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Human anti-B7RP1 Neutralizing Antibodies This application claims
priority to U.S. provisional patent application, Serial No.
60/700,265, filed July 18, 2005, the disclosure of which is explicitly
incorporated 5 by reference herein. FIELD OF THE :INVENTION

The inventiop relates nfoalamempﬁgﬁloﬂmm@pdles that bind
B7 related profgln 4 B7RPI) Composmons and methods for

treating diseases and disorders 10 related to immunosuppression
and immune activation are also described. BACKGROUND OF
THERENY BN e HE ATt A 1R e HRTRGH PESPoARLHRR st
No. 30808 RsspacHisusiiactmusunctississand ragelddepieidytivityofated
other | ukqcytes by secreting cytokines. For the 15 generation of
by 1R T ymphocyte (T-cell) immune response, two signals
must be provided to the T-cell by antigen presenting cells (APC).
Antigen must be presented to the T-cell receptor (TCR) via a
major histocompatiiRyREHFEX WEETATEHY event that determines

specificity. T-cells can oply recogni ani 4
APEEITLR BT 4R £u¥ngw%§;g%sr o

proaisd BIEREs tRoRHtieracndmeh hé?rc?@ﬂﬁ%ﬁrfié%eé‘%oﬁ%%&ré%“%ﬁ

reiBQR the TrsebaaditheAREmkbestvamnaleculesisefdred to as
co-stimulatory molecules, consist of a receptor on the responding
cell and a ligand present on the inducer cell. This antigen

independent, co-sti ered by
engagement oFﬁgﬁr%%éﬁﬁ%%%%mny ont ae APC with their
rec?ﬁgg m%fﬁe,hl,g AnRfadusliveny mieiRke spopassieats tefRbtor
pro eration, differentjation, clon xp [ e rthe |
SR RS EHOL O D SELn O oo il
gerifratizhsotinghene 3- m@wrerﬁaqﬁ@twa?ﬂ@éw%éw&w s must be
prouﬂéﬁﬁgwgé?ﬁﬁﬁ o06EEH BREEgRhASE)] cinigal Bxgermsatsted

t hat bl | an
0 “é‘ﬁ\@ = gelzgolg%ﬂ;: Ch a5 2 9% P%&%Q&:ﬁ&r%ﬁﬁ&‘ @é}&ﬂ&%&mﬂr@y )

thent ol psoriasis (Abrams at al., ZOOOdJ
evemy A St rIORSGRICTIB A LT A SELPILY 98Sni78 FBEFT FiRpEREd on o
APE034] 24815 )\ A Hacusn atoigiarthritis (Keelinestivttah, ROORIMREHALE

1;11:t=:rac:%|an%j ‘:%”r“a'iPlM&g'%%cﬁfé? 3904 1R, TodicatngnthabthisThese
S

eneral strategy Is a good target for |mmunom(t)d Iator tQOer%Ryﬂ]B
moﬁ?%&%dﬁfﬁ‘i‘%’ot@tlﬁ%dﬁﬁﬁ%ﬁﬁd@éﬁg@%?‘% &téd pro e% 1
resfRidRIBLElism dypendd tpemementbeanduprordin With aidgghdpdependent,

00-3?1%%%[}% andisxtiaee 'Hél%fi@ﬁ%ﬁkﬂg@wﬁ%t B BRIABA S BT inily
extracellulafF domain com I’I% Wg pcll loops, a transmemgqggd 4

on the APC with their receptors on oduciive Inmung resp s to
proliferation, differentiatior, clonal expansion, and effector function. In the absence
of the second, co-stimulatory signal, T-cells undergo a state of long-lasting antigen-
specific unresponsiveness, termed anergy. Phase If clinical experiments have
demonstrated that blocking one co-stimulation pathway is efficacious in the treatment
of psoriasis (Abrams et al., 2000, J Exp Med, 192:681-94; Abrams et al,, 1999, J.

Ciin.  Invest. 103:1243-52) and rheumatoid arthritis (Kremer ef al., 2003, New
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domain, and a carboxy terminal intracellular domain (PCT
Application Publication No. WO 00/46240). B7RPI preferentially
binds to ICOS (which stands for "inducible costimulator”;
Yoshinga et al., 2000, Int. Immnn. 12:1439-1447) expressed on

EngII?»‘?d G5lhal Gﬁ%a‘?&% §$é|51 DS RlRYSAR IHAP&E?%%EPAP&FE is 2

production of both ty 1pe 10 and'type 2 cytokines by activate
g“"ért%}‘eﬁ%f?é&‘??&“@f“aﬁ“ 5960 unity 13:95-105). B7RP1 is the

Solg Iﬂﬂﬂﬁgia%%r&ﬁﬁ&%@“é&'%}é%l}{ @ﬁ%@d@f&%ﬂ“ﬁ%ﬁ%ﬂ' is a
1999, Nature. 402:827-32), while ICO S is expressed only on

type, kfreai@a*ﬁbfe%mgrmﬁ(&% %L%W&B%Fﬁ%ﬂﬁlﬁmm gy the
amid®Eb085;40 :BRRikdependentrgigraitve i requsredrfostiebrane

dorREHVARON QIHNS ?&IﬁﬁIﬁr1ﬁtﬁc£ﬂﬂ)ﬁ@§&%§&?@cﬁ*%%f;léé;&? W61l ASon
its maturation from its naive, precur. I%t) ug e 2003, Journal
No. Y O SR RT3 ProisEcs ’(358% O%I‘I@&‘I PRy Inducible
costiBuBEd DS stiogrseque 3D, m BPRRY |20 S téfdr igmdseequited
celi@%@é@@?ﬁeﬁ?”ﬂé@f@f&% ah Gﬁ%@t&ﬂzif&éﬁﬁ tﬂgﬁ%eﬂéﬁﬁ (Peng t?'tBe tI
ournal ofAutoinn urren s to
and Iﬁf’e%f c')éto’\lﬂﬁ%s tgfaé% e Org/ F %]0%8 Immunity

Way ave

Primesiy QRieQwLin @@%&%@&Hﬂ%ﬁ@%@%ﬁ(\%ﬂ:ﬁﬁﬁ@%n
) 99% I% rbut h v&pg oc BBECI'V‘E‘“?Q,S%”CIO aturatig W o _
EEuenty Ahaee raﬁles oo geher isRisHoAst T-edit
(Methdeetion.ah é@?ﬁfdsmb@f ArereoRZR KIACB S40hte BigtRindependent
s,ign@ﬁegm@@lféwf& sResificanhiition effJasetI fungtionipyaifecitag as
nly. mature effeicrtorT cells. Thus, bloc the

weil ats its maturation |1§5nsie tf;“ I;}Jracﬁrsor Slracf) IZDB)IIIIC.Bu fz.’ of

eraction in a clinica IS hlgh ecause
A”‘%Wﬂwlﬂro%%@%éﬂmﬁféé sﬁa%eeﬁ@@fwoﬂwwﬁﬁa Conseguently,
the BOTStIMOEL aR:thaiapie s:thatblegkpnaiveT TedRl-patisatien Hniymune

respOlY W@E@zﬁ%@ﬁs%% FION: IRg ipventias grovides

monoclonal antibodies that bind to B7 related protein- 30 1
(B TRPth: Imenste ldodifentythetmaanadlaniaoantibadigahatey have

I I I
fomIgéIm?ﬂng? Pagionat. ANk Iﬂ%%%ﬁzﬁ@ﬁé&%@ WialzeDiplogicalacitGs,,

and are particularly useful for inhibiting partially or

but BaYH HRNHTE FR AR EE- S TR ERP AcVIRP SR B R Ple A (hgrapies
provyi¢ogdecibytihigiinvé Thian! drectiels, lparitaiabjobkibg derBaRIEUKCOS

mtaﬁ’c@%[?r&@b'ﬁ@s@@?c!}éﬁéﬂz@&%‘%Iéﬁﬁ@@@@ﬁ? QJIF%H@M%@ISM&& orily
ar cts, the ies 0 ion bind specif ca
%ﬁ? |o)]rII'oSF %@Iﬁqﬁf &({feIgét(I:Ir%) /%Y ﬁerel‘ﬁmﬁ%ﬂl

settiﬂsrthémbh%@@ﬁ@%@ﬁrmﬁmctmmqﬁé@é@ﬂ;@%@f@mﬁoge

thanBfatidael)-Fien ragign:aikel ORRIOENOE 2aQUBREES degNtified as SEQ
ID NO: 1 through SEQ ID NO. 40. Such molecules can be
prepared using methods as described, for

SUMMARY OF THE INVENTION

The invention provides monoclonal antibodies that bind to B7 related protein-
1 (B7RPL). In one embodiment, the monoclonal antibodies are human monoclonat
antibodies that neutralize biological activities of B7RPI and are particutarly useful for
innibiting partialty or completely the immune co-stimulatory activity of B7TRP1, Also
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example, in International Patent Application, Publication No. WO
00/24782, which is hereby incorporated by reference. Such
molecules can be expressed, for example, in mammalian cells
(e.g. Chinese Hamster Ovary cells) or bacterial cells (e.g. E. coli

10 cells). In certain aspects, the | ' Vi iR e
PR el A B ERETe 20 T L e et

moneHeinl colhpiiceefdheHE¥AIUhalh BHHSHM CrBHdN SRl Sinthe
inveillggﬁir)itlg GRail 05, oA gV rigidrae B IRE lhe aeyechedrhgenstant

regions or any allelic variation thereof (as discussed in Kabat et
at TiE00 8 EGuUENCORSIES DfoP RO REgpysing the sequence of an
anti MMENQOGICAL. INFER EeGdenbthidneliitcins WES) Departrhentgh
Health and Human Services, NIH Publicat| 91:3742hed, &
R e B e
exarhgavy lotrabatioorhBriseis i ieatitio P aber NandO L& Forthif
here B Qreoredd By NRirahtBr osigh d€duled D@ bd dyporsant afotigemmple, in
binding or an immunolagicall i immunagiohulin fragment
ma“tWé‘i%%%B?&Sn?% a%B%Sgy o%nt%% %{\I/%%ltglglr% 5cg)(}]rrli%%rises eithel?eaén amino
cellsacid sequence of the IgG2 heavy chain constant region as set

fo rg%] in SEQ 11) NO- 41 or an antgensaingdIag ffling a heavy chain
immuno oglc%(fyffunctlona m?r_nunoglobulln fragment thereof, or.an
and arighiorbaid eI RE STIERHIEPRBEY Bh AR SHeASEPERTEFHS"
seleSBd fRsth REEQD, NEB342.araipniigyerdiigingesraghain constant
reigunrAgloalsal finetgaabmuwaaalabulintiacraent oerefaeds
S ertain em odiments, the antibodies are mo%o lonal antibto iﬁesa h
o HRGRRRH ShBBAIELOG preYErSETy AR B SIor AP AR a
and CERIA aSpeiets, tNEinPebitiatioprovided datibodissrporaistishsgia by

AR i alilauehny i coumocas
sequSEE RISy 3 Wa??%ﬁ@é@r@fﬁh&%“ Shag# @, ?hq?h?'u;% I%pglc%ﬁygen—
bindiaotioma immmeiraitel fanfiaga dmotreeorih SRR HEERN A2
i ¥EHAR 8. L SHIOR; GOMBHSES: amaninmasidae qupnee asBel{Chedyy
any of SEQ |D NO: 1 throug NQ. 6, Or an: . oz
chaly CRRSRThTNEIRY agrsgﬁﬁon%nﬁlnogoéﬁgc%l y fugct%rﬁlﬂi{r%ﬁgnﬁ% ﬁ%‘gﬁ‘%ﬁﬁ r?z
imnfiragivaesith Sraesionnl dEveiPP i RET RS AT BLIES AP
seqRRRCE IR @NikRdiaaihmamangivodies; bripiefEaDR Nerrer an
anti%%%?@%gaolr aann;[rlﬁ)r% I%?déi@aﬁ? r@&i@ﬁﬁ%u%@@ﬂ@@%&ﬁ@& thereof.
vention"comprise a heavy chain and a Ilght,crziam, Wherelnt.é}h«;:\ﬁtes
In wﬁa@@&%ﬁ%@@ﬁ@&é{%ﬁ&ﬁ%ﬁ%é&“&% iR acid 5ooes
or 1HERHBRGArASKSebiforinih SEQCIB.NO: 7 or SEQ ID NO: 8, or an

antigen-binding or an . _ o . _
In certain aspects, the invention provides antibodies comprising a heavy chain

and a lght chain, wherein the Iight chain comprises a constant region having an
amino acid sequence as set forth in SEQ ID NO: 43 or an antigen-binding or an
immunologically functional immunoglobulin fragment thereof, and the light chain
variabie region comprises an amino acid sequence as set forth in any of SEQ ID NO:
1 through SEQ ID NO. 6, or an antigen-binding or an immunologically functional

immunoglobulin fragment thereof. In certain embodiments, the antibodies are
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immunologically functional immunoglobulin fragment thereof. In
other aspects, the light chain variable region comprises an amino
acid sequence as set forth in SEQ ID NO: 1, or an
antigen-binding or an immunologically functional immunoglobulin
fragment thereof. 10 In oth ects, antibodies, 0f the i i
S Rl W R L
antitreligon of the heavy chain comprises an amino acid sequence as
set forth in SEQ ID NO: 9, Or;rﬁ n anti en-bci)r&idirr.; oran . o oanda
iR GHGHBIGRERAR RS PR ARG Sbufin fragment thereof. In
lightofingy, adpedtstithedighit cvziin of Shaltevrelion CHPHTtESs BRMMHFHD
e Imunolom sl funconal e ccich o
AT PR R AT SoEElS e Lovy R e
lighicomipristslatrieist cretanplamantif s asrsminiid Ty B rEQ P
~o:(EDR)havingan;amipeaeid ispaupReEAS SehdasthlinanynofISEQ
ID'NO: 27 through SEQ ID NO. 40, or an antigen-binding or an
ﬁag’f?ﬁ?ﬁﬁﬁfﬂ%fgically functional immunoglobulin fragment thereof. In
stilf fupther-pspeatsikneighte haienéh comprise saiensione ORR
having an aminqg acid seque se h i SEQuHR NEX:
S TINGE Ob by i Bk R o e b
seqieneaanotofitally SERAGHONRI frinemauist s EhinreResE e
fndBMENtigAlsRIBseVides anibaries thatbists papifical it digiz Rixin
wherein the heavy chain compri iahleregien esmprising
varighle 5EIRD SR as“e%ﬁ‘é_‘%géﬁas’se@%?’%r%ﬁ{in SEFg ID NO: 7 or S,E(?1
antign0diey or ariramigRAcisHIfY Sioat FFFND a&&ﬁiﬁgfﬁ?%ﬁ%% :
miunaglehyin faoment letsel, andie ohehain Sematises:a
variable region comprising an amino acid sequenc% s set fory%]ge2
detgmigngmesiey: (FD5) AAVinR IR ARG BT SRRt @b%&m} °
D fvctipaabigBRE DN drag memmf@@gi@omaadmmmi@ﬁ@aﬂy
mé@‘é&ﬁt{%ﬁh&{%%%%éﬁggﬂal%é&%b indepecificalipdoBHRREnt chain
wherein the heavy chain com@p@nses %varlable re%lg&é%@ﬁ:@%ﬁ@m
compR R RhGECRE° g&ﬁj?ﬁ”&@&& PP i SEG D NO™'d, oran
ID axitigendbindin§Esy &n h@mmm%m@eﬂ,ﬁn@m%m immunologically

snlNRHRAgobulin fiagmentthaesek and the light chain comprises a
variable region comprising an amino acid sequence as set forth in

SE@hDitNetdp orlem pevidperaisibeting draarbirdntoriiseizaly B7RPL
whiHBctionakimmungolohulindragraeatihesaed. dongelsaipn aspedts, acid

ot el On SO IOYACS AnHRadics, ROIPIPIG. AN R or o
seOUFRRAANH BTG %ﬁéi%ﬂﬁ@éﬂ% & heavy chain com rises a ,
imheayzchiinvagiabe immunoglobulin fragment thereof, and the light chamn
comprises a variable region comprising an amino acid sequence as set forth in SEQ
ID NO: 1, or an antigen-binding or an immunologically functional immunoglobuiin

fragment thereof.

In addition, the invention provides antibodies that bind specifically to B7RP1,
wherein the heavy chain comprises a variable region comprising an amino acid

sequence as set forth in SEQ ID NO: 9, or an antigen-binding or an immunologicalty
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region, and wherein the heavy chain variable region comprises a
sequence that has at least about 75%, at least about 80%, at
least about 85%, at least about 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or at least about 99% identity to the amino acid

sequence as set forth |na of SEQ ID NO: 7 through.SE
functiegn! immapREPOUhERGACH ﬁfj’ﬁ% @'H%FE Hamcy éfr ché?‘ﬁame

reardﬁaﬁtﬂ@éﬂsﬁﬁglﬁmaﬁ:ﬁld)WhérﬂquﬁlwI@hwaMh vaﬁﬁﬁ@}é@%r{z or an

prises a se H&@AB&H@&&&A@@&@Q@%@% abieashakout
mgé% OégPélgéﬁl?t 90%. 91%, 92%. 93%, 94%, 95%. 96%, 97%,

98%) caiaa{ lepsks aho i@ Unidentity tidthentimilio, acitrsegaerive’y
cham t ortp cga vang %E@xel @ela\l&)cﬂralﬁhé% hs@%@xé@}h@axﬁwmaﬂa

ereln e an{lbo Inds specifically to B7RPI. 15 Thel vggtgon
regl%s@%h@%ﬂ@éﬁ%ﬁ%@?%&?ﬁ‘mﬁ TEHSRIANERTES BARSIS G
jeastABoRE?eY, CRalALanptiBEs, an &mtmbcam@%ecﬂié%éaé%@ﬂ%r?ﬁ"/m

o O B SAIBNOB oo b

mdtﬁ@‘ﬁﬁﬁ? ehafh éﬁ%ﬁhé@é S S é%&‘&%?ng}fgtéﬂgg‘?og in

wheSRGDIHO:N4B, aomnsamgeht—mnm.mgzebiwmem%m|§heét§ht

cha;%ﬁ@@%gﬁ%]&g}ﬂgl%% %J‘f&@ﬁmﬁﬁ{ thereehsThRinyEntianeadsabout
rovides antipodies that pin e a

ssﬁééw%ﬁgﬁ%%%p% IR L S e A

ko acid seqUence as set forth
aboiB BV BiedE: 14 Theonainoarid) sviisiedintset @ﬁhnﬂrﬁ%%&%ﬁwo 1

throﬂm(m]ﬁj) IrnsRagiebbe af&ﬁ@ﬂ%«&ﬂxﬁdhgf&ﬁﬂpﬂnddfmﬂi@ht chain

comprises an amino acid sequence as set forth in 25 SEQ ID NO
48 T anvamiige pivinpiviides’ amiberiseibro isdIyrraficalnde BTRPL
whaBERGQIh uin:fr agmertdhereshdnaeiainaspects, i inveRtdD

provnd%g@g%%g% compris ;neq BN8avY, AR ARG RIGR! £R8HRNaI

eavy chain co rises a‘ﬁeavy chain variable re |or1k1
1mnamdglﬂhé}!9|rﬁﬁﬁ@ﬁ’ééb?ﬁaﬁ]@éh“aﬁﬁhhﬁ%ﬁ GO TR 2
seq&&@egpﬁt having Ea0IsBYEnce thahtigmdildagvaboummZsygogtally

about 80% ﬁ“@a ast.abguL86%, at least about 90%, 91%,
{1
H&%‘W@%&) 0505 -969%. 979%. 98%. or at least about 99%

|dem1t3y to.theoamise aeiddequisihcdiastsat fonth spesifivelf SEQTL
Whir fad ﬁ@é%&‘%ﬁalﬁ %er@s NO, #0631 ‘M&@éﬁé@ i@@eﬂ%’iﬁﬁbﬁ‘m{g 18]

prises a light chain variable re rel the light o

R
fragiBif chaeld, sederiahtbiatih sorpsijerat aboarg0osIanRs£s SEHBT:
sgé% atnashabQut,90%; 21 ¥ 8RY693%, G4H0nOBHeaRP Y nRTBhs!

8%, or at least about 99% identity to 5 the amino acid sequence

imgunegPRiR 7851285 #5RIO: 15 through SEQ ID NO. 26,

In certain aspects, the invention provides antibodies, comprising a heavy chain
and a light chain, wherein the heavy chain comprises a heavy chain variable region,
and wherein the heavy chain variable region comprises at least one CDR having &
sequence that has at least about 75%, at least about 80%, at least about 85%, at least
about 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or at least about 99%
identity to the amino acid sequence as set forth in any of SEQ D NO: 27 through
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wherein the antibody binds specifically to B7RP1. The invention
also provides single chain antibodies, single chain Fv antibodies,
F(ab) antibodies, F(ab)' antibodies and (Fab")2 antibodies. In
particular aspects, the invention provides a light chain comprising
an amino 10 acid sequence as set forth in SEQ ID NO: 15 _
SEGHR 0N SE@dHiNGIn2E: bk ahalReermIiFindiigiorhals variable region,
and 'ﬂg&eﬁpk@ﬂiﬁgﬂycﬂd@cmgala g&gi@meg@ﬁb&zafr&gmem tRRelfvily an
addition, the invention provides afeav ' bising @0 about
o 5 ST S TR Lot %8%?#?@%“;%?&%%%?8%1027 Fabe
90%h 3G 2SE G5 YD M. A5 6% I BRI GRM- ISTeTiMGHRbgHE 99% identity to
theIBAHNRIGicAlNfNGHo RatHMMSBO D bitinlfragment S IBNQ526,
hTh,etj ven ioQ Is relatﬁggaﬁit%%gﬁq human antibodies that
W %rﬁg‘u Fc%ﬁ/%l PE7RE , Wherein the antibody comprises: (a)
humgp heawiehaiklramenerikinggionaim dititedisshednglechiaimn Fv
CDR1 ion,.a human.heavy chain regiansand a human
ant%@%\?fi Eﬁ%}ﬁ‘&‘%}g@%g aig)n ;a%\%é éjcé({)&)l %I}Jgrg aﬁn,2 ?lzggr%ﬁcha:in framework
regignar@iumaRcHoRt Gk ﬁ@ﬁﬁd@@@@hﬁm‘ gt Chaimino
.CDR?2 region, and a fels | NegiN . In carain.
a1 SpEcES e?ﬁ’es % u?nr%ﬁnrgéggl/?ﬁcﬁ%ig gclaglg%lé?%s%ignﬁgan be the hea{\f/gy
binghgir @DRDYEiGicAk %Qﬂ%ﬁf&ﬁ%ﬂ%@%ﬂl Briiesihersef. or 35
and_the, human light chain CDR1 reqi light.chain, acid
A L e e
seqaeprscle, Sl ArbieE JECh B XD R Hughsh S5 2 MR Alats 2
an SRR RARRE: LaGINAASIGHANN imetyi0HBmQoI NG R8;3Dr 88186,
or 25 39, and the human light chain CDR2 region can be the light
chaifhCDR2ta kot aitPerdEenip NEhoes: Tt sesiicptishird
B7OINEHASRECHE thebiynanpheayischainrCBRBckagibaristbis leiuy,
SRR SPRGSaRN a8 soMLNARKA! SEQ IDNO<Ah Faa34
< 5%?‘6”? Ciﬁf‘hno{t ?ﬁ%’?ﬁan light Qhﬁ] CDR3 regi F% is the |ig§utman
heapahrrSRB S ERAT: 80t R A oPER JABRIS: FFYg, 55"
lieR3h2m, DR 63 hevantibbglieshahtiBRAvesitorrede bhnadigizbein
cﬂygtt%e%e}ai”i}% %ﬂﬂd&sggtg%githiﬁqwﬁt %&ZB?%hﬁﬁ"@Jﬂﬂ{m@gﬁ)_n cantbe the
antibodies of the jnvention have the . niz
hefy SPEHEAIFEERAID FIRVE ?&iﬁfﬁ%ﬁi&'ﬁﬁ8?§§ g e
hupetyjigptites. CEHY iregimtion provdiestigiatEPRhREORRRATBZARDY of
sé@}*{ﬁ%ﬁb?ﬁ‘ﬂ%g@%4%@&@@5&%%9%%8@5&\%7MCDR2 lggion can
polypeptides, ein the antihodies
oo BB L fﬁéfﬁ&%é%‘%%%%%%?&%? o
39witld rediersereiinio Abeisr SRR 19ey stulrolie Yeks Wrin §P%4 absopn
and @1 Bh 0N 1, 1206k 2 MpbstlOeti2Msertieds; iasnetermyinsdn CDR3
regiong KINEXAy QLRich i, B REEINAUESde spq D No: 29, 32, 34,
37, 38 or 40, and the human light chain CDR3 region is the light chain CDR3 region
as shown in any of SEQ ID NO: 17, 20, 22, 23, 25, or 26,

uman

The antibodies of the invention are characterized by the ability to bind
specifically to B7RPI, Furthermore, antibodies of the invention have the capacity to

antagonize at least ome in vitro and/or in vivo activity associated with B7RP!
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survival in an in vitro neutralization assay with an ECSD of about
10"6 M, 10"7 M, 10-1 M, 10"9M, 10"10M, 1041M, 10"12 M, or
less. The invention also provides isolated human antibodies or an
antigen-binding or immunologically functional immunoglobulin
fragments thereof that bind 10 specifically to , wherein the
e e R R S R R e
withogphprdiSivy bitveem/yodhERE ODRIcBBR 2Vemel IO RS igireiindto 2
hum%ﬂéséh%%%ﬁégé\ﬁg@]ﬂ%@c@d?eaﬁfﬂ%%%qémmq;@wﬁi@ kiR
. Sk . 27, eavy ghain Aamingacid, .1
disseiivasergy }&ﬁﬁb&“’fvsy%c%%gﬁ 5 B e ety nidy M.
10CHIR08 hss andivindnedidsseqliohicd oy YBide bl iR /BRQrced
arvNQ 2% Ahibs heaw.ehainGb Rithas BaaptieacicdSeguehps as
set forth in SEQ ID_NO: 30, the heavy chain CDR2 has an amino

M, Ichd-ddquént 2448t 1dfPIFSSEQ ID NO: 31, and the heavy
chain CDR.3 h mi i Sehfarth in SEQH
o B o e el
or Fgapelosirei SEESUEMN AN RAHEHER T ERRTC T Haddh bind
specifinifl aci Ry wereaathisetforthcinor SEQHDINOmBEsantctve chain
varim%igpgéﬂlﬁg%% has-A0.AMiRR aGihRe AURNESAS vwiRkdarth in
SEQ TD NO: 34; d) the heavy chain CDR1 has an amino acid
seguthactesag setfariRin ISEQ IRIRENT:@EntaahsadyithaitEQ 1D

COR?. hasanaminaanieerquancs asisehigithinerEQ 1R ME in
36, and the heavy chain CDR 3 has %ﬂ?@mo acid sequence as

setERR SEL IBNER FFVSHE Ry WA SR TSR =
amietdcaidith SEQUENTE & set forth in SEQ ID NO: 27, the heavy

chain CDR2 has an amino acid sequence as set forth.in_ 30
ID N&eé‘g?‘ﬁfn?‘ﬁﬁeq%%]vf}aéﬁﬁi?f%ﬁg SO AT B SH0

as an amino acl
seqifenie ts serforthiinGSRO WG RCB8; 6717 Faprasresi/irichaih o
CDRbhasen aning acidsefuencens selioihiiRRQd Rqliae as
35, the hea in.CDR2 has an amino acid sequence as set
forﬁ?tir?%f:n @%&%ﬁam the heavy chain CDR 3 has an
amife, a6 BHRNCBIRS heid artih I eSE Qi s 46; frlthia SEQ 1D
VR ale0pIoviges, AR RIS NAD AMIBOMGRE A se forh in

antigen- mcﬁng ran immunologica K unctiona |mmunoglo ulin

fraghfe A thErelst et thrreevy chain CDR 3 has an amino acid sequence as
set forth in SEQ ID NO: 34,

d) the heavy chain CDR1 has an amino acid sequence as set forth in SEQ ID
NO: 33, the heavy chain CDR2 has an amino acid sequence as set forth in
SBEQ ID NO: 36, and the heavy chain CDR 3 has an amino acid sequence as
set forth in SEQ ID NO: 37;

e) the heavy chain CDR1 has an amino acid sequence as set forth in SEQ ID
NO: 27, the heavy chain CDR2 has an amino acid sequence as set forth in
SEQ ID NO: 33, and the heavy chain CDR 3 has an amino acid sequence as
set forth in SEQ ID NOG: 38; or
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or @D RpnyeRogivalnifeeigersyHeReE LY Bearrem
spediticaRckiheight ohaieiCRR:3thasyat dineacidsptiuencizhscbein
var]:z%lte:h rezignl rc!o‘rSnEn i:.!zg J\ﬂ t%ﬁaﬁb&%‘,‘&‘ﬂl&héﬁa %1‘131%%9@ amino

specifically to B7RPI, wherein the antibody or fragment comprises
a light chain variable region comprising a light chain CDRI, CDR2,
and CDR3, wherein: a) the light chain CDR1 has an amino acid
sequence as set forth in SEQ ID 10 NO: 15, the light chain CDR2
has an amino acid sequence as set forth in SEQ ID NO: 16, and
thefligtieaaireb RBRJE5H amiro st degusite fe sshfogbitora P
SEQID:N@ekéadb) thadighrchiain GRRhhasdsqmino acie forth in
se forth, in A ; [ [ -
e S NS G =

andtterightERaR BPR®B has an amino acid sequence as set

forth, in SEQ ID,NO: 20: c) tk Q%Iat %%W gt%gi% has, a0 AMIng. 4
] 9\ t%@ﬂ- ding
aci %eeia‘ﬁeenﬁcléaésso é‘}%lf:tshgmlln1 %EQ ID NOa: 15, the Ii&ht chain ®

PN Ginds

acid s%quen asset forth in SEQ 1D NO: 18, the light chain
CDR2ihaganriaminpRciktksenuaneeaais sefarth in SEQHHE NER ID

19, .and light chain GRR 3 has.an.amina.asi ene
fortﬁﬂh@é&%@jﬁg{%& 2515% the ﬁgﬁ? chajné?égll%a%%s ar‘%hz’jir%rligﬁgob
acia%wéﬁ@@da@%é@mﬁ@%é 5 e 29 L gHPERERC! orh

CDRZastaN@mino acid sequence as set forth in SEQ ID NO:
16, and the light chain CDR 3 has an amino acid sequence as set

forth) the Sigith JBINEPBE hat 7 AR ATEKENEB R Faldth A Mo ™
acicNsegseRcieascaeinforRmS b atbn &N @nledicthm lightthmisEQ

CDR2h3s 8N aMIDe A6 8R0S RSSSLIRIELI S&EhRANG forth
16, and the ilﬁh‘t chain CDR 3 has an amino acid sequence as set

fortf %S Ho: 26. 8 The invention also provides antibodies
g%g% Refewith Binding of theianibedissslesetiRadhersinte m

1. In"certain aspects, a competijtive antibody of the_inventi
comtRALE WRARAIG GO A ABGE) i L STRRTSSE a8 B QL
ID RO¥Q:-20 tadhemizht BRRCDES Atspap arnipb thiad puasaarsreage forth

polyndgeleetideseguences that encode anti- human B7RPI human

antibodies, vectors comprising the polynucleotide sequences
d) the light chain CDR1 has an amino acid sequence as set forth in SEQ 1D

NO: 18, the light chain CDR2 has an amino acid sequence as set forth in SEQ
ID NO: 19, and the light chain CDR 3 has an amino acid sequence as set forth
in SEQ ID NO: 23;

&) the Hght chain CDR1 has an amino acid sequence as set forth in SEQ ID
NO: 24, the light chain CDR2 has an amino acid sequence as set forth in SEQ
D NO: 16, and the light chain CDR. 3 has an mino acid sequence as set forth
in SEQ ID NO: 23; or

f) the light chain CDR1 has an amino acid sequence as set forth in SEQ I
NO: 24, the light chain CDR2 has an amino acid sequence as set forth in SEQ
ID NO: 16, and the light chain CDR 3 has an amino acid sequence as set forth
in SEQ ID NO: 26.
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encoding anti-human B7RPI human antibodies, host cells
transformed with vectors incorporating polynucleotides that
encode anti-human B7RP1 human antibodies, formulations
comprising anti-human B7RPI human antibodies and methods of
10 making and using same. The invention also provides methods
for detecBIg Y R PS5 BYiRa S b IeoesifiphEing ioenstep B
anidgrtactingribel samiple BTRPAN Bintiveolyzeftite ainveptivivonntibody of
theAReRRPRinG:{ragmeRtihere el AnARRLRELANady pkihe i

be employed in any known assay method, such as:

inyention ma
N‘%éﬁ%éﬁmag{ﬁaﬁ?d‘l_S_as;ays, direct and indirect sgndwich
assays, igm Uf'agrw&f&%ﬁoa}ea§§§§<§c?e@9d|@%¥9@%eyqhadencode anti-

immunosorbent assays (ELISA) (See, Sola, 1987, Monoclonal
PR S e MR A PRR S TEE R e T sige 10% ppsBueleetdp squences
endpdingfentibedat@GRen hurdarqaaiititiohof BTRPhsBhecdntittodiesrs
ince@RRind BIRRLwitanaffiniothalis-RRRICRHRE fRLIRG 3538 es,
P method being em Io%,ed. 20 In glggltlcgn, the inyention provides
OTIREASHS FOP AR g7 BIEERsS ASEO TR HithINEFe AL gnethods of
mapsieisticirofBFRP 1, increased sensitivity to B7RP1, and/or
disegses related to control of T-cell responses, comprising,the
steon DF APHRG:HR G R b RS dea Eeech CXkdtr B lpsica
sampHar e iiia o sigpositiomueingrisingaapie asthome antiiogdyobfthe
invih@dAveniianeratiaptisanbindiRgar aRMMUBAeICGAISEY of the
invfe%%tlonaalggnm no o}pyAm frg maesgs'l[ tgl%tre%f ggcﬁnslgglwdtlilal n, ..

Reed thereof., Embodiments O 1RESHERtoR Will Becdmie SV fdRtne
asspEniise FORGUMVRS: erathiiekl asexseriptBraner thistitairmsy BRIERzyme-
HinllE SoRH3IIEN: QikIHET IRAMAUN Gt 3O ETI0MIR dARBDICIE HRRes: A

2 ti i s. l. .— Te S DI}I .e7) eeclc}rrl] ar
Mk 3PtRY H@r'&b@e oI Eeaeneh (55 156;_? )Qgeq% ggge €und

correspondin ariable region ermﬁne :
REEERHNBRE). ol arEhestise S RO edlstmaiingn that is
apragsaats fosihg st D3 danthd BpRFPLLFC fusion protein
demonstrating that 16Hg retains its biological activities compared
with™ BRE* Ry (e 2 SRTSPIRE desstre s BRa clsrinsiraingaas sapsiated
witvitlertsile {6bdgstandi BB Britibediessekigie B STRPS, thel ke siidtases
relﬁé%k@%ﬂﬁ@@@-@ﬁ?@&%@éDc@lﬂHQQQQ’-ﬂ{é'%géﬁae SeShENE g o
y

results of 1<in XA binding assay with 2H antibody.
pharmaceutically e

eciive amounii of a’pharmaceutical composition comprising at
least one antibody of the invention or an antigen-binding or an immunologically

functional immunoglobulin fragment thereof to an individual in need thereof,

Embodiments of the invention will become evident from the following

detailed description and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1A depicts the 16H antibody variabie region sequence (SEQ ID NO: 7)
and the corresponding 16H variable region germline (16Hg) sequence (SEQ ID NO:
8.
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Figure 5 shows the results of KinExA binding assay with 2H
germline (2Hg) antibody. 10 Figure 6 depicts the results of
binding-competition assays showing that I6H antibody competes
away binding of ICOS-Fc on B7RP-1, analyzed by flow cytometry,
Figure 7 depicts a summary of a B7RP-1 sisn%e]plilé:ulegg'{g_%m and
poRiasTpHisHIFPIgN F‘ﬁ“ﬁﬁaigsi‘:é)fsf‘gj e B &epicts a summary of
WR7Hre -analysis ofoeiseteofoartpingizal BFRPetminn 8hoilgige! activities
cor naar}gggﬁtg%ﬁ ELISA competition assays. Values shown are ICsos
or Inhibition of binding of an ICOS-Fc fusion protein. Figure 9A
shows:Huotescent staiting BiBREPinding settts it dMhin T py
sp élﬁl&? @ggled 16H, 5D, and ICOS antibodies. 20 Figure 9B shows
similar E)inding efficacy of 16H and 5D antibodies to a B7RPI SNP
vaniasteRigioe 3G depicts Mirastiidiof sesgtintufRtianibrdays with
16H or 5D antibodies and SNP variants. Figur JﬁgA sé“l%ws plate
co e aien HEs s LSRR DBFYS %ﬁaﬁgg?b FSEYRtibodies
compared with a number itfere I~ adnline (74
mori'FJIIchl %rgg\ﬁlogrﬁ %f:figeu%% E?&%S%‘o%ﬁg C@ﬁ(ﬁg%i%ow the( 9
antipedyilts of antigen challenge experiments, analyzed for
antigen-specifi u i ] : IHei O and
G BB IOk iptre I Ge e L et
antiblesin orRRESIRS gL SWiiRg IEfSIfg\jl@fcaPé‘ Feireds By b Fo oM
cvtoriyiigodies. Figure 12A shows that 16H antibodies can bind to
cynomolgus monkey B7RP1 (right panel) and human BzRPl glerig
paridgs Fignies1 2 Buameris thatd B! f@lﬁ%,‘gﬁlﬁ%’%@éﬁ dies’
(SNPRadihdbit cynomolgus monkey B7RPUICOS-dependent T cell
activation. Figure 13A depicts individual ¢ nomcg!r[Egu:;gi_r}}lmnke%ﬁg)gl1
grofisurtehAcielr vanreeRt a5 e et

er secon a ary
moRaiengetaithctetaMiSth xoidpetitiday4aysin ¥rllrabapante Yvih ©r

inhf%ﬁl&'f&l‘ii?%@%f%ﬁ?lﬁ@éiﬁ%ééﬂﬁm individual cynomolgus

monkey and group mean titer '
Figure 9A shows fluorescent staining of B7TRP1 extracellular domain (ECD)

with labeled 16H, 5D, and ICOS antibodies.

Figure 9B shows similar binding efficacy of 16H and 5D antibodies 1o a
B7RP1 SNP variant.

Figure 9C depicts the results of co-stimulation assays with 16H or 5D

antibodies and SNP variants.

Figure 10A shows plate co-stimulation assay results with 1B7v2 monoclonal
antibodies compared with a number of different anti-murine B7RP-1 monoclonat

antibodies.

Figures 10B, 10C, and 10D show the results of antigen challenge e};perimcnts,
analyzed for antigen-specific serum IgM (Figure 10B), 1gG2a (Figure 10C), and 1gG1
(Figure 10D},

10



10

13

20

25

30

values at day 53 and day 57 after secondary challenge with
tetanus toxoid on day 42 in animals treated with 5D antibodies.
DETAILED DESCRIPTION OF CERTAIN EMBODIMENTS 15 The
section headings used herein are for organizational purposes only
and are not to be rue 2S, I|m|t| he subj tte
deSiiFed! &ﬁpﬂéft%%és‘é{sr%%ed i his aé)n |§31%§§%Tr[eﬁe>%pqree§§yam
reprénedripotafed byibeféaence herein for any purpose. Definitions 20

Conventional technigues % sed for recombinant DNA, .
oh&éﬁi’ﬂ%le%o%‘og’ﬁn?ﬁesﬁgg %3 %}si“ffecgﬁlt%ﬁ?gc gn ﬁ%r?ggorm%?feﬁy

B7REL grighteetedporbionai BAELIA)PaBhzymatic reactions and

purification techni es ma perf a ,
maﬁ&‘f‘&bi&%f‘@‘é’ﬁ @ﬁ E{%rags %ﬂo%n%gg ?/Sa({'(a:r(l:(i)%m“p}iG edin gt‘ﬁs

morikélyB7RE UESCHiepknderelivell hdifaregoing techniques and

procedures may be generall performed 25 coordin to meth
TR RS I (GRS & G eia o

valumoredsp et ific nefe iirdes diandare ditddnanyidiseassd@ifciighis e

i aRERrEset pedficaligpasee e.g., Sambrook et al., 2001,
MOLECULAR CLONING: A LABORATORY MANUAL, 3d ed.,
ColeigaprintpHamas limboratryyRrasisC slenSprithy FahoReN, Jiter

vahygb ishds incorperated:hgraininielernnee amanRLpRsEoless

specific definitions rovided, the nomenclature utilized in
%E?%??Wﬁh Rt ‘%g Tgboratory procedures and techniques

of analytical chemistry, synthetic organic 11 chemistry, and
medicinal and pharmaceutical chemistry described herein are
RAEATK RS R BO O O GMWM&V
conventlonal technlques mg sed for, c? 3 ical synth 05654 are
cheRticEearRFeaeEh R HRE: E\ﬁ%af’r FEBAration, 1?01?3 ation, and
notclelbearyysanel tne Attt @ﬁpdumﬁtslaﬁméﬂﬁmﬁféd Mlae%&hfaﬁeeed m

th1sv\.:’1 Hhe s e disslosursyhe follening dames, funissaptherwise

icated, shall' be understood to have the following meanings.
The phrases "biological property", "biological characteristic", and
the term "activity" in reference to an antibody of the present
Defipitifftion are used interchangeably herein and include, but are

ggtRegaﬁgﬁxB%aﬁeEﬁgsu@ﬁiﬁH%ewes @ﬁfﬁ@%ﬂﬁ;@: DATN- mgmmadﬁae
uman antibody binding to TRPD. ARIYVIL fecrion
synghesty S S8 §B{W?y¥%d$ﬁ%ns %?Ee nL piep |d2’ b? %‘9“ fipo)-
Enactivity Jicth8oirs \ivd smﬂwftﬂﬁemmdw b&n&ﬁﬁ?@l}ﬁ#n&&‘f%@%.
maRleRGHIes QEiirAntibety @ﬁbﬁfﬂ@@aﬂﬁaﬂkehb@o@m propestidsd
oo AL BTSSR LR Abasl RSRUNECtiD e ARl decdRe:

according to methods well known in the art and as described in various general and

more specific references that are cited and discussed throughout the present
specification.  See e.g., Sambrook ef al, 2001, MoOLECULAR CLONING: A
LABORATORY MANUAL, 3d ed., Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y., which is incorporated herein by reference for any purpose. Unless
specific definitions are provided, the nomenclature utilized in connection with, and

the laboratory procedures and techniques of, amalytical chemistry, synthetic organic

11
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cross-reactivity, (i.e., with non-human homologs of B7RP1, or with
other proteins or 15 tissues, generally), and ability to preserve
high expression levels of protein in mammalian cells. The
aforementioned properties or characteristics can be observed or
measured using art-recognized techniques includjng, but not
o 4 S D S e T A IR S R Pl
welh dapysisnh ogitis cahiduisds i dhanestitrSipatn eessafierel decliBieusiptay
be AeandrinprBMReNISAshSMIKBNMNASEVE, 2BresritRasHIOMeparation,
fijfstentsodines, noluding bymag,grimate, or any other
approptiate source. Particular activities and biological properties

of anti-pumanBaRkdatidman aotkediesiurdrserbed i ithens,

detajl in the. Examples below. The term "isglat alynucleotide”
L e i R e
phreRNRiical oraprith etic drrital shusaritastisinishvatiorietvefeatyitgs in
refphie b iR BT dtsenginihaisaiaied-nebmuairatide ) ieRel and

. sociated with all or @ portion of a polynucleotide with which the
R L TR e T T i A an
B7RBlirdestdeds hedes foisumst IRRET inthidiire, Biaggphedss #évity
of tREGUEIRORIepagal. Of Ridrgaiveey ueieeivbRaEBINof the antibody,
! tide" as.r egktg herein meaps;single-sianded or.
R HESIOE e Bl B S

ProReIRs SHARAFEIATIGHPE B cRYPORY ERBYERIBARS, ah&rtdtetigeanple,
crogereyptising( the pulymundientid eccaridge afBGRFC|cotiddsober proteins or

tissHERONIDORUCIGANdES:0r A %@F&dﬁgﬁﬁkﬁéﬁ%r RS 9 protein in

nucleotide.”Said moditications include base modifications such as

maprARER i, fsode RS SR S e i &eaghgerved
or Riv8uiidesingribose@nidhterhuglestidduiiie getimodifioatib s EELTA,
coreiRsphaathioate. Rhnsrioradithioats, ANASPRoLASEIGRBIE vive
u%hf)s horodiselenoate, holsp oroapilothioake, ghoshoranil date
L
sectipgiufies sidgtant sreiouble tang famehad HOMAS.off BRACHCRMAOM ¢S
sout@EM Pﬂ’d@ﬁﬂxu ﬁ‘dﬁﬁﬁé@%ﬂ@ﬁﬁbﬂ@gc@ b.agefa@sﬂ%&a&&@ﬂ%m human
antBaaialANYs 2 eH‘B‘Hﬂ%‘ér’&%‘&\ Qudes,linked faacther by naturally

occurring, and/or non-naturally occurring oligonucleotide linkages.
Olignikysieciidpsaismpobsideleoticel StoBeihaDMAASIBelynucleotide
m erstha generally single-stranded and have a length of .
o B e e, A LS Sl AR RN R:
whighgeniicre sidie g s ieptrdmobyattiensidan 1o Hdw. anasériesinyith all
or £ pulbideh m@mt&ly&ﬁg@ﬂ@e@ﬁm@\&i&h&ﬁbﬁﬁdl&c&@,plbﬁudlsgﬁdg isl‘fBun’l:Qin
nat 49 tﬁdﬂ&éﬁ%'@%‘é&%ﬁe‘l@o‘ﬁ&l&%ﬁ&gﬁ%@BH&%%@%@?&'@Q&S

)
strande
not occur in nature as part of a larger sequence.

The term "polynucleotide" as referred to herein means single-stranded or
double-stranded nucleic acid polymers of at least 10 nucleotides in length. In cerfain
embodiments, the nucleotides comprising the polynucleotide can be ribonucieotides
or deoxyribonucleotides or a medified form of either type of nucleotide. Said

modifications include base modifications such as bromuridine, ribose modifications

12
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or double stranded, e.g. for use in the construction of a genetic
mutant. Oligonucleotides of the invention may be sense or
antisense oligonucleotides with 15 reference to a protein-coding
sequence. The term "naturally occurring nucleotides" includes
deoxyribonuclegtides and ribonucleotides. The term "modified
suhatfedtitrsiseimd doss HrcroRte IRt FRBGIRR Skt snadiBentions
suckugargrouphapithittbidite. Theltesmioroditioous|eotigeolisikageihoate,

phd&%‘ﬁ'&%@&?el%‘&?@Uc'e(gl%gph%ﬁgﬁcﬁh%@é' as phosaRRIHNgRte.  and

osp orodithioate oroselenoate,

Ph“ﬁﬂ’t?é%‘b‘?&t‘?rs@@ﬁ?f&“t POdﬂBJg@ﬁ H6amrsHra Rt iss A faeble
strapiwisphosoditlate Radd the like. See, e.g., LaPlanche et al., 1986,
Nucl. Acids Res., 14: 90§1 Stec et at, 1984, J. Am. Chen, Soc

106-8pPm S?@ﬁ?%‘t”&f”“j?@ sfgfﬁﬂ’i??cﬁo ‘R’c‘ﬁﬂls‘fﬁ’élées E@%@@Qp%rﬁ% a‘Pd
modifed nAsitie@an deikdir i ditesign BiB38y Loreingt, ad@6r pon-naturally

o D, II&%@U’A & € SUosE
° QHAF? QP%\%HE&%?%}%%%%IF %ﬁsyé%ckstemgsgdr% %%‘%%g Jgrél}\#?ersn%g;

CompSYiSing @%‘Fb‘iﬁséhﬂléﬁﬁd splE e gt {98 bayq o lenggh of
nuclghtidraner aisdd®eymarertBoenBemical Raviewisp@B:648; tHe o 60

nuc@&@d@@mez%@ﬁ m%&r@dgﬁ&ﬁmﬁm?r%a{@t&ﬁ&x aﬁg%?mgqlzfomaw
se. An gligonucleoti ude tectable la

17 %ja S é%%é tcheeglné ﬁglegf &6F h y%rl 2Ation’ %r%%afm%
or ﬁh‘@k@rﬁﬁfﬂiﬁékt@cﬁpr&ewﬁréfeﬁ@j ?@%@Pémlmé@rﬁs ttractcsabjent:

oi@mmkra;c(aas isr fieeipleatidaant semaather sreieiRsonibndbsinbs with

e found i nature (ze) is essentially free of other proteins
refors ence IQI rotcm—co in 1én
rom the same sour e .g., from the same species, (3)is

exma@wﬁh bya&@ﬂy éeamiaodlﬁaésﬁa@p%ﬁaes(ﬁémﬁmﬁmdes and

rxbcinu% 9 &g m at lea%&lfl %ﬁnuc?eott% nou cts %f % %L:JSC‘IE Idec?i'ﬁed
S, carbo I’ es, or other ma erla S WI IC

or SRR SeBR ﬁa*eaﬁémésl}qé%ﬂ‘égéﬁe? fé@wgﬂe@%ﬁéwk%ﬂes" inciudes
oligaamtexakent timteracti ongiwithporipnptatapratein witspndrichiilaae,

hos@%%g%gﬁﬂe Bhoéﬁl@?&ﬁ&@ﬁ%gtﬂ Irbﬁ@wl&oa(lﬁ oltﬁlgﬁg rgg(!)\éhoramladate

associated (by covalent or noncgvalent interaction %Wlt ab

PROSAGBTHRFE VT WhIEH it Yeenot-abebERirithaitie, 21ty gl es.
14:918t pBryreinohatt®é. /Sueh drkdsolaied pioteii’carniberricddsd] hycl

AciSeRAM 'fﬁ% L@Qxl\%\aﬂn @yﬁ J@lftzomﬁrceRMg ge?bé‘ﬂt hetig Oﬁi&ir}az‘ Qf

199? gcom bination thereof. In one embo iment, the isolated 9rot§|83

LSSEANTARY Hee oM proteins or po?%cé%t"d’es 6F BurvBr ®
Bcl@maﬁmh antrhalnaversiouidsin GesterdtBnalaadyionmient that Weultio.
5 limtﬁf@%lfﬂﬁhdﬁxdmﬁﬁﬁa (1@%%&%@%@@&@@@0 sarophydasticures of

sea ch t erwi -isolated"” antlbod is,one.that ha
W}ub% grlgri P lyf <(:jo ;r??%ed)b r;g%fgr ng% d?r o% qlgonuc eost'xde can
inciude a detectable label to enable detection of the oligonucleotide or hybridization

thereof.

The term “isolated protein” referred to herein means that a subject protein (1)
is free of at least some other proteins with which it would be found in nature, (2) is
essentially free of other proteins from the same source, e.g., from the same species,

(3} is expressed by a cell from a different species, (4) has been separated from at least
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recovered from a component of its natural environment.
Contaminant components of its natural environment are materials
that would interfere with diagnostic or therapeutic uses for the
antibody, and may include enzymes, hormones, and other 15 .
proteinaceous or non-protei 0 ces. IRals with
sbo BT R O SO0y 16 et eﬁé%,‘?fa‘*ﬁf‘i%ﬁfgé& o
whidjréatesstheint @Ol BIeight bR eintiseRyds Heteiiel Byfivaalent
immjagyggy mt?&doﬁz)ﬂ@ igr@tegr@ahswfﬁc.ﬂﬁefnuet tisabteal mratete’ézt% aﬁ_saciawfd
. _residyes of N-terminal.or i ' ' & sgnafa
g LB o (3 Mo o SO AT
poiyperdide Redhlie ot A GRTERRIENIE IB REHETHAE AR ERR L e
Such S QISilVEIL&iaiBarl el ate diantib qdyonicl F0eS, #EN ArmBdHy In Sher

ithin recombinant cells si S CO eahiddthen:, the
RNZnbl %ﬁﬁgtﬁa?alr%fl’eﬁ?i?%ﬁm%ﬁgﬁ%%ﬁe?ﬁ%%hg terms o
isolzig6lypeltidés GroppBtEl e PR oREERS RaiRgiHe saquence -
o gnﬁfniﬂﬁﬂé/%ar@ff@HaﬁndhﬁtifS,mﬂmmmwmabyomd interfere with its
use qgé%raa%%-ogﬁurggg’%pgp%%igg@g%ﬁ%r herReembinant cells, or
éene‘ﬁcaﬁy-eﬁameere or recombinant cells, and comprise
molecuies.havingithevamine dcidhseferenidentfiedcanihfRAaTpStang/or
recaye ot %Cmuéecsonhxgé’ﬁ%% Seletions fratioarlditionsiamanel @smponents of
" substitutions of one or more amino amd& Ql;fbhr? native §§ag§3%gge0r
its THEHrAHETSEN e Ftl 0T S o FBtEi N PEPe SHicaTly encompass anti-
iheBARR lugntibo diessntibsby we oes thaitievezoers §rgREH, and other

pm%%%é%a&%%oﬁ%@é%&@ow hstittions of @AGOEIBaIaminaeaaitbaly
an anti- B/RP

antibody, The term "pol tide fr y
' MR H DR AR A T G e s e
deteatekyhteninarrieiction, dAtIerafrEe M duleib AR BT 12
res2MboditeRts ilagmenisREm @b Qast Gioeakont BEOEmismnavigisup
long. It will be 14 appreciat N, 68MRIR.E MBS ENtSmreducing
Seqﬁﬂ’ﬁ]’%r?fs(égrema ?é“agge%f‘{g, %ﬁ'%@&)@%ﬁ%{g@ ?70, 100, 110,}:;56 3?2
cor@BnY BEIn3 00 BB GG B SHY SR A clAA FBETC Y™ e
mdtsaiubpehipeptite fragments indlyddnfunstionst denraimsoiae Uit
amg)in i;g%a onil%iquﬁo%gggwﬂ%%tig@gﬂginding domains, especially
wherein the antigen Is an epitopé of 5 human B7RPL1. In the case
of am@ntiR FRepantibody: wseful fragmenteriiel hadnsbe areuAue of
Laimited to a,CDR redion. g variahiedemain.ehadigany Qedighily non-
chaﬁ.n, a portion” of an antibody chajn or just its v ral ISe region . .o
recoreRiArig e CD B HRYHBIIRE Fhe drRT ™ eBadific binding — °

- mAGARE tefepsie aniaturallyegeauerfgho madTe: HieiRiRaf /e opving

deif?g%h%c%!;%f@%ﬁi%ﬁ& ifically/bindsi@.adaroetnE xarmplesnahspeidficf the

naﬁgpi%ggggﬁﬁ %&%@%‘éggfbg&hg’[%&m liited tobi%'&%fg'i @Ecompass apti-

B7RP1 antibodies, or sequences that have deletions from, additions te, and/or

proteit spé

substitutions of one or more amino acid of an anti- B7RP1 antibody.

