WO 2021/156171 PCT/EP2021/052249

ANTIBODIES AGAINST KLK5

FIELD OF THE INVENTION

The present invention relates to antibodies which bind and inhibit KLK5 and methods of using the
same to treat diseases caused by KLK5 dysregulation. In particular, the present invention relates
to anti-KLK5 antibodies and their use in the treatment of Netherton disease, ichthyoses such as
congenital ichthyosis, atopic dermatitis, and cancer.

BACKGROUND OF THE INVENTION

Kallikrein-related peptidases (known as KLKs) constitute a single family of 15 highly conserved
trypsin or chymotrypsin-like serine proteases encoded by the largest uninterrupted cluster of
protease-encoding genes (chromosome 19g13.4) in the human genome (Sotiropoulou G. et al.,
2009; JBC 284:48, 32989-94).

KLK proteins are synthesized as inactive pre-pro-forms that are proteolytically processed to
secrete inactive pro-forms. Such pro-forms are subsequently activated to mature peptidases by
specific proteolytic removal of their N-terminal pro-peptide either by other KLKs or endopeptidase
or by autocatalytic cleavage such as for KLK5. KLK5 has trypsin-like activity. In its pre-pro-form,
it comprises a 29 amino acid signal peptide, followed by a 37 amino acid activation peptide. The
active mature form consists of 237 amino acids comprising the mature enzyme which includes
the serine-protease domain responsible for protease activity (Michael |.P et al., 2005; JBC 280:15,
14628-35).

Whilst KLKS is found in many tissues, it appears to be most abundantly expressed in skin. Along
with KLK7, KLK5 is expressed in the upper spinous and granular levels of skin along with KLK7,
where keratinocytes undergo terminal differentiation and are transformed in corneocytes that build
the stratum corneum. The stratum corneum function as a barrier to the outside environment and
is maintained through constant replacement of corneocytes shed by the process of desquamation.
Because KLKS5 is capable of activating pro-KLK7 and other kallikreins, its role in desquamation is
essential.

Following activation, mature KLKS5 is inactivated by the endogenous inhibitor Lymphoepithelial
Kazal-type inhibitor (LEKTI) which is encoded by the SPINK5 gene (Chavans P et al., 2005; Nat

Genet 37, 56-65). LEKTI contains 15-domain serine protease inhibitor domains forming a tight
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complex with KLK5. Variation in pH govern this tight interaction with acidic pH releasing active
KLK5 from the complex (Deraison C et al. 2007; Mol Biol Cell 18 3607-19).

Loss-of-function mutations in SPINK5 gene causes Netherton syndrome, a rare autosomal
recessive skin disease characterized by ichthyosis features with severe inflammation, skin
scaling, elevated IgE levels and constant allergic manifestations (Hovnanian A. 2013; Cell Tissue
Res 351 289-300). Secondary to epidermal protease hyperactivity, lack of LEKTI causes stratum
corneum detachment caused by KLK5 activity on desmoglein and on desmosome which in turn
favors high permeability to various allergens causing atopic dermatitis-like lesions. KLK5 activity
on KLK7 also contributes to a defective skin barrier leading to allergen and microbe penetration
and production of IL-1beta.

SPINKS /- mice recapitulate a phenotype highly reminiscent of Netherton syndrome replicating
cutaneous and inflammatory aspects of the disease (Yant T et al.; 2004, Genes Dev 18 2354-58).
SPINKS /- epidermis from Netherton’s syndrome patients displays unopposed KLK5 and KLK7
protease activity which appears to sustain activation of pro-inflammatory and pro-signaling
pathways including the KLK5-PAR2-TSLP (thymic stromal lymphopoietin) axis. In both SPINKS -
/-and KLK5 /- mice, the KLK5 knock-out was sufficient to correct such cutaneous manifestation
of LEKTI knock-out, illustrating the crucial role of KLK5 in skin homeostasis.

In recent years, several studies have reported a genetic association between Atopic Dermatitis
(AD) and LEKTI polymorphism with abnormal variants of LEKTI being expressed (Hovnanian A.
2013; Cell Tissue Res 351 289-300).

To date, no KLK5 specific therapies exist although a KLK7 inhibitor is in clinical development.
Other approaches aimed at replacing LEKTI have been pursued, including gene addition by
means of SPINKS5 lentiviral or adenoviral vector and autologous grafts of genetically corrected
patient keratinocytes (Di WL. et al.; 2011, Mol Ther 19 408-16).

Therefore, there remains a need for anti-KLK5 therapies, such as passive-immune therapies
aimed at inhibiting KLK5 that could exert therapeutic effects in diseases associated with or caused
by the dysregulation of KLKS5.

SUMMARY OF THE INVENTION

The present invention addresses the above-identified need by providing inhibitory anti-KLK5
antibodies according to the following embodiments.
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Embodiment 1: A monoclonal antibody which binds to kallikrein 5 (KLK5), wherein the antibody

comprises a variable light chain and a variable heavy chain, and wherein:

a. the variable light chain comprises a CDR-L1 comprising SEQ ID NO: 1 or 7 or 8 or
9, a CDR-L2 comprising SEQ ID NO: 2 and a CDR-L3 comprising SEQ ID NO: 3;
and

b. the variable heavy chain comprises a CDR-H1 com comprising SEQ ID NO: 4, a
CDR-H2 comprising SEQ ID NO: 5 and a CDR-H3 comprising SEQ ID NO: 6 or
any one of SEQ ID NO: 10 to 29, preferably 10, 11, 13 to 16, 18, 20, 22 to 25, 27
or 29.

Embodiment 2: The antibody according to Embodiment 1, wherein

a. the variable light chain comprises a CDR-L1 comprising SEQ ID NO: 7, a CDR-L2
comprising SEQ ID NO: 2 and a CDR-L3 comprising SEQ ID NO: 3; and

b. the variable heavy chain comprises a CDR-H1 com comprising SEQ ID NO: 4, a
CDR-H2 comprising SEQ ID NO: 5 and a CDR-H3 comprising SEQ ID NO: 10 or
14 or 23.

Embodiment 3:The antibody according to Embodiments 1 or 2, wherein

a. the variable light chain comprises a CDR-L1 comprising SEQ ID NO: 7, a
CDR-L2 comprising SEQ ID NO: 2 and a CDR-L3 comprising SEQ ID NO:
3; and

b. the variable heavy chain comprises a CDR-H1 com comprising SEQ ID
NO: 4, a CDR-H2 comprising SEQ ID NO: 5 and a CDR-H3 comprising
SEQ ID NO: 23.

Embodiment 4: The antibody according to any one of the preceding Embodiments wherein the

antibody is a chimeric or humanized antibody.

Embodiment 5: The antibody according to any one of the preceding claims, wherein the antibody

is a full-length antibody.
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Embodiment 6: The antibody according to Embodiment 5, wherein the full-length antibody is

selected from an 1gG1, 1gG4 or IgG4P.

Embodiment 7: The antibody according to any one of Embodiments 1 to 4, wherein the antibody
is selected from a Fab, a Fab’, a F(ab’),, a scFv, a dAb or a V.

Embodiment 8: The antibody according to any one of Embodiments 1 to 7, wherein the antibody

comprises:

a. a variable light chain comprising SEQ ID NO: 30 or 34 or 38 or 42 or 46;
and/or

b. a variable heavy chain comprising SEQ ID NO: 32 or 50 or 54 or 58 or 62
or 66 or 70 or 74 or 78 or 82 or 86 or 90 or 94 or 98 or 102 or 106 or 110
or 114 or 118 or 122 or 126 or 130 or 134, preferably 32 or 50 or 54 or 58
or62 or66 or 70 or 74 or 78 or 82 or 86 or 90 or 94 or 98 or 106 or 110 or
114 or 118 or 126 or 134.

Embodiment 9: The antibody according to any one of Embodiments 1 to 8, wherein the antibody

comprises:

a. avariable light chain comprising SEQ ID NO: 38; and/or
b. a variable heavy chain comprising SEQ ID NO: 110.

Embodiment 10: The antibody according to any one of Embodiments 1 to 6 or 8 or 9, wherein the

antibody comprises:

a. alight chain comprising SEQ ID NO: 36 or 40 or 44 or 48; and

b. a heavy chain comprising SEQ ID NO:52 or 56 or 60 or 64 or 68 or 72 or
76 or 80 or 84 or 88 or 92 or 96 or 100 or 104 or 108 or 112 or 116 or 120
or 124 or 128 or 132 or 136, preferably 52 or 56 or 60 or 64 or 68 or 72 or
76 or 80 or 84 or 88 or 92 or 96 or 100 or 108 or 112 or 116 or 120 or 128
or 136.

Embodiment 11: The antibody according to any one of Embodiments 1 to 8, wherein the antibody

comprises:

a. alight chain comprising SEQ ID NO: 40; and
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b. aheavy chain comprising SEQ ID NO: 112.

Embodiments 12: The antibody according to any one of the preceding Embodiments wherein
KLKS5 is human KLK5 comprising SEQ ID NO: 142 or 143 or 144 or cyno KLK5 comprising SEQ
ID NO: 151.

Embodiment 13: The antibody according to any one of the preceding Embodiments which binds
to kallikrein 5 (KLKS5), wherein the antibody binds to an epitope of human KLK5 comprising at
least one, preferably at least two or more, amino acid residue from the group consisting of Leu212,
Ser213, GIn214, Lys215, Arg216, Glu218, Asp219, Ala220, Pro222, Gly233, Pro269, Asn270 and
Pro272 with reference to SEQ ID NO: 142.

Embodiment 14: The antibody according to Embodiment 13, wherein the epitope is characterized

by X-ray crystallography.
Embodiment 15: The antibody according to any one of Embodiments 1 to 14, wherein the antibody

a. inhibits or reduces the protease activity of KLK5; and/or

b. binds to KLK5 when KLK5 is bound to LEKTI, or a fragment of LEKTI;
and/or

c. does not compete with LEKTI, or a fragment of LEKTI, for binding KLKS5;
and/or

d. forms a complex with KLKS bound to LEKT]I, or a fragment of LEKTI.

Embodiment 16: The antibody according to Embodiment 15 wherein the fragment of LEKTI is
human LEKTI domain 5 comprising amino acids 1 to 64 of SEQ ID NO: 145 or LEKTI domain 8
comprising amino acids 1 to 71 of SEQ ID NO: 152.

Embodiment 17: The antibody according to any one of the preceding Embodiments wherein the
antibody binds human KLK5, preferably human KLK5 comprising SEQ ID NO: 144 and
cynomolgus monkey (cyno) KLKS5, preferably cyno KLK5 comprising SEQ ID NO: 151.

Embodiment 18: The antibody according to any one of the preceding Embodiments wherein the
antibody does not bind human or cyno kallikrein 2 (KLK2); or human or cyno kallikrein 4 (KLK4);
or human or cyno kallikrein 7 (KLK7).
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Embodiment 19: An antibody which competes for binding KLK5 with the antibody according to

any one of Embodiments 1 to 18; and

a. cross-blocks or is cross-blocked by the antibody according to any
one of claims 1 to 18 for binding KLKS5; or
b. binds KLK5 to the same epitope as the antibody according to any

one of claims 1 to 18; and

wherein the antibody comprises a heavy chain variable region having at least 90% identity or
similarity to the sequence according to SEQ ID NO: 38; and/or comprises a light chain variable
region having at least 90% identity or similarity to the sequence according to SEQ ID NO: 110.

Embodiment 20: An isolated polynucleotide encoding the antibody according to any one of
Embodiments 1 to 18.

Embodiment 21: The isolated polynucleotide according to Embodiment 20, wherein the

polynucleotide encodes:

a. alight chain variable region, wherein the polynucleotide:
i. is atleast 90% identical to SEQ ID NO: 31 or 35 or 39 or 43 or 47; or
ii. comprises SEQ ID NO: 31 or 35 or 39 or 43 or 47; or
iii. consists essentially of SEQ ID NO: 31 or 35 or 39 or 43 or 47; or
b. a heavy chain variable region, wherein the polynucleotide:
i. is atleast 90% identical to SEQ ID NO: 33 or 51 or 55 or 59 or 63 or 67
or71or75o0r79 or 83 or 87 or 91 or 95 or 99 or 103 or 107 or 111 or
115 or 119 or 123 or 127 or 131 or 135; or
i. comprises SEQ ID NO: 33 or 51 or 55 or 59 or63 or67 or 71 or 75 or 79
or 83 or 87 or 91 or 95 or 99 or 103 or 107 or 111 or 115 or 119 or 123
or 127 or 131 or 135; or
iii.  consists essentially of SEQ ID NO: 33 or 51 or 55 or 59 or 63 or 67 or 71
or 75 or 79 or 83 or 87 or 91 or 95 or 99 or 103 or 107 or 111 or 115 or
119 or 123 or 127 or 131 or 135; or
c. alight chain, wherein the polynucleotide:
i. is at least 90% identical to SEQ ID NO: 37 or 41 or 45 or 49; or

ii. comprises SEQ ID NO: 37 or 41 or 45 or 49; or
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iii.  consists essentially of SEQ ID NO: 37 or 41 or 45 or 49; or
d. aheavy chain, wherein the polynucleotide:

i. s atleast 90% identical to SEQ ID NO: 53 or 57 or 61 or 65 or 69 or 73
or 77 or 81 or 85 or 89 or 93 or 97 or 101 or 105 or 109 or 113 or 117 or
121 or 125 or 129 or 133 or 137; or

ii. comprises SEQ ID NO: 53 or 57 or 61 or 65 or 69 or 73 or 77 or 81 or 85
or89or93or97 or101 or1050r 109 or 113 or 117 or 121 or 125 or 129
or133 0or137; or

iii.  consists essentially of SEQ ID NO: 53 or 57 or 61 or 65 or 69 or 73 or 77
or 81 or 85 or 89 or 93 or 97 or 101 or 105 or 109 or 113 or 117 or 121
or 125 or 129 or 133 or 137.

Embodiment 22: A cloning or expression vector comprising one or more polynucleotides

according to any one of Embodiments 20 or 21.
Embodiment 23: A host cell comprising:

a. one or more polynucleotides according to any one of Embodiments
20 o0r21or

b. one or more expression vectors according to Embodiment 22.

Embodiment 24: A process for the production of an antibody according to any one of
Embodiments 1 to 18, comprising culturing the host cell according to Embodiment 23 under
suitable conditions for producing the antibody and isolating the antibody produced by the host

cell.

Embodiment 25: A pharmaceutical composition comprising the antibody according to any one of
Embodiments 1 to 18 and one or more pharmaceutically acceptable carriers, excipients of

diluents.

Embodiment 26: The antibody or antigen-binding fragment thereof according to any one of
Embodiments 1 to 18 or the pharmaceutical composition according to Embodiment 25 for use in

therapy.
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Embodiment 27: The antibody according to any one of Embodiments 1 to 18 or the
pharmaceutical composition according to Embodiment 25 for use in the treatment of a disease

characterized by dysregulation of KLK5 or by dysregulation of inhibition of KLK5.

Embodiment 28: The antibody for use according to Embodiment 27 wherein the disease is
selected from Netherton’s Syndrome, Atopic Dermatitis, Ichthyoses, Rosacea, Asthma or Cancer,

such as ovarian cancer or bladder cancer or a combination thereof.

Embodiment 29: The antibody for use according to Embodiment 28 wherein the disease is

Netherton’s Syndrome.

Embodiment 30: The antibody for use according to Embodiment 28 wherein the disease is Atopic

Dermatitis.

Embodiment 31: A method of treating diseases characterized by dysregulation of KLK5 or by
dysregulation of inhibition of KLK5 in a patient comprising administering to said patient a
therapeutically effective amount of an antibody according to any one of Embodiments 1 to 18 or

the pharmaceutical composition according to Embodiment 25.

Embodiment 32: The method according to Embodiment 31 wherein the disease is selected from
Netherton’s Syndrome, Atopic Dermatitis, Ichthyoses, Rosacea, Asthma or Cancer, such as

ovarian cancer or bladder cancer.

Embodiment 33: The antibody for use according to Embodiment 32 wherein the disease is

Netherton’s Syndrome.

Embodiment 34: The antibody for use according to Embodiment 32 wherein the disease is Atopic

Dermatitis.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1. Inhibition of IP-1 release from KLKS5 stimulated keratinocytes with antibody 10273. The
amount of IP-1 released into the culture medium following stimulation of keratinocytes with KLK5
in the presence or absence of rabbit antibody 10273 was determined. Antibody 10273 inhibited
the release of IP-1 whereas the isotype control Ab showed no inhibitory effect.
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Figure 2. Kus values were plotted against substrate concentration for antibody 10273 and the
LEKTI-D5 Fc protein. Data shown is for 2nM Ab 10273 and 2nM LEKTI D5 Fc. The slopes show
that antibody 10273 is a non-competitive inhibitor whilst the LEKTI protein is a competitive
inhibitor.

Figure 3. Size exclusion chromatography panels A and B show the elution profiles of human
KLKS5 alone (solid trace), rabbit Fab antibody 10273 alone (dotted trace), human KLK5+LEKTI-
D5 Fc (long dashed trace; panel A) or human KLK5+LEKTI D8 Fc (long dashed trace; panel B)
and human KLK5+LEKTI D5 Fc + rabbit Fab antibody 10273 (short dashed trace, panel A) or
human KLK5+LEKTI D8 Fc + rabbit Fab antibody 10273 (short dashed trace, panel B).

Figure 4. A: SDS-PAGE of peak fractions from the SEC shown in Figure 3A. Lane 1, MW
markers, Lanes 2 and 3, fractions of the binary KLK5+LEKTI| D5 complex, Lanes 4 and 5, peak
fractions of the ternary KLK5+LEKTI D5 + Rabbit Fab antibody 10273 complex. B: SDS-PAGE of
peak fractions from the SEC shown in Figure 3B. Lane 1, MW markers, Lanes 2 and 3, peak
fractions of the binary KLK5+LEKTI D8 complex, Lanes 4 and 5, peak fractions of the ternary
KLK5+LEKTI D8+Rabbit Fab antibody 10273 complex.

Figure 5. SDS-PAGE of KLK5 produced for X-ray crystallography studies. Lane M, MW markers.
Lane 1, human KLKS5 purified from cultures grown in presence of kifunensine (kif). Lane 2, human
KLKS purified from kifunensine cultures and treated with Endoglycosidase H (Endo H).

Figure 6. Schematic representation of the human KLKS5 epitope in complex with rabbit Fab
antibody 10273. Fab heavy and light chains are shown in cartoon and dark and light surfaces,
respectively transparent surface. Residues Leu212 (163), Ser213 (164), GIn214 (165), Lys215
(166), Arg216 (167), Glu218 (169), Asp219 (170), Ala220 (171), Pro222 (173), Gly233 (184),
Pro269 (223), Asn270 (224) and Pro272 (226) which form the epitope on human KLK5 bound by
antibody 10273 are depicted as black sticks.

Figure 7. Two orientations of the crystal structure of the human KLK5 in complex with rabbit Fab
antibodies 10236 and 10273. Human KLK5 is shown as ribbon representation, rabbit Fab
antibodies 10236 and 10273 are shown as solid surfaces.

Figure 8. Humanization of rabbit variable light chain sequence of antibody 10273. Grafts
10273gL2, 10273gL2 Q1R, 10273gL2 Q1K and 10273gL2 Q1H are humanized grafts of rabbit
variable light chain of antibody 10273 using IGKV1D-13 human germline as the acceptor
framework. The CDRs are shown in bold/underlined. Mutations in CDRL1 which lead to an

increase of the overall pl are shown in bold/underlined and are highlighted: Q1R, Q1K or Q1H.
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Figure 9. Humanization of rabbit variable heavy chain sequence of antibody 10273. Grafts
10273gH1, gH4, gH5, gH8, gH10 and gH11 are humanized grafts of rabbit variable heavy chain
of antibody 10273 using variable heavy chain using IGHV3-66 human germline as the acceptor
framework. CDRs are shown in bold/underlined. Donor residues are shown in bold/italic and are
grey shaded: V24, 148, G49, K71, S73 and V78. Mutations in CDR-H3 to remove a potential DP
hydrolysis site (D116E) or to increase the pl (D116N) are shown in bold/underlined and are
highlighted.

Figure 10. Inhibition of human KLK5 by humanized grafts of antibody 10273. Humanized graft
variants of Ab 10273 were assayed to determine the extent to which they inhibit KLK5 activity.
The percent inhibition values were calculated and the data plotted as described in Example 8 .
No Inh = No inhibitor; No Sub = No substrate; No Enz = No enzyme.

Figure 11. Effect of vortexing on the aggregation stability of humanized grafts of antibody 10273
in two buffers of different composition and pH.

DETAILED DESCRIPTION OF THE INVENTION

The present disclosure will now be described with respect to particular non-limiting aspects and
embodiments thereof and with reference to certain figures and examples.

Technical terms are used by their common sense unless indicated otherwise. If a specific
meaning is conveyed to certain terms, definitions of terms will be given in the context of which the
terms are used.

Where the term “comprising” is used in the present description and claims, it does not exclude
other elements. For the purposes of the present disclosure, the term “consisting of’ is considered
to be a preferred embodiment of the term “comprising of”.

» o

Where an indefinite or definite article is used when referring to a singular noun, e.g. “a”, “an” or

“the”, this includes a plural of that noun unless something else is specifically stated.

As used herein, the terms “treatment’, “treating” and the like, refer to obtaining a desired
pharmacologic and/or physiologic effect. The effect may be prophylactic in terms of completely or
partially preventing a disease or symptom thereof and/or may be therapeutic in terms of a partial
or complete cure for a disease and/or adverse effect attributable to the disease. Treatment thus
covers any treatment of a disease in a mammal, particularly in a human, and includes: (a)

preventing the disease from occurring in a subject which may be predisposed to the disease but
10
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has not yet been diagnosed as having it; (b) inhibiting the disease, i.e., arresting its development;
and (c) relieving the disease, i.e., causing regression of the disease.

A “therapeutically effective amount’ refers to the amount of an anti-alpha synuclein antibody or
antigen-binding fragment thereof that, when administered to a mammal or other subject for
treating a disease, is sufficient to produce such treatment for the disease. The therapeutically
effective amount will vary depending on the anti-alpha synuclein antibody or antigen-binding
fragment thereof, the disease and its severity and the age, weight, etc., of the subject to be

treated.

The term “isolated” means, throughout this specification, that the antibody, antigen-binding
fragment or polynucleotide, as the case may be, exists in a physical milieu distinct from that in

which it may occur in nature.

In a first aspect of the present invention, there is provided an antibody which binds to kallikrein 5
(KLKS), wherein the monoclonal antibody comprises a variable light chain and a variable heavy

chain, and wherein:

a. the variable light chain comprises a CDR-L1 comprising SEQ ID NO: 1 or 7
or 8 or 9, a CDR-L2 comprising SEQ ID NO: 2 and a CDR-L3 comprising
SEQ ID NO: 3; and

b. the variable heavy chain comprises a CDR-H1 com comprising SEQ ID NO:
4, a CDR-H2 comprising SEQ ID NO: 5 and a CDR-H3 comprising SEQ ID
NO: 6 or any one of SEQ ID NO: 10 to 29, preferably 10, 11, 13 to 16, 18,
20, 22 to 25, 27 or 29.

Kallikrein 5 (KLK5, KLK-L2, SCTE or any other known synonym) has trypsin-like activity. It is
expressed in pre-pro-form and comprises a 29 amino acid signal peptide according to the
bioinformatics tool SignalP 5.0 (http://www.cbs.dtu.dk/services/SignalP/index.php), followed by a
37 amino acid pro peptide sequence. Cleavage of the pro peptide produces the active mature
enzyme consisting of 237 amino acids harboring an active site with a catalytic triad of residues
typical of a serine-protease (Michael |.P et al., 2005; JBC 280:15, 14628-35).

Unless otherwise specified, the term KLK5 refers to any native pre- and pro- forms (i.e.
unprocessed KLK5 comprising the signal sequence and activation peptide), alternative splicing
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or natural variants, mutants and KLK5 from other species (mouse, cynomolgus monkey, etc.,)
and active KLK5 (resulting from auto-cleavage or otherwise). When human KLKS5 is specified,
human KLK5 comprises the sequence given in SEQ ID NO: 144 (active human KLKS). Other
KLKS5 sequences referred herein comprises SEQ ID NO: 143 (human KLK5 pro-form lacking the
signal sequence) or SEQ ID NO: 142 (full length human KLKS5 with signal and pro-peptide
sequences), the sequence corresponding to Uniprot Q9Y337 or natural variants comprising
mutations at positions 55 and 153 (with reference to SEQ ID NO: 142). Examples of these
mutations comprises human KLK5 comprising residues 23 to 293 according to SEQ ID NO: 142
having mutations Gly to Arg change at residue 55 (G55R) and/or Asp to Asn change at residue
153 (D153N).

The antibody according to the present invention is a monoclonal antibody. Monoclonal antibodies
may be prepared by any method known in the art such as the hybridoma technique (Kohler &
Milstein, 1975, Nature, 256:495-497), the trioma technique, the human B-cell hybridoma
technique (Kozbor et al., 1983, Immunology Today, 4:72) and the EBV-hybridoma technique
(Cole et al., Monoclonal Antibodies and Cancer Therapy, pp77-96, Alan R Liss, Inc., 1985).

Antibodies for use in the invention may also be generated using single lymphocyte antibody
methods by cloning and expressing immunoglobulin variable region cDNAs generated from single
lymphocytes selected for the production of specific antibodies by, for example, the methods
described by Babcook, J. et al, 1996, Proc. Natl. Acad. Sci. USA 93(15):7843-7848;
WQ092/02551; WO2004/051268 and WO2004/106377.

In one embodiment, the antibody which binds to kallikrein 5 (KLKS5), comprises a variable light
chain which comprises a CDR-L1 comprising SEQ ID NO: 7, a CDR-L2 comprising SEQ ID NO:
2 and a CDR-L3 comprising SEQ ID NO: 3; and a variable heavy chain which comprises a CDR-
H1 com comprising SEQ ID NO: 4, a CDR-H2 comprising SEQ ID NO: 5 and a CDR-H3
comprising SEQ ID NO: 10 or 14 or 23.

In one preferred embodiment, the antibody which binds to kallikrein 5 (KLK5), comprises a
variable light chain which comprises a CDR-L1 comprising SEQ ID NO: 7, a CDR-L2 comprising
SEQ ID NO: 2 and a CDR-L3 comprising SEQ ID NO: 3; and a variable heavy chain comprises a
CDR-H1 com comprising SEQ ID NO: 4, a CDR-H2 comprising SEQ ID NO: 5 and a CDR-H3
comprising SEQ ID NO: 23.
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The antibody according to the present invention comprises complementarity determining regions
(CDRs), three from a heavy chain and three from a light chain. Generally, the CDRs are in a
framework and together form a variable region. By convention, the CDRs in the heavy chain
variable region of an antibody or antigen-binding fragment thereof are referred as CDR-H1, CDR-
H2 and CDR-H3 and in the light chain variable regions as CDR-L1, CDR-L2 and CDR-L3. They
are numbered sequentially in the direction from the N-terminus to the C-terminus of each chain.

CDRs are conventionally numbered according to a system devised by Kabat et al. This system
is set forth in Kabat et al., 1991, in Sequences of Proteins of Immunological Interest, US
Department of Health and Human Services, NIH, USA (hereafter “Kabat et al. (supra)’). This
numbering system is used in the present specification except where otherwise indicated.

The Kabat residue designations do not always correspond directly with the linear numbering of
the amino acid residues. The actual linear amino acid sequence may contain fewer or additional
amino acids than in the strict Kabat numbering corresponding to a shortening of, or insertion into,
a structural component, whether framework or complementarity determining region (CDR), of the
basic variable domain structure. The correct Kabat numbering of residues may be determined
for a given antibody by alignment of residues of homology in the sequence of the antibody with a
“standard” Kabat numbered sequence.

The CDRs of the heavy chain variable domain are located at residues 31-35 (CDR-H1), residues
50-65 (CDR-H2) and residues 95-102 (CDR-H3) according to the Kabat numbering system.
However, according to Chothia (Chothia, C. and Lesk, A.M. J. Mol. Biol., 196, 901-917 (1987)),
the loop equivalent to CDR-H1 extends from residue 26 to residue 32. Thus, unless indicated
otherwise ‘CDR-H1’ as employed herein is intended to refer to residues 26 to 35, as described by
a combination of the Kabat numbering system and Chothia’s topological loop definition.

The CDRs of the light chain variable domain are located at residues 24-34 (CDR-L1), residues
50-56 (CDR-L2) and residues 89-97 (CDR-L3) according to the Kabat numbering system.

In addition to the CDR loops, a fourth loop exists between CDR-2 (CDR-L2 or CDR-H2) and CDR-
3 (CDR-L3 or CDR-H3) which is formed by framework 3 (FR3). The Kabat numbering system
defines framework 3 as positions 66-94 in a heavy chain and positions 57-88 in a light chain.

The term ‘antibody’ as used in the context of the present disclosure includes whole antibodies
and functionally active fragments thereof i.e., molecules that contain an antigen binding domain
that specifically binds an antigen, also termed antigen-binding fragments. Features described

herein with respect to antibodies also apply to antigen-binding fragments unless context dictates
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otherwise. The antibody may be (or derived from) monoclonal, multi-valent, multi-specific,
bispecific, fully human, humanized or chimeric.

Whole antibodies, also known as “immunoglobulins (Ig)” generally relate to intact or full-length
antibodies i.e. comprising the elements of two heavy chains and two light chains, inter-connected
by disulphide bonds, which assemble to define a characteristic Y-shaped three-dimensional
structure. Classical natural whole antibodies are monospecific in that they bind one antigen type,
and bivalent in that they have two independent antigen binding domains. The terms “intact
antibody”, “full-length antibody” and “whole antibody” are used interchangeably to refer to a
monospecific bivalent antibody having a structure similar to a native antibody structure, including
an Fc region as defined herein.

Each light chain is comprised of a light chain variable region (abbreviated herein as VL) and a
light chain constant region (CL). Each heavy chain is comprised of a heavy chain variable region
(abbreviated herein as VH) and a heavy chain constant region (CH) constituted of three constant
domains CH1, CH2 and CH3, or four constant domains CH1, CH2, CH3 and CH4, depending on
the Ig class. The “class” of an Ig or antibody refers to the type of constant region and includes
IgA, IgD, IgE, 1gG and IgM and several of them can be further divided into subclasses, e.g. IgG1,
1gG2, 1gG3, |gG4. The constant regions of the antibodies may mediate the binding of the
immunoglobulin to host tissues or factors, including various cells of the immune system (e.g.,
effector cells) and the first component (Clq) of the classical complement system.

The term “constant region(s)” or “constant domain(s)”, as used herein are used interchangeably
to refer to the domain(s) of an antibody which is outside the variable regions. The constant
domains are identical in all antibodies of the same isotype but are different from one isotype to
another. Typically, the constant region of a heavy chain is formed, from N to C terminal, by CH1-
hinge -CH2-CH3-optionally CH4, comprising three or four constant domains.

The constant region domains of the antibody molecule of the present invention, if present, may
be selected having regard to the proposed function of the antibody, and in particular the effector
functions which may be required. For example, the constant region domains may be human IgA,
IgD, IgE, 1gG or IgM domains. In particular, human IgG constant region domains may be used,
especially of the IgG1 and IgG3 isotypes when the antibody is intended for therapeutic uses and
antibody effector functions are required. Alternatively, IgG2 and IgG4 isotypes may be used when
the antibody is intended for therapeutic purposes and antibody effector functions are not required.
It will be appreciated that sequence variants of these constant region domains may also be used.
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For example, IgG4 in which the serine at position 241 (numbered according to the Kabat
numbering system) has been changed to proline as described in Angal et al. (Angal et al., 1993).
A single amino acid substitution abolishes the heterogeneity of chimeric mouse/human (IgG4)
antibody as observed during SDS-PAGE analysis (Mol Immunol 30, 105-108), may be used. This
is termed herein 1IgG4P. This single amino acid substitution prevents the natural propensity for
the heavy chains of IgG4 molecules to swap yielding chimeric molecules.

“Fc region”, “Fc fragment” or simply “Fc”, are used interchangeably to refer to the C-terminal
region of an antibody comprising the constant region of an antibody excluding the first constant
region immunoglobulin domain. Thus, Fc refers to the last two constant domains, CH2 and CH3,
of IgA, IgD, and IgG, or the last three constant domains of IgE and IgM, and the flexible hinge N-
terminal to these domains. The human |gG1 heavy chain Fc region is defined herein to comprise
residues C226 to its carboxyl-terminus, wherein the numbering is according to the EU index as in
Kabat. In the context of human IgG1, the lower hinge refers to positions 226-236, the CH2 domain
refers to positions 237-340 and the CH3 domain refers to positions 341-447 according to the EU
index as in Kabat. The corresponding Fc region of other immunoglobulins can be identified by
sequence alignments.

In the context of the present disclosure, when present, the constant region or Fc region may be
natural, as defined above, or else may be modified in various ways, provided that it comprises a
functional FcR binding domain, and preferably a functional FcRn binding domain. Preferably, the
modified constant region or Fc region lead to improve functionalities and/or pharmacokinetics.
The modifications may include deletion of certain portions of the Fc fragment. The modifications
may further include various amino acid substitutions able to affect the biological properties of the
antibody. Mutations for increasing FcRn binding and thus in vivo half-life may also be present.
The modifications may further include modifications in the glycosylation profile of the antibody.
The natural Fc fragment is glycosylated in the CH2 domain with the presence, on each of the two
heavy chains, of an N-glycan bound to the asparagine residue at position 297 (Asn297). In the
context of the present disclosure, the antibody may be glyco-modified, i-e engineered to have a
particular glycosylation profile, which, for example, lead to improved properties, e.g. improved
effector function, or improved serum half-life.

Antigen-binding fragments of antibodies include single chain antibodies (e.g. scFv and dsscFv),
Fab, Fab’, F(ab’)2, Fv, single domain antibodies or nanobodies (e.g. VH or VL, or VHH or VNAR).
Other antibody fragments for use in the present invention include the Fab and Fab’ fragments
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described in International patent applications WO2011/117648, WO2005/003169,
WO2005/003170 and WO2005/003171 (which are all incorporated herein by reference).

The methods for creating and manufacturing these antibody fragments are well known in the art
(see for example Verma et al., 1998, Journal of Immunological Methods, 216, 165-181).

A typical “Fab’ fragment” or “Fab’” as used herein comprises a heavy and a light chain pair in
which the heavy chain comprises a variable region VH, a constant domain CH1 and a natural or
modified hinge region and the light chain comprises a variable region VL and a constant domain
CL. Dimers of a Fab’ according to the present disclosure create a F(ab’)2 where, for example,
dimerization may be through the hinge.

The term "single domain antibody" as used herein refers to an antibody fragment consisting of a
single monomeric variable antibody domain. Examples of single domain antibodies include VH or
VL or VHH or V-NAR.

The “Fv” refers to two variable domains, for example co-operative variable domains, such as a
cognate pair or affinity matured variable domains, i.e. a VH and VL pair.

“Single chain variable fragment” or “scFv” as employed herein refers to a single chain variable
fragment which is stabilized by a peptide linker between the VH and VL variable domains.

“Disulphide-stabilized single chain variable fragment” or “dsscFv” as employed herein refer to a
single chain variable fragment which is stabilized by a peptide linker between the VH and VL
variable domain and also includes an inter-domain disulphide bond between VH and VL. (see for
example, Weatherill et al., Protein Engineering, Design & Selection, 25 (321-329), 2012,
WO02007109254.

The disulfide bond between the variable domains VH and VL is between two of the residues listed
below (unless the context indicates otherwise, Kabat numbering is employed in the list below)
(Protein Science 6, 781-788 Zhu et al (1997); Weatherill et al., Protein Engineering, Design &
Selection, 25 (321-329), 2012; J Biochem. 118, 825-831 Luo et al (1995); FEBS Letters 377 135-
139 Young et al (1995); Proc. Natl. Acad. Sci. USA Vol. 90 pp.7538-7542 Brinkmann et al (1993);
Proteins 19, 35-47 Jung et al (1994) Biochemistry 29 1362-1367; Glockshuber et al (1990).
Wherever reference is made to Kabat numbering, the relevant reference is Kabat et al., 1991 (5th
edition, Bethesda, Md.), in Sequences of Proteins of Immunological Interest, US Department of
Health and Human Services, NIH, USA.

. VH37 + VL95C;
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. VH44 + VL100;
. VH44 + VL105;
. VH45 + VL87;

. VH55 + VL101;
. VH100 + VL50;
. VH100b + VL4
. VH98 + VL 46;
. VH101 + VL46;
. VH105 + VL43,
. VH106 + VL57;

and a position or positions corresponding thereto in variable region pair located in the molecule.

The term "antibody" as used herein also encompasses monovalent, i.e. antibodies comprising
only one antigen binding domain (e.g. one-armed antibodies comprising a full-length heavy chain
and a full-length light chain interconnected, also termed “half-antibody”).

The term “antibody” also encompasses multivalent antibodies comprising multiple specificities
e.g. bispecific or trispecific or multispecific antibodies.

“Multispecific” or “multi-specific antibody” as employed herein refers to an antibody as described
herein which has at least two binding domains, i.e. two or more binding domains, for example two
or three binding domains, wherein the at least two binding domains independently bind two
different antigens or two different epitopes on the same antigen (also called multi-paratopic).
Multi-specific antibodies are generally monovalent for each specificity (antigen). Multi-specific
antibodies described herein encompass monovalent and multivalent, e.g. bivalent, trivalent,
tetravalent multi-specific antibodies.

“Antigen-binding domain” as employed herein refers to a portion of the antibody, which comprises
a part or the whole of one or more variable domains, for example a part or the whole of a pair of
variable domains VH and VL, that interact specifically with the target antigen. A binding domain
may comprise a single domain antibody. In one embodiment, each binding domain is monovalent.

Preferably each binding domain comprises no more than one VH and one VL.
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A variety of multi-specific antibody formats are known in the art. Different classifications have
been proposed, but multispecific IgG antibody formats generally include bispecific IgG, appended
IgG, multispecific (e.g. bispecific) antibody fragments, multispecific (e.g. bispecific) fusion
proteins, and multispecific (e.g. bispecific) antibody conjugates, as described for example in
Spiess et al., Mol Immunol. 67(2015):95-106.

Techniques for making bispecific antibodies include, but are not limited to, CrossMab technology
(Klein et al., Methods 154 (2019) 21-31), Knobs-in-holes engineering (e.g. WO1996027011,
WO1998050431), DuoBody technology (e.g. WO2011131746), Azymetric technology (e.g.
WO2012058768). Further technologies for making bispecific antibodies have been described for
example in Godar et al., 2018, Expert Opinion on Therapeutic Patents, 28:3, 251-276. Bispecific
antibodies include in particular CrossMab antibodies, DAF (two-in-one), DAF (four-in-one),
DutaMab, DT-IgG, Knobs-in-holes common LC, Knobs-in-holes assembly, Charge pair, Fab-arm
exchange, SEEDbody, Triomab, LUZ-Y, Fcab, kA-body and orthogonal Fab.

Appended IgG classically comprise full-length 1IgG engineered by appending additional antigen-
binding domain or antigen-binding fragment to the N- and/or C-terminus of the heavy and/or light
chain of the IgG. Examples of such additional antigen-binding fragments include sdAb antibodies
(e.g. VH or VL), Fv, scFv, dsscFv, Fab, scFav. Appended IgG antibody formats include in
particular DVD-IgG, IgG(H)-scFv, scFv-(H)IgG, IgG(L)-scFv, scFv-(L)IgG, IgG(L,H)-Fv, IgG(H)-V,
V(H)-1gG, IgC(L)-V, V(L)-IgG, KIH IgG-scFab, 2scFv-IgG, 1gG-2scFv, scFvé4-lg, Zybody and DVI-
IgG (four-in-one), for example as described in Spiess et al., Alternative molecular formats and
therapeutic applications for bispecific antibodies. Mol Immunol. 67(2015):95-106.

Multispecific antibody fragments include nanobody, nanobody-HAS, BIiTEs, diabody, DART,
TandAb, scDiabody, sc-Diabody-CH3, Diabody-CH3, Triple Body, Miniantibody; Minibody, Tri Bi
minibody, scFv-CH3 KIH, Fab-scFv, scFv-CH-CL-scFv, F(ab")2, F(ab")2-scFv2, scFv-KIH, Fab-
scFv-Fc, Tetravalent HCAb, scDiabody-Fc, Diabody-Fc, Tandem scFv-Fc; and intrabody, as
described, for example, Spiess et al., for bispecific antibodies. Mol Immunol. 67(2015):95-106.

Multispecific fusion proteins include Dock and Lock, ImMmTAC, HSAbody, scDiabody-HAS, and
Tandem scFv-Toxin. Multispecific antibody conjugates include IgG-IgG; Cov-X-Body; and scFv1
-PEG-scFv2.

Additional multispecific antibody formats have been described for example in Brinkmann and
Kontermann, mAbs, 9:2, 182-212 (2017), in particular in Figure 2, for example tandem scFv,
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triplebody, Fab-VHH, taFv-Fc, scFv4-Ig, scFv2-Fcab, scFv4-1gG. Bibodies, tribodies and methods
for producing the same are disclosed for example in WO99/37791.

