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PROTEINS COMPRISING KALLIKREIN RELATED PEPTIDASE 2 ANTIGEN BINDING
BOMAINS AND THEIR USES

SEQUENCE LISTING

The mstant application contains a Sequence Listing which has been submitted electronically in
ASCH format and is bereby incorporated by reference in its entirety. Said ASCH copy, created on June

23, 2020, 1s named JBI6I25USNP1 SL txt and is 764,265 bytes in size.

TECHNICAL FIELD

The mvention provides antigen binding domains that bind kallikrein related peptidase 2 (hK2)
protein comprising the antigen binding domains that bind hK2, polynuclectides encoding them, vectors,

host cells, methods of making and using then.

BACKGROUND

Prostate cancer is the second most frequently diagnosed cancer and the sixth leading cause of
cancer death in males, accounting for 14% (903,500} of the total new cancer cases and 6% (258,400) of
the total cancer deaths in males worldwide. The course of prostate cancer from diagnosis to death is best
categorized as a series of clinical stages based on the extent of disease, hormonal status, and absence or
presence of detectable metastases: localized disease, rising levels of prostate-specific antigen (PSA) atter
radiation therapy or surgery with no detectable metastases, and clinical metastases in the non-castrate or
castrate stage. Although surgery, radiation, or a combination of both can be curative for patients with
localized discase, a significant proportion of these patients have recurrent discase as evidenced by a rising
level of PSA, which can lead to the development of metastases, especially i the high-risk group—a
transition to the lethal stage of the disease.

Androgen depletion therapy (ADT) is the standard treatment with a generally predictable
outcome: decline in PSA| a period of stability in which the tumor does not proliferate, followed by rising
PSA and regrowth as castration-resistant disease. Historically, ADT has been the standard of care for

patients with metastatic prostate cancer.
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Kallikrein related peptidase 2 (hK2, HK2) is a trypsin-like enzyme with androgen receptor
{AR)-dnven expression specific to prostate tissue and prostate cancer. hK2 1s activated by
Transmembrane Protease, Serine 2 (TMPRSS2) and secreted into the ducts of the prostate, where it
mitiates a cascade that cleaves semenogelin, the extraceliular matrix in ejaculate, to enhance sperm
motility. hK2 expression is restricted to the prostate and prostate cancer tissue, however it has recently
been demonstrated that hK2 was detectable in breast cancer lines and primary patient samples after
appropriaic activation of the AR-pathway by steroid hormones (U S, Pat. Publ. No. 2018/0326102).
Similar to PSA, retrograde release of catalvitically mactive hK2 mnto the biood occurs when the highly
structured orgamzation of the prostaie 1s compromised upon hyvpertrophy or malignant transformation.

There is a need for next gencration hK2 binding domains for therapeutic and diagnostic purposes.

SUMMARY

The disclosure provides an isolated protein comprising an antigen binding domain that binds

kallikrein related peptidase 2 (hK2), wherein the antigen binding domain that binds hK2 comprises:

a heavy chain complementarity determining region (HCDR)Y 1, a HCDR2 and a HCDR3 of a heavy chain
variable region (VH) of SEQ ID NG: 137 and a light chain complementarity determining region (LCDR)
I, a LCDR?2 and a LCDR3 of a hight chain variable region (VL) of SEQ ID NO: 138, or the HCDR1, the
HCDR? and the HCDR3 of the VH of SEQ 1D NG: 137 and the LCDRI, the LLCBR? and the LCDR3 of
the VL of SEQ D NG 138; orthe HCDBRI, the HCDR?2 and the HCDR3 of the VH of SEQ ID NG: 162
and the LCDR1, the LCDR2 and the LCDR3 of the VL of SE{Q 1D NO: 163; or the HCDRI, the HCDRZ
and the HCDR3 of the VH of SEQ ID NO: 164 and the LCDRI, the LCDR2 and the LCDR3 of the VL of
SEQ 1D NO: 165; orthe HCDRI, the HCDR2 and the HCDR3 of the VH of SEQ 1D NO: 166 and the
LCDRI, the LCDRZ and the LCDR3 of the VL of SEQ ID NG: 167; or the HCDRI, the HCDRZ and the
HCDR3 of the VH of SEQ ID NG: 168 and the LCDRI, the LCDR?2 and the LCDR3S ofthe VL of SEQ
1D NG: 169; or the HCDR1, the HCDR2 and the HCDR3 of the VH of SEQ 1D NG: 204 and the LCDR1,
the LUDBR2 and the LCDR3 of the VL of SEQ ID NG: 205,

The disclosure also provides an 1solated antigen binding domain that binds kallikrein related
peptidase 2 (hK2}, wherein the antigen binding domain that binds hK2 comprises a heavy chain variable

region (VH) of SEQ ID NO: 75 and a light chain variable region (VL) of SEQ 1D NO: 74

The disclosure also provides isolated antigen binding domains that bind hK2 comprising certain

VH and VL amino acid sequences.
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The disclosure also provides an isolated multispecific proteim compnsing an antigen binding domain that
binds kallikrein related peptidase 2 (hK2), wherein the antigen binding domain that binds hK2 comprises
a heavy chain complementarity deternuning region {HCDR) 1, a HCDR2 and a HCDRS3 ot a heavy chain
variable region (VH) of SEQ D NO: 137 and a hight chain complementarity determining region (LCDR)
I, a LCDRZ and a LUDR3 of a light chain vanable region (VL) of SEQ 1D NO: 138; or the HCDR], the
HCDRZ and the HUDRS of the VH of SEQ ID NG 137 and the LCDR1, the LCDR2 and the LCDR3 of
the VL of SEQ 1D NG: 138; orthe HCDRI, the HCDRZ and the HCDRS3 of the VH of SEQ 1D NO: 162
and the LCDRY, the LCBR2 and the LCDBR3 of the VL of SEQ 1D NG: 163, or the HCDRI, the HCDR2
and the HCDR3 of the VH of SEQ ID NG: 164 and the LCDRI, the LUCDR2 and the LCDR3 of the VL of
SEQ ID NO: 165; or the HCDRI, the HCDRZ and the HCDR3 of the VH of SE( 1D NO: 166 and the
LCDRY, the LCDR2 and the LCDR3 of the VL of SEQ 1D NG: 167; or the HCDR 1, the HCDR?2 and the
HCDR3 of the VH of SEQ 1D NO: 168 and the LCDR1I, the LCDR2 and the LCDR3 of the VL of SEQ
1D NG: 169; or the HCDRI, the HCDRZ and the HCDR3 of the VH of SEQ ID NG: 204 and the LCDR1,
the LCDRZ and the LCDR3 of the VL of SEQ 1D NG: 203, In a particular embodiment, the disclosure
provides an isolated multispecific protein comprising an antigen binding domain that binds kallikrein
related peptidase 2 (bK2), whercin the antigen binding domain that binds hK2 comprises a heavy chain
complementarity determining region (HCDR) 1, a HCDR2 and a HCDR3 of a heavy chain variable
region {VH) of SEQ ID NO: 162 and a light chain complementarity determining region (LCDR} 1, 2
LCDRZ and a LCDR3 of a light chain variable region (VL) of SEQ ID NO: 163,

The disclosure also provides an 1solated multispecitic protein comprising an antigen binding
domain that binds kallikrem related peptidase 2 (hiK2), wherein the antigen binding domain that binds
kK2 comprises a heavy chain variable region (VH) of SEQ ID NO: 75 and a hight chain variable region

(VL) of SEQ ID NO: 74.

The disclosure also provides 1solated multispecific protein comprising an antigen binding domain

that bind hK2 comprising certain VH and VL amino acid sequences.

The disclosure also provides an isolated chimeric antigen receptor (CAR) comprising an antigen

binding domain that binds kallikrein related peptidase 2 (hK2).

The disclosure also provides an isolated chimeric antigen receptor (CAR) comprising an antigen
binding domain that binds kallikrein related peptidase 2 (hK2), wherein the antigen binding domain that

binds hKZ comprises a heavy chain complementarity determining region (HCDR) 1, a HCDRZ and a
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HCDR3 of a heavy chamn variable region (VH) of SEQ 1D NO: 137 and a light chain complementarnity
determning region (LCDR} |, a LCDR2 and a LCDR3 of a light chaio vanable region (VL) of SEGQ ID
NO: 138; orthe HCDRI, the HCDR2 and the HCDR3 of the VH of SEQ D NG: 137 and the LCDR1,
the LCDR2 and the LCDR3 of the VL of SEQ 1D NG: 138; or the HCDRI, the HCDR2 and the HCDR3
of the VH of SEQ 1D NO: 162 and the LCDRI, the LCDBR2 and the LUDRS3 of the VL of SEQ 1D NG:
163; or the HCDRI, the HCDR2 and the HCDR3 of the VH of SEQ 1D NO: 164 and the LCDR1, the
LCDR2 and the LCDRS of the VL of SEQ 1D NO: 165; or the HCDRI, the HCDR2 and the HCDR3 of
the VH of SEG 1D NO: 166 and the LCDRY, the LCDR2 and the LCDR3 ofthe VL of SEQ 1D N 167,
or the HCDR1, the HCDRZ and the HCDR3 of the VH of SEQ ID NO: 168 and the LCDR1, the LCDR?2
and the LCDR3 of the VL of SEQ ID NO: 169; or the HCDR 1, the HCDR? and the HCDR3 of the VH of
SEQ 1D NO: 204 and the LCDR]I, the LODR2 and the LCDR3 of the VL of SEQ ID NG: 205 Ina
particular embodiment, the disclosure provides an isolated chimeric antigen receptor (CAR) comprising
an antigen binding domain that binds kallikrein related peptidase 2 (hK2}, whercin the antigen binding
domain that binds hK2 comprises a heavy chain complementarity determining region (HCDR) 1, a
HCDRZ and a HUDRS of a heavy chain vanable region (VH) of SEQ H3 NO: 162 and a light chain
complementanty determining region (LCDR) 1, a LCDRZ and a LCDR3 of a light chain variable region

(VL) of SEQ ID NO: 163,

The disclosure also provides an isolated chimeric antigen receptor (CAR) comprising an antigen
binding domain that binds kallikrein related peptidase 2 (hK2}), wherein the antigen binding domain that
binds hK2 comprises a heavy chain variable region (VH} of SEQ ID NO: 75 and a light chain variable
region (VL) of SEQ 1D NG: 74,

The disclosure also provides an isolated multispecific protein comprising a first antigen binding
domain that binds hK2 and a second antigen binding domain that binds a lymphocyte antigen (such as

CD3).

In a particular embodiment, the present the disclosure provides an isolated multispecific protein
comprising a first antigen binding domain that binds hK2 and a sccond antigen binding domain that binds

a lymphocyte antigen, wherein the isolated multispecific protein is an isolated antt hK2/anti CD3 protein.

The disclosure also provides an immunoconjugate comprising the isolated antigen binding

domain that binds hK?2 of the disclosure.

The disclosure also provides an immunoconjugate comprising the isolated protein comprising the

antigen binding domam that binds hK2 of the disclosure.
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The disclosure also provides an immunoconjugate comprising the isolated multispecific protein

comprising the antigen binding domain that binds hK2 of the disclosure.

The disclosure also provides an immunoconjugate comprising the isolated CAR comprising the

antigen binding domain that binds hK2 of the disclosure.

The disclosure also provides a pharmaceutical composition comprising the isolated antigen

binding domain that binds hK2 of the disclosure.

The disclosure also provides a pharmaceutical composition comprising the isolated protein

comprising the antigen binding domain that binds hK2 of the disclosure.

The disclosure also provides a pharmaceutical composition compnsing the isolated multispecific

protein comprising the antigen binding domain that binds bK2 of the disclosuare.

The disclosure also provides a pharmaceuatical composition compnsing the 1solated multispecific

protein of the disclosure.

The disclosure also provides a pharmaceutical composition comprising the 1solated CAR

comprising the antigen binding domain that binds hK2 of the disclosure.

The disclosure also provides an i1solated polynucleotide encoding the 1solated antigen binding

domain that binds hK2 of the disclosure.

The disclosure also provides an isolated polynucleotide encoding the isclated protein comprising

the antigen binding domain that binds hKZ2 of the disclosure.

The disclosure also provides an 1solated polvaucleotide encoding the isolated multispecific

protein comprising the antigen binding domain that binds bK?2 of the disclosuare.

The disclosure also provides an isolated polvaucleotide encoding the isolated CAR comprising

the antigen binding domain that binds hKZ2 of the disclosure.
The disclosure also provides a vector comprising the polvnucleotide of the disclosuare.

The disclosure also provides a host cell comprising the polynucleotide or the vector of the

disclosure.

N
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The disclosure also provides a method of treating a hiK2 expressing cancer in a subject,
comprising administering a therapeutically effective amount of the antigen binding domain that binds
kK2, the protein comprising the antigen binding domain that binds hK?2, the multispecific protein
comprising the antigen binding domain that binds hK2, the CAR-T comprising the antigen binding
domain that binds hK2, the immumoconjugate of the disclosure or the pharmaceutical composition of the

disclosure to the subject in need thereof for a time sufficient to treat the hK2 expressing cancer.

The disclosure also provides a method of reducing the amount of hK2 expressing tumor celisin a
subiect, comprising adminustering to the subject the antigen binding domain that binds hK2, the protein
comprising the antigen binding domain that binds K2, the multispecific protein comprising the antige
binding domain that binds hK2, the CAR-T comprising the antigen binding domain that binds hK2, the
immunoconjugate of the disclosure or the pharmaceutical composition of the disclosure for a time

sufficient to reduce the amount of hK2 expressing tumor cells.

The disclosure also provides a method of preventing establishment of a hK2 expressing cancer in
a subject, comprising administering the antigen binding domain that binds hK2, the protein comprising
the antigen binding domain that binds hK2, the multispecific protein comprising the antigen binding
domain that binds hK2, the CAR-T comprising the antigen binding domain that binds hK2, the
mmmunoconjugate of the disclosure or the pharmaceutical composition of the disclosure to the subject 1n

need thereof to prevent establishment of the hK2 expressing cancer in the subject.

The disclosure also provides a method of treating a noncancerous condition in a subject at risk of
developing a hK2 expressing cancerous condition, comprising administering the antigen binding domain
that binds hK?2, the protein comprising the antigen binding domain that binds hK2, the multispecific
protein comprising the antigen binding domain that binds hK2, the CAR-T comprising the antigen
binding domain that binds hK2, the immunoconjugate of the disclosure or the pharmaceutical

composition of the disclosure to the subject in need thereof to treat the noncancerous condition.

The disclosure also provides a method of treating prostate cancer in a subject, comprising
admimistering a therapeuatically effective amount of the antigen binding domain that binds hK2, the
protein comprising the antigen binding domain that binds K2, the multispecific protein comprising the
antigen hinding domain that binds bK 2, the CAR-T comprising the antigen binding domain that binds
bK2, the immunoconjugate of the disclosure or the pharmaceutical composition of the disclosure to the

subiect in need thereof for a time sufficient to treat the prostate cancer.



WO 2021/019389 PCT/IB2020/056972

The disclosure also provides a method of treating breast cancer in a subject, comprising
admimistering a therapeuatically effective amount of the antigen binding domain that binds hK2, the
protein comprising the antigen binding domain that binds bK2, the multispecific protein comprising the
antigen binding domam that binds hK2, the CAR-T comprising the antigen binding domain that binds
kK2, the immunoconjugate of the disclosure or the pharmaceutical composition of the disclosure to the

subiect 1n need thereof for a time sufficient to treat the breast cancer.

The disclosure also provides a method of detecting prostate cancer or breast cancer in a subject,
comprising administering to the subject the immunoconjugate of the disclosure, and detecting binding of

the immunoconjugate to hK2, thereby detecting prostate cancer or breast cancer.

The disclosure also provides a kit comprising the antigen binding domain that binds hK2, the
protein comprising the antigen binding domain that binds hK2, the multispecific protein comprising the
antigen binding domain that binds hK2, the CAR-T comprising the antigen binding domain that binds

kK2, the immunoconjugate of the disclosure or the pharmaceutical composition of the disclosure.

The disclosure also provides an anti-idiotypic antibody binding to the antigen binding domaimn

that binds hK2 of the disclosure

The disclosure also provides a chimeric antigen receptor (CAR) comprising: an extracelivlar domain
comprising an antigen binding domain that binds hK2; a transmembrane domain; and an intraceltular

signaling domain optionally comprising at least one co-stimulatory domain.

BRIEF DESCRIPTION OF THE DRAWINGS

The forcgoing will be apparent from the following more particular description of cxample
embodiments, as illustrated in the accompanying drawings. TM: transmembrane.

FIG. 1 shows the sequence alignment of the VH domams of mul1B6 (SEQ IR NO: 125),
hollB6 (SEQ ID NO: §), KL2B357 (SEQ ID NO: 159), KL2B358 (SEQ ID NO: 1613, KL2B3355 (SEQ
D NG: 139), KL2B360 (SEQ 1D NO: 139), HCF3 (SEQ 1D NO: 6) and HCGS (SEQ ID NG 4).

FIG. 2 shows the sequence alignment of the VL domains of mul 1B6 (SEQ 1D NO: 124), huliB6
(SEQ IDNGQ: 2), KL2B357 (SEQ 1D NO: 160}, KL2B358 (SEQ ID NQ: 140), KL2B359 (SEQ ID NO:
140}, KL2B360 (SEQ ID NO: 140}, LDC6 (SEQ ID NO: 1) and LCB7 (SEQ ID NO: 3).

FIG, 3 shows the binding epitopes of selected hK2 antibodies mapped onto the sequence of hK2

antigen. The figure discloses each sequence as SEQ 1D NO: 467.
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FIG. 4A and 4B show binding of hybridoma supernatants to primary human T cells. Clone
UCHT! was used as a positive control (Fig. 1B); mouse IgG1 isotype (mlg(Gl) was used as a negative
control.

FIG. 3 shows binding of anti-CD3 scFv varants, expressed n E. coli, to CD3.

FIEG. 6 shows the alignment of the VL regions of CD3B81S (SEQ ID NQ: 249), CD3W244 (SEQ
1D NG: 230), CD3W245 (SEQ ID NG: 251), CD3W246 (SEQ ID NO: 252), CD3W247 (SEQ ID NG:
253), and CD3W248 (SEQ 1D NO: 254).

FIG. 7 shows hydrogen-deuterium exchange mass spectrometry (HDX-MS) of CD3W245 bound
to human CD3g (CD3e:CB3W245) and OKT3 bound to CD3g (CD3:0KT). The anuno acid sequence
shown represent residucs 2-93 of the 105 residues of the ECD domain of CD3e and corresponds to
residuc 1-91 of CD3e SEQ 1D NO: 340 Single underline indicates segments with 10% - 30% decrease in
deuteration levels and double undertine indicates segments with >30% decrease in deuteration levels in
the presence of the antibody, as compared to CD3¢ alone.

FIG. 8A shows in vitro target cyiotoxicity of KL2Bx{UD?3 bi-specific molecules measured by
incuCyie imaging system in real-time for quantifving target cell death.

FIG. 8B shows in vitro target cviotoxicity of KL2ZBxCD3 bi-specific molecules measured by
fluorescent caspase 3/7 reagent to measure apoptosis signal from target cell death.

FIG. 8A shows in vitro T cell activation and prohiferation by KLK2xCD3 bi-specific antibodies by
showing the frequency of CD23 positive cells at different doses.

F1G. 9B shows in vitro T cell activation and proliferation by KLKZxC13 hi-specific antibodics by
showing the frequency of cells entering into proliferation gate.

FIG. 104 shows in vitro T cell INF-y release by KLKZxCD3 bi-specific antibodies.

FIG. 108 shows in vitro T cell TNF-o release by KLK2xCD3 bi-specific antibodies.

FiG. 11 show the cartoon of the design of the hK2 binding chimeric artificial receptors {CAR).
The hK2 binding scFv was cloned in either VH-VL or VL-VH oriendation m the various CARs.

FIG. 12A and FIG. 12B show hK2 CAR expression on T cells-surface. Pomary human T cells
were electroporated with no mRNA (MOCK) or 10pg of mRNA expressing either an b2 scFv CAR or
irretevant control CAR. 24 hours post-electroporation CAR surface expression was measured by flow
cytometry following staining with 2 pg/ml biotinvlated L-protein and streptavidin-conjugated PE {(top
panel} or 2 ug/ml biotinylated L-protein and streptavidin-conjugated PE (bottom panel) or biotinviated
bhK2 (1 pg/ml} and streptavidin-conugated PE.

FIG. 13 shows cvictoxicity of hK2 positive (VCaP, top panel} and negative {BU1435, botiom
panel} tumor celis by b2 CAR-T cells in 20-hour flow-based assay at the indicated effector-to-target cell

{(E/T) ratio. 24 hours after transient {ransfection, target cells were labeled with Cell Trace Violet (CTV)
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fluorescent dye and then co-cultured with hK2 CAR-T cells. Mock T cells served as negative effector
controls. Percent killing was measuared as the ratio of the absolute number of live (viability dye negative)
target {CTV positive) cells remaining in the co-culture relative to the number of live targets cubtured
without CAR-T cells.

FIG. 14 shows real-time hK2 CAR-T cell-mediated cytotoxicity. Normalized cell index (Ch) plot
for VCaP target cells (3E4) incubated with Mock, 10pug mRNA electroporated (24 hours post
transfection) bK2 1186 CAR LH or control CAR-T cells at different E:T ratios for approximately 72
hours. When seeded alone, target cells adhered to the plate and proliferated, increasing the CI readout.
When T cells were added to target cells, hK2 CAR and control CAR-T cells mediated hK2 positive
Y{aP cell cytolysis and subsequent progressive decrease in U at an E/T ratio from 5.1 t0 0.156:1. The
reduction in Cf value afier addition of effector cells reflected the loss of viability of target cells. The Y-
axis shows the normalized CI generated by the RTCA software and displaved in real time. X-axis 1s the
time of cell culture and treatment time 0 hour. Mean values of the Cl were plotted + standard deviation.

FIG, 15 shows lack of real-time hK2 CAR-T cell-mediated cytotoxicity of target cells not
expressing hK2. Normalized cell index (Cl} plot for DU145 target cells (SE3) mcubated with Mock, 10ug
mRENA electroporated (24 hours post transfoction) hK2 1186 CAR L.H or control CAR-T cells at
differcnt BT ratios for approxamately 72 hours. When seeded alone, target cells adhered to the plate and
proliferated, increasing the Cl readout. When T cells were added to target cells, hK2 CAR-T and control
CAR-T cells did not reduce CI afier addition which displaved no cytolytic activity. The Y-axis shows the
normalized Ci geverated by the RTCA sottware and displayed in real time. X-axis 1s the time of ccll
culture and treatment time in hoar. Mean values of the €I were plotted + standard deviation.

FIG, 16 shows interferon-y (FFN-v} production by antigen-stimulated hK2 CAR-T cells.
Supernatant was collected from xCELLigence based killing assav approxumately 70 hours co-culture
(VCap#5E4, DU45#5E3). hbK2 CAR LH and Control CAR modified T cells secreted IFN-y during co-
culture with hK2-expressing VaP cells, but not with hk2-negative DUI43 cells. Mean IFN-y
concentration + standard deviation {(pg/ml) from duplicate cultures is shown.

FIG. 17 shows expression of hK2 CAR construets (constructs 1-10} on Jurkat cells contaming
huciferase gene driven by the signaling-responsive NFAT promoter (JNL cells) transduced with the
various hK2 CAR constructs as shown in the Figure. Expression was determined by biotinylated hK2
followed by streptavidin-conjugated PE.

FIG. 18 shows binding between the CAR1-10 constructs and its cognate celiular antigen (hK2 on
target cells) detected by Juciferase expression in the INL cells upon binding. YNL cells transduced with
the mndicated CAR constructs {CAR-18) and un-transduced INL cells (UTD) were co~cultured with

target cells lines (VCaP or DU143 cells) and luciferase activity was measured as luminescence intensity,
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Constructs were considered active when the luminescence mtensity exceeded 1.5-fold the level of UTD
cells in the presence of antigen-expressing cells.

FIG. 19 shows hk2 CAR1-10 or parcntal 1186 HL and 1186 _LH expression on T celf surface.
Primary human T celis were transduced with 1186 thermally stabilized and parental scFv CAR lentivirus
(multiphicity of infection (MOI): 3) and CAR expression was determined by biotinylated hK2 (1ng/mi)
followed by streptavidin-conjugated PE 14 days post transduction. UTD: untransduced control.

FIG. 20 shows percent tumor cell growth mhibition of bK 2 positive VCaP cells at effector:target
ratio of 1:1 or 0.5:1 by T cells transduced with CAR1-10 or the parental 11B6 HL or 11B6_LH. m the
real-time lncuCyte killing assay assessing antigen-dependent cytotoxicity. Tumor cell growth inhibition
{%;} =({Initial Viable Target Cell Number-Current Viable Target Cell Numbery/Initial Viable Cell
Number* 100 (%6).

FIG. 21 shows percent tumor cell growth mbibition of PC3 cells at effectortarget ratio of 1:1 by
T cells transduced with CAR1-10 or the parental 11B6 HL or 11B6 _LH. in the real-time IncuCyte killing
assay assessing antigen-dependent cytotoxicity. Tumor cell growth inhibition (%) =(Initial Viable Target
Cell Namber-Current Viable Target Cell Number)/lutial Viable Cell Number* 100 (%),

FIG. 22 shows cvtokine rclease by bK2 CAR-T cells. Supernatant collected from overnight
{approximately 20 hours} co~culture of BK2 CAR-T cells with VCaP cells at 1.1 of E/T ratio was
analyzed using 3-plex Milbiplex Human High Sensitivity T cell kit (HSTCMAG28SPMX13). hK2 CAR-
T cells secreted eviokines during co-cultare with hK2-expressing VCaP cells, but minimally during ¢o-
culture with un-transduced T celis (UTD). Mean cytokine concentration = standard deviation (pg/ml)
from duplicate cultures i1s shown.

FIG. 23 shows IFN-y release by hK2 CAR-T cells. Supematant collected from overnight
(approximately 20 hours} co-culture of hK2 CAR-T celis with VCap, DU145 (5E4 celis) cells at 101 of
E/T ratio. BK2 CAR modified T cells seercte IFN-y during co-culture with hKZ-cxpressing VCaP cells,
but not hK2-negative DU145 cells. Mean IFN-y concentration + standard deviation (pg/ml) from
doplicate caltures is shown. UD3/28 beads stimalated T cells and T cells only were used as positive and
negative controls, respectively.

FIG. 24A and FIG. 248 shows flow cytometry histograms of CellTrace Violet {CTV) labeled
untransduced T celis (T cells only in the Figure) or CARI-10-transduced CAR-T afier 5-day co-culture
with VCaP or DU145 cells, or after stimolation with UD3/28 beads.

FIG, 25A and 258 shows flow cytometry histograms of CD25 positive CellTrace Violet {CTV)
labeled untransduced T cells (T cells only in the Figure) or CAR1-10+ransduced CAR-T after 5-day co-

culbture with VCaP or DU45 cells, or after stimulation with CB3/28 beads.
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FIG. 26 shows that hK2 CAR-T cells proliferated more robustly than CD3/28 beads posttive
control after 5 days of coculture with VCaP cells. Different CAR constracts engineered T cells had
ditferent proliferation activity and displaved different CAR+ T cclls counts. The CAR+ T cells counts
were based on mean absolute cell count +/- SEM from three technical replicates.

FIG. 27 shows the surface expression of CAR17 (KL2B413 HL), CARIS (KL2B413 LH),
CARI9(KL2B359 HL) and CAR20 (HK2B35%9 LH on the surface of primary T cells. The
numbers inside each histogram indicate the percentage of cells expressing the indicated CARs.

FIG. 28 shows the surface expression of CARI7 (KL2B413 HL), CARIS (KL2B413 1LH;,
CARI19(KL2B339 HL) and CAR20 (KL2B359 LH)on INL cells.

FIG. 29 shows the relative light units (RLU) resulting from luciferase expression in JNL cells
mediated by binding of the test CAR-T to 1ts cognate receptor on various target cells as indicated in the
Figure. JINL cells containing the indicated CAR clones and untransduced JNL cells (UTD) were co-
cultured with target cells lines {V{aP, LNCaP/hK2, ENCaP, C4-28, 22Rv1 or BU45 cells) and
luciferase activity was measured as luminescence intensity (RLU, relative light units). KL2B413 HIL:
CAR17 KL2B413 LH: CARIS, HL2B359 HL: CARI9, KL2B359 LH: CAR20.

FIG. 36 shows percent tumor cell growth inhibition of hK2 positive VCaP cells by CAR-T cells
transduced with CARI7 (B413HL 1o the Figure), CARIE (B413LH in the Figure), CARI9 (B359HL m
the Figure) and CARZ0 (B3391LH in the Figure) in the real-time IncuCyte killing assay assessing antigen-
dependent cvtotoxicity. Tumor cell growth mhibition (96) =(Initial Viable Target Cell Number-Current
Viable Target Cell Number)/Initial Viable Cell Number® 100 (%).

FIG. 31 shows percent tumor cell growth mmhibition of hK2 negative DU145 cells by CAR-T
cells transduced with CARI7 (B413HL in the Figure), CARIR (B413LH in the Figure), CAR19 (B359HL
m the Figure) and CAR20 (B339LH in the Figure) in the real-time IncuCvite killing assay asscssing
antigen-dependent cytotoxicity. Tumor cell growth mhibition (%) ={bmitial Viable Target Cell Namber-
Cuareent Viable Target Cell Number)y/Initial Viable Cell Number® 100 (%),

FIG. 32 shows IFN-y production by CAR-T cells transduced with CARTT (KLK2B413HL mn the
Figure), CAR18 (KLK2B413LH in the Figure), CAR19 (KLK2B359HL in the Figure) and CARZ0
(KLK2B359LH in the Figure) or unmtransduced T cells (UTD) in co-cultures with cells indicated in the
Figure.

FIG. 33A and FIG. 33B show that co-culture of CAR-T cells transduced with CARI7 (B413HL
in the Figure), CARIS (B413LH in the Figure), CARI9 (B339HL in the Figure) and CAR20 (B3591LH n
the Figure} and VCap cells result in increase in CDI07a+hK2-CAR-T+ celis, indicative of immune cell

activation and cvtotoxic degranulation, whereas co-culture with hK2 negative DUI45 cells had no effect.
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FIG. 34A and FIG. 34B show flow cviometry histograms of CellTrace Violet (CTV) labeled
untransduced T cells {1 cells only 1n the Figure) or CAR-T cells transduced with CAR17 (KLB413HL in
the Figure), CARIS (KLB413LH in the Figure), CAR1Y (KLB359HL in the Figure) and CARZ0
{(KLB339LH in the Figure) after 5-day co~culture with VCAp or DUT4S cells. UTD: untransduced.

FE¢. 35 shows the percentage of proliferating cells in co-cultures of CellTrace Violet (CTV)
labeled untransduced T cells (T cells only in the Figure) or CAR-T cells transduced with CARYT
(KLB413HL i the Figure), CAR18 (KLB413LH in the Figure), CARI9 (KLB359HL 1n the Figure) and
CARZ20 (KLB339LH in the Figure) after S-day co-culture with VCAP or DU145 cells. UTD:
untransduced.

FiG. 36A and FIG. 368 show flow cytometry histograms of CTV+HCDZ5+ CAR-T cells
transduced with CARL7 (KLB413HL in the Figure), CARIS (KLB413LH in the Figure), CARI9
{(KLB3539HL in the Figure) and CAR20 (KLB359LH in the Figure) afier 5-day co~-culture with VCaP or
DU145 cells.

FIG. 37 shows the percentage of CTV expressing un-transduced T cells (UTD) or CAR-T cells
transduced with CAR17 (KLB413HL in the Figure}, CARIE (KLB413LH in the Figure), CARI9
(KLB359HL in the Figure) and CAR20 (KLB359LH i the Figure) after 5~day co-culture with VCaPs or
DU143 cells, alone (T celis only) or after CD2/28 bead stimulation.

FIG. 38A-38F shows the binding paratope of selected anti-hK2 antibodies and selected anti-
hK2/CD3 bispecific antibodies. Underlined sequences indicate COR regions and highlighted sequences
indicate paratope regions. FIG. 38A discloses SEQ 1 NOS 219 and 220, respectively, in order of
appearance. FIG. 38B discloses SEQ IR NOS 213 and 224, respectively, in order of appearance. FIG.
38C discloses SEQ ID NOS 203 and 213, respectively, in order of appearance. FIG. 38D discloses SEQ
1D NOS 468 and 469, respectively, in order of appearance. FIG. 38E discloses SEQ 1D NOS 334 and 221,
respectively, in order of appearance. FIG. 38F discloses SEQ 113 NOS 356 and 222, respectively, in order
of appearance.

FIG. 3%A shows in vive efficacy of KLK2xCD3 bi-specific antibody in VCaP xenograft mouse
model and cytokine profile. Three KLK2xCD3 bispecific antibodies were tested at 3 dose levels:
Smg/kg, Img/ke, and 0.2mg/kg. Tumor growth mhubition was plotted based on tumor volume
measurement.

FEG. 398 shows in vivo efficacy of KLE2xCP3 bi-specific antibody in VCaP xenograft mouse
model and cytokine profile. 100p blood samples were collected from animals via retro-orbital bleed 6
hours post first dose. Plasma was separated from blood sample by high speed centrifugation. A Lunwnex

assay was carried out to gquantify IFN-~y and TNF-« concentrations at different KLKZ bi-specific doses.
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DETAILED DESCRIPTION

The disclosed methods may be understood more readily by reference to the following detailed
description taken in connection with the accompanying figures, which form a part of this disclosure. Itis
to be undersiood that the disclosed methods are not hnuted to the specific methods described and/or
shown herein, and that the terminology used herein 18 for the purpose of describing particular

embodiments by way of example only and is not imtended to be limiting of the claimed methods.

Al patents, published patent applications and publications cited herein are incorporated by

reforence as if set forth fully herein,

When a lst is presented, unless stated otherwise, it 18 to be understood that each mdividual
clement of that list, and every combination of that list, is a separate embodiment. For example, a list of
embodiments presented as “A, B, or €7 15 to be interpreted as including the embodiments, “A,” “B,” “(C.”

“AorB,“AorC, " Bor C7or “A,B,or C7

As used in this specification and the appended claims, the singular forms “a,” “an.” and “the”
> ~
include plural referents unlcss the content clearlv dictates otherwise. Thus, for cxample, reference to “a

cell” includes a combination of two or more cells, and the like.

The transitional terms “comprising,” “consisting essentially of,” and “consisting of” are
intended to connote their generally accepted meanings in the patent vernacular; that is, (1) “comprising,”

E

which is synonymous with “including,” “containing.” or “characterized by,” is inclusive or open-ended
and does not exclude additional, unrecited elements or method steps; () “consisting of” excludes any
clement, step, or ingredient not specified m the claim; and (311} “consisting casentially of” mits the scope
of a claim to the specified materials or steps “and those that do not materially affect the basic and novel
characteristic(s)” of the claimed invention. Embodiments described in terms of the phrase “comprising”
{or its equivalents) also provide as embodiments those independently described in terms of “consisting

of " and “consisting essentially of”
& o

“About” means within an acceptable error range for the particular value as determined by one of
ordinary skill in the art, which will depend 1n part on how the value 1s measured or determined, 1.e., the
imitations of the measurement svstem. Unless explicitly stated otherwise within the Examples or
clsewhere m the Specification in the context of a particular assay, result or embodiment, “about” means

within ong standard deviation per the practice in the art, or a range of up to 5%, whichever is larger.
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“Activation” or “stimulation” or “activated” or “stimulated” refers to induction of a change m
the biologic state of a cell resulting in expression of activation markers, eyvtokine production, proliferation
or mediating cytotoxicity of target cells. Cells may be activated by primary stimulatory signals. Co-
stimulatory signals can amplify the magnitude of the primary signals and suppress cell death following
initial stimulation resulting in a more durable activation state and thus a higher cvtotoxic capacity. A “co-
stimulatory signal” refers to a signal, which in combination with a primary signal, such as TCR/CB3
ligation, leads to T cell and/or NK ccll proliferation and/or upregulation or downregulation of key

molecules.

“Alternative scaffold” refers to a single cham protein framework that contains a structured core
associated with variable domains of high conformational tolerance. The vanable domains tolerate
variation to be introduced without compronusing scatfold integrity, and hence the variable domains can

be engineered and selected for binding 1o a specific antigen.

"Antibody-dependent celludar cytotexicity”, "antibody-dependent cell-mediated
eytotoxicity” or “ABCC" refers to the mechanism of inducing cell death that depends upon the
interaction of antibody-coated target cells with effector cells possessing lytic activity, such as natural
kilier cells (NK), monocvies, macrophages and neutrophils via Fc gamma receptors (FevR) expressed on

effector cells.

"Antibody-dependent cellolar phagocytosis” or "ADCP" refers to the mechanism of
elimination of antibody-coated target cells bv intemalization by phagocyvtic cells, such as macrophages or
dendritic cells.

“Antigen” refers to any molecule (g.g., protein, peptide, polysaccharide, glveoprotein,
elycolipid, nucleic acid, portions thereof, or combinations thereof) capable of being bound by an antigen
binding domain or a T-cell receptor capable of mediating an immune response. Exemplary immune
responses include antibody production and activation of romune cells, such as T cells, B cells or NK
cells. Antigens may be expressed by genes, synthetized, or purified from biological samples such as a
tissue sample, a tumor sample, 3 cell or a fhuid with other biclogical components, organisms, subunits of
proteins/antigens, killed or inactivated whole cells or lysates.

“Antigen binding fragment” or “antigen binding domain” refers to a portion ot the protein that
binds an antigen. Antigen binding fragments may be svnthetic, enzymatically obtainable or genetically
engincered polypeptides and include portions of an immunocglobulin that bind an antigen, such as the VH,
the VL, the VH and the VL, Fab, Fab’, F(ab",. Fd and Fv fragments, domain antibodies (dAb) consisting

of ong VH domain or one VL domain, shark variable IgNAR domains, camelized VH domains, VHH
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domains, minimal recognition units consisting of the amine acid residucs that mumic the CDRs of an
antibody, such as FR3-CDR3-FR4 portions, the HCDRI, the HCDR?2 and/or the HCDR3 and the LCBRI,
the LCDR2 and/or the LCDR3, alternative scaffolds that bind an antigen, and multispectfic proteins
comprising the antigen binding fragments. Antigen binding fragments (such as VH and VL) may be
linked together via a synthetic hinker to form various types of single antibody designs where the VH/VL
domains may pair intramolecularty, or intermolecularly in those cases when the VH and VL domains are
expressed by separate single chains, to form a monovalent antigen binding domain, such as single chain
Fv (sckv) or diabody. Antigen binding fragments may also be comjugated to other antibodies, protemns,
antigen binding fragments or alternative scaffolds which may be monospecific or maltispecific to
engincer bispecitic and multispecific proteins.

“Antibodies” is meant in a broad sense and includes tmmunoglobulin molecules including
monoclonal antibodics mcluding murine, human, humanized and chimernic monoclonal antibodies, antigen
binding fragments, multispecific antibodies, such as bispecific, trispecific, tetraspecific | dimeric,
tetrameric or multimeric antibodics, single chain antibodies, domain antibodics and any other modified
configuration of the immunoglobulin molecule that comprises an antigen binding site of the required
specificity. “Full length antibodies” are comprised of two heavy chains (HC) and two light chains (LC)
mter-connected by disulfide bonds as well as multimers thereof (e.g. IgM). Each heavy chain 1s
comprised of a heavy chain variable region (VH) and a heavy chain constant region {comprised of
domains CHI1, hinge, CHZ and CH3). Each light chain is comprised of a light chain variable region (VL)
and a light chain constant region {(CL). The VH and the VL regions may be further subdivided into
regions of hypervariability, termed complementarity determuning regions (CDR), mterspersed with
framework regions (FR}. Each VH and VL is composed of three CDRs and four FR segments, arranged
froma amino-to-carboxy-terminus in the following order: FR1, CDR1, FR2, CDR2, FR3, CDKR3 and FR4.
Immunoglobulins may be assigned to five major classes, IgA, IgD, IgE, lgG and IgM, depending on the
heavy chain constant domain amino acid sequence. IgA and IgG are further sub-classified as the 1sotypes
IgAl IgAZ, 1eGl, 1gG2, 1203 and 1gG4. Antibody hight chains of any vertebrate species may be
assigned to one of two clearly distinct types, namely kappa {x) and lambda {).), based on the aminoc acid
sequences of their constant domains.

“Bispecific” refers to a molecule (such as an antibody) that specifically binds two distinct
antigens or two distinct epitopes within the same antigen. The bispecific molecale may have cross-
reactivity to other related antigens, for example to the same antigen from other species (homologs), such
as human or monkey, for example Macaca cynomoigus {cynomolgus, cyno) or Pan troglodytes, or may

bind an epitope that is shared between two or more distinct antigens.
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“Bispecific anti-hK2/anti-CB3 antibody”, “hk2/CD3 antibedy”, “hk2xCD3 antibody,” “anti-
B 2/anti-CD3 protein,” and the hike refor to an antibody that binds hk? and D3 and that comprises at
least one binding domain specifically binding hK2 and at least one binding domain specifically binding
CD3. The domains specifically binding hK2 and CD3 are typically Vu/Vy pairs. The bispecific anti-

k2 ~<CB3 antibody may be monovalent in terms of its binding to either hk2 or CD3.

“Cancer” refers to a broad group of various diseases characterized by the uncontrolled growth of
abnormal cells in the body. Unregulated cchi division and growth results in the formation of malignant
tumors that mvade neighboring tissues and may also metastasize to distant parts of the body through the
lymphatic system or bloodstream. A “cancer” or “cancer tissue” can include a tumor.

“Chimeric antigen receptor” (CAR) as used herein 15 defined as a cell-surface receptor
comprising an extraccllular target-binding domain, a transmembrane domain and an intraceilular
signaling domain, all in a combination that 1s not naturally found fogether on a single protein. This
mcludes receptors wherein the extracellular domaim and the mitraceilular signaling domain are not
naturally found together on a single receptor protein. CARs are intended primarily for use with
lymphocyte such as T cells and natural killer (NK} cells.

“Complement-dependent cytotoxicity” or "CBC™, refers to the mechanism of inducing cell
death in which the Fc effector domain of a target-bound protein binds and activates complement
component Clg which in turn activates the compiement cascade leading to target cell death. Activation
of complement may also result in deposition of complement components on the target cell surface that
facilitate CDC by binding complement receptors {¢.g., CR3} on leukocytes.

“Complementarity determining regions” (CDR} are antibody regions that bind an antigen.
There are three CORs i the VH (HCDRI1, HCDR2, HCDR3) and three CDRs in the VL (LCDR1,
LCDR2, LCDR3Y. CDRs may be defined using various delingations such as Kabat (Wa et al. (1970} )
Exp Med 132: 211-50; Kabat et al., Sequences of Proteins of Immunological Interest, 5th Ed. Public
Health Service, National Institutes of Health, Bethesda, Md., 1991}, Chothia {Chotlua et al. (1987} J Mol
Biol 196: 901-17), IMGT (Lefranc et al. (2003) Dev Comp Immunol 27: 55-77) and AbM (Martin and
Thorton I Bmol Biol 263: 800-15, 1996). The correspondence between the varicus delincations and
variable region numbering is described {see ¢.g. Lefranc et al. (2003} Dev Comp Immunct 27: 55-77;
Honegger and Pluckthun, J Mol Biol {2001) 309:657-70; International ImMunoGeneTics (IMGT)
database. Web resources, hitp://www_imgt org). Available programs such as abYsis by UCL Business
PLC may be used to debineate CDRs. The term “CDR”, “HCDRI1”, “HCDR2”, “HCDR3”, “LUDR1™,
“LCDR2” and “LUDBR3™ as used herein includes CDRs defined by any of the methods descnbed supra,

Kabat, Chothia, IMGT or AbM, unless otherwise explicitly stated 1n the specification.
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“CD3” refers to an antigen which 1s expressed on T cells as part of the multimolgcular T cell
receptor {FCR) complex and which consists of & homodimer or heterodimer formed from the association
of two or four receptor chains: CD3 epsilon, CD3 delta, CD3 zeta and CD3 gamma. Human CD3 epsilon
comprises the amino acid sequence of SEQ D NO: 442, Al references to proteins, polyvpeptides and
protein fragments herein are intended to refer to the human version of the respective protein, polypeptide
or protein fragment uniess explicitly specified as being from a non-human species. Thus, “CD3” means

huraan CD3 unless specified as being from a non-human specics, ¢.g., “mouse CD3” “monkey CD3.” ¢ctc.

Throughout the specification, “CD3-specific” or “specifically binds CD3” or “anti-CD3
antibody” refers to antibodies that bind specifically to the CD3-epsilon polypeptide (SEQ 1D N(G:442),
mcluding antibodies that bind specificallv to the CD3-epsilon extraccllular domain (ECD) (SEQ 1D
MN{3:443). CD3-cpsilon, together with CD3-gamma, -delta and -zeta, and the T-cell receptor alpha/beta
and gamma/delia heterodimers, forms the T-cell receptor-CD3 complex. This complex plays an important
role in coupling antigen recognition to several intracellular signal-transduction pathways. The CD3
complex mediates signal transduction, resulting in T cell activation and proliferation. CD3 is required for

the immune response.
SEQ (D NO: 442 (Human CD3 epsilon)

MQSGTHWRVLGLCLLSVGYVWGODGNEEMGGITQTPYKVSISGTTVILTCPQY PGSEILWGHNDK
NIGGDEDDKNIGSDEDHLSLKEFSELEQSGYYVCYPRGSKPEDANFYLYLRARVCENCMEMDY
MSVATIVIVDICITGGLLLLVYYWSKNRKAKAKPVTRGAGAGGRORGONKERPPPVPNPDYEPIR
KGORDLY SGLNQRRI

SEQ ID NO: 443 (Human CD3 epsilon extracellular domain)

DONEEMGGITQTPYKVSISGTTVILTCPQYPGSEILWQHNDKNIGGDEDDENIGSDEDHLSLKEFRS
ELEQSGYYVCYPRGSKPEDANFYLYLRARVCENCMEMD

“Decrease,” “lower,” “lessen,” “reduce,” or “abate” refers generally to the ability of a test
molecule to mediate a reduced response (i.e., downstream effect) when compared to the response
mediated by a control or a vehicle. Exemplary responses are T cell expansion, T cell activation or T-cell
mediated tumor cell killing or binding of a protein to its antigen or receptor, enhanced binding to a Fey or

enhanced Fe effector functions such as enhanced ADCC, CDC and/or ADCP. Decrease may be a
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statistically significant differcnce in the measured response between the test molecule and the control (or
the vehicle), or a decrease 1n the measured response, such asadecreascofabout 1.1, 1.2, 15,2, 3,4, 5, 6,
7,8,9,10, 15, 20 or 30 fold or more, such as 500, 500, 700, 800, 900 or 1000 fold or more {including all
miegers and decimal points in between and above 1,e.g., 1.5, 1.6, 1.7 138, etc.).

“Differentiation” refors to a method of decreasing the potency or proliferation of a cell or
moving the cell to a more developmentally restricted state.

“Encode” or “encoding” refers 1o the inherent property of specific sequences of nucleotides
m a polynucleotide, such as a gene, a cDNA or an mRNA| to serve as templates for synthesis of other
polymers and macromolecules in biclogical processes having either a defined sequence of nucleotides
{c.g.. rRNA, tRNA and ;mRNA} or a defined sequence of amino acids and the biclogical properties
resulting therefrom. Thus, a gene, cDINA, or KNA, encodes a protein if transcription and transiation of
mRNA corresponding to that gene produces the protein 1o a cell or other biclogical system. Both the
coding strand, the nuclectide sequence of which is identical to the mRNA sequence, and the non-
coding strand, used as the template for transcription of a gene or ¢DNA, can be referred to as encoding
the protein or other product of that gene or cDBNA.

“Enhance,” “promote,” “increase,” “expand’ or “improve” refers generally to the abilitv ofa
test molecule to mediate a greater response (i.e., downstream effect) when compared to the response
mediated by a control or a vehicle. Exemplary responses are T cell expansion, T cell activation or T-¢ell
mediated tumor cell killing or binding of a protein to its antigen or receptor, enhanced binding to a Fey or
enhanced Fe effector functions such as enhanced ADCC, CDC and/or ADCP. Enhance may be a
statistically significant difference in the measured response between the test molecule and control {or
vehicle), or an increase in the measured response, such as anincrease ofabout 1.1, 1.2, 1.5, 2,3, 4,5,6, 7,
8,9, 10, 15, 20 or 30 fold or more, such as 500, 600, 700, 800, 900 or 1000 fold or more (including all

mntegers and decimal points in between and above ez, 1.5, 1.6, 1.7 1.8, cic).

“Epitope” refors to a portion of an antigen to which an antibody specifically binds. Epitopes
typically consist of chemically active (such as polar, non-polar or hydrophobic) surface groupings of
moteties such as amine acids or polysacchande side chains and may have specific three-dimensional
structural characteristics, as well as specific charge characteristics. An epitope may be composed of
contiguous and/or discontinuous aming acids that form a conformational spatial unit. For a discontinuous
epitope, amino acids from differing portions of the linear sequence of the antigen come in close proximity
in 3-dimensional space through the folding of the protein molecule. Antibody “epitope” depends on the

methodology used to identify the epitope.

“Expansion’ refers {o the ouicome of cell division and cell death.
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“Express” and “expression” refers the to the well-known transcription and translation ccourring
in cells or in vitre. The expression product, e.g., the protein, 1s thus expressed by the cell or in vifro and

may he an intracclular, extracellular or a transmembrane protein.

“Expression vector” refers to a vector that can be uttlized in a biological system orina
reconstituted biological system to direct the translation of a polvpeptide encoded by a polynucleotide
sequence present n the expression vector.

"dAb” or “dAb fragment" refors to an antibody fragment composed of a VH domain (Ward et
al., Nature 341:544 546 (1989)).

“Fab” or "Fab fragment" reters to an antibody fragment composed of VH, CHI, VL and CL
domains.

"F{ab'},” or “F{ab'h: fragment" refors to an antibody fragment containing two Fab fragments
connected by a disulfide bridge in the hinge region.

“Fd” or “Fd fragment” refers to an antibody fragment composed of VH and CHI domains.

“Fv” or "Fv fragment” refers to an antibody fragment composed of the VH and the VL domains
from a single arm of the antibody. Fv fragments lack the constant regions of Fab (CHI and CL) regions.
The VH and VL in Fv fragments are held together by non-covalent interactions.

“KF¢” polypeptide” of a dimeric Fe refers to one of the two polypeptide forming the dimeric Fe
domain. Forexample, an Fc polypeptide of a dimeric IgG FC comprises an lgG CH2 and an IgG CH3
constant domain sequence).

“Full length antibody” is comprised of two heavy chains (HC) and two light chains (LC) inter-
connected by disulfide bonds as well as multimers thereof (¢.g. IgM). Each heavy chain is comprised of a
heavy chain variable domain (VH) and a heavy chain constant domain, the heavy chain constant domain
comprised of subdomains CH1, hinge, CH2 and CH3. Hach light chain is comprised of a light chan
variable domain (VL) and a light chain constant domain (CL}. The VH and the VL may be further
subdivided into regions of hypervanability, termed complementarity determining regions (CDR),
mterspersed with framework regions (FR). Each VH and VL 18 composed of three CDRs and four FR
segments, arranged from amino-to-carboxy-terminus in the following order: FRY, CBR1, FR2, CDRZ,
FR3, CDR3 and FR4.

“Genetic modification” refers to the introduction of a “foreign” (i.e., extrinsic or extracchiular)
gene, DNA or RNA sequence to a host cell, so that the host cell will express the introduced gene or
sequence to produce a desired substance, typically a protemn or enzyme coded by the mtroduced gene or
sequence. The introduced gene or sequence may alsc be called a “cloned”™ or “foreign™ gene or sequence,
may include regulatory or control sequences operably linked to polynucieotide encoding the chimeric

antigen receptor, such as start, stop, promoter, signal, secretion, or other sequences used by a cell's
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genetic machinery. The gene or sequence may mclude nonfunctional sequences or sequences with no
known function. A host cell that receives and expresses mtroduced DNA or RNA has been “genctically
engineered.” The DNA or RNA mmtroduced to a host cell can come tfrom any source, including cells of
the same genus or species as the host cell, or from a different genus or species.

“Heterslogous™ refers to two or more polynucleotides or two or more polypeptides that are not
found in the same relationship to each other in nature,

“Heterologous polynucieotide” refers to a non-naturally occurring polynucleotide that encodes
two or more neoantigens as described herein.

“Heterologous polypeptide” refers to a non-naturally occurring polypeptide comprising two or
more necantigen polypeptides as described hergin,

“Host cell” refers to any cell that contains a heterologous nucleic acid. An exemplary
heterologous nucieic acid 18 a vector {e.g., an expression vector).

“Huwman antibody” refers to an antibody that is optimized to have minimal immune response
when adounistered to a human subject. Vanable regions of human antibody are derived from human
immunoglobualin sequences. If human antibody contains a constant region or a portion of the constant
region, the constant region is also derived trom human immunoglobulin sequences. Human antibody
comprises heavy and hight chain vanable regions that are “derived from” sequences of human origin if the
vanable regions of the human antibody are obtained from a system that uses human germmbine
mmmunoglobulin or rearranged immunoglobulin genes. Such exemplary systems are human
immumoglobulin gene hibraries displaved on phage, and transgenic non~-human animals such as mice or
rats carrying human immunoglobulin loci. “Human antibody” typically contains amino acid differences
when compared to the immunoglobulins expressed in humans due to differences between the systems
used to obtain the human antibody and human tnmunoglobulin loci, introduction of somatic mutations or
mntentional introduction of substitutions into the frameworks or CDRs, or both. Typically, “human
antibodv” is at least about 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98% or 99% identical in amino acid sequence to an amino acid sequence
encoded by human germbine imamunoglobulin or rearranged immunoglobulin genes. In some cases,
“human antibody” may contain consensus framework sequences denived from human framework
sequence analyses, for example as described 1 Knappik et al., (2000) J Mol Biol 296:57-86, ora
synthetic HCDR3 meorporated into human immunoglobulin gene libraries displaved on phage, for
example ag described in Shi et al |, (2010} J Mol Biol 397:385-96, and inx Int. Patent Publ. No.
WO2009/085462. Antibodies in which at least one CDR is derived from a non-human species are not

included in the definition of “human antibody™.
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“Hhananized antibody” refers to an antibody mn which at least one CDR is derived from non-
human specics and at least one framework is derived from human immunoglobulin sequences.
Humanized antibody may include substitutions in the frameworks so that the frameworks may not be
exact copies of expressed human immunoglobulin or human immunoglobulin germline gene sequences.

“In combination with™ means that two or more therapeutic agents are be administered to a
subiect together in a mixture, concurrently as single agents or sequentially as single agents in any order.

“Imtraceliular signaling domain” or “cytoplasmic signaling domain” refers to an intraceilniar
portion of a molecule. It is the functional portion of the protein which acts by transmutting information
within the cell to regulate cellular activity via defined signaling pathways by generating second
messengers or functioning as effectors by responding to such messengers. The intracellular signaling
domain generates a signal that promotes an immune effector function of the CAR containing cell, ¢.g., a
CAR-T cell.

“Fsolated” refers to a homogenous population of molecules (such as synthetic polynuclestides or
polypeptides) which have been substantially separated and/or purified away from other components of the
svstem the molecules are produced in, such as a recombinant cell, as well as a protein that has been
subjected to at least one purification or isolation step. “Isolated” refers to a molecule that is substantially
free of other cellular material and/or chemicals and encompasses molecules that are isolated o a higher
purity, such as to 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,

95%. 96%, 97%, 98%. 99% or 100% purity.

“Kallikrein related peptidase 27 or “BK2” refers to a known protein which is also called
kallikrein-2, grandular kallikrein 2, or HK2. hK2 is produced as a preproprotein and cleaved during
proteolysis to generate active protease. All hK2 isoforms and variants are encompassed tn “hK2”. The
amino acid sequences of the various isoforms are retricvable from GenBank accession numbers
NP 0055421, NP_001002231.1 and NP_001243009. The amino acid sequence of a full length bK?2 1s
shown in SEQ ID NO: 62, The sequence includes the signal peptide {residues 1-18} and the pro-peptide

region {residues 19-24).

SEQ ID NO: 62

MWDBLVLSIALSVGCTGAVPLIQSRIVGGWECEKHSQPWQVAVY SHGWAHCGGVLVHPQWY
LTAAHCLEKKNSQVWLGRHNLFEPEDTGOQRVPVSHSFPHPLYNMSLLKHQSLRPDEDSSHD
LMLLRLSEPAKITDVVEVLGLPTQEPALGTTCYASGWGSIEPEEFLRPRSLQCVSLHLLS

NDMCARAYSEKVTEFMLCAGLWTGGKDTCGGDSGGPLYVUONGYLOGITSWGPEPCALPEKP
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AVYTEKVVHYRKWIKDTIAANP

“Modulate” refers to either enhanced or decreased ability of a test molecule to mediate an
enhanced or a reduced response {7.¢.. downstream ¢ffect when compared to the response mediated by a
control or a vehicle.

“Monocional antibody” refers to an antibody obtained trom a substantially homogenous
population of antibody molecules, 1.e., the individual antibodics comprising the population are identical
except for possible well-known alterations such as removal of C-terminal lysine from the antibody heavy
chain or post-translational modifications such as amino acid 1somerization or deamidation, methionine
oxidation or asparagine or glutamine deamidation. Monoclonal antibodies typically bind one antigenic
epitope. A bispecific monoclonal antibody binds two distinet antigenic epitopes. Monoclonal antibodies
may have heterogeneous glveosylation within the antibody population. Monoclonal antibody may be
monospecific or multispecific such as bispecific, monovalent, bivalent or multivalent.

“Multispecific” refers to a molecule, such as an antibody that specifically binds two or more
distinet antigens or two or more distinct epitopes within the same antigen. Multispecific molecule may
have cross-reactivity to other related antigens, for example to the same antigen from other species
{homologs), such as human or monkey. for example Mocaca fascicularis (cynomolgus, cyno} or Pan
troglodytes, or may bind an epitope that is shared between two or more distinct antigens.

“MNatural killer cell” and “NK cell” are used mterchangeably and synonyvmousiy herein. NK
cell refers to a differentiated Iymphocvie with a CD16" CD56" and/or CD37" TCR phenotype. NK cells
are characterized by their ability to bind to and kill cells that fail to express “self” MHC/HLA antigeuns by
the activation of specific cviolvtic enzymes, the ability to kill tumor cclis or other diseased cells that
gxpress a ligand for NK activating receptors, and the ability to release protein molecules called cytokines
that stimulate or mhibit the immune response.

“Operatively linked” and simmlar phrases, when used in reference to nucleic acids or amino
acids, refers to the operational linkage of nucleic acid sequences or amino acid sequence, respectively,
placed i functional relationships with each other. For example, an operatively linked promoter, enhancer
elements, open reading frame, 5'and 3" UTR, and ternunator sequences result in the accurate production
of a nucleic acid molecule {e.g., RNA} and in some instances to the production of a polypeptide {ic.,
expression of the open reading frame). Operatively linked peptide refers to a peptide m which the
functional domains of the peptide are placed with appropriate distance from each other to impart the
intended function of each domam.

The term “paratope” refers to the area or region of an antibody molecule which is involved in
binding of an antigen and comprise residucs that interact with an antigen. A paratope may composed of

continuous and/or discontinuous amino acids that form a conformational spatial unit. The paratope for a
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given antibody can be defined and characterized at different levels of details using a vanety of
experimental and computational methods. The experimental methods include hydrogen/deuteriom
exchange mass spectrometry {HX-MS). The paratope will be defined differently depending on the
mapping method emploved.

“Pharmaceutical combination” refers {0 a combination of two or more active ingredients
administered either together or separately.

"Pharmaceutical composition” refers to a composition that resulis from combining an active
mgredient and a pharmaceutically acceptable carrier.

“Pharmaceutically acceptable carrier” or “excipient” refers to an mgredient in a
pharmaceutical composition, other than the active ingredient, which is nontoxic to a subject. Exemplary
pharmaceutically acceptable carriers are a buffer, stabilizer or preservative.

“Polynuclestide” or “nucleic acid” refers to a syothetic molecule comprising a chain of
nucleotides covalently linked by a sugar-phosphate backbone or other equivalent covalent chemistry,
cDNA is a typical example of a polynucleoiide. Polynucleotide may be a DNA or a RNA molecule.

3% ¢

“Prevent,” “preventing,” “prevention, or “prophylaxis” of a discase or disorder means
preventing that a disorder occurs in a subject.

“Proliferation” refers to an increase in cell division, either symmetric or asymmetric division of
cells.

“Promoter” refers to the mimimal sequences required to initiate transcription. Promoter may also
include enhancers or repressor elements which enhance or suppress transcription, respectively.

“Protein” or “pelypeptide” arc used interchangeably herein are refers to a molecule that
comprises onc or more polypeptides cach comprised of at least two amino acid residues linked by a
peptide bond. Protein may be a monomer, or may be protein complex of two or more subunits, the
subunits being identical or distinct. Small polypeptides of less than 50 ammo acids may be referred to as
“peptides”. Protemn may be a heterologous fusion protein, a glveoprotein, or a protein modified by post-
translational modifications such as phosphorylation, acetylation, myristoylation, palmitoylation,
elveosylation, oxidation, formylation, anudation, citrullination, polyglotamylation, ADP-nbosylation,
pegylation or biotinylation. Protein may be recombinantly expressed.

“Recombinant™ refers to polvnucieotides, polypeptides, vectors, viruses and other
macromolecules that are prepared, expressed, created or isolated by recombinant means.

“Regulatory element’” refers {0 any cis-or trans acting genetic clement that controls some aspect
of the expression of nucleie acid sequences.

“Relapsed” refers 1o the retumn of a disease or the signs and symptoms of a disease after a perod

of improvement after prior treatment with a therapeutic.
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“Refractory” refers to a disease that does not respond to a treatment. A refractory disgase can be
resistant to a treatment before or at the beginning of the treatment, or a refractory discase can become
resistant during a treatment.

"Single chain Fv" or "scFv" refers 1o a fusion protein comprising at least one antibody fragment
comprising a light chain variable region (VL) and at least one antibody fragment comprising a heavy
chain variable region (VH), wherein the VL and the VH are contiguously linked via a polypeptide hinker,
and capable of being expressed as a single chain polypeptide. Unless specified, as used herein, a scFv
may have the VL and VH variable regions in cither order, ¢.g., with respect to the N- termunal and C-
terminal ends of the polypeptide, the scFv may comprnise VL-linker-VH or may comprise VH-linker-VL.

“{sckvyy” or “tandem scFv7 or “bis-seFv7 fragments refers to a fusion protein comprising two
light chain varniable region (VL) and two heavy chain variable region (VH), wherein the two VL and the
two VH regions are contiguously hinked via polypeptide linkers, and capable of being expressed as a
single chain polypeptide. The two VL and two VH regions fused by peptide linkers form a bivalent
molecule VEa-linker-VHa-linker-VLg-tinker-VHg to form two binding sites, capable of binding two
different antigens or epitopes concurrently.

“Specifically binds,” “specific binding,” “specifically binding” or “binds” referio a
proteinaceous molecule binding to an antigen or an epitope within the antigen with greater affimity than
for other antigens. Typically, the proteinacecus molecule binds to the antigen or the epitope within the
antigen with an equilibrium dissociation constant (Kp) of about 1x107 M or less, for example about 5x10°
¥ M or less, about 1x10® M or less, about 1x10™ M or less, about 1x107° M or less, about Ix167 M or
less, or about 1x101? M or less, typically with the Kp that is at least one hundred fold less than its Kp for
binding to a non-specific antigen {c.g., BSA, casein}. In the context of the prostate necantigens described
here, “specific binding” refers to binding of the proteinaceous molecule to the prostate neoantigen without
detectable binding to a wild~type protein the ncoantigen is a vanant of,

“Subiect” includes any human or nonhuman animal. “Nonhuman animal” mmcludes all
vertehrates, e.g., mammals and non-mammals, such as nonhaman primates, sheep, dogs, cats, horses,
cows, chickens, amphibians, reptiles, ¢tc. The terms “subject” and “patient™ can be used interchangeably
herein.

“T cell” and “T lymphocyte” are mterchangeable and used synonymously heremn. T cell includes
thymocytes, naive T lymphocytes, memory T cells, immnature T lymphoeytes, mature T lymphocyies,
resting T lymphocytes, or activated T lymphocovtes. AT cell can be a T helper (Fh) cell, for examplea T
helper 1 (Th1) ora T helper 2 (Th2) cell. The T cell can be ahelper Teell (HTL, CD4™ Teelh CD4' T
cell, a eytotoxic T celt ({CTL; CD8™ T cell), a tumor infiltrating cytotoxic T cell {TIL; CB8™ T cell),

CD4TCD8™ T cell, or any other subset of T cells. Also included are “NKT cells”, which referto a
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specialized population of T cells that express a semi-invariant off T-cell receptor, but also express a
variety of molecular markers that are typically associated with NK cells, such ags NK1 .1, NKT cells
include NK1.1"and NK 1.1, as well as CD47, CD4, CD8™ and CD8 cells. The TCR on NKT cells is
unique n that it recognizes glyeolipid antigens presented by the MHC [-like molecule CD Id. NKT cells
can have etther protective or deleterious effects due to their abilities to produce cytokines that promote
either mflammation or immune tolerance. Also included are “gamma-delia T cells (v T cells),” which
refor to a specialized population that to a small subsct of T cells possessing a distinct TCR on their
surface, and unlike the majority of T cells in which the TCR 1s composed of two glveoprotein chains
designated ¢~ and B-TCR chains, the TCR i v8 T cells is made up of a y-chain and a 8-chain . y8 T cells
can play a role in imoumnosurveitlance and immunoregulation and were found to be an important source
of 1.-17 and to induce robust CD8" eviotoxic T cell response. Also included are “regulatory T cells” or
“Tregs” which refer to T cells that suppress an abnormal or excessive immune response and play a role in
immoene tolerance. Tregs are typically transcription factor Foxp3-positive CD47T cells and can also
include transcription factor Foxp3-negative regulatory T cells that are IL-10-producing CB47T cells.

“Therapentivally effective amount” or “effective amount” used interchangeably herein, refers
to an amount effective, at dosages and for periods of time necessary, to achieve a desired therapeutic
result. A therapeutically effective amount may vary according to factors such as the disease state, age,
sex, and weight of the individual, and the ability of a therapeutic or a combination of therapeutics to elicit
a desired response in the individual. Example indicators of an effective therapeutic or combination of
therapeutics that include, for example, improved wellbeing of the patient, reduction of a tumor burden,
arrested or slowed growth of a tumor, and/or absence of metastasis of cancer cells to other locations in the
body.

“Transduction” refers to the introduction of a foreign nucleic acid into a cell using a viral vector.

“Treat,” “treating” or “treatment” of a diseasc or disorder such as cancer refers to
accomphishing one or more of the following: reducing the severity and/or duration of the disorder,
mhibiting worsening of symptoms characteristic of the disorder being treated, imiting or preventing
recurrence of the disorder in subjects that have previously had the disorder, or limiting or preventing
recurrence of symptoms in subjects that were previously symptomatic for the disorder.

“Tumor cell” or a “cancer cell” refers to a cancerous, pre-cancerous or transformed cell, either in
vivo, ex vivo, or in tissue colture, that has spontaneous or induced phenotypic changes. These changes do
not necessarily mvolve the uptake of new genetic material. Although transformation may arise from
wmfection with a transforming virus and corporation of new genomic nucleic acid, uptake of exogenous
nucleic acid or it can also arnse spontancousty or following exposure to a carcinogen, thereby mutating an

endogenous gene. Transformation/cancer is exemplified by morphological changes, immortalization of
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cells, aberrant growth control, foei formation, proliferation, malignancy, modulation of tumor specific
marker levels, invasiveness, tumor growth in suitable animal hosts such as nude mice, and the like, i
vitro, in vivo, and ex vivo.

“Variant,” “mutant” or “altered” refers to a polypeptide or a polynucleotide that differs from a
reference polypeptide or a reference polynucleotide by one or more modifications, for example one or

more substitutions, insertions or deletions.

The numbering of amine acid residues in the antibody constant region throughout the
specification is according to the EU index as described 1n Kabat ¢t al., Sequences of Proteins of
Immunological Interest, Sth Ed. Public Health Service, National Institutes of Health, Bethesda, MD.

{1991}, unless otherwise exphicitly stated.

Mutations in the Ig constant regions are referred to as follows: L351Y_F405A Y407V refers to
L351Y, F405A and Y407V mutations in one imnumoglobulin constant region.
L351Y F405A Y407V/T394W refers to L351Y, F405A and Y407V muutations in the first Ig constant
region and T394W mutation in the sccond fg constant region, which arc present in one nmltimeric

proteun.

4

YHH” refers to a single-domain antibody or nanobody, exclusively composed of the antigen
binding domain of a heavy chain. A VHH single domain antibody lacks the light chain and the CHI

domain of the heavy chain of conventional Fab region.

COMPOSITIONS OF MATTER

Antigen binding domains that bind hK2

The disclosure provides antigen binding domains that bind hKZ2, monospecific and multispecific
proteins (particularly bispecific proteins) comprising the antigen binding domains that bind hK2, chimeric
antigen receptors ({CAR) comprising the antigen binding domains that bind hK2, polynuclectides
encoding the foregoing, vectors, host cells and methods of making and using the foregoing. The antigen
binding domains that bind hK?2 identified herein demonstrated improved properties n terms of improved
thermostability. The multispecific proteins disclosed herein may be particudarly effective at mediating T
cell mediated cyiotoxicity, promoting T cell activation and proliferation, mcreasing T cell cytokine

release and/or displayving increased anti-tumnor cfficacy.
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The disclosure provides an isolated protein comprising an antigen binding domain that binds
kallikrein related peptidase 2 (hK2), wherein the antigen binding domain that binds hK2 binds to an
cpitope on hK2 set forth in SEQ 1D NO: 11, 112, 113, 114, or 115,

In a particular embodiment, the antigen binding domam that binds hK2 binds to an epitope on
hK2 set forth in SEQ I NOGs: 111 and 112,

I some embodiments, the antigen binding domain that binds hbK2 binds to an epitope on hkK2 set
forth in SEQ 1D NQOs: 113, 114 and 115,

The invention also provides an isolated protein comprising an antigen binding domain that binds
kK2, wherein the antibody or the antigen binding fragment thereof binds within residues KVTEF (SEQ
IDNG: 111 or HYRKW (SEQ ID NQG: 112) or SHGWAH (SEQ ID NG 113) or
RHNLFEPEDTGQRVP (SEQ 1D NO: 114) or GWGSIEPEE (SEQ 1D NO: 115) of hK2. In a particular
embodiment, the mvention also provides an isolated protein comprising an antigen binding domain that
binds hK2, wherein said antigen binding domain binds to hK2 within epitopes having sequences of
KVTEF (SEQ ID NO: 111) and HYRKW (SEQ 1D NO: 112}

An H/D exchange assay may be used to determine the residaes within hK?2 to which an antibody
binds. In an H/D exchange assay, recombinantly expressed soluble hK2 is incubated in the presence or
absence of the antibody in deuterated water for predetermined times resulting in deuterium incorporation
at exchangeable hvdrogen atoms which are unprotected by the antibody, followed by protease digestion
of the protein and analyses of the peptide fragments veing LC-MS. H/D exchange assay can be
performed using known protocols. An exemplary protocol is described in Example 3. In some
embodiments, the H/D exchange mixture is quenched by the addition of a quenching buffer {e.g 8 M
urea, 1M TCEP, pH 3.0} before being passed over an equilibrated immobilized pepsin/FPXHI column at
room teraperature {(e.g. 600 pl/min). The peptic fragments arc then loaded onto a reverse phase trap
columu {e.g at 600 pl./min) and desalted (e.g. for 1 mun at 600 ul.), separated {e¢.g. on a C18 column) and
analyzed by mass spectrometry {e.g. using an LTQ™ Orbitrap Fusion Lumos mass spectrometer {Thermo
Fisher Scientific) with the capillary temperature at 275 °C, resolution 150,000, and mass range (in/z}
300-1,800}.

The invention also provides an isolated protein comprising an antigen binding domain, wherein
the antigen binding domain of said reference antibody binds to an epitope on hK2 having a sequence
selected from the group consisting of SEQ ID NG: 111, 112, 113, 114, and 115 and wherein the antigen
binding domain that binds bK?2 competes for binding to hKZ with a reference antibody disclosed hereimn.
In some embodiments, the reference antibody comprises:

a. the HCDRI, the HCDR2 and the HCDR3 of the VH of SEQ 1D NO: 137 and the
LCDRI, the LCDRZ and the LCDR3 of the VL of SEQ ID NO: 138; or
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b. the HCDRI, the HCDR2 and the HCDR3 of the VH of SEQ 1D NO: 162 and the

LCPDRI, the LCDR2 and the LCDR3 of the VL of SEQ ID NO: 163; or

the HCDRI, the HCDRZ and the HCDR3 of the VH of SEQ 1D NO: 164 and the

LCDR1, the LCDR2 and the LCDR3 of the VL of SEQ ID NO: 165; or

d. the HUDRI, the HCDR2 and the HCDR3 of the VH of SEQ 1D NO: 166 and the
LCDRI, the LCDR2 and the LCDR3 of the VL of SEQ 1D NO: 167, or

¢. the HCDRI1, the HCDR2 and the HCDR3 of the VH of SEQ D NO: 168 and the
LCDRI, the LOCDR2Z and the LCDR3S of the VL of SEQ ID NG: 169 or

f the HCDRI, the HCDR2 and the HCDRS3 of the VH of SEQ ID NO: 204 and the
LCDRI, the LCDR2 and the LCDR3 of the VL of SEQ ID NQO: 205; or

g. the HCDRI, the HCDRZ and the HCDRS of the VH of SEQ 1D NO: 166 and the
LCDR1, the LCDR2 and the LCDR3 of the VL of SEGQ ID NO: 444.

[¢]

In certain such embodiments, the reference antibody comprises a heavy chain complementarity
determining region (HCDR) 1, a HCDRZ and a HUDRS3 of a heavy chain vanable region (VH) of SEQ
1D NO: 162 and a light chain complementarity determining region (LCDR) 1. a LCDRZ and a LCDRS of
a light chain vanable region (VL) of SEQ 1D NG 163,

Competition for binding of a test antibody that binds to SEQ ID NOG: 111, 112, 113, 114, or 115
of solable hK2 with the reference antibodies of the invention may be assayed in vitro using well known
methods. For example. binding of labeled antibody to hK2 the membrane proximal region of hK2 in the
presence of an unlabeled reference antibody may be assessed by ELISA, or Bioacore analyses or flow
cytometry may be used to demonstrate competition. The test antibody competes for binding to hk2 with
the reference antibody when the test antibody inhibits binding of the reference antibody to soluble hK2 by
85% or more, for example 90% or more, or 95% or more.

The disclosure provides an isolated protein comprising an antigen binding domain that binds
kallikrein related peptidase 2 (hK2), wherein the antigen binding domain that binds hk.2 comprises
a heavy chain complementarity determiming region (HCDR) 1, a HCDR?2 and 3 HCDR3 of a heavy chain
variable region (VH) of SEQ ID NG: 137 and a light chaio complementarity determining region (LCDR)
1, 2 LCDRY and a L.CDR3 of a light chain variable region (VL) of SEQ ID NO: 138; or the HCDRI, the
HCDRZ and the HCDR3 of the VH of SEQ ID NO: 137 and the LCDRI, the LCDR2 and the LCDR3 of
the VL of SEQ 1D NO: 138; or the HCDRI, the HCDBR2 and the HCDBR3 of the VH of SEQ ID NG: 162
and the LCDR1, the LCDR2 and the LCDR3 of the VL of SEQ ID NO: 163; or the HCDRI, the HCDR2
and the HCDR3 of the VH of SEQ ID NGO 164 and the LCDRI, the LCDRZ and the LCDR3 of the VL of
SEQ 1D NO: 165; orthe HCDRI, the HCDR2 and the HCDR3 of the VH of SEGQ 1D NO: 166 and the
LCDRI, the LCDR2 and the LCDR3 of the VL of SEQ ID NG: 167; or the HUDRI, the HCDR2 and the
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HCDR3 of the VH of SEQ ID NQG: 168 and the LCDR1, the LCDR?2 and the LCDIR3 of the VL of SEQ
1D NG 169; or the HCDRI, the HCDR2 and the HCDR3 of the VH of SEG 1D NG: 204 and the LCDRI,
the LCDR2 and the LCDR3 of the VL of SEQ 1D NO: 205, In a particular embodiment, the isolated
protein comprising an antigen binding domain that binds kallikrein related peptidase 2 (hK2), wherein the
antigen binding domain that binds hK2 comprises the HCDRI, the HCDRZ and the HCDR3 of the VH of
SEQ ID NO: 162 and the LCDR1, the LCDR2 and the LCDR3 of the VL of SEQ ID NO: 163,

The disclosure provides an isolated protein comprising an antigen binding domain that binds bK2,
wherein the antigen binding domain that binds hK2 comprises the HCDRI, the HCDRI, the HCDR3, the
LCDRI, the LCDR2 and the LCDR3 of

SEQ 1D NOs:
SEQ 1D NOs:
SEQ 1D NQs:
SEQ ID NQs:
SEQ 1D NOs:
SEQ ID NOs:
SEQ 1D NOs:
SEQ 1D NOs:
SEQ 1D NOs:
SEQ 1D NOs:
SEQ 1D NQOs:
SEQ ID NQOs:
SEQ 1D NOs:

63, 63, 66, 67,
63, 63, 66, 68,
72,73, 66, 67,
141, 142, 143,
170, 171, 172,
176, 177, 178,

170,183, 184,
188, 189, 190
206, 207. 208
147, 148, 143
194, 195, 172
196, 197, 178
198, 199, 184

69, 71, respectively;

70, 71, respectively;

69, 71, respectively;

144, 145 and 146, respectively;
173, 174 and 1753, respactively;
179, 180 and 181, respactively.
185, 186, and 187, respectively;
, 191, 192, and 193, respectively;
, 182,470, 209, respectively;

, 144145 and 146, respectively;
173, 174, and 175, respectively;
. 179, 180, 181, respectively:

, 185, 186, and 187, respectively;

SEQ 1D NOs:
SEQ 1D NOs:

200,201, 190, 191, 192, and 193, respectively; or

216, 217, 218, 182, 470, and 209, respectively.

In a particular crubodiment, the disclosure provides an isolated protein comprising an antigen
binding domain that binds hK2, wherein the antigen binding domain that binds hK2 comprises the
HCDRI, the HCDRI, the HCDR3, the LCDRI, the LCDR2 and the LCDR3 of SEQ ID NOs: 170, 171,
172,173, 174 and 175, respectively.

In another particular embodiment, the disclosure provides an 1solated protein comprising an
antigen binding domain that binds hK2, wherein the antigen binding domain that binds hK2 comprises the
HCDRI, the HCDRI, the HCDR3, the LCDRI, the LCDR2 and the LCDR3Z of SEQ 1D NOs: of SEQ ID
NOs: 194, 195, 172, 173, 174, and 175, respectively.
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The disclosure provides an isolated protein comprising an antigen binding domain that binds hK2,
wherein the antigen binding domain that binds hK2 comprises the VH of SEQ 1D NOs: 137, 162, 164,

166, 168 or 204 and the VL of SEQ 1D NOs: 138, 163, 165, 167 or 169,

The disclosure provides an isolated protein comprising an antigen binding domain that binds hK2,
wherein the antigen binding domain that binds hK2 comprises
the VH of SEQ ID NQ: 137 and the VL of SE{ [T} NO: 138;
the VH of SEQ 1D NO: 162 and the VL of SEQ ID NO: 163;
the VH of SEQ [ NO: 164 and the VL of SEQ 1D NG 165;
the VH of SEQ [ NGO: 166 and the VL of SEQ 1D NO: 167,
the VH of SEQ 1D NO: 168 and the VL of SEQ 1D NO: 169; or
the VH of SEQ ID NO: 204 and the VL of SEQ 1D NO: 205.

In a particular embodiment, the disclosure provides an isolated protein comprising an antigen
binding domain that binds hK2, wherein the antigen binding domain that binds hK2 comprises a VH of
SEQ ID NO: 162 and a VL of SEQ ID NO: 163,

The disclosure also provides an 1solated protein comprising an antigen binding domain that binds
kK2, wherein the antigen binding domain that binds hK2 comprises a VH which is at least 80% (e.g at
least 83%, at lcast 90%, at least 953% or at least 99%;) identical to the VH of SEQ 1D NO: 162 and a VLU
which is at least 80% (e. 2. at least 85%, at least 90%, at least 95% or at least 99%) dentical to the VL of
SEQ 1D NO: 163,

In some embodiments, the antigen binding domain that binds hiK2 comprises a VH which 1s at
least 80% {e.g. at least 85%, at least 90%, at least 93% or at least 99%) identical to the VH of SEQ 1D
NQ: 162 and a VL of SEQ ID NQ: 163,

I some embodiments, the antigen binding domain that binds hbK2 comprises a VH of SEQ ID
NQ: 162 and a VL which 13 at least 80% (e.g. at least 85%, at least 90%, at least 95% or at least 99%:)
wdentical to the VL of SEQ 1D NO: 163,

In some embodiments, the antigen binding domain that binds hi.2 comprises a VH which is at
feast 95% identical to the VH of SEQ ID NO: 162 and a VL which is at feast 95% identical to the VL of
of SE( 1D NO: 163,

In some embodiments, the antigen binding domain that binds hKZ2 comprises a VH which 1s at
least 95% dentical to the VH of SEQ ID NG: 162 and a VL which is at least 99% 1dentical to the VL of
of SEQ ID NQO: 163,

I some embodiments, the antigen binding domain that binds bK2 comprises a VH which is at
least 99% identical to the VH of SEQ D NG: 162 and a VL which is at least 99% wdentical to the VL of
of SEQ ID NO: {63,
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In some embodiments, the antigen binding domain that binds hK2 comprises a VH which 1s at
least 99% identical to the VH of SEQ 1D NO: 162 and a VL which is at least 93% identical to the VL of
of SEQ 1D NO: 163,

The disclosure provides an isolated protein comprising an antigen binding domain that binds hK2,
wherein the antigen binding domain that binds hK2 comprises the amino acid sequence of SEQ 1D NOs:
133, 134, 308,316, 324,325, 404, 405, 406, 407, 408, or 409 In a particular embodiment, the disclosure
provides an 1solated protein comprising an antigen binding domain that binds hK 2, wherein the antigen
binding domain that binds hK2 comprises the amino acid sequence of SEQ 1D NG: 404,

In another embodiment, the disclosure provides an isolated protein comprising an antigen binding
domain that binds hKZ, wherein the antigen binding domain that binds hK2 comprises the amino acid
sequence of SEQ ID NGO 405,

The disclosure also provides an 1solated protein comprising an antigen binding domain that binds
kK2, wherein the antigen binding domain that binds hK2 comprises an aming acid sequence at least 80%
{e.g. at least 85%, at least 909%, at least 95% or at least 99%;) identical to the amino acid sequence of SEQ
IDNO: 404,

The disclosure also provides an isolated protein comprising an antigen binding domain that binds
hK2, wherein the antigen binding domain that binds hK2 comprises an amuno acid sequence at least 80%
{e.g. at least 85%, at least 90%, at least 5% or at least 99%;) identical to the amino acid sequence of SEQ

1D NGO 405,

The disclosure also provides an isolated protein comprising an antigen binding domain that binds
kallikrem related peptidase 2 (hK2), wherein the antigen binding domain that binds hK2 comprises a
heavy chain variable region (VH) of SEQ 1D NO: 73 and a light chain varniable region (VL) of SEQ ID
NQO: 74 SEQ D NG: 75 and SEQ 1D NO: 74 represent genus VH and VL amine acid sequences
encompassing variants demonstrating improved thermostability when compared to the parent antibody
hul1B6. The positions engineered which conferred improved thermostability were residues P41, 149,
M70, and A83 in the VH (residue numbering according to the hul1B6 VH of SEQ 1D NO: 3) and S80,
L82, AB% and Y91 in the VL {(residue numbering according to the hul1B6 VL of SEQ ID NO: 23

SEQ ID NO: 75 (VH consensus sequence)

QVOLOESGPGLVEPSX TLSLTCXVEGNSITSDY AWNWIRQMGPGKXGLEWXGYISYSGSTT
YNPSLKSRVTXSROTSKNQFSLKLSSVTXGDTAVYYCATOYYYGSGEWGOGTLVTVSS

SEQ D NO: 74 (VL consensus sequence)
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XAVLTOSPRGGLN S XeGERATH 3 GUXASESVEYFGTSEMHWY QUQEPGOPPX LLIY AASNX,
ESGXpPXpRFSGSGSOGTDFTLTIX S X s X 6 QX - ED X X o VY X CQOQTREVPY TFGX 1 GTRK X nEIK

The disclosure provides an isolated protein comprising an antigen binding domain that binds hK2,
wherein the antigen binding domain that binds hK2 comprises the VH of SEQ ID NOs: 4, 5,6, 136, 159
or 161 and the VL of SEQ ID NOs: 1, 2, 3, 140 or 160, with the proviso that the antigen binding domain
that binds hK2 does not comprise the VH of SEQ ID NO: 5 and the VL of SEQ 1D NG: 2.

The disclosure also provides an 1solated protein comprising an antigen binding domain that binds
hK2, wherein the antigen binding domain that binds hK2 comprises
the VH of SEQ ID NQ: 4 and the VL of SEQ ID NOG: 1,
the VH of SEQ 1D NO: 4 and the VL of SEQ ID NO: 2;
the VH of SEQ 13 NO: 4 and the VL of SEQ ID NO: 3;

the VH of SEQ ID NO: 4 and the VL of SEQ ID NGO: 140;
the VH of SEQ ID NO: 4 and the VL of SEQ ID NG: 160;
the VH of SEQ ID NO: 5 and the VL of SEQ 1D NO: 1;

the VH of SEQ ID NO: 5 and the VL of SEQ 1D NO: 3;

the VH of SEQ 1D NO: 5 and the VL of SEQ 1D NO: 140;
the VH of SEQ ID NO: 5 and the VL of SEQ ID NO: 160;
the VH of SEQ ID NQO: 6 and the VL of SEQ ID NG 1,

the VH of SEQ 1D NO: 6 and the VL of SEQ ID NG: 2;

the VH of SEQ [D NO: 6 and the VL of SEQ ID NG: 3;

the VH of SEQ ID NO: 6 and the VL of SEQ 1D NG: 140,
the VH of SEQ ID NO: 6 and the VL of SEQ 1D NG: 160,
the VH of SEQ 1D NGO: 139 and the VL of SEQ D NO: 1
the VH of SEQ 1D NGO: 139 and the VL of SEQ D NO: 2;
the VH of SEQ 1D NO: 139 and the VL of SEQ [D NO: 3;
the VH of SEQ D NO: 139 and the VL of SE{} 1D N{O: 140;
the VH of SEQ 1D NO: 139 and the VL of SEQ ID NO: 160;
the VH of SEQ [D NO: 159 and the VL of SEQ 1D NO: 1
the VH of SEQ [D NO: 159 and the VL of SEQ 1D NG: 2;
the VH of SEQ 1D NO: 139 and the VL of SEQ 1D NGO: 3;
the VH of SEQ ID NO: 159 and the VL of SEQ D NG: 140;
the VH of SEQ ID NO: 159 and the VL of SEQ 1D NO: 160;
the VH of SEQ 1D NG: 161 and the VL of SEQ [D NO: I;
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the VH of SEQ ID NO: 161 and the VL of SEQ ID NO:
the VH of SEQ ID NO: 161 and the VL of SEQ ID NO:
the VH of SEQ 1D NO: 161 and the VL of SEQ D NG: 140; or
the VH of SEQ ID NG: 161 and the VL of SEQ ID NQ: 160.

]

(U9
w

The disclosure alsc provides an isolated protein compnsing an antigen binding domain that binds
hK2, wherein the antigen binding domain that binds hK2 comprises the amino acid sequence of SEQ 1D

NQOs: 8,9, 10, 11,12, 13, 14, 15, 16, 17, 18, 19,20, 21,22, 23, 135, 136, 318, 319, 320, 321, 322 or 323,
In some embodiments, the antigen binding domain that binds hK2 is a scFv.
In some embodiments, the antigen binding domain that binds hK2 15 a {(scFv)s.
In some embodiments, the antigen binding domain that binds hK2 is a Fv,
In some embodiments, the antigen binding domain that binds hK2 is a Fab.
In some embodiments, the antigen binding domain that binds bk2 15 a F{ab™ ).
In some embodiments, the antigen binding domain that binds hK2 s a Fd.
In some embodiments, the hK2 antigen binding domain is a dAb.
In some cmbodiments, the hK2 antigen binding domain is a VHH.

In a particular crnbodiment, the antigen binding domain that binds hK?2 is a Fab.

hK2 binding se¥vs

Anv of the VH and the VE domains identified herein that bind hK2 may be engineered into scFv
format in either VH-hnker-VL or VL-hinker-VH orientation. Any of the VH and the VL domains
wdentificd hercin may also be used to generate sc{Fv), structures, such as VH-linker-VL-linker-Vi~
honker-VH, VH-dinker-VL-hnker-VH-hnker-VL. VH-hnker-VH linker-VE-linker-VL VI-hnker-VH-
linker-VH-linker-VL. VL-hoker-VH-linker-VL-linker-VH or VL-linker-VE-linker-VH-linker-VH.

The VH and the VL. domains identified herein may be incorporated into a scFv format and the
binding and thermostability of the resulting seFv to hK2 may be assessed using known methods. Bmnding
may be assessed using ProteOn XPR36, BlAcore 3000 or KinExA mstrumentation, ELISA or competitive
binding assays known to those skilled in the art. Binding may be cvaluated using purified scFvs or Ecoli
supernatants or lysed cells containing the expressed scFv. The measured affimity of a test sckv to hK2

may vary if measured under different conditions {g.g., osmolarity, pH). Thus, measurements of affinity
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and other binding parameters (2.g., Ko, Kon, Kon) are typically made with standardized conditions and
standardized buffers. Thermostability may be evaluated by heating the test scFv at elevated teraperatures,
such as at 50°C, 55°C or 60°C for a period of time, such as 5 minutes (min), 10 nun, 15 nun, 20 nun, 25
min or 30 min and measuring binding of the test scFv to hK2. The scFvs retaining comparable binding to

hK2 when compared to a non-heated scbv sample are referred to as being thermostable.

In recornbinant expression systems, the linker is a peptide hnker and may include any naturally
occurring amino acid. Exemplary amino acids that may be included mto the linker are Gly, Ser Pro, Thr,
Gla, Lys, Arg, He, Leu, His and The. The linker should have a length that 1s adequate to link the VH and
the VL in such a way that they form the correct conformation relative to one another so that they retain
the desired activity, such as binding to hK2.

The linker may be about 5-50 amino acids long. In some embodiments, the linker is about 10-40
amino acids long. In some embodiments, the hinker is about 10-35 amino acids long. In some
embodiments, the linker is about 10-30 amino acids long. In some embodiments, the linder is about 10-
25 amino acids long. o some crabodiments, the linker is about 10-20 amino acids long. In some
embodiments, the linker 1s about 15-20 amino acids long. In some embodiments, the linker is 6 amino
acids long. In some embodiments, the linker is 7 amino acids long. In some embodiments, the linker is 8
aming acids long. In some embodiments, the linker i1s 9 amino acids long. In some embodiments, the
linker is 10 anuno acids long. In some embodiments, the linker is 11 amino acids long. o some
embodiments, the hinker 1s 17 amino acids long. In some embodiments, the linker 13 13 amino acids long.
In some embodiments, the linker 1s 14 amiro acids long. In some embodiments, the linker 1s 15 amino
acids long. In some cmbodiments, the linker is 16 amino acids long. In some embodiments, the linker is
17 amino acids long. In some crobodiments, the linker is 18 anmino acids long. In some embodiments, the
linkeris 19 amino acids long. In some embodiments, the linker 1s 20 amino acids long. In some
embodiments, the linker 1s 21 amino acids long. In some embodiments, the linker is 22 ammo acids long.
In some emabodiments, the hinker is 23 amino acids long. In some embodiments, the hinker is 24 amine
acids long. In some embodiments, the linker i1s 25 amino acids long. In some embodiments, the hinker s
26 amino acids long. In some embodiments, the linker 18 27 amino acids long. In some embodiments, the
linker is 28 amino acids long. In some embodiments, the linker 13 29 amino acids long. In some
cmbodiments, the linker 1s 30 amino acids long. In some cmbodiments, the linker is 31 amino acids long.
In some embodiments, the hinker is 32 amino acids long. In some embodiments, the hinker 15 33 anuno
acids long. In some embodiments, the linker 1s 34 anmino acids long. In some embodiments, the hinker is
35 amino acids long. In some embodiments, the linker 1s 36 amino acids long. In some embodiments, the
linker is 37 amino acids long. In some embodiments, the linker is 38 amino acids long. In some

embodiments, the linker is 39 amino acids long. In some embodiments, the linker is 40 amino acids long.
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Exemplary hnkers that may be used are Gly rich linkers, Gly and Ser containing linkers, Gly and Ala

containing linkers, Ala and Ser containing linkers, and other flexible linkers.

Other linker sequences may nclude portions of immunoglobulin hinge arca, CL or CHI denved
from any mmunoglobulin heavy or light chain isotype. Alternatively, a variety of non-proteinaceous
polvmers, including polyethylene glveol (PEG), polvpropylene glyeol, polvoxyalkylenes, or copolymers
of polvethvlene glyeol and polypropviene glveol, may find use as hnkers. Exemplary linkers that may be
used arc shown in Table 1. Additional linkers are described for example n Int. Pat. Pabl. No.

WO2019/060695.

In some embodiments, the scFv comprises, from the N-to C-terminus, a VH, a first linker (L1)
and a VL (VH-LI-VL).

In some embodiments, the scFv comprises, from the N-to C-terminus, the VL, the L1 and the VH
(VL-L1-VH).

In some embodiments, the L1 comprises the amino acid sequence of SEQ ID NG: 7.

In some embodiments, the L1 comprises the amino acid sequence of SEQ D NOG: 76

In some embodiments, the L1 comprises the amino acid sequence of SEQ 1D NO: 77

In some embodiments, the L1 comprises the amino acid sequence of SEQ 1D NO: 78,

In some embodiments, the LT comprises the amino acid sequence of SEQ D NO: 79,

In some embodiments, the L1 comprises the aming acid sequence of SEQ 1D NO: 80

In some embodiments, the L1 comprises the ammne acid sequence of SEQ D NO: 81,

In some embodiments, the L1 comprises the amino acid sequence of SEQ 1D NQO: 82,

In some embodiments, the L1 comprises the amino acid sequence of SEQ ID NQO: 83,

In some embodiments, the L1 comprises the amino acid sequence of SEQ D NO: 84,

In some embodiments, the L1 comprises the amino acid sequence of SEQ 1D NO: 85,

In some embodiments, the L1 comprises the amino acid sequence of SEQ 1D NO: 86.

In some embodiments, the LT comprises the amino acid sequence of SEQ D NO: §7.

In some embodiments, the L1 comprises the aming acid sequence of SEQ 1D NO: 88

In some embodiments, the L1 comprises the ammne acid sequence of SEQ D NO: 89,

In some embodiments, the L1 comprises the anmiuino acid sequence of SEQ 1D NOG: 90,

In some embodiments, the L1 comprises the amino acid sequence of SEQ 1D NQO: 91,

In some embodiments, the L1 comprises the amino acid sequence of SEQ ID NQG: 92,

In some embodiments, the L1 comprises the amino acid sequence of SEQ 1D NO: 93,

In some embodiments, the L1 comprises the amino acid sequence of SEQ 1D NO: 94,

In some embodiments, the L1 comprises the amino acid sequence of SEQ D NO: 95,
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In some embodiments, the L1 comprises the amino acid sequence of SEQ ID NO: 96.

In some embodiments, the L1 comprises the amino acid sequence of SEQ D NG: 97

In some embodiments, the L1 comprises the amino acid sequence of SEQ D NG: 98,

In some embodiments,
In some embodiments,
In some embodiments,
I some embodiments,
In some embodiments,
In some embodiments,

In some embodiments,

the L1 comprises the amino acid sequence of SEQ 1D NO: 99,

the L1 comprises the amino acid sequence of SEQ 1D NO: 100.
the L1 comprises the amino acid sequence of SEG 1D NG: 161
the L1 comprises the amino acid sequence of SEG 1D NG: 102,
the L1 comprises the amino acid sequence of SEQ ID NO: 103,
the L1 comprises the amino acid sequence of SEQ ID NO: 104,
the L1 comprises the amino acid sequence of SEQ ID NG: 105,

In some embodiments, the L1 comprises the amino acid sequence of SEQ {3 NO: 106

In some embodiments, the L1 comprises the amino acid sequence of SEQ D NO: 107

In some embodiments, the L1 comprises the amine acid sequence of SEQ 1D NO: 108

Table 1.
Linker name Amino acid sequence SEQID
NO:

Linker } GGSEGKSSGSGSESKSTGOS 7
Linker 2 GOGGRGGES 76
Linker 3 GGGSGGGSGGES 77
Linker 4 GGGSGGGSGLERGGGS 78
Linker 5 GGGSGGGSGGOGSGGHSGOGS 79
Linker 6 GGGGSGGEGSGGHES R0
Linker 7 GGGGSGOGGSGGGESGGHGES g1
Linker & GGGGSGOGGSGGHESGGHGSGGEEES a2
Linker 9 GSTSGSGKPGSGEGSTRG 83
Linker 10 IRPRAIGGSKPRVA 84
Linker 11 GKGGSGKGGSGKGGS 85
Linker 12 GOGRGSGGKGSGGKGS 86
Linker 13 GGGKSGGGKSGGGKS &7
Linker 14 GRGKSGKGKSGKGKS 28
Linker 15 GGGKSGGRGSGROGGS 39
Linker 16 GKPGSGKPGSGRPGS 80
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Linker 17 GKPGSGKPGSGKPGSGKPGS 91
Linker 1% GKGKSGKGKSGKGKSGKGKS 92
Linker 19 STAGDTHLGGEDFD 93
Linker 20 GEGGSGEGGSGEGGS 04
Linker 21 GOEGSGGEGSGGEGS 95
Linker 22 GEGESGEGESGEGES 96
Linker 23 GOGESGGEGSGEGGS 97
Linker 24 GEGESGEGESGEGESGEGES 98
Linker 25 GSTSGSGKPGSGEGSTKG 99
Linker 26 PROGASKSGSASQTGSAPGS 100
Linker 27 GTAAAGAGAAGGAAAGAAG 1
Linker 28 GTSGSSGSGSGGSGSGGGE 102
Linker 29 GEPGSGKPGSGKPGSGKPGS 103
Lanker 30 GSGS 104
Linker 31 APAPAPAPAP 108
Linker 32 APAPAPAPAPAPAPAPAPAP 106
Linker 33 AEAAAKEAAAKEAAAAKEAAAAKEAAAAKAAA | 107
Linker 34 GTEGKSSGSGSESKST 108

In a particolar embodiment, the L1 comprises or consists of the amino acid sequence of SEQ ID

In some embodiments, the scFv comprises

a heavy chain complementarity determining region (HCDR) 1, a HCDR?Z and 3 HCDR3 of a heavy cham
variable region (VH) of SEQ D NO: 137 and a hight chain complementarity determining region (LCDR)
t, a LCDRZ and a LCDR3 of a light chain vanable region (VL) of SEQ 1D NG: 138; orthe HCDRI, the
HCDR2Z and the HCDR3 of the VH of SEQ ID NO: 162 and the LCDR1, the LCDR2 and the LCDR3 of
the VL of SEQ 1D NO: 163; orthe HCDRI, the HCDRZ and the HCDR3 of the VH of SEQ ID NO: 164
and the LODRI, the LCDR2 and the LCDR3 of the VL of SEQ ID NG: 163; or the HCDRI, the HCDR2
and the HCDR3 of the VH of SEQ ID NG: 166 and the LCDRI, the LCDRZ and the LCDR3 of the VL of
SEQ 1D NO: 167 or the HCDR1, the HCDR? and the HCDR3 of the VH of SEQ ID NO: 168 and the
LCDRI, the LCDR2 and the LCDR3 of the VL of SEQ ID NG: 169; or the HCDRI1, the HCDR?2 and the
HCDR3 of the VH of SEQ 1D NG: 204 and the LCDR1I, the LCDR?2 and the LCDR3 ofthe VL of SEQ
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1D NG: 205; or the HCDRI, the HCDR2 and the HCDR3 of the VH of SEG 1D NOG: 139 and the LCDRI1,
the LCDR2 and the LCDR3 of the VL of SEQ ID NQG: 140,

In some embodiments, the scFyv comprises the HUDRI, the HUDRI, the HUCDR3, the LCDRI,
the LCDR2 and the LCDR3 of
SEQ ID NQs: 63, 65, 66, 67, 69, 71, respectively;
SEQ ID NQs: 63, 65, 66, 68, 70, 71, respectively;
SEQID NGs: 72, 73, 66, 67, 69, 71, respectively;
SEQ 1D NOs: 141, 142, 143, 144, 145 and 146, respectively;
SEQID NOs: 170, 171, 172, 173, 174 and 175, respectively;
SEQ ID NOs: 176, 177, 178, 179, 180 and 181, respectively.
SEQ D NOg: 170,183, 184, 185, 186, and 187, respectively;
SEQ ID NOs: 188, 189, 190, 191, 192, and 193, respectively,;
SEQ ID NQs: 206, 207, 208, 182, 470, 209, respectively:
SEQ ID NQOs: 147, 148, 143, 144, 145 and 146, respectively;
SEQ ID NQOs: 194, 195, 172,173, 174, and 175, respectively;
SEQ ID NOs: 196, 197, 178, 179, 180, 181, respectively;
SEQ ID NOs: 198, 199, 184, 185, 186, and 187, respectively;
SEQ 1D NOs: 200, 201, 190, 191, 192, and 193, respectively; or
SEQ 1D NOs: 216, 217, 218, 182, 470, and 209, respectively.

In some embodiments, the scFv compnses the HUCDRI, the HUDRI, the HCDR3, the LCDRI,
the LCDR2 and the LCDR3 of SEQ 1D NOs: 141, 142, 143, 144, 145 and 146, respectively.

In some embodiments, the scFyv comprises the HUDRI, the HUDRI, the HUCDR3, the LCDRI,
the LCDR2 and the LCDR3 of SEQ 1D NOs: 170, 171, 172, 173, 174 and 175, respectively.

In some embodiments, the scFv compnises the HUCDRI, the HUDRI, the HCDR3, the LCDRI,
the LUDR2 and the LCDR3 of SEQ 1D NOg: 176, 177, 178, 179, 180 and 181, respectively.

In some embodiments, the scFv compnises the HUCDRI, the HUDRI, the HCDR3, the LCDRI,
the LUDBR2 and the LCDR3 of SEQ 1D NOg: 170, 183, 184, 185, 186, and 187, respectively.

In some embodiments, the scFv compnises the HUCDRI, the HUDRI, the HCDR3, the LCDRI,
the LUDBR2 and the LCDR3 of SEQ 1D NOg: 188, 189, 190, 182, 470, and 209, respectively.
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In some embodiments, the scFv compnises the HUCDRI, the HUDRI, the HCDR3, the LCDRI,
the LUDR2 and the LCDR3 of SEQ 1D NOg: 147, 148, 143, 144, 145 and 146, respectively.

In some embodiments, the scFv compnises the HUCDRI, the HUDRI, the HCDR3, the LCDRI,
the LUDR2 and the LCDR3 of SEQ 1D NOg: 141, 142, 143, 144, 145 and 146, respectively.

In some embodiments, the scFv compnises the HUCDRI, the HUDRI, the HCDR3, the LCDRI,
the LUDBR2 and the LCDR3 of SEQ 1D NOg: 194, 195, 172, 173, 174, and 173, respectively.

In some embodiments, the scFv compnises the HUCDRI, the HUDRI, the HCDR3, the LCDRI,
the LUDBR2 and the LCDR3 of SEQ 1D NOg: 196, 197, 178, 179, 180, 181, respectively.

In some embodiments, the scFv compnses the HCDRI, the HUDRI, the HCDR3, the LCDRI,
the LUDBR2 and the LCDR3 of SEQ 1D NOg: 198, 199, 184, 185, 186, and 187, respectively.

In some embodiments, the scFv compnises the HUCDRI, the HUDRI, the HCDR3, the LCDRI,
the LUDBR2 and the LCDR3 of SEQ 1D NOg: 200, 201, 190, 191, 192, and 193, respectively.

In some embodiments, the scFv compnises the HUCDRI, the HUDRI, the HCDR3, the LCDRI,
the LUDBR2 and the LCDR3 of SEQ 1D NOsg: 216, 217, 218, 182, 470, and 209, respectively.

In some embodiments, the scFv compnises the HCDRI, the HCDRI, the HCDR3, the LCDRI,
the LOCDR?2 and the LCDR3 of SEQ ID NOs: 63, 65, 66, 67, 69 and 71, respectively.

In some embodiments, the scFv compnises the HUCDRI, the HUDRI, the HCDR3, the LCDRI,
the LUDBR2 and the LCDR3 of SEQ 1D NOs: 63, 65, 66, 68, 70 and 71, respectively.

In some embodiments, the scFv compnises the HUCDRI, the HUDRI, the HCDR3, the LCDRI,
the LUDBR2 and the LCDR3 of SEQ 1D NOsg: 72, 73, 66, 67, 69 and 71, respectively.

In some embodiments, the scFv compnses the VH of SEQ ID NQO: 137 and the VL of SEG ID
NO: 138,

In some embodiments, the scFv compnses the VH of SEQ ID NQO: 162 and the VL of SEQ D
NOG: 163.

In some embodiments, the scFv compnses the VH of SEQ ID NG: 164 and the VL of SEQ D
NO: 165.
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In some embodiments, the scFv compnses the VH of SEQ ID NQO: 166 and the VL of SEQ D
NO: 167

In some embodiments, the scFv compnses the VH of SEQ ID NQ: 168 and the VL of SEQ ID
NO: 169,

In some embodiments, the scFv compnses the VH of SEQ ID NQO: 204 and the VL of SEQ D
NG: 205.

In some embodiments, the scFv compnses the VH of SEQ ID NQO: 159 and the VL of SEQ D
NO: 160,

In some embodiments, the scFv compnses the VH of SEQ ID NQO: 161 and the VL of SEQ D
NO: 140,

In some embodiments, the scFv compnses the VH of SEQ ID NQO: 139 and the VL of SEQ D
NO: 140,

In some embodiments, the scFv compnses the VH of SEQ ID NQO: 159 and the VL of SEQ D
NO: 140,

In some embodiments, the scFv comprigses a VH which 1s at least 80% (e.g. at least 85%, at least
90%, at fcast 95% or at least 99%) identical to the VH of SEQ ID NG: 137 and a VL which is at least
80% (e.g. at least 5%, at least 90%, at least 93% or at feast 99%) identical to the VL of SEQ 1D NO:
138,

In some embodiments, the scFv comprises a VH which is at least 80% (e.g. at least 85%, at least
90%, at teast 959% or at least 99%) identical to the VH of SEQ D NO: 162 and a VL which 1s at least
80% (e.g. at least 85%, at least 90%, at least 95% or at least 99%) wdentical to the VL of SEQ ID NO:
163.

In some embodiments, the scFv comprises a VH which is at least 80% {e.g. at least 85%, at least
90%, at feast 95% or at least 99%) identical to the VH of SEQ I NO: 164 and a VL which is at least
80% (e.g. at least 85%, at least 90%, at least 95% or at least 99%;) identical tc the VL of SEQ ID NO:
165,

-4

In some embodiments, the scFv comprises a VH which is at least 80% {e.g. at least 5%, at least

90%, at lcast 95% or at least 99%%) identical to the VH of SEQ 1D NG: 166 and a VL which 1s at least
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80% {e.g. at least 85%, at least 90%, at least 95% or at least 99%;) identical to the VL of SEQ ID NG:
167.

In some embodiments, the scFv comprises a VH which is at feast 80% (e.g. at least 85%, at least
90%, at keast 953% or at least 99%;) identical to the VH of SEQ ID NO: 168 and a VL which is at least
80% {e.g. at least 85%, at least 90%, at least 93% or at least 99%) identical 1o the VL of SEQ 13 NO:
169,

In some embodiments, the scFv comprises a VH which is at least 80% (e.2. at least 85%, at least
90%, at least 959% or at least 99%) identical to the VH of SEQ D NO: 204 and a VL which 1s at least
80% (e.g. at least 85%, at least 90%, at least 95% or at least 99%) wdentical to the VL of SEQ ID NO:
205.

In some embodiments, the scFv comprises a VH which is at least 80% {e.g. at least 85%, at least
90%, at feast 95% or at least 99%) identical to the VH of SEQ I NO: 1539 and a VL which is at least
80% (e.g. at least 85%, at least 90%, at least 95% or at least 99%;) identical to the VL of SEQ 1D NOG:
160.

K0/

In some embodiments, the scFv comprises a VH which is at least 80% {e.g. at least 5%, at least
90%, at lcast 95% or at least 99%%) identical to the VH of SEQ 1D NO: 161 and a VL which 1s at least
80% (e. 2. at least 85%, at least 90%, at least 95% or at least 99%;) identical to the VL of SEQ ID NG:
140.

In some embodiments, the scFv comprises a VH which 1s at least 80% (e.g. at least 85%, at least
90%, at keast 953% or at least 99%;) identical to the VH of SEQ ID NO: 139 and a VL which is at least
80% {e.g. at least 85%, at least 90%, at least 93% or at least 99%) identical to the VL of SEQ 13 NO:
140,

In some embodiments, the scFv comprises a VH which 1s at least 80% (e.2. at least 85%, at least
90%, at least 95% or at least 99%) identical to the VH of SEQ 1D NG: 159 and a VL which is at least
80% (e.g. at least 85%, at least 90%, at least 93% or at least 99%) identical to the VL of SEQ ID NO:
140,

In some embodiments, the scFv comprises a VH which is at least 80% {e.2. at least 83%, at least
9

9%, at least 95% or at least 99%) identical to the VH of SEQ ID NG: 162 and a VL of SEQ 1D NO: 163,
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In some embodiments, the scFv comprises a VH of SEQ 1D NO: 162 and a VL which is at least
80% {e.g. at least 5%, at least 90%, at least 95% or at feast 99%;) identical to the VL of SEQ 12 NG:
163,

In some embodiments, the scFv comprises a VH which is at least 95% dentical to the VH of SEQ

D NO: 162 and a VL which is at least 93% identical to the VL of SEQ 1D NG: 163,

In some embodiments, the scFv comprises a VH which is at least 99% identical to the VH of SEQ

D NG: 162 and a VL which s at least 95% identical to the VL of SEQ ID NO: 163,

In some embodiments, the scFv comprises a VH which is at least 99% identical to the VH of SEQ

D NG: 162 and a VL which is at least 99% identical to the VL of SEQ ID NO: 163,

In some embodiments, the scFv comprises a VH which is at least 95% dentical to the VH of SEQ

D NG: 162 and a VL which is at least 99% identical to the VL of SEQ ID NO: 163,

In some embodiments, the scFv comprises the amino acid sequence of SEQ 1D NOs: 133, 134,
308,316, 324,325, 404, 403, 406, 407, 408, or 409

In some embodiments, the scFv comprises an aming acid sequence which is at least 80% (e.g. at
least 859, at least 90%, at least 95% or at least 99%) identical to the aming acid sequence of SEQ ID NO:
133, 134, 308, 316, 324,323, 404, 403, 406, 407, 408, or 409.

In some embodiments, the scFv comprises an amino acid sequence which is at least 80% (e.g. at
least 83%, at least 90%, at least 95% or at least 99%;) identical to the amine acid sequence of SEQ ID NO:
404,

In some embodiments, the scFv comprises an amino acid sequence which is at least 80% (e.g. at
least 859, at least 90%, at least 95% or at least 99%) identical to the amino acid sequence of SEQ ID NO:

405,

In some embodiments, the scFv comprises the VH of SEQ 1D NO: 75 and the VL of SEQ ID NO:
74.
In some embodiments, the scFv comprises the VH of SEQ 1D NOs: 4, 5 or 6 and the VL of SEQ

IDNQGs: 1, Zor3.

In some embodiments, the scFv comprises the VH of SEQ ID NOs: 4, 5, 6, 139, 139 or 161 and
the VL of SEQ 1D NOs: 1, 2, 3, 140 or 160, with the proviso that the antigen binding domain that binds
hK2 does not comprise the VH of SEQ ID NO: S and the VL of SEQ ID NO: 2.
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In some embodiments, the scFv comprises the VH of SEQ ID NGO: 6 and the VL of SEQ ID NO:
160.

In some embodiments, the scFv compnses the VH of SEQ ID NQO: 139 and the VL of SEQ D
NG 1.

In some embodiments, the scFv compnses the VH of SEQ ID NQO: 139 and the VL of SEQ D
NG: 2.

In some embodiments, the scFv compnses the VH of SEQ ID NQO: 139 and the VL of SEQ D
NG: 3.

In some embodiments, the scFv compnses the VH of SEQ ID NQO: 139 and the VL of SEQ D
NO: 140,

In some embodiments, the scFv compnses the VH of SEQ ID NQO: 139 and the VL of SEQ D
NO: 160,

In some embodiments, the scFv compnses the VH of SEQ ID NQO: 159 and the VL of SEQ D
NG 1.

In some embodiments, the scFv compnises the VH of SEQ ID NG: 159 and the VL of SEQ D
NG: 2.

In some embodiments, the scFv compnses the VH of SEQ ID NQO: 159 and the VL of SEQ D
NG: 3.

In some embodiments, the scFv compnises the VH of SEQ ID NGO 159 and the VL of SEQ ID
NO: 140,

In some embodiments, the scFv compnses the VH of SEQ ID NQO: 159 and the VL of SEQ D
NO: 160,

In some embodiments, the scFv compnses the VH of SEQ ID NQO: 161 and the VL of SEQ D
NG 1

In some embodiments, the scFv compnses the VH of SEQ ID NG: 161 and the VL of SEQ D
NG: 2.
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In some embodiments, the scFv compnses the VH of SEQ ID NQO: 161 and the VL of SEQ D
NG: 3.

In some embodiments, the scFv compnises the VH of SEQ ID NGO: 161 and the VL of SEQ ID
NO: 140,

In some embodiments, the scFv compnses the VH of SEQ ID NQO: 161 and the VL of SEQ D
NO: 160,

In some embodiments, the scFv compnises the aming acid sequence of SEQ ID NO: 8.

In some embodiments, the scFv compnises the amino acid sequence of SEQ D NG 9.

In some embodiments, the scFv comprises the amino acid sequence of SEQ 1D NG 10,

In some embodiments, the scFv comprises the amino acid sequence of SEQ ID NG 11

In some embodiments, the scFv comprises the amine acid sequence of SEQ ID NQ: 12

In some embodiments, the scFv comprises the amino acid sequence of SEQ ID NG: 13,

In some embodiments, the scFv comprises the amino acid sequence of SEQ 1D NO: 14,

In some embodiments, the scFv comprises the aming acid sequence of SEQ ID NGO 15,

In some embodiments, the scFv comprises the amino acid sequence of SE(Q I NO: 16.

In some embodiments, the scFv compnises the amino acid sequence of SEQ D NGO 17,

In some embodiments, the scFv compriscs the amino acid sequence of SEQ D NO: 18

In some embodiments, the scFv comprises the amino acid sequence of SEQ 1D NG 19,

In some embodiments, the scFv comprises the amine acid sequence of SEQ ID NQ: 20.

In some embodiments, the scFv comprises the amino acid sequence of SEQ ID NG: 21.

In some embodiments, the scFv comprises the amino acid sequence of SEQ 1D NO: 22,

In some embodiments, the scFv comprises the aming acid sequence of SEQ 1D NO: 23,
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In some embodiments, the scFv compnises the aming actd sequence of SEQ 1D NO: 135,
In some embodiments, the scFv compnises the amino acid sequence of SEQ 1D NG: 136,
In some embodiments, the scFv compriscs the amino acid sequence of SEQ {13 NO: 318,
In some embodiments, the scFv comprises the amino acid sequence of SEQ ID NG 319
In some embodiments, the scFv comprises the anmino acid sequence of SEQ ID NG: 320,
In some embodiments, the scFv comprises the amuno acid sequence of SEQ 1D NG: 321,
In some embodiments, the scFv comprises the amino acid sequence of SEQ 1D NG: 322,

In some embodiments, the scFv comprises the aming acid sequence of SEQ 1D NG 323,

Other antigen binding domains that bind hK2

Any of the VH and the VL domains identified herein that bind hK2 may also be engineered into
Fab, F(ab™),, Fd or Fv format and their binding to hK2 and thermostability mayv be assessed using the

assays described herein.

In some embodiments, the Fab comprisgs
a heavy chain complementarity determining region (HCDR) 1, a HCDR?2 and a HCDR3 of a heavy chain
variable region (VH) of SEQ D NO: 137 and a hight chain complementanity determining region (LCDR)
I, a LCDR2 and a LCDR3 of a hight chain vanable region (VL) of SEQ 1D NO: 138; or
the HCDRI, the HCDR2 and the HUDR3 of the VH of SEQ ID NO: 162 and the LCDR1, the LCDR2
and the LCDR3 of the VL of SEQ ID NO: 163;
the HCDRI, the HCDR2 and the HCDR3 of the VH of SEQ ID NO: 164 and the LCDRI, the LCDR2
and the LCDR3 ofthe VL of SEQ 1D NO: 165;
the HCDBR1, the HCDR2 and the HCDR3 of the VH of SEQ ID NO: 166 and the LCDRI, the LCDR2
and the LCDR3 of the VL of SEQ 1D NO: 167,
the HCDR1, the HCDR? and the HCDR3 of the VH of SEQ 1D NG: 168 and the LCDRI, the LCDR2
and the LCDR3 of the VL of SEQ 1D NGO: 169; or
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the HCDRI, the HCDR2 and the HUDR3 of the VH of SEQ ID NO: 204 and the LCDR1, the LCDR2
and the LCDR3 of the VL of SEQ ID NO: 205,

In a particular embodiment, the Fab comprises the HCDRI, the HCDRZ2 and the HCDR3 of the VH of
SEQ ID NO: 162 and the LCDR/I, the LCDR2 and the LCDR3 of the VL of SEQ 1D NO: 163,

In some embodiments, the Fab comprises the HCDRI, the HCDRI, the HCDR3, the LCDRUI, the
LUDR?2 and the LCDR3 of
SEQ ID NOs: 63, 65, 66, 67,69, Th, respectively;
SEQ ID NOs: 63, 65, 66, 68, 70, 71, respectively;
SEQ ID NOs: 72, 73, 66, 67, 69, 71, respectively;
SEQ ID NGs: 141, 142, 143, 144, 145 and 146, respectively;
SEQ 1D NOs: 170,171, 172, 173, 174 and 173, respectively,
SEQ ID NQOs: 176, 177,178, 179, 180 and 181, respectively;
SEQ ID NQOs: 170,183, 184, 185, 186, and 187, respectively;
SEQ ID NQOs: 188, 189, 190, 191, 192, and 193, respectively;
SEQ ID NOs: 206, 207, 208, 182, 470, 209, respectively:
SEQ ID NOs: 147, 148, 143, 144, 145 and 146, respectively:
SEQ 1D NOs: 194, 195, 172, 173, 174, and 175, respectively;
SEQ ID NOs: 196, 197, 178, 179, 180, 181, respectively;
SEQ ID NQOs: 198, 199, 184, 185, 186, and 187, respectively;
SEQ D NOg: 200, 201, 190, 191, 192, and 193, respectively; or
SEQID NQs: 216, 217, 218, 182, 470, and 209, respectively.

In some embodiments, the Fab comprises the HCDRI, the HCDRI, the HCDR3, the LCDRI, the
LUDR? and the LCDR3 of SEQ D NOs: 141, 142143, 144, 145 and 146, respectively.

In some embodiments, the Fab comprises the HCDRI, the HCDRI, the HCDR3, the LCDR1, the
LCDR? and the LCDR3 of SEGQ 1D NOs: 170, 171, 172, 173, 174 and 175, respectively.

In some embodiments, the Fab comprises the HCDRI, the HCDRI, the HCDR3, the LCDR1, the
LCDR? and the LCDR3 of SEQ 1D NOs: 176, 177, 178, 179, 180 and 181, respectively.

In some embodiments, the Fab comprises the HCDRI, the HCDRI, the HCDR3, the LCDR1, the
LCDR? and the LCDR3 of SEQ 1D NOs: 170,183, 184, 185, 186, and 187, respectively.

In some embodiments, the Fab comprises the HCDRI, the HCDRI, the HCDR3, the LCDR1, the
LCDR? and the LCDR3 of SEQ 1D NOs: 188, 189, 190, 191, 192, and 193, respectively.
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In some embodiments, the Fab comprises the HCDRI, the HCBRI, the HCDRS3, the LCDR1, the
LCDRZ and the LCBR3 of SEQ ID NOs: 206, 207, 208, 182, 470, 209, respectively.

In some embodiments, the Fab comprises the HCDRI, the HCBRI, the HCDRS3, the LCDR1, the
LCDRZ and the LCDR3 of SEQ 1D NOs: 147, 148, 143, 144, 145 and 146, respactively.

In some embodiments, the Fab comprises the HCDRI, the HCBRI, the HCDRS3, the LCDR1, the
LCDRZ and the LCBR3 of SEQ ID NOs: 194, 195,172, 173, 174, and 175, respectively.

In some embodiments, the Fab comprises the HCDRI, the HCBRI, the HCDRS3, the LCDR1, the
LCDRZ and the LCBR3 of SEQ ID NOs: 196, 197, 178, 179, 180, 181, respectively.

In some embodiments, the Fab comprises the HCDRI, the HCBRI, the HCDRS3, the LCDR1, the
LCDRZ and the LCBR3 of SEQ ID NOs: 198, 199, 184, 185, 186, and 187, respectively.

In some embodiments, the Fab comprises the HCDRI, the HCBRI, the HCDRS3, the LCDR1, the
LCDRZ and the LCBR3 of SEQ ID NOs: 200, 201, 190, 191, 192, and 193, respectively.

In some embodiments, the Fab comprises the HCDRI, the HCBRI, the HCDRS3, the LCDR1, the
LCDRZ and the LCBR3 of SEQ ID NOs: 216, 217, 218, 182, 470, and 209, respectively.

In a particular embodiment, the Fab comprises the HCDRI, the HCDR 1, the HCDR3, the
LCDR], the LCDR?2 and the LCDR3 of SEQ 1D NQOs: 170, 171, 172, 173, 174 and 175, respectively or of
SEQ 1D NGs: 194, 195,172, 173, 174, and 1735, respectively.

In some embodiments, the Fab comprises the VH of SEQ ID NG: 137 and the VL of SEQ 1D NO:

138.

In some embodiments, the Fab comprises the VH of SEQ ID NG: 162 and the VL of SEQ 1D NO:
163.

In some embodiments, the Fab comprises the VH of SEQ ID NO: 164 and the VL of SEQ D NO:
165.

In some embodiments, the Fab comprises the VH of SEQ ID NO: 166 and the VL of SEQ ID NO:
167.
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In some embodiments, the Fab comprises the VH of SEQ ID NG: 168 and the VL of SEQ 1D NO:

169.

In some embodiments, the Fab comprises the VH of SEQ ID NG: 204 and the VL of SEQ ID NO:
205,

In some embodiments, the Fab comprises the VH of SEQ ID NG: 75 and the VL of SEQ 1D NO:
74,

In a particular embodiment, the Fab compriscs a VH of SEQ ID NO: 162 and a VL of SEQ ID
NGO 163.

In some embodiments, the Fab comprises a VH which 1s at feast 80% (e.g. at least 85%, at least
90%, at least 95% or at least 99%) identical to the VH of SEQ ID NO: 162 and a VL which is at least
80% (e.g. at least 85%, at least 90%, at least 93% or at feast 99%) identical to the VL of SEQ ID NO:
163,

In some embodiments, the Fab comprises a VH which is at [cast 80% {e.g. at lcast 83%, at least
p g

90%, at feast 93% or at least 99%) identical to the VH of SEQ ID NG 162 and a VL of SEQ I NO: 163,

In some embodiments, the Fab comprises a VH of SEQ 1D NG: 162 and a VL which is at least
80% (e.g. at least 5%, at least 90%, at least 93% or at feast 99%) identical to the VL of SEQ 1D NO:
163,

In some embodiments, the Fab comprises a VH which is at least 95% 1dentical to the VH of SEQ

1D NO: 162 and a VL which is at feast 93% identical to the VL of SEQ 1D NQ: 163.

In some embodiments, the Fab comprises a VH which is at least 99% 1dentical to the VH of SEQ

1D NO: 162 and a VL which is at feast 93% identical to the VL of SEQ 1D NQ: 163.

In some embodiments, the Fab comprises a VH which is at least 99% 1dentical to the VH of SEQ

1D NO: 162 and a VL which is at feast 99% identical to the VL of SEQ 1D NQ: 163.

In some embodiments, the Fab comprises a VH which is at least 99% identical to the VH of SEQ
p

D NO: 162 and a VL which 1s at least 95% identical to the VL of SEQ ID NO: 163.

In some embodiments, the Fab comprises a VH which is at [cast 80% {e.g. at lcast 83%, at least
p g

0%, at least 95% or at least 99%) identical to the VH of SEQ ID NG: 137 and a VL which 1s at least
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80% {e.g. at least 85%, at least 90%, at least 95% or at least 99%;) identical to the VL of SEQ ID NG:
138.

In some embodiments, the Fab comprises a VH which 1s at feast 80% (e.g. at lcast 85%, at least
90%, at keast 95% or at least 99%) identical to the VH of SEQ ID NO: 164 and a VL which 1s at least
80% (e.g. at least 5%, at least 90%, at least 93% or at feast 99%) identical to the VL of SEQ 1D NO:
165,

In some embodiments, the Fab comprises a VH which 1s at lcast 80% {e.g. at least 85%, at least
90%, at teast 959% or at least 99%) identical to the VH of SEQ 1D NO: 166 and a VL which s at least
80% (e.g. at least 85%, at least 90%, at least 95% or at least 99%) wdentical to the VL of SEQ ID NO:
167.

