ANTI BODI ES RELATED APPLI CATI ON This application clains priority to
U.S. Provisional Application Serial No. 60/569,892, filed on May 10, 2004,
the contents of which are incorporated by reference in its entirety.
BACKGROUND Overly aggressive T cells often | ead to unwanted i mune
responses, which, in turn, cause var| ders, e.g., autoinmmune

di seases, transplant rejection, ﬁlﬁogmiézses, and T cel |l -derived
cancers. Therefore, control of the aggressive T cells is critical in
treating such disorders. The activity of these cells can be contained by
I mrunosuppr essi on or by induct i tol erance. An
alternative solution is |nducgp@QAgﬁni @3@3&? ich is believed to be

i nvol ved in rerihis agplicai@ndlgichsqeiorisy to [D(S| eebvitgory Bpbicamgresiai N6, T cel |l s.
See, e.g Kabelitz et al. % 993) | mmunol Today 14, 338-340; and Raff
(1992) NaPQ/Pe9.8%% filebon By 1 fog contents ofpyhich 4 drporRated by relsrange in
anti bodi eg %? heir derivatives that induce apoptosis upon binding to
P-Sel ectin ycoprotein Ligand-1 (PSG.-1) on activated T cells, In
one aspect, the invention features an i mmunogl obulin chain having three

sequences that (i) contain, respe QS| VHNDGNTYFE, KVSNRFS, and
FQGSHVPLT (SEQ ID NOs: 1-3); (il )%&ﬁﬁﬁpﬁﬁipecu vel y, SFGWH,

YI NGGSSTI FYANAYKSr] %Eéreyﬁ@/@@@ﬂ\@%n(lgﬁgol@w}ﬂ%d 1ﬂmﬁ)ne rééﬂohges(;@ﬁfcﬁ' i
respectively, RASSTVNSTYLH, GSSNLAS, and QQYSGYPLT ﬁ 7-9); (iv)
cont ai n, L GAESCIVREPYS digorgets e. ymwrmmewhmax@, tramﬂw Wﬂ[ﬂlq@lﬁ(} | D NOs:

10-12); ( n | | VN and_FOGSHVPWI
(SE0 1 b (eSS RbRLT ol BEREEE LS. rHERTRR, AP e me et e p et
TYYADSVKDn tizating 0N \Wiiobdérd. JBQ b/ ityast thdde-ctB3 can be contdhagtbyof t he

just-described six sets of sequences corresponds to the three | ight or
heavy chdMEEHHIEFRSIN by yndustian ff Fmgne @@p@iﬁ@le(msé gferagtivgrrolusieays t hat

binds to
antlbodlegﬁgesg%f $h@-}%ag§§ﬁ%%§gqgﬁgo lﬁﬁéﬁgPﬁaﬁgygﬁ%ﬂggrfght
chai ns arinlclh@ag;ovmhaaggrmmea’]b¢@ls(SQe eggil(mbshtmfet tlh€993) nmenalifodagdides ( SEQ

and 27 (B PABLERTT RS Rate T lFysBeg ony: oo oo oo D

ATGAAGTTGCCTGITAGGCTGITGGTGCTGATGT TCTGGATTCCTGCTTCCAGCAGTGAT 1 KL PV R L
LVLMVW PASS SD 61
ATTTTGATGACCCAAACT CCACTGT CCCTGCCTGRAIABMARMGAGATCAAGCCTCAATA 21 | LM T QT
PLSLPYVSH. AS I, 12 o1 . .. . .

T oTTacAGATCT AGRISARRIR Feb RS Tor s harine Ak I AT hok FRSSFREPIROES BPRD 5 Q
S | V H bildifg &y PESHebtirEFGWeYprb&ln Ligand-1 (PSGL-1) on activated T cells,

CTGCAGAAACCAGGCCAGT CTCCAAAACTCCTGATCTACAAAGT TTCCAATCGATTTTCT 61 LQK PGQS PK
L L1 YKV SNRnpgeagpect, the invention features an immunoglobulin chain having three

GV PDR F S
OO A AT AT R T FATAGRASOSNTIK AT # RARERS Fha
AGAGT GGABQOBEAGIAT (SIGEEAANTT AT HACTGOHETCAPEITEA, ARGMECTCTC 101 R V E AEDL

< LE L RISEGIBIRBANY bR A 00O Y WAL Nk ey e v
regi on): rei.’v,p&E@?@@@ﬁ@@@i@@ﬂﬁé@ﬁk@ﬁ@@i@@ﬁﬁ%ﬁé@ﬁ&%@iGTGAT 1

MO SRL N VF
D TV I NS & ZIDW(@Q VES

SO v G G55 ok (5 ki e ST IR RS . p G T

FSSF KB}GSIHWP\RTQSBQFIDlH@s 13-15); or (vi) contain, respectively,
GAGAAGGGECTGRAGT GGGT CGCATACATTAATGGT GGCAGTAGTACCATCTTCTATGCA 61 EK G E WV
e ARV EORPRE Gl Y Y ADSV D, and GOSYWY DY (8EQ 15 NOs: 16.18)

ANCCAGT AN G AT FEACEATCT BCACA A TORAMGNTAGRESTT R TR Bt & V K &R

FTI

CAAAT GACGEATYT ToAv\ G IEGREGAGACESOGATIE A0 ACKEN RSAAGE bATIGedAGEt Hiads QMT IL R S
EDTAI YYCERYAS 361

TACGGAGGGEGEGT GCTATGGACTAT TGEGGT CAAGGAACCTCAGTCACCGTCTCCTCAL21 YGGG A MD
YWSQG TSVTVSS SEQIDNO 21 (PRT) and 29 (DNA) (Muse 43B6 |ight
chain V region): 1
ATGGATTTTCTGGTGCAGATTTTCAGCTTCTTGCTAAT%AGTGCCTCAGTTGCAATGTCC 1 MDFL VQI
FSFLLI1I SAS VANS 61

AGAGGAGAAAATGT GCTCACCCAGT CTCCAGCAATCATGTCTGCATCTCCAGGGGAAAAG 21 R GENVL TQS
P AIMS AS P CE K 121
GTCACCATGACCTGCAGGGCCAGCTCAACTGTAAATTCCACTTACTTGCACTGGTTCCAG 41 V TM T CR A
SSTVNATYLBWF Q181

PNAR AR R NI 7N N I NIN"T" 5N\
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361 CCCTACTATAGGTACGACGACT GGGGCCAAGGCACCACTCTCACAGICTCCTCA 121 P V YR I
DDWQG T TLTVSS SEQID NG 23 (PRT) and 31 (DNA) (Muse 9F9 i ght
chain Vregion): 1
ATGAAGTTGCCTGTTAGGCTGT TGGTGCTGATGT TCTGGATTCCTGCTTCCAGCAGTGAT 1 MK L P VR L
L VLM

mTTTmT&%%%WW%@¥WMM@%ﬂE@ G ToT P

LSLP Veénk\plg:@ 16w SHowkldelow are the h ht chains and heavy chain variable (V resgions of
TCTTGCAGATCTAGT CAGAGCATTGTAAATA! CACCTATTTAGAATGGTAC 41 SCR S S

| VNSNGN the¥ thrde anti¥odi8d(SEQ ID NOs 19 26, the CDRs are underlined and highlighted:
CTGCAGAAACCAGGCCAGT CTCCAAAGCTCCTGATCTACAAAGT TTCCAACCGATTTTCT 61 LKPGXS P K
LLI YKYVSNRF 241

CO3TCOCASHOABTTCAGTOREAGHCA TONGINAGA TERGAGCTRAACATGAGR): 81 GVPDRF S G

GS GTDF T

AGAGTGGA%TE@@%’FWW %W&ﬁﬁ%ﬁ@?%l RV E AEDL
GV Y YCF 36 GCTGGAAATCAAA 121 T F GGG T K
L K1 K SEQ kBDriNGaredt ccRRIgrcandrd32cdioNayc dvbuse stk Tteavsctcharm V regi on):

1 ATGCTGTTLGGGGCJIGAM\G’IIGGQ;T1T TTCETTETIGTY TTTTATCAAGETGPGEATFGTGAG 1 M. L GL

GGGLVQDKGSLKL8121
Tawmmmv@mwwmm?W@e&mmme CAASGEF
TENT NAMWWY RFQ®A P 218§ ° X & L =

GGAAAGGGTLL T CeAR THakalchehd 3 eAd ANOAM ARG EAAT AAT T AIGAAGARAI YL G G C L KW
VARIRSHK SNNWW AP R4F s ¢ s ¢ 8 ¢ T H F T L N I s
TATGCCGATTCAGT GAAAGACAGGT TCACCAT CTCCAGAGATGATACACAAAGCATGATC 81 1 A DS VK

DR F T LG TCTGGGAATTTATTACTGCTTTCAAGGTTCATATGTTCCTCTC
TATU@&%%&A?%&G&A&C&G&A?@"°“ \CTCTGTCAGACEG 101 YL QWNNL K

T ED T GMeY M@TVedR GBrE8&IncCAAGCTCGEAGCTCAAA
GGAAGCTACFEGTHACTTCEATGIET GCESCBCAGGEBACCACGGTCACCGTCTCCTCA 121 GS Y W F D
VWGAGTTVTVSS As an anti body's antigen-binding specificity

can be U 1B 401 2 (AL PRCRAINONR Tafriay) WA g R cr bed B

anti gen- bi AMTFGASPEGCEETIARYTTARES Q?@G?ﬁCTﬁthﬂ&66 Qﬁ?ﬁ?%@ﬂ?ﬁ@%ﬁﬁﬁ ncl ude
chineric ant b8di®s? HumniZzed ahti*boli és, and théirVfdhcti dhal

equi val ents. Géb@ma@%&%@&@eadaﬁed}dmhmat&GﬁAg&mc@eG&Aﬁﬁ@r&@cm 25) and
heavy chaizm W regionv( SEQsl @ N@ &6). of a hwneni zed 15A}:antmbody, whi ch
|ncludeSE IDNOs 13andSE§IDNCS 4A6 rezg_gctlvely ID NO 25

édt 15APCPg PV TEe IT
|( ?/ﬂﬁaDg\éY Pécﬁglﬁia% ng I¥TL$ SS DFX'%\S/CE&S:S

YV PLT Em&aﬁécS&@G}rﬁbcbd@ecﬂﬁc(mmmmmmM@TMeamyrmhnathAV region):
EVQLVESGGEL VEAPGESIRLECAASE-THSA - & EGVER DERE EWAYL :

FYANAVKGRETI AA§G KINT Y OMNSL, g é@@% B}/@%}g IXIPXW;}E;!M\({SS Thi s
i nventi onggl S0 ea;t;ugesg ap Isokatedgnucl gl Gy agl %ﬁ@w fga sequence that
encodes one of the above-descri bed |nnunoglobulln chains. The term

"anti bod 01GEAAT%%ﬁﬁ@gﬂ@B@@FﬁGéﬁﬁFﬁmG$§E@F§“ﬁ6cﬁﬁ@ﬁéﬁﬁﬁﬁéacﬁﬁﬂypept|de
i.e., a pdtyfeptide thdt Ras bEerf stibstanti‘al 'y Sefarat e ot her

prot ei NSze{ ifAc88accdBErdMat &l G TREIES W IR Ghaddcacsehatural |y associ ated.
The pol ypept irdec can constut ut evatw | east 50,T 76, wor 195% By gry wei ght of the
purified preparation. An "isolated nucleic acid" refers to a nucleic acid
the structure of which is not identical to that of any naturally occurring
nucleic acid or to that of any fragnent of a naturally occurring genomc
nucleic acid. The termtherefore covers, for exanple, (a) a DNA which has

t he sequence of part of a naturally occurring genom c DNA nol ecule but is
not flanked by both of the codi ng sequences that flank that part of the

nol ecul e in the genone of the organismin which it naturally occurs; (b) a
nucleic acid incorporated into a vector or into the genom c DNA of a
prokaryote or eukaryote in a manner such that the resulting nolecule is not
identical to any naturally occurring vector or genomc DNA; (c) a separate
nol ecul e such as a CDNA, a genomi c fragnment, a fragnent produced by

pol ymerase chain reaction (PCR), or a restriction fragnent; and (d) a
reconmbi nant nucl eoti de sequence that is part of a hybrid gene, i.e., a gene
encodi ng a fusion protein. The nucleic acid of this invention can be used
to express a pol ypeptide of this invention. For this purpose, one can
operatively link the nucleic acid to suitable regulatory sequences to
generate an expre55|on vector. A vect or refers to a nucl ei ¢ acid
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and rats. Various adjuvants that can be used to increase the inmunol ogi cal
response depend on the host species and include Freund's adjuvant (conplete
and inconplete), mneral gels such as al um num hydroxi de, surface active
substances such as |ysolecithin, pluronic polyols, polyanions, peptides,

oi | emul si . . in'Lr henol.. Useful human
adj uvant s gﬂhﬂhggyggﬁf%téggf?%?égﬁﬁéﬁf %ﬁ@gghgméh@n» FE¥Hact eri um par vum
Pol ycl onal antrctotirestedret srrogerneausT qraput atrcnas:cof caaretrodyrool ecul es, are
present in thd serd of heRi dnmuhi ZedF siibjlectls. S MAnotl dnat &nt ¥ bodi es,
honbgeneou can be
nonogeneous; g\egygA%aézgm%Tg%&%g&P&%saﬁtcg?me%gegchcggé%ggm an be
(1975) Nature 256, 495; Kohler et al. (1976) Eur. J. Immunol. 6, 511,

Kohl er et1al GTCAGAGFARIGCCAGE e&qiﬂ ACTERFCerc al . (1981)
Monocl onal #*An¥i bodMes’ afd & ido 4 HNYF % particul ar,
monocl Onal81ar&kbm%géc&@&&%CQQA%&B@&A%@M@}&%BAMG&@@CT@&;@Vl des for
the producél op of antd badys mpl ecuk.ess by continuoys ekl dimessin culture
such as described in U S. Patent No. 4,376,110; the human B-cell hybridom
t echni que2g%<6§%ﬁﬁTG§TC§§FTC%Qﬂ§895GWGﬁﬁ{ﬁﬂﬁPGﬁ?93§§T@FTC?%FCA§B?¥FA§FA%H (1983)
Proc. Natl1®* Alad. &i® CUsA 86, E32056) and t hé EBV—hfbrldona technlque (Cble
et al. (1;&&3);TMmaﬁmahm&rrtgt&mﬁm@r@mdc@@mﬁemcibedscanyccoédc&m& Liss, Inc.
pp. 77-96)o1 Sucle antitbodi es sarr be of any.iamihogl LP cltas |nclud|ng
lgG |1gM and _any subcl ass thereof. The hybri doma produci ng
t he nDnocignaEngFkﬁﬁﬁAcmmmFT?ﬁéchn%@nt|on may be cultivated in vitro or in
vivo. The ability to produce high titers of nonoclonal antibodies in vivo
makes it a particularly useful nethod of production. In addition

t echni qUESEQEDNQp2H(PRIF) anlde3 Qpil i ¢ {Monsect3 Bédivame chain ¥teglvogti es” can be
used. See A‘&;G’AAIMQJ G'C%f&T%t[‘ '?C!T’CT’gQ&%Q%G%AQQCACN%EAGGT'%@@&CT%&AG USA 81

6851, hbubargerEetwa Nat wre, 312,s 604;7 and cTakeda etad . (1984)