The term "polypeptide fragment" refers to a polypeptide that has an amino-
terminal deletion, a carboxyl-terminal deletion, and/or an internal deletion. In certain

embodiments, fragments are at least 5 to about 500 amino acids long. It will be
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carbohydrates, and lipids. In certain embodiments, a specific
binding agent is an antibody. The term "specific binding agent to
B7RPI" refers to a specific binding agent that specifically binds
any portion of B7RPL1. In certain embodiments, a specific 15
binding agent to, B7RP1.is an antibody that.binds: specifical
oD YT SRR R A e B T390
70, abgetaf 136, 20056y 300n 3881 %6 ﬁ%@%@%%%-a%ﬁ?%ﬂlr
useﬂgmg@ﬁtl@y ﬁa%ﬁg{t@e@@@m?mﬁe@a&b@i?q BotidagybiTties términs
"immunologically, functional immuno Jin fragment’
S S e B R
hur@CHIREB. the tieaier6 GrotiiR REAVAREISEH GIE Eh e}y include but
are HRVRYAQI Qoicetly. fupGiionalrimet seglebulindragriant dfthe portion

invention js capable of binding to an Anti |PreertAifN e iike.
OfaEFHBP)%?%c %%?gﬁiesé{%tfgg%|§’ggf%nanﬂ§|%%spgciﬁcafly binds to a
receRIQE N ihgss. emlediments -indingo hanriymunotogicadlyon-
functional. immunoglobulin 25 fragment. of the inventignpreyentss.
nauﬁﬁqﬂﬁcéuéﬁﬁénﬁ}facnﬁg f%%tsép?gqié%%gr, ?nterraptir“fg the g%lo%iggil% , dl
bindisgyemnmie ioaufitn PHORT IRFANIEBRIRg RO THES SEEPESH: DT 210
carfRMRREIMeRt, BRdMMuRekagicalbpdimstionakirifiarivylolgugemt is an
t.gﬁaac%ment of the invention binds specifically to B7RP1. Preferably,
e fragment binds specifically to human B7RP1. 30 The term
"najyralirocpu iRy atbveloasTRBethbrein anphefphaditg agent
aa REShISIES 0.0 Rk ihat ine ebicct cand founthinaalura kAt
e ampcie, a pofypeypﬁ e or polynucleotide sequencgg%lat IS
bingipasernt iy BRESThEr AR oeH ifh B eSS URE SRRl oLt Tah be isolated
fro .§£§%J%%eéQa&aﬁg,r%@%i %h%@?%ﬁ&@ﬂcéf%@%o@%ﬂbga if the
modified by man | naturally-occurrlr(la%. The term "glotn-natugall di
antiyedy At Bbelabremmbn eouReHL BT HTEM Yaikreto s iaterar thal
nonSapatdeutisbdy. nature or that has been structurally modified or
synthesized by man. For example, 5 'non-n ugaIIJ ccugg{;ggscgsg g
refefi BrarEHEISA0S S BB SBRIE AN that can be
herplED ehfee chusingy BriektidavfragmiEgtRe shorbiehmiglres, BiegthRs of the
1@%@%&% t‘f{%&"%{‘t C?H&OCi%@dcﬂéﬁlz%J frf]‘ MOMﬂgmtﬁgﬁiﬁ'mll&arﬁTiﬁEgM
~ Such varjants include, for example, those  produ ycleotidg,
R RRh S R Sr%‘égcrifﬂ?%nlé ﬁ‘i‘%st’?n“‘_a"f?%‘\?ﬁ onag or %rgore
cerpirchedtids: o i wokigstide s bran e spepidieterbadn e ddimgrsr-
heBOMERHRGAD reaians or hatinAliesrinat;inietcadingegicgiduln
frag%%%t%rfot claj ?gvgz%glosnegygvt%tes 113‘191%] ‘of the ligand to its receptor, inferrupting
the biological response resulting from ligand binding to the receptor. In one
émbodiment, an immunologically functional immunoglobulin fragment of the
invention binds specifically to R7TRP1. Preferably, the fragment binds specifically to

human B7RPL.

The term “naturally-occurring” or “native” as used herein and applied to an
object refers to the fact that the object can be found in nature. For example, 2

polypeptide or polynucleotide sequence that is present in an organism (including
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conservative amino acid substitutions, deletions, or additions.
Especially certain among these are silent substitutions, additions,
deletions, and conservative substitutions, which do not alter the
properties and activities of a B7RPI antibody of the invention. One

Wrt%feﬁk%ép EQS aLt &%ﬁ %aﬂ%dg t%g}};@enb%\%&% gﬁlﬁegﬂ? 1%:1%01?0 bjegn

variant usga methods well known in the art. The term "operabl
intqiiieagtniBatEcth S tHER o peERks erWIREh tHd%elsmiis” namaﬁe&i
occargngl avrélatianshy thatsed dursithefaridcarnaetibtbeir inherénind in

natfDGHARS DA, %W&@%@%QA&%J@B%@E@@'@Y GO cxample,

sequence "operably linked" to a protein coding sequence IS

IR e S A B O IBRBE S T fehh KB igp variant that
canSke| pedoe:dsiaingiexdadamdaregaditio S igomepmatiple pullipdbiie variant

profi@REPIRIIONRLAcHUlK 2L DG caNERLFeaERCRS, BDe et GOk

sequence” as used herein re1‘e£esér to poly%{cleot e sequences

pmﬂﬁ‘ﬁ?‘&&% e BTRLE AT AE M G P TPAE SR IBPT 0B AR A RBR O
morxf wedkntdseq Bekyoeslewdmlvmm’megaaﬂ@ eperably timkeg off her-coding
regRAKELLBHSURRLRIHOSRE YERREFBIoH HRPSRtiLR HRREHIRNOS on-
nism. In parti uI embodl nts, contr Iseque es fq
oA o1 h S I R B FGEEP ESB S Bty e
amorgnJbeistione temm@ﬁlewmn@édltwmhekbameulamd conservative
sub@RRRAIMANLS, RO Q t&eaygfb@e&&@rar@%ﬁwem HBYRBChE8ody of
seRIOmEIETs compr Bi19.0ne o PN BLIEE00Ron SUES. Ly o
transcrl ption tactor anscrlptlon en ncer sequences,
Vaft?&?@é?&ﬂi@ﬁhﬁ@rﬁfﬁﬁéﬂéﬂ@e Begitences and polyadenylation

n Jn i im ntrol n " can ,
Seque! t%%% OP&%{;F‘ ip empod e{}l h%OwEnoon%%% SNAES £ i
inclu eade tlences andlor Tusion pa rner sequences. Thé

appéeqérfir%et@wlm@l%ﬁmfhah alineie e Fﬁ@@au @%@ﬁ&b{éﬂ%@éaﬁ#ﬁ#@@
undéteuitacre |k anibey. necleic:agid, o whieh ithasdbeepditkednkamneo a

pr&XBecQ&}{?% Béﬁg% ;}eﬁ Rlasicl, Whigh, rel6rs. 49,2 ¢ Eﬁé‘%%tg%“@?mg

stranded” nto which additional- DNA segments
Sealigfied. %&Wﬁ% ﬁrecaw@%%af?glaa\% GERBF, P %ﬁﬁ’a‘i’f
the Di#osegmands may be ligated into the viral genome. Certain
vectors are capable of autonomous replication in a host cell into

whiCReCHE) SR Tiot SRARIERAS (85 458 ISRbaiiaary KaBPaIPRiRAHEp sequonces
thatraoteffial exjghssoingphicasion @mdrepBdan ddarianatioradiBdingctorehces

to RIS GlOTSHERSly HRR:E pm%&e%m&'&&m&a{éﬁ&@a@ﬁdepmd
mtegrasfted into thé genome of%a} host cel] upon mtrodzctlon Into

PR oA ERIPHRE e re sy APEUFRRTICHIEIARAG whtRe fewpnces for
progsiemienvoriedvés, eeptairpiractdrssaraicapdble oftediradtirgpsiiption

erBXRIRESiRRueiaenas tonwhighibhay-acaRperativelydinkedepbics for
euk\e{?y%tcggsmay include promoters comprising one or a phlurality of recognition sites
for transcription factors, transcription enhancer sequences, transcription termination
sequences and polyadenylation sequences. In cerfain embodiments, "control

sequences” can inciude leader sequences and/or fusion partner sequences.

The term "vector” includes a nucicic acid molecule capable of carrving into a

cell another nucleic acid to which it bas been linked. One type of vector is a
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10 are referred to herein as "recombinant expression vectors" (or
simply, "expression vectors"). In general, expression vectors
useful in the practice of recombinant DNA techniques are often in
the form of plasmids. In the present specification, "plasmid” and

fBORIARE sed e aARsAl e YIRS R R

commonly used form of vector. However, the invention is
DN/ 8BS 9 B 825 h AR YRR 6 1 1B e KRS Y S operein
addilenkl asivirabveatarsay ®gligeeplicatidn dedbgtivencetibaririisestors are

cap RIS ROMIISERRANE, AENR ASSRRIAIENMEUSES) HiGh ﬁﬁ%sed ..

equivalent functions. The phrase "recomhinant host cell" (or

bacteral Kp X v 1 iRerrgas %P&é‘ll‘?ﬂf(ﬁp%ﬁi‘(‘?ﬁ PR MBI dRpmmalian
vecexpreStianvesotofdmsveaninmet neetdiavildowmah der sto duepyated

intd @%Sgeﬁéﬁé‘% inthe ait that suehslRims ﬁ@mtﬁagegﬁ%@fﬁ@a@ are
y to the particular 20 subjec cMe” but to the pr %eny of suc a

fﬁp}é??iﬁ%?%%%ﬁéﬁ?ﬁ%ﬁ?&ﬂ’?&%m YR R ISRyt of
diregmeitationscioe ¢6 sitberombiatiteotre avtrenveisitaidaf Serlcestors
are %%naarmy@wmmﬁaﬁt chsddenticalda-the Ramgnt @@J;lpr@mon
are still included within thetsc LPe of tht eterrrcl Crg:o rc:gll S uts
Vech réln R zfrlestsmn 6 expresnélon RVEiems can enﬁge
mﬁqh@amlﬁed@@ of m@lpr%%ethWhSWM@m gﬂiasmld"
andba@&@ﬁie{hay%sise@@&wmﬁgémﬂamgmaﬁmmm@jewsﬁmd

fon&as Weefgobalignwe q}l p}'l?%iﬁ)g%res%s : ntende S&el? %12 sur%xat@f}g lleorms of

sulitab cteria éxpressmn vector Is C 0 express an
expEitibp dyctecofbinahtirah Yrsketdl & tf@h@f@et’eéeiﬁﬁt% FiTgYiruses,
adeH30H@sEE eRMBINAR:EXIIRSSIAR VLRIt eave)ingvRIdAfRgeAeNtS

encoding the immunoglobulin light and heavy chains of the

antisaatrchcasabipalibti A7l SO HERDY BPRARR dredugnes sebinp
whithex hastneelhasthrandaes sacrate ddatonthaumddiimiinbsvhieitstbed by
il U amﬂwsﬂhf{é%ms%@%mgw%mm&p@%ma@m

recovered. Standard recombinant DNA methodologies are used to
S“"E’B‘iéﬁ%‘é’i‘ﬁuﬁb@ﬁ R0y Shabfg it b GRS SHeEr kit s aney
occgenesitdairecmiiion dxpiesithen mikiecto sarirred ithithes,

suc}{%; géﬁ}m& hesticells, suGh-agthasendesriibediingamiaok glied
001 OL CULAR CLONING, A BOR TO YMANUAlﬁgst

Wiﬂﬁ%lf?esi?ﬁﬂ B HDET aBatSHieds AT E. AL AN
XpBHRRENTP RO TOCOL B |WHW®L‘EWLMEB@® E@ ONyse@réwaeion

mcl%&iﬁ”%@%ﬁ\%%@ﬁimﬁlc@@@%@ﬁddﬁﬂmﬁ R RtenbiNe @81 6:39A1ta

(P et aI The term nsduction” |s lflsed o efg 10 }?e .
h) I‘GSSIOD SYS emr? { ACES 13. CRXPresson
anster ot enes fromo acterlu}?n to another, usually by'a

vecmﬁagéﬁewan”&a e 2 SuFeddy s eertRRinadu rshRsh o dmsfesied
witRfogt kpnyeti e:coibilanSeguenRrRas/ by e taWINS B8 A fragments encoding

the immunoglobulin light and heavy chains of the antibody such that the Hght and
heavy chains are expressed in the host cell and can be secreted into the medium in
which the host cells are cultured, from which medium the antibodies can be
recovered. Standard recombipant DNA methodelogies are used to obtain antibody

heavy and light chain genes, incorporate these genes into recombinant expression
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The term "transfection” is used to refer to the uptake of foreign or
exogenous 10 DNA by a cell, and a cell has been "transfected"
when the exogenous DNA has been introduced inside the cell
membrane. A number of transfection techniques are well known

vecibhdBEIaThad.a58 Hiseloses hereis SES: 8 HosCERRAM S b6,
52: 456; Sambrook et al., 2001, MOLECU

irology R
ot ol BRI A SRR O RRGAL LA Al R erbor
Labbmisoiratokiegbdl i ettahl. 1986.) BAGRKENV ETPIOCISS| N MOLECULAR
BOMOLECULAR A5 BIQLOGe: Flssia ant Ghie B 9 6Geng

B 13t: }97. Such techniques can be used to introduce one or more
9%8Xoenous DNA moieties into suitable host cells. The term

"traffrmationsAsidsed hetgin refersdan GhangedN LSS m one
enetic characteristics, and a cell hag been transformed when it
R E e PO A bR A Few DRA FBHExahiBd E oal i
acquisihsfonhethdinefeikiy génalivkiaasdifietyfrdmy20sts native
stat .FoIIowin%transfection or transduction, the C%ransformin DNA

may T &ZBmiHh Wm’ﬁm%é%%%&%é%%%ﬁ%@%f SRS Grtry
DNinty a etirendosetheaobotine calkfstadiayhbe theairamess Paisientiyen
im@eﬁé@ﬁ ﬁ%@m&%ﬁeﬁﬂgh%%@%ﬁ@%&@é@&d %ﬁﬁﬁlxerbsaﬁgwﬁ
mepnentasaal.. IS cansjaeredq 1o e.pbeen
o e A BT e DN & Fo TR g\ e TS B
456tHewbitoR S THe 1Pin MBS CTOMEND & ISIERUTONT HpBrioC ol
Sprﬁg”m@é%@%bg@spbiz@ing bou ndlsby @ml?ﬁk\]fﬁ)bénﬁlﬂ NGagRNkr
S S an anti an itionally eing.used.in a
s O U R . FEP N R S0
to inpeduan FRfeM TR AN BRFEANAY M EAREC BT THETSEItbids: In
certain. emhodiments, antibody variants include alycosylation \
s L Gt ﬁz‘sa%“e%eaeﬁa78%@%&5?‘3%%‘8@?%5%%%%%&%‘“*
chajgieristienaatteisd pubisarstr e Khsmbhesbreetgdied oopmn a
newparent palypepiide: talicenanpiambo dinreritss peptduallyantaiifisd from

its HRAAPHRE FORGAIRE RLAARESRPHIREIA5 HokeH SINEOSHRIR hay

sites than the 18 native protein. An N-linked glycosylation site Is
QIS Y I D T IR e RS B S EEEP S (AR - KagRpifme of
the whik reinnthyebamisiotzivid resitlentidesignamehas! XEanemayvbiovariying
repl?d&%é:ﬁ?o@ﬁiﬁ’yﬁ%ﬁi@% %&Gﬁ‘@fé@ﬁ@iﬁ 21 aﬁﬁgxéﬁw.bﬁﬂgéﬁ% &%QH&@@;@%}Q/@

residues tq_create this sequence provide, tential new site for
e R A R R R o A e A i

subsfititigng thaheligpinateathis SRRUSNGRMIL SeMRVR Qi @xatRG s
veild ke carbolverate chiain, Also provided is a eanangement of

“R-fAKEd Cafborydrate ¢ha eréin 6né of more NiRKEG "

capgjlipcefshtingoisesitmsar( typireallip trrodeceritibpdicracepaltly ot binding joate
eptEpRinaieshang. 0Ne D680 R NBWdNms or more epitopes.

In certain embodiments, antibody varianis include glycosylation variants
wherein the number and/or type of glyvcosylaiion site has been altered compared to the
amino acid sequences of the parent polypeptide. In certain embodiments, protein

variants comprise a greater or 2 lesser number of N-linked glycosyiation sites than the
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linked sites are created. Additional antibody variants include
cysteine variants 10 wherein one or more cysteine residues are
deleted from or substituted for another amino acid (e.g., serine)
compared to the parent amino acid sequence. Cysteine variants

netf{Uk %‘ﬂl‘i‘ﬁ%’& A9LRodies T hedeigided.inie. @eH{%RQJQ%UQZ
ve con

ormation suich’as after the isalation of insoluble
Xaﬁﬁ@m%%rb@a%égvcygﬁaﬁéhmmy&ewmﬂwwéXe@&é}’n‘ée
anyr esifuesithasidire avadpy @plinteiTandtyjxcalyol bniiayedh esiémes to

crez@é‘ HRELIA DI RN RGNS Jes Wing from A&Hﬁi%i{ %‘} Gy Steings:

In additional embodiments, antibody variants can include

Gar%ﬁ%ﬁﬁe@aﬁom‘f%@’ﬁ&véii‘néﬂﬁﬁ‘éfb‘ff@ésffﬁﬁn?éﬁ‘f‘ﬁe rosffages wil
remoeawy oty Coiistadtnégigrtaniag. fﬁagxmmdvdhmﬁammm of

N-1ifKRIBERb DAL E KRIRIIZE Rer el SREGVILGRAIY. &Qéaét% Q8L Cals
be modified by mutation to confer on gn antlbody tere

bindin
e S e S RS T PARG\RRASST T893 2o W
linkadl\sling essirvienmdundldgtionl : abiBadR asrisoh maouamneomnts

whMRWnR Y rlBAWRRLd Rs@iiar A fiieldsehaln sAR0keorNa Ber
Biol. Chem 276: 6591-6604; T%IIeman and Jugcg(gans 2000

am‘ﬁ%rﬁﬁﬁ&o@y SERET) PR . R R LR Sgpjfnce.  Csteine
varmmmﬁlbezgs@@mmmlbaﬂxe@ﬁwm&q m@imédmpabéﬂ%i@ﬁémabs}ve
confSfRERIBE SR USh MK talioRS ARA NCIMERRR Suslitdtivisesaddiianss
wRSiclons e aly copinion siesh ana G el Riedce
e}(f:%.l mu ageneslis using one or more uta éni p Y
haveﬁg@ﬁw@mipaet@m@mm@r@ﬁvémé@@é@@h@ﬁ@lﬁé@iﬁewwe||
cor%< m IEO nown.in.the art (see fare i
SantbralE o TARSHEST AR ECBNIKETA, s RAT oRyPodes
COHM%N@AEOQ@BEHC fpgoEnChHiFSpiee 1aaphefriNcyaAk Bé&?j’e : 008
frag@eedkiraniet, SAEDEHE D Se i diNEX MSiADZY,” \ép | e d52haG Uickestot
regl%olg%u@ %ooc{‘ﬂéd Iﬁ%h‘&uﬁ%lé’&?ef&?‘lﬁr%lﬁlfoﬁgﬁ%ué% $R0ing

CA., which are mcorporate erein re erence
chaf&&fe&ﬁ&ﬁ%g F65e F SF BRI SRR AR ‘Xﬁﬂ%&%?éﬁ%ﬁéﬂﬁwﬁo’ﬁ@%&?@

51; (134 eBucichsusiCegitibiity i ploteokesidmi@yré dic 8 7SHe Shiiiidity td.,

200@1%99&&%5 e ghsw l@l%?i nggaaffa@wasam/%(ém@rgﬁa qABRAEY 2000,
erp cochemical or funct S on

T A AR T S G LN e L ]

of afwiro faeudmsosmmmm@gl(ibﬁ'cmm@mb&ﬂ@emtéat@msmamvbde

sub@MiRehaCd SuhstitutionskMayahe Masekbtheniaderally aecyypiogy
mbodlments in.the portlon of the

ence (in certai .
progcﬁ%%enéjﬁdesgﬁ?sl ot The dorHRIN (sssj forrhni%g itermolecular mm%gem“
oliggphttetde(h é@ﬁ%ﬁ‘g empsEAt AEsCEPeb ASEafiv & dhfih Gserding o
meSulstitutiandyriaal yed opsnatsubsiapitaitye: o, MOLECULAR CLONING: A

LABORATORY MANUAL, 3rd Ed., 2001, Cold Spring Harbor, N.Y.and Berger and
Kimmel, METHODS IN ENZYMOLOGY, Volume 152, Guide to Molecular Cloning

Technigues, 1987, Academic Press, Inc., San Diego, CA., which are incorporated

herein by reference).
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change the structural characteristics of the parent sequence (e.g.,
a replacement amino 10 acid should disrupt or tend to disrupt
secondary structure that characterizes a parent sequence, such
as a helix). Examples of art-recognized polypeptide secondary

and tertjary structures are described in PR .
STROCTORE SN TIDLECOLAY PRNCIPLEC B har
suscErei HEO 82 phtedhsiBr d B rrisCHHER L RP%%“?&H@ alter binding
afﬁr{lﬂ/-rﬁm@ QI&Q&I &%cﬁ&@ﬂ%i%ﬁdﬁ&l&%&i%ﬂﬁcﬁmmﬁmoﬁ

Tooze, Garland Rub
Su"hﬁ%ffﬂ?% & a‘%ccfééxig%a ure §gljf SGQ!QSS &%%}%ﬁ%ﬁpgeaﬁlﬁ%m
subsiitctinpe ited hiarembedjnettrerte ANHBREY Gi ibalgHgps) may be
ma&%qmigfﬁﬁ}urﬁ%iewﬁlﬁﬂg RtacéRBlibocyDr e itittings fiagmentiion of
reof that competes with tagt, c hin
the BOIRERATR e?n% medsﬁ S, Swhld? ngl r%g%n%ﬁﬁ%r%g prg%gfﬂ A
emiraBoRMinaPYDNATZE WEREHESbTATHIBINGIIE ﬁ?ﬁéaﬂh%ﬁfgam‘aﬂy
charbé@ ding:fraarents.oeifrodhaadyne REymati(. of chelmeatnt amino

e of Intact anti o "
acid S?t ng%xs%lqo {;ng *8% s'i: %%%%%?52?2&?%?#@4 e ;
Seqwmwé!sa%éeiﬁ%rﬁ?@ﬁ‘ A e A

tertiaga\iyrehaiss and adlighibedhdin Padversin tBUEERES andDligibieaiHs:
PRB&BQ&E? g(fl% s B’g%@n%ﬁ%twgﬁ’éﬁ 253 cahahiey OfNew Yorlk;
Ing

specifically RPI. A fu eav includes
MW%?@We&oW@%ﬂRW%@hg co?]sat%)lén?:%pigzne "dom w?sg o
GesGal, BiEstng MY TeNW; dukiBinroateng.akiftlo Neriindatdfs.
eacm)‘%% Mpﬁgq%@pgemmm&us at the carboxyl-terminus.

he term "heavy chain”, as used herein, encompasses a fall-
|engphmmw ohsetigey wa:gmémsrefveﬁe@p intfat| gty light BRaing
ﬁaé&%mdﬁér@oﬁ%ﬁa&!ﬁ@@e&e%ﬁm @l@ rn@a& Miibandie: cpastanbiggion In
et R A o sl fhe vapiahieeaian domain oha

Aits SFHESam termlnu lypeptide. The

teclueme“snghtaéwawal mh@e@%@@ﬁ%@%ﬁé@ﬂaﬁ%ﬁ%ﬂw
or eta&m%ﬁmmm&ﬁmdkf(mﬂ@mmmm cochypikiseat efe not

on h : Nari lons of one heavy
hmr{ C?t g&ﬁ& %énb \‘7 nﬁﬁ%ﬁ]%}‘egg éiéaﬁ%)gm%%%gbi&a%not form a
d'SUﬂQG&aﬂ%ﬂvﬂmﬁmtbﬁmﬂeﬁw@ahmmséemﬂilavj\cﬁeabt)nd a light
el GPSn oDl 13 9 lightghay @ogaﬂeoﬁﬁnhma&lgaagﬁm structure

&Bntaine more of the constant re |on between%a );Lé?nd Cszi
cangbimafneefieiirdiveiRteichath R Priad'e

regReIEAIIVIC: edviirehains:n fegimalfitaby Crioleculndihie FFhe Vi
do f%%l 0 SORPEFES '&Qﬁn}éﬁ@%‘?'%5%99&:#@%&9%@@%3@%&@@% the

chains, but lacks the constan; reg1 hm[g&l hain

cara?ﬁpﬂaa@%?e FP O cUfEL encompasses a full-
length heavy chain and fragments thereof A full- length light chain inclndes a

variable region domain, Vi, and a constant region domain, Cy. Like the heavy chain,
the variable region domain of the light chain is at the amino-terminus of the
polypeptide. The term “light chain®, as used herein, encompasses 2 full-length light
chain and fragments thereof. A F(ab) fragment is comprised of one light chain and
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and light chain variable regions have been connected by a flexible
linker to form a single polypeptide chain, which forms an
antigen-binding region. Single chain 10 antibodies are discussed
in detail in International Patent Application Publication No. WO
thsSg 916 9 an U S.. Pate 01%? 94%1778 ﬁ;nd gaz 0,203

€ 7 of\a Ffab
Valéh af’ﬁi )];eé é’ﬁa multls ecific” or "mult ulr?ctlonaL :

mo&ﬁmib@woﬁﬁoeéﬂérﬁu@%ba}mw derstebungeismpride F@d’)
fraddHAEH rl@rﬁ!ﬁﬁéi Havingtidenticad antigenic specificity.oliiln ASELESiRG

cor ag'g %%natﬂ é%ﬁ%d%&%%%ﬁﬁé”%&? e inysotion, Wiz

ant stantla its adhesion’ Li)ag‘an to a receptor
borgtah %f@%@é%%ﬁ%ﬁﬁﬁé’ﬂ%eﬂﬁ@éﬁﬁ@‘a Ry oRfEEHE DOt
reglonr@eepios: iy atdebstragiont 268/G0Ms heHYbaB0%ht8b%s dumarne

me(&%ﬁl§9§ (Ljé{mg ”g %ig%ﬁalH%ﬁ%gd}emaYét@ %%Té%ﬂé'}{?v& E}P'%HQ heavy

assay ‘neutralizing antibod y" IS meant an antibod

aﬂdrﬁ’él@c?&‘?é“tr‘iaﬁ@?afﬂ@%%s BRSSP SOBSSRT; Bty iathie %%ﬁ& &gp 2
sinflen etinpepfide takgial subtice fotorwimchnifdeinbipdidscogpidingl§ingle chain

antiRbalizing: and iB4RE] antikgdy. is.canabio pfikleekingelton No.

substantlallég reducing an effector function 5#)53 as receptor
e,

W%ﬁ%%@‘*% SFefatmions o Nt A edibrSe, of B7RPI.
"SuRsiantially [8gMesH LS itendadito meRn AtleastdeRbaul %Ay,

at least about 70%, at least about 75%, at least ahout 80%, at
in ReRapaBBRAIESYE; &t HPIERCLHOuTTTE LB A ek gca!
antfgmdétigeadfidite target antigen (e.g., human B7RP1). The term
"epitope” includes any site on an antigen that is capable of

spetifRS BRI A e AN RtRE A0 ISEHIT B 2 CaTe & b TRrton an
anitera nismbatinmentss egitope hderedimarisit adenchensicsl iyt

ant?o%ﬂy?eﬁh@@%h@ﬁ%ﬁﬁﬁl%@iﬂ@%ﬁﬁ&l't%%ﬁ%b‘ﬁ&%% AMIROBHIESEBUGRE,
ide ¢ phosphoryl groups, gr sulfanyl groups, and, in cer
R R G
bindmgresesslistics, and/or 21 specmc charge characteristics. An

epi lea a enthatl undb ntibod
certt% em% wﬁen?ggé1 ant an&y IS sal onécgeu éﬁl l%?%bllock

or aﬁa@@ﬁamhmi%@@r@f@ﬁﬁmm@wgﬁfz%éan&ﬁ&aﬁr@éﬁamlg*@wnﬂabmds
AcCaumBx mixﬁdtﬂmlmteimswmmamam@mle@pdeﬁ b aestRing or
sub%{ﬁ?aﬂ aan%ﬂég;e%aﬁa'ds&a%ssg@a&,% %ﬁ@%&%ﬂ%@n

en the. equ bnum issociation constant is about
of 3 geBuir EEPgIRA, PHE TR 0. PIORRREGHL RAUET IS8R Saen at feast
abd' 4@ aARaantboadyobingddeas sentialiysthe lsambepitpeltdsia about

85 &Ef&r&@%ﬁ%‘uﬂ%% reduction of an effector function of the target antigen (e.g.,
human B7RPI).

The term “epitope" inciudes any site on ar antigen that is capable of specific-
binding to an immunoglobulin or T-cell recoptor. In certain embodiments, epitope
determinants include chemically active surface groupings of moleculés such as amino
acids, sugar side chains, phosphoryl groups, or sulfonyl groups, and, in certain

embodiments, may have specific three-dimensional structural characteristics, and/or
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when the two antibodies recognize identical or sterically
overlapping epitopes. The most widely used and rapid methods
for determining whether two antibodies bind to 10 identical or
sterically overlapping epitopes are competition assays, which can
be configured in all number of different formats, usi eltq) Qb
spedifbelizantigavicuistabefacepipbiSdy SR MESERH %‘éhs una By
an éﬂ%m?'“%ﬁdo&&@ swbstiatesansl hebability sidunlaiveiBerinbinddies
to block the b ndln of labe ;&smgmre of
antigeR B ARV IS5t S%Iesyo%o ﬁn%e%aq%‘%ge %&g géﬁtagsrgn&ﬁggf s, o

protegBchireimdatenioecs cie TR BIRIBHRSESa R b

5 e&%@éﬁ!ﬂ%@(&mwﬁﬂﬁmanh&l@@dﬁrm@mwm@n@mﬁm@bﬁﬁcw
made IGgho i3lp 1 e yee hgkeln .the: tering "label”

M, 5 b Lﬁ% rgflg% gjlnﬁ{ggiﬁi?ﬁ}bn of a detectabale marker, e.g., by
'”0%?%%9&5/ of Ausadiplabelediarsing apicier attactienea nHody.
pol tlde iotin m0|et1 t S Aeteeis Th

wheg, g?“{) E’t‘s?reestrae\?f) ﬁzgo%ggg%sg?ngage?etggable ?ﬁﬁ%éﬁ?ﬁl as.a tz

mofiUroiahCaret ke AncrRsnifG AFITERRER RESHR PG A BhZmatic

meﬁ&éh\ﬂw thatean bedeigsteepapticatanpedion ki Metioer). e
co vcxr:ler E%rlgnaﬁmb dlm ltb& IIQL‘? fabel Cﬁglrfél%@h@ﬁm@é@@ﬁﬁg& or labeled
ariou e

S metno SOC%

l lypeptid
L e FOM Bl h oo o

ageous yin
unBieifdsisisalo sedibardin. Hinp ple Blefdd erbediesp [fisentitfe dsing
ra&mﬁﬂgh% A& itedito radioisotopes or radionuclides such

15N, 35S, 90 99mTe 1"In 1251 and 1311 fluorescent
labetsd e:gs, Hpanescein sothicojantte eRiTFCaRotBRhihEtgHre of

ché?n%ga”'d C RIRSPBRISENAURATIJAnes 68 euraiafagsadisibiological
peroxidase, 3-galactosidase, luciferase, alkaline phosphatase), 30
m"’é?’Fé?‘r’fSnlumlnescent labels, hapten labels such as biotinyl groups,

a”%%ﬂ?&%%&%&%ﬂfﬂm eplt@aﬁ&demrsmemmmgm of 2
secondary reporter (e.g., leucin e ndling:
detge8lgR ){Ei’oﬁéaw BEBSHA Omzéfp ?’b{ag?ng%%lagﬂgs%%? epltopeto

» PAfpgENdroEarietin erivouifehiean ke dRRE ST By SidRels¢-
sepRRdSUChAR il 2) 1detccherenireabout 20) offarioustdengtrs, =
c:lto rﬁ%cecp% ent'l?élrsc;[re %Ceh'zr}%r%“%%ﬂ ercﬁgtr Egn ‘blological l%a%ﬂlﬁl sOT
RRGSRERS iR AiRCIdaés, but 1S not limited 5 %%Pa%t t)(Pm e
coubstaicmdioia |IFgrIn P STEHY R AR g™ SUh v 8
viRingsiasidder hutiareposiptptitedata, gimmptsmpmgemmwnk@}ag art and
mratg rabpit v’anngeglés er@{%‘r&@é 0%&§%@ﬁ1@ﬁ§?%@ﬁ@eﬁ3ﬁba@e€m
Aot fimited serum urine, cells, or ans, i ssu?gé Q€ s >,
pcﬁmtmﬁqf\}ydfy%ﬁrﬁgﬁ gn osﬁﬁmsomp or TAdidnuciides suc
e 15y, g, Oy, PmTe, n, 1251 and '1, fluorescent labels (e.g., fluorescein
isothiocyanate or FITC, rhodamine, or tanthanide phosphors), enzymatic labels (e.g.
horseradish  peroxidase, [-galactosidase, luciferase, alkaline phosphatase),
chemituminescent labels, hapten labels such as biotinyl groups, and predetermined
polypeptide epitopes recognized by a secondary reporter (e.g., leucine zipper pair

sequences, binding sites for secondary antibodies, metal binding domains, or epitope
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The term "pharmaceutical agent or drug" as used herein refers to
a chemical compound or composition capable of inducing a
desired therapeutic effect when 10 properly administered to a
patient. The expression "pharmaceutically effective amount” in
reference. to a pharmaceuytical composijtion comprising one o
a0t R ATBAIO B A TURRYGH RO Gt I e
whareootdinyt &9 thEvirentimgthan mhiouptiofidsteiddiptrarmaceutical
: corﬁgositio_q that is capable of abolishing, in a patient, the .
dechBalEin BRESEAS AR th AE TG P HE5 Bx BT AT St BfATaiied to-
anyr gteniitp b5 sitisapen Sitwity Hving shiojdotd artevie| ioara plangb [Butd. thvatg
iR SRNEd i RRANSBIes! SuAadisRrdek SRy #RNAINAY thather
would benefit from treatment accordfﬁ%tg tth gr%sent |nvent|onH
aningig o Y SRR EEHARIGTT BFETTRRY IREEF hgh%‘ abIy Hatei  arg s
orghmel tiskseshiromrcbarrdnzaetete implunedsygtdrrkilisorders or immune
system diseases associated with inappropriate jmmune response,
G e BTG 3R o ARCH PR Bs
conmpeayminal tortipestiso relgriie qd endieningAe ndasitsdr thfravopidhitrirest amickn
profiaQrdarsathatwayld qﬁa@ﬁt_ fr@mfm@rers@@m;e;mg ﬁrﬁ&ﬁl reingstathgive
resent invention are described, for example, in.International ..
e e T
of HoERARs tdhdistiedinneln PHHIRPOIS I ittt Grarstitsyiq die iaTREE dh
an HERBLIEEMe 28dTHRABEPAGHINEMPEBYEIeRT diSeRSE: FINGoliBRRE a
system condition”, enco Ss a dical caondition or.disorder
S S S e B g

thisgaRIBTnTRPsbeld hedreberaretie’, TR ddn beatinlimbietsto,

aUtgjm 155%' %r’dg%ﬁsgbx%{%gnst#gi\%?&cpgenglfm%gx‘"g%ea de::%r %Qrdin fo
transp an a |_on, a“ .senstlza I(‘)‘n ule' to bloo trans usions, toxi i

the gripseRt dpyiatisihe, PiSBdeE]| B pePRIEHINB BB | FFRd ditiichrogsahs derein

andChthnic dntiam mdtenydisease sasso distedravithinchinn g srmmdinases

ass&SLké&y%DﬁHC%%p%mﬁﬁoHﬁ%ﬁ[ﬁéﬂt}&%&?f%ﬁéﬁgc@hé@ BRI car

eloma, Waldenstom's macroglobulinemia, an

m .
conéi?%afowﬁh SHHEPE e PR R SRR SRt s Boer of
corgift@imadindsdiseasks inclid dsystefrio |tpuseandemandsig, to the
preSBR YR AURELSHIAMMINEARFANROREORENIS PARLE AR n No.

[tipl lergsis, diabetes, riasis. Non-limiting examples,
R AR R e e
incefiswaisé Hstrtbrasedrdtingiisease 5 and ulcerative colitis), Grave's

disease, Hashjmoto's tf%rOIdl(t]‘ljs, ang da'r?cpq-t'es mellitus. The tgrms,

" e _1erm une em 256 mune  system ,, Condition
immune sy%teﬁﬁ“&seas L an mlmmune syslflém cont}ﬂ'ltlon aPSO

encompass any medical condition or disorder associated with increased levels of
B7RPI1, increased semsitivity to B7RPI, or T-cell mediated diseases, inciuding, but
not [imited to, autoimmune disease, graft survival, bone marrow and organ
transplantation, allosensitization due io blood transfusions, toxic shock syndrome, T-
cell dependent B-cell mediated diseases, chronic inflammatory diseases associated
with chronic immune cell dysfunction, Iymphoproliferative disorders (such as

multiple myeloma, Waldenstom’s macroglobulinemia, and criogiobulinemias), and
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encompass any clinical condition that would be ameliorated by the
inhibition of antibody production, such as hypersensitivity
reactions. Hypersensitivity reactions 10 can be caused, for
example, by hay fever, allergies, asthma, atopy, and acute edema.
cancp O TING SXAMPIGR. O HisGagES MaLeanse alikecyvardiaieds
l:F'?ypersen5| IVIE/ reagtlons include systemic lupus erythemato
eryfiamn#més,(s@ewaéoi&heﬁﬁh%adlaﬁlfhﬁﬁsfh%‘a‘&?ﬁ?g’ﬁ?ﬁ%"riti%‘f‘%“s‘%ri tic”
mul@HbrifiskongbropREiesd(siotiais. gl OMedittngpatigles of chronic
inﬂarxr':]lgla Q&@%@e%%és@n%?%qméﬂ% IEQ\%@! M%%’ {9 Q%hﬂ’s disease
necrotizing, crescentic, and 15 prg%fgran%/g nﬁphr%gthl%ﬁ such as
and puingiefetiely s kiR ord& e e u RS ALY B phrg oS and’
melRRMpPhigoid, erythema nodosum), endocrinopathies (such as
thyroiditis, Grave's disease, Hashimatg's disease insuliq.t. » glso
degéndensdiapeiss ﬁi@ﬂﬂ@)ﬁ“’@%’rioﬁ@ ﬁﬁlgﬁ%eoﬁésttﬁ*i}‘ésc SUetas
encEpHESIGAMealilis)onatiousvasouldpathiesticeiefide dive sdébition of
e I5SS, WD AREITAN PrRChcHion,oLladmany Aemiasancion:
rgnﬁ’ﬁocytop’enlas, 20 Guillain-Barre Syndrome andJnXatsthd%Qllg
can gravAEs AU SEEPISrelH e tEF G FEHE (Ve Amourt and
Nontherape utieaflysete divescartiotsitosharibrsomriinivé farapsa o
fea‘&%a@‘@"éﬁ?ﬁ@@ﬁiﬁ?ﬁ ;5’1‘38’1?8 4465 gi %s{%ﬁ% y aﬁ%g}gﬁowﬁephﬂm’

.., Where for
meihteramy, withathovetiichs, 28cor satitin Arre PRPOLEpE gyscentic, and

pmgﬁtligg,giga}%g t_igggégﬁsiml Rmihe Qﬁskﬁ&drﬂesqhniss a.*hgemphigutz
esired modulation of T-cell respanse - 10:
o B O B T 1 U BT s (L i e
diserctivitEsonBTRPHSore SpaEiddstheffbeGtic AR Bk g ous
prcRQMHRLiS aR-amounteidhe antdshumarn BERRIbpibimanceliac disease,
. antibody(ies) sufficient to inhibif, f [ fdimen. ias,
e SR T0 EHA Jonct balblonias proseeany o
GuillanBame RS O FERTHFUE BEUS, e.g. immune disorders and
cisepses, Iy 8 sUblect realedin VoA N8 AR bR oreive
p-re-senfllnventlor’], an "eftective amount” of arhantl-B7tRPLl omposition
emgrRil GERERE TEEUTEREPC T & Fepiised if RPBANERE TR (e T
comethngsmelthecprestihimyveRTRR} thvantemntiagify otfers Aoggmount or

sodrammatical variants ergeh Asused wadeier tacas prlvartiehicle-
partial or complete inhibition, re%ﬁtlorréhgl%la %&é‘%@'&&ﬂi%@sﬁﬁ i
or ARIHIPAR R TREVAHEE GRS TESponse. The effective amount
theTiRyiranycdeandifid onltrsTspetsfibyeIHERe)oF AN EUPRAT AR BRYSPe
de&lége@rlr@fnafﬁkbmfi%) aeéeggeﬁomlim;sa dsaﬁa'ﬁémtforﬂrf}gﬂ More
variety of factors and conditions related t ) 1
N B e e (R R
nuvehieteibodyéintl-ifvientey iRFPhURIAME RS idEye: one or more of the

clinically defined pathological processes associated with the condition at issue, e.8.

smmune disorders and diseases, in a subject treated i vivo with the agent. In the
present invention, an “cffective amount” of an anti-B7RP1 antibody may modulate T-

cell responses in a patient. In the methods of the present invention, the term “control”
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is to be administered in vivo, factors such as the age, weight and
health of the patient as well as dose response curves and toxicity
data obtained in preclinical animal work would be among those
considered. If the agent is to be contacted with the cells in 10 vitro,
n wou Iso desi riety of pre c%ml aI n vitro studies tq
o B e R I S B ieg s o
compleig dnbivipmatieRreiom ErCavelowne frord tevapentiéatynt, c.g.

imefiactive@amouns mfea;gtm&gaﬁﬁysmedhyﬂﬁhﬁﬁbmema%wﬂ vehicle-
ortgﬁ)c%ﬁu%ﬁ& C}Q’E u%ggnpé%t%s ?Qg relrl]e'& atﬁ%:n 18 asz) rc% emg on a

protein-I" an RPl are as 1 ammalia spe b9
vagiehy s tesne rerd v paatgiir Hiss Wit Hokso et ard dtforsatrity of
ihdPiitenieAHolierdinpld ihlicatinoidN or MO G240 1wibiekh igntibody(ies)

is IDGORRIA s%éa%m@%gﬁg %W?Es As Hsedhstein | e%?taf@ﬁ'a%e ¢

pure" or "su stantia means a COfﬁpOUI’] or specie

as el 7S fioee preaBinimArRe Spa drsisibr s btriacddn I%Y’%ﬂé‘l‘&ﬁlt?%@hfwmk
wdBl ipenaoaabicrdantiani any btheeindividbat spedidswiihie: ceils in

mppr&&ow@m@ &Eltain @Anm%m?é*&?m@awpmtgﬁlt}‘e@%'ft f% such

fraction is a composmon wherein the species comprises a

PRSI Ee pRPCEmA(GH S H?SFaF"&é?é’i%)%‘f alitfnSRrBRRERY %fragﬁé%ré@e
amgrasents hecertdireBmbiddiive mtsoent flystagitiallygoutrds coetipositiothe

abivill SOMRYISEBAGkSRERAN about 80%, 85%, 90%, 95%, or 99% of
all macromolar species present in the 25 composition. In certain

embbdiwedhtssithéhspeviesss plaifietrieiesSentdiVeROYenditfned as
all Gﬁ%;@méﬂml %@?&QHG@ tEIQ@ ﬂ?ﬁgqt%%%%eg%gﬁ)tﬁ{tﬁ&p%oml
nventiona ion me erein the composition
r e A R i
refegsgent” includes human and animal subjects. 30 Treatment or
‘treat” refers to botht tic treatmen op ctlc or
pre\?éntat%/éQh Mhedsure D‘%Aﬁﬁﬁs&e I Redd o?‘%? Hgéﬁ e (RS 2
corgpaadyeipritrhats selisoptiseaingpé iragehprseerGre to havdattesis it

is filige rﬁtﬁmmth@aemvmi@h@mndﬁo rPe5ds ﬁ@ﬂk&%&iﬁ)‘é@ﬁ@ﬁ Wnlessis
gta e require con t ! ular terms shall i
empBur %}ﬁgs gn kp lﬁjra t Fr%s shﬁﬁlr%cllﬂsd% t%rgpglsﬁtboﬁal V%g Acéhgrs scles

COE A ET RO REECEH e ﬁq%ﬁ‘ﬁ‘ic?ﬁ%irﬁf@@d@é%ﬁ?@@fé’éﬁé?%ms
preBAR P peairbenbsdich tottyeatdmnuinily systermeisasdersiabtiprise more

thal THRBRREY SIS disgases, dPobiding AULIQLHMIICA 0988t in e

mentjoned above.
composition. In certain embodiments, the speciss is purified to essential homogeneity.

(contaminant species cannot be detected in the composition by conventional detection
methods) wherein the composition consists essentially of a single macromolecular

species.
The term “patient” includes human and animal subjects.

“Treatment” or “treat” refers to both therapeutic treatment and prophylactic or

preventative measures. Those in need of treatment include those already with the
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In one aspect of the invention are provided fully human
monoclonal antibodies raised against and having biological and
immunological specificity for binding to 10 human B7RPL1. In
another aspect the invention provides nucleic acids comprising
nucleotid sgauences encod d sequences 1:Pr hea
ciisorclfa TS Wfl Se prone to hiﬂ.\’g xsoriirg:r or tThose i1 1; 50T er:
ight chiain " immunoglobulin mo ecul es, particu ary sequences

be geypEsBonding to the variable regions thereof. Particular

em iments qf this as ct of the invention are
o s e e S e A B s
andgpierelfieaiBshedrind slebRirgisugh CDR3, of the heavy and Ilght
Cha:.f.lh provided bg\é he| v ntlon I et, another a%‘gegt th
1

e mments £, 10V 1L £g qireck:
inv Brdigs RS and BEirtiRGs A0 ERpress

B'I’Rcﬁhmmd@lemmt@ memgeaﬁm@hﬂeeﬁies 28¢, @h@@wﬁe@dﬁaﬁses

incRBHBOdias: phier inventieRadhRdnyention also provides
biologically and immunologically purified preparations of

antibodiespsiichtbs inverivolenarendisoulyhraiee thenpalprtl apighodies
ra1£e%m329@iquaLlamgx&aﬂ mﬁanﬁlﬂgmbgaeci;ﬂsma@y RInARGAP to
a@ he abI|IE y.to clone and regeonstrp
human ] an e s the. inven gr%\f s, nucleic acids oomprzsmg
megabase-size Jocrin eastn rtificial chromosomes

nucéwqmé:esyeanmesm@s@ereemm %ﬁt@) SREIPRERTSEY dpATnand fisliidelain
1mma@mmgmme@pﬁmem&%ewqﬁm@ms§maﬂ@nw the variable

regERTIRORENTS Of hhfae Erl %%’ﬁq%%b’gsgeage?ﬂ%g% ela Squences

eneratlng use els Oof numan ermore
corrfﬁn%&ﬁ%ﬂq 8f UMY EHAEI0 G5 TBRS IS tRINBh @ﬁ?ﬁﬁ)ueeeeﬁ?wrﬁom
Cotheilrbuyn aDRET ale Msvproditgs tinitsi erivsdegits thtdrttdion. In yet

%ﬁé&?&@ﬁqeﬁ%ﬁ'ﬁ%?ﬁ&fhwﬁ@ﬁh%@ﬁkeaﬂﬁoc%%ﬁeg %é@gx ress the

deveo ment, their communication with other systems, _and their

““‘Pr‘r% Pinlcengad AARABTatid Féd?é’&gi’é‘ﬂmhﬁlﬁh%‘?fa?ﬁ the
invpragticdlhapplicationatb suctidasstiategisally thel “mumrasizadcdiy rofiBg

reﬂiﬁm&@ H&HH‘E@“E&M@?@M ARRERANCTOR-0fBMMAR having
nununo Jobulmé% CI [ ton%? in wh|c the enous Ig
B TR R Ot ot AR oppor?nnly “study
meqlaemﬁm w@w&xlragdpf%@mmqqe@m&mm @mﬂaaseemlyéa&
bodles as %II’ role |n B cehl developmen

arti err%né(rjfgi'on%f?f(:\lage S(%ﬁ FBGy PO & sfsﬂi)nur%’teof(EjhrepIri%)O S SRR
promnltgp A AYSRPRRSABT RonEReih oD utdstng AlssiunrHensd aemsammirpt very
larg%rﬁfbﬁﬂié ﬂﬁﬁiﬁﬁ@ﬁi@dﬂ@@@@@&s@ﬁgﬂﬂiﬂaﬁm BB RATHAMn disease.

Fuﬁﬁgx%}% %11 ﬂg 1¥ &o ek?@eé’l? c'értaln emE eo%mo monse loci with

|mmundg obu N sequences |ments uman
thels HEBH RESTEHE T BB YL ‘Fﬁ*ﬁfé?ﬁnﬁﬁﬁﬁ%lﬁtﬁféﬁﬁ%ﬁﬁﬂmﬂifﬁ@ﬁﬁmn of
huhat fmiteshioctsotlents dsutipasmmineanshratsicans lagpmbephsiems,

ancSHER B501/RROHS | GEUAR SMRAMIBRIIZ.fiiMan antibodies are

produced in hybridoma cells.
An important practical application of such a strategy is the "humanization” of

the mouse humoral immune systern. Introduction of human immunoglobulin (Ig) loci
into mice in which the endogenous Ig genes have been inactivated offers the

opportunity to study mechanisms underlying programmed expression and assembly of
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In certain embodiments, human antibodies are produced
recombinantly. The term ‘recombinant’ in reference to an antibody
includes antibodies that 10 are prepared, expressed, created or
isolated by recombinant means. Representative examples include
antibodies expressed using g recombinan ression vect
aritpiss s O RO B DO A Dk A It 4 dategy
provigenmbifartt: eerhliiatof il sHuman raeriistag! Rbiibpgica fivdeies
isolated from an animal Q@,g. a mou%e)d_th tis trans%Fnic f%r stant
hurReriSAn BRBEIGBERS G eRede DET A5ITIE &P BT
regidsy é&b@t&dﬁﬁ@ %ﬁ&%&?&iﬁ@%ﬁm@r&@ﬁi@@pﬂé@ﬁ@?é&ﬁ?@%@@é&
o a%?%?&e&%&g%éﬁ&%@{a@%%%@%@ hipyelyes splisingofhman,
~ Immunoglo ullnﬁgene sequences to other. DNA sequences. such.
inclpgigniirigh AR SRAROCTRE AR VANabte dnd constant
rabmgi@ms@m\/@@mmmﬂr@g@mﬁrm&ﬁﬁmw@@%miWé@éﬁ%&‘é@:
m cEiHmananihodies have-abianskibissiacvaniagsiaames
non-human and 20 chimeric antibodies for use in human therapy:
1) ITacatise ‘theoeffbrtor portfonnof thernmtitrdy ischisasaamtitodiss that
are IS ’é@eﬁi, hetier Wit dhe: AihabRRESPhbadbmA MR UREpSyStEve
Pe. ., destroy the target cells more. efficieng%bkgﬁ/ant expression vector
exa |BrEdR-aeReAe Py itSxicty {CDE or antibody-dependent
irarc el roytatbscityl(ABOGYEs s yah rpmrAdreAmRATE Syfipgtorial
nus ORI, reragnizethad yirr @ RdaOdy asmidreign aancse) that is
therefore the antibody r nse against suc injsched @ptibagy
ransgifqiop S iEag fﬁﬁ’ﬁ%‘&gﬁ%%?% %8?5 Yoréigh %\%ﬁ})—}k’lumaﬁ antibody
Acids BepaRiidlty FOPSnoT TSR BPRIBTEY; SPTRTECSUCABR - HumErd by
anﬁﬁgglﬁct{i?ag ahaa{eep%ﬁﬁtiﬁ@rgﬁmﬂlaﬂ@ m@hzﬁiﬁfgem m?ﬁhmr
circulation mych shorter. alf=lifesf human. antibagdiesnstant
D}‘I‘ﬁjg%%%mﬁsl]nhééxr?h ant Iggllré%n \?ﬁﬂ%ﬁ%ve 5 half-life essentially iden?iscal
reﬁwé@mﬂﬁ@@dﬂ%ﬁggﬁﬂ%ﬁ%ﬁ%’mgg}%ﬁwﬁfﬁ SSm_aIIer_ and less
frqugfpé%gtoa%%got&e? eh%f:ée& ran) %@ﬁ'&b{'a&%nﬁg' hedigsAe and

expec 0 minimize the iImmunogenic and allergic responses

chitngrinsiitedieo P aS RS EER BRRMtized MADbs, and to thereby

increase the efficacy and eafetsaf he.adrinisiered ARjiRestRs betier

Fully’human anti odies of the invention, the efore,é:a&bet g&g%l&e

withéheretapmei of H18 SH98R FHEB°(RTT e S SE0 TS With

< HBRRDY OpYialguplmaneirpsPens ey thexdrsattiENDteraofibasgulvnsgdent

ceﬁ%ﬁﬁ@}%go% ' Iggy@é%winistration. Thus, one particular advantage
ort

€ anti-B7RPI antibodies of the invention is that the antib_odies
are iyl man anduwarsystem should not recognize the human antibody as

foreign, and, therefore the antibody response against such an injected antibody should
be less than against a totally foreign non-human antibody or a partially foreign

chimeric antibody;

3) injected non-human antibodies have been reported to have a half-life in the
human circulation much shorter than the half-life of human antibodies. Injected
human antibodies will have a half-life essentially identical to naturally ocourTing

human antibodies, allowing smaller and less frequent doses to be given.
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be administered to patients in a non-acute manner while
minimizing adverse reactions commonly associated with human
anti-mouse antibodies or other previously 10 described non-fully
human antibodies from non-human species. One skilled in the art

Canﬁ‘ﬂg,'ﬁﬁ?%ﬂﬂ%ﬂ%ﬁ%&ﬂ%a%%ﬁ%%%&@o%@rﬁﬁ‘l@zgm&m nogenic ﬁnd

production with large fragments e human Ig loci so thaf suc
allRicr SRIBIE SNHATRA APRHSE e SRt theHIRERE S Bithotngete thereby
incamntih dgiedfitaygeniusaiay |gifragnentsismead prdiseiive thBudygRiman

antRRDIEr gene diVersity-as el s the. proPel. e ation Ofda ces and

antibody production and expression. By exploiting the mouse

s T A PN B PR By RS iEeSRHea TR s Betie i dhyeot
regthenia chpatdinmiiindloglioahtoleranceltos. mmn aniprdteindydinege of the

anti@POslUCRd AunanatiRadyreRei el ndhese D QUREH SIS can

yields high affinity antibodies against any antigen of interest,
b B i PRI S i APPSR A RRE BT B RS 3ty eactions
corpmtigignasperific hithahuMdbstithaire 20ivtetise drspehsficityevivayly

deRRHRIQAHERE BRd.S8IGEIREE: HanTIRMEARIRAR (€., mice) can
also be used to produce human antibodies in the absence of

endogesidig imimumro glo lbudiingor et sinaikoteSxam plemtrass steibodly
profiRdHMMAR SRIMalne MUY IARLIIN 1GERS ArLINSUCHAsPRsling
b mgtar;t%nyi%e .w# I’ebSléHCII‘I tge de;‘%é'}o&} of huma ant.lb?gé%g ;
oA AR gEn chSIBRGE ($Ee e T, BB IHRE b oUIEs et B " 1§gFements
map ryeseNatihangs. BoblsSArgOlesity2858: 1l ak dirovitp et meriadiog
antN%&b' ﬁ%?g@&i%&@ erBiugoenaphatial wd %%’éGseY&ﬁm ABRMHRry for

7:33, 4 . Nature 148:1547-1553) and, 1 Nature
i e R R
hurgaiy pssing dhe e e BrrBontingy 2patyis g1 igpgnouse strains
yiehls 8810 28y 625285 Aahd 1&61.}’5&53@1425, lﬁtﬁ'gﬁ, 1Z6luding human
antﬁgéx@?'%giﬁg m%%ﬁéén%%gh%%18%%%@55\44@5%&& GPRAEith the

erein by feference In its entirety for all purposes)). Human

desé‘ﬁﬁﬁ??ﬂ%@%&??%@d’rﬁé”ﬁ%dﬁ% Bhage display libraries
H i il 227:381" .
(Hopgenhpom, ang <¥Véggﬁ2¥;§%%%_?%1%o Ml iR 2odiaB Mtk R,

al., 1991, T. Mol. Biol. e techniques of Cole et al. an

in 9 AP PR dRer L ENRHRosl QORn RRO PRES B RS PP IS AR of
therironocionalianfibodiegi{bitlie ghat k986 sMONMBCIO Mibnt mice will

resgﬂ\' HBE %%cﬁ%%%ﬁhl%ﬁﬁﬁﬁ%ﬁﬁgx gﬁéﬁ{&éﬁ &i5%erRe 7(}&6'5‘ nd, .
T AR i Bl B e LB R a SHSGRH
1905 (Sl SR AT A agesuoniefoF-niANAN b silieme T8 LSO,
Nalthyivsemates Mmutagsnesist.ANGithise s Une. apids ¢; al., 2000,
NangIURNSSS gidhe YH and YL 1egiqns of 8 197, 5874200, 5814315,
5,789,650, 5,770,429, 5,661,016, 5,633,425, 5,625,126, 5,569,825, and 5,545,806,

{each of which is incorporated herein by reference in its entirety for all purpeses)).

