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 various disorders, e.g., autoimune

di seases, transplant rejection, alANAJBOMdShses, and T cell-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 induction, of i l.ogl tol erance. An
alternative solution is i nducwxﬁﬁﬂkﬁl ich is believed to be
involved in re &l f T cells.
Seo. eog. . Kabar B HLH RIS Rlok o e R A Y RRERAI NG Rt
(1992) Na6 (569 ,8B5 filQ0ch BB9 .1 0SENMARY contents of el are émorpvateé batreferenoe in
anti bodies and their derivatives that induce apoptosis upon binding to
P- Sel ect i # WWe¥protein Ligand-1 (PSG.-1) on activated T cells, I n
one aspect, the invention features an i mmunogl obulin chain haV|ng t hree

sequences that (i) contain, respectively, RSSQSI VHNDGNTYFE, KVSNRFS, and
FQGSHVPLT (SEQ I D NGs: 1-3); (ii) BAGK&ROUNSspectively, SFGWH,

Tespect 1 vel y,  KAGRFORGF T | EooNes FRe Byt etipbloe 0 )

contain, thesReGkivdabys dléo\mﬂste yN%mﬁﬁYmm transh! HEERYRYDRISEQ | D NOs:
10-12); (v) contain, respectively, RSSQSI VNSNGNTYLE, KVSNRES,  and FQGSI—I\/PWI'
(SEQ | D Nigeaseszandsy celipdeqived) cangsip aTh@refP@s B P& My azgreARRRDREAPEETLigal
TYYADSVK é%ﬁ % Faghnef the

j ust - des?r i %e@n I xx\s@{e@tzos?a/ecré Siglgqahg‘rll es %%)%%g%)gannd%e %Oéltt he t}?\r ee light or
heavy channnmnmbmmnamuyyndmmenmf mmmgnolegicaltslef@oRsAn elteraatiwrsolusiodyis t hat

I e S b S AT LT

ant i bodi d89¢E9ROf gRAPLPSiS:tHuc

chains a Q1s( We, £@Yiroimeligfet bhes®3h hhsRnantddagdues ( SEQ
| D NGs: ?gdg%ﬁ%m%g%yga%desr F e e Fh SEDN 10 (PRI

and 27 (mﬁ)34@wbm¢ﬁaff51ﬂ9292l)ﬂ‘@mreéﬁ@aliw\ﬁ%egl on): 1

ATGAAGTTGCCTGT TAGGCTGTTGGTGCTGATGT TCTGGATTCCTGCTTCCAGCAGTGAT 1 MK L P V R L
LVLWW PASSSD®61

ATTTTGATGACCCAAACTCCACTGTCCCTGCCT GIVAIMARSGAGATCAAGCCTCAATA 21 | L MT QT
PLSLPVSLGDQASI 121

TCTTGCAGATCTAGTGAGE T orTElpes AT Antisiveand Aricterivptivesdhat tatcs@pgatoss epp S S

wﬁ%&é&%@&&%@é&%ﬁﬁgﬁﬂwﬂwﬁﬁ& 61 LOK P GOS P

KLLI YKV ShRe dSp&tlthe invention features an immunoglobulin chain having three
%ﬂ%ﬁ%@%&@%@%ﬂ%@&%@%&%ﬁ%&%@%s 8 PIRFS
FQGSHVPLT (SEQ ID NOs: 1-3); (ii) contain, respectively, SFGMH,
YINGGSSTIFYANAVKG, and YASYGGGAMDY (SEQ ID NOs: 4-6); (iii) contain,
respectively, RASSTVNSTYLH, GSSNLAS, and QQYSGYPLT (SEQ ID NOs: 7-9);
(iv) contain, respectively, AYYIH, VNPNTGGTSYNPKFKG, and SGSPYYRYDD (SEQ
ID NOs: 10-12); (v) contain, respectively, RSSQSIVNSNGNTYLE, KVSNRFS, and
FQGSHVPWT (SEQ ID NOs: 13-15); or (vi) contain, respectively,
TNAMNWVRQAPGKGLE, TYYADSVKD, and GGSYWYFDYV (SEQ ID NOs: 16-18).
Each of the just-described six sets of sequences corresponds to the three light or

heavy chain complementarity determining regions (CDRs) of an antibody that binds to



301 AGAGTGGAGGCTGAGGATCTGGGAATTTATTACTGCTTTCAAGGTTCATATGTTCCTCTC 101 R V E
AEDLG YYCF QS YVPL 361 ACGTTCGGTGCTGGGACCAAGCTGGAGCTGAAA 121 T
FGAGTKLHLKSEQIDNO 20 (PRT) and 28 (DNA) (Muse 15A7 heavy
chain V region): 1
ATGGACTCCAGGCTCAATTTAGTTTTCCTTGTCCTTATTTTAAAAGGTGTCCAGTGTGAT 1 MD SR LNL V
F L VL | PS&Ldvsahe thaseaf duacmpesT EenGHSBecmd it ibadredaicibrémibecTC

TGTOCAGOCTE B R A PR RPN SO A el APk O S8s o

T F S S Fhexsdtbrdd allibodRe QSR BDs: 19-26, the CDRs are underlined and highlighted:
GAGAAGGEGECTGGAGT GGGTCGCATACATTAATGGT GGCAGTAGTACCATCTTCTATGCA 61 EK GLE WV

AYINGGSSTI FYA 241

AACGCAGT .81 N AV KGR
E TSRO RNETD 1 a5 and HENAY ISP PAPHI AT 1355
WT@C@FTW@WW@FATW@WWMW&@l MT 1 LR
SEDTAIYYCE&RY A V3gh & °

TACCCAGEEEGT G A b kA TAL T 33l ANEARCET AR CAGEH GG §A tE2drY GGG AND Y W
GG T S V2L ViS1S mSEQ ¢DINO» 21 ¢PRT) rpand 29 i DbA)D ( Mowses43B6 |ight chain
VLol o) AT AT T TCCACH AT O AT AT TCAGTTGATGTCE 1
AGAGGAGAAAATG?GET&C&%TQ FCACCARTT Sice: GAMMAG 21 RGENVL T G5
P Al M5 AS &R eﬁdﬁGiﬂﬁCCAGGCCAGTCTCCAAAACTCCTGATCTACAAAGTTTCCAATCGATTTTCT

GTCACCAT GACCTECAGESCEACET QAAETGTARATETCEACTTACETGLAGTGSTRCCAG 41 V TM T CR A

32&?&@&7&%%&%%%%@&%%&%&% EETEREREL ks s P K
L'WI YGS SNL AS G

301 AGAGTGGAGGCTGAGGATCTGGGAATTTATTACTGCTTTCAAGGTTCATATGTTCCTCTC
101 R V E A E D L G I Y Y C Ei9 & XYV B

361 ACGTTCGGTGCTGGGACCAAGCTGGAGCTGAAA
121 ¥ ¥ G A G T K L E L K

SEQ ID NO: 20 (PRT) and 28 (DNA) (Mouse 15A7 heavy chain V region):

1 ATGGACTCCAGGCTCAATTTAGTTTTCCTTGTCCTTATTTTAAAAGGTGTCCAGTGTGAT
1 » p $ R L N L V P L V L I L K G VvV ©Q C D

61 GTGCAGCTGGTGGAGTCTGGGGCGAGGCTTAGTGCAGCCTGGAGGGTCCCGGAAACTCTCC
2. v Q L V E 8 6 6 6 L VvV @ P G G 8 R K L &8

121 TGTGCAGCCTCTGGATTCACTTTCAGTAGCTTTGGAATGCACTGGGTTCGTCAGGCTCCA
41 C A A S G TR

181 GAGAAGGGGCTGGAGTGGGTCGCATACATTAATGGTGGCAGTAGTAC ATCTTCTATGCA
61 E X G L E n S &

241 AACGCAGTGAAGGGCCGATTCACCATCTCCAGAGACAATCCCAAGAATACCCTGTTCCTG
81 N A ¥V K¢ R F T I 8 R D N P K N T L F L

301 CAAATGACCATTCTAAGGTCTGAGGACACGGCCATTTATTACTGTGGAAGGTATGCTAGT
101 ¢ M T I L R & E D T A I Y Y C G R ¥ .a s

GGACTATTGGGGTCAAGGAACCTCAGTCACCGTCTCCTCA
p¥ W 6 Qg 6 T 8 V T V S8 8

361
121




241 GTCCCTGCTCGCTTCAGI GECAGI GEGTCTGEGACCTCTTACTCTCTCACAATCAGCAGT 81 VP AR F
SGSGGTSYSLTI SS 301

GIGGAGGCTGAAGATGCTGCCACT TATTACTGCCAGCAGTACAGT GGTTACCCACTCACG 101 V E AE DA
ATYYCQQYS GYPL T 361 TTCGGTGCTGGGACCACGCTGGAGCTGAAA 121 F GAG T T L

EL K SEQ ID NO 2 and_ 30 (Mouyse 43B6 heavy ¢chain Vregion): 1
ATCISAATCIE&E@ﬁ&%@C%%’ %ﬁr &m&w heghicha@ACIREeING 1 MEW SW V FL

FL L S \q_-EAGh@ﬁiﬂiT@dTGGTGCAGATTTTCAGCTTCTTGCTAATCAGTGCCTCAGTTGCAATGTCC
GTCCAGCTGCAG)AGTU@G@CCT%CTG?FG&A@CE(XIIB@TTEA@T@\A@ATAT(KZ 21 VQ QS GP
DL VKPGAL VK I
TGCAAGGCT ﬁﬁty gﬁ%&ﬁﬁﬁ%&?ﬁ%ﬁ&ﬁ%&%%ﬁ CKASGY
SFTAY H
GGAAAGA&QTT@@@@@MJ@@A@@E@HME@@MTA@W@@EA@TW#M@& GK SL E WI
GRV NPN4 G5 T SMYN 241 & F Q
AT TR @@A@%@@J&A@I@Mﬁ%&%@%@% PKF GCK
s
GAGCTCCGCAGCCTGACATCTGAGGACT CTGCGGTCTATTACTGTGCAAGATCGGGATCC 101 EL R S L
T S EDS AAA1YGT(C({gTARI’(S—}CGT@GTQ@Q_AGTGGGTCTGGGACC‘TCTTACTCTCTC‘ACAATCAGCAGT
CCCTACTATAGGTACGACEACT GBCECCAAGCCACCACT CTCAEACGTCFCATCA 121°P ¥ Y HI D LW
GG T T Lsok yTC%A%GC%QGL’QCN@CC}?C%TQPHE)IG@&%C;?@T;(MGI(TN@MT@E& l'i ght chain
V regi on)io1l ATGAAGT EGCETGI TAGGCT BT RGGE GOTGATGI TETH TGCTH CCAGCAGTGAT 1
ML PVRLLVLMEFWIPASS SD 61
mTTTmTWWWGGTmAmTWMMTC 21 IMT QT P
LSLP L ST 121
TCTTGCAGATCTAGT CAGAGCATTGTAAATAGTAAT GGAAACACCTATTTAGAATGGTACA1L 5 CR S S (8

| VNSNGN SEQIEN®V22L@RT) and 30 (DNA) (Mouse 43B6 heavy chain V region):
CTGCAGAAACQA%%%%@TGJG%%WTCTCTTCT CEA%QHJC%%?%&CT%AG