In some embodiments, the Fab comprises a VH which 1s at least 80% {e.g. at least 85%, at least
90%, at feast 95% or at least 99%) identical to the VH of SEQ 1) NO: 168 and a VL which is at least
80% (e.g. at least 85%, at least 90%, at least 95% or at least 999%) identical to the VL of SEQ ID NG:
169,

In some embodiments, the Fab comprises a VH which is at least 80% {e.g. at least 85%, at least
90%, at feast 95% or at least 999%) identical to the VH of SEQ 1D NO: 204 and a VL which is at least
80% (e. 2. at least 85%, at least 90%, at least 95% or at least 99%;) identical to the VL of SEQ 1D NG:
205.

In some embodiments, the Fab comprises the VH of SEQ ID NOs: 4, 5, 6, 139, 159 or 161 and
the VL of SEQ ID NOs: 1, 2, 3, 140 or 160, with the proviso that the Fab does not comprise the VH of
SEQ 1D NO: § and the VL of SEQ D NG 2.

In some embodiments, the Fab comprises the VH of SEQ ID NO: 4 and the VL of SEQID NG 1.

In some embodiments, the Fab comprises the VH of SEQ ID NQO: 4 and the VL of SEQ D NG 2

In some embodiments, the Fab comprises the VH of SEQ 1D NO: 4 and the VL of SEQ 1D NG: 3.

In some embodiments, the Fab comprises the VH of SEQ 1D NG: 4 and the VL of SEQ ID NO:
140.

In some embodiments, the Fab comprises the VH of SEQ 1D NG: 4 and the VL of SEQ ID NO:
160,
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In some embodiments, the Fab comprises the VH of SEQ ID NG: 159 and the VL of SEQ ID NO:

2.

In some embodiments, the Fab comprises the VH of SEQ ID NG: 159 and the VL of SEQ ID NO:
3.

In some embodiments, the Fab comprises the VH of SEQ ID NG: 159 and the VL of SEQ ID NO:
140.

In some embodiments, the Fab comprises the VH of SEQ ID NG: 159 and the VL of SEQ ID NO:
160.

In some embodiments, the Fab comprises the VH of SEQ ID NG: 161 and the VL of SEQ ID NO:
1.

In some embodiments, the Fab comprises the VH of SEQ ID NO: 161 and the VL of SEQ D NO:
2.

In some embodiments, the Fab comprises the VH of SEQ ID NG: 161 and the VL of SEQ ID NO:
3.

In some embodiments, the Fab comprises the VH of SEQ ID NG: 161 and the VL of SEQ 1D NO:
140.

In some embodiments, the Fab comprises the VH of SEQ ID NG: 161 and the VL of SEQ ID NO:
160.

The VH and VL of the Fab comprising the antigen binding domain that binds hK2 may be
engineered into Fab-F¢ HC (VH-CH1-hinge-CHZ-CH3) and Fab-F¢ LC (VL-CL) formats respectively. In
certain such embodunents, the Fab-Fc HC comprises an amino acid sequence which is at least 80% {e.g.
at least 85%, at least 90%, at least 95% or at least 99%) identical to SEQ D NO: 354, In a particular

embodiment, the Fab-Fe HC comprises an amino acid sequence which is identical to SEQ ID NQO: 354

In some embodiments, the Fab-Fo HC comprises a C-terminal lysine residue (e.g. K477). In
some embodiments, the Fab-Fc HC comprises an anuno acid sequence having a C-terminal lysine residue
and a sequence which is at least 80% {e.g. at least 85%, at least 90%, at least 95% or at least 99%)
identical to SEQ ID NG: 361, In a particular embodiment, the Fab-Fc HC comprises an amino acid

sequence of SEQ 1D NO:361.
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In some embodiments, the Fab-Fe LC comprises an amino acid sequence which is at least 80%
{e.g. at lcast 85%, at least 90%. at least 5% or at least 99%;) identical to SEQ ID NGO 221, Ina
particular embodiment, the Fab-Fc LC comprises an anuno acid sequence which is identical to SEQ 1D
NG: 221

As shown in the exaroples, a particularly suitable antigen binding domain that binds hK?2 for
mcorporating into a multispecific construct compnses a Fab-Fe HC having the amino acid sequence of

SEQ ID N(: 354 and a Fab-Fe LC having the amino acid sequence of SEQ [D NO: 221,

In some embodiments, the F(ab™y comprises
a heavy chain complementarity determining region (HCDR) 1, a HCDR?2 and a HCDR3 of a heavy chain
variable region (VH) of SEQ 1D NO: 137 and a light chain complementarity detenmining region (LCDR})
I, a LCDR2 and a LCDR3 of a hight chain vanable region (VL) of SEQ 1D NO: 138; or
the HCDRI, the HCDR2 and the HUDR3 of the VH of SEQ ID NO: 162 and the LCDR1, the LCDR2
and the LCDR3 of the VL of SEQ 1D NO: 163;
the HCDRI, the HCDRZ and the HCDR3 of the VH of SEQ 1D NG: 164 and the LCDRI, the LCDR2
and the LCDR3 of'the VL of SEQ 1D NG: 165;
the HCDR1, the HCDR2Z and the HCDR3 of the VH of SEQ ID NO: 166 and the LCDRI, the LCDR2
and the LCDR3 of the VL of SEQ 1D NO: 167
the HCDR1, the HCDR? and the HCDR3 of the VH of SEQ 1D NG: 168 and the LCDRI, the LCDR2
and the LCDR3 of the VL of SEQ 1D NGO: 169; or
the HCDRI, the HCDR2 and the HUDR3 of the VH of SEQ ID NO: 204 and the LCDR1, the LCDR2
and the LCDR3 ofthe VL of SEQ ID NG: 205,

In some embodiments, the Fab’y, comprises the HCDRI, the HCDRI, the HCDR3, the LCDR1,

the LCDR2 and the LCDR3 of

SEQ 1D NQOs: 141, 142, 143, 144, 145 and 146, respectively;
SEQID NQs: 170, 171, 172, 173, 174 and 175, respectively;
SEQID NQs: 176, 177, 178, 179, 180 and 181, respectively;
SEQ ID NOs: 170,183, 184, 185, 1¥6, and 187, respectively;
SEQ ID NOs: 188, 189, 190, 191, 192, and 193, respectively;
SEQ 1D NOs: 206, 207, 208, 182, 470, 209, respectively;
SEQ 1D NQOs: 147, 148, 143, 144, 1435 and 146, respectively;
SEQ D NOs: 194, 195, 172, 173, 174, and 173, respectively:
SEQ ID NOs: 196, 197, 178, 179, 180, 181, respectively;
SEQ ID NQs: 198, 199, 184, 185, 186, and 187, respectively;
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SEQ 1D NQOs: 200, 201, 190, 191, 192, and 193, respectively; or
SEQ 1D NOg: 216, 217, 218, 182, 470, and 209, respectively.

In some embodiments, the Fab’y comprises the HCDRI, the HCDRI, the HCDR3, the LCDRI,
the LCDR2 and the LCDR3 of SEQ 1D NOs: 141, 142, 143, 144, 145 and 146, respectively.

In some embodiments, the Fab’y comprises the HCDRI, the HCDRI, the HCDR3, the LCDRI,
the LCDR2 and the LCDR3 of SEQ 1D NOs: 170, 171, 172, 173, 174 and 175, respectively.

In some embodiments, the F(ab’y, comprises the HCDRI, the HCDRI, the HCDR3, the LCDR1,
the LCDR2 and the LCDR3 of SEQ 1D NOs: 176, 177, 178, 179, 180 and 181, respectively.

In some embodiments, the Fab’y comprises the HCDRI, the HCDRI, the HCDR3, the LCDRI,
the LCDR2 and the LCDR3 of SEQ 1D NOs: 170,183, 184, 185, 186, and 187, respectively.

In some embodiments, the Fab’y comprises the HCDRI, the HCDRI, the HCDR3, the LCDRI,
the LCDR2 and the LCDR3 of SEQ 1D NOs: 188, 189, 190, 191, 192, and 193, respectively.

In some embodiments, the Fab’y, comprises the HCDRI, the HCDRI, the HCDR3, the LCDR1,
the LCDR2 and the LCDE3 of SEQ 1D NOs: 206, 207, 208, 182, 470, 209, respectively.

In some embodiments, the F(ab’y, comprises the HCDRI, the HCDRI, the HCDR3, the LCDRI,
the LUDR2 and the LCDR3 of SEQ 1D NOg: 147, 148, 143, 144, 145 and 146, respectively.

In some embodiments, the Fab’y comprises the HCDRI, the HCDRI, the HCDR3, the LCDRI,
the LCDR2 and the LCDR3 of SEQ 1D NOs: 194, 195, 172, 173, 174, and 173, respectively.

In some embodiments, the Fab’y, comprises the HCDRI, the HCDRI, the HCDR3, the LCDR1,
the LCDR2 and the LCDR3 of SEQ 1D NOs: 196, 197, 178, 179, 180, 181, respectively.

In some embodiments, the Fab’y comprises the HCDRI, the HCDRI, the HCDR3, the LCDRI,
the LCDR2 and the LCDR3 of SEQ 1D NOs: 198, 199, 184, 183, 186, and 187, respectively.

In some embodiments, the Fab’y comprises the HCDRI, the HCDRI, the HCDR3, the LCDRI,
the LUDBR2 and the LCDR3 of SEQ 1D NOg: 200, 201, 190, 191, 192, and 193, respectively.

In some embodiments, the Fab’y, comprises the HCDRI, the HCDRI, the HCDR3, the LCDR1,
the LUDBR2 and the LCDR3 of SEQ 1D NOg: 216, 217, 218, 182, 470, and 209, respectively.
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In some embodiments, the Fab’y, comprises the VH of SEQ ID NO: 137 and the VL of SEQ ID
NO: 138,

In some embodiments, the Fab’y, comprises the VH of SEQ ID NO: 162 and the VL of SEQ ID
NO: 163,

In some embodiments, the Fab’y, comprises the VH of SEQ ID NO: 164 and the VL of SEQ ID
NO: 165,

In some embodiments, the Fab’y, comprises the VH of SEQ ID NO: 166 and the VL of SEQ ID
NO: 167,

In some embodiments, the Fab’y, comprises the VH of SEQ ID NO: 168 and the VL of SEQ ID
NO: 169,

In some embodiments, the Fab’y, comprises the VH of SEQ ID NO: 204 and the VL of SEQ ID
NG: 205.

In some embodiments, the F(ab’y, comprises the VH of SEQ ID NO: 75 and the VL of SEQ 1D
NO: 74,

In some embodiments, the F(ab’y, comprises the VH of SEQ 1D NOs: 4, 5, 6, 139, 159 or 161
and the VL of SEQ ID NQs: 1, 2, 3, 140 or 160, with the proviso that the Fab does not comprise the VH
of SEQ 1D NG: 5 and the VL of SEQ ID NO: 2.

In some embodiments, the Fab’y comprises the VH of SEQ 1D NO: 4 and the VL of SEQ 1D
NGO 1.

In some embodiments, the Fab’y comprises the VH of SEQ 1D NO: 4 and the VL of SEQ 1D
NO: 2.

In some embodiments, the Fab’y comprises the VH of SEQ 1D NO: 4 and the VL of SEQ 1D
NO: 3.

In some embodiments, the Fab’y, comprises the VH of SEQ ID NO: 4 and the VL of SEGQ ID
NO: 140
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a heavy chain complementarity determiming region (HCDR) 1, a HCDR?2 and 3 HCDR3 of a heavy chain
variable region (VH) of SEQ ID NG: 137 and a light chaio complementarity deternining region (LCDR)
1, a LCDRY and a LCDR3 of a light chain vaniable region (VL) of SEQ ID NG: 138; or

the HCDR, the HCDR2 and the HCDR3 of the VH of SEQ ID NO: 162 and the LCDRI, the LCDR2
and the LCDR3 of the VL of SEQ 1D NO: 163;

the HCDR, the HCDR? and the HCDR3 of the VH of SEQ 1D NG: 164 and the LCDRI, the LCDR2
and the LCDR3 of the VL of SEQ 1D NO: 165,

the HCDRI, the HCDR?2 and the HCDR3 of the VH of SEQ [D NO: 166 and the LCDR1, the LCDR2
and the LCDR3 of the VL of SEQ ID NG 167,

the HCDR], the HCDR? and the HUCDR3 of the VH of SEQ ID NG 168 and the LCDRI, the LCDRZ
and the LCDR3 of the VL of SEQ ID NO: 169; or

the HCDR1, the HCDR2 and the HCDR3 of the VH of SEQ 1D NO: 204 and the LCDRI, the LCDR2
and the LCDR3 of the VL of SEQ 1D NG: 205,

In some embodiments, the Fv comprises the HCDR1, the HCDRI, the HCDR3, the LCDR1, the
LCDR2 and the LCDR3 of
SEQ ID NOs: 141, 142, 143, 144, 145 and 146, respectively:
SEQ 1D NOs: 170,171,172, 173, 174 and 175, respectively;
SEQ ID NOs: 176, 177, 178, 179, 180 and 181, respectively;
SEQ ID NQOs: 170, 183, 184, 185, 186, and 187, respectively;
SEQ D NOg: 188, 189, 190, 191, 192, and 193, respectively:
SEQ ID NQs: 206, 207, 208, 182, 470, 209, respectively:
SEQ ID NQOs: 147, 148, 143, 144, 145 and 146, respectively;
SEQ ID NOs: 194, 193, 172, 173, 174, and 175, respectively;
SEQ ID NOs: 196, 197, 178, 179, 180, 181, respectively;
SEQ ID NOs: 198, 199, 184, 185, 186, and 187, respectively;
SEQ 1D NOs: 200, 201, 190, 191, 192, and 193, respectively; or
SEQ 1D NOs: 216, 217, 218, 182, 470, and 209, respectively.
In some embodiments, the Fv comprisgs the HCDR1, the HCDRI, the HCDR3, the LCDRI1, the
LCDRZ and the LCDR3 of SEQ ID NOs: 141, 142, 143, 144, 145 and 146, respectively.

In some embodiments, the Fv comprises the HCDR1, the HCDR1, the HCDR3, the LCDRI, the
LCDRZ and the LCDR3 of SEQ ID NOs: 170, 171, 172, 173, 174 and 175, respactively.



WO 2021/019389 PCT/IB2020/056972

In some embodiments, the Fv comprises the HCDR1, the HCDR1, the HCDR3, the LCDRI, the
LCDRZ and the LCDR3 of SEQ ID NOs: 176, 177, 178, 179, 180 and 181, respectively.

In some embodiments, the Fv comprises the HCDR1, the HCDRI, the HCDR3, the LCDRI, the
LCDRZ and the LCDR3 of SEQ 1D NOs: 170, 143, 184, 185, 186, and 187, respectively.

In some embodiments, the Fv comprises the HCDR1, the HCDR1, the HCDR3, the LCDRI, the
LCDRZ and the LCBR3 of SEQ ID NOs: 188, 189, 190, 191, 192, and 193, respectively.

In some embodiments, the Fv comprises the HCDR1, the HCDR1, the HCDR3, the LCDRI, the
LCDRZ and the LCBR3 of SEQ ID NOs: 206, 207, 208, 182, 470, 209, respectively.

In some embodiments, the Fv comprises the HCDR1, the HCDR1, the HCDR3, the LCDRI, the
LCDRZ and the LCDR3 of SEQ 1D NOs: 147, 148, 143, 144, 145 and 146, respectively.

In some embodiments, the Fv comprises the HCDR1, the HCDR1, the HCDR3, the LCDRI, the
LCDRZ and the LCBR3 of SEQ ID NOs: 194, 195, 172, 173, 174, and 175, respectively.

In some embodiments, the Fv comprises the HCDR1, the HCDR1, the HCDR3, the LCDRI, the
LCDRZ and the LCBR3 of SEQ ID NOs: 196, 197, 178, 179, 180, 181, respectively.

In some embodiments, the Fv comprises the HCDRI, the HCDR1, the HCDR3, the LCDRI, the
LCDR2 and the LCDR3 of SEQ 1D NOs: 198, 199, 184, 185, 186, and 187, respectively.

In some embodiments, the Fv comprises the HCDR1, the HCDR1, the HCDR3, the LCDRI, the
LCDRZ and the LCBR3 of SEQ ID NOs: 200, 201, 190, 191, 192, and 193, respectively.

In some embodiments, the Fv comprises the HCDR1, the HCDR1, the HCDR3, the LCDRI, the
LCDRZ and the LCBR3 of SEQ ID NOs: 216, 217, 218, 182, 470, and 209, respectively.

In some embodiments, the Fv comprises the VH of SEQ 1D NG: 137 and the VL of SEQ ID NO:

138.

In some embodiments, the Fv comprises the VH of SEQ ID NO: 162 and the VL of SE{Q 1D NO:
163.

In some embodiments, the Fv comprises the VH of SEQ ID NO: 164 and the VL of SEQ 1D NO:
165.
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In some embodiments, the Fv comprises the VH of SEQ 1D NO: 166 and the VL of SEQ ID NG:

167.

In some embodiments, the Fv comprises the VH of SEQ ID NO: 168 and the VL of SEQ 1D NO:
169,

In some embodiments, the Fv comprises the VH of SEQ ID NGO: 204 and the VL of SEQ 1D NO:
205.

In some embodiments, the Fv comprises the VH of SEQ ID NO: 75 and the VL of SEQ ID NO:
74.

In some embodiments, the Fv comprises the VH of SEQ ID NOs: 4, 5 or 6 and the VL of SEQ 1D
NOs: 1, 20r3.

In some embodiments, the Fv comprises the VH of SEQ ID NOs: 4, 5, 6, 139, 159 or 161 and the
VL of SEQIDNQOs: 1,2, 3, 140 or 160, with the proviso that the Fab does not comprise the VH of SEQ
D NO: 5 and the VL of SEQ 1D NG: 2.

In some embodiments, the Fv comprisgs the VH of SEQ 1D NO: 4 and the VL of SEQ ID NG 1

]

In some embodiments, the Fv comprises the VH of SEQ 1D NG: 4 and the VL of SEQ ID NG:

In some embodiments, the Fv comprises the VH of SEQ 1D NO: 4 and the VL of SEQ 1D NG: 3.

In some embodiments, the Fv comprises the VH of SEQ 1D NO: 4 and the VL of SEQ 1D NO:

140.
In some embodiments, the Fv comprises the VH of SEQ 1D NO: 4 and the VL of SEQ 1D NO:
160.
In some embodiments, the Fv comprises the VH of SEQ 1D NO: 5 and the VL of SEQ 1D NG: 1.
In some embodiments, the Fv comprises the VH of SEQ ID NO: 5 and the VL of SEQ ID NG 3.
In some embodiments, the Fv comprises the VH of 5EQ 1D NO: 5 and the VL of SEQ D NO:
1448
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5 and the VL of SEQ ID NG:

s 6 and the VL of SEQ ID NG: 1.

6 and the VL of SEQ 1D NG: 2.

6 and the VL of SEQ 1D NG: 3.
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159 and the VL of SEQ ID NO:

159 and the VL of SEQ ID NO:

161 and the VL of SEQ ID NO:

161 and the VL of SEQ 1D NG:

161 and the VL of SEQ ID NO:

161 and the VL of SEQ ID NO:

161 and the VL of SEQ ID NO:

In some embodiments, the isolated anti-hK2 antibody or the antigen binding fragment thereof

comprises a HC of SEQ ID NO: 210 and a LC of SEQ ID NO: 221

In some embodiments, the isolated anti-hK2 antibody or the antigen binding fragment thereof

comprises a HC of SEQ ID NO: 211 and a LC of SEQ 1D NO: 222

In some embodiments, the isolated anti-hK2 antibody or the antigen binding fragment thereof

comprises a HC of SEQ ID NQO: 212 and a LC of SEQ ID NO: 223,
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In some embodiments, the isclated anti-hK2 antibody or the antigen binding fragment thereof

comprises a HC of SEQ 1D NO: 213 and a LC of SEQ 1D NQO: 224,

In some embodiments, the isclated anti-hK2 antibody or the antigen binding fragment thereof

comprises a HC of SEG ID NG 219 and a LC of SEQ 1D NQO: 220,

In some embodiments, the isclated anti-hK2 antibody or the antigen binding fragment thereof
comprises a HC which is at least 80% (e.g. at least 83%, at least 90%. at least 95% or at least 999%)
identical to SEQ 1D NO: 354 and a LC which is at least 80% (e.g. at least 859, at least 90%, at least 95%
or at least 899%) identical to SEQ ID NO: 221,

In some embodiments, the 1solated anti-hK?2 antibody or the antigen binding fragment thercof
comprises a HC which is at least 80% {e. 2. at least 85%, at least 90%, at least 95% or at least 99%)

identical to SEQ ID NG 354 and a LC of SEQ D NG: 221

In some embodiments, the isolated anti-hK2 antibody or the antigen binding fragment thereof
comprises a HC of SEQ ID NQO: 354 and a LC which is at least 809% (e.g. at least 85%, at least 90%, at

feast 959% or at least 99%) 1dentical to SEQ 1D NO: 221,

In some embodiments, the isolated anti-hK2 antibody or the antigen binding fragment thereof
comprises a HC which is at least 95% identical to SEQ ID NO: 354 and a LL which is at least 93%

identical to SEQ 1D NO: 221,

In some embodiments, the isolated anti-hK2 antibody or the antigen binding fragment thereof
comprises a HC which is at least 99% identical to SEQ D NG 354 and a LC which is at least 95%
identical to SEQ 1D NG: 221,

In some embodiments, the isolated anti-hK2 antibody or the antigen binding tragment thereof
comprises a HC which 1s at least 99% identical to SEQ {D NO: 354 and a LC which is at least 99%

identical to SEQ 1D NG: 221,

In some embodiments, the isolated anti-hK2 antibody or the antigen binding tragment thereof
comprises a HC which 1s at least 95% identical to SEQ {D NO: 354 and a LC which is at least 99%

identical to SEQ 1D NG: 221,
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In a particular embodiment, the iscolated anti-hK?2 antibody or the antigen binding fragment

thereof comprises a HC of SEQ 1D NO: 354 and a LC of SEQ ID NG 221

Homelogous antigen binding domains and antigen binding domains with conservative substitutions

Variants of the antigen binding domains that bind hK2 are within the scope of the disclosure. For
example, variants may comprise 1,2, 3,4,5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,20, 21,22,
23,24, 25, 26,27, 28 or 29 amino acid substitutions in the antigen binding domain that bind hK2 as long
as thev retain or have improved functional properties when compared to the parent antigen binding
domains. In some embodiments, the sequence identity may be about 80%, 81%, 2%, 83%, 84%, 83%,
86%, 87%, §8%, 89%, 90%, 1%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% to the antigen binding
domains that bind hK2 of the disclosure. In some embodiments, the variation 1s in the framework regions.

In some embodiments, vanants are generated by conservative substitutions.

For example, the antigen binding domains that bind hK2 may comprise substitutions at residue
positions 316, A23 P41, G435, 149, M70, and A88, and V89 in the VH (residue numbenng according to
the hul1B6 VHof SEQ ID NG: 5)and D1, D9, S10, A12, V13, L15, 121, N22, K24, K49, R58, V62,
D64, 880, £.82, 083, A84, V87, A88, Y91, 3104, and LI08 inthe VL (residue numbering according to
the hul 1B6 VL of SEQ ID NG: 2). Conservative substitutions may be made at anv indicated positions
and the resulting variant antigen binding domaims that bind hK2 are tested for their desired characteristics

in the assays described herein.

In some embodiments, an isolated protein comprising an antigen binding domain that binds hbK2
comprises a YH and a VL which are at ieast 80% (e.g. at least 85%, at least 90%, at least 95% or at least
99%;) 1dentical to the VH and VL, respectively, of an antigen binding domain that binds hK?2 disclosed
herein.

Also provided are antigen binding domains that bind hK2 compnsing the VH and the VL which
arc at least 80% identical to
the VH of SEQ [D NGO: 137 and the VL of SEQ 1D NO: 135;
the VH of SEQ 1D NO: 139 and the VL of SEQ 1D NG: 140;
the VH of SEQ 1D NO: 4 and the VL of SEQ 1D NO: 1
the VH of SEQ 1D NO: 4 and the VL of SEQ ID NG: 2;
the VH of SEQ 1D NO: 4 and the VL of SEQ ID NG: 3;
the VH of SEQ ID NQ: 5 and the VL of SEQ ID NOG: 1,
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the VH of SEQ ID NO: 5 and the VL of SEQ 1D NO: 3;
the VH of SEQ ID NO: 6 and the VL of SEQ 1D NG: 1
the VH of SEQ 1D NO: 6 and the VL of SEQ 1D NO: 2;
the VH of SEQ 1D NO: 6 and the VL of SEQ 1D NG: 3;
the VH of SEQ 1D NO: 159 and the VL of SEQ 1D NO: 160;
the VH of SEQ 1D NO: 159 and the VL of SEQ ID NO: 140;
the VH of SEQ 1D NO: 161 and the VL of SEQ 1D NO: 140;
the VH of SEQ [D NO: 162 and the VL of SEQ ID NG: 163;
the VH of SEQ ID NO: 164 and the VL of SEQ ID NQ: 165;
the VH of SEQ ID NO: 166 and the VL of SEQ ID NQ: 167,
the VH of SEQ 1D NO: 168 and the VL of SEQ D NO: 169; or
the VH of SEQ ID NO: 204 and the VL of SEQ D NQO: 205,

In some embodiments, the identity 13 85%. In some embodiments, the identity is 90%. In some
embodiments, the identity is 91%. In some embodiments, the identity 1s 91%. In some embodiments, the
identity 1s 92%. In some embodiments, the identity 1s 93%. In some embodiments, the identity is 94%.
In some embodiments, the identity 15 94%. In some embodiments, the identity is 95%. In some
embodiments, the identity is 96%. In some embodiments, the identity 13 97%. In some embodiments, the

identity 18 98%. In some embodiments, the identity 1s 99%.

In some embodiments, the antigen binding domain that binds hK2 comprises a VH which 1s at
least 80% {e.g. at least 85%, at least 90%, at loast 953% or at least 99%) identical to the VH of SEQ ID
NO: 137 and a VL which is at least 80% {(e.g. at least 85%, at least 90%, at least 95% or at least 99%)
identical to the VL of SEQ ID NG: 138,

In some embodiments, the antigen binding domain that binds hK2 comprises a VH which 1s at
least 80% {e.g. at least 859%, at least 90%, at least 953% or at least 99%;) identical to the VH of SEQ 1D
NO: 162 and a VL which 15 at least 80% (e.g. at least 859, at loast 90%, at least 95% o1 at least 99%)
identical to the VL of SEQ ID NG: 163,

In some embodiments, the antigen binding domain that binds hK2 comprises a VH which ts at
lcast 80% {e.g. at least 85%, at keast 90%, at least 95% or at least 99%;} identical to the VH of SEQ ID
WNO: 164 and a VL which is at least 80% (e.g. at least 85%. at least 90%. at least 95% or at least 99%)
identical to the VL of SEQ 1D NO: 165,

In some embodiments, the antigen binding domain that binds hK2 comprises a VH which 1s at

least 80% {e.g. at least 859%, at least 909%, at least 953% or at least 99%) identical to the VH of SEQ 1D
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NO: 166 and a VL which is at least 80% (e.g. at least 83%, at least 90%, at least 95% or at least 99%
identical to the VL of SEQ ID NO: 167,

In some embodiments, the antigen binding domain that binds hKZ comprises a VH which 15 at
least 80% {e.g. at least 85%, at least 90%, at least 93% or at least 99%) identical to the VH of SEQ 1D
NQ: 166 and a VL which is at least 80% {(e.g. at least 85%, at least 90%, at least 95% or at least 99%;)
identical to the VL of SEQ 1D NO: 444,

In some embodiments, the antigen binding domain that binds bK2 comprises a VH which is at
least 80% {e.g. at least 85%, at least 90%, at least 95% or at least 99%;} identical to the VH of SEQ ID
NO: 168 and a VL which is at least 80% (e. g. at least 83%, at least 90%, at least 95% or at least 99%
identical to the VL of SEQ ID NGO 169,

In some embodiments, the antigen binding domains that binds hK2 comprises a VH which is at
least 80% {e.g. at least 85%, at least 90%, at least 93% or at least 99%) identical to the VH of SEQ 1D
NQ: 204 and a VL which is at least 80% {(e.g. at least 85%, at least 90%, at least 95% or at least 99%;)
identical to the VL of SEQ 1D NO: 205,

I some embodiments, the antigen binding domain that binds bK2 comprises a VH which is at
least 83% identical to the VH of SEQ 1D NO: 162 and the VL of SE(Q 1D NQG: 163,

In some embodiments, the antigen binding domain that binds hK2 comprises a VH which is at
least 90% wdentical to the VH of SEQ 1D NO: 162 and the VL of SEQ ID NQG: 163,

In some embodiments, the antigen binding domain that binds hiK2 comprises a VH which 1s at
least 919% wdentical to the VH of SEQ 1D NO: 162 and the VL of SEQ 1D NG: 163,

In some embodiments, the antigen binding domain that binds hK2 comprises a VH which is at
least 92% wdentical to the VH of SEQ 1D NO: 162 and the VL of SEQ 1D NG: 163,

In some embodiments, the antigen binding domain that binds bK2 comprises a VH which is at
least 93% identical to the VH of SEQ 1D NO: 162 and the VL of SE(Q 1D NG: 163,

In some embodiments, the antigen binding domain that binds hi.2 comprises a VH which is at
least 94% wdentical to the VH of SEQ 1D NO: 162 and the VL of SEQ ID NQG: 163,

In some embodiments, the antigen binding domain that binds hKZ2 comprises a VH which 1s at
least 95% wdentical to the VH of SEQ 1D NO: 162 and the VL of SEQ 1D NG: 163,

In some embodiments, the antigen binding domain that binds hK2 comprises a VH which s at
least 96% wdentical to the VH of SEQ ID NO: 162 and the VL of SEQ 1D NO: 163,

I some embodiments, the antigen binding domain that binds bK2 comprises a VH which is at
least 97% identical to the VH of SEQ 1D NO: 162 and the VL of SE(Q 1D NG: 163,

In some embodiments, the antigen binding domain that binds hK2 comprises a VH which is at

least 98% wdentical to the VH of SEQ 1D NO: 162 and the VL of SEQ 1D NQG: 163,
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In some embodiments, the antigen binding domain that binds hK2 comprises a VH which ts at
least 99% wlentical to the VH of SEQ 1D NO: 162 and the VL of SEQ 1D NQO: 163,

In some embodiments, the antigen binding domain that binds hKZ2 comprises a VH of SEQ 1D
NG: 162 and a VL which is at least 85% identical to the VL of SEQ I NO: 163

In some embodiments, the antigen binding domain that binds hK2 comprises a VH of SEQ ID
NQ: 162 and a VL which i3 at least 90% identical to the VL of SEQ ID NO: 163

In some embodiments, the antigen binding domain that binds bK.2 comprises a VH of SEQ 1D
NO: 162 and a VE which 1s at least 91% identical to the VL of SEQ ID NG: 163

In some embodiments, the antigen binding domain that binds hK2 comprises a VH of SEQ 1D
NO: 162 and a VE which is at least 92% identical to the VL of SEQ 1D NQO: 163

In some embodiments, the antigen binding domain that binds hKZ comprises a VH of SEQ 1D
NG: 162 and a VL which is at least 93% identical to the VL of SEQ D NO: 163

In some embodiments, the antigen binding domain that binds hK2 comprises a VH of SEQ ID
NQ: 162 and a VL which i3 at least 94% identical to the VL of SEQ ID NO: 163

I some embodiments, the antigen binding domain that binds hbK2 comprises a VH of SEGQ ID
NO: 162 and a VL which 1s at least 95% identical to the VL of SEQ 1D NO: 163

In some embodiments, the antigen binding domain that binds K2 comprises a VH of SEQ 1D
NO: 162 and a VL which is at least 96% identical to the VL of SEQ ID NO: 163

In some embodiments, the antigen binding domain that binds hKZ2 comprises a VH of SEG 1D
WNO: 162 and a VL which is at least 97% identical to the VL of SEQ 1D NO: 163

In some embodiments, the antigen binding domain that binds hK2 comprises a VH of SEQ ID
NQ: 162 and a VL which i3 at least 98% identical to the VL of SEQ ID NO: 163

In some embodiments, the antigen binding domain that binds bK.2 comprises a VH of SEQ 1D

NO: 162 and a VL which 1s at least 99% identical to the VL of SEQ 1D NG 163

The percent identity between the two sequences is a function of the number of identical positions
shared bv the sequences (1.¢., % identity = number of identical positions/total number of positions x100),
taking into account the number of gaps, and the length of each gap, which need to be introduced for

optimal alignment of the two sequences.

The percent identity between two aming acid sequences may be determined using the algorithm
of E. Mevers and W. Miller {Compui App! Biosci 4:11-17 (1988)} which has been mcorporated into the
ALIGN program {version 2.0}, using a PAM120 weight residue table, a gap length penaltvof 12 and a
gap penalty of 4. In addition, the percent identity between two amino acid or nucleic acid sequences may

be determined using the Needleman and Wunsch ( J Mol Biol 48:444-453 (1970)) algorithm which has
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been incorporated into the GAP program in the GCG software package (available at

14,12, 10,8, 6, or 4 and a length weightof 1, 2,3, 4, 5, or 6.

In some embodiments, vadant antigen binding domains that bind hK2 comprise one or two
conservative substitutions in any of the CDR regions, while retatning desired functional properties of the

parent antigen binding fragments that bind hK2.

“Conservative modifications” refer to amino acid modifications that do not significantly affect
or alter the binding characteristics of the antibody containing the amino acid modifications. Conservative
modifications inclode amino acid substitutions, additions and deletions. Conservative amino acid
substitutions are those in which the amino acid is replaced with an amino acid residuc having a similar
side chain. The fanilies of amino acid residucs having similar side chains are well defined and include
amino acids with acidic side chains {e.g., aspartic acid, glutamic acid), basic side chains {e.g., lvsine,
arginine, histidine}, nonpolar side chains (e.g., alanine, valing, leucine, soleucine, proline, phenvlalanine,
methionine}, uncharged polar side chains {¢.g ., glycine, asparagine, glutamine, cysteine, serine, threonine,
tyrosine, tryptophan), aromatic side chains (¢.g., phenylalanine, tryptophan, histidine, tyrosine}, aliphatic
side chains {¢.g., glycine, alanine, valine, leucine, isoleucine, serine, threoning), amide (¢.g., asparaging,
glutanune), beta-branched side chaing {e.g., threonme, valine, isoleucing) and sultur-containing side
chains {cvsteine, methioning). Furthermore, any native residue in the polvpeptide may also be substituted
with alanine, as has been previously described for alanine scanning mutagenesis (MacLennan ef o/,
(1988 dcra Physiol Scand Suppl 643:55-67; Sasaki ef af., (1988) Adv Biophys 35:1-24). Amino acid
substitutions to the antibodies of the invention may be made by known methods for example by PCR
mutagenesis {US Pat. No. 4,683,195}, Alternatively, libraries of variants may be generated for example
using random (NNK) or non-random codons, for example DVK codons, which encode 11 amino acids
{Ala, Cys, Asp, Glu, Gly, Lys, Asn, Arg, Ser, Tyr, Trp). The resulting variants may be tested for their

charactenstics using assays described herein.

Methods of generating antigen binding fragment that bind hK2
Antigen binding domains that bind hK2 provided n the disclosure may be generated using
vartous technologics. For example, the hybridoma method of Kohler and Milstein may be used to

identify VH/VL pairs that bind hK2. In the hybridoma method, a mouse or other host animal, suchasa
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hamster, rat or chicken is immunized with human and/or cyno hK2, followed by fusion of spleen cells
from immunized animals with myeloma celis using standard methods to form hybridoma cells. Colonies
arising from single vnmortalized hybridoma cells may be screened for production of the antibodics
containing the antigen binding domains that bind hK2 with desired properties, such as specificity of

binding, cross-reactivity or lack thereof, affinity for the antigen, and any desired functionality.

Auntigen bindimg domains that bind hK2 generated by immunizing non-human animals may be
humanized. Exemplary humanization technigues including selection of haman acceptor frameworks
include CDR grafting (U.S. Patent No. 5,225,539}, SDR grafting (U S, Patent No. 6,818,749},
Resurfacing (Padlan, (1991) Mo/ fmmumol 2%8:489-499), Specificity Determining Residucs Resurfacing
(U5, Patent Publ. No. 2010/0261620}, human framework adaptation (1.5, Patent No. 8,748,356} or
superhumanization (U8, Patent No. 7,709, 2263, In these methods, CDRs or a subset of CDR residues of
parental antibodies are transterred onto human frameworks that may be selected based on their overall
homology to the parcntal frameworks, based on simularity in CDR length, or canonical stracture idendity,

or a contbination thereof.

Humanized antigen binding domains may be further optimized to improve their selectivity or
aftinity to a desired antigen by incorporating altered framework support residucs 1o preserve binding
affinity {(backmutations) bv technigues such as those described n Int. Patent Publ. Nos. WO 1090/007861
and W(1992/22653, or by introducing variation at any of the CDRs for example to improve affinity of

the antigen binding domain.

Transgenic anunals, such as mice, rat or chicken carrving human immmunoglobuim (Ig) foct in
their genome may be used to generate antigen binding fragments that bind bK2, and are described i for
example U8, Patent No. 6,150,584, Int. Patent Publ. No. W(Q1999/45962, Int. Patent Publ. Nos.
W02002/066630, W02002/43478, W02002/043478 and WO1990/04036. The endogenous
immunoglobulin loct in such animal may be disrupted or deleted, and at least one complete or partial
human inununoglobulin locus may be inscrted into the genome of the animal using homologous or non-
homologous recombination, using transchromosomes, or using minigenes. Companies such as Regeneron
(http:// www_regeneron _com}, Harbour Antibodigs (http:// www_harbourantibodies com), Upen
Monoclonal Technology, Inc. (OMT) (http// www_ondtine net), KyMab (http// www _kymab com),
Trianni (hitp:// www trianni_com) and Ablexis (http// www_ablexis com) may be engaged to provide
human antibodies directed against a selected antigen using technologies as described above. In some
embodiments, Ablexis mice and OmniRats rats were immmmized with soluble foll length KLK2 protein

{human Kallikrein-2 6-Hig protein} (SEQ 1D NO: 4543,
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Antigen binding domains that bind kK2 may be selected from a phage display bibrary, where the
phage is engineered to express hwman immunoglobuling or portions thereof such as Fabs, single chain
antibodies {scFv}, or unpaired or paired antibody variable regions. The antigen binding domains that bind
bK2 mav be 1solated for example from phage display hibrary expressing antibody heavy and light cham
variable regions as fusion proteins with bacteriophage pIX coat protein as described 1n Shi er o/, (2010} J
Mol Biol 397:385-96, and Int. Patent Publ. No. WO09/085462) The libraries may be screened for phage
binding to human and/or cyno hK2 and the obtained positive clones may be further characterized, the
Fabs isolated from the clone lysates, and converted to scFvs or other configurations of antigen binding

fragments.

Preparation of immunogenic antigens and expression and production of antigen binding domains
of the disclosure may be performed using any suitable technigue, such as recombinant protein production.
The immunogenic antigens may be administered to an animal in the form of punfied protein, or protein
mixtures including whole cells or cell or tissue extracts, or the antigen may be formed de novo in the

animal’s body from nucleic acids encoding said antigen or a portion thercof,

Conjugation to half-life extending moieties

The antigen binding domains that bind hK2 of the disclosure may be conjugated to a half-life
extending motety. Exemplary half-life extending moicties are albumin, albumin variants, albumin-
binding proteins and/or domains, transferrin and fragments and analogues thereof, immunoglobaling (Ig)
or fragments thereof, such as Fe regions. Amine acid sequences of the aforementioned half-life extending
moicties arc known. Ig or tragments thercof include all isotypes, 7.e., IgG1, IgG2, 1gG3, 1gG4, IgM, IgA

and Igk.

Additional half-life extending moictics that may be conjugated to the antigen binding domains
that bind hK2 of the disclosure include polvethvlene glycol (PEG) molecules, such as PEGS000 or
PEG20,000, fatty acids and fatty acid esters of different cham lengths, for example laurate, myristate,
stearate, arachidate, behenate, oleate, arachidonate, octancdioie acid, tetradecancedioic acid,
octadecanadicic acid, docosanedioic acid, and the hke, polylysine, octang, carbohydrates {(dextran,
cellulose, oligo- or polysacchandes) for desired propertics. These moictics may be direct fusions with the

antigen binding domains that bind hK?2 of the disclosure and may be generated by standard cloning and
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expression techmques. Alternatively, well known chemical coupling methods may be used to attach the

moteties to recombinantly produced antigen binding domains that bind hK2 of the disclosure.

A pegyl motety may for example be conjugated to the antigen binding domain that bind hK2 of
the disclosure by mcorporating a cysteine residue to the {-terminus of the antigen binding domain that
bind hK2 of the disclosure, or engineering cvsteines into residue positions that face away from the hK2

binding site and attaching a pegyl group to the cysteme using well known methods.

In some embodiments, the antigen binding fragment that binds bK2 is conjugated to a half-life

extending moiety.

In some embodiments, the half-life extending moiety is an immunoglobulin (Ig), a fragment of

the Ig

pathy

an Ig constant region, a fragment of the Ig constant region, a Fe region, transfernn, albumin, an
albumin binding domain or polyethylene glyveol. In some embodiments, the half-life extending moiety is

an ig constant region.
In some embodiments, the half-life extending moiety is the Ig.
In some embodiments, the haif-lite extending motety 1s the fragment of the Ig.
In some embodiments, the half-life extending moiety is the Ig constant region.
In some embodiments, the half-life extending motety is the fragment of the g constant region.
In some embodiments, the half-life extending motety ts the Fe region,
In some embodiments, the haif-life extending moiety 1s albumin,
In some embodiments, the half-life extending moiety is the albumin binding domain.
I some embodiments, the half-life extending moiety is transferrin.
In some embodiments, the half-life extending motety is polyethylene glveol.

The antigen binding domains that bind hK2 conjugated to a half-life extending mowety may be

evaluated for their pharmacokinetic properties atilizing known i vive models.
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Conjugation to immunogiobulin (Ig) constant regions or fragments of the Ig constant regions

The antigen binding domains that bind hK2 of the disclosure may be conjugated to an Ig constant
region or a fragment of the Ig constant region to impart antibody-like properties, including Fe effector
functions Clg binding, complement dependent cytotoxicity (CDC), Fe receptor binding, antibody-
dependent cell-mediated cytotoxicity (ADCC), phagocytosis or down regulation of cell surface receptors
{c.g., B cell receptor; BCR). The Ig constant region or the fragment of the Ig constant region functions
also as a half-life extending moiety as discussed herein. The antigen binding domains that bind hK2 of
the disclosare may be enginecred into conventional full-length antibodies using standard methods. The
full-length antibodies comprising the antigen binding domain that binds hKZ may further be engineered as

described herein.

Immunoglobulin heavy chain constant region comprised of subdomains CHI, hinge, CHZ and
CH3. The CHI domain spans residues A118-V215, the CH2 domain residues A231-K340 and the CH3
domain residues (G341-K447 on the heavy chain, residue numbering according to the EU Index. In some
instances, G341 1s referred as a CH2 domain residue. Hinge is generally defined as inchuding E216 and
terminating at P230 of human IgGl. Ig Fo region comprises at least the CH2 and the CH3 domains of the
g constant region, and therefore comprises at least a region from about A231 to K447 of Ig heavy chain

constant region.

The mvention alsc provides an antigen binding domain that binds hKZ conjugated to an

mumunoglobulin (Ig) constant region or a fragment of the Ig constant region.
In some embodiments, the kg constant region is a heavy chain constant region
In some embodiments, the Ig constant region is a light chain constant region.
In some embodiments, the fragment of the Ig constant region comprises a Fe region,
In some embodiments, the fragment of the Ig constant region comprises a CHZ domain.
In some embodiments, the fragment of the Ig constant region comprises a CH3 domain.

In some embodiments, the fragment of the Ig constant region comprises the CH2 domain and the

CH3 domain.
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In some embodiments, the fragment of the Ig constant region comprises at least portion of a
hinge, the CH2 domain and the CH3 domain. Portion of the hinge refers to one or more amino acid

residues of the Ig hinge.

In some embodiments, the fragment of the Ig constant region comprises the hinge, the CHZ

domain and the CH3 domain.

In some embodiments, the antigen binding domain that binds hK2 is conjugated to the N-

terminus of the Ig constant region or the fragment of the Ig constant region.

In some embodiments, the antigen binding domain that binds hK 2 is conjugated to the C-terminus

of the Ig constant region or the fragment of the Ig constant region.

In some embodiments, the antigen binding domain that binds hK2 is conjugated to the Iz constant

region or the fragment of the Ig constant region via a second hinker (1.2).

In some embodiments, the L2 comprises the amino acid sequence of SEQ 1D NQGs: 7, 76,77, 78,
79, 80, 81, 82, 83, 84, 85, 86, 87, &R, 89, 90, 91, 92, 93, 94, 95, 96, 97,9899 100, 101, 102, 103, 104,
105, 106, 107, or 108,

In some embodiments, the L2 comprises the amino acid sequence of SEQ 1D NG: 7.

In some embodiments, the L2 comprises the amino acid sequence of SEQ D NO: 76,
In some embodiments, the L2 comprises the aming acid sequence of SEQ 1D NG: 77
In some embodiments, the L.2 comprises the anuno acid sequence of SEQ 1D NOG: 78,
In some embodiments, the L2 comprises the amino acid sequence of SEQ 1D NG: 79,
In some embodiments, the L2 comprises the amino acid sequence of SEQ ID NQO: 80,
In some embodiments, the L2 comprises the amino acid sequence of SEQ 1D NO: 81,
In some embodiments, the L2 comprises the amino acid sequence of SEQ 13 NO: 82
In some embodiments, the L2 comprises the amino acid sequence of SEQ D NO: 83,
In some embodiments, the L2 comprises the amino acid sequence of SEQ D NO: 84,
In some embodiments, the L2 comprises the aming acid sequence of SEQ 1D NO: 85
In some embodiments, the 1.2 comprises the aming acid sequence of SEQ D NO: 86,
In some embodiments, the 1.2 comprises the amino acid sequence of SEQ 1D NO: 87,
In some embodiments, the L2 comprises the amino acid sequence of SEQ 1D NG: 88.
In some embodiments, the L2 comprises the amino acid sequence of SEQ ID NQO: 89,
In some embodiments, the L2 comprises the amino acid sequence of SEQ 1D NG: 90

In some embodiments, the L2 comprises the amino acid sequence of SEQ 13 NG: 91
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S

In some embodiments, the L2 comprises the amino acid sequence of SEQ ID NG: 9

(43

In some embodiments, the L2 comprises the amino acid sequence of SEQ ID NG 9
In some embodiments, the L2 comprises the amino acid sequence of SEQ 1D NO: 94,
In some embodiments, the L2 comprises the amino acid sequence of SEQ D NO: 95,
In some embodiments, the L2 comprises the aming acid sequence of SEQ 1D NG: 96.
In some embodiments, the 1.2 comprises the aming acid sequence of SEQ D NG: 97,
In some embodiments, the 1.2 comprises the amino acid sequence of SEQ 1D NO: 98,
In some embodiments, the L2 comprises the amino acid sequence of SEQ 1D NG: 99,
In some embodiments, the L2 comprises the amino acid sequence of SEQ ID NG: 100
In some embodiments, the L2 comprises the amino acid sequence of SEQ 1D NG: 101,
In some embodiments, the L2 comprises the amino acid sequence of SEQ 1D NG: 102,
In some embodiments, the 1.2 comprises the amino acid sequence of SEQ D NO: 103,
In some embodiments, the L2 comprises the aming acid sequence of SEQ 1D NG 104
In some embodiments, the 1.2 comprises the amine acid sequence of SEQ ID NO: 103,
In some embodiments, the 1.2 comprises the amine acid sequence of SEQ ID NO: 106,
In some embodiments, the 1.2 comprises the amino acid sequence of SEQ 1D NO: 107,

In some embodiments, the L2 comprises the amino acid sequence of SEQ ID NG: 108,

The antigen binding domains that binds hK2 of the disclosure conjugated to Ig constant region or
the fragment of the Ig constant region may be assessed for their functionality using several known assays.
Binding tc hK2 may be assessed using methods described herein. Altered properties imparted by the Ig
constant domain or the fragment of the Ig constant region such as Fe region may be assaved m Fe
receptor binding assays using soluble forms of the receptors, such as the FeyRI, FoyRI, FoyRII or FcRa

receptors, or using cell-based assays measuring for example ADCC, CDC or ADCP.

ADCC may be assessed using an in vifro assay using hK2 expressing cclls as target cells and NK
cells as effector cells. Cytolvsis may be detected by the release of label {¢.g. radicactive substrates,
flugrescent dyes or natural intracellular proteins} from the lysed cells. In an exemplary assay, target cells
are used with a ratic of 1 target cell to 4 effector cells. Target cells are pre-labeled with BATDA and
combined with effector cells and the test antibody. The samples are incubated for 2 hours and ccll lysis
measured by measuring released BATDA info the supernatant. Data is normalized to maximal
cytotoxieity with 0.67% Triton X-100 (Sigma Aldrich) and minimal control determined by spontancous

release of BATDA from target cells in the absence of any antibody.
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ADCP may be evaluated by using monocyte-derived macrophages as effector cells and any hK2
expressing cells as target cells which are engineered to express GFP or other labeled molecuie. In an
cxemplary assay, cffectortarget cell ratio may be for example 4:1. Effector cells may be incubated with
target cells for 4 hours with or without the antibody of the invention. After incubation, cells may be
detached using accutase. Macrophages may be identified with anti-CB11b and anti-CD 14 antibodies
coupled to a flucrescent label, and percent phagocytosis may be determined based on % GFP fluorescence

in the CD11'CD 14" macrophages using standard methods.

CDC of cells may be measured for example by plating Daudi cells at 1x10° cells/well (50
wh/welly in RPMI-B (RPMI supplemented with 1% BSA}, adding 50 ulL of test protein to the wells at
final concentration between 0-100 pg/mlL, incubating the reaction for 15 min at room temperature, adding
11 uL. of pooled human serum to the wells, and mcubation the reaction for 45 min at 37° C. Percentage
{%;) tysed cells may be detected as % propidium iodide staimed cells 1o FACS assay using standard

methods.

In some embodiments, the antigen binding domain that binds hK2 s conjugated to an IgGl
heavy chain constant region or a fragment of the 1gG1 heavy chain constant region. In some
cmbodiments, the antigen binding domain that binds bK.2 is conjugated to an IgGl heavy chain constant
region or a fragment of the IgG1 heavy chain constant region {e.g. comprising the hinge-CH2-CH3)
comprising an amino acid sequence which is at least 80% (e.g. at least 85%, at least 80%, at least 95% or
at least 99%;) identical to SEQ ID NG: 110. In some embodiments, the IgG1 heavy chain constant region
comprises the Fo silencing mutation (L234A L.235A D26535) and the T330V _T366L K392L T394W
mutations designed to promote selective heterodimerization. In some embodiments, the antigen binding
domain that binds hKZ2 is conjugated to an g3l heavy chain constant region or a fragment of the [gG1

heavv chain constant region having the amine acid sequence of SEQ 1D NO: 110.

In some embodiments, the antigen binding domain that binds hK2 1s conjugated to an IgG1l heavy
chain constant region {e.g. CHl-hinge-CHZ-CH3) comprising an amino acid sequence which is at least
80% (e.g. at least 85%, at least 90%, at least 93% or at least 99%) identical to the amino acid sequence of
SEQ ID NG: 378, In a particular embodiment, the antigen binding domain that binds hK2 15 conjugated to
an 121 heavy chain constant region or a fragment of the Ig(G1 heavy cham constant region compnsing

the amino acid sequence of SEQ 1D NO: 378,

In some embodiments, the antigen binding domain that binds hK?2 15 conjugated to an oGl hight

chain constant region comprising an amino acid sequence which is at least 80% (e.g. at east 85%, at [cast
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90%, at least 95% or at least 99%) identical to SEQ ID NG: 309. In some embodiments, the antigen
binding domain that binds hK?2 is conjugated to an Ig(G1 light chain constant region comprising an amino
acid sequence which is at least 80% (e.g. at least 83%, at least 90%, at least 95% or at least 999%) identical
to SEQ D NO: 447, In some embodiments, the antigen binding domain that binds hK?2 is conjugated to
an 1201 light chain constant region comprising an amino acid sequence which is identical to SEQ ID NG:
309 or 447 In a particular embodiment, the antigen binding domain that binds hK2 is conjugated to an
1gG1 light chain constant region comprising an anino acid sequence which is wdentical to SEQ 1D NO:

309,

In a particular crnbodiment, the isolated protein disclosed herein comprises an antigen binding
domain that binds hK2 which is conjugated to an IgG1 heavy chain constant region comprising the amino
acid sequence of SEQ ID NO: 378 and an antigen binding domain that binds hK2 which is conjugated to
an 1gG1 light chain constant region comprising an amino acid sequence which is identical to SEG 1D NG:

309,

In a particular embodiment, the isolated protein disclosed herein comprises a first antigen binding
domain that binds hK?2 and a first Ig heavy chaio constant region or fragment of & first Ig heavy chain

constant region comprising an amino acid sequence which is identical to SEQ 1D NO: 378,

In a particular embodiment, the isolated protein disclosed hercin comprises a first antigen binding
domain that binds hK?2 and a first Ig hight chain constant region or fragment of a first Ig light chain

constant region comprising an aming acid sequence which is identical to SEQ [D NO: 309,

In a particular embodiment, the isolated protein disclosed herein comprises a first antigen binding
domain that binds hK2 and (1} a first Ig heavy cham constant region or fragment of a first Ig heavy chain
constant region comprising an amino acid sequence which is identical to SEQ 1D NO: 378; and (it} a first
1g light chain constant region or fragment of a first Ig light chain constant region comprising an aming

acid sequence which is identical to SEQ 1D NG: 309.

I a particular embodiment. the isolated protein disclosed herein comprises a second antigen
binding domain that binds a ymphocyte antigen (e.g. CD3) and a sccond Ig constant region or a fragment

of a second Ig constant region comprising an amino acid sequence which is identical to SEQ 1D NG: 109

In a particular crnbodiment, the isolated protein disclosed herein comprises a first antigen binding
domain that binds hK2 and (i) a first Ig heavy chain constant region or fragment of a first Ig heavy chain

constant region comprising an amino acid sequence which is identical to SEQ ID NQO: 378; and (11) a first
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Ig light chain constant region or fragment of a first Ig light chain constant region comprising an aming
acid sequence which is identical to SEQ 1D NO: 309, and wherein the isolated protein further comprises a
sccond antigen binding domain that binds a lymphocyte antigen {(e.g. CD3) and a second Ig constant
region or a fragment of a second Ig constant region comprising an amino acid sequence which is identical

to SEQ ID NO: 109.

In a particular embodiment, the isolated protein disclosed herein comprises a first antigen binding
domain that binds hK2, wherein the first antigen binding domain that binds hK2 comprises the HCDR1,
the HCDR1, the HCDR3, the LCDRI, the LUCDR?2 and the LCDR3 of SEQ 1D NOs: 170, 171, 172, 173,
174 and 175, respectively, and a first Ig heavy cham constant region or tragment ot a first Ig heavy chain

constant region comprising an amine acid sequence which is identical to SEQ ID NO: 378,

In a particular crnbodiment, the isolated protein disclosed herein comprises a first antigen binding
domain that binds hKZ2, wherein the first antigen binding domain that binds hK2 comprises the HCDRI,
the HCDRI, the HCDR3, the LUDRI, the LCDR2 and the LCDR3 of SEQ ID NOs: 170, 171, 172, 173,
174 and 175, respectively, and a first Ig light chain constant region or fragment of a first Ig light chain

constant region comprising an amino acid sequence which is identical to SEQ ID NG: 309,

In a particolar embodiment, the isolated protein disclosed herein comprises a first antigen binding
domain that binds hK?Z, wherein the first antigen binding domain that binds bK2 comprises the HCDR1,
the HCDRI, the HCDR3, the LCDRI, the LCDR2 and the LCDR3 of SEQ 1D NOs: 170, 171, 172, 173,
174 and 175, respectively, and (1) a fivst Ig heavy chain constant region or fragment of a first Ig heavy
chain constant region comprising an aming acid sequence which is identical to SEQ 1D NG: 378, and (1)
a tirst fg light chain constant region or fragment of a first Ig light chain constant region comprising an

amine acid sequence which 1s identical to SEQ 1D NG: 309,

In a particular crnbodiment, the isolated protein disclosed herein comprises a sccond antigen
binding domain that binds a tvmphocyte antigen (e.g. CD3), wherein the second antigen binding domain
that binds a lymphocyie antigen comprises the HCDR1 of SEQ 1D NO: 255, the HCDR2 of SEQ 1D NO:
256, the HCDR3 of SEQ 1D NO: 257, the LCDR1 of SEQ 1D NO: 238, the LCDR2 of SEQ ID NG: 259
and the LCDR3 of SEQ 1B NO: 261, and a second Ig constant region or a fragment of a second ig

constant region comprising an amino acid sequence which is identical to SEQ 1D NO: 109,

In a particular embodiment, the isolated protein disclosed herein comprises a first antigen binding
domain that binds hK?2, wherein the first antigen binding domain that binds bK2 comprises the HCDR1,
the HCDR], the HCDR3, the LCDRI, the LCDR2 and the LCDR3 of SEQ ID NOs: 170, 171, 172, 173,
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174 and 175, respectively, and (1) a first Ig heavy chain constant region or fragment of a first Ig heavy
chain constant region comprising an anino acid sequence which is identical to SEQ 1D NO: 378; and (i)
a first Ig light chain constant region or fragment of a furst Ig light chain constant region comprising an
amino acid sequence which is dentical to SEQ 1D NG: 309, and wherem the 1solated protein further
comprises a second antigen binding domain that binds a2 lymphocyie antigen {e.g. CD3), wherein the
second antigen binding domain that binds a vmphocyte antigen compiises the HCDR1 of SEGQ D NG:
255, the HCDRZ of SEQ ID NO: 256, the HCDR3 of SEQ 1D NG: 257, the LCDRI of SEQ 1D NO: 258,
the LCDR2 of SEQ ID NO: 259 and the LCDR3 of SEQ 1D NO: 261, and a second Ig constant region or
a fragment of a second Ig constant region comprising an anino acid sequence which is identical to SEQ

D NG 108,

In a particular embodiment, the isolated protein disclosed herein comprises a first antigen binding
domain that binds hK?Z, wherein the first antigen binding domain that binds bK2 comprises a VH of SEQ
D NO: 162 and a VL of SEQ 1D NO: 163, and a first Ig heavy chain constant region or fragment of a
first Ig heavy chain constant region comprising an amino acid sequence which 1s identical to SEQ ID NO:

378,

In a particular embodiment, the isolated protein disclosed hercin comprises a first antigen binding
domain that binds hK2, wherein the first antigen binding domain that binds hbK2 comprises a VH of SEQ
0 NO: 162 and a VE of SEQ ID NG: 163, and a first Ig light chain constant region or fragment of a first

Ig light chain constant region comprising an aming acid sequence which is identical to SEQ 1D NO: 309.

I a particular embodiment, the isolated protein disclosed hercin comprises a first antigen binding
domain that binds hK2, wherein the first antigen binding domain that binds hK2 comprises a VH of SEQ
IDNOG: 162 and a VL of SEQ 1D NG: 163, and (1) a first Ig heavy chain constant region or fragment of a
first Ig heavy chain constant region comprising an anuino acid sequence which is identical to SEQ ID NO:
378; and (i1} a first Ig light chain constant region or fragment of a first Ig light chain constant region

comprising an amino acid sequence which is identical to SEQ 1D NO: 309.

In a particular embodiment, the isolated protein disclosed herein comprises a second antigen
binding domain that binds a lymphocyte antigen {¢.g. T3}, whercin the second antigen binding domain
that binds a lvmphocyie antigen comprises the amino acid sequence of SEQ 1D NO: 331, and a second g
constant region or a fragment of a second Ig constant region comprising an anino acid sequence which is

identical to SEQ ID NO: 109,
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In a particular embodiment, the isolated protein disclosed herein comprises a first antigen binding
domain that binds hK?Z, wherein the first antigen binding domain that binds bK2 comprises a VH of SEQ
D NO: 162 and a VL of SEQ 1D NO: 163, and (i) a first Ig heavy chain constant region or fragment of a
first Ig heavy chain constant region comprising an amino acid sequence which 1s identical to SEQ ID NO:
378; and {11} a first Ig light chain constant region or fragment of a first Ig light chain constant region
comprising an amino acid sequence which is identical to SEQ 1D NO: 309, and wherein the isolated
protein further comprises a sccond antigen binding domain that binds a lymphocvte antigen (e.g. CD3),
wherein the second antigen binding domaim that binds a lviphocyte antigen comprises the amino acid
sequence of SEQ ID NG 331, and a second Ig constant region or a fragment of a second Ig constant

region comprising an amino acid sequence which is identical to SEQ 1D NO: 109

Proteins comprising the antigen binding domains that bind hK2 of the disclosure

The antigen binding domains that bind hK2 of the disclosure may be engineered into

monospectfic or multispecific proteins of various designs using standard methods.

The disclosure alsc provides a monospecific protein comprising the antigen binding domain that

binds hK2 of the disclosure.

In some embodiments, the monospecific protein is an antibody.

The disclosure also provides a mudtispecific protein comprising the antigen binding domain that

binds hK2 of the disclosure.

In some embodiments, the mudtispecific protein 1s bispecific.

In some embodiments, the multispecific protein is trispecific.

In some embodiments, the multispecific protein 1s tetraspecific.

In some embodiments, the multispecific protein is monovalent for binding to hK2.

In some embodiments, the moltispeeific protein is bivalent for binding to hK2.

The disclosure also provides an isolated multispecific protein comprising a first antigen binding
domain that binds hK2 and a second antigen binding domain that binds a lymphocyte antigen (such as

CD3).
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In some embodiments, the lvmphocyte antigen is a T cell antigen.
In some embodiments, the T cell antigen 15 a CD8™ T cell antigen.
In some embodiments, the lvmphocyte antigen is a NK cell antigen.

In some embodiments, the lvmphocyie antigen 1s CD3, CD3 epsilon (CD3s), CDS, KiZ14,
NEKGZE, NKG2B, NKGZF, BTNL3, CD186, BTNLS, PD-1, CD195, or NKG2C.

In some embodiments, the lymphocvie antigen s CD3e.

In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protein.

In some embodiments the anti-hK2/anti-CD3 protein is bispecific.

In some embodiments, the first antigen binding domain that binds hK2 and/or the second antigen
binding domain that binds the lymphocyte antigen comprise a scFv, a (scFv),, a Fv, a Fab, a Flab™),, a Fd,

adAb ora VHH.

In some embodiments, the first antigen binding domain that binds hK2 and/or the second antigen

binding domain that binds the lymphocyie antigen comprise the Fab.
In particelar embodiments, the first antigen binding domain that binds hK2 comprises the Fab.

In some embodiments, the sceond antigen binding domain that binds the lymphocyte antigen

comprises the Fab.

In some embodiments, the first antigen binding domain that binds hbK2 and/or the second antigen

binding domain that binds the lymphocyie antigen comprise the Fab’),.
In some embodiments, the first antigen binding domain that binds hK2 comprises the Fab’}s.

In some embodiments, the second antigen binding domain that binds the lvmphocyte antigen

comprise the Flab’ ).

In some cmbodiments, the first antigen binding domain that binds hK2 and/or the second antigen

binding domain that binds the lymphoceyie antigen comprise the VHH.

In some cmbodiments, the first antigen binding domain that binds hKZ2 comprises the VHH.
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In some embodiments, the second antigen binding domain that binds the lymphocyte antigen

comprises the VHH.

In some embodiments, the first antigen binding domain that binds hbK2 and/or the second antigen

binding domain that binds the lymphocyie antigen comprise the Fyv.
In some embodiments, the first antigen binding domain that binds hK2 comprises the Fv.

In some embodiments, the second antigen binding domain that binds the lymphocyie antigen

comprises the Fv,

In some embodiments, the first antigen binding domain that binds hK2 and/or the second antigen

binding domain that binds the lymphocyie antigen comprise the Fd.
In some embodiments, the first antigen binding domain that binds hK2 comprises the Fd.

In some embodiments, the second antigen binding domain that binds the lvmphocyte antigen

comprises the Fd.

In some cmbodiments, the first antigen binding domain that binds hK2 and/or the second antigen

binding domain that binds the lymphoceyte antigen comprise the scFv.

In a particular embodiment, the multispecific protein is bispecific, wherein the first antigen
binding domain that binds hK2 comprises a Fab and the second antigen binding domain that binds the

tymphocyte antigen {(e.g. CD3) comprises a scFv.
In some embodiments, the first antigen binding domain that binds comprises the scFv.

In some embodiments, the second antigen binding domain that binds the lymphocyte antigen

comprises the scFv.

In some embodiments, the first antigen binding domain that binds hK2 compnses a scFv and the

second antigen binding domain that binds the lvmphocyte antigen comprises a Fab.

In a particular crnbodiment, the first antigen binding domain that binds hK2 comprises a Fab and

the second antigen binding domain that binds the lymphocyte antigen comprises a scFv.

I some embodiments, the first antigen binding domain that binds hK2 compnses a scFv and the

second antigen binding domain that binds the lvmphocyte antigen comprises a Fab’
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In some embodiments, the first antigen binding domain that binds hK2 comprises a Fab™ and the

second antigen bindimg domain that binds the lymphocyte antigen comprises a scFv.

In some embodiments, the first antigen binding domain that binds hK2 comprises a scFv and the

second antigen binding domain that binds the lvmphocyte antigen comprises a Fv.

In some embodiments, the first antigen binding domain that binds hK2 comprises a dAb and the

second antigen binding domain that binds the lymphocyte antigen comprises a scFv.

In some embodiments, the first antigen binding domain that binds hK2 comprises a scFv and the

second antigen binding domato that binds the lymphocyte antigen comprises a dAb.

In some embodiments, the first antigen binding domain that binds hK2 comprises a Fd and the

second antigen binding domain that binds the lymphocyte antigen comprises a scFv.

In some embodiments, the first antigen binding domain that binds hK2 comprises a scFv and the

second antigen binding domato that binds the lymphocyte antigen comprises a VHH.

In some embodiments, the first antigen binding domain that binds hK2 comprises a VHH and the

second antigen bindimg domain that binds the lymphocyte antigen comprises a scFv.

In some embodiments, the first antigen binding domain that binds hK2 comprises a Fv and the

second antigen binding domain that binds the lymphocyte antigen comprises a scFv.

In some embodiments, the first antigen binding domain that binds bK2 comprises a scFv and the

second antigen binding domain that binds the lvmphocyte antigen comprises a Fd.

In some embodiments, the scFv comprises, from the N- to C-ternuinus, a VH, a first linker (L1}

and a VL {VH-L1-VL) orthe VL, the L1 and the VH (VL-L1-VH).
In some embodiments, the LT comprises abowt 5-50 amino acids.
In some embodiments, the LT comprises about 5-40 amino acids.
In some embodiments, the L1 comprises about 10-30 amino acids.

In some embodiments, the L1 comprises about 10-20 amino acids.
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In some embodiments, the L1 comprises the aming acid sequence of SEQ 1D NGg: 7, 76, 77, 78,
79, 80, 81, 82, 83, 84, 85, 86, 87, 84, 89 90,91, 92,93, 94_65, 96, 97,94 99100, 101, 102, 103, 104,
105, 106, 107, or 108,

In some embodiments, the L1 comprises the amino acid sequence of SEG D NG 7.
In some embodiments, the L1 comprises the amino acid sequence of SEQ D NO: 76,
In some embodiments, the L1 comprises the aming acid sequence of SEQ 1D NG: 77
In some embodiments, the L1 comprises the aming acid sequence of SEQ 1D NO: 78
In some embodiments, the L1 comprises the amino acid sequence of SEQ 1D NO: 79,
In some embodiments, the L1 comprises the amino acid sequence of SEQ 1D NGO: 80.
In some embodiments, the L1 comprises the amino acid sequence of SEQ 1D NQG: 81.
In some embodiments, the L1 comprises the amino acid sequence of SEQ 1D NOG: 82
In some embodiments, the L1 comprises the amino acid sequence of SEQ D NG: 83,
In some embodiments, the L1 comprises the amino acid sequence of SEQ 1D NO: 84,
In some embodiments, the L1 comprises the aming acid sequence of SEQ 1D NO: 85,
In some embodiments, the L1 comprises the aming acid sequence of SEQ 1D NO: 86.
In some embodiments, the L1 comprises the ammne acid sequence of SEQ 1D NO: 87,
In some embodiments, the L1 comprises the amino acid sequence of SEQ 1D NO: 88,
In some embodiments, the L1 comprises the amino acid sequence of SEQ 1D NG: 89,
In some embodiments, the L1 comprises the amino acid sequence of SEQ ID NQG: 90,
In some embodiments, the L1 comprises the amino acid sequence of SEQ 1D NO: 91
In some embodiments, the L1 comprises the amino acid sequence of SEQ D NO: 92,
In some embodiments, the L1 comprises the aming acid sequence of SEQ 1D NG: 93.
In some embodiments, the L1 comprises the aming acid sequence of SEQ 1D NO: 94
In some embodiments, the L1 comprises the ammne acid sequence of SEQ D NG: 95,
In some embodiments, the L1 comprises the amino acid sequence of SEQ 1D NO: 96,
In some embodiments, the L1 comprises the amino acid sequence of SEQ 1D NG: 97,
In some embodiments, the L1 comprises the amino acid sequence of SEQ ID NQO: 98,
In some embodiments, the L1 comprises the amino acid sequence of SEQ D NG: 99
In some embodiments, the L1 comprises the amino acid sequence of SEQ {3 NO: 100
In some embodiments, the L1 comprises the amino acid sequence of SEQ D NG: 101,
In some embodiments, the L1 comprises the aming acid sequence of SEQ 1D NG: 102,
In some embodiments, the L1 comprises the aming acid sequence of SEQ 1D NQO: 103,
In some embodiments, the L1 comprises the amino acid sequence of SEG 1D NG: 104,

In some embodiments, the L1 comprises the amino acid sequence of SEQ 1D NG: 105,
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In some embodiments, the L1 comprises the amino acid sequence of SEQ ID NG: 106.
In some embodiments, the LT comprises the amino acid sequence of SEQ ID NO: 107,
In some embodiments, the L1 comprises the amino acid sequence of SEQ 1D NO: 108

In a particular embodiment, the L1 comprises the amimo acid sequence of SEQ ID NG: 7.

In some embodiments, the first antigen binding domain that binds bK.2 compnises the HCDRI of
SEQID NGs: 63, 72, 141, 147, 170, 176, 188, 194, 196, 198, 200, 206, or 216, the HCDR2 of SEQ D
NQOs: 64, 65, 73, 142, 148, 171, 177, 188, 189, 195, 197, 199, 201, 207, or 217, the HCDR3 of SEQ ID
NQOs: 66, 143, 172, 178, 184, 190, 208, or 218, the LCDRI of SEQ 1D NOs: 67, 68, 144, 173, 179, 182,
185 or 191, the LCDR2 of SEQ D NOs: 69, 70, 145, 174, 180, 186, 192, or 470 and the LCDR3 of SEQ
IDNQOs: 71, 146, 175, 181, 187, 193, or 208

In some embodiments, the first antigen binding domain that binds hK2 comprises the HCDR],
the HCDRZ2, the HCDR3, the LCDRI1, the LCDR2 and the LCDBR3 of
SEQ ID NQOs: 63, 65, 66, 68, 70 and 71, respectively;

SEG 1D NGs: 63, 64, 66, 67, 69 and 71, respectively;

SEQ ID NOs: 63, 65, 66, 67, 69 and 71, respectively;

SEQ ID NOs: 141, 142, 143, 144, 1435 and 146, respectively;
SEQ 1D Nos: 170, 171,172, 173, 174 and 175, respectively;
SEQ D NO: 176, 177, 178, 179, 180 and 181, respectively;
SEQ 1D NG: 170, 183, 184, 185, 186 and 187, respectively;
SEQ ID NO: 188, 189, 190, 191, 192 and 193, respectively;
SEQ ID NO: 206, 207, 208, 182, 470 and 209, respectively:
SEQ 1D NOs: 147, 148, 143, 144, 145 and 146, respectively;
SEQ ID NOs: 72, 73, 66, 68, 70 and 71, respectively;

SEQ 1D NQOs: 72, 73, 66, 67, 69 and 71, respectively;

SEQ D NO: 194, 195, 172,173, 174 and 1753, respectively;
SEQ 1D NO: 196, 197, 178, 179, 190 and 181 respectively:
SEQ 1D NGO: 198, 199, 184, 185, 186 and 187, respectively;
SEQ ID NG: 200,201, 190, 191, 192 and 193 respectively; or
SEQID NG: 216,217, 218, 182, 470, and 209 respectively.

In a particular ecmbodiment, the first antigen binding domain that binds hK2 comprises the
HCDRI, the HCDRZ, the HCDR3, the LCDRI1, the LCDRZ and the LCDR3 of SEQ ID NOs: 170, 171,
172, 173, 174 and 175, respectively or of SEQ 1D NGs: 194, 193, 172, 173, 174, and 175, respectively.
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Inn a particolar embodiment, the first antigen binding domain that binds hK2 comprises the
HCDRI, the HCDR2, the HCDRS3, the LCDRI, the LCBR2 and the LCDR3 of SEQ 1D NGOs: 170, 171,
172,173, 174 and 175, respectively, and the second antigen binding domain that binds a lymphocyie
antigen, optionally which s CD3, CB3 epsilon {CD3g), D8, KI2ZL4, NKGZE, NKG2D, NKG2F,
BTNL3, CD186, BTNLE, PD-1, CD195, or NKG2C, such as CD3.

In a particular crnbodiment, the first antigen binding domain that binds hK2 comprises the
HCDRI, the HCDR2, the HCDR3, the LCDRI, the LCDRZ and the LCDR3 of SEQ 1D NOs: 194, 195,
172,173, 174, and 173, respectively, and the second antigen binding domain that binds a lymphocvie
antigen, optionally which is CB3, CD3 epsilon (CE3e), CD3, Ki2L4, NKG2ZE, NKGZD, NKG2ZF,
BTNL3, CD186, BTNLE, PD-1, CD193, or NKG2C, such as CD3.

In some embodiments, the first antigen binding domain that binds hbEK.2 comprises the VH of SEQ

0 NO: 137 and the VL of SEQ ID NQ: 1358,

In some embodiments, the first antigen binding domain that binds b2 compnises the VH of SEQ

0 NO: 162 and the VL of SEQ ID NQ: 163,

In some embodiments, the first antigen binding domain that binds b2 compnises the VH of SEQ

0 NO: 164 and the VL of SEQ ID NQ: 165,

In some embodiments, the first antigen binding domain that binds b2 compnises the VH of SEQ

I NO: 166 and the VL of SEQ ID NG: 167,

In some embodiments, the first antigen binding domain that binds b2 compnises the VH of SEQ

I NO: 168 and the VL of SEQ ID NQ: 169,

In some embodiments, the first antigen binding domain that binds b2 compnises the VH of SEQ

10 NO: 204 and the VL of SEQ ID NQ: 205,

In some embodiments, the first antigen binding domain that binds b2 compnises the VH of SEQ

1D NG: 75 and the VL of SEQ 1D NO: 74.

In some embodiments, the first antigen binding domain that binds bK2 comprises the VH of SEQ

1D NG: 75 and the VL of SEQ 1D NO: 74.

In some embodiments, the first antigen binding domain that binds hK2 comprises a VH which s

at least 80% {e.g. at least 5%, at least 90%, at least 95% or at least 99%;) identical to the VH of SEQ ID
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NO: 162 and a VL which is at least 80% (e.g. at least 83%, at least 90%, at least 95% or at least 99%
identical to the VL of SEQ ID NG: 163,

In some embodiments, the first antigen binding domain that binds hK2 comprises a VH which is
at least 80% (. g. at least 85%, at least 90%, at least 95% or at least 99%;) identical to the VH of SEQ ID
NQ: 162 and a VL of SEQ ID NQ: 163,

I some embodiments, the first antigen binding domain that binds hK2 compnses a VH of SEQ
1D NO: 162 and a VE which 1s at least 80% (e.g. at least 85%. at least 90%. at least 95% or at least 99%)

identical to the VL of SEQ 1D NG: 163,

In some embodiments, the first antigen binding domain that binds hK2 comprises a VH which is
at least 80% (e.g. at least 85%, at least 90%, at least 95% or at least 99%) identical to the VH of SEQ 1D
NO: 162 and a VE which is at least 80% {e. 2. at least 85%, at least 90%, at least 95% or at least 99%)
identical to the VL of SEQ ID NG: 163, and the second antigen binding domain that binds a lymphocyite
antigen, optionally which is D3, CD3 epsilon (CD3e), CDE, KI2L4, NKG2E, NKG2D, NKG2F,
BTNL3, CD186, BTNLE, PB-1, CD195, or NKG2C, such as CD3,

In some embodiments, the first antigen binding domain that binds hK2 comprises a VH which is
at least 80% (. g. at least 85%, at least 90%, at least 95% or at least 99%) identical to the VH of SEQ ID
NQ: 162 and a VL of SEQ ID NO: 163, and the second antigen binding domain that binds a lvmphocyte
antigen, optionally which 1s CD3, CD3 epsion (CD3g), CDE, KI2L4, NKG2ZE, NKG2D, NKG2F,
BTNL3, CDI86, BTNLE, PD-1, CD195, or NKG2C, such as CD3.

In some embodiments, the first antigen binding domain that binds hK2 compnises a VH of SEQ
I NO: 162 and a VE which is at least 80% (e.g. at least 85%, at least 90%, at least 95% or at least 99%
identical to the VL of SEQ 1D NG: 163, and the second antigen binding domain that binds a lymphooyte
antigen, optionally which 1s CD3, CD3 epsilon (CD3e), CDE, KI2L4, NKGZE, NKG2D, NKGZF,
BTNL3, CD186, BTNLE, PD-1, CDi93, or NKG2C, such as CD3.

In a particular embodiment, the first antigen binding domain that binds hK2 comprises the VH of

SEQ 1D NO: 162 and the VL of SEQ 1D NQ: 163,

In a particular embodiment, the first antigen binding domain that binds hK2 compnses the VH of
SEQ ID NG: 162 and the VL of SEQ 1D NO: 163, and the sccond antigen binding domain that binds a
Iymphocyte antigen, optionally which is CD3, CD3 epsilon (CD3e}, CDE, KI2L4, NKG2E, NKG2ZD,
NEG2F, BTNL3, CD186, BTNLSE, PD-1, CD195, or NKG2C, such as CD3.
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In some embodiments, the first antigen binding domain that binds hK2 comprises the VH of SEQ
IDNQGs: 4, 5,6, 139, 159 or 161 and the VL of SEQ 1D NOs: 1, 2, 3, 140 or 160, with the proviso that the
Fab does not comprise the VH of SEQ ID NO: 5 and the VL of SEG 1D NG: 2.

In some embodiments, the first antigen binding domain that binds hK2 comprises the VH of SEQ
D NOs: 4, 5 or 6 and the VL of SEQ ID NOs: 1, 2 or 3, with the proviso that the first antigen binding
domain that binds hK2 does not comprise the VH of SEQ 1D NO: 5 and the VL of SEG D NO: 2.

In some embodiments, the first antigen binding domain that binds hK2 comprises:

the VH of SEQID NO: 4 and the VL of SEQ ID NG: 1
the VH of SEQ 1D NO: 4 and the VL of SEQ ID NG: 2;
the VH of SEQ 1D NO: 4 and the VL of SEQ IB NG: 3;
the VH of SEQ ID NO: 4 and the VL of SEQ 1D NG: 140;
the VH of SEQ 1D NO: 4 and the VL of SEQ ID NO: 160;
the VH of SEQ 1D NO: 5 and the VL of SEQ ID NG 1
the VH of SEQ 13 NO: 5 and the VL of SEQ ID NO: 3;
the VH of SEQ ID NO: 5 and the VL of SEQ ID NGO: 140;
the VH of SEQ ID NO: 5 and the VL of SEQ D NG: 160,
the VH of SEQ ID NO: 6 and the VL of SEQ ID NG: 1
the VH of SEQ 1D NO: 6 and the VL of SEQ ID NO:
the VH of SEQ 1D NO: 6 and the VL of SEQ ID NG: 3;
the VH of SEQ 1D NO: 6 and the VL of SEQ ID NO: 140;
the VH of SEQ [D NO: 6 and the VL of SEQ 1D NO: 160
the VH of SEQ [D NO: 139 and the VL of SEQ ID NGO 1;
the VH of SEQ [D NO: 139 and the VL of SEQ 1D NG: 2;
the VH of SEQ 1D NO: 139 and the VL of SEQ 1D NGO: 3;
the VH of SEQ ID NO: 139 and the VL of SEQ 1D NO: 140;
the VH of SEQ D NG: 139 and the VL of SEQ 1D NO: 160;
the VH of SEQ 1D NGO: 159 and the VL of SEQ [D NO: I
the VH of SEQ ID NQO: 159 and the VL of SEQ [T NO: 2;
the VH of SEQ 1D NO: 159 and the VL of SEQ [D NGO 3;
the VH of SEQ 1D NO: 139 and the VL of SEQ 1D NO: 140;
the VH of SEQ 1D NGO 159 and the VL of SEQ 1D NO: 160;
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the VH of SEQ 1D NO: 161 and the VL of SEQ 1D NO: 1;

the VH of SEQ ID NO: 161 and the VL of SEQ ID NO:
the VH of SEQ 1D NO: 161 and the VL of SEQ 1D NO:

[S.]

(%]
et

the VH of SEQ 1D NG: 161 and the VL of SEQ D NO: 140; or
the VH of SEQ ID NQ: 161 and the VL of SEQ ID NO: 160.

I some embodiments
2

the first antigen binding domain that binds hK2 comprses the aming acid

sequence of SEQ ID NGs: : 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18,19, 20,21, 22,23, 133, 134, 135, 136,
308, 316,318, 319,320, 321, 322, 323, 324, 323, 404, 405, 406, 407, 408, or 409.

In some embodiments,

sequence of SEQ ID NG: 8.

In some embodiments,

sequence of SEQ ID NG: 9.

In some embodiments,

sequence of SEQ ID NQ: 10,

In some embodiments,

sequence of SEQ ID NQ: 11,

In some embodiments,

sequence of SEQ ID NQO: 12,

In some embodiments,

sequence of SEQ ID NO: 13,

In some embodiments,

sequence of SEQ ID NO: 14,

In some embodiments,

sequence of SEQ ID NQO: 15,

In some embodiments,

sequence of SEQ ID NQ: 16,

the first antigen binding domain that binds hK2 comprises the amino acid

the first antigen binding domain that binds hK2 comprises the amino acid

the first antigen binding domain that binds hK2 comprises the amino acid

the first antigen binding domain that binds hK2 compriscs the ammo acid

the first antigen binding domain that binds hK2 compriscs the ammo acid

the first antigen binding domain that binds hK2 comprises the amino acid

the first antigen binding domain that binds hK2 comprises the amino acid

the first antigen binding domain that binds hK2 compriscs the ammo acid

the first antigen binding domain that binds hK2 compriscs the ammo acid
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In some embodiments,

sequence of SEQ ID NO: 17,

In some embodiments,

sequence of SEQ ID NO: 18,

In some embodiments,

sequence of SEQ ID NQO: 19,

In some embodiments,

sequence of SEQ ID NO: 20.

In some embodiments,

sequence of SEQ ID NO: 21,

In some embodiments,

sequence of SEQ ID NO: 22,

In some embodiments,

sequence of SEQ ID NO: 23.

In some embodiments,

sequence of SEQ ID NQO: 133,

In some embodiments,

sequence of SEQ ID NO: 134

In some embodiments,

sequence of SEQ ID NO: 135

In some embodiments,

sequence of SEQ ID NO: 136

In some embodiments,

sequence of SEQ ID NQO: 308.

In some embodiments,

sequence of SEQ ID NQO: 316.

PCT/IB2020/056972

the first antigen binding domain that binds hK2 comprises the amino acid

the first antigen binding domain that binds hK2 comprises the amino acid

the first antigen binding domain that binds hK2 comprises the amino acid

the first antigen binding domain that binds hK2 comprises the amino acid

the first antigen binding domain that binds hK2 comprises the amino acid

the first antigen binding domain that binds hK2 comprises the amino acid

the first antigen binding domain that binds hK2 comprises the amino acid

the first antigen binding domain that binds hK2 compriscs the ammo acid

the first antigen binding domain that binds hK2 comprises the amino acid

the first antigen binding domain that binds hK2 comprises the amino acid

the first antigen binding domain that binds hK2 comprises the amino acid

the first antigen binding domain that binds hK2 comprises the amino acid

the first antigen binding domain that binds hK2 compriscs the ammo acid
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In some embodiments,

sequence of SEQ ID NG: 318,

In some embodiments,

sequence of SEQ ID NG: 319.

In some embodiments,

sequence of SEQ ID NG: 326

In some embodiments,

sequence of SEQ ID NO: 321

In some embodiments,

sequence of SEQ ID NO: 322

In some embodiments,

sequence of SEQ ID NO: 323.

In some embodiments,

sequence of SEQ ID NO: 324,

In some embodiments,

sequence of SEQ ID NG 325,

In some embodiments,

sequence of SEQ ID NO: 404,

In some embodiments,

sequence of SEQ ID NG: 405.

In some embodiments,

sequence of SEQ ID NG: 406.

In some embodiments,

sequence of SEQ ID NG 407,

In some embodiments,

sequence of SEQ ID NQO: 408.

PCT/IB2020/056972

the first antigen binding domain that binds hK2 comprises the amino acid

the first antigen binding domain that binds hK2 comprises the amino acid

the first antigen binding domain that binds hK2 comprises the amino acid

the first antigen binding domain that binds hK2 comprises the amino acid

the first antigen binding domain that binds hK2 comprises the amino acid

the first antigen binding domain that binds hK2 comprises the amino acid

the first antigen binding domain that binds hK2 comprises the amino acid

the first antigen binding domain that binds hK2 compriscs the ammo acid

the first antigen binding domain that binds hK2 comprises the amino acid

the first antigen binding domain that binds hK2 comprises the amino acid

the first antigen binding domain that binds hK2 comprises the amino acid

the first antigen binding domain that binds hK2 comprises the amino acid

the first antigen binding domain that binds hK2 compriscs the ammo acid
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In some embodiments, the first antigen binding domain that binds hK2 comprises the amino acid

sequence of SEQ ID NG: 409.

In some embodiments, the first antigen binding domain that binds hK2 comprises an amino acid
<0/

sequence at least 80% {e.2. at least 5%, at least 90%, at least 95% or at least 99%;} identical to the amino

acid sequence of SEQ 1D NG 404,

In some embodiments, the first antigen binding domain that binds bK2 comprises an amino acid
sequence at least 80% (e.g. at least 85%, at least 90%, at least 95% or at least 99%) identical to the amino

acid sequence of SEQ 1D NO: 405,

In a particular embodiment, the first antigen binding doman that binds hK2 comprses an amino
acid sequence of SEQ 1D NG: 404 or 405 The disclosure also provides a second binding domain that
binds bymphocyte antigen, wherein the antigen binding domain that binds vmphocyte comprises the
heavy chain variable region (VH) of SEQ 1D NO: 248 and the light chain vanable region (VL) of SEQ 1D
NO: 157 SEQ D NO: 248 and SEQ 1D NO: 157 represent genus VH and VL amino acid sequences of
the parent antibody CD3BE1S5 antibody.

VL consensus (8Q ID NO: 157}

BDIQX TQSPXG XS X SXGX RV XCRARQGSIGTAHWY QUK X 60X 11 X 12X 13 PX 1 LLIX s YASESH
SGXPSRESGSGSGTDFTLTIX (85X s QX EDX AR Y Y QS X SWPYTPFGX »»GTKLEIK

In some embodiments, the second antigen binding domain that binds a lymphocyte antigen
COMPTises:
the HCDR1 of SEQ D NO: 255, the HCDR2 of SEQ ID NQ: 256, the HCDR3 of SEQ 1D NG: 257, the
LCDRI of SEQ 1D NO: 258, the LCDRZ of SEQ 1D NO: 259 and a LCDR3 of SEQ 1D NG: 260; or
the HCDRI of SEGQ ID NG: 255, the HUDR2 of SEQ 1D NO: 256, the HCDR3 of SEQ ID NO:
257, the LCDRI of SEQ ID NO: 255, the LCDRZ of SEQ 1D NG: 239 and the LCDR3 of SEQ IDNO:
261,
In some embodiments, the second antigen binding domain that binds a lvmphocyte antigen
comprisgs:
the VH of SEQ ID NO: 248 and the VL of SEG ID NO: 249; or
the VH of SEQ 1D NO: 248 and the VL of SEQ [ NO: 250; or
the VH of SEQ ID NQ: 248 and the VL of SEQ I NO: 251; or
the VH of SEQ 1D NO: 248 and the VL of SEQ ID NO: 252; or
the VH of SEQ [ NO: 248 and the VL of SEQ ID NG: 253; or
the VH of SEQ 1D NO: 248 and the VL of SEQ 1D NO: 254,
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In some embodiments, the second binding domain that binds a lyvmphocyte antigen comprises a
VH which is at least 80% {e.g. at least 5%, at least 90%, at least 95% or at least 99%) identical to the
VH of SEQ 1D NO: 248 and a VL which i3 at least 80% (e.g. at least 85%, at least 90%, at least 95% or at
least 99%;) identical to the VL of SEQ ID NG: 251,

In some embodiments, the second binding domain that binds a bymphocyte antigen comprises a
VH which s at least 80% (e. 2. at least 85%, at feast 90%, at least 95% or at least 99%) identical to the
VH of SEQ ID NO: 248 and a VL of SEQ ID NO: 251,

In some embodiments, the second binding domain that binds a lvmphocyte antigen comprises a
VH of SEQ ID NO: 248 and a VL which is at least 80% (e.g. at least 85%, at least 80%, at least 95% or at
least 99%;) identical to the VL of SEQ ID NG 251,

In a particular embodiment, the second binding domain that binds a lymphocyte antigen

comprises a VH of SEQ 1D NO: 248 and a VL of SEQ ID NG: 251,

In some embodiments, the second antigen binding domain that binds a lymphocyie antigen
COMPTISCS
the HCDR1 of SEQ ID NO: 116, the HCDR2 of SEQ ID NO: 117, the HCDR3 of SEQ ID NQ: 118, the
LCDRI of SEQ ID NG 119, the LCDRZ of SEQ 1D NO: 120 and the LCDR3 of SEQ I3 NG: 121, or

the VH of SEQ 1D NO: 122 and the VL of SEQ 1D NO: 123,

In a particular embodiment, the second antigen binding domain that binds a Iymphocyte antigen
comprises the HCDRI of SEQ 1D NGO 255, the HCDR2 of SEQ ID NQO: 256, the HCDR3 of SEQ ID
NG 257, the LCDRI of SEQ 1D NO: 238, the LCDR2 of SEQ ID NO: 259 and the LCDR3 of SEQ ID
NG: 261.

In a particular ecmbodiment, the first antigen binding domain that binds hK2 comprises the
HCDRI, the HCDRZ, the HCDR3, the LCDRI1, the LCDRZ and the LCDR3 of SEQ ID NOs: 170, 171,
172, 173, 174 and 173, respectively and the second antigen binding domain that binds a lymphocyte
antigen comprises the HCDR1 of SEQ 1D NG: 255, the HCDR2 of SEQ ID NO: 256, the HCDR3 of SEQ
ID NG: 257, the LCDR1 of SEQ 1D NO: 258, the LCDR2 of SEQ 1D NG: 259 and the LCDR3 of SEQ
D NG: 261

In a particular embodiment, the first antigen binding domain that binds hKZ comprises the
HCDRI1, the HCDR2Z, the HCDR3, the LCDRI, the LCDR2 and the LCDR3 of SEQ 1D NOs: 194, 195,
172, 173, 174, and 175, respectively and the second antigen binding domam that binds a lymphocyie
antigen comprises the HUDR1 of SEQ 1D NO: 255, the HCDR2 of SEQ ID NQO: 256, the HCDR3 of SEQ
1D NG: 257, the LCDRI of SEQ 1D NO: 258, the LCDR2 of SEQ 1D NO: 259 and the LCDR3 of SEQ
1D NG: 261,
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Inn a particolar embodiment, the first antigen binding domain that binds hK2 comprises the
HCDRI, the HCDR2, the HCDRS3, the LCDRI, the LCDR2 and the LCDR3 of SEQ 1D NOs: 170, 171,
172,173, 174 and 175, respectively and the sccond antigen binding domain that binds a lymphocyte
antigen comprises a VH of SEQ [D NO: 248 and a VL of SEQ 1D NG 251,

In a particular ecmbodiment, the first antigen binding domain that binds hK2 comprises the
HCDRI, the HCDRZ, the HCDR3, the LCDRI, the LCDRZ and the LCDR3 of SEQ ID NOs: 194, 1953,
172, 173, 174, and 173, respectively and the second antigen binding domain that binds a lymphocyte
antigen comprises a VH of SEQ 1D NO: 248 and a VL of SEQ 1D NG: 251,

In a particolar embodiment, the first antigen binding domain that binds hK2 comprises a VH of
SEQ 1D NO: 162 and a VL of SEQ 1D NO: 163 and the second antigen binding domain that binds a
lymphocyte antigen comprises the HCDR1 of SEQ 1D NO: 255, the HCDR2 of SEQ 1D NO: 256, the
HCDR3 of SEQ ID NG: 257, the LCDRI of SEQ 1D NG: 258, the LCDR2 of SEQ D NO: 259 and the
LUDR3 of SEQ D NO: 261,

In a particular embodiment, the first antigen binding domain that binds hK2 comprises a VH of
SEQ ID NO: 162 and a VL of SEQ ID NO: 163 and the second antigen binding domain that binds a
lymphocyte antigen comprises a VH of SEQ I NO: 248 and a VL of SEQ [ NO: 251

The disclosure also provides an isolated multispecific protein, comprising a first domain that

binds hK2 and a second domain that binds a lvimphocyte antigen, wherein

the first binding domain that binds bK2 comprises a HCDRI, a HCDR2, a HCDR3, a LCDRI, a LCDR2
and a LCDR3 of SEQ ID NQOs: 63, 65, 66, 67, 69 and 71, respectively, and the second domain that binds
the lyvmphocyte antigen comprises the HCDR1Y, the HCDR2, the HCDR3, the LCDR1, the LCDRZ and
the LCDR3 of SEQ 1D NQs: 235, 256, 275, 258, 259 and 261, respectively;

wherein the first binding domain that binds hK?2 comprises a HCDRI, a HCDR2, a HCDR3, a LCDR1, a
LUDR? and a LCDR3 of SEQ ID NQOs: 63, 65, 66, 67, 69 and 71, respectively, and the second domain
that binds the lymphocyte antigen comprises the HCDRI, the HCDRZ, the HCDR3, the LCDR]1, the
LCDR2 and the LCDR3 of SEQ ID NOs: 116, 117, 118, 119, 120 and 121, respectively;

wherein the first binding domain that binds hK2 comprises a HCDRI, a HCDR2, a HCDR3, a LCDR, a
LCDR2 and a LCDR3 of SEQ 1D NQOs: 141, 142143, 144, 145 and 146, respectively, and the second
domain that binds the lymphocyte antigen comprises the HCDR1, the HCDR2 the HCDR3, the LCDRI,
the LCDR2 and the LCDR3 of SEQ 1D NOs: 255, 256, 257, 258, 259 and 261, respectively;

wherein the first binding domain that binds hK2 comprises a HCDRI, a HCDR2, a HCDRS3, a LCDR1, a
LUDR? and a LCDR3 of SEQ ID NOs: 141, 142, 143 144, 145 and 146, respectively, and the second
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domain that binds the lymphocyte antigen comprises the HCDRI, the HCDR2, the HCDR3, the LCBR],
the LODBR2 and the LCDR3 of SEQ 1D NOg: 116, 117, 118, 119, 120 and 121, respectively;

wherein the first binding domain that binds hK2 comprises a HCDR1, a HCDR2, a HCDR3,a LCDR]1, a
LCDR2 and a LCDR3 of SEQ ID NGs: 188, 189, 190, 191, 192 and 193, respectively, and the second
domain that binds the lymphocyte antigen comprises the HCDRI, the HCDRZ, the HCDR3, the LCDR1,
the LCDR2 and the LCDR3 of SEQ ID NOs: 255, 256, 257, 258, 259 and 261, respectively;

wherein the first domain that binds hK2 comprises a HCDRI, a HCDRZ, a HCDR3, a LCDRI, a LCDR2
and a LCDR3 of SEQ ID NOs: 170, 171, 172, 173, 174 and 173, respectively, and the second domain that
binds the lvmphocvte antigen comprises a HCDR1, a HCDR2, s HCDR3, a LCDRY, a LUDR2 and &
LCDR3 of SEQ 1D NOs: 253, 256, 257, 25%, 259 and 261, respectively;

wherein the first binding domain that binds hK2 comprises a HCDR1, a HCDR2, a HCDR3, a LCDR1, a
LCDR2 and a LCDR3 of SEQ ID NGs: 170, 183, 184, 185, 186 and 187, respectively, and the second
domain that binds the lymphocyte antigen comprises the HCDRI, the HCDR2, the HCDR3, the LCDRE,
the LCDIRZ and the LCDR3 of SEQ ID NOs: 255, 256, 257, 238, 259 and 261, respectively;

wherein the first binding domain that binds hK2 comprises a HCDRI, a HCDRZ, a HCDR3, a LCDR1, a
LCDR2 and a LCDR3 of SEQ 1D NOs: 176, 177, 178, 179, 180 and 181, respectively, and the second
domain that binds the lymphocyie antigen comprises the HCDR1, the HCDRZ, the HCDR3, the LCDRJ,
the LOCDR?2 and the ECDR3 of SEQ ID NOs: 255, 256, 257, 258, 259 and 261, respectively;

wherein the first binding domain that binds hK2 comprises a HCDRY, a HCDR2 a HCDR3, a LCDRY a2
LCDR2 and a LCDR3 of SEQ 1D NQOs: 188, 189, 190, 191, 192 and 193, respectively, and the second
domain that binds the lymphocyte antigen comprises the HCDRI, the HCDR2, the HCDR3, the LCDRE,
the LCDRZ and the LCDR3 of SEQ ID NOs: 116, 117, 118, 119, 120 and 121, respectively;

wherein the first binding domain that binds hK2 comprises a HCDRI, a HCDRZ, a HCDR3, a LCDR1. a
LCDR2 and a LCDR3 of SEQ 1D NOs: 206, 207, 208, 182, 470, 209, respectively, and the second
domain that binds the lymphocyie antigen comprises the HCDR1, the HCDR?2, the HCDR3, the LCDRI,
the LOCDR?2 and the ECDR3 of SEQ ID NOs: 116, 117, 118, 119, 120 and 121, respectively;

wherein the first binding domain that binds hK2 comprises 3 HCDR1, a HCDR?2 a HCDR3, a LCDRY a
LCDR2 and a LCDR3 of SEQ 1D NQOs: 206, 207, 208, 182, 470, 209, respectively, and the second
domain that binds the lymphocyte antigen comprises the HCDRI, the HCDR2, the HCDRZ, the LCDRI,
the LCDR2 and the LCDR3 of SEQ ID NOs: 255,256, 257, 258, 259, and 261, respectively; or

wherein the first binding domain that binds hK2 comprises a HCDRI, a HCDRZ, a HCDR3, a LUCDR1, a
LCDR2 and a LCDR32 of SEQ ID NOs: 170, 171, 172, 173, 174 and 175, respectively, and the second
domain that binds the lymphocyie antigen comprises the HCDR1, the HCDRZ, the HCDR3, the LCDRJ,
the LCDR?2 and the LCDR3 of SEQ ID NOs: 253, 256, 257, 258, 259 and 261, respectively,
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In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an 1solated multispecific protein, comprising a first domain that
binds hK2 and a second domain that binds a lvmphocyte antigen, wherein the first binding domain that
binds hK2 comprises a HCDRI, a HCDRZ, a HUDR3, a LUBR1, a LUBR2 and a LCDR3 of SEQ ID
NOs: 63, 65, 66, 67, 69 and 71, respectively, and the second domain that binds the Iymphocyic antigen
comprises the HCDR1, the HCDR2, the HCDRS3, the LCDRI, the LCDR2 and the LCDR3 of SEGQ ID
NQs: 255, 256,275, 258, 259 and 261, respectively.

In some embodiments the 1solated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure alsc provides an isolated multispecific protein, comprising a first domain that
binds hKZ and a second domain that binds a lymphocyte antigen, wherein the first binding domain that
binds hK2 comprises a HCDR1, a HCDRZ, a HCDR3, a LCDRI, a LCDR2 and a LCDR3 of SEQ ID
NQOs: 63, 65, 66, 67, 69 and 71, respectively, and the second domain that binds the lymphocyte antigen
comprises the HCDR1, the HCDR2, the HCDR3, the LCDRI, the LCDR2 and the LCDR3 of SEGQ ID
NOs: 116, 117, 113, 119, 120 and 121, respectively.

In some embodiments the isolated multispecific protein 1s an anti-hK2/anti-CD3 protein.

The disclosure also provides an 1solated multispecific protein, comprising a first domain that
binds bK2 and a second domain that binds a lvmphocyie antigen, wherein the first binding domain that
binds b2 comprises a HCDRI, a HCDRZ, a HCDR3, a LCDRI, a LCDR2 and a LCDR3 of SEQ ID
NQs: 141, 142, 143, 144, 145 and 146, respectively, and the second domain that binds the lymphocyte
antigen comprises the HUCDR, the HCDR2, the HCDR3, the LCDR], the LCDR? and the LCDR3 of
SEQ ID NOs: 255, 256, 257, 258, 259 and 261, respectively.

In some embodiments the isclated multispecific protein is an anti-hK 2/anti-CD3 protein.

The disclosure also provides an 1solated multispecific protein, comprising a first domain that
binds hK? and a second domain that binds a lymphocyie antigen, wherein the first binding domain that
binds hK?2 comprises a HCDR1, a HCDR2, a HCDR3, a LCDRY, a LCDRZ and a LCDR3 of SEQ 1D
NOs: 141, 142, 143, 144, 145 and 146, respectively, and the second domain that binds the Tymphocyte
antigen comprises the HCDR, the HCDRZ, the HCDR3, the LCDR1, the LCDR2 and the LCDR3 of
SEQ 1D NOg: 116, 117, 118, 119, 120 and 121, respectively.
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In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an 1solated multispecific protein, comprising a first domain that
binds hK2 and a second domain that binds a lvmphocyte antigen, wherein the first binding domain that
binds hK2 comprises a HCDRI, a HCDRZ, a HUDR3, a LUBR1, a LUBR2 and a LCDR3 of SEQ ID
WNOs: 188, 189, 190, 191, 192 and 193, respectively, and the second domain that binds the lymphocyte
antigen compnises the HCDR1, the HCDR2, the HCDR3, the LCDRI, the LCDR2 and the LCDR3 of
SEQ ID NQOs: 255, 256, 257, 2538, 259 and 261, respectively.

In some embodiments the 1solated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure alsc provides an isolated multispecific protein, comprising a first domain that
binds hK? and a second domain that binds a lymphocyte antigen, whercin the first domain that binds bK2
comprises a HCDR1, a HCDR2, a HCDR3, a LCDRI1, a LCDRZ and a LCDR3 of SEQ 1D NOs: 170,
171,172, 173, 174 and 175, respectively, and the second domatn that binds the lvmphocyte antigen
comprises a HCORY, a HCBR2 a HUDR3, a LCDRI, a LUDR?2 and a LCDR3 of SEQ 1D NQOs: 255,

256, 257, 258, 259 and 261, respectively.
In some embodiments the isolated multispecific protein 1s an anti-hK2/anti-CD3 protein.

The disclosure also provides an isolated multispecific protein, comprising a first domain that
binds b2 and a second domam that binds a lymphocyie antigen, wherein the first binding domain that
binds hK2 comprises a HCDR1, a HCDR2, a HCDR3, a LCDR1, a LCDR2 and a LCDR3 of SEQ ID
NQOg: 170, 183, 184, 185, 186 and 187, respectively, and the second domain that binds the lymphocyte
antigen comaprises the HCDR, the HCDR2, the HCDR3, the LCDRI, the LCDR?2 and the LCDR3 of
SEQ 1D NOs: 255, 256, 257, 258, 259 and 261, respectively.

In some cmbodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an isolated multispecific protein, comprising a first domain that
binds hK?2 and a second domain that binds a lvimphocyte antigen, wherein the first binding domain that
binds hK2 comprises a HCDR1, a HCDR2, a HUDR3, a LODR1, a LODR2 and a LCDR3 of SEQ ID
NOs: 176, 177, 173, 179, 180 and 181, respectively, and the second domain that binds the lymphocyie
antigen comprises the HCDRI, the HCDRZ, the HCDR3, the LCDR1, the LCDRZ and the LCDR3 of
SEQ ID NQOs: 255, 256, 257, 238, 259 and 261, respectively.

In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protem.
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The disclosure also provides an 1solated multispecific protein, comprising a first domain that
binds hK2 and a second domain that binds a lymphocyte antigen, wherein the first binding domain that
binds hK2 comprises a HCDRI, a HCDRZ, a HCDR3, a LCDR1, a LCDR2 and a LCDR3 of SEQ 1D
NOs: 188, 189, 190, 191, 192 and 193, respectively, and the second domain that binds the ymphocyie
antigen compnises the HUDR1, the HCDR2, the HCDR3, the LCDRI, the LUDR?2 and the LCDR3 of
SEQID NOs: 116, 117, 118, 119, 120 and 121, respectively.

In some embodiments the isclated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure alsc provides an isolated multispecific protein, comprising a first domain that
binds hKZ and a second domain that binds a lymphocyte antigen, wherein the first binding domain that
binds hK2 comprises a HCDR1, a HCDRZ, a HCDR3, a LCDRI, a LCDR2 and a LCDR3 of SEQ ID
NOs: 206, 207, 208, 182, 470, 209, respectively, and the second domain that binds the lymphocvte
antigen comprises the HCDR], the HCDRZ, the HCDR3 the LCDR1, the LCDRZ and the LCDR3 of
SEQ ID NOs: 116, 117, 118, 119, 120 and 121, respectively.

In some embodiments the isolated multispecific protein is an anti-hK2/anti-CI3 protein.

The disclosure also provides an isolated multispecific protein, comprising a first domain that
binds bK2 and a second domain that binds a lvmphocyie antigen, wherein the first binding domain that
binds b2 comprises a HCDRI, a HCDRZ, a HCDR3, a LCDRI, a LCDR2 and a LCDR3 of SEQ ID
NQs: 206, 207, 208, 182, 470, 209, respectively, and the second domain that binds the lvmphocyte
antigen comprises the HUCDR, the HCDR2, the HCDR3, the LCDR], the LCDR? and the LCDR3 of
SEQ 1D NOs: 255, 256, 257, 258, 259, and 261, respectively.

In some embodiments the 1solated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an 1solated multispecific protein, comprising a first domain that
binds hK2 and a second domain that binds a lvmphocyte antigen, wherein the first binding domain that
binds hK2 comprises a HCDR1, a HCDR2, a HUDR3, a LODR1, a LODR2 and a LCDR3 of SEQ ID
NOs: 170, 171, 172, 173, 174 and 175, respectively, and the second domain that binds the lymphocyie
antigen comprises the HCDRI, the HCDRZ, the HCDR3, the LCDRI, the LCDRZ and the LCDR3 of
SEQ ID NQOs: 255, 256, 257, 238, 259 and 261, respectively.

In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protem.

The disclosure also provides an 1solated nmultispecific protein, comprising a first domain that

binds bK2 and a second domain that binds a lymphocyte antigen, , wherein
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the first binding domain that binds hK2 comprises the VH of SEQ ID N(G:139 and the VL of SEQ ID
NO: 140, and the second binding domain that binds the lvmphocyte antigen comprises the VH of SEQ ID
WNO: 248 and the VL of SEQ 1D NG:251;

the first binding domain that binds hK2 comprises the VH of SEQ ID NG:139 and the VL of SEQ 1D
NO: 140, and the second binding domain that binds the lymphocyte antigen comprises the VH of SEQ ID
NQ: 122 and the VL of SEQ 1D NG: 123,

wherein the first binding domain that binds hK?2 comprises the VH of SEQ 1D N(O: 137 and the VL of
SEQ ID NG:138, and the second binding domain that binds the lymphocyte antigen comprises the VH of
SEQ ID NO: 248 and the VL of SEQ 1D N(:251;

the first binding domain that binds hK2 comprises the VH of SEQ 1D NG:137 and the VL of SEQ 1D
NO:138, and the sccond binding domain that binds the lvmphocyte antigen comprises the VH of SEQ D
NO: 122 and the VE of SEQ ID NG:123;

the first binding domain that binds hK2 comprises the VH of SEQ ID N(O:168 and the VL of SEQ ID
NO: 169, and the second binding domain that binds the lvmphocyte antigen comprises the VH of SEQ ID
NO: 248 and the VL of SEQ 1D NG:251;

the first bmding domain that binds hKZ comprises the VH of SEQ ID NO:162 and the VL of SEQ ID
WNO: 163, and the second binding domain that binds the lymphocyte antigen comprises the VH of SEQ ID
NG: 248 and the VL of SEQ 1D NOG:251;

the first binding domain that binds hK2 comprises the VH of SEQ 1D NO: 166 and the VL of SEQ 1D
NG:444, and the second binding domain that binds the lymphocyvie antigen comprises the VH of SEQ ID
NO: 248 and the VL of SEQ 1D NG 251,

the first binding domain that binds hK2 comprises the VH of SEQ 1D N(O:164 and the VL of SEQ 1D
NO:165, and the second binding domain that binds the lvmphocyte antigen comprises the VH of SEQ D
NO: 248 and the VE of SEQ 1D NG:251;

the first binding domain that binds hK2 comprises the VH of SEQ 1D NG: 168 and the VL of SEQ ID
N©O:169, and the sccond binding domain that binds the lvmphocyte antigen comprises the VH of SEQ ID
NO: 122 and the VE of SEQ 1D NG 123,

the first binding domain that binds hK2 comprises the VH of SEQ 1D NG:204 and the VL of SEQ ID
WNO:205, and the second binding domain that binds the lymphocyte antigen comprises the VH of SEQ ID
NG: 122 and the VL of SEQ D N1 123,
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the first binding domain that binds hK2 comprises the VH of SEQ ID N(G:204 and the VL of SEQ ID
NO:205, and the second binding domain that binds the lvmphocyte antigen comprises the VH of SEQ ID
WNO: 248 and the VL of SEQ 1D NG:251; or

the first binding domain that binds hK2 comprises the VH of SEQ ID NG:162 and the VL of SEQ 1D
NO: 163, and the second binding domain that binds the lymphocyte antigen comprises the VH of SEQ ID
NQ: 248 and the VL of SEQ 1D NO:251.

In some embodiments the 1solated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an isolated multispecific protein, comprising a first domain that
binds hK2 and a second domain that binds a lymphocyie antigen, wherein the first binding domain that
binds hK2 comprises the VH of SEQ ID NG 139 and the VL of SEQ ID NGO 140, and the second binding
domain that binds the lymphocyte antigen comprises the VH of SEQ 1D NO: 248 and the VL of SEQ 1D
NO:251.

In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an isolated multispecific protein, comprising a first domain that
binds hKZ and a second domain that binds a lymphocyte antigen, wherein the first binding domain that
binds hK2 comprises the VH of SEQ 1D NO:139 and the VL of SEQ 1D NO: 140, and the second binding
domain that binds the lymphocyte antigen comprises the VH of SEQ ID NO: 122 and the VL of SEQ 1D
N@:123.

In some embodiments the isolated multispecific protein is an anti-hK2/anti-CI3 protein.

The disclosure also provides an isolated multispecific protein, comprising a first domain that
binds bK2 and a second domain that binds a lvmphocyie antigen, wherein the first binding domain that
binds b2 comprises the VH of SEQ 1D NG:137 and the VL of SEQ 1D NG: 138, and the second binding
domain that binds the lymphocyte antigen comprises the VH of SEQ 1D NO: 248 and the VL of SEQ ID
NO:251.

In some embodiments the 1solated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an isolated multispecific protemn, comprising a first domain that
binds hK2 and a second domain that binds a lymphocyie antigen, wherein the first binding domain that
binds hKZ comprises the VH of SEQ 1D NG 137 and the VL of SEQ ID NO:138, and the second binding
domain that binds the lymphocyte antigen comprises the VH of SEQ 1D NO: 122 and the VL of SEQ 1D
NO: 123,
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In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an 1solated multispecific protein, comprising a first domain that
binds hK2 and a second domain that binds a lvmphocyte antigen, wherein the first binding domain that
binds hK2 comprises the VH of SEQ 1D NG:168 and the VL of SEQ 1D NO:169, and the second binding
domain that binds the lymphocyte antigen comprises the VH of SEQ ID NO: 248 and the VL of SEQ 1D
NG:251.

In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protem.

The disclosure also provides an isolated nultispecific protein, comprising a first domain that
binds hK2 and a second domain that binds a lymphocyie antigen, wherein the first binding domain that
binds hK2 comprises the VH of SEQ ID NO:162 and the VL of SEQ ID N(: 163, and the second binding
domain that binds the vmphocyte antigen comprises the VH of SEQ 1D NG: 248 and the VL of SEQ ID
NO:251.

In some cmbodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure alsc provides an isolated multispecific protein, comprising a first domain that
binds hK? and a second domain that binds a lymphocyie antigen, wherein the first binding domain that
binds hK7Z comprises the VH of SEQ 1D NO: 166 and the VL of SEQ 1D N(O:444, and the sccond binding
domain that binds the lymphocvie antigen comprises the VH of SEQ 1D NO: 245 and the VL of SEQ 1D
NO:251.

In some embodiments the isolated multispecific protein 1s an anti-hK2/anti-CD3 protein.

The disclosure also provides an 1solated multispecific protein, comprising a first domain that
binds bK?2 and a second domain that binds a lvimphocyte antigen, wherein the first binding domain that
binds hK2 comprises the VH of SEQ 1D N(G:164 and the VL of 8EQ 1D NG 165, and the second binding
domain that binds the lyvmphocyte antigen comprises the VH of SEQ 1D NO: 248 and the VL of SEQ ID
NG:251.

In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protem.

The disclosure also provides an isolated nultispecific protein, comprising a first domain that
binds b2 and a second domam that binds a lymphocyie antigen, wherein the first binding domain that
binds hK2 comprises the VH of SEQ ID NO:168 and the VL of SEQ ID N(: 169, and the second binding
domain that binds the vmphocyte antigen comprises the VH of SEG 1D NG: 122 and the VL of SEQ ID
NQO:123.
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In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an 1solated multispecific protein, comprising a first domain that
binds hK2 and a second domain that binds a lvmphocyte antigen, wherein the first binding domain that
binds hK2 comprises the VH of SEQ 1D NG:204 and the VL of SEQ 1B NO:205, and the second binding
domain that binds the lymphocyte antigen comprises the VH of SEQ ID NO: 122 and the VL of SEQ 1D
NG 123,

In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protem.

The disclosure also provides an isolated nultispecific protein, comprising a first domain that
binds hK2 and a second domain that binds a lymphocyie antigen, wherein the first binding domain that
binds hK2 comprises the VH of SEQ ID NO:204 and the VL of SEQ ID N(:203, and the second binding
domain that binds the vmphocyte antigen comprises the VH of SEQ 1D NG: 248 and the VL of SEQ ID
NO:251.

In some cmbodiments the isolated multispecific proteimn is an anti-hK2/anti-CD3 protein.

The disclosure alsc provides an isolated multispecific protein, comprising a first domain that
binds hK? and a second domain that binds a lymphocyie antigen, wherein the first binding domain that
binds hKZ comprises the VH of SEQ 1D NO: 162 and the VL of SEQ 1D NO:163, and the second hinding
domain that binds the lymphocyie antigen comprises the VH of SEQ ID NO: 243 and the VL of SEQ 1D
NO:251.

In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protein fn some
embodiments, the first antigen binding domain that binds hK2 is conjugated to a first inununoglobulin
{(Ig) constant region or a fragment of the first Ig constant region and/or the second antigen binding domain
that binds the lymphocyte antigen 1s conjugated to a second immunoglobulin (Ig) constant region or a

fragment of the second Ig constant region.

In some embodiments, the tragment of the first Ig constant region and/or the fragment of the

second Ig constant region comprises a Fe region.

In some embodiments, the tragment of the first Ig constant region and/or the fragment of the

second Ig constant region comprises a CH2 domain,

In some embodiments, the fragment of the first Ig constant region and/or the fragment of the

second Ig constant region comprises a CH3 domain,
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In some embodiments, the fragment of the first Ig constant region and/or the fragment of the

second g constant region comprises the CHZ domain and the CH3 domain.

In some embodiments, the fragment of the first Ig constant region and/or the fragment of the

second g constant region comprises at least portion of a hinge, the CH2 domain and the CH3 domain.

In some embodiments, the fragment of the Ig constant region comprises the hinge, the CH2

domain and the CH3 domain.

In some embodiments, the maltispecific protein further comprises a second Hnker (1.2} between
the first antigen binding domain that binds hK2 and the first Ig constant region or the fragment of the first
Ig constant region and the sccond antigen binding domain that binds the lvmphocyie antigen and the

second Ig constant region or the fragment of the second Ig constant region.

In some embodiments, the L2 comprises the amino acid sequence of SEQ ID NOs: 7, 76, 77, 75,
79,80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99 100, 101, 102, 103, 104,
103, 106, 107, or 108,

In some embodiments, the first Ig constant region or the fragment of the first Ig constant region
and the second Ig constant region or the fragment of the second Ig constant region is an IgGi, an IgG2,

and [2(33 or an Ip(G4 1sotype.

In some embodiments, the first Ig constant region or the fragment of the first Ig constant region

and the second Ig constant region or the fragment of the second lg constant region 1s an 1gGl isotvpe.

In some embodiments, the first Ig constant region or the fragment of the first Ig constant region

and the second Ig constant region or the fragment of the second lg constant region is an 1gG2 isotype.

In some embodiments, the first Ig constant region or the fragment of the first Ig constant region

and the second Ig constant region or the fragment of the second lg constant region 1s an 1gG3 isotype.

In some embodiments, the first Ig constant region or the fragment of the first Ig constant region

and the second Ig constant region or the fragment of the second Ig constant region is an Ig(G4 isotype.

In a particular embodiment, the first Ig constant region or the fragment of the first Ig constant
region and the second Ig constant region or the fragment of the second Ig constant region is an IgG1

isatype.
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The first Ig constant region or the fragment of the first Ig constant region and the second Ig
constant region or the fragment of the second g constant region can further be engineered as described

heren.

In some embodiments, the first lg constant region or the fragment of the first Ig constant region
and the second g constant region or the fragment of the sccond Ig constant region comprises at least one

mutation that results in reduced binding of the multispecific protein to a FeyR.

In some embodiments, the at least one mutation that results in reduced binding of the
mltispecific protein to the FoyR is sclected from the group counsisting of F234A/.235A, L234A/1.2334,
L234A/1235A/D2658, V234A/G237A/ P238S/H268A/V3I09L/A3308/P331S, F234A/L235A,
S228P/F234A/ L235A, N29TA, V234A/G237A, K2I4T/E233P/ L234V/L235A/G236-
deleted/A327G/PI3LA/D365E/L358M, H268(/V309L/A3305/P331S, S267E/L328F,
L234F/L235E/D265A, L234A/L235A/G23TA/P238S/H268 A/AR308/P3315,
S228P/F234A/L235A/G237TA/P238S and S228P/F234A/L.235A/(G236~deleted/G237A/P238S, wherein
residue mmnbering is according to the EU index. fo a particular embodiment, the first Ig constant region
or the fragment of the first Ig constant region and/or the second Ig constant region or the fragment of the

second Ig constant region comprise the following mutations: L234A 1235A D2658.

In some embodiments, the first Ig constant region or the fragment of the first Ig constant region
and the second Ig constant region or the fragment of the second Ig constant region comprnises at least one

mutation that results in enhanced binding of the multispecific protein to a Foy receptor (FeyR).

In some embodiments, the at least one mutation that results in enhanced binding of the
multispecific protein to the FoyR is selected from the group consisting of S239B/332E,
S298A/E333A/K334A, F243L/R292P/Y300L, F2431L/R292P/Y300L/P396L,
F2431/R292P/Y300L/V303/P396L and G236A/5239D/1332E, wherein residue numbering is according
to the EU index.

I some embodiments, the FoyR 1s FoyRI FeyRUA, FoyRIB or FeyRI, or any combination

thereof.

In some embodiments, the first Ig constant region or the fragment of the first Ig constant region
and the second Ig constant region or the fragment of the second Ig constant region comprises at least one

mutation that modulates a half-life of the multispecific protem.
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In some embodiments, the at least one mutation that modulates the half-life of the multispecific
protein is selected from the group consisting of H435A, P257I/N434H, D376V/N434H.
M232Y/S254T/T256E/H433K/N434F, T308P/N434A and H435R, wherein residuc numbering is

according to the EU index.

In some embodiments, the multispecific protein comprises at least one mutation in a CH3 domain
of the first Ig constant region or in a CH3 domain of the fragment of the first Ig constant region and/or at
least one mutation i a CH3 domain of the second Ig constant region or in a CH3 domain of the fragment

of the second Ig constant region.

In some embodiments, the at least one mutation in a CH3 domain of the first Ig constant region or
inn a CH3 domain of the fragment of the first lg constant region and/or at least one mutation i a CH3
domain of the second Ig constant region or in a CH3 domain of the fragment of the second lg constant
region 1s selected from the group consisting of T350V, L3S1Y, F405A, Y407V, T366Y, T366W,
F405W, T394W, T39458, Y407T, Y407A, T3665/L368A/Y407V, L351Y/F405A/Y407V,
T366/K392M/T394W, FA0SA/Y 407V, T366L/K392M/T394W, L351Y/Y40TA, T366A/K409F,

351Y/Y407A, T366V/K409F, TI66A/KA09F, T350V/L351Y/F405A/Y 407V and
T350V/T366L/K392L/T394W, wherein residue numbering 1s according to the EU index. In a particular
embodiment, the first Ig constant region or the fragment of the first Ig constant region comprises the
following mutations T350V _T366L K392 T394W and/or the sceond Ig constant region or the fragment

of the second lg constant region comprises the following mutations T350V _L351Y F405A Y407V,

In some cmbodiments, the first Ig constant region or the fragment of the first Ig constant region
and the second Ig constant region or the fragment of the second Ig constant region compnise the following
mutations

234A L235A D2658 T350V _L351Y F405A Y407V inthe first Ig constant region and
1235A L235A D2655 T350V T366L K392L T394W in the second lg constant region; or
L235A L235A D265S T350V _T366L K392L T394W in the first Ig constant region and
L233A 1.235A D263S T350V _L351Y F405A Y407V inthe second Ig constant region.

In some embodiments, the first Ig constant region or the fragment of the first Ig constant region
and the sccond ig constant region or the fragment of the second lg constant region comprise the following
mutations

1.234A 1.235A D2655 T350V _L351Y F405A Y407V in the first Ig constant region and
L234A 1235A D2658 T350V T366L K392L T394W in the second Ig constant region; or

104



WO 2021/019389 PCT/IB2020/056972

L1234A 1.235A D2655 T350V T366L K392L T3%94W in the first Ig constant region and
234A L235A D2658 T350V _L351Y F405A Y407V wn the second Ig constant region.

In some embodiments, the first Ig heavy chain constant region or the fragment of the first ig
heavv chain constant region comprises an amino acid sequence which is at feast 80% (e.g. at least 85%, at

feast 909, at least 95% or at least 99%;) identical to SEQ ID NG: 378,

In a particular embodiment, the first Ig heavy chain constant region or the fragment of the first Ig

heavy chain constant region comprises an amino acid sequence which is identical to SEQ [ NO: 378,

In some embodiments, the first Ig light chain constant region or the fragment of the first Ig light
chain constant region comprises an anmino acid sequence which is at least 80% (e.g. at jeast 85%, at least

0%, at feast 95% or at least 99%) identical to SEQ 1D NO: 309,

In a particular embodiment, the first Ig light chamn constant region or the fragment of the first Ig

light chain constant region comprises an aming acid sequence which is identical to SEQ 1D NO: 306

In some embodiments, the second g constant region or the fragment of the second Ig constant
region comprises an amino acid sequence which s at least 80% {e.g. at least 85%, at least 90%, at least

95% or at least 99%;) identical to SEQ 1D NG: 109

In a particular embodiment, the sccond Ig constant region or the fragment of the second Ig

constant region comprises an aminoe acid sequence which 15 identical to SEQ [D NO: 109,

In a particular ecmbodiment, the first Ig heavy chain constant region comprises an amino acid
sequence which 1s identical to SEQ ID NO: 378, the first Ig light chain constant region comprises an
amino acid sequence which is identical to SEQ 1D NG: 309 and the second Ig constant region comprises

an amino acid sequence which s identical to SEQ ID NG: 109,

In a particular crnbodiment, the isolated protein disclosed herein comprises a first antigen binding
domain that binds hK2 and a first Ig heavy chamn constant region or fragment of a first Ig heavy chan

constant region comprising an amine acid sequence which is identical to SEQ ID NO: 378,

In a particular crnbodiment, the isolated protein disclosed herein comprises a first antigen binding
domain that binds hK2 and a first Ig light chamn constant region or fragment of a fust Ig ight chain

constant region comprising an amino acid sequence which 15 identical to SEQ [D NO: 309,
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In a particular embodiment, the isolated protein disclosed herein comprises a first antigen binding
domain that binds hK2 and (i) a first Ig heavy chain constant region or fragment of a first Ig heavy chain
constant region comprising an amino acid sequence which is identical to SEQ 1D NO: 378; and (1) a first
Ig light chain constant region or fragment of a first Ig light chain constant region comprising an amino

acid sequence which 1s identical to SEQ ID NO: 309,

In a particular embodiment, the isolated protein disclosed herein comprises a second antigen
binding domain that binds a lymphocyte antigen {e.g. CB3) and a second Ig constant region or a fragment

of a second Ig constant region comprising an aming acid sequence which 1s identical to SEQ ID NOG: 109,

In a particular embodiment, the isolated protein disclosed hergin comprises a first antigen binding
domain that binds hK2 and (i) a first Ig heavy chain constant region or fragment of a first Ig heavy chain
constant region comprising an amino acid sequence which is identical to SEQ 1D NO: 378 and (i) a furst
Iz light chain constant region or fragment of a first Ig light chain constant region comprising an amino
acid sequence which is identical to SEQ 1D NO: 309, and wherein the 1solated protein further comprises a
second antigen binding domato that binds a lymphocyte antigen {e.g. CD3} and a s¢cond Ig constant
region or a fragment of a second Ig constant region comprising an amino acid sequence which is identical

to SEQ H3 NO: 109

In a particular embodiment, the isolated protein disclosed hercin comprises a first antigen binding
domain that binds hK?2, wherein the first antigen binding domain that binds bK2 comprises the HCDR1,
the HCDR], the HCDR3, the LCDRI, the LCDR2 and the LCDR3 of SEQ ID NOs: 170, 171, 172, 173,
174 and 173, respectively, and a first Ig heavy chain constant region or fragment of a first Ig heavy chain

constant region comprising an anuno acid sequence which is identical to SEQ 1D NO: 378,

I a particular embodiment, the isolated protein disclosed hercin comprises a first antigen binding
domain that binds hK2, wherein the first antigen binding domain that binds hK2 comprises the HCDRI,
the HCDR, the HCDR3, the LCDRI, the LCDR2 and the LCDRE3 of SEQ 1D NGs: 170, 171, 172, 173,
174 and 175, vespectively, and a first Ig light chain constant region or fragment of a first Ig bight chain

constant region comprising an amine acid sequence which 15 identical to SEQ [D NO: 309,

In a particular embodiment, the 1solated proten disclosed herein comprises a first antigen binding
domain that binds hK2, wherein the first antigen binding domain that binds hK2 comprises the HCDR1,
the HCDRI, the HCDRS3, the LCDRI, the LCDRZ and the LCBR3 of SEQ 1D NOs: 170, 171, 172, 173,
174 and 173, respectively, and (1) a first {g heavy chain constant region or fragment of a first Ig heavy

chain constant region comprising an amino acid sequence which 1s 1dentical to SEQ 1D NG: 378; and (1)
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a first Ig hight chain constant region or fragment of a first Ig light chain constant region comprising an

aming acid sequence which is identical to SEQ 1D NO: 309.

