Human anti-137RP1 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 5by reference herein. FIELD OF 11:11, INVENTION The invention relates to human
monoclonal antibodies that bind B7 related protein-1 (B7RP1). Compositions and methods for treating
diseases and disorders 10related to immunasuppression and immune activation are also described.
BACKGROUND OF IHE MEN# @i 2aniiFECER iNpaatel e fHEAEYesponse, mediate antigen-specific
effector functions, and regulate the activity of other leukocytes by secreting cytolcines. For the 15
generation of a proper T-lymphocyte (T-cell) immune response, two signals Must be provided to the
T-cell by antigen presgntingrcais, (ARG HABligenIISkbeipieseRiechiol i ok; cetizieceptor (TCR) via a
major histocompatibility comple Cé in an event th rmi Ific cells can only
recognize antigeh f%é@%?éd%@y E%’ iE)gﬁi%al §f?%%s%€)e%%eg Ea}r%igpe%gr%bﬁgﬁ%%&%%ggr T-cell activation
also requires ther 2G:mteraetion of other cell-surface molecules on both the T-cell and the APC. These
molecules, referred 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-stimulatory signal must be delivered
by engagement of members of the S7familyrorsthendRE Mt their receptors on T-cells. A productive
immune response leads to 25 proliferation, differentiation, clonal expansion, and effector function. In
the absence of the sé&eridyobestiviatoryEnsaaroToiend eiibetis i ot idr§Hasting
antigen-specifi¢yprgsp@nsivgnessxigtmed anergoRaseHislinicatexpeditientsrhave demonstrated

that blocking oneg co-stimulation pat sEificaciovs:in the.iteatment;of psoriasis (Abrams et al.,
2000, J Ep?giie %é%‘?g%%‘ﬁ?%}aﬁg%?gﬁ, 1949, J. 30Ciin. Invest. 103:1243-52) and rheumatoid

arthritis (Kremer et al., 2003, New England Journal of Medicine 349:1907-15), indicating that this
general strategy is a good target for immunomodulatory therapy. A particular co-stimulatory B7
molecule, B7 related protein-1 (Wﬂ%@@%%é@%e protein with a signal sequence

and extracellular don@_icré atthe gﬂa%n%tsﬁyﬁp&gmexymm@{i&g_ ineeoRpREiging two Ig loops, a
transmembrane domain, and a carboxy terminal intracellular domain ?w? Application Publication No.
[

L
WO 00/46240). TR Hréressrfidi 6 W FECE R RYTEHIES S RatTeibRE Costimulator”;
Yoshinga etat, 206@1idMicd awnpe: T2yibsB9:t44Rydhpresse demnenite el ssnpaga BT -cells. ICOS plays
an important rolg j.ihe praduction,ofRoth Hned:10and Avps 2syekines bypativated T-cells (Coyle et
al., 2000, Immunitg? 13:95-105). 6r§%7RP1 is gher sgle %%a:a@z%' pressed &%Qésit%iggly on APCs
(Yoshinaga et al°, #o9F <N SHa 40280 P50 P ihile TS E 8 expressed only oh activated T-cells
(McAdam et al.,c2006:2) deterinest Seaeiisiolchyeie 525 035 APy RV LB SFamtientsinaling is required
for the activation gf the effesiekdi@e: futhg-activates) )ploee!l-adl 15iwehegdtsrapaiterdtron from its nave

precursor (ong, et al, 2003, Journal.of AYGIMMUNIYLAL250-08; e &bel., ARAD, Immunity.
13:95-105). onsequer?tly, the B/RP1/ICOS interaction js re ulredéor roper T-cell-dependent recall
immune respon&eseBEn At ?DG%,“B"&B?H%T"S‘?A’H?@)%%’?UF% 7% %5%86%0&:8?@& attempts to
interfere with thesgewstimgukiten 7-tetbatserayhiedgoctoerlscHrrrig Birpvdstimulatory
polypeptideSI th%%%%ﬁ&éﬁ%lgﬂﬁt%gyé Qéliila:ré‘lc!JEﬂ@g@gaﬂEﬁ@@m&Idbeﬂ activaiofsand mg}urition. i
Consequently, these therapies, provide general inhibition of T-ce ction. st, blocking the
B7RP1/ICOS infﬁ‘rgﬁﬁ%cp & 3e%m%gres §Be%f %%nf%ﬁlgﬁtf%uﬁ%vfe 'Imlt:%%u%%lﬁgglg bf%g%tf%gcting only mature
effector T-c8lls. FhikrastackifighseBrRparCEmssF e selisterraiamieal %@étﬁ%f@”&? highly desirable
because it wouldfR\ide2 raoiedimitad sidetcffedisprokitesthantcofstingtitatignatigrapies that block

nave T-cell aCtiV%g%ﬁco%@%%MgﬂégYm%g g%erEMIs!eoﬁ‘l climeal 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, L
30 Ciin, [avest. 103:1243-52) and rheumaroid arthritis (Kremer ef al, 2003, New




In a first aspect, the present invention refers to an isolated antibody that binds specifically to B7RP1,

wherein the antibody comprises a heavy chain having a heavy chain variable region and a light chain

having a light chain variable region, wherein the heavy chain variable region comprises an amino acid

sequence that has at least 98% sequence identity to the amino acid sequence set forth in SEQ ID NO:

9, or an antigeraihditt st 24 Madigis cdiRaNY Tuhorondicriinfug By kstead mepfegielesf, and the

light chain vafiahle S8 CAMRHR R AR i@lgl,glgg sequence that has at least 98% sequence identity
QID :

to the amino acid sequence set forth in S 2, or an antigen-binding or immunogenic fragment

thereof  In a segopg@sngchdheRgseR iEVexﬂB%-ﬁ%‘,e@thﬁaﬁe&!%ﬁo@&ﬁ-ﬁ“_%B@@ﬁﬂt?'?"i‘é')é effective
amount of the antibody of the present invention, or an antigen-binding or an immunologically functional

immunogloBUi fragpsestieRo PR BT ecor eipfetfdasn Bat s s domgiarathdimmune

diseasg or inHiammatRLEe SROASEHIRRRLIRMain AP RIFG 3SRe I Preseniinusmign refers to the
use of a therapeutically effective amount of the antibody of the gresent invention, or an antigen-binding

or an immuABTBY Ry ERBRAVIiFIRsh BBaGA g rdemaimerE 6T i Bnd satier Beblicatinmg
medicamentfprvinthibitineraoystismmainiopy.signalallvslhastiyationsipmiratiendins femth aspect, the
present invention refers to a Sgharmaoeutical composition comprising a pharmaceutically acceptable
carrier and SCBNEREIERRIcall9sEingRi 6 HmdURR of the ArtiBdY2of RGP darspRrsHifb AT dhan
antigen-bindingserrac: irmungiegically trgtionakiparanagiebrlindraamrnbiherein typdma fifth
aspect, the present invention refers to a methaod for detecting B7RP I in a biological sample
compri€ing 28§ SRR acEAg e SarAREvRit Theclndbealrsf te pPO8eAtwHEAiSH "antEY conditions that
allow for binding of the antibody to B7RP I; and b) measuring the level of hound antibody in the
sample. Ina s&h@ P& ',etﬁg%llé%aé’ﬁit FOETHGH FRrstB SN et géigﬁfﬁB]Fé‘&ﬁE #h4t-encodes the
antibody of therasemtdNVEIZHRIT-32), INGiseVIEIS aspeghriRccaresent daveptiondefarsiga vector
comprising nycleic acid cule of the present invention. In an eighth aspect, the present
invention reégf?\gaﬁ’hﬁts%el?%ﬁap{%f ?h‘éﬁf(fﬂf@‘l’@o %ﬁ%g%gs Sti RtdrPepPRdedctor of the
present inveriating is iequititif@sprecictharpiesanhinvetion (eferaly ahoskeslITeMRrising a first
vector gnd a second vector, wherejn the . first yector comprises a nucleic acjd molecule encoding an
amino'acid YEHuhdE (B HELISR | 4HUP 9880 RaL R ER RN ) &Y dthinaRcid -L86U8h& set forth in
SEQ ID NO1&pananmantigentindiog @s:aa dmmunobagigaliyfunctignes inomunogiebylisnfragment
thereof, and,w in.t cond vector, comprises.a nucleic acid molecule encodjng an amino acid
seauence (15 R B S o BHEaERI i S RBF b MR s SR S Bk TR SEG 1D NO:
2, or an antigeshiadiDges ndyuRogeNicfragheentthereahisy. M aiemb)aspect, the present invention
refers to an isolated cell line that produces an antibody according to the present invention. In an
eleventh aspect, tiiapeasentampentioninefdesdtosatmdtbochaftimotiucingTanedinphtskagohapeising
culturing the host cell. of the present invention, or the cell li he, present invention, and collecting
the aiboos T S e e g rapides haf e Eoel P i venton
refers to théuisbaskthetphers@centioct o esidonaofitite pre entsenention ihethethesapiéacture of a
medicament for.freating a cqngition cayse increased expressign of B7RP ' d sensitivity
o BTRPL TS e L o e S S B B B ISR oo
(B7RP 1). Imonectxamplejdbe monoclgrel fantidotiesare i fonenoal dnyabfhtihodies! that
neutralize biological.activities of B7RP | a re pagtic for inhibiting partiall completely
the immunet%ac?g%%irﬁﬁ%actggfyigﬁ\l}ﬁy 0 %R‘é’%aﬁﬁ%%e lﬁ?ﬂ%ﬂ H?EE% mtemcgon HPa"chinfcaf

25  setting is hghly desirable because it would provide a more limited side-effect profile

than co-stimulation therapies that block naive T-cell activation only.

SUMMARY OF THE INVENTION



provided are cells, particularly hybridoma cells that produce the monoclonal antibodies described
herein. In particular aspects, the antibodies described herein bind specifically to the H or D region of
B7RP1 as described herein. Also disclosed are fusion proteins comprising the sequence of an 5
antibody Fc region and one or more sequences identified as SEQ ID NO: 1 through SEQ ID NO. 40.
Such molecules cah bdiptlepated Ushgisistioasasidesefibedo for exeripfeantibatsrnational Patent

ApplicationTﬁg@}%iﬁﬁ&@ﬂﬂ&@/ﬁ@@%%@ gﬁe%@mgpcorporated by reference. Such molecules

can be expressed, for examplé, in mammalian cells (e.g. Chinese Hamster Ovary cells) or bacterial
cells (e.g. EspRriBOEal|dcayycekedth kaspagts, isevdistiasurapiblddesiantitistie diebmprising a heavy

chain and ey Fain: WheiRihl haauichaln fomaKses #0.1Rav, cha carsiant region selected

from IgG |, 19G2, 1gG3, IgG4, IgM, IgA and IgE heavy chain constant regions or any allelic variation
thereof (as HEsSEEAFeAbER éEn0]1994 SHGUENCE 345 HEPROPEINSIORIMMUNOLOGICAL

INTEREST; RifihFitiod abdir, RERIBMERALOl el ARELQUBAREetViGen NH RLblication No.

91-3242), incorporated herein by reference, and the variable region of the heavy chain comprises an
amino acid S@gihee asisenmBieloE @Y drstonmd inourastdugin Segnenibereal.or an
antigen-bindingir RpLNRRIgicAlly-BIpsional i aslaRylin dragmenttheiapf An 20antibody

described herein comprises either an amino acid sequence of the 1IgG2 heavy chain constant region as

set forth in SEDNG sequspemiderigeribiherpier asideaneriegrtdnytiuactivRdBmmunoglobulin
fragment theggoh Q):af AW afidiIRRANERcE Qa9 R dNRARhaIR constant region as set forth in

SEQ ID NO: 42 or an antigen-binding or an immunologically functional immunoglobulin fragment

thereof 25In certailf éxesePldspsstafib B hravESIIaIBIeE: i ihpareohutharsraiseties, or
preferably huraan, yaReeend antiRedissnaataip-aspe st R AISGIosURHRQVIdRgARtiRodies

comprising a heavy chain and a light chain, wherein the light chain comprises a constant region having

an amino aéhigeatrelesisdlscinrtionalSmayyprrlepulin Sagmeptidereaintiibeonarrdiiaunologically

functional igmupRalebyinagmenibesalusntinadiatehain Vanable JRICR-GURRISES 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

immunolog®&§Pfunctional immunoglobulin fragment thereof.In certain examples, the antibodies are
monoclonal antibogliesf Rhtibdies.on preferakly:-buman mengelonal %{Hégﬁéﬂﬁéaﬂl'% certain

aspects, antibodies described herein comprise a heavy chain and a light chain, wherein the variable

region of thefEHYs enaintehipasesbeignlibcaersicay g S5 YerrbERTYISHRL DY NO: 7 or SEQ
ID NO: 8, ofa @¥isgeaninging @A immupesioalrimetionakizynunaglopulin diagraesnt thereof In

other aspects, the light chain variable region comprises an amino acid sequence as set forth in SEQ

ID NO: 1, of BHHREHEAt S dMEbSEam SIS AigPRidchsh aeivatiandg 18 Batiedagment thereof
10In other aspectypantiediessdesarbedbareincamprisea hea\phehataandA light

composition comprising a pharmaceutically acceptable carrier and a therapeutically
effective amount of the antibody of the present invention, or an antigen-binding or an
immunologically functional immunoglobulin fragment thereof .

In a fifth aspect, the present invention refers to a method for detecting B7RP1
in a biological sample comprising:
a) contacting the sample with the antibody of the present invention, under

conditions that allow for binding of the antibody to B7RP1; and
b) measuring the level of bound antibody in the sample.

In a sixth aspect, the present invention refers to a nucleic acid molecule that
encodes the antibody .of the present invention.

In a seventh aspect, the present invention refers to a vector comprising the

nucleic acid molecule of the present invention.
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chain, wherein the variable region of the heavy chain comprises an amino acid sequence as set forth
in SEQ ID NO: 9, or an antigen-binding or an immunologically functional immunoglobulin fragment
thereof hi other aspects, the light chain variable region comprises an amino acid sequence as set forth
in SEQ ID NO: 2, or an 15antigen-binding or an immunologically functional immunoglobulin fragment
thereof  In additibAalcagpBaspebe Reavipmaiicampriselent ledsheonecebrepramantilty determining
region (CDR) Hieing; @BaRYR0-6H RegHRNES: A8 SELIRRB AR AERESRARHND: 27 through SEQID
NO. 40, or an antigen-binding or an immunologically functional immunoglobulin fragment thereof In still
further aspects, th&lightngharpeoh Bnipeisas B reaspdirées DRaNREhecHr a6 Iagid sequence as set
forth in any pEREQIRNGE 19 Hraobl-SEQIR-MPme 0 an antigen-binding or an immunologically
functional immunoglobulin fragment thereof The disclosure also provides antibodies that bind
specifically ¥§RTRPMPIEE e iRUeiein s Belteudo ripsosdiaaiariale fsifoteaBeRptising an amino acid
25 Sequen%ﬁ%éﬁ{%gaﬂ@@ﬁ@&&#@&&ﬁﬁ@%&ﬁ@ N BaQH ARG 8PIRARG0r an

immunologically functional immunoglobulin fragment thereof, and the Iiﬂ;t chain comprises a variable
region compfsihglaéhiflo atidsegtieaed g fsrpninsmonmerically dregiiaralgen-binding or an
immunologigalh/aeiang imeanaiabuln iRomeathareatafin addiian,dssedbpd herein are
antibodies that bind specifically to B7RP1, wherein the heavy chain comprises a variable region
comprising B¥clisine h e seaGernce Hasar M SE oINS, BabhghahhtrieHinding or an
lmmunologla%[benfma%gaa} ‘[H‘{HHBQHlQPéﬂi@ U&Ql@f’c@ts@i%?ﬁhﬁ@@ grlighb chain &Pmprises a variable
region comprising an amino acid sequence as set forth in SEQ ID NO: 2, or an antigen-binding or an
immunologitaiigeRiEBRAPTITHTHBERSBiF eaRRERemReteof. In certain aspects, the disclosure also
provides antibodieg, gomaptisingaeay Y eseiaimandigligiehain whessirdhehegyy ahain comprises
a heavy chain variable r,egéon, and wherein the heavy chain variable region comprises a sequence that
has at leastPAOSHACT 30 HITRAS PEERTIE0, st PEESPRBYEPHESY, at least about 90%, 91%, 92%, 93%,
94%, 95%, 96%, %A%n PWRVendL %86&?El?@ﬁ%&%%%ﬁ%%@eﬁm@ﬁm&}ﬁﬁ%ﬁﬁﬂi&ﬁﬁﬁg%ﬁ set forth in
any of SEQ ID NO: 7 through SEQ ID NO. 14, and 10 wherein the light chain comprises a light chain
variable regiBHPefd sRmerER eeligRnarhmbestistleofebiorr espipnyedtionciuba sttt at least
about 8%t [§ast, RN 5%, ald QBRLARAU0MIAS 6924n0 30 RE e ISR oPERE 19706, 986, O
at least about 99% identity to the amino aci sequence as set forth in any of SEQ ID NO: 1 through
SEQ ID NOSBL-wherein the antibody binds specifically to B7RP1. 15The disclosure also provides
antibodies that bing, spegifjeaily taBdRPndvhatinthebeayynchate-sonprisgs ai agiingacid
sequence as set forth in SEQ ID NO: 44 or SEQ ID NO: 46, or an, antigen-bindin%é)r an
immunologiB A RATHGARI SHRAGAEEIBLBfinhadifsrrthErasien dithdhgHP emalitrBBMHsés an amino
acid sequenggiasSRhfofih iRe@EQ PN Qaaitaigai-kinding-giraivanyimeigaigally 20functional
immunoglobulin fragment thereof The disclosure also provides antibodies that bind specifically to

B7RP |, wHBFEFASHESRREY Bhia BdBhbita®alifimino acid sequence as set forth in SEQ ID NO: 47,
or an antigen-binding or an immunologically functional immunoglobulin fragment thereof, and the light
chain comprises aR'$Mio 2ERP Bg mentgesel cattefirs if= sat® 1D MEch8osinh GHigéh-Bihding or
an immunologicsdypfenbticnaddmmiundibddiulire fragmennthieradf In certain aspects, the disclosure

provides anfheies. SAMAURAG ASAEHRINANNR loBRIAN RSN e heRYL SR, comprises 2

heavy chain variable region, an erein the heavy chain variable region compfrises at least one CDR

having a 30ndéjtioscetiaihescanieitchibati TBnariessrabiorsddy by R8T RBout’8590, 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 ID NO: 27 through

2b



SEQ ID NO. 40, and wherein the light chain comprises a light chain variable region, and wherein the
light chain variable region comprises at least one CDR having an amino acid sequence that has as
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 5 the amino acid sequence as set forth in SEQ ID NO: 15
through SE@TFrdRexs!wparsithd ditisamy - dindeispedire diyaenprmpl pntibodigs éegtabefibed herein
are single chasmaniipeaies; sipgle, chammifdantibedies hbtab)iantikediesiyhéal) reatibagdies and (Fab')2
antibodies. é@ﬁ;?%t;og%%r asperts the disclosure provides a light chain comprising an amino 10acid

escriped heteln, . L
sequence as S th in SEQ ID NO: 15 through SEQ ID NO. 26, or an antigen- binding or an

immunologically fugstiarabirrmunegabuisdiagmentihaeeefuence by @ddition, the disclosure provides a
heavy ¢hain camprising an aminp acid sequence as set forth in an NO: 27 thyough SEQ ID
NG, 200 o AR SR o R A O SEA o B RAF R RSB N LR Anereor
15The discIBEQrdaldixeldte Stalisnlalad:leyroan lentibgdied thdh gpeeificadiyab el BIDRE Fowherein the
antibody compris s:.éa[g human heayvy chain framework regions, a h § chain CDR1 region, a
uman heaty R EHS TR LATH AR HCb ST e (RO, LT R igh hain
framework tegibysnadnpereaadibhtefeain €D Rictegiolrcal diucaamdghbehaud GbR2 segienirand a human
light chain 20 CDR3 region. In ceptain aspects, the_human heavy, chain CDR1 region.can be the heavy
chin CORPHIBAER SO B 00 CRT RGN 30, S GA= U ot i CORI
regiori @an bell¥)e light chain CDR1 region shown in any of SEQ ID NO: 15, 18, or 24. In other aspects,
the human heavy chain CDR2 region can be the heavy chain CDR2 region as shown in any of SEQ ID
NO: 28, 31, 33, 36rsrzBn3speaitdithétlnnanpighit shiaib@BDR2meyioe ehealiectisén light chain CDR2 as

shown in any #EIER RMNOWHErID ¥ Rlay Sl phehasRects Hhs DWman HsavwheRainFDR3 region
is the heavy chain CDR3 Jreélon as shown in any of SEQ ID NO: 29, 32, 34, 37, 38 or 40, and the
&

human lightelsstrdchmes fagibnisGRe TRt chatfCEERB rediorndsigRolpriy ariipisr SEEam NO: 17, 20,
22, 23, 25, A6 ANTHE ANUROYiBnAes BRGNELeIn AR ChRI ACISKIZ9%: by thw: abiliiediad specifically

to B7RP1. Furthermore, antibodies described herein have the capacitiqto antagonize at least one in

vitro at/orGR URSTERIRAY Redbriated with BZRBSTpbiibdiiides; Pre HsemturmtinbAadisolated

anti-human B4RRBHmad-aptibodias vwitthhigh ffiniyy, bindingip BARRLpakierides. wyherein the
antibodies bind to a human B7RP | polypeptide and dissociates from the human B7RP1 polypeptide
with a dissd&HiBH BoARtaBIKEGPEhbedien-gvtheotpayy rhanvEoBRsiNgS FO- 1299188 M, 5100r

less, as detguied LSRG KIEM AR W INbIROBT R ndueeseLviYal in aninaitineutralization
assay with an EC50 of about 10-6 M, 10-7 M, 10-8 M, 10-9M, 10-19M, 10-"M, 10-12 M, or less. The
disclosure AEBSIdEsTRBERel BiHEN ARtBIREE R wr slbyln-Brsmsgtdhstsrturilogically functional
immupoglobulity Fegmants ihefeadnpaidinthdAspasilicallystqlrR Rinyberaisthe antibodies or
fragments cmprigs, 8 ISR SHAIR YARDIG ROlRFIBRISIg A egushialn GRRY, GPR2. and CORS,
immunologically functional immunoglobulin fragment thereof, or an amino acid
sequence of the IgG1 heavy chain constant region as set forth in SEQ ID NO: 42 or an
antigen-binding or an immunologically functional immunoglobulin fragment thereof.
25 In certain examples, the antibodies are monoclonal antibodies, human antibodies,

or preferably human monoclonal antibodies.

In certain aspects, the disclosure provides antibodies comprising a heavy chain
and a light chain, wherein the light chain comprises a constant region having an
amino acid sequence as set forth in SEQ ID NO: 43 or an antigen-binding or an
30  immunologically functional immunoglobulin fragment thereof, and the light chain
variable region comprises an amino acid sequence as set forth in any of SEQ ID NO:

I through SEQ 1D NO. 6, or an antigen-binding or an immunologically functional

immunoglobulin  fragment thereof. In certain examples, the antibodies are



a) 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: 28, and the heavy chain CDR 3 has an
amino acid sequence as 15set forth in SEQ ID NO: 29; b) the heavy chain CDR1 has an amino acid
sequence as set forth in SEQ ID NO: 30, the heavy chain CDR2 has an amino acid sequence as set
forth in SEQUEN®I3Y | apfébtiache ayretmireGbRBRascan prefieretdeid segeenoecasdetdbrth in SEQ
ID NO: 32; %gﬁ))ya?egeavy 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
rc}hain CDR 3 has an @p{ﬁﬁg@@jﬁ,%g?@ﬁ@q&@rﬁggmw@ggelg# ' Bin g)ﬁitge heavy ﬁhain CDR1
as an aminp acid sequence as set forth in SEQ 1D 25 NO: 35, the heavy chain CDR2 has an amino
cid sequer BnSHSH HGE NENUS: 38T AR Lo EAYY CHAR DR SRS Soid
sequente ascgatioethsinsb ERHNEQID ePiiedheauy thatOCDRE hnsndin anbinQiagidsaruence as
set forth in SEQ ID NQ: 27, the heavy.chain CDR2 has an amino acid sequence as set forth in 30SEQ
ID NO: 33, a%@mgﬁsﬁ%ﬂm@ﬁﬁymwﬁ%m %8%5“&8& sheefas AthsRAAEEE D NO: 38: or
0 the heavylifinich@i Rirhakasgdninonagithseguentaasibbéqithin 2EQHBNORITEtheheavy chain
CDR2 has 1&? ino acid se&uen&e %is set forth jn SEQ.ID .NQ: 39, and the heavy chain CDR 3 has an
amino acid sequenc® 48 B8R THSEDS 1D Mo B EHRE GRIoLHESN pryvyselaiidiated human

antibody or fanganttgenebdafling or an immunologically functional immunoglobulin fragment thereof that
binds specifically to B7RP |, wherein the antibody or fragment comprises a light chain variable region
compniding a light EhetireGBR1s, @DIRZicahd GBR Bervihevimise) it lightchain BBPR1 has an amino

acid seauenag;gs sekloih B.SERR. 10N J5Refightchall CRRZAS an aming agid 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 NOSCEPEISF thie S Meich anSEORD RHI: £h antin giigensbgdarteran seromhlirgSEY ID NO: 18,

the light chaip &3R4 NasARTIPAIACIHIEAURNSRAD Bet iﬂrtgtﬁlsgge]c@,[)}ﬁl@:ﬁ%gt ahd:the light chain
CDR 3 has an amino acid sequence as sét forth in SEQ ID NO: 20; c) the light chain CDR1 has an

amino acid $eGHER CELRIEIMGHRGHIB ROUD pedst sequansdighteah GDREHER NP amirocid
sequenge %ﬁ%mamgg%qmn@o adithadight chainRRR DS AR 3MIne Acidsequence as

set forth 20in SEQ ID NO: 22; d) the light chain CDR1 has an amino acid sequence as set forth in

SEQ ID NO: 18, th, ligltt shain61R2 BasiraainaReihseaLenceas set IthisERAR NO: 19, and
the light chain CDR 3 has an amino acid sequence as set forth in SEQ ID NO: 23; 252 the light chain

CDR1 has &fftSimieraciasiay (ehee 4avdas g e sriksnoatet IgHhchai CBRERas an amino
acid sequentees seb faithi aSE) EDNQo 160 abd shealiabtehaini PR 3has anamiprasd sequence
as set forth in SEQ ID NO: 25; or . ,
functional immunoglobulin fragment thereof. In still further aspects, the light chain
20 comprises at least one CDR having an amino acid sequence as set forth in any of SEQ
ID NO: 15 through SEQ ID NO. 26, or an antigen-binding or an immunologically

functional immunoglobulin fragment thereof.

The disclosure also provides antibodies that bind specifically to B7TRP1,
wherein the heavy chain comprises a variable region comprising an amino acid
25 sequence as set forth in SEQ ID NO: 7 or SEQ ID NO: &, or an antigen-binding or an
immmunologically functional immunoglobulin fragment thereof, and the light chain
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 immunoglobulin

fragment thereof.

30 In addition, described herein are antibodies that bind specifically to B7TRP1,
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 immunologically



0 the light chain CDR1 has an amino acid sequence as set forth in SEQ ID 30 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. The disclosure also provides antibodies that
compete with binding of the antibodies described herein to B7RP1. In certain aspects, a competitive
antibody deb&tibsat dreinuoosipests Wittnpintithgroffanrsntiisddshtrdktoroprisésaay af SEQ 1D NO:
1-40 to buman 7 REApR6IRe RSl dlEdeuR. e polimudeatde soqueness i encode ani-
human B7RP1 human antibodies, vectors comprising tfg'ue po ynucfeotl € sequences encoding
anti-human SR Hudieshcartbodisschagcdéiidunstistodrmedwitig\rboinSiasorpo thtirg .
polynucleotides that encode anti-human B7RP1 human antibodies, formulations comprising
anti-human B7RP [HiShidhessisodretissntrmemoay st ihakivsgcanerisisingsarie.  The disclosure

also prévidesanethets tondeieating BfBR 1o Behiglogisal samplReSANMRESINGHAR stappf-contacting
the sample with an agtibod%de%%ribed r:%re_in or antigen-binding fragment thereof. An anti-B7RP1

antibody deS&bedHer DS SYBH M) KR AT SR e TP RIGRREAS 2k atitive binding
15assays, diractAndindivgCchsindnitb ASERys, M4 apsReiRIation: assayhandoenzymes linked

immunosorhep ys (ELISA) (See. sola, 1987, Monoclonal Antibodies: A Manual of Techniques,
pp. 147-15§%ﬁ@£e§é%n§§f’o§ﬁ?@c?«i&t?@n/ %nﬁrc?ﬁi?ﬂﬁai‘kﬂ%? BPRENHN P REEEERS can bind
B7RP1 withaaid aitnity thatsis@pprdpriatenton therapsay Nethpehbeing emplayedi@0in agdition, the

disclosure provides methods for treating a disease associated with increased production of B7TRP1,
increafstéd sg’ﬁﬁﬁ%}h o b%ﬁ*f‘%ﬁ&%?%ﬁ%%ajé@?éfé%’dvmblﬁﬁa%?ﬁr-m vheseRdeg i8hprising the

step of admthisteringnbl phegloncetiieally effegtive-amau ik ohel phanpaassinakeqmaqsition comprising
at least one_aptibody describe rein or nigen-pinding or an immunologically 25functional
immunogloggléf f?gg?ﬁ%tn?%ﬁ‘étrgé%o%alrﬁng é}@’ug ﬁ‘ir%gg’ 3{%(&,0?6%, @%oaﬁq‘f{‘érﬂrs ¥ ¥rstinvention will
become evigentt fort tderfatiowingedataile ddé sedptace aRtiheelnimsBRIEGHOESCRIPTION OF THE
DRAWINGS 30Fi icts the 16H antibody variahle regjgn sequence (SEQ ID NO: 7) and the
correspond%éoﬁﬂﬁrgéﬁgﬁg on %'ﬁ?ﬂif% @f@lgé‘jlgé NeES g%‘%ﬂ?%@} Figure 1B depicts
result§§)f co-stimulatior; s.using. anti-CD3 and. RP1-Fc fusjon in demonstrating that
16119 retains its _b%%ﬁ%%?%%\ﬁf’e I%c‘cr)lrr?f)glﬁel o\%ﬁ%df%&nd Spﬁcllg{i&fazi%tgaiows{:’he results of Biacore(r)
binding ass&ysiwighth® a1 thainasu®DsenBbodiaso Figdrec showsthetréstitsoSRIRHRA binding

assay with §[o,anyhdyE FigH b SRV e el ghiinEse Ainding.ansa it ghLantRody-
immunoglobulin fragment thereof, and the light chain comprises an amino acid
sequence as set forth in SEQ ID NO: 45, or an antigen-binding or an immunologically

20 functional immunoglobulin fragment thereof,

The disclosure also provides antibodies that bind specifically to B7RPI,
wherein the heavy chain comprises an amino acid sequence as set forth in SEQ ID
NO: 47, or an antigen-binding or an immunologically functional immunoglobulin
fragment thereof, and the light chain comprises an amino acid sequence as set forth in
25 SEQ ID NO: 48, or an antigen-binding or an immunologically functional

immunoglobulin fragment thereof.,

In certain aspects, the disclosure 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 a
30 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 ID NO: 27 through



Figure 5 shows the results of KinExA binding assay with 2H germline (2119g) antibody, 10Figure 6
depicts the results of binding-competition assays showing that 1611 antibody competes away binding
of ICOS-Fc on B7RP-1, analyzed by flow cytometry.  Figure 7 depicts a summary of a B7TRP-1
single nucleotide_}g&l?/mor hism (SNP) analysis 15Figure 8 depicts a summary of the analysis of a set

of anti-humak® TRPIP mMenadbraceanbbiiesinchriseosmrstitdighisduys wanhis siginen are IC50s

for inhibition,of Linding eham ¥ORe wﬁmm%% comBIEEePASHOYS ugFesceR Staining of
B7RP1 exiracellular domain (BCD) with labeled 16H, 5D, and ICOS antibodies. 20Figure 93 shows

similar bindijefrcaepesfursre dhe e andersdideons 8BTRrIQNPRAHEN . atFRpsiebIHepicts the
results of caglimaiion assays wilh,1634d; 065k antbaslies and, SNRNVAIANSY, idenfilguts 10A shows

plate co-stimulation assay results with 1B7v2 monoclonal 25antibodies compared witha number of

different antRintifie BrRPOvsBeR Afoprll BrtbyieEQ HRijled i doreh, HHa IBOShoWhe results of

antigen chau@@ggnqﬁg%ﬂm§,bmlgﬁggﬁgﬁiwgggm@pgciﬂc serum IgM (Figure 10B), IgG2a (Figure
100), and IgG1 (Figure 10D). Figure 11 depicts ELISA results demonsating that serum IL-5 levels are

repressed by 1B7v antibReiBsd herdiomkeskdAcshriys dhatddd sntRodiascan Kinddgicynomoigus
monkey B7RP1 (right panel) and human B7RP1 (left panel). 5Figure 12B shows that 1611, 16Hg, and
5D antibodiEERAFHMBIERYHEMo R AT IE 874002 PRERSYilependent T cell activation.  Figure

13A depicts individual cynomolgus monkey and grou an titer values at day 53 and day 57 after
secondary challenqélé) %@%tﬁﬁ%cést5¥o$§cg%u B 1%2%?5?13%% }éa TeRtEg Wit 181 Gntibodies. 10Figure

13B dépictsindlisddue wymomblgus mowkeyiBrid@yrdaphmegh SEOVANES at@ay 58 antzday 57 after
secondary ghallenge wi XQI 42 in anj r with 5D antibodies. DETAILED
DESCRIPTION CE%%W@%%@F @ﬁﬂ%ﬁ%% ggmﬁ’égﬁﬁﬁ%e%g%ﬁgﬁﬁége%%gein are for
organizational purppRes-RAMRNEEAure provides a heavy chain comprising an amino acid

sequence as set forth in any of SEQ ID NO: 27 through SEQ ID NO. 40, or an

antigen-binding or an immunologically functional immunoglobulin fragment thereof.

15 The disclosure also relates to isolated human antibodies that specifically bind
B7RP1, wherein the antibody comprises: (a) human heavy chain framework regions, a
human heavy chain CDRI region, a human heavy chain CDR2 region, and a human
heavy chain CDR3 region; and (b} human light chain framework regions, a human
light chain CDR1 region, a human light chain CDR2 region, and a human light chain

20 CDR3 region. In certain aspects, the human heavy chain CDR1 region can be the
heavy chain CDR1 region as shown in any of SEQ ID NO: 27, 30, or 35 and the
human light chain CDRI region can be the light chain CDR1 region shown in any of
SEQ ID NO: 15, 18, or 24. In other aspects, the human heavy chain CDR2 region can
be the heavy chain CDR2 region as shown in any of SEQ ID NO: 28, 31, 33, 36, or

25 39, and the human light chain CDR2 region can be the light chain CDR2 as show.n in
any of SEQ ID NO: 16, 19, or 21. In still other aspects, the human heavy chain CDR3
region is the heavy chain CDR3 region as shown in any of SEQ ID 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.

