10

15

20

25

Anti-TIM-3 Antibodies

Field of the Invention
The present invention relates to antibodies that bind to T cell immunogiobulin mucin 3
(TIM-3).

Background to the Invention

T-cell exhaustion is a state of T-cell dysfunction that arises during many chronic infections
and cancer. It is defined by poor T-cell effector function, sustained expression of inhibitory
receptors and a transcriptional state distinct from that of functional effector or memory T-
cells. Exhaustion prevents optimal control of infection and tumors. (E John Wherry.,
Nature Immunoiogy 12, 492-493 (2011)).

T-cell exhaustion is characterized by the stepwise and progressive loss of T-cell
functions. Exhaustion is well-defined during chronic lymphocytic choriemeningitis virus
infection and commonly develops under conditions of antigen-persistence, which occur
following many chronic infections including hepatitis B virus, hepatitis C virus and human
immunodeficiency virus infections, as well as during tumor metastasis. Exhaustion is not
a uniformly disabled setting as a gradation of phenotypic and functional defects can
manifest, and these cells are distinct from prototypic effector, memory and also anergic T
cells. Exhausted T cells most commonly emerge during high-grade chronic infections,
and the levels and duration of antigenic stimulation are critical determinants of the
process. (Yi et al., Immunology Apr 2010; 129(4):474-481).

Circulating human tumor-specifc CD8* T cells may be cytotoxic and produce cytokines in
vivo, indicating that self- and tumor-specific human CD8* T cells can reach functional
competence after potent immunotherapy such as vaccination with peptide, incomplete
Freund's adjuvant (IFA), and CpG or after adoptive transfer. In contrast to peripheral
blood, T-cells from metastasis are functionally deficient, with abnormally low cytokine
production and upregulation of the inhibitory receptors PD-1, CTLA-4, and TIM-3.
Functional deficiency is reversible, since T-cells isclated from melanoma tissue can
restore IFN-y production after snort-term in vitro culture. However, it remains to be
determined whether this functional impairment involves further molecular pathways,
possibly resembling T-cell exhaustion or anergy as defined in animal models. (Baitsch et
al., J Clin Invest. 2011;121(8):2350-2360).
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Frogrammed cel death 1 {PD-"}. aiso calicd CD279. s a type | membrane protein

encoded in humans by the PDCD? gene. 1 has twe ligands. PD-L1 and PD-1.2.

The PD-1 pathway is a key immune-inhib:iery mediator of T-cail exhaustion. Blockade of
this pathway can lead o T-cell actyation expansion and erhanced efecion functions.
As sach, PD-" negatively regulates T cel responses. °0-" has kecnicentlied as a
marke: of exhausted 7 cels in clvonic dissuse states ard blockade of PD1.P 1L
interactons bas Legn shown te pattaly -estere T cel funchionr. (Saxwsh: st gl JEA VO
207 Sepiemwber 27. 2073, npl167-2194).

Nivolumab (BME-GRE588) is an anti-FPD-1 that was approved for tre realment of
melanoma in Japan in guly 2614, Ciher anti-FLC-1 artibodies are descrbad in WC
2010/077534, WO 2CC8/127 183,

cel irneuncglobulin musis 3 7TI-2 s an mmune regulator idertified as being
dpregulaied cn exhaustes COS T eafls {Sakuishi sta . JEATVO! ZC7. Beptenber 27
2010, ppE187-2784% TiIN-3 was ongnaly identit &8 as Deng seiechively expressed on
IFN-v-sgoreting Th? ana T2 ¢aly Imeraction of TIM-2 wilh its [ganc, galecin-g. igyuers
cell death in TIV-3° 7 cels, Anti-TIN-3 antibodies are desc-ibec in Ngicw ot al (Cancer

Res. 2017 May 15:71¢1C: 340 51} and in US8,552,1586.

soth T2 and PD-1 can funclion as negetive regu aters of T cell "espansas ane

combined turgeting of the TiN-3 and PD-1 pathways is imore effective in controling tanoer

7 than trgeting edber paiway aione. (Sakushetal. JEM VL 207, Septermner

272010, ppZ 87-27 84 and Ngiow ¢t ai Canger Res. 201° May 156.71{701:3540-51}.

TIN-3 can also be exoressed o1 the surface of tumor cells. particularly tumo- cells of
kematoncietic origin. such ‘or examp.e acute mye.o'd letkamia ceils i<xushige et al ,
Cell Stem Cell 201G, 3:7i5)7C8 173, ~herefore in seme instarces TIM-3 could be a tumor-

associated antigen that could be targeted by specific artibodies.

Summary of the Invention
The present nvention s concemed with antibodies or antigen bind:ng fragments. that
bind to T.M-3. Heavy and lignt chain polypeptides are alsc disclosed. The antibodies.

antiger binding fragments and >0lypeptides may be provided in iso.ated and:cr purified
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fonn and may Le formulated inlc compositons suitable for Use n research. therapy and

Giagnoss.

n ssrme emeodimens the ariibedy. or artgen Bird.rg fragment o7 polypentids is

cytcioxic. e.¢. acainst TIM-3 expressing zelis, such as T.M-3 exprassing 7T-cel's or fumau-

cels. 'nsome emmbodimenis the antibody, or antigen binding fragment, or poypestide is
usefi. in reating cancer owirg te its cytotoxic effect. Suitable cancers inc ude 'eukemia,

suzh as acue mye o:d leuxem:a,

In sore embedimanis fhe antinody, or a~tigen pinding fragment, or nelypeplics may be
effective ‘o restore T-cel furctionin T-cels. e.g. ©O8" T-acls. axnbiting T-cell

exhausten or T-cel anergy.

Sifferent aspects ¢f the present invention are nased cn antibccies designated A3, 1L

GO G4 and GS. =urther aspects of the present invention are based on antibediss

desigrated A1 and 417 _gl.

in one aspect of the cresent invention an antbedy. or ant:gen dinaing fragment. is

vided. the amiro acid sequerce cf the antibody may compriss e amno acio
seauances o ik or the amino acid sequences v tc i or preferany the amino anid

SeqLEntes i to vl
i LC-CR1: RASQCIESYLA ST D NS
I C-CUR2: AASTLQS (8:C ID NG
i <C-COR3: QOSYSS=PT (S=EQIB NC8)
i HC-CDR™: HBYTETSYYMA 8= D NC:24; or
SVYVI I ISEC ID NO:E8;

HC-CORZ INPEGGESTSYALKFOG (SEL ID NT:25;

a7

i HC-CLR3: SPEOVWWTALFCY iSZC ID NC:26)
or a vaniar: chereo® in wiich one or two ¢ three amino acids in one ¢r more ¢f the

sequences {i: ‘o ivii are repiaced with another aiino aciq,
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In cornection with all aspecis of tre present irverton. in embodiments wherein HC-
COR". SYYMH (SEQ ID NO:5&:. this seqguence may be comprised it the lalger sequence
GYTFTSYYNH (SEGQ ID NO: 241,

“he artibody, ¢r artigen binding fragmen:. 'may comprise at least one light chain variabie

regicn incorpuiating the feilowing CORs:

LC-COR": RASQDIGSYLA iS=Q D NGE;
LC-CORZ: AASTLGS i(SEQ D NG,
LC-CORS: RQSYSSFPT iS=2 ID NC8:

The antibody. cr antigen bindirg fragment. may comprise at ieast one heavy chain

variable regicn incorporating the fo..owrg CORs:

HC-CORT: CYTFTOYYMH SEQLIDNG243, o
SYYM- SEQNC:HBI

HC-CURZ: INPSGGSTSYALGKIQS (SEQ I NC:26j

HC-CDR2: SPGYVTALFY ISEQ (L NC:28)

The antibocy may comprise at least one gkt chain variable region ncorparating the
CDRs shown in Figu-es * 6~ 3 Tne antibedy may conmprise at least cne heavy chain

variab.e region incorporating the CORs showr in Figuires Z or 3.

“he antibody may cemprise at izast one light chain variabie region (V.3 comprising the
amino acid secuerce cf one of SEQ 1C NOs 1. &, 7. 8 cr one 9 the amino acid
seguences shown in ='gure 1 or an amino acid sequerce having at least 7%, more
preferably one cf at least 75%:. 80%. 85%. 88%. 87%. 88%. 89%:. 90%:. 9% 02%. 037,
O4%:. 95%. 98% 7% 98% %%, or 100% sequence certily o ore ¢f SEQ 1D NCs 1,
9 7, 8 or to the amiro acid sequence of the V. cha amino acid seauence shown in

Figure .

The antibody may comprise at least ore heavy chain variab'e "egior V1) comprising the
amino acid sequence of one of SEQ 1D NQOs 19, 24 or £8. 25. 25 or one of the amino acid
sequerces shown in Figure 2 or ar anino acid sequence faving at .east 70%:. more
preferably one of at least 75%. 8C%:, 85%.. 86%;, 87+ 88%. 8% G0 91%., 62% 93%.
S4¥. 9B, OB, 974%%, 8%, 994 or 100%, sequence idenity to on¢ of SEQ ID NOs 19,
24 or 58, 25. 26 cr ic the aminc acid sequerce of the Vi, chain amiro acid sequence

shown in Figure 2.
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The anthedy may comprise at cast one l¢ht chain varabie regicn comprising the amiro
acid sequence of cre of SET ID NOs © 3,7 & cor one of the aming acid sqguearces

shown in Figure 1 {or an amiro acic seguence having at .eas: 70%:, mcre preferably one

5. Q0% or 10y

of at least 75% . sequence dentity

to oncof SG I NCs 1, 8, 7, 3 or to ong of o 2amne acid scausnaes of the V. chain

aruno acid sequerce shown n =igure 1; and at least one neavy chan variable region
compr.sirg the arino ac:d secuence of one of SEQ 12 NCs 19, 24 ¢r 58,25 268 orore

of the amino acid secuence shownr 1 Figure 2 ior an amiro ac'd secuence having ai

s 865, 87

~

mere preferably ong of at east 78%: S0

0
[#3]

.. 0%,

G5% %, U7 = 8T% or 100%:. sequence ident'ty o cne of

=00 10 NGs 19, 24 or B2 25728 orto one of the amino acid seauences of the Va chain

amina acd sacuence snown in Figare 2

The aribody may optionaly bird TIR-3. "he antinccy may oplionaly hayve amino acid
sequence cemponents as descrived abeve. The anibedy may ke an 1gG&. Incre
cmoodintent an in vino conpiex. cptionany isolaed. comprsing an antbecy, o antigen

Lnding fragment as described herg'r. bound to TIM-3 's nrovided.

In ona aspect of he oresent invention an isoated heavy chain variable region polypeptide
& arovided. the haavy cnain vanahla ragion polypaptide comprising the foliowing COiRs:
=C-COR™: GY P SYYNHE (SEQ I ND 245, or
SYYMA SEQ S NO.B5)

HC-CORZ: INPSGGST SYALKFGRG SEQIT NG25;
=C-CUR3: SECVVTALFDY iISEQ D NG:28)

I” ore aspect of ine nresent irvention an artibody. or antigen cinang fragment. is
proviced, the antibody or antigen bding fragmend, comrprising a heavy chan and a light
chair variah.e reg'cn sequence, where

ine i‘.ea\:y chan comprises a8 HGC-DDR1T, =0-20R2. HE-CIRS. naving at lnas:

s overal secuenca identity to SYTFTSYYRH ISEQ IC NGCiZ24% or SYYNH

iSFG D NGO, INPSGESTSYADKFLZG (STQ 1D NG:25, SPGVWWTALFDY

SEG D NG:28 respeciively ard

*he iight chain comorses a LO-CCR®. LEC-COR2, LO-CUR3. ha‘.-':'ng at least 86%.

overal secuence identity (o RASGLIGSYLA (SEG 1D NG AAST.QS(SEQ I

NO'7: QQ8YSSPET iSRG 12 NG €5, resnectively.
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In some embodiments the degree of sequence identity may be one of 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100%.

In another aspect of the present invention an antibody, or antigen binding fragment,
optionally isolated, is provided comprising a heavy chain and a light chain variable region
sequence, wherein:
the heavy chain sequence has at least 85% sequence identity to the heavy chain
sequence: SEQ ID NO: 19, and
the light chain sequence has at least 85% sequence identity to the light chain
sequence:. SEQ ID NO:1.
In some embodiments the degree of sequence identity may be one of 868%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100%.

In some embediments the antibody, antigen binding fragment, or polypeptide further
comprises variable region heavy chain framework sequences between the CODRs
according to the arrangement HCFR1:HC-CDR1:HCFR2:HC-CDR2:HCFR3:HC-
CDR3:HCFR4. The framework sequences may be derived from human consensus
framework sequences.

In one aspect of the present invention an isolated light chain variable region polypeptide,
optionally in combination with a heavy chain variable region polypeptide as described
herein, is provided, the light chain variable region polypeptide comprising the following
CDRs:

LC-CDR1: RASQDIGSYLA (SEQ ID NO:6)
LC-CDR2: AASTLQS (SEQ ID NO:7)
LC-CDR3: QQSYSSPPT (SEQ ID NO:8)

In some embodiments the antitody, antigen binding fragment, or polypeptide further
comprises variable region light chain framework sequences between the CDRs according
to the arrangement LCFR1:LC-CDR1:LCFR2:L.C-CDR2:LCFR3:L.C-CDR3:LCFR4. The
framework sequences may be derived from human consensus framework sequences.

B10
In one aspect of the present inventicn an antibody, or antigen binding fragment, is
provided, the amino acid sequence of the antibody may comprise the amino acid




sequences i) to iii), or the amino acid sequences iv) to vi), or preferably the amino acid
sequences i) to vi):

i) LC-CDR1: RASQSVGSYLA (SEQ ID NO:9)

i) LC-CDR2: DATNRAT (SEQ ID NO:10)

i) LC-CDRS: QHRRT (SEQ ID NO:11)

iv) HC-CDR1: GGSIGSSDYYWG (SEQ ID NO:27), or
SSDYYWG (SEQ ID NO:59)

v) HC-CDR2: SIYYSGSTYYNPSLKS (SEQ ID NO:28)

vi) HC-CDR3: GEHRGEFDY (SEQ ID NO:29)

or a variant thereof in which one or two or three amino acids in one or more of the
sequences (i) to (vi) are replaced with another amino acid.

In connection with all aspects of the present invention, in embodiments wherein HC-
CDR1: SSDYYWG (SEQ ID NO:58), this sequence may be comprised in the larger
sequence GGSIGSSDYYWG (SEQ ID NO:27).

The antibody, or antigen binding fragment, may comprise at least one light chain variable
region incorporating the following CDRs:

LC-CDR1: RASQSVGSYLA (SEQ ID NO:9)
LC-CDR2: DATNRAT (SEQ ID NO:10)
LC-CDR3: QHRRT (SEQ ID NO:11)

The antibody, or antigen binding fragment, may comprise at least one heavy chain
variable region incorporating the following CDRs:

HC-CDR1: GGSIGSSDYYWG (SEQ ID NO:27), or
SSDYYWG (SEQ ID NO:59)

HC-CDR2: SIYYSGSTYYNPSLKS (SEQ ID NO:28)

HC-CDR3: GEHRGEFDY (SEQ ID NO:29)

The antibody may comprise at least one light chain variable region incorporating the
CDRs shown in Figures 1 or 3. The antibody may comprise at least one heavy chain
variable region incorporating the CDRs shown in Figures 2 or 3.
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~he antibocy may comprise at least one I'ght chan variable region [V, : comprising the
arino acid secuerce of ong o* SEQ IC NOs 2. §, 10. 17 2~ one of t~e amino acic
SSUUENCES SNOoWN N FigL.'re 1 o an amino acid sequence having a: least 70%:, more
654, 88%. 874 88y, 88%,. GO%:, 015, 92, §3%,,
Q47 5%, g, §7 %, 98%. 38%. or 100

preferably one of at icast 75% . 80%.

sequence identity to ore of SEQ D NCs 2.
9. 10. 71 or o the amino acid seguence of the V. chain amine acid seguence shiown in

Figure 1

The aniicody may ccmorise at least one heavy chain variable regior iV cecmprising ire
amino acid seauerce of cne of SEQ ID NQOs 2C, 27 or £§9. 28, 29 or one of the amino acid
sequences shown in Figure 2 or ar amino acic sequence i".a\.-'ing at ieast 70%, more
LB 884, 86, 87 B8Y. 89%, 90%. 91%:, §2%.. 93%
S9%. or “00%:. sequence identity to ore of SEQ 1D NCs 2C.

praeferably ore of at least 75
98

27 07 89, 238 2¢ or tc the aminc azid sequerce of the Va4 chain amine ac.d secuence

s

94% % 957, I8, $74%
sown in Figure 2.
The antcody may cemprise at least ore light chain variakle region cemprising the amino

acid segucrce of ene of SEG D NGs 2, 8, 10 11 or one of the aminic acd sueuences

shown in Figura 1 {07 an amiro acid sequerce having at 'cast 70%. more proferably ore

of at least 75%., 804, sequence identity
to one of SEQIZ NOs 2. 9, 10 11 ar to ong of the amiro acid sequanzes of the V. chain
amino acid secuerce snown in F.gure 11 and at least one heavy chain variable regior
comprising the aminc acid sequence 0f one of SEG . NGs 20. 27 or 59, 28, Z& cr one of
the anine acid secuence shown in Figure 2 (or an amino acic sequence having a: eas:

70% . more preferably one of at least 75%:, 80%, 85%:. 8% 87% 88%. BYY, 90%. 914

2%, §3%:, 94%:, 957%, 05%,. 97%. U8%. 96%. or 1C0% sequence dentity 1o one cf SEQ
ID NOs 20. 27 or 58. 28, 29 ¢r v one of the amiro acid seguences of the V.; cha'n amino

acic sequence shown in Figure 25,

The antibcdy may apionally pind TIV-3. The antibody may oplionzaliy have amino acid
sequerce comporerts as descrived apove. Tre anticody may ke an 19U Ir che
ampodinrent an in viro comp.ex, opticnaly isclated. comprising an antibedy, or ant'genr

pinding fragmert, as described harein pound o TIM-3 is provided.

I one aspect of the present invenicn an iso ated heavy chain varable region polypeptide
s provided. the neavy chain vaiab.e reg.on polypeptide compr:sing the follewing CLRS:
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HC-CDR1: GESIGS3OYYWG {SEGIC NC:27 . oy
SSOVVWG {SEQ IC NC:82

HC-COR2Z: SIVYSGSTYVYNPSLKS {SELQ 1D NG:28:

HC-CORE GEHRGEEFC iSEQ 1D NO2¢%

In one aspect of the present nveniion an artbady. or antiger bnding fragment. ‘s
sroviced, the antibogy. or artigen bd'ng fragment. cormiprising a heavy chaim and a light
chain variabiz region sequence wheran,
‘he heavy chain comprises a FC-COR1, AC-CORZ AC-COR3. navirg at least
25% overal secuerce icentity (o GGS . GSSSYVYWG (SEG 1D NC:271 or
SSOYVYWG iSEQ ID NG:85: SIYYSESTYYNRSLKS i8EG I NO:28&).
DFARGEFDY (SEG D NG261, resnectively. and

Ir-\ Iatn

e (ght crain comprises a | C-COR™. 1 C-CER2, | T-CDR3. raving at leas: 8¢
overall sequence identity to RASGEVESYLA (STQ 13 NOG. DATNRAT iSH D
NGO, OHRR T SES ID NC:1 1. respectively.

nsore erbociments the degree of saquenrce dentity may he one of &

7t B,

893, GO, §7 %, G2, 93%, B4 |

In ancther aspect of e nresert nventicn an anticedy ¢r antigan Binding fragment.
optieray isclated, ‘s providea compenising @ heavy ohain and a light chain variab o og.en
sequence. whersin:

the neavy chain sgauance nas at least 8h4 sequence dentiy te the neavy chain

sequeince: SEQ 1D 28 ard
the light chain sequence nas at least 25% saguence identity te the iaht chanr
sequence: SEQ (D NO.2

Iy semie embed menis the degree of sscuence idently may ce cre of 88%. 87%:. 88%:

In scme embediments the artitody. antigen tinding fragment, o7 nolypestide further
cmiprises vanak.e regior: heavy chair framework seguagnces beween the CRs

according to the arangement ~CFR1:HS COR1THCFRZ2:EC-UORZHIFR3:FC-

CPRREHCER4 The framework sequencses may he derived from human consensus

frarcwork Scquences.

In one aspect ¢f the dresent inventicn an iso.ated light chain varabie reg:on polypeptids.

opteraly in combination with a heavy chain variakie regior po:ypeptids as described
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herein. is previded. the Fgnt chair variab & region polypeptide comensing ths following
CZRs:

LC-CORM: RASGQSVGESEYLA {SEQ D NOS)
|.C-COR2: CATNRAT (SEQ 1D NG103
| C-CORS: QFRRT iS=GID NG 1%

In szrmie empediments ire aniitody, antigen zircing fragmernt. o7 poiypephda furtner
cororises varakle region icht chair framewors sequences setween the CCRs acsording
te the arrangemert LCFR1.LC-CCR.LCFR2:.C-CLR2:LCFR3:LC-CDR3:.LCFR4. The

framewsers sequenses may be derived from himan consensus framewark sequences.

G

(93]

In one aspect of the present inveniion an antibody. or antigen binding fragmen?, s
prev.ced, the aming acid sequance of the andinody may comprise the amine acid
secuences i to i or the aminos acid secuances v tc vi; or preferably the amino acid

sezuences i to vil:

i, LC-CDRY. RSSQSLLHSNGYNVLD  {8EQ 10 NO:A2)

it LC-COR2: LGSNRAS iSEQ 1D NO: 13;

iy LC-CDR%: MOGTHWEPT (SEQ D NO: 14

vt HC-CORT SGSISSSNWWS {SEQ ID NO:30: o
SENVAAS {SEQ D NO.B0:

vi HC-COR2: E YHSGSTNYNPSLKS SEQ D NO:3T:

vit HC-ODR3: VWVAVAGTVDY {SEQ ‘D NO32:

or a vanant thereof in which one or two or three amiro acids in ene or mere of the

sequerces {i; to {vii are renlaced with ancther am'no acid.

in conrection with all aspec:s of the present i~ventior, ‘i embedinients wherain : {C-
CZR™: SSNWWAS (SEQ 1D NO:890:. th s sequence may ke compr:sed in the arger
seguerce GGSISSSNVWASE (SEQ © NU: 30

The antibcdy. or antige™ zinding fragmeant. way comprise at least one light zhain variabie

region incorporating the folicwing CORs:

LC-COR1: RESGSLLESNGYNYLD SEQ D NO2Z:
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LC-CDR2: LGSNRAS (SEQ ID NO:13)
LC-CDR3: MQGTHWPPT (SEQ ID NO:14)

The antibody, or antigen binding fragment, may comprise at least one heavy chain
variable region incorporating the following CDRs:

HC-CDR1: CGSISSSNWWS (SEQ 1D NO:30), or
SSNWWS (SEQ ID NO:60)

HC-CDR2: EIYHSGSTNYNPSLKS (SEQ ID NO:31)

HC-CDR3: VWWAVAGTVDY (SEQ ID NO:32)

The antibody may comprise at least one light chain variable region incorporating the
CDRs shown in Figures 1 or 3. The antibody may comprise at least one heavy chain
variable region incorporating the CDRs shown in Figures 2 or 3.

The antibody may comprise at least one light chain variable region (V) comprising the
amino acid sequence of one of SEQ ID NOs 3, 12, 13, 14 or one of the amino acid
sequences shown in Figure 1 or an amino acid sequence having at least 70%, more
preferably one of at least 75%, 80%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99%, or 100%, sequence identity to one of SEQ ID NOs 3,
12, 13, 14 or to the amino acid sequence of the V. chain amino acid sequence shown in
Figure 1.

The antibody may comprise at least one heavy chain variable region (V) comprising the
amino acid sequence of one of SEQ ID NOs 21, 30 or 60, 31, 32 or one of the amino acid
sequences shown in Figure 2 or an amino acid sequence having at least 70%, more
preferably one of at least 75%, 80%, 85%, 88%, 87%, 88%, 89%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99%, or 100%, sequence identity to one of SEQ |D NOs 21,
30 or 60, 31, 32 or to the aminc acid sequence of the Vi chain amine acid sequence
shown in Figure 2.

The antibody may comprise at least one light chain variable region comprising the amino
acid sequence of cne of SEQ ID NOs 3, 12, 13, 14 or one of the amino acid sequences
shown in Figure 1 (or an amino acid sequence having at least 70%, more preferably one
of at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% or 100%, sequence identity
to one of SEQ ID NOs 3, 12, 13, 14or to one of the amino acid sequences of the V. chain
amino acid sequence shown in Figure 1) and at least one heavy chain variable region
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comprising the amince acid sequence of one of SZG D NCs 27, 30 or 80, 31. 22 cr one cf
the amino acid secusnce shown in Figure Z {or an arino acid sequence Faviny at fcast
Y 804 B5%:, 88%.. 87%, BBY:, BY%:, G0, B1%,

027%, §3%. 0472, 5%, €84, 97 98%. 39%. cr 100%. sequence ideniity to ore cf S=0

70%. more preferably o-e of atleast 7

ID NOs 21. 30 ¢r 80, 31, 32 or ‘o one of tre amino azid sequences of the Vi cha amino

GG SeOUENsSe $Mown N Figure 2,

The antibody may optierally bind TIM-3. Tme antinody may ooticnally have amino acid
seyuence componen:s as descibed above, The antibody may be an igG. Iy one
embodiment an in vitro compiex. opticnaly isvated, cormprising an antibody. ¢r antiger

bindirg fragment as described nerein beund o TM-3 is provided.

