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

T A ARSI SRATAGORSASNTTR AT ST RRRAGRs GhaCY POR F S
éfﬁ$ﬁ$€éEQC$@ﬁﬂﬂﬁﬂCmﬂQEEAmggﬁTIﬁ(ﬂxmﬂﬂaﬁm@@ﬁmﬁﬁﬁlAHKWWHCTCTC210% E é E éE?L
K LE L RTSEEYBIREANE KB SR FHCOAAD Y WL M7 THOA iy v
region): re%p&E@?WWMﬁTG%NIK@CIHWgﬁFETWW@TGTGAT 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

F S S F IGEHWMPWRTQ@BORDIBDs: 13-15); or (vi) contain, respectively,

GAGAAGGGGCT GRAGT GGGT CGCATACATTAAT GGTGGCAGTAGTACCATCTTCTATGCA 61 EK GL E WV
AY | NG CRARTNWVIEQUPEKGLE, TYYADSVKD, and GGSYWYFDV (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



241 AACGCAGI GAAGGGCCGATTCACCATCTCCAGAGACAATCCCAAGAATACCCTGITCCTG 81 N A V K
GRFTI SRONPKNTL FL 301

CAAATGACCATTCTAAGGT CTGAGGACACGECCATTTATTACTGTGGAAGGTATCGCTAGT 101 QM IL R S
EDTAI YYCERYAS 361

WGOG T SVl SucTeh g QTR Rt | Beh) S B0 TCRAP O kb ES RSB (i gt

chai n V regidfds below. Shown below are the light chains and heac\;/_ly chain variable (V) regions of
ATGAATTTTCT GCAGATTTTCAGCTTCTTGCTAATCAGTGCCTCA GCAATGICC F

F S FL L the® th8e\stiBodigs (SEQ ID NOs: 19-26, the CDRs are underlined and h1ghl1ghted
AGAGGAGAAAAT GTGCTCACCCAGT CTCCAGCAATCATGTICTGCATCTCCAGGGEGAAAAG 21 R GENVL TQS
P AMS AS P GE K 121

STCACCAT T T 41 VIMT CR A
SSTV @ﬁg@gﬁﬁ@}%@?@ﬁ% (NSRS FAGTHHCARdIERT FEG6S:

CAGAAGT CA P e PP AT AL TERTCERACTTEACI I AL ks G As P
K L WISSNSNL AS G 241

GTCCCT GCT GGCETOAGE GHCAGT GG EETGRRACCTCTTACECTCTCACKRATEARRAGTA8L V P AR F S
GSGSGTS YISI ¥ |ITSeST0E L S vV s L ¢ D Q A S I

GTGGAGGCT Aeie‘ 1 V E AED A
ATYYCQ%%@%L%% I ﬁg%ﬁcglFmeTT
1 ATGGAATGGA

WFF
LFLLSYTTGYHSE® ®
GT CCAGCT LACEA e ot X aAChd 0GR d fd oo dated £ dakkc EEA@'@%@JA‘R@@‘A&& vV QA Qs
GPDL VK RGA Iv VKol & ¥21s ¢ s ¢ s ¢ T H F T L N I 8
GCAAGGCTTCTGGTTACTCATTCACTGCCTACTA T TCACTGGGTGAAGCAGAGCCAT 41 CK ASCY
SETAV ?Gﬁngg\acﬁ GEALC %ATTTATTACTGCTTTCA%(}GTTCATATGTTCCTC}"C
GGAAAGAGSCTTAAGT: c&r TOCTAATACT GETCETACTAGETACARC ¢
GR VNPN TG dHcc @bt TGGGACCAAGCTGEGAGCTGARA
CCGAAGT TGAAGECCAAGGCEATAT FAAAT GT AGATAAGT CATCCAGCACAGCCTACATG 81K K A 1 L
N\/DKSSSTAYM301

LR P I B AU SR FMALEIRI 101 E L RS L

COCTACT ATACGTRCEATGACTOUBELCARACEOACCACTCTCATAGT GTCCTEAC EZICFAF YR | DDWBQG
TTLTVSES BEGID NO Y23 (BRTY &nd’ 3t (DNA) FMSusé HF9CIiTght chain V

region): 1 ALGANGEEGEEGETAEEE] ST (e GAIGELEdSFebEd GRREdLECAGCAGTGAT 1
MKLPVRLWL Y UMvWeEPsASSSeS . v ¢ P @ ¢ 8 R K L 8

VQ |

k@gll\/EWSV\X/F

121 TGTGCAGCCTCTGGATTCACTTTCAGTAGCTTTGGAATGCACTGGGTTCGTCAGGCTCCA

241 AACGCAGTGAAGGGCCGATTCACCATCTCCAGAGACAATCCCAAGAATACCCTGTTCCTG
81 N A W/ K'E§ R P T I 8§ R D N P K N T L F L

301 CAAATGACCATTCTAAGGTCTGAGGACACGGCCATTTATTACTGTGGAAGGTATGCTAGT
101 ¢ M T I L R S E D T A I Y Y ¢ G R ¥ A

361 TACGGAGGGGGTGCTATGGACTATTGGGGTCAAGGAACCTCAGTCACCGTCTCCTCA
121 ¥ 6 6 ¢ A M ¥ w ¢ g ¢ T 8§ V T Vv S 8



61 GITTTGATGACCCAAACTCCACTCTCCCTGCCTGICAGICTTGGAGATCAAGCCTCCATC 21 V LM TQ
TPLSLPVSLGQASI 121

TCTTGCAGATCTAGT CAGAGCATTGTAAATAGTAATGGAAACACCTATTTAGAATGGTAC 41 SCR S S S
| VNSNGN T YL EWY 181

CTGoAANGEAGEACTCTACAMOTTORTCATCTACAMAGTTT ICARCSRATTTIGT 61 LQKPGGS P K

GBGBTC&AGACA@&W@A@J@@A@@@M@M@A%ETW@%@M@A@@T& GVPDRF S GS
GSGTDF TL KIDSF304 vV Q I F vV oA M

AGAGTGGA T 1 RV E AEDL
GV Y YCF%FEA%G% % g‘i&%@ﬁ@%ﬁ@%%ﬁ ﬁLCQT F GG T K
LKI KSEQID NG 24 (PRT) and 32 (DNA) (Muse 9F9 heavy chain V region):

1 ATGCTGTTGGEECTGANGTIEEGTACCET I TCANGETA AT TTATCAACHRGECOATTGTEAG 1 M. L GL
KW F F WV E W7Q@VHCECGEL—aé;—;—_;———————~——————————— FoQ

GTGCACCT TG, T%@%&%@I@ﬂ %@Aﬁ%&%&%@%&; VQLVET
GEEL VQPK &S b K LsSd2i s » A S
TGTGCAGCCTCTGGATTCACCTTCAATACCAATGCCATGAACTGGGTCCGCCA(XBCTCCA 1 CAASGF
T F N T NZWC‘FTRC‘@G&TF)CA%%CAGTGGGTCTGGGACCTCTTACTCTCTCACAATCAGCAGT

GGAAAGGGT TTGRAATGEST TGCT CCCAT ARGARGTAARAGT AATAAT TATGCAACATAT 31 GG C L K W

V AR IR S& MA%GAT@BAGZMCTGCCACTTATTACTGCCAGCAGTACAGTGGTTACCCACTCACG
A ATGATC B1 1 A DS VK

DRFTI SRDT QM 3
TATCTGCAAATGAX %W@@&E@%ATGTATTACTGTGTGAGA@G@ 101 YL QWAL K
TEDTGMIYYCVRG36

GGAAGCTACTGGTACTTCGATGTCT(XBGGCGCAGGGACCACGGTCACCGTCTCCTCA 121 GS YW F D
V WG A GEQTIDWQ: 22 @RY) and 30 (IXSAxMante 3Bdheavaphdigdneiomti ng specificity

is determ eQTCQ‘XAA‘P(E(’?AG'C'F%C?E‘J% ReAVY: R AR RS n A d18 2PN -descr i bed CDRs
can be used t@ genger at ey ant i é& gdern) vatigveg tthat reetalnitbe g
anti gen-bi nding specificity. Exanples of antibody derivatives include
chimeric 6én@TqﬁﬁaF%ﬁ?AGﬁ%ﬁﬁ&ﬁF%ﬁﬁfTﬁ%ﬁqTﬁéﬁﬁﬁé§cc%ﬁﬁﬂGF?ﬁ?AFT$Qﬁ?éFP?ﬁﬁa
equi val enf’s. Shdw® b8l otv &re’t e Ti ght ' chai b V r2gifon’(SEQ'I O NO 25) and
heavy chai:d Mda@gé@crSEQat NG @) cohcachtifarirzestclbdvhcastidody, which
i nclude SEQ ID KOsz %-33 and SE®@ |'D NOsy 4-67 mHespeotiyely: sSEQ | D NO 25
hunanlzed 15A7 light chain Vre |on%: Dl gs PS SLSASVGDRVTI TCRS SOS
IVHNDGI\FI' KEASTES Nggfé’ AR SRG  SETHE T SSLOPEDFATYYCFQCS
YV PLT FGCEWKVE 1K EQ ID V region):
EVQLVESG@@LWQ@aﬁiﬁMS@ﬁﬁ$@ﬁiﬁsTyswaammMﬁmm@ﬁK@memmwmmxﬁﬁSmd
FYANAVKGRET| ES_RDNAKNTLRYL OVNSL RAEDTAVYYCARYASYGEEANDYWGAGTEVTVSS Thi s
inventio I ence t hat
encodes abb aF t e aBous dier Lo g Soor 3 S e e or m
"anti body" or "innunoglobulln chain" refers to an isol ated pol ypepti de,
i.e., a ?6}y%@&%?ﬂeAﬁﬁ%FGh%§“E§@ﬁK§ﬁH§F&ﬁﬁWﬁFF9A§e@8F%F@é from ot her
pr ot ei ns; Yci%UswiThT™whi ch it s hatural Iy associ at ed.
The polypeptlde can constitute at |east 50, 70, or 95% by dry 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 genonmc DNA; (c) a separate
nol ecul e such as a CDNA, a genom c fragnent, a fragnent produced by
pol ymerase chain reaction (PCR), or a restriction fragnment; and (d) a
recombi nant nucl eoti de 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 siitable regul at ory sequences to
generate an expression vector. vector refers to a nucleic acid
nol ecul e capabl e of transporting another nucleic acid to which it has been
| i nked, and al so capabl e of autononous replication or integration into a
host DNA. Exanples include a plasnmd, cosmd, and viral vector. A vector of
this invention includes a nucleic acid in a formsuitable for expression of
the nuclelc aC|d |n a host ceII Preferably, t he vector |ncludes one or
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E. coli, Bacillus subtilis, and Sal nonella typhinmurium, yeast cells (e.g.,
Sacchar onyces cerevi siae and Schi zosaccharonyces ponbe), plant cells (e.g.,
Ni cotiana tabacum and Gossypi um hirsutum, and mammalian cells (e.qg.

murine hybridoma cells, CHO cells, and 3T3 fibroblasts) To produce

an i nmuno ' j f [ Sl [ host cell in a
culture u%hgfﬂi@ﬂbﬁg?%ﬁE?ﬁgiﬁtfPfﬂé?§§%¥ ggfﬁéﬁﬁﬁmg ptide encod;d by
a nucleic achﬂbdﬂﬂﬂbtbﬁdT&hﬂmermandchyabanﬁbchemmmbymephcdﬁwﬁAbn1the
culture. AlteMnativel¥, Va huél ek c Vack dMofF t fi sT i Aveht iSonSc&n Be transcri bed

R G A
antibody. It is forned by a frrst_lnnunoglobulln chain and a second

i mmunogl obtd ITeTEITRCA FeAEACOMITE 1RGSRl TrereargiseETEhai n CDRs and
heavy chaif' CBRs® of-the nousé 15A7 _of-gEgantibedy Mentioned above.
Preferabl yg, tC'?b(;sACﬁﬂL(l:CQQ%@MCAG%C:E’@JA@QCTIFB(?TEDFCTA!?QAHGT@MAQ@@@M‘TQF@% ns of 15A7.
Al so withidu the scaper ok this imventi on is another anki body that (i) binds
specifically to P-Sel ectin Gycoprotein Ligand 1 without interfering with
bi ndi ng bé‘tlwé ﬁGTlﬁcg ?%F?WC@GWFBCE%THAC@%‘@% TF%@“E%?%%E%%% and, (ii),
upon blndlng o P-8electin nycoproteln Ligand 1 on an activated T ceI

i nduces the deﬁﬁﬂ@G@@GdThEGdAT@@&dGAGbTEAMT@Cfﬂﬁ@®d¢ANEGTTcdbhwﬁﬂﬂtﬁbténjdy bi nds
speci ficaldly ro vhumam PESel edtich @ ycoproteEn digard ¥ ¥ Furt her

W t hin the S f inven i i1l another antrbody t hat bi nds
speci fi ca gggwchTéGAG CﬁCAEGéT(?%AAATff%‘ 126 of mature human P-Sel ectin
Ciycoproteln Tigand 1. Preferably, the antibody binds specifically to am no
acid residues 117-123. More preferably, it binds specifically to amno acid
resi dues SHQIDNO: 2# GBHibemsiy B4 (Meuserfiitchealy chas Verdgimp):t opes. | ndeed,
mutation of, OR&. QL dREEr O ckBESS TESE MNP AGkdadaShduaS abQl | shes

ant i body bundhng inconeg example, rt hi svanti body, ouponvbimnmding:to P-Sel ectin
G ycoprotein Ligand 1 on an activated T cell, induces the death of the
activated*¢F %%9qAGCTTGTTGAqﬁ?TB?R?Géﬁ%ﬁﬁﬂGﬁ%ﬁﬁAGcEﬁﬁ?AS?GWQQET?%ﬁﬁcarﬁqAboch es

nment i oned ﬁnﬁ%dlat%ly above s % of néd by a fldbt cHai fi and afbeavy chain

t hat contlallnTGmreescp@ﬁtclrM@lﬁtmc&ﬁ@chﬁzﬂ&@m@c&m@&&ﬁcb&d\@m@bAG (e.g., SEQ
| D NGs: 19i1amd 20,2 08 SEQFID?N@B N 28 z IR er aspect,

t he |nvent|on features a TT pcggtrvated T cel

The net horj |?@Aﬁ8%§ % éﬁgt}‘i}ﬁg‘;CBEI@CATPAg%AGT?%AAGTAA 4 AeSCdexSCI’I bed above
with an acti ~ceft, in which binding of the antlbody"r”“the activated
T cell i ndmczﬁcheﬂATTde@mdAAAGACAGGTﬂdmgcarnmgnA$KﬁAT@A%ﬂ§AﬁEﬁH&@A@@An§ met hod of
modul atin§ta X el - ; i fmihe Tr esSpénske Pn & Subfecdt . MTHe net hod

i ncl udes ) if SR of having a
conditi ori%r% ﬁgg g&fé‘ﬁ%}(n%&é\z%%asskggT%Q%#gﬁ%cl%? régﬁ:é%%G%ggéégnse and (2)
adm nistering to the subject an effective anount of one of the three
antrloodréélcﬁ%@é???ﬁ§dG%ﬂﬁ§?§CGﬁﬂﬁT@%Sﬁ§é§%ﬁbf€GﬁCQ9€ﬁFTQﬁgﬂﬁ%ﬁﬁﬁﬁTF%nnJne response"
refers té%a 4 Yar' eXcessi®ve’ | ével of activated T cells. An
excessive level refers to (1) a level higher than a normal level, and (2) a
| evel higher than desired in an individual, even though it is not greater
than a nornalAbamabﬁbﬁhdmmﬂ&&ndﬁn&hgspmﬁﬂﬂ&ﬁsde@nnha@byanthtmnhnmtpry

i | s b S RGOt bR S EltsnBe ko @BERGLartibedy dediiirenfts cu ¢ o

recei ve afgiakhOgRNeh SifinX§REERAS! ExdniFBSH Afibody derivatiVBeindRUachignepfc one or
nore enbodi ments of the invention are set forth in the acconmpanying

description below. O her features, objects, and advantages of the invention
will be apparent fromthe det ai | ed descri ption. DETAI LED DESCRI PTI ON