1 M E W S W V F G V H

61 GTCCAGCTGCAGCAGTCTGGACCTGACCTGGTGAAGCCTGGGGCTTTAGTGAAGATATCC
2L Vv ¢ L Q Q & ¢ P D L V K P G A L V K I 8

121 TGCAAGGCTTCTGGTTACTCATTCACTGCCTACTACATTCACTGGGTGAAGCAGAGCCAT
41 ¢ K A S G Y S F T AN Y 1. H W V K Q S H

181 GGAAAGAGC‘CTTGAGTGGATTGGACGTGTTAATCCTAATACTGGTGGTACTAGCTACAAC
61 G X S L E W I ¢ R ¥V ‘N TG e T N

241 CCGAAG“I‘TCAAGGGCAAGGCC‘ATATTAAATGTAGATAAGTCATCCAGCACAGCCTACATG
81 P K F 6 X K A I L N V D K 8 8 S8 T A Y M

301 GAGCTCCGCAGCCTGACATCTGAGGACTCTGCGGTCTATTACTGTGCAAGATCGGCGATCC
101 E L R 8§ L T 8 E D &8 A V Y Y C A R S5 G s

361 CCCTACTATAGGTACGACGACTGGGGCCAAGGCACCACTCTCACAGTCTCCTCA
121 BPi¥ ¥ Ry v ip w e g 6 T T L T V § 8




61 LK PGS PK L L1 YKV SNRF S 241
GGGGT CCCAGACAGGT TCAGT GGCAGT GGAT CAGGGACAGATTTCACACTCAAGATCAGC 81 GV P DR F S
GSGSGTDF TL KI S 301 AGAGTGGAGGCTGAGGATCTGGGAGTTTATTACTGCTTT
CAAGGTTCACATGITCCGTGG 101 RVEAEDL GV Y Y C FQB HVP W 361
ACGTTCGGTGGAGGCACCAAGCTGGAAATCAAA 121 TF GGG T K L E I K SEQ ID NO 24

( PRT) andSBQ IDDN®) 23 RiEkragFdl Hakivy (Meashoko h@glcbﬁlp 'V gegion):

ATCCTGI'TCEC A EOHAGF FISE T T A G ETE b G AT F AT @Rt A T A M L G K W/
FFVVFYQGYHGE 16 v R . . v L. M F W I P A S8 S8 S D

GTGCAGCTTGTTGAGACT GGT GGAGGAT TGGTGCAGCCTAAAGGGTCATTGAAACTCTCA 21 V QL VE T
CII}_ \/(Q Ffq<G@E¥q§ARG%?qu&ﬁEFCCACTCTCCCTGCCTGTCAGTCTTGGAGATCAAGCCTCCATC
TGTGCAGCCTCTABATTCACETTEAATABCAATECCATBAACTEGETCEatAGEETCEA 41 C A A S GF

TFEFNT I\hAI\MTVECKG;QCA‘ABTCA]S&&CATTGTAAATAGTAATGGAAACACCTATTTAGAATGGTAC
3:’ y A ~ 2 AT A ,,:t ACY

VARIR S KSNNY AT Y_ﬁéézllvTA” be\ @A@f@é
CCGATTCA! ?ﬁg@ﬁﬁfﬁ ﬁé&fgﬁ“cﬁfﬁ Q&F

TI SRDD T M 301 TAT

CT GCAMTGMCA@@EEG@MA@H@&@&A@R@A@@%T@WFIA@@F@M@“@%AIO&GCYL QWNL K T
EDT GMY® CVR & IBLR F s € ¢

GGAAGCT Agf ﬂ&g@gggﬂ%gm LA AR LTCLICA 1215 Y W YF DV
WGAG T g p A5 an anty bedye syanti gens bunding specificity is
determ ned by its Iight and heavy chain CDRs, the above-described CDRs can
be used t%f@é?@ﬂﬁﬁ@%ﬁﬁ?%%%‘ﬁ%%ﬁc@% that retain the anti gen- bi ndi ng
speci ficity. Exdnpfed of dntfbddy®derifatives include chimeric antibodies,
humani zed antibodi es, and their functional equivalents. Shown bel ow are the
|'i ght chaipg Yonag! M%P(R’ﬁﬁ%ld@z NN AP Mens mvﬁbl@dlﬂ\/\ée%i&? h:on (SEQ ID NO
26) of a hlr{ngnl Z?”S’V‘éﬁ A7 "anti bod whi 85%' nClﬁ%%gﬁAﬁ%&fT‘F?ﬁﬁ-ﬁT%j; and SEQ I D
NGCs: 4-6, re i%@ Ci?ﬁﬁ ain V
region): PSSL AS%/ S%

I VHNDG\WYI%EVW@AEG@&?K&MA%W@P@ES@&R@RF@%@CTAAAGGGTCATTGAAACTCTCA

SGTHETLTI SSLQPERFATYYCFEOGSYWPLPECGEGIKVEI R P K G 5 L K L S

121 TGTGCAGCCTCTGGATTCACCTTCAATACCAATGCCATGAACTGGGTCCGCCAGGCTCCA
41 C A A S G F T F N TIINJAIM N W ¥V QAP

181 GGAAAGGGTTTGGAATGGGTTGCTCGCATAAGAAGTAAAAGTAATAATTATGCAACATAT
61 GORUGEYIYE W V A R I R 8§ K 858 N N Y A T ¥

241 TATGCCGATTCAGTGAAAGACAGGTTCACCATCTCCAGAGATGATACACAAAGCATGATC
81 ¥ A P s 'vw'K'D R F T I 8 R D D T Q S M I

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

361 GGAAGCTACTGGTACTTCG TGTCTGGGGCGCAGGGACCACGGTCACCGTCTCCTCA
121 6 s WY ‘ T T V T V 8§ 8

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



SEQ ID NO 26 (humani zed 15A7 heavy chain V region):
EVOLVESGGAELVQPGGSLRLSCAASGFTESS FAVHW/RQAPGKGLEWVAYI NGGSST 1 " YANAVKGRFT
S RDNAKNTLYLQVNSLRAEDTAVYYCARYASYG G GAMDYWEQGTLVTVSS Thi s
invention also features an isolated nucleic acid having a sequence that
encodes one of the above-descri bed innun@globulrn chain The t

" ant i bodyantipodie, mm@edmribwi%a%therréﬂ @nﬁlcﬁqawai%ﬂ §§%n ﬂ@éhowéﬁﬁhede

.e., a
pr ot ei nspl%ﬁ{%%%1irl @Feﬁ%(t})a@]i?& c aci 32%)@%%@% hXI It%% Eﬁﬂ soci at ed.
The pol ypl@rﬁﬁzhrﬂ@ed@@ﬂ\%aﬁiﬂ@bd}t uitgclaincligia SEGID NOB; 1ararﬂfs%@yr>drr®sweasght of the
purified preparation. An "isolated nucleic acid" refers to a nucleic acid
the structesPestivelyinhi ch 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 sequeSie@ IDINQa23 (loinaaizedtl GAZIlIght deduNregigngenon ¢ DNA nol ecul e but is
not 11 anked, Ry RAL D, 8ok CRA NG, BRANENGES 5%@&%&%@?3%&@9&& he

nol ecul e ant Sin "y occurs; (b) a
nucl ei ¢ d%FEFTHEgFﬁﬁﬁﬁfeﬁwcﬁgaié2$%%¥ﬁFKH?Krnto the genonic DNA of a

prokaryote or eukaryote in a nanner such that the resulting nolecule is not

identical to any naturally rin r ar genom c DNA; (c) a separate
mol ecul e %@@@é‘i an&@@@%#&ﬂ&é@ma #e8I90K r agnent produced by

poIyrnaraSﬁwQ@hféd@etﬁﬁﬂﬁbsﬁMLs@EK}§FTF@£quaweﬁdm@nmdnm@mAiﬂwaqmﬁwnFYAmmukeeansa
recombi naph, REGveoht 48 se04e e vk Bilcchfs PRbETAirvas 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
operativel y | iy hﬂ&%ﬂ%@d feaftféshr 1901%&&1@9%& arcﬁngﬁrgoar YeqRBfILanges to
generate an expressi on vector. vector refers to a nucleic acid
mol ecul e enapddsloae of therahnspdesciihed mnmtlrmmiobukml abpimsadhel term “shiibddyi’torhas been

| i nked, and al so a ,0f .aut onanous .replication or jnt ninto a
ost - DA TeaE BAR d e Sl o G P Ten o £ Palb PUBEe b B b or o
this i nV%ﬂBét%ldll@%E}%?@t%d ?roﬁilé?tlh@ﬂ Frofesdlipids antl @Bl feUici@bligh HvaichaxRr essi on of
the nucleic acid in a host cell. Preferably, t he vector includes one or

mor e r eguiattrallyassecjatedc be pplypentidesryy constikiel atlgast B8, Tuer 85% acdr vedghience
to b d. f, a |
0 D€ EeXple eﬁlge}xrgi[eﬁé;ggj&%}ogg g&na‘ ASES a{liﬂ a%ﬁdg%%%?s?tg 'agﬁ%cijegcg?cqgi W,GE

enhancer s, on con nyla on

si gnal s) ofRﬂﬂw 3ot MehRE entiesofang RaturgllusiRuiripserctdiascidor ectharcefayi t uti ve
expression of a nucl eotide sequence,, as well as tissue-specific regulatory

and/ or i ithgaient ef %&%Hbf%oumﬁegwlgﬂuww% B tesp thssdpreovesi F i s
based on d t f e

t ransf or rr%%qgfe 81? %éj %ﬂz?lﬂrlgghéeéggggesqgg%cﬁ @aﬁ%f@ rar&dggl g%tglrx‘?r% %3%?‘6‘? can be

i nt r oduc @NAm@deqds butde hbisflanked bp dutheofahpaldmpeptquetees that Aask thavpart oon.  Thi s
invention al so inclydes a host cell .that i ns the above-desgr.i be

et o o 4 Boleav da ficcnbme &F e epiam SRR ANAIR GO dobh BRIEE i ng
sequence u&)croqm@te& Alb AY e SBAYLMES the ABNENRASNAUT a%ﬁélkh%?@t@ of 8k otk f 4 oduced
into a cell by cal ci um phosphate transfection Dext ran medi at ed

t r ansf ectiaoner soch ghag terrepdiing imokeculsus petifentivelto asginegiralcoastwingasciori al

cells (e. aci | | nel | hinurium, yeast
cells (e gg@“QESEﬁgéaﬁgéégx%% 85’%?%@““%85 qklzoSa%%hgﬁgﬁégggmb%nbe) pl ant
celI's (ef@gmeM Iﬁ@am@aaayt@mﬁmaeadmdnﬁ@sam@@r{mdrSau’estmuOraﬁdgmmmidl @n cel I's
(e.qg., nurrne hybri doma cells, CHO cells, and 3T3 fi brobl asts)

produce aﬁeqorﬁhz%’g pBelartide seRwee diat {ast ¢ frndeibridgsne. d e a&&ﬁe Ellcé’é@ga? host

cell in [ tide
encoded By MR T R e From
the cult ﬂnemvéhtﬁ@r nadrithie ipyrpoac, ue lcan cpamtnxckl;ohnk thesiucleiceatid umsuualvie be
transcribed and translated in vitro, for exanple, using T7 pronoter

regul at oF%g“?é%féféﬁ‘&lé?é‘C%rsntﬂ gelyerﬁﬁayr?épgggon VeClor. " \wt hin the scope of this
invention is an antibody. It is formed by a first inmunogl obulin chain and
a second i munogl obul i n chain, which contain, respectively, the light chain
CDRs and heavy chain CDRs of the nouse 15A7, 43B6, or 9F9 anti body

menti oned above. Preferably, this anti?ody is formed by the light and heavy
chai ns of 15A7. Also within the”scope of this invention is another
antibody that (i) binds specifically to P-Selectin G ycoprotein Ligand 1

w thout interfering with binding between P-Selectin dycoprotein Ligand 1
and P-Selectin and, (ii), upon binding to P-Selectin Gycoprotein Ligand 1
on an activated T cell, induces the death of the T cell. In one enbodi nent,
thrs antrbody brnds specrfrcally to hunan P—Selectrn (Hycoprotern Lrgand 1.

