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Anti-TIM-3 Antibodies

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

Background to the Invention

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

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

Circulating human tumor-specific CD8* T cells may be cytotoxic and produce cytokines in
vivo, indicating that self- and tumor-specific human CD8* T cells can reach functional
competence after potent immunotherapy such as vaccination with peptide, incomplete
Freund's adjuvant (IFA), and CpG or after adoptive transfer. In contrast to peripheral
blood, T-cells from metastasis are functionally deficient, with abnormally low cytokine
production and upregulation of the inhibitory receptors PD-1, CTLA-4, and TIM-3.
Functional deficiency is reversible, since T-cells isolated from melanoma tissue can
restore IFN-y production after snort-term /n vitro culture. However, it remains to be
determined whether this functional impairment involves further molecular pathways,
possibly resembling T-cell exhaustion or anergy as defined in animal models. (Baitsch et
al., J Clin Invest. 2011,121(6):2350-2360).
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Frogrammed cel death 1 (PD-"3. aiso calied CD27¢. s a type L membrane protein

encoded in humans by the PDCOT gene. 1 has hwe ligands, PD-L1 and #PD-1L.2.

The PD-1 pathway 18 a key immune-inhibicry mediator of T-call exhaustion. Blockade of
fhis pathnvay car lead o T-eell aclvation expansivs ard erhanced efecion funchivns,
A3 sach, PD-7 negative’y regulates T cel responses. 2U-" has beohioenttied as 2
marker of exhausted 7 cals i clyonic disesse states ard blockade 2fF PO 1P
interactons bas Been shown o pataly estore T cel funulion. [Saxwsh: gt al.. JEA VO

E =) i, oy N o o A T
207 Bepiewber 27 2070, nei87. 2184,

Nivolumab (BMS-URE588) is a anti-FPD-1 that was approved for the eatment of
melanoma in Jagan in suly 2014 Cther anli-FE-1 artibodies are cesorbsg in WC
20100077534, WC 2008127188

g -

celrrunsglobulin musin 2 TIV-E s an mmune regulator ider tfied as oeing
gpregulaied on exhausteg COO- T cuils {Bakuishi et al . JEA V! 207 Ysprember 27
2010, pp2 1872784 T3 was orignaly entifed us beny selscively exprossed of
IFhvesasoreting Th7 ang T27 eals Irwrattion of TIM-Z wih ds Lgang, galesin-g, ngusrs
cell daath i T3 7 cels Art-TIN-3 antibodies are descrbeg in Ngiow ot al iCancor
Res. 2017 May 15:7101Ch 3840 51 and n US8,552 186,

Foth T2 and PO-1 can funclion as negative regu ators of T cell "esponses ane

sombaned targeting of *the TiV-3 ane PD-1 pathways is 1mors effective In controling tame
%

growth than targeting edber oot way alone. {(Sakushy et al JEM VO 207 Suptemser
¥, 2510, ppl 87-27 84 and Noiow of ai Canser Res. 2017 May 15 71{101:3540-51)

-

ha

TIM-3 can also be expressed o1 the surface of wmor cells, partisulady tumo~ cells of
rematongelic origin. such for exampie acule mye.o'd leuvkemia cells i<{kusnige et al |
Cell Btern Cell 2010, 3.7i8Y708 17, Therefore in some instarces TIM-3 could ke a wmor-

associated antigen that couls be targeted by specifc artibodies

Summary of the Invention
The present nventon s concermed with antibodies or antigen bindng fragments. that
hind o T.M-3. Heavy and lignt chain polypeptides are also disclosed. The antibodies.

antiger binding fragments and >olypeplides may be provided in iso.ated and/or purified
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fonm and may be formulated 0l compositions suitable for Use 'n research. the

Giagross.

1 some gmiodimenis the artibogy. or antgon bind.rg fagrent o

cytoioxic,

cerls. o

ysefi. n breating sancer owirg to its cytotoxc effect,

€.q. acaingt TiM-3

some emmbogiment

axpressing celis, such as

erapy and

~ polypaptde is

TA1-3 expressing T-cel's or turrour

s e antibody, or ardigen binding fragment or noypeplide is

such as anus “wye od 'sukema,

1 soTe erbodmenis the antinody, or antigen

efective ‘o restore Tcel f

exbauston or T oal anergy.

Suitable carcers inc.ude

inging fragmens, or ¢

feukamia,

slypaplics may be

whetonin T-cols. g O08 T-ocols. axniniting T-call

T

Jifferent aspects of the presert invention are nascd on antibedies designated AY, H1C

__l‘\ .r«

25‘ ﬂ"‘(* (;_‘;”‘

desigrated A17

""w»

=.riher asp
and A1 gl

scts of th

sresent inventon are bassd on antibedies

in one aspect of the oresent nventicn an antbady. or antgen dindng fragment. |

provided. the amiro acid sequerce cf the ant t‘csc;f may compnss e am no acie

sequancesiited

SoILONes 1oV

i LC-CLR2:
i C-CORG:

il HC-CDR™:

v; HC-CORZ

vi HC-CERS:

RABOUIESYLA

GYTETSYVYMA

SYVEE

ENPEGUSTSYALKFOS

SPEVWTALFDY

Loof e amino a0 sequences v o vt or preferaby tre aming asid

SELGIDNC:24% or
(SEC ID NOES;
(SEQ 1D NEC2E;

SO0 NC25)

or 2 vatiart thered’ in which one or bwo o7 three amino adds in ons or more ¢f e

seOUEnces (i o (v are repiaced with another antino acia.



In cornection with al aspecis of tre present irverton. \n embodimen’s wheein HC-
CDORY. 8YYMH (BEQ 1D NO:5E:. this seguence may be comprised i the laiger sequence
GYTFTSYYNH (8EG 1D NO: 245,

“he artibody, o artigen binding fragmen:, ray comrprise ai least one l'ght chain variable

region ncorpurating the Glow'ng CORs:

LC-COR™Y RABQDBEYLA 1820 1D NGE;
LC-CORZ: AASTLCS iSEQID NCTS
LC-CORS: SOBYSEFPT {SEQIDNO 8

The antibody. or anigen bindirg fragment. may corprise at isast ong heavy chain
varable regicn incorporating the folowrg CORs:

HC-CORT: BYTETSYYMH SEQ D NC:24. o7
SYYMH SEQ 1 NC S8

HC-COR2: INPSGGSTSYARKIGG  'SEQ D NC:25)

HC-CDR2: SPGUVTALFIY SEQ [T NC28)

The antibody may comprise af least one Leht chain verable region necorporating the
CDRs snown i Figures * o~ 3 Tro antibody may comprise ot least one Peavy chain

variab e region incorporating the CORs showr nFigures Z or 3.

The aptibody may comorise at sast one light chain vanabie region (V) comprisng the
amino acid sequenrce cf one of SEQ D NQOs 1. 6.7, 8 or one of the amino acid
sequences shownr in F?gu:‘e 1 or an amino acid sequarce ha*sirxg at least 73%, more

W BB 88%. 80%. 8% 92% J3:f%;,
G4%L. 95%. 98% 87 98Y. Y%, o 100% sequence centiy o one of SEQ 1D NG

preferably one ¢f at jeas! 7o, B0 BSW 88%, &7

8 7, B orto the amino acid sequence of the V. char aming acld sequence shown in
Figure 7

The antibody may comprisc at least ore heavy ¢hain vatiab'e rogior [V« comprising the
amino acd sequance of one S SEQ 1D NQOs 19 24 or 58, 25 28 or one of the aming acid
saguerces shown in Figure 2 or ar amino acid secusnse Faving at .east 704, more
preferably one of at least 78%.. 804, BBY%.. 88%:, 87+ 88%. 8OV, 80 §1%. B0 93%.
GavL, BBY. 88Y: 87, U84, 984 or T00%. sequence identity to onc of SEQ ID NDs 19,
24 or 58, 25 Z€ cric the aming acic sequerce of the Vi, chain amiro acid sequence

shown in Figure 2
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The antbody may comprise at cast one Lght chain varabee rogion comprisnyg the amiry
acid sequence of ore of SEDIDNGs 7 8.7 3 orone of the aming acid saguarces
shown in Figure 1 {or 37 amiro acic seguence having at .east 70%, more preforably o
. BTN B5%. SO, 35%,

o oneof BECGHINGs 1,8, 7, 3 or o onn of thn amne acid soaunnaos of the V. chain

of at least 7

5 B9 or 100%:. seauerce identity
aruno acid sequerce shown nFigure 1) and at least ore heavy chan varable region
comprsirg the arimo acd secuence sfone of SEQ IO NGs 19 24 ¢r 88 25 28 orore
of the arino acid seauence showr 1 Flgure 2 or ar amire ac’s sequence having at
CB8%. BYH. G0

T 9BYL GEW. or 100% sequencs dertlly o one of

zsast 7C%, more preferaby one of gt east 7

]

T 929 937, 4%, §5%. 55
QI NGs 15 24 or 52 26,

anicg acd secuence snown inFigurs 21

¢

4

4
0,3
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I8 orioone of the aming acid seauerces of the V. chain

Trhe aribooy may optonaly brd HIV-3. The antidccy may optionaly Have amino acid
sequence cemponents as vescribed sbove, The antibedy may ke an gG. b one

amoodinert an in vine conpiex. cptionaly solaed. compising an antbody, or antigen
LIRING fragrment as doescrbed heroe, sound o TIN. 3 s ;:=r0a—-‘ided.

In o aspect of e gresent inverylion an isoated heavy chain variable region polypoptic
‘s nrovided, the haavy enaln vaaabla ragion polypaptide comnrising the folicwdrg CORs:
=C-COR™: GYITT8YYME (SEG D ND 243, o7

SYYhH (STQHD NGO .5B)
SC-COR2Z: LRPBGEETBYALKFLG ISEQID 54&2};2:3}
=“C-CUR3: SEGEVVTALRDY (SEQ D NG28)

Im ore aspoct of ing nrosent irvontion an artbody. or antigon bingng ffagmcnt. -1
oviced, the antibody or antigen binding fragment, comprising a hoavy chan ard a light
chain variabe region sequence, wherei
e heavy crar comprises 2 RO DDRY, =0.C0R2 HE-CDR3. having at lnasy
85% pverall secuances dentity 0 SYTFTSYVYRMH {SEQ I NOC.24% or SYYME
(SFEG D NGSS, INPSCOSTEYADKFLG (800 I NG2E, 8PEGWTALFDY
$SEG D fS:?v:‘st -aspecivaly ard
*he light chain comorses a LGC-COR" LG-CO0R2, LG-CHR3 having at least 85%

averal secuence identity to RASGDIGSYLA (SEG 1D NGB AASTLQS (SFQ D
NO 7w GOSYESPP T (SEQ I NO €. rasnectively.
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In some embodiments the degree of sequence identity may be one of 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100%.

In another aspect of the present invention an antibody, or antigen binding fragment,
optionally isclated, is provided comprising a heavy chain and a light chain variable region
sequence, wherein:
the heavy chain sequence has at least 85% sequence identity to the heavy chain
sequence: SEQ ID NO: 19, and
the light chain sequence has at least 85% sequence identity to the light chain
sequence: SEQ ID NO:1.
In some embodiments the degree of sequence identity may be one of 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 100%.

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

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

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

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

B10
In one aspect of the present invention an antibody, or antigen binding fragment, is
provided, the amino acid sequence of the antibody may comprise the amino acid
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sequences i) to iii), or the amino acid sequences iv) to vi), or preferably the amino acid
sequences i) to vi):

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

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

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

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

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

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

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

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

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

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

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

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

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

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

The antibody may comprise at least one light chain variable region incorporating the
CDRs shown in Figures 1 or 3. The antibody may comprise at least one heavy chain
variable region incorporating the CDRs shown in Figures 2 or 3.
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The antibocy may comprise at least one 'ght chamn variable region (Vi comprisng the
artino acid secuerce of one o SEQ I NOs 2. ¢, 10, 17 o~ one of ¢ amine acic
SBQUENCESs SNoWN i Figure 1 o gn amino acid sequence having at least 70, more
preferably one of atoast 75% . 80%. 8%, 88+ 874 88%,, BEY%. GO%., 017, §2%. 3%,
GAT, G5 g% G, 985 30%. or 130%

9. 10, 1 or o the amino acid sequence of the V. chain arine adic seguenee shown in

sequenrce idertity 10 ore ol SFQ IDNCs 2

Figure 1

The artipody may compnse at least one heavy chan vanable regior V.5 comprising re
aming acid seguerce of one of SEG D NQOs 20, 27 or 58. 28, 29 or one of the amino acid
seguences shown in F gua,re orar amine asic seguenze b %.—'ing atigast ¥2%. more

A, BEY. 89%, 90%. 91%, 92%,. 935
94U, 9bYh, BB, 87U, 998 98 or 100 sequence identity to ore of SEQ D NOs 20
27 or B8, 28 29 or tc the amine acid sequerce of the Va4 chain arine acid secuence

preforably ore of at loast 758, 805%. 854 868,

shown in Figure 2.

The arfpody may cemperise at lsast ore ight chain variable region comprsing the aming
acid sequencn of one of SEG D NDs 2, 8, 10 1 or one of the amnine sod seguences

shown in Figure 1107 an amiro acld sequerce having at 'east 70%. more proferably one
of at lsast 75%., 804 85%
to ong of SEQ I NOs 2. 9, 10 11 orto one of the amiro acid sequences of the V. chain

. sequence iderity

amino acid sequsrce shown in Flguse 11 and &t least one heavy cnhain vanianle regior
comprising the aminc acid sequence of one of SELG 0 NOs 20 27 or 58, 28, ZG cr one of
tre arine acid sequence show n Figure 2 {or an amire acic seguence having a1 east

L, 80%, 85% BG¥. 87 88%. BOYh, 90%. 914

¥

T0%. more preferanly one of atleast 75
8270 G3%, 04%., 85%, 08%,. 97%. 98%. 88%. or 100% sequence dentity o one of SEQ
1D NQOs 20 27 or 55, 28, 20 o7 10 one of the amiro acid sequences of the V., chan amino
ac.e sequenze shown in Figure 23,

The antibody may optonally bind TIM-3. The antibody may opionaly have amine acid

sgquance comporerts as described above. Tre antipody may be an 190 In one

amhadinent an in viro compaex, opticnaly isclated. comprising an antibedy. or antiger
pinding fragmert, as descrined herein pound to TIM-3 is provided.

in one aspect of the present inventon an iso.aled heavy chain varakle region polypeptide
s provided. the neavy chalr variabe reg.on polypeptide comprsing the following CORs:
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HC-CDR1: SEBIGS3OYYWG BSEGIDKCZ2T o
BIOVYHNG {SEQ D NOEE

HC-CERZ: SIVYSGETYVYNPELKS {SEG 1D NG2B)

HCCORE: GEHREEFDY iSRG 1D NO2

11 ome aspect of the presant mvanton an artbady. or antiger bndirg fragment 's
groviced, Ine antibody. or artgsn b dng fragmert, comprising & heavy char and a light
chain variable region sequence wheran,
Yre heavy chaln comprises a FC-CDR CORZ AC-COR3E. ravirg at least
254 pvergl secuerce icertity 1o GGS uS‘*S”"‘*f VWG STGID NC2T or
SEOYVYWE (SEQ 1D NGBS SIYYSESTYYNPSLKS (8EG D NO:28),
GFHRGRFIY (SEG D NG 28), resnectivaly. and

ine ight crain comprises 8 | C-CORY 1 C-CER2,  C-CHRG. raving at leas: 8874,
overal ¢ ’; uence identity fo RABGEVESYLA SO 15 NG:GL DATRNRAT IBH D
NGty O SEG D NCi1L respectvely.

nsore erbociments the deg:’ee of sequence dentity may ne one of B 877, BB

B, 803, 970, 825, 80%, BAk, OB B8 U7 8B, £ or 1007

v arcther gspect of e orozert nwortion an antinedy  or antigen binding fragmaont.
aptera wisclateq, 's provided comperdsing e neavy ohain and a light chain variab o rog.on
setquarcs. wherain:
the neavy chain seqguente nas at leoast Bh0 sequense dertly o the heavy chain
sequarce: SEQ 1D ND 20 ard
the dght crain sequence mas at least 3575 sequence idantity to the lght char
sequence: SELQ D ND 2
I some emboedments the degree of ssouencs idently may ve cre of 864 87%. 88%

89% O0%. 94§27 93%. 94w G5 GAYL §7Y. O8%. S9Y. or 400

In some embediments the artinody. antigen binding fragrment, o7 noypeptide Surther
comprises vaniah.e region heayy chair framework sequences betwoon tha CRs
according o the arrangement ~CFR1THD CORTHOPRZIHEC- DORZHIFRIEC-
CPRRIHCTR4 The Famework sequences may be derved rom buman consensus

frarowork scouencos.

I ong aspect of the oresert inventicn an isoated ight chain va-able region oolypeoptide

optoraliy in combination with & heavy chain variabie regior poiypeptide as described
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herein. is providad. the Lght chaim variab & region polypeplide cometising tha following
“Rs:

LC-COR1:  RASQSVSSVLIA (SEQ ‘D NOGi
LC-CDR2:  DATNRAT (SEQ ID NO:10
1C-COR3 QFRRT (SEGID NG 1

in some emocdiments re antipady. artigen dinging fragment. o7 poiypeptde furiner
comorises varable reg.on icht chalr framewors sequences between the CCRs according
te the arangemert LCFR1LC-CORYALCFRZ.LC-CORZLCFR3LE-CDR3.LCFR4, The

framewers sequences may be derived from human consensus framework sequances.