In one aspect of the presert invent'on an isclated heavy cha'n variable region nolypeptide

is provided, the heavy chaln variak & region polypeptde cemarising the falowing CORs:

HC-CDR™: GES SSSNWWS ‘SEG I NO 308 o
SSNWAS SSEG I NOBO;

-C-CDR2 FVHSGSTNYNPSLKS  (SEC IG NO 313

AC CDR3: VVAVAGTVIY ‘SEG I NO:32;

In one aspect of the prasent invantion an anthady, or antiger binding fragment. is
providec. tre antinody. or antigen bindng fragment. comorising a heavy chan ard a light
char varable regior sequence. wharen:
the heavy chain conprises a AC-COR1. HC-COR2, FC-CER3. hav ng at least
8&% cverail secuence identily to GGS SSSNWWE {SEL ID NO:30; or SSNVYWWAS
{SEQ ID NO:BG: Z'YHSGSTNYNPSLKS (SEG 1D NO: 315, VVAVACTVEY {SEG
D NC:323, respeciively. ard

the iight chain corprises a LC-CDR1, LC-CCR2Z. LC-CTR3. having at leas?t 35%:
overal! sequencs icertity to YSSTUSLLHSNGYNYLE (SEQ ID NO 12),
LGSNRAS {SFQ 1D NG:13:. MOGOTAWPPT (SEG D N 14 respectivey

in scme embodiments the degrze of secuerce identity may be one of 85, 87%., 887,

B9, 90U, T %, S27%. G374, B4, OB%,. GB%. C7% C8%. 86%. or 10

In anather aspect of the oresert invention an antibody. cor antigen binding fragment.
optiorally isclated, ‘s provided cemprising a heavy chain and a light chair variable reg'on
sequence wneren:

the heavy chain sacuence has at least 85% seguerce identity to the heavy chain



seauence SEQ D NO. 21. and
ke fight chain scagence has at 'cast 85% scquence identity to the Iight chain
sequence: SEQ . NG:2.
I sore embociments the degrae of sequenrce identity may de ora ¢f 884, 87%:. 884
845, 87, G8%. 88 or 1CO%.

o

3 Sou. QR
5 3 H2W:, O3

o some embedments tre antkody. antigen bBinding fragment. o- paiypectide further
comorises varable regicn heavy chan fraimews < seguences between the CDRs
aczorcing o the arrangeren! HCFR1:HC-CCR:HCFR2:AC-CORZ HIFRZ:HC-
o CORGHCERA, The framewcerk sequences may be dedved rom humran coersensas
framewcrk sequances.
I ong aspect of the prasent nvention an isolated ignt chain varahe region nolypeplide.
optorally » cembinaticn with a heavy chain vanakb e region poypeptide as described
15 herein, is previded. the 'git chain variable reg:on poiyneptde comprising the fichowing
CORs:
LC-CORY: R5SGSLLHSNGYNYILE (SEQIL NG S
LC-CORZ: LGSNRAS (SEQ IC NO: 13
LC-CORSE: MOGTHWRPRT (SEG ID N3G 43
ey
nsomis embodiments the antipedy. artgen bindng fragment. or poypeptide farther
corprises varanie region ight shamn ‘ramewodrk secuences khetween the SURS according
tc the ar-angerent LCPFR1._C-CORTLCFRLC-CIRZLCFRILC-COR3LET™RY. The
framewcerk sequences may ke derived from bumar consensus ramews ik secLences.
B 67

In ene aspect of the presert inventicr an antibody, or artgen binding fragneni. s
srovided. the amino acid sequence of the artbody may comprise thg amiro acid
sequences i o i or the amino acid secuerces iv: te vk or preferab’y the amine acid
SequUENCes i 10

3C LC-CER1: RASG3IVE33YLA {(SEQ 1L ND &
I -C-COR2: GASSRAT (SEQ IC NGw3;

i -C-CDR2: GRYGSSHIT (SEG G NG T

¢

-CER1: CYTETSYYNE (SEG 1D NG:24:,

-7

SYVMH (SEQ D NC:E8:
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HC-CCR2: INPSGGSTIYAGKFQG (SEG G NO.25;
¥ ~HZ-CCR3: CAYSSGHYYYSMLCY (SEG ' NO 33
or a varian: thercof inn wnich one or two or three amino acids n ore or mcere cf the

sacuences (i 1o (v are rep.aced with another amino acid.

In conreciion with al: aspec:s ¢° the present invention. in embodimenis wherein HC-
CORT: SYYMH (EEQ 1D NO.5&:. this sequencea ray be comprised in the .arger sequence
SYTFTSYYNMH (SEQ ID NG. 24},

The antibody. or antigen birding fragment. may comprise at ieast ore light chain variadle

region incorporating the foiicwing CCRs:

.C-CCR" RASQSVSSEY_A {SEQ ID NO:15;
.C-CDR2 GABERAT (SES 1D NO18B)
.C-CBR3: WY GSSPIT (SEG D NOT:

The artitcay, or antigen binding fragment. may comprise at .east ore heavy chain

varnable ~egion incorporating ke foliowirc CORs:

4C-CDR™: GYTFTSYYME iSEC 1D NO:241. or
SYYMH {SEQ ! NO.55i
C-CDR2: INPSGCESTSYATAFQS ISEGQ 15 NO:25;)
HC-CDX3 CAYSSGWYYYGN DY {SEQ 15 NO:33;

“he antibody may comprise at least one I)ght cha'n variable regicn ircorporating the
CORs shown in Figures 1 or 3. The artibedy may comprise at east one heavy chain

variab e region incerpcrating the CDRs shown in Figures 2 ¢r 3.

The antibocdy may comprise at ‘cast cne light chan variable region (V.3 comprisng the
aming acid secucnce of onz of SEQ (D NOs 4. 15, 16, 17 o7 one of the amino acid
saquences snown in Figure 1 or an amino ac'd sequance neving at feast 70%., more
preferab’y one cf at ieast 75%., 80%:, 85%, 858%:. B7%:. 88%. 89%, 90%.. 9% 92%: 93%.
g4 O5%. O8%. 87%%, 84, 90%. or “00%. sequence (dertity 1o one cf SZQ 1D NGs 4,
15, 18 7 or to the amino acic seguence of tne V. ckain amiro acid secuence shown in

Figure 1.
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The anthody may comprise al least ene heavy ctain varable region (VL comprising the
amino acid szcuence of one of SEQ 1L NGs 227, 24 or 58, 25, 33 o7 eng cf the amino auid
SeQUences shewWn in Figure 2 of ar &ino acid secuenrce having at east 7%, morg
0%, 86%: 86k, 87%, 88%, 8G
L S84 8% or 100% sequence identity to ane of SEQ ID NCs 22,

2, 927% 93

preferably one of at least 7

1S G GRTY
[ TN 2o B

{80
p;

24 or B8 2835 or fo tne amine asid secuance of e Vi chain am ne acid sequerce

shown in Flgure 2.

Tre antbody may cemerise at least one Lght chain variable regicn cerrprising the artis?
ac’c secuence of cne of SEG [D NOs 4. 16, "8, 17 or cne ¢f the amine acid sequences

shownr in Figuare 1 {07 an arne acid sequerce havng at least 70%.. more preferaby cne

of at cast 7H%, . sequence identity

to one 0! SEQ L NDs £ 1518 17 or to one 27 the am’no acid sequences oftha V.
cham aming ac.c seqguence shown in Figure 7 and at least ene heavy chain variab e
regicn cemprising the amine agic scauence cf one of S8 D NCs 22, 24 ¢r 58 25. 33 or

ong of the amno acid seauencs shown i =igure 2 {or an amino acid segquence having at

7G5 more preferably cne ¢f at least

$1, 824, 934, 94 CC%, sequenca icentity to ore of

EQINOs 22, 24 or 88, 28, 33 or ‘o one of the amino acid sequences ¢f the V. chan

amiro &cid sequence shown in Figura 2.

Tre antibody iray onticnally bing 7 k-3, The antbsdy may spfionaly have amiro agid
ssqLense comaenenis as described above. The artbody may be an !'gG. I one
gmpzdiment an m vire complex. eplionaly iscated. corprising an antbody, or anlicen
ingding fragment, as descrbed hereir, peurd e TIM-3 {s provided,
Iy snie @spect of g sresent invention an isslated “eavy chain varane region peiypentide
5 provided, the hea\:\; shain vanabis regicn polynentide comrprising the folowirg CORsS

HC-COR GYTFTSYVNM SEQ GNO 24y or

SYYMH 8EQ 0 .\10158__'-
FC-ORR2: CRPSGGSTSYAGKFGS ISEQ D NT2!
~C-CERS: SOYSSGWYYYGMDV ISEDR NOBE

.\J'l

In ong aspect ¢f (e niesent invent'on an antibody. or antigen binding fragment s
proviced, the artibedy, or antgen b rding fragment, comprising a feavy cha't and a ight

chain variable regicn sequente whargin:
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the neavy chain conmprises a HC-CDR 1, EC-CDR2. HC-CDRG3, having at least
&85 vverall seguence idertity to SYTFTEYYME (SEQ I NC 24 or SYYMH
iISEG D NO 58, NPSCEGSTSYAGKFGS (SEG 1D NT:281
DQYSSCWYYYTENDV (SEQ 1D NTH22%. respectively. and

the ight chain comrprises a LC-CDR1, LC-CER2. LC-CER3. having at ‘east 854
cveral sequence dertity ‘o RASQSVESSYLA (SEQ ID NG:156}.
GASSRAT iSEQ D NG 18 QQYGSSPIT (SEQ 1D NO: 175 respectively.

'n sorme emeodiments ti~e degree of sequenrce identity may pe one ¢f 85%, 8

8945, 907, §HE, B2%, O3, g4, 853, 86%, ©7%. B8, 68%, cr 1CCY

In another aspect of the vresen: inventicr an antiody. ¢r artigen bincing fragment.
optiorally isclated. is provided ccmprising a hcavy chain and a ight chaln variable regicn
sequence, woerain:
‘he heavy chain seclierce nas at teast 857% sequence identily to the heavy chain
sequerce: SEQ IC NG 22, and
ke ight chain sequerce has at least 85%: sequence identiy to the Eght chain
sequence: SEQ IC NC4.
In suome embediments the degree of secuence ideniity may pe one of 86%, 87%:. 88%.
88%. 80%. 1%,

U2%. 93%., Ud%;, 95%.,

4

S5 %

5. U7, Q8% CO%. or 1003,

in some emeodiments the antibody. antigen bincng fragment, or pelypeptide furtner
comprses varakle region heavy chair frarewors sequences between the CDRs
accerding ‘o the arrangement ' CEFR1THT-COR1HTFR2:HC-CDR2:HIFR3:FC-
CDRSG:HC-R4, "ne framewcrk sequenzes may be derived from hurran cersens.us

framesvcr< sequences.

In one aspect of the vresert inventicn an isclated I'ght chain variab’e region polypeplide
cpiiorally \n cembination with 2 heavy chain variabie region poyneptice as described
hergin ‘s nrovided. the light chain variable region poypeptide comprising the foliowing
CORs:

LC-CDR1: RASQSVSSSY_A  (SEG ID NG18:
LC-CORZ: GASSRAT {SEQ 1D NG:18:

LC-COR3. 20YGESSPIT (SEC IDNGT:
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In some embodiments the antibody, antigen binding fragment, or polypeptide further
comprises variable region light chain framework sequences between the CDRs according
to the arrangement LCFR1:LC-CDR1:LCFR2:LC-CDR2:LCFR3:LC-CDR3:LCFR4. The
framework sequences may be derived from human consensus framework sequences.

G

In one aspect of the present invention an antibedy, or antigen binding fragment, is
provided, the amine acid sequence of the antibody may comprise the amine acid
sequences i) to iii), or the amino acid sequences iv) to vi), or preferably the amino acid
sequences i} to vi):

i) LC-CDR1: RASQSVSSSYLA (SEQ ID NO:15)

ii) LC-CDR2: GASSRAT (SEQ ID NO:16)

iii) LC-CDR3: QQYGSSPIT (SEQ ID NO:17)

iv) HC-CDR1: GYTFTSYYMH (SEQ ID NO:24), or
SYYMH (SEQ ID NO:58)

V) HC-CDR2: IINPSGGSTSYAQKFQG  (SEQ ID NO:25)

vi) HC-CDR3: DLYSYGFYYYGMDV (SEQ ID NO:34)

or a variant thereof in which one or two or three amino acids in one or more of the
sequences (i) to (vi) are replaced with another amino acid.

In connection with all aspects of the present invention, in embodiments wherein HC-
CDR1: SYYMH (SEQ ID NO:58), this sequence may be comprised in the larger sequence
GYTFTSYYMH (SEQ ID NO: 24).

The antibody, or antigen binding fragment, may comprise at least one light chain variable
region incorporating the followirg CDRs:

LC-CDR1: RASQSVSSSYLA  (SEQ ID NO:15)
LC-CDR2: GASSRAT (SEQ ID NO:16)
LC-CDRS: QQYGSSPIT (SEQ ID NO:17)

The antibody, or antigen binding fragment, may comprise at least one heavy chain
variable region incorporating the following CDRs:
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HC-CCOR1, CYTFTSYYNMH {SEQ ID NO:24;. or
SYYMH (SEQIC NO:ES:_:-

HC-GORZ: PEGGSTSYAGKFQG (SEG IC NO:25;

HC-CZR3: SLYSYGFYYYOMDY (SEQ G NO 343

The antibody miay comprise at leasi cne light chian vanaisle regicn reorporating the

CORs shown ir Figures 7 or 3. The antibody may comprise at least one neavy chamn

variap.e region ‘necrporating the CDRs shown in Figures 2 or 3.

The anticody may cemerise at least one light chain variable regicn iV i comprising the
amine acid secuence of 902 0 SEQ IC NGs &. 15, 18, 17 or one of the amino acic
sequances shown in F.gure 1 or an amino acid sequerce having at least 70%. more

S8 BB 89, 904, §1H, 9274 93%

preferably ore of at jeast 7 B8R 887

G4, 95 9B UYL U8 YUY

or 100%:, sequence idertity 10 ore ¢f SEQ) ID NUOs 5.

15. 18. 17 or to the amino acic seguence cf the V., chain aminc acid sequence shown in

Fgure 7.

Tne antibody may cetrprise at least one heavy cnaln variable regior [V

» comprising the

amino acid sequence of one of SZ6 .6 NOs 23, 24 or 88. 25. 34 o7 ¢n2 of the amino acid

0

sequences shown in Figure 2 or ar amine as'a seq;;eme having at least 70+ more
preferaply one of at least 75%. 803, 85:#%, 85, . 88 B9 G0, 917 92%., G337,

94, Ob ¥, BB G4, U8, 6%

. or 180%:. sequerce icentity to one of S=( 1D NTUs 23,

24 or 58. 25. 34 or tc the aming acid sequence cf the V= chain anince acid secuence

shown in Figure 2

The antibody may ccmgerise at lzast one light chain variable regicn comprising the amiro
acic sequence cf one of SEG ID NCs 5. 5, 1€, 17 crone of the amine acid sequences

shown in Figure 1 {or an arino acid sequence having at least 70%.. more preferably ore
of at least 75%.. 80+, 85%:, 90, 98¥,, 95%.. 67

to one of SEQ X NOs &, 15, 15, 77 or 10 one of the amino acid seqiences of the V.

S84 99%: or 10C%. sequence dentty

char amino azid seguence showr in Figure 7 and at .east one heavy chan variabte
regicn scmprising the aminc acid sequence of one of SFQ 1D NOs 23 24 or 588.25 34 cr
one of the aming acid sequence shown it Figure Z {or an amino acid seguence having at
least 7G4, mere preferably ong of at least 75%:, &C%. 36%. B3%:. 674 B8%. 89, §0%.,

O1%:, 92%., U3+, U4%, 8%, U84, U

A, 98%. 8% or 100%:. sequenae dentfity to ore of



N

5

25

SEZ 12 NOs 23, 24 ¢r £8. 28, 34 or o one &f the amino acid sequences of the Vi chain

amino acd sscuerce shown e Figurs 2;

The aribocy may oaticraly bind TIM-3. The anticody may spienaly have aning acid
sequence cormongnis as descibed above. The aniincay may he an lgl. In one
enboament an w1 wiro complex. cptionaily ‘solated. comprising an antibedy. or ant:gen

snding fragment. as described herein. bound te TIM-3 i3 vrovided.

In cne aspect of iz present nvestion ar isclated heavy chain varable region volypeptide
s providad, the heavy chain vanab:e region polysentide comoarising the f2ilew.ng CORs:
HC-OBRT: GYTFTSYVYVE iSEQIGNGC:24:. or
SYYMH (SO S NO:&a:
HC-COR2: INFSGGST SYARKFZG SEQUIIING2
C-COR3: C_YSYGFYYVYGVDY ISTQ D NDZS:

I one assect of the present inveriicr an antibedy, or antigen winding fragmert. s
srovided. the antibedy. or antigen bindng fragment. coricrising a neavy ohan ard a ligit
chain variable regior sequence. wheren:

ihe heavy chair comprises a AGC-CDR1. RO-00R2, HE-CHDRE, ?1:=za,fir1g at anst

sverall sequenca identity (0 GYTFTEYYMH (SEG NG 245 or SYYML-
1350 11 NG 861 CNPSEGSTSYALKEGG (SEQ 1D NONEEY,
CLYSYGEEYYYGNV DY (SEQ 1D NIi34; respectvely. and

the ight chain comorses a LC-CUR1M, LC-COR2. LC-CER3, taving at least 354
overai sequence dently io RASQSVEESY A [SEL [T NS,

DBASERAT (SEG IC NG 18;. QQAYGSSE T ISEQ I NC 173 resvectively,

ir some embedinnents the degree of secuerce identity may ne cre ¢f 8641

9% or 100%.

T arsthor aspect of the prasent nvantien an arlinosdy. ¢ artigen binding fragment.
opticra.y 'sclated, is provided comperising & Reavy onain and a fight chain variak e regicr
sequerce. whergin:

the heavy chain secuense nas at east 85% sequence dertzy to the neavy crar

sequerse: SEG I3 NG 23, and

the light chain sequence has ai least BS% saquence ‘dently to the I'ght chain

sequenca: SEQ I3 NGE
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I some embodiments the degrze of sequernrce idently may ke one ¢f 864, 874, 887,

804, 90%, 81%, 924, O3%:, DA%, 95%. O6%:. 97+, ¥8%, 8%, ¢r 1CC¥%.

in some emrhodiman:s the antbody antigen brding fragment. or polyseptide “urthe-
comprises variatie regicn haavy chair frammework sequences hetween the CDXs
accerding to the anangemeit FC-R1HS-CHR1HIFR2 HC-CDRZ.HMCEFR3.HC-
CCR3:HCFR4. The framewcr< seguenczes may be denved from huran corsensus

ramework seguences.

1 oone aspect of the present invenicn an isciated light chain variable regicn po.ypeptida,
cptionally in compinaticr wih @ heavy chain variab ¢ region polypeptide as described
here:n is previded. the light chair varian.e region poypeptide comprising the fellowing
CDRs:

IR RESUSVSSEY LA (ST D NG5

IRZ: CASSRAT (SEQ D NC1O;

LC-CURS: COGYHESRIT (SEGID NGI7h

It some embediments #ie artivody, antigen binding fragment. o7 po ypeptide ‘wiher
comprises variatle region ight chain framework sscuences between the CDRs according
to the arrangemen: _CFR1LC-COR1TICFR2..C-COR2:.CFR3:L C-CDR3:I CFR4. The

framewverk sequences may he aerved from human sensens.is framework sequences.

A11

n one aspect of the present inventen an antibody . o~ antigen dincing fragment. is
provideg, the aming acid seqguerce of the antbody may comprise the airino ac'c
sequerces i to ilii, or the amino acid sequerces iv: to vii. or preferably the amino acid

sequerces i to vii:

LC-CDR™: SGSSSNIGNNYVE

{SEG IC NO:473

iin LC-CORZ
iy LC-COR3.

vi HC-CDR1:

vi HC-CLRZ:

GNNWRPS
ETWOSSLIAGY
GGEFSGYYWS
GYYWS

EINHSGSTNYNPSLKS

{SEQ IC NO:43i
{SEQ IC NO:49i

{SEQ IC NO:£2i.

(SEQ I NOB1}

(SEQ IC NO:A3}

or
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GYVAGFDOVY iSEGQIC NO:B4;
or a vaiart therecf in which eng o7 twe or three aming acids i one or imore of the

sequences i o ivii are ren:aced with anoiher aming acid.

In connection with all aspesis of ine present nvention, in embodiments wherein HG-
CIRT GYYWE (SEQ 1D NC:G1L. this sequiancs may de compnissd n tine larger

seguence GESFSGYYWS (SED 1D NT:52;

The ardibody, or antigen Hndnyg fragment. may corprise atleast ore Lght chain varianie
region ‘neorperating the folowny CCRs:
LC-CDR: SGESSNIGNNYYS :'jSEQ?aID NO:473
(C-CORZ: GNNWRPS SEC D NO:48)

LC-CORE: ETAWDESLBAGY (80 I NG44

r‘(\

The antinocy. or anliger »incing .‘ragmenf. ~ay conmprise at ‘east ore heavy crnain
variable region mec peraiing ine foillowing CIiRs:
HC-CLIR™ GOSFSGYYAS (SEQID NO'S2 or
GYYWS (SEQIG NGB
HC-COR2: EINHEGETMNYNFSLKS (SFQIG NC:H3:
HC-CORE: GYVAGFDY ISEQID NG:54;
The antibedy may comprise at igast one Lght chain varahie -eg on ‘'reorporating the
CDRs shown in Figures 1 ¢r 3. The artibcdy may comprse at least one heavy chain

vanane regon incorporating the CORs show: In Figures 2 or 3.

The antbody may comprise at least one ght chain vanable region (VL comprising the
amino gcid secuerce of 08 OF SEQ I NCs 45 48, 47 438, 49 or ore ¢f the aminc acld

szquences shown it Figure | o7 an amine acd sequance ~aving at least 70%, mors

preforabiy one of at sast 75 v, 80 85%. 8 8% 90, 9155,
Gdh, G5 GBY: S5T%. Of or “30%. sequence identity 1o one of SEQ 1D NDs 45,

45, 47, 48. 49 ¢r 1o one of t2e amino acid seguences of the V. chain aming and

saquerces shown in F'aure !

The antnocy may cemporise at igast ore hoavy chain »ariable reg:.on iV comprising the

amino acid sequence of ong of SEQ i N0Os 52, 57, 52 or 81, 83 24 cr ore of the amino

acic sequensas snowr in Figure 2 or an am'no acid sequence ~aving at izast 3%, more
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5Cu. 85%:. 6%, 87 i, 89%, 90 91%. 92%., 9374

-, 95%, 98%,. 97%, 98%. 99%. or 100%. sequence idertity to one cf SEQ D NCs 58,

pref‘erably one of at east 75

E."?

51, 82 or 51. 53 &4 or tc one of the amino acid seguences cf the V:: chain amino acid

sequenrces shown in Figure 2

The antihody may cemprise at least one Lght chain varigble region comprisinig the amino
acid sequerce cf cre of SH:Q 1D NCs 4b, 486, 47, 48, 49 or ore of the amino acid
sequerces shown in Figure 1 {or an amino ac'd seguence having at ieast 70#%, mere
CG0%. 88%.. 90%:. 05%.: 886%%. 97%, 084 8% or 100%;,

sequerce identity to ore of SED "D NOs 45, 48 47, 48, 45 o7 to one of the amino acid

creferably cne of at leas: 75%

ssquences of the V, cha'n amiro acic sequences showr in Figure 1 ard a: least ong
~gavy chain varatie region conorising the amino acid sequence of one of SEQ [ NOCs
5. 51. 582 0r 81. 52 54 or one ¢f the aminc acid sequence shown i~ Fgure 2 icr an
amino acid sequence havirg atieast 7C#. mere preferably one of at least 7575, 8074

e, 86%:, 87, B8Y,. 89 S G7H, 8%, 99%. ¢r

“30%. saauence ident'ty to one of SEQ 112 NOs £6. £1 52 or 81. 53. 54 cr to cne cf the

[as3

e O27Un GBS @4, 05%: OB

amino acid ssquerces of the Vi, chair amino acid seguences shown in Figure 2t
The antibody may opticnaly knd TIM-3. The artibocy may oplicrally ~ave amino acid
sequerce companents as doescribed asove. The antibody may be an Ig&. ir one
emnadiment an in viro complex, cptioraly isolated. comprising an artibedy, o anticen

bncing fragmert. as descrined here:n tound to TIM-3 is provided.

I ona aspect of the present invention an isc.ated heavy chain variatle regicn polypeptide

is provided, the neavy chair vatiakble regicn polyoepide comnrising the foiiowing CORs:

HC-CORT: GGSFSGYYAS {SEQ 1D NO:B2;, or
GYYWS SEQ 1D NOB 1

HC-CTRZ: FINHSGSTNYNPSLLKS :SEQ 1D NC:53;

H3-CoR3: GYVAGFDY ‘SEQ 15 NO:B4)

in one aspect of the nresert imventen an antibody. or art.gen binding fragment. 's
proviced, the antbody. or antigan binding fragment, comprising a Heavy char and a light
chain variable regicr sequence. wheregin:
t~e heavy chain cerprises 2 HC-CDR1 HC-CLR2, AC-CIR3Z. taving at least
857, overall sequencze 'deniity ¢ GGSFSEYYWS (SEQ 1L NG 521 o~ GYYWWS
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SEG IDNT:8Y = NRSGSTRNYNPSLKS (SEX 1D NO:53:, GYVAGFDY :S=Q
12 NO:54%, respectvely. and
{~e igntchain contprises a ZC-CLCR1. LO-CER2, LT-COR2,, havirg at leas: 85%
overall secrerce dantity to SGSSSNIGNNYVS (SEG (D NO4T: GNNWRPS
SUG NG4S, FTWESSI SAGY (SEGHID NC:49). respect'vely.

I same embadiments the degraa of sequerce ideriity may b one of 20%:,

Inanother aspect of the prasent invent'c: an artisody, or antigen ninding fragment,
optionaly isclated, s previded comprisrg a heavy char and a light cha'r variab e regon
SAQLEITe, Wheror:

he heavy chan sagquanie has at cast 85% sequenrce ideniity to the heavy chair

sequenrse SEQ D NO:ELor 21, and
the light chain seacuerce has at least 85+ seauence deniity to the ligrt chair
sequence: SEL ID NC:<45 or 46

B8,

n some eirbodimeants the degree of secuerce identity may be one of §8%.. 8
£, 984 or 100%:.