Y " - . oy

5-<I




An i mmunogl obul in chain of the invention can be obtained as a synthetic
pol ypeptide or a reconbi nant pol ypeptide. To prepare a reconbi nant

pol ypeptide, a nucleic acid encoding it can be |linked to another nucleic
acid encoding a fusion partner, e.g., dutathione-S Transferase (GST),

6x-H s epitope tag, ML3 Gene 3 protein, or an _imunoglobulin heavy chain
const ant regloﬁ\@WWeKﬁ@§G®ﬁ@ﬂﬂeﬁuﬁkbmok@@ﬁéN@*@t@ﬁU%@ﬁmﬁegﬁh@h@ﬂﬂ@%ﬁcto a

ot col 1 5 PhPieBIEFRRH Ristind 15 bRl ¥ bR al SRR G bt n° o

be furthentd & Badt ©INA e EamplRY i denBlhdinid] @R&tid,0nd viral veiary es Ydorf dfshign
partner and obtain the reconbi nant polype tlde of interest. Alternatlvely

an i mruno@vesian inclades anusiic arid sbe ATAEHIRPlS FoRePEessian 08 thegucldendid hya
activati

The am notbsEPEP AR AL 683 le B4 bt Sl S IEQ B SRR O oy
vary w t hignked do slfeumtcleﬁtgacﬁmeeqabndel tb;be@kpﬂe@yem Egampleanfabegﬁyatc@mmh@cef

bi nding to PSG.-1. For exanpl e, %@h a vari ant CVQ contain o @?

conser vat mgldaponeters; ephangsst and oihenexprossioneakplelemers e nBoladeay ation
substitut i h an
am no aCIéQﬂﬂ2|gﬁgﬁﬁgkﬁs&ﬁ%ﬁg?%Pﬁéﬁﬂ%@ﬂ%@%ﬁg?ﬁﬁﬁ%gﬁﬁﬁhgévg@ﬂ%ﬁ%ﬁgugtId
resi dues mmldotide sdquichae aSdeé ashsaaunsphaﬁerdge@mrmehd/nedldumbtquamces THese
famlies Anclu e %£1no acids with, S|de ch

ar gi ni ne, SHIET P O3 SR HOB Ve bisdRE G qasigers 18%5&5@3@%@? SR8 s

acid), unehesded Rtadsfothsarddi A8sifted-étpres@by GiVEE, ARsBREALMRctd e BE ne,
serine, threonine, tyrosine, cysteine), nonpolar side chains (e.g.,

al ani ne, ipapdused intebestreells fogupdussiamelygepiie plethisgResnfioal dhistevenventisoni ne,

It ;gf;ggrﬁg%ludget&sp Eeef?t%hfa con?]anqs tﬁxg Q@&%Sdefsgrﬂ%d’ nucner cegdqc!i n& ho\§?+élllr}%fers to a

t rypt ophawll chntainigh aegxoghels, coaln@rseqlle@lbedr ma&ﬁlegﬁﬁaqabnoemAHQeme@wseSI due
in a polypeptide is preferably replaced w th anot her fnlno aci d residue

f r om t he S§@4#AECS Peb i AuGed Aoy cell| yesaleadm papsphate fagsiesien Qi dexHer oduced
random y al fhgq ﬁbﬁsf@éﬁoﬂ%ﬁ é@&ﬁ?go&%}{ PSR dviend: cLily lﬁcth%S&Itér% celfdiely as by
saturation nutagenesis, resul tant nutants can be screene or t he
ability di. cbb,rBtadnl@lsasubam iabd 8glnoayeHi t;@huﬁuﬂmrn)j iyegpt talsREEL,-Sbettmrompeesi fy

variants of this invention as descri 0 exanples Th s as an
exanpl e, CFWé’ISEaé’raﬁfl% 1Z0 S AL GRS BIF RO qafgraﬂ t(?\é\fh? &l%?ﬁﬁ‘@ telgcis, an covers
i munog! ML% Hu s DD O Bh A RRLNAELANE $., HurPpkQy b@d(')\JQa cdi®, CHO cellsTglﬁl
above-described i mmunodi obul i n chai ns an varlants can be used to make an
ant|body36Biﬂh0@aﬂﬁNent|on or its derivatives. An "antibody" |ncludes

i ntact nol ecul as fr e uch as Fa F(

sehy (singl o drarntudianpdProeBRia Ak d Tt R s i cdes s Bt iy in”
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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
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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,
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and rats. Various adjuvants that can be used to increase the immunological response
depend on the host species and include Freund’s adjuvant (complete and incomplete),
mineral gels such as aluminum hydroxide, surface active substances such as lysolecithin,
pluronic polyols, polyanions, peptides, oil emulsions, keyhole limpet hemocyanin, and
dinitrophenol. Useful human adjuvants include BCG (bacille Calmette-Guerin) and
Corynebacterium parvum.

Polyclonal antibodies, heterogeneous populations of antibody molecules, are
present in the sera of the immunized subjects. Monoclonal antibodies, homogeneous
populations of antibodies to a particular antigen, can be prepared using standard
hybridoma technology. See, e.g., Kohler et al. (1975) Nature 256, 495; Kohler 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
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Fv region via an amino acid bridge. Moreover, antibody fragments can be generated by
known techniques. For example, such fragments include, but are not limited to, F(ab'),
fragments that can be produced by pepsin digestion of an antibody molecule, and Fab
fragments that can be generated by reducing the disulfide bridges of F(ab'), fragments.
Antibodies can also be humanized by methods described in the examples below or known
in the art. For example, monoclonal antibodies with a desired binding specificity can be
commercially humanized (Scotgene, Scotland; and Oxford Molecular, Palo Alto, Calif.).
Fully humanized antibodies, such as those expressed in transgenic animals are within the
scope of the invention (see, e.g., Green 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 method of inducing death of activated
T cells, e.g., by contacting activated T cells with an antibody of the invention in vitro, and
by administering to a subject in need thereof an effective amount 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-mediated immune response, e.g., patients
suffering from autoimmune diseases, transplant rejection, allergic diseases, or T cell-
derived cancers. This method can be performed alone or in conjunction with other drugs
or therapy.

The term “treating” refers to administration of a composition to a subject with the
purpose to cure, alleviate, relieve, remedy, prevent, or ameliorate a disorder, the symptom
of the disorder, the disease state secondary to the disorder, or the predisposition toward the
disorder. An “effective amount” is an amount of the composition that is capable of
producing a medically desirable result in a treated subject.

Exemplary diseases to be treated include diabetes mellitus, arthritis (including
rheumatoid arthritis, juvenile rheumatoid arthritis, osteoarthritis, and psoriatic arthritis),
multiple sclerosis, encephalomyelitis, myasthenia gravis, systemic lupus erythematosus,
autoimmune thyroiditis, dermatitis (including atopic dermatitis and eczematous
dermatitis), psoriasis, Sjogren’s Syndrome, Crohn’s disease, aphthous ulcer, iritis,
conjunctivitis, keratoconjunctivitis, type I diabetes, inflammatory bowel diseases,
ulcerative colitis, asthma, allergic asthma, cutaneous lupus erythematosus, scleroderma,

vaginitis, proctitis, drug eruptions, leprosy reversal reactions, erythema nodosum
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leprosum, autoimmune uveitis, allergic encephalomyelitis, acute necrotizing hemorrhagic
encephalopathy, idiopathic bilateral progressive sensorineural hearing loss, aplastic
anemia, pure red cell anemia, idiopathic thrombocytopenia, polychondritis, Wegener’s
granulomatosis, chronic active hepatitis, Stevens-Johnson syndrome, idiopathic sprue,
lichen planus, Graves’ disease, sarcoidosis, primary biliary cirrhosis, uveitis posterior,
interstitial lung fibrosis, graft-versus-host disease, cases of transplantation (including
transplantation using allogeneic or xenogeneic tissues) such as bone marrow
transplantation, liver transplantation, or the transplantation of any organ or tissue, allergies
such as atopic allergy, AIDS, and T cell neoplasms such as leukemias or lymphomas.

In one in vivo approach, a therapeutic composition (e.g., a composition containing
an antibody of the invention) is administered to the subject. Generally, the antibody is
suspended in a pharmaceutically-acceptable carrier (e.g., physiological saline) and
administered orally or by intravenous infusion, or injected or implanted subcutaneously,
intramuscularly, intrathecally, intraperitoneally, intrarectally, intravaginally, intranasally,
intragastrically, intratracheally, or intrapulmonarily.

The dosage required depends on the choice of the route of administration; the
nature of the formulation; the nature of the subject’s illness; the subject’s size, weight,
surface area, age, and sex; other drugs being administered; and the judgment of the
attending physician. Suitable dosages are in the range of 0.01-100.0 mg/kg. Variations in
the needed dosage are to be expected in view of the variety of compositions available and
the different efficiencies of various routes of administration. For example, oral
administration would be expected to require higher dosages than administration by
intravenous injection. Variations in these dosage levels can be adjusted using standard
empirical routines for optimization as is well understood in the art. Encapsulation of the
composition in a suitable delivery vehicle (e.g., polymeric microparticles or implantable
devices) may increase the efficiency of delivery, particularly for oral delivery.

Also within the scope of this invention is a pharmaceutical composition that
contains a pharmaceutically-acceptable carrier and an effective amount of an antibody of
the invention. The pharmaceutical composition can be used to treat diseases described

above. The pharmaceutically-acceptable carrier includes a solvent, a dispersion medium,
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a coating, an antibacterial and antifungal agent, and an isotonic and absorption delaying
agent.

The pharmaceutical composition of the invention can be formulated into dosage
forms for different administration routes utilizing conventional methods. For example, it
can be formulated in a capsule, a gel seal, or a tablet for oral administration. Capsules can
contain any standard pharmaceutically-acceptable materials such as gelatin or cellulose.
Tablets can be formulated in accordance with conventional procedures by compressing
mixtures of the composition with a solid carrier and a lubricant. Examples of solid
carriers include starch and sugar bentonite. The composition can also be administered in a
form of a hard shell tablet or a capsule containing a binder, e.g., lactose or mannitol, a
conventional filler, and a tableting agent. The pharmaceutical composition can be
administered via the parenteral route. Examples of parenteral dosage forms include
aqueous solutions, isotonic saline or 5% glucose of the active agent, or other well-known
pharmaceutically-acceptable excipient. Cyclodextrins, or other solubilizing agents well
known to those familiar with the art, can be utilized as pharmaceutical excipients for
delivery of the therapeutic agent.