In a particular embodiment, the isolated protein disclosed herein comprises a second antigen
binding domain that binds a lymphocyte antigen {¢.g. T3}, whercin the second antigen binding domain
that binds a lyrmphocvie antigen comprises the HCDR1 of SEQ 1D NO: 255, the HCDR2 of SEQ ) NG:
256, the HCDR3 of SEQ ID NO: 257, the LCDR1 of SEQ ID NO: 258, the LCDRZ of SEQ 1D NG: 239
and the LCDR3 of SEQ ID NO: 261, and a second Ig constant region or a fragment of a second Ig

constant region comprising an aming acid sequence which is identical to SEQ 1D NO: 109,

In a particular embodiment, the isolated protein disclosed hergin comprises a first antigen binding
domain that binds hK2, wherein the first antigen binding domain that binds hK2 comprises the HCDRI,
the HCDR, the HCDR3, the LCDRI, the LCDR2 and the LCDR3 of SEQ ID NOs: 170, 171, 172, 173,
174 and 175, respectively, and (i) a first Ig heavy chain constant region or fragment of a tirst Ig heavy
chain constant region comprising an anmino acid sequence which is identical to SEQ 1D NO: 378; and (11}
a first kg light chain constant region or fragment of a first Ig light chain constant region comprising an
aming acid sequence which is identical to SEQ H3 NG: 309, and wherein the isolated protein further
comprises a second antigen binding domain that binds a lymphocyie antigen (e.g. CD33), whercin the
second antigen binding domain that binds a Ivmphocyte antigen comprises the HCDRI of SEQ ID NO:
255, the HCDRZ of SEQ ID NO: 256, the HCDR3 of SEQ ID NO: 257, the LCDRI of SEQ ID NQ: 258,
the LCDR2 of SEQ 1D NO: 259 and the LCDR3 of SEQ ID NG: 261, and a second Ig counstant region or
a fragment of a second [g constant region comprising an aninoe acid sequence which is dentical to SEQ

ID NG: 109,

In a particular embodiment, the isolated protein disclosed herein comprises a first antigen binding
domain that binds hK2, wherein the first antigen binding domain that binds hK2 comprises a VH of SEQ
IDNQG: 162 and a VL of SEQ ID NQO: 163, and a first Ig heavy chamn constant region or fragment of a
first Ig heavy chain constant region comprising an amino acid sequence which is identical to SEQ 1D NO:

378,

In a particular embodiment, the isolated protein disclosed hercin comprises a first antigen binding
domain that binds hK?2, wherein the first antigen binding domain that binds bK2 comprises a VH of SEQ
D NO: 162 and a VL of SEQ 1D NG 163, and a first Ig light chain constant region or fragment of a first

Ig Light chain constant region comprising an aming acid sequence which is identical to SEQ 1D NG: 309,
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In a particular embodiment, the isolated protein disclosed herein comprises a first antigen binding
domain that binds hK?Z, wherein the first antigen binding domain that binds bK2 comprises a VH of SEQ
D NO: 162 and a VL of SEQ 1D NO: 163, and (i) a first Ig heavy chain constant region or fragment of a
first Ig heavy chain constant region comprising an amino acid sequence which 1s identical to SEQ ID NO:
378; and {11} a first Ig light chain constant region or fragment of a first Ig light chain constant region

comprising an amino acid sequence which is identical to SEQ 1D NG: 309,

In a particular ecmbodiment, the i1sclated protein disclosed herein comprises a second antigen
binding domain that binds a lymphocyte antigen {e.g. CD3), wherein the second antigen binding domain
that binds a lymphocyic antigen comprises the anmino acid sequence of SEQ ID NO: 331, and a second g
constant region or a fragment of a second Ig constant region comprising an amino acid sequence which is

identical to SEQ 1D NG: 109,

In a particular embodiment, the isolated protein disclosed herein comprises a tirst antigen binding
domain that binds hK2, whercin the first antigen binding domain that binds hK2 comprises a VH of SEQ
IDNO: 162 and a VL of SEQ ID NGO 163, and (i} a first Ig heavy chain constant region or fragment of a
first Ig heavy chain constant region comprising an anino acid sequence which is identical to SEQ 1D NO:
378; and (i1) a first lg light chain constant region or fragment of a first Ig light chain constant region
comprising an anuno acid sequence which is identical to SEQ H3 NO: 309, and wherein the isolated
protein further comprises a second antigen binding domain that binds a lymphoeyte antigen (e.g. CD3),
wherein the second antigen binding domain that binds a lvmphocyte antigen comprises the amino acid
sequence of SEQ ID NQO: 331, and a second Ig constant region or a tragment of a second Ig constant

region comprising an amino acid sequence which s identical to SEQ 1D NO: 106

Generation of multispecific proteins that comprise antigen binding fragments that bind K2

The antigen binding fragments that bind hK2 of the disclosure may be enginecred into

multispecific antibodies which are also encompassed within the scope of the invention.

The antigen binding fragments that bind hK2 may be engmeered into full length multispecific
antibodies which are generated using Fab arm exchange, in which substitutions are mntroduced into two
monospecific bivalent antibodics within the Ig constant region CH3 domain which promote Fab arm
exchange in vitro. In the methods, two monospecific bivalent antibodics are engimeered to have certain
substitutions at the CH3 domain that promote heterodimer stability; the antibodies are incubated together

under reducing conditions sufficient to allow the cysteines in the linge region to undergo disulfide bond
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isomerization; thereby generating the bispecific antibody by Fab anm exchange. The meubation
conditions may optimally be restored to non-reducing. Exemplary reducing agents that may be used are
2- mercaptocthylamine (2-MEA), dithiothretiol (DTT), dithioerythritol (DTE), ghutathione, tris(2-
carboxvethyhphosphine (TCEP), L-cvsteine and beta-mercaptoethanol, preferably a reducing agent
selected from the group consisting of) 2- mercaptoethyvlamine, dithiothreito! and tris{2-
carboxyethylphosphine, For example, meubation for at least 90 min at a temperature of at least 20°C in
the presence of at least 25 mM 2-MEA or in the presence of at least 0.5 mM dithiothreitol at a pH of from

3-8, for example at pH of 7.0 or at pH of 7.4 may be used.

CH3 mutations that may be used include technologics such as Knob-in-Hole mutations (Genentech),
electrostatically-matched mutations (Chugai, Amgen, NovoNordisk, Oncomed), the Strand Exchange
Engineered Domain body (SEEDbody) (EMD Serono}, Ducbodyv® mutations (Genmab), and other

asymimetric mutations {e.g. Zvmeworks).

Knob-in-hole mutations are disclosed for example in W(1996/027011 and inchide mustations on
the interface of CH3 region in which an amino acid with a small side chain (hole) is introduced into the
first CH3 region and an amino acid with a large side chain (knob) is introduced into the second CH3
region, resulting in preferential interaction between the first CH3 region and the second CH3 region.
Exemplary CH3 region mutations formung a knob and a hole are T366Y/F403A, T366W/F405W,
FAOSW/Y40TA, T394W/Y407T, T3945/Y407A, T366W/T394S, FAOSW/T394S and
T366W/T3665 1368A Y407V,

Heavy chain heterodimer formation may be promoted by using clectrostatic interactions by
substituting positively charged residucs on the first CH3 region and negativelv charged residues on the
second CH3 region as described in US2010/0015133, US2009/0182127, US2010/028637 or
US2011/0123532.

Other asymmetric mutations that can be used to promote heavy cham heterodimerization are
L351Y _F4035A Y407V/T394W, T3661 K392M T3%4W/F405A Y407V,
T366L K392M T394W/F403A Y407V, L351Y Y407A/T366A K409F,
351Y Y407A/T366V K409F, Y40TA/T366A K409F, or
T350V _L351Y F40S5A Y407V/T350V_T366L K3921, T394W as described in US2012/0149876 or
US2013/0195849 (Zymeworks).

SEEDbody mutations mvolve substituting select g residues with IgA residues to promote

heavy chai heterodimerization as described 1 US20070287170.
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Other exemplary mutations that may be ased are R409D K370E/D39SK. E357K,

S354C T366W/Y349C T3665 L368A Y407V, Y349C T366W/S334C T36685 L368A Y407V,
T366K/351D0, L3SIK/Y349E, L3S1K/Y 349D, L35IK/L368E, L3531V Y407A/T366A K409F,
L351Y Y407A/T366V _K409F, K392D/D399K, K392D/ E356K,

K253FE D282K K322D/D239K E240K K292D, K392D K409D/D356K 399K as described in
WO2007/147901, WO 20117143545, WO2013157954, WO2013096291 and US2018/0118849.

Duobodyv® mutations {Genmab) are disclosed for example in US9150663 and US2014/0303356
and include mutations F405L/K409R, wild-type/F405L R409K, T3501 K370T F4051/K409R,
K370W/K409R, D399AFGHILMNRSTVWY/K409R, T366ADEFGHILMOQVY/K409R,
L368ADEGHNRSTVQ/K409AGRH, D399FHKRQ/K409AGRH, FA40SIKLSTYW/K409AGRH and
Y407TLWQ/K409AGRH.

Additional bispecific or multispecific structures into which the antigen binding domains that bind
kK2 can be incorporated include Dual Variable Domain Immunoglobuling (DVD) (Int. Pat. Publ. No.
WG2009/134776; DVDs are full length antibodies compnsing the heavy chain having a structure VHI-
linker-VHZ2-CH and the light chain haviog the structure VL1-linker-VL2-CL; linker being optional},
structures that include various dimerization domains to connect the two antibody arms with different
specificity, such as leucine zipper or collagen dimenization domams (Int. Pat. Publ. No. W(O2012/022811,
U8, Pat. No. 5,932,448, UJ.S. Pat. No. 6,833 441}, two or more domain antibodies (dAbs) conjugated
together, diabodies, heavy chain only antibodies such as camelid antibodies and engineered camehid
antibodics, Dual Targeting (D'T)-Ig (GSK/Domantis), Two-in-one Antibody {(Genentech), Cross-hinked
Mabs (Karmanos Cancer Center), mAb2 (F-Star) and CovX-body (CovX/Plizer), IgG-like Bispecific
(nnClone/EL Lilly), Ts2ZAb (Medlmmune/AZ) and BsAb (Zymogenetics), HERCULES (Biogen Idec)
and TvAb (Roche), ScFv/Fc Fusions {Acadenmic Institution), SCORPION (Emergent
BioSolutions/Trubion, Zymogenetics/BMS), Dual Affinity Retargeting Technology (Fe-DART)
{MacroGenicsy and Dual{ScFv),-Fab (National Research Center for Antibody Medicing--China}, Dual-
Action or Bis-Fab {Genentech), Dock-and-Lock (BNL} (ImmunoMedics), Bivalent Bispecific (Biotecnol)
and Fab-Fv (UCB-Celltech). ScFv-, diabody-based, and domain antibodies, include but are not limited to,
Bispecific T Cell Engager (BiTE) (Micromet), Tandem Diabody (Tandab) (Affimed), Dual Affinity
Retargeting Technology (DART) (MacroGenics), Single-chain Diabody {Academic), TCR-like
Antibodies (AFT, ReceptorLogics), Human Serum Albumin ScFvy Fusion (Memmack) and COMBODY
{Epigen Biotech), dual targeting nanobodies (Ablynx}, dual targeting heavy chain only domain
antibodics.

The antigen binding domains that bind hK2 of the disclosure mayv also be engincered nto

multispecific proteins which comprise three polvpeptide chains. In such designs, at least one antigen
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binding domain is in the form of a scFv. Exemplary designs inclade (in which 17 indicates the first
antigen binding domain, *“27 indicates the second antigen binding domain and 37 indicates the third
antigen binding domain:

Design 1: Chain A) scFvi~ CH2-CH3; Chawn B) VL2-CL; Chain ) VH2-CHi-hinge-CH2-CH3

Diesign 2: Chain A) scFvi- hinge- CH2-CH3; Chain B} VL2-CL; Chain €y VH2-CH1-hinge-
CH2-CH3

Design 3: Chain A) scFvl- CH1-hinge- CH2Z-CH3,; Chain B) VL2-CL; Cham C) VH2Z-CHI-
hinge-CH2-CH3

esign 4 Chain Ay CH2-CH3-scFvl; Chain BY VL2-CL; Chain C) VH2Z-CH1-hinge-CH2-CH3

CH3 engineering may be incorporated to the Designs 1-4, such as mutations

L351Y _F405A Y407V/T394W, 13661 K392M T394W/FA05SA Y407V,

T366L K392M T394W/F405A Y407V, L351Y _Y407A/T366A K409F,

L3351Y Y40TA/T366V _K4G9F, Y407A/T366A K409F, or

T350V _L331Y F405A Y40TV/T350V _T366L K392L T394W as described in US2012/0149876 or
US2013/0195849 (Zymeworks).

In a particular embodiment, the design is: Chain A) scFv-hinge-CH2-CH3; Chain B) VL.2-CL;
Chain C) VH2-CH1-hinge-CH2-CH3.

In some embodiment, the 1solated multispecific protein comprises a first binding domain that
binds hK2 and a second hinding domain that binds a lymphocyte antigen {(such as CD3), wherein the first
antizgen binding domain that binds hK2 comprises a HCDRI of SEQ 1D NQOs: 63, 72, 141, 147, 170, 176,
188, 194, 196, 198, 200, 206, or 216, a HCDR2 of SEQ 1D NOs: 64, 65, 73, 142, 148, 171, 177, 188, 189,
195, 197, 199, 201, 207, 0or 217, a HCDR3 of SEQ 1D NQOs: 66, 143, 172, 178, 184, 190, 208, or 218, a
LCDRI of SEQ 1D NOs: 67, 68, 144, 173, 179, 182, 185 or 191 a LCDR2 of SEQ ID NOs: 69, 70, 145,
174, 180, 186, 192 or 470, and a LCDR3 of SEQ 1D NOs: 71, 146, 175, 181, 187, 193, or 209,

In some embodiment the lymphocvie antigen 1s CD3.In some embodiment, the isolated
multispecific protein comprises a first binding domain that binds hK2 and a second binding domain that
binds a lymphocyte antigen {such as CD3), wherein the first antigen binding domain that binds hK2
comprises the HCDR1, the HCDRZ, the HCDR3, the LCDRI, the LCDR2 and the LCDR3 of
SEQ ID NQs: 141, 142, 143, 144, 145 and 146, respectively;

SEQ ID Nos: 170, 171, 172, 173, 174 and 175, respectively;
SEQID NG: 176, 177,178, 179, 180 and 181, respectively;
SEQ ID NGO: 170, 183, 184, 185, 186 and 187, respectively;
SEQ 1D NO: 188, 189, 190, 191, 192 and 193, respectively;
SEQ 1D NO: 206, 207, 208, 182, 470 and 209, respectively;
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SEQ 1D NQOs: 147, 148, 143, 144, 1435 and 146, respectively;
SEQ 1D NO: 194, 195, 172,173, 174 and 175, respectively;
SEQ 1D NG: 196, 197, 178, 179, 190 and 181 respectively;
SEQ ID NG: 198, 199, 184, 185, 186 and 187, respectively:
SEQ ID NG: 200, 201, 150, 191, 192 and 193 respectively; or
SEQID NO: 216,217, 218, 182, 470, and 209 respectively.

In some embodiment the lvmphocyte antigen is CD3.In a particular embodiment, the
isolated multispecitic protein comprises a first binding domain that binds hK2 and a second binding
domain that binds a lymphocyte antigen {e.g. D3}, wherein the first antigen binding domain that binds
hK2 comprises the HCDRI, the HCDR2, the HCDR3, the LUCDRI, the LCDRZ and the LCBR3 of SEQ
D NOs: 170, 171, 172, 173, 174 and 175, respectivelv or of SEQ 1D NOs: 194, 195, 172, 173, 174, and
175, respectively.

In some embodiment, the isolated multispecific protein comprises a first binding domain that
binds hK2 and a second binding domain that binds a lymphocyte antigen {such as CD3}, wherein the first
antigen binding domain that binds hK2 comprises
the VH of SEQ [ NO: 137 and the VL of SEQ 1D NO: 138;
the VH of SEQ [D NGO: 162 and the VL of SEQ 1D NO: 163;
the VH of SEQ 1D NO: 164 and the VL of SEQ 1D NG: 165,
the VH of SEQ ID NO: 166 and the VL of SEQ D NG 167,
the VH of SEQ 1D NO: 168 and the VL of SEQ D NO: 169; or
the VH of SEQ ID NO: 204 and the VL of SEQ ID NO: 205,

In some embodiment the lymphocyie antigen is CD3,

In some embodiment, the isolated multispecific protein comprises a first binding domain that
binds hK?Z and a second binding domain that binds a lvmphocyte antigen (such as CD3), wherein the furst
antigen binding domain that binds hK2 comprises the VH of SEQ 1D NO: 75 and the VL of SEQ ID NO:
74.

In some embodiment the lymphocyte antigen 1s CD3.In some embodiments, the isolated
multispecific protein compnses a first binding domain that binds hK2 and a second binding domain that
binds a lyraphocyte antigen (e.g. CD3), wherein the first antigen binding domain that binds hK2
comprises a YH which is at least 80% (e.g. at least 85%, at least 90%, at least 95% or at least 99%
identical to the VH of SEQ 1D NO: 162 and a VL which is at least 80% {e. g at least 85%, at least 90%, at
least 95% or at least 99%) wdentical to the VL of SEQ 1D NO: 163,

In a particular embodiment, the 1solated multispecific protein comprises a first binding domain

that binds hK2 and a second binding domain that binds a lymphocyte antigen {e.g. CD3}, wherein the first
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antigen binding domain that binds hK2 comprises a VH of SEQ [D NG: 162 and 2 VL which 1s at least
80% {e.g. at least 85%. at least 90%, at least 959% or at least 99%) identical to the VL of SEQ ID
NO: 163,

In a particular embodiment, the isolated multispecific protein comprises a first binding domain
that binds hK2 and a second binding domain that binds a lymphocyte antigen (e.g. CD3), wherein the first
antigen binding domain that binds hK2 comprises a VH which is at least 80% {e.g. at lcast 85%, at lcast
90%, at lcast 95% or at least 99%%) identical to the VH of SEQ 1D NG: 162 and a VL of SEQ 1D NG: 163,

In a particular embodiment, the isolated multispecific protein comprises a first binding domain
that binds hK2 and a second binding domain that binds a lymphocyte antigen {e.g. CD3}, wherein the first
antigen binding domain that binds hK2 comprises a VH which is at least 80% {¢.g. at least 85%, at least
90%, at least 95% or at least 99%) identical to the VH of SEQ ID NG: 162 and a VL which is at least
80% (e.g. at least 85%, at least 90%, at least 93% or at least 99%) identical to the VL of SEQ ID
NQO: 163,

I a particular embodiment the isolated multispecific protein comprises a first binding domain
that binds hK2 and a second binding domain that binds a lymphocyte antigen {(e.g. CD3), wherein the first
antigen binding domain that binds hKZ2 comprises a VHof SEQ ID NO: 162 and a VL of SEQ 1D
NO: 163,

In some embodiment, the 1solated multispecific proten comprises a first binding domain that
binds hK2 and a second hinding domain that binds a lymphocyte antigen {(such as CD3), wherein the first
antigen binding domain that binds hK2 comprises the VH of SEQ 1D NOs: 4, 5, 6, 137, 139, 159, or 161
and the VL of SEQ ID NQOs: 1, 2, 3, 140, or 160 with the proviso that the antigen binding domain that
binds hKZ does not comprise the VH of SEQ 1D NO: 5 and the VL of SEQ 1D NG: 2.

In some embodiment the lymphocyvie antigen is CD3.

In some embodiment, the isolated multispecific protein comprises a first binding domain that
binds hK2 and a second binding domain that binds a lymphocyte antigen (such as CD3), wherein wherein
the first antigen binding domain that binds hK2 comprises:
the VH of SEQ ID NO: 4 and the VL of SEQ 1D NG: 1;
the VH of SEQ 1D NO: 4 and the VL of SEQ ID NG: 2;
the VH of SEQ ID NO: 4 and the VL of SEQ ID NGO: 3;

the VH of SEQ ID NO: 4 and the VL of SEQ 1D NG: 140;
the VH of SEQ D NO: 4 and the VL of SEQ 1D NO: 160;
the VH of SEQ 1D NO: 5 and the VL of SEQ ID NG 1
the VH of SEQ [D NO: 5 and the VL of SEQ 1D NG: 3;
the VH of SEQ 1D NO: 5 and the VL of SEQ ID NO: 140;
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the VH of SEQ ID NO: 5 and the VL of SEQ 1D NG: 160;
the VH of SEQ ID NO: 6 and the VL of SEQ ID NG: 1
the VH of SEQ 1D NO: 6 and the VL of SEQ ID NG: 2;
the VH of SEQ ID NO: 6 and the VL of SEQ ID NGO: 3;
the VH of SEQ ID NQ: 6 and the VL of SEQ 1D NOG: 140;
the VH of SEQ 1D NO: 6 and the VL of SEQ ID NO: 160;
the VH of SEQ [D NO: 139 and the VL of SEQ 1D NO: 1
the VH of SEQ [D NO: 139 and the VL of SEQ 1D NG: 2;
the VH of SEQ 1D NO: 139 and the VL of SEQ 1D NGO: 3;
the VH of SEQ ID NO: 139 and the VL of SEQ D NG: 140;
the VH of SEQ 1) NG: 139 and the VL of SEQ 1D NO: 160;
the VH of SEQ 1D NGO: 159 and the VL of SEQ [D NO: I
the VH of SEQ ID NQO: 159 and the VL of SEQ [T NO: 2;
the VH of SEQ 1D NO: 159 and the VL of SEQ [D NGO 3;
the VH of SEQ 1D NO: 159 and the VL of SEQ 1D NO: 140;
the VH of SEQ [ NO: 159 and the VL of SEQ 1D NG 160;
the VH of SEQ [D NO: 161 and the VL of SEQ ID NGO i;
the VH of SEQ 1D NO: 161 and the VL of SEQ 1D NO: 2;
the VH of SEQ ID NO: 161 and the VL of SEQ ID NO:
the VH of SEQ 1D NO: 161 and the VL of SEQ D NO: 140; or
the VH of SEQ ID NQ: 161 and the VL of SEQ ID NO: 160.

(U9
w

In some embodiment the lymphocyie antigen is CD3,

In some embodiment, the isolated multispecific protein comprises a first binding domain that
binds hK2 and a second binding domain that binds a lymphocyte antigen {such as CD3}, wherein the first
antigen binding domain that binds hK2 comprises the amino acid sequence of SEQ 13 NOs: 8, 9, 10, 11,
12,13, 14,15, 16, 17, 18,19, 20, 21,22, 23, 133, 134, 135, 136, 308, 316, 318, 319, 320,321, 322, 323,
324, 325, 404, 403, 406, 407, 408, or 409.

In some embodiment the lymphocyie antigen 1s CD3,

In some embodiments, the isolated mudtispecific protein comprises a first binding domain that
binds hK2 and a second hinding domain that binds a lvmphocyte antigen {(¢.g. D3}, wherein the first
antigen binding domain that binds hK 2 comprises an amino acid seqguence at least 80% (e.g. at least 85%,
at least 90%, at least 95% or at least 99%) dentical to the amino acid sequence of SEQ 1D NO: 404 or

405,
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It a particolar embodiment, the isolated multispecific protein comprises a first binding domain
that binds hK?2 and a second binding domain that binds a lymphocyte antigen (e.g. CD3), wherein the first

antigen binding domain that binds bK 2 comprises an amino acid sequence of SEQ 1D NO: 404 or 403,

In some embodiments, the 1solated multispecific protein comprises a first binding domain that
binds hK2 and a second binding domain that binds a lymphocyte antigen, wherein the second antigen
binding domain that binds the lymphocyte antigen comprises a HCDRI of SEQ ID NOs: 255 or 116, 3
HCDR2 of SEQ 1D NOs: 256, or 117, a HCDR3 of SEQ ID NOs: 257, or 118, a LCDRI of SEQ ID NOs:
258 or 119 a LCDR2 of SEQ 1D NOs: 259, or 120, and a LCDR3 of SEQ 1D NOs: 260, 261, or 121.

In some embodiment, the isolated multispecific protein comprises a first binding domain that
binds hK2 and a second binding domain that binds a lymphocyte antigen, whereimn the second antigen
binding domain that binds the lymphocyie antigen comprises the VH of SEQ ID NO: 248 and the VL of
SEQ 1D NO: 157,

In some embodiments, the isolated multispecific protein comprises a first binding domain that
binds hK2 and a second binding domain that binds a lymphocyte antigen, wherein the second antigen
binding domain that binds the lymphocyte antigen comprises:
the HCDR1 of SEQ 1D NO: 255, the HCDRZ of SEQ 1D NQO: 256, the HCDR3 of SEQ 1D NQ: 257, the
LCDRI of SEQ 1D NO: 258, the LCDR2 of SEQ 1D NO: 259 and a LCDR3 of SEQ 1D NO: 260; or
the HCDRI of SEQ ID NG: 255, the HCDR?2 of SEQ 1D NO: 256, the HCDR3 of SEQ [D NO: 257, the
LCDRI1 of SEQ ID NO: 238, the LCDR2 of SEQ ID NGO 259 and the LCDR3 of SEQ ID NO: 261,

In some embodiments, the isolated multispecific protem comprises a first binding domain that
binds hK2 and a second binding domain that binds a lymphocyte antigen, wherem the second antigen
binding domain that binds the lymphocyte antigen comprises:
the VH of SEQ D NO: 248 and the VL of SEQ 1D N 249;
the VH of SEQ [ NO: 248 and the VL of SEQ 1D NG: 250;
the VH of SEQ [ NO: 248 and the VL of SEQ ID NO: 25
the VH of SEQ ID NO: 248 and the VL of SEQ ID NO: 252;
the VH of SEQ 1D NO: 248 and the VL of SEQ ID NQO: 253 or
the VH of SEQ 1D NO: 248 and the VL of SEQ 1D NO: 254

In some embodiments, the isolated multispecific protem comprises a first binding domain that
binds hK2 and a second binding domain that binds a lymphocyte antigen, wherein the second antigen
binding domain that binds the lvmphocyie antigen comprises a VH which is at least 80% {e.g. at least

85%, at feast 90%, at lcast 95% or at least 99%) identical to the VH SEQ 1D NO: 248 and a VL which is
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at least 80% (e.g. at least 85%, at least 90%, at least 95% or at least 99%) wdentical to the VL of SEQ ID
NGO 251

In a particular embodiment, the isolated multispecific protein comprises a first binding domain
that binds hK2 and a second binding domain that binds a lymphocyte antigen, wherein the sccond antigen
binding domain that binds the lymphocyte antigen comprises a VH of SEQ ID NQO: 248 and a VL of SEQ
1D NG: 251,

In some embodiment, the isolated multispecific protein comprises a first binding domain that
binds hK2 and a second binding domain that binds a Ilymphocyte antigen, wherein the second antigen
binding domain that binds the lymphocyvie antigen comprises
the HCDRI of SEQ 1D NO: 116, the HCDR2 of SEQQ 1D NO: 117, the HCDR3 of SEQ ID NO: 118, the
LCDR1 of SEQ 1D NO: 119, the LCDR2 of SEQ ID NO: 120 and the LCDR3 of SEQ ID NO: 121 or
the VH of SEQ ID NO: 122 and the VL of SEQ ID NO: 123,

I a particular embodiment, the isclated multispecific protein comprises a first binding domain
that binds hKZ2 and a second binding domain that binds a lymphocyte antigen, wherein the second antigen
binding domain that binds the lyvmphocvic antigen comprises the HCDR1 of SEQ 1D NO: 255, the
HCDR2 of SEQ 1D NO: 256, the HCDR3 of SEQ ID NG: 257, the LCDR1 of SEQ D NO: 238, the
LCDR2 of SEQ ID NQO: 259 and the LCDR3 of SEQ ID NG: 261,

In some embodiments, the second binding domain of the isolated multispecific protein, that binds
the lvmphocyte antigen, comprises the amino acid sequenee of SEQ 1 NOs: 326, 327, 328, 329, 330,
331,332, 333, 334, 335,336 or 337.

I a particular embodiment, the sccond binding domain of the isolated multispecific protein, that
binds the lyraphocvie antigen, comprises an amino acid sequence which is at least 80% {e.g. at least 85%,

at least 90%, at least 959 or at least 99%) identical to the amino acid sequence of SEQ 1D NO: 331,

The disclosure also provides an 1solated multispecific protein, comprising a first domain that
binds hK2 and a second domain that binds CD3, wherein
the first binding domain that binds hK2 comprises a HCDR1, a HCDR2, a HCDR3, a LCDRI, a LCDR2
and a LCDR3 of SEQ ID NOs: 63, 65, 66, 67, 69 and 71, respectively, and the second domain that binds
the lymphocvte antigen comprises the HCDRE, the HCDR2, the HCDR3, the LCDIR], the LUDR? and
the LCDR3 of SEQ 1D NOs: 255, 256, 275, 258, 259 and 260, respectively;
the first binding domain that binds hbK2 comprises a scFv of SEQ 1D NO: 136, and the second binding
domain that binds the lymphocyie antigen comprises the VH of SEQ ID NO: 243 and the VL of SEQ 1D
NO: 251; and/or
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the isolated multispecific protem comprises a HCH of SEQ ID NQO: 351, a HC2 of SEQ ID NG: 358 and a
L.C2 of SEQ 1D NO: 267.

In some embodiments the isolated multispecific protein 1s an anti-hK2/anti-CD3 protein.

The disclosure also provides an isolated multispecific protein, comprising a first domain that
binds hK2 and a second domain that binds CD3, wherein
the first binding domain that binds hK2 comprises a HCDRI, a HCDRZ, a HCDR3, a LCDR1, a LCDR2
and a LCDR3 of SEQ 1D NOs: 63, 65, 66, 67, 69 and 71, respectively, and the second domain that binds
the lyvmphocyte antigen comprises the HCDRI, the HCDR2, the HCDR3, the LCDRI, the LCDR2 and
the LCDR3 of SEQ I NOs: 116, 117, 118, 119,120 and 121, respectively:
the first binding domain that binds hK?2 comprises a scfv of SEQ D NO: 136, and the second binding
domain that binds the lyvmphocyie antigen comprises the VH of SEQ 1D NO: 122 and the VL of SEQ 1D
NQ: 123; and/or
the isolated multispecific protein comprises a HCI of SEG I NG: 351, a HC2 of SEQ 1D NG: 35% and a
LC2 of SEQ D NO: 272

In some cmbodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an 1solated multispecific protein, comprising a first domain that
binds hK2 and a second domain that binds CD3, wherein
the first binding domain that binds hK2 comprises a HCDR1, a HCDR2, a HCDR3, a LCDRI, a LCDR2
and a LCDR3 of SEQ ID NQOs: 141, 142, 143, 144, 145 and 146, respectively, and the second domain that
binds the lymphocoyte antigen comprises the HCDRI, the HCDRZ2, the HCDR3, the LCDR1, the LCDR2
and the LCDR3 of SEQ 1D NUs: 255, 256, 257, 258, 259 and 260, respectively;
the first binding domain that binds bK2 comprises a scFv of SEQ 1D NG: 134, and the sccond binding
domain that binds the lymphocvie antigen comprises the VH of SEQ 1D NO: 245 and the VL of SEQ 1D
NO: 251; and/or
the 1solated muldtispecific protein comprises a HCE of SEQ IDNQ: 352, a HC2 of SEQIDNOG: 358 and &
LC2 of SEQ 1D NO: 267,

In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protem.

The disclosure alsc provides an isolated multispecific protein, comprising a first domain that
binds hK2 and a second domain that binds CD3, wherein
the first binding domain that binds bK2 comprises a HCDRI, a HCDR2, a HCDR3S, a LCDRI, a LCDR2
and a LCDR3 of SEQ ID NQs: 141, 142, 143, 144, 145 and 146, respectively, and the second domain that
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binds the lvmphocyte antigen comprises the HCDR1, the HCBR2, the HCDR3, the LCDRI, the LCDR2
and the LCDR3 of SEQ 12 NQg: 116, 117, 118, 119, 120 and 121, respectively;

the first binding domain that binds hK?2 comprises a scfv of SEQ D NO: 134, and the second binding
domain that binds the lyvmphocyie antigen comprises the VH of SEQ ID NO: 122 and the VL of SEQ ID
NQ: 123; and/or

the isolated multispecific protein comprises a HCT of SEG ID NGO 352, a HCZ of SEQ ID NG: 25%and a
LC2 of SEQ ID NO: 272,

In some embodiments the 1solated multispecific protein 1s an anti-hK2/anti-CD3 protein.

The disclosure also provides an isolated multispecific protein, comprising a first domain that
binds hK2 and a second domain that binds D3, wherein
the first binding domain that binds hK2 comprises a HCDR1, a HCDR2, a HCDR3, a LCDR1, a LCDR2
and a LCDR3 of SEQ 1D NQOs: 188, 189, 190, 191, 192 and 193, respectively, and the second domain that
binds the lymphocoyte antigen comprises the HCDRI, the HCDRZ2, the HCDR3, the LCDR1, the LCDR2
and the LCDR3 of SEQ 1D NOs: 255, 256, 257, 238, 259 and 260, respectively,
the first binding domain that binds hK2 comprises a scFv of SEQ 1D NO: 325, and the second binding
domain that binds the lymphocvie antigen comprises the VH of SEQ 1D NO: 245 and the VL of SEQ 1D
NO: 251; and/or
the 1solated mudtispecific protein comprises a HCE of SEQ ID NQO: 353, a HC2 of SEQ IDNOG: 358 and &
LC2 of SEQ 1D NO: 267,

In some embodiments the 1solated multispecific protein i1s an anti-hK2/anti-CD3 protein.

The disclosure also provides an isolated multispecific protein, comprising a first domain that
binds hK2 and a second domain that binds CD3, wherein
the first binding domain that binds bK2 comprises a HCDRI, a HCDR2, a HCDR3S, a LCDRI, a LCDR2
and a LCDR3 of SEQ 1D NGs: 170, 171, 172, 173, 174 and 175, respectively, and the second domain that
binds the lvmphocyte antigen comprises the HCDR1, the HCBR2, the HCDR3, the LCDR1, the LCDR2
and the LCDR3 of SEQ 1D NOs: 255, 256, 257, 258, 259 and 260, respectively;
the first binding domain that binds hK2 comprises a VH of SEQ ID NO: 162 and the VL of SEQ [D NO:
163, and the second binding domain that binds the lymphocvte antigen comprises a scFyv of SEQ 1D NO:
331; and/or
the isolated multispecific protein comprises a HCIL of SEQID NO: 354, a LC1 of SEQID NG: 221 and &
HC2 of SEQ D NG: 360,

In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protein.
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The disclosure also provides an isolated multispecific protein, comprising a first domain that
binds hK2 and a second domain that binds D3, wherein
the first binding domain that binds hK2 comprises a HCDRI1, a HCDR2, a HCDR3, a LCDR1, a LCDR2
and a LCDR3 of SEQ ID NQOs: 170, 183, 184, 185, 186 and 187, respectively, and the second domain that
binds the lymphocoyte antigen comprises the HCDRI, the HCDR2, the HCDR3, the LUCDR1, the LCDR2
and the LCDR3 of SEQ 1D NUs: 255, 256, 257, 258, 259 and 260, respectively;
the first binding domain that binds hk2 comprises a VH of SEQ 1D NO: 166 and the VL of SEQ 1D NG:
444, and the second binding domain that binds the lyvmphocyte antigen comprises a scFv of SEQ 1D NO:
331; and/or
the 1solated multispecitic protein comprises a HCE of SEQ ID NG 355 a LCL of SEQ IDNO: 445 and a
HC2 of SEQ D NG: 360,

In some embodiments the 1solated multispecific protein i1s an anti-hK2/anti-CD3 protein.

The disclosure alsc provides an isolated multispecific protein, comprising a first domain that
binds hK2 and a second domain that binds CD3, wherein
the first binding domain that binds hk2 comprises a HCDRI, a HCDRZ, a HCDR3, a LCDRI, a LCDR2
and a LCDR3 of SEQ ID NQs: 176, 177, 178, 179, 180 and 181, respectively, and the second domain that
binds the lvmphocyie antigen comprises the HCDR1, the HCBR2, the HCDR3, the LCDR1, the LCDR2
and the LCDR3 of SEQ 1D NOs: 255, 256, 257, 258, 259 and 260, respectively;
the first binding domain that binds hK2 comprises a VH of SEQ ID NO: 164 and the VL of SEQ 1D NO:
165, and the second binding domain that binds the lymphocyie antigen comprises a scFv of SEQ 1D NO:
331; and/or
the isolated multispecific protein comprises a HC1 of SEQ 1D NG: 356, a LC1 of SEQID NO: 222 and 2
HC2 of SEQ ID NO: 360,

In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an isolated nultispecitic protein, comprising a first domain that
binds hK2 and a second doman that binds CD3, wherein
the first binding domain that binds hK2 comprises a HCDRI1, a HCDR2, a HCDR3, a LCDR1, a LCDR2
and a LCDR3 of SEQ 1D NQOsg: 188, 189, 190, 191, 192 and 193, respectively, and the second domain that
binds the lymphocyie antigen comprises the HCDRI, the HCDR2, the HCDR3, the LCDRI, the LCDR2
and the LCDR3 of SEQ ID NOs: 116, 117, 118, 119, 120 and 121, respectively;
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the first binding domain that binds hK2 comprises a scbFv of SEQ 1D NO: 325, and the second binding
domain that binds the lymphocyte antigen comprises a VH of SEGQ 1D NO: 122 and a VL of SEQ ID NG
123; and/or

the 1solated multispecific proten comprises a HCT of SEQ 1D NO: 333, a HCZ of SEQ ID NO: 33% and a
LC2 of SEQ ID NO: 272,

I some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an 1solated multispecific protein, comprising a first domain that
binds hK2 and a second domain that binds CD3, wherein
the first binding domain that binds hK2 comprises a HCBR1, a HCDR2, s HCDR3, a LCDR, a LCDR2
and a LCDR3 of SEQ 1D NOs: 206, 207, 208, 182, 470, 209, respectively, and the second domain that
binds the lvmphocyte antigen comprises the HCDRI, the HCDR?Z, the HCDRS3, the LCDRI, the LCDR2
and the LCDR3 of SEQ ID NQCs: 116, 117, 118, 119, 120 and 121, respectively;
the first binding domain that binds hK2 comprises a scFv of SEG 1D NO: 316, and the second binding
domain that binds the lyvmphocyte antigen comprises a VH of SEQ ID NO: 122 and a VL of SEQ ID NO:
123; and/or
the isolated multispecific protein comprises a HCL of SEGQ ID NG: 357, a HC2 of SEQ ID NO: 35% and a
LC2 of SEG ID NG: 272,

In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an isolated multispecific protein, comprising a first domain that
binds hK2 and a second domain that binds CD3, wherein
the first binding domain that binds hK2 comprises a HCDRI, a HCDRZ, a HCDR3, a LCDR1, a LCDR2
and a LCDR3 of SEQ 1D NOs: 206, 207, 208, 182, 470, 209, respectively, and the sccond domain that
binds the tvmphocvie antigen comprises the HCDR1, the HCDR2, the HCDR3, the LCDRUI, the LCDR2
and the LCDR3 of SEQ 1D NQOs: 255, 256, 257, 258, 259, and 260, respectively;
the first binding domain that binds hK2 comprises a scFv of SEQ ID NG: 316, and the second binding
domain that binds the lymphocyte antigen comprises a VH of SEHQ 1D NG: 248 and a VL of SEQ 1D NO:
151 and/or
the isolated multispecific protein comprises a HC of SEQ D NO: 357, a HC2 of SEQ ID NO: 358 and &
LC2 of SEG 1D NO: 267,

In some cmbodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protein.
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The disclosure also provides an 1solated multispecific protein, comprising a first domain that
binds hK2 and a second domain that binds CD3, wherein
the first binding domain that binds hK2 comprises a HCDR1, a HCDR2, a HCDR3, a LCDRI, a LCDR2
and a LCDR3 of SEQ ID NOs: 170, 171, 172, 173, 174 and 175, respectively, and the second domain that
binds the lymphocyte antigen comprises the HCDRI, the HCDRZ, the HCDR3, the LCDR1, the LCDR2
and the LCDR3 of SEQ 1D NOs: 255, 256, 257, 238, 259 and 260, respectively,
the first binding domain that binds hK2 comprises a VH of SEQ 1D NGO 162 and the VL of SEQ 1D NG:
163, and the second binding domain that binds the lvmphocyte antigen comprises a scFv of SEQ ID NO:
331; and/or
the 1solated multispecific protein comprises a HC of SEQ ID NG: 361, a LC1 of SEQ ID NO: 221 and a
HC2 of SEQ 1D NG: 362,

In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protem.

The disclosure also provides an isolated multispecific protemn, comprising a first domain that

binds hK2 and a second domain that binds CD3, wherein

the first binding domain that binds hK2 comprises a HCDRI1, a HCDR2, a HCDR3, a LCDR1, a LCDR2
and a LCDR3 of SEQ ID NQOs: 63, 65, 66, 67, 69 and 71, respectively, and the second domain that binds
the lymphocyte antigen comprises the HCDRI. the HCDR2, the HCDR3, the LCDR], the LCDR2 and
the LCDR3 of SEQ D NOs: 255, 256, 275, 258, 259 and 261, respectively;

wherein the first binding domain that binds hK2 comprises a HCDRI, a HCDR2, a HCDR3, a LCDR, a
LCDR2 and a LCDR3 of SEQ 1D NQOs: 63, 65, 66, 67, 69 and 71, respectively, and the second domain
that binds the lymphocyte antigen comprises the HCDR1, the HCDRZ, the HCDR3, the LCDRI, the
LCDR? and the LCDR3 of SEQ ID NOs: 116, 117, 118, 119, 120 and 121, respectively;

wherein the first binding domain that binds hK?2 comprises a HCDRI, a HCDR2, a HCDR3, a LCDR1, a
LCDR2 and a LCDR3 of SEQ 1D NOs: 141, 142, 143 144, 145 and 146, respectively, and the second
domain that binds the lymphocyte antigen comprises the HCDRI, the HCDRZ, the HCDR3, the LCDRI.
the LCDRZ and the LCDR3 of SEQ 1D NOs: 255, 256, 257, 258, 259 and 261, respectively;

wherein the first binding domain that binds hK2 comprises a HCDRI, a HCDR2, a HCDR3, a LCDR, a
LCDRZ and a LCDR3 of SEGQ 1D NOs: 141, 142, 143, 144, 145 and 146, respectively, and the second
domain that binds the lymphocyte antigen comprises the HCDR1, the HCDR2 the HCDR3, the LCDRY,
the LCDR2 and the LCDR3 of SEQ 1D NOs: 116, 117, 118, 119, 120 and 121, respectively;

wherein the first binding domain that binds hK2 comprises a HCDRI1, a HCDR2, a HCDR3, a LCDR], a
LCDR2 and a LCDR3 of SEQ 1D NOs: 188, 189, 190, 191, 192 and 193, respectively, and the second
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domain that binds the lymphocyte antigen comprises the HCDRI, the HCDR2, the HCDR3, the LCBR],
the LUDBR2 and the LCDR3 of SEQ 1D NOsg: 255, 256, 257, 258, 259 and 261, respectively;

wherein the first domain that binds hK2 comprises a HCDR1, a HCDR2, a HCDR3, a LCDRY, a LCDRZ
and a LCDR3 of SEQ ID NOs: 170, 171, 172, 173, 174 and 175, respectively, and the second domain that
binds the lymphocyte antigen comprises a HCDRI, a HCDR2, a HCDR3, s LCDR1, s LCDR2 and &
LCDR3 of SEQ 1D NOs: 255, 256, 257, 258, 259 and 261, respectively:

wherein the first binding domain that binds hK2 comprises a HCDRI, a HCDRZ, a HCDR3, a LCDR1. a
LCDR2 and a LCDR3 of SEQ 1D NQOs: 170, 183, 184, 185, 186 and 187, respectively, and the second
domain that binds the lymphocyte antigen comprises the HCDRI, the HCDR2, the HCDR3, the LCBR],
the LUDBR2 and the LCDR3 of SEQ 1D NOs: 255, 256, 257, 258,259 and 261, respectively;

wherein the first binding domain that binds hK2 comprises a HCDR1, a HCDR2, a HCDR3,a LCDR]1, a
LCDR2 and a LCDR3 of SEQ ID NGs: 176, 177, 178, 179, 180 and 181, respectively, and the second
domain that binds the lymphocyte antigen comprises the HCDRI, the HCDRZ, the HCDR3, the LCDR1,
the LCDR2 and the LCDR3 of SEQ ID NOs: 255, 256, 257, 258, 259 and 261, respectively;

wherein the first binding domain that binds hK2 comprises a HCDRI, a HCDRZ, a HCDR3, a LCDR1, a
LCDR2 and a LCDR32 of SEQ ID NOs: 188, 189, 190, 191, 192 and 193, respectively, and the second
domain that binds the lymphocyie antigen comprises the HCDR1, the HCDRZ, the HCDR3, the LCDRJ,
the LOCDR?2 and the ECDR3 of SEQ ID NOs: 116, 117, 118, 119, 120 and 121, respectively;

wherein the first binding domain that binds hK2 comprises a HCDR1, a HCDR?2 a HCDR3 a LCDRY a
LCDR2 and a LCDR3 of SEQ 1D NQOs: 206, 207, 208, 182, 470, 209, respectively, and the second
domain that binds the lymphocyte antigen comprises the HCDRI, the HCDRZ, the HCDR3, the LCDR1,
the LCDRZ and the LCDR3 of SEQ ID NOs: 116, 117, 118, 119, 120 and 121, respectively;

wherein the first binding domain that binds hK2 comprises a HCDRI, a HCDRZ, a HCDR3, a LCDR1. a
LCDR2 and a LCDR3 of SEQ 1D NOs: 206, 207, 208, 182, 470, 209, respectively, and the second
domain that binds the lymphocyie antigen comprises the HCDR1, the HCDRZ, the HCDR3, the LCDRJ,
the LCDR?2 and the LCDR3 of SEQ ID NOs: 253, 256, 257, 258, 259, and 261, respectively; or

wherein the first binding domain that binds hK2 comprises a HCDR1, a HCDR?2 a HCDR3 a LCDRY a
LCDRZ2 and a LCDR3 of SEQ 1D NQOs: 170, 171, 172, 173, 174 and 175, respectively, and the second
domain that binds the lymphocyte antigen comprises the HCDRI, the HCDR2, the HCDR3, the LCDR1,
the LCDR2 and the LCDR3 of SEQ D NQs: 255, 256, 257, 258, 259 and 261, respectively.

In some embodiments the 1solated multispecific protein is an anti-hK2/anti-CD3 protein.
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The disclosure also provides an 1solated multispecific protein, comprising a first domain that
binds bK?2 and a second domain that binds CD3, wherein the first binding domain that binds kK2
comprises a HCDRI, a HCDR2, aHCDR3, a LCDRI, a LCDR2 and a LCDR3 of SEQ 1D NOs: 63, 65,
66, 67, 69 and 71, respectively, and the second domain that binds the lymphocyie antigen comprises the
HCDRI, the HCDR2Z, the HCDR3, the LCDR1, the LCDR2 and the LCDR3 of SEQ ID NQOs: 255, 256,
275, 258, 259 and 261, respectively.

In some embodiments the isclated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an 1solated multispecific protein, comprising a first domain that
binds hK2 and a sccond domain that binds CD3, wherein the first binding domain that binds hK2
comprises a HCDR1, a HCDR2, a HCDR3, a LCDRI, a LCDR2 and a LCDR3 of SEQ 1D NQOs: 63, 65,
66, 67, 69 and 71, respectively, and the second domain that binds the lvmphocyte antigen comprises the
HCDRI, the HCDR?2, the HCDR3, the LCDRI, the LCDR2 and the LCDR3 of SEQ 1D NOs: 116, 117,
118, 119, 120 and 121, respectively.

In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an 1solated multispecific protein, comprising a tirst domain that
binds hK2 and a second domain that binds CD3, whercin the first binding domain that binds hK2
comprises a HCDRI, a HCDRZ, a HCDR3, a LCDR1, a LCDR2 and a LCDR3 of SEQ ID NOs: 141,
142, 143, 144, 145 and 146, respectively, and the second domain that binds the lyvmphocyie antigen
comprises the HCDR1, the HCBR2, the HCDR3, the LCDRI, the LCBR2 and the LCDR3 of SEQ ID
NQs: 255, 256, 257, 258, 259 and 261, respectively.

In some embodiments the isclated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an 1solated multispecific protein, comprising a first domain that
binds hKZ and a second domain that binds CD3, wherein the first binding domain that binds hK2
comprises a HCDR1, a HCDR2, a HCDR3, a LCDRI, a LCDR2 and a2 LCDR3 of SEQ 1D NOs: 141,
142, 143, 144, 145 and 146, respectively, and the second domain that binds the lvmphocyte antigen
comprises the HCDR1, the HCDR2, the HCDR3, the LCDRI, the LCDR2 and the LCDR3 of SEGQ ID
NOs: 116, 117, 118, 119, 120 and 121, respectively.
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In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an 1solated multispecific protein, comprising a first domain that
binds bK?2 and a second domain that binds CD3, wherein the first binding domain that binds hK2
comprises a HCDRI, a HCDR2, a HCDR3, a LCDR1, a LCDR2 and a LCDR3 of SEQ ID NOs: 188,
189, 190, 191, 192 and 193, respectively, and the second domain that binds the yvmphocyie antigen
comprises the HCDR1, the HCBR2, the HCDR3, the LCDRI, the LCDR2 and the LCDR3 of SEQ ID
NQOs: 255,256,257, 258, 259 and 261, respectively.

In some embodiments the isclated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure alsc provides an isolated multispecific protein, comprising a first domain that
binds hK? and a sccond domain that binds CD3, wherein the first domain that binds hK2 comprises a
HCDRI1, a HCDR2, a HCDR3, s LCDRIE, a LCDR2 and a LCBR3 of SEQG ID NOs: 170, 171, 172, 173,
174 and 175, respectively, and the second domain that binds the lymphocvte antigen comprises a
HCDR1, a HCDR2, a HCDR3, a LCDRIE, a LCDR2 and a LCDR3 of SEQ ID NOs: 255, 256, 257, 258,

259 and 261, respectively.

In some embodiments the isolated multispecific protein 1s an anti-hK2/anti-CD3 protein.

The disclosure also provides an isolated multispecific protemn, comprising a first domain that
binds hK2 and a second domain that binds CD3, wherein the first binding domain that binds hK2
comprises a HCDR1, a HCDR2, a HCDR3, a LCDRI, a LCDRZ and a LCDR3 of SEQ 1D NOs: 170,
183, 184, 185, 186 and 187, respectively, and the sccond domain that binds the lvmphocyte antigen
comprises the HCDRI, the HCDR2, the HCDR3, the LCDRI, the LCDR2 and the LCDR3 of SEQ 1D
NOs: 255,256, 257, 258, 259 and 261, respectively.

In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an 1solated multispecific protein, comprising a first domain that
binds bK?2 and a second domain that binds CD3, wherein the first binding domain that binds kK2
comprises a HCDRI, a HCDR2, a HCDR3, a LCDR, a LCDR2 and a LCDR3 of SEQ 1D NOs: 176,

177, 178, 179, 180 and 181, respectively, and the second domain that binds the lyvmphocyie antigen
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comprises the HCDR1, the HCDR2, the HCDR3, the LCDRI, the LCDR2 and the LCDR3 of SEGQ ID
NOs: 255,256, 257, 258, 259 and 261, respectively.

In some embodiments the isolated multispecific protein 1s an anti-hK2/anti-CD3 protein.

The disclosure also provides an isolated nultispecific protein, comprising a first domain that
binds hK2 and a second domain that binds CD3, wherein the first binding domain that binds hK2
comprises a HCDR1, a HCDR2, a HCDR3, a LCDRI, a LCDR2 and a LCDR3 of SEQ 1D NOs: 188,
189, 190, 191, 192 and 193, respectively, and the second domain that binds the lymphocyte antigen
comprises the HCDRI, the HCDR2, the HCDR3, the LCDRI, the LCDR2 and the LCDR3 of SEQ ID
NOs: 116, 117, 118, 119, 120 and 121, respectively.

In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an 1solated multispecific protein, comprising a first domain that
binds bK?2 and a second domain that binds CD3, wherein the first binding domain that binds kK2
comprises a HCORY, a HCDR2, a HCDR3 a LCDRI, a LODR2 and a LCDR3 of SEQ ID NOs: 206,
207, 208, 182, 470, 209, respectively, and the second domain that binds the lymphocyie antigen
comprises the HCDR1, the HCDR2, the HCDRS3, the LCDRI, the LCDR2 and the LCDR3 of SEGQ ID
NQs: H1e, 117, 118, 119, 120 and 121, respectively.

In some embodiments the 1solated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an isolated multispecific protein, comprising a first domain that
binds hK2 and a second domain that binds a CD3, wherein the first binding domain that binds hK2
comprises a HCORY, a HCBR2 a HUDRS3, a LUDRI, a LUDR2 and a LCDR3 of SEQ ID NOs: 206,
207, 208, 182, 470, 209, respectively, and the second domain that binds the lvmphocvie antigen
comprises the HCDR1, the HCDR2, the HCDR3, the LCDRI, the LCBR2 and the LCDR3 of SEQ 1D
WNOs: 255, 256,257, 258, 259, and 261, respectively.

In some embodiments the isolated multispecific protein is an anti-hK2/anti-CI3 protein.

The disclosure also provides an isolated multispecific protemn, comprising a first domain that
binds hK2 and a second domain that binds CD3, wherein the first binding domain that binds hK2
comprises a HCDRY, a HCDR2 a HCDR3, a LCDR1, a LCDRZ and a LCDR3 of SEQ 1D NOg: 170,
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171,172, 173, 174 and 175, respectively, and the second domatn that binds the lvmphocyte antigen
comprises the HCDR1, the HCDR?2, the HCDR3, the LCDRI, the LCPR2 and the LCDR3 of SEQ 1D

NOs: 255,256, 257, 258, 259 and 261, respectively.

The disclosure also provides an isolated multispecific protemn, comprising a first domain that
binds hK2 and a second domain that binds TD3, wherein
the first binding domain that binds hK2 comprises a scFv of SE 1D NO: 136, and the second binding
domain that binds the lymphocyie antigen comprises the VH of SEQ 1D NO: 248 and the VL of SEQ 1D
NO: 251,
the first binding domain that binds hK2 comprises a scFv of SEQ 1D NG: 136, and the sccond binding
domain that binds the lymphocyte antigen comprises the VH of SEQ 1D NO: 122 and the VL of SEQ 1D
NO: 123,
the first binding domain that binds hK2 comprises a scFv of SEQ 1D NGO 134, and the second binding
domain that binds the lvmphocyte antigen comprises the VH of SEQ 1D NO: 248 and the VL of SEQ ID
NQ: 251,
the first binding domain that binds hK2 comprises a scFv of SEG 1D NO: 134, and the second binding
domain that binds the lymphocyie antigen comprises the VH of SEQ 1D NO: 122 and the VL of SEQ 1D
NO: 123,
the first binding domain that binds hK2 comprises a scFv of SEQ ID NO: 325, and the second binding
domain that binds the lymphocyte antigen comprises the VH of SEQ 1D NO: 248 and the VL of SEQ 1D
NG: 25%;
the first binding domain that binds hK2 comprises a VH of SEQ ID NQG: 162 and a VL of SEQ ID NO:
163, and the second binding domain that binds the lymphocyvie antigen comprises a scFv of SEQ 1D NO:
I
the first binding domain that binds bK2 compriscs a VH of SEQ 1D NGO 166 and the VL of SEQ 1D NO:

(a3
3

444, and the second binding domain that binds the Iymphocyte antigen comprises a scFv of SEQ 1D NO:
331,

the first binding domain that binds hK2 comprises a VH of SEG 1D NG 164 and the VL of SEQ ID NO:
165, and the second binding domain that binds the lviephocvie antigen comprises a seFv of SEQ 1D NO:
331

the first binding domain that binds hK2 comprises a scFv of SEQ D NO: 325, and the second binding
domain that binds the lymphocyte antigen comprises a VH of SEQ ID NGO: 122 and 2 VL of SEQ ID NO:
123;
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the first binding domain that binds hK2 comprises a scFv of SEQ ID NO: 316, and the second binding
domain that binds the lymphocyte antigen comprises a VH of SEQ 1D NO: 122 and a VL of SEGQ 1D NG:
123;

the first binding domain that binds hK2 comprises a scFv of SEQ 1D NO: 316, and the second binding
domain that binds the lymphocyte antigen comprises a VH of SEQ ID NQG: 248 and a VL of SEQ ID NO:
151 or

the first binding domain that binds bK2 comprises a VH of SEQ 1D NG 162 and the VL of SEQ 1D NO:
163, and the second binding domain that binds the Ivmphocyte antigen comprises a seFv of SEQ ID NO:

331

In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an 1solated multispecific protein, comprising a first domain that
binds bK?2 and a second domain that binds CD3, wherein the first binding domain that binds hK2
comprises a scFv of SEQ 1D NO: 136, and the second binding domain that binds the lymphocvie antigen
comprises the VH of SEQ 1D NO: 248 and the VL of SEQ 1D NO: 251,

In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an isolated multispecific protein, comprising a first domain that
binds bK2 and a second domain that binds CD3, wherein the first binding domamn that binds hK2
comprises a scFv of SEQ 1D NO: 136, and the second binding domain that binds the lvmphocyic antigen

comprises the VH of SEQ 1D NO: 122 and the VL of SEQ 13 NG 123,
In some cmbodiments the isolated multispecific proteimn is an anti-hK2/anti-CD3 protein.
The disclosure alsc provides an isolated multispecific protein, comprising a first domain that
binds hKZ and a second domain that binds CD3, wherein the first binding domain that binds hK2

comprises a scFv of SEQ 1D NGO 134, and the second binding domain that binds the Iymphocvie antigen

comprises the VH of SEQ ID NG: 248 and the VL of SEQ 1D NG: 251,

In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an 1solated multispecific protein, comprising a first domain that

binds hK2 and a second domain that binds CD3, wherein the first binding domain that binds hK2
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comprises a scFv of SEQ ID NO: 134, and the second binding domain that binds the lymphoceyte antigen

comprises the VH of SEQ 1D NG: 122 and the VL of SEQ ID NGO 123,

In some embodiments the isolated multispecific protein 1s an anti-hK2/anti-CD3 protein.

The disclosure also provides an isolated multispecific protein, comprising a first domain that
binds bK2 and a second domain that binds CD3, wherein the first binding domain that binds hK2
comprises a scFv of SEQ 1D NO: 325, and the second binding domain that binds the lvmphocvie antigen

comprises the VH of SEQ ID NGO 248 and the VL of SEQ 1D NG: 251,

In some embodiments the 1solated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an 1solated multispecific protein, comprising a first domain that
binds hKZ and a second domain that binds D3, wherein the first binding domain that binds hK2
comprises a VH of SEQ 1D NG: 162 and a VL of SEQ ID NO: 163, and the second binding domain that
binds the tvmphocyie antigen comprises a scFv of SEQ 1D NO: 331,

In some cmbodiments the isolated multispecific proteimn is an anti-hK2/anti-CD3 protein.

The disclosure also provides an isolated maultispecific protein, comprising a first domain that
binds hK2 and a second domain that binds CD3, wherein the first binding domain that binds hK2
comprises a VH of SEQ ID NO: 166 and the VL of SEQ 1D NO: 444, and the second binding domain that
binds the lymphocyte antigen comprises a scFv of SEQ 1D NO: 331,

In some embodiments the isolated multispecific protein is an anti-hK2/anti-CI3 protein.
The disclosure also provides an isolated multispecific protein, comprising a first domain that
binds bK2 and a second domain that binds CD3, wherein the first binding domain that binds hK2

comprises a VH of SEQ ID NO: 164 and the VL of 8EQ I3 NO: 165, and the sccond binding domain that
binds the lymphocyte antigen comprises a scFv of SEQ 1D NO: 331

In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protem.

The disclosure also provides an isolated multispecific protein, comprising a first domain that

binds hK2 and a second domain that binds CD3, wherein the first binding domain that binds hK2
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comprises a scFv of SEQ ID NO: 325, and the second binding domain that binds the lymphoceyte antigen

comprises a VH of SEQ ID NG 122 and a VL of SEQ ID NO: 123.

In some embodiments the isolated multispecific protein 1s an anti-hK2/anti-CD3 protein.

The disclosure also provides an isolated multispecific protein, comprising a first domain that
binds bK2 and a second domain that binds CD3, wherein the first binding domain that binds hK2
comprises a scFv of SEQ 1D NO: 316, and the second binding domain that binds the lymphocyte antigen

comprises a YH of SEQ 1D NO: 122 and a VL of SEQ ID NO: 123,

In some embodiments the 1solated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an isolated multispecific protein, comprising a first domain that
binds hKZ and a second domain that binds D3, wherein the first binding domain that binds hK2
comprises a scFv of SEQ 1D NGO 316, and the second binding domain that binds the lymphocvie antigen

comprises a VH of SEQ 1D NO: 248 and a VL of SEQ ID NO: 151

In some cmbodiments the isolated multispecific proteimn is an anti-hK2/anti-CD3 protein.

The disclosure also provides an isolated multispecific protein, comprising a first domain that
binds hK2 and a second domain that binds CD3, whercin the first bindimg domam that binds hK2
comprises a VH of SEQ ID NO: 162 and the VL of SEQ 1D NO: 163, and the second binding domain that
binds the lymphocyte antigen comprises a scFv of SEQ 1D NO: 331

In some embodiments the isolated multispecific protein is an anti-hK 2/ant-CD3 protein.

The disclosure also provides an isolated multispecific protein, comprising a first domain that

binds hK2 and a second domain that binds CD3, wherein the 1sclated protein comprises:

a HC1 of SEQ 1D NG: 351, a HC2 of SEQ ID NO: 358 and a LC2 of SEQ H3 NO: 267,
a HC1 of SEQ ID NO: 351, a HC2 of SEQ 1D NO: 359 and a LC2 of SEQ D NO: 272,
a HCl of SEGQ ID NG: 352, a HC2 of SEQ 1D NO: 358 and a LC2 of SEQ D NG 267,
a HC1 of SEQ 1D NO: 352, a HC2 of SEQ 1D NO: 359 and a LC2 of SEQ ID NG 272;
a HC1 of SEQ 13 NO: 353, a HCZ of SEQ 1D NO: 358 and a LC2 of SEQ 1D NGO 267,
a HC1 of SEQ 13 NO: 354, a LCI of SEQ ID NO: 221 and a HC2? of SEQ ID NG: 360,
a HC1 of SEQ ID NG: 355 a LT of SEQ I NO: 223 and a HC2 of SEQ 1D NO: 360,
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a HC1 of SEQ 1D NG: 356, a LCI of SEQ 1D NG: 222 and a HC2 of SEQ ID NG: 360;
a HC1 of SEQ 1D NG: 353, a HC2 of SEQ ID NGO 359 and 3 LC2 of SEQ H3 NQO: 272
a HC1 of SEQ ID NO: 357, a HC2 of SEQ 1D NO: 359 and a LC2 of SEQ D NO: 272,

a HCL of SEQ 1D NG: 357, a HC2 of SEQ 1D NG: 358 and a LC2 of SEQ ID NGO 267 or
a HC1 of SEQ ID NG: 361, a LTCT of SEQ 1D ND: 221 and a HC2 of SEQ 1D NO: 362.

In some embodiments the 1solated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an isolated multispecific protein, comprising a first domain that
binds hK2 and a second domain that binds CD3, wherein the 1solated protein comprises a HC1 of SEQ ID

NQ: 351, a HCZ of SEQ ID NO: 358 and a L2 of SEG 1D NG: 267,

In some embodiments the isclated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an isolated multispecific protein, comprising a first domain that
binds hK2 and a second domain that binds CD3, wherein the isolated multispecific protein compnses a

HC1 of SEQ ID NO: 351, a HCZ of SEQ I NO: 339 and a LC2 of SEQ D NO: 272

In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an 1solated multispecific protein, comprising a first domain that
binds hK2 and a second domain that binds CD3, wherein, the isolated multispecific protein comprises a

HC1 of SEQ ID NO: 352, a HC2 of SEQ ID NO: 358 and a LC2 of SEQ D NO: 267

In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protem.

The disclosure also provides an 1solated multispecific protein, comprising a first domain that
binds hK2 and a second domain that binds CD3, wherein the isolated multispecific protein comprises a

HCY of SEQ D NO: 3532, a HCZ of SEQ 1D NG: 359 and a LL2 of SEQ ID NO: 272

In some embodiments the isclated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an isolated multispecific protein, comprising a first domain that
binds hK2 and a second domain that binds CD3, wheren the isolated multispecific protein compnises a

HC1 of SEQ ID NO: 353, a HO2 of SEQ IR NO: 338 and a LC2 of SEQ 1D NO: 267.
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In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an isolated multispecific protein, comprising a first domain that
binds hK2 and a second domain that binds CD3, wherein the 1solated multispecific protein comprises a

HC1 of SEQ ID NGO: 354, a LTI of SEQ D NO: 221 and a HC2 of SEQ [D NG: 360,

In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protem.

The disclosure also provides an 1solated multispecific protein, comprising a first domain that
binds hK?2 and a sccond domain that binds CD3, wherein the isolated multispecific protein comprises a

HC1 of SEQ I3 NO: 355 a LCT of SEQ 1D NO: 223 and a HCZ of SEQ 1D NO: 360

In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an 1solated multispecific protein, comprising a first domain that
binds hK2 and a second domain that binds CD3, wherein the isolated multispecific protein comprises a

HC1 of SEQ IB NO: 356, a2 LC of SEQ ID NO: 222 and a HC2 of SEQ 1D NO: 360.

In some embodiments the isolated moltispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an isolated multispecific protein, comprising a first domain that
binds b2 and a second domamn that binds CD3, wherein the isolated multispecific protein comprises a

HCI of SEQ 1D NO: 353, a HC2 of SEQ ID NO: 3539 and a LC2 of SEQ [D NQ: 272.

In some embodiments the 1solated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure alsc provides an isolated multispecific protein, comprising a first domain that
binds hK? and a second domain that binds CD3, wherein the isolated multispecific protein comprises a

HC1 of SEQ 1D NO: 357, a HCZ of SEQ 13 NO: 359 and a LC2 of SEQ 1D NO: 272.

In some cmbodiments the isolated multispecific proteimn is an anti-hK2/anti-CD3 protein.

The disclosure also provides an 1solated multispecific protein, comprising a first domam that
binds hK2 and a second domain that binds CD3, wherein the isolated multispecific protein comprises a

HC1 of SEQ 1B NG 357, a HC2 of SEQ 1D NO: 3538 and a LCZ of SEQ 1D NO: 267,
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In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protein.

The disclosure also provides an isolated multispecific protein, comprising a first domain that
binds hK2 and a second domain that binds CD3, wherein the 1solated multispecific protein comprises a

HC1 of SEQ ID NO: 361, a LCT of SEQ D NO: 221 and a HC2 of SEQ 1D NO: 362,

In some embodiments the isolated multispecific protein is an anti-hK2/anti-CD3 protem.

In a particular embodiment, the disclosure provides an 1solated multispecific protein, comprising
a first domain that binds hK2 and a second domain that binds CD3, wherein
the first binding domain that binds hK2 comprises a HCDRI, a HCDRZ, a HCDR3, a LCDR1, a LCDR2
and a LCDR3 of SEQ ID NOs: 170, 171, 172, 173, 174 and 173, respectively, and the second domain that
binds €D3 comprises the HCDR1, the HCDRZ2, the HCBR3, the LCDRI, the LCDR2 and the LUDRS3 of
SEQ D NOg: 255, 256, 257, 258, 259 and 261, respectively;
the first binding domain that binds hK?2 comprises a VH of SEQ 1D NO: 162 and the VL of SEQ ID NO:
163, and the second binding domain that binds CD3 comprises a scFv of SEQ 1D NO: 331; and/or
the 1solated multispecific proten comprises a HC of SEQ IDNOG: 3534, a LCT of SEQIDNG: 221 and a
HC2 of SEQ ID NO: 360.

In some embodiments, the isolated multispecific protein comprises a lysine (c.g. K477) at the C-
terminus of both of the Fe domains {i.e. the HCT and HC2 domains). An additional lysine may enhance
expression of the construct. Accordingly, in a particular embodiment, the isolated mualtispecific protein

comprises a HCT of SEQ 1D NO: 361, a LC1 of SEQ 1D NO: 221 and a HCZ of SEQ 1D NO: 362,

In some embodiments, the disclosure provides an isolated multispecific protein, comprising a first
domain that binds hK2 and a second domain that binds CD3, wherein
the first binding domain that binds hK2 comprises a HCDRI1, s HCDR2, a HCDR3, a LCBR1, a LCDR2
and a LCDR3 of SEQ ID NOs: 170, 171, 172, 173, 174 and 175, respectively, and the second domain that
binds CD3 comprises the HCDR1, the HCDR2, the HCDR3, the LCDR1, the LCDR2 and the LLCDRS3 of
SEQ 1D NQOs: 255, 256, 257, 258, 259 and 261, respectively;
the first binding domain that binds hK2 comprises a VH of SE(} 1D NGO 162 and the VL of SEQ 1D NO:
163, and the second binding domain that binds CD3 comprises a scFv of SEQ 1D NO: 331; and/or
the 1solated multispecific proten comprises a HC of SEQ ID NG 361, a LCT of SEQ ID NO: 221 and a
HC2 of SEQ ID NO: 362.
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In some embodiments, the disclosure provides an isolated muehispecific protein, comprising a first
domain that binds hK2 and a seccond domain that binds CD3, wherein the first binding domain that binds
bK2 comprises a VH which 1s at least 80% identical to the VH of SEQ ID NO: 162 and a VL which 1s at
least 809% 1dentical to the VL of SEQ 1D NO: 163, and the second binding domain that binds CD3
comprises a scFv which is at least 80% identical to the scFv of SEQ 1D NO: 331.

In some embodiments, the disclosure provides an isolated multispecific protein, comprising a first
domain that binds hK2 and a second domain that binds CD3, wherein the first binding domain that binds
hK2 comprises a VH which is at least 85% identical to the VH of SEQ 1D NO: 162 and a VL which ts at
least 5% identical to the VL of SEQ ID NG 163, and the second binding domain that binds D3
comprises a scFv which is at least 83% identical to the scFv of SEQ 13 NO: 331

In some embodiments, the disclosure provides an isolated multispecific protein, comprising a first
domain that binds hK2 and a second domain that binds CD3, wherein the first binding domain that binds
kK2 comprises a VH which is at least 90% identical to the VH of SEQ ID NO: 162 and a VL which is at
least 90% identical to the VL of SEQ 1D NG: 163, and the second binding domain that binds CD3
comprises a scFv which is at least 90% identical to the scFv of SEQ 1D NO: 331

In some embodiments, the disclosure provides an isolated multispecific protein, comprising a tirst
domain that binds hK2 and a second domain that binds CD3, wherein the first binding domain that binds
K2 comprises a VH which is at least 95% identical to the VH of SE( 1D NO: 162 and a VL which is at
least 95% wdentical to the V1L of SEQ 1D NO: 163, and the second binding domain that binds CD3
comprises a scFv which is at least 95% identical to the scFv of SEQ 1D NO: 331

In some embodiments, the disclosure provides an isolated multispecific protein, comprising a first
domain that binds hK2 and a sccond domain that binds CD3, wherein the first binding domain that binds
hK2 comprses a VH which 1s at feast 99% identical to the VH of SEQ 1D NO: 162 and a VL which is at
least 99% identical to the VL of SEQ 1D NO: 163, and the second binding domain that binds CD3
comprises a scFy which 1s at least 99% identical to the scFv of SEQ 1D NQO: 331,

In some embodiments, the disclosure provides an isclated multispecific protein, comprising a
first domain that binds hK2 and a second domain that binds CD3, wherein the first binding domain that
binds hK2 comprises a the VH of SEQ ID NG: 162 and a VL which 1s at least 95% 1dentical to the VL of
SEQ ID NO: 163, and the second binding domain that binds UD3 comprises a scFv which 1s at least 95%
identical to the scFv of SEQ 1D NG: 331,

In some embodiments, the disclosure provides an isolated multispecific protein, comprising a furst
domain that binds hK2 and a second domain that binds CD3, wherein the first binding domain that binds

hK2 comprises a the VH of SEQ ID NO: 162 and a VL which 1s at least 99% identical to the VL of SEQ
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ID NQO: 163, and the second binding domain that binds CD3 comprises a scFv which 1s at least 99%
identical to the scFv of SEQ 1D NO: 331,

In some embodiments, the disclosure provides an isolated multispecific protein, comprising a first
domain that binds hK2 and a second domain that binds CD3, wheren the first binding domain that binds
hK2 compnses a VH which is at least 95% identical to the VH of SEQ ID NO: 162 and a VL of SEQ ID
NQ: 163, and the second binding domain that binds CD3 comprises a scFv which is at least 95% identical
to the scFv of SEQ 1D NO: 331,

In some embodiments, the disclosure provides an isolated multispecific protein, comprising a tirst
domain that binds hK2 and a second domain that binds CD3, wherein the first binding domain that binds
hK2 comprises a VH which is af keast 99% tdentical to the VH of SEQ ID NG: 162 and a VL of SEG 1D
NO: 163, and the second binding domain that binds €3 comprses a scFv which is af feast 99% identical
to the sckv of SEQ D NO: 331,

In some embodiments, the disclosure provides an solated multispecific protein, comprising a first
domain that binds hK2 and a second domain that binds CD3, wherein the first binding domain that binds
kK2 comprises a VH which is at least 95% identical to the VH of SEQ ID NO: 162 and a VL which is at
least 95% identical to the VL of SEQ 1D NO: 163, and the second binding domain that binds CD3
comprises a sciv of SEQ ID NO: 331,

In some embodiments, the disclosure provides an isolated multispecific protein, comprising a first
domain that binds hK?2 and a second domain that binds CD3, wherein the first binding domain that binds
hK2 comprises a VH which 1s at least 99% identical to the VH of SEQ ID NO: 162 and a VL which is at
least 99% 1dentical to the VL of SEQ 1D NO: 163, and the second binding domain that binds CD3
comprises a scFv of SEQ ID NO: 331

In a particular embodiment, the disclosure provides an isolated multispecific protein, comprising
a tirst domain that binds hK2 and a second domain that binds CD3, wherein the first binding domain that
binds hK2 comprises a VH of SEQ ID NO: 162 and a VL of SEQ ID NG: 163, and the second binding
domain that binds CD3 compnises a scFv of SEQ ID NO: 331,

In some embodiments, the disclosure provides an isclated multispecific protein, comprising a
first domain that binds hK2 and a second domain that binds CD3, wherein the isolated multispecific
protein comprises a HC1 which 1s at least 80% identical to the HC of SEQ 1D NO: 354, a LCT which is
at least 80% identical to the LTI of SEQ 1D NG: 221 and a HC2 whuch is at least 80% 1dentical to the
HC2 of SEQ 1D NO: 360,

In some embodiments, the disclosure provides an isolated multispecific protein, comprising a furst
domain that binds hK2 and a second domain that binds CD3, wherein the isolated multispecific protein

comprises a HC which 1s at least 85% identical to the HC1 of SEQ 1D NO: 354, a LLT which is at feast
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&5% identical to the LT of SEQ 1D NO: 221 and a HC2 which s at least 85% identical to the HC2 of
SEQ 1D NO: 360,

In some embodiments, the disclosure provides an isolated multispecific protein, comprising a first
domain that binds hK2 and a second domain that binds CD3, wherein the isolated multispecific protein
comprises a HCI which 1s at least 90% 1dentical to the HU1 of SEQ 1D NO: 354, a LCT which is at least
90% identical to the LC1 of SEQ ID NG 221 and a HCZ which is at least 90% identical to the HCZ of
SEQ ID NO: 360,

In some embodiments, the disclosure provides an isolated multispecific protein, comprising a tirst
domain that binds hK2 and a second domain that binds CD3, wherein the isolated multispecific protein
comprises a HC1 which 1s at least 95% identical o the HC1 of SEQ 1D NO: 354, a LL1 which is at least
95% 1dentical to the LC1 of SEQ 1D NG: 221 and a HC2 which is at least 95% identical to the HC2 of
SEQ ID NO: 360,

In some embodiments, the disclosure provides an solated multispecific protein, comprising a first
domain that binds hK2 and a second domain that binds CD3, wherein the isclated multispecific protein
comprises a HC1 which is at least 99% identical to the HC1 of SEQ ID NO: 354, a LC1 whiceh is at least
99% identical to the LC1 of SEQ 1D NG: 221 and a HCZ which is at least 999 identical to the HCZ of
SEQ 1D NO: 360,

In some embodiments, the isclated multispecific protein comprises a lysine {(e.g. K477) at the C-
terminus of both of the Fc domains (i.e. the HC1 and HC?2 domains). Accordingly, in some embodiments,
the isolated multispecific protein comprises a HU which comprises a C-terminal fysine and is at least
80% (e.g. at least 85%, at least 909%, at least 95% or at least 99%;) identical to the HC1 of SEQ ID NO:
361 and a HCZ which comprises a C-terminal lysine and 1s at feast 80% (e g at least 85%, at lcast 90%, at

least 95% or at least 99%;) wdentical to the HCZ of SEQ 1D NO: 362,

In some embodiments, the disclosure provides an isolated maltispecific protein, comprising a first
domain that binds hK? and a second domain that binds €D3, wherein the antigen binding domain binding
to bK.2 hinds to hK2 at three or more residucs within epitopes having sequences of SEQ ID NG: 111 and
SEQ ID NO: 112, In some embodiments, the disclosure provides an isolated multispecific proteim,
comprising a first domain that binds hK2 and a second domain that binds CD3, whercin the antigen
binding domain binding to CD3 binds to CD3 at three or more residues within epiiopes having sequences
of SEQ 1D NO: 341, SEQ 1D NO: 448 and SEQ ID NO: 449,

In a particular embodiment, the disclosure provides an 1solated multispecific protein, comprising

a first domain that binds kK2 and a second domain that binds D3, wherein the antigen binding domain
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binding to hK2 binds to hK2 within epitopes having sequences of SEQ ID NG: 111 and SEQ IR NO: 112
and wherein the antigen binding domain binding to CD3 binds to CD3 within epitopes having sequenaes

of SEQ ID NG: 341, SEQ D NO: 448 and SEQ 1D NO: 449,

Isotypes, allotypes and Fe engineering

The g constant region or the fragment of the Ig constant region, such as the Fe region present in

the proteins of the disclosure may be of any allotype or isotype.

In some embodiments, the Ig constant region or the fragment of the Ig constant region 1s an [gG1

isotype.

In some embodiments, the Ig constant region or the fragment of the Ig constant region 1s an [gG2

isotype.

In some embodiments, the Ig constant region or the fragment of the Ig constant region is an Ig(G3

isotype.

In some embodiments, the Ig constant region or the fragment of the Ig constant region 1s an [gG4

1s0tvpe.

The Ig constant region or the fragment of the Ig constant region may be of any allotvpe. Itis
expected that allotype has no imfluence on properties of the Ig constant region, such as binding or Fe-
mediated effector functions. Immunogenicity of therapeutic proteins comprising Ig constant regions of
fragments thereot 1s associated with increased nisk of infusion reactions and decreased duration of
therapeutic response {Baert ef o, (2003} N Engl J Med 348:602-08). The extent to which therapeutic
proteins comprising Ig constant regions of fragments thereof induce an immune response in the host may
be determined 1 part by the allotype of the Ig constant region (Stickler er al., (2011} Genes and Immunity
12:213-21). Ig constant region allotype 1s related to amino acid sequence vanations at specific locations

in the constant region sequences of the antibody. Table 2 shows select {gG 1, IgG2 and IgG4 allotypes.

Table 2.

Amino acid residue at position of diversity {residue
Allotype
numbering: EU fndex)
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g2 1pG4 I2G1

189 {282 | 309 | 422 | 214 | 356 | 358 |43}

G2Zm{n) T M

G2Zm{n-) P v

G2m(n)/(n-y | T Y

nGdmia) L R

Gim{17) K E M A
Gim{i7.1) K B L A
Gim(3) R E M A

In a particolar embodiment, the lIg constant region allotype 1s hulgGl GIm(17).

C-terminal lysine (CTL) may be removed from the Ig constant region by endogenous circulating
carboxypeptidases in the blood stream (Cat er ol (2011) Biotechnol Bioeng 108:404-412}. During
manufacturing, CTL removal may be controlled to less than the maximum level by control of
concentration of extraceliular Zn*", EDTA or EDTA - Fe’' as described in U.S. Patent Publ. No.

US20140273092. CTL content of proteins may be measured using known methods.

In some embodiments, the antigen binding fragment that binds hbK.2 conjugated to the g constant
region has a C-terminal lysine content from about 10% to about 90%. In some embodiments, the C-
terminal lysine content is from about 20% to about 80%. In some embodiments, the C-terminal lysine
content is from about 40% to about 70%. In some embodiments, the C-terminal lvsine content is from

about 55% to about 70%. In some embodumnents, the C-terminal lysine content is about 60%.

Fc region mutations may be made to the antigen binding domains that bind hK2 conjugated to the
1g constant region or to the fragment of the lg constant region to modulate their effoctor functions such as
ADCC, ADCP and/or ADCP and/or pharmacokinetic properties. This may be achieved by mtroducing
mutation{s) into the Fo that modulate binding of the mutated Fe to activating FoyRs (FovRI, FeyRHa,
FoyRI, inhibitory FeyRlIbb and/or to FcRn.
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In some embodiments, the antigen binding domain that binds hK2s conjugated to the Ig constant
region or the fragment of the g constant region comprises at least one mutation in the Ig constant region

or in the fragment of the Ig constant region.
In some embodiments, the at least one mutation is in the Fo region.

In some embodiments, the antigen binding domain that binds hK2 conpugated to the Ig constant
region or to the fragment of the lg constant region comprises at least one, two, three, four, five, six, seven,

cight, nine, ten, cleven, twelve, thirteen, fourteen or fificen mutations m the Fe region.

In some embodiments, the antigen binding domain that binds hKZ2s conjugated to the Ig constant
region or to the fragment of the Ig constant region comprises at least one nutation in the Fo region that

modulates binding of the antibody to FcRn.

Fe positions that may be mutated to modulate half-life (e.g. binding to FcRn) include positions
250,252, 253, 254, 256, 257, 307, 376, 380, 428, 434 and 435. Exemplary mutations that may be made
singularly or in combination are mutations T250Q, M252Y 1253A, 82547, T256E, P2571 T307A,
D376V, E380A, M4281. H433K, N4348, N434A, N434H, N434F, H435A and H435R. Exemplary
singular or combination mutations that may be made to increase the half-life are mutations
M428L/N4348, M232Y/S254T/T256E, T250Q/M4281, N434A and T307A/E380A/N434A. Exemplary
singular or combination mutations that may be made to reduce the haif-life are mutations H4334,

P2371/NA34H, D376V/N4A34H, M232Y/8254T/T256EM433K/N434F, T308P/N434A and H435R.

In some embodiments, the antigen binding domain that binds hK2 conpugated to the Ig constant

region or 1o the fragment of the Ig constant region comprises M252Y/S234T/T256E mutation.

In some embodiments, the antigen binding domain that binds hK2 conpugated to the Ig constant
region or 1o the fragment of the Ig constant region comprises at least one mutation in the Fo region that
reduces binding of the protein to an activating Feoy receptor (FeyR) and/or reduces Fe effector functions
such as Clyg binding, complement dependent cytotoxicity (CDC), antibody-dependent cell-mediated

cytotoxicity {ADCC) or phagocytosis (ADCP).

Fe¢ posttions that may be mutated to reduce binding of the protein to the activating FeyR and
subsequently to reduce cffector function include positions 214, 233, 234, 235, 236, 237, 238, 265, 267,
268, 270, 295,297, 309, 327, 328, 329, 330, 331 and 365, Excmplary mutations that may be made
singularly or in combination are mutations K2 147, E233P, 1.234V, L.234A, deletion of G236, V234A,
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F234A, L.235A, G237A, P238A, P238S, D263A, S267E, H268A, H268(Q, Q2638A, N297A, A327Q,
P329A, D270A, Q295A, V3091, A327S, L328F, A3308 and P3318 in IgG1, 192, IgG3 or IgG4.
Exemplary combination mutations that result in proteins with reduced ADCC are mutations
L234A/1.235A on IgGl, L234A/L235A/D265S on IgGl, V234A/G237A/

238S/H268A/VIOSL/AR30S/P3318 on 1g(G2, F234A/1.235A on IgG4, S228P/F234A/ L235A on IgG4,
N297A on all Ig isotypes, V234A/G237A on IgG2, K214T/H233P/ L234V/L235A/G236-
deleted/A327G/P331A/D36SE/L3S8M on IgGl, H268Q/V309L/A3308/P331S on g2, S26TE/L328F on
1gGl, L234F/L235E/D265A on TG, L234A/L235A/G237A/P2385/H268A/A3308/P331S on lgGl,
S228P/F234A/M235A/G23TA/P238S on IgG4, and S228P/F234A/L235A/5236-deleted/G237A/P238S on
1gG4. Hybrid IgG2/4 Fe domains may also be used. such as Fo with residues 117-260 from IgG2 and
residues 261-447 from lgG4.

Exemplary mutation that result in proteins with reduced CDBC 1s a K322 A mutation.
Well-known §228P mutation may be made i Ig(G4 to enhance Ig(G4 stability.

In some embodiments, the antigen binding domain that binds hK2 conjugated to the g constant
region or to the fragment of the Ig constant region comprises at least one mutation selected from the
group consisting of K2147T, E233P, 1.234V, L.234A  deletion of G236, V234A, F234A E235A, G237A,
P238A, P238S, D265A, S267E. H268A, H268(3, (Q268A, N29TA, A327(, P329A, D270A, Q2935A,
V3091, A3278, L328F, K322, A3308 and P3318,

In some embodiments, the antigen binding domain that binds hKZ2 conjugated to the Ig constant
region or to the fragment of the lg constant region comprises L234A/L235A/D2655 mutation. In a
particular embodiment, the antigen binding domain that binds kK2 is conjagated to an IgG1 constant

region or 1o the fragment of an I2G1 constant region comprising L234A 1L235A D2655 mutations.

In some embodiments, the antigen binding domain that binds hK?2 conjugated to the Ig constant

region or to the fragment of the Ig constant region comprises L234A/L235A mutation.

In some embodiments, the antigen binding domain that binds hK2 conjugated to the Ig constant
region or to the fragment of the Ig constant region comprises at least one mutation in the Fe region that
enhances binding of the protein to an Foy receptor (FeyR) and/or enhances Fe effector functions such as
{1q binding, complement dependent cytotoxicity {CDC), antibody-dependent cell-mediated cytotoxicity

{ADCC) and/or phagocytosis (ADCP).
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Fe positions that may be mutated to increase binding of the protein to the activating FoyR and/or
enhance Fe effector functions include positions 236, 239, 243, 256,260,292 298, 300, 305, 312, 326, 330,
332,333, 334, 345, 360, 339, 378, 396 or 430 {residue numbering according to the EU index).
Excmplary mutations that may be made singulady or in combination are G236A, S239D, F243L, T2364A,
K290A, R292P, S298A, Y300L, V3031, K326A, A330K, I332E, E333A, K334A, A339T and P396L.
Exemplary combination mutations that result i proteins with increased ADCC or ADCP arc a
S239D/1332E, S298 A/E333A/K334A. F2431L/R292P/Y300L, F2431L/R292P/Y 300L/P396L,
F2431/R292P/Y300L/V3I05Y/P3961, and G236A/S239D/332E.

Fc positions that may be mutated to enbance CDC mehude positions 267, 268, 324, 326, 333,
345 and 430, Exemplary mutations that may be made singularly or in combination are 82678, F1268F,
83247, K326A, K326W, E333A, E345K, E345Q, E343R, E345Y, E4308, E430F and E4307T. Exemplary
combination mutations that result in proteins with increased CDC are K326A/E333A, K326W/E333A,

H268F/S3247F, S26TE/H268F, S267E/5324T and S267E/H268F/5324T.

The specific mutations described herein are mutations when compared to the IgG1, IgG2 and

154 wild-tvpe amino acid sequences of SEQ 1D NQs: 130, 131 and 132, respectively.

SEQ 1D NO: 138, wild-type IgG1

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSS

GLYSLSSVVTVESSSLOGTQTYICNVYNHKPSNTEKV DKKVEPKSCDRKTHTCPPCPAPELLGG

PSYFLFPPKPKDTLMISRTPEVTUVVVDYSHEDPEVKFNWYVDGVEVHNAKTKPREEQYN

STYRVVSVLTVLHODWENGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDE

LTRNOQVSLTCLVKGFYPSDIAVEWESNGOQPENNY KTTPPVLDSDGSFFLY SKLTVDKSRW

QQGNVFSCSVMHEALHNHY TQKSLSLSPGK

SEQ ID NO: 131; wild-type 1gG2

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTYVSWNSGALTSGVHTEFPAVLAQSS

GLYSLSSVVTVPASNFGTQTYTONVEHKPSNTKVDKTVERKCCOVECPPCPAPPYVAGPSVF
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LFPPKPKDTLEMISRTPEVTCYVVDVSHEDPEVOFNWYVDGVEVHNAKTKPREEQFNSTEFR
VYSVLETVVHODWLNGRKEYKCKYSNEKGLPAPIEKTISK TKGOPREPOQVY TLPPSREEMTKN
QVSLTCLVKGFYPSDISVEWESNGOPENNYKTTPPMLDSDGSFFLY SKLTVDRSRWQQGN

VESCSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO: 132; wild-type 1eG4

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLAQSS
GLYSLSSYVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPSCPAPEFLGGPSY
FLEPPRPKDTLMISRTPEVICVVVDVSQEDPEVOFNWY VDGVEVHNAKTRKPREEQFNSTY
RVVSVLTVLHQDWILNGKEYKCKVSNKGEPSSIEKTISKAKGOQPREPQVYTLPPSQEEMTR
NOVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLY SRUTVDKSRWQEG
NVFSCSVMHEALBMNHYTQKSLASLSLGK

Binding of the antibody to FoyR or FeRno may be assessed on cells engineered to express each
receptor using flow cytometry. In an exemplary binding assay, 2x10° cells per well are seeded in 96-well
plate and blocked in BSA Stain Buffer {BD Biosciences, San Jose, USA) for 30 min at 4°C. Cells are
incubated with a test antibody on ice for 1.5 hour at 4°C. After being washed twice with BSA stain
bufter, the cells are incabated with R-PE labeled anti-human IgG secondary antibody (Jackson
Immunorescarch Laboratorigs) for 45 mun at 4°C. The cells are washed twice 1n stain buffer and then
resuspended in 150 b of Stain Buffer containing 1:200 diluted DRAQ7T hive/dead stain (Cell Signaling
Technology, Danvers, USA). PE and DRAG7 signals of the stained cells are detected by Miltenyi
MACSQuant flow cvitometer {Miltenvi Biotec, Aubum, USA) using B2 and B4 channel
respectively. Live cells are gated on DRAQ7 exclusion and the geometric mean
fluorescence signals are determined for at least 10,000 hive events collected. Flowlo
software {Tree Star) 15 used for analysis. Data is plotted as the logarithm of antibody

concentration versus mean fluorescence signals. Nonlinear regression analysis is performed.
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Glyeoengineering

The ability of the antigen binding domain that binds hK2 conjugated to the Ig constant region or
1o the fragment of the Ig constant region to mediate ADCC can be enhanced by engincering the Ig
constant region or the fragment of the Ig constant region oligosaccharide component. Human IgGl or
123 are N-glycosylated at Asn297 with the majority of the glycans 1 the well-known biantennary GG,
GOF, G1, GIF, G2 or G2F forms. Ig constant region containing proteins may be produced by non-
engineered CHO cells typically have a glvean fucose content of about at least 85%. The removal of the
core fucose from the biantennary complex-type oligosaccharides attached to the antigen binding domain
that binds hK2 conjugated to the Ig constant region or to the fragment of the g constant region enhances
the ADCC of the protein via improved FeyRilla bimding without altering antigen binding or CBC
activity. Such proteins can be achieved using different methods reported to lead to the successful
expression of relatively high defucosylated immumoglobulins bearing the biantennary complex-type of Fe
oligosaccharides such as control of culture osmolality (Konno ef @/, Cytotechnology 64(:249-65, 2012},
application of a vaniant CHO line Lecl3 as the host cell line (Shields er af., J Biol Chem 277.26733-
26740, 2002}, application of a vanant CHO line EB66 as the host cell line {Olivier ef al., MAbs;2(4): 405-
415, 2010; PMID:20362582), application of a rat hybridoma cell line YB2/0 as the host cell Iine
(Shinkawa ef of., J Bio! Chem 278:3466-3473, 2003), introduction of small interfering RNA specifically
against the a 1.6-fucosvltrasferase {(FUTE) gene (Mori ef af., Biotechnol Bioeng 88:901-908, 2004), or
cocxpression of p-1.4-N-acetylglucosaninvitransferase Ui and Golgt g-mannosidase H or a potent alpha-
mannosidase I inhibitor, kifunensine (Ferrara ef of., J Biol Chem 281:5032-5036, 2006, Ferrara ef al,

Biotechnol Bioeng 93:851-861, 20006; Xhou ef al., Biotechnol Bioeng 99.652-65, 2008).

In some embodiments, the antigen binding domain that binds hK2 conjugated to the Ig constant
region or 1o the fragment of the Ig constant region of the disclosure has a biantennary glvean structure
with fiicose content of about between 1% to about 153%, for example abouat 15%, 14%, 13%, 12%, 11%
10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2% or 1%. In some embodiments, the antigen binding domain that
binds b2 conjugated to the Ig constant region or to the fragment of the Ig constant region has a glycan

structure with fucose confent of about 50%, 40%, 45%, 40%, 35%, 30%, 25%, or 20%,.

“Fucose content” means the amount of the fucose monosaccharide within the sugar chain at
Asn297. The relative amount of fucose s the percentage of fucose-containing structures related to all
glycostructures. These may be characterized and quantified by multiple methods, for example: 1) using
MALDI-TOF of N-giycosidase F treated sample {¢.g. complex, hybrid and oligo- and high-mannose

structures} as described in Int Pat. Publ. No. WO2008/077546 2); 2) by enzymatic release of the Asn297
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glycans with subsequent derivatization and detection/ quantitation by HPLC (UPLC} with fluorescence
detection and/or HPLC-MS {UPLC-MS); 3} intact protein analysis of the native or reduced mAb, with or
without treatment of the Asn297 glveans with Eodo S or other enzyme that cleaves between the first and
the second GicNAc monosaccharides, leaving the fucose attached to the first GleNAc; 4) digestion of the
mAb to constituent peptides by enzymatic digestion {¢.g., trypsin or endopeptidase Lys-C), and
subsequent separation, detection and quantitation by HPLC-MS (UPLC-MS); 5} Separation of the mAb
oligosaccharides from the mAb protein by specific enzymatic deglycosylation with PNGase F at Asn
297, The oligosaccharides thus released can be labeled with a fluorophore, separated and dentified by
various complementary technigues which allow: fine characterization of the glycan structures by matrix-
assisted laser desorption ionization (MALDI) mass spectrometry by comparison of the experimental
masses with the theoretical masses, deternunation of the degree of sialylation by ion exchange HPLC
{GlveoSep C), separation and quantification of the oligosaccharide forms according to hydrophilicity
criteria by normal-phase HPLC (GlycoSep N}, and separation and quantification of the oligosaccharides

by high performance capillary electrophoresis-laser induced fluorescence (HPCE-LIF),

“Low fucose” or “low fucose content” as used herein refers to the antigen binding domain that
bind hK2 conjugated to the Ig constant region or to the fragment of the Ig constant region with fucose

content of about between 196-15%.

“Normal fucose™ or ‘nomal fucose content” as used herein refers to the antigen binding domain
that bind hKZ conjugated to the lg constant region or to the fragmeut of the lg constant region with fucose

content of about over 50%, typically about over 80% or over 85%.

Anti-idiotypic antibodies

Aunti-idiotypic antibodics arc antibodics that specifically bind to the antigen binding domain that

binds hK2 of the disclosure.
The mvention alsc provides an anti-idictypic antibody that specifically binds to the antigen
binding domain that binds hK?2 of the disclosure.

The mvention also provides an anti-idiotypic antibody that specifically binds to the antigen
binding domain that binds hK2 comprising

the VH of SEQ 1B NO: 137 and the VE of SE{Q 1D N{O: 138;
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the VH of SE(Q 1D NO:
the VH of SEQ 1D NO:
the VH of SEQ 1D NO:
the VH of SEQ 1D NG:
the VH of SEQ D NO:
the VH of SEQ 1D NO:
the VH of SEQ 1D NO:

the VH of SEQ ID NO

the VH of SEQ 1D NO
the VH of SEQ 1D NO

the VH of SEQ 1D NO:
the VH of SEQ [D NO:
the VH of SE(Q 1D NO:
the VH of SEQ 1D NO:
the VH of SEQ 1D NO:
the VH of SEQ 1D NO:
the VH of SEQ 1D NO:
the VH of SEQ 1D NO:
the VH of SEQ 1D NO:
the VH of SEQ [D NO:
the VH of SE(Q 1D NO:
the VH of SEQ 1D NO:
the VH of SEQ 1D NO:
the VH of SEQ 1D NG:
the VH of SEQ D NO:
the VH of SEQ 1D NO:
the VH of SEQ 1D NO:
the VH of SEQ [D NO:
the VH of SEQ 1D NO:

204 and the VL of SEQ ID NG

162 and the VL of SEQ 1D NO:
164 and the VL of SEQ 1D NO:
166 and the VL of SEG 1D NO:
168 and the VL of SEQ 3 NO:

4 and the VL of SEQ ID NO: 1,
4 and the VL of SEQ 1D NG: 2;

-4 and the VL of SEQ ID NG: 3;
the VH of SEQ 1D NO: 4 and the VL of SEQ ID NO: 140;
the VH of SEQ 1D NO: 4 and the VL of SEQ 1D NG: 160,
the VH of SEQ 1D NO: 5 and the VL of SEQ ID NG 1
the VH of SEQ 1D NG: 5 and the VL of SEQ ID NG: 3;
the VH of SEQ ID NO: 5 and the VL of SEQ 1D NG: 140;

s 5 and the VL of SEQID NG: |
c6and the VL of SEQ ID NO: 1
6 and the VL of SEQ ID NO: 2
6 and the VL of SEQ IBNG: 3

6 and the VL of SEQ 1D NG: 1

144

139 and the VL of SEG 1D NO:
139 and the VL of SEQ 1D NO:
139 and the VL of SEQ 1D NO:
139 and the VL of SEQ 1D NO:
139 and the VL of SEQ 1D NO:
159 and the VL of SEQ ID NO:
159 and the VL of SEQ 1D NO:
159 and the VL of SEQ 1D NO:
159 and the VL of SEG 1D NO:
159 and the VL of SEQ D NO:
161 and the VL of SEQ 1D NO:
161 and the VL of SEQ 1D NO:
161 and the VL of SEQ 1D NG: 3
161 and the VL of SEQ ID NO:
161 and the VL of SEQ 1D NO:

GIN

2

6 and the VL of SEQ 1D NO: 140;

60;
L
2
3.
140;
160;

i

]
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An anti-<idiotvpic (Id) antibody s an antibody which recognizes the antigenic determinants {e.g.
the paratope or CDRs) of the antibody. The 1d antibody may be antigen-blocking or non-blocking. The
antigen-blocking Id may be used to detect the free antigen binding domain in a sample (e g the antigen
binding domain that binds hK2 of the disclosure). The non-blocking Id may be used to detect the total
antibody (free, partially bond to antigen, or fully bound to antigen) in a sample. An Id antibody may be

prepared by immunizing an animal with the antibody to which an anti-id 1s being prepared.

An anti-Id antibody may also be used as an immunogen to induce an mmune response in vet
another animal, producing a so-called anti-anti-1d antibody. An anti-anti-1d may be epitopically identical
to the original antigen binding domain which induced the anti-Id. Thus, by using antibodics to the
idiotypic determinants of the antigen binding domain, 1t 1s possible to identify other clones expressing
antigen binding domains of identical specificity. Anti-Id antibodies may be varted (thereby producing
anti-Id antibody vadants) and/or derivatized by any suitable technique, such as those described elsewhere

heren.

Immunoconjugates

The antigen binding domains that bind hK2 of the disclosure, the proteins comprising the antigen
binding domains that bind bK2 or the multispecific proteins that comprise the antigen binding domains
that bind hKZ (collectively referred herem as to hK2 binding proteins) may be conjugated {o a
heterologous molecule. hK2 binding protein also includes chimeric antigen receptors (CAR) which

comprises the antigen biding domains that bind bK2 of the disclosure.

In some embodiments, the heterologous molecule is a detectable label or a cytotoxic agent.

The invention also provides an antigen binding domain that binds hK2 conjugated to a detectable

iabel.

The invention also provides a protein comprising an antigen binding domain that binds bK2

conjugated to a detectable label.

The wnvention also provides a multispecific protein comprising an antigen binding domain that

binds hK2 comugated to a detectable label.
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The invention also provides a CAR comprising an antigen binding domain that binds hK2

conjugated to a detectable label

The invention also provides an antigen binding domain that binds hK2 conjugated to a cviotoxic

agent.

The invention also provides a protein comprising an antigen binding domain that binds hK2

conjugated to a cvtotoxic agent.

The mnvention also provides a multispecific protein comprising an antigen binding domain that

binds bK?2 conjugated to a cytotoxic agent.

The invention also provides a CAR comprising an antigen binding domain that binds hK2

conjugated to a cvtotoxic agent.

hK?2 binding protemns of the disclosure may be used to direct therapeutics to BK2 expressing cells.
such as prostate or breast cancer cells. Alternatively, hK2 expressing cells may be targeted with a hiK2
binding protein of the disclosure coupled to a therapeutic intended to modify cell function once

mtenalized.
In some embodiments, the detectable label is also a cytotoxic agent.

The hK2 binding proteins of the disclosure conjugated to a detectable label may be used to

evaluate expression of hK2 on a vanety of samples.

Detectable label includes compositions that when conjugated fo the hK2 binding proteins of the
disclosure renders the latter detectable, via spectroscopic, photochemical, biochemical, immunochemical,

or chemical means.

Exemplary detectable labels nclude radioactive 1sotopes, magnetic beads, metallic beads,
colloidal particles, fluorescent dves, electron~dense reagents, enzvmes {for example, as commonly used in
an ELISA}, biotin, digoxigenin, haptens, luminescent molecules, chemiluminescent molecules,
fluorochromes, fluorophores, fluorescent quenching agents, colored molecules, radioactive isotopes,
scintillates, avidin, streptavidin, protein A, protein G, antibodies or fragments thereof, polvhistidine, Ni*',
Flag tags, myc tags, heavy metals, enzymes, alkaline phosphatase, peroxidase, luciferase, electron

donors/acceptors, acridinium esters, and colonmetrnic substrates.
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A detectable label may emit a signal spontaneously, such as when the detectable label is a
radicactive isotope. In other cases, the detectable label emits a signal as a result of being stimulated by an

external field.

Exemplary radicactive isotopes may be y-cmitting, Auger-coutting, B-cmitting, an alpha-emitting
or positron-emitting radicactive isotope. Exemplary radioactive isotopes include “H, ''C, PC, PN, ¥F,
J‘S‘F‘7 55{207 57C0: 60(:03 61 (:up 62 :U, 64{211’ 57Cu: 68(}9&, 72(’%5, 7581', 86‘{: 8‘5‘21»’ ‘5‘081.? 941’(1"[‘0’ 9‘5‘;’&1"‘[(:D 115:&13 1231’ 124}"

12513 1311, 2“[&{{, ZEZBL ZL‘BL 223Ra’ 226Rﬁ, 225AC a,ﬂd 227AC.

Exemplary metal atoms are metals with an atomic number greater than 20, such as calcium
atoms, scandium atoms, titanium atoms, vanadium atoms, chromium atoms, manganese atoms, iron
atoms, cobalt atoms, nickel atoms, copper atoms, zinc atoms, gallium atoms, germanium atoms, arsenic
atoms, sclenmum atoms, bromine atoms, krypton atoms, rubidiam atoms, strontiwm atoms, vitrium atoms,
zirconmum atoms, nicbium atoms, molybdenum atoms, technetium atoms, ruthentum atoms, rhodium
atoms, paliadium atoms, silver atoms, cadmium atoms, indium atoms, tin atoms, antimony atoms,
tellurium atoms, 1odine atoms, xenon atoms, cesium atoms, barum atoms, lanthanum atoms, hafmum
atoms, tantalum atoms, tungsten atoms, rhenium atoms, osmium atoms, indium atoms, platinum atoms,
gold atoms, mercury atoms, thallivm atoms, lead atoms, bismuth atoms, francium atoms, radium atoms,
actinium atoms, cerium atoms, prascodymium atoms, neodymitim atoms, promethium atoms, samariom
atoms, curopium atoms, gadolinium atoms, terbium atoms, dysprosium atoms, holmium atoms, erbium
atoms, thulium atoms, vtterbium atoms, lutetium atoms, thorium atoms, protactinium atoms, uranium
atoms, neptuniun atoms, phitonium atoms, americiam atoms, curium atoms, berkelium atoms,
californium atoms, einsteinium atoms, fornuum atoms, mendelevium atoms, nobelium atoms, or
fawrencium atoms.

In some embodiments, the metal atoms may be alkaline earth metals with an atomic number
greater than twenty.

In some embodiments, the metal atoms may be lanthamides.

In some embodiments, the metal atoms may be actimdes.

In some embodiments, the metal atoms may be transifion metals.

In some embodiments, the metal atoms may be poor metals.

In some embodiments, the metal atoms may be gold atoms, bismuth atoms, tantalum atoms, and
gadolinium atoms.

In some embodiments, the metal atoms may be metals with an atomic number of 533 (1.¢. 1odineg)
to 83 (1.¢. bismuth).

In some embodiments, the metal atoms may be atoms suitable for magnetic resonance tmaging.

147



WO 2021/019389 PCT/IB2020/056972

The metal atoms may be metal ions in the form of +1, +2, or +3 oxidation states, such as Ba?',

B, Cs', Ca?', Cr*", O, O, Co?', o', Cu', Cu?', Cu'', Ga¥', Gd&°7, Au', Au’", Fe?', Fe', F*', PbY,
Mn®, Mo®", Mn*, Mn, He?' N7, NPT Agt, S, Sn®t, Sn*tand Zn’". The metal atoms may comprise
2 ] 2 > & > 2 i

a metal oxide, such as ron oxide, manganese oxide, or gadolimum oxide.

Suttable dyes mclude any commercially available dves such as, for example, 5(6)-
carboxyiluorescem, IRDye 680RD maleimide or IRDye S00CW, ruthenium polypyridyl dyes, and the
like.

Suttable flucrophores are fluorescein isothiocyanate (FITC), flucrescein thiosemicarbazide,
rhodamine, Texas Red, CyDives {e.g., Cv3, Cv3, Cy5.5), Alexa Fluors (e.g.. Alexad88, Alexas5s,
Alexa594; Alexab47), near infrared (NIR) (700-900 nm) fluorescent dyves, and carbocyanine and

amingostyvryl dyes.

The antigen binding domain that binds hK?2 conjugated to a detectable label may be used as an

imaging agent.

The protem compnising an antigen binding domain that binds hK2 conjugated to a detectable

label may be used as an imaging agent,

The multispecific protein comprising an antigen bindimg domain that binds hK2 conjugatedto a

detectable label may be used as an imaging agent.

The CAR comprising an antigen binding domain that binds hK2 conjugated to a detectable label

may be used as an imaging agent.

In some embodiments, the cviotoxic agent is a chemotherapeutic agent, a drug, a growth
mhibitory agent, a toxin (e.g., an enzvmatically active toxin of bactenial, fungal, plant, or amimal origin, or

fragments thereof), or a radioactive isotope (1.¢., a radiocomjugate).

In some embodiments, the cyiotoxic agent is davnomycin, doxorubicin, methotrexate, vindesine,
bacterial toxins such as diphtheria toxin, ricin, geldanamyein, mavtansinoids or calicheamicin, The
cytotoxic agent may elicit their cvtotoxic and cytostatic effects by mechanisms including tubulin binding,

DNA binding, or topoisomerase mhibition.

In some embodiments, the cytotoxic agent is an cnzymatically active toxin such as diphtheria A
chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from Pseudomonas

aeruginosay, ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, Aleurifes fordii proteins,
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dianthin proteins, Phviolaca americana protems (PAPL PAPH, and PAP-8}, momordica charantia
inhibitor, curcin, crotin, sapaonaria officinglis inhibitor, gelonin, mitogellin, restrictocin, phenomycin,

-

enomycin, and the tricothecenes.

In some embodiments, the cytotoxic agent is a radionuclide, such as “VBi, P!, PUn, Y, and

]86RC

In some embodiments, the cyiotoxic agent is dolastating or dolostatin peptidic analogs and
dertvatives, auristatin or monomethyl auristatin phenvlalanine. Exemplary molecules are disclosed in
U.S. Pat No. 5,635,483 and 5,780,588, Dolastatins and aunstatins have been shown to interfere with
microtubule dynamics, GTP hydrolysis, and nuclear and celhidar division (Woyke et al (2001} Antimicrob
Agents and Chemother. 453(12):3580-3584) and have anticancer and antifungal activity. The dolastatin or
auristatin drug moicty may be attached to the antibody of the invention through the N {(amino) tcominus or
the C {carboxyl) terminus of the peptidic drug moiety (WO02/688172), or via any cysteine engineered

into the antibody.

The hK2 binding proteins of the disclosure may be conjugated to a detectable label using known
methods.

In some embodiments, the detectable label s complexed with a chelating agent.

In some embodiments, the detectable label is conjugated to the hK2 binding proteins of the
disclosure via a linker.

The detectable label or the cvtotoxic moiety may be hnked directly, or indirectly, to the kK2
binding proteins of the disclosure using known methods. Suitable linkers are known in the art and
melude, for example, prosthetic groups, non-phenolic hinkers (derivatives of N-succimidyi-benzoates;
dodecaborate}, chelating moicties of both macrocyclics and acyclic chelators, such as denvatives of
1,4,7. 10-tetraazacyclododecanc-1,4,7,10 tetraacetic acid (DOTA), derivatives of
digthylenstnamimepentaacetic avid (DTPA}, denvatives of 5-2-{(4-Iscthiocvanatobenzyl}-1,4,7-
triazacyclononane-1,4.7-tnacetic acid (NOTA) and dernivatives of 1,4,8,1 1 tetraazacyclodocedan-~1,4,8,11-
tetraacetic acid (TETA), N-succimmidvl-3-(2-pyndyldithiol) propionate (SPDP), iminothiolane (IT),
bifunctional derivatives of imudoesters (such as dimethyl adipimidate HCH), active esters (such as
disuccinimidyl suberate), aldehydes (such as glutaraldehyde), bis-azide compounds (such as bis{p-
aridobenzovlhexanediamine), bis-diazonium derivatives (such as bis<{p~diazoniumbenzovl}-
ethyvlenediamine), diisocvanates {such as toluene 2,6-duisocvanate), and bis-active fluorine compounds
{such as 1,5-difluoro-2 4-dinitrobenzene} and other chelating moieties. Suitable peptide linkers are well

known.
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In some embodiments, the hK2 binding proteins of the disclosure 1s removed from the blood via

renal clearance.

Kits

The invention also provides a kit comprising the antigen binding domain that binds hK2.

The invention also provides a kit comprising the protein comprising an antigen binding domain

that binds hK2.

The invention also provides a kit comprising the multispecific protein comprising an antigen

binding domain that binds hK2.

The mvention also provides a kit compnising the CAR comprising an antigen binding domain that

binds hK2.

The kit may be used for therapeutic uses and as diagnostic kits.

The kit may be used to detect the presence of hK2 in a sample.

In some embodiments, the kit comprises the hKZ2 binding protein of the disclosure and reagents
for detecting the hK2 binding protein. The kit can include one or more other elements including:
mstructions for use; other reagents, ¢.g., a label, a therapeutic agent, or an agent useful for chelating, or
otherwise coupling, an antibody to a label or therapeutic agent, or a radioprotective composttion; devices
or other materials for preparing the antibody for administration; pharmaceutically acceptable carriers; and

devices or other materials for administration to a subject,

I some embodiments, the kit comprises the antigen binding domain that binds hK2 in a container

and instructions for use of the kit

I some embodiments, the kit comprises the protein comprising an antigen binding domain that

binds hK?2 i a container and instructions for use of the kit.

In some embodiments, the kit comprises the multispecific protein comprising an antigen binding

domain that binds hK 2 in a container and instractions for use of the kit.
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In some embodiments, the antigen binding domain that binds hK2 in the kit i1s labeled.

In some embodiments, the protein comprising an antigen binding domain that binds hK2 n the kit

is labeled.

In some embodiments, the multispecific protein comprising an antigen binding domain that binds

hK2 in the kit i1s labeled.

In some embodiments, the kit comprises the antigen binding domain that binds hK2 comprising
the VH of SEQ 1D NO: 137 and the VL of SEQ D NO: 138;
the VH of SEQ 1D NG: 167 and the VL of SEQ 1D NO: 163;
the VH of SEQ ID NG: 164 and the VL of SEQ [ NO: 1653;
the VH of SEQ D NO: 166 and the VL of SE{Q ID N{O: 167
the VH of SEQ 1D NO: 168 and the VL of SEQ ID NO: 169;
the VH of SEQ 1D NO: 204 and the VL of SEQ ID NO: 205,
the VH of SEQ [D NO: 4 and the VL of SEQ ID NG: |
the VH of SEQ ID NO: 4 and the VL of SEQ ID NO: 2;
the VH of SEQ 1D NO: 4 and the VL of SEQ 1D NO: 3;
the VH of SEQ ID NO: 4 and the VL of SEQ ID NG 144,
the VH of SEQ 1D NGO: 4 and the VL of SEQ 1D NG: 160;
the VH of SEQ 1D NG: 5 and the VL of SEQ ID NG: I
the VH of SEQ ID NQ: 5 and the VL of SEQ ID NG: 3;
the VH of SEQ 1D NG: 5 and the VL of SEQ 1D NO: 140;
the VH of SEQ [D NO: 5 and the VL of SEQ 1D NG: 160,
the VH of SEQ 1D NO: 6 and the VL of SEQ 1D NG: 1;
the VH of SEQ ID NG: 6 and the VL of SEQ 1D NO: 2;
the VH of SEQ ID NG: 6 and the VL of SE{Q 1D NO: 3;
the VH of SEQ 1D NO: 6 and the VL of SEQ 1D NG: 140;
the VH of SEQ 1D NO: 6 and the VL of SEQ 1D NG: 160;
the VH of SEQ ID NQ: 139 and the VL of SEQ [T NO: 1
the VH of SEQ 1D NO: 139 and the VL of SEQ [D NGO 2;
the VH of SEQ [D NO: 139 and the VL of SEQ 1D NO: 3;
the VH of SEQ [D NGO: 139 and the VL of SEQ 1D NO: 140;
the VH of SEQ ID NO: 139 and the VL of SEQ ID NO: 160;
the VH of SEQ ID NO: 159 and the VL of SEQ ID NGO 1
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the VH of SEQ 1D NO:
the VH of SEQ 1D NO:
the VH of SEQ 1D NO:
the VH of SEQ 1D NG:
the VH of SEQ D NO:
the VH of SEQ 1D NO:
the VH of SEQ 1D NO:
the VH of SEQ [D NO:
the VH of SEQ 1D NO:

159 and the VL of SEQ 1D NO:
159 and the VL of SEQ 1D NO:
159 and the VL of SEG 1D NO:
159 and the VL of SEQ D NO:
161 and the VL of SEQ 1D NO:
161 and the VL of SEQ 1D NO:
161 and the VL of SEQ ID NG -
161 and the VL of SEQ ID NO:
161 and the VL of SEQ 1D NO:

PCT/IB2020/056972

140; or
160.

In a particular embodiment, the kit comprises the antigen binding domain that binds hK2

comprising a VH of SEQ 1D NO: 162 and a VL of SEQ 1D NO: 163,

In some embodiments, the kit comprises the antigen binding domain that binds hK2 comprising
SEQID NOs: 8,9, 10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 133, 134, 133, 136, 308, 316,
323,324, 325, 404, 405, 406, 407, 408, or 409,

318, 319, 320, 321, 322,

BMethods of detecting hK2

The mvention also provides a method of detecting hK2 in a sample, comprising obtaining the

sample, contacting the sample with the antigen binding domain that binds hK2 of the disclosure and

detecting the bound hK2 m the sample.

In some embodiments, the sample may be derived from urine, blood, serum, plasma, saliva,

ascites, circulating cells, synovial fluid, circulating cells, cells that are not tissue associated (7.e., free

cells), tissues {e.g., surgically resected tissue, biopsies, inclading fine needle aspiration}, histological

preparations, and the like.

The antigen binding domain that binds hK2 of the disclosure may be detected using known

methods. Exemplary methods include direct labeling of the antibodics uvsing fluorescent or

chemiluminescent labels, or radiolabels, or attaching to the antibodies of the invention a moiety which ig
readily detectable, such as biotin, enzymes or epitope tags. Exemplary labels and moieties are ruthenium,
UWin-DOTA, "'n- dicthylenetriaminepentaacetic acid (DTPA), horseradish peroxidase, alkaline
phosphatase and beta-galactosidase, poly-histidine (HIS tag}, acridine dves, cyanine dyes, fluorone dyes,

oxazin dyes, phenanthridine dyes, rhodamine dyes and Alexafloor® dyes.
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The antigen binding domain that binds hK?2 of the disclosure may be used in a variety of assavs to
detect hi<Z in the sample. Exemplary assays are western blot analysis, radicimmunoassay, surface
plasmon resonance, tamunoprecipitation, equilibriom dialysis, immunoditfusion,
clectrochemiluminescence (ECL) immunoassay, immunohistochemistry, fluorescence-activated cell

sorting {FACS) or ELISA assay.

Chimeric antigen receptors (CAR) comprising the antigen binding domains that bind hK2 of the

disclosure

Any of the antigen binding domains that bind hK2 identified herein may be engincered into a
chitmeric antigen receptor (CAR) to provide CARs that bind hK2. The disclosure provides for CARs that
target hK2, cells comprising such CARs, and methods of treating hK.2 producing cancer, such as prostate

cancer, using the CARs described heremn.

The CARs of the iavention have antigen specificity for hK.2. The phrases “have antigen
specificity” and “elicit antigen-specific response” as used herein mean that the CAR can specifically bind
to and immunologically recognize an antigen, such that binding of the CAR to the hK2 antigen clicits an
immune response. Methods of testing the CARs for antigen specificity and for the ability to recognize

target cells are known o the art.

The disclosure relates to the use of T cells which have been genetically modified to stably express
a desired chimeric antigen receptor. A chimeric antigen receptor (CAR) is an artificially constructed
heterologous protein or polyvpeptide containing an antigen binding domain of an antibody (such as scFv)
linked to a T-cell signaling domain. Characteristics of CARs mehude their ability to redireet T-cell
specificity and reactivity toward a selected target in a non-MHC-restricted manner, exploiting the antigen-
binding propertics of monoclonal antibodies. The non-MHC-restricted antigen recognition gives T cells
expressing CARs the ability to recognize antigens independent of antigen processing, thus bypassing a
major mechanism of tumor evasion. Moreover, when expressed in T-cells, CARs advantageously do not

dimerize with endogenous T cell receptor (TCR} alpha and beta chains,

The CARs described herein provide recombinant polypeptide constructs comprising at least an
extracellular antigen binding domain, a transmembrane domain and an mitracelbilar signaling domain
{also referred to herein as a cytoplasmic signaling domain} comprising a functional signaling domain

derived from a stimulatory molecule as described herein. T cells expressing a CAR are referred to hercin

]

¥9]
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as CAR T cells, CAR-T cells or CAR modified T cells, and these terms are used interchangeably herein.
The cell can be genctically modified to stably express an antibody binding domain on its surface,

conferning novel antigen speciticity that 1s MHC independent.

In some instances, the T cell 1s genetically modified to stably express a CAR that combines an
antigen recognition domain of an antibody with an mtraceliular domain of the CD3-zeta chain or FoyRl
protein info a single chimeric protein. In one embodiment, the stimulatory molecule 1s the zeta chamn

associated with the T cell receptor complex.

An “mtracellular signaling domain,” refers 1o an intracellular portion of a molecule. ¥t 15 the
functional portion of the protein which acts by transmitting information within the cell to regulate cellular
activity via defined signaling pathways by generating second messengers or functioning as cffectors by
responding to such messengers. The intracellular signaling domain generates a signal that promotes an
mmune effector function of the CAR contaning cell, ¢.g., a CAR-T cell. Examples of immumne effector
function, e.g., in a CAR-T cell, inchude cytolytic activity and helper activity, including the secretion of

cytokines.

In one embodiment, the mtracellular signaling domain comprises a primary mtracellular signaling
domaim. Exemplary primary intracellular signaling domains include those derived from the molecules
responsible for pnmary stimulation, or antigen dependent simulation. In one embodiment, the
intracellular signaling domain comprises a co-stimulatory intracellular domain. Exemplary co-
stinnlatory intracellular signaling domains include those derived from molecules responsible for co-
stimmilatory signals, or antigen independent stimulation. F or example, in the case of a CAR-T, a primary
wtracellular signaling domain comprises a eytoplasmic sequence of a T cell receptor, and a co-
stimulatory intracellular signaling domain comprises a cytoplasmic sequence from co-receptor or ¢o-

stimulatory molecule.

A primary mtraccliular signaling domain comprises a signaling motif which is known as an
mmmunoreceptor tvrosine-based activation motif or ITAM. Exemplary [TAM containing primary
cvtoplasmic signaling sequences include those derived from CD3-zeta, FeRy, FeR beta, CD3y, CD345,

{D3e, CD5, CD22, CD79a, CD79%, {Do66d, DAP10 and DAPI2.

The term “zeta” or altematively “zeta chain”, “CD3-zeta” or “TCR-zeta” is defined as the protein
provided as GenBank Acc. No. BAG36664 .1, or the equivalent residues from a nonhuman species, ¢.g.,
murine, rabbit, primate, mouse, rodent, monkey, ape and the hke, and a “zeta stimulatory domain™ or

aliernatively a “CID3-zeta stimulatory domain™ or a “TUR-zeta stimulatory domain™ is defined as the
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aming acid restdues from the ovtoplasmic domain of the zeta chain that are sufficient to functionally
transmait an initial signal necessary for T cell activation. In one aspect, the cvioplasmic domain of zeta
comprises residues 52 through 164 of GenBank Acc. No. BAG36664.1 or the equivalent residues from a
non-human species, ¢.g., mouse, rodent, monkey, ape and the hike, that are functional orthologs thereof. In
one aspect, the “zeta stimalatory domain™ or a “CD3-zeta stimulatory domain™ 1s the sequence provided
as SEQ 1D NG 28, or a sequence having at least 50%, at least 55%, at least 60%. at least 65%, at least
70%, at lcast 75%, at lcast 80%, at lcast 83%. at least 90%. at least 95%, at lcast 98% or at lcast 99%,

sequence wdentity with SEQ 1D NO: 28,

SEQ ID NO: 28 C33-zeta stimulatory domain

RVYKFSRSADAPAYKOQGONQLYNELNLGRREEY DVLDKRRGROPEMGGKPRREKNPOEGLYNEL
QEDKMAEAYSEIGMEKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

The term “co-stimulatory molecule” refers to the cognate binding partner ona T cell that
specifically binds with a co-stimulatory ligand, thereby mediating a co-stimulatory response by the T cell,
such as, but not himited to, proliferation. Co-stimulatory molecules are cell surface molecules other than
antigen receptors or their higands that are required for an efficient immune response. Co-stimulatory
molecules include, but are not limited to an MHC class 1 molecule, BTLA and a Toll higand receptor, as

well as OX40, CD2, CD27, CD2Z3, CDS, ICAM-1, LFA-1 (CD112/CD15) and 4-1BB {CD137}.