30 The antibodies described herein are characterized by the ability to bind specifically to

B7RP1. Furthermore, antibodies described herein have the capacity to

antagonize at least one in vitro and/or in vivo activity associated with B7RP1



not to be construed as limiting the subject matter described. All references cited in this application are
expressly incorporated by reference herein for any purpose. Definitions 20Conventional techniques
may be used for recombinant DNA, oligonucleotide synthesis, and tissue culture and transformation
(e.g., electroporatiom lipofection). Enzymatic reactions and purification techniques may be performed
according tBWEFRfset s Esstraniniexyles saed cathrorn e Mipnanaddie art or as described
herein. TheviotlegaihgfashRiguesandprIeEdupesymayidhe oaherally theriarred K5 iadcerding to

methods -well known in the art and as described in various general and more specific references that
oo citea ar PENER U (RPARAOGE G S P Ep T o B Ik B PCRRECAIT 3001

MOLECULARSGLMNR 160 AhABRRATORY MANJAL, 34, ad® GoldShxing ¢1drbpribadbonatory Press,
Cold Spring Harhor, N.Y., which. is incorpporated herein by reference fqQr. any purpose. Unless

30spe fic?j1 initivns s Sﬁroﬁdgﬁt?fﬁgnrggon]ﬂéﬂ’cggﬁfzén iz8H ?ﬁﬁé ﬁé&‘[‘i’dﬁ ﬁ%&?ﬁﬁ&%@e boratory
proceduressand technigues ofoanalyticakehemist BN eI g wamicuchefnigiryo and, metiicinal and
pharmaceutical chemistry described herein are those well known and commonly used in the art.
Similarly, cofvehtishdlteMhitilie Mty bMugeiessr chemical syntheses, chemical analyses,
pharmaceutical preparation, formulation, and delivery, and treatment of patients. 5As utilized in
accordance with tHEPFELERTH SEUPEe R Arhrr i ees Btsenbitdntdicated, shall be
understooddo haweuie dollaing fimesioind s. ieuphphseaditbidiegieah pro ety { "hlalbgltal
charagcteristic”, and the t activity” in reference to an antibody of the present inventjon are used
intercgga?ngesgt()?li}af%’ea}i mt%%ﬁcfaa‘ég rﬁltnareenacl)jrtgli?r%ll&sj ?5,%1 og%%aﬁ?rﬁi gy spegg' iéiqu')?lfle.g.,
anti-humanvafeBlgREZ onumanéntip adhebindingri ¢ BRhaOIBYR R4Y, @GOG, tohardagonize the activity of
the targeted polypeptide (e.g., B7TRP1 activity), the in vivo stability of the antibody, and the
immunogenic propertheshetthyechmitbOBR Dihe ridemiifiabtedoietpgived psopefied on Siiayd®eristics of an
antibody recognizeg-n 4he art i cross-reactivity, (i.e., with non-human homologs of
B7RP1, or with otﬁlgj'pric?feﬁg g@%%@%&e@%&%ﬁ%ﬂé , ang%k}%gté ?){}%%%ér\?es ﬁ%k?%%%ssion levels
of protein in mamrhBANEAIS; 2Reaidtbmbertionddipréjditiéhes ehavatteristicsaarie abserved or
measyked using aftrecognized eﬁgmg}g%.including, but not limited to EL1SA, competitive ELISA,
surface plasmon resonance analysis, in'vitfo and in vivo neutralization assays (e.g., Example 2), and

immunohistochemﬁtmevﬂga\tgﬁ,%HanZ@ﬁR@t_msaf{%migﬁfgsméaw&@éa@9@9%}%*m@@t}; pyimate, or any

other appropriate source. Particular activities and biological properties of anti-human 3?RP1 human
antibodies are destfbeirffarisar vetainnGR&Ebampreahisloweid scoenes s isdl&eEd polynucleotide”

as used herein shaltmeamacpolynysleafide.of genamieHINA.1ERNA.RNA-Qlsynthsli ouon or some

combination thereof, 25 which by virtue of its origin the isolated polynucleotide (1) is not associated
with all or a portiofebferHoRSFEBHAN WA which the isolated polynucleotide is found in nature, (2) is
linked to a polynucleotide to which it is not linked in nature, or (3) does not occur in nature as part of a

larger’dequence. ThébehfpoRAliclebidelrasierdinadheraisrrednsifyd e 25440 30

double-stranded nieleig-acignalymess#h atisestnhQ ayclpetidesin Lhsthcinsaitaimemppdiments, the -
nucleotides comprising theg)olynucleotide can be ribonucleotides or deoxyribonucleotides or a

modified form of eRF&t Hha BF Adcrstidhs ke RbuficaaBnd e a8 waRe HHddHBRERISsSuch as

bromuridine, ribosg-predifigations jpuch asarabinoside and 2',3'-dideoxyribose and internucleotide
linkage modifications suchasphosphorothioate,phosphorodithioate,phosphoroselenome,

d) the heavy chain CDR1 has an amino acid sequence as set forth in SEQ ID

25 NO: 35, the heavy chain CDR2 has an amino acid sequence as set 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,

¢) 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

30 SEQ 1D NO: 33, and the heavy chain CDR 3 has an amino acid sequence as
set forth in SEQ ID NO: 38; or



phosphorodiselenoate, phosphoroanil othioate, phoshoraniladate and phosphoroamidate. The term
ripolynucleotide” specifically includes single and double 5 stranded forms of DNA or A. The term
"oligonueleotide referred to herein includes naturally occurring, and modified nucleotides linked
together by naturally occurring, and/or non-naturally occurring oligonucleotide linkages.
Oligonucleotides afetbegisigrniclenideibdas comprsmecideiebenrcehat sfefgehdraliy QidBle-stranded
and have a length1t20Q 16, pyclagfides ordenersin aartaimrmbeAinants.olidanusgglides are 10 to
60 nucleotides in length. [n certain ‘embodiments, oligonueleotides are 12, 13, 14, 15, 16, 17, 18, 19,
or 20 to 40 nucleoffd&s IR FRYtAZ Olibischsstilebamal BR sirfifie atramdeel asidieeblensgranded, e,g. for
use in the construction,qf, & tigymytant Ofigonueleotides of the invention may be sense or
antisense oligonucleotides with 15reference to a protein-coding sequence. The term "naturally

occurrigg nucleotides dintdsdesidegsyiibonucieatidasangibepueleoticies- tig.term "modified
nucleotides" includies nuclieotidﬁds wijth r?odifq'ed or subﬁti u djfg%%i roq[ sa (—:-t I .dThe term
noligonueleg{icﬁ-:-n Iin]%nguensQ fRcHiags's iﬁolﬂlﬁa(: egﬁﬁ‘é“fﬁ%ﬁé‘éé‘% EEJBF:O Horothigatd s
phosphorodifiicte]20tpHERAGr osblstinatee pidpliprodiseigneate;phmsphonodphoittioate,
phoshoraniladate, phospharoamidate,.and the li e , La e et at,.1986, Nucl. Acids Res.,
14:9081; SoRr R ,C‘f’i“)ilr%s,”tgnaelr%%hgé%?‘} @gg’?‘;sé%%ﬁ%ggﬂ 8§’,}’ﬁ‘88?: Acids Res,, 16:3209;
Zon at at, 1991, Anti- (! ign,. 6:539; Zon at at, 1991, OLIGOWOCLEQ: AND
ANALOGUES: A &&ﬁ}?ﬁ%@%@p@%ﬁcﬁs p%. %93’1%?(’%, %‘?gﬁ:gtgfn?eé\g{%t%%g}g@rﬁiersity Press,
Oxford(England; Sh@: dtSakhd lighRdiziN 6:.IBRE5H45 20 abiinimarid aeqlBreyraasct1O80, ICREQRical Reviews,
90:543, the disclo f,whj re her inceﬂig by reference far any purpose. An
oligonucleotide ca%ﬁr%:ﬁfdggéa&gtg}:%ﬁ%ﬁ%aéﬁo enéﬁf‘g%%l%/eaé%nﬁ)g %%ese Fé?cr)}%lggfesoeﬁ gr%lr
hybridization thereof SEQTH2 P! Tisolated 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 fronbxrbeshghe dumirc€DRJ. b ar thinisarad dpecissc)sexfmessedbRdRell from a
different species, (bhag. RREMSRAAAIEE SRTIAL ER S AROULR AREIERALQTBONAHTIPRlsS, Tids,

carbohydrates, or other materials with which it is associated in nature, (5) Is not associated (by
covalént or noncovRIeHPintéraeddhy ligl pbrtiohSBf hlproweinming atibketerisolated prdbein” is
associated in natufg g iﬁﬁg@aﬁy associated (by covalent or noncovalent interaction) with a 5
polypeptide with which it is not associated in nature, or (7) does not occur in nature. Such an isolated

protein can be encgded hyrgengifie BRA LGN AMRNAGr QthenfNA.f syatheliegrgin, or any

combination thereof. In one embodiment, the isolated protein is substantially free from proteins or
polypeptides or otREPchhtéinaitshnia: GRFB hatn Mangtarkd erdnrasmentahirkdudiferfere with
its 10use (therapeytioydiagNQsiiciHrapRyIaGte (BReAICR o ARBINIRG) sequdfcdsQlateshantibody is
one that has been identified and separated and/or recovered from a component of its natural
enviroffinent, Con@nir@iCcdiApdents of its natural environment are materials that would interfere
with diagnostic or therapeutic uses fqor the antibody, arid may include enzymes, hormones, and other

15 proteinaceous 8t HSNSBEERIAR L3S 1R AN S SRTHRBD diniehterih&adBoll) is purified
(1) to greater tham95% or pEeRiar tham VAR DIhueig RbahantihpshyasdetarRineaiRYtReowry

method, (2) to a degree sufficient to gbtain at least 15 residues_ of N-terminal or internal amino acid
sequence by use cyfg iy e dpesheiteriain CHR 3) hes rorBRp P S Bes R &kt i98der reducing
or nonreducing 20ig@Elitionsigsing; Coomassie blue or silver stain, Isolated antibody includes the
antibody in situ within recombinant cells since st least one component of the antibody's natural
envirdriment will ne} be: prgigectiain CTIRE tRiman ' palipe ptidesequeptetainsenpansimgieouies having the
sequence of native proteins, is, protei oduced hy naturally-occurrin d specifically non- 25
regombinant cells%gbé%et?fgj@g& ]é%ﬁréé%ligggﬁl?é&[}r%’i fiawsllt g&ﬁ‘&“ﬁ&%?gﬁﬁ?é%g’l’e% s%aving the
amino acid sequenbeNshihe, naiivehpigtkirchaiondakcalksshaving e lefio seqiiome addiidusito, and/or
substitutions of one UBYIS 8 jl} acids of the native sequence. The terms "polypeptide” and
"protein” specifical‘ll;i/ eficompass a iB7RP1 antibodies, or sequences that have deletions from,
additions to, and/ox, 30substitutions or more aming acid of an anti- B 1 aptibody. The
term "polypeptide #Sg&%ﬁ% r%l}%lr% @aﬁ Eg—f%g&ﬂglfﬁa%assg ugrrlﬁienggtgﬁntlzﬁa dglgt%?'u,ﬁé
carbo&§l-terminal deletidn tantdht ahamt€ DR 2deds tioraniinoestainemboci rmesds fdragm &M are at least

5 to about 500 amiﬁol\?ﬁl:dl%l,oarrllgl‘ t%e\leli”ggtechain CDR 3 has an amino acid sequence as set forth
in SEQ ID NO: 26.



appreciated that in certain embodiments, fragments are at least 5, 6, 8, 10, 14, 20, 50, 70, 100, 110,
150, 200, 250, 300, 350, 400, or 450 amino acids long. Particularly useful polypeptide fragments
include functional domains, including binding domains particularly antigen-binding domains, especially
wherein the antigen is an epitope of 5 human B7RPL1. In the case of an anti-B7RP1 antibody, useful
fragments include Bt drsinordisiredryidec pRYedtorha variiterddnraidiaf afhbawdolight chain, a
portion of adsanitkadyrehainBorjust isyanabigecagionipeludingh ive CRRELANEEAE ikBperes The term
"specific binding agent”.refers to. a naturally occurri r.qon-naturally occurring molecule that
specifically gilrﬁ%qgr%gnég?afr%}eatl} %yn%}bal%ecsmg]?s?)eggl col{%ﬁf(ﬁng agents include, but are not limited to,
proteins, pePfiids4Aie ieaeiBIRdArbohydrates, and lipids. In certain embodiments, a specific binding
agent is an antibody. The tent "specific binding agent to B7RP1" refers to a specific binding agent
that specifically bi&“%ﬁg%ﬂ%%@#ﬁﬁipﬁy@é ShHASHRIEERATE i3t AR 15binding agent to
B7RP1 is anantib ®RPatHifds speabiicially tedirR chkprisiiy ey efvaxareniadcapantieedy "binds
specifically" to a target if igle an%g@g hen labeled, can be competed away from its target by the
correspondifif AGR S SAR Pt a‘?‘rlf??ﬂ' tiesidyrians R st mat itk glesanin fragment”

as used 20 hr@porefiars foBnoikpedtderinomenidshaicantains ByRRst igneDRSBbLIS,
mmunoglobulin heavy and light chains..An immunologically functional immunoglobulin fragment of the
invention is %ziﬁ‘ﬁf%l%ﬁb.% 589 8n AR 2T @éjgﬁw gﬁ‘ﬁaﬂirﬁ%‘ﬁ@f}iﬁ% Atg@riRdsigdnd Mat
specifidally binkis gaairegaptanty these embodiments, binding of an immunologically functional
inummoglobulin 25 fragment of the invention prevents binding of the ligand to its receptor, interrupting
the biological resp@hselieistingisomrigaies bietidy tortletsetep®TRIN one e hitiogdicae gimale,
mmunologically iungtianalip aoaglobiin,ragmentafing inyaaionaings. sheclicaly, @ BIRPL

Preferably, the fragment binds specifically to human B/7RP1. 30The term "naturally-occurfing” or
"native” as GEEEP AT dhspsied b3 BBRICt retdixiiodgseriand breintaay e souieyerk formd in
nature. For examplezanpehydepiite Oropeltie @otiie: sequence that is present in an organism
(incluqigg \Qggg,ess)dgpg ca pn%}jlse()cltaggg fr?c a source in nature ,antdtthat has not been intentionally
modified by’ Man s naturally-ocearting. The term  ron-natuarainy scelrihg™8y™ABA-THHR* as used
herein referbrtbed matenaktinbtns st fo (Rl I8 Aptire, ddhat ba% bdencsiuciuraltybobckified or
synthesize man. ample, 5 "non-na I ring"” can.refer to a variant, such as a
polynucleot il ot deshiidies d?gduc%%r%ifsglr% ﬁ#—%}%ﬁﬁgmﬁ%% eg%rsié%?ec\:c[}?ﬁ?gﬂf’é%, a
polypeptidequariiitprodicBdRl1suchha potynuiiisotide vadaBl/iichwériantaffisiudehdorexample,
those produ ucleatide substitutions, deletions_or,additions that may involve one or more

2 A %Ior e ans lghoa?)%eégﬁe?renéﬂlwggding or non-coding 10 regions or both.

nucleotides.cﬁ}g? nLJcFeotl e varlaY'u secan
Alteragigns in the cadigSAIADS B4 LOTLAE.CANRIAHY GBI 0D FROSE NG Amino acid

substitutions, deletions, or additions. Especially certain among these are silent substitutions, additions,

deletions, aN#zdrasrvedivecsussntuab iy Ritichesased aresitivatyfogeridd ameiavtiisrasest a B7TRP1
antibody of {figdnveptiesnynessw skilLin tag,aRscan sagibudsterming. hoyt 19 geparaie,gugh a 15variant

using methods well known in the art. The term "operably linked" means that the components to
which the téAT8agslisd areffRcs Ye rmershal tizhamswatitehres parijiouesnaIriihg Atnt functions

under suitaiaceRditinosy Ket-axampie & coMRESBEURRCE oRaRaRLIRked" to a protein coding

sequeqce is.ligated thereto s tg. .expression.of the protein CO‘?Pit% . 20 sequence is achieved under
condifions colr%ﬁlgﬁgfé%%ﬁl}?\%? ﬁil éﬁ)ﬁ‘%’ﬁﬁf g’c%%ﬂ@%ﬁh@%’ﬁ 9%8&58%%% .‘30% The term "control
sequence" as use(i,[h rein refers olynucleotide sequences that can effect expression, processing
or intracellular localiza %lrl]ngp tceso&%r?ggé%dﬁg%%é%ntowv@%ic e%ﬂ%lf a?‘él%%nera%?flnliﬁﬁgdéﬁ%” ure of such
control sequetced drayrgepanmhd2bagethe host organism. In particular embodiments, control
sequences for prokaryotes may include a promoter, ribosomal binding site, and transcription
termination sequence. In other particular embodiments, control sequences for eulcaryotes may include
promoters comprising one or a plurality of recognition sites for transcription factors, transcription

enhancer sequences, transd?RLBH RERRBEEA BodeQlichBds R4 PAIdda8nylation sequences.In certain

embodiments, "control )
30 Figure 1A depicts the 16H antibody variable region sequence (SEQ ID NO: 7)

and the corresponding 16H variable region germline (16Hg) sequence (SEQ ID NO:
8).



sequences" can include leader sequences and/or fusion partner sequences. The term "vector"
includes a nucleic acid molecule capable of carrying into a cell another nucleic acid to which it has
been linked, One type of vector is a "plasmid”, which refers to a circular double stranded DNA loop
into which additional DNA segments may be ligated. Another type of vector is a viral vector, wherein
additional DNA segments may, be ligated intp the viral gen in. vestars,are capable of
autonomous replicatiofih £hSH BT W %i)c K tlé@ﬁg%ﬁn%%gﬂge%ti%%qg%aggﬂal vectors having a
bacterial origirBTREpikzafishrapidtepisomaitiitim Ml e stris JERRBETEL ISV ., non-episomal
mammalian vegliers)-eandesitegrated into the genome of a host cell upon introduction into the host
cell and thereby are replicated along with the host genome. Moreaver, certain vectors are capable of
directing the expressinrofgbeiestis wEhdBare SndiatiosRyfinkid BuldfiReérs 10 are referred to
herein as "yecambigartiexpression 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 specificationt iggrad ierrsahretle e iy DL et i erih R gRAHI as the plasmid is the most
commonly used form f veclor, Htetss 16 VR RN AIBlP UG such other forms of
. S D

15expression vectors}gsuc as viral vectors (e.g., replication defective retroviruses, adenoviruses and
acieno-associated Virses), vhighisesvareaiiatent fudciensy withTieghnéise (fégombinant host cell”
(or simply "host %ggﬂ includes a cell into which a recombinant expression vector has been introduced.
It will be understood: )y those of skill in the art that such terms are intended to refer not only to the
particular 20 subjectmelrbatigitheipregeiny.tbsvcir-acceliBecasse genain fmdditations may occur in
succeeding gepesals ”éﬁk&%é? pihermuiation erenyiroamentalinfiuersas ssuBwprogeny may not, in
fact, be identical to the parent cell, but are still included within the scope of the term "host cell" as used
herein. A wide &t of host expression systems can be used to express the antibodies of the present
invention 25 including;hacterighiyeasihagylQvitabansl Mammaliaaexpressiensystems (as well as
phage display expression systems). An example of a suitable bacterial expression.vector is pTJC19.
To express an h% *fécombinantly, a host cell is transfected with one or more recombinant
eri(pres_sti)ogsvector:s r?ﬁg‘w@? %lgkéml:;@gm% 6!%@%&&6:%%@9@1@%59&%11 h%avy crtl)ains of
the antibody such that the light.an avy chains are ex t and can be
secreted into tf‘?‘éﬁrr’ﬁ%e?&?na?ﬁg\?v If’éhmth%e9 gs’f’ %43_ “st%{r}g ?:slf tSlrJ?'re %?gi%m%aﬁ?ﬁr%ﬂhe antibodies can
be recovered. SkbitiardFhEéRIMENMIORACHEIPGIETies are used to obtain antibody heavy and light
chain genes, incorpogate thes ngs In i ressioi. e : itroduce the vectors
into host cells, suchogggﬁ%%%% %e%%rﬁ%ée?%ég&r%%}g%%%%m, M%E%ﬁlﬁng_ONING, A
LABORATOR YVitkiseled 18P Sptittd Babei%Sboratories, Ausubel, F.M. et al. (eds.), CURRENT
PROTOCQLS IN MQLECULAR BIOLQGY,(teena:Rublishing Assasiales.(%989)and in U.S. Patent
No. 4,816,397 to 5Boss etal. ~ The term "transduction” is used to refer to the transfer of genes from
one bacterium %%W?ﬁ?ﬂally by a phage. "Transduction" also refers to the acquisition and transfer
of eukaryotic cellular ggguenees byl eHoviugess Thestarmdiransiostion) issused mrefer to the uptake
of foreign or exogengus 10 DNA hy a cell, and a cell has been "u-ansfected" when the exogenous
DNA has beenHPSAITE 8 iRSIdE e cell membrane, A number of transfection techniques are well

Icnown in the art andragg-diselosedNeseiv.-Seruig, &rahameiah, 1 B9VBmdirlogy 52: 456; Sambrook
etal., 2001, MOLECULAR CLONING, A LABORU%O@( ANUALEAIq Springddarbor Laboratories;
Davis et a%519§3?%®6ﬁm3ﬁ éﬂ@‘f\w elfl’—féé‘ EI%H%%I%GY, Elsevier; and Chu et al., 1981,
Gene H: 197. Sabboi#hniques can be used to introduce one or more exogenous DNA moieties into

suitable host cells. -, The term, transfommaion’asused Asrein Iefatsdo.a.change in a cell's genetic
, S5 .

. Fi » 1 :
characteristics, and a c%ﬁehas een transformed when jt has been modified to contain a new DNA. For
example, a cell Ao AP IREF L f YR R R MU B 8P o 255 ﬁ%cpfa?ﬁveggiate, Following
transfection or tFagsdueIon, the transforming DNA may recombine with DNA from the cell by
physically integrating into a chromosome of the cell, or may be maintained transiently as an episomal
element without being replicated, or may replicate independently as a plasmid. A cell is considered to
have been stably transformed when the DNA is replicated with the division of the cell, 25The term
"antigen" refers to a molecule or a portion of a metecule capable of being bound by a selective binding
agent, such as an antibody, and additionally capable of being used in an animal to produce antibodies
capable of binding to an epitope of that antigen. An antigen may have one or more epitopes.




In certain embodiments, antibody variants include glycosylation variants 30 wherein the number
and/or type of glycosylation site has been altered compared to the amino acid sequences of the parent
polypeptide. In certain embodiments, protein variants comprise a greater or a lesser number of
N-linked glycosylation sites than the native protein. An N-linked glycosylation site is characterized by
the sequence: AsnXaa.Ser,or Asn-Xaa-Thr, whetein, theaming acidhresidus.gesignated as Xaa may
be any amino acid residue except proline. The substitution of amino acid residues to create this
sequence provdEssedutEhtidaEipdite for the addition of an N-linked 5 carbohydrate chain.
Alternatively, substitytions.that eliminate fE}&;%%gH%%%MiﬂiﬁﬁrﬂPWn@ﬂoﬁiﬁ@%@j{'i”ked carbohydrate

chain. Also providedi§a rearrangement 0 inked carbohydrate chains wherein one or more N-linked

glycosylation SKEPfistamRpeh Ga et RANFARSECurring) are eliminated and one or more new
Nirked ss arecreaie, Adonal ibQgsaiaes SRS QUSBIRS uakaRA0 wherein one or
eleted from or sub:

more cystéine residu€es are om or substituted for another amino acid (e.qg., serine) compared

to the parent ansrieRigREH(Reeredtdifd o8REHE may be useful when antibodies must be refolded
into a biologically acgve gq@@rm@%nimgugsgg&hy@ggg@;@n Khivsplbsinglysion bodies. Cysteine
Iy

variants generally have fewer cysteine residues than the natjve prot in, gnd typically 15 have an even
number to miniAiTEe 3hiaraeBNETRSARTG FEWIHN SAT SIS tgiﬁaépag?S%oﬁ%aa%]d%%F% embodiments,
antibody variaitataniinchidesaintisdthetrnprising a modified Fc fragment or a modified heavy chain
constant region. An Ec fragi%]ent, which stgna(iis for "fr%%nten&tﬂggvat r?c[y%%”izr;?es ) or.a heavy chain
constant rlé’gion can b8¥o ﬁeéiewt?‘n’ﬂfié‘ﬂoun t§*ESRteF on an antibody altere blnéing 20 -
characteristicsv@es afdeearmg|énBlirtdrr anaivoothalos: Wi/ BREESHOMPRERLIBgY 51: 1-84; Ravetch
and Bolland, 2001; AnnRevatnmunelds; 275-90; Shields et at, 2001, Journal of Biol. Chem 276:
6591-6604; Tellethan and Junghans, 2000, .Immimo/ogy 100: 245-251; Medesan et al., 1998, Ear. J.
Immunot 28: 2092-2100: all of which are incorporated herein by reference). Such mutations can
include 25 substitutions, additi i %% Hsreek@nd are typically produced
by site-directed mutaggsﬁggg’ﬁég%ﬂgéﬁg@cﬁéﬁﬁggen|c o] |go%ucleotidga(ls) according to methods
describediherein, as-well38a6c4ding-taimeihoss nowmindheartr(ees folyexdmple, Sambrook et al.,
MOLECULAR C ING: A LABQR Y, 1 : ting Harbor, N.Y.and
Berger and 30 ‘i?#%r%éﬁ‘&ﬂﬁ‘?%ﬁ%‘“ﬁ%l%% %?I_%%%%%ﬁ%de %%%%félﬁ%?gﬁgfecular Cloning
Techniques 1987, JelaERRiE PFESEs g B &Y SO A IRIEh Rr & 888 ated herein by reference).
According to certain embodiments, amino acid substitutions may (1) reduce susceptibility to
proteolysis, (2) reduce susceptibility to oxidation, (3) alter binding affinity, and/or (4) confer or modify
other physicoclpemigaiser functional properties on such polypeptides. According to certain
embodiments, single or multiple amino acid Sbsubeséi%tioggréén C%m%@%%dé%%ﬁtes’ conservative
amino acid®substitutiGREY FREPDE BT R Atirally Becurfing sequence (in certain embodiments, in
the portion of theetipeptidesoutsitiersediomaimeiTising HeERBIEeHU PEsFiatts). In certain
embodiments, a,consarvative-aMine asidsthstiiiiontypically.deesmet substintially change the
structural characteristics of the parent sequence (e %cc@n(ﬁl@?eﬁ%@&@@@%ésgr@%d should disrupt or

; er'g spegilications Dr g8 COno, g
tend to disrupt gae ntciﬂzfry Sffucture that ¢ aracterlzyes a parent sequence, such as a helix). Examples

of art-n-cognizderpisiypsistide seEn YR teriar e IPes B e HoRE I BROTEINS,
STRUCTURE S:AMB:Y QLizEdsARIPRINCIPEHE 8t (@deigitenbeEds 4984 gwerH aleeman and
Compeny, NepXENIBRUCLLON, 0. TSI SHRUGTLA G, Genpsnand 1 Tooke, oce).

, Garland Publishing, New York, N.Y,; a ornton et 4:105, each of whic
are incorporate®PHEFEHBy reféferf. '\émb&’r%bgﬁy“%r %Or(:lfibo ;%’E S%e&lﬁ{(\j‘ear(tgém‘féf%o an intact
antibody, or a Hinging fragriveniiderEbedh soib fpatckarion MR E AN $81%becific binding. In
certain embodimgats, kinding:framenisaiedreduced kyrecombingnitiA. 201teehniques, In
additional odiments,.binding fr S.ar -enzynatic. nigad cleavage of intact
antibodiessginé?r?al%a%%rﬁgﬁ% Sir%éﬁ?c%m%u é%%rﬁ%%n&%eﬁg %M%(aazmb,), g—%&%@[ﬂf}(\g&gg%ﬁlw and
single-chain anfil§oghegatory PT‘F?@‘%W\%,ﬁ?ﬂ)ﬁﬁ%ﬁ%?ﬁﬁi@ﬁ‘ﬁ?&@ﬁ%@éfo%nggf #&avy chain and a light
chain, wherein the heavy and light chains together form an antigen binding structure 25 capable of
specifically binding B7RP I. A full-length heavy chain includes a variable region domain, VH, and three
constant region domains, C81, CH2, and CH3. The VH domain is at the amino-terminus of the
polypeptide, and the CH3 domain is at the carboxyl-terminus. The term "heavy chain", as used herein,
encompasses a full-length heavy chain and fragments thereof A fun-length light chain includes a 30
variable region domain, Vk and a constant region domain, CL. Like the heavy chain, the variable
region domain of the light chain is at the amino-tenuinus of the polypeptide. The term "light chain", as
used herein, encompasses a full-length light chain and Lagments thereof, A F(ab) fragment is
comprised of one light chain and the CHI and variable regions of one heavy chain. The heavy chain of
a F(ab) molecule cannot form a disulfide bond with another heavy chain molecule. A F(ab') fragment

contains one light chain and one heavy chain that contains more of the constant region, between the
OHT1 and CH?2 domaine c<ciich that an interchain diciilfide B bond can be formed hetwween two haawvy



A bivalent antibody other than a "multispecific” or "multifunctional” antibody, in certain embodiments, is
understood to comprise binding sites having identical specificity. 15In assessing antibody binding and
specificity according to the invention, an antibody substantially inhibits adhesion of a ligand to a
receptor when an excess of antibody reduces the quantity of ligand bound to receptor by at least about

20%, 40%, GOYcHy, B334m QBT P SIRRSUEEH) IRGIAU USIRGLAQRYIIE ERMEPetitive binding

assay). 20By "neutralizing antibody" is meant an antibody molecule that |s,alble to block or
substantially reBttE" SRS P RIRCHGH 0P A E-4Te CARTRTEN FVHiERAL BrIBS A eBtdingly, a
"neutralizing” ari-B#RRL dntibod systtapableniblonkingor substantially pegdueing, an effector function,
such as recepteyRinding aRdarliciiatian:afa asliwlatresponse, of B7R. Pl. "Substantially reduce” is
intended to mean at least 25 about 60%, at least about 70%, at least about 75%, at least about 80%,
at least abdut 85%, oksattidzst abeot 909 rddutorrefradiefiestor fundilonvog thextarget antigen (e.g.,

human B7RP1}iess Ther @ in SRR inGudes any sl vankigentbatis.capable of specific
binding to an im%]uno%lo ulin.or T-cell rece tor Ir%lcertain‘embodd' ents eé%JtO e. 30 determinants
|

. . erist he ferm ™ . X
include chemically active < 1?1%18?0 i ﬁmﬁ SSUER S BnYiFD &t as:; sﬁfbar side chains,

y active €groupings 5‘?%8 ecules such as'amino a
phosphoryl grotifssree Suforibges G SicaricihieE ih Brivea inkaksngrrl)y el spécific
three-dimensionaksiusiteal eharmmstefisticsinrpe /arispenticehange chalastetistics. An epitope is a
reglon of ap andaen Nialde ouAY Biran.apiibedyel sanaln eMbadIngnLs,a.aqlipody is said to
specifically bind an antigen when it preférentially recognizes its targét antigen In & complex mixture of
proteins and/or 5 MY@%‘?“?F&%&HW%%Bﬁﬁi‘r‘?’i}eFﬁ%f’hﬁ"élﬁfﬁ?%@ﬁ%%ﬁ%@’specificalIy bind an
antigen when thel gjeilibritnm ggiss gotatitias coh Staraialyo u RN endfatid, ddehiaile0-10M, 1 0-11 NI,

1042 M, or lesshariatautdQalaMes of ~AR@RMDA¥ RIS resLRtiRININS SAmGEPitope” as a
reference antibcgdsysl_, when th two,%ntib%dies reco nizeﬁg?#ggfal or,ﬁte%%:alw overlapping epitopes. The
ethe

most widely us& and raprd HEtRoa L o Gata g\ rWb AntbodiBs BiKdto 10 identical or

sterically dverl&ppiig Eprepes are ebifipdativpassdyah wrietsdam beckorfiguted i all number of
different formatsausingedtier [Ekelesastigan ordpbeledrantibodyistisually. heeantigen is immobilized

on a substrate  aqd . Ay, oh4olahsles antihadias e plect e ipdiag gfigheled antibodies is

measured using radioactive iISotopes or enzym e term "agent” is used herein to denote a

chemical compOEREE it ofEREMREFEENTESHNGTE, BBkl FAEMBIEte, or an extract
made from biolsgicéizehiateratss (e As bsegbelkirnthétenmsh abislitnorabigiedisnefers to incorporation
of a detectablesmatket@: iRy corRerational aiadiolabsled aminoacid.praftaghment to 20 a
polypeptide of biotin mpletie. 1At gan b delecied by labeler avin (o g ifeptayidin comprising a
detectable marske_r Such as a fluorescent mar r, a Chernihuninescent marker of an enzymatic activity

that can be def@tRMiBAEseHIGT EHMATHE MEhBTEIPIRT BEA%In embodiments, the label can also
be therapeutic. Vari h : In y des ¢ tel s.are I1< Jown in the art and
BB s A SRl

25may be used advanta eousgaln the me disclosed herein. Examplés o els for polypeptides
include, but ar@n&Tffited t6-r&diths Jtife SToPFRAH FAICY SO Seir=toncthesif: 3555 90y, 99mTc. |
Il in, isothidcyawiaté by HiTuCyirirodamire, ipidanthdniddphiosphorsy enaymaticitabiels (e.g., horseradish

peroxidase, p-galactasidase, MelerrsesAaling ahesRRARE sy mcicotide is found in
nature, (2) is Hnked to a polynucleotide to which it is not linked in nature, or (3) does

1ot occur in nature as part of a larger sequence.