Nat ure 314, 452. A chineric antibody is a nolecule in which different
portions zfﬁeGTﬁﬁAP9¥ﬁfAﬁ?%ﬁﬁC6P$5Q§Fé%ﬁcﬂﬁﬁT?ﬁﬂGC§?ﬁ9§F%EFTA§E%ﬁﬁGé§ATQGose havi ng a
variabl e Fégi'on9deti Yed®f fonfa miti e hordocl offal *art i Body and® a hurman

i munogl qbul tdrageasta@ntcagt etrrcAbiRenaiiavetacteehnhgsesadesaer i bed for the
producti oriofc skngd eschai @ ant irFbodi @s UYS I Pat emt VNos. o4, 946] 778 and
4,704, 692) can be ada ted to ro uce a p braz% of 5|n Ie chain Fv

ant i bodi €32 %ﬁﬁ%@?ég%?ﬁ %?Tﬁﬁ%ilﬁﬁﬁfgﬁng? %%ﬁﬁingmcd Akl g tHe heavy and
light chain fragnents of the F grdﬁﬁm7f7ﬂTTﬂﬁ‘ aci ge. Moreover
ant i body 2t r agreent sroeascdia cgenarat ed AbyricaomecetiancqueszccEaraxanpl e, such
fragment s8ind.ulle L bt Kar& ot Il ilmi Fed’td, F( &bt 25fragfents M hat can be

pr oduced Aﬁg i?g fragnents
e S i i S S e s g
fragments. Antibodies can al so be humani zed by met hods described in the
exanpl es3E)élC&K/Té?TAI%“ﬁ@)WCFhCQWG%QCCAW%S&WW@“WHB@W&MI anti bodies with
a desired*bi hdi- & Barf b& comirerci &l 1Y Hunni®zed (Scot gene,
Scot | and; and Oxford Ml ecular, Palo Alto, Calif.). Fully humani zed

anti bodi es, such as those expressed in transgenic aninmals are within the
scope of the invention (see, e.g., Geen et al. (1994) Nature Genetics 7,
13; and U. S. Patent Nos. 5,545,806 and 5, 569, 825). Also within the
scope of this invention is a nmethod of inducing death of activated T cells,
e.g., by contacting activated T cells with an antibody of the invention in
vitro, and by admnistering to a subject in need thereof an effective
anount of the antibody. Subjects to be treated can be identified as having
or being at risk for having a condition related to an excessive or unwanted
T cell -nmedi at ed i mmune response, e.g., patients suffering from autoi mune
di seases, transplant rejection, allergic diseases, or T cell-derived
cancers. This nethod can be perfornmed alone or in conjunction with other
drugs or therapy. The term"treating"” refers to adm nistration of a
conposition to a subject with the purpose to cure, alleviate, relieve,
remedy, prevent, or aneliorate a disorder, the synptomof the disorder, the
di sease state secondary to the disorder, or the predisposition toward the
di sorder. An "effective anount” is an anount of the conposition that is
capabl e of producing a nedically desirable result in a treated subject.
Exenpl ary di seases to be treated include diabetes nellitus, arthritis

(i ncluding rheumatoid arthritis, juvenile rheumatoid arthritis,
osteoarthritis, and psoriatic arthritis), multiple sclerosis,

encephal onmyelitis, nyasthenia gravis, system c |upus erythenmatosus,
aut0|nnune thyr0|d|t|s dernatltls (|nclud|ng atoplc dernatltls and
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Epi t ope mappi ng of anti-CD 162 anti bodi es To map the binding

epi topes of nouse 15A7, 43B6, and 9179 on human CD162, a series of fusion
proteins covering various regions of human CD 162 were expressed and
purified. Interactions between the fusion proteins and these nonocl onal

anti bodi e e..exam b i nzyne: l.inked. or bent assay
(ELI SA) . SECTD Eﬁ*@?@?‘b ﬂ%@ﬁﬁﬁﬁ@‘/@%ﬁﬁ%gpﬁgf%@mr e{ﬁ%‘ﬁé of human CD 162
gene were e:xmeswdeasrcfrmschmammebmmmdTGhunmtrTGmmn@@dp@men gamma 1
heavy chai nl cénstant ?edi oh in E Vcoki M cDNA ehc@dihg St he Wunm@n

i mmunogl ob d by PCR
with pri mef%s k}avlg ng arc]réjﬁl‘ﬁ?f%cﬁ T%ﬁgf%%g%gggfﬂﬁ%%% gﬁjgﬁéjffguct was cut
by Bglll and BanmHl, and subcl oned into a pET-32a vector (Novagen) that had
been di geszled’Cb’yGCtAhe @@@CM@;JWTAWTA@DW@@ WTﬁgGWﬁﬁ@% regi ons of
hCD162 wer& afpl§ f Re N per i hg }Esi"teYat the 5 end

and a Bgl | {, %'TE@AG%BA&&%chz;cﬁ*@QCCARQ&R@E?GH&QHQ&@TW&\A@é'éATQ)fT@ihe
correspondéngrenzyrese asd d nsfriane fused 1 ovt he sequencer emcodi ng the human

i mmunogl obul i n ganma 1 heav chain constant re |on in the pET-32a vector.
Priners u%ébldGP?IGTéfégﬁgp&éﬁ%“f?‘%@F?Wgﬁ?@TFf‘%%@é‘gA? I&‘b?é”?“%@ﬂ”gche sequences
of the priners are li'stéd in"Tabl & 3 Tabl e 2.” Nanmes of primers used in
each experdmamc;TGE@cﬁec&ﬁpd;ctprxﬁw@As;eqmﬁesecemc@dm TCAE@marrchma mer Reverse
primer E. twilRexpressedehCDlB2fT agnments C 42- 119 001 AR10OO05 42-80
AB1001 AB100 AB100 1 9.81-119 Ab1004 ABlOOS 42-70 AB1001
AB1007 423§§0§C§T§§%§BGJ§AE®%§G§ %% 8”%@&002 AB1008 50-70  AB1002 Abl007

42- 319 AB1001

SEQ ID NO: 24 (PRT) and 32 (DNA) (Mouse 9F9 heavy chain V region):

1 ATGCTGTTGGGGCTGAAGTGGGTTTTCTTTGTTGTTTTTTATCAAGGTGTGCATTGTGAG
i1 M L L ¢ L X W Vv ¥ F V V F Y Q G V H C E

61 GTGCAGCTTGTTGAGACTGGTGGAGGATTGGTGCAGCCTAAAGGGTCATTGAAACTCTCA
2 v Q L Vv E T 6 6 66 L VvV ¢ P K G 8 L K L s

121 TGTGCAGCCTCTGGATTCACCTTCAATACCAATGCCATGAACTGGGTCCGCCAGGCTCCA
41 ¢ A A S G F T F N T N A M N WV RO A P

181 GGAAAGGGTTTGGAATGGGTTGCTCGCATAAGAAGTAAAAGTAATAATTATGCAACATAT
61 G K G Il'E w V A R I R 8§ K S8 N N Y A T

CAGGTTCACCATCTCCAGAGATGATACACAAAGCATGATC
R F T I 8 R D D T Q 8§ M I

241
81

301 TATCTGCAAATGAACAACTTGAAAACTGAGGACACACGGCATGTATTACTGTGTGAGAGGG
101 ¥ L ¢ M N N L K T E D T G M Y Y C V R &

361 GGAAGCTACTGGTACTTCGATGTCTGGGGCGCAGGGACCACGGTCACCGTCTCCTCA
121 G 8§ ¥ W vy . P DV W G A G T T V T V § S

As an antibody’s antigen-binding specificity is determined by its light and heavy
chain CDRs, the above-described CDRs can be used to generate antibody derivatives that

retain the antigen-binding specificity. Examples of antibody derivatives include chimeric



Ab1010 115-126  AB1022 AB1023 115-126EtoR  AB1024 AB1025 V region of
cDNAs I i ght chain AB1058 AB1059 heavy chain AB1058 AB1060
Manmal i an expressed hCD162 fragnents 1-119 AB1011 AB1013 1-319 AB1011

AB1012 110-319 AB1058 AB1059
antibodies, humanized antibodies, and their functional equivalents. Shown below are the

light chain V region (SEQ ID NO: 25) and heavy chain V region (SEQ ID NO: 26) of a
humanized 15A7 antibody, which include SEQ ID NOs: 1-3 and SEQ ID NOs: 4-6,

respectively:

SEQ ID NO: 25 (humanized 15A7 light chain V region):
DIQMTQSPSSLSASVGDRVTITCRSSOSIVHENDGN Y FEWYQQKPGKAPKLLIYKVSNRESGVPSRFSGSE

SGTHFTLTISSLQPEDFATYYCEQGSYVPLTFGQGTKVEIK

SEQ ID NO: 26 (humanized 15A7 heavy chain V region):
EVQLVESGGGLVQPGGSLRLSCAASGFTFSSFGMEWVRQAPGKGLEWVAYINGCS ST IEYANAVKGRFTIS

RDNAKNTLYLQMNSLRAEDTAVYYCARYASYECEAMDYWGQGTLVTVSS

This invention also features an isolated nucleic acid having a sequence that
encodes one of the above-described immunoglobulin chains. The term “antibody” or
“immunoglobulin chain” refers to an isolated polypeptide, i.e., a polypeptide that has been
substantially separated from other proteins, lipids, and nucleic acids with which it is
naturally associated. The polypeptide can constitute at least 50, 70, or 95% by dry weight
of the purified preparation. An “isolated nucleic acid” refers to a nucleic acid the structure
of which is not identical to that of any naturally occurring nucleic acid or to that of any
fragment of a naturally occurring genomic nucleic acid. The term therefore covers, for
example, (a) a DNA which has the sequence of part of a naturally occurring genomic
DNA molecule but is not flanked by both of the coding sequences that flank that part of
the molecule in the genome of the organism in which it naturally occurs; (b) a nucleic acid
incorporated into a vector or into the genomic DNA of a prokaryote or eukaryote in a
manner such that the resulting molecule is not identical to any naturally occurring vector
or genomic DNA; (c) a separate molecule such as a CDNA, a genomic fragment, a
fragment produced by polymerase chain reaction (PCR), or a restriction fragment; and (d)
a recombinant nucleotide sequence that is part of a hybrid gene, i.e., a gene encoding a
fusion protein. The nucleic acid of this invention can be used to express a polypeptide of
this invention. For this purpose, one can operatively link the nucleic acid to suitable

regulatory sequences to generate an expression vector.



94-148  AB1020 AB1021 119-222  AB1018 AB1019 174-269 AB1016 AB1017
214-317  AB1014 AB1015 Chi neri c chains 15A7 light chain  AB1030
AB1031 15A7 heavy chain  AB1032 AB1033 9F9light chain  AB1026 A131027 9F9
heavy chain AB1028 AB1029 43B6l i ght chain AB1034 AB1035 43B6 heavy

chain A vector refers to a nucleic acid molecule capable of transporting another nucleic
acid to which it has been linked, and also capable of autonomous replication or integration
into a host DNA. Examples include a plasmid, cosmid, and viral vector. A vector of this
invention includes a nucleic acid in a form suitable for expression of the nucleic acid in a
host cell. Preferably, the vector includes one or more regulatory sequences operatively
linked to the nucleic acid sequence to be expressed. Examples of a regulatory sequence
include promoters, enhancers, and other expression control elements (e.g., polyadenylation
signals). Regulatory sequences also include those that direct constitutive expression of a
nucleotide sequence, as well as tissue-specific regulatory and/or inducible sequences. The
design of such an expression vector is based on considerations including the choice of the
host cell to be transformed and the desired expression level. An expression vector can be
introduced into host cells to produce a polypeptide of this invention. This invention also
includes a host cell that contains the above-described nucleic acid. A host cell refers to a
cell containing an exogenous coding sequence or non-coding sequence. An exogenous
sequence can be introduced into a cell by calcium phosphate transfection, DEAE-Dextran
mediated transfection, or electroporation. Suitable host cells include bacterial cells (e.g.,
E. coli, Bacillus subtilis, and Salmonella typhimurium), yeast cells (e.g., Saccharomyces
cerevisiae and Schizosaccharomyces pombe), plant cells (e.g., Nicotiana tabacum and
Gossypium hirsutum), and mammalian cells (e.g., murine hybridoma cells, CHO cells, and
3T3 fibroblasts).

To produce an immunoglobulin chain of this invention, one can place a host cell in
a culture under conditions permitting expression of a polypeptide encoded by a nucleic
acid described above, and isolate the polypeptide from the culture. Alternatively, a
nucleic acid of this invention can be transcribed and translated in vitro, for example, using
T7 promoter regulatory sequences and T7 polymerase.

Within the scope of this invention is an antibody. It is formed by a first
immunoglobulin chain and a second immunoglobulin chain, which contain, respectively,
the light chain CDRs and heavy chain CDRs of the mouse 15A7, 43B6, or 9F9 antibody
mentioned above. Preferably, this antibody is formed by the light and heavy chains of

15A7.



AB1036 AB1037 Humani zed chai ns 15A71 i ght chain AB1048 AB1057
15A71 i ght chain 1st pair AD1049 AB1050 15A7 |ight chain 2nd pair AB1051
AB1052 15A7 light chain 3rd pair AB1053 AB1054 15A7 light chain 4th pair
AB1055 Ab1056 15A7 heavy chain AB1038 AB1047 15A7 heavy chain 1st pair

ABLO39 AB1040 :zlaﬁébgwﬂﬁi%\{ € s?crc])%!: gf t ri]sdinegriuron isA aBrzlLo(%}llle]f aﬁ\l c?d%/Zthatl(%Aginds
specifically to P-Selectin Glycoprotein Ligand 1 without interfering with binding between
P-Selectin Glycoprotein Ligand 1 and P-Selectin and, (ii), upon binding to P-Selectin
Glycoprotein Ligand 1 on an activated T cell, induces the death of the T cell. In one
embodiment, this antibody binds specifically to human P-Selectin Glycoprotein Ligand 1.

Further within the scope of this invention is still another antibody that binds
specifically to amino acid residues 115-126 of mature human P-Selectin Glycoprotein
Ligand 1. Preferably, the antibody binds specifically to amino acid residues 117-123.
More preferably, it binds specifically to amino acid residues 119-121, a consensus
sequence among all tested epitopes. Indeed, mutation of one or more of these three amino
acid residues abolishes antibody binding. In one example, this antibody, upon binding to
P-Selectin Glycoprotein Ligand 1 on an activated T cell, induces the death of the activated
T cell.

In one embodiment, one of the two antibodies mentioned immediately above is
formed by a light chain and a heavy chain that contain, respectively, SEQ ID NOs: 1-3 and
SEQ ID NOs: 4-6 (e.g., SEQ ID NOs: 19 and 20, or SEQ ID NOs: 25 and 26).

In a further aspect, the invention features a method of inducing death of an
activated T cell. The method includes contacting one of the three antibodies described
above with an activated T cell, in which binding of the antibody to the activated T cell
induces cell death.

The invention also features a method of modulating a T cell-mediated immune
response in a subject. The method includes (1) identifying a subject having or as being at
risk of having a condition related to an excessive T cell-mediated immune response and
(2) administering to the subject an effective amount of one of the three antibodies
described above. An “excessive T cell-mediated immune response” refers to a response
caused by an excessive level of activated T cells. An excessive level refers to (1) a level
higher than a normal level, and (2) a level higher than desired in an individual, even
though it is not greater than a normal level. Examples of the condition include an

inflammatory disease, an autoimmune disease, an allergic disease, or a T cell cancer, as



heavy chain 3rd pair AB1043 AB1044 15A7 heavy chain 4th pair AB1045 AB1046
Table 3. Prinmer se uences. Nane Sequence NO AB1001
cccgggacCATATCGcaggceccaccgaat at gagt acc 39 A51002 t at gagCATATCgat t at gat
ttcct gccagaaacgg 40 A51003 aaacggagCATATCGgaaat gct gaggaacagcact gacacc 41

gA?ég?f:‘ Agi%@ﬁit TA'gx CcaCt t@ggﬁ@ é{gug@gecaa g\‘é%%gé%%?é%?d to receive an
GTTCCT%G@T%%?%@Q%&%TT BECAGG 44 AS 1007

AGGCCCAAGAT TCCTC 45 AB1008 ggct ccAGATCTgt
agact caggggt t dbagdgeidto@eABIODS cgib Gmf@r@tngal@t@oaé@&tcf@ﬂ@@ath@caggcc 47

'g‘gggégt %%%p&g%p?%eng ggjﬁ%}: Ty P Jesctf‘ %‘(9 %&Vantages of the
GCCAGCCT Lokl AN\ ppkiariEa] et B2 JAESE LN,

GGTCTGet cgagCATAGCTGCTGAATCCGTGGACAGGTTC
DETAILED DESCRIPTION

This invention is based, at least in part, on an unexpected discovery that activated
T cells can be induced to undergo apoptosis and be depleted by binding of antibodies or
their derivatives to PSGL-1 on the activated cells. The antibodies and derivatives are

| useful for treating conditions associated with an excessive or unwanted T cell-mediated
immune response or T cell proliferation.