The efficacy of a composition of this invention can be evaluated both in vitro and
in vivo. See, e.g., the examples below. Briefly, the composition can be tested for its
ability to induce death of activated T cells in vitro. For in vivo studies, the composition
can be injected into an animal (e.g., a mouse model) and its therapeutic effects are then
accessed. Based on the results, an appropriate dosage range and administration route can
be determined.

The specific examples below are to be construed as merely illustrative, and not
limitative of the remainder of the disclosure in any way whatsoever. Without further
elaboration, it is believed that one skilled in the art can, based on the description herein,

utilize the present invention to its fullest extent. All publications recited herein are hereby

incorporated by reference in their entirety.
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EXAMPLE 1: Mouse Monoclonal Antibodies 15A7, 43B6, and 9F9
Generation of anti-PSGL-1 antibodies

Standard techniques were used to generate mouse monoclonal antibodies that
specifically bound to human PSGL-1 (hCD162). More specifically, mice were
immunized with 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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Apoptosis assay was also conducted on PHA-activated human peripheral blood
mononuclear cells (PBMC). It was found that the antibodies only induced apoptosis in
activated T cells, but not in resting T cells, B cells, or in neutrophils.

It is known that T cell-depleting antibodies, such as anti-CD3, are able to induce
production of soluble factors. Therapy using such antibodies usually results in a
deleterious cytokine syndrome. To 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-o, 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/II site and @ BamH]I site. The
PCR product was cut by Bg/Il 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/lI 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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15A7 heavy chain 4th pair AB1045 AB1046 Table 3. Prinmer seciuences. Nanme
Sequence NO AB1001 cccgggacCATATCGcaggccaccgaat at gagt acc 39 AB1002

t at gagCATATCgatt at gattt cct gcCagaaaagg 40 AB1003

aaacggagCATAT(gaaat gct gaggaacagcact gaCacc 41

chain constant region in the pET-32a vector. Primers used in each construction are listed
in Table 2, and the sequences of the primers are listed in Table 3.

Table 2. Names of primers used in each experiment.

For amplifying sequences encoding: Forward primer Reverse primer
E. coli expressed hCD162 fragments

42-119 AB1001 AB100O5
42-80 AB1001 AB1008
61-99 AB1003 AB1009
81-119 Ab1004 AB1005
42-70 AB1001 AB1007
42-60 AB1001 AB1006
50-80 AB1002 AB1008
50-70 AB1002 Ab1007
42-319 AB100O1 Ab1010
115-126 ABl1022 AB1023
115-126EtoR AB1024 AB1025

e V region of cDNAs

light chain AB1058 AB1059
heavy chain AB1058 AB1060

Mammalian expressed hCD1l62 fragments

1-119 AB1011 AB1013
1-319 AB1011 AB1012
110-319 AB1058 AB1059
©94-148 AB1020 AB1021
119-222 AB1018 AB1019
174-269 AB10O16 AB1017
214-317 AB1014 AB1015

Chimeric chains

15A7 light chain AB1030 AB1031
15A7 heavy chain ABl032 AB1033
9F9 light chain AB1026 Al131027
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 Ab1056
15A7 heavy chain AB1038 AB1047
15A7 heavy chain 1st pair AB1039 AB1040
15A7 heavy chain 2nd pair AB1041 AB1042
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AB1004 aacccct CATATGaccact gt ggagcct gct gcaaggcg 42 AB1005

gt ggt cCAGATCTt ccat agct gct gaat ccgt ggacagg 43 AB1006
GITCCTCAGATCTTCTGGAGGECTCCGTTTCTGGCAGG 44 AB 1007
AGGCCCAAGATCTGGAGTGGTGTCAGTGCTGTTCCTC 45 AB1008 ggct ccAGATCTgt agact caggggt
t ccaggccc 46 _AB1009 gt ggt cAGATCTgt gact gcccctecctgecateccaggeC 47 AB1010

GCCAGCAGATCFT CEFTCACRGAGNFCIEAT CTGGGG 48 51043 AB1044

15A7 heavy chain 4th pair AB1045 AB1046

Table 3. Primer sequences.

Name Sequence NO:
AB1001 | cecgggacCATATGecaggeccaccgaatatgagtace 39
AB1002 | tatgagCATATGgattatgatttcctgccagaaacgg 40
AB1003 | aaacggagCATATGgaaatgctgaggaacagcactgacace 41
AB1004 | aacccctCATATGaccactgtggagectgetgcaaggceyg 42
AB1005 | gtggtcAGATCTtccatagectgectgaatecgtggacagg 43
AB1006 | GTTCCTCAGATCTTCTGGAGGCTCCGTTTCTGGCAGG 44
AB1007 | AGGCCCAAGATCTGGAGTGGTGTCAGTGCTGTTCCTC 45
AB1008 | ggctccAGATCTgtagactcaggggttccaggccee 46
AB1009 | gtggtcAGATCTgtgactgcccctectgeatccaggcee 47
AB1010 | GCCAGCAGATCTTGCTTCACAGAGATGTGGTCTGGGG 48
AB1011 | cgcggatccatgectetgeaactectectgttge 49
AB1012 | GCCAGCCTCGAGCTTCACAGAGATGTGETCTGGGG 50
AB1013 | GGTCTGctcgagCATAGCTGCTGAATCCGTGGACAGGTTC 51
AB1058 | agacaggccaccgaagggaacctgtecacyg 52
AB1059 | cgtggacaggtteccctteggtggectgtet 53
ARB1014 | ccgctecgagecgceccaagattaggatgge 54
AB1015 | cgggatccactcaaaccacagccatgg 55
AB1016 | ccgcectegagtggtagtaggttccatgg 56
AB1017 | cgggatcaactcaacccacaggcctyg 57
ABR1018 | ctgtgcectecgagggetgtggtttgagtg 58
AB1019 | cgggatccatggagatacagaccactcaac 59
AB1020 | cgggatccgatgcaggaggggcagtcac 60
AB1021 | ggcecgtcactcecgagttgtcectgtgecte 61
AB1022 | TatgGATTCAGCAGCTATGGAGATACAGACCACTCAACCAgCA 62
AB1023 | GATCTgCTGGTTGAGTGGTCTGTATCTCCATAGCTGCTGAATCCA 63
AB1024 | TatgGATTCAGCAGCTATGCGCGATACAGACCACTCAACCAgCA 64
AB1025 | GATCTgeTGGTTGAGTGGTCTGTATCCGCATAGCTGCTGAATCCA 65
AB1026 | CTAGTCTAGATGACCCAAACTCCACTCTCCC 66
AB1027 | CTAGTCTAGAATTAGGAAAGTGCACTTAGCATCAGCCCGTTTGATTTCC 67
AB1028 | TAACATtctagATGCTGTTGCGGCTGAAGTGGG 68
AB1029 | GGATAGTCTAGAGGTTGTGAGGACTCACCTGAGGAGACGGTGACCGTGG 69
AB1030 | CTAGTCTAGATGGAGACAGACACACTCCTGTTATGGG 70
AB1031 | CTAGTCTAGAATTAGGAAAGTGCACTTTTTCCAGCTTGGTCCCCCCTCC 71
AB1032 | CTAGTCTAGATGGACTCCAGGCTCAATTTAGTTTTCC 72
AB1033 | CTAGTCTAGAGGTTGTGAGGACTCACCTCAGGAGACGGTGACTGAGGEECC 73
AB1034 | CTAGTCTAGATGGATTTTCTGGTGCAGATTTTCAGC 74
AB1035 | CTAGTCTAGAATTAGGAAAGTGCACTTAGCATCAGCCCGTTTCAGCTCC 75
AB1036 | CTAGTCTAGATGGAATGGAGCTGGGTCTTTCTC 76
AB1037 | CTAGTCTACGAGGTTGTGAGGACTCACCAGCTTCCAGTGGATAGACTGATGG 71
AB1038 | TCTATCTAGATGAACTTCGGGTCCAGCTTGATTTTCCTTGTCCTTGTTTTAAAAGGTGTCCAGTG 78
AR1039 | CCTTETTTTAAAAGCGTETCCAGTGTGAAGTGCAACTGCTGCAGTCTGGEGGGAGCCTTAGTGCAGCCTGG | 79
AB1040 | CTGAAAGTGAATCCAGAGGCTGCACAGCGAGAGTCTCAAGCTTCCTCCAGGCTGCACTAAGCCTCC 80
AB1041 | GCCTCTGGATTCACTTTCAGTAGCTTTGGAATGCACTGGGTTCGCCAGGCTCCAGGGAAGGGACTCGAG | 81
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AB1011 cgcggat ccat gcctctgcaactcctcctgttge 49 AB 1012
GCCAGCCTCGAGCTTCACAGAGATGTGGTCTGEEG 50 AB1013

GGTCTGet cgagCATAGCTGCTGAATCCGTGGACAGGTTC 51 AB1058
agacaggccaccgaagggaacct gt ccacg 52 A51059 cgtggacaggttcccttcggtggcctgtct 53
AB1014 ccgct cgagcgccaagattaggat ggc 54 AB1015 cgggat ccact caaaccacagccat gg 55

AB1042 | GCATAGAAGATGGTACTACTGCCACCATTAATGTATGCGACCCACTCGACTCCCTTCCCTGGAGCC 82
AB1043 | GTAGTACCATCTTCTATGCAAACGCAGTGAAGGECCEGATTCACCATCTCCAGAGATAATGCC 83
AB1044 | CCTCAGCCCTCAGAGAATTCATTTGCAGGTACAGEGTCTTCTTGGCATTATCTCTGGAGATGG 84
AB1045 | GAATTCTCTGAGCGGCTGAGGACACGGCCCTEGTATTACTGTGCAAGATATGCTAGTTACGGAGG 85
AB1046 | CTGTGACCAGGGTGCCTTGGCCCCAATAGTCCATAGCACCCCCTCCGTAACTAGCATATC 86
AB1047 | ACCCTCTAGAGGTTGTGAGGACTCACCTGAGGAGACTGTGACCAGGGTGCCTTGGCC 87
AB1048 | TCTATCTAGATGGAGACAGACACAATCCTGCTATGGGTGCTCGCTGCTCTGGGTTCCAGGC 88
AB1049 | GCTGCTCTGGGTTCCAGGCTCCACTGGTGACATTCAGATGACCCAATCTCCGAGCTCTTTG 89
AR1050 | GATCTGCAGGTGATAGTGACCCTATCCCCTACAGACGCAGACAAAGAGCTCGGAGATTGG 90
ABR1051 | CACTATCACCTGCAGATCTAGTCAGAGCATTGTACATAATGATGGAAACACCTATTTTGAATG 91
AB1052 | GATGAGAAGCTTGGGTGCCTTTCCTGETTTCTGTTGGTACCATTCAAAATAGGTGTTTC 92
AB1053 | GCACCCAAGCTTCTCATCTATAAAGTTTCCAATCCGATTTTCTGGTGTCCCATCCAGGTTTAGTGGC 93
AB1054 | GCAGAGAAGAGATGGTGAGGGTGAAGTGTGTCCCAGACCCACTGCCACTAAACCTGGATGG 94
AB1055 | CTCACCATCTCTTCTCTGCAGCCGGAGGATTTCGCAACCTATTACTGTTTTCAAG 95
ABR1056 | CCTTGGTGCCTTGACCGAACGTGAGAGGAACATATGAACCTTGAAAACAGTAATAGG 96
AB1057 | ACCCTCTAGAATTAGGAAAGTGCACTTACGTTTGATTTCCACCTTGGTGCCTTGACCG 97
AB1058 | TATATCTAGAATTCCCCCCCCCCCCCCCCC 98
AB1059 | TATAGAGCTCAAGCTTGGATGGTGGGAAGATGCGATACAGTTGGTGC 99
AB1060 | TATAGAGCTCAAGCTTCCAGTGGATAGAC (C/A/T)GATGGGG (C/G) TGT (C/T) GTTTTGGC 100