The ferm "polynucleotide” as referred to berein means single-stranded or

30 double-stranded nucleic acid polymers of at least 10 nucleotides in léngth. In cerain
embodiments, the nucleotides comprising the polynucleotide can be ribonucleotides

or deoxyribonuciectides or a modified form of either type of nucleotide. Said

modifications include base modifications such as bromuridine, ribose modifications
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30 chemiluminescent labels, hapten labels such as biotinyl groups, and predetermined poinceptide
epitopes recognized by a secondary reporter (e.g., leucine zipper pair sequences, binding sites for
secondary antibodies, metal binding domains, or epitope tags). In certain embodiments, labels are
attached by spacer arms (such as (CH2),", where n < about 20) of various lengths to reduce potential
steric hindrance. The term "bcl%lp igﬁl sample”, as used {ner iq, includes,_but is not limited to, any
quantity of a sUBStAREEHO A i g"gt’h1 §of @Fﬁw@%ﬂﬁﬂ‘& EFWF%. BIR% MG % Mings include, but are
not limited to, ethans 2mice pinerhkeisoriats, rabpitdomddbathier aninakshSueksubystances include, but

are not limited {BoRiRadiseK#k, Urine ;ealis.aigamsodissues, haahenednarrow,dymph nodes, and
skin. The term "pharmaceutical agent or drug,’ as used herein refers.to a chemical compound or
composition ca%lgﬁeﬂrg ine ﬁggiﬁgh%?fé%i d 1 %P%pgu%%cérﬁceac&yvl\%lgnesﬁjnﬁir%apnaedr%ﬁ%gministered to a
patient. Thé expreseidarpsrardcetfidally effective amount” in reference to a pharmaceutical
composition comprisiag ane 8 Rlualiol e Agibadics pLIbG.INuenton s undgrstood to mean,
according to the invention, an(a%n‘ount of the said p armaceutlicaf‘com%osfffon&’fhé is capable of
abolishing, in &PAHEAtPIREVERT dBEEi fPHRRS N SAAR th rESHB BB PR rAg-sefwiwith a return of
15this sensitivitgdhreghdightnd:tevel ibdnapardiilecimdlratidis seeve dalyhedlthy: subjects. A "disorder"
is any conditiop {hatwould henefitfram featmentaccanding 1 dhe presentinyestipn. "Disorder” and

"condition’ are used interchangeably herein and ncludet%pronlc and acute immune system disorders
1

or immunésystEAT B1&Ea 8k S EE ocilted fith TR IS BRat FHIRIFE Y 56 <8, Mdbding those
pathological 20uwedsditis isiebfchipredisposedhenrantigabethésisoldeidini quéstion. A number of
conditions and disaerders: thed.wowdibenelit fkam thereatnRemnascarsing.ie thepeesent invention are
described, for g@a@ﬁg, isr%rlan rnation%lnPg;g:nitn AQP"%%H%%’%{% %9T/U%O%Ql87l QPuincation No. WO
00746240), the disclosure of w icifis mcorporatedﬁ by reterence in its rrhrety ie terms "immune
system diseas& &It SsfararEohaition® sHEd MTaSseafy Fisarsitesrdén or disorder
associatedswitkeirereasednevelscefi/dtRdycincreased sensitivity to B7RPI, or T-cell mediated
diseases, including, but not limited to, autoimmune disease, graft survival, bone marrow and organ
transplantation, allosERSHPSRSTEIE ter BRSPS grvtai e SHEbREReHEHECT- 30 cell dependent
B-cell mediated@issastsyscifonieinflaniifatoryidiséas osiagsonicdtetddad thichrodii@immune cell
dysfunction, lygrhagrelifesalive-disosaers (Ruchassmuliplemyalomayaldensiam's
macroglobuIine@i%ualgglti%gog&%Qgemig&{, and canc r.rr\%m-limiting eéam&lﬁ,s (gf autoirnmunt
diseases include"Syatemic lupUs erythematosis, rieupatoid arfiritis, mne thrembocytopenic
purpura (A%), Riatapresiterssisoiraberdsekierps Biraphorapiathinitn goshempilssast chronic
inflammatory diteasesintiadeanfAmiatcrye, kouweltisense:(aydasss GhasHigease Sand ulcerative
colitis), Grave's disgasg. Hashimale's thyroigilis, ags dialeies,melitys,; , 1odhig/jg/ms "immune system

disease" and "immune system condition” also encompass any_clinical condition that would be
ameliorated by & FHibifott oF A& r}%&ﬁ’ffﬁﬁaﬁfﬁpﬁgtﬁfﬁ%eﬁiﬁﬁb@"ré%ﬁztions.
HypersensitivitifPéaeti6ASUIOECAIR iferta us REYFOES XaRETBIChY kaydevarpalBrd8sFasthma, atopy, and
acute ederma. Nag-imitng exannlesafdiseasesdhal eause:antibedy-mediatgd kypersensitivity
reactions include ysipmiGIURKS ERAEMARRS-RINIR [Heh geienmalaid ayits, reactive
arthritis, psoriatic arthritis), ne_phropa%es’a’(suéh as gﬁ)merﬁro’-ﬁé' hritis, membranous,
mesangiocapiI}gﬁ??f‘B’E%@?gﬁﬂ@ﬁ%ﬁ?%‘&%%%%@?’é@?&@nt% SREPPHORPEFALFR nephropathies
such as tubulopatkies Jisiirdisebdiors fabichisscremyihhg ud sundk petidp higioitkidrythema nodosum),
endocrinopathigs.{stich as thyroiditis, Grave's disease, Hashimoto's disease, insulin dependent
diabetes mellitus), various pneumopathies (such as extrinsic alveolitis), various vasculopathies,
coeliac disease, disédsaswitisatetpmepiodisotiodmedbign peaeniEanentias ardithfiombocytopenias,

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) 15 expressed by a cell from & different species, (4) has been separated from at least
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20Guillain-Barre Syndrome, and myasthenia gravis.  As used herein, the terms "effective amount”
and "therapeutically effective amount” when used with reference to a vehicle- or a pharmaceutical
composition comprising one or more anti-human B7RP1 human antibodies refers to an amount or
dosage sufficient to produce a desired result (i.e., where for therapy with the vehicle- 25 or anti-human
B7RPL humay anibpdies. ofdhe.Aisagakiayersian helpsiied sulissbestesiver modulation of T-cel
responses, for exampfe5 or to support an gbservable decrease in HQI% Igrvgén%%@&tor more biological
activities of BPRIEBI MEHCEHEEIRCAIY A teFapid ?(g’:%clxlafer@&ﬁ%aampunt Is'an amount of the
anti-human BZRRbdeman antibody{ressifiibvisinkibicclsrsairieipensisidite, one or more of
the 30 clinically, qgc%?%?@@&'&ﬂf&%kﬁ&%@ﬁ@ﬁ&m&ﬁi&@dﬂ&dﬂ&iﬁiﬁiﬂ@mdﬁmmatﬁ%ue, e.g. immune
disorders and diseases, in a subject treated in vivo with t [l invention, an
"effective AmaRFPFLH AR %2?5 3%%%%%31/&%5? ﬁ%%%l%f@?%ge%lrﬁgé%ﬁ {{gé@iﬁ{; patient. In the
methods of théytesentinubpricm the teaprosshioreoahid GRifhiatita fs%ABreof, are used to
refer to the prevention partial encemplete inhibiisruréducionrdelayobslizwingttown of an unwanted
event, e.g. Imnue fesponse, The.gllaglive.amaunt maxyankapeadiagoniha;specifc vehicle-or
anti-human 137 timan antibo yn(ﬁes_ selected, and is also e&gnde% ona 5 variety of factors
and conditionscreteminats s SRLRREHS e TEEEL A X RePHE SBEL PR 6 the ¢ Fsg%xetr? For example, if the
vehicle- orpantizRumanB7R Bd-homanrapitibodsyfesiid @ gheaditinistered in vivo, factors such as the
age, weight and health gf the natie_nt as well as dose resp ns% ecduggg%agrg%%)gg'}grdata obtained in
preclinical animal watk Walia éﬁﬁ?ﬁﬁ’g‘%ﬁ&géhﬁtoﬁ%ﬁé’ el ihe agenf}?s to be contacted with the cells
in 10 vitro, onesywetitd Alsodesigmenvafistpestpresoleisanin VFEBRINSSTHIAELEESS such parameters
as uptake, halfslife, dose, toxicity, etc. Thedaterminatiginobarefectiie dumausnit ar a therapeutically
effective amount for a Riven agent is well within the ability j i . As used herein,
the terms "B7 FATRHISBYEI o1 K 8 E@P‘TE ﬁ?ég?%%f%%%ﬁiﬁ%gﬁ%mgﬁ%ﬁ%ﬂ ecies of native
sequencelB7RRdt:indsichsisr deserieiaaear ePhEmsAal #ﬂé?@ﬁ’flﬁ’ﬁﬁﬁ‘é‘ﬁﬁ&ﬁﬁﬁﬁﬁ@g??gn No. WO 00/46240,
which is incorpgraigg-hetein Rriaferencess o Asusetihar®in bisubstamtiatyimdresor "substantially
purified" mean 2.comp unﬁgleoj[o Ql?eﬁlﬁ&?t gﬁ%eﬂggmmg@m@g@igrﬁaem @ise., on a molar basis
it 70 is more a u.nrglantt an any ofher individual s ecles in th% CQSVQ%%)%“SO[‘H)@{D gertain embodiments,
a substantially’iﬁﬁfﬁ‘??éd’fﬂ(‘:‘ﬁ{fﬁuiéia?rcﬂi’rﬁﬁﬁéi%ﬁl?/v#éresiaﬂ%%esp cies comprises at least about 50
percent (on a maajambasis) (Halh rmacrermote Y FTSpREES FESRETAPE R APERHB-iments, a
substantially purg semPositiop wilcempriseomere thamabruERA%nB5Es, RERE:08%, or 99% of all

macromolax spegies present in the 25 compositionn.certain.embodiments; treggpecies is purified to
essential homoﬁ’é‘ﬁ%ﬁyf?c%%‘tﬁ”rﬁ%n%ﬁ? %Gf)régcff‘es cannost bg detected in The composition by conventional
detection methewdpdrreimisavEoras P dEE Bssentially of a single macromolecular species.
The term "patient” ingludes huna,glg n.2pimalsHPisels 3R TEERRIMAN: ok Seakcsefers to both

hylacti

. & 5 & - . .
therapeutic treatment anénﬁ'rog %tlc or preventative r%feasures. Those ”‘ﬂﬂ@aeneq} of treatment include

those already VItH EHEC RGBS ST HEIHEES HroHa" yﬁ%\?]éniﬁé ‘disSrder or those in which the
disorder is:#0 besprevaniedelis, dJriessiathemsesrelgirctPPyisitessiRlIS e s shall include
pluralities and plural termsishall ipelde the-gingid ar M aaosdingio eatsinembotiments of the

invention, antibodies directed t0 . B7RP1 be used to treat inmung system.disgrders and immune
system disease‘ée,i‘fﬁ%zfﬁcﬁﬁ?@"ﬁﬁ%tﬁ?ﬁﬁitr?fitaéﬁ%g%%%gg%ér?éoned above.  In one aspect of the

invention are previctedchusibpen Fpmis B RIGTBRRIEN S HRE TR SR 6N SRR ARG biological and
immunological speeificityfesiinding:teiteshtmanB7RRioin Gnothaidiispedritradtvention provides
nucleic acigs comREINGLSIEAldS REnERESS @RHNG ATINGaGi sequences for heavy and light
chain immunogf’o ulin molecules, particularly sequences corresponding to the variable regions thereof.
Particular embodimeritsecthigragpestdf fhagnnventibn sre sebprriceshebhresciwiig to

complementarity, datermiping regioRsAGRRS) snasificallysiemy 5 LRRihraugmBDR3, of the heavy

and light chains provided by, the invention.,In yet anoth ect the inyention pEgvides hybridoma
cells and cell Iin%gbﬂqﬁ?%rfé%”tﬂ%siraﬁ%a&nigag%%ﬁ%ﬁgr%ﬁé&s%s and éntigrt%ies, such as monoclonal

antibodies of the invention. The invention also provides biologically and immunologically purified
preparations of antibodies, such as monoclonal aktibodies raised against and having



20biological and immunological specificity for binding to human B7R21. The ability to clone and
reconstruct megabase-sized human loci in yeast artificial chromosomes (YACSs) and to introduce them
into the mouse germline provides an advantageous approach to elucidating the functional components
of very large or crudely mapped loci as well as generating useful models of human disease. 25

Furthermore, the utiization,of sieh teehnglagy {orsubstituliop.efimolserlaa] witbitheir human
equivainnts pro%ic?es unique in&gﬁts Into the e%essigg and re%%sa;]ion 0 humlar}l gene products
i t

during developthefit; H&irebmtunicatidn with Biher SySEME° BRGAEF invoNement in disease
induction and psefgresisiapidd izinpsrtantipéadicsbag dhivaiion ivfleiioh kndiratéyeissthe "humanization”
of 30 the mouse humAral MRS Siemn niadaiomethumanimmunagiaRyalg) loci into mice in
which the end genouz}%}%genes hav;feen inBa7 'vlatetg]g feasatg?ﬁaoa%%lrﬁ%%y 0 g&ydy mechanisms
underlying proBtAAHHEY expreRs @ =Sembly 6 antibodies as-well as their role in B-cell
development FurrthelmirélosuChiarspiatet yeprdlvidesan sduRe ToP g (BB 8Py human monoclonal

antibodies (MABS) anindReIBHDY: DsmanAntibegy: inalides-entindtieshaviig. variable and constant
regions substantially corresponding to human germline immunoglobulin sequences, 5 In certain
embodiments, humaFraritio s hiee rdiae ESEHN FoHs oM AT HEAMAXIEHERIANAY, but not limited to,
rodents, such as.mige.sneiatnandiagenechsistikisas cabits. Braoeitaiod erabibdiments, human
antibodies are produced in hybrido lls..In certal i umas.aptihodies are produced
recombinz{rﬁtly}? llnf%él%eaﬁ% Jﬁre“c’:%%%l n%%r?tgli%n %gfgrrgﬁéc%{tgé%qg%qr%ig}fc?ﬁsgludes gr{tt?'t%)dies that 10 are
prepared, expredadudeisatsd piko|de By TSEBRIBHTAR i SERERABPRE R Ve xamples include
antibodies expsessal. using a recombinant expression vector transfected into a host cell, antibodies
isolated from a recombinant, combinatorial human tlioOd]?é Iibrqrg, aglibbodcgles isolated from an animal
(e.g., a mouse) that @fr‘ﬁﬁ%gé?ﬁ&%ﬁ’}’?&%‘?‘?‘?ﬁwﬂlﬁ% B gRAcE ede € g *Taylor, et al., 1992,
Nucl. 15 AcidstRespR628 AHR95)y qroeitibeRd8 Pre fareatasx prebodie e @er bf isolated by any
means that invplyes splicing:ok B Manimmpunegiebulingeneseguemnaes to other DNA sequences.
Such recombinant human antibodies have variable and constant regions derived from human germline
immunoglobulin seqBenses.of exampurmartzitbodidashapeciidlist hreda#vdhiiges over non-human
and 20 chimerig,apfipogigs foy:1usedh iy mapéherapy: fom 1 hegauseiiheceffgctdingortion of the
antibody is humar]I |§ @da%ggg}%ract better with the other parts of the human immune system (e.qg.,
destroy the taré“éif cefismhore e¥ficiently by complement-dependent cytotoxicity (CDC) or
antibody-dependent ggdluban citetaxsity (AR QGRS Ztivenbginbalivi rimgmea Systear should not
_re_cognize?_tge %‘é{&ﬁ”r%&?bcgdé/ g5 ﬁiﬁ@qﬁ%@&eﬁb%@%@&% %ti@&@m{@msefaﬁainst SUC_h an _
injected antibody should be less than agﬁl_nst ago,tally f0£|gn n%gﬁ‘éﬂf@% Va@éllzggg%lor a partially foreign
chimeric antibotRPEPRFREIRd HEWh IR EHtSHEs havé baen reported to have a half-life in the 30
human circulatiomemaghbshorieetiah théh sifdifop el Mo FeRi¥@ mubhan antibodies will

have a half-life ggsgntialisidentical tematuralyigeaursngsatinay antibadiessatowing smaller and less
frequent doses jo be. giia e 1RUY AumANANbORESaR QP eGiRtimnInIZe the

immunogenic a %SﬁaIFerglc responses Intrinsic to mouse qr mouse-derivatized MADbs, and to thereby

increase the effiesmyrantitinfetdrmammnieiaea Fbuacl BRI aAETE dies of the
invention, therefereigan-berusedsin theitreatmentiphdidéabes ands dispiderdtassbciated with

inappropriate inmuRS resPANSE-INsEeRImenLibesseT reauiing sepeategantibedyadministration.

Thus, one particular advantage | ftq? anti-B7RP1 antibodies of the 'nvgn igqijg, 2% the antibodies are
fully human andnl‘,%i%bg‘aﬁf%i%‘% ; %8%2%({%6? yi%%a%%h%aac%%gn manner w iesr%{li imizing adverse
reactions comnveriyr &888éiated with human anti-mouse antibodies or other previously 10described

non-fully héjﬂman amlbﬁgI%Sz;rgrQnrgt&gﬁ§ho%%%%§p§rCJ%§five” as used herein and applied to an
object refers to the fact that the object can be found | nature. For example, a

polypeptide or polynucleotide sequence that is present in an organism (incloding
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One skilled in the art can engineer mouse strains deficient in mouse antibody production with large
fraements of the human Ig loci so that such mice produce human antibodies in the absence of mouse
antibodies. Large human Ig fragments may preserve the large variable gene diversity as well as the
proper regulation of 15 antibody production and expression. By exploiting the mouse cellular

machinery for W@&W}QW%&%”%%@E@@%&%‘e&@%@r@”ﬂﬁﬂ%&?&‘ﬁﬁ Emynolpgigal folerance to human
proteins, the reproqma uman (flgtlb reperto e in these mquse strains yields high affinity
t|ge 0

antibodies against any St ifte PR, T &fGamME REEREantigEnE™U siHG T RBridoma technology,
antigen-specifié¥amiagy MAbe iy e a2 0ge divednsysaeificity wayiddiptodusetarddselected.

Transgenic anima& (@ Gatmicereraralsehe Headdo cﬂr@du@@mr&aﬁ;@ntm%%whe absence of

endogenous imyyoclohyin praduction. £4; example. iansler ol the human ger-line

immunoglobulin gene arra yn suc‘h germ-line mutant mice w resuit e pro&ucatlon of human
antibodies upoﬁaaﬁ’ﬁdgﬁdéﬁéll%ﬁ’f@e%@@v@ Fratamsneis FOVHETED &1, 21 B8P emic el Aced Set USA
90:2551-2555; dalvobbitsuet ahohB83sdilaiureidh2 2ob+258Bruggemasmepa) 4893, Year in Inanun.
1133, 1094 NaluiaAsSil TAsAS AR NaIS ARleRAaNLA 473N, Glogs ot ol 2000
Nature 404:995-999; and U.S. Patents Nos. 5,877,397, 5,874,299, 5,814,318, 5, 7§9 650, 5,770,429,
5,661,016, 5,6 FPAIACkiSEs 1 35! @%&@tgﬁé’a%ﬁ%"%‘h%&@%m@ﬁ‘ (Wé&é‘ﬁ of W@H"i”é‘ﬂncorporated herein
by referente inritsaantirdtgtifodthpinposdl) kobfumag antibodieswanalso Brproderced in phage display

libraries (HoCoapheemang.MiNigs, 4998 hdylaleBiah227: 38k Marks el 1991y Mel. Biol.
222:581). The techniq égles of Col e al. an%Bcemeécﬁt al. are, also ava bIe for the preparation of

human monoclonarf Bodias (éofle estub?tl BIE’L(S?\F,&EI‘,&Nﬁ ?\\\‘ID CANCER
THERAPY AIaﬁ“F@tiEi%%ﬂsp“’WhﬁﬁécBéﬁfn*é% weprtroen %ﬁﬂﬁﬁ%ﬂwﬁétmﬁ%mw Fecombinant human
antibodies maytialso/beisubimeted satinmviteoamuingemesis:ter(or: Whien asarienakiransgenic for human

lg sequenges |§agi§§gm&gavﬁé%§£rg@g%§g§@%§gs) and, thus, the amino acid sequences of the VH
and NI regions of the recombinant antibodies are sequences that, while derived from those related to
human germline NTHana:ML" opaahie tinke] "nmay:e aha at rattynendsts withidcthdweman antibody germiine
repertoire in viyg,Qin-certain emnpadimentsidhe skiled artisan: catUsR.LANsIARLIgYIons from species

other than humagﬁalon |th the hum n variahle re%lon(? In such mice to produce chimeric
antibodies.  ‘RBispecitic of t?:m*u’f’?(‘:tlona oS NRY s UVACE R il §I1W§55‘Fldt%ﬁtlbody having two
different heavyPEptaiin ARSHRECERAHTISRIFS Wivﬁ?’@tﬁe%ﬁlabﬁﬁmwgﬂeﬁ 1hq 5rBidpeeifirz antibodies may be
producedhy a aatiety: of mathetsineludingobub-apklipnteditafusioniefdybiidemas or linking of F(ab)
fragments. Seqhgsgmm@g;%@ & Lachmann, 1990, Clin. Exp Immunot 79: 315-321; Kostelny et at,
1992, -Il Immunot 148:1547-1553, The invention provides antibodies that bind to human B7RP1.

These 20 antibodies Tande prasut e eycihmumnid atioi with Sl blengiheBiRRiverdagments thereof.
The antibodiesyof the ipuentign £an, %&9&%9@&%&%@8&%&1&%’%&%@ gfegombinant

antibodies. In prefgrr&c{lembodlmg ?,ﬁgntl dies of the invention are human antibodies prepared, for
example, by infintniZation BF TPHESe i AnintS R Sih bR b F RIS SERE FRaMah SFifodies (see, for
example, ¥atertpgioriad Peteno25Aplicatio paPeic atidhedivens 3/4@e2Y )sshaes miplementarity
determining reg}sm;(&d@&&bﬁ:ﬁ:@&gmtmamaanﬁﬂaaaﬂa @k@iﬁg@ﬂ@blﬁ& agiRsehanti- B7TRP1

antibodies of tlg&gy an be gra é o fr i[{V;#/ork gions (Flt {r%(cnuteql% same, or another,
species. In certain e ents the CDRs o hain and’ eavy chain variable regions of

anti-B7RP1 an?fﬁ‘ﬁﬁﬁ?tgﬁmﬁéméﬁrﬁq?@&w68ﬁ’§8ﬁ’§§§1‘ﬁﬁﬁéﬁili‘i?§@‘r% Brestdieba¥Ensus human FRs,
Fits from several ransenptimaiazichatreortigihirchamamiboacid, sequendes areisdigned to identify a

consensusjamigg,acic segtieRssdhafRs ofthe anti-Br REdantibady.Reavy.chain

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

The term "vector” includes s nucleic acid molecule capable of carrying into a

cell another aucieic acid to which it has been linked. One type of vector is a
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or light chain can be replaced with the FRs from a different heavy chain or light chain. Rare amino
acids in the FRs of the heavy and light chains of anti-B7RP1 antibody typically are not replaced, while
the rest of the FR amino acids can be replaced. Rare amino acids are specific amino acids that are in
positions in which 5 they are not usually found in ERs. The grafted variable regions from anti-B7RP1
antibodies of thgidgventiangakkecusadimiti o ssiant ey mibaiiswhftereatfsem the constant region
of anti-B7RP1 agtibody. Alternatjvel e ri ons.. t of a single chain Fv
oy, DR At B R N YR % o3 7o,
5,585,089, and® ,@3@,@iwmw%ﬁéaig%@%?We&%&ra{éa%wef%%ﬂe&%%ﬁvpurpose.
Antibodies of thaibkeniticonoanubepiepandd usiagetibinsgehichmige:th atuhdwed(sgbstantial portion of

the humansantibady pradycing locys, inserted-in-aptihodyRsodueingsgells ol hefice, and that are
further engineered to be deficient in producmg %r%ﬂo%en%gs, murine, antibodies. Such mice are

capable of prodtfefity 18 i franty R B H i BB LRSS SR#RES not produce or
produce substaritiagily sedueed ahusgunats uwpbmikindiien dro dho butinchiolet tlestanadeantibodies.
'Cli'ec:molggieshgggizﬁgg%ﬁgmﬁyi@g this @ggﬁ@r%ﬁ@g@g%ﬂ@ﬁh@@@ﬁg&@,cg;&pigcaitions, ar|1d referﬁnges
isclosed in the, specification herein. In certain odiments, the ski rker may employ methods
as disctosed i I TRA TS0 B A DR BT RIOROUE, SR8 unich 1 hereby
incorporatéd by PeREPEpCE fefrein gsp EpEREnaSE SXATE WcHEEE ef @l SDY7 | NemsFe Genetics 15:146-
156, which is hetehyincompasatashydeferenae fosfany pumpases of réhesianodianal antibodies (MADbs)

of the invention.gan;be, odsd b varishrahtechniguiss.lnclidia.aeneniianal monoclonal

antibody methodology, e.g., 2.5 the standard somatic cell hybridization technique of Kohler and
Milstein (1975 2RatlFE°2 5821 85 O iHerReerTt &8 T PSHa St MofGERT aftodies may be
employed, e.g foviralf oearcogenicty dnshormeition ofi@dydripiobyde sudrmbrefmptanf animal system for

pfepafin9ﬂéyth@9&@%&%&%@%@@3#%@%&@@%%&%@4@%&%@9@Kﬂ%’é@&in the art and
immunization protocpls 30 an techniqdue for isr?(i)la}ti;}%[; of immunjze s%!%ggcytes for fusion are also

|
Imown in the aff USSR SAHHERS BG Murine myeloma celld) and fuslon Procedures are also imown.
In a certain embodimeptiumnenmenasienakantiedies ditestediagainst-B4 B lagan be generated
using ransgenis, mics g bartsof e DUmeR NG s I e han ihg mouse system.
These transgenic mice, referred to herein as  "HuMab" mice, contain a human | munoglobulin gene

minilocus that &198befe¥ fithe A BAGUEHERAA hEFAD FEy 1L K R dh REER A munoglobulin
sequencey; together wittbiargéte drmertatidscihatcincibeedestverendogéifiotin amgt K chain loci

(Lonberg et(;:lt_:ola% N@&w&%@%ﬁéﬁ;ﬁaﬁé%ee&%@;ﬁmﬁﬁeﬂ{@m&mﬁmmﬁ%&%exgﬁeshsiorrll of mouse
ransgenes cndbTu SRS S iEhiy 10 SRR oL R b 5 R AR U Wity human 19G x
monoclonal antibaiés (kepbefdratat siipfasclorbergiatfrituszarEogsiehteht®ey. 'minutia?.
13:65-93; Hardingeaneh sonbey@an be used to express the antibodies of the present invention
25 including bacterial, veast, baculoviral and mammalian expression systems (as well ag
phage display expression systems). An example of a suitable bacterial expression
vector is pUCID. To express an antibody recombinantly, 2 host cell is transfected
with one or mors recombinant expregsion vectors carrving DA fragments encoding
the immunogiobulin light and heavy chains of the antibody such that the light and
3¢ 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 bs
recovered, Standard recombinant DNA methodologies are used ¥o obtain antibody

heavy and lght chain genes, incorporate these genes into recombinant expression
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1995, Ann.N.Y.Acad.Sc(. 764:536-546). The preparation of HuMab mice is described in detail in Taylor
at al., 1992, Nucleic Acids Res. 20:6287-6295; Chen et al., 1993, International Immunolon
5:647-656; Tuaillon at at, 1994, J. Immunot 152:2912- 152920; Lonberg et al., 1994, Nature
.368:856-859; Lonberg, 1994, Handbook of Exp. Pharmacology 113:49-101; Taylor et at, 1994,
International It alEigy6dh7Oikotsthenie lgleblusaat, :4 905 HiterhzReBahbruinol. 13:65-93;

Harding & Lonbeyg. 1395, AR\, AeaSe',T04:535:545: Fishwild 2l g, 89, Nature Biotechnology

14:845-851, the contents of all of which are ereby incorporated Czé reference In their 20entirety See

further U.S. PaERFAHES 54388086 56882895658 kP, BRI A2E 1 S856Heis 877,397;
5,661,016; 5,8B4;318; &5;874 AOGstand ;73 8:4299 %) aoéugﬁbérg:‘anﬁt Kays,.#$.088lkas U.S. Patent No.
5,545,807 0 Sygani et at; International Patent Application Publication Nos. WO 93/1227, published
June 24, 1993; WO 92122646, published December 23, 1992; and WO 92/03918, published March
19, 1992, the 25disclbsuees Gfabdoftintiich s lrerelyy indorporafeddd\zrede femcenin their entirety.

Alternatively, t@&é&ﬁﬁ“%ﬂi&ﬁh&@%ﬂewiD%A&Ihe“@émb%%w a8:be uged to generate
human anti-B?aI§P1 ntlbodles ) esee anentlonré eplijowdqeos husman monoclonal antibodies that
are specific for ghaneutr aﬁ% L::lrocérc Ve iman B7RPT c}'és Riso provided are antibody 30

heavy and light chaimmmp@a‘ﬁg&&%aye@m %hﬁ&%%@@ﬂﬂ%l@@@r%ﬂ%ﬂ%ﬂfahze B7RP1
polypepthgs I;h%nbtheé}(]ﬁlre goquh T@Lesc @hW%g %L%L%gtigaggabl %‘&(hl%éaégtl -human B7RP1

human antibodies an uman monoclonal a odies WI e sf)em cit e?fectlve
|mmunotherap??@?%%‘ﬁ%@?tﬁ%f@%@%sé§%“mbﬁr IHfﬁﬁ%sﬁﬁb@bfv%h@qwmlﬁﬁuprowdes isolated
human antibodissvthatiiad thessadne@eciasantiaty the Samenepid PSS theldhidzantibody provided

herein. _ In ong;ashash.ine inveniipnpraddas isolaied humag aniibodies gorpyising at least one of
the amino acid sequences shown in SEQ ID NQS: 1-40 or 44-58 that 5 binds a B7RP1 polypeptide

epitope with high By SrePaEHecRpEeiE & aﬁ?ﬁ@’o?ﬁ%: BIREPHIVHERHTE ctivity. These
antibodie$ mapibingthdssemeant Essertialjithé&gams epitopeasthemmticBHRBedntibodies shown in

the Examples her@iliuce one el iaiRemboimaRisidherisaiaied aRtibgdies bind to B7TRP1
polypeptide 10with a dissociation constant (KO) of about 10'6 M, 104 Nt le M, 104 M, 104 M, 10- M or

less and inhibits B7 Rt (leeyoumiigal i eisdharorsies tiali2baisn agse)l wialia EC50 of about 10-6
M, 10-7 M, 1041Madidvisats|@ss - Examyies abamtinbt mian BYRBehumamnanihedies that meet the

aforementionegl DIRYIAG AN NGIEANIZBHON GHIRHARA'GRIOVACLASISIY modified from
‘ 20 its mative state, Following transfection or transduction, the transforming DNA may
recombine with DNA from the cell by physically mtegrating into a chromosome of

the celi, or may be maistained transiently as an episomal element without being

replicaied, or may replicate independently as a plasmid. A cell is considered to have

been stably transiormed when the DNA is replicated with the division of the cell.

25 The term “antigen™ refers to a molecule or & portion of a2 moiecule capable of
being bound by a selective binding agent, such as an antibody, and additionaily
capable of being used in an animal to produce antibodies capable of binding 10 an

spitope of that antigen. An antigen mey have one or more epitopes.

In certaln embodiments, =niibody varlanis mclude glycosylation variants
30 wherein the number and/or type of glycosylation site has been altered compared to the
amino acid segoences of the parent polypeptide. In certain embodiments, protein

variants comprise a greater or a lesser number of N-linked glycosyiation sites than the
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15In certain embodiments, anti-human B7RP | human antibodies of the invention are referred to herein
as 16H, 16Hg (gennline), 5D, 2H, 2Hg (germline), 15H, 41H, and 43E. Antibody 161l comprises V1.,
and VR polypeptide sequences as shown in SEQ ID NO: 7 and SEQ ID NO: 1, respectively. Antibody
1611g comprises a variable light chain (VL) and variable heavy chain (Val polypeptid.e sequences as
sh?wn in d20 SERBRMNG; kﬁmzéﬁ@ghg%é&%@g E?M%é@%iz%@@?ﬁaéﬂeﬁ%ﬂﬁﬁes VL zng ,
polypeptide sequepces gs showp in SEQ ID NO: 2 an % g{p,N . 9, respectively. Antibody 2H
comprises Vi, 5{#8 ‘OE)O insgﬁfl e ’s‘é%ed%c%sagléngﬁgwﬁfslh% I%afﬁg)a:%%&ggi @’é’é ID NO: 10,,
respectively. ARtibBepRidy msidprigesdy prang Vipsiiastaosagierrstsraicsholon in SEQ ID NO: 3
and SEQ ID NQz4ld iespaetivelyofiatibodyiaBal Sekcamprises Maand MBoelypeptide sequences as
shown in SEQ IRNO; 4 and SEQ ID NO: 12, resp cti,yLI . ntibody.41H compri VL and VI
polypeptide seq ue%ge?tgsg}g %’vTvr] ?ﬁ@%’%"i’b sﬁ%ﬁi %ag%delgE%%nﬁahis&%r ugﬁ%gct‘i%\{%sl‘y. Antibody 43H
comprises Vi, dfPYA 2pSRIEE RSt REE e aHBWA I FSRE D N 2B RS ESS ID NO: 14,
respectively. Thdigirapestietaftrecasitishiawin B7R B 1:80-hihlakeantibodiesief tespresent invention
are Spec'flca"y%?hﬁsm%;@ #he Fxampies Larticy'advnniable adhe.hioh alfinityfor B78_131

[

polypepride an 'é;h capacity to antagdc[)mze B7R131 polypeptide activity demonstrated herein.

. \ YPE :
The dissociatiof c8nESEh &1k A 8F4n A9 R AATBYR P RO St tanae ™ etermined by
surface plagsmorkeriopemoe merg eysisiatyedidser e dalvttd i Bxarn pléstibatdviorGesteeally, surface

plasmon resonanee analysis measusasieal-time: bindinaHierastionshetweenddigand (recombinant
B7RP1 polypeptide.immobilized 011 a 5,biosensor matrix).and analyte (antibodies in solution) by
surface plasmc?ﬁﬂraénssoﬁ%cgg ?é%’f%wﬁ‘él}naéﬁ&w% ﬁsl égtr;% ?@%ﬁlﬁgh%rﬁ%’éé'ﬁag%%gﬁgor, Piscataway,
NJ). Surface prasfaiiiafysis %?a%ﬁﬁls%%@ﬁ@%ﬂﬁéﬁ%&ﬁ?n%ﬁmr@‘iﬁé afERABYantibodies on a
biosensor matrigandprasinting hedigand & estmbitantiV nseluien), ddieygissipeiation constant
(Kn) of anantihumanB/RELLHRANANRdGAR ARRASH 40 %sg%@m}&gﬁx.usmg KIinExA
methodolog. In certain embodiments of the invention, the antibodies bind to B7RP1 with a Ku of
approximately le M, 10-68ditbBal MsnhOdtnddnts0-8nvbod O Ordviardtd, erdl Oih2iNt. Bhihtdien "Kp", as used
herein, is intendgg toireten ta;the sissecialioncengiaptels paticHiakantiRedy.antigen interaction, For
purposes of thgﬂpresent in entiog I§D;yyas de%et mined‘:a 1S shown igﬁthe gxamcples 15below. In
certain embodm%ﬁ?s’?’tﬁe%n iBodies of fife ?ﬁveﬁ%ig Areorthd Iagj *,Wlﬁ : ggﬁt,a?)tr Ig04 isotype. The
antibodies maysBerof ety o &ifitd Gisewasen | otbrdprepmbadimebrsy thiematibodiias of the invention
may be ofhe lgbtclgAuilgE sa, Jgbrisohipnsdsarain mbortienisel thexmvention, the antibodies
comprise a human 204300 Jight Ghain AR 2URaN Ae5kJ098. 1953, eflgE4 hpavy chain.