Accordingly, the invention features polypeptides that contain immunoglobulin
light or heavy chain CDRs of anti-PSGL-1 antibodies, as well as nucleic acids encoding
them. Both the immunoglobulin chains and nucleic acids can be used to make the above-
mentioned antibodies and derivatives.

An immunoglobulin chain of the invention can be obtained as a synthetic
polypeptide or a recombinant polypeptide. To prepare a recombinant polypeptide, a
nucleic acid encoding it can be linked to another nucleic acid encoding a fusion partner,
e.g., Glutathione-S-Transferase (GST), 6x-His epitope tag, M13 Gene 3 protein, or an
immunoglobulin heavy chain constant region. The resultant fusion nucleic acid can be
introduced to a cell for protein expression. The fusion protein can be isolated from the
host cell by methods well known in the art. The isolated fusion protein can be further
treated, e.g., by enzymatic digestion, to remove the fusion partner and obtain the
recombinant polypeptide of interest. Alternatively, an immunoglobulin chain can be
obtained from a suitable host cell by activating endogenous expression of a nucleic acid
encoding the chain.

The amino acid composition of an immunoglobulin chain of the invention may
vary without disrupting the ability of forming an antibody capable of binding to PSGL-1.
For example, such a variant can contain one or more conservative amino acid

substitutions. A “conservative amino acid substitution” is one in which the amino acid



51 AB1058 agacaggccaccgaagggaacctgtccacg 52 A51059
cgt ggacaggttcccttcggtggectgtct 53 ABL1014 ccgctcgagcgccaagattaggat ggc 54

AB1015 cgggat ccact caaaccacagccatgg 55 AB1016 ccgctcgagt ggt agt aggttccatgg 56
AB1017 cgggat caact caacccacaggcctg 57 A51018 ct gt gcct cgagggcect gt ggtttgagtg 58

AB1019
oooat co BT LR B A ACEET ST Bt Leve e aimilay side sheiny Jiagulignofe
AB1022 TabmiGAbICAGIACTEAT A IAACACTATECADSSAUTACO T S 40 Zhose

GATCTgcTGGTTGAGTGGTCTGTAT CCATAGCTGCTGAATCCA 63 AB 1024
Tat gGATTCABEAGOTANGOaBINCABATUACTEARGOAdTs (64 ABinQ aginine, histidine), acidic

g}g%X%W%A% %&%@A -xl?_gl"%a‘ge%Spo’fg st¥%Suains (e.g., glycine,

CTAGT CTAGEpArbAHeANNa kA S TR FhAbaNeGStdsint | §5ATInegGiob folABdE2 Ehains (e.g.,
TAACATt cteﬁggA,T GTTGGGGCTGAAGTGGG 68 AB 10%§ : s(ee
GGATAGT CTAE as VrSRaucReTiere s ericagtordakeaaraesthiynios, rpnophan), beta-

branched side chains (e.g., threonine, valine, isoleucine) and aromatic side chains (e.g.,
tyrosine, phenylalanine, tryptophan, histidine). Thus, a predicted nonessential amino acid
residue in a polypeptide is preferably replaced with another amino acid residue from the
same side chain family. Alternatively, mutations can be introduced randomly along all or
part of a polypeptide of this invention, such as by saturation mutagenesis, and the resultant
mutants can be screened for the ability of forming an antibody capable of binding to
PSGL-1 to identify variants of this invention as described below in the examples. Thus, as
an example, the term “an immunoglobulin chain containing SEQ ID NO: 19” covers
immunoglobulin chains containing variants of SEQ ID NO: 19.

The above-described immunoglobulin chains and variants can be used to make an
antibody of this invention or its derivatives. An “antibody” includes intact molecules as
well as fragments thereof, such as Fab, F(ab'),, Fv, scFv (single chain antibody), and dAb
(domain antibody; Ward, et. al. (1989) Nature, 341, 544). A derivative of an antibody
refers to a protein or a protein complex having a polypeptide variant of this invention. An
antibody or derivative of this invention can be made by co-expressing corresponding light
and heavy chain CDRs-containing polypeptides in a suitable host cell as described in the
examples below. Alternatively, they can be made by methods known in the art of making
monoclonal and polyclonal antibodies and fragments. See, e.g., Harlow and Lane, (1988)
Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, New York.

To make an antibody of this invention, PSGL-1 or its antigenic fragment can be
coupled to a carrier protein, such as KLH, mixed with an adjuvant, and injected into a host
animal. Antibodies produced in that animal can then be purified by peptide affinity

chromatography. Commonly employed host animals include rabbits, mice, guinea pigs,



CTAGITCTAGATGGAGACAGACACACTCCTGITATGGEG 70 AB1031
CTAGTCTAGAATTAGGAAAGTGCACTTTTTCCAGCTTGGTCCCCCCTCC 71 AS 1032
CTAGTCTAGATGGACTCCAGECTCAATTTAGITTTCC 72 AB1033
CTAGTCTAGAGGT TGT GAGGACT CACCTGAGGAGACCGGTGACTGAGa t cc 73 AB1034

CTAGTCTAGAT T T.ITTCTGGLGCA TTT 74 AB1035 . .
T AGT CT AGAAT FACERAACH G TA A TOn P RS PR . P Ralogiegh esponse
CTAGICTAGH; h st dsbhd G deSri&hdt98Fuvant (complete and incomplete),

CTAGTCTAGAGGT TGTGAGGACT CACCAGCT TCCAGTGGATAGACTGATGG 77 AS 1038 o
TCTATCTAGKTGAGE FCOCSRCaNGOTICAY PR EETTE RO TN ST FrstapsssTarsdaoiaithgy, A5 1039

CCTTGITTT. GGT GIFGIGAAGT CT CCTTA 79 AS
1020 CTOARAAH AR TR ACALREA , SRR Toc 80
AS 1041 (dinitrophenol. Useful human adjuvants include BCG (bacille Calmette-Guerin) and

GCCTCTGGAT TCACTTTCAGTAGCTTTGGAATGCACT GGGT TCGCCAGGCT CCAGGGAAGGGACTCGAG 81
AB 1042 GEATACPFEAMOGPATTRCT GCCACCAT TAATGTATGCGACCCACT CGAGT CCCTTCCCTGGAGCC

82 AB 1043 GTA : { B TAATGCC
83 ABL044 CCTCRCBE T UACA AR T R PO A O PR P TCT CTOGAGATCG
84 AB 104preGAATIT(HE CHEABEE I HEAGEACINIBIS NETAOT ToNGT G BOARGIONTEEEhEBE TACCGAGG
85 AB 1046 GIGA %I GCCTT TAGICCA A@W@TATC 86
A51047 A&%P%‘Né&% @&é@ﬁ%&@? GAUER 87 AB1048
TCTATCTAGHA RO P Beb; T TR M G (BTSNl 9386 4S5 & hler et al.

(1976) Eur. J. Immunol. 6, 511; Kohler et al. (1976) Eur. J. Immunol. 6, 292; and

Hammerling et al. (1981) Monoclonal Antibodies and T Cell Hybridomas, Elsevier, N.Y.

In particular, monoclonal antibodies can be obtained by any technique that provides for
the production of antibody molecules by continuous cell lines in culture such as described
in U.S. Patent No. 4,376,110; the human B-cell hybridoma technique (Kosbor et al. (1983)
Immunol Today 4, 72; Cole et al. (1983) Proc. Natl. Acad. Sci. USA 80, 2026) and the
EBV-hybridoma technique (Cole et al. (1983) Monoclonal Antibodies and Cancer
Therapy, Alan R. Liss, Inc., pp. 77-96). Such antibodies can be of any immunoglobulin
class including IgG, IgM, IgE, IgA, IgD, and any subclass thereof. The hybridoma
producing the monoclonal antibodies of the invention may be cultivated in vitro or in vivo.
The ability to produce high titers of monoclonal antibodies in vivo makes it a particularly
useful method of production.

In addition, techniques developed for the production of “chimeric antibodies” can
be used. See, e.g., Morrison et al. (1984) Proc. Natl. Acad. Sci. USA 81, 6851; Neuberger
et al. (1984) Nature 312, 604; and Takeda et al. (1984) Nature 314, 452. A chimeric
antibody is a molecule in which different portions are derived from different animal
species, such as those having a variable region derived from a murine monoclonal
antibody and a human immunoglobulin constant region. Alternatively, techniques
described for the production of single chain antibodies (U.S. Patent Nos. 4,946,778 and
4,704,692) can be adapted to produce a phage library of single chain Fv antibodies. Single
chain antibodies are formed by linking the heavy and light chain fragments of the

10



88 AB1049 GCTGCTCTGGGTTCCAGGCT CCACTGGTGACATTCAGATGACCCAATCTCCGAGCTCTTTG 89
AB 1050 GATCTGCAGGTGATAGIGACCCTATCCCCTACAGACGCCAGACAAAGAGCTCGGAGATTGG 90

AB1051 CACTATCACCTGCAGATCTAGICAGAGCATTGTACATAATGATGGAAACACCTATTTTGAATG 91
AB 1052 GATGAGAAGCTTGGGTGCCTTTCCTGGTTTCTGTTGGTACCATTCAAAATAGGTGTTTC 92 AB

1053 GCA GCTTCTCATCTAT TCCATTT GGTTTAGTGGC 93
AB1054 GCAZAPHALXIEAREEAR C@%A Mﬂm 94 AB
1055 CTCAQEMETChAfghss! CF%’I\%%%HT Gl dde! HGTA RdtTEANE %Ffa%g%()%
OCTTGOT GO T CACC AR T CAGA ARG T AT CAR T TCAAMACAGT AATAGE 08 AB
A&CTUAG&A&WWM@@WT@MM@@T@WW@? aBFalp58
TATAGAGC SRCARF inidelyiss 9BB(e0): fragments.

TATAGAGCT ~TTC R ATG

TATAGACCT GAf66di I%G[@%%@%ﬁﬁdﬂyﬁ%@%ﬂe@)ﬂ B darhp (e BETIH6r [idfvn

The above- descrl bed expre55| on constructs were transformed into Escherichia
col i straiththearta Fopegymplgeonackpmst atibedics aithq desired biadingspecifisity ean & hour s
of PTG ( S

R e e i e e T e

super nat aRtldy hﬁﬁtﬁn@@l dreibbéids,fsach puthbdd oxptdses mftrahk@nfdﬁnmals W@Wﬁhﬁlﬁthe Nor e
speC|f|caIIy e .supernatants were fi cubat Wth protein G or
protein A9 Sﬁgt d?Ve'\?“Hstr% @8- @@enﬁﬁé{ z]egz%g %Fﬂ"éﬁ’sgpg}i #WdthSat 3, 000g
and vvasheplatg\ﬁtt}hbsv\@%ng@g6lgﬂcﬁ1’5%91;@9) 05% Triton X-100, 50 nmM Tris-HC1l, pH
8.5, 400 mM Na imM CaCl2 and I ng/ mL OVA) and washing buffer 11 (0.05%
Triton X-100, Bﬂsqrmtiﬁm ti;HSItOpemﬂtlﬁs Brvanigoni5@ meNthﬁ ofNad19ing death of actbmtedach.

Bound pr svvereth n,.el uted i th an eIut r._containi.n M of
ol yc no. ety ¥ R i Red dfh PR BPeY B O 8 B, B 11 e
fusion prigt ammsv@mg t6l u@ﬁlgbéﬂ i8 he&ythBicaf Eiaelffwtme ahlduassaie aRikidRad

Laboratories, No. 500-0006) and verified by SDSPAGE. A sandwi ch
ELI SA V\/ass%?%@tt@drqatﬁds(@l]@? uiqﬁélﬁwh@%hafe@g enbaies sleesk fohkaviiemn egnditierynent s

and each g oat ed with
goat anti - aae]rcrlnﬁﬁ%flg%&%g @Qﬂgrﬁ% ?ecm%dé%%ﬁﬂn%gk ﬁ%ﬁo&@&%g'\(l)\%t%gﬁtl body (2
Rg/ mi, 50 swfﬂez‘mgfﬂom mmmn@tﬁdlarasekgrarﬁb&m&;mm dleogik dibedmys,iordUdEdti on Wit h
0. 25% of é,n PBS 150 v I/vveIL. r 1l hi)ur at 37C. The hl ocFed pl at es
were the ei“ﬁ nethpd gar e prritraieA Slang oF 4 FRTHEPHRRVBHsOtheg Nt s of
human CD ol6er .[tg/ mLl) for 2 hours at roomtenperature. After washing 4
times with PBS containing 0.05%of Tween 20 (PBST), the plates were

i ncubated wit hThemﬁgreamg”b‘@&irew a(dmi{xﬂsgatMOﬂaﬂomchitMUos sabjectowith the
terrperature After q@fe ieinv t he a es ﬁq éi tijmes with PBST. 50
111 of 1PHEPOSBHO P Gbate %ﬁﬂne ey E B‘S’r\é\if Qg5 LAHSUIE T th WAt
phosphat w&&@w&&}eﬂfe cﬁie@!;eeﬁé‘tﬁ QtQ@MaryGalhe Jﬂ%rdé{03ﬂﬂ1@$}edﬁ%%sﬁﬂ6ﬁ%\@%QHe to
each well and the plates were incubated for 1 hour at 37 Enzyne reaction
was car r idesgrdsiit Apychdeti vepnsomnt Als apfampwynaefidhe compptidepthat ksepahlbet r at e

sol ution I et dissolved in 5 m of
substrat g&%dﬁl?{‘né?a%g(ﬁfﬁm(?e%gg‘@gg%ﬁﬁ#ﬁ%ye%gé@ﬁgéto 16 M of NaHCO3 and 1 nM of
MyCl 2 at pH 8. Bjem@lag dfassshiabe ereated 40IudendinEsesdatléituy] additis (includihg was
found that 43B6 and 9F9 were able to interact with all fusjaqon proteins

cont ai ni ﬂ&urr@«gfrlé a@grl%lwnée g PELHtmesicepthigis, andipogiatie AGhE Rt

epi tOpeSnﬁdtqﬂ@@ﬁero@i@den% %}9&18}?1&@1‘[ OﬁﬁﬁﬁgeIQQ MERNsYsBFhidYgR sefyt ﬁ&xaatyms' ke 9179
and 43136, 15A7 only bound he’ fasi on oteln coverlng resi dues 42 to
319, but agfoimmhee fhumldurms,pdemmaﬁm @mledmggtorpssda;lnuastma%dlds@semamis cating that

t he epit f. 15A7. was Jocai;e ween residues 119 to 319.. The | ocation
of the ePRTERHLPFG Sed e R vda o re BotheGirdsiiies 195 to
126. Chaftg@umtwmekamo@@maﬁd;tﬁh@é RSl dihtfes 1 2@labfshdory bl dibasesi shed

i nteraction hetween 15A7 and the fusion protein, indicating that the

primary @leerEEe coliisdesma dblergisathon, eiangauobpeserythemasesas.cglesedesmaad] acent
to posit I i action.