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-HCl, 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
nl/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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AB1016 ccgct cgagt ggt agt aggttccatgg 56 AB1017 cgggat caact caacccacaggcctg 57
AB1018 ctgtgcctcgagggctgtggtttgagtg 58 AB1019
cgggat ccat ggagat acagaccact caac 59 AB1020 cgggat ccgat gcaggaggggcagt cac 60
AB1021 ggccgtcactcgagttgtctgtgcctc 61 AB1022
Tat gGATTCAGCAGCTATGGAGATACAGACCACTCAACCAgQCA 62
fusion proteins containing various fragments 09 human CD162 (2 pg/ml) for 2 hours at
room temperature. After washing 4 times with PBS containing 0.05% of Tween 20
(PBST), the plates were incubated with testing antibodies (2 pg/ml) for 1.5 hours at room
temperature. After incubation, the plates were washed 4 times with PBST. 50 pl of 1 to
3000 diluted goat anti-mouse IgG conjugated with alkaline phosphatase (Southern
Biotechnology, Cat. No. 1031-04) was then added to each well and the plates were
incubated for 1 hour at 37°C. Enzyme reaction was carried out by adding 50 pl of an
alkaline phosphatase substrate solution (1 alkaline phosphatase substrate tablet dissolved
in 5 ml of substrate buffer containing 0.012 M of Na,CO3, 0.16 M of NaHCO; and 1 mM
of MgCl, at pH 8.6), and absorbance at 405 nm was determined.

It was found that 43B6 and 9F9 were able to interact with all fusion proteins
containing residues 50 to 60 of mature human CD162, indicating that epitopes of 43B6
and 9179 were located between residues 50-60. Unlike 9179 and 43136, 15A7 only bound
to the fusion protein covering residues 42 to 319, but not the fusion protein covering
residues 42-119, indicating that the epitope of 15A7 was located between residues 119 to
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 X7ol 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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AB1023 GATCTgc TGGTTGAGTGGTCTGTATCTCCATAGCTGCTGAATCCA 63 AB1024

Tat gGATTCAGCAGCTATGCGGATACAGACCACTCAACCAgCA 64 AB 1025

GATCTgc TGGTTGAGTGGTCTGTATCCGCATAGCTGCTGAATCCA 65 AS 1026
CTAGTCTAGATGACCCAAACTCCACTCTCCC 66 AB1027

CTAGTCTAGAATTAGGAAAGT GCACTTAGCATCAGCCCGTTTGATTTCC 67 AB1028

TAACATt ct agATGETGTFaEsaitds oNEaias gXpaespiyngvectors were transiently transfected into

CEATAGTCT %TIGE poiecta %g%%%%%&l 1%8-027) following

manufacturer’s guide. The transfected cells were grown in ultra low-Ig medium

(Invitrogen, Cat. No. 16250-078). The expressed proteins were purified and subjected to
Sandwich ELISA in the same manner described above.

The ELISA results show that only the fusion proteins containing residues 94 to 148
were able to interact with 15A7. These results are consistent with the idea that the epitope
of 15A7 is located between residues 115 to 126.

All of the above results indicate that the epitopes of 9F9, 43B6, and 15A7 are
protein-dependent, instead of carbohydrate modification-dependent, since all three
antibodies bind bacterially expressed fusion proteins. They also indicate that, although
15A7, 9F9, and 43B6 show similar properties in term of binding specificity and function
of inducing apoptosis in activated T cells, they function through different domains of

human CD 162 and behave differently.

EXAMPLE 2: Chimeric Antibodies 15A7, 43B6, and 9F9
Cloning of light and heavy chain variable regions of anti-CD162 antibodies

cDNAs 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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AB1030 CTAGTCTAGATGGAGACAGACACACTCCTGTITATGGG 70 AS 1031
CTAGTCTAGAATTAGGAAAGTGCACTTTTTCCAGCTTGGTCCCCCCTCC 71 AB1032
CTAGTCTAGATGGACTCCAGGCTCAATTTAGTTTTCC 72 AB1033
CTAGTCTAGAGGT TGTGAGGACT CACCT GAGGAGACGGTGACTGAGR t cc 73 AB1034
CTAGTCTAGATGGATTTTCTGGTGCAGATTTTCAGC 74 AB1035

CTAGTCTAGAAT TAGESARGT CTATTTF AQCADRAsiogchinercantboties s DAR I pgw oding the Vi

CTAGTCTA%E%ElonS GI:T%T EE%T%_&: 9FE were amplified by PCR using primers to include

the 5' signal peptide sequence and the 3' splice donor signal. The primers also introduced
Xbal sites at both ends of the PCR products, which were then cut by Xbal enzyme and
ligated into Xbal-digested pVK, pVgl, pVg2, or pVg4 vector. More specifically, the Vi
region cDNAs of 15A7, 43136, and 9F9 were subcloned into the plasmid pVk. This
plasmid contained a CMV promoter, and a sequence encoding the human light chain
constant region. The Vy region cDNAs of 15A7, 43B6 and 9179 were subcloned into
plasmids pVgl, pVg2, or pVg4. Each of the three plasmids had a CMV promoter. They
also contained, respectively, the human heavy chain constant regions of IgG1, IgG2, and
IgG4.

Each of the above-described light chain-encoding plasmids was co-transfected with
a heavy chain-encoding plasmid into COS-7 cells. The supernatants of the transfected
cells were collected. Chimeric antibodies in the supernatants were analyzed for the ability
to bind to human CD 162 and to induce apoptosis of activated T cells.

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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AB 1037 CTAGTCTAGAGGTTGTGAGGACTCACCAGCTTCCAGTGGATAGACTGATGG 77 AS 1038
TCTATCTAGATGAACTTCGGGTCCAGCTTGATTTTCCTTGTCCTTGTTTTAAAAGGTGTCCAGTG 78 AB1039
CCTTGTTTTAAAAGGT GTCCAGT GTGAAGT GCAACT GGTGGAGT CTGGGGGAGECTTAGTGCAGCCTGG 79 AS
1040 CTGAAAGTGAATCCAGAGGCT GCACAGGAGAGT CTCAAGCTTCCTCCAGGCTGCACTAAGCCTCC 80
AB1041

GCCTCTGG/&T%A&“ETT@&&?P&&TTTGGAATGCACTGGGTTCGCCAGGCTCCA. AAGGGACTCGAG 81
AB1042 GERFAGAAGAT CET RS ARCT L ERCEAT T AT CIAT A S OBRETEECT TOOCTGGAGCT

82 AR 1043 DI++TQ+P SL VSLG++ASISC++SQS+ + DG++Y WY QKPGQ PKLLIY SN §
m15A7 DILMTQTPLSLPVSLGDQASISCRSSOSTVHNDENTY FEWYLOKPGQSPKLLIYRVSNRES

mDREG-55 GIPARFSGSGSGTDFTLNIHPVEEEDAATYYCQQSNEDPHTFGGGTKLEIK (SEQ ID NO: 33)
G+P RFSGSGSGT FTINI VE ED  YYC Q + P TF GGTKLE+K
m15A7 GVPDRFSGSGSGTHFTLNISRVEAEDLGIYYCHQESYVPLTFGAGTKLELK (SEQ ID NO: 34)

Heavy chain alignment:

MDREG-55 EVKLVESGGGLVKPGGSLKLSCAASGFTFSTY AMSWVRQTPEKRLEWVAS I STGEST-YYPDEVRE
+V+LVESGGGLV+PGES KLSCAASGFTFS++ M WVRQ PEK LEWVA I+ G ST +Y ++VKG

m15A7 DVQLVESGGELVQPGGSRKLSCAASGFTFSS FGMHWVRQAPEKGLEWVAY INGGSSTIFYANAVKG

MDREG-55 REFTISRDNARNILYLOMSSLRSEDTAMYYCAR = DY=DEYFDYWEQCTTLTVSS (SEQ ID NO: 35)

RFTISRDN +N L+LOM+ LRSEDTA+YYC R Y G DYWGQGT++TVSS
m15A7 RFTISRDNPKNTLFLOMTILRSEDTAIYYCGRYASYGGEAMDYWGQGTSVTVSS (SEQ ID NO: 36)

Mouse DREG-55 is a monoclonal IgG1 antibody against L-selectin. The
sequences of mouse 15A7 Vi, and Vy regions were respectively 64.3% (framework only:
73.8%) and 70% (framework only: 81.6%) homologous to those of mouse DREGSS.
Humanized DREG-55 (HuDREG-55) had been constructed using framework sequences of
VL 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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GTAGTACCATCTTCTATGCAAACGCAGT GAAGGGCCCGATTCACCATCTCCAGAGATAATGCC 83 AB1044
CCTCAGCCCTCAGAGAATTCATTTGCAGGTACAGGGTGT TCTTGECATTATCTCTGGAGATGG 84 AB1045
GAATTCTCTGAGGGECT GAGGACACGECCGT GTATTACTGTGCAAGATATGCTAGI TACGGAGG 85 AB1046
CTGTGACCAGGGT GCCT TGGCCCCAATAGT CCATAGCACCCCCTCCGTAACTAGCATATC 86 AB1047

T ATCT AGA B ACHRSRUART BT BETAT GEET BCRCT ERTL S REPA YA 68 SRR
CCTCCTCTGG ISR S hE RIS Hepal S AT A L TendR, AR 1050
positions where the interactions between CDR and the framework were considered
important, the Gal’s residues were changed back into those of the mouse 15A7 (i.e., 162V
and D74H). Listed below are alignments of mouse 15A7 and humanized 15A7 (Hul5A7)
against mDREG-55, in which V62 and H74 are underlined.