Ge

In one aspect of the present inventon an antibody. or ant'gen bnding fragment. ‘s
provaad, the aming acid sequence of the andibody may comrprise the amine acid
secUences il to iz or the amino acid seouancas v o vi; or preterably the aming acid

sECUENCESs © 1o vil:

iy LC-CDRA. RSSQSLLHSNGYNYLD  {8EQ 1D NO:12:

it LC-COR2: LGSNRAS ISEQID NO 13;

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

vt HC-CORT: SGSISSSNWWS (SEQ iD NO:30;: o
SINVAAS (SEQ iD NO.B0;

vi HC-COR2: EYHSGSTNYNPSLKS  (SEQ D NOS3T

vit HC-CDR3: VVAVAGTVDY /SEQ D NO 32}

or a varant thereo® in which one or two or throo amirg acids in one or mere of tho

ssquerces (i 1o {vh are renlaced with ancther am'no acid.

in conrection with all aspects of the present irvention, n embediments whesin HC-
CORY SENVWWAS ISEQ 1D NOBO: ths sequence may be comprsed in the arger
sequerce GOBISSSNYWNE (BEQ D NU: 30

The antibcdy. or antige binding fragment, vay comprse at least one ight chain variable
regon incorporating the foliowing CORs:

LC-CORT: RESGSLLHESNGYNYLD SEQ D NONMZ;
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LC-CDR2: LGSNRAS (SEQ ID NO:13)
LC-CDR3: MQGTHWPPT (SEQ ID NO:14)

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

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

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

HC-CDRS3: VWAVAGTVDY (SEQ ID NO:32)

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

The antibody may comprise at least one light chain variable region (V) comprising the
amino acid sequence of one of SEQ ID NOs 3, 12, 13, 14 or one of the amino acid
sequences shown in Figure 1 or an amino acid sequence having at least 70%, more
preferably one of at least 75%, 80%, 85%, 86%, 87%, 88%, 89%, 90%, 81%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99%, or 100%, sequence identity to one of SEQ ID NOs 3,
12, 13, 14 or to the amino acid sequence of the V. chain amino acid sequence shown in
Figure 1.

The antibody may comprise at least one heavy chain variable region (V) comprising the
amino acid sequence of one of SEQ ID NOs 21, 30 or 60, 31, 32 or one of the amino acid
sequences shown in Figure 2 or an amino acid sequence having at least 70%, more
preferably one of at least 75%, 80%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99%, or 100%, sequence identity to one of SEQ ID NOs 21,
30 or 80, 31, 32 or to the aminc¢ acid sequence of the Vy chain amino acid sequence
shown in Figure 2.

The antibody may comprise at least one light chain variable region comprising the amino
acid sequence of one of SEQ ID NOs 3, 12, 13, 14 or one of the amino acid sequences
shown in Figure 1 (or an amino acid sequence having at least 70%, more preferably one
of at least 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% or 100%, sequence identity
to one of SEQ ID NOs 3, 12, 13, 14or to one of the amino acid sequences of the V. chain
amino acid sequence shown in Figure 1) and at least one heavy chain variable region
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cotvpiising the anine acd sequence of one of SZ0 D NTs 27, 30 or 80, 31, 32 ¢r one f

the amino acid secusnce shown In Figure 2 (o7 an amine gcid sequenue Faving @t lcast

Y, more preforably ore of atleast 75%, 80%:. BB, B8 87%, B8 8Y%: &0, 91%,
927, B3%. 0492, 5% §87%. 97 98F. 99%. or 100%. sequencs ideniity to ore cf 5z0
IDNGs 21. 3D or 80, 31, 32 or ‘o one of re aming acid sejquences of the V., chan amino

HU BEOUSNEE shiown n Figure 2

The antibody may ontorally bind TIM-3, Tre antinody may ooticnally have amino acid
seuue ee componens gs descibed above. The antibody may e an igG. b one
embodiment an mr vitrg complex. opticraly iso'ated, comprising an antibody. or antiger
bindirg fragment as describod hereln bound o 7MW is provided.

In one aspect of e presert invent'sn an isclated heavy cha'n varable regon nolypeptide
is provided, the heavy c-an varial & region polypeptide comnrisng the folowing CORs:

HEC-COR™ COS SEBNWWS BECHINO 3 or
BENWIAES BEG I NOE i):

HC-CDRZ FYHSGETHYNPSLKS SEC I NGO 3

HC-COR3: VVAVAGTYDY BEQID NOB2Z:

In one aspect of the prosent invontion an antibody, or antigen binding fragment. is
providec. the antibody. or antigen bnding fragment. comurisirg a heavy ¢han ard a light
cha't varable regior sequence. wharen
the heavy chain comprises a AC-LUR1T, HO-COR2, FC-CER2. havng at least
5% overal secuence identiy to GGS SSENWWE (SEQ 1D NO30; or SENVWAE
(SEQ D NOAD: SIYHSGSTNYN=SLKS (SEG 1D NO31:. VWAVARTVDY (SEG
1D NC:323, respeciively. ard

the dght chaln compises 3 LC CDR1, LC-COREZ. LC-COR3, having atl lsast 35%
overal sequencs idertity to RESOBLLHSNGYNYLE (SFQ D NO 121,
LOSNRAS (SFOID NG13. MOOTHAWPPT (8EG (D Nf?rt%}:essactiw;ﬁy

in sore embodiments the degrﬁe of secuerce ideniity may be one of 86%:, 87%, 88%,

BY, O0%, U7%. B2%. 937, G4, OBY. 0%, VYL S8%. 98%. or 100%.

In anather aspect of the prosort invention an antibody. or anligen birding fragment.
optiorally isclated, ‘s provided comprising a heavy chain and a light chair variable “egon
sequence wnarsn

e heavy chain secuence bas at least 85% sequerce identity 1o the neavy chain
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saouence SEQ D NGO 21, and
the Hght chain scagence has at icast 858% soguence identity to the Fght chain
sequence: BEQ D N2

I sore ambodiman’s the degrse of sequance identity may ba org of 88v, 87% 884

pelaters AT ey DT RIS V.00 T b tsld
8% B S 52 i, Q3% 4%, G5

1 sore embodmerts tre antbody, antigen Binding fragment. o poiypectide further
coronses varatle region beavy chan framews s segquences between the CDRs
accorcing o the arrangere~t RCFRTHC-COR YV HCFR2 HC-COR2 HIFRAHE-
CORGHCERA, The framework seguences may be desived rom human corsensus
framework seguances

I ong aspact of the prasent nvention an isogted ight crain variabe region saolypentitn.
optornally » combination with aheavy 2nain vanab e region poypeptide as describaed
rerein, is provided. the 'ght chain variable regon poiypeptide comprising tre chowng
CORs

IR RESGSLLHENGYNYLD SEQIL NOCE

Rz LESNRAS (SEQIDNO'E

LOC-CORE: VOGTHWRPT (SEGID N4

nsome enbodiments the antinody. artgen bindng fragrent. or polypeptide fLurther

COPMNISESs varana ragion ight chan Tarews K secusnces between the SRS according

o the arargeent LCFRT._C-CORTLCFRZLC-CORZILSFRILC-CORSLETRE. The

framewerk sequences may be derved from bumar consensus framews k secLences,

GY

in cne aspect of the presect invention an antibody, or artgen bnding fragment s

srovided. he amino acid seyuence of the artbedy may comprise e aniro acid

saquences it io 1 or e amino acid secuerces v to v or preforab'y the amine acid

SOQUENCOS I8 v T
LC-CORT: RASGIVEESYLA (SEQ I NDE

kE LS-COR2: GABSRAT iSEQ L NOvE

i3 L-CORE GAYGSSFRIT SEGID NOT

~AS-COR1. SYTFTEYYNE (SEGIDNG24;, o

SV (8EQ D NOER;
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¥, ~C-CERZ: LENPBSGGSTIYALKFGE (SEG 1B ND 25
¥ ~C-CER3: DAYSSGWYYYSMDY {SEG B NO 33

or a vadian: thereof in wiich one or two or three amino acids nore or mere cf the
sogdercos {0 {0 (vl are rep.aced with another aming acid.

In connechion with al: aspecis ¢ the present imvention. in embodimenis wherein HC-
CORT 8YYMIH IEEQ 1D NO.58L this sequence rmay be comprised n the arger sequance
SYTFTSYYMH (SEQ ID NG, 243,

The antibody. or antigen heding fragment. may comprise al igast ore Lght chain variable

region incorporating the foiowing CCRs:

C-CBRY RASQSVESEYLA (SEQ D NGB
L-CRR2 GASERAT (SEG D NOIB)
LL-COR3: LAYGSBPIT (BEG D NOITS

The artitocy, or antigen bindirg fragment. may comprise at .east one heavy chain

vaniable rsgion incorporating the fobowirg CORs:

-C-COR1Y GYTFTSYYME {SECQID NO24s or
SYYNH SEQID NO B35S
C-CORZ: HNPSGESTSYALKFOG SEC 1D ND 25
HE-COR3 COYSSOWYYYONDY (SEQID NO33;

"'he antibody may corprise at least one Lght cha'n variable regicn reorporating the
CORs shown 0 Figures 1 or 3. The artibedy may comprise at ‘east one heavy chan

variab e region incerperating the CDRs shuwnin Figures 2¢r 3

The antibocy may comprise at cast ono Lght chan variable rogion (V) comprising the
amng acid secuenca of one o SEQ (D NDs 4. 15, 16, 17 o7 ore of the amino acid
saguences snown in Figure 1 or an amino acid sequence navirg at least 70%, mors
preferab’y ong of at least 783, 80%, 856%, 86% . BY%,. B8%. BOY%, 80Y. 97%. 92%. 93%.

. prp—

G4+ 95%. G8%. §7%%, 98%, Bb%. or 100%. sequence dertity 1o onc of 82Q D NGs 4,

15,78 17 or to the aming acic seguence of ine V. chain amiro acid secuence shown n

Figure 1.
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The antoody may comprise at lsast ong heavy chain vanable regior V) comprising tre
aming acid secuence of one of SEQ 1D NGs 27 24 or 58, 25, 33 o- ong of the aming auid
SBCUBNCESs shown in Figure 2 oF ar & 'ne acid seouerce naving &t east 70 wore

B, 864, BT%, 884,
RS or 1007 sequence identity to one of SEQ 1D NOs 22

L 92% 9%

preferably ong of at least 78

A SR G8R%

LN

iu

97%. §

3,9

P& oor BB 28 35 or fo tre amine acid soousnen of o Vo chain am ne sod sequanee

showW N E-“gure 2.

The antbody iray comprise al ieast one Lght chain var'able region comrprising the arira
ac’c seauence of one of SEG 1D KOs 4. 15, 18, 17 or one of the aimine acid seguences
showr o Fig.are 1 007 an arnne acid sequence having alt ‘east 70V more preferaby ong

-

of ar oast 7% 80%, B5Y,, 8k Bh% G8Y,,

el

£, 8% 39 or 1005 sequence identity
o one o SEOHINOs 4 1h 18 17 o7 to one oF the amino acid sequences ofthe V)
CRER AMING 8C.C sequanes shown I Figure 7 and at least ore %:ea'x«'? chain varab e
region comprising e amino asia scauence of one o SEG D NCs 22, 24 ¢or 58 28 33 or

ong of tre anmeno acid seguence shown e Figure 2 for an amino god seguence having at

least 70%. more preferably ong of af least FH% BOY. 853, 88Y%% CBEY. BB Bl%,

Gty B2, B30, 8440 O54, 98%. ¥, §6%., BO%. or 100%, soquenca identity to oo of
SEQ D NG 22, 24 or B8, 25, 33 or ‘o one of the amino acid sequernces of thoe Ve chaln

amine acid soqueres shown in Figure 2

Tre antibody may ogticnatly bing 7 F-3. The anthody may optionaly have amiro acid
seguence comosients as cescribed above, The a~tbody may be an 1gG. Ir one
ampodiment an @ viro complex. cotonaly scated. corprising an antbody, or anligen

wing fragment, as descrbad harer, pourd o TIM-3 (s provided,

Iy one aspect ©F e sresent inveniion an isslated seavy chaln varanie region poiyvpeptde
& provided, the neavy shain vadabs region polyoontice corprising the fnlowirg COXs
HC-CORT GYTFTSYVYNH SEQ NG 24 or

5 M- (820G D NOES,
HC-ONRZ: APBGGSTEYALKFGG (BEQID NCRZS)
HC-GORS: SOYSBGWYYYGMIOV BEDIDNDEE

Ir ong aspen: of e oresent inventon an antibody. or antigen binding fragmeant s
nroviced, the ar?iii:a:':d;,f, or antgen brdieg fragment, comprising a Feavy oha'c and a ight

¥

chain variable regicn sequense wherein
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the heavy chain conprises a HC-CDR1. HC-CDR2. HC-CDR3, having at least
855 uyverall sequence isertity to GYTFTEYYME (BEQ D NC 241 or SYYMH
SEG D NO BB, NFSCGETEVACKFOS (SEQ 1D NO2E,.
DQYSSCWYYYCNDV (8EG 1D NO32). respectively. and

the ight chain comprises a LC-CDR1, LEC-CORZ. LC-COR3. having at ‘east 854
cveral sequence qertity o RASQSVYESSYLA (BEQ ID NOsL
GASSRAT (SEQ 1D NO 18, QLQYGESSPIT (SEQ [D NOHYL respactively.

'n sore embodiments ire degree of sequerce identity may e one ¢f 88%, 87 88,

89%h, S0, G4 ¥ 92, G3%. GAY, §5% 9B, T 0BY%. §8%, cr 4CC:

In anoter aspect of the oresen: inventicr an antbody. or artigon binaing fragment
optiorally isclated. |5 provided cemprising a heavy chain and a ight ca'n variable regicn
SEUBNCE, WREerain
‘he heavy chain secuerte nas at least 357 sequence identiy to the neavy chain
sequence: SEQ D NG 22, and
‘e ight chain seguerce has at least 85%: sequence identty (o the ight chain
seguence: DEQ D NC4
In sone embodimonts the degree of secuence icentity may pe one of 86'%, 879 884

88%:. 80w 01%, 027, D3% 04%%, 95%., 88%. B7%. 885, BU%. or 100%.

I somve embodiments the antibody. antigen bincing fragment, or polypeplide further
comprses varakble region heavy chair frareword sequences between the CDRs
accord’ng o the arangement CFRTUNHC-CORTHIFRZHC-COR2:HOFR3FC-
COREMCHR4, Tne framawerk sequenses may be denved from hurran consens.s

framesvers sequenses

In one aspect of the sresect inventicn an isclated I'ght chain vaniab'e region polypeptide
cptiorally 'n combination with 2 beavy chan variable region po yeoptice as described
herein s provided the light chan variable region po ypeptide comprising the foliowing
CORs

LC-CORT: RASQESVESSY A (BEQID NGH1E)
LG CORZ: GASSRAT (BEQ 1D NC18;

LC-CORS. ZQYGSSPIT ISEG D N7
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In some embodiments the antibody, antigen binding fragment, or polypeptide further
comprises variable region light chain framework sequences between the CDRs according
to the arrangement LCFR1:LC-CDR1:LCFR2:LC-CDR2:LCFR3:LC-CDR3:LCFR4. The
framework sequences may be derived from human consensus framework sequences.

G

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

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

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

iii) LC-CDRS3: QQYGSSPIT (SEQ ID NO:17)

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

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

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

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

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

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

LC-CDR1: RASQSVSSSYLA (SEQ ID NO:15)
LC-CDR2: GASSRAT (SEQ ID NO:16)
LC-CDR3: QQYGSSPIT (SEQ ID NO:17)

The antibody, or antigen binding fragment, may comprise at least one heavy chain
variable region incorporating the following CDRs:
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HC-COR1T SYTFTSYYMH (SEQ ID NOZ24: or
SYYhiH (SEQ ID NO:38:

HC CIORZ: CNPBGESTSYAGKFQE (SEG L ND:25)

HC-CZRE: DLYSYGFYYYOMDY {SFQID NO 341

The antibody may comprise at least one light chaln vanaile region voorparating the
CORs shown in Figures 1 or 3. The antibody may comprise at least ong neavy chain
variab.e region neorporating the CDRs shown in Figures 2 or 3,

The antibody may comperise at least one light chain varable regien (V) comprisng the
amine acid secuerce of 908 of SEQ IC NGs & 15, 18, 17 or ore of the amino acid
seguances shown in Fgure 1 or an amino acid soguence having at loast 70%. more
0% BRYL. BRY. 8% BB 89k 900 1% 8274 93%

4%, 9% 984 J0E, BN B9 or 100%, sequence idertity ‘o ore of SEQ ID NOs 5.

¢

preferably ore of at least 754

15, 158,17 or o the amrino asic sesusnce of the V, chain amine acid sequencs shownin
Fgure 7

Tne antibody may corprise at loast one hoavy enan variable region (V.3 comrprising the
amino acid seguonce of one of SEG D NGs 23, 24 or 58, 25, 34 o7 s of the amino acid
sequences showr in Figure 2 of 8 amino ao's sequenae having & least 7)€ more

L. 88% BEYS 80%, 917 82%, §3%
9dt, Gh ) BELL G4, 8T 99, or 1009, sequerces icentity to one of 820 1D NUs 23,

preferanly ong of at least 75%. 80s%, 8hu 8BS, 87

24 or 58. 25, 34 or te the aming acia sequence of the Vo chain ammne acid secuence
shown in Figurs 2.