Qv QDL 215 .=, DRLE &AL Gl LA Y
g, 0%, a1 J.i 3%, 845 LY, Rk ©

In sone embadimants the antibody. artigen binding fragmeri o pelypeptide ‘urtngr
comprises variable region Reavy cnain ramework sequences between the $0Rs
aceerding o the arargement ACTR1TES-CER1HIEFRZ HC-CORZHCFR3 FC-
CLK3:1:CFR4. The ‘ramework seaulerces may de derived from ~uman sersens.s

framework sequsnces.

' ore aspect of the oresent nverton ar solatea I'ght chain varaiie region polypentiae,
oplicrgly 1 ecompinaticn Wil a heavy chan variable region polypentdes as descrbed
herein is previded. the light chain variable region polypeptde comprising the “cliowing

CORs:
.C-COR SSNIGNNYYS ISFEQ I NC:4Ts

g
.C-CORZ: GNAWRPS iSEQ G ND:48;
LC-CNHR3. FTWISS_SAGY (SEQ D NG:48:

"J' )

23
A

n some ambodiments the antincdy artgen birdng fragmenrt. or noypeptide ‘urthar
coMnrisas vatabie region light ¢hain framewors secuerces bawaen the CDRs accerding
to the arargement LCFRLC-COR1TLOFR2. _C-COR2.LOFR2 _C-CLRIILCFRY4. Tre

framewerd sequences Mmay ae derived from human censensls ramework sequences.
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In some emtodiments. the antbedy or artibedy 2inding fragmant. may further comprise

a human constant region For example selected fom ane of igG1. ¢G2. IgG3 and 1gG4.

In some embodments. the antbady. or artibody binding fragment. 'ngy further cempiise

a murine constant region. Fer example selected frem one ¢f 1IgG1, .gG2A. 13628 and
19Ga.

In another aspect of the vresentirventer. an ant2ody cr antigen binding fragment is
provided, cptioraly isc.ated, which is capable of binding to TIM-3, and whiehis a
bispecific artisody or a sispeci®c ant'ger kinding agiment. In some ambodiments the
bispeciiis antibcay or dispecfc antigen binding fragment comprises an antigen bnding
fragment or polypeptide capalbie of birding to T ik-3 as described nereir. and additionaliy
conrprises an antigen binding demain which 1s capable of binding to arother target

proten 2.g. a target preteln other than 7.M-3. In scme embodinments. the target proteir

S
a cel surface receptor. e some enbodiments. the target protein is & cell surface receptor
expressed on the sell surface of immure ceils, 2.g. 7 cells. . some empediments. the
antigen kinding domain canabie of ynding to anctrer target protein may be capabdie ¢f
pinding ‘0 a T cel receptor {TCR: semplex or a cemponent thereof. In scme
embodiments, the aniigen bindirg domain may be capabdle of binding to CNS or a CH3
poiypepstide. 1 scme embodiments. the antigen pinding domain may e capable of
hindirg to cne ¢r more of the CO3 polypeptides CO2y. CD30, UD3Z. or CD2:. i senve
embodinens tre bispecific antivody is a dispecific T-cai! exgager antibedy. In some
embodinents the target proteir may be a menmher of the CD28 famlly. in some
embodiments. the member of the CC28 famiLy :s selected fom PD-1. LAGS. ICTS,
CTLA4. BT or CD28.

In anather aspect of the orasert inverticn, a comnssiton, € g. a pharmaceutical
corposit:on of medicament. (s provided. | he compos:tcn may scmprise an artipody.
antigen hind'ng ragment. or polypestide as described herein and at least ona

pharmaceuticaily-accentanie carrier. excigient. ad.uvant or diluert

in another aspect of the present nvention an isciated nuc.gic ac.¢ ercoding an antheay.

antiger tincing fragrert cr polypeptide as describea hereinis provided. The nucleic
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acic may have a sequerce of one ¢f SEG D NOs 38, 38 37, 38, 39. 40, 4. 47 4344,

85, 56 ¢r 57 (Figuire 4; 0r a cedirg sequience which is degenerate as a result of e

genetc cede, or nnay have a nucectide sequence having at least 767
B 87w 88YS, 9%, SC%. G1%. G27 O3%. 94%

identity theretc

aptisnaly oreof 7

-~

98 S8t or TOG %

in one aspect of the prasenrt inventicn there 's provided a vacter cempnsi~g a nucleic acd
descrbed herein, |0 anctber asvect &f the present invention. here is orovided a host cel
cemprsing the vector. For exarple. the bost cgll may be eukaryctic. or mammaiian. ¢.g
Crmese Hamster Ovary iCHOL. ¢r human or may be & proxaryctic cell. .9, £ cof

in ore aspect of the nresent invention a maethod for maxing ar antizody. or antigan
bindirg fragmernrt ¢r poiynentide as described herain is prov.ded tha methada cemprising
cuturirg a host el as dascribed reren under condlicns suatable for the exnression of a
vector enceding the antibody, or ant'ger kirding fragnment or poiypeptide. ard recovering

the antibeay. or ariigen binding fragment or polycentide

in another aspect of the presert nverticr an antbady. artigen bindirg Gagment or
polypentde ‘s provided Tor use 1 therapy, of n a method of medica: treatment. n
another aspect of the nresert invartion an artkody. antiger hinding ‘ragrent o-
poypeptide as described hereln is provided for use in the treamert of cancear or a T-cell
dysfunctizral disorder. \n another aspect of the present invertion. the use of ar arthody.
artgan pnding fragrent er polyneptde as deszriped herein in the manufacture of a
medicament or pharmacaut.ca cempositeon for use n the treatrment of cancer or a T-cal

dysfunclicnal discrdoer is provicded.

inarother aspect & ethod, i vitro or i vivo. of Riling a cel that expresses T1M-3 s
proviced, the method comprisivg adivinisierng & antbody. antigen bindirg fragment or
neiypertide as described Rarein o a cal that expresses ior overexpresses: T:M-2. Tho
col may 2o a carcer ool e.g icuxemia o acuia ryeloid eukemia cel . white blocd cell or
T-cel. In some amaodimenrts, the acute myaleid icuke™'a ce. may be a stem cel ‘or

exarpie. i some embodiments e acute wyeicid .eikemia call may ke T34+,

1 anothar aspect of the prasent invent.en a methed of entancing T-cel function
comprisng administering an aniibody. antigen birding frageni or po.ysentide as
deszribed herein o a dysfuncticnal T-cel. is providec. “he methed may be performed i

vilrs or i vivo,
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in another asgect of the present bwention a metned of reating cancer ora 7T-cel.
dysfurctional disorder or an i~fsctous disease s provided. the methed comorising
admiristering an antibody. antigen binding fragment ¢r poiypentide as describad herein to

a patiert suffering from cancer or a T-cell dysfunctioral disorder.

In another aspect of the presert inveniicn a metrod of reating an nfectious dissase s
provided the imethod comprising administering a» antbody. antigen binding fragment of

pelypertide as described herein to @ patient suffering frem an rfectious disease,

In another asgect of the present inventicn a met~od of modulating an 1rmune response
in a sukject is provided. the method comprising adm'nistering ‘o the subject an antbody
antigenr binding ‘fragnent or poiypeptice as desarbed herein suek that the immune

response i the subject is medulated.

.n anofher aseect of the present invendicn a meired of inhibitirg growth cf tumor cellsin a
suo'ectis provided the methed comernising administering to the subject a theraneuticaily
effective amount of ar aniibody. artigen binding fragment or poivpeptide as cescribed

herein.

in another asnect of ine present inventior a methed is provided the methed comprising
contacting a sample coniaining. or suspecied to ccrtain, TIM-3 wit an artbedy cr
ant:gaen binding fragment as descrbed hereir and dalecting the formation of a corinlex

of antibody. or antigen hindirg fragirment. ard 7.M-Z.

N another aspect of the present inventor: a methed of dagnosing a disease or cendition
in a subject s previded. the methed comorsing centacting. in vitre, a samrple from the
sunject wih an ant'body. or antigen birding fragmant. | as descrbed herein, and
detestng the formation of a corpiex of antinody. or artigen bincing fragment. and TIM-3.
An aspect of ihe present irventcn (s a methoa of selecting a paient for freaiment with a
modiilater of TME signailing, s.ch as an ant-"1V3 antibody or ai-TIMS agent. the
method comprisi~g contacting in viiro a sampie “rom the subject with an antibody or
antigen kirding fragment as descriced herein, and detecting the formaticn of a complex

of the ant'teay, or antiger kirding fagment, and 7TIM-2.
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In a further aspect of the vresert ‘nvention a nethed of selecting o stratifving a subiect
for treatment with a moduiator ¢f TiM-2 signakirg is provided. the methed compiising
centactng, n vitra, @ sampie from the supject wih an antiboay. or ant.gen birding
fragment accarding 1o the present ‘rventicr and detecting the formation of a complex cf

anfibody, or antigen hinding fragment. ard TIV-3.

n a fuirer aspect of the presant iwvenrton the use of an anthedy. or antigen birding

fragmrenrt. as described berein for the detection of Tih-3 jn witrois provided. in ancther
aspect Of the present nvention the use of an antibody. or antiger binding ‘ragment, as

descrbed nerenr. as an i vitro diagrosiic agent is provided.

Ir a futther aspect of the presant invention & method for exnandirg a popu.ation of T colls
is provided. wherar 7 ceils are cortasted in virs or ox vivowith an artibedy. antigen
bindirg fragmert or no.ypentide accerding to the present inventon,

n a further aspect of the nresent nventior a methed of treatment of a subject having a 7-
cell dysfunctonal disorder 's providad. the method conprising cuituring T cels chtaired
from a bloce sampele om g subkiect M the nresence of an antibody. antigen binang
fragmert or poiypeptide according to the present mvention so as ‘¢ expard tha T ol
copulation, co.acting axpanded T cal's, and administering the expanded T cais o 2

subject in need of treatment.

Iy metnods of the present nveniion the antibody. antigen binding fragment or poiynentide

may ¢ previded as a corposton as dascribed hersin.
J

0 seme eriedinrents the antbody may be org of cores A3, B10. G5, &7, (59, A1 ¢
Att_gl

Description

Artbodies
Antbodies azcording te the present inventan preferanky bird to TIV-3 {the antiger:,

preferab’y human cr rhesus TIM-3, oplicraily with a K in the range C.1 to 20V,

N ary aspect of the prasent invartion the aniinedy preferably specifically hinds 7 4-2

{e.q. hman or rhesus’.
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Artibodigs according te the present invention rray be provided in isolated form.

Ertibodiss accordng o the present invention may exhioit least cne of ‘re fcliowing
properties.

a: binds to hurnan

1008, <100 =1n\ or =100pV

IV-3 with & Kz of 1M o less. preferaply oie of = 1pM. <

ki is cytotoxic against —.NM-3 express g ce's iarticody deperdent cell-nmediated
cyiotoxicity, ADCC), e.g. 7 M-3 exoressing acute myelcic ieukem:a cells

! increases ¢ -cell profiferation in @ Mixed Lymphceyie Reactior IMLR) assay

¢.9. see Brome:ow ¢t al Jimmuna! Metheds, 2801 Jan *;247{1-.21:1-8):.

d: ‘rereases interferon-ganima proddcior in an M_R assay. cr

e) roreases interleukin-2 (i.-21 secretion in a~ MLR assay.

By "antbody we include a fragmet or dervative thereo’ ¢r a synthetic antibody cr

syrthetic antibedy fragment.

in view of tocday's technigues in relation to monociona: artbody techneiogy. artbodies
can be preparad to most andigers. The antiger-binding nartion may be a part of an
antinady ifor exampia a Fab fragmeant: or & synthatic antbody fragment ifor exampic a
single chain ©v fragment [ScFv]:. Stuitape morocicral artibedies o selected antigens
may be prepared by known echniaues, for example tese disclosea in "onocicnal
Antbodies: A manuai of techriques . H Zola {CRC “ress. 1988; and ir "Monocional
Hybridoma Antibedies: Technigues and Apblications *. J 8 R Hurre )l i{CRT Press. “86Z).
Chimaeric antibodies are discussed by Neuberger et al {1888, 3th internaticnal

EBiotechnoicgy Symposium Part 2. 742-7¢61.

Mongccaicnal anttodies imAbst are usefu. in the methecs of the invertion and are a
Fomoageanous ponuiaticn of antibodies specificaly targeting a single epitope cn an

antigen.
rolyc.oral antibedies are usefil in the metheds of the invention. Mongcspecf c polycional
artibodies are preferred. Sutahle noyconal antibocies can ne nreparad using methods

weil knoven in the art.

Antigen »Hincing fragments of artibedies. such as Fab and Fab; fragiments may aiso be
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usedizrovided as can geneteally engreerec antivod.es and antboedy fragments. The
variab e heavy (Vi and vaniadle ight iV} demains of the antibecy are inveived 'n andigen
ecognition. a fact first recognised by sary protease dgesion expermenrts. Furtrer
confirmation was ‘cund by "humanisation” of rodent anticodies. Variad'c domairs of
rcdent erigin may be fused ta constar: domans of ~uman origin sush that the resultant
antivody retains the antigenic seaiicily of the rodent parented antipedy Marriscn et al

{19843 Froc. Nall. Acad Sd. USA §7. gghm-sait)y

That antigeric speciicity is conferred by vargbie domaing and is indeperdent of the
corstant domains is xeown fom axverivents invoyvng the bacteral expression of
artbody fragmenrts. al contaning one ¢r mores varakie domains. These meiecu es
nclude ~ab-lke mclecu.as iBattar ot al {16881 Saience 2440, 1847 Fy melect es iSkerra

“ne

85: Science 240, 133480 single-chai By (Sakvi meiecules where the Vieand -

etal;i”
pariner domains are linkee via a ‘.ax.ble chgopeniice iBird et al [1$88; Science 242, 423;
Hlusten et al 119837 Proc. Nati. Acad. Sd. USA 22 8874 ard single comarn arthed'es

“

{dabs) comprising isolated VW doemanns (Ward et 2. (9833 Nature 341. 5443 A general

Tevigw

& zchrigues rvoived in the syrthesis of antibody agments which retain ther

specific Binding stes is ke found in Winter & Mislein {1897 Nature 346, 793 28

By "ScFy melesuios” wa maan nolacues wherain the Vi and V. pariner comairs ars

covalertly Inked, £.a. by a fiex'ble oigepentce

fab, *'v Sckv ard diab aniibedy fragments can al e expressed in ard saoreted from k.

. ‘thus alowing the facle preduction ¢ large arounts of the sa'd ‘ragments.

Whole antvodies. and Fiap, fragmenis are "bivalent”. By "‘bvaiert we mean that the
sa}d antbodies and Fial:™; fragmerts have wo antigen comiining sites. Incontrast. Fab.
=v. ScFy and aan fragmenis are mencvaiert, having ony ore artgen combining s.:¢.
Synthetic antibodias which ond 1o TIV-3 may alss ba made using prege dishay

technology as is wa | xnown n the art

Aspenis of e present invertian irciude bi-anecific artbodies, e.q. comnesed of twe
differsnt fragmierts of two different antibodies. suzh that the ki-specific antbhedy Hinds twe
ypas of artgen. Sre of the antigens is TIV-3. the bi-specific ant’body comprising A
‘ragment as descriced rersn thal binds to T .M-3. The anthody may convtain a cifferent

‘ragmert haying affnity for a secord antigen. 'which may be any aasred artiger. for
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example CO2 wnich has beer used In carcer immunotheracy to bird to cytotox'c ceils.
recrdit and target therm to the sie of a tumer. Technigues for the preparaiion cf bi-
soacific ariicodies are well known i the art. e.g. see Mueler. ¢t al., {2010 Bicdrugs 24
2y 85-08), Wezniak-Knopp G ot al | {2010 Protein Eng Doz 23 i4): 288-267 . Baeuerle,

PA et al, (2009 Cananer Aes 69 (12 49414644,

Accordingly, the present invenrton prevides an antibeay or anigern binding fragmert
which s capable of binaing io T.NM-3. and whicr is a bispecific antibody cr a kispecific
antigen binding fragiment. 1 scme embodiments, the tispecific antibocy or bispecific

antigen kinding fragment nnay ke isolated.

in some emeodiments. the hispecific antibcdies and bispecific antigen binding fragments
comprse an antiger binding fragmeri or a paiypentice according ¢ tre present invention
n sore embodimeanis. the bispecific artibudies and kispecific antigen binding fragments
cormprise an aniiger binding domain capab e ¢f binding i¢ TINM-3. wheren the antigen
binding domainr which is capan:iz ¢f pinding ¢ TiM-3 comprises or consisis of an antigen

bind'ng fragment or a polypeptide accering to the presert invention.

In sorie embodirents the bispecific artibedies and hispecific antigen binding fragments
comprise an artigen kinding demain capable cf binding o T M-3. and an ant.ger kinding

doma’r capabie of 2:nding (o ancther target nrotein.

The antiger binding demain capabie of binding ‘¢ another target protein may ke capab.e
of bincing to anatner proteir cther than TIN-2. I some ebediments. the target protein
is a celi surface recepior. In some embodimer:ts, the target pretein 's a cel surface
receptor expressed ¢n the ceall sarface of immune cells. in some emnmbodiments. the target

protein is a ce!l surface recepior expressed on the cel surface of 7 ceils,

in some embhod'mants. the antigen binding aoma’n capable of binding ¢ ancther target
prctein may be capab'e of bindrg to a T cel: recepter iTCRI complex or a corpenent
thereof, In scme embodiments, the antiger binding dorain may b& capable of binding to
CD3 or a CO3 palypentide. 11 3ome embodiments. the antiger hinding demain may be
capable of bind'ng tc ¢ne or maore of the CD2 polypeptdes CO3Av. CDI30. CD3T. ¢r
CD2e.'n some embcd ments the bspecific antibedy is a dispacfic T-cell ergager
antbody.
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In some embodiments the hispecific artbody or fragment is capahle of directing T cel
activity ie.g. eytcioxic activity against a TIVM-2 expressing cail. That 's. n some
emzediments. 7 cel activity {e.9. cylotexic actvily: againsta T M-3 cxpressing cel s

incroased in the nresence of the hispecific antbody or ragment ie.g. reiat've to act

against a T #-3 expressing cel in the ansence of tre hispecific antbady or fragment:.
sl aclivity against a T M- exgressing cel can b deternnined i vitro By methods well
ko te the skilied person, for examn.e by nsubatng 7 cel's with TIM-3 expressirg cels

and measwing cel ysis as descrbed bereir,

In sore embodimenis. tre bspectic antibody 's provided as a fusicn prote’n 0f twe
single-chain variac e fragments ischV: format comorsirg a Vaand V. of a TIM 3 binding
artbocy or artibedy fragment acecrding to the presart inventon, and a Vi and V., of an
artbocy or anticady ragntert capanle of hinding to CLE or 2 CO2 pelypentice.

ey

n serme embediments. the antigen binding domair for Cii3 or @ Cl33 polynpentide may
(v .

cormzrize the CORs. Iignt and hcavy chain varab:e donains or cther CO3- or £03

pelypepide- binding fragment cf £.g. art-CC3 antihody c.ore OX73 feBicsciencel. ciorg

CO3-12 iAbD Serotec:. cong UCHTT (Southern Bictechi clong 8P7T {Therme Scientic

Fierce Antibodiesy. clona SPV-T3h iThermo =isher Scentéic. cene 84.1 {7081 {Thermo

Flsnasr Scientifics. clene MEM-57 (ApD Se—re':c,-cj; c.one 37865 iMiltery Eiiote::’;:. clone CA-
3iAkcam: clone 401048 (Abb ctec!, cione HIT3a tAbkioiscl. slore .73 (Sourse
E.oScience). clone B-317 (VyRcSourcs.comi, cone 17A2 iNovus Biclogicals:. slone
BC3 HicLegends, clone HAMZE-1302{MBL. nternationali, core TA-3 {Bosterbior clone
RET-C33 iLifespan BloScences;. Fam25-1157 Mercx Milinore:. cere CRIG-7
Peninsua _abcraiories Internaticrai;, cione SB2. clore 2801786 iSanta Cruz
Botechnelogys, cione MG cone B1.1 abrova Sorporat.eni. cong E24495 (BicGenrex:,
clornc EBEDGH. clore SR1C2FE (3ino Biologicali, cone C_1287 iAtas Anthowes:,
clera CTZ22 (Creative Jagnostics®. nlone TREES (Enzo Life Scierces:. clene MEM-G2

iCogardanc). cong FPR4ASE :j_'C:-rigene Tachnoogies:. clone 3412452 :fF"roteﬁr‘.' 267 SIrouUni,

clone 23-245 1AL FCON cone 5272 (Biccare Meacai; g SP clone NRO-33
iSigra Aldrich:. orcione =7.2.28 {Dake).

1 seme embedimsnts. the targal prote’s may be a member of the S22 “antily. r seme
empadiments, tha target prota’n may be a ~ember of the CD2E& famlly sucnh as ~0--
(CO2701 LAG3 (G223, GOS8 (CL278: CTI A4 0162 Bit A 1CD272 or D28,
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In some pariicuiar embodiments. the bispecific antibody or bispecific antigen binding
fragment comprises an artigen binding domain capatie of birding o CD3 ora CD3
polypeptide. and an antigen binging domair capab:e of binding o TIM-3 cerprising at the
CORs. light and heavy chain varianie demains or cther 7.V-3 hirding fragmeant of clone

A11 or c'one 370 described herein.

In some emkodiments, the bispecific antibody of the present inventicn may exhibit at
least one ¢f the following properties’
aiincreases or entarces cell kiling fe.g. T cel mediated cel Kiings of T'M-2
expressirg ceils (antibody deperdent cell-mediated cytctoxicitly. ADCCI. e.g. TIM-
2 expressing acute myeloid icukemia cells:
bt increasas or antances cedl Klling {o.g. T cel. madiatec cel. ki:ingy of TIM-2
express:ng stem neils iantbody dependent sel-med:atec cytotoxicity. ADCT). e.9.

T NM-3 expressirg. CC24+ acute myelcid leckerria ceils:

In sore embodiments. the antigen binding domair for PD-1 may corprise t~e CDRs.
licht ard heavy chan variab.e comairs or cther PO-1 bindng fragment cf e.g anii-PC-
antinody c:one J118 clone MIH4 {eBiosciencei, clene 741181 {Rocklard
Immunockemicals Inc.k, clone 192106 (R&L Systems!. clene J173. clone J105 (VBL

o~ -
5]

International:, cone 12A7057, clon2 7A7 187 (Abbiotec:. cicne #5X2'1
iMyBioSource.com:. clone 454D (Froteintech Group). cicne DAW4AU clene D324S
{Cel Signaling Technoiogyi, c.ocne RVP1-30, clone RV P1-14 {Merck Mill' pore). c'one
EH12.2H7 iBioLegendi. c:ione 10B1227 {Jnited States B.o'cqicaii cone UMAR198. or
clorne LMAR197Y (Origene Technologies: 1 some embaodiments, the ant'gen tinding
domar for LAG2 may cemorise the CDORs. light and heavy chain variable domains ¢r
clher LAG3 bincing fragment of £.9. art- LAGS antibody cicne 1784 {Enzo Lfe
Scigncesi. cione 333210 (R&D Systemrsi. or clone 14LE72 iUnited States B:.ological:
some embediments, the antigen binding domain for iCOS may camprise tne CORs . light
and heavy chain variable dorains o7 othor i:COS kinding fragment cf e.g. anti-ICOS
antibody clone ISA-3 (eBioscience). clone SPS8 {Novus Bic.ogicaisi, clore 151, clone
Diagnostics}. or clone C3%8.44 {Bicl.egend; in some erbediments. the antigen birding
domain for CT1 44 may comprise tne CDRs. light and heavy chain variasie domans or
other CTLA4 binding fragment o &.g. anti-CTLA4 antibody cione 2F 1. clone 1F4 iAkriova
Ccoroorater:. clone $H10 (EMD Mifiipoe;. cione BNUS iGereiexi clore 122, clone

AS32 (lifeSpar B.oScierces: clone A3 4H2 H12 iAcris Artibodies; clons 030 {Sino
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Eciogica::. clone BJSGE3 iCreative Diagnosics), clone MIHS (¥ BL Interration
A2.881C.31. or clone L23°C {BioLegendi. .1 seme emboedimerts the antigen pinging
deman for BTLA may comprise the CCRs. I'ght ard Feavy chein varakie demains or
other BTLA binding fragment of 6.¢. anti-BTLA antbocy ¢'ere 1B7. clore 2338, c.one 4058
iAbrova Corperaticn:, c:one 468 iantincdies-onlire:. c'one MHZE {Thermo Sciertfic
Perce Artibodies:. clone JMATR T (OnGere Technslogies: clore B0G104 (R&D
Systems;. clere B4 {_feSpanr BioSciences), c.ome 445200 coneg bz (Creative
Cragrostesi. .nseme enbedinents. the antigen binding demair for CL28 imay coryrise
the CDRs. light ard heavy chan variabie domairs or ¢ther CCZ8 binding fracment of e.g.
ant-C28 antfbod\; cene C328 8 {eBicscience;. clone COZE.Z. clene JJ318 iNovus
Eciogicaisi. cicre 204.12. clena B-23. cione 13=38 {Thermo Scientific Pierce Anthodies:
cione 37407 R & Sysiems:. cocne 204-72 {Abnova Corparation:, core 1hF8 (EVD
A}

Millpere:. clore zC4-12. clona Y HE13 .12 (AR Serotech, c'one 278 (Azrs Artibodies!,
c.cne 9H8EZ {Sinc Siologizal:, clone C2%7F7 (MyRisSourcs com) clona KGLT-2
(ALPCO: cone 182-ZE10 (Santa (ruz Gictechnoicgy!, or c.ona AFH-E45 {Craative

Zjagrostics:.