Fusi on p{r, Iargfgjr(():%{\}fe;f ?I}rﬂilg \%%ﬁ |Og€f§e$? #é%e%éﬁgﬁ%g&r@gi &b seﬁm%%gdg%uz% expressed
in manmmalian cells and were tested for their interaction with 15A7.
Fragnments covering these regions were expressed as fusion proteins with
human i mmunogl obulin gamma 1 heavy chain constant region in mamali an
cells. First, the cDNA encodi ng hunan.BNA nogl obul i n ganma 1 heavy chain
constant region was inserted into a pc 3 vector (Invitrogen). Second,
cDNAs encodi ng various regions of hCD162 were anplified by PCRwith priners
introducing a Barnill site at the 5 end and an Xhol site at the 3" end.
These PCR products were cut by the correspondi ng enzynmes and subcl oned into
the human i mmunogl obulin ganmma 1 heavy chain constant region-containing
pcDNA3 vector. The name and sequence for each prlner are Ilsted in Tables 2

~ I o o e




To generate vectors for expressing chinmeric antibodi es, cDNAs encodi ng the
VL and VH regions of 15A7, 43B6, and 9F9 were anplified by PCR using
prinmers to include the 5 signal peptide sequence and the 3' splice donor
signal . The primers also introduced Xb al sites at both ends of the PCR
oot o WL M SO IE0 6t B8 Bl SR AR SR Ry v
TS Pl 25T @ GOnE Had O B o e etonte. eatad A Fre. hunan
light ¢ B aanpr%ign@tramd ﬁgqn_@gia, Thiepajiuc @gn@ﬁcﬁm{?ﬁm @plyglgwﬁ,riti@s tgaxm’sgug
wer e subc " I of;: -three
pl asm ds ggﬁﬁan%%b% ?onggg}ﬁvgﬁgguggsogggﬁgg?hg%?y$%§p%ﬁPF@E§Viﬂ?ﬂ% human
heavy chalichengiatua)Graveyidiseaseybart@iosis, Ipgiciary dilidryt @fshosis, uveitisipastariof, the
eavy. chaliHETAEbATig h e Pt BOsroee] (8¢S QEnSeBuAna: QESIBE ¢ he
eavy chath L “COSHPY > . : e
wer e anal e o e e VR B RS hence
apopt osi strafsphotatieas lecr Taggpldngation, or the kianspdantdtoumned anh atgaaldr tishiegrelldrgies

ant i bodi es de, from 15A7, 43B6,..a 9F9 bound to Sp2/.0 transfectants
Srably exBraaSRRE IR cRPReo baRT R g b EEE1 6 BRI g cat i ng
that they retainngd ih k}ﬁ/omgmcﬁ;ta th@r%p@!tﬁfﬂo_ﬂﬁ)o@ilﬁbh'(é%_,§I@6§1&36$iﬁbﬁ Yontaining =~
Furthernmore, it was found that the chineric antibodies induced apoptosis in
T cel | s t3eantivady peidg inventionk is ddmbyistgred &y the spbigete drdngepllyhdie aptibgdyrist ai ned

this funcgi . ' t ris. . i t.i bodi es
Vouse 15APRae ik aBb B AR AU AR T by PR &R o "ot o
a human fadareisterdd ordldy bebpintrabénvak igfugibih i driitjgctaddr Bpsianttd sibcyitankduslg
essential, to conserve the V region conformtion when grafting the CDRs onto
the humar®¥#3 Iy, infgtheeally inteppptitopesllys piassslly: HWEEReINdhe InffAnasaliei d
sequence ( i n V regions were conpared with
t hose ofq%g&%gﬁgggéﬁgﬁﬁg P%gbfﬁg?mﬁggﬁﬁggg§hunanized. It was found
that a nouse alltei dvoae, reqidiREGEHENdshmcthh chdics efthe naee hHabhingsgration;ntheise 15A7 V

region in both.light gand heavy chai.ns. Listed, bel gw is. a,seqguence al i gnnment
o  rouse MRS Ol on AtEond B B0 B e sbisios Metdte iy S PP G - OLi oh
chai n al isgifa® drea, aEe, and sex; other drugs being administered; and the judgment of the

MDREG- 55DI VL TQSPASL SVSL GERASI SCEASQSVDY- DGDSYM\WY P ELLI YAASNLES

DI ++TQ+P attendys physigrsCiuiBbdosagasare/intie ueel PrILEI09.03ng&e. Variations in

m 5A7DI L V. | \VHR F R PKIL.].1 YEV. ES

TOREG. 5501 PR At K VR ELAA LY L N L CCRPRT P RSB TR R 32)
G+P RFSGH(&SEitefeht 8iificiéhcieP¥V aridus rélitddofddhkhistrition. For example, oral

m 5A7 GVPDRFSGSGSGTHFT N%SRVEAEDLGIYYCFCESYVPLTFGA KLELK(SEQ I D NGO 34)
Heavy ch g;hﬁlrgq;traé]ﬁﬁ,ézyﬂq d be expected to require higher dosages than administration by

G Kl - . - SVKG
Ve LVESE VS RER TR S e R R R A Sy Sl O

m 5A7 DVQEMBBEEDIOV(RGEBRKLBCAASEF TS SOV RQAREK GrEMy/ ANh ¢IBSSSTo Ry HNAVEG
MDREG- 55RFTI SRDNARNI LYL RSEDT. CAR- - DY- DGYFD TLTVSS&SE | D NO
35) RETT SR IO LI S SSEBYRT VL § b PO RYSE EIes o plantabl

M SA7RETUSREINPHINY Ll 6248 kil RIBBIEAL Y VIR VASY FhiOMaMVVERIFaMdeYSehySEQ | D NO 36)
Mouse DREG 55 is a monocl onal |§%§ ant?ﬁbdy agai nst L-seleqf?n. The
sequences of AbigswithigAlre sgopaatithiainyeqgiosns anbrengcesiiet composjti@uthans

(framewo : ;. % Loy 9 | 0go t.-0 those
of nous e&%&égiﬁ phi%ﬁagerﬁt§§g95§%é %g %%éa%%)f %ﬁ%\?ﬁl%rgoe/gnm 2’ g ﬁgta ‘?%%({Laz/d) fu si ng

f r amewor the sSegudog.eThopharmaandicyH dng@ishivs dah ®8usedortesat aintdsbodyscivdd
Therefore, to_humani ze npuse 15A7, the framework sequences of human Gal

li ght arfPoNEay: ge e %ewﬁy-agwt%bée sasrEigeludeen 3Vttt dispgreien grediys e

15A7. The humani zed 15A7 |ight and heavy vari abl e regi ons were each
assenbl ed by 4 pairs of synthetic oligonucleotides (- 80 bases in |length).
The ol i gonucl eoti des of each pair were overl apped by around 20 nucl eoti des.
Nucl eoti de sequences were sel ected and synthesized to encode the protein
sequences of the humani zed vari abl e regi ons including signal peptides. The
assenbling and anplification of the ggmes were conducted in four steps: (1)
the four pairs of conplenentary oligonucl eotides were anneal ed and extended
with Klenow fragnent in 4 separate reactions; (2) the resulting 4 dsDNA
fragnments were m xed pair w se, denatured, reanneal ed, and extended in two
separate reactions; (3) the resulting two dsDNA fragnents were m xed,
denatured, reanneal ed, and extended to create the final full-length dsDNA
and (4) the resulting DNA was anplified by PCR wth prinmers to introduce

o M. —— NN o o "




EXAMPLE 3: Hanster Monocl onal Anti body TAB4 agai nst nouse PSG.-1 A

nonocl onal anti body agai nst nouse PSG.-1, TAB4, was prepared in the manner
simlar to the nmethod described in Exanple 1. It induced T cell apoptosis
invitro and depleted T cells in vivo. To determine if it interfered with

bi ndi ng bet ween nouse PSG use P- sel ctln itian al ysis was
per f oi ni ed cP#H1AZn a0 ﬁ’ﬁih?éﬁerlé‘l R axt ‘-f”&a]t‘?’g@nhﬁ? 6‘6158@§tcr q%@(tﬁ’s?lﬁtlﬂ yeg2. 1t
was found,that TAB4 did not inhibit nouse P-selectin binding to nouse
PSG.-1 even at a concentration as high as 20 p,g/m . EXAMPLE 4: Muse
Monocl onal Ant i Bedibasmadticd C4mpdd i oflihBvetiGbeandredotiBlia®d into dosage

Addi ti onal oC ti bodi.es ai nst. human PSG.- 1, . 4B7,.5C4 2E7,
1483, 17E§°m’z§%ﬂr éigfnﬁf?t e %BBW“B%JP%O& Eon eé%‘Pi%]\‘?a’tt ed T
cell, they,sahd fohﬂglé&%% %abslm&f gtehfeaaeE hvaaﬂectoﬁo@pidnﬁmsgemetc&pseresealal ysis

was conducted in the manner déscribed in Exanple 2 to determne if they
bl ocked i eemgriaany etandasd \mbetmaoe@u:ahlyan@pp@@ weferials speh %a@lﬁtmmweﬂhl@se t hese

anti bodi e ave I le, if nh|b| eff ctin
i g+ S HaERD bhkarfptdsdd Arbéaors B Siion BMGE! pfodINY (odSitd
ig/m). ChikReEBHaldWENbStion with a“dolthﬁrrIeh@nd e dibicast. dixaslpbsed solid t hi s
specificatiagn (% be conbi ned in any conbination. Each fgature di sclosed in

this spectFTeEinGHiechand gjganeadomip. aheLompepision gan $lea e pEMEEsteieR i # he
same, equjyal gnt rc%heﬁ'ti% L@ 4 E%ﬁé Eontdi| ﬂh'l%’a BlRk&SS ei&@fo%@ 3 Yafihiddiedl

ot herwi se, each tTeature |sclos IS on an exanpré of a generic’ series of
equi val entongentiinad filler, freba tabkesing agent. The phamtaeelatml/@mtesamngm:ldvn one

skilled in the arf .can easily. ascertain,t €ess i char act e tlcs of
the pres effﬂmlfur?%?‘f{ Y‘B%’e Ié‘;ﬁ’i‘éf“?\%iy ‘?Si é’aferng Lt‘ﬁéa CHTE r%? ®scope
thereof, LaBoWERERINAE, iQHSnie RANAST 590 ElueBgd Jﬂtﬁ@édtﬁ@%ﬁéﬁt StRhérWaNkAGM t O

adapt |t to various usages and conditions. Thus er enbodi nents are al so
wi t hi n thélagnwetleeﬂlytme@tnble eK¢ipisnt. Cychedastrins, or other sapubilizingagants well

i mmunogl| uI| hal hree am.no I d from

() SE0 Mk T35 TP i e R AR R el AR GHRRR SR R O T

chain ofc&hﬁmﬁk&émﬁme@pgguhgﬁﬁkggunigloggligSChain conprises an amno acid
t

Tumogh obul | nTERSITES6Y oY eqmpeRbadribAmienton RATORFUEN b6 RaTHoeHpr | ses

an am no M%E 4. An

i sol ated gﬁ?ﬁb§§gQ§€6ﬁ%%%g?ﬁk§%e?lrs€§§§%unog t%éxﬁﬁggﬁmggjg glﬁ]l and a

second i rbilitpgp mdutd deacthef avtiahted Tafells iravutnol Fonhevied studies, the cempasiaom, whi ch

is a light chai.n, nd t he se nd chai n, eavy ain, onpri se,
respect i V&I §7 ’Iﬁ?\ﬁ%amﬁ? ea%da@l‘%bgellﬁo andﬁ%t%erapeut @J? i body of

claim 4, a%b%Eé‘?i 'Batsg@oﬁ 'tlgsh]ésﬂﬂahrf‘algﬁgpﬁdﬂ@d&%écy Yan @hdﬂa@rﬁfﬂi’iﬂa@%m route can
respectively, SEQ ID NOs: 19 and : 25 and ) 6. The
ant i body befdetsrmined5, wherein the Ilght chaln and the heavy chaln conpri se,

respectively, ; n t hat

bi nds specifi ciﬁ%})e{; 1 &ﬁ%lﬁ?eé%ﬁw %rte |t%b%ac?/%sgrbl?@ Séfn%%ll_fhﬁgggt Je Q‘%ﬂout

i nt er f er lingtanivé bf meﬁe&m@daedmemsaoﬁeb ecanywwaf whaposteei Withogafigthtr and
P-Sel ectin, wherein the antibody, upon binding to P—Selgetln (Hycoproteln

Li gand TelobprationfishelicvRacin e skillsdan theyatt el hased op Thé de SRR BereiRe

ant i body a i ively,
SEQ | D hﬂ% ﬂ&g%%sgntéh%tuﬁﬁq tE‘ fl%fégt é(t(gﬁ W1 T'cg'tlcgfr%t ioe ;fg%fln 51]% |
wherein ﬁheqkugbdbyhﬁhmnandﬂhheehma@y chain conprise, respectlvely, SEQ I D
NGs: 25 and 26. 9. An isolated antibody that binds specifically to
am no acid residues 115-126 of human P-Selectin d ycoprotein Ligand 1

10. The antibody of claim9, wherein the antibody binds specifically to

am no acid residues 117-123 of human P-Sel ectin dycoprotein Ligand 1

11. The anti body of claim 10, wherein the anti body binds specifically to
am no acid residues 119-121 of human P-Selectin dycoprotein Ligand 1

12. The anti body of claim9, wherein the antibody includes a |Iight chain
and a heavy chain conprising, respectively, SEQ ID NGs: 1-3 and SEQ I D NGs:
4-6. 13. The anti body of claim9, wherein the antibody, upon binding
to P-Selectin Aycoprotein Ligand 1 on an activated T-cell, induces death
of the activated T-cell. 14. The ntibody of claim 13, wherein the
anti body includes a light chain and a keavy chai n conprising, respectively,
SEQ I D NGs: 1-3 and SEQ I D NGs: 4-6. 15. A method of inducing death of
an activated T cell, conprising contacting an anti body of any one of clains
4 to 14 with an activated T cell, wherein binding of the anti body to the
activated T cell induces death of the activated T cell. 16. Use of an
antlbody of _any one of clalns 4 to 14 |n the preparatlon of a nedlcanent
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151015 <210> 2 <211> 7 <212> PRT <213> Mus nuscul us <400> 2 Lys Val Ser Asn
Arg Phe Ser 15 <210> 3 <211> 9 <212> PRT <213> Mus nuscul us <400> 3 Phe
Gn dy Ser Tyr Val Pro Leu Thr 15 <210> 4 <211> 5 <212> PRT <213> Mus
muscul us <400> 4 Ser Phe Ay Met His 15 <210> 5 <211> 17 <212> PRT <213>

A3 var - Lpab it dnpisodoSogusiddindieofar B3 A0 Sl ue <ac0-

6 Tyr Al agSedratl ofAnYi-EYL-H Miibbdiedet Asp Tyr 1510 <210> 7 <211> 12 <212>
PRT <213> Mus nuscul us <400>7 Arg Ala Ser Ser Thr Val Asn Ser Thr Tyr Leu

H s 1510 <210>S®@ndad techimiques wereRRAd topdederakdimonissaenastonahauibogdiesithat Ser  Ser
Asn Leu Al a r.,15 <210> 9 < P <213> s muscul us <400> 9 G n
Gn Tyr S@?ﬁcé%ﬁuﬁ'g?mér8hl‘f&?n%#;ﬁig(@giz)lycgﬁﬂeén%é\@%i%ce%e<213> Mus

muscul us AR zddPwith membrane fraction of PHA-activated human T cells and sacrificed to

generate hybridoma cell lines. Supernatants from resultant hybridoma cell lines were

screened for binding to CHO cells that stably expressed hCD162. Those lines producing
antibodies that bound to hCD162-expressing CHO cells, but not the parental CHO cells,
were identified, subcloned, and further analyzed as described below.

Among the lines identified were m152-15A7, m166-43B6, and m128-9F9. They
produced IgGl antibodies 15A7, 43B6, and 9F9, respectively. Immunoblotting assay
showed that these three antibodies pulled down from lysate of activated T-cells a protein
that could be detected by anti-hCD162 antibody (kpl-1, PharMingen, San Diego, CA).

The just-described three antibodies were tested for their abilities to induce
apoptosis of activated T cells. Culture supernatants containing monoclonal antibodies
secreted by the three hybridoma cell lines were respectively incubated with either non-
activated human T cells (Day 0) or in vitro activated human T cells (Day 7) for 6 hours.
The cells were then stained with annexin V and subjected to FACS analysis. CD3-
positive cells were gated to ensure counting of either in vitro activated human T cells or
resting human T cells. The apoptotic cells were annexin V staining-positive. Table 1

summarizes the percentage of apoptotic T cells among all of the T cells scanned.