This invention is based, at least in part, on an unexpected di scovery that
activated T cells can be induced to undergo apoptosis and be depl eted by

bi ndi ng of antibodies or their derivatives to PSG.-1 on the activated
cells. The anti bodi es and derivatives are useful for treating conditions
associated wth an excessive or unwanted T cell-nedi ated i nmune response or
T cell proliferation. Accordingly, the invention features

pol ypepti des that contain i munogl obulin Iight or heavy chain CDRs of
anti-PSG.-1 anti bodies, as well as nucleic acids encoding them Both the

i mmunogl obul i n chains and nucl eic acids can be used to nake the
above-nentioned anti bodi es and derivatives. An i mmunogl obul i n 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., G ut at hi one- S- Tr ansf er ase (GST) 6x Hi s eprtope tag, Nﬂ3

o ~ e o o L T T o I e




Exenmpl ary di seases to be treated include diabetes nellitus, arthritis
(i ncluding rheumatoid arthritis, juvenile rheumatoid arthritis,
osteoarthritis, and psoriatic arthritis), multiple sclerosis,
encephal omyelitis, nyasthenia gravis, system c | upus eryt herrat osus,

aut oi mmune_thyroiditis, der |t|s at o d t

eczenat oudl t%hé’rdf?ét hyagyz dp?é‘B %ﬁ and %16631}‘%%”&9@%‘%’?& % h fé)wdarg

apht hous Yhg&hainl V kddiéh %mnym :126) hihSheat9 cBAIACORIIHSED m NO: tzuspsfé

di abetes, inflammtory di seaSes, ulcerative colitis, asthma, allergic

ast hma, churamamflslﬂm%&rmbedy,tmnﬂatmws SFébIIémeﬂﬁeand\%D HNGs: 4p6,oct| tis,
drug eruption | eprosy reversal reactions, erythema nodosum | eprosum
aut oi mun&® B‘??g’lv? al lergi c encephal onyelitis, acute necrotizing

henor r hagi c encephal opathy, idiopathic bilateral progressive sensorineural
hearing | oss, aplastic anem a, pure red cell anema, idiopathic

t hr onbocySE@éHil}iO pd(hperoingdiloAd LigheehaieV 162ighkinul omat osi s, chronic active
hepati ti smQﬁtrey@m@mmmT@xa&fsqm@udeamﬁabbmxameyxizg@iﬁeavﬂ@}zaa@&
G aves' dé&%@?ﬁns%?&%%pﬁ?ﬂ&ge. SVIPQ@}E%GQH%%%W cirrhosis, uveitis posterior,

interstitral lung rosis if t -ver sus- host di sease, cases of
transplantation (including transplantation using allogeneic or xenogeneic
ti ssues) ?E’(?'TD%Ob%]ﬁmﬁﬁHz%d’l%Aé}% s’ﬁ %V%‘ ioh): ver transpl antation, or the
transpl antation of "a an-or trssue, alle |es such as atopic aIIergy,
Al DS, ancEVDLEEﬂqGGn%QﬂﬂGaBRﬁﬁCe&%ﬁ?Taésw- k%ﬁﬂAagKQﬂﬂwvya-m~-auL‘FYANAVKGRFTﬁSone in
Vi vo apprioaehyTiarbnerapentave v CRYBOsidekoty eec gLy TVas COMPosi tion contai ning an
anti body of the invention) is adnini stered to the subj ect. Generally, the
anti body is suspended in a pharmaceutically-acceptable carrier (e.g.,

physi ol ogi cal Hdh inventiangsafbaiunéssdneisaated natlel aeid lnyingd seguemethati nf usi on,

or injected or inplanted subcutaneously, int ran‘uscuharl y,.intrathecally,

i nt r aper ieEARsAIONg Of thsrabaredessripyd lmrﬁy%a}%lgllmhﬁvs ¢ FeRiRaSRiP @ﬂa

i ntragast , r ge
equ; Ted HoERn o el el Db RO R Py ?a%t:déﬁhi?ﬁzgﬁi?me
of the f(mbsjhrataillgrsepardtted fratruotbergfrotelve, Epildp, emd nsiclield a%@smth hhichubisect ' s

si ze, surface. a , A and sex ad nls red
and t he j Hljﬂ@'n?ss%‘i‘latte@re&g P‘elﬁg?ﬂjitjleﬁﬁ?g?rbqih éﬁ?#ég% gg%’et@’ ‘gl?' vqigh t he
range of @4Qls ulf%dg) Pkt n. \éef‘haélmea%uuelctaha”@@egete adRSRECad Ehel Prubire
expected in view of the variety of conpositions available and the different
ef fi ci enof edidfiswat idewticat truthetsofahy adwiralyseacatringruckeis ads anfs that Graaly

admnlstratlon ected to re e h er

S ni st et i by SAREM olehir B (el PN AT IR0 | v s
can be adxatﬁpled(aplaDwAsﬂaadmsdh@mmem@ajfpamﬂﬂaneaumw o@ptriny Zabhgn as is
wel | understood In the art, Encapsul ation of the conpagsition.in a suitable

del i ver y RP¢hineqlecuiebyy is nefdfiapked by beihaf Shrasading seguences Hst Harlabeerdeof ces)
may 1 ncr Qﬁe%iﬂe(‘geﬁ&ﬁ% o?{he%?% & Yo wRRLtH %ﬂb@ﬁ&%e&ﬂé (B3 Qhu&i@ilc'a}fﬁlr y.
Also within escopeo I's itnveéention is a rmaceut | cal conposi tion
t hat conira:iomz)razetham myeetut ociatd tjnegemceptcdeA crfarprolaryandr avkaydtect ave anmount
of an anti body of thg@ ntion, The pharnaceutical conposition can be used

to treat "HAYAUER thib berplipemglrsulefhRotfentirakionny oaty ya%céé‘ﬁf%b‘feéwéar rier

i ncl udesoa e?féhM@DtNAe(cfjh SRRAFIE BT Uk as a CINVAL 4 BéhondlD faBhlcRAGt eri al  and
anti fungal “agent, and an isotonic and absorption del ayi ng agent. The

phar macefiegoant prodused by ipohymstrasetebainnvegtiondRCRAPrserestephen Gagmenthans (dsage
forms for different rati r.ou onv nethods
For exarrpfecomb naggﬁucgeoqﬁ% néﬁen{3 : a|I " pghcogﬁs d)b %31 d%aﬂgél% d %ﬂé eg&% 4% %4bl et for
oral adnfiRiohtprafeirdMheGaRtid asd oathiC@RERidh @ﬂ}be&is@dldﬁd‘xqbress a polypeptlde of
pharmaceutical | y-acceptable materials such as gelatin, or eIIquse Tabl et s
can be foivirattion. ifer &e& BYPAPFe ENHFHHORSEHIEHT [ nﬁﬂ@w&&f leonpr essi ng
m Xt ures i ier and a Iubrlcant Exanpl es
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These result indicates that nouse 15A7, 43B6, and 9F9 antibodies (1) are
hCD162- specific and (2) can bind to human activated T cells and i nduce
apoptosis of activated T cells, but not resting human T cells.
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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.



42-119 AB1001 AB1005 42-80 AB1001 AB1008 61-99 AB1003 AB1009 81-119
Ab1004 AB1005 42-70 AB1001 AB1007 42-60 AB1001 AB1006

Also within the scope of this invention is another antibody that (i) binds
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



50- 80 AB1002 AB1008 50-70 AB1002 Ab1007 42-319 AB1001 Ab1010 115-126
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well as the situation in which a subject has received or is contemplated to receive an
allogeneic or xenogeneic transplant.

The details of one or more embodiments of the invention are set forth in the
accompanying description below. Other features, objects, and advantages of the

invention will be apparent from the detailed description.

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



V region of cDNAs l'i ght chain AB1058 AB1059 heavy chain AB1058
AB1060 Mammal i an expressed hCD162 fragnents 1-119 AB1011 AB1013

residue is replaced with an amino acid residue having a similar side chain. Families of
amino acid residues having similar side chains have been defined in the art. These
families include amino acids with basic side chains (e.g., lysine, arginine, histidine), acidic
side chains (e.g., aspartic acid, glutamic acid), uncharged polar side chains (e.g., glycine,
asparagine, glutamine, serine, threonine, tyrosine, cysteine), nonpolar side chains (e.g.,
alanine, valine, leucine, isoleucine, proline, phenylalanine, methionine, tryptophan), 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,
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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 theumatoid 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

11
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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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15A7 heavy chain 3rd pair AB1043 AB1044 15A7 heavy chain 4th pair AB1045
AB1046 Table 3. Priner se uences. Nane Sequence NO AB1001
cccgggacCATATCGcaggceccaccgaat at gagt acc 39 A51002 t at gagCATATCgat t at gat
ttcctgccagaaacgg 40 A51003 aaacggagCATATCgaaat gct gaggaacagcact gacacc 41

AB1004

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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aacccct CATATGaccact gt ggagcct gct gcaaggcg 42 AB1005

gt ggt cCAGATCTt ccat agct gct gaat ccgt ggacagg 43 AS 1006
GITCCTCAGATCTTCTGGAGGECTCCGTTTCTGGCAGG 44 AS 1007
AGGCCCAAGATCTGGAGTGGTGTCAGTGCTGTTCCTC 45 AB1008 ggct ccAGATCTgt

agact caggggt tccaggccc 46 ABL009 gt.ggtcA t gact.gcccct cct gc caggcc 47
AB1010 GCCAGCAGRF W‘@&é&&eﬁ%ﬁ‘m&%ﬁﬁ pan pefibiciat 6165
cgcggatcc %%ﬁﬁ&&ﬁ%ﬁ&m@l BiBFodR thet thdmtibodies only induced apoptosis in

GCCAGCCTCGAGCT TCACAGAGATGTGGTCTGGGG 50 A131013 .
GGTCTGet ¢ gaigiastABoiCramt COTBEACACBT Baalls, oxit 0ggrophils.

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-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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agacaggccaccgaagggaacct gt ccacg 52 A51059 cgtggacaggttcccttcggtggcctgtct 53
AB1014 ccgctcgagcgccaagattaggat ggc 54 AB1015 cgggat ccact caaaccacagccatgg 55
AB1016 ccgctcgagtggtagtaggttccatgg 56 AB1017 cgggat caact caacccacaggcctg 57
A51018 ct gt gcct cgagggcet gt ggtttgagtg 58 AB1019 50
C atcca c AB102Q, ¢ at ccgat gca ca
AgggZ 1 ggccggggéstq%ggg ggf“{gl Vg_c[to %fg%%guse% 19 eagl cc%gf%gg%% ar Elsteg

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 AB100S5
42-80 AB1001 AB100O8
61-99 AB1003 AB1009
81-119 Ab1004 AB10OS
42-70 AB100O1 AB1007
42-60 AB1001 AB1006
50-80 AB1002 AB1008
50-70 AB1002 Ab1007
42-319 AB1001 AbloO10
115-126 AB1022 AB1023
115-126EtoR AB1024 AB1025
—r V region of cDNAs
light chain AB1058 AB1059
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
1547 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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Tat gGATTCAGCAGCTATGGAGATACAGACCACTCAACCAgCA 62 AS 1023
GATCTgc TGGT TGAGTGGTCTGTATCTCCATAGCTGCTGAATCCA 63 AB 1024
Tat gGATTCAGCAGCTATGCGCGATACAGACCACTCAACCAgCA 64 AS 1025
GATCTgc TGGTTGAGT GGTCTGTATCCGCATAGCTGCTGAATCCA 65 AS 1026

CTAGT CTAGATGACCCAAACTCCACTCTCOC66—AB—1027
CTAGTCTAH \ SATCAGCCCGTTTGATTTEEY 7 AB102§1044
TAACATt ct ELQWWMGG} 68 AB 1029 AB1045 AB1046

GGATAGT CTAGAGGT TGTGAGGACT CACCT GAGGAGACGGTGACCGTGG 69 AS 1030
CTAGICTAGATGGAGACAGACACACTCCTGITATGGEG 70 AB1031
CTAGTCTAGAAT TAGEBASPEIAGTSEqUEREAGCT TGGTCCCCCCTCC 71 AS 1032

Name Sequence NO:
AB1001 | ccegggacCATATGcaggccaccgaatatgagtace 39
AB1002 | tatgagCATATGgattatgatttcctgccagaaacgg 40
AB1003 | aaacggagCATATGgaaatgctgaggaacagcactgacace 41
AB1004 | aacccctCATATGaccactgtggagectgetgecaaggceg 42
AB1005 | gtggtcAGATCTtccatagctgctgaateecgtggacagg 43
AB1006 | GTTCCTCAGATCTTCTGGAGGCTCCETTTCTGGCAGG 44
AB1007 | AGGCCCAAGATCTGGAGTGGTGTCAGTGCTGTTCCTC 45
ABl008 | ggctccAGATCTgtagactcaggggttccaggeee 46
ABl00S | gtggtcAGATCTgtgactgcccctectgecateccaggee 47
AB1010 | GCCAGCAGATCTTGCTTCACAGAGATGTGGTCTGGGG 48
ABl011l | cgcggatccatgcctetgecaactectectgttge 49
AB1012 | GCCAGCCTCGAGCTTCACAGAGATGTGGETCTGGGG 50
AB1013 | GGTCTGctegagCATAGCTGCTGAATCCGTGCGACAGGTTC 51
AB1058 | agacaggccaccgaagggaacctgtccacyg 52
AB1l059 | cgtggacaggttccctteggtggeectgtet 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 | GATCTgcTGGTTGAGTGGTCTGTATCCCGCATAGCTGCTGAATCCA 65
AB1026 | CTAGTCTAGATGACCCAAACTCCACTCTCCC 66
AB1027 | CTAGTCTAGAATTAGGAAAGTGCACTTAGCATCAGCCCGTTTGATTTCC 67
AB1028 | TAACATtctagATGCTGTTGCCGGCTCGAAGTGGG 68
AB1029 | GGATAGTCTAGAGGTTGTGAGGACTCACCTGAGCGAGACGGTGACCGTGG 69
AB1030 | CTAGTCTAGATGGAGACAGACACACTCCTGTTATGGG 70
AB1031 | CTAGTCTAGAATTAGGAAAGTGCACTTTTTCCAGCTTGGTCCCCCCTCC 71
AB1032 | CTAGTCTAGATGGACTCCAGGCTCAATTTAGTTTTCC 72
AB1033 | CTAGTCTAGAGGTTGTGAGGACTCACCTCGAGGAGACGGTGACTGAGGEECC 73
AB1034 | CTAGTCTAGATGGATTTTCTGGTGCAGATTTTCAGC 74
AB1035 | CTAGTCTAGAATTAGGAAAGTGCACTTAGCATCAGCCCGTTTCAGCTCC 75
AB1036 | CTAGTCTAGATGGAATGGAGCTGGGTCTTTCTC 76
AB1037 | CTAGTCTAGAGGTTGTGAGGACTCACCAGCTTCCAGTGGATAGACTGATGG 77
AB1038 | TCTATCTAGATGAACTTCGGGTCCAGCTTGATTTTCCTTGTCCTTGTTTTAAAAGGTGTCCAGTG 78
AB1039 | CCTTGTTTTAAAAGGTGTCCAGTGTGAAGTGCAACTGGTGGAGTCTGGGGGAGGCTTAGTGCAGCCTGG | 79
AB1040 | CTGAAAGTGAATCCAGAGGCTGCACAGGAGAGTCTCAAGCTTCCTCCAGGCTGCACTAAGCCTCC 80
AB1041 | GCCTCTGGATTCACTTTCAGTAGCTTTGGAATGCACTGGGTTCGCCAGGCTCCAGGCGAAGGGACTCGAG | 81
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CTAGITCTAGATGGACTCCAGCCTCAATTTAGITTTCC 72 AB1033
CTAGTCTAGAGGT TGTGAGGACT CACCT GAGGAGACGGTGACTGAGE t cc 73 AB1034

CTAGTCTAGATGGATTTTCTGGTGCAGATTTTCAGC 74 AB1035
CTAGICTAGAAT TAGGAAAGT GCACTTAGCATCAGCCCGI TTCAGCTCC 75 AB 1036

CTAGICTAGATGGAATGGAGCTGGEGICTTTCTC 76 AB 1037

CTAGTICTA

Ar‘(“TTr“Tr‘Ar‘(‘Ar“Tr“Ar‘Y“A{Y‘TTF‘f‘I\(“Tm TACANCT.CA] A 1NRQ
-ﬁﬂmfcm@ma&c,c —a