The antbody may coemgarise al lsast one light chain variable region comprising the amiro
ace sequenca of one of SEQ ID NOs 5. 75, 18, 17 or one of the amine acd sequances
shiown in Figure 1 {or an arino acid sequence naving at lsast 70Y, mrore preforably ore

of at lgast 75%. 804, 88%:, Ok, 88%, §8%. O7% 58% 99% or 100%. scquonco dontiy
o one of SEGHI NOs &, 15,15, 77 or 1o one of the aminge azid sequences of the V.,

chan amino azid sequence showr in Figure 7 and at east one heavy chamn variable

region ccimprising the amine acid sequence of one of SFQ 1D NGs 235 24 0r 88 .25 34 ¢r
ane of the ammo acid sequense shown in Figure 2 {or an amino acia seguence naving at
S0%. 5b%., 88%. B74 BBY%. BUHL. ©
%, B8 or 100%. sequenae identity to ong of

least 709, more oreferably one of at least 75°

91% G2

TR L S Y O T T et gl e T to7 S S
e, B3, DA% OB, OB L
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SEG D NOs 23, 24 o £8. 28, 34 ur to one of the amino acid sequences of the Vi chain

amino acd secuercs shovwn e Figurs 25

Tne ariibody may ooticraly bind TIM-3, The antinody may sptoraldy have aving acld

sequence cComnonanis as gescibed anove, T he antibeay may e an gl In one

enbogment an w wiro conplex. cplionally solated. comprsing an anticcgy or artgen

snding fragment. as desorbed harein, bownd to TIM-3 is provided,

I one aspact of 1o prasent nvortion ar sclated heavy chan varable reg'on nolypeptide

s proviced, the heavy chain variable region polyseptide comarising the llewng CORs:

HECGDRT: GYTFTSYYYH (SEQ D NC248 or
SYYVH (SEGD NO:SS:
AG-COR2: HNFOOGRTEYALKFG ST LI NOZR
AC-CORE DYSYGFYYYGVDY (BTG D ND B

Iy one assect of the presert rvertice an antibody, or antigen binding fragmenrt, s
srovided, the antibody. or antiger binding fagment. comprising a meavy shan ara a ligrt
chain variable region sequenco whesen
the neavy chair comprises a ACGDRL RE-OOR2, HE-CDRE, having at lsast
5% averall sequencs Benbty o GYTETEYYMM (580 0RO 241 o 8YYMb
(SEO D NGBS CNPSEGSTSYASKFOG (SED 1D NODEE:
GLYSYSUYYYONDY (SED 1D N34 respectvely, and

the ight chain somorses g LC-CURT LC-CER2. LG-CBR3. raving & loast 85%
overa) sequencs dectly to RASOBVELRSEY A 1BEL D MOUE:L.

GASERAT (SEG 15;. QOYGESEP T ISEC D RO 17 respactvely,
i some embodimerts the a’egree of secusrce ety may ne ore oV BBYL BT
8% HOY. 9719, L GEY. 88% or 1005

o

”‘».. $i
AR gf\; 2k

&3

1 arsthor aspoct of e prosar nvantion an adlibody. ¢ artigen binding fragirent.
opticra.y 'sclated, is providod comerising a Peavy Snaiy and a light chain variab e regicr
sequerce, whensir

the heavy chain secusnce Nas at east 85% secuonca dertty o e meavy crar

sequerce SEQ IO NG 23 and

the light chain ssquance has al foast B5% saquence ‘denity to the I'ght chain

sequenca: SEQ ITNGE
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It sore embodiments the degree of sequerce idently may be one of 86+ 877, BB%.

BO%. B0, §1%, B2%, 83Y., 94%., 0b% 968%. 974 88Y., 99%. or 100+,

in soma airhodimon:s the antbody antigen birding fragment. o polyoeptide “wrther

comprses vatiable region beavy chair framework sequences between the CORs

aveerding W the anangeme i FC-RT HC-COR1HOFRZ HC-CDRZ HMCIR3.HC-

COR3BHUFR4. The framewcr«< sequences may be derved from hurman corsensus
framework segusnces.

‘n one aspect of the present invent’'cn an isciated light chain vadiable regicn po.ypeptide,
cptionaly in commnatior wih 2 heavy chain variab o rogion polypeptide as described
heren is provided. the light chair varian e region poypeptide commprising the fellowing
CliKs:

LC-CUuRT RESOBVEESY. A 180G (D NG!S
LC-CORZ: CABEBRAT {(BEQ D ?\‘0:’18}
LC-CLRE QLYOHSPIT (BEGID KONT

It suime embodiments fe artitody. antigen binding fragment. o- poypestide furthe-
comprses vanable region ight chain famework secuences between the CDRs according
to the arrangement _CFR1LC CORTICFR2.. C-CORZLCFRIC-CORZICFR4. The

o

framewor sequences may be cerved from human sonsens.s framework seqguences,

A1
none aspect of the present inventon an antibody . o° antigen bincing fragment. is

provideo, the aming acid sequerce of the antbody may comprnise the arino ace
seqgquerces o il or the amino adld sequenrces v to vk or preferghly the amine acid
sequerces 'y o it

i: LC-CDR™ SHEHESKIGNNYVE {SEG D NO4T:

i LC-CDRE GANNWRPS {SEQIC NO43:

iy LC-COR3. ETWDSSLSAGY (SEQ IC NO:49)

vy HC-CDR1: GGESFSBYYAS {SEQIC NOB2. or
GYYWE SEQID NOB1

vi HC-COR2: EINHSGETNYNPSLKS SEQID NOES)
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SYVAGFDY IBEGQIC NOB4
or a variart therecf in whith ons o7 twoe or e amino acids 0 one or more of the

5

S2ALENCESs ) 0 v are ranaced with another aming acid

In conrection with all aspesis of he prosant nventon, in embodiments wherein HC-
COR1T GYYWS (BEQ 1D NG this sequaras may be comprissd i e larger
seguence GEEFEGYYWE (SED I NOEZ;

Tne aribody, or antigsn Dnding fragmert. may corprse 2t least ore Lght chain variaie
region noorperating tre fulowny CORs:
LC-CDR1 SEESENIGRNYVS (SEQ D NO4T
LC-COR ONNWRFS (SEGIDND A4S

LC-CORS: CZTWDEBLBAGY (BEG D NO4E

'!}

The antnocy, or anlige~ oincing fragment. May covprise &t east ore heavy srain
vanable region teerporalig the fodowing CORs:
C-ClR™ EGSVSGYYAS (SEQHID NO'B21 or
GYYWS SEQIDROS
HC-CORZ: ENHSGETNYNFEKS SFEGID NGAS
HO-CORE: GYVAGFDY SEQID NOGS4

The antibody may comprise at lsast one Laht chain varnable -eg on roorporating the
CDHKs shown in Figures 1 o 2. The artibody may comprse al least one heavy thain
vanane regon incorporating the CORs shown nFigures 2 or 3.
The antibedy may comprise atleast one light chair vaiatde region (VU comprisng the
arirg gcid secuierce of ore O SEQ 1D NCs 45 48, 47 48, 4% or ore ¢f the amine ac'd
sgauences stown it Flaure 1 o7 an amire acd soquence ~aving ot ‘east 70%. mors

- . 4 T I T R T T
BT, B8 88w, B0, 9155, §2%, B3,

proforably ong of at east V5% 80%, 88%, 88%

5. or “50%. seaquence identity o ore of SFQ 1D NOs 45,
48, 47, 48, 49 orw one of fo anine acid sequences of the V. chair aming and
saquerces shown in F'gure !

Tho antnocy may comorise at least ore hoavy chain variabla regon IV comprising the
amine acid secuence of one of SEQ 1D NOs 82, 57, 52 or 81, 83 &4 ¢rore of the amino

acic sequencos shown in Figure 2 or an ano acid sequence ~aving at least 73%. rmora
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preferably one of at least 7550, 50%. 854, 86%,, 87%. 884, 80%, 80% 91% B2%. 93%
S4%%, B5%, 98, 9T, 08%. 99, or 100%. sequonco idertty o one of SEQ 1D NGs 50
21,52 or 81 53 24 oric onc of the amino acid seguences cf the V.. zhain amino acid

saquarens shown in Floure 2

The antibody may comprise at least one Lght chain variable reglon comprising the amino

o r

acid sequerce of cre of S0 1D KNCs ab, 48, 47, 48, 49 or ore of e amino acid

creferably one of al leas: 7H%. 0%, 883, 90 98%, 8647 977%, 08%. §8% or 100%,
sequerce identity to ore of SEQ D NOs &5, 48 47 48, 49 orfo one of the amino acid
ssquences of eV, cha'n amiro acid sequences shown in Figure 11 ard a2 least one
~gavy chain varabie region comprisng the amine acid sequence of one of BEQ I NCs
B3 51 82 or 81 BE B4 or one ¢f the amine acid sequenss shown o Foura 2 {oran

amino acid seguence havirg atieast 70%. more preferably one of at least 7575 807
W, BB, 87 BBYL B9 B Y 92un. G305 G4 BB BENL BTY 8%, 90 or

00, secLence igentty o one of SED IS NOs 80 81 b2 or 81, B3. M4 ertoene of the
; ¥

amine acid secuerces of the Vo chair amino acid seguences shown inFigure 21

The antibogy may opfionaly Rind TIV-3. The artbody may opticnally mave amina acid
sequerce componants as doscribed above. The antibouy may be an lgG. in one
emnadiment an i vifiro complex, optionally isglated. comprising an ariibady, or antger
pincing fragmert as described heran pound o 1IM-3is provided.

In one aspect of e present imvention an isc ated heavy chain variatle region polypeptids
iz provided, the neavy char vaiable region polysephde comprising the foilowing CORs:

HO-CORY: GGSFSGYYAS (SEQ D NOB2), or
GYYWS BEQIDNOCED
HC-CORZ: FINHSGSTNYNPSLLS BEQ D NCE3)
HO-CORS: GYVAGFOY IBEQ D NOE4

ir ona aspect of the nresert imeenton an antibody. or artigen binding fragment s
sroviced, the anthady, or antigen binding fragment, comprising a Meavy chae and a light
chain variable regicr sequence, whersin
t~e heavy chain corprises 2 HC-CDRL HE-COR2, AC-CORS. having at least
85 overall saquence 'dertty to OGSISEYYWS (SEQ NG 58 on GYYWS
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BEG D NC:E e NFBGETRYNPELAS (SEG D NO:B3:, GYVAGFDY (520
13 NO:54Y, respectvnly. ang
e tgrtchaln corprises a JO-COR1. LC-COR2, LO-CDRZ. havirg gt leas: 88%
ovorall secuerce dantity 1o SGSSBNIGNNYVE (SEG (D KRO:47: BNNWRPE
SBUGD NGLR), FTWESSE SAGY (SEG D NOiat. respectvely.
1 some embodimests e degrea of sequernos idaniity may o one of 80%:. 8750, 887
PSR, BERL or 1004,

s Gt L
3 P 2
8 R e SRS

Inanotter aspect of the present invent'on an artinody, or avigsen onding fragment,
optionaly isclated, s provided compris’ryg 2 heavy chalr and a ight cha'r variab.e regon
SBOLENTE, WhEIn T
the heavy chan soquante has at cast 8% sequearces iden’ity to the heavy chair
sequerse SEO I NDED or 51, ang
the light chamn seauerce has al least b4 sequence endity to the lign? chan
sequence SEL D NOS or 48
1 some erbodiments the degree of sacuence identity may ke one of 85%,. 8

) s

Do, Gl 2 Lo PO & 7, L o T PURA S 1 58 ol o A L
S Bl O1%., B2% 353%. 84% 9005 G8vh g7 E. w84, 98 or 00T

in sore emnodimants the antibody. artigen binding fragmeri. or nelypoptide furtney
comprses variable region heavy enain ramework sequences hebween the $DRs
acnerding ¢ the arargement ACTRURD-CORTAHDIRZVC-CORZHCFRI HO-

LR3:CFR4. The framework sequerces may oe derved from NUman sonsensus
framework saquances,

' org aspect of the oresent mwearton ar solglea Ight chaln varakie region polynontiae,
oplicraly 1 combiration wit g heavy chan vasable region polypenide s descrbaed

horein s provided, s tight chein variable region polypeptde comprising the fuliowing
CORs:

LC-COR BEESENIGKAYYS ISRQINGAT
CG-CORZ: GNNWREPS iSEOIN NO4s
LC-CDRS. FTWOSE_BAGY SEQID NO4E

1 some erbodiments the antivedy artgon birding fragment, or noypeptide furthor
comorisoes va©abis region ight cnain framowork seguonrces bawaeon the UDRs according
to the arargenent LCFRULC-CERLLOFR2 LC-COR2.LOFRE LC-CORIICFRL. Tre

framewerk sequences May oe ferived from Numan corsensys Tamework sequennes,
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In some emcodiments. the antbedy or ariibody sinang fragment. may further comprse

a huma~ corstant region For axample selected from one of igG1. G2, 1gG3 and 1954

In some embodimens. ke antbody. or artibody binding Fagiment. ugy futther coroprise
a murine constant region. For exanple selected frem one of IgG1 . gG24a. 19GEB and
lgGGa.

in another aspect of the wressnirventicnr, an antnody or antigen bincing fragment is
provided, cptioraly ise ated, which is capable of birding 1o TIM 3, andwhiehis a
hispeofic artinody or a sispecic ant'ger binding Tagrent In some erbodiments the
hispecific antibeay or dispecic antigen binding fragment comprises an anbgen binding
fragmenrt or polypeptide capabie of bircing to 7iM-3 as described necein. and additionaly
corprises an antigen birking domain which 1s capable of binding to arciner target
protein 2.¢. atarget prote’n other than T M-3. In seme embodinents. the target proteir is
a cel surface receptor. I soire enbodments, the tergst protein is & cell surface receptor
expressad on the sell sarface of imimune ceils, 2.9 7 cells. 1 some empodiments. tie
antigen binding domain canpable of bindding 1o ancther targo! protein may be capable ¢f
pinding 0 a T cell receptor [TCR: nomiplox or a component thereof. In seme
smbodimants, the astigen bindrg demain may be capadle of binding b CIG or a C08
poiypeptide. I some embodiments. the antigen binding domain may be capable of
bindirg to cne or more of the C03 polypeptides CD2y. CD30, CD3L or CD2. i sence
embodinens tre bispecific antibody is a Dspecific T-cel! gngager antibedy. In some
embodiments the target proteir may be a vember of the CD28 famly. in soms
embodiments, the marrber of the CC28 famiy s selected fomn P01 LAGS ICTS,
CTLAA. BT A or 028

In anoter aspect of the oresert Inverton, a comnesiton, © 9. a pharmaceutical
coTpositon o Mmegicamnent. 8 provided. The composiicn may somprise an aripody.
antigen hind'ng Tagment. or polypestide as deseriped herein and at least ong
pharmaceuticaliy-acceptanie carrier. excipient. aduvant or diluent

in another aspect of the presert mvenhon an isoialed nuc.gic acG ercoding an antheoy,
antiger bincing ragrenrt. o polypeptide as described herein is provided.  The nucleic
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acie way have a sequerce of one of SEC D NCs 38,386 37, 38,38, 40, 47 42 43 44
65, B8 or 57 {Figure 4 07 a codirg sequerce which s degenerate as a result of the
genelc code. or ray have a nudieciide sequence having at least 704 identily trerat
whOBOW. BRY, BRY B7vh BBYL, B, §0%. G102 O3%. 94%.

. St “ PN
. e or TG
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e o
SR, U8,

{1 one aspect of the prasert invent'on there 's provided a vector comprsivg a nucleic acd
descrbed hevg'n, I anciber asvect OF e presary invention. Yrere 'z provided a host el
comprsing the vector. For exarple. the rost cell imay be elkaryctic. or mammaign. e.g
Crnese Harster Ovary (CHDY or 'mman or may be a proxaryetic vell, &9, B cof

in oro aspact of tre prosent invantion a method for maxing ar antihody. or antigs:
bir’:di;fg fragmenrt o poiypesticde as described horoin i provdes the mothaa comprsing
cuturirg a host ol as dascribed herein under condlions suitable for the sxoression of a
vecstor encoding the antibody, or ant'ger birding fragmrent or poypentide ard resovering
e antibeoy. or ardigen tinding fragment or polvpentide.

inanother aspect of the present nvertior an antbody. artigen bnding ‘ragment or
solypeptide ‘g provided for use i therapy, or n g migthod of medica treatment. n
anothar aspact of the presertinvartion an acthody, antiger hincirg fragrent or
powypeptids as described beran is provided for Gso i the troamear: of canaer or a T-cell
dysfunctioral disorger. n anoler aspact of the present invertion. the use of ar arthosdy.
artgaen vnddieg fragrent or polysectide as descriped herein i the manufaciuc of 2
medicarent or pharmacestca composibon o7 use 1 the teatrent of cancer or a T-cl

dysfuncisnal ciscraoris proviged.