Expression of antibodies of the invention comprlswg)%aan 'gel oran 1gG2’heavy chain constant region is

described in the Exaffies 82155 I pEFiédiarshBSaim dris™ie 4 i1 E5ic % the antibodies are
iigated to a codsteurrferyidbilofMérthiaNthewanstanttbdion fobinewdGE; P§O221§03x1or IgG4 isotype. In

certain embodignententhe-antibodiasohSthainwgatisn havebeencloned.for gxpaession in

mammalian cells. ... ..In certain embadiments, conservative modifications to the heavy chains and light
chains of%agnti-g@ﬁ%%ﬁﬁtiﬁégﬁ%é%n%agg%gﬁégﬁoaﬁaiﬁamr\é}%a|1 ica %rr?ggtoa?h%agengajdcl%? nucleotides) will
produce anti-BFRIBEANtHodEE-RERARE fUREHSHETANdEHenfiBal CHar&8srisHe@ERTar to those of the
anti-B7RI'1 antibigahedediselesectorfnhareieinde airtrabtdhdbstantakenadificatiging to the functional
and/or chemicgl.ghatadisrislics oL ARNBZREanliBadiezmay beaccomplished by, selecting

substitutions in the amino acid sequence of thé heavy and light chains that differ siggnificantly in their

effect on maintAitiRg (@) thE Stitietdra g?‘th?eg%t)%@ﬁl PUMCKBOMRE 1 T rRssest e substitution, for
example, &5 a ShweetiopFEHERE CONFORTMAIGEY (DY thee hidig Caidayie i ihe molecule at the
target site, or (Tydhgbek okthe side-chaigs:Fakr exxampe:a (consaivative ampipeasid substitution” may
involve a 5 subgtitutic qﬁ%gﬂg tive amino acid residue with a normative residue such that there is little
or no effect on the polarity or ¢harge of the amino acid residue at that position. Furthermore, any
native residue in the polypeptide may also be substituted with alanine, as has been previously
described for."alanine scanning mutagenesis."” Amino acid substitutions (whether conservative or
non-conservative) can be 10 determined by those skilled in the art at the time such substitutions are
desired. In certain embodiments, amino acid suB&titutions can be used to identify those amino acid
residues of an anti-B7RP1 antibody that are involved in binding specificity and/or affinity of the
antibody for B7RPI (e.g. residues that are involved in binding of the antibody to a particular epitope),
such as amino acid residues in CDR1, CDR2, 15and/or CDR3 regions of the light or heavy chains as
described herein. Such amino

QY CEN AT\ A (PO BB




acid substitutions may increase or decrease the affinity of the anti-B7RP1 antibodies described herein.
Minor changes in an amino acid sequence such as deletion, addition or substitution of one, a few or
even several amino acids may lead to an allelic form of 20 the original protein which has substantially
identical properties. Therefore, in addition to the antibodies specifically described herein, other

"substantially homolggaus: antibodies canbe readikdasionediandmanutastereg utilizing various
recombinant DNA technigges well known to those skgiﬁgﬁn tha%}% Iz??gfggrgll A;nodifications of the
ell- 5]

genes may beSPEBIH HE OB by d TRt SRR Ao WA niques. such as site-directed
mutagenesis. Itietsfend/othé) praent imih it contismpiates cvpaimabprntitiactanti-B7R.P1 human
antibodies having substantially: similar Ghasasteasticsdeheani-BARE S umanantibodies disclosed
BT S O T i el ke LNENP S RNIGURRISALAGRN DY Teference)
Thus, by the SR RSP RILTARE Th reference to an anti-B/RP1 30 human antibody is meant any
binding molecutedériroter ey YSFFRECITHERHer B/ EGHNs EORPUEBRS, and CDR3 of the
heavy chain orthednpesuariahie: regiens.CERL-GCRRAanbCER3mkie ightckain taken as a whole
are at least about 80% homologous, at leas out 95%
homologous tomfhgé’%f}ﬁré%gﬁa %é’%ﬁﬁ%ﬁfé@ﬁ%%ﬁ%& %l%g(‘%é% ?ﬁ%‘f}%ﬁ%{éﬁ% ID NO. 26 or SE,Q
ID NO: 27 throtigeS R \E): BerapEESEERIAK PATE ERFRITE Sifr th ERVAHEHT 0¥ HiGtant is capable of
inhibiting the aglividycafdhiman B HRP thsthe samdaexenttas BacfhrersdantBTRP1 human antibody
having- framewg%ﬁrl%g’igggh %igg%fﬁl Hﬁg}a&gg @fmﬁﬁﬂ&&wﬂgtg@&@@m@ bind t(; human
B7RP1 or to mouse B7RP1 or both, T ouse, B7RP1 se is descri in, WO 00/46240,
which is incorg&t4tad W“r@f&?eﬁrge.d&sm%%iﬁnarﬁ%?%r?\ %ntﬁﬁ%ﬁuﬁ%ﬁam@%ﬁ%& variant will have
light and/or heansi@hiain ChRebwhER takthtada WnbrerineetcCameast A58UC8I% amino acid 10
sequence idenihoatleast about3B sequence (OeBtityjeat deast dbeut, 0080 seésfience identity, at least
about 91% ~Se0¢‘ﬂe%%§ %%%{g;%’ga%eﬁ%w QL9270 SRAUENCE: iglentiy, afleAstabey 93% sequence

S

identity, a Teast abou uence identity, at least about 95% sequence identity, at least about

~

96% sequencesideafitidaedarapeEd 5L as e fdentity, at least about 98% sequence identity, or

at least about 99% ay; int%oag %gi%%ggg%%gggpﬁ;gfgpt&% aminanacidseduanganas shown in SEQ ID
NOS: 15 through SEQ ID NO. 26 and/or SEQ ID NOS: 27 tlaro%gh SE(% IJE?DCI}IOU. 40, respectively. Such

| , NC
antibodies ma o PiiFa S ARBATET (ST B RBT ST (6 bath, An And-B7RPI human antibody
variant will have:zeligheiedinareyiabiletiresgiSrempos Ben Takerh sy VieN it A% at least about 80%

amino aciggsequencpddentiys:aliaastiabashe 1 seaneneatidentiviuatdesstahotit 82% sequence
identity, at least about 83% sequence identity.;al least:aNuLBA% SRAUENSE: identity. at least about

85% sequence |denfﬁy, at faast abolt 8696 sequence identity, at least about 87% sequence identity, at

least about 889#misd teREd IdER @b ledst HHCREEOM SIS identity, at 25 least about 90%
sequence identity, atJeast about F@,Jo%dggg&%ggsi%@tg%ﬁgpg%gggp%g@%dsgqg@nce identity, at least

about 93% sequence |§er_1tiE , at least about 94% se ugge%% identit énq;[izllta%sgtsgbgurte%% sequence
identity, at leastPaio P Ee dersw AR dentith= At 1REEA ou’ta@‘f%’. equence |“o—lue_r%ty, at least about
98% sequencedgenitity: aetéEstinbodt-eRREidofbitidnsbdgercdstertinits afaablino acid sequence
as shown in 3%@,@@1@4}]@@,3&1@%@}5&@ J@&Q&?&Qcﬁgt,&mwy d_aainmar‘i@ble region, when
taken as a wholg, that h&stgt L%{:;lst (%boutu 57%0 q{h%rggrépﬁ%%@ S (&L{g@%%slqa%g&t%, atleast about 75%

sequence idenﬁf’ﬁ‘aé? 1845t about 80% sequence i jentity, at least about 81% sequence identity, at least
about 82% seq%FéWﬁﬁf@ﬁiﬁ%-affﬁéf‘aéeﬁ?&tfg\ii‘%’3%aé”é’qﬁ%ﬁ‘i§é here it AEREEEE b8l 84% sequence
identity, at least-apui-269/c:kenuanciadentitythatidéash abbirr@Bllige qrreivcadtidntiyy, at least about
87% sequepce jdentity, At least.abeyt 8R% Seqwensaddanity, 8f laas! abeuk§aisequence identity, at
least about 90% sequence identity, at |e§St. abfs%;[tQ % s.eqal%etﬁ;cq ic&e&tcié}ét@at Iegfstﬁh%bout 92%
sequence 5 ideffity “HSaEE B0 tt83 Cellietits R, At TSast Aot 9A% sequence identity, at
least about 959%pckaguiédecelireitiny  Haledsiibrunobbe damerme et -Frrb desbout 97%
sequence identipsiatieasi-ahaut@8%rseyrens eddaniity, omptiteast alolig®9bimmiho acid sequence
identity to the amino acid sequence as shown in SEQ ID NOS: 7 through SEQ ID NO. 14. Such
antibodies may bind to human B7RP1 and/or mouse 10 B7RP1.  As will be appreciated by those of
skill in the art, many of the potential CDR-contacBfesidues are amenable to substitution by other
amino acids and still allow the antibody to retain substantial affinity for the antigen. Likewise, many of
the framework residues not in contact with the CDRs in the .heavy and light chains can 15
accommodaw substitutions of amino acids from the corresponding positions from other human
antibodies, by human consensus amino acids, or from other mouse antibodies, without significant loss
of the affinity or non-irnmunogenicity of the human antibody. Selection of various alternative amino
acids may be used to produce versions of the disclosed anti-B7RP1 antibodies and fragments thereof
that have 20varying combinations of affinity, specificity, non-immunogenicity, ease of manufacture,
and other desirable properties.




A "variant' in reference to a polynucleotide is intended to refer to a nucleic acid molecule having at
least about 75% nucleic acid sequence identity with a polynucleotide sequence of the present
invention. Ordinarily, a polynucleotide 25 variant will have at least about 75% nucleic acid sequence
identity, at least about 80% nucleic acid sequence identity, at least about 81% nucleic acid sequence
identity, at leasfabout 83%.nugleic.acid sequencr-identity, alleast,about 88%musleic acid sequence
identity, at least about 84% nucleic,acifd SE er;_clz id%?tig)‘/, at Iia,st a ouE 85% n/t]’ leic acid sequence
identity, at leasP3B8Ut FE9R TR SHES %ﬁe\ﬁ% Teeticy, 30 At 5 eﬁ%uf‘é%o ucleic acid
sequence identitsgrznicastiboot 8% ruvieivdagid Beytiehed identitiang lwast elbbat 89% nucleic acid
sequence identitysai:leashahout-20% Opciaic apidseauenes identiyatisasiakaut 91% nucleic acid
sequence identity, at least abaut 92% nuoleic acid.sequence identity, at least abgut 93% nucleic acid
sequence igen:lf%‘,d é’ﬁeén’s‘{o%%m%f@g ntwucélllé:%%‘%gli] Egse%uzgﬁrgeaidané’t%%ﬁ@%sttrg%gﬂt 95% nucleic acid
sequence idenfiRyiCRCEREE U TEYS eipmicrEIPEB &R ieRSiEY: AeienSuidpdEt 97% nucleic acid
sequence identity catsdeastabaut 8%e-shdicinthoitesegquBneaidentity, gl tRastabout 99% nucleic
acid sequence jdentity With a.noyel SNICIRlcAcid SRAHENaR,diSHasad HBIEIR fnn alternative

embodiments, antibodies of the invention can be expressed’in cell lines other than hybridoma cell

lines. In these &tifodriTaTRE s ekt NERS L ETEIRY FRrattir s FsiRs SBetRd for transformation
of a suitablé masimétanrhdstwelll bcetitindronthtgslsirbodimémsstBuidiatiralion can be achieved
using any 10 kngwgsmeihod for dntadusing pelynuclaatides tato a host cell, including, for example
packaging the polynucleotide in a virus (or into a viral vector) and transducing a host cell with the virus
(or vector) or by trangfébtibmtprobediurbsr trover i ithecsfic oy xdidplifiedeb\stdBdPat. Nos. 4,399,216,

4,912,040, 4,74 46dina0ehdi209:455 (BHofmbich aredrerabysincarponatackhesgipaby reference for any

purpose). Gener%[y 'thee]@% transformation procedure used may depend upon the host to be
transformed. M&tho

é‘é for m%rigducing heterologous polynucleotides into mammalian cells are well
Imown in the art and inglsdembutaianetimiteddepdexdraninediateditanstactignacalcium phosphate

precipitation, pelyrenc, mediaied iansiestion. prolonlast usion,clectioparation, gnoapsulation of the
polynucleotide(as!%n ﬁ)osomes, an ,dilrect_ZO microinjection of the DNA into nuclei. A nucleic acid
molecule encodfigRE i §ha S EEy kiR b W HEA G BTHain @ rerh Rt FE Gibh, ‘A freavy chain variable
region, a light cié&in E8hstant regions Gsanighirehairievariablsipggionrofian emtp87RP1 antibody of the
invention is insgﬂ@ggigg%@n appropriate expression vector using standard ligation techniques. In one
embodiment, 25 the anti-B7RP1 antibody heavy chain or light chain constant region is appended to
the C-terndifus of theBaipeopriiates varitsie’ fegiontanduikgamddnte b ghretsisivector. The vector is
typically selecteg fgnhenflanctionat inmthepartiawahast cellemplayeddsaicthe veetor is compatible with
the host cell machinery.such.that amplificatio e and/ar ression. of the gene can occur).
For a review 01%?81}%‘5 %naso?vg%%ﬁﬁgseg&ﬁ%gﬁg%%%%E%Z% %{(%?G%YB%%@Z g}%eddel, ed.), 1990,
Academic Pres&bstantisils ceinsing s ei&ston (actors et ficany diieeodr lid ontain sequences
for plasmid mairite nellte anshfor ofdiiRGlariGuxprésBjondoteXs gemdesinusieotidesequences. Such
_Se?ugnce% CO'L%&&%V@?@,@%%Q%@M@%Q 2BEAUBNCES eI %%&@%b%mgqma;@ vvillhtypically
include one or e of the following nucleotide sequences: a promoter, one, or more enhancer
socuiences, an DI S TEBHER G o EareRl P T et e e B A Aiblete intron
sequence cont&imiay T 8Bhor and acceptor splice site, a sequence encoding a leader 5 sequence for
polypeptide secretionrh% %sg e 9"”194{?%»?%% aségogxageag {I%tli%ré tsiegg%c?gedfa cgjf}lli,nker region for
inserting the nucleic acid encoding the poly egtl 6 {0 be expressed, and a Selectable marker element.
Each of these %ﬂ%@e@i%@%ﬂ%é&%@ﬁﬁﬁﬁ%ﬂy,Ifhé‘“’%*été‘?‘?ﬁ%%?’ﬁ%ﬁtﬁ?ﬁoﬁf"tag"-encoding
sequence3le., érniboligonudebtidesivletuelobatecatithedd ralsstiene:df therdmti-B7RP1 antibody
polypeptide coding s BEE; ép&glig%?gmtiggﬁgnqu% cadgs palyHis (sugh as hexaHis), or
another "tag" suc% s FLAG, H%(hema% utjnin g;fluenza vi_ru§ , rE%thogtwhiclgjcommercially
available antib SRS BRETRI {585 SREBIAIT FSBH TS T é:ip? PUBGH Exregsion of the
polypeptide, and can serve as a means for affinity 15 purification or detection of the anti-B7RP1
antibody from the host cell Affinity purification can be accomplished, for example, by column
chromatography using antibodies against the tagtas an affinity matrix, Optionally, the tag can
subsequently be removed from the purified anti-87RP1 antibody polypeptide by various means such
as using certain peptidases for cleavage, 20Flanking sequences may be homologous (i.e., from the
same species and/or strain as the host cell), heterologous (i.e., from a species other than the host cell
species or strain), hybrid (Le., a combination of flanking sequences from more than one source),
synthetic or native As such, the source of a flanking sequence may be-any prokaryotic or eukaryotic
organism, any vertebrate or invertebrate organism, or 25any plant, provided that the flanking sequence
is functional in, and can be activated by, the host cell machinery.



Flanking sequences useful in the vectors of this invention may be obtained by any of several methods
well known in the art. Typically, flanking sequences useful herein will have been previously identified
by mapping and/or by restriction 30 endomaclease digestion and can thus be isolated from the proper
tissue source using the appropriate restriction endonucleases. In some cases, the full nucleotide
sequence of a Ranking sequence may be known. Here, the flankin y be synthesized
using the metroeRifebeis SERRERRTor ML G S g%?é or € orﬁlﬁgg%?%\i/rggther all or only a
portion of the fiankifigpeeqienaeis dmiavimeitinay B BRI s8USITEHERANe % Ehain reaction (PCR)
and/or by scregmg&%gﬁpgg}g@emﬁﬁm witho yitabiecprelaubh asmanealiginuelebtide and/or flanking

sequence fragment from the same or another species, WWhere the flanking;segience is not 5 known, a
fragment of DI\H’}!P‘?Bﬁtéri’ﬂ’f?fgr%{gﬁgﬁ%%Gﬁ?éséqgneﬁ%%arrﬁaé Be eolated from g?%%eé [Pigce of DNA that may

contain, fot exapepifzbyCoing setar HbandRCvHIBHBIHUSGRAS DI YEREL ABHtiIoh may be
accomplished Q&: ﬁgstlp}ggmvgrjgi@pygjémQ}d]‘g@gﬂoﬁ M,prmwetth@prﬁﬁéMDNA fragment followed by
isolation using agarose gel purification, Qiatren(r) column,chr;pmatcr)%ra%hé/ %%%a&sworth, CA), or other
10methods known toAheskiibd dndis Srserheisdie sy SPERtatfe e o HIES 18 a¢complish this purpose
will be readily appargptin enecfardinantskithindhe awicalivorpimptreplicatiost is typically a part of
those prokaryotic expression vector. tGially-an6l thawriginaigdsdn the amplification
of the vector in%oﬁo‘fig%glﬁsf t %dc\iaggcﬁ%%éggﬁqé&dgﬁ?ﬁat g_ogt&ain an_ori ir;uhol reglication site, one 15
may be cHémidggisynthesteih ASEHBIE TSN &8qtance, and T?{;’%t_é"g into the vector. For example,
the origin of repligatiesdftoan theplasiidpBRBEZNRENHRINPEIS EIBSTBIVEPISMA) is suitable for
most gam-negaa%%/ggggct%r@u%ﬂgly%@@ ;grﬁlluﬁﬁigiﬁﬁd(%rga. DV4@iepelyoieasidiignavirus, vesicular 2
stomatitus virus or papillomaviruses,. such as TIPVY 0 A ning vectors in
mammalian cel@}%%?‘ﬁe?ﬁﬁ’l%? 1:8r%?ﬁ}‘:o%f‘ere‘:’ﬁlﬁ{::% io{% 1%%So%§%¥%£n§ﬂ{n%§%%§%%%am malian
expression vecteds4firesemmpler theSy /8t 8rigin is often used only because it also contains the virus
early promoter). A transcription,termination se | [ ted.3rie the end of a
polypeptid}aS coding re 8ﬁmghIc%%%"?v(1—:?5“?%%%?%ﬁn%tﬁ%%%&%ﬁﬁ%%&ﬁ% i g51trgana§cription termination
sequence in prokemjeiccoaiisser GatoFith %ﬁ@ﬁﬁ‘f&ﬂﬁ%\?@&’ﬁ}cérﬁ%%- "SeGuence. While the
sequence is eagil-glaned from a library or even purchased commercially as part of a vector, it can
also be readily synthesized using methods for nucleig %C{'dd§y Qse§(§si§%c £ 0141(3?% described herein.
A selectable marker g‘éhés%éﬁﬁ’és%ep%‘f?inl?%éeggaﬁl?o&r the survival and 30 growth of a host cell
grown in a selegtivergituesamediuhy. iloppicatisedetiodivibrled rEBr 88 NI T Bteths that (a) confer
resistance g anatil%igg'?%g&og’i}egig%i%igi&,tampjﬁillm, teteaey chin dateteRamady dmgfor prokaryotic host
cells; (b) complemierit auxotrophic deficiencies of the cell. or,(c), sHpply critical-Rutrients not available
from complex craERHeY rﬁ%ﬁﬁ’gﬁzﬁ%(emp ary selectable markers ar th%ggnamycin resistance gene,
the arnpicillin reslistaivosngeset, et %ﬁ%ﬁé%@%@ﬁ%@@%g{?m Vantageously, a neomycin
resistance gene.maalse hemser for selastiorbidibetts plokiabyotio aivd bukaFyBIERoSt cells. 50ther
selectable genes may be used o amplily e .genedhak bR e essed nmplifieation is the process

wherein genes that are required for production of a protein, critical for rl%é"’cEPIQJ gedsurvival are
reiterated iﬁtané@mbﬁ/}ﬁ%aﬂ‘(énﬁaﬁfﬁﬁ%égm%?%tg%%c%%cs}%sl%/&e%gﬁérﬁa?%%s of recompinant cells.

Examples of suifable=selectaiblécnarkersofdicriahimiadiaicEans et RSBt E reductase (DFIFR)
and 10 promoteu[g;ssg{gngdﬁg Kinpselgeney, Manitaliaseethtrahsfotmantsarecpiaced under

selection pressure wh'ereiarg %Q%{}(l:e ggg%%gn&qgﬂ%&é@%%%g%@ sukdvehy virtue of the

selectable gene‘fﬁg’?ecl}i’?xfn he ‘véctor. Selection pressure js imposed.by culturing, the transformed cells
under conditiondiisevdish thesxwidesntr G EPEMEL o AGETT in %}Eﬁmy e

&' Medim is successively
increased, therekedfuigadieg tathe mpplifiatiomof botiotine seteptablé FEAEERTthe DNA that

encodes another. ig _,51%ﬁgyggigﬁﬁgqe@%%gﬁhgggg%@r%%@@qu@emﬁdﬁppﬁs gaitesult, increased
ypept

guantities of a p eptide such as an anti-B7RP| antibod ; ' from: %geamplified DNA. A
ribosome-bindingFERETESLHARY ﬁé%é%%%?ﬁ%ﬂragﬁ%%%}%sh %%ﬁ%%ﬂg;%%%%%l\ﬁ%ﬁ is characterized by
a Shine-Dalgarno sequence (prokaryotes) or a Kozak sequence (eulcaryotes). The element is typically
located 3' to the promoter and 5' to the coding sequence of the polypeptide to be expressed. In
some cases, such as where glycosylation is desiregd in a eukaryotic host cell expression system, one
may manipulate the various pre- or prosequences to improve 25 glycosylation or yield. For example,
one may alter the peptidase cleavage site of a particular signal peptide, or add pro-sequences, which
also may affect glycosylation. The final protein product may have, in the -1 position (relative to 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



30 may have one or two amino acid residues found in the peptidase cleavage site, attached to the
amino-terminus. Alternatively, use of some enzyme cleavage sites may result in a slightly truncated
form of the desired polypeptide; if the enzyme cuts at such an area within the mature polypeptide.
Expression and cloning vectors of the invention will typically contain a promoter that is recognized by
the host organ|§m ar}g 0 erab P}ijllnked to, tpgsrgrglg u% COdI theS Nntiz B7I?a antlbody Promoters
are untranscnbei’ig sequences ocaﬁeﬁ ups ream (i.e 398” t??e Start codon fi‘.ictural gene
(generally withifatsdut @@@?&Ei@@@%ﬂﬁnﬂﬁ&tﬁ%m R@@ﬁ%}rﬁ%tﬁn"éﬁﬂ@éﬂstructural gene. Promoters
are conventionally graups ed IQE% ONg | ftwql (,;Iassﬁ%gd hrégeym %’ ﬁé;%oter%0 % dnstltutlve promoters.
Inducible promoters ini a &incredse S o@fstranscnp fon from heifcontrol in response
to some chang@ihdeaitiit&icoritrmee fSuch e eigipr es érimerbt s oﬁ%mﬁ*ent or a change in
temperature Carisiitiiivelyrameiers, iktrandhemathe mhianaoukifey raty tisnscsiegenes to which they
are operably linked, that is, yyith. Itle; 06,00 %99&?91118%’%9&% %PJE%%L%% (h43rgg gumber of promoters,

recognized by a vanety of potential host cells, are well known. A suit promoter is operably linked to

the DNA encodig e SRr ARG B?I}rgrﬂmlﬁ’ﬁﬂ]ﬂﬁ?ﬁlﬁﬁ SHENtIB7R.P1 antibody of the invention by
removing the promotgg.friom “EM&%@G@@@:@W@B@W&%@Q ghzymedigestion and inserting the

desired promoter sequence into the vector. Suitable promoters for use with yeast hosts are also

well known in tﬁ@ﬁ?ﬁ‘“@é’éﬁ“@ﬁ’ﬂ%\ﬂ%‘é@rﬁ‘f’eﬁa‘%f\fﬁﬂlfé@e&ugff?ﬁge%%ﬁwveﬁg‘fcﬁrﬁ Bters. Suitable
promotersifor usepwithadmeinyiadiat hostitells afeewsirkesown pirehinciugelbatfsrirnot limited to, 20
those obtained:fremithe gerames 9&&4&&!@@%&&@%@&@%@%&&@ WX MRy adenovirus (such
as Adenovirus 21) bovi 513% &%# ma V|r awan sarcoma V|ru§¢c%¥éomeathQV|ru§ ren-oviruses,

hepatitis-B virus an Imian Virus %66 fmgﬁ er suitabie mammalian E)%B‘f%ofefs include

heterologous ntaHPAgHH %ﬁ%@@%@%ﬁ@oﬁéﬁ SRbBiCHRIR Sl ishipgha actin promoter.
25Additional preshatets whiehseiayihesakinterasiinclade shuinar esnalilimitedrtairS¥40 early promoter
(Bernoist and Ghamham 3ids HawaAatAa4: 1, Gl VoeomajaL(iompen ot d., 1984, Proc.
Natl. Acad. Sci. USA 81:659-663); the promoter contained in the 3" long terminal repeat of Rous
sarcoma virus (Yamanioigyretals b980ndEth Ri2t #3300 Pynbisrfres thysmiginedsnrgedpromoter (Wagner

eta?., 1981, 30,Rrpe.NafZARA. SloMeS Au Sibifid Sl PIOmaler-Andeguiatory sequences from
the metallothlonlge gene | Brinster, et al. 1982 Nature,296:39-42); andggrokaryotlc promoters such as

the beta-lactaniasé promo 8?1Nﬂ%%maro 515 B9 BT NSRS §mSEHE A, 75:3727- -31); or
the tac promoté?seBerbéF@tam&PEQ%&@r@enuwaﬂe%@@& Saklvgisg Athego: 23teBYEiEIsO of interest are
the followiry asimaldransatiplisnisheentokmpgians, itieshibitiistue spacisitband have been
(iizeq n iranQEREANASLING €laslash OSHE GORD dolon gl 18 acivg 1B Rancreatic acinar cells
(Swift et al., 1984, Cell 38;639-46; Ornitz et al., pring 5 Harbor 'S . Guam Biol.
50:399-409 (19%%5”"\/1%85{%51’3 df%’?eﬁéﬁﬁﬁ‘%@l?%é%’fﬁﬁmfﬁe %IW@%@“E rol region that is
active in pancrgglié-beda bells (Melratiom 1408%F ONaiE 81 5 14 5ipfystive dfhmidsioglobulin gene control
region that is agtivedpiaephaicealls (Grassghedl etal., 1984, Cell 38:647-58; Adames eta?., 1985,
Nature 318:533-38; Alexander et at, 1987, Mot Cell Blot, 7:1436-44); the mouse mammary 10 tumor
virus contédl region thkg iscaetivérimuastistian bhezese” |yanbHokinmne myssrcefisditieder era?., 1986, Cell
45:485-95); th&@lcbﬂ;mﬂdﬂ SONLEABIT Qlotigien éh%tsiﬁnﬁﬁt%&:&h{édeﬁﬁﬂi%%s&i alvelP87, Genes and

Dave!, 1:268- 7@, Alpha-feto-protein, £ontro nth t is active in liver (Krinnlauf et al., 1985,
Mot Celt Biol., ’94§ Hammer etgat 19 g ‘Smence mes c’lﬂpf%(i!i T agntltrypsm gene
control 15 regl8ﬁtt%ﬁ?a&vé“ﬁ‘ﬂ%?ﬂ(é??éyet”ﬁﬁlwvéeﬁé‘?aWd‘@‘évé‘l‘dlc’I@P 71); the beta-globin
gene control regionithatiis,atkivensiirmjel ot ce s ol iogdini et atpxk985b:iNature:31 5:338-40; Kollias et

at, 1986, gell 43@}188@1%&5@%%@&@%&0@%@@@&&%ﬂ&%@%ﬂ&%&@m@%@an oligodendrocyte
cells in the brain (Readhead et at, :%é 7 Cell 48:7 ré‘%"i osin, “g‘g? chal ene control region

that is active in 20 skeletal Muscle |y Sf@ﬁ%m}\l )d% ‘iﬁésﬁ% otropic releasing
hormone gene%@ﬁﬁél%@%h@?‘@&%ﬁmé mnegiﬂhwn@lanﬁaé WI@F@@SL%@ SC|ence

234:1372-78).
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An enhancer sequence may be inserted into the vector to increase transcription of DNA encoding light
chain or heavy chain comprising an anti-B7R21 antibody of 25 the invention by hither eukaryotes.
Enhancers are cis-acting elements of DNA, usually about 10-300 bp in length, that act on the promoter
to increase transcription. Enhancers arc relatively orientation and position independent, having been
found at positigns.poth 5. Argha @ hedarsetipiiamuaitiSeverabbrdhancenisegpences available from
mammalian genes are ‘mown (e.q., globin. elastase, %%{ggg;%g ha- 3Q-fern-gietein and insulin).
Typically, hom%%?f%ﬁ%%hgﬁ%e‘?‘%%ma%g{/%js Is used. The SV4 =le,r;ilé?;gc‘er t%?e cytomedalovirus early
promoter enhamdépicttrelpotioriiabaishapie PSaHtHad e NGYiRTY Bih &K oW he art are exemplary
enhancing eleents foxthaastivation: of futanyotioqre misters (SWhite Greiaithdiffesr may be positioned
inthe vecor gither, 5 %véf E%i%sg%%é?%%%?, itisvpicallyipcated aka siteddrom the promoter.
Expression VE‘C‘%O(S of the invention may be constructed from a starting vector such as a commercially
available vect@¢i8ieh vectors may or may not contain all of 5 the desired flanking sequences. Where
one or more _of the fliagki@ se &%egygtglﬁcgg%h%gin@;&g@t@m@yyﬂmﬁmd_m the vector, they
may be individually o fained and ligated into the vec %rhrll\ﬂ%thotgg Eyse%g‘\fgnrh%ggﬂn&@g each of the
flanking sequetmeasRaRe HeIPHEH T ERE SINISE T the At After the vector has been constructed and
a nucleic acid matecyls-encnding:ignekaiildthsadicahaiRy BFEHIRTEHAAR"AM a heavy chain
comprising,an antiB/REL antinadyihas baepJasened)taithe: properasitecofethiemector, the completed
vector may be inserted infowa suitable host cell for amplification and/erpolypentidge expression. The
transforrnationl\@f“é{ﬁng%& ”?/é%ltgirs ggf&%r% gnfﬁ‘%?R 31,%body int(l)jg)a&4 selected host cell may be
accomplished it kirbyiasnyamio 43w CTTRTRF 08 raf SRR HHAREHBROCS citim’phosphate
co-precipitation, glastrenpkatioReiaieraigigctipnefipofettion( b A Exewtrdnmbidigted transfection, or
other blown technigues. The metho e Ul I Jupetion etthaitypedf host cell to be
eleeied wikinnares adynssies ,
used. These m%‘%ﬁ_‘gé*‘é’ %%dr%? 16 1%?%1 I&’methods are WE#l lén%}/gigmt?ﬂmg skigediliag[lﬂsan, and are set
forth, for ebtam prelifas srrerrerbies s el 5 4 BIRABEY 4 I, Wwhéncu ure_%f an%per appropriate
conditions, synhesizesaaiarti-BIR PdentiboadjerireahiasdytremRpEEe 5idttéd from the culture
medium (if the host celt:secipies it sptadhe mesiungpeaiddite ciiystem thaithost eetioproducing it (if it is not
secreted). The selection of an appropriate host.c ”Mlhﬁ&%&ﬁ panR.vakieds {asiars, such as desired
expression Iev@@%mﬁt%‘?@n&g | |cig§igﬁgiﬁét ire desjrable% Qr gﬁec ss%af]grsactivity (such as
glyeosylation ofiphesphiseysheress artesse of IBiim G SBBIGH Ay acvE Molécule  Mammalian
cell lines ayailablgas-hestsianexpressiaypaienwelizkinown in the art and include, but are not limited to,
immortalized cell lines available from the American Type Cultyre Collecti gg including but DOT
limited to Chinese 30Ah &SGR A? (@Wb)%@ﬁ%‘:’ﬁ—@%é‘%el@,gbé%ﬁ)y glgﬁ%%@r(%(%ey (BHK) cells,
monkey kidneygela(GAS), datinwith hepatoedlularchiicimomaianss@isal REPPEPiand a number of
other cell lines. g&&gg@gbmp%@%@ﬁuﬁﬁﬂ Hnes may.haesciedteddhrongh aciemgmmung moon cell

lines nave high expression levels and constitutive oduce antibodies,withR4R8d binding properties.

In another embé?ﬁﬁ%ﬂ#ﬁ‘%lﬁiﬁ@gﬁﬁerﬁ e &fm %/ﬁ%%ge that doesg%%t makE its own antibody but has

a capacity 1 makexahedrsadiaRy b ivstar e ties A (oD R EET Rt BA AT Odies of the invention

are useful for dateeting BiRR A bivlogitatpamplcsramehightifisativnosfaseiswsiahisues that produce

B7R.P1 proteinaAcptibcoqule%gfl he inyention that.spggifically Ringda Bf RFdmayMediseful in treatment

of B7TRP1 mediaféd diseases. Said antibgdies can be used mugn Ing assays tgﬂ%tlect B7RP1 and to
b

inhibit B7RP1 frontfseiiny e eaipel Fir s 7 /B e eepiors. !

odies 10 that bind to B7RP1
and block interaction withiges birfdigroompbibiings Jas/nE0e ThERpH BRI FOSIf Mddulating B7TRP1
mediated digeasgsIncerain fm@@meai&eaﬁam@aa@ﬁmmwmm@zw binding to its
receptor, which may result hi disruption of th ' S sductignsgascade. The
present inventio‘ﬁlgé?? RS t_%né%ﬁ%see%f] %%eglg’é%r%éigea%?%ﬁg ZZﬁ@tifgf 15 of the.present invention in
the manufacturersfeatrinseitammentafite Faih aieb rdidbrdeFBr €8 Atition caused by increased
expression of BZRRpErRsRasedzersithdtydbdBy KL incsepidtienitisncheATBNSPHE of disorders or
conditions disclosed herein. In certain embodiments, the invention provides pharmaceutical

compositions
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20 comprising a therapeutically effective amount of one or a plurality of the antibodies of the invention
together with a pharmaceutically acceptable diluent, carrier, solubilizer, emulsifier, preservative and/or
adjuvant. Acceptable formulation materials are nontoxic to recipients at the dosages and
concentrations employed. In preferred embodiments, pharmaceutical compositions comprising a

therapeutically sifeclive. 25amount " 4018 TRPLANOGies Aie. Pravided, ., 4 Gertain embodiments,

acceptable formulation materials are nontoxic to recipients at the dosages and concentrations
employed.  IFPREIGiIA B ESHiFr G b Bh BT T AR BN e ShiSo SIS FR Ry ®brt&in formulation
materials for maditpirg espmintalitingforyreseningaforexapepitgthe pHsBafsricdarity, viscosity, clarity,
color, isotonicity adamsiesiiyr stakility rae.ofissalution orfelsase, adsqration.of penetration of the
composition. Inv%%g%g b?dsiran ntsridstuggeslbé ,ff%rglgllati n rtnatgritalstinclude, but are not limited to, amino
acids (suchas §iVEne: GiiTAmIne  aaparaging. arginme or 1y SiHe ShifiRigFoBiAIEY Shtioxidants (such as
ascorbic acid, s8elriseréulfifer srasorifuif hy debiglencs amfitdmsn fFIR (Sueheasitiordrésdicarbonate,
Tris-HCL, citratesy pbesphatesOnotheroieanicasids) Ry kingegrnis: (Bushrasmannitol or giycine);
chelating agents, (syeh, as. S sthylencdiamine telraaces agid (EDTA): complexing agents (such as
caffeine, polyvinylpyrrolidone, beta-cyclodextrin o hyér,oxy ?opy%e a.cyc odextriny; fillers;
monosacchatid&8-{i8s crasides: seriigtdr dafoRsiiFatds peuehiaied wébdes rabinitose or dextrins);
proteins (sich agsermermalidtiniin dgetatinariemmiimeglobulins yieolanifig flaaesinguand diluting agents;
emulsifying agentsAvdraplilicLalymers(sucR At 100 ohvinypyEralidone); low melecular weight
polypeptides; sg}lﬁ;}fortmingfﬁounterioHs r%ugh as sodit;;n{); preservatives (such as benzalkonium
chloride, benzoic acid - SACY TR AL it S ST BHE Sty PR AR e ipRiaBefe propylparaben,
chiorhexidine, sbHifitAéigso s4iljadrisgbndaperoxide); solvents (such as glycerin, propylene glycol or
polyethylene glycol); sugar,alcahols (such . as. rnannitol or 15 sorbitol); suspending agents; surfactants
or wetting agents (sucs%sedéﬁrr&ci)?ﬁcf, ,%ssfof I?ttae%}] perg‘f%ur}é?’p s%? i%%%@lg’g polysorbate 20,
polysorbate’ 80 2tritsrutrdm crseiph iplendd ssmcatrdiaBRicikishox dpwtpetabiityravibeahcing agents (such
as sucrose or sereitolpitnitity mphanpnyagentsgsuchasatkal metabhalideseforexample, sodium or
potassium chlogjde, marmitol sorbitol); delivery vehicles; 20 diluents; excipients and/or pharmaceutical
adjuvants. See REMINGTON'S PHARMACEUTICAL SCENCES, 18th Edition, (A.R. Gennaro, ed.),
1990, Mack Publishing: Gesparm, "sulnieetbin pemebadirfenispithikvoplindal phasmageutical composition

will e determingatbu,ns sidieci o2t deRRAGNGUROH(REXaIlE g nlanded route 25 of
, 1or exampie,

administrafion, delivery format and desired.dosage. See, for } .
PHARMACEUTICAL éﬁfé?g%ﬁ%‘ “‘é‘a’p‘%ﬁé{‘ﬁ K é%??gfg BB dh RN S WomPoEiiths may influence
the physical stetBbatismy 2 stesErigiivaniErsaiestimdis ateonbmitiy obtedrabe epofithe antibodies of the
invention. In cestairriesnhodiments; theptmaps vehiclemsgarmier ihadahasmaceautical 30 composition
may be either aguequs, QL NON-ARURANSINNARIG M&%sﬁo%uﬁﬁpﬁﬁ%ﬁ%g carrier may be

u

water for injecti ical saline solution or artificial cerebrospinal fluid, possibly supplemented

n, ph siolg ) I ) f
with other maté%%sg%%%%ﬂ@%%/ BormPoshiand {57 barH BT ERRAIEEFfiGHe B i BF buffered saline or
saline mix&d vwarepseiion. divtrien aréadirchisr dxepaptany netficles chogrtaimembadiments,

pharmaceuticat&emarsiions:ef e fresentdpyenian commise.T s.buier9tabout pPH 7.0-8.5, or

acetate buffer of %p%%t %ynr%.0%§.5 and may furtE}S(gr incl d?ﬁ soI[bthIgzucrose, Tween-20 and/or a

suitable substitiite fherefor. N certainembodiments o b the invartisn SRTEARBY antibody
compositions nigyFBe prepared for storage by mixing the selected composition having the desired
degree of purity with ?f?e“z%ﬂﬁl‘é%”ﬂ’c‘l Eq&&%%%@g%% ;15 é\‘I:'S PHARMACEUTICAL SCIENCES,
supra) in the form of a lyop illzeg cake or an agueous SO ution, 1ié”urther, in certain embodiments, the
antiB7RP3Gntibody flosustay hedorrakiatedoas belyanhiizaieusi ngiappropdaierL0excipients such
as sucrose. Atmaceutica iti the. invention.can for parenteral
delivery. AIternlgtﬂl%erlj?/é,%the co%n%gsiggg% ﬁgg/&ﬁ]%gfé%%ﬁf5%%%af§§ggngg?§f§5§ﬁ3§ry through the
digestive tract, such as orally. Preparation of such pharmaceutically acceptable compositions is within