Human antibodies can also be produced in phage display libraries (Hoogenboom and
Winter, 1992, J. Mol Biél 227:381; Marks et al., 1991, J. Mol Bigl, 222:581). The

techniques of Cole ef al. and Boerner ef al. are also available for the preparation of
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recombinant antibodies are sequences that, while derived from
those related to human germline Vii and VL sequences, may not
naturally exist within the human antibody germline repertoire in
vivo. 10 In certain embodiments, the skilled artisan can use

ConSt noc antigoc{]%s §€&glg§ h%ég' %&N&%ﬁﬁ&o }%ﬂﬂgp %ND

Uman vari Ie region(s) in such’'mice’to produce chimeric
CA@IH%BH‘%@&?%@&%&% 8r irantBoriaratitihotRP ty gickmyerh A4 :86-
gsyartificial hybrid antibody having two different heavy chain/light

chain pairs and two different binding sites. 15 Bispecific
antiBerfesipash @ reniteder Bira e isyusiaistiodsvifiel tAes e
(orn @mbﬂnH@drtﬁmﬂu&@@gaﬁhyarlﬂlmmg)eéqakﬁags af lﬁ@am )nfzra@mamﬁm
ee e Ivjlai & munol
my; fgn% é% 512 [E-% \ﬁ)e amm sgpu%nc]eg%(?’th% I{?ﬁ 11% g%lgn %? %he

ny et at., 1 nununot.14
recm%ﬁ%ﬁn@méee@%ﬁﬂb@ﬁ?ééhfhawz%aefaﬁﬁﬁeaﬁfempi&teﬂmégeaﬂ
gerz(imntipedie v .cambeprodaced hynmpunrizatichivita fulhlengiibody
gmﬁl{&P;p% fragments thereof. The antibodies of the invention can
be polyclonal or monoclonal, and/or may be recombinant

antiboeéesinl ripbefartad, eirbadinentiaantibodie scabihe ieplentiaom
spls LN AR,PRRAMIRS, PP RRIR iR, AMBIE - HPHNEAl R 0%

transgenic animals capable of producing human antibodies (see,
pr%}c‘éf?ﬁfﬂﬂléam@ﬁﬁnonal Patent 25 Application, Publication WO

93/ Jz?%i%ZQMED & %%H% follf Qﬁﬂﬁﬁ&ﬁ&ﬁ?&ﬁﬂ@ EURNS fq%?ﬁﬁ)n%dy

the light'chain and heavy chain variable regions of anti- B

havipgi 6‘6?1 itESPh é%eﬂﬁﬁ%‘léléfnciﬁ%“g?a’ﬁ%%“ﬁaﬂﬁ%%?k%@%?es
BifeR8} fratitothies seanégs qrainoth by, spedies ofmceitsin ierdodirhents;

inntl% %[;{Eséagf @?ﬁ%%%ﬂ}ﬂﬂt?ﬂm§@%\éﬂﬁa% rig'%égrvﬂal
antibpdy 30 may be g GO us hu

TN e e R TR o o i

Ingtyedh BABIGT G138 amino acid sequences are aligned to |dent|fy a

con,@gg\sus amino ac % {? eS The F e ant] ? 1.
antibody RERR RS A% can erepfmce ith the'=>°

antpREdy et & tff@ciecmdﬁefawrenaﬁﬁim Tt ﬁéh%@&?@%hﬂh &rapmigats

thei@o&ha“ﬁé%ﬁt%ﬂi@ Beavynaaﬂadigahoﬁqiagmﬂran&ﬁa&aﬁnammﬂmy

be } m%lu?(az%r Pﬁ Ndi e?"’i‘x?e%fe"rvré‘g 106GeLeT M ER ARno;acids can
e re ace are am O acidas are SpE‘CIfIC amlno acids that are

h%%ﬁi?ﬁ’ﬁé?ﬁ NPUTRTEHLS TR RIS JBURERHY F8EAT Oh TR e genimals
cagbidted vesdable: regimms indhodmtiEERPE antilytelicatahttienal Patent

Aﬁ%éﬁ@&i&?@%&%%@%&%}?o“Stam region that is different from

The complementarity determining regions (CDRs) of the light chain and heavy

chain variable regions of anti- BTRP1 antibodies of the invention can be grafied to
framework regions (FRs) from the same, or another, species. In certain embodiments,
the CDRs of the light chain and heavy chain variable regions of anti-B7RP1 antibody
may be grafted to consensus human FRs. To create consensus human FRs, FRs from
several human heavy chain or light chain amino acid sequences are aligned to identify

a consensus amino acid sequence. The FRs of the anti-B7RP1 antibody heavy chain
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the constant region of anti-B7RPI antibody. Alternatively, the
grafted variable regions are part of a single chain Fv antibody.
CDR grafting is described, e.g., in U.S. Patent Nos. 6,180,370,
5,693,762, 5,693,761, 5,585,089, and 5,530,101, which are 10
hereby incorporated by reference for any;purnose. Antibodies o
or light sha 68 %é??%e%?gglaﬁg%%&sm%%?a%gﬁgnic mig@hat h_ave;f%
chaisLiisbantiainp oxidn inftth &R ATAREAHABL AV phE FRGFISE ARt e AHed
antiBBRRRA ftWé;qwi?Qg@&gmlmEm@,oﬁﬁgtﬁat aménduatrr can be
engineered to be deficient in. producing endogenons:#BNiRewhich
fepl%ﬁ%“b@&irgs?‘%ﬁ%ﬁ"%?caemas e%a{%gﬁﬁe%o%cgsoducing 15 human. * .
thesimmmumioglobulivuwblediies BRIt SHGLRYhOPBrBttEL br
anti%@?sugi?théqpv?ﬂﬁﬂ?éhﬁ @dusfwwmm ga@me{&wmyoﬁ%ﬁn
molecules and antihc ologigs Wilizs! iy ingthis
the r@gffﬁ“érg%?élcﬁ)?sggi%i{ elpg?é%ntgb, a%plicatior]ﬁs(,]I and references .
recidiseloged i thimapebsiicRrian e FEHAHS ARB O eRitd the'
Pat&xlgﬂ@g. a @l@%}n@ysmml@ﬁmmns—aﬁcgsgjggécg ﬁ%ﬂt@;}nﬁmmhaqre
Patent Application Publication No. W 4893, which is
her%f@r%%‘iﬁﬂﬁ)e@p%gfe%e cfl{refhglﬁébr%é!g for any purpose. See also
MeRgezogkabs (h9 ANt GepetiesdSitd 6atE8iwniehthst have 2
hereby incorporated by ref F RN PUSBRSRsIRA in antibody-
Sub RS PSRAT AR i%téec?lléugg fr%ﬁ%ga%%ﬁe inve%tion C rftbebgraglycgenq in
profiyiag vesietplofeeshiftq S, TRt BEiAg EEhFBRHIBRE! MoRoclonal
pro@itiiRoeisRetbng atagie captib @B the Sornuidnd worrzrble producing
hu g@@?g%qﬁmwm KohlerapalMilstein (49 Fadiatiueproduce

: er techniques for produci onaoclonal antibodl
e s L e
TedBrbyitpRocyitesd Aforexeiivyiagy thivinteddy SEEn T RSIOPFEpRrifey Patents:
ap;E%?:ﬁﬁgm&rl? i%eﬁ'%?eﬂgguaﬁcldéé@dﬂoma gradustian ngm mhm@saﬁ@m

nown In the ar immunization pro S GHES nal

empSA S 6’?16&}’““&%:&“8%% & Ig%lgc{:gf/}?g}se ogr%uass%%%re %l?sﬁo kn owrﬁ;
Patthve spbliFatisio A yhdicetions Ye. VRS Ty RiTh & QST AREPRORISHE” °
o fRCEUUES AR RIR0 Ko, Benthacceltalneiborim@ntsmatiito-

monoclonal antibodies di [ kecan be generated
15 ﬁﬁrﬂﬁ%ﬁé&%‘&e‘ﬁ%ﬁ% Oemé%ir?ﬁ%g Egé%t@s%?fgﬁegﬁﬁman immune

system faiheidhantiecmauseisysicitheTnesaitrarmybniooiiced by 2

referred to.herein as,."H : NICE GONLAIN Addmateihodology, e.g.,
Vaﬂ%%ﬁﬁ%cggfg Iﬂifh%ﬁgﬁdem%l_n[ ogdé}%%?aﬁtl encode §Hunr'e r %goe%gilzi
intramndes hoawyetp S YPAHERTGREENER fkORBgRBA D (197
NSBYUBREES). tapathasithtar getecdncitationsotieneinarihrdies trey be
en%?%%@,%'.‘gy e gpgt%o%gﬂmgfomaﬁon of B-lymphocytes.

An exemplary animal system for preparing hybridomas is the mouse.

Hybridoma production in the mouse is known in the art and immunization protocols
and techniques for isolation of immunized splenocytes for fusion are also known in
the art. Fusion partners (e.g., murine myeloma cells) and fusion procedures are also

known.
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- (Lonberg et at., 1994, Nature 368:856-859). Accordingly, the mice
exhibit reduced expression of mouse IgM or x and in response to
immunization, the introduced human heavy chain and light chain
transgenes undergo class switching and somatic mutation 10 to
geperate high affinity human g Gokumeaeciemabaistibindies against

(Lonberg et at., supra.; Lonberg.and Huszar, 1 Intern. .
BTREhRA0MS 2Bt O SRR S Torberd, pigiag?ém IR e

syste.emmmb%éﬁia@bmumﬁ&m;ﬁmesmw&ﬁ?ﬁ%ﬁ#ﬁaﬁ%&
wrr S dEscribed in.defajl | Afugbabinl89gsd usigidhcidntRasodes
Hu%?’GZ@‘VPGZC é{;hghinﬁlé@i, 199u3, ?En%?r:@l%tli]on | IR nences,
unregrER g BERA BERGH Gt B ToA . lﬁnmunolf“ia}gz:zrglz 15 2920; .
ogdipnbelgRkabl H8dioNalre BE8BEEIBIIAPSHRTY Fgdschain ioc
o o oot £ 5o 19
nternational Immunology o. - v
eXPIPREPH ORBIISHILLIGE 21 ?’ééﬁfé’ﬁ?ﬁ%a? mng%?lﬁé%ﬁé;%ﬁf%%, Ann,
heay: Bhafhcad Jigiei 6 586516 Wilsionlelast By ichgga iR sgagc mutaton
to SISISCANI0GY i Bl ?ﬁ@ﬁzﬂgﬁm?ﬁz;;gmmi ﬁt@ aﬁ{f@y
Incorporate y reierence | II‘ﬂ own ikl H ah berg,
Lorvbafﬁ'eﬁ%df\%%g?gsshg@,ged?éﬁ”s’?sg@’;s? ;1%,225%:126; 5?2%3,425; S erd
1995, 760, B30 BT, 3075 35-669, 016 BRSPS EEYACIBEE S
n %%1}1 %21%9&;@%91.[—@9@@ Wﬁ@,ml?iﬁiﬁgﬁs fam;?m Ko 1993,
,545, o Suraniet al ; Paienl, Applisationis2:as12-
f”"iﬂ’ﬁfm?éﬁﬁ i %@?%é%?ﬁ%@fﬁgﬁfé’%?ed June ﬁ% 1393- WF F Ex
292122648, epibliRs DRt AE 73> TP T WO 6916361
ph%»;%ngpz_wma@ ,ﬂﬂgﬂgﬂhe w@if@@wiﬁmmﬁalﬂéz L
ere cor ed by refer Aby theisenti i TRabAEIY 9953,
Loﬂbgf%%ye%gfézﬁpi’gg%ﬂgfgédﬁes%c?{%%%_in the 5x ples below.can be ..
Anﬂsé@’toA@@n§Fét§93ii‘|3r§éﬁ4§nﬁlﬁ’7ﬁ%Ieénqu'bo?glyeé. e present.
14ipuestiompronides diuthaiwiicnaslberab airepoaraed R R LSRIHE ™
en&?er "’?';geg %U:%UZ@@ PachyRhURIaE BFR B3 qoalyneptitie R sAlsE 3,425
r&/i ed are antibody

i h . I . Onber
s,ﬁgﬁ%gymbﬁ@e%%oﬁ@??W*sa@% Ioh¥schain amingyagids Lonverg

1y"specifi¢ for and neutralize BIRP| ot
anpalypeptidebavkich isyiaie Coltaebtd theHT i high SpEnEifr
Aiahles $heantihneman8 TRRL Wymanientibodies, | % Whta[2645,
monoclonal antipodies, with s SRRSUIGNIBBELHRRIVED, 1992, the
P“i‘i’H?ﬂ%Bﬂ‘f@?@ﬁﬂ/%’r g%&?i@pciated d’i?é]aseg. 311In (%Q?r ntire
dispect the TR (58 i ibodies that bind”
tHeinvk miideR re Ve e BBy Rt X M ARtBo0igs Th
AlhB.LAameRnassRMiRlyhieshmstepiofe Bsthriet SFoaIBA)sed 10
provided herein ne Aspect, the invention provides isolated
gﬁ?ﬁrﬁ?ﬁqﬁuénﬁﬁ%%r%iﬁgmprising at least one of the amino acid
SeqUERGHS:SHaNVENITS R RSN @SN IndGooln. BEtpies SiAgsngce
fotlriZn P1 palypeptide epitaneyithhigh alfinits anddasdaedoapacibydy
heavy and light chain amino acid sequences which are highly specific for and
neutralize B7RP1 polypeptides when they are bound to them. This high specificity
enables the anti-human B7RP1 human antibodies, and human monocional antibodies

with like specificity, to be effective immunotherapy for B7RP1 associated digeases.
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antagonize B7RP1 polypeptide activity. These antibodies may
bind the same or essentially the same epitope as the anti-B7RP1
antibodies shown in the Examples herein. In certain

embodiments, the isolated antibodies bind to B7RP1 polypeptide

10.with-a di i n
W TGRS W0 R0 LA 1 el i BT 8T e

smnsarwaﬁmﬂaﬁlwwmm@aﬁéﬂ 1hat6R AuLRgy RitiaR B¥ED of about
102 107 e 1011 4500 o g L

es t at meet the aforementioned

leashpg n‘étimatma@l@wféﬁ%‘#@%?éfﬁmlﬁ‘e%eﬁeFQNQ% |h‘%9e?faﬁﬁ 55 that

bin@MDBGHRE NSy pepidRuBAtHE HRE Thizh ma&imantinddies Ofethapacity to
inventi ere ferred to herei jjﬁe%eSngl&

amafﬁﬁzfg%? |[n E?g ﬂﬂg %I%%é%nﬁggy 16H comprises

essean%ilvﬁlp@m%mmeséhﬁ@rﬁé@@gg%hSWW‘?HIGE%6“11‘?) RE %’éaﬁr&’ o

hereaEQ 1D NO: 1, respectively. Antibody 16Hg comprlses a variable
light chain (VL) and variable heavy chain (Vn)

oly
seduendss aviHémh 96 mqm@df%m c%% Flypeptide
witk@SRRcHeM. oﬁﬁﬁt@@m&& samisas, VO aidiVhMp O DEptidld M, 107

1 I\ieglllence% aﬁ§ nttl O dy %ﬁ&e@s&l@va&z ﬁnﬂ %E@r@é\l@dl@atmn assay

reSpectively 2H comprises VL and Vn polyp tlde

witksen Fisho®s e@@%mmivﬁn BENIBNG: 3] SPe D KeEPay, of 20t

nuhESPEFR¥EIARHD Y GarnHsas - angtMbhpolypanities and
seguences as shown jn EE D NO: 3 and SEQ ID NO: 11,
W@éﬁ@&%f&%ﬁﬁ%&?“f comprises VL and Vn polypeptide

Seqﬂ%@&ﬁ? Q‘%b%ﬁ%ﬂgﬂténa%tz@:ﬁ% NG anelaSEHIN O tHcnvention
respectively. Antibg mprise t

are Sefiat K B o m%%éﬁ%ﬁ\? %ﬁ/ (%n Sg I%—%E%Bﬁf 98, ain
andrd8Bectivebpd ARG coyrmIsH Egmﬁr‘§@§°<}'@%iﬁﬂﬂxﬁ?%f§ﬁ%ﬁ%uﬂlé’wn n
s%@ﬁ%ﬁ%&@%@wmw} SEHERNG: BuantdSEEd Dok Disds, variable
ligh Sk ect %&9@%@%@5 stiheantihumanBazRh30 sgum% in

& present invention are s eC|f|caIIy disclos

SEE)I@rN&eé mﬁéﬁ@@&ﬂ%&%@wﬁ% rﬁaﬁ P8ffimity FOPEARPI- a
polpsdypepiidecand ﬁghommcﬁmmmg@n&é@?mi%&ypmwly
AnBELY. %tlkﬂg?@nlgﬂﬁ e%@%%&%?@@ﬂ%@&@@&m&mﬁee@(t@@mfs

an a RP1 human é’hg}% can be ter 0%3 fide
mnd SHAID Msiibrrrastiarce 44 5P G85EFbed h t 3 polypep

sednuample shdvelawSEER e Ry mﬁ@@&ﬁﬁmrﬁ IreSERaHEdY ar ey
15N EARHISS: Fea %Wﬂ%@%tlﬁt%@%@mab%mﬁnﬂlgam NO: 4 and

SR L BSPERIS, IoDlEs(on s S sehs o
seqagoerrcgiown in SEQ ID NO: 5 and SEQ D NO 13, respectwely Antibody
43H comprises Vi and Vg polypeptide sequences as shown in SEQ TD NO: 6 and
SEQ ID NGt 14, reSpectivély. The properties of the anti-human B7RP1
human antibodies of the present invention are specifically disclosed in the Exaraples.
Particularly notable is the high affinity for B7RP1 polypeptide and high capacity to

antagonize B7RP1 polypeptide activity demonstrated herein.
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(SPR) using the BlAcore(r) system (Pharmacia Biosensor,
Piscataway, NJ). Surface plasmon analysis can also be
performed by immobilizing the analyte (antibodies on a biosensor
matrix) and presenting the ligand (recombinant V in solution). The

dlsml%%m&%ﬁamfemf@@m hitRa B RN Rk body can
antibody %bn also be 10 determined b ﬂ@g Kin
I

b8 TS| By TR E TR B A B SR ?’?t% fis FF’[?SA“ HigPxamples
belawtibGehies!yinuocB pREwItlsankDe clalpptoxivratety Bk bitGie:

mt%cﬂigns'\ﬂetngeﬁ Mudd-MooknfaM phazl %@kﬂ&h‘é@n&ﬂmﬁifz@e&ew Y

bi as uy (}Bpereln r?lnﬁended tolrtef r.to the dissociation
IO&%%%%&&?-?F& A e e i WA o AU TR R S R AR Y Y

(SR theing s dHitienveh tioite K PhrmagiatBipsined, Ressiomay, iNtheSurface
plaEXGRRIBSis LRshRaloWe Ba&&&ﬁadrbye mminaﬁmg]et%@m(@%@@@fo&h@

biog]r%/!tsg]tlo%are Ofdé%?el ﬁ’]m% %]_U és !gnG4 I%Pt pgoll];ﬂ)n} The

1750 ype.
disgeigstsai mwttﬂ‘éamﬁ tﬁ@cﬁé%*’@mh’é Er?@@hti@ﬁ*ﬁ@a@nbhﬂétf 8 R, be
detlﬂﬁméa By QsgRiisely pedsicpiaimemhocimpisn ofithe fvendeios,
tibodi |sea man 20 ka li r-.gnd.a
%1borg! %érf %chgpi l}g g o§ n%?qa%ﬁéﬁ}; f;desgog{) (I)\]g[ {0
M dﬁu%dfés Mt e Mventon %rﬁb? gqrﬁg‘\‘gq”rga@ﬁ?ﬁéﬁr?gelz Risadsy to
ref@hﬁlmhemtmm@gmmaﬁtd&smmeumtmmmpi@abﬁd@wm For

égé gﬁaee%Qseqém&%om%V%@Q&&eﬁg&%ﬂ& of,1he antpodies.are

to a constant region other than the constant region for the
belFQ‘Gl IgGZ IgG3, or IgG4 isotype. In certain embodiments, the

antipodies,of e AN RNE. PRERCLANSH QT YRR,

mammalian cells. In certain embo diments, conservative

IeGARITRGRISASRE thasrIERYAKs 4% Borfd Uiyl FRCo Aseipts A her
emantihestie shtanditesiire schndingmiadifications do thd,desotlifiger IgD

lsowsleﬂt'&?ém%m%ﬁg a@&ﬁz&ﬁ’tﬂo@@ﬁ@%@aﬂa@%m%m
and, chemical characteristics smﬂarﬁ %{%Cg % the anti-B7/RP1
tr

kRt LFER I BB SD ‘Rete " ¥t SHAhfifn- Expression
of putbiificatidme:imthetifmnetiemiiaral drEhemic M Gehmra teirgti eangfint

red@lizBERBl.amibRARaRAY @@oﬂc%@ﬂlﬂﬁhﬁﬂ ewaa@ﬁagﬁ'ta ghe variable

e ?urgs()gtt t|0 2)%1%@%1% Igt% C|d£%e nceDI?fO =y ¥¥ consta QS 101
g ains F’IaI% ?er S|gn |canﬁy m%ﬁelr eﬁlect on maln aining (a ﬁ

forémaﬁ telgfthieiolecislét BaiRboMe Ba S TTeAFEE bIA éntlbﬂdles of
theSHRSHMHIOR: fReLxRMPlRY agpa:sheet eafelitiah comformation, (b)

the charge or hydrophobicity of the molecule at the target site, or

(c) thechristioc Gmbrslisigarschrans T eRatHisions &b Hscheam iy
lgRCiKhGHD SHtUHOM TRIPY HvObdea (and corresponding modifications to the
encoding nucleotides) will produce anti-B7RP1 antibodies having functiopal and
chemical characteristics similar to those of the anti-B7RP1 antibodies disclosed
herein. In contrast, substantial modifications in the functional and/or chemical
characteristics of anti-B7RP1 antibodies may be accomplished by selecting
substitutions in the amino acid sequence of the heavy and lght chbains that differ

significantly in their effect on maintaining (a) the structure of the molecular backbone
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5 substitution of a native amino acid residue with a nonnative

residue such that there is little or no effect on the polarity or

charge of the amino acid residue at that position. Furthermore,

any native residue in the polypeptide may also be substituted with
o ISR el cosssbad drinitnstarty

- {

GhafﬁﬁéﬁltYSF@éP@&EWeﬂf&%%%m %?ét%r{r%ﬁ%ee V%i/ thogse skilled in the art
chairat the time such substitutions are desired. In certain

embodiments, amino acid substjtutions ca used 1Q.j '

thB8e B a%id‘%?%ﬂ?é‘%ﬁof‘%ngn?ﬁé7%&?%%??503@ }Jr?aﬁtogﬁrf‘)éé :
substMRIvetndiindinispadifisitpe arity 6 naRfRRye SFEHECSHEb BAV TP ©
1. B7RPAL8. g, tesidues thatnre-ipvelvesin kindisgat ihvantistay

to a particular epitope), such as aming, augyr 9%%35%8%%1with
FurliemRee, #8716 COHES Fedisns SPRe Tight or heavy chains as
alangleseribetbhareivioBbotemmitoncIEIb TN S filtrease or

decrease the affinity of the anti-B7RP 1 antibodie ihed

oha AR SR L R ot Tl SR dan oo
detefigtetion, aoditiiiar istisstitetigie Ssrach MRS e dodeg
cerr RTINS AN A% IRALID ansalieliades el u2a toadriginabgprotaino

~ which has_substantially identical properti erefore;n addita
amdtéeﬂ‘?é‘aén‘ffb%iaélg?g iic&éé?ii;{/){)éCI Stc?iﬁg%% E@%&o{ﬁ&%y%%%&ﬂia&
andhoafiologoiist anfiodH s BER b atHRPHLm ABdRAYed 1n bmime

the MARMHAGIUressilizingivaE0uRhrecamibinant BNduteshAigRibWER
known to those skilled in th ralscmedifications,aof then
BRSO A e ot elinoungs
acidteigies, muchassrer draetsdin GEEEheSIES #Rkretore, Hhe
des@l@SBREdAVeNntion contemplates "variant” or "mutant” anti-B7RP1

human antibodies having substantially similﬁlr chalrfa t%“%g&%é% or
thehdinti: BRREES HRrAR PR8I SCATSERi B hzésrelﬁef ee, for
b GHABRISS MO QOUBE7eR2n athokvinitiy iside rotyy had drroralels e it
by, reference). Thus, hy thedermiivaiiantc0rsepstant’ inmefetence
the tgn manﬁf%%lRﬁl 13'0 human antibg%x I _meant.any gi&]di,:lgbsmﬁauy
addifiefle 40|t STEOGECK) TBFSHHRICH & Rypervariable regions .
hore RIS RRBodac-GOR 3eadith deyiacy BN aRTHIHE" g%%r"i&%}%“
recgglg%%gﬁ %RB Iiaggﬁlgesasﬂglcﬁ%ﬁ of thesdightiehdin taken ak general,
whole are at least about 80%.homologeus . at least:abot8 %, own
moﬁmag@eogegﬁégg% %ﬁ%‘%j\cﬁ_%%]g%o“mol%gouslté the .
techyiperyasiablesrayiotiseeisds HOWRPITSSE QUSRI 1 RHPEGYH R
con RN £6QhRER |y N@s 2afthraugi® SPQ |Bu@; 4@fibedies having
respectively, and (i) wherel (e yariank pf mmantisisanablesabsed
subARiRG® gaéc%\?(ﬁ%’%ﬁ%ﬁngn B7RPLt0 . _ )
herein (See, for example, WO 00/56772, all of which is hereby incorporated herein by
reference). Thus, by the term "variant” or “mutant” in reference to an anti-B7RP1
human antibody is meant any binding molecule (molecule X) (i) in which the
hypervariable regions CDRI1, CDR2, and CDR3 of the heavy chain or the
hypervariable regions CDR1, CDRZ, and CDR3 of the light chain taken as a whole

are at least about 80% homologous, at least about 90% homologous, or at ieast about
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the same extent as a reference anti-B7RP1 human antibody

having framework regions 5 identical to those of molecule X. Such

antibodies may bind to human B7RP1 or to mouse B7RP1 or

both. The mouse B7RP1 sequence is described in WO 00/46240,
ich is incorpgrated by reference. Ordinaril I R

oo AR BTN Fes B O A D

SERNENNEKEH ersSEWRbNO R thregh REIRDYIt Sbysaricincid (0

wiReAH BRGRtet Myl eashahout REMERERERIIdentikAtBgast o
about 90% se nce ident; t.least about, 91% seguence ,
S SR HEREE R oA eSSt ARl R BRSO riope

idugigtlén sselehnig/catdcast aBorTRodisertiebiee iernaR RTieasy to

makoByIEE%: SRaUeTIGEdantityRat |easkaads iBLHHSPRURIICE0/46240,
Wﬁ%ﬁ@éi}%@@té}ﬂe%tbatge en,t@g?ﬁ% sequence identity, at least about 98%
sequencéjldaentitg;, of at least about 99% amino 15 acid sequence
identifyierihe aminerrep] seguancams Showan NG E Qe NAS addor
through ID,NQ,.26 and/or SEQ 1D NOS: 27 thr SEQID..
e SR e S RhE ST D, Bl i
sereRgertside: BRI RS HothaUsRCa M S RPEHR h Hritipsdgice
idasaitiant hdst Bavesadighiehad mdvaiiahielas_ag iﬂm:_,it Q@N\daeﬁbiakmr@syaat
1281815 1391 1A% ALIGAREAPAYL80%0.ArHI0 BGId SEAER g/a'tq%(é{'%out

at least about 81% sequence identity, at least about 82% .
O5LpeftfurRes ienttity 2hlseh PaBott VB ST eGSR IBINIE" abraRdY
se@leott i8S aqitencboderstityscatdeastialioyt B594ese eiuan8S amino
aclfiSOfibntIRRS Abo ﬁﬁ%%@&l@&g@n@e&t%@ﬁ least:ab@BEY0, 5
th%g%ﬂence identity, at least about 88% sequence |dent§é at least

£BGuAR fterber AR iR QDb WAkt AbHPBEYSEIRANS: 40
reqpRstititly. abuelastiiiodigs SBYbsEieenrEdBTRiIb), crttfemstisbd (iRP 2960
hoBequence identity, at least about 93% sequence identity, at least

about 94% sequence identity, at least about 95% sequence

identinansitBEREE dbvoen gebederprencwilldertiaiicht fbaktvabiskie o290,
wiRBALRAGR IeRIIty (it (tj@@%{ %@ME@@@@%@&%@%&%@M@@ at

apout 99% amino acid sequence jdeniify, to the amino. aci ,
e e L O i SR S s oo
83 dnedteachedsAEh atrispelriaise regforeaRimes ifanEn: £8 arheheutsate
seqiRScatdemat Ah b7 AV01BTin ceasitlcs egencatitentiyonisiBastquence
id%%%k’%&?é)é% é%ﬂl%’?ég/%ée %Qé&de%ﬁ@ﬁﬁtl%gpéﬁto%%@é?e%ﬂ%(&%%denstiztg/, at

0

Identity, at least about 81% sequence identity, at least about
leashehish ¥ idemtye derits e bathaBeY ddtiranwe ntnftyeagt about
92 e astyedyoe i@ty seq iencebicie ¥y, stjleast alboiity 859tcseqhenice4%
scdERH Al CASEAPAL. B0, SEANRRCRIARHIILY 1AL GBS ARG K e

_.sequence identltg/ at least abdout_ L
identity, at least about 97% sequence identity, at least about 98% sequence identity, at

least about 99% amino acid sequence identity to the amino acid sequence as shown in
SEQ ID NOS: 1 through SEQ ID NO. 6, and/or a heavy chain variable region, when
taken as a wholé, that has af least about 70% amino acid sequence identity, at least
about 75% sequence identity, at least about 80% sequence identity, at least about §1%

sequence identity, at least about 82% sequence identity, at least about 83% sequence
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 leastobquictfieshdernesy deRtiY18LSEH BRI §695 N

88% sequence identity, at least about 89% sequence identity, at
least about 90% sequence identity, at least about 91% sequence
identity, at least about 92% sequence 5 identity, at least about
93% sequence identity, at least about 94% sequence identity, at
den S ADOUL 9594 Sequonce;identity, ableashaboykapanaumnse:
e Gt R SO By cant i

, 7% sequence identi% aé%% Ste%z%%ttc%%%o

ssvideniipeiodhggming.atidseqiicemsishodontin: SE &A1 NOS P
seqtglm;%uﬁg%%%% IDNG, % l%u&guéﬂéhbﬁgs@%,@ﬁ%aﬁﬁg&ﬁ besnasuence

or mouse 10 B7RPI. As will be reciated b
idsn@fysmnqwttﬁ@\aﬁ?“rﬁaw%‘slﬁ?‘riéeb*&%’eﬁ%iﬁf‘%%gﬂ"ﬁ?g&ﬂ'r’fté% u%g?d%é% ’reé“
leasPdREROble dasubstiterion keatharoahiiio saeidecaiiesiil. MERF AR

o tiody 19 Tefoin subetantinbef niy st ansion Likanise, o9%
‘many’o the ‘dmework residues not in contact with tlgﬁ&%@ 7
amifieethéaRApaptiSRITEE AT 18 GRS Suate substitations of
throRBAINE@EILE(or tisecboméspignding pobdnaAbRY RithepHRimgh
Bﬂ%qtibodies, by human consensus amino acids, or from other
mouse antibodies, without significant loss of the affinity or
nonkiANURegSHRitinpb i shafvkiil antibetynSwIeERSPEIFUEIGHS
co e Toments dauteo! ot aves
' nti- 1 antibodies and fragments.ther.
mfl@@@a??iﬁﬁ%bﬁﬁ%ﬁ*?éﬁ‘&h?%?%?’f%fy,E?pé%%gﬁy, Elﬂ;%gé?_ A0 @&e
frafiRoinfBithogetidityoeaserdf FheuSiRRE i e XAAT D iHdr L RS can
amgﬁl%%&%%u&a%?wﬁ'fi %n’iﬁi‘@lféﬁﬂfléeﬁﬁ&rﬁtﬁwmiﬁﬁﬁﬂg isvitiensdizom
o refer to a _nuclei¢ _acid molecule hayi S I 2%
o S R Ky s oot e Soc o
antthvatiore SehbMVEFHBrAIO N &K ea TR T SSRIR BRI GZIAR Wil
hmﬂ%i’ pabdeastabaidh 08% s eieaaic: seduend entiyised teastuce
about 80% nucleic acid:segiencs identity alisaskabRu B na
vezrﬁ]ﬁBfe?? é%iadégaﬁ%ﬁn(%géli e_ntlty,%%ﬁfléegé%g about 82% nucleic acid vi
varsingenowiRpsAnty, ot 18R BHoREEETh U BRSCHRIGgZ tience . ©
sl enitye, abdeast-abart84d%emutieic acid sequence identity, at least

about 85% nucleic acid sequence identity, at least about 86% ...
nucléié“’aéi@%é%{ﬂ#ﬁ@éqﬂ%ﬁ&’iwgf?gées#a %ﬁ?@?&rﬁﬁélgé i

acRCHIRRGR InaatifatalieasbabolR/88Mskischeld aeiomseqliEnty with a
- S s amisermesastay o
e BT S O S S AR GO0l ok 80%
mSRAURNCEitlentitydatizast aibaboadd HusieRiadd B SR ULHED" *
identity. adeastahon 9% padaieasid sequenteidantitynaideasid
segue%lélé identity, at least about 84% nucleic acid sequence identity, at least about
859 nucleic acid sequence identity, at least about 86% nucleic acid sequence identity,
at least about 87% nucleic acid sequence identity, at least about 88% nucleic acid
sequence identity, at least about 89% nucleic acid sequence identity, at least about
90% nucleic acid sequence identity, at least about 91% nucleic acid sequence identity,

st feast about 92% nucleic acid sequence ideniity, at least about 93% nucleic acid
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95% nucleic acid sequence identity, at least about 96% nucleic
acid sequence identity, at least about 97% nucleic acid sequence
identity, at least about 98% nucleic acid sequence identity, or at
least about 99% nucleic acid sequence identity with a novel 5

nucleic aC|ds uence lo . Jeast abou
SeqUEiE e s % 5,308  JISE i‘?gg‘%ﬁ'@ ol R RUGIRANY st least about

iés of the Invention can beg %{esse |n cell

959 lineisiothisrstiqaenérypriimes teatt iR ST AREES R

ot 1R GUERCLEERRRMING D adicubaridntiibo diecanbbet 98Récinfesieic acid
transformation of a s | o stocell axding devel
sequfieE RO AT AN ? PISTATRAIRE RRgtncelie 7

ormation can be achieved using any 10
nuclkm@mmanmh@oﬂﬁﬁqméﬁﬁéﬁng polynucleotides into a host cell,

including, for ex t tidedn a-viasa(er
intth 4APHVE SRS 1 rénsdué}r%% ggﬁ%é;t}{ ?:%(ﬁ%vﬁth the vn%icgod’mg

cell irgstojeothby itb’éﬂéf@@t@ﬂ PrercdBihes RABATHTARSEHETSE
partEEMRlfigd ek Se Rati NOSdsRHA:206,04,9 501840, upTA0laE Rost
and 4,959,455 (all of, w. r QrROosated hereiRibY an
re‘%@?@?‘?&%gfor%‘é@epﬁ’%oseaﬁ%eﬁﬁag?g&%ﬁeﬁw ansformation jiym 1};
lmowmmﬂ@w@@%%‘}g@éwé%m ‘ﬂé%&f ransformed.
pacibibads,dgninteodicing hetstologoasipd eselcadunS  hos
cell %{,}‘{“aﬁa” C& 2lls Q%Qj\'&l &nﬂwﬁta&ﬁ%%éa@ﬁ@slmub%aﬁ, as
eéinfo extran-mediated transf cil%b fﬁlcmm c?%@rzgﬁeof
exelppé“éﬁélﬁatlﬁﬁ SéflyHPén‘ie3ﬁ?e?déat‘éall?r’§ﬁ§’fettloh p’rotopl’ast usion
whlg{%&rﬁ@%@timmmmmaudﬂ offtrraqscly eI eBtIE(s) Sisnerally, the
e ROSOMER AU UTRCH 20 BRI iRgiap e DhYAIbia IR
cleic adid molecule enco mg1 th%arpnlno a‘i‘,ld 2 ‘i‘s%‘?@%%lﬂﬁ%wn n
for W@‘&WE’{&&}W@WW%‘B} FORHEANY chain variable region, a
the|tghmﬁiqmamnstarwwgﬁoimﬂmdamgmﬁéﬁaw%ﬁﬁféﬂﬁé oA
homgt§7§gapﬁﬁmpd¥&§gﬁgdnmﬁatm|Sﬂﬁﬁﬂtctlﬁdmntq1ramplast fusion,
appropriate expression vegtor u g hpiguessct
eie‘m{’BWé’t@ﬁ’t LRI Ss ?ﬁe ant %’g%%‘;lﬁa{?r?n&éoﬁy %%%%%%ham or
mxdrgtﬁeghmmﬁ@nﬁblﬁtlrég%}ﬁl% appended to the C-terminus of the

appropriate varlabl |on [ D00 EXPIESSIR h
vecbe‘“%‘éE\?ecfrérgc yplca m% {?léc%eﬁé%% f)le ?gdr}ctlonal int va chein

conpanticedian hokeavs PRsHIS R Tee A USPE eI SRS Rih R Dle 6’6 e
chdhi& Dostcalkimashinany BTG thatibdplifichtion otithe demeeaifor

xpression of, th gen QEEHD L ERLAEeMIN.0f Brpressionident,
PR BB e e IO ENZYII\ZOLOG\{a&CSS (Goeddel ied) .
thﬂﬁ@@@m@éééh‘iﬂfip?é%‘g’ cheiy AR SR SORRHVEROrS (¥ed In an

c-ehthehenheafswilnontaihlsegioe mubis finejsihisiaien AERTEERRNEET
Thgr*}gc 198/“ ggi%@ge%%%r%sﬁ%gﬁﬁi@%ﬂ@?rﬁwdﬂmweeH employed
(i @-/chg %gcggrs is cgr%pa%%leu\gﬁ?%s h%gt S&: Pve {r?er?frgucg‘i t@a@%ngm

the gene and/or expression of the gene can occur). For a review of expression

vectors, see METHODS IN. ENZYMOLOGY 185 (Goeddel, ed.), 1990, Academic Press.

Typically, expression vectors used in any of the host cells will contain
sequences for plasmid maintenance and for cloning and expression of exogenous

micieotide sequences.  Such sequences, collectively referred to as “flanking
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heREEQTRISNRAY.

sequences" in certain embodiments will typically include one or
more of the following nucleotide sequences: a promoter, one or
more enhancer sequences, an origin of replication, a
transcriptional termination sequence, a complete intron sequence
containing a danor gnd.acceptor, splice,site equence encodi
e R B R e U
folipraing pusipatién asvecss @oRIEREE.a000 | 9TiMker gRoAToriINSRItINGR
orifie RBGIGIEAGH, encrdingpthapabmeniide deharXRressedand@n
soRfRgiable marker clement, Each ofhiese SeqUENces s . , eag
ISCUssed below. gp{iona y, the vector may ¢ Aitaih Acodms & feader
seqpsRCee e oRtgesEdu cerertide 2 dFPotONsli NG ediide mekedengiation
se&ﬁ)SéﬁI@(i abEhmibr @igf}lneﬂillﬂ infthe-antiBARP icﬂr&ib&ﬂﬂgdﬂfélﬁﬂl?pégﬁe
oding seqguence; t igonucleotide sequence epcodes polyHis .
fo B ISR At Sl el It SRIAL i sedchesS i
digprerphllathin influenza virus), or myc for which commercially
available antibodies exist. This taq is typically fysed to the .
oty BT i Sl S BonHStae i i B ad®
oligontskertdo ity porist rifichtion eF defeltivntst sRE-BARDS Zmiibpdy
podptiary-fang dhadestieelliAtiriotias MicationeeaiddgolyHis (such as
f@z{%ﬁéﬂ?&ﬂ‘@%%? Jil ﬁ%&%%%%i&‘e‘%mhé/ W or mye

antibodies against the tag as an affinity niatrix, Optionally, the ta

Tor-whidy prowgeraitly aulrEimaibadis e puntedahninirpied to the
poamﬁ@ﬁiéwpmiypgpmhiim bglthapiﬂnsméamsd suCkeAs bSingeery tain ffinity
puﬂﬁ%gﬁs&sdf&écﬁtﬁla&a&%' 285 ‘)@@‘H‘ %t?o%qy ML ﬂé(sp Eell. Affinity

hgmologous (i.e., from the same species and/or strain as the host
PUBEATIFe b g BT TR BP oMo S Rl s i THa AR AR  using
angpatie sgpinstibfrpehyrid ety mgombipétosinftiamging: subsequentty
beSEAWERCasH o pIArRhan. RS SAGRy OGP NG A Reans

shuch the source of a flapking sequence may be any prokaryotic
such as using certain peptidases for cleava %b . .

oreu af’yoﬁtc organism, any Vertsbrate or invertebrate organism,

or 251anyplanhepravidadihat e, Janking, sravelRC s fpactional/or
str'asri]éi %Q?h%%% Slgeez?l tlga%te bc)ff the hast cell machlngry.t Flaghklrh%St

gizrolog Le. I 4 Shecies oihe i) 1i
guences use ul in fﬁe veciors o ?IIS iInvention may be oBtalne?f

PRSP BBl VEPHI rHiéthb aebBRtkaTOR i #hithe Sauenyesdaily more than
onélankieg seEuRDCe saisefulshaminmyibiayemherripre\iausite may be
identified by mapping and/or by restriction. 30 endonuclease .
o L LR S R W, o
any, SiaR oY isph BBt lrRisctrgRcErIB It e 4. | And SATebe Agdvated
byiiie fullitretleattdersequence of a flanking sequence may be
known. Here, the flanking sequence may be synthesized using
the MEtHBESHREERDRY fsicRECRERia dyealprBSid B PRIBTHv Y

any of several methods well known in the art. Typically, flanking sequences useful
herein will have been previously identified by mapping and/or by restriciion
endonuclease digestion and can thus be isolated from the proper fissue source using
the appropriate restriction endonucleases. In some cases, the full nucleotide sequence
of a flanking sequence may be known. Here, the flanking sequence may be

synthesized using the methods described herein for nucleic acid synthesis or cloning,
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38 Whether all or only a portion of the flanking sequence is known,
it may be obtained using polymerase chain reaction (PCR) and/or
by screening a genomic library with a suitable probe such as an
oligonucleotide and/or flanking sequence fragment from the same
or another species. Where the fIaFrP

king sequence i 5

a fERHENLPTRIA BATATRIRG et 5‘#@%@ S ‘&%“é’% ése%r%%“bf wﬁf
obteisalaisidefranyraertasgaripiecedDRERN ARHPAPE ORISR 2 Eenomic
ior Qlwrfh?'s’sﬁ&&&gia%@eawﬁlagﬁﬂbgy@mc@mb%@'ena@jc'@gmmce

olation may be accomplisne yr trict u H

Sy i 8 (PR et Br ﬂg}ﬂbN_ﬁﬁ?sg%%%%ﬁ%%ﬁ%éW%Eﬁ@e
knoigolatioprsing Bdroseipilpuifekns RGNy EblifRRd Fom 2
1argshh5%ﬁ5%%ﬁ%hm%§§%?ﬁm @A)femgﬁplb,leﬁ todingtkmasnke owevto

the skilled artisan. e selection of suit Oe u e
another BT RE T JoRiEREE Wr %ar%cga*ef&%%fé’?’é‘%%‘ﬁ@% 3?%%“5525?
digeakith itv tivedart, thn rovisinTf AcirEnes AL ayRica AP BriBA8E"S
ocl H!ﬂﬁ?c@f%ﬁ?_ Q&%&%@S&?}pﬁemﬁ}wﬁwmﬂmmﬁm thver

origin aids In the a IIC&ISOI‘IO V n Qgtgg =3
methy ﬁSVﬁh%icteedgglgerglo rc%:!oar:ilt'ain%%% S%%Ei%{ogf ?gplicati?n sl%%fgnem

accqBpiiayhbsoenesnicHli SpticERBerbRE S RRSWH S8R REe,
and, ligated info the vector, Eor.ex rigin £tsaplication.
ront N B o B35 e E o] et oL S

vecoitaitfesd nrouny Pl ARG AR A ISR &2 g‘r‘?&“\?é%ﬁéc}@i?ﬁfkgﬁg s

in 468 o3V fnPRNENA RAGNDYI 1S, cesitLRpSoNeatitpidcefiarssite, one

mag%%\.{: ’e;%gcggg iélo%ia%lyélésbea%e%ugp A%436Y ﬁﬁ%ﬁc\é? e H§$E!d| {95 the

hing vectors'in 20 mammalian cells. Generally, th OE%?f ow
veqteplidamioriaatip Ste PR R0 FRRLERITIFOTh AR RETER eﬁpressic?ﬁl
EnMeioBSo ({55, Gexanplelyike iS VOwridin imoferpustEdie bpgedised
it also Y VRIS e AR O MAtaR« Astr apseriptionmatitus virus
I
(VEBly eprioBBHiRTTediBAatd 'sEvés to Terminate transcription
makdstatily cells2SramaitiptiosrigimeinabpRier GemREH i dIASsHe! ©r
matllsils &Gl tish iagment talioprdiby sipolyrzsetuenee ihitely

the sequence js (taha}:sil%}cszlga%ed rfgi%r&e% library or even purchased
bepasRh ARG STRAE BEN oY SVEdor. it can also be readily synthesized

using %ﬂéﬁﬁﬁéﬁ%ﬁ&iﬁé@& asigsyathagiscslichasdhcsecddscnbed a

herein. A selectable marker gene engodes a prateig-necessaniiora
PO RSS9 B d 5‘%tﬁngr‘aél\f‘\{/(tﬁatr_)gfgét E%s? cell g?own in a? selec 'v(%a ;O .
trapsAtiptEMEHIUPALoRy HEBFSE| SR ITRNTAPREr Y BnSs aer%&dé‘#‘f BFRET
o ihakia), conferresisiancaimiamtiieticaoriothsytdwirs, fevy. £ ibrary or
GRS CUACEMIR, &' RNATHERJOt At AU best cglieichka
using methods for nucleic acid synthesis such as those described herein.

A selectable marker gene encodes a protein necessary for the survival and
growth of a host cell grown in 2 selective culture medium. Typical selection marker
genes encode proteins that (a) confer resistance to antibiotics or other {oxins, e.g.,
ampiciliin, tetracycline, or kanamycin for prokaryotic host cells; (b) complement

awxotrophic deficiencies of the cell; or (¢) supply critical nutrients not available from
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auxotrophic deficiencies of the cell; or (c) supply critical nutrients
not available from 39 complex or defined media, Exemplary
selectable markers are the kanamycin resistance gene, the
ampicillin resistance gene, and the tetracycline resistance gene.
Advantageously, a neomycin resistance gene may also be used
compdirsetedtfbiednmrstia. prorERjaRtC SifqtElk ARpHifeshast Bl Samsmeytier
resisBRlRCiaklengenes ity bastasedstaamilifyether gecitthasivatcb gene.
AwRIIERSE, LIEARG é&%@%&?%ﬁ%‘*&?&@ ANaS AL AR
required-for pro liction of a protein critical for growth or cell
prokaiygiivarheakesTtiabed flfandem within the chromosomes of

Suegesshe aenrsions oL ceomanan selamalEs chayliable

c.él?)?_e markers for mammalian incfude rofolate
Amplifingtassis (HIROPSNAME B rtmistdbe EaigHitRh dKinmsEcyenss 2
protiylaemaliap:celbivansforaanismse placettruadlan Set@etiomithin the

N hefeing lé’né@a‘?i&ﬁ@%%‘}%@%ﬁ%rﬁr&l@i%ﬁ%%(p?e@%?ﬁ%ﬂaﬁﬁe

080mEes 01 SUCCCSSIV; r%]
the selectable genefg;esent In the vector.

survive by virtue of the : 1

seleatnblie st 3 JnrETaliR SESEH e GRS transst Sl Begd
promuigRsCcanadiiions inwbighnthe Menoaritratiell obsdlection agepibind
undd S REH! g}aj&&%C&ﬁé%ié{e&}?%{@%%ﬂ&o%%ﬁ%bé{rel%ﬁﬁ%@@%&mem

amplification of both the seléctable gene and the DNA that .
STV IS AB R YRR S B BE ST Aol that BiRdLTPE 7R I
imp@ely ieptidauis athestitpsinoreh sedisg rartitieswsiitopoypeptide the
conc:%HﬁQLi@ﬁ 80 RNbsR{ REL E}Eqpé?gﬁécﬁﬁﬁl %%&3@@1}“9&&4&%, thereby

amplified DNA. A rlbosome-blndlngﬁ%te IS usu(iallg/ r]?ﬁdgst%atrg fordn
leadipg o e SHPRHITISHINT SF D0 IR REACEAY S ST {ER 20 by & ~hooees
anotBhigend alghraossequiente ther dkeds trdBTRit apkiorekidse o agesult,
mncréSUKANNRIRS)- o FRo Qlpment indypicalbriosated sntiodhe.Rrompésked

fror atrglg g{;tgﬁég%&%ng sequence of the polypeptlde tp be‘expressed.
Ty S6ME cases, Such as where glycosylation is desired in a

eukanyQlichhostaslk expressAmsHeRadNRMarRaRpulaedhe
rioys pre- or prosequence improve. 25 gl ion oryield.
i S T R AR e QGO el
seqysBRt kAT Al Eé?)ﬂh@f’%ir%a’alﬁ%&é@ﬁﬂf‘é‘ﬁéég,ﬂwrﬂ’éﬂﬁﬂa'i%r(f’i’ﬂéf/to
the @ffegtglyensylatanoFheditab peatairepedduct may have, in the -I
position (relative to the first amino acid_of the:mature protein) one
or FAGPE B RS0 FREDTHG & el Rt teh B 8 B R Rt I gl
expRgihayehesméatalyraineedhi-esrxampler thesinanproteimprove

glycgg%%ﬁ ézo}rli@ﬁy haye.Qnsior HuoaNine acid.Lesiduesdaqpd in the,

Idase Cleavage site, aftachedto the amlno-termlnu?. i
partjg Fﬁﬁ?@bﬂ??ﬂgfé % M@@Wﬁ?@%%@%@@oﬁ?& affect glycosylation.