Table 1 Percentage of apoptotic T cells

Untreated Anti-myc|/m128-9F9 Untreated Anti-myc m152-15A7M166-43136
Day 0| 4.17 6.67 5.82 18.18 15.52 5.23 6.57
Day 7| 12.63 13.36 28.71 24.18 23.08 51.66 49.44

These result indicates that mouse 15A7, 43B6, and 9F9 antibodies (1) are hCD162-
specific and (2) can bind to human activated T cells and induce apoptosis of activated T

cells, but not resting human T cells.
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Ala Tyr Tyr Ile H's 15 <210> 11 <211> 16 <212> PRT <213> Mius nuscul us <400>
11 Val Asn Pro Asn Thr Ay Ay Thr Ser Tyr Asn Pro Lys Phe Lys Ay 151015
<210> 12 <211> 10 <212> PRT <213> Mus nuscul us <400> 12 Ser Ay Ser Pro Tyr
Tyr Arg Tyr Asp Asp 1510 <210> 13 <211> 16 <212> PRT <213> Mius nuscul us

<400> 13 Arg Ser_Ser.Gn Ser |le Val n n Ay Asn Thr, T Ley Gu
151015 <2105 LAPSPLRS afsagz\y%alqugpnggcf%ogﬁﬁﬁ%@gfa}egﬁnu%@grlgherﬁ{}gloﬁ| Ser
Asn Arg Phgsnagiiclde ceRI@PBME) <BWa3 f@urﬁ?tiagﬁh?%ib%ai]e%%n%dﬁébﬁfdgb%sﬁﬂo> 15
Phe Gn Ay Ser H's Val Pro Trp Thr 15 <210> 16 <211> 16 <212> PRT <213>

Mus nusculacigvateddDoslls] Buttiat invesating § cilbs, Breglls,Tarpn veytrophgsG n Ala Pro Ay Lys
Ay Leu Au 151015 <21Q> 17 <211>.9 <212>.PRT £213>. musGgul us. <400> 17
Thr Tyr Tyr A it 15350@%&’3\9; ceﬁ;ﬁép@%g f%t%bé)éliﬁ&q‘uf a%ﬁlﬂ_ytga ’2531%6 %ﬁfé%(?l3> Mus
nmuscul us pAfdtetidBofdoyutR fackes. Thdrapy WingyduchagtiviRes\BlalkbresdiOn 219 <211> 131
<212> PRT <213> Mus nuscul us <400> 19 Met Lys Leu Pro Val Ardg Leu Leu Val

C

Leu Met PHeletpriguy gxgolppg sydsome 1 Ha test if anti-PSGL-1 antibody also caused cytokine-
associated side effects, freshly isolated human PBMC were cultured with 15A7 for 24, 48,

or 72 hours. The levels of cytokines in the supernatant were then determined.
Considerable amounts of IL-2, TNF-a, and IFN-y were produced in PHA-activated PBMC
(positive control), while levels of these cytokines from 15A7-treated cells were not
detectable. These results supported that anti-PSGL-1 has no or little effect on resting
peripheral blood cells, in both aspects of apoptotic induction and cell activation.

Since the above-described antibodies selectively induce apoptosis of activated T
cells without causing adverse effects on resting T or other immune cells, administration of
them to a subject is unlikely to result in lymphopenia or broad immunodeficiency like
anti-CD3 or immunosuppressant does.

Epitope mapping of anti-CD162 antibodies
To map the binding epitopes of mouse 15A7, 43B6, and 9179 on human CD162, a

series of fusion proteins covering various regions of human CD 162 were expressed and
purified. Interactions between the fusion proteins and these monoclonal antibodies were
examined by Sandwich enzyme-linked immunosorbent assay (ELISA).

Briefly, fragments covering various regions of human CD162 gene were expressed
as fusion proteins with human immunoglobulin gamma 1 heavy chain constant region in
E. coli. ¢cDNA encoding the human immunoglobulin gamma 1 heavy chain constant
region was amplified by PCR with primers having a Bg/ll site and a BamHI site. The
PCR product was cut by Bg/ll and BamH]I, and subcloned into a pET-32a vector
(Novagen) that had been digested by the same enzymes. Then, cDNAs encoding various
regions of hCD162 were amplified by PCR with primers having an Ndel site at the 5' end
and a Bg/II site at the 3' end. The PCR products were cut by the corresponding enzymes

and in frame fused to the sequence encoding the human immunoglobulin gamma 1 heavy
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Ser Ser Ser Asp Ile Leu Met Thr d n Thr
Leu Ay Asp An Ala Ser
Asn Asp Ay Asn Thr Tyr
Pro Lys Leu Leu Ile Tyr

Asp Arg
Arg Val
Tyr Val

Il e

Lys

Ser

Val

Pro

Cys Arg Ser

Phe Gu Trp Tyr
Ser Asn Arg Phe

05585 e LB S

Leu

Ser Leu
G n Ser

Leu
Ser
Adn
Ser

RSAGRL T

Pro Val

|l e 354045 Val
Lys Pro 505560 Gy A n Ser
65707580 dy Val

202530 Ser

Hi s

Pro
| Le Ser

%5“*‘91 Ser

Pi0 Thisly 2Tid thBeeddedcelloft thd prinldts akeyisstddeid ThbR1X0125 G u Leu Lys 130
<210> 20 <211> 139 <212> PRT <213> Mus nuscul us <400> 20 Met Asp Ser Arg

Asn Leu ValTablg2.Namesof prémers| used éw eaghsexpeyiment015 Val G n Cys Asp Val

Leu
G n Leu Vahe Gl 38yl eeGhdn eV i gl G M2 30 B @ - & yoanes) Arg Lys
Leu Ser Cys AL AL@ratled S yp s AnbiE 354045 Ser —SerPhe Gy NMet) His Trp
Val Arg Git-Ata Pro G U Lys Gy Leu 505560 Gu gy vVal (Al gasTyss e Asn Ay
Ay Ser Ser,_fhr I'Te Phe Tyr Ara 65707580 Asm Aha: M@l LYS GhYo#&r g Phe Thr
Il e Ser Afg-Asp Asn Pro Lys Asn 859095 Thr Leu Bhgteu Gt Thr [l e Leu
Arg Ser GQ-Asp Thr Ara 1T1e 100105110 Tyr TVr &¥Se @Y A griygoAa|Ser Tyr
Ay Ay Ag-Aya Vet Asp Tyr 115120125 Trp Gy &, &y [Thr x8¢5,Val— Thr Val
Ser Ser 13QI35 <210> 21 <211>"130<212> PRI <2435 Mus|nusgulps—<400> 21
Met Asp Phe-keu Var @ mn tte Phe Ser—Phe teu| teysgli®e Ser ALg e 151015 Val
Ala Met Selh-A&Fg Gy GUu Asm Vat—teu Thr Gl Sers 3 AtE Ther&82530 Met Ser
Ala Ser PRre-gy G U Lys Var—Thr et Thr Cys T Args A Ser 3540z, Serr Thr Val
Asn Ser TRRsIyds Leu Hs Trp Phe @GN Gn LysS| Sersd% 50 B Pro Lys
Leu Trp | hesTygse&y Ser Ser AsSnLteu Alra Ser{ G Yz 6 avadsd Ala Arg
Phe Ser y Ser Ay Ser Gy Thr Ser TyrSer|Leu 859095 Thrtte Ser Ser Val
Gu Al a Guur&AspoAba Bas Thr Tyr Tyr Cys G nj 100105110 G Tyr Ser| @y Tyr
Pro Leu ThigBhentdy Ala Gy Thr Thr LCeu d u| I1pdZ3E25 [Leuabyso

heavy chain AB1058 AB1060

Mammalian expressed hCD162 fragments

1-119 AB1011 AB1013

1-319 AB1011 AB1012

110-319 AB1058 AB1059

94-148 AB1020 AB1021

119-222 AB1018 AB1019

174-269 AB1016 AB1017

214-317 AB1014 AB1015

Chimeric chains

15A7 light chain AB1030 AB1031

15A7 heavy chain AB1032 AB1033

9F9 light chain AB1026 Al31027

9F9 heavy chain AB1028 AB1029

43B6 light chain AB1034 AB1035

43B6 heavy chain AB1036 AB1037

Humanized chains

15A7 light chain AB1048 AB1057

15A7 light chain 1st pair AD1049 AB1050

15A7 light chain 2nd pair AB1051 AB1052

15A7 light chain 3rd pair AB1053 AB1054

15A7 light chain 4th pair AB1055 Abl056

15A7 heavy chain AB1038 AB1047

15A7 heavy chain 1st pair AB1039 AB1040

15A7 heavy chain 2nd pair AB1041 AB1042
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130 <210> 22 <211> 138 <212> PRT <213> Mus nuscul us <400> 22 Met Qu Trp
Ser Trp Val Phe Leu Phe Leu Leu Ser Val Thr Thr @y 151015 Val H's Ser Qu
Val Gn Leu Gn Gn Ser Ay Pro Asp Leu Val Lys 202530 Pro Ay Ala Leu Val
Lys Ile Ser Cys Lys Ala Ser Gy Tyr Ser Phe 354045 Thr Ala Tyr Tyr Ile Hi's
Trp Val Lys—G#a—Ser—Hs—Gytys—Ser—teu—505560-0u—Trptie ”" Arg Val Asn
Pro Asn TheS% peey¥, coir® 3§ pp PNF Asn 65707580 6??\0"|3\/< hpAlB\%% el ylLys Al a
Ile Leu <ﬁ5?\/alhe§3§§fpcll"\‘/3§ Sef P3eF Ser 859095 hrAN%ﬁSTyr NeBEP4F Le Arg Ser
Leu Thr Ser G u Asp Ser Ala Val 100105110 Tyr Tyr Cys Ala Arg Ser Ay Ser
Pro Tyr Tyr Arg Tyr Asp Asp Trp 115120125 Ay Gn @y Thr Thr Leu Thr Val
Ser Ser 130135Tuble®: P2ne2dimed®s. <212> PRT <213> Mus nuscul us <400> 23 Met
Lys Leu 0 Va Ar Leu Leu VaI Leu Met Phe Trp Ile Pro Ala 151015 Ser Ser
Ser Asp Vaitet e —tet-Pro—Val262530-Ser- Hei @ y
- gr10b+ Y cé\@@ggabt'ATA‘fEdégg'débc@bérta't&gta‘& ) i 5343
Asp G n AKB0SET cddgBgRBATCEY S o A0 reBlgcokaakdgy oer 11 e 354045 Val Asm Sejp Asn
Ay Asn [The100y | adeetigdelaraTepadtgrtdagshabhgralnggcdde0 505560 Gy G n Ser RBra [Lys
Leu Leu NﬁOW'aa&vscWéTAT%camng%ﬂwt%cg@BC%S707580 Gy Val Pro Asp 4Ard
Phe Ser @810%9 CT gq 99%P9859095 Leu Lys Ile Ser Arg Val
Au A a 3’3}09‘6 SEIS S Ay GG'AGQCEFC TTFCTGGWF‘l%llO Phre—Gn—G-y—Ser—HHs - Val
00" PaceteasbrcidacTabeTEX STetYeT Toct Y PSS Ty oo NS 5 v
Pro Trp [ABEI0ENTELEYcih &l ¥Yadddbgday s b dcdal 0120125 G U e tys 130 <2503 24
<211> 139224 PgtidRlcacR3s MhiSchrtseidotscsgb> 24 Met Leu Teu Ay Leu [yysS|Trp
Val Phe 0\g GO@a‘FCAPWTWT@ChGP@mTQ@E@%GVaI Hs Cs Qu Val G n Lewd Val
A u Thr 0 'FQQ CETP P05 EPY o |¥5 Ay Ser Leu Lys leu S Qys
Ala Al a [Sg8] 'qu CCW‘C el %%%ENTTGWWG%G* A—A-a—Met—AsA—TFr-p—Val—Ard—E n
B1013 PGCIITGefEdagCATREGCT @TGGA¢A,GGﬁ% . L . L iy
Al a Pro QaiodayBa Spv cdeRUc el val  Ata Arg e Arg Ser—tys Sgf;Asn
Asn Tyr |AraoskNlrcgbydacaggttccctteggtggectgtet 53
AB1014 | ccgetecgagegecaagattaggatgge 54
AB1015 | cgggatccactcaaaccacagccatgg 55
AB1016 | ccgctecgagtggtagtaggttccatgg 56
AB1017 | cgggatcaactcaacccacaggcctg 57
AB1018 | ctgtgccetegagggcetgtggtttgagty 58
AB1019 | cgggatccatggagatacagaccactcaac 59
AB1020 | cgggatececgatgcaggaggggecagtcac 60
AB1021 | ggcegtecactegagttgtetgtgecte 61
AB1022 | TatgGATTCAGCAGCTATGGAGATACAGACCACTCAACCAgCA 62
AB1023 | GATCTgcTGGTTGAGTGGTCTGTATCTCCATAGCTGCTGAATCCA 63
AB1024 | TatgGATTCAGCAGCTATGCGGATACAGACCACTCAACCAgCA 64
AB1025 | GATCTgcTGGTTGAGTGGTCTGTATCCGCATAGCTGCTGAATCCA 65
AB1026 | CTAGTCTAGATGACCCAAACTCCACTCTCCC 66
AB1027 | CTAGTCTAGAATTAGGAAAGTGCACTTAGCATCAGCCCGTTTGATTTCC 67
AB1028 | TAACATtctagATGCTGTTGCGGCTGAAGTGGG 68
AB1029 | GGATAGTCTAGAGGTTGTGAGGACTCACCTGAGGAGACGGETGACCGTGG 69
AB1030 | CTAGTCTAGATGGAGACAGACACACTCCTGTTATGGG 70
AB1031 | CTAGTCTAGAATTAGGAAAGTGCACTTTTTCCAGCTTGGTCCCCCCTCC 71
AB1032 | CTAGTCTAGATGGACTCCAGGCTCAATTTAGTTTTCC 72
AB1033 | CTAGTCTAGAGGTTGTGAGGACTCACCTGAGGAGACGGTGACTGAGGEECE 73
AB1034 | CTAGTCTAGATGGATTTTCTGGTGCAGATTTTCAGC 74
AB1035 | CTAGTCTAGAATTAGGAAAGTGCACTTAGCATCAGCCCGTTTCAGCTCC 75
AB1036 | CTAGTCTAGATGGAATGGAGCTGGGETCTTTCTC 76
AB1037 | CTAGTCTAGAGGTTGTGAGGACTCACCAGCTTCCAGTGGATAGACTGATGG 77
AB1038 | TCTATCTAGATGAACTTCGGGTCCAGCTTGATTTTCCTTGTCCTTGTTTTAAAAGGTGTCCAGTG 78
AB1039 | CCTTGTTTTAAAAGGTGTCCAGTGTGAAGTGCAACTGGTGGAGTCTGGGGGAGGCTTAGTGCAGCCTGG | 79
AB1040 | CTGAAAGTGAATCCAGAGGCTGCACAGGAGAGTCTCAAGCTTCCTCCAGGCTGCACTAAGCCTCC 80
AB1041 | GCCTCTGGATTCACTTTCAGTAGCTTTGGAATGCACTGGGTTCGCCAGGCTCCAGGGAAGGGACTCGAG | 81
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65707580 Tyr Ala Asp Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Thr
859095 G n Ser Met Ile Tyr Leu Gn Met Asn Asn Leu Lys Thr A u Asp Thr
100105110 Ay Met Tyr Tyr Cys Val Arg Ay Ay Ser Tyr Trp Tyr Phe Asp Val
115120125 Trp Gy Ala Ay Thr Thr Val Thr Val Ser Ser 130135 <210> 25
<211> 112 <212> PRT <213> Artificial Sequence <220> <223> Synthetically

| 1 er

anti o on o TR Thr Ciln SAor Drn. SAor {a¥s
gener at e papt e A0 R P S et Aot foch b cooactl =R S
Al a Ser Vabidey G@MH@C%T(!’T‘TBTM\E&AX@BCAGI'@AAdGb&‘GATECAé&?Cﬁb&Aﬂ—%Sc_ aRele o ol e
Val Hi s AsEld02o3A8&RTEdcycASTrAT G AGEE AdRB& Tel Ta TTIaGPATEY FeTorddakdac LY S & Gy
Lys Al a 334045 | PrayTticgcicegcticatertiaecdoprerysrcvaiccBentraseradroctizec Ser ( 85 Val
Pro 5055GA234f | AFGORIfaCEEPCAN YSCapapaTCYCCRRCCR (GCTIRFCIRpETAPPRIAT L ey Thee 1l e
PRACHITATCRAGACHRICCERTECA8, s Dhe G nl 83y