Light chain alignment:

hDREG-55 DIQMTQSPSSLSASVGDRVTITCKASOSY DY DEDSYIMNWYQQKPGKAPKLLI YAASNLES
mouse 15A7 DILMTOTPLSLPVSLGDQOASISCRESOS IVANDGNTY FEWYLQKPGQS PKLLIYKVSNRES
HulSA7 DIQMTQSPSSLSASVGDRVTITCRS SOSTVHNDGNTYFEWYQQKPGKAPKLLIYKVSNRES
hDREG-55 GIPSRFSGSGSGTDFTLTISSLQPEDFATYYCOOSNEDEWTFGQGTKVEIK (SEQ ID NO: 37)
ml5A7 GVPDRFSGSGSGTHFTLNISRVEAEDLGIYYCEOGSYVPLIFGAGTKLELK (SEQ ID NO: 34)
Hulb5A7 GVPSRFSGSGSCTHFTLTISSLOPEDFATYYCEOGSYVELTFGQGTKVEIK (SEQ ID NO: 25)

Heavy chain alignment:

hDREG-55 EVQLVESGGGLVOPGGSLRLSCAASGFTFST Y AMSWVRQAPGKGLEWVAST STCGST-YYPDSVKG
m15A7 DVQLVESGECLVQPGGSRKLSCAASGFTFSSFGMEWVRQAPEKGLEWVAYINGGSSTIFYANAVEG
Hul5A7 EVQLVESGGGLVQPGGSLRLSCAASGFTFSS FGMEWVROAPGKGLEWVAY INGGSSTIEYANAVKG
hDREG-55 RFTISRDNAKNTLYLOMNSLRAEDTAVYYCAR=-DY+DGYFDYWGQGTLVTVSS (SEQ ID NO: 38)
mi5A7 RFTISRDNPKNTLFLOMTILRSEDTATYYCGRYASYECGAMDYWGQGTSVTVSS (SEQ ID NO: 36)
HulS5A7 RFTISRDNAKNTLYLOMNSLRAEDTAVYYCARYASYGGGAMDYWGQGTLVTVSS (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 ug each of
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GATCTGCAGGTGATAGT GACCCTATCCCCTACAGACGCAGACAAAGAGCTCGGAGATTGG 90 AB1051
CACTATCACCTGCAGATCTAGI CAGAGCATTGTACATAATGATGGAAACACCTATTTTGAATG 91 AB 1052
GATGAGAACCTTGGGTGCCTTTCCTGGT TTCTGT TGGTACCATTCAAAATAGGTGITTC 92 AR 1053
GCACCCAAGCTTCTCATCTATAAAGTI TTCCAATCGATTTTCTGGTGTCCCATCCAGGTTTAGIGEC 93

AB1054 GCAGAGAAGAGATGGTGAGEGT
055 T AT RO ot CoRGR AT AT HOAAGCTAT ACTEFH T PoAR BB ABI 056
CCTTGGT G AR ARRI AR A RTAT RARCHT A CAMBFAGTAATACGG 96 ABLOS7

FBS/hypoxanthine/thymidine media supplement) and 1ng/ml mycophenolic acid was

applied. Antibody-producing cells were screened and isolated by examining the presence
of antibody in the culture supernatant by ELISA.

Isolated cells were cultured in serum-free or low-Ig medium, and the cultured
supernatant was collected. Antibodies were purified by passage over a column of
staphylococcal protein A-Sepharose CL-4B. After washing 5 times each with washing
buffer I (0.05% Triton X-100, 50mM Tris-HCI, pH 8.5, 400 mM NaCl, 1 mM CaCl; and
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-HCl, 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 10" nmoles) of mouse 15A7 was
dissolved in 187 pl of PBS and mixed with 6.8x10”° 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 pl of PBS-1% of FBS, and subjected to FACS analysis.

24



ACCCTCTAGAAT TAGGAAAGT GCACTTACGT TTGATTTCCACCTTGGTGCCTTGACCG 97 AB1058
TATATCTAGAATT 98 AB1059

TATAGAGCT CAAGCT TGGAT GGT GGGAAGATGGATACAGTTGGTGC 99 AB1060
TATAGAGCTCAAGCTTCCAGTGGATAGAC( T/ A/ T) GATGGGE C G TGT( T/ T) GTTTTGGC 100

The above-descri bed expressi on_constructs were transfor mgd i ntf lgfcheri chia
coli strain BUpvap brwyl thatike halfmexinim GORBETRE CRBFENTRLCY QL MO f 28 V&5 hour s

Coni cat ed Tae e bR it GBARTRR] R 1 7ot btlnd ST IR patPr €

super nat ant 5 wetieregictioaly e dhbRrrefiMsiihdicat tpntiefarfifigied oinonseptisheiinsandVor e
specifically, "the supernatants were first incubated with protein G or
prot ei n AubemitsdfI6A7Rrhoumparalle Q. ot avasén dhe hindiag efanty fyguprisst 3, 000g

d h j L 11Ng-1byf. 1(0. Q5% Tr i X1 P ;1 pH
o e AR St R B AR 08 BT #10 BL
Triton X-3488,399010M/TT fegpkelivelyH 8.5 and 150 mM of NaCl) for 5 times each.

Bound proteins were then eluted with an el ution buffer containing 0.1M of
gl yci ne- HeImpgiition apalzsid neutralized with 1 MTris-HC, pH 8.6. Al purified

fusion protei e {O- d [ I.85ad

Laboratori es, r@l}flﬂﬁetﬁ@g%@%&%B%g)cgﬁzg%"gke@et%dzé& E%bﬂ%%lg%i%ﬁ@aﬁoﬁ%\ sandwi ch

ELI SA wasles@itddclired ntoass antibodieeP Gt € ad P-oplettat.ween t he hCD162 fragnents

and each of 15A7, 9F9, and 43B6. .96-wel | m iter plate re coated with

goat anti - hunBPnSqlﬁf@n(lSéﬁ@%@r}HgIB?g?r%%’ne}ﬁﬁpgg‘%fﬂ%‘;'ﬁ Wﬁoggﬂ’%—o\éﬁfs‘aﬁtqr%‘?{dy (2

i 1g/nt, 5%&%&&%@}1 Ve b Ahbe attihGies halBELINGIG opPaclcetn RyPS@ELUbat i on wi t h
In

0. 25% of S %150111/Wel ') for 1 hour at 37C. The bl ocked pl ates
wer e t herbindiog bfpwifiadi tumanfRis¢leviingp acéiated T opllayvad mgasysd isise piceaeenf s of

human CD 16 2 .4 qll) r hours, at, . g oA A ing 4
{imes wi (B e wbein KECo Ga0RBis vk R dBERT S af Sl fER

i ncubat eq;s¥ sda b&Shv@naol.i bodies (2 jig/m) for 1.5 hours at room
tenperature. After incubation, the plates were washed 4 tines \Niih PBST. 50

d
A of 1 to 300duman BBME yeesackneted wodisle”s & domd dysand maintang kafli-de
phosphat ase, ( Sout her n Bi gt n : - MRS Afgied to
each wel ICCBREHHE eg K g)sr%vﬁgd&g ?irllégu }astve%é imocrugaite(%gﬁtri.1 tg{la)(e:B?C. ’tlliggzme réaction
was car r el -9ykn bgGadtimaedfstp ot a 0bnteol aatikadyi (9€1phios Ph atiastes.Jobswvedbe

solution (1 alkaline phosphatase substrate tal?l gt di ssol }(ﬁ% in.5 mM of
subst r at shdeddidon efyseambingg hynmnP-salestingh 2608/mp. FErNReP Fié@il}“g’nd 1 M of
MyCl2 at pH 8.6)., and_abs 4 AT Hpche It was

f ound thﬁ?gﬁéggg’)fa?ﬁ S@ﬁﬁmﬁggrug&gﬁae&{ g%?%?@?ggfé\?\%ﬁﬁ%il " fu5|s'on pr ot ei ns

cont ai ni ng r exqshdREndVithopr6Piond repattsr P hunamoSabgdetelynatiotishddnic-selaetin’s

epi topes of 43B6 and 9179 were | ocated between rﬁs' du&%}éq-gg%ﬁ Un(iii kef9179
and 4313Gindisnp aiivptenbaells ate lorecangetEioprBediHe/Rby éPBePlPeedRinding 51 ¢ o

319, but ot the fusion, pr ' LS L Sh gt 5 i oh 3 kMAGok hat
t he epi tyg%etl%#m%%&?é\//\&}gesd ?c(fgfa}tf%%efg%ﬁ&g n%gr%gf ggfgg%ﬁ%eagséa%%%a@%ﬁ%nﬁgati on
of the epjrtoppeyef rehBAYd vRacHiBRNhBaRMmeVEtcdorlctd (he8 weanl Ke8i s B6 %8s t o
126. Change of one amino acid at position 120 (G u -4Arg) dimnished

i nt er act ineedddetpbelishl %% odtle bindingudn epntirsbtieigml 98 veastPagradh dyloteqeer,

rimary ¢ actjn omai n of .15A7 on..hunmanCD, 162 1. c d 0 j acent
!to 0 posiyt ilgr(&lgtﬁf, “ghg’a‘f’?]ear\yeé'lhr}m@r@ %feicg Oé]sgéﬁﬁzhcglp *?%ginghg‘;e?lnta gtrzgcp ggﬁljﬁ
Fusi on pr }ﬁmﬁ%lf,ol\(%hmea%ﬁaﬁ oTUNBetlr (h6PSGEMI. OMheereguidd lliKPtRSSEd

in mammalian cells and were tested for their interaction with 15A7.
Fr agment 4 543\eadiPrgglectiohind egliffersniwapfsof RSEdsbanastivaied bselbt ot eins with

human i mmunogl.Qbul i heayv [ C reGton jan
cells. First, ﬁﬁgja%%i\ﬁqgg?odé? Iﬁ%ta%)él %rqe%%nsggefcgﬂtg?ri%%%&i eav!yllnchai n
const ant viROAd@RinastidMNsLT 3a isinat euppopedABevidahae irhinnuity by geeferifgeieond,
cDNAs encodi ng various regions of hCD162 were anplified by PCRwith priners
introduciSﬂgth'é@Wﬂef&if?@ug@e@tﬁél@koé}‘fﬂs-and an Xhol site at the 3' end.
These PCR products were cut by the correspondi ng enzynmes and subcl oned into
t he human i mmunogl obulin ganma 1 heavy chai n constant region-containing
pcDNA3 vector. The nane and sequence for each priner are listed in Tables 2
and 3 above.
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The just-described manmal i an expression vectors were transiently
transfected into COS-7 cells by Lipofectam ne 2000 (I nvitrogen, Cat. No.
11668-027) followi ng manufacturer's guide. The transfected cells were grown
inultra lowlg nmedium (Il nvitrogen, Cat. No. 16250-078). The expressed
proteins were purified and subjected to Sandwi ch ELISA in the same manner
descri bed abouéhas been reppiied ghat 8RGLek i expresprshatdomdevsh gn nlatelets sihen pr oteins

asults HECEaharar Rt HEE PRl TR b ol BRmBIRRE o

bet ween r&@h@ﬂk@&aﬂé%rﬁﬂnﬁ@ﬁggregatmn oAhumeh pldigegbove results indicate that
the epitopes of 9F9, 43B6, and 15A7 are protein-dependent, instead of

car bohydrate nodification-dependent, since all three antibodies bind
bacterially expressed fusion proteins. They al so indicate that, although
15A7, 9F9, and 43B6 show simlar properties in termof binding specificity
and function of inducing apoptosis in activated T cells, they function

t hrough di fferent domains of human CD 162 and behave differently. EXAMPLE
2: Chineric Antibodies 15A7, 43B6, and 9F9 O oning of |ight and heavy chain
vari abl e regions of anti-CD 162 anti bodi es cDNAs encodi ng the Iight
and heavy chain variable regions (VL and VH) of antibodies 15A7, 43B6, and
9F9 were anplified by an anchored PCR nethod. The 3' priners hybridized to
the Cregions and the 5 priners hybridized to Gtails attached to the cDNA
using term nal deoxytransferase. The PCR fragnents were cloned into a pCRI
vector (Invitrogen). Several independent clones for each chain were
sequenced and conpared. A sequence represented by the majority of the