The final protein product may have, in the -1 position (relative fo the first amino acid
of the mature protein) one or more additional amino acids incident to expression,
which may not have been totally removed. For example, the final protein product
may have one ‘or two amino acid residues found in the peptidase cleavage site,
attached to the amino-terminus. Alernatively, use of some enzyme cleavage sites
may resuit in a slightly truncated form of the desired polypeptide, if the enzyme outs

at such an area within the mature polypeptide.
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may result in a slightly truncated form of the desired polypeptide, if
the enzyme cuts at such an area within the mature polypeptide.
40 Expression and cloning vectors of the invention will typically
contain a promoter that is recognized by the host organism and
operably linked to the molecule encoding the anti-B7RP1 .
anﬁm@syiopremﬁo«t@aéngrérq&%ﬁéé%é&vgfg&ﬁewéésw%ﬁlﬂ@awmm a

proniéREHIRAN icegnbidteytie Btarbandon efdoptnablyfalgéneiigenerally
enco {Irr%] |{{1wabc%§gﬁ tgngbjoggo Px%ﬁ%@s %@Hﬂﬁﬁ@@ﬁﬁﬁ%%gem%cated

strtictural gene. Promotérs are conventionally grouped into one of
upsth Clas3ado ritieTbregIFohB EEMS U SEBR SIS BHOmataps 100 ©
100dngpicible premetersiritiatiernofease dievelsloftransciptiondromre
comBMeHD IR ML ORI PERANSEIASRD S SHBRACIR Colliive
condlltloyn%r, .sﬁc as the presence or absence of a n,utnenftror 1A
Prore i g I BETHUTE EBHEIRAVE BB Nl SO b e SR
unddnangl; uaifeimilyrtsanserivesgenebdaovhichitheycardibpsrabbp as the

pres{a'r'ﬂcléeoq ’amggcé%*f\yﬁnmlﬁﬂgo?%@Qaﬁg@ﬁ'i%:ﬁ GEERNETEXRHEBH M orboters,

arge number of promoters, recogniz g%ha varleg/e r% %ggfr}s%ﬂh ;
on thiyPe IR A PR TBIATLR SERF: B?e‘%'r%mo? 18 “Bperably finked
is, wttHisiD NAnencoting e assrchairesidightclain awmisrisihgramnoters,
reco' yéd%?/% Balr@%t' y A?%{iigﬁsﬁ@gﬁﬁt,iﬁ_l@ @b’li@ﬁﬂ@)ﬂg_ﬁ m&ﬂ&}ﬁ‘lﬁ{d Bfr is

rom the sourc estriction en igestion an .
opeT G e R A B P L AT 5 T S ORI e e
B7Riomidtets d6thasevontiony Basmyie Beosse Wd PR HCtHEYHDY

restrc 885 LEANANERES RIS AdVABIAGROUS diBetl mithoyeash peamm atershe
tSuitable promoters for use with mammalian host cells are well
VeiRhown and include, but are not limited to, 20 those obtained from
thesgRIMMBS R USLEsS URABARO M ari s, FuNpmewinishe art
yea20SROVINS, (SUCh s AENOVILYS £ DOYINERRRIOMAMINS 3V B8
sarcoma virus, cytomegalovirus, retroviruses, hepatitis-B virus
for wR v firmemnviieshae esie4) WolHEr SursbIR hkntidaAct timited o,
thosprevneter sring tidesheiase lofdus sn amimalipeipremotersiofeipox. virus,

ade%ﬁ%%pd&ﬁﬁea%t??&%ggiﬂ{so2?]9%1\%“9&1%&%@@%%0@%Eal%%ma virus,

itional promoters which may be of ipterest jnclude, re not
CYIIRRREEN TS W&H’é‘éﬁylﬁl"@m&@r"(‘@’érﬂé} B Chdm (53#1_4@81&%&“
suithbaturarRAaH30 4D e M Vicpbnisteriddwmsemmekiin FOSuctRpodor
exaf A 080 R SR8 4i8 3R R9R)pthgoBromoter contained in the

3" long terminal repeat of Rous sarcoma virus (Yamamoto, et al.,

1980 iEet:P ReF8F<0T Yy ifidrpes tuhidisreskindsée pramustapt(rdghé&r
sv AT Blriyl 38T 30 RERmINathndCadnBeh, USSIA NBilA4d040)-10);, CMV
probrom Qi and regulatqny SeauUenaes MMy sei US4 81:659-663); the
promoter contained in the 3’ long terminal repeat of Rous sarcoma vires (Yamamoto,
et al., 1980, Cell 22:787-97); herpes thymidine kinase promoter (Wagner ef al., 1981,
Proc. Natl. Acad. Sci. U.S.A. 78:1444-45); promoter and regulatory sequences from
the metallothionine gene (Brinster et al., 1982, Nature 296:39-42); and prokaryotic
promoters such as the beta-lactamase promoter (Villa-Kamaroff et al., 1978, Proc.
Natl. Acad, Sci U.S.A., 75:3727-31); or the tac promoter (DeBoer ef al., 1983, Proc.
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‘the metaliothionine gene (Brinster et al., 1982, Nature 296:39-42);
and prokaryotic promoters such as the beta-lactamase promoter
(Villa-Kamaroff et al., 1978, Proc. Natl. Acad. Sci U.S.A.,
75:3727-31); or the tac promoter (DeBoer et al., 1983, Proc. 41
Nad. Aced Sci. U.S.A., 80:21-25). Also of interest are the following
Natladimedl ScanSotipticiezicdhtrolvar)ishdniimibrexibifailsees animal
trans%il%ﬁ&lﬁﬂ%ﬂﬂﬁ @@i\éﬁspﬁﬁmﬂgmﬁ%d siBul aRSHRCAmalschartilized
. €elastase | gene control region that is,active | {i inar.:
i S DAL o BB A0 10 e, Ofits ot ol 1605 Lol
acinSpriig GWArBorSYAY, CelhABBISH60 %0tz 1988, Cold Spring
HarM)aSQ%‘_@ngmg-%Efﬁ: ,@%@9@%%@%%1@@8@%@@ 7:425-
control region that is active in pancreafic GEl na )
515)1%3?%%’%{%%%&%}%@&5% 1#% frﬁ%lgfglgpgﬁé%n gene c:onjt'Q)‘?IE[_ﬁjaha'f1
198 FoljienratIatisl Hafdlip IRVBARNTHE §50E FOSSRhE % 1B i ggie ©
lymh6ih 38164T-R&nbdames Bisal CAOBE6ERIrAi818: B33-3BE5, Natwre
a1 s AlEXANer 2Ll 19870 Mol el Bigl 75 1A3644) DR B Sfmary
==mammary Tﬁ?ffu.mor’wr_us control region that is active jn t stlcula[
tompyyeiaus PR iealPR Hatis St Kol IR iekidy Bieatt, YBBRoE gyl mast ce
(Ledtb A 8b- 9896, toeralbusiia Yethe Countriol gegiormtivhtdgiethbiirectivein
1iver(?1in &%r {?tta%l; ’%&Qﬁ%s@e@%ﬁ ?Q%ZD %Y%Sﬁ@§§k7%2)'hgjﬁt?_-pmtein gene
alpha-feto-protein gene control region veinliver .. ..
con R THHRRIT A BT 605: RO BTRIET T2 r e 4P G £ 4055
48; H8KSeietice H35:53:48) 2366 Bishatte alieypaiitgens eprnwnTs!
regit IR {hakiis actMe indbigs (Kelseyoat abedd Shd Grnes 1ari-Devek
1:161-71); the beta-globin gene control 1reglongstg@tgls active in1985
bernsbl6iB-C AHMbEIR RESE TOH8 PNREIRS ST AR Roflmecse”
Narale, 319863-@6lK4B:83:94): 6. gk hh: #a31: proternljdrec esffosme
cont@0IQ ﬁm%iﬁ i@%ﬁueeimﬂ@@ﬁamdf@@w@mns ﬂiietbheibr(iaieadhe% et dl.,
‘ t, 1987,.Cell, 48:703-12) t in. i N
198 g T s A PRk et (A e
skelp@B BN URE1 4 P63 /88 2 AHHRE TS hart B STRIEYLRY Teleasing
horRERENQAE GRNE! eantiotie giontthatishadtivetnlthahfotratamuslss,
Scie(nl\c/:leaf‘?ﬂl%ﬁm/’s}.g%’ Scienge 234:1372-78). An enhancer .
sequence may be inserted into the vector to increase transcription
of DNAseBcecieglightehdin ioschedincchaivegonmpiisingairpnseription
-B7RP1 anii Rhennyentionby: Rioher evker watnsdy of
Of}%%ﬁgﬁ%%o%ga%ﬁﬁg%%%g%?m@gﬁs of I%I\Is,l%\§é usually abou 10&9@;
the VP YGROth B AELE T prOBRSFIa T &GRSR & BB

anscription.
wsulhavacers-ade velativelyhofientationtbmoposition ineegse traesstiption.
Eﬁﬂ%&’é&%&%‘%&é@é&%@ﬁ%ﬁ@@éﬁm%Q&iﬁéi@@ﬁ%&ié&,th@i‘ﬂigl&s&ﬂp;ti@ﬁl at
unit.. Several enhancer sequences availabge frorln ammali%{;n cos
posffisae P4fe knBiin’(e’y. HIoBIR BtaStsE albtimin, aipha

available from mammalian genes are known (e.g., globin, elastase, albumin, alpha-

Is

feto-protein and insulin). Typically, however, an enhancer from a virus isused. The
SV40 enhancer, the cytomegalovirus early promoter enhancer, the polyoma enhancer,
and adenovirus erthancers known in the art are exemplary enbancing elements for the

activation of eukaryotic promoters. While an enhancer may be positioned in the
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30 feto-protein and insulin). Typically, however, an enhancer from
a virus is used. The SV40 enhancer, the cytomegalovirus early
promoter enhancer, the polyoma enhancer, and adenovirus
enhancers known in the art are exemplary enhancing elements for
the activation of eukaryotic promoters. While an enhancgr may be
vectpoitioriadrip’ the ASIRERBIEBth &S bEIa Y RASHHA %Escfi Srepig
prontStlypically located at a site 5' from the promoter. Expression
vectors of the invention may be constructed from a starting vector
suEhmssdoropatere iHIR IavaiiabBaY SRS HHRA RN PSR S Ay
sucHRLLQRAR-alleivE Be destedilanking sequences. Mitenaiond of
ore of the flanking seq s descri D arenet 5
the ?é*é‘eednbfl:u‘?‘i‘f‘%% %%qé‘?gﬁethiuﬁign% %%fi%i%%%gﬁ{ B ed_aérﬁﬁ .
desditpatebiirito atenob atsrdn BHFHs D <Bg 7 B i %% ety
obtAinkingiSeAURBERS atevalidindwmtd brnebskillegisieiid hetfliadking
the vector has been co a nucleic acid molecule
seaghesdiig’ Blﬁg‘]ﬁ’éﬁ%ﬁgﬁ? ,ﬁgﬁﬁigg\%gcgl%in, or a light chain and a
heawy:CchaifcaMpEising armanticB ZRPdravkiboajdhasitsalsrencoding
iigh%;nc: eal;teg. Q:%O tqga&ro‘g'eg ﬁgl% Qﬂﬂﬂea}@%t(ﬂﬁa{rp%}ﬁﬁﬂnﬂﬁﬁﬁﬁg%{%ﬁ-
may be inearte mto a suitable host cell for lificatio and/qrted
B 7RIE e ReTe SSBHFETRE (A RRSRASOH BF AR aXbrS S
vecheaiay ferasrantinBARRianibodyeinfe angsifertientrosisaipiraytige
exprae%gi%g? shed by well knewn.methods,inelueing: ledramsfaciienody
~“Infection, calcium phosphate co-,pr%ﬁﬁgatl?ﬁ %'eCtrOQ%%S“?%mdin
intondi rAATECHR P SREE RS2 RERESY fediated transiection, of

trar@i@IKNOMRacieshnigles: Thbospbttrod csetersiotirdfihin Partereration.
micﬁ%ﬁl%@faﬂ?figb%&){iet% %Mh@%ﬂﬁ nQ@ih}c%@ d;a]iﬁi?fﬁn ﬁ?ﬁ& amgtn
othér suitable m S are, we wn.to the r an
R e R A
be ol Wies culturédaoh dbenppioiriaehednaacil SHndeidissied
aridiiBERRE antibedwthalcan subsesentlyshe-collected from the
culture medium (if the host cell secretes it into the medium) or
direathostst, thbeh ostoesi prévuERGITHF RIBdets STEREFS fR&™Y
p7ROESINS RN apneRriAtanos: callwil depeind wre various (f the
factors, such as desired expressi 5. RO PEPEucing it (if it is
hoshSHificAtions tha are g?ﬁ%bﬁdz%%ﬂé?ﬁcgssar f ygc I:\(;i&g Es(ljclh :
notassgyifedsyTAE ARSI PR 65 SR CRALRSAY 417 éﬁgé”’gq By hto & "
fachiglogicallyiactiyexpreiaculevia priyatiilceib difiegiguaihables dgsirable
or rl]lgSts?sator F %‘%%%%9 rasgcrl? Xgeéllﬁagwﬁzbﬂ t&_eplﬂﬁpﬁ&g'mﬁ&dﬁldbbﬁsa—rﬁ
noﬁlmlrtvedpto, immortalized cell lines available from the
folding info a biologically active malecuie

Mammalian cell lines available as hosts for expression are well known in the
art and include, but are not limited to, immortalized cell lines gvailable from the
American Type Culture Collection (ATCC), inciuding but not limited to Chinese
hamster ovary (CHO) cells, HeLa cells, baby hamster kidney (BHK) cells, monkey
kidney cells (COS), human hepatoceliular carcinoma cells (e.g., Hep G2), and a

number of other cell lines. In certain embodiments, cell lines may be selected through
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American Type Culture Collection (ATCC), including but not
limited to Chinese 30 hamster ovary (CHO) cells, HelLa cells, baby
hamster kidney (BHK) cells, monkey kidney cells (COS), human
hepatocellular carcinoma cells (e.g., Hep G2), and a number of
other cell lines. In certain embodiments, cell lines may be selected
aez&hﬁ@u@ﬂwﬂﬁnaenermmm@ wiphcntessionds siawednighsidxgresiomiuce
SRS SREeRBNHIElLREdICe spalthariesyh EERFLIPINgIRG:

properties. In another embodiment, a cell line from the B cell

the|ﬁqce,%u@%%égeﬁaﬁtrﬁak@rfsmaw%?ﬁféﬁéamfﬁa?%{%awéhm

-secriidkeanclogacratibadh eteralsgoeislantibody can be selected. 5

Antibodies of the invention are useful for detectin I}g B7RPIl in
biolbaibaissant shes BRI At LstTbn Bt Ceifetine (SZRBL Rapiologica!
sanfpyeduca BriRExIop rdteils Anitibodies pofdive BRI tipoithat Antibodies

{ V4
or ARSI ?ﬁé&@%ﬁ%ﬁﬁ%@iﬁ%@ﬁ%ﬁ.ﬁ%ﬁ‘f 3 B%}
SHEL

meﬁaaﬁét@aa@wﬁﬁd AR RN OB FiRP P REITB ARG &
andnitinBARPRPE GoptdosniBaiccampiboaigsBIG M atdspicto BiiRPiikadigs

tbapk% interRelQRWIOther iR IRGLCAMP LGS MAPBARUE may have
therapeutic use in modulating BZRP % ediate dlseases In

mﬁ@é’Fﬂ&iﬁ W BoteiuAiEe BAtibodisds Tmay Bi6 ST B peppents
antiioilén gotB TR tepep thes WBTER hba;dmmlﬂtwemmrpﬁ&ﬁcbmé resuit in

disRARE binduced signaliransdusiion-saseadaiel he present
invention also relates to the use of one or more of the antibodies

15 htheesresentriivesiiorsivette v felconreomameitiensmdhndier
of E%&%&mﬁ%ﬁéﬁiﬂ%%ﬁﬁﬁmmﬂe@ﬁ%@& my-inereagesnt of a
ressio B7RP1 or mc.rease sensitivity t
ISBrzf%‘éﬁF sf?gﬁq UL R SRe O H1E5%: %rse Bt con |t|§ngiﬁsilos Jporeased
serlygidin i A Geficimaareiisatimsbisesinthenr/clitrie ren fqaditions disclosed

hefg@rmaceutical compositions 20 comprising a therapeutically
effective amount of one or a plurality of the antibodies of the

invelntisriib gatPrsimeis. s HarPREeR DIy BeEaptsBlisdifqampsitons
coBBFHRE mkﬂ@w@fauﬁeﬁfd&swﬂmmesmmtm anheibryadijiieantibodies of

%C%&%@'e e;fwﬁtL%g&@&@éﬁ%@@f%ﬁﬁ%%&%@ggm@pt&ﬁaﬁ%,

osages aﬁ concentrations emp re erred

m‘éﬁiﬁﬁd|ﬁﬁ%“ﬁf§atﬂﬁa?ﬁ4§t§eﬁqlﬁ%on%@§m CmpRLG eterials are
notitetape uticaityte e divéo2Gea muluntrofwnaticBy RElemtb obl csedmed

enf%(aﬂ%ﬁg Hﬁﬁﬁg@&}@ép@&q @&ﬁﬁﬁ%b'% fomplationy effective

materials are nontaxic to reC| Iei%fi at the dosages and

YRR RS NI a2 PEYIAH embodiments, the
phagmagesticalicRMRASIQNMAY-CRMAIMAtion materials are nontoxic to

recipients at the dosages and concentrations employed.

In certain erbodiments, the pharmaceutical composition may contain
formulation materials for modifying, maintaining or preserving, for example, the pH,
osmolarity, viscosity, clarity, color, isotonicity, odor, sterility, stability, rate of
dissolution or release, adsorption or penetration of the composition. In such

embodiments, suitable formulation materials include, but are not limited to, amino
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formulation materials for modifying, maintaining or preserving, for
example, the pH, 30 osmolarity, viscosity, clarity, color,
isotonicity, odor, sterility, stability, rate of dissolution or release,
adsorption or penetration of the composition. In such
embodiments, suitable formulation materials include, but are not
acifimitech tes gipiive, dtamids oehgiseghyeine; giutasmrie antimicrobials;
antRRRAIRAIIGALIDIGHL 'é/éiHWesbd?qEH{f@{@ﬁ@J@Ssoc&ﬂH%%@&ﬁ £§H§é}
as ascarbic acid, sodium sulﬁ glg(& odlum h gen -sulfite

oG B  AE PR e, Ok orgnic
acigiiio spliate s.gmitiiecbreanisnmicidsy; Eiuﬂmn)j a@éﬁt%(%@rﬁsa@vh as
cthPRABRARLQY GhYEIng) ﬁ&@lqﬁmwe@s%l%@kga@&@tmwanaglm
po E%Rx? Cet%cg# %B;ryg%% a?%r’?&%g)e(m rng%l(g'Ltlz? anI%é%x]Er%I) %l}ers
mohgrirokaisiep yilshrstarisps oaé %) Cﬁﬂ‘@@drﬁfﬁ HOSACSHE@as  mannose
or &Eﬁ@ﬁ%ﬂqﬂ-@&ﬁs éﬂ&%"@fuﬁﬂﬁhﬂhﬂﬁ!@é@ﬁd@ﬂ@hﬂﬁ@%@ﬁﬁ@ coloring,
DR B P s
pol@mm]@yymgiq@éﬁ@v W@%| W@@W@pg;(@yéhs ffgnmg counterions
{su&puyi@&kﬂyﬁl}o'@@&ﬁhﬂ@y paleciasanighiipe\ipepiiede 8:nzoic acid,

sahga{m angtﬁountef'on oS %b a&%ﬁ?&'”'ﬁg i ERGRRIVES (G 85

hzallonium ch orlde enzOic acid, acid, fhlmerosal
chipthergipg| wéaﬁo#clﬁwé]wﬁ%{%énp%%ﬁ%péﬁé‘ﬁéﬁ (b rrE RS
prop@iie aBichDrohydipgericperokide); saduentsofsiclisah glycasimito]l or
sorBHaRY L %Els;%a%gig%glt OgX%M‘RPEr%V&@AL A 9&9@@9?&%&4&@ B8G,

manhitof or 1 o] S or wetting

suspendlg‘% . surfactan
sorliia St AR IRAEhi AP B P ?B‘igP e%%r%o BN bibe 1100
trosigithrsisd) by shirh ate28:1obIysorbedb; 8@bthtmmnllmemmzsr{@uch as

g ncr:rlxg ? e%?b %llﬂ aélif(avehlcles,

| suél%gétmp ,s&%%f»t%ﬁah&yl@%%@Ja%;g&iwmabawmlaﬁ@m%m@ as

c{rose qor sorbitol tonicity en )
<Xy RAITHGS OFo P ERERTY S O R T 8P RSt SR e ST
dilpprtsinitetdpieitolandélivepharapielgiseD 0 diltients; excsieriVaNTBYS

ruphaimaceuticabadisyants SreiRENMINGT@NSare, ed.), 1990, Mack
Pubil_%A CEUTICAL SCIENCES, 18th Edition, (A.R. Gennaro,
G| 61 PRRdick Publishing Company. In certain embodiments,

the ppiisald bassacesticalcoppesitoamildacdeianmisesh byinre
skllled the din for n
de sy g he. atdene e sgry ORifs %ééqg@eswx%@é &?M%qcfefa%%m

nistration, orma osage. See, for
of AP IREMIRIETONCSL. | AR MISED Tdespe SCReN S example,
REGURNEONS eaktain@mbodinenigssuchreomiposttiahs anaydiniusneeh

co&tg;%sﬂm@'ﬁ@alﬁﬁéﬂﬁﬁe&@aw%wasa Qfin vivgireleaae AN S RhIR and
vivo clearance of the antibodjes of the invention.
rate of in vive clearance of the antibodies of the invention,

In certain embodiments, the primary vehicle or carrier in a phatrmaceutical
composition may be either agueous or non-aqueous in nature. For example, a suitable
vehicle or carrier may be water for injection, physiological saline solution or artificial
cerebrospinal fluid, possibly supplemented with other materials common in

compositions for parenteral administraiion. Neutral buffered saline or saline mixed
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In certain embodiments, the primary vehicle or carrier in a
pharmaceutical 30 composition may be either aqueous or
non-aqueous in nature. For example, a suitable vehicle or carrier
may be water for injection, physiological saline solution or artificial
cerebrospinal fluid, possibly supplemented with other materials
WIS SO NuunDe RO sitihas feermasenteriatbiag mihistration ehbediabnts,

haP.HLfc%n%Qa?@&ﬁ 95&@"mﬁ@%%&néﬁwmﬁea&ﬁgrgwmm@@ Berghet
emplary vehicles. In certain embaqdiments, armac i&lcal
PH(?onﬁjg i

s%B%Hf‘mféeb%&émﬂﬂﬁeﬁ?&%%6}% A R
sucabaUivwpH-Z00:8161 orsaitdtateibuifer Gfeadiout pHatOnsBbeadichenayp!

the UHBRIINGIHAR RAPIQLLRHCERRBoTMRE M0 @nﬁ@%@eﬁ %@Q@agc by
substitute therefor. In certain embo |mednct] s of 5 [1% % N, onal
migpg; t@?ﬁﬁﬁ?&rﬁ?ﬁ@ﬁ%%%&ﬁ iR as 8 er%p?a aP
forhylaiixmgrik RBeisctey CHPOSTEO B tYaIFIGNERS. dw@é@@@gﬁ@@ of2
tyo ftanith.Qptignalefremsiatian aarms %M&N@J@M&nﬁ the anti-
HARMACEUTICAL S IEPI ?’t %UE I.ln thqigg{e USI .appro riate
BRI ARDAEY CBRAYSH gﬁy% SOTRENG 5n® FUTREF IR SERgiAPProP
exarrbdirentsicthe.anti- B7RPI antibody product may be
formulated as a lyo h|I|zate smg appro riate 10 excoglen{ect%gcgr
as sSucrd% grrﬁaﬁ%u% HFarfias 8?} il compositions of the invention can
pafg@es@lé@twyfoﬁlr@a@ﬁ@ra1haéwwﬂm&méftﬁﬁeﬂ§leﬁfé ESriBesHs T
forMRWRE Selecigdifer dnhkatation.ef Efe&hd aliveanih roagbafblﬁhadlgﬁsmm
tract, suc as or Preparation of such pharmaceutically
PR e S e b AL S b Gecie Tie

form@%@ﬂmmpmﬁmﬁe@m@rm i caReaniiotionstthatateptable
o JESEPIRE. R he- SIS Al adminisiation. In.Selaln EmPRdmEAIR .
u

ers are used 1o maintain the composmon at ph siol og ical pH

compaaitiastighyiigist H, %ﬁléélngh\ffwﬂﬂ@éaﬁht?’aﬁ@]é‘/ Bf%rﬁ%ﬁﬂ?"
of Bda ahkatl & 0daen parenteral administration is contemplated, the
therapeutic compositions 20 for use in this invention may be
proVidise PeHE O AHIGTET] 65}‘?6@%?9’??@@@5?‘9%%?%8&&6%8““5
foraGH@Otis Selinn eamipsising dhcid asifochartt: BRRRA-fevilpotytmty
ac ARG %E‘&?'%}Q&&F%@%ﬁs‘{ﬁh'ﬁl@ cﬁsﬂé&t'%ﬁ@éwﬂéﬁ%ﬁﬁo‘&?hlﬁ'e‘a

r paren eral |nJect|on is sterilé distille Water

phwos#ﬁﬁwﬁ%wg%lﬁkﬁuﬁtéﬁ%%“&f&éw 53 }%(‘:‘8 &ﬁ&?&%“ml
injpropel ytpiesnibd, watoen aindrtipodirERE] ﬂm@@rbpafaﬁmﬁaz@ asa

stefRD Ve dheforridationatthe. dﬁﬁééﬁglmg&aﬂﬁemth@rp@g@mon

such as |njectable mi s%hereeds ec&govgjgﬁlenpa%r% olylgne{agle
03%8%%6%%?(&&‘&%‘%&% VISEHIC a%} or polyglycatic amd%p Beads or
mlhp@mqeéwmdﬁb&wm@bmﬁﬂé@@@%%%t@#?éds polylactic acid or

polyglycolic acid), beads or liposomes, that may provide controlled or sustained
release of the product which can be delivered via depot injection. In certain
embodiments, hyaluronic acid may also be used, having the effect of promofing
sustained duration in the circulation, In certain embodiments, implantable drug

delivery devices may be used to introduce the desired antibody molecule.
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release of the product which can be delivered via depot injection.
In certain embodiments, hyaluronic acid may also be used,
having the effect of promoting 30 sustained duration in the
circulation. In certain embodiments, implantable drug delivery
devices may be used to introduce the desired antibody molecule.
46,80RIARRHN GRGREIReSItiohsief thesitiventien danfoenuiated for
mhalgic a0 ot iatian.in these ambadimints, A0tBARELousy
ZhtBodids arecadvan ageously formulated as a dry, inhalable
fornpiside 4 drterkalR R RSERR SREST R YRR AN/ Thh ATARGH
inhaSRlsi QNG Ae Y aisasb o dasmulatedaivith erqpdieed fantfoseardisely. In
ceredSlivery.In 5 certain embodiments;;solutiogsmay heniebulizadund
%Imonary a ’rmmstrﬂaﬂon and formulation methods theref r%are
fornfulatiesy de2ibeise dbiFiTe ristioRENS e RhIiCatiGl R el Patent
ApR&GASO 4001 BT ovHETh ishinicorporatedtby efeferice addescribes
describes pulmon | ically modified proteins. It is
pulry é%r}ég%f‘é?ﬁp?ﬁ%ﬁﬁ%%?ﬁéﬁ%ﬁ%ﬁggh be administered orally.
Anii- i1 QIR RRasniibo dies fhatareadrinistedadhistglbs fahioAnt-
s REAIIAICH ML B R FUstOD At uted Vi

~_compounding of solid dosage forms sych as t Ifts an{d caps Ieg.
R SHASGRIFRBHES) o STBAB vE e T
tabltREaAC iuEertian aftie dobwitation atiripoiay petirsigned to release
e FARILOIIESIINAIIEARL WhRhRIP BAYah Ky 45 rBRxONASGh@NEhet when
~ pre-systemic degradation is rplnlmlzcgd. @%ig)ltlonal 15.agents can
blogyailpiifiiy Stry Rt IBE ST BN of B Jh-B 7RBY antibod? .
agefdilaents inflawled ngSelbiataabiting poifh thi axe S e erdiripi Silvents,

ﬂax)&l@%??‘[&%’xﬁé&%ﬂ&%@iﬂgx@@@ﬂt%g&@@l@t&ﬁimiegcfﬁﬁﬁlgs@gaf&sg anehts,
binders may also

tablﬁ% 31We§§ﬁtg§g fsggi%\e/allgcgé?réggg%ap\ﬁpo%cma%%?c%éﬁal composition of

0 comprise an effective quantity of one
or aplralineatianticGiRBdoanihedipsdmonmigradsitio 28mprise an
eﬂ$§§€@é§§%§l ScI)%QFgrtaq%téu%% E)t? u%%?xlﬁﬁ%%ﬂﬂ%@?%%ﬁngmm with

olving ets In sterile water, or another

noraopiopdistenvehis i Suitablsrier tha P BRFERE SRty i disse faehe

wbiodiiakIgexGiRIeNES inslhdepbubase reiilimitethdoninesy il pespesed in

unif- c(J: rf]; fgrsm?ag%tég?eceaxgbol&ﬁﬁncﬁgﬂ,% %@P@cﬁéﬁﬁeﬁrt&iﬁéfbméﬁ%; such

actose, or calcium phosphate; or bindintg agents, su?h as targgt,e.

25 QST hC B ORe PRI G RFeMEhciase2% RsyReIt:

or BiRangtegsieasiciaaidsiachalgiAdditionabpharrvateuticagents such as
ma%?e@ﬁ’r?%i,tg%%,‘%&gga%YA%QEl@ those skilled in the art, including

formulations involving anti-B7RPI antibodies in sustained- or

coniadiedndiofivensfoutival atimpssiTechnig be svidenformtistifgled in the
art,v%-@%i% Ommations involving anti-B7RP1 antibodies in sustained- or
controliédudeiivery formulations. Techmiques for formulating a variety of other
sustained- or controlled-delivery means, such as liposome carriers, bio-erodible
microparticles or porous beads and depot injections, are also known to those skilled in
the art. See, for example, International Patent Application No. PCT/US93/00829,
which is incorporated by reference and describes controlled release of porous

polymeric microparticles for delivery of pharmaceutical compositions, Sustained-
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sustained- or controlled-delivery means, such as liposome
carriers, bio-erodible 30 microparticles or porous beads and depot
injections, are also known to those skilled in the art. See, for
example, International Patent Application No. PCT/US93/00829,
which is incorporated by reference and describes controlled

roleapelBBRTBpLIOUS B ERC RSO ARIES IR HEfe Ry BF form of

shapRD@tiaceuticaheompasiionalcSustained kel casdcprepaiations
soiy Y include semipermeable AONRATMALECoRIRRE f9FMANY and
Shaped ar c]és? e.g. films, or microcapsules. Sustained release
Europsagri®asthadrmiceioe  poniediers Ny drogdrd 8 bly Rahialis adch i
incofiisetasad iRthdcflateptiiecs, 77 3;9leuaind a8drape ganRateiyl-L-
gluté%‘ﬁ%l Igﬁgrongnp yblication Ng, £, 008481 ea080Lwhigh i§duxyethyl-
Incorporated f)y reference),” copolymers of L-glutamic acid and
metiganifiva SR ¢'eflnditate” BRIRATES foes: é%“ﬁafy?ﬁ@gmg“’
1982 254 -Fa6) 1 poty (Zhydisdeopetiny|-aseeth dEapketed (Wangewetraloly-
iothed,.Ma - 35i167 240 L ati _Ep
D(")"é%%%ﬁ?%@é%%% 9%-1%%?%% ﬁﬁﬁm@% gﬁ:@&?g?eﬁagﬁé g;l@?i?h .
133,88 ra P AT T PRETE AR B R MCaa&dn(%’uFo 5 %isﬁl%éteﬁtt catl be
prepAppligatipnfRersticatichoidmern 10 he3ros8y suistuirrdirelehstss,
p,-o&%@?ﬂna%{n@yfg%gmlwﬁ!t@gf@@f@é*éat ﬁ@ﬂlibEﬁioﬁ?wﬂrﬁﬂc{ay
any of several methods known in the art. See.e.q. stein et at.,
Nos LSO BE L G S DR B SR S e patert
fgg&éﬁﬁgeaxﬁa&p%ﬁgﬁ%ag&@?@@@ﬁﬁs E@n@%ﬁrﬂﬂﬁ am&ﬁcaﬁy
143,949, incorporate reference. Pharmaceutical ¢ n
P o P oo TS U B Sy e b Rl
thropgle peeeittorfdirSievilipatidrisan b&Vaer ol sHEPBoItiatiaPhilized,
sieriiRugNusterileliltakion membeapesivdiesitive gaBpoStiohiBwing
lyophilized, sterilization using thi nducted., .
o S i aton A ot R A Can oo
stor@loimposiiiRRS foPpateiiter &l uihinRAERIEH! COmpRS iRy SERfRelY 2
pladiopiidlizeshienmerondvira solutitn aRasentetafoormpositions igervenally
sola®l 2 BIAEAYARI0 2 GOVAIDELDANYING 8 3ISSHEARCRRSRAM B,

example, an intravenous solution bag or vial having a stopper

pieteeakie fyradrgpoce rmipdsijection readient@rdeithy be stored in
sterﬁeh {a[ﬁaa%eé’t&i%%ﬁmgﬁa%&‘i%,hgé, t@ﬁﬂsf&{,%@t,eﬂw %m@%@ﬁrﬁ.&r%ﬁi

In sterile vials as a soluth,anu§p§nS|on, %%metmulfsl%nltgglgg or as
IyopbifjenRmien SPR BERHIZERIBN RS T EG R LTRSS many‘e‘ ‘
in agtored. githeplilized &dyitoeusetioted proRs Mralfoaia.g.,
Iyoghilized) that is reconstitg,ted&erior 0 administ agon. Ehe - ration
invERtidH e TS BRY RS F5T BrobagHsg e S §ege ™™
unitadiministraftibe inveitti FHeakitscbfogmdain eHtio A agnesinss ymgamdried
prof RN Adfirst CONMRINGLARKINGREYIEF agueous formulation. In certain

embodiments of this invention, kits containing single and multi-chambered pre-filled

syringes (e.g., liquid syringes and lyosyringes) are provided.

The effective amount of an apti-B7RP1 anﬁbody-ceﬁtainmg pharmaceutical

composition to be employed therapeutically will depend, for example, upon the
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protein and a second container having an aqueous formulation. In
certain embodiments of this invention, kits containing single and
multi-chambered pre-filled 30 syringes (e.qg., liquid syringes and
lyosyringes) are provided. The effective amount of an anti-B7RP1
antibody-containing pharmaceutical composition to be employed
mertieiapestiealbnwilbgepead, dae exiindpie tupah Wik Bererapettic
app?°%%%é<ta%£‘a§a°%k¢e fiyes . Onae.skilad inthesartnil-anpregiate hatn.
the approptiate dosage levels for treatment will vary depending, in
molseiie (b TBISEHR SREIVBIFE B CRt GTHBT WA i g o
the atieBT Ritinantibadyig beisgeubedy thiioutetp sadrriniswabonize)
aﬁd%’a%&ikﬁ@%%%@ba%gwgammgmﬁiHffﬁ@ep&femm&%@ SRBElR1s,

condition (the age and general health) of t%e atient. In certbain b
the alRisEamRIHET He SRR oSt TS QAR R SIE PR SRR He™e
optiiaulte@iaai Fistatioy it btainsthey optgnEibtherapduticséffsctupio
aboRiPIGEL 0230 1Y SRRSO BROHLE AAIRHRIR AL I

mg/kg Gr more, Jepe ding on the factors mentioned above. In
empestiragnts eHfOBERSTTIEY, IRETBRAJL alFsaRgs ARSI 6%tyks Jipto !
ug/RPAM3BMalEfkerpr kokOsq/kad i to et BRgRg/kg; or from 5

g/kg up to about 30 mg/kg. Dosing frequency will depend upon the
phaPmarzokiqetispardndererd wfchdhe akaeiaapkaniBIRIPEEMRIBb
partibfae mmutaﬁq@ﬁe@ Txyﬁiﬁaijdhrﬁlﬁﬁﬂiﬁi@éad.aﬁ myipiialiey's 4helinician
composijtion until a do is reached that ac
s B R SR B e IR EE dOR R Ehec
Theiegleosienmey HswigobradreusBedeS GRSIENM P oI R Fdtore
doseOMaimtheysameyamauphef thedesisacmolbae ik paendimes orver

timf R CONUMOURIOAONVIA AR MAIBUARTARICS QLifatheRlrber
Purther reﬁlnemen_t of the appropriate dosage is routinely made by
refifeEsatof GreiARRToPSRIA festre S PR s DATRIRtHE Erib OB RS 1
therautingély patiormeshivy thicmky\ppropate fdusddestimay Bepropriate
doRsSSHAIRe dthratgh 36 f APRFARFialR Ao e esRRRRIREN i rtain
certain’20 embo_cllm_entsf the antibadies of Lhe |£1vent%on can baeﬁems
embpfiiFRLte it POHHHENS” tHFoJBBH AT ExEhded Time period.
thre@phoviicracneinistratiorroidn Shtidclplotiserativperftionamibpfiizédhe
m&ﬁ?%&gﬁ&@ﬁﬁﬂﬁ&ﬁ@!ﬁfﬂa& r&s;a%gehﬁ@;sem@ Bbnhasaacialedated
_with antibodies that are rais ainst a.human antigen in_a.
S SR AR AT o B S A e el for
exqprpiducedivlly honah anvapds pEries A ake-pYINE 8PS Hinistration
oSS SOpoon S AL IR s
withndrapieritorieeds. fdrasEiEbREP Y EIpAIRN BRyRFAYFRouS, intraperitoneal,
indiEaseabieventhchan Nifrmeseianttiraroitanuscular, intra~-ocular,

intraarterial, intraportal, or intralesional routes; by sustained release systems or by

implantation devices. In certain embodiments, the compositions may be administered

by bolus injection or continuously by infusion, or by implantation device.

The composition also may be administered locally via implantation of a

membrane, sponge or another appropriate material onto which the desired molecule
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intraarterial, intraportal, or intralesional routes; by sustained
release systems or by implantation devices. In certain
embodiments, the compositions may be administered 30 by bolus
injection or continuously by infusion, or by implantation device.
The composition also may be administered locally via implantation

s Qb JNRPORI AP 8 SPARGE! O BGike leAPPIRRsAeWha el Atation

dewce 1g:rillsterrlie ﬁ ?ereid moéregm’e BLI"% D %n%ea%\% %ﬁéﬁrg%l@su? or or an and
encap sula In Cel’flﬂ1 Inem ments here an implantatio

dehmu@é f@mée@'em@@llew@eiﬁeaybﬁewm@Q%&.ﬁt@f‘érfﬁi%ﬁﬁam@s or

conligsiie e gasicand delivery of the desired molecule may be via
diffusion, timed-release bolus, or continuous administration. 5 It
alsl ralsy iseaxiirasiirabude anti-BPRPRRhtiBbS9Phakrseeies

conﬁfémm&ihaaﬁlag@@&dmﬁ@ﬁh@ dnvertian exivivehrsuehiinsiances,

orgoS Bl BB el g@i hav f‘ a%;ea%g;gm fiom ke Ratist,

are’exp 0sed 10 antl- aceutical compositions
Phaaﬁﬁ@P‘WhﬂbW?ﬁ@%é}@stléﬁ%é”hﬁﬁld?%@gﬁs tﬁ?é“s@ﬁ%’@ﬁu‘é‘ﬁw are
subiBplaiNesihaskdinick the patietintl 0 In particular, anti-B7RP1

antibodies can be delivered by implanting certain cells that have

beéh pEHlEany R TR crelotishng hieEie sy depasas cortain
celifl@semibedvdierain:ticexpignscaidd wagreietibés potyipeptioe. described

here%gcj:gmx E’%ﬁmsé}&%e a&%&gé@&paxnb&@immymm&@'éens

e autol ogous, hetéerol ogous, or xenogenelc In certain
maih B SN G TR CE LA A0 8% AHRNSRIH, G FRI QAR of xemogencic.
In emhoetibetifsnin, 1 erde maydedreassathedhénotof @rbodiments, in

ordé?‘@”&%l&’@.&c%lé eSRANSSr the GellsMavde rEPEARS! ylatediio AYQId:

infiltration of surrounding tissues. In further embodlme%t% the i
enognRlsS ittt TTEtEPEGR %ﬁa%%%ﬁ&&%n%mf cmbodiments, the
encgBnipermestids pely naic! gnbiosuresibie memnmbrarmessitlvatraliowric
enctaﬁreglﬁenqm& RIASIOPIRANEILS) Hihe Eﬂb{)@m pth@ud@gtsucp@ne@a‘

the cells by the pati system or oter tri
the S5 %jpsgilfrégm {)?(ta Z’ﬁ'r?oeu g] %lsrgﬂlé%e @52,& PLES® Hé%lmemai
facio S BesETERE iehgeling the experiments conducted and

results achieved are provided for illustrative purposes only and

are not to be construed as 25 limiting the invention. Example 1

Production of Human MongglopaiAntibodies Against B7 related

protein-1 (E7RP1
The following examples, including the experiments conducted and results

achieved are provided for illustrative purposes only and are not to be construed as

limiting the invention.

Example 1

Production of Fuman Monoclonal Antibodies Against B7 related protein-1

(B7RPLH

Anrigen
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30 Antigen 50 Purified recombinant human B7RP-I (hB7RP-1)
prepared as described in International Patent Application
Publication No. WO 00/46240, which is incorporated herein by
reference, or CHO cells transfected to express hB7RP-1 were
used as the antigen. Mature human B7RP-1 has the amino acid
sefuefige refareitine S0 IR 5HREREGUerreershawAckripd in

InteQAAEA40a% %@:ﬂ@)&'ﬁb%amée\ﬂ@@@ﬂmh@ mlrﬁ@s n%brp%?at&i‘l

or 28. Transgenic HuMab Mice Fuylly huma
her GRS BT T B B S P i s e
antigtraiNgofetiuha B Fahiddenibaaieac seithseanscp ssghess o e
the %HQQ@XhMQ@W Jevdeotiy of tesenmuySe, sitains 1hem be 19, 20,
endogenous mouse kappa light chain gene has been
rzno%?éOUSIy disrupted as described in Chen et al. (1993) EMBO
J. 12:811-820 and the endogenous mouse heavy chain gene has
sly disrupted as described in Example 1 of PCT

ggiﬁ {f” WO Ol 09lcémboai%btgiatﬁaswagH&g&é@gﬁgﬁ@f%@

appanhéln)tc ain transgene, KCob, as described

1
HC@%HWWétfa‘F“M@QE?rN%FeﬁB%té’Bﬁhﬁﬁdﬁ?"ﬁf’é’ﬁ%’"’%@?&?ﬁé‘tmc’@
genédcﬁﬁsﬂﬁwmﬁaérmth atriifspfichuhambeavyush bippt dighigdne asie

has ga%éfé loed in é&s SOLNOS 1R AAREU RH 2P 8221889 EyBO

Col strain carries the HCo12 hum ea\%
ously

Tra

12:H AR ﬁ%ggeﬁ@ogg@ggma WAL ET DB TP IBTCA

dis\EI04 R9HBZ Rkl biRITFzaliotisn WOGEMSSE Rath pilihesn
mo&og%%g?:%lrégti%% Q{R 'tl%ﬂﬁlilrl Mabdniceraiothes ?%%g)gd[ in
2 strain were immunized wi n
Fefy e O Trer i e ABITES SSRAP L RIRG
HCirm MEMWM@M&WWP@@%@%&%%%OM Eé%ﬁ@%
5 6% 2ls(1994)shagure 3@@&%{;&@5&6&5& 2B ESMI[dlﬁﬁra\l‘;;éézﬁgﬁﬁm
ature IOt no n
ffa“@%efﬂ@gg? gm E)%)!n ie 2 A@’ wee chat 09%8%?}!%%9

e Mice we S of age upon the first
infusion of antigen. A purlfled recombinant preparation of B7RP-1
antlgen (50 jig) or a preparation of transfected CHO cells (3.5 x

|ls) was used to immunize the HuMab mice

'””ie 'ﬁga%a%xﬁéﬂuymgmﬁm %ﬁtwmslwﬁwedmw With of
antigen in complete Freund's adju ant intr ento&ag.ﬁbll or

tthngé\X/é?a By 24%%12%“’6? IBTHHAEH T AR SHEED o“"%%

CHItn edlni zatidesidnich chgase Bty dntigesndnlinoompreitor rsbeeps for
FRIYADS are described in Lonberg ef al (1994) Nature 368(6474): §56-859;
Fishwild er al. (1996) Nature Biotechnology 14: 845-851 and PCT Publication WO
0%/24884. The mice were 6-16 weeks of age upon the first infusion of antigen. A
purified recombinant preparation of B7RP-1 antigen (50 pg) or a preparation of
transfected CHO cells 3.5 % 10 — 1 x 107 cells) was used to immunize the HuMab

mice intraperitonealy.

Transgenic mice were immunized twice with purified antigen in complete
Freund’s adjuvant intraperitonealy, followed by 2-4 weeks of IP immunizations (up to

a total of § immunizations) with the purified antigen in incomplete Freund’s adjuvant.
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51 Immunization with CHO cells transfected to express B7RP-1
was the same except that complete Freund's adjuvant and
incomplete Freund's adjuvant were not used with the cells. The
immune response was monitored by retroorbital bleeds. The
plasma was screened by ELISA (as described below), and mice
ImmwitkesarfficibnChite s oRagithBY RPeDIssmMBERTM NTER St BBaIfRCePt
that WENEINSSLIQR USIDRANMIGE WFBRAOSteshdRtkajeARLISkANED used
__antigen 3 and 2 dags before sacrlflce.t%[%g emg }/Oacl 9115[ EH‘% e%@eeﬂxe
withydye ey, 102 SHRIETOIERFLAGR Atigen were performed. Several
plastlozen swiceew /byl (avi fersTor lreiarigenicn Wt pEP g hiiEs
of a&t.ﬁ@ﬁpm&mg%a}lm &é@én@emg&dm rizied wAftdnlboosted
. B7RP-1. 10 Selection M ice ProducingAnti-B7RR-
ntraX Y iggg f%tlggfe%fl ﬁuﬁgﬁsar%%sp%cé@ 8fnaén%%%lrgg‘§e§t%%t5plem
Typloailn dETPRRidnssior 2Feb AVHETIT FTPZRTPHRSE W TE ATy Ree [EA°
imnAifeseribed Bydeishwilsdebats (AR06Y drriefly; amidioiterplatesins
were coated g _{ified recombinant B7RP-1 at 1-2 g /ml in
WerpRE L ﬁvtfgve S incubated 4 C overnight then blocked with 200
1/well of 5% chicken serum in PBS/Tween (0.05%). Dilutions of
plasma from B7RP-l-immunized mice were added to each well

b 2 Eudd LY OPUCES erttetPerature. The plates
WErE VEs E%%WAE“&&%MG%&@ Qﬂ@bﬁ&?&a {Hﬁ%@ﬁffﬁ@-@, sera from
_goat-anti-human IgG Fe olyclonal antlbgd%i)?juglaggg it ofl
Hﬂﬂh’@?@@r@éﬁ%mﬁéﬁéﬁs@‘ﬁﬁﬁﬁ&?ﬁb%ﬁ E\@2lon (so]i} mé\éra{ur&
micAHEF piashing, dhecdlatdspwiiel deveibped RTRPABT SSubsnided BS,
50 ﬁﬁ%@%&ﬁ%ﬁ% 0-22,Lnaimihand paaly#e BySpestIPBhStmeRIes
at OD 415-495. Ml(o:e that developed the hi I-igséﬂgt rs of . 4 mice

servghin BRRBYER A5 s WEHPTROREH, SRS TIGIo Ry ™
werpatiamedaals describéubtieledviani-hybwd ctrnbisse trrapartsrow die
plat%%%ggdws%tgﬁgffsﬂfﬁgﬁlm layl\ezg kd&léat&ﬁxﬁsl A trabeg@gtﬂ'aﬁtmmgan Igf
vbridomas Producing Human Monaclonal Anti -|;
Fo PR AL e G AT S e,y Sl
roofiusepevithr® EG sovethiogsrmpse ia T STHPHasdl dpdn substrate
sigandarskprotocels/linadesutiing hyhidamaswasetheObCIeBARY
adg'dhe praduction. of aptiocn.seacilic anjigodies: i ainale el o

suspensions of splenic lymphocytes from immunized mice were

fusimse dFHsiosh SUsEUPSTTTBUTH SEFEPLP /0" h SRS SR PEKIRE higpraastants
werdWalama sells (AI-CE1iGR by EBBA with 50% PEG (Sigma). Cells
were plated at approximately 1x10 5/well in flat

i
1 O

Generation of Hvbridomas Producing Human Monoclonal Antibodies to BTRP-1.

The mouse splenocytes, isolated from the HuMab mice, were fused with PEG
to a mouse myeloma cell iine based upon standard protocols. The resulting
hybridomas were then screened for the production of antigen-specific antibodies.
Single cell suspensions of splenic lymphocytes from immunized mice were fused to
one-fourth the number of SP2/0 nonsecreting mouse myeloma cells (ATCC, CRL
1581) with 50% PEG (Sigma). Celis were plated at approximately 1x10 *jwell in flat
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52 bottom microtiter plate, followed by about two week incubation
in selective medium containing 10% fetal bovine serum, 10%
P388D1 (ATCC, CRL TIB-63) conditioned medium, 3-5% origen
(IGEN) in DMEM (Mediatech, CRL 10013, with high glucose,
L-glutamine and sodium pyruvate) plus 5 mM HEPES, 0.055 mM
botennglcaptaathanalidbd snghstk gentasaly eiodatb - HAE(Sigmaium

RL P
coRRIE (L2 ok B L A
medpyBehed wm@@&%ég%ﬁﬁé\% Oy Rtm &N it igipelpcoss,
L~dmeniconakolgtn pntivedjessOnok EHPFSI 0@ faNObmagrestinol,

50 %gﬁ%ﬁfg&tmawmma%mmggﬁg é‘ﬁﬂaﬂlh%’s%r %%r“l%%eﬂhé’eus

secreting hybridomas were replated, screened 10 again

Wewitmgﬂi.mpwwmowm%ﬁ%@ W FER 9P MR g o digiyigual wells
weattioghiesnedre ESle dnet ati easteviic dupyatimitifty Rlltieomotheal

g(}sﬁﬁk%cﬁé’@%@%&% Ge Hﬁ!};&éﬁl’é 180w L0 JRRRIAC.SMAored

amounts of antib O%E n tissue culture medium for further
b

usugiy pdietelitz it 1 5 RERRTE SeTOnH Y e BAti v AR PR peRped
agahteandy A ndlLight € Hai sildel¢yberdbBY& B pressiigdhe B pREB vere

subliBElifg: paregla lmﬂpggw.,@b w&@sty&@g@ao@e%%%& isplale
total RNA usin Rlzo(ggh e Invltro @%%5 aﬁé‘
i eGP RIS GBREBATE (e AT
chaz@?@m@i@AG GAC ACU GAC AUG GAC UGA AGG AGU AGA
AA-3'; SEQ ID NO: 69) was ligated to the RNA using the
GeneRacerTM Kit (Invitrogen) components and protocol. First
Exsrpled cDNA was synthesized using a random primer with an

exte on a C CGG AT GC CTC CAN NNN
)‘”(‘g'éjé%g% % AR &m(' Fapid amplification of

cD%@ﬂ@ﬁM@ %@%@ﬁ@wmmﬁgmmg%mm@ L6H wes
eneRacer'IjEM Kit (e n) acco%@ mstruc grom |§ ,
S mahbrEctuter I‘—‘“’or preparlng comp‘f el }1 c?1§|n e m” r%m&D A,
RA(RR f%@%%@%§m%@wﬁﬁﬁé§téﬂpﬂ%ﬁﬁﬁdqﬁ§
CARRISGRIMETN@s( 3 1G GeCcGha AG@A@T&@AM? GAGE8Y:
69)(1%3%% NCD) tlkf Aclﬁgal%% Ef’% NAM Sg?ﬁz\ég‘é{gg}gms and

regio rwar I’I m

pro@@%eR&@rﬁw%gmﬁpmﬁwﬁﬁéW@%é FrSER WS wiGH
extEa S @ﬁ;ﬁ;‘erTGA @@A@&@&&@E@M@m RECE) (SEQ ID

NP @?%Ct ) ermmg Cip %ﬂ OJD 931§§ Q{E'i\é tl;: %%@u@@gsgpf was

sequences nsensus sequences wer used
pera)@gl@qusmg the GeneRacer™ Xit (Invitrogen) accordmer 1o instructions from the

manufacturer. Far preparing complete light chain encoding cDNA, the forward
primer was the GeneRacer™ nested primer, and the reverse primer was (5~ GGG
GTC AGG CTG GAA CTG AGG-3") (SEQ ID NO: 60). For preparing cDNA
encoding ihe variable repion of the heavy chain, the forward primer was the
GeneRacer™ nested primer and the reverse primer was (5°- TGA GGA CGC TGA
CCA CAC G-37) (SEQ ID NO: 61). RACE i::roducts were cloned into pCR4-TOPO
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primers for full-length antibody chain PCR amplification. For
preparing cDNA encoding anti-B7RPI 16H kappa light chain, the 5'
PCR primer encoded the amino terminus of the signal sequence,
an Xbal restriction 5 enzyme site, and an optimized Kozak
sequence (5-CAG CAG AAG CTT CTA GAC CAC CAT Gﬁ\ CAT
(nviggaes)@es PeereatdfeREE 1 CEPEEESISESINRE- 65!
primdrh € Shprimethandadeditie BaRooxylifierivinus and termination
codon, as well as a Salt restriction site (5'-CTT GT GA% Tg:%i
AGK erverineDRE fesFpeaARIERA SIBSpeEishis Tt 8%y, THe
primée sulitigdPERprioduetdiagmentwatzmiriteundigestethd0rvsitfrtion
S R e SO A T
Al BT Mo, SISO oo R o o o
62). iMseBp prateckimpdeierenobdol anpipuypoberpDERaQWass well as a
Sall Pé&%ﬁ-“o%%@ﬁ%%ﬁ%}%d w&@qmﬁé$%@tpﬁ%@@9tmw% et
"Guangsine" to an "Adenagsing” site directed muta Sis.).
VeSS s s e
withPGR apdifedr encbeegetiehirdrioddigniviinio tipaaphalidetiesaes

veot@ FRRRFRSUICIIAR-RREYME SRR APanimEedKonak 90/14363,
sequence (5'-ACA ACA AAG CTT CTA GAC %’ AT GGA

whigh JeheRBiIcReRs oA RYCHE B PIER T IBRIO PEA) e 4 Brnised
by chigadeshihetdartsesyiheMiRd thé& vardiesregio? tinel idifenesine” by

site &%&g@lﬁ{u%%h%i g sense 20 strand BsmBl site (5'- GTG GAG
GCA CTA GAG ACG GTG ACC AGG ATT CC - 3'; SEQ ID NO:

6507 hesprsu timNprottetinaspt Eied  digesteaywithabtie s PCR
P e o psotr
S ST e&eﬁ#&%&ﬂ%ﬂ@%@ﬁﬁﬁ%ﬁ%ﬁﬁ@ﬁﬁ%ﬁgfﬁ Al
CADEWE BYBABRECIeRETdeti GIRBPHCETR ERATRVefiaBles S5primer
enccfél‘eqi%%af&g@r@lﬁ%? Qfetkﬂ&imgyv&ﬁﬂaﬁmﬁmﬁggi@m&o&atﬁmgmmﬁ

cloned as desc I .
SRR (e Ho R A A CRAScaueraT oo
3'; SBQMDNG 0 EXprassiina s TR AR seteth vk n*fgé and
Bsm@?,@ﬁ?é%&@@fé@d@ i@tﬁ!tﬁe %&W@&i&ﬁﬂ@ﬁiﬂg&%ﬁ ﬂurrrlxan 1gG1

antl-B7f m was acnie CO- transfe thﬂoO L s a
COnYHLiHSLTS ﬁ%qfiﬁ%ﬁt%f%ﬁ%ﬁ%gl ) %aﬁ"%fg%nrﬁig s Ggh{nfr?tlo\(gcfz
conginy drgifolateé feofutmdetdifioie eDriFRIF BRI Hraw Ldaptagiadle
regiGRINESEINAMSIGE AVIELICHRA)6als usingradcalaitiBbpbidephaitibed

abmrfre]eigt]g %o hgl;u;! |§£§£H %gglogec%v ining the human IgGl and the human

1gG2 constant regions.

Example 3

Expression of Anti-B7RPI Antibedies in Chinese Hamster Ovary (CHO) Cells

Stable expression of the 16H anti-B7RP! mAb was achieved by co-
transfection of 16H-heavy chain/pDSRoil9 IgG2 B7RP1-kappa/pDSRald plasmids
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chain sequence is shown in SEQ ID NO: 44, the 16H kappa chain
sequence is shown in SEQ ID NO: 45). Transfected cells were
selected in medium containing dialyzed 5 serum but not containing
hypoxanthine-thymidine to ensure the growth of cells expressing
the DHFR enzyme. Transfected clones were screened using

into ﬂ% SoHChASEL I RA o rBei o deleni fke axpressiantef Abtdter

Q
anfi-B/RPI mAb in the .conditioned mediym, T ighes

OVaré%E%%%ﬁﬂSCFHH@SWGEU%B%é’&?g‘at%ﬁ%t%?ga%}ilﬁgﬁcign ntﬁrg%oiﬁegvgf
chainetiatee katkofh TXIEOD MPRantp! ifiTalieppaviTic ApHpTE s Fhrwn
in SEIOMESWWELS) SGFEENEYHIIE A5RANSCSIE Muas D Aoifamifg ey zed

serugg%%:&%%%%ﬁéﬁiﬁgn%{b 1(?%‘{%1? Eh%aoR.I:ér]isg?éA Qnén gtr%%ﬂch of cells

expressing clones “were
expressbje che ADTFFBUBEiomin g tenebrish GONeNS RetfeRsa e TG 48R Shdh
as f@%ﬁqg %frc%?"tob%@i!é? @m@ggﬁggmbmargzﬁrmﬁaﬁmnammwe&e
of the invention gan nerated in .15 Chine 5@[9?' r.
condififjac dprauint in%ﬁ?—’é’%zi?\}ifniﬁéné%r%%n%sr&?)}.ceo %s desg%?iﬁ%(\{j@%ng
con@bovivforatheami-BER FY Forfot BRERaAtBERAPhe PR amplified
clomsAuRneRsRAGaHINg e seonplatsheawdehaiteacdihbahajmegfion
ch apti-B7RPL antibody of. the,inventionare. .claned into:. .
of @gparrletgg%n%z/é%%lgr?% C(g{ldgélgﬂgda?\égﬂl}transfelc%ed wit% ar{ﬂg cfnej
were sghiension SvemiesinEdD AT IORRRELETY RPRUBRAEHEA LR
ban@2d an expression vector 20 expressing the complete light chain
of the appropriate anti-B7RP1 antibody. For example, to generate
a SORMAFRTRPIEITRIF CHbadie Ty e SmEar §VEE0! =
Chipapableief exgpyessing feieanipRitrReainy thainearmbrising teecribed

- abo‘%ﬂy&,@??%‘ci%wn&%n%aoﬁat TRER4D. SEQ IR AN QyAh ABdR GG
ca eo

pab

, expressing a complete light chain .comprising the..
comlRE At eA e CEPTOH 9 SO TG N Y Pl vemion e

cloisdnivmatizes:2m exemplaGFcsmplistertighttensirea ita xangspspion
veckQTERIBIE heayy,chalns.fobAptkiBYE R Antibadieshayingsiumasor
IgG heavy chain c _nsta%,re%o s.aOnGe 1951:?“”%33%&% artwill. por
eXPRESHS e YRR e 8 E P SG D e dhR B s titute for each’
exastheridisnewher SlgG1BIRR g thodve Wb e IS bE S R s
cap@Rd MEENELRR)a aﬁiﬁ?f&@ﬁiﬁ@«}y chaly ethenimmunagiobedin {gyepce as
o | b\ coule b Used 30 o dengrale ANAbodliss alic
set Fﬁ@i?ﬁ?@égﬁﬁ%ﬁz 52“5) Vﬁeoéﬁ\gfé ain Vai%gble;é R?ﬂgﬂﬂ Anf‘s?lzl)%od_y
compBi Bleteniteavy CmarFIREATEHAN CBhAntRéghin? summarizes
exemplary complete light chains and exemplary complete heavy chains for anti-
B7RPI antibodies having human IgG heavy chain constant regions. One of skill in
the art will recoguize that the IgG1 or IgG2 could be substituted for gach other (ie.
where IgGl is listed in the table, igG2 could be present, and vice versa).
Alternatively, any other hnmunoglobulin (e.g., IgM, IgA, IgE or IgH) could be used

to generate antibodies of the invention.