I arother aspect g metod, frvitro or 23 wivo, of <iiing a cal that expresses TIV-

oroviced, e method compristy adeinisierng

ar antbody, antigen bindirg fragment or
noypeptide as describad horain 10 a cal that expresses {or overexpresses: TA-2. Tho
ool may no a carcer ool o.g icukemia o acuin rryeloid leukemia cel white bloed cell o

—-cell In some smbodments, the acuto mysloid iouke™a el way ne a stem celd for

exarpie. b some embodiments e acute wyeold eukemia call may b CL&4+,

1 arothar aspeat of e prasen invention a method of enbancirg Tcal functin
comprising administaring a- antbody. antigen birding fragment or po. y““made as
gescribed nerein o a dysfunctional T-cel is provided. “he methed may be performed in

vt of & vivn,
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In another aspect of the presert wvention a mrelred of ealing cancer ora Tcel
dysfurctional d'sorder or an i~fsctous disease s provided. the methca comorising
admiristaring an antibody. artigon binding fragmont or polypaptide as doscribad horain to

a patiert suffering ‘rom zancer or a T-cell aysfunctioral disorder.

In another aspec: of the presert iwenticn a2 metrod of eatirg an nfectious dissase s
provided the method comprising administerng an antbody antfigen binding fragment of
polypaptide as described nerel to g patien! sufferng from an rfectious disease.

in another aspect of the prosent invantion a metrod of modulating an rmune response
in a sutject is provided, tho method comprising agministaring o the subjsct an antbody
antiger binding ‘ragrent or poiypeptice as desarbed herein suek that the inmruneg

response i the subject is modulated,

nanothar aspect of the present inventicn a metrad of inhibitrg growth ef tumor cells ina
suv'ectis provided the methed compnsing ad istering to the subject a ‘heraneutically
effective amount of ar anlibody. antigen binding fragment o poiypeptide as doscribed
herein.

in another aspect of e present inventior a metnod is provided ‘he methad comprising
contacting a sample covtaining. or suspecied to cortain, TIN-3 wit~ an artibody or
ant.gen binding fragmert as desorbed hereir ang dalecting the formaton of a coriniex
of antinady . or antigen hinding fragment and T.M-3

arother aspect of the present inventor a methoed of dagnosing a disease or copciion
in a subject s prevded the methed comorsing centacting. i1 vilre, a sample from the
subject wih an ant nody . or antigon bircing fragmant. | as descrbed herain, and
detocting the formation of 2 corpiox of antibody. o artgon bincing fragment. ang TIM-3.
An aspect of the present irventen (s a methoag of selecting a patent for reaiment with a
moduiator of TME signaehing, s.oh a8 an ant-" ¥ 3 antibody o7 an-TIMSE agent. the
method comprising eontacting in wiro a sampie rom the subject with an anibody or
antgen birnding fragment as descriped herein, and detecting the formaticn of a complex
of ihe ant'beay, or antiger, kirding fagment, and TI-2,
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i g further asooct of the oresert Pvention a methed of selecting o siratifving a subiect
for treatment with a moduitor of TIA-E signalieg is providea. the methied comprising
conactng in vitre, a samoie from the subjoct w ih an antiboay. or antgen b rding
fragment according 1o the presert rvenlior and detesting the formaltion of a complex of

antibody, or antigen dinding fragment. ard TIV-3.

1 a futiner aspect of the presenst wverton the use 0f & antbegy. or antigen birding
fragirert, as descrived bercin for the detection of TIM-3 in wiirois provided. o ancther
agspect of ine present invention the use of an antibody. o antiger bindirg fragrent, gs

described neren. as an i viro diggnostic agont is provided,

I a furher aspoct of tha present invention & method for expand’rg a popuation of T colls

is provided. wherar 7 cells are cortanted in virs or oy Wvowdth an ardhody. antigen
bindirg fragmert or noyponiide accordng to the present irventon,

nafurther aspect of the presert ‘rventior a methed of treatment of a sukiect having a |-
cell gysfurctional disorder 's provided. the method comprisicg cutuning T cels chiaired
frora a pooe sample Torm g sublect (1 the oresence of an antibody. anbigen bineng
fragmert or poypeptidle according to the present nwventon so as ‘o expard tw T ool
copulation, co ooting oxganaad T cal's, and administering the expanced T ooisto g

subject in need of freatment.

I methads of e present vention the antibady. antgen binding fragment or poiypentide

may e orevided 85 & corposton as desoriped herein

41 sume ermpodinents the antbody may bo ore of cores A3, B0 G8 37, G8, A1 or

ATl

Description

Artbogies
Anthodies accordrg to the presen! inventon preferanty bird o THV-3 the aviger,

preferab’y human or rhesus TIM 2, ooticrally with a K in the range $1 to 20

nany aspect of the present nvestion the antibody preferably specifically ninds T V-2
{e.g. hurman or thesust.
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Artbodies according to the pressnt invention rvay be provided in isolated form.

Artbodios accordng ¢ the present invention may exhinit least cne of ‘re feliowing

properies.

#r birwds to hurman TIV-3 withy g Ko of 1M o lees. preferacly ore of = 1ML =
1008 100 =10\ o 5100pV

By is oviotoxic agamst ~ NM-3 expressrg ce s iartivody deperdent cell-imediated
cyroroxicity, ARDCCY, e.g 78-3 exoressing acute myelcic isuken a cells

¢ increases 7 -cell profferation in a Mixed Lymobrocyie Reactior IMLR) assay

ie.g see Bromoow ot al Jlmmuno! Methoos, 2001 Jan ©,2470%-23 1.8}

di ‘rereases interferon-ganvna productior inan MR assay: o

&) roreases interleukin-2 {1.-21 secretion in an MLR assay.

By "antbody we include a fragmentor dervative thereo® or g synthatic antibady or
sy~thetic antibedy fragment,

in view of today's techniques inrelaion to monociong: artbody techneisyy. ertbodies
can he preparad to most anvtigers. The antiger-binding nortion may be a pard of an
antinody (for axampin a Fab fragmant: or & synthodic antibody fragment (for exampe 8
sigle chain Ty fragment [ScPvl Suitan'e marocicral artibedies to selesied antigens
may be prepared by known iechiicues, or examnple those disclosa in Morocional
Antibodies: A ranual of tecrwriques ™. H Zola (CRC Yress. 1988; and ir "Monocional
Hypridoma Antibodies: Technigues and Applicatiors ©. J 3 R Hurre ) {CRC Press, “ 882,
Chimaeric antibodies are discussed by Neuberger et al (1888, 3th Intermational

Bictechnoicgy Sympuosam Pan 2, 762-788:,

Monacienal antbodies imabs) are usefu inthe mathoes of the invertion and are a
tomoganods poniialion of antibodies specificaly targeting a single epitope on an

antigen.
Polyc.oral artbodies are usefud in the methads of the irvention. Monespecfe polycional
artibodies are preferred. Sutable noyeongl antibodies can ne nreparad using methods

weil known in the art.

Arntigen hincing fragments of antibodias. such as Fab ang Fab; fragments may aiso be
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dsedinrovided as can genstcally ergreere antibod es and antbody fragments, The
varigb e heavy (Vis and vanable Ight IV} comairs of the ar}tibo(:‘y are nvoved noantigen
ecognition. a fact first recognisec by eary protease d'geston oxpormenris Futther
confirmation was found by "numanisation” of rodent avibodies. Varan'c domairs of
redent orgin may be fused o constan: darans of ~uman orign such that the resultart
antisody retains the antigenic stecficily o the ~odent parented antibody Morriscnet a

FA N A cor m §ORa I ORNA IRA ZMIEIA ZUERNIESY
{7954 Fron. Kall, Acad Sd UBA B gelinaunn

That antigeric specficity is conferred by varable domang andis rdeperdent of the
corstant domains is keown Tom exosrirenis invoving the bacter's oxpression ¢
arthody fragmerts. al contaning one ¢ more varabie domains. Trese mowecu'os
include Fablke mclocu as (Bollor o &l (18881 Scinncs 240, 1047 Fy mwlect; es iSkerra
et al {1888 Soienee 240 7538 single-cham By [Sokv) eelecules whers the Ve and V-
parnes domaing are bnkoe vwa 2 “oxble chgopestioe (Hird ¢ ol (1888 Science 242, 423
Hluston et al {1088 Proc. Katl Acad Sa. USA 88 887Y ard single doman arthedes
idabs) comprising isolated V durans (Ward ot & 1983 Nature 341, 5445 A general

3

revigw of the fzchrigues iovolved in the syrthosis of antibody Sagmenrts which refain ther

spacific binding sies 13w be fourd in Winter & Mislen (1897 Nalure 348, 783- 286

By "SoFy mclesuos” wa mean volocues wherdin i Vi and Vo pariner domrains arg

sovaiertly inked, g by a fexble oigopentids.

fab, 'v Bekv ard dab aripedy fragments can al be expressed in andg sacrated from B
21, thus alowing the facle procucuon OF large arrounts of e sad ragmanis.

Whcle antoodies. and Flap™ fagmonts are "pivalent”. By ‘bvalert we mean that he

sag antbodies and Fial™: fragmerts have wo antigen combining sitos. In contrast Fab,

=y, SeFv and odn fragimenie are menovaliert, having ony ors artgon combning s

Synthetc antibodios which ondio TIW-3 ray alao ba made using prage dsnay

rechinatogy as is wo l xnoan n the art

sois of e present invertion inciude bl-pedi®e artbodies. e.g. composed of twe
dHarant fragmerts of b different antinodies. such thal the blhsnecific anthedy birds twve
ypes of artgen. Ore of the antigens is TIV-3. the bi-spec’ic anthody comarising a
fragment as aescriced reran thar oinds to T -3 The antzboc‘iy may contain a aiffsrent

‘ragment having affoity for a secord antigen. which may be any assred artger. for
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example CO2 wnich has beer used 'n carcer immunotheracy (o bird to cyitotox'c ceils.
recrdit and target therm to the glie of g tumoer. Technvyues for the preparalon efbi-
soecific artibodies are well known in tne art. e.g. sa¢ Mueler, D ot al,, (2010 Brodrugs 24
{2y 85-98), Woerniak-Knopo G ot al | 2010 Profoin Frg Dos 23 (4, 288-207. Bacuerle.
DA et a., 12000 Canner Ros 69 (120 48414944,

Accordingly, Ine presenl inverion pfcwdas an gntooay or andigen bindirg fragmert

which s capable of bingmg 1o TH-3. and whicr is a bispecific antibody ¢r a bispecific
antigen binding fragment. 1 some embodiments, the dispeciic antibody or bigpecific
antigen binding fragment way ke isolated.

n sove ompodimenis. the bispecific antibedies and dispecific antigen binding fragments
comprse an antiger binding Fagmert or a poyneotce according 1o the present invention
in sore embodmeanis. the bispecifc artibodies and bispecific antigen binding fragments
comprse an antiger binding domain capab ¢ of binding o TIM-3, wheren the antigen

binding domain which is capanie ¢f pinding ic T8 2 comprises or consisis of an anligen
bind'ng fragment or a polypeptide accerdng to the presert invention.

in some eirkodirents the bispacific artibodies and hispeaific enfigen binding fragments
comornise an artigen binding deman capable of binding o T M-3. and an ant.gor binding
domalr capabig of o nding (o ancther target protein.

The antiger binding domain capable of binding o another target protein may ke capabe
of bicing to anoingr proter ciher than TIM-3. 1= some ambodiments. the targel protein
is a cel surface ~ecepior. In some ewbodimerts, the larget protein s a cel surfacs
recepior exprassed on the cell surface of immune cells. in some embouiments, the terge!

protein is a cgl’ surface recepior sxpressed on the cel surface of T cells,

In same embodmasts the antigon pinding doma’n capable of binding fo anciher target
proteir vay pe capable of bincrgto a T cel receptor ITOR) complex or a compenent
theraof. I seme embodimenis, the antiger binding doran may b capable of pinging 1o
GG ora CO3 polypentide. Insaome embodiments. the antger binding demeain may be
canable of bindng tc cne or more of the CD3 polypeptdas CO3v. CD38. CD3L or

D3:. n some embodirents the vispecific antibady is a oispechic T-cell ergager
antibody,
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In some embodiments the hispecific artboay or fragment is capable of directing T ce
activity 18,9, eytcioxic activily egainst a TIV-2 express ng coll. Trat 5. n some
emnodments. 7 cel aclivity (e g, oylotexic activiy: agansia T V-3 oupressng cel s
moreased n the nresance of tha bispacific anthody or fragment {e.g. relative to acthilly
against a TH-3 expressing cel in the ansence of tra hispecific antbody or fragmentt, 7
cel activity against a T M-0 exsrassing cal can ba detervinesd i vibo By methodds well
krown to the skilied person, for exama e by ncubatng 7 col's with TIM-3 expressirg cel's
and measwing cel ysis as descrbed berepr,

In some embodimenis, tne bspecfic antibody s srovided as a fusion prote’n of twe
single-chain variab o fragmeonis (scPV: fornal comorsirg a Vaand vV of a TIM 3 binding
artbody or artboay fragment aceording to tho prasant inventon, and a Ve a~d WV, of an
artbocy or antibady fragnmert capanle of hi~ding to CUE or 2 CO3 palypentide.

nseme erboviments, the antigen binging dorrair for ClU8 or 2 CU38 polypentide may
corrarise the CORs. Ignt and hoavy chain varabe domains or ¢tber S08 or 803
pelypepide- binding fregment cf .9, art-CCS artibody core D473 (eBicscercel. core

-

COR-12 {AbD Serotect cong UCHTT 1Southern Bivtechs clone 87T {Trerme Sciontfic

Flerce Artibodios). clona SP-T3h Therme =ishor Sd’ert¥ch. cone 84,1 (7081 {Thermo
Flsagr Scertficr olene MUM-BY (ARD Sm‘-:-!‘{}fﬂi:: cone 37850 (Miltery Bloten? clone DA
JiAbeam; clone 401048 y‘a:t*”ts wong HT3a tAbbloteci slone .73 (Sourss

-

BioScience:, clone 8-31 gvyazeﬁcﬂmu comi, cone TYAZ (Novus Hislogicals: clone
BO3 iHinLegeray, clone HAMZE- 13020080 \ntarrmtm:"sat}, core LAS [Bostebior done
RET-COS i fespan BoScences). Fam25-1157 Iercx Millinore:. clore CRIE7
Peninsua aberatories Infernatiorai;, cdone SB2Z. Slore 201780 (Banta Cruz
Botectnulogy:, clone MOt cune 311 iAbrova Corporationd, cong ER4455 (B cBenex:,

PO Rod #ircs

clore 88035, clore 8BR1C7ZFZ [Sino Bivlogcall, cone TL1EE7 (Atas Arthooes),

-~ A

clors COZ3 (Creative Diagrasticst. tione TRES gEnzm Life Scierces;, slena VEM-92

{Cogadane;. conn ENRASTE [rigone Tochnoingies) clone 321252 Protoriect Drouni,
clore 22401 4AL RGO cone F272 {Biccare E;ieafmij; clore SPE2. clone VRO-34

isigima Aldrohy, or cione =72, 88 {Dakeh

» sama ambecirants. the targal prote’n may be g member of the CD22 fancily. msome
empodiments, tha iargei proten may be a ~ember of ina GD25 famly such as P07
iCO270:, LAGS :;225}223}. LGOS GRETS:. CTH A4 D h2: BILA D272y or D28,
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In some pariicuiar embodiments. e kispecific antibody or bispecific anligen birding

fragment comprises an artigen binding domain capabie of brding o CD3 ora CD3
olypeptde. and an ardigen biraing domam capab:e of binding ‘o TiIM-3 comprising at the

CORs. ight ane heavy chain variadie aemains or other T'V-3 birding agment of clone

A11 or cone 130 descrbed herein,

In sorme embogimen:s, the bispecific antibody of the present inventicn may exhibit at
least one of the following properiie
ay increasas or enrarces cell Kiling Je.g. T cel mediated ce! Klingy of TM-2
expressicg cails (antibody deperdent cell-mediated cylctox'city. ADTCL e.g. TIM-
3 expressing acute mygioid 'cukema colls:
b increasos or antances coll Klling fo.g. T cel madiatoc cel Kiingiof TM 2
Sxpress g stem neds (antbody dependea celd-medated cytotoxicity. ADCC) eg.
T.W-3 expressing. CO24+ acute mysleld lsukemia cels:

In sore embodiments. the antigen bindng domair for PO-1 may corprise the UDRs,
fight ard heavy chan vadab.e comairs or other PO-1 bindng fragment of e.g anii-PG-1
aminody cone J118 clone MiH4 feBioscience:, clene 74181 (Rocklard
immunockemicals Inc., clone 192106 (R&D Systems), clone J13. clone J105 /VBL
Internationgll, cone 12A707, clons 7A718” (Abbiotec:. cione #5X21
IMyBioSowres. cor: tlong 4-4D7 [Froteintech Group). clone DIWAL clene D3048
{Ceal Signaling Technoiogy:, cone RVP1-30, clone RVP1-14 IMerck Millpore:. clone
EH12.2H7 iBlolegend: cione 10B12Z7 {Jnited States Bo'cgicall cone LMADYE. or
clone LMABT9Y (Origene Technologies; n some embodiments, the antigen binding
domalr for LAGS may cororse the CORs, ght anc heavy onain vanable domairs of
cihe LAGS bincing fragment of e.g. art- LAGS antibody Clone 1784 {Enzo L
Scigncesy clone 333210 (R&D Systermsi. or clone 14LE78 (United States Bologicall
some embodiments, the antigen binding domain for iD0S may comprise the CORs lignt
and heavy chain variable dorains o7 othor .08 binding fragroent cf o.¢ ant-ICOS
anthody cione IS4A-3 {eBiosciencel. clona SPA8 {Novus Biclogicals), clong 1131, clone
34 LAnnova Corporation), clone 855227 (K& Systems), ciore TUUY (Creative
Diagnostics). or clone C388 44 {Biolegend:. In some embodiments. the antgen birding
comain for CT1 A4 may comprise the CDRs. light and reavy chain varianie domains or
other CTLA4 binding fragment of &4, anf-CTLAS antibody clone 2F1. clone 1F4 {Abnova
Comoraer:. clone $H10 (5MD Millinore:. clone BNUS (Gerelexi. clone 102, clone
AS32 iLifeSpar B oScierces: dlone A2 4H2 H12 jAnris Artbodias! clong D80 (Sino
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Eieéogica{ clone BJSGS iCreatve Diagnostcs), clong MIHS (VBL Interratiora’:. clone
A38B10.C clone L2070 (BioLegenai. 1 some e:*rtb:;c‘i'?'acf*ts tho antigen pingng
doma'n for BTLA may comprise tbe CORs, I'ght ard beavy cheir varable doma'rs or
other BTLA binding fragmont of e.¢ ant-BTLA antbocy ¢ore 1B7. clore 2GE. cong 4058
iAbrova Corperation:, core 408 {antincdies-onlre:. o one MIH2E {Themr o Soiert'fic