Appended IgG and appended Fab comprise a whole IgG or a Fab fragment, respectively, which
are engineered by appending at least one additional antigen-binding domain (e.g. two, three or
four additional antigen-binding domains), for example a single domain antibody (such as VH or
VL, or VHH), a scFv, a dsscFv, a dsFv to the N- and/or C-terminus of the heavy and/or light chain
of said IgG or Fab, for example as described in WO2009/040562, WO2010035012,
W02011/030107, WO2011/061492, WO2011/061246 and WO2011/086091 which are all
incorporated herein by reference. In particular, the Fab-Fv format was first disclosed in
WO2009/040562 and the disulphide stabilized version thereof, the Fab-dsFv, first disclosed in
WO2010/035012. A single linker Fab-dsFv, wherein the dsFv is connected to the Fab via a single
linker between either the VL or VH domain of the Fv, and the C terminal of the LC or HC of the
Fab, was first disclosed in W0O2014/096390, incorporated herein by reference. An appended IgG
comprising a full-length IgG1 engineered by appending a dsFv to the C-terminus of the heavy or
light chain of the 1gG, which was first disclosed in WO2015/197789, incorporated herein by
reference.

Alternatively, another multispecific format comprises a Fab linked to two scFvs or dsscFvs, each
scFv or dsscFv binding the same or a different target (e.g., one scFv or dsscFv binding a
therapeutic target and one scFv or dsscFv that increases half-life by binding, for instance,
albumin). Such antibody fragments are described in WO2015/197772, which is hereby
incorporated by reference in its entirety. Another format comprises a Fab linked to only one scFv
or dsscFv, as described for example in W02013/068571 incorporated herein by reference, and
Dave et al., Mabs, 8(7) 1319-1335 (2016).

Other well-known formats of multispecific antibodies comprise:

Diabody as employed herein refers to two Fv pairs, a first VH/VL pair and a further VH/VL pair
which have two inter-Fv linkers, such that the VVH of a first Fv is linked to the VL of the second Fv
and the VL of the first Fv is linked to the VH of the second Fv.

Triabody as employed herein refers to a format similar to the diabody comprising three Fvs and
three inter-Fv linkers.

Tetrabody as employed herein refers to a format similar to the diabody comprising fours Fvs and
four inter-Fv linkers.
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Tandem scFv as employed herein refers to at least two scFvs linked via a single linker such that
there is a single inter-Fv linker.

Tandem scFv-Fc as employed herein refers to at least two tandem scFvs, wherein each one is
appended to the N-terminus of a CH2 domain, for example via a hinge, of constant region
fragment -CH2CH3.

Fab-Fv as employed herein refers to a Fv fragment with a variable region appended to the C-
terminal of each of the following, the CH1 of the heavy chain and CL of the light chain. The format
may be provided as a PEGylated version thereof.

Fab’-Fv as employed herein is similar to FabFv, wherein the Fab portion is replaced by a Fab’.
The format may be provided as a PEGylated version thereof.

Fab-dsFv as employed herein refers to a FabFv wherein an intra-Fv disulfide bond stabilizes the
appended C-terminal variable regions. The format may be provided as a PEGylated version
thereof.

Fab-scFv as employed herein is a Fab molecule with a scFv appended on the C-terminal of the
light or heavy chain.

Fab’-scFv as employed herein is a Fab’ molecule with a scFv appended on the C-terminal of the
light or heavy chain.

DiFab as employed herein refers to two Fab molecules linked via their C-terminus of the heavy
chains.

DiFab’ as employed herein refers to two Fab’ molecules linked via one or more disulfide bonds in
the hinge region thereof.

As employed herein scdiabody is a diabody comprising an intra-Fv linker, such that the molecule
comprises three linkers and forms a normal scFv whose VH and VL terminals are each linked to
a one of the variable regions of a further Fv pair.

Scdiabody-Fc as employed herein is two scdiabodies, wherein each one is appended to the N-
terminus of a CH2 domain, for example via a hinge, of constant region fragment -CH2CHS.

ScFv-Fc-scFv as employed herein refers to four scFvs, wherein one of each is appended to the
N-terminus and the C-terminus of both the heavy and light chain of a -CH2CH3 fragment.

Scdiabody-CH3 as employed herein refers to two scdiabody molecules each linked, for example

via a hinge to a CH3 domain.
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IgG-scFv as employed herein is a full-length antibody with a scFv on the C-terminal of each of
the heavy chains or each of the light chains.

scFv-IgG as employed herein is a full-length antibody with a scFv on the N-terminal of each of
the heavy chains or each of the light chains.

V-1gG as employed herein is a full-length antibody with a variable domain on the N-terminal of
each of the heavy chains or each of the light chains.

IgG-V as employed herein is a full-length antibody with a variable domain on the C-terminal of
each of the heavy chains or each of the light chains

DVD-Ig (also known as dual V domain IgG) is a full-length antibody with 4 additional variable
domains, one on the N-terminus of each heavy and each light chain.

The monoclonal antibody according to the present invention is preferably a full-length antibody.
More preferably, the full-length antibody is selected from an I1gG1, 1gG4 or IgG4P.

In another embodiment, the monoclonal antibody is selected from a Fab, a Fab’, a F(ab’)2, a scFv,
a dAb or a VHH.

In one embodiment the antibody according to the present invention may comprise the framework
regions of the animal in which the antibody was raised. For example, if the antibody was raised
in rabbit, it will comprise the CDRs as defined above and the framework regions of the rabbit
antibody such as an antibody comprising a light chain variable region according to SEQ ID NO:
30 (which nucleotide sequence is shown in SEQ ID NO: 31) and a heavy chain variable region
according to SEQ ID NO: 32 (which nucleotide sequence is shown in SEQ ID NO: 33).

In one embodiment, the antibody may be a chimeric or humanized. Alternative the antibody may
be human.

Chimeric antibodies are typically produced using recombinant DNA methods. The DNA may be
modified by substituting the coding sequence for human L and H chains for the corresponding
non- human (e.g. murine or rabbit) H and L constant regions (Morrison; PNAS 81, 6851 (1984)).

Human antibodies comprise heavy or light chain variable regions or full length heavy or light
chains that are "the product of" or "derived from" a particular germline sequence if the variable
regions or full-length chains of the antibody are obtained from a system that uses human germline
immunoglobulin genes. Such systems include immunizing a transgenic mouse carrying human
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immunoglobulin genes with the antigen of interest or screening a human immunoglobulin gene
library displayed on phage with the antigen of interest. A human antibody or fragment thereof that
is "the product of" or "derived from" a human germline immunoglobulin sequence can be identified
as such by comparing the amino acid sequence of the human antibody to the amino acid
sequences of human germline immunoglobulins and selecting the human germline
immunoglobulin sequence that is closest in sequence (i.e., greatest % identity) to the sequence
of the human antibody. A human antibody that is "the product of' or "derived from" a particular
human germline immunoglobulin sequence may contain amino acid differences as compared to
the germline sequence, due to, for example, naturally occurring somatic mutations or intentional
introduction of site-directed mutation. However, a selected human antibody typically is at least
90% identical in amino acid sequence to an amino acid sequence encoded by a human germline
immunoglobulin gene and contains amino acid residues that identify the human antibody as being
human when compared to the germline immunoglobulin amino acid sequences of other species
(e.g., murine germline sequences). In certain cases, a human antibody may be atleast 60%, 70%,
80%, 90%, or at least 95%, or even at least 96%, 97%, 98%, or 99% identical in amino acid
sequence to the amino acid sequence encoded by the germline immunoglobulin gene. Typically,
a human antibody derived from a particular human germline sequence will display no more than
10 amino acid differences from the amino acid sequence encoded by the human germline
immunoglobulin gene. In certain cases, the human antibody may display no more than 5, or even
no more than 4, 3, 2, or 1 amino acid difference from the amino acid sequence encoded by the
germline immunoglobulin gene.

Human antibodies may be produced by a number of methods known to those of skill in the art.
Human antibodies can be made by the hybridoma method using human myeloma or mouse-
human heteromyeloma cells lines (Kozbor, J Immunol; (1984) 133:3001; Brodeur, Monoclonal
Isolated Antibody Production Techniques and Applications, pp51-63, Marcel Dekker Inc, 1987).
Alternative methods include the use of phage libraries or transgenic mice both of which utilize
human variable region repertories (Winter G; (1994) Annu Rev Immunol 12:433-455, Green LL,
(1999) J Immunol Methods 231 :1 1-23).

In one preferred embodiment of the present invention, the antibody according to the present

invention are humanized.

In one preferred embodiment, the monoclonal antibody which binds to kallikrein 5 (KLKS5),
comprises a variable light chain and a variable heavy chain, and wherein:
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a. the variable light chain comprises a CDR-L1 comprising SEQ ID NO: 1 or7 or 8 or
9, a CDR-L2 comprising SEQ ID NO: 2 and a CDR-L3 comprising SEQ ID NO: 3; and

b. the variable heavy chain comprises a CDR-H1 com comprising SEQ ID NO: 4, a
CDR-H2 comprising SEQ ID NO: 5 and a CDR-H3 comprising SEQ ID NO: 6 or any one
of SEQ ID NO: 10 to 29, preferably 10, 11, 13 to 16, 18, 20, 22 to 25, 27 or 29;

wherein the antibody is humanized; more preferably the variable light chain comprises a CDR-L1
comprising SEQ ID NO: 7 and the variable heavy chain comprises a CDR-H3 comprising SEQ ID
NO: 23.

In a further preferred embodiment, the monoclonal antibody according to the present invention is
preferably a full-length antibody which binds to kallikrein 5 (KLK5) and comprises a variable light
chain and a variable heavy chain, and wherein:

a. the variable light chain comprises a CDR-L1 comprising SEQ ID NO: 1 or7 or 8 or
9, a CDR-L2 comprising SEQ ID NO: 2 and a CDR-L3 comprising SEQ ID NO: 3; and

b. the variable heavy chain comprises a CDR-H1 com comprising SEQ ID NO: 4, a
CDR-H2 comprising SEQ ID NO: 5 and a CDR-H3 comprising SEQ ID NO: 6 or any one
of SEQ ID NO: 10 to 29, preferably 10, 11, 13 to 16, 18, 20, 22 to 25, 27 or 29;

wherein the antibody is humanized; more preferably the variable light chain comprises a CDR-L1
comprising SEQ ID NO: 7 and the variable heavy chain comprises a CDR-H3 comprising SEQ ID
NO: 23. Even more preferably, the full-length antibody is selected from an I1gG1, 1gG4 or IgG4P.

As used herein, the term *humanized” antibody refers to an antibody wherein the heavy and/or
light chain contains one or more CDRs (including, if desired, one or more modified CDRs) from a
donor antibody (e.g. a non-human antibody such as a murine or rabbit monoclonal antibody)
grafted into a heavy and/or light chain variable region framework of an acceptor antibody (e.g. a
human antibody). For a review, see Vaughan et al, Nature Biotechnology, 16, 535-539, 1998. In
one embodiment, rather than the entire CDR being transferred, only one or more of the
specificities determining residues from any one of the CDRs described herein above are
transferred to the human antibody framework (see for example, Kashmiri et al., 2005, Methods,
36, 25-34). In one embodiment, only the specificity determining residues from one or more of the
CDRs described herein above are transferred to the human antibody framework. In another
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embodiment, only the specificity determining residues from each of the CDRs described herein
above are transferred to the human antibody framework.

When the CDRs are grafted, any appropriate acceptor variable region framework sequence may
be used having regard to the class/type of the donor antibody from which the CDRs are derived,
including mouse, primate and human framework regions.

Preferably, the humanized monoclonal antibody according to the present invention has a variable
domain comprising human acceptor framework regions as well as one or more of the CDRs
provided specifically herein. Thus, in one embodiment there is provided a humanized monoclonal
antibody which binds KLK5, wherein the variable domain comprises human acceptor framework
regions and non-human donor CDRs.

Examples of human frameworks which can be used in the present invention are KOL, NEWM,
REI, EU, TUR, TEI, LAY and POM (Kabat et al., supra). For example, KOL and NEWM can be
used for the heavy chain, REI can be used for the light chain and EU, LAY and POM can be used
for both the heavy chain and the light chain. Alternatively, human germline sequences may be
used; these are available at: http://www.imgt.org/

In a humanized antibody according to the present invention, the acceptor heavy and light chains
do not necessarily need to be derived from the same antibody and may, if desired, comprise
composite chains having framework regions derived from different chains.

A suitable framework region for the light chain of the humanized monoclonal antibody according
to the present invention is derived from the human germline IGKV1D-13 JK4 comprising SEQ ID
NO:138 and which nucleotide sequence is shown in SEQ ID NO: 139.

A suitable framework region for the heavy chain of the humanized monoclonal antibody according
to the present invention is derived from the human germline IGHV3-66 JH6 comprising the
sequence as shown in SEQ ID NO: 140 and which nucleotide sequence is shown in SEQ ID NO:
141.

Accordingly, in one embodiment there is provided a humanized monoclonal antibody which binds
to KLK5, wherein the antibody comprises a variable light chain and a variable heavy chain and

wherein:

a. the variable light chain comprises a CDR-L1 comprising SEQ ID NO:1or7o0or8or9, a
CDR-L2 comprising SEQ ID NO: 2 and a CDR-L3 comprising SEQ ID NO: 3; and
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b. the variable heavy chain comprises a CDR-H1 com comprising SEQ ID NO: 4, a CDR-
H2 comprising SEQ ID NO: 5 and a CDR-H3 comprising SEQ ID NO: 6 or any one of SEQ
ID NO: 10 to 29, preferably 10, 11, 13 to 16, 18, 20, 22 to 25, 27 or 29;

more preferably the variable light chain comprises a CDR-L1 comprising SEQ ID NO: 7 and the
variable heavy chain comprises a CDR-H3 comprising SEQ ID NO: 23; and wherein the light
chain framework region is derived from the human germline IGKV1D-13 JK4 comprising SEQ ID
NO: 138; and the heavy chain framework region is derived from the human germline IGHV3-66
JH6 comprising SEQ ID NO: 140.

In the humanized monoclonal antibody according to the present invention, the framework regions
may not have the same exact sequences as those of the acceptor antibody. Forinstance, unusual
residues may be changed to more frequently occurring residues for that acceptor chain class or
type. Alternatively, selected residues in the acceptor framework regions may be changed so that
they correspond to the residues found at the same position in the donor antibody (see Reichmann
et al., 1998, Nature, 332, 323-324). Such changes should be kept to the minimum necessary to
recover the affinity of the donor antibody. A protocol for selecting residues in the acceptor
framework regions which may need to be changed is set forth in WO91/09967 (which is
incorporated herein by reference).

Thus, in one embodiment 1, 2, 3, 4, 5, 6, 7 or 8 residues in the framework are replaced with an
alternative amino acid residue.

Accordingly, in one embodiment, there is provided a humanized monoclonal antibody according
to the present invention, wherein at least the residues at each of positions 24, 48, 49, 71, 73 and
78 (with reference to SEQ ID NO: 140) of the variable heavy chain are donor residues.

Preferably, residue at position 24 of the variable heavy chain is valine (instead of alanine) residue
at position 48 is isoleucine (instead of valine), residue at position 49 is glycine (instead of serine),
residue at position 71 is lysine (instead of arginine), residue at position 73 is serine (instead of
asparagine) and residue at position 78 is valine (instead of leucine).

Accordingly, there is provided a humanized monoclonal antibody which binds to KLK5, wherein
the antibody comprises:

a. the variable light chain comprises a CDR-L1 comprising SEQID NO:1or7o0or8o0r 9, a
CDR-L2 comprising SEQ ID NO: 2 and a CDR-L3 comprising SEQ ID NO: 3; and
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b. the variable heavy chain comprises a CDR-H1 com comprising SEQ ID NO: 4, a CDR-
H2 comprising SEQ ID NO: 5 and a CDR-H3 comprising SEQ ID NO: 6 or any one of SEQ
ID NO: 10 to 29, preferably 10, 11, 13 to 16, 18, 20, 22 to 25, 27 or 29;

more preferably the variable light chain comprises a CDR-L1 comprising SEQ ID NO: 7 and the
variable heavy chain comprises a CDR-H3 comprising SEQ ID NO: 23; and wherein the light
chain framework region is derived from the human germline IGKV1D-13 JK4 comprising SEQ ID
NO: 138; and the heavy chain framework region is derived from the human germline IGHV3-66
JH6 comprising SEQ ID NO: 140 and wherein amino acid residues positions 24, 48, 49, 71, 73
and 78 (with reference to SEQ ID NO: 140) of the variable heavy chain are donor residues.

Accordingly, in one embodiment, the humanized monoclonal antibody which binds to KLKS5,

comprises:
a. a variable light chain comprising SEQ ID NO: 34 or 38 or 42 or 46; and

b. a variable heavy chain comprising SEQ ID NO: 50 or 54 or 58 or 62 or 66 or 70 or 74
or 78 or 82 or 86 or 90 or 94 or 98 or 102 or 106 or 110 or 114 or 118 or 122 or 126 or
130 or 134, preferably 32 or 50 or 54 or 58 or 62 or 66 or 70 or 74 or 78 or 82 or 86 or 90
or 94 or 98 or 106 or 110 or 114 or 118 or 126 or 134.

Preferably, the humanized monoclonal antibody which binds to KLK5, comprises:
a. a variable light chain comprising SEQ ID NO: 38; and
b. a variable heavy chain comprising SEQ ID NO: 110.

In one embodiment, the invention provides an antibody comprising a sequence which is 80%
similar or identical to a sequence disclosed herein, for example 85%, 90%, 91%, 92%, 93%, 94%,
95% 96%, 97%, 98% or 99% over part or whole of the relevant sequence, for example a variable
domain sequence, a CDR sequence or a variable domain sequence, excluding the CDRs. In one
embodiment, the relevant sequence is SEQ ID NO: 38. In one embodiment the relevant sequence
is SEQ ID NO: 110.

In one embodiment, the monoclonal antibody, which binds KLKS, comprises a light chain and a
heavy chain, wherein the variable light chain comprises a sequence having at least 80%, 85%,
90%, 91%, 92%, 93%, 94%, 95% 96%, 97%, 98% or 99% identity or similarity to the sequence
comprising in SEQ ID NO:38 and/or the variable heavy chain comprises a sequence having at
least 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95% 96%, 97%, 98% or 99% identity or similarity
to the sequence comprising in SEQ ID NO: 110.
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“Identity”, “Identical” nor grammatical variations thereof, as used herein, indicate that at any
particular position in the aligned sequences, the amino acid residue is identical between the
sequences. "Similarity", “similar’ or grammatical variations thereof as used herein, indicate that,
at any particular position in the aligned sequences, the amino acid residue is of a similar type
between the sequences. For example, leucine may be substituted for isoleucine or valine. Other

amino acids which can often be substituted for one another include but are not limited to:
- phenylalanine, tyrosine and tryptophan (amino acids having aromatic side chains);

- lysine, arginine and histidine (amino acids having basic side chains);

- aspartate and glutamate (amino acids having acidic side chains);

- asparagine and glutamine (amino acids having amide side chains); and

- cysteine and methionine (amino acids having sulphur-containing side chains).

Degrees of identity and similarity can be readily calculated (Computational Molecular Biology,
Lesk, A.M., ed., Oxford University Press, New York, 1988; Biocomputing. Informatics and
Genome Projects, Smith, D.W., ed., Academic Press, New York, 1993; Computer Analysis of
Sequence Data, Part 1, Griffin, A.M., and Griffin, H.G., eds., Humana Press, New Jersey, 1994,
Sequence Analysis in Molecular Biology, von Heinje, G., Academic Press, 1987, Sequence
Analysis Primer, Gribskov, M. and Devereux, J., eds., M Stockton Press, New York, 1991, the
BLAST™ software available from NCBI (Altschul, S.F. et al., 1990, J. Mol. Biol. 215:403-410;
Gish, W. & States, D.J. 1993, Nature Genet. 3:266-272. Madden, T.L. etal., 1996, Meth. Enzymol.
266:131-141; Altschul, S.F. et al., 1997, Nucleic Acids Res. 25:3389-3402; Zhang, J. & Madden,
T.L. 1997, Genome Res. 7:649-656)).

In one embodiment, the antibody is a full-length antibody, preferably selected from an IgG1, and
IgG4 or an IgG4P.

Therefore, the present invention provides for a full-length humanized monoclonal antibody which
binds KLKS and comprises:

a. the variable light chain comprises a CDR-L1 comprising SEQID NO: 1or7o0or8o0r 9, a
CDR-L2 comprising SEQ ID NO: 2 and a CDR-L3 comprising SEQ ID NO: 3; and

b. the variable heavy chain comprises a CDR-H1 com comprising SEQ ID NO: 4, a CDR-
H2 comprising SEQ ID NO: 5 and a CDR-H3 comprising SEQ ID NO: 6 or any one of SEQ
ID NO: 10 to 29, preferably 10, 11, 13 to 16, 18, 20, 22 to 25, 27 or 29;
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more preferably the variable light chain comprises a CDR-L1 comprising SEQ ID NO: 7 and the
variable heavy chain comprises a CDR-H3 comprising SEQ ID NO: 21; and wherein the antibody
is an IgG4P isoform.

The present invention also provides for a full-length humanized monoclonal antibody which binds
KLK5 and comprises:

a. a light chain comprising SEQ ID NO: 36 or 40 or 44 or 48; and

b. a heavy chain comprising SEQ ID NO: 52 or 56 or 60 or 64 or 68 or 72 or 76 or 80 or
84 or 88 or 92 or 96 or 100 or 104 or 108 or 112 or 116 or 120 or 124 or 128 or 132 or
136, preferably 32 or 50 or 54 or 58 or 62 or 66 or 70 or 74 or 78 or 82 or 86 or 90 or 94
or 98 or 106 or 110 or 114 or 118 or 126 or 134.

Preferably the full-length humanized monoclonal antibody, which binds KLK5 comprises:
a. a light chain comprising SEQ ID NO: 40; and
b. a heavy chain comprising SEQ ID NO: 112.

In one embodiment, the monoclonal antibody, which binds KLK5, comprises a light chain which
is at least 90%, 91%, 92%, 93%, 94%, 95% 96%, 97%, 98% or 99% similar or identical to the
sequence given in SEQ ID NO: 40 but wherein the antibody has the sequence comprising in SEQ
ID NO: 7 (or SEQ ID NO: 1 or 8 or 9) for CDR-L1, the sequence comprising in SEQ ID NO: 2 for
CDR-L2 and the sequence comprising in SEQ ID NO: 3 for CDR-L3, and a heavy chain which is
at least 90%, 91%, 92%, 93%, 94%, 95% 96%, 97%, 98% or 99% similar or identical to the
sequence given in SEQ ID NO: 112 but wherein the antibody has the sequence comprising SEQ
ID NO: 4 for CDR-H1, SEQ ID NO: 5 for CDR-H2 and SEQ ID NO: 6 or any one of SEQ ID NO:
10 to 29 for CDR-H3, preferably 10, 11, 13 to 16, 18, 20, 22 to 25, 27 or 29.

In yet another embodiment the monoclonal antibody, which binds KLKS5, is a Fab’ fragment
comprising a light chain variable region comprising SEQ ID NO: 38 and a heavy chain variable
region comprising SEQ ID NO: 110.

In another embodiment, the monoclonal antibody, which binds KLKS5, is full-length 1gG4 antibody
comprising a light chain comprising to SEQ ID NO: 40 and a heavy chain comprising SEQ ID NO:
112.

It will also be understood by one skilled in the art that antibodies may undergo a variety of
posttranslational modifications. The type and extent of these modifications often depends on the
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host cell line used to express the antibody as well as the culture conditions. Such modifications
may include variations in glycosylation, methionine oxidation, diketopiperazine formation,
aspartate isomerization and asparagine deamidation. A frequent modification is the loss of a
carboxy-terminal basic residue (such as lysine or arginine) due to the action of carboxypeptidases
(as described in Harris, RJ. Journal of Chromatography 705:129-134, 1995). Accordingly, the C-
terminal lysine of the antibody heavy chain may be absent.

In one embodiment, a C-terminal amino acid from the antibody is cleaved during post-translation
modifications.

In one embodiment, an N-terminal amino acid from the antibody is cleaved during post-translation
modifications.

In another embodiment, the monoclonal antibody according the present invention binds human
KLKS, preferably comprising SEQ ID NO: 144 or 143 or 142 and also binds cynomolgus monkey
(cyno) KLKS5, preferably cyno KLK5 comprising SEQ ID NO: 151.

In one embodiment, the monoclonal antibody binds to human and/or cyno kallikrein 5 (KLKS),
wherein the antibody comprises a variable light chain and a variable heavy chain, and wherein:

a. the variable light chain comprises a CDR-L1 comprising SEQ ID NO: 1 or7 or 8 or 9,
a CDR-L2 comprising SEQ ID NO: 2 and a CDR-L3 comprising SEQ ID NO: 3; and
the variable heavy chain comprises a CDR-H1 com comprising SEQ ID NO: 4, a CDR-
H2 comprising SEQ ID NO: 5 and a CDR-H3 comprising SEQ ID NO: 6 or any one of
SEQ ID NO: 10 to 29, preferably 10, 11, 13 to 16, 18, 20, 22 to 25, 27 or 29; or

b. the variable light chain comprises SEQ ID NO: 30 or 34 or 38 or 42 or 46; and the
variable heavy chain comprising SEQ ID NO: 32 or 50 or 54 or 58 or 62 or 66 or 70 or
74 or 78 or 82 or 86 or 90 or 94 or 98 or 102 or 106 or 110 or 114 or 118 or 122 or 126
or 130 or 134, preferably 32 or 50 or 54 or 58 or 62 or 66 or 70 or 74 or 78 or 82 or 86
or900or94 or98 or 106 or 110 or 114 or 118 or 126 or 134; or

c. the monoclonal antibody is a full-length antibody comprising a light chain and a heavy
chain, wherein the light chain comprises SEQ ID NO: 36 or 40 or 44 or 48; and the
heavy chain comprises SEQ ID NO:52 or 56 or 60 or 64 or 68 or 72 or 76 or 80 or 84
or 88 or 92 or 96 or 100 or 104 or 108 or 112 or 116 or 120 or 124 or 128 or 132 or
136, preferably 52 or 56 or 60 or 64 or 68 or 72 or 76 or 80 or 84 or 88 or 92 or 96 or
100 or 108 or 112 or 116 or 120 or 128 or 136.
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In a preferred embodiment, the monoclonal antibody binds to human and/or cyno kallikrein 5

(KLKS5), wherein the antibody comprises a variable light chain and a variable heavy chain, and

wherein:

a.

the variable light chain comprises a CDR-L1 comprising SEQ ID NO: 7, a CDR-L2
comprising SEQ ID NO: 2 and a CDR-L3 comprising SEQ ID NO: 3; and the variable
heavy chain comprises a CDR-H1 com comprising SEQ ID NO: 4, a CDR-H2
comprising SEQ ID NO: 5 and a CDR-H3 comprising SEQ ID NO: 23; or

the variable light chain comprises SEQ ID NO: 38; and the variable heavy chain
comprising SEQ ID NO: 110; or

the monoclonal antibody is a full-length antibody comprising a light chain and a heavy
chain, wherein the light chain comprises SEQ ID NO: 40; and the heavy chain
comprises SEQ ID NO: 112.

In another embodiment, the monoclonal antibody according to the presentinvention does not bind

bind human or cyno kallikrein 2 (KLK2); or human or cyno kallikrein 4 (KLK4); or human or cyno

kallikrein 7 (KLK7). In other words, the antibody is specific for KLK5 and not for other kallikreins.

“Specific” as employed herein is intended to refer to an antibody that only recognizes the antigen

to which it is specific or an antibody that has significantly higher binding affinity to the antigen to

which it is specific (e.g. KLK5) compared to binding to antigens to which it is non-specific (gamma

and beta synucleins), for example at least 5, 6, 7, 8, 9, 10 times higher binding affinity.

In one embodiment, the monoclonal antibody binds to human and/or cyno KLK5 and does not

bind bind human or cyno KLK2; or human or cyno KLK4; or human or cyno KLK7, wherein the

antibody comprises a variable light chain and a variable heavy chain, and wherein:

a.

the variable light chain comprises a CDR-L1 comprising SEQ ID NO: 1 or 7 or 8 or 9,
a CDR-L2 comprising SEQ ID NO: 2 and a CDR-L3 comprising SEQ ID NO: 3; and
the variable heavy chain comprises a CDR-H1 com comprising SEQ ID NO: 4, a CDR-
H2 comprising SEQ ID NO: 5 and a CDR-H3 comprising SEQ ID NO: 6 or any one of
SEQ ID NO: 10 to 29, preferably 10, 11, 13 to 16, 18, 20, 22 to 25, 27 or 29; or

the variable light chain comprises SEQ |ID NO: 30 or 34 or 38 or 42 or 46; and the
variable heavy chain comprising SEQ ID NO: 32 or 50 or 54 or 58 or 62 or 66 or 70 or
74 or 78 or 82 or 86 or 90 or 94 or 98 or 102 or 106 or 110 or 114 or 118 or 122 or 126
or 130 or 134, preferably 32 or 50 or 54 or 58 or 62 or 66 or 70 or 74 or 78 or 82 or 86
or90 or94 or98 or 106 or 110 or 114 or 118 or 126 or 134; or

30



WO 2021/156171 PCT/EP2021/052249

c. the monoclonal antibody is a full-length antibody comprising a light chain and a heavy
chain, wherein the light chain comprises SEQ ID NO: 36 or 40 or 44 or 48; and the
heavy chain comprises SEQ ID NO:52 or 56 or 60 or 64 or 68 or 72 or 76 or 80 or 84
or 88 or 92 or 96 or 100 or 104 or 108 or 112 or 116 or 120 or 124 or 128 or 132 or
136, preferably 52 or 56 or 60 or 64 or 68 or 72 or 76 or 80 or 84 or 88 or 92 or 96 or
100 or 108 or 112 or 116 or 120 or 128 or 136.

In a preferred embodiment, the monoclonal antibody binds to human and/or cyno KLK5 and does
not bind bind human or cyno KLK2; or human or cyno KLK4; or human or cyno KLK7, wherein
the antibody comprises a variable light chain and a variable heavy chain, and wherein:

a. the variable light chain comprises a CDR-L1 comprising SEQ ID NO: 7, a CDR-L2
comprising SEQ ID NO: 2 and a CDR-L3 comprising SEQ ID NO: 3; and the variable
heavy chain comprises a CDR-H1 com comprising SEQ ID NO: 4, a CDR-H2
comprising SEQ ID NO: 5 and a CDR-H3 comprising SEQ ID NO: 23; or

b. the variable light chain comprises SEQ ID NO: 38; and the variable heavy chain
comprising SEQ ID NO: 110; or

c. the monoclonal antibody is a full-length antibody comprising a light chain and a heavy
chain, wherein the light chain comprises SEQ ID NO: 40; and the heavy chain
comprises SEQ ID NO: 112.

In one embodiment, according to the present invention, the binding of the antibody to KLKS5 is
characterized by a constant of dissociation (Kp) of about 7nM or less, preferably 500pM or less,
preferably about 400pM or less.

The term “Kp” as used herein refers to the constant of dissociation which is obtained from the ratio
of Ky to K, (i.e. Ko/Ka) and is expressed as a molar concentration (M). Ky and K, refers to the
dissociation rate and association rate, respectively, of a particular antigen-antibody (or antigen-
binding fragment thereof) interaction. Kp values for antibodies can be determined using methods
well established in the art. A method for determining the Kp of an antibody is by using surface
plasmon resonance, such as Biacore® system for example as described in the Examples herein,
using recombinant KLK5 or a suitable fusion protein/polypeptide thereof. In one example affinity
is measured using recombinant KLK5 as described in the Examples herein. For surface plasmon
resonance, target molecules are immobilized on a solid phase and exposed to ligands in a mobile
phase running along a flow cell. If ligand binding to the immobilized target occurs, the local
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refractive index changes, leading to a change in SPR angle, which can be monitored in real time
by detecting changes in the intensity of the reflected light. The rates of change of the SPR signal
can be analyzed to yield apparent rate constants for the association and dissociation phases of
the binding reaction. The ratio of these values gives the apparent equilibrium constant (affinity)
(see, e.g., Wolff et al, Cancer Res. 53:2560-65 (1993)).

In one embodiment, the antibody according to the present invention has a higher binding affinity
(i.e. smaller Kp) for human KLKS than for cyno or mouse KLKS5. The term “affinity” refers to the
strength of an interaction between the antibody and KLKS5.

In one embodiment, the monoclonal antibody according to the present invention has an ICsg of
less than 800pM for blocking KLK5 protease activity, preferably, the monoclonal antibody
according to the present invention has an ICsp of less than 18pM for blocking KLK5 protease
activity in the in-vitro assay as described herein.

The term ICsp as used herein refers to the half maximal inhibitory concentration which is a measure
of the effectiveness of a substance, such as an antibody, in inhibiting a specific biological or
biochemical function, which in the present invention is the protease activity of KLK5. The ICsg is
a quantitative measure which indicates how much of a particular substance is needed to inhibit a
given biological process or function or activity by half.

In another embodiment of the present invention, the monoclonal antibody which binds KLKS
wherein the antibody comprises a variable light chain and a variable heavy chain, and wherein:

a. the variable light chain comprises a CDR-L1 comprising SEQID NO:1or70or8o0r 9, a
CDR-L2 comprising SEQ ID NO: 2 and a CDR-L3 comprising SEQ ID NO: 3; and

b. the variable heavy chain comprises a CDR-H1 com comprising SEQ ID NO: 4, a CDR-
H2 comprising SEQ ID NO: 5 and a CDR-H3 comprising SEQ ID NO: 6 or any one of SEQ
ID NO: 10 to 29, preferably 10, 11, 13 to 16, 18, 20, 22 to 25, 27 or 29;

wherein the antibody inhibits or reduces the protease activity of KLK5.

Within the present invention, the term “inhibit” (and grammatical variations thereof) indicates the
effect the antibodies according to the present invention have with respect to KLK5 biological
activity. Preferably, the biological activity of KLK5 is a protease activity, preferably serine protease
activity. The effect results in a complete or partial hindering of the serine protease activity of KLK5.
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Without wishing to be bound by theory it is believed that the monoclonal antibody according to
the present invention binds to KLK5 and inhibits (for example completely or partially) or reduces
the protease activity (preferably the serine protease activity) of KLK5; and/or

i) binds to KLK5 when KLKS is bound to LEKTI or a fragment of LEKTI and/or

i) does not compete with LEKTI, or a fragment of LEKTI, for binding KLK5 and/or

iii) forms a complex with KLK5 bound to LEKTI or a fragment of LEKTI (i.e. forming a
complex which comprise the antibody of the present invention, KLK5 and LEKTI,
or a fragment of LEKTI).

The term “form a complex” (and any grammatical variation thereof) means that the antibody
according to the present invention is capable of binding KLK5 when KLKS5 is already bound to
another protein such as LEKTI, or a fragment of LEKTI, or another antibody or an antibody
fragment such as a Fab.

Preferably the antibody claimed herein inhibits or reduces the protease activity of KLK5 and/or
binds to KLK5 when KLKS is bound to LEKTI, or a fragment of LEKTI; and/or does not compete
with LEKTI, or a fragment of LEKTI, for binding KLK5 and/or forms a complex with KLK5 bound
to LEKTI, or a fragment of LEKTI

Within the present invention, the term “LEKTI” refers to the lympho-epithelial Kazal-type-related
inhibitor consisting of 15 domains, and is cleaved into smaller, functional fragments by proprotein
convertases such as protease furin, resulting in fragments of LEKTI comprised of one or more
domains. These fragments are secreted into the extracellular space where they can form
inhibitory complexes with proteases such as KLK5. LEKTI is also known as serine protease
inhibitor Kazal-type 5 (SPINKS5) and is a protein that in humans is encoded by the SPINKS gene.
In humans, three splice variants of LEKTI mRNA are generated leading to full-length, long and
short isoforms of the protein that differ in their COOH-terminal regions only.

SPINK5 is a member of a gene family cluster located on chromosome 5¢g32 which encode
inhibitors of serine proteases. This includes other epidermal proteins SPINK6 and LEKTI-2
(SPINK9) which are also included in the present invention within the term “LEKT/”.

The advantage associated with an antibody capable of binding KLK5 and inhibiting KLK5
biological (i.e. protease) activity, yet not-competing with LEKTI or a fragment of LEKTI for binding
KLKS5, may enable inhibition of KLK5 activity in conditions where LEKTI dissociates from the
KLKS5:LEKTI complex, such as the progressively acidic environment from the stratum basale to

the stratum corneum of the epidermis.
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In these embodiments, the fragment of LEKTI is preferably human LEKTI domain 5 comprising
amino acids 1 to 64 of SEQ ID NO: 145 or LEKTI domain 8 comprising amino acids 1 to 71 of
SEQ ID NO: 152.

In one embodiment, the monoclonal antibody according to the invention binds to an epitope of
human KLK5 comprising at least one, preferably at least two or more, amino acid residue from
the group consisting of Leu212, Ser213, GIn214, Lys215, Arg216, Glu218, Asp219, Ala220,
Pro222, Gly233, Pro269, Asn270 and Pro272 with reference to SEQ ID NO: 142. Preferably the
epitope is characterized by X-ray crystallography. The numbers in parentheses correspond to the
protease nomenclature.

Within the present invention, the term “epitope” is used interchangeably for both conformational
and linear epitopes. A conformational epitope is composed of discontinued sections of the
antigen’s amino acid primary sequence and a linear epitope is formed by a sequence formed by

continuous amino acids.

The epitope can be identified by any suitable epitope mapping method known in the art in
combination with any one of the antibodies provided by the present invention. Examples of such
methods include screening peptides of varying lengths derived from full length KLKS5 for binding
to the antibody or fragment thereof of the present invention and identifying the smallest fragment
that can specifically bind to the antibody containing the sequence of the epitope recognized by
the antibody. KLKS5 peptides may be produced synthetically or by proteolytic digestion of the
KLK5. Peptides that bind the antibody can be identified by, for example, mass spectrometric
analysis. Methodologies such as NMR spectroscopy or X-ray crystallography can be used to
identify the epitope bound by an antibody. Typically, when the epitope determination is performed
by X-ray crystallography, amino acid residues of the antigen within 4A from CDRs are considered
to be amino acid residues part of the epitope. Once identified, the epitope may serve for preparing
fragments which bind an antibody of the present invention and, if required, used as an immunogen
to obtain additional antibodies which bind the same epitope.

The epitope as indicated in the aspects and embodiments describing the present invention is
preferably an epitope characterized by X-ray crystallography.

Furthermore, the present invention also provides for an antibody which competes for binding
KLKS5, preferably human KLKS5, by cross-blocking or being cross-blocked by the antibody which
binds to an epitope of human KLK5 comprising amino acid residues Leu212, Ser213, GIn214,
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Lys215, Arg216, Glu218, Asp219, Ala220, Pro222, Gly233, Pro269, Asn270 and Pro272 with
reference to SEQ ID NO: 142 and which antibody comprises:

1. a variable light chain and a variable heavy chain, and wherein the variable light chain
comprises a CDR-L1 comprising SEQ ID NO: 7, a CDR-L2 comprising SEQ ID NO: 2 and
a CDR-L3 comprising SEQ ID NO: 3; and the variable heavy chain comprises a CDR-H1
com comprising SEQ ID NO: 4, a CDR-H2 comprising SEQ ID NO: 5 and a CDR-H3
comprising SEQ ID NO: 23; or

2. avariable light chain comprising SEQ ID NO: 38; and a variable heavy chain comprising
SEQ ID NO: 110.

In one embodiment, such competing antibody has a heavy chain variable region having at least
80% identity or similarity to the sequence comprising SEQ ID NO: 110; and/or has a light chain
variable region having at least 80% identity or similarity to the sequence comprising SEQ ID NO:
38.

» o« »ow

An antibody that “competes”, “cross-blocks”, “is cross-blocked” or “binds to the same epitope on
human KLKS%” (and any grammatical variation thereof) as the antibody of the present invention
refers to an antibody that is not capable of forming a complex with KLK5 bound to the antibody of
the present invention.

Competing antibodies can be identified using any suitable method in the art, for example by using
competition ELISA or BlAcore assays where binding of KLK5 by the competing antibody by cross-
blocking or by being cross-blocked prevents the binding of an antibody of the present invention
or vice versa. Such competing assays may use isolated natural or recombinant KLK5 or a
suitable fusion protein/polypeptide thereof. In one example competition is measured using
recombinant human active KLK5 (such as for example comprising SEQ ID NO: 144).

The present invention also provides for the antibody as described and claimed herein to forms a
complex with KLK5 wherein KLK, preferably human KLKS, is bound to (or may be bound by)
another antibody, wherein the another antibody comprises:

1. a variable light chain comprising a CDR-L1 comprising SEQ ID NO: 175, a CDR-L2
comprising SEQ ID NO: 176 and a CDR-L3 comprising SEQ ID NO: 177; and a variable
heavy chain comprising a CDR-H1 comprising SEQ ID NO: 178, a CDR-H2 comprising
SEQ ID NO: 179 and a CDR-H3 comprising SEQ ID NO: 160; and/or
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2. avariable light chain comprising SEQ ID NO: 161 and a variable heavy chain comprising
SEQ ID NO: 163; and/or

3. avariable light chain encoded by a nucleotide comprising SEQ ID NO: 162 and a variable
heavy chain encoded by a nucleotide comprising SEQ ID NO: 164.