Table 2
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16H(1 G2) SEQ ID NO: 7 + SEQ ID NO: 41 SEQ ID NO: 44 16H |
Gl) SEQ ID NO: 7 + SEQ ID NO: 42 SEQ ID NO: 70 16Hg | G2
SEQ ID NO: 8 + SEQ ID NO: 41 SEQ ID NO: 46 16H |1 G1) SEQ

ID NO: 8 + SEQ ID NO: 42 SEQ ID NO: 71 5D(1 GI) SEQ ID NO:
9+ SEQ ID NQ: 42 SEQ ID NO:.47 5D(1 02} SEOD-NG; 9 + SEQ

ID NQ, 41, SERPBNI TR EY SEQ IDNGALHSEQ D
NO:'41 SEQ DM@ 4R 2H{gSHSEQ!ID NO: 10 + SEQ|ID NO:
42 SEQIEHN SﬁQ@Nﬁﬂ‘YﬁﬁQm ) NEBR DN dE 1D NOD-
ST IRIED g SR N S ANG, 2 LSO TG =IO Al

5&%)’ A N eSO S ORGP NOTH2 SE ID
- NO: Téadaabiin GELBhIQ kum)mm-us FQdHNGO741 SEQ ID NO.
52 43P{HC FQ a S%Q%NQ““ Wo: 75

S O 8+ o : MO
41H,9§}E%%‘%,A§E Q\Ig‘gr\lo*rmsﬁ‘q-wwﬁ NO B Rt NO 4 41H(l
Gl) $kgay) NOwEEr o B YNGR DN 76 _1514(1
G2) BEQFNOECSEQ FBNIDNE FISEEY mr{@mqa 15H(I GI
SEQ ) 1 hSEQ N&sm.ﬁmwf% ain

H(la(n) . | SEQ IDNO: 14 TOEQ 1D NOT4] [ Sk D :
Vafh*@ﬁ%c SgiorAY ey Campete; LigEE iR 13ght Chain

Cons@antite mﬁtﬁH@E@H@:mes%%MEﬁﬁEQlD NO:
45 <‘mmg@nmsﬁm@mdrrsawmm*§3 LD Nb-48 311 SEQ

ID NEZAE SR 0: 6+

IL

SERIeG o 1D - j
SEQTD NO: 43 SE ID NO o3 41H SEOID NO 5+SEOiDNO:43

SEQ IDNO:55[ ¥BEFSEGEPRESER+ SEQ 1D NO: 43 TSEQ _ID

A17)

NQ. S’gﬂlﬁ%mpﬁé Rrackctionalanti-B B An% ody
Anti-BéRPT antlmtbmmaammjﬂﬁwéx FEQHIOH
CHQ &&lls__5 EcfR ,

_thawci'?}imu S| n,gm%ﬁd,w Sggwmg—:u@@m@@ggs are grown
initia qu al- Tias;krﬁfmﬂmaelmﬁbe? |aB@ed Hpchthen grown in
stai f.ing
bloreactor Productlon is carrled out in a 2000L bioreactor using a
Eg‘f gtch culture, in which a nutrient feed containing concentrated
ia components is added to maintain cell
Production of anti-BTRP1 Antibody

Anti-B7RP1 antibody is produced by expression in a clonal line of CHO cells.
For each production run, cells from a single vial are thawed into serum-free cell
culture media. The cells are grown initially in a T-flask followed by spinner flasks
and then grown in stainless steel reactors of increasing scale up to a 20001 bioreactor.
Production is carried out in & 2000L bioreactor using a fed batch culture, in which a
nutrient feed containing concentrated media components is added to maintain cell
growth and culture viability. Production lasts for approximately two weeks during
which time anti-B7RP1 antibody is constitutively produced by the cells and secreted

into the cell culhure medium.

The production reactor is controlled at a predetermined pi, temperature, and
dissolved oxygen level: pH is controlled by carbon dioxide gas and sodium carbonate

addition; dissolved oxygen is controlled by air, nitrogen, and oxygen gas flows.
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10 growth and culture viability. Production lasts for approximately
two weeks during which time anti-B7RPI antibody is constitutively
produced by the cells and secreted into the cell culture medium.
The production reactor is controlled at a predetermined pH,
temperature, and dissolved oxygen level: pH is controlled by
carlorthdioxidEpyaciiod Sedtatiboahiie fdtintd B dslditich ceisSobradd
me%m@ NIeEalainel @%th&irﬁ&mg %Ellsaﬂ‘ﬂ@é@fﬁ@(@rﬁ@% fiaws: ffidde
the end of production, the ¢ é broth |sf (%lIS tack
teighifegd A BIORE U ﬁﬁ?rf[g telnt sepﬁe BRThEEmS
thed hementcastrate imdentabritlarifibdiitmtergh é’”@ep@hdﬁ“ﬁlt@mﬁom@edﬁ
cof¥@dtd GMJHEr sl %@Egéﬁﬁx@ﬂﬁ&ﬂ%ﬁ@mﬁdﬁeﬂﬂ@&um is then
concentrated gtan%entlal ro ultnr?giltrgtl on, Jnha dgltgned
eSS W ERREATSH T t 8 %G Sl T he resd tlng Cohcentrated
conditioned medium is then either processed through purification
or frozen for purification at a later date. Example 5 Germlining the
Exddaplk MmAh 10 Sequence alignment of the 16H antibody with
human germline sequences showed that the framework sequence
Gegmifpdng the 8 o of the 16H antibody was most identical to

&%ﬁg&%ﬁ 9SMIiRe seausRcesH ik anbeilise aminRes

the g/
acid 8lfferences (Figure 1A). The framework se%uencq%for @e VK
R

ody was

sh%cid%wffewsﬁ%fwsawa@?o"’&ﬁab BeSBShiEal
mogtHdeiltit8 gehmViné-Sequilite gitrdilGsthemetionily phsitsheathiag acid
mfﬁ%ﬂ&@qﬂg&&rmtatmsﬁ%ﬁe%m%@&@&mlmb&gmﬁ JMARUIRE!
onse of a pati ch C se‘}%eia ?glent pould en%(gate[
e g N O S A it o
thﬂcedu@éﬂmrsqﬁdsﬁnbilﬂwehe Itm@mmm amd%iﬁgé%rﬁww the
&Heerwséksée@ QANpWRER G w&m@@amtgamtm&%@%xmm-
i ermiine sequences (Fiaure IA). ince the germiine\H e%ﬂ)%g the
%SB segments are present in ev ry uman genomep

ﬂﬂg@mm é%?&%ﬁeﬁ)fnlféﬂ"? ABEHRET 198 TErotRZEgLRath iR igh Vu
3-(ryatiderm mﬂenmnm&qﬁ@msﬁd)pam&hemim-mmmaﬁ@m

se%}%ﬂ?sﬁg %r\éé%ﬁ? (?chﬁ%gnéﬂ ? &H@'% 'géﬁﬁﬂ@%@ﬁﬁdof 16H is not

coul tice T-cell prolifération with an IC50 similar to
hkﬂ%t@d%aea?&ﬁéeﬁaﬁf@@fﬂﬂéﬁlﬁdﬁ%ﬁa@&@ﬁﬁ@é& SeifumstigH Flet
coatsmaysimerecoyd votedcasdiesdribettteiow ifsimg @ntiiREICHS edick

coldB Zﬁ&érﬁgﬁﬂﬁif%e&gﬁ%ﬁgamggnmmmé gesfinedanihats
referred_to as 16Hgermline or 16Hgn ({eta blgeg%le(ial activities

antzﬁ)élﬁse %5: C@‘)%&W}‘BT‘(E‘%‘ agsays were conducie escrl OW USIRZ anti-

CD3 and hB7RP-1-Fe fusion protein confirmed that this germtined antibody, referred

to as 16Hgermline or 16Hg, retains its biological activities (Figure 1B).

Example 6

Affinitv Measurement of Monoclonal Antibedies by Biacore® and KinExA

Three antibodies (5D and 16H, prepared as described in Example 1, and 16H

germline, prepared as described in Example 3} were purified and submitted to binding
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Affinity Measurement of Monoclonal Antibodies by Biacore(r) and
KinExA 30 Three antibodies (5D and 16H, prepared as described
in Example 1, and 16H germline, prepared as described in
Example 5) were purified and submitted to binding 57 affinity

lysis. B7RPI-F bil hd C
g BTG HAn TP AT A A ST g AR

usin£OREENY atiaR obuplAly vhasitien memmmmmwmm was then
incuSAeT W% #g %(QIH@%@@I&@(&%?BP%CF @Ml@é@@ﬂt%@@&i@@ﬂ@rﬁt

room tempeérature to allow them to re Irqu rlum he sar%) es
N3 1+ Sal CIre 1

at ToREr E TSI %@t‘é‘ﬂ”o%?‘tf?er@?}ﬁﬁof {tace® and inding
m;e@t@mabxotbsemedm@m@ﬁ@éna@xabe@y@%ﬁ@dg@ﬁ%ﬁaﬁ@ﬁe
antﬂ%d%q%mgﬁ HmmBéfoHﬁ'&Q g different anfibedy saneeni@tiontibody

and‘inM the KD of he [ eragt[agpoge}%en aépa%rthgrl%&b
COHW‘%{HH %‘@I‘ér?ﬂ‘%/\}é@/%’aﬁ% %% fonlnear regression

and aipatysisaofctihe e fetitionnibuwy s aeiriepasdalkie il o reuggEtion
cur\PQH}&}gem%mdaﬂgwg&h&@%m@mmg%a@ 1008czyk ef dl.,

B te Chem, 10 t

1995 Sgsersnge KEEha TGOy S e Do ﬁa%l—ii“l%@‘g@f’

As debB Fidis :athsbmaidebbt@esk&ﬁbﬂé@zmﬂf%ﬁaﬁm’ﬁbbw@ oth

sohPIOBIRS. @taﬁ.‘.gﬁﬁ@fllif%sprﬁﬁeﬂﬁ(iﬂlﬁighmfﬁﬁultﬁnlB&H&Iﬁiedhmmhe
n nd t rlin 1 | ar

i TR ki SHOAOSGEACIP (LRI Q.

gé’rm 1d not signhificantly affect blndlng
derpatinsion @mm@nw éﬁmﬁgaeaﬁmﬂkaﬁee&m% PP eRIpHbOdy
and Y@l€s ~~B7RP-1 (B7RPI-Fc C SD 37 M 1.6 M 1611 1.9 nM 27
M 1611(germline) (2.7 aM 17 pM 20 Binding of 5D, 211, and 211
germline antibodies was also tested using KinExA (kinetic
exclusion assay) technology ﬁ;‘i‘lﬁﬁs assay hB7RP-1 was coupled
to agarose beats—The heads werey; gate a bead column.
Samples contajning-artody qg7§1fj>§ q;gz@pg:@;@tratlon, which were
allowed to comgto egg@librium it varyingpdd concentrations of
hB7RP-1, were then passed oved the bead@alumn. Antibody not
complexed with ligangeholina t6.thevcoatédéads. A fluorescent
tagged anti-human Fc secondary antibody was used to detect

Binding of 5D, 2H, and 2H germline antibodies was also tested using KinExA

(kinetic exclusion assay) technology. In this assay, hRB7RP-1 was coupled o agarose
beads. The beads were used to create a bead column. Samples containing antibody at
a fixed concentration, which were allowed to come to equilibrium with varying
concentrations of hB7RP-1, were then passed over the bead column. Antibody not

complexed with ligand bound to the coated beads.

A fluorescent tagged anti-human Fc secondary antibody was psed to detect
bound test antibody. The signal obtained was proportional to free antibody in sotution
at a given ligand conceniration. Using two different antibody concentrafions, the ¥p
of the interaction was calculated from nonlinear regression analysis of the competition

curves using a dual-curve one-site homogeneous binding model (Adamezyk ef al,
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bound test antibody. The signal obtained was proportional to free
antibody in solution at a given ligand concentration. Using two
different antibody concentrations, the KD 30 of the interaction was
calculated from nonlinear regression analysis of the competition
curves using a dual-curve one-site homogeneous binding model|
199 Mdeermpiectar. EB19808T:EuBrTtlpshe’ chlth Meordsgla 20
Fisnhdlamczykeiaty 200RaMethofis 20:314i9:28). SBigliresi 2 zamtins).
usi 9 e dual-gunys fits-far antiangiessilaarand ko rmtinel:
nEJsmg this %ec’hmq&g, an approximately 10-fold difference was
antitgdien TR #é #DS for antibodies 5D and 2H. 5 The results of the
B %’f%%#an KpExassns demonsitaistinalenthemat) s

hasa era inity for hB/RP-1 than do either 2H or 16H. Alsg,
hes thbigherraliiaty vier i Tat-hribiBothy 2HoH 6B Fot?Show s ighifaiPe
versiferenadyom thesnensgermlingitanstitfetertd FomrthpleT-germline
con Ftd&ctional Characteristics of anti-B7RP1 Antibodies The
Tihctional characteristics of B7RP-1 antibodies of the invention
were evaluated using binding-competition assays, in vitro
co-stimulation assays and in vitro tetanus toxoid assays. 15

a geReenGengrhe-fulisies H’ﬂl{ﬂar;a&ﬁi@ﬁieﬂ. wiete fingéntion were
cwPalen Z0in decreasing Ao aLUDIRBRIEAIOH MAD apd

g ained wit orescently-labeled ICOS-Fc fusion
tetaproteipid FHevéells were then analyzed using flow cytometry. As
shown in Figure 6, ICOS-Fc stained the B7RP-1-transfected CHO
cells; 0.4g/ml of 16H mAb did not affect ICOS-Fc binding.
BinkheYRE:Boang.qs g/ml of 16H efficiently competed away

ICOS-Fc binding, indicating that the 16H 25 mAb indeed

corfipéiegidanncios bifeisy orB 7 RIpdcEsh-SithuiltioP AsaffE ©
denfopii-aulture plates(Falepee:Gat NID3580ding Udb GIIRA)wWeBIO cells

coaieulin L Aol ol Buraan GRS anibosiss (Phadinoga.tak
tr‘c? 8?@%(1%\_/\%‘63 %eng ?%cﬁg néll antl- 30 umannlggG (Fc spt?cif%c,, Sdg‘mﬁl .
WiT deRes TS FIIIN & eSS SfiBaReE g BRguenty stained i
fluorescently-labeled ICOS-Fc fusion protein. The cells were then anafyzed using
flow cytometry, As shown in Figure 6, ICOS-Fc stained the B7RP-]-transfected
CHO cells; 0.4pg/ml of 16H mAb did not affect ICOS-Fe binding. However, 6 and
25 pg/mi of 16H efficiently competed away ICOS-Fe binding, indicating that the 16H

mAb indeed competed for ICOS binding on B7RP-1.

Co-stimulation Assays

Cell culture plates (Faicon, Cat Wo.353077, U bottom) were coated with 1
pg/ml anti-human CD3 antibodies (PharMingen Cat No0.555336) and 10ug/ml anfi-
human 1gG (Fc specific, Sigma Cat No.J3391). The anti-CD3 antibodies and anti-
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59 human immunoglobulin in phosphate buffered saline (PBS)
were added to each well (100l/well). The coated plates were
incubated at 4C overnight or at room temperature for 2 hours.
The plates were then washed with PBS twice. After washing, 1
sg/ml human B7-217c (R&D System, Cat No.141-B2) or 5g/ml 5
hurkR ZRRBlkcg]cbatth idi itedhnePBS:; wamimd ®88 toreachdakld EhEiDwell

<1o@amﬁi') The plates Jupke fhenincubaied: al-roomtaauperatir e
hours and Washed{J wice with PBS there%f%er Pu# d human T

rgeTed BTGP WS IR SOBFASTHE o S (RARFT
wadf4) Suppmienentad BitiFL0R&Stabyatisedn (ROS);Boniwillire/mi

E}BW @%ﬁ'&i&t&'%@ﬁﬂ”@é@% fls %@K%@@ﬁﬁﬂﬁ%@} ‘&.%TM Ebhe plates
N-Acetyl aspartate 10 (NAA and_N ruvata‘k ubated a% g
vy U O B IR (CN CAENS SO0

thewaReadbetfied hs@HwWE heiln ovtheaddts (s mmleem eWsiniglmant

me%Z“QRWﬂl C%@z% gdal,@&ﬁ@ﬁéezeﬁ%ﬁ;%wéd;@éﬂesgﬁﬂ mﬁM?dp&ﬁﬂim—
Cculture pla alco at NO

ST AR J S T ot R bl et oty

(NgH @éé{@m@@mmmm@m@ré@@) §rereadereth doms1 8 Bemidie

aciolawed ypysifiesk humed TucalisiaintdthOsepetyrethnbalovernignt

at JRLTIE. §<éf tesvere inal 9& d A %?1 3,632 for 48 hours as

above. ‘thymidine was a d at lp well. Cells were
'ncmt%glﬂ@ﬁwﬁbwmma @B@mum&ﬂt@ﬁ)ab@&eoﬁ& with 0.1

ug/T?tanu Toxoglésssay E\%thg?znﬁ{gip%nfl%df%rﬁﬁamap g%‘aRAD

using a icot ague (%\mers losciences) gradient a

irrdgHsRsTBiosddasibied Ol lowE sy aiitifed Biose sl ¢ 110°
pedaydred200iop aidh e el ké3raametemp o s CU3 fdildtelburs as

abcb'ood%{%%grtg@;']&e%a%t ARA0PMARE 30 reinptes At [9Mied overnight,

temperatu e top layer (plasma & platelets) was 25 aspirate
ha%ﬁi%ﬂnm?ﬁﬁﬁéﬁﬂi%ear cell layer was transferred to a fresh 50
ml tube. The isolated PBMC were washed with PBS (3x the
volume of the mononuclear cell layer) and centrifuged for 10
Tesmiiptesoat A3H@ rpm at room temperature and washed as above.
The PBMC were resuspended in media (R.PMI 1640 + 10%

heaPMEtvate @ Ttied Fonx paes Dlpsdnpeiag 2 Heellros e yargen
Bidkhéenells sweliencaufiaoys3BBMBGswidneddderitoP8)siiofed B6ewaHs

1@%&% @g%t%9@§1%1%08&§4 tfnwgéwelh@aﬁ&@éml)@e%&ged at

d |- University of M t
25 e AHCH N EHR S TE T ST CrorsThELBBIA G O Ay

asptat6 off, and the mononuclear cell layer was transferred to a fresh 50 ml tube.
The isolated PBMC were washed with PBS (3x the volume of the mononuclear cell
layer) and centrifuged for 10 minutes at 1300 rpm at room temperature and washed as
above, The PBMC were resuspended in media (RPMI 1640 + 10% heat-inactivated
FBS + 1X PSG + 1X NEAA + 55 uM 2-ME) and the cells were counted.

PMBC were added to wells of a 96-well round bottom plate at 100 pl
PBMC/well (3x10%ml). Tetanus toxoid (20 pg/ml; University of Massachuseits) was

added for a final concentration of 5 pg/ml. The cells were incubated for 3 days at
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37C; 100 | supernatant were collected and incubated for an
addition 6 to 8 hours in the presence of 1 Ci/well 3H-thymidine
(NQ Biomedicals). The cells were then harvested and counted.
Table 4 summarizes the functional characteristics of certain
antibodies of the 5 invention as determjned using.the ass
37°CR e ene BB BB 104 BIRIBHE FE B AL TPR o B4

the plEElAOUS TOXGIv-RHIAB R4 BVED Bibht GG 1 ThEHES 231960
276 27 16H 32 17 2700 523 41H 52 1 115 43H 46 35 5D 55 1.6

harvestsdapESUBIc O S Fc 200-1000 1000 10,672 a-CD86 { 40

Eﬁ%@/ KR MAMES P MrtOdExampieisipitanerapptitgdies of the

Experiments were conducted tecs)gner%tlfé/ %he region on B7RP-1 to
m"eWPﬁc?ﬁ SRR A S A ED SRS alonal antibodies bind, To do

this, a novel Fluorescence-Aglivated Cell Sorter (FACS) binding
assay was developed. The human extracellular 15 domain (ECD)
of B71ZY Pi&E Q Hindi@: 166) Bisome nenwary §EESe o Tetamunl gpRp-1
cemtaining &ither the 81 (1gV-like; SEQ 10 N¢##367) or thdlgo
(1gg-like; SEQ ID NO: 68) we d-as N-termid4t
iASkRmE fustons with Phicken-av g - 66-(ECDY:
_Eﬁugl: EVEAMYGSDYELS CAf‘zj S SREBENBY YD
Tk

YVY \IIVMTSEDK

TV |D$'2I\IC‘ D LA/ RCDRDVENME

v—v} T LLL NODLETINVIODISTR T II KHL'V'D ZU

NAL [l a3 |

35

FEEMIREBFSIREANY TPODEQKFFACIVIBRSLGFQEYLSVEY

Y AN R VVSARHSPSODELTFE | 10,672
LETHING YPRPNVYWINKTDNSLLDQALOQNDT /FLNMRGLYDVV
SVLRIARTPSVNIGCCIENVLLQQN
LTVGSQTGNDIGERDKITENP SEQ ID NO: 67 (IgV-like): 61
*ECRROFNPYRAMVGSDVELSCACPEGSRFDLNDVYVYWQTSESK

TVVTYHIPQNSSLENVDSRYRNRALMS

Example 8

Epitope Mapping

Experiments were conducted 10 identify the region on B7RP-1 to which the
16H/16Hg and 5D monoclonal antibodies bind, To do this, a novel Fluorescence-
Activated Cell Sarter (FACS) binding assay was developed, The human extraceliular
domain (ECD) of B7RP1 (SEQ ID NO: 66) as well as truncated forms of B7TRP-1
containing either the Igl (IgV-like; SEQ ID NO: 67) or the Ig2 (IgC-like; SEQ ID

NO: 68) were expressed as N-terminal, in-frame fusions with chicken avidin,
SEQID NO: 66 (ECD}:

DTOEKEVRAMVGSDVELSCACPEGSRIDLNDYYVYWQTSESKTVVIYEL PONSSLENVDSRYRNRAIMS
PAGMLRGDFSLRLFNVTPODEQKFHCLVLSQSLGFQEVLSVEVI LEVAARFSVRVVSARHEPSQDELTE
POTSINGYPRPNVYWINKTDNSLLOQALONDTVEFLNMRGLY DYV SYLRIARTPSVNIGCCIENVLLOON
LIVGSQTENDIGERDKITENE

SEQ ID NO: 67 (IgV-like):
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PAGMLRGDFSLRLFNVTPQDEQKFHCLVLSQSLGFQEVLSVEV
TLHVAANFSVPVVSAPHSPSQDELTF T SEQ ID NO: 68
(IgC-like): 5
LGFQEVLSVEVTLHVAANFSVPVVSAPHSPSQDELTFTCTSING
YPRPNVYWINKTDNSLLDOALQNDT
DTQ%ﬁW@EVW%W%W YHOTSESKTVVTYHIPONSSLENVDSRYRNRATMS
PR N R OO N I SN BIE ERBKT T EN 5277

T Expression vectors containing genes encoding these fusion
ividually transiently transfected into 293T cells
SEQSE[? ﬁ] glg%gtlo% ed media from these cell lines were used as the
Ler@OUECEy Of fUSiors rOtEi P SF e et AT ta WS S B eie TN captieinT
vrothe:RiRBL fusiorsprotetnsronusulutionaysingramictin-coated
bead. Fusion proteins were incubated Wlthhelt e i i
fluSTEEEERRy FAE P H BRI BRI RELBE & ﬁ%‘or%%‘%%rﬁiﬁ-?gﬁe%éf
indiHO@8y Farision praoteitdint ipTbetboewithbicstditonpd mestngem

thesd B Qﬁ&%}@%@@drmy%%@a%mlﬂ%us‘ra@am@yg@mmsym
a Becton-Dickinson Bjos élenc FACScan B Fra Laa “f‘}
S

captyg B ST BRGHH A SR O e R cant 15 2 allkﬁlr?a % the be
protyis wheteitabatvit e ditk!, BorespRItEieiesS] PERGENES WiéR R
ﬂuofb@&e%@?a@él&iré@legﬂ;ﬁ%ﬁt@%&gg atg%igaﬁmgithamlalbﬁnrmm teake
reagents cou INd.to tine 0 Iy
gt e AR e e
Bm@mlﬁf-‘xﬁﬁ?(me@% ﬁﬁﬁﬁ@@ﬂaﬂk@d@anﬁ ?H%%&EM@‘%%&P—@WW
stmm&*aﬁﬁ@bd@hbm HatHatsdreglaﬁe i ammirass theltheg le@Smohthehe

st 7RPr 1 mAbs could bingd todhe fusion profgip contai U?:QId
t?'ne membrane- proxima f omain. Thus, the ICO
bindiac's @%ﬁg&gwoﬁgwmgﬁh%fé?@mﬁm i fh%%‘aiim Rison

protd@ana@ininiheantibe di¢sigeser atbid:ae desdrifeCal5oams! ithEblarhinke
antigBaﬂg f%?‘l\%g égﬁlcpﬁﬂgi‘ 0'Y) tHﬁ'%lme avidinfysialinding AsS8Y enti-

could be divided into two epitope 25, classes H anfi Iﬁl as s own

B7RR -+ b SORAEPL08 ARG 1635 REIR T B set BV IREN

proxibiditiptalbinth BYRRItht 3GaRe b bi @#W&Miﬁfﬁﬁi&i’%ﬂwhm‘?

mcm)ghem@%}ﬂgg{y because of degradation. Table 5 Classification
of mAbs 'f)y epito e Class # H Lepitope 75 D epitope 10 New
epittheentBOIBs aokera®deR described above in Example 1 and tested for

binding using the avidin fusion binding assay, could be divided into two epitope
classes, H and D, as shown in Table 5. Of the 100 antibodies initially selected based
on their ability to bind B7RP1, 15 failed to bind in the avidin fusion binding assay,

most likely because of degradation.

Table 5
| Classification of mAbs by epitope
Class #
H epitope 75
D epitope 10
New epitope, ICOS blocker 0 |
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New epitope, not an ICOS blocker O rNo detectable binding 15
Example 9 SNP identification and functional analysis One major
single nucleotide polymorphism (SNP) variant was identified in 5
B7RP-1 that is present in the population with an allele frequency
of 28.4% (Fig.ue_l)__lhe—vaxiaaégugrlidﬁnt'fhe within the mature
protein coding SEHFRAGS: W'EAHR RRE" NAtional Center for
Biotechnology FifoemctisnNBRI) databank Fevealed a second
potential SNP-varfant; the second variant was identified in a 1.5
individual (three chromosome) analysis. The first SNP variant
Exar}ik281) was located in the first IgV 10 like domain, whereas the
NCBI SNP variant (L221F) was located in the second IgC- like
SNP iflentifiqation grebipnctignapiz b dnth the 16H and 5D monoclonal
antibodies bind, 1o irSt 1g\=ti A thisidb likalysthak
thné?gtfrel?" ?_rzﬁll"&év%q}gﬁig%g%é gﬁﬂg Rf%@z@c)) rbé%[)d@tgyl %din 95
B7R R bk SRIGTbREIE SEPHT R A e AP BF e SR e 1
The WaianisaifectacbGHiion SBrvntingotaitliofifgretencand girdrehte
Natic%@@éx?& %% ﬁﬁ%@obﬁ%%&r‘ %%m@iéﬁ%ﬁ@lﬁﬁh%ﬂ@éﬂ@sf%ﬁ%ecend

avidin fusion proteins were constructed with.the two SNP variants
potengizd) G SAHILIRUGRS 16T 5D %ﬂ%%g és ?nltf\g e‘f%&?‘igﬂ%@
chrooytometinpssayThas fesSiBedrido (¥ 2heyes lepred dhthti e hinGs

ke BRMsING ARG \RROnE Glasse sLhoundie thasNPiasiants lxith
similar efficacy as the wild-type 20 B7RP-i (Figure 9B). These data

like d9fBRjBsted that antibodies from both the H and D epitope classes
]?i”A’s RIS BYRBrd. BMPiaTiaNiSdlsriheosesend ARRIGACHRF 6 the
usion proteins were constructed.usin 7RP-1 . Yali

s S EOB O ATOR b S 7 st sLe ARt

or sBtimAtatendingeistimatie.plireerstm AR § PR ofdiste) ST

variBRtRNe: 16 sperdBuaniibedies Andiibitedittstinvufationnts were

cond 012150 By 106 SNP Vot G Tusien RLFIBS MM S Ismcsd

s as the wild-type fusion E_rot_eln. Taken to et.eEIhes%d%ta
withifleticeectNP aeriress (08 BERd At RYReS el SR vAARHIR TR MoV

cyihBSaeREed b yitheinatindie STobthecrinvantion s sTahehe X and D
- antibodies, of the. inyentiep ¢anhind:ia tarset matieMshe wild-type
b i 1
cpﬁ%%n?a?%ﬁﬁg these SNP variants. 3((1) 83 Ex%m le éo aD
B7RP-1 (Figure 9B). These data suggested that anibocies irom both the H an

epitope classes bind to the B7TRP-1 SNP variants.

In the second approach, Fe fusion proteins were constructed using the B7RP-1
SNP variant sequences and compared for the ability of these proteins to stimulate T
cells in the plate co-stimulation assay (Figure 9C). Both the 16H and 5D antibodies
inhibited co-stimulation mediated by the SNP variant Fo fusion proteins with similar
ECsos as the wild-type fusion protein, Taken together these data indicated that the
two potential B7RP-1 SNP variants were recognized by the antibodies of the
invention. Thus, the antibodies of the invention can bind to target in patients

containing these SNP variants.
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In vivo Animal Efficacy Models The ability of B7RP-1 antibodies to

inhibit immune response was analyzed using a murinized rat

anti-murine B7RP-1 monoclonal antibody (IB7v2) and 5

challenging BALB/c mice with keyhole-limpet hemocyanin (KLH).

Generation of the murinized rat anti-inurine B7RP-1 monoclonal

Exaaniibogly IB7v2 A Chinese-Hamster-Ovary cell line that

overexpressed a uII -length murine B7RP-1 was injected into rats

g B AT H2&tion, and subsequently with a 10 murine

57%5 1 E dg;mt%mb@d@mﬂmmm@ Fss‘p%i?@%a%ﬂfe%?c

were harveste ays post-intravenous boost and the s

using celMaufiRiatd vith AHE™VEIA G RE-fatioRRSISRE REPRAT 7Y

chalGRdind B30)BC ellseweéthek thienesitteetéeninaymedigEtplemented with
hypoxanthine-aminopterin-thymidine (HAT) for 2 weeks and
subsequently single-cell subeloned by limiting dilution. These

Ge,ﬁgfg?a? 2 %5%%5 scrbed in ‘Rragtical | WJBHQPJ:QE#aéQ@ﬁQ

eslie 5son and rank Hay, Blackwell Scientific Publications
1980 (ﬁﬁ@@ﬁﬁﬁﬁ@d@%ﬁheﬂaﬁdnﬂmm@%&mmmmm froine
1B7 cell line_usi a Sl
R SRR S R B e Bl
TR %’8}'&“}35? ﬁ@lﬂaéﬁ%}ﬁl&éﬁo‘?&%‘r&*’e RS BRI g %‘ﬁ%%rﬁ‘é?ﬁ
harMa¥}l T be 4soiype sudieheabibedosnaad i tiphnB 2R RN Abs wib the
GROMRY rigeleyr £ mama&eatam@aa
e i Roska
I

supplsgieRdith th IR RS SFEr RGBS RS AR g 6?7 hiE
subkaydeXibal shrptk-Bali Blubricis:dFby theilily dittamti-nUBRRPocyies are

aes&hﬁ@ae[fi‘ wasformehbyadhregsiep QuerapRNGPGR PIRKESS Hay;

he rat variable 25 region was PCR amplified with a 3' primer that

Bla&%‘ﬁ?&.ﬁ@&f‘ﬁﬁ?? ublseaions i2ifotides, of the murine constant region.
Th%&éﬁ'@&&%tﬁ@ﬁmmﬁ@mﬁl ified withaSonPrimes 1hal ine

contained part, ?/55 -35 Q des qf tl—%(a tvarlable regégn TE
usiig, S PSR RIS SRR (e Jé’é’d & @ anal*t%e fatvariable”
LARBRIOAREXMalNeontaih ﬁfig)caﬁcﬁﬂli@gﬁlﬁﬁh@ é@m&%?@@&%‘s&ﬂm“
Ha%@tafmf’yg) primesswerewsad 4o genataima-30-aaBTRELe Mgt was

acc%mga %ﬁ)r @ea‘ﬁ{ Cha{ﬁ‘e ;fralgﬁbl p\%ﬁaa@bggglgec%}{y E}%r}{f? gld BsmBI

cts ere nd| ested cloned into

reswgn aliecw@ﬁs‘faleaﬁ%a 8 BRSFREHEI INEe A8 BDE $35E2
codsentrddda FHHRGRR 4 ChaivereRranstedteFintbe OB SxcallbroeRTg P!

the ca%raooraq@gnang ﬂﬁl%%ege%%ﬁf mented mediiNlge
test the eﬁ‘S icac %e 1B7v2'mAb ate co-stimulation as a¥§
regipnpgas PCR amp 1ﬁed with a 3' primer that contamed part, ~25-35 mucleotides, of

the murine constant region. The murine constant region was amplified with a §'
primer that contained part, ~25-35 nucleotides, of the rat variable region. The two
fragments were then used as template and the 5' rat variable region (Xbal containing)
and the murine 3' constant region (Safl containing) primers were used to generate a
complete light chain or heavy chain. The ligh_t chain and heavy chain PCR products
were then digested with Xbal and Sall and cloned into pDSRal9. A total of 25ug of
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conducted with this mAb. The results were compared with other
anti-murine B7RP-1 5 mAbs (Figure 10A). As discussed above,
- 1B7 is the original hybridoma-produced mAb; two different
preparations (labeled 1.33 and 7.4) were tested. 5E1 and 11G10
were other anti-mB7RP-1 monoclonals generated in the fusions

lineaieatbed(Hhbye pIFRaN KSR was BloVHhTErERify-Rnsiing 1o
Cs- .f”eﬁﬁ-iggxgéﬁa&og%mégg@ﬁ%@%&@@ﬁﬁa@@pweﬁﬁe 1R TvEMAD

oc cell activation in this assay equal to or better than any
of theiether refibsyasiibeusids wélacrarae thEgigioy atenys were

conds éﬁ%‘%ﬂ%sf Qrfurtber studies AntiganGhial sngein MigndS7RP-1
eyhole Limpet Hemocyanin (KL waﬁig%g:paﬁ%)fg m Pierce
mAsidisrndisyy dRGERIBRINIRRISTs) oging Softition i%%]_I—PSm Tkg
mAl0HiRoifeusepdhtitithnGabpré pareaodittetpiarsids éﬁb&%ﬂ@ﬁ
5 [MM p ‘ 1sPRRphosphatabuiie kg aatihappve.
werl WS (2.o$|%§ﬁ§%mg%1\lg%se-ﬁrg$ Xl ith.20moefsoss.
Finalp S 28R E RPIBRSIGIY B 35T With xggg).eﬁ%sfng solution #2
85).20 (KLH Img/kg in ling/mouse ALUM) was prepared with 1 part 2x
KLH mixed with 4 parts_Ix phosphate buffered saline, F
AL B BRI AT e e LT o B e
anyisfimepizechob g ayiuwitaSiviepted #oLthe SPIRP gt BeRiRetipfpr furtber
studtraperitoneal injection. Mice were treated by intraperitoneal
injection with 1B7v.2, the isotype control 25 antibody (anti-AGP3
PB) or the vehicle (PBS) alone, starting on day 1 (one day prior to
priming with KLHJalum) in a final volume of 2001 every 5 days.
Antigpp ChiderarcfeMBRéd every 7 days retro-orbitally (approximately

203&%}13% ogégggtapgggfg&"ag%y @@Ei.%olglmlsseﬁbmiﬁ_&darmMsiSRﬁrce
antigen-specific serum igure
Bl (g YOS, BT e S A 20 Vel HEma

ehicle-treated

ALiGevshowepersigridicemebpimianf 2k EE06 (e RhitIeM pius S0ml
pEESRORHES. ThelaMaIRspoRse W aSID AleC i by RISRtrTent) mixed

.Wwhereas, blockade. of B/RE-I- with | _ ciboth
) SRS 0 AR T aa e g S0
(Kt A REN o EREPREeH B AL
rareliSpRbipeROnNgRQ aatigen stimulation that induces B cell

differentiation and function. As the B7RP-1/ICOS in ion is
beliBenelad HERFiTEAP TP T REBIASHBHIEH é“&%ﬁgfﬁﬁg%%ﬁ‘m End'e-

imMSBsHINGSerusit she/kg KLH only, introduced by iniraperitoneal injection.
Mice were treated by intraperitoneal injection with 1B7v.2, the isotype conirol
antibody (anti-AGP3 PB) or the vehicle (PBS) alone, starting on day 1 (one day prior
to priming with KLH/alum) i a final volume of 200ul every 5 days.

The mice were bled every 7 days retro-orbitally (approximately 200ul) to
obtain approximately 50-100ul of serum for analysis of antigen-specific serum g
(Figure 10B), [gG2a (Figare 16C), and [gG1 (Figure 10D). Both the isotype-control
and vehicle-ireated mice showed significant primary and secondary immune

responses. The IgM response was not affected by treatment, whereas, blockade of
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levels was used to determine if interdiction of the B7RP-1/ICOS
axis was indeed affecting T cell function. As expected, blockade
of B7RP-I also inhibited antigen- induced serum IL-S levels. Sera
were harvested from the mice from the antigen challenge
eriment outlined above 24 hours after the antjgen challenge on
B""Rs]’a 1@%@’%%@?&%@%‘1&9&&%@’&B%Pﬁ?ﬁ?é%%@ﬁ%&
res;ﬁhmm inikigtical1-kicel Bvatadhatle:S levels were detected in the test
mice as early as 9 hours after challenge; levels began to decline
by BeSHibareyihiensatliret ts badliie 6y rseHa areeThatimtisHpp foat
inditbe Eniee WithiBIxdimAdd Iacdita.a statistiGIBPsigitifiSainteraction is
behggnpc{ %S %IQ @rﬁ){cyi‘ f%xj %Vgéﬁ gttlpg}ﬁergéh Q%H%H&ﬁo%o &H&ﬁ;@é&%ﬂ! qrid

Bindinato cvnomoleus monkey B7RP-1 To determine if the

level e Blmﬁ%dﬁis&ﬁgl%\lgd%?%“m%&ﬁ&?a% ST P8 P igdeed
affefiony Cytalhfetiidstaininguexperivhehtgave B TRt abe thvibitedratbsid

mdtm.é hand 2% Bieggﬂs Ruficd fram cxomAlous. Menkeys R anticen

humans. As shown in Figure 12A, addition ently Iaébelze1

of fluor
chalgge EXRRTE: RHRILARYS AR TR ARG S DR AL
andingieadibirieinl teoyineBRRPLY Fght panahons iolfigoed] EByated
.-Plsestained.0u0an Reelisiafbpane))dn adaitions1GilentbHgels

and 5D were tested in plate co- stimu atl n S using.c
bR IR AR [é"/% PO IR A AR IE i, 23 shzil\fvnt?% |g£llj-tri(1é’3
micg Mk aﬁmmmmtmm@@@mwgﬁp@mmwﬁ%@ﬁw B
24-petivatignidndicating that these mAbs functionally block the cyno
ICOS-B7RP-I interaction. Example 12 30 T-Cell Dependent
Antigen Responses in the Cynomolgus Monkey Following
Adminjstration of the Anti-B7RP-1 Antibodies 66 A cynomolgus

study was conducted with two anti-B7RP-1 monoclonal

Bingﬁ% pdissmbitdAnesRE, Bi9rassgess the ability of these antibodies
to Inhibit a T-cell dependent B cell antigen response as
detrnimethiny detmuisvaAZioT hmitfenalsp déiflcantibvesisBriaggkey
p7iRe anfi-koxhaieilinmehb @@M@ﬂ&%ﬁmm@t@mﬂéﬁeMb and
B ce%}xmd c}ibro[hy res pses Or?é% 1 Z‘r?%g%sfo S%W(%v%%lqiegure 124,

en e inine pres ce ies in the

addéwmﬁ@@w%ﬂe\gﬁlqde%%a@qﬁwg%ﬂ ihdeTdeg Ajeaing that
16:aE bldked BanGanisl AdiiRPAgE gkt panel). As expected, 16H also stained

human B celis (Jeft panel). In addition, 16H, 16Hg, and 5D were tested in plate co-

Ex

stimulation assays using cyno T cells, cyno B7RP-1-Fe, and anti-CD3 mAb. As
shown in Figure 128, all three mAbs inhibited cyno B7RP-1-dependent cyno T cell
activation, indicating that these mAbs functionally block the cyno ICOS-B7RP-1

interaction.

Example 12

T-Cell Dependent Antigen Responses in the Cynomelgns Monkey Following
Administration of the Anti-B7RP-1 Antibodies
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the vehicle for B7RP-I| antibody (0.01 sodium acetate, pH 5.0, 5%
sorbitol, 0.004% Tween 20). Keyhole Limpet Hemocyanin (KLH)
was purchased from Pierce 10 Biotechnology (Rockford, Illinois).
The KLH was prepared by reconstitution with sterile water to yield

a 10 mglmL stock solution. The stock solutjon was dllutet&g,} 4
stefileYmemeiae yrerEm Sr?f&?’mﬁ"’doﬁ?&“%%tlgﬁ T&EN G Y0id
monbl86a fenhesa, espermiDis wassSiiperife fthTFetanizedits xohibit

a'T- B{ﬁ Vloge)nng)deﬂuax&%gﬁ‘?&pﬂa%g AE‘E@%‘?&&&%’ Milsheras of antlgen-

elaware ose level for these rlment and Emtl-
spec{B oA L SBAEA T PR E o TR O RS o o
tetaristribitigniei RS cynomolgus:RomkaySliorameBiErsshdiese Ddike

Solut royp:Nrmberaf Jest Aricie.Reyte Level Volume No.
presmgﬁggébggales (m /k mUk Conc. (mg/ml-) 1 2/2 Control IVO 10

2 2{2:BYRE= 15460 bkl Akt 3882 BFRABD5 D/ Coord! Agicly ¥
BIRE HrRRe S TRRALIGHIY, sl doib R0B4%
tre FERE AP A8 0 SRR TBRALIGHIIN O Jbibi6 bR

V101 7 212 B7RP- 1 HIV 8. ].g.()()-l_rarce
Twegptia- dobdole b HBFhiFeorREaHaty v?1"115u%u|njec€f|on 0

Biot@fliloRIgy QRo20F A YHIAI8, 15, 22, 29, 36, 43, and 50. Anlmals

scheduled for necropsy in Groupsl4 1/sex/qrou recelv a
R RAFbSE S &7 TEVRIHGR Sl e Tagh e ol

mg/ﬁmmﬂcu&teﬂmnnalII&mmlssvtaﬁmm&m@@lt@@WhWL%ﬁﬁ *ﬂa?(ﬁrlfhé 1
mg/}%‘ﬂ@x ! & h f@é%%@o%%@ﬁ%@mﬁ%@&}f@&ﬁﬁﬁe@awe@ﬂ@ et®

Immuno ins (1gM and 19G). Ti erv ﬂe we
Tefa%fﬁ)w’@% rﬁﬁafﬂeggamwgﬁ@? %?bo%ﬁ"?he B CgEsR g%me)
Thealotigens forandéd Hrpprincary e VAIRS rngeth ‘PrBFﬁT@to 900 for
both IgM and IgG. As the primat ch ew
adﬁﬁ%@%bﬁﬁﬁ%@‘@ﬁf} c]i)e% érf ﬁ?ﬁl% § ation, r?gué ot of the

B7RP-1 antibodies was evalygiggg For tetanus toxoid, primary

titer values ranaed.-from-0.to 50-forteM-ane-from-a-ta-4056-F
) v 2 = |.\J| lvlvl_!ﬁrl}\él T 50%% JU TUT K N
sig. | Thesebwere horgifiesepceshe piisvary fresnonse (FRREtRile
. on?. mgimL)
Yoxoid5ER88Fthe B7RP-1_ahtibody gfoafs andmhistonirg
grou 272 Control v 0 1
2 212 B7RP-15D v 0.1 i 0.1
3 22 R7RP-1 5D I\ 1.0 1 1.0
4 212 BTRP-1 5D v 8.0 1 10.0
5 212 B7RP-1 16H 1Y 0.1 1 0.1
a8 212 B7RP-1 168H v 1.0 1 1.0
7 212 BR7RP-1 16H v 8.0 1 10.0

Test article doses were administered via intravenous injection to ali animals on
Days 1, 8, 15,22, 29, 36, 43, and 50, Animals scheduled for necropsy in Groups 1-4
(1/sex/group) received an additional dose on Day 57. Evaluation of immune response
was conducted on all animals via immunization with KLH and tetanus toxoid antigens

followed by blood sampling for antigen-specific immunoglobulins (IgM and IgG).

Titer values were present following primary administration of both the KLH
and tetanus anfigens. For KLH, primary titer vaiues ranged from 0 to 900 for both

TeM and IeG. As the primary KLH challenge was administered prior to test article
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5 As expected, titer values for IgG were increased following
secondary administration of both the KLH and tetanus antigens,
when compared to the primary titer values. For KLH, secondary
titer values ranged from 0 to 300 for IgM and from 0 to 8100 for
IgG. However, there was no evidence of inhjbition of the KLH

admiggstighieranp Pé’?@acﬂ%@ SRk ety da i Sratgfo Rl
prm@ﬁilﬂﬂ&dmeél-ﬁr@ai feianus foxoidsseaahiiany Xite sVl fesiyierdhere

weref ;% fé)er l ﬂn@é}%ﬁoﬂﬁg% ]tg’é&ﬁoc&@@ef%éﬁ (e RORYTS
orin anlm a

nd group mean values are presented in the
aﬂﬂ@@tﬂ@%ﬁ?@ﬁ@#%‘ﬁﬁb%w and Figure 13B (5D antibody) for Days

R e e e e e

the number of animals reachi

admé@%m;@wa@ g K@ﬂﬁ%ﬁm&@ PSP RFR CAmRg grﬂ’@/l%ijma"y
titerdaB@sl eVl S 0f 1B bhntespletivalys ang<l/ Aot/ 4, la AL EMthe! Gidm

0 s ARYS. rﬁ% kg}%%%elfe%ﬁlﬁe%@nseé%&ﬁeée& SRmRatedte 2k 1

contro als. Thus; in general, the number of animals reaching

secoRdaTy WW@F%ﬁ“D‘?&W@?\R&@W%@@&q e B7REY HtBody-treated
0rUP2 0 M e GEYAMESELE e Rlned 16 e canliBhecd

animals ile titér values for several of the B7RP-1 20
fronah%ﬁ@daméoai@a&m%ta&ﬂ RSB A BV ATGER VTS
presantealie thofrigira dbs WiGH highdiersnd Fidaye 57BN aidb@liy, fandays

A MeltiR Hosadenals b bd espastively,
> a{r%%fg %&g%ds%4 at'the 0.1, 1, and 8 nﬁg/kg dose levels of 5D

respeClivedy, memnﬂmdafmﬁfﬂakson@birammblsasﬁmp@gmeg@ugm and
14 m‘%ﬁ%%”rstf a&&@s%@h&‘&&%"%@% %Préﬂa%l?&%'&‘e?ylﬁld 800 5Dx1R5 /4 at

ItEd a T-cell pen dent B_cell antige onse
%ﬂ ip /4. comtrol

the &h&m'ﬂ@&%@ﬁk@% el SterihiRse’ Veérur%rqgve s'of tetanus
anut(a)eo|iﬂhspemgmfaﬂtltb@dyn1bvmfdnmlstﬁéd§we§én%fﬁﬁﬁ’é@mbﬂfﬁs

rea@RHNQAIRS YRS IMpeRaniekBloskage OCheDBY RP-HEQ8ues were
mteractlo during the primary res onse in der to det n@fé@
ma‘f&%ﬁ%ﬁﬁ I c%‘étgé RN gﬁ% elf’ﬁesgrréesfﬁ te}s?é?lfﬂccght%he 4

antihedpesfrdrAnEenerineg aemawsﬁ@téa i othi BUBRRT GG 4Rimals
wuﬁh@g@a@@t&mg sheberapeytiecandidatas bloeked Hingldseatiels

of 1 ‘Efo?ersr‘ﬁde wéﬁnm?ﬁ:r@/ﬁpa%%ﬁ@d{‘tﬁ%rin? andsmonkey.edek of sp

‘ated that 68 blocking this co-stimulatory axis

resrrmv%‘e oeEAS horErtasialhnt of B-cell- mediated diseases
Sucpnas 2 S emlaH ?e?%g?%a@%@?@:@aﬁﬁmé 1@ﬁdand 5D

Rheumat0| rltls It should be understood that the

mhre;p@dgaﬁgc@lgm@ﬁ@t FHbEREE L BFTRGASS in cynomolgas monkeys, as

determined by serum levels of tetanus toxoid-specific antibody. In addition, the
presence of the BTRP-1 antibodies was important for blockage of the BTRP-1-ICOS
interaction during the primary response in order to detect ap effect following the

secondary challenge.