;g

erce f‘-«.r‘,t%bcv:i;eaf:, cione JMATST {DnGere Technologies: clore B3OS TRED
Systems;. clere B4 felpan Boloiences), come 440200 cone bhed {Creative
l:";::agr%r:}st'c:s‘}. nseme enbodinents. tre artgen binding demair for CO28 ray comprise
CDRs. ight ara haavy cha'n variable gomairs or ether CO2Z8 biding fragmont of @
art-CD28 antbody clone CO28 & feBiosciences. clune COZ&Z clens (U318 ihovus
Eiologicais). cicre 204,12, clong B-23. clone 1073 {Thermo Scientific Pierce Arthodies),
ciong 37407 (R&D Sysiemst, cone 20472 {Abnova 392‘:’3:’3(&?5")!‘;}, ciorn 1BF8EVD

A

Milpore: clore 204412 clons YTHS13 12 (ARD Seratec:, o'one 278 (Aor's Artibodies)

re
cone BHEEE (Sine tHological:, clore 02%/ } :“"5 HinSource comi clone KGLT-2
(ALPCO: cone 182-2E10 (Santa Cruz Bictechnoiogy), or cong XHH-55 Creatve

Sagrostios:,

An artigen sinding coma n of a bispacific antibody or Bispedfc antigen oinging fragmant
as*'*rd%ng ‘o the present bwention may ho any donrain of a polypeaptids which 's capable
of Binding t¢ an antigen. n some embecironts, an antigen beding domain sorprises at
east the Pwee igh chan CORs {L e LOC-CORY LG-D0R2 ana LO-CERS: ard three
seavy chait CURs {ie BC-CURY, HC-COR2Z and HE-CORS wrich togetrer cefne the
artiger binding regier ¢f an antinody or artgen binding fragment. In some embodinvents,

ar antigen binding dorain may comensa e lght chain varialye comaln and ~eavy chan
varable domain of an antibody or gndigen bind'ng Fagment In some empodirerts, an
artger birding gomain may comprise tre ght cnalr polypept'de ard heavy chain

mo,yaeatfde of an antibody o anligen binding Pagmert

2specific antibocies anc pispasific artigen braing fragments acoording 1o the fwention
may he provided v ary sulaze format, suor as thosn foryats aossibed in Kentermann
MADRS ZOlZ 42 I8E2-107. whish s hereby incorporated oy referance 0 its artrety. Fo
exarple, a oispeci artbody or hispecific antigen binding fragmert may be a bspecific
articooy conjugate ieq anigl2. ~iab' o CovX-Body:. a nispecific gG or lgG-lke
moleci e ieg. an gl sefveg IgG-s0Fy so7v-g0 DVD-IG. 10G-sVD sV g8 20 1+
6. mADY or Tandemab comiron LG an asymmetic hspecifc oG or InG-ike molecue

u

ie.g akh g <ih gG commor G DrossVab, kin IgG-sclak, man-Tv. charges pair or
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SEED-body), a small bispecific antibody molecule (e.g. a Diabody (Db), dsDb, DART,
scDb, tandAbs, tandem scFv (taFv), tandem dAb/VHH, triple body, triple head, Fab-scFv,
or F(ab")z-scFva), a bispecific F¢c and Cx3 fusion protein (e.g. a taFv-Fc, Di-diabody, scDb-
Cw3, scFv-Fe-scFv, HCAb-VHH, scFv-kih-Fc, or scFv-kih-C3), or a bispecific fusion
protein (e.g. a scFvz-albumin, scDb-albumin, taFv-toxin, DNL-Fabs, DNL-Fabs-1gG, DNL-
Fabs-IgG-cytokine;). See in particular Figure 2 of Kontermann MAbs 2012, 4(2). 182-19.

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

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

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

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

incorporated by reference.

For example, a DNA construct encoding the light and heavy chain variable domains for
the two antigen binding domains (i.e. the light and heavy chain variable domains for the
antigen binding domain capable of binding TIM-3, and the light and heavy chain variable
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domaims for the antgen binding deman capables of pinding o ancther larget proteing. and
rouding seguences arcoding a suitabie Inker o dimerizaton doman betwoon the
art'gen birding domains can be prepared by motecilar cloring tec-nigues Recombant
nispacific artibedy can thereafiar be nroduced by expression fe.g. 71 vifrot of the
construct in g s ianls host cell (8.9 & marmalian rost celly, ard expressac recompinant

Bispeciftic antbody can then opticnaily pe purfied.

Artbodies. antiger fragmerts or powseptides accerding 10 e oreserr nvaniion may
glsc be used snstruct shimer's artiger ~scectors [CAR; glso called adifica’ T-gell
receniorsy v which @ recentor s grglireered by 'ecombinant lechnigues to graft a
clected specifzity erto an imprune catl =or examnle. the specificly ¢f a meneclonal
antibndy may bo gra©od onfo a T-oail and o rodifod T-oods may find Luee i reatment
ot dissase. ¢.g carcer. Draformof SAR s & fuson of an scky zovprising an andbody.
articen fracmert or poynentide actoraing 1o the present nvenlicn 1o a renswemrbrans

ard anoo demain of a suitabie recoptor scaffold  Tecnnigues Yor the generation of CARs

are descrbed in Pus, Moetal, 2003 Crtotheraey 5 (35 271281,

Artivodies may be produced by g process OF aff ity maturation inwrler a modifed

artbocy 1s genarased that bas an improvenent 11 the gfnty of the antbody for antiger,

comparad o ar armedifiod parort antibody Affnity-matured antibodies may be nreduced

by pronedures known ~the 3t a9 Marks of al R Tochngiogy T7 74705 1802

Barnas of al Froo Mat Acad, Sol USA 1380838732 MO8y Benler of @ Geng 188187

ThE C1988 Yeton of sl J It 1 ES1994-2004 (1085Y Jackson of Al L Brmnungd,
L4

Sioand Hlaw<ins of ) J Mol Brol 200:888-808 (1682

Artibodies acoording 1o the prasest tvontion sreferably exhibt specific bindiug o T3
A artibedy that specifically binds fo a targel Cleuuie preferably dinds the targat with
greater affinly. andior with grester duration than it bings o other targets. norn
embadiment, the extent of brdirg of an antibady 1o an wrrelated targe! 8 ess thar about
10 of thn bine'ng of the arthoay to the target as moasara. o v ELISA orby &
radiommuncassay (RIAL A[ts’:maﬁveiy the hindirg specificily may he mfleatad in termes
of binding a%finly whare the art-TIN-3 artibedy of the present ‘rvention boods to TIM-3
with a Ko that s at least 1 omier of wageittds (e C01 x 100 whers nis an integer
rapresenteg the order of magninicei grester thar tne K of the arthooy towards ancther
target maendle. e.g. anather manher of the TIV-G family. This may eptanaly be one of
1eastG2. 023 24 06 08.07.08,08,10 7.5 ¢r2C.



Arthedies accordng to the presort mventon preforably nave a dissociation constant (Ko
of one of = 1M = “00nh. = 00 =M or s1C20pkL. Bindrg affinity of an antinogy for
its targe? ‘s often descnbed 'y terms of s cissociation coenstant (41 Elrding a¥irity can

& be measured by metrods knowr in the art. such as by Surface Masmon Resonance
{SFR: cr by a rad'c.abeied ant gen ninding assay (R.A) performen wih the Fap version
of the antibedy and anfigen moecule,

Andipodias acco-ding to tne prasent i~vention may be "artagonist” antbodes Hat b
10 s reduce g piclogizal activity of the artiger to which 1 binds. Blocxing of 71M-2 ass'sis in
{re rastoration of T cell function by inhibiting tre immune-irhibitory signaliing pathway
madiatea by TIM-3
In sonce aspecs. tre antibedy s mone AL or & varant 28 A3, A3 comprises the following
15 CDR seouences,
Lighi ckain
LC-CERY, RASQL GBYIA BEQ D NG
C-CDR2: AABTLOE BEQIDNGT:
L-CRRS: QASYSSkPY BEGID NG S
20 Feavy chain
AC-CDRT: GYTFTEYYMH SEGID NO24v cr
SYYM SEQ D NOSBS
HC-GORZ: NESGGSTSYAUKFLG 8EC ID NOR2E:
“G-CDRE SPGVWTALFZY (SEG D NC26s
25 CLR sequences detenined by Kaba? definition.
In some aspecis, the antibody s cene 510, or avarartof B10 210 comprses the
follewing COR scouences:
Light chain
38 LC-CDR1: RASQSVLGEYLA (SEGID NG
-C-COREZ. DATNRAT {SETID NGO
G-COR3: QHRRT SEGID NG 11
keavy chain:
HC-CRRT: GGESIGSSDYYWE IBEQ ID NC:27y or

35 SSDYYWG ISEG I3 NO'59;
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HC-CDR2:
HC-CDR3:
CDR sequences determined by Kabat definition.

37

SIYYSGSTYYNPSLKS
GEHRGEFDY

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

In some aspects, the antibody is clone G8, or a variant of G68. G& comprises the following

CDR sequences.
Light chain:

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

HC-CDR2:
HC-CDR3:

CDR sequences determined by Kabat definition.

RSSQSLLHSNGYNYLD
LGSNRAS
MQGTHWPPT

GGSISSSNWWS
SSNWWS

EIYHSGSTNYNPSLKS
VVAVAGTVDY

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

(SEQ ID NO:30), or
(SEQ ID NO:80)
(SEQ ID NO:31)
(SEQ ID NO:32)

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

CDR sequences:
Light chain:

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

HC-CDR2:
HC-CDR3:

CDR sequences determined by Kabat definition.

RASQSVSSSYLA
GASSRAT
QQYGSSPIT

GYTFTSYYMH

SYYMH
IINPSGGSTSYAQKFQG
DQYSSGWYYYGMDV

(SEQ ID NO:15)
(SEQ ID NO:18)
(SEQ ID NO:17)

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

In some aspects, the antibody is clone G9, or a variant of G9. G8 comprises the following

CDR sequences:

Light chain:
LC-CDR1:
LC-CDR2:

RASQSVSSSYLA
GASSRAT

(SEQ ID NO:15)
(SEQ ID NO:16)
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35
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C-CORE: QQYGESEPT {SEQ DKRCHTY
Heavy chagin:
AC-CORY GYTFTRYYMH {SEQ '3 NC24) or
SYYMA IBEQ D NOES
C-GDR2: INPSGGSTSYAQKFQGC (SMhQ.D ?\C:QS}
TS DY SYOGRYYYOMDY fSEG 1T KOI34

CR sequenrces detenrined by Kabat defirition.

nsome aspecis the antbodyis cone ATl ordlone A1 _gl oravariantof A1t or
AT_gl Tach of 211 and A11_3i corprses the ‘olowrg COR sequences:
Light chany

LC-CDR 1L SEESSRMGNNYVS {SEG ID NC47h

FC-CORZ: OhNNAWRPS IBEGID NC:H®

LC-CIRS: ETWOEBLBAGY (SEQ I NC48

Feavy chair:

HC-CDR1 CEEIEYYWS BEQIL NOEL or
SYYWS BEQIDNCSTD

SHC-CDR2Z EINFSGSTHYNPSLLS SEQ D NCHS:

-G CDRE SYVAGFDY ISEQ D NG5S

;LR sequencss detarminea by Kabat defnilion

Antibedies according 1c the presant mvention may comonse the CDRs of ene of A2 B10.
(3. G768 411 Al gloone of SEQIDNGs S, 7.6 24 0r 58, 25. 28 073, 1C. 11, 2/
or B8 26 2vor 72 13 14, 300r 80, 31 32 0r "5 15,17, 24 o1 58. 25, 85 071D 18,14
240758 25 34 ord47 48 48 82 or 6" 53 54 respectvely. In an antibody according o
the presant invention one o two o thrgs or four of the six COR sequences may vary. A
variant may have 2re of 'wo aminc acki sucstitutiors in one or two of the six COR
SeqIBNCas.

Amino acic sequenses of the Vieand V. chains of art-TIM-3 coras are shown in Figures
1 and 2. The enceding nuslaotide sequonces are shown in Figure 4,

The light end heavy chain CDRs may also he particularly useful ir corjurction wih a
number of different frarework ‘egeons. Accordingly. light andior heavy chains naving LC-
CDR1-% or AC-CNR1-3 may possess an a'terrative framework region. Suitable

framework regions are well known in the art ard are described for exampo n M Lefranc
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5,

& G. Lefranc (2001, "The nmunogiobln FacisBook', Academic Press, noorporated

teren oy reference

11 this speciication. artbedies may have V. andior VL chains comprising ar amno acic

& sequarcs that bas & high perc:af‘}::aga sequence ideniily to ong ¢r more of tre V. and’or
Vi arno acdsequences of SELIDNOs 1 23,4 5,70 20,21 22 25,45 48 50 o1

»y

or to one or the amino acid saauercss showr n ~igure ~ and 2

For examipie. gartbodies according to tre presort nvertion relude artbogies thet bing

1C T3 and have g Ve or Vocnan that comprises an amire acd sequence naving al ieast
Fo%, more preferaby one of atleas! 7850 B0, 85% 884 g

AL C} L4 R
Gy 4 B4 gRI

oran artine acld sequeance of one CFSEN D NOs 1. 2.3 4 5 18 20,27, 22, 28 45, 45

L Sealencs dentty o the V., or Ve

',

G, &1 orto ore or the amirs acid sequances shown i Figures Tand 2
14
Artioodias accarding o the present invention may ne eteciably labsiled ¢, at ieast,
sanaa of deleciion. For axample, t-¢ antiboay thay be abelied wilh a 1at oactve atom
org colouted eeecue or & Tocressent molecule o a melecule wihich can be readily
detecied inary other way Suitable defectable moleciiss inc'ude fiuorescent proteins,
e aoiforaso. ervyime subsiaics and radiniahels. The hinding maety nay be directly
absled with a detestadis jahel o ¥ may bo wdirecty ‘anelad. For axamnle. b D 1@
moielty may be an Lnabelles artbody wihich car e detecien py another antibody w
‘s itsel® labeled. Avgrrativey. the second antibody may mave bound fo it Blctin and
pinding of ‘abeled steptavidie 1o tha blotn s used w inwrsctly abel the first artbody.
25
enods of detection
Artboues. or antigen Esinm‘mg fragmenis. gescriped neraein way be ugec i mothoos that
mveve e ninang of the cdy o ariigen bindirg fragment e T2 Such mathods
may invaovs doaeken oF the bound comnlex of anthedy, or antiger binarg fragmen: and
30 THLE As sush ic one erbadiment a meshad s provided, the methad comprising
cortactng a sample covanng or suspected 1o sorta . | M-3wath an antbady o
amtigen bindng fagmer? as descarbed herein and detecting the ‘ormaton of a conplax of
antinody, or artgen binding agment and T M5
35 Sutable rethod formats are well krown i tre 2t includ’sg Immunnassays such as

sandwich assays. e.g TLISA The method may ryave abeling the anthedy. or antgen
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birding fragmert. or TIV-3. or both. with a deteciable label. s.¢ fluorescert. itiminescernt

or radio- labg.