A co-stimulatory intracellular signaling domain can be the mtracellular portion of a co-
stimulatory molecule. A co-stimulatory molecule can be represented in the following protein fanulics:
TNF receptor protemns, Immunoglobulin-like proteins, eytokine receptors, integrins, signaling
lymphocytic activation molecules (SLAM proteins), and activating NK cell receptors. Exemplary such
molecules include CD27, CD28. 4-1BB (CD137), OX40, GITR, CD30, MyD88, CD40, ICOS, BAFFR,
HVEM, lymphocyvte function-associated antigen-1 (LFA-1), CD2, CD7, LIGHT, NKG2C, SLAMF7,
NKp80, CH160, B7-H3, and a higand that specifically binds with CD83, and the bike.

The intracellular signaling domain can comprise the entire intracellular portion, or the entire
native intracellular signaling domain, of the molecule from which it is derived, or a functional fragment

thereof

The term “4-1BB” or alternatively “CD137” refers 1o a member of the TNFR superfamily with an
amino acid sequence provided as GenBank Acc. No. AAA62478.2, or the equivalent residues from a non-

human species, ¢.g., mouse, rodent, monkey, ape and the like; and a “4-1BB co-stimulatory domain™ is
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defined as amino acid residues 214-2535 of GenBank accession no. AAAG62478.2, or the equivalent
residues from a non-human species, e.g., mouse, rodent, monkey, ape and the like. In one aspect, the “4-
I1BB co-stimulatory domain” or “CI3137 co-stimulatory domain” is the sequence provided as SEQ D
NO: 27 (KRGRKKLLYTFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCEL,; SEQ ID NG 27) or the
squivalent residues from a non-human species, ¢.g., mouse, rodent, monkey, ape and the bke, ora
sequence having at least 50%, at least 55%, at least 60%, at least 65%., at keast 70%, at least 75%, at least
80%, at lcast 85%, at lcast 90%, at least 95%, at least 98% or at least 99% sequence identity with SEQ [D

NGO 27

In one embodiment, a transmembrane domain that is naturally associated with one of the other
domaing in the CAR 19 used. In another embodiment, the transmembrane domain can be sclected or
modified by amino acid substitution to avoeid binding of such domains to the transmembrane domaims of
the same or different surface membrane proteins to minimize interactions with other members of the

receptor complex. In one embodiment, the transmembranc domain comprises the CD8a hinge domain.

In some embodiments, the cvioplasmic signaling domain farther comprises one or more
functional signaling domains derived from at least one co-stimulatory molecule as defined herein. In one
embodiment, the co-stimulatory molecule is chosen from 4-1BB (e, CD137), CD27, CD3-zeta and/or
CD28. CD28 18 a T cell marker important in T cell co~stimulation. CD27 is a member of the tumor
necrosis factor receptor superfamily and acts as a co-stimulatory immuone checkpoint molecule. 4-1BB
transmits a potent co-stimulatory signal to T cells, promoting differentiation and enhancing long-term
survival of T lymphocytes. CD3-zeta associates with TCRs to produce a signal and containg
mmnunoreceptor tyrosine-based activation motifs (ITAMs). In ancther embodiment, the co-stimulatory

molecule 1s MyD8S or CD40.

In one embodiment, the CAR comprises an intracellular hinge domain comprising CD§ and an
mtracellalar T cell receptor signaling domain comprising D28, 4-1BB, and CD3-zeta. In another
embodiment, the CAR comprises an iniracelhular hinge domain and an intracellular T cell recepior
signaling domain comprising CD28, 4-1BB, and CD3-zeta, wherein the hinge domain comprises all or
part of the extracellular region of CD8, CD4 or CD28; all or part of an antibody constant region; all or
part of the FeyRIIEA receptor, an IgG hinge, an 1gM hinge, an IgA hinge, an IgD hinge, an IgF hinge, or

an Ig hinge. The IgG hinge may be from IgGl, IgG2, IgG3, 1G4, IgM1, IpM2 IgAl IgA2 Igb Ik or

R

a chimera thereof
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CARs descrtbed herein provide recombinant polypeptide constructs comprising at least an
extracctular antigen binding domain, a transmembrane domain and an intracellvlar signaling domain
{also referred to herein as “a cytoplasmic signaling domain”} comprising, e.g., a functional signaling

domain dernved from a stimulatory molecule as defined below

In one erbodiment, the CAR comprises a chimeric fusion protein comprising an extracelivlar
antigen recognition domain, a transmembrane domain and an intracellular signaling domain comprising a
functional signaling domain derived from a stimulatory molecule. In one embodiment, the CAR
comprises a chimeric fusion protein comprising an extracellular antigen recognition domain, a
transmembrane domain and an intracellular signaling domain comprising a functional signaling domain
derved from a co-stimulatory molecule and a functional signaling domain derived from a stimulatory
molecule . In one embodiment, the CAR comprises a chimeric fuston protein compnsing an extraccliular
antigen recognition domain, a transmembrane domain and an intracellular signaling domain comprising at

least two functional signaling domains derived from one or more co~-stimulatory molecule(s) and a

functional signaling domain denved from a stimnulatory molecule.
&

The CARs of the disclosure can be designed to comprise the CD28 and/or 4-1BB signaling
domain by itself or be combined with anv other desired cytoplasmic domain(s) usctid in the context of the
CARs of the invention. In one embodiment, the cytoplasmic domain of the CAR can further comprise the
signaling domain of CD3-zeta. For example, the cytoplasmic domain of the CAR can include but is not
limited to CD3-zeta, 4-1BB and CD2¥ signaling modules and combinations thereof. Accordingly, the

invention provides CAR T cells and methods of their use for adoptive therapy.

The disclosure further provides variants, ¢.g.. functional vaniants, of the CARs. The term
“functional varant” as used herein refers to a CAR having substantial or significant sequence identity or
stmilarity to a parent CAR, which functional variant retains the biological activity of the CAR for which it
is a variant. Functional vanants encompass, €.g., those vartants of the CAR that retain the ability to
recoguize target cells {o a similar extent, the same exient, or to a higher extent, as the parent CAR. In
reterence to the parent CAR, the functional variant can, for example, be at least about 30%, about 40%,
about 50%, about 60%, about 75%, about 80%, about 85%, about 90%, about 91%, about 92%, about
93%, about 94%, about 95%, about 96%, about 97%, about 98%, about 99% or more identical in amino

acid sequence to the parent CAR.

A functional variant can, for example, comprise the amino acid sequence of the parent CAR with at least

one conservative amino acid substitution. In one embodiment, the functional variant comprises the amino
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acid sequence of the parent CAR with at least one non-conservative amino acid substitution. In this case,
the non-conservative amino acid substitution may not interfere with or inhibit the biological activity of
the functional varant. The non-conservative amino acid substitution may enhance the biological activity
of the functional variant such that the biological activity of the functional variant is increased as compared

to the parent CAR.

Conservative amino acid substitutions are known n the art and descnibed herem.

The CAR of the disclosure can consist essentially of the specified amino acid sequence or
sequences described herein, such that other components e.g., other anmino acids, do not materially change

the biglogical activity of the functional variant.

The CARs of the disclosure (includimg functional portions and functional variants) can be of any
length, /e, can comprise any nomber of amino acids, provided that the CARs {or functional portions or
functional variants thereof) retain their biological activity, .., the ability to specifically bind tc an
antigen, detect discased cells (¢.g., cancer cells) in a host, or treat or prevent discase in a host, etc. For
example, the CARs can be about 50 to about 5000 amuno acids long, such as about 30, about 70, about 75,
about 100, about 125, about 130, about 175, about 200, about 225, about 250, about 275, about 300, about
325, about 350, about 373, about 400, about 4235, about 450, about 475, about 300, about 525, about 550,
about 575, about 600, about 625, about 630, about 675, about 700, about 725, about 750, about 775, about
800, about 825, about 850, about 875, about 900, about 925, about 950, about 973, about 1000 or more

amino acids in length.

The CARs of the disclosure (including functional portions and functional variants of the
invention) may comprise synthetic amino acids in place of one or more naterally-occurring amino acids.
Such synthetic amino acids arc known in the art, and include, for example, aminocyclohexane carboxylic
acid, norleucine, g-amino n-decanoic acid, homoserine, 5-acetvlammomethyl-cysteine, trans-3~ and trans-
4-hydroxyproline, 4-aminophenyvialanine, 4-nitrophenvialanine, a~-{2-amino-2-norbornane)-carboxviic
acid, o,y-diaminobutyric acid, o.B-diaminopropionic acid, homophenyialanine, 4-chlorophenyvialanmme, 4-
carboxyphenylalanine, B-phenylserine B-hydroxyphenylalanine, phenylglyveine, a-naphthylalanine,
cyciohexylalanine, cyclohexyigiveine, N'-benzyl-N'-methyl-lysine, N' ,N'-dibenzyl-lyvsine, 6-
hydroxylysing, omithine, a-aminocyclopentane carboxylic acid, a-aminocyclohexane carboxylic acid, -
ammocycloheptane carboxylic acid, mdoline-2-carboxylic acid, 1,2,3 4-tetrahydroisoguinoling-3-

carboxylic acid, aminomalonic acid, aminomalonic acid moncamide, and e-tert-butylglycine.
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The CARs of the disclosure {including fimctional portions and functional variants) can be subject
to post-transiational medifications. They can be glvcosylated, esterified, N-acvlated, amidated,
carboxylated, phosphorviated, estenified, cvelized via, ¢.g., a disulfide brndge, or converted mto an acid

addition salt. In some embodiments, they are dimenzed or polymerized, or conjugated.

The CARs of the disclosure {including functional portions and functional variants thereof) can be
obtained by methods known in the art. Suitable methods of de novo svnthesizing polypeptides and
proteins are described in references, such as Chan et al., Fimoc Solid Phase Peptide Synthesis, Oxford
University Press, Oxford, United Kingdom, 2000, Pepride and Frotein Drug Analysis, ed. Rewd, R,
Marcel Dekker, Inc.,2000; and Epirope Mapping, ed. Westwood ¢t al., Oxford University Press, Oxford,
United Kingdom, 2001, Also, the CARs can be recombinantly produced using the nucleic acids
described herein using standard recombinant methods. Further, some of the CARs (including functional
portions and functional variants thereof) can be isclated and/or purified from a socurce, such as a plant. a
bacterium, an insect, a mammal, etc. Methods of 1solation and purification are known in the art.
Alternatively, the CARs, of the disclosure (including functional portions and functional variants thereof)
can be commercially synthesized. In this respect, the CARs, polypeptides, and proteins can be synthetic,

recombinant, isolated, and/or punfied.

The disclosure also provides an antibody or an antigen binding fragment thereof that binds to an
gpttope of the CAR ofthe disclosure. The antibody or the antigen binding fragment thereof may have any
level of affinity or avidity for the functional portion of the CAR. In some embodiments, the antibody or
the antigen binding fragment may bind hKZ2 with a range of affinities (Kp). In one embodiment the
antibody binds to hK2 with the Kp equal to or less than about 1077 M, such as but not limited to, 1-9.9 (or
any range or value therein, suchas 1,2, 3,4, 5.6, 7,8, or Ox10¥M, 1079 M, 1071 M, 107H M, 10712 M,
0B M, 1671 M, 1075 M or any range or value therein, as determined by surface plasmon resonance or
the Kinexa method, as practiced by those of skill in the art. One exemplary affinity 15 equal to or less

than 1x107® M. Another exemplary affinity is equal to or less than 121077 M.

Methods of testing antibodics for their ability o bind to any functional portion of the CARs of the
disclosure are known 1n the art and include any antibody-antigen binding assav, such as, for example,
radictmmunocassay (RIA), Western blot, enzyme-linked immunosorbent assay (ELISA},

ynmunoprecipitation, and competitive inhibition assays.

The portion of the CAR comprising an antibody or antibody fragment thereof may exist m a

variety of forms where the antigen binding domain 1s expressed as part of a contiguous polypeptide chain
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mcluding, for example, a single domain antibody fragment {sdAb}, a scFv and a human chimeric or
humanized antibody (Hadow et al., 1999, in: Using Antibodies: A Laboratory Manmal, Cold Spring
Harbor Laboratory Press, N.Y .; Harlow et al., 1989, in: Antibodies: A Labovatory Marual, Cold Spring
Harbor, N.Y .; Houston ¢t al., 1988, Proc. Natl Acad Sci. US4 85:5879-5883; Burd ¢t al., 1988, Science
242:423-426}. In one aspect, the antigen binding domain of a CAR of the disclosure comprises an
antibody fragment. In one embodiment, the CAR of the disclosure comprises an antibody fragment that

comprises a scFv.

The disclosure also provides a CAR comprising an extracelivlar antigen-binding domain, a
transmembrane domain and an intracellular signaling domain, wherein the extraccliular antigen binding

dorpain binds hK2.

The disclosure also provides a CAR comprising

an extraceliular domain comprising an antigen binding domain that binds hK2;

a transmembrane domain; and

an nfraceliular signaling domain optionally comprising at feast one co-stimulatory domain.

In some embodiments, the CAR further comprises a CD8a-hinge region.

In some embodiments, the CAR comprises a CD8a transmembrane region {CD8a-TM)
polypeptide and the udracellular signaling domain comprising a co-stimulatory domain comprising a TNF
receptor superfamily member 9 (CD137) component and a primary signaling domain comprising a T-cell

surface ghycoprotein CD3 zeta cham (CIBz) component.

In some embodiments, the CAR comprises

the CD8a-hinge region comprising an aming acid sequence that is at least 90% identical to SEQ 1D NO:

25;

the transmembrane domain comprising an amino acid sequence that is at least 90% identical to SEG D

NGO: 26; and/or

the intracellular signaling domain comprising a co-stimulatory domain having an amino acid sequence
that 1s at least 90% identical to SEQ 1D NO: 27, and a primary signaling domain having an amino acid

sequence that is at least 90% identical to SEQ 1D NG: 28,
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The disclosure also provides a CAR comprising an extracellular antigen binding domain, a

transmembrane domain and an intracellular signaling domain, wherein the extracellular antigen binding

domain binds hK?2 and comprises:

the LCDR1, the LCDR2 and the LCDR3 of the VL of SEG ID NG:

HCDR2 and the HCDR3 of the VH of SEQ 1D NO: 137,

the LCDR1, the LCDR2 and the LCDR3 of the VL of SEG ID NG:

HCDR2 and the HCDR3 of the VH of SEQ 1D NGO 161,

the LCDR1, the LCDR2 and the LCDR3 of the VL of SEG 1D NG:

HCDR2 and the HCDR3 of the VH of SEQ 1D NO: 137,

the LCDR1, the LCDR2 and the LCDR3 of the VL of SEG ID NG:

HCDR2 and the HCDR3 of the VH of SEQ 1D NO: 164,

the LCDRI, the LCDR2 and the LCDR3 of the VL of SEQ 1D NO:

HCDR2 and the HCDR3 of the VH of SEQ 1D NO: 166;

the LCDR1, the LCDR2 and the LCDR3 of the VL of SEG ID NG:

HCDR?2 and the HCDR3 of the VH of SEQ} 1D NO: 168;

the LCDRI, the LCDR2 and the LCDR3 of the VL of SEQ 1D NG:

HCDR2 and the HCDR3 of the VH of SEQ 1D NG: 204,

the LCDR1, the LCDR2 and the LCDR3 of the VL of SEG ID NG:

HCDR2 and the HCDR3 of the VH of SEQ 1D NG 166;

the LCDR1, the LCDR2 and the LCDR3 of the VL of SEG ID NG:

HCDR2 and the HCDR3 of the VH of SEQ 1D NG: 159,

the LCDR1, the LCDR2 and the LCDR3 of the VL of SEG ID NG:

HCDR2 and the HCDR3 of the VH of SEQ ID NG 161,

the LCDRI1, the LCDR2 and the LCDR3 of the VL of SEQ ID NG:

HCDR?2 and the HCDR3 of the VH of SEQ 1D NO: 139;

161

138 and the HCDR1,

163 and the HCDR1,

138 and the HCDR1,

165 and the HCDR1,

167 and the HCDRI1,

169 and the HCDR1,

205 and the HCDR1,

444 and the HCDR1,

160 and the HCDR1,

140 and the HCDR1,

140 and the HUDRI,

the

the

the

the

the

the

the

the

the

the

the
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the LCDRI, the LCDR2 and the LUDR3 of the VL of SEQ ID NO
HCDR? and the HCDR3 of the VH of SEQ 1D NG: 159,

the LCDRI, the LCDR2 and the LUDR3 of the VL of SEQ ID NO
HCDR2 and the HCDR3 of the VH of SEQ 1D NO: 4;

the LCDRI, the LCDR2 and the LUDR3 of the VL of SEQ ID NO
HCDR? and the HCDR3 of the VH of SEQ 1D NG: 4

the LCDRI, the LCDR2 and the LUDR3 of the VL of SEQ ID NO
HCDR2 and the HCDR3 of the VH of SEQ 1D NO: 4,

the LCDRI, the LCDR2 and the LUDR3 of the VL of SEQ ID NO
HCDR? and the HCDR3 of the VH of SEQ 1D NG: 5

the LCDRI, the LCDR2 and the LUDR3 of the VL of SEQ ID NO
HCDR? and the HCDR3 of the VH of SEQ 1D NG: 5

the LCDRI, the LCDR2 and the LUDR3 of the VL of SEQ ID NO
HCDR2 and the HCDR3 of the VH of SEQ 1D NO: 5;

the LCDRI, the LCDR2 and the LLDR3 of the VL of SEQ ID NO
HCDR2 and the HCDIR3S of the VH of SEQ 1D NG: 6;

the LCDRI, the LCDR2 and the LUDR3 of the VL of SEQ ID NO
HCDR2 and the HCDR3 of the VH of SEQ 1D NO: 6; or

the LCDRI, the LCDR2 and the LUDR3 of the VL of SEQ ID NO
HCDR2 and the HCDR3 of the VH of SEQ 1D NO: 6.

PCT/IB2020/056972

140 and the HODRI, the

1 and the HCDR1, the

: 2 and the HCDR1, the

3 and the HCDR1, the

1 and the HCDR1, the

: 2 and the HCDR1, the

3 and the HCDR1, the

- 1 and the HCDRI, the

: 2 and the HCDR1, the

3 and the HCDR1, the

In a particolar embodiment, the disclosure provides a CAR comprising an extracellolar antigen

binding domain, a transmembrane domain and an mtracelolar signaling domain, wherein the extracelhular

antigen binding domain binds hK2 and comprises the LCDRI, the LCDR2
SEQ ID NO: 163 and the HCDR1, the HCDR2Z and the HCDR3 of the VH

and the LCDR3 of the VL of
of SEQ 1D NG: 162,

In another particular embodiment, the disclosure provides a CAR compnsing an extracellular

antigen binding domain, a transmembranc domain and an intraceliular signaling domain, wherein the

extracellular antigen binding domain binds hK2 and comprises the LCDR1

162

, the LCDR2 and the LCDR3
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of the VL of SEQ 1D NO: 138 and the HCDR1, the HCBR2 and the HCDR3 of the VH of SEQ 1D NO:
137; orthe LCDRI1, the LCDR2 and the LCDR3 of the VL of SEQ ID NO: 140 and the HCDR1, the
HCDR2 and the HCDR3 of the VH of SEQ 1D NG: 139,

In some embodiments, the CDRs are defined according to Kabat,
In some embodiments, the CDRs are defined according to Chothia.
In some embodiments, the CDRs are defined according to IMGT.

In some embodiments, the CDRs are defined according to AbM.

The disclosure also provides a CAR comprising an extracellvlar antigen binding domain that
binds hK2, a transmembrane domain and an mtraceilular signaling domam, wherein the extracellular
antigen binding domain that binds hK2 comprises the HCDR1 of SEQ ID NOs: 63, 72, 141, 147, 170,
176, 188, 194,196, 198, 200, 206 or 216, the HCDR2 of SEQ 1D NOs: 64, 65, 73, 142, 148 171, 177,
183, 189, 195, 197, 199, 201, 207, or 217, the HCDR3 of SEQ 1D NOs: 66, 143, 172, 178, 184, 190, 208,
or 218, the LCDRI of SEQ 1D NOs: 67, 68, 144, 173, 179, 182,185 or 191, the LCDR2 of SEQ 1D NOs:
69, 70, 145, 174, 180, 186, 192 or 470 and the LCDR3 of SEQ ID NGs: 71, 146, 175, 181, 187, 193, or
209,

The disclosure also provides a CAR comprising an extracellolar antigen binding domain that
binds hK?2, a transmembrane domain and an atracellular signaling domain, wherein the extracelbular
antigen binding domain that binds hK2 comprises the HCDR1 of SEQ ID NQOs: 63, 72, 141, 147, 170,

176, 188, 194, 196, 198, 200, 206 or 216, or conservative substitutions thereof.

The disclosure also provides a CAR comprising an extracellular antigen binding domain that
binds hK2, a transmembrane domain and an intracellular signaling domain, wherein the extracellular
antigen binding domain that binds hK2 comprises the HCDR?2 of SEQ 1D NOs: 64, 65, 73, 142, 148, 171,

177, 183, 189, 165, 197, 199, 201, 207, or 217, or conservative substituiions thereof.

The disclosure also provides a CAR comprising an extracellular antigen binding domain that
binds hK2, a transmembrane domain and an intracellular signaling domain, wherein the extracellular
antigen binding domain that binds bK 2 comprises the HCDR3 of SEQ D NOs: 66, 143, 172, 178, 184,

190, 208, or 218, or conservative substitutions thereof.

The disclosure also provides a CAR comprising an extracellular antigen binding domain that

binds hk2, a transmembrane domain and an intracellular signaling domain, wherein the extracelluiar
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antigen binding domain that binds hK2 comprises the LCDR of SEQ ID NQOs: 67, 68, 144, 173, 179, 185

or 191 ,0r conservative substitutions thereof.

The disclosure also provides a CAR comprising an extracellular antigen binding domain that
binds bK2, a transmembrane domain and an intracellular signaling domain, wherein the extraceltlular
antigen binding domain that binds bK 2 comprises the LCDRZ of SEQ 1 NOs: 69, 70, 145, 174, 1380,

186, 192 or 470, or conservative substitutions thereof.

The disclosure also provides a CAR comprising an extracellular antigen binding domain that
binds hk2, a transmembrane domain and an intracellular signaling domain, wherem the extracelluiar
antigen binding domain that binds hK2 comprises the LCDR3 of SEQ IR NQs: 71, 146, 175, 181, 187,

193, or 209, or conservative substitutions thercof.

The disclosure also provides a CAR comprising an extracelluolar antigen binding domain that
binds hK?2, a transmembrane domain and an atracellular signaling domain, wherein the extracelbular
antigen binding domain that binds hK2 comprises the HCDRI, the HCDR2, the HCDR3, the LCDRI, the
LCDR2 and the LCDR3 of SEQ 1D NOs: 141, 142, 143, 144, 145 and 146, respectively.

The disclosure also provides a CAR comprising an extracellular antigen binding domain that
binds hK?2, a transmembrane domain and an intracellular signaling domain, wherein the extracellular
antigen binding domain that binds hK2 comprises the HCDR1, the HCDR2, the HCDR3, the LCDRI, the
LCDR2 and the LCPDR3 of SEQ ID NOs: 170, 171, 172, 173, 174, and 175, respectively.

The disclosure also provides a CAR comprising an extracellular antigen binding domain that
binds bK2, a transmembrane domain and an intracellular signaling domain, wherein the extracellnlar
antigen binding domain that binds hK2 comprises the HCDRU, the HCDR2, the HCDR3, the LCDRI, the
LCDR? and the LCDR3 of SEQ 1D NOs: 176, 177, 178, 179, 180 and 181, respectively.

The disclosure also provides a CAR compnising an extracellular antigen binding domain that
binds bK2, a transmembranc domain and an intracellular signaling domain, wherein the extraccliular
antigen binding domain that binds hK2 comprises the HCDRI, the HCDR?Z, the HCDR3, the LCDRI, the
LCDR?2 and the LCDR3 of SEQ ID NQOs: 170, 183, 184, 185, 186, and 187, respectively.

The disclosure also provides a CAR comprising an extracellular antigen binding domain that
binds hik2, a transmembrane domain and an intracellular signaling domain, wherein the extracellular
antigen binding domain that binds hK2 comprises the HCDR1, the HCDRZ, the HCDR3, the LCBR1, the
LCDR2 and the LCDR3 of SEQ 1D NQOs: 188, i89, 190, 191, 192, and 193, respectively.
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The disclosure also provides a CAR comprising an extracelludar antigen binding domain that
binds bK2, a transmembrane domain and an intracellular signaling domain, wherein the extraceltlular
antigen binding domain that binds hK2 comprises the HCDRU, the HCDR2, the HCDR3, the LCDRI, the
LCDR2 and the LCDR3 of SEQ 1D NOs: 206, 207, 208, 182, 470, and 209, respectively.

The disclosure also provides a CAR comprising an extracellular antigen binding domain that
binds bK2, a transmembrane domain and an intracellular signaling domain, wheren the extraccliular
antigen binding domain that binds hK2 comprises the HCDR], the HCDR2, the HCDR3, the LCPR1, the
LCDR2 and the LCDR3 of SEQ 1D NOg: 147, 148, 143, 144, 145 and 146, respectively.

The disclosure also provides a CAR comprising an extracellolar antigen binding domain that
binds hK?2, a transmembrane domain and an atracellular signaling domain, wherein the extracelbular
antigen binding domain that binds hK2 comprises the HCDRI, the HCDR2, the HCDR3, the LCDRI, the
LCDR2 and the LCDR3 of SEQ 1D NOs: 194, 193, 172, 173, 174, and 175, respectively.

The disclosure also provides a CAR comprising an extracelivlar antigen binding domain that
binds hK2, a transmembrane domain and an mtraceilular signaling domam, wherein the extracellular
antigen binding domain that binds hK2 comprises the HCDRY, the HCDR2, the HCDR3, the LCDRI, the
LCDR2 and the LCDR3 of SEQ ID NQOs: 196, 197, 178, 179, 180, and 181, respectively.

The disclosure also provides a CAR comprising an extracellular antigen binding domain that
binds hK2, a transmembrane domain and an intracellular signaling domain, wherein the extracellular
antigen binding domain that binds hK2 comprises the HCDRU, the HCDR2, the HCDR3, the LCDRI, the
LCDR? and the LCDR3 of SEQ 1D NOs: 198, 199, 184, 185, 186, and 187, respectively.

The disclosure also provides a CAR comprising an extracellular antigen binding domain that
binds bK2, a transmembrane domain and an intracellular signaling domain, wheren the extraccliular
antigen binding domain that binds hK2 comprises the HCDR], the HCDR2, the HCDR3, the LCPR1, the
LUDR? and the LCDR3 of SEQ D NQOs: 200, 201, 190, 191, 192, 193, respectively.

The disclosure also provides a CAR comprising an extraceltular antigen binding domain that
binds hk2, a transmembrane domain and an intracellular signaling domain, wherein the extracellular
antigen binding domain that binds hK2 comprises the HCDR1, the HCDRZ, the HCDR3, the LCBR1, the
LCDR2 and the LCDR3 of SEQ 1D NQs: 216, 217, 218, 182, 470, and 209, respectively.

The disclosure alsc provides a CAR comprising an extracellvlar antigen binding domain that

binds hK?2, a transmembrane domain and an intracellular signaling domain, wherein the extracellular
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antigen binding domain that binds hK2 comprises the HCDR1, the HCPBR2, the HCDR3, the LCDRI, the
LCDRZ and the LCBR3 of SEQ ID NOs: 63, 65, 66, 67, 6% and 71, respectively.

The disclosure also provides a CAR comprising an extracellular antigen binding domain that
binds hK2, a transmembrane domain and an intracellular signaling domain, wherein the extracellular
antigen binding domain that binds hK2 comprises the HCDRU, the HCDR2, the HCDR3, the LCDRI, the
LCDR? and the LCBR3 of SEQ ID NOs: 72, 73, 66, 67, 69 and 71, respectively.

The disclosure also provides a CAR comprising an extracellular antigen binding domain that
binds bK2, a transmembrane domain and an intracellular signaling domain, wheren the extraccliular
antigen binding domain that binds hK2 comprises the HCDR], the HCDR2, the HCDR3, the LCBRI, the
LCDR2 and the LCDR3 of SEQ 1D NQOs: 63, 64, 66, 67, 69 and 71, respectively.

The disclosure also provides a CAR comprising an extracellolar antigen binding domain that
binds hK?2, a transmembrane domain and an atracellular signaling domain, wherein the extracelbular
antigen binding domain that binds hK2 comprises the HCDRI, the HCDR2, the HCDR3, the LCDRI, the
LCDR2 and the LCDR3 of SEQ ID NOs: 63, 65, 66, 68, 70 and 71, respectively.

The disclosure also provides a CAR comprising an extraceliular antigen binding domain that
binds hK?2, a transmembrane domain and an intracellular signaling domain, wherein the extracellular
antigen binding domain that binds hK2 comprises the HCDR1, the HCDR2, the HCDR3, the LCDRI, the
LCDR2 and the LCPDR3 of SEQ ID NQOs: 72, 73, 66, 68, 70 and 71, respectively.

In some embodiments, the extracellular antigen binding domain that binds hK2 comprises the VL
of SEQID NOs: 1,2, 3, 138, 140, 160, 163, 165, 167, 169, or 205,

In some embodiments, the extracellular antigen binding domain that binds hK2 comprises the VH
of SEQ ID NQOs: 4, §, 6, 137, 139, 159, 161, 162, 164, 166, 168, or 204.

I some embodiments, the extracellular antigen binding domain that binds K2 comprises the VL
of SEGQIDNGs: 1,2, 3, 138, 140, 160, 163, 165, 167169, 205, or 444 and the VH of SEQ 1D NUs: 4, 5,
6, 137,139, 1539, 161, 162, 164, 166, 168, or 204,

In some embodiments, the extracellular antigen binding domain that binds hK2 comprises
the VH of SEQ 1D NO: 4 and the VL of SEQ 1D NG: 1;
the VH of SEQ ID NO: 4 and the VL of SEQ 1D NG: 2;
the VH of SEQ ID NO: 4 and the VL of SEQ ID NO: 3;
the VH of SEQ D NO: 4 and the VL of SEQ ID NG: 140;
the VH of SEQ ID NQ: 4 and the VL of SEQ 1D NOG: 160;
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the VH of SEQ 1D NO: 5 and the VL of SEQ 1D NG: 1;
the VH of SEQ 1D NGO: 5 and the VL of SEQ 1D NO: 3;
the VH of SEQ 1D NO: 5 and the VL of SEQ 1D NO: 140;
the VH of SEQ ID NG: 5 and the VL of SEQ 1D NG: 160;
the VH of SEQ ID NQO: 6 and the VL of SEQ ID NOG: 1,
the VH of SEQ D NO: 6 and the VL of SEQ ID NO: 2;
the VH of SEQ I3 NO: 6 and the VL of SEQ ID NO: 3;

the VH of SEQ [D NO:
the VH of SE(Q 1D NO:
the VH of SEQ 1D NO:
the VH of SEQ 1D NO:
the VH of SEQ 1D NG:
the VH of SEQ D NO:
the VH of SEQ 1D NO:
the VH of SEQ 1D NO:
the VH of SEQ 1D NO:
the VH of SEQ [D NO:
the VH of SEQ 1D NO:
the VH of SEQ 1D NO:
the VH of SEQ 1D NO:
the VH of SEQ 1D NO:
the VH of SEQ 1D NO:
the VH of SEQ 1D NO:
the VH of SEQ 1D NO:

6 and the VL of SEQ 1D NG: 140,
6 and the VL of SEQ 1D NG: 160;

139 and the VL of SEQ 1D NO:

139 and the VL of SEQ 1D NO: 2;

139 and the VL of SEQ D NO:
139 and the VL of SEQ ID NO:
139 and the VL of SEQ 1D NO:
159 and the VL of SEQ 1D NO:
159 and the VL of SEQ 1D NO:
159 and the VL of SEQ ID NO:
159 and the VL of SEQ 1D NO:
159 and the VL of SEQ 1D NO:
161 and the VL of SEG 1D NO:
159 and the VL of SEQ 1D NO:
161 and the VL of SEQ 1D NO:
161 and the VL of SEQ ID NO:
161 and the VL of SEQ 1D NO:

5

140,
160;

IR

2

3.

140; or

160

In some embodiments, the extracellular antigen-binding domain comprises the V19 comprising

the anuno acid sequence that 1s at least 85%, at least 90

(74

7o,

at least 95%, at least 98% or at least 99%

identical with the polypeptide of SEQ 1B NO: 138 and the VH comprising the amino acid sequence that is

at least 85%, at feast 909%, at lecast 95%, at least 98% or at least 99% identical with the polypeptide of

SEQ D NO: 137

In some embodiments, the extracellular antigen-binding domain comprises the VL comprising

the amino acid sequence that is at least 85%, at lcast 90%, at least 95%, at least 98% ot at least 99%

identical with the polypeptide of SEQ [D NO: 163 and the VH compnsing the amino acid sequence that is
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at least 859%, at feast 90%, at least 95%, at least 98% or at least 99% identical with the polypeptide of

SEQ 1D NO: 162.

In some embodiments, the extracellular antigen-binding domain comprises the VL of SEQ 1D
NO: 163 and the VH comprising the amino acid sequence that is at least 85%, at least 90%, at least 95%,

at least 98% or at least 99% identical with the polypeptide of SEQ 13 NO: 162

In some embodiments, the extracellular antigen-binding domain comprises the VL comprising
the amino acid sequence that is at least 85%, at lcast 90%, at least 95%, at least 98% ot at least 99%

identical with the polvpeptide of SEQ 1D NO: 163 and the VH of SEQ 1D NG: 162,

In some embodiments, the extraceliular antigen-binding domain comprises the VL compusing
the amino acid sequence that is at least 85%, at least 90%, at least 95%, at least 98% or at least 99%
identical with the polypeptide of SEQ IB NG 165 and the VH comprising the amino acid sequence that is
at least 85%, at least 90%, at least 95%, at least 98% or at least 99% identical with the polypeptide of

SEQ 1D NO: 164,

In some embodiments, the extraceliular antigen-binding domain comprises the VL comprising
the amino acid sequence that is at least 85%, at least 90%, at least 95%, at least 98% or at least 99%
identical with the polypeptide of SEQ 113 NO: 167 and the VH comprising the amino acid sequence that is
at least 85%, at least 90%, at least 93%, at least 98% or at least 99% 1dentical with the polypeptide of

SEQ ID NO: 166.

In some embodiments, the extracellular antigen-binding domain comprises the VL comprising
the amino acid sequence that is at least 85%, at least 90%, at least 95%, at least 98% or at least 99%
identical with the polvpeptide of SEQ I3 NO: 168 and the VH comprising the amino acid sequence that is
at least 85%, at least 90%, at least 95%, at feast 98% or at least 99% identical with the polypeptide of

SEQ ID NG: 169

In some embodiments, the extraceliular antigen-binding domain comprises the VL compusing
the amino acid sequence that is at least 85%, at least 90%, at least 95%, at least 98% or at least 99%
identical with the polypeptide of SEQ B NG 204 and the VH comprising the amino acid sequence that is
at least 85%, at least 90%, at least 95%, at least 98% or at least 99% identical with the polypeptide of

SEQ 1D NO: 205.

In some embodiments, the extracellular antigen-binding domain comprises the VL comprising

the amino acid sequence that is at least 85%, at least 90%, at least 95%, at least 98% or at least 99%
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identical with the polypeptide of SEQ 1B NO: 160 and the VH comprising the amino acid sequence that is

at least 85%, at lcast 90%, at least 95%, at least 98% or at least 99% identical with the polypeptide of
SEQ 1D NO: 159,

In some embodiments, the extracellular antigen-binding domain comprises the VL comprising
the amino acid sequence that is at least 85%, at least 90%, at least 93%, at least 98% or at least 99%
identical with the polvpeptide of SEQ ID NG: 140 and the VH compnsing the amino acid sequence that is
at least 85%, at least 90%, at least 9 at least 98% or at least 99% identical with the polypeptide of
SEQ ID NO: 161,

In some embodiments, the extracelhilar antigen-binding domain comprises the VL comprising
the amino acid sequence that is at least 85%, at least 90%, at least 95%, at feast 98% or at least 99%
identical with the polypeptide of SEQ 113 NO: 140 and the VH comprising the amino acid sequence that is
at least 85%, at least 90%, at least 93%, at least 98% or at least 99% identical with the polyvpeptide of
SEQ 1D NO: 139

In some embodiments, the extraceliular antigen-binding domain comprises the VL comprising
the anuno acid sequence that 1s at least 85%, at least 90%, at least 95%, at least 98% or at least 99%
identical with the polypeptide of SEQ 1B NO: 140 and the VH comprising the amino acid sequence that is

at least 85%, at icast 90%, at least 95%, at least 98% or at least 99% identical with the polypeptide of
SEQ 1D NO: 159,

In some embodiments, the extracetular antigen-binding domain comprises the VL comprising
the amino acid sequence that is at least 85%, at least 90%, at least 95%, at least 98% or at least 99%
identical with the polypeptide of SEQ [B NG 1 and the VH comprising the amino acid sequence that 1s at
at least 83%, at least 90%, at least 95%, at least 98% or at least 99% identical with the polypeptide of
SEQ ID NO: 4.

In some embodiments, the extracelhilar antigen-binding domain comprises the VL comprising
the amino acid sequence that is at least 85%, at least 90%, at least 95%, at feast 98% or at least 99%
identical with the polypeptide of SEQ I3 NO: 1 and the VH comprising the amino acid sequence that is at
feast 50%, at loast 85%, at least 905, at least 93%, at least 98% or at least 99% identical with the

polypeptide of SEQ ID NQG: 5.

In some embodiments, the extracellular antigen-binding domain comprises the VL comprising

the amino acid sequence that is at least 85%, at least 90%, at least 95%, at least 98% or at least 99%
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identical with the polypeptide of SEQ IB NO: 1 and the VH comprising the amino acid sequence that 13 at
lcast 80%. at least 85%, at least 909, at least 95%, at least 98% or at least 99% identical with the

polypeptide of SEQ D NG: 6.

In some embodiments, the extracellular anfigen-binding domain comprises the VL comprising
the amino acid sequence that is at least 85%, at lcast 90%, at least 95%, at least 98% ot at least 99%
identical with the polvpeptide of SEQ 1D NO: 2 and the VH comprising the amino acid sequence that is at
least 85%, at least 90%, at least 95%, at least 98% or at least 99% identical with the polypeptide of SEQ

D NG 4

In some embodiments, the extracelhilar antigen-binding domain comprises the VL comprising
the amino acid sequence that is at least 85%, at least 90%, at least 95%, at least 98% or at least 99%
identical with the polypeptide of SEQ I3 NO: 2 and the VH comprising the amino acid sequence that is at
least 85%, at least 90%, at least 95%, at least Y8% or at lcast 99% identical with the polypeptide of SEQ

IDNG: 5.

In some embodiments, the extracellular antigen-binding domain comprises the VL comprising
the anuno acid sequence that 1s at least 85%, at least 90%, at least 95%, at least 98% or at least 99%
identical with the polypeptide of SEQ 1B NO: 2 and the VH comprising the amino acid sequence that 13 at
least 5%, at least 90%, at least 95%, at least 98% or at least 99% identical with the polypeptide of SE(}

NG 6.

In some embodiments, the extraceliular antigen-binding domain comprises the VL compusing
the amino acid sequence that is at least 85%, at least 90%, at least 95%, at least 98% or at least 99%
identical with the polypeptide of SEQ [B NO: 3 and the VH comprising the amino acid sequence that is at
least 85%, at least 90%, at lcast 95%, at least 98% or at least 99% identical with the polypeptide of SEQ

NG 4.

In some embodiments, the extracelhilar antigen-binding domain comprises the VL comprising
the amino acid sequence that is at least 85%, at least 90%, at least 95%, at least 98% or at least 95%
identical with the polypeptide of SEQ 113 NO: 3 and the VH comprising the amino acid sequence that is at

least 85%, at least 90%, at least 95%, at least Y8% or at lcast 99% identical with the polypeptide of SEQ

IDNG: 5.

In some embodiments, the extracellular antigen-binding domain comprises the VL comprising

the amino acid sequence that 1s at 85%, at least 909%, at least 95%, at least 98% or at least 99% identical
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with the polypeptide of SEQ ID NQO: 3 and the VH compnising the aminoe acid sequence that 1s at least
85%. at least 90%, at least 95%, at least 98% or at least 99% identical with the polypeptide of SEQ 1D
NO: 6.

In a particular embodiment, the CAR comprises an extracellular antigen binding domain
comprising a VL comprising the amino acid sequence of SEQ ID NG: 138 or SEQ ID NO: 140 and a VH
comprising the amino acid sequence of SEQ [D NO: 137 or SEQ ID NG: 139,

In some embodiments, the extraccHular antigen binding domain that binds hK2 comprises a
scFv. In some embodiments, the scFv compnises a hinker polypeptide between the VL and the VH.

In some embodiments, the linker polypeptide comprises the amino acid sequence of SEQ ID
NG: 7. In some embodiments, the linker polypeptide comprses an amino acid sequence having at least
50%, at least 55%, at least 60G%, at least 53%, at least 70%, at least 75%, at least 80%, at least 85%, at
feast 90%, at least 95%, at least 98% or at least 99% sequence identity with SEQ 1D NG: 7.

In some embodiments, the extracellular antigen binding domain that binds hK2 15 a scFv which
comprises an aming acid sequence selected from the group consisting of SEQ 1D NQOs: 29, 30, 31, 32,
33,34, 35,36, 37,38,39,40, 41, 42,43, 44, 149, 150, 151, 152, 410, 411,412, 413, 414, 415,416,417,
418, 419,420, 421, 422 423,424, or 425.

In some embodiments, the extracellular antigen binding domain that binds hK2 15 a scFv
which comprises an amino acid sequence SEQ 1D NO: 29,

In some embodiments, the extracellular antigen binding domain that binds hK2 15 a sckFv
which comprises an amino acid sequence SEQ D NO: 30,

In some embodiments, the extracellular antigen binding domain that binds hK2 1s a seFv
which comprises an aming acid seguence SEQ ID NG: 31,

In some embodiments, the extracellular antigen binding domain that binds hK2 15 a scFv
which comprises an amino acid sequence SEQ 1D NG: 32,

In some embodiments, the extracellular antigen binding domain that binds hK2 15 a scFv
which comprises an amino acid sequence SEQ 1D NO: 33,

In some embodiments, the extracellular antigen binding domain that binds hK2 is a scFv
which comprises an amino acid sequence SEQ 1D NO: 34,

In some embodiments, the extracellular antigen binding domain that binds hK2 1s a sckFv

which comprises an amino acid sequence SEQ 1D NG: 34,
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In some embodiments, the extracellular antigen binding domain that binds hK2 1s a seFv
which comprises an amino acid sequence SE{ 1D NO: 36.

In some embodiments, the extracelular antigen binding domain that binds hK2 1s a scFv
which comprises an amino acid sequence SEQ 1D NO: 37,

In some embodiments, the extracelhilar antigen binding domain that binds hK2 15 a scFv
which comprises an amino acid sequence SEQ 1D NO: 38,

In some embodiments, the extracellular antigen binding domain that binds hK2 15 a sckFv
which comprises an amino acid sequence SEQ D NO: 39,

In some embodiments, the extracellular antigen binding domain that binds hK2 1g a scFv
which comprises an amino acid sequence SE{ 1D NO: 40.

In some embodiments, the extracelular antigen binding domain that binds hK2 1s a scFv
which comprises an amino acid sequence SEQ 1D NO: 41,

In some embodiments, the extracelhular antigen binding domain that binds hK2 is a sckFv
which comprises an amino acid sequence SEQ 1D NO: 42,

In some embodiments, the extracellular antigen binding domain that binds hK2 is a scFv
which comprises an amino acid sequence SEQ HD NO: 43,

In some embodiments, the extracellular antigen binding domain that binds hK2 1s a sckFv
which comprises an amino acid sequence SEQ D NG: 44,

In some embodiments, the extracellular antigen binding domain that binds hK2 15 a scFv
which comprises an amino acid sequence SEQ ID NGO: 149,

In some embodiments, the extracelhular antigen binding domain that binds hK2 is a sckv
which comprises an amino acid sequence SEQ 1D NO: 150

In some embodiments, the extracellular antigen binding domain that binds bK2 is a scFv
which comprises an amino acid sequence SEQ 1D NO: 151

In some embodiments, the extracellular antigen binding domain that binds hK2 1s a sckFv
which comprises an amino acid sequence SEQ D NG 152,

In some embodiments, the extraceliular antigen binding domain that binds hKZ2 15 a s¢Fv
which comprises an amino acid sequence SEQ 1D NO: 410

In some embodiments, the extracellular antigen binding domain that binds hK2 15 a scFv
which comprises an amine acid sequence SEQ ID NQO: 411

In some embodiments, the extracellular antigen binding domain that binds hK2 is a scFv
which comprises an amino acid sequence SEQ 1D NO: 412,

In some embodiments, the extracellular antigen binding domain that binds hK2 1s a sckFv

which comprises an amino acid sequence SEQ 1D NO: 413,
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In some embodiments, the extracellular antigen binding domain that binds hK2 1s a seFv
which comprises an amino acid sequence SEQ 1D NG: 414

In some embodiments, the extracelular antigen binding domain that binds hK2 1s a scFv
which comprises an amino acid sequence SEQ 1D NO: 415,

In some embodiments, the extracelhular antigen binding domain that binds hK2 is a sckv
which comprises an amino acid sequence SEQ 1D NG: 416,

In some embodiments, the extracellular antigen binding domain that binds hK2 15 a sckFv
which comprises an amino acid sequence SEQ D NO: 417,

In some embodiments, the extracellular antigen binding domain that binds hK21s a scFv
which comprises an amino acid sequence SEQ 1D NG 418,

In some embodiments, the extracelular antigen binding domain that binds hK2 1s a scFv
which comprises an amino acid sequence SEQ 1D NO: 419

In some embodiments, the extracellular antigen binding domain that binds hK?2 ig a scFv
which comprises an amino acid sequence SEQ 1D NO: 420.

In some embodiments, the extracellular antigen binding domain that binds hK2 is a scFv
which comprises an amino acid sequence SEQ 1D NO: 421,

In some embodiments, the extracellular antigen binding domain that binds hK2 19 a scFv
which comprises an amino acid sequence SEQ D NG: 422,

In some embodiments, the extracellular antigen binding domain that binds hK2 15 a scFv
which comprises an amino acid sequence SEQ 1D NO: 423

In some embodiments, the extracelhular antigen binding domain that binds hK2 is a sckFv
which comprises an amino acid sequence SEQ 1D NQ: 424,

In some embodiments, the extracellular antigen binding domain that binds hK2 15 a sckFv

which comprises an amino acid sequence SEQ 1D NG: 425,

In a some embodiments, the extracellular antigen binding domain that binds bK2 is a scFv
which comprises an amino acid sequence which is at least 80% (e.g. at least 90%, at least 95%, at least

98% or at least 99%) identical to the amino actd sequence SEQ ID NO: 416 or SEQ ID NO: 417,

In a particular embodiment the extracelular antigen binding domain that binds hK?2 is a scFv
which comprises an amino acid sequence which is identical to the amino acid sequence SEQ 1D NO:

416 or SEQ 1B NG: 417

In some embodiments, the CAR comprises an extracellular antigen binding domain that binds

K2 comprising a scFv which comprises an aming acid sequence which is at least 80% (e.g. at least
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90%, at least 95%, at least 98% or at least 99%) identical to the amino acid sequence SEQ 1D NO: 149,

SEQ 1D NO: 150, SEQ ID NGO 151 or SEQ ID NO: 132

It a particolar embodiment, the CAR comprises an extracellular antigen binding domain that
binds hK?2 comprising a scFv which comprises an amino acid sequence which is identical to the amino

acid sequence SEQ 1D NG: 149, SEG 1D NO: 150, SEQ ID NGO 151 or SEQ ID NO: 152 .

In some embodiments, the scFv comprises the amino acid sequence that is at least 80%, at least
85%, at teast 909, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of SEQ
IDNG: 8.

In some embodiments, the scFv comprises the amino acid sequence that is at least 80%, at least
85%, at feast 90%, at least 95%, at least 98% or at least 99% identical to the anuno acid sequence of SEQ
IDNG: 9.

In some embodiments, the scFv comprises the amine acid sequence that is at least 30%, at least
85%., at least 90%, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of SEQ
D NG 10,

In some embodiments, the scFv comprises the anmino acid sequence that is at least 80%, at least
85%, at least 909, at least 95%, at least 98% or at least 99% 1dentical to the aming acid sequence of SEQ
IDNO: 1L

In some embodiments, the scFv comprises the amino acid sequence that is at least 80%, at least
&5%, at least 90%, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of SEQ
1D NG: 12

In some embodiments, the scFv comprises the amino acid sequence that 15 at least 80%, at least
85%, at teast 909, at least 93%, at least 98% or at least 99% identical to the amino acid sequence of SEQ
I NG: 13

In some embodiments, the scFv comprises the amino acid sequence that is at least 80%, at least
85%, at feast 909%, at least 95%, at least 98% or at keast 99% identical to the amine acid sequence of
SEQ 1D NO: 14

In some embodiments, the scFv comprises the amino acid sequence that 1s at least 80%, at least
&5%, at least 90%, at least 95%, at least 98% or at least 99% 1dentical to the amino acid sequence of
SEQ 1D NO: 15,

In some embodiments, the scFv comprises the amino acid sequence that 15 at least 80%, at least
85%, at teast 909, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of

SEQ ID NO: 16.
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In some embodiments, the scFv comprises the amino acid sequence that 1s at least 80%, at least
85%, at least 90%, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of
SEQ ID NO: 17,

In some embodiments, the scFv comprises the amino acid sequence that is at least 80%, at least
85%, at least 909, at least 95%, at least 98% or at least 99% identical to the aming acid sequence of
SEQ ID NO: 18,

In some embodiments, the scFv comprises the amino acid sequence that is at least 80%, at least
85%, at feast 90%, at least 5%, at least 98% or at least 99% identical to the amino acid sequence of
SEQ 1D NO: 19,

In some embodiments, the scFv comprises the amine acid sequence that is at least 30%, at least
85%., at least 90%, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of
SEQ ID NO: 20

In some embodiments, the scFv comprises the amino acid sequence that is at least 80%, at least
85%, at feast 909%, at least 953%, at least 98% or at least 99% identical to the amine acid sequence of
SEQID NO: 21,

In some embodiments, the scFv comprises the amino acid sequence that is at least 80%, at least
85%, at feast 90%, at least 95%, at least 98% or at least 99% identical to the anuno acid sequence of SEQ
1D NG: 22

In some embodiments, the scFv comprises the amine acid sequence that is at least 30%, at least
85%., at least 90%, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of SEQ
NG 23

In some embodiments, the scFv comprises the aming acid sequence that is at least 80%, at least
85%, at feast 90%, at lcast 95%, at least 98% or at least 99% identical to the anuno acid sequence of SEQ
D3 NO: 133,

In some embodiments, the scFv comprises the amino acid sequence that 1s at least 80%, at least
&5%, at least 90%, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of SEQ
1D NG: 134,

In some embodiments, the scFv comprises the amino acid sequence that 15 at least 80%, at least
85%, at teast 909%, at least 93%, at least 98% or at least 99% identical to the amino acid sequence of SEQ
D NG: 135,

In some embodiments, the scKFv comprises the amino acid sequence that i3 at least 80%, at least
85%, at feast 90%, at lcast 95%, at least 98%; or at least 99% identical to the anuno acid sequence of SEQ

IDNO: 136,
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In some embodiments, the scFv comprises the amino acid sequence that 1s at least 80%, at least
85%, at least 90%, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of SEQ
D NG: 318,

In some embodiments, the scFv comprises the amino acid sequence that is at least 80%, at least
85%, at least 909, at least 95%, at least 98% or at least 99% 1dentical to the aming acid sequence of SEQ
1D NG: 319,

In some embodiments, the scFv comprises the amino acid sequence that is at least 80%, at least
85%, at feast 90%, at least 95%, at least 98% or at least 99% identical to the anuno acid sequence of SEQ
1D NG: 320.

In some embodiments, the scFv comprises the amino acid sequence that is at least 30%, at least
85%., at least 90%, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of SEQ
1D NOG: 321

In some embodiments, the scFv comprises the amino acid sequence that is at least 80%, at least
85%, at feast 909%, at least 95%, at least 98% or at least 99% identical to the amine acid sequence of SEQ
1D NG: 322,

In some embodiments, the scFv comprises the amino acid sequence that is at least 80%, at least
85%, at feast 90%, at least 95%, at least 98% or at least 99% identical to the anuno acid sequence of SEQ
1D NG: 323,

In some embodiments, the scFv comprises the amine acid sequence that is at least 30%, at least
85%., at least 90%, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of SEQ
IDNG: 404,

In some embodiments, the scKFv comprises the amino acid sequence that i3 at least 80%, at least
85%, at least 90%, at lcast 95%. at least 98% or at least 99% identical to the amino acid sequence of SEQ
1D NO: 405,

In some embodiments, the scFv comprises the amino acid sequence that 1s at least 80%, at least
&5%, at least 90%, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of SEQ
1D NG: 322,

In some embodiments, the scFv comprises the amino acid sequence that 15 at least 80%, at least
85%, at teast 909, at least 93%, at least 98% or at least 99% identical to the amino acid sequence of SEQ

D NO: 323

—

[¥9]

In some embodiments, the scFv comprises the amine acid sequence that is at least 80%, at least
85%, at feast 90%, at lcast 95%, at least 98% or at least 99% identical to the anuno acid sequence of SEQ

IDNO: 404.
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In some embodiments, the scFv comprises the amino acid sequence that 1s at least 80%, at least
85%, at least 90%, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of SEQ
D NG: 405,

In some embodiments, the scFv comprises the amino acid sequence that is at least 80%, at least
85%, at teast 909, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of SEQ
1D NG 406,

In some embodiments, the scFv comprises the amino acid sequence that is at least 80%, at least
85%, at feast 90%, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of SEQ
1D NG: 407,

In some embodiments, the scFv comprises the amine acid sequence that is at least 30%, at least
85%., at least 90%, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of SEQ
1D NO: 408,

In some embodiments, the scFv comprises the amino acid sequence that is at least 80%, at least
85%, at feast 909%, at least 95%, at least 98% or at least 99% identical to the amine acid sequence of SEQ
1D NG 409,

In some embodiments, the scFv comprises the amino acid sequence that is at least 80%, at least
85%, at feast 90%, at least 95%, at least 98% or at least 99% identical to the anuno acid sequence of SEQ
ID NG 324,

In some embodiments, the scFv comprises the amine acid sequence that is at least 30%, at least
85%., at least 90%, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of SEQ

D NG:

—

W

~
L

[¥9]

In some embodiments, the scFv comprises the amine acid sequence that is at least 80%, at least
85%, at feast 90%, at lcast 95%, at least 98% or at least 99% identical to the amino acid sequence of SEQ
13 NO: 308,

In some embodiments, the scFv comprises the amino acid sequence that 1s at least 80%, at least
85%, at least 90%, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of SEQ

D NG 316,

In some embodiments, the sefFv comprises an amine acid sequence which is at least 80% (e.g.

at least 90%, at least 95%, at lcast 98% or at least 99%) identical to the anmino acid sequence of SEQ 1D

NG: 404,

In some embodiments, the sefv comprises an amino acid sequence which is at least 80% (e.g.
at least 90%, at least 95%, at least 98% or at least 9%} identical to the amino acid sequence of SEQ ID

NQO: 405.

177



WO 2021/019389 PCT/IB2020/056972

In some embodiments, the seFv comprises an amino acid sequence which is identical to the

aming acid sequence of SEQ ID NO: 404 or SEQ 1D NO: 405,

In some embodiments, the scFv comprises an amino acid sequence which 1s at least 80% (e.g.

least 90%, at least 95%, at least 98% or at least 99%) identical to the amino acid sequence of SEQ 1D

In some embodiments, the scFv comprises an amino acid sequence which is at least 80% {e.g.
least 909, at least 95%, at least 98% or at least 99%) identical to the amino acid sequence of SEQ 1D

NO: 134

In some embodiments, the scFv comprises an amino acid sequence which is at least 80% (e.g.
least 909, at least 93%, at least 98% or at least 99%) identical to the amino acid sequence of SEQ 1D

NQO: 135,

In some embodiments, the scFv comprises an amino acid sequence which is at least 0% (e.g.
least 909, at least 95%, at least 98% or at least 99%) identical to the amingo acid sequence of SEQ 1D

NQ: 136.

at

at

at

at

In a particular embodiment, the scFv comprises an amino acid sequence which 1s identical 1o the

amino actd sequence of SEG ID NQG: 133, SEQ ID NG: 134, SEQ ID NO: 135 or SEQ D NO: 136,

In some embodiment, the extracellular antigen binding domain that binds hK2 comprises a
signal polypeptide. fn some embodiments, the signal sequence corprises an amino acid sequence of
SEQ IDNG: 24

The disclosure also provides a CAR comprising an extracelhilar antigen binding domain that
binds hK2, a transmembrane domain and an intraceliular signaling domain, wherein the exiracellolar
antigen binding domain that binds hK2 comprises the amino acid sequence selected from the group
consisting of SEQ D NOs: 29, 30, 31, 32, 33, 34, 35, 36, 37, 38,39, 40, 41, 42, 43, 44, 149, 150, 151,
152,410,411, 412, 413, 414, 415,416, 417, 418, 419,420, 421, 422. 423, 424, or 425.

The disclosure also provides a CAR comprising an extracellular antigen binding domain that
binds hK?2, a transmembranc domain and an intraceHular signaling domain, whercin the extracellular

antigen binding domain that binds hk2 comprises the amino acid sequence of SEQ D NO: 33,

In one embodiment, the extracelludar antigen binding domain comprises an aming acid sequence

that 1s at least 50%, at least 55%, at lcast 60%, at least 63%, at least 70%, at least 75%. at least 80%, at
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least 83%, at least 90%, at least 95%, at least 98% or at least 99% identical with the amino acid sequence
of SEQ I NO: 33,

The disclosure also provides a CAR comprising an extracellular antigen binding domain that
binds kK2, a transmembrane domain and an imtracellular signaling domain, wherein the extracellular
antigen binding domain that binds hK2 comprises the amino acid sequence of SEQ ID NO: 34,

In one embodiment, the extracellolar antigen binding domain comprises an amino acid sequence
that 1s at least 50%. at least 35%, at least 60%, at least 65%, at least 70%, at least 75%, at lcast 80%, at
least 83%, at least 90%, at least 95%, at least Y8% or at least 99% identical with the amino acid sequence
of SEG 1D NO: 34,

The disclosure also provides a CAR comprising an extracellular antigen binding domain that
binds hK2, a transmenthrane domain and an mntracchular signaling domain, wherein the extraceliular
antigen binding domain that binds hK2 comprises the amino acid sequence of SEQ ID NO: 35

In one embodiment, the extracellular antigen binding domain comprises an amino acid sequence
that 1s at least 50%, at least 35%, at least 60%, at least 65%, at least 70%, at least 75%, at least 80%, at
least 859%, at loast 90%, at least 95%, at least 98% or at least 99% identical with the amino acid sequence
of SEQ ID NGO 35,

The disclosure also provides a CAR comprising an extracellular antigen binding domain that
binds hK?2, a transmembrane domain and an imntracellular signabing domain, wherein the extracellular
antigen binding domain that binds hK2 comprises the amino acid sequence of SE(Q 1D NG: 36.

In one embodiment, the extracellular antigen binding domain comprises an aming acid sequence
that 1g at least 30%, at least 35%, at lcast 60%. at least 65%, at least 70%, at least 75%, at least 80%, at
least 859%, at loast 90%, at least 95%. at least 98% or at least 99% identical with the amino acid sequence
of SEQ ID NGO 36.

The disclosure also provides a CAR comprising an extraccliular antigen binding domain that
binds hK 2, a transmembrane domain and an mitracetlular signaling domain, wherein the extracellular
antigen binding domain that binds hK2 comprises the amino acid sequence of SEQ 1D NG: 37.

In one embodiment, the extracellular antigen binding domain comprises an aming acid sequence
that 1s at least 50%, at least 55%, at lcast 60%, at lcast 65%. at least 70%. at least 75%, at least 80%, at
least 8539, at least 0%, at least 95%, at least 98% or at least 99% identical with the amino acid sequence
of SEG ID NG: 37.

The disclosure also provides a CAR comprising an extracellular antigen binding domain that
binds hK?2, a transmembranc domain and an intraceHular signaling domain, whercin the extracellular

antigen binding domain that binds hi2 comprises the amino acid sequence of SEQ ID NG: 38,
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In one embodiment, the extracelludar antigen binding domain comprises an aming acid sequence
that 1s at least 50%. at least 55%, at least 60%, at lcast 63%, at least 70%., at least 75%. at least 80%, at
least 859, at least 90%, at least 95%, at least 98% or at least 99% identical with the anuno acid sequence
of SEQ ID NO: 38.

The disclosure also provides a CAR comprising an extracellolar antigen binding domain that
binds hK?2, a transmembrane domain and an intraceHular signaling domain, wherein the extracellular
antigen binding domain that binds bK2 comprises the amino acid sequence of SEQ 1D NO: 39

In one embodiment, the extracellular antigen binding domain comprises an amino acid sequence
that i3 at least 50%, at least 55%, at least 60%, at least 635%, at least 70%, at least 75%, at lcast 80%, at
lcast 3%, at least 90%, at least 95%, at least 98% or at least 99% identical with the amine acid sequence
of SEQ ID NO: 39

The disclosure also provides a CAR comprising an extracellular antigen binding domain that
binds hK2, a transmembrane domain and an mtracellular signaling domain, whercin the extracellular
antigen binding domain that binds hK2 comprises the amino acid sequence of SEQ 1D NO: 40.

In one embodiment, the extracellolar antigen binding domain comprisgs an amino acid sequence
that 1s at least 50%. at least 35%, at least 60%, at least 65%, at least 70%, at least 75%, at lcast 80%, at
least 83%, at least 90%, at least 95%, at least 98% or at least 99% identical with the amino acid sequence
of SEG 1D NO: 40.

The disclosure also provides a CAR comprising an extracellular antigen binding domain that
binds hK2, a transmenthrane domain and an mntracchular signaling domain, wherein the extraceliular
antigen binding domain that binds hK2 comprises the amino acid sequence of SEQ 1D NO: 41.

In one embodiment, the extracellolar antigen binding domain comprises an amino acid sequence
that 1s at least 50%. at least 35%, at least 60%, at least 63%, at least 70%, at least 75%, at least 80%, at
least 83%, at lcast 90%. at least 95%, at least 98% or at least 99% identical with the amino acid sequence
of SEQ ID NO: 41

The disclosure also provides a CAR comprising an extracellular antigen binding domain that
binds hK2, a transmembrane domain and an intracclular signaling domain, wherein the extraceiinlar
antigen binding domain that binds hK2 comprises the amino acid sequence of SEQ 1D NO: 42

In one embodiment, the extracellular antigen binding domain comprises an amuno acid sequence
that 19 at least 30%, at least 35%, at least 60%. at least 65%, at least 70%, at least 75%, at least 80%, at
least 859%, at loast 90%, at least 95%. at least 98% or at least 99% identical with the amino acid sequence

of SEQ D NG 42
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The disclosure also provides a CAR comprising an extracellular antigen binding domain that
binds hK2, a transmembrane domain and an intraceiiular signaling domain, wherein the extraceliular
antigen binding domain that binds hK2 comprises the amino acid sequence of SEQ 1D NO: 43,

In one embodiment, the extracellular antigen binding domain comprises an amino acid sequence
that 19 at least 30%, at least 35%, at least 60%. at least 65%, at least 70%, at least 75%, at least 80%, at
least 859%, at loast 90%, at least 95%. at least 98% or at least 99% identical with the amino acid sequence
of SEQ ID NO: 43

The disclosure also provides a CAR compnising an extracellular antigen binding domain that
binds hK2, a transmembrane domain and an intracellular signaling domain, wherein the extracellular
antigen binding domain that binds hK2 comprises the amino acid sequence of SEQ 1D NG 44

In one embodiment, the extracellular antigen binding domain comprises an aming acid sequence
that 15 at least 50%, at least 353%, at least 60%, at least 65%, at least 70%., at least 75%, at least 80%, at
least 859, at least 90%, at least 95%, at least 98% or at least 99% 1dentical with the amino acid sequence
of SEQ ID NO: 44

In some embodiments, the intraceliular signaling domain comprises a polypeptide component
sclected from the group consisting of a TNF receptor superfamily member 9 (CD137) component, a2 T-
cell surface glveoprotein CD3 zeta chain {CD3z) component, a cluster of differentiation (CD27)
component, a chuster of differentiation superfamily member (such as, e.g., D28 or inducible T-cell co-
stimulator ({COS) component, and a combination thereof.

In some embodiments, the CD137 component comprises an anming acid sequence of SEG 1D
NG: 27, In some embodiments, the CD137 component comprises an amino acid sequence that is at
least 809%, at least 85%, at least 90%, at least 95%. at least 98 or at least 99% identical to the amino acid
sequence of SEQ 1D NG: 27,

In some embodiments, the (1337 component comprises an amino acid sequence of SEQ 1D NO:
28. In some embodiments, the CD3z component comprises an amino acid sequence that is at least
80%, at least 85%, at least 90%, at least 95%, at least 98 or at feast 99% identical to the amino acid
sequence of SEQ ID NO: 28,

In some embodiments, the intraccliular signaling domain comprises an amino acid sequence of
SEQ ID NO: 45, In some embodiments, the intracetular signaling domain comprises an amino acid
scquence that is at least 80%, at least 85%, at least 90%, at least 95%, at least 98 or at least 99% identical

to the amine acid sequence of SEQ D NOG: 45,

SEQ D NO: 45
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KROGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGONQLYN
ELNLGRREEYDVLDKRRGREPEMGGKPRRRKNPQEGLYNELOKDKMAEAY SEIGMKGERRRGK
GHDGLYQGLSTATKDTYDALHMOALPPR

In some embodiments, the transmembrane domain comprises a CD8a transmembrane region
{CD8a-TM) polypeptide. In some embodiments, the CDRa-TM polypeptide comprises an amino acid
sequence of SEQ ID NO: 26, (VIWAPLAGTCGVLLLSLVITLYC, SEQ ID NO: 26},

In some embodiments, the CDEa-TM polvpeptide comprises an amino acid scgucnce that is
feast 809, at teast 85%, at least 90%, at least 95%, at least 98% or at least 9956 wdentical to the amino acid

sequence of SEG 1D NG: 26.

In some embodiments, the transmembrane domain comprises at least the transmembrane
region{s} of} the «, B or { chain of the T-cel receptor, CD28, CD3 gpsilon, CD45, CD4, CD3, CDS,
CD8a, CDO, CD16, CD22, CD33, CD37, CD40, CD64, CDE0, CDR6, CD134, CDI37, CD154. T some
embodiments, the transmembrane domain comprises at least the transmembrane domain of £, nor
FeeRly and -8, MBI (Iga), B29 or CD3-v, {, or 1. In some embodiments, the transmembrane domain is
svathetic, e.g., comprising predonunantly hydrophobic residues such as leucine and valine, a trniplet of

phenvialanine, or tryptophan.

In some embodiments, the CAR further comprises a hinge region hinking the transmembrane
domain to the extracchular antigen binding domain that binds hK2. o some embodiments, the hinge
region is a CD8a-hinge region. In some embodiments, CDB8a-hinge region comprises an amino acid
sequence of SEQ 1D NO: 25 (TSTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACD:
SEQ 1D NO: 25).

In some embodiments, the CD8a-hinge region compriscs an amino acid sequence that is at least
50%, at lcast 55%, at least 60%, at least 65%, at least 70%, at least 75%, at least 80%, at least 85%, at
feast 90%, at least 95%, at least 98% or at least 9% identical to the amuno acid sequence of SEQ ID
N 25, In some embodiments, the hinge region comprises the amino acid sequence
EPKSUDKTHTCPPCP (SE 1B NO: 126), or comprises an amino acid sequence having at least 50%,
at least 55%, at least 60%, at least 65%, at least 70%, at least 73%, at least 809, at least 85%,, at least
90%, at least 95%, at least 8% or at least 99% amino acid sequence identity with
EPKSCDKTHTCPPCP (SEQ 1D NG 126). In some embodiments, the hinge region comprises the
sequence ERKCCVECPPCP (SEQ 1D NO: 127) or compuises an amino acid sequence having at least
50%, at least 55%, at least 6%, at least 53%, at least 70%, at least 75%, at least 80%, at least 85%, at

least 90%, at least 95%, at least 98% or at least 99% sequence identity with ERKCCVECPPCP (SEQ ID
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NO: 127 In some embodiments, the hinge region comprises the sequence
ELKTPLGDTTHTCPRUP(EPKSCDTPPPUPRCP):, (SEQ D NO: 128) or comprises an aming acid
sequence having at least 30%, at least 539, at least 60%, at least 65%, at least 70%, at least 75%, at least
80%, at teast 859, at least 90%, at least 95%, at least 98% or at least 99% sequence identity with
ELKTPLGDTTHTCPRCPEPKSCDTPPPCPRCP): (BEQ D NG 128). In some embodiments, the
hinge region comprises the sequence ESKYGPPCPSCP (SEQ 1D NG: 129), or comprises an amino acid
sequence having at least 50%, at least 55%, at least 60%, at least 65%., at least 70%, at least 75%, at least
80%, at jeast 85%, at least 90%, at least 95%, at least 8% or at least 99% sequence 1dentity with
ESKYGPPCPSCP (SEQ ID NG: 1293,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NOs: 46, 47,
48,49, 50,51, 52, 533, 34, 55,56, 537, 58. 59, 60, 61, 153, 154, 155, 156,426, 427, 428, 429, 430, 431,
432,433, 434, 435, 435, 436, 437, 438, 439, 440, or 441,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NO: 46,

The disclosure alsc provides a CAR comprising the amino acid sequence that is at least 80%, at
least 859%, at least 90%, at least 953%, at least 98% or at least 99% identical to the amino acid sequence of
SEQ ID NO: 46,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NG: 47,

The disclosure also provides a CAR compnsing the amino acid sequence that is at least 80%, at
lcast 3%, at least 90%, at least 95%, at least 98% or at least 99% identical o the amino acid sequence of
SEQ ID NO: 47,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NO: 48,

The disclosure alsc provides a CAR comprising the amino acid sequence that is at least 80%, at
least 83%, at lcast 90%. at least 95%, at least 98% or at least 99% identical to the amino acid sequence of
SEQ ID NO: 48,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NG: 49,

The disclosure also provides a CAR compnsing the amino acid sequence that is at least 80%, at
lcast 3%, at least 90%, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of
SEQ ID NO: 49,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NO: 30,

The disclosure also provides a CAR comprising the amino acid sequence that is at least 80%, at
least 859%, at least 90%, at least 953%, at least 98% or at least 99% identical to the amino acid sequence of
SEQ ID NO: 51,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NG: 52,
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The disclosure also provides a CAR compnsing the amino acid sequence that is at least 80%, at
lcast 3%, at least 90%, at least 95%, at least 98% or at least 99% identical o the amino acid sequence of
SEQ ID NO: 52,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NO: 33,

The disclosure also provides a CAR comprising the amino acid sequence that is at least 80%, at
least 859%, at least 90%, at least 953%, at least 98% or at least 99% identical to the amino acid sequence of
SEQ ID NO: 53,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NO: 54.

The disclosure also provides a CAR compnsing the amino acid sequence that is at least 80%, at
lcast 3%, at least 90%, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of
SEQ ID NO: 54,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NO: 35,

The disclosure also provides a CAR comprising the amino acid sequence that is at least 80%, at
least 859%, at least 90%, at least 953%, at least 98% or at least 99% identical to the amino acid sequence of
SEQ ID NO: 55,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NOG: 56,

The disclosure also provides a CAR compnising the amino acid sequence that is at least 80%, at
least 83%, at least 90%, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of
SEQ 1D NO: 36,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NO: 537,

The disclosure also provides a CAR comprising the amino acid sequence that is at least 80%, at
least 859%, at least 90%, at least 953%, at least 98% or at least 99% identical to the amino acid sequence of
SEQ ID NO: 537

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NO: 58,

The disclosure also provides a CAR compnising the amino acid sequence that is at least 80%, at
least 83%, at least 90%, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of
SEQ 1D NO: 38,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NO: 59,

The disclosure also provides a CAR comprising the amino acid sequence that is at least 80%, at
least 859, at least 90%, at least 95%, at least 98% or at least 99% identical to the aming acid sequence of
SEQ ID NO: 539,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NG: 60,
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The disclosure also provides a CAR compnsing the amino acid sequence that is at least 80%, at
lcast 3%, at least 90%, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of
SEQ 1D NO: 60,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NO: 61,

The disclosure also provides a CAR comprising the amino acid sequence that is at least 80%, at
least 859%, at least 90%, at least 953%, at least 98% or at least 99% identical to the amino acid sequence of
SEQ ID NO: 61,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NG: 153,

The disclosure also provides a CAR comprising the amino acid sequence that is at least 80%, at
lcast 3%, at least 90%, at least 95%, at least 98% or at least 99% identical o the amino acid sequence of
SEQ ID NO: 153,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NO: 134,

The disclosure also provides a CAR comprising the amino acid sequence that is at least 80%, at
least 859%, at loast 90%, at least 95%, at least 98% or at least 99% identical to the aming acid sequence of
SEQ 1D NO: 154,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NG: 155,

The disclosure also provides a CAR comprnising the amino acid sequence that is at least 80%, at
least 83%, at least 90%, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of
SEQ 1D NO: 155,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ D NO: 156,

The disclosure also provides a CAR comprising the amino acid sequence that is at least 80%, at
least 859%, at least 90%, at least 953%, at least 98% or at least 99% identical to the amino acid sequence of
SEQ ID NO: 156,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NG: 426,

The disclosure also provides a CAR comprnising the amino acid sequence that is at least 80%, at
least 83%, at least 90%, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of
SEQ 1D NO: 426,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NO: 427,

The disclosure also provides a CAR comprising the amino acid sequence that is at least 80%, at
least 859, at least 90%, at least 95%, at least 98% or at least 99% identical o the amino acid sequence of
SEQ 1D NO: 427,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NG: 428,
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The disclosure also provides a CAR comprising the amino acid sequence that is at least 80%, at
lcast 3%, at least 90%, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of
SEQ 1D N(O:428,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NO: 429,

The disclosure also provides a CAR comprising the amino acid sequence that is at least 80%, at
least 859%, at least 90%, at least 953%, at least 98% or at least 99% identical to the amino acid sequence of
SEQ ID NO: 429,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NGO: 430,

The disclosure also provides a CAR comprising the amino acid sequence that is at least 80%, at
lcast 3%, at least 90%, at least 95%, at least 98% or at least 99% identical o the amino acid sequence of
SEQ ID NO: 430,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NO: 431,

The disclosure also provides a CAR comprising the amino acid sequence that is at least 80%, at
least 859%, at least 90%, at least 953%, at least 98% or at least 99% identical to the amino acid sequence of
SEQ ID NO: 431,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NG: 432,

The disclosure also provides a CAR comprnising the amino acid sequence that is at least 80%, at
least 83%, at least 90%, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of
SEQ 1D NO: 432,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NO: 433,

The disclosure also provides a CAR comprising the amino acid sequence that is at least 80%, at
least 859%, at least 90%, at least 953%, at least 98% or at least 99% identical to the amino acid sequence of
SEQ ID NO: 433,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NG: 434,

The disclosure also provides a CAR compnising the amino acid sequence that is at least 80%, at
least 83%, at least 90%, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of
SEQ 1D NO: 434,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NO: 435,

The disclosure also provides a CAR comprising the amino acid sequence that is at least 80%, at
least 859, at least 90%, at least 95%, at least 98% or at least 99% identical o the amino acid sequence of
SEQ 1D NO: 435,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NG: 436.
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The disclosure also provides a CAR comprising the amino acid sequence that is at least 80%, at
lcast 3%, at least 90%, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of
SEQ ID NO: 436,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NO: 437,

The disclosure also provides a CAR comprising the amino acid sequence that is at least 80%, at
least 859%, at least 90%, at least 953%, at least 98% or at least 99% identical to the amino acid sequence of
SEQ ID NO: 437,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NGO: 433,

The disclosure also provides a CAR compnsing the amino acid sequence that is at least 80%, at
lcast 3%, at least 90%, at least 95%, at least 98% or at least 99% identical o the amino acid sequence of
SEQ ID NO: 438,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NO: 439,

The disclosure also provides a CAR comprising the amino acid sequence that is at least 80%, at
least 859%, at least 90%, at least 953%, at least 98% or at least 99% identical to the amino acid sequence of
SEQ 1D NO: 439,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ 1D NG: 440,

The disclosure also provides a CAR comprnising the amino acid sequence that is at least 80%, at
least 83%, at least 90%, at least 95%, at least 98% or at least 99% identical to the amino acid sequence of
SEQ D NO: 440,

The disclosure also provides a CAR comprising the amino acid sequence of SEQ D NO: 441,

The disclosure also provides a CAR comprising the amino acid sequence that is at least 80%, at
least 859%, at loast 90%, at least 95%, at least 98% or at least 99% identical to the aming acid sequence of

SEQ 1D NO: 441,

The disclosure alse provides a CAR comprising an amino acid sequence which 1s at least 80%
{e.z. at least 90%%, at least 95%, at least 98% or at lcast 99%) identical to the amino acid sequence of SEQ

D NQ: 432,

The disclosure also provides a CAR comprising an amino acid sequence which 1s at least 80%

{e.g. at least 90%, at least 95%, at least 98% or at least 99%) identical to the amino acid sequence of SEQ

ID NQ: 433,

In some embodiments, the CAR comprises an amino acid sequence which 1s identical to the

aming acid sequence of SEQ ID NO: 432 or SEQ ID NO: 433,
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In some embodiments, the CAR comprises an amino acid sequence which ig at least 80% (e.g. at
least 90%, at loast 95%, at least 98% or at least 99%) identical to the amino acid sequence of SEQ ID

NO: 153, SEQ H NO: 154, SEQ 1D NG: 155 or SEQ 1D NO: 156.

Qf 7

In some embodiments, the CAR comprises an amino acid sequence which 13 at least 80% {e.g. at

least 909, at least 95%, at least 98% or at least 99%) identical to the amino acid sequence of SEQ 1D

NO: 134

In some embodiments, the CAR comprises an amino acid sequence which 15 at least 80% {e.g. at
least 909, at least 93%, at least 98% or at least 99%) identical to the amino acid sequence of SEQ 1D

NQO: 155,

In some embodiments, the CAR comprises an amino acid sequence which 1s at least 80% {e.g. at
least 909, at least 95%, at least 98% or at least 99%) identical to the amingo acid sequence of SEQ 1D

NQ: 156.

In a particular embodiment, the CAR comprises an amino acid sequence which is identical to the

amino acid sequence of SEQ D NG: 153, SEQ ID NG: 154, SEQ ID NO: 155 or SEQ ID NO: 1536

In a particular embodiment, the disclosure provides a CAR compnising an extracetiular antigen
binding domain that binds hK2, a transmembrane domain and an intracellular signaling domain, wherein
the extracellular antigen binding domain binds to hK?2 at three or more residues within epitopes having

sequences of SEQ ID NG: 111 and SEQ 1D NG: 112,

CAR constructs and immunoresponsive cells expressing CARs
The disclosure also provides isolated polynuclestides encoding the CARs described herein.

Unless otherwise specified, a “polynuclentide encoding an amino acid sequence” includes all
polvnucleotide sequences that are degenerate versions of each other and that encode the same amino acid
sequence. The phrase polynucieotide that encodes a protein or a RNA may also include introns 1o the
extent that the polynucleotide encoding the protein may in some vanants contain an intron{s) that is
spliced 1nto the expressed protein.

The disclosure also provides an expression vector comprising the nucleie acid molecule
encoding the CAR of the disclosure.

The term “expression vector” refers to a vector comprising a recombinant polynuclectide
comprising expression control sequences operatively linked to a nucleotide sequence to be expressed. An

cxpression vector comprises sufficient cis-acting elements for expression; other elements for expression
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can be supplied by the host cell or in an in vifro expression system. Expression vectors include all those
known i the art, meluding cosmids, plasmids {¢.g., naked or contained in hiposomes} and virases {e.g.,
lentiviruses, retroviruses, adenoviruses, and adeno-associated viruses) that incorporate the recombinant
polvmucleotide.

The disclosure also provides 1solated immuncresponsive cells comprising the CAR of the
disclosure. In some embodiments, the isolated immunoresponsive cell is transduced with the CAR, for
example, the CAR is constitutively expressed on the surface of the immunoresponsive cell. In certain
embodiments, the isolated mmmunoresponsive cell is further transduced with at least one co-stimulatory
ligand such that the immunoresponsive cell expresses the at least one co-stimulatory ligand. In certain
embodiments, the at least one co-stimulatory ligand is selected from the group consisting of 4-1BBL,
Ch4s, CD70, CD20, CD86, OX40L, TNFRSF14, and combinations thereof. In certain embodiments,
the isolated immunoresponsive ccll s further transduced with at least one cvtokine such that the
immunoresponsive cell secretes the at least one cvtokine. In certain embodiments, the at least cyvtokine 1s
selected from the group consisting of 1L-2, {L-3, {L-6 H.-7 H-11 1.-12 1L-15 1L-17, IL-21, and
combinations thereof, In some embodiments, the isolated immuonoresponsive cell is selected from the
group consisting of a T lymphocyte (T cell}, a Natural Killer (NK) cell, a evtotoxic T tymphocyte (CTL),
aregulatory T cell (Treg). a human embryonic stem cell, a lymphoid progenitor cell, a T cell-precursor
cell, and a pluripotent stem cell from which lymphoid cells may be differentiated.

In some embodiments, the isclated mmowunoresponsive cell is the T cell.

For purposcs herein, the T cell can be anv T cell, such as a cultured T cell, e.g., a primary T cell,
ora T cell from a cultured T cell ling, e.g., Furkat, SupTl, etc., ora T cell obtained from a mammal, If
obtained from a mammal, the T cell can be obtained from numercus sources, including but not linited to
bone marrow, blood, lvmph node, the thymus, or other tissues or fluids. T cells can also be enriched for
or purificd. The T ccll may be a human T cell. The T cell may be a T cell isolated from a human. The T
cell can be any tvpe of T cell and can be of any developmental stage, mcluding but not hmuted to,
{D47/CDE" double positive T cells, CD8" T cells {e.g., cytotoxic T cells), CD4" helper T celis, e.g., Thi
and ThZ cells, peripheral blood mononuclear celis (PBMCs}, peripheral blood leukocytes (PBLs), tumor
intiltrating cells, memory T cells, naive T celis, and the like. The T cell may be a CD8" T cell ora CD4'
T cell.

In some embodiments, the isolated immuonoresponsive cell is the NK cell.

I some embodiments, the isolated immunoresponsive cell is the CTL.

In some embodiments, the isolated immunorcsponsive coll s the Treg.

In some embodiments, the isolated immunoresponsive cell 1s the human embryonic stem cell.

In some embodiments, the isclated immunoresponsive cell is the lvmphoid progemior cell.
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In some embodiments, the sclated immunoresponstve cell 1s the plunpotent stem cell,

In one embodiment, the CAR T cells of the disclosure can be generated by mtroducing a
lentiviral vector comprising a destred CAR, for example, a CAR comprising an extraccliular domain
comprising an antigen binding domain that binds hK2, CD8¢ hinge and transmembrane domain, and
human 4-1BB and CD3-zeta signaling domains, into the cells. The CAR T cells of the disclosure are
able to replicate in vivo resulting in long-term persistence that can lead to sustained tumor control.

Embodiments of the invention further provide host cells comprising any of the recombinant
expression vectors described herein. As used herein, the term “host celi”™ refers to any type of cell that can
contain the recombinant expression vector. The host cell can be a eukarvotic cell, e.g., plant, animal, or
algae, fungi, or can be a prokaryotic cell, e.g., bacteria or protozoa. The host cell can be a cultared cell or
a primary cell, 1.¢., isolated directly from an organism, ¢.g., a human. The host cell can be an adherent
cell or a suspended cell, 1.e., a cell that grows in suspension. Suitable host cells are known in the art and
include, for mstance, DH3a Z.coli celis, Chinese hamster ovarian cells, monkey VERO cells, COS cells,
HEKZ293 cells, and the like. For purposes of amplifying or replicating the recombinant expression
vector, the host cell may be a prokarvotic cell, e.g., a DH3a cell. For purposes of producing a
recombinant CAR, polvpeptide, or protein, the host ccli may be a mammalian cell. The host cell may be
a human cell. While the host cell can be of any cell type, can originate from any type of tissue, and can
be of any developmental stage, the host cell may be a peripheral blood bymphocyte (PBL}. The host cell
may be a T cell.

Also provided are a population of cells comprising at least one host cell descrnibed herein. The
population of cells can be a heterogeneous population comprising the host cell comprising any of the
recombinant expression vectors described, o addition to at least one other cell, e.g, abostceli{eg.a T
cell), which does not comprise any of the recombinant expression vectors, or a cell other than a T cell,
e.z.. a B cell, a macrophage, an eryvthrocyte, a neutrophil, a hepatocyie, an endothelial cell, an opithehial
cell, a muscle cell, a brain cell, etc. Alternatively, the population of cells can be a substantially
homogeneous population, in which the population comprises mainly host cells {e.g., consisting
essentially of) comprising the recombinant expression vector. The population also can be a clonal
population of cells, in which all cells of the population are clones of a single host cell comprising a
recombinant expression vector, such that all cells of the population comprise the recombinant expression
vector. ki one embodiment, the population of cells s a clonal popalation comprising host cells

comprising a recombinant expression vector as described herein.
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Polynucleotides, host cells and vectors

The disclosure also provides an isolated polynucleotide encoding any of the hK2 binding proteins
of the disclosure. The hK.2 binding protein includes the antigen binding domains that bind hK2, the
proteins comprising the antigen binding domains that bind hK2, the maltispecific proteins that comprise
the antigen binding domaing that bind hK2 and the chimeric antigen receptors {CAR) comprising the

antigen binding domains that bind hK2 of the disclosure.

The mvention alsc provides an isolated polynucleotide encoding any of hK2 biding proteins or

fragments thereof
The invention also provides an isolated polvnucieotide encoding the VH of SEG 1D NG: 137,
The invention also provides an isolated polynucleotide encoding the VH of SEQ 1D NO: 162.
The invention also provides an isolated polynucleotide encoding the VH of SEQ D NO: 164,
The invention also provides an isolated polyoucleotide encoding the VH of SEQ D NO: 166
The invention also provides an 1solated polynucleotide encoding the VH of SEQ ID NO: 168,
The invention also provides an isolated polynucleotide encoding the VH of SEQ ID NG: 204,
The mvention also provides an isolated polynucieotide encoding the VH of SEQ ID NG: 159,
The invention also provides an isolated polvnucleotide encoding the VH of SEQ 1D NO: 161,
The invention also provides an isolated polvnucieotide encoding the VH of SEG 1D NG: 139,

The invention also provides an isolated polynucleotide encoding the VH of SEQ ID NOs: 4, S or

The invention also provides an isolated polynucleotide encoding the VH of SEQ ID NO: 75,
The invention also provides an isolated polynucleotide encoding the VL of SEQ ID NG: 138,
The invention also provides an isolated polyoucleotide encoding the VL of SEQ 1D NG: 163,

The invention also provides an 1solated polynucieotide encoding the VL of SEG 1D NG: 165,
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The invention also provides an isolated polynucleotide encoding the VL of SEQ ID NQO: 167.
The invention also provides an isolated polynucleotide encoding the VL of SEQ ID NG: 169
The invention also provides an isolated polyoucleotide encoding the VL of SEQ 1D NG: 203,
The invention also provides an isolated polynucleotide encoding the VL of SEQ 1D NO: 140,
The invention also provides an isolated polynucleotide encoding the VL of SEQ 1D NO: 160.
The mvention also provides an isolated polynucleotide encoding the VL of SEQ 1D NO: 74,

The invention also provides an isolated polynucleotide encoding the VL of SEQ ID NOs: 1, 2 or

The invention also provides for an isolated polynuclectide encoding
the VH of SEQ 1D NO: 137 and the VL of SE{} 1D N{O: 138;
the VH of SEQ 1D NO: 162 and the VL of SEQ ID NO: 163;
the VH of SEQ 1D NO: 164 and the VL of SEQ 1D NO: 165;
the VH of SEQ [D NO: 166 and the VL of SEQ ID NG: 167,
the VH of SEQ 1D NG: 168 and the VL of SEQ ID NO: 169,
the VH of SEQ 1D NO: 204 and the VL of SEQ 1D NO: 205,
the VH of SEQ ID NO: 159 and the VL of SEQ D NG 160;
the VH of SEQ ID NG: 161 and the VL of SEQ [D NO: 140;
the VH of SEQ D NO: 139 and the VL of SE{} 1D N{O: 140;
the VH of SEQ 1D NO: 4 and the VL of SEQ ID NG: |
the VH of SEQ ID NO: 4 and the VL of SEQ ID NOG: 2
the VH of SEQ [D NO: 4 and the VL of SEQ 1D NG: 3;
the VH of SEQ 1D NO: 5 and the VL of SEQ 1D NG: 1;
the VH of SEQ 1D NG: 5 and the VL of SEQ 1D NO: 3;
the VH of SEQ ID NG: 6 and the VL of SEQ 1D NO: 1
the VH of SEQ 1D NO: 6 and the VL of SEQ ID NG: 2; or
the VH of SEQ ID NO: 6 and the VL of SEQ ID NO: 3.

In a particular embodiment, the mvention provides an 1solated polynucleotide encoding the VH of

SEQ ID NO: 162 and/or an isolated polynucleotide encoding the VL of SEQ 1D NO: 163.
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The mvention also provides an isolated polynucieotide encoding the polypeptide of SEQ ID NQs:
SEQID NOs: 0 8,09, 10, 11,12, 13, 14, 15, 16, 17 18,19, 20, 21, 2223, 133, 134, 135, 136, 308, 316,
318,319,320, 321, 322, 323, 324, 325, 404, 405, 406, 407, 408, or 409,

The mvention alsc provides an isolated polynuclectide encoding the polypeptide of SEQ ID NOs:
29,30, 31,32, 33, 34, 35,36, 37, 38,39, 40,41, 42, 43, 44, 149, 150, 151, 152, 410, 411,412,413, 414,
415,416,417, 418, 419,420, 421,422,423, 424, or 425,

In some embodiments, the isolated polynucleotide sequence encoding an hK2 binding protein of
the disclosure is at least 859% identical with the polynucleotide of SEQ 1D NOs: 225, 226, 227, 228, 229,
230,231,232, 233, 234, 235, 236, 237, 238, 239, 240. 241, 242_ 243, 244, 245, 246, 247, 263,271, 273,
274,275,276, 277, 278, 279, 280, 281, 282, 283, 292, 293, 294, 295, 296, 297, 303, 304, 305, 306, 312
316, 317, 363, 364, 365, 366, 367, 368, 369, 370, 371, 372, 373, 374, 446, 450 or 451,

In some embodiments, the isolated polvnucleotide sequence encoding an hK2 binding protein of
the disclosure is at least 0% wdentical with the polvnucleotide of SEQ 1D NQOs: 225, 226, 227, 228, 229,
230, 231, 232, 233, 234, 235, 236, 237, 238, 235, 240, 241, 242, 243, 244, 245,246, 247 263,271,273,
274,275,276, 277, 278, 279, 280, 281, 282, 243, 292, 293, 294, 295296, 297, 303, 304, 303, 306, 312,
316, 317, 363, 364, 365, 366, 367, 368, 369, 370, 371, 372,373, 374, 446, 450 or 45 1.

In some em’bcrdiments, the isclated polynucleotide sequence encoding an hK2 binding protein of

the disclosure 1s at least 93% wdentical with the polynucleotide of SEQ 1D NOs: 225, 226, 227, 228, 229,

230,231, 232, 233, 234, 235, 236, 237, 238, 239, 240, 241, 242, 243, 244, 245,246,247, 263,271, 273,

274,275,276, 277, 278, 279, 280, 281, 282, 283,292, 293, 294, 295, 296, 297, 303, 304, 303, 306, 312,
316, 317, 363, 364, 365, 366, 367, 368, 369, 370, 371,372, 373, 374, 446, 450 or 451,

In some embodiments, the isolated polvnucleotide sequence encoding an hK2 binding protein of
the disclosure is at least 98% wdentical with the polvnucleotide of SEQ ID NQOs: 225, 226, 227,228, 229,
230, 231,232, 233,234, 235, 236, 237, 238,239, 240, 241, 242, 243, 244, 245 246, 247,263, 271, 273,
274,275,276, 277, 278, 279, 280, 281, 282, 243, 292, 293, 294, 295296, 297, 303, 304, 303, 306, 312,
316, 317, 363, 364, 365, 366, 367, 368, 369, 370, 371, 372,373, 374, 446, 450 or 45 1.

In some em’bcrdiments, the 1solated polynucleotide sequence encoding an hK?2 binding protein of
the disclosure 1s at least 99% wdentical with the polynucleotide of SEQ 1D NOs: 225, 226, 227, 228, 229,
230,231,232, 233, 234 235 236,237,238, 239 240, 241 242 243 244 243 246 247 263 271, 273,
274,275,276, 277, 278, 279, 280, 281, 282, 283, 292, 293,294 295, 296, 297, 303, 304, 305, 306, 312,
316, 317, 363, 364, 365, 366, 367, 368, 369, 370, 371,372, 373, 374, 446, 450 or 451,
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The mvention also provides an isolated polynuclectide of SEQ ID NQs: 225, 226, 227, 228, 229,
230, 231, 232, 233, 234, 235, 236, 237, 238, 239, 240, 241, 242, 243, 244, 245,246, 247 263,267,271,
267,274, 282,292, 293, 294, 295, 303, 304, 303, 306,312, 316, 363, 364, 365, 367, 368, 369, 370, 371,
372,373, or 374,

The mvention also provides an isolated polynucleotide of SEQ 1D NOs: 225, 226, 227, 228, 229,
230,231,232, 233, 234, 235,236, 237, 238, 239, 240, 241, 242, 243 244 245, 246,247, 263,271, 273,
274,275,276, 277, 278,279, 280, 281, 282, 283, 292293, 294_ 295, 296, 297, 303, 304, 305, 306, 312,
316, 317, 363, 364, 365, 366, 367, 368, 369, 370, 371, 372, 373, 374, 446, 450 or 451 In a particular

N2

embodiment, the disclosure provides an 1solated polynucleotide sequence encoding a polyvpeptide

sequence of SEQ ID NG 354,

In a particolar embodiment, the disclosure provides an isclated polynucleotide sequence encoding

a polypeptide sequence of SEQ ID NG: 221

In a particolar embodiment, the disclosure provides an isolated polynuclestide sequence encoding

a polvpeptide sequence of SEQ 1D NO: 360,

In a particolar embodiment, the disclosure provides isolated polynucleotide sequences encoding

polvpeptide sequences of SEQ 1D NOs: 354, 221 and 360,

In a particular embodiment, the disclosure provides an isolated polynucieotide sequence which is
at least 80% (. g. at least 85%, at least 90%, at least 95% or at least 99%, or 100%) identical o the
polynucleotide of SEQ 1D N{O: 367,

In a particular embodiment, the disclosure provides an isolated polynucleotide sequence which is
at least 80% (e.g. at least 85%, at least 90%, at least 93% or at least 99% or 100%) identical to the
polynucleotide of SEQ ID NG: 303,

In a particular embodiment, the disclosure provides an isolated polynucleotide sequence which 1s
at least 80% (e.g. at least 85%, at least 90%, at least 95% or at least 99% or 100%) identical 1o the
polynucleotide of SEQ ID NG: 373,

In a particolar embodiment, the disclosure provides an isclated polynucleotide sequence encoding
a polypeptide sequence of SEQ ID NO: 361,

In a particolar embodiment, the disclosure provides an isolated polynuclectide sequence encoding

a polypeptide sequence of SEQ 1D NO: 221

194



WO 2021/019389 PCT/IB2020/056972

In a particolar embodiment, the disclosure provides an isclated polynucleotide sequence encoding
a polypeptide sequence of SEQ 1D NG: 362, In a particular embodiment, the disclosure provides isolated

polvnucleotide sequences encoding polvpeptide sequences of SEQ 1D NOs: 361, 221 and 362,

In a particular embodiment, the disclosure provides an isolated polynucieotide sequence which is
at least 80% (. £. at least 85%, at least 90%, at least 95% or at least 99% or 100%;) wdentical to the

polynucleotide of SEQ 1D N{O: 370,

In a particular embodiment, the disclosure provides an isolated polynucleotide sequence which s
at least 80% {e.g. at least 5%, at least 90%, at least 95% or at least 99% or 100%) identical to the

polynucleotide of SEQ 1D NO: 303,

In a particular embodiment, the disclosure provides an isolated polynucleotide sequence which is
at least 80% (e.g. at least 85%, at least 90%, at least 95% or at least 99% or 100%) identical 1o the

polynucleotide of SEQ ID NG: 374

Some embodiments of the disclosure also provide an isolated or purified nucleic acid comprising
a polynucieotide which is complementary to the polymicleotides encoding the hK2 binding proteins of the
disclosure or polynuclectides which hybridize voder stringent conditions to the polymucieotides encoding

the hK2 binding proteins of the disclosure.

The polvnuclestides which hybridize under stringent conditions may hybridize under high
stringency conditions. By “high stringency conditions” is meant that the polvnucleotide specifically
hvbndizes to a target sequence {the nucleotide sequence of any of the nucleic acids described herein) in
an amount that is detectably stronger than non-specific hybridization. High stringency conditions include
conditions which would distinguish a polynucleotide with an exact complementary sequence, or one
containing only a few scatfered mismatches from a random sequence that happened to have a fow small
regions (e.g., 3-12 bases) that matched the nuclectide sequence. Such small regions of complementarity
are more easily melted than a full-length complement of 14-17 or more bases, and high stringency
hybridization makes them easily distinguishable. Relatively high stringency conditions would include, for
example, low salt and/or high temperature conditions, such as provided by about 0.02-0.1 M NaCl or the
equivalent, at temperatures of about 50-70° C. Such high stringency conditions tolerate little, if any,
mismatch between the nucleotide sequence and the template or target strand, and are particularly suitable
for detecting expression of any of the CARs described herein. 1t is generally appreciated that conditions

can be rendered more stringent by the addition of increasing amounts of formamide.
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The pelynucleotide sequences of the disclosurs may be operably linked to one or more regulatory
clements, such as a promaoter or enhancer, that allow expression of the nuclectide sequence in the
intended host cell. The polynucleotide may be a cDNA. The promoter bay be a strong, weak, tissue-
specific, inducible or developmental-specific promoter. Exemplary promoters that may be used are
hypoxanthine phosphoribosyl transferase (HPRT), adenosine deaminase, pynivate kinase, beta-actin,
human myosin, human hemoglobin, human muscle creatine, and others. In addition, many viral
promoters function constitutively in eukaryotic cells and are suttable for use with the descnibed
embodiments. Such viral promoters include Cyvtomegalovirus (CMV) immediate early promoter, the
carly and late promoters of SV40, the Mouse Mammary Tumor Virus (MMTV} promoter, the long
terminal repeats (LTRs) of Maloney leukemia virus, Human Immunodeficiency Virus (HIV), Epstein
Barr Virus (EBVY), Rous Sarcoma Virus (RSV), and other retroviruses, and the thynidine kinase promoter
of Herpes Simplex Virus. Inducible promoters such as the metallothionein promoter, tetracveline-
inducible promoter, doxyeyeling-inducible promoter, promoters that contain one or more interferon-
stinnilated response elements (ISRE) such as protein kinase R 2° 3'-oligoadenylate synthetases, Mx genes,

ADARI, and the ike may also be sued.

The mvention also provides a vector comprising the polynuclestide of the mvention. The
disclosure also provides an expression vector comprising the polynucieotide of the invention. Such
vectors may be plasmid vectors, viral vectors, vectors for baculovirus expression, transposon-based
vectors or any other vector suitable for infroduction of the synthetic polynucleotide of the mvention nto a
given organism or genetic background by any means. Polynucleotides encoding the hK2 binding proteins
of the disclosure may be operably linked to control sequences in the expression vector(s) that ensure the
expression of the hK2 binding proteins. Such regulatory elements may include a transeniptional promoter,
sequences encoding suitable mRNA ribosomal binding sites, and sequences that control the termination
of transcription and translation. Expression vectors may also include one or more nontranscribed
clements such as an origin of rephication, a suitable promoter and enhancer linked to the gene to be
expressed, other 5' or 3' flanking nontranseribed sequences, 5' or 3' nontranslated sequences (such as
necessary ribosome binding sites), a polyvadenvlation site, splice donor and acceptor sites, or
transcriptional termination sequences. An origin of replication that confers the ability to rephicate in a

host may also be incorporated.

The expression vectors can comprise naturally-occurring or non-naturally-occurring
mtermucleotide linkages, or both types of linkages. The non-naturally occurnng or altered nucleotides or

micmucleotide linkages do not hinder the transcription or replication of the vector.
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Once the vector has been incorporated into the appropriate host, the host is maintained under
conditions suitable for high level expression of the hKZ binding proteins of the disclosure encoded by the
incorporated polvnucleotides. The transcriptional and translational control sequences in expression
vectors to be used in transtorming vertebrate cclls may be provided by viral sources. Exemplary vectors

may be constructed as described by Okayama and Berg, 3 Mol Cell. Biol. 28G (1683).

Vectors of the disclosure may also contain one or more Internal Ribosome Entry Site(s) (IRES).
Inclusion of an IRES sequence into fusion vectors may be beneficial for enhancing expression of some
proteins. In some embodiments, the vector system will include ong or more polvadenylation sites (e g,
SV40y, which may be upstream or downstream of any of the aforementioned nucleic acid sequences.
Vector components may be contiguously linked or arranged in a manner that provides optimal spacing tor
expressing the gene products {i.¢., by the introduction of “spacer” nucleotides between the ORFs) or
positioned m another way. Regulatory elements, such as the IRES motif, may also be arranged to provide

optimal spacing for cxpression.

Vectors of the disclosure may be circular or lincar. They may be prepared to contain a replication
system functional in a prokaryotic or eukaryotic host cell. Replication systems can be derived, ¢.g., from

CollE1, $V40, Zp plasmid, &, bovine papilloma virus, and the hike.

The recombinant expression vectors can be designed for either transient expression, for stable
expression, or for both. Also, the recombinant cxpression vectors can be made for constitutive expression

or for mducible expression.

Further, the recombmant expression vectors can be made to include a swicide gene. As used
herein, the term “suicide gene” refers to a gene that causes the cell expressing the suicide gene to die. The
suicide gene can be a gene that confers sensitivity to an agent, ¢.g., a drug, upon the cell in which the gene
15 expressed, and causes the cell 1o die when the cell 1s contacted with or exposed to the agent. Suicide
genes are known in the art and include, for example, the Herpes Simplex Virus (HSV) thymidine kinase

(TK) gene, cvtosine deaminase, purine nucleoside phosphorylase, and mitroreductase.

The vectors may also comprise selection markers, which arc well known 1o the art. Sclection
markers include positive and negative selection marker. Marker genes include biocide resistance, ¢.g.,
resistance to antibiotics, heavy metals, etc., complementation m an auxotrophic host to provide
prototrophy, and the like. Exemplary marker genes include antibiotic resistance genes {¢.g.. neomycin
resistance gene, a hygromycin resistance gene, a kanamycin resistance gene, a tetracveline resistance

gene, a pemcillin resistance gene, histidinol resistance gene, histidinol < resistance gene), glutamme
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svnthase genes, HSV-TK, HSV-TK derivanives for ganciclovir selection, or bacterial punine nucleoside
phosphorylase gene for 6-methvipurine selection (Gadi et al., 7 Gene Ther. 1738-1743 (2000)). A nucleic
acid sequence encoding a selection marker or the cloning site may be upstream or downstream of a

nucleic acid sequence encoding a polypeptide of interest or cloning site.

Exemplary vectors that may be used are Bacterial: pBs, phagescapt, PsiX174, pBluescript 8K,
pBs KS, pNHEa, pNH16a, pNH18a, pNH46a (Stratagene, La Jolla, Calif, USA); pTrc99A, pKK223-3,
pRK233-3, pDR540, and pRITS (Pharmacia, Uppsala, Sweden). Eukaryotic: pWhneo, pSV2cat, pOG44,
PXRI, pSG (Stratagene) pSVKS, pBPY, pMSG and pSVL (Pharmacia), pEES 4 (Lonza) and pEEIZ 4
{Lonza). Additional vectors include the pUC series (Fermentas Life Sciences, Glen Burmie, Md ), the
pBluescript series {Stratagene, Lalolla, Calif), the pET series (Novagen, Madison, Wi}, the pGEX
series (Pharmacia Biotech, Uppsala, Sweden), and the pEX series (Clontech, Palo Alto, Calif ).
Bacteriophage vectors, such as AGT10, AGT11, AEMBLA, and ANM1149, 3Zapli (Stratagence) can be
used. Exemplary plant expression vectors include pBIO, pBIOLZ, pBH 21, pBI101.3, and pBIN19
{Clontech}. Exemplary animal expression vectors include pEUK-C, pMAM, and pMAMneo (Clontech).

The expression vector may be a viral vector, ¢.g., a retroviral vector, ¢.g., a gamma retroviral vector,

B

In some embodiments, the vector comprises the polvnucleotide encoding the VH of SEQ 1D NO:

137,

In some embodiments, the vector comprises the polynucleotide encoding the VH of SEQ 1D NO:
162.

In some embodiments, the vector comprises the polvnucleotide encoding the VH of SEQ 1D NG:
164

In some embodiments, the vector comprises the polvnucleotide encoding the VH of SEQ 1D NG:
166.

In some embodiments, the vector comprises the polyvaucleotide encoding the VH of SEQ 1D NO:
168,

In some embodiments, the vector comprises the polvnucleotide encoding the VH of SEQ 1D NO:
204

In some embodiments, the vector comprises the polvnucleotide encoding the VH of SEQ 1D NO:
159,
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the vector comprises the polynucleotde encoding the VH of SEQ ID NO:

the vector comprises the polynucleotde encoding the VH of SEQ ID NO:

the vector comprises the polymucleotide encoding the VH of SEQ ID NQs:

the vector comprises the polynucleotde encoding the VH of SEQ ID NO:

the vector comprises the polynucleotde encoding the VH of SEQ ID NO:

the vector comprises the polynucleotde encoding the VH of SEQ ID NO:

the vector comprises the polynucleotde encoding the VH of SEQ ID NO:

the vector comprises the polyvmucleotide encoding the VH of SEQ 1D NO:

the vector comprises the polynucleotde encoding the VH of SEQ ID NO:

the vector comprises the polynucleotide encoding the VH of SEQ ID NO:

the vector comprises the polymucleotide encoding the VH of SEQ ID NO:

the vector comprises the polynucleotde encoding the VH of SEQ ID NO:

the vector comprises the polynucleotide encoding the VH of SEQ ID NG:
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In some embodiments, the vector comprises the polynucleotide encoding the VH of SEQ 1D NQs:

1,2 0r3.

In some embodiments, the vector comprises the polynucleotide encoding
the VH of SEQ D NG: 137 and the VL of SEQ 1D NO: 138;
the VH of SEQ ID NG: 162 and the VL of SEQ [ NO: i63;
the VH of SEQ ID NQ: 164 and the VL of SE{ [T} NO: 165;
the VH of SEQ 1D NQO: 166 and the VL of SEQ ID NO: 167,
the VH of SEQ [ NO: 168 and the VL of SEQ 1D NG: 169,
the VH of SEQ [D NGO: 204 and the VL of SEQ 1D NO: 205;
the VH of SEQ ID NO: 159 and the VL of SEQ ID NO: 160;
the VH of SEQ ID NO: 161 and the VL of SEQ D NG: 140;
the VH of SEQ 1D NG: 139 and the VL of SEQ 1D NO: 140;
the VH of SEQ 1D NO: 4 and the VL of SEQ ID NG: I
the VH of SEQ 1D NQ: 4 and the VL of SEQ ID NO:
the VH of SEQ 1D NQ: 4 and the VL of SEQ ID NO:
the VH of SEQ 1D NQO: 5 and the VL of SEQ ID NO:
the VH of SEQ [ NO: 5 and the VL of SEQ ID NO:
the VH of SEQ [D NO: 6 and the VL of SEQ ID NG: |
the VH of SEQ ID NO: 6 and the VL of SEQ ID NG: 2; or
the VH of SEQ ID NO: 6 and the VL of SEQ 1D NG: 3.

et 3 o

a3
Pl

In some embodiments, the vector comprises the polyvnucleotide encoding polvpeptide of SEQ 1D
NOs: SEQIDNOs: 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 133, 134, 135, 136, 308,
316,318, 319,320,321, 322,323, 324, 323, 404, 405, 406, 407, 408, or 409

In some embodiments, the vector comprises the polynucleotide encoding the polypeptide of SEQ
1D NOs: 29,30, 31,32, 33, 34, 35, 36,37, 38, 39, 40, 41, 42, 43, 44, 149, 150, 151, 132,410, 411, 412,
413,414, 415,416, 417, 418, 419,420, 421, 422. 423, 424, or 425.

In a particular embodiment, the vector comprises the polynucleotide encoding the polypeptide
sequence of SEQ 1D NO: 354, In a particular embodiment, the vector comprises the polvnucheotide
encoding the polyvpeptide sequence of SEQ ID NO: 221, In a particular embodiment, the vector comprises
the polynucleotide encoding the polyvpeptide sequence of SEQ ID NG: 360. In some embodiments, the

disclosure provides a vector the polypeptide sequences of SE(Q 1D NOs: 354, 221 and 360.
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In a particelar embodiment, the vector comprises the polvnuclectide of SEQ ID NQG: 367 Ina
particular embodiment, the vector comprises the polynucleotide of SEQ 1D NO: 303 In a particular
embodiment, the vector comprises the polynucleotide of SEQ H) NGU: 373, in some embodiments, the

vector comprises the polynucleotide sequences of SEQ 1D NOs: 367, 303 and 373,

In a particular embodiment, the vector comprises the polynucleotide encoding the polvpeptide
sequence of SEG 1D NO: 361, In a particalar embodiment, the vector compnses the polynacleotide
encoding the polvpeptide sequence of SEQ ID NO: 221 In a particular embodiment, the vector comprises

the polynucleotide encoding the polvpeptide sequence of SEQ 1D NO: 362,

In a particular crnbodiment, the vector comprises the polvnucleotide of SEQ 1D NG: 370. Ina
particular embodiment, the vector comprises the polynucieotide of SEQ 1D NO: 303, In a particular

embodiment, the vector comprises the polvnuclestide of SEQ 1D NO: 374,

The mvention also provides for a host cell comprising one or more vectors of the
invention. “Host cell” refers to a cell into which a vector has been introduced. It is understood that the
term host cell is intended to refer not only to the particular subject cell but to the progeny of such a cell,
and also to a stable cell line generated from the particular subject cell. Because certain modifications may
occur in succeeding generations due to either mutation or environmenial influences, such progeny may
not be identical to the parent cell, but are still included within the scope of the term "host cell” as used
herein. Such host cells may be cukaryotic cells, prokaryotic cells, plant cells or archeal cells.

Lscherichia coli, bacilli, such as Bacillus subtilis, and other enterobacteriaceae, such as Salmonella,
Serratia, and various Pseudomonas species are examples of prokarvotic host cells. Other microbes, such
as veast, are alsc useful for expression. Saccharomyces (2.g.. 5. cergvisiac) and Pichia are examples of
suitable yeast host cells. Exemplary cukaryotic cells may be of mamumalian, insect, avian or other animal
origins. Mammahan cukaryotic cells mclude immortalized cell lines such as hybridomas or myeloma cell
lines such as SP2/0 ( American Type Culture Collection (ATCC), Manassas, VA, CRL-1581}, N&O
{Earopean Collection of Cell Cultures (ECACC), Salisbury, Wiltshire, UK, ECACC No. 85110303), FO
(ATCC CRL-1646) and Ag6533 {(ATCC CRL-1530) murine cell lines. An exemplary human myeloma
cell line 15 U266 (ATTC CRL-TIB-196}. Other useful cell lines include those derived from Chinese
Hamster Ovary (CHO) cells such as CHO-KISV (Lonza Biologics, Walkersville, MD), CHO-K1 (ATCC
CRL-61) or DG44.

The disclosure also provides a method of producing the hK2 binding protein of the disclosure
comprising culturing the host cell of the disclosure i conditions that the hK2 binding protein is

expressed, and recovering the hK2 binding protein produced by the host cell. Methods of making
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proteins and purifying them are known. Once syvnthesized (etther chemically or recombinantly), the hK2
binding proteins may be purified according to standard procedures, including ammonium sulfate
precipitation, affinity columns, coluran chromatography, high performance liquid chromatographv
(HPLC) punfication, gel electrophorests, and the like (see generally Scopes, Protein Purification
(Springer- Verlag, NY . (1982}). A subject protein may be substantially pure, ¢.g., at least about 80% to

% pure, at least about 90% to 95% pure, or at least about 98% to 99%,

85% pure, at teast about 83% to 90
or more, pure, e.g., free from contaninants such as cell debnis, macromolecules, ete. other than the subject

protein

The polynucleatides encoding the hKZ binding proteins of the disclosure may be incorporated
into vectors using standard molecular biology methods. Host cell transformation, culture, antibody

expression and purification are done using well known methods.

Modified nucieotides may be used o generate the polynucleotides of the disclosure. Exemplary
modified nucleotides are S-fluorcuracil, S-bromouract, 3-chlorouracil, 5-1odouracti, hypoxanthine,
xanthine, 4-acetylcytosing, 3-{carboxyhydroxymethyl} uracil, carboxymethylaminomethyl-2-thiouridine,
5-carboxymethylaminomethyluracil, dihydrouracil, N-substituted adenine, 7-methylguanine, 5-
methviammomethyluracil, S-methoxyammomethyl-2-thiouracil, beta~-D-mannosylqueosine, 57-
methoxycarboxyvmethyluracil, S-methoxyuracil, 2-methylthio-N®-isopentenyladenine, uracil-5-oxyacetic
acid (v}, wybutoxosine, pseudouracil, queuosine, beta-D-galactosylqueosing, inosine, N°-
isopentenyladenine, I-methylguanine, 1-methylinosine, 2,2-dimethylgnanine, 2-methviadenme, 2-
methyvlguanine, 3-methvicviosine, S-methylevtosine, 2-thiocytosine, S-methyi-2-thiouracil, 2-thiouracil,
4-thiouracil, S-methyluracil, uracil-3-oxyacetic acid methylester, 3-(3-amino-3-N-2-carboxypropyl)

wracil, and 2 6-diaminopuring.

Pharmaceutical Compositions/Administration

The disclosure also provides a pharmaceutical composttion comprising the hK2 binding protein

of the disclosure and a pharmaceutically acceptable carrier.

The disclosure also provides a pharmaceutical composttion comprising the antigen binding

domain that binds hK2 of the disclosare and a pharmaceutically acceptable carrier.
The disclosure also provides a pharmaceutical composition comprising the protein comprising the
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antigen binding domain that binds hK?2 of the disclosure and a pharmaceutically acceptable carmier,

The disclosure also provides a pharmaceutical composition compnising the multispecific protein
comprising the antigen binding domain that binds hK?2 of the disclosure and a pharmaceutically

acceptable carner.

The disclosure also provides a pharmaceutical composition compnsing the CAR comprising the

antigen binding domain that binds hK?2 of the disclosure and a pharmaceutically acceptable camer.

For therapeutic use, the hK2 binding protein of the disclosure may be prepared as pharmaceutical
compositions containing an effective amount of the antibody as an active ingredient in a pharmaceutically
acceptable carnier. "Carrier” refers to a diluent, adjuvant, excipient, or vehicle with which the antibody of
the mvention is admimstered. Such vehicles may be liguids, such as water and oils, including those of
petroleum, animal, vegetable or synthetic origin, such as peanut ot soybean oil, mineral o, sesame oil
and the like. Forexample, 0.4% saline and 0.3% glycine may be used. These solutions are sterile and
generally free of particulate matter. They may be sterilized by conventional, well-known sterilization
technmques {¢.g., filtration). The composttions may contain pharmaceutically acceptable auxiliary
substances as required fo approximate physiological conditions such as pH adjusting and buffering
agents, stabilizing, thickening, labricating and coloring agents, etc. The concentration of the antibodies of
the invention in such pharmaceutical formulation may vary, from less than about 0.5%, usually to at least
about 1% to as much as 15 or 20% by weight and may be selected primarily based on required dose, fluid
volumes, viscosities, ete., according to the mode of admimistration selected. Suitable vehicles and
formulations, inclusive of other human proteins, ¢ g, human serum albumin, are described, for example,
mn ¢.g. Remington: The Scicnce and Practice of Pharmmacy, 21st Edition, Troy, D .B. ed., Lipincoit
Williams and Wilkins, Philadelphua, PA 2006, Part 5, Pharmaceutical Manutactunng pp 691-1092, See

especially pp. 958-989.

The mode of administration of the hK 2 binding protein of the disclosure may be anv suitable
route such as parenteral adnunistration, ¢.g., intradermal, intramuscular, intraperitoneal, intravenous or
subcutaneous, transmucosal (oral, intranasal, intravaginal, rectal) or other means appreciated by the

skilled artisan, as known in the art.

In embodiments of the present disclosure, the CAR-cxpressing cells may be provided in
compositions, e.g., suttable pharmaceutical composition(s} comprising the CAR-expressing cells and a
pharmaceutically acceptable carrnier. In one aspect, the present disclosure provides pharmaceutical

compositions comprising an cffective amount of a lymphocyte expressing one or more of the CARs
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escribed and a pharmaceutically acceptable excipient. Pharmaceutical compositions of the present
disclosure may compuse a CAR-expressing cell, e.g., a plurality of CAR-cxpressing cells, as described
herein, in combination with one or more pharmaceutically or physiclogically acceptable carriers,
excipients or diluents. A pharmaceutically acceptable carrier can be an ingredient in a phammaceutical
composition, other than an active ingredient, which is nontoxic to the subject.

A pharmaceutically acceptable carrier can include a buffer, excipient, stabilizer, or preservative.
Examples of pharmaceutically acceptable carriers are solvents, dispersion media, coatings, antibacterial
and antifungal agents, 1sotonic and absorption delaving agents, and the like that are physiologically
compatible, such as salts, buffers, antioxidants, saccharides, aqueous or non-aquesus carriers,
preservatives, wetting agents, surfactants or emuisifving agents, or combinations thereof. The amounts
of phamacecutically acceptable carrier(s) in the pharmaceutical compositions may be determined
expertmentally based on the activities of the carrier(s) and the desired characteristics of the formulation,
such as stability and/or mimmal oxidation The term "pharmaceutically acceptable,” as used herein with
regard to pharmaceutical compositions, means approved by a regulatory agency of the Federal or a state
government or listed 1o the U.S. Pharmacopeia or other gencrally recognized pharmacopeia for use in

animals and/or in humans.

Method of treatment and uses

The disclosure also provides a method of treating a hK2 expressing cancer in a subject,
comprising administering a therapeutically effective amount of the antigen biding domain that binds hK?2
of the disclosure to the subject in need thereof tor a time sufficient to freat the hK2 expressing cancer.

The disclosure also provides a method of treating a hiK2 expressing cancer in a subject,
comprising administering a therapeutically effective amount of the protein comprising the antigen biding
domain that binds hK?2 of the disclosure to the subject for a time sufficient to treat the hK2 expressing
cancer

The disclosure also provides a method of treating a hKZ expressing cancer in a subject,
comprising administering a therapeutically effective amount of the multispecific protein comprising the
antigen biding domain that binds hK2 of the disclosure to the subject for a time sufficient to treat the hK2
EXPressing cancer.

The disclosure also provides a method of treating a hK2 expressing cancer in a subject,

comprising administering a therapeotically effective amount of the CAR comprising the antigen biding
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domain that binds hK2 of the disclosure to the subject for a time sufficient to treat the hK2 expressing
cancer.

The disclosure also provides a method of treating a hKZ expressing cancer in a subject,
comprising administering a therapeutically effective amount of the immunoconjugate comprising the
antigen biding domain that binds hK2 of the disclosure to the subject for a time sufficient to treat the hK2
EXPFESSIng cancer.

The disclosure also provides a method of treating a hK2 expressing cancer in a subject,
comprising administering a therapeutically effective amount of the pharmaceutical composition
comprising the antigen biding domain that binds hK2 of the disclosure to the subject for a time safficient
to treat the hK2 exprossing cancer.

The disclosure also provides a method of administering a genetically modified T cell expressing a
CAR for the treatment of a subject having cancer or at risk of having cancer using lvmphocyte infusion.

In at least one embodiment, autologous tymphocyte infusion is used in the treatment.  Autologous
PBMCs are collected from a subject in need of treatment and T cells are activated and expanded using the
methods described herein and known 1o the art and then nfused back into the subject.

In one aspect, the disclosure relates generally to the treatment of a subject at risk of developing
cancer. The invention also includes treating a malignancy or an autoimmune disease in which
chemotherapy and/or immumnotherapy results in significant immunosuppression in a subject, thereby
increasing the rigk of the subject developing cancer.

The disclosure also provides a method of treating a noncancerous condition in a subject at risk of
developing a cancerous condition, comprising admintstering the antigen binding domain that bind hK2 of
the disclosure to the subject to treat the noncancerous condition.

The disclosure also provides a method of treating a noncancerous condition in a subject at risk of
developing a cancerous condition, comprising adounistering the protein comprising the antigen binding
domain that bind hE2 of the disclosure to the subject to treat the noncancerous condition.

The disclosure also provides a method of treating a noncancerous condition in a subject at risk of
developing a cancerous condition, comprising administering the multispecific protein comprising the
antigen binding domain that bind hK?2 of the disclosure to the subject fo treat the noncancerous
condition.

The disclosure also provides a method of treating a noncancerous condition in a subject at risk of
developing a cancerous condition, comprising administering the immunoconjugate of the disclosure to

the subject to treat the noncancerous condition,
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The disclosure also provides a method of treating a noncancerous condition in a subject at risk of
developing a cancerous condition, comprising admirustering the pharmaceutical composition of the
disclosure to the subject to treat the noncancerous condition.

The disclosure also provides a method of treating a noncancerous condition n a subject at risk of
developing a cancerous condition, comprising administering the CAR of the disclosure to the subject to
treat the noncancerous condition.

In some embodiments, the subject at risk of developing the cancerous condition has an enlarged
prostate.

In some embodiments, the sabject at risk of developing the cancerous condition has a benign
prostate hyperplasia (BPH).

In some embodiments, the subjeoct at risk of developing the cancerous condition has a and high

PSA levels in absence of diagnosed prostate cancer.

The disclosure also provides a method of preventing hK2 expressing cancer in a subject,
comprising administering a therapeutically effective amount of the antigen biding domain that binds hK2

of the disclosure to the subiect for a time sufficient to prevent the hK2 expressing cancer.

The disclosure also provides a method of preventing a hK?2 expressing cancer in a subject,
comprising administering a therapeutically effective amount of the protein comprising the antigen biding
domain that binds hK2 of the disclosure to the subject for a time sufficient to prevent the hK2 expressing

cancer

The disclosure also provides a method of preventing a hK2 expressing cancer in a subject,
comprising admimstering a therapeuticallv effective amount of the multispecific protein comprising the
antigen biding domain that binds hK2 of the disclosure to the subiect for a time sufficient to prevent the

K2 expressing cancer.

The disclosure also provides a method of preventing a hK2 expressing cancer in a subject,
comprising administering a therapeotically effective amount of the CAR comprising the antigen biding
domain that binds hK?2 of the disclosure to the subject for a time sufficient to prevent the hK2 expressing

Cancer.

The disclosure also provides a method of preventing a hK2 expressing cancer in a subject,
comprising adnunistering a therapeutically effective amount of the inununoconjugate comprising the
antigen biding domain that binds hK.2 of the disclosure to the subject for a time sufficient to prevent the

kK2 expressing cancer.
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The disclosure also provides a method of preventing a hK2 expressing cancer in a subject,
comprising administering a therapeutically effective amount of the pharmaceutical composition
comprising the antigen biding domain that binds hK2 of the disclosure to the subject for a time sufficient

to prevent the hK 2 expressing cancer.

The disclosure also provides a method of reducing the amount of hK2 cxpressing tumor ccllsina
subject, comprising administering the antigen biding domain that binds hK?2 of the disclosure to the

subject for a time sufficient to reduce the amount of hK2 expressing tumor cells.

The disclosure also provides a method of reducing the amount of hK2 expressing tumor cells ina
subiect, comprising administering the protemm comprising the antigen biding domain that binds hK2 of the

disclosure to the subject for a time sufficient to reduce the amount of hK2 expressing tumor cells.

The disclosure also provides a method of reducing the amount of hK2 expressing tumor cellsin a
subject, comprising administering the multispecific protein comprising the antigen biding domain that
binds hK2 ot the disclosure to the subject for a time sufticient to reduce the amount of hK2 expressing

tumor cells.

The disclosure alsc provides a method of reducing the amount of hK2 expressing tumor celisina
subject, comprising administering the CAR that comprises the antigen biding domain that binds hK2 of

the disclosure o the subject for a time sufficient {o reduce the amount of hK2 expressing tumor ceils.

The disclosure also provides a method of reducing the amount of hK2 expressing tumor ccllsina
subiect, comprising administering the immunoconjugate of the disclosure to the subject for a ime

sufficient to reduce the amount of hK2 expressing tumor cells.

The disclosure also provides a method of reducing the amount of hK2 expressing tumor eclls ina
subject, comprising administering the pharmaceutical composition of the disclosure to the subject fora

time sufficient to reduce the amount of hK2 expressing tumor cells.

In some embodiments, the hK2 expressing cancer is prostate cancer.

In some embodiments, the hK2 expressing cancer 1s prostate derived cancer.

In some embodiments, the bK2 expressing cancer has metastasized to hone,

In some embodiments, the hK 2 expressing cancer {5 a breast cancer.
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In some embodiments, the hK2 expressing cancer 15 an androgen receptor (AR} expressing breast

cancer.