A4 ]
TCTATCTA( Pk kA dokAselidat ded Tl dchT AR A t&n GG 78 %1
CCTTGITT :tc:t%&d&bd&AGh%Nﬁtﬂdﬁ&iﬁ%&dd@kﬂdﬁ@tﬁ¢diwbhidétiz%kidw¢ﬂa%hﬂé&bé“akiaIL 4l
1040 CTGAAAGEGNATOCAGACGECTGCACACSEAGAGTTRCAABTETECIACTAGEETECAGEAAGCCTICE
AS 1041 [AB1046 | CTGTGACCAGGGTGCCTTGGCCCCAATAGTCCATAGCACCCCCTCCGTAACTAGCATATC 86
GCCTCT FHEA CT A PALS ST 31
"'AB1048 | TCTATCTAGATGGAGACAGACACAATCOTGCTATGGGTGUTGUTGCTCTGGGTTCCAGRD 88
AB1049 | GCTGCTCTGGGTTCCAGGCTCCACTGGTGACATTCAGATGACCCAATCTCCGAGCTCTTTG 89
AB1050 | GATCTGCAGGTGATAGTGACCCTATCCCCTACAGACGCAGACAAAGAGCTCGGAGATTGG 90
AB1051 | CACTATCACCTGCAGATCTAGTCAGAGCATTGTACATAATGATGGAAACACCTATTTTGAATG 91
AB1052 | GATGAGAAGCTTGGGTGCCTTTCCTGGTTTCTGTTGGTACCATTCAAAATAGGTCTTTC 92
AB1053 | GCACCCAAGCTTCTCATCTATAAAGTTTCCAATCGATTTTCTGGTGTCCCATCCAGGTTTAGTGGC 93
ABR1054 | GCAGAGAAGAGATGGTGAGGGTGAAGTGTGTCCCAGACCCACTGCCACTAAACCTGGATGE 94
AB1055 | CTCACCATCTCTTCTCTGCAGCCGGAGGATTTCGCAACCTATTACTGTTTTCAAG 95
ABR1056 | CCTTGGTGCCTTGACCGAACGTGAGAGGAACATATGAACCTTGAARACAGTAATAGG 96
AB1057 | ACCCTCTAGAATTAGGAAAGTGCACTTACGTTTGATTTCCACCTTGGTGCCTTGACCG 97
AB1058 | TATATCTAGAATTCCCCCCCCCCCCCCCCC 98
AB1059 | TATAGAGCTCAAGCTTGGATGGTGGGAAGATGGATACAGTTGGTGC 99
AB1060 | TATAGAGCTCAAGCTTCCAGTGGATAGAC (C/A/T) GATGGGE (C/G) TGT (C/T) GTTTIGGC 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-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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AB 1042 GCATAGAAGATGGTACTACTGCCACCATTAATGTATGCGACCCACTCGAGT CCCTTCCCTGGAGCC
82 AB 1043 GITAGIACCATCTTCTATGCAAACGCAGT GAAGGGCCGATTCACCATCTCCAGAGATAATGCC
83 AB1044 CCTCAGCCCTCAGAGAATTCATTTGCAGGTACAGGGTIGITCTTGECATTATCTCTGGAGATGG
84 AB 1045 GAATTCTCTGAGGEGCTGAGGACACGGECCGTGTATTACTGT GCAAGATATGCT AGTTACGGAGG

85 AB 104 CTGTGACCAGGGTGCCTT T TAG
A51047 A % @é%@@‘r S AP
TCTATCT A%W%y% TR SR T ST H SRARG B B1049
GCTGCTCTGGT TCCAGGCT CCACTGGT GA TTCAGATGACCCAATCT GCTCTTTG 89 AB 1050

CAC-I_ATCACtCe}_n% TCT I‘ICI'IA(\J %TII%rpl%ér @VQIEGV@@EM%S WlélTﬂ_ggW%l 811 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 ul 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 NaHCO3 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 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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AB 1052 GATGAGAAGCTTGGEGTGCCTTTCCTGGITTCTGI TGGTACCATTCAAAATAGGIGITTC 92 AB
1053 GCACCCAAGCTTCTCATCTATAAAGTTTCCAATCGATTTTCTGGTGICCCATCCAGGTTTAGTGEC 93
AB1054 GCAGAGAAGAGATGGTGAGGGT GAAGT GT'GTCCCAGACCCACTGCCACTAAACCTGGATGG 94 AB
1055 CTCACCATCTCTTCTCT GCAGCCGGAGGATTTCGCAACCT ATTACTGITTTCAAG 95 AB 1056

CCTTGGTGCCTTGA CATATGAACCT TGAAAACAGT AGG 96 AB. 10
ACCCTCTAGAATTA BB P e AP Y ST ST @ﬁ&ﬁéwnﬁ\%ctfgsl@to
TATATCT AGRATY- CeeiE O o etdatze 2860 % en, Cat. No. 11668-027) following

TATAGAGCT CAAGCT TGGAT GGT GOGAAGATGGATACAGT TGGTGC 99 AB1060
TATAGAGCTM@JEW@TM@W@TI)o@himm@)lﬂ'cﬁt(adbwmaﬂﬁwc 100

The above- cribe 0 onstructs .transfor Esch richia
coli st ral(lrc%l %f_oﬁ ((&Sﬁ %Ot &azﬁs?ﬁ? %6?8%50%%@ geﬁﬁ%@géﬁaéﬁ?@?m% %ours
of | PTG ( Bafidich BIYSA iR theaRthe SIS PERFEBLd 4bokBS. After the cells were

soni cated and spun down at 14,000g for 10 m nutes, the resultant

super nat ant s e Eé@lﬁé@&“été SlﬂQW theg phlyiteafusion mypteinssontagiinmresidoeeh e 14%br e
speci fi cally, c}otlg' foo1?1i’e,§§c{] Wt s e%q_késﬁﬁé ax'g%ﬁggt%ﬁ%% R 18&1 %ﬁ{ {he %PR%peO 00g

protelnAbea swerethens
and washedfi/\iATnsvla&mmlget%érfﬁsldﬁéﬁl1(5&%1’261 ton X-100, 50 n1VI Tris-HC1, pH

8.5, 400 nM NaCl, 1 CaCl2 and wa buffer 11 (0.05%
Triton X-100, é@%@ﬂ%@ﬂ@sutm@ %}ﬁﬁt selt%ﬂsaf 91@6%%6@@? d BAT a#8s each.
Bound pro 1%'té?§—d\9§érﬁeﬁthﬁﬂte§h HF@QboW&ﬁQe ?rfbdﬁiidéftlbf?'aepéﬂd%ﬁtr Fs)ﬁi@@&l@ﬂﬂ A‘fg 0. 1M of

gl yci ne- .7 and neutralize Tris-H purified
f usi on prmtéxorlm\bmddaaqtmlaﬂy Ekmdssby fiBia IRadsn]csr cilﬂeyralsass@yaté Brao,- maugh

Labor at ory ?&7 9(1;‘3t ancf\%B()S &owosqglﬁl)ar Srrcl)ge ies {nf ‘cle:ren(nzI oP gin%l:r);sg%%ggﬁcity 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

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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A sandwi ch ELI SA was conducted to study the interaction between the hCD162
fragnments and each of 15A7, 9F9, and 43B6. 96-well mcrotiter plates were
coated with goat anti-human | gG (Sout hern Bi ot echnol ogy, Cat. No. 2040-01)
antibody (2 Rg/ni, 50 vtl/well) overnight at 4C. Plates were bl ocked by

i ncubation with 0.25%of BSA in PBS, (150 vtl/well) f hour,. at , 37C. The
IbI og kedI pl a}tMesT%F’éerﬁtﬁéfﬁCtpﬁ%lbﬁ’ffgﬁSSW%t 1mgrf%§}%\§ﬁd%§,d§5éﬁ%§e%%m% thf’glg
various f 51%90%?&@0&%%5&@94%,%@8 9F8 vk AdBNfdOBy ?cRQfaﬁ% Rlmér9 &Mnclude

t enper at ur ter washing 4 tines with PBS cont’ai ning 0.05% of Tween 20
(PBST), tthe Slighadpeptideeseinensbane thevl' spliceaslonpnggrabt Thopilesry(dsq ingrodudedf or

1.5 h tor t t fter jncubati t he, pl hed 4
Ui e w ADAPS Seigth st e ROR gl Fiteagoienant Pt Hata 58 485 tat ed
wi th al kajjsne mfapxmadig&geé(d@tvrﬁ,te pg%lg?ﬁ'gp,t&wlmm Oitre sp¥Rifich031th04), was

then added to each wel es were 1 ncubated for 1 hour at 37C
Enzyme reetoingPNAs ot kAT, 4d 1 dutand OF 9 aetrgrgpbspredinte thegasmidiVika el lghosphat ase

ot i suneiratieoRieda SR, bR BRORSRsp R Bl SRES ana 1

mM of MyGoasaht REiod. Ghe VAN ghhs®NANcR! 547,40B6nml Was) detesubicloaed into | t
was found that 43B6 and 9F9 were able to intesre%gt%a\l/ﬁta |1 fusion_proteins
cont ai ni njaseids ayeb PYE2: o BebfEashal e thirsdiasands byl a MG t hagy

epi t opes ﬁgolﬁgg%%ﬁggggai LRI aleRdy BRENESENMIRDEP0 Ehectnkide 9179

and 43136, ound "‘to the fusion protein covering residues 42 to
319, but Igb#.t he fusion protein covering residues 42-119, indicating that

th it f_ 15A7 | ocat t _resi 119.to 319. The | i
of the. et t opcET of GRArpaE Spved Beb A o e g Har g S Fepateue g Rah: o
126. Changea9y cHeﬁﬁ-eﬁEBdh%’g Alakei BhtdPCORLT Qs 38e cipainatarAs 6 thditRinbieslee d

interaction between 15A7 and the fusion protein, indicating that the
primary ceHs aetd endleetoda ChingriciBpibodiss iutha Susmnatas wsre yakzed fonthe pbiligh acent
to posit 9 %inldztg’hugi%g dﬁ?é Gid %%%d%eh@bﬁt&%%%zg&ﬁﬁltec{ ’Prceﬁshe I nteraction.

Fusi on proterns covering various human regions were al so expressed

i n mamral i an delvas fand thwe kl chasérétadtibbdieh aiade foirel 2L7T, 146 Bowand9ABEInd to
Fragnent s covering these regi ons were exBag?i ed as fusi orf EEPt eins with

human i nPAhTrgIsERCtaRt e SAPRERE IR & Ret gl S lian
cells. Fi ‘ [ (551 | in
Const ant Eg O R Y RS e en e
cDNAs encadifognd/thni theshinegicansbodiehBiGd apep@sanplli deile thabhadPBRnwvdctikatpd | mer s
i nt roduci.n Barnill. site at the 5 .end and Xhol site at the 3'. end.
These. PORIDF BtioRaIoRiRe tebten jerpiaed s Fashhal Mg dneprseTufratiBelshed | nt o
t he humapisanRadaedisd ganmma 1 heavy chain constant regi on-containing

pcDNA3 vector. The nane and sequence for each priner are listed in Tables 2
and 3 above. Mouse 15Afevgsised theweke bemanieadrantibadiceky geding s GBS0 ger e

transiently transfected int. - 7 Lls I ct.anmi ne,. L.aviirogen,
car o s EABBYRR oFp R o et o RS SR AP B B PP
wer e gr oWnregivnWohfodmlativh Wergehifiing (heODR s ogenhe kihan famed6250FDFBYct aThe
expressed proteins were purified and subject ?d to S@'ﬂﬁ" chnﬁé{eSA in. the
sane nanREPCHEAREVBEGINgE\ B amino acidrirguenqes AT MOss { 8l A AravBhlpig he
fusion p j | 1 1 i : wth
1587, ThegeEloBE yERO BB RTERE 2D oy SRR Holt o R EARE ™ e
is | ocated beftiweanfonadihdtemobidantdholGmDREG-55Akdd logh sdymendsdvenalegyutot s

i ndi cate_t hat i tope f.. 9F9, 43B6, ,and 15A7, .are protei n-dependent,

i nst ead B]Puﬁea}%%ﬁyeo‘g&toé lﬁﬁaﬁkliﬁi’éﬁ?%h@aa’w&?ﬂ&é-n#}st% BRIAVE FSEHFRE ant i bodi es
bi nd baciigiindt ¥f B6REEFEHaddi8dt s BIPREGIES antibslly pEBRs brechisklightdd)at .

al t hough 15A7, 9F9, and 43Bb show simlar properties in termof binding
specificity and function of inducing apoptosis in activated T cells, they
function through different donmains of human CD 162 and behave differently.
EXAMPLE 2: Chineric Antibodies 15A7, 43B6, and 9F9 C oning of |ight and
heavy chain variable regions of anti-CD 162 anti bodi es CcDNAs

encodi ng the |ight and heavy chain variable regions (VL and VH) of

anti bodi es 15A7, 43B6, and 9F9 were anplified by an anchored PCR net hod.
The 3" priners hybridized to the C regions and the 5 priners hybridized to
Gtails attached to the cDNA using term nal deoxytransferase. The PCR
fragnents were cloned into a pCRIl vector (lnvitrogen). Several independent
cl ones for each chain were sequenced and conpared. A sequence represented
by the majority of the independent clones was picked. The translated am no
acid sequence was then analyzed to confirmthat the chosen sequence
possessed the characteristics of typical nouse |light or heavy chain V
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+V+LVESGGGLV+PGGS KLSCAASGFTFS++ M W/RQ PEE LEWA |+ G ST +Y ++VKG

m 5A7 DVQLVESGGCL VQPGGSRKL SCAASGFTFSSFGVHW/RQAPEKGL EVWAY! NGGSSTI Fy ANAVEG
MDREG- 55RFTI SRDNARNI LYLQVBSLRSEDTAMYYCAR:- - DY- DGYFDYWGQGTTLTVSS( SEQ | D NO
35) RFTI SRDN +N L+LQW LRSEDTA+YYC R Y C DYWGQGT++TVSS

m 5A7RFTI SRRNPKNTL ELQWI.L RSEDTAI YYCGRYASYGGGANMDYWGQGTSVTVSS( SEQ | D NO 36)

IVb DRE R A, L C D SY PPKLL Th
segagncesg%?§n%asg Egggfigﬂg§§§§£§£%§§f?§§%§§g§%§§%§§3§&&ﬁ§%gz 3@6e

(framework only: 73 | ogous to those
of mouse DREGE5. HuRfiZed DREG 55 ( HUDREG 557 Iﬁ’éPﬁQsBIeLenYK‘éSS?ﬁF'Struct ed using
framewor k sequences of VL and VH regions froma human anti body Ga

Ther ef or e/ hunman P TEEE TR AP FEE AT (aTERBT R “SEftiences SF=oniinign 3&al

| i ght and heavy chaffis*#EFET JS'¥d tHE epl&ce * t*he €&tifitter parts of nouse
15A7. mi5A7 The hufHRPAFZSEECTTATIIRVRIERLC U CHERVIFCAREFLEHD| e 1 edfons Nere each
assenbl ed by 4 pairs of synthetic oligonucleotides (- 80 bases in |length).
The ol i gomaed getd deswef: each pair were overl apped by around 20 nucl eoti des.
Nucl eot i derseguencesxwesecselcettechrantrssyniiresizreabgsenaodensike protein
sequences of the humanizetvwvatd altasdregh-0asvignek ughvRg . % gnal .pepti des. The
assenbl i ngsand anpl hvbiveakéRebc@hkklsbhfs GRSV LR RENE RSt a0y Steps: (1)
the four pairs of conplenentary oligonucl eotides were anneal ed and ext ended
with Kl enex\égtersagrrenFtFTiS&Nﬂpﬁee@rs@L&eum%gémsm(o%@&&evgsesul N4 dSONA
fragments were m xegd.paly. .S, depatired, reanneal.ed,.and extended in two

separate reacti ons; d,%;Déq%g@mva@gﬁga%ﬁgyytcmsq?Jggcgl Nt S WeLe i, xe

denaturedn reanneale to crea ful-Ten thg@sDNA;
and (4) the resulting DNA was anplified by PCR wth prinmers to introduce

Xbal t t : : I d
mserted I nto VRGSRRECET b Spiognl BETERRH sbdRI A, B Ten, a

posi ti onsseqiwaces ¢fpousatl6AICY i mrdsV@eetgmmnv@E)Fésgmhvtef}eM 3%r(ﬁmrei@oﬂebﬁy

consi der ort t he re ch ed bac t hose of
Che hous I RPE A (fr%% DO ALy et G540 B e LA RRERS. of - mouse
15A7 and mﬁﬂﬁﬁi @Hﬂj@@)ﬁ?ﬁﬁ& B&dn SRt RPusind ik GBI VEquands b4 are

underlined. Li ht chaln al 1 gnnent
hDREG- 5501 mcgmL@WWnﬁmmv@almmw@nwmmwmwﬁs nmouse

15701 CRFESSES SRRl PR S R O R R CRABRR PRV RS

hDREG- 55 Chinfteirsacs@Bw@idakd 1L TA BSL QPEDFATYYCQQSNEDPWIFGQGTKVEI K(SEQ I D NO:  37)
m 5A7 GVPDRFSGSGSGTHFTLNI SRVEAEDLG YYCFQGSYVPLTFGAGTKLELK( SEQ | D NO.  34)
Hu 15A7 GvPSRFSESe8wmapred | S5Y debomaheerrumshleiesrosorky/Rk(@sEg el ot 25)

oRLs. SO SR hisonuelsotides (= S0 hasss IR e o IS RIS AE P b prs via
m B5A7 DV@V%&ECWWM&J&SMWM WGBSRk FIYANAVKG
ROQAPCKGLEVWAYI NGGSSTI FYANAVKG

Hul5A7 VES SCAASGFTFSSE

NDREG. 55 R SHERAKIIONE RNBORAES A APP AR TS VORERETESEFRSIgEEngD NO
38) il 5AG R sKPr‘Bkas@MBh%g%@%kM)‘%YA%Y WXV TN 9 I'D NO
36) HulSA7RFTI SRDNAKNTLYLQVWNSERAEDTAVYYCARYASY NDYWGQGTLVTVSS( SEQ | D NO
26) stepy: 4Brthel four ipaiss oﬁ@canpiemeetmud@nndmmdege@bramabdmﬂ eatwidéd ght
chai ns. m ds wer,e th tra cted.int cel

exhaust e‘é(p‘ﬁ‘g or%frg%?lgmflp rﬁeg?fﬁ eJFaeC&lOE%R?i&\fé?Séﬂq %d%ﬁﬁefgfl WF‘FEm zed
15A7 i n mhedpaperisgidnitaredateah @Sl ah@extbhdedaRithb s¥pafte BdadtohD (@H@e
transfectants stabHX Adpressmg hCD162 and to induce apoptosis in the T
cel | s aceryHpgive deD enfhweredsixed sde§hWde Fenealed, apd exienddddoe

abiliti r Cells
produci gkt 2%3*12%&3%. N A PR PR AUk BPLR8 py por
specifically, Sp2/0 cells (Sp2/0-Agl4; ATCC CRL 1581) were stably
transfected with the appropriate plasm ds by el ectroporation using a CGene
Pul ser apparatus (Bi o-Rad Laboratories) at 360 V and 25 [IF capacitance
according to the manufacturer's instructions. Before transfection, the
plasm ds were |linearized by digesting with BanH enzyne. Al transfections
were performed using 107 cells in PBS and 20 vig each of plasmd DNA The
cells fromeach transfection were plated into two 96-well tissue culture
pl ates. After 48 hours, a selective nmedi um (DVEM 10%