the skill of the art. 15The formulation components are present in concentrations that are acceptable
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to the site of administration. In certain embodiments, buffers are used to maintain the composition at
physiological pH or at a slightly lower pH, typically within a pH range of from about 5 to about 8. When
parenteral administration is contemplated, the therapeutic compositions 20 for use in this invention
may be provided in the form of a pyrogen-free, parenterally acceptable aqueous solution comprising
the desired ants &34 atiadnaRharmask el acReRARIRUEHE B, Aparicularly suitable
vehicle for parenteral injection is sterile distilled water in which the anti-B7RP1 antibody is formulated
as a sterile, iso SHTEVE‘BﬁE’Ition, properly preserved. In certain embodiments, the preparation 25 can

involve the formulatiqp,of-thedesired molacris.with anagent-surthasdnigGiahigmicrospheres,

bio-erodible particles, folymerlc,compounds (such as polylactic acid or polyglycolic acid), beads or

liposomes, thaf &S Br &t OHr S B ined release of the product which can be delivered via
depot injection. In ceglain HRROUMEASRYAHRNICACI0aM:AISARB iR diRaving the effect of

promoting SOSé ned d ratlogéin the circulation. In.certain ec[nbodiments, implantable drug delivery

devices may b T iRt TR RSP ARIh SRR AR e BN ASHkiat compositions of
the invention cartib@nrmuthisdttctintiatationidmpdresecembodiments, anti-B7RP1 antibodies are
advantageously formulated as a dry, inhalable powder..In certain embodiments, anti-B711131
tiody mhalation SCEOHERRIS) AL B e T e D AT TP LEPCR O eivery. n 5 certain
embodiments, SéieRieenshaycoeetiad bitdeeicdd ghith onapdemsmismaifitafd fordingdation methods
therefore age furthes deseribes indtatermpdional RalennAppticalionble RETH/ISH44001875, which is
incorporated by reference and es%rig) S onaty. livery {%{, %Qg i%ggyr Qd'fied proteins. It is also
contemplated t at 1‘o]rmulag_t%'%ﬁé*,i can be gdgn%r{}]%stereds %?aﬁy. Anti- 1QL%7RP1J%nﬁ odies that are
administered inPREARANEHR AR IO RS (IFTSIORISO T BIREEs Ludisdificused in the
compounding otsaoltidasdgeafornis subhiastabittcnpkoapsitdsvdnicentaiemabadiments, a capsule

may be design@&@pﬁtﬁ@@ot%ﬁﬁm@g@iQ&%ﬁﬁﬁf%@bﬁ@t%ﬂ&)&h@&%mp fhg,gastrointestinal tact
when bioalvaila B&%{lﬁ m%(@)l ,;;md ﬁre-s¥%t8%¥r&'c eggradag&ggl isﬁginimiz,ed.fdditional 15 agents can
be included to fARTtATS BBSorptiont SEHE A B RS AR BSOSty S SR TR rRGE, low melting point
waxes, vegetalbietaiissnedrisamscrigsrariddag babjedis: eibicndishhtdgrathay cagpestéieand binders may
also be employeghunegidvphiarmrReauticall campasiiciplhainvaptionissramdgdde comprise an

effective quantialigne Al ARl a-aEREt.Aulibodies i AMbIUIR, Wih2R non-toxic

excipients that are sujtable for the manufacture of tablets. By dissolving t ets in sterile water, or
another appropifatEa/em Qe Erith et BeordrareaiRr Ut esch o, BHRaBRE excipients include,
but are natdimitedowssirredt diuentsgisticheadidal Siunmndagiohatengiiin carbonate or bicarbonate,
lactose, or calcium pr?osp te; or l%iquingdagents, such as starch, %elatin or acacia; or lubricating
agents such as magriagifitH e r S8 TA nE R S r FE RSN ?‘Bﬂb??ﬁh&ﬁﬁ%l compositions
willvident to thasiéfisiallelararenast (Hrefisdinng forimdledion shipmoiindhamioBRPIEmEbodies in sustained-
or controlled-detinedys foraaviatias:s tpshaig uesiiciaiorymatingianiasaty ptathersystained- or
controlled-delivery. means, such as Jiposo iers,. hig-erodible. 30 .microparticles or porous beads
and depot i‘nje\é?fg?lg% 3%% s0 _;ﬁ%%y}r%%o%h‘%%sﬁegféﬁ%§ ?r%%segga%fl §§eel% %ﬁrhgr%glm% &, International Patent
Applicatiofr Nof BEFPIRFRIonssgian it Hevrioraien Bt iansnts fsseribes controlled
release of porotisinlymenaviote parntidte srigndetigeryhol phanmactuticd regriapesitions. Sustained-
release preparaligns mayisldesepipsepaable Relymermaticssahe.lowkof shaped articles, e.g.
films, or microca ueles.%%staigted l}(gleas,e m:%triceg mgé/ include polyesters, hydrogels, polylactides
(as disclosed in'U. PRENTRID. 3 717y, an&f’taﬁrcfpr)o n Patent Application Publication No. EP
05h84|181,|each of Whigiljl IS BolRGe W@g@@mf{@{@m@, gm&w&gffhgﬁgﬁg%@m}p @ﬁio: andhgamlma)
ethyl-Lglutamate (Sidman et at, 1983, Bigpolynters 22:547-556), po -hydroxyethylmethacrylate
Lanae oo B e A B B e ot 108,
ethylene vinyl ZEBtFEY(LIBNYaErethR, STBREIWF J6IyDTE)- 82Ky disky Batiesdcriftsu®spean Patent
Application PubtipatioiisNostd? 18:133:988)iGystgines teleasegermipositeasmdaycalso include
liposomes that can be prepared by any of several methods known in the art. See e.g., Eppstein et at,
1985, Proc. Natl, Acad. Sc!. USA 82:3688-3692; European Patent Application Publication Nos. EP
036,676; EP 088,046 and EP 143,949, incorporaéed by reference. Pharmaceutical compositions used
for in vivo administration are typically




15 providéa as sterile preparations. Sterilization can be accomplished by filtration through sterile
filtration membranes. When the composition is lyophilized, sterilization using this method may be
conducted either prior to or following lyophilization and reconstitution. Compositions for parenteral
administration can be stored in lyophilized form or in a solution. Parenteral compositions generally are
20placed into a confainer having a sterile access port, for example, an ipfrayenous solution bag or vial
having a stopﬁ@?‘fﬁ@?&@é&%ﬂ@ ry@% gr%%i?nﬁject%n needle. . Once the ph%maceutical
composition hastiden forrferewdichayifeisbrean maerines aidads Q4fidn, suspension, gel,
emulsion, solid, or ag a idehypillg%taed o] %/ﬁ%%ﬁ%g &pﬁ%%%s%%ggf%mg@%@gog&%be stored either in a

ready-to-use form or 35154 oHM ?e%t.i? z at Is reconstituted prior to administration. The
invention also yebvielesh kAl [SrTCTROMENE Sirkyraen CEE SR THTIFSEBRURIC T HERts of the invention
may each gontgindaeth a-fisaiaenaineehavidgded iedppristeih iandalsesondagoriiner having an
aqueous formulatian, Ineriain emboignia,et tisivention, s gapisisigasinale and -
multi-chambergd pre-gf\/ﬁecfl% syringes (e.g., liquid.s jnges_ang iggsly[i%%sknarg provided. The
effective amodﬁ?%ﬁam?@ﬂwmpﬁﬁﬂﬁo%@%ﬁﬁﬁl § pharmaceutical cor%p%%iélsdn to be employed
therapeuticallyiwibrtiepeantdfoerex ampleauipodistiiee tretise rriereontelkt-aria omecrives. One skilled in
the art will appreciate that the appropriate dosage levels for treatment will.var ending, in part,
upon the molecule dSHR&FEY; THEMATHRA SIS HHIcR ?ﬁem%’ |?§lfﬁlﬁ¥saﬁ?%bb§%€sis_ eing used, the route
of adminigtratiar, arshthe sigestbbdyewaightisbiods sureBBrsFJRiiSsiz B RIS Tondition (the age
and general healih)of thepaticnlslrcedairembedimentscsapiclinicianwsay titenthe dosage and
modify the route of administration tq.obtain i I o jcal dosage may range
from about O.1%f§ff:8§e?onﬁ% %?)%’%%55 336%% E:gg g@%@f&%ggﬁ%ﬁgﬁiﬁﬁgﬁ?ﬁfﬁ%&entioned above. In

certain embodimentsariie dokbee MEPPARYSHERT FEp/RYT H20bMS §: from 1 10 ug/kg up
to about 30 makkgsenifrem Rukig/ kanupdgabbntBiematkg.s.. TBGsIng freql@icy'will depend upon the
pharmacogginegjgiggaﬁgﬁm%%rggggp%%rm%@ig%@%&P&@egg@@%%m&fgggmaggon used. Typically, a

clinician administers the composition until a dosage is r(a\alct:]gl;;jn tr}%g %gt%iee{}égss,igho desired effect. The
composition mag HEPRTAHE Y AtFTRISIEFEH HEASIRGIE"E03E, 6L tho of more & doses (which may
Or may not coritain theisanye Snsbuptcofhinetibuirer spdleteldyoyErtabie Bf 428 bntinuous infusion

via an implantatipn device otsathetel fruithemalinamenhottbe.appropriate dosage is routinely made
by those of ordinary skill in the art and is within the ambit of tasks routineg performed by them.

Appropriate dosagesHmagshentisedittalrael Hirdiigh HSe PRSP JEEEEPHEe data. in certain 20

embodiments, the-antibatias-ofthadnvrationiespe administered to patients throughout an extended
time period. Chronic administration of an antibody of the invention minimjzes the adverse immune or

allergic response conhhrysasEsalRAeHRRART B ERELH 4 APBTH CRF L gaHet Xfdman antigen in a
non-human aniwmal tfe cexapaplef aaansfudprhunrasysertitboely dssodutedagd wdnPitan species. 25The
route of adminig }L%@f%{h%ﬁgﬁ-&ﬂ&ﬂ&%@ﬁ@&&%%@ﬁ [girraceord il epawm-fnethods, e.g. orally,
through injection by infravenous , intaperitoneal, intracerebral (intra-parenchymal),
intracerebroverﬁﬁ%h??mﬂ%%%?, inn-ocular, intraarterial, intraportal, or intralesional routes; by

sustained selease systemsarhy implantaliemdavicescinessian anbedinenissdhescompositions may
be administered 30by bolus injection or. caontinuously by infusi i iap; device. The
composition als8 &y B& Fﬁ#ﬁﬁ%{%‘?é&“@cgﬁg‘}ﬂ‘}% ??n%%%#oin%ggnggﬁ%{r%%%%&%ge or another
appropriate materigboH B thaaasir&ean BRUR TR PR A 85 Gr8ETDY efeisutated. In certain
embodiments, whekgiasiimiantation device is used, the device may be implanted into any suitable
tissue or organ, and delivery of the desired molecule may be via diffusion, {é@gd-r%gaase bolus, or
continuous administratiGHesE ARIcHRA? BR BRI RFTSEPSHER B7211 Ahtibody pharmaceutical
compositiosts aceefdingiade inuentidoriex tivotin suthfinstdntes, adlsdisslaidrdorgans that have
been removed from the patient arewxposedde:antisBERE aatibady pharmacedticakcompositions after

which the cells, tissues an lgqro ans , are suhsequently implant QE%.k into the patient. 10In
particular, anti-%‘?‘ﬁ?ﬁlaﬁﬁ}fﬂ%ﬁi@g érﬁgk%%’ i\%%rzcﬁ%b%yeﬁ%%fgdﬁﬁgoggréin '
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cells that have been genetically engineered, using methods such as those described herein, to
express and secrete the polypeptide. In certain embodiments, such Cells may be animal or human
cells, and may be autologous, heterologous, or xenogeneic. In certain embodiments, the cells may be
immortalized. In other embodiments, in order to decrease the chance of an immunological response,

the cells may be encamsylgigchie.avaishinfil ation At SUIoHACAG Hsshes.Infuithes embodiments, the
encapsulation ml?sterials are ?/Picall. biocomgatible, sep(ii-‘%%rrgeable polymeric enclosures or
e S

membranes thaﬁ ai%%/vrfﬁ)émrsg RELAE REBiGteh PISHESHETHT oYevEn e ‘&t tRtion of the cells by
the patient's imftipses{EsteiiBrbprdtheiedetinfentiriURadrenfibriithe Siipunding tissues.

EXAMPLES - aifbeifallowiagiexamples:cnaiudingdheexperinents.copdustedand results achieved

are provided for,j rat rposes only and are not to be construed as limiting the invention.
Example 1 grogéé%%ﬁ o%%ﬁ#"épn‘%ﬁéﬁ%a of“n%ﬁ‘%‘fnt‘.%“&%s%%‘.‘ﬁ%pté@?%“e ated r%%taé)ln-l (13711P/) 30
Antigen PUFfdt e EarBh AR PAtdmiBTReiS (HEY R Prpreisartaaegestiiised in International
Patent Applicatioti-PTiticatibeiMNosN\ME:D64#462 L0hwHic i ideerporatehheseimbyareference, or CHO
cells transfected. (XIS RRARR: L yate LartasdhRAlRRR-MAWS Duman B,/RP-1 has the

in

amino acid sequence of residues X to 302 in 5 the sequence shown /46240 as SEQ ID NO;

17, wherein X CAR B0 256°91 5B 4Tmo8 . FHFSYEhiNRIE, Rlicéer mEakioHEinan monoclonal

antibodiesltb BiRRikdverepicparackusinges Bof mndud@og2estrains of HuMab wansgenic mice, both

of which express human &H%Qody%lo gcenes._ln both of these mouse strains, the endogenous mouse
as [

kappa light chain geng’h Eh o ST GETTY Gk piH S S STt B e RS e al. (1993) EM130 J.
12:811-820 andacEnpsianags fenseshehiy dhmm denechss heesrdiomiozygoirsty disrupted as
described in ExamplexdisfdROF Bulhlication\Moutl8iR%s Fachohthesempusestrains carries a
human kappa li in.fransgene, KCo5. as described in. 15 Eishwild etal. (1996). Nature
Biotechnology ]&4%%%@%%1 ﬁ%ﬁé}aouf%:g( in %e%}lseﬁsﬁfhaés Iﬂéioz}sﬁhenf)ar%ﬁrelée\%/ﬂ% Ain transgene as
described 1A U. Bt Rofis s e sintias, 6 B5 goiitidis masgertuph@men §fain carries the
HCo12 human aedwyclisinifiaisgent adescaildedindxample@:ebPET Brblication WO 01/09187.

HuMab Immunigadionsioins RIS W0t maRIReRpsianalantibedigs Jo BIRP-1, liuMab mice of
the HCo7 or HCO%SS(E’ \gere immunized with gurlfled recombinant B7RP-1 or CF10 cells transfecred

raln [ L .
to express B7TRE-L: CaneraPimmitieitio AEa e Ata s YOI U B Fiiite BFYHBE 5% in Lonberg et al
(1994) Nature 388647 45 eeaEdridea|inidosy Ar{IoseyfntbrnBidtedhnetoghe14: 845-851 and
PCT Publization:\Wea 98248841 heproioecwatestrkiaveeks of age upon the first infusion of antigen. A
purified recombinant preparation of B7RP-I antigen (50 jig) or a preparation of transfected CEO cells
(3.5 x 106 - 1 x 107 cEHBYSRPs ISR 16- mPrEHisE (e Ml hited i kapertenbadies30 TranseenM mice
were immunizeil tiveéswith (iurifiednantigen:ivgotnplctedtaiond Boadidvatl ndrapestonealy, followed by
2-4 weeks of IRsimmunizations. (Rde AiekalketSdmmynizations) with the.purified antigen in incomplete

Freund's adjuvant. Immunization with CHO cell,% transfected fo exFress B7RP-1 was the same except

that complete FrethdPs BHfIvaItEh S eBith St RIS nEY St Ent WATER df s with the cells. The
immune ré&SporsebpaEsHoHitdPEd Byreelabrisitad Blae bS8 THia5plasihs Wisbseiwenetl by ELISA (as

described belowjsRdmicesiths fficientstiters: S phantvd7 ¥8x1 human.imminggglobulin were used
for fusions. Micg were hooested intrayenausly with antigen, 3 and 2 days befor rifice and removal of
the spleen. TypicaI}Iy,“IO'—2?%%%%@%b@%f%%ﬁg%ﬂ%%%o erﬁ;’(’)'rgr%négg%%sé\?éraﬁ ggaz%én mice were

immunized for 84 afttyen - BioffoF 8 mick®t tNesHEY7 4t BEH2Thice Bitdilts were immunized
with B7RP-1. 180789.650, 5,770,429, 5,661,016, 3,633,425, 5,625,126, 5,569,825, and 5,545,806,

30 (each of which is incorporated herein by reference in its entirety for all purposes)),
Hignan antibodies can alsc be produced in phage display libraries (Hoogenboom and
Winter, 1992, J. Mol Bio!l 227:381; Marks et o, 1991, J. Mol Biol 222:581). The

techniques of Cole ef al. and Boerner e7 al. are also available for the preparation of
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Selection of HuMab Mice Producinn Anti-B7RP-1 Antibodies: To select HuMab mice producing
antibodies that bound B7RP-1, sera from immunized mice was tested by ELISA as described by
Fishwild et al. (1996). Briefly, microther plates were coated with purified recombinant B7RP-I at 1-2 ng
imlin PBS, 15 50 ul/wells incubated 4 C overnight then blocked with 200 p1/well of 5% chicken serum

in PBS/Tween (R:QasekistionsHRlasmadron/B1RR; svaweized migewereasded to each well
and incubated for. 1-2 hours at ambjent temperature. The p were was vith PBS/Tween and
then incubated %ﬁ%:%.{ g%%ri‘f‘gﬁfié’i ﬁ?r%il%si‘g%n}%eanpéo f%ﬁ%zgﬁﬁéyﬁbgmﬁgﬁeﬁ%ﬁ horseradish
peroxidase (IMB3for 1 hour at 20 room temperature. After washing, the plates were developed with
ABTS substrate (Sigiga, A:1888, 0,22 mg/m1) and analyzed by, spectrophotometer at OD 415-495.
Mice that developed Eeg%n}iéﬂ%nstt ?f‘é‘?’% hgn%géon & ﬁ% gﬁyﬁ%%e |Iéé§is%\i€g?§zﬁslen %flgr“ Ifﬁ%slons, Fusions were
performed as d@ScHBEY HeToiia eIt Sih A-8@p e SaIsrs Wt tedtéd for anmeByRP-1 activity by
ELISA. 25 GeneraigoesitHvbyiglomas Ribdzicinzqiehl4d 6lhMonaeional-Aetibedies to B7RP-1:

The mouse splengeyieselalad 1AM LUMAR MIERWErfduse I BRG Ip, 8 mouse myeloma

cell line based upon standard protocols. The resulting hybridomas were then screened for the
production of aftigeREsPBEHT UnifTbTes, Bty S grey s ik drapefti9phocytes from
immunized miceswéire fasedito ion@sfourth the number of SP2/0 nonsecreting mouse myeloma cells
(ATCC, CAA_ 1581) with 50% PEC%};Si%ma%}aCe,lls were plated at aéPproximately [x10 5/well in flat
bottom microliter plat&, FSTBRET B 55 G HESIETRET L Ko R T “SBTEEVE ISR containing 10%
fetal bovine sertmgics O%eP 388 DA FOE, R LT B3+68 yoobditiorien{snedienn n8=5% origen (IGEN) in
OMEN({ (Mediatpehc CRimd@0E30MitR. high glucose, L-glutamine and sodium pyruvate) plus 5 mM
HEPES, 0.055 mM 2-mercaptoethanol, 5 50 mghril gentarnycin and Ix HAT (Sigma, CRL P-7185).
After 1-2 weeks, cells‘vhésrsaciigtor dtftirriined anpeauiinealhés eNTiNes Feptiscsdiwith HT. Individual
wells were them:g6rgenedii &k Savidesaringd AbpveifostiumaantinB #iREd menoclonal IgG
antibodies, On S| brido rowth.accurred, medi as manitored usually after 10-14
days. The }aﬁgtit% ; %t%%ret%gﬁggbrﬁa% éﬁéﬁg%gp%ﬁ%%&ggﬂné’%o fﬁ%(éh i %%%% still positive for
human IgG, anﬁ%ﬁ%?slﬁﬁi%ﬁééﬂ’%?%Bbh%@%@r%{méﬁgﬁsatgﬁaéﬁhﬁ%%viﬁmiting dilution. The
stable subciones Wwelentinen!COlutdd. ikxyitrdrtougenEatdl $37l Emeimtsoliantit®edy. in tissue culture
medium for furthes.charastesizaiien. 15 Example 2 Cloning the anti-B7RP1 Antibody Heavy and Light
Chains  The hybridoma expressing the B7RPI binding monoclonal antibody 16H was used as a
source to isolate totallRNAvgsiioy PRIZGI{r prakagsat Havitioyan) et FABHE (rapidsamplification of
cDNA ends) oligamugiactides{5raBa GHaRAGRA GACIIAGBACHCY: GAGAMIG GAC UGA AGG
AGU AGA A& 3 SEQID No.69) was Lol ia.1s RNAYSING (he GeneRage T Kit (invirogen)
components an protoc,oel. irst wand ¢ ﬁwas synfhesme using a random primer with an extension
adapter GGC COEARMEsesErEbpgice ARPRRPARRPOS B GRS /e B 81 AR E® BACE (rapid
amplification ofteBibtAzetids)epreparatiyéoassayriwady 2bperionme dilismgethe GeneRacerT!" Kit
(Invitrogen) accarding &e instuglionsfimdasdmandiactres feidrepanng corppiete light chain

encoding gDNA, the forward. prime C) leneRacerTM nested primer, and the reverse primer was
(5'- 000 G MW@@@AE@PE;%%{Q%? EQ ID NC': 60), For preparing DNA encoding the

variable region of thethgawynhainiathe Japvargd pemewasrthe 36 GeneRacer dsmested primer and
the reverse primer was (5'- TGA GOA C GA.CCA CAC Q-3' (2SE ID NO.. 61). RACE products
were cloned in%%&‘lﬁi# 6P8° Fn%%%%b%%cf%%%%éaﬁé%e%v e 8?n%ﬁe%.g8gﬁ%1g%sus sequences
were used to dE&BFFEFREIS I Rl TRl SiftBdRpethsineon dnfsifiEagindimertyr preparing cDNA
encoding anti-BrRTIR1 61 ¢k KappadightChain, dhe Y2E0R prine penciiEPthesynino terminus of the
signal sequence,anXhallesticlion.a sRayme Sit, aadan.Qotimized Kezakgequence (5-CAG CAG
AAG CIlI CTA GAO g C CAT G%%CA‘JT G: G,GOT CQg CGC TCA C%.OT CQT 000-3") (SEQ ID NO:
62). The 3' print&Y°Eh CREY e DD EErRAT EHPREEAT FRREESR Lo AGHEAL WETEE a Sall restriction
site (5'-CTT GTCGERGF GANRGAOTETECIBECROT hGuARITT ex@pds BaVDING: 63). The resulting
FOR product fragment was purified, digested 10 with Xbal and Sall, and then gel isolated and ligated
into the mammalian expression vector pDSR220 (see International Application, Publication No. WO
90/14363, which is herein incorporated by refereffce for any purpose. pDSRa20 was produced by
changing nucleotide 2563 in pDSRal9 from a "Guanosine" to an "Adenosine" by site directed
mutagenesis.). 15For preparing cDNA encoding anti- B7RP1 1611 heavy chain the 5' FOR




primer encoded the amino terminus of the signal sequence, an Xbal restriction enzyme site, and an
optimized Kozak sequence (5'-ACA ACA AAG CTT CTA GAO CAC CAT GGA OTT GGG GOT GAA
CTG 0-3') (SEQ ID NO: 64). The 3' primer encoded the carboxyl end of the variable region, including a
naturally occurring sense 20 strand BsrnBI site (5.- GTG GAG GCA CTA GAG ACG GTG ACC AGO
ATT CO -3, SE gt[.)cﬂ\elzgE%%J@é}i&ﬁ%ﬂéﬂ%r?ﬂy%w%cﬁﬁéiﬁﬁdhddige&tﬁﬂl withgbai and BsnOT , gel
isolated and ligated into the pDSRa20 vegtor %%tagerél‘%g a%t&e}ihh%ng%n%ggja&%%t region and also into
the pDSRecZGR?ébt&%ﬁ‘f&Wiﬁ@%é‘ﬁ?ﬁﬁ%ﬁ ?g &nstat région. All of the hybridoma derived
anti-B7RP1 heaybhaipissdisiabiendtraggidnshisglrdies otk ETh AR &5HStAR Rgion associated,
were cloned ag deseribed ahayve inte hethdhe-pRSikagaswaetars eqnidivingtivédbiman IgG1 and the

human 1902 constant regions. Example, 3 30, Expression of Anti-132RR 1 Antibeglies in Chinese
Hamster Gvarff{CEROPERiEY E@f%llglég Fé%’(p?gg on of the 1611 anti-B7RP1 mAb was achieved by

cotransfectionafitiEs s awy ichralivp DS Raryd Jab BARBRkHs8 PBSRATBia%Mids into dihydrofolate
reductase defigient (R Rq)sesmdresradapied GhinssertivasiehoasteHBligels using a calcium
phosphate method (the full length.16H. £hain-seg 8 isshowin SEQUID NO; 44; the 16H
kappa chain s&§ténce Pféﬁ‘o%v%nﬁ%% %@%@%@T r g%?gfte&j Lells, eihsgg%géed in medium
containing diaKgted Fose ABORTPndF o fit: iﬁiﬁ?ﬁ*ﬁ%o&%ﬁr n?é-at%yr“ﬁ%lhé\{}’ov‘éﬁ%ure the growth of cells
expressingythes B Roemeyine bT rahsiectdagionescigere screened using assays such as ELISA in
order to detect the expression of 16H anti-B7RP1 mAkc)iin.tr;eﬁgnoggdni}&on%gtggggwg& The highest
expressing clones whvEbstisfeetety 1B'EPE S8g BSREERtrATons of methotrexate %MTX) for DBFR
amplification. MibXzamaplifiet 0fcton bsmwe rardierde nedissia g Sus B8 Edc i S8HLFEA in order to detect
higher expression. of 16k anti BERBI-niAkiinthe-eongitionagimedium . sEhe-fighest expressing clones
were subjected to subcloning to obtain a hamogene P21 d jon:af cell banks. Other
recombinant aﬁfﬁ‘%‘%i"g{?ﬁ?ﬂ%‘ﬁie@%ﬁﬁﬁéﬂci%ﬁt\)/ée%%?bngc%?l] %%Bgegr?gg%%%%rg 1 E(Jlt%lg;nese hamster ovary

cells deficlént B RRusipEcitvits aFAIeBs BD PAL SR ANE AABBVETSF T &ht-B7RP1 monoclonal
antibody. The DNAseayensRseAEingrthertonmptetetidal obirrts kot each anti-B7R131
antibody of the,#ge/ng&gan are-gloned infg expressionyectors. GiQwcellsare pes-itansfected with an

X [ '

. Fes ;
expression vector capable of expressing a complete heavy.chain and.an e ressign vector 20
expressing theBBIAHIRRS IRl EREFPEEIRELRE oﬁ’ri%@ asﬂ“t%%@gl afr%}%'odép For example, to generafr
a 5D anti-B7RRiadtihody fcelsirtiookranasieariiivieiadret s earanie Bresitising a complete

heavy chaip C%@ﬁ@h{}@ﬂ@ﬁiﬁ!‘ﬁﬁﬂi@&i&%ﬁﬂ%@%m&ﬁ@ foith in 1SEEY IB-NOaA &8d a vector capable

of expressing a complete light chain camprising the amino; agid aeguense:set forkein SEQ ID NO: 48.
Table 2 summé?ffg:gcﬁ Qéxag%f)‘fgjrg’/s%or%ﬁlgfge ﬁ%%t chains and exemplary complete heavy chains for
antiB7RP| antidé6isbipiisibryastsaeningeshBaRFERkTH CSRsBt Tegions. One of skill in the art will

recognize that the IgGl or 19G2 cauld. Be:substitited fal.aach-aihesdir. whrtedgs is listed in the
table, IgG2 could be present, andavice_ vers%%AIte nativeilc}/ﬁa?géﬁgg&?r‘i& na%%glg ulin (e.g., IgM, IgA,
IgE or IgH) couldtise aSEastts HEmHRe A ‘ai%%%?‘% ‘e invention Table 2 T Antibody Heavy Chain

Variable Regiome¢ emin€haim@ondtanbRbgion Cometecf Sabiprondin s (197>,

Neture 256:495), Other techniques for producing monoclonal antibodies may be

employed, e.g., viral or oncogenic transformation of B-tymphocytes.

An exemplary apimal system for preparing hybridomas is the mouse.
Hyhridoma production in the mouse is known in the art and immsunization protocols
30 and techniques for isolation of immunized splenocytes for fusion are also knows in

the art. Fusion partners (e.g., murine myeloma cells) and fusion procedures are also

known.
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ES IIII) ND:? + SEQ ID NO: 41 SEQ ID 044 1611_G. ) SEQ ID NOQ ID NO; 42 S QO 70 16819(1g02) |
Q ID NO: 8 + SEQ ID NO: 41 SEQ ID NO: 46 161-it 1.01) 5D(ig-G1) SEQ D NO: 8+ SEQ ID NO: 42
SEQ ID NO: 71 SEQ ED TOQ ID NO: 42 SEQ ID NO 47 I 5D(I G2) SEQ ID NO 9QNO: 4 SD TO 7 2
Og 2) S Q ID NO: 10D0 41 SEQ ID: 4 2(I'S Q ID NO: 10S Q ID NO: 42 S Q IDO: 7"

In 2 cerimin embodiment, human monoclonal antibodies directed against
B7RP1 can be generated using transgenic mice carrying parts of the human immune
systemn rather than the mouse sysiei. These fransgenic mice, referred to herein a3
“PaMab” mice, contain a human immunocglobulin gene minilocus that encodes
5 ynrearranged human heavy (p and v) and x light chain immunoglobulin sequences,
together with targeted mutations that inactivate the endogenaus‘ 4 and x chain loci
(Lonberg et al., 1994, Nature 368:856-859). Accordingly, the mice exhibit reduced
expression of mouse Ig or x and in response 1o immunization, the introduced human
hieavy chain and light chain transgenes undergo class switching and somatic mutation
10 to generate high affinity human T8G x monocional antibodies {Lonberg et al., supra.;
Lonberg and Huszar, 1095, Infern. Rev. Fomumol. 13:65-93; Harding and Lonberg,
1995, Ann.N. Y Acad Sci. 764:536-546). The preparation of FluMab mice is described
in detail in Taylor ef al., 1992, Nucleic Aeids Res, 20:6287-6295; Chen et al, 1993,
International Immunology 5:647-656; Tuaillon et al, 1994, J. Immunol. 1522912~
15 2920; Lonberg ef al, 1994, Nature 368:856-859; Lonberg, 1994, Handbook of Exp.
Pharmacology 113:49-101; Taylor er al., 1994, International Immunology §:579-591;
Lonberg & Huszar, 1995, Infern. Rev. Jmmmmol, 13:65-93; Harding & Lonberg, 1995,
dnn. NY Acad. Sei 764:336-346; Fishwild er al. 1996, Nature Bwrecimotogy
14:8435-851, the contents of afl of which are hereby incorporated by reference in their
20 emtirety. See further U.S. Patent Nos. 5,545,806, 5,569,825; 5,625,126 5 633,425,
5,789,650; 5,877,397, 5,661,016; 5,814,318; 5,874,295, and 5,77G,429; all to Lonberg
and Kay, as well as U.S. Patent No. 5,545,807 to Surani ef al.; International Patent
Application Publication Nos. WO 93/1227, published June 24, 1963; WO 92/22646,
published December 23, 1992 and WO 92/03918, published March 19, 1992, the
25 disclosures of all of which are hereby incorporated by reference in their entizety,
Alternatively, transgenic mice strains deseribed in the Examples below can be used to

generate human anti-B7RP1 antibédies.

The present invention provides human monoclonal antibodies that are specific

for and neuiralize bicactive human B7RP1 polypeptides. Also provided are antibody

30 heavy and light chain emino acid sequences which are highly specific for and
neutralize R7RP1 polypeptides when they ars bound to them. This high specificity
enables the anfci«human R7RP] human antibodies, and human monoclopai antibodies

with like specificity, 1o be effective smmunotherapy for BTRP associated diseases.
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2H () SEQ ID NO. 11S Q ID NO: 41 SEQ ID NO: 5 2g() SEQ ID NO: 11 r EQ ID NO: 4 :
43 OgG2) S Q ID NO:4S Q ID NO: 41 SEQ ID NO: 52()431?1(1gG )SQ ID84 SEQ IDZNSO(:DArIZDSNE% I7D
NO: 7 4111(1gG2) SEQ ID NO: 13SEQ ID NO: 41 SEQ ID NO: 54 4181(1gG1) SEQ ID NO: 13SEQ ID
NO: 42 SEQ ID NO 6 g Q IDID NO. 41 SEQ ID NO: 56 151-1(IgGl) SEC ID NO: 12 + SEQ ID NO: 42
S QO 57 In oné aspect, the invention provides isolated humen antibodies that bind the

sams or essentially the same epitope as the 1 6H antibody provided herein.

Tn one aspect, the invention provides isolated human autibodies comprising at

least ane of the amino acid sequences shown in SBQ ID NOS: 1-40 or 44-58 that

Ly

binds 2 B7RPL polypeptide epitope with high affmity and has the capacity to
antagonize BTRP1 polypeptide activity. These antibodies may bind the same or
essentially the sarme epitops as the anti-B7RP1 aniibodies shown in the Examples

herein.

Jn certain embodiments, the isolated antibodies bind to B7RP1 polypeptide
10 with & dissociation constant (Kp) of about 10 M, 107 M, 10° M, 10° M, 10710 M, 107
1M or less and inhibits B7RP1 induced survival in an in vitro neviralization assay

with an ECsp of about 10 M, 1077 M, 10 M, 10% M or less. Exemples of anti-

buman B7RP1 human antibodies that meet the aforementionsd binding and

peutralization criteria are provided herein.

15 In certain embodiments, enti-buman B7RP human antibodies of the nvention
are referred to herein zs 169, 16Hg (germiing), 5D, 2H, 2Hg {germiine), 15H, 41H,
and 435, Antibody 16H comprises Vi and Vy péiypapﬁdjc sequences &S shown in
SEQ ID NO: 7 and SEQ ID NO: 1, raspectively. Antibody 16Hg comprises a variable
light chain (Vi) and variable heavy chain (Vi) polypeptide sequences as shown in

20 SEQIDNO: i and SEQ ID N 8, respectively. Antibody 3D comprises Vi, and Vg
polypeptide sequences as shown in SEQID NQ: 2 and SEQ D NO: 9, respectively.
Antibody 2H comprises Vi and Vg polypeptide sequences as shown i SEQ DN 3
and SEQ ID NO: 10, respectively. Antibody 2Hg comprises Vi and Vy polvpeptide
sequences as shown in SEQ 1D NO: 3 and SEQ ID NQ: 11, respectively. Antibody

25 I5H comprisas Vy and Vg polypepiide sequences as shown in SEQ YD NO: 4 and
SEQ ID NO: 12, respectively.  Antibody 41F] comprises Vi and Vy polypeptide
sequences as shown in SBQ ID NC: 5 and SEQ ID NO: 13, respectively, Antibody
43H comprises Vi, and Vg polypeptide sequences as shown . SEQ ID NQ: € and
SEQ ID NG: 14, 1'33pacztivéiy. The properties of the anti-human B7RP1

30 humarn antibodies of the present invention are specifically disclosed in the Examples,
Particularly notsble is the high affinity for B7RP1 polypeptide and high capacity 1o
antagonize BTRP1 polypeptide sotivity demonstrated herein,



Antibody Light Chain Variable Region + Light Chain Constant Region Complete Light Chain 1611 SEQ
ID NO: 1+ SEQ ID NO: 41Q ID NO: 45 5D SEQ ID NO: 2 + SEQ ID NO: 4SID NO: 48 211 SEQ ID
NO: 3+ SEQ ID NO: 43 1 SEQ ID NO: 50 4311 SEQ ID NO: 6+ SEQ ID NO: 43 SEC) ID NO: 53 4111
SEQ ID NO: 5 + SEQ ID NO: 43 SEQ ID NO: 55 11581 SEQ ID NO: 4 + SEQ ID NO: 4 SEQ ID NO:
56 Example 4 The dissociation constant (Kp) of an anti-human B7RP] human antibody can

be determined by surface plasmon resonance as generally described in the Bxamples
below. Generally, surface plasmon resonance analysis measurss real-time binding
interactions between ligand (recombinant B7RP! polypeptide hmmobilized on a
5 hiosensor matrix) and analyie (antibodies in solution) by surface plasmon resonance
(SPR) using the BlAcore® system (Pharmacia Biosensor, Piscataway, NY). Surface
plasmon analysis can also be performed by immobilizing the analyte (antibodiss on a
biosensor mairix) and presenting the ligand (recombinant V in solution). The
dissociation constant (Kp) of an aoti-human B7RP1 human antibody can also be
10 determined by vsing KinExA methodology. In certain embodiments of the invention,
the anfibodies bind to B7RP1 with a Ky of approximately 10° M, 10°M, 107 »4, 1078
M, 107 M, 10O M, 107V M, or 10 M, The term “Ks™, as used herein, is intended to
refer to the dissociation constant of a particular antibody-antigen interaction, For
purposes of the present invention Kp was determined as shown in the Examples
15 below.