%%#04%, TEGTQA TCACGTG
65707580 1048 T,C’I.}ATQ‘;[‘A A’I;GGAGAQ:{;\‘GAC1 BATCOTGCTATGGGEGCTGCTGCTATCAETILGASGS . 1 1 ~ 1 L A8
859095 Setp byt | ¥BlactiTHadtrtoadtiTebaltocaloATEChartchecoARTar uadGioT ot ety
1001051102540 F citorGedddroninddonddwiTcdiiiachdabdcnontinn bl aicaREERENCE <2205

<223> Synpthketi ¢aldryrgenerairecrrpepbidercdlizadtaftdeanaVatctidmrdauc Val i Jer

dy dy Op2 GWRGP@GWTP(FQTGGWT@WTI%GREGS@ﬂAHGMAATWGE@TT@er Cys A= Al a
DAL 0T ht CPRECAAEETTERGAT AT RAFC TG ET CCAACTIRAGTGE N Al B P

aer (Lgy XB1054h—  GEAGAGARGAGATHGTG GCA‘FGMGTEFG.TC?C GACGCACTECCAC ACG;QGA’@,Q, ca? T3 .[2
Y LYS SdnosfHordabeat b o S eaadeA T T I ARG TRT AT T BT T DCARG T oA

Phe Tyr AEofslcdrder¥adrrol2oRlctdheadaicaiidaiitechlArchtBands A g Asp7Asst Al a

Lys Asn [Therobe|adbyrcrabeiiThiidcetcatimacitcAsTecharrré@ucAirgacfia 3 U ASp ohnr
Al a Val [BAL098| TADySCTBHAIOECAtRCcAICgcCTye Ala Ser Tyr Ay Ay Ay Ala Net Asp
Tyr Trp @00 hIBEEOEPIECTEFSATIHIECPAFRTIRATATFTTISEEC Ser Ser_ 115120 <2108 27
<211> 3932A9OLTARRACCTMGITRencTORRTACR (G(A/T) SYGGaS] BA0 T SBHTG0 )« gy

JdI

The above-described expression constructs were transformed into Escherichia coli
strain BL21 (DE3). The transformed cells were harvested after 6 hours of IPTG (2 mM)
induction and resuspended in PBS. After the cells were sonicated and spun down at
14,000g for 10 minutes, the resultant supernatants were collected for purification of the
fusion proteins. More specifically, the supernatants were first incubated with protein G or
protein A beads for 3 hours at 4°C. The beads were then spun down at 3,000g and washed
with washing buffer I (0.05% Triton X-100, 50 mM Tris-HCI, pH 8.5, 400 mM NaCl,
ImM CaCl; and 1mg/ml OVA) and washing buffer II (0.05% Triton X-100, 50 mM Tris-
HCI, pH 8.5 and 150 mM of NaCl) for 5 times each. Bound proteins were then eluted
with an elution buffer containing 0.1M of glycine-HCI, pH 2.7 and neutralized with 1 M
Tris-HCI, pH 8.6. All purified fusion proteins were quantified by Bio-Rad protein assay
(Bio-Rad Laboratories, Cat. No. 500-0006) and verified by SDSPAGE.

A sandwich ELISA was conducted to study the interaction between the hCD162
fragments and each of 15A7, 9F9, and 43B6. 96-well microtiter plates were coated with
goat anti-human IgG (Southern Biotechnology, Cat. No. 2040-01) antibody (2 pg/ml,50
ul/well) overnight at 4°C. Plates were blocked by incubation with 0.25% of BSA in PBS
(150 pl/well) for 1 hour at 37°C. The blocked plates were then incubated with
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<400> 27 atg aag ttg cct gtt agg ctg ttg gtg ctg atg ttc tgg att cct gct48
Met Lys Leu Pro Val Arg Leu Leu Val Leu Met Phe Trp Ile Pro Ala 151015 tcc
agc agt gat att ttg atg acc caa act cca ctg tcc ctg cct gtc96 Ser Ser Ser

Asp Ile Leu Met Thr Gn Thr Pro Leu Ser Leu Pro Val 202530 agt ctt gga gat

caa gcc tca.ata tct tgc.aga tct t c att n Al a
Ser |le SE#siqnrolgins cghfaing V@WS%%grqug (gg‘l’l@lﬁg @%zigt“géﬁﬂ f&%{‘% h&gg aﬁac acc
tat ttt gaghd %ﬁe%u&t gxmgva%ﬁiﬁgqq%mbwcénﬁﬁmf@Qsﬁdfm&nmr Tyr Phe
Gu Trp Tyr Leu G n Lys Pro 505560 ggc cag tct cca aaa ctc ctg atc tac aaa

gtt tcc a@RBSDHathetplateswleatGn@bptediwitlSesting antibpdies €uug/e) ford.SThours gtsovtml  Ser

Asn Arg Phe Ser 65707580

ach oat t temscup g yneyitesl el §ea G oRE el o el BPFREY PR S %h
Phe Thr 85@@9&1&&@@@%@%@@@g@a@y%@emghg;ktah %@hat@rieqsgﬁt@eﬁit tat tac
tgc336 Leu Asn Ile Ser Arg Val Leu Ile Tyr Tyr Cys

égglgﬁllOBmt@Ch@abggg@att Da. 1Q¥1- %twaséltler)owe@tsgeqctw@gﬂtndgbq plgtgg Wweg® aag ctg
115120?29“33%% g%gahé%%auﬁfgir yg&%%ﬁ%@gﬂ%& leé\fgt %%ddT‘%iH (iéﬁ‘<212> DNA

<213> MuisalkniseipHoSplea2ad0 ZulsZiR i soGldon{2 2Ralifd phosph#tise) subdiietabBet dtsgolgad: tcc
agg ctc aat tta gtt ttc ctt gtg ctt att tta a e Leu
ASh Leu villS phef substrygbuliscqaining§. Wé“@fwaﬁ@@%gf%%&&ﬂ%& @%_& g cag
ctg gtg gfﬂ\/%@iz %991 Qgﬁaﬂcgﬁbsto}@angéQt@)%gug@zas)f@tlem@n@dws Asp Val Gn Leu Val

G u Ser Leu Val G n 202530 cct gga ggg tcc cgg aaa ctc tcc tgt
gca gcc tct ggH Wasdomdthat%B@aﬂér%que@ﬂy tSarteracigvitly sll Iﬁm&pramotedlws Ala Al a

gag any GUPERgETRES 0L e Bhene hime” FRe B pila e iR o BTG LD
Ay Leu SHREAG9GAGe Iddgtedbotviea résﬁ&he@tSO-@atlhﬂﬂite 9999 aAQ 43 B, 188C oalyChdung t at
gca240 Gu Trg}éVaI Ala Tyr Ile Asn 4 ébﬁnger Ser Thr Ile Phe Tyr Al a

65707580 tadke Gtongireteioryvayes tayidues 42 Bt R thesfysiogpeotgiircoyeiingag aat 288
Asn Al a Vr%leh’é/ Gp@ ’Al‘(cgca%?xg t}-{ep thé égp?to &bt fg&7 ‘&%9 16%31!&%69}\/4%%&@%%5%%9(38 5 acc

ctg ttc ctfg caa gag gac acg gcc a
319. The location of the epitope of 15A7 was then narrowed down to between residues

115 to 126. Change of one amino acid at position 120 (Glu —Arg) diminished interaction
between 15A7 and the fusion protein, indicating that the primary contacting domain of
15A7 on human CD 162 is located at or adjacent to position 120, and the residue Glu is
essential for the interaction.

Fusion proteins covering various human CD 162 regions were also expressed in
mammalian cells and were tested for their interaction with 15A7. Fragments covering
these regions were expressed as fusion proteins with human immunoglobulin gamma 1
heavy chain constant region in mammalian cells. First, the cDNA encoding human
immunoglobulin gamma 1 heavy chain constant region was inserted into a pcDNA3 vector
(Invitrogen). Second, cDNAs encoding various regions of hCD162 were amplified by
PCR with primers introducing a BamHI site at the 5' end and an Xhol site at the 3' end.
These PCR products were cut by the corresponding enzymes and subcloned into the
human immunoglobulin gamma 1 heavy chain constant region-containing pcDNA3

vector. The name and sequence for each primer are listed in Tables 2 and 3 above.
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Thr Leu Phe Leu Gn Met Thr Ile Leu Arg Ser u Asp Thr Ala Ile 100105110
tat tac tgt gga agg tat gct agt tac gga ggg ggt gct atg gac tat384 Tyr Tyr
Cys Ay Arg Tyr Ala Ser Tyr Ay Ay Ay Ala Met Asp Tyr 115120125 tgg ggt
caa gga acc tca gtc acc gtc tcc tcad4l7 Trp Ay Gn @y Thr Ser Val Thr Val
Ser Ser 130135.5210> 29 <211> 390.<212> DNA <213> Mus nuscul us <220> <221>
0D <2225 (1) THE 460y euBE8 TROTm oG GRSTER VERGH gIoet BGAND GeeAsa 1Ko 11 g
cta atc agogoccliesy Ahokkianine 260eqheiolal, CRIND! ¢1 BRSSO RRGingeu Leu || e
Ser Ala Ser 151015 417 9- gtt gca atg tcc aga gga gaa aat gtg ctc acc cag
tct cca geoemnafacfBeraguidé. alhtrarSéctedragliGivgrerawasm ulid lovelg mMédiuG n Ser Pro

agc1aa Vol NaBT B2 G nP SRR SRReifh bRyl RGeSl O
354045 t cBardilicBERISAln teGat@imirer ddserib@atogd ttC cag cag aag tca ggt192

Ser Thr Val Asn Ser Thr q‘%r Leu Hi s Trg Phe Gn Gn Lys Ser Ay 505560 gcc
tcc ccc aaa ctdhegdlafresuits siaye thag anlydhe Egontpretesconieiningyeesidives M & B Pro

Lys Leu T I > . V. 7580 cecl qgct
cue tc agbegile Bl B 38, e kSR PR RO B Sl one
Ser Ay Sef13AYyisecatéd yetwben Sweidudyr153eri2bkeu 859095 aca atc ag?: :agt %Itg %ag
gct gaa gat gct gcc act tat tac tgc cag336 Thr Il e Ser Ser Va u a u
Asp Ala Al a ThAIWFhWV@%S“&G H‘di‘@@‘?i%s% cpiepes &é%&t@& aph AL ACCt ¢ acg
ttc got g GeYenh¥ht. Bee I hr Phe Ay
Ala Ay r t#ﬁ%e%ﬁe%cgls%%gfgg%gglﬂ/g%tgén?gg%%ﬁ%u %fe)?s 1t301 gezéigﬁ’rgo <211> 414
<212> DNAantibpdres birs! matecially sxp2 30 fusdpro@DS. IR :alsplihdicate diad)althd0g> 30 at g

gaa tgg a gtc tc ttc ctc ctg tca gte, agt aca .ggt 48 t u Trp

dor T7p VATABREoT s il Virde&ubrdts wiphf v oSy et gadRibgtod'c; Gag
gtc cag Céfn&@dnE@sbpidiis @GRtieatd Tells tieyduactandhRoNalfrdlbs dfaigd ¢f Val G n
Leu Gn Gn Ser Ay Pro Asp Leu Val Lys 202530 cct ggg gct tta gtg aag ata

tcc tgc aAuENYeeDrlée agddchae diferepls144 Pro Ay Ala Leu Val Lys Ile Ser Cys
Lys Ala Ser Ay Tyr Ser Phe

EXAMPLE 2: Chimeric Antibodies 15A7, 43B6, and 9F9

Cloning of light and heavy chain variable regions of anti-CD162 antibodies

c¢DNAs encoding the light and heavy chain variable regions (Vi, and Vy) of
antibodies 15A7, 43B6, and 9F9 were amplified by an anchored PCR method. The 3'
primers hybridized to the C regions and the 5' primers hybridized to G tails attached to the
cDNA using terminal deoxytransferase. The PCR fragments were cloned into a pCRII
vector (Invitrogen). Several independent clones for each chain were sequenced and
compared. A sequence represented by the majority of the independent clones was picked.
The translated amino acid sequence was then analyzed to confirm that the chosen
sequence possessed the characteristics of typical mouse light or heavy chain V region, and
belonged to a specific subtype. The complementarity determining regions (CDRs) were
then identified by comparing the translated amino acid sequences with consensus sequence
of each subtype. The name and sequence for each primer used are listed in Tables 2 and 3
above. The deduced amino acid sequences of the light and heavy chain V regions of
15A7, 43B6, and 9F9 (SEQ ID NOs: 19-24) are shown in Summary.

Chimeric Antibodies
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354045 act gcc tac tac att cac tgg gtg aag cag agc cat gga aag agc ctt192
Thr Ala Tyr Tyr Ile H's Trp Val Lys Gn Ser Hs Ay Lys Ser Leu 505560 gag
tgg att gga cgt gtt aat cct aat act ggt ggt act agc tac aac240 Qu Trp lle
Gy Arg Val Asn Pro Asn Thr Ay Ay Thr Ser Tyr Asn 65707580 ccg aag ttc

aa Cc aa cc ata tta aat gta gat, aaqg.t t 2 L P d
T e e PodoRserviaveniap By Sularigdting 48BedRS SIS Snlneths Vong ot -

cgc agc ¢ : a t R )i ; g Ser
o Thr o e R e P LA o

ccc tac ttik Shgigndlpepiidecsegaence ggd 884" saljce dbyor dymil Allhe prigreSerlsa@ngroSesedPr o
Tyr Tyr Agg T Asp. T 20125 . t tc t
T e ORI ER PR U5 5 E5h R oL
<212> DNA; écﬁ%td\%alfﬁig&%ld&WK?@@?, p%840r 4<% Mble spe!cﬁ%%)lK/,;tﬁ@Q/{ 31 atg
att cct gct48 t Lys Leu

aag ttg cct gtt agg ctg tt tg cig afg ttc tgg, _

Pro Val Axreglqnalpmfgmofi/ Aléglgétanﬁﬁg9wepe$ubélqnﬁglw theyrasmid nVde Bye agt gat
gtt ttg at,g._acc. caa act c.tc Val Leu
ver hr aiorcoRPa B oBb ey i RaaEle 3l o mBan Ty O3 YO T
atc tct t@ms@geregivh. ik GagghacDNAL 4/ 53T, 48BY atll Y173 prefd subBloacdiro | | e Ser

Cys Arg Ser Ser G n Ser Ile 354045 gta aat agt .aaf gg C acc tat tta gaa
tgg tac chlasmeidspYgh nVed19or Net- Iﬁ@cﬁo%él}e thESS R@%‘%&W‘gﬁél\%ﬁq_‘%ﬂe@%eﬁ p Tyr

Leu G n : : s Gt t Cc aac
con tit rarptptt BApedEEnE R ftanttehy RO L bkl rith e QNG ol © 200

Ser 6570786@. ggg gtc cca gac agg ttc agt ggc agt gga tca ggg aca gat ttc

aca 288 dy Vi ra _Asp Arg Ph r. d.y. Ser er . Thr Asp Phe T
355005 ot ¢’ angastet Hobayh dgregogR JEnC iR gt g mig it ro-r AT e 1aae
Leu Lys IdRaPpthdh@ndHingbMsml@infd GOBSPcdIBY ThE Yupéphatdits offthe tfdisfed@@105110
ttt caa ggt tca cat gtt ccg tgg acgi ttc ggt gga ggc acc aag ctg 384 Phe G n

Ay Ser Hels vate @ligctTd p Clibmerishantigpdiesin thejsyperatanty srereanaiyzsd forithe ability at c
222555 S BT IR g RIS o sl v
It was found that all chimeric antibodies made from 15A7, 43B6, and 9F9 bound to
Sp2/0 transfectants stably expressing human CD162, but not to parental Sp2/0 cells,
indicating that they retained the human CD162-binding ability specificity. Furthermore, it
was found that the chimeric antibodies induced apoptosis in T cells that had been activated
for 7 days, indicating that they retained this function of their mouse counterparts as well.

Humanized Antibodies

Mouse 15A7 was used to make humanized antibodies by grafting its CDRs onto a
human framework. To retain binding affinity and specificity, it is essential to conserve the
V region conformation when grafting the CDRs onto the human framework. To select a
proper framework donor, the amino acid sequences of mouse 15A7 light and heavy chain
V regions were compared with those of 50 mouse antibodies that had been humanized.