FBS/ hypoxant hi ne/ t hym di ne nedi a suppl enment) and 14g/ ninycophenolic acid
was applied. Antibody-producing cells were screened and isol ated by

exam ning the presence of antibody in the culture supernatant by ELI SA

| sol ated cells were cultured in serumfree or lowlg nmedium and the
cultured supernatant was coIIected Antlbodles were purlfled by passage

. . A ~ o AL 2 —




Sp2/ 0 transfectants stably expressing human CD162 were used as source of
human CD 162 antigen. Biotin-I|abel ed nouse 15A7 was used as tracer.

| ncreasi ng anmounts of conpetitor antibodies (nmouse, chineric, or humani zed
15A7) were mxed with 35 ng of Biotin-I|abel ed nouse 15A7 and incubated with

1 x105 CD 162- expressing 5p2/ ells for 1.5 hour t 4C with constant
shaki ng. Af NN W&?ggf@@an’%gfﬁlt%&mﬁbw& 5?1? §E§<a§?%ﬂlwﬁévae %%y

Di cki nson B ; o the
M st uro. " APIRRARE RTRLG MG Rfal- GBlsed Wy TR wasa R, A0 |
agai n, reposifi@isdelttré the3RRiacidnsfet WS DR ehd HRSrameokub¢re cbrdddred FACS

anal ysi s. , It was found that the half-naxi mum conpeting .

concent r aiRtag} thepyales residvespaere shanged hagk infithoge pibs eqype &M?réw-cmawd
humani zed r : . ti These
results i %@Z@gﬁtlﬁg%ﬁ? ﬁ@gva% Flglxigltﬂgéeﬁgl 8?&%%512% C xﬂln@rnll aél Eﬁgﬂggﬁu }]?11%7 d 15A7
are conpaagist mDREGtIen which$/62tdand Hildrete ngdalfifiegdni ty (Ka) for nouse 15A7 is
4.03 x 107 M4 while those for chinmeric and humani zed 15A7 are 2.62 x 107
M1 and 3.33 x 107 M1, respectively. Conpetition analysis

Conpet i t i Boantamalysiigmgwas conducted to study interaction anong the

above- desgriched t hr eenmouseraakibodiesipy-BSEhstvooeadrReseisenti n.

P- sel ect i dduieSisa7 maj etmbtsgdrrat foonir s dob gamnehrian.RS6dss b rorvsimst | eukocyt es.

I n order du@sabnvest i gakrgssabiei@rviii@sdhivascaanti-kedtasapivexent bi ndi ng of
P-selectin to PSGA-1, binding of purified human P-selectin to activated T
cel I's wasgRasur ed bk Riesenst -RhalNSodifibpeRRtEROdI es. KPlLslo. known to
bl ock i ntm%EZQCtI on OJVPJ?&&@AS@&ETLQIs@xgﬁgmlaasig‘cl ‘)%'GAIC!?I&Q]KaS a p(?&btllo\{v_@: %“t rol.
Human PBNE, wer e aCtdvys%gs%gss}é\%h%sné%ﬁ%yic?&@s&ﬁﬁ@é’gﬁ%@m mal nt %EQ%Q ol é L-2-

cont ai ni ng medi um f or ays. e cells were incubated with trtrated )9F9,
15A7, 43B6, KPL-1 (an PSG.-1 antagonist), or a control antibody (9E10) for
30 ni nut E§2YBT PRI BY t he addition of recombi nant hunman P-sel ectin (1.25
tg/nl). BPHEIMg of TPEEIERTPR IS GRTr VAT RS e R HEavEsed by

anti - P- séf 8¢t i n- FI TOUIFEFS /8P S S BRET PSS ECHENVROEE TIPS AT T M2 P evi ous
reports, PRPRZ 1 al nOeLvesseRsYREEIRFSAbWFIFSHEH POAPETCEB T ANCESBINMAHG to activate
T cells at a |low concentration (0.31 pg/m). 43B6 bl ocked bi ndi ng of

P- sel ect inpret @5 act | \ratrervAnveldsiggreifreret iovebyroascckiPrust  di dszahiemeass)a

hi gher cermeentr at i carrefonSFESrmsiLreoavedviseccaabiveaesvrive sanecefrh @ct 3s6)

| ndeed, @u8s p, g/ NkrKBiovGkTI43BG L masrANe eded vdsarialedcrstivss 0% ofsed he nbi ndi ng.
In contrast, 5 1.1,g/m 9F9 was required. Mreover, 15A7 did not have any
inhibitory effect on P-selectin binding even at 20 jig/m. Surprisingly, it
enhanced bi ndiPhgndds Rus ebtaitied ené¢@lePEGENatized heAZ heawudriddight dhaiag. eThdsat 15A7

and P-selectiin bind to different, notifs of P -1 on activated cells.
The fact pquglgc%l\gg(?t ncFOﬁ%i‘ns(g??FFgéP@ %I"T’? ‘Fef-uéel)? EF%IP?U‘F SpRGEpatgnts at es

that in yiy@e@dMvat itn QMebd 1PlhimahSe0 5 AT YR BRSR Pttt vt te dt oA $ts
imunity by interfering Psel ectin-dependent recruitnent of |eukocytes.

It has baebitity gond edCHRrare8Ciants stably rypresstarh@P 1 6and tevedureapoplosis éh et s.

The effegts.of, 15A7 anti ieson _platel et re examned...lt was found
Chat *t hetsok il bl @Bt EnABReBUB} et el T daBr ARA RS Moman

pl at el et BrepafaibdVBE Ehdnerkddil IeimAMiparAgfieddidnt i body TAB4 agai nst nouse

PSGL- 1 A nonocl onal ant] body agai nst nouse PSG.-1, TAB4, was prepared

in the manner Celnproducing hpmanized prhiclieser ppldlpdies weseg gneated. Morenduced T

cell apo j S1id i epligt 1% o Y 1 if it
Mt ert or SOOI B B AR RICT GRS dlot ity oA ol
conpet i tapmom@ivad yasmidsdy ghatioporatien using alécnedhuiser appanatha(BibeRd4che net hod
descri bed i n Exanpl | t found that TAB4 di.d not .inhihit nouse

P sel eot FIPBHARENG: 1 Node eI LGR Asordng ShEEPAFUHCRS N gh as 20
P, o/ M . EXARIEs 4B AMRLES OS] @B PlashAM RALiIBRaARA byRfidestihdBhth A4BAT 17E5,
and 18D12 Addi tional nonocl onal antibodi es agai nst human PSG.-1, 4B7,
5C4, 12Enzym4BAll taBsctiandwesDreeiormed osiopdpactllsrin PBS. andpdrugtastiofig t o an
activated T cell, they all induced death of the activated T cells.
Conmpetition anal ysis was conducted in the manner described in Exanple 2 to
determne if they bl ocked interaction between PSG.-1 and Pselectin. It was

H

found that these antibodies have littlg, if any, inhibitory effect on hunman
P-sel ectin binding to human PSG.-1, evén at the highest concentration
tested (5 ig/nl). OTHER EMBCODI MENTS Al'l of the features disclosed in

this specification may be conbined in any conbi nation. Each feature

disclosed in this specification nay be replaced by an alternative feature
serving the sane, equivalent, or simlar purpose. Thus, unless expressly
stated ot herw se, each feature disclosed is only an exanple of a generic
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9. An isolated antibody that binds specifically to am no acid residues

115-126 of human P-Sel ectin d ycoprotein Ligand 1. 10. The anti body
of claim9, wherein the anti body binds specifically to am no acid residues
117-123 of human P-Sel ectin d ycoprotein Ligand 1. 11. The anti body

of claim 10, in_.the antibody binds.specifically to ing acid residues
1107151 0P PR S o S ROt ER IO Al imo tvd SESRRLARENE,  f FEoay
of clai m QuinnBelAlsh AfMS 48 HobROA Yelbdifk WotRBuA (DMINT 109@i n and a heavy chain
conprising, respectively, SEQ ID NGs: 1-3 and SEQ I D NGs: 4-6. 13. The
ant i body 6BSdiyapxanthinelthemsiline nieeiaanippleowyt) angddpglmdyenpherolie-wid wes i n

A ycoprotein. Li gan on an. activated T-cel]l . .induces death of the

ac | vat edehblid) ftiody-BrogRting Rk RER 5oy et wid IR ST GBI e Senes boay

i ncl udes  gf Aritkly Ghde BuRdd s@pé}ﬁ@cﬂﬂtbiy'MISACorrp” sing, respectively, SEQID
NOs: 1-3 and SEQ I D NGOs: 4-6. 15, A method of inducing death of an
activated T celsolatesorehs wsiheplawert incetumy tgn onloy-Eoagdigm., ang ltyfedc| ai ms 4

to 14 wit i ce i i ndi i y.os 0 the
acti vat edglp%@lé%% : ibv\r‘lfgg@ges?%g'eé*@bgm? %@%ﬁ%@t@%ﬁg@éplg.elafsdlg&%@f Use of an
anti body ahplaiycoott pedteial AiSephatodedCI-4 Bl M fidravshimpdr tihessuchiwith wadiianment
for nmodul ating a To cell -nedi at ed .i nmune _yesponse i subj. ect erein the
Subj oot et (03 TR et mVe TH-Tehareh or00anyENECE S TaH GXebuerve T
cel | - medi af,R0,| GRUN) : . 1 AV r€iqy t he
conditi onpi S aln i nf I%gprﬁiatgg@%%giffgregég,O%(Z;nTrygﬁgiym%g di seascié—lf?C hé\ﬁgl%e%drzigi C

di sease, bY0 mMrotaC])cthabeund antibodied 8/ereT¢lated sathodn ditadmbufer cahermang0tihe

ot sol a2 o RGPS Gk | AR R ST e mmunogl obul i n
chai n of gifaideRiretleatsm 2. 20. A vector conprising the nucleic acid

of claim 19. 21 An isolated host cell conprising a nucleic acid
encodi ng SEQ IBinfing:affiniges of thegbyvepslageribedqnguse, chimerioand Agmagizedtléd Thost
cel |l compyi.l e l L.0g: ID NO 19, 20, 25 or 26.

23. The hagjglt%b&ckg? %e%?&eéﬁnﬁ%@f?%ﬁgkgnggﬁ Merein the cell is bacterial
cell, a yeast Melde 15\ pwanbiotieylbted dy an BB inkcRilfo-NBIS-BiotmsysttmaRicced | .

24. The host cell of_ claim 23. wherein _the ldan cell. is a ri doma
ol 1| Biotechmlon, Caplbada ! B OG- SUBE by RO "GROIED & HSUAE { SA] e
wher ei n tHhe /G iDeg i ?f B¢ IR @113545%8\/“?’0"5 nmoles of 88Ho NHUHi bR Hhe

according to any one of clains 4 to erein the antibody Is a humani zed
ant i body .mixture wa@ thenAncubsidandde foml2i Homdybeftratirdsi matsnsspaeirdmewd by t o hunan

T SRR SR g SRR 8 g~
sequence vafs s&fF8d 4t°NQintil8se. and (ii) a heavy chain conprising a variable

regi on having the am no acid sequence of SEQ ID NO 20. SEQUENCE LI STI NG
<110> AbGenoniSee/dstnséicantsotiably expresig IBODIESDL02 psrensed 25 70002 vhlngnam 40>

PCT/ US20Q%) 96D dfeen! Blstit RBRed Wctle TSR Tvas s 8P4 PRP Meivhorhg afdRds 22 10

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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<160> 100 <170> Fast SEQ for Wndows Version 4.0 <210> 1 <211> 16 <212> PRT
<213> Mus nusculus <400> 1 Arg Ser Ser Gn Ser Ile Val H's Asn Asp Ay Asn
Thr Tyr Phe du 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> Muis

muscul us <400> 3 Phe G n Gy Ser Tyr Val Prq Leu Thr 15 <210> <211> 5
<212> PRT <213% vwasdoprisihat 1h8 haligppimugompgingLonerpratigno f%ouségféi Was<211>

17 <212> 5) % ué%?@hﬁ@ﬁmgygﬂﬂir%ric and humanized 15A7 were around 5.71 pg/ml and
4.51 pg/ml, respectively. These results indicate that the affinities of mouse, chimeric, and
humanized 15A7 are comparable. In other words, the binding affinity (Ka) for mouse
15A7 is 4.03 x 10" M"! while those for chimeric and humanized 15A7 are 2.62 x 10’ M™!
and 3.33 x 10’ M}, respectively.

Competition analysis

Competition analysis was conducted to study interaction among the above-

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> 5 Tyr Ile Asn Gy Gy Ser Ser Thr Ile Phe Tyr Ala Asn Ala Val Lys
151015 dy <210> 6 <211> 11 <212> PRT <213> Mus nuscul us <400> 6 Tyr Ala
Ser Tyr Ay Ay Ay Ala Met 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 Hi s 1510
<210> 8 <211> 7 <212> PRT <213> Mis nuscul us < 00> 8 d Sef Asn Leu

Al a Ser 15 <21lyhagbeeprgporgpdibat RS (PRT 1xerpiessd %é%‘{?i@%/ @&Fﬁs Bnan Tyr

Ser @y Tl & 11584 ahftbodizs 57 E}f?{?elé]t.g wefelexantned. It was found that the antibodies

did not enhance or inhibit aggregation of human platelets.
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<212> PRT <213> Mus nuscul us <400> 10 Ala Tyr Tyr Ile Hs 15 <210> 11
<211> 16 <212> PRT <213> Mus nuscul us <400> 11 Val Asn Pro Asn Thr Ay Ay
Thr Ser Tyr Asn Pro Lys Phe Lys Gy 151015 <210> 12 <211> 10 <212> PRT
<213> Mus muscul us <400> 12 Ser Ay Ser Pro Tyr Tyr Arg Tyr Asp Asp 1510

2107 13 (Ol A S Tt M B, 200 10, M. T, ST S S
SZRIl:Z 332 ) ';/lzji g‘%ﬁr X fkbﬁlgfﬁg%%ﬂ%%}ﬂ% Srﬁ@se §SGL’915 T AR4I wWRE Brepafed IR 112 @inel ©
similar to the method described in Example 1. It 1nduced T cell apoptosis in vitro and
depleted T cells in vivo. To determine if it interfered with binding between mouse PSGL-
1 and mouse P-selectin, competition analysis was performed in the manner similar to the
method described in Example 2. It was found that TAB4 did not inhibit mouse P-selectin

binding to mouse PSGL-1 even at a concentration as high as 20 pg/ml.

EXAMPLE 4: Mouse Monoclonal Antibodies 4B7, 5C4, 12E7, 14B3, 17ES, and

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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Phe Gn Gy Ser Hs Val Pro Trp Thr 15 <210> 16 <211> 16 <212> PRT <213>
Mus muscul us <400> 16 Thr Asn Ala Met Asn Trp Val Arg G n Ala Pro Ay Lys
Ay Leu Gu 151015 <210> 17 <211> 9 <212> PRT <213> Mus muscul us <400> 17
Thr Tyr Tyr Ala Asp Ser Val Lys Asp 15 <210> 18 <211> 9 <212> PRT <213> Mus
muscul us <400> 18 Ay Gy Ser Tyr Trp Tyr Phe Asp Val 15 <210> 19 <211> 131
<212> PRT <213> Mus nuscul us <400> 19 Met Lys Leu Pro Val Arg Leu Leu Val

Leu Met Phe Trp Ile Pro Ala 151015
CLAIMS:

1. An isolated immunoglobulin chain comprising three amino acid sequences selected
from (i) SEQ ID NOs: 1-3; or (ii) SEQ ID Nos: 4-6.

2. The immunoglobulin chain of claim 1, wherein the immunoglobulin chain
comprises an amino acid sequence selected from SEQ ID NOs: 19, 20, 25 or 26.