These results and the results from Example 10 demonstrated that both the
surrogate therapeutic and the therapeutic candidates blocked T and B cell- dependent

immune responses in murine and monkey model systems, which indicated that
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5 specific embodiments of the invention and that all modifications
or alternatives equivalent thereto are within the spirit and scope of
the invention as set forth in the appended claims. 69 We claim: 1.
An isolated antibody that binds specifically to B7RP1, wherein the
antibody comprises a heavy chain having a heavy chain variabl
blockigiohs AFTRFREHAEH WWRErBirFIEHEAP CHBi R AFED 8 St
medGNNiisaSankaRiRyaaidcsequente/tratiassalIbast 80%a, and
sequence identjty to the amino acid sequence set forth in any of
Rhegg%wi =14, or an antigen-binding or an immunologically
funetigpakimmisasgistautindrag mestdhe réafloRud henjsakited certain
specﬁp“bc’ ﬁf’};ﬁf ﬁgg i1, W %58{{3&%@%&?0&@&yn%agﬁamﬁgI%@aaﬁér&awes

but not to mouse B7RPI, 10 3. The isolated

cquispliBCAgSP eTaTTHETn WR GRS %ﬁ%sam?oﬁdvkma%t@aé&ﬁ%‘ﬂafﬁ?h g the

appitiaBaaméRP1 and mouse B7RP1. 4. The antibody of claim 1,
wherein the heavy chain variable region comprises an amino acid
sequence as set forth in SEQ ID NO: 7-14, or an antigen-binding
or an immunologically functional immunoglobulin 15 fragment
thereof. 5. The antibody of claim 1, wherein the heavy chain
comprises a human heavy chain CDRI that has an amino acid
sequence as set forth in SEQ ID NO: 27, 30, or 35, or an
antigen-binding or an immunologically functional immunoglobulin
fragment thereof. 20 6. The antibody of claim 1, wherein the heavy
chain comprises a human heavy chain CDR3 that has an amino
acid sequence as set forth in SEQ ID NO: 29, 32, 34, 37, 38 or
40, or an antigen-binding or an immunologically functional
immunoglobulin fragment thereof. 7. The antibody of claim 1
wherein the heavy chain comprises a human 25 heavy chain
CDR2 that has an amino acid sequence as set forth in SEQ ID
NO: 28, 31, 33, 36, or 39, or an antigen-binding or an
immunologically functional immunoglobulin fragment thereof. 8.
An isolated antibody that binds specifically to B7RP1 comprising:
a) a heavy chain having a heavy chain variable region comprising
an
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30 amino acid sequence as set forth in SEQ ID NO: 7, an
antigen-binding or an immunologically functional immunoglobulin
fragment thereof, 70 and a light chain having a light chain variable
region comprising an amino acid sequence as set forth in SEQ
1D NO: 1, or an antigen- binding or an immunologically functional
mrﬁ‘(ﬁfé@%bulm fragment thereof; 5 b) a heavy chain having a
heavy chain ey Eag G008, e BgAn AT RGN E:

as set ort‘ﬁ 8, an antigen-binding or an

.mmuﬁaqeg%ﬂwﬁef.aﬁmhmeﬁ é@remrh%rﬁm iRkl regivg
a lightzghainihanrghaslighirchainevayrielblie regidiscophpristngkss an
amino,agid s6d 9&%&9%&%&%@ &ﬁ%@,g}@ hed %tmno

10 binding or an immunologically functional immmnog u in
agmafie HRERERSE) EHHBGP chabh A ek enifiage
regionce emiptisingoaitainfinciacidisequegids s fsarfortthimeSEQ 1D
NO: 9, an antigen-binding or an immunologically functional
Immuriiglispliii fRR R RS SRS RERCH A sty
light chainmariziferegion comprsiigEn amino acid sequence as
set forth in SEQ ID NO: 2 or an antigen- binding or an

immuriro BRI fIAb: |ﬁ¥%%&n85?%?ﬁ?ﬁ%%%?‘%ﬁ%ﬁ8?ﬁﬁaﬁné
heavytchaim:haViR] addeawye@i&iRlvariable region comprising an
20 amino acid sequence as set forth in SEQ ID NO: 10
AntigehPbirriiPRIbrdne ﬁ‘fﬁwﬁnd’fgﬁ?ﬁllﬁlﬁ"?uhﬁ%’nﬁpﬁ‘ﬁ 8%?05??11??
fragmenttreseafzand alighgehainhaiioghadi§QCRaIF bl an
region, COMPHSING AR, AANNQ.AGIRRABNCE.AS SRATOHRHM Sl
NO: 3, or an antigen-binding or an immunologically functional
mmuh@?&fBHﬁﬁ}?? 95 fragment thereof; e) a heavy chain having a

‘Beavy-ghainRHEARIE JSLHON GRLRARKITRhER AR &seigrﬁ,eg HaReRn

as set forth in S an, antl jen- b|nd|n

immurSiy; %%W?%ﬁc?tg‘me{ﬁsn%?na&ﬁgog S]lﬂ”reagment %%”‘ehrle“o?ﬁ%%’
a light 8Raki. Faving % digiatashedmbiadiap e ?egﬁeﬁteeieeﬁ%@maiwl
amino;agidervenceangetdasts.in SEQ ID NO: 3, or

&. The antibody of claim 1, wherein the heavy chain comprises a human
heavy chain CDR3 that has ar amino acid sequence as set forth in SEQ ID
NO: 29, 32, 34, 37, 38 ar 40, or an antigen-binding or an immunologically

functional immunoglobulin fragment thereof,

7. The antibody of claim 1 wherein the heavy chain comprises a human
heavy chain CDR2 that has an amino acid sequence as set forth in SEQ 1D
NO: 28, 31, 33, 36, or 39, or an antigen-binding or an immunologically

functional immunoglobulin fragment thereof.
g. An isolated antibody that binds specifically to B7RP1 comprising:

a) a heavy chain having a heavy chain variable region comprising an
amino acid sequence ag set forth in SEQ ID NQ: 7, an antigen-binding

or an immunologically functional immunoglobulin fragment thereof,
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an antigen-binding or an immunologically functional
immunoglobulin fragment thereof; 71 a heavy chain having a
heavy chain variable region comprising an amino acid sequence
as set forth in SEQ ID NO: 12, an antigen- binding or an
immunologically functional .imm nggl hulin fragment thereof, and
a light chiih haeihg B RgRY I(E'ﬁaa}rﬁ %atri%%}% Tegion BRompieng &
amino acithisecpssheaascsatsfertiintSE QRO NAYQZ, brompp antigen-
antigen-hipding Qr ANiRTeNEREISA M ARG GRAMIBERARG P it
fragment thereof; g) a heavy chain having a heavy chain variable
region cdl f)er ing an amino acid sequence as set forth in SEQ ID
NO: 18, a%n%@ﬂggf%ﬁnlQabﬁrig:]me@;qae}ammguﬁm@g@# Egﬁ@t&@alagl an
immunoglobulin fragment ther n | ain havjn ight
chain vartdiig P& %u%rbcr%apsrfse?n%@aﬁf%sr%%%gécﬁgdaéé%g}rﬁl enés}%g &
forth in SEQuDeNGadogiraliiardiges- Bhmdirrpiopwia fragment thereof,
imT]l;norl]qgépalb%ﬁye%i@mahﬁgfﬁﬂ@ﬁghﬁlaulmﬂagm@i@h OREeingran
15 h) a heayy chajn having a chai j region .
comprisina “é%i aésgﬁ"sle FT é‘%&’ﬁ%:%%é“ énsltré%}?aff()tﬁw%l E‘Eo Eilf)alr\lltg?n_
14, or antartipenr BRI ANMUROIIICEI ez Ry  fragment
immunogiekedin fragment thereof, and a light chain having a light
chain variable region comprising an amino acid sequence as set
forth if)SERITY N6 D aafr At GRIbIARAG &ieigy comprising an
immunolegigalbefurelional imep gragho SEdriDitegment iirechiing
An isolated antibaty LN SRSEIN A0 BARE el e:

antibody (():omprlses a heavy chain and a light chain having a light

chain varfébfelighjightiwiaresrstHe GHR AT AR Fagisisne an
comprisessdfo2izidigeae dsseg fenicentlSEChES HOte str80%entigen-
sequencgjdentity. tg, the. aning; aidmeAENCaSEhIRRRIR SRR

NO: 1-6, or an_antigen-binding or immunogenic fragment thereof.
10. The i$8156Sd antibody of claim 9, wherein the antibody binds

Spec_iﬁ&f'b niQPURAR BIRET ROl MalSR-BLER leod g an

The isolated antlbgdy of claim 9,tv¥hl%[e|n §E8 qﬂtlggdyl |rs11dsaLnti o

specificalf’f/“mo acid sequence as set forth in 10, an g
binding or an immunologically functional immunoglobulin fragment
thereof, and a lght chain having a light chain variable region
comprising an amino acid sequence as set forth in SEQ ID NO: 3, or
an antigen-binding or an immunclogically functional immunogiobulin

fragment thereof;

@) a heavy chain having a heavy chain variable region comprising an
amino acid sequence as set forth in SEQ ID NO: 11, an antigen-
binding or an immunologically functional immunoglobulin fragment
thereof, and a light chain having a light chain variable region
comprising an amino acid sequence as set forth in SEQ 1D NO: 3, or
an antigen-binding or an immmumologically functional immunoglobulin

fragment thereof;
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to human B7RP1 and mouse B7RP1. 72 12. The antibody of claim
9, wherein the light chain variable region comprises an amino
acid sequence that has at least 90% sequence identity to the
amino acid sequence as set forth in SEQ ID NO: 1-6, or an
antigen-binding qr an.immunalogically functiopal immunoglobulin
fragment HERSEE R S=TRE ARTEGey BFLIATHY, (FAFe i e TEhe"
chain corapiisesd seqnensdightsethiaith ODRIGhEY A dA, caningigen-
acitql Squ{ﬁﬁéﬁﬁg%‘i %ﬁtimﬁlmo%ggw %ﬁf&%&%&lﬁp@gaﬂmnﬁrﬁgﬁm
antigen-binding or an immunologically functignal, immunaoglobulin
fiagment WEEb " *1HEPh OO S et G R R e
chain comprigigng Fusmdrelipid seetigins GO REFRERAS AR @Mner
acid sequgneeas-satifer th ih SEQHRNEL I Findfhrd PindBurdaioBlilin
26, or an ﬁntri‘%ep-hbindpg or an immunologically functional
immunog oiuim raeéer%ént thereof. 15. The antibody of claim 9,
\r/]vhereigy thedight shainsempiisesa em;mm ehein ehfRiRithakh
as an amino acid sequence as set forth | NQ: 151
1o o1 21 R P S ar o oIl T g™
immunogatstitie WWWM@%?II@WH%IM%@GHV frgment
binds spegificallyate B7 R, apmprising: a) ke eavy ehainClafsh
has an amino acid sequence..as set.forth. in SEQ | "
noay cna BB B AR e e
SEQ ID Noapieanhindig ReabyrenyialesisRis fdions dmmrsogogulin
sequencefagaat fientdinoSEQ ID NO: 29; b) the heavy chain CDR1
has an amino acid sequence as set forth in SEQ 1D NO: 30, the
heavy BhaikeeDrRbeHa 82 mibie Acihde qreile 58 S CBRRSRE an
SEQ ID N@indlacanstihenbeayyechaih GERGIDaS@nlaminanatitken-
(2:% oC B SERIGHR IR SRl Mg %EQ&H%@M%*}SAOQM

has an amino acid sequencé as set forth in SEQ | D
27, the heéBR5PENERY DB 5% Bitiftho 2digPsetineariglisgreion
forth in SE@pBsNOa38nandéliestpany: chah BRnIEAIANamine:

acid sequgnee-assirhien in SERARNQN34iBARlthe-NSaYYbutin
chain CDR1 has an amino acid sequence as set forth in SEQ ID
NO: 35, t%%g{,@%‘ﬁ in CDR2 has an amino acid sequence as

Set  An isolated antibody that binds specifically to B7RP1, wherein the
antibody comprises & heavy chain and a light chain having a light chain
variable region, wherein the light chain variable region comprises an
amino acid sequence that has at ieast 80% sequence identity to the amino
acid sequence set forth in SEQ ID NO: 1-6, or an antigen-binding or

immunogenic fragment thereof.

10.  The isolated antibody of ¢laim 9, wherein the antibody binds specifically
to human B7RP] but not to mouse B7RP1,

11, The isolated antibody of claim 9, wherein the aniibody binds specifically
to human B7RP1 and mouse B7TRP1.
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73 forth in SEQ ID NO: 36, and the heavy chain CDR 3 has an
amino acid sequence as set forth in SEQ ID NO: 37; e) the heavy
chain CDR1 has an amino acid sequence as set forth in SEQ ID
NO: 27, the heavy chain CDR2 has an amino acid sequence as
set 5 forth in SEQ ID NO: 33, and the heavy chain CDR 3 has an
BninoTHERISeE EFRIIM S SETERANHISE P Nisabigregiop (pRprises

heavy:ahaimC BRI shasmn tmiha atidseGltneerassetitotil in the

SEQ ARIM%D&%&@&&%!& %ﬁﬁ'%@ﬁ?ﬁﬁ@é qlk %Péﬂ%ﬁ%ﬁ bmdmg
sequence as set forth in SEQ ID NO: 39 Oi’nd the heav%‘“é‘@

CDR ?W&é‘%ﬁ%ﬁ%ﬂ%&%@u&’“ﬁ@%dﬁ&ﬁ& Wt RS
'1\;1 48, d tmﬁyaa}t&%% af glaim e Rgﬁ? &anaﬁ}gﬁags%asmm

ain and i (ghtc ain are connected b y a flexible linker to forma

BR ik 8 m%%%&y@af%ﬁ. i 7 Whichda N
singleichain by 2ntibogdy andSnbiwsimgtivody ofrofarivdsdlly dpikGonal

whichimggg%ggpg WndpigQeckne antibody of claim 1, 9, or 16,
which is Fab™antibody. 21. The antibody of claim 1, 9, or 16, which

ista (Faik )ehatiyasd\ei23 . 9T veeeaiti iedigof diainrdn@isor d Bman light

Where&'ﬂa@%@ﬂéb&gcyh!é b umaR. A QdY.23xT hesantipody.
of claim 1, 9, or 16, wherein the antibody inhibits B7TRP1 2

ccivi) 220 Rindiad O bt £ SN lcaauosials
inflamfstidryatesponsgdbula Fatieent Gownsrising administering to a

patient a pharmaceutically effective amount.of an isolat
B ol SR A3 7 BT B AT o

compribeis SIRMING sidnsequendd sequsatdoniyinieiyinBH6 @@)
ID NOI@- 49, 443800 EIYQn?lémoﬁﬁ&ﬁn&gﬁﬁl RARENG.eAN functional

immunolo |capé)rgl %ﬁonall DrI]ogIobulln fragment thereof. 25.
The mERSA°EF A HEER the autoimmune disease is

Heu mﬂ;ﬁk@leﬁéwﬂﬁoﬁgm%‘%&lﬂbﬁl?fymﬁ@@!@&ﬂﬁzﬁﬁg.The

method of claim 24 erein the inflammatory response is asthma.
74 27 4\ thetirody chiarh{BiRdisors imahaton ssiyrrtcraosl facivahba
in a patiegt, Nmp! 'ﬁ@gaé’@r@ﬂaiﬁ'f@ﬂﬂg R PALEN &id sequence as set
pharmac%})j}ﬁ? %U%}?g %ﬂ'\}’(‘? Ngn%qge heavy chain CDR 3 has an amine acid

sequence as set forth in SEQ ID NO: 29,

b) the heavy chain CDRI has an amino acid sequence as set forth in SEQ
1D NO: 30, the heavy chain CDR2 has an amino acid sequence as set
forth in SEQ ID NQO: 31, and the heavy chain CDR 3 has an amino acid
sequence as set forth in SEQ ID NO: 32;

¢) the heavy chain CDR1 has an aminc acid sequence as set forth in SEQ
ID NO: 27, the heavy chain CDR2 has an amino acid sequence as set
forth in SEQ ID NO: 33, and the heavy chain CDR 3 has an amino acid
sequence as set forth in SEQ ID NO: 34;

d) the heavy chain CDR1 has an amino acid sequence as set forth in SEQ
ID NO: 35, the heavy chain CDR2 has an amino acid sequence as set
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of an isolated human antibody that binds specifically to B7RPI,
wherein the antibody comprises an amino acid sequence as set
forth in any of SEQ 5 ID NO: 1-40, 44-58, or 70-76, or an
antigen-binding or an immunologically functional immunoglobulin
fragment thereof. 28. A method of treating a patient having. .
cetnma, HEFSHE i 1 s S ey S o W i
the methogueamprisirfgridmfiRisierNg:t9’a patient a
pharmaceutically effective amount of an .igolated hum{gg0 Qt}lﬁ)ggé
10 th&t BRSSP eHE R B/ R S e R e 5 Atibody
comprisdb alD:amitie hoidy sbejudrd2dwset foH irEyBrSED B
NO: 1-40;, 447856/ X 83 @ the AEEERHIAAIDE 9haNn amino acid
immunologically functjo

al | lohulin fragment thereof. 29.
A pharmSEEtREA o §ﬂi%l?ﬁ52gg1gp?rl's%gora pharmaceutically
accenianle L caiey @t adharapeisalvalisatve amaurkofa
isolated antibody that binds spe @%Sto B7RP1 .\Q/hereln e ot

. . . b £
antibody CoMprised S RARIRE hoid Seflenca as set forth in any of

- SEQ ID N@h 1+ $6MB-59; 39, 204 18 knevashainigeR-bisamgsirageid

immunolggig@f[gg fungtiomalirmounogtelwlin fragment thereof. 20
30. A method of treating an autoimmune disease or inflammatory

respoiise dnkitadiEritincdnipeisi Agrdurpinbediay dainpaddisttream
pharmaceyfical comprgitematelaim29.sibiAima tsiddoy
detecting B7RPI in a biological sample comprising: a) contacting
the safnplentivickythechntibddybish dieiinglessheinf agheRsly- 25

conditions that allow for binding_of the antibody to B7RP1; and b)
s R BILFBIBOLb T AT Aok SRS 32. A mucloic

36id melecile alensades theariady mhelaimoly 9, or 16. 33.

A host cell comprising the nucleic acid of claim 32. 34. An isolated
cell linehthatpodgdutesian Antibodyhicbdrdifghio: angpedsclaims 30
1,9,0r16.7535. AB7RP1 spe{:ific indin%aa%gg o.m%)\%in at
Rast oHE AHARRELEL ABcludne SR ML) D N T8,
and whefsidsthe specific binding agent can bind to B7RP1. 36. A
harmaceutical compositi isi icall

R cepitsgntbody of DR SIon,CompIISIng 3. PH2MACE G B7re:
activity.

54, A method of treating an autoimmune disease or inflammatory response in
a patient, comprising administering to a patient a pharmaceutically
effective amount of an isolated antibody that binds specifically to B7RP1,
wherein the antibody comprises an amino acid sequence as set forth in any
of SEQ ID NO: 1-40, 44-58, or 70-76, or an antigen-binding or an

immunologically functional immunoglobulin fragment thercof.

25, The method of claim 24, wherein the autoimmune disease is rheumatoid

arthritis, or systemic Lupus erythematosus.

26.  The method of claim 24, wherein the inflammatory response is asthma.
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5 carrier and a therapeutically effective amount of the binding
agent of claim 35. 37. A method of treating an autoimmune
disease or inflammatory response in a patient, comprising
administering to a patient the pharmaceutical composition of
claim 36. 10 38. The binding agent of claim 35 that is a protein.
38. A AuBrdiehRid e AT sicot et e Rt G g eR e ptent
claim 3ampéifinAadasticetingamppisiog thbaneteiciadia dfectamaBOnt
4l Anotsa%!qéaqt&%% %ﬂ%@&?%@%ﬁéb‘éd%‘ﬁé%qgwfl CléaiBRein

35. 42. A method of treating an autﬁémmune isease or

inflamMa R ESHRIEETHE BT AHE TR eI TR Al A SR
to a pdlleri¥@: phattnadéiticaty @éctiver ammousntigértiranbimding an
agent gf claim dondFurkhsnmehied Rieaimsemuharsinthe
autoimmune disease is rheumatoid arthritis, or systemic Lupus
efytheratehus. o@ékre“ﬁtn@mqm@dtdfamlmgﬂiﬁnwhmmé arthritis, or
inflammalan s bﬁn%tjagnam QAR &m@%mgﬁ@&%ng a

B?RPl ina bIO|OgIC le com risin contact
R e S R

allow fterbindingretthiebingify Rk nviersi7 RiR1 aniitddy) sreamsening
the levgl af oy @éh%@b@@ééﬂ &Hﬁqwm@msm@emmc&m

acid molecule comprisin r&ucleotlde sequenqgl%ltglat e%godesl

a peptide h&ving art BHTRC A as S et Torth A Aty 6t

1 39. 4nmapeiiiatizdagmivbdipmeat binds specifically to: a) the D
|on of B7RPI, Qr n antl n- blndlng oran |mm%notlog c:aC A table
ctlo‘ﬁ‘zﬂ ﬁeﬁlgc oBUNR’ rléar?nceon eGP BT A B the

of B7 Rqaneoa@mahmwbmm@mvamm%mgﬁe&niﬂ mﬁ‘eq rféﬁt

immunggle layéuiﬁ‘éagm@ B ARereeheAd: Theammhndyebaeinddnino

wherein t g heav in and light n b

flexiblé Tinker emfyfgfv’nscg %ﬁ% e- c%/alﬁga%tgI E%? d;g -A{g%rgﬁgelga%t?go?y o

of clairfP4Btigastiniing §h@féﬂéﬁaﬂ30ﬁﬁ’aﬂﬁbéﬂvﬂ“§tﬁi TR URElsEe

of claim#hewlitiekds a Fab antibody, 51. The antibody of claim 47,

which is Fab' antibody. _ . _
30. A method of treating an autoinumune disease or inflammatory response in

a patient, comprising administering to a patient the pharmaceutical

composition of claim 2.
31. A method for detecting B7RP1 in a biological sample comprising:

a) contacting the sample with the antibody of claim 1, 9, or 16, under

conditions that allow for binding of the antibody to BTRP!; and
b) measuring the level of bound antibody in the sampie.
32. A mneleic acid molecule that encodes the antibody of claim 1, 9, or 16.
33. A host cell comprising the nucleic acid of claim 32.

34.  An isolated cell line that produces an antibody according to any of claims
1,9, or 16.
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52. The antibody of claim 47, which is a (Fab')2 antibody. 53. The
antibody of claim 47, wherein the antibody is a fully human
antibody. 10 54. The antibody of claim 47, wherein the antibody
inhibits B7RP1 activity. 55. A method of treating an autoimmune
disease or mflam esponse in a atlen el
3admiftistefthg 185 atlé¥ C{ pﬁﬁ?&ﬁ%‘@%fs %%Sétlve amount of
the astibody @eﬂ@mnfsm SEQTHe MatHSdef é!’dlﬁ’f@Se*WHEréﬁ’ﬁ"fﬁ%

autommmggggg@eg@g[ﬁg fhewpyatoid 15 arthritis, or systemic Lupus
erythematosus. 57. The method of claim 55, wherein the

sifflaminatonaresionsens St menBesivy pHinmesetiely acceptble

compQsifipn, eQmieHiaing A RharnRcauikaly ARcBRibie cearsiataim
and a therapeutically effective amount of the antibody of claim 55.

59. Afhethod of treating an autoimmune disease or inflammatory

FESPONSE 20 DAE Q&mﬁkﬂﬁwdﬁdmmﬁﬁﬂmﬁrﬁ@t@}p@ﬁ@%am
pharmaceutical compositi nolftgll%llm 60505%\n efho Il%aceuncal
detectif BTRPIIR S BlofSGical sanple comprising: a) contacting

the samplesingthothwaimfibody of clalm 47, under conditions that
allow for bindin fth ntl (ﬁq o B7RPI: and 25 b) measuring
|bo

e 1eTB¢ %‘P%‘B% s 2 profeifl

e 15a e. 61. A nucleic acid

fgolecy l%éf&eta%mgeeuie aleraum;éy m 6 ﬁdﬁﬁodaéerﬁaf Aehost.cell
comprising the nucleic acid of claim 61. 63. An isolated cell line
4bat proshsces! aomgmishadieobekimacidyof vz 9An isolated

antibody that is competltl ith bin C%%% of an an gigat
Homphddeiy ‘(‘ﬁ%@bﬂfﬁ ucfs R gc?elc aC| molecule

Eat encfﬁaﬁédtbﬁégﬁmgya%mﬁnn@ﬁm@e & hasharitaomamisiag

e nucleic acid of claim 65, 5 67 An |§olated cell I|ne}}mf;}ltaceu ccally
produt et fRTHHL R AAPEETES. Rn®sBTAERd AuRhan ant ody
that biritistspevifioalhf tee BIRRPIaarptieicitithéS antibody comprises

an amino acid sequence et for ny of SE é:ﬁ %@d
& 70-Fes BFYERC a?% R b%d‘% jor ane |%I1l?n’%lr% ogfi(% Iru r%%onaél
|mmunnlg1mbxlﬂm}fmgmén@ﬁqe¥§b¢n¥@% The antlbody of claim 68,
wherein the heav haln ang igh cha are 8%39 pxam
féxibl & BFTREPS F56 ug %%hg a|tﬂ}1 ¥ Ahtbody. 5y JEAFEHES 1 dhma.

45 A method for detecting B7RP1 in a biological sample comprising:

a) contacting the sample with the binding agent of claim 35, vnder

conditions that allow for binding of the binding agent to B7TRP1; and
b) measuring the level of bound antibody in the sample.

46.  An isolated mucleic acid molecule comprising a nucleotide sequence that
encodes a peptide having an amino acid as set forth in any of SEQ ID NO:
1-39.

47, Anisolated antibody that binds specifically to:

a) the D region of B7RPI, or an antigen-binding or an immunologically

functiona! immunoglobulin fragment thereof; or
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70. The antibody of claim 69, which is a single-chain Fv antibody.
71. The antibody of claim 68, which is a Fab antibody. 72. The

antibody of claim 68, which is Fab' antibody. 15 73. The antibody
of claim 68, which is a (Fab')2 antibody. 74. The antibody of claim

68, wherein the antihody is a fully human antibody. ,75. The ,
Bl STLAPBE AL S Dy AR PP AEBHY
76. A méthotief meatinglciributozmemaiereisease or inflammatory
response in a patient, comprising agministering to a, patient a
o TR A R T o B e ATRIB00 B i 75
77. Thewaethod oficldblnlfnihbrein theladeinwriméydisease is

rheumatoid_arthritis, or systemic Lu&as Er%/,t mat%s S. 78. The
_ ﬁ%ethgaeﬁﬁﬁﬁ%ﬁé}%%%‘fﬁ“ﬁ?éﬁﬁﬁ liit 6@? Y&8P8H<e is asthma.

s69- Aﬂ@%ﬁ%ﬁ%ﬁ&%%Rﬂﬁ!ﬁi%%ﬁm@m a pharmaceutically

acceptable 25 carrier and a therapeutically effective amount of
the antibesipafclaainst7,8hid mBshoohidfotieating a condition
caused by increased r(i,;ﬁression of B7RP1 or increased sensitivity

% B7RP IR ARERICOmBRSHYHaM SR To a patient the
SaTRCeyeal oY OL RN BY o I,

etecting in a biological sample comprising: 78 a

" wontactinghiipeisampleasithvibecantib agyjbod claiini6 & TRRdertivity.

conditions that allow for binding of the antiqug to B7RP1; and b)
FheastiirmiiedeofcTraring Bo a¥aIRAEe diFiFHTIne SHATIRIES FAPREAdic

acid mojessle thatereedesthenntipadysofpetaim 68phinBa:chtibaist
cell co%é@éivsén é&n 9Hﬁﬂ§ﬁ%§h@ 8} 8@%?2 84. An isolated cell
o)

line tha produces an antibody according to claim 68. 85. An
jsolatedentigteie acishmaeculiethatienansdesanpalitpeptis érbavingd

' id ' f SEQ ID NO: 1-40,
an amigo.acld seauene assalauin any of SEQ

44-58 or . 10 86. ell comprising the nucleic acid of
T1aim 8k, B fhAnistiaiad, caltinethattprodaossapolype piities.

according to claim 85. 79 SEQUENCE LISTING <110> Siu, Jerry
58. A pharmaceutical composition comprising a pharmaceutically acceptabié

carrier and a therapeutically effective amount of the antibody of claim 53.

59, A method of treating an antoimmune disease or inflammatory response in
a patient, comprising administering to a patient the pharmaceutical

composition of claim 58,
60. A method for detecting B7RP1 in a biological sample comprising:

a) contacting the sample with the antibody of claim 47, under conditions
that allow for binding of the antibody to B7RP1; and

b) measuring the level of bound antibody in the sample.
6. A nucleic acid molecule that encodes the antibody of claim 47,
62. A host cell comprising the nucleic acid of claim 61,

63.  Anisolated cell line that produces an antibody of claim 47.
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Sh(_an, David Yoshinaga, Steve Huang, Haichun <120> Human
anti-B7RP1 Neutralizing Antibodies <130> 04-833 <160> 76
<1 70> Patentln version 3.3 <210> 1 <211> 107 <212> PRT
<213> Homo sapiens <400> 1 Asp lle Gin Met Thr Gin Her Pro

Her Her Lou Her Ala Her Val Giy..1 I [
64 hr @éng&%%tﬁ%?y |ﬁté|§°ﬁ‘ﬁ38‘r'§/x%§h1]$3%§o£f§ g‘o\r{%lé’g fl'ggtTrp
Tyr GimGireslaps FREQ PR AtPPro Lys Ser Leu lle 35 40 45 Tyr

Ala Ala Her Ser Leu Gjn Ser Giy Val Pro,. Ser Her Gl
r o€ y 50
6555 60 P SIS BPIES ?tﬁ%cﬁ%ﬁgleﬁ?rg Eoe% 'ﬁcg?%bﬁdjér Ser Leu
SN R0, 651 Ol Gt s LAt il Eyr Tyr Cys Gin Gin
yr Asp Ser Tyr Pro Arg 85 90 95 Thr Phe Gly Gin Giy Thr Lys

sNal Gluibgataissdi0ing 06t prodi@ss 2netidody ofcldm @b PRT <213>
Homo sapiens <400> 2 Glu lle i

63.au ﬁ@ps&g@q}_ﬂ@m}q&@ﬁ?di Tgaig\/l%l_sggcu-[igglg Itr(]) E%ﬁ[%ﬁéjr%xl%

antibody comprises an amino acid sequence as set forth in any of SEQ 1D

NO: 44-58 or 70-76, or an antigen-binding or an immunologically

functional immunoglobulin fragment thereof.

69.  The antibody of claim 68, wherein the heavy chain and light chain are

connected by a flexible linker to form a single-chain antibody.
70.  The antibody of claim 69, which is a single-chain Fv antibody.
71.  The antibody of claim 68, which is a Fab antibody.
72, The antibody of claim 68, which is Fab® antibody.
73.  The antibody of claim 68, which is a (Fab") antibody.
74.  The antibody of claim 68, wherein the antibody is a fully human antibody.
75, The antibody of claim 68, wherein the antibody inhibits B7RP1 activity.

76. A method of treating an autoimmune disease or inflammatory response in
a patient, comprising administering to a patient a pharmaceutically

effective amount of the antibody of claim 75.

77.  The method of claim 76, wherein the autoimmune diseass is rheumatoid

arthritis, or systemic Lupus erythematosus.
78.  The method of claim 76, wherein the inflammatory response is asthma.

79. A pharmaceutical composition comprising 2 pharmaceutically acceptable

cartier and a therapeutically effective amount of the antibody of claim 75.

80. A method of treating a condition caused by increased expression of B7RP1
or increased sensitivity to B7RP1 in a patient, comprising administering to

a patient the pharmaceutical composition of claim 79,

81, A method for detecting B7RP1 in a biological sample comprising:
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1/59 Gin Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser
Tyr 20 25 30 Lau Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg
Leu Leu lle 354045 Tyr Asp Ala Ser Asn Arg Ala Thr Gly lle Pro
Ala Arg Phe Ser Gly 50 55 60 Ser Gly Ser Gly Thr Asp Phe Thr
Len Thr lle Ser Ser Leu Glu Ph

val T4 FOFR0E &5 e Wﬁg slr%é')l{'iyp é%mf]rp 8590 5?@%35
Phe G|yt®m1@wf¢xrhamd}@véﬂ@mt@w§ BERPiomd<210> 3 <211>
107 <212> PRT < 13> IE pmo sa <400> 31Asp lle Gin Met
Thr Gih Bewps g1 Qe FER°1 5 10 15 Asp

P9 Vﬁ'nﬂ&&ﬂ@cﬁ%o@ﬁﬁfﬁt%@cﬂ&ﬁ@|£hﬁ:b|c\/dﬂl%f$%§n9\5&ﬂ Trp 20 25
30 Len Ala Trp Tyr Gin Gin Lys Pro Gin Lys Ala Pro Lys Ser Leu

dle 3%404&MynphisindahbiercBer dosl p3iniEER.Gly Val Pro Ser Arg
Phe Her Gly 50 55 60 Her Gly Ser G| yr As Phe u Thr
ie Sefmeraielreilnpiyt 8?%%@%@11: ,&%%’ & ﬁl%lwlrﬂ yr Tyr

gg] Tﬁg Gin TyRAsN. Sak Ty Rre-Absk 85:98-95 pIB5 N8l Ginn
y

rLys Val Glu lle Lys 100 105 <
amm)c/) acid sequence as %/et forth m any o% %gQ ﬁ) NO: 1-40, 44-58 or 70-

76.

86. A host cell comprising the nucleic acid of claim &5.

87.  Anisolated cell line that produces a polypeptide according to claim 85.
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<211>108 2/59 <212> PRT <213> Homo sapiens <400> 4 Glu
lle Val Leu Thr GIn Ser Pro Ala Thr Leu SerLeu SerProGly 15
10 15 Glu Arg Ala Thr Lo%i‘ﬁ g Ala Ser Gin Ser Val Ser
Ser Tyr 20 25 30 Leu Afa yr Gln Gin Lys Pro Gly Gin Ala Pro
<1589 Llsau, Lexrdle 35 40 45 Tyr Asp Ala Ser Asn Arg Ala Thr Gly lle
Pro ARgArg PHe Ser Gly 50 5560 Ser Gly Ser Gly Thr Asp Phe
Thr L}gghi;ﬁ H@@oﬁg{ Ser Leu Glu Pro 65707580 Glu Asp Phe
Ala Val Tyr Tyr Cys GIn Gin Ar *Asn Trp Pro Ala 85 90 95
<1}&u FRFPHE éﬁ/ LTR L \e7a Giu Tle Lys 100 105 <210>
«1505201>107 <212> PRT <213> Homo sapiens <400>5 Asp lle
GlIn Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 15 10
<4y Asp Arg Val Thr lle Thr Cys Arg Ala Ser Gin Gly lle Ser Ser
<:Trp 26:2580 towiAta TH Tyr Gin Gln Lys Pro Glu Lys Ala Pro
-ys Ser Lou lle 3540 45 Tyr Ala Ala Ser Ser Leu Gin Ser Gly Val
<2Pr Sen Arg Phe Ser Gly 50 55 60 Ser Giy Ser Gly Thr Asp Phe
<ZFhr LB Thr lle Ser Ser Leu GIn Pro
<213> Home sapien
<400> 1

Asp Ile Gin Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly

Asp Arg Val Thx ITle Thr Cys Arg BRla Ser Glm Gly Ile ggr asn Trp
20 25

Leu Ala Trp Tyr Glm Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Iie
35 40 45

Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 35 &0

Ser Gly Ser Gly Thr asp Phe Thr Leu Thr Ile Ser Sex Leu Gln Pro
85 70 75 80

Giu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyxr Asp Ser Tyr P;o Arg
85 8¢ 2}

Thr Phe Gly Gln Giy Thr Lys val Glu Ile Lys
100 105

<210> 2

<211> 107

<212» PRT

<213> Homo sapiens

<400> 2

Glu Tle Val Leu Thr Gin Ser Pro Ala Thr Leu Ser Leu Ser ?éo Gly
1 5 10

1/59



65 70 75 80 3/59 Glu Asp Phe Ala Thr Tyr Tyr Cys GIn GIn Tyr

- Asn Thr Tyr Pro Arg 85 90 95 Thr Phe Gly Gin Gly Thr Lys Val
Giu lle Lys 100 105 <210> 6 <211> 107 <212> PRT <213>

slsHemaisapiensu<4l02y6 Asp dle Gln Mat Thr GIn Ser Pro Ser Ser
Leu Ser Afa Ser Val Gly 1539 15 Asp Arg Val Ebr lle Thr Cys
Arg Ala Ser GIn Gly lle Ser Ser Trp 20 25 30 Leu Ala Trp Tyr Gin

Leu@slhiLgs Pre Glu tys Ma Pre Eys Ser Arudle 35 4QA49.RheAla Ala
Ser S&r Leu GIn Ser Gly 4%al Pro Ser Arg Phe!Ser Gly 50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu GIn Pro

Tyr 637 G 12580 GlursspRherAlaiThrleyrbyr Cys-GimGia Tyl Asn
S&r Tyr Pro Tyr 85 96°95 Thr She Gly GRPGly Thr Lys Leu Glu lle
Lys 100 105 <210> 7 <211> 121 <212> PRT <213> Homeo

oot Sapichs “udos Z%I@“@'aﬂ@|ﬁeEe"EhVéIl@I€ﬁ$é|eGI§ptGd§uGiyd_eu Val
GIn Pro Gly Gly 1 51015 Ser Leu Z\rg Lou Ser Cys Ala®&ly Ser

sg Phe Thr Phe Ser Ser Tyr
Glu A Phe Ala Val Tyr Tyr Cys Gln Gln Arg Asn Asn Trp Pro Trp

85 90 95

Thxr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105

<210> 3

<211> 107

<212> ERT

<213> Homo sapiens

<400> 3
?sp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
5 10 15

Asp Brg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Asn Trp
20 . 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile
35 40 45

Tyr Thr Rla Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr ZAsp Phe Thr Leu Thr Ile Ser Ser Ieu Gln Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gin Tyr Asn Ser Tyr Pro Arg
85 990 95

Thr Phe Gly Giln Gly Thr Lys Val Giu Ile Lys
100 105

<210> 4
<211> 108

2/59



20 25 30 Trp Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu
Glu Trp Val 35 40 45 4/59 Ala Tyr lle Lys Gin Asp Gly Asn Glu
Lys Tyr Tyr Val Asp Ser Val 50 55 60 Lys Gly Arg Phe Thr lle Ser
<21Arge@sp Asn Ala Lys Lys Ser Leu Tyr 65 70 75 80 Leu Gin Met
<21 RsBer £ AP Ala Glu Asp Thr Ala Val Tyr Tyr Cys 85 90 95
<4pdla Arg Glu Giy lle Leu Trp Phe Gly Asp Leu Pro Thr Phe Trp Gly
100 105 110 Gin Gly lle Leu Val Thr Val Ser Ser 115 120 <210>
Gle gL ak 1p5 T §US SR TS THOMY i 4002 $Elu Val
1 Gin Lou Val &lu Ser Gly Gly Gly 1,eu Val Gin Pro Gly:&ly 15 10
15 Ser Len Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser
clu h¥§ 2025130 TrpdMet,Saf T ValArg G Ala Pro Gly Lys Gly
Leu Glu Tup Val 35 40 45 AlasTyr lle Lys Gin AspsGly Asn Gin Lys
Tyr Tyr Val Asp Ser Val 50 55 60 Lys Gly Arg Phe Thr lle Ser Arg
veu Asp AsnradiyscAsn.perteu Ty 62140543 80, Lew Gin Met Asn
Ser Ben Arg Ala Glu Asp*Thr Ala Val Tyr TyrGys 85 90 95 Ala
Arg Glu Gly lle Lou Trp Phe Giy Asp Leu Pro Thr Phe Trp Gly 100

Tyr 3@b 40 Ser Asn Arg Bla Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Tle Ser Sar Leu Glu Pro
65 70 75 80

Glu Asp Phe ARla Vval Tyr Tyr Cys Gln Gln Arg Ser Bsn Trp Pro Ala
85 90 85

Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105

<210> 5

<211> 147

<21Z» PRT

<213> Homo sapilens

<400> 5
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 § 10 i5

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
20 25 30

Leu Rla Trp Tyr Gln Gin Lys Pro Glu Lys BAla Pro Lys Sexr Leu Ile
35 40 45

Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

3/58



Gin Gly Thr Lau Val Thr Val Ser Ser 115 120 5/59 <210> 9
<211> 121 <212> PRT <213> Homo sapiens <400> 9 Gin Val
Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 1510
GlulEpSerLau Arg bou Bar GysAladiarerGlyRhe.the Rhe Her
Her Tyr 20 2530 Gly Met His Trg®al Arg Gin Ala PresGly Lys Gly
Leu Glu Trp Val 35 40 45 Ala Val lle Trp Tyr Asp Gly Her Lys Lys
Thr TR Touy AdanAsiy Her Wad &0 55601 GhyGly Arg Phe Thr IIe_Her
Arg Asp A%h Her Lys Asn Thit%u Tyr 65 70 75 80 Leu Gin Met
Asn Her Leu Arg Ala Glu Asp Thr Ala Val Phe Tyr Cys 85 90 95
<213 Arg Asp Leu Asn lle Met Val Trp Gly lle Phe Asp Tyr Trp Gly
212002205 110 Gin Gly Thr Leu Val Thr Val Her Her 115 120 <210>
<2130 €2dd »2p2dn<212> PRT <213> Homo sapiens <400> 10 Glu
<spcd@l GIn Leu Val Glu Her Gly Gly Gly Leu Val Gin Pro Gly Gly 15
"~ 10 15 Her Leu Arg Leu Her Cys Val Gly Her Gly Phe Thr Phe Ser

Asp Sop -FW g@tZ?zgmln Ser Fro Ser ?gr Leu Ser Ala Ser ;7:1 Gly
1

Asp Arg Val Thr Ile Thr Cys Bxg Ala Ser Gin Gly Ile Ser Ser Trp
20 25 3¢

Leu Ala Trp Tyr Gln Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile
35 40 45

Phe Ala Ala Ser Ser Leu Gln Ser Gly Val Prc Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Len Gln Pro
65 70 75 80

Glu Asp Phe ZAla Thr Tyr Tyr Cys Gln Gin Tyr Asn Ser Tyr Pro Tyr
85 g0 95

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lysg
100 105

<2lo> 7

<211> 121

<212> PRT

<213> Homo sapiens

<400> 7
Glu Val Glin Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pre Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Gly Ser Giy Phe Thr Phe Ser Ser Tyr
20 25 30

Trp Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
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Trp Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45 Ala Tyr lle Lys Gin Asp Gly Per Glu Lys Tyr Tyr Val Asp
Her Val 50 55 60 6/59 Lys Gly Arg Phe Thr lle Ser Arg Asp Asn
Ala Lys Asn Ser Leu Tyr 65 70 75 80 Leu Gin Net Asn Ser Leu
Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Asp
A2 G 1 LeueTRp S Gly Asp fePro Thir T TRl Gise 360 165 110
Gin Gly lle Leu Val Thr Val Ser Ser 115 20 <210> 11 <211>
Lys 1%1 <w212h> PRT <213> Homo sapiens <400> 11 Glu Val Gin Lau
cxe\ial @it S&F Gy Gy Gfy 286 ¥ & Bro @R By *# 50 18 Ser
Len Arg Leu Ser Cys Ala Ala Ser Gly She Thr She Ser Ser Tyr 20

30 Trp Met Ser Trp Val Arg Gin Ala Pro Gly Lys Giy Leu Glu
b 125% \%f é%zl%ﬁé’ Ria gawz% ?_%Js G REG Cly Ser BIFYY S Pyr Tyr
Val Asp Ser Val 50 55 60 Lys Gly Arg She Thr lle Ser Arg Asp
212 ASH Ala Lys Asn.gerk.ouTyr..65,70 75 80 Lou %&) Met Asn Ser
: Leu Arg i.ldg Glu IAsp Thr Rlafialz¥§r 'Igflr Cf/s%g LQQq‘:’fP A?éyArg
Asp Gly lle Lou Trp She Gly Asp lle Pro Thr Tyr Trp Gly 100 105
cin 110 Gin fGly Jhr keu)alsEhradal Ser Ser

115 120

<210> §

<Z11l» 121

<212> PRT

<Z13> Homo sapilens

<400> 8
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leuw Val Gin Pro Gly Gly
1 5 16 i5

Sex Leu Arg Leu Ser Cvs Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Trp Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Tyr Ile Lys Gln Asp Gly Bsn Glu Lys Tyr Tyr val Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys BAsn Ser Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr BAla Val Tyr Tyr Cys
85 99 ‘ 95

Ala Arg Glu Gly Ile Leu Trp Phe Gly Asp Leu Pro Thr Phe Trp Gly
100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

5/5¢%



115120 <210> 12 <211> 120 <212> PRT <213> Homo sapiens
7/59 <400> 12 Glu Val Gin Leu Val GIn Her Gly Gly Gly Leu Val
His Pro Gly Gly 1510 15 Her Leu Arg Leu Her st Ala Gly Her
<2163ly £he Thr Phe Her Her Tyr 20 25 30 Ala Met His Trp Val Arg
<213in!Aka Pro Gly Lys Gly Leu Glu Trp Val 35 40 45 Her Ala lle Gly
hr ly Thr Tyr Tyr Ala Asp Per Val Lys 50 55 60 Gly
<2£Ergf§£¥e§%%r%§ Her Arg Asp Asn Ala Lys Asn Her Leu Tyr Leu 65
<40%70 75 80 GIn Met Asn Her Lou Arg Ala Glu Asp Met Ala Met Tyr
Gly
s1n TV GYs Ala 85 99,95 Lyaye V@' PR ouLeu Trp Phe
1 Glu Phe Tyr Trp Gly Gln 100 105110 Gy Thr Lerlf\zgi"IPﬁFVal
Her Her 115 120 <210> 13 <211> 121 <212> PRT <213> Homo

ser sapiens 1s40Qz $A Gl iabGln Lay Val G.u HerGly Gly.Gly Leu
Val GIn Pfo Gly Gly 15 10 25 Per Leu Arg Leudder Cys Ala Ala
Her Gly Phe Thr Phe Per Her Tyr 20 25 30 Trp Met Her Trp Val

Gly ¢y %lﬂ Ada oo Gly mg&yﬁ@%@%;imwligu Glu Trp Val

Ala Val Ile Trp Tyr Asp Gly Ser Lys Lys Tyr Tyr Ala Asp Ser Val
30 55 60

Glu Gly Arg Phe Thr Ile Séx Arg Asp Bsn Ser Lys Asn Thr TLeu Tyr
&5 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Phe Tyr Cys
85 90 95

Rla Arg Asp Leu Asn Ile Met val Tr Gly Ile Phe Asp Tyr Trp Gly
100 108 110

g
=
H

Gln Gly Thr Lew Val T Val Ser Ser
115 1z0

<210> 10

<21i» 121

<212> PRT

<Z213> Homo sapiens

<400> 10
Glu Val GIn Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Val Gly Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Trp Met Ser Trp Val Arg Gln Als Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Tyr Ile Lys Gln Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Val
30 55 &0

1
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3540 45 Ala Tyr lle Lys Gin Asp Gly Her Glu Lys Tyr Tyr Val Asp
Her Val 5055 60 Lys Gly Arg The Thr lle Her Arg Asp Asn Ala
Lys Asn Ser Leu Tyr 65 70 75 80 8/59 Leu GIn Met Asn Her Leu
Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Asp
or° Giy fEALte THY Bhe &ty AspAselrPIdFhEMy ATrpS8lyLel00/205 110
GlIn Gly Thr Lau Val Thr Val Ser Her'715 120 <210> 14 11>
118 <212> PRT <213> Homo sapiens <400> 14 Glu Val GIn Leu
e et &ih 88 B Tt B HeuValigs Bro*Gly Bly TeF5I10 85 Ser
Leu Arg Leu Her Cys Ala Gly Ser Gly Phe Thr Phe Her Ser Tyr 20
a1s 22.30 A)%{MegHis TTrP V?%I Aér C%in AIIa Pro Gly Lys Gly Leu Glu
TP VA 33 4045 Per AR e By Ma ey Bl By THhrs©Hyr Ala
Asp Ser Val Lys 50 55 60 Gly Arg Phe Thr lle Ser Arg Asp Asn
cin B8 LYs Asn,3erlou Tyrley 65707580 Gln Met Asn Ser Leu
Arg Ala Glu Asp Met Alg.Mal Tyr Tyr Cys Ala 85 90 95 Arg Val Val
Val Val Val Gly Phe Phe Asp Tyr Trp Gly GIn Gly Thr 100 105
<21011Q,Lou Val Thr Val Per Ser 115

<211> 12}
<2l2>» PRT
<213> Homo sapiens

<400> 11
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
i 5 10 i5

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Ty

Trp Met Ser Trp Val Arg Glin Ala Pro Gly DLys Gly Leu Glu Trp val
35 40 45

Ala Tyr Ile Lys Glin Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Val
50 55 : 60

Lys Gly Arg Phe Thr Ils Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 BO

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 a0 95

Ala Arg Asp Gly Ile Leu Tzp Phe Gly Asp Ile Pro Thr Tyr Trp Gly
100 105 110

Gln Gly Thr Leu Val Thr Vél Ser Ser
115 120

<2i0> 12

<211> 126

<212> PRT

<213> Eomo sapiens
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<210>15<211> 11 <212> PRT <213> Homo sapiens <400> 15
Arg Ala Ser GIn Gly lle Ser Asn Trp Leu Ala 1510 9/59 <210>
16 <211>7 <212> PRT <213> Homo sapiens <400> 16 Ala Ala
<40Pgr fHer Leu GIn Per 15 <210> 17 <211>9 <212> PRT <213>
c1HANQ 5ARIENS. <0031 :GinGinlytAspPas T yePra Arg.fhr 1
1 5<210> 18 «211>11 <212> PRY <213> Homo sapiéns <400>
18 Arg Ala Per GIn Per Val Per Per Tyr Lou Ala 1510 <210> 19

ser<2dlzrf sAl2er RRT213% Blonmoisapiernts: #he Ser Ser Tyr
20 25 30

Ala Met His Trp Val Arg Gln Ala Pro Gly Dys Gly Leu Glu Trp Val
35 40 45

Ser Ala Ile Gly Thr Gly Gly Gly Thr Tyr Tyr Ala Asp Ser Val Lys
Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr Leu

Gin Met Asa Ser Leu Arg Ala Glu Asp Met Ala Met Tyr Tyr Cys Alzs
85 90 95

Lys Ser Gly Val Pro Leu Leu Trp Phe Gly Glu Phe Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser
113 120

<2310> 13

<211> 121

<212> PRT

<213> Homo saplens

<400> 13
Glu Val Gln Leu Val Glu Ser Gly Gly Giy Deu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Sexr Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Trp Met Ser Trp Val Arg Gln Ala Fro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Tyr Ile Lys Gln Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Val
50 53 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 15 80
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<400> 19 Asp Ala Per Asn Arc Ala Thr 15 <210> 20 <211>9
<212> PRT <213> Homo sapiens <400> 20 Gin GIn Arg Asn Asn
Trp Pro Trp Thr 15<210>21 <211>7 <212> PRT <213> Homo
rex $2RIG0S 10/59 400> 21 Thr Ala Ser.genLeq Gin %ggrl <210>
22 <211> 9 &212> PRT <213> lomo sapiens <40Q3 22 Gin Gin
Tyr Asn Ser Tyr Pro Arg Thr 15 <210> 23 <211> 10 <212> PRT

rla %24 33 HOM0 saRIANS 54002:23:GINGIN ArgmerAsh. T rp Pro Ala

Leu Thr ®® 10 <210>24 105 110
Gln Gly Thr Leu Val Thr Val Ser Ser
115 120
<210> 14
<Z11> 118
<212> PRT

<213> Homo sapiens
<400> 14

Glu Val Gln Leu Val Gln Ser Gly Gly Gly DLeu Val His Pro Gly Gly
1 5 i0 15

Ser Leu Brg Leu Ser Cys Ala Gly Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Ala Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ala Ile Gly Ala Gly Gly Gly Thr Tyr Tyr ala Asp Ser Val Lys
50 85 60

Gly Azg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr Leu

Gln Met Asn Ser Leu Arg Ala Glu ksp Met Ala Val Tyr Tyr Cys Ala
85 a0 85

Arg Val Val Val Val Val Gly Phe Phe Asp Tyr Trp Gly Gln Gly Thr
100 1¢3 110

Leu Val Thr Val Ser Ser

115
<210> 137
<211> 11
<212> PRT

<213> Homo sapiens
<400> 15

Arg Ala Ser Gln Gly Ile Ser Asn Trp Leu Ala
1 5 i0
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<211> 11 <212> PRT <213> Homo sapiens <400> 24 Arg Ala
Ser Gin G1y lle Ser Per Trp Leu Ala 15 10 <210> 25<211>9
<212> PRT <213> Homo sapiens <400> 25 Gin Gin Tyr Asn Thr
Tyr Pro Arg Thr 15 <210> 26 <211>9 <212> PRT <213> Homo
“21@apiens <400> 26 Gin Gin Tyr Asn Ser Tyr Pro Tyr Thr 15 11/59
2120105 27 <211> 5 <212> PRT <213> Homo sapiens <400> 27

<21
<21Bersbys BgpMet Ser 15 <210> 28 <211> 17 <212> PRT <213>

<s0dd0Mo sapiens <400> 28

Ala Rla Ser Ser Leu Gln Ser
1 5

<210> 17

<211> 3

<Z12> PRT

<213> Homo szplens

<4Q0> 17

Gln Gla Tyr Asp Ser Tyr Pro Arg Thr
1 5

<210> 18

<21ii> 11

<212> PRT

<213> Homo sapliens

<4G0> 18

Arg Ala Ser Gln Ser Val Ser Ser Tyr Leu Ala
1 5 10

<210> 1@

<211i> 7

<212> PRT

<213> Homo sapiens

<400> 19

Asp Rla Ser Asn Arg Ala Thr
1 5

<210> 20

<211i> 9

<212> PRT

<213> Homo sapiens

<400> 2§
Gin Gln Arg Asn Asn Trp Pro Trp Thr
1 8

<210> 21

<21i> 7

<212> PRT

<213> Homo sapiens
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Tyr lle Lys GIn Asp Gly Asn Gin Lys Tyr Tyr Val Asp Her Val Lys
1510 Gly <210> 29 <211>12 <212> PRT <213> Homo
sapiens <400> 29 Glu Gly lle Leu Trp Phe Gly Asp Lou Pro Thr
<40&he?q 510 <210> 30 <211>5 <212> PRT <213> Homo sapiens
rnr<fQ0z.30:Rer JysGleMet His 15 <210> 31 <211> 17 <212>
1 PRT <213> Homo sapiens <400> 31 Val lle Trp Tyr Asp Gly Her
Lys Lys Tyr Tyr Ala Asp Ser lal Glu 15 10 Gly 12/59 <210> 32
<216R1%» 12 <212> PRT <213> Homo sapiens <400> 32 Asp Let

<21Axn fie met Val Trp Gly lle the Asp Tyr 1510
<212>  PRT .

«213> Homo sapiens
<400> 22

Gln Gln Tyr Asn Ser Tyr Pro Arg Thr
1 5

<210> 23

<2l1> 10

<212z> PBRT

<213>» Homo sapiens

<400> 23

Gln Gln Arg Ser Asn Trp Pro Ala Leu Thr
1 5 10

<210> 24

<21l> 11

<Z212> PRT

<213> Homoe saplens

<400> 24

Arg Ala Ser Gln Gly Ile Ser Ser Trp Leu Ala
1 5 10

<210> 25

<211> &

<212> PRT

<213> Homo sapiens

<400> 23

Gln Gln Tyr asn Thr Tyr Pre Arg Thr
1 5

<210> 26

<21i1l> 9

<212> PRT

<213> Homo sapiens

<400> 26

Gln Gln Tyr Asn Ser Tyr Pro Tyr Thr
1 5
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<210> 33 <211> 17 <212> PRT <213> Homo sapiens <400> 33

Tyr lle Lys Gin Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Val Lys 1

51015 Gly <210> 34 <211> 12 <212> PRT <213> Homo
:gigép@ns <400> 34 Asp Gly lle Len Trp Phe Gly Asp lle Pro Thr
<213Yr pkd 10 <210> 35 <211>5 <212> PRT <213> Homo sapiens
<2124000n858erPyr Ala Met His 15 <210> 36 <211> 16 <212>
<40BRT,5213> Homo sapiens <400> 36 Ala lle Gly Thr Gly Gly Gly

Thr Tyr Tyr Ala Asp 5er Val Lys Gly 151015 13/59 <210> 37
ger<23$1$r211‘49é2§32> PRT

<210> 28

<21ll>» 17

<212> PRT

<213> Homo sapiensg

<400> 2B

Tyr Ile Lys Gln Asp Gly Asn Glu Lys Tyr Tyr Val Asp 3Ser Xgl Lys
10
1 5

Gly

<210> 29

<211l> 12

<212> PRT

<213> Home sapiens

<400> 29

Glu Gly Ile Leu Trp Phe Gly Asp Leu Pro Thr Phe
10
1 5

<210> 30

<2li> 5

<212> PRT

<213> EBEomo saplens

<400> 30

Ser Tyr Giy Met His
1 5

<210> 31

«21i> 17

<212> PRT

<213> Homo sSapiens

<400> 31

val Ile Trp Tyr Asp Gly Ser Lys Lys Tyr Tyr Bla Asp Ser Val Glu
1 5 i0 15

Gly
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<213> Homo sapiens <400> 37 Gly Val Pro Lou Leu Trp Phe Gly
Gin Phe Tyr 1510 <210> 38 <211>12 <212> PRT <213>
Homo sapiens <400> 38 Asp Gly lle Lau Trp Phe Gly Asp Leu
Pro Thr Tyr 1510 <210> 39 <211> 16 <212> PRT <213> Homo
<>19apiens <400> 39 Ala lle Gly Ala Gly Gly G1ly Thr Tyr Tyr Ala Asp
<2:%8er Val 1ys Gly 15 10 <210> 40 <211>10 <212> PRT <213>
zii%nfﬁkaggeggn;mw 40 Val Val Val Val Val Gly Phe Phe Asp Tyr
5 16 <2105 41 <21.1> 326 <212> PRT <213> Homo sapiens
<40840G32 41 Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro

15 Y8, S8L AR 1B 30115 .Ser, Thr-See Gly Rek Thr Ala Ala Lau Gly
1 Cys Lau Val lsys Asp Tyr 1¢

<210> 33

<211> 17

<212> PRT

<213> Homo sapiens

<400> 33

Tyr Ile Lys Gln Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Val Lys
1 5 10 i5

Gly

<210> 34
<211> 12
<23i2>» PRT N
<213> Homo sapiens

<400> 34

Asp Gly Ile Leu Trp Phe Gly Asp Ile Pro Thr Tyr
1 5 10

<210> 35

<2il> 5

<212> PRT

<213> Homo sapiens

<400> 35
Ser Tyr Ala Met His

1 5

<210> 36

<211> 16

<212> PRT

<213> Homo sapliens

<400> 36

Ala Ile §ly Thr Gly Gly Gly Thr Tyr Tyr Als RAsp Ser Val Lys Gly
1 5 io 15
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20 25 30 Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala
Lou Thr Ser 35 40 45 14/59 Gly Val His Thr Phe Pro Ala Val Leu
Gin Per Peer Gly Leu Tyr Per 50 55 Lou Per Per Val Val Thr Val
Pro Per Per Asn Phe Gly Thr Gin TThhr 65 70 75 Tyr Thr €ys
<2197 Adn Val Asp His Lys Pro Per Asn Thr Lys Val Asp Lys 85 90 Thr
<212> \barGin Arg Lys Cys Cys Val Gin Cys Pro Pro Cys Proo Ala Pro
<213> FROC165 P Val Ala Gly Pro Per Val Phe Leu Phe Pro Pro Lys Pro
<ap0> s Asp 115 120 Thr Leu Met lle Per Arg Thr Pro Gin Val Thr Cys
Val val val A%p 1§h0 1%5 (13%9 PVQITSrer His Glu Asp Pro Gin Val
s1y VeG R PRERASH TH8 TVF Val Asp {61y 60 145 150 155 Val Glu Val
His Asn Ala Lys Thr Lys Pro Arg Gin Glu Gin Phe Asa 165 170
o105 175 Per Thr Phe Arg Val Val Per Val Lau Thr Val Val His Gin Asp
<2115 T}E} 180 185 Gly Len Pro Lou Asn Gly Lys Gin Tyr Lys Cys Lys
<z12> VialPer Asn 2Lys 05 195 200 Ala Pro lle Gin Lys Thr lle Per Lys
<213> TI"EyE 22V Gin Pro Arg Glu 210 215 Pro Gin Val Tyr Thr Leu
<400> Pt® Pro Per Arg Glu Glu Met Thr Lys Asn 225 230 235 240 Gin
Val Per Len Thr Cys L Lys, Gly- Rbe Tyr Pro Per Asp lle 245
hew e gFéI%YTQr%\é%l]l Fgleﬁr: Asn C?Iy Gin Pro Glu Asn Asn
Tyr Lys Thr

<210> 395

<211> 16

<212> FPRT

<213> Homo sapiens

<40C> 38

Ala Ile Gly Ala Gly Gly Gly Thr Tyr Tyr Ala Asp Ser Val ?gs Gly
i0
1 5

<210> 40

<gii> 10

<212> PRT

<213> Homo saplens

<400> 40

val Val Val Val Val Gly Phe Fhe Asp Tyr
10
1 5 .