An artigen ninging doman ¢f a bispecfic avtivody or Bispecfe antigen vnding fragmant
accerding o the present irventior may be any doemain of a polypeptide which s capanle
cf Binding te an antigen. n soms ambeciments. an antigen b.rding denmain somprises at
east the three ight shain CORs (e, LC-CORY. LG-00R2 and LO-CIXRS: and three
Aeavy chait CORs {ie BC-CLORY, HC-COR2 and HO-CIRS; which togetrer cefine tha
artiger binding regicr ¢f an aniinody or artgen binding fragment. b seme emiodinments,

rantigen Binding demain may comerisa th¢ ight chain varialye comair and neavy chaln

variabie domain of an antibody or antigen binding fragment In scme embodirents. an
artger tirding gomain may comprise the Light chait polypaent'de ard heavy chain

noypeptide of an anlibody or antigen binding fragmenrt.

Bispecific anticodias anc kispasific artigon b.raing fragments acearding to the invention
may be provided in ary suiase format, sush as thosa formats aescribed in Kentermann
VADS 201z 402y 132187 which s herepy incerporated py referance inits ertiraty. For
examrple. a nispecis arthody ¢r bispecific antigen Linding fragment may be a bispecific
articoay conugaie ie.g. anigh2. ~iab't; ¢~ CovX-Body:. a nispecific .gG or 1gG-ke

moiscie s;e.g. an gl schvag. igh-sorFy so™v-.g0G. DVD-Ig. i -.3 sVD, sVI-33. 2 'n 1+

R

(3. MmADS or Tandemabh comron LG an asymmet-ic hspecdific ¢G or 1g3-like maiecule

{e.g akh g3 xih 'gG commor _C. CrossMab. kit IgG-sclfak, mAp-Tv. charge pair o7
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SEED-body), a small bispecific antibody molecule (e.g. a Diabody (Db), dsDb, DART,
scDb, tandAbs, tandem scFyv (taFv), tandem dAb/VHH, triple body, triple head, Fab-scFv,
or F(ab")z2-scFva), a bispecific Fc and Cx3 fusion protein (e.g. a taFv-F¢, Di-diabody, scDb-
Cx3, scFv-Fe-scFv, HCAb-VHH, scFy-kih-Fc, or scFv-kih-Cy3), or a bispecific fusion
protein (e.g. a scFvz-albumin, scDb-albumin, taFv-toxin, DNL-Fabs, DNL-Fabs-IgG, DNL-
Fabs-1gG-cytokine;). See in particular Figure 2 of Kontermann MAbs 2012, 4(2). 182-19.

The skilled person is able to design and prepare bispecific antibodies and bispecific
antigen binding fragments according to the present invention.

Methods for producing bispecific antibodies include chemically crosslinking of antibodies
or antibody fragments, e.g. with reducible disulphide or non-reducible thioether bonds, for
example as described in Segal and Bast, 2001. Production of Bispecific Antibodies.
Current Protocols in Immunology. 14:1V:2.13:2.13.1-2.13.16, which is hereby
incorporated by reference in its entirety. For example, N-succinimidyl-3-(-2-pyridyldithio)-
propionate (SPDP) can be used to chemically crosslink e.g. Fab fragments via hinge
region SH- groups, to create disulfide-linked bispecific F(ab); heterodimers.

Other methods for producing bispecific antibodies include fusing antibody-producing
hybridomas e.g. with polyethylene glycol, to produce a quadroma cell capable of
secreting bispecific antibody, for example as described in D. M. and Bast, B. J. 2001.
Preduction of Bispecific Antibodies. Current Protocols in Immunology. 14:1V:2.13:2.13.1-
2.13.16.

Bispecific antibodies and bispecific antigen binding fragments according to the present
invention can also be produced recombinantly, by expression from e.g. a nucleic acid
construct encoding polypeptides for the antigen binding molecules, for example as
described in Antibody Engineering: Methods and Protocols, Second Edition (Humana
Press, 2012), at Chapter 40: Production of Bispecific Antibodies: Diabodies and Tandem
scFv (Hornig and Farber-Schwarz), or French, How to make bispecific antibodies,
Methods Mol. Med. 2000; 40:333-339, the entire contents of both of which are hereby

incorporated by reference.

For example, a DNA construct encoding the light and heavy chain variable domains for
the two antigen binding domains (i.e. the light and heavy chain variable domains for the
antigen binding domain capable of binding TIM-3, and the light and heavy chain variable
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domrains for the antgen binding deman capableg of bindina (¢ ancther {arget croteint, and
rciuding seguences encoding a suitabie Inker or dimerizaton domain betwoen the
artigen binding domains can be prepared by motecular cloring tecrniques. Recombant
bispecific antibody 2an thereafizr be nroduced by expression {e.g. #3 vilng: of the
canstruotin a suitanle host cell is.g9. & mammalian nest celly. and expressed recomzsinant

bispecific antibody can then opticraly ne purfied.

Aptbodigs. antiger fragmerts or poiyoeptides ascerding to e present nvention may
alsc be used (o construct chimeric artigern receptors {CAR; also called artificial T-ceil
receniursy in which a recestor s gngireered vy recombmant lechnigues to graft a
selected soecificity erto an imiruneg cell. =or examnls. the specificity ¢f a mencclonal
antibady may b grafiod anto a T-2qil. and the modifad T-aalls may find use in treatment
ot disease. .. carcer. Draarn of CAR i a ‘uson of an scky zomprising an andibedy.
articen fragment or peiynentide accorairg ¢ the presant nventisn i© a ransmencbrane
ard enao demain cf a suitabe roceptc-r scaffold Tecancues ‘or the generaticn, of CARs

are desarbed in Pue, M etal. 2003 Cytotherapy 5 (3 271281,

Artibodies may be produced by a procass of aff ity mataration in wnich a med:ifed
artbocy is generated hai bas an improvement it the aff nity of the antbody for antiger,

comparce o ar urmedified parart antibody Affnity-matured antibodies may be nreduced

by procedures known 1 the att 2.9, Marks of al. RiosTachnoiogy 0776785 1M692;

o

Earnas ot af. Froc Nat Acad, Soi HSA §1:380%-3373 {1984 8cn'er «f g, Geng 188147 -

TEB 908 Yelion of gl J, fnnns! (1 EE1994-52004 (1G85 Jacksen of all L fmmuns!
a

71337 510 B DBl and Haw<ing of al J Mol Biof, 22C:889-8M (10827,

Artibodiss according te the present wention preferabiy exhibt specific binding to TIM-2
& artibody thet specificaliy binds te a target e suuie preferably binds the fargot with
greater affinity. andieor with greater curaticn than it b:ngs t¢ other targets. nora
smbadiment. tre exient of brdirg of an antihedy to an urrelated target s ess thar about
0% of tha bind'ng of the artbody to ina target as measuraa. &0 by ELISA orby =
rad:oimruncassay (Rl4: Altematively the bindirg specificity may be reflesiad in tern:s
of hinding afinty whare the art-7IM-32 artinedy of the present ‘nvention b.rds to TIA-3

AMn

with @ Ko that is at leas® C.1 order of magrituds (e 5.1 x 10" wherz nis ar ‘nieger
represent’tg the order of magnitucai greater thar tne K; of the artbady fowards ancther
target moecua e.q. ancther ranber of the TIV-G family. This may cptanaly be oe of

atieastC2. 03 04 05 08.C07.88,05.10 1.5 ¢ 2C
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Antbodies accord ng te the presoert swventon praferably have a dissocigtion constant (K.
of one of = Tuhl. = “00nh, <7 CnA. = M or «1C0pM. 3ind'ng affinity of an antibody for
its target ‘s often described i termis of its cissociation censtant (Xy::. Einding airity can
be measired by metrods knowr in the arl. such as by Surface Plasnion Resonance
(SFR: cr by a radioapeled antgen ninding assay (R A performed with the Fan version
cf the antibedy and antigen mo ecule,

Antibedies according te the present i~venticn may be "artagonist” antbodies that inhibi
ci reduce a biclogizail activity of the artiger to which 1 binds. Blocing of 71M-3 ass'sis i
tre resteration cf T cell functien by inhibiling the immune-irhibitery signaliing pathway
madiated by TIM-3.

In sonte aspec:s. the antibedy 1s neng AL or a vanant 2F A3. A3 comprises the foilowing
CDR sequences:

Light chain

~C-CER". RASQD:GSVYIA S=Q 1D NGBS
-C-CDR2; AASTLGE SEQIDNOT;

-C-CERS: QQAQSYSSkPY
Feavy chain:
-C-CDR1: GYTFTSYYMH
SYYME
HC-CDRZ: IINFEGGSTSYALKFCG
HC-CDR2 SPGVWWTALFZY

CLR secuences determined by Kabat definition.

In some aspecs, he antibedy is c'ene 816, cr a varant of B10. 210 compr:ses the

follewing COR segquences:

Light chain:

LC-CCR1: RASQSVESYLA
~C-CCR2. DATNRAT
-(-COR3: QHRRT
Feavy chain:
HC-CRR1: GGSIGSSDYYWG
SSDYYWG

‘SZQ 1D NC.8;

ISEGQ ID NCi24i ¢r
ISEQ 1D NG:58:
1SEC D NC:25i
{SEQ ID NC:263

{SZG ID NG:9Y
{SEQ ID NC:103
‘SEQID NG 113

(SEQ ID NC:273, cr

‘SEG 1 NO'S9:
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HC-CDR2:
HC-CDR3:
CDR sequences determined by Kabat definition.

37

SIYYSGSTYYNPSLKS
GEHRGEFDY

(SEQ ID NO:28)
(SEQ ID NO:29)

In some aspects, the antibody is clene GB, or a variant of G6. G8 comprises the following

CDR sequences.
Light chain:

LC-CDR1:
LC-CDR2:
LC-CDR3:
Heavy chain:
HC-CDR1:

HC-CDR2:
HC-CDRS3:

CDR sequences determined by Kabat definition.

RSSQSLLHSNGYNYLD
LGSNRAS
MQGTHWPPT

GGSISSSNWWS
SSNWWS

EIYHSGSTNYNPSLKS
VVAVAGTVDY

(SEQ ID NO:12)
(SEQ ID NO:13)
(SEQ ID NO:14)

(SEQ ID NO:30), or
(SEQ ID NO:60)
(SEQ ID NO:31)
(SEQ ID NO:32)

In some aspects, the antibody is clone G7, or a variant of G7. G7 comprises the following

CDR sequences:

Light chain:
LC-CDR1:
LC-CDR2:
LC-CDR3:

Heavy chain:
HC-CDR1:

HC-CDR2:
HC-CDRS:

CDR sequences determined by Kabat definition.

RASQSVSSSYLA
GASSRAT
QQYGSSPIT

GYTFTSYYMH

SYYMH
IINPSGGSTSYAQKFQG
DQYSSGWYYYGMDV

(SEQ ID NO:15)
(SEQ ID NO:16)
(SEQ ID NO:17)

(SEQ ID NO:24), or
(SEQ ID NO:58)
(SEQ ID NO:25)
(SEQ ID NO:33)

In some aspects, the antibody is clone G9, or a variant of G9. GS comprises the following

CDR sequences:

Light chain:
LC-CDR1:
LC-CDR2:

RASQSVSSSYLA
GASSRAT

(SEQ ID NO:15)

(SEQ ID NO:16)
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-C-CORS: QAYGSSP:T {SEQ D ANC:Th

Heavy chain:

~HC-CDR1: GYTFTSYYM= {SEQ D NC:24). or
SYYMH {SZQ D NCES;

AC-CDR2: INSSGGSTSYAQKFQG {SFQ D NG25;

HC-CLRSE: L YSYSGFYYYEMDY (SEQ 1T NC34;

CDK sequerces deterivined by Kabat defirition.

n some aspects. the antbody is cene A11 erclone Al17_gl, or avariantof 211 or

A11_gl. Each of A11 ard A11_3i corprses tha ‘ol.owirg COR sequences:

Lignt ehain:

LC-CDR1: SGSSSNIGNNYYS {SEQ IC NC:47)

L. C-CDR2: GNNWRPS ISEG 1D NC:458)

L.C-CHR3: ETWISSLSAGY iSEQ I3 NO:43di

Feavy chain:

HC-CDR1: CGEE8EYYWS SEQIL NC:E2i. or
SYVWS ISEQ I NC:B1

HC-CDR2. EINEFSGESTNYNESLKS (SEQID NC:&8:

-C-COR2: CYVAGHDY (SEQ ID NG54

CCR sequences determined by Kabat definiticn.

Antibedies according ic he presant invention may compr.se tne CllRs of cne of A2 B10.
G5, G7.GY. A11 A1l glorone of SEQIDNCs 6. 7. 8 24 or 58, 25, 25573, 1C. 11, 2/
orhs 26 2 or 72 1314, 30¢r 82, 31. 32 0r "2, 18, 17, 24 or 58. 25, 35 0715 1€, 17,
24 o~ 58, 25 34, or 47, 48, 49, 82 or 87, 53, 54 respectvely. In an antibody according o
the present invention one ¢r two or three or four of the six CCR sequences may vary. &
variant imay have sre of 'wo am'rc acid sucsttutions in one or two of the six COR

sgjguences.

Amino acid sequences cf the Viuand V. chains of art-TIM-8 c.cres are shown in Figures

1 and 2. The enceding nusliaotide sequences are shown ir Figure 4.

The iight and heavy chain CDRs may also be particlarly useful ir conjunction with a
number of different framework ag.ors. Accorcingly, light and/or heavy chains naving LC-
CDOR1-3 or HC-CNR1-3 may possess an alerrative frameworx regicn. Suitable

framewcrk regions are well known in the art and are described for examp.e n M Lefranc
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& G. Lefranc :2001; "The nmanogichuin FacisBeok”. Academic Press, neorporated

keren ay reference

nthis specification. antbedies may have V. and:ecr VL crains comprising ar anno acic
sequence tat has & high percentage sequence identity to ong ¢ more of the V. andior
Vi, artng acid sequences of SR NOs 1 203, 4, 519 20,21, 22. 23, 45, 46 5C. &1

crto one or tha arine acid sscuercas showr n =igure 7 and 2.

For exampie. artbodies according to the presert inventicn ‘relude antbedies the: bind

T3 and have & Ve or Vo enhan that comprises an amire acd sequence naving at iwast

‘5%, more preferabny one of at least 78%:. 805, 85%, 88+, 874, 8 g%

Q4% 95% ¥

b2

A 2E 9:‘:

~

eran amine acid sequance of one ¢f SEND 1D NOs 1. 2. 2.4, 519,23, 27, 22, 2% 45, 45

\,

50, 81 orte ore or tbe amurs acid sequancss shewn ie Figures 1 and 2.

Arntivodias according ¢ the present vention may e detectably labeiled ¢r. at i2ast,
canazng of deteciion. For example, the antiboay hay be abelied with a 1ad'oactive atom
ora eolpuret Nteecu e o & fucrescent moleclle o a melecule which can be readily
detecied in ary oiter way Suitable detectabia nmolecuiss incude fiuorescent broteins,

aciferase. erzyime subsraics and radin'abeis. The hindng moety may be direcily

apeled with a detectaniz labei or it may be indirect'y ‘aneled. For example. the hinding
moigty may he an unabelled artbody which car ne detected py another antibedy wrich

‘s itsel? lapeled. Alsrralivery. the second antibedy may ave beund o it Bictin and

ninding of ‘abeled steptavidic to the bictn s used o increcily abel the first artbedy.

Yenods of cetection

Artibodiss. or antigen kinding fragmenis. described herein may be used ir methods that
nveive t~e ninang of ihe arthoedy o7 articen binding fragment ¢ THW-3. Such mathods
may invo.xva datactsn o the hoind comnlex of anthady. or antiger bind'rg fragmart. and
T30 As suah in one enhadiment a methad s providad, the methad comprising
cortactng a sample convamrg or suspected ts corta . | M-3with an anthady o
antiger bind'ng fragmers: as described herein and detecing the ‘ocrmation of a ¢anplex ¢f

antincqy, or artgen binding fragmeri and 7.M-3,

Sutable methed formats are well krown nire art incluging immunnassays such as

sandwich assays. e.g. CULISA  The msthad may rvave abe.ing the antbedy. or antgen
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ninding fragmert. or TIY-3. or both. with a detectavie labe!. e.¢. fluorescert. iumingscent
p- ] =

or radio- labg.

Vet-ods of this kind may provide the basis of a method of ciagnos:s of a disease or
condition requiring cetectan and or quarttation of 7.M-3. Such metheds may be
nerformed i vitrs on @ patiert sampie, o followng processing of a patignt sarmple. Onoe
tre sample is coleciec, the patent 's not required ‘o be present for the /in vitre method of
diagnosis to be perferimed and therefore the method may be ore which 's not practised
on the “uman ¢r arimal DoGy.

Such methods may involve determining the amount of TIV-Z present 'n a natient sample.
The methed may further compr se comparing the determined amo.int against a standard
cr reference value as part of the process of reaching a diagnesis. Cther diagnostic tests
may be used in conurcten with these described here to errance the accuracy of the

diagnosis 07 prognsss or to ccafirr: a result onta‘ned by using the tests described here

The level of TIM-2 oresenrt in a patient sample may oe indicat've that a patart may
respond to treaiment with ar anti- 7 -3 antidedy. The presence oF a high level of TIM-3
in asamp.e may hé used to select a patient for treatment with an arti- TIM-3 ant’body.
The antibocies ¢f the nprasent invention may therefore be used to seiect a patiant for
treaiment with ant'-T.M-3 therady.

Lelecticn in 2 sampie of TIN-3 may be used for the purpose of diagnosis of a T-cell
dysfunctional disorder or a cancerous condition in ine patient. diagncsis of a
predispesition te a cancerous conditicn or for providing a progrosis [pregnossicating: of a
carcerous condlion. ~he diagrosis or orognosis may reiate to an existing (previcusly
diagnosed) cancerous corditior. which may be benign or malignanit. may retaie 0 a
suspected carcercus conditicn or may reiate tc the screering for cancerous cordifons in

the patient iwhicr may be previously undiagnosecs,

in one empcdiment the level of 11M-3 exoression gn CLIS+ 7 cells may be detectad in
order to indicate the degree of T-zel' exhaustion ana severity of the disease state. In
soIve cases the level of TIM-2 express:on ¢ T celis cr iumor celis may be Lised to select
a patie~t for treaiment with a moduator of TIM3 signalling, such as ar anti-T:¥.3 anibody

or anti-7IM3 agent.
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A sample may ke takenr fror any lssue o bodiy fiuid, The sampie may comprss or may
be derived from: a quanriity of hiced. a quanrtty of serum derived from the ‘rdividaal's
blozd which may comprise the fu'd portior of the blocd chtained a“er reneva: of tha

finnin clot and blocd cel's: a tissue sample or diopsy: ¢r cel's isclatad ‘rom said individua:.

Methods aceording 1¢ the present invention are nreferanly performed i vitrs The lerm
vitroT1s ntended ‘o encempass experiments wits cels i cliture whereas the term: “in

is ntended to encorvpass exnerments with intasi mut-cziliddar orgarisirs.

Therapeut'c aezicaticns

Lethodize. antigen binding fragments ad pelypeptides accord ng o the nresery
imverten and cempesitions comprising such agents may e provided for Luse r methods
of medica! reatment. Treatment may be previded to subjects baving a dissase or
sondition i naed of reatrent The disease or cordilion may ke creof a T-cel
dysfunctona: dgisorder ncuding a I-csll dysfuncticnal disorder associated w'th a cancer

a cancer. ¢r an nfectous disease

A T-cel dysfunctiona. dissrder may be a disease or cendition inwhich norma: T-cel

funcien is impaired causing downraguiatior of the sub’sst s ‘imrure respense to

pathogenc antigens. e.9. generated by nfection by excgencus agaoris such as
1oroosganisms dactena and viruses, 27 gengrated by ihe host in somre disease siates

such as in some forms of canser ie.g. ir the orer of timer associated antigens:

“he T-cel dysfunctiorar ciserder ray comprise T-cel exhaustiaon o7 1-cell anergy. 7 -cel]

exhaustion sontprises a state i which CD8° T-cells faii ic prolferate or exert ~-call
effecior furctions such as cytotex:city ard cytok'ne ig.q. FiNy} secreticn in resporsa to

anfiger stimulgtion. Exbausiea T-cels may also be characterised hy sustained
upreguiaticn ¢f T.M-3 whare bisckada of T M-Ggaloetn 8 irteractiors nay reverse the -

o

cell extausticn and restore antigen-soecific T cell rasporsas

The T-cal aysfinsticnal discrcer may be marifest as an 'rfecticn. or inat Ity *¢ moun: a»
effective immure rasponss against an irfectior. The infection may be chronic. porsisiant
latent cr sicw, and may ba tha rasult of nacterial. viral furgal or parasiic infection. As
such treatmentmay be provided (o patients having a bactena viral or funga. infecicn.
Examplas of bacteral Infectiors include infection withh Helicchactor pyior. Fxamplas ¢f

vira: infecticns insliide infecton with HiV, hepatiiis B or hepatitis C.
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The T-cel dysfuncticnal disorcer ieay be asscciaied with a carcer. such as tumor
mune escane. Vany human tumors express turor asscciated antigens recogniscd by
T cel's and canable of nducing an immune response. However. immune ovasion s
omron and is believad to ke mediated by & number of selubie factors. including galectin
9. As such. blocking the interastion of 7Ik-3 and ga ectin & may inhibit this egative

pnmiinoregulaiory signai to tumo- cels and enhance tumor-specific COL* T-cel: immunity

Cancers may also be freated where there ;s ro indicaticn of a T-cel. dysfunchional
discreier such as T-cefl exhaustion. antizedies according o the nresent ‘rvention imay ke
cytcioxic against TIN -3 expressing celis, such as 7-ceils, &.9. exhausted 7-cels or cance”
cals such as acuie myeloid leukemia ceils. /48 such. the antibedy antiger Eincirg
fragment or po ypestiaes cescribed hergin may be useful .n rethads inveolving antkody
dependear? cell-mediated cytotoxicity (ADCT! cr complement dependent cytotoxicity
(CODCs, orin any method that recruts immune effector funciions o kil the target cells.

s.ch as CAR cells, cr bispecific antibedies targetng CE3.

The use of an antibody. antigen binding fraginent or polypeptiide accerding t¢ the present
inverton alcws or may also allow the subent t¢ suppress TIV -3 signalling and mount an
effective immune response witn fimited imoairmernt. evasion or induciicn of kimer immune
escape. In such treatments, the arthedy, anuger bnaing fragment or pelypantde may
provicie a treatmert for cancer 1hat invoives preventicn cf the development of tlimor

mmuse escape.

The treatiment may be aimed at prevenion of ine T-cel! dysfunctiona: cisorder. &.9.
preventicn cf infection or 0f the deveicpment or progressicn of a cancer. As such, the
antivodies. antigen birding fragrents and poypentidas may ne used to formulate
pharmacetical cemeositiens or medicaments and sub;ects may ke propny'actizally
treatec agarst deveopment of a disease state This may ake p.ace befere the onset of
symptoms of the disease state, and/or may ne given to subjects considerad o be at

greater risx of Infecticn or developrenrt of cancer.

Treatment may comprise co-*herapy with a vacaine. e.9. T-cel vaczine, which may
involve s'muitaneous, separate or sequerta. tiherapy. cr cembined adninistration of
vazeine and artihody. antger hinding fragmert or peynepide i a single cemoosition. In

th:s context. the antibody, antigen hind:ng fragment or poiypeptice may he grovided as ar
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adjuvant to the vaccne., _'mited proliferative patentia of exnausted T cells has heen

adributed as a main reasen for failwe of T-cell immunciterapy and combnation an ager:

capable of biocking orreversing T ¢el exhauston is a potential strategy for impreving ine
officacy 6F T-cal immunotherapy (Bamhar ot al - Natre Vol 435, No. 9 0852 887 Fe

P
PSS T

Administration of ar anibody. antigen binding fragmen:t or pelypeptce is preferakiy in a
“therapeutica .y effeciive amount”. this beirg suficient o show penefit to the individua..
“he aciual amourt admenistered. and -ate a0 time-course of administration, wil depend
on the nature anc severty of the disgase be g treaied. Prescripticn of reafment. e.g.
decisions or dosage 2ic.. s withn te respensidilty of gencra. practitione’s and cther
medicai docters. and typiceily takes acceunt of the discrdear to e treatad. the condition of
the indviaua patent the site ¢ deivery. the mataed of adminstration and othar factors
krown to cractiiioners. Examzles of the ifecnriques ard proteceis menzoned above can
se found ‘n Remingion s Frarmracedtical Sciences, Z0th Cditicr, 2000, pun. Lppincott,

Wiliams & Wikins.

Formuatrg pharmaceutically useful compoesitions and rmedizaments

Antibodies, antigen kincing fragments ard pelypaptides ancording to the present
rventicn may be foerniulated as oharmaceut'sai compasitions for alnizal usa and may

comprise a pharmacatically accentanle caier, diluent. excnienrt or adjuvan?

ir acceraance with the presenrt rvente» imetheds are aso previded for the arocuct'on of
nharmaceutical y useful compositiors, suzh methods of production may cenprise ohe or
morg steps selected from: isolating an artbeay, antige” binding fagment or polypeptide
as descrbed hersin: and:or mmixing an so.aied anthody. antigen bincing fragimert or
polynentde as described Peren with a pharmacelica ly scceptabie carrier. ad’uvant.

excipient o diiient

Ferexampe, & further aspect of tne prasent nvention relaies (¢ a methed of form ating
ar producing a medizamert or pharmaceutical comaosition for Lse in the rea'mantofa T-
cell dyshinctonal d'sorder. the mathod cemprising formialaing a pnarmaceautica
comnostion or medicamant By Tixirg 2n antinady. andiger tinding fragment or
polypentde as descr.bed herein wiir a pharmaceutically acceniable carrier, aduvant.

excipient o7 ¢l uenrt.
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Aninfecton may ke any nfecticr or infecticus disease, e.g. bascterial. viral. funga. ©
parasitic infeztion. [ some embodimants it may be pariicuiary desirable te treat
chrenicipersistent infecticns. e.g. where such \rfecticrs are associated with T cel

dysfuncton or T cell exhaustion.

it is well establisked that T ceil exhaustion is a state of T cel dysfurchon that arises
dguring rany chronic infect'ons lincluding vira.. bacterial a~¢ parasitic. as wel as i

GO

cancer (VWherry Naturo inmuriclogy Ve, 12, No 8. p482-465. Jure 281

.r

T:N:-3 exoressic:n has heen reporied ic play an important patnogenic “c'c i patients
havirg chronic infecticr ie.g. as reported by Golder-KMason .. ¢t al. J Virol
2009830183 9122-8"30;

Examples ¢f baciera. infecticns that may be treated include nfection by Bac#lus spp..
Bordeieila pet tussis, Ciostidivm spp.. Corvnebacteriin spp.. Vibrio chiverae.