3. The immunoglobulin chain of claim 2, wherein the immunoglobulin chain
comprises an amino acid sequence 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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Ser
Leu
Asn
Pro
Asp
Arg Val
Tyr Val

Ser

Leu Asn
G n Leu
Leu Ser
Val Arg
Gy Ser
Il e Ser

Ser Asp
Ay Asp dn
Asp Ay Asn
Lys Leu Leu
Arg Phe Ser

I'le
Al a
Thr
I'le
Ay

Au Ala du

Pro Leu

Leu Vadsidehel 19e 1\ @huken PldeRcli€ GlyleysrofdyLikedOL5  Val

Val

Thr

du Ser

Met
Ile
Phe
Tyr Lys
Ser Gy
Asp Leu
Phe Gy

Leu
Ser
Tyr

Thr A n
Ser Cys
Gu Trp
Val Ser
Ser Gy
Ay lle
Ala Ay

Thr
Arg
Tyr
Asn
Thr
Tyr
Thr

Gy Ay Ay Leu Val
Cys Ala Ala Ser Gy
G n Al a Pt Tl entibpdy aiclpin &wiseBBBoantbedy Tiopidesd light dhaimppd ¢ heeviasn d y
Ser  TtHain dotnphkigg, Typedivaly SI(DITPROsAsNan SEQ/E) NDyst-6d y Arg Phe Thr

Arg Asp Asn Pro Lys Asn

13. The antibody of claim 9, wherein the antibody, upon binding to P-Selectin

Phe Thr

Leu
Ser
Adn
Phe
Phe
Cys

Leu

Pro
Ser
Leu
Arg
H s
Tyr
Lys

Ser
Gn
Lys
Ser
Thr

Leu Pro Val

Ser

202530 Ser
I e 354045 Val Hi s

Pro 505560 Ay dn Ser

65707580 dy Val

Pro

859095 Leu Asn Ile Ser
100105110 Phe G n Ay Ser
115120125 A u Leu Lys 130
<210> 20 <211> 138l é@t;antlkmsrok@mwlOwbermﬁm@hn@dﬁhmdsspz@ﬁnﬂélw tapinSe¢id Ar g

G n Cys Asp Val

G n 202530 Pro Ay Ay Ser Arg Lys
Phe 354045 Ser

Ser

Phe Ay Met H's Trp

Glycoprotein Ligand 1 on an activated T-cell, induces death of the activated T-cell.

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 ¢laim 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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859095 Thr Leu Phe Leu G n Met Thr Ile Leu Arg Ser Qu Asp Thr Ala lle
100105110 Tyr Tyr Cys Ay Arg Tyr Ala Ser Tyr Ay Ay Ay Ala Met Asp Tyr
115120125 Trp Ay Gn Ay Thr Ser Val Thr Val Ser Ser 130135 <210> 21
<211> 130 <212> PRT <213> Mus nuscul us <400> 21 Met Asp Phe Leu Val Gn Ile
Phe Ser Phe Leu Leu Ile Ser Ala Ser 151015 Val Ala Met Ser Arg Ay du Asn
Val Leu Thr Gn Ser Pro Ala |le 202530 Met Ser Ala Ser Pro Ay G u Lys Val
Thr Met Thr Cys Arg Ala Ser 354045 Ser Thr Val Asn Ser Thr Tyr Leu H's Trp
Phe G n G n Lys Sér T® hossod5601aih a3 Selrerdn theloyesnrhaian Telpislal hybiigoma@ejl. Ser Ser
Asn Leu Al a Ser Gly 65707580 Val Pro Ala Arg Phe Ser Gy Ser Ay Ser Ay
Thr Ser Tyr Ser &5&%@9&1 Elzrorcinllgeco §%}' ong%f MRk 49 oy Mhéciffitt HeRaa Ala Thr
Tyr Tyr Cys 10010@q 0 n Tyr  Ser Gy Tyr Pro Leu Thr Phe y Ala Ay
Thr Thr Leu {Elei‘i%ité 5 Leu Lys 130 <210> 22 <211> 138 <212> PRT

26. An antibody according to any one of claims 4 to 14, wherein the antibody is a

humanized antibody.

27. Anisolated antibody that binds specifically to human P-Selectin Glycoprotein Ligand
1 (PSOL-1), wherein the antibody comprises (1) a light 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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<213> Mus nuscul us <400> 22 Met Qu Trp Ser Trp Val Phe Leu Phe Leu Leu Ser
Val Thr Thr dy 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 Ay Tyr
Ser Phe 354045 Thr Ala Tyr Tyr Ile Hs Trp Val Lys Gn Ser Hs Gy Lys Ser
Leu 505560 Au Trp Ile Ay Arg Val Asn Pro Asn Thr Ay Ay Thr Ser Tyr Asn
65707580 Pro Lys Phe Lys Ay Lys Abspueher bkedrAsn Val Asp Lys Ser Ser Ser
859095 Thr Ala Tyr Met Qu Leu Arg Ser Leu Thr Ser Qu Asp Ser Ala Va
1001051101 0py pbQanon@Bys CAkporatgoser Ay Ser Pro Tyr Tyr Arg Tyr Asp Asp Trp
115120125 Ay Gn Ay Thr Thr Leu Thr Val Ser Ser 130135 <210> 23 <211> 131
<212> PRIZ21¥HE008Evuscul us <400> 23 Met Lys Leu Pro Val Arg Leu Leu Val
Leu Met Phe Trp Ile Pro Ala 151015 Ser Ser Ser Asp Val Leu Met Thr G n Thr
Pro Leu_ P 02530 Ser Leu Ay Asp Gn Ala Ser Ile Ser Cys Arg
Ser Ser Gn égékll'?googgqh%%S Val Asn Ser Asn Gy Asn Thr Tyr Leu Gu Trp Tyr

Leu G n<iys PEus2005/016357
<141> 2005-05-10

<150> US 60/569,892
<151> 2004-05-10

<160> 100

<170> FastSEQ for Windows Version 4.0

<210> 1

<211> 16

<212> PRT

<213> Mus musculus

<400> 1
Arg Ser Ser Gln Ser Tle Val His Asn Asp Gly Asn Thr Tyr Phe Glu

1 5 10 15

<210> 2

<211> 7

<212> PRT

<213> Mus musculus

<400> 2
Lys Val Ser Asn Arg Phe Ser
1 5

<210> 3

<211l> 9

<212> PRT

<213> Mus musculus

<400> 3
Phe Gln Gly Ser Tyr Val Pro Leu Thr
1 5

<210> 4

<211> 5

<212> PRT

<213> Mus musculus

<400> 4
Ser Phe Gly Met His
1 5



505560 Gy Gn Ser Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser
65707580 Gy Val Pro Asp Arg Phe Ser Ay Ser Gy Ser Ay Thr Asp Phe Thr
859095 Leu Lys Ile Ser Arg Val Gu Ala Qu Asp Leu Gy Val Tyr Tyr Cys
100105110 Phe Gn Ay Ser H's Val Pro Trp Thr Phe Gy Gy Ay Thr Lys Leu
115120125 GQu Ile Lys 130 <210> 24 <211> 139 <212> PRT <213> Mius nuscul us
<400> 24,Met sLeu Leu Gy Leu Lys Trp Val Phe Phe Val Val Phe Tyr Gn Gy
151015 Vali-Hais Cys Au Val Gn Leu Val Qu Thr Ay Ay Gy Leu Val Gn
202530 PerslysT@y Ser Leu Lys Leu Ser Cys Ala Ala Ser Gy Phe Thr Phe
354045 AzB>Thns AsmcwWlue Met Asn Trp Val Arg Gn Ala Pro Gy Lys Ay Leu
505560 Gu Trp VaI Ala Arg Ile Arg Ser Lys Ser Asn Asn Tyr Ala Thr Tyr
65707580*%Brr SAl a Ser Val Lys Asp Arg Phe Thr lle Ser. Arg Asp Asp Thr
859095 IéSrASN)eE’hf GV TSR B8t "G nt MeCoAST T ARTR B PLlﬁsVaﬁhrLYE; u Asp Thr
1001051 Gy Met Tyr "Tyr Cys Val Arg &ly Gy Ser Tyr 1I‘rarp Tyr Phe Asp Val

1151201

<210> 6

<211> 11

<212> PRT

<213> Mus musculus

<400> 6
Tyr Ala Ser Tyr Gly Gly Gly Ala Met Asp Tyr
1 5 10

<210> 7

<211> 12

<212> PRT

<213> Mus musculus

<400> 7
Arg Ala Ser Ser Thr Val Asn Ser Thr Tyr Leu His

1 5 10

<210> 8

<211l> 7

<212> PRT

<213> Mus musculus

<400> 8

Gly Ser Ser Asn Leu Ala Ser
1 5

<210> 9

<211> 9

<212> PRT
<213> Mus musculus

<400> 9
Gln Gln Tyr Ser Gly Tyr Pro Leu Thr
1 5

<210> 10

<211> 5

<212> PRT

<213> Mus musculus

<400> 10



Trp Ay Ala Gy Thr Thr Val Thr Val Ser Ser 130135 <210> 25 <211> 112 <212>
PRT <213> Artificial Sequence <220> <223> Synthetically generated peptide
<400> 25 Asp Ile Gn Met Thr Gn Ser Pro Ser Ser Leu Ser Ala Ser Val Ay
151015 Asp Arg Val Thr Ile Thr Cys Arg Ser Ser Gn Ser Ile Val H's Asn
202530 Asp G YrASR1dN;Tyr Phe Qu Trp Tyr Gn Gn Lys Pro Ay Lys Ala
354045 Pyo Lys Leu Ley Ile Tyr Lys Val Ser Asn Arg Phe Ser Ay Val Pro
505560 Ser Arg Phe Ser Ay Ser Gy Ser Ay Thr His Phe Thr Leu Thr Ile
65707580 Ser Ser Leu G n Pro Qu Asp Phe Ala Thr Tyr Tyr Cys Phe A n Ay
859095 sero>Tyr Val Pro Leu Thr Phe Ay Gn Ay Thr Lys Val Qu Ile Lys
100105149+ 1=219> 26 <211> 120 <212> PRT <213> Artificial Sequence <220>
<223> Symt¥iefftal | y generated peptide <400> 26 Gu Val Gn Leu Val G u Ser
Ay 4dya@Yy lﬂ‘é%m%%/u]@isn Pro Gy Gy 151015 Ser Leu Arg Leu Ser Cys Ala Al a
Ser Ay_FRhe Thr Phe Ser Ser Phe 202530

Val Asn Pro Asn Thr Gly Gly Thr Ser Tyr Asn Pro Lys Phe Lys Gly
1 5 10 15

<210> 12

<211> 10

<212> PRT

<213> Mus musculus

<400> 12
Ser Gly Ser Pro Tyr Tyr Arg Tyr Asp Asp
1 5 10

<210> 13

<211> 16

<212> PRT

<213> Mus musculus

<400> 13

Arg Ser Ser Gln Ser Ile Val Asn Ser Asn Gly Asn Thr Tyr Leu Glu
1 5 10 15

<210> 14

<211> 7

<212> PRT

<213> Mus musculus

<400> 14
Lys Val Ser Asn Arg Phe Ser
1 5

<210> 15

<211> 9

<212> PRT

<213> Mus musculus

<400> 15
Phe Gln Gly Ser His Val Pro Trp Thr
1 5

<210> 16

<211l> 16

<212> PRT

<213> Mus musculus



Gy Met His Trp Val Arg Gn Ala Pro Ay Lys Gy Leu Qu Trp Val 354045 Al a
Tyr Ile Asn Ay @y Ser Ser Thr Ile Phe Tyr Ala Asn Ala Val 505560 Lys Ay
Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Thr Leu Tyr 65707580 Leu G n

Met Asn Ser Leu Arg Ala GQu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Tyr
Ala Ser _Jys. Gy Gy Ay Ala Met Asp Tyr Trp Gy G n 100105110 Gy Thr Leu

Val Thr mialasgex: Sete kEa1260, 52108 ¢241,521d 39817232 1P0NAy €243> Mis nuscul us
<220> <221> CDS <222>5(1)-(393) <400>137 atg aag ttg cet 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<€¥yy éét gtc96 Ser Ser Ser Asp |le Leu Met Thr Gn Thr Pro Leu Ser
Leu Pro<34> 202530 agt ctt gga gat caa gcc tca ata tct tgc aga tct agt cag
agc atti#A>SEf"Leu Ay Asp Gn Ala Ser Ile Ser Cys Arg Ser Ser Gn Ser lle
354045 gtd cat aat gat gga aac acc tat ttt gaa tgg tac ctg cag aaa ccal92
Val H s _Asn Asp Gy Asn Thr Tyr Phe Qu Trp Tyr Leu Gn Lys Pro

Thr Tyr Tyr Ala Asp Ser Val Lys Asp
1 5

<210> 18

<211> 9

<212> PRT

<213> Mus musculus

<400> 18
— Gly Gly Ser Tyr Trp Tyr Phe Asp Val
1 5

<210> 19

<211> 131

<212> PRT

<213> Mus musculus

<400> 19
Met Lys Leu Pro Val Arg Leu Leu Val Leu Met Phe Trp Ile Pro Ala
1 5 10 15
Ser Ser Ser Asp Ile Leu Met Thr Gln Thr Pro Leu Ser Leu Pro Val
20 25 30
Ser Leu Gly Asp Gln Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile
35 40 45
Val His Asn Asp Gly Asn Thr Tyr Phe Glu Trp Tyr Leu Gln Lys Pro
50 55 60
Gly Gln Ser Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser
65 70 75 80
Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr His Phe Thr
85 90 95
Leu Asn Ile Ser Arg Val Glu Ala Glu Asp Leu Gly Ile Tyr Tyr Cys
100 105 110
Phe Gln Gly Ser Tyr Val Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu
115 120 125
Glu Leu Lys
130

<210> 20

<211> 139

<212> PRT

<213> Mus musculus

<400> 20
Met Asp Ser Arg Leu Asn Leu Val Phe Leu Val Leu Ile Leu Lys Gly
1 5 10 15

4.



505560 ggc cag tct cca aaa ctc ctg atc tac aaa gtt tcc aat cga ttt tct240
@y Gn Ser Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser 65707580
ggg gtc cca gac agg ttc agt ggc agt gga tca ggg aca cat ttc aca 288 @y Val
Pro Asp Arg Phe Ser Ay Ser Gy Ser Ay Thr Hi s Phe Thr 859095 ctc aac atc

agC agaygi gslgaély&%p 9%9 819& L‘é& Qraggé‘l@%ErteﬁE/ & g%%%%!rﬁ%lﬁsn Ile Ser Arg
Val Qu Ala A u Agp Ay I'le Tygs Tyr 10010 O ttt caa ggt tca tat

gtt cctped Gigcgyt ts@rggtg %Lg@@eac@y@aga@ng 3&%%2%@ fh:Gpye Ser Tyr Val Pro
Leu Thr Phe A3y Ala Ay Thr LysioLeu 115120125 gag ctg aaa Qu Leu Lys 130
393 393SexZtO>PHREGLY Mer Hik/ TxP V23 DNACTR2 3z Mes Chudoul by 220> <221> CDS
<222> (1)..50(417) <400> 28 abg %ac tcc agg cf« aat tta gtt ttc ctt gtc ctt
att ttaG é"r@g‘f%8ANEtTYAs eSefn Ay FeuSasrrcrelrvale Piveé Teu™al Leu Ile Leu

Lo S ndP ARG, 009, A BR L0 E 0,01 980 61 ARYsR02 00 (12 ot
95
Thr Leu Phe Leu Gln Met Thr Ile Leu Arg Ser Glu Asp Thr Ala Ile

100 105 110
Tyr Tyr Cys Gly Arg Tyr Ala Ser Tyr Gly Gly Gly Ala Met Asp Tyr
115 120 125
Trp Gly Gln Gly Thr Ser Val Thr Val Ser Ser
130 135

<210> 21

<211> 130

<212> PRT

<213> Mus musculus

<400> 21
Met Asp Phe Leu Val Gln Ile Phe Ser Phe Leu Leu Ile Ser Ala Ser
1 5 10 15
Val Ala Met Ser Arg Gly Glu Asn Val Leu Thr Gln Ser Pro Ala Ile
20 25 . 30
Met Ser Ala Ser Pro Gly Glu Lys Val Thr Met Thr Cys Arg Ala Ser
35 40 45
Ser Thr Val Asn Ser Thr Tyr Leu His Trp Phe Gln Gln Lys Ser Gly
50 55 60
Ala Ser Pro Lys Leu Trp Ile Tyr Gly Ser Ser Asn Leu Ala Ser Gly
65 70 75 80
Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu
85 90 95
Thr Ile Ser Ser Val Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gln
100 105 110
Gln Tyr Ser Gly Tyr Pro Leu Thr Phe Gly Ala Gly Thr Thr Leu Glu
115 120 125
Leu Lys
130

<210> 22

<211> 138

<212> PRT

<213> Mus musculus

<400> 22
Met Glu Trp Ser Trp Val Phe Leu Phe Leu Leu Ser Val Thr Thr Gly

1 5 10 15
Val His Ser Glu Val Gln Leu Glan Gln Ser Gly Pro Asp Leu Val Lys
20 25 30
Pro Gly Ala Leu Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ser Phe
35 40 45
Thr Ala Tyr Tyr Ile His Trp Val Lys Gln Ser His Gly Lys Ser Leu
50 55 60
Glu Trp Ile Gly Arg Val Asn Pro Asn Thr Gly Gly Thr Ser Tyr Asn