It was found that a mouse antibody, mDREG-55, had high sequence homology to
mouse 15A7 V region in both light and heavy chains. Listed below is a sequence

alignment of mouse 15A7 against this mDREG-55 antibody (CDRs are highlighted):
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atg ctg ttg ggg ctg aag tgg gtt ttc ttt gtt gtt ttt tat caa ggt48 Met Leu
Leu Ay Leu Lys Trp Val Phe Phe Val Val Phe Tyr Gn Ay 151015 gtg cat tgt
gag gtg cag ctt gtt gag act ggt gga gga ttg gtg cag 96 Val H's Cys @ u Val
Gn Leu Val Au Thr Ay Gy Gy Leu Val G n 202530 cct aaa ggg tca ttg aaa
ctc tca tgi9Ca.06614Glen9ga ttc acc ttcld4 Pro Lys Gy Ser Leu Lys Leu Ser

Qs Ala A@nsel G Y FiRediird Q&Aéﬁé&&%@vo@%DMYﬁgQQ&EIQL&LF@aC tgg gtc cgc

cag gct cca gga aag, “%&F Asn Asn Jrp Val Arg Gn Aa
Pro Gy Lys Gy Leu %8%568 P2 s agt aat aat

tat gca aca tat240 QU Lp\gfaLFDQA% gCR Q§IV?TD(SNTA%SYL%FQSE%M%%FR%n Asn Tyr Al a
Thr Tyr 65707580 tat gcc gat tca gtg aaa gac agg ttc acc atc tcc aga gat
gat aca28%™iYyr° Al a ASPRFEEFS AT VIRFE RSP AT G PHETTI ' F'e Ser AFG BSP: A3p Thr
859095 caa agc atg &EPCRFEHRESCErHIEaL” Bt g &&c? adc ™t 1¥FFEda act gag gac aca336
G n Ser M2 | e Tyr CUPRRISOEPISTHYENI SRETAEASTY YAEQRs YR GAPRFLERE U Asp (FHer1p 100305110
ggc atg tat tac tgt gtg aga ggg gga agc tac tgg tac ttc gat gtc384 Ay Met
Tyr Tyr COpsvWVedeisAmlgeeby: Gy Ser Tyr Trp Tyr Phe Asp Val 115120125 tgg ggc
gca ggg agez@gg gt crvacesqgtordcetriscaddvrsTinpsw@oyrelanidyrctdie vybwvkdval Thr Val
Ser Ser 130135 <210#+Bdscedllszcsl dikcmsdikzez PRIvie2ek3 2Vl S + USCU LiSke<400> 33 Asp
I'le Val Laea7Thr G Novdeitsd0ombtaxroeihsdetids Dffvadadrrddivali@dts o ak9d015 G u Arg
Ala Ser Ile Ser Cys Lys Ala Ser G n Ser Val Asp Tyr Asp 202530 Gy Asp Ser

Tyr Met AgRacldsp TyrRFQSEDN@N@LYIEMESL%EQTAgz%ARGd? rP §E%YVP 5&@33‘%045 Ly hed. Leu 11e
Tyr Ala AI a Ser Asn e, Q. 285 Q¥ e 0,cArg Phe Ser Gly Ser

Ay Ser Yo, Thr As gjg ro V u GI
Asp Al a A1 a Thr TyPRF’EI‘)n%)N ELF@ HIL QT g{Y%GR S§GG§§%§% %TYJJDAsp '?‘ r Phe
Gy Ay Ay Thr Lys Leu Gu lle Lys 100105110 <210> 34 <211> 112 <212> PRT

<213> Mis mJSCMU{% 3 ﬁg@% S &@ﬁ%ck&giégq Mtk -(l)- aéalﬁ's'&ihgeéé%'ﬁﬂ ey Ser Leu Pro

Val Ser Leu Ay Ser Gn Ser lle
Val Hi s Asqueh02LEInéAsp 161A)7 VAsandTVig re'gyasnsl%bmfe ﬁspeéfrvplyT@&r 3%e(&aﬁevvotl§/6nll?r o dy

(PBIrg 5825%%3% nFc)irﬁ) /L ¥ts arll'gwuorkeo%l}! l%ﬁ 61-)/) holgﬁogc%ls tc? rose OP mousk BE%G%? dy val

Humanized DREG-55 (HuDREG-55) had been constructed using framework sequences of

Vi and Vy regions from a human antibody Gal. Therefore, to humanize mouse 15A7, the
framework sequences of human Gal light and heavy chains were used to replace the
counter parts of mouse 15A7.

The humanized 15A7 light and heavy variable regions were each assembled by 4
pairs of synthetic oligonucleotides (~ 80 bases in length). The oligonucleotides of each
pair were overlapped by around 20 nucleotides. Nucleotide sequences were selected and
synthesized to encode the protein sequences of the humanized variable regions including
signal peptides. The assembling and amplification of the genes were conducted in four
steps: (1) the four pairs of complementary oligonucleotides were annealed and extended
with Klenow fragment in 4 separate reactions; (2) the resulting 4 dsDNA fragments were
mixed pair wise, denatured, reannealed, and extended in two separate reactions; (3) the
resulting two dsDNA fragments were mixed, denatured, reannealed, and extended to

create the final full-length dsDNA; and (4) the resulting DNA was amplified by PCR
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Asp Arg Phe Ser Gy Ser Ay Ser Gy Thr Hi s Phe Thr Leu Asn Il e 65707580
Ser Arg Val Qu Ala Qu Asp Leu Ay Ile Tyr Tyr Cys Phe G n @y 859095 Ser
Tyr Val Pro Leu Thr Phe Ay Ala Ay Thr Lys Leu Qu Leu Lys 100105110 <210>
35 <211> 116 <212> PRT <213> Mus nuscul us <400> 35 Gu Val Lys Leu Val Qu

Ser Ay Ay Gy Leu Val sPro eu Lys Leu Ser Cys Al a
A s Ser GIhernerhio ipfed ranT%"IW%/ odsasahe KR %%%meﬂyi FayiRenguy b n Thr
Pro Qu L 5 €] Ser Thr
Tyr Tyr P?(gaﬂngl g&'r’teg Oag/egreg}géggg% ydl%sgedgﬁ\é&?hg P I'IFe ger0 " Arlz]he 0 Asn Al a
Arg Asn Ibesnlums wWhete theunteaéQdistetiion GBR abenthéSeaméeorkAvgre Sensidared Asp Thr
Ala Met Tyr Tyr s Ala 859095 Arg Asp . Tyr. Asp Ay_ Tyr Phe_ As Ter Ay
Gn @y THRP t%qu@@émq%wmﬁﬂgwedéé?k@é@ﬁlﬁ%&t i@wug%lié[ii ,11% <212>
PRT <213> ]MIB $C 1o Nl hud dhizegr s& y Leu
Val G n P?o Mgéé_atg%&%pﬁgggglﬁﬁ&t{%m%% E%r % ug} lAI a er(HglyAﬁhe Thr
Phe Ser S@aerlnmImEG%,ﬁwhmwdalﬁdHM aiahndmgn@ n Ala Pro Qu Lys Ay Leu
Gu Trp Val 354045 Ala Tyr Ile Asn Gy Gy Ser Ser Thr Ile Phe Tyr Ala Asn
Al a Val 505560 Lys Ay Arg Phe Thr Ile Ser Arg Asp Asn Pro Lys Asn Thr Leu
Phe 6570758% {reir Gignudet Thr |l e Leu Arg Ser Qu Asp Thr Ala Ile Tyr Tyr
Cys 85909%rfd-56 Ar g thgtrosdsausSesoriyrexoynGoyosGhiyvoddraahetivAspstyr Trp Ay Gn
1001051 10nc@ey1sThr  Setmryehstbitcodadr scBeis oabed 1ad2 kee2 BB vBRANE211> 111 <212>
PRT <213>uidaRD sapi &B8sros400RvabvideRsdob @i viMlborbbtard cBetrs Pro Ser Ser Leu
Ser Ala Ser Val Ay 151015 Asp Arg Val Thr Ile Thr Cys Lys Ala Ser G n Ser
Val Asp TykecASP 2023300 LS R r R opd¥rriBlsidefirddebovd ! G N @eh Ilaxr% Bro Ay

Lys Al a Frg,,354045 Lys F&Q&Gﬁ%isk@mmxyé&@ssﬁp@w&%;m&%n Leu % Y Il'e
Pro Ser ?%go Arg B L‘%Fs%% GT%%T %S ?%ﬁ % QQJr’ e3P Phe J%alb%% Ihyr "e
Ser 65 70 80 Ser Leu G ro u p e hr Tyr Tyr
Ser Asn 859095 G u Asp Pro Trp Thr Phe Ay Gn Ay Thr
Lys Val Y Ifanipionment:

hDREG-55 EVQLVESGGGLVQPGGSLRLSCAASGFTFSTYAMSWVRQAPGKGLEWVASISTGEST IKG

m15A7 DVQLVESGGGLVQPGGSRKLSCAASGFTFSSFGMAWVROAPEKGLEWVAYINGGS ST TKG

HulSA7 EVQLVESGGGLVQPGGSLRLSCARSGFTFSE FEMHWVRQAPGKGLEWVAYINGGS ST I RYANAVRY

hDREG-55 RFTISRDNAKNTLYLOMNSLRAEDTAVYYCARS ¥FDYWGQGTLVTVSS (SEQ ID NO: 38)

mL5A7 RFTISRDNPKNTLFLOMTILRSEDTAIYYCGRYASYGGCAMDYWGQGTSVTVSS (SEQ ID NO: 36)

Hul5A7 RFTISRDNAKNTLYLQMNSLRAEDTAVYYCARYASYGGGAMDIWGQGTLVTVSS (SEQ ID NO: 26)

Plasmids thus obtained encoded humanized 15A7 heavy and light chains. These
plasmids were then co-transfected into COS-7 cells. The exhausted supernatants from
cultured cells were then collected. Humanized 15A7 in the supernatants was tested for its
ability to bind to CHO transfectants stably expressing hCD162 and to induce apoptosis in
the T cells activated for 7 days. The results show that it retains these abilities.

Preparation of Chimeric and Humanized Antibodies

Cells producing humanized and chimeric antibodies were generated. More
specifically, Sp2/0 cells (Sp2/0-Agl4; ATCC CRL 1581) were stably transfected with the
appropriate plasmids by electroporation using a Gene Pulser apparatus (Bio-Rad
Laboratories) at 360 V and 25 uF capacitance according to the manufacturer’s
instructions. Before transfection, the plasmids were linearized by digesting with BamHI

enzyme. All transfections were performed using 107 cells in PBS and 20 pg each of
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100105110 <210> 38 <211> 116 <212> PRT <213> Honp sapi ens <400> 38 d u Val
Gn Leu Val Qu Ser dy Ay Ay Leu Val Gn Pro Ay Ay 151015 Ser Leu Arg
Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser Thr Tyr 202530 Ala Met Ser Trp
Val Arg Gn Ala Pro Ay Lys Ay Leu Au Trp Val 354045 Ala Ser Ile Ser Thr

R S AN A X R

Ala G u AspntBhiafsa AMad 48¥ourkys s@¥&ivBndeBaIBMENId0dsp Tyr Asp Ay Tyr Phe
Asp Tyr Trp Gy Gn dy Thr Leu Val 100105110 Thr Val Ser Ser 115 <210> 39

<211> 36 EBSZypDrmtkiad/Bryniding madiasupsemesticad 1p20nl mpaphemlicnsid w490> 39
cccgggacca tat.gca gc(i accgaat atﬁ; agt acc36 <210> 14t0 211> 37 <é§2> DNA <213>
ALLTT o ar PR UL o, D So e Spee bt o iy BR sedip v s aveents
tttcct gccar Aadegadthe Talkee sdferfdddrbyHLISAL2> DNA <213> Artificial Sequence
<220> <223> Priner <400> 41 aaacggagca tatggaaatg ctgaggaaca gcactgacac c4l
<210> 42 <211>Isphrtecheeils worgrcwpabingerint-fise af losetgimgéiams apd shecpdtgsedpr i rer

<400> 42 t act g..1 . 1 < 211> 39
2125 onaPBEEEE Ry PORRGRT S b RE N B A0 RARRRRE B e B Rut 5T 0, g
g\ t E c ? at agftap}gﬂ;@c@a@etl @eoztgiggg@ggléw&’% C-2B0 %1%% vgaz%ihgt?ﬁnfszeiazh v?mrva:s%@
rtificial Sequence <220> <223> Priper. <400> cctcaga tcitctgga
gctcecgttt ‘auf?eggé%a%Tr@&éisl% S9uM JrigHCh Pé@séﬁ& 49 a&ﬁtl iIT‘Mtcé%(ﬁ IgzS’é‘auence
1 mg/ml OVA) and washing buffer II (0.05% Triton X-100, 50 mM Tris-HCI, pH 8.5 and

150 mM of NaCl), the bound antibodies were eluted with an elution buffer containing 0.1

M of glycine-HCI, pH 2.7, and neutralized with 1 M Tris-HCI, pH 8.6.

Affinity measurements

Binding affinities of the above-described mouse, chimeric, and humanized 15A7

antibodies were determined by competitive binding.

Mouse 15A7 was biotinylated by an EZ-Link Sulfo-NHS-Biotin system (Pierce
Biotechnology, Cat. No. 21217). Briefly, 0.5 mg (3.3 x 107 nmoles) of mouse 15A7 was
dissolved in 187 pul of PBS and mixed with 6.8x107 nmoles of Sulfo-NHS-Biotin. The
mixture was then incubated on ice for 2 hours before free biotins were removed by
dialyzing at 4°C overnight against PBS. The Biotin-labeled mouse 15A7 thus obtained
was stored at 4°C until use.

Sp2/0 transfectants stably expressing human CD162 were used as source of human
CD 162 antigen. Biotin-labeled mouse 15A7 was used as tracer. Increasing amounts of
competitor antibodies (mouse, chimeric, or humanized 15A7) were mixed with 35 ng of
Biotin-labeled mouse 15A7 and incubated with 1x10° CD162-expressing Sp2/0 cells for
1.5 hours at 4°C with constant shaking. After washing, secondary antibody, Streptavidin-
PE (Becton Dickinson Immunocytometry System Inc. Cat. No. 349023) was added to the
mixture. After incubating for 45 minutes at 4°C, the cells were washed again, resuspended

in 300 ul of PBS-1% of FBS, and subjected to FACS analysis.
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<220> <223> Primer <400> 45 aggcccaaga tctggagtgg tgtcagtgct gttcctc37
<210> 46 <211> 35 <212> DNA <213> Artificial Sequence <220> <223> Pri mer
<400> 46 ggctccagat ctgtagactc aggggttcca ggccc35 <210> 47 <211> 38 <212>
DNA <213> Artificial Sequence <220> <223> Primer <400> 47 gtggtcagat

ctgtgactgc ccctcctgca tccaggeec38 <210> 48 <211> 37 <212> < >
Artificial Seq Eé’i‘ﬁf’g%@@)‘ﬁt o hali-maximum COMmRFUng 8onseRisy tm%‘{SFé%ggc%

agagat 9199 5L 000G, TR0 A8 SR A5 i A PRI 1T LghalapSequence

<220> <22 cca tgcctctgca actcctcctg ttgc <210>
50 <211> 231 52MAP rddbetiRh3>THRES idsiiled iabicBeahankeaffidRRz of 2ddze, Rhima@ic, s400> 50
gccagcctcg agcttcacag agatgtggtc tgggg3s <210> 51 <211> 40 <212> DNA <213>
Artifici ahuBstaehie <2z osmpaaBle. Protheny werdeobe bindiggtadtigiéx dep)dgeaonsfct g
ct gaat ccg ac ttedD . <210>.52 <211> 30 <219> > b TGl ak-1
Sequence L%‘%LS Aﬁ%f%iBP& n‘@%l?‘%%fﬁﬁogﬁ %%%ﬁé‘é@%la%z%gé‘éﬁﬁ% %tl?cgé:gSO
<210> 53 g5R2433 §Q02Mt2?es@%ii\él%i3> Artificial Sequence <220> <223> Pri ner
<400> 53 cgtggacagg ttcccttcgg tggcctgtct30 <210> 54 <211> 27 <212> DNA
<213> Art {10 UBce <220> <223> Primer <400> 54 ccgctcgagc
ccaagatta . < : d W hehal Sequenc
gocaagalle 99abGa6ea o ety sRAvdscbhduddd oahidy iNAcTidA 3ol kihd dohal  Sequence
described three mouse antibodies, PSGL-1, and P-selectin.