Staphylococeus spp., Siroploccecus spo. Escherichia, Klebsiella. Protous. Yarsinia,

Eraina, Sakmonciia. Listoria sp. Helicobacter pylort mycobacteria fe.g. Mycuhacierivin
tuborcidosiss and Peseidomanas acruginess. For examp e, ne bacterial infection may be

sepsis or fuhercues's,

Yac et a {FD-1 on dendric cel s impedes innate immunity against bacterial infection.
Biood 113:231:5%71-£88 Jun 4 200¢; established PL-1 in the negative regulaticn of OC
furclion during innate immune resporse e infecion by Lisieria monacytogencs.
Erahmamdam et al { Jelayed agminisiraton of anti-PD-7 antbody reverses immune
dysfunction ard improves survival cunng sepsis. Jouma! of Leukocyie Biclogy ve 88,
no0.2 233-248. August 201C; repcried that anti FC-* anttody adinir:stered 24 h after
sensis prevented sepsis-induced denlesion of ympnocytes ard CCs ircrecased Bel-x..
biccxked apopiosis and improved survival. Tim:Galectn-& interactions have been
raporied ic mediate T celi axhaustion and mediate the inrate and adaptve immune
response to infection by Viycokacterium tucercules's [dayaraman &t al.. The Jourmal of

as T
iw

Immunology 2042, 188, 7C.8).

Fxamples of vira. infections that may be treated include infectior by influerza virus.

meas es virus hepattis B virus (H3Vi. hepatitis C virus (HECVi human immuncceficiency
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virus (HIV), lymphocytic choriomeningitis virus (LCMV), Herpes simplex virus and human
papilloma virus.

Chronic viral infecticns, such as those caused by HCV, HBV, and HIV commonly involve
mechanisms to evade immune clearance. Expression of PD-1 and TIM-3 have been
identified as correlating with defective T cell responses to hepatitis C virus (HCV)
(McMahan et al., The Journal of Clinical Investigation Vol. 120, No. 12 p4546-4557,
December 2010). In HCV, McMahan et al (supra) found that the level of dual TIM-3 and
PD-1 expression on HCV-specific CTLs predated the development of viral persistence,
providing prognostic information. Barber et al. (Nature Vol 439, No. 9 p682-687 Feb
2006) reported that PD-1 is upregulated during chronic viral infection. In mice infected
with LCMV they reported that biockade of the PD-1/PD-L1 inhibitory pathway had a
beneficial effect on CD8 T cells. restoring their ability to undergo proliferation, secrete
cytokines, Kill infected cells and decrease viral load. PD-1 is also upregulated in HIV
infection (Said et al., Nature Medicine Vol. 16, No.4 p452-460 April 2010). Blocking
interaction between PD-1 and PD-L1 contributed to viral clearance and improved T cell
function in animal models of chronic viral infection (Said et al., supra).

Examples of fungal infections that may be treated include infection by Alternaria sp,
Aspergillus sp, Candida sp and Hisioplasma sp. The fungal infection may be fungal
sepsis or histoplasmosis.

Chang et al (Blockade of the negative co-stimulatory molecules PD-1 and CTLA-4
improves survival in primary and secondary fungal sepsis. Critical Care 2013, 17:R85)
reported that anti-PD1 antibodies were highly effective at improving survival in primary
and secondary fungal sepsis. Lazar-Molnar et al (The PD-1/PD-L costimulatory pathway
critically affects host resistance to the pathogenic fungus Histoplasma capsulatum PNAS
vol. 105, no.7, p2658-2663, 19 Feb 2008) reported that anti-PD-1 antibody significantly
increased survival of mice infected with Histoplasma capsulatum. As such, the
importance of T cell exhaustion in mediating fungal infection is well established.
Examples of parasitic infections that may be treated include infection by Plasmodium
species (e.g. Plasmodium falciparum, Plasmodium yeceli, Plasmodium ovale, Plasmodium
vivax, or Plasmodium chabaudi chabaudi). The parasitic infection may be a disease such
as malaria, leishmaniasis and toxoplasmosis.




Infection of humans with Plas:udivn falciparam has peer shown to resuit 'n higher
axcressior: of FD-1 and T cell exhaustion rice (Buter et al.. Naivre tnnunofogy Vol 13,
Ne.1Z, & 188-195 February 23121, Blockade of FD-L1 and LAG-3 using anti-~D-L1 and
ant-. 4G-3 monozlona: artbedies in vive centributed to the resteration of CC4™ T-cell

5 functicr. amplif:ication of the number of *clicuar helper ™ cells. gerninal-center B cells
and piasmablasts, enharcad protective antibedies and rapidly ceared biccd-stage
maaria in mice. It was aiso snown to block the development of chroric infecton (Butier

et al. supras

10 Canrcer
A cancer may te any unwarted cel prciiferatior {er ary discase manifesting itself by
unwanted celi proiiferation:, neoplasm or fimor or increased risk of or predispostion to
the urwanted cal preliferatior. secplasi or fumer. The carcer may be benign o7
malignant and may be primary or secendary imetastat'c:. A necp:asm or tumor may be

14 any abncrnal grewth o proliferation of celis and may be located in any tissue. Examples
of tissues clude the adrera! gland. adrena medulla. anus. appendix, biadder, b.ooa.
bore. bore marrows brain breast. cecum. central nerveus systent (ncludirg ¢ exciuding
the brain cerebelum. cervix. coien. ducdendam. erdemetrium, epithelial cells i2.g. renal
epithelial. gailbigdder, casonhacus ghial celis. heart. ileum. jgjunum, <idney, acrmal

20 glad. ‘arynx. ver, lung lymph lymph rode. lympnebiast. maxitla mediastinum
mesantery myometrium, nascpharynx, ementumes. orai cavity, ovary, pancreas. parctid
glard. nerpheral nervous systam peritcreum pieura. prostate. salvary gland. sigmoid
co'or. skin, small intestine. soft tissues. snieen. stomach, testis. thymus. thyroid gland,

tongue. fonsil. trachea. wierus, vu va. white blood ce.ls.

Tumors {o de treated may be nervous or nor-nervous sysiem wmers. Nervous sysiem
tumors iray criginate citrer in the certral or pericheral nerveys system. e.g. glioma,
meduilichlastomra. mening'oma. neursfibroma, ependymona. Schwanroma,
neurofibrosarcoma. astrocytcma and oligodendregiioma Non-nervotis system

3G cancersiumors may criginate in any other non-nervous tissue. examples inciude
metanoma. mesotheicma lymphema, mye cma. leuxemia. hon-Hodgkin's iymphoma
IN=L3, Hodgxin's 'ymphema, chronic myeogenous .euxemia (CMi}. acute myeloid
ieuxemia (AML:. e odysplastic syrdrome (IMDS! cutanecus T-cell iynproma (CTCLY,

chron'c lymphocytic leukemia i£i 1 ; hepatoma. epidermoid carcincma, prestate

]
o0

carcincma breast carcer. lung cancer , color cancer. ovarar cancer pancreatic cancer.

thymic carcirema, NSCLC. haematologic cancer and sarcoma.
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Adepiive T cell rranstar therany

adeptive T call rransfor tharany goneraly rofers to a brecess in which white picsd ceks

are removed frorm a sukject. iynicalby by crawing a biocd samp.e from which white blood

cels are senarated, exparded » vilro or ex vive and returred sither ‘¢ the same sub:ect
e a dfeiect subject The teainest iy yseaily aimsd gl inceasing the
amo.nicencentration of an active form of the required T cel populaticn ir the subject.

Such freaiment may be benef s ai in subjecis experencing 7 cell exhaustic:.

Artbodies capable of blecxing the mechanism of T cefl exhaustion, or revassing i,

orevide a means of ennancing T cel actvity and promicting T cel exparsior.

Accordingiy, in a further aspect of tre present invenrtion a methed is provided *or
exparcng a pepulatien of T cels. witersin 1 cells are contacted i vitro or ox vive with an

antbedy antigen binding fagment or aciypeptide according

0 the presert inventicn.

Tne nettod may opticaily comprse eng or mere of the fclowing steps: taxing a »lced
sample from a subject iscating T ces from the bleed sample culturing he T cels ¢ in
vitrs o ey viva cel suitire iwhere they may be contacted with the antbody antigen
Ending fragmert or pelypept'de:, caleciing an expanded nopulation of 7 calls: mixing the

el or carnien admiristerg fhe expanced T cells o a

T ceis with an adjuvant. dius

suzject.

Accodingly. in sgme aspects of the present nverton a methcd of reatment o7 a subiest
having a T-cel dysfuncticrna disgrder is previded. e method comprising obtaiting a
picsd samgple from a subect i need of freatmer:, cutunng T celds obtaired frem the
kiced sampele in the presences of an antbady. artigen bBing g fragment or pelypentie
aczordirg to the prosant nvention so as o oxpand the T el population. caliscting
exnanded T cels, and adiministering the expanded 7 cels to a subject in naed of

freatment

Tie 7 cals may be chtaned from a supject requening treatment. ard may be iso.aded
andior purified. Trey may e 2 CL4™ and/or S0 T-cal pepuation. The T-2els way
represent a popuiation experiercing T cell exhaustion and may ontionally have

apregulated expressicn of TIM-3.
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Durirg culiure T ce.s may be contacied with the artibody. artigen binding fragment or
polypeptide Lindar corditions ard for a period of time suitable tc aliow expansioncfthe T
ceils to a desired number cf celis. After a suitakle perod of lime the T cells may be
rarvesied, optioraly concertratea. and may ke mixed with a suitable carmer. agjuvant or
ciliert and returmea o the sukect's hoay. A subject may undergo ore cr mere rounds of

Such therapy.

Mathods of T cell exparsionr arz wel: known in the art, such as these described in
Kalamasz et al., J lnxmunciher 2004 Sep-Ccet; 27:51:435-18; Mortes et al.. Ciin Exp

inunst 2005 Nov:142(25:262-202; WE and Greerburg Natine Proiocols © pe50-886

Maren 2014; Trickett anc <wan Journal of nmunicicgical Methods Vo, 275, Issues 1

2. " Apnt 2003 p25*-255: Budtler ot al PLoSONE 7i1: 12 san 2012,

Simultaneous or Seawertiai Administration

Cempositions may be adninistzred a'cne or in combiratien with other treatinents, either

simuitaneous’y or sequenialy dependent wpon tre cendition to be treated.

I~ tnis specift.cation ar artincay antiger binding fragment or polypentide of the oresent
invent'on and an anti-infective agert or chenmotherapeuiic agen: [theraneitic agent may

be admiristered simultanasusiy or seguentally

-~ some embodiments, treatment with an antibody. antigen binding fragment -

polypeptide of the oresent inveniion may he accompaned by chemotherapy.

S multancous acminisiration refers to admiristration cf the antipady. antigen bincing
‘ragment or polypepide and therapeutic agent icgether, for examp e as a prarmacedticai
cemposition centaining bett agents icoirbined preparation:. or immediately after each
cther and onticnally via the same route of administration. €.¢. to tre same arntery vein or

other plood vosse..

cequential administration refers ¢ admistration ¢! one ¢t the artbcdy. antigen birdirg
fragment or polyperntide or theranelitc agent followad after a given ime interva: by
separate adminisiratier, of the other agert. Itis not reauired that the tws agents are
admin'stered by the same rouie. altholgh this s the case in some emkiociments. Tre

tira interval may be any Ume interval
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ant-infeciive agents

I treating nfection. an antibody. antiger bird'rg fragment er polypepiide of the oresent
nvertcon may e admiristered in combinegicn with ar ant-infective agent, as described
above The ariiinfeciive agent rray ke an agert known to ~ave acion against the

MHSFOCIGanism Or viriis resnonsinia for the infecsiion.

Surable art-infecive agents nolude aniBiotics {such as pericilirs. cephalosporirs,
rifamycirs niarmycing. quinelenes, sulforarides macrolides Encosaniges
telfracycines. cyclic linepeptdes, giveyleycines. oxazoidirores, and lipiasmycins) ant-
virai ggents {such s reverse tanscriptase rhibiters. iriegrase ‘rnvbiters, franserinton
facior nricitors. arxlisense and s:RNA agents and protease irnhitors:. art- fungal agents
isuch as peyares imidiazoles irazeias thiaszsles. alyv.amnes. and echirocandng: and
art-narasiic agents {such as antrematods agenis. antizestode aganis. antremateds

agenrts. anfiameeb:c agants ans artprotezoa agents:.

Cremotherapy

Cremotnerapy refers (o treatrant of a cancer with a drug or with ionising radiation {e.g.

radictherany using Xrays or yrayst [0 preferred eribodiments charotherapy rofors 3o

ceatment with @ drig. The drug may be a chemica: ertily, e.g. smal molecile

pharmacaitea: artbictic ONA riercaialor orotein Inhinitor ie.g. k'nase inhikiorn. ¢ra
sioegical agent. e.q. ariibady, antinody fragment. nucleic acid or neptide aniamnsr,

nucecacid ie.g. ONA. RNAL peptide. pclyzeptide. crpreten  The arug may he

erma.atad @s a pharmaceatical cempositicer er medicamenrt. The ‘ermuaton may
COMDIsSe Che O 1'Sre Crugs Je.4. one ¢ more aciive agenis: iogethar with ore or more

pharmaceutcally accantab’'e diluents, exsinients or cariers

A tregtment may invelve administrat'on of more than one crug. A drug may be
administered alore orin combination with cther treatments oither simultanasusly or
sequentialiy denendert uper tha aondidion o e freated. For exanpla. the enemoetharapy
may ne a co-therapy invelving adminisration of wvo drugs, one or mere of which may be

intended 1o treat the cancer.

The cher-otherany may e administeragd oy cne or more routes of acrmnr’staten eq.

parertera.. inravencus rjectsn. ¢ra., supciianreols, intradermal or intratumoral.
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The chemotherapy may be administered according 1o & treaiment regime. 7~he treatnment
regume may be a pre-determined timetatle. plas. scheme or scheduie of chemotherapy
admin'straticn which rmay be prepared by a prysician cr medicai practiticner ang may be

tailored tc suit the patient requiring reatment.

The treaiment regime may ndicate ong 57 rmore o the type of chenctherapy teo
aamirister to the patient: the dose of e&ch drug or radiator the time irterval between
administrations: the tength of each treaiment; the nurber and nature of any Geaiment
holidays. fany etc. =ora co-therapy a sing e freatment regime may be previded which

indicates 1ow each drug is to b2 adncin'stered.

Cremctherapeutic drugs and b o cg'es may be se.ected frem:

« akylating agenis suich as cisglat'n. carboplatin. mechiorethamine
cycloprosphamide. chicrambugi. ifosfamide;

o purne cr pyrimidire ant-metaboiites such as azath’cpurine or mercaptopurine:

¢ akacias and terpenoids, such &s vinca alka oids (e g. vincristing, vinblastine
vinorelbine. vindesirej, podoshytictox'n. etoposide. teriposide. taxares such as
paciitaxei {Taxol 7. docetaxe!:

= topciscmerase innibiters such as the type | topcisemerase inkibitors
campiotrecns irinotecan and teaotacan, or the tyne ' topcisomerase inbibitors
amsacrine. etoposide. etopcside prosphate. ten noside:

« antitumor antibictics ie.g. anthracyiine antin:olics: such as dactnonycin,
dexorubicin {Adriamycin™?. epirubicin, bleomycin. raparycin;

» anlipedy based agents. such as ani-PD- 1 antibod’es. anti-FPD-L7, anti-G7LA4,
anti-LAG-3. arti 4188, anti-CITR. ant- U027, arti-BLTA, ant-0OX4C8. art-VEGF.

anti-TNFg, arti-l -2 aniiGp Ih/Al'a. anti-C-52. art-CG2C, anti-RSV. anti-

T

antipcdias cr antbody fragnerts, exarples inc.ude cstuximab pantumumab.

infliximak, kas!liximab. cevaczumap (Avasing. abcximab, daclizumab.

gemtuzumab. alemtuzuenad. <tuximab [Mabthera¥i. palivizumab. trastuzumab.

etarercept adqalimumab. nimctuzumab

o EGERInhibiters such as erlotinib cetuximab and gefitnip

¢ ant-angiogenic agents such as nevacizumab {Avasting:

« ant-cancer vaccings such as Sipuieucel-T iPreveng
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S5 one errbocinent the chemot-erapeutic agent's an art-=0-1 or an anti-FC-L1. ant-
CTLA-4, ant-LAG-3. anti-4-1BRB. act-GITR. ant-CO27, ant-BLTA. arii- OX4C, ant VEGF
anti-TNF-ot ant-1_-2. art-Gplibil fa, ant-ChE2. ant-CD23. anti-RSY anii-
FERZ/meuierkz: art-TNF recoptor. ani-=G =R antinady. I seme ambsdiments. the

chamoi~erapeliic agenrtis an immune creckneint innibiior or cosiimulation meeculs

Further chemothnerapsutic drugs may ce salected frem: 7 3-cis-Retincic Acid. 2

n

Crloredeoxyacenssne. S-Azacitidire 5-Fucrourac, 8-Mercastopuring, 8-Thioguanrne.

A

AfritorE., Agryling, Ala-

Abraxane, Accuiane’® Achrormyonr-0 Adhariyeind, Adruc

Aldes.eukin, Alemiuzumsk, AL NTA Alitetroir Akaoarn-A0

Alkeran®. Al

Certt

fransrelincic Acid, Alpha interferon, Alrgtaming. Amethepierin Aamifostine

Arnoghesibinide. Anagredide. Anandrond, Aorastroze e, Arabirosyicylosing. Aranes:

Aredia L Arsenic Tricxide Asparagnase. A7 R4

j-\(\f'\

G BONU. Berndamustine. Bavacizumah. Bexarciene.

Avasting, Azacitidne,
BEXXA-

Bicalutamide. ZCNU, Blencxare, Blecmycn, Boriezenmik, Susulfan,

Busuifexd:. Calcium _eucovorin. Campeath®, Camoiosark. Camplotrecr-11

X NN !—f\,l IaTaN —.—.C\ -"A"\l_j

Capectannre, Carac™. Carbop atin. Carmusiing. Casodexd, CC-5213. 4.

CLCOP. CeeNU Ceruhidings: Cetuxinaty, Chlerambuc! Cispiatin, Cireverum Factor.

Ciadiibine. Oortisere. Jesmegens. OPT-11 Cyciophespnamide. Oytagran®, Cye-abire

Cyresar-U Cylexani. Sacegen. Cactnoryeing Zarkepoatn Az, Dasatnib.

Nacnemyon, Jaunonibicin, Caunorbicis Hydroohlerice. Dawnerukicin Unosamal.

—erieusin, Diftitox.

faunoXom Decaarer. Uecitabing Jelia-Corlefd Deltasones
Depolyt™, Dexamethasone. Dexametrasona Acetate, Cexarrathaseons Scdiur
Frespbate. Dexascre, Daxrazexare, OHAD ZIC. Dicdex Docetaxe:. Doxilé,

& Curalore®

DOXONLEECI. Doxorunicin Liocsenai. Drexia ™. DTiC.

Fligatd ™ Ellerce™ Ecxair™. Slspard, Sk, Zpirabic. Epoetn Alfa. Srbiiux

Erctinib. Envinia L-asparaginasa. Sstramustine. Eihyol ElenenhosE, Etoposide,

Siepeside ~hosphate muexin® Fyerciamus, =vista® Fxemestane. Faslode:

Femara: Slusreurac

Sigrasthry Foxdriding Fiudarad®l Fludarabing Fiucrenle
Fluoxymesterons, Slutamide, Felinic ‘a.cicj_. “LORE, Fulvastant Seftinth, Somncitanine.

Gemiuzamab ozogamian. Gleavac™ . Gliadel® Wafer. Hoserelir. Granulocyte - Colony

tirulating Factor, Granu.ocyte Macronhage Co.eny Stimulating acter. Hercaptn:

Hexadrel. Rexalens, Hexamelthylmeiaming. MK bycamitini, bydrea® Hydrecornt

=)
H
'

Acetalel®, Hydrosorisore, Aydrecortisone Sodium Fhaspnate. Hydrocortisene Sodium

Sueenate. Hydrocoricne Fhcsphate. Hydroxyurea. lorittimemab. britumomat "iuxetan,

v

-FN-aipha. ifosfancide. IL-17, I_-2, Imatinib mesylate

damycin® carubicin, Ife
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im'dazce:e Carbexamide. I~terferen afa. Interferon Alfa-2b iP=G Conjugate: nierleukn -

2, Interigukir-11. letron AE {interferon alfa-Zki. Iressa®. rinctecan, Isotretinoin.

xacepilone. Ixempra™ . Kidrolese. Laracorté:. Lapatinb. L-asparaginase. LCR.

cgnaidemide. | otrazole. L eucoverin, Leuks an. Leuking™ . | euprolide. | curocnstine,

Leustain™. _iposomal Ara-C. Liquid Prec®. Lomustine. L-PAM _-Sarcoysin Ludrors:

Lunton Depctd:, Matulanes: Maxidex. Viechlorethamire, Mechisretharmine t-ydroch.oride.

recralones:. Medrel&:

Vegace®, Viegestrol. Megestrci Acetate Melphalarn.
tMercapioouring, Mesna, Vesnex™ Methotrexate. ¥Vethotrexate Sodium.
Metylpredrisoone, Meticorten®. Mitormycin. Micmycin-C. Mitoxartrere. M-Prednisoi&

N 2

MTC. MTX. Mustargen®, Mustine, Mutamycin@, Myleran®, Vylocel ™, Myictarg®:

Navelbing®, Nelerabine. Necsar® Newasta™. Neumega®. Neupoger®. Nexavar®,

Nilandron®: Niiuiamide. Nipent® Nitrogen N ustard. Novaldex®. Novanirones,
Qaoreotide Ocirestios acetate Oncospard: Oncovind® Zrtak® Onxal™. Opravelkin,

Oravred®. Crascrek:, Oxaliplatin. Pacitaxel. Facltaxel Proter-bound, Famidrenate.

Panitumumab =anreting. FParaplatin®:. Pediapredz:. ~EGS Interferon, Fegaspargase.
Fegfigrastim. FEC-INTRON™, PEG-L-asparagirase. PEVMETREXED. Feniostatin.
Phenyialanire Fustard, Piatino'®, Platinol AQE: Predniscicne, Prednische. Preicnei,
Procarkazine. PRCCRITE. Proieukin® Proiifaarosnan 20 with Carmusting Implant
=uriretnol®. Raloxifens. Revlimids, Rheumatrex®. Rituxar®. Rituximab, Rceferon-Ad
iinterferon Alfa-Za). Runex®, Rubidomycin hydreshicride. Sandostat i Sandostatin
LARE, Sargrancstim. Sciu-Cortefé Solu-Medre#: Sorafen’b SPRYCEI . §T.-571.

Sireptozecin, SU11248. Sunitin'e. Suientd® Tameoxifen. Tarceva®. Targretinis, Taxo:#

Taxotered®. Temodari¥, Temozolomide. Temsirolimus. Teniposide. 1TE8PA. Thalidemice,

Thaomc®:, TheraCys® Thioguaning, Thioguanire Tabloid® Thicohosphcamide

Tositumomak.
VCR.

VectiDix ™. Velban®, Velcade®: VePesidE: Vesanoid® Viadur™, Vidaza® Vinb astine.

Thiopie:

Trastuzimab. Treanda®. Tretiroin. Trexail ™, Trisenox®:. TSPA. TYKERES:

5, Thicteps, TICER:, Toposar®. Topotecan. ~oremifere. Terise

Vinnlastine Sulfate. Vincasar Pisé. Vircristine. Vincrelpine. Vinore hine tartrate. V1.8

VN-28, Vorincstat, VE-13. VumonE. Xolcdad:, Zanosar®. Zavain™, Z'nccarcs:

Zc.adex#, Zoledreric acid, Zoinza, Zometa®:.

Reuwtes of administration

Artibodies. ant:gen birdirg fracmenis polypeptices and other therapeliic agenis.
medicaments ard pharmaceddical compositions accerding to aspects of the present
nventicn may be formulated for acministration hy a number of routes. neluding out not

imited {0, pareniera: intraveno.s, ntra-arteral intramusauiar, subsutaneols.
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intradermal, intratumoral and oral. Antibodies, antigen binding fragments, polypeptides
and other therapeutic agents, may be formulated in fluid or solid form. Fluid formulations
may be formulated for administration by injection to a selected region of the human or

animal body.

Dosage regime
Multiple doses of the antibody, antigen binding fragment or polypeptide may be provided.

One or more, or each, of the deses may be accompanied by simultaneous or sequential
administration of another therapeutic agent.

Multiple doses may be separated by a predetermined time interval, which may be
selectedtobeoneof 1,2, 3,4,5,86,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23, 24, 25, 26, 27, 28, 29, 30, or 31 days, or 1, 2, 3, 4, 5, or 6 months. By way of
example, doses may be given once every 7, 14, 21 or 28 days (plus or minus 3, 2, or 1
days).

Kits

In some aspects of the present invention a kit of parts is provided. In some embodiments
the kit may have at least one centainer having a predetermined quantity of the antibody,
antigen binding fragment or polypeptide. The kit may provide the antibody, antigen
binding fragment or polypeptide in the form of a medicament or pharmaceutical
composition, and may be proviced together with instructions for administration to a
patient in order to treat a specified disease or condition. The antibody, antigen binding
fragment or polypeptide may be formulated so as to be suitable for injection or infusion to
a tumor or to the blood.

In some embodiments the kit may further comprise at least one container having a
predetermined quantity of another therapeutic agent (e.g. anti-infective agent or
chemotherapy agent). In such embodiments, the kit may also comprise a second
medicament or pharmaceutical composition such that the two medicaments or
pharmaceutical compositions may be administered simultaneously or separately such
that they provide a combined treatment for the specific disease or condition. The
therapeutic agent may also be formulated so as to be suitable for injection or infusion to a
tumor or to the blood.