Val Gn Cys Asp Val Gn Leu Val Qu Ser Ay Ay Ay Leu Val Gn 202530 cct
gga ggg tcc cgg aaa ctc tcc tgt gca gcc tct gga ttc act ttcld44 Pro Ay Ay
Ser Arg Lys Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe 354045 agt agc ttt gga
atg cac tgg gtt cgt cag gct cca gag aag ggg ctg 192 Ser Ser Phe Gy Met His
Trp Val gArg G n Ala Pro Qu Lys Gy Leu 505560 gag tgg gtGgygca tac att aat
ggt ggcragtiy@gbhelCgs ali§ L€ atatrigcaddAsMH whiThe Yok Nasdyrsekl e Asn Gy Gy
Ser Ser Thr Ile Phe Tgsr Al a 65707580 aac gca gtg aag ggs cga ttc acc atc
tcc agaTgalaatyrcdet 3g bat 288 A3nLAl ah¥aderl§bu Gey JxrgaRhe/aThr [l e Ser Arg
Asp Asn Pro Lys A3A0859095 acc ctgl®3c ctg caa atg ddc att cta agg tct gag
gac achQ%@Yét‘ﬂ]’%fSélﬁ' HEILeRr Bhe seuP@ AYMERY r ThfY ggg AsuPr9p Fr8Ber A u Asp Thr
Ala I1e,1001051T0 tat tac t aqg tat gct agt°tac gga ggg ggt gct atg
gac tat %%"41 yr yf"?ﬁ@f%lrd”v %E‘@ rs%lgge’éer Tyr Ay dy Gy Ala Met Asp Tyr
115120125 tgg ggt caa gga aCcc tca gtc acc gtc tcc tcad4l7 Trp Gy Gn dy
Thr Ser Val Thr Val Ser Ser 130135 <210> 29 <211> 390 <212> DNA <213> Muis

nuscul usz 22> <221> CDS <222> (1)...(390) <400> 29
<211> 131
<212> PRT
<213> Mus musculus

<400> 23
Met Lys Leu Pro Val Arg Leu Leu Val Leu Met Phe Trp Ile Pro Ala
1 5 10 15
Ser Ser Ser Asp Val Leu Met Thr Gln Thr Pro Leu Ser Leu Pro Val
20 25 30
Ser Leu Gly Asp Gln Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile
35 40 45
Val Asn Ser Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Leu Gln Lys Pro
50 55 60
Gly Gln Ser Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser
65 70 75 80
Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
85 S0 95
Leu Lys Ile Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys
100 105 110
Phe Gln Gly Ser His Val Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu
115 120 125
Glu Ile Lys
130

<210> 24

<211> 139

<212> PRT

<213> Mus musculus

<400> 24
Met Leu Leu Gly Leu Lys Trp Val Phe Phe Val Val Phe Tyr Gln Gly
1 5 10 15
Val His Cys Glu Val Gln Leu Val Glu Thr Gly Gly Gly Leu Val Gln
20 25 30
Pro Lys Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe
35 40 45
Asn Thr Asn Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
50 55 60
Glu Trp Val Ala Arg Ile Arg Ser Lys Ser Asn Asn Tyr Ala Thr Tyr
65 70 75 80
Tyr Ala Asp Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Thr
85 20 95
Gln Ser Met Ile Tyr Leu Gln Met Asn Asn Leu Lysg Thr Glu Asp Thr
100 105 110
Gly Met Tyr Tyr Cys Val Arg Gly Gly Ser Tyr Trp Tyr Phe Asp Val
115 120 125



atg
Phe
gca
Ser
cca
Au
ttg
Trp
tcc
Leu
tct
Ser

gat ttt ctg gtg cag att ttc agc ttc ttg cta atc agt gcc tca 48 Met Asp
Leu Val Gn Ile Phe Ser Phe Leu Leu Ile Ser Ala Ser 151015 417 9- gtt
atg tcc aga gga gaa aat gtg ctc acc cag tct cca gca atc96 Val Al a Met
Arg Gy GQu Asn Val Leu Thr Gn Ser Pro Ala Ile 202530 atg tct gca tct
099:032:133601 06, 36¢ §L0vAL 06, 290, g agelad Met Ser Ala Ser Pro Gy
Lys Val{;¢hr Met® Thr Cys A g Ala Ser 354045 tca act gta aat tcc act tac
cac tgg ttc cag cag aag tca ggt192 Ser Thr Val Asn Ser Thr Tyr Leu His
Phe Gn Gn Lys Ser Ay 505560 gcc tcc ccc aaa ctc tgg att tat ggc tca
aac<ttay get tct gga240 Ala Ser Pro Lys Leu Trp Ile Tyr Ay Ser Ser Asn
Al a<Bdr G% 65707580 gtc cct gct cgc ttc agt ggc agt ggg tct ggg acc
tac<t¥t> Ett288 Val Pro Ala Arg Phe Ser Ay Ser Ay Ser Ay Thr Ser Tyr
LeusB59085-1ddqt ok E*AHT°8gt gtg gag gct gaa gat gct gcc act tat tac tgc

cag336 Thy, Ile Ser Ser Val Qu Ala Qu Asp Ala Ala Thr Tyr Tyr Cys dn
1001051 Qagyrlt@l@t?&tng%sen@& LCBRSlGeaCy ttc ggt gct ggg acc acg ctg

gag384 @ n Tyr Ser

Pro Leu Thr Phe Ay Ala Ay Thr Thr Leu Qu

115120125006t g5 @aaa390 Leu Lys 130 <210> 30 <211> 414 <212> DNA <213> Mis
nmuscul ussp<22€>61n Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ser Ser Gln Ser Ile Val His Asn
20 25 30
Asp Gly Asn Thr Tyr Phe Glu Trp Tyr Gln Gln Lys Pro Gly Lys Ala
35 40 45
Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60
Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr His Phe Thr Leu Thr Ile
65 70 75 80
Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Phe Gln Gly
85 20 95
Ser Tyr Val Pro Leu Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105 110

<210> 26

<211> 120

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetically generated peptide

<400> 26
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe
20 25 30
Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Tyr Ile Asn Gly Gly Ser Ser Thr Ile Phe Tyr Ala Asn Ala Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Thr Leu Tyr
65 70 75 80
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ala Arg Tyr Ala Ser Tyr Gly Gly Gly Ala Met Asp Tyr Trp Gly Gln
100 105 110
Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 27
<211> 393
<212> DNA



<221> CDS <222> (1)...(414) <400> 30 atg gaa tgg agc tgg gtc ttt ctc ttc
ctc ctg tca gtc act aca ggt48 Met GQu Trp Ser Trp Val Phe Leu Phe Leu Leu

Ser Val Thr Thr Ay 151015 gtc cac tct gag gtc cag ctg cag cag tct gga cct
gac ctg gtg aag 96 vVal H's Ser Qu Val Gn Leu Gn Gn Ser Ay Pro Asp Leu

Val Lys_202530; GelL.999 gct tta gtg aag ata tcc tgc aag gct tct ggt tac tca
ttcld44 Pro Ay Ala Leu Val Lys Ile Ser Cys Lys Ala Ser Ay Tyr Ser Phe

354045 agiosgcc tac tac att cac tgg gtg aag cag agc cat gga aag agc ctt192
Thr Ala<Zu- @y Ile His Trp Val Lys Gn Ser Hs Ay Lys Ser Leu 505560 gag

tgg att<tpa ¢yPt. .gttox@at cct aat act ggt ggt act agc tac aac240 Qu Trp lle
@y Arg Val Asn Pro Asn Thr Ay Ay Thr Ser Tyr Asn 65707580 ccg aag ttc
aag ggc<H¥g gtc ata tta aat ta at aa tca tcc agc288 Pro Lys Phe Lys Ay
Lys Al aM'i‘—’l% 9AST ‘@55 i@p g %ET%%%@% 35% ?C‘Eac “8tg gag ctc
cgc age gt gYe a 2 t ¢t gag v ct gc '™ u Leu Arg Ser
Leu Thr Ser d u Asp Ser AI a Val 100105 10 tat tac tgt gca aga tcg gga tcc
CCC taccdabg@g@tt §4 98€ 133CatPHGc384ha I cENlctQyscAlARAgAG Se¢ Go¥ Ser Pro
Tyr Tyrsdr gederAsdp AsP rEupMALl Th20h25TRger6 azugger aed et vet ¢ aca gtc tcc
tca4l4 Ay G n dy0Thr Thr Leu Thr 2¥al Ser Ser 130135

agt ctt gga gat caa gcc tca ata tct tge aga tcet agt cag age att 144
Ser Leu Gly Asp Gln Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile
35 40 45

gta cat aat gat gga aac acc tat ttt gaa tgg tac ctg cag aaa cca 192
Val His Asn Asp Gly Asn Thr Tyr Phe Glu Trp Tyr Leu Gln Lys Pro
50 55 60

ggc cag tct cca aaa cte ctg ate tac aaa gtt tce aat cga ttt tet 240

Gly GIn Ser Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser
65 70 75 80

ggg gtc cca gac agg tte agt ggc agt gga tca ggg aca cat tte aca 288
Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr His Phe Thr
85 90 95

ctc aac atc agc aga gtg gag gct gag gat ctg gga att tat tac tgc 336
Leu Asn Ile Ser Arg Val Glu Ala Glu Asp Leu Gly Ile Tyr Tyr Cys
100 105 110

ttt caa ggt tca tat gtt cct ctc acg ttec ggt gct ggg acc aag ctg 384
Phe Gln Gly Ser Tyr Val Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu
115 120 125
gag ctg aaa 393
Glu Leu Lys
130

<210> 28

<211> 417

<212> DNA

<213> Mus musculus

<220>
<221> CDS
<222> (1)...(417)

<400> 28
atg gac tcec agg ctc aat tta gtt ttce ctt gte ctt att tta aaa ggt 48

Met Asp Ser Arg Leu Asn Leu Val Phe Leu Val Leu Ile Leu Lys Gly
1 5 10 15

gtc cag tgt gat gtg cag ctg gtg gag tct ggg gga ggc tta gtg cag 96

-8-



<210> 31 <211> 393 <212> DNA <213> Mus nuscul us <220> <221> CDS <222>
(1)...(393) <400> 31 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
Al a 151015 tcc agc agt gat gtt ttg atg acc caa act cca ctc tcc ctg cct

gt c96 Ser; I8h S abSWaYadid-edu NBl dIN s& MalhelPeey gl »ef kgu Pro Val
202530 agt ctt ggagz@at caa gcc tcc afc tct tgc aga t;gt agt cag agc attl44
Ser Leu Ay Asp Gn Ala Ser Ile Ser Cys Arg Ser Ser Gn Ser Ile 354045 gta
aat agt caatggggaugaace agg dat ctt acgasgt gga tre citggeagtaaactcead92 1val Asn Ser
Asn G yPASELITHFLYTYer l2ga GIsuldw FeTytys ala Gla $ars CPy PHE0OBH6@hggc cag tct cca
aag ctc ctg atctac aaa gtt tcc48ac cga ttt tct24® Ay Gn Ser Pro Lys Leu
Leu IIe% rgL ysS Vala Sgr AsntAr tPhcggtSerg 65507588§é|a%agt cg CEgAgggbﬁggStth
agt o a t r r e Ser y
Sgr gg @ g Tg% gsg E%: T tvg g%ctgg agjy Ste Lé’g ?gAg Utg gag gct gag
gat ctg gga gtt tat tac tgc336 Leu Lys Ile Ser Arg Val Qu Ala Qu Asp Leu
Ay Val gabykgd WecQysa 100103114 bt £RAgILgt CaaLCate Gkt €494E90 agg ttc ggt
gga ggceclaccrpaglcily 384 Rkead midglySesr Hes Nal 1R endrprTAraPhe Ay Gy Gy
Thr Lys d%u 115120125 ga&avcatc aaa393 A u ke Lys 130 80

aac gca gtg aag ggc cga ttc acc atc tcec aga gac aat ccc aag aat 288
Asn Ala Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Pro Lys Asn
85 90 95

acc ctg ttc ctg caa atg acc att cta agg tct gag gac acg gcc att 336
Thr Leu Phe Leu Gln Met Thr Ile Leu Arg Ser Glu Asp Thr Ala Ile
100 105 110

tat tac tgt gga agg tat gct agt tac gga ggg ggt gct atg gac tat 384
Tyr Tyr Cys Gly Arg Tyr Ala Ser Tyr Gly Gly Gly Ala Met Asp Tyr

115 120 125
tgg ggt caa gga acc tca gtc acc gtc tcc tca 417
Trp Gly Gln Gly Thr Ser Val Thr Val Ser Ser
130 135
<210> 29
<211l> 390
<212> DNA

<213> Mus musculus

<220>
<221> CDS
<222> (1) ...(390)

<400> 29
atg gat ttt ctg gtg cag att ttc agc ttec ttg cta atc agt gcc tca 48
Met Asp Phe Leu Val Gln Ile Phe Ser Phe Leu Leu Ile Ser Ala Ser

1 5 10 15

gtt gca atg tcc aga gga gaa aat gtg ctc acc cag tct cca gca atc 96
Val Ala Met Ser Arg Cly Glu Asn Val Leu Thr Gln Ser Pro Ala Ile
20 25 30

atg tct gca tct cca ggg gaa aag gtc acc atg acc tge agg gcc agce 144
Met Ser Ala Ser Pro Gly Glu Lys Val Thr Met Thr Cys Arg Ala Ser
35 40 45

tca act gta aat tcc act tac ttg cac tgg ttc cag cag aag tca ggt 192
Ser Thr Val Asn Ser Thr Tyr Leu His Trp Phe Gln Gln Lys Ser Gly
50 55 60

gce tec cce aaa ctce tgg att tat gge teca tec aac ttg get tet gga 240



<210> 32 <211> 417 <212> DNA <213> Mus nuscul us <220> <221> CDS <222>

(1)...(417) <400> 32 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 G n

Gy 151015 gtg cat tgt gag gtg cag ctt gtt gag act ggt gga gga ttg gtg cag

96 Val Ehs LyspQ ¥y ¥aleuGih kel Nl o WeThe Gl GhY Maysbewyal G n 202530
cct aaa g¢gg tca ttg aaa cfg tca tgt gca geg tct gga ttc acggpttcldd Pro Lys

Ay
gcc
Asn
aga
Lys
ttc
Ile
aaa
du
ttc
Val

Ser Leu Lys Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe 354045 aat acc aat

at ggeacctggrtgtec age &fgggctastCaggaat apg goi tbt gb@2cdsnrcdhr 28sn Al a Met
Tr pva/alPrAr gaGhng Alha $yo G weky8lyGsyr IBy BHS55690 Tyaastggegtt gct cgc ata
agt aaa agt aat adb tat gca aca taf240 Au Trp Val Ma Arg Ile Arg Ser
Ser Asn Asn Tér Ala Thr Tyr 65707580 tat gcc gat tca gtg aaa gac agg

acc2gt @f ¥ %ltgé 99t #7889y ECAIHC BT 5951 t995*Asp 3APg Phe Thr
Ser "Ar glis%zr@i)g ﬁ? giﬁg%%gﬁaﬁs gt arytat’e tat g %glﬁtg aac aac ttg
act gag gac aca336 G n Ser Met Ile Tyr Leu G n t Asn Asn Leu Lys Thr

Aspcahitad AL0§d1 R 8060t & tadly £RCg4Olgc0t ShAga: GUg 9 39C kag tgg tac
gatcut a384ked yl Mt r oo T TRy SPab1Angda@ly Ghy eerneyeidrp Tyr Phe Asp
115120125 11gg ggc gca ggg aee acg gtc acc gtezstcc tcadl?

ctg aaa 390
Leu Lys

130

<210> 30

<211> 414

<212> DNA

<213> Mus musculus

<220>
<221> CDS
<222> (1) ...(414)

<400> 30
atg gaa tgg agc tgg gtc ttt ctec tte cte ctg tca gte act aca ggt 48
Met Glu Trp Ser Trp Val Phe Leu Phe Leu Leu Ser Val Thr Thr Gly

1 5 10 15

gtc cac tct gag gtec cag ctg cag cag tct gga cct gac ctg gtg aag 96
Val His Ser Glu Val Gln Leu Gln Gln Ser Gly Pro Asp Leu Val Lys
20 25 30

cct ggg gect tta gtg aag ata tcc tge aag get tet ggt tac teca tte 144
Pro Gly Ala Leu Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ser Phe
35 40 45

act gcc tac tac att cac tgg gtg aag cag age cat gga aag agc ctt 192
Thr Ala Tyr Tyr Ile His Trp Val Lys Gln Ser His Gly Lys Ser Leu
50 55 60

gag tgg att gga cgt gtt aat cct aat act ggt ggt act age tac aac 240
Glu Trp Ile Gly Arg Val Asn Pro Asn Thr Gly Gly Thr Ser Tyr Asn
65 70 75 80

ccg aag ttc aag ggc aag gcc ata tta aat gta gat aag tca tcec agce 288
Pro Lys Phe Lys Gly Lys Ala Ile Leu Asn Val Asp Lys Ser Ser Ser
85 90 95
aca gcc tac atg gag ctc cgce agce ctg aca tct gag gac tct geg gtce 336
Thr Ala Tyr Met Glu Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val
100 105 110

tat tac tgt gca aga tcg gga tce ccc tac tat agg tac gac gac tgg 384
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Trp
PRT
Ser
Val
Gn
Pro
H s
Asn