In one embodiment, the antibody according to the present invention binds KLK5 and comprises:

1. a variable light chain and a variable heavy chain, and wherein the variable light chain
comprises a CDR-L1 comprising SEQ ID NO: 1 or 7, a CDR-L2 comprising SEQ ID NO:
2 and a CDR-L3 comprising SEQ ID NO: 3; and the variable heavy chain comprises a
CDR-H1 com comprising SEQ ID NO: 4, a CDR-H2 comprising SEQ ID NO: 5 and a CDR-
H3 comprising SEQ ID NO: 10 to 29, preferably 10, 11, 13 to 16, 18, 20, 22 to 25, 27 or
29; or

2. avariable light chain comprising SEQ ID NO: 30 or 34 or 38 or 42 or 46; and a variable
heavy chain comprising SEQ ID NO: 32 or 50 or 54 or 58 or 62 or 66 or 70 or 74 or 78 or
82 0or86 or 90 or 94 or 98 or 102 or 106 or 110 or 114 or 118 or 122 or 126 or 130 or 134,
preferably 32 or 50 or 54 or 58 or 62 or 66 or 70 or 74 or 78 or 82 or 86 or 90 or 94 or 98
or 106 or 110 or 114 or 118 or 126 or 134;

wherein the antibody forms a complex with KLK5, preferably human KLK5, bound to another
antibody, which another antibody comprises:

1. a variable light chain comprising a CDR-L1 comprising SEQ ID NO: 175, a CDR-L2
comprising SEQ ID NO: 176 and a CDR-L3 comprising SEQ ID NO: 177; and a variable
heavy chain comprising a CDR-H1 comprising SEQ ID NO: 178, a CDR-H2 comeprising
SEQ ID NO: 179 and a CDR-H3 comprising SEQ ID NO: 160; and/or

2. avariable light chain comprising SEQ ID NO: 161 and a variable heavy chain comprising
SEQ ID NO: 163; and/or

3. avariable light chain encoded by a nucleotide comprising SEQ ID NO: 162 and a variable
heavy chain encoded by a nucleotide comprising SEQ ID NO: 164.

Furthermore, the present invention also comprises a KLK5-antibody complex comprising:

KLK5, preferably human KLK5; and
an antibody which binds KLK5 and comprises:

1. avariable light chain and a variable heavy chain, and wherein the variable light
chain comprises a CDR-L1 comprising SEQ ID NO: 1 or 7, a CDR-L2

comprising SEQ ID NO: 2 and a CDR-L3 comprising SEQ ID NO: 3; and the
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variable heavy chain comprises a CDR-H1 com comprising SEQ ID NO: 4, a
CDR-H2 comprising SEQ ID NO: 5 and a CDR-H3 comprising SEQ ID NO: 10
to 29, preferably 10, 11, 13 to 16, 18, 20, 22 to 25, 27 or 29; or

2. avariable light chain comprising SEQ ID NO: 30 or 34 or 38 or 42 or 46; and a
variable heavy chain comprising SEQ ID NO: 32 or 50 or 54 or 58 or 62 or 66
or 70 or 74 or 78 or 82 or 86 or 90 or 94 or 98 or 102 or 106 or 110 or 114 or
118 or 122 or 126 or 130 or 134, preferably 32 or 50 or 54 or 58 or 62 or 66 or
70 0or74 or 78 or 82 or 86 or 90 or 94 or 98 or 106 or 110 or 114 or 118 or 126
or 134; and

C. another antibody which binds KLK5 and comprises:

1. a variable light chain comprising a CDR-L1 comprising SEQ ID NO: 175, a
CDR-L2 comprising SEQ ID NO: 176 and a CDR-L3 comprising SEQ ID NO:
177; and a variable heavy chain comprising a CDR-H1 comprising SEQ ID NO:
178, a CDR-H2 comprising SEQ ID NO: 179 and a CDR-H3 comprising SEQ
ID NO: 160; wherein the antibody is optionally humanized; and/or

2. avariable light chain comprising SEQ ID NO: 161 and a variable heavy chain
comprising SEQ ID NO: 163; and/or

3. avariable light chain encoded by a nucleotide comprising SEQ ID NO: 162 and
a variable heavy chain encoded by a nucleotide comprising SEQ ID NO: 164.

It should be understood that the so called “another antibody” binds to KLKS5, preferably human
KLK5 to an epitope which is different from and not overlapping with the epitope described herein,
as shown by the examples below. In this respect, such antibodies do not compete with one
another.

Antibodies according to the present invention may be obtained using any suitable method known
in the art. KLKS including fusion proteins thereof, cells (recombinantly or naturally) expressing
the KLK5 can be used to produce antibodies which specifically recognize KLK5. Various form of
KLKS as described herein may be used.

In one embodiment, the antigen used is active KLK5, preferably produced as described in the
Examples below.

KLKS5 or fragments thereof, for use to immunize a host, may be prepared by processes well known
in the art from genetically engineered host cells comprising expression systems or they may be
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recovered from natural biological sources. KLK5 or a fragment thereof may in some instances be
part of a larger protein such as a fusion protein for example fused to an affinity tag or similar.

Antibodies generated against KLK5 according to the present invention may be obtained, where
immunization of an animal is necessary, by administering KLK5 to an animal, preferably a non-
human animal, using well-known and routine protocols, see for example Handbook of
Experimental Immunology, D. M. Weir (ed.), Vol 4, Blackwell Scientific Publishers, Oxford,
England, 1986). Many warm-blooded animals, such as rabbits, mice, rats, sheep, cows, camels
or pigs may be immunized. However, mice, rabbits, pigs and rats are generally most suitable.

Screening for antibodies can be performed using assays to measure binding to KLK5 and/or
assays to measure the inhibition of KLK5 biological activity, preferably KLK5 protease activity.

Antibodies, including monoclonal antibodies contain acidic and/or basic functional groups,
thereby giving the molecule a net positive or negative charge. The amount of overall “observed”
charge will depend on the absolute amino acid sequence of the entity, the local environment of
the charged groups in the 3D structure and the environmental conditions of the molecule. The
isoelectric point (pl) is the pH at which a particular molecule or solvent accessible surface thereof
carries no net electrical charge. In one example, the monoclonal antibody binding KLK5 according
to the present invention may be engineered to have an appropriate isoelectric point. This may
lead to antibodies with more robust properties, in particular suitable solubility and/or stability
profiles and/or improved purification characteristics.

Thus, in one embodiment, the monoclonal antibody which binds KLKS5, comprises:

a. a variable light chain comprising SEQ ID NO: SEQ ID NO: 30 or 34 or 38 or 42 or
46; and a variable heavy chain comprising SEQ ID NO: 32 or 50 or 54 or 58 or 62
or66 or70 or 74 or 78 or 82 or 86 or 90 or 94 or 98 or 102 or 106 or 110 or 114 or
118 or 122 or 126 or 130 or 134, preferably 32 or 50 or 54 or 58 or 62 or 66 or 70
or74or78or820or86or900or94 or98 or106 or 110 or 114 or 118 or 126 or 134;
or

b. a light chain comprising SEQ ID NO: 36 or 40 or 44 or 48; and a heavy chain
comprising SEQ ID NO: 52 or 56 or 60 or 64 or 68 or 72 or 76 or 80 or 84 or 88 or
92 or 96 or 100 or 104 or 108 or 112 or 116 or 120 or 124 or 128 or 132 or 136,
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preferably 52 or 56 or 60 or 64 or 68 or 72 or 76 or 80 or 84 or 88 or 92 or 96 or
100 or 108 or 112 or 116 or 120 or 128 or 136;

wherein the monoclonal antibody is engineered to have an isoelectric point different to that of the
originally identified antibody.

The antibody may, for example be engineered by replacing an amino acid residue such as
replacing an acidic amino acid residue with one or more basic amino acid residues. Alternatively,
basic amino acid residues may be introduced or acidic amino acid residues can be removed.
Alternatively, if the molecule has an unacceptably high pl value, acidic residues may be
introduced to lower the pl, as required. Itis important that when manipulating the pl care must be
taken to retain the desirable activity of the antibody or fragment. Thus, in one embodiment the
engineered antibody has the same or substantially the same activity as the “unmodified” antibody
or fragment.

Programs such as ** ExPASY http://www.expasy.ch/tools/pi_tool.html, and http://www.iut-
arles.up.univ-mrs.fr/iw3bb/d_abim/compo-p.html, may be used to predict the isoelectric point of
the antibody.

It will be appreciated that the affinity of antibodies provided by the present invention may be
altered using any suitable method known in the art. The present invention therefore also relates
to variants of the antibody which have an improved affinity for KLKS5, in particular human KLKS5.
Such variants can be obtained by a number of affinity maturation protocols including mutating the
CDRs (Yang et al., J. Mol. Biol.,, 254, 392-403, 1995), chain shuffing (Marks et al.,
Bio/Technology, 10, 779-783, 1992), use of mutator strains of E. coli (Low et al., J. Mol. Biol., 250,
359-368, 1996), DNA shuffling (Patten et al., Curr. Opin. Biotechnol., 8, 724-733, 1997), phage
display (Thompson et al., J. Mol. Biol., 256, 77-88, 1996) and sexual PCR (Crameri et al., Nature,
391, 288-291, 1998).

If desired the antibody according to the present invention may be conjugated to one or more
effector molecule(s). It will be appreciated that the effector molecule may comprise a single
effector molecule or two or more such molecules so linked as to form a single moiety that can be
attached to the antibodies of the present invention. Where it is desired to obtain a fragment of
the antibody linked to an effector molecule, this may be prepared by standard chemical or
recombinant DNA procedures in which the antibody fragment is linked either directly or via a
coupling agent to the effector molecule. Techniques for conjugating such effector molecules to

antibodies are well known in the art (see, Hellstrom et al., Controlled Drug Delivery, 2nd Ed.,
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Robinson et al., eds., 1987, pp. 623-53; Thorpe et al., 1982, Immunol. Rev., 62:119-58 and
Dubowchik et al., 1999, Pharmacology and Therapeutics, 83, 67-123).  Particular chemical
procedures include, for example, those described in WO 93/06231, WO 92/22583, WO 89/00195,
WO 89/01476 and WO 03/031581. Alternatively, where the effector molecule is a protein or
polypeptide the linkage may be achieved using recombinant DNA procedures, for example as
described in WO 86/01533 and EP0392745.

The term effector molecule as used herein includes, for example, antineoplastic agents, drugs,
toxins, biologically active proteins, for example enzymes, other antibody or antibody fragments,
synthetic or naturally occurring polymers, nucleic acids and fragments thereof e.g. DNA, RNA and
fragments thereof, radionuclides, particularly radioiodide, radioisotopes, chelated metals,
nanoparticles and reporter groups such as fluorescent compounds or compounds which may be
detected by NMR or ESR spectroscopy.

Examples of effector molecules may include cytotoxins or cytotoxic agents including any agent
that is detrimental to (e.g. kills) cells. Examples include combrestatins, dolastatins, epothilones,
staurosporin, maytansinoids, spongistatins, rhizoxin, halichondrins, roridins, hemiasterlins, taxol,
cytochalasin B, gramicidin D, ethidium bromide, emetine, mitomycin, etoposide, tenoposide,
vincristine, vinblastine, colchicin, doxorubicin, daunorubicin, dihydroxy anthracin dione,
mitoxantrone, mithramycin, actinomycin D, 1-dehydrotestosterone, glucocorticoids, procaine,
tetracaine, lidocaine, propranolol, and puromycin and analogs or homologs thereof.

Effector molecules also include, but are not limited to, antimetabolites (e.g. methotrexate, 6-
mercaptopurine, 6-thioguanine, cytarabine, 5-fluorouracil decarbazine), alkylating agents (e.g.
mechlorethamine, thioepa chlorambucil, melphalan, carmustine (BSNU) and lomustine (CCNU),
cyclothosphamide, busulfan, dibromomannitol, streptozotocin, mitomycin C, and cis-
dichlorodiamine platinum (II) (DDP) cisplatin), anthracyclines (e.g. daunorubicin (formerly
daunomycin) and doxorubicin), antibiotics (e.g. dactinomycin (formerly actinomycin), bleomycin,
mithramycin, anthramycin (AMC), calicheamicins or duocarmycins), and anti-mitotic agents (e.g.
vincristine and vinblastine).

Other effector molecules may include chelated radionuclides such as 111In and 90Y, Lu177,
Bismuth213, Californium252, Iridium192 and Tungsten188/Rhenium188; or drugs such as but not
limited to, alkylphosphocholines, topoisomerase | inhibitors, taxoids and suramin.

Other effector molecules include proteins, peptides and enzymes. Enzymes of interest include,
but are not limited to, proteolytic enzymes, hydrolases, lyases, isomerases, transferases.
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Proteins, polypeptides and peptides of interest include, but are not limited to, immunoglobulins,
toxins such as abrin, ricin A, pseudomonas exotoxin, or diphtheria toxin, a protein such as insulin,
tumor necrosis factor, a-interferon, p-interferon, nerve growth factor, platelet derived growth factor
or tissue plasminogen activator, a thrombotic agent or an anti-angiogenic agent, e.g. angiostatin
or endostatin, or, a biological response modifier such as a lymphokine, interleukin-1 (IL-1),
interleukin-2 (IL-2), granulocyte macrophage colony stimulating factor (GM-CSF), granulocyte
colony stimulating factor (G-CSF), nerve growth factor (NGF) or other growth factor and
immunoglobulins.

Other effector molecules may include detectable substances useful for example in diagnosis.
Examples of detectable substances include various enzymes, prosthetic groups, fluorescent
materials, luminescent materials, bioluminescent materials, radioactive nuclides, positron emitting
metals (for use in positron emission tomography), and nonradioactive paramagnetic metal ions.
See generally U.S. Patent No. 4,741,900 for metal ions which can be conjugated to antibodies for
use as diagnostics. Suitable enzymes include horseradish peroxidase, alkaline phosphatase,
beta galactosidase, or acetylcholinesterase; suitable prosthetic groups include streptavidin, avidin
and biotin; suitable fluorescent materials include umbelliferone, fluorescein, fluorescein
isothiocyanate, rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride and phycoerythrin;
suitable luminescent materials include luminol; suitable bioluminescent materials include
luciferase, luciferin, and aequorin; and suitable radioactive nuclides include 1251, 1311, 111In and
99Tc.

In another example the effector molecule may increase the half-life of the antibody in vivo, and/or
reduce immunogenicity of the antibody and/or enhance the delivery of an antibody across an
epithelial barrier to the immune system. Examples of suitable effector molecules of this type
include polymers, albumin, albumin binding proteins or albumin binding compounds such as those
described in WO05/117984.

Where the effector molecule is a polymer it may, in general, be a synthetic or a naturally occurring
polymer, for example an optionally substituted straight or branched chain polyalkylene,
polyalkenylene or polyoxyalkylene polymer or a branched or unbranched polysaccharide, e.g. a
homo- or hetero- polysaccharide.

Specific optional substituents which may be present on the above-mentioned synthetic polymers
include one or more hydroxy, methyl or methoxy groups.
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Specific examples of synthetic polymers include optionally substituted straight or branched chain
poly(ethyleneglycol), poly(propyleneglycol) poly(vinylalcohol) or derivatives thereof, especially
optionally substituted poly(ethyleneglycol) such as methoxypoly(ethyleneglycol) or derivatives
thereof.

Specific naturally occurring polymers include lactose, amylose, dextran, glycogen or derivatives
thereof.

In one embodiment, the polymer is albumin or a fragment thereof, such as human serum albumin
or a fragment thereof.

“Derivatives” as used herein is intended to include reactive derivatives, for example thiol-selective
reactive groups such as maleimides and the like. The reactive group may be linked directly or
through a linker segment to the polymer. It will be appreciated that the residue of such a group
will in some instances form part of the product as the linking group between the antibody fragment
and the polymer.

The size of the polymer may be varied as desired but will generally be in an average molecular
weight range from 500Da to 50000Da, for example from 5000 to 40000Da such as from 20000 to
40000Da. The polymer size may in particular be selected on the basis of the intended use of the
product for example ability to localize to certain tissues such as tumors or extend circulating half-
life (for review see Chapman, 2002, Advanced Drug Delivery Reviews, 54, 531-545). Thus, for
example, where the product is intended to leave the circulation and penetrate tissue, for example
for use in the treatment of a tumor, it may be advantageous to use a small molecular weight
polymer, for example with a molecular weight of around 5000Da. For applications where the
product remains in the circulation, it may be advantageous to use a higher molecular weight
polymer, for example having a molecular weight in the range from 20000Da to 40000Da.

Suitable polymers include a polyalkylene polymer, such as a poly(ethyleneglycol) or, especially,
a methoxypoly(ethyleneglycol) or a derivative thereof, and especially with a molecular weight in
the range from about 15000Da to about 40000Da.

In one example, the antibody according to the present invention are attached to
poly(ethyleneglycol) (PEG) moieties. In one particular embodiment, the antibody according to the
present invention and the PEG molecules may be attached through any available amino acid
side-chain or terminal amino acid functional group located in the antibody fragment, for example
any free amino, imino, thiol, hydroxyl or carboxyl group. Such amino acids may occur naturally

in the antibody fragment or may be engineered into the antibody using recombinant DNA methods
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(see for example US 5,219,996; US 5,667,425; WO98/25971, WO2008/038024). In one example
the antibody of the present invention is a modified Fab fragment wherein the modification is the
addition to the C-terminal end of its heavy chain one or more amino acids to allow the attachment
of an effector molecule. Suitably, the additional amino acids form a modified hinge region
containing one or more cysteine residues to which the effector molecule may be attached.
Multiple sites can be used to attach two or more PEG molecules.

Suitably PEG molecules are covalently linked through a thiol group of at least one cysteine residue
located in the antibody fragment. Each polymer molecule attached to the modified antibody
fragment may be covalently linked to the sulphur atom of a cysteine residue located in the
fragment. The covalent linkage will generally be a disulphide bond or, in particular, a sulphur-
carbon bond. Where a thiol group is used as the point of attachment appropriately activated
effector molecules, for example thiol selective derivatives such as maleimides and cysteine
derivatives may be used. An activated polymer may be used as the starting material in the
preparation of polymer-modified antibody fragments as described above. The activated polymer
may be any polymer containing a thiol reactive group such as an a-halocarboxylic acid or ester,
e.g. iodoacetamide, an imide, e.g. maleimide, a vinyl sulphone or a disulphide. Such starting
materials may be obtained commercially (for example from Nektar, formerly Shearwater Polymers
Inc., Huntsville, AL, USA) or may be prepared from commercially available starting materials using
conventional chemical procedures. Particular PEG molecules include 20K methoxy-PEG-amine
(obtainable from Nektar, formerly Shearwater; Rapp Polymere; and SunBio) and M-PEG-SPA
(obtainable from Nektar, formerly Shearwater).

In one embodiment, the antibody is a modified Fab fragment, Fab’ fragment or diFab which is
PEGylated, i.e. has PEG (poly(ethyleneglycol)) covalently attached thereto, e.g. according to the
method disclosed in EP 0948544 or EP1090037 (see also "Poly(ethyleneglycol) Chemistry,
Biotechnical and Biomedical Applications", 1992, J. Milton Harris (ed), Plenum Press, New York,
"Poly(ethyleneglycol) Chemistry and Biological Applications”, 1997, J. Milton Harris and S.
Zalipsky (eds), American Chemical Society, Washington DC and "Bioconjugation Protein
Coupling Techniques for the Biomedical Sciences", 1998, M. Aslam and A. Dent, Grove
Publishers, New York; Chapman, A. 2002, Advanced Drug Delivery Reviews 2002, 54:531-545).
In one example PEG is attached to a cysteine in the hinge region. In one example, a PEG
modified Fab fragment has a maleimide group covalently linked to a single thiol group in a
modified hinge region. A lysine residue may be covalently linked to the maleimide group and to
each of the amine groups on the lysine residue may be attached a methoxypoly(ethyleneglycol)
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polymer having a molecular weight of approximately 20,000Da. The total molecular weight of the
PEG attached to the Fab fragment may therefore be approximately 40,000Da.

Particular PEG molecules include 2-[3-(N-maleimido)propionamido]ethyl amide of N,N’-
bis(methoxypoly(ethylene glycol) MW 20,000) modified lysine, also known as PEG2MAL40K
(obtainable from Nektar, formerly Shearwater).

Alternative sources of PEG linkers include NOF who supply GL2-400MA3 (wherein m in the
structure below is 5) and GL2-400MA (where m is 2) and n is approximately 450:

H,CO-(CH,CH,0),
H,CO-(CH,CH,0); H o
O\/\/N\n/ (CH,),, ~y
0 /
o
mis2or5

Thus in one embodiment the PEG is 2,3-Bis(methylpolyoxyethylene-oxy)-1-{[3-(6-maleimido-1-
oxohexyl)amino]propyloxy} hexane (the 2 arm branched PEG, -CH2) 3NHCO(CH2)5-MAL, Mw
40,000 known as SUNBRIGHT GL2-400MA3.

Further alternative PEG effector molecules of the following type:

CH,0-(CH,CH,0)n

N
CH;0-(CH,CH,0)n /

are available from Dr Reddy, NOF and Jenkem.

In one embodiment, the Fab or Fab’ according to the present invention is conjugated to a PEG
molecule.

In one embodiment, the present disclosure provides a Fab’PEG molecule comprising one or more
PEG polymers, for example 1 or 2 polymers such as a 40kDa polymer or polymers.

44



WO 2021/156171 PCT/EP2021/052249

Fab’-PEG molecules according to the present disclosure may be particularly advantageous in that
they have a half-life independent of the Fc fragment. In one embodiment, there is provided a Fab’
conjugated to a polymer, such as a PEG molecule, a starch molecule or an albumin molecule. In
one embodiment, there is provided a scFv conjugated to a polymer, such as a PEG molecule, a
starch molecule or an albumin molecule. In one embodiment, the Fab or Fab’ according to the
present disclosure is conjugated to human serum albumin. In one embodiment, the antibody or
fragment is conjugated to a starch molecule, for example to increase the half-life. Methods of
conjugating starch to a protein as described in US 8,017,739 incorporated herein by reference.

The present invention also provides for an isolated polynucleotide encoding the antibody
according to the present invention. The isolated polynucleotide according to the present invention
may comprise synthetic DNA, for instance produced by chemical processing, cDNA, genomic
DNA or any combination thereof.

Standard techniques of molecular biology may be used to prepare DNA sequences coding for the
antibody of the present invention. Desired DNA sequences may be synthesized completely orin
part using oligonucleotide synthesis techniques. Site-directed mutagenesis and polymerase
chain reaction (PCR) techniques may be used as appropriate.

In one embodiment, the isolated polynucleotide according to the invention encodes:

a. a light chain variable region, wherein the polynucleotide:
i. is atleast 90% identical to SEQ ID NO: 31 or 35 or 39 or 43 or 47; or
ii. comprises SEQ ID NO: 31 or 35 or 39 or 43 or 47; or
iii. consists essentially of SEQ ID NO: SEQ ID NO: 31 or 35 or 39 or 43 or
47;
b. a heavy chain variable region, wherein the polynucleotide:
i. is atleast 90% identical to SEQ ID NO: 33 or 51 or 55 or 59 or 63 or 67 or
710or75 0r79 or 83 or 87 or 91 or 95 or 99 or 103 or 107 or 111 or 115 or
119 or 123 or 127 or 131 or 135; or
ii. comprises SEQ ID NO: 33 or51 or550r59or63 or67or71or75o0r79
or 83 or 87 or 91 or 95 or 99 or 103 or 107 or 111 or 115 or 119 or 123 or
127 or 131 or 135; or
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iii. consists essentially SEQ ID NO: 33 or 51 or 55 or 59 or 63 or 67 or 71 or
750r79 or83 or 87 or 91 or 95 or 99 or 103 or 107 or 111 or 115 or 119
or 123 or 127 or 131 or 135;
c. alight chain, wherein the polynucleotide:
i. is atleast 90% identical to SEQ ID NO: 37 or 41 or 45 or 49; or
ii. comprises SEQ ID NO: 37 or 41 or 45 or 49; or
iii. consists essentially of SEQ ID NO: 37 or 41 or 45 or 49;
d. a heavy chain, wherein the polynucleotide:
i. is atleast90% identical to SEQ ID NO: 53 or 57 or 61 or 65 or 69 or 73 or
77 or81 or850r89 or93 or97 or 101 or 105 or 109 or 113 or 117 or 121
or1250r1290r133 or 137; or
ii. comprises SEQ ID NO: 53 or 57 or 61 or 65 or 69 or 73 or 77 or 81 or 85
or89 or 93 or 97 or 101 or 105 or 109 or 113 or 117 or 121 or 125 or 129
or 133 or 137; or
iii. consists essentially of SEQ ID NO: 53 or 57 or 61 or 65 or69 or 73 or 77
or81or850r89 or93or97 or1010r1050r109 or 113 or 117 or 121 or
125 or 129 or 133 or 137.

In one embodiment, the present invention provides an isolated polynucleotide encoding the
variable heavy chain of an antibody Fab’ fragment or of an IgG1 or IgG4 antibody of the present
invention which comprises the sequence given in 33 or 51 or 55 or 59 or 63 or 67 or 71 or 75 or
79 or 83 or 87 or 91 or 95 or 99 or 103 or 107 or 111 or 115 or 119 or 123 or 127 or 131 or 135.
Also provided is an isolated polynucleotide encoding the variable light chain of an antibody Fab’
fragment or of an IgG1 or IgG4 antibody of the present invention which comprises the sequence
given in SEQ ID NO: 31 or 35 or 39 or 43 or 47.

In another embodiment, the present invention provides an isolated polynucleotide encoding the
heavy chain and the light chain of an 1gG4(P) antibody of the present invention in which the
polynucleotide encoding the heavy chain comprises the sequence given in SEQ ID NO: 53 or 57
or61 or65o0r69 or73 or77 or81 or 85 or89 or 93 or 97 or 101 or 105 or 109 or 113 or 117 or
121 or 125 or 129 or 133 or 137 and the polynucleotide encoding the light chain comprises the
sequence given in SEQ ID NO: 37 or 41 or 45 or 49.
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The present invention also provides for a cloning or expression vector comprising one or more
polynucleotides described herein. In one example, the cloning or expression vector according to
the present invention comprises one or more isolated polynucleotides comprising a sequence
selected from SEQ ID NO: 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65,
67,69, 71,73, 75,77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111,
113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135 or 137.

General methods by which the vectors may be constructed, transfection methods and culture
methods are well known to those skilled in the art. In this respect, reference is made to “Current
Protocols in Molecular Biology”, 1999, F. M. Ausubel (ed), Wiley Interscience, New York and the
Maniatis Manual produced by Cold Spring Harbor Publishing.

Also provided is a host cell comprising one or more isolated polynucleotide sequences according
to the invention or one or more cloning or expression vectors comprising one or more isolated
polynucleotide sequences encoding an antibody of the present invention. Any suitable host
cell/vector system may be used for expression of the polynucleotide sequences encoding the
antibody of the present invention. Bacterial, for example E. coli, and other microbial systems may
be used or eukaryotic, for example mammalian, host cell expression systems may also be used.
Suitable mammalian host cells include CHO, myeloma or hybridoma cells.

Suitable types of Chinese Hamster Ovary (CHO cells) for use in the present invention may include
CHO and CHO-K1 cells including dhfr- CHO cells, such as CHO-DG44 cells and CHO-DXB11
cells and which may be used with a DHFR selectable marker or CHOK1-SV cells which may be
used with a glutamine synthetase selectable marker. Other cell types of use in expressing
antibodies include lymphocytic cell lines, e.g., NSO myeloma cells and SP2 cells, COS cells. The
host cell may be stably transformed or transfected with the isolated polynucleotide sequences or
the expression vectors according to the present invention.

In one embodiment, the host cell according to the present invention is a CHO-DG44 cell stably
transfected with an expression vectors comprising the isolated polynucleotide sequences of the
present invention, preferably comprising the isolated polynucleotide sequences comprising SEQ
ID NO: 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67,69, 71, 73,75, 77,
79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121,
123, 125, 127, 129, 131, 133, 135 or 137.

The present invention also provides a process for the production of an antibody binding KLK5
according to the present invention comprising culturing a host cell according to the present
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invention under conditions suitable for producing the monoclonal antibody and isolating the so
produced monoclonal antibody.

The antibody may comprise only a heavy or light chain, in which case only a heavy chain or light
chain polynucleotide sequence needs to be used to transfect the host cells. For production of
antibodies comprising both heavy and light chains, the cell line may be transfected with two
vectors, a first vector encoding a light chain and a second vector encoding a heavy chain.
Alternatively, a single vector may be used, the vector comprising polynucleotide sequences
encoding the light chain and the heavy chain.

Thus, there is provided a process for culturing a host cell and expressing an antibody, isolating
the latter and optionally purifying the same to provide an isolated antibody. Thus, in one
embodiment there is provided an isolated monoclonal antibody binding KLKS5, preferably human
KLKS5, such as a humanized monoclonal antibody, in particular an antibody according to the
invention, in substantially purified from, in particular free or substantially free of endotoxin and/or
host cell protein or DNA, wherein the monoclonal antibody binds to KLK, preferably, human KLKS
and comprises:

a. the variable light chain comprises a CDR-L1 comprising SEQ ID NO: 1 or7 or 8 or 9,
a CDR-L2 comprising SEQ ID NO: 2 and a CDR-L3 comprising SEQ ID NO: 3; and
the variable heavy chain comprises a CDR-H1 com comprising SEQ ID NO: 4, a CDR-
H2 comprising SEQ ID NO: 5 and a CDR-H3 comprising SEQ ID NO: 6 or any one of
SEQ ID NO: 10 to 29, preferably 10, 11, 13 to 16, 18, 20, 22 to 25, 27 or 29; or

b. the variable light chain comprises SEQ ID NO: 30 or 34 or 38 or 42 or 46; and the
variable heavy chain comprising SEQ ID NO: 32 or 50 or 54 or 58 or 62 or 66 or 70 or
74 or 78 or 82 or 86 or 90 or 94 or 98 or 102 or 106 or 110 or 114 or 118 or 122 or 126
or 130 or 134, preferably 32 or 50 or 54 or 58 or 62 or 66 or 70 or 74 or 78 or 82 or 86
or90 or94 or98 or 106 or 110 or 114 or 118 or 126 or 134; or

c. alight chain and a heavy chain, wherein the light chain comprises SEQ ID NO: 36 or
40 or 44 or 48; and the heavy chain comprises SEQ ID NO:52 or 56 or 60 or 64 or 68
or72 or76 or 80 or84 or 88 or 92 or 96 or 100 or 104 or 108 or 112 or 116 or 120 or
124 or 128 or 132 or 136, preferably 52 or 56 or 60 or 64 or 68 or 72 or 76 or 80 or 84
or 88 or 92 or 96 or 100 or 108 or 112 or 116 or 120 or 128 or 136.

Substantially free of endotoxin is generally intended to refer to an endotoxin content of 1 EU per
mg antibody product or less such as 0.5 or 0.1 EU per mg product.
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Substantially free of host cell protein or DNA is generally intended to refer to host cell protein
and/or DNA content 400ug per mg of antibody product or less such as 100ug per mg or less, in
particular 20ug per mg, as appropriate.

As the antibodies of the present invention are useful in the treatment, diagnosis and/or prophylaxis
of a pathological condition, the present invention also provides for a pharmaceutical or diagnostic
composition comprising the antibody according to the present invention in combination with one
or more of a pharmaceutically acceptable carrier, excipient or diluents.

Preferably, the pharmaceutical or diagnostic composition comprises an antibody which binds
KLKS5, preferably human KLK5, and which comprises:

a. the variable light chain comprises a CDR-L1 comprising SEQ ID NO: 1 or7 or 8 or 9,
a CDR-L2 comprising SEQ ID NO: 2 and a CDR-L3 comprising SEQ ID NO: 3; and
the variable heavy chain comprises a CDR-H1 com comprising SEQ ID NO: 4, a CDR-
H2 comprising SEQ ID NO: 5 and a CDR-H3 comprising SEQ ID NO: 6 or any one of
SEQ ID NO: 10 to 29, preferably 10, 11, 13 to 16, 18, 20, 22 to 25, 27 or 29; or

b. the variable light chain comprises SEQ ID NO: 30 or 34 or 38 or 42 or 46; and the
variable heavy chain comprising SEQ ID NO: 32 or 50 or 54 or 58 or 62 or 66 or 70 or
74 or 78 or 82 or 86 or 90 or 94 or 98 or 102 or 106 or 110 or 114 or 118 or 122 or 126
or 130 or 134, preferably 32 or 50 or 54 or 58 or 62 or 66 or 70 or 74 or 78 or 82 or 86
or90 or94 or98 or 106 or 110 or 114 or 118 or 126 or 134; or

c. alight chain and a heavy chain, wherein the light chain comprises SEQ ID NO: 36 or
40 or 44 or 48; and the heavy chain comprises SEQ ID NO:52 or 56 or 60 or 64 or 68
or72 or76 or 80 or84 or88 or92 or 96 or 100 or 104 or 108 or 112 or 116 or 120 or
124 or 128 or 132 or 136, preferably 52 or 56 or 60 or 64 or 68 or 72 or 76 or 80 or 84
or 88 or 92 or 96 or 100 or 108 or 112 or 116 or 120 or 128 or 136.

In one embodiment, the antibody according to the present invention is the sole active ingredient.
In another embodiment, the antibody according to the present invention is in combination with
one or more additional active ingredients. Alternatively, the pharmaceutical compositions
comprise the antibody according to the present invention which is the sole active ingredient and
it may be administered individually to a patient in combination (e.g. simultaneously, sequentially
or separately) with other therapeutic, diagnostic or palliative agents.
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In another embodiment, the pharmaceutical composition comprises an antibody binding KLKS5,
preferably human KLKS5, and comprises:

a. the variable light chain comprises a CDR-L1 comprising SEQ ID NO: 1 or7 or 8 or 9,
a CDR-L2 comprising SEQ ID NO: 2 and a CDR-L3 comprising SEQ ID NO: 3; and
the variable heavy chain comprises a CDR-H1 com comprising SEQ ID NO: 4, a CDR-
H2 comprising SEQ ID NO: 5 and a CDR-H3 comprising SEQ ID NO: 6 or any one of
SEQ ID NO: 10 to 29, preferably 10, 11, 13 to 16, 18, 20, 22 to 25, 27 or 29; or

b. the variable light chain comprises SEQ ID NO: 30 or 34 or 38 or 42 or 46; and the
variable heavy chain comprising SEQ ID NO: 32 or 50 or 54 or 58 or 62 or 66 or 70 or
74 or 78 or 82 or 86 or 90 or 94 or 98 or 102 or 106 or 110 or 114 or 118 or 122 or 126
or 130 or 134, preferably 32 or 50 or 54 or 58 or 62 or 66 or 70 or 74 or 78 or 82 or 86
or90 or94 or98 or 106 or 110 or 114 or 118 or 126 or 134; or

c. the monoclonal antibody is a full-length antibody comprising a light chain and a heavy
chain, wherein the light chain comprises SEQ ID NO: 36 or 40 or 44 or 48; and the
heavy chain comprises SEQ ID NO:52 or 56 or 60 or 64 or 68 or 72 or 76 or 80 or 84
or 88 or 92 or 96 or 100 or 104 or 108 or 112 or 116 or 120 or 124 or 128 or 132 or
136, preferably 52 or 56 or 60 or 64 or 68 or 72 or 76 or 80 or 84 or 88 or 92 or 96 or
100 or 108 or 112 or 116 or 120 or 128 or 136.

and one or more pharmaceutically acceptable carriers, excipients of diluents.

Preferably, the pharmaceutical composition comprising an antibody which binds KLK5 wherein
the antibody binds to KLK5, preferably, human KLKS5 and which antibody comprises a light chain
variable region of SEQ ID NO: 38 and a heavy chain variable region of SEQ ID NO: 110.

The pharmaceutical compositions according to the invention may be administered suitably to a
patient to identify the therapeutically effective amount required. The term “therapeutically effective
amount”’ as used herein refers to an amount of a therapeutic agent needed to treat, ameliorate or
prevent a targeted disease or condition, or to exhibit a detectable therapeutic or preventative
effect. For any antibody, the therapeutically effective amount can be estimated initially either in
cell culture assays or in animal models, usually in rodents, rabbits, dogs, pigs or primates. The
animal model may also be used to determine the appropriate concentration range and route of
administration. Such information can then be used to determine useful doses and routes for
administration in humans.
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The precise therapeutically effective amount for a human subject will depend upon the severity of
the disease state, the general health of the subject, the age, weight and gender of the subject,
diet, time and frequency of administration, drug combination(s), reaction sensitivities and
tolerance/response to therapy. Generally, a therapeutically effective amount will be from 0.01
mg/kg to 500 mg/kg, for example 0.1 mg/kg to 200 mg/kg, such as 100mg/Kg. Pharmaceutical
compositions may be conveniently presented in unit dose forms containing a predetermined
amount of an active agent of the invention per dose.

Pharmaceutically acceptable carriers in therapeutic compositions may additionally contain liquids
such as water, saline, glycerol and ethanol. Additionally, auxiliary substances, such as wetting or
emulsifying agents or pH buffering substances, may be present in such compositions. Such
carriers enable the pharmaceutical compositions to be formulated as tablets, pills, dragees,
capsules, liquids, gels, syrups, slurries and suspensions, for ingestion by the patient.

Suitable forms for administration include forms suitable for parenteral administration, e.g. by
injection or infusion, for example by bolus injection or continuous infusion, in intravenous,
inhalable or sub-cutaneous form. Where the product is for injection or infusion, it may take the
form of a suspension, solution or emulsion in an oily or aqueous vehicle and it may contain
formulatory agents, such as suspending, preservative, stabilizing and/or dispersing agents.
Alternatively, the antibody according to the invention may be in dry form, for reconstitution before
use with an appropriate sterile liquid. Solid forms suitable for solution in, or suspension in, liquid
vehicles prior to injection may also be prepared.

Once formulated, the compositions of the invention can be administered directly to the subject.
Accordingly, provided herein is the use of an antibody according to the invention for the
manufacture of a medicament.

Preferably, the pharmaceutical composition according to the present invention is adapted for
administration to human subjects.

Hence, in another aspect the present invention provides for the monoclonal antibody which binds
KLKS5, preferably human KLK5, and comprises:

a. the variable light chain comprises a CDR-L1 comprising SEQ ID NO: 1 or7 or 8 or 9,
a CDR-L2 comprising SEQ ID NO: 2 and a CDR-L3 comprising SEQ ID NO: 3; and
the variable heavy chain comprises a CDR-H1 com comprising SEQ ID NO: 4, a CDR-
H2 comprising SEQ ID NO: 5 and a CDR-H3 comprising SEQ ID NO: 6 or any one of

SEQ ID NO: 10 to 29, preferably 10, 11, 13 to 16, 18, 20, 22 to 25, 27 or 29; or
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b. the variable light chain comprises SEQ ID NO: 30 or 34 or 38 or 42 or 46; and the
variable heavy chain comprising SEQ ID NO: 32 or 50 or 54 or 58 or 62 or 66 or 70 or
74 or 78 or 82 or 86 or 90 or 94 or 98 or 102 or 106 or 110 or 114 or 118 or 122 or 126
or 130 or 134, preferably 32 or 50 or 54 or 58 or 62 or 66 or 70 or 74 or 78 or 82 or 86
or90or94 or98 or 106 or 110 or 114 or 118 or 126 or 134; or

c. a light chain and a heavy chain, wherein the light chain comprises SEQ ID NO: 36 or
40 or 44 or 48; and the heavy chain comprises SEQ ID NO:52 or 56 or 60 or 64 or 68
or72 or 76 or 80 or 84 or 88 or 92 or 96 or 100 or 104 or 108 or 112 or 116 or 120 or
124 or 128 or 132 or 136, preferably 52 or 56 or 60 or 64 or 68 or 72 or 76 or 80 or 84
or 88 or 92 or 96 or 100 or 108 or 112 or 116 or 120 or 128 or 136.

In a preferred embodiment, the monoclonal antibody which binds KLKS5, preferably human KLKS5,
and comprises:

1. a variable light chain and a variable heavy chain, and wherein the variable light chain
comprises a CDR-L1 comprising SEQ ID NO: 7, a CDR-L2 comprising SEQ ID NO: 2 and
a CDR-L3 comprising SEQ ID NO: 3; and the variable heavy chain comprises a CDR-H1
com comprising SEQ ID NO: 4, a CDR-H2 comprising SEQ ID NO: 5 and a CDR-H3
comprising SEQ ID NO: 23; or

2. avariable light chain comprising SEQ ID NO: 38; and a variable heavy chain comprising
SEQ ID NO: 110; or

3. alight chain comprising SEQ ID NO: 40 and a heavy chain comprising SEQ ID NO: 112.

In particular, the use in therapy comprises the use in the treatment of one or more diseases
characterized by dysregulation of KLK5 or by dysregulation of inhibition of KLKS.

In yet another aspect, the present invention provides for method of treating one or more diseases
characterized by dysregulation of KLK5 or by dysregulation of inhibition of KLK5 in a patient
comprising administering to said patient a therapeutically effective amount of the monoclonal
antibody which binds KLK5 wherein the antibody binds KLK5, preferably human KLKS5, and
comprises:

a. the variable light chain comprises a CDR-L1 comprising SEQ ID NO: 1 or7 or 8 or 9,
a CDR-L2 comprising SEQ ID NO: 2 and a CDR-L3 comprising SEQ ID NO: 3; and
the variable heavy chain comprises a CDR-H1 com comprising SEQ ID NO: 4, a CDR-
H2 comprising SEQ ID NO: 5 and a CDR-H3 comprising SEQ ID NO: 6 or any one of
SEQ ID NO: 10 to 29, preferably 10, 11, 13 to 16, 18, 20, 22 to 25, 27 or 29; or
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b.

the variable light chain comprises SEQ ID NO: 30 or 34 or 38 or 42 or 46; and the
variable heavy chain comprising SEQ ID NO: 32 or 50 or 54 or 58 or 62 or 66 or 70 or
74 or 78 or 82 or 86 or 90 or 94 or 98 or 102 or 106 or 110 or 114 or 118 or 122 or 126
or 130 or 134, preferably 32 or 50 or 54 or 58 or 62 or 66 or 70 or 74 or 78 or 82 or 86
or90or94 or98 or 106 or 110 or 114 or 118 or 126 or 134; or

a light chain and a heavy chain, wherein the light chain comprises SEQ ID NO: 36 or
40 or 44 or 48; and the heavy chain comprises SEQ ID NO:52 or 56 or 60 or 64 or 68
or72 or 76 or 80 or 84 or 88 or 92 or 96 or 100 or 104 or 108 or 112 or 116 or 120 or
124 or 128 or 132 or 136, preferably 52 or 56 or 60 or 64 or 68 or 72 or 76 or 80 or 84
or 88 or 92 or 96 or 100 or 108 or 112 or 116 or 120 or 128 or 136.