In certain embodiments, the anti’éodies of the invention are of the IpG1, [gG2,
1gG3, or IgG4 isotype. The antibodies may be of the 1gG2Z or IgG1 isotype. In other
alﬁbodiments, the antibodies of the nvention may be of the IgM, Iga, IgE, or IgD
isotype. In certain embodiments of the invention, the antibodies comprise & human

20 kappe light chein and a human IgG1, IgG2, IgG3, or IgG4 heavy chain. Expression
of antibodies of the invention comprising an [gGl or an IgG2 heavy chain constant
region is described in the Examples beiow. In particular embodiments, the variable
regions of the antibodies are ligated to a constant region other than the constant region
for the 1g(3l, 1gGa, IgGB,. or Tg(34 isotype. In certain embodiments, the antibodies of

25 the invention have been cloned for expression in mammalian cells.

In cerain embodiments, conservative modifications to the heavy chains and
iight chains of anti-B7RP! antibodies (and corresponding modifications to the
encoding nrucleotides) will produce anti-B7RP1 antibodiss having fanctional and
chemical characteristics shmilar to those of the anti-B7RP1 antibodies disclosed

30 herein. In contrast, substantial modifications in the functional andfor chemical
characteristics of anti-B7RP1 antibodies may be accomplished by selecting
subgtitutions in the amino acid seguence of the heavy and light chains that differ

significantly in their effect on maintaining (a} the swoeture of the molecular backbone
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Production of auti-87RP1 Antibody Anti-B7RP1 antibody is produced by expression in a clonal line of
CHO cells. 5 For each production run, cells from a single vial are thawed into serum-free cell culture
media. The cells are gown initially in a T-flask followed by spinner flasks and then grown in stainless
steel reactors of increasing scale up to a 2000L bioreactor. Production is carried out in a 2000L
bioreactor using:a fed HateR.Gutiunes, ifordinipia, Ratribattfeddiehtaifinmetionerttated media
components is added t ;[)n%?é%}é' ell 10 arowth and.cultvee viabjling tinodustiendasts for
approximately two weeks during which time anti-B7RP1 antibody is constitutively produced by the cells
and secreted ¢htithe cell culture medium. The production reactor is controlled at a
predetermined pLi, gem ,ergtééreaarl | dissaled-oxyoendemelinidds coriraliegy carbon dioxide gas
and sodium carbonaté TEadt ition; dissolved oxygen is controlled bey ai ,tgittr{%%ergg and oxygen gas
flows.  5At theséniPapPpraaicRnae i strirg "% P 2 Tek stae centrifuge and the culture
supernatant is;sepaiatet:fromthedetis, oF henes nddke iRt IsEraAFHTSHPATRgh a depth filter
followed by ag.g&ggg,gpgegn; heiclarifind-congdiliopeg-pradiads thenteonsentratediby tangential flow
ultrafiltration. %e conditioried media is.5cq %entr,aaged1 n%éé?&%%gﬁ&ldqegég@resulting concentrated
conditioned nfddlifn a5 AR R RITEIPBYO S5EZR throligh purification or Trozen for purification at a later
date. Example 5 Germlining 16, 483dom AbheliRbestisenes alignmennof thevdGiakdntibody with human

germline sequences showed that the framework seguence in theyariahledegionof the 16H antibody
was most {dertsam e%@'\?]qsﬁfggi%dﬁﬁ é%e%)r%ﬁlne sequsencesl with onlg three amino acid

differences (Figumen BARcTimemra AEnoRRS SHTBIEE o Hh B\ B gIBHTEY thE¥ B Shtibody was found to
be identical toihe MiGiLFagermipTrsequtnde Hriskbindorkicdiydpessitiddiiat somatic

hypermutations are recognized el ] : peNse.pkaipatapt; b7 which case the
patient would %%%rﬁmﬁogr%ﬁ%%%%%%m %ﬁ(ﬁiutéalize taﬁ&h%ﬁg@utic. To reduce this
possibility, thetiiasstesiii et eHarFuerm: dA A FFEMeWork region were converted back to the VH
3-07 and 3114gesniiDe Seguencesy Figare layy Shins tdyeiptile™iy o= #9%ene 20 segments
are present in eyery, human. genomg.ihe, gesrlinenversion of &6khisBitHikelyjbtaibe recognized as
foreign by the immune response of a dosed patient. Plate co-stimulation bioassays were conducted to
determine if th%efj%’ﬁ’?ﬂih% ntibodies could induce T-cell proliferation with an IC50 similar to the 1050
of the non-gemilinedyaptibedies Thecastimulaiiondassayswiere delnthictedigisrdescribed below using
anti- 2501)3 and hB7RP-1-Fc fusion protej ' ' ingdantikedy, referred to as
16Hgermline of 161G “Fetaing ﬁseﬁgfom}ecna%gﬁ\%ﬁuggs%%iq SEQ@E% 6 Affinjty Measurement of
Monoclorll ArffibctisashyBiseoreish dRifEFR S8 ThrSE SR ihBaRsE (5D an(dmf%rlii, repared as
described in Example 1 aned h6fbbdernstisnfioplisparseibes dbaeibettif E'i?ﬁ%‘l’é‘aé{;’ were purified and
submitted to bipding, affinit;a0alysis B REdr Gwasdmimehilizathatatigindsnsits on a CMS sensor

chip using stan&’ard amine coupling chemistry, A fixed coneantration.ofsnAb was.then incubated with
varying conceﬁﬁ‘é’fm%%%%}eﬁyﬁi% c %r%\t least eight hours at ﬁ%@ém temperature to allow

them to reach eguiililosiimes, of s sepepieay WeFeHHE ASRRENSH BVAr REBTRBIER Sirface, and the
binding siggal ehgeiied represestedifterantipgeyesbmalihimefire.sSlatmesut agEmiitium. By using two
different antiboglc}/ cone r;tra‘gé)r%g)zwvi ;%@M)ﬁ@@@pf thenteraatiendatwarn a particular mAb

and ligand was 2afethated from nonlinear ,regtéezsmn -?ﬂﬂ{}ﬁi%(’f the %%wgti&ggaonges using a

dual-curve onesaR2RiHRL §ERBL (RBFERSE MO dET (RYamczyK er al.,

heretn {See, for example, WO 00/56772, all of which is hereby incorporated herein by
refersnce). Thus, by the term “varfant” or “mutant” in reference to an ant-B7RP1
30 human antibody is meant any binding molecule (molecule X) (1) in which the
hypervariable regions CDRI, CDR2, and CDR3 of the heavy chain or the
hypervariable regions CDR1, CDR2, and CDR3 of the light chain taken as a whele

are at least sbont 80% homologous, at least about 90% homologous, or at ieast about
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10 1999, Btoconjugate Chem. 10:1032-37; Adamczyk et at, 2000, Methods 20:319-28). As shown in

Figure 2 and Table 3, the 1611, 1611g, and 5D mAbs all bound both soluble B7R1I-1 and B7RP-1-Fc
proteins at high affinities, In addition, the results indicated that the 1611 (non-geimline) and the 16Hg
(germline) reacted similarly, demonstrating that germlining did not simtificantly affect binding between

antibody 15anigan FARI % SUMDAREYKRNGILESIBIRR 4-RTRRIGFESRAZPM 1.6 pM 16H 1.9

nivl 27 pM ) 16H_(gerrnime) 2.7 nM M_20Binding of 5D, 211, and 2H germline antibodies was also
tested using Ki Tdfet &@E@l@hﬁ%ﬁ@f@&ﬁ%%@? IwﬂiiédagﬁaﬁﬁtWQWﬁWas coupled to
agarose beads . viheibdadsrivgre ussok ioepebiecd beatiechmarivBaniplesasdaiMing antibody at a
NBTRPL, were faoh B e o pead pon ACKbEC ot Sor e e [gand bound to t
-1, were then passed over the bead ¢olum ibody.not comple ith ligand bound to the
coated be;és. 5 c#ut(%;el%sceeoﬁtﬂfgacguéeﬁ antigﬁﬁgrﬁégﬁb SE S adifioglﬁj | a%??/%ﬁsaﬁ%%d to detect bound
test antibody. THeuwtgREINGbeaiEd Wasoprspottidhhrtauree EritBodydmsBtiv 844 given ligand
concentration Ushg twacgifiereataniedy. concentrations, the KID 300f the interaction was calculated
from nonlinear regression analysis of the competition curves using a dual-curve one-site
homogeneous bindin§iHousY.(At A AC e tukran gotbHEio¥eififgte Civenizhioardsp-37; Adamczyk
eta?., 2000, Megkael 20302 8)ndigitres3: 4vmid hashawdhastdusledve fitsafosantibodies 5D, 2H

and 214(agmiine), ising his lecgias. A RRIRMalaly L& Told AIRranesaseen in the Kns for
antibodies 5D and 2H. o o
identity, at least about 91% sequence idenfity, at least about 92% sequence identity, at

least about 93% sequence identity, at least about 54% sequence identity, at [east about
05% sequence identity, at least about 96% sequence idemtity, at least abowt 97%
sequence identity, at least about 98% sequence identity, or atf least about 99% amino

15  acid sequence identity to the amino acid sequence as sbown in SEQ ID NOS: 15
throngh SEQ ID NO. 26 and/or SEQ 1D NOS: 27 thwough SEQ ID NO. 40,
respectively. Such antibodies may bind to human B7RP! or to mouse BTRPY or to
both.

An anti-B7RP1 human antibody variant will have 2 light chain variable region,

20 when taken as a whole, that has at least about 80% amino acid sequence identity, at
least about 81% sequence identity, at least about 82% sequence identity, at least about

83% sequence identity, et least abouwt 84% sequence identity, at least about 85%
sequence identity, at least about 86% seguence identity, at least ebout 87% sequence
identity, at least about 88% sequence identity, af lsast about 89% sequence identity, at

25 least about 90% sequence identity, at least about 91% seouence identity, at least about
92% sequence identity, at least about 93% sequence idcnﬁty, at least about 94%
sequence identity, at least about 95% sequence identity, af least about 96% sequence
identity, at least about 97% sequence identity, at least about 98% sequence identity, at

least about 9% amine acid sequence identity to the amino acid sequence as shown in

30  SEQ ID NOS: 1 through SBQ ID NO. 6, and/or a heavy chain variable region, when
taken as a whole, that has at least about 70% amino acid sequence identity, at least
about 75% sequence identity, af least about 80% sequence identity, at least about 81%

sequence identity, at least about 82% sequence identity, at least about 83% seguence



The results of the Biacore and KinExA assays demonstrated that antibody 513 has a higher affinity for
hB7RP-1 than do either 2H or 16H. Also, the germline version of antibody 2H does not show a
significant difference from the non-germline construct. 10 Example 7 Functional Characteristics of
anti-B7RP1 Antibodies The functional characteristics of B7RP-1 antibodies of the invention were
evaluated usigg hinding-competiionassaysadniir eessnukiiorassay HarigriAtvitro tetanus toxoid
assays. 15 Binding-competition studies inding- iHQn stydiesavese geaducted with the 16H
mADbs to dem&HEHFRREHYP TRETERA g%trl’ﬁfﬁ)g:tieg o%‘l%%%g%;in _Pgﬁl?or B7RP-1 CHQ.cells transfected with
a gene encodisétiveriethiaetiinh an asB7IRE - e ie st in ‘%‘Bgteég %Sﬁvﬁ%mf};créjasing amounts of
unlabeled 16d%@m@nﬁﬂpmmaw;syameehwhhﬁédﬁMMeﬁcWW%é’%’@ FBSPc fusion protein.
The cells were then analyzed usi t AS:Shownoin FHglke 6, 1GOS-#C stained the
B7RP-1-transfEcte &féi%ﬁé{%g%t%% f%f%%ﬁg?n%% id not aff%%%zﬁ%a%é& hinging. However, 6 and
25 0., g/m1 of BIabeHNEnIERR R ol 50T S E £ BT o, indicating that the 16H 25 niA.b
indeed competeg ferlGRQSdirting onBIRR-ILC eamaldasHAssEy st 228 dlture plates (Falcon,

Cat No.353077, L) bottom) were;coated withniiteim lqrti-bumbnG RFBQUDAESs (PharMingen Cat

acl

No.555336) and 10ug/mi.anti-30human lgG (Fc specific. Sigma, GakMosig39k).Ehe anti-CD3
antibodies andbé?ﬂihgﬁ%%%rfﬁrﬁﬁhgﬁfgﬁ%%olﬁesbﬁ%ggbﬁllaﬁtte[?buﬁered saline (PBS) were added to each

well (I00[4kwvelB ke coated plates were incubated at 4C overnight or at room temperature for 2 hours.
The plates were then washed with PBS twice. Agﬁﬁ‘ﬁ(@ﬁﬂﬂg pilhupranRB 8kc (R&D System, Cat
No.141-B2) or 5pg/m¥ %’%@fﬁ?ﬁi‘&t&iegﬁoﬁﬁted in PBS, v{/neléﬂrig/agd%g to.each well (100p1 per well).
The plates werertherrisidulsate drernrdmicrEifHstian i FIrsIRBth ¢ 4Rd Washéd Twice with PBS
thereafter. Purifigg hyraanEiselissware adesd (108 peigvell) iW2003.)98RIME BF media (RPMI 1640
supplemented with 10% fetal calf ser, (G pReaisillinstre ptarmysio-keglutamingm (PSG),
p-mempatoeth%%[wﬁg\ﬁ%?uﬁf-ﬁ%ety#g@%artate éo NAaeaQDq_r Q%pﬁ%gy%%e&)tggg dggubated at 37C, 5%
CO2 for 48 ho@esoBmPEaRAReEAIPFC ERPRIE" ﬁéf&b ) was added at luCi/well and the cells were
incubated overgightiaiadd GiAiGO By Thsaselienre HBAhHPEsBFSRd TUMEE®  Cell culture

plates (Falcon, Gat No. 353044 . i hetiambwereseatgdiwith Qok-pgimbgmikhuriaheCD3 as above.

o el S (RORAD vy i vl lowedy

per well in %SOp.llyolume. PI§tes Wgr%épg%%éggaget 37C, 5% CO2 for
48 hours as abovsoS: Kithyrsidised 8 tEdet! AP CENEWeTe Incubated overnight, harvested,
and countggl as,abgye.3Rrhetamus FaxetnAssaypscifichPBMB-WEre PRt frétt? h8fman blood using a
Ficoll-Paa,ue (Amersham B@&ﬁ'@gr&gg@bwgg&g&%@' «as follows. Blood was diluted 1:2 with PBS, diluted
blood was Iayefré%‘%f%%%%’ of the Ficoll (1/3 room temp Ficoll + 2/3 diluted blood), centrifuged at 2500
rpm for 30 minutes atrcerdemperstures the wyy O IAtES ARERI R WHE P8  aspirated off, and
the mononuclear.gell laver, was iransiesediaafresha@imbiibeditedstiatin PBMC were washed

with PBS (3x the volume of the mononuclear cell | .and fuged Q-ingdes at 1300 rpm at
room temperatm‘éyﬁﬁ‘ae\ﬁfﬁﬁh%aﬂuggegb%%\%f%ﬁg%%éI\%%gpré rggﬁggggdgq%}%ge@% PM' 164D + 10%
heat- naetivatedEBS wiXPSGeRIRERA" BSIURPISEI IR THE Cefis Were Counted. 30PMBC were
added to wells gf, 8 26swellxeund hution plaeabbAOSLIPBNAE/ x| ERITB/HITIOT étanus toxoid (20
p-g/ml; U““’erS‘gagfa"é%%sﬁ%%%‘éfé&) Was adsed far.adinak cencentiatissyohEEgknti The cells were
incubated for 3 days at

sequence identity,
8595 nucleic acid sequence identity, at least about 86% nucleic acid sequence identity,

at least sbout 84% nucleic acid seguence identity, at least about

30 at least about 87% nucleic acid sequence identity, at least about 88% nucleic acid
sequence identity, at least about 9% nucleic acid sequence identity, at least about
90% nucleic acid sequence identity, at least shont 91% nucleic acid sequence identity,

at least abowt 92% nuéleic acid sequence ideniity, at least about 93% nucleic acid
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37C__; 100 ul supernatant were collected and incubated for an addition 6 to 8 hours in the presence of 1
p.CuweII. 3H-thymidine (he Biomedicals). The cells were then harvested and counted. Table 4
summarizes the functional characteristics of certain antibodies of the 5invention as determined using
the assays described above. Table 4 Plate Biaeore Fe 13iacore mono ? CFl Tetanus Toxoid 211 43

8911445 15 15%@8110@%63%1 a8zl 28 93%%(:1%0 acid sequence identity, at least about

3% nusleic acid sequence identity, at least about 96% nucleic acid sequence identity,
nt least about 97% nucleic acid sequence identity, at least about 98% nucieic acid
sequence identity, ‘or at least about 99% nucleic acid sequence identity with & novel

5 nucleic acid sequence disclosed herein.

Tn alternative embodiments, antibodies of the invention can be expressed in
cell Hines other than hybridoma cell lines, In these embodiments, sequences encoding
perticular aniibodies can be used for transformation of a suitable mammalian host
cell. According to these embodiments, iransformation can be achieved using any

10 known method for introducing polynucleotides jnto a host cell, including, for example
packaging the polynuciectide tn & vires (or into 2 viral vector) and fransducing a host
cell with the virus {or vector) or by transfection procedures known in the art, as
exemplified by U.S, Pat. Nos. 4,399,216, 4,512,040, 4,740,461, and 4,959,455 (all of
which are hereby incorporated herein by reference for any purposs). Generally, the

15 transformation procedure used may depend upon the host to be transformed. Methods
for introducing heterologous polynuclectides into mammalian cells are well known in
the art and inciude, but are not limited to, dentranp-mediated transfection, caloium
phosphate  precipitation, polybrene mediated transfection, protoplast fusion,
gleciroporation, encapsuiation of the pois;’hucieot'ide(s} in liposomes, and dirgct

20 microinjection of the DNA into nuciei.

A nucieic ac:d molecule encoding the amino acid sequence of a heavy chain
constant region, a heavy chain variable region, a light chain constant region, or a Hght
chain variable region of an anti-B7RP1 antibody of the invention is inserted info an
appropriate expression vector using standard ligation techniques. In one embodiment,

%% the anti-B7RP1 antibody heevy chain or light chain constant vegion is sppended to the
C-terminns of the appropriate variable region and is ligated into an expression vector,
The vector is typically selected to be functional in the particular host cell employed
(i.e., the vector i3 compatible with the host cell machinery such that amplification of
the gene and/or expression of the gens can oceur}. For a review of expression

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

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

nucleotide sequences. Such sequences, collectively referred io as “flanking
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sequences” in certain embodiments will {ypically imclude one or mors of the
following muclestide sequences: a promoter, one or more enhancer sequences, an
origin of replication, a transcriptional termination sequence, a complete intron
sequence comtaining a donor and acceptor splice sife, a sequence encoding a leader
sequence for polypeptide secretion, a ribosome binding site, a polyadenyiation
sequence, & polylinker region for inserting the nucleic acid encoding the polypeptide
to be expressed, and a selectable marker slement. Each of these sequences is

discussed below,

Optionally, the vector may contain 2 “tag”-encoding sequence, ile., an

oligonucleotide molecule located at the 57 or 3° end of the anti-B7RP1 antibody

_polypeptide coding sequence; the oligonucieoiide sequence encodes polyHis (such as

hexaHis), or another “tag” such as FLAG, HA (hemaglutinin mfluenza virus), or myc
Tor which commercially available antibodies exist. This tag is typically fused to the
polypeptide upon esprassion of the polypeptide, and can serve as a means for affinity
purification or detection of the anti-B7RP1 antibody fom the host cell, Affinity
purification can be accomplished, for example, by column chromatography using
antibodies against the tag as an affinity matrix. Optionally, the tag can subsequently

¢ removed from fhe pwified anti-B7RP1 antibody polypeptide by various means

such as using certain peptidases for cleavage,

Flanking sequences may be homologous (le., from the same species and/or
sirain as the host cell), heterologous {i.e., from a species other thap the host cell
species or sirain), hybrid (ie., 2 combination of flanking sequences from more than
one source), synthetic or native. As such, the source of a flanking sequence may be
any prokaryotic or eukarvotic organism, any vertebrate or invertebrate organism, or
any plant, provided that the flanking sequence is functional in, and can be activated

by, the host cell machinery.

Flanling sequences useful in the vectors of this invention may be obtained by
any of several methods well known in the arf, Typicaily, flanking sequences useful
herein will have been previously identified by mapping and/or by restriction
endonuclease digestion and can thus be isolated from the proper tissus source using
the appropriate restriction endomucleases. In some cases, the full nucieotide sequence
of a flenking sequence may be known. Here, the flanking sequence may be

synthesized vsing the methods deseribed herein for nucleic acid synthesis or cloning,
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15 ICOS-Fe 200-1000i1000 10,672 a-CD86 40 *EC50/KD values in pM 10 Example 8 Epitope
Manning  Experiments were conducted to identify the region on B7RP-1 to which the 16H/16Hg and
5D monoclonal antibodies bind. To do this, a novel Fluorescence-Activated Cell Sorter (FACS) binding
assay was developed. The human extracellular 15 domain (LCD) of B7RP1 (SEQ ID NO: 66) as well

as truncated forms %él%gu LS angs%ngig{tgg&pgam&%yqugﬁe SEQJIRNQ:&T):0r the g2 (IgC-like;

SEQ ID NO: 68) were expresse terminal, in- frameg}m ns with chicken aV|d|n SEQ ID NO: 66
(LCD): obtained using polymerase chain reaction (PCR) an Y screening 2 genom

DTQEKEVRAMYGSBYE LSGACRES SRERLNDIRAYIGT SESK Pevking RIFENSSLENVDSRYRNRA
LMS 20

th & or another species. Where the flanking sequence is not
PAGMLRGDFSBEE G4 S8 S, KFI|CLVLS?§R§ EVLSVEVTLBEVP

PVVSAPHSPSQDEL
TE TOT sﬁue*@ﬁwmfrwﬁrz TBEEE FERMACLEY DWW Rt °

SVNIGCCIEN Vg6t LT \IES GEGND | SERDKIT ERPISE® tiOSGHIg\RTiRE"

another gene or genes. Isolation may be accomplished by resiriction endonuciease
digestion to produce the proper DNA frapment followed by isolation using agarose
gel purification, Qiagen® column chromatography (Chatsworth, CAj, or other
16 roethods known to the skilled artisan. The selection of suitable enzymes 0

accomplish this purpose will be readily apparent 1o one of ordinary skill in the art.

An origin of replication is typioaliﬁf a part of those prokaryotic sxpression

ectors purchased commercially, and the origin aids in the amplification of the vector

in 2 host cell. If the vector of choice does not contain an origin of replication site, one

15  may be chemically synthesized based on a known ssquence, and ligated into the
vector. For example, the origin of replication from the plasmid pBR322 (New
Engiaud Biolabs, Beverly, MA} is suitable for most gram-negative bacteria, and
various viral origins (e.z., SV40, polyoma, adenovirus, vesicular stomatitus virus
(VSV), or papillomavirpses such as HPV or BPV) are useful for cloning vectors in

20  memmalian cells. Generally, the origin of replication component is not needed for
mammalian expression vectors (for examplé, the 8V40 origin is oﬁgn used onky

becanse it also contains the virus early promoter).

A trapseription termination sequence is typically located 3 to the end of 2

polypeptide coding region and serves 10 serminate transcription.  Usually, 2

25 transcription termination sequence in prokaryotic cells is & G-C rich fragment
followed by 2 poly-T sequence. While the sequence is easily cloned from a library or

even purchassd commercially as part of a vector, it can also be readily synthesized

using methods for mucleic acid synthesis such as tnose described herein.

A seleciable marker gene encodes a proiein necessary for the survival and

30 growth of a host cell grown in 2 selective culture medium. Typical selection marker
gsenes encode proteins that (a) confer resistance antibiotics or other toxins, e.g.,
ampiciliin, tetracycline, or kanamycin for prokaryotic host cells; (b) complement

awxotrophic deficiencies of the cell; or (c) supply critical nutrients not available from
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DTOEKEVRAMVESOVELSCACREGSREDLNDVYVYWQTSESKTVVTYHIPQN
SSLENVDSRERNRALMS PAGMLRGDFSLRLFLIVT PQDEQKFECLVLSOSLGROETLS VEY
TLEVAANFS VPVVSARESP SQDELT F T SEQ ID NO: 68 (igC-like):
S5LGFOEVLSVEVTLEVAANFSVPVVSAISHSP SQDELT FTCT SINGYPRPNVYW INKY
DISLLDQAL |CT}VFL|SV\%R, GLYDVV fVL|?IA%&EGt§bYeN£11%rEeCI:I%’;Ievt%é_?(gNLTi\r{GSQTGN DI
GERDIC TEN PP 588 En T etor 88 RRaNing genes encoding these isTon proteins were
individually trarsieanty transhectedisits roBimee s gnentHbccEheRidinedrirEdRe iM% these cell lines were

used as the souregffusion Realeit: The@ddn-dagaasuseddal 16 eapiite theofB 7R.P1 fusion
proteins from scg}lgtioq.gsiggu%%i,g ;E"S&%éﬁg bead. Fusion proteins were incubated with either
fluorescently-lg%e?gé) Yer or mA%s or a fluorescently-labeled ICOS-Fc fusion protein, and
incubated svith biotirzgraige-bergsndhebradsinereseiave tetk dud analyzetkusing flow cytometry on
a Becton-Dickipnson.Bioscience E Cosan (BD, Eranklin Lakes, NJ) A3 Shown in Figure 9A,
fluorescent 15%%?%%‘%% %%%g é%sswas éete%?ed with the 186I—1i 5[53, an%l thie ICOS reagents when the

full ECD of B7RAI3M G h fecBuOd ineh c&tint it afi thieE 8ieth &5 draa eI olifd bind to the ECD of
B7RP-1. Similetynaibibes reagedts pomnidbte thecavidinafusids. pEbteinicositaifitty only the Igl domain,

indicating that bath, I Qs:apdiihe blacking anptiB iR Rikymdbsc i hindinithis.cegion. In contrast,
neither ICOS nor the anti- 20 B7RP-1 mAbs could bind.to thﬁsfusi erotein coptaéning only the
& BaBs 0 808

membrand-pr&GMAriGS dbms Hes the T oS IBH ant 5 fegions on B7TRP-1 were

hding regio
located in the igtietosriaition prefhecatitiviolienydiveransthasde seribeirbordmrEample 1 and tested
for binding usingvwhe Bvidinlusian hisding assad-could be dvisedsinterbyverepiiepe 25 classes, H and
D, as shown in_Table 5. Of the.100,antibodies | it'% y sﬁ%l%gteg l&ﬁ%% Qn mghagmty to bind B7RP1, 15
failed to bind iﬁn?ﬁogegv%dyincfég%%gp%rl?air%ﬂa%%ﬁ?m&qgt likely bgcr_lause_%f degradation. Table 5|
Classification 6P1ppaBEIEY Epirlefaes 1eapito e BeABhE1 TR eBilFE e O Bibcicer New epitope,
not an 'C@S blecker 4 Ne detiatatde birdinghbsExanhislge8-SNP tdehiificitiomenidsfunctional analysis

One major singleauclentide polymasmhism SNRIAaPanwes ingatitiad inS.BZRP-1 that is present in
the population with an alfele freguencg of 28.4% gFI ure gn)%g e %/ég(g!%nt was |dentéf|ed within the
r

mature protein S5aMTY TEHIIEACS  ROSERFER ST thé I\Ff}g A et R EiGEERRSSy Information (NCB!)
databank reveafeuitze sepéind pdténtial SNP variant; the second variant was identified in a 1.5 individual
(three chromosome) analysis. The. first SNP variant (V128]) was located.in.t efir&t IgV- 10 like
domain, whereas theA I&]g%?lgﬁ%nyglﬁaﬁ S(EZEM%VES ?gsél&yte%%intrt he second. géllike domain. As
discussedhbovBNdotd e B RIHEET MoHSCRIMERMMITBHeEs BRld e BEChifst i§tlike domain, this it is
unlikely that thedattes (=22:tfowariartcaffects athgiedlfHoonGD inokbehinadinigrenduniction. Nonetheless, to

determine if eimeeéogfng‘s%ﬁgeﬁél Ef the polypeptide to be expressed.

In some cases, such as where glycosylation is desire& in a eukaryotic host cell

expression system, one may manipulate the various pre- or prosequences @ improve

25  glycosylation or vield. For example, one may alter the peptidase cleavage site of 2
particular signal pepiide, or add pro-sequences, which also may affect glycosylation.

The final protein product may have, in the -1 position (relative to the first amino acid

of the mature protein} one or more additional amine acids mcident o expression,
which may not have been totally removed. For example, the final protein product

30 may have one or two amino acid residues found in the peptidase cleavage site,
attached to the amino-terminns. Alternatively, use of some enzyme cleavage sites

may result in a slightly sruncated form of the desired polypeptide, if the enzyme outs

at such an area within the mature polypeptide.
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15 variants affects 16H or .5D binding and/or function, two different experiments were conducted. In
the first set of experiments, avidin fusion proteins were constructed with the two SNP variants and
tested for binding to 16H or 5D antibodies in the flow cytometric assay as described above. These
representative mAbs from the H and D epitope classes bound to the SNP variants with similar efficacy
as the wild-type 20 B7RP-1 (Figure 913). Tthgse %ta Su este tqig anltlbodles from both the H and D
epitope classes bind B HB 7P P ENP VAT iAnTs. % e'secontt approach, Fe fusion proteins were
constructed ugmucthetiBy R RebSKR %ﬁﬁﬁﬂmﬁéﬁﬁﬁtﬁmbﬁé@tﬁdﬁﬁ@ﬁb‘#ﬁy of these proteins to
stimulate T ceglﬁd}@lﬁgehglg,;g g@g@l}lfﬁﬁﬁ@&@n ey g endenscBadh dhrdntdd Red-8D antibodies 25

inhibited co-stimulatio Jne iated by, th E{Pg Py @@E%ggﬁlmllgr BCsos as the
wild-type fusion %rc%Q ent‘ E:osg her%e ﬁ[@}md’cated tﬁatgthe two potential B7TRP-1 SNIP

variants wére P@%@P&é@ﬁbm@%nﬁ%ﬁl’égw fife TR/ eTHEHT 2 nEfethe HARBGHe& D the invention can
bind to target u@@aﬁmﬁﬁ@mwmgdhﬁsef%MMaaaantﬁpﬂﬂeEzmple 4@ tomizgtiAsmimal Efficacy
vodels _ THERMLY QLR AR LAANGMER. RN | LS ASaRgas wasmualyzed using a

murinized rat anti-murine B7RP -1 monoclonal antibody (1 7v2) angd. challen § BALBIe mice with

keyhole-limpetHriBes SART L ISP & B TR SHiIRe i‘ﬁucﬁ 198 SPA 43 SHGHié BYRP-1 monoclonal
antibody 1B7vResencAoCitinesesanstert- @ waiy i freoteiovefexprasse dranfolizfength murine

B7RP-1 was injegledinto ralsanapr mayin sunizationnand suhseausntiita 10 murine
B7RP-1-Fc fusion. %cé[eln to boostt e immune respaonse. S Ieeniv%ere arveg{&? 3 or 4 days

post-intravendtts Boost &l Bie %%rfenlc% B2 RRasd with the V3 at myeloma line (ATCC
CRL-1631). Cufiamierdithereseleetedistiv daracslipgremeheehith Suffe promoter i

hypoxanthine-gginaptar-thymiothe drthdidae-waeksoatighsdbsequrentlyngingietcell suboloned by
limiting d"ut'ogiﬁi?%%m% oepien ackadasibed i Biacicaldmmunalooanged:” Leslie Hudson
we

Scientific Publications 1980 Genes encodln the 1B7

and Frank C

immunoglébul’fﬁ%ﬁ@c‘f%ﬁ’éﬁ’fﬁﬁﬁttﬂ‘é 8 ST 406 TR S P PR 6% (§hambrook et at, 2001,
MOLECULARwdtANING: A LABORATORY MANUAL, 3d ed., Cold Spring Harbor Laboratory Press,
Cold Spring 20 Harbor, N.Y). The |sgcﬁ/pe switch of e huma ant| thB7RPI 1!%/IAQ? was accomplished
by cloning the vanalﬁ‘@t?g GiBrP G gsﬁonl[&ﬁ@ﬁ 53 aéfn smBI restriction sité cohesive ands into
the pDSRa veamwmmwma@@qo@%mm@mﬁwﬁ Whichia e dSXbal and BsraBl
ends. For the (B {sealanti-muBaRRkithaichimerawasdammedddy, atireastipiedeslapping PCR

process. Je il yalabie /R edon AR SRy amallied Wihadhpumer fhaksoniained part, -25-35
t

nucleotides, of the murine constan reglon he murine constant region was amplified with a 5' primer

that contalnedaﬁgﬁ"“?% @B%lﬁ‘élé’éﬁ%%é““&fﬁﬂé’?&??/ﬁ%%é% 10 TP i&fits were then used
as template anghthed!rdtaartabiéreyicrogdhaBeontammih§isnd thes U (e S camstant region (Sall

containing) prigggggyvgymggat%g%%@t%@&@cg&m@@ﬂghﬁﬁﬂgﬂﬁ@r heaweshaty. The light chain
and heavy chain PC{R proiuc&s were then digested W|th Xbal and Sall and cloned into pDSRal9. A

total of 25ttg of “TB&r>8d" BHGD gﬁ%pof_E +12.5 jig pDC324 HC) were transfecte.d into

CS-9 cellgsusing ele@tﬁ@&ﬁ@@@@:ﬁﬁ&@@i@@ﬁ%@&[@t RSy pRlementedemadingea to: To test the
efficacy of the %@%VZ rbgll%te stlré]t;nz% Aogh%n%%% yuere E&QQUQ)&%%M'%)WW[J The results

were compare ith- other ant-murine Abs (Figure 10A). As discussed above, 1B7 is the

original hybnd@f?%%‘oéﬂ@é&%ﬁb%ol%qﬁ’e%ﬁt pP&ardinStiabBé £y 3588 7% were tested. SE1
and 11G10 wesewntke rantize BiARPIop roclodaipge nERateddndhe fusidiswiesdribed above. HK5.3

was a commergiallyrayilanieant-mB (R Fsl(ehieseience S #h6:5 MBomer o1 al, 1981,
36 Proc. Nail dcad. Sci. U.S.4. 78:1444-45); promoter and regulatory sequences from

the metallothionine gene (Brinster ef al, 1982, Nature 296:39-42); and prokaryotic

promoters such as the beta-lactamase promoter (Villa-Kamaroff er ¢l.. 1978, Proc.