In some embodiments, the prostate cancer is relapsed, refractory, malignant or castration resistant

prostate cancer, or any combination thereof

In some embodiments, the breast cancer is relapsed, refractory or malignant breast cancer, or any

combination thereof

The disclosure also provides a method of treating prostate cancer in a subject, comprising
administering a therapeutically effective amount of the multispecific protein comprising the antigen
binding domain that binds hK?2 to the subject for a time sufficient to treat the prostate cancer, wherein the
antigen binding domain that bind hK2 comprises
the VH of SEQ 1D NQO: 137 and the VL of SEQ ID NO: 138;
the VH of SEQ [ NO: 162 and the VL of SEQ 1D NGO 163;
the VH of SEQ [D NGO: 164 and the VL of SEQ 1D NO: 165;
the VH of SEQ 1D NO: 166 and the VL of SEQ 1D NG: 167,
the VH of SEQ ID NO: 168 and the VL of SEQ ID NO: 169,
the VH of SEQ 1D NG: 204 and the VL of SEQ 1D NO: 205;
the VH of SEQ 1D NO: 159 and the VL of SEQ 1D NO: 160;
the VH of SEQ ID NG: 161 and the VL of SEQ [D NO: 140;
the VH of SEQ ID NO: 139 and the VL of SEQ 1D NO: 140;
the VH of SEQ 1D NO: 4 and the VL of SEQ ID NG 1
the VH of SEQ [D NO: 4 and the VL of SEQ 1D NO: 2
the VH of SEQ 1D NO: 4 and the VL of SEQ 1D NG: 3;
the VH of SEQ ID NGO 5 and the VL of SEQ ID NG: 1
the VH of SEQ ID NO: 5 and the VL of SEQ 1D NG: 3;
the VH of SEQ 1D NO: 6 and the VL of SEQ ID NG 1
the VH of SEQ 1D NO: 6 and the VL of SEQ 1D NG: 2; or
the VH of SEQ ID NQ: 6 and the VL of SEQ ID NO: 3.

The disclosure also provides a method of treating prostate cancer in a subject, comprising
administering a therapeutically effective amount of the maltispecific protein comprising the antigen

binding domain that binds K2 to the subject for a time sufficient to treat the prostate cancer, wherein the
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antigen binding domain that binds hK2 comprises the aming acid sequence of SEQ 1D NGs: 8,9, 10, 11,
12, 13, 14,15 16, 17, 18,19, 20, 21, 22, 23, 133, 134, 135, 136, 308, 316, 318, 319, 320, 321, 322, 323,
324,325, 404, 408, 406, 407, 408, or 409,

The disclosure also provides a method of treating breast cancer in a subject, comprising
administering a therapeutically effective amount of the multispecific protein comprising the antigen
binding domain that binds hK2 to the subject for a time sufficient to treat the breast cancer, wherein the
antigen binding domain that bind hK2 comprises
the VH of SEQ [ NO: 137 and the VL of SEQ 1D NO: 138;
the VH of SEQ [D NGO: 162 and the VL of SEQ 1D NO: 163;
the VH of SEQ 1D NO: 164 and the VL of SEQ 1D NO: 165,
the VH of SEQ ID NO: 166 and the VL of SEQ D NG 167,
the VH of SEQ 1D NO: 168 and the VL of SEQ 1D NG 169;
the VH of SEQ 1D NG: 204 and the VL of SEQ [D NO: 203;
the VH of SEQ ID NO: 159 and the VL of SEQ 1D NO: 160;
the VH of SEQ ID NO: 161 and the VL of SEQ 1D NO: 140;
the VH of SEQ 1D NO: 139 and the VL of SEQ ID NO: 140;
the VH of SEQ 1D NO: 4 and the VL of SEQ ID NG 1
the VH of SEQ [D NO: 4 and the VL of SEQ ID NG: 2
the VH of SEQ 1D NO: 4 and the VL of SEQ 1D NG: 3;
the VH of SEQ ID NO: 5 and the VL of SEQ 1D NG: 1;
the VH of SEQ 1D NG: 5 and the VL of SEQ ID NG: 3;
the VH of SEQ ID NQO: 6 and the VL of SEQ ID NOG: 1,
the VH of SEQ ID NQO: S and the VL of SEQID NG 2, or
the VH of SEQ 1D NO: 6 and the VL of SEQ ID NG: 3.

The disclosure also provides a method of treating breast cancer in a subject, comprising
administering a therapeutically cffective amount of the multispecific protein comprising the antigen
binding domain that binds hK 2 1o the subject for a time sufficient to treat the breast cancer, wherein the
antigen binding domain that binds hK2 comprises the aming acid sequence of SEQ 1D NGs: 8,9, 10, 11,
12, 13, 14, 15,16, 17, 18,19, 20, 21, 22, 23, 133, 134, 135, 136, 308, 316, 318, 319, 320, 321, 322, 323,
324,325, 404, 408, 406, 407, 408, or 409,

The disclosure also provides a method of treating prostate cancer in a subject, comprising

administering a therapeutically effective amount of the multispecific protein comprising the antigen
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binding domain that binds a lyvmphocyte antigen to the subject for a time sufficient to treat the prostate
cancer, wherein the antigen binding domain that binds a lymphocyte antigen comprises:

the HCDR1 of SEQ 1D NO: 116, the HCDR2 of SEQ ID NG: 117, the HCDR3 of SEQ ID NG 118, the
LCDR1 of SEQ IDNO: 119, the LCDR2 of SEQ ID NO: 120 and the LCDR3 of SEQ ID NG: 121

the HCDR1 of SEQ ID NO: 2553, the HCDR2 of SEQ ID NO: 256, the HCDR3 of SEQ ID NQ: 257, the
LCDRI of SEQ 1D NO: 258, the LCDR2 of SEQ 1D NO: 259 and a LCBR3 of SEQ [D NO: 260; or
the HCDR1 of SEQ 1D NO: 255, the HCDRZ of SEQ 1D NO: 256, the HCDR3 of SEQ 1D NO: 257, the
LCDRI of SEQ ID NO: 258, the LCDR2 of SEQ ID NO: 259 and the LCDR3 of SEQ D NO: 261,

The disclosure also provides a method of treating prostate cancer in a subject, comprising
administering a therapeutically effective amount of the multispecific protein comprising the antigen
binding domain that binds a lymphocyte antigen to the subject for a time sufficient to treat the prostate
cancer, whercin the antigen binding domain that binds a lvmphocyte antigen comprises:
the VH of SEQ 1D NO: 122 and the VL of SEQ ID NO: 123; or
the VH of SEQ 1D NO: 248 and the VL of SEQ D NO: 249; or
the VH of SEQ [D NO: 248 and the VL of SEQ 1D NO: 250; or
the VH of SEQ [D NO: 248 and the VL of SEQ ID NG: 251; or
the VH of SEQ 1D NO: 248 and the VL of SEQ ID NO: 25Z; or
the VH of SEQ 1D NO: 248 and the VL of SEQ ID NQO: 253 or
the VH of SEQ ID NO: 248 and the VL of SEQ D NO: 254; or
the VH of SEQ ID NO: 248 and the VL of SEQ 1D NO: 157.

~
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The disclosure also provides a method of treating breast cancer in a subject, comprising
administering a therapeutically cffective amount of the multispecific protein comprising the antigen
binding domain that binds a lvmphocyte antigen to the subject for a time sufficient to treat the breast
cancer, wherein the antigen binding domain that binds a lymphocyte antigen comprises:
the HCDRI of SEQ 1D NO: 116, the HCDR2 of SEQQ 1D NO: 117, the HCDR3 of SEQ ID NO: 118, the
LCDR1 of SEQ 1D NO: 119, the LCDR2 of SEQ 1D NO: 120 and the LCDR3 of SEQ ID NO: 121;
the HCDR1 of SEQ D NO: 255, the HCDR2 of SEQ ID NG: 256, the HCDRS3 of SEQ ID NG: 257, the
LUDRI of SEQ 1D NO: 238, the LCDRZ of SEQ 1D NO: 25% and a LCDR3 of SEQ ID NG: 260; or
the HCDR1 of SEQ 1D NO: 255, the HCDRZ of SEQ 1D NQO: 256, the HCDR3 of SEQ 1D NQ: 257, the
LCDRI of SEQ 1D NO: 258, the LCDR2 of SEQ 1D NO: 259 and the LCDR3 of SEQ 1D NO: 261,
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The disclosure also provides a method of treating breast cancer in a sabject, comprising
admimstering a therapeuatically effective amount of the multispecific protein comprising the antigen
binding domain that binds a lyvmphocyte antigen to the subject for a time sufficient to treat the breast
cancer, wherein the antigen binding domain that binds a lymphocyte antigen comprises:
the VH of SEQ ID NQ: 122 and the VL of SEQ [T NO: 123 or
the VH of SEQ 1D NO: 248 and the VL of SEQ D NO: 249; or
the VH of SEQ [D NO: 248 and the VL of SEQ 1D NO: 250; or
the VH of SEQ [D NO: 248 and the VL of SEQ ID NG: 251; or
the VH of SEQ 1D NO: 248 and the VL of SEQ ID NO: 25Z; or
the VH of SEQ 1D NO: 248 and the VL of SEQ ID NQ: 25
the VH of SEQ 1D NO: 248 and the VL of SEQ 1) NO: &
the VH of SEQ ID NO: 248 and the VL of SEQ 1D NO: 157,
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34; or

In one aspect, the present disclosure provides methods of preventing cancer, the methods
comprising administering an amount of a lymphocyte expressing one or more of the CARs described to a

subiect in need thereof.

In one aspect, the present disclosure provides methods of treating a subject having cancer, the
methods comprising administering a therapeutically effective amount of a lymphocyte expressing one or
more of the CARs described to a subject in need thercof, whereby the lymphocyte mduces or modulates
killing of cancer cells in the subject.

In another aspect, the present disclosure provides methods of reducing tumor burden in a subject
having cancer, the methods comprising adnunistering a therapeutically effective amount of a lymphocyte
expressing one or more of the CARs described herein to a subject in need thereof, whereby the
lymphocyte mduces killing of cancer cells in the subject. In another aspect, the present disclosure
provides methods of increasing survival of a subject having cancer, the methods comprising administering
a therapeutically effective amount of a lymphocyte expressing one or more of the CARs descnbedtoa
subject in need thereof, whereby the survival of the subject 1s lengthened. Generally, the lymphocytes
expressing the CAR(s} induce killing of cancer celis in the subject and result in reduction or eradication
of the tumors/cancer cells in the subject. A non-limiting list of cancers, inclusive of metastatic lesions,
that can be targeted, includes prostate cancer and breast cancer, and combinations thergof. In one
embodiment, the cancer being treated in a subjoct is prostate cancer and breast cancer.

In one aspect, the methods described herein are applicable to treatment of noncancerous
conditions that are at risk of developing into a cancerous condition, such as, ¢.g., enlarged prostate, and

high PSA levels in absence of diagnosed prostate cancer.
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In one aspect, methods of treating a subject having cancer are provided that comprise
administering a therapeuatically effective amount of a lviphocyte expressing a CAR, the CAR having an
extracellular antigen-binding domain that binds the hK2 antigen, to a subject in need thercof, wherehy
the Iymphocyte mduces killing of cancer cells in the subject. In some embodiments, the at least one of
the CARs comprises an amino acid sequence selected from the group consisting of SEQ B NOS: 46-61.

In one aspect. a method of tareeted killing of a cancer cell is disclosed, the method comprising
contacting the cancer cell with a lyrmphocyie expressing one or more of the CARs described, whereby
the Iymphocyte induces kithing of the cancer cell. A non-limiting list of cancer cells, mclusive of
metastatic cancer cells, that can be targeted include prostate cancer, and combinations thereof. In one
embodiment, the cancer cell is a prostate cancer cell.

When a therapewtically effective amount is indicated, the precise amount of the CAKs or CAR-Ts
of the present disclosure to be administered can be deternuned by a physician with consideration of
individual differences in age, weight, tamor size, extent of infection or metastasis, and condition of the
subject. k can generally be stated that a pharmaceutical composition compusing the T cells described
herein may be administered at a dosage of about 10" to about 10" celis/kg body weight, in some instances
about 10 to about 10° cells/kg body weight, including all integer values within those ranges. Tn some
embodiments, a pharmaceutical composition comprising the T cells deserbed herem may be admimstered
at a dosage of about 10° cells’kg body weight. T cell compositions may also be administered multiple
times at these dosages. The cells can be administered by using mnfusion technigues that are commonly
known m tmmunotherapy {sce, ¢.g., Rosenberg et al., New Eng. J of Med. 319:1676, 1988).

Dielivery systems useful in the context of the CAR-T of the invention may include time-released,
delayved release, and sustained refease delivery systems such that the delivery ofthe T cell compositions
occurs prior to, and with sufficient time to cause, sensitization of the site to be treated. The composition
can be used m conjunction with other therapeutic agents or therapies. Such systems can avoid repeated
administrations of the composttion, thereby increasimg convenience to the subject and the physician, and
may be particularly suitable for certain composition embodiments of the invention,

Many types of release delivery systems are available and known to those of ordinary skill in the
art. They melude polymer base systems such as poly(lactide-~glyvcolide), copolyoxalates, polvesteramides,
polvorthoesters, polycaprolactones, polvhvdroxybutyric acid, and polvanhvdndes. Microcapsules of the
foregoing polvmers contaming drugs are described in, for example, U.S. Pat. No. 5,075,109, Delivery
systems also include non-polymer systems that are lipids including sterols such as cholesterod, cholesterol
esters, and fatty acids or neutral fats such as mono-di- and tri-glycerides; sylastic systems; peptide based
svstems; hydrogel release systems; wax coatings; compressed tablets using conventional binders and

excipients; partially fused implants; and the hike. Specific examples melude, but are not imited to: (a)

212



WO 2021/019389 PCT/IB2020/056972

erosional systems in which the active composition 1s contained in a form within a matrix such as those

escribed in U.S. Patent Nos. 4,452,775, 4,667,014, 4,748,034; and 5,239,660 and (b) diffusional
systems in which an active component permeates at a condrolled rate from a polymer such as described in
U.S. Patent Nos. 3,854,480 and 3,832,253 In addition, pump-based hardware delivery syvstems can be
used, some of which are adapted for implantation.

I cortain aspects, it may be desirable to administer activated T cells to a subject and then
subsequently redraw blood {(or have an apheresis performed), activate the T cells according to the prosent
disclosure, and remnfuse the subject with these activated and expanded T cells. This process can be
carried out multiple times every fow weeks. In certain aspects, T cells can be activated from blood draws
of from 10 c¢ to 400 cc. In certain aspects, T colls are activated from blood draws of 20 ¢, 30 ¢¢, 40 cc,
SGec, 60 ¢c, 70 ce, &0 cc, 90 cc, or 100 cc.

The adnmunistration of the CAR-T cells and compositions may be carried out in any manner, ¢.g.,
by parenteral or nonparenteral administration, including by acrosol inhalation, mjection, mfusions,
ingestion, transfusion, iraplantation or transplantation. For example, the CAR-T cells and compositions
described herein may be administered to a paticot trans-arterially, intradermally, subcutancously,
witratumorally, intramedullary, intranodally, intramuscularly, by intravenous {(i.v.} injection, or
mitraperitoneally. In one aspect, the compositions of the present disclosure are admunistered by 1.v.
injection. In one aspect, the compositions of the present disclosure are administered to a subject by
intradermal or subcutaneous injection. The compositions of T cells may be injected, for instance, directly
into a tumor, tvraph vode, tissue, organ, or site of infection.

Administration can be autclogous or non-autologous. For example, immunorgsponsive cells
expressing a human Kallikrein-2 {¢.g., hK2}-specific CAR can be obtained from one subject, and
administered to the same subject or a different, compatible subject. Peripheral blood derived T cells of
the present disclosure, or expanded T cells {e.g.. in vivo, ex vivo or in vifro derived) can be adounistered
via, €.£., intfravenous injection, localized injection, systemic mjection, catheter administration, or
parenteral administration.

In particular embodiments, subjects may undergo leukapheresis, wherein leukocytes are collected,
enriched, or depleted ex vivo 1o select and/or 1solate the celis of interest, e.g., T cells. These T cell 1solates
may be expanded by methods known in the art and treated such that one or more CAR constructs of the
present disclosure may be tntroduced, thereby creating a CAR-T cell. Subjects in need thercof may
subsequently undergo standard treatment with high dose chemaotherapy followed by peripheral blood
stem cell transplantation. In certain aspects, following or concurrent with the transplant, subjects receive
an infusion of the expanded CAR-T cells. In one aspect, expanded cells are administered before or

following surgery.
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The dosage administered to a patient having a malignancy 1s sufficient to alleviate or at least
partially arrest the disease being treated (“therapeutically effective amount™). The dosage of the above
treatroents to be administered to a subject will vary with the precise nature of the condition being treated
and the recipient of the treatment. The scaling of dosages for human admmistration can be performed
according to practices generally accepted in the art,

The CAR T celis of the invention can undergo 7n vive T cell expansion and can establish hK2-
specific memory cells that persist at high levels for an extended amount of time in blood and bone
marrow. In some instances, the CAR T cells of the invention infused into a subject can eliminate cancer
cells, e.g., prostate cancer cells, in vive in subjects with advanced chemotherapy-resistant cancer.

In one embodiment, a CAR of the present disclosure is introduced into T cells, e.g., using i
vitro transcription, and the subject {¢.g., buman) receives an nitial administration of CAR-T cells of the
disclosure, and one or more subsequent administrations of the CAR-T cells, wherein the one or more
subsequent administrations are administered less than 15 days, ez, 14, 13,12, 11, 18,9, 8,7, 6,5, 4, 3,
or 2 days after the previcus administration. In one ¢mbodiment, more than one administration of the
CAR-T cells are administered to the subject (o.g., human) per week, e.g., 2, 3. or 4 adnunistrations of
the CAR-T cells are administered per week. In one embodiment, the subject receives more than one
administration of the CAR-T cells per week (¢.g., 2, 3 or 4 admimstrations per week) {also referred to
herein as a cycle), followed by a week of no CAR-T cell administrations, and then one or more
additional administration of the CAR-T cells {(¢c.g., more than one adminisiration of the CAR-T cells per
week) 15 administered to the subject. In another embodiment, the subject receives more than one cyvcle
of CAR-T cells, and the time between each cyele 1s less than 10, 9, 8, 7, 6, 5, 4, or 3 days. In one
embodiment, the CAR-T cells are administered every other day for 3 administrations per week. In one
embodiment, the CAR-T cells are adounistered for at least two, three, four, five, six, seven, gight or
more weeks.

In one embodiment, administration may be repeated atier one day, two days, three days, four
days, five days, six days, one week, two weeks, three weeks, one month, five weeks, six weeks, seven
weeks, two monthg, three months, four months, five moaths, six months or longer. Repeated courses of
treatment are also possible, as is chronic administration. The repeated administration may be at the same
dose or at a different dose.

The CAR-T cells may be administered tn the methods of the invention by maintenance therapy,
sach as, e.g., once a week for a period of 6 months or more.

In one embodument, CAR-T cclls arc gencrated using lentiviral viral vectors, such as lentivirus.

CAR-T cells generated with such viral vectors will generally have stable CAR expression.
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In one embodiment, CAR-T cells transiently express CAR vectors for 4, 5, 6,

7,.8,9, 10, 11, 12,
13, 14, 15 days after transduction. Transient expression of CARs can be affected by RNA CAR vector
delivery. In one embodiment, the CAR RNA is transduced into the T cell by electroporation.

If a patient 1s at high risk of generating an anti-CAR antibody response durning the course of
transient CAR therapy (such as those generated by RNA transductions), CAR-T infusion breaks should

not last more thao ten to fourteen days.

Combination therapies

The kK2 binding proteins of the disclosure may be administered in combination with at least one
additional therapeutics.

In some embodiments the at least one additional therapeutic i surgery, chemotherapy, androgen
deprivation therapy or radiation, or any combination thereof.

In some embodiments, the delivery of one treatment is still occurring when the delivery of the
second beging, so that there is overlap in terms of adounistration. Thas 1s sometimes referred to herein as
“simultancous” or “concurrent delivery”. fn other embodiments, the delivery of one treatment ends
before the delivery of the other treatment begins. 1 n some embodiments of either case, the treatment is
more effective because of combined administration. For example, the second treatment is more
cttective, ¢.g., an cquivalent effect is scen with less of the second treatment, or the second treatment
reduces symptoms to a greater extent, than would be seen if the second treatment were administered n
the absence of the first treatment, or the analogous situation is seen with the first treatment. In some
embodiments, delivery is such that the reduction in a symptom, or other paramcter related to the
disorder 1s greater than what would be observed with one treatment delivered in the absence of the
other. The effect of the two treatments can be partially additive, wholly additive, or greater than
additive. The delivery can be such that an effect of the first treatment delivered is still detectable when
the second is delivered.

In one embodiment, other therapeutic agents such as factors may be administered before, afier,
or at the same time (simultaneous with) as the hK2 binding proteins such as CAR-T cells, including, but
not limited to, interleaking, as well as colony stimulating factors, such as G-, M- and GM-CSF, and
interferons.

The K2 binding proteins such as CAR-expressing ccll described herein and the at least one
additional therapeutic agent can be administered simultancously, in the same or n separate composttions,

or sequentially. For sequential administration, the hK2 binding proteins such as CAR-expressing cell
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cscribed herein can be administered first, and the additional agent can be administered second, or the
order of administration can be reversed.

In further embodiments, the hK2 binding proteins such as CAR-cxpressing cells described herein
may be used in a treatment regimen in combination with surgery, radiation, chemotherapy,
innenosuppressive agents, antibodies, or other immumnoablative agents. In another embodiment, the
kK2 binding proteins such as CAR-expressing cell described herein can be used in combination with an
anti-androgen treatment. In one embodiment, the subject can be administered an agent which enhances
the activity of a CAR-expressing cell. For example, in one embodiment, the agent can be an agent which

infubits an inhibitory molecule.

BISPECIFIU EMBODIMENTS

Provided below are embodiments of bispecific hk2/CD3 antibodies of the present invention.

KLCB9!

According to an ¢mbodiment, an isolated anti-hK2/anti-CD3 protein comprises a first domain that
binds hKZ and a second domain that binds CD3, wherein the first binding domain that binds hK2
comprises a HCDRI, a HCDR2, a HCDR3, a LCDRI, a LCDRZ and a LCDR3 of SEQ 1D NOs: 63, 63,
66, 67, 69 and 71, respectively, and the second doman that binds the lvmphocyte antigen comprises the
HCDR1, the HCDR2, the HCDR3, the LCDRI, the LCDR2 and the LCDR3 of SEQ 1D NOs: 253, 256,
275,258, 259 and 261, respectively. According to an embodiment, the first binding domain that binds
hK2 compnses a scFv of SEQ ID NG: 136, and the second binding domain that binds the lymphocyte
antigen comprises the VH of SEQ ID NO: 248 and the VL of SEQ D NO: 251, According to an
embodiment, the 1solated anti-hK2/anti-C3 protein comprises a HCT of SEQ 1D NO: 351, a HC2 of
SEQ 1D NO: 358 and a LC2 of SEQ 1D NO: 267,

KECBIO3

According to an embodiment, an isolated anti-hK2/anti-CD3 protein comprises a first domain that
binds bK2 and a second domain that binds CD3, wherein the first binding domain that binds hK2
comprises a HCDR1T, a HCDRZ, a HCDR3, a LCDRI, a LCDR2 and a LCDR3 of SEQ 1D NOs: 63, 65,
66, 67,69 and 71, respectively, and the second domain that binds the lymphocyte antigen comprises the
HCDRI, the HCDRZ, the HCDR3, the LCDRI1, the LCDR2 and the LCDR3 of SEQ ID NOs: 116, 117,
18,119, 120 and 121, respectively. According to an embodiment, the first binding domain that binds
hK2 comprises a scFv of SEQ D NO: 136, and the second binding domain that binds the ymphocyie
antigen comprises the VH of SEQ ID NO: 122 and the VL of SEQ ID NO: 123, According to an
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embodiment, the isolated anti-hK2/anti-CD3 protein comprises a HC of SEQ ID NQG: 351, a HC2 of
SEQ 1D NO: 359 and a LC2 of SEQ ID NO: 272,

KLCBYS

According to an embodiment, an isolated anti-hK2/anti-CD3 protein comprises a first domain that
binds hKZ and a second domain that binds D3, wherein the first binding domain that binds hK2
comprises a HCDR1, a HCDR2, a HCDR3, a LCDR1, a LCDRZ and a LCDR3 of SEQ 1D NOs: 141,
142, 143, 144, 145 and 146, respectively, and the second domain that binds the lvmphocyte antigen
comprises the HCDR1, the HCDR2, the HCDR3, the LCDRI, the LCDR2 and the LCDR3 of SEGQ ID
NQOs: 255,256, 257,258, 259 and 261, respectively. According to an embodiment, the first binding
domain that binds hK2 comprses a scFv of SEQ ID NO: 134, and the second binding domain that binds
the lymphocyvie antigen comprises the VH of SEQ ID NG: 248 and the VL of SEQ 1D NG: 251,
According to an embodiment, the 1sclated anti-hK2/anti-CB3 protein compriscs a HC1 of SEQ ID NO:

352,a HC2 of SEQ ID NO: 358 and a LC2 of SEQ 12 NG: 267,

KLCB%6

According to an embodiment, an i1solated anti-hK2/anti-CD3 protein comprises a first domain that
binds hK2 and a second domain that binds CD3, wherein the first binding domain that binds hK2
comprises a HCORY, a HCDR2, a HCDR3 a LCDRI, a LODR2 and a LCDR3 of SEQ ID NOs: 141,
142, 143, 144, 145 and 146, respectively, and the second domain that binds the lvmphocyic antigen
comprises the HCDR1, the HCBR2, the HCDR3, the LCDRI, the LCBRZ and the LCDR3 of SEQ ID
NQs: 116, 117, 118, 119, 120 and 121, respectively. According to an embodiment, the first binding
domain that binds hK2 comprises a scFv of SEQ ID NO: 134, and the second binding domain that binds
the Iymphocyvte antigen comprises the VH of SEQ 1D NO: 122 and the VL of SEQ 1D NO: 123,
According to an embodiment, the isolated anti-hK2/anti-CD3 protein compnises a HC1 of SEQ 1D NO:
352, aHC2 of SEQ ID NQO: 359 and a LC2 of SEQ ID NG: 272.

KLCB170

According to an embodiment, an 1solated anti-hK2/anti-CD3 protein comprises a first domain that
binds hK2 and a second domain that binds CD3, wherein the first binding domain that binds hK2
comprises a HCDRY, a HCDR2 a HCDR3, a LCDR]1, 3 LCDRZ and a2 LCDBR3 of SEQ 1D NOg: 188,
189, 190, 191, 192 and 193, respectively, and the second domain that binds the lvmphocyte antigen
comprises the HCDRI, the HCDR2, the HCDR3, the LCDRI, the LCDR2 and the LCDR3 of SEQ 1D

NQOs: 255,256, 257,258, 259 and 261, respectively. According to an embodiment, the first binding
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domain that binds hK2 compnses a scFv of SEQ ID NO: 325, and the second binding domain that binds
the lymphocyte antigen comprises the VH of SEQ 1D NG: 248 and the VL of SEQ ID NG 251,
According to an embodiment, the isolated anti-hK2/anti-CD3 protein comprises a HC1 of SEQ 1D NO:
353, a HC2 of SEQ ID NO: 358 and a LC2 of SEQ ID NO: 267.

KLCB89

According to an embodiment, an isolated anti-hK2/anti-CD3 protein comprises a first domain that
binds hK2 and a second domain that binds CD3, wherein the first domain that binds hK2 comprises a
HCDR1, a HCDR2Z, a HCDR3, a LCDRI, a LCDR2 and s LCDR3 of SEQ ID NQs: 170, 171, 172, 173,
174 and 175, respectively, and the second domain that binds the lymphocyte antigen comprises a
HCDRI1, a HCDR2, a HCDR3, a LCDR1, a LCDR2 and a LCDR3 of SEQ 13 NOs: 255, 256, 257, 258,
259 and 261, respectively. According to an embodiment, the first binding domain that binds hK2
comprises a YH of SEQ 1D NO: 162 and a VL of SEQ ID NG: 163, and the second binding domain that
binds the lymphocyte antigen comprises a scFv of SEQ ID NO: 331, According fo an embodiment. the
isolated anti-hK2/anti-CB3 protein comprises a HC1 of SEQ 1D NG: 354, a LC1 of SEQ ID NG: 221 and
a HC2 of SEQ 1D NO: 360,

KLCBS]

According to an embodiment, an isolated anti-hK2/anti-CD3 protein comprises a first domain that
binds bK2 and a second domain that binds CD3, wherein the first binding domain that binds hK2
comprises a HCDR1, a HCDR2, a HCDR3, g LCDR, a LCDR? and a LCDR3 of SEQ 1D NOs: 170,
183, 184, 185, 186 and 187, respectively, and the second domain that binds the bymphocyte antigen
comprises the HCDRI, the HCDR2, the HCDR3, the LCDR1, the LCDR2 and the LCDR3 of SEQ ID
NQOs: 255, 256, 257, 258, 259 and 261, respectively. According to an embodiment, the first binding
domain that binds hK2 compnises a VH of SEQ 1D NO: 166 and the VL of SEQ 1D NG: 444, and the
second binding domain that binds the lymphocyte antigen comprises a scFv of SEQ 1D NO: 331,
According to an embodiment, the isolated anti-hK2/anti-CD3 protein comprises a HCY of SEQ 1D NO:
355 a LC1 of SEQ 1D NO: 223 and a HC2 of SEQ 1D NO: 360,

KLCBII3

According to an ¢mbodiment, an isolated anti-hK2/anti-CD3 protein comprises a first domain that
binds hKZ and a second domain that binds CD3, wherein the first binding domain that binds hK2
comprises a HCDR1, a HCDR2, a HCDR3, a LCDR1, a LCDRZ and a LCDR3 of SEQ 1D NOs: 176,

177,178, 179, 180 and 181, respectively, and the second domain that binds the lymphocyte antigen
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comprises the HCDR1, the HCDR2, the HCDR3, the LCDRI, the LCDR2 and the LCDR3 of SEGQ ID
NQOs: 255,256, 257, 258, 259 and 261, respectively. According to an embodiment, the first binding
domain that binds hK2 compnses a VH of SEQ 1D NG 164 and the VL of SEQ 1D NO: 165, and the
second binding domain that binds the lvmphocyte antigen comprises a scFv of SEQ 1D NO: 331,
According to an embodiment, the 1sclated anti-hK2/anti-CB3 protein compriscs a HC1 of SEQ ID NO:

356, a LCY of SEQ 1D NO: 222 and a HCZ of SEQ 1B NO: 360,

KLCB28!

According to an embodiment, an isolated anti-hK 2/anti-CD3 protein comprises a first domain that
binds bK?2 and a second domain that binds CD3, wherein the first binding domain that binds kK2
comprises a HCDRI, a HCDR2, a HCDR3, a LCDR1, a LCDR2 and a LCDR3 of SEQ ID NOs: 188,
189, 190, 191, 192 and 193, respectively, and the second domain that binds the lymphocyte antigen
comprises the HCDR1, the HCBR2, the HCDR3, the LCDRI, the LCBR2 and the LCDR3 of SEQ ID
NQs: 116, 117, 118, 119, 120 and 121, respectively. According to an embodiment, the first binding
domain that binds hK2 comprises a scFv of SEQ 1D NO: 325, and the second binding domain that binds
the lymphocyte antigen comprises a VH of SEQ 1D NG: 122 and a VL of SEQ 1D NG: 123, According
1o an embodiment, the isolated anti-hK 2/anti-CD?3 protein comprises a HC1 of SEQ D NO: 333, a HC2
of SEG 1D NO: 359 and 2 LC2 of SEQ ID NO: 272,

KLCB174

According to an embodiment, an isolated anti-hK2/anti-CD3 protein comprises a first domain that
binds hKZ and a second domain that binds D3, wherein the first binding domain that binds hK2
comprises a HCDR1, a HCDR2, a HCDR3, a LCDR1, a LCDRZ and a LCDR3 of SEQ 1D NOs: 206,
207, 208, 182, 470, 209, respectively, and the second domain that binds the lvmphocvie antigen
comprises the HCDRI, the HCDR2, the HCDR3, the LCDRI, the LCDR2 and the LCDR3 of SEQ 1D
NQOs: 116, 117, 118, 119, 120 and 121, respectively. According to an embodiment, the first binding
domain that binds hK2 compnses a scFv of SEQ 1D NO: 316, and the second binding domain that binds
the lymphocyie antigen comprises a VH of SEQ ID NG 122 and a VL of SEQ 1D NO: 123, According
to an ermnbodiment, the isolated anti-hK2/anti-CD3 protein comprises a HCI of SEQ ID NGO: 357, a HC2
of SEQ ID NG: 359 and a LC2 of SEQ D NG: 272,

KLCBIA3
According to an embodiment, an i1solated anti-hK2/anti-CD3 protein comprises a first domain that

binds hK2 and a second domain that binds CD3, wherein the first binding domain that binds hK2

ALY
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comprises a HCORY, a HCBR2 a HUDR3, a LCDRI, a LUDR?2 and a LCDR3 of SEQ 1D NOs: 206,
207, 208, 182, 470, 209, respectively, and the second domain that binds the lvmphocyie antigen
comprises the HCDR1, the HCDR2, the HCDR3, the LCDRY, the LCDR2 and the LCDR3 of SEQ ID
NOs: 255, 256, 257, 258, 259, and 261, respectively. According to an embodiment, the first binding
domain that binds hK2 comprises a scFv of SEQ 1D N{O: 316, and the second binding domain that binds
the lymphocyte antigen comprises a VH of SEQ 1D NG: 248 and a VL of SE{3 1D NG: 151, According
to an embodiment, the isolated anti-hK 2/anti-CD3 protein comprises a HC1 of SEQ 1D NO: 357, a HCZ
of SEQ 1D NO: 338 and a LC2 of SEQ ID NG: 267,

KLCB243

According to an embodument, an isolated anti-hK2/ant1-CD3 protein comprises a tirst domain that
binds bK2 and a second domain that binds CD3, wherein The first binding domain that binds hK2
comprises a HCDR1, a HCDR2, a HCDR3 a LCDRI, g LCDR? and a LCDR3 of SEQ ID NOs: 170,
171,172, 173, 174 and 175, respectively, and the second domain that binds the lymphocyte antigen
comprises the HCDRI, the HCDRZ, the HCDR3, the LLCDRI, the LCDR2 and the LCBR3 of SEQ ID
NQOs: 255, 256, 257, 258, 259 and 261, respectively. According to an embodiment, the first binding
domain that binds hK2 comprises a VH of SEQ [ NO: 162 and the VL of SEQ ID NO: 163, and the
second binding domain that binds the lymphocyte antigen comprises a scFv of SEQ 1D NG: 331,
According to an embodiment, the isolated anti-hK2/anti-CD3 protein comprises a HCY of SEQ 1D NO:
361, a LCLof SEQ ID NG: 221 and a HC2 of SEQ ID NO: 362,

The following examples are provided to further describe some of the embodiments disclosed

herein. The examples are intended to illustrate, not to limit, the disclosed embodiments.

NUMBERED EMBODIMENTS

The present disclosure also provides the following numbered embodiments:

1. Anisolated protein comprising an antigen binding domain that binds kallikrein velated peptidase
2 ¢hK2}, wherein said antigen binding domain comprises the HCDR1, the HCDR1, the HCDR3,
the LCDRI1, the LCDR?2 and the LCDR3 of SEG 1D NGs: 170, 171, 172, 173, 174 and 175,

respectively.
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The isolated protein of embodiment 1, wherein the antigen binding domain that binds hK2
comprises a VH which is at least 80% (e.g. at least 85%, at least 90%, at least 95%. at least 99%
or 100%) identical to the VH of SEQ 1D NO: 162,

The isolated protein of embodiment 2, wherein the antigen binding domain that binds hK2
comprises a VH of SEQ ID NG: 162,

The isolated protein of any one of embodiments 1-3, wherein the antigen binding domain that
binds hKZ comprises a VL which is at least 80% (e.g. at least 85%, at lcast 90%, at least 95%, at
least 99% or 100%) identical to the VL of SEQ [D NO: 163,

The isolated protein of embodiment 4, wherein the antigen binding domain that binds hK2
comprises a VL of SEQ ID NG: 163.

The isolated protein of any one of embodiments 1-3, wherein the antigen binding domain that
binds hK2 1s a Fab.

The 1solated protein of any one of embodiments 1-6, wherein the protein is conjugated to a half-
life extending moiety, wherein the half-life extending moiety is an immunogiobulin {Ig), a
fragment of the g, an Ig consiant region, or a fragment of the Ig constant region.

The 1solated protein of embodiment 7, wherein the Ig constant region or the fragment of the Ig
constant region comprises at least one mutation that results in reduced binding of the protein to a
Foy receptor {(FoyR), optionally wherein the mutations that results in reduced binding of the
protein to the FeyR are L234A L2335A D2655.

The isolated protein of embodiment 7 or 8, wheremn the protein comprises at least one mutation in
a CH3 domain of the g constant region, optionally wherein the mutations in the CH3 domain of

the g constant region are T350V_T3661, K3921, T304W

. The isolated protein of any one of embodiments 7-9, wherein the gl heavy chain constant region

comprises an aming acid sequence which 1s at least 80% {e.g. at least 85%, at least 90%, at least
95%, at least 99% or 100%) identical to the amino acid sequence of SEQ 1D NG: 378,

The isolated protein of embodiment 9, wherein the Ig(G heavy chain constant region comprises
the amino acid sequence of SEQ 1D NO: 378,

The isolated protein of any one of embodiments 7-11, wherein the IgG light cham constant region
comprises an aming acid sequence which is at least 30% {e.g. at least 85%, at least 90%, at least

039, at least 99% or 100%) identical to the amino acid sequence of SEQ 1D NG: 309,

. The isolated protein of embodiments 12, wherein the IgG light chain constant region comprises

the amino acid sequence of SEQ 1D NG: 309,
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14.

16.

17.

18,

e
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28.

The isolated protein of any one of embodiments 1-13, wherein the 1solated protem comprises a
HC which is at least 80% {e.g. at least 85%, at least 90%, at least 95%. at keast 99% or 100%

wdentical to SEQ 1D NQ: 354

. The 1solated protein of embodiment 14, wherein the 1solated protein comprises a HC of SEQ ID

NG 354

The isolated protein of any one of embodiments 1-15, wherein the isolated protein comprises a
LC which is at least 80% (e.g. at lcast 85%, at least 90%, at least 95%, at least 99% or 100%)
identical to SEQ ID NG: 221,

The isolated protein of embodiment 16, wherein the isolated protein comprises a LC of SEQ ID
NG: 221,

The isolated protein of any one of embodiments 1-17, whercin the isolated proteinis a

multispecific proten.

. The isclated protein of embodiment 18, wherein the multispecific protein is a bispecific protein,

. The multispecific protein of embodiment 18 or 19, comprising an antigen binding domain that

binds an antigen on a lymphocyte.

. The multispecific protein of cmbodiment 20, wherein the lymphocvie is a T ccll.
22. The nultispecific protein of embodiment 21, wherein the T cell 1s a CD87 T cell.

. The multispecific protein of embodiment 22, whergin the lvmphocyte 18 a natural killer (NK) cell.

2
5]

. The multispecific protein of any one of embodiments 20-23, wherein the antigen on the

Iymphocyte is CD3, CD3 epsilon (CD3g), CDB, K214, NKG2E, NKG2D, NEG2ZF, BTNL3,
CD186, BTNLS, PD-1, CD195, or NKGZC.

. The multispecific protein of embodiment 24, wherein the wherein the antigen on the lymphocyte

1s CD3s.

6. The multispecific protein of cmbodiment 25, wherein the antigen binding domain that binds

CD3s comprises
a. aheavy chain complementarity determining region 1 (HCDR1 of SEQ ID NO: 116, a
HCDRZ of SEQ 1D NO: 117, a HCDR3 of SEQ 1D NO: 118, a light chain
complementarity determining region 1 (LCDR1) of SEQ ID NO: 119, a LCDR2 of SEQ
IDNQG: 120 and a LCDR3 of SEQ ID NO: 121; or
b, the VHof SEQ D NO: 122 and the VL of SEQ H3 NG 123

. The multispecific protein of crobodiment 25, wherein the antigen binding domain that binds

CD3e comprises the VH of SEQ 1D NG: 248 and the VL of SEQ 1D NG 137
The multispecific protein of embodiment 75, wherein the antigen binding domain that binds

CD3e comprises
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32

33.

35.

3. aheavy chain complementarity determuning region 1 (HUDR 1) of SEQ ID NO: 235, a
HCDRZ of SEQ H3 NG: 256, a HCDR3 of SEQ 13 NG 257 a light chain
complementanty determining region 1 (LCDR1) of SEQ 1D NO: 258, a LCDR2 of SEQ
B NG: 259 and a LCDR3 of SEQ 1D NO: 260; or

b, the HCDRI of SEQ ID NO: 255, a HCDR2 of SEQ ID NQG: 256, a HCDR3 of SEQ ID
NGO 257, a LCBR1 of SEQ ID NGO: 258, a LCDRZ of SEQ ID NO: 259 and a LCDRS of
SEQID NO: 261 or

¢. the VH of SEQ 1D NO: 248 and the VL of SEQ 1D NO: 249; or

d. the VH of SEQ 1D NO: 248 and the VL of SEQ ID NO: 230; or
¢. the VH of SEQ ID NO: 248 and the VL of SEQ ID NO: 251; or
f. the VH of SEQ ID NO: 248 and the VL of SEQ 1D NO: 252; or
g. the VH of SEQ 1D NG 248 and the VL of SEQ ID NG: 253; or

h. the VH of SEQ ID NO: 248 and the VL of SEQ ID NQ: 254,

. The multispecitic protein of anv one of embodiments 25, wherein the antigen binding domain that

binds CD3s comprises a HCDR1 of SEQ 1D NO: 255, a HCDR2 of SEQ 1D NG: 256, a HCDR3
of SEQ ID NO: 257, a LCDRI of SEGQ 1D NO: 258, a LCDR2 of SEQ ID NGO 259 and a LCDR3
of SEQ ID NO: 261,

The multispecific protein of embodiment 29, wherein the antigen binding domain that binds
CD3: comprises a VH which 1s at least 80% {e.g. at least 83%, at least 90%, at least 95%, at least

9% or 100%) identical to the VH of SEQ D NO: 248,

. The multispecific protein of embodiment 30, wherein the antigen binding domain that binds

CD3s comprises the VH of SEQ 1D NO: 248,

The multispecific protein of any one of embodiments 29-31, wherein the antigen binding domain
that binds CD3e comprniges a VL which is at least 80% (e.g. at least 85%, at least 90%, at least
95%, at least 99% or 100%;) 1dentical 1o the VL of SEQ ID NG: 251,

The multispecific protein of embodiment 32, wherein the antigen binding domain that binds

CD3s comprises the VL of SEQ 1D NO: 251

. The multispecific protein of any one of embodiments 25-33, wherein the antigen binding domain

that binds CD3g is a scFv.
The multispecific protein of embodiment 34, wherein the scFv is at least 80% {e.g. at least 85%,

at least 909, at least 953%, at least 99% or 100%) identical to the scFv of SEQ ID NO: 331,

. The multispecific protein of embodiment 33, wherein the scFv 1s the scFv of SEQ ID NO: 331,

. The multispecific protein of any one of embodiments 25-36, wherein the antigen binding domain

that binds an antigen on a lymphocyte 1s conjugated to a half-hife extending moicty, wherein the
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38,

39

41.

44,

46.

48.

half-life extending moiety 1s an immunoglobulin (Ig), a fragment of the Ig, an Ig constant region,
or a fragment of the Ig constant region.

The multispecific protein of embodiment 37, wherein the Ig constant region or the fragment of
the Ig constant region comprises at least one mutation that results m reduced binding of the
protein to a Foy receptor (FoyR), optionally wherein the mutations that results in reduced binding
of the protein to the FoyR are L234A 1235A D2655.

The multispecific protein of cbodiment 37 or 38, wherein the protein comprises at least one
mutation in a CH3 domain of the lg constant region, optionally wherein the mutations in the CH3

domain of the Ig constant region are T350V _L351Y F405A Y407V,

. The muluspecific protein of any one of embodiments 37-39, wherein the IgG constant region

comprises an amino acid sequence which is at least 80% {e.g. at least 85%, at least 90%, at least
85%, at least 99% or 100%; identical to the amino acid sequence of SEQ 1D NQG: 109
The multispecific protein of embodiment 40, wherein the I constant region comprisgs the

amino acid sequence of SEQ 1D NG: 109,

. The multispecific protein of any one of embodiments 25-41, wherein the protein comprises an

amino acid sequence which is at least 80% (e.g. at least 85%, at least 90%, at least 95%, at least

99% or 100%;) identical to the amino acid sequence of SEQ 1D NG: 360,

3. The multispecific protein of erobodiment 42, wherein the protein compriscs an aming acid

seguence of SEQ [D NG: 360
The multispecific protein of any one of embodiments 25-43, wherein the antigen binding domain

binds CD3 within epitopes having sequences of SEQ 1D NG: 341, 448, and 449,

. An isolated anti-h K 2/ant1-CI3 protein, wherein the tirst binding domain that binds hK?2

comprises a HCDR1, a HCDR2, a HCDR3, a LCDRI, a LCDR2 and a LCDRS of SEQ 1D NOs:
170, 171, 172, 173, 174 and 175, respectively, and the second domain that binds the Iymphocyte
antigen comprises the HCDRI, the HCDR2, the HUCDR3, the LCDRI, the LCDRZ and the
LCDR3 of 8EQ 1D NQs: 255, 256, 257, 258, 259 and 261, respectively.

The isolated anti-hK2/anti-CD3 protein of embodiment 45, wherein the first binding domain that
binds hK?2 comprises a VH which 1s at least 80% (e.g. at least 85%, at least 950%, at least 95%, at

least 99% or 100%) identical to the VH of SEQ 1D NQ: 162,

. The isolated anti-hK2/anti-CD3 protein of embodiment 46, wherein the first binding domain that

binds hK2 comprises the VH of SEQ [D NG: 162,
The isolated anti-hK2/anti-CD3 protein of any one of embodiments 45-47, wherein the first
binding domain that binds hK2 comprises a VL which is at least 80% (e.g. at least 5%, at least

90%, at least 93%, at least 999% or 100%) identical to the VL of SEQ ID NO: 163,
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49.

51

38.

60.

The isolated anti-hK2/ant-CD3 protein of embodiment 48, wherein the first binding domain that

binds hK2 comprises the VL of SEQ 1D NO: 163,

. The isolated anti-hK2/anti-CD3 protein of any one of embodiments 45-49, wherein the second

binding domain that binds the lymphocvie antigen comprises a scFv which is at least 80% (e.g. at
least 5%, at least 90%, at fcast 95%, at least 99% or 100%) identical to the scFv of SEQ ID N
331.

The 1solated anti-hK2/anti-CD3 protein of embodiment 50, wherein the second binding domain

that binds the lyvmphocyte antigen comprises the scFv of SEQ ID NO: 331,

. The isolated anti-hK2/ant-C 03 protein of any one of embodiments 45-531, wherein the solated
P 3

multispecific protein comprises a HC1 which is at least 80% {e.g. at least 85%, at least 90%, at

least 95%, at least 99% or 100%) identical to the HC1 of SEQ 1D NG: 354,

. The 1solated anti-hk 2/anti-CD3 protein of embodiment 52, wherein the isolated multispecific

protein comprises the HC of SEQ 1D NO: 354,

. The isolated anti-hK2/anti-CD3 protein of any one of embodiments 45-33, wherein the isolated

multispecific protein comprises a LCH which is at least 80% (e.g. at least 85%, at least 0%, at

least 95%. at least 99% or 100%) wdentical to the LCT of SEQ 1D NO: 221,

. The isolated anti-hK2/anti-CD3 protein of embodiment 54, wherein the 1solated multispecific

protein comprises the LO1 of SEQ D NO: 221

. The isolated anti-hK2/anti-CD3 protein of any one of embodiments 45-535, wherein the isolated

nwltispecific protein comprises a HCZ which is at least 80% (e.g. at least 85%, at least 90%, at

least 93%, at least 99% or 100%) identical to the HC2Z of SEQ ID NG: 360.

. The isolated anti-hK2/anti-CD3 protein of embodiment 56, wherein the 1solated muldtispecific

protein comprises the HC2 of SEQ 1D NO: 360,
The 1solated anti-hK2/anti-CD3 protein of any one of embodiments 52-57, wherein the isolated

multispecific protein comprises a lysine {e.g. K477} at the C-terminus ot HC and HC2.

. The isolated anti-hK2/anti-CD3 protein of embodiment 38, wherein the the isolated maltispecific

protein comprises a HCT which comprises is at least 80% {e.g. at lcast 83%, at least 90%. at least
03%, at least 99% or 100%) identical to the HC1 of SEQ 1D NO: 361,
The isolated anti-hk2/anti-CD3 protemn of embodiment 59, wherein the the 1solated multispecific

protein comprises the HC1 of SEQ ID NG 361.

. The isolated anti-hK2/anti-CD3 protein of any one of embodiments 58-60, wherein the the

1solated multispecific protein comprises a HCZ which is at least 80% (e.g. at least 85%, at least

90%, at least 95%, at least 99% or 100%) wdentical to the HCZ of SEQ 1D NG 362,

[
[
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62. The isolated anti-hK2/anti-CD3 protein of embodiment 61, wherein the the 1solated multispecific

protein comprises the HCZ of SEQ 13 NO: 362
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EXAMPLES

Example 1. Generation of anti-hK2 antibodies and scFvs

Antibody generation from humanization of parental mi18B6 antibody.

A parental mouse anti-HKZ antibody, m11B6 has been described in Vaisanen et al (Clhinical
Chemistry 50:9, 16071617 (2004)). Humanized 1186 (referred herein to as hul1B6) has been generated
and described in U8, Pat. No. 9,345,782 and U.S. Pat. No. 10,100,125,

Engineering of hul 1B6 were imitiated to generate additional anti-HK?2 antibodies with improved
properties, such as improved thermostability. Residue positions were identified in hul 1B6 frameworks
which could potentially be altered to improve thermostability of hul1B6 using modeling. The posttions
identified were residucs P41, 149, M70, and A88 inthe VH and 580, L82, A8% and Y91 inthe VL
(residue numbering according to the amino acid sequences of hul186_ VH of SEQ 1D NO: 5 and
hullB6 VL of SEQ D NG: 2).

Binary combinatorial scFv libraries were generated i the ortentation VH-linker-VL 1n which one
of the variable regions represented the combinatorial library and the second one being the parental
hullB6 VH or VL. Linker sequence of GGSEGESSGSGSESKSTGGS (SEQ 1D NOG: 7) was used to
conjugate the VH/VL regions. The engmeered scFvs were expressed in E cofi and the produced scFvs in
the supernatants were tested for binding to human hK2 by ELISA and compared to the binding of
huliB6. Any new variants exhibiting binding comparable to il 1B6 were consolidated and further
tested for binding to buman hK?2 after incubation of the supematants at 55°C, 60°C, and 65°C for 10
nunutes. The molecules which retained comparable binding to hul 1B6 after incubation at 35°C, 60°C,
and 65°C and improved thermostability were matrixed in both orientations {VH-linker-VL; VEL-linker-
VH) and converted to mammalian scFvs for further characterization. The matuxed scFvs were also
meorporated into CAR constructs and further characterized as further described in Example 11

In addition, another humanization of parental mouse 11B6 was performed following the approach
outlined by Singh et al (MAbs. 2015,7(4}):778-91}. with extensive germ Hne vanation and careful
screcning of the variants for enhanced thermal stability. Based on scquence conservation, the human
heavy chain germling KGHV4-30 and the light chain germline IGKV3D-11, were chosen for framework
adaption. A binary scFv hibrary was constructed with residues comprising a select set of somatic
hypermutation sites and mouse/human germline variations. The variants were cloned and expressed in E.
coli as described above. The supernatants were screened at different temperatures in single point ELISA
for enhanced thermal stability. A mouse/buman chimeric 11B6 scFv was used as parental control. Clone
KL2B359 which mamtained binding activity similar to murine 11B6 and a Tm value of 67°C was

converted to scFv-Fc and CAR-T for additional profiling. Measured affinity (Kp) of KL2B359 10 hKZ by
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SPR was ~0.7 - InM. HCF3-LCD6, HCGS-LCB7, KL2B357, KL2B358 and KL2B360 also resulted

from this campaign and were further characterized for functionality.

Antibody generation using transgenic mice {Ablexis®) and transgenic rats {OmniRat®) expressing

human immunoglobulin loci.

The OmniRat® contains a chimeric human/rat IgH locus {comprising 22 human Vs, all human
D and ki segments in natural configuration finked to the rat Cy locus) together with fully human Il loct
{12 Vs linked to Jx-Cx and 16 Vis hinked to JA~-Ch). {sce e.g., Osbormn, et al. (2013) J hnmunol 190(4):
1481-1490). Accordingly, the rats exhibit reduced expression of rat immunoglobulin, and in response to
immunization, the introduced haman heavy and hight chain transgenes undergo class switching and
somatic mutation to generate high affinity chimene human/rat 1gG monoclonal antibodies with fully
human variable regions. The preparation and use of OmuiRat®, and the genomic madifications carried by

such rats, 1s described n W(G14/093008,

Ablexis® mice generate antibodies having human variable domains linked to human CHI
and CL domains, chimeric human/mouse hinge region, and mouse Fc regions. Ablexis Kappa Mouse and
Lambda Mousc strains are distinguished by which of their heavy chains arc human or mouse as noted
below. Antibodies produced by the Kappa Mouse lack sequence derived from mouse Vi, Dy and Ju exons
and mouse Vi, Jx and Cw exons. The endogenous mouse Igh, 15 active in the Kappa Mouse. The human
Izx chains comprise approximately 90-95% of the naive repertoire and mouse Igh chains comprise
approximately 5-10% of the naive repertoire in this strain. Antibodies produced by the Lambda Mouse
lack sequence derived from mouse Vy, Dy and I exons and mouse Vi, Jo and Ch exons. The endogenous
mouse Igk 1s active in the Lambda Mouse. The human Igh chains compnise approximately 40% of the
naive reperioire and mouse Igk chains comprise approximately 60% of the naive repertoire. The
preparation and use of Ablexis®, and the genomic modifications carried by sach mice, 1s described 1n
WO11/123708.

Ablexis nice and UroniRats rats were invaunized with soluble full fength KLK2 protein

{human Kallikrein-2 6-His protemn).

human Kallikrein-2 6-His protein

VPLEGRIVOGGWECEKHSQPWOVAVY SHOWAHCGGVLVHPOWVLTAAHCLERKNSQVWLGRH
NLFEPEDTGORVPYSHSFPHPLYNMSLLKHOSLRPODEDSSHDLMULRLSEPAKITDVYVKVLGLPT
GEPALGTTCY ASGWGSIEPEEFLRPRSLOQCYSLHYSEKVTEFMLCAGLWTGOGKDTCGGRSGEGPL
VONGVLOGITSWOPEPCALPEKPAVY TR VVHY REWIKDTIAANPHHHHER (SEQ 1D NGO 454)
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Lymphocvtes from Ablexis mice and OniRats rats were extracted from lymph nodes and
fusions performed by coborts. Cells were combined and sorted for CB138 expression. Hybridoma
screcning was performed in bigh throughput miniatunzed MSD format using soluble hK2 antigen.
Approximately >300 samples were identified to be hK2 binders. The binding of >300 anti-hKLK?2
supernatant samples to haman KLK2 protein was measured by single cyele kinetics method by Biacore
8K SPR. Additionally the supernatant samples were tested for binding to human KLK3 protein as well.
In parallel, supernatants were also tested for binding to KLK?2 expressing cell lines VCap and negative
cell ine DU145 by Flow Cyvtometry. Selected cell binders were moved forward to scFv conversion in
both VH-VL and VL/VH orientation and thermal stability tests as described above, KL2B413, KL2B30,
KL2B53 and K12B242 resulted from the Ablexis mice immunization campaign. KL2B467 and

KL2B494 resulted from the OmniRat immunization campaign.

Antibodies generated through the various rmmunization and humanization campaigns
described above were expressed inn a fab format, a mAb format, a scFv format in the VH-linker-VL
oricntation or a scFv format in VL-linker-VH orientation and were further analyzed as described below.

The hinker sequence of SEQ 1D NO: 7 described above was used to conjugate the VH/VL regions.

Example 2. Structural characterization of anti KLK?Z2 antibodies

Sequences of antibody variable domains and scFv antibody fragments which showed highest
performance in miracelular assay are provided herein. Vanable domains were expressed in a Fab format,

a scFv format in the VH-linker-VL orientation or a scFv format in VL-linker-VH onentation.

Variable domains VH, VL and CDRs

Table 3 shows the VH and VL aminoe acid sequences of selected anti-hK2 antibodies. Table 4
shows the Kabat HCDR 1, HCDRZ and HCDR3 of selected anti-hK2 selected antibodies. Table 5 shows
the Kabat LCDRI, LCDR2 and LCDR3 of the selected anti-hK2 antibodics. Table 6 shows the AbM
HCDRI1, HCDR2 and HCDR3 of selected anti-hK2 antibodics. Table 7 shows the AbM LCDR1,
LCDR2 and LCDR3 of the anti-h K2, Table 8 summarizes the vanable domain sequence and SEQ ID NG
of selected hK2 antibodies. Table & shows the protein and DNA SEQ 1D NOs for the VH and VL

regions.
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Table 3. VH and VL amino acid sequences of selected anti-h K2 antibodies.

Ab narme VH name VH amino acid VH VL name VL amino acid VL
Sequence SEQ sequence SEQ
D D
NO: NO:
miiBe6 miiBs V | DVQLQESGPGLY | 125 miiB6 VL | DIVLTQSPASLAVS | 124
H KPSQSLSLTCTVT LGOQRATISCRASES
GNSITSDYAWNW VEYFGTSLMHWYR
IRQFPGNRLEWM QKPGOPPKLLIYAA
GYISYSGSTTYSP SNVESGVPARFSGS
SLKSRFSITRDTS GSGTDFSLNIQPVE
KNGFFLOLNSVTP EDDFSMYFCQOTR
EDTATYFCATGY KVPYTFGGGTKLE!R
YYGSGFWGOGTL K
VIVSS
hiiBs6 huliBe V | QVQLOESGPGLY | 5 hul1Bs VL | DIVLTQSPDSLAVS 2
H KPSDTLSLTCAVS LGERATINCKASES
GNSITSDYAWNW VEYFGTSLMHWYQ
IRQPPGKGLEWIG QKPGOPPKLLIYAA
YISYSGSTTYNPS SNRESGVPERFESGS
LKSRVTMSRDTS GSGTDFTLTISSLOA
KNQFSLKLSSVTA EDVAVYYCQOQTRK
VDTAVYYCATGY VPYTFGOGTKLEIK
YYGSGFWGOGTL
VIVSS
HCF3- HCF3 VH | QVQLQESGPGLY {6 LCDs VL DIVLTOQSPDSLAVS |
LCDs KPSDTLSLTCAVS LGERATINCKASES
GNSITSDYAWNW VEYFGTSLMHWYQ
IRQFPGKGLEWIG QKPGOPPKLLIYAA
YISYSGSTTYNPS SNRESGVPDRFSGS
LKSRVTISRDTSK GSGTDFTLTIONG
NOFSLEKLSSVTPY AEDVSVYFCQQTR
DTAVYYCATGYY KVPYTFGQGTKLE!R
YGSGFWGQGTLY K
TVSS
HCGS- HCGS VH | QVQLQOESGPGLY {4 LCB7 VL DIVLTQSPDSLAVS {3
LCB7 KPSDTLSLTCAVS LGERATINCKASES
GNSITSDYAWNW VEYFGTSLMHWYQ
IRQFPGKGLEWM QKPGOPPKLLIYAA
GYISYSGSTTYNP SNRESGVPERFESGS
SLKSRVTISRDTS GSGTDFTLTISSV(
KNQFSLKLSSVTE AEDVAVYYCQQTR
VDTAVYYCATGY
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YYGSGFWGQGTL KVEYTPGOQGTRLETD
VTVSS K
KL2B337 | K1.2B357_ | QVOLQESGPGLY | 159 | KL2B357_ | DIVLTQSPDSLAVS | 160
vH KPSQTLSLTCTVS VL LGERATINCRASES
GNSITSDY AWNW VEYFGTSLMHWYQ
IRQFPGKGLEWIG OKPGQPPKLLIYAA
YISYSGSTTYNPS SNVESGVPDRFSGS
LKSRVTISRDTSK GSGTDFTLTISSLOA
NQFSLKLSSVTAA EDVAVYFCQQTRK
DTAVYYCATGYY VPYTFGGGTKVEIK
YGSGFWGQGTLV
TVSS
KL2B358 | K1.2B338_ | QVOLQESGPGLY | 161 | KL2B358_ | EIVLTQSPATLSLSP | 140
vH PSOTLSLTCTVSGN VL GERATLSCRASESY
TSDY AWNWIRQPP EYFGTSLMHWYQQ
KGLEWIGYISYSGS KPGQPPRLLIVAAS
FYNPSLKSRVTISR NVESGIPARFSGSG
TSKNQFSLKLSSVT SGTDFTLTISSVEPE
ADTAVYYCATGY DFAVYFCQQTRKY
Y GSGFWGQGTLVT PYTFGGGTKVEIK
58
KL2B359 | KL2B359 | QVOLOESGPGLY | 139 | KL2B359 | BIVLTQSPATLSLSP | 140
VH KPSQTLSLTCTVS VL GERATLSCRASESY
GNSITSDYAWNW EYFGTSLMHWYQQ
IROFPGKRLEWIG KPGQPPRLLIYAAS
YISYSGSTTYNPS NVESGIPARFSGSG
LKSRVTISRDTSK SGTDFTLTISSVEPE
NQFSLKLSSVTAA DFAVYFCQQTRKY
DTAVYYCATGYY PYTFGGGTKVEIK
YGSGFWGQGTLY
TVSS
KL2B360 | KL2B360_ | QVOLOESGPGLY | 159 | KL2B360_ | EIVLTQSPATLSLSP | 140
VH KPSQTLSLTCTVS VL GERATLSCRASESY
GNSITSDYAWNW EYPGTSLMHWYQQ
IROFPGKGLEWIG KPGQPPRLLIYAAS
YISYSGSTTYNPS NVESGIPARFSGSG
LKSRVTISRDTSK SGTDFTLTISSVEPE
NQFSLKLSSVTAA

-

Lo
fo—
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DTAVYYCATGYY DFAVYFCQUTREYV
YGSGFWGQGTLY PYTFGOGGTRVEIK
TVSS

KLZB413 | KL2B413 | EVQLVESGGGLY {137 | KL2B413 | EIVLTQSPSFLSASY | 138

VH QPGGSLRLSCAAS VL GDRVTITCRASQGI

GFTFSSYWMTWY SSYLSWY QOKPGK
ROAPGKGLEWY APKLLIYATSTLOS
ANIKQDBGSERYY GVPSRFSGSGSGTE
VDSVKGRITISRD FTLTISSLQPEDFAT
NAKNSLYLQMNS YYCQQLNSYPRTF
LRAEDTAVYYCA GQOGTKVEIK
RDONYDILTGHY
GMDVWGQGTTY
TVSS

KL2B39 KL2B30 V | QVQLOESGPGLY | 162 | KL2B30 V | DIQMTQSPSFLSAS | 163

H KPSETLSLTCTVS L VORRVTITCRASQG

GGSISSYYWSWIR ISSYLAWYQQKPG
QPPGKGLEWIGY! KAPKFLIYAASTL(
YYSGSTNYNPSL SGVPSRESGSGSGT
KSRVTISVDTSKN EFTLTISSLOQPEDFA
QFSLKLSSVTAAD TYYCQQLNSYPLTF
TAVYYCAGTTIF GOGTKVEIK
GVVTPNFYYGMD
VWGQGTTVTVSS

KLZ853 KLZB53 ¥V | EVOQLVESGGGVY | 164 | KL2B33 V| DIVMTQSPSSLSAS | 165

H

QPGRSLRLSCVAS
GFTFSSYBDIHWVR
QAPGKGLEWVAL
ISYDGSKKDYTDS
VEGRFTISRDNSEK
NTLYLOQMDSLRY
ED SAVYSCARES
GWSHYYYYGMD
VWGQGTMVTVS
S

L

VGDRVTITCRASQD
ISNYLAWYQQKPG
KVPKFLIYAASTLH
SGVPSRFSGSGSGT
DFTLTISSLOPEDVA
TYYCQEYNSAPYT
FGQGTRLEIK

-
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KL2B242 | KL2B242_ | OVQLOQESGPGLY | 166 | KL2B242_ | SYELTOPPSVSVSP | 167
VH KPSETLSLTCTVS VL GETASITCSGDGQLG
GGSISSYYWSWL ENYACWYQQKPG
ROPAGSGLEWIG QSPVLVIYQDSKRP
RLYVSGFTNYNP SGIPERFSGSNSGNT
SLKSRVTLSLDPS ATLTISGTQALDEA
RNQLSLKLSSVTA DYYCQAWDNSIVV
ADTAVYYCAGDS FGGGTKLTVL
GNYWGWFDPWG
QGTLVTVSS
KL2B467 | KL2B467 | QVOLVESGGGVY | 168 | KL2B467 | QSVLTQPPSVSVAP | 169
VH (QPGRSLRLSCAAS VL GQTASITCGGDNIG
GFTFSYYGMHW SKSVHWYQOQKPGO
VRQAPGKGLEW APVLVVYDNSDRP
VAFISYDGSNKY SGIPERFSGSNSGTT
YADSVKGRFTISR ATLTISRVEAGDEA
DNSKNTLYLQMN DYYCQVWDSSSDH
SLRAEDTAVYYC PVVFGGGTKVTV
AHLPYSGSYWAF
DYWGQGTQVTV
S8
KL2B494 | KL2B494 | QVOLVESGGGLV | 204 | KL2B494 | SSELTQPPSVSVAP | 205
VH QPGGSLRLSCAAS VL GQTARITCGGNNIG
GFTFSHY AMSWYV SKSVHWYQQKPGQ
ROAPGKGLEWVS APVLVVYDDSDRP
TIGGSGGSTYYA SGIPERFSGSNSGNT
DSVKGRFTISRDN ATLTISRVEAGDEA
SKNTLYLQMNSL DYYCQVWDSSSDH
RAEDTAVYYCAK VVFGGGTKLTVL
PHIVMVTALLYD
GMDVWGQGTMV
TVSS
KL2B242 | KL2B242_ | QVQLQESGPGLY | 166 | KL2B242L | SYELTQPPSVSVSP | 444
LC €338 | VH KPSETLSLTCTVS C €338 V| GETASITCSGDOLG

GGSISSYYWSWL
ROPAGSGLEWIG
RLYVSGFTNYNP
SLKSRVTLSLDPS
RNQLSLKLSSVTA
ADTAVYYCAGDS
GNYWGWFDPWG
QGTLVTVSS

L

ENYASWYQQKPGQ
SPYLVIYQDSKRPS
GIPERFSGSNSGNT
ATLTISGTOALDEA
DYYCQAWDNSIVY
FGGGTKLTVL

o]
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Table 4. Kabat HCDRI, HCDR2 and HCDR3 amino acid sequences of selected anti-KLK2

antibodies.
Kabat HCDRI1 Kabat HCDR2 Kabat HCDR3
Ab name Sequence SEQ Sequence SEQ Sequence SEQ
D 13) D
NG NO NG
mliB6 SDYAWN 63 YISYSGSTTYSPSLKS 64 GYYYGSGF 66
hul1B6 SDYAWN 63 YISYSGSTTYNPSLKS 65 GYYYGSGF 66
HCF3- SDYAWN 63 YISYSGSTTYNPSLKS 65 GYYYGSGF 66
LTD6
HCGS- SDYAWN 63 YISYSGSTTYNPSLKS 65 GYYYGSGF 66
LCRB7
KL2B357 | SDYAWN 63 YISYSGSTTYNPSLKS 65 GYYYGSGF 66
KLZB358 | SDYAWN 63 YISYSGSTTYNPSLKS 65 GYYYGSGF 66
KE2B359 | SDYAWN 63 YISYSGSTTYNPSLES 63 GYYYGSGF 66
KL2B360 | SDYAWN 63 YISYSGSTTYNPSLKS 65 GYYYGSGF 66
KL2ZB413 | SYWMT 141 | NIKQDGSERYYVDSY 142 | DONYDILTGHY 143
KG GMDVY
KL2B30 SYYWS 170 | YIYYSGSTNYNPSLKS 171 | TRIFGVVTPNFY | 172
YGMDY
KL2B33 SYDIH 176 | HSYDGSKKDYTDSVK 177 | ESGWSHYYYY 178
G GMDY
KLZ2B242 | SYYWS 170 | RLYVSGFTNYNPSLKS 183 | DSGNYWGWFEFD 184
P
KL2B467 | YYGMH 188 | FISYDGSNKYYADSY 189 | LPYSGSYWAFD 190
KG Y
KLIB494 | HYAMS 206 | TIGGSGGSTYYADSVK | 207 | PHIVMVTALLY 208
G DGMDY

Table 5, Kabat LCDRI, LCDR2 and LCDR3 amino acid sequences of selected anti-hK2 antibodies,

Kabat LCDR1 Kabat LCDR2 Kabat LCDR3
Ab name Sequence SEQ Sequence SEQ Sequence SE(
i IDNQG iD
NO NO
milB6 RASESVEYFGTSLMH 67 AASNVES 69 QOTRKVPYT 71
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buliBo KASESVEYFGTSLMH 68 AASNRES 70 QQTRKVPYT 71

HCF3- KASESVEYFGTSLMH 68 AASNRES 70 QQTRKVPYT 71
LCD6
HCGS- KASESVEYFGTSLMH 638 AASNRES 70 QOTRKVPYT 71
LCRB7

KL2ZB357 | RASESVEYFGTSLMH 67 AASNVES 5%y QOQTRKVPYT 71
KL2ZB358 | RASESVEYFGTSLMH 67 AASNVES 69 QOTREVPYT 71
KL2B3359 | RASESVEYFGTSLMH 57 AASNVES 69 QOTREVPYT 71
KL2B360 | RASESVEYFGTSLMH 67 AASNVES 69 QOTRKVPYT 71

KE2B413 | RASQGISSYLS 144 | ATSTLQS 145 QQLNSYPRT 146

KLZB30 RASQGISSYLA 173 | AASTLOS 174 QQLNSYPLT 173

KL2ZB53 RASQDISNYLA 179 | AASTLHS 180 QRKYNSAPYT 181

KL2B242 | SGDQLGENYAC 185 | QDSKRPS 186 QAWDNSIVV 187

KL2ZB467 | GGDNIGSKSVH 191 | DNSDRPS 192 QVWDSSSDH 193
LAY

KLZB494 | GGNNIGSKSVH 182 | DDSDRPS 470 OQVWDSSSDH | 209
‘V“\’I

Table 6. AbM HCBRI, HCDR2 and HCDR3 amine acid sequences of selected anti-hK2 antibodies.

AbM HCDRI AbM HCDR2 AbM HCDR3
Ab name Sequence SEQ Sequence SEQ Sequence SEQ
iD D 1]
NO NO NO
mliB6 GNSITSDYA 72 L YISYSGSTT 73 GYYYGSGF 66
WN
huliB6 GNSITSDYA 72 L YISYSGSTT 73 GYYYGSGF 66
WN
HCF3- GNSITSDYA 72 L YISYSGSTT 73 GYYYGSGF 66
LCDo WN
HCGS5- GNSITSDYA 72 L YISYSGSTT 73 GYYYGSGF 66
LCB7 WN
KL2B357 | GNSITSDYA 72 L YISYSGSTT 73 GYYYGSGF 66
WN
KL2ZB358 | GNSITSDYA 72 | YISYSGSTT 73 GYYYGSGF 66
WN

o]
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KL2ZB359 | GNSITSDYA 72 YISYSGSTT 73 GYYYGSGF 66
WN
KLZB360 | GNSITSDYA 72 YISYSGSTT 73 GYYYGSGF 66
WN
KL2ZB413 | GFTFSSYWM 147 | NIKQDGSER 148 | DONYDILTGHYGM 143
T Y DV
KLZB30 GGSISSYYW 194 | YIYYSGSTN 195 | TTIFGVVIPNEFYYG 172
5 MDYV
KL2ZB33 GFTFSSYDIH 196 | USYDGSKK 197 | ESGWSHYYYYGM 178
D DYy
KL2B242 | GGSISSYYW 198 | RLYVSGFTN 199 | DSGNYWGWEFDP 184
5
KLZB467 | GFTFSYY 200§ FISYDGSNK 201§ LPYSGSYWAFDY 190
Y
KL2ZB49%4 | GFTFSHYAM 216 | TIGGSGGST 217§ PHIVMVTALLYDG 218
5 YY MDV

Table 7. AbM LCDRI1, LCDR2 and LCDRS amino acid sequences of selected anti-hK2 antibodies.

AbM LCBR1 AbM LUDR2 AbM LCDR3
Ab name Sequence SEQ Sequence SEQ Sequence SEGID
13 1D NO NO
NO
mliB6 RASESVEYFGTSL 67 AASNVES 69 QQTREVPYT 71
MH
hullBsé KASESVEYFGTSL 68 AASNRES 70 QQTREVPYT 71
MH
HCF3- KASESVEYFGTSL 68 | AASNRES 70 QQTREVPYT 71
LCD6 MH
HCG3- KASESVEYFGTSL 68 | AASNRES 70 QQTREVPYT 71
LCRB7 MH
KL2B357 RASESVEYFGTSL 67 1 AASNVES 69 QQTREVPYT 71
MH

o]
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KLZB358 RASESVEYFGTSL 67 AASNVES 69 QOTRKVPYT 71
MH
KLZB359 RASESVEYFGTSL 67 AASNVES 69 QOTRKVPYT 71
MH
KLZB360 RASESVEYFGTSL 67 AASNVES 69 QOTRKVPYT 71
MH
KLZB413 RASQGISSYLS 144 | ATSTLOS 145 QOLNSYPRT 146
KL2ZB30 RASQGISSYLA 173 1 AASTLOS 174 QOLNSYPLT 175
KL2B33 RASQDISNYLA 179 | AASTLHS 180 QKYNSAPYT 181
KL2B242 SGDOQLGENYAC 185 | QDSKRPS 186 QAWDNSIVY 187
KL2B467 GODNIGSKSVH 191 | DNSDRPS 192 QVWDSSSDHPY 193
v
KL2B494 GONNIGSKSVH i82 | DDSDRPS 470 QVWDSS5DHY 209
v

Table 8. Amino acid sequences and SEQ ID NO summary of the variable domains of selected anti-
hK2 antibodies

Antibody Region Amino acid sequence SEQ
name D
Nk
mliB6 HCDR1 SDYAWN 63
HCDR2 YISYSGSTTYSPSLKS 64
HCDR3 GYYYGSGF 66
LICDRI1 RASESVEYFGTSLMH 67
LCDR2 AASNVES 69
LCBR3 QOQTRKVPYT 71
VH DVQLQESGPGLVKPSQSLSLTCTVTGNSITSDYAWN | 125
{m11B6 VH} WIRQFPGNRLEWMGYISYSGSTTY SPSLKSRFSITRD
TSKNQFFLOQLNSVTPEDTATYFCATGYYYGSGFWG
QGTLVTVSS

o]
(5]
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VL (m11B6 VL) | DIVLTQSPASLAVSLGORATISCRASESVEYFGTSLM | 124
HWYRQKPGQPPKLLIY AASNVESGVPARFSGSGSG
TDFSLNIQPVEEDDFSMYFCQQTRKVPY TFGGGTKL
EIK

h11B6 HCDR1 SDYAWN 63

HCDR2 YISYSGSTTYNPSLES 63

HCDR3 GYYYGSGF 66

LICDRI KASESVEYFGTSLMIH 68

LCDR2 AASNRES 70

LCDR3 QQTREVPYT 71

VH QVOLQESGPGLVKPSDTLSLTCAVSGNSITSDYAWN | 5

(huliB6 VH) | WIRQPPGKGLEWIGYISYSGSTTYNPSLESRVTMSR
DTSKNQFSLKLSSVTAVDTAVYYCATGYYYGSGF
WGQGTLVTVSS

VL DIVLTQSPDSLAVSLGERATINCKASESVEYFGTSLM | 2

(huliB6 VL) HWYQOKPGQPPKLLIY AASNRESGVPDRFSGSGSG
TDFTLTISSLOAEDVAVYYCOQOQTREVPY TRGOGTKL
BIK

HCE3- HCDR1 SDYAWN 63
LCD6 HCDR2 YISYSGSTTYNPSLKS 65

HCDR3 GYYYGSGF 66

LICDR1 KASESVEYFGTSLMH 68

LCDR2 AASNRES 70

LCDR3 QQTRKVPYT 71

VH(HCF3 VH) | QVQLQESGPGLVKPSDTLSLTCAVSGNSITSDYAWN | 6
WIRQFPGKGLEWIGYISYSGSTTYNPSLKSRVTISRD
TSKNQFSLKLSSVTPVDTAVYYCATGYYYGSGFWG
QGTLYTVSS

VL (LCD6 VL) | DIVLTOSPDSLAVSLGERATINCKASESVEYFGTSLM | |
HWYQOKPGQPPKLLIY AASNRESGVPDRFSGSGSG
TDFTLTIQSVQAEDVSVYFCQQTRKVPYTFGQGTKL
EIK

HCDR1 SDYAWN 63
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HCGS- | | HCDR2 YISYSGSTTYNPSLES 65
LCB7 HCDR3 GYYYGSGF 66

LICDR1 KASESVEYFGTSLMH 68
LCDR2 AASNRES 70
LCDR3 QQTREVPYT 71
VH(HCGS VH) | QVOLQESGPGLVKPSDTLSLTCAVSGNSITSDYAWN | 4
WIRQFPGKGLEWMGYISYSGSTTYNPSLKSRVTISR
DTSKNQFSLKLSSVTPVDTAVYYCATGYYYGSGFW
GQGTLVTVSS
VL(LCB7 VL) | DIVLTQSPDSLAVSLGERATINCKASESVEYFGTSLM | 3
HWYQOKPGOPPKLLIY AASNRESGVPDRFSGSGSG
TDFTLTISSVQAEDVAVYYCQQTRKVPYTFGQGTK
LEIK
KL2B357 | HCDRI SDYAWN 63
HCDR2 YISYSGSTTYNPSLKS 65
HCDR3 GYYYGSGF 66
LICDR1 RASESVEYFGTSLMH 67
LCDR2 AASNVES 69
LCDR3 QQTRKVPYT 7
VH QVQLQESGPGLYKPSQTLSLTCTVSGNSITSDYAWN | 159
(KL2B357 VH) | WIRQFPGKGLEWIGYISYSGSTTYNPSLKSRVTISRD
TSKNQFSLKLSSVTAADTAVYYCATGYYYGSGFW
GQGTLVTVSS
VL DIVLTQSPDSLAVSLGERATINCRASESVEYFGTSLM | 160
(KL2B_357 VL) | HWYQQKPGQPPKLLIY AASNVESGVPDRFSGSGSG
TDFTLTISSLQAEDVAVYFCQQTRKVPY TFGGGTKV
EIK
KL2B358% | HCDR1 SDYAWN 63
HCDR2 YISYSGSTTYNPSLKS 65
HCDR3 GYYYGSGF 66
LICDR1 RASESVEYFGTSLMH 67
LCDR2 AASNVES 69
LCDR3 QQTREVPYT 71
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VH QVQLQESGPGLYKPSQTLSLTCTVSGNSITSDYAWN | 161
(KL2B355 VH) | WIRQPPGKGLEWIGYISYSGSTTYNPSLKSRVTISRD
TSKNQFSLKLSSVTAADTAVYYCATGYYYGSGFW
GQGTLVTYSS
VL EIVLTQSPATLSLSPGERATLSCRASESVEYFGTSLM | 140
(KL2B 358 VL) | HWYQOKPGOPPRLLIY AASNVESGIPARFSGSGSGT
DFTLTISSVEPEDFAVYFCQOTRKVPY TFGGGTKVET
K
KL2B359 | HCDR1 SDYAWN 63
HCDR2 YISYSGSTTYNPSLKS 65
HCDR3 GYYYGSGF 66
LICDR1 RASESVEYFGTSLMH 67
LCDR2 AASNVES 69
LCDR3 QQTRKVPYT 71
VH QVOQLOESGPGLVKPSQTLSLTCTVSGNSITSDYAWN | 139
(KL2B359 VI | WIRQFPGKRLEWIGYISYSGSTTYNPSLKSRVTISRD
TSKNQFSLKLSSVTAADTAVYYCATGYYYGSGFW
GQGTLVTVSS
VL EIVLTQSPATLSLSPGERATLSCRASESVEYFGTSLM | 140
(KL2B 359 VL) | HWYQOQKPGOPPRLLIYAASNVESGIPARFSGSGSGT
DFTLTISSVEPEDFAVYFCQQTRKVPY TFGGGTKVEI
K
KL2B360 | HCDRI SDYAWN 63
HCDRZ YISYSGSTTYNPSLKS 65
HCDR3 GYYYGSGF 66
LICDR] RASESVEYFGTSLMH 67
LCDR2 AASNVES 69
LCDR3 QOTREVPYT 71
VH QVQLOQESGPGLYKPSQTLSLTCTVSGNSITSDYAWN | 159

(KL2B360 VH)

WIRQFPOKGLEWIGYISYSGSTTYNPSLKSRVTISRD
TSKNQFSLKLSSVTAADTAVYYCATGYYYGSGEFW
GQGTLVTVSS

240
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VL EIVLTOSPATLSLSPGERATLSCRASESVEYFGTSLM | 140
(KL2B_360 VL) | HWYQQKPGOPPRLLIYAASNVESGIPARFSGSGSGT
DFTLTISSVEPEDFAVYFCQQTRKVPYTFGGGTKVEI
K
KL2B413 | HCDRI SYWMT 141
HCDR2 NIKQDGSERYYVDSVKG 142
HCDR3 DQNYDILTGHYGMDY 143
LICDR1 RASQGISSYLS 144
LCDR2 ATSTLOS 145
LCDR3 QQLNSYPRT 146
VH EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYWMT | 137
(KL?B413_VH) | WVRQAPGKGLEWVANIKODGSERYY VDSVKGRFT
ISRDNAKNSLYLOMNSLRAEDTAVYYCARDONYDI
LTGHYGMDVWGQGTTVTVSS
VL EIVLTQSPSFLSASVGDRVTITCRASQGISSYLSWYQ | 138
(KL2B 413 VL) | QKPGKAPKLLIYATSTLQSGVPSRFSGSGSGTEFTLT
ISSLOPEDFATY YCQQLNSY PRTFGQGTKVEIK
KL2B30 | HCDRI SYYWS 170
HCDRZ YIYYSGSTNYNPSLES 171
HCDR3 TIIFGYVIPNFYYGMDY 172
LICDR] RASQGISSYLA 173
LCDR2 AASTLOS 174
LCDR3 QQLNSYPLT 175
VH QVQLQESGPGLYKPSETLSLTCTVSGGSISSYYWSW | 162
(KL2B30 VH) | IROPPGKGLEWIGYIYYSGSTNYNPSLKSRVTISVDT
SKNQFSLKLSSVTAADTAVYYCAGTTIFGVVTPNFY
YGMDVWGQGTTVTVSS
VL DIQMTQSPSFLSASVGDRVTITCRASQGISSYLAWY | 163
(KL2B30 VL) | QOKPGKAPKFLIYAASTLQSGVPSRFSGSGSGTEFTL
TISSLOPEDFATYYCQOLNSYPLTFGGGTKVEIK
KL2B53 | HCDRI SYDIH 176
HCDR2 HSYDGSKKDYTDSVEG 177
HCDR3 ESGWSHYYYYGMDV 178
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TICDR1 RASQDISNYLA 179
LCDR2 AASTLHS 130
LCDR3 OKYNSAPYT 181
VH EVQLVESGGGYVOPGRSLRLSCVASGFTISSYDIHW | 164
(KL2B53 VH) | VROAPGKGLEWVAHSYDGSKKDYTDSVKGRFTISR

DNSKNTLYLOMDSLRVED
SAVYSCARESGWSHYYYYGMDVWGOGTMVTVSS
VL DIVMTGQSPSSLSASVGDRVTITCRASODISNYLAWY | 165
(KL2B53 VL) | QOKPGKVPKFLIYAASTLHSGVPSRFSGSGSGTDFT
LTISSLOPEDVATY YCOKYNSAPY TFGOGTRLEIK
KiL2B242 |HCDRI SYYWS 170
HCDR? RLYVSGFTNYNPSLKS 183
HCDR3 DSGNYWGWFDP 134
LICDR] SGDOLGENY AC 185
LCDR2 ODSKRPS 1%6
LCDR3 QAWDNSIVV 187
VH OVOLOESGPGLYKPSETLSLTCTVSGGSISSYYWSW | 166
(KL2B242 VH) | LROPAGSGLEWIGRLYVSGFTNYNPSLKSRVTLSLD
PSRNQLSLKLSSVTAADTAVYYCAGDSGNYWGWFE
DPWGQGTLYTVSS
Vi SYELTOPPSVSVSPGETASITCSGDOLGENYACWYQ | 167
(KL2B242 VL) | OKPGQSPYLVIYQDSKRPSGIPERFSGSNSGNTATLT
ISGTQALDEADYYCQAWDNSIVVEGGGTKLTVL
Ki7B467 | HCDRI YYGMH 188
HCDR2 FISYDGSNKYYADSVKG 129
HCDR3 LPYSGSYWAFDY 190
TICDR1 GGDNIGSKSVH 191
LCDR2 DNSDRPS 197
LCDR3 OVWDSSSDHPVV 193
VH OVOLVESGGGVVQPGRSLRLSCAASGFTFSYYGMH | 168

(KL2B467 VH)

WVROQAPGKGLEWVAFISYDGSNKYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAHLPYSGSY
WAFDYWGQGTOVTVSS
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VL QSVETOPPSVEVAPGQTASITCGGDNIGSKSVHWY () 169
(KL2B467 VI | QEPGQAPVLVVYDNSDRPSGIPERFSGSNSGTTATL
TISRVEAGDEADYYCQVWDESSSDHPVVEFGGGTKVT
v
KL2B494 | HCDR1 HYAMS 206
HCDR2 TIGGSGGSTYYADSVKG 207
HCDR3 PHIVMVTALLY DGMDV 208
LCBR1 GONNIGSKSVH 182
LCDR2 DDSDRPS 470
LCDE3 QYWDSESSDHVY 204
VH QVOLVESGGGLVQPGGSLRLSCAASGFTFSHY AMS 204
(KL2B4%4 VH) | WVRQAPGKGLEWVSTIGGSGGSTY YADSVEGRETE
SRDNSKNTLYLOMNSLRAEDTAVYYCAKPHIVMY
TALLYDGMDVWGQGTMVTVSS
VL SSELTOPPSVSVAPGQTARITCGONNIGSKSVHWYQ 205

(KL2B494 VL)

GQKPGQAPVLVVYDDSDRPSGIPERFSGSNSGNTATL
TISRVEAGDEADYYCQVWDSSSDHVVEGGGTKLTV
L

Table @, SEQ 1D NO of Protein and DNA sequences of the VH and VL domains of selected hK2

antibodies.,
Antibody VH VL VH VL
Protein | Protein cDNA cDNA

SEQID SEQ SEQID SEQID
NG IDNG NG: NG
miiB6 125 124 225 237
hullBs 5 2 226 238
HCF3-LCD6 6 i 227 239
HCGH-LCB7 4 3 228 240
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KL2B357 139 160 229 241
KL2B358 161 140 230 242
KL2B359 139 140 231 242
KL2B360 139 140 229 242
KL2B413 137 13% 232 243
KiZB30 162 163 233 244
KizB53 164 165 234 245
KL2B242 166 167 235 246
KL2B4G7 168 169 236 247
KL2B494 204 205 263 271

SEQID NO:225 (m11B6 VH cDNA)
GATGTGCAGCTTCAGGAGTCTGGACCCGUGACTTGTTAAACCAAGTCAGTCTCTGTCCCTGALC
CTGTACCGTCACCGGCAACAGCATCACAAGUGATTACGCATGGAACTGGATCAGGCAGTTCC
CTGGAAATCGACTCGAATGGATGOGGUTACATTTCATACTCCGGTTCAACCACTTACTCTCCAT
CCTTGAAATCTAGUGTTCAGCATCACCCGTGATACCTCAAAGAACCAATTTITITCTGCAACTG
AATAGCGTAACTCCAGAGGACACAGCCACATATITCTGCGCCACTGGUGTATTACTATGGCTC
AGGTTTCTGGGOTCAGGGCACTCTCGTCACCGTCAGCAGC

SEGQID NO: 226 (hullB6 VH cDNA)
CAGOTCCAACTGCAAGAGAGCGUGACCGGGCCTGGTAAAGCCATCCGACACATTGTCCOTGA
COTGTGCGGTAAGTGGAAACTCTATCACTAGCGACTATGCOTGGAATTIGGATAAGACAACC
GCCGGGCAAGGGGUTGCAATGGATAGCGATATATCAGCTATTCCGGTTICTACGACATACAATC
CTTCCCTGAAAAGCAGAGTCACTATGTCACGCGACACGTCCAAGAATCAGTTICTCATTGAAA
TIGTCATCCOGTAACGGCOGTTGACACTGCGGTTTATTATTIGCGCAACCGGATATTACTACGGC
TCTGGTTTTIGGGGACAGGGAACACTIGTTACTGTTAGTTICA
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SEQ ID:NG 227 (HCF3-LOCD6 VH ¢DBNA)
CAGOTGCAGCTGCAGGAGAGUGGCCCAGGUCTGOETGAAGCCAAGCGACACCCTGAGCCTGA
CCTGCGCCGTGAGLCGGCAACAGCATCACCAGCGACTACGCCTGGAACTGGATCCGCCAGTTC
CCAGGCAAGGGUCCTGGAGTGGATCOGGCTACATCAGCTACAGCGGCAGCACCACCTACAACC
CAAGCCTGAAGAGCCGCOTCACCATCAGCCGUGACACCAGCAAGAACCAGTTCAGCCTGAA
GCTGAGCAGCGTGACCCCTGTGGACACCGCCGTOGTACTACTGCGCCACCGGUTACTACTACG
GCAGCGGCTTCTGGGGCCAGGGCACCCTGGTGACCGTGAGCAGC

SEQID NO: 228 (HCGS-LCB7 VH cDNA)
CAGOTGCAGCTGCAGGAGAGCGGCCCAGGUCTOGGTGAAGCCAAGCGACACCCTGAGCCTGA
CCTGCOCCGTGAGCGGUAACAGCATCACCAGCGACTACGUCTGGAACTGGATCCGCCAGTTIC
CCAGGCAAGGGCCTGGAGTGGATGGGUTACATCAGCTACAGCGGCAGCACCACCTACAACC
CAAGCCTGAAGAGCCGCOTCACCATCAGCCGCGACACCAGCAAGAACCAGTTCAGCCTGAA
GCTGAGCAGCOGTGACCCCTGTGGACACCGCCOTOGTACTACTGCGCCACCGGCTACTACTACG
GCAGCGGCTTCTGGOGGCCAGGGCACCCTGGTGACCGTGAGCAGC

SEQ ID NO: 229 (KL2B357, KL2B363 VH c¢cBNA)
CAGOGTTCAGCTGCAAGAGTCTGGACCAGGCCTGGTCAAGCCCTCTCAGACCCTGTCTCTGAC
CTGTACCGTGTCCGGCAACTCCATCACCTCTGACTACGCCTGGAACTGOATTCGGCAGTTCC
CTGGCAAGGGUCTTGAGTGGATCGGCTACATCTCCTACTCCGOTTCCACCACCTACAACCCC
AGCCTGAAGTCCCGGUGTCACCATCTCCCGCGACACCTCCAAGAACCAGTTCTCCCTGAAGCT
GTCCTCCOTGACCGCTGUTGATACCGUCGTGTACTACTGTGCCACCGOGCTACTACTACGGCTC
CGGCTTTTGGGGACAGGGCACACTGGTTACCGTGTCTAGT

SEQ ID NO: 230 (KL2B358 VH ¢BNA)
CAGOGTTCAGCTGCAAGAGTCTGGACCAGGCCTGGTCAAGCCCTCTCAGACCCTGTCTCTGAC
CTGTACCGTGTCCGGCAACTCCATCACCTCTGACTACGCCTGGAACTGOATTCGGCAGCCALC
CTGGCAAGGGUCTTGAGTGGATCGGCTACATCTCCTACTCCGOTTCCACCACCTACAACCCC
AGCCTGAAGTCCCGGUTCACCATCTCCCGUGACACCTCCAAGAACCAGTTICTCCCTGAAGCT
GTCCTCCOTGACCGCTGCTGATACCGCCGTOTACTACTGTGCCACCGGCTACTACTACGGOTC
CGGCTTTTGGGGACAGGGCACACTGOTTACCGTGTCTAGT

SEQ ID NO: 231 (KL2B35% VH <BNA)
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CAGOTTCAGCTGCAAGAGTCTGGACCAGGCCTGOGTCAAGCCCTCTCAGACCCTGTCTITGAC
CTGTACCGTGTCCGGLAACTCCATCACCTCTGACTACGCCTGGAACTGGATTCGGCAGTTCC
CTGGCAAGCGCCTTGAGTGGATCGGCTACATCTCCTACTCCGUTTCCACCACCTACAACCCC
AGCCTGAAGTCCCGGUTCACCATCTCCCGCGACACCTCCAAGAACCAGTTCTCCCTGAAGCT
GTCCTCCOTGACCGCTGUTGATACCGUCGTGTACTACTGTGCCACCGOGCTACTACTACGGCTC
CGGCTTTTGGGGACAGGGCACACTGGTTACCGTGTCTAGT

SEQID NO: 232 (KL2B413 VH <DNA)
GAGGTGCAACTTGTGGAGAGCGGCGGAGGTCTGOTCCAACCCGGAGGAAGTCTCCGTCTCT
CCTOTGCTGCTAGTGGCTTCACTTITCAGCTCATATTGGATGACATGGGTGAGACAAGUCCCA
GGAAAGGGGUTCCGAGTGOGTAGCTAACATTAAACAGCGACGGCTCCGAACGGTACTATGTTG
ATTCTGTGAAGGGACGOGTTCACTATATCCAGGGATAATGCAAAAAATTCACTCTATCTTICAA
ATGAACTCACTCAGAGCAGAGGACACTGCCGTGTATTATTIGCGUCCAGGGATCAAAATTATGA
CATACTGACCGGTCATTATGGAATGGATGTTTIGGGGCCAGGGAACAACCGTTACCGTCTCAA
GT

SEQ ID NO:233 (KL2B30 VH cDNA)
CAGOTGCAGCTGCAGGAGTCGGGUCCCAGGACTGOGTGAAGCCTTCGGAGACCCTGTCCCTCA
CCTGCACTGTICTCTGOTGGUTCCATCAGTAGTTACTACTGGAGCTGCATCCGGCAGCCCCCA
GGGAAGGGACTGGAGTGGATTGGATATATCTATTACAGTGGGAGCACCAACTACAACCCCT
CCCTCAAGAGTCGAGTCACCATATCAGTAGACACGTCCAAGAACCAGTTCTCCCTGAAGCTG
AGCTCTGTGACCGUTGCGGACACGGCCGTGTATTACTGTGCGGGGACTACGATTTTTGGAGT
GGTTACCCCCAACTTICTACTACGGTATGGACGTCTGGGGLCAAGGGACCACGGTCACCGTCT
CCTCA

SEQ ID NO: 234 (KL2BS3 VH ¢<DNA)
GAGGTGCAGCTGOTGCGAGTCTGGOGCAGGCGTGOTCCAGCCTGGGAGGTCCUTGAGACTCT
CCTGTGTAGCCTCTGOGATTCACCTTICAGTAGTTATGACATACACTGGOTCCGCCAGGCTCCA
GGCAAGGGGCTGGAGTGOUTOGGCAATTATTTCATATGATGGAAGTAAAAAAGACTATACAG
ACTCCGTGAAGGGUCGATTCACCATCTCCAGAGACAATTCCAAGAACACGUTGTATCTGCAA
ATGGACAGCCTGAGAGTTIGAGGACTCGGCTGTGTATICCTGTGUGAGAGAAAGTGGCTGOTC
CCACTACTACTATTACGGTATGGACGTCTGGGGCCAAGGGACAATGGTCACCGTCTICTTCA

SEQ ID NO: 238 (KL2B242 VH ¢DNA)
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CAGOTGCAGCTGCAGGAGTCGGGUCCCAGGACTGOGTGAAGCCTTCGGAGACCCTGTCCCTCA
CCTGCACTGTICTCTGOTGGUTCCATCAGTAGTTACTATTGGAGCTGGUTCCGOCAGCCCGLC
GGOTCOGOGACTGGAGTGGATTGOGCGTTITATATGTCAGTGOGGTTCACCAACTACAACCCCTC
CCTCAAGAGTCGAGTCACCTITGTCACTAGACCCGTCCAGGAACCAGTTIGTCCCTGAAACTGA
GTTCTGTGACCGCCGCGGACACGGUCOGTATATTATTGTGCGGGAGATAGTGGGAACTACTGG
GGTTGGTTCGACCCCTGGGGCCAGGGAACCCTGOTCACCGTCTCCTCA

SEQ ID NO: 236 (KL2B467 VH <DNA)
CAGOTGCAGCTGOTGCAGTUTGGGGGAGGCOTGHGTCCAGCCTGGGAGGTCCCTGAGACTOT
CCTOTGCAGCCTCTGGATTCACCTTCAGTTACTATGGCATGCACTGGGTCCGCCAGGCTCCA
GGCAAGGGGCTGGAGTGGGTGGCATTITATATCATATCGATGGAAGTAATAAATACTATGCAG
ACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGOTGTATCTGCAA
ATGAACAGCCTGAGAGCTGAGGACACGGCTGTGTATTACTOGTGCCCACCTCCCTTATAGTGG
GAGCTACTGGOGCCTTIGACTACTGGGGCCAGGGAACCCAGGTCACCGTCTCTTICA

SEQ ID NO: 263 (KL2B494 VH ¢DBNA)
CAGGTGCAGCTGOTGGAGTCTGGGGGAGGCTTGOTACAGCCTGGGGGOGTCCCTGAGACTCT
CCTOTGCAGCCTCTGOGATTCACCTTTAGTCATTATGCCATCGAGCTGGOGTCCGCCAGGCTCCAG
GGAAGGGGUTGGAGTGOGTCTCAACTATIGGTGOTAGTGGTGGTAGCACATACTACGCAGA
CTCCGTGAAGGGCCGUTTCACCATCTCCAGAGACAATTCCAAGAACACGCTGTATCTGCAAA
TGAACAGCCTGAGAGCCGAGGACACGGCCOGTATATTACTGTGUGAAACCTCATATTGTAATG
GTGACTGCTCTTCTCTACGACGGTATGCGACGTCTGGGGCCAAGGGACAATGGTCACCGTCTC
CTCA

SEQ ID NO: 237 (m11B6 VL cDBNA)
GACATTOGTGUTGACACAGAGTCCAGCATCCTTIGGCAGTATCTTTGGGGCAGCGGGCAACAAT
TTCATGCCOTGCATCTGAAAGTGTGGAGTATTTTGGAACTTUTCTTATGLACTGUGTATCGCCA
GAAGCCTGGGCAGCCTCCCAAACTCCTTATATATGCCGCTTCCAACGTGGAGTCCGGAGTAL
CAGCACGCTITTCCGOGCTCTGGOTCCGGCACAGACTTTTCCCTCAATATCCAACCTGTTGAAG
AAGACGATTTTTCCATGTATTTTTGCCAACAGACACGCAAGGTTCCATATACATTICGGCGGE
GGCACTAAACTTGAGATCAAA

SEQ D NO: 238 (hul1B6 VL cDNA)
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GACATAGTCTTGACTCAGAGCCCGGATTCCCTTIGCTGTGTCTCTGGGAGAACGAGUTACGAT
CAACTGCAAGGCAAGTGAATCCGTAGAATACTTCGGGACATCATTGATGCATTGGTATCAAC
AGAAACCGGGGCAACCGCCCAAATTGCTGATATATGCGGCTAGTAATAGAGAATCAGGAGT
ACCGGATAGOGTTTAGTGOGTTCAGGATCAGGTACAGATTTCACCCTGACAATAAGTAGCTTIGC
AAGCCGAAGACGTAGCAGTGTATTACTGCCAACAAACCCGAAAGOTGCCATATACGTTTGG
ACAGGGTACAAAGTTGGAAATCAAA

SEQID NOG: 239 (HCF3-LCD6 VL cDNA)
GACATCGTGCTGACCCAGAGCCCAGACAGCCTGOCOGTGAGCCTGOGCGAGCGCGCCACCA
TCAACTGCAAGGCCAGCGAGAGCGTGCGAGTACTTCGGCACCAGCCTGATGCACTGGTACCA
GCAGAAGCCAGGCCAGCCACCAAAGCTGCTCGATCTACGCTGCCAGCAACCGCGAGAGCGGT
GTGCCAGACCGCTTCAGCGGCAGCOGUGCAGCGGCACCGACTTCACCCTGACCATCCAGAGCG
TGCAGGCCGAGGACGTCTCCOTGTACTTCTGCCAGCAGACCCGCAAGGTGCCATACACCTTC
GGCCAGGGCACCAAGCTGGAGATCAAG

SEQ ID NO: 240 (HCGS-LCB7 VL ¢DNA)
GACATCGTGCTGACCCAGAGCCCAGACAGCCTGOGCCGTGAGCCTGOGGCGAGCGCGCCACCA
TCAACTGCAAGGCCAGCGAGAGCGTGGAGTACTTCGGCACCAGCUCTGATGCACTGGTACCA
GUAGAAGCCAGGCCAGCCACCAAAGCTGUTCGATCTACGCTGUCAGCAACCGCGAGAGCGGC
GTGCCAGACCGCTTCAGCGGCAGCOGGCAGCGGCACCGACTTCACCCTGACCATCAGCAGCG
TGCAGGCCGAGGACGTCGCCGTGTACTACTGCCAGCAGACCCGCAAGGTGCCATACACCTTC
GGCCAGGGCACCAAGCTGGAGATCAAG

SEQ ID NO: 241 (KL2B357 VL ¢BNA)
GACATCGTGCTGACCCAGTCTCCAGACTCTCTGGCTGTGTCTCTGGGCGAGAGAGCCACCAT
CAACTGCAGAGCCTCCGAGTCCGTGGAATACTTCGGCACCTCTCTGATGCACTGGTACCAGC
AGAAGCCCGOCCAGCCTCCTAAGCTGCTGATCTACGUCGCCTCCAACGTGGAATCTGGCGTE
CCCGATAGATTTTCCGOCTCTGGCTCTGGCACCGACTTTACCCTGACCATCAGCTCTCTGCAG
GCCGAGGATGTGGCCOTGTACTTICTGTCAGCAGACCCGGAAGGTGCCCTACACATITGGCGE
CGGAACAAAGGTGGAAATCAAG

SEQ ID NO: 242 (KL2B358, KL2ZB339, KL2B36G VL ¢DNA)
GAGATCOTGCTGACCCAGTCTCCTGCCACACTOGTCACTGTCTCCAGGCGAGAGAGCCACCCOT
CTCTTOGTAGAGCCTCCGAGTCCGTGGAATACTTCGOGCACCTCTCTGATGCACTGGTACCAGT
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AGAAGCCCGGCCAGCCTCCTAGACTGCTGATCTACGUCGCCTCCAACGTCGAATUTGGCATC
CCCGCTAGATTICTCCGOCTCTGGCTCTGGCACAGACTTTACCCTGACCATCTCCTCCGTGGAA
CCCGAGGATTTCGCTGTGTACTTTIGCCAGCAGACCCGGAAGGTGCCCTACACATTTIGGCGG

CGGAACAAAGGTGGAAATCAAG

SEQ ID NQO: 243 (KL2B413 VL ¢BNA)
GAAATCGTACTGACCCAGTCCCCTICTTTCTTGAGTGCATCAGTTGGGGATAGAGTGACCAT
TACTTGTAGAGCATCTCAAGGTATTITCTTCATACTTGTCTTGGTATCAACAAAAACCTGGCAA
GOGCACCCAAACTCTTCGATCTACGCCACCTCTACATIGCAAAGTGOGOGTTICCTTICTAGGTITTIC
AGGCTCCGGCTUTGCTACCGAGTTCACCCTCACTATAAGCAGTUTCCAACCTGAAGATTTCG
CTACTTATTATTGTCAGCAGCTTAATTCTTATCCCCGAACCTTTIGGTCAAGGAACTAAGGTCG
AGATCAAA

SEQ ID NO: 244 (KL2B30 VL ¢DNA)
GACATCCAGATGACCCAGTCTCCTTCCTTCCTGTCTGCATCTGTAGGAGACAGAGTCACCAT
CACTTGCCGGGCCAGTCAGGGCATTAGCAGTTATTTAGCCTGGTATCAGCAAAAACCAGGGA
AAGCCCCTAAGTTCCTGATCTATGCTGCATCCACTTTGCAAAGTGGGGTCCCATCAAGGTTC
AGCGGCAGTGGATCTGGGACAGAATTCACTCTCACAATCAGCAGCCTGCAGCCTGAAGATTT
TGCAACTTATTACTGTCAACAGCTTAATAGTTACCCTCTCACTTTCGGCGGAGGGACCAAGG
TGGAAATCAAA

SEQ ID NO: 245 (KL2B53 VL ¢DNA)
GACATCGTGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACCAT
CACTTGCCGGGCGAGTCAGGACATTAGCAATTATTTAGCCTGGTATCAGCAGAAACCAGGG
AAAGTTCCTAAGTTCCTGATCTATGCTGCATCCACTTTGCACTCTGGGGTCCCATCTCGGTTC
AGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGCAGCCTGAAGATGT
TGCAACTTATTACTGTCAAAAGTATAACAGTGCCCCGTACACTTTTGGCCAAGGGACACGAC
TGGAGATTAAA

SEQ ID NO: 246 (KL2B242 VL ¢cDNA)
TCCTATGAGCTGACTCAGCCACCCTCAGTGTCCGTGTCCCCAGGAGAGACAGCCAGCATCALC
CTGCTCTGGAGATCAATTGGGGGAAAATTATGCTTGCTGGTATCAGCAGAAGCCAGGCCAGT
CCCCTGTGTTGUTCATCTATCAAGATAGTAAGCGGUCCTCAGGGATCCCTGAGCGATTCTICT
GGCTCCAACTCTOGGGAACACAGCCACTCTGACCATCAGCGGGACCCAGGUTCTGGATGAGG
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CTGACTATTACTGTCAGGCGTGGGACAACAGTATTGTGUTATTCGGCGGAGGGACCAAGCTG
ACCGTCCTA

SEQ ID NO: 247 (KL2B467 VL cDNA)
CAGTCTGTGCTGACTCAGCCACCCTCGOTGTCAGTGGUCCCCGOGCAGACGGCCAGTATTAC
CTGTGGGGGAGACAACATTGGAAGTAAAAGTGTGCACTGOTACCAGCAGAAGCCAGGCCAG
GCCCCTGTGCTGOGTCGTCTATGATAATAGCGACCGGCCCTCAGGGATCCCTGAGCGATTCTC
TGGCTCCAACTCTGGGACCACGGCCACCCTCGACCATCAGCAGGOTCGAAGCCGGGGATGAG
GCCGACTATTACTOTCAGGTGTGGGATAGTAGTAGTGATCATCCTGTGOTATTCGGCGGAGG
GACCAAGGTCACCGTCCTA

SEQ ID: 271 (KLK2ZB4%4 VL DNA)
TCTTCTGAGCTGACTCAGCCACCCTCGOTGTCAGTGGCCCCAGGACAGACGGCCAGGATTALC
CTGTGGGGGAAACAACATTGGAAGTAAAAGTGTGCACTGOTACCAGCAGAAGCCAGGCCAG
GCCCCTOGTGCTGOTCGTCTATGATGATAGCGACCGGCCCTCAGGGATCCCTGAGCGATTICTC
TGGCTCCAACTCTGGGAACACGGCCACCCTGACCATCAGCAGGUGTCGAAGCCGGGGATGAG
GCCCACTATTACTOTCAGGTGTGGGATAGTAGTAGTGATCATGTGOGTATTCGGCGGAGGGAC
CAAGCTGACCGTCCTA

Consensus VH and VL sequences

FIG. 1 shows the sequence alignment of the VH domains ot mu1186, hul 186, KL2B357,
KL2B35% KL2B359, KL2B360, HCF3 and HCGS. FIG .2 shows the sequence alignment of the VL
domains of mul1B6, hul1B6, KL2B357, KL2B358, KL2B359, K1L.2B360, LDC6 and LCB7. Consensus
aming acid sequence of SEQ 1D NO: 75 and SEQ 1D N{:74 were determined for the VH and VL

domains, respectively. HCDR and LCDR residues are underlined.

SEQID NG 75

YNPSLKSRVTXSRDTSKNQFSLKLSSVTXXDTAVYYCATGY YYGSGEWGQGTLVTVSS

wherein, X11s Dor Q. Xois Aor T X s PorFi Xuis Gor R XessTor M, XoislorM Xsis Aor P or
Xzis Vor A,
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SEQGID NG: 74

XAVLTOSPRGGLN S XeGERATH 3 GUXASESVEYFGTSEMHWY QUQEPGOPPX LLIY AASNX,

wherein, Xy 3 DorE, X s Dor A XS, XesAorS; XsusVorl; XeisLor Py Xostor Ly Xz
isNorS, 2isRorK; XpisKor R XppsVor R XpisVor b XpisAor D, XuisQor S, XisisLor
Vi XeisQorE, XyyisPorA; XppisForV, XppisAor S, XopisYor F: Xoyis QorGrand XeisLor V

Fab-Fc and sc¥Fvs

The hK 2 specific VH/VL regions were engineered as VH-CH1-hinge CHZ-CH3 and VL-CL and
expressed as Ig(G? or IgG4 or were enginecred as scFvs i either the VH-Linker-VL or Vi-linker-VH
onientations. The linker that is used in the scFv was the linker of SEQ ID NO: 7 described above. The
scFv were used to generate bispecific antibodies as described in Example 7 or to generated CAR as

described in Example 11

Table 10 shows the HC amino acid sequences of selected anti-hK2 antibodies in the mAb format.
Table 11 shows the LT amine acid sequences of selected anti-hK 2 antibodies in a mAb. Table 12
summaries the HC and LC DNA SEQ D NOs of sclected anti-hK 2 antibodies in the mAb format. Table

13 shows the amino acid sequences of selected scFvs in VH-hinker-VL or VL-linker-VH orientation.

Table 16. Amino acid sequence of the HC (VH-CH1-hinge CH2-CH3) of selected anti-hK2 aniibodies
in a mAb format.