In another aspect, the monoclonal antibody which binds KLK5, preferably human KLKS5, or a

pharmaceutical composition comprising the monoclonal antibody, wherein the monoclonal

antibody or the composition is for use in the treatment of one or more diseases characterized by

dysregulation of KLK5 or by dysregulation of inhibition of KLK5, wherein the antibody comprises:

a.

the variable light chain comprises a CDR-L1 comprising SEQ ID NO: 1 or7 or 8 or 9,
a CDR-L2 comprising SEQ ID NO: 2 and a CDR-L3 comprising SEQ ID NO: 3; and
the variable heavy chain comprises a CDR-H1 com comprising SEQ ID NO: 4, a CDR-
H2 comprising SEQ ID NO: 5 and a CDR-H3 comprising SEQ ID NO: 6 or any one of
SEQ ID NO: 10 to 29, preferably 10, 11, 13 to 16, 18, 20, 22 to 25, 27 or 29; or

the variable light chain comprises SEQ |ID NO: 30 or 34 or 38 or 42 or 46; and the
variable heavy chain comprising SEQ ID NO: 32 or 50 or 54 or 58 or 62 or 66 or 70 or
74 or 78 or 82 or 86 or 90 or 94 or 98 or 102 or 106 or 110 or 114 or 118 or 122 or 126
or 130 or 134, preferably 32 or 50 or 54 or 58 or 62 or 66 or 70 or 74 or 78 or 82 or 86
or90 or94 or98 or 106 or 110 or 114 or 118 or 126 or 134; or

a light chain and a heavy chain, wherein the light chain comprises SEQ ID NO: 36 or
40 or 44 or 48; and the heavy chain comprises SEQ ID NO:52 or 56 or 60 or 64 or 68
or72 or76 or 80 or84 or 88 or 92 or 96 or 100 or 104 or 108 or 112 or 116 or 120 or
124 or 128 or 132 or 136, preferably 52 or 56 or 60 or 64 or 68 or 72 or 76 or 80 or 84
or 88 or 92 or 96 or 100 or 108 or 112 or 116 or 120 or 128 or 136.
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In one preferred embodiment, the present invention provides for a method of treating one or more
diseases characterized by dysregulation of KLK5 or by dysregulation of inhibition of KLKS in a
patient comprising administering to said patient a therapeutically effective amount of the antibody
which binds KLKS5, preferably human KLK5, and comprises:

1. a variable light chain and a variable heavy chain, and wherein the variable light chain
comprises a CDR-L1 comprising SEQ ID NO: 7, a CDR-L2 comprising SEQ ID NO: 2 and
a CDR-L3 comprising SEQ ID NO: 3; and the variable heavy chain comprises a CDR-H1
com comprising SEQ ID NO: 4, a CDR-H2 comprising SEQ ID NO: 5 and a CDR-H3
comprising SEQ ID NO: 23; or

2. avariable light chain comprising SEQ ID NO: 38; and a variable heavy chain comprising
SEQ ID NO: 110; or

3. alight chain comprising SEQ ID NO: 40 and a heavy chain comprising SEQ ID NO: 112.

In another preferred embodiment, the monoclonal antibody which binds KLK5, preferably human
KLKS, or a pharmaceutical composition comprising the monoclonal antibody, wherein the
antibody or the pharmaceutical composition is for use in the treatment of one or more diseases
characterized by dysregulation of KLK5 or by dysregulation of inhibition of KLK5, wherein the
antibody comprises:

1. a variable light chain and a variable heavy chain, and wherein the variable light chain
comprises a CDR-L1 comprising SEQ ID NO: 7, a CDR-L2 comprising SEQ ID NO: 2 and
a CDR-L3 comprising SEQ ID NO: 3; and the variable heavy chain comprises a CDR-H1
com comprising SEQ ID NO: 4, a CDR-H2 comprising SEQ ID NO: 5 and a CDR-H3
comprising SEQ ID NO: 23; or

2. avariable light chain comprising SEQ ID NO: 38; and a variable heavy chain comprising
SEQ ID NO: 110; or

3. alight chain comprising SEQ ID NO: 40 and a heavy chain comprising SEQ ID NO: 112.

Preferably, the one or more diseases characterized by dysregulation of KLK5 or by dysregulation
of inhibition of KLK5 are selected from Netherton’s Syndrome, Atopic Dermatitis, Ichthyoses,
Rosacea, Asthma or Cancer, such as ovarian cancer or bladder cancer or a combination thereof.

Therefore, the present invention provides for method of treating Netherton’s Syndrome, Atopic
Dermatitis, Ichthyoses, Rosacea, Asthma or Cancer, such as ovarian cancer or bladder cancer
or a combination thereof in a patient comprising administering to said patient a therapeutically
effective amount of the monoclonal antibody which binds KLKS5, preferably human KLKS, or a
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pharmaceutical composition comprising the monoclonal antibody, wherein the antibody or the

pharmaceutical composition comprises:

a.

the variable light chain comprises a CDR-L1 comprising SEQ ID NO: 1 or7 or 8 or 9,
a CDR-L2 comprising SEQ ID NO: 2 and a CDR-L3 comprising SEQ ID NO: 3; and
the variable heavy chain comprises a CDR-H1 com comprising SEQ ID NO: 4, a CDR-
H2 comprising SEQ ID NO: 5 and a CDR-H3 comprising SEQ ID NO: 6 or any one of
SEQ ID NO: 10 to 29, preferably 10, 11, 13 to 16, 18, 20, 22 to 25, 27 or 29; or

the variable light chain comprises SEQ ID NO: 30 or 34 or 38 or 42 or 46; and the
variable heavy chain comprising SEQ ID NO: 32 or 50 or 54 or 58 or 62 or 66 or 70 or
74 or 78 or 82 or 86 or 90 or 94 or 98 or 102 or 106 or 110 or 114 or 118 or 122 or 126
or 130 or 134, preferably 32 or 50 or 54 or 58 or 62 or 66 or 70 or 74 or 78 or 82 or 86
or90 or94 or98 or 106 or 110 or 114 or 118 or 126 or 134; or

a light chain and a heavy chain, wherein the light chain comprises SEQ ID NO: 36 or
40 or 44 or 48; and the heavy chain comprises SEQ ID NO:52 or 56 or 60 or 64 or 68
or72 or76 or 80 or84 or88 or92 or 96 or 100 or 104 or 108 or 112 or 116 or 120 or
124 or 128 or 132 or 136, preferably 52 or 56 or 60 or 64 or 68 or 72 or 76 or 80 or 84
or 88 or 92 or 96 or 100 or 108 or 112 or 116 or 120 or 128 or 136.

More preferably, the method is for treating Netherton’s Syndrome and/or Atopic Dermatitis.

In another aspect, there is provided a monoclonal antibody which binds KLKS5, preferably human

KLK5, or a pharmaceutical composition comprising the monoclonal antibody, wherein the

antibody or the pharmaceutical composition is for use in the treatment of Netherton’s Syndrome,

Atopic Dermatitis, Ichthyoses, Rosacea, Asthma or Cancer, such as ovarian cancer or bladder

cancer or a combination thereof, and wherein the monoclonal antibody or the pharmaceutical

composition comprises:

a.

the variable light chain comprises a CDR-L1 comprising SEQ ID NO: 1 or 7 or 8 or 9,
a CDR-L2 comprising SEQ ID NO: 2 and a CDR-L3 comprising SEQ ID NO: 3; and
the variable heavy chain comprises a CDR-H1 com comprising SEQ ID NO: 4, a CDR-
H2 comprising SEQ ID NO: 5 and a CDR-H3 comprising SEQ ID NO: 6 or any one of
SEQ ID NO: 10 to 29, preferably 10, 11, 13 to 16, 18, 20, 22 to 25, 27 or 29; or

the variable light chain comprises SEQ ID NO: 30 or 34 or 38 or 42 or 46; and the
variable heavy chain comprising SEQ ID NO: 32 or 50 or 54 or 58 or 62 or 66 or 70 or
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74 or 78 or 82 or 86 or 90 or 94 or 98 or 102 or 106 or 110 or 114 or 118 or 122 or 126
or 130 or 134, preferably 32 or 50 or 54 or 58 or 62 or 66 or 70 or 74 or 78 or 82 or 86
or90or94 or98 or 106 or 110 or 114 or 118 or 126 or 134; or

c. alight chain and a heavy chain, wherein the light chain comprises SEQ ID NO: 36 or
40 or 44 or 48; and the heavy chain comprises SEQ ID NO:52 or 56 or 60 or 64 or 68
or 72 or 76 or 80 or 84 or 88 or 92 or 96 or 100 or 104 or 108 or 112 or 116 or 120 or
124 or 128 or 132 or 136, preferably 52 or 56 or 60 or 64 or 68 or 72 or 76 or 80 or 84
or 88 or 92 or 96 or 100 or 108 or 112 or 116 or 120 or 128 or 136.

More preferably, the antibody is for use in the treatment of Netherton’s Syndrome and/or Atopic
Dermatitis.

In another preferred embodiment, there is provided present invention provides for a method of
treating Netherton’s Syndrome, Atopic Dermatitis, Ichthyoses, Rosacea, Asthma or Cancer, such
as ovarian cancer or bladder cancer or a combination thereof in a patient comprising
administering to said patient a therapeutically effective amount of the antibody which binds KLKS5,
preferably human KLKS5, or a pharmaceutical composition comprising the monoclonal antibody,
wherein the antibody or the pharmaceutical composition, wherein the antibody or the
pharmaceutical composition comprises:

1. a variable light chain and a variable heavy chain, and wherein the variable light chain
comprises a CDR-L1 comprising SEQ ID NO: 7, a CDR-L2 comprising SEQ ID NO: 2 and
a CDR-L3 comprising SEQ ID NO: 3; and the variable heavy chain comprises a CDR-H1
com comprising SEQ ID NO: 4, a CDR-H2 comprising SEQ ID NO: 5 and a CDR-H3
comprising SEQ ID NO: 23; or

2. avariable light chain comprising SEQ ID NO: 38; and a variable heavy chain comprising
SEQ ID NO: 110; or

3. alight chain comprising SEQ ID NO: 40 and a heavy chain comprising SEQ ID NO: 112.

More preferably, the method is for treating Netherton’s Syndrome and/or Atopic Dermatitis.

In another preferred embodiment, the antibody which binds KLK5, preferably human KLKS5, or a
pharmaceutical composition comprising the monoclonal antibody, wherein the antibody or the
pharmaceutical composition is for use in the treatment of Netherton’s Syndrome, Atopic
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Dermatitis, Ichthyoses, Rosacea, Asthma or Cancer, such as ovarian cancer or bladder cancer,
or a combination thereof, wherein the antibody or the pharmaceutical composition comprises:

1. a variable light chain and a variable heavy chain, and wherein the variable light chain
comprises a CDR-L1 comprising SEQ ID NO: 7, a CDR-L2 comprising SEQ ID NO: 2 and
a CDR-L3 comprising SEQ ID NO: 3; and the variable heavy chain comprises a CDR-H1
com comprising SEQ ID NO: 4, a CDR-H2 comprising SEQ ID NO: 5 and a CDR-H3
comprising SEQ ID NO: 23; or

2. avariable light chain comprising SEQ ID NO: 38; and a variable heavy chain comprising
SEQ ID NO: 110; or

3. alight chain comprising SEQ ID NO: 40 and a heavy chain comprising SEQ ID NO: 112.

More preferably, the antibody is for use in the treatment of Netherton’s Syndrome and/or Atopic
Dermatitis.

Alternatively, the invention also provides for the use of the antibody which binds KLKS5, preferably
human KLKS5, or a pharmaceutical composition comprising the monoclonal antibody, wherein the
antibody or the pharmaceutical composition for the manufacture of a medicament for treating one
or more diseases characterized by dysregulation of KLK5 or by dysregulation of inhibition of
KLKS5, wherein such dysregulation is preferably Netherton’s Syndrome, Atopic Dermatitis,
Ichthyoses, Rosacea, Asthma or Cancer, such as ovarian cancer or bladder cancer, or a
combination thereof, more preferably Netherton’s Syndrome and/or Atopic Dermatitis, wherein
the antibody comprises:

a. the variable light chain comprises a CDR-L1 comprising SEQ ID NO: 1 or 7 or 8 or 9,
a CDR-L2 comprising SEQ ID NO: 2 and a CDR-L3 comprising SEQ ID NO: 3; and
the variable heavy chain comprises a CDR-H1 com comprising SEQ ID NO: 4, a CDR-
H2 comprising SEQ ID NO: 5 and a CDR-H3 comprising SEQ ID NO: 6 or any one of
SEQ ID NO: 10 to 29, preferably 10, 11, 13 to 16, 18, 20, 22 to 25, 27 or 29; or

b. the variable light chain comprises SEQ ID NO: 30 or 34 or 38 or 42 or 46; and the
variable heavy chain comprising SEQ ID NO: 32 or 50 or 54 or 58 or 62 or 66 or 70 or
74 or 78 or 82 or 86 or 90 or 94 or 98 or 102 or 106 or 110 or 114 or 118 or 122 or 126
or 130 or 134, preferably 32 or 50 or 54 or 58 or 62 or 66 or 70 or 74 or 78 or 82 or 86
or900or94or98 or106 or110or 114 or 118 or 126 or 134; or
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C.

a light chain and a heavy chain, wherein the light chain comprises SEQ ID NO: 36 or
40 or 44 or 48; and the heavy chain comprises SEQ ID NO:52 or 56 or 60 or 64 or 68
or72 or76 or 80 or 84 or 88 or 92 or 96 or 100 or 104 or 108 or 112 or 116 or 120 or
124 or 128 or 132 or 136, preferably 52 or 56 or 60 or 64 or 68 or 72 or 76 or 80 or 84
or 88 or 92 or 96 or 100 or 108 or 112 or 116 or 120 or 128 or 136.

Also provided by the present invention is the use of the antibody which binds KLK5 wherein the

antibody binds to KLKS5, preferably human KLK5, as diagnostically active agents or in diagnostic

assays, for example for diagnosing Netherton’s Syndrome, Atopic Dermatitis, Ichthyoses,

Rosacea, Asthma or Cancer, such as ovarian cancer or bladder cancer.

More preferably the monoclonal antibody comprises:

a.

the variable light chain comprises a CDR-L1 comprising SEQ ID NO: 1 or7 or 8 or 9,
a CDR-L2 comprising SEQ ID NO: 2 and a CDR-L3 comprising SEQ ID NO: 3; and
the variable heavy chain comprises a CDR-H1 com comprising SEQ ID NO: 4, a CDR-
H2 comprising SEQ ID NO: 5 and a CDR-H3 comprising SEQ ID NO: 6 or any one of
SEQ ID NO: 10 to 29, preferably 10, 11, 13 to 16, 18, 20, 22 to 25, 27 or 29; or

the variable light chain comprises SEQ ID NO: 30 or 34 or 38 or 42 or 46; and the
variable heavy chain comprising SEQ ID NO: 32 or 50 or 54 or 58 or 62 or 66 or 70 or
74 or 78 or 82 or 86 or 90 or 94 or 98 or 102 or 106 or 110 or 114 or 118 or 122 or 126
or 130 or 134, preferably 32 or 50 or 54 or 58 or 62 or 66 or 70 or 74 or 78 or 82 or 86
or900or94 or98 or 106 or 110 or 114 or 118 or 126 or 134; or

a light chain and a heavy chain, wherein the light chain comprises SEQ ID NO: 36 or
40 or 44 or 48; and the heavy chain comprises SEQ ID NO:52 or 56 or 60 or 64 or 68
or72 or 76 or 80 or 84 or 88 or 92 or 96 or 100 or 104 or 108 or 112 or 116 or 120 or
124 or 128 or 132 or 136, preferably 52 or 56 or 60 or 64 or 68 or 72 or 76 or 80 or 84
or 88 or 92 or 96 or 100 or 108 or 112 or 116 or 120 or 128 or 136.

The diagnosis may preferably be performed on biological samples. A “biological sample”

encompasses a variety of sample types obtained from an individual and can be used in a

diagnostic or monitoring assay. The definition encompasses blood such as plasma and serum,

and other liquid samples of biological origin such as urine and saliva, cerebrospinal fluid, solid

tissue samples such as a biopsy specimen, such as skin biopsies or tissue cultures or cells
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derived therefrom and the progeny thereof. The definition also includes samples that have been
manipulated in any way after their procurement, such as by treatment with reagents,
solubilization, or enrichment for certain components, such as polynucleotides.

Diagnostic testing may preferably be performed on biological samples which are not in contact
with the human or animal body. Such diagnostic testing is also referred to as in vitro testing. In
vitro diagnostic testing may rely on an in vitro method of detecting KLKS in a biological sample
which has been obtained from an individual comprising the steps of i) contacting the biological
sample with the antibody as described herein; and ii) detecting binding of the antibody to KLK5.
By comparing the detected KLKS5 level or the presence of a specific post-translationally modified
form of KLKS (including any pro-form) with a suitable control, one or more diseases characterized
by dysregulation of KLK5 or by dysregulation of inhibition of KLK5 may be identified. Such a
detection method can thus be used to determine whether a subject (including an embryo or a
fetus) has, or is at risk of developing, diseases characterized by dysregulation of KLK5 or by
dysregulation of inhibition of KLKS.

Therefore, the present invention provides for an antibody which binds KLKS wherein the antibody
binds to LK5, preferably human KLK5, , wherein the antibody is for use in the diagnosis of one
or more diseases characterized by dysregulation of KLK5 or by dysregulation of inhibition of
KLKS5, preferably in the diagnosis of Netherton’s Syndrome, Atopic Dermatitis, Ichthyoses,
Rosacea, Asthma or Cancer, such as ovarian cancer or bladder cancer, wherein the antibody
comprises:

a. the variable light chain comprises a CDR-L1 comprising SEQ ID NO: 1 or7 or 8 or 9,
a CDR-L2 comprising SEQ ID NO: 2 and a CDR-L3 comprising SEQ ID NO: 3; and
the variable heavy chain comprises a CDR-H1 com comprising SEQ ID NO: 4, a CDR-
H2 comprising SEQ ID NO: 5 and a CDR-H3 comprising SEQ ID NO: 6 or any one of
SEQ ID NO: 10 to 29, preferably 10, 11, 13 to 16, 18, 20, 22 to 25, 27 or 29; or

b. the variable light chain comprises SEQ ID NO: 30 or 34 or 38 or 42 or 46; and the
variable heavy chain comprising SEQ ID NO: 32 or 50 or 54 or 58 or 62 or 66 or 70 or
74 or 78 or 82 or 86 or 90 or 94 or 98 or 102 or 106 or 110 or 114 or 118 or 122 or 126
or 130 or 134, preferably 32 or 50 or 54 or 58 or 62 or 66 or 70 or 74 or 78 or 82 or 86
or900or94 or98 or 106 or 110 or 114 or 118 or 126 or 134; or

c. a light chain and a heavy chain, wherein the light chain comprises SEQ ID NO: 36 or
40 or 44 or 48; and the heavy chain comprises SEQ ID NO:52 or 56 or 60 or 64 or 68

or72or76 or 80 or84 or88 or92 or 96 or 100 or 104 or 108 or 112 or 116 or 120 or
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124 or 128 or 132 or 136, preferably 52 or 56 or 60 or 64 or 68 or 72 or 76 or 80 or 84
or 88 or 92 or 96 or 100 or 108 or 112 or 116 or 120 or 128 or 136.

The sequences included in the present invention are shown in Table 1:

Table 1

Name SEQ | SEQUENCE

ID

NO:
CDR-L1 1 QSSQSVYNNNDLA
CDR-L2 2 RASTLAS
CDR-L3 3 LGGYDDDVDTYT
CDR-H1 4 GFSLSSYGMS
CDR-H2 5 IISSSGSTYYASWAKG
CDR-H3 6 DHIYRYDDYGDYPTYYGMDP
CDR-L1 7 RSSQSVYNNNDLA
Q1R
CDR-L1 8 KSSQSVYNNNDLA
Q1K
CDR-L1 9 HSSQSVYNNNDLA
Q1lH
CDR-H3 10 DHIYRYDDYGDYPTYYGMNP
D19N
CDR-H3 11 DHIYRYDDYGDYPTYYGMEP
D19E
CDR-H3 12 DHIFRYDDYGDYPTYYGMDP
Y4AF
CDR-H3 13 DHIYRFDDYGDYPTYYGMDP
Y6F
CDR-H3 14 DHIYRYDDFGDYPTYYGMDP
YOF
CDR-H3 15 DHIYRYDDYGDFPTYYGMDP
Y12F
CDR-H3 16 DHIYRYDDYGDYPTFYGMDP
Y15F
CDR-H3 17 DHIYRYDDYGDYPTYFGMDP
Y16F
CDR-H3 18 DHIYRYDDYGDYPNYYGMDP
T14N
CDR-H3 19 DHIYRYDDYGDYPVYYGMDP
T14V
CDR-H3 20 DHIYRYDDYGDYPSYYGMDP
T14S
CDR-H3 21 DHIFRYDDYGDYPTYYGMNP
Y4F/D19N
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CDR-H3 22 DHIYRFDDYGDYPTYYGMNP

Y6F/D19N

CDR-H3 23 DHIYRYDDFGDYPTYYGMNP

Y9F/D19N

CDR-H3 24 DHIYRYDDYGDFPTYYGMNP

Y12F/D19N

CDR-H3 25 DHIYRYDDYGDYPTFYGMNP

Y15F/D19N

CDR-H3 26 DHIYRYDDYGDYPTYFGMNP

Y16F/D19N

CDR-H3 27 DHIYRYDDYGDYPNYYGMNP

T14N/D19N

CDR-H3 28 DHIYRYDDYGDYPVYYGMNP

T14V/D19N

CDR-H3 29 DHIYRYDDYGDYPSYYGMNP

T14S/D19N

Rabbit VL 30 AVVLTQTPSPMSAAVGGTVTISCQSSQSVYNNNDLAWYQQKPGQPPKL
LIYRASTLASGVPSREFSGSGSGTQFTLTISGVQCDDAATYYCLGGYDD
DVDTYTFGGGTEVVVK

Rabbit VL 31 gcagtcgtgctgactcagacaccatcacccatgtctgcagectgtggga

nucleotide ggcacagtcaccatcagttgccagtccagtcagagtgtttataataat
aacgacttagcctggtatcagcagaaaccagggcagcctcctaagectce
ctgatctacagggcatccactctggcatctggggtcccgtecgeggtte
agcggcagtggatctgggacacagttcactctcaccatcageggegtyg
cagtgtgacgatgctgccacttactactgtctaggcggttatgatgat
gatgttgatacgtatactttcggcggagggaccgaggtggtggtcaaa

Rabbit VH 32 QSVEESGGRLVTPGTPLTLTCTVSGFSLSSYGMSWVRQAPGKGLEWIG
IISSSGSTYYASWAKGRFTISKTSTTVDLKIASPTTEDTATYFCARDH
IYRYDDYGDYPTYYGMDPWGPGTLVTVSS

Rabbit VH 33 cagtcggtggaggagtccgggggtecgecctggtcacgecctgggacacce

nucleotide ctgacactcacctgcacagtctctggattctccctcagtagectatgga
atgagctgggtccgccaggctccagggaaggggctggaatggatecgga
attattagtagtagtggtagcacatactacgcgagctgggcgaaaggc
cgattcaccatctccaagacctcgaccacggtggatctgaaaatcgcecc
agtccgacaaccgaggacacggccacctatttctgtgeccagagatcac
atttataggtacgatgactatggtgattaccctacctactacggcatg
gacccctggggcccaggcaccctggtcaccgtectegage

10273 gL2 34 AIQLTQSPSSLSASVGDRVTITCQSSQSVYNNNDLAWYQQKPGKAPKL

VL LIYRASTLASGVPSREFSGSGSGTDFTLTISSLQPEDFATYYCLGGYDD
DVDTYTFGGGTKVEIK

10273 gL2 35 gccattcaactgactcagtccccatccteccctgteccgecatecegtgggg

VL nucl. gatagagtcaccatcacctgtcagtcgagccagtcagtgtacaacaac

aacgacctggcctggtatcagcagaagccgggaaaggctcccaagttyg
ctgatctaccgggcctcaacgctcgecgtecgggagtgecctagecgettt
tccggtteccggatctggcaccgacttcactctcaccatttecgagectt
caaccggaggacttcgccacttactactgecctgggecggttacgatgac
gatgtggacacctacaccttcggcggagggaccaaagtggaaatcaag
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10273 gL2 36 AIQLTQSPSSLSASVGDRVTITCQSSQSVYNNNDLAWYQQKPGKAPKL
Light chain LIYRASTLASGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCLGGYDD
DVDTYTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNE
YPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYE
KHKVYACEVTHQGLSSPVTKSEFNRGEC

10273 gL2 37 gccattcaactgactcagtccccatcctecctgtecgecatececgtgggg
Light chain gatagagtcaccatcacctgtcagtcgagccagtcagtgtacaacaac
nucl. aacgacctggcctggtatcagcagaagccgggaaaggctcccaagttyg

ctgatctaccgggcctcaacgctcgecgtecgggagtgecctagecgettt
tccggttccggatctggcaccgacttcactctcaccatttcgagectt
caaccggaggacttcgccacttactactgecctgggcggttacgatgac
gatgtggacacctacaccttcggcggagggaccaaagtggaaatcaag
cgtacggtggccgctccctececgtgttcatecttecccaccectececgacgag
cagctgaagtccggcaccgcctcecgtegtgtgectgectgaacaactte
tacccccgcgaggccaaggtgcagtggaaggtggacaacgeccctgecag
tccggcaactcccaggaatccgtcaccgagcaggactccaaggacagce
acctactccctgtcctccaccctgaccctgtccaaggeccgactacgag
aagcacaaggtgtacgcctgcgaagtgacccaccagggcctgteccage
cccgtgaccaagtceccttcaaccggggecgagtge

10273 gL2 38 ATIQLTQSPSSLSASVGDRVTITCRSSQSVYNNNDLAWYQQKPGKAPKL

VL Q1R LIYRASTLASGVPSREFSGSGSGTDFTLTISSLQPEDFATYYCLGGYDD
DVDTYTFGGGTKVEIK

10273 gL2 39 gccattcaactgactcagtccccatcectecctgtecgecatecegtgggg

VL Q1R gatagagtcaccatcacctgtcggtcgagccagtcagtgtacaacaac

nucl. aacgacctggcctggtatcagcagaagccgggaaaggctcccaagttyg

ctgatctaccgggcctcaacgctcgecgtecgggagtgecctagecgettt
tccggtteccggatctggcaccgacttcactctcaccatttecgagectt
caaccggaggacttcgccacttactactgecctgggecggttacgatgac
gatgtggacacctacaccttcggcggagggaccaaagtggaaatcaag

10273 gL2 40 AIQLTQSPSSLSASVGDRVTITCRSSQSVYNNNDLAWYQQKPGKAPKL
Light chain LIYRASTLASGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCLGGYDD
Q1R DVDTYTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNE

YPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYE
KHKVYACEVTHQGLSSPVTKSEFNRGEC

10273 gL2 41 gccattcaactgactcagtccccatcctececctgtecgecatececgtgggg
Light chain gatagagtcaccatcacctgtcggtcgagccagtcagtgtacaacaac
Q1R aacgacctggcctggtatcagcagaagccgggaaaggctcccaagttyg
nucl. ctgatctaccgggcctcaacgctecgegtecgggagtgecctagecgettt

tccggttccggatctggcaccgacttcactectcaccatttcgagectt
caaccggaggacttcgccacttactactgecctgggcggttacgatgac
gatgtggacacctacaccttcggcggagggaccaaagtggaaatcaag
cgtacggtggccgcteccctececgtgttcatecttecccaccectececgacgag
cagctgaagtccggcaccgcctcecgtegtgtgectgectgaacaactte
tacccccgcgaggccaaggtgcagtggaaggtggacaacgeccctgecag
tccggcaactcccaggaatccgtcaccgagcaggactccaaggacagce
acctactccctgtcctccaccctgaccctgtccaaggeccgactacgag
aagcacaaggtgtacgcctgcgaagtgacccaccagggcctgteccage
cccgtgaccaagtccttcaaccggggecgagtge
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10273 gL2 42 AIQLTQSPSSLSASVGDRVTITCKSSQSVYNNNDLAWYQQKPGKAPKL
VL Q1K LIYRASTLASGVPSREFSGSGSGTDFTLTISSLQPEDFATYYCLGGYDD
DVDTYTFGGGTKVEIK
10273 gL2 43 gccattcaactgactcagtccccatcectecctgtecgecatecegtgggg
VL Q1K gatagagtcaccatcacctgtaaatcgagccagtcagtgtacaacaac
nucl. aacgacctggcctggtatcagcagaagccgggaaaggctcccaagttyg
ctgatctaccgggcctcaacgctcgecgtcgggagtgecctagecgettt
tccggttccggatctggcaccgacttcactctcaccatttcgagectt
caaccggaggacttcgccacttactactgcctgggecggttacgatgac
gatgtggacacctacaccttcggcggagggaccaaagtggaaatcaag
10273 gL2 44 ATIQLTQSPSSLSASVGDRVTITCKSSQSVYNNNDLAWYQQKPGKAPKL
Light chain LIYRASTLASGVPSREFSGSGSGTDFTLTISSLQPEDFATYYCLGGYDD
Q1K DVDTYTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFE
YPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYE
KHKVYACEVTHQGLSSPVTKSFNRGEC
10273 gL2 45 gccattcaactgactcagtccccatccteccctgtceccgecatcecgtgggg
Light chain gatagagtcaccatcacctgtaaatcgagccagtcagtgtacaacaac
Q1K aacgacctggcctggtatcagcagaagccgggaaaggctcccaagttyg
nucl. ctgatctaccgggcctcaacgctcgecgtecgggagtgecctageccgettt
tccggttccggatctggcaccgacttcactctcaccatttcgagectt
caaccggaggacttcgccacttactactgecctgggcggttacgatgac
gatgtggacacctacaccttcggcggagggaccaaagtggaaatcaag
cgtacggtggccgcteccctececgtgttcatecttecccaccctecgacgag
cagctgaagtccggcaccgcctcececgtegtgtgectgetgaacaactte
tacccccgcgaggccaaggtgcagtggaaggtggacaacgeccctgecag
tccggcaactcccaggaatccgtcaccgagcaggactccaaggacagce
acctactccctgtcctccaccctgaccctgtccaaggeccgactacgag
aagcacaaggtgtacgcctgcgaagtgacccaccagggcctgtccage
cccgtgaccaagtccttcaaccggggcgagtge
10273 gL2 46 AIQLTQSPSSLSASVGDRVTITCHSSQSVYNNNDLAWYQQKPGKAPKL
VL Q1H LIYRASTLASGVPSREFSGSGSGTDFTLTISSLQPEDFATYYCLGGYDD
DVDTYTFGGGTKVEIK
10273 gL2 47 gccattcaactgactcagtccccatcectecctgtecgecatecegtgggg
VL Q1H gatagagtcaccatcacctgtcactcgagccagtcagtgtacaacaac
nucl. aacgacctggcctggtatcagcagaagccgggaaaggctcccaagttyg
ctgatctaccgggcctcaacgctcgecgtecgggagtgecctagecgettt
tccggttccggatctggcaccgacttcactctcaccatttcgagectt
caaccggaggacttcgccacttactactgecctgggecggttacgatgac
gatgtggacacctacaccttcggcggagggaccaaagtggaaatcaag
10273 gL2 48 ATIQLTQSPSSLSASVGDRVTITCHSSQSVYNNNDLAWYQQKPGKAPKL
Light chain LIYRASTLASGVPSREFSGSGSGTDFTLTISSLQPEDFATYYCLGGYDD
Q1lH DVDTYTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFE
YPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYE
KHKVYACEVTHQGLSSPVTKSFNRGEC
10273 gL2 49 gccattcaactgactcagtccccatccteccctgteccgecatececgtgggg
Light chain gatagagtcaccatcacctgtcactcgagccagtcagtgtacaacaac
QlH aacgacctggcctggtatcagcagaagccgggaaaggctcccaagttyg
nucl. ctgatctaccgggcctcaacgctcgecgtecgggagtgecctagecgettt

tccggttccggatctggcaccgacttcactctcaccatttcgagectt
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caaccggaggacttcgccacttactactgecctgggcggttacgatgac
gatgtggacacctacaccttcggcggagggaccaaagtggaaatcaag
cgtacggtggccgcteccctececgtgttcatecttecccaccectecgacgag
cagctgaagtccggcaccgcctcecgtecgtgtgectgetgaacaactte
tacccccgcgaggccaaggtgcagtggaaggtggacaacgeccctgecag
tccggcaactcccaggaatcecgtcaccgagcaggactccaaggacagce
acctactccctgtcctccaccctgaccctgtccaaggeccgactacgag
aagcacaaggtgtacgcctgcgaagtgacccaccagggcctgteccage
cccgtgaccaagtceccttcaaccggggecgagtge

10273 gH1
VH

50

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTYYGMDPWGQGTTVTVSS

10273 gH1
VH nucl.

51

gaagtgcagctcgtcgaatccggaggtggactggtgcageccaggecgga
agcctcaggttgtcctgegecggtgtcagggttcagectgtegtcatac
ggaatgtcctgggtcagacaggcccctggcaaaggeccttgagtggatt
gggatcatctcctcctececgggtccacctactacgectecttgggeccaag
ggacggttcaccatttcgaaggacagctcgaagaacaccgtgtatctg
cagatgaacagcctgcgggcagaggacaccgctgtgtactactgtgec
cgcgatcacatctaccgctatgacgactacggcgattacccgacttac
tacggaatggacccctggggtcaaggcaccactgtgactgtctcgagce

10273 gH1
Heavy chain

52

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTYYGMDPWGQGTTVTVSSASTKGPSVFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
LSSVVIVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAP
EFLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSQEDPEVQEFNWYVD
GVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGL
PSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGEYPSD
IAVEWESNGQPENNYKTTPPVLDSDGSEFFLYSRLTVDKSRWQEGNVES
CSVMHEALHNHYTQKSLSLSLGK

10273 gH1
Heavy chain
nucl.

53

gaagtgcagctcgtcgaatccggaggtggactggtgcagccaggcgga
agcctcaggttgtcctgegecggtgtcagggttcagectgtecgtecatac
ggaatgtcctgggtcagacaggcccctggcaaaggeccttgagtggatt
gggatcatctcctcecctececgggtccacctactacgectecttgggeccaag
ggacggttcaccatttcgaaggacagctcgaagaacaccgtgtatctg
cagatgaacagcctgcgggcagaggacaccgctgtgtactactgtgec
cgcgatcacatctaccgctatgacgactacggcgattacccgacttac
tacggaatggacccctggggtcaaggcaccactgtgactgtctecgage
gcttctacaaagggcccctececgtgttececctetggecececttgeteeccgg
tccacctccgagtctaccgececgectectgggectgectggtcaaggactac
ttcceccgagcecccgtgacagtgtecctggaactctggegecctgacctece
ggcgtgcacaccttccectgececgtgectgecagtecctececggectgtactee
ctgtcctcecgtecgtgaccgtgeccctecteccagectgggcaccaagace
tacacctgtaacgtggaccacaagccctccaacaccaaggtggacaag
cgggtggaatctaagtacggccctccctgecccecececctgecctgeececet
gaatttctgggcggaccttcecgtgttecctgttcceccccaaageccaag
gacaccctgatgatctcccggacccccgaagtgacctgegtggtggtyg
gacgtgtcccaggaagatcccgaggtccagttcaattggtacgtggac
ggcgtggaagtgcacaatgccaagaccaagcccagagaggaacagtte
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aactccacctaccgggtggtgtccgtgctgaccgtgectgcaccaggac
tggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggcctg
ccctccagcatcgaaaagaccatctccaaggccaagggccagcceccgce
gagccccaggtgtacaccctgecccecctageccaggaagagatgaccaag
aaccaggtgtccctgacctgtctggtcaagggcttctaccecctececgac
attgccgtggaatgggagtccaacggccagcccgagaacaactacaag
accaccccccecctgtgetggacagecgacggcecteccttettectgtactet
cggctgaccgtggacaagtcccggtggcaggaaggcaacgtcttetcece
tgctccgtgatgcacgaggccctgcacaaccactacacccagaagtcece
ctgtccctgagcctgggcaag

10273 gH1
VH D19N

54

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTYYGMNPWGQGTTVTVSS

10273 gH1
VH D1SN
nucl.

55

gaagtgcagctcgtcgaatccggaggtggactggtgcageccaggecgga
agcctcaggttgtcctgecgecggtgtcagggttcagectgtecgtecatac
ggaatgtcctgggtcagacaggcccctggcaaaggecttgagtggatt
gggatcatctcctcctececgggtccacctactacgectecttgggeccaag
ggacggttcaccatttcgaaggacagctcgaagaacaccgtgtatctyg
cagatgaacagcctgcgggcagaggacaccgctgtgtactactgtgec
cgcgatcacatctaccgctatgacgactacggcgattacccgacttac
tacggaatgaacccctggggtcaaggcaccactgtgactgtctcgagce

10273 gH1
Heavy chain
D19N

56

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTYYGMNPWGQGTTVTVSSASTKGPSVEFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
LSSVVIVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAP
EFLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSQEDPEVQEFNWYVD
GVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGL
PSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGEYPSD
IAVEWESNGQPENNYKTTPPVLDSDGSEFFLYSRLTVDKSRWQEGNVES
CSVMHEALHNHYTQKSLSLSLGK

10273 gH1
Heavy chain
D19N nucl.

57

gaagtgcagctcgtcgaatccggaggtggactggtgcagccaggcgga
agcctcaggttgtcctgecgecggtgtcagggttcagectgtecgtcatac
ggaatgtcctgggtcagacaggcccctggcaaaggecttgagtggatt
gggatcatctcctcctcecgggtccacctactacgectecttgggeccaag
ggacggttcaccatttcgaaggacagctcgaagaacaccgtgtatctg
cagatgaacagcctgcgggcagaggacaccgctgtgtactactgtgec
cgcgatcacatctaccgctatgacgactacggcgattacccgacttac
tacggaatgaacccctggggtcaaggcaccactgtgactgtctecgage
gcttctacaaagggcccctececgtgttececctetggecececttgeteccgg
tccacctccgagtctaccgeccgectectgggectgectggtcaaggactac
ttcccecgageccecgtgacagtgtecctggaactctggegecctgacctee
ggcgtgcacaccttccectgececgtgectgecagtecctececggectgtactee
ctgtcctccgtcgtgaccgtgecccteccteccagecctgggcaccaagacce
tacacctgtaacgtggaccacaagccctccaacaccaaggtggacaag
cgggtggaatctaagtacggccctcecctgeccecececectgecctgeceect
gaatttctgggcggaccttcecgtgttecctgttecceccccaaageccaag
gacaccctgatgatctcccggaccceccgaagtgacctgegtggtggtyg
gacgtgtcccaggaagatcccgaggtccagttcaattggtacgtggac
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ggcgtggaagtgcacaatgccaagaccaagcccagagaggaacagtte
aactccacctaccgggtggtgtccgtgctgaccgtgectgcaccaggac
tggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggcecctg
ccctccagcatcgaaaagaccatctccaaggccaagggccagcceccgce
gagccccaggtgtacaccctgecccecctageccaggaagagatgaccaag
aaccaggtgtccctgacctgtctggtcaagggcttctaccecctececgac
attgccgtggaatgggagtccaacggccagcccgagaacaactacaag
accacccccecctgtgetggacagecgacggcecteccttettectgtactet
cggctgaccgtggacaagtcccggtggcaggaaggcaacgtecttetcece
tgctccgtgatgcacgaggccctgcacaaccactacacccagaagtcece
ctgtccctgagecctgggcaag

10273 gH1
VH D19E

58

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTYYGMEPWGQGTTVTVSS

10273 gH1
VH D19SE
nucl.

59

gaagtgcagctcgtcgaatccggaggtggactggtgcageccaggecgga
agcctcaggttgtcctgecgecggtgtcagggttcagectgtecgtecatac
ggaatgtcctgggtcagacaggcccctggcaaaggeccttgagtggatt
gggatcatctcctcctececgggtccacctactacgectecttgggeccaag
ggacggttcaccatttcgaaggacagctcgaagaacaccgtgtatctyg
cagatgaacagcctgcgggcagaggacaccgctgtgtactactgtgece
cgcgatcacatctaccgctatgacgactacggcgattacccgacttac
tacggaatggagccctggggtcaaggcaccactgtgactgtctcgage

10273 gH1
Heavy chain
D19E

60

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTYYGMEPWGQGTTVTVSSASTKGPSVEFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
LSSVVIVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAP
EFLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSQEDPEVQEFNWYVD
GVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGL
PSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGEYPSD
IAVEWESNGQPENNYKTTPPVLDSDGSEFFLYSRLTVDKSRWQEGNVES
CSVMHEALHNHYTQKSLSLSLGK

10273 gH1
Heavy chain
D19E nucl.