Subjects
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The subject to be treated ray be any arimal or hurman. The subiect 's preferaply
mammaian. more preferably human. The subject may be a nor-human mamma., but is
more preferaby numan. The subject may be maie or femae. The subiect may be a
patient. A subject may have nee~ dizggnosed wth a disease or condition requiring

freatment. or ke suspected of raving such a disease or condition.

=retein Expression

Mclecular bivlugy technicues sutable for the producing polypeptides ascorcing to the
inverton in cells are well krewn n the art. such as these set ot in Sambrook et al.,
Molecilar Cioning: /A Laboratory ¥anual. New York: Co:d Spring Harbor Press, 1688

-~

The paypeptide may be expressed fror a nuceotlide scquance  The nuclaotide
saquence may be centained in & vector sresant ir a ce:.. or may be incornorated into the

genome cf the cal

A "vecieor’ as used nerein is an oliganucieotide molecule DNA cr RNA! Used as a vehicle
to ransfer excgerous genetic material into a ceil. The vector may ke an expression
vector for expressior of the geretic materiai i the cell Sush vectors may include a
oremeser segquence onerably irked te the nucleotide sequance enceding the gere
sequence to be expressed. A veslor may aiso inciude a lermination cedor and
SxIFessIo” entancers  Any suiab e veciors. premoters. enhancers and terminaton
codons knowit in the art may ce used ic express pclypeptides from a vector accercing o
the inventicn. Suitab.e vecisrs inciude plasmids. Binary vecters, viral vectors and artific:

chromesomes ie . yeast artific:al chromosomes:

In this specication the term “cperaty nked” may include the siuaiion where a selected
nucleotide seaterce and regulatory nucleciide sequence ie.g. prometer and/or
ennancer: are covaiently linked in such a way as o place the expressicn of the n.uclectide
sequence under the infiuence o coniral of the reguiatory sequence (thercby forming an
oxpression cassetict Thus aregulatery sequence is oneraely linked tc the se ected
nuclectide secuence if the reguatcry sequance is capabie of afactng transaription of the
nuslectide saauence VWnere apprepr:ate the resutng trarscrist may then ne transiated

into a desired orotein or polypestids.

Any csll sutanie for the exorassion of palypeptides may be used for producing peptides

accardng to the invention. e cell may be a prokarvote or euxarycte. Suitable
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prokaryotic cells include E.cofi. Examples of eukaryotic cells include a yeast cell, a plant
cell, insect cell or a mammalian cell. In some cases the cell is not a prokaryotic cell
because some prokaryotic cells do not allow for the same post-translational modifications
as eukaryotes. In addition, very high expression levels are possible in eukaryotes and
proteins can be easier to purify from eukaryotes using appropriate tags. Specific
plasmids may alsc be utllised which enhance secretion of the protein into the media.

Methods of producing a polypeptide of interest may involve culture or fermentation of a
cell modified to express the polypeptide. The culture or fermentation may be performed
in a bioreactor provided with an appropriate supply of nutrients, air/oxygen and/or growth
factors. Secreted proteins can be collected by partitioning culture media/fermentation
broth from the cells, extracting the protein content, and separating individual proteins to
isolate secreted polypeptide. Culture, fermentation and separation techniques are well
known to those of skill in the art.

Bioreactors include one or more vessels in which cells may be cultured. Culture in the
bioreactor may occur centinuously, with a continucus flow of reactants into, and a
continuous flow of cultured cells from, the reactor. Alternatively, the culture may occur in
batches. The bioreactor monitors and controls environmental conditions such as pH,
oxygen, flow rates into and out of, and agitation within the vessel such that optimum
conditions are provided for the cells being cultured.

Following culture of cells that express the polypeptide of interest, that polypeptide is
preferably isolated. Any suitable method for separating polypeptides/proteins from cell
culture known in the art may be used. In order to isolate a polypeptide/protein of interest
from a culture, it may be necessary to first separate the cultured cells from media
containing the polypeptide/protein of interest. If the polypeptide/protein of interest is
secrated from the cells, the cells may be separated from the culture media that contains
the secreted polypeptide/protein by centrifugation. If the polypeptide/protein of interest
collects within the cell, it will be necessary to disrupt the cells prior to centrifugation, for
example using sonification, rapid freeze-thaw or osmotic lysis. Centrifugation will
produce a pellet containing the cultured cells, or cell debris of the cultured cells, and a
supernatant containing culture medium and the polypeptide/protein of interest.

It may then be desirable to isolate the polypeptide/protein of interest from the supernatant
or culture medium, which may contain other protein and non-protein components. A
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common agproach to separating polypectide/protein cemporents f-om a supernatanrt or
culiure medium is by precivitation. Polyoeptides oroteing of different solubiity are
orecinitated at different cencentrations cf precivitating agent such as ammmorium sufate.
For examna. at ‘ow cencenirations of precipitating agent water sciuble proteins ars
extractec. Trus. by adcing ncreasing concerirations of pracipiiating ageni. proteins of
aifterent sclubiity may be distinguished. Lialysis may be subsequently used 1o remove

ammeniun sulfate from ihe separated preteins.

Other metheas for distinguishirg d¥ferent poiypeptides/proteins are knewn in tihe art. for
axariple ion exchange chromatograchy and size chrematography. These may be Used

as an aiternative to precipitaticr. ¢r may ke parfcrmed subsequent y to srecpitatior.

Cnge the polypeptidesprotein of interest has neen isoiated frem c.tiute  may be
necessary to corcentrate the protei. A number of metnods for corcentrating a pretein of

interest are xnown in the art. such as ultrafiltration or lyophiisaton.

Sequence {dertity
Alignment fer purposes of detenmizirg percent anino acic or ruc'eotde sequence dentity
can be achieved n vasious ways known to a persen of sxi. in the art, for ‘ns:ance, usirg
pubkcly avaiiable computer sofiware such as Custal'v 1 82. T-coffes or Megalign
iGNASTAR: so®ware. Wrenr using such software the default parameters e.g. for gap
rcenaty and extension penaty. are preferably used. The defauit paramaters of Ciustaliyy
1.82 are: Protein Gag Open Zenalty = 1C.0. Protein Gap Extension Penralty = 3.2, Protein
watrix = Genret Protein/CNA ENDGAR = -7 ProteinvDNa GAPCIST = 4.

“ne inventicn inciudes the combiraticn of the aspects and preferred fealiires described

excent wrerg such a cornbiraton is clearly unpermissibie or expressly avoided.

Tne section headings used hereir are for organizational purposes orly and are not to be

construee as imiting the subiect matier descrited.

Aspecis ard erbodiments of the nresent invertion will now be ilusirated. by way of
example. with referernce to the accompanyirg figures. Futher asnects and empcdiments
will be apparert ‘o those s«illed i the art. All documents mentioned (0 this text are

incornorated haren by reference.
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Threughout tis seecification. nelucing the clairrs which foilew. anfess the context
requites otherase. the word “cemnrise,” and varations such as “comptises” and

comprising.” wil be understood to mply the rciusior of @ stated integer or step or groug
: Py g I grout

of integers cr steps but not the exciusion of ary cther irtegar or stap or a-oup of ntegers
5 or siens.
ltmus? ncted thatl, as used in the specification and the appenced c:aims. tha singular
forms “a,” "an.” ard “the” noiude pura: refererts wnless the context ceary dictates
cihorwise. Ranges may be expressad hereln as o mabout” ong particu.ar va'ue. and/or
“C to “apout” arcther particular value:. VWien such a rarge is expressed. another
empedmentincudes frem the one paricuar vade andior te the othar pasticuiar vaue.
Similary, when va.ues ars axpressed as appreximations. by the use of the antecedent
“about.” Twil be Understocd that the pariicliar vaue forms anatner emcadiment
15 Brief Description of the Figures
zrmnedimrents ard expeifrents ilustrating the princicizs of the wention will row ke
discussed with reference ¢ the accompanrying figuras in which
20 Figure 1. ~grichan varable domale sequences for antl-7 k-3 antbedy clones A3
F10.G8 G708 A1 and A11_gl uman (gC&4;. SORs are undert'ned and shown
senaratzly.
Figure 2. ~eavy chain variabie domair seguences for ant- 7.M-2 arthedy cenes
25 A2 831C G2, G7. GG a11 and A7 _gl buman IgG4:. CORs are underlined and shown
sonarals ‘/
Figure 3. Table shewing Igrt cair and heavy cra CNR saquences for ant-T.0-2
antinody clones A3 372 GE. 87 G& A1 and 417 _gl
s
Figure 4. Nusleotice and encodad amine acid sequenses of heavy ars ight chain

variat e deman sequences for anti-7 M-8 antibody slones A3 210, G&. 327, 39, A1 ard

A11 gl
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Figure 5. Chart showing binding of clongs A3, B10. S&, G7. and 5S to human and

murire TIM-2 as determined by ELISA.

Figure 6. Chart showing biocxing of huma» TIM-3:human galectin & nteracten at

the surface cf MOLTS3 cells hy cionas A3 B1Q, 88 G7. and GO

Figure 7. Table showing a*finity of clones A3, 310. &6, G7. and G% for huan TIK-
2
Figure 8. Charts showing cytotoxic e ect of ccnes A3, B10. GB. 37. anc G on

actte mycicid ‘eckemia cel's DC-AML3 (M43, and THEP-1 (M5},

Figure 9. Cran showing bird'ng cf clong 471 {0 qurran and muring TIM-3.

Figure 10. Crart show'ng plocking of human [1V-3:haman galectin  ‘nteraction at

‘he surface of MOL T3 ce'is by cloing 411 as determined by ZL.SA.

Figure 11. Tabie showrg a“inity of clone 411 for human TiM-3.

Figure 12, Chart showing cytotoxic effect of clone A7 1 on acute myelcid lsukemia

cels OCI-AM. 3 iV4; anc TP iME;

Figure 13. Chart showing e'fect of anti-1im-2. CL33 bi-specific antbedy on ce-culture
g ! y

cf acute myeicd ieuxkemia iAML; ceils and PBMCs.

Figure 14. Crart showing efect of anii-7im-3. C33 bi-specific antibedy on puified T

cells and acute myeicic leuxenia (AM.) cels.

Figure 16,  Chrart showirg e%ect of ant-T'M-3 clone A1t-art C33 nispecific antibody,
and ant-TM-3 clone B1CG-anti CD3 bispecific antinody or purified 7 coils and acute
myelcid auxemia (AML: cel's, AM. ceils wera mixec with purified T cells at a 1.7 ratic
and the artbody was added at various corcertrations. Atter 24-hour ncubation. ys:s was

Meas..red.

Figure 18. Chart showing CD34 specific cell Klling effect of aniti-TIM-3 c'ere A7 T-ari
CO3 hispexnific antibody or G024+ cells in ANL bionsies {i.e. AMl. stem cellst After

selection, CD34+ celis [samples »995% CD24+ purityd were mixed witn purified 7 celis at a
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© 7 oratic and the antbody was acded at varicus corcentratons. After 24-hour incubation,

SIS Was reas.rac

Figure 17. Schematic drawing of the ‘andenr single chain bisonecific antibaody format

Examples

Isolation of anti-human TIM-3 antibodies

-Tik-3 antbodies were iscoated fron a uman antipedy phage display izrary via in

vileo selection in a S-reund bio-paniing precess.

Basicaly, streptavidin-magnetic beads were coated wih bictinylated bumar TIM-3 and
used to fisk-out anti-""M-3-3nacific prages using magnetic sorting. Scire stens to get nid

of potent'al anti-bistn antincdies wera adadad » ihe sslection process.

After a sma -scals induction in HB2181 cails Fab anthadios ware soreensd by E_ISA,
Sriefy. EL 8A plates wer: coated with huran Tir-3 soupled to human Fo ard ocked
with & solution of casein. After extersive washes in PES Tween-2C. Tah-centaining

supernaanis from ncuction piates were transferred inic the CL.SA plates inthe presanze

ik in PRS. After 8C minuias at room temnerature Lnwder agitat.on and extensive
waghes. g goal anti-human Fab antbody coupied to FRP was added Cne hour later
rates were washed and THB substrale added. The reacton was sicoped wity ki HCI
and cotical densty measwred at 450m wiik a refererce at 370nm. Antibedies giving an
anseroanae >0 1 wate seleciod as posava. A first cionality screening was perferned by

CNaA fingerorinting: cicnal’ty was then corfirmied by seguencing.

Binding to human TIM-3 and cross-reactivity to mouse TIM-3

Bincig 10 ether human or mmouse T1V-3 was assessed by ELISA as describea abo
asing eitber human 27 meuse TIM-G counlea fo Ruran Fc as an aniigen. Ner-specific

gindirg to human ¢ was alss assgssed Lsing humar F¢ as a nagative centrol antigen

Figures S and 9

Blocking the TIM-3/Galectin-& interaction in vitro

baman TIM-3 coupied to nhycoeryth-in was pre-incubated for 38 mirutes at room

temiperature with various concentraions of anthocies in FACS buffer. Such nremixes
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were then added on Galectin-9-expressing MOLTS3 cells that were previously plated in 96-
well plates and fixed/permeabilised in Fix/Perm buffer in the presence of anti-CD16/CD32
antibody. After 30 minutes of incubation at 4°C in the presence of the premixes and 3
washes in Perm/WVash buffer, cells were resuspended in PBS and analysed by flow
cytometry (Figures 6 and 10).

The ability of the antibodies to block the TIM-3/Galectin-@ interaction was measured using
the proportion of cells stained with phycoerythrin:
meen swawel — WPlyued

-TIM-3 antibodies

Affinity of the antibodies for human TIM-3 was measured by Surface Plasmon
Resonance.

Briefly, human TIM-3 coupled to human Fc was immobilised on a sensor chip compatible
with the Proteon XPR386 bioanalyser (Biorad). Antibodies were then applied onto the chip
as a flow. Association/dissociaton rates were recorded for each candidate Fab and
affinity (Kp) calculated (Figures 7 and 11).

According to the French-American-British classification system, acute myeloid leukemia
(AML) is divided in 8 different subtypes named MO to M7, depending on the type of cells
from which the disease originates and its degree of maturity. Except for M3 cells, all AML
cell lines express TIM-3.

Anti-TIM-3 antibodies were tested on AML cell lines for their ability to kill TIM-3-
expressing AML cells. Basically, AML cells were co-cultured with NK cells (1:1 ratio) in
RPMI, 10% FBS and in the presence of 10ug/mL of antibody. After 4 hours at 37°C, cells
were harvested and cell death/survival ratio was measured using calcein AM staining in a
flow cytometry assay (Figures 8 and 12).

A11 expressed as IgG1 was then used to construct a bi-specific antibody able to engage

T cells on one side (specificity for CD3) and target TIM-3 on the other side. The bispecific
antibody comprises two single chain variable Fragments (scFvs) as a fusion protein. Cne
of the scFvs comprises the Vi and V| sequences for clone A11 (i.e. SEQ ID NOs: 45 and
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3C

501, and the oier scFy comipniges the Vi: and V. ssuuerces for an arti-CCZ antiboay

clore.

The format for the tander singie ¢hain pispecfic antinod’es is shiown i Figure 47

Tre ki-snecific antbedy was ested at 1Cug T ._ en co-cuture oF ANV cols and BENCs

PRV ML ratio 2001 foifow g 2 simllar protoce. (7igure 133

The anti-TIM-3 cione A11-anti-C 38 bi-specific antbedy was then tested 'n an assay with

ourified T cels and AML stem celis i1:1 ratic; ‘clicwng the same preicool (Figure 141,

Engineering

Clone 21 was furdher engirecrad its sequerss was reve; a gerning-ike

frarework sesultng in cong A7T_g imedificaticons only in the light ohain variable
aemair.

Specific killing by bispecific Anti-TIM-3. anti-CD3 antibodies of Acute Myeloid

Leukemia cells from patientsArii-7 k-3 cione 411, i tandem single-chain bispecific

~

format with ant-Ch3 ‘ant-TM-8 cene AT 1-artl £U3 Bispecitia actbodyi. was tesled o

assess s ahity to Kl Acule Myvecid Leuxamia (AML; sels obiained frem AML patenis

b.eosies

Briefy. surfied T cel's ware mixed with AML cells obtained from salients refractory 10 3
Ines of chametherapy treaiment. at a ratio ¢f 11, The bispecific arthody was addeq at
various cencentradions, and the wixiure was meubated for 24 bours. After incunation

lysis of AML cels was measured

The results are showr 'n Figure 18, AnU-TIA-3 cicne At 1-ant CD3 hispectc artbedy

proved to be potent in «<ihng AML ce'ls frem chemotreracy-refracicry patients ex vive.
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An anti-TIM-3 clone B10-anti CD3 bispecific antibody in tandem single-chain Fv format
was also constructed and tested, and showed killing at high concentrations (Figure 15).

The clone A11-anti CD3 bispecific antibody was then tested on AML stem cells, i.e. cells
within the AML biopsies that express high levels of CD34, After selection, CD34+ cells
(samples >99% CD34+ purity) were mixed with purified T cells at a 1:1 ratio and the
antibody was added at various concentrations. After 24-hour incubation, lysis was
measured.

The results are shown in Figure 16. Anti-TIM-3 clone A11-anti CD3 bispecific antibody
showed an ability to kill AML stem cells ex vivo.




<110>
<120>
<130>

<150>
<151>

<150>
<151>
<160>
<170>
<210>
<211>
<212>
<213>
<4Q0>

Asp Ile
1

Asp Arg
Leu Ala
Tyr Ala
ser Gly
65

Glu Asp

Thr Phe

<210>
<211>
<212>
<213>
<4Q0>

Glu Ile
1

Glu Arg

3115G438-5eq]-000001
SEQUENCE LISTING

Agency for Science, Technology and Research

Anti-TIM-3 Antibodies

RIC/FP7158009
GB 1419082.0
2014-10-27
GB 1419089.6
2014-10-27
61
PatentIn version 3.3
1
107
PRT _
Homo sapiens
1
GIin Met Thr GIn Ser Pro Ser Phe Met Ser Ala Ser val Gly
5 10 15
val Thr Tle Thr Cys Arg Ala Ser GIn Asp Ile Gly Ser Tyr
20 25 30
Trp Tyr Gln GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu Tle
35 4Q 45
Ala ser Thr Leu GIn Ser Gly val Pro Ser Arg Phe Ser Gly
55 60
ser Gly Thr Asp Phe Thr Leu Thr Ile Asn Ser Leu G1ln Pro
70 75 80
Phe Ala Thr Tyr Tyr Cys Gln GIn Ser Tyr Ser Ser Pro Pro
85 90 85
Gly Pro Gly Thr Thr Leu Glu Ile Lys
100 105
2
103
PRT
Homo sapiens
2
val Leu Thr GIn Ser Pro Ala Thr Leu Ser Phe Ser Pro Gly
5 10 15

Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser val Gly Ser Tyr
20 25 30

Page 1



Leu Ala Trp
35

Tyr Asp Ala
50

ser Gly ser
65

Glu Asp Phe

Gly 1hr Lys
<210> 3

<211> 112
<212» PRT

<213 Homo
<400> 3

Asp val val
1

Glu Pro Ala
Asn Gly Tyr

Pro Gln Leu
S0

Asp Arg Phe
65

Ser Arg val

Thr His Trp
<21i0> 4
<211> 108
<212> PRT

<Z213> Homo
<400> 4

Glu 1hr Thr
1

Glu Arg Ala

ryr

Thr

Ala

Leu
100

GIn

Asn

Thr

Thr

85

Glu

sapiens

<

et

Ser

20

Asn

Leu

ser

Glu

Pro
100

Thr

Ile

Tyr

Ile

Gly

Ala

85

Pro

sapiens

ieu

Thr
20

Thr
)