Yetrods of this kind may provide the basis of a method of diagnos:s of a dscase or
condition requinng cetecton and or quartiation of T.M-5. Such metheds may be
performesd o1 vitrs on g patlert sampls. o folfow!ng processing of a palient sample. Onee
tre sa 1;::16 s colecten the patent ‘s not required ‘o be presertt for the in vilrs weathod of
diagnosis 0 be perfonmed and therefore the method 'nay be ore which 's not practsed
on the “urman or arimal oocy,

~

Such methods may involve determin'ng e amount of TIV-2 present 'n a patient sample.
The method may further compr s& comparing tha detenmined amo.nt against a standard
or reference value as part of the process oF reanking a disgnesis. Tther diagnosic tests
may be used i1 conurcton with ‘hese descrbed here to enrarce the accuracy of the

diagnosis o7 progn=s’s or to cofirrm a result optaned by usng the tests described herg

The lavel of TIM-Z orosert in a pationt sanple may oe ingicative thal a nalurt may
respond 10 treatment wity ar ant-T k-3 antipedy. Tho presenca oF g Pigh level of TIW 3
A samp.e may b used (o sclect 2 oatiert for reatment with an art- TIA-3 anthody.
The antinogies of te present invenion may therefore be used to salect a pationt for

treatment with ant-TM-3 terady.

election in a sanpis of TIV-3 may be used for the purpose of diagnosis of a T-cell
dystunctioral disordsr or a cancerous conddion in ©2e patient. diagnesis of a

edisuesifion ¢ 8 cancerous conditicn or for providng a progrosis (prognoessicaing of a
cancersus condtion. The diagrosis or 9rognosis may redie to an existing (previcusly
dhagnosed) cancerous cordition. which rnay be benign or malignant. may reialc o a
suspectad carcercus conditior or may raiate ¢ the screaring for cancorous condifons in
the patient fwhich may de previously undiagnosec:

in one embediment the level of T10-3 exoression on CLIg+ 7 cals may ve delscad in
order o indicate the degree of T-cel’ exhaustion ang severity of the disease state. In
soive cases he level of TIM-3 express.on or T cells o umor cells may be Lsed o seleact
a patiert for reatment with a modu ator of TIM3 signalling, such as ar anti-T V3 anibody
or anti-7 M3 agent
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A samipla may be taker fror ary Ussug o bodiy furd. Tre sampie may comprsa ¢r hay
be derived from: a quariity of piced a gquartty of scrur dorived from the rdivigual's
plozd which may comprse the fuld portor of tho dloce cbtained a%er rermeva. of the

finrin oot ard bload cal & a tissue sample or piopsy: ¢r cel's isclated from said individual

Methods acenrding te e prasent hwentior are sreferanly serformes w vilrs The term in
vitro”is ntended o encempass experimerts witn ce s i cliiure whereas the term in

e is 'nterded to encovpass experiments with itash muit-ceiluar orgarisms.

Therapeulc genications

Artbodias antigen sincing fragrents a-d pelypept des accord rg 1o the nresen?
rveruen ard cempoesitions conmprsing such agents may be provided for Lse r methods
of medical reatment. Trealmert may be provided to sunjects havirg a dissase or
rondition 1 naed of reatvent The disgase goroordlionmay ke creof a T-oel
dysfunctona: disorder inouding 3 T-csll dvsfunclicnal disorder associated wih a cancer

a cancer. or ar ectous disease.

AT ocel aysfuncliora disorder may be a disease or condtion inwhich norma T el
funcionr is ‘mpa'red causirg downreguiation of the sublests impruro respense to
sathageno anligens. &.0. genetated by nfectior by excgencus agorts such as
sEoraoeganisms hactera and vruses, o gararated by e host in seme discase siates

sach as in sore forms of cantner fo.g. 1 the S of Lo assocated entgens:

“he tecel gysfunctora cisorder rray comprise T-cel exhaustion or T-cel anergy. 7 -oel
exhaustion conprises a state i~ which CDB' T-calls fali i prolferate or axert “-csll
sffecior furctions such as cytotoxicity and cylokne {e.¢. Fiy} secretion in rosporsa to

7

antiger stimulgtion. Exbausien T-cells may also be charactersed hy sustained

-

upregulation of T M-3 wharo bisckads of T M Bgaiont » 8 intaractions may reverse tho T

call exbaustion and restore antigon-soodific T ool rosponsos

The T-ool dystinctional disorcer may be marifest as an ‘rfeciicn. or irab Ity *o moun: 2
gffective inmars responses againsgt an irfection. The infection nay dbe chronic. porsisiant
latent o siow, and may ba tha result of nacteria’ . viral “urgal or parasiic infection. As
suoh treatment may be provided fo oationts having a bactona viral or funga infectc
Fxamples of bacter'al Infectiors irclude infecton with Hofficohactor pyion. Fxamplas ¢f

vira infoctions ‘nolude infactonwith HiV, mepatis B or hepatitis G,
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The T-cel dysfunctional disorder may be asseciaiad with a carcer. such as tumor
rmung escane. Vany humantumors oxpress turror asseciated antigens scogriscd oy
T cel's and canable of nducing an imrune response.  However immuna ovasien s
comron and is believed to ke mediated by & number of sclulde factors incuding galectin
9. As such bloczing the interastion of TIR-3 and ga ectin & may Inhibit this negative

impunorequlatory signal to tumo- cels ana enhance fumor-specfic CO8 T.cel immunity

Cancers may also be freated whsre there s ro indication of a T-cel dysfunciional
diserder sueh as T ol exdhaustion. Antinedies accordirg 2o the nresent rventon may be
cylcioxic ageinst TIV-3 expressing colis, such as 7cels, e.¢. exhausied 7-cels or cance”
cal's suck as acuse rmyeloid leu<emia cels. As such. the antibedy antiger binding
fragment or po ypeptines gescribed herein may e useful in rathods involving antbody
dependsr’ cell-madiated oytotoxicity {ADCT! or complement decendent cytotoxicty
{COCH, o7 in any method that recruts immune effector functions o kil the targat cels.
s.ch as CAR cells, or bispecific antiboedies targeting CDS.

The use of an antivody, antigen binding fragient or polypeptios according to the present
inverton alows or may also a'low the subest e suppress TIV 3 signaliing and mount an
effective immuneg responss witn timitad imoairmert. evasion or indugcion of lumoer immune
astape. Insuchk treatments, the arthody, amger bnding f-agment or pelypanide may
provice a treatmert for cancer that involves provendion cf the development of tumor

immue escane.

The treatrent may be almed at preverntion of the T-cel! dysfunctiona cisorcer. e.g.
preveition of ivfecton or of the deveicpmenrt or progression of g canser. As such, the
antibodies, antigen birding Fagronts and poypeptides may pe used o formulate
pharrracerical comeositons or medicamen’s and subecis may be prophyactically
treatea agarst devecpment of a disease stale This may lake p.asce befere the onset of
symptoms of ihe d'sease state, ang/or may oo given 1o subjects considersd o be &t
greater ris< of \nfection or developrart of cancer.

Treatment may compr’'se 2o-therapy with a vacoine. e.g. T-cel vaccine, which may
involve simuttanesus. separate or sequerta nerapy. or combined advinistration of
vazcine ana artibody. antger dinding fragmenrt or powypepide n a single cemiposition. In
th's cortext the antibody, antigen bindng fragment or poiypeptice may be provided as ar
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adiuvent to the vaccne., mited prolifergiive p“tu ia of exnausted T cells has beer
gitributed g a mal rgasen forfaiiwe of T-oell immunetherapy ard combnation an agen
capablc of biocking orreversing T cel exhauston s g poieriial strategy forimpreving e
officacy of T-col ‘'mirunoiborapy (Bamaor ot a8 Nature Vol 438, No. 9 o852 887 Fep

B T Y
LD AT N

Administration of ar a~tinoay, artigen birding fragmey or polypentce s preferatly n a
“therapeuticay effectve amourt” this beirg sufclent o show tenefil to the ndividua.
“he actual amourt admyistered. and "ate 3.0 time-course of adiministratior. wil depend
on the nature ard sevorty of the dissase be g realsd. Prescription of reament. e g
dec’s'ons or dosage 22 s wittn te responsinilty of genieral practitioners and cther
medical dectors. anda typically takes acceunt of the disorder (o be treated. the conaition of
the irdviaua patient the site o' dedvery, the matiod of adpivstraton andg other factors
keown to practiioners.  Examples of the lechriques ard protoceis mentoned above can
e found n Remingion s Fhamraceliical Sciences, 20th Tdltior, 2000 pun. Lppincott,
Aillams & Wikins.

Formuatra pharmacawdicaliy useful compositons and medizuements

Artibodios, antigen bincing fragments ard polypopiides ascorging to the nresent
rvention may be fornulated as oharmaceutisel compasitions for abnizcal use and may

comprise a phanracautically accentable catier diluent sxopiert or aduvant

i accordance with the cresert rventor methods are a so provided for the srocucton of
shanmazeutical y Lsefud compositiors, sush methods of produciion may cemorise one or
more steps selecied from isolaling an artbogoy, antige binding Fagmrent o polypeptide
as dascrbed hersonn andior mixing an sogted antbody, antigen bincing fragmert or
nohypontide as doscribed Poron with a gharnaceuticaly scceptable carrer. adiuvant

axapont o diiart

Forexgnpe, g rther aspect of tne prosent Invention relaes 16 2 nethed of formau ating
of producing 8 medicamert or pharnaceudtical composition for Lse intha reaimant ofa T-
call gystunctonal dsorder. the method comprising formulating a pranmacautioa
coranstion or medicament oy Tixirg an antibady, anfiger binding fragment o
polypentde as desarbed herein wir & pharmaceutcaly acceptable carrier, adiuva
axciplent o ¢ vert
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Lfechicy

Aninfecton may be any nfeciicr or infocticus discase, e.g basterial. viral fungal. or
parasitic infeztion. I some crebodimants it may de particuiany desirable to treat
chronicpers stont irfactions, 8.9 where such \rfectiers are associatocd with T cel

dystunction or T cell exhaustion.

It is we'l establishad that 1 ceil exhaustion is a slate of T cal dysfurchon that arises
during o&ny chronic infect'ons indludirg vira.. bactenial ana parasits! as wel as i

carcer Wherry Natwro umunology Vel 12, No 6. p482-488. Jure 207

TH 3 exoressicn has Zoon reporied te play an imporiant patnogen'c -cla i patienis
hawvirg chroric infoctior (2.9, as reporied by Golder-KMason .. ot al. J Virol
2008830881207 0

Examples of bacter a wfoctions that rmay be trealed include nfection by Hacllus spo.

Bordefeila pertussis, Ciostidivem spp.. Carynebacterium spp. Vibris chiverac.

..,:‘;i; whsoceus gpp., Siropluccecus spo. Escherichia, Klebsiella, Protous. Yersinig,
Twing, Sakmoneiia. Liskeria sp. Heliusbacter pylod mycobacieria (e.g. Mycobacterion

tborcunsisy ard Peeudumonas acruginosas, For examp e e bacterial infection ray be

sepsis or uberaness,

Yac et a (FD-1 on depdric cals impedes innate immunly against oactenal infaction.
Bioed 113:231:487 1-88748 Jun 4 2004; established PL-1 in the negalive regulation of DO
funcion during inrate immune resporse to infecion by Lisieria monscylogenos.
Erahmramdam et gl {Delayed adminisiraron of anti-PD-7 anthody reverses animune
dysfunction ard improves survival dunsg sepsis. Jouma! of Lekooyvie Bivlogy ve.88,
no.2 233240, August 2010; reperted that anti PG antbody adimicisiored 24 h after
seosis nrevented sepsis-inuuced deolenon of ympnocytes ard DCs ircraased Bobxa,
piocked apoptosis and improved sureival. Tim3:Galectn-§ interactons nave been
raported to medate T cel axhaustion and mediate te inrate and adaptve immung
resoanse 1o infention by Mycobactedum tupercules s Lavararan & al. The Journal of
immumology 2042, 188 7CEL
Fxamples of vira: infections that may be trsated includs infectior by influerza virus,
meas es virus hepatitls B virus (HBV). hepatitis C virus (HCVL human immunccef.ciency
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virus (HIV), lymphocytic choriomeningitis virus (LCMV), Herpes simplex virus and human
papilloma virus.

Chronic viral infecticns, such as those caused by HCV, HBV, and HIV commonly involve
mechanisms to evade immune clearance. Expression of PD-1 and TIM-3 have been
identified as correlating with defective T cell responses to hepatitis C virus (HCV)
(McMahan et al., The Journal of Clinical Investigation Vol. 120, No. 12 p4546-4557,
December 2010). In HCV, McMahan et al (supra) found that the level of dual TIM-3 and
PD-1 expression on HCV-specific CTLs predated the development of viral persistence,
providing prognostic information. Barber et al. (Nature Vol 439, No. 8 p882-687 Feb
2006) reported that PD-1 is upregulated during chronic viral infection. In mice infected
with LCMV they reported that biockade of the PD-1/PD-L1 inhibitory pathway had a
beneficial effect on CD8 T cells. restoring their ability to undergo proliferation, secrete
cytokines, kill infected cells and decrease viral load. PD-1 is also upregulated in HIV
infection (Said et al., Nature Medicine Vol. 16, No.4 p452-460 April 2010). Blocking
interaction between PD-1 and PD-L1 contributed to viral clearance and improved T cell
function in animal models of chronic viral infection (Said et al., supra).

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

Chang et al (Blockade of the negative co-stimulatory molecules PD-1 and CTLA-4
improves survival in primary and secondary fungal sepsis. Critical Care 2013, 17:R85)
reported that anti-PD1 antibodies were highly effective at improving survival in primary
and secondary fungal sepsis. Lazar-Molndr et al (The PD-1/PD-L costimulatory pathway
critically affects host resistance to the pathogenic fungus Histoplasma capsulatum PNAS
vol. 105, no.7, p2658-2663, 19 Feb 2008) reported that anti-PD-1 antibody significantly
increased survival of mice infected with Histoplasma capsulatum. As such, the
importance of T cell exhaustion in mediating fungal infection is well established.
Examples of parasitic infections that may be treated include infection by Plasmodium
species (e.g. Plasmodium falciparum, Plasmodium yoeli, Plasmodium ovale, Plasmodium
vivax, or Plasmodium chabaudi chabaudi). The parasitic infection may be a disease such
as malaria, leishmaniasis and toxoplasmosis.
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Infection of numars with Plasmodiom falvivarum has peer shown to result n higher
xzressiorn of PD-1 and T cell exhaustion mece (Butier et al.. Noldre lnmunology Vol 13,
Ne. 12, 5 188-185 Fobraary 20121 Blockade of FD-L1 and LAG-3 using anti-rD-L1 and
ant-. AG-3 monoziona: anrtbedies i vive cenfributed te *he rosteration of CC4° T-cell
functior. amplif cation of the numbe- of *clicuar nelper 7 celis. gervinal-cevter B cels
and piasmaniasis, enhanrcad protective antibedies and rap.dly cleared bicod-stage
maatiz inmice I was aiso snhown to blocx the developmen! of chroric nfecton (Bulier

et al supra:

Carcer
A cancer may be any unwarted cel preliferator (or ary discase manifesting itself by
unwanted cali proliferation), neaplasm or Lenor or ereased risk of or predisposiion to
the rwanted ced prolferatior, secplasi orlumor. The cancer may be benign o7
malignant and may be primary o7 secondary imetastatcl. A necp.asm or fumor may be
any abacrmal growts o aroliferation of cells and may be located in any tissug. bxamples
of tissues clude *hs adreral gland adrena’ medulla. angs. appendix. bladder. bood.
bore, bone marroys brain breast. cecum, central nerveus systent (ncludirg o exciuding
the braim cerebelum. cervix. colon, ducdenam. erdometirium, epitnelial cells 2.9, renal
epitteiig), galibladder, cesonhagus ghial colis, heart. Heum jejunum, <idney, acrmal
glad. ‘arynx. dver, lung lympn lyiwph rode. lymphobiast. maxila mediastinum
mesantery myometrium, Tascphanynx, omertiumes. o7& cavily, ovary, pancreas. parotd
glarf:iy nerpheral nervous syster perifcreum pleura. prostate. salvary gland. sigmoid
oo, skin, small iestine. softtissues. snieen. stomach, testis, thymus. thyroid giand,
tongue, tonsi! trashea Wlerus, vuva whils blood cels.

Tumors to e trezted may be nervous of nor-nervous sysiem wrrors, Nervous sysiem
wimors ray criginate citrer in the cortral or pericheral nerveus systom. o.g. gioma,
medulicblagiora, mening'oma. neurofibroma, epandymonma. Schwanroma,
naurofibrosarcoma. astrosytema and dligodendregiomra Non-nervous svstemn
CANCErsAUMOTs may criginate in any othor non-nervous tssae. examples include
melanomra. mesotheioma lymphoma, mye oma. leukerria. hon-Hodgk'='s lymphoma
IN=L3, Hodgxin's ymphoma, chron'c mygogenous eukemia (CML. acute myeloid
ipuxeria (AMLL mye adysplastic syndrome (MDE} cutanecus ',’-~ceil ympnoma (CTCLY
ghron'e lymohocytic leukemia (S0 hepatoma, epidermoid carcinema, prostate
carcinoma breast carcer. lung cancer |, color cancer. ovarar cancer pancreatic cancer

thymic carcroma, NGCLE, nasmatalogic cancer and sarcoma.
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adetive T cell iranstar thergoy

Adeptive

—

cil rransfor tharany goncraly rofors to a orecess in which white p'osd ceks
are remroved from a subject tynicaly by drawing a bocd samp.o from which white blood

al.s are senarated, exparde 1 vilro ¢r ex vivs and returred either 'c the same subiact

wrow A G subjent The teatnerlis ypaaily aimed al oeasing the
amourycencertration of a1 active form of the required 7 cel peodlation i the subject,

Such treatment may b benets ai v subjacts experencing 7T cell exhaustivr

Artbodies capable of blecsing he mechanism of T cel exhaustion, or reversing i,
orovice a means of errarcng T cel actvity ard promcting T cel exparsion

Accordngly, ina futher aspect of the presert hvertion a rethod is provided for
exparang a pepulation of T eels, whersin 1 cells are costacted i vitro or ox vive w'ih an
antbecy artgen binding fragment or noiypeptide according io the presert invention,

e metnod may optionally covprse one o more of s foliowing steps: taxing a dlcad

sample from a supiect iscating T cecs fom ke blecd sample culturing $he T oels o i
vilro or ax vivao cel culture iwhiere ey may be contacted with tre antbody antignn

bading fagmert or polypeptider, colecting an expanded sopulation of 7 calls: mixing tho

g —-

[ eais with an adjuvant dicent or carmen administen g e expandec 7 sells o a

sunject.