Gy Ala Ay Thr Thr Val Thr Val Ser Ser 130135 <210> 33 <211> 111 <212>
<213> Mus nuscul us <400> 33 Asp Ile Val Leu Thr Gn Ser Pro Ala Ser Leu
Val Ser Leu Gy 151015 Gu Arg Ala Ser Ile Ser Cys Lys Ala Ser G n Ser
Asp Tyr Asp 202530 Ay Asp Ser Tyr Met Asn Trp Tyr G n Gn Lys Pro Ay
Pro 5404 L |.e Na uSer Ay lle
T E%ggoﬁ%r gléli_’%]%gsi% lg%l feér nggyéle%r%?g §g£ p%s%p hr Leu Asn Ile
65707580 Pro Val Gu Gu G u Asp Ala Ala Thr Tyr Tyr QIS G@n Gn Ser
859685 ceh s pedraet Teqr Iha Jehetdd yeldy Ay Thr Lys Leu d u4ike Lys

1001051¢0y €280 y3hxThi>Lel] Zhix Vh2>SRRFex213> Mus nuscul us <400> 34 Asp lle

Leu
Ser
Tyr

Met Thi3@G n Thr Pro Leul®er Leu Pro Val Ser Leu @Ay 151015 Asp Gn Al a
Ile Ser Cys Arg Ser Ser Gn Ser Ile Val H's Asn 202530 Asp Ay Asn Thr

Phe<2qot§ JIp Tyr Leu Gn Lys Pro Gy G n Ser 354045

<211> 393
<212> DNA
<213> Mus musculus

<220>
<221> CDS
<222> (1)...(393)

<400> 31
atg aag ttg cct gtt agg ctg ttg gtg ctg atg ttc tgg att cct gct 48
Met Lys Leu Pro Val Arg Leu Leu Val Leu Met Phe Trp Ile Pro Ala

1 5 10 15

tcc agec agt gat gtt ttg atg acc caa act cca ctc tcc ctg cct gte 96
Ser Ser Ser Asp Val Leu Met Thr Gln Thr Pro Leu Ser Leu Pro Val
20 25 30

agt ctt gga gat caa gcc tcec atc tct tge aga tct agt cag agc att 144
Ser Leu Gly Asp Gln Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile
35 40 45

gta aat agt aat gga aac acc tat tta gaa tgg tac ctg cag aaa cca 192
Val Asn Ser Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Leu Gln Lys Pro
50 55 60

ggc cag tct cca aag ctc ctg atc tac aaa gtt tce aac cga ttt tcect 240
Gly Gln Ser Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser
65 70 75 80

ggg gte cca gac agg ttc agt gge agt gga tca ggg aca gat ttc aca 288
Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
85 90 95

ctc aag atc agc aga gtg gag gct gag gat ctg gga gtt tat tac tgc 336
Leu Lys Ile Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys
100 105 110

ttt caa ggt teca cat gtt cecg tgg acg ttc ggt gga ggc acc aag ctg 384
Phe Gln Gly Ser His Val Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu
115 120 125
gaa atc aaa 393
Glu Ile Lys
130

<210> 32

<211> 417

<212> DNA

<213> Mug musculus
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Pro Lys Leu Leu
Arg Phe Ser Ay

Arg val d

u Al a

Val Pro Leu Thr

<211> 116

<212>

Ay Ay.&y Leu

Ser dy<Phe Ths
A u Lys<Azp lLeu.

Tyr Pro Asp Ser

Asn IIe“I*.‘é%t‘-F%ét o 0 i Cotyrh
rcéygAP%)i [0S ﬁ?%sﬂ?gy% Ifyr *frp Ay Gn

r°EetF16 TlIOYSTﬁfg\Yé‘I S PRVt 5 < 6>TY§GG§§fi¥ 120 <212> PRT

<213> NUs muscul us <400> 36 Asp Vval G n Leu Val GQu Ser dy dy Ay Leu Val

G n Progd Yal 84t gag gtg cag ctt gtt gag act ggt gga gga ttg gtg cag 96

His Cys Glu Val Gln Leu Val Glu Thr Gly Gly Gly Leu Val Gln

Met Tyr %
Ay Thr

Val

cct
Pro

aat
Asn

gaa
Glu
65

tat
Tyxr

caa
Gln

Ile Tyr Lys Val Ser Asn Arg Phe Ser Gy Val Pro 505560 Asp
Ser Ay Ser Ay Thr H's Phe Thr Leu Asn Ile 65707580 Ser

GQu Asp Leu Ay Ile Tyr Tyr Cys Phe Gn Ay 859095 Ser Tyr
Phe dy Ala Ay Thr Lys Leu Qu Leu Lys 100105110 <210> 35
PRT <213> Mus nuscul us <400> 35 Qu Val Lys Leu Val Gu Ser
Val Lys Pro Ay Gy 151015 Ser Leu Lys Leu Ser Cys Ala Al a
Phe Ser Thr Tyr 202530 Ala Met Ser Trp Val Arg Gn Thr Pro

GwiMrp Val 354045 Ala Ser Ile Ser Thr Ay Ay Ser Thr Tyr

Val Lys 505560 Ay Arg Phe Thr Ile Ser Arg Asp Asn Ala Arg
Leu 65707580 G n Met Ser Ser Leu Arg Ser Qu Asp Thr Al a

20 25 30

aaa ggg tca ttg aaa ctc tca tgt gca gce tcect gga ttc ace ttce 144
Lys Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe
35 40 45

acc aat gcc atg aac tgg gtc cgec cag gct cca gga aag ggt ttg 192
Thr Asn Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu

50

tgg gtt gct cgc ata aga agt aaa agt aat aat tat gca aca tat 240
Trp Val Ala Arg Ile Arg Ser Lys Ser Asn Asn Tyr Ala Thr Tyr

70 75 80

gcc gat tca gtg aaa gac agg ttc acc atce tcc aga gat gat aca 288
Ala Asp Ser Val Lys Asp Arg Phe Thr Ile Ser Arg Asp Asp Thr

85 90 95

agc atg atc tat ctg caa atg aac aac ttg aaa act gag gac aca 336
Ser Met Ile Tyr Leu Gln Met Asn Asn Leu Lys Thr Glu Asp Thr

100 105 110

atg tat tac tgt gtg aga ggg gga agc tac tgg tac ttc gat gte 384

ggc
Gly Met Tyr Tyr Cys Val Arg Gly Gly Ser Tyr Trp Tyr Phe Asp Val
115 120 125

tgg ggc gca ggg acc acg gtc acc gtc tcce tca 417
Trp Gly Ala Gly Thr Thr Val Thr Val Ser Ser

130 135
<210> 33
<211= 111
<212> PRT

<213> Mus musculus

<400> 33

Asp
1
Glu
Gly
Lys

Arg
65

Ile val
Arg Ala

Asp Ser
35

Leu Leu

50

Phe Ser

Leu Thr Gln Ser Pro Ala Ser Leu Ser Val Ser Leu Gly

Ser Ile Ser Cys Lys Ala Ser Gln Ser Val Asp Tyr Asp
20 25 30
Tyr Met Asn Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro
40 45
Ile Tyr Ala Ala Ser Asn Leu Glu Ser Gly Ile Pro Ala
55 60
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn Ile His
70 75 80
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151015 Ser Arg Lys Leu Ser Cys Ala Ala Ser Ay Phe Thr

202530 Ay Met H's Trp Val

354045 Al a Tyr

505560 Lys Gy Arg Phe Thr

859095 Gy Arg Tyr Alga Ser Tyr
100105140 @ky phar TﬁerrhyaéheTth \z&aif cﬁ@zr TRenyd 1Sl201 210537 <211> 111 <212>

dyod

Ile Asn Ay Gy Ser Ser Thr

Phe Ser Ser Phe

Arg Gn Ala Pro Qu Lys Ay Leu Qu Trp Val
Ile Phe Tyr Ala Asn Al a Val

Ile Ser Arg Asp Asn Pro Lys Asn Thr Leu Phe

65707580.d-¢41 G MBl cThrady glér%lia%& %95 AU ASBIT R nAd @ bk Tyr Tyr Cys
y Al'la Met Asposlyr Trp Gy Gn

PRT <213> Hono sapiens <400> 37 Aspslle G n Met Thrii@ n Ser
Ile Thr Cys Lys Ala Ser G n Ser

Ser Ala Ser Val

Pro Ser
Ser 65<21
Ser Asn

55

>

Ay 151015 Asp Arg Val
Val Asp Tyr Asp 202530 Ay Asp Ser Tyr

Lys Val<dGou 44 e Lys
sapi ensasp Ile Leu Met

1
Asp

Asp
Pro
Asp
65

Ser

Ser

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

<400>

Gln
Gly
Lys
50

Arg
Arg

Tyr

35

116
PRT
Mus musculus

35

Ala
Asn
35

Leu
Phe
Val

val

Glu Val Lys

1
Ser

Ala
Ala
Gly
65

Gln

Arg

Thr

<210> 36

Leu
Met
Ser
50

Arg
Met

Asp

Val

Lys
Ser
35

Ile
Phe
Ser

Tyr

Ser
115

<211l> 120
<212> PRT
<213> Mus musculus

<400> 36

Ser
20

Thr
Leu
Ser

Glu

Pro
100

Leu
Leu
20

Trp
Ser
Thr
Ser
Asp

100
Ser

5
Ile

Tyr
Ile
Gly
Ala

85
Leu

val
5
Ser
Val
Thr
Ile
Leu

85
Gly

Ser
Phe
Tyr
Ser
70

Glu

Thr

Glu
Cys
Arg
Gly
Ser
70

Arg

Tyr

Thr
Met Asn Trp Tyr

859095 G u Asp Pro Trp Thr
100105110 <210> 38 <211> 116 <212> PRT <213> Hono

Thr Gln Thr Pro Leu Ser Leu Pro Val Ser

Cys
Glu
Lys
55

Gly
Asp

Phe

Ser
Ala
Gln
Gly
55

Arg

Ser

Phe

Arg
Trp
40

Val
Ser

Leu

Gly

Gly
Ala
Thr
40

Ser
Asp

Glu

Asp

Asp Val Gln Leu Val Glu Ser Gly

10
Ser Ser
25
Tyr Leu

Ser Asn

Gly Thr

Gly Ile
90

Ala Gly
105

Gly Gly

Ser Gly
25
Pro Glu

Thr Tyr

Asn Ala

Asp Thr
90

Tyr Trp
105

Gln
Gln
Arg
His
75

Tyr

Thr

Leu
Phe
Lys
Tyr
Arg
Ala

Gly

Ser Ile

Lys Pro
45

Phe Ser

60

Phe Thr

Tyr Cys

Lys Leu

Val Lys
Thr Phe
Arg Leu
45

Pro Asp
60

Asn Tle
Met Tyr

Gln Gly

Val
30

Gly
Gly
Leu

Phe

Glu
110

Pro
Ser
30

Glu
Ser
Leu
Tyr

Thr
110

Gly Gly Leu Val Gln Pro

-13 -

Pro Ser Ser

Leu

Gn dn Lys Pro Ay

Lys A a<%5r°6 354045 Lys Leu Leu Ile Tyr Ala Ala Ser Asn Leu Qu Ser Ay lle
Arg Phe Ser Gy Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr

I'le

78 . BOuSen Lkeu Gn Pro Gu Asp Phe Ala Thr Tyr Tyr Cys Gn Gn

Phe Ay Gn @y Thr

Leu Gly
15
His Asn

Gln Ser
Val Pro
Asn Ile
80
Gln Gly

95
Leu Lys

Gly Gly
15

Thr Tyr
Trp Val
Val Lys
Tyr Leu

80

Cys Ala

Thr Leu

Gly Gly



<400> 38 Gu Val Gn Leu Val Qu Ser Ay Ay Ay Leu Val Gn Pro dy 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 Gu Trp Val
354045 Ala Ser Ile Ser Thr Ay Ay Ser Thr Tyr Tyr Pro Asp Ser Val Lys
505560 Gy Arg Phe Thry Ile Ser Arg Asp,Asn Ala Lys Asn,Jhr Leu Tyr Leu
65707588eGgMats ASD s3€T oL 140 AR Eh Y p%%pmlih@hél@rvﬂr Bye Tyr Cys Al a
859095 Arg Asp TyeoAsp Gy Tyr PhexfAsp Tyr Trp Ay &n Gy Thr Leu Val
100105140y MEhraiMalrriSernlSerg 15 K210 8%u 124131 86ex202>TENAax213> Artifi ci al
Sequence <220>35%223> Primer <400> 39 cccgggacca4fat gcaggcc accgaatatg

agt acc38lxZy0>I140Axp Fly G €91 Ber[RX I2d PheAFty Pleifsh Seehce <220> <223>

Primer <40G8 40 tat gagcat a F’@gattat ga, tttcct aaacgg37
% V& Asg Thr Egu Phe

Lys Gly Arg Phe r Ile S&r Arg A Asn Pro
65 70 75 80
Leu Gln Met Thr Ile Leu Arg Ser Clu Asp Thr Ala Ile Tyr Tyr Cys
85 90 95
Gly Arg Tyr Ala Ser Tyr Gly Gly Gly Ala Met Asp Tyr Trp Gly Gln
100 105 110
Gly Thr Ser val Thr Val Ser Ser
115 120
<210> 37
<211> 111
<212> PRT

<213> Homo sapiens

<400> 37
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 15
Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Ser Val Asp Tyr Asp
20 25 30
Gly Asp Ser Tyr Met Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro
35 40 45
Lys Leu Leu Ile Tyr Ala Ala Ser Asn Leu Glu Ser Gly Ile Pro Ser
50 55 60
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 80
Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Asn
85 90 95
Glu Asp Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105 110

<210> 38

<211> 116

<212> PRT

<213> Homo sapiens

<400> 38
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Thr Tyr
20 25 30
Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Ser Ile Ser Thr Gly Gly Ser Thr Tyr Tyr Pro Asp Ser Val Lys
50 55 60
Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Thr Leu Tyr Leu
65 70 75 80
Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala
85 S0 95
Arg Asp Tyr Asp Gly Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val
100 105 110
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<210> 41 <211> 41 <212> DNA <213> Artificial Sequence <220> <223> Pri ner
<400> 41 aaacggagca tatggaaatg ctgaggaaca gcactgacac c4l <210> 42 <211> 39
<212> DNA <213> Artificial Sequence <220> <223> Pri ner <400> 42 aacccctcat
at gaccactg tggagcctgc tgcaaggcg39 <210> 43 <211> 39 <212> DNA <213>
Artific%giV§?q¥§pggr<220> <223> Prinmer <400> 43 gtggtcagat cttccatagc

tgct gaat’Cc gfggacagg39 <210> 44 <211> 37 <212> DNA <213> Artifici al
Sequence <220> <223> Primer <400> 44 gttcctcaga tcttctggag gctccgtttc

t ggcagg37 <210> 45 <211> 37 <212> DNA <213> Artificial Sequence <220> <223>
Primer <#¥3>345 aggcccaaga tctggagtgg tgtcagtgct gttcctc37 <210> 46 <211>
35 <212=2DNA3&213> Artificial Sequence <220>

<212> DNA
<213> Artificial Sequence

<220>
<223> Primer

<400> 39

cccgggacca tatgcaggcece accgaatatg agtacc 36
<210> 40

<211> 37

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 40

tatgagcata tggattatga tttcctgcca gaaacgg 37
<210> 41

<211> 41

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 41

aaacggagca tatggaaatg ctgaggaaca gcactgacac c 41
<210> 42

<211> 39

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 42

aacccectcat atgaccactg tggagectge tgcaaggcg 39
<210> 43

<211> 39

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 43

gtggtcagat cttccatagc tgctgaatcc gtggacagg 39
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<223> Prinmer <400> 46 ggctccagat ctgtagactc aggggttcca ggccc35 <210> 47
<211> 38 <212> DNA <213> Artificial Sequence <220> <223> Priner <400> 47

gt ggt cagat ctgtgactgc ccctcctgca tccaggecc38 <210> 48 <211> 37 <212> DNA
<213> Artificial Sequence <220> <223> Prinmer <400> 48 gccagcagat cttgcttcac
agagat gt g9g, t ¢4 999937 <210> 49 <211> 34 <212> DNA <213> Artificial Sequence
<220> < g%% timer <400> 49 cgcggatcca tgcctctgca actcctcctg ttge34 <210>
50 <211>,35 sral2> DNA <213> Artificial Sequence <220> <223> Priner <400> 50
gccagccteg-agetitrGacag sagadngtggt ¢ t gggg35 <210> 51 <211> 40 <212> DNA <213>
Artificial Sequence <220> <223> Prinmer <400> 51 ggtctgctcg agcatagctg

ct gaat cezfio>ggacaggtt c40 <210> 52 <211> 30 <212> DNA <213> Artifici al

Sequence223> Primer

<400> 44

gttcetcaga tcttetggag getcecegttte tggcagg 37
<210> 45

<211> 37

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 45

aggcccaaga tctggagtgg tgtcagtgct gttcctce 37
<210> 46

<211> 35

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 46

ggctccagat ctgtagactc aggggttcca ggccce 35
<210> 47

<211> 38

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 47

gtggtcagat ctgtgactgc ccctecctgceca tccaggcec 38
<210> 48

<211> 37

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 48

gccagcagat cttgcttcac agagatgtgg tctgggg 37
<210> 49

<211> 34

<212> DNA

<213> Artificial Sequence

- 16 -



<220> <223> Primer <400> 52 agacaggcca ccgaagggaa cctgtccacg30 <210> 53
<211> 30 <212> DNA <213> Artificial Sequence <220> <223> Priner <400> 53
cgtggacagg ttcccttcgg tggectgtct 30 <210> 54 <211> 27 <212> DNA <213>
Artificial Sequence <220> <223> Prinmer <400> 54 ccgctcgagc gccaagatta

ggat ggc27 <210> 55 <211> 27 <212> DNA <213> Artificial Sequence <220> <223>
Pri mer > 55 cgggat ccac tcaaaccaca gccatgg27 <210> 56 <211> 27 <212> DNA
<213> A¢5jj|§fﬁgr8equence <220> <223> Primer <400> 56 ccgctcgagt ggtagtaggt
tccat gg27 <210> 57 <211> 26 <212> DNA <213> Artificial Sequence <220> <223>