i ndependent cl ones was picked. The translated am no acid sequence was then
anal yzed to confirmthat the chosen sequence possessed the characteristics
of typical nouse |light or heavy chain V region, and belonged to a specific
subt ype. The conplenentarity determ ning regions (CDRs) were then
identified by conparing the translated am no acid sequences w th consensus
sequence of each subtype. The nane and sequence for each priner used are
listed in Tables 2 and 3 above. The deduced am no acid sequences of the

|l i ght and heavy chain V regions of 15A7, 43B6, and 9F9 (SEQ I D NGs: 19-24)
are shown in Summary. Chineric Antibodies To generate vectors for
expressing chimeric antibodi es, cDNAs encoding the VL and VH regi ons of
15A7, 43B6, and 9F9 were anplified by PCR using priners to include the 5
si gnal peptide sequence and the 3' splice donor signal. The priners also
introduced Xb al sites at both ends of the PCR products, which were then
cut by Xb al enzyne and ligated into Xbal-digested pVK, pVgl, pVg2, or pVg4
vector. More specifically, the VL region cDNAs of 15A7, 43136, and 9F9 were
subcloned into the plasmd pVk. This plasm d contained a CW pronoter, and
a sequence encodi ng the human |ight chain constant region. The VH region
cDNAs of 15A7, 43B6 and 9179 were subcloned into plasmds pvgl, pVg2, or
pVg4. Each of the three plasm ds had a CW pronoter. They al so contai ned,
respectively, the hunman heavy chain constant regions of Igd, Ig&, and

| gA4. Each of the above-described Iight chain-encoding plasm ds was
co-transfected with a heavy chai n-encoding plasmd into COS-7 cells. The
supernatants of the transfected cells were collected. Chineric antibodies
in the supernatants were anal yzed for the ability to bind to human CD 162
and to induce apoptosis of activated T cells. It was found that al
chimeric anti bodi es made from 15A7, 43B6, and 9F9 bound to Sp2/0
transfectants stably expressing human CD 162, but not to parental Sp2/0
cells, indicating that they retained the hunan CD 162-binding ability
specificity. Furthernmore, it was found that the chineric antibodies induced
apoptosis in T cells that had been activated for 7 days, indicating that
they retained this function of their nouse counterparts as well. Humani zed
Ant i bodi es Mouse 15A7 was used to make humani zed anti bodi es by
grafting its CDRs onto a human franework. To retain binding affinity and
specificity, it is essential to conserve the V region conformation when
grafting the CDRs onto the human framework. To sel ect a proper framework
donor, the am no acid sequences of nngiﬁD15A7 | i ght and heavy chain V
regions were conpared with those of 5 use anti bodi es that had been
humani zed. It was found that a nouse anti body, nDREG 55, had high
sequence honol ogy to nouse 15A7 V region in both |ight and heavy chai ns.

Li sted below is a sequence alignnment of nouse 15A7 agai nst this nDREG 55
anti body (CDRs are highlighted): Light chain alignnment:
nDREG—55DIVLTQSPASLSVSLGERASISCKASQSVDY—DGDSYNNMYQQKPGCPPKLLIYAASNLES
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MDREG- 55EVKLVESGGGE VKPGGSLKLSCAASGFTFSTYAMBW/ROT PEKRLEWASI STGGST- YYPDSVKG
+V+LVESGGE.V+PGGS KLSCAASGFTFS++ M WRQ PEE LEW/A 1+ G ST +Y ++VKG i
S5A7DVQLVESGGEE VQPGGSRKL SCAASG-TFSSFAVHWRQAPEKGLEWVAY! NGGSSTI FYANAVKG
MDREG- 55RFTI SRDNARNI LYLQVSSLRSEDTAMYYCAR- - DY- DGYFDYWSQGTTLTVSS( SEQ | D NO

35) RFTI SRDN. +N L+LQW LRSEDTA+YYC R Y G ++TYSS
i A7 RETIERONHNTBF Ft%@ﬂpmwmﬂmg%&b ID NO 36)
Mouse DREG 55 4 ﬁloﬁo%&%%bﬁﬂgdg de{%%t ARBLDESYL 29PA B whs Lﬁ@bﬁﬁf@(ﬂ lnnth% Th@ner

sequences of nouse H regions were respectively 64.3%
(f r ameworskmidarlty thefetBeqd desedbad i Efangptehoftkindwded T &1l pPptosisrimivdtpoas! t o t hose

f G55. [ G 55 (.k 5)..had .b t t i
P amevior KEBE(OhES ToF 0L T4 R FORETEFN A AR R DO GheoL
Ther ef or 31 %H%&Bgﬁ’@e‘_}'e%uﬁpéb?@peﬁﬁgﬁ andlhgs (e dpEY&nted € eHeansaRer imihi idihe Gal

l'i ght an eavy chains were used to replace the counter parts of nouse
15A7. methdthdesbuilpesinin FedmpbaZ. TtivepstiounsathpicbAp4 digh peipnlabyt sapiush B-sglseén each

assenbl ed.by 4 pairs Qf..synthetic oligonucleoti (- bases in length).
The ol i ggﬁtﬂ\é’%@tmﬁ‘& P%F'Iéic?ﬁerbgiar(:%?'gra 1\989?%%%3583}*%%%(1 20 nucl eot i des.
Nucl eoti de sequences were sel ected and synthesized to encode the protein
sequences of the humani zed variabl e regions _including signal peptides. The
assenbl i FgKAMPIdEA MauseMarpclmal ﬁé‘t'@éa% 4ﬁé'r%cé>dﬂ&7811é% i T Epad st eps: (1)
t he four Eﬁilés of conpl enmentary ol igonucl eoti des were anneal ed and ext ended
wth Kl er‘} wTragnent in 4 separate reactions; (2) the resulting 4 dsDNA
fragment s wer esdulitic@d! p@hoclond antibletiat agaadt; huneanPSQLEHBaRd 4k Ehdéd3i n t wo

separate reactions; (3) the resulti t ds fragnment.s e n xed,
deﬁat ur ed/ E?e%\’tﬁiﬂ@glée(jw)e@ﬁ@a@)‘ifeé‘ﬁ dﬂg‘b“ %ﬁgg‘ﬁg"l\l@ﬂ écq\%ﬁ%ﬂn} F‘fmﬁf}?ye th dsDNA;
and (4) ti&ﬁw&?éé’eﬁﬁ %)f‘@le MEPTREMN. | ¢d:BfetionRERy sl cBAdUTRIdSIn e inBhde@duce

an Xbal site at both endé. The PCR fragment was then cut by Xbal and

i nser t ed deswribed heExasple ottp deteithiank itithge bloskedbivieragiignpoteond X dr-4 andRen, at

positions where the.int i ons..be en the. f

consi der é%ie?%ﬁlﬁ f”&ﬁf?u”flﬁé&%efsegn?lﬁos 'Gu geﬁereéﬁég‘Zhlggﬁ)ﬁ%ch |lr£1? %“ﬁ%‘grsle of

the nouse_dhAin bind®ag tol RMNIBGIRT 46)en d itwtigghdiet et gioaltbgah@nigmdf nouse

15A7 and hunmani zed 15A7 (Hul5A7) agai nst nmDREG 55, in which V62 and H74 are
QOKPGKAPKLLI YAASNLES

underlined. Light chain alignnent:
hDREG- 55D QUITQSPSSL SASVGDRVTI REX
nmouse 15A7DI LMTQTPLSLPVSLGDQA GNTYFEWYLQKPGQSPKLLI YKVSNPFS

Hul 5A7 DI QVIT QSRISHSAS SRR di SRS MERRGNTCHE BV QIR GrAiicd 1Y KIVENRFS

hDREG- 55G PSRFSGSGSGTDFTLTI SSLQPEDFATYYCc, QSNEDPWI KVEL K(SEQ I D NO 37)
m 5A7 G\/PWPB@S@GTEMLWBW?M TR ARERES Eﬁ*ﬁ@&é@ﬁ%@@é@o NO. 34)
HU15A7 W€§§ﬁ§§§%§sﬁg&5_€k&ﬁhg%&%%&mw&%%h;rfmwﬁh&,%ﬁgsg D NO 25)

Heavy chain alignne ) )

hDREG- 55 BxjiiesESGaEH \WQOREERE Ri2SICAAS CF TRSIDYAMS\WRGNPCREIHYWASE SFGCSTH o8 YPDSVKG
m 5A7 DVQ.VEE%GGLV?D&KLSCAASG:TESSEGM-IV\X/RQAPEKGL EVW/AYI NGGSSTI FYANAVKG
Hul 5A7 EVELY r PRI SEAASGFTESSEGVHWRQAPGKGL EWAYI NGGSSTI FYANAVKG

gg)REG 55RFTI SRRNAKNTAn G, QNHBAGR LAY ¥V HARI: BT -RGKR RANEQSTATY B5(cSRRHAD NO

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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m 5A7RFTI SRDNPKNTLFLQMIT LRSEDTAI YYCGRYASYGGGAMDYWGQGTSVTVSS(SEQ | D NO  36)
Hul5A7 RFTI SRDNAKNTLYLQVNSLRAEDTAVYYCARYSYGGGAMDYWEQGTLVTVSS( SEQ | D NO  26)
Pl asm ds thus obtai ned encoded humani zed 15A7 heavy and |ight chains. These
pl asm ds were then co-transfected into COS-7 cells. The exhausted
supernatants fromcultured cells were then collected. Humani zed 15A7 in the
super nat IVHATAS GLeARMED Y its ability to bind to CHO transfectants stably
expressi ng hCD162 and to induce apoptosis in the T cells activated for 7
days. The results showthat it retains these abilities. Preparation of

Chi meri c and Humanizethfnhédiadilimschain comprisiigl sspeatiselyi BgQHIMNszkd, and

(3021 0- ASTR ARG ot SERuly NGl ¢ SEL YPRR LT TP oI e 500 8B at e
pl asm ds Igm§g:chtfg)por ation using a Gene Pul ser apparatus (Bio-Rad

Laboratories) at 360 V and 25 [if capacitance according to the
manuf acturer's instructions. Before transfection, the plasmds were

| i neari zed by .digesting with BanH, enz . | tr ' e for med
using 107 cel s i ns%$ Oﬁw%flggc%aé%ﬂyg%mgVggérﬁe%q@%\&gﬁdfﬁ(ggﬁ%%ﬁnsc ﬁl(r)m each
t ransf ectchbARINASIF) 1h AtRd 116 BROWD Yowald. tissue culture plates. After 48
hours, a selective nmedi um (DVEM 10% FBS/ hypoxant hi ne/ t hym di ne nedi a

suppl ement) and 1n/ nmlnycophenolic acid was applied. Antibody-producing
cells were scr,eene i . sl . td y in
the culture s&per nﬁh%ﬁ%@%%@%@%} walﬁéﬁ%@léF‘g?%%&gg}%i@gﬁ\%gﬁ%@éﬂﬁ?ludrhggpi n

ser um f r gentains|SB@ IIYNORAOURY, 2dn22,tA3e24,U0l5t or 26 super nat ant was col | ect ed.
Anti bodi es were purified by passage over a colum of staphyl ococcal protein
A- Sepharose CL-4B. After washing 5 tinmes each with washing buffer 1(0.05%
Triton X-100, _4.50n1V|T;H liSidlid g 1oBliliB elin @Qaim,mﬁérein]th@%@@@o@ﬂﬂl chairg/ m
OVA) and washi ng bu feer 11 70.05% Triton X-100, 50 nM Tris-HCl, pH 8.5 and
150 nmM ofoNaid SEQ HeNebadraat i bodi es were eluted with an elution buffer
containing 0.1 Mof glycine-HCl, pH 2.7, and neutralized with 1 M Tris-HC1,
pH 8.6. Affinity measurenents Binding affinities of the

above-descri bed ml}@ﬁantfbbh%&foh@rism@ch fgnanhaegl AR chnnidfotimd amere

determ ned by conpetitive binding, | Mouse 15A7 was bjofin i.gtied by an
EZ- Li nk SedohdimpisnBglebitlin ehpin algp obrlaine &, wheaewdhs Brbghrincyiic F\i)g/ 12(717) .