P-selectin is a major high-affinity ligand for PSGL-1 on most leukocytes. In order

to investigate whether the three antibodies prevent binding of P-selectin to PSGL-1,
binding of purified human P-selectin to activated T cells was measured in the presence of

the three antibodies. KPL-1, known to block interaction of P-selectin and PSGL-1, was

used as a positive control.
Human PBMC were activated with 1 % PHA for 2 days and maintained in IL-2-

containing medium for 3 days. The cells were incubated with titrated 9F9, 15A7, 43B6,
KPL-1 (an PSGL-1 antagonist), or a control antibody (9E10) for 30 minutes, followed by
the addition of recombinant human P-selectin (1.25 pg/ml). Binding of P-selectin to
activated T cells was measured by anti-P-selectin-FITC analyzed on FRCS.

Consistent with previous reports, KPL-1 almost completely abolished P-selectin’s
binding to activate T cells at a low concentration (0.31 ug/ml). 43B6 blocked binding of
P-selectin to activated T cells as effectively as KPL-1 did, whereas a higher concentration
of 9F9 was required to achieve the same effect. Indeed, 0.08 pg/ml KPL or 43B6 was
needed to abolish 50% of the binding. In contrast, 5 pg/ml 9F9 was required. Moreover,
15A7 did not have any inhibitory effect on P-selectin binding even at 20 pg/ml.
Surprisingly, it enhanced binding of P-selectin to PSGL-1. These results indicate that
15A7 and P-selectin bind to different motifs of PSGL-1 on activated T cells.

The fact that 15A7 did not compete with P-selectin for PSGL-1 indicates that in
vivo administration of 15A7 is not supposed to affect innate immunity by interfering P-

selectin-dependent recruitment of leukocytes.
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<400> 55 cgggatccac tcaaaccaca gccatgg27 <210> 56 <211> 27 <212> DNA <213>
Artificial Sequence <220> <223> Prinmer <400> 56 ccgctcgagt ggtagtaggt

tccat gg27 <210> 57 <211> 26 <212> DNA <213> Artificial Sequence <220> <223>
Primer <400> 57 cgggat caac tcaacccaca ggcctg26 <210> 58 <211> 28 <212> DNA
<213> Artificial Sequence <220> <223> Pri nmer <100> 58 ctgtgcctcg agggct gtgg

tttgagt g28 <21lhhagbecazenostedghatPHss-bgexppassed #lpweyelsgn hcE&220>

<223> Pri < . t C Oz s211> 28
S212- Dl R e e AR e e R T ™disS at coga
t gcaggagodid aoaginacd isRibfagaikgaddnlef imaadilaele®NA <213> Artificial Sequence
<220> <223> Primer <400> 61 ggccgtcact cgagttgtct gtgcctc27 <210> 62 <211>
43 <212> DNA <213> Artificial Sequence <220> <223> Prinmer <400> 62
tatggattca gcagctatgg agatacagac cactcaacca gcad43 <210> 63 <211> 45 <212>
DNA <213> Artificial Sequence <220> <223> Prinmer <400> 63 gatctgctgg
ttgagtggtc tgtatctcca tagctgctga atccadb <210> 64 <211> 43 <212> DNA <213>
Artificial Sequence <220> <223> Priner <400> 64 tatggattca gcagctatgc

ggat acagac cactcaacca gca43 <210> 65 <211> 45 <212> DNA <213> Artifici al
Sequence <220> <223> Prinmer <400> 65
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gatctgctgg ttgagtggtc tgtatccgca tagctgctga atccadb <210> 66 <211> 31 <212>
DNA <213> Artificial Sequence <220> <223> Prinmer <400> 66 ctagtctaga

t gacccaaac tccactctcc c31 <210> 67 <211> 49 <212> DNA <213> Artifici al
Sequence <220> <223> Primer <400> 67 ctagtctaga attaggaaag tgcacttagc

at cagcccgt _ttgatttcc49 <210> 68 <211> 33 < > DNA <213> ificial
Sequence & PLY3 Hppster W%§W§3@&%ﬁa%ﬁ&ﬂf$3{%ﬂt gaagt ggg33
<210> 69 <211>a49,5einml MMbody &%ﬁnﬁ&ﬁdJs& PRalL-ISTAPNGAs prplred IR A mBkidrer
<400> 69 ggat agtcta gaggttgtga ggactcacct gaggagacglg t gaccgt gg49 <210> 70

<211> 37 sigidstoDNAmeRiog>deseribetliic EahmBedudhodue2lDselkapgtosty inmmairo add0> 70
<210> 71

<a00 71 Skgeed aald B upoladgerneatt i yRIOA% Rk B0RE 23GbT 7

<211> 37 rZd@molb¥r-sdddim, %&Féﬁtfdr@lna@@ﬂW@%r%ﬁ@&ﬁnﬁ%ﬁﬂnﬁéﬂ siflart R 72
ct agt ct aga tggactccaq?I gctcaattta gttttcc37 <210> 73 <211> 51 <212> DNA

<213> Ar tinfihofl descgibgd eneangiio 8> Ikwasiouny thee T AB4ghd nginkibigneysgdasarftingt gagg
t t ! .
Aol e RRR b IGL IF e fokep e i S AT 2 Gt ot

ggtgcagatt ttcagc36 <210> 75 <211> 49 <212> DNA <213> Artificial Sequence

<220> <223> Prinmer <400> 75 ctagtctaga attaggaaag, tgcacttagc atcagcccgt
{t caget c HBAMITEE 4 dMenes Monaclowyl pniitdies 4T3 SOA 131,45, B

18D12

Additional monoclonal antibodies against human PSGL-1, 4B7, 5C4, 12E7, 14B3,
17E5, and 18D12, were characterized. Upon binding to an activated T cell, they all
induced death of the activated T cells. Competition analysis was conducted in the manner
described in Example 2 to determine if they blocked interaction between PSGL-1 and P-
selectin. It was found that these antibodies have little, if any, inhibitory effect on human

P-selectin binding to human PSGL-1, even at the highest concentration tested (5 pug/ml).

OTHER EMBODIMENTS

All of the features disclosed in this specification may be combined in any
combination. Each feature disclosed in this specification may be replaced by an
alternative feature serving the same, equivalent, or similar purpose. Thus, unless
expressly stated otherwise, each feature disclosed is only an example of a generic series of
equivalent or similar features.

From the above description, one skilled in the art can easily ascertain the essential
characteristics of the present invention, and without departing from the spirit and scope
thereof, can make various changes and modifications of the invention to adapt it to
various usages and conditions. Thus, other embodiments are also within the scope of the

invention.
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<220> <223> Primer <400> 76 ctagtctaga tggaatggag ctgggtcttt ctc33 <210>
77 <211> 51 <212> DNA <213> Artificial Sequence <220> <223> Prinmer <400> 77
ctagtctaga ggttgtgagg actcaccagc ttccagtgga tagactgatg g5l <210> 78 <211>
65 <212> DNA <213> Artificial Sequence <220> <223> Primer <400> 78
tctatctaga tgaacttcgg gtccagcttg attttccttg tccttgtttt aaaaggtgtc 60

cagt g65 <210> 79 <211> 69 <212> DNA <213> Artificial Sequence <220> <223>
Primer <400> 79 ccttgtttta aaaggtgtcc agtgtgaagt gcaactggtg gagtctgggg
gaggctt agt 66 Igtlddrct gg69 <210> 80 <211> 65 <212> DNA <213> Artificial
Sequence <220> <223> Primer <400> 80 ctgaaagtga atccagaggc tgcacaggag
agtctcaagc ttcctccagg ctgcactaag 60 cctcc6s <210> 81 <211> 69 <212> DNA
<213> Artificial 1Sagisehted immpaoglebpli®shay jomprisirglhoes aginapsist segupgess stledst t t cag

tagctttgga atgca cc ¢80 ggact cgag69 <210> 82 <211>
ba0<n1 29 o BRI Mo g?g"ggc?ugeﬁn@e% 088" 235 Pr imar <4005 82

gcat agaaga t ggt act aghe BEH@o 1@5111@cﬁéirg@f&hgﬁgaw}ﬁtémandlﬁmagoglmucaﬁpt 60
ggagcc66 <210>1§%1;§ esgx%&rnlnggcxég%cé?nc%ﬁ%%ﬁq @%(?IHBWS 9 S64QPeE <220> <223>

Primer <400> 8 agtacca atgca aacgcagtga agggcécgatt caccatctcc
agagataatg 60 cc62 <210> 84 <211> 63 <212> DNA <213> Artificial Sequence
<220> <223> Pri mér ¥TUOOrBuglobtlinabao of clam@aghatin theammugegieqylin dasdigggt gt t
cttggcatta tchmba@aan atholad@&3quence selected from SEQ 113 NOs: 25 or 26.

4. An isolated antibody, comprising a first immunoglobulin chain of claim 1 and a
second immunoglobulin chain also of claim 1, wherein the first chain, which is a light chain,
and the second chain, which is a heavy chain, comprise, respectively,

SEQ ID NOs: 1-3 and SEQ ID NOs: 4-6.

5. The antibody of claim 4, wherein the light chain and the heavy chain comprise,
respectively, SEQ ID NOs: 19 and 20, or SEQ ID NOs: 25 and 26.

6. The antibody of claim 5, wherein the light chain and the heavy chain comprise,
respectively, SEQ ID NOs: 25 and 26.

7. An isolated antibody that binds specifically to human P-Selectin Glycoprotein
Ligand 1 without interfering with binding between P-Selectin Glycoprotein Ligand 1 and
P-Selectin, wherein the antibody, upon binding to P-Selectin Glycoprotein Ligand T-cell,
induces death of the activated T-cell and wherein the antibody includes a light chain and a
heavy chain comprising, respectively, SEQ ID NOs: 1-3 and SEQ ID NOs: 4-6.

8. The antibody of claim 7, wherein the light chain and the heavy chain comprise,
respectively, SEQ ID NOs: 25 and 26.

9. An isolated antibody that binds specifically to amino acid residues 115-126 of
human P-Selectin Glycoprotein Ligand 1.

10. The antibody of claim 9, wherein the antibody binds specifically to amino acid
residues 117-123 of human P-Selectin Glycoprotein Ligand 1.
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<210> 85 <211> 63 <212> DNA <213> Artificial Sequence <220> <223> Pri ner
<400> 85 gaattctctg agggctgagg acacggccgt gtattactgt gcaagatatg ctagttacgg
60 agg63 <210> 86 <211> 60 <212> DNA <213> Artificial Sequence <220> <223>
Primer <400> 86 ctgtgaccag ggtgccttgg ccccaatagt ccatagcacc ccctccgtaa
ctagcatatc 60 <210> 87 <211> 57 <212> DNA <213> Artificial Sequence <220>
<223> Primer <400> 87 accctctaga ggttgtgagg actcacctga ggagactgtg
accagggtgc cttggcc57 <210> 88 <211> 60 <212> DNA <213> Artificial Sequence
<220> <223> Pri netl. d4e0ntigdy vtdanclagbereig frgadegs bndesaeibedlly teamingggd ge

tgctgctctg ggidkiGaguo- B0 «tAkam 8Xerdd BlBdpoRirbighy <213> Artifici al
Sequence <220> <223> Primer <400> 89 gctgctctgg gttccaggct ccactggtga

cattcagatg acccaatctc cgagctcttt 60 61 <210> 90 <211> 60 <212> DNA <213>
Artificial Sequente Thgaoibodpafziaingp.,whereindnoasib@ly ingdudes ajichehaingad abgeyac

cctatcccct acagac@apdisiagaapaagell, SIPAYNDEIYS 80 SEZL0PNOL: 811> 63 <212> DNA
<213> Artificial Sequence <220> <223> Prinmer <400> 91 cactatcacc

tgcagatcta gtcaga tgt,acat aat. t ggaaaca ttit <210> 92

<211> 59 <212> DN%C @ig&bﬁ{? Of‘g ‘“‘g?a “%g%“gtﬁec%&%?% up‘%‘g% SPBrq p%leg%w 92

ggt gg%iag(éGt t JQYEPERLin Ligakd DO it acElAéd DBdIRMdGRE Hé&RPGAbe ROGHEE T-£EI. 59 <210>
< >

14. The antibody of claim 13, wherein the antibody includes a light chain and a heavy
chain comprising, respectively, SEQ ID NOs: 1-3 and SEQ ID NOs: 4-6.

15. A method of inducing death of an activated T cell, comprising contacting an
antibody of any one of claims 4 to 14 with an activated T cell, wherein binding of the
antibody to the activated T cell induces death of the activated T cell.

16. Use of an antibody of any one of claims 4 to 14 in the preparation of a medicament
for modulating a T cell-mediated immune response in a subject, wherein the subject has or is at
risk of having a condition related to an excessive T cell-mediated immune response.

17. The use of claim 16, wherein the condition is an inflammatory disease, an
autoimmune disease, an allergic disease, or a T cell cancer.

18. The use of claim 16, wherein the condition is rejection of an allogeneic or
xenogeneic transplant.

19. An isolated nucleic acid comprising a sequence encoding the immunoglobulin
chain of claim 1 or claim 2.

20. A vector comprising the nucleic acid of claim 19.

21. An isolated host cell comprising a nucleic acid encoding SEQ ID NOs: 1-3, or SEQ
ID NOs: 4-6.

22. An isolated host cell comprising a nucleic acid encoding SEQ ID NO: 19, 20, 25 or 26.

23. The host cell of claim 21 or claim 22, wherein the cell is bacterial cell, a yeast cell, a
plant cell, an insect cell, or a mammalian cell.
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<212> DNA <213> Artificial Sequence <220> <223> Priner <400> 93 gcacccaagc
ttctcatcta taaagtttcc aatcgatttt ctggtgtccc atccaggttt 60 agtggc66 <210> 94
<211> 61 <212> DNA <213> Artificial Sequence <220> <223> Priner <400> 94
gcagagaaga gat ggt gagg gtgaagtgtg tcccagaccc actgccacta aacctggatg 60 g6l
<210> 95 <211> 55 <212> DNA <213> Artificial Sequence <220> <223> Priner
<400> 95 ctcaccatct cttctctgca gccggaggat ttcgcaacct attactgttt tcaagb55
<210> 96 <211> 57 <212> DNA <213> Artificial Sequence <220> <223> Pri nmer
<400> 96 cctt ggt gife The st edlad wlagn §ageiypgea theananrgamo cell tsgawhadana tedlat aggs57
<210> 97 <211> 58 <212> DNA <213> Artificial Sequence <220> <223> Pri ner
$400> 97 accct ct aga GlhAGIRAAS.AAGH e UihgAY Leanaes Liaahigg, &Ll 0accy 58
<210> 98 <21éf 30 <2é€> <213> Artificial Sequence <220> <22§> Pri mer
<400> 98 t at HEEHGANERYBccccee coccccccce30 <210> 99 <211> 46 <212> DNA
<213> Artificial Sequence <220> <223> Prinmer <400> 99 tatagagctc aagcttggat
ggt gggaaga t ggat acaghn smgifodyad®rdaRt0 2nybddof<inis4 6 04, «ddRin tioMAtibod ¢ B
Artificial SegHeRnsR gy, <223> Primer <220> <221> m sc_feature <222> 30
<223> n = ¢, a or t <220> <221> msc_feature <222> 38 <223> n =c or ¢
<220> <221> m sc_beakNsBlatcd@riBody2haFBiRE3pdifcalty t@hurhanPIQR2tid R coRS@I BGRAL

aagettccag t qﬁ@ééﬁ’ﬁ‘ﬁ r\}vhgrae}nqgggl%gg’dytc% tp}ié[ets %g%%ght chain comprising a variable region

having the amino acid sequence of SEQ ID NO: 19, and (ii) a heavy chain comprising a
variable region having the amino acid sequence of SEQ ID NO: 20.
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