<210> 41

<211l> 3Z%

<212> PRT

<213> Homo sapiens

. <400> 41

ala Ser Thr Lys Gly Pro Ser Val Phe Pxo Leu dla Pro Cys ?;r Arg
10
1 5

Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val ggs Bsp Tyr
20 25

Phe Pro Glu Pro val Thr Val Ser Trp Asn Ser Gly ﬁéa Leu Thr Ser
35 40
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260 265 270 Thr Pro Pro Met Lou Asp Per Asp Gly Per Phe The
Leu Tyr Per Lys 275 280 285 15/59 Lau Thr Val Asp Lys Ser Arg
Trp Gin Gin Sly Asn Val Phe Ser Cys 290 295 300 Ser Val Met
His Glu Ala Lau His Asn His Tyr Thr Gin Lys Ser Len 305 310 315
1,500, L gﬁuxﬁ%sf?&%@wgys@;@@w@wwa 532116 330 se212>
Pﬁjr <213> Homo sagiens <400> 42 AlgéSer Thr Lys Gly Pro Ser
Val Phe Pro Leu Ala Pro Ser Ser Lys 151015 Ser Thr Ser Gly
1Ol THE AR Ala Let Gly: Gys lsedl Meal bys Aepclyri2@ 25-:30::Phe
¢5 Pro Gin Pro Val Thw Val Ser Trp Asn 3&r Gly Ala Lau Thr Ser 35
40 45 Gly Val His Thr Phe Pro Ala Val Leu Gin Ser Ser Gly Lau
ryd ¥hS€0s 505580z auiSerHery akvabT h&v&bfPrWSé;FBéﬂif Ser
Lau Gly Thr Git Thr 65 70 75 80 *Tyr lie Cys Asn Val’Asn His Lys
Pro Ser Asn Thr Lys Val Asp Lys 85 90 95 Lys Val Glu Pro Lys
mSesCys:Asp lys T His Thr €ys ProProfey S0 3 65°1 18Pro
Ala Pro Gi§%Leu Lou Gly Gly P8 Set Val Phe Leu Phe Pro Pro

115120 125 Lys Pro Lys Asp Thr Leu Met lle Ser Ar%;l'shgsgro Glu

rhe Leu Fhe Pro Pro Lys Pxo
Pr&/abﬂﬁ??ﬁ;ﬂ?;@ 1383 Y¥ab <20 ae

Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp
130 135 140

Val Ser His Glu Asp Pro Glu Val Gln Phe Asn Trp Pyr Val Asp Gly
145 » 150 155 160

val Glu Val His Aen Ala Lys Thr Lys Pro Arg Giu Glu Gln FPhe Asn
165 170 175

Ser Thr Phe Arg Val Val Sex ¥al Teu Thr Val Val His Gln aAsp Tre
180 185 190

TLew Asn Gly Lys Glu Tyx Lys Cys Lys Val Ser Asn Lys Gly Leu Fro
185 200 205

2la Pro Ile Glu Lys Thr Ile Ser Lys Thr Lys Gly Gln Pro Arg Glu
210 215 220

Pro Gin Val Tyr Thr Leu Pxo Pro Ser Arg Glu Glu Met Thr Lys Asn
225 230 235 240

Gin Val Ser Lew Thr Cys Leu Val Lys Gly Fhe Tyr Pro Ser Asp Lle
245 250 255

ala val Glu Trp Glu Ser Asn Gly Gln Fro Glu Asn Asp Tyr Lys Thr
260 265 270

Thr Pro Pro Met Leu Asp Ser Asp 3ly Sex Phe Phe Leu Tyr Ser Lys
275 280 285
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Val Val Val Asp Val Her His Glu Asp Pro Gin Val Lys Phe Asn Trp
145 150 155 160 Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr
Lys Pro Arg Glu 16/59 165 170 175 Glu Gin Tyr Asn Ser Thr Tyr
Arg Val Val Her Val Leu Thr Val Leu 180 185 190 His GIn Asp Trp
I?e'*ll_zgii;tg Ash Bly bysSluaTy by ssCy sy sival BersAsihe195-26Q 205
Lys Ala Leu Pro Ala lle Glu Lys Thr #&%er Lys Ala Lys Gly
210 215 220 GIn Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro
Sor Ser g Asp Biu 225230 236240 ey Thr bys AsnsainiVal Ser
Lou Thr Cys Leu’Val Lys Gly Phe Ty+345 250 255 Pro P&t Asp
" lle Ala Val Glu Trp Glu Her Asn Gly Gin Pro Glu Asn 260 265 270
= A8h TS B fir Fir Pro Pro Val Lou Asp Ser Asp Gly Ser Phe
Phe 275 280 285 Leu Tyr Ser Lys Leu Thr Val Asp Lys Her Arg
<210LP In GIn Gly Asn 290 295 300 Val Phe Her Cys Ser Val Met
<21165isfadu Ala Leu His Asn His Tyr Thr 305 310 315 320 Gin Lys
<2128erkeu Ser Lou Her Pro Gly Lys 325 330 <210> 43 <211> 107
<2132 F9PRT€13> Homo sapiens <400> 43 Arg Thr Val Ala Ala
<400ProsSer Val Phe lle Phe Pro Pro Son Asp Glu 151015 Gin Lou

a1a LYS Her Gly Thr Ala Ser Val Val Cys Leu Lou Asn Asn Phe -
: a T r Ly giy Pro Ser Val Phe ?3‘0 Leu Ala Proc Ser Ser Lys
% 15

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45

Gly \éfgl His Thr Phe Pro Ala val Leu Giln Ser Ser Gly Leu Tyr Ser
55 60

Leu Ser Ser Val Val Thr Val Pre Ser Ser Ser Leu Gly Thr Gln Thr
65 70 75 80

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 S0 85

Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 105 i1o

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Bro Pro
115 126 125

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
130 138 140

Val Val val Asp Val Ser His glu Asp Pro Glu Val Lys Phe Asn Trp
145 150 155 160

Tyr Val Asp Gly Val Glu Val His &Zsn Ala Lys Thr Lys Pro Arg Giu
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20 25 30 Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys Val Asp Asn
Ala Leu GIn 35 40 45 17/59 Ser Gly Asn Ser GIn Glu Ser Val Thr
Glu GIn Asp Ser Lys Asp Ser 50 55 60 Thr Tyr Ser Leu Ser Ser
Thr Leu Thr bes Ser Lys Ala AspiTyr Glu 65 70 75 8@sLys His
Lys Val Tyr Ala Cys Glu Val Thr His Gin Gly Lea Ser Ser 85 90 95
o1u R VYal ok Lys Ser Rhe AsnAra,GlyGlyCys100,105, $210> 44
<211> 4470<212> PRT <2133sHomo sapiens <4€0> 44 Glu Val
Gin Lou Val Glu Ser Gly Gly Gly Leu Val GIn Pro Gly Gly 1510
His Bin 3ep ey Afg bau SerGyssAlarlynaetly Rhe. Thi.Phe.Ser Ser
Tyr 2625 30 Trp Met SéX®Trp Val Arg GIn ARPro Gly Lys Gly
Leu Glu Trp Val 35 40 45 Ala Tyr lle Lys Gin Asp Giy Asn Glu Lys
Lys Ty Tyn PabAgp Ser Val 80 556004 ysGly-ArgsPhe Th deSer Arg
AS5p Asn Ala Lys Lys®Ser Leu Tyr 65 7022880 Leu Gin Met Asn
Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Ala
23‘; Arg Gt Biy RecLer TR Phie Bly AsprerRrésehrfhssT rpiGiy 100
105 120 Gin GlyAie Lou Val Thr Val &&r Ser Ala Ser Thri4s Gly

Pro Ser 115 120 125
Leu Thr Lys Asn Glnp Val Ser Leu Thr Qys Leu Val Lys Gly Phe Tyr

245 250 255

Pro 8Ser Asp Ile Ala Val Glu Txp Glu Ser Asn Gly Gln Pro Glu Asn
260 265 270

¥

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
275 280 285

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn
290 285 300

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tvr Thr
305 310 315 320

Gln Lys Ber Leu Ser Lieu Ser Pro Gly Lys
325 330

<210> 43

<211> 107

<212> PRT

<2313> Homo sapiens

<400> 43
Arg Thr Val Ala Rla Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu
1 5 10 15

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
20 25 30

Tyr Pro Arg Glu Ala Lys Val Glin Trp Lys Val Asp Bsn Ala Leu Gln
35 40 45
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Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala
130 135 140 Ala Lau Gly Cys Lou Val Lys Asp Tyr She Pro Glu
Pro Val Thr Val 18/59 145 150155 160 Her Trp Asn Her Gly Ala
Leu Thr Her Gly Val His Thr Phe Pro Ala 165 170 175 Val Leu
Ser Glm Mer Frer @ly GeastyriderrhersHesidersyalsYal T hisy &l 180
785 190 Pro Her HefAsn Phe Gly Thr Gf§ Thr Tyr Thr Cys Asn
Val Asp His 195 200 205 Lys Pro Her Asn Thr Lys Val Asp Lys
Tor Py Vel Gt Arg By BysiEYS 21021 8:220\ietk Glep Gys Bro Pro
Cys Pro Ala Pro Pro Val Ala Gly Pro Ber Val 225 230 235 240
Phe Lou Phe Pro Pro Lys Pro Lys Asp Thr Lau Met lle Her Arg Thr
e 5a% 550 955, b IV A THEE R VALV AV &l ASpVeeHer His
G1lu Asp Pro Glu 260 265 270 \?al Gin Phe Asn Trpg‘?”yr Val Asp
bro %I}/ Val Glu Vval I;Hs Asn Ala ?ijs 275 280 285 Thr Lys Pro Arg
Gin Gl i Phe AsA TSR BIfE AR Val Val Her 290 295 300
Val Leu Thr Val Val His Gin Asp Trp Lea Asn Gly Lys Glu Tyr Lys
«210309 310 315 320 Cys Lys Val Her Asn Lys Gly Leu Pro Ala Pro
<z11He @Gl Lys Thr lle 325 330 335 Her Lys Thr Lys Gly Gin Pro Arg
jﬂ;;&llﬁfro Gin Val Tyr Thr Leu Pro 340 345 350 Pro Her Arg Glu
Glu Met*TRrTys Asn Gin Val Her Lea Thr Cys Leu 355 360 365
<400%/aktys G1ly Phe Tyr Pro Her Asp lle Ala Val Glu Trp Glu Her Asn

?lu §a7loeeiZ5L§§Q51a1 Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
i0 15

Ser Leu Arg Leu Ser Cys Ala Gly Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Trp Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly DLeu Glu Trp Val
35 46 43

Ala ggr Ile Lys Gln Asp Gly Asn Glu Lys Tyrx Tyr Val Asp Ser Val
55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Lys Ser Leu Tyr
65 70 75 80

Leu &ln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 aG 95

aAla Arg Glu Gly Ile leu Trp Phe Gly Rsp Leu Pro Thr Phe Trp Gly
180 1058 110

Gln Gly Ile Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser
115 120 125

Val Phe Pro ILeu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala
13¢ 135 140

Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val
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Giy Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met Lou Asp
Her 385 390 395 400 19/59 Asp Gly Her Phe Phe Leu Tyr Her
Lys Leu Thr Val Asp Lys Her Arg 405 410 415 Trp Gin Gin Gly
145 Asn Val Phe Heri&ys Her Val Met Hig;65lu Ala Leu 420 425 430
His Asn His Tyr Thr Gin Lys Ser Leu Her Leu Her Pro Gly Lys 435
ser 440 A4D 52197 40 <R11x 214, 2zPRT 213> Hom saplens
<400> 45 Aspile Gin Met Thr Gnnvﬁrier Pro Her Her Lle«lg er Ala
Her Val Gly 1510 15 Asp Arg Val Thr lle Thr Cys Arg Ala Her
Val Gin @Ji{ H@z:HiférrA&s.E} IEQ %Qrzéﬁgeh-%ﬁ@g r‘pcxlT ¥Ep ’,’LerGyglLys Pro
Glu Lys A& Pro Lys Her Ler:bie 35 40 45 Tyr AlaeAla Her Her Leu
Gin Her Giy Val Pro Her Arg Phe Her Gly 50 55 60 Her Gly Her
rro Gly o Asp RhesThrrbeuhhrledderkier ) LnGinPre. 6940 75 80
Glu &Sp Phe Ala Thr TyE®r Cys Gin Gin Ty&9Asp Her Tyr Pro Arg
8590 95 Thr Phe Gly Gin Gly Thr Lys Val Glu lle Lys Arg Thr Val
Lys Mo Ada 4007165.4510Proskery atPhellle:RPheProLroHes Asp
Gfu Gin Leu Lys HeFBly 115 120 125 Ht Ala Her Val Val Cys
Lou Leu Asn Asn Phe Tyr Pro Arg Glu Ala 130 135 140 Lys Val

275 Ot b TS Val Fep*Asri-Ald et SiTrHer Gl AsreHer Gin

Phe Leuw Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Sex Arg Thr
245 250 255

Pre Gilu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu
260 265 270

Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys
275 280 285

Thr Lys Preo Arg Glu Glu Gln Phe Asn Ser Thr Phe Arg Val val 3Ser
290 295 300

Val Leu Thr Val Val His Sln Asp Trp Leu Asn Gly Lys Glu Tyr Lys
305 310 315 320

Cys Lys Val Ser Asn Lys Gly Leu Pro Ala Pro Ile Glu Lys Thr Ile
325 330 335

Ser Lys Thx Lys Gly Gln Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro
340 345 350

Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu
355 360 385

Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn
37¢ 375 380

Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met Leu Asp Ser
385 3980 385 400
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145 150 155 160 20/59 Glu Ser Val Thr Glu GIn Asp Ser Lys Asp
Ser Thr Tyr Ser Leu Ser 165 170 175 Ser Thr Leu Thr Lau Ser
Lys Ala Asp Tyr Gin Lys His Lys Val Tyr 180 185 190 Ala Cys
Glu Val Thr His Gin Gly Lau Ser Set Pro Val Thr Lys Ser 195 200
A 205 Phe Asn Arg Gly Glu Cys 210 <210> 46 <211> 447 <212>
PPRT 22132 g bSapiens  <Mo0sa 5G| ab BiftseevakGin Ser
Gly Gly Gly Leu Val Gin Pro Gly éﬁ% 151015 Ser L0 Arg Leu
TrPSG% %¥§ Ala AIa_Selr Gly Phe Thr Phe Ser Ser Tyr 20 25 30 Trp
Met Her T5p Val Aty &in 258 P Bly Lys'Gly Pou@irrgval 35
40 45 Ala Tyr lle Lys Gin Asp Gly Asn Glu Lys Tyr Si'yr Val Asp Ser
: 55.6Q. Lys Gly Arg Phe Thr lle Her Arg Asp Asn Ala Lys
Hls%%h %gé ﬁ%ruor%ﬁr 5%% %/}657%@6e‘ll_esﬁrdﬁul\}?eef 53 §£’f E&U Arg Ala
Glu Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Glu Gly lle Lou
<2105rp £2he Gly Asp Leu Pro Thr Phe Trp Gly 100 105 110 GIn Gly
<21Iphrdieu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Sex 115 120
212255 al the Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr

<21 Sapilert
Ala 130 135 140
<400> 45

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 i0 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Asn Trp
20 25 30

Leu Alz Trp Tyr Gln Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile
Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly

SBer Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln &ln Tyr Asp Ser Tyr Pro Arg
85 90 25

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala
100 105 110

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
115 120 125

Thr %la Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly ZAsn Ser Gln
145 150 155 160
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Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val
145 150 155 160 21/59 Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly
Val His Thr Phe Pro Ala 165 170 175 Val Leu Gin Ser Ser Gly
cioleer T Sr LBy Sty Sy vl Wl Ty ¥4 TF80™85° 1905 P56 Ser
Ser Asn Phe Efﬁ/ Thr Gin Thr Tyr Thr Cys Asn Val Asp His 195
200 205 Lys Pro Ser Asn Thr Lys Val Asg Lyfsii'gh{ \s/avla(flg ,rArg
Sex PBrCips s 2E0P1 528N 4B E Y P ProCy Pro Ala Pro
Pro Val Ala Gly Pro Ser Val 225 230 235 240 Phe Leu Phe Pro
Pro Lys Pro Lys Asp Thr L§u II}/Iet lle ggzr élgg Thr 245 250,205 Pro
Alae%ﬂx@grﬁ?lcéé‘\i‘éf\%P\f@%Aseﬁ V&I Ser His Glia Asp Pro Glu 260
265 270 Val Gin Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn
Ala Lys 275 280 285 Thr Lys Pro Arg Glu Glu Gin Phe Asn Ser
#RerBEpRAE ATg Val VAT Ser 290 295 300 Val Len Thr Val Val His Gin
Asp Trp Len Asn Gly Lys Giu Tyr Lys 305 310 315 320 Cys Lys
<2]}é@l Sgr Asn Lys Gly Lou Pro Ala Pro lle Gin Lys Thr lle 325 330
<2335 &er Lys Thr Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu
<2Ppp BHD 345,350 Pro Ser Arg Glu Glu Met Thr Lys Asn Gin Val
258 'SUCTRr CYS Leu 355 360 365 Val Lys Gly Phe Tyr Pro Ser
<4¢%sp He Ala Val Gin Trp Giu Her Asn 370 375 380 G1ly Gin Pro

<. 5in Asn Asn Ty Lys Thr Thy Rig Bro MetheudspeHe1385:390
1 395400 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyzr
20 25 36

Trp Met Ser Trp Val Arg Gim Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

ala Tyr Ile Lys Gln Asp Gly Asn Glu Lys Tyr Tyr Val Asp Ser Val
50 55 60

lys Gly Arg Phe Thr Ile Ser Arg Rep Bsn Ala Lys Asn Ser Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Als Glu Asp Thr Ala Val Tyrx ggr Cys
85 20

Ala Arg Glu Gly Ile Leu Trp Phe Gly Asp Leu Pro Thr Phe Txp Gly
100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro BSer
115 12¢ 125

val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala
130 135 140

Llaz Leu Gly Cys Leu Val Lys 2sp Tyr FPhe Pro Giu Pro Val Thr Val
145 150 155 160
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22/59 Asp Gly Her Phe Phe Lau Tyr Her Lys Lou Thr Val Asp Lys
Her Arg 405 410 415 Trp Gin Gin Gly Asn Val Phe Her Cys Her
Val Met His Glu Ala Lau 420 425 430 His Asn His Tyr Thr Gin
Lys Her Lau Her Leu Her Pro Giy Lys 435 440 445 <210> 47
<211> 451 <212> PRT <213> Homo sapiens <400> 47 Gin Val
Seréiﬁﬁéa%%@ Pler Bly By Siy Hal vl Bin Pro Bly Arg 21:5 10
15 Her Leu Arg Lau Her Cys AlaAla Her Sly She Tht’She Her
Her Tyr 20 25 30 Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Sly
Y2180 &1t Tip VA B8 A0 UBYAIEY Aite T TyraSy Sly"Ser'tys Lys
Tyr Tyr Ala Asp Her Val 50 5560 Glu Gly Arg the Thr lle Her
oro Agg AsP ,B\S%nPHsrgL sTAsré '!'lhig Leu Txﬂr 65 70 75 80 Lou Gin Met
ASh Eigr 18U AR A2 GluAsp FhPRIdVaSha TyFe 8590 95
Ala Arg Asp Leu Asn lle Met Val Trp Sly lle She Asp Tyr Trp Gly
0.Gin.Gly. Thr Leu Val Thr VVal Her Her Ala Her Thr Lys
e e e 115 T b VAT ST sk AT P8 KEE e Lys
Her Thr Her Gly Gly Thr Ala 130 135 140 Ala Lou Gly Cys Leu

val ¥l lys Asp Ty SheRr0.@inPra.val Thy Valk,145 150 155,160
225 Her Trp Asn Her2&ly Ala Len Thr HeeS8ly Val His Thr She42ro Ala

Phe Leu Phe Pro Pro Lys Pro Lys BAsp Thr Leu Met Tle Sér Arg Thr
245 250 258

Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu
260 265 270

Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys
275 280 285

Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Phe Arg Val Val Ser
254 2585 : 300

Val Leu Thr Val Val His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys
205 310 315 320

Cys Lys Val Ser Asn Lys Gly Leu Pro Ala Pro Ile &lu Lys Thr Ile
325 330 335

Ser Lys Thr Lys Gly Gln Pro Arg Glu Pro Glm Val Tyr Thr Leu Pro
340 345 350

Pro Ser Arg Glu Glu Met Thr Lys Asn Gin Val Ser Leu Thr Cys Leu
355 360 365

Val Lys Gly FPhe Tyr Pro Ser Asp Ile Ala Val Glu Trp Giu Ser Asn
370 375 380

Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met TLeu Asp Ser
385 390 385 400
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23/59 165 170 175 Val Lau Gin Ser Her Gly Leu Tyr Ser Leu Her
Ser Val Val Thr Val 180 185 190 Pro Her Her Ser Leu Gly Thr Gin
Thr Tyr lle Cys Asn Val Asn His 195 200 205 Lys Pro Ser Asn Thr
Lys Val Asp Lys Lys Val Gin Pro Lys Her Cys 210 215 220 Asp
Asp |41y Fhar His The Cys Bro Rio GysiBiorMarPrasluadd-apGly
225 230 23540 Gly Pro Her VdFPhe Lau Phe Pro P¥d Lys Pro
Lys Asp Thr Lau Met 245 250 255 lle Ser Arg Thr Pro Glu Val Thr
2p G Vel Vil Vel Az Ral $er diis sB60 2682 70 S AspPre.Glu
Val Lys Phé Asn Trp Tyr Val%A8p Gly Val Glu Vat3875 280 285
~ His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Her Thr Tyr
e 790 D55 BO0TKIG W alWal HlervatdrateT ey dicb atl Hiwy Sin Asp Trp
Lau Asn Giy 305 310 31% 320 Lys Glu Tyr If% Cys Lys Val Her
<210§sr3; Lys Ala Lau Pro Ala Pro lle 325 330 335 Glu Lys Thr lle Ser
<21lgys4§4a Lys Gly Gin Pro Arg Glu Pro GIn Val 340 345 350 Tyr Thr
<21zbawpRro Pro Her Arg Asp Gin Lau Thr Lys Asn Gin Val Ser 355
<213363'965 5146 Phr Cys Lou Val Lys Gly Phe Tyr Pro Her Asp lle Ala
<aoovalslu 370 375 380 Trp Glu Her Asn Gly Gin Pro Glu Asn Asn
. ’El';%/lr IEI}LIS Thr ;I;hr GYPro Pro 385 390 395 400 Val Leu Asp Her Asp
y Fér Phie Phé Ll Ty M 1y Y da'THValn 245§ 14057210 415

1

Ser Leu Arg Leu Ser Cys Bla Ala Ser Gly Phe Thx Phe Ser Ser Tyr
20 25 30

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Val Tle Trp Tyr Asp Gly Ser Lys Lys Tyr Tyr Ala Asp Ser Val
50 55 60

Glu Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Phe Tyr Cys
85 99 85

Ala Arg Asp Leu Asn Ile Met Val Trp Gly Ile Phe Asp Tyr Trp Gly
100 145 110

Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser
115 120 125

Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala
138 138 140

Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val
145 150 155 1860

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val Eis Thr Phe Pro ZAla
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Asp Lys Ser Arg Trp GIn Gin Gly Asn Val Phe Ser Cys Ser Val
Met 420 425 430 His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser
Lau Ser Lau Ser 435 440 445 Pro Gly Lys 450 <210> 48 <211>
214 <212> PRd <213> Homo sapiens <400> 48 GI;H!}e Val Leu
Thr GIn Ser Pro Ala Thr Leu Ser Lou Ser Pro Giy 15 10 15 GIZ%
Thr r Cys Arg Ala Ser Gin Sex Val Sex Ser Tyr
e B e T Al PIT AT Lo
Lou lle 35 40 45 Tyr Asp Ala Ser Asn Arg Ala Thr Gly lle Pro Ala
ruoA0: Rle Ser Sly £0 55.60,,S1Gly. Ser Gly, Thr Asp Phe Thr Lou
Thr lIE2Sex Ser Lou Glu Bro 65 70 75 80 "GlewAsp Phe AfaVal Tyr
Tyr Cys Gin Gin Arg Asn Asn Trp Pro Trp 85 90 95 Thr Phe Sly
rys Giro Gl B3k iy Yl Glu HeoLys:Ara This Vial Ala,Ala, 100 105 110
PR Sex Val Phe lle PHe Pro Pro Ser AspaBlu GIn Lou Lys Bar Gly
115 120 125 Thr Ala Sur Val Val Cys Leu Leu Asn Asn Phe Tyr
2sp Prg Abg Glu Aa £30 £35p14QvkysYali Sin-T oLk ys VabAgp,Asn
225 Ala Lou Gin Ser 8fy Asn Ser GIn 145350 155 160 25/59Glu Ser
Val Thr Glu Gin Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pre Lys Asp Thr Leu Met
245 250 ) 255

Ils Ser Arg Thr Pre Glu Val Thr Cys Val Val Val Asp Val Ser His
260 2865 270

Giuw Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val
275 280 285

His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thxr Tyr
290 295 300

Arg Val Val Ser Val Leu Thr Val Leu His Gin Asp Trp Leu Asn Gly
305 310 315 320

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile
325 330 335

Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gin Val
. 340 345 350

Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser
355 360 365

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu
370 375 380

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
385 390 3585 400

Val Leu Asp Ser Asp Gly Ser Phe Phe leu Tyr Ser Lys Leu Thr Val
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165 170 175 Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His
Lys Val Tyr 180 185 190 Ala Cys Gin Val Thr His GIn Gly Leu
Ser Ser Pro Val Thr Lys Ser 195 200 205 Phe Asn Arg G1ly Glu
Cys 210 <216%49 <211> 433 42{2> PRT <213> Homo sapiens
<400> 49 Arg Thr Val Ala Ala Pro Ser Val Phe lle Phe Pro Pro
nspSEx Asp Glu 5 46 15~ G Bow Iy @er%w%rjé BLrH7al val
Cys Leu L%88i Asn Asn Phe 20'%5 30 Tyr Pro Arg Glu Ala Lys Val
GIn Trp Lys Val Asp Asn Ala Leu GIn 35 40 45 Ser G1ly Asn Ser
B GG\ THRGHF G ASp Sér s RIp:Spr" 5055 8T Thr
Tyr Sé&flou Ser Her Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu 65
70 75 80 Lys His Lys Val Tyr Ala Cys Gin Val Thr His GIn Gly Leu
ProS@rySers85 90 95 Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
Afa%er Thr Lys Gly 100 105 110 Pro 5er Val Phe Pro Lou Ala Pro
Cys Ser Arg Ser Thr Ser Glu Ser 115 120 125 Thr Ala Ala Leu
<2381y Eys Leu Val Lys Asp Tyr Phe Pro Gin Pro Val 130 135 140
<z1kBr dakSer Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
<223/5§TRAS5FIBFIS5 160

<400> 48
Giv Tle Val Leu Thr Gin Ser Pro Ala Thr Leu Ser Leu Ser igo Gly
1 5 10

Glu Arg Ala Thr Leu Ser Cys Arg Als Ser Gin Ser Val Ser Ser Tyx

Ten Ala Trp Tyr Gln Glp Lys Pro Giy G6ln Ala Pro Brg Leu Leu Ile
35 ' 40 45

Tyr Asp Ala Ser Asn Arg Ala Thr Gly Tle Pro Ala Arg Phe Ser Gly

Ser Gly Ser Gly Thr Asp Phe Thr lLew Thr Ile Ser Ser Leu Glu Pro
65 70 75 80

Gly Asp Phe Ala Val Tyr Tyr Cys Gln Gin Arg Asn Asn Trp ggo Tre
85 a0

Thr Phe Gly Gin Gly Thr Lys Val Glu Ile Lys Azg Thr Val Ala Ala
100 105 116

pre Ser Val Phe Ile Phe Pro Pro Ssr Asp Glu Gln Leu Lys Ser Gly
115 120 125

- ehr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu ala
130 135 140

Lys Val Gln Trp Lys Val Rsp Asn Bla heu Gln Ser Gly Asn Ser Gln
143 150 . 155 160
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Pro Ala Val Lau Gin Ser Ser Gly Lau Tyr Ser Lau Ser Ser Val Val
165 170 175 Thr Val Pro Ser Ser Aso Phe Gly Thr Gin Thr Tyr
Thr Cys Asn Val 180 185 190 Asp His Lys Pro Her Asn Thr Lys
Val Asp Lys Thr Val Glu Ar s 1952 Gin
Stackps Pro I%é s Bro Ata Icf(’argo Fof‘?%l Sﬁ%@égf?/%ié%%gﬁ\é%zo
Ser Val Phe Len Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle Ser
225 230 235 240 Arg Thr, I hy Cys Val ValVal.Asp Val
SerSEY |§ué§£A%seﬁl 2@5%&% %ES{% rg%%%/;f%ln Pr%g%sn ﬁf‘Tyr
Val Asp Gly Val Glu Val His Asn 260 265 270 Ala Lys Thr Lys Pro
1 259.GInGlu GinRhe AsD Ser iEhr RhedrgMal2 7280285 Val
Ser Valdou Thr Val Val HisdGin Asp Trp Leu A%o Gly Lys Glu 290
295 300 Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ala Pro lle
prOIULYS, 305 310 345 320 Thr lle Sex Lys Thr Lys Gly Gin Pro
ArgoGlu Pro Gin Val Tyr Thr 325 330 335 Lau Pro Pro Ser Arg
Glu Glu Met Thr Lys Asn Gin Val Ser Leu Thr 340 345 350 Cys
<210u Yal Lys Gly Phe Tyr Pro Her Asp lle Ala Val Gin Trp Gin 355
2236}0 %Gr? Ser Asn Gly Gin Pro Gin Asa Asn Tyr Lys Thr Thr Pro
Qi%go Mﬁg[{oL%&ZQ 375 380 Asp Ser Asp Gly Her Phe Phe Leu Tyr
Her Lys Lau Thr Val Asp Lys 385 390 395 400 27/59 Sex Arg Trp

“4¥i &ih G1ly Asn Val Phe Her Cys Ser Val Met His Glu 405 410

Arg Thr Val Rla Ala Pro Ser val Phe Ile Phe Pro Pro Ser ?gp Glu
1 5 10

Gln Leu Lys Ser Gly Thr Ala Ser val Val Cys Leu Leu Rsn Asn Fhe
20 25 30

Tyx Pro Arg Glu Ala Lys val Gin Trp Lys Val Asp Asn Ala Leu Gln
35 40 45

Ser Gly Asn Ser Gln Glu Ser Val Thr Gilu Gln Asp Ser Lys Asp Ser
Thr Tyr Ser Leu Ser Ser Thr Leu Thz Leu Ser Lys Ala Asp Tyr Glu

Lys His Lys Val Tyr Ala Cys Slu Val Thr His Gln Gly lLen g;r Ser
85 90

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys Als Ser Thr Lys Gly
100 105 110

Pro Ser Val Phe Pro Leu Ala Pro Cys Ser hrg Ser Thr Ser Glu 3Ser
115 120 125

Thr Ala Bla Lew Gly Cys Leu Val Lys asp Tyr Phe Pro Glu Pro Val
130 135 140

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
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430 Ser Pro Gly Ala Leu His Asn His Tyr Thr GIn Lys Ser Lou Ser
Lau 420 425 Lys <210>50 <211> 214 <212> PRT <213> Homo
sapiens <400> 50 Asp lle Gin Met Thr GIn Ser Pro Ser Ser Lau

145 Ser Ala Ser lal Giy 15 10 Asp Arg V&l Thr lle Thr Cys Akg Ala
Ser Gin Gly lle Her Asn Trp 20 25 30 Leu Ala Trp Tyr Gin Gin

2xo Y3 RO Gl kys Ala Bro dysHerlaulle35 40 45 Tye The Ala Her
Ser Leu Gin Her Gly Val Pro HerArg Phe Her Gly 560755 60 Ser
Gly Ser Gly Thr Asp Phe Thr Lou Thr lle Ser Her Leu Gin Pro 65

mar Q17 B-GiBASRLPHS A THE Tk Ttk Qs Gip @R Ty Asn Her Tyr
9ro Arg 8% 90 Thr Phe Gly G#a Gly Thr Lys Val &% lle Lys Arg
Thr Val Ala Ala 100 105 110 Pro Ser Val Phe lle Phe Pro Pro Ser

asp ASP Gl i deunkysrher Glydhlbsj 204 2b- Thn Ala:Set \fak Val
Cys E¥u Lau Asn Asn PRETyr Pro Arg Glu Al&° 130 135 140 Lys
Val Gin Trp Lys Val Asp Asn Ala Lau Gin Ser Gly Asn Her GIn

Cys 145 150 &55c160: 2859 Ghu HertValFfhrrSluvainkAs 3 Serdoys Asp
8&t Thr Tyr Ser Leu8ér 165 170 175 S&tThr Leu Thr Leu Ser
Lys Ala Asp Tyr Glu Lys His Lys Val Tyr

Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
225 230 235 240

Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp
245 250 255

Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Rsn
260 265 270

Ala Lwys Thr Lys Pro Arg Giu Glu Gln Phe Asn Ser Thr Phe Arg Vail
275 280 285

Val Ser Val Leu Thr Val Val His &ln Asp Trp Leu Asn Gly Lys Glu
290 295 300

Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ala Pro Ile Glu Lys
305 310 315 320

Thr Ile Ser Lys Thr Lys Gly Gin Pro Arg Glu Pro Gln Val Tyr Thr
325 330 335

Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Giln Val Ser Leu Thx
340 345 358

Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu
355 360 365

Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Fro Met Leun
370 375 380

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leuw Thr Val Asp Lys
385 380 395 4900
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180 185 190 Ala Cys Glu Val Thr His GIn Gly Leu Ser Her Pro Val
Thr Lys Ser 195 200 205 Phe Asn Arg Gly Glu Cys 210 <210>
51 <211> 447 <212> PHI <213> Homo sapiens <400> 51 Glu
Val Gin Leu Val Glu Her Gly Gly Gly Leu Val Gin Pro Gly Gly 15
10 15 Ser Lou Arg Lou Her Cys Ala Ala Her Gly Phe Thr Phe Her
Ser Tyr 20 25 30 Trp Met Ser Trp VaISAg (éalln £ la .goggdy Lys Gly
ser RigelrGRHTIHYAM3E AT %5 Rfa Sy € 1378 Gin ASH &y Ser Glu Lys
Tyr Tyr Va ,&sp Ser Val 50 55 60 Lys Gly Arg Phe Thr lle Ser Arg
Asp Asn Ala Lys Asn Ser Lou Tyr .65 70.7 e et Asn
ale LqiePEotP A AR GIIASD TAE %‘\?SFT%F T%ﬁ%% 8%%? 995/'3 Ala
Arg Asp Gly lle Lau Trp Phe Gly Asp lle Pro Thr Tyr Trp Gly 100
105 110 GIn Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly
Pro Ser 115 120 125 Val Phe Pro Leu Ala Pro Cys Ser Arg Ser
Thr Ser Glu Her Thr Ala 130 135 140 29/59 Ala Lau Gly Cys Lau
<m>v@5 Lys Asp Tyr Phe Pro Glu Pro Val Thr Val 145 150 155 160

<211>Setfdrp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr PhePro Ala
<212>1687170 175

<213> Homo sapiens

Lys

<400> 5O

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Lew Ser Ala Ser Val Gly
1 3 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile ggr Asn Trp
20 25

TLeu Ala Trp Tyr Gln Gln Lys Pro Glu Lys Ala Pro Lgs Ser Leu Ile
35 40 4

Tyr Thr Ala Ser Ser Leu Gln Ser Giy Val Pro Ser Arg Phe Ser Gly
50 55 &0

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Sexr Ser Leu Gln ggo
65 TO 15

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Ser Tyxr ggo Arg
: 85 80

Thr Phe Gly Gin Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala
100 105 110

Pro Ser Val Phe Ile Phe Fro Pro 3er ARsp Glu Gln Leu Lys Ser Gly
115 iz20 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys Val Gln Trp Lys Val Asp &sn ala Leu Gln Ser Gly Asn Ser Gln
143 150 155 160
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Val Lau Gin Her Her Gly Lau Tyr Ser Lau Ser Ser Val Val Thr Val
180 185 190 Pro Per Ser Asn Phe Gly Thr Gin Thr Tyr Thr Cys
Asn Val Asp His 195 200 205 Lys Pro Ser Asn Thr Lys Val Asp
Lys Thr Val Gin Arg Lys Cys Cys 210 215 220 Val Glu Cys Pro
¢luPrerCyg Pro Ala Rre Rsp Val AMa @y Bio Her Mal 225230235 240
Phe Lau Phe®?o Pro Lys Pro Ly$7&sp Thr Leu Met lle7Ser Arg Thr
245 250 255 Pro Glu Val Thr Cys Val Val Val Asp Val Per His Glu
Ser Ay Pry Gla 280S265.27 BV alGimyP hevAsps Tups Tyrs\ial Asp Gly
Val Glu VAPHis Asn Ala Lys 25 280 285 Thr Ly&Pro Arg Glu
Glu Gin Phe Asn Ser Thr Phe Arg Val Val Per 290 295 300 Val
Ala) @if Fhr (23l Tl Fiis Gin AspTFm LeelsAsaGly dlysiG uyFysekys
305 310 315 320 Cys LyS Val Ser Asn Lys Gi§°Lau Pro Ala Pro lle
o Glu Lys Thr lle 325 330 335 Per Lys Thr Lys Gly Gin Pro Arg Glu
® B GiY \7AY FyF THF Leu Pro 340 345 350 Pro Ser Arg Glu Glu
Met Thr Lys Asn Gin Val Per Lou Thr Cys Leu 355 360 365 Val
< s.Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp Glu Per Asn 370
<2133754380 Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met
zgi%fauﬁ’}ﬁ\%p Ser 30/59 385 390 395 400 Asp Gly Her Phe Phe Leu
“Tyr'i9&F E§R*E-U Thr Val Asp Lys Her Arg 405 410 415 Trp Gin
<4085InsGly Asn Val Phe Her Cys Her Val Met His Glu Ala Leu 420

0
flu %? éJ;.;n Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
5 1¢ 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Trp Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

Ala ggr Ile Lys Gln Asp Gly Ser Glu Lys Tyr Tyx Val Asp Ser Val
55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 80 g5

Ala hrg Asp Gly Ile Leu Trp Phe Gly &Asp Ile Pro Thr Tyr Trp Gly
100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser
115 1290 125

Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala
130 135 140
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His Asn His Tyr Thr GIn Lys Her Leu Per Leu Her Pro Gly Lys
435 440 445 <210> 52 <211> 444 <212> PRT <213> Homo
sapiens <400> 52 Glu Val GIn Leu Val G1n Her Gly Gly Gly Lou
n1a YA '@H? %;gg Gly @ly 1,519 15, Ser Ley Arg beuHerGys,Ala Gly
145 Her Gly Phe ThriPhe Her Her Tyr 20025 30 Ala Met His T&p Val
Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp Val 35 40 45 Her Ala lle
sex Gy Ala Giy Gly Sly Thr Tyr Tyr Ala Asp ker Mal ks p50 5660 Gly
Arg-Phe ThriHé Her Arg Asp AsriRla Lys Asn Her LeU3Tyr Leu 65
70 75 80 GIn Met Asn Her Leu Arg Ala Glu Asp Met Ala Val Tyr.
vai T¥E GMs Al 85 90 95-ArgVatVakVakVakValGly-PhePhe.Asp
Tyr Trp &Y GIn Gly Thr 100395 110 Leu Val TH¥al Her Her Ala
Her Thr Lys Gly Pro Her Val Phe Pro 115 120 125 Leu Ala Pro
pro Gys Hersdngrbie GThirHe FB I T et YT HhA | 8vAl&4ooVeG B2 36:4 35
140 *&Ys Leu Val Lys Aszﬁml'yr Phe Pro Glu Y6 Val Thr Val Her
Trp Asn 145 150 155 160 31/59 Her Gly Ala Leu Thr Ser Gly Val
Lys Big PR Phie ProAla 44l 18U Gin™ 654 71 ] 75HBIHRI G Leu
f%rHeerJHerHervaJVaIThrVaIPm)HerHer180185190
Asn Phe Gly Thr Gin Thr Tyr Thr Cys Asn Val Asp His L){ZsalPro Her

Val Glu Cys Pro Proc Cys Pro Alé Pro Prd Val Ale Gly Pro Ssr
225 230 235 240G

Phe Leu FPhe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr
245 250 255

Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu
260 265 270

Val Gln Phe Asn Trp Tyr Val Asp Gly Val &lu Val His Asn Ala Lys
275 280 285

Thr Lys Pro Arg Glu Glu GIn Phe Asn Ser Thr Phe Arg Val Val Ser
290 295 300

Val Leuw Thr Val Val His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys
305 310 315 320

Cys Lys Val Ser Asn Lys Gly Leu Pro Ala Pro Ile Glu Lys Thr Ile
325 330 335

Ser Lys Thr Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro
340 345 350

Pro Ser Arg Glu Glu Met Thxr Lys Asn Gin Val Ser Leu Thr Cys Leu
355 360 365

Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn
376 375 380

Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met Ieu Asp Ser
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195 200 205 Asn Thr Lys Val Asp Lys Thr Val Glu Arg Lys Cys
Cys Val Glu Cys 210 215 220 Pro Pro Cys Pro Ala Pro Pro Val
Ala Gly Pro Her Val Phe Lou Phe 225 230 235 240 Pro Pro Lys
385Pro Lys Asp Thr Lgu Met lle Her Arg Jhr Pro Glu Val 24542?0 255
Thr Cys Val Val Val Asp Val Her His Glu Asp Pro Glu Val &in Phe
70 Trp.Tyr.Val Asp Gly Val Glu Val His Asn Ala Lys
P R e A L R i pHE AR B3 T Phe
Arg Val Val Her Val Lou Thr 290 295 300 Val Val His Gin Asp Trp
=xcL W A0 Gl LS GUUTYr Ay CYSLYS Ma|805 310,815,320, Her
Asn Lys &ly Lou Pro Ala Pro4ie Glu Lys Thr ile I—Ege Lys Thr 325
330 335 Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Lou Pro Pro
mis Het Arg B40:345350,618.GlulMet The L ys Asn, Gin, al Her Leu
Thr @y Lou Val Lys Gly4855 360 365 Phe Tys Pro Her Asp lle
Ala Val Glu Trn Glu Her Asn Gly Gin Pro 370 375 380 Glu Asn
<210&sreTyr Lys Thr Thr Pro Pro Met Lou Asp Her Asp Gly Her 385
233908895 400 32/59 Phe Phe Leu Tyr Per Lys Leu Thr Val Asp Lys
<z1dermbrg Igpi6in Gin 405 410 415 Gly Asn Val Phe Her Cys Her
<400\>/al5Met His Glu Ala Leu His Asn His 420 425 430 Tyr Thr Gin
Lys Her Leu Her Leu Her Pro Gly Lys 435 440 <210> 53

glu Val Gln Leu Val Gin Ser Gly Gly Gly Leu Val His Pro Gly Gly
5 ic i35

Ser Leu Arg Leu Ser Cys Ala Gly Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Ala Met ?is Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Txp Val
5 40 45

Ser ?éa Ile Gly Ala Gly Gly Gly Thr Tyr Tyr Ala Asp Ser Val Lys
55 60

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr Leu
65 70 75 8

Gln Met Asn Ser Leu Arg 2la Glu Asp Met Ala Val Tyr Tyr Cys Ala
85 30 95

Arg Val Val Val Val Val Gly Phe Phe Asp Tyr Trp Gly Gin Gly Thr
100 105 10

Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
115 120 125

Leu Rla Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly
130 138" 14G

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
145 150 155 1€0
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<211> 214 <212> PRT <213> Hono sapiens <400> 53 Asp lle
Gin Met Thr Gin Her Pro Her Her Leu Her Ala Her Val Giy 15 10
15 Asp Arg Val Thr lle Thr Cys Arg Ala Her Gin Gly lle Her Her
Trp 20 25 30 Lou Ala Trp Tyr Gin Gin Lys Pro Giu Lys Ala Pro
sexLyis Het Loy He- 35-46:¢45Bhe:AlavdlafFerHen Loy Gin Her, Gy
Val Pro Her Af§ Phe Her Giy 5055 60 Her Gly Her @Gly Thr Asp
Phe Thr Leu Thr lle Her Her Lou Gin Pro 65 70 75 80 Glu Asp
ser Phe Ala Thr Tyr Tyr Cys Gin GinvEyrAsnciderfiyrRyadyr85 90 95
Thr Phe &y Gin Gly Thr Lys1%u Glu lle Lys Arg T¥r Val Ala Ala
100 105 110 Pro Her Val Phe lle Phe Pro Pro Her Asp Glu Gin
Asn |Rag Eys Fler Gly Thi 3d2@nt 28 sThmAlalHew \Vials\ValsCys Lew Leu
Asn Ah Phe Tyr Pro Arg Glu Ala 130 135 1485Lys Val Gin Trp
Lys Val Asp Asn Ala Leu Gin Her Gly Asn Her Gin 145 ISO 155
Asn ‘BiuEE ML TAITT W Sirf Asprel e by AspHerl Thin TyysHer
L'eu Her 33159 165 170 175 Her Thr Leif Thr Leu Ser Lys Ala
Asp Tyr Glu Lys His Lys Val Tyr 180 185 190 Ala Cys Glu Val Thr
255 HIS Gitt Gly 0b Efgr T—Térvléfo%lGi”ﬁr?é‘@s%%r"%??d@?@%g Phe

225 H
Asn Arg Gly Glu Cys 210

Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val
245 250 285

Thx Cys Val Val Val Asp Val Ser His Gliu Asp Pro Glu Val Gln Phe
260 265 270

Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Zla Lys Thr Lys Pro
275 280 285

Brg Glu Glu Gin Phe Asn Ser Thr Phe Arg Val Val Ser Val Leu Thr
290 295 300

Val Val His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val
305 310 315 320

Ser Asn Lys Gly Leu Pro Ala Preo Ile Glu Lys Thr Ile Ser Lys Thr
325 330 335

]
=
2]
o
v)
5]
[o]

Gln Pro Arg Glu Pro Gln Val Th Pro Ser Arg
340 345 350

tv—i
5
o
o)
1
L<
3
b
[

Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly
355 360 365

Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro
370 375 380

Glu Asn Asn Tyr Lys Thr Thr Pre Pro Met Leu Asp Ser Asp Gly Ser
385 390 395 400
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<210>54 <211> 447 <212> PRT <213> Homo sapiens <400>
54 Glu Val Gin Leu Val Glu Ser Gly Gly Gly Lau Val Gin Pro Gly
Gly 151015 Her Lau Arg Len Ser Cys Ala Ala Ser Gly Phe Thr
Phe E}QeL%?rTg:ersJ:y 20 25 30 TR Mgt Ser J4p ¥al Avg Gin Ala Pro
Gly Lys Gly keu Glu Trp Val 35440 45 Ala Tyr lle Lysi&in Asp Gly
Ser Glu Lys Tyr Tyr Val Asp Ser Val 50 55 60 Lys Gly Arg Phe
cly 10 Yg SeLAIG Asp AsnAlakysiAsitSexiketed Wi H65sX 075 80
Leu Gin4¢et Asn Ser Leu Afg#Ala Glu Asp Thr AigVal Tyr Tyr Cys
8590 95 Ala Arg Asp Gly lle Lau Trp Phe Gly Asp Leu Pro Thr
Tyvr TV 1P Gly 400.40510-GieShed oy ausval Thr Val Her Ser Ala
Ser T¥r Lys Gly Pro Ser*415 120 125 Val The Pro Leu Ala Pro
Cys Her Arg Her Thr Ser Glu Ser Thr Ala 130 135 140 Ala Leu
<2106lys€ys Lou Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val 145
215G 155 160 34/59 Ser Trp Asn Ser Gly Ala Leu Thr Sex Gly Val
<2136liseddy Pl dieo Ala 165 170 175 Val Lou Gin Ser Ser Gly Leu
<4001'yr58er Leu Ser Ser Val Val Thr Val 180 185 190 Pro Ser Per
Asni Phe Gly Thr Gin Thr Tyr Thr Cys Asn Val Asp His 195 200
ngp 205 thwlé’qrcﬁ;@e ﬁ;&sﬁﬁfﬂrty@i\/?gﬁ\@p%wm@v%rq{glﬁ@/ Lys
Cys Cys

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
28 25 30

Let Ala Trp Tyr Gln 6ln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile
35 40 45

Phe Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 535 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gin Pre
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Ser Tyr Pro Tyr
85 a0 95

Thr Phe Gly Gln &ly Thr Lys Leu Glu Ile Lys Arg Thr val Ala Ala
160 105 110

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Fhe Tyr Pro Arg &lu Ala
130 135 140

Lys Val Gln Trp Lys Val Rsp BAsn Ala Leu Gln Ser Gly Asn Ser Gla

145 150 155 160

@lu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser heu Ser
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210 215 220 Val Glu Cys Pro Pro Cys Pro Ala Pro Pro Val Ala Gly
Pro Ser Val 225 230 235 240 Phe Lou Phe Pro Pro Lys Pro Lys
Asp Thr Leu Met lle Ser Arg Thr 245 250 255 Pro Glu Val Thr Cys
Val Val Val A$pVal Set His Glu AS8 Pro Glu 260 265270 Val Gin
Phe Asn Trp Tyr Val Asp Giy Val Glu Val His Asn Ala Lys 275
5286285 Thy Lys R0 Aeg GGV Girt PhevAsHSersTHPHe Arg
Val Val S&8290 295 300 Valt®%&u Thr Val Val His'&in Asp Trp Leu
Asn Gly Lys Gin Tyr Lys 305 310 315 320 Cys Lys Val Ser Asn
14 ygsGlyd sel Pl Al e |RGHaYLys TR 1873 ?ﬁt)%é\? 8%t Lys
Thr LY&%Gly Gin Pro Arg GRS Pro Gin Val Tyr Thr Lou Pro 340 345
350 Pro Ser Arg Glu Glu Net Thr Lys Asn GIn Val Ser Leu Thr Cys
Ph¢ dgn 385 360 65X7al Lys Gly Phe Tyr Pro Ser Asp lle A_a Val
Gfa®rrp Glu Ser Asn 370 375 380 Gly Gin Pro Glu Asn Asn Tyr
Lys Thr Thr Pro Pro Met Let Asp Set 385 390 395 400 35/59 Asp
22 \j \ﬁér, Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg
<2705 449 415 Trp Gin GIn Gly Asn Val Phe Ser Cys Ser Val Met
<2His GRIAIRRRER®420 425 430 His Asn His Tyr Thr GIn Lys Ser

<248U Ser Lau Sex Pro Sly Lys 435 440 445 <210> 55 <211> 214

<212> PRT
Glu Val @ln Deu Val ©lu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Fhe Thr Phe Ser Ser Tyr
20 25 30

Trp Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Tyr Ile Lys Gln Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Val
50 55 el |

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn BAla Lys Asn Ser Leu Tyr
65 70 15 B8O

Leu Glpn Met Asn Ser heu Arg Ala Giu Asp Thr Als Val Tyr Tyr Cys
85 40 95

Rla Brg Rsp Gly Ile Deu Trp Phe Gly Asp Leu Pro Thr Tyr Trp Gly
100 105 110

@in Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser
115 120 1258

¥al Phe Pro Leu Ala Pro Cys S&r Arg Ser Thr Ser &lu Ser Thr Ria
i30 135 140

Ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu Pre Val Thr Val
145 180 155 180
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<213> Homo sapiens <400> 55 Asp lle Gin Met Thr GIn Ser Pro
Ser Ser Leu Ser Ala Ser Val Gly 1510 15 Asp Arg Val Thr lle
Thr Cys Arg Ala Ser GIn Gly lle Ser Ser Trp 20 25 30 Lou Ala Trp
Tyr GIn Gin Lys Pro Glu Lys Ala Pro Lys Sex Lou lle 35 40 45 Tyr
ser rAladlasSerSex leuClnSerSiy Vah Pra Sex-Ang: Rhe Sex Gly 50
55 60 Ser Gly Sex Gly Thr AsgPhe Thr Leu Thr llé™Ser Ser Leu
GIn Pro 65 70 75 80 Glu Asp Phe Ala Thr Tyr Tyr Cys GIn GIn
val neYIcASRENERYERIQArg 8580 9&: Thr Bhe Gly GING&tyvihr Lys
Val Glutfie Lys Arg Thi Val & Ala 100 105 116°Pro Ser Val Phe
lle Phe Pro Pro Ser Asp Glu GIn Leu Lys Ser Gly 115 120 125
pro sEhsAdaaSerMakvaliCysLedtizelvAShrASYE Pise T Pto Ay Glu Ala
130-9335 140 Lys Val GiA°Trp Lys Val Asp ASh Ala Leu GIn Ser
Gly Asn Ser GIn 145 150 155 160 G1u Sex Val Thr Glu Gin Asp
Lys PS@ISEyg%#XlsEhSeTFWh‘faTWSBeTrYEeTP’Séi‘l%@ﬂ%?ﬁ?‘@’ﬂ%g Her Thr
2L8u Thr Leu Her Ly& Ala Asp Tyr Glu Lys His Lys Val Tyr 180 185
190 Ala Cys Glu Val Thr His GIn G!y Lou Héar Heg Prg ¥9I Thr Lys
val Glecvro 203 2G8: PHe Adn R IS 167 <5T03356
<211> 446

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Sex Arg Thr
245 250 255

Pro Glu Val Thr Cys Val Vel Val Asgp Val Ser His Glu Asp Pro Glu
260 265 270

val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val Bis Asn Ala Lys
275 280 285

Thr Lys Pro Arg Glu Glu Gln Phe Asn Sex Thr Phe Arg Val Vel Ser
290 2385 300

Val Leu Thr Val val Eis Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys
305 310 315 320

Cys Lys Val Ser Asn Lys Gly Lsu Pro Ala Pro Ile Glu Lys Thr Ile
325 330 3358

)]
i)
f}

Ser Lys Thr Lys Gly Gln Pro Arg Glu Pro n Val Tyr Thr Leu Pro
340 345 350

Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser leu Thr Cys Leu
355 360 365

val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn
370 375 380

Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met Leu Asp Ser
385 390 385 400
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<212> PRT <213> Homo sapiens <400> 56 Glu Val GIn Leu Val
GIn Ser Gly Gly Gly Leu Val His Pro Gly Gly 15 10 15 Her Leu
Arg Lou Her Cys Ala Gly Her Gly Phe Thr Phe Her Her Tyr 20 25
nerd@r AR MeLHin T .VRLALCIDAIR.PEO. Gly %%%Leg Glu Trp
Val 35 40 454der Ala lle Gly Thr Gly Gly Gly Thr Tyt i A& Asp
Her Val Lys 50 55 60 Gly Arg Phe Thr lle Her Arg Asp Asn Ala
rorl ¥smASh ke low Ty b 65 74 75,80, GlnMat.Asn Her Lou Arg
Ala Glu As® Met Ala Met Tyr 73& Cys Ala 85 90 95z4.ys Her Gly
Val Pro Leu Leu Trp Phe Gly Glu Phe Tyr Trp Gly GIn 100 105
His146 Ghs The low ol The Yal Her Ser Ala Ker Ehr tys Gly Pro Her
Val ¥£8 120 125 Phe Pré#foun Ala Pro Cys®ér Arg Her Thr Her
Glu Her Thr Ala Ala 130 135 140 Leu Gly Cys Lou Val Lys Asp
<21%yr Phe Pro Glu Pro Val Thr Val Her 145 150 155 160 37/59 Trp
jgiéisnﬁﬁér Gly Ala Leu Thr Her Gly Val His Thr Phe Pro Ala Val 165
<213704eu &piHer Her Gly Leu Tyr Ser Len Her Her Val Val Thr Val
<aobd0 513.80 165 190 Val Asp His Lys Her Her Asn Phe Gly Thr Gin
Thr Tyr Thr Cys Asn 205 195 200 Pro Her Asn Thr Lys Val Asp

sepLys Thr Vit Ghr /g s Cys Bysvali@16:216. 220+ va1 Gy
1 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
20 25 30