Natl, Acad. Sei U.8.4., 75:3727-31); or the tac promoter (DeBoer ef al., 1583, FProe.
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85). 10The 1B7v2 nikb blocked T cell activation in this assay equal to or better than any of the other
inAbs, and thus was selected as the surrogate therapeutic for further studies. Antigen Challenge in
Mice 15Keyhole Limpet Hemocyanin (KLH) was purchased from Pierce Biotechnology (Rockford,
lllinois). Dosing solution #1 (KLH 5mg/kg in Img/mouse ALUM) was prepared with equal parts of 2x
ALUM (500mg of ALUM plus 50m1 PBS (phosphate huffered saline)) and 2x KLH (2.0m1 dH20
(RNAse-FreeY¥ixddagitb20iid-6f 198pH2ed K% *brBtGHE t%%g}%%gdﬁfmﬁ B¥E Dosing solution #2
20 (KLH Img/kgidndistgtaiausecletitd), wastprejardiasveithetiBeity 2xdibv priadiingéh 4 parts Ix
phpsphatg bldjg e%i@?%iﬁagfﬁ%%ﬁﬂ‘% %g&y&&@g@pr&m@ @im@ﬁy\@gﬂc;gmglkg ofl\}/l<‘LH/aIum and
re-immunized on day 21 with 5m /. introduce intr it injection. Mice were
treated by intré%‘éaﬁtﬁﬂléailgﬁﬁ%é’ﬁ(fg’V\?r?%gl57\2.%%%2’%()@%%%05%%IQ aht%}c? ?élfﬁti-AOPB PB) or the
vehicle (PBS) Aioive Sstartiprgroniddy52: 1808 40 PrioMes i g Wit ractafegtidyiir a final volume of
20016 every 55gays:. insliResicoWele:-platkpyery-day sdaneaiotaiati{ @groximately 2000) to
obtain approximately 50-100 serum for a [ igen- ific se M (Figure 103),
lgG2a (Figure [lgg%t%anﬁ ﬁgg)‘f‘%i%m&éei N %g(%ﬁ}%%esg %gﬁ%gg%gﬁﬁ%ﬂoﬁaﬁd%ﬁili(%e-treated mice
showed significamhpineiey Graesdedondary ?ﬁnﬁﬁﬂé%%&%sé £ & GV rESpUREE was not affected by
treatment, whengass bigekasdedef (Rl RPSY; 1D Sawithid BT V23dddiehs eddsotheprmiary and secondary
IgG2a ang}Ig0] responses in, A siatisicalv-significant MaBRek, ymikSdsa aokine released by T cells

in response to antigen stimulation that mcju_ces#i cell diffgren%ia]tiron. an {ung&'on,I éAs the
B7RP-1/1COSkfg&cion 1855 (Iviet 1o b E E RIS T S8 debénaent B Eelltinction, measuring
=inn IL-5 levelswa®ivisetetadl @ nifendt ime ffetiond 8FHHE B PR PIAGDSERIB §8S indeed affecting T
cell function. As.expectedshloskase of RERR-kalse inkibitess antigerinsiunedisegum IL-5 levels. Sera

were harvesteg fraom the micF fgg&] é&?z%@@z %%gegﬁﬁgglwggmg%s Ggégggoﬂp&ve 24 hours after the
“TI-5leve b

antigen challen e oﬁﬂa%fygﬁf,"l arid seru S were determine ELISA. As shown in

Figure n, Hlevatednlthas fesitoie iy ddiediey shdhe 184 fies 4498 as '§ hdurMfter challenge; levels
began to declipguA8: hewrscane reined: to kaselinenol? dikusi-freatmeént #fthe mice with IB7v2
mAb lead to a siafisticalysignfisant Jepraseionsaidbo.laysis ahihe pasbauliepoint. 18 Example 11

Binding to evnom ohms monkey B/RP-1_~ To determi 1e.if '%eranti- 7&215&- mﬂ@bs also bind to
cynomolgus miHREYER B 1t b ishieesianin g’ experiments were ponafuc_féd with the 16HinAb
and 20 B cells péfifidd b eyAbtholgusmbgkeysian ¢ raiTs! ReehBwHsAEI§iRe 12A, addition of
fluorescently-lahaled 1akitoemno Bellaleadita: stainmy xiddicatingpihatil6kimsisgndeed binding to
cyno B7RP-1 (ght panel) As exaeciegl, 10t alsq.Saineshuman B asls et page): In addition, 16H,

16Hg; and 5D were tested In fate co-stimulation assays using cyno T cells, cyno B7RP-1-Pc, and
anti-0D3 mAb,Saignce 234:1372-78).

An enhancer sequence may be inserted into the vector to increase transcription

of DNA encoding light chain or heavy chain comprising an anti-B7RP1 antibody of
25  fhe invention by higher eukaryotes. Enhancers are cis-acting elements of DNA,
esually abort 10-300 bp in length, that act on the promoter to increase franscription.
Enhanpcers are relatively orientation and position independend, having been found at
positions both 5° and 37 to the transcription unif, Several enhancer sequences
available from mammakian genes are known {(e.g., globin, slestase, albumin, alpha-
30  feto-protein and insulin). Typically, however, an enhancer from a virus is used. The
§V40 enhapcer, the cytomegalovirus early promoter enbancer, 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



25 shown in Figure 128, all three tnA.bs inhibited cyno B7RP-1-dependent cyno T cell activation,
indicating that these mAbs functionally block the cyno ICOS-B7RP4 interaction. Example 12 30 T-Cell
Dependent Antigen Responses in the Cynomolg,us Monkey Following Administration of the
Anti-B7RP-1 Antibodies A eynomolgus monkey study was conducted with two anti-I37RP-1
monoclonal antibodies, 16H and 5D, to assess the ability, of thes ibodi |nhibit a T-cell
dependent B BE?F%I’?{FE%H’r@sﬁéﬁgéeggl%l%et%"‘r?lﬁ{f?igd%%‘s‘é%%frkfe%é%%%ga%tgiig%%égggcific antibody. Briefly,
the anti-keyhatestiget hemocyanin (KU-1.) and anti- 5tetanus toxoid antibody responses were

examined following antigen challenge. in.the presence of BIRP:1 tibadies jn the cynomolgus
monkey.  Test ARBREIRASTELY BRI 1EL AT I%GZC%asugl?), he Contral Article was the vehicle for

B7RP-1 antibeulh (8.0 tosouimineetidds paiS: 055U EHrE BETDIME A TRELHD) *Keyhole Limpet
Hemocyanin (ai)suasPrsahasediea:Piared 0RBiotechnolofjyhRbekiowsdtimeis).  The Kill was

prepared by reconstitution with sterile water to vield.a JQ:aWipl stock.splutipraithe stock solution was
diluted with steFig WAEFES'yisIda fll%ag%rﬁi dosing solution, %nusﬁa oic used for these

experiments vt Beied Tizaiad etds e FoxMeFRIEESOBRRRE Bl REES4 Hom Thiervet Tm Inc.
(Milsboro, Delgwashs 1e Fherdeosedexeldoidheseearperiments was 75 RI (0.5 mL of 150 TO/mL).

Table 6 shows the treatment group distribution of 28 %ynorér%%nusdmonke%sén'gg le 6 Group No.
Number of Males/Fehiateke TeSPNHCR R SEREHEEAL LG &

ose %ﬂyme mnﬁose Solution
16 light chain, a heavy chain, or 2 light chain and 2 heavy chain comprising an antl-

B7RP] antibody has been inserted into the proper site of the vector, the completed
vector may be inserted into a suitable host cell for amplification andfor polypeptide
expression. The transformation of an expression vector for an anti-B7RP1 antibody

into 2 selected host cell may be accomplished by well known methods meluding

15 transfection, infection, calelum phosphate co-precipitation,  electroporation,
microinjection, Hpofection, DEAE-dextran mediated fransfection, or other known

. technigues. The method selected will in part be a function of the type of host cell 1o

be used. These methods and other suitable methods are well known to the skilled

artisan, and are set forth, for example, in Sambrook ez al., supra.

20 A host cell, when cultured under appropriate conditions, synthesizes an anti-
R7RP1 antibody that can subsequently be collected from the cutture medium (if the
host cell secretes it into the medium) or directly from the host eell producing it (ifit is
not secreted), The selection of an appropriate host cell will depend upon various
factars, sach as desired expression levels, polypeptide modifications that are desirable

25  or necessary for acfivity {such as glycosylation or phosphorylation) and ease of

folding into 2 biclogically active molecule

Mammaiian cell lines available as hosts for expression are well known in the
art and include, but are not limited to, immortalized cell lines available from the
American Type Culture Collection (ATCC}, including but pot limited to Chinese

30 hamster ovary (CHO) cells, HeLa cells, baby hamster kidney (BHK) cells, monkey
Yidney cells (COS), human hepatocellular carcinoma cells (e.g.. Hep G2), and 2

number of other cell lines. In certain embodiments, cell Hnes may be setected through
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gerermuning wmen cetl unes nave high expression levels and constitutively produce
antibodies with B7RP1 binding properties. In ancther embodiment, a cell line from
the B cell lineage that does not make its own antibody but has a capacity to make and

seerete a heterologous antibody can be selected.

5 Antibodies of the invention are useful for detecting B7RP! in biological
sampies and identification of cells or tissues that produce B7RP1 protein. Antibodies
of the invention that specifically bind to BTRP1 may be useful in treatment of B7RP1
mediated diseases. Said antibodies can be used in binding assays to detect BTRP1
and to inhibit BTRP1L from forming a complex with BTRP1 receptors. Said antibodies

10 that bind fo B7RP] and block interaction with other binding compounds may have
therapeutic use in modulating B7RP1 mediated diseases. In cerfain smbodiments,
antibodies to B7RP1 may block B7RPI binding to Hs receptor, which may result in

disruption of the B7RP! nduced signal transduction cascade.

The present invention also relates to the use of one or more of the antibodies
15 of the present invention in the manufacture of & medicament for the treatment of 2
disorder or condition caused by increased expression of B7RP1 or increased

.....

herein.

n cerfain embodiments, the invention provides pharmaceutical compositions

20 comprising a therapeutically effective amount of one or a plurality of the antibodies of
the invention tosether with a pharmaceutically acceptable diluent, carrier, solubilizer,
emulsifier, preservative and/or adjuvant. Acceptable formulation materials are
nomtoxic to recipients at the dosages and concenirations employed. In preferred
embodiments, pharmaceutical compositions comprising a therapeutically effective

25 amount of anti-B7RP1 antibodies are provided.

In cortain embodiments, accepiable formulation materials are nomtoxic to

recipients at the dosages and concenirations empioyed.

In certain embodiments, the pharmacewtical composition may comntain

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 penetraiion of the composition. In such

embodiments, suitable formulation materials include, but are not limited fo, aminc
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acids (such as glycine, glutamine, asparagine, arginine or lysine); antimicrobials;
antioxidants (such as ascorbi;: acid, sodium sulfite or sodium hydrogen-suifite);
buffers {such as borate, bicarbonate, Tris«HCl, citrates, phosphates or other organic
acids); bulking agents (such as mannitol or glycine); chelating agents (such as
5 ethylenediamine tetrsacetic acid (EDTAY); complexing agents (such as caffeine,
polyvinyipyrrolidone, beta-cyclodextrin or hydroxypropyl-beta-cyclodexirin; fillers;
monosaccharides; disaccharides; and other carbohydrates (such as gincose, mannose
or dextring); proteing (such as serum albumin, gelatin or immunogiobulins); coloring,
flavoring and diluting agents; emulsifying agents; hydrophilic polymers {(such as
10 polyvinyipyrrolidone); low moiscular weight polypeptides; salt-forming counterions
{such as sodium); preservatives (such as benzalkonium chloride, benzoic acid,
sabieylic acid, thimerosal, phenethyl alcobol, methylparaben, propylparaben,
chlorhexidine, sorbic acid or hydrogen peroxide); solvents (such as glycerin,

propylene glycol or polysthylene glycol); sugar alcohols (such as mannitol or

o
i

sorbitol); suspending agents; surfactants or weiting agents (such a5 piuronics, PEG,
sorbitan esters, polysorbates such as polysorbate 20, polysorbate 80, ftritom,
fromethamine, lecithin, cholesterol, tyloxapal); stbility enhancing agents {such as
sucrose or sorbitoly: tonjcity enmhancing agents (such as alkali metal halides, for
example, sodivm or potassium chloride, mannitel sorbitol); delivery vehicles;
20 diluents; excipients and/or pharmaceutical adjuvants. See  REMINGTON'S
PHARMACEUTICAL. SCIENCES, 18%® Hdition, (AR,  Gennaro, ed.), 1590, Mack
Pobiishing Company.

In certain embodimenis, the optimal phermacewtical composition will be

determined by one skilled in the art depending upon, for example, the intended route

e
Ly

of adminisgation, delivery format and desired dosage. See, jor example,
REMINGTON'S PHARMACPUTICAL SCIENCES, supra.  In certain embodiments, such
compositions may influence the physical state, stability, rate of in vivo release and

rate of i vive clearance of the antibodies of the invention.

In certain embodiments, the primary vehicle or carrier In a pharmaceutical

30 compesition may be either agueous or non-aguecus in nature. For example, a suitable
vehicle or carrier mav be water for injection, physiclogical saline sclution or artificial
cerebrospinal fluid, possibly supplemented with other materials common in

compositions for parenteral administration. Neutral buffered saline or saline mixed
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1 10.0 Test article doses were administered via intravenous injection to all animals on 20 Days 1, 8,
15, 22, 29, 36, 43, and 50. Animals scheduled for necropsy in Groups 1-4 (1/sex/group) received 04
additional dose on Day 57. Evaluation of immune response was conducted on all animals via
immunization with 14.LH 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 RIB 253 dStatEn a8 aRtigah S RESAPBRMESIHR%r VAIREETANGREPABIYS to 900 for both IgM
and 1gG. As thegprimaanyiisl Behaltengerwasademiristettd prioprie Bt arffeteofadiminiswation, no effect

of the B7RP-1 gytiedies nasevaluaiee .St 1efanys Joxoidnprimay lietaeligayanged from 00 50
for 1g.M and frdm 0'to 4050 for Jbg/(B There were no differences in the primary resp?nse to tetanus
iLe{o[3)

toxoid betweerSHEsE AR A s PR TR RBRIDI St B AT BLEBRRE titer values for IgG
were increaseddfoliowitighsecoRdely adivinistationitfisotiavtie Kebtrathdorestomes aMtigens, when

compared to the;prmary.titer.yaluesFox kiR secondasy eryalugs:mrgeddiauO to 300 for IgM and
from 0 to 8100 for 1gG. However, there was no evidence of inhibition of tpe K'};‘{' §§condary response

attributed to adiiRIHSHSESF thEB7RE-1 ahtibodies. 1o E)ErNtCé_Etsaﬁzijsmppi)%oP&‘grecgr]dary titer values
were below 50 fopigvedntrangedihont 1850t Z6UB0: 18°RIE RE A TBE-fividial animal and group

mean values aggrppesapiadyinihrdrigevent3 fofiirkantisady)oand-kig w3 Brphip-antibody) for Days 53

and 57 foll Win&ép?ageggcg%gxc%gealIenge with tetanus toxoid on Day 42. On Day 53, the number of
animals reaching peak response was 3/4, 114, and 15 1/4 atthe 0.1, 1, and 8 mg/kg dose levels of

16H, respectively, anthd/4ratdheaitdal /domb thgididl , of, andBamikdose lesvetediBD respectively,

compared to 214 eaniool mals, LouR.ID GENSfAkeLAE,AUEOE! olapimlsseeting a high ter on Day
.e -

53 was reducef in t antibody-treated groups. On Day 57, titer values were maintained in

the control anirfAISEIfS forefalthesHerstss draiortid B7RBY 20 " RTHESy %eXfd animals declined
from the Day 58huataesuitiy muepbde chamisiiais withithigheteisobhDay 57 was 0/4, 0/4, and 1/4 at the
0.1, 1, and 8 mg/kg dose levels of I6H, respectively, and 0/4, 0/4, antg 9/4 at the gll, 1, and 8 mg/kg
dose levelSof 5D respEctEREEBITHTIEETS FHPEORTHT SHIRRETEIFISES FE-titdeMonstrated that the
two B7RP-1 antiibdliiis diinaner8bn2% mtiitedbadineat. defepdents seihantigehtresponse in

cynornolgus mepkeyss@s.Agtaipnnesd by serunsigirioatigtanysiaxeidnapesticsagtibody. In addition,
the presence o&%&g%?RP-&L@gib{)@ies was important for blockage of the B7RP-I-ICOS interaction

. . bort i .
during the primary resapS%se in order to detect an effect following the secondary challenge. 30These

results and the results/fi@n:=Rxample-l0-demonstiatedthat bbthhthesuircgatesthesapeutic and the

therapeuti,candidates blacked I.and, B.Gallvdepandertimmung desbenses-ingagne and monkey
model systems, which indicated that "blocking _thlsto-%’gm IatotrEyggﬁg may bg efficacious in the
M fythemato

treatment of B-BEAMRIENFafEUCOTS S LB0s FT RS 88 s Thpug R (BLE), asthma, and
Rheumatoid Artheitisa(Riiyally shontebbeveiriderstb oartivakethesuishigvihiyitisel osurécdphasizes certain

injection is sterile distilled water in which the anti-B7TRP1 antibody is formulated as a
sterile, isotonic solution, properly preserved. In certain embodiments, the preparation
25 can involve the formulation of the desired molecule with an agent, such as injectabie
microspheres, bio-erodible particles, polymeric compounds (such as polylactic acid or
polyglveolic acid), beads or liposomes, that may provide controlled or sustained
release of the product which can be delivered via depot imjection. In certain
embodiments, hyaluronic acid may aiso be used, baving the effect of promofing
30  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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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. We claim: I.An isolated
antibody that binds specifically to B7RP |, wherein the antibody comprises a heavy chain having a
heavy chain variable region and a light chain having a light chain variable region, wherein the heavy
chain variable region comprises an amino acid sequence that has at least 98% sequence identity to
the amino acid sequenrcesatfortrinSEdID Mohe, Brafntigen By Staffmmunologically
fiinctional immymnagigbulin, fragmentithereek, ane therlightehaifievasiabiéveegm@muegmprises an amino

acid sequence that has at | ast 98% sequen 'gg%gt“ﬁ) the amine acidbseguence set forth in SEQ ID
NO: 2, or an a??f@éﬁ{- iﬁ%?’néﬁbfn?rar‘?%%ﬁ 8%§F1ﬁ"(?%agmen§ thoereof 2. Tﬁe %ntibody g¥ claim 1, wherein the

antibody bindsrbplatificaiiyitostuanaliersy REaLid Tois FEGLe ETRE T S R& anlfibody of claim 1,
wherein the antibagd\:hinds:speciicalystaby marBTRR1 &nthmeyselBRERREo adthe antibody of claim
L, wherein the heayy, shain yaahje. Legion, comptise s, Aming acifsRanenaq:as set forth in SEQ 1D
NO: 9, or an anflgen-lBln Ing or an Immunologically functlong Immuno Io(?]ldlln fragment thereof 5. The
antibody of clahPicainnarein &R A0 SRR Eg e S AR Heavy & aﬁsﬁrélj’gRl that has an
amino acid seguleneerascietfarithimBHR HHINE: 188z0E-an antigen-binding or an immunologically
functional immunoglobulin fragment thereof 6. The, antibo%g g%é:ﬁgr%gré g\r/aFrei t{he heavy chain
comprises a human Iﬁé’h@&%%ﬁ%ﬁﬁ%%ﬁf APAhiRo 54 sequence 4S set forth in SEQ ID NO:
32, or an EntigeTrRBinatifigediea thinmreumiolbgiesitly ifu AdtidnbierreuRb SEBTR G fnt thereof 7. The
antibody of clajmy, 1, whesein the heavyshaincomprsesiaguimain beayy ohaim@DR?2 that has an amino
acid sequence as set forth in SEQ 1D NO: 31.or an antigen-binding;¢ [ logically functional
immunoglobulfﬁ%%ésg%%ﬁ?pﬂé%o & The %ﬁ?@gﬁ«%&rﬁ%ﬁ% %ﬁﬁ%%%%%ﬁ gh r%gg ggk(‘:ehain having a heavy
chain variable thegigive smprisiigharfargact Begoh & e SSFRFRTITSES TBRO: 9, an
antigen-bindingigr-animminalegicallyfidnetienainmcndgiabusimifiagmie mdfigredf, and a light chain
having a light chain variable regiqn cOMPISINGANLARIGR A6itSRANEAEEAS Setdasth in SEQ ID NO: 2,
or an anti@en-bﬁwalrjg or an immunologically functional immLLrgogrllobulin frgggnqyntghereof 9. The
antibody of clafify T iReh RS TYHEE I RNAR Sl EBTR fo §itn RORplises ah Amind acid sequence as set

forth in SEQ |B:NOiRineraii-grtieen dhtirgromandisrefioRbyRally functional immunoglobulin

fragment thereof. 10. The antibody of claim 1, rein ﬂheﬁ’” ht chaj mprises a human light chain
CDR1 that has an afif8ZeaEEGLER 8%%%%#2?‘ it} (zﬁf)pﬁf lfi%%%gor arl%§ antigen-binding or an

immunologicalbfffatictiowatitnefune globalireiagrheni-ercofibedir R ATRSEF 5fflaim 1, wherein the
light chaingomprisesc-tunan lightekaiay:RiRSdhanhisian cnaligsadid 8squade as set forth in SEQ
ID NO: 20, or an antigen-binding or an imm\ gically;fanctipnatdmmpunoglohulin, fragment thereof
12. The antibogir&%%é%aﬁn e vvi_%‘é?elrn the Iigt'%{tglgr?in com riges,%rumgn HE{E‘J@%*‘?J& CDR2 that has an
amino acid sedﬁ@r@?é@@e%ﬁh“?ﬁ%ﬁ@“ﬁﬁ%@%@f&? o a]ﬁ?fgenc-’bjir‘ﬁ‘atlng or an immunologically
functional immanediobutinbiragmenittherdobais otieadntiBodylrelal M INPHBRENYRe heavy chain

comprises a CRRL8HSELAHD NG 30xa-&DREB! SEL:HR;NOmBicaid adRRI0RLSEQ ID NO: 32. 14.
The antibgdy of claim I wherein the light ch 'Q comprises a CDR1 of SEQ ID NO: 18, a CDR2 of SEQ
ID NO: 19“5nd‘53§5ﬁ§nosfe§% TERE700" 157 The antibody of claim 1, wherein the heavy chain and
light chain comprise a gingieiGhainasibadydbsTibe antibedyidefclathst Skiidiohds a single-chain Fv

anubody. 17 1 rbf‘%é{%%%g/ of claim lor 35, whigh J5.2Fabraniibody.s18. The.aaiibegy of claim lor 35,
controlled-delivery formulations. Techniques for formulating 2 variety of other

sustained- or controlled-delivery means, such as liposome carriers, bio-erodible
30  microparticies 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 comfrolied release of porous

polymeric microparticles for delivery of pharmaceutical compositions. Sustained-
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19. The antibody of claim lor 35, which is a (Fab')2 antibody. 20. The antibody of claim lor 35, wherein
the antibody is a fully human antibody. 21. The antibody of claim lor 35, wherein the antibody inhibits
B7RP1 activity. 22.Use of a therapeutically effective amount of the antibody of any one of claims 1 to
14, 35, 36 or 37, or an antigen-binding or an immunologically functional immunoglobulin fragment
thereof in the' manufacture of a medicament for treg]t{iarr;g?ﬁn autoimmune Fisﬁ%sl% or inflammatory

response in afﬁlﬁfﬁ?grhr_e%jaﬁipf@ Ay ol P, TIET TNALTICES 1 the

e autoimmune disease is rheumatoid arthritis,
or systemic Lippsienjitieneatosms. eamiieusdoal Sl rimerairiime ilaRHEtory response is
asthma. 25.Usg:afa theyaReuticallyiefieative assrunt pf the. aatthody.of amyonenof claims 1 to 14, 35,
36 or 37, or an antigen-binding qr an i nologically ' [ in fragment thereof, in
the manufactu%r‘ér%@ &t %aﬁng%é%‘f’ 8?;}':]]&”%&?%0%;@5‘%%%%%@?@”@5@# %%jﬁl%%%vg%on in a patient. 26.A
pharmacelticiicemmpositiv rrdeimstisiAg e Phcatifeaity e e T84 a therapeutically
effective amounief:theantibody af, anyomeafislaimitbi14 585 186 de-87jronainantigen-binding or an

mmunologically uncliona immunoglabuiy fragmenideraet. 254se,f tae phgmaceutica
composition o cﬁal in th€ manufacture of a medicament for treatin a)n autoimmune disease or
inflammatory ﬁ@%&?@@iﬁ"ﬁ”péﬁ@ﬁﬁ%.W%ﬁﬂ%@%@%@ﬁ‘&%%ﬁg 'i%rﬁ Siciogical sample
comprising: apcpntaetingihgrsanmple Fititre airitrodywfickiimn 1EubtiersieoheitiBhs that allow for
binding of fhe artikedy JQ.BLRR ARG MeasHNG N Igvalsel howitantbesytn the sample. 29.A
nucleic acid molecule that_e?codeizth%a tg'(%gvg%/igf %&}lirrtn dto0,14,35, 36 85?71?9"6‘ vector comprising
the nucleic acRIFFBILRU o IRIF 28 31 A Rogt cell comprisifig t & nUCIeiC acid of claim 29 or the
vector of clainP80. B2iAdnest e LEsnsprstsd B HrEtreets Akt 4 saksHer/atlst @herein the first vector

comprises a nygsieie acigmoizade @oeading ayaminaacidstguefieadhat has at least 98% sequence
identity to the amino acid sequence set forth in SEQ ID NO: 9, or an antigen-hinding or an

immunologically funtermatiriatlSeRRSBIIRR: fPAtHTaRIhEre FFUBRLTHE 1 (B ¥ond vector

COMPrisegsa provided as sterile preparations. Sterilization can be accomplished by fiiration
through sterile filivation membranes. When the compesition is Iyophilized,
stcrﬂiiation using this method may be conducted either prior o or following
[yophilization and reconstitution. Compositions for parenteral adminigiration can be
stored in Iyophilized form or in a solution. Parenteral compositions generally are

20 placed into a container having a sterile access port, for example, an intravenous

sohztion bag or vial having & stopper pierceable by 2 hypodermic injection needle.

Onee the pharmaceutical composition has been formulated, it may be stored in
sterile vials as a solution, suspension, gel, emulsion, solid, or as a dehydrated or
tvophilized powder. Such formulations may be storad either in a ready-to-use form or

25 inaform {e.g., tyophilized) that is reconstifuted pricr to administration.

The invention alsc provides kits for producing a single-dose administration
unit. The kits of the invention may each contain both a first conwminer having a dried
protein and z second contaiper having an aqueous formulation. In certain
embodiments of this invention, kits containing single and multi-chambered pre-filled

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

 The offective amount of an anti-B7RP1 anfibody-containing pharmaceutical

composition fo be employed therapeutically will depend. for example, upon the
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nucleic acid molecule encoding an amino acid sequence that has at least 98% sequence identity to the
amino acid sequence set forth in SEQ ID NO: 2, or an antigen-binding or immunogenic fragment
thereof 33.An isolated cell line that produces an antibody according to any of claims Ito 14, 35,36 or
37. 34.A method of producing an antibody comprising culturing the host cell of claim 31 or 32, or the
cell line of claim 33, and collecting the antibody from the culture medium or the host cell. 35.The
antibody-of claitrrbanmprisiigehmRecEE seat ehties Bdbtofth l'serrryRdtth: 19, 20, 30,31 and
32.36.The anﬁpgdyr@&ctamle&e%fdh@mmﬁﬁ specifisalypadagtne ParegiemobB7RP |, or b) the H

region of B7RE ?'?%Z%Tg]e%vers ?gélg{cgél%ﬂo}%;ﬁ?@h@’m{%‘%@aﬂﬁﬂ%qy &%@Bﬁ@es an amino acid
or

sequence as set forth in any and an amino acid sequence as set forth in SEQ
ID NO: 48, or éii*?éﬁﬁ@éﬁ@%@ﬁﬁ@t%ﬁ‘?ﬁ%ﬁ‘ﬁ%l@@?@a‘ﬁﬁ%@ﬁ%éﬁﬁﬁ%%Bréf‘é‘biﬁﬁ% fragment thereof
38.Use of the phdismangitsicatcomposjtomdheibiino? téptharinancufadtrsofiemmidicament for treating

a condition caygeg, Bxamgg&%&m&wm&&#@%&% Inci8ased-SeASIMNI®B7RP | in a patient.
HUMAN ANTI-B7RPI NEUTRALIZING ANTIBODIES ABS%RA T SThls |g‘\éentlon provides antibodies

that interact wilREGHhIFEESHHE RSB PEISHEP BB T8 7 AR F i antB SRR &RAat bind to and
neutralize the fibactich af/By BRPaldae fepyndbhevintre nfionrasenprovidgspshafmegeiitical compositions of

said antibodies and.methagds for. neytralizing BZRPL function, anskpasticetarly:fer freating immune

disorders (e.E., Inappropriate immune response) by admlnlsterlg%a pharmaceutically effective amount

of anti-B7R11 &ﬁﬁ%éﬂ?@éb%ﬁﬁé%ﬁ%seéﬁa’@téﬁﬁé RESMBUH BFEYRP1 in a sample using anti-B7RP1
antibodies are also %géfh%etgeq(l c?%ﬁ?gé%aﬁégﬁﬁﬁ) the pharmacokinetic parameters of the

particular anti-B7RP1 antibody in the formulation used. Typically, a clinician
administers the composition until 2 dosage is reached that achieves the desired effect.
The composition may therefore be administered as a single dose, or as two or more
15 doses (which may or may not contain the same amount of the desired molecule) over
time, or as a condnuous infusion via an implantation device or catheter. Further
refinement of the appropriate dosage is routinely made by those of ordinary skill in
the art and is within the ambit of tagks routinely performed by them. Appropriate
dosages may be ascertained through use of appropriate dose-response data. In certain
20  embodiments, the amtibodies of the mvention can be administered to patienis
throughout an extended time pericd. Chronic administration of an antibody of the
investion minimizes the adverse immune or allergic response commonly associated
with aniibodies that are raised apainst a heman antigen in a non-human animal, for

example, & non-fully human antfbody produced in a non~-human species.

23 The route of administration of the pharmacentical composition is in accord
with known methods, e.g. orally, through injection by intravenous, intrapetitoneal,
intracerebral (intra~-parenchymal), infracerebroventricular, intramuscular, intra-ocular,
intraarterial, intraportal, or infralesional routes; by sustained release systems or by
implantation devices. In certain embodiments, the compositions mey be administered

30 by bolus injection or continvously by infusion, or by implantation device.

The composttion also may be administered jocally via implantation of &

membrane, sponge or another appropriate material onto which the desired molecule
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SEQUENCE LISTING <110> Siu, Jerry Shen, David Yoshinagar Steve Huang, Haichun <120> Human
anti-B7PP1 Neutralizing Antibodies <130> 04-833 <160> 76 <170> Patentin version 3.3 <210> 1
<211> 107 <212> SST <213> Homo sapiens <400> 1 Asp lle Gin Met Thr Gin Set Pro Set Set Leo
Set Ala Set Val Gly 51015 Asp Arg Val Thr lie Thr Cys Arg Ala Set Gin Gly lle Set Asn Trp 202530 Len
Ala Trp Tyr Gin Gin Lys Pro Gin Lys Ala Pro Lye Set Len lle 354045 Tyr Ala Ala Set Set Len Gin Set
Gly Val Pro Set:Arg-Phe8et GlyE05568S6 dnGitsSetndhiTieniasphsheThmmlastitohr lle Set Set Len Gin

Pro 85707580 faiR AR 8\ Bd Y nly sEVMEINS B Gy THEASD ety e Angi 859095

delivery of the desired molecule may be viz diffusion, timed-release bolus, or

continuous administration.

5 It also may be desirable to use anti-B7RP1 aniibedy pharmaceutical
compositions according to the invention ex vive. In such instances, cells, tissues or
organs that have been removed from the patient ate exposed fo anti-B7RP1 antibody
pharmaceutical compositions after which the cells, tissues and/or organs.are

subsequently impianted hack into the patient.

10 In particular, anti-B7RP1 antibodies can be deliversd by implanting certain
cells that have been genetically engineerad, using methods such as those described
herein, o express and secrete the polypeptide. In certain embodiments, such cells
may be animal or human celis, and may be autologous, heterologous, or xenogeneic.
In certain embodiments, the cells may be immortalived, In other embodiments, in

15  order to decrsase the chance of an immunological response, the cells may be
encapsulated to avoid infiltration of surrounding tissues. In further embodiments, the
encapsulation materials are typically biocompatible, semi-permeable polymeric
enclosures or membranss that allow the release of the proteir: product(s) but prevent
the destruction of the celis by the patient’s immune system or by other defrimental

20 factors from the surrounding tissues.

EXAMPLES

The following examples, including the experimenis conducted and resulis
achieved are provided for illustrative purposes only and are not to be consirued as

25 limiting the invention.

Example 1

Production of Human Monoclonal Antibodies Avainst B7 related protein-1

{B7RF1)

30  Antiven
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Thr Phe Sly Gin Gly Thr Lys Val Gin lle Lys 100105 <210> 2 <211> 107 <212> PRT <213> Homo
sapiens <400> 2 Glu lle Tel Len Thr Gin Set Pro Ala Thy Len Set Len Set Pro Gly 51015 1/59 mu Arg
Ala Thr Len Set Cys Arg Ala Set Gin Set Val Set Se: Tyr 202530 Leu Ala Trp Tyr Gin Gin Lys Pro Gly
Gin Ala Pro Arg Len Len lle 354045 Tyr Asp Ala Ser Asn Arg Ala Thr Gly lle Pro Ala Arg Phe Set Gly

505560 Set Gly Set my Thr Asp Phe Thr Len Thr lle Set Ser Len Gin Pro 65707580 Gin Asp Phe Ala
Val Tyr Tyr Cys Gin R8iiisrFRENERh MR 5 e 88605, %ﬁ?ﬂﬁﬁﬁ%& é‘fy%ﬁ{f@%/ Thr Lys val Gin lle Lys

100105 <2103 :Bernationa] 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 amina acid ssquence of residues X to 302 in

5 the sequence shown in WO 00/46240 as SEQ ID NO: 17, wherein X can be 19, 20,
21,22, 24 or 28,

Trawsgenic Huldab Mice

Fully human monocional antibodies tc B7TRP-1 were prepared using HCo7 and

HCol2 strains of HuMab transgenic mice, both of which express human antibody

10 genes, In both of these mouse strains, the endogenous mouse kappa light chaln gene

has beer homozygously disrupted as described in Chen et ol (1993) EMBO J

©12:811-820 and the endogenous mouse heavy chain gene has been homozygously

disrupted as described in Exarmple 1 of PCT Publication WO 061/09187. Each of these

mouse sirains carries a human kappa light chain ansgene, KCoS, as described in

15  Pishwild er al. (1996) Nature Biotechnology 14:843-851. The HCo7 strain carrics the

HCo7 human heavy chain transgene as deseribed in U.S. Patent Nos. 5,54% B0G;

5,625,825; and 3,545,807, The HCol2 strain carries the HCol12 hurnan heavy chain
fransgene as described in Example 2 of PCT Publication WO 01/09187.

20  HulMob Immunizations:

To geﬁemte fully human monocional aniibodies to B7RP-1, HuMab mice of
the HCo7 or HCol2 strain were immumized with purified recombinant B7RP-1 or
CHO cells fransfected to express B7RP-1.  General irumunization schemes for
HFuMab mice are described in Lonberg er al (1994) Nature 368(6474): 856-859;

25 Fishwild er ol (1996) Nature Biotechnology 14: 845-851 and PCT Publication WO
08/248%4. 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
wansfected CHO cells (3.5 % 10° — 1 % 107 cells) was used to immunize the HuMab

niice intraperitonealy.

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

a total of § immunizations) with the purified antigen in incomplete Freund’s adiuvant.
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<211> 107 <212> PRT <213> Homo sapiens <400> 3 Asp lle Gin Met Thr Gin Set Pro Ser Set Leu
Set Ala Ser Tel Gly 151015 Asp Arg Val Thr lle Thr Cys Arg Ala Set Gin Gly lle Set Asn Trp 20/2530
Let Ala Trp Tyr Gin Gin Lys Pro Gin Lys Ala Pro Lys Set Leu lle 354045 Tyr fir Ala Set Set Len Gin Set
my Val Pro Set Arg Phe Set Gly 505580 Set Gly Set Gly Thr Aso Phe Thr Lou fir lle Set Ser Len Gin
Pro 65707580 Gin Asp ?he Ala fir Tyr Tyr Cys Gin GIn Tyréh%n Ser Tyr Pro Arg 859095 Thr Phe Gly

Gin fly fir Lys Vam@isaier, & 609 o s sPpsaaidoir SRR RT0L PR HH 1i6fho sapiens <400> 4
Glu lle Val Le@dhiofiiiS Srpnd’ AlgiTanl sy SerbpkiSEME GIMB10¥Ee not used
with the cells. The immune response was monitored by retroorbital bieeds. The
plasma was sereened by ELISA (as described below), and mice with sufficient titers
5  of anti-B7RP-1 human immunogolobulin were used for fusions. Mice were boosted
intravenously with antigen 3 and 2 days before éacriﬁce and removal of the spleen.
Typicaily, 10-20 fusions for each antigen were performed. Severa! dozen mice were
immunized for each antigen. A total of 28 mice of the HCo7 and HCol2 mice strains

were immunized with B7RP-1.
10

Selection of Eubdab Mice Producing Anti-B7RP-I Antibodies:

To select HuMab mice producing antibodies that bound B7RP-1, sera from
immunized mice was tested by ELISA. as described by Fishwild ez al. {1996). Brietly,
mierotiter plates were coated with purified recombinant B7RP-1 at 1-2 pg /mi in PBS,

15 50 ulfwells mcubated 4 °C overnight then blocked with 200 uliwell of 5% chicken
serum in PBS/Tween (0.05%). Dilutions of piasma from B7RP-1-immunized mice
were added to each well and incubated for 1-2 hours at ambient temperature. The
plates were washed with PBS/Tween and then incubated with a goat-anii-human 1gG
Fe polyclonal antibody conjugated with horseradish peroxidase (HRP) for 1 hour at

20 toom temperature. After washing, the plates were developed with ABTS substrate
(Sigme, A-1888, 0.22 mg/mi) and amalyzed by spectrophotometer at OD 415-495.
Mice that developed the highest titers of anti-B7RP-1 antibodies were used for
fusions. Pusions were performed as described below and hybridoma supernatants
wers tested for anti-B7RP-1 activity by ELISA.