Primer <400> 49
cgcggatcca tgectetgea actcctcctg ttge 34
<210> 50
<211> 35
<212> DNA
<213> Artificial Sequence

<220>
<223> Primer

<400> 50

gccagecteg agcttcacag agatgtggte tgggg 35
<210> 51

<211> 40

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 51

ggtctgeteg agcatagectg ctgaatccgt ggacaggtte 40
<210> 52

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 52

agacaggcca ccgaagggaa cctgtccacg 30
<210> 53

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 53

cgtggacagg ttccecttegg tggcctgtcet 30
<210> 54

<211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer
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<400> 57 cgggatcaac tcaacccaca ggcctg26 <210> 58 <211> 28 <212> DNA <213>
Artificial Sequence <220> <223> Prinmer <400> 58 ctgtgcctcg agggctgtgg

tttgagt g28 <210> 59 <211> 30 <212> DNA <213> Artificial Sequence <220>

<223> Prinmer <400> 59 cgggatccat ggagatacag accactcaac30 <210> 60 <211> 28
<212> DNA <213> Artificial Sequence <220> <223> Priner <400> 60 cgggatccga
tgcaggaﬁé@% cac28 <t2alo>at61 <211> 27 <212> DNA <213> Artifigjal Sequence
<220> > ﬁrggn%ccaaﬂﬁtb 81 gqaccgtcact cgagttgtct gtgcctc27 <210> 62 <211>

43 <2123 NA<213> Artificial Sequence <220> <223> Primer <400> 62

<211> 27
<212> DNA
<213> Artificial Sequence

<220>
<223> Primer

<400> 55

cgggatccac tcaaaccaca gccatgg 27
<210> 56

<211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 56
ccgctcgagt ggtagtaggt tccatgg 27
<210> 57

<211> 26

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 57

cgggatcaac tcaacccaca ggcctg 26
<210> 58

<211> 28

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 58

ctgtgeccteg agggctgtgg tttgagtg 28
<210> 59

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 59

cgggatccat ggagatacag accactcaac 30

<210> 60
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tat ggattca gcagct at gg agat acagac cactcaacca gca43 <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 acagag, cagct caacca gcadld <210> 65 <211> 45 <212> DNA <213> Artificial
Sequenc§212<>2§§]3 <223> Prinmer <400> 65 gatctgctgg ttgagtggtc tgtatccgca
tagcet gctgas.abrcadn: s 105.88.<211> 31 <212> DNA <213> Artificial Sequence
<220> <223> Primer <400> 66 ctagtctaga tgacccaaac tccactctcc c31 <210> 67
<211> 492x212> DNA <213> Artificial Sequence <220> <223> Priner <400> 67
ct agt ct azgmB>abtaggaaag tgcacttagc atcagcccgt ttgatttccd49 <210> 68 <211> 33
<212> DNQO<2%§,> Artificial Sequence <220> <223> Pri ner

< >
cgggatccga tgcaggaggg gcagtcac 28
<210> 61
<211> 27

<212> DNA
<213> Artificial Sequence

<220>
<223> Primer

<400> 61

ggccgtcact cgagttgtct gtgcctce 27
<210> 62

<211> 43

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 62

tatggattca gcagctatgg agatacagac cactcaacca gca 43
<210> 63

<211> 45

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 63

gatctgctgg ttgagtggtc tgtatctcca tagctgctga atcca 45
<210> 64

<211> 43

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 64

tatggattca gcagctatgce ggatacagac cactcaacca gca 43
<210> 65

<211> 45

<212> DNA

<213> Artificial Sequence
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<400> 68 taacattcta gatgctgttg gggctgaagt ggg33 <210> 69 <211> 49 <212> DNA
<213> Artificial Sequence <220> <223> Priner <400> 69 ggatagtcta gaggttgtga
ggact cacct gaggagacgg tgaccgt gg49 <210> 70 <211> 37 <212> DNA <213>
Artificial Sequence <220> <223> Priner <400> 70 <210> 71 <211> 49 <212>
DNA <213>2 Artificial Sequence <220> <223> Prinmer <400> 71 ctagtctaga
att aggace >t9§ia%;:tttt ccagcttggt cccccctccd9 <210> 72 <211> 37 <212> DNA
<213> AFtTTicial Sequence <220> <223> Prinmer <400> 72 ctagtctaga tggactccag
gctcaatif@m.gtdttcc37 <210> 73 <211> 51 <212> DNA <213> Artificial Sequence
<220> <@A3rqf¥dnetg=AQfx L3csdagtLitagarfabh gitgagg act cacct ga ggagacggt g
actgaggttc c51 <210> 74 <211> 36 <212> DNA <213> Artificial Sequence <220>
<223> Pxdugeres

<211> 31

<212> DNA
<213> Artificial Sequence

<220>
<223> Primer

<400> 66

ctagtctaga tgacccaaac tccactctcc ¢ 31
<210> 67

<211> 49

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 67
ctagtctaga attaggaaag tgcacttagc atcagcccgt ttgatttce

49
<210> 68

<211> 33

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 68

taacattcta gatgctgttg gggctgaagt ggg 33
<210> 69

<211> 49

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 69

ggatagtcta gaggttgtga ggactcacct gaggagacgg tgaccgtgg 49

<210> 70

<211> 37

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 70
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<400> 74 ctagtctaga tggattttct ggtgcagatt ttcagc36 <210> 75 <211> 49 <212>
DNA <213> Artificial Sequence <220> <223> Prinmer <400> 75 ctagtctaga

att aggaaag tgcacttagc atcagcccgt ttcagctcc49 <210> 76 <211> 33 <212> DNA
<213> Artificial Sequence <220> <223> Prinmer <400> 76 ctagtctaga tggaat ggag
ct gggt ct%t tg%gS;:t <210> 77 <211> 51 <212> DNA <213> Artificial Sequence
<220> <2235 P ier T <HG6S cfagt ct agaga%ttgt gagg actcaccagc ttccagtgga
tagact gat 9,.051 <210> 78 <211> 65 <212> DNA <213> Artificial Sequence <220>
<223> Prpimr 45400> 78 tctatctaga tgaacttcgg gtccagettg attttccttg
tccttgttiiz-aamaggtgtc 60 cagtgb5 <210> 79 <211> 69 <212> DNA <213>

Artifi ckal3-Sequerictak22qrenc223> Pri ner

<220>
<223> Primer

<400> 71
ctagtctaga attaggaaag tgcacttttt ccagcttggt cccccctcec

49
<210> 72

<211> 37

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 72

ctagtctaga tggactccag gctcaattta gttttcc 37
<210> 73

<211> 51

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 73

ctagtctaga ggttgtgagg actcacctga ggagacggtg actgaggttc c 51
<210> 74

<211> 36

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 74

ctagtctaga tggattttct ggtgcagatt ttcagc 36
<210> 75

<211> 49

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 75

ctagtctaga attaggaaag tgcacttagc atcagcccgt ttcagctcece 49

<210> 76
<211> 33
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<400> 79 ccttgtttta aaaggtgtcc agtgtgaagt gcaactggtg gagtctgggg gaggcett agt

60 gcagcctgg69 <210> 80 <211> 65 <212> DNA <213> Artifici al
<400> 80 ctgaaagtga atccagaggc tgcacaggag agtctcaagc

<223> Pri mer

Sequence <220>

ttcctccagg ctgcactaag 60 cctccb5 <210> 81 <211> 69 <212> DNA <213>

Artific%ghbﬁé_gence <220> <223> Primer <400> 81 gcctctggat tcactttcag
tagcttt %Ni g t ttcgccaggc tccagggaag 60 ggactcgag69 <210> 82 <211>
66 <212> <§%§§9%?5FF?%F§I Sequence <220> <223> Primer <400> 82

gcat agaags,.f ggt act act gccaccatta atgtatgcga cccactcgag tcccttccct 60

Sequence <220> <223>

ggagccb6r2107 @3 <211> 62 <212> DNA <213> Artificial

Primer
agagat aat@>606cc62 <210> 84
ctagtctaga tggaatggag ctgggtcttt ctc

<210> 77

<211> 51

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 77
ctagtctaga ggttgtgagg actcaccagc ttccagtgga tagactgatg g

<210> 78

<211> 65

<212> DNA

<213> Artificial Sequence

<220>

<223> Primer

<400> 78

tctatctaga tgaacttecgg gtccagettg attttccttg tccttgtttt aaaaggtgte 60

cagtyg

<210> 79

<211l> 69

<212> DNA

<213> Artificial Sequence

<220>

<223> Primer

<400> 79

cettgtttta aaaggtgtcc agtgtgaagt gcaactggtg gagtctgggg gaggcttagt 60

gcagecctgg

<210> 80

<211> 65

<212> DNA

<213> Artificial Sequence

<220>

<223> Primer

<400> 80

ctgaaagtga atccagaggc tgcacaggag agtctcaagce ttcctccagg ctgcactaag 60

cctee
<210> 81

<211> 69
<212> DNA

222

<400> 83 gtagtaccat cttctatgca aacgcagtga agggccgatt caccatctcc

33

51

65

69

65



<211> 63 <212> DNA <213> Artificial

Sequence <220> <223> Prinmer <400> 84

cctcagccct cagagaattc atttgcaggt acagggtgtt cttggcatta tctctggaga 60 tgg63

<210> 85 <211> 63 <212> DNA <213> Artifici al

Sequence <220> <223> Pri mer

<400> 85 gaattctctg agggctgagg acacggccgt gtattactgt gcaagatatg ctagttacgg

60 agg63 <210> 86 <211> 60

<212> DNA <213> Artificial

Sequence <220> <223>

Prinmer £390>286 dfiRgg6eHTGgt gcctt gg ccccaatagt ccat agcacc ccctccgt aa
ctagcat ajf 60 <210> 87 <211> 57 <212> DNA <213> Artificial Sequence <220>

<223> Prijer os4Q20> 87

<400> 81

gcctetggat tcactttcag tagectttgga atgcactggg ttcgccagge tccagggaag 60

ggactcgag

<210> 82

<211> 66

<212> DNA

<213> Artificial Sequence

<220>

<223> Primer

<400> 82

gcatagaaga tggtactact gccaccatta atgtatgcga cccactcgag tcccttceccet 60

ggagec

<210> 83

<211> 62

<212> DNA

<213> Artificial Sequence

<220>

<223> Primer

<400> 83

gtagtaccat cttctatgca aacgcagtga agggccgatt caccatctcec agagataatg 60

ccC

<210> 84

<211> 63

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 84

cctecageceet cagagaatte atttgcaggt acagggtgtt cttggcatta tctcectggaga 60

tgg

<210> 85

<211> 63

<212> DNA

<213> Artificial Sequence

<220>

<223> Primer

<400> 85

gaattctctg agggctgagg acacggccgt gtattactgt gcaagatatg ctagttacgg 60

agg

<210> 86
<211> 60
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accctctaga ggttgtgagg actcacctga ggagactgtg accagggtgc cttggcc57 <210> 88
<211> 60 <212> DNA <213> Artificial Sequence <220> <223> Priner <400> 88
tctatctaga tggagacaga cacaatcctg ctatgggtgc tgctgctctg ggttccaggec 60 <210>
89 <211> 61 <212> DNA <213> Artificial Sequence <220> <223> Primer <400> 89
gctgctctgL gttccaggct ccactggtga cattcagatg acccaatctc cgagctcttt 60 61
<210> 96]3> tﬂgo <%t DNA_<213> Artificial Sequence <220> <223> Pri mer
<400> 90° gatc gcagg ga agtgac cctatcccct acagacgcag acaaagagct cggagattgg
60 <210>,21 <211> 63 <212> DNA <213> Artificial Sequence <220> <223>
Primer s40Q0>p9kercactatcacc tgcagatcta gtcagagcat tgtacataat gatggaaaca
cctattttga 60 atg63 <210> 92 <211> 59 <212> DNA <213> Artificial Sequence

<220> <223> & i nmer
ctgtgaccag ggtgccttgg ccccaatagt ccatagcacc ccctccgtaa ctagcatatce 60

<210> 87

<211> 57

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 87
accctctaga ggttgtgagg actcacctga ggagactgtg accagggtgce cttggcc

57
<210> 88

<211> 60

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 88
tctatctaga tggagacaga cacaatcctg ctatgggtge tgctgectcectg ggttccagge 60

<210> 89

<211> 61

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 89

getgectctgg gttccaggct ccactggtga cattcagatg acccaatctc cgagcectcettt 60
g 61

<210> 90

<211l> 60

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 90
gatctgcagg tgatagtgac cctatcccct acagacgcag acaaagagct cggagattgg 60

<210> 91
<211> 63
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<400> 92 gatgagaagc ttgggtgcct ttcctggttt ctgttggtac cattcaaaat aggtgtttc
59 <210> 93 <211> 66 <212> DNA <213> Artificial Sequence <220> <223> Pri ner
<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 ggtgagg gtgaagtgtg tcccagaccc

act gccatix>ad¥t ggat.g 60 g61 <210> 95 <211> 55 <212> DNA <213> Artifici al
Sequenc?”é?Zﬁgnéggﬁg‘ﬁ??ﬁ%’e<400> 95 ctcaccatct cttctctgca gccggaggat
ttcgcaaggf, attactgttt tcaagss <210> 96 <211> 57 <212> DNA <213> Artificial
Sequencgzgéngimgpb Primer <400> 96 ccttggtgcc ttgaccgaac gt gagaggaa
cat at gaacc ttgaaaacag taataggb57 <210> 97 <211> 58 <212> DNA <213>

Artifickado-Seguence
cactatcacc tgcagatcta gtcagagcat tgtacataat gatggaaaca cctattttga 60

atg 63

<210> 92

<211> 59

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 92
gatgagaagc ttgggtgcct ttcctggttt ctgttggtac cattcaaaat aggtgtttc

59
<210> 93

<211> 66

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 93
gcacccaagc ttctcatcta taaagtttec aatcgatttt ctggtgtcce atccaggttt 60

agtggc 66

<210> 94

<211> 61

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 94

gcagagaaga gatggtgagg gtgaagtgtg tcccagaccc actgccacta aacctggatg 60
61

g

<210> 95

<211> 55

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 95

ctcaccatct cttctectgca geocggaggat ttcgcaacct attactgttt tcaag 55

<210> 96
<211> 57
<212> DNA
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<220> <223> Primer <400> 97 accctctaga attaggaaag tgcacttacg tttgatttcc
accttggtgc cttgaccg 58 <210> 98 <211> 30 <212> DNA <213> Artificial

Sequence <220> <223> Primer <400> 98 tatatctaga attccccccc cccccccccc30
<210> 99 <211> 46 <212> DNA <213> Artificial Sequence <220> <223> Pri ner
<400> 99 tatagagctc aagcttggat ggtgggaaga tggatacagt tggtgcd46 <210> 100

<211> 53215 IPiAado §SBAFE| fi ci al Sequence <220> <223> Primer <220> <221>
m sc_f eaf ure <222> 30 <223> n = ¢, a or t <220> <221> misc_feature <222> 38

<223> n_=.C 9f;. @, <220> <221> mi sc_feature <222> 42 <223> n = c or t <400>
100 tatagagctc aagcttccag tggatagacn gatggggntg tngttttggc50

<400> 96
ccttggtgce ttgaccgaac gtgagaggaa catatgaacc ttgaaaacag taatagg

57
<210> 97

<211> 58

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 97
accctctaga attaggaaag tgcacttacg tttgatttcc accttggtge cttgaccg 58

<210> 98

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 98

tatatctaga attccccceoc ccccecceee 30
<210> 99

<211> 46

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 99

tatagagctce aagcttggat ggtgggaaga tggatacagt tggtgc 46
<210> 100

<211l> 50

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<220>

<221> misc_feature
<222> 30

<223> n = ¢, a or t

<220>

<221> misc_feature
<222> 38

<223> n = Cc Oor g

-26 -



<220>

<221> misc_feature
<222> 42

<223> n = ¢ or t

<400> 100

tatagagctc aagcttccag tggatagacn gatggggntg tngttttgge
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