61

gaagtgcagctcgtcgaatccggaggtggactggtgcageccaggecgga
agcctcaggttgtcctgecgecggtgtcagggttcagectgtegtecatac
ggaatgtcctgggtcagacaggcccctggcaaaggecttgagtggatt
gggatcatctcctcctececgggtccacctactacgectecttgggeccaag
ggacggttcaccatttcgaaggacagctcgaagaacaccgtgtatctg
cagatgaacagcctgcgggcagaggacaccgctgtgtactactgtgec
cgcgatcacatctaccgctatgacgactacggcgattacccgacttac
tacggaatggagccctggggtcaaggcaccactgtgactgtctecgage
gcttctacaaagggcccctececgtgttececctectggecececttgetececgg
tccacctccgagtctaccgeccgectcectgggectgectggtcaaggactac
ttccccgageccecgtgacagtgtcctggaactctggegecctgacctee
ggcgtgcacaccttcecctgececgtgectgcagteccteccggectgtactcece
ctgtcctccgtcgtgaccgtgecccteccteccagectgggcaccaagacce
tacacctgtaacgtggaccacaagccctccaacaccaaggtggacaag
cgggtggaatctaagtacggccctccctgeccecececectgecctgeeceect
gaatttctgggcggaccttcecgtgttecctgtteccecceccaaageccaag
gacaccctgatgatctcccggaccceccgaagtgacctgegtggtggtyg
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gacgtgtcccaggaagatcccgaggtccagttcaattggtacgtggac
ggcgtggaagtgcacaatgccaagaccaagcccagagaggaacagtte
aactccacctaccgggtggtgtccgtgectgaccgtgectgcaccaggac
tggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggcecctg
ccctccagcatcgaaaagaccatctccaaggccaagggccagcceccgce
gagccccaggtgtacaccctgecccecctageccaggaagagatgaccaag
aaccaggtgtccctgacctgtctggtcaagggcttctacceccteecgac
attgccgtggaatgggagtccaacggccagcccgagaacaactacaag
accacccccecctgtgetggacagecgacggcectecttettectgtactet
cggctgaccgtggacaagtcccggtggcaggaaggcaacgtcttetcece
tgctccgtgatgcacgaggccctgcacaaccactacacccagaagtcece
ctgtccctgagcctgggcaag

10273 gHA
VH

62

EVQLVESGGGLVQPGGSLRLSCAASGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTYYGMDPWGQGTTVTVSS

10273 gH4
VH nucl.

63

gaagtgcagctcgtcgaatccggtggcggactggtgcageccecggagga
tccctgaggetttecttgtgeccgecteccgggttecteccectgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatc
ggaattatctcctcctecgggctcaacctactacgecgtcatgggccaag
ggccggttcaccattagcaaggacagctccaagaacactgtgtaccte
caaatgaactcgctgcgggctgaggacaccgcecgtgtactactgegec
cgcgatcacatctaccgctatgatgactacggggactacccgacctac
tacggaatggacccttggggacagggcaccactgtgactgtctcgagce

10273 gH4
Heavy chain

64

EVQLVESGGGLVQPGGSLRLSCAASGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTYYGMDPWGQGTTVTVSSASTKGPSVEFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
LSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAP
EFLGGPSVFLEFPPKPKDTLMISRTPEVICVVVDVSQEDPEVQENWYVD
GVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGL
PSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGEYPSD
IAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVES
CSVMHEALHNHYTQKSLSLSLGK

10273 gH4
Heavy chain
nucl.

65

gaagtgcagctcgtcgaatccggtggecggactggtgcageccecggagga
tccctgaggetttecttgtgececgecteccgggttectecectgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatc
ggaattatctcctcctcgggctcaacctactacgecgtcatgggccaag
ggccggttcaccattagcaaggacagctccaagaacactgtgtacctce
caaatgaactcgctgcgggctgaggacaccgccgtgtactactgegec
cgcgatcacatctaccgctatgatgactacggggactacccgacctac
tacggaatggacccttggggacagggcaccactgtgactgtctcgage
gcttctacaaagggcccctcececgtgttcecctetggecccecttgetecececgg
tccacctccgagtctaccgeccgectcectgggectgectggtcaaggactac
ttccccgagecccgtgacagtgtcctggaactctggecgecctgacctece
ggcgtgcacaccttcecctgececgtgcectgcagteccteccggectgtactece
ctgtcctccgtcgtgaccgtgecccteccteccagectgggcaccaagacce
tacacctgtaacgtggaccacaagccctccaacaccaaggtggacaag
cgggtggaatctaagtacggccctcecctgeccececectgecctgeceect
gaatttctgggcggaccttcecgtgttecctgtteccecceccaaageccaag

67




WO 2021/156171

PCT/EP2021/052249

gacaccctgatgatctcccggacccccgaagtgacctgegtggtggtg
gacgtgtcccaggaagatcccgaggtccagttcaattggtacgtggac
ggcgtggaagtgcacaatgccaagaccaagcccagagaggaacagtte
aactccacctaccgggtggtgtccgtgectgaccgtgectgcaccaggac
tggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggcecctg
ccctccagcatcgaaaagaccatctccaaggccaagggccageccecgce
gagccccaggtgtacaccctgecccecctageccaggaagagatgaccaag
aaccaggtgtccctgacctgtctggtcaagggcttctacceccteecgac
attgccgtggaatgggagtccaacggccagcccgagaacaactacaag
accaccccccecctgtgectggacagecgacggcecteccttettectgtactet
cggctgaccgtggacaagtcccggtggcaggaaggcaacgtcttetcece
tgctccgtgatgcacgaggccctgcacaaccactacacccagaagtcece
ctgtccctgagcctgggcaag

10273 gHA
VH D1SN

66

EVQLVESGGGLVQPGGSLRLSCAASGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTYYGMNPWGQGTTVTVSS

10273 gH4
VH D1SN
nucl.

67

gaagtgcagctcgtcgaatccggaggtggactggtgcageccaggecgga
agcctcaggttgtcctgecgecggecttcagggttcagectgtecgtecatac
ggaatgtcctgggtcagacaggcccctggcaaaggeccttgagtggatt
gggatcatctcctccteccgggtccacctactacgecctecttgggeccaag
ggacggttcaccatttcgaaggacagctcgaagaacaccgtgtatctg
cagatgaacagcctgcgggcagaggacaccgctgtgtactactgtgece
cgcgatcacatctaccgctatgacgactacggcgattacccgacttac
tacggaatgaacccctggggtcaaggcaccactgtgactgtctcgage

10273 gH4
Heavy chain
D19N

68

EVQLVESGGGLVQPGGSLRLSCAASGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTYYGMNPWGQGTTVTVSSASTKGPSVEFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
LSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAP
EFLGGPSVFLEFPPKPKDTLMISRTPEVICVVVDVSQEDPEVQENWYVD
GVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGL
PSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGEYPSD
IAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVES
CSVMHEALHNHYTQKSLSLSLGK

10273 gH4
Heavy chain
D19N nucl.

69

gaagtgcagctcgtcgaatccggaggtggactggtgcageccaggecgga
agcctcaggttgtcctgecgecggecttcagggttcagectgtegtecatac
ggaatgtcctgggtcagacaggcccctggcaaaggecttgagtggatt
gggatcatctcctcctececgggtccacctactacgectecttgggeccaag
ggacggttcaccatttcgaaggacagctcgaagaacaccgtgtatctyg
cagatgaacagcctgcgggcagaggacaccgctgtgtactactgtgec
cgcgatcacatctaccgctatgacgactacggcgattacccgacttac
tacggaatgaacccctggggtcaaggcaccactgtgactgtctcgage
gcttctacaaagggccecctcececgtgttcecctectggecccecttgetecececgg
tccacctccgagtctaccgececgectectgggectgectggtcaaggactac
ttccccgagecccgtgacagtgtecctggaactctggecgecctgacctece
ggcgtgcacaccttcecctgececgtgectgcagteccteccggectgtactece
ctgtcctccgtcgtgaccgtgecccteccteccagectgggcaccaagacce
tacacctgtaacgtggaccacaagccctccaacaccaaggtggacaag
cgggtggaatctaagtacggccctcececctgeccececectgecctgecect
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gaatttctgggcggaccttcecgtgttcctgttcceccccaaagecccaag
gacaccctgatgatctcccggacccccgaagtgacctgegtggtggtyg
gacgtgtcccaggaagatcccgaggtccagttcaattggtacgtggac
ggcgtggaagtgcacaatgccaagaccaagcccagagaggaacagtte
aactccacctaccgggtggtgtccgtgectgaccgtgectgcaccaggac
tggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggcectyg
ccctccagcatcgaaaagaccatctccaaggccaagggccagcecceccgce
gagccccaggtgtacaccctgecccecctageccaggaagagatgaccaag
aaccaggtgtccctgacctgtctggtcaagggcttctaccecctecgac
attgccgtggaatgggagtccaacggccagcccgagaacaactacaag
accacccccecctgtgetggacagcgacggcecteccttecttectgtactet
cggctgaccgtggacaagtcccggtggcaggaaggcaacgtcttectcece
tgctccgtgatgcacgaggccctgcacaaccactacacccagaagtce
ctgtccctgagcctgggcaag

10273 gH5
VH

70

EVQLVESGGGLVQPGGSLRLSCAVSGEFSLSSYGMSWVRQAPGKGLEWV
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTYYGMDPWGQGTTVTVSS

10273 gHS5
VH nucl.

71

gaagtgcagctcgtcgaatccggtggcggactggtgcageccecggagga
tccctgaggectttecttgtgeccgtgtecgggttecteccctgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtgggtce
ggaattatctcctcctecgggctcaacctactacgecgtcatgggccaag
ggccggttcaccattagcaaggacagctccaagaacactgtgtaccte
caaatgaactcgctgcgggctgaggacaccgccgtgtactactgecgec
cgcgatcacatctaccgctatgatgactacggggactacccgacctac
tacggaatggacccttggggacagggcaccactgtgactgtctcgage

10273 gHS5
Heavy chain

72

EVQLVESGGGLVQPGGSLRLSCAVSGEFSLSSYGMSWVRQAPGKGLEWV
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTYYGMDPWGQGTTVTVSSASTKGPSVEFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
LSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAP
EFLGGPSVFLEFPPKPKDTLMISRTPEVICVVVDVSQEDPEVQENWYVD
GVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGL
PSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGEYPSD
IAVEWESNGQPENNYKTTPPVLDSDGSEFFLYSRLTVDKSRWQEGNVES
CSVMHEALHNHYTQKSLSLSLGK

10273 gHS5
Heavy chain
nucl.

73

gaagtgcagctcgtcgaatccggtggcggactggtgcageccecggagga
tccctgaggectttecttgtgeccgtgteccgggttecteccctgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtgggtce
ggaattatctcctcctcgggctcaacctactacgecgtcatgggccaag
ggccggttcaccattagcaaggacagctccaagaacactgtgtacctce
caaatgaactcgctgcgggctgaggacaccgccgtgtactactgecgec
cgcgatcacatctaccgctatgatgactacggggactacccgacctac
tacggaatggacccttggggacagggcaccactgtgactgtctcgage
gcttctacaaagggcccctececgtgtteccectectggececcttgetececgg
tccacctccgagtctaccgececgectectgggectgectggtcaaggactac
ttcccecgagecccgtgacagtgtecctggaactctggegecctgacctee
ggcgtgcacaccttcecctgececgtgectgcagtecctecggectgtactece
ctgtcctceccgtecgtgaccgtgeccctecteccagectgggcaccaagacce
tacacctgtaacgtggaccacaagccctccaacaccaaggtggacaag
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cgggtggaatctaagtacggccctccctgecccececectgecctgeeccet
gaatttctgggcggaccttcecgtgttcctgttcceccccaaagecccaag
gacaccctgatgatctcccggacccccgaagtgacctgegtggtggtyg
gacgtgtcccaggaagatcccgaggtccagttcaattggtacgtggac
ggcgtggaagtgcacaatgccaagaccaagcccagagaggaacagtte
aactccacctaccgggtggtgtccgtgectgaccgtgectgcaccaggac
tggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggcecctyg
ccctccagcatcgaaaagaccatctccaaggccaagggccagccecgce
gagccccaggtgtacaccctgecccecctageccaggaagagatgaccaag
aaccaggtgtccctgacctgtctggtcaagggcttctaccecctecgac
attgccgtggaatgggagtccaacggccagcccgagaacaactacaag
accaccccccecctgtgectggacagcgacggcecteccttettectgtactet
cggctgaccgtggacaagtcccggtggcaggaaggcaacgtcttectcee
tgctccgtgatgcacgaggccctgcacaaccactacacccagaagtcce
ctgtccctgagcctgggcaag

10273 gH5
VH D1SN

74

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWV
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTYYGMNPWGQGTTVTVSS

10273 gHS5
VH D19N
nucl.

75

gaagtgcagctcgtcgaatccggaggtggactggtgcageccaggecgga
agcctcaggttgtcctgecgeggtgtcagggttcagectgtecgtcatac
ggaatgtcctgggtcagacaggcccctggcaaaggeccttgagtgggte
gggatcatctcctccteccgggtccacctactacgecctettgggeccaag
ggacggttcaccatttcgaaggacagctcgaagaacaccgtgtatctg
cagatgaacagcctgcgggcagaggacaccgctgtgtactactgtgec
cgcgatcacatctaccgctatgacgactacggcgattacccgacttac
tacggaatgaacccctggggtcaaggcaccactgtgactgtctcgage

10273 gHS5
Heavy chain
D19N

76

EVQLVESGGGLVQPGGSLRLSCAVSGEFSLSSYGMSWVRQAPGKGLEWV
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTYYGMNPWGQGTTVTVSSASTKGPSVEFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
LSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAP
EFLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSQEDPEVQEFNWYVD
GVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGL
PSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGEYPSD
IAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVES
CSVMHEALHNHYTQKSLSLSLGK

10273 gHS
Heavy chain
D19N nucl.

77

gaagtgcagctcgtcgaatccggaggtggactggtgcageccaggcgga
agcctcaggttgtcctgecgecggtgtcagggttcagectgtecgtecatac
ggaatgtcctgggtcagacaggcccctggcaaaggeccttgagtgggte
gggatcatctcctccteccgggtccacctactacgectecttgggeccaag
ggacggttcaccatttcgaaggacagctcgaagaacaccgtgtatctg
cagatgaacagcctgcgggcagaggacaccgctgtgtactactgtgece
cgcgatcacatctaccgctatgacgactacggcgattacccgacttac
tacggaatgaacccctggggtcaaggcaccactgtgactgtctcgagce
gcttctacaaagggcccctececgtgtteccectectggececcttgetececgg
tccacctccgagtctaccgececgectectgggetgectggtcaaggactac
ttcccecgagecccgtgacagtgtecctggaactctggegecctgacctece
ggcgtgcacaccttcecctgececgtgectgcagteccteccggectgtactece
ctgtcctceccgtecgtgaccgtgeccctecteccagectgggcaccaagacce
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tacacctgtaacgtggaccacaagccctccaacaccaaggtggacaag
cgggtggaatctaagtacggccctccctgecccecececctgecctgececet
gaatttctgggcggaccttcecgtgttecctgttecceccccaaageccaag
gacaccctgatgatctcccggacccccgaagtgacctgegtggtggtyg
gacgtgtcccaggaagatcccgaggtccagttcaattggtacgtggac
ggcgtggaagtgcacaatgccaagaccaagcccagagaggaacagtte
aactccacctaccgggtggtgtccgtgectgaccgtgectgcaccaggac
tggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggcecctyg
ccctccagcatcgaaaagaccatctccaaggccaagggccagcceccgce
gagccccaggtgtacaccctgecccecctageccaggaagagatgaccaag
aaccaggtgtccctgacctgtctggtcaagggcttctaccecctecgac
attgccgtggaatgggagtccaacggccagcccgagaacaactacaag
accacccccecctgtgectggacagecgacggcectceccttettecctgtactet
cggctgaccgtggacaagtcccggtggcaggaaggcaacgtcttectcee
tgctccgtgatgcacgaggccctgcacaaccactacacccagaagtcce
ctgtccctgagcctgggcaag

10273 gH8
VH

78

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGREFTISRDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTYYGMDPWGQGTTVTVSS

10273 gHS8
VH nucl.

79

gaagtgcagctcgtcgaatccggtggcggactggtgcageccecggagga
tccctgaggectttecttgtgeccgtgtecgggttecteccctgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatce
ggaattatctcctcctcgggectcaacctactacgecgtcatgggccaag
ggccggttcaccattagccgggacagctccaagaacactgtgtacctce
caaatgaactcgctgcgggctgaggacaccgccgtgtactactgegece
cgcgatcacatctaccgctatgatgactacggggactacccgacctac
tacggaatggacccttggggacagggcaccactgtgactgtctcgage

10273 gH8
Heavy chain

80

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISRDSSKNTVYLOQMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTYYGMDPWGQGTTVTVSSASTKGPSVEFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
LSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAP
EFLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSQEDPEVQFNWYVD
GVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGL
PSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGEYPSD
IAVEWESNGQPENNYKTTPPVLDSDGSEFFLYSRLTVDKSRWQEGNVES
CSVMHEALHNHYTQKSLSLSLGK

10273 gH8
Heavy chain
nucl.

81

gaagtgcagctcgtcgaatccggtggcggactggtgcageccecggagga
tccctgaggectttecttgtgeccgtgteccgggttecteccctgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatc
ggaattatctcctcctcgggctcaacctactacgecgtcatgggccaag
ggccggttcaccattagccgggacagctccaagaacactgtgtaccte
caaatgaactcgctgcgggctgaggacaccgccgtgtactactgegec
cgcgatcacatctaccgctatgatgactacggggactacccgacctac
tacggaatggacccttggggacagggcaccactgtgactgtctcgagce
gcttctacaaagggcccctececgtgtteccectectggececcttgetececgg
tccacctccgagtctaccgececgectectgggetgectggtcaaggactac
ttccececgagecccgtgacagtgtecctggaactctggegecctgacctece
ggcgtgcacaccttcecctgececgtgectgcagteccteccggectgtactece
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ctgtcctccgtcgtgaccgtgecccteccteccagectgggcaccaagacce
tacacctgtaacgtggaccacaagccctccaacaccaaggtggacaag
cgggtggaatctaagtacggccctccctgeccecececectgecctgeeceet
gaatttctgggcggaccttcecgtgttecctgttcceccccaaageccaag
gacaccctgatgatctcccggaccceccgaagtgacctgegtggtggtyg
gacgtgtcccaggaagatcccgaggtccagttcaattggtacgtggac
ggcgtggaagtgcacaatgccaagaccaagcccagagaggaacagtte
aactccacctaccgggtggtgtccgtgectgaccgtgectgcaccaggac
tggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggcecctyg
ccctccagcatcgaaaagaccatctccaaggccaagggccagcecceccgce
gagccccaggtgtacaccctgecccecctageccaggaagagatgaccaag
aaccaggtgtccctgacctgtctggtcaagggcttctaccecctecgac
attgccgtggaatgggagtccaacggccagcccgagaacaactacaag
accacccccecctgtgectggacagecgacggcecteccttettecctgtactet
cggctgaccgtggacaagtcccggtggcaggaaggcaacgtcttetce
tgctccgtgatgcacgaggccctgcacaaccactacacccagaagtcce
ctgtccctgagcctgggcaag

10273 gHS8
VH D1SN

82

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISRDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTYYGMNPWGQGTTVTVSS

10273 gHS8
VH D1SN
nucl.

83

gaagtgcagctcgtcgaatccggaggtggactggtgcagccaggecgga
agcctcaggttgtcctgecgecggtgtcagggttcagectgtecgtcatac
ggaatgtcctgggtcagacaggcccctggcaaaggccttgagtggatt
gggatcatctcctcctcecgggtccacctactacgectecttgggeccaag
ggacggttcaccatttcgcgggacagctcgaagaacaccgtgtatectg
cagatgaacagcctgcgggcagaggacaccgctgtgtactactgtgece
cgcgatcacatctaccgctatgacgactacggcgattacccgacttac
tacggaatgaacccctggggtcaaggcaccactgtgactgtctcgage

10273 gH8
Heavy chain
D19N

84

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISRDSSKNTVYLOQMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTYYGMNPWGQGTTVTVSSASTKGPSVEFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
LSSVVIVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAP
EFLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSQEDPEVQFNWYVD
GVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGL
PSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGEYPSD
IAVEWESNGQPENNYKTTPPVLDSDGSEFFLYSRLTVDKSRWQEGNVES
CSVMHEALHNHYTQKSLSLSLGK

10273 gH8
Heavy chain
D19SN nucl.

85

gaagtgcagctcgtcgaatccggaggtggactggtgcageccaggcgga
agcctcaggttgtcctgecgecggtgtcagggttcagectgtecgtecatac
ggaatgtcctgggtcagacaggcccctggcaaaggecttgagtggatt
gggatcatctcctccteccgggtccacctactacgecctecttgggeccaag
ggacggttcaccatttcgcgggacagctcgaagaacaccgtgtatctyg
cagatgaacagcctgcgggcagaggacaccgctgtgtactactgtgcec
cgcgatcacatctaccgctatgacgactacggcgattacccgacttac
tacggaatgaacccctggggtcaaggcaccactgtgactgtctcgage
gcttctacaaagggcccctececgtgtteccectectggecececttgetececgg
tccacctccgagtctaccgececgectectgggetgectggtcaaggactac
ttccececgagecccgtgacagtgtecctggaactctggegecctgacctece
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ggcgtgcacaccttcecctgececgtgectgcagteccteccggectgtactcece
ctgtcctccgtcgtgaccgtgecccteccteccagecctgggcaccaagacce
tacacctgtaacgtggaccacaagccctccaacaccaaggtggacaag
cgggtggaatctaagtacggccctccctgeccecececectgecctgeeceect
gaatttctgggcggaccttcecgtgttecctgttcceccccaaageccaag
gacaccctgatgatctcccggaccceccgaagtgacctgegtggtggtyg
gacgtgtcccaggaagatcccgaggtccagttcaattggtacgtggac
ggcgtggaagtgcacaatgccaagaccaagcccagagaggaacagtte
aactccacctaccgggtggtgtccgtgectgaccgtgectgcaccaggac
tggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggcecctg
ccctccagcatcgaaaagaccatctccaaggccaagggccagcceccgce
gagccccaggtgtacaccctgecccecctageccaggaagagatgaccaag
aaccaggtgtccctgacctgtctggtcaagggcttctaccccteccgac
attgccgtggaatgggagtccaacggccagcccgagaacaactacaag
accacccccecctgtgectggacagecgacggcecteccttettecctgtactet
cggctgaccgtggacaagtcccggtggcaggaaggcaacgtcttcectcece
tgctccgtgatgcacgaggccctgcacaaccactacacccagaagtcece
ctgtccctgagcctgggcaag

10273 gH10
VH

86

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTLYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTYYGMDPWGQGTTVTVSS

10273 gH10
VH nucl.

87

gaagtgcagctcgtcgaatccggtggcggactggtgcagecccggagga
tccctgaggetttecttgtgececgtgteccgggttecteccctgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatc
ggaattatctcctcctcgggctcaacctactacgecgtcatgggccaag
ggccggttcaccattagcaaggacagctccaagaacactttgtaccte
caaatgaactcgctgcgggctgaggacaccgceccgtgtactactgegece
cgcgatcacatctaccgctatgatgactacggggactacccgacctac
tacggaatggacccttggggacagggcaccactgtgactgtctcgage

10273 gH10
Heavy chain

88

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTLYLOQMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTYYGMDPWGQGTTVTVSSASTKGPSVFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
LSSVVIVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAP
EFLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSQEDPEVQFNWYVD
GVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGL
PSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGEYPSD
IAVEWESNGQPENNYKTTPPVLDSDGSEFFLYSRLTVDKSRWQEGNVES
CSVMHEALHNHYTQKSLSLSLGK

10273 gH10
Heavy chain
nucl.

89

gaagtgcagctcgtcgaatccggtggcggactggtgcageccecggagga
tccctgaggectttecttgtgeccgtgteccgggttecteccctgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatce
ggaattatctcctcctecgggctcaacctactacgecgtcatgggccaag
ggccggttcaccattagcaaggacagctccaagaacactttgtacctce
caaatgaactcgctgcgggctgaggacaccgccgtgtactactgecgece
cgcgatcacatctaccgctatgatgactacggggactacccgacctac
tacggaatggacccttggggacagggcaccactgtgactgtctcgage
gcttctacaaagggcccctececgtgttececctetggecececttgeteececgg
tccacctccgagtctaccgececgectectgggetgectggtcaaggactac
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ttccccgagecccgtgacagtgtecctggaactctggecgecctgacctece
ggcgtgcacaccttcecctgececgtgectgcagteccteccggectgtactcece
ctgtcctccgtcgtgaccgtgecccteccteccagectgggcaccaagacce
tacacctgtaacgtggaccacaagccctccaacaccaaggtggacaag
cgggtggaatctaagtacggccctccctgeccecececectgecctgececeect
gaatttctgggcggaccttcecgtgttecctgtteccecceccaaageccaag
gacaccctgatgatctcccggaccceccgaagtgacctgegtggtggtyg
gacgtgtcccaggaagatcccgaggtccagttcaattggtacgtggac
ggcgtggaagtgcacaatgccaagaccaagcccagagaggaacagtte
aactccacctaccgggtggtgtccgtgectgaccgtgectgcaccaggac
tggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggcctg
ccctccagcatcgaaaagaccatctccaaggccaagggccagcceccgce
gagccccaggtgtacaccctgccccctageccaggaagagatgaccaag
aaccaggtgtccctgacctgtctggtcaagggcttctacceccteccgac
attgccgtggaatgggagtccaacggccagcccgagaacaactacaag
accaccccccecctgtgectggacagcgacggcteccttecttectgtactet
cggctgaccgtggacaagtcccggtggcaggaaggcaacgtecttetcece
tgctccgtgatgcacgaggccctgcacaaccactacacccagaagtcece
ctgtccctgagcctgggcaag

10273 gH10
VH D19N

90

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTLYLOQMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTYYGMNPWGQGTTVTVSS

10273 gH10
VH D1SN
nucl.

91

gaagtgcagctcgtcgaatccggtggcggactggtgcageccecggagga
tccctgaggetttecttgtgececgtgteccgggttectecctgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatc
ggaattatctcctcctcgggectcaacctactacgecgtcatgggeccaag
ggccggttcaccattagcaaggacagctccaagaacactttgtacctce
caaatgaactcgctgcgggctgaggacaccgccgtgtactactgegece
cgcgatcacatctaccgctatgatgactacggggactacccgacctac
tacggaatgaacccttggggacagggcaccactgtgactgtctcgage

10273 gH10
Heavy chain
D19N

92

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTLYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTYYGMNPWGQGTTVTVSSASTKGPSVFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
LSSVVIVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAP
EFLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSQEDPEVQFNWYVD
GVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGL
PSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGEYPSD
IAVEWESNGQPENNYKTTPPVLDSDGSEFFLYSRLTVDKSRWQEGNVES
CSVMHEALHNHYTQKSLSLSLGK

10273 gH10
Heavy chain
D1SN nucl.

93

gaagtgcagctcgtcgaatccggtggcggactggtgcageccecggagga
tccctgaggetttecttgtgeccgtgtecgggttecteccctgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatce
ggaattatctcctcctcgggctcaacctactacgecgtcatgggccaag
ggccggttcaccattagcaaggacagctccaagaacactttgtacctce
caaatgaactcgctgcgggctgaggacaccgeccgtgtactactgegece
cgcgatcacatctaccgctatgatgactacggggactacccgacctac
tacggaatgaacccttggggacagggcaccactgtgactgtctcgage
gcttctacaaagggcccctececgtgttececectectggecececttgeteeecgg
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tccacctccgagtctaccgececgectcectgggectgectggtcaaggactac
ttccccgagecccgtgacagtgtcctggaactctggecgecctgacctece
ggcgtgcacaccttcecctgececgtgectgcagtecctecggectgtactece
ctgtcctccgtcgtgaccgtgecccteccteccagectgggcaccaagacce
tacacctgtaacgtggaccacaagccctccaacaccaaggtggacaag
cgggtggaatctaagtacggccctcecctgeccececectgeecctgeeceect
gaatttctgggcggaccttcecgtgttecctgttecceccccaaageccaag
gacaccctgatgatctcccggaccceccgaagtgacctgegtggtggtyg
gacgtgtcccaggaagatcccgaggtccagttcaattggtacgtggac
ggcgtggaagtgcacaatgccaagaccaagcccagagaggaacagttce
aactccacctaccgggtggtgtccgtgectgaccgtgectgcaccaggac
tggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggcctg
ccctccagcatcgaaaagaccatctccaaggccaagggccagceccccgcoe
gagccccaggtgtacaccctgccccctageccaggaagagatgaccaag
aaccaggtgtccctgacctgtctggtcaagggcttctacccectececgac
attgccgtggaatgggagtccaacggccagcccgagaacaactacaag
accacccccecctgtgetggacagecgacggcectecttecttectgtactet
cggctgaccgtggacaagtcccggtggcaggaaggcaacgtecttetcece
tgctccgtgatgcacgaggccctgcacaaccactacacccagaagtcece
ctgtccctgagecctgggcaag

10273 gH11l
VH

94

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISRDNSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTYYGMDPWGQGTTVTVSS

10273 gH11
VH nucl.

95

gaagtgcagctcgtcgaatccggtggcggactggtgcageccecggagga
tccctgaggetttecttgtgececgtgteccgggttecteccctgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatc
ggaattatctcctcctcgggctcaacctactacgecgtcatgggeccaag
ggccggttcaccattagccgggacaactccaagaacactgtgtacctce
caaatgaactcgctgcgggctgaggacaccgccgtgtactactgegec
cgcgatcacatctaccgctatgatgactacggggactacccgacctac
tacggaatggacccttggggacagggcaccactgtgactgtctcgage

10273 gH11l
Heavy chain

96

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISRDNSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTYYGMDPWGQGTTVTVSSASTKGPSVFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
LSSVVIVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAP
EFLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSQEDPEVQEFNWYVD
GVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGL
PSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGEYPSD
IAVEWESNGQPENNYKTTPPVLDSDGSEFFLYSRLTVDKSRWQEGNVES
CSVMHEALHNHYTQKSLSLSLGK

10273 gH11
Heavy chain
nucl.

97

gaagtgcagctcgtcgaatccggtggcggactggtgcagecccggagga
tccctgaggetttecttgtgeccgtgtecgggttectececctgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatc
ggaattatctcctcctcgggctcaacctactacgecgtcatgggccaag
ggccggttcaccattagccgggacaactccaagaacactgtgtacctce
caaatgaactcgctgcgggctgaggacaccgceccgtgtactactgegece
cgcgatcacatctaccgctatgatgactacggggactacccgacctac
tacggaatggacccttggggacagggcaccactgtgactgtctcgage
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gcttctacaaagggcccctececgtgttececectectggececcttgetececgg
tccacctccgagtctaccgececgectectgggectgectggtcaaggactac
ttcccecgagecccgtgacagtgtecctggaactctggecgecctgacctece
ggcgtgcacaccttcecctgececgtgectgcagteccteccggectgtactece
ctgtcctccgtecgtgaccgtgecccteccteccagectgggcaccaagacce
tacacctgtaacgtggaccacaagccctccaacaccaaggtggacaag
cgggtggaatctaagtacggccctcecctgecccececectgecctgeeceect
gaatttctgggcggaccttcecgtgttecctgtteccececccaaageccaag
gacaccctgatgatctcccggaccceccgaagtgacctgegtggtggtyg
gacgtgtcccaggaagatcccgaggtccagttcaattggtacgtggac
ggcgtggaagtgcacaatgccaagaccaagcccagagaggaacagttce
aactccacctaccgggtggtgtccgtgectgaccgtgectgcaccaggac
tggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggcctyg
ccctccagcatcgaaaagaccatctccaaggccaagggccageccccgcoe
gagccccaggtgtacaccctgccccctageccaggaagagatgaccaag
aaccaggtgtccctgacctgtctggtcaagggcttctacccctececgac
attgccgtggaatgggagtccaacggccagcccgagaacaactacaag
accaccccccecctgtgetggacagecgacggctecttecttectgtactet
cggctgaccgtggacaagtcccggtggcaggaaggcaacgtecttetcece
tgctccgtgatgcacgaggccctgcacaaccactacacccagaagtece
ctgtccctgagecctgggcaag

10273 gH11l
VH D19N

98

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISRDNSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTYYGMNPWGQGTTVTVSS

10273 gH11
VH D1SN
nucl.

99

gaagtgcagctcgtcgaatccggtggecggactggtgcageccecggagga
tccctgaggetttecttgtgeccgtgteccgggttecteccctgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatc
ggaattatctcctcctcgggectcaacctactacgecgtcatgggeccaag
ggccggttcaccattagccgggacaactccaagaacactgtgtacctce
caaatgaactcgctgcgggctgaggacaccgccgtgtactactgegec
cgcgatcacatctaccgctatgatgactacggggactacccgacctac
tacggaatgaacccttggggacagggcaccactgtgactgtctcgage

10273 gH11
Heavy chain
D19N

100

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISRDNSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTYYGMNPWGQGTTVTVSSASTKGPSVFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
LSSVVIVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAP
EFLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSQEDPEVQEFNWYVD
GVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGL
PSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGEYPSD
IAVEWESNGQPENNYKTTPPVLDSDGSEFFLYSRLTVDKSRWQEGNVES
CSVMHEALHNHYTQKSLSLSLGK

10273 gH11
Heavy chain
D19N nucl.

101

gaagtgcagctcgtcgaatccggtggcggactggtgcagecccggagga
tccctgaggetttecttgtgececgtgteccgggttecteccctgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatc
ggaattatctcctcctcgggectcaacctactacgecgtcatgggccaag
ggccggttcaccattagccgggacaactccaagaacactgtgtacctce
caaatgaactcgctgcgggctgaggacaccgeccgtgtactactgegece
cgcgatcacatctaccgctatgatgactacggggactacccgacctac
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tacggaatgaacccttggggacagggcaccactgtgactgtctcgagce
gcttctacaaagggcccctececgtgtteccectectggececcttgetececgg
tccacctccgagtctaccgececgectectgggetgectggtcaaggactac
ttcccecgagecccgtgacagtgtecctggaactctggegecctgacctece
ggcgtgcacaccttcecctgececgtgectgcagteccteccggectgtactece
ctgtcctceccgtecgtgaccgtgeccctecteccagectgggcaccaagacce
tacacctgtaacgtggaccacaagccctccaacaccaaggtggacaag
cgggtggaatctaagtacggccctececctgecccecececctgecctgeceet
gaatttctgggcggaccttcecgtgttecctgttecececcccaaageccaag
gacaccctgatgatctcccggaccceccgaagtgacctgegtggtggtyg
gacgtgtcccaggaagatcccgaggtccagttcaattggtacgtggac
ggcgtggaagtgcacaatgccaagaccaagcccagagaggaacagttce
aactccacctaccgggtggtgtccgtgctgaccgtgectgcaccaggac
tggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggcctyg
ccctccagcatcgaaaagaccatctccaaggccaagggccagceccccgcoe
gagccccaggtgtacaccctgcecccecctageccaggaagagatgaccaag
aaccaggtgtccctgacctgtctggtcaagggcttctaccecctececgac
attgccgtggaatgggagtccaacggccagcccgagaacaactacaag
accaccccccecctgtgetggacagecgacggctecttecttectgtactet
cggctgaccgtggacaagtcccggtggcaggaaggcaacgtecttetcece
tgctccgtgatgcacgaggccctgcacaaccactacacccagaagtcece
ctgtccctgagecctgggcaag

10273 gH1
VH
Y4F D19N

102

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIFRYDDYGDYPTYYGMNPWGQGTTVTVSS

10273 gH1
VH

Y4F D1SN
nucl.

103

Gaagtgcagctcgtcgaatccggtggecggactggtgcageccecggagga
tccctgaggetttecttgtgeccgtgteccgggttectecctgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatc
ggaattatctcctcctcgggectcaacctactacgecgtcatgggeccaag
ggccggttcaccattagcaaggacagctccaagaacactgtgtacctce
caaatgaactcgctgcgggctgaggacaccgccgtgtactactgegec
cgcgatcacatcttccgctatgatgactacggggactacccgacctac
tacggaatgaacccttggggacagggcaccactgtgactgtctcgage

10273 gH1
Heavy chain
Y4F DI1SN

104

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIFRYDDYGDYPTYYGMNPWGQGTTVTVSSASTKGPSVFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
LSSVVIVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAP
EFLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSQEDPEVQEFNWYVD
GVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGL
PSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGEYPSD
IAVEWESNGQPENNYKTTPPVLDSDGSEFFLYSRLTVDKSRWQEGNVES
CSVMHEALHNHYTQKSLSLSLGK

10273 gH1
Heavy chain
Y4F D19N
nucl.

105

gaagtgcagctcgtcgaatccggtggcggactggtgcageccecggagga
tccctgaggetttecttgtgececgtgteccgggttectecctgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatc
ggaattatctcctcctcgggectcaacctactacgecgtcatgggccaag
ggccggttcaccattagcaaggacagctccaagaacactgtgtacctce
caaatgaactcgctgcgggctgaggacaccgeccgtgtactactgegece
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cgcgatcacatcttccgectatgatgactacggggactacccgacctac
tacggaatgaacccttggggacagggcaccactgtgactgtctcgagce
gcttctacaaagggcccctececgtgtteccectectggecececttgeteecgg
tccacctccgagtctaccgececgectectgggetgectggtcaaggactac
ttcccecgagecccgtgacagtgtecctggaactctggegecctgacctece
ggcgtgcacaccttcecctgececgtgectgcagtecctecggectgtactece
ctgtcctccgtcgtgaccgtgeccctecteccagectgggcaccaagacce
tacacctgtaacgtggaccacaagccctccaacaccaaggtggacaag
cgggtggaatctaagtacggccctcececctgecccececectgecctgeeceet
gaatttctgggcggaccttcecgtgttcctgttecececececcaaageccaag
gacaccctgatgatctcccggaccceccgaagtgacctgegtggtggtyg
gacgtgtcccaggaagatcccgaggtccagttcaattggtacgtggac
ggcgtggaagtgcacaatgccaagaccaagcccagagaggaacagtte
aactccacctaccgggtggtgtccgtgctgaccgtgectgcaccaggac
tggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggcctyg
ccctccagcatcgaaaagaccatctccaaggccaagggccagccccgce
gagccccaggtgtacaccctgecccecctageccaggaagagatgaccaag
aaccaggtgtccctgacctgtctggtcaagggcttctaccecectececgac
attgccgtggaatgggagtccaacggccagcccgagaacaactacaag
accaccccccecctgtgetggacagecgacggcectecttecttectgtactet
cggctgaccgtggacaagtcccggtggcaggaaggcaacgtecttetcece
tgctccgtgatgcacgaggccctgcacaaccactacacccagaagtcece
ctgtccctgagecctgggcaag

10273 gH1
VH
Y6F D1SN

106

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRFDDYGDYPTYYGMNPWGQGTTVTVSS

10273 gH1
VH

Y6F D1SN
nucl.

107

Gaagtgcagctcgtcgaatccggtggecggactggtgcageccecggagga
tccctgaggetttecttgtgeccgtgteccgggttecteccctgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatc
ggaattatctcctcctcgggectcaacctactacgecgtcatgggeccaag
ggccggttcaccattagcaaggacagctccaagaacactgtgtacctce
caaatgaactcgctgcgggctgaggacaccgccgtgtactactgecgec
cgcgatcacatctaccgctttgatgactacggggactacccgacctac
tacggaatgaacccttggggacagggcaccactgtgactgtctcgagce

10273 gH1
Heavy chain
Y6F DI1OSN

108

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRFDDYGDYPTYYGMNPWGQGTTVTVSSASTKGPSVFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
LSSVVIVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAP
EFLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSQEDPEVQEFNWYVD
GVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGL
PSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGEYPSD
IAVEWESNGQPENNYKTTPPVLDSDGSEFFLYSRLTVDKSRWQEGNVES
CSVMHEALHNHYTQKSLSLSLGK

10273 gH1
Heavy chain
Y6F DI1OSN
nucl.

109

gaagtgcagctcgtcgaatccggtggcggactggtgcageccecggagga
tccctgaggetttecttgtgeccgtgtececgggttectecctgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatc
ggaattatctcctcctcgggectcaacctactacgecgtcatgggeccaag
ggccggttcaccattagcaaggacagctccaagaacactgtgtacctce
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caaatgaactcgctgcgggctgaggacaccgccgtgtactactgecgec
cgcgatcacatctaccgctttgatgactacggggactacccgacctac
tacggaatgaacccttggggacagggcaccactgtgactgtctcgagce
gcttctacaaagggcccctececgtgttececectectggecececttgeteeccgg
tccacctccgagtctaccgececgectectgggetgectggtcaaggactac
ttccececgagecccgtgacagtgtecctggaactctggegecctgacctece
ggcgtgcacaccttcecctgececgtgectgcagteccteccggectgtactece
ctgtcctccgtcgtgaccgtgeccctecteccagectgggcaccaagacce
tacacctgtaacgtggaccacaagccctccaacaccaaggtggacaag
cgggtggaatctaagtacggccctcecctgecccececectgecctgececet
gaatttctgggcggaccttcecgtgttcctgttecececceccaaageccaag
gacaccctgatgatctcccggacccccgaagtgacctgegtggtggtyg
gacgtgtcccaggaagatcccgaggtccagttcaattggtacgtggac
ggcgtggaagtgcacaatgccaagaccaagcccagagaggaacagtte
aactccacctaccgggtggtgtccgtgctgaccgtgectgcaccaggac
tggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggcecctg
ccctccagcatcgaaaagaccatctccaaggccaagggccagcceccgce
gagccccaggtgtacaccctgecccecctageccaggaagagatgaccaag
aaccaggtgtccctgacctgtctggtcaagggcttctaccecctececgac
attgccgtggaatgggagtccaacggccagcccgagaacaactacaag
accaccccccecctgtgetggacagecgacggcectecttettectgtactet
cggctgaccgtggacaagtcccggtggcaggaaggcaacgtecttetcece
tgctccgtgatgcacgaggccctgcacaaccactacacccagaagtcece
ctgtccctgagecctgggcaag

10273 gH1
VH
YOF D1SN

110

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDFGDYPTYYGMNPWGQGTTVTVSS

10273 gH1
VH

Y9F D1SN
nucl.