HC
HK2
PROTEIN o
HEAVY ) HC AMINO ACID SEQUENCE
SEQ ID
CHAIN
NO:
DVQLOESGPGLVEPSQSLSLTCTVTIGNSITSDYAWNWIRQFP
GNRLEWMGYISYSGSTTY SPSLESRFSITRDTSKMNQFFLOLNS
1186 HC - VIPEDTATYFCATOGYYYGSGFWGOGTLYTVSSARTTAPSVY
m G ) 2
- - PLAPVCGDTTGSSVTLGCLVKGYFPEPVTLTWNSGSLSSGVH
TFPAVLOSDLY TLSSSVTVTSSTWPRSQSITCNVAHPASSTRKVD
KKIEPRGPTIKPCPPCKCPAPNLLGGPSVEIFPPKIKDVLMISLS
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PIVTCYVVDVSEDDPDVOISWFVNNVEVHTAQTQTHREDYN
STLRVVSALPIQHODWMSGKEFKCKVNNKDLPAPIERTISKP
KGSVRAPQVYVLPPPEEEMTKKOQVILTCMVTDEMPEDIYVE
WINNGKTELNYRKNTEPVLDSDGSYFMY SKLRVEKKNWVER
NSYSCSVVHEGLHNHHTTKSFSRTPGK

h11B6 HC

QVOQLOESGPGLVKPSDTLSLTCAVSGNSITSDY AWNWIRGPP
GKGLEWIGYISYSGSTTYNPSLKSRYVTMSRDTSKNGRSLKLSS
VTAVDTAVYYCATGYYYGSGFWGQGTLVTVSSASTRGPSY
FPLAPSSKSTSGGTAALGCLVEDYFPEPVTIVASWNSGALTSGY
HTFPAVLQSSGLY SLESVVTVPSSSLGTQTYICNVNHEPSNTK
VDRKKVEPKSCDKTHTCPPCPAPELLGGPSVELFPPR PR DTLMI
SRTPEVTCYVVVDVSHEDPEVEKFNWY VDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLNGKEYKCEKVSNKALPAPIEK
TISKAKGQPREPQVYTLPPSREEMTRKNQVSLTCLVKGFYPSDI
AVEWESNGOPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQ
QGNVFSCEVMHEALHNHYTQKSLSLSPGK

KL2B30 HC

QVOQLOESGPGLVKPSETLSLTCTVSGGSISSYYWSWIRQPPGK
GLEWIGYIYYSGRSTNYNPSLKSREVTISVDTSKNQFSLKLSSVT
AADTAVYYCAGTTIFGVVTPNFYYOGMDVWGQUTTVTVSSA
STKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSG
ALTSGVHTFPAVLSSGLY SLSSVVTVPSSSLEGTKTYTCNVD
HEKPSNTKVDKRVESKYGPPCPPCPAPEAAGGPSVFLEFPPKPK
DTLMISRTPEVTCVVVDVSQEDPEVOINWYVDGVEVHNAK
TKPREEQFNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNKGLP
SSIEKTISKAKGOPREPOQVYTLPPSQEEMTEKNQVSLTCLVKGF
YPSDIAVEWESNGQOQPENNYKTTPPVLDSDGSFFLYSRLTVDK
SRWOQEGNVFSCSYMHEALHNHYTQRKSLSLALGK

K2B53 HC

211

EVQLVESGGGVVOPGRSLELSCVASGFTESSYDIHWVRQAPG
KOGLEWVALISYDGSKEDYTDSVKGRFTISRDNSKNTLYLOM
DSLRVEDSAVYSCARESGWSHYYYYGMDVWGQGTMVTVS
SASTKGPSYVFPLAPCSRSTSESTAALGCLVKDYFPEPYVTVSWN
SGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTKTYTONY
DHEPSNTKVDKRVESKYGPPCPPCPAPEAAGGPSVILFPPKP
KDTLMISRTPEVTCVVVDVSQEDPEVOFNWYVDOGVEVHNA
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KTKPREEQENSTYRVVSVLTVLHODWLNGKEYKCKVENKG
LPSSIEKTISKAKGQPREPQVYTLPPSQEEMTENQVSLTCLVE
GEFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSRLTY
DESRWQEGNVEFSCSVMHEALHNHY TQKSLSLSLGK

KL2B242 HC

QVOLOQESGPGLVEKPSETLSLTCTVSGGSISSYYWSWLROQPAG
SGLEWIGRLYVSGFTNYNPSLKSRVTLSLDPSRNQLSLKLSSY
TAADTAVYYCAGDSGNYWGWEDPWGOQGTLVTVSSASTKG
PSVFPLAPCSRSTSESTAALGCLVKDYFPEPVIVSWNSGALTS
GVHTFPAVLOSSGLY SLSSVVTVPSSSLOGTKTYTONVDHKPS
NTKVDKRVESKYGPPCPPCPAPEAAGGPSVFLFPPKPKDTEM
ISRTPEVTICYVVVDVSQEDPEVOFNWYVDGVEVHNAKTKPRE
EOQFNSTYRVVSVLTVIHQDWLNGKEYKCKVSNKGLPSSIEK
TISKAKGQPREPQVYTLPPSQEEMTRKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRW(
EGNVFSCSYMHEALHNHYTQKSLSLSLGK

KL2B467 HC

213

QVOLVESGGGVYVQPGRSLRLSCAASGEFTFSYYGMHWVRQA
PGRKGLEWVAFISYDGSNKYYADSYRKGRFTISRDNSKNTLYL
OMNSLRAEDTAVYYCAHLPYSGSYWAFDYWGOQGTQVTVSS
ASTKGPSVEFPLAPSSKSTSGOGTAALGCLVEKDYFPEPVTVSWN
SGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTOTYICNY
NHEPSNTEKVDRKVEPKSCDKTHTCPPCPAPEAAGGPSVFLEP
PEKPKDTLMISRTPEVTCVVVSVSHEDPEVRKFNWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHODWILINGKEYKCKVSN
KALPAPIEKTISKAKGOQPREPQVYTLPPSREEMTKNQVSLTCL
VKGFYPSDHAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKL
TVDKSRWOQOQGNVFSCSYMHEALHNHY TOQKSLSLSPGK

KL2B494 HC

219

QVOLVESGGGLVQPGGSLRLSCAASGFTFSHY AMSWVYRQAP
GKGLEWVSTIGGSGOSTYYADSVKGRFTISRDNSKNTLY LG

MNSLRAEDTAVYYCAKPHIVMVTALLYDGMDVWGQGTMY
TVSSASTKGPSVEFPLAPSSKSTSGGTAALGCLVKDYFPEPVTY
SWNSGALTSGVHTFPAVLOSSGLY SLSSVVTVPSSSLGTOTYI
CNVNHKPSNTKYDKEVEPKSCDKTHTCPPCPAPEAAGGPSY

FLFPPKPKDTLMISRTPEVTCVVVSVSHEDPEVKFNWYVDGY
EVHNAKTKPREEQYNSTYRVVSVLTVLHOQDWINGKEYKCK
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VENKALPAPIEKTISKAKGOPREPOQVYTLPPSREEMTKNQVSL
TCLVEGFYPSDIAVEWESNGQPENNYKTTPPVLDADGSFFLY
SKLTVBKSRWQOQGNVESCSYVMHEALHNHYTQKSLSLSPGK

Table 11. Amino acid sequences of the LE (VL-CL) of selected anti-hK2 antibodies in 3 mAb (Fab-

Fe) format,

HK?2
LIGHT
CHAIN

L
PROTEIN
SEQ 1D NO:

LC AMING ACID SEQUENCE

milB6 LC

DIVLTQOSPASLAVSLGORATISCRASESVEYFGTSLMHWYRGKPGOP
PKLIIYAASNVESGVPARFSGSGSGTDESLNIQPVEEDDFSMYFCQQ
TRKVPYTFGGGTKLEIKRADAAPTVSIFPPSSEQLTSGGASVVCFLN
NEYPRDINVKWKIDGSERQNGVLNSWTBODSKBSTYSMSSTLTLTK
DEYERHNSYTCEATHKTSTSPIVKSFNRNEC

hi1B6 LC

DIVLTQSPDSLAVSLGERATINCKASESVEYFGTSLMHWY QQKPG(
PPKLLIYAASNRESGVYPDRFSGSGSGTDFTLTISSLOAEDVAVYYCQ

QTRKVPYTFGOQGTKLEIKRTVAAPSVFIFPPSDEGLEKSGTASVVCLL

NNFYPREAEVOWEVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVYACEVTHOQGLSSPYTKSFNRGEC

KL2B30 LC

221

DIQMTQSPSFLSASVGDRVTITCRASQGISSYLAWYQQKPGKAPKFL
IYAASTLQSGVPSRESGSGSGTEFTLTISSLOPEDFATYYCQOQLNSYP
LTFGGOGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPRE
AKVOWKVDNALOSGNSQGESVTEQDSKDSTYSLSSTLTLSKADYEK.
HKVYACEVTHQGLSSPVTKSEFNRGEC

KE2BS

(9]

LC

o
o)
[

DIVMTQSPSSLSASVGDRVTITCRASODISNY LAWY QQKPGRVPKFL
YAASTLHSGVPSRESGSGAGTDFTLTISSLOQPEDVATYYCQRKYNSAP
YTFGQGTRLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPRE
AKVOWKVDNALQSGNSQESYVTEGDSKDSTYSLSSTLTLSKADYEK
HEKVYACEVTHOQGLSSPVTKSFNRGEC

KL2B242 LC

o
]
(98]

SYELTQPPSVYSVSPGETASITCSGDQLGENYACWY QQKPGQSPVLVI
YODSKRPSGIPERFSGSNSGNTATLTISGTOALDEADY Y CQAWDNSI
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VVFGCOTKLTYVLGOPKAAPSVTLFPPSSEELQANKATLYCLISDFYP
GAVTVAWKADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWE
SHRSYSCQVTHEGSTVEKTVAPTECS

KL2B467 LC

224

QSVLTOPPSVSVAPGOQTASITCGGDNIGSKSVHWY QQKPGQAPVLY
VYDNSDRPSGIPERFSGSNSGTTATLTISRVEAGDEADYYCQVWDSS
SPHPVVFGGGTRVTVLGOPKAAPSVTLFPPSSEELQANKATLVCLIS
DEYPGAVTVAWKADSSPVKAGVETTTPSKOQSNNKYAASSYLSLTPE
OWESHRSYSCOVTHEGSTVEKTVAPTECS

KL2B494 1.C

SSELTOPPSVEVAPGOQTARITCGGNNIGSKSVHWY QQKPGOAPVLY
VYDDSDRPSGIPERFSGENSGNTATLTISRVEAGDEADYYCQVWDS
SSPDHVVFGGGTKLTVLGOPKAAPSVTLFPPSSEELQANKATLVCLIS
DFYPGAVTIVAWKADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPE
QWKSHRSYSCQVTHEGSTVEKTVAPTECS

Table 12. SEQ ID Nos of the ¢BNA sequences of HC and L of selected hK2 antibedies

Antibody HC LC HC LC
Protein Protein cDNA cDNA
SEQID | SEQID | SEQID | SEQID
NG: NG NG NG
miliB6 202 214 284 296
hulliBé 203 215 785 297
KLZB30 216 221 292 450
KLZB53 211 222 203 451
KL2B242 212 223 204 305
KL2B467 213 224 705 306
KL2B4%4 219 220 274 282
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SEQID NO: 284 (m11B6 HC cDBNA)
GATGTGCAGCTTCAGGAGTCTGGACCCGGACTTGTTAAACCAAGTCAGTCTCTGTCCCTGAC
CTGTACCGTCACCGGCAACAGCATCACAAGCGATTACGCATGGAACTGGATCAGGCAGTTCC
CTGGAAATCGACTCGAATGOATGOOCTACATTTCATACTCCGUGTTCAACCACTTACTCTCCAT
CCTTGAAATCTAGGTTCAGCATCACCCGTGATACCTCAAAGAACCAATTTTTITCTGCAACTG
AATAGCGTAACTCCAGAGGACACAGCCACATATTTCTIGCGCCACTGGGTATTACTATGGCTC
AGOGTTTCTGGGGTCAGGGCACTCTCOTCACCGTCAGCAGCGCCAAAACAACAGCACCAAGT
GTCTATCCACTGGCCCCTOTOGTOGTGGAGATACAACTGGCTCCTCGOTGACTCTAGGATGCCT
GOTCAAGGOTTATTTCCCTGAGCCAGTGACCTTGACCTGGAACTCTGGATCCCTGTCCAGTG
GTGTGCACACCTTCCCAGCTGTCCTGCAGTCTGACCTCTACACCCTCAGCAGCTCAGTGACTG
TAACCTCGAGCACCTGOGCCCAGCCAGTCCATCACCTGCAATCTGGCCCACCCGGCAAGCAGC
ACCAAGGTGGACAAGAAAATTGAGUCCAGAGGGUCCACAATCAAGCCCTGTCCTCCATGCA
AATGCCCAGCACCTAACCTCTTGGGTGGACCATCCGTCTTCATCTTCCCTCCAAAGATCAAG
GATGTACTCATGATCTCCCTGAGCCCCATAGTCACATGTGTGGTGGTGGATGTGAGUGAGGA
TGACCCAGATGTCCAGATCAGCTGOTTTGTGAACAACGTGGAAGTACACACAGCTCAGACA
CAAACCCATAGAGAGGATTACAACAGTACTCTCCGGUGTGUTCAGTGCCCTCCCCATCCAGCA
CCAGGACTGGATGAGTGGCAAGGAGTTCAAATGUAAGGTCAACAACAAAGACCTCCCAGCG
CCCATCGAGAGAACCATUTCAAAACCCAAAGGUGTCAGTAAGAGUTCCACAGGTATATGTCTT
GCCTCCACCAGAAGAAGAGATGACTAAGAAACAGGTCACTCTGACCTGCATGGTCACCGAC
TTCATGCCTGAAGACATTTACGTGGAGTGGACCAACAACGGGAAAACAGAGCTAAACTACA
AGAACACTGAACCAGTCCTGGACTUTGATGOTICTTACTTCATGTACAGCAAGCTGAGAGTG
GAAAAGAAGAACTGGGTGGAAAGAAATAGCTACTCCTGTTCAGTGGTCCACGAGGGTCTGC
ACAATCACCACACGACTAAGAGCTTCTCCCGGACTCCGGGTAAA

SEQID NOG: 285 (hullB6 HC ¢DNAj)
CAGGTCCAACTGUCAAGAGAGCGGACCGGGUCTGOTAAAGCCATCCGACACATTIGTCCCTGA
CGTGTGCGGTAAGTGGAAACTCTATCACTAGCGACTATGCGTGGAATTIGGATAAGACAACC
GCCGGOCAAGGOGGCTGUAATGOGATAGOGATATATCAGCTATTICCGOTTICTACGACATACAATC
CTTCCOTGAAAAGCAGAGTCACTATGTCACGCGACACGTCCAAGAATCAGTTICTCATTGAAA
TIGTCATCCGTAACGGCOGTTGACACTGCGGTTTATTATTGCGCAACCGGATATTACTACGGC
TCTGGTTTTIGGGGACAGGGAACACTTIGTTACTGTTAGTICAGCCTCCACCAAGGGCCCATC
GOTCTTCCCCOTGOCACCCTCCTCCAAGAGCACCTCTGGOGGGCACAGCGGCCCTGGOCTGOC
TGOGTCAAGGACTACTTCCCCGAACCGGTGACGOTGTCGTGCGAACTCAGGCGUCCTGACCAGC
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GOGCOTGCACACCTTICCCGOCTGTCCTACAGTUCTCAGGACTCTACTCCCTCAGCAGUCGTGET
GACCGTGCCCTCCAGCAGCTTIGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCA
GCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTCGACAAAACTCACACATGCCC
ACCGTGCCCAGCACCTGAACTCCTGOGOGOGOGOACCOTCAGTCTTCCTCTTCCCCCCAAAACCCA
AGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGOTGGTGGACGTGAGCCAL
GAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGUCAAGA
CAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTOTGUTCAGCGTCCTCACCGTCCT
GCACCAGGACTGGCTGAATGOCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCA
GCCCCCATCCAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACA
CCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAA
AGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAALC
TACAAGACCACGCCTCCCGTOCTGGACTCCGACGGCTCCTICTTICCTCTACAGCAAGCTCAC
COTGGACAAGAGCAGATGGCAGCAGOGGCAACGTCTTCTCATGUTCCGTGATGCATGAGGCT
CTGCACAACCACTACACGCAGAAGAGCCTCTCOUTGTCTCOGGOTAAA

SEQ ID NO: 292 (KL2B39 HC ¢BNA)
CAGGTGCAGCTGCAGGAGTCOGOGUCCAGGACTOGGTGAAGCCTTCGGAGACCOCTGTCCCTCA
CCTGCACTGTCTCTGOTGOGUTCCATCAGTAGTTACTACTGGAGCTGCGATCCGGCAGCCCCCA
GGGAAGGGACTGGAGTGGATTGGATATATCTATTACAGTGGGAGCACCAACTACAACCOCT
CCCTCAAGAGTCGAGTCACCATATCAGTAGACACGTCCAAGAACCAGTTICTCCCTGAAGCTG
AGCTCTGTGACCGCTGCGGACACGGCCGTOGTATTACTGTGCGGOGGACTACGATTTTTGGAGT
GGTTACCCCCAACTTCTACTACGGTATGCACGTCTGGGGCCAAGGGACCACGGTCACCGTCT
CCTCAGCTTCCACCAAGGGCCCATCCOTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACCTCL
GAGAGCACAGUCGCCCTGOGCTGLCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTETC
GTGGAACTCAGGCGCCCTCGACCAGOGGCGTGCACACCTTCCCGGUTGTCCTACAGTCCTCAG
GACTCTACTCCCTCAGCAGCOGTGOTCGACCGTGCCCTCCAGCAGCTTGGGCACGAAAACCTAC
ACTTGCAACGTAGATCACAAGCCCAGCAACACCAAGGTGCACAAGAGAGTTGAGTCCAAAT
ATGGTCCCCCATGCCCACCATGCCCAGCACCTGAGGCCGCUGGGGGACCATCAGTCTTCCTG
TICCCCCCAAAACCCAAGGACACTCTCATGATCTCCCGGACCCCTGAGOGTCACGTGCOTGOT
GGTGGACGTGAGCCAGGAAGACCCCGAGGTCCAGTTCAACTGUTACGTGGATGOCGTGGAG
GTGCATAATGCCAAGACAAAGUCGUCGGGAGGAGCAGTTCAACAGCACGTACCGTGTGGTCA
GCGTCCTCACCGTCCTGCACCAGGACTGGUTGAACGGUAAGGAGTACAAGTGCAAGGTCTC
CAACAAAGGCCTCCCOTCCTCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGA
GAGCCACAGOGTGTACACCCTGCCCCCATCCCAGGAGGAGATGACCAAGAACCAGGTCAGCC
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TGACCTGCCTGOTCAAAGGCTTCTACCCCAGCGACATCGCCOGTGGAGTGGGAGAGCAATGG
GUCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTICC
TCTACAGCAGGCTAACCGTGGACAAGAGCAGATGGCAGGAGGGGAATGTCTTCTCATGCTC
COGTGATGCATGAGGUTCTGCACAACCACTACACACAGAAGAGCCTCTCCCTGTCTCTGGGTA
AA

SEQ ID NO: 293 (KL2B53 HC ¢BNA)
GAGOGTGCAGCTGGTGOAGTCTGGOGGGAGGCGTOOTCCAGCCTGOGAGGTCCCTGAGACTCT
CCTOTGTAGCCTCTGGATTCACCTTCAGTAGTTATGACATACACTGGOTCCGCCAGGCTCCA
GGCAAGGGGCTGCAGTGGGTGGCAATTATTICATATGATGCGAAGTAAAAAAGACTATACAG
ACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGCTGTATCTGCAA
ATGGACAGCCTGAGAGTTGAGGACTCGOCTGTGTATTCCTGTGCGAGAGAAAGTGGOTOOTC
CCACTACTACTATTACGGTATGGACGTCTGGGGCCAAGGGACAATGGTCACCGTCTCTTCAG
CTTCCACCAAGGGCCCATCCOTCTTCCCCCTGGCGCCUTGCTCCAGGAGCACCTCCGAGAGC
ACAGCCGCCCTGGGUTGCCTGGTCAAGGACTACTTCCCCGAACCGUGTGACGOGTGTCGTGGAA
CTCAGGCGCCCTGACCAGCGGUGTGCACACCTTCCCGGUTGTCCTACAGTCCTCAGGACTCT
ACTCCCTCAGCAGCGTGGTCGACCGTGCCCTCCAGCAGCTTGGGCACGAAAACCTACACTTGC
AACGTAGATCACAAGCCCAGCAACACCAAGGTGGACAAGAGAGTTGAGTCCAAATATGGTC
CCCCATGUCCACCATGCCCAGCACCTGAGGCCGCLGGOGOGACCATCAGTCTICCTGTTCCCC
CCAAAACCCAAGGACACTCTCATCGATCTCCCGGACCCCTGAGGTCACGTGCGTGOTGGTGGA
COTGAGCCAGGAAGACCCCGAGGTCCAGTTCAACTGGTACGTGGATGGUGTGGAGGTGCAT
AATGCCAAGACAAAGCCGCGGGAGGAGCAGTTCAACAGCACGTACCGTGTGGTCAGCGTCC
TCACCGTCCTGCACCAGCGACTGGUTGAACGGCAAGGAGTACAAGTGCAAGOGTCTCCAACAA
AGGCCTCCCGTCCTCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAGCCA
CAGGTGTACACCCTGCCCCCATCCCAGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCT
GCCTGOTCAAAGGCTTCTACCCCAGCGACATCGCCOGTGGAGTOGGGAGAGCAATGGGCAGCC
GUAGAACAACTACAAGACCACGCCTCCCOTGUTGCACTCCGACGGUTCCTTCTTCCTCTACA
GCAGGCTAACCGTGGACAAGAGCAGATGGCAGGAGGGGAATGTCTTICTCATGCTCCGTGAT
GCATGAGGCTCTGCACAACCACTACACACAGAAGAGCCTCTCCCTGTICTCTGGGTAAA

SEQ ID NO: 294 (KL2B242 HC ¢DBNA)
CAGGTGCAGCTGCAGGAGTCGOGUCCAGGACTGGTGAAGCCTTCGGAGACCCTGTCCCTCA
CCTGCACTGTCTCTGUTGGCTCCATCAGTAGTTACTATTGGAGCTGGCTCCGGCAGCCOGOC
GOGOTCOGGGACTGGAGTGOATTGOGCGTITATATCTCAGTGGUGTTCACCAACTACAACCCCTC
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CCTCAAGAGTCGAGTCACCTTGTCACTAGACCCOTCCAGGAACCAGTTOTCCCTGAAACTGA
GTTCTGTCGACCGCUGCGGACACGGUCGTATATTATIGCTGUGGGAGATAGTGGGAACTACTGG
GGTTGOTTCGACCCCTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCTTCCACCAAGGS
CCCATCCGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCACUTCCOGAGAGCACAGCCGCCCTOG
GCTGCCTOGOTCAAGGACTACTTCCCCGAACCGOTGACGOTGTCGTGGAACTCAGGCGCCCTG
ACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCUTCAGGACTCTACTCCCTCAGCAG
CGTGGTGACCGTGCCCTCCAGCAGCTTIGGOGCACGAAAACCTACACTTGCAACGTAGATCACA
AGCCCAGCAACACCAAGGTGUGACAAGAGAGTTGAGTCCAAATATGGTCCCCCATGCCCACC
ATGCCCAGCACCTCGAGGCCGCCGGOOUACCATCAGTCTTCCTOGTTCCCCCCAAAACCCAAGG
ACACTCTCATCGATCTCCCGGACCCCTGAGGTCACGTGCOTGGTGOTGGACGTGAGCCAGGAA
GACCCCGAGGTCCAGTTCAACTGGTACGTGGATGGCGTGGAGGTGCATAATGCCAAGACAA
AGCCOGCGGGAGGAGCAGTTCAACAGCACGTACCGTGTGOGTCAGCGTCCTCACCGTCCTGCAC
CAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGGCCTCCCGTCOT
CCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAGCCACAGGTGTACACCCT
GCCCCCATCCCAGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCUTGCCTGGTCAAAGGE
TTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGUAATGGGUAGCCGGAGAACAACTACA
AGACCACGCCTCCCGTGCTGOGACTCCGACGOGCTCCTTCTTCCTCTACAGCAGGCTAACCOTG
GACAAGAGCAGATGGCAGGAGOGGGAATGTCTTCTCATGUTCCOGTGATGCATCAGGCTCTGC
ACAACCACTACACACAGAAGAGUCTCTCCCTGTCTCTGGOTAAA

SEQ ID NO: 295 (KL2B467 HC cDNA)
CAGGTGCAGCTGGTGGAGTCTGGOGCAGGUCGTGGTCCAGUCTGGCAGGTCCCTGAGACTCT
CCTGTGCAGCCTCTGGATTCACCTTCAGTTACTATGGCATGCACTGGUGTCCGLCAGGLTCCA
GGCAAGGGGCTGGAGTGGOGTGGCATITATATCATATGATGGAAGTAATAAATACTATGCAG
ACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTICCAAGAACACGCTGTATCTGCAA
ATGAACAGCCTGAGAGCTCGAGGACACGGUTOGTGTATTACTGTGCCCACCTCCCTTATAGTGE
GAGCTACTGGGCCTTTGACTACTGGGGCCAGGCGAACCCAGGTCACCGTCTCTTCAGCCTCCA
CCAAGGGCCCATCGUTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCG
GCCCTGGGCTGCCTGUGTCAAGGACTACTTCCCCGAACCGGTGACGOGTGTCGTGGAACTCAGE
CGCCCTGACCAGCGGUGTOGCACACCTTCCCGOGCTOGTCCTACAGTCCTCAGGACTCTACTOCCT
CAGCAGCGTGOTGACCGTGCCCTCCAGCAGCTIGGGCACCCAGACCTACATCTGCAACGTGA
ATCACAAGCCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAAAC
TCACACATGCCCACCGTGCCCAGCACCTGAAGCCGCCGUGGGGACCGTCAGTCTTICCTCTTCC
CCCCAAAACCCAAGGACACCCTCATGATCTCCCGOGACCCCTGAGGTCACATGCGTGOTGOTG
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AGCOGTCGAGCCACGAAGACCUTGAGUGTCAAGTTCAACTGGTACGTGGACGGUGTGGAGGTGC
ATAATGCCAAGACAAAGUCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGT
CCTCACCGTCCTGCACCAGGACTGGCTGAATGGUCAAGGAGTACAAGTGCAAGGTCTCCAAL
AAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAAC
CACAGGTGTACACCCTGCCCCCATCCCGOGOAGUGAGATGACCAAGAACCAGGTCAGCCTGAC
CTGCCTGOTCAAAGGCTTICTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGOGCAG
CCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTICTTCCTCTA
CAGCAAGCTCACCGTGGACAAGAGCAGATGGCAGCAGGGGAACGTCTITCTCATGOTCCGTG
ATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAA

SEQ ID NG: 274 (KL2ZB49%4 HC ¢DNA)
CAGGTGCAGCTGOTGCGAGTCTGGGGGAGGUTTGGTACAGCCTOGGGOOGOTCCCTGAGACTCY
CCTGTGCAGCCTCTGOGATTCACCTTTAGTCATTATGCCATGAGCTGGOTCCGCCAGGCTCCAG
GGAAGGGGCTGGAGTGOOTCTCAACTATIGGTGGTAGTGGTGGTAGCACATACTACGCAGA
CTCCGTGAAGGGCCGOGTTCACCATCTCCAGAGACAATTCCAAGAACACGCTGTATCTGCAAA
TGAACAGCCTGAGAGCCGAGGACACGGCCGTATATTACTGTGCGAAACCTCATATTIGTAATG
GTGACTGCTCTTICTCTACGACGGTATGGACGTCTGOGGGCCAAGGGACAATGGTCACCGTCTC
CTCAGCCTCCACCAAGGGCCCATCGOGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTG
GGOGCACAGCGGCCCTGGHGUTGCCTGGTCAAGGACTACTICCCCGAACCGGTGACGOTOTC
GTGGAACTCAGGCGCCCTGACCAGCOGGUGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAG
GACTCTACTCCCTCAGCAGUCGTGGTCGACCGTGUCCTCCAGCAGCTTIGGGCACCCAGACCTAC
ATCTGCAACGTGAATCACAAGUCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAAT
CTTGTGACAAAACTCACACATGCCCACCGTGCUCAGCACCTGAAGCCGCCGGGGGACCETC
AGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCA
CATGCOTGOTGOTCGAGCGTGAGCCACGAAGACCCTGAGGTCAAGTTICAACTGGTACGTGGA
COGUGTGUCAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTA
CCOTOTGUTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGUAAGGAGTACAAGT
GCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGE
GCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAALC
CAGGTCAGCCTGACCTGCCTGOTCAAAGGCTTCTATCCCAGCCGACATCOGCCGTGGAGTGGGA
GAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGUCTCCCGTGCTGGACTCCGACGGC
TCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGATGGCAGCAGGGGAACGTCTT
CTCATGCTCCOGTGATGCATCGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGT
CTCCGOGGTAAA
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SEQ ID NO: 296 (muliB6 L ¢DNA)
GACATTIGTGCTGACACAGAGTCCAGCATCCTTGGCAGTATCTTTIGGGGCAGCGGGLAACAAT
TTCATGCCGTGCATCTGAAAGTGTGGAGTATITIGGAACTTICTCTTATGCACTGUGTATCGCCA
GAAGCCTGGGCAGCCTCCCAAACTCCTTATATATGCCGCTTCCAACGTGGAGTCCGGAGTALC
CAGCACGCTTITTICCGOCTCTGOGUTCCGGCACAGACTTTTCCCTCAATATCCAACCTGTTGAAG
AAGACGATTTTTCCATGTATTITIGCCAACAGACACGCAAGGTTCCATATACATTCGGCGGL
GGCACTAAACTTGAGATCAAACGGGCTCGATGCTGCACCGACTOTGTCCATCTTCCCACCATC
CAGTGAGCAGTTAACATCTGGAGGTGCCTCAGTCOTGTGCTTCTTGAACAACTTCTACCCCA
AAGACATCAATGTCAAGTGGAAGATTIGATGGCAGTGAACGACAAAATGGCGTCCTGAACAG
TIGGACTGATCAGGACAGCAAAGACAGCACCTACAGCATGAGCAGCACCCTCACGTTGACC
AAGGACGAGTATGAACGACATAACAGCTATACCTGTGAGGCCACTCACAAGACATCAACTT
CACCCATTGTCAAGAGUTTCAACAGGAATGAGTGT

SEQ ID NO: 297 (hul1B6 LC ¢DNA)
GACATAGTCTTGACTCAGAGCCCGGATTCCCTIGCTGTGTCTCTGGGAGAACGAGCTACGAT
CAACTGCAAGGCAAGTGAATCCGTAGAATACTTCGGGACATCATTGATGCATTGGTATCAAC
AGAAACCGGGGCAACCGCCCAAATTGCTGATATATGCGGCTAGTAATAGAGAATCAGGAGT
ACCGGATAGGTTTAGTGGTTCAGGATCAGGTACAGATTTCACCCTGACAATAAGTAGCTTGC
AAGCCGAAGACGTAGCAGTGTATTACTGCCAACAAACCCGAAAGGTGCCATATACGTTIGG
ACAGGGTACAAAGTTGGAAATCAAACGTACGGTGGCTGCACCATCTGTCTICATCTTCCCGC
CATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTATC
CCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGA
GAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTG
AGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGA
GCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGT

SEQ ID NO: 450 (KL2B30 LC cBNA)
GACATCCAGATGACCCAGTCTCCTTICCTTCCTOTCTGCATCTGTAGCGAGACAGAGTCACCAT
CACTTIGCCOGGOCCAGTCAGGGCATTAGCAGTTATTITAGCCTGGTATCAGCAAAAACCAGGGA
AAGCCCCTAAGTTCCTGATCTATGCTGCATCCACTTTGCAAAGTGGGGTCCCATCAAGGTTIC
AGCGGCAGTGGATCTGGUACAGAATTCACTCTCACAATCAGCAGCCTGCAGCCTGAAGATTT
TGCAACTTATTACTGTCAACAGCTTAATAGTTACCCTCTCACTTTICGOGCGGAGGGACCAAGG
TGGAAATCAAACGTACGGTGOGCTGCACCATCTIGTUTTCATCTTCCCGCCATCTGATGAGCAG
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TTGAAATCTGGAACTGCCTCTOGTTOTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAA
AGTACAGTGGAAGGTGGATAACGCCCTCCAATCGOGTAACTCCCAGGAGAGTGTCACAGAG
CAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGUTGAGCAAAGCAGACT
ACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCAC
AAAGAGCTTCAACAGGGGAGAGTGT

SEQ ID NO: 451 (KL2B33 LC cBRA)
GACATCGTGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACCAT
CACTTGCCGGGCGAGTCAGGACATTAGCAATTATITAGCCTGGTATCAGCAGAAACCAGGG
AAAGTTCCTAAGTICCTGATCTATGUTGCATCCACTTTGCACTCTGGGOTCCCATCTCGOTIC
AGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGCAGCCTGAAGATGT
TGCAACTTATTACTGTCAAAAGTATAACAGTGCCCCGTACACTTTIGGCCAAGGGACACGALC
TGGAGATTAAACGTACGOGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATOTGATGAGCAG
TTGAAATCTGGAACTGCCTUTGTTGTGTGCCTGUTGAATAACTTCTATCCCAGAGAGGUCAA
AGTACAGTGGAAGGTGOATAACGCCUTCCAATCGGUGTAACTCCCAGGAGAGTGTCACAGAG
CAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGUTGAGCAAAGCAGACT
ACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCOCGTCAC
AAAGAGCTTCAACAGGGGAGAGTGT

SEQ 1D NO: 303 (KL2B242 LC ¢DBNA)
TCCTATGAGCTGACTCAGCCACCCTCAGTGTCCGTOGTCCCCAGGAGAGACAGCCAGCATCALC
CTGUTCTGGAGATCAATTGGOGGGAAAATTATGCTIGCTGGTATCAGCAGAAGUCAGGUCAGT
CCCCTGTGTTGGTCATCTATCAAGATAGTAAGCGGCCCTCAGGGATCCCTGAGCGATTCTCT
GGCTCCAACTCTGGGAACACAGCCACTCTGACCATCAGCGGGACCCAGGCTCTGGATGAGG
CTGACTATTACTGTCAGGCOGTGGGACAACAGTATTOTGOGTATTCGGCGGAGGGACCAAGCTG
ACCGTCCTAGGTCAGCCCAAGGCTGCACCCAGTOTCACTCTGTICCCGUCCTCCTCTGAGGA
GUTTCAAGCCAACAAGGCCACACTGOGTGTOGTCTCATAAGTGACTTICTACCCGGGAGCCGTGA
CAGTGGCCTGGAAGGCCGATAGCAGCCCCGTCAAGGUGGGAGTGGAGACCACCACACCCTC
CAAACAAAGCAACAACAAGTACGCOGOGCCAGCAGCTATCTGAGCCTGACGCCTGAGCAGTGO
AAGTCCCACAGAAGCTACAGUTGCCAGGTCACGCATGAAGGGAGCACCGTGGAGAAGACAG
TGGCCCCTACAGAATGTICA

SEQ 1D NO: 306 (KL2B467 LC cDBNA)
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CAGTCTOGTGCTGACTCAGCCACCCTCGOTOGTCAGTOGOGCCCCCGGGCAGACGGUCAGTATTALC
CTGTGOGGGAGACAACATTIGCGAAGTAAAAGTGTGCACTGGTACCAGCAGAAGCCAGGCCAG
GCCCCTGTGCTGOTCGTCTATGATAATAGCGACCGGUCCTCAGGGATCCCTGAGCGATTICTC
TGGCTCCAACTCTGGGACCACGOGCCACCCTGACCATCAGCAGGUTCGAAGCCGGGGATGAG
GCCCGACTATTACTGTCAGGTOTGGGATAGTAGTAGTGATCATCCTGTGOGTATTICGGCGGAGG
GACCAAGGTCACCOGTCCTAGOTCAGCCCAAGGUTGCACCCAGTGTCACTCTGTTCCCGCCCT
CCTCTGAGGAGCTTCAAGCCAACAAGGCCACACTGUTGTGTCTCATAAGTGACTTICTACCCG
GGAGCCGTCGACAGTGGCCTGOAAGGCCGATAGCAGCCCCGTCAAGGUGGGAGTGGAGACCA
CCACACCCTCCAAACAAAGCAACAACAAGTACGCGGCCAGCAGCTATCTGAGCCTGACGCC
TGAGCAGTGGAAGTCCCACAGAAGCTACAGCTGCCAGGTCACGCATGAAGGGAGCACCOTG
GAGAAGACAGTGGUCCCTACAGAATGTTICA

SEQ ID NO: 282 (KL2B49%4 LC cDNA)
TCTTCTGAGCTGACTCAGCCACCCTCGOTGTCAGTGGCCCCAGGACAGACGGCCAGGATTALC
CTGTGGGGGAAACAACATTGGAAGTAAAAGTGTGCACTGOTACCAGCAGAAGCCAGGCCAG
GCCCCTGTGCTGOGTCGTCTATGATGATAGCGACCGGCCCTCAGGGATCCCTGAGCGATTCTC
TGGCTCCAACTCTGGGAACACGGCCACCCTGACCATCAGCAGGUGTCGAAGCCGGGGATGAG
GCCCACTATTACTOTCAGGTGTGGGATAGTAGTAGTGATCATGTGOGTATTCGGCGGAGGGAC
CAAGCTGACCGTCCTAGGTCAGCCCAAGGUTGCACCCAGTGTCACTCTGTICCCGCCCTCCT
CTGAGGAGCTTCAAGCCAACAAGGCCACACTGGTGTGTCTCATAAGTGACTTCTACCCGGGA
GCCOTGACAGTGGCCTGGAAGGUCCGATAGCAGCCCCGTCAAGGUCGGLAGTGLAGACCACCA
CACCCTCCAAACAAAGCAACAACAAGTACGCGGUCAGCAGCTATCTGAGCCTGACGCCTGA
GCAGTGGAAGTCCCACAGAAGCTACAGUTGCCAGGTCACGCATGAAGGGAGCACCGTGGAG
AAGACAGTGGCCCCTACAGAATGTICA

Table 13, Aming acid sequences of the variable demain of selected anti-hK2 scFvs antitbodies in
VH-boker-VL (HL) or in VL-linker-VH (LH) format,

SEQ
scFv , . . N
Acronym Amine acid sequence of scFv D
name NO:
7 AT ~ 7 ‘T Q. TAN QY N ': 7‘ "y
scFvi HOGS LDC6 HL QVQLOESGPGLVKPSDTLSLTCAVSGNSITSDY AWN g
WIRQFPGKGLEWMGYISYSGSTTYNPSLKSRYTISRD
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TSENQFSLKLSSYVTPVDTAVYYCATGYYYGSGFWG

DSLAVSLGERATINCKASESVEYFGTSEMHWY QQKP
GOPPKLLIY AASNRESGVPDRFSGSGSGTDFTLTIONY
QAEDVSVYFCQUTREKVPYTFGOQGTKLEIK

scFv2

HCGS hullB6 H
L

QVQLQESGPGLVKPSDTLSLTCAVSGNSITSDYAWN

WIRQFPGKGLEWMGYISYSGSTTYNPSLKSRVTISRD
TSKNQFSLKLSSVTPVDTAVYYCATGYYYGSGFWG

QGTLYTVSSGGSEGKSSGSGSESKSTGGSDIVLTQSP

DSLAVSLGERATINCKASESVEYFGTSLMHWYQQKP
GQPPKLLIYAASNRESGVPDRFSGSGSGTDFTLTISSL
QAEDVAVYYCQQTRKVPYTFGOGTKLEIK

ackv3

HCF3 hul1B6 HL

QVQLOESGPGLYKPSDTLSLTCAVSGNSITSDYAWN
WIRQFPGKGLEWIGYISYSGSTTYNPSLKSRVTISRDT
SENQFSLKLSSVTPVDTAVYYCATGYYYGSGFWG(
GTLVTVSSGGSEGKSSGSGSESKSTGOGSDIVLTQSPD
SLAVSLGERATINCKASESVEYFGTSLMHEWYQQKPG
QPPKLLIYAASNRESGVPDRESGSGSGTDFTLTISSVE
AEDVAVYYCQQTREVPYTFGQGTKLEIK

10

sckv4

HCG5 LCB7_HL

QVQLOQESGPGLVKPSDTLSLTCAVSGNSITSDYAWN
WIRQFPGKGLEWMGYISYSGSTTYNPSLKSRVTISRD
TSENQFSLKLSSYVTPVDTAVYYCATGYYYGSGFWG

DSLAVSLGERATINCKASESVEYFGTSEMHWY QQKP
GOPPKLLIY AASNRESGVPDRESGSGSGTDFTLTISSV
QAEDVAVYYCQOTRRKVPYTFGOGTRKLEIK

I

LCD6 HCGS LH

DIVLTQSPDSLAVSLGERATINCKASESVEYFGTSLM
HWYQQKPGQPPKLLIY AASNRESGVPDRFSGSGSGT
DFTLTIOSVOAEDVSVY FCOQTREVPY TFGOGTKLE
KGGSEGKSSGSGSESKSTGGSQVOLQESGPGLVEPS
DTLSLTCAVSGNSITSDY AWNWIRQFPGKGLEWMG

12
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YISYSGSTTYNPSLKSRVTISRDTSKNQRSLKLSSVTP
VDTAVYYCATOGYYYGSGFWGQGTLVTVSS

sckve

hut1B6 HCF3 LH

DIVLTQSPDSLAVSLGERATINCKASESVEYFGTSLM
HWYQOQKPGOPPKLLIY AASNRESGVPDRFSGSGSGT
DETLTISSLOQAEDVAVYYCQQTRKVPY TRGGGTKLE!
KGGSEGKSSGSGSESKSTGGSQVQLOESGPGLVKPS
DTLSLTCAVSGNSITSDY AWNWIRQFPGKGLEWIGYT
SYSGSTTYNPSLKSRVTISRDTSKNQFSLKLSSVTPVD
TAVYYCATGYYYGSGFWGQGTLYTVSS

i3

scFv7

hul1B6 HCGS L
H

DIVLTOSPDSLAVSLGERATINCKASESVEYFGTSLM
HWYQQKPGQPPKLLIY AASNRESGVPDRESGSGSGT
DFTLTISSLOAEDVAVYYCQQTRKVPYTFGQGTKLE!
KGGSEGKSSGSGSESKSTGGSQVOLOESGPGLVKPS
DTLSLTCAVSGNSITSDY AWNWIRQFPGKGLEWMG
YISYSGSTTYNPSLKSRVTISRDTSKNQFSLKLSSVTP
VDTAVYYCATGYYYGSGFWGOGTLVIVSS

14

ackvE

LCB7 HCF3 LH

DIVLTQSPDSLAVSLGERATINCKASESVEYFGTSIM

HWYQOKPGQPPKLLIYAASNRESGVPDRESGSGSGT

DFTLTISSVOQAEDVAVYYCQQTREVPYTRFGQGTELE
IKGGSEGKSSGSGSESKSTGGSQVQLOQESGPGLVEPS

DTLSLTCAVSOGNSITSDY AWNWIRQFPGKGLEWIGY
SYSGSTTYNPSLKSRVTISRDTSKNQFSLEKLSSVTPVD
TAVYYCATGYYYGSGFWGQGTLVTVSS

sckvo

LCB7 HCGS LH

DIVLTQSPDSLAVSLGERATINCKASESVEYFGTSLM
HWYQQKPGOPPKLLIY AASNRESGYPDRFSGSGSGT
DFTUTISSVOAEDVAVYYCQQTRKVPYTFGQGTKLE
IKGGSEGKSSGSGRESKSTGGSQVOQLOESGPGLVKPS
DTLSLTCAVSGNSITSDY AWNWIRQFPGKGLEWMG
YISYSGSTTYNPSLKSRVTISRDTSKNOQFSLKLSSYTP
VDTAVYYCATGYYYGSGEFWGOGTLYTVSS

6
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seFvid

LCD6 HCF3 LH

DIVLTOSPDSLAVSLGERATINCKASESVEYFGTSLM
HWYQOQKPGQPPKLLIY AASNRESGYPDRFSGSGSGT
DFTLTIQSVOAEDVSVYFCQQTRKVPYTFGQGTKLEL
KGGSEGKSSGSGSESKSTGGSQVOQLOESGPGLVKPS
DTLSLTCAVSGNSITSDY AWNWIRQFPGKGLEWIGYT
SYSGSTTYNPSLKSRVTISRDTSKNQFSLKLSSVTPVD
TAVYYCATGYYYGSGFWGQGTLVTVSS

17

scFvli

hul1B6 LCB7 HL

QVOQLOESGPGLVKPSDTLSLTCAVSGNSITSDY AWN

WIRQPPGKGLEWIGYISYSGSTTYNPSLKSRVTMSRD
TSKNQFSLKLSSVTAVDTAVYYCATGYYYGSGEWG
QGTLVTVYSSGGSEGKSSGSGSESKSTGGSDIVLTQSP

DSLAVSLGERATINCKASESVEYFGTSLMHWYQOQKP
GOPPKLLIYAASNRESGVPDRESGSGSGTDFTLTISSV
QAEDVAVYYCOQQTRKVPYTFGOGTKLEIK

18

hul1B6 LCD6 HL

QVQLOESGPGLVYKPSDTLSLTCAVSGNSITSDYAWN
WIRQPPGKGLEWIGYISYSGSTTYNPSLKSRVTMSRD
TSKNQFSLKLSSVTAVDTAVYYCATGYYYGSGEFWG
QGTLVTVSSGGSEGKSSGSGSESKSTGGSDIVLTOSP
DSLAVSLGERATINCKASESVEYFGTSEMHWY QOKP
GOPPELLIYAASNRESGVPDRFSGSGSGTDFTLTIQSY
QAEDVEVYFCOQQTRKVPYTFGOQGTKLEIK

9

scFvi3

hul1B6 HL

QVOLOESGPGLVKPSDTLSLTCAVSGNSITSDY AWN

WIRGPPGKGLEWIGYISYSGSTTYNPSLKSRVTMSRD
TSKNQFSLKLSSVTAVDTAVYYCATGYYYGSGFWG
QGTLVTVSSGGSEGKSSGSGSESKSTGGSDIVLTQSP

DSLAVSLGERATINCKASESVEY FGTSLMHWYQOKP
GQPPKLLIY AASNRESGVPDRFSGSGSGTDFTLTISSL
QAEDVAVYYCQOTREVPYTFGOGTKLEIK

scFvid

LCD6 hul1B6 LH

DIVLTQSPDSLAVSLGERATINCKASESVEYFGTSLM
HWYQOKPGOPPRKLLIYAASNRESGVPDRFSGSGSGT
DFTUTIOSVQAEDVSVYFCQOTREVPYTFGQGTKLE!
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KGGSEGKSSGSGSESKSTGGSOVQLOESGPGLVKPS
DTLASLTCAVSGNSITSDY AWNWIRQPPGKGLEWIGY]
SYSGSTTYNPSLKSRVTMSRDTSENQFSLKLSSVTAY
DTAVYYCATGYYYGSGFWGOQGTLYTVSS

scFvis

hul1B6 LH

DIVLTOSPDSLAVSLGERATINCKASESVEYFGTSLM
HWYQQKPGQPPKLLIY AASNRESGVPDRESGSGSGT
DFTLTISSLOAEDVAVYYCQQTRKVPYTFGQGTKLE!
KGGSEGKSSGSGSESKSTGGSQVOLOESGPGLVKPS
DTLSLTCAVSGNSITSDY AWNWIRQPPGKGLEWIGYT
SYSGSTTYNPSLKSRVTMSRDTSKNQFSLKLSSVTAV
DTAVYYCATGYYYGSGFWGOGTLVTVSS

scFvi6

LCB7 hul1B6 _LH

DIVLTQSPDSLAVSLGERATINCKASESVEYFGTSLM

HWYQOKPGOPPRKLLIYAASNRESGVPDRFSGSGSGT

DFTUTISSVQAEDVAVYYCOQOTREVPYTFGOQGTKLE

IKGGSEGKSSGRGSESKSTGGSQVOLQESGPGLVEPS

DTLSLTCAVSGNSITSDY AWNWIRQPPGRGLEWIGY
SYSGSTTYNPSLKSRVTMSRDTSKNQFSLKLSSVTAY
DTAVYYCATGYYYGSGFWGQGTLVTVSS

sckFv17

KLZB413 HL

EVOLVESGGGLVQPGGSLRLSCAASGFTFSSYWMT
WVROAPGKGLEWVANIKQDGSERYYVDSVKGRETI
SRDNAKNSLYLOMNSLRAEDTAVYYCARDQNYDIL
TGHYGMDVWGQGTTYVTVSSGGSEGKSSGSGSESKS
TGOGSEIVLTQSPSFLSASVGDRVTITCRASQGISSYLS
WYQOQKPGKAPKLLIYATSTLOSGVPSRESGAGSGTER
TLTISSLQPEDFATYYCQQLNSYPRTFGQUGTKVEIK

133

ackvig

KL2B413 LH

EWVLTQSPSFLSASVGDRVTITCRASQGISSYLSWYQQ
KPGKAPKLLIYATSTLOSGVPSRFSGSGSGTERTLTIS
SLOPEDFATYYCQQLNSYPRTFGQGTKVEIKGGSEG
KSSGSGSESKSTGGSEVOLVESGGGLYVQPGGSLRLSC
AASGEFTFSSYWMTWVROQAPGKGLEWVANIKQDGSE

134
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RYYVDSVEGRFTISRDNAKNSLY LOMNSLRAEDTA
VYYCARDONYDILTGHYGMDVWGQGTTVTVSS

scFvio

KLZB359 HL

QVOQLOESGPGLVKPSQTLSLTCTVSGNSITSDY AWN
WIRQFPGKRLEWIGYISYSGSTTYNPSLKSRVTISRDT
SKNQFSLKLSSVTAADTAVYYCATGYYYGSGFWGQ
GTLVTVSSGGSEGK SSGSGSESKSTGGSEIVLTQSPAT
LSLSPGERATLSCRASESVEYFGTSLMHWY QQKPGQ
PPRLLIYAASNVESGIPARFSGSGSGTDFTLTISSVEPE
DFAVYFCQQTRKVPYTFGGGTKVEIK

135

scFv20

KL2B359 LH

EIVLTQSPATLSLSPGERATLSCRASESVEYFGTSLMH
WYQQKPGOPPRLLIYAASNVESGIPARFSGSGSGTDF
TLTISSVEPEDFAVYFCQOTRKVPYTFGGGTKVEIKG

GSEGKSSGSGSESKSTGGSQVOLOESGPGLYKPSQTL
SLTCTVSGNSITSDY AWNWIRQFPGKRLEWIGYISYS

GSTTYNPSLKSRVTISRDTSKNOFSLELSSVTAADTA

VYYCATGYYYGSGFWGOQGTLVTVSS

136

seFv2i

KL2B357 HL

QVQLOESGPGLYKPSGTLSLTCTVSGNSITSDYAWN
WIRQFPGKGLEWIGYISYSGSTTYNPSLKSRVTISRDT
SENQFSLKLSSVTAADTAVYYCATGYYYGSGFWGQ
GTLVTVSSGGSEGKSSGSGSESKSTGGSDIVLTQSPD
SEAVSLGERATINCRASESVEYFGTSLMHWYQQKPG
OPPKLLIYAASNVESGVYPDRFSGSGSGTDFTLTISSLO
AEDVAVYFCQQTREVPYTFGGGTKVEIK

318

sokvi?

KLzZB357 1H

DIVLTQSPDSLAVSLGERATINCRASESVEYFGTSLM
HWYQOKPGQPPKLLIY AASNVESGVPDRFSGSGSGT
DETLTISSLQAEDVAVYFCQQTRKVPY TFGGGTKVED
KGGSEGKSSGSGSESKSTGGSQVOLQESGPGLVKPS
OTLSLTCTVSGNSITSDY AWNWIRQFPGKGLEWIGY]
SYSGSTTYNPSLKSRVTISRDTSKNQFSLKLSSVTAA
DTAVYYCATGYYYGSGFWGQGTLVTVSS

319
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selFv23

KL2B358 HL

QVOLOESGPGLVKPSQTLSLTCTVSGNSITSDYAWN
WIRQPPGKGLEWIGYISYSGSTTYNPSLKSRVTISRDT
SKNQFSLKLASVTAADTAVYYCATGYYYGSGFWGQ
GTLVTVSSGGSEGKSSGAGSESKSTGGSEIVLTQSPAT
LSLSPGERATLSCRASESVEYFGTSLMHWY QQKPGQ
PPRLLIYAASNVESGIPARFSGSGSGTDFTLUTISSVERE
DFAVYFCQOQTREVPYTFGGGTKVEIK

seFv2d

KL2B358 LH

EIVLTQSPATLSLSPGERATLSCRASESVEYFGTSLMH
WY QOKPGQPPRLLIY AASNVESGIPARFSGSGSGTDE
TLTISSVEPEDFAVYFCOQTRKVPYTFGGGTKVEIKG

GSEGKSSGSGSESKSTGGSQVQLQESGPGLYKPSGTL
SLTCTVSGNSITSDY AWNWIRQPPGKGLEWIGYTISYS
GSTTYNPSLKSRVTISRDTSKNOFSLKLSSVTAADTA

VYYCATGYYYGSGFWGQGTLVTVSS

KL2B360 HL

QVQLOESGPGLVKPSQTLSLTCTVSGNSITSDY AWN
WIRQFPGKGLEWIGYISY SGSTTYNPSLKSRVTISRDT
SKNQFSLKLSSVTAADTAVYYCATGYYYGSGEWGQ
GTLYTVSSGGSEGKSSGSGSESKSTGGSEIVETOSPAT
LSESPGERATLSCRASESVEYFGTSLMHWY QOKPG(
PPRLLIYAASNVESGIPARFSGSGSGTDFTLTISSVEPE
DFAVYFCQQTRKVPYTFGGGTKVEIK

soeFv2§

KL2B360 LH

EIVLTQSPATLSLSPGERATLSCRASESVEYFGTSLMH
WYQOQKPGOPPRLLIYAASNVESGIPARFSGSGSGTDF
TLTISSVEPEDFAVYFCQOQTRKVPYTFGGGTEKVEIKG

GSEGKSSGSGAESKSTGGSQVQLOESGPGLVKPSGTL
SLTCTVSGNSITSDYAWNWIRQFPGKGLEWIGYISYS

GSTTYNPSLKSRVTISEDTSKNQFSLEKLSSVTAADTA

VYYCATGYYYGSGFWGQGTLVTVSS

(ad
]
3

B
B

KL2B467 HL

QVOQLVESGGGVVOQPGRSLRLSCAASGFTFSYYGMH
WVYRGQAPGKGLEWVAFISYDGSNKYYADSVKGRETE
SEONSKNTLYLOMNSLRAEDTAVYYCAHLPYSGSY

324
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WAFDYWGQGTQVTYSSGGSEGK SSGSGSESKSTGG
SQSVLTQPPSVSVAPGOQTASITCGGDNIGSKSVHWY
QOQKPGQAPVLVVYDNSDRPSGIPERFSGSNSGTTATL
TISRVEAGDEADYYCQVWDSSSDHPVVEGGGTKVT
v

N S
t*.ﬁ}’ VIS

KL2B467 IH

QSVLTOQPPSVSVAPGQTASITCGGDNIGSKSVHWYQ
QKPGQAPVLVVYDNSDRPSGIPERFSGSNSGTTATLY
ISRVEAGDEADYYCOVWDSSSDHPVVFGGGTRKVTY
GGSEGKSSGSGSESKSTGGSQVOLVESGGGVVOPGR
SLRLSCAASGFTFSYYOGMHWVRQAPGKGLEWVAFI
SYDGSNKYYADSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAHLPYSGSYWAFDYWGQOTQVTVSS

scFv39

KL2B494 HL

QVQLVESGGGLYQPGGSLRLSCAASGEFTFSHY AMS
WVROQAPGKGLEWYSTIGGSGGSTYYADSVKGRETIS
RDNSENTLYLOQMNSLRAEDTAVYYCAKPHIVMVTA
LLYDPGMDVWGOGTMVTVSS
GGSEGKSSGSGSESKSTGGSSSELTOPPSVSVAPGQT
ARITCGONNIGSKSYVHWY QOKPGQAPVLVVYDDSD
RPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQV
WDSSSDHVVFGGGTRLTVL

308

scFvd

KL2B494 LH

SSELTOQPPSVSVAPGQTARITCGGNNIGSKSVHWYQ
OKPGQAPVLYVYDDSDRPSGIPERFSGSNSGNTATLT
ISRVEAGDEADYYCQVWDSSSDHVVFGGGTELTVL
GGSEGKSSGSGSESKSTGGSQVOLVESGGGLYGRGG
SLRLSCAASGFTFSHY AMSWVRQAPGKGLEWVSTIG
GSGGSTYYADSVKGRFTISRDNSKNTLYLQMNSLRA
EDTAVYYCAKPHIVMVTALLYDGMDVWGQGTMVT
VSs

sckFv4l

KLZ830 HL

QVQLOESGPGLYKPSETLSLTCTVSGGSISSYYWSWI
ROPPGKGLEWIGYIYYSGSTNYNPSLKSRVTISVDTS
KNQFSLELSSVTAADTAVYYCAGTTIFGVVTPNEYY

404
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GMDVWGOGTTVTVSSGGSEGKSSGSGSESKSTGES
DIQMTQSPSFLSASVGDRVTITCRASQGISSYLAWY
QKPGEAPKFLIYAASTLQSGVPSRFSGSGSGTEFTLTE
SSLOPEDFATYYCQOLNSYPLTFGGGTKVEIK

scFvd?2

KL2B30 LH

DIQMTQSPSFLSASVGDRVTITCRASQGISSYLAWYQ
QKPGKAPKFLIYAASTLQSGVPSRFSGSGSGTEFTLTY
SSLOPEDFATYYCQQLNSYPLTFGGGTKVEIKGGSEG
KSSGSGSESKSTGGSQVQLOESGPGLYKPSETLSLTC

TVSGGSISSY Y WSWIRGPPGKGLEWIGYTYYSGSTNY
NPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCA
GTTIFGVVTPNFYYGMDVWGQGTTVTVSS

405

scFvd3

KL2B53 HL

EVQLVESGGGVVQPGRSLRLSCVASGFTFSSYDIHW

VROAPGKGLEWVAHSYDGSKKDYTDSVKGRFTISR

DNSKNTLYLOMDSLRVEDSAVYSCARESGWSHYYY
YOMDVWGOOQOGTMVYTVSSGGSEGKSSGSGSESKSTGO
SDIVMTOQSPSSLSASVGDRVTITCRASQDISNYLAWY
QOKPGKVPKFLIY AASTLHSGVPSRFSGSGSGTBFTL
TISSLOPEDVATYYCOKYNSAPYTFGOGTRLEIK

406

scFvd4

KLZB53 1LH

DIVMTQSPSSLSASVGDRVTITCRASODISNYLAWY (3
QKPGKVPKFLIYAASTLHSGVPSRESGSGSGTDFTLTI
SSLOPEDVATYYCQKYNSAPYTFGQGTRLEIKGGSE
GKSSGSGSESKSTOGSEVQLVESGGGVVQPGRSLRL
SCVASGFTFSSYDIHWVROQAPGKGLEWVAHSYDGS
KKDYTDSVKGRFTISRDNSKNTLYLOMDSLRVEDSA
VYSCARESGWSEHYYYYOGMBYWGQGTMVTVSS

407

scFv4s

KLZ8242 HL

QVOQLOESGPGLVKPSETLSLTCTVSGGSISSYYWSWL
ROPAGSGLEWIGRLYVSGFINYNPSLKSRVTLSLDPS
RNOLSLEKLSSVTAADTAVYYCAGDSGNYWGWEDP
WGOQGTLVTVSSGGSEGKSSGSGSESKSTGGSSYELT
QPPSVSVSPGETASITCSGDQLGENYACWY QQKPGO

408
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SPVLVIYQDSKRPSGIPERFSGENSGNTATLTISGTQA
LDEADYYCQAWDNSIVVFGGGTKLTVE

SYELTQPPSVSVSPGETASMTCSGDQLGENYACWY G
QKPGQSPVLVIYQDSKRPSGIPERFSGSNSGNTATLTE
SGTQALDEADYYCQAWDNSIVVEGGGTKLTVLGGS
sckv4o KLZ2B242_1LH EGKSSGSGSESKSTGGSQVOLQESGPGLVKPSETLSL | 409
TCTVSGGSISSYYWSWLROGPAGSGLEWIGRLYVSGF
TNYNPSLKSRVTLSLDPSRNQLSLKLSSVTAADTAY
YYCAGDSGNYWGWEFDPWGQGTLVTVSS

Example 3. Biophysical characterization of anti-hK?2 antibodies

Affinity and thermal stahility of anti-hK?2 antibodies.

Affinity of selected hK2 antibodics for soluble hK2 was measured by surface plasmon resonance
{5PR}. 5PR 15 a label-free technigue to study the strength of an interaction between two binding pariners
by measuring the change in mass upon complex formation and dissociation. Antibodies were captured on
a sensor chip coated with an anti-Fo antibody followed by injection of soluble hK2 at varous
concentrations and specified association and dissociation times. Post dissociation, the surface was
regencrated with an appropnate solution to prepare for the next mteraction. Kinetic information {on-rate
and off-rate constants} were extracted by fitting sensorgrams to the 1.1 Langmuir model. Binding affinity
{Ku} are reported as the ratio of rate constants (Kea'kon). Ko values of selected hK2 antibodies are listed in

Table 14.

Thermal stability was determined by Differential Scanning Fluonimetry (NanoDSF) using an
automated Prometheus instrument. NanoDSF was used to measure Ty of molecules at a concentration of
0.5 mg/mL in Phosphate Buffered Saline, pH 7.4, Measuroments were made by loading samples into 24
well capillary from a 384 well sample plate. Duplicate runs were performed for cach sample. The thermal
scans span from 20°C to 95°C at a rate of 1.0°C/minute. Intrinsic tryptophan and tyrosine thiorescence
were monitored at the emission wavelengths of 330 nm and 350 nm, and the F350/F330 nm ratio were

plotted against temperature to gencrate unfolding curves. Measured Tim values are listed in Table 14
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Table 14. Kp and Tm of selected molecules

Molecule Kp (nM) Tm (°C)
KL2B413 (scFv-LH-Fo) 343 67
KL2B359 (scFv~LH-Fc) 07-1 67
KL2B30 (Fab) 0.460 >70
KL2ZB242 (Fab} 0.040 >70
KL2B33 (Fab) 0.080 >70
KL2B467 (Fab) 0.078 >70
KL2B494 (Fab} 0.053 >70

KL2B413 scFv generated from the Ablexis immunization campaign bad a thermal stability
{Tm) of 67°C as measured by Nano DSF and a binding affinity (Kp) fo human hK2 of about 34 nM.
Clone KL2B359 obtained for the re-humanization carapaign and which had maintained a binding affinity
similar to murine 11B6 was converted to scFv-Fe and CAR-T for additional profiling. KL2B359 scFv
shows a Tm of 67°C and a binding affinity {(Kp) to hK2 of ~0.7 — 1oM. KL2B30, KL2B242, K1.ZB33

KL2B467 and KL2B494 Fab showed binding affinities below 0.5 nM and Tm valucs above 70°C.

Epitope mapping

The epitope and paratope of selected anti-hK?2 antibodies and anti-hK2/CD3 bispecific antibodies
were determuned by hydrogen-deuternum exchange mass spectrometry (HDX-MS), Human KLK2

antizgen was used for epitope and paratope mapping experiment.

Brcfly, purified KLKZ antigen was incubated with and without anti-hK?2 antibodies or anti-
hK2/CD3 bispecific antibodies in deuterium oxide abeling bufter. The hydrogen-deuterium exchange
(HDX) mixture was quenched at different time point by the addition of 8 M urea, 1M TCEP, pH 3.0, The
guenched sample was passed over an immobilized pepsi/FPXIE columa at 600 pl/min equilibrated with

buffer A (1% acetonitrile, 0.1% FA in H20) at room temperature. Peptic fragments were loaded onto a
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reverse phase trap column at 600 uL/min with buffer A and desalted for 1 min (600 yL buffer A). The
desalted fragments were separated by a C1¥8 columm with a lingar gradient of 8% to 353% buffer B {95%
acetonitrile, 3% H20, 0.0025% TFA) at 100 pl/oin over 20 min and analvzed by mass spectrometry.
Mass spectrometric analvses were carried out using an LTQ™ Orbitrap Fusion Lumos mass spectrometer
{Thermo Fisher Scientifie} with the capillary temperature at 275 °C, resolution 150,000, and mass range
{m/z) 300 — 1,800, BioPharma Finder 3.0 {Thermo Fisher Scientific) was used for the peptide
identitication of non-deuterated samples prior to the HDX experiments. HDExamner version 2.5 (Sierra
Analvtics, Modesto, CA} was used to extract centroid values from the M5 raw data files for the HDX

experments.

Incubation of hK2 antibodies, hul1B6, KL2B494, KL.2B467, KL2B30, KL2B413 and KL2BS53
with soluble hK2 protein resulted in different patterns of hydrogen exchange and overall protection. The
protected segments were mapped onto the sequence of hK2 antigen to visualize the binding epitopes (FIG
3). KL2B494, KL1.2B467 and KL2B30 bound to common sequences of (1) residues 174-178 (SEQ 1D
NG: 111, KVTEF) {e.g., KL2B494, KL2B467 and KL2B30 bound at least three of the residues of SEQ
D NO: 111, namely, the KVT residues at 174-176) and (1) residues 230-234 (SEQ 1D NO: 112,
HYRKW) {(¢.g., KL2B494, KL2B467 and KL.2B30 bound at least three of the residues of SEQ 1D NG:
112, namely, the HYR residaes at 230-232%. KL2ZB413 also bound all residues of SEGQ 1D NO: 111 and
the KW residues of SEQ 1D NO: 112, as shown in FiG. 3. An embodiment of the present invention
provides an isolated protein comprising an antigen binding domain that binds hKZ2, wherein said antigen
bimding domain binds to hK2 within epitopes having sequences of SEQ [P NG: 111 and SEQ ID NG:
112; for cxample, said antigen binding domain binds to all residues, or at least four residues, or at least
three residues of SEQ 1D NG: 111 and binds to all residucs, or at least four residues, or at least three

residues of SEQ 1D NG: 112,

K1.2B353 showed a different pattern of protection and bound to a sequence consisting of residues
27-32 (Seq ID NO: 113, SHGWAH), 60-75 (SEQ ID NO: 114, RHNLFEPEDTGQRVP) and 138-147
(SEQ ID NQG: 115, GWGSIEPEE).

According to an embodiment, an 1solated anti-hK2/anti-CD3 protemn {e.g., hul 1B6, KL2B494,
KL2B467, KL2B30, KL2B413, or KL2BS3) comprises an hk2-specific antigen binding domain that
specifically binds to a discontinuous epitope (i.¢.. epitopes whose residues are distantly placed in the
sequence) of hKZ comprising one or more amino acid sequences selected from the group consisting of

SEQIDNO: 111, 12, 113, 114, and 115,
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The paratope of anti-hK?2 antibodies hut1B6, KL2B494, K1.2B467, KL2B413 and anti-hK2/CD3
bispecific antibodies KLCB113 and KLCB80 were identified based on significant differcnces in
deuterium uptake from the HDExaminer residue plots. KL2BB494 comprises three paratope regions two
of which are located 1 the KL2B494 heavy chain vanable domain (GFTFSH (SEQ 1D NO: 453} and
TAVYYCAKPHIVMVTAL (SEQ ID NO: 456)}) and a single paratope region located within the light
chain variable domain {YRBDSDRPSGIPER (SEQ ID NO: 457)). KL.2B467 comprises three paratope
regions, two of which arc located in the KL2ZB467 heavy chan variable domain (FTFSY (SEQ 1D NO:
458) and GSYWAFDY (SEQ ID NO: 439)) and a single paratope region within the light chain variable
domain (BNSD (SEQ 1D NO: 460)). Hul1B6 comprises a single epitope region located in the heavy
chain (GNSITSDYA (SEQ ID NG: 461)). KL.2B413 comprises two paratope regions located in the heavy
chain variable domain (GFTF (SEQ ID NO: 462) and ARDOQNYDIL (SEQ 1D NO: 463)). KL2B30 of
bispecific KLCBS0 comprise a paratope region locate m the heavy chain {comprising anino acid residues
TIF and VTPNF (SEQ ID NQO: 464})} and a paratope region located in the hight chain (YAASTLQSG
(SEQ ID NG: 465)). KL2B33 of bispecific KLCB113 comprise a singic paratope region locate in the
heavy chain {comprising amino acid residues ESGWSHY (SEQ ID NG 466)). FIGK. 38A-38F show the
binding paratope of these anti-hK2 antibodies and anti-hiK.2/CD3 bispecific antibodies (underlined

sequences indicate CDR regions and mighlighted sequences mdicate paratope regions).

Example 4; Generation of anti-CD3 antibodies

Immunization

The generation of anti-CD3 antibody CD3B376 has been deseribed in US20200048349,

Anti-Ch3 antibodies were gencrated using Ablexis transgenic mouse platform. Ablexis mice
were immunized with TRCWS (SEQ 1B NO: 338), mcluding 13 Kappa mice and 12 Lambda mice.
TRCWS 1s comprised of the extracellular region of CD38 fused by a 26 amino acid linker to the
extracellular region of CD3¢ as reported in Kim ¢t al, JMB (20003 302(4): 99-916. This polypeptide had
at ts C-terminus a human IgG1l Fe domain with a C~erminal Avi-tag used for site-spectfic biotimvlation

{Fairhead & Howarth, Methods Mol Biol (20153}, 1266: 171-184).
TROWS (SEQ 1D NO: 338):

FKIPIEELEDRVFYNCNTSITWVEGTYVGTLLSDITRLDLGKRILDPRGIYRCNGTBIYKDKE
STVOVHYRMGSADDAKKDAAKKDDAKKDDAKKDGSDGNEEMGGITQTPYKVSISGTTVILTCP
QYPGSEILWQHNDEKNIGGDEDDRKNIGSDEDHLSLKEFSELEQSGYYVCYPRGAKPEDANFYLYL
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RARVSPPSPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVRVSHEDPEVKFNWYVDGVEVHN
AKTKPREEGYNSTYRVYSYVLTVLHODWLNGKEYRKCKVSNKALPAPIEKTISKAKGOPREPQVY'T
LPPSRDELUTRNQVSLTCLVEGFYPSDIAVEWESNGQPENNY KTTPPVLDSDGSFFLY SKLTYDKS
RWQOQONVFRCSVMHEALHNHY TQKSLSLSPGRGGOLNDIFEAQKIEWHE

Mice were immunized twice weekly tor the duration of 7 weeks. Oun day 42, mice were boosted
for hybrnidoma fusion by adnunistration of 30 pug TRCWS and 50 pug CD40 mAb spread over 8 sites,
including 6 subcoutaneous and 2 intradermal injections. For a final boost, mice received 20 uL injections
of Jurkat cells, a T cel line which endogencusly expresses the T cell receptor complex, inchuding CD3e

{Schneider et al {1977) Int. J. Cancer, 19 (8); 621-6), at 4 74x107 cells/mL.

Lymph nodes and spleens were extracted from mice and fusions performed by cohorts. Lymph
node cells were counted and combined in a 111 ratio with FO mycloma cells (ATCC {CRL-1646)) and
incubated for 10 d at 37 °C prior to antibody screening. Supematants from hybridoma fusion cells were
then assaved by ELISA for binding to TRCWS using TRCWS cither non-specifically immobilized on the
plate (ELISA, Themmo cat. # 34022) or by streptavidin conjugation to biotinylated-TRCWS (SPARCL
ELISA, Lumigen), according to manufacturers’ instructions. ELISA assays were performed by coating
plates with 0.5 ug/mbL TRCWS and 0.5 ug/ml HVEM-Fc (R&D cat. # 365-HV) overnight (@ 4 °C. Plates
were blocked by addition of 0.4 % (w/v) bovime serum albunin (BSA) in phosphate-buffered saline
(PBS) overnight @ 4 °C. Plates were washed with 1 X PBS supplemented with 0.02 % (v/v} Tween 20.
To each well, 50 ul of hybridoma supernatant was applied and incubated for 1 hr at room temperature.
Bound antibody was detected by addition of goat anti-mouse IgG Fe conjugated to horseradish peroxidase
{Jackson cat. # 115-036-071) diluted 1:10,000 1 blocking butfer followed by incubation for 30 min at
room temperatare. 3,37 | 3, 5" -tetramethylbenzidine (TMB) substrate buffer (Thermo cat. # 34022
was added at 25 ul. / well and meubated for 10 min n the dark. Reactions were stopped by addition of 25
ul, /well of 4 M H2504. Luminescence was read at 450 nm using BioTek® Epoch2 Microplate Reader.

Hits werg selected having signal af least 3-fold higher than background.

The two assay formats resulted in 426 hits {264 hits from ELISA 194 from SPARCL ELISA, 70
hits were identified in both assays). Of these 426 initial hits, 49 ELISA and 32 SPARCL ELISA bits
were confirmed. The hynboma fusions corresponding to the positive binders were refed and tested for
their abilitics to bind Jurkat cells, using flow cytometry. The results suggested that three antibodies,
inciuding clone 003 F12, clone 036 E10 and clone 063 D03, showed significant binding to Jurkat cells,
endogenously expressing CD3, based on mean fluorescence index (MFL, sec Table 43, While clones

003 _F12 and 036_E10 (from human kappa mice) were confinmed positive for human kappa light chain by
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ELISA, clone 065 D03 (from human lambda mouse) was negative for haman lambda. The variable

genes of these three clones were then sequenced.

Table 15, Mean fluorescence index (MF1) for binding of selected clones to Jurkat cells

Clone iD MK (arbitrary
aniis}
003 Fi2 176147
036 E10 43133
065 DO3 136269
No Ab 2075.61
10 oM UCHTI §9214.29

Next, these three clones were screened for their abilities to bind primary human and cvno T cells,
Briefly, primary haman and cvno pan T cells were resuspended at 1 X 10° cells/mL in flow staining
buffer and cells were plated at 50,000 cells/well. To each well, 30 ub of hybridoma supernatant were
added and the mixture was incubated on ice for 30 min. After incubation, 200 ul. of staining buffer was
added and cells were pelleted by centritugation at 300 X G for S min. Anti-mouse IgG conjugated to
Alexa-647 was added at 2 pg/mL in staining buffer in 50 puL total volume and incubated for 30 min on
ice. 150 ul of staining buffer was added and cells were pelieted by centrifugation at 300 X G for 5 min.
{elis were resuspended in 30 pl. of running buffer containing 1:1,000-diluated Sytox green dead cell
stain and run on 1Que Screencr. Cells were gated on FCS vs SCS 1o eliminate debris. Singlets were gated
on SCS-A ve SCS-H, and from singlet population, live cells were chosen using BE1 channel for low-
negative with Sytox green. D3 bindiog was assessed by companng test articles to negative control by
RL1 {Alexa-647) goomeans. In this assay, clone 065 1303 showed the highest cell binding signal (F1G,
4A and FIG.4B).

The vanable region of the Clone 065 D3 was then cloned mmto an Ig(G1 backbone, resulting in
the antibody termed CB3B815 {sequences are shown in Table 16). CD3B815 was screened again for

binding to Jurkat cells and showed positive binding to Jurkat cells.

Table 16, CD3B815 amino acid sequences.

Protein SEQ
ID NO:

Amino acid sequences
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CD3B815 EVOQLVESGGGLVKPGGSLRLSCAASGFTFSRYNMNWVRQAPGKGL
Heavy Chain EWVSSISTSSNYTYY ADSVEGRFTFSRDNAKNSLDLOMSGLRAEDT

AIYYCIRGWGPEDY WGQGTLVTVSSASTKGPSVEPLAPSSKSTSGE
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLES
VVTVPSSSLGTOTYICNVNHKPSNTKVDKEKVEPKSCDKTHTCPPCP
APELLGGPSVFLFPPKPRKDTLMISRTPEVTCVVVDVSHEDPEVEFN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHOQDWLNGKEY
KCKVSNKALPAPIEKTISKAKGOPREPOVYTLPPSREEMTKNQVSLT
CLVKGFYPSDIAVEWESNGOPENNYKTTPPVEDSDGSFFLY SKLTV
DKSRWOQOGNVESCSVMHEALHNHYTOKSLSLSPGK

CD3B815 DILLTOSPGILSVSPGERVESFSCRARGSIGTAIHWYQQRTNGSPRLLT
Light Chain KYASESISGIPSRESGSGSGTDFTLTINSVESEDIADY Y COQSNSWPY
263 TFGGGTKLEIKRTVAAPSVFIFPPSDEQUKSGTASVVCLLNNFYPRE
AKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTETLSK ADYEK
HKVYACEVTHOQGLSSPVTKSFNRGEC

Humanization and scFv formatting of UD3 binding domaias

The light chain (LC) of the v-region of CD3B815 was humanized in scFv format. Briefly, the LC
from CD3BR1S was grafted onto the human IGKV1-39*%01-IGKJ2*01 germline and two positions (Y49K
and L78V} were identified for human to mouse back mutations. This resulted m variants, having either
Y49K, L78VY, or both Y49K and L78V. The LT from CD3B815 also contained an NS motif which
presents a risk for deamidation at positions 92-93. Therefore, several variants generated also contained

N92G. These vananis and associated mutations are described i Table 17.

Table 17. Mutations in humanized scFv variants, defined according to Kabat numbering system.

sckv Description YL mutations
identification
CD3W234 CD3B8IS-HL-setV, Contamns mouse VL nonge
CD3W238 CDR of CD3B8I5 grafted into IGKV1D-39%01 none

CD3wW241 CDR of CD3B815 grafted into IGKVID-39%01 L78v
CD3W242 CDR of UD3B815 grafted into FGKV1D-39%01 Y49K
CD3W243 CDR of CD3B81S grafted into IGKV1D-39%01 Y49K, L78V
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CD3W244 CDR of CD3B8I5 grafted into IGKV1D-39%01 L78Y, N9z G
CD3W245 CDR of CD3B815 grafted into IGKV1D-39%01 Y49K, N92G
CD3W246 CDR of CD3B815 grafted into IGKV1D-39%01 Y49K, L78V, N92G
CD3wW247 CDR of CD3B81S grafted into IGKV1D-39%01 NO2G
CD3wW248 CD3BE8I5-HL-scFV, Contains mouse VL NO2G

Table 18 shows the VH and the VL amino acid sequences of selected anti-CD3 antibodies. Table 19

shows the VH and the VL DNA sequences of selected anti-CD3 antibodies. Table 28 shows the Kabat

HCDRI1, HCDRZ and the HCDR3 amino acid sequences of selected anti-CD3 antibodies in Kabat
delineation. Table 21 shows the Kabat LCDR1, LCDR? and the LCDR3 amino acid sequences of
sclected anti~-CD3 antibodies in Kabat delineation. Table 22 summarizes the CDRs, VH and VL

sequences of selected CD3 antibodies. FIG. 6 shows the alignment of the VL region of CD3BEI15,

CD3W244 CD3W245 CD3W246, and CD3W247.

Table 18. VH and Vi amino acid sequences of selected anti-CD3 scFv variants.

VH VL
SEQ SEQ
mAb VH name VH sequence VL name VL sequence
b iD
NO: NG
EVQLVESGGGL DILLTQSPGILSVSP
VEKPGGSLRLSCA GERVSFSCRARQSIE
ASGFTFSRYNMN GTAIHWYQOQRTN
WVRQAPGKGLE GSPRLLIKYASESIS
WVSSISTSSNYTY GIPSRESGSGSGTD
CD3B815 | CB3H488 248 | CB3L372 249
YADSVKGRFTFS FTLTINSVESEDIA
RDNAKNSLDLG DYYCQQSNSWPY
MAGLRAEDTALY TFGGGTRLEIK
YCTRGWGPFDY
WGOGTLVTVSS
EVQLVESGGGL DIQMTQSPSSLSAS
Ch3w244 | CD3H488 ) 248 | CD3L3%4 ) ) 250
VEKPGGSLRLSCA VGDRVTITCRARG

279




WO 2021/019389 PCT/IB2020/056972

ASGFTFSRYNMN SIGTAIHWYQOKP
WVRQAPGKGLE GEAPKLLIYYASE
WVSSISTSSNYTY SISGVPSRESGHGS
YADSVKGRFTFS GTDFTLTISSVPE
RODNAKNSLDLG DFATYYCQQSGS
MAGLRAEDTALY WPYTFGQGTKLEL
YCTRGWGPFDY K
WGOGTLVTVSS
EVQLVESGGGL DIGMTQSPSSLSAS
VKPGGSLRLSCA VGDRVTITCRARG
ASGFTFSRYNMN SIGTAIHWYQOKP
WYRQAPGKGLE GKAPKLLIKYASE

CD3wW245 | CD3H488 WVBSISTESRVIY 248 | CD3L395 SISGVPSRISGSGS 251
YADSVKGRFTFS GTDFTLTISSLQPE
RDNAKNSLDLG DFATYYCQQSGS
MSGLRAEDTALY WPYTFGOQGTRLEL
YCTRGWGPFDY K
WGQGTLVTVSS
EVQLVESGGGL DIQOMTQSPSSLSAS
VKPGGSLRLSCA VGDRVTITCRARQ
ASGFTFSRYNMN SIGTAIHWYQOKP
WYRQAPGKGLE GKAPKLLIKYASE

CD3W246 | CD3H488 WVBSISTESRVIY 248 | CB3L39¢ SISGVPSRISGSGS 252
YADSVKGRFTFS GTDFTLTISSVQPE
RDNAKNSLDLG DFATYYCQQSGS
MSGLRAEDTALY WPYTFGOQGTRLEL
YCTRGWGPFDY K
WGQGTLVTVSS
EVQLVESGGGL DIQOMTQSPSSLSAS
VKPGGSLRLSCA VGDRVTITCRARQ

CD3wW247 | CD3H488 ASGFTFSRYNMN 248 | CP3L397 SIG.I.,ALHWYQQE_{‘P 233
WYRQAPGKGLE GKAPKLLIIYYASE
WVASISTSSNYTY SISGVPSRESGSGS
YADSVKGRFTFS GTDFTLTISSLQPE
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RDNAKNSLDLO DFATYYCQQSGS
MSGLRAEDTALY WPYTFGQGTKLEIL
YCTRGWGPFDY K
WGQGTLVTVSS
EVQLVESGGGL DILETQSPGILSVSP
VEKPGGSLRLSCA GERVSFSCRARGSH
ASGFTFSRYNMN GTAIHWYQQRTN
WVRQAPGKGLE GSPRLLIKYASESIS

CD3W248 | CD3H4388 WVSSISTSSNYIY 248 | CD3L398 CIPSRISGSGSGTD 254
YADSVKGRFTFS FTLTINSVESEDIA
RDNAKNSLDLO DYYCQOSGSWPY
MSGLRAEDTALY TFGGGTKLEIK
YCTRGWGPFDY
WGEQGTLVTVSS
QVQLQQSGPRL QSALTOPASVSGS
VRPSQTLSLTCAI PGOSITISCTGTSSN
SGDSVFNNNAA IGTYKFVSWYQQH
WEWIRQSPSRGL PDKAPKVLLYEVS
EWLGRTYYRSK KRPSGVSSRFSGS

CD3B376 | CD3H219 | WLYDYAVSVKS 122 | CD3LI50 | KSGNTASLTISGLQ | 123
RITVNPDTSRNQ AEDQADYHCVSY
FTLQLNSVTPED AGSGTLLFGGGTK
TALYYCARGYSS LTVL
SFDYWGQGTLY
TVSS

Table 19. VH and VL nudleic acid sequences of the humanized seFv variants.

Binding VH nucleie acid Sequence VHSEQ | VL nucleic acid sequence VL 8EQ

domain 1D NO: 1B NG:

name
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CD3BgI1S

GAGGTGCAACTGGTGE
AGTCTGGOGGGAGGCCT
GGTCAAGCCTGGGOGE
TCCCTGAGACTCTICCTIG
TGCAGCCTCTGGATTICA
CCTTCAGTAGATATAAC
ATGAACTGGOGTCCGCCA
GGCTCCAGGGAAGGGG
CTGGAGTGGGTCTCATC
CATTAGTACTAGTAGTA
ATTACATATACTACGCA
GACTCAGTGAAGGGCC
GATTCACCTICTCCAGA
GACAACGCCAAGAACT
CACTGGATCTGCAAATG
AGCGGCCTGAGAGCCG
AGGACACGGCTATITAT
TACTGTACGAGAGGCTG
GGOGCCTTTTGACTACT
GGGGCCAGGGAACCCT
GGTCACCGTCTCCTCA

273

CATATACTTCTTACCCAGA
GTCCCGGCATCCTCTCCGT
TAGCCCTGGGGAGAGAGT
CTCATTCTCATGCCGAGCC
AGACAGTCAATTIGGTACC
GCAATACACTGGTATCAA
CAGCGGACCAATGGTICT
CCCCGACTTCTGATAAAGT
ACGCATCAGAATCAATTA
GTGGAATACCATCAAGAT
TTAGTGGCTCAGGGAGTG
GAACCGATTTTACTCTGALC
CATCAACTCAGTGGAATCT
GAGGACATTGCCGACTAL
TACTGTCAACAAAGCAAT
AGTTGGCCATATACCTICG
GAGGCGGAACTAAATTGG
AGATAAAA

276

CD3W244

GAGGTGCAACTGOTGG
AGTCTGGGGGAGGCCT
GGTCAAGCCTGGGGGE
TCCCTGAGACTCTCCTG
TGCAGCCTCTGGATTCA
CCTTCAGTAGATATAAC
ATGAACTGGGTCCGCCA
GGCTCCAGGGAAGGOGE
CTGGAGTGGOTCTCATC
CATTAGTACTAGTAGTA
ATTACATATACTACGCA
GACTCAGTGAAGGGCC
GATTCACCTTCTCCAGA

]
~
5]

GACATCCAGATGACACAG
TCACCTTCTAGTTITGTICTG
CTTCTGTAGGCGACCGTGT
AACTATCACCTGTCGAGCC
CGTCAAAGTATTGGTACTG
CCATTCACTGGTACCAACA
AAAACCTGGCAAAGCTCC
AAAACTCTTGATCTACTAT
GCCTCCGAAAGCATATCA
GGGGTCCCAAGCAGATTC
TCAGGCAGTGGCAGTGGC
ACTGACTTCACTCTCACCA
TITCTAGCOGTGCAACCAGA

]
~
~3
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GACAACGCCAAGAACT
CACTGGATCTGCAAATG
AGCGGCCTGAGAGCCG
AGGACACGGUTATTTAT
TACTGTACGAGAGGCTG
GGGGCCTTITIGACTACT
GOGGGCCAGGGAACCCT
GOGTCACCGTCTCCTCA

GOACTTCGCCACTTATTAC
TGCCAACAGTCAGGGAGC
TGGCCCTACACCTTCGOGCC
AAGGTACAAAACTGGAGA
TCAAA

CD3W245

GAGGTGCAACTGOTGE
AGTCTGGGGGAGGCCT
GCTCAAGCCTGGGGGEH
TCCCTGAGACTCTCCTG
TGCAGCCTCTGGATTCA
CCTTCAGTAGATATAAC
ATGAACTGGOGTCCGCCA
GGCTCCAGGGAAGGGG
CTGGAGTGGGTCTCATC
CATTAGTACTAGTAGTA
ATTACATATACTACGCA
GACTCAGTGAAGGGCC
GATTCACCTICTCCAGA
GACAACGCCAAGAACT
CACTGGATCTGCAAATG
AGCGGCCTGAGAGCCG
AGGACACGGCTATTTAT
TACTGTACGAGAGGCTG
GGGGCCTTTTGACTALT
GGOGCCAGGGAACCCT
GUGTCACCGTCTCCTCA

GACATACAAATGACACAA
TCACCCTCTTCTCTTITCTG
CAAGCGTTGGCGACCHTG
TCACTATCACTTGTCGAGC
CCGCCAGTCCATAGGTACT
GCCATTCACTGGTATCAAC
AGAAGCCTGGCAAGGUTC
CCAAACTCCTGATTAAGTA
TGCCAGCGAGAGCATTTC
CGGCOGTACCTTCAAGATTT
TCCGGCTCCGGTAGTGGG
ACAGATTTCACTCTCACTA
TATCTAGCCTCCAACCAGA
AGATTTCGCCACTTACTAC
TGTCAACAATCAGGTTCAT
GGCCTTACACTTICGGCCA
GGGGACAAAATTGGAGAT
CAAG

CD3wW246

GAGGTGCAACTGGTGE
AGTCTGGOGGGAGGCCT
GGTCAAGCCTGGGOGE
TCCCTGAGACTCTICCTIG
TGCAGCCTCTGGATTICA

273

GACATCCAAATGACTCAA
TCACCTAGCAGCCTCTCCG
CCTCCGTTGGAGATAGAG
TGACAATAACTIGCCGAG
CCCGGCAAAGTATCGGAA
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CCTTCAGTAGATATAAC
ATGAACTGGGTCCGCCA
GGCTCCAGGGAAGGGG
CTGGAGTGGGTCTCATC
CATTAGTACTAGTAGTA
ATTACATATACTACGCA
GACTCAGTGAAGGGCC
GATTCACCTICTCCAGA
GACAACGCCAAGAACT
CACTGGATCTGCAAATG
AGCGGCCTGAGAGCCG
AGGACACGGUTATTTAT
TACTGTACGAGAGGCTG
GGOGGCCTTTTGACTACT
GGGGCCAGGGAACCCT
GOTCACCGTCTCCTCA

PCT/IB2020/056972

CTGCTATICACTGGTATCA
ACAAAAACCTGGAAAGGC
ACCTAAGCTCTTGATTAAA
TACGCTICTGAGTCCATCT
CCGGCOTGCCTTCACGATT
CAGCGGCAGCGOGTAGTOE
TACTGACTTTACCCTCACT
ATTAGTTCTGTTCAGCCAG
AGGACTTCGCAACTTATTA
CTGCCAACAGAGTGOGTTC
CTGGCCATACACTITIGGC
CAGGGGACTAAATTGGAA
ATCAAA

CD3wW247

GAGGTGCAACTGOTGG
AGTCTGGGGGAGGCCT
GGTCAAGCCTGGGGGH
TCCCTGAGACTCTCCTG
TGCAGCCTCTGGATTCA
CCTTCAGTAGATATAAC
ATGAACTGGOGTCCGCCA
GGCTCCAGGGAAGGGG
CTGGAGTGGGTCTCATC
CATTAGTACTAGTAGTA
ATTACATATACTACGCA
GACTCAGTGAAGGGCC
GATTCACCTICTCCAGA
GACAACGCCAAGAACT
CACTGGATCTGCAAATG
AGCGGCCTGAGAGCCG
AGGACACGGCTATTTAT
TACTGTACGAGAGGCTG

273

GACATCCAAATGACTCAA
AGCCCCTCTAGTTIGAGTG
CATCTGTAGGTGACCGGG
TAACAATCACCTGCCGTGC
CCGGCAAAGTATAGGTAC
TGCAATCCACTGGTACCA
GCAAAAACCCGGCAAAGC
ACCAAAGCTGCTCATATA
CTATGCTAGTGAGAGCATT
TCTGGCOTTCCTAGTCGAT
TITCTGGATCAGGGAGTG
GAACTGATTTTACACTGAC
AATCAGCAGCCTCCAACC
CGAAGACTTCGCCACCTA
CTATTGTCAGCAGTCTGGE
TCCTGGCCTTACACATICG
GTCAAGGAACTAAATIGG
AGATCAAA

230
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GGOGGCCTTTTGACTACT
GGOGCCAGGGAACCCT
GGTCACCGTCTCCTCA

CD3wW248 | GAGGTGCAACTGGTGG 273 GACATTTTGCTGACACAG 281
AGTCTGGGGGAGGCCT AGCCCTGGTATCCTCTCAG
GOGTCAAGCCTOOGGGE TCAGTCCAGGGGAACGCG
TCCCTGAGACTCTCCTG TTTCATTTAGCTGCCGTGC
TGCAGCCTCTGGATTCA TCGACAGAGCATTIGGGAC
CCTTCAGTAGATATAAC CGCAATCCACTGGTACCA
ATGAACTGGGTCCGCCA ACAAAGAACTAACGOGTTC
GGCTCCAGGGAAGGGG ACCACGGCTTTTGATTAAG
CTGGAGTGGGTCTCATC TATGCCTCCGAATCCATCA
CATTAGTACTAGTAGTA GTGGCATTCCTAGTCOGTTT
ATTACATATACTACGCA TTCTGGATCAGGATCAGG
GACTCAGTGAAGGGCC CACCGACTTTACTCTCACA
GATTCACCTICTCCAGA ATTAATAGTGTCGAAAGT
GACAACGCCAAGAACT GAGGACATTGCAGACTAT
CACTGGATCTGCAAATG TATTGTCAGCAATCCGOTT
AGCGGCCTGAGAGCCG CCTGGCCCTATACTTITGG
AGGACACGGCTATTTAT TGOTGGTACTAAGTTGGA
TACTGTACGAGAGGCTG AATTAAA
GGGGCCTTITIGACTACT
GOGGGCCAGGGAACCCT
GOGTCACCGTCTCCTCA

CD3B376 CAGGTGCAGUTGCAGC 273 AGTCTGCTCTGACCCAGCC 283
AGTCTGGCCCTAGACTC TGCCTCCGTOTCTGOCTCY
GTGCGGCCTTCCCAGALC CCCGGCCAGTCCATCACC
CCTGTCTCTGACCTGTG ATCAGCTGTACCGGCACCT
CCATCTCCGGCGACTCC CCTCCAACATCGGCACCTA
GTGTTCAACAACAACGC CAAGTTCGTGTCCTGOTAT
CGCCTGGTCCTGGATCC CAGCAGCACCCCGACAAG
GGCAGAGCCCTTCTAGA GCCCCCAAAGTGCTGCTGT
GGCCTGGAATGGOTGG ACGAGGTOTCCAAGCGGC
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GCCGGACCTACTACCGG CCTCTGGCGTGTCCTCCAG
TCCAAGTGGCTGTACGA ATTCTCCGGCTCCAAGTCT
CTACGCCGTGTCCGTGA GOCAACACCGCCTOCCTG
AGTCCCGGATCACCGTG ACCATCAGCGGACTGCAG
AACCCTGACACCTCCCG GCTGAGGACCAGGCCGAC
GAACCAGTTCACCCTGC TACCACTGTGTGTCCTACG
AGCTGAACTCCGTGACC CTGGCTCTGGCACCCTGET
CCTGAGGACACCGCCCT GTTTGGCGGAGGCACCAA
GTACTACTGCGCCAGAG GCTGACCGTGCTG
GCTACTCCTCCTOCTTC

GACTATTIGGGGCCAGG

GCACCCTCGTGACCOTG

TCCTCT

Table 20. HCDRI, HCDR2 and HCDR3 amino acid sequences of selected anti-CDJ3 scFv antibodies
using Kabat delineation.

SEQ SEQ SEQ
mAb HCDRI 18] HBCDR?2 D HCDR3 i
NO: NG NG

CD3B8IS | RYNMN 255 SISTSSNYIYYADSVEG | 256 | GWGPEDY | 257

CD3W244 | RYNMN 255 SISTSSNYIYYADSVKG {256 | GWGPFDY | 257
CD3W245 | RYNMN 255 SISTSSNYIYYADSVKG | 256 | GWGPFDY | 257
CD3W246 | RYNMN 255 SISTSSNYIYYADSVKG | 256 | GWGPFDY | 257
CD3W247 | RYNMN 255 SISTSSNYIYYADSVKG | 256 | GWGPFDY | 257
CD3W248 | RYNMN 235 SISTSSNYIYYADSVEG | 256 | GWGPFDY | 237
CD3B376 | NNNAAWS | 116 RIVYRSKWLYDYAVS 117 ) GYSSSFDY | 118

VES

286



WO 2021/019389

PCT/IB2020/056972

Table 21. LCDRI, LUDBR2 and LCDR3 amino acid sequences of selected anti-CD3 scFv antibodies
using Kabat delineation.

SEQ SEQ SEQ
mAb LCDRI D LCDR2 D LCDR3 13
NGO NO: NG
CD3B81S | RARQSIGTAIH 258 | YASESIS 259 QOSNSWPYT | 260
CD3W244 | RARQSIGTAIH 258 | YASESIS 259 QQSGSWPYT | 261
CD3W245 | RARQSIGTAIH 258 | YASESIS 259 QQSGSWPYT | 261
CD3W246 | RARQSIGTAIH 258 | YASESIS 259 QQSGSWPYT | 261
CD3W247 | RARQSIGTATH 258 | YASESIS 259 QQSGSWPYT | 261
CD3W248 | RARQSIGTAIH 258 | YASESIS 259 QOSGSWPYT | 261
CD3B376 | TGTSSNIGTYKFVS | 119 | EVSKRPS 120 VSYAGSGTLL | 121

Table 22. HCDRI, HCDR2Z, HCB3, LUDBL, LUD2, LCDB3, VH and VL of anti-CD3 antibodies

SEQ
Antibody Region Ammno Acid sequence i
NO:
CD3BgIS HCDRI RYNMN 255
HCDR2 SISTSSNYIYYADSVKG 256
HCDR3 GWGPFDY 257
LCDR1 RARQSIGTAH 258
LCDR2 YASESIS 259
LCDR3 QOQSNSWPYT 260
VH EVOLVESGGGLYKPGGSLRLSCAASGFTFSRYNMNW
(CD3H488) | VROQAPGKGLEWVSSISTSSNYIYYADSVKGREFTFSRDN 24
Pt
AKNSLDLOMSGLRAEDTAIYYCTRGWGPFDYWGQGT
LVTVSS
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VL DILLTQSPGILSVSPGERVSFSCRARQSIGTAIHWY QOR
(CD3L372) | TNGSPRLLIKYASESISGIPSRFSGSGSGTDFTLTINSVES | 249
EDIADYYCQQSNSWPYTFGGGTKLEIK
CD3W244 | HCDRI RYNMN 255
HCDR2 SISTSSNYIYYADSVKG 256
HCDR3 GWGPFDY 257
LCDRI RARQSIGTAIH 758
LCDR2 YASESIS 259
LCDR3 QOSGSWPYT 261
YH EVQLVESGGGLYKPGGSLRLSCAASGFTFSRY NMNW
(CD3H488) | VRQAPGKGLEWVSSISTSSNYIYYADSVKGRFTFSRDN | <
AKNSLDLOMSGLRAEDTAIYYCTRGWGPFDYWGQGT |
LVTVSS
VL DIOMTQSPSSLSASVGDRYTITCRARQSIGTAIHWY QO
KPGKAPKLLIYYASESISGVPSRFSGSGSGTDFTLTISSY | 250
(CD3L3%) | OPEDFATYYCQOQSGSWPYTFGOGTKLEIK
CD3BW245 | HCDRI RYNMN 255
HCDR2 SISTSSNYIYYADSVKG 256
HCDR3 GWGPFDY 257
LCDRI RARQSIGTAIH 258
LCDR2 YASESIS 259
LCDR3 QOSGSWPYT 261
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VH EVOLVESGGGLYKPGGSLRLSCAASGFTFSRYNMNW
(CD3IH488) | VROAPGKGLEWVSSISTSSNYIY Y ADSVKGRFTFSRDN "
L]
AKNSLDLOMSGLRAEDTAIYYCTRGWGPFDYWGQGT
LVTVSS
VL DIOMTOSPSSLSASVGDRVTITCRARQSIGTAIHWY QO
(CD3L395) | KPGKAPKLLIKYASESISGVPSRFSGSGSGTDFTLTISSL | 251
QPEDFATYYCQQSGSWPYTFGQGTKLEIK
CD3BW246 | HCDRI RYNMN 255
HCDR2 SISTSSNYIYYADSVKG 256
HCDR3 GWGPFDY 257
LCDRI RARQSIGTAIH 258
LCDR2 YASESIS 259
LCDR3 QQSGSWPYT 261
YH EVOLVESGGGLVKPGGSLRLSCAASGFTFSRYNMNW
(CD3H488) | VROQAPGKGLEWVSSISTSSNYIYYADSYKGRFTFSRDN "
AKNSLDLOMSGLRAEDTAIYYCTRGWGPFDYWGQGT '
LVTVSS
VL DIQMTQSPSSLSASVGDRVTITCRARQSIGTAIHWYQQ
(CD3L396) | KPGKAPKLLIKYASESISGVPSRFSGSGSGTDFTLTISSY | 252
QPEDFATYYCQQSGSWPYTFGQGTKLEIK
CD3BW247 | HCDRI RYNMN 255
HCDR2 SISTSSNYIYYADSVKG 256
HCDR3 GWGPFDY 257
LCDRI1 RARQSIGTAIH 25%
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LCDR2 YASESIS 259

LCDR3 QQSGSWPYT 261

VH EVOLVESGGGLYKPGGSLRLSCAASGFTFSRYNMNW

(CD3H488) | VRQAPGKGLEWVSSISTSSNYIYYADSVKGRFTFSRDN "
AKNSLDLOMSGLRAEDTAIYYCTRGWGPEDYWGQGT |
LYTVSS

VL DIQMTQSPSSLSASVGDRVTITCRARQSIGTATHWYQQ

(CD3L397) | KPGKAPKLLIYYASESISGYPSRFSGSGSGTDFTLTISSL | 253
QPEDFATYYCQQSGSWPYTFGQGTKLEIK

CD3BW248 | HCDRI RYNMN 255

HCDRZ SISTSSNYIYYADSVKG 256

HCDR3 GWGPFDY 257

LCDRI RARQSIGTATH 258

LCDR2 YASESIS 259

LCDR3 QQSGSWPYT 261

VH EVQLVESGGGLVKPGGSLRLSCAASGFTFSRYNMNW

(CD3H488) | VRQAPGKGLEWVSSISTSSNYIYYADSVKGRFTFSRDN "
AKNSLDLOMSGLRAEDTAIYYCTRGWGPFDYWGQGT '
LVTVSS

VL DILLTQSPGILSVSPGERVSFSCRARGQSIGTAIHWY QQR

(CD3L398) | TNGSPRLLIKYASESISGIPSRFSGSGSGTDFTLTINSVES | 254
EDIADY YCQOSGSWPYTFGGGTKLEIK

CD3B376 HCDR1 NNNAAWS 116
HCDR2 RTYYRSKWLYDYAVSVKS 117

290




WO 2021/019389 PCT/IB2020/056972

HCDR3 GYSSSFDY 118
LCDRI TGTSSNIGTYKFVS 119
LCDR? EVSKRPS 120
LCDR3 VSYAGSGTLL 121
vH QVOLQOQSGPRLVRPSQTLSLTCAISGDSVENNNAAWS
(CD3H219) | WIRQSPSRGLEWLGRTYYRSKWLYDYAVSVKSRITVN .
PDTSRNQFTLOLNSVTPEDTALYYCARGYSSSFDYWG -
QGTLVTVSS
VL QSALTQPASVSGSPGQSITISCTGTSSNIGTYKFVSWYQ

(CD3L150) QHPDKAPKVLLYEVSKRPSGVSSRFSGSKSGNTASLTE 12
SGLQAEDQADYHCVSYAGSGTLLFGGGTRLTVL

(43

Consensus sequence

Fi1¢. 6 shows the alignment of the VL regions of CD3BR1S5, CD3W244, CD3W245, CD3W246, and
CD3W247 HCDR and LCDR residues are underlined. A consensus amino acid sequence of SEQ ID

N 1587 was determined for the VL region and.

SEQ ID NO: 157

SGX sPSRFSGSGSGTDRFTLTIX S X U X EDX pAXn YYCQOS XS WPY TFGX »GTKLEIK

wherein, XyisLorM; XoisGor 8, Xaisfor §; XyisVor A XaisPorV, XeisEor D, XoisSor T, Xy
BFRorEXwwSor T X TorP, XiisNor G XpisGorK; XpsisSorA XpisRor K. XsisKor
Y. XppisTor V. XppisNor5; XsisVorL XpnwsSorP, XpistorF: XnisBor T, XnpisNor G; or
X8 Gor Q.
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Binding of humanized anti-CD3 scFv variants to UD3 after heat shock.

The vanable regions of the anti-CD3 molecules were formatted as seFv in VH-linker-VL
origntation using linker GTEGKSSGSGSESKST (SEQ 1D NG 108) for expression in E.coli. |, and then
screened for binding to recombinant CD3 (homodimeric CD3gy-Fe, CD3W 147, SEQ ID NO: 339),
binding to T cels, and thermostability.

CD3W147 (SEQ 1D NO: 339):

QDGNEEMGGITQTPYKVSISGTTVILTCPQYPGSEILWQHNDKNIGGDEDDENIGSDEDH
LSLKEFSELEQSGYYVCYPRGSKPEDANFYLYLRARVGSADDAKKDAAKKDDAKKDDAKKDG
SQSIKGNHLVKVYDYQEDGSVLLTCDAEAKNITWEFKDGKMIGFLTEDK KK WNLGSNAKDPRG
MYQCKGSONKSKEPLOVYYRMGSGSLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEV(Q
FNWYVDGVEVHNAKTEKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKVSNKGLPSSIEKTIS
KAKGQPREPOQVYTFPPSQEEMTKNQVSLRCLVKGFYPSDIAVEWESNGOPENNYKTTKPVLDSD
GSFRLESRLTVDKSRWOEGNVFSCSVMHEALHNHY TOKSLSLSGGHHHHHH

Brietly, scFv-coding sequences were cloned into a pADLIM-22¢ vector having a PelB leader
sequence for secretion. E. coli cells were transformed with plasmid and grown overnight at 37 °C i
2xY T microbial growth medium suppiemented with 100 ug/mb Carbenicillin. Protein expression was
mnduced by addition of 1 mM PTG and cultures were grown overnight. After expression, cells were
pelleted by centrifugation at 2,200 X g for 3 min and supernatants were collected and tested divectly for
binding to biotinylated CD3W147 by ELISA.

The sequenees of the scFv -HL proteins expressed in E.colt are shown in Table 24,

Table 24. scFv-HL E.coli amino acid sequences.

scFv SEQID Amino acid sequence

NO:

EVQLVESGGGLVKPGGSLRLSCAASGFTFSRYNMNWYV
RQAPGKGLEWVSSISTSSNYIYYADSVKGRFTFSRDNA
CPIWI34-HL-E o, KNSLDLOMSGLRAEDTAIYYCTRGWGPFDYWGQGTL
VIVSSGTEGKSSGSGSESKSTDILLTQSPGILSVSPGERY
SFSCRARQSIGTAHWY QORTNGSPRLLIKY ASESISGIP
SRFSGSGSGTDFTLTINSVESEDIADYYCQQSNSWPYTF
GGGTKLEIKGPGGQHHHHHHGAYPYDVPDYAS

3
£
NI
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EVQLVESGGGLVKPGGSLRLSCAASGFTESRYNMNWY
ROAPGKGLEWVSSISTASNYIVYADSVKGRFTFSRDNA

KNSLBLOMSGLRAEDTAIYYCTRGWGPFBYWGQGTL

343 VIVSSGTEGKSSGSGSESKSTDIQMTOSPSSLSASVGDR
VTITCRAROSIGTAIHWYQOQKPGKAPKLLIYYASESISG
VPSRFESGSGSGTDFTLTISSLOPEDFATYYCQQSNSWPY
TFGQGTKLEIKGPGGOQHHHHHHGAYPYDVPDYAS

CD3W238-HL-Ec.

EVOLVESGGGLVKPGGSLRLSCAASGFTFSRYNMNWY
ROAPGKGLEWVSSISTSSNYIYYADSVKGRFTFSRDNA

KNSLBLOMSGLRAEDTANYYCTROGWGPFDYWGGQGTL

344 VTVSSGTEGKSSGSGSESKSTRIOMTQSPSSLSASVGDR
VTITCRARQSIGTAIHWY QOKPGKAPKLLIKY ASESISG
VPSRFSGSGRGTODFTLTISSLOPEDFATY YCQQSNSWPY
TFGQGTEKLEIKGPGGQHHHHHHGAYPYDVPDY AS

CD3W242-HL-E.c.

EVQLVESGGGLVKPGGSLRLSCAASGFTFSRYNMNWY
RQAPGKGLEWVSSISTSSNYIYYADSVEKGRFTFSRDNA
KNSLODLOMSGLRAEDTAIYYCTRGWGPFDYWGQGTL
345 VTVSSGTEGKSSGSGSESKSTDIQOMTOSPSSLSASVGDR
VTITCRARQSIGTAIHWY QQKPGKAPKLLIKYASESISG
VPSRESGSGSGTDFTLTISSVQPEDFATYYCOQQSNSWPY
TFGOOTKLEIKGPGGOHHHHHHGAYPYDVPDY AS

CD3W243-HL-Ec.

EVQLVESGGGLVEPGGSLRLSCAASGFTFSRYNMNWY
CD3W244-HL-Ec. ROAPGRKGLEWVSSISTSSNYIYYADSVKGRFTFSRDNA

KNSLDLOMSGLRAEDTAIYYCTRGWGPFDYWGQGTL

346 VTVSSGTEGKSSGRGSESKSTDIOMTOSPSSLSASVGDR
VTITCRARQSIGTAIHWYQQKPGKAPKLLIYYASESISG
VPSRFSGSGSGTDFILTISSVOPEDFATYYCQQSGSWPY
TFGQGTKLEIKGPGGOHHHHHHGAYPYDVPDYAS

EVQLVESGGGLVKPGGSLRLSCAASGFTFSRYNMNWY
ROAPGKGLEWVSSISTSSNYIYYADSVKGRFTFSRDNA
347 KNSLDLOMSGLRAEDTAIYYCTRGWGPFDYWGQGTL
VIVSSGTEGKSSGSGSESKSTDIOMTQSPSSLSASVGDR
VTITCRARQSIGTAIHWY QOKPGKAPKLLIKY ASESISG

CD3W245-HL-Ec.
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VPSRESGSGSGTOFTLTISSLOPEDFATYYCQQSGSWPY
TFGQGTEKLEIKGPGGOHHHHHHGAYPYDVPDY AS
EVQLVESGGGLVKPGGSLRLSCAASGFTESRYNMNWY
ROAPGKGLEWVSSISTASNYIVYADSVKGRFTFSRDNA
KNSLBLOMSGLRAEDTAIYYCTRGWGPFDYWGQGTL
348 VIVSSGTEGKSSGSGSESKSTDIQMTOSPSSLSASVGDR
VTITCRAROSIGTAIHWYQOQKPGKAPKLLIKYASESISG
VPSRESGSGSOTDFTLTISSVQPEDFATYYCQOQSGSWPY
TFGQGTKLEIKGPGGOQHHHHHHGAYPYDVPDY AS
EVOLVESGGGLVKPGGSLRLSCAASGFTFSRYNMNWY
ROQAPGRKGLEWVSSISTSSNYIYYADSVKGRFTFSRIINA
KNSLBDLOMSGLRAEDTAIYYCTRGWGPFBYWGQGTL
348 VTIVSSGTEGKSSGSGSESKSTBIGMTQSPSSLSASVGDR
VTITCRARQSIGTAIHWY QOKPGKAPKLLIYYASESISG
VPSRFSGSGRGTODFTLTISSLOPEDFATY YCQQSGEWPY
TFGQGTEKLEIKGPGGQHHHHHHGAYPYDVPDY AS
EVQLVESGGGLVKPGGSLRLSCAASGFTFSRYNMNWY
RQAPGKGLEWVSSISTSSNYIYYADSVEKGRFTFSRDNA
KNSLODLOMSGLRAEDTAIYYCTRGWGPFDYWGQGTL
350 VTVSSGTEGKSSGSGSESKSTDILLTQSPGILSYSPGERY
SFSCRARQSIGTAIHWYQQRTNGSPRLLIKYASESISGIP
SRFSGSGSGTDFTLTINSVESEDIADYYCQOSGSWEYTF
GGOTKLEIKGPGGQHHHHEHHGAYPYDVPDYAS

CD3W246-HL-E.c.

CD3W247-HL-E.c.

CD3W248-HL-E.c.

The binding of the anti-CD3 scFv vanants to CD3 was determined by ELISA. Biotinylated
CD3W 147 (SE( 1D NO: 339) was immobilized on the plate in concentrations ranging from 0.039
ug/ml. t0 2.5 pg/ml in 2-fold dilutions followed by incubation at room temperature for 45 min. Bound
scFv was detected using chicken anti-HA -horseradish peroxidase and then detected with
chemilununescence substrate.  All tested scFv molecules dertved from CD3BE 15 bound CD3e (FIG. 5}

The scFv molecules were then tested for their abilities to bind T cells, using flow cviometry.
Briefly, human T cells were thawed and resuspended into flow staining buffer at 1 X 1076 cells/mL and
plated at 50,000 cells/well. A posttive control, CD3W36 comprised of an anti-CE3 antibody SP34

formatted as \scFv-LH, and a negative control, B23, an scFv targeted against the F-glycoprotein from
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respiratory syneytial virus, were used for comparnison. E. coli supernatants were added at 150 ul/well
and incubated at 4 °C for 1 hr. After incubation, plates were washed with staining baffer and detected
with anti-His antibody conjugated to Alexa-647 in stamning buffer. After incubation, 200 ul. of TntelhCvt
running buffer was added to the maxture, and celis were resuspended 1in 30 ul. running buffer contaiming
1: 1,000 Sytox Green dead cell stamn and analyzed on 1Que Screener. Gating and analysis werg performed
as above. All scFv molecules derived from CD3B815 displayed mean fluorescence indices consistent

with T cell binding (Table 25).

Table 25. T cell-based binding of humanized scFv molecules.

Protein MFL (n=2)
CD3W245-HL-Ec. 178140.0
CD3W244-HL-E ¢ 165631.0
CD3W246-HL-E c. 1538958
CD3W238-HL-E.c. 137380 4
CD3W242-Hi-Ec. 12610359
CD3W243-HL-E¢. 1113476
CD3W241-HL-Ec. 1207938
CD3W247-HL-Ec. 1109323
CD3W248-HL-E c. 650437 1
CD3W234-HL-E.c. 66790.3
B23 518
CD3W36 99451.6

Epitope Identification

The epitope on CD3 was determined by hydrogen-deuterium exchange mass spectrometey (HDX-
MS). The antibody clone OK'T3 was used as a control for the HIDYX experiment, since its ¢pifope on
CD3e was known from crystal structure (PDBR D 18Y6) (Kjer-Nielsen, L. ef al.; Proc Natl Acad Sci U S
A 181, 7675-7680).

On-Exchange Experiment for HDX-MS. On-exchange reaction was initiated by mixing 10 gl of
10 uM CB3W220 (SEQ 1D NO: 348), which was comprised of CD3gy fused with a 26-aa linker region

fused onto a serum albumnin domain, with or withowt 1.2 molar-cxcess of ligand and 30 pl.of HhoO ora
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deuterated buffer (20 mM MES, pH 6.4, 150 mM NaCl in 95% D20 or 20 mM Tris, pH 8.4, 150 mM
NaCl in 95% D20). The reaction mixture was incubated for 15, 530, 150, 500, or 1,500 sat 1.2 °C. The
on-exchanged solution was quenched by the addition of chilled 40 pl. of § M urea, 1 M TCEP, pH 3.0
and immediately analyzed.

CD3IW220 (CD3ey-HSA-6xHis) (SEQ 1D NO: 340):

QDGNEEMGGITQTPYRKVSISGTTVILTCPQY PGSEILWOHNDKNIGGDEDDKNIGSDEDH
LSLKEFSELEQSGYYVCYPRGSKPEDANFYLYLRARVGSADDAKKDAAKKDDAKKDDAKKDG
SQSIKGNHLVKVYDYQEDGSVLLTCDAEAKMNITWEFKDGKMIGFLTEDKKKWNLGSNAKDPRG
MYQCKGSQNKSKPLOVYYRMGGGSDAHKSEVAHRFKDLGEENFKALVLIAFAQYLOQQSPFEDH
VEKLYNEVTEFAKTCVADESAENCDKSLHTLFGDRKLCTVATLRETYGEMADCCAKQEPERNECF
LOQHEDDNPNLPRLVRPEVDVMCTAFHDNERETFLEKKYLYEIARRBPYFYAPELLFFAKRYKAAFT

EVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLLEKSHCIAEVE
NDEMPADLPSLAADFVESKDVCKNYAEAKDVFLOGMFLYEYARRHPDY SYVVLLLRLAKTYETTL
EKCCAAADPHECY AKVFDEFKPLVEEPONLIKQNCELFEQLGEYKFOQNALLVRYTKKVPQVSTP
TLVEVSRNLGKVGSKCCKHPEARKRMPCAEDYLSVVENGLCVLHEKTPVSDRVTKCCTESLYNR
RPCFSALEVDETYVPKEFNAETFTFHADICTLSEKERQIKKQTALVELVEKHEPKATKEQLKAVMD
DFAAFVERCCKADDKETCFAEEGEKKLVAASQAALGLGGGSHHHHHHHE

General Procedure for HDX-MS Data Acquisition. HDX-MS sample preparation was performed
with automated HDx system (LEAP Technologies, Morrisville, NC). The columns and pump were;
protease, protease type XU {protease from Aspergillus saitod, type XHE) /pepsin colummn {w/w, 1:1; 2.1 x
30 nmum) (NovaBioAssays Inc., Wobum, MA); trap, ACQUITY UPLC BEH C18 VanGuard Pre-column
(2.1 x 5 mum) (Waters, Milford, MA), analytical, Accucore C18 (2.1 x 100 mum) (Thermo Fisher
Scientific, Waltham, MA); and LC pump, VH-P10-A {Thermo Fisher Scientific). The loading pump
{from the protease column to the trap column} was set at 600 ul/min with 99% water, 1% acetonitrile,
0.1% formic acid. The gradient pump (from the trap colamn to the analytical column) was set from 8% to
28% acctomtrile in 0.1% agueous formic acid 10 20 min at 100 pd/oun.

MY Data Acquisition. Mass spectrometric analyses were carried out using an LTQ™ Orbitrap
Fusion Lumos mass spectrometer {Thermo Fisher Scientific) with the capillary temperature at 275 °C,
resolution 150,000, and mass range (m/2) 300 — 1,800,

HDX-MS Data Extraction. BioPharma Finder 3.0 (Thermo Fisher Scientific) was used for the

peptide dentification of non-deuterated samples prior to the HDX experiments. HDExaminer version 2.5
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{Sierra Analvtics, Modesto, CA) was used to extract centroid values from the MS raw data files for the
HDX experiments.

HDX-MS Dara Analysis. The extracted HDX-MS data were further analyzed in Excel. All
exchange time points {at pH 6.4 or pH 8.4 at 1.2 °() were converted to the equivalent time points at pH

T4and 23°Cleg., 15satpH 64 at 1.2 °Cisequivalentof 0.15 sat pH 7.4 at 23 °C; Table 23}.

Table 23, HDX reaction conditions and exchange times versus exchange times corrected to pH 7.4
and 23 °C,

Time adjusted to pH 6.4 pH 8.4

pH 7.4,23 °C(s) 1.2°C (s) 1.2 °C (s)
20 O T e e —
0.05 | e e
0.15 T
0.5 500 1 e
1.5 150 1 e
5 300 1 e
is 1,500 i3
o 50
150 1 e 150
500 | e 500
L300 | e 1.500

Resulis. Incubation of KLCB91, the bispecific antibodics comprising CD3W245 as an anti-CH3
arm described in Example 5, with recombinant T3z (SEQ ID NO: 340) resulted m different patierns of
overall protection and degrees of protection at specific segments of the antigen. KLCB91 and OKT3 both
protected non-continucus segments (FIG, 7) imdicating conformational non-identical epitopes. The
protected segmenis were mapped onto the crvstal structure of CD3e (PDB 1SY6) to visualize the binding
epitopes in three dimensions.

Consistent with the crystal structure of OKT3 bound to CD3g (Umiprot 1D POT7766), the epitope of
OKT3 was found to consist of peptides covering spanning residues 29-37, 79-84, and 87-89 ot CD3z
(SEQ 1D NQO: 340 and FIG. 7). CD3W245 bound to an epitope  partially overlapping with that of QKT3,
and included amino acid residues 29-37 (PQYPGSEIL, SEQ 1D NO 341}, 55-63 (GSDEDHLSL, SEQ ID
NO:448), and 79-84 (PRGSKP, SEQ D NO: 449) of CD3e SEQ ID NO: 340 (FIG. 7).
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Example S: Generation of bispecific hK2xCD3 antibodies

The VH/VL regions of the anti-hk.2 antibodies generated n Example 1-3 and the VH/VL regions

of the anti-CD3 antibody of Example 4 were engincered into bispecific format and expressed as IgG1l.

Engineering of CD3 sefFvs for hK2Z/CD3 bispecific generation

CD3 VH/VL regions were engineered as seFvs in either VH-Linker-VL or V0-Jinker-VH
oricntations using the linker of SEQ D NO: 7 (Table 1} Amino acid sequences of anti-CD3 molecules in
scFv format are shown in Table 26. The VH-Linker-VL or VL-linker-VH scFv molecules binding CD3
were further engineered into a scFv-hinge-CH2-CH3 format comprising Fe silencing mutation
(L234A/L235A/D2658) and the T350V/L351Y/F405A/Y 407V mutations designed to promote sclective
heterodimerization. The polypeptide of SEQ 1D NG: 109 was used as the constant domain hinge-CH2-
CH3. Amino acid sequences of anti-CD3 molecules in scFv-hinge-CH2-CH3 format (scFv-Fc) are
shown in Table 27. DNA SEQ ID NO: of anti-CD3 molecules in scFv format and scFv-hinge-CH2-CH3

format (scFv-Fc) are shown in Table 28.

SEQ ID NO: 109 (bulgGl_GIm(17)-hinge-Fc_C2205 AAS ZWA)
EPKSSDKTHTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVSVSHEDPEVEFNWY VD
GVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQP
REPOQVYVYPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGGPENNYKTTPPVLDSDGSFALY
SKLTVDKSRWOQOQGNVFSCSVMHEALHNHYTQKSLSLSPG

Table 26. 5¢E'v sequences of selected anti-UD3 antibodies

SEQ
sckv
Acronym Amino acid Sequence of scFv 1),
name NO

EVQLVESGGGLVKPGGSLRLSCAASGFTFSRYNMNW VRO
APGKGLEWVSSISTSSNYTYY ADSVKGRFTFSRDNAKNSLD
LOMSGLRAEDTAIYYCTRGWGPFDYWGQGTLVTVSSGGS
scFv29 | CD3W244 HL 328

EGKSSGSGSESKSTGGSDIQMTOSPSSLSASVGDRVIITCRA
ROSIGTAIHWYQOKPGKAPKLLIY Y ASESISGVPSRFRGSGS

GTRFTLTISSVOPEDFATY YCOQOSGSWRPYTFGOGTKLEIK
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DIGMTOQSPSSLSASVGDRVTITCRARQSIGTAIHWYQQKPG
EAPKLELIYYASESISGVPSRFSGSGSGTDFTLTISSVQPEDFA
] ] ! TYYCQOSGSWEYTFGOQOTKLEIKGGSEGKSSGSGSESKSTG
scEv30 CD3wW244 TH 329
- GSEVOLVESGGGLVKPCGSLRLSCAASGFTFSEYNMNWVR
QAPGEGLEWVSSISTSSNYTY YADSVEGRFTESRDNAKNSL

DLOMSGLRAEDTAIYYCTRGWGPFDYWGOQGTLVTVSS

EVQLVESGGGLVKPGGSLRLSCAASGFTFSRYNMNW VRO
APGKGLEWVSSISTSSNYIYYADSVKGRFTFSRDNAKNSLD
LOMSGLRAEDTAIYYCTROWGPFDY WGQGTLVTVSSGGS
scFv3 i CD33W245 HL ‘ 330
EGKSSGSGSESKSTGGSDHOMTOSPSSLSASVGDRVTITCRA
ROSIGTATHWYQOKPGEAPKLLIKY ASESISGVPSRFSGSGS

GTRFTLTISSLOPEDFATY YCQQSGASWPYTFGOQGTKLEIK

DIOMTQSPSSLS ASVGDRVTITCRARQSIGTAIHWYQQKPG
KAPKLLIKYASESISGVPSRFSGSGSGTDFTLTISSLQPEDFA
TYYCQOSGSWPYTFGQGTKLEIKGGSEGK SSGSGSESKRTG
scFv32z | CD3W245 LH 331
GSEVOLVESGGGLVKPGGSLRLSCAASGFTFSRY NMNWVR
QAPGKGLEWVSSISTSSNYTY Y ADSVKGRFTFSRDNAKNSL

DLOMSGLRAEDTAIYYCTRGWGPEFDYWGOQGTLVTVSS

EVQLVESGGGLVKPGGSLRLSCAASGFTFSRYNMNWVRQ
APGKGLEWVSSISTSSNYIYY ADSVKGRFTFSRDNAKNSLD
LOMSGLRAEDTAIY YCTRGWGPFDY WGQGTLVTVSSGGS
scFv33 | CD3W246 HL | i ) 332
EGKSSGSGSESKSTGGSDIGMTQSPSSLSASVGDRVTITCRA
ROSIGTAIHWYQQKPGKAPKLLIKY ASESISGVPSRFSGSGS
GTDFTLTISSVQPEDFATY YCQQSGSWPYTFGQGTKLEIK

DIOMTQSPSSLEASVGDRVTITCRARQSIGTAIHWYQOEPG
KAPKLLIKYASESISGVPSRFSGSGSGTRFTLTISSVOPEDFA
TYYCQOQSGSWPY TFOQOTKLEIK GGSEGKSSGSGSESKSTG
GSEVOLVESGGGLVEPGGSLRLSCAASGFTFSRYNMNWVR
QAPGKGLEWVSSISTSSNYIYYADSVKGREFTFSRDNAKNSL
DLOMESGLRAEDTAIY YCTRGWGPFDYWGOGTLVTVSES

scFv34 Ch3wW246 LH

(52
(O8]
(9%

EVOLVESGOGLVEPGGSLRLSCAASGFTFSRY NMNW VRO
scFv3S | CD3W247 HL | APGKGLEWVSSISTSSNYIVYADSVKGRETFSRDNAKNSLD | 334
LOMSGLRAEDTAIYYCTRGWGPFDY WGQGTLVTVSSGGS
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EGKSSGSGSESK STGGSDIOMTOSPSSLSASVGDRVTITCRA
ROSIGTATHWYQOQKPGK APKLLIYY ASESISGVPSRFSGRGS
GTDFTLTISSLOPEDFATY YCQOSGSWRPYTFGROGTKLEIK

DIQMTQSPSSLSASVGDRVTITCRARQSIGTAIHWYQOQKPG
KAPKLLIYYASESISGVPSRFSGSGSGTDFTLTISSLOPEDF A
TYYCQQSGSWPYTFGOGTKLEIK GGSEGK SSGSGSESKSTG
scFv36 | CD3W247 LH 333
GSEVQLVESGGGLVKPGGSLRLSCAASGFTFSRY NMNWVR
QAPGKGLEWVSSISTSSNYIYYADSVKGRFTFSRDNAKNSL

DLOMSGLRAEDTAIYYCTRGWGPFDYWGOQGTLVTVSS

EVOLVESGGGLVKPGGSLRLSCAASGFTFSRYNMNWVRQ
APGKGLEWVSSISTSSNYIYYADSVKGRFTFSRDNAKNSLD
LOMSGLRAEDTATY YCTRGWGPFDYWGQGTLVTVSSGGS
scFv37 | CD3W248 HL | S T 336
EGKSSGSGSESKSTGGSDILLTQSPGILS VSPGERVSFSCRAR
QSIGTAIHWYQQRTNGSPRLLIK Y ASESISGIFSRFSGSGSGT
DFTLTINSVESEDIADY YCQOQSGSWPYTFGGGTKLEIK

DILLTQSPGILSVSPGERVSFSCRARQSIGTAIHWYQOQRTNG
SPRLLIKYASESISGIPSRFSGSGSGTDFTLTINSVESEDIADY
YCOQQSGSWPYTFGGGTKLEIKGGSEGKSSGRGRESKETGGS
EVQLVESGGGLVEPGGSLELSCAASGETFSRYNMNWVRO

APGKGLEWVESISTSSNYIYYADSVKGRETFSEDNAKNSLD
LOMSGLRAEDTAIYYCTRGWGPEFDY WGQGTLVTVSS

scFv38 | CD3W248 LH

(O8]
L2
~3

Table 27. SEQ ID NOs and amino acid sequences of se¥Fv-Fc (seFv-hinge CH2-CH3) anti-CD3
antibodies

A SEQ
sckv Antibody ) . . ( . ,
sckFv-Fe (scFv-hinge CH2-CH3) amino acid sequences 13
name Name )
NO:
EVOLVESGGGLVKPGGSLRLSCAASGFTFSRYNMNWVRQAP
CDAW 244~ GEKGLEWVSSISTSSNYITYYADSVKGRFTFSRDNAKNSLDLOM
sckv29 HLFe SGLRAEDTAIY YCTRGWGPFDY WGQGTLVTVSSGGSEGKSS 326
GSGSESKSTGGSDIOMTQSPSSLSASVGDRVTITCRARQSIGT
ATHWYQOKPGKAPKLLIYYASESISGVPSRFESGSGSGTDFTLTI
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SSVOPEDFATY YCQOSGSWPYTFGOOTKLEIKEPKSSDKTHT
CPPCPAPEAAGGPSVELFPPKPKDITLMISRTPEVTCVVVSVSH
EDPEVEFNWY VDGVEVHNAKTKPREEQYNSTYRVYVSVLTVL
HODWLNGKEYKCKVSNKALPAPIEKTISKAKGOPREPOVYV
YPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQOPENNYK
TTPPVLDSDGSFALVSKLTVDKSRWOQOQGNVESCSVMHEALH
NHYTOQKSLSLSPGK

DIOMTOSPSSLSASVGDRVTITCRARQSIGTAIHWYQQKPGK A
PKLLIYYASESISGVPSRFSGSGSGTDFTLTISSVOPEDFATYYC
QOQSGSWPYTFGQGTKLEIKGGSEGKSSGSGRESKSTGGSEVQ
LVESGGGLVKPGGSLRLSCAASGFTFSRYNMNWVROAPGKG
LEWVSSISTSSNYIYYADSVKGRFTFSRDNAKNSLDLOMSGL
CD3W244-~ RAEDTAIYYCTRGWGPFDY WGOQGTLVTVSSEPKSSDETHTC
LH-Fc PPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVEVESHE
DPEVEFNWYVDGVEVHNARTKPREEQYNSTYRVVSVLTVL
HODWLNGKEYRKCEVSNKALPAPIEKTISKAKGQPREPOVYV
YPPSREEMTKNQVSLTCLVEGFYPSDIAVEWESNGOPENNYK
TTPPVLDSDGSFALVSKLTVDKSEWOQOGNVFSCSVMHEALH
NHYTOQKSLSLSPGK

(49
N3
3

sckFv30

EVOLVESGGGLVEPGGSLRLSCAASGETESRYNMNW VRQAP
GKGLEWVSSISTSSNYIYYADSVKGREFTFSRDNAKNSLDEOQM
SGLRAEDTATY YCTRGWGPFDYWGOGTLVTVSSGGSEGKSS
GSGRESKSTGGSDIOMTOSPSSLSASVGDRVTITCRARQSIGT
ATHWYQOKPGKAPKLLIKYASESISGVESRFSGSGSGTDFTLTI
CD3W245- SSLOPEDFATYYCQOSGSWRPYTFGOOGTKLEIKEPK SSDKTHT
HL-Fc CPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVSVSH
EDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVL
HODWLNGKEYKCKVSNKALPAPIEKTISKAK GOQPREPQVYV
YPPSREEMTENQVSLTCLVKGFYPSDIAVEWESNGOPENNYK
TTPPVLDSDIGRFALVSKLTVDEKSRWOOQGNVFSCSVMHEALH
NHYTQKSLSLSPGK

98]
~J
A

scFv3i

DIOMTQSPSSLSASVGDRVTITCRARQSIGTAIHWYQOKPGK A
CD3W245- | PKLLIKYASESISGVPSRFSGSGRGTDFTLTISSLOPEDFATYYC
LH-Fc QOSGSWPYTFGOGTKLEIKGGSEGK S8GSGSESKSTGGSEVQ

LVESGGGLVKPGGSLRLSCAASGFTFSRYNMNWVRQAPGKG

scFv32 376
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LEWVSSISTSSNYIY Y ADSVKGRFTFSRDNAKNSLDLOMSGL
RAEDTAIYYCTRGWGPFDY WGOQGTLVTVSSEPKSSDETHTC
PPCPAPEAAGGPSVFLFPPKPKDTEMISRTPEVTCVVVSVSHE
DPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVL
HODWLNGKEYKCKVSNKALPAPIEKTISKAKGOPREPOVYV
YPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQOPENNYK
TTPPVLDSDGSFALVSKLTVDKSRWOQOQGNVESCSVMHEALH
NHYTOQKSLSLSPGK

EVOLVESGGGLVKPGGSLRLSCAASGETESRY NMINWVROAP
GKGLEWVSSISTSSNYIY Y ADSVKGRFTFSRDNAKNSLDLOM
SGLRAEDTAIY YCTRGWGPFDYWGQGTLVTVIESGGSEGKSS
GSGSESKSTGGEDIOMTQSPSSLSASVGDRVTITCRARQSIGT
ATHWYQQKPGKAPKLLIKYASESISGVPSRFSGSGSGTDFTLTI
CD3W246- SSVOPEDFATYYCQQSGSWPYTFGQGTKLEIKEPKSSDKTHT
HL-Fc CPPCPAPEAAGGPSVELFPPEPKDTLMISRTPEVTCVVVSVSH
EDPEVEFNWYVDGVEVHNAKTKPREEQYNSTYRVVEVLTVL
HODWLNGKEYRKCEVSNKALPAPIEKTISKAKGQPREPOVYV
YPPSREEMTKNQVSLTCLVEGFYPSDIAVEWESNGOPENNYK
TTPPVLDSDGSFALVSKLTVDKSEWOQOGNVFSCSVMHEALH
NHYTQKSLSLSPGE

99
-3
2

sckFv33

DIOMTQSPSSLSASVGDRVTITCRARQSIGTAIHWYQOQKPGK A
PKLLIKYASESISGVPSREFSGSGSGTDFTLTISSVOPEDFATYYC
QOQSGSWPYTFGQGTELEIKGGSEGKSSGRGSESKSTGGREVQ
LVESGGGLVEPGGSLRLSCAASGFTFSRYNMNWVROAPGKG
LEWVSSISTSSNYTY YADSVEGRFTFSRONAKNSLDLOMSGL
B CD3W246- RAEDTAIYYCTRGWGPFD'YWGOQGTLVTVSSEPKSSDKTHTC
SR LH-Fc PPCPAPEAAGGPSVFLFPPKPEDTLMISRETPEVTCVVVEVSHE )
DPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVEVLTVL
HODWLNGKEYKCKVSNKALPAPIEKTISKAK GOQPREPQVYV
YPPSREEMTENQVSLTCLVKGFYPSDIAVEWESNGOPENNYK
TTPPVLDSDIGRFALVSKLTVDEKSRWOOQGNVFSCSVMHEALH
NHYTQKSLSLSPGK

cpawasr. | EVQLVESGGGLVKPGGSLRLSCAASGFTFSRYNMNWVRQAP
VIS R GKGLEWVSSISTSSNYTYVYADSVKGRFTFSRDNAKNSLDLOM | 37
SGLRAEDTAIY YCTRGWGPFDY WGQGTLVTVSSGGSEGKSS

U]
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GSGSESKSTGGSPIOMTOSPSSLSASVGDRVTTITCRARQSIGT
AIHWYQOKPGKAPKLLIYYASESISGVPSRFSGSGSGTDFTLTI
SSLOPEDFATYYCQOQSGEWPYTFGQGTKLEIKEPKSSDKTHT
CPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVSVSH
EDPEVKFNWY VDGVEVHNAKTKPREEQYNSTYRVVYSVLTVL
HODWLNGKEYKCKVSNKALPAPIEKTISKAKGOPREPOVYV
YPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQOPENNYK
TTPPVLDSDGSFALVSKLTVDKSRWOQOQGNVESCSVMHEALH
NHYTOQKSLSLSPGK

DIOMTOSPSSLSASVGDRVTITCRARQSIGTAIHWYQQKPGK A
PKLLIYYASESISGVPSRFSGSGSGTDFTLTISSLOPEDFATYYC
QOSGSWPYTFGQGTKLEIKGGSEGKSSGSGSESKSTGGSEVQ

LVESGGGLVKPGGSLRLSCAASGFTFSRYNMNWVROAPGKG
LEWVSSISTSSNYIYYADSVKGRFTFSRDNAKNSLDLOMSGL

. CD3W247- RAEDTAIYYCTRGWGPFDY WGOQGTLVTVSSEPKSSDETHTC R
V30 LH-Fc PPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVEVESHE 80
DPEVEFNWYVDGVEVHNARTKPREEQYNSTYRVVSVLTVL

HODWLNGKEYRKCEVSNKALPAPIEKTISKAKGQPREPOVYV

YPPSREEMTKNQVSLTCLVEGFYPSDIAVEWESNGOPENNYK
TTPPVLESDGSFALVSKLTVDKSRWOQQGNVEFSCSVMHEALH
NHYTQKSLSLSPGE

EVOLVESGGGLVKPGGSLELSCAASGEFTESRYNMNWVREOAP
GKGLEWVSSISTSSNYIYYADSVKGREFTFSRDNAKNSLDEOQM
SGLRAEDTAIY YCTROWGPFDYWGOQGTLVTVSSGGSEGKSS

GSGSESKSTGGSHHLLTOSPGILSVSPGER VSFSCRARQSIGTAL
HWYQQRTNGSPRLULIKYASESISGIPSRFSGSGSGTDFTLTING

o CD3W248- VESEDIADYYCQOQSGSWPYTFGOGTKLEIKEPK SSDEKTHTCPP e
SR HL-Fc CPAPEAAGGPSVFLFPPKPEDTLMISRTPEVTCVVVSVSHEDP ut
EVKFNWYVDGVEVHNAKTEPREEQYNSTYRVVSVLTVEHQ

DWENGKEYKCKVSNKALPAPIEKTISK AKGOPREPOQVYVYPP
SREEMTKNQVSLTCLVKGFYPSDIAVEWESNGOQPENNYKTTP
PVLDSDGSFALVSKLTVDKSRWOOQGNVESCSVMHEALENHY

TOKSLSLSPGK

L
]
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DILLTQSPGILS VSPGER VSFSCRARQSIGTAIHWYQORTNGSP
RLLIKY ASESISGIPSRFSGSGSGTDFTLTINSVESEDIADYYCQ
QSGSWPYTFGGGTKLEIK GGSEGK SSGSGSESKSTGGSEVQL
VESGGGLVKPGGSLRLSCAASGFTFSRYNMNWVROAPGKGL
EWVSSISTSSNYIYY ADSVKGRFTFSRDNAKNSLDLOQMSGLR
s CD3IW248- | AEDTAIYYCTRGWGPFDYWGQGTLVTVSSEPKSSDK THTCPP -
LH-Fc CPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVSVSHEDP
EVKFNWYVDGVEVHNAK TKPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNK ALPAPIEKTISK AKGQPREPQVYVYPP
SREEMTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTP
PVLDSDGSFALVSKLTVDKSRWQOGNVPSCSVMHEALHNHY
TOKSLSLSPGK

Table 28, DNA SEQ ID NQGs of anti-CD3 antibodies in scFy and scFv-hinge-CH2Z-CH3 {seFv-Fo}
format

Antibody Name scFv DNA scFv-Fe
SEQ D DNA SEQ
NGO IBNO
CD3W244 HL 384 394
CD3W244 LH 385 395
CD3W245 HL 386 396
CD3W245 LH 387 397
CD3W246 HL 388 398
CD3W246 LH 389 399
CD3W247 HL 390 400
CD3W247 LH 391 401
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CD3W248 HL 392 402

CD3W248 LH 393 403

SEQ D NO: 384 (CD3W244 HL scFv)

GAGGTGCAGCTGOTGOAGAGCGGTGGCGOTCTGOGTGAAGCCAGGTGGCAGCCTGUGECTGA
GCTGTGCCGCCAGCGOGTTTCACCTTICAGCCGCTACAACATGAACTGOGTGCGCCAAGCOCCA
GGCAAGGGCCTGCGAGTGGGTCGAGCAGCATCAGCACCAGCAGCAACTACATCTACTACGCCG
ACAGCGTGAAGGGCCGCTTCACCTTCAGCUGUCGACAACGUCCAAGAACAGCCTGGACCTGCA
GATGAGCGOTCTGCGCOGCCCGAGGACACCGCCATCTACTACTGCACCCGCGOTTOGGGUCCAT
TCGACTACTGGGGCCAGGGCACCCTGOTCGACCGTGAGCAGCGGLGGATCTGAGGGAAAGTC
CAGUGGCTCCOGGCAGCGAAAGUAAGTCCACCOGGCGGAAGCGACATCCAGATGACCCAGAGC
CCAAGCAGCCTGAGCGCCAGCGTCGGCGACCGUCGTGACCATCACCTGTCGTGCCCGCCAGA
GCATCGGCACCGCCATCCACTGOTACCAGCAGAAGCCAGGCAAGGUCCCAAAGCTGCTGAT
CTACTACGCCAGCGAGAGCATCAGCGOTOTGCCAAGCCOGCTTCAGCGGCAGCGGCAGCGGE
ACCGACTTCACCUTGACCATCAGCAGCOGTGCAGCCAGAGGACTTCGCCACCTACTACTGCCA
GCAGAGCGGCAGUTGGCCATACACCTTCGGCCAGGGUCACCAAGUTGGAGATCAAG