Briefly, 0..5 3.3 X710-. e i i 87 vl
of PBS aft’ %@&EW?CHH%C%’?’O\U@%?D% %G%E%?R %51 %%%Sr@%%gﬁe?f@%%%%r e was
t hen i ncgbpieOSEO 1DACOE:A0-2; heSES) IENOselF-1 &endBBOI IsN®er -1 &noved by

di al yzing at 4C overni ght against PBS. The Biotin-|abel ed nouse 15A7 thus
obtai ned was stored at 4C until use. Sp2/0 transfectants stably
expressi ng huan . hrHiRBnCBe HedvadHaigen.

Bi oti n-I abel ed mﬁg%%é%\%&{\ﬁos%aﬁ%dfg\é&%ggrlghrncreasi n ano}ﬁﬁ% s of

conpet i t oontaint idspetitiesly( FBQID, NOki Hearid20, 8t ahdiFBrirZ28dnd34A7) were mi xed with
35 ng of Biotin-Iabeled nmouse 15A7 and incubated with 1x105

CD162- expressing Sp2/0 cells for 1.5 hours at 4C with constant shaking.

Af ter washi ngy secopgdafipodntiabbii¥s spRiclRRNAYe shiBc(dBesitos Disckionson

| munocytonetry SystemInc. Cat. No. 349023) was added to the m xture.
After i nbuban Prgléatin Qlsconraiginekizgand 4PSEhd)cel | s were washed agai n,
resuspended in 300 p.1 of PBS-1% of FBS, and subjected to FACS anal ysis.
It was found that the hal f-maxi mum conpeting concentrati on of nouse 15A7
was 3.72 vtg/ gl whiThe ahtiesl offclaihi Iyevheimati dntibedy Zeds §EATicakdly ® anioand 5. 71
tg/mL and 4.51 g/m , respectively. These results indicate that the
affiniti é%ldé?ﬂﬁiﬁ?ééé?'l@ﬁi meric, and hunani zed 15A7 are conparable. In other
words, the binding affinity (Ka) for nouse 15A7 is 4.03 x 107 M4 whil e
those for chimeric and humani zed 15A7 are 2.62 x 107 M'1 and 3.33 x 107 W,
respect i vel y. 9Conp&hk tihdppdarvdicleging, wherein theaniibedy binds speaifigallytagaino
conduct ed .Eoﬁwdilbghgr action anong the above-described three nouse
ant i bodi B89 IEERHCS 1 7 aAd P- sel ecti n. P-selectin is a major
high-affinity ligand for PSG-1 on nost |eukocytes. In order to investigate
whet her the three antibodi es prevent binding of P-selectin to PSA-1,

bi ndi ng of purified human P-selectin to activated T cells was neasured in
the presence of the three anti bodies. L-1, known to bl ock interaction of
P-selectin and PSGE.-1, was used as a positive control. Human PBMC
were activated with 1 % PHA for 2 days and maintained in IL-2- containing
medi um for 3 days. The cells were incubated with titrated 9F9, 15A7, 43B6,
KPL-1 (an PSG.-1 antagonist), or a control antibody (9E10) for 30 nmi nutes,
foll owed by the addition of reconmbinant human P-selectin (1.25 jig/m).

Bi nding of P-selectin to activated T cells was neasured by
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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 determne if it interfered with
bi ndi ng between nouse PSG.1 and nouse P-selectin, conpetition analysis was
performed in tHe meRreemtibpdy phelainn 7t Weerpintthoentihedrrupeadindingsedingelecon | t

was foun hat TABA. di i nhi bi t - sgl.ect | i hdi

pocL- 1 evaoarokitLiscady 1B 5 o8 halRvag o, el R ARBL d,0aqfRE
Monocl onat.cAnt i bodi es 4B7, 5C4, 12E7, 14B3, 17E5, and 18D12

Addi ti onal nonocl onal anti bodi es agai nst human PSG.-1, 4B7, 5C4, 12E7,
14B3, 17E5, and 18D12, were characterized. Upon binding to an activated T
cell, they all;,indu : | el hs Pg?,rg; Lt jcon: anal ysi s
was conduct ed 1ilr'l thge%%ﬁ%o%géﬂa&%%] %eggﬂ:(lt)fn%%?g?}pa@%%qg&e{llbco e érﬁ%%éedt?éf%mghey

bl ocked iantaatibedy efcldiat etth arGCivitedfidePsehereinibindibg ofhs ahbbmty thhiat t hese
anti bodi es have little, if any, inhibitory effect on human P-sel ectin

bi ndi ng tastiraiphh cpbagduges Wghogtpeﬁﬁé"af;ﬁdgﬁé%lﬁ concentration tested (5
ng/ m ). OTHER EMBODI MENTS Al'l of the features disclosed in this
specification may be conbined in any conbi nati on. Each feature disclosed in
t hi s specifi cdti on Armethael ofepdddasthgyT aell-aletlimtadaninyenciresnonseingesubjast t he
sane, equ{lval &% or .simlar purpose. Thus, unless expressly stated

ot her wi sé"® 8EPHP'BLdi scl osed is only an exanple of a generic series of
equi val ent or igdwfiag afs@Bett1R%ing or beingft @ik bhBa Aoy CordRS@ ! fefitédid, anone
skilled in the art” can easily ascertain the essential characteristics of

t he presaneessivedrellonediated iminupe tespeissa?®d ng from the spirit and scope

t hereof, can ke .var.] ous nd] i [ ' ntion to
adapt it to vglﬁ fnglﬁl\‘ss(t%ﬁlslglébe%lggﬁ@gggdﬁﬁ?%f{gﬁ%é%yngtﬁsﬂhtg;r()dg%gg&m{nghts are al so
wi thin the scope of the invention. WHAT IS CLAIMED I S: 1. An

i mmunogl obul i n _chain conprisjing, respectively, SEQ.ID . 1-3, SEQ | D NGs:
Ao R T D NG 3 e ity of i T £othestin S ang GRS o BTREITPYSEE T NOs.

16-18. ' n i ' feeBloghddr.l, wherein the
i munogl 6b¢ o di G0y %?%?%ESEHC%@N*&?& e R 1D NOs: 4. 3,

The i mmunogl obulin chain of claim1, wherein the inmnogl obulin chain

contains SEQ I.D NO,.. 19, 20 .2 3.2 2 r 26, . . 4. The
i mmn:)gl obuIQi i chaiTﬁledlf‘etﬁ?‘!i?trzv‘i]%‘fn ﬁ%\&abe?%nﬁ}?esu?ﬁﬁﬁ}ﬁagd%%mdioﬁ 'Thai n cont ai ns
SEQ I D Nehni@mp@ficd®-receive an sllogbRei@bf kRdd¥nei€ @amplant.ng a first

i mmunogl obulin chain of claim1l and a second i nmunogl obulin chain al so of
claim1l1, wherein the first chain, which is a light chain, and the second

chain, which i, a heav ai n, . cont al g Lyel NGs: 7-9 and
SEQ I D NOs: 16312; monr15@@%%&%&%&31@%%“%%9%@{% %&E‘ﬁﬁ%ﬂ% 6. The
ant i body ifmuabgobul chshesfdlnint he |ight chain and the heavy chain contain,
respectively, SEQ ID NGs: 19 and 20, 21 and 22, or 23 and 24. 7. An
anti body that binds specifically to am no acid residues 115-126 of human

P- Sel ectin d ygopr qt.&i I N B 5 . i body of claim
7, wherein thgg'ant ?Bﬁg(?}akpgﬁgfé}s%aecgr ic%ﬁ?g%%quﬁl%oenggﬁggg{gsi dues 117-123.
9. The airhimbadglobilirc¢tmimoB;laimh®rei n the anti body binds specifically to

am no acid residues 119-121. 10. The antibody of claim?7, wherein

t he anti body, upon binding to P-Selectin dycoprotein Ligand 1 (PSG.-1) on

an activated Tycel lp vdcuesDrishe tHeatdeiObeititg cRehilgat ed T-cel | .
18. A vector comprising the nucleic acid of claim 16.

19. A host cell comprising a nucleic acid encoding SEQ ID NOs: 1-3, SEQ ID
NOs: 4-6, SEQ ID NOs: 7-9, SEQ ID NOs: 10-12, SEQ ID NOs: 13-15, or SEQ ID NOs:
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11. A method of inducing death of an activated T-cell, conprising

contacting an antibody of claim7 with an activated T cell, wherein binding
of the antibody to the activated T cell induces death of the activated T
cell. 12. A nmethod of nodulating a T cell-nediated i rmune response in
a subject, the nethod conprising: identifying a subject having or

being at ¥-5k of having a condition related to an excessive T cell-nediated
i mmune response, and adm nistering to the subject an effective anount of an
anti body of claim?7. 13. The method of claim 12, wherein the
condition is aw. i nfTlanmt ailyofdilsimakie whareimthteaielnumbaaiérsd aclg,a yeastalellez gi ¢

di sease, or a T cell cancer 14. The method of claim 13, wherein the
subj ect H&@“P@ééﬁVéﬁmbWﬂi§r%8HW€ﬁ%F§ﬁ@H to receive an allogeneic or
xenogenei ¢ transpl ant. 15. An isolated nucleic acid conprising a
sequence encodi ng the immnoglobulin chain of claiml. 16. An

i sol ated nucl élc acTi lmstyell ofiolgmel 0 edesin theenaouplian echlds pdbndyhapell.i n
chain of claim3. 17. A vector conprising the nucleic acid of claim
15. : 18. A vector conprising the nucleic acid of claiml16. 19.
A host cell compri SAﬂgst%eH‘éﬁﬂnﬁlgingﬁlrﬁcl%m aGoSn IHY NONO:11:9320,3H02D NOs:
4-6, SEQ ID NGs: 7-9, SE 10-12, SEQ I D NGs: 13-15, or SEQ I D NGs:
16-18. 23,2420, oTke host cell of claim19, wherein the cell is a bacteri al

cell, a yeast cell, a plant cell, an insect cell, or a mammalian cell.
21. The host cell of claim?20, wherein the mammalian cell is a hybridoma
cell. 223, A hagthoseddl df&ll'airmiﬁi ndeimthelcell ¢s abicterahcdiangaSEEl) D NO:
19, 20, 21, 22, 23, 24, 25, or 23. The host cell of claim 22,
wherei n tohaat gdlls anulgseat%f»‘élct)bﬂ%?nﬂ%@éwp cell yeast cell, a plant cell, an insect
cell, or a manmalian cell. 24. The host cell of claim 23, wherein the
mam"ral ian cell is a hybridoma cell.

24. The host cell of claim 23, wherein the mammalian cell is a hybridoma cell.
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