111

Gaagtgcagctcgtcgaatccggtggecggactggtgcageccecggagga
tccctgaggetttecttgtgeccgtgteccgggttecteccctgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatc
ggaattatctcctcctcgggectcaacctactacgecgtcatgggeccaag
ggccggttcaccattagcaaggacagctccaagaacactgtgtacctce
caaatgaactcgctgcgggctgaggacaccgeccgtgtactactgegece
cgcgatcacatctaccgctatgatgacttcggggactacccgacctac
tacggaatgaacccttggggacagggcaccactgtgactgtctcgage

10273 gH1
Heavy chain
YOF D1OSN

112

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDEFGDYPTYYGMNPWGQGTTVTVSSASTKGPSVEFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
LSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAP
EFLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSQEDPEVQEFNWYVD
GVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGL
PSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGEFYPSD
IAVEWESNGQPENNYKTTPPVLDSDGSEFFLYSRLTVDKSRWQEGNVES
CSVMHEALHNHYTQKSLSLSLGK

10273 gH1

113

gaagtgcagctcgtcgaatccggtggcggactggtgcageccecggagga
tccctgaggetttecttgtgeccgtgteccgggttecteccctgagetectac
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Heavy chain
YOF D1O9N
nucl.

gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatc
ggaattatctcctcctcgggctcaacctactacgecgtcatgggccaag
ggccggttcaccattagcaaggacagctccaagaacactgtgtacctce
caaatgaactcgctgcgggctgaggacaccgccgtgtactactgegece
cgcgatcacatctaccgctatgatgacttcggggactacccgacctac
tacggaatgaacccttggggacagggcaccactgtgactgtctcgage
gcttctacaaagggcccctececgtgttececectetggecececttgeteececgg
tccacctccgagtctaccgececgectectgggetgectggtcaaggactac
ttccececgagecccgtgacagtgtecctggaactctggegecctgacctece
ggcgtgcacaccttcecctgececgtgctgcagteccteccggectgtactece
ctgtcctccgtcgtgaccgtgeccctecteccagectgggcaccaagacce
tacacctgtaacgtggaccacaagccctccaacaccaaggtggacaag
cgggtggaatctaagtacggccctcecctgeccecececctgecctgecect
gaatttctgggcggaccttccgtgttcctgttcceccccaaagecccaag
gacaccctgatgatctccecggaccceccgaagtgacctgegtggtggtyg
gacgtgtcccaggaagatcccgaggtccagttcaattggtacgtggac
ggcgtggaagtgcacaatgccaagaccaagcccagagaggaacagtte
aactccacctaccgggtggtgtccgtgectgaccgtgectgcaccaggac
tggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggcecctg
ccctccagcatcgaaaagaccatctccaaggccaagggccageccecgce
gagccccaggtgtacaccctgecccecctageccaggaagagatgaccaag
aaccaggtgtccctgacctgtctggtcaagggcttctaccecctecgac
attgccgtggaatgggagtccaacggccagcccgagaacaactacaag
accacccccecctgtgetggacagcgacggcecteccttecttectgtactet
cggctgaccgtggacaagtcccggtggcaggaaggcaacgtcttetcece
tgctccgtgatgcacgaggccctgcacaaccactacacccagaagtcce
ctgtccctgagcctgggcaag

10273 gH1
VH
Y12F D19N

114

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDEFPTYYGMNPWGQGTTVTVSS

10273 gH1
VH

Y12F D19SN
nucl.

115

gaagtgcagctcgtcgaatccggtggcggactggtgcageccecggagga
tccctgaggectttecttgtgeccgtgteccgggttecteccctgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatc
ggaattatctcctcctcgggectcaacctactacgecgtcatgggeccaag
ggccggttcaccattagcaaggacagctccaagaacactgtgtacctce
caaatgaactcgctgcgggctgaggacaccgccgtgtactactgegec
cgcgatcacatctaccgctatgatgactacggggacttcccgacctac
tacggaatgaacccttggggacagggcaccactgtgactgtctcgage

10273 gH1
Heavy chain
Y12F D19N

116

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOQMNSLRAEDTAVYYCA
RDHIYRYDDYGDFPTYYGMNPWGQGTTVTVSSASTKGPSVFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
LSSVVIVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAP
EFLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSQEDPEVQFNWYVD
GVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGL
PSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGEYPSD
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IAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVES
CSVMHEALHNHYTQKSLSLSLGK

117

gaagtgcagctcgtcgaatccggtggecggactggtgcageccecggagga
tccctgaggetttecttgtgeccgtgteccgggttecteccctgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatc
ggaattatctcctcctcgggectcaacctactacgecgtcatgggeccaag
ggccggttcaccattagcaaggacagctccaagaacactgtgtacctce
caaatgaactcgctgcgggctgaggacaccgccgtgtactactgecgec
cgcgatcacatctaccgctatgatgactacggggacttcccgacctac
tacggaatgaacccttggggacagggcaccactgtgactgtctcgagce
gcttctacaaagggcccctececgtgtteccectectggececcttgetececgg
tccacctccgagtctaccgececgectcectgggectgectggtcaaggactac
ttcccecgagecccgtgacagtgtecctggaactctggecgecctgacctece
ggcgtgcacaccttcecctgececgtgectgcagtecctecggectgtactece
ctgtcctceccgtecgtgaccgtgeccctecteccagectgggcaccaagacce
tacacctgtaacgtggaccacaagccctccaacaccaaggtggacaag
cgggtggaatctaagtacggccctcececctgecccececectgecctgeececect
gaatttctgggcggaccttcecgtgttecctgtteccecceccaaageccaag
gacaccctgatgatctcccggaccceccgaagtgacctgegtggtggtyg
gacgtgtcccaggaagatcccgaggtccagttcaattggtacgtggac
ggcgtggaagtgcacaatgccaagaccaagcccagagaggaacagttce
aactccacctaccgggtggtgtccgtgctgaccgtgectgcaccaggac
tggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggcctyg
ccctccagcatcgaaaagaccatctccaaggccaagggccagceccccgcoe
gagccccaggtgtacaccctgccccctageccaggaagagatgaccaag
aaccaggtgtccctgacctgtctggtcaagggcttctacccctececgac
attgccgtggaatgggagtccaacggccagcccgagaacaactacaag
accaccccccecctgtgectggacagecgacggcectecttecttectgtactet
cggctgaccgtggacaagtcccggtggcaggaaggcaacgtecttetcece
tgctccgtgatgcacgaggccctgcacaaccactacacccagaagtcece
ctgtccctgagecctgggcaag

118

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOQMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTFYGMNPWGQGTTVTVSS

119

gaagtgcagctcgtcgaatccggtggcggactggtgcageccecggagga
tccctgaggetttecttgtgeccgtgteccgggttectecctgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatc
ggaattatctcctcctcgggectcaacctactacgecgtcatgggeccaag
ggccggttcaccattagcaaggacagctccaagaacactgtgtacctce
caaatgaactcgctgcgggctgaggacaccgccgtgtactactgegece
cgcgatcacatctaccgctatgatgactacggggactacccgaccttce
tacggaatgaacccttggggacagggcaccactgtgactgtctcgage

10273 gH1
Heavy chain
Y12F D1SN
nucl.

10273 gH1
VH

Y15F D1SN
10273 gH1
VH

Y15F D19N
nucl.

10273 gH1
Heavy chain
Y15F D19SN

120

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTFYGMNPWGQGTTVTVSSASTKGPSVFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
LSSVVIVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAP
EFLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSQEDPEVQEFNWYVD
GVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGL
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PSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGEYPSD
IAVEWESNGQPENNYKTTPPVLDSDGSEFFLYSRLTVDKSRWQEGNVES
CSVMHEALHNHYTQKSLSLSLGK

10273 gH1
Heavy chain
Y15F D19SN
nucl.

121

gaagtgcagctcgtcgaatccggtggcggactggtgcageccecggagga
tccctgaggectttecttgtgeccgtgteccgggttecteccctgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatc
ggaattatctcctcctcgggctcaacctactacgecgtcatgggccaag
ggccggttcaccattagcaaggacagctccaagaacactgtgtacctce
caaatgaactcgctgcgggctgaggacaccgccgtgtactactgecgec
cgcgatcacatctaccgctatgatgactacggggactacccgacctte
tacggaatgaacccttggggacagggcaccactgtgactgtctcgagce
gcttctacaaagggcccctcececgtgtteccectectggececcttgetececgg
tccacctccgagtctaccgececgectectgggectgectggtcaaggactac
ttcccecgagecccgtgacagtgtecctggaactctggegecctgacctece
ggcgtgcacaccttcecctgececgtgectgcagtecctecggectgtactece
ctgtcctceccgtecgtgaccgtgeccctecteccagectgggcaccaagacce
tacacctgtaacgtggaccacaagccctccaacaccaaggtggacaag
cgggtggaatctaagtacggccctcecctgecccecececctgecctgeeceet
gaatttctgggcggaccttcecgtgttecctgtteccececccaaageccaag
gacaccctgatgatctcccggaccceccgaagtgacctgegtggtggtyg
gacgtgtcccaggaagatcccgaggtccagttcaattggtacgtggac
ggcgtggaagtgcacaatgccaagaccaagcccagagaggaacagttce
aactccacctaccgggtggtgtccgtgectgaccgtgectgcaccaggac
tggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggcctyg
ccctccagcatcgaaaagaccatctccaaggccaagggccagceccccgcoe
gagccccaggtgtacaccctgcecccecctageccaggaagagatgaccaag
aaccaggtgtccctgacctgtctggtcaagggcttctacccctececgac
attgccgtggaatgggagtccaacggccagcccgagaacaactacaag
accaccccccecctgtgetggacagecgacggcectecttecttectgtactet
cggctgaccgtggacaagtcccggtggcaggaaggcaacgtecttetcece
tgctccgtgatgcacgaggccctgcacaaccactacacccagaagtcece
ctgtccctgagecctgggcaag

10273 gH1
VH
Y16F D19N

122

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTYFGMNPWGQGTTVTVSS

10273 gH1
VH

Y16F D19N
nucl.

123

gaagtgcagctcgtcgaatccggtggecggactggtgcageccecggagga
tccctgaggetttecttgtgeccgtgteccgggttectecctgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatc
ggaattatctcctcctcgggectcaacctactacgecgtcatgggeccaag
ggccggttcaccattagcaaggacagctccaagaacactgtgtacctce
caaatgaactcgctgcgggctgaggacaccgccgtgtactactgegec
cgcgatcacatctaccgctatgatgactacggggactacccgacctac
ttcggaatgaacccttggggacagggcaccactgtgactgtctcgage

10273 gH1
Heavy chain
Y16F D19SN

124

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPTYFGMNPWGQGTTVTVSSASTKGPSVFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
LSSVVIVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAP
EFLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSQEDPEVQEFNWYVD
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GVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGL
PSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGEYPSD
IAVEWESNGQPENNYKTTPPVLDSDGSEFFLYSRLTVDKSRWQEGNVES
CSVMHEALHNHYTQKSLSLSLGK

125

gaagtgcagctcgtcgaatccggtggcggactggtgcageccecggagga
tccctgaggetttecttgtgeccgtgteccgggttecteccectgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatc
ggaattatctcctcctcgggctcaacctactacgecgtcatgggccaag
ggccggttcaccattagcaaggacagctccaagaacactgtgtacctce
caaatgaactcgctgcgggctgaggacaccgccgtgtactactgegec
cgcgatcacatctaccgctatgatgactacggggactacccgacctac
ttcggaatgaacccttggggacagggcaccactgtgactgtctcgagce
gcttctacaaagggcccctcececgtgtteccectectggececcttgetececgg
tccacctccgagtctaccgececgectectgggetgectggtcaaggactac
ttccececgagecccgtgacagtgtecctggaactctggegecctgacctee
ggcgtgcacaccttcecctgececgtgcectgcagtecctecggectgtactece
ctgtcctccgtcgtgaccgtgeccctecteccagectgggcaccaagacce
tacacctgtaacgtggaccacaagccctccaacaccaaggtggacaag
cgggtggaatctaagtacggccctcececctgecccececectgecctgeceect
gaatttctgggcggaccttcecgtgttecctgttecececceccaaageccaag
gacaccctgatgatctcccggacccccgaagtgacctgegtggtggtyg
gacgtgtcccaggaagatcccgaggtccagttcaattggtacgtggac
ggcgtggaagtgcacaatgccaagaccaagcccagagaggaacagttce
aactccacctaccgggtggtgtccgtgctgaccgtgectgcaccaggac
tggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggcctyg
ccctccagcatcgaaaagaccatctccaaggccaagggccagccccgce
gagccccaggtgtacaccctgcecccecctageccaggaagagatgaccaag
aaccaggtgtccctgacctgtctggtcaagggcttctaccecctececgac
attgccgtggaatgggagtccaacggccagcccgagaacaactacaag
accaccccccecctgtgetggacagecgacggcectecttecttectgtactet
cggctgaccgtggacaagtcccggtggcaggaaggcaacgtecttetcece
tgctccgtgatgcacgaggccctgcacaaccactacacccagaagtcece
ctgtccctgagecctgggcaag

126

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPNYYGMNPWGQGTTVTVSS

127

gaagtgcagctcgtcgaatccggtggecggactggtgcageccecggagga
tccctgaggetttecttgtgeccgtgteccgggttectecctgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatc
ggaattatctcctcctcgggectcaacctactacgecgtcatgggccaag
ggccggttcaccattagcaaggacagctccaagaacactgtgtacctce
caaatgaactcgctgcgggctgaggacaccgeccgtgtactactgegece
cgcgatcacatctaccgctatgatgactacggggactacccgaactac
tacggaatgaacccttggggacagggcaccactgtgactgtctcgage

10273 gH1
Heavy chain
Y16F D1SN
nucl.

10273 gH1
VH

T14N D19N
10273 gH1
VH

T14N D19N
nucl.

10273 gH1
Heavy chain
T14N D19SN

128

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPNYYGMNPWGQGTTVTVSSASTKGPSVFPLAPCSR
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STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
LSSVVIVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAP
EFLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSQEDPEVQFNWYVD
GVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGL
PSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGEYPSD
IAVEWESNGQPENNYKTTPPVLDSDGSEFFLYSRLTVDKSRWQEGNVES
CSVMHEALHNHYTQKSLSLSLGK

10273 gH1
Heavy chain
T14N D19N
nucl.

129

gaagtgcagctcgtcgaatccggtggcggactggtgcageccecggagga
tccctgaggectttecttgtgeccgtgteccgggttecteccctgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatc
ggaattatctcctcctcgggctcaacctactacgecgtcatgggccaag
ggccggttcaccattagcaaggacagctccaagaacactgtgtacctc
caaatgaactcgctgcgggctgaggacaccgccgtgtactactgecgec
cgcgatcacatctaccgctatgatgactacggggactacccgaactac
tacggaatgaacccttggggacagggcaccactgtgactgtctcgage
gcttctacaaagggcccctececgtgttececectectggececettgeteecgg
tccacctccgagtctaccgececgectectgggetgectggtcaaggactac
ttccececgagecccgtgacagtgtecctggaactctggegecctgacctece
ggcgtgcacaccttcecctgececgtgctgcagtecctecggectgtactece
ctgtcctccgtcgtgaccgtgeccctecteccagectgggcaccaagacce
tacacctgtaacgtggaccacaagccctccaacaccaaggtggacaag
cgggtggaatctaagtacggccctccctgecccececectgecctgececet
gaatttctgggcggaccttcecgtgttcctgttccececccaaageccaag
gacaccctgatgatctcccggaccceccgaagtgacctgegtggtggtyg
gacgtgtcccaggaagatcccgaggtccagttcaattggtacgtggac
ggcgtggaagtgcacaatgccaagaccaagcccagagaggaacagttce
aactccacctaccgggtggtgtccgtgctgaccgtgectgcaccaggac
tggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggcctg
ccctccagcatcgaaaagaccatctccaaggccaagggccagcceccgce
gagccccaggtgtacaccctgecccecctageccaggaagagatgaccaag
aaccaggtgtccctgacctgtctggtcaagggcttctaccecctececgac
attgccgtggaatgggagtccaacggccagcccgagaacaactacaag
accaccccccecctgtgetggacagecgacggcecteccttettectgtactet
cggctgaccgtggacaagtcccggtggcaggaaggcaacgtcttetcece
tgctccgtgatgcacgaggccctgcacaaccactacacccagaagtcece
ctgtccctgagcctgggcaag

10273 gH1
VH
T14V D19N

130

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPVYYGMNPWGQGTTVTVSS

10273 gH1
VH

T14V D1SN
nucl.

131

gaagtgcagctcgtcgaatccggtggcggactggtgcageccecggagga
tccctgaggetttecttgtgeccgtgteccgggttecteccctgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatc
ggaattatctcctcctcgggctcaacctactacgecgtcatgggccaag
ggccggttcaccattagcaaggacagctccaagaacactgtgtacctce
caaatgaactcgctgcgggctgaggacaccgcecgtgtactactgegec
cgcgatcacatctaccgctatgatgactacggggactacccggtgtac
tacggaatgaacccttggggacagggcaccactgtgactgtctcgage

10273 gH1

132

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
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Heavy chain

RDHIYRYDDYGDYPVYYGMNPWGQGTTVTVSSASTKGPSVFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
LSSVVIVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAP
EFLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSQEDPEVQFNWYVD
GVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGL
PSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGEYPSD
IAVEWESNGQPENNYKTTPPVLDSDGSEFFLYSRLTVDKSRWQEGNVES
CSVMHEALHNHYTQKSLSLSLGK

133

gaagtgcagctcgtcgaatccggtggcggactggtgcageccecggagga
tccctgaggetttecttgtgeccgtgtecgggttecteccctgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatc
ggaattatctcctcctcgggectcaacctactacgecgtcatgggccaag
ggccggttcaccattagcaaggacagctccaagaacactgtgtacctce
caaatgaactcgctgcgggctgaggacaccgccgtgtactactgegece
cgcgatcacatctaccgctatgatgactacggggactacccggtgtac
tacggaatgaacccttggggacagggcaccactgtgactgtctcgage
gcttctacaaagggcccctececgtgttececectetggececcttgeteececgg
tccacctccgagtctaccgececgectectgggetgectggtcaaggactac
ttccececgagecccgtgacagtgtecctggaactctggegecctgacctece
ggcgtgcacaccttcecctgececgtgctgcagteccteccggectgtactece
ctgtcctccgtcgtgaccgtgeccctecteccagectgggcaccaagacce
tacacctgtaacgtggaccacaagccctccaacaccaaggtggacaag
cgggtggaatctaagtacggccctcecctgecccecececctgecctgececet
gaatttctgggcggaccttccgtgttcctgttcceccccaaagecccaag
gacaccctgatgatctcccggaccceccgaagtgacctgegtggtggtyg
gacgtgtcccaggaagatcccgaggtccagttcaattggtacgtggac
ggcgtggaagtgcacaatgccaagaccaagcccagagaggaacagtte
aactccacctaccgggtggtgtccgtgctgaccgtgectgcaccaggac
tggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggcecctg
ccctccagcatcgaaaagaccatctccaaggccaagggccageccecgce
gagccccaggtgtacaccctgecccecctageccaggaagagatgaccaag
aaccaggtgtccctgacctgtctggtcaagggcttctacceccteecgac
attgccgtggaatgggagtccaacggccagcccgagaacaactacaag
accaccccccecctgtgetggacagecgacggctecttettectgtactet
cggctgaccgtggacaagtcccggtggcaggaaggcaacgtcttetcece
tgctccgtgatgcacgaggccctgcacaaccactacacccagaagtcece
ctgtccctgagcctgggcaag

134

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPSYYGMNPWGQGTTVTVSS

T14V D19SN
10273 gH1
Heavy chain
T14V D1SN
nucl.
10273 gH1
VH

T14S D19SN
10273 gH1
VH

T14S D1SN
nucl.

135

Gaagtgcagctcgtcgaatccggtggcggactggtgcageccecggagga
tccctgaggectttecttgtgeccgtgteccgggttecteccctgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatc
ggaattatctcctcctcgggctcaacctactacgecgtcatgggccaag
ggccggttcaccattagcaaggacagctccaagaacactgtgtaccte
caaatgaactcgctgcgggctgaggacaccgccgtgtactactgegec
cgcgatcacatctaccgctatgatgactacggggactacccgtcctac
tacggaatgaacccttggggacagggcaccactgtgactgtctcgagce
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10273 gH1
Heavy chain
T14S D19N

136

EVQLVESGGGLVQPGGSLRLSCAVSGFSLSSYGMSWVRQAPGKGLEWI
GIISSSGSTYYASWAKGRFTISKDSSKNTVYLOMNSLRAEDTAVYYCA
RDHIYRYDDYGDYPSYYGMNPWGQGTTVTVSSASTKGPSVFPLAPCSR
STSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
LSSVVIVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAP
EFLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSQEDPEVQEFNWYVD
GVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGL
PSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGEYPSD
IAVEWESNGQPENNYKTTPPVLDSDGSEFFLYSRLTVDKSRWQEGNVES
CSVMHEALHNHYTQKSLSLSLGK

10273 gH1
Heavy chain
T14S D19N
nucl.

137

gaagtgcagctcgtcgaatccggtggcggactggtgcageccecggagga
tccctgaggetttecttgtgececgtgteccgggttecteccectgagetectac
gggatgtcgtgggtcagacaagcaccaggaaagggtctggagtggatc
ggaattatctcctcctcgggectcaacctactacgecgtcatgggeccaag
ggccggttcaccattagcaaggacagctccaagaacactgtgtacctce
caaatgaactcgctgcgggctgaggacaccgeccgtgtactactgegece
cgcgatcacatctaccgctatgatgactacggggactacccgtcecctac
tacggaatgaacccttggggacagggcaccactgtgactgtctcgage
gcttctacaaagggcccctececgtgttececctetggececcttgeteececgg
tccacctccgagtctaccgececgectcectgggectgectggtcaaggactac
ttccececgagcecccgtgacagtgtecctggaactctggecgecctgacctece
ggcgtgcacaccttcecctgececgtgectgcagteccteccggectgtactcece
ctgtcctccgtcgtgaccgtgecccteccteccagectgggcaccaagacce
tacacctgtaacgtggaccacaagccctccaacaccaaggtggacaag
cgggtggaatctaagtacggccctcecctgecccecececctgecctgecect
gaatttctgggcggaccttcecgtgttecctgttcceccccaaagecccaag
gacaccctgatgatctcccggacccccgaagtgacctgegtggtggtyg
gacgtgtcccaggaagatcccgaggtccagttcaattggtacgtggac
ggcgtggaagtgcacaatgccaagaccaagcccagagaggaacagtte
aactccacctaccgggtggtgtccgtgectgaccgtgectgcaccaggac
tggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggecctg
ccctccagcatcgaaaagaccatctccaaggccaagggccagcceccgce
gagccccaggtgtacaccctgecccecctageccaggaagagatgaccaag
aaccaggtgtccctgacctgtctggtcaagggcttctaccecctecgac
attgccgtggaatgggagtccaacggccagcccgagaacaactacaag
accaccccccecctgtgectggacagcgacggcectceccttettectgtactet
cggctgaccgtggacaagtcccggtggcaggaaggcaacgtcttetcece
tgctccgtgatgcacgaggccctgcacaaccactacacccagaagtce
ctgtccctgagcctgggcaag

Human
IGKV1D-13
JK4
acceptor
framework

138

AIQLTQSPSSLSASVGDRVTITCRASQGISSALAWYQQKPGKAPKLLIYDASS
LESGVPSRFSGSGSGTDFTLTISSLOQPEDFATYYCQQFNSYPLTFGGGTKVEI
K

Human
IGKV1D-13
JK4
acceptor

139

gccatccagttgacccagtcteccatecctecectgtectgecatectgtaggagacag
agtcaccatcacttgcecgggcaagtcagggcattagcagtgetttagectggt
atcagcagaaaccagggaaagctcctaagctcecctgatctatgatgectceccagt
ttggaaagtggggtcccatcaaggttcageggcagtggatctgggacagattt
cactctcaccatcagcagcctgcagcctgaagattttgcaacttattactgtce
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framework aacagtttaatagttaccctctcactttcggecggagggaccaaggtggagatce

nucl. aaa

Human 140 EVQLVESGGGLVQPGGSLRLSCAASGFTVSSNYMSWVRQAPGKGLEWVSVIYS

IGHV3-66 GGSTYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARYYYYYGMDV

JH6 WGQGTTVTVSS

acceptor

framework

Human 141 gaggtgcagctggtggagtctgggggaggcttggteccagectggggggtecct

IGHV3-66 gagactctcctgtgcagectctggattcaccgtcagtagecaactacatgaget

JH6 gggtccgccaggctceccagggaaggggctggagtgggtctcagttatttatage

acceptor ggtggtagcacatactacgcagactcecgtgaagggcagattcaccatectecag

framework agacaattccaagaacacgctgtatcttcaaatgaacagcctgagagccgagg

nuel . acacggctgtgtattactgtgcgagatactactactactacggtatggacgtce
tgggggcaagggaccacggtcaccgtctecctca

Human KLK5 142 MATARPPWMWVLCALITALLLGVTEHVLANNDVSCDHPSNTVPSGSNQDLGAG

(full AGEDARSDDSSSRIINGSDCDMHTQPWQAALLLRPNQLYCGAVLVHPQWLLTA

length with AHCRKKVFRVRLGHYSLSPVYESGOQOMFQGVKSIPHPGYSHPGHSNDLMLIKL

signal NRRIRPTKDVRPINVSSHCPSAGTKCLVSGWGTTKS PQVHFPKVLQCLNISVL

sequence) SQKRCEDAYPRQIDDTMFCAGDKAGRDSCQGDSGGPVVCNGS LQGLVSWGDYP
CARPNRPGVYTNLCKFTKWIQETIQANS

Human KLK5 143 VTEHVLANNDVSCDHPSNTVPSGSNQDLGAGAGEDARSDDSSSRIINGSDCDM

pro-form HTQPWQAALLLRPNQLYCGAVLVHPQWLLTAAHCRKKVFRVRLGHYSLSPVYE
SGQOMFQGVKSIPHPGYSHPGHSNDLMLIKLNRRIRPTKDVRPINVSSHCPSA
GTKCLVSGWGTTKSPQVHFPKVLQCLNISVLSQKRCEDAYPRQIDDTMFCAGD
KAGRDSCQGDSGGPVVCNGSLOQGLVSWGDYPCARPNRPGVYTNLCKFTKWIQE
TIQANS

Active 144 IINGSDCDMHTQPWQAALLLRPNQLYCGAVLVHPQWLLTAAHCRKKVEF

human KLK5 RVRLGHYSLSPVYESGQOMFQGVKSIPHPGYSHPGHSNDLMLIKLNRR
IRPTKDVRPINVSSHCPSAGTKCLVSGWGTTKSPQVHFPKVLQCLNIS
VLSQKRCEDAYPRQIDDTMFCAGDKAGRDSCQGDSGGPVVCNGSLQGL
VSWGDYPCARPNRPGVYTNLCKFTKWIQETIQANS

Human LEKTI | 145 EIVKLCSQYONQAKNGILFCTRENDPIRGPDGKMHGNLCSMCQAYFQA

D5 Rabbit ENEEKKKAEARARNLEKTVAPSTCSKPTCPPPELLGGPSVEFIFPPKPK

Fc DTLMISRTPEVTCVVVDVSQDDPEVQFTWYINNEQVRTARPPLREQQF
NSTIRVVSTLPIAHQDWLRGKEFKCKVHNKALPAPIEKTISKARGQPL
EPKVYTMGPPREELSSRSVSLTCMINGFYPSDISVEWEKNGKAEDNYK
TTPAVLDSDGSYFLYSKLSVPTSEWQRGDVFTCSVMHEALHNHYTQKS
ISRSPGK

Human KLK7 146 EEAQGDKIIDGAPCARGSHPWQVALLSGNQLHCGGVLVNERWVLTAAH

pro-form CKMNEYTVHLGSDTLGDRRAQRIKASKSFRHPGYSTQTHVNDLMLVKL
NSQARLSSMVKKVRLPSRCEPPGTTCTVSGWGTTTSPDVTFPSDLMCV
DVKLISPQDCTKVYKDLLENSMLCAGIPDSKKNACNGDSGGPLVCRGT
LOGLVSWGTFPCGQPNDPGVYTQVCKFTKWINDTMKKHR

Active 147 IIDGAPCARGSHPWQVALLSGNQLHCGGVLVNERWVLTAAHCKMNEYT

human KLK7

VHLGSDTLGDRRAQRIKASKSFRHPGYSTQTHVNDLMLVKLNSQARLS
SMVKKVRLPSRCEPPGTTCTVSGWGTTTSPDVTFPSDLMCVDVKLISP
QDCTKVYKDLLENSMLCAGIPDSKKNACNGDSGGPLVCRGTLQGLVSW
GTFPCGQPNDPGVYTQVCKFTKWINDTMKKHR
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Cyno KLK7 148 GQEAQGDKIIDGAPCTRGSHPWQVALLSGNQLHCGGVLVNERWVLTAA
pro-form HCKMNDYIVHLGSDTLGDRKAQRIKASRSFRHPGYSTQTHVNDLMLVK
LNSPARLSSTVKKVRLPSRCEPPGTTCTVSGWGTTTSPDVTFPSDLMC
VDVKLISSQDCTKVYKDMLGNSMLCAGIPNSKKNACNGDSGGPLVCRG
TLOQGLVSWGTFPCGQPNDPGVYTQVCKFTKWINDTIKKHR
Active Cyno | 149 ITDGAPCTRGSHPWQVALLSGNQLHCGGVLVNERWVLTAAHCKMNDYT
KLK7 VHLGSDTLGDRKAQRIKASRSFRHPGYSTQTHVNDLMLVKLNSPARLS
STVKKVRLPSRCEPPGTTCTVSGWGTTTSPDVTFPSDLMCVDVKLISS
QDCTKVYKDMLGNSMLCAGIPNSKKNACNGDSGGPLVCRGTLQGLVSW
GTFPCGQPNDPGVYTQVCKFTKWINDTIKKHR
Active 150 IVNGSDCQKDAQPWQGALLLGPNKLYCGAVLISPOQWLLTAAHCRKPVE
mouse KLK5 RIRLGHHSMSPVYESGQOMFQGIKSIPHPGYSHPGHSNDLMLIKMNRK
IRDSHSVKPVEIACDCATEGTRCMVSGWGTTSSSHNNEFPKVLQCLNIT
VLSEERCKNSYPGQIDKTMFCAGDEEGRDSCQGDSGGPVVCNGKLQGL
VSWGDFPCAQRNRPGVYTNLCEFVKWIKDTMNSN
Active cyno | 151 ITINGSDCDEHTQPWQAALLLGPNQLYCGGVLVHPOQWLLTAAHCRKKVE
KLK5 RVRLGHYSLSPVYESGQOMFQGIKSIPHPGYSHPGHSNDLMLIKLNRR
IHSTKDVRPINVSSHCPSAGTKCLVSGWGTTRSPQVHFPKVLQCLNIS
VLSQKRCEDAYPRQIDDTMFCAGDEAGRDSCQGDSGGPVVCNGSLQGL
VSWGDYPCAKPNRPGVYTNLCKFTKWIQETIQANS
Human LEKTI | 152 EAAKEICSEFRDQVRNGTLICTREHNPVRGPDGKMHGNKCAMCASVEK
D8 Rabbit LEEEEKKNDKEEKGKVEAEKVLEKTVAPSTCSKPTCPPPELLGGPSVE
Fec IFPPKPKDTLMISRTPEVTCVVVDVSQDDPEVQFTWYINNEQVRTARP
PLREQOFNSTIRVVSTLPIAHQDWLRGKEFKCKVHNKALPAPIEKTIS
KARGQPLEPKVYTMGPPREELSSRSVSLTCMINGEFYPSDISVEWEKNG
KAEDNYKTTPAVLDSDGSYFLYSKLSVPTSEWQRGDVEFTCSVMHEALH
NHYTQKSISRSPGK
Rabbit 153 AVVLTQTPSP MSAAVGGTVT ISCQSSQSVY NNNDLAWYQQ KPGQ
10273 PPKLLI YRASTLASGV PSREFSGSGSG TQFTLTISGV QCDDAATY
mIgG YC LGGYDDDVDT YTFGGGTEVV VKRTDAAPTV SIFPPSSEQL T
Light Chain SGGASVVCF LNNFYPKDIN VKWKIDGSER QNGVLNSWTD QDSKD
CTYSM SSTLTLTKDE YERHNSYTCE ATHKTSTSPI VKSEFNRNEC
Rabbit 154 QSVEESGGRL VTPGTPLTLT CTVSGEFSLSS YGMSWVRQAP GKGL
10273 EWIGII SSSGSTYYAS WAKGRFTISK TSTTVDLKIA SPTTEDTA
mIgG TY FCARDHIYRY DDYGDYPTYY GMDPWGPGTL VTVSSAKTTP P
Heavy Chain SVYPLAPGS AAQTNSMVTL GCLVKGYFPE PVITVTWNSGS LSSGV
HTFPA VLQSDLYTLS SSVTVPSSTW PSETVTCNVA HPASSTKVD
K KIVPRDCGCK PCICTVPEVS SVFIFPPKPK DVLTITLTPK VT
CVVVDISK DDPEVQFESWE VDDVEVHTAQ TQPREEQFNS TEFRSVS
ELPI MHQDWLNGKE FKCRVNSAAF PAPIEKTISK TKGRPKAPQV
YTIPPPKEQM AKDKVSLTCM ITDFFPEDIT VEWQWNGQPA ENY
KNTQPIM DTDGSYEVYS KLNVQKSNWE AGNTFTCSVL HEGLHNH
HTE KSLSHSPGK
Rabbit 155 | gcagtcgtgctgactcagacaccatcacccatgtctgcagctgtggga
10273 ggcacagtcaccatcagttgccagtccagtcagagtgtttataataat
mIgG aacgacttagcctggtatcagcagaaaccagggcagcctcctaagete

Light Chain
Nucl.

ctgatctacagggcatccactctggcatctggggtcccgtcgeggtte
agcggcagtggatctgggacacagttcactctcaccatcagecggegtyg
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cagtgtgacgatgctgccacttactactgtctaggcggttatgatgat
gatgttgatacgtatactttcggcggagggaccgaggtggtggtcaaa
cgtacggatgctgcaccaactgtatccatcttcccaccatccagtgag
cagttaacatctggaggtgcctcagtcgtgtgcttcttgaacaacttce
taccccaaagacatcaatgtcaagtggaagattgatggcagtgaacga
caaaatggcgtcctgaacagttggactgatcaggacagcaaagactgce
acctacagcatgagcagcaccctcacgttgaccaaggacgagtatgaa
cgacataacagctatacctgtgaggccactcacaagacatcaacttca
cccattgtcaagagcttcaacaggaatgagtgt

Rabbit
10273

mIgG

Heavy Chain
Nucl.

156

cagtcggtggaggagtccgggggtcgecctggtcacgecctgggacacce
ctgacactcacctgcacagtctctggattctccctcagtagectatgga
atgagctgggtccgccaggctccagggaaggggctggaatggatcgga
attattagtagtagtggtagcacatactacgcgagctgggcgaaaggc
cgattcaccatctccaagacctcgaccacggtggatctgaaaatcgcec
agtccgacaaccgaggacacggccacctatttctgtgeccagagatcac
atttataggtacgatgactatggtgattaccctacctactacggcatg
gacccctggggcccaggcaccctggtcaccgtectecgagtgeccaaaacyg
acacccccatctgtctatccactggeccecectggatctgetgeccaaact
aactccatggtgaccctgggatgcctggtcaagggctattteccctgag
ccagtgacagtgacctggaactctggatccctgtccagecggtgtgecac
accttcccagctgtcctgcagtctgacctctacactctgagcagcectca
gtgactgtcccctccagcacctggcccagecgagaccgtcacctgcaac
gttgcccacccggccagcagcaccaaggtggacaagaaaattgtgecce
agggattgtggttgtaagccttgcatatgtacagtcccagaagtatca
tctgtcttcatcttcceccccaaagecccaaggatgtgectcaccattact
ctgactcctaaggtcacgtgtgttgtggtagacatcagcaaggatgat
cccgaggtccagttcagectggtttgtagatgatgtggaggtgcacaca
gctcagacgcaaccccgggaggagcagttcaacagcacttteccgetca
gtcagtgaacttcccatcatgcaccaggactggctcaatggcaaggag
ttcaaatgcagggtcaacagtgcagctttccctgecceccatecgagaaa
accatctccaaaaccaaaggcagaccgaaggctccacaggtgtacacc
attccacctcccaaggagcagatggccaaggataaagtcagtctgacc
tgcatgataacagacttcttccctgaagacattactgtggagtggcag
tggaatgggcagccagcggagaactacaagaacactcagcccatcatg
gacacagatggctcttacttcgtctacagcaagctcaatgtgcagaag
agcaactgggaggcaggaaatactttcacctgctctgtgttacatgag
ggcctgcacaaccaccatactgagaagagcctctcecccactectectggt
aaa

Rabbit
10236

mIgG

Light Chain

157

AYDMTQTPAS VEVAVGGTVT IKCQASQSIS SWLAWYQQKP GQPP
KLLIYL ASTLASGVSS RFKGSGSGTQ FTLTISGVEC ADAATYYC
QQ GYTNSNIINT FGGGTEVVVK RTDAAPTVSI FPPSSEQLTS G
GASVVCFLN NFYPKDINVK WKIDGSERQN GVLNSWTDQD SKDCT
YSMSS TLTLTKDEYE RHNSYTCEAT HKTSTSPIVK SEFNRNEC

Rabbit
10236

mIgG

Heavy Chain

158

QSVEESGGRL VTPGTPLTLT CTVSGFPLSN YAMSWVRQAP GKGL
EWIGDI YPSDIIDYAS WAKGRFTISQ TSTTVELKIT GPTTEDTA
TY FCARDNNDYG LDIWGPGTLV TVSSAKTTPP SVYPLAPGSA A
QTNSMVTLG CLVKGYFPEP VTVTWNSGSL SSGVHTFPAV LQSDL
YTLSS SVIVPSSTWP SETVTCNVAH PASSTKVDKK IVPRDCGCK
P CICTVPEVSS VFIFPPKPKD VLTITLTPKV TCVVVDISKD DP
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EVQFSWEV DDVEVHTAQT QPREEQFNST FRSVSELPIM HQDWLN
GKEF KCRVNSAAFP APIEKTISKT KGRPKAPQVY TIPPPKEQMA
KDKVSLTCMI TDFFPEDITV EWQWNGQPAE NYKNTQPIMD TDG
SYFVYSK LNVQKSNWEA GNTFTCSVLH EGLHNHHTEK SLSHSPG
K

Rabbit 159 | gcctatgatatgacccagactccagcctcectgtggaggtagetgtggga

10236 ggcacagtcaccatcaagtgccaggccagtcagagcattagcagttgg

mIgG ttagcctggtatcagcagaaaccaggtcagcctcccaagctectgatce

Light Chain
Nucl.

tatctggcatccactctggcatctggggtctcatcgecggttcaaaggce
agtggatctgggacacagttcactctcaccatcagcggecgtggagtgt
gccgatgctgccacttactactgtcaacagggttatactaatagtaat
attattaatactttcggcggagggaccgaggtggtggtcaaacgtacg
gatgctgcaccaactgtatccatcttcccaccatccagtgagcagtta
acatctggaggtgcctcagtcgtgtgcttcttgaacaacttctacccce
aaagacatcaatgtcaagtggaagattgatggcagtgaacgacaaaat
ggcgtcctgaacagttggactgatcaggacagcaaagactgcacctac
agcatgagcagcaccctcacgttgaccaaggacgagtatgaacgacat
aacagctatacctgtgaggccactcacaagacatcaacttcacccatt
gtcaagagcttcaacaggaatgagtgt

Rabbit
10236

mIgG

Heavy Chain
Nucl.