SEQ ID NO: 385 (CD3W244_LH scFv)

GACATCCAGATGACCCAGAGCCCAAGCAGUCTGAGCGCCAGCGTCGGUGACCGCGTGACCA
TCACCTGTCGTGCCCGUCAGAGUATCGGCACCOGCCATCCACTGGTACCAGCAGAAGCCAGGT
AAGGCCCCAAAGCTGCTGATCTACTACGCCAGCGAGAGCATCAGCGGTGTGCCAAGCCGCT
TCAGCGGCAGCGGCAGCGUGCACCGACTTCACCCTGACCATCAGCAGCOGTGCAGCCAGAGGA
CTTCGCCACCTACTACTGCCAGCAGAGUCGGCAGCTGGUCATACACCTTICGGCCAGGGCACCA
AGCTGGAGATCAAGGGCGGATCTGAGGGAAAGTCCAGCGGUTCCGGCAGCGAAAGCAAGTC
CACCGGCGGAAGCGAGGTGCAGCTGGTGGAGAGCOGGTGGCGETCTGETGAAGCCAGGTGEL
AGCCTGCOCCTGAGCTOTGUCGCCAGCGOGTTTICACCTTCAGCCGCTACAACATGAACTGGOT
GCGCCAAGCCCCAGGCAAGGGCCTOGGAGTOGGOTGAGCAGCATCAGCACCAGCAGCAACTAC
ATCTACTACGCCGACAGCGTGAAGGGCCGUTTCACCTTCAGCCGCGACAACGCCAAGAACA
GCCTGGACCTGCAGATCGAGCGOTCTGCGCGCCGAGGACACCGCCATCTACTACTGCACCCGC
GGTTGGGGCCCATTCGACTACTGGGGCCAGGGCACCCTGGTGACCGTGAGCAGC
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SEQ ID NO: 386 (CD3W245_HL seFv)

GAGOGTGCAGCTGGTGGAGAGCGGTGGCGGTCTGOTGAAGCCAGGTGGCAGCUTGCGCCTGA
GCTGTGCCGUCCAGCGUTTTCACCTTCAGCCGUTACAACATGAACTGGOTGCGCCAAGCCCCA
GGCAAGGGCCTGGAGTGGGTGAGCAGCATCAGCACCAGCAGCAACTACATCTACTACGCCG
ACAGCGTGAAGGGCCGCTTCACCTTCAGUCCGCGACAACGCCAAGAACAGCCTGRGACCTGCA
GATGAGCGGTCTGCGCGCCGAGCGACACCGCCATCTACTACTGCACCOGCGGTTGGOGOGCCCAT
TCOGACTACTGGGOCCAGGGCACCCTGGTCGACCGTGAGCAGCGGCGGATCTGAGGGAAAGTC
CAGCGGCTCCGGCAGUGAAAGCAAGTCCACCGGUGGAAGCGACATCCAGATGACCCAGAGL
CCAAGCAGCCTGAGCGCCAGCGTCGGCGACCGCOTGACCATCACCTGTCGTGCCCGCCAGA
GCATCGGCACCGCCATCCACTGGTACCAGCAGAAGCCAGGCAAGGCCCCAAAGCTGCTGAT
CAAGTACGCCAGCGAGAGCATCAGCGOTGTGCCAAGCCGUTTCAGCGGCAGUGGCAGLGEC
ACCGACTTCACCCTGACCATCAGCAGCCTGCAGCCAGAGGACTTCGUCACCTACTACTGLCA
GCAGAGCGGCAGCTGGCCATACACCTTCGGCCAGGGCACCAAGCTGGAGATCAAG

SEQ ID NO: 387 (CD3W245_LH scFy)

GACATCCAGATGACCCAGAGCCCAAGCAGCCTGAGCGCCAGCGTCGOGCGACCGCGTGACCA
TCACCTGTCOGTGCCCGCCAGAGCATCGGCACCGCCATCCACTGOGTACCAGCAGAAGCCAGGC
AAGGCCCCAAAGCTGCTGATCAAGTACGCCAGCGAGAGUATCAGCGGTGTGUCAAGUCGCT
TCAGCGGCAGCGGCAGCGGCACCGACTTCACCCTGACCATCAGCAGCUTGCAGCCAGAGGA
CTTCGCCACCTACTACTOGCCAGCAGAGCGGCAGCTGGCCATACACCTTCGOGCCAGGGCACCA
AGCTGGAGATCAAGGGCGGATCTGAGGGAAAGTCCAGCGGCTCCGGCAGCGAAAGCAAGTC
CACCGGCGGAAGCGAGOGTGCAGCTGOTGCAGAGCGGTGGCGGTCTGGTGAAGCCAGGTGGL
AGCCTGCGCCTCGAGCTOGTGCCGCCAGCGGTTTICACCTTCAGCCGCTACAACATGAACTGGOT
GCGCCAAGCCCCAGGCAAGGGCUTGGAGTGGUGTGAGCAGCATCAGCACCAGCAGCAACTAL
ATCTACTACGCCGACAGCGTGAAGGGCCGCTTCACCTTCAGCCGUCGACAACGUCAAGAACA
GUCTGCGACCTGCAGATGAGCGGTCTGUGUGUCGAGGACACCGUCATCTACTACTGCACCCRL
GGTTGGGGCCCATTCCACTACTGOGGCCAGGGLCACCCTGGTGACCGTGAGCAGC

SEQ ID MNO: 388 (CD3W246_HL scFv)

GAGGTGCAGCTGOTGGAGAGCGOGTGGUGOTCTGOTGAAGCCAGGTGGCAGCCTGCGCCTGA
GUTGTGCCGUCAGCGUTTTCACCTTICAGCLCGCTACAACATGAACTGGGTGCGCCAAGCCCCA
GGCAAGGGCCTGGAGTGGOTGAGCAGCATCAGCACCAGCAGCAACTACATCTACTACGCCG
ACAGCGTGAAGGGUCGUTTCACCTTCAGCCGCGACAACGCCAAGAACAGCCTGGACTTGCA
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GATCGAGCGOTCTOGCGCOGCCOGAGGACACCGCCATCTACTACTGCACCCGCGOTTGGOGGUCCAT
TCGACTACTGGGGCCAGGGUCACCCTGOTCGACCGTCGAGCAGCGGLGGATCTGAGGGAAAGTC
CAGCGGCTCCGGCAGCGAAAGCAAGTCCACCGGCGGAAGCGACATCCAGATGACCCAGAGC
CCAAGCAGCCTCGAGCGCCAGCOGTCOGGCGACCGCOGTGACCATCACCTGTCOGTGCCCGCCAGA
GCATCGGCACCGCCATCCACTGGTACCAGCAGAAGCCAGGCAAGGUCCCAAAGCTGCTGAT
CAAGTACGCCAGUCGAGAGCATCAGCGOTGTGCCAAGCCGCTTCAGCGGCAGCGGCAGCGGL
ACCGACTTCACCCTGACCATCAGCAGCGTGCAGCCAGAGGACTTCGCCACCTACTACTGCCA
GCAGAGCGGCAGCTGGCCATACACCTTCGOGCCAGGGCACCAAGCTGUGAGATCAAG

SEQ ID NO: 389 (CD3W246_LH scFv)

GACATCCAGATGACCCAGAGUCCAAGCAGCCTGAGCGCCAGCGTCGGCGACCGCGTGACCA
TCACCTGTCGTGCCCGCCAGAGCATCGGCACCGCCATCCACTGOTACCAGCAGAAGCCAGGL
AAGGCCCCAAAGCTGCTGATCAAGTACGCCAGCGAGAGCATCAGCGOGTOGTGCCAAGCOGCT
TCAGCGGCAGCGGCAGCGGCACCGACTTCACCCTCGACCATCAGCAGCGTGCAGCCAGAGGA
CTTCGCCACCTACTACTGCCAGCAGAGUCGGUAGCTGGCCATACACCTTCGGUCCAGGGCACCA
AGCTGGAGATCAAGGGCGGATCTGAGGGAAAGTCCAGCGGUTCCGGCAGCGAAAGCAAGTC
CACCGGLCGGAAGCGAGGTGCAGCTGGTGGAGAGCGUTGGCGETCTGETGAAGCCAGHTGGC
AGCCTGCOGCCTGAGCTGTGCCGCCAGCGOTTTCACCTTCAGCCGCTACAACATGAACTGGOT
GCGCCAAGCCCCAGGCAAGGGCCTGGAGTOGOTGAGCAGCATCAGCACCAGCAGCAACTAC
ATCTACTACGCCGACAGUGTCGAAGGGUCGUTTCACCTTCAGCCGCGACAACGCCAAGAACA
GCCTGOGACCTGCAGATGAGCGOUTCTGCGCOGCCGAGGACACCGCCATCTACTACTGCACCCGO
GOTTGOGGGCCCATTCCGACTACTGOGGGUCCAGGGCACCCTGGTCGACCGTGAGCAGC

SEQ 1D NO: 390 (CD3W247_HL scFv)

GAGGTGCAGCTGOTGGAGAGCGGTGGCGGTCTGGTGAAGCCAGGTGOCAGCOTGLGCCTGA
GCTGTGCCGCCAGCOGOTTTCACCTTICAGCCGCTACAACATGAACTGOGTGCGCCAAGUCCCA
GGCAAGGGCCTGGAGTOGGOTCGAGCAGCATCAGCACCAGCAGCAACTACATCTACTACGCCG
ACAGCGTGAAGGOCCOGCTTCACCTTCAGCCGCGACAACGUCCAAGAACAGCCTGGACCTGCA
GATGAGCGOTCTGCGCGUCGAGGACACCGUCATCTACTACTGCACCCGCGGTTGGGGUCCAT
TCCACTACTGGGGCCAGGGCACCCTGGTGACCGTGAGCAGCGGUGGATCTGAGGGAAAGTC
CAGCOGGCTCCGUGCAGCGAAAGCAAGTCCACCGGUGGAAGCGACATCCAGATGACCCAGAGC
CCAAGCAGCCTOAGCGCCAGUCGTCGGCGACCGCOGTGACCATCACCTGTCOGTGCCCGCCAGA
GCATCGGCACCGCCATCCACTGOTACCAGUAGAAGCCAGGCAAGGUCCCAAAGCTGCTGAT
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CTACTACGCCAGCGAGAGCATCAGCGOTOGTGCCAAGCCGUTTCAGCGGCAGUGGCAGCGOC
ACCGACTTCACCCTGACCATCAGCAGCCTGCAGCCAGAGGACTTCGUCACCTACTACTGLCA
GCAGAGCGGCAGCTGGCCATACACCTTCGGCCAGGGCACCAAGCTGGAGATCAAG

SEQ ID NO: 391 (CD3W247_LH scFy)

GACATCCAGATGACCCAGAGCCCAAGCAGCCTGAGCGUCAGCGTCGOGCCGACCGCOTGACCA
TCACCTGTCOTGLCCCGCCAGAGCATCGGUACCGUCATCCACTGOGTACCAGCAGAAGCCAGGC
AAGGCCCCAAAGCTGCTGATCTACTACGUCCAGCGAGAGCATCAGCGGTGTGUCAAGCCGLT
TCAGCGGCAGCGGCAGCGGCACCGACTTCACCCTGACCATCAGCAGCCTGCAGCCAGAGGA
CTTCGCCACCTACTACTOGCCAGCAGAGCGGCAGCTGGCCATACACCTTCGOGCCAGGGCACCA
AGCTGGAGATCAAGGGCGGATCTGAGGGAAAGTCCAGCGGCTCCGGCAGCGAAAGCAAGTC
CACCGGCGGAAGCGAGOGTGCAGCTGOTGCAGAGCGGTGGCGGTCTGGTGAAGCCAGGTGGL
AGCCTGCGCCTCGAGCTOGTGCCGCCAGCGGTTTICACCTTCAGCCGCTACAACATGAACTGGOT
GCGCCAAGCCCCAGGCAAGGGCUTGGAGTGGUGTGAGCAGCATCAGCACCAGCAGCAACTAL
ATCTACTACGCCGACAGCGTGAAGGGCCGCTICACCTTCAGUCGCGACAACGCCAAGAACA
GUCTGCGACCTGCAGATGAGCGGTCTGUGUGUCGAGGACACCGUCATCTACTACTGCACCCRL
GGTTGGGGCCCATTCCACTACTGOGGCCAGGGLCACCCTGGTGACCGTGAGCAGC

SEQ ID MNO: 392 (CD3W248 _HL scFv)

GAGGTGCAACTGOTGGAGTCTGGOGGAGGCCTGUTCAAGCCTGOOGGGGTCCUTGAGACTCT
CCTGTGCAGCCTCTGGATTCACCTTCAGTAGATATAACATGAACTGGGTCCGCCAGGCTCCA
GGGAAGGGOCTGGAGTGOOTCTCATCCATTAGTACTAGTAGTAATTACATATACTACGCAGA
CTCAGTGAAGGGCCGATTCACCTTCTCCAGAGACAACGCCAAGAACTCACTGGATCTGCAAA
TGAGCGOCCTGAGAGCCGAGGACACGGCTATITATTACTGTACGAGAGGCTGGGGGCCTTTT
GACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGGUGGATCTGAGGGAAAGTCCA
GCGOGCTCCGGLAGCGAAAGCAAGTCCACCGGLCGUGAAGCGACATCTIGCTGACTCAGTCTCC
AGGCATCCTOTCTGTGAGTCCAGGAGAAAGAGTCAGTTTICTCCTGCAGGGCCAGACAGAGC
ATTGGCACAGCCATACACTOGOTATCAGCAAAGAACAAATGOTTCTCCAAGGCTTCTCATAAA
GTATGCTICTGAGTCTATCTCTGGGATCCCTTCCAGGTTTAGCGGCAGTGGATCAGGGACAG
ATTTTACTCTTACCATCAACAGTGTGCGAGTCTGAAGATATTGCAGATTATTACTGTCAACAA
AGTGOGAGCTGOGCCGTACACGTTCGGAGGGOGGGACCAAGOTGGAAATAAAA

SEQ ID NO: 393 (CD3W248_LH sefv)
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GACATCTTGCTGACTCAGTCTCCAGGCATCCTOTCTGTGAGTCCAGGAGAAAGAGTCAGTTT
CTCCTGCAGGGUCAGACAGAGCATTGGCACAGCCATACACTGGTATCAGCAAAGAACAAAT
GGTTCTCCAAGGUTTCTCATAAAGTATGUTTCTGAGTCTATCTCTGGGATCCCTTCCAGGTTT
AGCGGCAGTGCGATCAGGGACAGATTTTACTCTTACCATCAACAGTGTGGAGTCTGAAGATAT
TGCAGATTATTACTGTCAACAAAGTGGGAGCTGGCCGTACACGTTCGGAGGGGGGACCAAG
CTGGAAATAAAAGGCGGATCTGAGGGAAAGTCCAGCGGCTCCGGLCAGCGAAAGCAAGTCCA
CCGGCGGAAGCGAGGTGCAACTGGTGCAGTCTGGGGGAGGCCTGGTCAAGCCTGLGGGETC
CCTGAGACTCTCCTGTGCAGCCTCTGOGATTCACCTTCAGTAGATATAACATGAACTGGGTCC
GCCAGOGCTCCAGGGAAGGOGOGCTGOAGTGOOTCTCATCCATTAGTACTAGTAGTAATTACATA
TACTACGCAGACTCAGTGAAGGGCCGATTCACCTTICTCCAGAGACAACGUCAAGAACTCACT
GGATCTGCAAATGAGCGGCCTGAGAGCCGAGGACACGGCTATTTATTACTGTACGAGAGGC
TGGGGOCCTITIGACTACTGOGGCCAGGGAACCCTOGOTCACCGTCTCCTCA

SEQ ID MNO: 394 (CD3W244_HL-scFv-Fo)

GAGGTGCAGCTGGTGGAGAGUGOGTGGUGHGTCTGOTGAAGCCAGGTGGCAGCCTGCGCCTGA
GUTGTGCCGUCAGCGUTTTCACCTTICAGCLCGCTACAACATGAACTGGGTGCGCCAAGCCCCA
GGCAAGGGCCTGGAGTGGOTGAGCAGCATCAGCACCAGCAGCAACTACATCTACTACGCCG
ACAGCGTGAAGGGUCGUTTCACCTTCAGCCGCGACAACGCCAAGAACAGCCTGGACTTGCA
GATCGAGCGGTCTGCGCGCCGAGCACACCGCCATCTACTACTGCACCCGCGOGTTGGOGGCCCAT
TCGACTACTGGGGCCAGGGCACCCTGGTCGACCGTGAGCAGCGGCGGATCTGAGGGAAAGTC
CAGCOGGCTCCGGCAGCGAAAGCAAGTCCACCGGCGOAAGCGACATCCAGATGACCCAGAGC
CCAAGCAGCCTCAGCGCCAGCGTCGGCOGACCGUGTGACCATCACCTOTCGTOGCCCGLCAGA
GUATCGGCACCGCCATCCACTGGTACCAGCAGAAGUCAGGUAAGGCCCCAAAGCTGCTGAT
CTACTACGCCAGCGAGAGCATCAGCGGTGTGCCAAGCCGCTTCAGCGGLCAGCGGCAGCGGL
ACCGACTTCACCCTGACCATCAGCAGCOTGCAGCCAGAGGACTTCGCCACCTACTACTGCCA
GCAGAGCGGCAGCTGGCCATACACCTTCGGCCAGGGCACCAAGCTGGAGATCAAGGAGCCC
AAATCTAGCGACAAAACTCACACATGTCCACCGTGCCCAGCACCTGAAGCAGCAGGGGGAC
CGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAG
GTCACATGCGTGGTGGTGAGCGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACG
TGGACGOGCOGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCA
COTACCOTGTGGTCAGCGTCCTCACCGTCUTGCACCAGGACTGOUTGAATGGCAAGGAGTALC
AAGTGCAAGGTCTCCAACAAAGCCUTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCA
AAGGGCAGCCCCGAGAACCACAGGTGTACGTGTACCCCCCATCCCGGGAGGAGATGACCAA
GAACCAGGTCAGCCTCGACCTGCCTGOTCAAAGGCTTCTATCCCAGCGACATCGCCOGTGGAGT
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GGOAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGA
COGUTCCTTCGCCCTCGTCGAGCAAGUTCACCGTGGACAAGTCTAGATGGUCAGCAGGGGAAL
GTCTTCTCATGCTCCGTGATGCATGAGGUTCTGCACAACCACTACACGCAGAAGAGCCTCTC
CCTGTCTCCGGGTAAA

SEQ ID NO: 393 (CD3W244 LH-scFv-Fo)

GACATCCAGATGACCCAGAGCCCAAGCAGCCTGAGUGCCAGUGTCGGCCGACCGLGTGACCA
TCACCTGTCGTGLCCCGCCAGAGCATCGUGCACCGCCATCCACTGUGTACCAGCAGAAGCCAGEGC
AAGGCCCCAAAGCTGCTGATCTACTACGCCAGCGAGAGCATCAGCGOGTGTGCCAAGCCGCT
TCAGCGGCAGCOGGCAGCGGCACCGACTTCACCCTGACCATCAGCAGCGTGCAGCCAGAGGA
CTTCGCCACCTACTACTGCCAGCAGAGCGOCAGCTGOCCATACACCTTCGGCCAGGGCACCA
AGCTGGAGATCAAGGGCGGATCTGAGGGAAAGTCCAGCGOCTCCGGLAGCGAAAGCAAGTC
CACCGGCGGAAGCGAGOGTGCAGCTGOTGGAGAGCGOGTGGCOGOTCTGOTGAAGCCAGGTGEC
AGCCTGCGCCTCAGCTGTGCCGCCAGCGGTTTCACCTTCAGCCGUTACAACATGAACTGGOT
GUGCCAAGCCCCAGGCAAGGGCUTGGAGTGGGTGAGCAGCATCAGCACCAGCAGCAACTAL
ATCTACTACGCCGACAGCGTGAAGGGCCOCTTCACCTTCAGCCGLCGACAACGCCAAGAACA
GCCTGGACCTGCAGATGAGCGOTCTGCGCGCCGAGGACACCGUCATCTACTACTGCACCCGC
GGTTGGGGCCCATTCGACTACTGOGGOGCCAGGGCACCCTGGTGACCOGTCGAGCAGCGAGCCCA
AATCTAGCGACAAAACTCACACATOGTCCACCOGTGCCCAGCACCTGAAGCAGCAGGGGGACC
GTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATCGATCTCCCGGACCCCTGAGG
TCACATGCOGTGGTGGTGAGCOGTCGAGCCACGAAGACCCTGAGOGTCAAGTTCAACTGOGTACGT
GUACGOGCOTGOAGGTGCATAATGCCAAGACAAAGCCGUGGGAGGAGCAGTACAACAGCAC
GTACCGTOTGGTCAGCOGTCCTCACCGTCOTGCACCAGGACTGOCTGAATGGCAAGGAGTACA
AGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAA
AGGGCAGCCCCGAGAACCACAGGTGTACGTGTACCCCCCATCCCGGGAGGAGATGACCAAG
AACCAGGTCAGCCTGACCTGCCTOGOTCAAAGGCTTCTATCCCAGCGACATCGCCOGTGGAGTG
GGAGAGCAATGOGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGUTGGACTCCGALC
GGCTCCTTCGCCCTCGTGAGCAAGCTUACCGTGGACAAGTCTAGATGGCAGCAGGGGAACG
TCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCC
CTGTCTCCGGUGTAAA

SEQ ID NO: 396 (CD3W245 HL-scFv-Fe)
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GAGGTGCAGCTGOTGGAGAGCGOGTGGUGOTCTGOTGAAGCCAGGTGGCAGCCTGCGCCTGA
GUTGTGCCGUCAGCGUTTTCACCTTICAGCLCGCTACAACATGAACTGGGTGCGCCAAGCCCCA
GGCAAGGGCCTGGAGTGGOTGAGCAGCATCAGCACCAGCAGCAACTACATCTACTACGCCG
ACAGCGTGAAGGGUCGUTTCACCTTCAGCCGCGACAACGCCAAGAACAGCCTGGACTTGCA
GATCGAGCGGTCTGCGCGCCCGAGGACACCGCCATCTACTACTGCACCCGCGOGTTGGOGGCCCAT
TCGACTACTGGGGCCAGGGCACCCTGGTCGACCGTGAGCAGCGGCGGATCTCGAGGGAAAGTC
CAGCGGCTCCGGCAGCGAAAGCAAGTCCACCGGUGGAAGCGACATCCAGATGACCCAGAGL
CCAAGCAGCCTGAGCGCCAGCGTCGGCOGACCGOGTGACCATCACCTGTCGTGCCOGCCAGA
GCATCGGCACCGCCATCCACTGOGTACCAGCAGAAGCCAGGUAAGGCCCCAAAGCTGCTGAT
CAAGTACGCCAGCGAGAGUCATCAGCGGTGTGUCAAGUCGLTTCAGCGGCAGUGGCAGLGEC
ACCGACTTCACCCTGACCATCAGCAGCCTGCAGCCAGAGGACTTCGCCACCTACTACTGCCA
GCAGAGCGGCAGCTGGCCATACACCTTCGGCCAGGGCACCAAGCTGGAGATCAAGGAGCCC
AAATCTAGCGACAAAACTCACACATGTCCACCGTGUCCAGCACCTGAAGCAGCAGGGGGAL
CGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAG
GTCACATGCGTGOTGOTGAGCGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACG
TGGACGOCCTGCAGGTGCATAATGCCAAGACAAAGCCGUGGGAGGAGCAGTACAACAGCA
CGTACCGTOGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGOGCTGAATGGCAAGGAGTAC
AAGTGCAAGGTCTCCAACAAAGCCUTCCCAGCOCCCATCGAGAAAACCATCTCCAAAGCCA
AAGGGCAGCCCCGAGAACCACAGGTGTACGTGTACCCCCCATCCCOGGGAGGAGATGACCAA
GAACCAGUTCAGCCTCGACCTGCCTGOTCAAAGGCTTCTATCCCAGCGACATCGUCGTGGAGT
GGGAGAGCAATGGOGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGUTGGACTOCGA
CGGCTCCTTCGCCCTCOTGAGCAAGCTCACCGTGGACAAGTCTAGATGGCAGCAGGGGAAC
GTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTC
CCTGTCTCCGGGTAAA

SEQ ID NO: 397 (CD3W245_LH-scFv-Fe)

GACATCCAGATGACCCAGAGCCCAAGCAGUCTGAGCGCCAGCGTCGGUGACCGCGTGACCA
TCACCTGTCGTGCCCGUCAGAGUATCGGCACCOGCCATCCACTGGTACCAGCAGAAGCCAGGT
AAGGCCCCAAAGCTGCTGATCAAGTACGCCAGUGAGAGCATCAGCGGTGTGCCAAGCOGCT
TCAGCGGCAGCGGCAGCGGCACCQACTTCACCCTGACCATCAGCAGCCTGCAGCCAGAGGA
CTTCGCCACCTACTACTGCCAGCAGAGUGGCAGCTGGUCATACACCTTCGGCCAGGGCACCA
AGCTGGAGATCAAGGGCGGATCTGAGGGAAAGTCCAGCGGUTCCGGCAGCGAAAGCAAGTC
CACCGGLCGGAAGCGAGGTGCAGCTGGTGGAGAGCGUTGGCGETCTGETGAAGCCAGHTGGC
AGCCTGCOGCCTGAGCTGTGCCGCCAGCGOGTTTCACCTTCAGCCGCTACAACATGAACTGGOT
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GCGCCAAGCCCCAGGCAAGGGCOTGGAGTGOGOGTGAGCAGCATCAGCACCAGCAGCAACTAL
ATCTACTACGCCGACAGCGTGAAGGGCCGCTICACCTTCAGUCGCGACAACGCCAAGAACA
GCCTGGACCTGCAGATGAGCGOTCTGUGCGCCGAGGACACCGCCATCTACTACTGCACCCGL
GGTTGGGGCCCATTCGACTACTGOGGGCCAGGGCACCCTGGTGACCOGTCGAGCAGCGAGCCCA
AATCTAGCGACAAAACTCACACATGTCCACCOGTGUCCCAGCACCTGAAGCAGCAGGGGGACC
GTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGG
TCACATGCOGTGGTGGTGAGCGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGT
GGACGGCOGTGGAGOGTGCATAATGCCAAGACAAAGCCGUOGGGAGGAGCAGTACAACAGCAC
GTACCOTOTGUTCAGCGTCCTCACCGTCCTGCACCAGGACTGOGCTGAATGGCAAGGAGTACA
AGTGCAAGGTCTCCAACAAAGCCCTCCOCAGCCCCCATCGAGAAAACCATUTCCAAAGCCAA
AGGGCAGCCCCGAGAACCACAGGTGTACGTGTACCCCCCATCCCGGGAGGAGATGACCAAG
AACCAGGTCAGCCTGACCTGCCTOGOTCAAAGGCTTCTATCCCAGCGACATCGCCOGTGGAGTG
GGAGAGCAATGOGCAGCCGGAGAACAACTACAAGACCACGCCTCCCOGTGUTGGACTOCGAL
GGCTCCTTCGCCCTCGTGAGCAAGCTUACCGTGGACAAGTCTAGATGGCAGCAGGGGAACG
TCTTCTCATGCTCCGTCGATGCATCGAGGUTCTGCACAACCACTACACGCAGAAGAGCCTCTCC
CTGTCTCCGGGTAAA

SEQ ID NQ: 398 (CD3W246_HL-scFv-Fe}

GAGUGTGCAGCTGOTGGAGAGCGGTGGCGGTCTGGTGAAGCCAGGTGGCAGCCTGUGCCTGA
GCTGTGCCGCCAGCOGOTTITCACCTTICAGCCGCTACAACATGAACTGOGTGCGUCAAGCLCCCA
GGCAAGGGCCTGGAGTOGGOTCGAGCAGCATCAGCACCAGCAGCAACTACATCTACTACGCCG
ACAGCGTGAAGGOCCOGCTTCACCTTCAGCCGCGACAACGUCCAAGAACAGCCTGGACCTGCA
GATGAGCGOTCTOCGCGUCGAGGACACCGUCATCTACTACTGCACCCGCGOTTGGGGLCCAT
TCCACTACTGGGGCCAGGGCACCCTGGTGACCGTGAGCAGCGGUGGATCTGAGGGAAAGTC
CAGCGGCTCCGGCAGCGAAAGCAAGTCCACCGGCGGAAGCGACATCCAGATGACCCAGAGC
CCAAGCAGCCTCGAGCGCCAGCOGTCOGGCGACCGCOGTGACCATCACCTGTCOGTGCCCGCCAGA
GCATCGGCACCGCCATCCACTGGTACCAGCAGAAGCCAGGCAAGGCCCCAAAGCTGUTGAT
CAAGTACGCCAGUGAGAGCATCAGCGOTGTGCCAAGCCGCTTCAGCGGCAGCGGCAGCGGL
ACCGACTTCACCCTGACCATCAGCAGCGTGCAGCCAGAGGACTTCGCCACCTACTACTGCCA
GCAGAGCGGCAGCTGGCCATACACCTTCGOCCAGGGCACCAAGCTGGAGATCAAGGAGCCC
AAATCTAGCGACAAAACTCACACATGTCCACCGTGCCCAGCACCTGAAGCAGCAGGGGGAC
COTCAGTUTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAG
GTCACATGCGTGGTGGTCGAGCGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACG
TGGACGOGCGTGGAGGTGCATAATGCCAAGACAAAGCCGUGGGAGGAGCAGTACAACAGCA
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COTACCOTGTGGTCAGCGTCCTCACCGTCUTGCACCAGGACTGGUTGAATGGCAAGGAGTAC
AAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCA
AAGGGCAGCCCCGAGAACCACAGGTGTACGTGTACCCCCCATCCCGGUGAGGAGATGACCAA
GAACCAGGTCAGCCTCGACCTGCCTGOTCAAAGGCTTCTATCCCAGCGACATCGCCOGTGGAGT
GGGAGAGCAATGGOGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGUTGGACTOCGA
CGGCTCCTTCGCCCTCOTGAGCAAGCTCACCGTGCACAAGTCTAGATGGCAGCAGGGGAAC
GTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTC
CCTGTCTCCGGOGTAAA

SEQ ID NO: 399 (CD3W246_LH-scFv-Fe)

GACATCCAGATGACCCAGAGUCCAAGCAGCCTGAGCGCCAGCGTCGGCGACCGCGTGACCA
TCACCTGTCGTGCCCGCCAGAGCATCGGCACCGCCATCCACTGGTACCAGCAGAAGCCAGGC
AAGGCCCCAAAGCTGCTGATCAAGTACGCCAGCGAGAGCATCAGCGOGTOGTGCCAAGCOGCT
TCAGCGGCAGCGGCAGCGGCACCGACTTCACCCTCGACCATCAGCAGCGTGCAGCCAGAGGA
CTTCGCCACCTACTACTGCCAGCAGAGUGGUAGCTGGCCATACACCTTCGGUCCAGGGCACCA
AGCTGGAGATCAAGGGCGGATCTGAGGGAAAGTCCAGCGGUTCCGGCAGCGAAAGCAAGTC
CACCGGCGGAAGCGAGGTGCAGCTGGTGGAGAGCGETGGUGETCTGOTGAAGCCAGGTGGC
AGCCTGCOGCCTGAGCTGTGCCGCCAGCGOTTTCACCTTCAGCCGCTACAACATGAACTGGOT
GCGCCAAGCCCCAGGCAAGGGCCTGGAGTOGGOTGAGCAGCATCAGCACCAGCAGCAACTAC
ATCTACTACGCCGACAGUGTCGAAGGGUCGUTTCACCTTCAGCCGCGACAACGCCAAGAACA
GCCTGGACCTGCAGATCGAGCGOTCTGCGCOGCCCGAGGACACCGCCATCTACTACTGCACCCGC
GOTTGOGGGCCCATTCCGACTACTOGOGGGUCCAGGGUACCCTGGTCACCGTGAGCAGCGAGUCCA
AATCTAGCGACAAAACTCACACATGTCCACCGTGCCCAGCACCTGAAGCAGCAGGGGGACC
GTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGG
TCACATGCGTGGTGGTGAGCGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTY
GGACGGOGTGGAGGTGCATAATGCCAAGACAAAGCCGCGOGGAGGAGCAGTACAACAGCAC
GTACCGTGTGOTCAGCOGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACA
AGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAA
AGGGCAGCCCCCGAGAACCACAGGTGTACGTGTACCCCCCATCCCGGGAGGAGATGACCAAG
AACCAGGTCAGCCTGACCTGCCTGOGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTG
GUAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGALC
GGCTCCTTCGCCCTCOTGAGCAAGUCTCACCGTGGACAAGTCTAGATGGCAGCAGGGGAACG
TCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCC
CTGTCTCCGGGTAAA
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SEQ ID NO: 400 (CD3W247_HL-scFv-Fo)

GAGOGTGCAGCTGGTGGAGAGCGGTGGCGGTCTGOTGAAGCCAGGTGGCAGCUTGCGCCTGA
GCTGTGCCGUCCAGCGUTTTCACCTTCAGCCGUTACAACATGAACTGGOTGCGCCAAGCCCCA
GGCAAGGGCCTGGAGTGGGTGAGCAGCATCAGCACCAGCAGCAACTACATCTACTACGCCG
ACAGCGTGAAGGGCCGCTTCACCTTCAGUCCGCGACAACGCCAAGAACAGCCTGCGACCTGCA
GATGAGCGGTCTGCGCGCCGAGCGACACCGCCATCTACTACTGCACCOGCGGTTOGGOGOGCCCAT
TCOGACTACTGGGOCCAGGGCACCCTGGTCGACCGTGAGCAGCGGCGGATCTGAGGGAAAGTC
CAGCGGCTCCGGCAGUGAAAGCAAGTCCACCGGUGGAAGCGACATCCAGATGACCCAGAGL
CCAAGCAGCCTGAGCGCCAGCGTCGOCGACCGCOTGACCATCACCTGTCGTGCCCGCCAGA
GCATCGGCACCGCCATCCACTGGTACCAGCAGAAGCCAGGCAAGGCCCCAAAGCTGCTGAT
CTACTACGCCAGCGAGAGCATCAGCGOTOGTGCCAAGCCGUTTCAGCGGCAGUGGCAGCGOC
ACCGACTTCACCCTGACCATCAGCAGCCTGCAGCCAGAGGACTTCGUCACCTACTACTGLCA
GCAGAGCGGCAGCTGGCCATACACCTTCGGCCAGGGCACCAAGCTGGAGATCAAGGAGCCC
AAATCTAGCGACAAAACTCACACATGTCCACCGTGCCCAGCACCTGAAGCAGCAGGGGGAC
COTCAGTCTICCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAG
GTCACATGCGTGOTGOTGAGCOGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGOGTACG
TGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGUGGGAGGAGCAGTACAACAGCA
CGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGUAAGGAGTALC
AAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCA
AAGGGCAGCCCCGAGAACCACAGGTOTACGTGTACCCCCCATCCCOGGAGGAGATGACCAA
GAACCAGOGTCAGCCTCGACCTGCCTGOTCAAAGGCTTCTATCCCAGCGACATCGUCGTGGAGT
GGGAGAGCAATGGOGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGA
COGGCTCCTTCGCCCTCOTGAGCAAGCTCACCOGTGGACAAGTCTAGATGGCAGCAGGGGAAC
GTCTITCTCATGUTCOGTGATGCATCGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTC
CCTGTCTCCGGGTAAA

SEQ ID NO: 401 (CD3W247 _LH-scFv-Fe)

GACATCCAGATGACCCAGAGCCCAAGCAGCCTGAGCGCCAGCGTCGGUOGACCGOGTGACCA
TCACCTGTCOGTGCCCGCCAGAGCATCGGCACCGCCATCCACTGUGTACCAGCAGAAGCCAGGT
AAGGUCCCAAAGCTGCTGATCTACTACGCCAGCGAGAGCATCAGCGGTGTGCCAAGCCGCT
TCAGCGGCAGCGGCAGCGGCACCCACTTCACCCTGACCATCAGCAGCCTGCAGCCAGAGGA
CTTCGCCACCTACTACTGCCAGCAGAGCGOCAGCTGGCCATACACCTTCGGCCAGGGCACCA
AGCTGGAGATCAAGGOCGGATCTGAGGGAAAGTCCAGCGGUTCCOGGCAGCGAAAGCAAGTC
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CACCGGCGOGAAGCGAGOGTGCAGCTGUTGUAGAGCGOTOGGCOGOTCTGOTGAAGCCAGGTGGC
AGCCTGCGCCTGAGUTGTGUCGCCAGCGGTTTCACCTTCAGUCGCTACAACATGAACTGGOT
GUGCCAAGCCCCAGGCAAGGGCCTGGAGTGGOGTGAGCAGCATCAGCACCAGCAGCAACTAL
ATCTACTACGCCGACAGCGTGAAGOGGCCGUTTCACCTTICAGCCGCGACAACGCCAAGAACA
GCCTGGACCTGCAGATCAGCOGOTCTGCGCGCCGAGGACACCGCCATCTACTACTGCACCCGE
GGTTGGGOCCCATTCGACTACTGGGOCCAGGGCACCUTGGTGACCGTGAGUAGUGAGCCCA
AATCTAGCGACAAAACTCACACATGTCCACCGTGUCCAGCACCTGAAGCAGCAGGGGGALCC
GTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGE
TCACATGCGTGGTGGTGAGCOGTGAGCCACGAAGACCCTGAGUGTCAAGTTCAACTGGTACGT
GGACGGCOTGGAGGTGCATAATGCCAAGACAAAGCCGUCGGGAGGAGCAGTACAACAGCAC
GTACCGTGTGGTCAGCOGTCCTCACCGTCOTGCACCAGGACTGGCTGAATGGCAAGGAGTACA
AGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAA
AGGGCAGCCCCGAGAACCACAGGTGTACGTGTACCCCCCATCCCGGGAGGAGATGACCAAG
AACCAGGTCAGCCTGACCTGCCTGOTCAAAGGCTICTATCCCAGCGACATCGCCGTGGAGTG
GGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGALC
GGCTCCTTCGCCCTCGTGAGCAAGCTCACCGTGGACAAGTCTAGATGGCAGCAGGGGAACG
TCTTCTCATGCTCCOGTGATGCATCGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCC
CTGTCTCCGGOTAAA

SEQ D NO: 402 (CD3W248_HL-sckv-Fo)

GAGOGTGCAACTGGTGGAGTCTGGOGGGAGGCCTOGOTCAAGCCTGGGGOGTCCCTGAGACTCT
CCTOTGCAGCCTCTGGATTCACCTTCAGTAGATATAACATGAACTGGOTCCGCCAGGUTICA
GGGAAGGGGUTGCAGTGGUTCTCATCCATTAGTACTAGTAGTAATTACATATACTACGCAGA
CTCAGTGAAGGGCCGATTCACCTTICTCCAGAGACAACGUCCAAGAACTCACTGGATCTGCAAA
TGAGCGGUCCTGAGAGCCCGAGGACACGGUTATTTATTACTGTACGAGAGGCTGGGGGCCTTTT
GACTACTGGOGGCCAGGGAACCCTOGGTCACCGTCTCCTCAGGCGGATCTGAGGGAAAGTCCA
GCGGUCTCCGGCAGCGAAAGCAAGTCCACCGGCGGAAGCGACATCTTGUTGACTCAGTCTCC
AGGCATCCTGTCTGTGAGTCCAGGAGAAAGAGTCAGTTICTCCTGCAGGGUCAGACAGAGC
ATTGGCACAGCCATACACTGGTATCAGCAAAGAACAAATGGTTCTCCAAGGUTTICTCATAAA
GTATGCTTCTGAGTCTATCTCTGGOGATCCCTTCCAGGTTTAGCGGCAGTGGATCAGGGACAG
ATTTTACTCTTACCATCAACAGTGTGGAGTCTGAAGATATTGCAGATTATTACTGTCAACAA
AGTGGGAGCTGGUCGTACACGTTICGUGAGGGGGGACCAAGCTGGAAATAAAAGAGCCCAAAT
CTAGCGACAAAACTCACACATGTCCACCGTGCCCAGCACCTGAAGCAGCAGGGGGACCOTC
AGTCTTCCTCTTCOCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCA
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CATGCGTGOTGOTGAGCGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGA
COGUGTGCAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTA
CCOTGTGOGTCAGCGTCCTCACCGTCCTGCACCAGGACTGOCTGAATGGCAAGGAGTACAAGT
GCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGG
GCAGCCCCGAGAACCACAGGTGTACGTGTACCCCCCATCCCGGGAGGAGATGACCAAGAAC
CAGGTCAGCCTGACCTGCCTGUTCAAAGGCTICTATCCCAGCGACATCGCOGTGGAGTGGGA
GAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGC
TCCTTCGCCCTCOTGAGCAAGCTCACCOGTGUACAAGTCTAGATGGCAGCAGGGGAACGTCTT
CTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGT
CTCCGGGTAAA

SEQ ID NO: 403 (CD3W248_LH-scFv-Fo)

GACATCTTGCTGACTCAGTCTCCAGGCATCCTGTCTGTGAGTCCAGGAGAAAGAGTCAGTTT
CTCCTGCAGGGUCCAGACAGAGCATTGGCACAGCCATACACTGGTATCAGCAAAGAACAAAT
GOTTCTCCAAGGCTTCTCATAAAGTATGUTTCTCGAGTCTATCTCTGGGATCCCTTCCAGGTTT
AGCGGCAGTGGATCAGGGACAGATTITTACTCTTACCATCAACAGTGTGGAGTCTGAAGATAT
TGCAGATTATTACTGTCAACAAAGTGGCGAGCTGGCCGTACACGTTCGGAGGGGGGACCAAG
CTGGAAATAAAAGGCGGATCTGAGGGAAAGTCCAGCGGCTCCGGCAGCGAAAGCAAGTCCA
CCGGCGGAAGCGAGOGTGCAACTGGTGCGAGTCTGGGGGAGGCCTGGTCAAGCCTGLOGGOOTC
CCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTICAGTAGATATAACATGAACTGGGTCC
GCCAGGCTCCAGGGAAGGOGOGCTGGAGTOGOGOGTCTCATCCATTAGTACTAGTAGTAATTACATA
TACTACGCAGACTCAGTGAAGGGCCGATTCACCTTICTCCAGAGACAACGCCAAGAACTCACT
GOATCTGCAAATGAGCGGCCTGAGAGCCGAGGACACGGCTATTTATTACTGTACGAGAGGC
TGOGGGGCCTTTIGACTACTGGGGCCAGGGAACCCTGOTCACCGTCTCCTCAGAGCCCAAATC
TAGCGACAAAACTCACACATGTCCACCGTGLCCAGCACCTGAAGCAGCAGGGGGACCGTCA
GTCITCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCAC
ATGCGTGOGTGOTCGAGCGTGAGCCACGAAGACCCTCGAGGTCAAGTTCAACTGGTACGTGGAC
GGCGTGOAGGTGCATAATGCCAAGACAAAGCCGUGGGAGGAGCAGTACAACAGCACGTAC
CGTGTGGTCAGCOTCCTCACCGTCUTGCACCAGCACTGGUTGAATGGCAAGGAGTACAAGTG
CAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGG
CAGCCCCGAGAACCACAGGTGTACGTGTACCCCCCATCCCGGGAGGAGATGACCAAGAACC
AGGTCAGUCTGACCTGCCTGGTCAAAGGUTTCTATCCCAGCGACATCGUCGTGGAGTGGGAG
AGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGOT
CCTTCGCOCTCOTGAGCAAGCTCACCOGTGGACAAGTCTAGATGGCAGCAGGGGAACGTCTTC
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TCATGCTCCOTGATGCATCGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTC
TCCGGGTAAA

Engineering of CD3 Fabs for BK2/CD3 bispecific generation

The CD3 specific VH and VL regions were enginecred in VH-CHI1-hinge-CH2-CH3 and VL-CL
formats respectively and expressed as IgGl. The polypeptide of SEQ 1D NG: 158 compnsing the Fe
silencing muotation L234A/L235A/D2638 and the CH3 mutation T350V/L351Y/F403A/Y407V designed
to promote seiective heterodimerization was used to generate the UD3 specific VH-CHI-hinge-CH2-CH3

(Table 29).

SEQ ID NO: 158 (hulgGl_Glm(17) AAS_ZWA)

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSL
SSVVTVPSSSLGTQTYICNYNHEPSNTRVDKKVEPKSCOKTHTCPPCPAPEAAGGPSVELFPPKPK
DTLEMISRTPEVTCVVVSVSHEDPEVEFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLETVLHQ
DWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY VY PPSREEMTKNQVSLTCLVKGFYPS
DIAVEWESNGQOPENNYKTTPPVLDSDGSFALVSKLTVDKSRWOOQGNVESCSYMHEALHNHY T
KSLSLSPGK

The polypeptides of SEQ 1D NG: 309 or 447 were used to generate the CD3 specific VL-CL (Table 34)
SEQ ID NO: 309 (human kappa light chain}

RTVAAPSVFIFPPSDEQLESGTASVVCLENNFYPREAKVOWKVDNALQSGNSQESVTEQDSKDS
TYSLSSTETLSKADYEKHEVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 447 (human lambda light chain)

GOPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVITVAWKADSSPVKAGVETTTPSKQSNNK
YAASSYLSLTPEQWKSHRSYSCOQVTHEGSTVEKTVAPTECS

SEQ 1D NO: of DNA sequences of anti-CD3 molecules in VH-CH1-hinge~-CH2-CH3 and VI-CL format

are shown in Table 31,
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Table 25, VH-CHI-hinge-UCH2-CH3. heavy chain amino acid sequences of selected anti CD3

anfibodies
HC protein i}E)Q D HC amino acid sequence
CD3W244 EVQLVESGGGLVEPGGSLRLSCAASGFTFSRYNMNWVRQAPGKGL
HC, EWVSSISTSENYIYYADSVKGRFTFSRDNAKNSLDLOMSGLRAEDT
CD3W245 AIYYCTRGWGPFDYWGQGTLVTVSSASTRKGPSVEFPLAPSSKSTSGG
HC, TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSS
CD3W246 264 VVTVPSSSLGTOTYICNVNHKPSNTKVDEKVEPKSCDKTHTCPPCP
HC, - APEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVSYVSHEDPEVKENW
CD3wW247 YVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLEHQDWLNGKEYKC
HC, KVSNKALPAPIEKTISKAKGQPREPOVYVYPPSREEMTKNQVSLTCL
CD3W243 VEKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFALVSKLTVDK
HC, SRWOQOQGNVESCSVMHEALHNHYTQKSLSLSPGK
QVQLOQSGPRLVRPSQTLSLTCAISGDSVFNNNAAWSWIRQSPSRG
LEWLGRTYYRSKWLYDYAVSVKSRITVNPDTSRNQFTLOLNSVTPE
DTALYYCARGYSSSFDYWGQGTLVTVSSASTKGPSVFPLAPSSKSTS
GGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSL
CD3B376 159 SSVVTVYPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPC
HC o PAPEAAGGPSVFLFPPEKPKDTLMISRTPEVTCVVVSYSHEDPEVKEN

WYVDOGVEVHNAKTEKPREEQYNSTYRVVSVLTVLHODWLNGKEYK
CKVSNKALPAPIEKTISKAKGOPREPOQVYVYPPSREEMTENQVSLTC
LVKGFYPSDIAVEWESNGQOQPENNYKTTPPVLDSDGSFALVSKLTVD
KSEWQOQGNVESCSVMHEALHNHY TQRSLSLSPG

Table 30, VL-CL light chain amino acid sequences of selected anti-CD3 antibodies

HC protein

SEQID
NG

L{ amino acid sequence

CD3W244 LC

BIQOMTQSPSSLSASVGDRVTITCRAROSIGTAIHWY QUK PGKAPKLL
IYYASESISGVPSRESGSGSGTDFTLTISSVQPEDFATYYCQQSGSWP
YTFGOGTKLEIKRTVAAPSVFIFPPSDEGLKSGTASVVULLNNFYPRE
AKVOWEVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEK
HKVYACEVTHQGLSSPVTKSFNRGEC

CD3W245 L.C

267

DIQMTQSPSSLSASVGDRVTITCRARGSIGTAIHWY QQKPGKAPKLEL
IKYASESISGYVPSRFSGSGSGTDFTLTISSLOQPEDFATYYCQQSGSWP
YTFGQUGTKLEIKRTVAAPSVEFIFPPSDEQLKSGTASVVCLLNNEYPRE
AKVOWKVDNALQSGNSQESVTEQDSKDSTY SLSSTLTLSKADYEK
HEKVYACEVTHQGLSSPVTRKSFNRGEC
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CD3wW246 1LC

268

DIQMTOSPSSLSASYVGDRVIITCRARQBIGTAINWY QUK PGKAPKLL
IKY ASESISGVPSRFSGSGSGTDFTLTISSVQPEDFATY YCQQSGSWP
YTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPRE
AKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEK
HKVYACEVTHQGLSSPVTKSFNRGEC

CD3W247 LC

BIQOMTQSPSSLSASVGDRVTITCRAROSIGTAIHWY QUK PGKAPKLL
IYYASESISGVPSRFSGSGSGTDFTLTISSLOQPEDFATYYCQQSGSWP
YTFGOGTKLEIKRTVAAPSVFIFPPSDEGLKSGTASVVULLNNFYPRE
AKVOWEVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEK
HKVYACEVTHQGLSSPVTKSFNRGEC

CD3W248 LC

]
~J
f]

DILLTQSPGILSVSPGERVSFSCRARQSIGTAIHWY QOQRTNGSPRLLIK
Y ASESISGIPSRFSGSGSGTDFTLTINSVESEDIADY Y CQQSGSWPYTF
GOOTKLEIKRTVAAPSVEIFPPADEQLKSGTASVVCLLNNFYPREAK
VOWKYVDNALOSGNSGESVTEQDSKDSTYSLSSTLTLSKADYEKHK
VYACEVTHQGLSSPVTKSFNRGEC

CD3B376 LC

QSALTQPASVSGSPGOSITISCTGTSSNIGTYKFVSWYQQHPDKAPK
VLLYEVSKRPAGVSSREFSGSKSGNTASLTISGLOQAEDQADYHCVSYA
GSOTLLFGGOGTRKLTVLGOPKAAPSVTLEFPPSSEELQANKATLVCLIS
DFYPGAVIVAWKADSSPVEAGVETTTPSKOQSNNKYAASSYLSLTPE
QWEKSHRSYSCOVTHEGSTVEKTVAPTECS

Table 31. ¢BNA SEQ ID NQOs of ants-CD3 antibodies HC in VH-CHIl-hinge-CH2-CH3 (HC) format

and LC in VL-CL (L) format,

Antibody HC
cDNA LC cDNA
SEGID | SEQIDNO:
NO:
CD3wW244 471 311
CD3W245 471 4572
CD3W246 471 313
CD3wW247 471 314
CD3W248 471 315
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CD3B376 471 317

SEQ ID NQ: 471 (CD3W244, CDRW 2458, CD3W246, CD3W247, CB3W248 HC «BNA)

GAGGTGCAGCTGOTGGAGAGCGOGTGGUGOTCTGOTGAAGCCAGGTGGCAGCCTGCGCCTGA
GUTGTGCCGUCAGCGUTTTCACCTTICAGCLCGCTACAACATGAACTGGGTGCGCCAAGCCCCA
GGCAAGGGCCTGGAGTGGOTGAGCAGCATCAGCACCAGCAGCAACTACATCTACTACGCCG
ACAGCGTGAAGGGUCGUTTCACCTTCAGCCGCGACAACGCCAAGAACAGCCTGGACTTGCA
GATCGAGCGGTCTGCGCGCCGAGCACACCGCCATCTACTACTGCACCCGCGOGTTGGOGGCCCAT
TCGACTACTGGGGCCAGGGCACCCTGGTCGACCGTGAGCAGCGUCTCCACCAAGGGCCCATC
GGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGUGGGCACAGCGGCCCTGGGLTGCC
TGOGTCAAGGACTACTTCCCCGAACCGOTGACGOGTGTCOTGGAACTCAGGCGCCCTGACCAGC
GOGCOGTGCACACCTTCCCGOUTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTOOT
GACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCA
GCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAAACTCACACATGTCC
ACCGTGCCCAGCACCTGAAGCAGCAGGGGUGACCOGTCAGTCITCCTCTTCCCCCCAAAACCCA
AGGACACCCTCATGATCTCCCOGGACCCCTGAGGTCACATGCGTGOTGOGTGAGCGTGAGCCAC
GAAGACCCTGAGGTCAAGTTCAACTGOGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGA
CAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGUGTCAGCGTCCTCACCGTCCT
GCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCA
GUCCCCATCCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACG
TCTACCCCCCATCCCGGGAGGAGATOACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAA
AGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAALC
TACAAGACCACGCCTCCCGTOCTGGACTCCGACGGCTOCCTTICGCCCTCOTGAGCAAGCTCAC
COTGGACAAGTCTAGATGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTC
TGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAA

SEQ ID NO: 311 (CD3W244 L cDNA)

GACATCCAGATGACCCAGAGCCCAAGCAGCCTGAGCGUCAGCGTCOGOGCGACCGCGTGACCA
TCACCTGTCOTGCCCGCCAGAGCATCGGUCACCGCCATCCACTOGOTACCAGCAGAAGCCAGGC
AAGGCCCCAAAGCTGCTGATCTACTACGCCAGCGAGAGCATCAGCGGTGTGCCAAGCCGCT
TCAGCGGCAGCGGCAGCGGCACCGACTTCACCCTGACCATCAGCAGCGTGCAGCCAGAGGA
CTTCGCCACCTACTACTGCCAGCAGAGCGOCAGCTGGCCATACACCTTICGGCCAGGGCACCA
AGCTGGAGATCAAGCGTACGGTGGUTGCACCATCTGTCTICATCTTCCCGCCATCTGATGAG
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CAGTTGAAATCTGGAACTGCCTCTGTTOTOGTGCCTGUTGAATAACTTCTATCCCAGAGAGGC
CAAAGTACAGTGGAAGGTGGATAACGUCCTCCAATCOGGGTAACTCCCAGGAGAGTGTCACA
GAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGUTGAGCAAAGCAG
ACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCOGT
CACAAAGAGCTTCAACAGGGGAGAGTGT

SEQ ID NO: 452 (CDIW245 LC cDNA)

GACATCCAGATGACCCAGAGCCCAAGCAGCCTGAGCGUCAGCGTCOGOGCGACCGCGTGACCA
TCACCTGTCOGTGCCCGCCAGAGCATCGGCACCGUCCATCCACTOGOTACCAGCAGAAGCCAGGC
AAGGCCCCAAAGCTGCTGATCAAGTACGCCAGCGAGAGUATCAGCGGTGTGUCAAGUCGLT
TCAGCGGCAGCGGCAGCGGCACCGACTTCACCCTGACCATCAGCAGCUTGCAGCCAGAGGA
CTTCGCCACCTACTACTGCCAGCAGAGCGOCAGCTGGCCATACACCTTICGGCCAGGGCACCA
AGCTGGAGATCAAGCGTACGGTGGUTGCACCATCTGTCTICATCTTCCCGCCATCTGATGAG
CAGTTGAAATCTGGAACTGCCTCTGTTIGTGTGCCTGCTGAATAACTTICTATCCCAGAGAGGE
CAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCOGGOGTAACTCCCAGGAGAGTGTCACA
GAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAG
ACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGOCCGT
CACAAAGAGCTTCAACAGGGGAGAGTGT

SEQ ID NO: 313 (CDB3W2d6 LC ¢DNA)

GACATCCAGATGACCCAGAGCCCAAGCAGUCTGAGCGCCAGCGTCGGUGACCGCGTGACCA
TCACCTGTCGTGCCCGUCAGAGUATCGGCACCOGCCATCCACTGGTACCAGCAGAAGCCAGGT
AAGGCCCCAAAGCTGCTGATCAAGTACGCCAGUGAGAGCATCAGCGGTGTGCCAAGCOGCT
TCAGCGGCAGCGGCAGCGUGCACCGACTTCACCCTGACCATCAGCAGCOGTGCAGCCAGAGGA
CTTCGCCACCTACTACTGCCAGCAGAGUGGCAGCTGGUCCATACACCTTICGGCCAGGGCACCA
AGCTGGAGATCAAGUCGTACGGTOGGCTGCACCATCTGTCTTCATCTTICCCGCCATCTGATGAG
CAGTTGAAATCTGGAACTGCCTCTGTTIGTGTGCCTGCTGAATAACTICTATCCCAGAGAGGC
CAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGGOGTAACTCCCAGGAGAGTGTCACA
GAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAG
ACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGT
CACAAAGAGUTTCAACAGGGGAGAGTGT

SEQ ID NO: 314 (CD3W247 LT ¢ BNA)
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GACATCCAGATGACCCAGAGCCCAAGCAGCCTGAGCGUCAGCGTCGGCCGACCGCOTGACCA
TCACCTGTCOTGCCCGCCAGAGCATCGGLCACCGCCATCCACTGGTACCAGCAGAAGCCAGGC
AAGGCCCCAAAGCTGCTGATCTACTACGUCCAGCGAGAGCATCAGCGGTOTGUCAAGCCGLT
TCAGCGGCAGCGGCAGCGGCACCGACTTCACCCTGACCATCAGCAGCCTGCAGCCAGAGGA
CTTCGCCACCTACTACTOGCCAGCAGAGCGGCAGCTGGCCATACACCTTCGOGCCAGGGCACCA
AGCTGGAGATCAAGCGTACGOTGGUTGCACCATCTGTCTTICATCTTCCCGUCATCTGATGAG
CAGTTGAAATCTGGAACTGCCTCTGTTGTOTGCCTGCTGAATAACTTICTATCCCAGAGAGGC
CAAAGTACAGTGGAAGOGTGGATAACGCCCTCCAATCOGOGOGTAACTCCCAGGAGAGTGTCACA
GAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAG
ACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCOT
CACAAAGAGCTTCAACAGGGGAGAGTGT

SEQ ID NO: 315 (CD3W248 LC ¢DNA)
GACATCTTGCTGACTCAGTCTCCAGGUCATCCTGTCTGTCGAGTCCAGGAGAAAGAGTCAGTTT
CTCCTGCAGGGCCAGACAGAGCATTGGUCACAGCCATACACTGGTATCAGCAAAGAACAAAT
GOTTCTCCAAGGUTTCTCATAAAGTATGCTTCTGAGTCTATCTCTGGGATCCCTTCCAGOTIT
AGCGGCAGTGGATCAGOGGACAGATITTACTCTTACCATCAACAGTGTGGAGTCTGAAGATAT
TGCAGATTATTACTGTCAACAAAGTGGOGAGCTOGGCCOGTACACGTTICGGAGGGGGGACCAAG
CTGGAAATAAAACGTACGGTGGCTGCACCATCTGTCTTCATCTICCCGCCATCTGATGAGCA
GTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGUTGAATAACTICTATCCCAGAGAGGCCA
AAGTACAGTGGAAGGTGCGATAACGCCCTCCAATCGGUTAACTCCCAGGAGAGTGTCACAGA
GCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGAC
TACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCA
CAAAGAGCTTCAACAGGGGAGAGTGT

Engineering of hK2 scFvs-Fe for hK2/CD3 bispecific generation

hK2 VH/VL regions engineered as scFvs in either VH-Linker-VL or VL-linker-VH ornentations
using the himker of SEQ 1D NO: 7 (Table 1) as described in Example 2 were further engineered into a sckFv-
hinge-CH2-CH3 format comprising the Feo silencing mutation (L234A/L233A/D2655) and the
T350V/T360L/K392L/T394W mutations designed to promote selective heterodimerization and expressed

as leGl. The polypeptide of SEQ 1D NO: 110 was used as the constant domain hinge-CHZ-CH3.
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SEQ ID NO: 116 (hulgG1l_Gim(17)-hinge-Fc_C2205_AAS ZWB)

EPKSSDKTHTCPPCPAPEAAGGPSVELFPPKPKDTLMISRTPEVTCYVVSVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVEHOQDWINGKEYKCKVSNKALPAPIEKTISKA
KGOQPREPOVYVLPPSREEMTENGQVSLLCLVKGFYPSDIAVEWESNGOQPENNY LTWPPVLDSDGS
FFLYSKLTVDEKSRWQOQGNVFSCSVMHEALHNHYTOKSLSLSPG

Amine acid sequences of anti-hK2 molecules in scFv-hinge-CH2-CH3 format (scFv-Fe)

are shown in Table 32.

Table 32. Amino acid sequences of anti-hKZ meolecules in scFvs-Fe format used for hK2/CD3

bispecific generation

Protein

SEQ ID NO-

Ammg acid sequence

KLZB359-LH-

scFv-F¢

354

EIVLTQSPATLSLSPGERATLSCRASESVEYFGTSLMHWY
QOKPGOPPRLLIYAASNVESGIPARFSGSGSGTDFTLTISSY
EPEDFAVYFCQOTREVPY TFGGGTRKVEIKGGSEGKSSGSG
SESKSTGGSOVOLOESGPGLVKPSQTLSLTCTVSGNSITSD
Y AWNWIRQFPGKRLEWIGYISYSGSTTYNPSLKSRVTISR
DTSKNQFSLKLSSVTAADTAVYYCATGYYYGSGFWGQG
TLVTVSSEPKSSDK THTCPPCPAPEAAGGPSVFLFPPKPKD
TLMISRTPEVTCVVVSVSHEDPEVKENWY VDGVEVHNAK
TKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKYSNK
ALPAPIEKTISKAKGQPREPOVY VLPPSREEMTKNQVSLLC
LVKGFYPSDIAVEWESNGQPENNYLTWPPVLDSDGSFFLY
SKLTVDKSRWOQOGNVFSCSVMHEALHNHY TOKSLSLSPG

KL2B413-LH-

scFv-Fe

EIVLTQSPSFLSASVGDRVIITCRASQGISSYLSWYQOKRPG
KAPKLLIYATSTLOSGVPSRFSGSGSGTEFTLTISSLOQPEDF
ATYYCQOLNSYPRTFGQGTKVEIKGGSEGKSSGSGSESKS
TGGSEVOLVESGGGLYQPGGSLRLSCAASGFTFSSYWMT
WVRQAPGKGLEWVANIKQDGSERYYVDSVKGRFTISRD

NAKNSLYLOMNSLRAEDTAVYYCARDONY DILTGHYGM
DVWGQGTTVTVSSEPKSSDE THTCPPCPAPEAAGGPSVFL
FPPKPKDTLMISRTPEVTCVVVSVSHEDPEVEFNWYVDG

VEVHNAKTKPREEQYNSTYRVVSVLTVLHQODWLNGKEY
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KCKVSNKALPAPIER TISKARGQPREPOVY VLPPSREEMT
KNQVSLLCLVKGFYPSDIAVEWESNGQPENNYLTWPPVL
DSDGSFFLYSKLTVDKSRWOOQGNVFSCSVMHEALHNHY
TQKSLSLSPG

KL2ZB467-LH-

scFv-F¢

353

QSVLTOPPSVSVAPGOTASITCOGGDNIGSKSVHWY QQKPG
QAPVLVVYDNSDRPSGIPERFSGSNSGTTATLTISRVEAGD
EADYYCQVWDSSSDHPVVEGGGTKVTVLGGSEGKSSGS
GSESKSTGOSOVOQLVESGGGVVQPGRSLRLSCAASGFTES
YYOGMHWVRQAPGKGLEWVAFISYDGSNKYYADSVKGR
FTISRDNSKNTLYLOMNSLRAEDTAVYYCAHLPYSGSYW
AFDYWGOQGTOVTVYSSEPKSSDKTHTCPPCPAPEAAGGPS
VELFPPRKPKDTLMISRTPEVTCVVVYSVSHEDPEVKFNWYY
DGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGK
EYKCKVSNKALPAPIEKTISKAKGQPREPQVYVLPPSREE
MTRNQVSLLCLVKGFYPSDIAVEWESNGQPENNYLTWPP
VLDSDGSFFLYSKLTVDEKSRWOQOGNVFSCSYMHEALHN
HYTQKSLSLSPG

KL2B494-LH-

scFv-F¢

357

SSELTQPPSVEVAPGQTARITCGONNIGSKSYVHWY QUKPG
QAPVLVVYDDSDRPSGIPERFSGSNSGNTATLTISRVEAGD
EADYYCOQVWDSSSDHVVFGGGTELTVLGGSEGESSGSGS
ESKSTGGSQVQLVESGGGLVOPGGSLRLSCAASGFTEFSHY
AMSWYROAPGKGLEWVSTIGGSGGSTYYADSVKGRETIS
RDONSENTLYLQMNSLRAEDTAVYYCAKPHIVMVTALLY
DGMDVWGQOGTMVTVSSEPKSSDRKTHTCPPCPAPEAAGG
PSYFLFPPKPKDTLMISRTPEVTCVVVSYSHEDPEVRKENW
YVDOVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLN
GKEYECEVANKALPAPIEKTISKAKGQPREPQVYVLPPSR
EEMTEKNQVSLLECLVKGFYPSDIAVEWESNGQPENNYLTW
PPVLDSDGSFFLY SKLTVDKSRWOQQOGNVESCSVMHEALH
MNHYTQKSLSLSPG
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Engineering of hK2 Fab-Fc for hK2/CD3 bispecific generation

The bK2 specific VH and VL regions were engineered in VH-CHI-hinge-CH2-CH3 and VL-CL
formats respectively. The polypeptide of SEQ IDB N{O: 378 comprising the Fe silencing mutation
L234A/L235A/D2655 and the CH3 mutation T350V/T366L/K392L/T394W designed to promote selective
heterodimerization was used to generate the KLK2 specific VH-CHI -hinge-CH2-CH3).

SEQ ID NO: 378 (hulgGl_Glm(17) AAS_ZWB)

ASTKGPSVFPLAPSSKSTSGGTAALGCLVEDYFPEPVIVEWNSGALTSGVHTFPAVLSSGLYSL
SSVVTVPSSSLGTOTYICNVNHKPSNTRKVDKEKVEPKSCDKTHTCPPCPAPEAAGGPSVEFLFPPKPK
DTLMISRTPEVTCVVVSVSHEDPEVKINWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHG
DWLNGKEYKCKVSNEKALPAPIEKTISKAKGOQPREPQVYVLPPSREEMTKNQVSLLCLVKGEFYPS
DIAVEWESNGQPENNY LTWPPVLDSDGSFFLY SKLTVDBKSRWOQQOGNVEFSCSVMHEALHNHYT(Q
KSLSLSPGK

The polvpeptides of SEQ ID NO: 309 or 447 were used to generate the hK?2 specific VL-CL.
SEQ 1D NO: 309 (human kappa light chain)

RTVAAPSVFIFPPSDEGLKSGTASVVCLLNNFYPREAKVOWKVBNALGQSGNSQESYVTEQDSKDS
TYSLSSTLTLSKADYEKHKYVYACEVTHOQGLSSPYTRKSFNRGEC

SEQ 1D MNO: 447 (human lambda light chain)

GOPKAAPSYTLFPPSSEELQANKATLVCLISDFYPGAVIVAWKADSSPYKAGVETTTPSKQSNNK
YAASSYLSUTPEOWKSHRSYSCOQVTHEGSTVEKTVAPTECS

The amino acid sequences of hK2 Fab-Fc HC are shown in Table 33.

Table 33. Amino acid sequences of hK2 Fab-Fe HC (VH-CHi-hinge-CH2-CH3) for hK2/CD3
bispecific generation

Protein SEQ ID NO: Ammg acid sequence
KL2B30 Fab HC 354 OVOLOESGPGLVKPSETLSLTCTVSGGSISSYYWSWIRQPP

GRKOGLEWIGYIYVY SGSTNYNPSLESRVTISVDTSKNQFSLEKL
SSVTAADTAVYYCAGTTIFGVVTIPNFYYGMDVWGOGTT
VTVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVKDYFPEP
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VIVSWNSGALTSGVHTFPAVLQSSGLY SLSSVVTVPSSSL
GTOQTYICNVNHKPSNTKVDKEVEPKSCDRTHTCPPCPAPE
AAGGPSVFLFPPEKPKDTLMISRTPEVTCVVVSVSHEDPEY
KFNWYVDOVEVHNAKTKPREEQYNSTYRVYVSVLTVLHG
DWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYY
LPPSREEMTKNOQVSLLCLVKGFYPSDIAVEWESNGQPENN
YLTWPPVLDSDGSFFLYSKLTVBESRWQOQGNVESCSVMH
EALHNHYTQKSLSLSPG

KE2B242 Fab HC

(a
(]
()]

QVQLOQESGPGLVEPSETLSLTCTVSGGSISSY YWSWLROP
AGSGLEWIGRLY VSGFTNYNPSLKSRYTLSLDPSRNQLSL
KLSSVTAADTAVYYCAGDSGNYWGWEDPWGOGTLVTY
SSASTRGPSVEPLAPSSKSTSGGTAALGCLVKDYFPERPVTY
SWNSGALTSGVHTFPAVLOSSGLY SLSSVVTVPSSSLGTQ
TYICNVNHKPSNTKVDREKVEPKSCDKTHTCPPCPAPEAA
GOPSVELFPPKPKDTLMISRTPEVTICVYVSVSHEDPEVKFEN
WYVROGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQODW
LNGEKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYVLPP
SREEMTKNQVSLLCLVEGFYPSDIAVEWESNGQPENNYL
TWPPVLDSDGSFFLY SKLTVDKSRWOQGNVESCSYVMHEA
LHNHYTGQKSLSLSPG

KL2ZBS53 Fab HC

98]
L
@)

EVOQLVESGGGVVQPGRSLRLSCVASGFTFSSYDIHWVRE(
APGKGLEWVAIISYDGSKKDYTDSVEKGRFTISRDNSKNTL
YLOMDSLRVEDSAVYSCARESGWSHYYYYGMDVWGQG
TMVTVSSASTRGPSVEFPLAPSSKSTSGOGTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLOQSSGLYSLSSVVTVPS
SSLOTOQTYICNYNHKPSNTKVDKKVEPKSCDKTHTCPPCP
APEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVSVSHEDP
EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVL
HODWENGKEYKCKVSNKALPAPIEKTISKAKGOPREPQY
YVLPPSREEMTKNOQVSLLCLVKGFYPSDIAVEWESNGOPE
NNYLTWPPVLDSDGSFFLYSKLTVDKSRWQQUGNVESCSY
MHEALHNHYTQRSLSLSPG

KL2B30 Fab
w/K477

QVQLOESGPGLVKPSETLSLTCTVSGGSISSYYWSWIRQPP
GROGLEWIGYTYYSGSTNYNPSLESRVTISVDTSKNQFSLEKL
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SSVTAADTAVYYCAGTTIFGVVYTPNFYYGMDVWGOQGTT
VTVASASTKGPSVEPLAPSSKSTSGGTAALGCLVEDYFPEP
VIVSWNSGALTSGVHTFPAVLOQSSGLYSLESVVTVPSSSL
GTOTYICNVNHKPSNTKVDEKEKVEPKSCDKTHTCPPCPAPE
AAGGPSVFLFPPKPKDTLMISRTPEVTCVYVEYSHEDPEY
KFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHGQ
DWELNGKEYKCRVENKALPAPIEKTISKAKGOPREPQVYY
LPPSREEMTKNOQVSLLCLVEKGFYPSBDIAVEWESNGQPENN
YLTWPPYLDSDGSFRLYSKLTVDKSRWQOGNVESCSVMH
EALHNHYTQKSLSLSPGK

hE2/CD3 bispecifics

CD3B376 and CD3W245, engineered as Fabs and the hK2 VH/VL regions of KL2B3359,
KL2B413, KL2B467 and K1.2B494 engincered as scFvs in both orientation as described above, were
expressed to gencrate bispecific antibodies, viclding hK2/CD3 bispecific antibodies with a hK2 binding
arm 0 a format scFv-hinge-CHZ2-CH3 and a CD3 binding amm in a format of - heavy chain: VH-CHI-
hinge-CH2-CH3 and Light chain: VL-CL. Alernatively, the VH/VL regions of the anti-CD3 antibodies
CD3W245 engineered as scFvs in the LH-linker-VH orientation and the VH/VL regions of the anti-hK2
antibodics KL2ZB30, KL2B242 and KL2B353 enginecred as Fabs as described above, were expressed to
generate bispecific antibodies, vielding hK2/CD3 bispecific antibodies with a hK2 binding arm i the
format of a heavy chain VH-CH1-hinge-CH2-CH3 and light chain VL-CL and a CD3 binding arm in a
format scFv-hinge-CH2-CH3. The linker used to generate the anti- scFv is the linker of SEQ 1D NG: 7.

T350V L351Y F403A Y407V CH3 mutations were engineered into one heavy chain and
T350V T366L K392L T394W CH3 mutations were engineered into the other heavy chain as described
above. in addition, both HK?2 and CD3 binding arms were engincered to contain Fc etfector silencing

mutations L234A L235A D2658 as described above.

The KL2B2472 light chain, which belonged to the human lamda-3 germline, contained one free
Cys residue which was mutated mto a Ser (C338) to climinate the unpaired free Cys and prevent potential

manufacturability issues.
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The engincered chains were expressed, and the resulting bispecific antibodics purificd using
standard methods. The bispecific antibodies were characterized for their binding to hK2 and CD3, and
their in vifro and in vivo cviotoxicity as described in Example 8 and 9. Table 34 shows the CDR SEQ 1D
NOs: of selected anti hKL2/CD3 bispecific antibodies. Table 33 shows the VH, VL and scFv SEQ ID
NQOs: of selected anti hKE2/CD3 bispecific antibodies. Table 36 shows the HCE HC2, LCY and LE2
SEQ ID NOs of selected anti hKL2/CD3 bispecific antibodies. HCT and LC1 refer to the heavy and light
chain of the hK 1.2 binding arm. Altematively, HC1 can also refer to the scFv-hinge-CH2-CH3 of the
hKI? binding arm. HC2 and LC2 refer to the heavy and light chain of the CD3 binding amm.
Alternatively, HC2 can also refer to the seFv-hinge-CH2-CH3 of the D3 binding arm. Table 37 the
aming acid sequences of HCI, LCE, HC2 and LC2. Table 37 the ¢DNA sequences of HCY, LCH, HC2
and LC2.

Table 34. Kabat CUDR 5EQ ID NQs of bispecific RK2/CD3 antibodies

Bispecific | Parental (hK2 HCDRI | HCDR2 | HCDR3 | LCDRI | LCDR2 | LCDR3
antibody | arm/CD3 arm}
KLZB359-LHscFy 63 63 66 67 69 71
KLLBOL
CD3W245 Fab 258 256 257 258 259 261
KL2B359-LHscFv 63 55 66 67 69 71
KLCBIO3
CD3B376 Fab 116 117 118 116 120 121
KL2B413-LHscFy 141 142 143 144 145 146
KLCB95
CD3W245 Fab 255 256 257 258 259 261
KL2B413-LH-scFv 141 142 143 144 145 146
KLCB9S
CD3B376 Fab 116 117 118 1Y 120 i21
KL2ZB467-LH-scEv 188 189 190 191 192 193
KLCBI70
CDH3W245 Fab 253 256 257 258 259 261
KLCBRO | KL2B30 Fab 170 i71 172 173 174 175
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CD3W2435-LH-scFy 255 256 257 258 259 261
KL2B242 LC €338 170 183 184 183 186 187
Kicpsl | b
CD3W245-LH-scFy 255 256 257 258 259 261
KL2B53 Fab 176 177 178 179 180 181
KLCBI13
CD3W245-LH-scFy 255 156 257 258 259 261
KLCB281 | KL2B467-LH-scFy 188 189 190 191 192 193
CD3B376-Fab 116 117 118 119 120 121
KLCB174 | KL2B494-LH-scFy 206 207 208 182 470 209
CD3B376-Fab 116 117 118 119 120 121
KLCB153 | KL2B494-LH-scFy 206 207 208 182 479 209
CD3IW245-Fab 253 256 257 253 259 261
KLCB245 | KL2B30-Fab w/ 170 171 172 173 174 175
K447
CD3W245-LH-scFy 255 156 257 258 259 261
w/ K447

Table 35, SEQ 1D MOs of the variable region of the hK2 arm and the CD3 arm of selected KL2/CD3
bispecific antibodies.

Bispecific

Name

bKZ am D3 arm
VHI | VL1 | scFv VH2 { VL2 | scFv
Name Name
SEGQ | SEQ | SEQ SEQ | SEQ | SEQ
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D D D D ib 1
NO: | NO: | NO NG | NO: | NO:
KLCBS! KL2ZB359-LH- 136 | CD3W245 Fab
248 | 251
scFv{scEFv20)
KLCBIO3 KL2B359-LHscFv 136 | CD3B376 Fab
( 122 | 123
{scFv20)
KLCB93 KL2B413-LH-scFv 134 | CD3W245 Fab
, 248 | 251
{scFvig)
KL{B9% KL2B413-LH- 134 | CD3B376 Fab
o 122 | 123
sckFv{scEv1g)
KL{CBI70 KL2B467-LH- 325 | CD3W245 Fab sas | 251
sckv{scFv2E) ) o
KL{BS8O KL2B30 Fab CD3W245-LH-scFv
162 163 o 331
(sckv32)
KLUBS8! KL2B242LC C338 CD3W245-LH-scFv
] 166 | 444 o 331
Fab (scFv32)
KL{BILI3 KL2B33 Fab CD3W245-LH-scFv
164 165 o 331
(sckv32)
KLCB281 KL2B467-LH-scFy CD3B376 Fab
325 122} 123
{scFv28)
KL{B174 KL2B494-LH-scFv 316 | CD3B376-Fab 122} 123
KLCBiS3 KL2B49%4-LH-scFy 316 | CD3W245-Fab 248 | 251
KLCB245 KL2B30-Fab w/ CD3W245-L H-scFv
162 163 4 331
K447 w/ K447
Table 36, HC and L€ amine acid SEQ ID NOs of hK2/CD3 bispecific antibodies
hK2 arm CD3 amm
Bisneci HC1 or L1 HC2 or Le2
ispecific
_ schv -Fo | SEQ sckv -Fe | SEQ
Name Name ’ Name ’
SEQID 11 SEQID 11
NG NO: NO: NO:
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KLCBY1 KL2B359 LH-F¢ 351 CD3W245 Fab 358 267
KL{BIgS KL2B359-LH-F¢ 351 CD3B376 Fab 359 272
KLCB9S KiL2B413-LH-Fc¢ 352 CD3W245 Fab 358 267
KLCB% KL2B413-LH-Fc 332 CD3B376 Fab 359 272
KLCB170 KL2B467-LH-Fe 353 CI33W245 Fab 358 267
KLCBEO KL2B30 Fab {CD3W2435- LH-

334 221 360
scFv-Fc
KLCBS1 KL2B2421.C 338 {CD3W2435- LH-
335 445 360
Fab scFv-Fe
KLCB113 KL2B53 Fab {CD3W2435- LH-
336 222 360
scFv-Fc
KLCB2g1 KL2B467-LH-scFv {D3B376 Fab
333 359 272
{scFv28)
KLCBi74 KL2B494-LH-scFv 357 {D3B376-Fab 359 272
KLCBIS3 KL2B494-LH-scFv 357 CD3W245-Fab 358 267
KL{B245 KL2B30-Fab w/ CD3W245-LH-sclv )
- 361 221 362
K447 w/ K447

Table 37. Bispecific HC1 and B2 amino acid seguences

SEQ ID NO: Amino acid sequence

Protein
KL2B359-LH- 3351 EIVLTQSPATLSLSPGERATLSCRASESVEYFGTSLMHWY
scFv-Fe QOKPGOPPRLLIVAASNVESGIPARFSGSGSGTDETLTISSV

EPEDFAVYFCQQTRKVPYTFGGGTKVEIKGGSEGKSSGSG
SESKSTGGSQVOQLOESGPGLVKPSQTLSLTCTVSGNSITSD
YAWNWIRQFPGKRLEWIGYISYSGSTTYNPSLKSRVTISR

DTSKNQFSLKLSSVTAADTAVYYCATGY Y YGSGFWGQG

TLVTVSSEPKSSDKTHTCPPCPAPEAAGGPSVFLFPPKPED
TLMISRTPEVTCVVVSVSHEDPEVKFNWY VDGVEVHNAK
TKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNK

ALPAPIEK TISKAKGQPREPOQVY VLPPSREEMTENQVSLLC
LVKGFYPSDIAVEWESNGQPENNYLTWPPVLDSDGSFFLY
SKLTVDKSRWOQQGNVFSCSVMHEALHNHY TQKSLSLSPG
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KLZB413-LH-

scFv-F¢

EIVLTQSPSFLSASVGDRVITTCRASQGISSYLSWY QUKPG
KAPKLLIYATSTLGSGVPSRFSGSGSGTEFTLTISSLOPEDF
ATYYCQOQLNSYPRTFGQGTKVEIKGGSEGKSSGSGSESKS
TGGSEVQLVESGGGLYOQPGGSLRLSCAASGFTFSSYWMT

'VRQAPGKGLEWVANIKQDGSERYY VDSVEGRETISRD
NAKNSLYLQMNSLRAEDTAVYYCARDONYDILTGHYGM
DVWGOGTTVTVSSEPKSSDK THTCPPCPAPEAAGGPSVFL
FPPKPKDTLMISRTPEVTCVY VSVSHEDPEVKFNWYVDG
VEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEY
KCKVSNKALPAPIEK TISKAKGQPREPQVY VLPPSREEMT
KNQVSLLCLVKGFYPSDIAVEWESNGQPENNYLTWPPVL
DSDGSFFLYSKLTVDKSRWQOQGNVEFSCSVMHEALHNHY
TQKSLSLSPG

KL2ZB467-LH-

scFv-F¢

353

QSVLTOPPSVSVAPGOTASITCOGGDNIGSKSVHWY QQKPG
QAPVLVVYDNSDRPSGIPERFSGSNSGTTATLTISRVEAGD
EADYYCQVWDSSSDHPVVEGGGTKVTVLGGSEGKSSGS
GSESKSTGOSOVOQLVESGGGVVQPGRSLRLSCAASGFTES
YYOGMHWVRQAPGKGLEWVAFISYDGSNKYYADSVKGR
FTISRDNSKNTLYLOMNSLRAEDTAVYYCAHLPYSGSYW
AFDYWGOQGTOVTVYSSEPKSSDKTHTCPPCPAPEAAGGPS
VFLFPPEPKDTLMISRTPEVICVVVSVSHEDPEVEKFNWYV
DGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGK
EYKCKVSNKALPAPIEKTISKAKGOPREPQVYVLPPSREE
MTENQVSLLCLVEKGFYPSDIAVEWESNGQPENNYLTWPP
VLDSDGAFFLYSKLTVDRKSRWOQOQONYVEFSCSVMHEALHN
HYTOQRKSLSLSPG

KL2B30 Fab HC

QVOLOQESGPGLVEPSETLSLTCTVSGGSISSY YWSWIRQPP
GKOGLEWIGYIYYSGSTNYNPSLKSRVTISVDTSKNGFSLKL
SSVTAADTAVYYCAGTTIFGVVTPNFYYGMDVWGQGTT
VIVSSASTRKGPSVEPLAPSSKSTSGGTAALGCLVKDYFPEP
VIVSWNSGALTSGVHTFPAVLOQSSGLYSLSSVVTVPSSSL
GTOTYICNVNHKPSNTKVDEKEVEPKSCRRKTHTCPPCPAPE
AAGGPSVFLFPPKPKDTLMISRTPEVTCVVVSYSHEDPEY
KEFNWYVDOVEVHNAKTKPREEQYNSTYRVVEVLTVLHG
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DWILINGKEYKCKVSNKALPAPIEKTISKAKGOPREPQVY Y
LPPSREEMTENQVSLLCLVKGEFYPSDIAVEWESNGQPENN
YLUTWPPVLDSDGSFFLY SKLTVBKSRWQQGNVESCSVMH
EALHNHYTOQKSLSLSPG

KL2B242 Fab HC 3

W
(]

QVOLOESGPGLVKPSETLSLTCTVSGGSISSYYWSWLROP
AGSGLEWIGRLY VSGFTNYNPSLKSRVTLSLDPSRNQLSL
KLSSVTAADTAVYYCAGDSGNYWGWEDPWGQGTLYTV
SSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPERPVTY
SWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQ
TYICNVNHKPSNTKVDKK VEPKSCDK THTCPPCPAPEAA
GGPSVFLFPPKPKDTLMISRTPEVTCVVVSVSHEDPEVKEN
WYVDGVEVHNAK TKPREEQYNSTYRVVSVLTVLHQDW
LNGKEYKCKVSNKALPAPIEKTISKAKGQPREPOVY VLPP
SREEMTKNQVSLLCLVKGFYPSDIAVEWESNGQPENNYL
TWPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEA
LHNHYTOKSLSLSPG

KL2ZB2421.C (335 445 SYELTQPPSVSVSPGETASITCSGDOLGENYASWYQOKPG
_Fab LC QSPVLVIYODSKRPSGIPERFSGSNSGNTATLTISGTQALDE
ADYYCQAWDNSIVVFGGGTRLTVLGQPKAAPSVTLERPPS
SEELOQANKATLVCLISDFYPGAVTVAWKADSSPVKAGVE
TTTPSKOSNNKYAASSYLSUTPEQWKSHRSYSCQVTHEGS
TVEKTVAPTECS

KL2ZBS53 Fab HC

98]
L
@)

EVOQLVESGGGVVQPGRSLRLSCVASGFTFSSYDIHWVRE(
APGKGLEWVANISYDGSKKDYTDSVKGRFTISRDNSKNTL
YLOMDSLRVEDSAVYSCARESGWSHYYYYGMDVWGQG
TMVTVSSASTRGPSVEFPLAPSSKSTSGGTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLOQSSGLYSLSSVVTVPS
SSLOTOQTYICNYNHKPSNTKVDKKVEPKSCDKTHTCPPCP
APEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVSVSHEDP
EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVL
HODWLENGKEYKCKVSNKALPAPIEKTISKAKGUOPREPQV
YVLPPSREEMTKNOQVSLLCLVKGFYPSDIAVEWESNGOPE
NNYLTWPPVLDSDGSFFLYSKLTVDKSRWQQUGNVESCSY
MHEALHNHYTQRSLSLSPG
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KL2B494-LH-
sefV-Fo

SSELTOPPSVSVAPGOTARITCGGNNIGSKSVHWYQQKPG
QAPVLVVYDDSDRPSGIPERFSGSNSGNTATLTISRVEAGD
EADYYCQVWDSSSDHVVFGGGTKLTVLGGSEGKSSGSGS
ESKSTGGSQOVOLVESGGGLVQPGGSLRLSCAASGFTFSHY
AMSWVRQAPGKGLEWVSTIGGSGGSTYY ADSVEGRFTIS
RDNSKNTLYLOMNSLRAEDTAVYYCAKPHIVMVTALLY
DGMDVWGQGTMYTVSSEPKSSDK THTCPPCPAPEAAGG
PSVFLEPPKPKDTLMISRTPEVTCYVVSVSHEDPEVKFNW
YVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLN
GKEYKCKVSNEKALPAPIEK TISKAKGQPREPQVYVLPPSR
EEMTKNQVSLLCLVKGFYPSDIAVEWESNGQPENNYLTW
PPYLDSDGSFFLYSKLTVDKSRWOOQGNVESCSVMHEALH
NHYTQKSLSLSPG

KL2B30 Fab
w/K477

361

QVQLOESGPGLVKPSETLSLTCTVSGGSISSYYWSWIRQPP
GRGLEWIGYIYYSGSTNYNPSLKSRVTISVDTSKNQFSLKL
SSVTAADTAVYYCAGTTIFGVVTIPNFYYGMDVWGOGTT
VTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEP
VIVSWNSGALTSGVHTFPAVLOSSGLYSLESVVTVPSSSL
GTOTYICNVNHKPSNTKVDRKKVEPKSCDKTHTCPPCPAPE
AAGGPSVFLFPPEKPKDTLMISRTPEVTCVVVSVSHEDPEY
KFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHG
DWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYV
LPPSREEMTKNQVSLLCLVKGEFYPSBIAVEWESNGQPENN
YLTWPPVLDSDGSFFLY SKLTVDEKSRWQOQGNVESCSVMH
EALHNHYTQOKSLSLSPGK

CD3W245 Fab HC

358

EVQLVESGGGLVEKPGGSLRLSCAASGFTFSRYNMNWYR(
APGKGLEWVSSISTSSNYIYYADSVKGRFTFSRDNAKNSL
DLOMSGLRAEDTAIYYCTRGWGPFDYWGQGTLVTVSSA
STKGPSVEPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSEW
NSGALTSGYVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQTY!
CNVNHEPANTKVDKKVEPKSCDRTHTCPPCPAPEAAGGP
SVFLFPPRKPKDTLMISRTPEVTCVVVSVSHEDPEVEKFNWY
VDOVEVHNAKTKPREEQYNSTYRVYSVLTVLHOQDWLNG
KEYKCKVSNKALPAPIEKTISKAKGOPREPOQVYVYPPSRE
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EMTRNQVSLTCLVEGFYPSDIAVEWESNGOPENNYKTTP
PVLDSDGSFALVSKLTVDKSRWQQOGNVESCSVMHEALH
NHYTQKSLSLSPG

CD3B376 Fab

(9]
W
O

QVQLOQSGPRLVRPSQTLSLTCAISGDSVFNNNAAWSWIR
QSPSRGLEWLGRTYYRSKWLYDYAVSVKSRITVNPDTSR
NOFTLOLNSYTPEDTALYYCARGYSSSFDYWGQGTLVTV
SSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTV

TYICNVNHEPSNTKVDKKVEPKSCDKTHTCPPCPAPEAA
GGPSVEFLFPPRPKDTLMISRTPEVTUVVVSYSHEDPEVKEFN
WYVDOVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDW
LNGKEYKCKVSNKALPAPIEKTISKAKGOPREPQVYVYPP
SREEMTENQVSLTCLVKGFYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSFALVSKLTVBDKSRWQQGNVFSCSVMHEA
LHNHYTQKSLSLSPG

CD3W245-LH-

scfv-Fc

360

DIQMTQSPSSLSASVGDRVTITCRARQSIGTATIWY QQKP
GKAPKLLIKY ASESISGVPSRFSGSGSGTDFTLTISSLOQPED
FATYYCOQOSGSWPYTFGQGTKLEIKGGSEGKSSGSGSES
KSTGGSEVOQLVESGGGLVKPGGSLRLSCAASGFTFSRYN
MNWVRQAPGKGLEWVSSISTSSNYIYYADSVKGRFTFSR
DNAKNSLDLOMSGLRAEDTAIYYCTRGWGPFDYWGQG
TLVTVSSEPKSSDKTHTCPPCPAPEAAGGPSVFLFPPKPK
DTLMISRTPEVTCVVVSYSHEDPEVEFNWYVDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVS
NKALPAPIEKTISKAKGOQPREPQVY VYPPSREEMTKNQVS
LTCLVKGFYPSDIAVEWESNGQPENNYK TTPPVLDSDGS
FALVSKLTVDKSRWQOQGNVFSCSVMHEALHNHY TQKSL
SLSPG

Ch3W245-LH-
scfv-Fc w/K447

362

DIQMTQSPSSLSASVGDRVTITCRARQSIGTAIHWY QOKP
GKAPKLLIKYASESISGVPSRFSGSGSGTDFTLTISSLQPED
FATYYCOQOSGSWPY TFGOGTKLEIKGGSEGKSSGSGSESK
STGGSEVOLVESGGGLVKPGGSLRLSCAASGFTFSRYNM
NWVRQAPGKGLEWVSSISTSSNYIYYADSVKGRFTFSRD
NAKNSLDLOMSGLRAEDTAIYYCTRGWGPFDYWGQGTL
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K

VTVSSEPKSSDEKTHTCPPCPAPEAAGGPSVFLFPPKPRDTL
MISRTPEVICVVVSVSHEDPEVRKFNWY VDGVEVHNAKT

KPREEQYNSTYRVVSVLTVLHOQDWENGKEYKCKVSNEA
LPAPIEKTISKAKGQPREPQVY VY PPSREEMTEKNQVSLTCL
VKGFYPSDIAVEWESNGQOPENNYKTTPPVLDSDGSFALVS
KLTVDKSREWQOQOGNVESCSVMHEALHNHYTQKSLSLSPG

Table 38. HC and LC DNA SEQ 1D NOs of hK2/CD3 bispecific antibodies

hK2 arm

CD¥3 arm

HC1 HC2
or or
. LCH . LC2
Bispecific YT pna S”F | pNa
, Fe -Fe
Name Name SEQ Name SEQ
DNA DNA
; HY ] D
SEQ , SEQ |
NO: NGO:
D H)
NGO NG
KLCBY1 RI2B359 LH - scFv - Ch3W245 Fab
363 371 312
Fe
KLCB10S KL2B339 — LH — scFv CD3B376 Fab
363 372 317
-Fe
KLCB93 KL2B413 - LH - scFv Ch3W245 Fab
364 371 312
-Fe
KLCB% K12B413-LH-~scFv-Fc 364 CD3B376 Fab 372 317
KLCBIT70 KL2B467-LH-scFv- CD3W245 Fab
365 371 312
Fe
KLCB&O KL2B30 Fab CD3W245-LH-scFv-
367 303 373
Fe
KLCBRY KIiZ2B2421.C 338 CD3W245-LH-scFv-
369 446 373
Fab Fe
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KLCB113 KL2B53 Fab CD3W245-LH-scFv-
368 304 373
Fe
KLCB28¢ KL2B467-L.H-scFv-Fe 365 CID3B376 Fab 372 317
KLCBi74 KL2B494-f H-scFv 366 CD3B376-Fab 372 317
KLCB1S3 KL2B49%4-LH-sclFv 366 CD3W245-Fab 371 312
KLLB245 KL2B30-Fab w/ K447 Ch3wW245-LH-scFv-F¢
370 303 374
wi K447

SEQ ID NO: 363 (KLZB359-LH-sc¥v-Fe}
GAGATTGTTCTCACCCAATCCCCAGCTACTCTCTCTOTTTCACCCGUGTGAGCGGGUAACCCTC
TCCTGTAGAGCCAGCGAGAGCGTGCGAGTATITIGGCACATCCCTGATGCACTGGTATCAGCA
AAAACCAGGACAACCCCCCAGACTCCTCATATATGCCGCCTCAAATGTCGAGAGTGGGATA
CCTGCACGOTTITTCAGGAAGCGOGCAGCOGOGTACTGACTTICACATTGACTATATCCTCTGTAGA
GCCAGAGGATTTTGCAGTCTACTTICTGCCAGCAAACTAGGAAGGTTCCATATACTTITTIGGGG
GUGGTACAAAAGTTGAGATAAAGGGUGGCTCCGAGGGCAAGAGCAGCGGCAGCGGLAGCG
AGAGCAAGAGCACCGGUGGLAGCCAAGTACAGUTCCAGGAGTCAGGACCTGGGCTCGTCAA
ACCATCTCAGACATTIGTCCCTGACATGCACAGTTTICCGGCAACAGTATTACTTCCGACTATGC
TIGGAATTGGATCAGGCAATTCCCAGGAAAGCGGUTCGAGTGGATAGGTTATATTTICTTACT
CTGGATCTACTACCTACAATCCCAGTTTGAAGTCTCGUGTGACAATTAGUCGGGACACATCA
AAAAATCAATTCTCACTTAAACTTAGTTCTGTAACCGUTGCCGATACAGCCGTGTACTACTG
CGCCACTGOTTATTATTATGGAAGCGGATTTTGGGOGCAAGGAACTTTGOGTGACCGTOTCTT
CCOCAGCCCAAATCTAGCGACAAAACTCACACATGTCCACCOGTGUCCAGCACCTGAAGCAGC
AGGOGGACCGTCAGTCTTICCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGA
CCCCTGAGGTCACATGCGTGO TGO TCGAGCGTCAGCCACGAAGACCCTGAGGTCAAGTTCAA
CTGOGTACGTGGACGGCOGTGGAGGTGCATAATGCCAAGACAAAGCCOGUCGGGAGGAGCAGTAC
AACAGCACGTACCGTOGTGOGTCAGCOGTCCTCACCOGTOCTGCACCAGGACTGGUTGAATGGCAA
GGAGTACAAGTGCAAGGTCTCCAACAAAGUCCCTCCCAGCCCCCATCGAGAAAACCATCTCC
AAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACGTGCTGCCCCCATCCCGGGAGGAGA
TGACCAAGAACCAGGTCAGCCTGCTOGTGCCTGOGTCAAAGGCTTCTATCCCAGCGACATCGCC
GTGOGAGTGGGAGAGCAATOGGGCAGCCGGAGAACAACTACCTCACCTGGCOTCCOGTGCTGE
ACTCCGACGGCTCCTICTTICCTCTACAGCAAGUTCACCGTGGACAAGTCTAGATGGCAGCAG
GGGAACGTCTTCTCATGCTCCGTGATGCATGAGGUTCTGCACAACCACTACACGCAGAAGAG
CCTCTCCCTGTOTCCGGET
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SEQID NO: 364 (KL2B413 - LH - scFv-Fej
GAGGTACAACTTIGTCGAAAGTGGUCGGTGGAGTCGTCCAGCCTGGGCCGATCACTTCGUCTCTC
CTGTGTAGCCTCTGGTTICACTTTCTCATCTTACGACATACACTGGUTCCGCCAGGCACCTGO
TAAGGOGGCTGGAGTGOOTTIGCCATCATTAGTTACGATGGCTCCAAAAAAGATTACACCGATA
GCGTAAAGGGCAGATTTACCATTTCCAGGUGATAATTCAAAGAACACCCTGTATCTGCAAATG
GACAGCCTCCGCGTCGAAGACTCTGCAGTTITATAGCTGTGCCAGGGAGTCAGGUTGGTCCCA
TTATTACTATTATGGTATGCGACGTTTIGGOGCCAGGGAACCATGOTCACTGTTAGTTCAGCCTC
CACCAAGOGGCCCATCOOGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGOGGGCACAG
COGCCCTGOOCTGCCTOGOTCAAGGACTACTTCCCCGAACCGUGTGACGUTGTCGTGGAACTCA
GGCGCCCTGACCAGCOOGCOTGCACACCTTCCCGOCTGTCCTACAGTCCTCAGGACTCTACTC
CCTCAGCAGCOGTGUGTGACCOGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACG
TGAATCACAAGCUCCAGCAACACCAAGUGTGGACAAGAAAGTTCGAGCCCAAATCTTGTGACAA
AACTCACACATGTCCACCGTGCUCAGCACCTGAAGCAGCAGGGGGACCGTCAGTCTTCCTCT
TCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGOTG
GTGAGCGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGUGTGGAGE
TGCATAATGCCAAGACAAAGCCGCGGGAGCGAGCAGTACAACAGCACGTACCGTGTGUTCAG
CGTCCTCACCOTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCA
ACAAAGCCCTCCCAGCUCCCATCGAGAAAACCATUTCCAAAGCCAAAGGGCAGCCCCGAGA
ACCACAGGTGTACGTGUTGCCCCCATCUCCGGGAGGAGATCGACCAAGAACCAGGTCAGCCTG
CTGTGCCTGOTCAAAGGCTTICTATCCCAGCGACATCGUCGTGGAGTGGGAGAGCAATGGGC
AGCCGGAGAACAACTACCTCACCTOGGCCTCCOCOGTGCTGGACTCCGACGGCTCCTICTTCCTCT
ACAGCAAGCTCACCGTGGACAAGTCTAGATGGCAGCAGGGGAACGTCTICTCATGLTCCGTG
ATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGOT

SEQ ID NO: 3658 (KL2B467-LH-scFv-Fo)
CAGAGCOGTACTTACCCAGCCTCCCAGCOGTOGTCTGTAGCCCCAGGACAGACAGCCAGTATTALC
ATGCGGTGGTGACAATATAGGTTCCAAATCCOTGLATTGGTACCAGCAGAAGCCAGGGCAA
GUTCCCGTGCTCGTGGTATATGATAATTCCGACCGUCCTTCCGGCATTCCCGAACGOTTTAGT
GGTTCAAATTCAGGCACCACAGCAACTCTGACCATAAGCAGAGTCGAAGCTGGAGACGAAG
CCGACTACTACTGTCAGGTATGGGACTCTAGTAGTGACCACCUTGTCGTCTTCGOTGGGGGA
ACCAAAGTGACCOTTCTGGGUGOUTCCGAGGGLCAAGAGCAGCGGCAGCGGCAGCGAGAGC
AAGAGCACCGGUGGCAGCCAGGTCCAGCTCGTAGAAAGTGGGGGCGOCETAGTTICAGCCAG
GCAGGAGTCTCCGGCTGAGTTGTGCAGCCAGCGGOTTTACTTTITTICCTACTATGGAATGCACT
GOGOTACGTCAGGCACCCGGCAAAGUGTTTGCAGTGGOTCGCATTCATTTCTTATGATGGATCA

338



WO 2021/019389 PCT/IB2020/056972

AATAAGTATTATGCCGATAGTGTAAAGGGCAGATTTACAATAAGTCGAGACAACTCAAAGA
ACACTCTCTACCTCCAAATGAATAGTCTTCGGGCAGAGGATACTGCAGTGTACTATTIGTGCT
CATCTTCCTTATTCCGOGTTICTTACTGGGCATTCGATTATTIGGGGGCAAGGGACACAAGTTACC
GTGTCTAGCGAGCCCAAATCTAGCGACAAAACTCACACATGTCCACCGTGCCCAGCACCTGA
AGCAGCAGGOGGOACCOTCAGTCTTCCTCTICCCCCCAAAACCCAAGGACACCCTCATGATCT
CCCGGACCCCTGAGGTCACATGCGTOGUTGGTCAGUCGTGAGUCACGAAGACCCTGAGGTCAA
GTTCAACTGGTACGTGGACGGCOGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAG
CAGTACAACAGCACGTACCOGTGTOGOTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAA
TGGCAAGGAGTACAAGTGUAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACC
ATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACGTGCTGCCCCCATCCCGGE
AGGAGATGACCAAGAACCAGGTCAGCCTGUTGTGCCTGUTCAAAGGCTICTATCCCAGCGA
CATCGCCGTGOGAGTGOGOAGAGCAATGOGOGCAGCCGGAGAACAACTACCTCACCTGGOCTCCC
GTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGUTCACCGTGGACAAGTCTAGATG
GCAGCAGGGGAACGTUTTCTCATGCTCCGTGATGCATGAGGUTCTGCACAACCACTACACGC
AGAAGAGCCTCTCCCTGTCTCCGGGT

SEQ ID NO: 366 (KL2B494-LH-scFv-Fo)
AGCAGCGAATTCGACCCAACCACCTTCCGTCAGCGTCGCACCAGGGCAAACCGUCCGCATCA
CATGCGGTGOGAACAATATAGGAAGCAAATCTGTCCACTGGTACCAGCAAAAACCAGGACA
AGCCCCTGTTICTGGTCGTCTATGATGACAGCGACAGACCAAGTGGTATTCCCGAGAGATTCT
CCGOTAGCAACTCTGGAAATACAGCTACTTITGACCATCTCCAGAGTTGAGGCTGGTGACGAG
GCAGATTACTATTGCCAGGTCTGGGACAGUTCCAGCGACCACGTCGTATTICGOTGGUGGGALC
CAAGCTGACTGTGCTGGGUGGCTCCGAGGGCAAGAGCAGCGGCAGCGGCAGCGAGAGCAA
GAGCACCGGCGGCAGCCAGGTGCAGTTIGUGTAGAGTCAGGAGGGGOCCTCGTTCAACCTGOT
GGCAGCCTCCOGTTTGTICTIGTGCTGCCAGTOGGATTTACTTTCAGTCACTACGCAATCGAGCTGG
GTGAGACAAGCACCTGGCAAGGGCCTTGAGTGGOTCTCCACTATCGGCGGTTCAGGGGGGA
GUACTTACTACGCTGACTCTGTAAAAGGTCGCTTITACTATATCTAGAGATAACTCTAAAAAC
ACACTCTACTTGCAGATGAACAGCCTGCGAGCCGAAGATACAGCCGTGTACTACTGCGCCAA
GCCTCATATTGTAATGOTCACTGCCCTCTTGTATGATGGCATGCGATOTTTGGGGCCAAGGGA
CAATGOTGACAGTCTCAAGCGAGCCCAAATCTAGCGACAAAACTCACACATGTCCACCGTG
CCCAGCACCTGAAGCAGCAGGOGGGACCGTCAGTCTICCTCTTCCCCCCAAAACCCAAGGACA
CCCTCATGATCTCCCGGACCCCTGAGGTCACATGUGTGUGTGGTGAGCGTGAGCCACGAAGAC
CCTGAGGTCAAGTTCAACTGOGTACGTGGACGOGCGTGGAGGTGCATAATGCCAAGACAAAGC
COGCGOGGAGGAGCAGTACAACAGCACGTACCOGTGTOGOTCAGCGTCCTCACCGTCCTGCACCA
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GUACTGOGUTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCO
ATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACGTGCTG
CCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTGCTGTGUCTGGTCAAAGGCTT
CTATCCCAGCGACATCGCCOTGGAGTOGGOGAGAGCAATGGGCAGCCGGAGAACAACTACCTC
ACCTGGCCTCCCGTGCTGGACTCCGACGGCTOCTTCTTCUTCTACAGCAAGCTCACCGTGGAC
AAGTCTAGATGGCAGCAGGGGAACGTCTTUTCATGCTCCGTGATGCATGAGGCTCTGCACAA
CCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGOT

SEQ ID NO: 367 (KLK2B30 Fab HC cBNA)
CAGOTTCAACTTCAAGAATCCGGGUCAGGTCTGOTCAAGCCTTCAGAGACTTTGTCCCTTAC
TIGCACAGTGAGUGGTGGCTCTATCTCAAGTTACTACTGGTCATGGATACGGCAGCCCCCAG
GAAAGGGGCTTGAGTOOATTGGGTACATTITATTACTCAGGUGTCAACAAACTACAATCCCTCC
CTCAAATCCCGAGTGACAATTAGTGTCGATACATCTAAAAACCAGTTTTCCCTGAAATTGAG
CTCAGTCACCGCAGCTGATACTGCAGTCTATTATTGTGCTGGCACAACAATCTTCGGGGTAG
TAACTCCAAACTTCTACTACGGGATGGACGTGTGGGOGOCAAGGAACAACCGTAACAGTAAG
TAGTGCCTCCACCAAGGGUCCATCGOTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTC
GGOGCACAGCGOUCCTGGOGCTGCCTGUTCAAGGACTACTTCCCCGAACCGGTGACGOGTOTC
GTGGAACTCAGGCGCCCTCACCAGCGGUGTGCACACCTTCCCGGUTOTCCTACAGTCCTCAG
GACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCUTCCAGCAGCTTIGGGCACCCAGACCTAC
ATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAAT
CTTGTGACAAAACTCACACATOTCCACCOTGUCCAGCACCTGAAGCAGCAGGGGGACCGTC
AGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCA
CATGCGTGGTGGTCGAGCGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGA
CGGCOTGGAGGTGCATAATGCCAAGACAAAGCCGUGGGAGGAGCAGTACAACAGCACGTA
CCGTOTOGOTCAGCGTCCTCACCGTCCTGCACCAGGACTGOCTGAATGGCAAGGAGTACAAGT
GCAAGOGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATUTCCAAAGCCAAAGG
GUAGCCCCGAGAACCACAGGTGTACGTGCTGCCCCCATCCCGGGAGGAGATGACCAAGAAL
CAGGTCAGCCTGUTGTGCCTGUTCAAAGGCTTICTATCCCAGCGACATCGCCGTGGAGTGGGA
GAGCAATGGGCAGCCGUGAGAACAACTACCTCACCTGGCCTCCCOGTGUTGOACTCCGACGGT
TCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGTCTAGATGGCAGCAGGGGAACGTCTT
CTCATGCTCCGTGATGCATCGAGGUTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTOT
CTCCGGGT

SEQ ID NO: 303 (KLK2B30 Fab LC <DNA)
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GATATTCAAATGACCCAGTCACCATCATTICCTGTCOGCCTCAGTGGGAGATCGCGTCACTAT
TACTTGTCOGTGCTAGCCAGGGGATATCATCATATTTGGCTTIGGTATCAACAAAAGCCAGGAA
AGGCCCCAAAATTCCTTATATATGCAGCTAGTACACTCCAGAGTGGTGTICCTAGCCGGTTIC
TCTGGCAGCGGUTCAGGGACCGAGTTCACCCTGACAATCTCCAGCTIGCAGCCCGAAGACTT
TGCAACCTACTATTGCCAGCAACTGAACTCCTATCCTCTGACTTITCGGGOGGAGGAACCAAGG
TTGAGATTAAACGGACAGTGGCCGCTCCTICCGTGTTICATCTTCCCACCTICCGACGAGCAG
CTGAAGTCCGGCACAGCTTICTGTCOTGTGCCTGUTGAACAACTTCTACCCTCGGGAAGCCAA
GOTGCAGTGGAAGGTGGACAATGCCCTGCAGTCCGGCAACTCCCAAGAGTCTGTGACCGAG
CAGGACTCCAAGGACAGCACCTACAGCCTGTCCTCCACACTGACCCTGTCCAAGGCCGACTA
COAGAAGCACAAGGTGTACGUUTGCCGAAGTGACCCATCAGGGCCTGTCTAGCCCTGTGACT
AAGTCTTTCAACCGGGGCGAGTGT

SEQ ID NO: 368 (KL2B33 Fab HC cDNA)
GAGGTACAACTTGTCGAAAGTGGCGGTGGAGTCGTCCAGCCTGGGLGATCACTTCGCOTCTC
CTGTGTAGCCTCTGOGTTTCACTITCTCATCTTACGACATACACTGGGTCCGCCAGGCACCTGG
TAAGGGGCTGCGAGTGOUTTGCCATCATTAGTTACGATGGUTCCAAAAAAGATTACACCGATA
GCOTAAAGGGCAGATTTACCATTTICCAGGGATAATTCAAAGAACACCCTOTATCTGCAAATG
GACAGCCTCCOGCOGTCGAAGACTCTGCAGTTITATAGCTGTGCCAGGGAGTCAGGCTGGTCCCA
TTATTACTATTATGGTATGGACGTTTIGGGGCCAGGGAACCATGGTCACTGTTAGTTCAGCCTC
CACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAG
CGGCCCTGGGUTGCCTGUTCAAGGACTACTTCCCCGAACCGGTGACGOTOTCGTGGAACTCA
GGCGCCCTGACCAGCGGUGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTC
CCTCAGCAGCGTGGTGACCOTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACG
TGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTIGTGACAA
AACTCACACATGTCCACCGTGCCCAGCACCTGAAGCAGCAGGOGGGACCOTCAGTCTICCTCT
TCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGOTG
GTGAGUGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGG
TGCATAATGCCAAGACAAAGCCGCGGUAGGAGCAGTACAACAGCACGTACCGTGTGGTCAG
COTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCA
ACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCUGAGA
ACCACAGGTOTACGTGCTGUCCCCATCCCOGGGAGGAGATGACCAAGAACCAGGTCAGLCTG
CTGTGCCTGGTCAAAGGUTICTATCCCAGCCGACATCGCCGTGCAGTGGGAGAGCAATGGGC
AGCCGGAGAACAACTACCTCACCTGGCCTCCCOGTGCTGGACTCCCGACGOGCTCCTTCTTCCTCT
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ACAGCAAGCTCACCGTGGACAAGTCTAGATGGCAGCAGGGGAACGTCTTCTCATGCTOCGTG
ATGCATCGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGT

SEQ ID NO: 304 (KL2BS3 Fab LC cDNA)
GATATTGTAATGACTCAGTCACCCTCTTCACTGAGTGUCATCAGTAGGTGATCGCGTTACCATC
ACTTGCCGTGCCAGTCAAGACATTTCAAATTACCTTIGCATGGTACCAACAAAAGCCCGGAAA
AGTGCCAAAGTTTTIGATTTATGCCGCTTCAACACTCCATTCAGGAGTGCCCTCTCGTTICAG
TGGATCTGGCAGTGGCACCGATTTTACTCTCACAATAAGCAGTCTCCAGCCTGAGGATGTAG
CCACCTATTATTGCCAAAAATATAATTCAGCCCCCTATACTTITTIGGACAGGGCACACGCCTT
GAGATTAAACGGACAGTGOUCGCTCCTTCCGTOTTCATCTTICCCACCTTCCGACGAGCAGCT
GAAGTCCGGCACAGCTTCTGTCOGTOTGCCTGCTGAACAACTTCTACCCTCGUGGAAGCCAAGG
TGCAGTGGAAGGTGCACAATGCCCTGCAGTCCGGCAACTCCCAAGAGTCTOGTCGACCGAGCA
GOGACTCCAAGGACAGCACCTACAGCCTGTCCTCCACACTGACCCTOGTCCAAGGCCGACTACG
AGAAGCACAAGGTGTACGCCTGUGAAGTGACCCATCAGGGCCTGTCTAGCCCTGTGACCAA
GTCTTTCAACCGGGGCGAGTGT

SEQ ID NO: 369 (KLK2B242 Fab HC cDNA and KL2B242L.C_ (€338 Fab HO)
CAAGTACAACTTCAAGAGTCTGOGCCCTGGGUTTGTTAAGCCCTCAGAGACCTTGTCACTGALC
CTGTACCGTATCAGGCGGGTCAATTTCATCTTACTACTGGAGTTIGGCTTCGTCAGCCTGLCGE
ATCTGGACTGGAGTGGATAGGTAGACTGTATGTTTICCGGCTTTACAAATTACAACCCATCTTT
GAAAAGCCOGTGTCGACTCTCAGCCTCCGACCCTTCTCGGAATCAACTTTCACTTAAATTGTCTTC
TGTTACAGCTGCCGACACTGCAGTATATTATIGTGCAGGGGACTCAGGCAACTATTGOGGAT
GGTTTGATCCTTIGGUGGGCAGGGGACCCTGGTAACCGTCGAGTTCTGCCTCCACCAAGGGLCCA
TCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGLCCTGHGOTG
CCTGOTCAAGGACTACTTCCCCGAACCGOGTCGACGOTOTCGTGGAACTCAGGCGCCCTGACCA
GCGGCOTGCACACCTTCCOCGUGUTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTG
GTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGCC
CAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAAACTCACACATGT
CCACCGTGCCCAGCACCTGAAGCAGCAGGGGGACCGTCAGTCTTCCTCTTICCCCCCAAAACC
CAAGGACACCCTCATGATCTCCCOGGACCOCTGAGGTCACATGCGTGOTGOTCGAGCGTGAGCC
ACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCOTGGAGGTGCATAATGCCAA
GACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGOTCAGCGTCCTCACCGTC
CTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCOCTCC
CAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGUCCCCGAGAACCACAGGTGTA
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COTGCTGCCCCCATCCCGOGGAGGAGATGACCAAGAACCAGGTCAGCCTGCTGTGCCTGOTCA
AAGGCTTCTATCCCAGUGACATCGCCGTGHGAGTGGGAGAGCAATGGGCAGCCGGAGAACAA
CTACCTCACCTGGCCTCCCGTGCTGGACTCCGACGGUTCCTTICTTCCTCTACAGCAAGCUTCAC

COTGGACAAGTCTAGATGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTC
TGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGOT

SEQ ID NO: 446 (KLK2B242LC (335 Fab LT cDNA)
AGTTATGAGCTCGACTCAACCACCCAGTGTCAGCGTATCCCCAGGAGAAACTGCCTCTATAAC
ATGCAGCGGAGACCAGTTGGGAGAAAATTACGCCTCCTGGTACCAACAGAAGCCTGGACAA
AQTCCTGTCCTCGTTATTITATCAAGATTICTAAACGTCCOTCTGGOGATCCCCGAACGATICTCC
GGCTCTAACTCTGGGAATACCGCTACCTTIGACAATAAGTGGTACACAGGCACTTGATGAAGC
TGATTATTACTGCCAGGCATGGGATAACAGCATTGTOGTTTITCGGGOGGCGGCACCAAACTCA
CAGTTCTCGUTCAGCCCAAGGCTGCACCCAGTOGTCACTCTGTTCCCGCCCTCUTCTGAGGAG
CTTCAAGCCAACAAGGCCACACTGOTGTGTCTCATAAGTGACTTCTACCCGGGAGCCGTGALC
AGTGGCCTGGAAGGCCCGATAGUAGCCCCGTCAAGGCGGGAGTGGAGACCACCACACCCTCC
AAACAAAGCAACAACAAGTACGCGGCCAGCAGCTATCTGAGCCTGACGCCTGAGCAGTGGA
AGTCCCACAGAAGCTACAGCTGCCAGGTCACGCATGAAGGGAGCACCGTGGAGAAGACAGT
GGCCCCTACAGAATGTTICA

SEQ 1D NG: 370 (KLK2ZB30 wk477 Fab HC ¢BNA})
CAGGTTCAGUCTGCAAGAGTCTGGCCCTGOGUCTGOTCAAGCCTTCCGAGACACTOTCTCTGAC
CTGCACCGTGTCTGGCGGCTCCATUTCCTCCTACTACTGGTCCTGGATCAGACAGCCTCCTGG
CAAAGGCCTGGAATGCATCGGCTACATCTACTACTCCGGUTCCACCAACTACAACCCCAGCC
TGAAGTCCAGAGTGACCATCTCCGTGGACACCTCCAAGAACCAGTTCTCCCTGAAGCTGTCC
TCCGTCGACCGCTGCTGATACCGCCGTGTACTATTIGTGCTGOGCACCACCATCTTCGOGCGTOGTC
ACCCCTAACTTCTACTACGGCATGGACGTOGTGOGGOGCCAAGGCACAACAGTCGACAGTCTCTTC
TGCCTCCACCAAGGGTCCATCGOGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGE
GCACAGCGGCCCTGOGCTGUCTGGTCAAGGACTACTTCCCCGAACCGGTGACGOGTGTCGTGG
AACTCAGGCGCCCTGACCAGCGOGCOGTOGCACACCTTICCCOGGCTGTCCTACAGTCCTCAGGACT
CTACTCCCTCAGCAGCGTGOGTCACCGTGCCOTCCAGCAGCTTGGGCACCCAGACCTACATCT
GCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTIG
TGACAAAACTCACACTIGTCCACCGTGCCCAGCACCTGAAGCAGCAGGGGGACCGTCAGTCT
TCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGC
GTGOGTGGTCGAGCGTGAGCCACGAAGACCCTGAGOTCAAGTTCAACTGGTACGTGGACGGCG
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TGGAGOTGCATAATGCCAAGACAAAGCCGCOGGGAGGAGCAGTACAACAGCACGTACCGTOT
GOTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGUAAGGAGTACAAGTGCAAG
GTGTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGC
CCCGAGAACCACAGOGTOGTACGTOGCTGCCCCCATCCCGGGAGGAGATOGACCAAGAACCAGOT
CAGCCTGUTOTGUCTOGOTCAAAGGCTTCTATCCCAGCGACATCGCCOGTGCAGTGGGAGAGCA
ATGGGCAGCCGCGAGAACAACTACCTCACCTGGCCTCCCGTGCTGGACTCCGACGGCTCCTTC
TTCCTCTACAGCAAGCTCACCGTGGACAAGTCCAGATGGCAGCAGGGGAACGTCTICTICATG
CTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGTCTCTCTCCCTOTCTCCGE
GAAAA

SEQ 1D NG: 373 (CD3W245 - LH-scFv-Fe ¢cDNA)
GACATACAAATGACACAATCACCCTCTTICTCTTICTGCAAGCGTTOGGCGACCGTGTCACTATC
ACTTGTCGAGCCCGCCAGTCCATAGGTACTGUCATTCACTGOTATCAACAGAAGCCTGGCAA
GGCTCCCAAACTCCTGATTAAGTATGCCAGCGAGAGCATTICCGGUGTACCTTICAAGATTIT
CCGGCTCCGGTAGTGGUACAGATTTICACTCTCACTATATCTAGCCTCCAACCAGAAGATTTC
GCCACTTACTACTGTCAACAATCAGGTTCATGGCCTTACACTTTCGGCCAGGGGACAAAATT
GGAGATCAAGGGCGGCTCCGAGGGCAAGAGCAGCGGCAGCGGCAGCGAGAGCAAGAGCALC
COGCGGCAGCGAGGTGCAACTGOUTGCGAGTCTGGGOOAGGCCTOGOGTCAAGCCTGOGGGGOTCC
CTGAGACTCTCCTGTGCAGCCTCTGRATTCACCTTCAGTAGATATAACATGAACTGGGTCCG
CCAGGCTCCAGGGAAGGGUGUTGGAGTOGOGTCTCATCCATTAGTACTAGTAGTAATTACATAT
ACTACGCAGACTCAGTGAAGGGUCCGATTCACCTTICTCCAGAGACAACGCCAAGAACTCACT
GGATCTGCAAATGAGUGGUCTGAGAGCCGAGGACACGGUTATTTATTACTGTACGAGAGGC
TGGGOGCCTTTIGACTACTGGGGLCCAGGGAACCCTGOTCACCGTCTCCTCAGAGCCCAAATC
TAGCGACAAAACTCACACATGTCCACCGTGCCCAGCACCTGAAGCAGCAGGGGGACCGTCA
GTCTTCCTCTTICCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCUCCTGAGGTCAC
ATGCGTGOTGOGTCGAGCGTCAGCCACGAAGACCUTGAGGTCAAGTTCAACTGOTACGTGGALC
GGCOTGGAGGTGUATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTALC
CGTGTGOGTCAGCGTCCTCACCGTCCTGCACCAGGACTGOCTGAATGGCAAGGAGTACAAGTG
CAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGE
CAGCCCOCGAGAACCACAGGTGTACGTOGTACCCCCCATCCCGGGAGGAGATCGACCAAGAACC
AGGTCAGCCTGACCTGUCTGOTCAAAGGCTTICTATCCCAGUCGACATCGCCGTGGAGTGGGAG
AGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGLT
CCTTCGCCCTCOTGAGCAAGCTCACCGTGOACAAGTCTAGATGGCAGCAGGGGAACGTCTTC
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TCATGCTCCOTGATGCATCGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTC
TCCGGOT

SEQ ID NO: 374 (CD3W245-LH-scFv-Fe w/ K447}
GACATCCAGATGACCCAGTCTCCATCCTCTCTGTCCGUCTCTGTGOGCGACAGAGTGACCAT
TACCTGCCGGGCCAGACAGTCTATCGGCACCGCTATCCACTGGTATCAGCAGAAGCCTGGCA
AGGCCCCTAAGUTGCTGATTAAGTACGCCTCCGAGTCCATCTCCGGCGTGCCCTCCAGATTTT
CTGGCTCTGGATCTGGCACCGACTITACCCTGACAATCTCCAGCOCTGCAGCCTGAGGACTTC
GCCACCTACTACTOTCAGCAGTCCGOUTCTTGGCCTTACACCTTTGGTCAGGGCACCAAGCT
GGAAATCAAGGGCGGATCTGAGGGAAAGTCCAGCGGCTCCGGCAGCGAAAGUAAGTCCACC
GGCGGAAGCGAGGTGCAGCTGCTTGAATCTGGCGGAGGACTGGTTAAGCCTGGUGGCTCTC
TGAGACTGTCTIGTGCTGCTTICTGGUTTCACCTTCAGCCOGOGTACAACATGAACTGOGTCCGAC
AGGCTCCTGGCAAAGGCCTGGAATGGOGTOTCCTCCATCTCCACCTCCAGCAACTACATCTALC
TACGCCGACTCCGTGAAGGGCAGATTCACCTTICTCCAGAGACAACGCCAAGAACTCCOTGGA
CCTGCAGATGTCTGGCCTGAGAGCTGAGGACACCGUTATCTACTACTGCACCAGAGGCTGGG
GACCCTTCGATTATTGGGGUCAGGGAACCCTGGTCACCGTGTCATCTGAGCCCAAATCTAGC
GACAAAACTCACACTIGTCCACCGTGCCCAGCACCTGAAGCAGCAGGGOGGACCOTCAGTCTT
CCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCG
TGGTGGTGAGCGTGAGCCACGAAGACCUTGAGGTCAAGTTCAACTGGTACGTGGACGGCGT
GGAGGTGCATAATGCCAAGACAAAGCCGUGGGAGGAGCAGTACAACAGCACGTACCGTGTG
GTCAGCOGTCCTCACCGTCCTGCACCAGGACTGOGUTGAATGGCAAGGAGTACAAGTGCAAGE
TGTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCC
CCGAGAACCACAGOGTGTACGTGTACCCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTC
AGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCA
ATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCOGTGCTGGACTCCGACGGCTCCTTC
GCCCTCOTGAGCAAGCTCACCGTGUGACAAGTCCAGATGGCAGCAGGGGAACGTCTTCTCAT
GUTCCOTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGTCTCTCTCCOTGTCTCCG
GGAAAA

SEQ ID NO: 371 (CD3W24S5 Fab-HC-Fo)
GAGGTGCAACTGOTGGAGTCTGGGGGAGGCUTGGTCAAGCCTGOGGGGETCCCTGAGACTCT
CCTGTGCAGCCTCTGGATTCACCTTCAGTAGATATAACATGAACTGGGTCCGCCAGGUTCCA
GOGOGAAGGOGCTGCGAGTGGOTCTCATCCATTAGTACTAGTAGTAATTACATATACTACGCAGA
CTCAGTGAAGGGCCGATTCACCTTCTCCAGAGACAACGUCCAAGAACTCACTGGATCTGCAAA

345



WO 2021/019389 PCT/IB2020/056972

TGAGCGGUCTCGAGAGCCGAGGACACGOGCTATTTATTACTGTACGAGAGGCTGGGGGCCTTTT
GACTACTGGGGCCAGGGAACCCTGGTCACCGTUTCCTCAGCCTCCACCAAGGGCCCATCGGT
CTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGUOGCACAGCGGCCCTGGGCTGUCTGE
TCAAGGACTACTTCCCCOGAACCGGTCGACGGTGTCOTGGAACTCAGGCGCCCTGACCAGCGGO
GTGCACACCTTCCCGGCTOGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGAC
COGTGUCCCTCCAGCAGUTTGGOCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCA
ACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAAACTCACACATGTCCACC
GTGCCCAGCACCTGAAGCAGCAGGOGGACCOTCAGTCTTCCTCTTCCCCCCAAAACCCAAGE
ACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGOTGAGCGTGAGCCACGAA
GACCCTGAGGTCAAGTTCAACTGGTACGTGCGACGGCGTGGAGGTGCATAATGCCAAGACAA
AGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCA
CCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCC
CCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACGTGT
ACCCCCCATCLCCGGUGAGGAGATCGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGG
CTTCTATCCCAGUGACATCGCCOTGHGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTAL
AAGACCACGCCTCCCGTGCTGGACTCCGACGGUTCCTICGCCCTCGTGAGCAAGCTCACCGT
GGACAAGTCTAGATGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATCGAGGCTCTGC
ACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGOT

SEQ 1D NO: 312 (CD3W248 Fab-LC-Fe)
GACATACAAATGACACAATCACCCTCTTCTCTTICTGCAAGCGTTGGCGACCGTGTCACTATC
ACTTGTCGAGCCCGCCAGTCCATAGGTACTGUCATTCACTGGTATCAACAGAAGUCTGGCAA
GGCTCCCAAACTCCTGATTAAGTATGCCAGCGAGAGCATTTCCGGCGTACCTICAAGATTTY
CCQGCTCCOGTAGTGGGACAGATTTICACTCTCACTATATCTAGCCTCCAACCAGAAGATTTC
GCCACTTACTACTGTCAACAATCAGOGTTCATGGCOCTTACACTITCGGCCAGGGGACAAAATT
GUAGATCAAGCGGACAGTOGOGCCGCTCCTTCCOTGTTCATCTTCCCACCTTCCGACGAGCAGC
TGAAGTCCGGCACAGCTICTGTCGTGTGCCTGUTGAACAACTTICTACCCTCGGGAAGCCAAG
GTGCAGTGGAAGGTGGACAATGCCCTGCAGTCCGGCAACTCCCAAGAGTCTGTGACCGAGC
AGGACTCCAAGGACAGCACCTACAGCCTGTCCTCCACACTGACCCTGTCCAAGGCCGACTAC
GAGAAGCACAAGGTGTACGCCTGCGAAGTGACCCATCAGGGCCTGTCTAGUCCTOGTGACCA
AGTCTTTCAACCGGGGLGAGTGT

SEQ D NO: 372 (CD3B376 Fab-HC-Fo)
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CAGOTGCAGCTCCAACAGAGTOGUTCCCAGACTUCGTGAGACCCTCTCAAACACTCAGTTTIGAC
TTGTGCCATCTCAGGCCGATTCAGTTTTCAACAACAATGCAGCTTGGAGUTGGATTAGGCAGT
CACCTAGTCGCGOGTCTTGAATGGCTTGGOCOTACATACTATCGCTCTAAATGGTTGTATGATT
ACGCTGTGTCCOGTGAAGAGCCGAATCACCOGTAAACCCTGATACCTCCAGGAATCAGTTICACA
TIGCAACTGAATAGTGTGACTCCCGAGGATACTGCACTCTATTATTGTGCCCGAGGATATAG
CAGTAGCTTCGACTATTGGGUACAAGGGACACTCOTTACCGTTAGTTCAGCCTCCACCAAGG
GCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTG
GOGCTGCCTGGTCAAGGACTACTTCCCCGAACCGUTGACGGTOGTCOGTGGAACTCAGGCGCCCT
GACCAGCGOCOTGCACACCTTCCCGOGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCA
GUGTGGTCGACCGTGUCCTCCAGCAGUTTGGOCACCCAGACCTACATCTGUAACGTGAATCAC
AAGCCCAGCAACACCAAGOGTGGACAAGAAAGTTGAGCCCAAATCTTGTCGACAAAACTCACA
CATGTCCACCOGTGCCCAGCACCTGAAGCAGCAGOGOGGACCGTCAGTCTTCCTCTTICCCCCCA
AAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCG TGO TGO TGAGCGT
GAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGCGACGGCGTGGAGGTGCATAAT
GCCAAGACAAAGCCGUGGGAGGAGCAGTACAACAGCACGTACCGTGTGOTCAGUGTCCTCA
CCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGC
CCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAG
GTGTACGTGTACCCCCCATCCCGGGAGGAGATCGACCAAGAACCAGGTCAGCCTGACCTGCOT
GOTCAAAGGCTTCTATCCCAGCGACATCGCUGTGCAGTGGHAGAGCAATGGGCAGCCGGAG
AACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGUTCCTTCGUCCTCGTGAGCAA
GCTCACCGTGGACAAGTCTAGATGGCAGCAGGGGAACGTCTTCTCATGUTCCGTGATGCATG
AGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGT

SEQ ID NO: 317 (CD3B376 Fab-LC-Fe)
CAGTCTGCTCTGACCCAGCCTGOCTCOGTOGTCTOGGCTCTCCCGGUCAGTCCATCACCATCAGO
TGTACCGGCACCTCCTCCAACATCGGCACCTACAAGTTCOGTOGTCCTGGTATCAGCAGCACCC
COACAAGGCCCCCAAAGTGCTGCTGTACGAGGTOTCCAAGCGGCCCTCTGGCOGTGTCCTCCA
GATTCTCCGGCTCCAAGTCTGGCAACACCGCCTCCCTGACCATCAGCGGACTGCAGGCTGAG
GACCAGGCCGACTACCACTGTOGTGTCCTACGCTGGCTCTGGCACCCTGCTOTTITGGCGGAGG
CACCAAGCTGACCGTGCTGOGOGTCAGCCCAAGGUTGCACCCAGTGTCACTCTGTTCCCGCCOT
CCTCTGAGGAGCTTCAAGCCAACAAGGUCACACTGOTGTGTCTCATAAGTGACTICTACCLG
GGAGCCGTCGACAGTGGCCTGGAAGGCCGATAGCAGCCCCGTCAAGGCGGGAGTGGAGACCA
CCACACCCTCCAAACAAAGCAACAACAAGTACGCGGCCAGCAGCTATCTGAGCCTGACGCC
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TGAGCAGTGGAAGTCCCACAGAAGCTACAGCTGCCAGGTCACGCATGAAGGGAGCACCGTG
GAGAAGACAGTGGCCCCTACAGAATGTTCA

Example 6: Biophysical characterization of hR2xCD3 bi-specific antibodies

Affinity of selected hK2 x CD3 bispecific antibodies

Affinity of selected hK2ZxCE3 bispecific antibodies to hK2 or human CD3 was measured by surface
plasmon resonance {SPR). SPR is a label-free technique to study the strength of an interaction between two
binding partners by measuring the change in mass upon complex formation and dissociation. Antibodies
were captured on a sensor chip coated with an anti-Fe antibody tollowed by injection of soluble hK2 or
soluble recombinant human CB3 at vanous concentrations and specified association and dissociation times.
Post dissociation, the surface was regenerated with an appropriate solution to prepare for the next
mteraction. Kinetic information (on-rate and off-rate constants) were extracted by fitting sensorgrams to
the 111 Langmuir model. Binding affinity (KD) are reported as the ratio of rate constants (koff/kon). KD

values of selected hK2/CD3 bispecific antibodies are histed in Table 39,

Table 39, Kp values of selected hK2/CDB3 bispecific antibodies for the respective binding arms

KLK2 arm Ko {ni)
KL2B4ET Fab 3.08
KL2B494 Fab 0.06
KL2B358-LH-schy (.63
KLZB413-LH-schv 16.4
CD38376 Fah 20-40
CO3W245 Fab 0.14
CO3W245 LH sehv 20-30
KLAB30 Fab 2
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KL2BS3 Fab 0.1

KL2B242 Fab (.14

Thermal stability of selected hK2 x CD3 bispecific antibodies

Thermal stability of the bispecific antibody samples was determined by NanoDPSF method using an
automated Prometheus instroment. Measurements were made by loading sample into 24 well capiliary from
a 384 well sample plate. Duplicate runs were performed for cach sample. Prometheus NanoDSF user
wterface (Melting Scan tab) was used to set up the experimental parameters for the run. The thermal scans
for the samples span from 20°C to 95°C at a rate of 1.0°C/minute. Dual-UV technology monitors intrinsic
tryptophan and tyrosine fluorcscence at the emission wavelengths of 330 nm and 350 nm, and this ratio
(F350 nn/F330 nm} 1s plotted against temperature to generate an unfolding curve. Nano DSF 1s used for
measuring Tm of all molecules at 0.5mg/mL concentration in Phosphate Buffered Saline, pH 7.4.