Lesu Ala Trp Tyr Glu Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile
35 40 45

Tyr Ala Ala Ser Ser Leu Gln Ser Giy Val Pre Ser Arg Phe Ber Gly
50 55 60

Ser Gly Sex Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gin Pro
€5 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Thr Tyr Pro Arg
85 a0 95

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala
100G 1065 118

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leun Lys Ser Gly
115 120 123

. Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gin
145 150 155 180

Glu Ser Val Thr Glu Gin Asgp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
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Glu Cys Pro Pro Cys Pro Ala Pro Pro Val Ala Gly Pro Ser Val Phe
225 230 240 Leu Phe Pro Pro Lys Pro Lys Asp Thr Lou Met lle
Ser Arg Thr Pro 245 250 255 Glu Val Thr Cys Val Val Val Asp Val
Ser His Glu Asg Pro Glu Val 260,265 GIn Phe Asn Typ.Tyr Val
Asp Gly Val Glu Val His 285 Ala Lys Thr 275 280 Lys Pro Arg Glu
in_Gin Phe Asn Her. Thr Phe Arg Val Val Her VVal 290.295 300
oo R VAT G ASS T L R LSt Ty s Cys
305 310 315 320 Lys Val Ser Asn Lys Gly Leu Pro Ala Pro lle Gin
n1LY5 Thlig e Her 325:330:Lys Thedys Gly Glo.Pro.Arg Gl Pro
GIn MaisTyr Thr Leu Pro Bro 340 345 350 CyssLou Val Her Arg
Glu Glu Met Thr Lys Asn Gin Val Her Lou 3Ter 65 355 360 Lys
rheGlY Rhe diyr Brodijer Asp lle Ala Val Glu Trp Glu Her Asn Gly 370
378 Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met Lou Asp
Her Asp 385 390 38/59 Gly Ser Phe Phe Lau Tyr Her Lys Leu Thr
<21%al Asp Lys Ser Arg Trp 405 410 415 Gin Gin G1ly Mn Val Phe
<2 Her £29s 425 Ser Val Met His Glu 43a Lau His 420 Asn His Tyr
<z13hr LysSex Lau Ser Leu Ser Pro Gly Lys 435 440 445
<4O§>21(36> 57 <211> 450 <212> PRT

Glu Val Gln Leu Val Gln Ser Gly Gly Gly Leu Val His Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Gly Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Ala Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Deu Glu Trp Val

Ser Ala Ile Giy Thr Gly Gly Gly Thr Tyr Tyr Ala Asp Ser Val Lys
50 55 60

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr DLeu
65 70 75 80

Gln Met Asn Ser Leu Arg Ala Glu Asp Met Ala Met Tyr Tyr Cys Ala
85 90 &5

Lys Sexr Gly Val Pro Leu Leu Trp Phe Gly Glu Phe Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser val
115 120 125

Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Sar Thr Ala Ala
130 135 140

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser
145 150 155 160
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Trp

Leu

Ser

Pro

Glu

225

Leu

Glu

Gin

Lys

Leu

305

Lys

Lys

Ser

Lys

Glin
385

<213> Homo sapiens <400> 57 Glu Val Gin Leu Val Gin Ser Gly
Gly Giy Leu Val His Pro Gly Gly 15 10 Ser Leu Arg Lou Ser Cys
Ala Gly Ser Gly She Thr She Ser Ser Tyr 20 25 30 Ala Met His
Trp Val Arg Gin Ala Pro Gly Lys Gly 4ea Glu Trp Val 35 40 Ser
2 Ala lle Gly Thr Gly:GlysGlyeThrdy=Tyrbia AsprserMalkys 50 55
Gly Arg PhesThr lle Ser Arg AsptAsn Ala 7ys Asn $&t Len Tyr 8eu
65 70 Gin Met Asn Ser Leu Arg Ala Glu Asp Met Ala Met Tyr Tyr
aGYS AR 88 90.Ly S Hexolys P rock a1 alTHPYe GK? Glu Phe
Tyr Tip@ly Gin 100 105 GAFTThr Leu Val Thr Vai“Ser Ser Ala Ser
Thr Lys Gly Pro Ser Val 115 120 Phe Pro Leu Ala Pro Ser Ser
sdys SesthnSench ST mvAlrAley< 300135 140 Féu'Sly Cys
Lat®¥al Lys Asp Tyr PR&Pro Glu Pro Val Thf Val 1Ser 60 145
150 Trp Mn Her Gly Ala Leu Thr Ser Gly Val His Thr She_ Pro Ala
sMaksb654 10 3HER LR GIA SRS BREL Y Ty S& Lot Ser Ser
23fal Val Thr Val Pré*180 185 190 Sex Ser Ser Len Giy Thr Gin Thr
Tyr lle Cys Asn Val Asn His Lyg 1%? 2839 2193 Pro Serfsn Thr
Cry$¥aPASEYEYSPYS VAl Giff Pré Lyssercys Asp 210 246 220
Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly
225 230 235 240 Pro Ser Val Phe | eu P rouLys.Bro Lys
g T PLO BT P ot s b L SRR

val Thr Cys Val Val Val Asp vzl Ser Hie Glu Asp Pro &lu Val
260 265 270

Phe Asn Trp Tyr Val Asp Gly val Glu Val His Asn Ala Lys Thr
275 280 285

Pyro Arg Glu Glu Gin Phe Asn Ser Thr Phe Arg Val Val Ser Val
290 295 300

Thyr Val Val His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys
310 315 320

val Ser Asn Dys Gly Leu Pro ala Pro Ifle Slu Lys Thr Ile Ser
325 330 335

Thr Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Fro
340 345 350

Arg Giu Glu Met Thr Ly= asn Gin Val Ser Leu Thr Cys Leu Val
3585 360 365

Giy Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly
370 375 380

Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met Leu Asp Ser Asp
390 395 400
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245 250 255 Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val
Her His Glu 260 265 270 Asp Pro Glu Val Lys Phe Asn Trp Tyr
Val Asp Gly Val Glu Val His 275 280 285 Asg Alg Lys The,l L.;ys

cLPReTATIFCIFGIEE GIF T AU S8 TH Tyt ARG 250 295,380 Val val
Ser Val Leu Thr Val Leu His G|n Asp Trp Leu Asn Gly Lys 305

310 315 320 Glu Tyr Lys C al,Ser Asbys A lal.eg: Pro
CIARIPR3 ﬁlﬁ%ﬁh%fﬁ? r3§§ ‘?}{ Ar Ill4eSt S%r L%élaAdaoLys Giy Gin

Pro Arg Glu Pro Gin Val Tyr 340 345 350 Thr Leu Pro Pro Ser

Arg Asp Glu Leu Thr é&s Asn Gln Val serd.que358,360 365 Thr
RS LElE VAFLYE he Tyg Pro Ser Asp lle Alg Val Glu Trp 370

375 380 Glu Her Asn Giy Gin Pro Glu Asn Asn Tyr Lys Thr Thr
<2Pro Pro Val 385 390 395 400 Leu Asp Ser Asp Gly Her Phe Phe
<2§.gu ¥k Her Lys Leu Thr Val Asp 405 410 415 40/59 Lys Ser Arg
<2Tap GrGIn Gly Asn Val Phe Ser Cys Ser Val Met His 420 425
<2330 EfIAfST S0 His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser
<2P¢® 435 440 445 Gly Lys 450 <210> 58 <211> 215 <212> PRT

Gl1<;12\:;'|-a >Gln %PEI%E_@ Se%og? %@y Gly Leu Val His Pro (15%}[ GLy

ser Leu Arg Leu Ser Cys Ala gly Ser Gly Phe Thr Phe izr Sexr Tyr
20 25

Ala Met His Trp val Arg Gln Ala Pro Gly Lys Gly igu Glu Trp Val
35 40

Ser Als Ile Giy Thr Gly Gly Gly Thr Tyr Tyr 2ga Agp Ser Val Lys
50 55

Gly arg Phe Thr Ile Ser Arg BAsp Asn Bla Lys Asn Ser Leu Tyr Leu
Gln Met Asn Ser Leu Rrg Ala Glu Asp Met Ala Met Tyr Tyr Cys Ala

Lys Ser Gly Val Pro TLeu Leu Trp Phe Gly Glu Phe Tyr Trp Gly Gln
100 145 110

Gly Thr Leu val Thr Val Ser Ser Ala Ser Thx Lys ?ly Pro Ser Val
115 120 123

Phe Pro heu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr BAla Ala
130 135 140

Leu Gly Cys lLeu Val Lys Asp Tyr che Pro Glu Pro Vai Thr Val Sex
145 150 155 160

Trp Asn Ser Gly Rla Leu Thr Ser Gly val His Thr Phe Pro Ala Val
165 170 175
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Glu lle Val Lau Thr Gin Her Pro Ala Thr Lou Ser Lau Ser Pro Gly
151015 Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser Val
Ser Ser Tyr 20 25 30 Lou Ala Trp Tyr GIn GIn Lys Pro Gly GIn Ala
Pro Arg Lou Leu lle 35 40 45 Tyr Asp Ala Ser Asn Arg Ala Thr Gly
lle Pro Ala Arg Phe Ser Gly 50 55 60 Ser Gly Ser Gly Thr Asp
beu PheSFhrsealEThiHe Ber BerigusSiPPTd=65'70 73 86-GP Asp
the Ala Vi Tyr Tyr Cys GIn Bh Arg Ser Asn Trp %’ro Ala 85 90 95
Lau Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys Arg Thr Val Ala
ser 300 FO5-E P PTG Sef Y al Phé ePhaPrg o Ser A Glu Gin
Lau Lys Ser 115120125 Gly Thr Ala Ser Val Val Cys Lou Lau
Asn Asn Phe Tyr Pro Arg Gly 13@ 1%? 1;10 éla Ig s Val Gin Trp
zro BS% XA REp KEn' Al PR BInSel Gy AspSer 145 180 185 160
41/59 GIn Glu Ser Val Thr Glu GIn Asp Ser Lys Asp Ser Thr Tyr
Serleu 165170175 Ser Ser Thy Leu T, Asp
e T Gin [Ys His E” Val %%og’i"sf? IfggiJ?Ti}gAL?%ldc?E&clﬁﬁ\ggThr His
GIn Gly Leu Ser Ser Pro Val Thr Lys 195 200 205 Ser Phe Asn
rro IO Gl GlU Q¥S210:215, 5210309 5211 24 2127 DNA <213>

Homo sapienss 25C 255

Ser Arg Phr Pro Glu Val Thr Cys Val Val Val Asp Val Sex His Glu
260 265 270

Bep Pro Glu Val Lys FPhe Rsn Trp Tyr Val Asp Gly Val Glu Val His
275 280 285

Asn Ala Lys Thr Lys Pro Arg Glu Glu &lo Tyx Asn Ser Thr Tyr Arg
250 285 300

Val Val Ser Val Leu Thr val Leu His Gln Asp Trp bLeu BAsn Gly Lys
305 310 315 320

Giu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu
325 330 335

Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Rrg Glu Pro Gln Val Tyx
340 345 350

Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu
355 360 365

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp
370 375 380

Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
385 330 385 400

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp
405 410 415
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<220> <221> misc feature <222> (18)_.(23) <223>nisa, c, g, or

t <400> 59 ggccggatag gcctccannn nnnt 24 <210> 60 <211> 21

<212> DNA <213> Homo sapiens <400> 60 ggggtcaggc

tggaactgag g 21 <210> 61 <211> 19 <212> DNA <213> Homo

S giens <400> 61 tgaggacgct gaccacacg 19 <210> 6% <211> 54
Lys<%fzéfﬁ>§|;c§ SASEHG &%%ﬁ%&h%&ea%z%gﬁggaag@m

ttctagacca ccatggacat gagggtcctc gctcagctcc tg.gg 544;310;36334

1 .<212> DNA 42/59 <213> Homo sapiens <400>

R e T L R o e

Gly Lys
450

<210> 58

<211> 215

<212> PRT

<213> Homo sapiens

<400> 58
Glu Ile Val Leu Thr GIn Ser Pro Ala Thr Deu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Tyx
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
35 40 - 45

Iyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Prc Ala Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Fhe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg Ser Asn Trp Pro Ala
85 9¢ 95

Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala
166 105 119

Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser
115 120 125

Gly Thr Ala Ser Val val Cys Leu Leu Asn Asn Phe Iyr Pro Arg Glu
130 135 140

Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser
145 15¢ 153 160
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<212> DNA <213> Homo sapiens <400> 64 ct tgg 43
acaacaaagc ttctagacca ccatggagtt gggg gaac <210> 65 <211> 32
<212> DNA <213> Homo sapiens <400> 65 32 gtggaggcac
c1ntagagacogh gAGCaggatinCesg 2d>166 ns2 lsbe 228 52122 PRT
<213> Homo$apiens <400> 66%8p Thr Gin Glu Lys Glu Val Arg
Ala Met Val Gly Ser Asp Val Glu 15 Lau Ser Cys Ala Cys Pro Glu
ser Gyt Ser Arg Phe AspskoudsniAspy abr20125:Fymvalcyyrvkip Gin
Thr Ser Gfif Set Lys Thr Val 48 Thr Tyr His 35 463t Pro GIn Asn
Ser Ser 5eu Glu Asn Val Asp Set Arg Tyr Arg Asn 50 Arg Ala Leu
TyrMét Sey Rio Ata Gly Met EaucArg-GlyeAsfPher SEpBER 65570 Arg
Leu the Asn Val Thr Pro Bin Asp Glu Gin Lys??-?he His Cys Lou 85
Val Leu Set Gin Ser Leu Gly Phe Gin Glu Val Leu Set Val Glu Val
S@rlzl"lg'(g 105 FHr E8U HIs Wal Ala Ala Asn the Set Val Pro Val Val Her
Ala Pro 43/59 115 120 125 His Ser Pro Ser Gin Asp Glu Leu Thr
Phe Thr Cys Thr Ser Ille Asn 130 135 140 Gly Tyr Pro Arg Pro
jgiﬁsn;\?al Tyr Trp lle Asn Lys Thr Asp Asn Ser

<212> DNA
<213> Homo sapiens

<220>

<221> misc feature
<222> ({18}..1(23)

<223> n ig a, ¢, g, or L

<400> 58
ggecoggatag gectecannn nnnt

<210> &0

<211> 21

<212> DHNA

<213> Homo sapiens

<400> 60
ggggtcagge tggaactgag g

<210> 61

<21i> 18

<212> DNA

<213> Homo sapiens

«<400> 61
tgaggacget gaccacacy

<210> 82

<Z1li> 54

<212> DNA

<213> Homo sapiens

<4a0> &2
cagcagaagc ttctagacca ccatggacat gagggtcctc getcagetece tggg

<210> 63
<211l> 34
<212> DNA

42759

24

21

15



145 150 155 160 Leu Leu Asp Gin Ala Leu Gin Asn Asp Thr Val
Phe Leu Asn Met Arg 165 170 175 Gly Leu Tyr Asp Val Val Ser

Val LerléDArgpl.len@Ia Arg Thr Pro Ser 180 185 190 Val Asn lle Gly
<21é§/s %f’ys Ife "G4 Asn Val Lou Leu 20n Gin Asn Len 195 200 Thr
<s0dal Gy Ser Gin Thr Gly Asn Asp.lle Gly Glu Arg Asp Lys lle 210 34
cLEEIDD “?ﬁ?aé?ﬁtﬂscﬁ%?g 725 %<210> 67 <211> 139 <212> PRT

<213> Homo sapiens <400> 67 Asp Thr Gin Glu Lys Glu Val Arg
<zpka Mét Val Gly Ser Asp 1el Glu 15 10 Leu Ser Cys Ala Cys Pro
jigtu Gl Ser Arg Phe Asp Lou 3sn Asp Val 20 25 Tyr Val Tyr Trp
<2Gtn HrSert3keSer Lys Thr Val Val Thr Tyr His 35 40 45 lle Pro
<4Gin Asn Ser Ser Leu Glu Asn Val Asp Ser Arg Tyr Arg Asn 50 55 .
200 AgA dieyaMet SerferatAlasGly Mt '8 Arg Gly Asp Phe Ser

Lou 65 70 75 Arg Leu the Asn Val Thr Pro Gin Asp Glu Gin Lys
Ahe Hig Cys Leu 85 90 95 44/59 Val Lau Her Gin Her Leu Gly Phe
<418 Glu Val Lau Her Val Glu Val 100 105 110 Thr Leu His Val Ala

<Afa ABH*Phe Her Val Pro Val Val Her Ala Pro 115120 125
<212> HBomo Sapiléns

<400> 65 -
gtggaggeac ragagacggt gaccaggatt cc

<210> 6%

<211> 228

<212> PRY

<213> FKomo sapiens
<400> 66

Asp Thr Gin Glu Lys Glu val Arg Ala Met val Gly Ser Asp Xgl Glu
10
1 a)

Leu Ser Cys Bla Cys FPzo Glu Gly Ser hrg Phe Asp Leu %gn Asp Val
20 25

Tyr Val Tyr Trp Gln Thr Ser Glu Ser Lys Thr Val Z:l Thr Tyr Eis
443
35

Ile Pro Gln Ren Ser Ser leu Glu Asn Val Asp ggr Arg Tyr Arg Asn
55
50

vale 1 [~} et Ser Pro Ala Gly [‘Iet Leu Arg Gly Asp Phe Ser Leu
A hla Leu it

Arg Leu Phe Asn val Thr Pro Gln Rsp Glu Gln Lys Phe His ggs Leu
g5 S0

] 3 1
val Leun Ser Gln Ser Leu Gly Phe Gln Glu Val Leu Sex V?é Glu Va
100 105 1

Pro
Thy Leu His Val Ala Ala Asn Phe Ser Val Fro Val Val Ser Ala
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His Her Pro Her Gin Asp Gin Leu Thr Phe Thr 130 135 <210> 68
<211> 127 <212> PRT <213> Homo sapiens <400> 68 Lau Gly
Phe %I{] Glu Val Leu Her Yg] Gin Val Thr Leufdis Val Ala 1510
(135 ,;Igl Asn Phe Her Val Pro Val Val Her Ala Pro His Her Pro Her
in 20 25 30 Asp Glu Lou Thr Phe Thr Cys Thr Asn Gl
y
Hlsl’yfﬁfﬁf%?@rP%r ?@%@?@B%&nTVanleyr hlrrp%/iﬁe %srl;g Lys![‘ill'ehr§ Asp
éﬁn Her Leu Leu Asp Gin Ala 50 55 60 Leu Gin Asn Asp Thr Val
e Leu Asn Met Ar Leu I rIAs a
TyrAsn Val, 6570 75 8Q, \eal Her
LY AVESaArEIER Jgg hryFr>r0r er Vabash lle Gly%ysn%@o 95
Cys lle Gin Asn Val Leu Len Gin Gin Asn Len Thr Val Gly Her Gin
LE%OO 105 110 Thr Gly, As) Asp ile Gly Glu Arg Asplyswie Ty Gin
Pro” 115 120 125 <210> 69 <281> 39 <212> DNAS<213>
Homo sapiens <400> 69 cgacggagca cgaggacacg acaggacgaa

s19989283aR.39,.45(29 §2§-Q217&u<2:3g1?145§|1a<?3ﬂ;2%PR55 ser

180 180

val Asn Ile Sly €ys Cys Ile Glu Asn val Leu Leu Gln Gln Asn Leu
185 200 205

Thr Val Gly Ser Gln Thr Gly Asn asp Ile Giy Glu Arg Asp Lys Ile
210 215 220

Thr Glu Asn Pro
225

<z210> &7

<211> 138

<212> PBRY

<213> Homo sapiens

<400> 67
Asp Thr @6ln Glu Lys Glu Val Arg Ala Met Val Gly Ser Asp Val Glu
i 5 10 15

Leu Ser Cys Ala Cys Pro Glu Gly Ser Brg Phe Asp Deu Asn Asp Val
20 25 30

Tyr Val Tyr Trp Gln Thr Ser Giu Ser Lys Thxr Val Val Thr Tyr His
35 40 45

Tle Pro Gin Asn Ser Ser Lew Glu Asn Val Asp Ser Arg Tyr Arg Asn
50 55 60

Arg Ala Leu Met Ser Pro 2la Gly Met Leu Arg Gly Asp Phe Ser Leu
65 70 75 80

Arg Leu Phe Asn Val Thr Pre Gln Asp Glu Gln Lys Phe His Cys Leu
85 g0 85
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<213> Homo sapiens <400> 70 Glu Val Gin Leu Val Glu Per Gly
Gly Gly Leu Val Gin Pro Gly Gly 15 10 15 Ser Leu Arg Lou Ser
Cys Ala Gly Ser Gly She Thr She Ser Ser Tyr 20 25 30 Trp Met
Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Gin Trp Val 3540 45
val Aka Byr lielh e Gl ASErGle ASn Glu Vs TRyr Fs4 Vall Asp Bér Val
50 55 60~ 1%s Gly Arg She Thtlle Ser Arg Asp ASI Ala Lys Lys
Ser Leu Tyr 65 70 75 80 Leu Gin Met Asn Ser Leu Arg Ala Glu
Thr Asp T Kth Y Fa T 85 96'05 A& A G GlyI1&1ou Trp
Phe &Iy Asp Leu Pro Thi She Trp Gly 100 105 110 GIn Gly lle
Len Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser 115 120 125
Bis \?%F?ﬁ% P1o EHuRla Bto'Ser8ertysSer Thr Ser Gly Gly Thr Ala
130 135 140 Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu
o1 Pro Val Thr Val 145 150 155 160 Ser Trp Asn Ser Gly Ala Leu
2 %nhrBer Gly Val His Thr Phe Pro Ala 165 170 175 Val Lou Gin Ser
<213erm@ty Lau Tyr Ser Lau Ser Ser Val Val Thr Val 180 185 190 Pro
<218erfiSBt 88X FEU Gly Thr Gin Thr Tyr lle Cys Asn Val Asn His 195
<40@006205 Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro

. Lys Ser Cys 210 215 220 46/59 Asp Thr His Thr Gys Pro Pro
v G5 B N B Bt Lo T Ty OSSR G e

Ala Asn Phe Ser Val Pro Val Val Ser Ala Pro His Ser Pro Ser Gln
20 25 30

Asp Glu Leu Thr Phe Thr Cys Thr Ser Ile Asn Gly Tyr Pro Arg Pro
35 40 45

Asn Val Tyr Trp Ile RAsn Lys Thr Asp Asn Ser Leu Leu Asp Gln Ala
50 55 60

Leu Gln Asn Asp Thr Val Phe Leu Asn Met Arg Gly Leu Tyr Asp Val
&5 70 75 80

Val Ser Val DLeu Arg Ile Ala Arg Thr Pro Ser Val Asn Ile Gly Cys
85 a0 95

Cys Ile Glu Asn Val Leu Leu Gin Gln Asn Leu Thr Val Gly Ser Gin
100 105 116

Thr Gly Asn Asp Ile Gly Glu Arg Asp Lys Ile Thr Glu Asn Pro
115 120 125

<210> 69

«<211> 39

<212> DNA

<213> Homo sapiens

<400> &%
cgacggagca cgaggacacg acaggacgaa ggagagaaa 3%
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Gly Pro Her Val Phe Lau Phe Pro Pro Lys Pro Lys Asp Thr Leu
Net 245 250 255 lle Her Arg Thr Pro Glu Val Thr Cys Val Val Val
Asp Val Her His 260 265 270 Gin Asp Pro Gin Val Lys Phe Asn
<2150 Tyr Val Asp Gly Val Glu Val 275 280 285 His Asn Ala Lys Thr
<211ys R$0 Arg Glu Glu Gin Tyr Asn Her Thr Tyr 290 295 300 Arg
<§1\3a| VafHer Val Leu Thr Val Leu His Gin Asp Trp Lou Asn Gly 305
21310 5¥% 355°TVs Gin Tyr Lys Cys Lys Val Her Asn Lys Ala Lou
<4ad@r0 Ata Pro lle 325 330 335 Gin Lys Thr lle Her Lys Ala Lys Gly
Gin.Pro Ar Pro Gin Val 340 345 350 Tyr Thr Leu Pro Pro
fl“s‘é%"“A%“A’é%g% If’ré‘ﬁ?qf i E?fé %’gn{f r Val Ber 355 3637365 Lau
Thr Cys Lou Val Lys Gly Phe Tyr Pro Her Asp lle Ala Val Glu 370
315,330 100 Gl Her AN GNRIQGILAS A TYLLYS Thr
Thr Pro Pro 385 390 395 40CG:sVal Lau Asp Her Agp Gly Her Phe
Phe Leu Tyr Ser Lys Lou Thr Val 405 410 415 Asp Lys Her Arg
rrpl R¢GIR:-GIRGly1 Asy \éal The Her &ysiilesMatMet: 420,425 430
His Gif Ala Lou His Asn His Tyr Thr Gin Lys Kfer Leu Her Lau Her
435 440 445 Pro Gly Lys 450 47/59 <210> 71 <211> 451 <212>

a1aPRT €2 3psHomasapienssn clu Lys Tyr Tyr val Asp Sexr Val
50 55 50

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Lys Ser Leu Tyr
€5 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu &sp Thr Ala Val Tyr Tyr Cys
85 80 95

Ala Arg Glu Gly Ile Leu Trp Phe Gly Asp Leu Pro Thr Phe Trp Gly
100 145 110

Gln Gly Ile Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser
115 120 123

Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala
130 135 140

Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val
145 130 138 160G

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala
165 170 175

Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr val
18¢ 185 190

Pro Ser 8Ser Ser Leu €Gly Thr Gln Thr Tyr Ile Cys BAsn Val Asn His
185 200 205

Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys
210 215 220
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<400> 71 Glu Val GIn Leu Val Glu Ser Gly Gly Gly Leu Val GIn
Pro Gly Gly 1510 15 Her Leu Arg Leu Her Cys Ala Ala Her Gly
Phe Thr Phe Her Her Tyr 20 25 30 Trp Met Her Trp Val Arg Gin
Ala Pro Gly Lys Gly Lou Glu Trp Val 35 40 45 Ala Tyr lle Lys GIn
nsASPGly-ASR Gl Lys Fys Tys iad Asp Her Mal 650 55:68uL §&/Gly
223Arg Phe Thr lle H&8#%rg Asp Asn Ala I’y$ Asn Her Leu Ty 5 70
75 80 Leu Gin Met Asn Her Leu Arg Ala Glu Asp Thr Ala Val Tyr
Gi&Tyf&)y&S&Q@k%Lé\ia?Wg?Gll?l@I)MI%ﬁfeuﬁﬁpﬁ%é@%%s%%eu
Pro Thr Phe T4p°Gly 100 105 110°C3n Gly Thr Leu Val Thr Val
Her Her Ala Her Thr Lys Gly Pro Her 115 120 125 Val Phe Pro
1k ewAtaPmHBHEE 37 Bt *Q-Lrgg Fier &1y Bty *PhriAla’ 30135
140 Ala L&Y Giy Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
Thr Val 145 150 155 160 Her Trp Asg Her Glﬁlg Legth;l'grﬁer
SLGREW FFRIIS FHi-Pra PFOAYT 85170 175 VI LU Gin Her Her
Gly Lou E‘I’yr Her Leu Her Her Val Val Thr Val 180 185 190 Pro
Her Her Her Leu Gly Thr GIn Thr Tyr lle Cys Asn IS 195
BokE2 05 LS PrS Her é%%ﬁr%ﬁs%‘él%éé x?ﬁ\sé%:lﬁ Cgllljf%ro
Lys Her Cys 48/59 210 215 220 Asp Lys Thr His Thr Cys Pro Pro
Cys Pro Ala Pro Glu Lau 230,235240-ChePea Ser
LG ATNEL S VR Ao B Lyt 1o Lo o 2hr L vtet o

Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile
325 330 335

Gle Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gin val
340 345 350

Tyr Thr Leu Pro Pro Ser Arg Asp @lu Lew Thr Lys Asn Gln Val Ser
355 360 385

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Iie Ala val Glu
370 378 380

Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thx Pro Pro
385 350 3385 400

Val Leu Asp Ser Asp Gly Ser Fhe Phe Leu Tyr Ser Lys Leu Thr Val
408 410 415

Asp Lys Ser Brg Tzp Gin Gln Gly Bsn Val Phe Sexr Cys Ser val Met
420 425 430

Eieg Glu BAla Leu His Bsn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
435 440 445

Pro Gly Lys
450
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245 250 255 lle Her Arg Thr Pro Glu Val Thr Cys Val Val Val Asp
Val Ser His 260 265 270 Glu Asp Pro Glu Val Lys Phe Asn Trp
Tyr Val Asp Gly Val Glu Val 275 280 285 His Asn, Ala Lys Thr
Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr 290 295 300 Arg Val
z’;’l‘{lal Ser Val Leu Thr Val Leu His Gin Asp Trp Len Asn Gly 305
<211§io 33,1[5 320 Lys Glu Tyr Lys Cys Lys Val Her Asn Lys Ala Leu
<21R¥0 AdacPsaptlens325 330 335 Glu Lys Thr lle Ser Lys Ala Lys Gly
<M(()Bin I731ro Arg Gin Pro Gin Val 340 345 350 Tyr Thr Leu Pro Pro
Her Arg Asp Glu Leu Thr Lys Asn Gin Val Ser 355 360 365 Leu
sLuTHHIOYs Lieu Val kys Gly BhediyrEroiservAsille Ala ¥al ly 370
' 375380 TrpGin Ser Asn Gly Gid®Pro Glu Asn Asn T¢# Lys Thr
Thr Pro Pro 385 390 395 400 Val Lau Asp Ser Asp Gly Ser Phe
SerPive [Fog T Bler Cys AeusThrsvalcd54d Grdl BnAspr-Lys Ser Arg
Trp Gin Gin Gly Asn Val Phe®er Cys Ser Val Met?420 425 430
His Glu Ala Leu His hen His Tyr Thr Gin Lys Ser Lou Ser Leu Ser
TIPA%S £80 85 VPYFOIFEYS 10/B9 450 w10y T2t <20 I 47

<212> PRT <213> Homoégapiens <400> 72 %°

Ala gyr Ile Lys Gln Bsp Gly Asn Glu Lys Tyr Tyr Val Asp Ser Val
0 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tvyr
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 Glu Gly Ile Leu Trp FPhe Gly Asp Leu Pro Thr Phe Trp Gly
188 105 1190

Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser
iis 1z0 125

Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala
130 135 146

Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val
145 150 155 160

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe bro Ala
165 176 175

Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr val
180 183 180

Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His
185 200 205

Lys Pro Ser Asn Thr Lys Val Agp Lys Lys Val Glu Pro Lys Ser Cys
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Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg
151015 Her Lau Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe
Ser-Ser Tyr 20 25 30 Gly Met His Trp Val Arg Gin Ala Pro Gly Lys
Gly,Lau Glu Trp Val 3540 45 Ala Val lle ;Lip Tyr Asp Gly Ser Lys
Lys Tyr Tyr Ala Asp Ser Val 50 55 60 Gin G1ly Arg Phe Thr lle
AspSer Arh% A§g Ag,rn cngPLysPAsr}: 'I;hlr: Leg TyPr 65 70575 80 L?u Gin
SoMET ASh Ber DHu A iy Ala GluKep The Kla ValfPh&Tyr€ys, 85 90
95 Ala Arg Asp Lau Asn lle Met Val Trp Gly lle Phe Asp Tyr Trp
ly 100105 110 GinGly. Thr Lau Val Thr Val Ser Ser Ala Her Thr
o A B Hro B ToE L ne PROAL Sk ATS PR B8 Her
Arg Her Thr Ser Glu Ser Thr Ala 130 135 140 Ala Lou Gly Cys
neLald Yal Lys Asp dyr PhefroGluProval, Thrval, 145,150 155
160 Serdap Asn Her Gly Alazkeu Thr Ser Gly VatHdis Thr Phe Pro
Ala 165 170 175 Val Leu Gin Her Her Gly Leu Tyr Ser Leu Her
eLe Sep bal Al Thin Viak 380 185-kQ0:ProsSenSecAsnPhe Giy:Thr
Gin EAP Tyr Thr Cys Asn *#8l Asp His 195 2088205 50/59 Lys Pro
Her Asn Thr Lys Val Asp Lys Thr Val Glu Arg Lys Cys Cys 210
His 2065 226 Val Glu GysProaPsocsCysRroAlaRredredfatAlaily Pro
Hét val 225 230 235240 Phe Leu Phe P1® Pro Lys Pro Lys Asp

Thr Lau Met lle Her Arg Thr 245 250 255
Arg Val val Ser Val Leu Thr Val Leu Eis Gln Asp Trp Leu Asn Gly
303 310 315 320

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile
325 330 335

Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Gilu Pro Gla val
340 345 350

Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser
358 360 365

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu
370 375 380

Trp Giu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
385 380 3835 450

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
403 410 415

Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met
420 425 430

Bis Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser
435 £40 445

Pro Gly Lys
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Pro Glu Val Thr Cys Val Val Val Asp Val Her His Gin Asp Pro Glu
260 265 270 Val Gin Phe Asn Trp Tyr Val Asp Gly Val Glu Val His
Asn Ala Lys 275 280 285 Thr Lys Pro Arg Gin Glu Gin Phe Asn
Hgr, Thr Phe Arg Val Val Ser 290 295 300 Val Lau Thr Val Val His
Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys 305 310 315 320 Cps
<21L s Val Ser Asn Lys Gly Lou Pro Ala Pro lle Glu Lys Thr lle 325
<21§ 0:{'35 Ser Lys Thr Lys Gly Gin Pro Arg Gin Pro Gin Val Tyr Thr
<2ibauFm 340 345 350 Pro Her Arg Glu Glu Met Thr Lys Asn Gin
<207al EECLEE TR Cys Lou 355 360 365 Val Lys Gly Phe Tyr Pro
<4ckler Asp lle Ala Val Glu Trp Gin Ser Asn 370 375 380 Gly Gin Pro
Gin Asn Asn Tyr Lys Thr Thr Pro Pro Met Lou ASE Her 385 390
T3 400 Kep By Hef BhE BIfe’L 8 TH HEF LSS 1788 Thy V& Asp
Lys Her Arg 405 410 415 Trp Gin Gin Gly Asn Val Phe Ser Cys
Her Val Met gis lu %a Iﬁgu 420.425 43%Hi Asn His Tyr Thr Gin
sex| 2 S 151 68 PR Mo Bhoiey Ly Aoy A dE SR672100
73 <211> 451 <212> PRT <213> Homo sapiens <400> 73 Glu
ey Rk GinLe Val Glu Ser Gly Gly Gly kv Mgl Gin Bro ﬁﬁv‘fély 15
10 15sSer Len Arg Leu Her Cys Val Gly Ser &ly Phe Thr Phe Ser
Ser Tyr

Als Val Ile Trxp Tyr Asp Gily Ser Lys Lys Tyr Tyr Ala Asp Ser Val
50 55 60

Glu Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

Leu Gln Met Asn Ser Leu Aryg Ala Giu Asp Thr Ala Val Phe Tyr Cys
: 85 e S5

Alz Rrg Asp Leu Asn Ile Met Val Trp Gly Ile Phe Asp Tyr Trp Gly
100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser
115 120 125

Val Phe Pro Zeu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala
130 135 140

Alz Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val
145 150 155 160

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val Hig Thr Phe Pro Ala
1835 170 175

Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val
180 185 180

Pro Ser Ser Asn Phe Gly Thr Gln Thr Tyr Thr Cys Asn Val Asp His
135 240 205
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20 25 30 Trp Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu
Glu Trp Val 35 40 45 Ala Tyr lle Lys Gin Asp Gly Ser Glu Lys Tyr
Tyr Val Asp Ser Val 50 55 60 Lys Gly Arg Phe Thr lle Ser Arg
Asp Asn Ala Lys Asn Ser Lau Tyr 65 70 75 80 Leu Gin Met Asn
Lys SgroLear Arg Aba Gha Asip 2R AdaMal vhyr chiyr Gysi85 80595 .Ala
Arf Asp Gly lle Lau T Phe Gly Asp lle B8 Thr Tyr Trp Gly 100
105 110 Gin Gly lle Lau Val Thr Val Ser Ser Ala Ser Thr Lys Gly
‘2”2-; P SeF 145 220Cr2 3V allPecProoLenl Ale Py Ses Set Lys Ser
Thr Ser Gly Gly TAf Ala 130 135 140*Rla Lau Gly Cys Léd4%al Lys
Asp Tyr Phe Pro Glu Pro Val Thr Val 145 150 155 160 Ser Trp
#ae Asti Set &y Aa Bot Tiir Sersty Waliis Phr Phefraalans5 170
175 Val Lou Gin Ser Ser Gly Laf]s‘?yr Ser Lau Ser Sér¥al val Thr
. Vgl %80 185 190 Pro Ser Ser Ser Lau Gly Thr Gin Thr Tyr lle Cys
"° ASh VAl A%h B1is 155" Pod0keRL Y P Jer A3 ggg Py §al Asp
Lys Lys Val Glu Pro Lys Set Cys 52/59 210 215 220 Asp Lys Thr
is Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly 225 230
e 2%%% gr%feg)%éiy?r ro ﬁey%ai\ﬁh%lfgﬁbﬁlél Pro Big I8 rg/%a EY% Asp
Thr Leu Met 245 250 255 lle Her Arg Thr Pro Glu Val Thr Cys Val

e Y84 \GaLAsSp Val Ber Eis #00,463.270 G Bﬂé‘%@gpéglqglvs%lrl‘ys
“RPhe Asn Trp Tyr Val2Asp Gly Val Glu Valoo

Val Leu Thr Val Val His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys
305 310 315 320

Cys Lys Val Ser Asn Lys Gly Leu Pro Ala Pro Ile Glu Lys Thr Ile
325 330 335

Ser Lys Thr Lys Gly Gln Pro Arg Giu Pro Gln Val Tyr Thr Leu Pro
340 345 350

Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu
355 360 365

Val Lys Gly Phe Tyr Pro Ser Asp Ile Bla Val Glu Trp Glu Ser Asn
370 375 380

Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met Len Asp Ser
385 390 385 400

Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val hzp Lys Ser Rrg
403 410 415

Trp Gln Gin Gly Rsn Val Phe Ser Cys Sar Val Met His Clu Ala Leun
420 425 430

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445
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275 280 285 His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr
Asn Her Thr Tyr 290 295 300 Arg Val Val Her Val Leu Thr Val
Leu His Gin Asp Trp Leu Asn Gly 305 310 315 320 Lys Glu Tyr
<21yS Gys Lys Val Her Asn Lys Ala Leu Pro Ala Pro lle 325 330 335
<z1@u kys Thr lle Her Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin Val
<§i@40 Bd5 350 Tyr Thr Lou Pro Pro Her Arg Asp Glu Leu Thr Lys
“*R&n &MY VEF19EF 355 360 365 Lou Thr Cys Leu Val Lys Giy Phe
<40Dyr Peo Her Asp lle Ala Val Glu 370 375 380 Trp Glu Her Asn Giy
in. P lu Asn Asn Tyr Lys Thr Thr Pro Pro_385 390 395 400
U S A e Koo 1y B PG RHET 43 T3 Her Loe LBS Thr
Val 405 410 415 Asp Lys Her Arg Trp Gin Gin Gly Asn Val Phe
Her Cys Her Val Met 420 425 430 His Glu Ala Leu His Asn His
sexTyeal RfGituLysrHek el ey ke diersd3m440.445- B Gy Lys
450 53/59%210> 74 <211> #51 <212> PRT <2£3> Homo
sapiens <400> 74 Glu Val GIn Leu Val Gin Ser Gly Gly Gly Lou
Tre\A Gl Pior GBAGlys B35 EQ BrHerl e Ay lleu Bler CysvAla Ala
Her GR Phe Thr Phe Her®fler Tyr 20 2530 *°

Ala Tyr Ile Lys Gln Asp Gly Ser Glu Lys Tyr Tyr Val Rsp Ser val
50 85 60

Lys Gly Arg Phe Thx Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
g5 S0 &5

Ala Arg Asp Gly Ile Leu Trp Phe Gly Asp Ile Prc Thr Tyr Trp Gly
100 145 110

Gin Gly Ile Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ssr
115 120 128

Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala
130 135 140

Ala Leu &ly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val
145 150 155 180

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala
163 170 175

Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val vVal Thr Val
180 i85 130

Proc Ber Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His
185 200 205

Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys
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Trp Met Her Trp Val Arg GIn Ala Pro Gly Lys Gly Lou Glu Trp Val
35 40 45 Ala Tyr lle Lys Gin Asp Gly Her Glu Lys Tyr Tyr Val Asp
Her Val 50 55 60 Lys Gly Arg Phe Thr lle Her Arg Asp Asn Ala
Lys;Asn Her Leu Tyr £5 70 75 80 Leu Gl Met Asn Ser Lau Arg
Ala Glu Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Asp Gly lle

Leu T PheT%hJ Asp lle Pro Thr Tyr Trp Gly 100105 110 GIn Gly
R L ot VAT TH\BIE ST Hor ATS St 30 155 &1y 570 Hér 315 120

125 Val Phe Pro Lou Ala Pro Her Ser Lys Ser Thr Her Gly Gly Thr
1 al.euGly. oy Val Lys Asp Tyr Phe Pro
i VA TIVAl 116 120 190b0 Bt Ty At Al
Leu Thr Ser Gly Val His Thr Phe Pro Ala 165 170 175 Val Leu
nGnHey Her Gly lay Ty Her bauderterYabVakThrVal, 180
185 190 RPeo Ser Her Her Law&ly Thr GIn Thr Tyrfle Cys Asn Val
Asn His 195 200 205 54/59 Lys Pro Ser Asn Thr Lys Val Asp Lys
srulysViabGlu R0, Liys See Gys w21 021 5:220:-A50 L ye1T BrdHis Thr
Cys Pr§ Pro Cys Pro Ala o Glu Lau Leu GIy$225 230 235 240
Gly Pro Per Val Phe Lau Phe Pro Pro Lys Pro Lys Asp Thr Lau
HisMet 248 256 255Lite Rer #irg cthrrosGiuzvalrEhrsey sifabyal Val
A3 Val Per His 260285 270 Glu Asp Priflu Val Lys Phe Asn
Trp Tyr Val Asp Giy Val Glu Val 275 280 285

Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly
305 310 315 320

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile
325 330 335

Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val
340 345 350

Tyr Thr Leu Pro Pro Ser ARrg Asp Glu Leu Thr Lys Asn Gln Val Sexr
335 360 365

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser BAsp Ile Ala Val Glu
370 378 380

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
385 3580 385 430

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
405 410 415

Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Mat
420 425 430

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
435 440 445

Pro Gly Lys
450
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His Asn Ala Lys Thr Lys Pro Arg Glu Gin Gin Tyr Asn Ser Thr Tyr
290 295 300 Arg Val Val Per Val Leu Thr Val Lau His Gin Asp Trp
Lau Asn:Gly 305 310 315 320 Lys Gin Tyr Lys Cys Lys Val Per
Asn Lys Ala Lau Pro Ala Pro lle 325 330 335 Gin Lys Thr lle Per
L;/s Ala Lys Gly Gin Pro Arg Gin Pro Gin Val 340 345 350 Tyr Thr
Zﬁ@gu ]:gao Pro Per Arg Asp Gin Lau Thr Lys Asn Gin Val Per 355
<213603a5 Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Per Asp lle Ala
<21%7al BRP37HBTS 380 Trp Glu Per Asn Gly Gin Pro Gin Asn Asn
<40dYr kys Thr Thr Pro Pro 385 390 395 400 Val Leu Asp Per Asp
Gly Per Phe Phe Lau Tyr Ser Lys Leu Thr Val 405 410 415 Asp
¢ L Per ARY Tho Gl &7R @ty ASh Yl Phe' PefCyEPefvaiiMet
420 425 430 HIS Glu Ala Lau His ,&sn His Tyr Thr Gin F_ys Per Lau
e Per Lou Per 435 440 445 Pro Géﬁés 55/59 450 <210> 75
N4 SSTITPRT L3135 HOM O 8apRn 8 < 400>°75 Biu Val
Gin Leu Val Gin Ser GIy Gly Gly Leu Val His Pro Gly Gly 15 10
ys Ala Ser GI Phe Thr Phe Her
e ]ﬁ%FST%F LZ%S}Z'%&%O Kia ™ M ngsr“i}r i’fylfy,&r A BroBRALys Gly
Leu Glu Trp Val

Ala Tyr Ile Lys Gin Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Vval
50 55 50

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
&5 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 80 95

Ala Rrg Asp Gly Ile Leu Trp Phe Gly Asp Ile Pro Thr Tyxr Trp Gly
100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Prc Ser
115 120 125

Val Phe Pro Leu Ala Fro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala
130 138 149

Ala Leu Gly Cys Leu Val Lys Asp Tvr Phe Pro @lu Pro Val Thr Val
145 150 ik8 160

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala
165 170 175

Val Leu Gln Ser Ser Gly Leu Tyr Ser Lew Ser Ser Val Val Thr Val
180 183 150

Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His
195 200 205
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35 40 45 Ser Ala lle Gly Ala Gly Gly Gly Thr Tyr Tyr Ala Asp Ser
Val Lys- 50 55 60 Gly Arg Phe Thr lle Ser Arg Asp Asn Ala Lys
Asn Ser Lou Tyr Leu 65 70 75 80 GIn Met Asn Ser Leu Arg Ala
nys GHLASH MGt Ala VAl Tyr Tyt Gys fa 85 90 99, Arg val val val Val
\ViakGly Phe Phe Aspziyr Trp Gly Gin Glys3hir 100 105 119 Leu
Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro 115
nepl2Q 125 keuAlaDIoSerSerlys Sex Ths.SesGly. Gly.ThyAla Ala
22s5Leu Gly 130 1354#0 Cys Leu Val Lyss#Asp Tyr Phe Pro Gia Pro
Val Thr Val Ser Trp Asn 145 150 155 160 Ser Gly Ala Leu Thr
a1y Sek Gl iah His Thn.Phe Bre Ala Yal ey Gin 165:4.70.17 5. Ser Ser
Gly Lou Tyr Sép Lou Her Ser Val ¥%8l Thr Val Pro Ser%Sér 1S0 185
190 Ser Leu Gly Thr Gin Thr Tyr lle Cys Asn Val Asn His Lys Pro
IleSer 195 200:205:106¢59 AsndlArlysWalAspbyydysadabslu Pro
Lys Ser G§% Asp Lys Thr 216%15 220 His Thr C§&Pro Pro Cys
Pro Ala Pro Glu Leu Leu Gly Gly Pro Sex 225 230 235 240 Val
GlupPise Pow PhieVPYOL-PToLy S RrG iy SvASIRT Ret @l xMat el S&rArg
245 250 255 Thr Pro GIf¥al Thr Cys Val vaial Asp Val Ser His
~ Glu Asp Pro 260 265 270 Glu Val Lys Phe Asn Trp Tyr Val Asp
BLs (7 VIRF GIP VA HiS 555 ARE 375 P8BS VS THPE Y& PRIAIg
Glu Glu GIn Tyr Asn Ser Thr Tyr Arg Val Val
Arg vVal Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly
305 310 315 320

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu ¥Pro Ala Pro Ile
325 330 335

Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val
340 345 350

Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser
355 360 385

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu
370 375 380

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyvry Lys Thr Thr Pro Pro
385 390 385 400

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
405 41¢ 415

Agp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met
420 425 £30

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser lLeu Ser Leu Ser
435 440 445

Pro Gly Lys
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290 295 300 Ser Val Lou Thr Val Leu His Gin Asp Trp Leu Asn
Gly Lys Glu Tyr 305 310 315 320 Lys Cys Lys Val Ser Asn Lys
Ala Leu Pro Ala Pro lle Glu Lys Thr 325 330 335 lle Ser Lys Ala
Lys,Gly Gin Pro Arg Glu Pro GIn Val Tyr Thr Leu 340 345 350 Pro
Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin Val Ser Leu Thr Cys
355 360 365 Lou Val Lys Gly she Tyr Pro Ser Asp lle Ala Val Glu
<£ﬁp @;jy Ser 370 375 380 Asn Gly Gin Pro Glu Asn Asn Tyr Lys
<21Thr Bhr Pro Pro Val Lou Asp 385 390 395 400 Ser Asp Gly Ser
<21Bhe P BBUFYr Ser Lys Leu Thr Val Asp Lys Ser 405 410 415
<408¥g Fgp Gin Gin Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
420 425 430 Leu His Asn His Tyr Thr Gin L)J{S Ser Leu Ser Leu
SUSHPRTE GRFLYS 435 OIS S7Y L2165 78 5511 st vo12>
PRT <213> Homo sapiens <400> 76 Glu Val Gin Leu Val Glu Ser
Gl u Val Pro 15 Ser Lou Arg Lau
Serslé%uCAyg /&é Ag la ng%q] %ﬁ% %J% &ger er nI‘%yr3§f) %: §®g Trp
Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Lou Glu Trp Val 35
Alaweéwar;fyrvug Lys Gip ﬁ%ppﬁéyém@%kyw YAl ASP Ser

Ser Rla Ile Gly Ala Gly Gly Gly Thr Tyr Tyr Ala Asp Ser val Lys
50 55 60

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr Leu

Gln Met Asn Ser Leu Arg Ala Glu Asp Met Ala Val Tyr Tyr Cys Ala
85 %0 35

Arg Val Val Val Val Val Gly Phe Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro

115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 140

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
145 150 155 160

Ser Gly Ala Leu Thr Sexr Gly Val His Thr Phe Pro Ala Val Leu Gln
165 i70 175

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr val Pro Ser Ser
180 185 120

Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser
185 200 205
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Lys Gly Ara Phe Thr lle Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80 Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala
Val Tyr Tyr Cys 85 90 95 Ala Arg Asp Gly lle Leu Trp Phe Gly
Asp Lau Pro Thr Tyr Trp Gly 100 105 110 Gin Gly Thr Lau Val
Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser 115 120 125 Val
AsnTHe Pe Val Ata Pro Ser Beér (s BeriPhrSe)xX By SIyLFEhrNa 130
135140 Ala Lou Glyzéys Leu Val Lys Aszpzii'yr Phe Pro Gin Pro
Val Thr Val 145 150 155 160 Ser Trp Asn Ser Giy Ala Leu Thr
o SSEr GRPVEPHIS THSPHE Pro At £65 17 HBFSG\VthéﬁrGigleer Ser
Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val 180 185 190 Pro Ser
Ser Ser Lau Gly Thr Gin Thr Tyr lle Cys Asn Val Asn His 195 200
L85 98 Bio SRr RSN ThPEySUalBsd 1y AT SV GIBriFEy s
Ser Cys 58/59 210 215 220 Asp Lys Thr His Thr Cys Pro Pro Cys
au Gl 523 240 Gly Pro Her Val
22348 08 Bt B Blo s Pty ot ot i MeSoAt 256 265
lle Her Arg Thr Pro Glu VaI Thr Cys Val Val Val Asp Val Her His
51,280 265 240 Gl ASPLro,Glu Vaklys Phe.Asn T Tyt Val Asp
Gly VaGlu Val 275 280285 His Asn Ala LyssThr Lys Pro Arg
Gin Glu GIn Tyr Asn Her Thr Tyr 290 295 300 Arg Val Val Her Val

vysLet ThE \bab Loy His Gin Asp &P AauAsrialyry 306 3101335 320

2390 285 300

Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyzr
308 310 . 315 320

Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
325 330 335

Ile Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu
340 345 350

Pro Pro Ser Arg Asp Glu Leu Thr Lys BAsn Gln Val Ser Leu Thr Cys
355 350 365

Leu Val Lys Gly Fhe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser
370 375 380

Bsn Gly Gln Pro Glu BEsn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
385 390 385 400

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Rsp Lys Ser
405 410 415

Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
420 425 430

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445
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Lys Glu Tyr Lys Cys Lys Val Her Asn Lys Ala Leu Pro Ala Pro lle
325 330 335 Gin Lys Thr lle Her Lys Ala Lys Gly GIn Pro Arg Glu
Pro GIn Val 340 345 350 Tyr Thr Lou Pro Pro Her Arg Asp Glu
Lou Thr Lys Asn GIn Val Her 355 360 365 Lau Thr Cys Lou Val
<21P%s Gly Phe Tyr Pro Per Asp lle Ala Val Glu 370 375 380 Trp Glu
Zgigergéén Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro 385
<21390:805 4QQ=Mal Leu Asp Her Asp Gly Her Phe Phe Lou Tyr Her
<aphySteu Thr Val 405 410 415 Asp Lys Her Arg Trp GIn GIn Gly
Asn Val Phe Her Cys Her Val Met 420 425 430 His Glu Ala Leu
GluHE A8n ks Tyt The Gin kys Her @H’Uﬂﬁl@Wl&OLGHEEré&ﬁ;A@W45

* Pro Gly Lys 450 59/59 10

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Trp Met Ser Trp Val Arg Gin Ala Pro Gly ILys Gly Leu Glu Trp Val

Ala Tyr Ile Lys Gln Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser val
50 55 60

Lys ¢ly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser hLeu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 80 95

Ala Arg Asp Gly Ile Leu Trp Phe Gly Asp Leu Pro Thr Tyr Trp Gly
100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser
115 120 125

Val Phe Pro Dweu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala
130 135 140

Ala Leu &ly Cys Leu Val Lys Bsp Tyr Phe Pro Glu Pro Val Thr Val
145 150 155 160

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala
165 170 175

Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val
180 185 190

Pro Ser Ser Ser Leu Gly Thr Gin Thr Tyr Ile Cys Asﬁ Val Asn His
185 200 205

Lys Pro Sexr Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys
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Bsp

225

Gly

Ile

Glu

His

Arg

305

Lys

Glu

Tyr

Leu

Trp

385

Val

Asp

His

Pro

210

Lys

Pro

Ser

Asp

Asn

290

Val

Glu

Lys

Thr

Thr

37C

Glu

Leu

Lys

Glu

Gily
450

Thr

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

Asp

Ser

Alz

435

Lys

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Brg

420

Leu

Thx

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

Hisg

Cys

230

Leu

Glu

Lys

Liys

Leu

310

Lys

Lys

Ser

Lys

Gln

380

Gly

Gln

Asn

215

Pro E

Phe

Val

Fhe

Pro

285

Thzx

Val

Ala

Arg

Gly

375

Pro

Ser

Gln

His

Pro

Thr

Asn

280

Arg

Val

Sex

Lys

Asp

360

Phe

Glu

Gly

Tyr
449

Cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly

345

Tyr

Asn

Phe

Asn

425

Thx

Pro

Lya

25C

Val

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

Asn

Leu

410

Val

Gln
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Ala

235

Pro

Val

Val

Gin

Gin

315

Ala

Pro

Thr

Ser

Tyx

385

Tyr

Phe

Lys

Lys

Val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Asp

380

Lvs

Ser

Sar

Ser

Glu

Asp

Asp

Gly

285

Asn

Trp

Pro

Glu

Asn

365

Ila

Thr

Lys

Cys

Leu
445

Leau
Thx
Val
270
Val
Sexr
Leu
Ala
Pro
350
Gln
Ala
Thr
Lew
Ser

430

Ser

Leuw

Leu

255

Sexr

Glu

Thr

Asn

Pro

335

Gln

Val

Val

Pro

Thr

415

Val

Leu

Gly

2490

Met

His

Val

Tyr

Gly

320

Ile

Val

Ser

Glu

Fro
400

-

Val

Met

Ser