Aocordivgy. i some aspects of the present 'vverton 2 method of reatrent o & subiest
having a T -cel dystunclicna disorder is providesd, the mielrod comprsirg ontaining a
ciosd sample frorm a subect i need of reatmer:, suiunng 7 cels oltaved frem the
Blocd sample inche prosense of an antbady. antigon bing g fragnront or pelypentive
acsordyg 1o the prosont nvention so as o axpand the T ool population. aniacting
expanded T celbs, and adrinistering the expanded 7 cels to asubjest in nned of
treavment

T

e T cals may be chtaned from & sunject requinng treatrent. ard may be iso ated

-

ardior purifed. Trey may be 8 CL4” andior ONE T-call popuistion. The T-cels may
rapresert a popuaton experiercirg T cel exhaustion and may optionally ~ave

Jpregulated expressior of T3,
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Durirg culfure T ce.s may be contacted with the artibody. a~tigen binding fragmert or
polypeptide under cornditions ard for a period of tire suitadle tc allow exparsioncfthe T
ceils to a desired numpber of cels, After a suitable perod of time the T cells may be
rarvested, oplioraly concertrated. and may e mixed with a sultable carner. agjuvant or
giiert and returnec 1o the subect's boay. A sudject may udergo ore or mate rounds of

SuCh therapy.

Aathods of T cell exparsior ars wel known in the art, sush as those described in

Kalamasz et al, J lminunctier 2004 Sep-Cct: 27181:405-18 Mortes et al.. Cifn Exp

i 2008 Now 142020282302, WEH und Greerburg Natire Protocols 9 pEE0-868
Y Naren 2014 Trickett and Swan Jouraad of Imenencicgical Methods Vo 275, Issues 1

700 Apnt 2003 p257-255; Budler ot al PLoSONE 7i13 17 Jan 2012,

Simultaneous or Seauertiai Administration

Gompositiors may be ad'inistered alcne o in combiration with other treatments, either
simuitaneousy or segueniialy dependent upon tre condition to be treated.

i~ tnis specitcation ar artibegy antige binding fragment or polypeptide of the orosant
invention and an anti-infective ager: of chenotherapeutic ager: theraneuiic agent may

be admiristered simullanaausy or sequentally

osome embodiments, treatrrent with an artibody. antigen binding fragment o
polypeptide of the oresent Invention may be accompaned by chemotherapy.

Smudtancous administration refers to adiristration of the antibady. antigen bincing
fragment or polypepide and therapeutic agent iegether, for examp e as a pranmaceautical
composition cortaining betr agents {combined preparation:. o ivimediately after each
eirer and opticnally via the same route of administration. &.g. to the sarme artery vein or
ofner piood vesss.

sSequentisl administration refers o admnistrabon ¢ one ¢t tie artbedy. antigen birdirg
fragmeant or polypeptidn or themaneutc agent followead after a given iime intarva: by
separate adminisiratior of the ofner agert. Itis rot requred that the two agents are
agmin'stered by the same route. although this s the case in sore embocimerts. The
tira interval may be any tme nlerval
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ir treating nfection. an antibody. antigenr bird'rg fragment or polypentide of the dreset
nverion may oe admir'stered in corbinalor with ar art-"octive agent, as doscrbed
gbove Tne ariiinfertive agent rmay be an agert knowr 1o ~gve acion ggainst the

(THOrOCIGAENIST OF viris rasnonsinia for the infeciion

Sutable arr-infective agants nolude anihiotics (such as pericilirs. cephalosporirs,
rifamrycirs loiarmyveins. quinclones, sulforarides macrolices Ercosanidss
tefracycines. cyolic lipepentides. glvevleycines. oxazolidirores, and lipiamycirsy a~t-
viral ggents ‘such gs reverse tarscriplase rinbiiors riegrase rvbitors, racseriptior
fazior inripitors, antisense and s RNA agents and protease irhpiors:. art fungal agents
‘such as poyores irvdiacoles rarches thiasoles, alvamihes and echinscandng' and
art-sarasitic agens isuch as artrematorde agents. antizestode agends, antremateds
ageris. anfiameebc agents ang artiprotozoa agentsy,
Chemotherapy
Chemotnerapy refers to eabrent of a cancer with a drug or wih onising radiagtion {eg.
radiciherany Lsng Xoays o vrays) I preferrsd embodiments chorotharapy rofors ‘o
reatmentwith a drig The diug may se achemica entily, 8¢ smal moleclle
pharmacaitoa artbiotic DNA rlorcaator oroteln nhigitor is g k'nase inhik%on. ora
bioegical agent. eqg. aribody, antinody fragment. nucleic acid or neptide antansr
nucec acid e g DNA RNAG, peptde. polyseptide. ¢rpreten  The arug may be
formaatec as a pharmaceaticgl compositer ormedicamert. The formuaton may
COMIEE Ore O OIS GrUGS Teg. one o rore active agenist iogether with ore or more

pharnaceutically accentab’o diients, exsiniants or camies,

Atregteent may invelve adminstraton of more than one srug. A drug may be
adiminstered alore or in covbination with cther treatmaonts. githor simultancously or
seguantally denendert upar tha condiion fo be freated. For exampla. the eramaethorapy
may de & co-therapy invelvirg adminisiration of wvo drugs, one or mare of which may be

intended o treat the cancer,

Trne cher-otherany may be adrinisterad by cne or more roufes of acmnstaton eq

parg-tera,. intravencus rjechon. ora, supoulansous, iNracermal o nirgtumoral,
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Tre chermotberapy may be adminisigred according o & isgiment reg'me. ~he teatment
egme may be a pre-dotormned fimetable plar. scheme or scheauie of chemotherapy
adminstraticn wnich rmay be prepared by a physician or medical practiioner and may beo

tatiored 1o suit the patent requiting realment.

The reaiment regime may ndeate ong o7 more O the type of chemctherapy
aamirister to the patient the dose of each drug or radiator the time i~erval pelween
admiristrations: the tength of each lreaiment "e »urber ard nature of any reaiment
holidays. Fany &lc. —or a co-herapy a sing e regtnent regime may be providec which
indicates "ow each drug is to bz adimin'stered.

shemctherapeutic drugs and b o og'cs may be seected from:

« akylating agents such s cisplating ca-poplatin. mechiorethamire
cyclophosphamide, chicrambuc. ifosfamide;

« purne cor pyrimidirze ant metaboites such as azath’cpuring or marcaptopuring:

¢ akacids and terpenods, sush as vinca alka oids fe . vingristing, vinblastine
vinorelbine. vindesire), podoshyiictox'r. etopos'de. leriposide, taxares such as
paciitaxe! {Taxol ™. docstaxel

= topeiscmerase innibicrs such as the tyoe | topeiscmerase inkibitors
campliotheons innotacan and astanan, or the type ' topeisomerases inhibitors
amsacrine, etoposide. stopeside prosphate tennoside

«  antittnor antibictics {e.g. anthracyine anlib olics) such as dactnoemycin,
dexorubicin fAdrarycin™), epirubicin, bleormycn. raparmycin;

«  antivedy based agents. such as ant-PD- 1 antibod’es. anti-FPD-L1, anti-CTLAG4,
ant LAG 3, artt 4188, artt- CITR. at D027, acti-BUTA, ant-OX4Z, artVEGF.
ami-TNFg, arti-l -2 antiGp hil g, ami-C-52 . ant-CL2C, anti-R8Y. anti-
“ER2neuisbliZ: anti-TNE recepior. art-FIFR artibodies. monocionral
anfipcdies o antbody fragmenrts, exarples incude catuximab pastumumab,

infliximab, basliximan. bevaczumap (Avastin®:, abcximab, daclizumab,
gemtuzumab. alembuzumad Ruximab [Mabthera® palivizumab. rastuzumab.

etanercent adalimumab. nimctuzumab

« E0ER hibitors such as edotinib cotuximab and gefitnib

« ant-angiogenic agerts such as nevacizuma {Avastin®:

« anb-cancer vaccings such as SipuleusslT iProvenga®h
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1 one erbodiment the crhemoli grapeltc agent’s an art-0-1 or an anti-F0-L1. ant-
CTLAa-4 ant-LAG-3. andi-4-1BR art-GITR art- D27, ant-BLTA. arii OXAG, ant VEGF
antlh-TNF-n ant-lL-20art-Splibd g, ant-CDEZ. ant-CD20. anti-RBY ant-
FERZ/neuierkz: artt TAF recoptor. avdi-=CFR antinody. I+ scmo ombodiments. the

chemoi~erapeciic agertis an immune crec<aoint ivikior or costimulationr moeclls

Further chemothrerapautic Jdrugs may e seiected fremr: “3-cis-Retincic Acld. 2-

o

Crlorodeoxyadenasing. S-Azadiidire 5-Fucrowasl, 8-Mercasioparng, 8-Trivguarneg

Abraxang, scowtare Actiromwor-D Adiariyein®, AdrucBE AFritors, Agmvlin®, Ale

Cor®, Aldes aukir. Alombizursk, ALNTA Alitetroir Akaoa-20E Alkeran® Al

ransretingic Acid, Alcha interferon, Allrgtaming. Amaetheptern Amifostire

Aminoghesthinids. Aragreide. Anandrond, Arastroze. J"».?'Z‘lbi?fOS‘ﬁS?fOSif“ﬁ_ Aranes:

Arediah Armidexd® Aromasind Arrarend Arsenis Tricxide Asparagnase. 8748

T

Avasing Azacitidine, BOG U Bendamustine. Bevacizuman, Bexarciena
X XA

Busulfexsd Ca'cluy Leucovorin Campath®,

¥, Bicalutamide, B%CNU, Blengxar

. Blecmyen, Borezonib, Busulfan,

Camotosars Camplotrecr-17

Capectairne, Carac™ . Carbop atin. Carmusiire. Casodexs), CC-B313, 00779 CONJ,
CEOP. CeeNU Cerubidine® Cotuximab, Chlorambuct Cspiatin, Cirevorum Factor

Cladrbire, Cortisere. Sosimegens. GPT-11 Qycisphospnamide. Oytagrord Syasabire

Cyiesar- Syioxand. Dacogen, Dactnoryon Jarkepostn A, Dasatnib.

e

Prinomyom, Daunerabicin Gacnonbicr Hydroohiordes, Dawnerobicty Uposomal,

DauvnoXome® Cecaarer, Dacilabing Jelia-Coretd, Deltaso-sly, Jerieuxin, Diftitox.

Depolyt™ Dexamethasone. Dexametasona Acstate, Cexarrathasons Sodiur

s

Frosphaie Dexasore, Dexrazexare, O=al 2IC. Dicdex Dosstaxe:. Doxilté

T\’“ -ﬁ-—

QoxOruEen. Doxorunicin Loosema, Droxia o oTC-Domed, Duaralorg®

Fligaw™ Fllenca™ Ecxair™. Elspar®. Smoytd, Epirubiuir. Evvetr Alfa. Srbiux

Edctinib. Erwina L-asparaginase. Sstranustine, Elfwol Bleoephos®, Etoposide.

s

Cicpeside ~hosphate Suoxn®E Bvercamus, Svistas

Fxemasiane ~aslodexi,

Sligrasth Flowriding Fludara®. Fludarabing Flucrenlex®, Slusrowrasi,

Fluoxynestarons, Sltamde, Folinic Acig, "LDRE, Fulvastrant. Softing, Comcitabine,

%

Gemtuzamab ozogamicn. Slesvec™ . Gliacel® Wafer. Goserair,

o~

Granulooyte - Colony
Stirulating Facor, Gs‘amq,ocyte Macronhage Coony Stmulating Tacter, Herceptn &,
Hexadrel hexalen® Hexemethyimeianice HME bycamtinig, bydrea®, Hydrocort
Acetated, Hydrozorisore, rvdrecortisone Sodium Prospnate. Hydrocortizene Sodium
Sucenate. Hydrocortene Phesprate. Hydroxyurea lorifumomad, brtumomab Tiuxetan,

*

Fh-zinha, fosfamide. IL-17, 1.2, Imatinib mesylate

damyniniR jgarubicn. Hex
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imidazc.e Cardcxaride. INterferon afa. Interferon Alfa-2b (PE0 Conjugate: nterleukn -
2, Inteneukir-11. Intron AS (interferon alfa-ZE). fressa® rinctecan. Isolretinoin

v

xatepione. Ixempra™ Kidrolese. Laracortss. Lapatinkb. L—~aspafaginase. LCR.

. enaidemida. | orozole. | oucoverin, L aukeran Leuking™ | ouprolide. | curocnstine,

Leustatin™ . _iposomal Ara-(C. Liguid Prec® Lomustine. L-PAM _-Sarcoysin Luoro

Lunmon Depct, Matulanet. Maxidex. Mechlorethamire. Mechicrethamine bydroch.oride,
tecralone®. MedrolE. Vegace®., Vegestrol. Megestrcl Acetate Melphalan
Mercapiopurine, Mesna, Vesnex™ Mothotexate. Vsthotrexate Sodiun.
Metwlpredrisoone, Meticorten®, Mitamyzin ;‘vf?%c:’nycimﬁ. KMitoxartrere. M-Predvsol#
MTC. MTX. Mustargen®, Mustne, Mutarmycind, Vyleran®, Mylocel ™ Mylctarg®:
Navelbing®, Nelerabine. heosar®. Neuasta™. Neumega®. Noupogon® Nexavar®,
Niandron®: Nilltamide Nipont® Nirogen Nuastard, Novaldox® Novanirono#,

Onreotde Octemice acetate Oncospard: Oneovind Trtakl® Onxal™ . Opravelkn,
Oraored®. Grascrek, Qxa!ip!aiin. Facitaxel Pacliaxel Prote’r-bound, Faridronate.

Fanitumumab Fanrelingl Faraplatintg Pediapred®, “ED Imerferon, Fegaspargase.
Fegflgrastim. PEC-INTRON™, PEG-L-asparagirase, PEMETREXED. Fenosiatin

Phenyialanime Mustard. Flatino®, Platinal A Pregniscione, Prednisoneg. Preione®.
Procarcazine. PRCCRITE. Proouxin® Proifoorosoan 20 with Carmusting Implant

Surinetnol®, Raloxifens. Revimid®, Rheumatrex® Rituxan®. Rituximab, Referon-/
{interferon Afa-Zai. Runex®, Rubidomys'n hydreshioride. Sandostat ¥ Sandostatin
LARE, Sargramestim, Sciu-ContafR, Solu-Meadrei® Sorafenb SPRYCE] ™ 8T.-871
Sireplozocing SU1248. SBunitn'c. Sutentd. Tamaoxfen. Tarcevath, Targretinz, Tax

Taxotere®, Temodar®, Temozolomide. Temsirolimus. Teniposide. 1&8P4, Thalidemide
ThaomdE, TheraCys® Thioguaning, Thioguasire Tabloid® Thiophosphcamide
THioplex®, Thicteps, TICER, Toposar®. Topolecan. ~oremifere. Torisel® Tosiumomab.
Trastuzumab. Treanda®, Tretiroin, Trexall™, Trsenox® TSPA TYKEREE, VCR.

x

Vechbx ™ Velbard, Velcade® VePesid®, Vesanoid® Viadur™, Vidaza® Vinnastine
Vinnlasting Sulfate. Vincasar PisE. Viraristine, Vincrelping. Vingre hine tartrate. VILB
YR-ZE Vorinestal, VP13 Vuron® Xoloda® Zanosar® Zovain™ Zinecasds

Zoadex# Zoledrorc acld, Zoinza Zometa®,

Reides of adminisiration

Artibodies. antgen bindirg fracments polypeptices and other therape tic agenis.

medicaments ard pharmaceuiical compositiors accerding to aspects of the present

nvention may be formudated for administration by a number of routes, ncluding nut not
mited to, pareniera intravenous. nirs-artesal inramuscuiar, subsutaneous.
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intradermal, intratumoral and oral. Antibodies, antigen binding fragments, polypeptides
and other therapeutic agents, may be formulated in fluid or solid form. Fluid formulations
may be formulated for administration by injection to a selected region of the human or

animal body.

Dosage regime

Multiple doses of the antibody, antigen binding fragment or polypeptide may be provided.
One or more, or each, of the doses may be accompanied by simultaneous or sequential
administration of another therapeutic agent.

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

Kits

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

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

Subjects
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The subjsct to be reated Tay be any a~imal or hurman. The subject 's preferaply
rammaian. more preforably human. ~he subject may be a nor-human manma., but s
more preferaby numan. The subject may be maie or femae. The sublect may be a
paiert A subject nray have begn diggnosed wih a diseasce or condilion requirng

5

‘reatment. or be suspected of raving such a disease or condifion.

~rotein Express'on

Mclecular piolugy echnicues susable for the producing polynepides ascording o the
inverton in caels are well krown nthe art. such as those set cut in Sambrook et al .