Leu

Gln

Arg

Asp

70

Tyr

Ile

Gln

Ser

Leu

Tyr

Glu

Thr

Gln

Ser

Arg
Ala
55

Phe

Tyr

Lys

Ser

Cys

Asp

Gly

AsSp

Phe

Ser

cys

3115G438-seq1-000001
Pro Gly GIn Ala Pro arg
4C 45

Trr Gly Ile Pro Thr arg
60

Tkr Leu Thr Ile

75

Cys GIn His Arg
90

Pro

Arg S

Trp
4C
Gly

Ser

Pro

Arg

Leu

Tyr

ser

Gly

Gly

Gln
105

Gly

Ala
25

ser Leu
10

Ser Gin

teu Gln

ASn Arg

Thr Asp
75

val Tyr
90

Gly Thr

Thr Leu
10

Ser Gln

Page 2

sar

Arg

Pro
ser
Lys
Ala
60

Phe

Tyr

LYS

S5er

ser

Ser

Thr

val

Leu

Pro

45

Ser

Thr

Cys

val

Leu

val

Pro

Phe

Leu

Phe

Thr

Leu

30

Gly

Gly

L.eu

Met

ser

ser
30

iL.eu

ser

Glu

Pro
15
His

Gln

val

Lys

GlIn
95

Leu

Pro
15

Ser

Ile
Gly
Pro
80

Arg

Gly

ser

Ser

Pro

Tle

80

Gly

LYS

Gly

Ser



Tyr Leu Ala
35
Ile Tyr Gly
5

Gly Ser Gly
65

Pro Glu Asp
Ile Thr Phe

<210> S
<211> 108
<212> PRT
<213> Homo
<400> 5§

Glu Thr Thr
1

Glu Arg Ala
Tyr Leu Ala

35
Ile Tyr Gly
5%

Gly Ser Gly
65

Pro Glu Asp
Ile Thr Phe

<210> 6
<211> 11
<212> PRT
<213> Homo

<400> 6
érg Ala ser

Trp Tyr Gln

Ala ser ser

ser Gly Thr
70

Phe Ala val
85

Gly GIn G1
100 4

sapiens

Leu ;hr GlIn

Thr Leu Ser
20

Trp Tyr Gln

Ala ser ser

Thr

Ser Gly
70

Phe Ala val

85

Gly GIn GIl
105 d

sapiens

Gln Asp
5

Gln
Ar
55g

Asp

Tyr

Thr

ser

Cys

Gln

Arg

55

AsSp

Tyr

Thr

Gly

3115G438-seq1-000001

Thr Pro Gly GIn Ala
40

Ala Thr Gly 1Ile

Phe

Tyr

Arg

Pro
Arg
0y
Ala
Phe
Tyr

Arg

ser

Thr

cys

Leu
105

Gly

Ala

25

Ile

Thr

Thr

Cys

Leu
105

Tyr

Leu
GIn

90

Glu

Thr
10

ser
Gly
Gly
Leu
GIn
20

Glu

Leu
10

Thr
75
GIn

Ile

Leu

GlIn

Gln

Ile

Thr

75

GIn

Ile

Ala

Page 3

Pro
60

Ile

Tyr

Lys

Ser

ser

Ala

Pro

60

Ile

TYr

Lys

Pro
45
Asp

Sar

Gly

Leu
val
Pro
45

Asp

Ser

Gly

Arg

Arg

Arg

ser

Ser

ser

30

Arg

Arg

Arg

ser

Leu

Phe

Leu

ser
95

Pro

15

sSer

Leu

Phe

Leu

ser
95

Leu
ser
Glu
80

Pro

Gly

Ser

Leu

Ser

Glu

80

Pro




<210> 7
<21il> 7
<212> PRT

<213> Homo

<400> 7

Ala Ala ser
1

<210> 8
<21l> 9
<212> PRT
<213> Homo
<4Q0> 8

GIn GIn Ser
1

<210> 9
<211> 11
<212> PRT
<213> Homo
<400> 9

arg Ala ser
1

<210> 10
<211l> 7
<212> PRT
<213> Homo
<400> 10

Asp Ala Thr
1

<210> 11
<211> 5
<212> PRT
<213> Homo
<400> 11
Gln His Arg
1

<210> 12
<211> 16
<212> PRT

<213> Homo
<400> 12

Arg Ser Ser
1

<210> 13
<211> 7

sapiens

Thr Leu
5

sapiens

Tyr Ser
5

sapiens

Gln ser
5

sapiens

Asn Arg
5

sapiens

Arg Thr
5

sapiens

Gin Sser
5

3115G438~seq1-000001

Gln Ser

ser Pro Pro Thr

val Gly Ser Tyr Leu Ala
10

Ala Thr

Leu teu His Ser Asn Gly Tyr Asn Tyr Leu Asp
10 15

Page 4



3115G438-seq1-000001
<212> PRT
<213> Homo sapiens
<400> 13

&eu Gly ser Asn grg Ala ser

<210> 14
<211~ 9

<212> PRT

<213> Homo sapiens

<400> 14
qet GIn Gly Thr gis Trp Pro Pro Thr

<210> 15

<211> 12

<212> PRT

<213> Homo sapiens

<400> 15
?rg Ala ser GIn ger val Ser Ser Ser Igr Leu Ala

<210> 16

<211> 7

<212> PRT

<213> Homo sapiens
<400> 16

§1y Ala Ser Ser ?rg Ala Thr

<210> 17

<211> 9

<212> PRT

<213> Homo sapiens
<400> 17

g]n GIn Tyr Gly ger ser Pro Ile Thr

<210> 18

<400> 18
000

<210> 19

<211> 120

<212> PRT

<213> Homo sapiens
<400> 19

GIn val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15

Page 5




ser

TYr

val Lys

Met His
35

Gly Ile Ile
¥ 50

Gln
65

Met
Ala

Gly

Gly Arg
Glu Leu
Arg Ser

Thr Leu
115

<210> 20
<211> 119
<212> PRT

<213>

Homo

<400> 20

GIn
1
Thr
Asp
Trp
Leu
65
ser

Cys

Thr

val GIn
Leu Ser
Tyr Tyr
3
Ile Gly
50
Lys Ser
Leu Lys
Ala Arg

Leu val
115

val

20

Trp

Asn

val

sSer

Pro

100

val

ser

val

Pro

Thr

Ser

85

Gly

Thr

sapiens

Leu

Leu

20

Trp

ser

Arg

Leu

Gl

10

Thr

Glin
5
Thr
Gly
Ile
val
Ser
85

Glu

val

Cys

Arg

ser

Met

70

Leu

val

val

Glu

Trp

Tyr

Thr

70

ser

His

Ser

Lys
Gln
Thr
Arg
val

Ser

ser
Thr
Ile
w
Met
val
Arg

ser

3115G438-seq1-000001
Ala Ser Gly Tyr Thr Phe Thr
25 30

Ala

40

Gly

Arg

ser

Thr

ser
120

Gly

val

Arg

40

Ser

ser

Thr

Gly

Pro Gly GIn Gly

ser

Asp

Glu

Ala
105

Pro

Ser

25

Gln

Gly

val

Ala

Thr
Thr
Asp
90

Leu

Gly
10

Gly
Pro
ser
Asp
Ala
90

Phe

ser 'gxr

ser Thr
75
Thr Ala

Phe Asp

Leu val
Gly ser
Pro Gly

Thr ;{r

Thr Pro
75

Asp Thr

Asp Tyr

Page 6

Leu
45
Ala

ser

val

Lys
Ile
iy
Tyr
Asn
Ala

Trp

Glu

Gln

Thr

Tyr

Tr
11

Ala

Gly

30

Gly

Asn

Asn

val

Gl
11

ser
Trp
Lys
val

3!‘

Gly

ser
15
Ser
Leu
Pro
GIn
Tgr
9

Gln

Tyr
Met
Phe
Tzr
8

Cys

Glin

Glu
ser
Glu
Ser

Phe
80

Tyr

Gly




<210>
<21il>
<212>
<213>

<400>

21
119
PRT
Homo

21

Gln val GIn
1

The

Asn

Ile

Lys

Leu

Ala

Thr

Leu

Trp

Gly

50

Ser

LyS

Arg

l.eu

<210>
<211>
<212>
<213>

<400>

ser

Trp
35

Glu

Arg

Leu

val

val
115

22
123
PRT
Homo

22

Glu val Gln
1

Ser

Tyr

Gly 1

Gln
65

Met

val

Vet

Gly

Glu

Lys
His
35

Iie

Arg

Leu

sapiens

Leu

Leu

20

Ser

Ile

val

Ser

val

100

Thr

GlIn
5
Thr
Trp
Tyr
Thr
Ser
85

Ala

val

sapiens

Leu

val

20

Tep

Asn

val

Ser

val

5

ser

val

Pro

Thr

ser
85

Glu
Cys
val
His
Ile
70

val

val

Ser

Gin
Cys
APg
ser
Met

70

Leu

ser

Ala

Arg

ser

Thr

Ala

Ser

sSer

Lys

Gln

Arg

3115G438-5eq1-000001

Gln
4C

Gly
val

Ala

Gly

Gly

Ala

Ala

40

Gly

Arg

Ser

Pro

Ser

25

Pro

Ser

Asp

Ala

Thr

Ala

ser

Asp

Glu

Gly Leu
10

Gly Gly
Pro Gly
Thr Asn

Lys Ser
75

Asp Thr
90

val Asp

Glu val
10

Gly Tyr
Gly Gln

Thr Ser

Thr Ser
75

Asp Thr
90

page 7

val

ser

Lys

Lys

Ala

Tyr

Lys

Thr

Gly

Tyr

60

Thr

Lys
Ile
Gly
45

ASN
Asn

val

Trp

Lys
Phe
Leu
45

Ala

Ser

val

Pro

ser

30

Leu

Pro

Gln

Tyr

Gly

Pro

Thr

30

Glu

Gln

Thr

Tyr

ser
15

ser
Glu
Ser
Phe
Tyr
95

Gln

Gly
15

ser
Trp
Lys

val

Gly

Ser

Trp

Leu

Ser

80

Cys

Gly

Ala

Tyr

Met

Phe

Tyr

Cys



Ala Arg Asp
Trp Gly Gln
118
<210> 23
<211> 123
<212> PRT
<213> Homo
<400> 23

Gln val GIn
1

ser val Lys
Tyr Met His

Gly Ile Ile
50

GIn Gly Arg
65

Met Glu Leu

Ala Arg Asp
Trp Gly GIn
115
<210> 24
<211> 10
<212> PRT
<213> Homo
<400> 24

Gly Tyr Thr
L

<210> 25
<211> 17
<212> PRT
<213> Homo
<400> 25

Ite ITe Asn

Gln
100

Gly

Tyr

Thr

sapiens

Leu

val

20

Trp

Asn

val

Ser

Leu

100

Gly

Gln
S
ser
val
Pro
Thr
Ser
85

Tyr

Thr

sapiens

Phe

Thr
5

sapiens

Pro

Ser

ser

Thr

Gln

Cys

Arg

sSer

Met

70

Leu

ser

Thr

ser

Gly

Ser

val

Ser

Lys

Gln

Arg

Tyr

val

Tyr

Gly

3115G438-seq1-000001

Gly Trp Tyr Tyr Tyr Gly Met Asp val
105 110

Thr
120

Gly

Ala

Ala

4¢

Gly

ATq

Ser

Gly

Tkr

120

Tyr

Ser

vai

Ala

AsSp

Glu

Phe

105

val

Vet

Thr

sSer

Glu
10
Gly

Gly

Thr

Thr

ASp
S0

Tyr

Ser

His
10

Ser

val

Tyr

Gln

Ser

ser

Thr

Tyr

Ser

Lys

Thr

Gly

Tyr

Thr

Ala

Tyr

Lys

Phe

Leu

45

Ala

ser

val

Gly

Pro

Thr

30

Glu

Gln

Thr

Tyr

Met
110

Gly
15

ser
Trp
Lys
val
Tyr
95

Asp

Ala

Tyr

Met

Phe

Tyr

80

Cys

val

Sser Tyr Ala Gln Lys Phe GIn
pPage 8



Gly

<210>
<211>
<212>
<213>

<400>

26
11
PRT
Homo

26

ser Pro Gly
1

<210>
<211>
<212>
<213>

<400>

27
12
PRT
Homo

27

Gly Gly Ser
1

<210>
<211>
<212>
<213

<400>

28
16
PRT
Homo

28

Ser Ile Tyr
1

<210>
<211>
<212>
<213>

<400>

29

9
PRT
Homo

29

Gly Glu His
1

<210>
<211>
<212>
<213>

<400>

30
i1
PRT
Homo

30

Gly Gly Ser
1

<210>
<211>
<212>
<213>

<400>

31
16
PRT
Homo

31

sapiens

val val Thr
5

sapiens

Tle Gly ser
5

sapiens

Tyr Ser Gly
5

sapiens

Arg Gly Glu
5

sapiens

Ile Ser Ser

bl

sapiens

3115G43¥65eq1—000001

Leu Phe

Asp Tyr

Thr Tyr

Asp Tyr

Asn Trp

15

ASD Tyr
10

Tyr Trp Gly
10

Tyr Asn Pro 5Ser Leu Lys Ser
10 15

Trp Ser
10

page 9



Glu Tle Tyr
1

<210> 32
<211> 10
<212> PRT
<213> Homo
<400~ 32
val val Ala
1

<210> 33
<211> 14
<212> PRT
<213> Homo
<400> 33

Asp GIn Tyr
1

<210> 34
<211> 14
<212> PRT
<213> Homo
<400> 34
Asp Leu Tyr
1

<210> 35
<211> 321
<212> DNA
<213> Homo
<400> 35
gacatccaga
atcacttgcc
gggaaagccc
aggttcagtg
gaagattttg
gggaccacat
<210> 36
<Z211l> 309
<2172> DNA
<213> Homo
<400> 36
gaaattgtgc
ctctcetgea
ggccaggcetc

His Ser
5

sapiens

val Ala
5

sapiens

Ser Ser

sapiens

ser Tyr
5

sapiens

tgacccagtc
gggccagtca
ctaaactcct
gcagtggatc
caacttacta

tggagatcaa

sapiens

tgactcagtc
gggccagtca

ccaggcccct

311s5G438-5eq1-000001

teccteette
ggacattggc
gatctatgct
tgggacagat
ctgtcaacag

a

tccagccacc

gagtgttgac
catctatgat

10

Gly Thr val Asp Tyr
10

Gly Trp Tyr Tyre Tyr Gly
10

Gly Phe Tvr Tyr Tyr Gly
10

atgtctgeat
agttatttag
gecatecactt
ttcactctca

agttacagtt

ctgtcttttt
agctacttag

gcaaccaaca
page 10

Met Asp val

Met Asp val

ctgtaggaga
cctggtatca
tgcaaagtgg
ccatcaacag

ccccteccgac

ctccgggtga
cctggtacca

gggccactgg

Gly Ser Thr Asn Tyr Asn Pro Ser Leu Lys Ser

15

cagagteacc
gCdaaaaacca
ggtcecatca
tctgcaacct

tttcggcect

aagagccacc
gcagagacct

catcccaacc

60
120
180
240
300
3?1

60
120
180



aggttcagtg
gaagattttg
gagatcaaa

<210>
<211l>
<?212>
<213>

<400> 37
gatgttgtga

37
336
DNA

atctectgea
tacctgeaga
teeggggtece

agcaggqgtag
ccgacgttcg
38

324
DNA

<210>
<211>
<212>
<213>

<400> 38
gaaacgacac

ctctcctgea
cctggccagy
gacaggttca
cctgaagatt
caagggacac
<210>
<211>

<212>
<213>

39
324
DNA

<400> 39

gaaacgacac
ctctcctgca
attggccagg
gacaggttca
cctgaagatt

caagggacac

<210> 40

gcagtgggtc

caacttatta

Homo sapiens

tgactcagtc
ggtctagtca
agccagggca
ctgacaggtt
aggctgagga

gccaagggac

Homo sapiens

tcacgcagte
gggccagtca
ctcccagget
gtggcagtgg
ttgcagtgta

gactggagat

Homo sapiens

tcacgcagtc
gggccagtca
ctececagget
gtggcagtqg
ttgcagtgta

gactggagat

<211>
<212>

360
DNA

3115G438-seq1-000001

tgggacagac

ctgtcaacac

tccactctec
gagcctecta
gtctccacag
cagtgygcagt
tgttggoctt

caaggtgcaa

tccaggeacce
gagtygttagc
cctcatctat
gtctgggaca
ttactytcay

taaa

tccaggeace
gagtgttage
cctcatctat
gtctgggaca
ttactgtcag

taaa

ttcactctca

cgaaggactt

ctgcececgtca
catagtaatg
ctcctgatct
ggatcaggca
tattactgea

ctcaaa

ctgtcttigt
agcagctact
ggtgcatcca
gacttcactc

cagtatggta

ctgtcttigt
agcagctact
ggtgcatcca
gacttcactc

cagtatggta

Page 11

ccatcageag

ttggccgggg

cccectggaga
gatacaacta
atttgggttc
cagattttac

tgcaaggtac

ctccagggga
tagcctggta
gcagggccac
tcaccatcag

gctcacccat

ctccagggga
tagcctggta
gcagggccac
tcaccatcag

gctcaccaat

cctagagect

gaccaagttg

gccggectec
tttggattgg
taatcgggcc
actgaaaatc

acactggect

aagagccacc
ccagcagaca
tggcatccca
cagactggag

caccttcgge

aagagccacc
ccagcaaaaa
tggcatccca
cagactggag

caccttecgge

240
300
309

60
120
180
240
300
336

60
120
180
240
300
324

60
120
180
240
300
324



<213>

<400> 40
caggtgcage

tcctgcaayg
cctggacaag
gcacagaagt
atggagctga
ggggtggtga
<210>
<211>

<212>
<213>

41
357
DNA

<400> 41
caggtgcagc
acctgcactyg
cagcccccag
tTacaacccct
tccctgaagce
gaacatagag
<210>
<211>
<212>
<213>

<400> 42
caggtgcagc

42
357
DNA

acctgcgctg
cceecaggga
aacccgtecc
ctgaagctga
gcagtggctg
<210>
<211>
<212>
<213>

<400> 43
gaggtccagce

43
369
DNA

tcctgcaagg
cctggacaag

gcacagaagt

Homo sapiens

tggtgcagtc
catctggata
ggcttgagtg
tccagggeag
gcagcctgag

ctgccctctt

Homo sapiens

tgcaggagtc
tctctggtyag
ggaagggact
ccctcaagay
tgagctctgt
gggaatttga

Homo sapiens

tgcaggagtc
tctctggtgg
aggggctgga
tcaagagtcg
gctetgtgac

gtacggttga

Homo sapiens

tggtgcagtc
catctggata
ggcttgagty
tccagggeag

3115G438-5eq1-000001

tggggctgag
caccttcacc
gatgggaata
agtcaccatg
atctgaggac

tgactactgg

gggcccagga
ctcecategge
ggagtggatt
tcgagtcacc
gaccgctgcg
ctactgggge

cggcccagga
ctccattagc
gtggattggy
agtcaccata
cgeegeggac

ctactggggc

tggggctgag
caccttcacc
gatygggaata

agtcaccatg

gtgaagaagc
agctactata
atcaacccta
accagggaca
acggeegtgt

ggccagggaa

ctggtgaagg
agtagtgatt
gggagtatct
atgtcagtag
gacacggccg

cagggceaccee

ctggtgaagc
agtagtaact
gaaatctatc
tcagtagaca
acggccgtgt

cagggaaccc

gtgaagaagc
agctactata
atcaacccta
accagggaca

pPage 12

ctggggectc
tgcactgygt
gtggtggtag
cgtccacgag
attactgtgc

ccctggtcac

cttcggagac
actactggygg
attatagtgg
acacgcccaa
tgtattactg

tggtcaccgt

cttcggggac
ggtggagttyg
atagtgggag
agtccaagaa
attactgtgc

tggtcaccgt

ctggggecte
tgcactgggt
gtggtygtag

cgtccacgag

agtgaaggtt
gcgacagygcc
cacaagctac
cacagtctac
gagaagccct

cgtctcaage

cctgteecte
ctggatccge
gagcacctac
caatcagttc
tgcgagagga

ctcaagce

CCtgtCCCtC
ggtccgecag
caccaactac
ccagtictec
gagagtagta

ctcaagc

agtgaaggtt
gcgacaggcc
cacaagctac

cacagtctac

60
120
180
240
300
360

60
120
180
240
300
357

60
120
180
240
300
357

60
120
180
240



atggagctga gcagcctgag

tatagcagtg gctggtacta

gtctcaagc

<210> 44

<211> 369

<212> DNA

<213> Homo sapiens

<400> 44

caggtacagc tgcagcagte aggggctcag

tcctgcaagg catctggata caccttcacc

cctggacaag ggcttgagtg gatgggaata

gcacagaagt tccagggcag agtcaccatg

atggagctga gcagcctgag atctgaggac

tacagctatg gtttttacta ctacggtatg

gtctcaagc

<210> 45

<211> 110

<212> PRT

<213> Homc sapiens

<400> 45

Gln ser val val Thr Gln Pro Pro

1 5

Lys val Thr §$c Ser Cys Ser Gly

Tyr val Ser Trp Tyr GIn Gln Leu
35 40

ITe Tyr Gly Asn Asn Trp Arg Pro

50 55

Gly Ser Lys Ser Gly Thr Ser Ala

65 70

Thr Gly Asp Glu Ala Asp Tyr Tyr

85
Ser Ala Gly val phe Gly Gly Gly T
100 :

<210> 46

<211> 110

<212> PRT

<213> Artificial sequence

3115G438-5eq1-000001
atctgagcac acggacgtgt attactgtgc

ctacggtatg gacgtctggg gccaagggac

gtgaagaagc
agctact ata
atcaacccta
accagggaca
acggcegtgt

gacgtclggg

val
10

Ser Ser

ser Ser Ser

Pro Gly Thr

Ser Gly Ile

Ala
75

Thr Leu

Glu Thr

90

Cys

Lys Leu

Page 13

ctggggecte
tgcactgggt
gtggtggtag
cgtccacgay
attactgtgc

gccaagggac

Ala ala Pro

Asn 1le Gly

30

Ala Pro

45

Lys

Pro
60

AsSp Arg

Ile Ser Gly

Trp Asp Ser

Thr val Leu

110

gagagatcag

cacggtcacc

agtgaaggtt
gcgacaggcc
cacaagctac
cacagtctac
gagagattta

cacggtcacc

Gln
Asn Asn
lLeu Leu
Phe

Ser

GIn
80

Leu

Ser Leu

95

300
360
369

60
120
180
240
300
360
369



3115G438-5eq1-000001L
<220> ) . )
<223> Synthetic sequence: Licht chain variable domair sequence for
anti-TIM-3 antibody All_grI
<400> 46

Gln Ser val Leu Thr Gln Pro Pro Ser val Ser Ala Ala Pro Gly Gln
1 5 10 15

Lys val Thr Ile Ser Cys Ser Gly Ser Ser Ser Asn Ile g1y Asn Asn
20 25 0

Tyr val Ser Trp Tyr GIn GIln Leu Pro Gly Thr Ala Pro Lys Leu Leu
35 4¢ 45

Ile Eﬁr Gly Asn Asn Trp ggg Pro Ser Gly Ile 250 Asp Arg Phe ser

Gly ser Lys Ser Gly Thr Ser Ala Thr Leu Gly Ile Thr Gly Leu Gln
65 70 75 80

Thr Gly Asp Glu Ala Asp Tyr Tyr Cys Glu Thr Trp Asp Ser Ser Leu
85 90 95

ser Ala Gly val Phe Gly Gly Gly Thr Lys teu Thr val Leu

100 105 110
<210> 47
<211> 13
<212> PRT
<213> Homo sapiens
<400> 47
Ser Gly Ser Ser Ser Asn Ile Gly Asn ?gn Tyr val Ser
1 5
<210> A48
<211> 7
<212> PRT
<213> Homo sapiens
<400> 48

?1y AsSn Asn Trp érg Pro Ser

<210> 49

<211> 11

<2i2> PRT

<213> Homo sapiens

<400> 49
Glu Thr Trp Asp Ser Ser Leu Ser Ala ggy val
1 5 ;

<210> 50
Page 14



<?211>
<212>
<213>

<400>

GIn val
1

Thr Leu
Tyr 1Irp

Gly Glu
50

ser Arg
65

Lys lLeu
Arg Gly
Thr val

<210>
<211>
<212>
<213>

<220>
<223>

<400

GIn val

1

Thr Leu

Tyr Trp

Gly Glu
50

Ser Arg
65

116
PRT

Homo sapiens

50

Gln Leu

Ser Leu

20

er Trp
5

Ile Asn
val Thr
Ser ser

Tyr val
100

Ser Ser
115

51
116
PRT

Gln
5

Thr
Ile
His
Ile
val

835

Ala

Gln

Cys

Arg

ser

ser

70

Thr

Gly

Trp
Ala
Gln
Gly
55

val

Ala

Phe

artificial sequence

3115G438-seq1-000001

Gly Ala

Pro Pro
4C

Ser Thr
Asp Thr

Ala Asp

ASp Tyr

Gly Leu
10

Gly aly
Gly Lys
Asn Tyr
Ser Lys
Thr Ala
a0

Trp Gly

Leu

W
iD
-

Gly
Asn
60

Asn

val

GIn

Synthetic sequence: Heavy chain variahle
anti-TI¥-3 antibody clone All_gI

51

GIn Leu

Ser lLeu
20

ser Trp
35

Ile Asn

val Thr

Gin
5

Thr
Ile

His

Ile

GlIn

Cys

Ar‘g

Ser

Ser
70

Trp

Ala

Gly Ala

val Tyr
25

Pro Pro
40

ser Thr

Asp Thr

Gly Leu
10

Gly Gly

Gly Lys

Asn Tyr

Ser Lys
75

Page 15

l.eu

Ser

Gly

Asn

60

Asnh

Lys Pro Ser
15

Phe Ser Gly
30

Leu Glu Trp
45

Pro Ser leu
Gln phe ser

Tyr Tyr Cys

Gly Thr Leu
110

Glu

Tyr

Lys

Leu

80

Ala

val

domain sequence

Lys Pro Ser

Phe ser Gly
30

Leu Glu Trp
45

Pro Ser Leu

Gln Phe Ser

Glu

Tyr

Ile

Lys

Leu
80

for



3115G438-seq1-000001
Lys Leu Ser Ser val Thr Ala Ala Asp Thr Ala val Tyr Tyr cis Ala
85 90 9

Arg Gly Tyr val Ala Gly Phe Asp Tyr Trp Gly Gin Gly Thr Leu val
100 155 110

Thr val Ser Ser
115

<210> 52

<211> 10

<212> PRT

<213> Homo sapiens

<400> 52
Gly Gly Ser Phe Ser Gly Tyr Tyr Trp Ser
1 5 10

<210> 53

<211> 16

<212> PRT

<213> Homo sapiens

<400> 53
Glu Ile Asn His Ser Gly Ser Thr Asn Txr Asn Pro Ser Leu Lgs ser
1 5 1 A

<210> 54

<211> 8

<212> PRT

<213> Homo sapiens

<400> 54
g]y Tyr val Ala §1y Phe Asp Tyr

<210> 55

<211> 330

<212> DNA

<213> Homo sapiens

<400> 55
cagtctgtcg tgacgcagcc gecctcagtg tctgcggecc caggacagaa agtcaccatc 60

tcctgetctg gaagcagctc caacattggg aataattatg tatcctggta ccagcagctc 120
ccaggaacag cccccaaact cctcatttat ggcaataatt ggcgaccctc agggattcct 180
gaccgcttct ctggctccaa gtctggeace tcagccaccce tggccatcag cggacttcag 240
actggggacg aggccgatta ttactgcgaa acatgggata gcagcctgag tgctggggta 300
ttcggcggag ggaccaagct gaccgtccta 330
<210> 56

<211> 330
<212> DNA
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<713>

<220>
<223>

3115G438-s5eq1-000001

Aartificial sequence

domain sequence for anti-TIM-3 antibody clone All_gI

<400> 36
cagtctgtgt

tectgetety
ccaggaacag
gaccgcttet
actggggacg
ttcggcggag
<210>
<211>

<212>
<213>

57
348
DNA
Homo

<400> 537
caggtgcagce

acctgecgetg
ccagggaagy
ccgtecctca
aaactgagct
gctggctttg
<210> 58
<211> 3
<212> PRT
<213> Homo
<4Q0> 58

Ser Tyr Tyr
1

<210> 59
<211> 7
<212> PRT
<213> Homo
<400> 39

Ser Ser Asp
1

<210> 60
<211l> 6
<212> PRT
<213> Homo
<400> 60

tgacgcagcc
gaagcagctc
ccececaaact
ctggctccaa
aggccgatrta

ggaccaagct

sapiens

tacagcagtg
tctatggtgg
ggctggagtg
agagtcgagt
¢tgtgaccge

actactgggg

sapiens

Met His
5

sapiens

gccctcagtg
caacattggg
cctcatttat
gtctggeacc
ttactgccaa

gaccgtccta

gggcgceagga
gtccttcagt
gattgggcaa
caccatatca
cgcygacacg

ccagggaacc

Tyr Tyr Trp Gly
5

sapiens

tctgeggecc
aataattatg
ggcaataatt
tcagccaccc

acatgggata

ctgttgaagc
ggttactact
atcaatcata
gtagacacgt
gctgtgtatt

ctggtcaccy

Page 17

caggacagaa
tatcctggta
ggcgaccctc
tgggcatcac

gcagcctgag

cttcggagac
ggagctggat
gtggaagcac
ccaagaacca
actgtgcgay

tctcaage

agtcaccatc
ccagcagcete
agggattcct
cggacttcag

tgctgggota

ccrgtceectc
ccgeccagcecc
caactacaac
gttctccttg

aggctacgtg

synthetic sequence: Nucleotide sequence of heavy chain varijable

60
120
180
240
300
330

60
120
180
240
300
348



ser Ser Asn Trp Trp Ser
1 5

«210>
«21ll>
<212>
<213»

«3400>

61

:

PRT

Homo sapiens

61

Gly Tyr Tyr Trp Ser
1 5

3115G438-seq1-000001
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Claims:
1. An antibody or antigen binding fragment which is capable of binding to TIM-3,
optionally isolated, having the amino acid sequences i) to vi):

i) LC-CDR1: RASQDIGSYLA (SEQ ID NO:6)

i)  LC-CDR2: AASTLQS (SEQ ID NO:7)

i)  LC-CDRS3: QQSYSSPPT (SEQ ID NO:8)

iv)  HC-CDR1: SYYMH (SEQ ID NO:58), or
GYTFTSYYMH (SEQ ID NO:24)

v)  HC-CDR2: INPSGGSTSYAQKFQG  (SEQ ID NO:25)

vi)  HC-CDR3: SPGVVTALFDY (SEQ ID NO:26)

or a variant thereof in which one or two or three amino acids in one or more of the

sequences (i) to (vi) are replaced with another amino acid.

2. The antibody, or antigen binding fragment, of claim 1, having at least one light

chain variable region incorporating the following CDRs:

LC-CDR1: RASQDIGSYLA (SEQ ID NO:6)
LC-CDR2: AASTLQS (SEQ ID NO:7)
LC-CDRS3: QQSYSSPPT (SEQ ID NO:8)
3. The antibody, or antigen binding fragment, of claim 1 or 2, having at least one

heavy chain variable region incorporating the following CDRs:

HC-CDR1: SYYMH (SEQ ID NO:58), or
GYTFTSYYMH (SEQ IDNO:24)
HC-CDR2: [INPSGGSTSYAQKFQG (SEQ ID NO:25)
HC-CDRS: SPGVVTALFDY (SEQ ID NO:26)
4. The antibody, or antigen binding fragment, of any one of claims 1 to 3, wherein

the antibody is cytotoxic.

5. The antibody, or antigen binding fragment, of any one of claims 1 to 4, wherein

the antibody is effective to restore T-cell function in T-cells exhibiting T-cell exhaustion or

T-cell anergy.
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An in vitro complex, optionally isolated, comprising an antibody, or antigen binding

fragment, according to any one of claims 1 to 5 bound to TIM-3.

7.

CDRs:

9.