160

cagtcggtggaggagtccgggggtcgecctggtcacgecctgggacacce
ctgacactcacctgcaccgtctctgggttcccecctcagtaattatgeca
atgagctgggtccgccaggctccagggaaggggctggaatggatecgga
gacatttatcctagtgatatcatagactacgcgagctgggcgaaaggc
cgattcaccatctcccaaacctcgaccacggtggagctgaaaatcacg
ggtccgacaaccgaggacacggccacctatttectgtgeccagagacaac
aatgactatggtctggacatctggggcccaggcaccctggtcacecgte
tcgagtgccaaaacgacacccccatctgtctatccactggeccecctgga
tctgctgcccaaactaactccatggtgaccctgggatgecctggtcecaag
ggctatttccctgageccagtgacagtgacctggaactctggatcectg
tccagcggtgtgcacaccttcccagectgtecctgecagtectgacctetac
actctgagcagctcagtgactgtcccctccagcacctggecccagegag
accgtcacctgcaacgttgcccacccggccagcagcaccaaggtggac
aagaaaattgtgcccagggattgtggttgtaagccttgcatatgtaca
gtcccagaagtatcatctgtcttcatcttcccecccaaagecccaaggat
gtgctcaccattactctgactcctaaggtcacgtgtgttgtggtagac
atcagcaaggatgatcccgaggtccagttcagctggtttgtagatgat
gtggaggtgcacacagctcagacgcaaccccgggaggagcagttcaac
agcactttccgctcagtcagtgaacttcccatcatgcaccaggactgg
ctcaatggcaaggagttcaaatgcagggtcaacagtgcagctttceccect
gcccccatcgagaaaaccatctccaaaaccaaaggcagaccgaaggcet
ccacaggtgtacaccattccacctcccaaggagcagatggccaaggat
aaagtcagtctgacctgcatgataacagacttcttccctgaagacatt
actgtggagtggcagtggaatgggcagccagcggagaactacaagaac
actcagcccatcatggacacagatggctcttacttcgtctacagcaag
ctcaatgtgcagaagagcaactgggaggcaggaaatactttcacctgce
tctgtgttacatgagggcctgcacaaccaccatactgagaagagcctce
tcccactctcctggtaaatgatcccagtgteccttggageccctectggte
ctacaggactctgacacctacctccacccctcecctgtataaa
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10236 Light | 161
chain Fab

AYDMTQTPASVEVAVGGTVTIKCQASQSISSWLAWYQOQKPGQPPKLLI
YLASTLASGVSSRFKGSGSGTQFTLTISGVECADAATYYCQQGYTNSN
IINTFGGGTEVVVKRTPVAPTVLIFPPAADQVATGTVTIVCVANKYFP
DVIVIWEVDGTTQTTGIENSKTPONSADCTYNLSSTLTLTSTQYNSHK
EYTCKVTQGTTSVVQSEFNRGDC

10236 Light | 162
Chain Fab
Nucl.

gcctatgatatgacccagactccagcctectgtggaggtagectgtggga
ggcacagtcaccatcaagtgccaggccagtcagagcattagcagttgg
ttagcctggtatcagcagaaaccaggtcagcctcccaagctectgatce
tatctggcatccactctggcatctggggtctcatcgecggttcaaaggce
agtggatctgggacacagttcactctcaccatcagcggecgtggagtgt
gccgatgctgccacttactactgtcaacagggttatactaatagtaat
attattaatactttcggcggagggaccgaggtggtggtcaaacgtacg
ccagttgcacctactgtcctcatcttcccaccagectgectgatcaggtg
gcaactggaacagtcaccatcgtgtgtgtggcgaataaatactttccce
gatgtcaccgtcacctgggaggtggatggcaccacccaaacaactggce
atcgagaacagtaaaacaccgcagaattctgcagattgtacctacaac
ctcagcagcactctgacactgaccagcacacagtacaacagccacaaa
gagtacacctgcaaggtgacccagggcacgacctcagtcgtccagagce
ttcaataggggtgactgt

10236 heavy | 163
chain Fab

QSVEESGGRLVTPGTPLTLTCTVSGFPLSNYAMSWVRQAPGKGLEWIG
DIYPSDIIDYASWAKGRFTISQTSTTVELKITGPTTEDTATYFCARDN
NDYGLDIWGPGTLVTVSSGQPKAPSVFPLAPCCGDTPSSTVTLGCLVK
GYLPEPVIVTWNSGTLTNGVRTFPSVRQSSGLYSLSSVVSVTSSSQPV
TCNVAHPATNTKVDKTVAPSTCSKP

10236 heavy | 164
chain Fab
Nucl.

cagtcggtggaggagtccgggggtcgectggtcacgecctgggacacce
ctgacactcacctgcaccgtctctgggttcccecectcagtaattatgea
atgagctgggtccgccaggctccagggaaggggctggaatggatecgga
gacatttatcctagtgatatcatagactacgcgagctgggcgaaaggce
cgattcaccatctcccaaacctcgaccacggtggagctgaaaatcacg
ggtccgacaaccgaggacacggccacctatttctgtgeccagagacaac
aatgactatggtctggacatctggggcccaggcaccctggtcaccgtce
tcgagtgggcaacctaaggctccatcagtcttcccactggeccceccectge
tgcggggacacacccagctccacggtgaccctgggectgecctggtcaaa
ggctacctcccggageccagtgaccgtgacctggaactcgggcacectce
accaatggggtacgcaccttcccgtcecgteccggecagtecctcaggecte
tactcgctgagcagcgtggtgagcgtgacctcaagcagccageccegte
acctgcaacgtggcccacccagccaccaacaccaaagtggacaagacc
gttgcgccctcgacatgcagcaageccce

10273 Light | 165
chain Fab

AVVLTQTPSPMSAAVGGTVTISCQSSQSVYNNNDLAWYQQKPGQPPKL
LIYRASTLASGVPSRESGSGSGTQFTLTISGVQCDDAATYYCLGGYDD
DVDTYTFGGGTEVVVKRTPVAPTVLIFPPAADQVATGTVTIVCVANKY
FPDVTIVIWEVDGTTQTTGIENSKTPQNSADCTYNLSSTLTLTSTQYNS
HKEYTCKVTQGTTSVVQSFNRGDC

10273 166
Light Chain
Fab Nucl.

gcagtcgtgctgactcagacaccatcacccatgtctgcagectgtggga
ggcacagtcaccatcagttgccagtccagtcagagtgtttataataat
aacgacttagcctggtatcagcagaaaccagggcagcctcctaagectce
ctgatctacagggcatccactctggcatctggggtccecgtecgeggtte
agcggcagtggatctgggacacagttcactctcaccatcageggegtyg
cagtgtgacgatgctgccacttactactgtctaggcggttatgatgat
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gatgttgatacgtatactttcggcggagggaccgaggtggtggtcaaa
cgtacgccagttgcacctactgtcctcatcttcccaccagectgectgat
caggtggcaactggaacagtcaccatcgtgtgtgtggcgaataaatac
tttcccgatgtcaccgtcacctgggaggtggatggcaccacccaaaca
actggcatcgagaacagtaaaacaccgcagaattctgcagattgtacc
tacaacctcagcagcactctgacactgaccagcacacagtacaacagc
cacaaagagtacacctgcaaggtgacccagggcacgacctcagtcecgtce
cagagcttcaataggggtgactgt

10273 167 QSVEESGGRLVTPGTPLTLTCTVSGFSLSSYGMSWVRQAPGKGLEWIG

heavy chain IISSSGSTYYASWAKGRFTISKTSTTVDLKIASPTTEDTATYFCARDH

Fab IYRYDDYGDYPTYYGMDPWGPGTLVTVSSGQPKAPSVFPLAPCCGDTP
SSTVTILGCLVKGYLPEPVTIVTWNSGTLTNGVRTFPSVRQSSGLYSLSS
VVSVTSSSQPVTCNVAHPATNTKVDKTVAPSTCSKP

10273 heavy | 168 cagtcggtggaggagtccgggggtecgectggtcacgectgggacaccce

chain Fab ctgacactcacctgcacagtctctggattctccctcagtagectatgga

Nucl. atgagctgggtccgccaggctccagggaaggggctggaatggatcecgga
attattagtagtagtggtagcacatactacgcgagctgggcgaaaggce
cgattcaccatctccaagacctcgaccacggtggatctgaaaatcgcecc
agtccgacaaccgaggacacggccacctatttctgtgeccagagatcac
atttataggtacgatgactatggtgattaccctacctactacggcatg
gacccctggggcccaggcaccctggtcaccgtectecgagtgggcaacct
aaggctccatcagtcttcccactggecccecctgetgecggggacacacce
agctccacggtgaccctgggctgecctggtcaaaggctacctecccggag
ccagtgaccgtgacctggaactcgggcaccctcaccaatggggtacgce
accttccecgtceccgtececggcagtecctcaggectectactecgetgagecage
gtggtgagcgtgacctcaagcagccagecccgtcacctgcaacgtggece
cacccagccaccaacaccaaagtggacaagaccgttgcgeccctcgaca
tgcagcaagccc

Human LEKTI | 169 EVQLLESGGGLVQPGGSLRLSCAVSGIDLSNYAINWVRQAPGKGLEWI

D5 Fab H GIIWASGTTFYATWAKGRFTISRDNSGGGGSGGGGSREIVKLCSQYQN

chain QAKNGILFCTRENDPIRGPDGKMHGNLCSMCQAYFQAENEEKKKAEAR
ARSGGGGGGGGSKNTVYLOMNSLRAEDTAVYYCARTVPGYSTAPYFDL
WGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPV
TVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTQTYICNV
NHKPSNTKVDKKVEPKSCHHHHHHHHHH

Human LEKTI | 170 DIQMTQSPSSVSASVGDRVTITCQSSPSVWSNFLSWYQQKPGKAPKLL

D5 Fab L IYEASKLTSGVPSREFSGSGSGTDFTLTISSLQPEDFATYYCGGGYSSI

chain SDTTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFEYP
REAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKSFNRGEC

Rabbit/huma | 171 | AYDMTQTPASVEVAVGGTVTIKCQASQSISSWLAWYQQKPGQPPKLLI

n chimeric YLASTLASGVSSRFKGSGSGTQFTLTISGVECADAATYYCQQGYTNSN

light chain IINTFGGGTEVVVKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFEFYP

(hCK S8171C) REAKVOWKVDNALQSGNSQESVTEQDSKDCTYSLSSTLTLSKADYEKH

10236 KVYACEVTHQGLSSPVTKSFNRGEC

Rabbit/huma | 172 QSVEESGGRLVTPGTPLTLTCTVSGFPLSNYAMSWVRQAPGKGLEWIG

n chimeric

DIYPSDIIDYASWAKGRFTISQTSTTVELKITGPTTEDTATYFCARDN
NDYGLDIWGPGTLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVK
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heavy chain
10236

DYFPEPVIVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGT
KTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPK
PKDTLMISRTPEVICVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREE
QFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSTEKTISKAKGQ
PREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQ
KSLSLSLGK

LEKTI D5 Fc | 173 EIVKLCSQYQNQAKNGILFCTRENDPIRGPDGKMHGNLCSMCQAYFQA

TEV ENEEKKKAEARARNLEENLYFQGVDKKVEPKSCDKTHTCPPCPAPELL
GGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAP
IEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAV
EWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSV
MHEATLHNHYTQKSLSLSPGK

LEKTI D8 Fc | 174 EAAKEICSEFRDQVRNGTLICTREHNPVRGPDGKMHGNKCAMCASVEK

TEV LEEEEKKNDKEEKGKVEAEKVLEENLYFQGVDKKVEPKSCDKTHTCPP
CPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGF
YPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG
NVEFSCSVMHEALHNHYTQKSLSLSPGK

10236 175 | QASQSISSWLA

CDR-L1

10236 176 | LASTLAS

CDR-L2

10236 177 QQGYTNSNIINT

CDR-L3

10236 178 GFPLSNYAMS

CDR-H1

10236 179 DIYPSDIIDYASWAKG

CDR-H2

10236 180 DNNDYGLDI

CDR-H3

10236 181 | AYDMTQTPASVEVAVGGTVTIKCQASQSISSWLAWYQQKPGQPPKLLI

Rabbit VL YLASTLASGVSSREFKGSGSGTQFTLTISGVECADAATYYCQQOGYTNSN
IINTFGGGTEVVVK

10236 182 gcctatgatatgacccagactccagectetgtggaggtagetgtggga

Rabbit VL ggcacagtcaccatcaagtgccaggccagtcagagcattagcagttgg

nucl. ttagcctggtatcagcagaaaccaggtcagcctcccaagectectgate
tatctggcatccactctggcatctggggtctcatecgeggttcaaagge
agtggatctgggacacagttcactctcaccatcagecggecgtggagtgt
gccgatgctgccacttactactgtcaacagggttatactaatagtaat
attattaatactttcggcggagggaccgaggtggtggtcaaacgtacg

10236 183 QSVEESGGRLVTPGTPLTLTCTVSGFPLSNYAMSWVRQAPGKGLEWIG

Rabbit VH DIYPSDIIDYASWAKGRFTISQTSTTVELKITGPTTEDTATYFCARDN

NDYGLDIWGPGTLVTVSS
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10236 184 cagtcggtggaggagtccgggggtcecgecctggtcacgectgggacacce
Rabbit VH ctgacactcacctgcaccgtctctgggttcccecctcagtaattatgeca
nucl. atgagctgggtccgccaggctccagggaaggggctggaatggatecgga

gacatttatcctagtgatatcatagactacgcgagctgggcgaaaggce
cgattcaccatctcccaaacctcgaccacggtggagctgaaaatcacg
ggtccgacaaccgaggacacggccacctatttctgtgeccagagacaac
aatgactatggtctggacatctggggcccaggcaccctggtcacecgtce

tcgagt
Mouse KLK7 185 | QGERIIDGYKCKEGSHPWQVALLKGNQLHCGGVLVDKYWVLTAAHCKM
pro-form GQYQVQLGSDKIGDQSAQKIKATKSFRHPGYSTKTHVNDIMLVRLDEP

VEKMSSKVEAVQLPEHCEPPGTSCTVSGWGTTTSPDVTFPSDLMCSDVK
LISSRECKKVYKDLLGKTMLCAGIPDSKTNTCNGDSGGPLVCNDTLQG
LVSWGTYPCGQPNDPGVYTQVCKYKRWVMETMKTHR

Active 186 IIDGYKCKEGSHPWQVALLKGNQLHCGGVLVDKYWVLTAAHCKMGQYQ
Mouse KLK7 VQLGSDKIGDQSAQKIKATKSFRHPGYSTKTHVNDIMLVRLDEPVKMS
SKVEAVQLPEHCEPPGTSCTVSGWGTTTSPDVTEFPSDLMCSDVKLISS
RECKKVYKDLLGKTMLCAGIPDSKTNTCNGDSGGPLVCNDTLQGLVSW
GTYPCGQPNDPGVYTQVCKYKRWVMETMKTHR

The invention will now be further described by way of examples with references to embodiments
illustrated in the accompanying drawings.

EXAMPLES

Example 1: Cloning, expression and purification of kallikrein proteins and LEKTI domains
An optimized nucleotide sequence encoding a protein according to SEQ ID NO: 142, was cloned

into an in-house mammalian expression vector using Hindlll/EcoRI sites, generating a vector

encoding the human KLKS5 protein with no tags.

The mouse and cynomolgus monkey (cyno) KLK5 sequences were similarly cloned to enable
generation of the active forms of these proteins comprising SEQ ID NO: 150 and 151,

respectively.

Domain 5 (D5) and Domain 8 (D8) of human LEKTI (Uniprot Q9NQ38) comprising residues 292-
353 and 490-558 respectively (according to the numbering in Uniprot), were cloned and

expressed for use as reference proteins in in vitro assays.

The human LEKTI Domain 5 and Domain 8 nucleotide sequences, both optimized for expression

in mammalian cells, were separately cloned into an in-house mammalian expression vector
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encoding a rabbit Fc tag, using Hindlll/Xhol sites, generating vectors encoding either the LEKTI
domain 5 sequence with a C-terminal Rabbit Fc tag (SEQ ID NO: 145) or the LEKTI domain 8
sequence with a C-terminal rabbit Fc tag (SEQ ID NO: 152). The encoded proteins will be referred
to as LEKTI D5 rabbit Fc and LEKTI D8 rabbit Fc, respectively

The KLK5, LEKTI Domain 5 and LEKTI Domain 8 rabbit Fc fusion proteins were expressed by
transient transfection using the Expi293™ Expression System (Life Technologies™) following the
manufacturer’s protocol. During expression, KLKS auto-activates to yield active KLK5 (comprising
SEQ ID NO: 144 or residues 167-S293 of SEQ ID NO: 142) in the supernatant. Cells were
harvested 5 days post transfection and supernatants used immediately for purification.
Supernatants comprising human (or mouse or cyno) active KLK5 were diluted 4-fold with Buffer
A (50mM Tris pH 7.0, 50mM NaCl) and loaded onto a HiTrap SP HP cation exchange column.
Bound proteins were eluted with a salt gradient generated over a total of 10 column volumes using
Buffer A (50mM Tris pH 7.0, 50mM NacCl) and Buffer B (50mM Tris pH 7.0, 1M NacCl). Fractions
containing purified human (or mouse or cyno) active KLK5 were pooled, concentrated and purified
further by size exclusion chromatography on an S200 26/60 column which had been equilibrated
with 20mM Tris, 150mM NaCl, 5% glycerol at pH 7.2. SDS-PAGE analysis indicated that the
proteins underwent glycosylation during expression. Analysis by mass spectrometry resulted in

the expected molecular weight.

Supernatants comprising human LEKTI D5 rabbit Fc fusion protein (according to SEQ ID NO:
145) were first subject to Protein A affinity chromatography. The supernatants were loaded onto
a 5ml Hitrap™ Protein A column. Bound proteins were eluted with 1M citric acid buffer, pH 2.0
and fractions neutralized with 2M Tris-HCI pH 8.5. Fractions containing LEKTI D5 rabbit Fc fusion
protein were pooled, concentrated and further purified by size exclusion chromatography using a
S200 26/60 column that had been equilibrated with PBS. Fractions containing human LEKTI D5
rabbit Fc fusion protein were then pooled and concentrated. LEKTI D8 rabbit Fc fusion protein

(according to SEQ ID NO: 152) was similarly purified from transfected cell culture supernatants.

A LEKTI D5 Fab fusion molecule (according to SEQ ID NO: 169 and 170) was expressed and
purified by cation exchange chromatography. The LEKTI Domain 5 nucleotide sequence, flanked
at the 5’ and 3’ termini by sequences encoding GlysSer linkers, was integrated into framework 3
of a heavy chain sequence of a Fab specific for albumin (as described in WO2020011868 which

is incorporated herein by reference); a tag encoding a 10x His sequence was also placed at the
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3’ end of the Fab H chain. The LEKTI D5 Fab fusion heavy chain was optimized for expression in
mammalian cells, cloned into an in-house expression vector and co-transfected with the
appropriate light chain, also optimized for mammalian expression, in CHO SXE cells. Transfected
cells were cultured in a vented flask at 32°C for 13 days. Supernatant was harvested,
concentrated and buffer exchanged into 20mM Tris, 50mM NaCl, pH7.0 before being loaded onto
a SP Sepharose HP column. Bound proteins were eluted with a salt gradient generated over a
total of 10 column volumes using Buffer A (20mM Tris pH 7.0, 50mM NaCl) and Buffer B (20mM
Tris pH 7.0, 1M NaCl). Fractions containing LEKTI D5 Fab fusion were pooled and further purified
by size exclusion chromatography using an S200 column equilibrated with PBS pH 7.4. Relevant

fractions were pooled.

The human and cyno nucleotide sequences encoding full-length KLK7 were expressed in a similar
manner to human KLKS5, generating pro-KLK7 (comprising SEQ ID NO: 146 and 148,
respectively). Unlike KLK5, KLK7 does not auto-activate during expression and so the active
forms of human, mouse and cyno KLK7 (comprising SEQ ID NO: 147, 186 and 149, respectively)
were generated by using thermolysin to cleave the pro-peptide sequence from the purified
proteins. Human, mouse or cyno pro-KLK7 (comprising SEQ ID NO:146, 185 and 148,
respectively) was diluted to Tmg/ml in activation buffer (50mM Tris pH 7.5, 10mM CaCl2, 150mM
NaCl, 0.05% Brij 35). Thermolysin (25mg) from Sigma™ was resuspended in 25ml digestion
buffer (50mM Tris pH 8.0, 0.5mM CacCl.), added at a ratio of 1:10 to the respective KLK7 proteins
for 45 minutes at 37°C before mixing with anion exchange DEAE resin (GE Life Sciences™) to
bind and remove the thermolysin. The flow-through was collected as active (human, mouse or
cyno) KLK7.

The active forms of human, mouse and cyno KLK7 were buffer exchanged into 50mM Tris
pH7.5,150mM NaCl, 5% glycerol, 1mM EDTA and concentrated to circa 3.2mg/ml.

Human KLK2 was sourced from R&D Systems™ (Catalog # 4104-SE-010) as active protein.

Human KLK4 was sourced from R&D Systems™ (Catalog # 1719-SE) as pro-form and activated
as follows. Human pro-KLK4 was diluted to 200 pg/mL in 50 mM Tris, 10 mM CacCl,, 150 mM
NaCl, pH 7.5 and bacterial thermolysin sourced from R&D Systems™ (Catalog # 3097-ZN) diluted

in the same bufferto 2 ug/mL. Equal volumes of pro-human KLK4 and thermolysin were combined
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and incubated at room temperature for 10 minutes to allow activation. The reaction was stopped

with EDTA to a final concentration of 10 mM.

Example 2: Generation of antibodies by immunization with KLK5

Female New Zealand White rabbits (>2kg) received sub-cutaneous immunization with 100ug of
0.4mg/mL of human active KLK5 and human active KLK7 (expressed according to Example 1)
mixed with an equal volume of complete Freund’s adjuvant (Sigma™). Animals received boost
injections at intervals of 21 days comprising of 100ug of the same immunogen mixed in an equal
volume of incomplete Freund’s adjuvant (Sigma™). Termination occurred 14 days after the final
boost when single cell suspensions of spleen, bone marrow, and peripheral blood mononuclear
cells (PBMCs) were prepared and frozen in 10% dimethyl sulfoxide (DMSO) in fetal calf serum
(FCS) at -80°C.

B cell cultures were prepared using a method similar to that described by Tickle et al., 2015 J
Biomol Screen: 20(4), 492-497. Briefly, lymph node cells, splenocytes, or peripheral blood
mononuclear cells (PBMC) from immunized animals were cultured at a density of 2000 cells per
well in barcoded 96-well tissue culture plates with 200 ul/well RPMI 1640 medium (Gibco™)
supplemented with 10% FCS (Sigma Aldrich™), 2% HEPES solution (Sigma Aldrich™), 2% L-
Glutamine solution (Gibco™), 1% penicillin/streptomycin solution (Gibco™), 0.2% Normocin
(Invivogen™), 0.1% B-mercaptoethanol (Gibco™), and using a feeder cell expressing CD40L and
IL-2 in the presence or absence of B-cell stimulating supernatant (BSS). BSS is generated by
culturing PBMC in the presence of the mitogenic agents Phorbol-12-myristate-13-acetate (PMA)
and Phytohemagglutinin-L (PHA-L) for 6 days before harvesting the supernatant. Plates were
incubated six days at 37°C and 5% COa.. Cultures were set up using B cells from all immunized

animals, and in total, approximately 1 x 10° B cells were screened.

After six days, supernatants were screened for binding to human KLK5 (produced as in example
1) by a multiplex homogeneous fluorescence-based binding assay using Sol-R2 streptavidin
beads (TTP Labtech™) coated with biotinylated human KLK5 as a source of target antigen and
Sol-R4 streptavidin beads (TTP Labtech™) coated with the related KLK7 for counter-screening.
Lightning-Link Rapid Biotin Type B (Expedeon™) was used to biotinylate proteins using a 5-fold
molar excess of protein compared to the provider’s protocol to avoid complete modifications of all

lysine residues. A total of 10pL of supernatant from the barcoded 96-well tissue culture plates
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were transferred using an Agilent Bravo liquid handler into barcoded 384-well black-walled assay
plates containing biotinylated KLK coated Sol-R beads as above and a FITC conjugated goat anti-
rabbit Fc fragment specific (Jackson ImmunoResearch™). After 1h incubation plates were read

on a mirror-ball instrument (TTP-Labtech™).

Following primary screening, supernatants positive for binding to KLK5 were consolidated on 96-
well bar-coded master plates using a Beckman Coulter BiomekNXP™ hit-picking robot and B cells
in cell culture plates were frozen at -80°C. First, consolidated supernatants were re-screened to
confirm binding to human KLK5 by Fluorescence microvolume assay technology (FMAT). Briefly
10uL of supernatant were transferred to barcoded black Greiner plates. 50uL/plate of 10um
superavidin (Bangs Beads™) were coated with human biotinylated KLK5, mixed with Alexa-647™
goat anti-rabbit IgG Fc fragment specific (Jackson ImmunoResearch™). The supernatant was

then added and the plates read on an Applied Biosystems™ Cellular Detection System 8200.

A number of antibodies were identified as binding to KLK5 and were subsequently investigated

for their ability to specifically inhibit KLK5 and their specificity for KLK5 over other kallikreins.

Example 3: Identification of KLK5 inhibitory antibodies

To identify antibodies capable of inhibiting specifically KLK5 activity among the proteases and
protease inhibitors present in the complex B cell supernatant, a screening assay was developed.
Nunc Maxisorp black 384 (Sigma Aldrich™) were coated with F(ab'), Fragment Goat Anti-Rabbit
IgG Fc Fragment Specific (Jackson ImmunoResearch™) at 10ug/mL in carbonate buffer and left
overnight at 4°C. Plates were washed 3 times on a Biotek™ plate washer with PBS/ 0. 1% Tween-
20, and blocked with 20 pL/well PBS/ 1% BSA for 1h at room temperature. B cell supernatants
were then added to the plates, with 25 yL of 1nM LEKTI D5 rabbit Fc fusion protein added to
control wells as a positive control for inhibition and assay buffer A (60 mM Tris, 150 mM NacCl,
0.05 % (v/v) Tween-20, pH 7.6) added to a separate set of control wells as a negative control for
inhibition. The plates were incubated overnight at room temperature and then washed three times
on a Biotek™ plate washer with PBS/0.1% Tween-20. 10uL of 250pM human KLK5 in assay
buffer A were added to each well and the plates incubated overnight at room temperature to allow
full association. Boc-VPR-AMC substrate (Cambridge Research Biochemicals™) in assay buffer
A was added to the wells to a final concentration of 600uM and the fluorescence (Aex380 nm
Aemd30 nm) determined after 4 hours using a PHERAStar FSX (BMG Labtech ™) plate reader.
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Data were analyzed to determine the percentage inhibition of KLK5 activity using the following

equation:

Test — Positive

%Inhibition = 100 -(1 — - — )
Negative — Positive

Where Test is the fluorescence value for a test antibody, Positive is the average of the

fluorescence values of the positive control for inhibition wells and Negative is the average

fluorescence values of the negative control for inhibition wells.

Supernatants that showed >40% inhibition were considered hits. This amounted to about 4% of

all of the screened supernatants. These antibodies were selected for variable region recovery.

In order to identify the specific antibody secreting cells to allow recovery of antibody variable
region genes from an heterogenous population of activated B cells, a deconvolution step had to
be performed. The fluorescent foci method (Clargo et al., 2014) was used. Briefly, antibody
secreting cells were statically incubated at 37°C for 1 hour in the presence of streptavidin beads
(New England Biolabs™) coated with biotinylated human KLK5 and a goat anti-rabbit Fc
fragment-specific FITC conjugate (Jackson ImmunoResearch™). Antigen-specific antibody
secreting cells were then identified from the fluorescent halo surrounding them. A number of these
individual B cell clones, identified using an Olympus microscope, were then picked with an
Eppendorf™ micromanipulator and deposited into a PCR tube. cDNA from the single cells was
obtained by standard RT-PCR and subsequent PCR of the variable immunoglobulin sequences
for the heavy and light chains were performed using immunoglobulin gene specific primers,
followed by a nested PCR incorporating overlapping vector sites allowing for direct cloning of the
variable region into a rabbit IgG (VH) or rabbit kappa (VL) mammalian expression vector. Heavy
and light chain constructs were co-transfected into ExpiHEK-293 cells using ExpiFectamine™
(Life Technologies™) and recombinant antibody expressed in 125ml Erlenmeyer™ flask in a
volume of 30ml. After 5-7 days of culture, supermatants were harvested, and antibodies purified
by Protein A affinity capture using the AKTA pure chromatography system. 1 ml Protein A HiTrap
MabSelect SuRe column (GE Healthcare) was attached to the system and the column
equilibrated in PBS pH 7.4 before applying cell culture supernatant to the column at a flow rate of
0.25 ml/min. The column was then washed with PBS pH 7.4, bound material eluted with sodium
citrate pH 3.4 and neutralised with an appropriate volume of 2M Tris-HCL pH 8.5. The eluted
fractions were buffer exchanged into PBS (Sigma), pH7.4 and passed through a 0.22um filter.
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Final purified material was assayed by A280 scan, SE-UPLC (BEH200 method), and for endotoxin
using the PTS Endosafe system.

From this analysis, rabbit antibodies 10236 and 10273 showed potent inhibition and were selected
for further characterization.

Example 4: Identification of KLK5 specific inhibitory antibodies

Purified rabbit antibodies 10236 and 10273 were then screened to confirm their inhibitory activity
against KLK5 and determine specificity for KLK5 by using a panel of human sequence kallikrein
family members including KLK2, KLK4 and KLK7 together with murine and cyno KLK5 and KLK7.
A 10- point half log dilution series with a range of 600nM to 20pM was prepared for each antibody
and 5ulL transferred to black 384 well assay plates (Coming™, cat n.3575) using a Beckman
Coulter FX™ and a Multidrop System. 15uL of the active recombinant kallikrein protein were
added to the relevant wells to achieve the following final assay concentrations: 60pM Hu KLK5,
250pM Hu KLK7, 500pM Hu KLK2, 30pM Hu KLK4, 30pM cyno KLK5, 500pM cyno KLK7 30pM
mouse KLK5 or 10nM mouse KLK?7 , in assay buffer A (50 mM Tris, 150 mM NaCl, 200 uM EDTA,
0.05 % (v/v) Tween-20, pH 7.6). As controls, 20 uL assay buffer A was added to wells for 0%
activity, as a positive control for inhibition, LEKTI D5 rabbit Fc was used at the same antibody
concentration range and 15 pL of human KLKS in 5 pL assay buffer A was used for 100% activity.
Plates were incubated at room temperature overnight before addition of the following peptide
substrates using a multidrop device: Boc-VPR-AMC (Cambridge Research Biochemicals™) for
human KLK5 (300uM), human KLK2 (30uM), murine KLK5 (300 pM) and cyno KLK5 (450 uM);
KHLF-AMC (Cambridge Research Biochemicals™) for human and cyno KLK7 (90 uM and 150
UM, respectively), PFR-AMC (R&D Systems™) for human KLK4 (200uM), and Mca-RPKPVE-
Nval-WRK(Dnp)-NH2 (R&D Systems™) for murine KLK7 (150 uM). Samples were incubated for
4 hours and read on a Pherastar FSX Plate Reader (BMG Labtech™) at Ax380 nm and Aem430
nm for Boc-VPR-AMC, PFR-AMC and KHLF-AMC; and at Aex320 nm and Aem400 nm for Mca-
RPKPVE-Nval-WRK(Dnp)-NH2. Data were analysed to determine percentage inhibition as
described in Example 3. Data were plotted against concentration of test antibody and a 4-

parameter sigmoid fitted to determine IC50 (Genedata Screener™).

In addition to rabbit antibody 10236, for this measurement, the polynucleotide sequences of rabbit
variable regions of antibodies 10236 and 10273 were cloned on a modified version of the mouse

C Kappa vector comprising the S171C mutation, to re-create the additional disulphide bond found
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in rabbit VK light chains not present in the mouse constant regions (SEQ ID NO: 155 and 156 for
rabbit antibody 10273 migG and SEQ ID NO: 159 and 160 for rabbit antibody 10236 migG). This
resulted in antibodies comprising SEQ ID NO: 157 and 158 for rabbit antibody 10236 migG and
SEQ ID NO: 153 and 154 for rabbit antibody 10273 migG.

Rabbit antibodies 10236 and 10273 mlgGs showed potent inhibition of human KLK5 with no
activity (i.e. below the 40% threshold as per selection criteria in example 2) against the other
human family members tested (human KLK2, 4 and 7). Potent inhibition of cyno KLKS but not
cyno KLK7 was also demonstrated. No inhibitory activity was evident against either mouse KLK5
or KLK7. ICsp results for rabbit antibody 10236, 10273 and LEKTI D5 rabbit Fc are shown in Table
2.

Table 2

Hu Hu Hu Hu Cy Cy Mu MuKLK?7

KLK5 KLK2 KLK4 KLK7 KLK5 KLK7? KLK5
Antibody IC50 (M)
10236 2.40E- | NI NI NI 3.30E- | NI NI NI
migG 10 11
Rabbit 1.74E- | NI NI NI 2.76E- | NI NI NI
10236 10 11
IgG
10273 3.48E- | NI NI NI 3.01E- | NI NI NI
migG 11 10
LEKTI 1.03E- |n/a n/a n/a n/a n/a n/a n/a
D5 Fc 10

NI = No Inhibition; Hu = human; Cy = cyno; Mu = mouse; n/a = not available

Example 5: Determination of affinity of KLK5 specific Abs

The kinetics of murine IgG molecules binding to human KLKS5 were assessed by surface plasmon
resonance (Biacore T200) at 25°C.

A goat anti-mouse IgG Fc specific antibody (Jackson ImmunoResearch) was immobilised on a
CM5 Sensor Chip via amine coupling chemistry to a level of approximately 7000RU. Each
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analysis cycle consisted of capture of the anti-KLK5 IgG molecules to the anti Fc surface, injection
of KLK5 analyte (prepared in house) for 300s at 30ul/min followed by 600s dissociation. At the
end of each cycle the surface was regenerated at a flowrate of 10uL/min using a 60s injection of
50mM HCI followed by a 30s injection of 5mM NaOH and a final 60s injection of 50mM HCI.
Human KLK5 was titrated from 20nM to 0.25nM (4 x 3-fold serial dilutions) in HBS-EP+ running
buffer (GE Healthcare) supplemented with NaCl to a final concentration of 300mM. Buffer blank
injections were included to subtract instrument noise and drift.

Kinetic parameters were determined using a 1:1 binding model using Biacore T200 Evaluation

software.
The affinities of rabbit antibodies 10236 and 10273 are shown in Table 3.

Table 3

Rabbit/mouse antibodies ka (Ms*-1) | kd (s*-1) | KD (pM)
10236 3.00E+06 | 5.17E-04 1723
10273 1.14E+06 | 1.84E-04 160.0

Example 6: Characterization of antibody 10273

KLK5-PAR2 cellular assay of rabbit antibody 10273

KLK5 has been shown to activate protease activated receptor-2 (PAR2) receptors at the surface
of keratinocytes (K. Oikonomopoulou et al. Kallikrein-mediated cell signalling: targeting
proteinase-activated receptors (PARs). Biol Chem, 387 (2006), pp. 817-824). This results in an
NFkB-driven inflammatory cascade and the release of relevant cytokines such as TSLP.

As PAR2 is a Gg-coupled G-protein coupled receptor (GPCR), activation leads to phospholipase
signaling and generation of inositol monophosphate (IP-1). Activation of endogenous PAR2
expressed on HaCat keratinocytes by exposure to recombinant KLK5, was monitored by detection

of IP1 using an assay kit from Cisbio.

Confluent HaCat cells were harvested and plated in a 384 Fluoblock plate (Corning™) at 10,000
cells/well and cultured in DMEM Medium + 10%FBS + 2mM L-glutamine + Pen/Strep (Life

Technologies™) at 37°C, 5% CO, overnight, after which they were treated according to the IP-
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One Gq Assay protocol (Cisbio™). Antibodies to be tested were serially diluted in 1x Stimulation
Buffer B (IP-One Gq Assay kit, Cisbio™) from a top concentration of 2uM and incubated for 1h at
37°C in the presence of 200nM human recombinant KLK5. The antibody/KLK5 mix was added
to HaCat cells and inositol 1 phosphate (IP1) was detected following the IP-One Gq assay protocol

with fluorescence read at 665nM and 620nM on a Synergy Neo plate reader.

Antibody 10273 was able to almost completely inhibit IP1 release from KLKS5 treated HaCat cells
(Figure 1), showing similar maximum inhibition of IP1 release but exhibiting greater potency

compared to the LEKTI protein.

Mechanism of action of antibody 10273

Non-competitive enzyme inhibitors reduce the activity of an enzyme but are able to bind the
enzyme equally well in the presence or absence of substrate. Inhibitor and substrate are both
able to bind the enzyme concurrently, but cleaved product cannot be formed, resulting in the
enzyme-substrate-inhibitor complex only being able to resolve into either enzyme-substrate or
enzyme-inhibitor complexes. With non-competitive inhibitors, the rate of inhibition will be
unaffected by increasing substrate concentration.

Antibody 10273 or LEKTI-D5 Fc protein were prepared in assay buffer (150 mM NaCl, 50 mM
Tris, 200 uM EDTA, 0.05 % (v/v) Tween-20, pH 7.6) at either 300, 30 or 3 times the IC50 for KLK5
(see above). 10 pL of the antibodies were added to a Corning low binding black low flange 384
well assay plate (Corning®). 10 pL of a 5-point serial dilution of 30 mM — 300 uM Boc-VPR-AMC
(Cambridge Research Biochemicals™) was added to the plate. A Pherastar FSX plate reader
(BMG LabtechTM) was used to simultaneously start the reaction, via injection of 10 L of either
1.8 nM KLK5 (Boc-VPR-AMC < 1mM) or 180 pM KLK5 (Boc-VPR-AMC > 1mM) and monitor
fluorescence (Aex380 nm Aem430 nm) every 30 seconds. The final reaction conditions contained
antibody 10273 or LEKTI-D5 Fc protein at either 100, 10 or 1 times the IC50 for KLK5 determined
(as described above), a serial dilution of Boc-VPR-AMC between 10 mM and 100 yM and either
60 or 600 pM KLK5. Negative controls were prepared by replacing the antibody or KLK5 with
assay buffer .
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Data were analysed by subtracting the background fluorescence at each time point and plotting
the fluorescence against time. Data were fit to the following equation (GraphPad Prism®,
GraphPad Software):

V= v X + (vi — Y . (1 — e_kobs'x)>

kobs

This enabled kops to be determined, the observed rate of time dependent inhibition, where v; is
the initial reaction velocity and vsis the final velocity. Values for kops were plotted against substrate
concentration to determine the mechanism of inhibition (Figure 2).

The rate of inhibition of KLK5 by antibody 10273 was unchanged with increasing substrate
concentration demonstrating that antibody 10273 is a non-competitive inhibitor of KLK5 (Figure
2A). The LEKTI-D5 Fc protein shows a decrease in the rate of inhibition with increasing substrate
concentration demonstrating a competitive mechanism of action (Figure 2B).

LEKTI binding to KLK5 in the presence of antibody 10273

Surface plasmon resonance (SPR) experiments were carried out to determine whether antibody
10273 competed with the LEKTI D5 protein for binding to human KLK5. These assays enabled
comparison of the affinity of LEKTI D5 Fab fusion for KLK5 protein alone to human KLK5
complexed with antibody 10273.

Kinetic measurements for the binding of LEKTI D5Fab fusion protein to human KLK5 were
obtained using a Biacore T200 (GE Life Sciences™). To prepare the surface, CM5 chips (GE Life
Sciences™) were first activated with a 5-minute injection (30 yL min-') of a mixture of EDC/NHS
(GE Life Sciences™) followed by injection of 100 ug mL' LEKTI D5 Fab fusion (UCB) in acetate
buffer, pH 5.0 (GE Life Sciences™) to achieve 80 RU immobilised LEKTI D5 Fab fusion on the
chip surface. Finally, an injection of 1 M Ethanolamine hydrochloride-NaOH pH 8.5 was utilised
to deactivate the surface. Increasing concentrations of human KLKS5 from 0.32 to 32 nM in HBS-
EP buffer (GE Life Sciences™) were then injected in the single cycle kinetics mode. Values
resulting from buffer only injections were subtracted from those obtained for the KLKS5 injections
and kinetics determined by fitting to a 1:1 binding model in BlAcore evaluation software (GE Life
Sciences™).

To determine whether human LEKTI was capable of binding human KLK5 when human KLK5
was bound by rabbit antibody 10273, antibody capture surfaces were prepared using a Goat anti-

104



WO 2021/156171 PCT/EP2021/052249

Rabbit Fc polyclonal and Ab 10273 captured as described in Example 4. 20 nM of human KLK5
was then injected until the surface reached saturation. LEKTI D5 Fab fusion protein (generated
as described in example 1) was then injected at concentrations between 30 pM and 100 nM.
Values from buffer only injections were first subtracted from those obtained with the analytes
before fitting to a 1:1 binding kinetic model in Biacore™ evaluation software (GE Life Sciences™).

As reference, LEKTI D5 Fab fusion protein was immobilised to the chip surface prior to monitoring
the interaction with human KLK5. Human LEKTI D5 Fab fusion protein was able to bind to human
KLK5 with an affinity of 19.7nM when human KLKS5 was already in complex with rabbit antibody
10273 (Table 4). Whilst the affinity of human LEKTI to human KLK5 in the absence of rabbit
antibody 10273 is higher (40pM), this analysis demonstrates that, by binding human KLKS5 in the
presence or absence of human LEKTI, rabbit antibody 10273 may provide additional inhibitory
activity to human KLKS.

Table 4
ka (Ms*-1) | kd (s*-1) KD (M)
Human KLKS5 only 5.70E+05 2.30E-05 4.00E-11
10273 + Human KLK5 2.87E+04 5.65E-04 | 1.34E-08*

* average value n=2

LEKTI-KLK5-antibody 10273 complex formation

KLK5 was produced in HEK293 cells as a secreted protein with a N-terminal, TEV-cleavable
8xHis-tag. The protein was first purified from conditioned media by Ni?* affinity chromatography.
Fractions from the Ni2* column containing KLK5 were pooled and digested with TEV protease to
remove the His tag then a second Ni affinity step was performed to remove the TEV protease,
letting the cleaved KLK5 flow through the column. The flow through fraction from the second
Ni2*column was concentrated and run on a size exclusion column in 50 mM Tris pH 7, 50 mM
NaCl, 1 mM EDTA, 5% glycerol. KLKS5 fractions from the SEC were pooled and concentrated to
approximately 10 mg/ml and stored at -80°C.