Molecular Clonirg: A Laboratory Manual, New York Cod Spring Harbor Press, 1888

The poypantide may bho expressaed fror a nuciootide saguonoe  The nucleotide
saquence may be comtained iv a vactor presant i A ce or may ba incorporated o the

genome of the cal

Afvecior’ as usad noreinis an olgonuceotide moleculs [DNA or RNAY used as a vehicle
to transfer exogerous genstic maleda into a cell. The vector 'ray be an expression
vecton for axprossior of the geratic rraterial in the col! Sush vectors may include a
sromoies seqence operably irked o the nucleotide sequence encoding the gere
sequence 1o be expressed. Avenior ray aso incivde a lermination cocorn and
AXOFESSION ENNANNOTS ANy swiah & vectors. premoters. enhancers and terminaton
codons known nthe art may be used o express pelypepiides from a vector accoring io
the inveniion. Suilabe vecors nclude plasmids. kinary vectors viral vectors and artifica’
chromesomes (e.g. ysast artifical chromosomes:

Iy this specicatior the term "operany nked” may includs the siuaton where a selected
ruclectide seunerce and regulatory nucdlectide seyuence te.g. promaoter and/or

ermancer: are covaenty iked in such a way as o place the expression of ine nuclenlide
sequasce under the iNfluence o conirnl of the reguiatory soquoras stharaby forming an
Sxpression cassetic!  Thus a reguilatcry sequence is oneracly linked {c the se ecled
nuclectide secuence if the regualcry sequence is sapsabie of e¥ecting transaripton of the
nuclectde sanwance Wnere appreprate the resutng transcrint may then ne transiated

irio a desired protein or polypentids.

Any cgll sutanie for the exorassion of polypeptides may be used for produning naptides
accordng to the invention. Tne ¢el may be a prokaryote or euxarycle. Suitable
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prokaryotic cells include E.coli. Examples of eukaryotic cells include a yeast cell, a plant
cell, insect cell or a mammalian cell. In some cases the cell is not a prokaryotic cell
because some prokaryotic cells do not allow for the same post-translational modifications
as eukaryotes. In addition, very high expression levels are possible in eukaryotes and
proteins can be easier to purify from eukaryotes using appropriate tags. Specific
plasmids may also be utllised which enhance secretion of the protein into the media.

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

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

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

It may then be desirable to isolate the polypeptide/protein of interest from the supernatant
or culture medium, which may contain other protein and non-protein components. A
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commion asproach o separating polypectideprotein comporents from a supernatart or
culiure medium is by preciditation. Polyoeptces: oroteins o differen: solubiity are
srecigi:aieq at different concentrations of precioitating agent such as arrmonium su fate
For examna. at ‘'ow concenirations of precipitating agont water scaunle aroteins are
exiracted. Trus by adcing rceasng concerirations of preciptali~g agent. proteins of
caifterant sclubidy may be distnguished. Lialys:s may be subsequenty Lsed 10 ramove

ammanivre sulfate from the separated proteins,

Cther methegs for distinguishirg d®erent poiypeptides/oroteins are xniown v the arl, fur
exarmple ion exchange chromatograchy and sze chiomatography. These may be csed
as an giternative (o precipitaticn. ¢r may ke parformed subseguerty o crecpitatior

Once the polypeptde/protein ofinterast has peen isoiated from catuce may be
necessary fo concentrate ine potei~. A sumber of metnods for corcentrating a praien of
interast are snown in the art. such as ultrablitration or lyophiisator.

Sequence {denrtity

Alignment fer purposes of determinirg percant amino acid or nuceotde sequence ‘deniity
can be achieved n vaqious ways Kown 1o a persen of s<is inthe at, for nsance, usirg
pubbcly avatiable computer sotware such as CustalW 1 82 T-coffes or Megalign
{DNASTAR: so®ware. Wher using such software the default parameters e.g. for Qap
pena'ty and extersion penaty. are preferably used. The defauit paramsters of Clustaliiy
1.82 are. Prelein Gap Open Penally = 1C.0. Protain Gap Extension Penalty = 3.2, Proten
wavix = Gorret ProteavDNA ENDEAS = -1 ProleinyDNA GAPLIST = 4,

The wvention incivdes the combiration of the aspects and preferred features described

except wrere such @ conbiraton s clearty mpermissibie or expressly avoided.

“ne section headings used harein are for organizationa purpoeses only and are not o be
construed as imiting the subiact matier described,

Aspects ard erbodiments of the nresant invertion wit now ne ilustrated. by way of
exarmple. with refererce to the accompany'rg figures. Futther aspects ang empcdiments
Wwill be apparert ‘o those s«<ihed v the art, All docurents mentioned [ this 1ext are
incorporatad heren by reference.
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Threughowd his specficgtion, neluging the clabirs weicn follow. unfess the context
requies otherese. the word "comprise ” and varations such as comprses” and
comprising,” wil be urdorstood to mply the rciusier of a stated integor or siep or grous
of integers or steps but ot the exciusion of ary cthor irtagor or stoo or group of ndegers

T 8BNS,

Itmust be noted thal, as used n the specification and the appended caims. tha singular
forms “a,” "an” ard “he” noude plura refererts unless the contex! cearly dictates
cihorwise Nanges may be exprossad hare as “omn about’ one particu ar va'ue. andior
to "apout” arcther paticular value When such a rarge is oxpressed. another
embodrent incudes from tre coe paricular vaue andior to the other pasticuyiar vaue,
Smilary, when vauses ars expressed as approxXmations. by the use of the antecedert

about.” T wl be inderstocd trat e particu ar va ue forms anoirer embadimer:

Brief Description of the Figures

zmnedirents and experirents tlustrating the pringiciss of the nverdion wil row be

discusses with referercea o the accomparyving fguras inwhich

¥

Figure 1. <grtchan varable domale seauerces for antl-7 -2 antbody clonos A3
B0 38 07 0% A1 and A11_gl uman (gG4:. CERs are underined and shown
separaisly,

Figure 2. r%ez—wy chain variable domair soclences for antl- T M2 axtibotly cones
430810 G, G788 a1 and A7 _gl human 1gG4s CORs are underlined ard show:

saoaratoly.

Figure 3. Table showing Igrt crnar and beayvy crain CNR saquances for ant-T84-3

antinady clones A3 870 G€. 07 088 At ard a1 gl

Figure 4. Nurleohae and encoded aine acld sequences of heavy ard ight chain
g

varian.e doman sequenceas for anti-TIM-3 avibody slones A3 210 GB, 37 59, A7 ard

A1 gl
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Figure 5. Chart showing bnding of clones A3, B10. 38, G7. and 58 to human and

murine TIM-3 as deterrined by EL.SA.

Figurc 6. Chart showing bloc«ing of hume~ TIM-3 human galectin & norasten at
H the suface ¢f MOLT3 calls by clones A3 B0, 88 G7. and GR
Figure 7. Table showing 2finity of clones A3, 310. 38 &7, ard G for hunan TIK-
10 Figure 8, Crans showing cytoloxic e%ect of cones A3 B10. GB. BF. ane GY on

acute myaloid leckeria cels OC-AMLS (M4, ang THEP-1 (M55

Figure 9. Chart showing pird'ng of clong 471 o wrman and muringe TIM-3,
Figure 10.  Crart show'ng plocking of human 'M-3:aman galectin € rteraction at
‘5 the surface of MOLTS ce'ls by dlors 2711 as determined by ZL.8A,

Figure 11.  Tapie showryg a'inty of clone A11 for human TIM-3

Figure 12,  Chart showing cyloinxic o et of clone A7 1 on goute myeleid lsukemia
cels OCAM. 3 iM4; ang T-P-1 iME;

o]
o

Figure 13.  Chart showing g'fect of anti-im-2. CUS bi-specific antbedy on se-oulture
of acute myeiod lsuxemnia (AML; ceils and PEMCs

Figure 14,  Chart showing gfect of ai-7im-3. CO3 bi-speacific antibody on pusified T

h
o

cells and gcule myeicic leuxema (AML) cels.

Figure 15,  Chart show'rg ofoct of anth- T/M-3 clone A1 t-art C03 hspecilic anthady,
and ant-TM-3 clone B1C-anti CD3 bispecife antibody on purified 7 cals and acule
a0 myelcic su<emia (ANL) cels. AM. ceills wern mixoe with purified T eails at g 1% rat
and the a~thody was added at various corcertrations. Atter 24-hour naubation. ¥s$:8 was
MEAS.TEd.
Figure 18,  Chart showing T34 soecific cel Kling effect of ant-TIM-3 cere A7 1-ardi
35 {02 bispecihic antibody on G034+ cel!s in AML biopsies {1.e. AML stam cells) After
salecton, D34+ cells [samples »93%% S04+ puritys were mixed with purified ™ celis at a
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< 7 ratic and the artboedy was acded at vanous corcgrtratons, Afler Z4-hour ‘noubation,

VSIS Was ToAs.TeC

Figure 17.  Schematic drawing of the fander single chain bsoecfc antibody format

Examples

Isolation of anti-human TIM-3 antibodies

A--Ti-3 antbodies were seated Fon g numen antinedy phage asplay izrary via in

vt sclection i & S-round Bio-panning process.

Basicaly, streplavidic-roagnetic beauds were eogled wih biclinylated bumar TIM-3 and
wsad to fisn-out ant-" M-3-so0cifc prages using magnotic sorting. Scire stess to get rid

of potent'al anti-biote andincdies wers aarded 1 ihe ssleclion process.

After a smad-scaln duction in HBP1R1 coils Fab anbhodios were soreersc by ELI8A,
Sriefy CLSA plates were coatod wiih burrar Tir-3 coupled to human Fo ard Blocked
with & solution of caseln, After extensive wasthes b PES Tween-Z0. Tan-cortaining
sLpernalays from incuction pigtes were transferred nte the LL 5A plates inthe presance
of 750 ik in PRS A%er 80 ryruies 8 room temoorature Lowdes agitaten ard extensive
vashes, g goalt anti-humnan Fab antbody couped to BRP was added Cre bour lals
oates were washed and TV B substrate adced. The reacton was stcopod witr “k4 HCI
ard optical densty measwred gt 450w with a refererce at 870nm. Avipedies givirg an
abseroanan =0 1 won soloctod as postiva, A finst cioradly scraening was pederned by

Uk fingerorinting cionalty was then confirmed by sequsncing,

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

Hincing 10 &ther human or mouse T1V-3 was assessed by ELISA as descrives aboy
JGErg either buman soomouse TINAE counlea (o Ruman Re as an antigen, Nor-specifo

cnding to humran Yo was alss assessed Larg numarnr e as a negative contel antigen

Figures 5 ang 93

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

235

Fuman TIM-3 coupen to oh gﬁ:’)es,i?‘..'ii‘: was pre-incubated for 30 rirutes &t room

& v

temperature with variols concsriratons of anthodies = FACE bufer. Such aremixes
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were then added on Galectin-S-expressing MOLTS cells that were previously plated in 96-
well plates and fixed/permeabilised in Fix/Perm buffer in the presence of anti-CD16/CD32
antibody. After 30 minutes of incubation at 4°C in the presence of the premixes and 3
washes in PermANash buffer, cells were resuspended in PBS and analysed by flow
cytometry (Figures 6 and 10).

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

meen wwawel — WFlgsnes ¥ o

mean mmuunl

-TIM-3 antibodies

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

Briefly, human TIM-3 coupled to human Fc was immobilised on a sensor chip compatible
with the Proteon XPR36 bicanalyser (Biorad). Antibodies were then applied onto the chip
as a flow. Association/dissociaton rates were recorded for each candidate Fab and
affinity (Kp) calculated (Figures 7 and 11).

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

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

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

T cells on one side (specificity for CD3) and target TIM-3 on the other side. The bispecific
antibody comprises two single chain variable Fragments (scFvs) as a fusion protein. Cne
of the scFvs comprises the Vi and V,. sequences for clone A11 (i.e. SEQ ID NOs: 45 and
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The format for the @ngerm single chain nispecfic antinod'es is shown i Figure 17,

Tre bi-snedific antheoy was fested at 10ug . on co-outure of AVL cols ard PRV Cs

{PRVCAML ratio 2601 folfow’ rg a simllar protoce) (Figure 131

Tre anti-TIM-3 cone A11-anti-C03 bi-specific aniibody was ther fested 'n ay assay with

e

surifisd T

cels and AML stem zelis (1.1 ratio; “olowing the same preioool [Figure 143
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Specific killing by bispecific Anti-TIM-3, anti-CD3 antibodies of Acute Myeleid

Leukemia cells from patientsAri-"k-3 cors 411 Ir tandem single-chain pispecifis
format with ant-Ch3 ‘ant- T2 clong AT T-anti U0 Bispecitin artbodyy, was tested to
as8€ss s abivty fo < Acule Myecid Leuxamia (ANL] sl s obtained from AMLU patends

brensios

Lo

Briefy. sufied T cels ware mixed wih AML cells oblainad from oglients refractony o
Fres of chamotrerapy freaiment. gl g ratio ¢f 11 The bispecfic arthody was addeq at
various coneenteatiors, and themixwire was moubated for 24 hours. Afler incupation

tysis of AML 2 ls was measured

L2

The rasults are showr 0 Figure 15 ArD-TIN-3 clgne At 1-ant CO3 bispocifc artbody

proved 0 be poent n g hng AML cels from chemotrerany-refraciony patients ox wivs.
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An anti-TIM-3 clone B10-anti CD3 bispecific antibody in tandem single-chain Fv format
was also constructed and tested, and showed killing at high concentrations (Figure 15).

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

The results are shown in Figure 16. Anti-TIM-3 clone A11-anti CD3 bispecific antibody
showed an ability to kill AML stem cells ex vivo.
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Claims:
Claim 1. An antibody or antigen binding fragment which is capable of binding to TIM-3,
optionally isolated, having the amino acid sequences i) to vi):
i) LC-CDRH1: RASQSVGSYLA (SEQ ID NO:9)
ii) LC-CDR2: DATNRAT (SEQ ID NO:10)
iii) LC-CDRa: QHRRT (SEQ ID NO:11)
iv) HC-CDR1: SSDYYWG (SEQ ID NO:59), or
GGSIGSSDYYWG (SEQ ID NO:27)
v) HC-CDR2: SIYYSGSTYYNPSLKS (SEQ ID NO:28)
vi) HC-CDR3: GEHRGEFDY (SEQ ID NO:29).
Claim 2. The antibody or antigen binding fragment of claim 1, comprising a heavy chain

and a light chain variable region sequence, wherein:

the heavy chain sequence has at least 70% sequence identity to the heavy chain
sequence of SEQ ID NO:20, and

the light chain sequence has at least 70% sequence identity to the light chain
sequence of SEQ ID NO:2.

Claim 3. The antibody, or antigen binding fragment, of any one of claims 1 or 2, wherein
the antibody is effective to restore T-cell function in T-cells exhibiting T-cell exhaustion or T-cell
anergy.

Claim 4. An antibody or antigen binding fragment, optionally isolated, which is capable of
binding to TIM-3, which is a bispecific antibody or a bispecific antigen binding fragment
comprising (i) an antigen binding fragment or polypeptide according to any of one of claims 1 to
3, and (ii) an antigen binding domain which is capable of binding to a target protein other than
TIM-3.

Claim 5. The antibody, or antigen binding fragment, of claim 4, wherein the antigen
binding domain which is capable of binding to a target protein other than TIM-3 is capable of

binding to CD3 or a CD3 polypeptide.
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Claim 6. An in vitro complex, optionally isolated, comprising an antibody, or antigen

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

Claim 7. A composition comprising the antibody or antigen binding fragment of any one of
claims 1 to 5 and at least one pharmaceutically-acceptable carrier.

Claim 8. An isolated nucleic acid encoding the antibody or antigen binding fragment of any

of one of claims 1 to 5.

Claim 9. A vector comprising the nucleic acid of claim 8.
Claim 10. A host cell comprising the vector of claim 9.
Claim 11. A method for making an antibody, or antigen binding fragment or polypeptide of

any of one of claims 1 to 5 comprising culturing the host cell of claim 10 under conditions
suitable for the expression of a vector encoding the antibody, or antigen binding fragment or
polypeptide, and recovering the antibody, or antigen binding fragment or polypeptide.

Claim 12. An antibody or antigen binding fragment according to any of one of claims 1 to 5

for use in therapy, or in a method of medical treatment.

Claim 13. An antibody or antigen binding fragment according to any of one of claims 1 to0 5

for use in the treatment of cancer.

Claim 14. An antibody or antigen binding fragment according to any of one of claims 1 to 5

for use in the treatment of an infectious disease.

Claim 15. Use of an antibody or antigen binding fragment according to any of one of claims

1 to 5 in the manufacture of a medicament for use in the treatment of cancer.

Claim 16. Use of an antibody or antigen binding fragment according to any of one of claims

1 to 5 in the manufacture of a medicament for use in the treatment of an infectious disease.
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Claim 17. A method comprising contacting a sample containing, or suspected to contain,
TIM-3 with an antibody or antigen binding fragment according to any one of claims 1 to 5 and
detecting the formation of a complex of antibody, or antigen binding fragment, and TIM-3.

Claim 18. A method of diagnosing a disease or condition in a subject, the method
comprising contacting, in vitro, a sample from the subject with an antibody, or antigen binding
fragment, according to any one of claims 1 to 5 and detecting the formation of a complex of

antibody, or antigen binding fragment, and TIM-3.

Claim 19. A method of selecting or stratifying a subject for treatment with a modulator of
TIM-3 signalling, the method comprising contacting, in vitro, a sample from the subject with an
antibody, or antigen binding fragment, according to any one of claims 1 to 5 and detecting the

formation of a complex of antibody, or antigen binding fragment, and TIM-3.

Claim 20. Use of an antibody, or antigen binding fragment, according to any one of claims 1

to 5 for the detection of TIM-3 in vitro.

Claim 21. Use of an antibody, or antigen binding fragment, according to any one of claims 1

to 5 as an in vitro diagnostic agent.

Claim 22. A method for expanding a population of T cells, wherein T cells are contacted in
vitro or ex vivo with an antibody or antigen binding fragment according to any one of claims 1 to
5.