An isolated light chain variable region polypeptide comprising the following CDRs:

LC-CDR1: RASQDIGSYLA (SEQ ID NO:6)
LC-CDR2: AASTLQS (SEQ ID NO:7)
LC-CDR3: QQSYSSPPT (SEQ ID NO:8)

An isolated heavy chain variable region polypeptide comprising the following

HC-CDR1: SYYMH (SEQ ID NO:58), or
GYTFTSYYMH (SEQ ID NO:24)

HC-CDR2: IINPSGGSTSYAQKFQG  (SEQ ID NO:25)

HC-CDR3: SPGVVTALFDY (SEQ ID NO:26)

An isolated light chain variable region polypeptide of claim 7 in combination with a

heavy chain variable region polypeptide according to claim 8.

10.

An antibody or antigen binding fragment which is capable of binding to TIM-3,

comprising a heavy chain and a light chain variable region sequence, wherein:

11.

the heavy chain comprises a HC-CDR1, HC-CDR2, HC-CDRS3, having at least
85% overall sequence identity to SYYMH (SEQ ID NO:58) or GYTFTSYYMH
(SEQ ID NO:24), INPSGGSTSYAQKFQG (SEQ ID NO:25), SPGVVTALFDY
(SEQ ID NO:26) respectively, and

the light chain comprises a LC-CDR1, LC-CDR2, LC-CDRS, having at least 85%
overall sequence identity to RASQDIGSYLA (SEQ ID NO:6), AASTLQS (SEQ ID
NO:7), QQSYSSPPT (SEQ ID NO:8), respectively.

An antibody or antigen binding fragment which is capable of binding to TIM-3,

optionally isolated, comprising a heavy chain and a light chain variable region sequence,

wherein:

the heavy chain sequence has at least 85% sequence identity to the heavy chain

sequence: SEQ ID NO: 19, and

the light chain sequence has at least 85% sequence identity to the light chain

sequence: SEQ ID NO:1.
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12. An antibody or antigen binding fragment which is capable of binding to TIM-3,

optionally isolated, having the amino acid sequences i) to vi):

)  LC-CDR1: RASQSVGSYLA (SEQ ID NO:9)

iy LC-CDR2: DATNRAT (SEQ ID NO:10)

i)  LC-CDR3: QHRRT (SEQ ID NO:11)

iv)  HC-CDRT: SSDYYWG (SEQ ID NO:59), or
GGSIGSSDYYWG (SEQ ID NO:27)

v)  HC-CDR2: SIYYSGSTYYNPSLKS (SEQ ID NO:28)

vi) HC-CDRS3: GEHRGEFDY (SEQ ID NO:29)

or a variant thereof in which one or two or three amino acids in one or more of the

sequences (i) to (vi) are replaced with another amino acid.

13. The antibody, or antigen binding fragment, of claim 12, having at least one light

chain variable region incorporating the following CDRs:

LC-CDR1:  RASQSVGSYLA (SEQ ID NO:9)
LC-CDR2:  DATNRAT (SEQ ID NO:10)
LC-CDR3:  QHRRT (SEQ ID NO:11)

14, The antibody, or antigen binding fragment, of claim 12 or 13, having at least one

heavy chain variable region incorporating the following CDRs:

HC-CDR1: SSDYYWG (SEQ ID NO:59), or

GGSIGSSDYYWG (SEQ ID NO:27)
HC-CDR2: SIYYSGSTYYNPSLKS (SEQ ID NO:28)
HC-CDRS3: GEHRGEFDY (SEQ ID NO:29)

15. The antibody, or antigen binding fragment, of any one of claims 12 to 14, wherein

the antibody is cytotoxic.

16. The antibody, or antigen binding fragment, of any one of claims 12 to 15, wherein
the antibody is effective to restore T-cell function in T-cells exhibiting T-cell exhaustion or

T-cell anergy.
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17. An in vitro complex, optionally isolated, comprising an antibody, or antigen binding
fragment, according to any one of claims 12 to 16 bound to TIM-3.

18. An isolated light chain variable region polypeptide comprising the following CDRs:

LC-CDR1: RASQSVGSYLA (SEQ ID NO:9)
LC-CDR2: DATNRAT (SEQ ID NO:10)
LC-CDRS: QHRRT (SEQ ID NO:11)

19. An isolated heavy chain variable region polypeptide comprising the following
CDRs:

HC-CDR1: SSDYYWG (SEQ ID NO:59), or
GGSIGSSDYYWG (SEQ ID NO:27)

HC-CDR2: SIYYSGSTYYNPSLKS (SEQ ID NO:28)

HC-CDRS3: GEHRGEFDY (SEQ ID NO:29)

20. An isolated light chain variable region polypeptide of claim 18 in combination with
a heavy chain variable region polypeptide according to claim 19.

21. An antibody or antigen binding fragment which is capable of binding to TIM-3,
comprising a heavy chain and a light chain variable region sequence, wherein:
the heavy chain comprises a HC-CDR1, HC-CDR2, HC-CDRS3, having at least
85% overall sequence identity to SSDYYWG (SEQ ID NO:59) or
GGSIGSSDYYWG (SEQ ID NO:27), SIYYSGSTYYNPSLKS (SEQ ID NO:28),
GEHRGEFDY (SEQ ID NO:29), respectively, and

the light chain comprises a LC-CDR1, LC-CDR2, LC-CDR3, having at least 85%
overall sequence identity to RASQSVGSYLA (SEQ ID NO:9), DATNRAT (SEQ ID
NO:10), QHRRT (SEQ ID NO:11), respectively.

22. An antibody or antigen binding fragment which is capable of binding to TIM-3,
optionally isolated, comprising a heavy chain and a light chain variable region sequence,
wherein: k

the heavy chain sequence has at least 85% sequence identity to the heavy chain
sequence: SEQ ID NO: 20, and

the light chain sequence has at least 85% sequence identity to the light chain
sequence: SEQ ID NO:2. '
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23. An antibody or antigen binding fragment which is capable of binding to TIM-3,
optionally isolated, having the amino acid sequences i) to vi):

) LC-CDR1: RSSQSLLHSNGYNYLD  (SEQ ID NO:12)

i) LC-CDR2: LGSNRAS (SEQ ID NO:13)

iii) LC-CDR3: MQGTHWPPT (SEQ ID NO:14)

iv) HC-CDR1: SSNWWS (SEQ ID NO:60), or
GGSISSSNWWS (SEQ 1D NO:30)

v) HC-CDR2: EIYHSGSTNYNPSLKS (SEQ ID NO:31)

vi) HC-CDR3: VVAVAGTVDY (SEQ ID NO:32)

or a variant thereof in which one or two or three amino acids in one or more of the

sequences (i) to (vi) are replaced with another amino acid.

24, The antibody, or antigen binding fragment, of claim 23, having at least one light

chain variable region incorporating the following CDRs:

LC-CDR1: RSSQSLLHSNGYNYLD (SEQ ID NO:12)
LC-CDR2: LGSNRAS (SEQ ID NO:13)
LC-CDR3: MQGTHWPPT (SEQ ID NO:14)

25. The antibody, or éntigen binding fragment, of claim 23 or 24, having at least one

heavy chain variable region incorporating the following CDRs:

HC-CDRA1: SSNWWS (SEQ ID NO:60), or

GGSISSSNWWS (SEQ ID NO:30)
HC-CDR2: EIYHSGSTNYNPSLKS (SEQ ID NO:31)
HC-CDRS3: VVAVAGTVDY (SEQ ID NO:32)

26. The antibody, or antigen binding fragment, of any one of claims 23 to 25, wherein

the antibody is cytotoxic.

27. The antibody, or antigen binding fragment, of any one of claims 23 to 26, wherein
the antibody is effective to restore T-cell function in T-cells exhibiting T-cell exhaustion or

T-cell anergy.
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28. An in vitro complex, optionally isolated, comprising an antibody, or antigen binding
fragment, according to any one of claims 23 to 27 bound to TIM-3.

29. An isolated light chain variable region polypeptide comprising the following CDRs:

LC-CDR1: RSSQSLLHSNGYNYLD (SEQ ID NO:12)
LC-CDR2: LGSNRAS (SEQ ID NO:13)
LC-CDRa: MQGTHWPPT (SEQID NO:14)

30.  Anisolated heavy chain variable region polypeptide comprising the following
CDRs:

HC-CDR1: SSNWWS (SEQ ID NO:60), or
GGSISSSNWWS (SEQ ID NO:30)

HC-CDR2: EIYHSGSTNYNPSLKS (SEQ ID NO:31)

HC-CDRS3: VWAVAGTVDY (SEQ ID NO:32)

31.  Anisolated light chain variable region polypeptide of claim 29 in combination with
a heavy chain variable region polypeptide according to claim 30.

32. An antibody or antigen binding fragment which is capable of binding to TIM-3,
comprising a heavy chain and a light chain variable region sequence, wherein:
the heavy chain comprises a HC-CDR1, HC-CDR2, HC-CDRS3, having at least
85% overall sequence identity to SSNWWS (SEQ ID NO:60) or GGSISSSNWWS
(SEQ ID NO:30), EIYHSGSTNYNPSLKS (SEQ ID NO:31), VVAVAGTVDY (SEQ
ID NO:32), respectively, and

the light chain comprises a LC-CDR1, LC-CDR2, LC-CDRS3, having at least 85%
overall sequence identity to RSSQSLLHSNGYNYLD (SEQ ID NO:12),
LGSNRAS (SEQ ID NO:13), MQGTHWPPT (SEQ ID NO:14),respectively.

33. An antibody or antigen binding fragment which is capable of binding to TIM-3,
optionally isolated, comprising a heavy chain and a light chain variable region sequence,
wherein:

the heavy chain sequence has at least 85% sequence identity to the heavy chain
sequence: SEQ ID NO: 21, and

the light chain sequence has at least 85% sequence identity to the light chain
sequence: SEQ ID NO:3.
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34. An antibody or antigen binding fragment which is capable of binding to TiM-3,

optionally isolated, having the amino acid sequences i) to vi):

i) LC-CDR1: RASQSVSSSYLA (SEQ ID NO:15)

i)  LC-CDR2: GASSRAT (SEQ ID NO:16)

i)  LC-CDRS: QQYGSSPIT (SEQ ID NO:17)

iv)  HC-CDRT: SYYMH (SEQ ID NO:58), or
GYTFTSYYMH (SEQ ID NO:24)

v)  HC-CDR2: INPSGGSTSYAQKFQG  (SEQ ID NO:25)

vi)  HC-CDR3: DQYSSGWYYYGMDV (SEQ ID NO:33)

or a variant thereof in which one or two or three amino acids in one or more of the

sequences (i) to (vi) are replaced with another amino acid.

35. The antibody, or antigen binding fragment, of claim 34, having at least one light

chain variable region incorporating the following CDRs:

LC-CDR1: RASQSVSSSYLA (SEQ ID NO:15)
LC-CDR2: GASSRAT (SEQ ID NO:16)
LC-CDRS: QQYGSSPIT (SEQ ID NO:17)

36. The antibody, or antigen binding fragment, of claim 34 or 35, having at least one

heavy chain variable region incorporating the following CDRs:

HC-CDR1: SYYMH (SEQ ID NO:58), or
GYTFTSYYMH (SEQ ID NO:24)

HC-CDR2: INPSGGSTSYAQKFQG  (SEQ ID NO:25)

HC-CDRS3: DQYSSGWYYYGMDV (SEQ ID NO:33)

37. The antibody, or antigen binding fragment, of any one of claims 34 to 36, wherein

the antibody is cytotoxic.

38. The antibody, or antigen binding fragment, of any one of claims 34 to 37, wherein
the antibody is effective to restore T-cell function in T-cells exhibiting T-cell exhaustion or

T-cell anergy.
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39. An in vitro complex, optionally isolated, comprising an antibody, or antigen binding
fragment, according to any one of claims 34 to 38 bound to TIM-3.

40. An isolated light chain variable region polypeptide comprising the following CDRs:

LC-CDR1: RASQSVSSSYLA  (SEQID NO:15)
LC-CDR2: GASSRAT (SEQ ID NO:16)
LC-CDRa: QQYGSSPIT (SEQ ID NO:17)

41. An isolated heavy chain variable region polypeptide comprising the following
CDRs:

HC-CDR1: SYYMH (SEQ ID NO:58), or
GYTFTSYYMH (SEQ ID NO:24)

HC-CDR2: INPSGGSTSYAQKFQG (SEQ ID NO:25)

HC-CDR3: DQYSSGWYYYGMDV (SEQ ID NO:33)

42. An isolated light chain variable region polypeptide of claim 40 in combination with
a heavy chain variable region polypeptide according to claim 41.

43, An antibody or antigen binding fragment which is capable of binding to TIM-3,
comprising a heavy chain and a light chain variable region sequence, wherein:
the heavy chain comprises a HC-CDR1, HC-CDR2, HC-CDRS, having at least
85% overall sequence identity to SYYMH (SEQ ID NO:58) or GYTFTSYYMH
(SEQ ID NO:24), INPSGGSTSYAQKFQG (SEQ ID NO:25),
DQYSSGWYYYGMDV (SEQ ID NO:33), respectively, and

the light chain comprises a LC-CDR1, LC-CDR2, LC-CDRS3, having at least 85%
overall sequence identity to RASQSVSSSYLA (SEQ ID NO:15),
GASSRAT (SEQ ID NO:18), QQYGSSPIT (SEQ ID NO:17), respectively.

44, An antibody or antigen binding fragment which is capable of binding to TiM-3,
optionally isolated, comprising a heavy chain and a light chain variable region sequence,
wherein:

the heavy chain sequence has at least 85% sequence identity to the heavy chain
sequence: SEQ ID NO: 22, and

the light chain sequence has at least 85% sequence identity to the light chain
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sequence: SEQ ID NO:4.

45, An antibody or antigen binding fragment which is capable of binding to TIM-3,

optionally isolated, having the amino acid sequences i) to vi):

i LC-CDR1: RASQSVSSSYLA (SEQ ID NO:15)

i)  LC-CDR2: GASSRAT (SEQ ID NO:16)

i)  LC-CDRS: QQYGSSPIT (SEQ ID NO:17)

iv)  HC-CDRT: SYYMH (SEQ ID NO:58), or
GYTFTSYYMH (SEQ ID NO:24)

v)  HC-CDR2: INPSGGSTSYAQKFQG  (SEQ ID NO:25)

vi)  HC-CDR3: DLYSYGFYYYGMDV (SEQ ID NO:34)

or a variant thereof in which one or two or three amino acids in one or more of the

sequences (i) to (vi) are replaced with another amino acid.

48. The antibody, or antigen binding fragment, of claim 45, having at least one light
chain variable region incorporating the following CDRs:

LC-CDR1: RASQSVSSSYLA  (SEQID NO:15)
LC-CDR2: GASSRAT (SEQ ID NO:16)
LC-CDRS3: QQYGSSPIT (SEQ ID NO:17)

47. The antibody, or antigen binding fragment, of claim 45 or 46, having at least one
heavy chain variable region incorporating the following CDRs:

HC-CDRT: SYYMH (SEQ ID NO:58), or
GYTFTSYYMH (SEQ ID NO:24)

HC-CDR2: INPSGGSTSYAQKFQG  (SEQ ID NO:25)

HC-CDR3: DLYSYGFYYYGMDV (SEQ ID NO:34)

48. The antibody, or antigen binding fragment, of any one of claims 45 to 47, wherein
the antibody is cytotoxic.

49. The antibody, or antigen binding fragment, of any one of claims 45 to 48, wherein
the antibody is effective to restore T-cell function in T-cells exhibiting T-cell exhaustion or

T-cell anergy.
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50. An in vitro complex, optionally isolated, comprising an antibody, or antigen binding
fragment, according to any one of claims 45 to 49 bound to TIM-3.

51. An isolated light chain variable region polypeptide comprising the following CDRs:

LC-CDR1: RASQSVSSSYLA  (SEQID NO:15)
LC-CDR2: GASSRAT (SEQ ID NO:16)
LC-CDR3: QQYGSSPIT (SEQ D NO:17)

52. An isolated heavy chain variable region polypeptide comprising the following
CDRs:

HC-CDR1: SYYMH (SEQ ID NO:58), or
GYTFTSYYMH (SEQ ID NO:24)

HC-CDR2: IINPSGGSTSYAQKFQG  (SEQ ID NO:25)

HC-CDRS: DLYSYGFYYYGMDV (SEQ ID NO:34)

53. An isolated light chain variable region polypeptide of claim 51 in combination with
a heavy chain variable region polypeptide according to claim 52.

54, An antibody or antigen binding fragment which is capable of binding to TIM-3,
comprising a heavy chain and a light chain variable region sequence, wherein:
the heavy chain comprises a HC-CDR1, HC-CDR2, HC-CDRS3, having at least
85% overall sequence identity to SYYMH (SEQ ID NO:58) or GYTFTSYYMH
(SEQ ID NO:24), INPSGGSTSYAQKFQG (SEQ ID NO:25),
DLYSYGFYYYGMDV (SEQ ID NO:34), respectively, and

the light chain comprises a LC-CDR1, LC-CDR2, LC-CDR3, having at least 85%
overall sequence identity to RASQSVSSSYLA (SEQ ID NO:15),
GASSRAT (SEQ ID NO:16), QQYGSSPIT (SEQ ID NO:17), respectively.

55. An antibody or antigen binding fragment which is capable of binding to TIM-3,
optionally isolated, comprising a heavy chain and a light chain variable region sequence,
wherein:

the heavy chain sequence has at least 85% sequence identity to the heavy chain
sequence: SEQ ID NO: 23, and

the light chain sequence has at least 85% sequence identity to the light chain
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sequence: SEQ ID NO:5.

56. An antibody, or antigen binding fragment which is capable of binding to TIM-3,

optionally isolated, having the amino acid sequences i) to vi):

) LC-CDR1: SGSSSNIGNNYVS (SEQ ID NO:47)

i) LC-CDR2: GNNWRPS (SEQ ID NO:48)

iii) LC-CDR3: ETWDSSLSAGY (SEQ ID NO:49)

iv) HC-CDR1: GYYWS (SEQ ID NO:61), or
GGSFSGYYWS (SEQ ID NO:52)

v) HC-CDR2: EINHSGSTNYNPSLKS (SEQ ID NO:53)

vi) HC-CDR3: GYVAGFDY (SEQ ID NO:54)

or a variant thereof in which one or two or three amino acids in one or more of the

sequences (i) to (vi) are replaced with another amino acid.

57. The antibody, or antigen binding fragment, of claim 1, having at least one light

chain variable region incorporating the following CDRs:

LC-CDR1: SGSSSNIGNNYVS (SEQ ID NO:47)
LC-CDR2: GNNWRPS (SEQ ID NO:48)
LC-CDR3: ETWDSSLSAGY (SEQ ID NO:49)

58. The antibody, or antigen binding fragment, of claim 1 or 2, having at least one

heavy chain variable region incorporating the following CDRs:

HC-CDR1:

HC-CDR2:
HC-CDR3:

GYYWS
GGSFSGYYWS
EINHSGSTNYNPSLKS
GYVAGFDY

(SEQ ID NO:61), or
(SEQ ID NO:52)
(SEQ ID NO:53)
(SEQ ID NO:54)

50. The antibody, or antigen binding fragment, of any one of claims 1 to 3, wherein

the antibody is cytotoxic.

60. The antibody, or antigen binding fragment, of any one of claims 1 to 4, wherein
the antibody is effective to restore T-cell function in T-cells exhibiting T-cell exhaustion or

T-cell anergy.
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61. An in vitro complex, optionally isolated, comprising an antibody, or antigen binding
fragment, according to any one of claims 1 to 5 bound to TIM-3.

62. An isolated light chain variable region polypeptide comprising the following CDRs:

LC-CDRI: SGSSSNIGNNYVS (SEQ ID NO:47)
LC-CDR2: GNNWRPS (SEQ ID NO:48)
LC-CDR3: ETWDSSLSAGY (SEQ ID NO:49)

63. An isolated heavy chain variable region polypeptide comprising the following
CDRs:

HC-CDR1: GYYWS (SEQ ID NO:61), or
GGSFSGYYWS (SEQ ID NO:52)

HC-CDR2: EINHSGSTNYNPSLKS (SEQ ID NO:53)

HC-CDR3: GYVAGFDY (SEQ ID NO:54)

64. An isolated light chain variable region polypeptide of claim 7 in combination with a
heavy chain variable region polypeptide according to claim 8.

65. An antibody or antigen binding fragment which is capable of binding to TIM-3,
comprising a heavy chain and a light chain variable region sequence, wherein:
the heavy chain comprises a HC-CDR1, HC-CDR2, HC-CDRS, having at least
85% overall sequence identity to GYYWS (SEQ ID NO:61) or GGSFSGYYWS
(SEQ ID NO:52), EINHSGSTNYNPSLKS (SEQ ID NO:53), GYVAGFDY (SEQ
ID NO:54), respectively, and
the light chain comprises a LC-CDR1, LC-CDR2, LC-CDR3, having at least
85% overall sequence identity to SGSSSNIGNNYVS (SEQ ID NO:47),
GNNWRPS (SEQ ID NO:48), ETWDSSLSAGV (SEQ ID NO:49), respectively.

66. An antibody or antigen binding fragment which is capable of binding to TIM-3,
optionally isolated, comprising a heavy chain and a light chain variable region sequence,
wherein:

the heavy chain sequence has at least 85% sequence identity to the heavy chain
sequence: SEQ ID NO: 50 or 51, and

the light chain sequence has at least 85% sequence identity to the light chain

'sequence: SEQ ID NO:45 or 46.
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67. An antibody or antigen binding fragment, optionally isolated, which is capable of
binding to TIM-3, which is a bispecific antibody or a bispecific antigen binding fragment
comprising (i) an antigen binding fragment or polypeptide according to any of one of
claims 1 to 66, and (ii) an antigen binding domain which is capable of binding to a target

protein other than TIM-3.

68. The antibody, or antigen binding fragment, of claim 67, wherein the antigen
binding domain which is capable of binding to a target protein other than TIM-3 is capable
of binding to CD3 or a CD3 polypeptide.

69. A composition comprising the antibody, or antigen binding fragment, or
polypeptide of any one of claims 1 to 68 and at least one pharmaceutically-acceptable

carrier.

70. An isolated nucleic acid encoding the antibody, or antigen binding fragment or

polypeptide of any of one of claims 1 to 68.

71. A vector comprising the nucleic acid of any one of claims 70.

72. A host cell comprising the vector of claim 71.

73. A method for making an antibody, or antigen binding fragment or polypeptide of
any of one of claims 1 to 68 comprising culturing the host cell of claim 72 under
conditions suitable for the expression of a vector encoding the antibody, or antigen
binding fragment or polypeptide, and recovering the antibody, or antigen binding fragment
or polypeptide.

74. An antibody, antigen binding fragment or polypeptide according to any of one of
claims 1 to 68 for use in therapy, or in a method of medical treatment.

75. An antibody, antigen binding fragment or polypeptide according to any of one of
claims 1 to 68 for use in the treatment of cancer or a T-cell dysfunctional disorder.
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76.  An antibody, antigen binding fragment or polypeptide according to any of one of
claims 1 to 68 for use in the treatment of cancer.

77. An antibody, antigen binding fragment or polypeptide according to any of one of

claims 1 to 68 for use in the treatment of an infectious disease.

78. Use of an antibody, antigen binding fragment or polypeptide according to any of
one of claims 1 to 68 in the manufacture of a medicament for use in the treatment of

cancer or a T-cell dysfunctional disorder.

79. Use of an antibody, antigen binding fragment or polypeptide according to any of
one of claims 1 to 68 in the manufacture of a medicament for use in the treatment of
cancer.

80. Use of an antibody, antigen binding fragment or polypeptide according to any of
one of claims 1 to 88 in the manufacture of a medicament for use in the treatment of an
infectious disease.

81. A method, in vitro or in vivo, of killing a cell that expresses TIM-3 oomprising‘
administering an antibody, antigen binding fragment or polypeptide according to any one
of claims 1 to 68 to a cell that expresses TIM-3.

82. A method, in vitro or in vivo, of enhancing T-cell function comprising administering
an antibody, antigen binding fragment or polypeptide according to any one of claims 1 to
686 to a dysfunctional T-cell.

83. A method of treating cancer or a T-cell dysfunctional disorder comprising
administering an antibody, antigen binding fragment or polypeptide according to any one
of claims 1 to 68 to a patient suffering from cancer or a T-cell dysfunctional disorder.
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84. A method of treating cancer comprising administering an antibody, antigen binding
fragment or polypeptide according to any one of claims 1 to 68 to a patient suffering from

cancer.

85. A method of freating an infectious disease comprising administering an antibody,
antigen binding fragment or polypeptide according to any one of claims 1to 68 to a

patient suffering from an infectious disease.

86. A method comprising contacting a sample containing, or suspected to contain,
TIM-3 with an antibody or antigen binding fragment according to any one of claims 1 to 68
and detecting the formation of a complex of antibody, or antigen binding fragment, and
TIM-3.

87. A method of diagnosing a disease or condition in a subject, the method
comprising contacting, in vitro, a sample from the subject with an antibody, or antigen
binding fragment, according to any one of claims 1 to 68 and detecting the formation of a

complex of antibody, or antigen binding fragment, and TIM-3.

88. A method of selecting or stratifying a subject for treatment with a modulator of
TIM-3 signalling, the method comprising contacting, in vitro, a sample from the subject
with an antibody, or antigen binding fragment, according to any one of claims 1 to 68 and

detecting the formation of a complex of antibody, or antigen binding fragment, and TIM-3.

89. Use of an antibody, or antigen binding fragment, according to any one of claims 1
to 68 for the detection of TIM-3 /n vitro.

90. Use of an antibody, or antigen binding fragment, according to any one of claims 1

to 68 as an in vitro diagnostic agent.

91. A method for expanding a population of T cells, wherein T cells are contacted in
vitro or ex vivo with an antibody, antigen binding fragment or polypeptide according to any

one of claims 1 to 68.



10

78

92. A method of treatment of a subject having a T-cell dysfunctional disorder, the
method comprising culturing T cells obtained from a blood sample from a subject in the
presence of an antibody, antigen binding fragment or polypeptide according to any one of
claims 1 to 68 so as to expand the T cell population, collecting expanded T cells, and
administering the expanded T cells to a subject in need of treatment.