LEKTI domain 5 (LEKTI D5 Fc TEV) according to SEQ ID NO: 173 and LEKTI domain 8 (LEKTI
D8 Fc TEV) according to SEQ ID NO: 174 were produced in HEK293 cells as secreted proteins
with a C-terminal, TEV-cleavable Fc tag. These proteins were purified by passing conditioned
media over Protein A beads. Bound protein was eluted with 0.1M Citric acid, pH2.0 and fractions

neutralized by the addition of 2M Tris-HCI, pH 8.5. Fractions from the Protein A column containing
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either LEKTI domain 5 or domain 8 were pooled and the Fc tag removed with TEV protease to
give LEKTI D5 or LEKTI D8. The cleaved protein was concentrated to ~15 mg/ml for size
exclusion chromatography. SEC was carried out in PBS, pH 7.2. LEKTI containing fractions
were pooled and concentrated to ~10 mg/ml and stored frozen at -80°C.

Rabbit Fab antibody 10273 was expressed in HEK293 cells as a secreted protein. Expression
constructs comprising SEQ ID NO: 166 and 168 were co-transfected at a 1:1 molar ratio. The
secreted Fab (comprising SEQ ID NO: 165 and 167) was purified by passing conditioned media
over Protein G beads and eluted with 0.1M glycine, pH 2.7. Fractions were neutralized by the
addition of 2M Tris-HCI, pH8.5. The protein was dialyzed into PBS, pH 7.2 then concentrated to
~ 10 mg/ml and stored frozen at -80°C.

Complexes of KLK5, LEKTI D5 or LEKTI D8, and rabbit Fab antibody 10273 were formed by first
incubating 25 pM KLK5 with 25 yM LEKTI D5 or LEKTI D8 for 60 minutes on ice then adding 25
UM rabbit Fab antibody 10273 and continuing the incubation for another 60 minutes on ice. The
mixture was injected onto a Superdex 200 size exclusion column equilibrated with PBS, pH 7.2.
which was connected in series to an HPLC. Peak fractions were collected for analysis by SDS-
PAGE. Figures 3A and 3B shows the SEC chromatograms of human KLKS5 alone (solid trace, far
right), rabbit Fab antibody 10273 alone (dotted trace), the binary complex of human KLK+LEKTI
D5 or D8 (Figure 3A or 3B, respectively, long dash), and the ternary complex of KLK5+LEKTI D5
or D8 + rabbit Fab antibody 10273 (Figure 3A or 3B respectively, short dash, far left).

The molecular weight (MW) of the components of each peak was confirmed by SDS PAGE as
shown in Figures 4A and 4B.

Complexes between KLK5, LEKTI D5 or LEKTI D8, and rabbit Fab antibody 10273 formed readily
when mixed in a 1:1:1 ratio by mixing human KLK5 with each LEKTI fragment individually then
incubating the binary complexes with rabbit Fab antibody 10273. Binary and ternary complexes
were observed on SEC and by SDS-PAGE of peak fractions, indicating they were stable and
suitable for isolation/purification from the other species.

Example 7: Crystallization of KLKS5/Fab antibody 10273/Fab antibody 10236 complex

For the crystallography studies, human KLK5 was expressed by transient transfection using the
Expi293™ Expression System (Life Technologies™) following manufacturer's protocol, with the
addition of kifunensine (Sigma®) at a 5mM final concentration. Kifunensine is a potent inhibitor of
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the mannosidase | enzyme and is primarily used in cell culture to make high mannose
glycoproteins.

During expression of KLKS5, the protein auto-activates to yield active KLK5 protein (residues 167-
S293 (UniProt Q9Y337 numbering) of SEQ ID NO: 142 or SEQ ID NO: 144) in the supernatant.
Cells were harvested 5 days post transfection and supernatants used immediately for purification.
Supernatants comprising human KLK5 were diluted 4-fold with Buffer A (50mM Tris pH 7.0, 50mM
NaCl) and loaded onto HiTrap SP HP cation exchange column. Bound proteins were eluted with
Buffer B (60mM Tris pH 7.0, 1M NaCl) gradient over 10 column volumes. Fractions containing
purified human KLK5 were pooled and concentrated and purified further by size exclusion
chromatography on S200 26/60 which had been equilibrated with 20mM Tris, 150mM NaCl at pH
7.2. KLK5 was characterized by SDS-PAGE and migrated to a position on the gel consistent with
the expected molecular weight (MW) of the high mannose glycosylated protein ~ 35-38 kDa.

Human KLKS5 protein was then treated with Endoglycosidase H (Endo H) protein at ratio of 1:100
and incubated at 4°C overnight to form a homogenous de-glycosylated KLK5 protein for structural
studies. Endoglycosidase H (Endo H) is a recombinant glycosidase cloned from Streptomyces
plicatus and overexpressed in E. coli. Endo H cleaves the chitobiose core of high mannose and
a limited number of hybrid oligosaccharides from N-linked glycoproteins. It does not cleave
complex glycans. Enzymatic cleavage is between the two N-acetylglucosamine residues in the
diacetylchitobiose core of the oligosaccharide, leaving one N-acetylglucosamine residue on the
asparagine. This step was performed to ensure that a homogenous human KLK5 was available
for crystallographic studies. KLK5 was characterized by SDS-PAGE (Figure 5) and migrated to a
position on the gel consistent with the expected molecular weight (MW) of the de-glycosylated
protein ~ 25kDa.

Rabbit Fab antibody 10273 was expressed as described in Example 6. Rabbit Fab antibody
10236 (comprising SEQ ID NO: 181 and 183) was expressed as described for rabbit Fab antibody
10273. In short, expression constructs comprising SEQ ID NO: 182 and 184 were co-transfected
at a 1:1 molar ratio. Each of the secreted Fab proteins was purified by passing conditioned
medium over Protein G beads and eluted with 0.1M glycine, pH 2.7. Fractions were neutralized
by the addition of 2M Tris-HCI, pH8.5. The respective, individual proteins were dialyzed into PBS,
pH 7.2, concentrated to ~ 10 mg/ml and stored frozen at -80°C.

A 1:1.5:1.5 human KLKS5/ rabbit Fab antibody 10273 / rabbit Fab antibody 10236 complex was
made, incubated at 4°C overnight and purified by size exclusion chromatography (20mM Tris,
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150mM NaCl, pH 7.2 elution buffer). A single peak containing the complex was concentrated to
~10.8mg/ml prior to crystallization.

Crystallization conditions for the human KLK5/ rabbit Fab antibody 10273 / rabbit Fab antibody
10236 complex were identified using several commercially available crystallization screens.
These were carried out in sitting drop format, using Swissci 96-well 2-drop MRC Crystallization
plates (sourced from Molecular Dimensions, Cat No. MD11-00-100). First, the reservoirs were
filled with 75 yL of each crystallization solution in the screens using a Microlab STAR liquid
handling system (Hamilton). Then, 300 nL of the human KLKS5/ rabbit Fab antibody 10273 / rabbit
Fab antibody 10236 complex and 300 nL of the reservoir solutions were dispensed in the wells of
the crystallization plates using a Mosquito liquid handler (TTP LabTech). A single crystal was
obtained in condition 16 (well B4) of the MIDAS+ HT-96 screen (Molecular Dimensions, Cat No.
MD1-107). This condition contains 45% v/v Pentaerythritol Propoxylate (5/4), 0.2 M NaCl and 0.1
M MES monohydrate pH 6.0. The crystal was flash frozen in liquid nitrogen and diffraction data
were collected at beamline 103 (Diamond Light Source, UK). The data was indexed and integrated
using XDS (Kabsch, W. XDS. Acta Cryst. D66, 125-132 (2010)), followed by scaling using
AIMLESS (2. Evans PR, Murshudov GN. How good are my data and what is the resolution? Acta
Crystallogr D Biol Crystallogr. 2013;69(Pt 7):1204—1214). The human KLKS5/ rabbit Fab antibody
10273 / rabbit Fab antibody 10236 complex structure was solved by molecular replacement using
Phaser (McCoy, A.J., Grosse-Kunstleve, R.W., Adams, P.D., Winn, M.D., Storoni, L.C., & Read,
R.J. Phaser crystallographic software. J. Appl. Cryst. (2007). 40, 658-674) in the Phenix software
suite (Adams PD, Afonine PV, Bunkéczi G, et al. The Phenix software for automated
determination of macromolecular structures. Methods. 2011;55(1):94-106). In this procedure,
KLKS structure 2PSX (Debela M, Goettig P, Magdolen V, Huber R, Schechter NM, Bode W.
Structural basis of the zinc inhibition of human tissue kallikrein 5. J Mol Biol. 2007 Nov
2;373(4):1017-31) and a proprietary Fab model were used as molecular replacement templates.
Coot (P. Emsley; B. Lohkamp; W.G. Scott; Cowtan (2010). "Features and Development of Coot".
Acta Crystallographica. D66: 486-501) and phenix.refine (Towards automated crystallographic
structure refinement with phenix.refine. P.V. Afonine, R.W. Grosse-Kunstleve, N. Echols, J.J.
Headd, N.W. Moriarty, M. Mustyakimov, T.C. Terwilliger, A. Urzhumtsev, P.H. Zwart, and P.D.
Adams. Acta Crystallogr D Biol Crystallogr 68, 352-67 (2012)) were used in the following cycles
of manual model completion and refinement until acceptable Rwork, Rfree and Ramachandran
statistics (as analysed by Molprobity (Williams et al. (2018) MolProbity: More and better reference
data for improved all-atom structure validation. Protein Science 27: 293-315)) were obtained.
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The human KLK5/ rabbit Fab antibody 10273 / rabbit Fab antibody 10236 complex was observed
in the crystal asymmetric unit. NCONT in the CCP4 software suite was used to determine the
epitopes on KLKS5, recognized by the Fab10273 and Fab10236 molecules. The KLK5 amino acid
numbering is based on UnitProtKB entry Q9Y337 with standard protease numbering based on
chymotrypsinogen in brackets. Table 5 shows the refinement statistics at the time the invention
was first described.

Table §

Data collection
Resolution (A) 87.77-2.45 (2.51-2.45)
Space group 1121
Cell parameters

a,b,c(A) 76.97,93.19, 261.27

B(°) 91.00
Rrmerge (%) 4.10 (52.9)
Remeas (%) 5.70 (72.4)
Rpim 4.00 (49.2)
Average I/o(l) 13.3(1.9)
Completeness 99.3 (99.9)
No. of unique reflections 67522 (4551)
Multiplicity 3.5(3.4)
Wilson B-factor (A2) 62.535
Refinement statistics
Number of protein/solvent atoms 7924/84
Rwork/free (%) 22.89/27.68
Number of reflections in the ‘free’ set 3302
R.m.s. deviations from ideal values

Bonds (A) 0.011

Angles (°) 1.158
Average protein B factor (A2) 69.33

The human KLK5 epitope bound by rabbit Fab antibody 10273 at 4 A contact distance is
composed of residues Leu212 (163), Ser213 (164), GIn214 (165), Lys215 (166), Arg216 (167),
Glu218 (169), Asp219 (170), Ala220 (171), Pro222 (173), Gly233 (184), Pro269 (223), Asn270
(224) and Pro272 (226) with reference to SEQ ID NO: 142, whilst the numbers in parentheses
correspond to the protease nomenclature. The binding site is shown in more details in Figure 6.

Other amino acid residues in proximity of the epitope but at 5 A contact distance between human
KLK5 and rabbit Fab antibody 10273 comprised Ala181 (132), Val211 (162), Tyr221 (172),
Asp234 (185) and Arg271 (225) with reference to SEQ ID NO: 142, whilst the numbers in
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parentheses correspond to the protease nomenclature. As shown in Figure 7, antibodies 10236
and 10273 have very distinct, non-overlapping binding sites and binds different epitope on human
KLKS.

Example 8: Antibody 10273 humanization and characterization
Humanization of Ab 10273

Rabbit antibody 10273 was humanized by grafting the CDRs from the rabbit V-regions onto
human germline antibody V-region frameworks. In order to recover the activity of the antibodies,
a number of framework residues from the rabbit VV-regions were also retained in the humanized
sequence. These residues were selected using the protocol outlined by Adair et al. (1991)
(Humanized antibodies. WO91/09967). Alignments of the rabbit antibody (donor) V-region
sequences with the human germline (acceptor) V-region sequences are shown in Figures 8 and
9, together with the designed humanized sequences. The CDRs grafted from the donor to the
acceptor sequences are as defined by Kabat (Kabat et al., 1987), with the exception of CDR-H1
where the combined Chothia/Kabat definition is used (see Adair et al,, 1991 Humanized
antibodies. WO91/09967).

For antibody 10273, the human V-region IGKV1D-13 plus JK4 J-region (IMGT,
http://www.imgt.org/) was chosen as the acceptor for the light chain CDRs. The framework
residues in the humanized light chain graft gL2 are all from the human germline gene (Figure 8).

Human V-region IGHV3-66 plus JH6 J-region (IMGT, http://www.imgt.org/) was chosen as the
acceptor for the heavy chain CDRs of antibody 10273. In common with many rabbit antibodies,
the VH gene of antibody 10273 is shorter than the selected human acceptor. When aligned with
the human acceptor sequence, framework 1 of the VH region of antibody 10273 lacks the N-
terminal residue, which is retained in the humanized antibody (Figure 9). Framework 3 of the
10273 rabbit VH region also lacks two residues (75 and 76) in the loop between beta sheet strands
D and E: in the humanized grafts the gap is filled with the corresponding residues (Lysine 75,
K75; Asparagine 76, N76) from the selected human acceptor sequence (Figure 9).The framework
residues in the humanized grafts of 10273 heavy chain are all from the human germline gene,
with the exception of one or more residues from the group comprising residues 24, 48, 49, 71, 73
and 78, where the donor residues Valine (V24), Isoleucine (148), Glycine (G49), Lysine (K71),
Serine (S73) or Valine (V78) were retained, respectively. Retention of residue G49 was essential
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for full potency of the humanized antibody. A potential hydrolysis site in CDRH3 was modified in
graft gH3, by replacing the Aspartic acid residue at position 116 with glutamic acid (D116E).

The pl of the humanized 10273 antibodies is ~6.2. To facilitate the removal of impurities by ion-
exchange chromatography during downstream processing, the pl was increased by mutation of
residue 1 in CDRL1 with reference to SEQ ID NO: 1 of graft gL2 from a glutamine (Q) to either an
Arginine (R), a Lysine (K) or a Histidine (H) residue. In addition, residue 19 in CDRH3 (with
reference to SEQ ID NO: 6) was mutated from an Aspartic acid (D) to an Asparagine (N) residue
to further increase the pl: unexpectedly, the mutation in CDRH3 (D19N) also conferred an
increased affinity for KLK5.

In graft antibody 10273 gL2-Q24RgH1-D116N, the CDR-H3 contains 6 tyrosine residues. Mutants
of this graft were prepared, substituting individual tyrosine residues with a phenylalanine residue
to generate grafts 10273 gL2-Q1RgH1-D19N-Y4F, 10273 gL2-Q1RgH1-D19N-Y6F, 10273 gL2-
Q1RgH1-D19N-Y9F, 10273 gL2-Q1RgH1-D19N-Y12F, 10273 gL2-Q1RgH1-D19N-Y15F, 10273
gL2-Q1RgH1-D19N-Y16F. Additional mutants were prepared by mutating the threonine occurring
before the double tyrosine at positions 15 and 16 with reference to SEQ ID NO: 6, leading to
grafts , 10273 gL2-Q1RgH1-D19N-T14V and 10273 gL2-Q1RgH1-D19N-T148S.

The kinetics of these grafts for binding to human KLK5 were assessed by surface plasmon
resonance (Biacore T200) at 25°C.

A goat anti-human 1gG Fc specific antibody (Jackson ImmunoResearch) was immobilised on a
CM5 Sensor Chip via amine coupling chemistry to a level of approximately 7000RU. Each
analysis cycle consisted of capture of the anti-KLK5 IgG molecules to the anti Fc surface, injection
of KLKS analyte (prepared in house) for 180s at 30pl/min followed by 600s dissociation. At the
end of each cycle the surface was regenerated at a flowrate of 10uL/min using a 60s injection of
50mM HCI followed by a 30s injection of 5mM NaOH and a final 60s injection of 50mM
HCI. Human KLK5 was titrated from 20nM to 0.74nM (3 x 3-fold serial dilutions) in HBS-EP+
running buffer (GE Healthcare) supplemented with NaCl to a final concentration of 300mM. Buffer

blank injections were included to subtract instrument noise and drift.

Kinetic parameters were determined using a 1:1 binding model using Biacore T200 Evaluation

software.

Table 6 shows that not all mutations lead to antibody still capable of binding KLK5 with affinity
similar or close to the parental antibody or the graft antibody they were derived from.
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Table 6
Descriptor ka(1/Ms) kd(1/s) KD(pM)
10273 gL2gH1 5.14E+05 | 8.45E-05 164.3
10273gL2-Q1RgH1-D19N 4 27E+05 1.75E-04 410.2*
10273gL2-Q1RgH1-D19N 2.57E+05 1.33E-04 309.1*

10273 gL2-Q1RgH1-D19N-Y6F 2.98E+05 | 1.86E-04 625.4
10273 gL2-Q1RgH1-D19N-Y9F 3.62E+05 | 2.00E-04 553.9
10273 gL2-Q1RgH1-D19N-Y12F 4.32E+05 | 1.38E-04 318.5
10273 gL2-Q1RgH1-D19N-Y15F 5.58E+05 | 1.39E-04 2491
10273 gL2-Q1RgH1-D19N-T14S 2.57E+05 | 1.65E-04 643.8

10273 gL2-Q1RgH1-D19N-Y4F 4.51E+05 | 5.19E-04 1151.6
10273 gL2-Q1RgH1-D19N-Y16F 2.77E+05 | 1.60E-03 5768.6
10273 gL2-Q1RgH1-D19N-T14V 3.64E+05 | 2.51E-03 6898.4

*duplicate samples, same assay conditions, run atthe beginning and at the end of experiment. The different

values are within the expected experiment variability.

Profiling of Humanized Antibodies

KLKS5 selectivity

A series of investigations were performed to ensure the humanization of rabbit antibody 10273
did not alter the KLK5 selectivity over other kallikreins, did not reduce affinity or inhibition activity.
Purified antibodies were then screened to confirm their inhibitory activity against KLK5 according
to the methods described in example 4. Antibodies were tested on a 10-point half log dilution
series with a range of 600nM to 20pM. Using a Beckman Coulter FX™ and a Multidrop System,
5 uL of each antibody was transferred to black 384 well assay plates (Corning™, cat no. 3575)
and 15uL of selected active recombinant kallikrein enzymes in assay buffer A (150mM NacCl,
50mM Tris, 200 uM EDTA, 0.05% (v/v) Tween-20, pH7.6 were added to achieve the following
final assay concentrations: 60 pM human KLK5(UCB), 250 pM KLK7 (UCB), 500 pM KLK2 (R&D),
30 pM KLK4 (UCB), as well as 30 pM cynomolgus monkey recombinant KLK5 (UCB), 500 pM
cynomolgus monkey KLK7, 30 pM mouse KLK5 (UCB) and 5 nM mouse KLK7 (UCB). Enzymes
prepared at UCB are indicated in brackets and prepared as described above in Example 1. The
source of commercially available enzymes is indicated in brackets.
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20 pL assay buffer A alone was added to wells for 0% activity. LEKTI D5 rabbit Fc (UCB prepared
as described above) was used as a reference for inhibitory activity; 5 ul LEKTI D5 rabbit Fc at the
same concentration range utilized for the 10236 Abs antibody was therefore added to 15 pl of the
kallikrein enzymes. 15 pL of human KLK5 added to 5 puL assay buffer A was used as a 100%

activity reference.

Antibodies and kallikreins were incubated at room temperature overnight. The following peptide
substrates were added using a multidrop: Boc-VPR-AMC (Cambridge Research Biochemicals ™)
for human KLK5 (300uM), human KLK2 (30uM), murine KLK5 (300 uM) and cyno KLKS5 (450 uM);
KHLF-AMC (Cambridge Research Biochemicals™) for human and cyno KLK7 (90 uM and 150
UM, respectively), PFR-AMC (R&D Systems™) for human KLK4 (200uM), and Mca-RPKPVE-
Nval-WRK(Dnp)-NH2 (R&D Systems™) for murine KLK7 (150 uM). Samples were incubated for
4 hours and read on a Pherastar FSX Plate Reader (BMG Labtech™) at Ax380 nm and Aem430
nm for Boc-VPR-AMC, PFR-AMC and KHLF-AMC; and at Aex320 nm and Aem400 nm for Mca-
RPKPVE-Nval-WRK(Dnp)-NH2. Data were analysed to determine percentage inhibition as
described in example 3. Data were plotted against concentration of test antibody and a 4-

parameter sigmoid fitted to determine IC50 (Genedata Screener™).

The humanised grafts of Ab 10273 retained specificity for KLK5 and showed little or no inhibition

of the other KLK family members tested (data not shown).

Level of Inhibition of KLK5 by humanized grafts

A capture assay was developed to ascertain the level of inhibition of KLK5 activity mediated by
the humanised Ab 273 graft variants.

Nunc Maxisorp black 384 well plates (Sigma Aldrich™) were coated with F(ab'), Fragment Goat
Anti-Human IgG Fcy Fragment Specific (Jackson ImmunoResearch™) at 10ug/mL in carbonate
coating buffer and left overnight at 4°C. Plates were washed 3 times on a Biotek™ plate washer
with PBS and 0.005% Tween-20 and plates were blocked with 20 uyL/well PBS with 1% BSA, for
1hr at room temperature. Plates were washed as above and 10ul of 5nM antibody (diluted from
stock using assay buffer: 150mM NaCl, 50mM Tris, 200uM EDTA, 0.005 % (v/v) Tween-20, pH

7.6) added to the appropriate wells. The plates were sealed and incubated overnight at room
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temperature before washing. 10ul of 250pM KLKS (diluted from stock in assay buffer) was then
added to the relevant wells, incubated at room temperature for four hours before addition of 10ul
of 600mM BVPR-AMC substrate. Antibody was omitted and was replaced by assay buffer for the
“maximum activity” control wells whilst no substrate or no enzyme (replaced with assay buffer)
was added to the “minimum activity” control wells. Fluorescence (Aex380 nm Aem430 nm) was read

every hour for four hours using a PheraStar FSX plate reader.

Data were analysed to generate percentage inhibition of KLK5 values. Each Time 0 value was
subtracted from its equivalent Time 4hr value to give a normalized, baseline corrected set of data.

The following formula was used to convert the normalized fluorescence values to % inhibition:

Test — Min)

% Inhibition = 100 x (1 - m

Min = minimum activity value; Max = maximum activity value

Data were plotted to generate the bar graphs shown Figure 10. The percent inhibition values
ranged from 95% to 97%, demonstrating that the antibodies 10273 grafts were able to almost
completely inhibit KLK5 enzyme activity.

Example 9: Biophysical characterization of humanized antibodies

Characterization of antibodies by mass spectrometry

The identity of each antibody was confirmed by intact mass measurement of the heavy and light
chains by LC-MS using a Waters ACQUITY UPLC System with a Xevo G2 Q-ToF mass
spectrometer. Samples (~5ug) were reduced with 5 mM tris(2-carboxyethyl) phosphine (TCEP)
in 150 mM ammonium acetate at 37°C for 40 minutes. The LC column was a Waters BioResolveT
RP mAb Polyphenyl, 450 A, 2.7 um held at 80°C, equilibrated with 95% solvent A (water/ 0.02 %
trifluoroacetic acid (TFA) / 0.08 % formic acid) and 5% Solvent B (95 % acetonitrile / 5 % water /
0.02 % TFA / 0.08 % formic acid) at a flow rate of 0.6 mL / minute. Proteins were eluted with a
gradient from 5 % to 50 % solvent B over 8.8 minutes followed by a 95 % solvent B wash and re-
equilibration. UV data were acquired at 280 nm. MS conditions were as follows: lon mode: ESI
positive ion, resolution mode, mass range: 400-5000m/z and external calibration with Nal. Data
were analysed using Waters MassLynx and MaxEnt Software.
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with the expected mass. However, a +80Dalton difference was seen between the observed and
expected heavy chain mass for all 10273 molecules except for 10273 gL2-Q1RgH1-D19N-Y9F

(Table 7).

This was identified to be a post-translational modification of Tyr 9 in the heavy chain and was

confirmed to be sulphation by Western blotting using an anti-sulpho-tyrosine antibody.

Additionally, incubation of 10273 gL2-Q1RgH1-D19N with abalone sulphatase at 37°C for 1 hr
reduced the proportion of the +80 Da modification by ~17%

as judged by intact mass

spectrometry.
Table 7
Light Chain (Da Heavy Chain (Da o
Sample description J (Da) y (Da) % + 80
Exp Obs A Exp Obs A Da
10273gL2gH1 23707.2 | 23709.0 | 1.8 | 51260.2 | 51343.6 | 83.4 95%
E)(;ZgLSgLZ-ngHL 237352 | 23737.0 | 1.8 | 51259.2 | 51342.2 | 83.0 80%
10273gL2-Q1RgH4-
D19N gH13 23735.2 | 23734.8 | -0.4 | 51231.2 | 51316.0 | 84.8 100%
10273 gL2- o
Q1RgH1-D19N-Y4F 237353 | 23737.8 | 2.5 | 512432 | 51327.8 | 846 85%
10273 gL2-
Q1RgH1-D19N-Y6F 237353 | 23737.8 | 2.5 | 51243.2 | 51327.8 | 84.6 75%
10273 gL2-
Q1RgH1-D19N-YOF 237353 | 23737.8 | 2.5 | 512432 | 512478 | 46 0%
10273 gL2-
higG4p | Q1RgH1-D19N- 237353 | 23737.8 | 2.5 | 512432 | 51327.8 | 846 75%
Y12F
10273 gL2-
Q1RgH1-D19N- 237353 | 23737.8 | 2.5 | 51243.2 | 51328.0 | 84.8 85%
Y15F
10273 gL2-
Q1RgH1-D19N- 237353 | 23737.8 | 2.5 | 51243.2 | 513276 | 844 75%
Y16F
10273 gL2-
Q1RgH1-D19N- 237353 | 237378 | 2.5 | 51257.2 | 51341.8 | 846 75%
T14V
10273 gL2-
Q1RgH1-D19N- 237353 | 23737.8 | 2.5 | 512452 | 51329.4 | 84.2 65%
T14S
higG1 10273gL2gH1 23707.2 | 23706.2 | -1.0 | 51417.4 | 51497.2 | 79.8 70%

Exp. = Expected; Obs = Observed; A = Delta
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Thermal stability (Tm) measurements

The melting temperature (Tm) or temperature at the midpoint of unfolding was determined using
the Thermofluor assay.

For the Thermofluor assay, the fluorescent dye SYPRO® orange was used to monitor the protein
unfolding process by binding to hydrophobic regions that become exposed as the temperature
increases. The reaction mix contained 5 pL of 30x SYPRO® Orange Protein Gel Stain
(Thermofisher scientific, S6651), diluted from 5000x concentrate with test buffer. 45 yL of the
10273 Ab sample at 0.2 mg/mL, in PBS pH 7.4 was added to the dye and mixed. 10 pL of this
solution was dispensed in quadruplicate into a 384 PCR optical well plate and was run on a
QuantStudio 7 Real-Time PCR System (Thermofisher™). The PCR system heating device was
set at 20°C and increased to 99°C at a rate of 1.1°C/min. A charge-coupled device monitored
fluorescence changes in the wells. Fluorescence intensity increases were plotted, the inflection
point of the slope(s) was used to generate apparent midpoint temperatures (Tm).

Two unfolding transitions were observed for all antibodies. The first can be attributed to the CH2
domain and the second can be attributed to an average of the Tm of the Fab unfolding domain
and CH3 domain.

There was no difference in thermal stability between the 10273 1gG4P antibodies (Table 8). An
increase in thermal stability was observed for the IgG1 format of antibody 10273 glL2gH1
compared with the corresponding IgG4P format as expected. (Heads et al “Relative stabilities of
IgG1 and |gG4 Fab domains: influence of the light-heavy interchain disulfide bond architecture”.
Protein Sci 2012; 21:1315-22).

Table 8
Tm(°C)
Descriptor Fab

domain SD CH2 domain | SD

10273gL2gH1 75.1 0.1 66.3 0.2
10273gL2-Q1RgH1-D19N 75.2 0.1 66.4 0.1
10273gL2-Q1RgH4-D19N 751 0.2 66.5 0.2
higG4P 10273 gL2-Q1RgH1-D19N-Y4F 75.7 0.1 66.6 0.2
10273 gL2-Q1RgH1-D19N-Y6F 75.8 0.2 66.4 0.2
10273 gL2-Q1RgH1-D19N-Y9F 75.6 0.1 66.6 0.1
10273 gL2-Q1RgH1-D19N-Y12F 75.5 0.1 66.7 0.2
10273 gL2-Q1RgH1-D19N-Y15F 75.5 0.1 66.5 0.2
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10273 gL2-Q1RgH1-D19N-Y16F 75.4 0.2 66.4 02
10273 gL2-Q1RgH1-D19N-T14V 75.5 0.3 66.7 0.1
10273 gL2-Q1RgH1-D19N-T148 75.3 0.2 66.3 0.3
higG1 | 10273gL2gH1 80.2 0.1 69.9 0.1

Further biophysical characterization was performed on three humanized IgG4P antibodies,
antibodies 10273 gL2H1, gL2Q1R-gH1D19N and gL2Q1R-gH4D19N and one in the IgG1 format,
antibody 10273 gL2gH1.

Experimental isoelectric point (pl) measurement

An iCE3™ whole-capillary imaged capillary isoelectric focusing (clEF) system (ProteinSimple)
was used to experimentally determine pl. The 10273 Ab samples were prepared by mixing the
following: 30 yL sample (froma 1 mg/mL stock in HPLC grade water), 35 pL of 1% methylcellulose
solution (ProteinSimple, 101876), 4 uL pH 3-10 pharmalytes (ProteinSimple, 042-848), 0.5 uL of
4.65, 0.5 ul 9.77 synthetic pl markers (ProteinSimple, 102223 and 102219), and 12.5 yL of 8 M
urea solution (Sigma Aldrich®). HPLC grade water was used to make up the final volume to 100
ul. Samples were focused for 1 min at 1.5 kV, followed by 5 min at 3 kV, 280 nm images of the
capillary were taken using the Protein Simple software. The resulting electropherograms were
analysed using iCE3 software and pl values were assigned (linear relationship between the pl
markers).

A higher pl was observed as a consequence of mutations in the light chain Q1R and heavy chain
D19N. A difference in isotype, that is IgG1 instead of IgG4P also resulted in an increased
experimental pl. Both the mutations and a change in isotype could be exploited during
manufacture for removal of host cell proteins in the first ion exchange step (AEX). An increased
pl also allows for formulation in more common buffers (around pH 5 to 6).

Table 9
Descriptor pl
10273 gL2gH1 6.2
IgG4P | 10273 gL2-Q1RgH1-D19N | 6.6
10273 gL2-Q1RgH4-D19N | 6.6
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IgG1 | 10273 gL2gH1 | 7.3 |

Hydrophobic Interaction Chromatography (HIC)

Hydrophobic Interaction chromatography (HIC) separates molecules in order of increasing
hydrophobicity. Molecules bind to the hydrophobic stationary phase in the presence of high
concentrations of polar salts and desorb into the mobile phase as the concentration of salt
decreases. A longer retention time equates to a greater apparent hydrophobicity.

The 10273 Ab samples at 2mg/mL were diluted 1:2 with 1.6 M ammonium sulphate and PBS (pH
7.4).10ug (10uL) of sample was injected onto a Dionex ProPac™ HIC-10 column (100 mm x 4.6
mm) connected in series to an Agilent 1200 binary HPLC with a fluorescence detector. The
separation was monitored by intrinsic fluorescence (excitation and emission wavelengths, 280 nm
and 340nm respectively).Using Buffer A (0.8 M ammonium sulphate 100mM Phosphate pH7.4)
and Buffer B (100mM Phosphate pH7.4) the sample was analysed using gradient elution as
follows, (i) 2 minute hold at 0% B, (ii) linear gradient from 0 to 100% B in 30 minutes
(0.8mL/minute) (iii) the column was washed with 100% B for 2 minutes and re-equilibrated in 0%
B for 10 minutes prior to next sample injection. The column temperature was maintained at 20°C.
The retention time (in minutes) is shown in Table 10.

Table 10
Main Peak
Descriptor retention time
(min)
10273 gL2gH1 16.3
IgG4P | 10273 gL2-Q1R gH1-D19N 17.4
10273 gL2-Q1R gH4-D19N 19.8
1gG1 10273 gL2gH1 15.1

Only small differences in retention time, that is, apparent hydrophobicity, were observed between
the different 10273 antibodies and all were considered to exhibit greater than average
measurements, hence potentially exhibiting a propensity to aggregate (Jain et al “Biophysical
properties of the clinical-stage antibody landscape” Proc Natl Acad Sci U S A. 2017 Jan
31;114(5):944-949. doi: 10.1073/pnas.1616408114. Epub 2017 Jan 17). All molecules therefore
showed a greater tendency to bind the HIC matrix. HIC matrix has been used as an alternative
step to ion exchange in manufacture.
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Solubility measurement using polyethylene glycol (PEG) measurement

An understanding of colloidal stability (solubility) can be derived from examining the effect of
polyethylene glycol (PEG) precipitation. PEG was used to reduce protein solubility in a
quantitatively definable manner, by increasing the concentrations of PEG (w/v) and measuring
the amount of protein remaining in solution. This assay serves to mimic the effect of high
concentration solubility without using conventional concentration methods.

Stock 40% PEG 3350 (Merck, 202444) solutions (w/v) were prepared in PBS pH 7.4; 50 mM
sodium acetate 125 mM sodium chloride pH 5.0 (common storage buffers) and 50mM histidine,
250mM proline pH 5.5 (common pre-formulation buffer). A serial titration was performed by an
assist plus liquid handling robot (Integra, 4505), resulting in a range of 40% to 15.4% PEG 3350.
To minimize non-equilibrium precipitation, sample preparation consisted of mixing the 10273 Ab
samples and PEG solutions at a 1:1 volume ratio. 35 pL of the PEG 3350 stock solutions was
added to a 96 well v bottom PCR plate (A1 to H1) by a liquid handling robot. 35 uL of a 2 mg/mL
10273 Ab solution was added to the PEG stock solutions resulting in a 1 mg/mL test
concentration. This solution was mixed by automated slow repeat pipetting and incubated at 37°C
for 0.5 h to re-dissolve any non-equilibrium aggregates. Samples were then incubated at 20°C for
24 h. The sample plate was subsequently centrifuged at 4000 x g for 1 h at 20°C. 50 pL of
supernatant was dispensed into a UV-Star®, half area, 96 well, uClear®, microplate (Greiner,
675801). Protein concentrations were determined by UV spectrophotometry at 280 nm using a
FLUOstar ®Omega multi-detection microplate reader (BMG LABTECH). The resulting values
were plotted using GraphPad Prism version 7.04, PEG midpoint (PEG) score was derived from
the midpoint of the sigmoidal dose-response (variable slope) fit.

The data is shown in Table 11 where a higher PEG midpoint (%) equates to a greater probability
for high concentration stability/solubility.

AtpH 7.4,10273 gL2gH1 (IgG4P), shows the highest PEG midpoint (greatest predicted solubility),
however shows the lowest solubility in acetate pH 5. This trend was different to the corresponding
IgG1 molecule, where there was no difference in the predicted solubility between PBS pH 7.4 and
acetate pH 5. Both 10273gL2-Q1RgH1-D19N and 10273 gL2-Q1RgH4-D19N, showed a similar
PEG mid-point in PBS pH 7.4 and the histidine pH 5.5 buffer, however there was a decrease in
acetate pH 5.
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Table 11

PEG mid-point

Descriptor pH7.4 | pH5.0 pH 5.5
PBS acetate | Histidine/Proline

10273 gL2gH1 11.7 8.3 9.7
IgG4P | 10273 gL2-Q1RgH1-D19N 10.5 9.1 10.1
10273 gL2-Q1RgH4-D19N 10.4 9.5 10.5

| 1gG1 10273 gL2gH1 10.7 10.4 not done

Effect of stress at air-liquid interface (aggregation assay)

Proteins tend to unfold when exposed to an air-liquid interface, where hydrophobic surfaces are
presented to the hydrophobic environment (air) and hydrophilic surfaces to the hydrophilic
environment (water). Agitation of protein solutions achieves a large air-liquid interface that can
drive aggregation. This assay serves to mimic stresses that the molecule would be subjected to
during manufacture (for example ultra-filtration) and to provide stringent conditions in order to try
to discriminate between different antibody molecules.

Samples in PBS pH 7.4 or 50mM sodium acetate and 125m sodium chloride, pH5 were stressed
by vortexing using an Eppendorf Thermomixer Comfort™. Prior to vortexing the concentration
was adjusted to 1mg/mL using the appropriate extinction coefficients (1.46 Abs 280 nm, 1 mg/mL,
1 cm path length) and the absorbance at 280nm, 340nm and 595nm obtained using a Varian Cary
50-Bio spectrophotometer® to establish the time zero reading. Each sample was sub-aliquoted
into 1.5 mL conical Eppendorf®-style capped tubes (3x 250 pL) and subjected to vortexing at
1400rpm at 25°C for 4h. Aggregation (turbidity) was monitored by measurement of the samples
at 595nm using a Varian Cary® 50-Bio spectrophotometer

The aggregation propensity at 4 hours in two buffers for the different antibodies is shown in Table
12 and Figure 11.

Table 12
Descriptor PBS pH 7.4 Ac/NaCl pH 5
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mean mean
absorbance | SD absorbance | SD
595nm/4h 595nm/4h
10273 gL2gH1 0.14 0.02 0.49 0.02
IgG4P | 10273 gL2-Q1gH1-D19N 0.35 0.03 0.60 0.04
10273 gL2-Q1RgH4-D19N | 0.44 0.04 1.1 0.10
IgG1 10273 gL2gH1 0.02 0.00 0.01 0.00

The IgG1 10273gL2gH1 showed greatest aggregation stability in both buffers and generally all
10273 antibodies were more aggregation stable in PBS pH 7.4.

Chemical denaturation(unfolding) using guanidine hydrochloride unfolding by Circular dichroism

(CD)

The antibodies were subjected to unfolding using the chemical denaturant (guanidine
hydrochloride) as test of robustness.

Guanidine HCI was titrated from 0-4 M, over 48 wells in a 96 well plate using the DragonFly®
(TTP labtech, Cambridge, UK) and sample added at 7.5uM (final) in 80puL total volume before
equilibration overnight at room temperature. 70uL were transferred to a deep well plate for
analysis by automated circular dichroism (Chiroscan™ : ACD, Applied Photophysics,
Leatherhead, UK). Circular dichroism measurement was acquired in the Far UV region 260-
190nm, using a 0.5nm step size with 1s / timepoint, 1nm bandwidth and a flow-cell cuvette of
0.2mm pathlength. CD signal at 210nm was fitted to a sigmodal, Bi-dose response curve in Origin
9b.

The 10273 antibodies tested appear to have similar denaturation profiles according to the
chemical denaturation midpoints (Cm) (Table 13), with two apparent transitions, hence
demonstrated similar robustness to chemical denaturant.

Table 13
Descriptor Cm1 Cm2
10273 glL.2gH1 1.38 2.69
10273 gL2-Q1R gH1-D19N 1.36 2.7
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| 10273 gL2-Q1R) gH4-D19N 1.48 2.76

Assessment of Self-Interaction using AC-SINS (affinity capture self-interaction nanoparticle

spectroscopy).

The set of 10273 antibodies were tested in the AC-SINS assay (Liu Y . MAbs. 2014 Mar-
Apr;6(2):483-92) to assess self-interaction propensity and hence inform on aggregation stability.

Goat anti human-Fcy specific capture antibody (Jackson ImmunoResearch) was buffer
exchanged into 20mM sodium acetate, pH 4.3, diluted to 0.4 mg/mL and 50uL added to 450uL
citrate-stabilised 20nm gold nanoparticles (TedPella, USA) and left overnight at room temp. The
conjugated nanoparticles were blocked with 55uL PEG-thiol for 1 hour, centrifuged at 21,000 x g
for 6 min, the supernatant removed and resuspended in 20mM sodium acetate, pH4.3 to a final
volume of 150pL.

The 10273 antibodies were diluted to 22 pg/mL in PBS, pH7.4 (200uL) and added to an equal
volume non-specific whole 1gG (Jackson ImmunoResearch), vortexed briefly and 72uL added to
a 96-well plate. 8uL of nanoparticles were added to each well (n = 4). Absorbance were read on
a BMG plate reader from 500-600nm, fitted to Lorenzian curves (RShiny) and PBS only
subtracted from the samples to give AAmax as detailed in Table 14. The greater AAmax, the
greater the propensity for self-interaction. The tested 10273 antibodies showed a low Amax and
Akmax (from PBS background) suggesting a low propensity of self-interaction.

Table 14

Descriptor Amax | AAkmax
10273 gL2gH1 530.9 1.41
10273 gL2-Q1R gH1-D19N 531.15 1.66
10273 gL2-Q1R gH4-D19N 531.59 2.1
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