Measured Tm values are histed 10 Table 46

Table 40. Tm values for KLK2 or CB3 binding arms of selected BK2 x D3 bispecific antibodies.

Molecule Tm (°C) by DSF
KL2B413 (scFv) 67
KL2ZB359 (scFv} 657
KL2B30 (Fab) >70
KL2B242 (Fab) >70
KL2B33 (Fab} =70
KL2B467 (Fab) >70
KL2B494 (Fab) >70
CD3B376 (Fab) 61
CD3W245 LH scFv 66
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Seif-Association Potential by AC-SINS (Affinity Capture-5Seif Interaction Nanoparticle
Spectroscopy)

A high throughput screcning assay was used to measure the propensity of an Ab candidate to self-
interact. Propensity for self-interaction usually translates into poor Ab solubility and challenges in
downstream Ab manufactaring. In this assay, gold nanoparticles (AuNPs) are coated with goat anti-human
1gG (H+L) capture antibody and later incubated with candidate Abs in the presence of polyclonal goat 126G,
Any candidate Ab that sclf-associates brings the AuNPs into proximity, resulting in a shifi of the
nanoparticles’ plasmon wavelength (?up), also referred to as the wavelength at maximum absorbance (Amg).
The magnitude of the shifi {(Amax) for cach candidate Ab is indicative of the strength of its self~association.
Proper control antibodies are used in this assay that show none to high self-association potential. All

molecules tested in this assay showed none to low risks for self-association.

Example 7: In vitro and in vive characterization of bispecific hK2xCD3 antibodies
In vitro cytotoxicity of hK2ZxUD3 bi-specific antibodies

The cytotoxicity potential of the generated bispecific antibodies was measured in vitro by T-cell-

mediated cytotoxicity assay using live-time lapse imaging on the Incucyte platform. The bispecific

-

antibodies were tested m hK2 positive cell line VCaP cells, in the presence of isclated pan human CD3+
T ceils from bealthy donors at a Effector; Target ratio (E:T ratio) of 3:1. Cell death by apoptosis was
monitored by measuring the fluorescence signal from a dyve which is stably expressed by target VCaP

cells.

Normal donor pan T cells were co~-incubated with KLK2+ VCaP cells. KELKZxCD3 bispecific
antibodics were dosed from 0 to 100nM for 96 hours. 3:1 Etfector-to-Target (ET) ratio was used. FIG,
8A shows n vitro target cvtotoxicity of KL2BxUD3 bi~specific molecules measured by incuCyte imaging
system: in real-time for quantifying target cell death. Target cells were stably expressing a red nuclear dye
which was measured by IncuCyte imaging system in real-time for quantifyving target cell death. Overall
tumor cell lvsis was graphed based on AUC of real-time kinetic killing curve of VCaP cells (FIG 84A).

FIG. 88 shows in vitro target cytotoxicity of KL2BxUD3 bi-specific molecules measured by fluorescent

350



WO 2021/019389 PCT/IB2020/056972

caspase 3/7 reagent to measure apoptosis signal from target cell death. Green fluorescent Caspase 3/7
reagent was used to measure apoptosis signal from target cell death. Total Caspase 3/7 activity was
graphed based on AUC of real-time caspase 3/7 activity curve (FIG, 8B). The data shows that bispecific
hK2/CD3 antibodies promote a dose-dependent reduction of viable VCaP cells with increasing time and
hence induce T cell mediated death of the VCaP tumor cells. bispecific hK2xUD3 antibodies are

therefore effective at mediating T cell activation and show dose-dependent KLK 2+ tumaor cell killing.

In vitro T cell activation and proliferation by hK2xCD3 bi-specific molecules

hK2xCD3 bispecific antibodies were tested for their ability to promote T cell activation and
proliferation. Normal donor pan T cclls were labelled with CFSE (SuM) and co-cultured with KLK2 (+)
VCap cells. KLE2xCD3 bispecific antibodies were dosed from 0 to 100nM for 96 hours. 3:1 Effector-to-
Target (ET) ratio was used. After 96 hours co-incubation, cells were harvested and staimed with CD25,
live/dead Dye. Flow cyvtometric analysis was performed on a Fortessa flow cyvtometer with Flowijo
software. The frequencies of CTV dye dilution and activation marker CD25 were determined. The
frequency of CD2S positive cells in different doses were used o graph in vitro T activation (FIG. 94).
The proliteration gate was determined using the UnM treatment group. The frequency of cells entering
mto proliferation gate was used to graph m vitro T cell proliferation (FIG. 9B). The data confirms dose

dependent activation and proliferation of T cells by various KLKZ2xCD3 bi-specific antibodics.

In vitro T cell cytokine release by hK2xCD3 bi-specific molecules,

The effect of anti-hK2xCD32 antibodies on T-cell cytokimes release was measured in vitro. Supermatant
samples were collected from the in vitro cytotoxicity experiment described above. A 13-plex cytokine
Luminex assay was carried out to quantify IFN-y and TNF-o concentrations at different doses of

hK2xCD3 bispecific antibodies. FIG. 10A and FIG., 188 shows functional cvtokine release by T cells

activated triggered by KLKZx{D3 bi-specific antibodies in a dose-dependent manner.

Efficacy of bispecific hRK2xCD3 antibedies in established subcutaneous (5C) human prostate

xenograph model in T cell humanized mice

The purpose of this study 1s to evaluate KLK2xCD3 biapecific in vivo efficacy in human prostate tumor
V{aP s.c. mouse xenograft model. In vive efficacy of KLKZx{D3 hispecitic antibodics was evaluated in

human prostate tumor VCaP s.c. mouse xenograft model. The antitumor cfficacy of KLK2xCD3
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molecules was evaluated in established SC human prostate VCaP xenografts. Intact male NSG mice were
used to provide a suitable host for engrafting human tumors and human T cells. The human prostate ool
line VCaP was obtained from American Type Culture Collection (ATCC). VCaP cclis were harvested
during exponential growth and mice were injected with 1107 cells SC in a volume of 0.2 mL in the right
flank. 20¢6 human T cells were injected 1.p for each animal. Three dose levels were evaluated with 5-fold
escalation: 0. 2mg/ke. Img/kg and Sme/ke (FIG, 39A). Bigpecific antibodies were dosed twice a week via
1.p. Eve blood was sarapled at 6 hours post first 1.p dosing and functional cvtokine levels were measured
using Luminex based assays (FIG. 398B). Tumor volume and body weight measurements were collected
twice weekly throughout all studies. The percent delta tumor growth inhibition (ATGE was defined as the
difference between mean tumor burden of the treated and control groups, calculated as % ATGL =
(H{TVe-TVeO-(TVETVIO/(TVe-TVc0) < 100; where “TVc¢’ is the mean tumor burden of a given control
group, “TVcl is the mean mitial tumor burden of a given control group, “TVY 1s the mean tumor burden
of the treated group, and “TVi0 1s the mean mtial tumor burden of the treated group. % TG was defined

as ([ TVe-TVE/TVex 100.

At least one KLK2xCD3 compound of the present mvention showed dose-dependent anti-tumor
effect, 1.0, at 1 mg/kg, KLCB8O showed marginal tumor growth inhibition and at 5 mg/kg showed robust
anti-tumor effect. Cvtokine assessment at 6 hours post first dosing showed above-background finctional

cytokine release of the active KLCBE0, which is consistent with 1n vivo efficacy.

Example 8; Generation asd characterization of a CAR romprising 1186,

Construction and expression of BK2 1186 scFv CARs

hK2 CAR constructs (CAR13: HL HCHumanized LLCHumanized 20AA and CARIS:
LH LCHumanized HCHumanized 20AA) comprising an scFv dertved from the hK2-targeting antibody
1186 were constructed as lustrated in FIG. 11, Dynabeads Human T-Expander CD3/CD2E stimulated T
cells were subjected to electroporation, then washed three times with OPTI-MEM (Invitrogen}, and
resuspended m OPTI-MEM at the final concentration of 50x10%ml. Subsequently, 0.1 mi of the cells
(5E6) was mixed with 10 pug of IVT CAR cncoding RNA and clectroporated. Post clectroporation, the T
cells were transferred to a 6-well plate and immediately put back into a 37°C incubator. Primary human T
cells were electroporated with no mRNA (MOCK) or 10 pg of mRNA expressing either an hK2 scFv CAR

or irrglevant control CAR. 24 hours post-clectroporation CAR surface expression was measured by flow
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cytometry following staining with 2 pg/ml biotinylated L-protein and streptavidin-conjugated PE (FIG. 12

top panel} or biotinylated hK2 {1 ue/ml) and streptavidin-conjugated PE (F1G. 12 bottom panch).

Twenty-four hours post electroporation, the T cells were counted. 1ES5 T cells were collected
for each. The cells were washed with FACS buffer twice using 200 pL/well of FACS buffer for
microtiter plates, with the supematant discarded. Al wells were stamed with 100 ul staining buffer
containing Protein L (Geuscript, Cat. No. M0O00971:500;2ug/ml), incubated for at least 30 minutes at 4°C
while bemg protected from hight. The cells were washed by adding FACS Buffer twice, using 130
ubAvell for microtiter plates with FACS buffer. Centrifugation at 400x g was performed for 4 minutes at
room terperature. The supematant was then discarded. All wells were stained with 100 ul Streptavidin-
R-Phycoerythrin (SA-PE;1:250} and Live/dead Fixable Near-IR Dead Cell Stain dve (1:1000), incubated
for at least 30 minutes at 4°C while being protected from light. The cells were then ready for flow

cytometry analysis.

As shown i FIG. 12, top pasel, protein L staining was observed on both KLK2 HL & LH
CARSs (41 4% and 66.3%, respectively), whereas only the background staining (~3.5%) was scen in the
control T cells that were T cells without mRNA clectroporation. As shown in FIG. 12, bottom panel,
CAR expression on primary human T cells also could be detected via J&J micmal biotin-labeled
recombinant KLK?2 protein (Biotin-Hk2 protein.Lot:20180810, CBIS ID:KL2ZW12.CB.0OG3, 2 4mg/mi,
ImM Benzamidine) followed by SA-PE. As shown, T cells efficientlv expressed KLK2 LH CAR
{82.7%}) as measured by flow cytometry, whereas only the background stamning (~1.73% or 1.19%) was
scen in the control T cells that were T cells without mRNA electroporation or undisclosed control CAR
(non-KELK2 specific}. Results are shown for representative donor T cells and were reproducible in

multiple donors {at least n = 3).

Table 41 shows the SEQ ID numbers of CARI3 and 15,

Tumeor celf killing by hiKZ 1186 CAR-T cells

Co-culture for CellTrace Violet {CTV, Thermo Fisher Scientific) based cytotoxicity assay

using flow cytometer was performed to study cvtotoxicity of 1186 CAR-T cells.

T cells were prepared as follows. Twenty-four hours post EP, T cells were counted and

resuspended at the concentration needed for the most concentrated/desired E:'T. The T cells were added
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at 100 ul/well of assay (2x10° cells/ml; plated 100 pd ina 10:1 E:T ratio, i.c., 2E5 T cells per 2E4 target
cellsy. A stock of the 10:1 BT concentration was made, with two-fold serial dilutions made with
complete T ccll media (Optinnzer w/CTS, 5% Human Serum, 1% GlutaMax} to 0.3125:1. The T cells

were plated (100ul/well) i tniplicate using a 96 well round bottom tissue culture treated plate.

CTV labeled target cells were prepared as follows. 20 pb. BDMSO was added to a vial of CTV
staining solution. This stock solution was diluted into 20 mL of PBS {(warmed to 37°C) fora 5 uM
staiming solation. 10E6 tumor cells were collected, washed with PBS twice and resuspended in 4E6/ml
(2.5md}. An cqual volume (2.5ml} of CTV staining sclution was added. The cells were meubated for 20
minutes i a 37°C incubator. 40 mi PRMI+20% FBS was added to the cells to absorb any unbound dye.
The cells were incubated for S minutes. The celis were centrifuged for 5 mimutes at 400 x g The cell
pellet was resuspended in pre-warmed RPMI+109%FBS medium. In the meantime, T cells were seeded at
the desired E/T ratio described above. The tumor cell lines Veap (KLK2+) and DUT4S(KLK?2-} were
recounted, and then the cells were resuspended in 2E5/ml and 100ul in duphicate. The cells were co-

mcubated with labelled tumor cell lines n a flat-bottom 96-well plate.

A cyiotoxicity assay was performed as follows using a flow cytometer. After 20 hours of co-
culture, all of the celis were transferred to a U-botiom 96-well plate and washed. Afier 20 hours of co-
culture all of the cells were collected from a flat-bottom 96-well plate and transferred to a U-botiom 96-
well plate, and then washed. 30 ul of 0.25% trypsin was added to all the wells and incubated for 5
mimtes 1n a 37°C incubator. After 5 nunutes, all of the tumor cells were collected to a U-bottom 96-well
plate. The cells were centrnifuged and washed for 5 munutes at 400 x g twice. The cell peliet was then
resuspended i diluted {1:1000) LIVE/DEAD™ Fixable Near-IR staining dye (100 ul}. The cells were
incubated for 30 mins at 4 °C, and washed with FACS buffer twice by centiifuging the cells for 5 mimutes
at 400 x g. After washing, all of the cells were fixed for 10 munutes using 100 ul of BD Cytofix™

Fixation Buffer (50ul FACS buffer +30ulFixation Buffer). The cells were centrifuged and washed for 5

analyzed by malticolor flow cvtometry after the end of the incubation pericd.
The percentage of cviotoxic activity was calculated using the following equation:

% specific death = % Near IR+CTV+{dead) cells - % spontancous Near IR +CTV+/(100% - %

spontancous Near IR +CTV+ (dead) cells) x 100%.

Twentv~-tour hours after transicnt transfection, target cells (hK2 positive Veap and hK2

negative U145 cells) were labeled with Cell Trace Violet {CTV) fluorescent dve and then co-cultured
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with hK2 CAR-T cells. Mock T cells served as negative effector controls. Cells were co-cultured for 20
hours at the effector-to-target cell (E/T) ratios ranging from 0.3125:1 to 10:1 as shown in FI1G. 13
Percent kalling was measured as the ratio of the absolute number of live (viability dyve negative) target
{CTV positive) cells remaining in the co-culture relative to the number of Bive target cells cultured
without CAR-T cells. As shown, hK2 CAR LH T cells specifically and efficiently lysed the hiK2(+)
human prostate cancer cell lines VCap cells (FEG. 13, top panel) but not K2 (-} DU14S5 cells (FIG, 13,
bottom panel} at E/T ratios of 10:1 to 0.3125:1, wherceas only the background cytotoxicity was seen m the

T cells that were Mock or hK2 HL CAR.

hK2 CAR-T cells were also tested for real-time cytotoxicity using xCELLigence as a real-

time cell analvysis system as a potency assay tor immune celi-mediated cytolysis of target cells.

50 pl of target cancer cell culturing media was added to each well of the 96-well E-Plates
{ACEA Biosciences), and the background impedance was measured and displayed as a Cell Index. Then,
adherent target cells VCap and BU145 were dissociated and sceded at a density of 3E4 (V(ap), 3E3
{DU145) cells/well of the E-Plate 1n a volume of 100 ul., and allowed to passively adhere on the
electrode surface. Post seeding, the E-Plate was kept at ambient temperature mnside a laminar flow hood
for 30 minutes and then transferred to the RTCA MP mstrument inside a cell cubture incubator. Data
recording was initiated immediately at 15-minute intervals for the entire duration (96 hours) of the

experiment.

At the time treatment was applied (24 hours post cancer cells seeding), data acquisition was
paused, 50 ul of media was removed from each well, and effector CAR-T cells were added at different
effoctor to target (E:7) ratios in a volume of 530 pl.. hK2 CAR-T and undisclosed control CAR (non-hK?2
specific) T cells were resuspended. Two-fold dilutions were then performed in duplicate in a 96-well
plate (from 5:1 to 0.156:1 E/T ratio}. Target phus Mock effector controls (no RNA electroporation T cells)

were also added to the target cells.

Target cells VCap (3E4) and DU4S (SE3) incubated with Mock, 10ug mRNA
electroporated (24 hours post transfection) hK2 1186 CAR LH or control CAR-T cells at different E/T
ratios for approximately 72 hours. Nomalized cell index {C1) plots for VCap and DU145 are shown in
FIG. 14 and FIG. 15, respectively. When seeded alone, target cells adhered to the plate and proliferated,
mereasing the ClI readout. When T cells were added to target cells, hK2 CAR and control CAR-T cells
mediated hK2 (+} VCap cell eytolysis and sabsequent progressive decrease n CI at an E/T ratio from 5:1

to 0.156: 1.
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Cytokine production by hK2 1186 CAR-T celis

IFN~y produced by cviotoxic T cells allows for exertion of immune surveillance of tumors,
which can directly inhibit proliferation and mnduce apopiosis of some malignancies in vivo and in vifro, To
determine whether hK2 CAR-T cells were able o recognize and be activated by hK2 {(+) tumor cells, the
supernatant was collected from xCELLigence-based killing assayv, as described m Example 3. After about
70 hours co-culture, the supernatant was collected and assaved by ELISA according to the dirgctions

provided with the ELISA kit (Human IFN~y ELISA MAX™ Deluxe, BioLegend, Cat#:430106).

IFN-y production of antigen-stimulated CAR-T cells is shown in FIG, 16, hK2 CAR LH and
control CAR-T ccls secreted IFN~y during co-culture with hiK2-cxpressing VCap cells in a E:T ratio-
dependent manuer, but not during co-culture with hKZ-negative DU145 cells. Undisclosed control CAR
secrcted much higher amount of IFN- v due 1o the much higher antigen expression level than hK2. Mean

IFN-y concentration + SD (pg/ml} from duplicate cultures was recorded.

Example 9: Generation and characterization of additional scFvs CAR constructs

As deseribed in Example 1, the ectodomain of 11B6 cloned as scFv did not retain binding at
clevated temperature {55°C) and hence additional campaigns were initiated to generate new humanized

antibodies from the parental 11B6.

bK 2 CARs containing thermally stabilized scFvs derived from the antibody 1186 were generated
{CARI-CARI1Z, CARI4, CAR16). The description and SEQ ID NOs: of the CAR constructs containing
thermally stabilized scFvs are provided in Table 13, The names i the description {(HCGS, LCD6, HOF3,
LLB7) refer back to the VH or the VL chains identified in Example 1, 20A A refers to the 20 amino acid
long linker between the VH/VL pairs in the scFv. The scFv in the CARs were cloned in either VH-L-VL

or VL-L-VH onentation.

The gencrated scFvs also mcorporated into CAR constructs (CARI7-CAR36) and further
characterized. Table 41 shows the generated CAR constructs and their SEQ ID NOs. The signal
sequence used is MAWVWTLLFLMAAAQSIQA (SEQ ID NG: 243
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Table 41.
SEQID | SEQID SEQID
NG: of NG: of NO: of
scFv full ECD CAR
Name of ) ,
o , amino | domain of | amino acid
CAR Description of seFv in the CAR .
acid CAR sequence
construct .
sequence | {(including
of the signal
CAR sequence)
CARY | HL _HCG3 LCD6 20AA (scFvl) 3 29 46
CARZ | HL, HCGS LCHumanized 20AA (scFv2} G 30 47
CAR3 | HL HCF3 LCB7 20AA (scFv3) 10 31 43
CAR4 | HL HCGS LCB7 20AA (scFvd) i1 32 49
CARS | LH LCB6 HCGS 20AA (scFvs) 12 33 50
CAR6 | LH LCHumanized HCF3 20AA (scFv6) 13 34 51
CAR7 | LH LCHumanized HCGS 20AA (scFvT) 14 35 52
CARS | LH LCB7 HCF3 20AA (scFv8) 15 36 53
CARS | LH LCB7 HCGS 20AA (scFv9) 16 37 54
CARIO | LH LCD6 HCF3 20AA {scFviQ) 17 3% 55
) HL HCHumanized LUB7 20AA 18 39 36
CARII
{scFvil}
) HL HCHumanized LCD6 20AA 19 40 57
CARI2
{scFv1Z}
HL HCHumanized LCHumanized 20AA 24 41 58
CARI3 '
{scFv13}
LH LCD6 HCHumanized 20AA 21 42 39
CARM4
{scFvi4}
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CARLS LH LCHumanized HCHumanized 20AA 22 43 60
{scFv15)
CARIG LH LCB7 HCHumanized 20AA 23 44 61
{scFv16}
CARI7 | KL2B413 HL (sckvi?) 133 149 153
CARIS | KL2B413 LH (scFvig) 134 150 154
CARI19 | KL2B339 HL (scFvlYy) 135 151 155
CAR20 | KL2B359 LH (scFv20) 136 152 156
CARZ1 | KL2B357 HL 318 410 426
CAR22 | KL2B357 LH 319 411 427
CAR23 | KL2B358 HL 320 412 428
CAR24 | KL2B358 LH 321 413 429
CAR25 | KL2B360 HL 322 414 430
CAR26 | KL2ZB360 LH 323 415 431
CAR27 | KL2ZB30 HL 404 416 432
CARZ8 | KL2B30 LH 405 417 433
CAR29 | KL2BS3 HL 406 418 434
CAR30 | KL2BS3 LH 4G7 419 435
CAR3I | KL2B242 HL 408 420 436
CAR32 | KL2B242 LH 409 421 437
CAR33 | KL2B467 HL 324 422 438
CAR34 | KL2B467 LH 325 423 439
CAR35 | KL2B494 HL 308 424 440
CAR36 | KL2B494 1LH 316 425 441
LCHumanized refers to hul1B6_ VL.
HCHumanized refers to hul1B6 VH

The scFv amino acid sequences of the CARs are shown m table 13 of Example 2.

The CARs full-length ECD domain and full-length amino acid sequences are Hsted below,
SEQ ID NO: 29 - Extracellular antigen-binding domain 1 (HE HCGS LCD6 20AA)
MAWVWTLLFLMAAAQSIQAQVQLQESGPGLVKPSDTLSLTCAVSGNSITSDY AWNWIRQFPGK

GLEWMGYISYSGSTTYNPSLKSRVTISRDTSKNQFSLEKLSSVIPVDTAVYYCATGYYYGSGFWG
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QGTLVTVSSGGSEGKSSGSGRESKSTGGSDIVLTOQSPDSLAVSLGERATINCKASESVEY FGTSLM
HWYQOQKPGQPPKLLIY AASNRESGYVPDRESGSGSGTDFTLTIOSVOQAEDVSVYFCQQTRKVPYTF
GOGTKLEIK

SEQ ID NG: 30 - Extracellular antigen-binding domain 2 (HL HCGS LCHumanized 20AA)
MAWVWTLLFLMAAAQSIQAQVQLOESGPGLVKPSDTLSLTCAVSGNSITSDY AWNWIRGFPGK
GLEWMGYISYSGSTTYNPSLKSEVTISRDTSKNOQEFSLKLSSVIPVDTAVYYCATGYYYGSGFWG
QUTLVTVSSGGSEGKSSGSGRESKSTGOGSDIVLTOSPDSLAVSLGERATINCKASESVEYFGTSLM
HWYQQKPGQPPKLLIY AASNRESGVPDRFSGSGSGTDFTLTISSLOQAEDVAVYYCQQTRKVPYTE
GOGTKLEIK

SEQ ID NO: 31 - Extracellular antigen-binding domain 3 (HE_HCF3 LCB7 20AA)
MAWVWTLLFLMAAAQSIQAQVQLOESGPGLVKPSBTLSLTCAVSGNSITSDY AWNWIRQFPGK
GLEWIGYISYSGSTTYNPSLKSRVTISRDTSKNQFSLKLSSVIPVDTAVYYCATGYYYGSGFWG(Q
GTLVTVSSGGSEGKSSGSGSESKSTGGSDIVLTOSPDSLAVSLGERATINCKASESVEYFGTSLMH
WY QOKPGOQPPRKLLIYAASNRESGVPDRFSGSGSGTDFTLTISSVQAEDVAVYYCQQTREVPYTF
GQGTKLEIK

SEQ 1D NO: 32 - Extracellular antigen-binding domain 4 (HEL. HCGS LCB7 20AA)
MAWVWTLLFLMAAAQSIGAQVQLOESGPGLVKPSDTLSLTCAVSGNSITSDY AWNWIRQFPGK
GLEWMGYISYSGSTTYNPSLKSRVTISRDTSKNQFSLKLSSVIPVDTAVYYCATGYYYGSGFWG
QGTLVTVSSGGSEGKSSGSGSESKSTGGSDIVLTOSPDSLAVSLGERATINCKASESVEYFGTSLM
HWYQOKPGOPPKLLIYAASNRESGVPDRFSGSGSGTDFTLTISSVQAEDVAVYYCQQTREVPYT
FGOQGTRLEIK

SEQ ID NO: 33 - Extracellular antigen-binding domain 5 (LH _LCD6 HCGS 20A4)
MAWVWTLLFLMAAAQSIQADIVLTQSPDSLAVSLGERATINCKASESVEYFGTSLMHWYQQKP
GOPPKLLIYAASNRESGVPDRFSGSGSGTDFTLTIQSVOAEDVSVYFCQOQTRKVPYTFGQGTKLEL
KGGSEGKSSGSGSESKSTGGSQVQLOESGPGLVKPSDTLSLTCAVAGNSITADY AWNWIRQFPGK
GLEWMGYISYSGSTTYNPSLKSRVTISRDTSKNQFSLKLSSVIPVDTAVYYCATGYYYGSGFWG
QGTLVTVSS

SEQ 1D NO: 34 - Extracellular antigen-binding domain 6 (LH_LCHumanized HCF3 20AA)
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MAWVWTLLFLMAAAQSIQADIVLTQOSPDSLAVSLGERATINCKASESVEYFGTSLMHWY QQKP
GOPPKLLIYAASNRESGVPDRESGSGSGTDFTLTISSLQAEDVAVYYCQOQTRKVPYTFGOGTKLER
KGGSEGKSSGSGRESKSTGGSQVQLOESGPGLVKPSDTLSLTCAVSGNSITSDY AWNWIRQFPGK
GLEWIGYISYSGSTTYNPSLKSRVTISRDTSKNQFSLKLSSVTPVDTAVYYCATGYYYGSGEFWGQ
GTLVTVSS

SEQ 1D NO: 35 - Extracelluiar antigen-binding domain 7 (LH LCHumanized HCGS 20AA)
MAWVWTLLFLMAAAQSIQADIVLTQSPDSLAVSLGERATINCKASESVEYFGTSLMHWY QQKP
GOPPKLLIYAASNRESGVPDRESGSGSGTDFTLTISSLOAEDVAVYYCQQTRKVPYTFGOQGTKLE]L
KGGSEGKSSGSGSESKSTGOSOVQLOESGPGLVEKPSDTLSLTCAVSGNSITSDY AWNWIRQFPGK
GLEWMGYISYSGSTTYNPSLEKSRYTISRDTSKNQFSLKLSSVIPYDTAVYYCATGYYYGSGFWG
QGTLVTVSS

SEQ ID NO: 36 - Extracellular antigen-binding domain 8 (LH LCB7 HCF3 20AA)
MAWYWTLLFLMAAAQSIQADIVLTQSPDSLAVSLGERATINCKASESVEYFGTSLMHWYQQKP
GOPPKLLIY AASNRESGVPDRFSGSGSGTDFTLTISSVQAEDVAVYYCQOTREKVPYTFGOQGTKLE]
KGGSEGKSSGSGSESKSTGGSQVOLOQESGPGLVEPSDTLSLTCAVSGNSITSDY AWNWIRGFPGK
GLEWIGYISYSGSTTYNPSLKSRVTISRDTSKNQFSLEKLSSVTPVDTAVYYCATGYYYGSGFWG(Q
GTLVTVSS

SEQ ID NG: 37 - Extracellular antigen-binding domain 9 (LH LCB7 HCGS 20AA)
MAWVWTLLFLMAAAQSIQADIVLTQSPDSLAVSLGERATINCKASESVEYFGTSEMHWY QQKP
GOPPKLLIYAASNRESGVPDRFSGSGSGTDFTLTISSVQAEDVAVYYCQQTREKVPYTRFGOGTRLES
KGGSEGKSSGSGSESKSTGGSQVOLQESGPGLVKPSDTLSLTCAVSGNSITSDY AWNWIR(QFPGK
GLEWMGYISYSGSTTYNPSLKSRVTISRDTSENQFSLKLSSVIPVDTAVYYCATGYYYGSGFWG
QGTLVTVSS

SEQ 1D NO: 38 - Extracellular antigen-binding domam 10 (LH_LCD6 _HCF3 20AA)
MAWVWTLLFLMAAAQSIQADIVLTQSPDSLAVSLGERATINCKASESVEYFGTSLMHWYQQKP
GOPPKLLIYAASNRESGVPDRFSGSGSGTDFTLTIQSVQAEDVSVYFCQOQTRKVPYTFGQGTKLE]
KGGSEGKSSGSGSESKSTGGSQVOLQESGPGLVKPSDTLSLTCAVSGNSITSDY AWNWIRQFPGK
GLEWIGYISYSGSTTYNPSLEKSRYTISRDTSKNQFSLELSSVTPVDTAVYYCATGYYYGSGFWGO
GTLVTVSS
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SEQ ID NO: 39 - Extracellular antigen-binding domain 11 (HL HCHumanized LUB7 20AA)
MAWVWTLLFLMAAAQSIGAQVQLOESGPGLVKPSDTLSETCAVSGNSITSDY AWNWIRQPPGK
GLEWIGYISYSGSTTYNPSLKSRVTMSEDTSKNQFSLKLSSVTAVDTAVYYCATGYYYGSGFWG
QGTLVTVSSGGSEGKSSGRGSESKSTGGSDIVLTOSPDSLAVSLGERATINCKASESVEYFGTSLM
HWYQQKPGOPPKLLIYAASNRESGVPBRFSGSGSGTDFTLTISSVQAEDVAVYYCQQTRKVPYT
FGOQGTKLEIK

SEQ 1D NO: 40 - Extracellular antigen-binding domam 12 (HL_HCHumanized LCD6 20AA)
MAWVWTLLFLMAAAQSIGAQVQLOQESGPGLVKPSDTLSLTCAVSGNSITSDY AWNWIRQPPGK
GLEWIGYISYSGSTTYNPSLKSRVTMSRDTSKNQFSLKLSSVTAVDTAVYYCATGYYYGSGFWG
QGTLVTVSSGGSEGKSSGSGSESKSTGGSDIVLTQSPDSLAVSLGERATINCKASESVEY FGTSLM
HWYQOQKPGQPPKLLIYAASNRESGVPDRFSGSGSGTDFTLTIQOSVQAEDVSVYFCQQTRKVPYTF
GQGTKLEIK

SEQ ID NO: 41 - Extracellular antigen-binding domain 13 (HL HCHumanized LCHumanized Z0AA)}
MAWYVWTLLFLMAAAQSIQAQVOLQESGPGLVEPSDTLSLTCAVSGNSITSDY AWNWIRQPPGK
GLEWIGYISYSGSTTYNPSLKSRVIMSRDTSENQFSLKLSSVTAVDTAVYYCATGYYYGSGFWG
QOTLVTVSSGGSEGKSSGSGSESKSTGGSDIVLTQSPDSLAVSLGERATINCKASESVEYFGTSLM
HWYQQKPGQPPKLLIY AASNRESGVYPDRFSGSGSGTDFTLTISSLOQAEDVAVYYCQQTRKVPYTF
GOGTKLEIK

SEQ ID NO: 42 - Extracellular antigen-binding domain 14 (LH _LCB6 HCHumanized 20AA)
MAWYWTLLFLMAAAQSIQADIVLTGSPDSLAVSLGERATINCKASESVEYFGTSLMHWYQQKP
GOQPPKLLIY AASNRESGVPDRFSGSGSGTDFTLTIOSVQAEDVSVYFCQOQTREVPYTFGOGTKLE]
KGGSEGKSSGSGSESKSTGGSQVOLOQESGPGLVEPSDTLSLTCAVSGNSITSDY AWNWIRQPPGK
GLEWIGYISYSGSTTYNPSLKSRVTMSRDTSKNQFSLKLSSVTAVDTAVYYCATGYYYGSGFWG
QGTLVTVSS

SEQ ID NO: 43 - Extracellular antigen-binding domain 15 (LH_LCHumanized HCHumanized 20AA)
MAWVWTLLFLMAAAQSIQADIVLTQSPDSLAVSLGERATINCKASESVEYFOGTSLMHWY QQKP
GOPPKLLIYAASNRESGVPDRESGSGSGTDFTLTISSLOAEDVAVYYCQQTRKVPYTFGQGTKLEL
KGGSEGKSSGSGSESKSTGGSQVOLQESGPGLVKPSDTLSLTCAVSGNSITSDY AWNWIR(QPPGK
GLEWIGYISYSGSTTYNPSLEKSRVTMSROTSENQFSLKLSSVTAVDTAVYYCATGYYYGSGFWG
QGTLVTVSS
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SEQ 1D NO: 44 - Extracellular antigen-binding domain 16 (LH_LCB7 HCHumanized 20AA)
MAWVYWTLLFLMAAAQSIGADIVLTOSPDSLAVSLGERATINCKASESVEYFGTSEMHWY QOKP
GOPPELLIYAASNRESGVPDRFSGSGSGTDFTLTISSVOAEDVAVYYCQQTRKVPYTFGQGTKLE]
KGGSEGKSSGSGSESKSTGGSQVOQLQESGPGLVKPSETLSLTCAVSONSITSDY AWNWIRQPPGK
GLEWIGYISYSGSTTYNPSLEKSRYTMSRDTSKNGFSLEKLSSVTAVDTAVYYCATGYYYGSGFWG
QGTLVTVSS

SEQ ID NO: 149 (KL2B413_HL)
MAWVWTLLFLMAAAQSIQAEVQLVESGGGLYQPGGSLRLSCAASGFTFSSYWMTWVRQAPGK
GLEWVANIKQDGSERYY VDSVKGRFTISRDNAKNSLY LQMNSLRAEDTAVYYCARDQNYDILT
GHYGMDVWGQGTTVTVSSGGSEGKSSGSGSESK STGGSEIVLTQSPSFLSASVGDRVTITCRASQ
GISSYLSWY QOKPGKAPKLLIY ATSTLQSGVPSRFSGSGSGTEFTLTISSLOPEDFATY Y CQQLNSY
PRTFGOGTKVEIK

SEQ ID NO: 150 (KL2B413 LH)
MAWVWTLLFLMAAAQSIQAEIVLTQSPSFLSASVGDRVTITCRASQGISSYLSWY QQKPGKAPK
LLIYATSTLQSGVPSRFSGSGSGTEFTLTISSLOPEDFATYYCQOLNSY PRTFGQGTK VEIKGGSEG
KSSGSGSESKSTGGSEVOLYESGGGLYOPGGSLRLSCAASGFTFSSY WMTWYROAPGKGLEWY
ANIKQODGSERY Y VDSVKGRETISRDNAKNSLY LOMNSLRAEDTAVY YCARDONY DILTGHYGM
DVWGOGTTVIVSS

SEQ ID NO: 151 (KL2B359 HL)

MAWVWTLLFLMAAAQSIQAQVOLOQESGPGLVE PSQTLSLTCTVSGNSITSDY AWNWIRQFPGK
RLEWIGYISYSGSTTYNPSLESRVTISRDTSKNQFSLKLSSVTAADTAVYYCATGYYYGSGFWGQ
GTLVTVSSGGSEGKSSGSGSESKSTGGSEIVLTOSPATLSLSPGERATLSCRASESVEYFGTSLMH

WYQQKPGOPPRLLIYAASNVESGIPARFSGSGSGTDFTLTISSVEPEDFAVYFCQQTRKVPYTFGG
GTEVEIK

SEQ ID NO: 152 (KL2B359_LH)

MAWVWTLLFLMAAAQSIQAEIVLTOSPATLSLSPGERATLSCRASESVEYFGTSLMHWY QQKPG
QPPRLLIYAASNVESGIPARFSGSGSGTDFTLTISSVEPEDFAVYFCOQQTRKVPYTFGGGTKVEIKG
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EWIGYISYSGSTTYNPSLKSRVTISRDTSKNQFSLKLSSVTAADTAVYYCATGYYYGSGFWGQGT
LVTVSS

SEQ ID NO: 410 (KL2B357 HL)
MAWVWTLLFLMAAAQSIQAQVQLQESGPGLVKPSQTLSLTCTVSGNSITSDY AWNWIRQFPGK
GLEWIGYISYSGSTTYNPSLKSRVTISRDTSKNQFSLKLSSVTAADTAVYYCATGYYYGSGFWGO
GTLVTVSSGGSEGKSSGSGSESKSTGGSDIVLTOSPDSLAVSLGERATINCRASESVEY FGTSLMH
WYQQKPGQPPKLLIYAASNVESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYFCQOTRKVPYTFG
GGTKVEIK

SEQ ID NGO 411 (KL2B357 LH)
MAWVWTLLFLMAAAQSIQADIVLTQSPDSLAVSLGERATINCRASESVEYFGTSLMHWY QQKP
GOPPELLIY AASNVESGVPDRESGSGSGTDFTLTISSLOAEDVAVYFCQQTREKVPYTFGGGTKVEL
KGGSEGKSSGSGSESKSTGGSGVOLQESGPGLVKPSOTLSLTCTVSGNSITSDY AWNWIRQEPGK
GLEWIGYISYSGSTTYNPSLEKSRYTISRDTSKNGFSLKLSSVTAADTAVYYCATGYYYGSGFWG(
GTLVTVSS

SEQ ID NO: 412 (KL2B338 HL)
MAWVWTLLFLMAAAQSIGAQVQLOESGPGLVKPSQTLSLTCTVSGNSITSDY AWNWIRQPPGK
GLEWIGYISYSGSTTYNPSLESRVTISRDTSKNOFSLKLSSVTAADTAVY YCATGYYYGSGFWGQ)
GTLVTVSSGGSEGKSSGAGSESKSTGGSEIVLTQSPATLSLSPGERATLSCRASESVEYFGTSLMH
WY QOKPGOPPRLLIYAASNVESGIPARFSGSGSGTDFTLTISSVEPEDFAVYFCQQTRKVPYTEGG
GTKVEIK

SEQ D NO: 413 (KL2ZB338 LH)
MAWVWTLLFLMAAAQSIQAEIVLTQSPATLSLSPGERATLSCRASESVEYFGTSLMHWY QQKPG
QPPRLLIYAASNVESGIPARFSGSGSGTDFTLTISSVEPEDFAVYFCQUQTRRKVPYTFGGUTKVEIKG
GSEGKSSGSGSESKSTGGSQVOQLOESGPGLVKPSQTLSLTCTYSGNSITSDY AWNWIRQPPGKGL
EWIGYISYSGSTTYNPSLKSRVTISRDTSKNQGFSLELSSVTAADTAVYYCATGYYYGSGFWGQGT
LVTVSS

SEQ D NO: 414 (KL2B360_HL)
MAWVWTLLFLMAAAQSIQAQVQLQESGPGLVEPSQTLSLTCTVSGNSITSDY AWNWIRQFPGK
GLEWIGYISY SGSTTYNPSLKSRVTISRDTSENQFSLELSSVTAADTAVYYCATGYYVYGSGFWGQ
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GTLVTVSSGGSEGKSSGSGSESKSTOGGSEIVETOSPATLSLSPGERATLSCRASESVEYFGTSLMH
WYQOQKPGQPPRLLIYAASNVESGIPARFSGSGSGTDRFTLTISSVEPEDFAVYFCQUQTRKVPYTFGG
GTKVEIK

SEQ ID NO: 415 (KL2B360_LH)
MAWYWTLLFLMAAAQSIQAEIVLTQSPATLSLSPGERATLSCRASESVEY FGTSLMHWYQQKPG
QPPRLLIYAASNVESGIPARFSGSGSGTDFTLTISSVEPEDFAVYFCQQTRKVPYTFGGGTKVEIKG

EWIGYISYSGSTTYNPSLKSRVTISRDTSKNQFSLKLSSVTAADTAVYYCATGYYYGSGFWGQGT
LVTVSS

SEQ ID NO: 416 (KL2B30 HL)
MAWVWTLLFLMAAAQSIGAQVQLOESGPGLVKPSETLSLTCTVSGGSISSYYWSWIRQPPGKGL
EWIGYIYYSGSTNYNPSLKSRYTISVDTSKNQFSLKLSSVTAADTAVYYCAGTTIFGVVTPNFYY
GMDVWGQGTTVTVSSGGSEGK SSGSGSESKSTGGSDIOMTQSPSFLSASVGDRVTITCRASQGIS
SYLAWY QQKPGKAPKFLIY AASTLQSGVPSRFSGSGSGTEFTLTISSLOPEDFATYYCQOLNSYPL
TFGGGTKVEIK

SEQ ID NO: 417 (KL2B30_LH)
MAWVWTLLFLMAAAQSIGADIOMTQSPSFLSASVGDRVTITCRASQGISSYLAWY QQKPGKAPK
FLIYAASTLQSGVPSRFSGSGSGTEFTLTISSLOQPEDFATYYCQQLNSYPLTFGGGTKVEIKGGSEG
KSSGSGSESKSTGGSQVOQLOESGPGLYKPSETLSLTCTVSGGSISSY Y WSWIRQPPGKGLEWIGYL
YYSGSTNYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAGTTIFGVVTPNFYYGMDVW
GQGTTVTVSS

SEQ ID NO: 418 (KL2B53_HL)
MAWVWTLLFLMAAAQSIQAEVQLVESGGGVVQPGRSLRLSCVASGFTFSSY DIHWVRQAPGKG
LEWVANSYDGSKKDYTDSVEGRFTISRDNSKNTLY LQMDSLRVEDSAVYSCARESGWSHYYYY
GMDVWGQGTMYTVSSGGSEGKSSGSGSESKSTGGSDIVMTQSPSSLSASVGDRVTITCRASQDIS
NYLAWYQQKPGKVPKFLIY AASTLHSGVPSRFSGSGSGTDFTLTISSLOPEDVATYYCQKYNSAP
YTFGOGTRLEIK

SEQIDNO: 419 (KL2B53 1LH)
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MAWVWTLLFLMAAAQSIQADIVMTQSPSSLSASVGDRVTITCRASQDISNYLAWY QQKPGKVP
KFLIYAASTLHSGVPSRFSGSGSGTDFTLTISSLOPEDVATY YCOKYNSAPY TFGOGTRLEIKGGS
EGKSSGSGSESKSTGGSEVOQLVESGGGY VQPGRSLRLSCY ASGFTFSSYDIHWVROAPGKGLEW
VAIISYDGSKKDY TDSVKGRFTISRDNSKNTLY LOMDSLRVEDSAVY SCARESGWSHY Y Y YGM
DVWGOGTMVTVSS

SEQ 1D NO: 420 (KL2B242 HL)
MAWVWTLLFLMAAAQSIQAQVOLQESGPGLVEPSETLSLTCTVSGGSISSYYWSWLROQPAGSG
LEWIGRLYVSGFTNYNPSLESRVTLSLDPSRNQLSLEKLSSVTAADTAVYYCAGDSGNYWGWEDP
WGEQGTLVTVSSGGSEGKSSGSGSESKSTGGSSYELTQPPSVSVSPGETASITCSGDQLGENYACW
YOQOKPGOSPYLVIYODSKRPSGIPERFSGSNSGNTATLTISGTQALDEADYYCQAWDNSIVVEGG
GTRLTVL

SEQ ID NO: 421 (KL2B242_LH)

MAWYWTLLFLMAAAQSIQASY ELTQPPSYSVSPGETASITCSGDOLGENYACWY QQKPGQSPY
LVIYQODSKRPSGIPERFSGSNSGNTATLTISGTQALDEADY Y CQAWDNSIVVFGGGTKLTVLGGS
EGKSSGSGSESKSTGGSQVOQLOESGPGLYKPSETLSLTCTVSGGSISSY YWSWLROPAGSGLEW!
GRLYVSGFTNYNPSLKSRVTLSLDPSRNQLSLKLSSVTAADTAVYYCAGDSGNYWGWFDPWGQ
GTLVTVSS

SEQ ID NG: 422 (KL2B467 HL)
MAWYWTLLFLMAAAQSIQAQVQLVESGGGVVOPGRSLRLSCAASGFTFSYYGMHWVROAPGK
GLEWVAFISYDGSNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAHLPYSGSYW
AFDYWGQGTOVTYSSggsegkssgsgseskstgesQSVLTOPPSVSVAPGQTASITCGGDNIGSKSVHWY
QOEPGQAPVLVVYDNSDRPSGIPERFSGSNSGTTATLTISRVEAGDEADYYCQVWDSSSDHPVVF
GGOTKVTV

SEQ 1D NO: 423 (KL2B467 LH)
MAWVWTLLFLMAAAQSIQAQSVLTQPPSVSVAPGQTASITCGGDNIGSKSVHWY QQEPGQAPY
LYVYDNSDRPSGIPERFSGSNSGTTATLTISRVEAGDEADYYCOQVWDSSSBHPVVFGGGTRVTVg
geegkssgsgseskstggsMAWVWTLLFLMAAAQSIQAQYOQLVESGGGVVQPGRSLRLSCAASGEFTEFSY
YGMHWVRQAPGKGLEWVAFISYDGSNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAY
YYCAHLPYSGSYWAFDYWGQGTQVTVSS
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SEQ ID NO: 424 (KL2B494 HL)

QVOLVESGGGLVGQPGGSLRLSCAASGFTFSHY AMSWVROAPGRKGLEWYSTIGGSGGSTYYADS
VKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKPHIVMVTALLY DGMDVWGOGTMVYTVSS
GGSEGKSSGSGSESKSTGGSSSELTOPPSVSVAPGQTARITCOGUGNNIGSKSVHWY QQEPGOAPVL
VVYDDSDRPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDHVVEFGGGTKLTVL

SEQ ID NO: 425 (KL2B494_LH)
MAWVWTLLFLMAAAQSIQASSELTQPPSVSVAPGQOTARITCGGNNIGSKSVHWY QQKPGQAPY
LVVYDDSDRPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCOVWDSSSDHVVFGGGTKLTVL
GGSEGKSSGSGSESKSTGGSQVOQLVESGGGLY QPGGSLRLSCAASGFTFSHY AMSWVRQAPGKG
LEWVSTIGGSGGSTYYADSVKGRFTISRDNSKNTLY LQMNSLRAEDTAVYYCAKPHIVMVTALL
YDGMDVWGQGTMVTVSS

SEQ ID NO: 46 - CAR 1 (HL_HCGS5_LCD6_20AA; pDRO0O0083431)
QVOQLOESGPGLYKPSDTLSLTCAVSGNSITSDY AWNWIRQFPGKGLEWMGYISYSGSTTYNPSL
KSRVTISRDTSKNQFSLKLSSYTPVDTAVYYCATGY Y YGSGFWGQGTLVTVSSGGSEGKSSGSG
SESKSTGGSDIVLTQSPDSLAVSLGERATINCKASESVEYFGTSLMHWY QQKPGQPPKLLIYAAS
NRESGVPDRFSGSGSGTDFTLTIQSVQAEDVSVYFCQQTRKVPYTFGQGTKLEIKTSTPAPRPPTP
APTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIY IWAPLAGTCGVLLLSLVITLYCKRGRKKL
LYIFKQPFMRPY QTTQEEDGCSCRFPEEERGGCELRVKFSRSADAPAYKQGONOLYNELNLGRR
EEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQ
GLSTATKDTYDALHMOALPPR

SEQIDNG: 47 - CAR 2 (HL_BHCGS LCHumanized 20AA; pDRO0O00S3432)
QVOQLQESGPGLVKPSDTLSLTCAVSGNSITSDY AWNWIRQFPGKGLEWMGYISYSGSTTYNPSL
KSRVTISRDTSKNQFSLKLSSVTPVDTAVY YCATGYYYGSGFWGOQOTLVTVSSGGSEGKSSGSG
SESKSTGGSDIVLTOSPDSLAVSLGERATINCKASESVEYFGTSLMBEWY QQKPGQOPPKLLIYAAS
NRESGVPDRFSGSGEGTDFTLTISSLOAEDVAVYYCQOQTRKVPYTFGOQGTRKLEIKTSTPAPRPPTP
APTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKL
LYIFRKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKEFSRSADAPAYKQGONGQLYNELNLGRR
EEYDVLDKRRGRDPEMGGKPRREKNPQEGLYNELOKDKMAEAYSEIGMKGERRRGKGHDGLY G
GLSTATKDTYDALHMOALPPR

SEQ ID NO: 48 - CAR 3 (HL _HCF3 _LCB7 20AA: pDR000083436)
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QVQLOESGPGLVKPSDTLSLTCAVSGNSITSBY AWNWIRQFPGKGLEWIGYISYSGSTTYNPSLK
SRVTISRODTSKNQFSLKLSSVIPVDTAVYYCATOGYYYGSGFWGQGTLVTVSSGGSEGKSSGSGSE
SKSTGGSDIVLETQSPDSLAVSLGERATINCKASESVEYFGTSLMHWY QOKPGOQPPKLLIYAASNR
ESGVPDRFSGSGSGTDFTLTISSVQAEDVAVYYCQQTRKVPYTFGQUGTKLEIKTSTPAPRPPTPAP
TIASQPLSLRPEACRPAAGGAVHTRGLBFACDIYIWAPLAGTCOVLLLSLVITLYCKRGRKKLLY]
FKOPFMRPVQTTQEEDGUSCRFPEEEEGGCELRVKFSRSADAPAYKGGONQLYNELNLGRREEY
DVLDKRRGRDPEMGGKPRRKNPQEGLYNELOKDEMAEAY SEIGMKGERRRGKGHDGLYQGLS
TATEKDTYDALHMQALPPR

SEQ ID NO: 49 - CAR 4 (HL_HCGS_LCB7_20AA; pDRO00033437)
QVQLOESGPGLVKPSDTLSLTCAVSGNSITSDY AWNWIRQFPGKGLEWMGYISYSGSTTYNESL
KSRVTISRDTSKNGQFSLKLSSVTPVDTAVYYCATGYYYGSGFWGQGTLVTVSSGGSEGK S5GSG
SESKSTGGSDIVLTQSPDSLAVSLGERATINCKASESVEYFGTSLMHWY QOKPGOQPPKLLIYAAS
NRESGYPDRFSGSGSGTDFTLTISSVQAEDVAVYYCQQTRKVPY TFGQGTKLEIK TSTPAPRPPTP
APTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLY CKRGRKKL
LYIFKQPFMRPVQTTOREDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGONQLYNELNLGRR
FEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDEMAEAYSEIGMKGERRRGKGHDGLYQ
GLSTATKDTYDALHMOQALPPR

SEQ D NGO: 50 -CAR S (LH _LCDS HCGS 20AA; pDRO0OO0OE3438)
DIVLTQSPDSLAVSLGERATINCKASESVEYFGTSLMHWY QQKPGOPPKLLIYAASNRESGVPBR
FSGSGSGTDFTLTIQOSVOAEDVSVY FCQUTRKVPY TFGRGTRKLEIKGGSEGKSSGSGSESKSTGGS
QVQLOESGPGLVKPSDTLSLTCAVSGNSITSDY AWNWIRQFPGKGLEWMGYISYSGSTTYNPSL
KSRVTISRDTSKNQFSLKLSSVTIPVDTAVYYCATGYYYGSGFWOQUGTLVTVSSTSTPAPRPPTPA
PTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLESLVITLYCERGREKLL
YIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKEFSRSADAPAYK QGONQLYNELNLGRRE
EYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQ
GLSTATKDTYDALHMQALPPR

SEQ ID NO: 51 - CAR 6 (LH_LCHumanized HCF3 20AA; pDRO00083440)
DIVLTQSPDSLAVSLGERATINCKASESVEYFGTSLMHWY QUK PGOQPPKLLIYAASNRESGVEDR
FSGSGSGTDFTLTISSLOQAEDVAVYYCQOTREVPY TFGOGTKLEIKGGSEGK SSGSGSESKSTGGS
QVQLOESGPGLYKPSDTLSLTCAVSGNSITSDY AWNWIRQFPGKGLEWIGYISYSGSTTYNPSLK
SRVTISRDTSKNQFSLKLSSVTPVDTAVYYCATGYYYGSGFWGQGTLYTVSSTSTPAPRPPTPAP

367



WO 2021/019389 PCT/IB2020/056972

TIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGREKKLLYI
FROPFMRPVOTTOEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGONQLYNELNLGRREEY
DVLDKRRGRDPEMGGK PRRENPQEGLYNELQK DKMAEAY SEIGMKGERRRGKGHDGLY QGLS
TATKDTYDALHMQALPPR

SEQ ID NO: 52 - CAR 7 (LH_LCHumanized HCGS 20AA; pDR0O00083441)
DIVLTQSPDSLAVSLGERATINCKASESVEYFGTSLMHWY QOKPGQPPKLLIY AASNRESGVPDR
FSGSGSGTDFTLTISSLQAEDVAVYYCOOTREVPY TFGOGTKLEIKGGSEGK SSGSGSESKSTGGS
QVQLOESGPGLVKPSDTLSLTCAVSGNSITSDY AWNWIRQFPGKGLEWMGYISYSGSTTYNPSL
KSRVTISRDTSKNQFSLKLSSVIPVDTAVYYCATGYYYGSGFWGQGTLYVTVSSTSTPAPRPPTPA
PTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIY IWAPLAGTCGVLLLSLYITLYCKRGRKKLL
YIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGQNQLYNELNLGRRE
EYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQ
GLSTATKDTYDALHMOALPPR

SEQ I NGO: 53 -CAR R (LH_LCB7 HCF3 20AA; pDRO000E3443)
DIVLTQSPDSLAVSLGERATINCEASESVEYFGTSLMHWY QQKPGQPPKLLIVAASNRESGVPDR
FSGSGSGTDEFTLTISSVOQAEDVAVY Y CQQTRKVPYTFGQGTKLEIKGGSEGKSSGSGSESKSTGES
QVOLOESGPGLVKPSDTLSLTCAVSGNSITSBY AWNWIRQFPGKGLEWIGYISY SGSTTYNPSLK
SRVTISRDTSKNGFSLKLSSVTIPVDTAVYYCATOGYYYGSGFWGOQGTLYTYSSTSTPAPRPPTPAP
TIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCOVLLLSLVITEYCKRGRKKLLY]
FKOPFMRPVQTTQEEDGUSCRFPEEEEGGCELRVKFSRSADAPAYKGGONQLYNELNLGRREEY
DVLDKRRGRODPEMGGKPRERKNPQEGLYNELOKDKMAEAY SEIGMKGERRRGKGHDGLYQGLS
TATEKDTYDALHMQALPPR

SEQ ID NO: 54 - CAR 9 (LH_LCB7 HCGS 20AA: pDRO00083444)
DIVLTOSPDSLAVSLGERATINCKASESVEY FGTSLMHWY QQKPGOPPKLLIY AASNRESGVPDR
FSGSGSGTDFTLTISSVQAEDVAVYYCQQTRKVPY TFGQGTKLEIKGGSEGK SSGSGSESKSTGGS
QVQLOESGPGLVKPSDTLSLTCAVSGNSITSDY AWNWIRQFPGKGLEWMGYISYSGSTTYNPSL
KSRVTISRDTSKNQFSLKLSSYVTPYDTAVYYCATGYYYGSGFWGQGTLVTVSSTSTPAPRPPTPA
PTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLL
YIFKQPFMRPYQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGQNQLYNELNLGRRE
EYDVLDKRRGRDPEMGGKPRRKNPOEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQ
GLSTATKDTYDALHMOQALPPR
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SEQ ID NO: 55 - CAR 10 (LH_LCD6 _HCF3 20AA: pDRO00083446)
DIVLTQSPDSLAVSLGERATINCKASESVEYFGTSLMHWY QQK PGOPPKLLIY AASNRESGVPDR
FSGSGSGTDFTLTIQSVQAEDVSVYFCQQTRKVPYTFGQGTKLEIKGGSEGK SSGSGSESKSTGGS
QVQLQESGPGLYKPSDTLSLTCAVSGNSITSDY AWNWIRQFPGKGLEWIGYISYSGSTTYNPSLK
SRVTISRDTSKNOQFSLKLSSVTPVDTAVYYCATGYYYGSGFWGQGTLVTVSSTSTPAPRPPTPAP
TIASQPLSLRPEACRPAAGGAVHTRGLDFACDIVIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYY
FRKQPFMRPVOQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGONQLYNELNLGRREEY
DVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLS
TATKDTY DALHMQALPPR

SEQ ID NG: 56 - CAR 11 (HL_HCHumanized LCB7 20AA; pDRO00OOE3433)
QVQLQESGPGLVKPSDTLSLTCAVSGNSITSBY AWNWIRQPPGEKGLEWIGYISYSGSTTYNPSLK
SRVTIMSRDTSKNQFSLKLSSVTAVDTAVYYCATGYYYGSGFWGQGTLVTVSSGGSEGKSSGSG
SESKSTGGSDIVLTQSPDSLAVSLGERATINCKASESVEY FOTSLMHWY QOKPGOPPRKLLIYAAS
NRESGYPDRFSGSGSGTDFTLTISSVOAEDYVAVYYCQOQTRKVPYTFGQGTRKLEIK TSTPAPRPPTP

LYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVEFSRSADAPAYKQGONQLYNELNLGRR
EEYDVLDKRRGRDPEMGGKPRRENPOEGLYNELQKDKMAEAYSEIGMKGERRRGRKGHDGLYQ
GLSTATKDTYDALHMQALPPR

SEQ ID NO: 57 - CAR 12 (HL_HCHumanized LCD6 20AA; pDRO00083434)
QVQLQESGPGLYKPSDTLSLTCAVSGNSITSDY AWNWIRQPPGKGLEWIGYISY SGSTTYNPSLK
SRVTMSRDTSKNQFSLKLSSYTAVDTAVYYCATGY Y YGSGFWGQGTLY TVSSGGSEGKSSGSG
SESKSTGGSDIVLTQSPDSLAVSLGERATINCKASESVEYFGTSLMHWY QQKPGQPPKLLIYAAS
NRESGVPDRFSGSGSGTDFTLTIQSVQAEDVSVYFCQQTRKVPYTFGQGTKLEIKTSTPAPRPPTP
APTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIY IWAPLAGTCGVLLLSLVITLYCKRGRKKL
LYIFKQPFMRPY QTTQEEDGCSCRFPEEERGGCELRVKFSRSADAPAYKQGONOLYNELNLGRR
EEYDVLDKRRGRDPEMGGKPRRKNPOEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQ
GLSTATKDTYDALHMOQALPPR

SEQ D NO: 58 - CAR 13 (HL, HCHumanized L.CHumanized 20AA; pDRO00O0E3435)
QVQLQESGPGLVKPSDTLSLTCAVSGNSITSDY AWNWIRQPPGKGLEWIGYISYSGSTTYNPSLK
SRVTMSRDTSKNQFSLKLSSVTAVDTAVYYCATGYYYGSGFWGRQGTLVTVESGGSEGKSSGSG
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SESKSTGGSDIVLTOSPDSLAVSLGERATINCKASESVEYFGTSLMHWY QQKPGQPPKLLIYAAS
NRESGVPDRFSGSGSGTDFTLTISSLOAEDVAVYYCQUTRRKVPYTFGOQGTKLEIKTSTPAPRPPTP
APTIASQPLSLRPEACRPAAGCGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKEKL
LYWRKQPFMRPVOQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGONQLYNELNLGRR
EEYDVLDKRRGREDPEMGGKPRRENPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLY Q
GLSTATKDTYDALHMQALPPR

SEQIDNO: 39 - CAR 14 (LH _LCD6_HCHumanized 20AA; pPBRO0O0083439)
DIVLTQSPDSLAVSLGERATINCKASESVEYFGTSLMHWY QOKPGQPPKLLIYAASNRESGVPDR
FSGSGSGTDFTLTIOSVOQAEDVSVYFCQQTRKVPYTFGOGTKLEIKGGSEGKSSGSGSESKSTHES
OVQLOESGPGLVKPSDTLSLTCAVSGNSITS DY AWNWIRQPPGRGLEWIGYISYSGSTTYNPSLK
SRVTMSRDTSKNQFSLELSSVTAVDTAVYYCATGYYYGSGFWGQGTLVTVSSTSTPAPRPPTPA
PTIASQPLSLRPEACRPAAGCGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLL
YIFKQPFMRPVQTTQEEDGUSCRFPEEEEGGCELRVKFSRSADAPAYKQGONGLYNELNLGRRE
EYDVLDKRRGRDPEMGGKPRREKNPOQEGLYNELGKBKMAEAYSEIGMKGERRRGKGHBGLY
GLSTATKDTYDALHMOALPPR

SEQ ID NO: 60 - CAR 15 (LH LCHumanized HCHuamanized 20AA; pDR0O00083442)
DIVETOSPDSLAVSLGERATINCKASESVEYFGTSLMHWY QQKPGOPPKLLIYAASNRESGVPDR
FSGSGSGTDFTLTISSLOAEDVAVYYCQQTRKYPYTFGQGTKLEIKGGSEGKSSGSGSESKSTGGS
QVQLOQESGPGLVKPSDTLSLTCAVSGNSITSDYAWNWIRQPPGKGLEWIGYISYSGSTTYNPSLK
SRVIMSRDTSKNOFSLKLSSYVTAVDTAVYYCATGYYYGSGFWGQGTLVTVSSTSTPAPRPPTPA
PTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGREKLL
YIFKQPFMRPYVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGONQLYNELNLGRRE
EYDVLDKRRGRDPEMGGKPRRENPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQ
GLSTATKDTYDALHMQALPPR

SEQIDNG: 61 -CAR 16 (LH LCB7 HCHumanized Z0AA; pDROOO0E3445)
DIVLTOSPDSLAVSLGERATINCKASESVEYFGTSLMHWY QQEPGQPPRLLIY AASNRESGVPDR
FSGSGSGTRRFTLTISSVQAEDVAVYYCQOQTREVPYTRFGOQGTKLEIKGGSEGKSSGSGSESKSTGGS
QVQLOESGPGLYVKPSDTLSLTCAVSGNSITSDY AWNWIRQPPGKGLEWIGYISYSGSTTYNPSLK
SEVIMSRDTSKNOFSLKLSSYVTAVDTAVYYCATGYYYGSGFWGQGTLVTYVSSTSTPAPRPPTPA
PTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLESLVITLYCERGREKLL
YIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKEFSRSADAPAYK QGONQLYNELNLGRRE
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EYDVLDKRRGRDPEMGGKPRREKNPQEGLYNELQKDKMAEAY SEIGCMKGERRRGKGHDGLYQ
GLSTATKDTYDALHMQALPPR

>SEQID NG: 153 - CART7 (KL2B413 HL; PBDOO0OY1628)
EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYWMTWVROQAPGRKGLEWVANIKQDGSERYY VDS
VEKGRFTISRDNAKNSLYLOMNSLRAEDTAVYYCARDONYDILTGHYGMDVWGOQGTTVTVSSG
GSEGKSSGSGSESKSTGGSEIVLTOSPSFLSASVGDRVTITCRASQGISSYLSWY QOKPGKAPKLLL
YATSTLQSGVPSRFSGSGSCGTEFTLTISSLOQPEDFATYYCQQLNSYPRTFGQGTKVEIKTSTPAPRP
PTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCOVLELLSLVITLYCKRGRK
KLLYIFKQPFMRPVOTTOEEDGCSCRFPEEEEGGCELRVEKFSRSADAPAYKQGONQLYNELNLG
RREEYDVLDKRRGRDPEMGGKPREKNPOEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGL
YQGLSTATKDTYDALHMOQALPPR

>SEG ID NG: 154 - CARIS (KL2B413 LH: PBDO00091623)
EIVLTOSPSFLSASVGERVTITCRASQGISSYLSWY QUKPGKAPKLLIYATSTLOSGVPSRFSGSGS
GTEFTLTISSLOPEDFATYYCQOLNSYPRTFGOGTEKVEIKGGSEGKSSGSGSESKSTGGSEVQLVE
SGGGLVQPGGSLRLSCAASGFTFSSYWMTWVRQAPGKGLEWVANIKQDGSERYYVDSVKGRET
ISRDNAKNSLYLOMNSLRAEDTAVYYCARDONYDILTGHYOGMDVWGQGTTVTVSSTSTPAPRP
PTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRK
KLLYIFKQPFMRPVOTTOEEDGCSCRFPEEEEGGCELRVEFSRSADAPAYKQGOQNQLYNELNLG
RREEYDVLBERRGRDPEMGGKPRREKNPQEGLYNELQKDKMAEAYSEIGMEGERRRGKGHDGL
YQOGLSTATKDTYDALHMQALPPR

>SSEGID NG 155 - CARI9 (KL2B359 HL; PBDO00091576)
QVQLQESGPGLVKPSQTLSLTCTVSOGNSITSDY AWNWIRQFPGRKRLEWIGYISYSGSTTYNPSLKS
RVTISRDTSENQFSLKLSSVTAADTAVYYCATGYYYGSGFWGOQGTLVTVSSGGSEGKSSGSGSE
SKSTGGSEIVETOSPATLSLSPGERATLSCRASESVEYFOTSLMHWY QOKPGOPPRLLIYAASNVE
SGIPARFSGSGSGTDRFTLTISSVEPEDFAVYFCQQTREVPYTFGCGUTKVEIKTSTPAPRPPTPAPTIA
SQPLSLERPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSEVITLYCKRGRKKLLYTFK
QPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKEFSRSADAPAYKQGONGQLYNEENLGRREEY DY
LBKRRGRDPEMGGKPRRKNPOQEGLYNELGKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTA
TEKDTYDALHMGQALPPR

>SEQID NG: 156 - CARZ0 (KL2B359 LH; PBDO0000S1377)

371



WO 2021/019389 PCT/IB2020/056972

EIVLTQSPATLSLSPGERATLSCRASESVEYFGTSLMHWY QOQKPGQPPRLLIYAASNVESGIPARF
SGSGSGTDFTLTISSVEPEDFAVYFCQQTRKVPYTFGGGTRKVEIKGGSEGKSSGSGSESKSTGGSQ
VOLQESGPGLVEPSQTLSLTCTVSGNSITSDY AWNWIRQFPGKRLEWIGYISYSGSTTYNPSLKSR
VTISRDTSKNQFSLEKLSSVTAADTAVYYCATGYYYGSGFWGOGTLVTIVSSTSTPAPRPPTPAPTI
ASQPLSLRPEACRPAAGGAVHTRGEDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGREKLLYIF
KOQPFMRPVQTTQEEDGCSCRFPEEEEGGUELRVKFSRSADAPAYKQGONGLYNELNLGRREEY D
VEDKRRGROPEMGGKPRRENPQEGLYNELOKDKMAEAYSEIGMKGERRRGKGHDGLYQGLST
ATKDTYDALHMQALPPR

SEQ 1D NO: 426 (CAR21)

QVOLOQESGPGLVKPSQTLSLTCTVSGNSITSDY AWNWIRQFPGKGLEWIGYISYSGSTTYNPSLKS
RVTISRDTSKNQFSLKLSSVTAADTAVYYCATGYYYGSGFWGQGTLV TV S ggaegkssgsgseskstggs
DIVETQSPDSLAVSLGERATINCRASESVEYFGTSLMHWY QQKPGQPPKLLIYAASNVESGVPDR
FSGSGSGTDFTLTISSLOQAEDVAVYFCQOTRKVPYTFGGGTKVEIKTSTPAPRPPTPAPTIASQPLS
LRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKOPFMR
PVOTTOEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRR
GRDPEMGGKPRREKNPQEGLYNELQKDKMAEAYSEIGMEGERRRGKGHDGLYQGLSTATRDTY
DALHMQALPPR

SEQ ID NO: 427 (CAR22)
DIVLTQSPDSLAVSLGERATINCRASESVEYFGTSLMHWY QQKPGQPPKLLIY AASNVESGVPDR
FSGSGSGTDFTLTISSLOQAEDVAVY FCOOTRKVPY TFGGGTK VEIK ggsegkssasgsesksiogsQVOLQE
SGPGLVKPSQTLSLTCTVSGNSITSDY AWNWIRQFPGKGLEWIGYISY SGSTTYNPSLKSRVTISR
DTSKNQFSLKLSSVTAADTAVYYCATGY YYGSGFWGQGTLYTVSSTSTPAPRPPTPAPTIASGPL
SLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLY CKRGRKKLLYIFK QPFM
RPVQTTOEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGQNQLYNELNLGRREEYDVLDKR
RGRDPEMGGKPRRENPOEGLYNELQK DKMAEAY SEIGMKGERRRGKGHDGLY QGLSTATKDT
YDALHMOQALPPR

SEQ ID NO: 428 (CAR23)

QVQLQESGPGLVKPSQTLSLTCTVSGNSITSDY AWNWIRQPPGKGLEWIGYISYSGSTTYNPSLKS
RVTISRDTSENQFSLEKLSSVTAADTAVYYCATGYYYGSGFWGOGTLVTVSSgesegkssgsgsesksigas
EIVLTQSPATLSLSPGERATLSCRASESVEYFGTSLMHWY QQKPGOPPRLLIYAASNVESGIPARF
SGSGSGTDFTLTISSVEPEDFAVYFCQQTRKYVPYTFGGGTKVEIKTSTPAPRPPTPAPTIASQPLSLR
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PEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLALVITLYCKRGRKKLLYIFKQPFMRPY
QTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKOQGONQLYNELNLGRREEYBVLDKRRG
RDPEMGGKPRRENPQEGLYNELOKDKMAEAYSEIGMKGERRRGKGHDGLY QGLSTATKDTYD
ALHMQALPPR

SEQ ID NO: 429 (CAR24)

QVQLQESGPGLVKPSOTLSLTCTVSGNSITSDY AWNWIRQPPGKGLEWIGYISYSGSTTYNPSLKS
RVTISRDTSENQFSLEKLSSVTAADTAVYYCATGYYYGSGFWGOGTLVTVSSgesegkssgsgsesksigas
EIVLTQSPATLSLSPGERATLSCRASESVEYFGTSLMHWY QQKPGOPPRLLIYAASNVESGIPARF
SGSGSGTDFTLTISSVEPEDFAVYFCQQTRKYPYTFGGGTKVEIKTSTPAPRPPTPAPTIASQPLSLR
PEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLYITLYCKRGREKKLLYTFKQPFMRPY
QTTQEEDGCSCRFPEEREGGCELRVKFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRG
REPEMGGKPRREKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYD
ALHMQALPPR

SEQ ID NO: 430 (CAR2S)

QVQLOESGPGLVKPSQTLSLTCTVSGNSITSDY AWNWIRQFPGRKGLEWIGYISYSGSTTYNPSLKS
RVTISRDTSKNQFSLKLSSVTAADTAVYYCATGY YYGSGFWGQGTLY TV S Sgesegkssgsgseskstgos
EIVLTQSPATLSLSPGERATLSCRASESVEYFGTSLMHWYQQKPGQPPRLLIYAASNVESGIPARF
SGSGSGTDFTLTISSVEPEDFAVYFCQQTRKVEYTFGGGTKVEIKTSTPAPRPPTPAPTIASQPLSLR
PEACRPAAGGAVHTRGLBFACDIYTWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIFKGPFMRPV
QTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRG
RDPEMGGKPREKNPQEGLYNELQKDEMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYD
ALBMQALPPR

SEQ ID NO: 431 (CAR26)

QVOLQESGPGLVKPSQTLSLTCTVSGNSITSDY AWNWIRQFPGKGLEWIGYISYSGSTTYNPSLKS
RVTISRDTSKNQFSLKESSVTAADTAVYYCATGYYYGSGFWGOQOGTLV TV SSggscgkssgsgseskstggs
EIVLTOQSPATLSLSPGERATLSCRASESVEYFGTSLMHWY QQKPGQOQPPRLLIYAASNVESGIPARF
SGSGSGTDFTLTISSVEPEDFAVYFCQOQTRKVPYTFGGGTKVEIKTSTPAPRPPTPAPTIASQPLSER
PEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSEVITLYCKRGRKKLLYIFKQPFMRPY
QTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRG
RDPEMGGKPRRKNPGEGLYNELQKDEMAEAYSEIGMEGERRRGKGHDGLYQGLSTATKDTYD
ALHMQALPPR
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SEQ 1D NO: 432 (CAR2T)
QVQLOESGPGLVKPSETLSLTCTVSGGSISSY YWSWIRQPPGKGLEWIGYIYY SGSTNYNPSLKSR
VTISVDTSKNQFSLKLSSVTAADTAVYYCAGTTIFGVVTPNFYYGMDVWGQGTTVTVSSGGSEG
KSSGSGSESKSTGGSDIOMTQSPSFLSASYGDRVTITCRASQGISSYLAWY QOKPGKAPKFLIYAA
STLOSGVPSRFSGSGSGTEFTLTISSLOPEDFATY Y CQQOLNSY PLTFGGGTRVEIKTSTPAPRPPTPA
PTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIVIWAPLAGTCGVLLLSLVITLY CKRGRKKLL
YIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYK QGONQLYNELNLGRRE
EYDVLDKRRGRDPEMGGKPRRENPOEGLYNELOKDKMAFEAY SEIGMKGERRRGKGHDGLY G
GLSTATKDTYDALHMOQALPPR

SEQ ID NO: 433 (CAR28)
DIGMTQSPSFLSASVGDRVTITCRASQGISSY LAWY QOKPGKAPKFLIY AASTLOQSGVPSRFSGSG
SGTEFTLTISSLOPEDFATYYCQOLNSY PLTFGGGTKVEIKGGSEGKSSGSGSESKSTGGSQVQLQ
ESGPGLVKPSETLSLTCTVSGGSISSYYWSWIRQPPGKGLEWIGYIYYSGSTNYNPSLKSRVTISVD
TSKNQFSLKLSSVTAADTAVYYCAGTTIFGVVTENFY YGMDVWGQGTTVTVSSTSTPAPRPPTP

LYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVEFSRSADAPAYRK QGONQLYNELNLGRR
EEYDVLDKRRGRDPEMGGKPRRENPOEGLYNELQKDKMAEAYSEIGMKGERRRGRKGHDGLYQ
GLSTATKDTYDALHMQALPPR

SEQ ID NO: 434 (CAR29)
EVOLVESGGGVVQPGRSLRLSCVASGFTFSSYDIHWVRQAPGKGLEWVAIISYDGSKKDYTDSV
KGRFTISRDNSKNTLY LOMDSLRVEDSAVYSCARESGWSHY Y Y YGMDVWGQGTMVTYSSGGS
EGKSSGSGSESKSTGGSDIVMTQSPSSLSASVGDRVTITCRASQDISNY LAWY QOKPGKVPKFLIY
AASTLHSGVPSRFSGSGSGTDFTLTISSLOPEDVATYYCQKYNSAPY TFGQGTRLEIKTSTPAPRPP
TPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLY CKRGRKK
LLYIFKQPFMRPVOTTOEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGONQLYNELNLGR
REEYDVLDKRRGRDPEMGGKPRRENPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLY
QGLSTATKDTYDALHMGQALPPR

SEQ D NO: 435 (CAR30)
DIVMTQSPSSLSASVGDRVTITCRASODISNYLAWYQQKPGKVPKFLIY AASTLHSGVPSRFSGSG
SGTDFTLTISSLOPEDVATYYCQOKYNSAPY TFGOGTRLEIKGGSEGK SSGSGSESKSTGGSEVQLY
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ESGGGVVQPGRSLRLSCVASGETESSYDIHWVRQAPGKGLEWVAIISY DGSKKDYTDSVKGRFT
SRDNSKNTLYLOMDSLRVEDSAVYSCARESGWSHYYYYGMDVWGQUGTMVTYVSSTSTPAPRPP
TPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSEVITLYCKRGRKK
LLYIFKQPFMRPYVQTTQEEDGCSCRFPEEEEGGCELRVEFSRSADAPAYKQGONQLYNELNLGR
REEYDVLDKRRGRDPEMGUGRPRRENPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLY
QGLSTATKDTYDALHMQALPPR

SEQ 1D NO: 436 (CAR31)
QVQLOESGPGLVKPSETLSLTCTVSGGSISSYYWSWLRQPAGSGLEWIGRLY VSGFTNYNPSLKS
RVTLSLDPSRNQOLSLKLSSVTAADTAVYYCAGDSGNYWGWEDPWGOGTLVTVSSGGSEGKSSG
SGSESKSTGGSSYELTOPPSVSVSPGETASITCSGDOLGENYACWY QOKPGQSPVLVIVODSKRPS
GIPERFSGSNSGNTATLTISGTQALDEADYYCQAWDNSIVVFGGGTKLTVLTSTPAPRPPTPAPTI
ASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIF
KQPFMRPVOTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAY KQGONQLYNELNLGRREEY D
VLDKRRGRDPEMGGK PRREKNPQEGLYNELOKDEKMAEAYSEIGMKGERRRGKGHDGLY QGLST
ATKDTYDALHMOQALPPR

SEQ ID NO: 437 (CAR32)
SYELTQPPSVSVSPGETASITCSGDOLGENY ACWY QQKPGOSPVLVIYODSKRPSGIPERFSGSNS

GNTATLTISGTQALDEADYYCQAWDNSIVVFGGGTKLTVLGGSEGKSSGSGSESKSTGGSQVQL

QESGPGLVKPSETLSLTCTVSGGSISSY YWSWLROPAGSGLEWIGRLY VSGFTNYNPSLKSRVTL

SLDPSRNQLSLKLSSVTAADTAVYYCAGDSGNY WGWFDPWGQGTLYTVSSTSTPAPRPPTPAPT
TASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYIF
KOQPFMRPVOTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGONGLYNELNLGRREEY D
VLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLST
ATKDTYDALHMOQALPPR

SEQ ID NO: 438 (CAR3?)
QVQLVESGGGVVQPGRSLRLSCAASGFTFSY YGMHWVRQAPGKGLEWVAFISYDGSNKYYAD

SVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAHLPYSGSYWAFDYWGQGTOVTVSSggseck
ssesgseskstzesQSVLTOPPSY SV APGQTASITCGGDNIGSKSVHWY QQKPGQAPVLVVYDNSDRPS

GIPERFSGSNSGTTATLTISRVEAGDEADYYCQVWDSSSDHPVVFGGGTKVTVTSTPAPRPPTPAP
TIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGRKKLLYT
FKOPFMRPVOTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGONQLYNELNLGRREEY
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DVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDEKMAEAYSEIGMEKGERRRGKGHDGLYQGLS
TATKDTYDALHMOALPPR

SEQ ID NO: 439 (CAR34)

QSVLTOPPSVSVAPGQTASITCGGDNIGSKSVHWY QQKPGQAPVLVVYDNSDRPSGIPERFSGSN
SGTTATLTISRVEAGDEADYYCOVWDBSSSDHPVVEGGGTR VT VgsegkssgseseskstggsQVQLVES
GGGVVQOPGRSLRLSCAASGFTFSYYGMHWVROAPGRKGLEWVAFISY DGSNKYYADSVEGRFTI
SRDNSKNTLYLOMNSLRAEDTAVYYCAHLPYSGSYWAFDYWGQGTQVTVSSTSTPAPRPPTPA
PTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLYCKRGREKLL

YIFKQPFMRPVOTTOQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGONQLYNELNLGRRE
EYDVLDKRRGRDPEMGGKPRRKNPGEGLYNELQRKDEKMAEAY SEIGMKGERRRGKGHDGLYQ

GLSTATKDTYDALHMQALPPR

SEQ ID NO: 440 (CAR35)
QVOQLVESGGGLVQPGGSLRLSCAASGFTFSHY AMSWVRQAPGKGLEWVSTIGGSGGSTYYADS
VKGRFTISRDNSKNTLY LQMNSLRAEDTAVYYCAKPHIVMVTALLYDGMDVWGQGTMVTVSS
GGSEGK SSGSGSESKSTGGSSSELTQPPSVSVAPGOTARITCGGNNIGSKSVHWY QOKPGQAPVL
VVYDDSDRPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDHVVFGGGTKLTVLTS
TPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIY IWAPLAGTCGVLLLSLVITLYC
KRGREKLLYIFKQPFMRPVQTTOEEDGCSCRFPEEEEGGCELRVEFSRSADAPAYKQGQNQLYN
ELNLGRREEYDVLDKRRGRDPEMGGKPRRENPOEGLYNELOKDKMAEAY SEIGMKGERRRGK
GHDGLYQGLSTATKDTYDALHMQALPPR

SEQ D NO: 441 (CAR36)
SSELTQPPSVSVAPGQTARITCGGNNIGSKSVHWY QQKPGQAPVLVVYDDSDRPSGIPERFSGSN
SGNTATLTISRVEAGDEADYYCQVWDSSSDHVVFGGGTKLTVLGGSEGKSSGSGSESKSTGGSQ
VOLVESGGGLVOPGGSLRLSCAASGFTFSHY AMSWVROAPGKGLEWVSTIGGSGGSTYYADSV
KGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKPHIVMVTALLY DGMDVWGOGTMVTVSST
STPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVLLLSLVITLY
CKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELRVKFSRSADAPAYKQGONQLY
NELNLGRREEY DVLDKRRGRDPEMGGKPRREKNPOEGLYNELQKDKMAEAYSEIGMKGERRRG
KGHDGLYQGLSTATKDTYDALHMGALPPR
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To identify different scFv based CARs, their antigen-dependent activation vig Jurkat-Lucia™
NFAT Cells {JNLs} was assessed. Nuclear factor of activated T-cells (NFAT) is a family of transcription
factors first identificd as a regulator of immune celis. T cell activation lcads to calcium influx, activating
calcineunn that dephosphorviates serine rich nuclear localization signal at the N-termunus of NFAT,
leading to nuclear import of NFAT. Without wishing to be bound by theory, tonic signaling due to scFv
clustering could be subsequently detected by Firefly luciferase driven by NFAT promoter 1n INL reporter

cell fine.

Lentiviral transduction was performed as follows. JNL cells werg harvested and re-
suspended to 1TE6/ml. 500 pl of INL cells and lentiviral virus were added at a MO of 3, and mixed by
pipetting up and down. The mixture was incubated m a 37°C incubator for 24 hours. 500 ul JNL media
was added to each well, with culturing continued 1n a 37°C mncubator. The cells were transferred to a T25
flask on day 4. At davs 5-6, transduction validation was performed. 130 pl of cells was harvested to
examine CAR expression via appropnate detection reagent for the specific CAR used (¢ g. biotin-hK2
protein to detect CAR). The JNL cells were maintained at 5x10°/m! until encugh cells were obtained to

either freeze down or use in the assay.

The thermally stabilized scFv CARs were evaloated in a INL reporter assay for antigen-
dependent activity. Jurkat cells containing the huciferase gene driven by the signaling-responsive NFAT
promoter were transduced with the varnious hK2 CAR constructs. The assay was performed as follows.
Co-culturning with target cell lines was performed at an effector to target ratio of 2:1. The INL cells were
spun down to remove any secreted luciferase in the mediam; the INL cells were then resuspend m fresh
media at 4x10°/ml. The cells were harvested. Then, both antigen-positive and antigen-negative target cell
lines were prepared at 2E5/mi. 100 ul JNL was added to 100 wl target celis. For the JNL-only control,
100 ul media was added mnstead of target cells. For positive control, JINL cells only or CAR JNL cells
were added to Ix Cell Stimnddation Cocktail and incubate 1n a 37°C ncubator for 24 hours. 150 pl of the
supematant was harvesied into a 96-well plate and centrifuged to remove cells. 100 pl of supematant was
transferred from the plate to a solid bottom black plate. Then, 100 pl QUANTI-uce Jucia detection
reagent was added. The mixture was incubated at room temperature for 5 minutes before reading with

Envision multiplate reader.

CAR expression {CARs 1-10} on JNL cells was determuned by biotinylated hK2 followed by
streptavidin-conjugated PE, with the results shown in FIG. 17. CAR expression in transduced JNL cells
was confirmed for all of the selected clongs with 60-75% of cells showing detectable expression across

the different clones and parental 11B6 CARs. JNL cells contaiming the indicated CAKR clones and un-
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transduced JINL cells (UTD) were co-cultured with target cells lines (VCap or DU14S5 cells) and
faciferase activity was measured as luminescence intensity. Clones were considered active when the
luminescence indensity exceeded 1.5-fold the level of UTD cells in the presence of antigen-expressing

cells.

The binding between the CAR construct and its cognate cellular antigen (hKZ2 on target celis)
lead to luciferase expression n the INL cells (FIG. 18). JNL cells containing the indicated CAR clones
and JNL cells (untransduced, hereinafter “UTD™} were co-cultured with target celis lines (VCap or
DU145 cells) and luciferase activity was measured as luminescence intensity. Clones were considered
active when the luminescence intensity exceeded 1.5-told the level of UTD cells m the presence of
antigen-expressing cells. No antigen-dependent activation was found for all the 10 clones and parental

11B6 CAR HL and LH.

Example 10: Expression of the additional scFvs CARs on T cells

To evaluate the function of thermally stabilized 1186 CARs T cells, 11B6 thermally
stabilized and parental scFv transduced CAR -T cells were generated using lentiviral transduction.
Primary human T cells were transduced with 11B6 thermally stabilized and parental scFvs CAR
lentivirus with a multiplicity of mmfection (MO} of 3. CAR expression was determined by biotinylated

BK2 (1ug/ml) followed by streptavidin-conjugated PE 14 days post transduction.

The experimental protocol was as follows.

Lentiviral packaging was undertaken. 14E6 Lenti-X™ 2937 cells were seeded per 150 mm?

round-bottomed Corning™ BioCoat™ Collagen I coated cultare dish, and incubated at 37°C overnight

using DMEM+10% FBS medunm.

With Lenti-X™ 2937 cells at the ideal confluency of 80-85%, the following was prepared.
Culture media was replaced with 21ml 2937 growth media. Lipofectaming 2000 was diluted at room
temperature and equilibrated OptitMEM. Diluted Lipofectamine 2000 was added to mixed plasmids drop-
wiseg, and mixed well. The mixture was incubated at room temperature for 25 minutes. The transfection
mixture was added to Lenti-X 2937 cells dropwise, with the plate gently swirled to mix. The mixiure
was incubated 1n a 37°C incubator. Lentivirus was harvested 24 and 48 hours post transfection. The

above reagents are sumimarized 1o the Table 42.
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Table 42.
Reagents Per §5¢m dish
pMDLe/p 18 ug
pRSY Rev 18 ug
pMD2 G 7pg
Transfor (CAR) plasmid 15 ug
OptitMEM 1500u)

Lentiviral concentration was performed as follows. Lentivirus-containing supematants were
harvested and centrifuged at 500 x g for 10 min if excessive 2937 cells are floating around before filtering
through 0.45 pm cellulose acetate filters. Supematant was transferred to a stenile container, combined
with 1/3 volume of Lenti-X Concentrator (Clontech, Cat. # 631232), and mixed by gentle inversion. The
mixture was incubated at 4°C overnight. The sample was centrifuged at 1,500 x g for 45 minutes at 4°C,
with a white pellet visible afier centrifugation. The supernatant was carcfully removed without disturbing
the pellet. Residual supematants were removed with a pipetie afler a brief contrifugation at 1,500 x g.
The pellet was gently resuspended in 1/10 of the original volume using cold T cell growth. The virus was

aliquoted in 200 pl and immediately stored at ~-80°C.

Viral titering was performed as follows. Log-phase SapT1 was grown in complete RPMI 100
wl 20,000 SupT1 cells/m! were seeded per well in a flat 96-wel plate. Virus titration was then performed
in 96-well round bottom plates). 100 pl media was added to all the wells in the plate. A virus aliquot was
thawed from -80°C freezer with one’s hands. The aliquot was pipetied up and down to mix well, with 50
wl virus added to the first well, followed by thorough mixing. A serial 1:3 dilution was performed by
pipetting 5 ul virus to the next well. Then, 50 pl media was added to primary Ab only, secondary Ab
only, and un-transduced controls. 30 ul of cach was transferred from the titration plate to 100 @l SupTl
cells n the assav plate with a multi-channel pipetie, and mcubated at 37°C overmight. 100 ul of pre-
warmed media was added to cach sample, and ncubated another two days. The transduction efficiency
was determined by flow cytometry. Samples werg transferred to a round bottom 96 well plate and spun at
1400 RPM for 3 minutes. The supernatant was discarded quickly, followed by blotting to remove
excessive media m the hood. The wash was repeated with 150 pl FACS buffer. A staining protocol
appropriate for CAR constructs was then undertaken. Samples were resuspended in 150 wl FACS buffer

before flow cytometry analysis.
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Viral titer calcudation: Titer = (% CAR positive/100) x 2x104 x 20 x dilution factor
To exclude multiple copy integrations, titers with the closest transduction to 20% 1s used.

T-cell activation, transduction and expansion was performed as follows. A vial of naive T cells was
thawed 1n a water bath and added drop-wise to a 15 mi conical tube contamning 9 ml of pre-warmed T-cell
media (TCM CTS OpTmizer T Cell Expansion SFM+5% human serum +1L-2 100IU/ml). The cryovial
was washed with 1 ml of media to recover maximum number, and spun at 300 x g for 8 nunutes at room
temperaturc. The pellet was resuspended in fresh 10 ml TCM, counted, and resuspended to 1H6 cells per
milliner. 5ES cells were added per well in 24-well plate. 1.5x10° CD3/CD28 beads were added per well
in 300 ul volume such that the total volume was 1 ml per well. Twenty-four hours post activation, virus
was thawed at room temperature. Virus was added at a multiplicity of infection (MO} of 3, gently
swirled to nmix, and returned to the plate at the incubator. (The lentiviral functional titer was previously
determined with SupTl titer assay.) One well was reserved for Untransduced (UTD) 1 which 13 no virus

added.

Twenty four hours post-transduction, 1 mi TCM was added to each well. Penicillin-
Streptomyen was added from this point onward (Day 2). On days 3-5, 4 ml TCM was added for cach 2
mil of cells and transferred to a T25 tissue culture treated flask. The flasks were placed horizontally in the
incubator (Bay 3). Equal volume of TCM was added for T-cell culture (Bay 4). On days 5-14, the cells
were checked every other day, with the viability, size and total cell count recorded. The cell density was
adjusted to one million cells per mL. The ideal ime of harvest 1s donor dependent, and determined by the
cell size and the fold of expansion. Cells were generally frozen when the cell size was less than & um

based on the MOXI flow cell counter with the 100 to 200-fold of expansion.

Lentiviral transduction efficicncy was checked on harvest day as follows. Cultures were
mixed well. 100 ul of T-cells was harvested to a corresponding well in 96-well plate with 100 pl FACS
Buffer, mixed, and spun at 1300 RPM for 3 minutes at room temperature. The celis were resuspended in

200 ul FACS buffer and centnfugation repeated at 4°C.

14 days post-transduction, the cells were resuspended in 100wl of Biotin labeled hiK2 (1
ug/ml diluted in FACS buffer) and mmcubated on ice for 30 nunutes. 100 wl of FACS buffer was added,
and spun washed at 4°C. The spin wash was repeated after adding another 200 gl FACS buffer. Staining
with 100 ul of master solution contaming secondary antibody SA-PE {1:2503, live dead fixable stain

{(1:500), D3, aCD4 and aCDR antibodics was performed on ice for 30 minutes. 100 Wl FACS buffer
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was added and spun wash at 4°C, discarded and re-suspended in 200 ul FACS buffer before spin washing

at 4°C. The samples were resuspended in 100 pl FACS Buffer before analyzing by flow cviometry.

Cell harvest and freezing was performed as follows. The final cell count was determined.
The culture was harvested and centrifuged at 300 x g for 10 minutes at room temperature. The colture
was resuspended in a smaller volume of media to fit in a 50 ml conical tube. The tubes were placed in
magnets at 4°C for 10 minutes to “de-bead”. The cclis were gently transferred from the tube to minimize
disturbing the beads / magnet, and the exact volume recorded. Counting was repeated. Centrifugation
was performed at 300 x g for 10 minutes, with the supernatant discarded. Cells were frozen n €8-10
CrvoStor® cell cryvopreservation media in a cooling container. The containers were inunediately
transterred to ~-80°C for 24-48 hours before permanent storage in Jiguid Nitrogen. The results are shown
in FIG. 27, and confirmed hK2 CAR cxpression on the surface of the transduced T cells. Summary of the
percentage of hK2 CAR + T cells (% positive} detected by each of the 10 thermally stabilized clones and
parental 1186 HL & LH analyzed were provided in the Figure. The results of the surface expression of
CARI7 (KL2B413 HL), CARIZ (KL2B413 LH), CARI9 (KL2B359 HL)and CARZ0 (HK2B359 LH)
are shown n FIG, 27, As shown, different clones have different CAR expression level which ranged
from 17.9% to 42.7%. The percentage of CAR positive CD3+ T cells was 56.0% for CARY7, 51.2% for
CARI1E, 45.1% for CAR19 and 39.9% for CARZ20, and 0.065%s for untransduced cells (UTD in the

Figure). All CAR T cells were normalized to the equal CAR+ T cells for subsequent functional assays.

Example 11: CAR-T cells mediate tumor cell killing

sckFv CAR-T cells were evaluated 1o the real-time IncuCyte tomor killing assay for antigen-
dependent cytotoxieity. Themally stabilized hK2 CAR-T cells and parental 1186 CAR-T cells were co-
incubated with VCaP cells (FEG. 28) or PC3 celis (FIG. 21) for 88 hours at effector:target ratio of 1:1 or
0.5:1 which was calculated based on CAR expression data. CAR-T cells transduced with CAR17,
CARI1E, CARI9 and CAR20 were co-incubated with hK2 positive VCaP cells and hK2 negative
DU145 cells for 96 hours at effector-to-target (ET) ratio of 1:1 or 0.5:1 which was calculated
based on CAR expression on T cells. The percent tumor cell growth inhibition over time of CAR-T
cells transduced with CAR17, CARI18, CARI9 and CAR20 is shown in FIG. 36 for VCap cells and n
Fids. 31 for DU14S cells. Target cells were stably expressing a red nuclear dyve which was measured by
IncuCyie imaging system in a real-time fashion. Tumor celi growth inhibition (%) =(Initial Viable Target

Cell Number-Current Viable Target Cell Numbery/Initial Viable Cell Number* 100 (%). Tested CAR-T
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cells achieved approximately 100% TGI whereas the untransduced control did not demonstrate

any TGL No TGI was observed with the tested CAR-T cells 1n hK2 negative DUT4S cells.
Example 12: Cyiokine production by thermally stabilized sc¥v CAR-T cells

Supermatant was collected from overnight (approximately 20 hours} co-culture of hK2 CAR-
T cells with VCaP cells at 1:1 of E/T ratio and was analvzed using 13-plex Millipiex Human High
Sensitivity T cell kit (HSTCMAG2ESPMX13). hiK2 CAR modified T cells secreted cytokines durning co-
culture with hKZ-expressing VCap cells, but minimal for un-transduced T cells (UTD). The results of

cvtokine release by hKZ CAR-T cells are shown in FIG, 22,

Supernatant was collected from overmght {(approximately 20 hours) co-culture of hK2 CAR-
T cells with VCap, DU 45 (5E4 cellsy cells at 1.1 of E/T ratio. hK2 CAR-T cells secreted IFN-y during
co-culture with hk 2-expressing VCap cells, but not during co-culture with hK2-negative DUI45 cells.
(D3/28 beads stimulated T cells and T cells only were used as positive and negative controls,
respectively. IFN-y release by hK2 CAR-T cells is shown in FIG. 23. Mean FFN-y concentration + SD
{pg/ml) from duplicate cultures is shown, Different thermally stabilized CAR-T cells produced different

amount of IFN- v when co-culture with hK2 (+) VCap cells.

Example 13: Proliferation of hK2 CAR-T cells

hK2 CAR-T cells were evaluated m a proliferation assay. T-cell proliferation is an important
in vitro parameter of im vivo towune function. To further evaluate the function of thermally stabilized
HRB6 CAR-T cells, 11B6 thermally stabilized and parental scFvs CAR -T cells were labeled with CTV 1o

assess T cells proliferation.

hK2 CAR-T and un-transduced (UTD) T cells were Iabelled with CellTrace Violet (CTV;
SuMj} and co-cultured with hK2 (+) VCap and hK2 () DU145 cells. Five days post co-culture, cells were
harvested and stamed with CD3, CD25, NearIR live/dead Dyve and hK2 CAR. Flow cytometric analysis
was performed on a Fortessa flow cviometer with Flowjo scfiware. Lymphocyies were identified by live
CD3, and the frequencics of CAR-T cells with CTV dye dilution and activation marker CD235 were
determined. By gating on hK2 CAR+ T cells, as shown, the hKZ{+} Vcap cells but not hK2{-) DU145
cells promoted the all CAR constructs engineered T cells proliferation (FEG. 33) and upregulation of
activation marker CD25 (FIG. 34). CD3/28 beads stimulated T cells and T cells only werg used as

positive and negative controls, respectively. T cells only without any stimulation did not prohiferate and
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{°D3/28 beads stimalated T cells displayed equivalent proliferation pattern. As shown in FIG., 35, hK2
CAR-T cells proliferated more robustly than CD3/28 beads posttive control afier 5 days of co-calture

with VCap cells. Different CAR constructs engincered T cells bave different proliferation activity and
displaved different CAR-T cells counts. The CAR-T cells counts based on mean absolute cell count +/-

SEM from three technical replicates.

The protocol was as follows. The tumor cells Veap and DU143 were collected, washed twice
with PBS, and resuspended in 10E6/m! in PBS containing 100ug/ml Mitomyein € (MMC) for 1.5 hours
inx a 37°C incubator 50 as to block tamor cells proliferation. 20 ul of DMSO was added to a vial of CTV
staining solution. 5 ul of the solution was diluted nto SmL (1:1000) PBS (warmed to 37°C)to provide a 5
ub staining solution. The 2E6 T cells were counted, collected, washed with PBS twice, and resuspended
in 4E6/ml (0.5ml}. An equal volume (0.5 ml}) of CTV staining solution was added. The cells were
mcubated for 20 minutes at 37°C. Then, 4 mi PRMI+20% FBS was added to the cells to absorb any
unbound dye. The cells were incubated for 5 minutes, and centrifuged for 5 munutes at 400 x g. The cell
pellet was resuspended in pre~-warmed RPMIH10%FBS medium. The T cells were counted, and 1E5

cells{ 100ul) were seeded in 96-weils flat bottom-plate.

In the meantime, MMC-treated tumor cells hK2{(+) VCap and HK2(-} DU145 were collected
and counted after 1.5 hours, and then resuspended at TES6/mi. 1ES of the cells (100 ul) were cocultured
with T cells m a 96-well plate. T cells alone, and T cells added 3:1 CD3/28 beads to cells ratio, were used

as negative and positive controls, respectively.

After 5 days of co-culture, all of the cells were collected from cach well. The cells were
centrituged and washed for 5 minutes at 400 x g twice, then stained hK2CAR, CD3, CDS8 and CD25,
hive/dead (Near-IR) in 96-well U bottom plate. After washing, all cells were fixed for 10 munutes using
100 pl BP Cytofix™ Fixation Buffer (50ul FACS buffer +350ulFixation Buffer). The stained samples

were analvzed by multicolor flow cvtometry after the end of the meubation period.

Data analysis was performed as follows. A CTV histogram was prepared. The CTV
undiluted gate was set to encompass the far-right peak {(CTV bright) of T cells cultured alone, and the

TV difuted gate to capture the rest of the population. This was applied to all samples.
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Example 14, Characterization of CAR-T cells transduced with CAR17, CAR1E, CARI% or CARZG,

Activation of CAR-T cells is antigen-dependent

The generated CAR-T cells were evaluated in the JNL reporter assay for antigen-dependent
activity as described in Example 5. Briefly, Jurkat cells containing the huciferase gene driven by the
signaling-responsive NFA'T promoter (termed JNL cclls) were transduced with CART7 (KL2B413 HL),
CARIS(KL2B413 LH), CARIG(KL2B339 HL) or CARZ0 (KL2B359 LH) constructs. Expression of
cach CAR was determined by biotinylated hK2 followed by streptavidin-conjugated PE. CAR
expression in transduced INL celis was confirmed for the selected clones with 46-50% of cells
expressing KL2B359-based CARs and 73.7-96% of cells expressing KL2B413-based CARs as shown in
FIG. 28, The percent INL cells expresasing each CAR was following: CART7 (KL2B413 HL): 73.7%.
CARIE (KL2B413 LH}: 93.6%, CARI9 (KL2B359 HL): 46%, CAR20 {(KL2B3359 LH): 50.8%.

Binding between the hK2 CAR construct and its cognate cellular antigen (hK2 on target
cells) leads to luciferase expression in the JNL cells. To that end, JNL cells transduced with the test CAR
constructs or untransduced JNL cells (UTD) were co-celtured with target cells lines {(VCap, LNCap/hK?2
{(LNCaP cells recombmantly expressing hK2), LNCaP, C4-28, 22Rvi or BU145 cells) and luciferase
activity was measured as luminescence intensity. Constructs were considered active when the
fuminescence intensity exceeded 1.5-fold the level of UTD cells in the presence of antigen-expressing
cells. No antigen-dependent activation was found for the tested CAR constructs. FEG. 29 shows the
RLU {relative Hght units) resulting from binding of CAR-T cells to test target cclls ad indicated in the

Figure.

CAR-T cells mediate tumor cell killing in antigen-dependent manneyr

CAR-T cells transduced with CAR1L7, CARIS, CARI9 and CAR20 were co-incubated with
hK2 posttive VaP cells and hK2 negative BU1T45 cells for 96 hours at effector-to-target (ET) ratio of 1:1
or (1.5:1 which was calculated based on CAR expression on T cells (Example 11). Target cells were
stably expressing a red nuclear dye, which was measured by IncuCyte mmaging svstem in a real-time
fashion. The percent turor cell growth inhibition over time is shown in FI1G. 30 for VCap cells and in
FIG. 31 for DUI45 cells. Tumor cell growth inhibition (TG (96) = (Initial Viable Target Cell Number-
Current Viable Target Cell Number)/Initial Viable Cell Number* 100 (%), Tested CAR-T cells achieved
approxamately 100% TG whereas the untransduced control did not demonstrate any TGEL No TGE was

observed with the tested CAR-T cells in hK2 negative DU43 cells.
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CAR-T cells produce cytokines upon antigen stimulation

IFN-y produced by cytotoxic T cells is critical for exerting immune surveillance of tumors,
which can directly mhibit proliferation and induce apoptosis of some malignancics in vive and in vifro.
To determine whether hK2 CAR-modified human T cells were able to recognize and become activated by
EK2 positive tumor cells, primary T cells transduced with indicated CAR clones and control untransduced
T cells (UTD) were co-cultured with target cells hines (LNCaP/hK2, LNCaP, C4-2B, 22Rvi or DU145
cells) and supematant were collected for IFN~y concentration measurement. As shown in FIG, 32, CAR-
T cells transduced with hK2 CARs cells secreted IFN-y during co-culture with LNCaP cells
recombinantly expressing BK2 {LNCap/hK?2) cells and also during co-calture with very low hK2-
expressing C4-28 and L.NCap cells but not hK2-negative DU14S5 cells. Mean IFN-y concentration = 8D

(pg/ml) from duphicate cultures is shown in the Figure.

CAR-T cells are activated and upregulate markers of degranulation in antigen-dependent manner

Tumor cells can be recognized and killed by cytotoxic lvimphocytes, such as CDE+ T
lymphocytes and natural killer (NK) cclls mainly through the immume secrction of Ivtic gramiles that kill
the target tumor cells. This process involves the fusion of the granule membrane with the cytoplasmic
membrane of the immune cffector cell, resulting in surface exposure of lysosomal-associated protoins that
are typically present on the lipid bilaver surrounding Ivtic granules, such as C3107a. Theretore,
membrane expression of CD107a constitutes a marker of immmume cell activation and cytotoxic

degranulation.

The degranulation assay was performed as described below. Target cells (5 % 10* ) were co-
cultured with an equal mumber of effector cells in 0.1m! per well 1n a 96-well plate. Control wells
contained T cells alone. Anti-CID107a (Sul per well) were added in addition to 1ul/sample of monensin
{BD Biosciences) and mcubated for 4 hours at 37°C. Cells were washed two times with PBS, staned for

expression of the hK2 CAR, D3, and CDE and analvzed on a flow cytometer BD Fortessa.

The results of the degranulation assay are shown in FI1G. 33. An increase in CDOTA+bhK2
CAR-T cells was evident in co~cultures with hK2 positive Veap cells, whereas co-culture with hK2
negative [HUJ145 had no effect. Only background staining{<2%) was seen in the CAR-T cells only
without tumor cells stimudation and in the UTD control. Phorbol 12-myristate 13-acetate (PMA) 1n

combination with ionomycin{eBioscience™ Cell Stmulation Cocktail ;300X) was a consistent inducer of

L
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CD107a cell surface expression in this 4-hour cell culture model, which was used as a positive control.

Results are shown for representative donor T cells and were reproducible in multiple donors,

CAR-T cells proliferate in antigen-dependent manner

CAR-T cells were evaluated for their proliferation using T-cell prohiferation assay protoceol
described m Example 9. hK2 CAR-T and untransduced (UTD) T cells were labelled with Cell Trace
Violet (CTV; SuM} and co-cultured with hK2 positive VCap and b2 negative DU1435 cells. Five days
post co~culture, cells were harvested and stained with CD3, CD25, NearIR hve/dead Dve and hK2 CAR.
Flow cytometric analysis was performed on a Fortessa flow cvtometer with Flowjo software.
Lymphocytes were identified by live CB3, and the frequencies of CAR-T celis with CTV dye diletion
and activation marker CDD25 were determined. By gating on CD3+ T cells, the bK2 positive Veap cells
but not hK2 negative DU145 cells promoted proliferation of each tested CAR-T cell line, as shown in
FIG. 34 and FIG. 35, and upregulation of activation marker CD23 as shown n FIG. 36 and FI1GL 37 T
cells only without any stimulation did not proliferate and CD3/28 beads stimulated T cells displayed
equivalent proliferation pattem. hKZ CAR+ T cells proliferated more robusily than CD3/28 beads
positive control after 5 days of coculture with VCap cclis. Different tested CAR-T cclls had different
proliferation activity and displayed different CAR-T cells counts. The percentage of proliferating T cells

and CD235 expressing T cells was based on mean absolote cell count +/- SEM from daplicate.

Example 15: Generation asd characterization of ADC

Antibodies or antigen binding domains that bind hK2 are be labeled with varnious radiometals
such as In-111, Zr-89, or Lu-177 Ac-225 and 1n vivo tumor bicdistribution or tumor efficacy 1s evaluated
inx gstablished subcutancous (SC) human prostate models including LNCaP, VCaP or C4-2B i male
NOD . Cg-Prkde™™ H2rg™WiYSzY (NSG, The Jackson Laboratory, Bar Harbor, ME) or in Balb-c or SHO
Nude mice. Various doses of antibodies or antigen binding domains that bind hK2 or isotype control
antibodics are labeled with different amounts of radioactivity (10-1000 01} and tumor uptake or efficacy

is measured.
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CLAIMS

1. Anisolated anti-hK2/anti-CD3 antibody comprising a first domain that binds hK2 and a second

domain that binds CD3, wherein

a.

the first domain that binds hK2 comprises a HCDR1, a HCDR2, a HCDRS3, a LCDR1, a
LCDR2 and a LCDR3 of SEQ ID NOs: 170, 171, 172,173, 174 and 175, respectively,
and the second domain that binds the CD3 comprises the HCDR1, the HCDR2, the
HCDR3, the LCDR1, the LCDR2 and the LCDR3 of SEQ ID NOs: 255, 256, 257, 258,
259 and 261, respectively;

the first domain that binds hK2 comprises a VH of SEQ ID NO: 162 and the VL of SEQ
ID NO: 163, and the second domain that binds the CD3 comprises a scFv of SEQ ID NO:
331, and/or

the isolated anti-hK2/anti-CD3 antibody comprises a HC1 of SEQ ID NO: 354, a LC1 of
SEQ ID NO: 221 and a HC2 of SEQ ID NO: 360.

2. Anisolated anti-hK2/anti-CD3 antibody comprising a first domain that binds hK2 and a second
domain that binds CD3, wherein

a.

the first domain that binds hK2 comprises a HCDR1, a HCDR2, a HCDR3, a LCDR1, a
LCDR2 and a LCDR3 of SEQ ID NOs: 170, 171, 172,173, 174 and 175, respectively,
and the second domain that binds the CD3 comprises the HCDR1, the HCDR2, the
HCDR3, the LCDR1, the LCDR2 and the LCDR3 of SEQ ID NOs: 255, 256, 257, 258,
259 and 261, respectively.

3. The isolated anti-hK2/anti-CD3 antibody of claim 2, wherein:

a.

the first domain that binds hK2 comprises a VH which is at least 80% (e.g. at least 85%,
at least 90%, at least 95%, at least 99% or 100%) identical to the VH of SEQ ID NO: 162
and a VL which is at least 80% (e.g. at least 85%, at least 90%, at least 95%, at least 99%
or 100%) identical to the VL of SEQ ID NO: 163, and the second domain that binds the
CD3 comprises a scFv which is at least 80% (e.g. at least 85%, at least 90%, at least 95%,
at least 99% or 100%) identical to the scFv of SEQ ID NO: 331; and/or

the isolated anti-hK2/anti-CD3 antibody comprises a HC1 which is at least 80% (e.g. at
least 85%, at least 90%, at least 95%, at least 99% or 100%) identical to the HC1 of SEQ
ID NO: 354, a LC1 which is at least 80% (e.g. at least 85%, at least 90%, at least 95%, at
least 99% or 100%) identical to the LC1 of SEQ ID NO: 221 and a HC2 which is at least
80% (e.g. at least 85%, at least 90%, at least 95%, at least 99% or 100%) identical to the
HC2 of SEQ ID NO: 360.
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The isolated anti-hK2/anti-CD3 antibody of claim 2 or claim 3, wherein the isolated anti-
hK2/anti-CD3 antibody comprises a lysine at the C-terminus of HC1 and HC2, and wherein the
the isolated anti-hK2/anti-CD3 antibody comprises a HC1 which is at least 80% (e.g. at least
85%, at least 90%, at least 95%, at least 99% or 100%) identical to the HC1 of SEQ ID NO: 361
and a HC2 which is at least 80% (e.g. at least 85%, at least 90%, at least 95%, at least 99% or
100%) identical to the HC2 of SEQ ID NO: 362.
An isolated anti-hK2/anti-CD3 antibody comprising a first domain that binds hK2 and a second
domain that binds CD3, wherein
a. the first domain that binds hK2 comprises a HCDR1, a HCDR2, a HCDR3, a LCDR1, a
LCDR2 and a LCDR3 of SEQ ID NOs: 170, 171, 172, 173, 174 and 175, respectively,
and the second domain that binds the CD3 comprises the HCDR1, the HCDR2, the
HCDR3, the LCDR1, the LCDR2 and the LCDR3 of SEQ ID NOs: 255, 256, 257, 258,
259 and 261, respectively;
b. the first domain that binds hK2 comprises a VH of SEQ ID NO: 162 and the VL of SEQ
ID NO: 163, and the second domain that binds the CD3 comprises a scFv of SEQ ID NO:
331; and/or
c. theisolated anti-hK2/anti-CD3 antibody comprises a HC1 of SEQ ID NO: 361, a LC1 of
SEQ ID NO: 221 and a HC2 of SEQ ID NO: 362.
. The isolated anti-hK2/anti-CD3 antibody of any one of claims 1-5, wherein the first domain that
binds hK2 and/or the second domain that binds CD3 comprise a scFv, a (scFv),, a Fv, a Fab, or a
F(ab’)..
. The isolated anti-hK2/anti-CD3 antibody of claim 6, wherein the first domain that binds hK2
comprises a Fab and the second domain that binds CD3 comprises a scFv.
. The isolated anti-hK2/anti-CD3 antibody of claim 7, wherein the scFv comprises, from N- to C-
terminus, a VH, a first linker (L1) and a VL (VH-L1-VL) or the VL, the L1 and the VH (VL-L1-
VH).
. The isolated anti-hK2/anti-CD3 antibody of claim 8, wherein the L1 comprises:
a. 5-50 amino acids;
b. 5-40 amino acids;
c. 10-30 amino acids; or

d. 10-20 amino acids.

10. The isolated anti-hK2/anti-CD3 antibody of claim 9, wherein the L1 comprises the amino acid

sequence of SEQ ID NO: 7, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93,
94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, or 108.
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11.

12.

13.

14.

15.

16.

The isolated anti-hK2/anti-CD3 antibody of claim 2, wherein:
a. the first domain that binds hK2 comprises a VH of SEQ ID NO: 162 and a VL of SEQ
ID NO: 163, and the second domain that binds CD3 comprises a scFv of SEQ ID NO:
331;
b. the isolated anti-hK2/anti-CD3 antibody comprises a HC1 of SEQ ID NO: 354, a LC1
of SEQ ID NO: 221 and a HC2 of SEQ ID NO: 360; and/or
c. the isolated anti-hK2/anti-CD3 antibody comprises a HC1 of SEQ ID NO: 361, a LC1
of SEQ ID NO: 221 and a HC2 of SEQ ID NO: 362.
An isolated anti-hK2/anti-CD3 antibody comprising a first domain that binds hK2 and a second
domain that binds CD3, wherein the first domain that binds hK2 comprises a VH of SEQ ID NO:
162 and a VL of SEQ ID NO: 163, and the second domain that binds CD3 comprises a scFv of
SEQ ID NO: 331.
The isolated anti-hK2/anti-CD3 antibody of claim 12, wherein the isolated anti-hK2/anti-CD3
antibody comprises:
a.a HC1 of SEQ ID NO: 354, a LC1 of SEQ ID NO: 221 and a HC2 of SEQ ID NO: 360;
and/or
b.a HC1 of SEQ ID NO: 361, a LC1 of SEQ ID NO: 221 and a HC2 of SEQ ID NO: 362.
The isolated anti-hK2/anti-CD3 antibody of any one of claims 1-13, wherein:
the first domain that binds hK2 is conjugated to a first immunoglobulin (1g) heavy chain constant
region, or a fragment of the first 1g heavy chain constant region, and
the second domain that binds CD3 is conjugated to a second immunoglobulin (1g) heavy chain
constant region, or a fragment of the second Ig heavy chain constant region.
The isolated anti-hK2/anti-CD3 antibody of claim 14, wherein the first g heavy chain constant
region, or the fragment of the first Ig heavy chain constant region, and the second Ig heavy chain
constant region, or the fragment of the second Ig heavy chain constant region, is an 1gG1 isotype.
The isolated anti-hK2/anti-CD3 antibody of claim 14 or 15, wherein the antibody comprises the
following amino acid mutations:
L234A L235A D265S T350V_T366L_K392L_ T394W in the first Ig heavy chain constant
region, or the fragment of the first Ig heavy chain constant region, and
L234A L235A D265S T350V_L351Y_F405A Y407V in the second Ig heavy chain constant
region, or the fragment of the second Ig heavy chain constant region,

wherein numbering of the amino acid mutations is according to the EU index.
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

The isolated anti-hK2/anti-CD3 antibody of claim 16, wherein the first g heavy chain constant
region, or the fragment of the first 1g heavy chain constant region, comprises an amino acid
sequence of SEQ ID NO: 378.

The isolated anti-hK2/anti-CD3 antibody of claim 16 or claim 17, wherein the second 1g heavy
chain constant region, or the fragment of the second Ig heavy chain constant region, comprises an
amino acid sequence of SEQ ID NO: 109.

The isolated anti-hK2/anti-CD3 antibody of any one of claims 14-18, wherein:

the first Ig heavy chain constant region comprises an amino acid sequence which is at least 80%
(e.g. at least 85%, at least 90%, at least 95%, at least 99% or 100%) identical to SEQ ID NO: 378
and the second Ig heavy chain constant region comprises an amino acid sequence which is at least
80% (e.g. at least 85%, at least 90%, at least 95%, at least 99% or 100%) identical to SEQ ID
NO: 109.

The isolated anti-hK2/anti-CD3 antibody of claim 19, wherein:

the first domain that binds hK2 is conjugated to a first immunoglobulin (Ig) light chain constant
region, or a fragment of the first Ig light chain constant region, and

the first immunoglobulin (Ig) light chain constant region, or the fragment of the first Ig light
chain constant region, comprises an amino acid sequence which is at least 80% (e.g. at least 85%,
at least 90%, at least 95%, at least 99% or 100%) identical to SEQ ID NO: 3009.

An isolated anti-hK2/anti-CD3 antibody comprising a HC1 of SEQ ID NO: 354, a LC1 of SEQ
ID NO: 221 and a HC2 of SEQ ID NO: 360.

An isolated anti-hK2/anti-CD3 antibody comprising a HC1 of SEQ ID NO: 361, a LC1 of SEQ
ID NO: 221 and a HC2 of SEQ ID NO: 362.

An immunoconjugate comprising the isolated anti-hK2/anti-CD3 antibody of any one of claims
1-22 conjugated to a therapeutic agent or an imaging agent.

A pharmaceutical composition comprising the isolated anti-hK2/anti-CD3 antibody of any one of
claims 1-22 and a pharmaceutically acceptable carrier.

A polynucleotide encoding the isolated anti-hK2/anti-CD3 antibody of any one of claims 1-22.

A vector comprising the polynucleotide of claim 25.

A host cell comprising the vector of claim 26.

A method of producing the isolated anti-hK2/anti-CD3 antibody of any one of claims 1-22,
comprising culturing the host cell of claim 27 in conditions that the isolated anti-hK2/anti-CD3
antibody is expressed, and recovering the isolated anti-hK2/anti-CD3 antibody produced by the

host cell.
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29.

30.

31.

32.

33.

34.

Use of the isolated anti-hK2/anti-CD3 antibody of any one of claims 1-22, the immunoconjugate
of claim 23, or the pharmaceutical composition of claim 24 for the manufacture of a medicament
for the treatment of a hK2 expressing cancer in a subject.

The use according to claim 29, wherein the hK2 expressing cancer is a prostate cancer.

The use according to claim 30 wherein the prostate cancer is relapsed, refractory, malignant or
castration resistant prostate cancer, or any combination thereof.

The use according to any one of claims 29-31, wherein the antibody is to be administered in
combination with at least one additional therapeutic agent.

The use according to claim 32 wherein the additional therapeutic agent is surgery, chemotherapy,
androgen deprivation therapy or radiation, or any combination thereof.

A kit comprising the isolated anti-hK2/anti-CD3 antibody of any one of claims 1-22, the

immunoconjugate of claim 23, or the pharmaceutical composition of claim 24.
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