25

Generation of Hvbridomas Producing Buman Monoclonal Antibodies to B7RP-1:

The mouse splenocytes, isolated from the HuMab mice, were fuged with PEG
to a mouse myeloma cell line based upon stendard protocols. The resulting
hybridemas were then screened for the prodﬁction of aptizen-specific antibodies.

30 Single cell suspensions of splenic lymphocytes from immunized mice were fused to
one-fourth the number of §P2/0 nonsecreting mouse myeloma cells (ATCC, CRL
1581} with 50% PEG (Sigma). Cells were plated at approximately 1x10 */well in flat
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Giu Arg Ala Thr Len Ser Cys Arg Ala Set Gin Ser Val Ser Set Tyr 202530 Lea Ala Trp Tyr Gin Gin Lys
Pro Gly Gin Ala Pro Arg Lea Lea lle 354045 Tyr Asp Ala Ser Asn Arg Ala Thr Gly lle Pro Ala Arg the
Ser. Gly 505560 Ser Gly Ser Gly Thi Asp the Thr Lea Thr lle Set Ser Lea Gin Pro 65707580 Gin Asp
Phe Ala Val Tyr Tyr dye Gin Gin Arg Ser.Asn Trp Pro Ala 859095 Lea Thr the Sly Gly Gly Thr Lys Val
Gin lle Lys 100105 <210> 5 <211> 107 <212> PRT <213> Homo sapiens <400> 5 Asp lle Gin Met Thr
Gin Ser Pro Séwsen beedier Aige.Jeioved Biys1 015 epimmalial TheltelithmdgisnArg Ala Ser Gin Gly

lle Ser Sex 20253Qiken Wia £ shyhGiaein by Pyen®in tys, Ar ProslageuliedRdd45 Tyr Ala Ala Ser
Ser Lea Gin Ser Gl Val.ero, Ser e Pl A Gl 08505 BY:SSAGHTIASp Phe Thr Lea Thr
L-giutamine and sodium pyruvate) plus 5 mM HEPES, 0.055 mM Z-mercaptoethanol,
5 50 mg/m! gentamyeln and 1x HAT (Sigma, CRL. P-7185). Afier 1-2 weeks, cslls
were cultured in medium in which the HAT was replaced with HT. Individual wells
were then sereened by ELISA {deseribed above} for buman anti-B7RP-1 monocional
(G antibodies, Once extensive hybridoma growth osoovrred, medium was monitored
usuzaliy after 10-14 days. The antibody secreting hybridomas were replated, screened
10 again and, if still positive for human IgG, anti-B7RP-1 monoclonal antibodies were
subcloned af least twice by imiting dilution. The stable subclones were then cuitured
int vitro 10 generste small amounts of anfibody in tissue culture medims for further

characterization,

15 ¥xamplel
Clowning the anti-B7RP! Amtibody Heavy and Light Chains

The hybridoma expressing the B7RP1 binding monocional aniibody 16H was
used as a source to isolate tota! RNA using TRIzol® reagent (Invitrogen). A 5°
RACE (rapid amplification of cDNA ends) oligonucieotide (5°- CGA CUG GAG

20 CAC GAG GAC ACU GAC AUG GAC UGA AGG AGU AGA AA-3; SEQ 1D NO:
69} was ligated to the RNA using the GeneRacer™ Kit (Invitogen) components and
protocol,  First sirand cINA was synthesized using & random primer with an
extension adapter (5'-_ GGC CGG ATA GGC CTC CAN NNN NNT-2") (SEQ ID
NQ: 59) and 2 57 RACE {rapid amplification of ¢DNA ends} preparative assay was

25  performed vsing the GeneRacer™ Kit (Invitrogen) according to instructions from the
manufactu{'ér. For preparing complete light chain encoding cDNA, the forward
primer was the GeneRacer™ pested 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 region of the beavy chain, the forward primer was the

30 GeneRacer™ nested primer and the reverse primer was (5’- TGA GGA CGC TGA
CCA CAC G-37) (SEQ ID NO: 61). RACE products were cloned into pCR4-TOPO
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Glu Asp Phe Ala Thr Tyr Tyr Cys 0-in Gin Tyr Asn Thr Tyr Pro Arg 859095 Thr Phe Gly Gin Gly Thr
Lys Val Giu lle Lys 100105 <210> 6 <211> 107 <212> PRT <213> Homo sapiens <400> 6 Asp lle Gin
Met Thr Gin Set Pro Set Ser Len Set Ala Ser Val Gly 51015 Asp Arg Tel Thr lle Thr Cys Arg Ala Ser
Gin Gly lle Set Set Trp 202530 Len Ala Trp Tyr Gin Gin Lys Pro Gin Lys Ala Pro Lys Ser Len lle

354045 th ' Sej
Agp the Thr LAV ERP L e S L Cor A Eb 7GR0 B R Ghe i FyF Tor Cyo Gin Gin Ty
Asn Set Tyr Prévrgfesbbdmathried ghaid ShArRifsETeu Glu lle Lys 100105 <210> 7 <211> 121

<212> PRT <213> RomD SADIEAR A encoding anti-B7RPL 16H kappa light chain, the 5" PCR

primer encoded the amino ferminus of the signal sequence, an Abal restriction

5  enzyme site, and an optitnized Kozak sequence (5'-CAG CAG AAG CTT CTA GAC

CAC CAT GGA CAT GAG GGT CCT CGC TCA GCT CCT GGG-3") (SEQ ID NO:

62). The 3* primer encoded the carboxyl terminus anc termination codon, as well as a

Sall restriction site (57-CTT GTC GAC TCA ACA CTC TCC CCT GTT GAA GCT

C-37) (SEQ ID NO: 63). The resulting PCR product fragment was purified, digested

10 with ¥bal and Sall, and then gel isolated and ligated into the mammalian expression

vector pDSRa20 (see Internatiomal Application, Publication No. WO 90/14363,

which is herein incorporated by reference for any purpose. pDSRo2( was produced

by changing nucleotide 2563 in pDSRald from a “Guanosine” to an “Adenosine” by

site directed mutagenesis.).

i5 For preparing ¢cDNA encoding anti- B7RP! 16H heavy chain the 5* PCR
primer encoded the amino ferminus of the signal sequence, an Abal restriction
enzyme site, and an optimized Kozak sequence (5'-ACA ACA AAG CTT CTA GAC
CAC CAT GGA GTT GGG GCT GAA CTG G-3") {SEQ ID NO: 64). The 3" primer
encoded the carboxyl end of the variable region, including a naturally occurring sense
20 strand BsmBl site (57- GTG GAG GCA CTA GAG ACG GTG ACC AGGATT CC -
3'; SEQ ID NO: 65). The resulting product was purified, digested with Xbal and
BsmBI, gel isolated and ligated into the pDSRo20 vector containing the human IgGl
copstant region and also into the pDSRa20 vector conmtaining the human IgCiZ
constant region. All of the hybridoma derived anti-B7RP1 heavy chain varisble
25 regions, regardless of the native constant region associated, were cloned as deseribed
above into both the pDSRe20 vectors containing the human IgGl and the human

1gG2 constant regions.

Example 3

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

Stable expression of the 16H anti-B7RPI mAb was achieved by co-
wransfeciion of 16H-heavy chain/pDSRald 1gG2 BTRPI-kappa/pDSRe19 plasmids
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<400> 7 Glu Val Gin Len Val Gin Ser Gly Gly ay Len Val Gin Pro Gly Sly 151015 Ser Len Ars Lela Set
Cys Ala Gly Set Sly She Thr She Set Set Tyr 202530 Trp Met Ser Trn Val Arg Gin Ala Pro Gly Lys Gly
Len Glu Trp Val 354045 Ala Tyr lle Lys Gin Asp Sly Asn Giu Lys Tyr Tyr Val Asp Set Val SO5560 Lys
Gly Arg Phe Thr lle Set Arg Asp Asn Ala Lys Lye Set* Len Tyr 65707580 Len GIn Met Ace Set Leu Arg
Ala Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Glu Sly lle Len Trp Phe Sly Asp Len Pro Thr Phe
Trp Sly 10010%%@1@@%%&&5&/@4{@&&(&}@%}Setﬁﬂﬂé&@ﬁgﬁﬁ;ﬂ&ﬁxw@b&m@?l <212> PRT <213>

Homo sapiens <40 i | Y : I
Len Set Cys Acia /Klg@ g@; %_% m rgt é%@gsée}%[ é% 5 XHQH% ﬂh%ﬂg&mﬁ% healy 51015 Set Len Arg

chain sequence zs shown in SEQ ID NO: 44; the i <appa gxaxn sequence is shown

in SEG ID NO: 45). Transfected cells were selected in medimm containing dialyzed

5 gerum but not contzining hypoxanthine-thymidine to ensure the growth of cells

expressing the DHER enzyme. Transfected clones were screened using assays such

as BLISA in order o detect the expression of 16H anti-B7RP1 mAb in the

conditioned medinm. The highest expressing clones wers subjected to increasing

concentretions of methotresate (MTX) for DHFR amplification. MTX amplified

10 clones were screened using assays such as ELISA in order to detect higher expression

of 16H anti-B7RP1 mAD in the conditioned medium. The highest expressing clones

were subjected to subsloning to obtain a homogeneous population and creation of cell
banks.

Other recombinant anti-B7RP] antibodies of the invention can be generated in

Chinese hamster ovary cells deficient in DFIFR. using the same protocal as described

. above for the ant-B7RP1 monocional antibody. The DNA sequences encoding the
‘complete heavy chain or light chain of each anti-B7RP1 antibody of thé invention are
cloned into expression vectors. CHOd-cells are co-transfected with an expression
veetor capeble of expressing a complete heavy chain and an expression veotor
20 expressing the complete light chain of the appropriate anti-B7RP1 antibody, FTor
exam;ﬂe:, to generate a 5D anti-B7RP1 antibody, cells are cd-‘cransfected with a vector
capabie of expressing a complete heavy chain comprising the amine acld sequence as

set forth in SEQ ID NO- 47 and = vector capable of expressing a complete Tight chain
comprising the amino acid sequs:née set forth in SEQ ID NQO: 48, Tabie 2 sumimnarizes

25 exemplary complets light chains and exemplary complete heavy chains for anti-
B7RP1 antibodies having human IgG heavy chain constant regions. One of skill in

the art will recognize that the IgG1 or IgG2 could be substituted for each other (ie.
where IgG1 is listed in the table, 1gG2 could be present, and vice versal
Alternatively, any other immunoglobulin (e.g., 1gM, IgA, IgE or Igh) could be used

30  to genmerate antibodies of the invention.

Table 2



Trp Met Set Trp Val Arg Gin Ala Pro Sly Lys Gly Len Gin Trp Val 354045 Ala Tyr lle Lys Gin Asp Sly
Ace Gin Lys Tyr Tyr Val Asp Set Val 505560 Lys Sly Arc- Phe Tin lle Set Arc- Asp Ace Ala Lys Ace
Set Len Tyr 65707580 Len Gin Met Asn Set Let Arc- Ala Gin Asp Tin Ala Val Tyr Tyr Cys 859095 Ala
Arc- Glu Sly lle Len Trp Phe Sly Asp Len Pro Thr The Trp Gly 100105120 Gin Gly Tin Len Val Thr. Val

Set Set 115120 <21"9>-9-<24
flu Her Sly Sly fly Val
Phe Her Sex Tyr 202530 Sly N

Mahifadp Pro S

i—Im Jﬂm‘hﬂﬁmaﬂ&% 3
Sy Arg LSlOlS%iler L

nﬁwgcﬁm OB A emm A

>Homosaprens<400> 9 Gin Val Gin Leu Val
eunipigeliravHBRICYS Ala Ala Her Sly Phe Thr

Val lle Trp Tyr Asp Sl i

a2 . Pro-Shtl.vs. Sl
y Ay OOty

i >

eu Glu Trp Val 354045 Ala

SEQ I N(}

smzqn:mo 41 ISEQIDNO 48

16H(1=CD) |
16Bn(ipGl) | SEQID NC: 8+ BEQ ID NO: 42 {SEQ IDNO: 71
5D(faGlL) EE0 10 NO: 8+ SEQ TD NO: 42 | SEQ 1D NO: 47
5D(iw02) | SEQID NO; &+ SEQID NO: 4] | SEQ IDNO 72
ZH{eC2) SEQ ID NO: 10 + SEQ ID NO: 41 | SEQ IDNO: 48
XieC1) SEQ D NO: 10+ SEQ D NO: 42 | SEQ TH N 73
PEg1gG2) | SEQIDNO: 11+ 8EQ 1D NGk 41 | SEQ 1D NO: 51
2Ho(IeG1) | SEQ ID NO: 11+ 8EQ ID NG: 42 | SEQ 1D NO: 74
43H(Tp(32) | SEQ ID NO: 14+ 8EQ I NO: 41 | SEQ ID NO: 52
230{IgG1) | SEQIDNO: 14+ SEQ ID NO: 42 | SEQ 1D MO 75
41H(1eG2) | SBG ID NO: 13+ SEQ D NO: 41 | BEGQ 1D NO: 54
41H(1gG1) | SEQID NO: 13+ SEQ IO NO: 42 | SEQ IDNO: 76
15E1gGa) | SEQ I NO: 12+ SEQ D NO: 41 | SEQ I NO: 36
T8H(1pG1) | SBQ ID NO: 12 + SEQ 1D NO: 42 | SEQ ID NG: 37

Light Chain Variable Region
Antibody "+ Complete Light Chain

Light Chain Censiant Region :
16H SEO D WO 1+ 8BG I NO: 438 | BEQIDNC: 45 !
5D SEOID NO: 2+ SEQID ND: 43 | SEQ IDNO: 48 O
25 SEQ ID NO: 3+ SEQ ID NG: 43 | SEQ ID NG 50
43H SEQ D NG 6+ SEQ D NO: 43 | BEQ IDNO: 33
4iH | SEQIDNO: 3+ 880D NO2 43 | SEQ 1D NO: 53
15H | SEQID NO: 4+ SEQID NQ. 43 | §8Q ID NO: 56

Exzampie 4

Produetion of anti-BTRPI Antibogv

Anti-B7RP1 antibody is produced by expression in 2 clonal line of CHO cells.

th

For each production run, cells fom a _single vizl are thewed into serum-free celt

culture media. The cells are grown initially in & T-flask followed by spinner flasks

znd then grown in stainiess steel reactors of increasing scale up to a 20001 bioreactor.

Droduction is carried cut in a 2000L bioreactor using & fed batch cuiture, in which a

notrient feed containing concentrated media components is added to maintain cell

10

growth and cuiture viabifity. Production lasts for approximately two weeks during

which time amii-B7RP1 antibody is constitutively produced by the cells and secreted

into the cell culiure medimm.

The production reactor is controlled at a predetermined pH, tempetature, and

dissolved oxygen level: pH is controlled by carbon dioxide gas and sodiur carbonate

15
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flu Sly Arg The Thr lle Her Arg Asp Asn Her Lys Asn Thr Leu Tyr 65707580 LeU Gin Net Asa Her Len
Arg Ala flu Asp Thr Ala Val Phe Tyr Cys 859095 Ala Arg Asp Leu Asn lle Met Val Trp Sly lle Phe Asp
Tyr Trp Sly 100105110 Gin Sly Thr Len Val Thr Val Her Set 115120 <210> 10 <211> 121 <212> PRT
<213> Homo <400> 10 seinen flu Val fin Len Val Glu Sex Sly Sly Sly Len Val Sin Pro Sly Sly 151015
Sex Len Arg Len Her Cys Val Sly Her Sly Phe Thr Phe Her Her Tyr 202530 et Her Trp Val Arg Gin Ala
Pro Sly Lys Sly Len St L@WIW@&%&F&( ﬁurklféﬂwgeé?ﬁg?%ﬁ‘%lﬁtﬁ%?‘fm% ®F Tyr Val Asp Sex
Val 505560 Lys<Glyndd guitaadihidlerseteAftpAsp:hdis. AlbelogscAsniSariligiejaiBidy 07580 Leu Gin Met

Asn Ser Leu A%&Lﬁ ggépﬁ’xsﬁt;%iﬁ@é{ 9;; IB&QT;}%%Q. The clarified conditioned media is

then concentrated by tangential flow uilfrafiltration. The conditioned media is
5 concenirated 13- to 30- fold, The resulting concentrated conditioned medium is then

either processed through purification or frozen for purification at a later date,

Exampie 3

Germlining the 165 mAb

10 Sequence alignment of the 16H antibody with human germliine sequences
showed that the framework sequence in the variable region of the 16H antibody wes
most identical to the Vg 3-07 and JH4 germline sequences, with only three amino acid
differences (Figure 1A). The framework sequence for the VK region of the 16H
antibody was found fo be identical to the VKI-L15 germline sequence. It is

15 theoretically possible that somatic hypermutations are recognized as foreign by the
immune response of a patient; in which case the patient would generate an anti-
idiotyps response that could neutralize the therapeutic. To reduce this possibility, the
three amino acid changes in the VI framework region were converted back to the Vy
3.07 and JH4 germline sequences (Figare 1A}, Since the germline Vy and Ju gene

20  segments are present in every luman genome, the germiine version of 16H is not
likely to be recognized as foreign by the irsmune response of a dosed patient. Plate
co-stimulation bicassays were conducted to determine if the germiined antibodies
could induce T-cel} proliferation with an ICs similar to the ICso of the non-germlined
antibodies, The co-stimulation assays were conducted as described below using anti-

25 (D3 and hB7RP-1-Fc fusion protein confirmed that this germlined antibody, referred

to as 16Hgermline or 16Hg, retains ¥s biological activities (Figure 18B),

Example ¢

Affinity Measnrement of Monoclonsl Antibodies by Biacore® and KinExa

30 Three antibodies (5D and 16H, prepared as described in Example 1, and 168

germline, prepared as described in Exampie 5) were purified and submitted {o binding
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859095 Ala Arg Asp Gly lle Leu Trp ?he Gly Asp lle Pro Thr Tyr Trp Sly 100105110 Gin Sly lle Leu Val
Thr Val Ser Ser 115120 <210> 11 <211> 121 <212> PAT <215> Homo sapiens <400> 11 Glu Val Gin
Len Val Glu Ser Sly Sly Gly Leu Val Gin Pro Gly Sly 151015 Ser Leu Arg Leu Ser Cys Ale Ala Car Gly
ggjo'ggr;bsTSerl Ser Tyr 202530 Trp Met Ser TOT Val Arg Sin Ala Pro Sly Lys Sly Leu Giu Trp Val
aTyrlle Lys Gin ly Ser Glu 1 ; s Sly Mg The Thr
lle Ser Arg AsﬁﬂﬁA@agﬁ' é‘:}?gﬁer}é ﬁénlf's'luy?rm é’ (Z)%JS%%%I%? I%éﬁllgl\ilﬁéetgl\%]ﬁs%%??gr% f%?g; Alayflug,]Asp Thr Ala
Val Tyr Tyr Cysie59agErA iy SAEp s FheisEr ThoiBHbSIeAGH e B s PHYa#oPrp Sly 100105110
Gin Sly Thr LepcMakchhal ad-86f Satdihila0 «ZIB>-12r£2R P12 bR 2R TicuR1 3> Homo sapien

at room temperaturé to allow them to reach equilibrium. The samples were then

5 injected over the B7TRP1-Fe surface, and the binding signal observed represented free
antibody remaining in solution at eguilibrium. By using two different antibody
concentration (0.2uM and 1nM), the K, of the interaction between a pariicular mAb
and ligand was calculated from nonlinear regression analysis of the competition
curves using a dual-curve one-site hornogeneous binding modsl (Ademozyk ef al.,

10 1999, Biocomjugate Chem. 10:1032-37; Adamozyk ef @l., 2000, Methods 20:319-28).
As shown in Figure 2 and Table 3, the 16H, 16Hg, and 5D mAbs all bound both
soluble BTRP-1 and BTRP-1-Fe proteins at high affinities. In addition, the results
indicated that the 16H (non-germiine} and the 16Hg (germiine) reected similarty,
demonstrating that germlining did not significantly affect binding between antibody

15 and ligand.

Table 3

Summeary of Ky Values |

B7RY-1 { B7TRP1-Fc |
5D 37oM | 1.6 pM
16H [1.5nM | 27pM

16H (germline) | 2.7oM | 17pM |

20
Binding of 5D, 2H, and 2H germline antibodies was also tested using KinExA

(kinetic exclusion assay) technology. In this assay, hB7RP-1 was couplad fo agarose
beads. The beads were used {0 create 2 bead column. Samples containing antibody at

a fixed concentration, which were allowed to come to equilibrinm with varying

.
L

concentrations of hB7RP-1, were then passed over the bead colmn. Antibody not

complexed with ligand bound to the conted beads.

A fluorescent tagged anti-human Fo secondary antibody was used to detect
bound test anfibody, The sipnal obtained was proportional to free antibody in sclution
at & given ligand concentration. Using two different antibody concenirations, the ¥n

30 ofthe 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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<400> 12 flu Val Gin Let Val Gin 5cr ay Sly Sly Leu Val His Pro Gly Sly 151015 Set Lev Am; Leu Ser
Cys Ala Sly Ser Sly Phe Thr Phe Ser Set Tyr 202530 Ala Met His Trip Val Arg GiIn Ala Pro Sly Lys Sly
Leu Glu Trp Val 354045 Set Ala lle Sly Thr Gly Sly Sly Thr Tyr Tyr Ala Asp Set Val Lys 505560 Sly Arg
Phe Thr lle Set Arg Asp Asn Ala Lys Asn Set Leu Tyr Lela 65707580 Gin Met Asn Set Leu Arg Ala Sit

Asp Met Ala Met Tyr Tyr Dye Ala 659( s Ser Sly. Val Pr t Trp.R y flu Phe Tyr Trp SI
Gin 100105110 Sy tRFT&7 #ﬁ%i@%ﬁ%ﬁgﬁ?ﬁﬁﬁgﬁgﬁﬁ%ﬁ >&i%§}§§12> PRT <2135
Homo sapiensieA603. 1365 Ve firees- v cits Ssenipdsy Sy ToevatHmirsly Sly 151015 Set
Let Arg Let SetRyaNa-Aa@erihpRbanddnd heiSerdsetehys 202530 FrpndvigsSet Trp Val Arg Gin Ala

Pro Sly Lys Sly Let GluTrp Mal

5 The results of the Biacore® and KinExA assays demonstrated that amtibody 5D
has a higher affinity for KB7RP-1 than do either 2H or 16H. Also, the germiing
version of antibody 2H does not show a significant difference from the non-germline

copsiruct.

10 Example7

Functional Characteristics of anti-BTRP1 Aniibodies

The functional charavieristics of B7RP-1 antibodies of the invention were
evaluated using binding-competifion assays, in vitre co-stimulation assays and in vitro

tetanus toxoid assays.

Binding-compeftition studies

Binding-competition studies were conducted with the 1651 mAbs to
demonstrate that they can compsie for ICOS binding for B7RP-1. CHO cells
transfected with a gene encoding the full-length human B7RP-1 were first incubated

20 with decreasing amounts of unlabeled 16H mAb and subsequently stained with a
fiuorescentlv-labeled ICOS-Fo fusion protein. The cells were then analyzed using
flow cytometry, As shown in Figure 6, JCOS-Fe stained the B7RF-1-transfected
CHO cells; 0.4ug/ml of 16H mAb did not affect ICOS-Fe binding. However, 6 and
25 ugimi of 168 efficiently competed away ICOS-Fe binding, indicating that the 16E

25  mAb indeed competed for ICOS binding on B7TRP-1.

Co-stimulation Assays

=1l culturs plates (Faleon, Cat Wo.333077, U bottom) were coated with 1
ug/m} anti-human CD3 antibodies (PharMingen Cat No.555336) and 10ughn! anti-
3¢ human IgG (Fc specific, Sigma Cat NoI3391). The anti-CD3 antibodies and anti-
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354045 Ala Tyr lle Lye Gin Asp Sly Set Glu Lys Tyr Tyr Val Asp Ser Val 505560 Lys Sly Arg Phe Thr
lle Set Arg Asp Asn Ala Lys Asn Set Leu Tyr 657075S0 8/59 Len Gin Met Ass Her Leu Arg Ala Gin
Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Asp Gly lle Len Trp Phe Gly Asp Len Pro Thr Tyr Trp Gly
100105110 Gin Gly Thr Len Val Thr Val Her Her 115120 <210> 14 <211> 118 <212> PET <213>
Homo sapiens <400> 14 Gin Val Gin Len Val Gin Her Gly Gly Gly Len Val His Pro Gly Gly 151015 Her
Len Arg Len HBrepdmmmasehiss diyhomaaeiuSediseip bty menpsdel Agadetdlis Trp Val Arg Gin
Ala Pro Gly LysiGlyken) Girmie poéak 35464 e nflodiel Gly R Syt Gly af hodiyr Tyr Ala Asp Her

Val Lys 505560, Gy, Ard Bie,Thile SeEARASRMhalakysMa:Hesdeqbyr Lepp5707580
washing, Ipg/ml human B7-2Fc (R&D System, Cat No.l41-B2} or Spg/mi
5 hB7RPIFc, each diluied in PBS, were added to each well (100ul per well). The plates
were then incubaied at room femperature for 3 hours and washed twice with PBS
thereafier. Purified human T cells were added (1x10° per well) in 200u! volume of
media (RPMI 164¢ supplemented with 10% fetal calf serum (FCS), penicillin-
streptomycin-L-glutamine (PSG), P-mercpatoethanol (2-ME), N-Acetyl aspartate
10 (NAA) and Napyruvate) and incubated at 37°C, 5% COs for 48 hows. *H thymidine
(ICN Cat No.2404205) was added at 1pCi/well and the cells were incubated overnight
at 37°C, 5% CO.. The calls were then harvested and counted.

Cell culture plates (Faloon, Cat No.353077, U bottom) were coated with 0.1

pe/ml anti-human CD3 es above. hB7RPI transfected CHO celis (SGO0RAD

15 irradiated) were pdded at 2x10° per well followed by purified human T cells at 1x10°
per well in 200u! volume. Plates were incubated at 37°C, 5% CO, for 48 hours as
sbove. ~H thymidine was added at 1pCi/well. Cells were incubated overnight,

harvested, and coumted as above,

20 Tetmnmus Toxoid Assays

PBMC were purified from human blood using & Ficoll-Pague (Amersham
Biosciences) gradient as foliows. Blood was diluted 1:2 with PBS, diluted blood was
layered on top of the Ficoll (1/3 room femp Ficoll +2/3 diluted dlood), centrifuged at
2500 rpm for 30 minutes at room temperature, the top layer (plasma & platelets) was

25  aspirated off, and the mononuclear celi layer was wansferred to a fresh 50 ml tube.
The isolated PBMC were washed with PBS (3% 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% heai-inactivated
FBS + 1X PSG + 1X NEAA + 55 uM 2-ME) and the cells were counted.

30 PMBC were added to wells of 2 96¢-well round bottom plate at 100 ul
PBMC/well (3x10%ml). Tetanus toxoid (20 pg/ml University of Massachusetts) was

added for a final concentration of 5 pg/mi. The cells were incubated for 3 days at

&0



Gin Met Ass Her Len Arg Ala Gin Asp Met Ala Val Tyr Tyr Cys Ala 859095 Mg Val Val Val Val Val Gly
Phe Phe Asp Tyr Trp Gly Gin Gly Thr 100105110 Len Val Thr Val Her Her 115 <220> 15 <211> 11
<212> PET <213> Homo sapiens <400> 15 Arg Ala Her Gin Gly Ile Her Asn Trp Len Ala 1510 <210>
i21<1211> 7 <212> PRT <213> Homo sapiens <400> 16 Ala Ala Bar Bar Len Gin Bar 15 <210> 17
2 : S
o Rl S g%g‘g@%%é%é&&e& GindYiheR By Fygfrg Arg Thr 15 <210> 18
the presence of 1 pCifweli *H-thymidine (MP Biomedicals). The cells were then

harvested and counted,

Table 4 summarizes the functional characteristios of certain antbodies of the

5 inveniion as determined using the assays described above.

Table 4
Platz | Biacore Fe | Biacore mone ! CHO ] Tetanus Toxoid

2K 43 89 [ 1445 | 15
159 36 | | ! 141
16H 53 27 1500 I 276 27
16Fe | 32 17 2700 D523
418 52 . | 113
43 46 } 1 33
5D 35 1.6 | 37 | 1436 15

1ICOS-Fe | 260-1000 1000 | 10,672

o~-CD86 ! 49

*BCo/FD values in pM
10 Example8

Epitope Mavping
Experiments were conducted to identify the region on B7RP-1 to which the
168/16Hg and 5D monocional amibodies bind., To do this, a novel Fluorescence-
Activated Cell Sorter (FACS) binding assay was developed, The human extraceliular
15 domain (ECD) of BTRPL (SEQ ID NO: 66) as well as truncated forms of B7TRP-1
containing either the Igi (IgV-like; SEQ 0D NO: 67} or the Ig2 (gC-like; SEQ ID

NO: 58) were expressed as N-terminal, in-frame fosions with chicken avidin.
SEQ ID NO: 66 (BCD):

DPQEXKEVRAMYGS DVELSCACPEGSRFDINDVYVYWOTSESKTVVIYHIFONS SLENVDSRYRNRATMS

20 PAGMLRGDPSLRLINVIPODEQKFACIVLSQS LEFQEVLEVEVT LHVARNFEVEVVSARPREPSQDRELTF
POTSTNGYPRPNVYR INKYDNSLLDGALOWDTVELRMRGL YDV SVLRTART PEVRIGCCIENVLLOON
LTVGSOTENDIGERDEITENR

SBQ ID NO: 67 (gV-ike):
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<400> 18 Axg Ala Bar Gin Bar Val Bar Bar Tyr Len Ala 510 <210> 19 <211> 7 <212> MT <213>
Homo sapiens <40C> 19 Asp Ala Bar Asn Arc Ala Thr 15 <210> 20 <211> 9 <712> PAT <213> Homo

sapiens <400> 20 Gin Gin Arg Asn Ass Trp Pro Trp Thr 15 <210> 21 <211> 7 <212> PAT <213>
Homo sapiens 10/59 <400> 21

DPOEKEVRAMVGSDVELSCACPEGSRYDINDVY VYWQTSESKTVVT Y RIPON S S LENVDSRYRNRALMS
PAGMLRGDFSLRLFNVT PODEQKFECIVLSQSLGFOEVLSVEVTLHV ARNF S VPV VSAFHSPSQDELTE
. .
SEQ ID NO: 68 (1gC-like):
5 LOFOEVLSVEVILEVEANFSYDVVSRPHSPSQDELTETCTEINGY PRENVYWINKTDNSLLDOALONDT
VELNMRGLYDVYSVLRIART PSVHIGCCIENVLLQONLTVGS0TEN DIGERDKI TENF
Expression vectors comtaining genes encoding these fusion proteins were
individually transiently transfected into 2937 cells and the conditioned media from
these oell Hnes were used as the source of fusion protein, The avidin-tag was wsed to
10 capture the B7RP1 fusion proteins from solution using a bictin-coated bead. Fusion
proteins were incubated with either fluorescently-labeled 16H or 5D mAbs or a
Auorescently-labeled TCOS-Fo fusion protein, and incubated with biotin-coated beads.
The beads were rzpovered and analyied using flow cytometry on a Becton-Dickinson
Bioscience FACScan (BD, Franklin Lakes, NJ). As shown in Figure 94, fluorescent
15 staining of the beads was detested with the 16H, 5D, and the ICOS reagents when the
full ECD of B7RP-1 was attached, indicating that all three of these reagents could
bind to the ECD of B7RE-1. Similarly, all three reagents bound to the avidin fusion
protein containing only the Tg1 domain, indicating that both ICOS and the blocking
anti-B7RP-1 mAbs could bind to this region. In contrast, neither ICGS nor the anti-
20  B7RP-1 mAbs could bind to the fusion pro@ein containing only the membrane-
proximal Ig2 domain, Thus, the ICOS, 16H, and 5D binding regions on BTRP-1 were

located in the Igl domain,

The antibodies generated as described above in Example 1 and tested ior

binding using the avidim fusion binding assay, could be divided into two epitope

25 classes, H and D, as shown in Table 5. Of the 100 antibodies initially selected based
on their ability to bind B7RPI, 15 failed to bind in the avidin fusion binding assay,

maost likely because of degradation.

Table 5
1 Classification of m.Abs by epitope
Class #
H epitope 75
I epitope 10
New epitope, 1COS blocker 0
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Thr Ala Sex Set Leu Gin Set 15 <210> 22 <211> 9 <212> PRT <212>'Homo sapiens <400> 22 Gin
G!n Tyr Asia Set Tyr Pro Arg Thr 5 <210> 23 <211> 10 <212> PRT <213> Homo sapiens <400> 23
Gin-Gin Arg Set Asia Trp Pro Ala Lou Thr 510 <210> 24 <211> 11 <212> PRT <213> Homo sapiens
<900> 24 Arg Ala Set GIn Gly lle Set Set Trp Leu Ala 1510 <210> 25 <211> 9 <212> PRT <213>

Hom i in G
0 sapiens <400> 25 Gin C@WﬁS <210> 26
13 ]

No detactabie binding

Example 9

SNP idenfification and functional analvsis

One major single nucleotide polymarphism (SNP) variant was jdentified in

5 B7RP-1 that is present in the population with an allele frequency of 28.4% (Figure 7
The variant was identified within the mature protein coding sequence. A search of the
National Center for Biotechnology Information (NCBI) databank revealed & second
potential SNP varient; the second variant was identified in a 1.5 individual (three
chromosome) analysis. The first SNP variant (V128]) was located in the first 1gV-

16 like domain, whereas the NCBI SNP variant (L221F) was located in the second IgC-

like domain.

As discussed above, both the 16H and 5D monoclonal antibodies bind to the

first Tg'V-tike domain, this it is unlikely that the latter L221F variant affects either 166

or 5D mAb binding or function. Nonethcless, to determine if either of these SNP

15 variants affects 161 or 5D binding and/or function, two different experiments were

conducted. Tn the first set of experiments, avidin fusion proteins were constructed

with the two SNP variants and fested for binding to 16H or 5D antibodies in the fiow

cytometric assay as described above. These repregentative mAbs from the H and D

cpitope classes bound to the SNP variants with similar efficacy as the wild-type

20 B7YRP-1 (Figure 9B). These data suggested that antibodies fom both the H and D
epitope classes bind to the B7RP-1 SNP variants.

In the second approach, Fe fusion proteins were constructed using the B7RP-1

SNP variant sednences and compared for the ability of these proteins to stimulate T

cells in the plate co-stimulation assay (Figure 9C). Both the (6H and 5D antibodies

25 ighibited co-stimulation mediated by the SNP variant Fc fusion proteins with similar
ECsos as the wild-type fusion protein. Taken together these data indicated that the

two potential B7TRP-1 SNP variants were recognized by the autibodies of the
invention. Thus, the antibodies of the ipvention can bind to target in patients

contatning these SNP variasnts.

30
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<211> 9 <212> PRT <213> Homo sapiens <400> 26 Gin Gin Tyr Ace Per Tyr Pro Tyr Thr 15 11/59
<210> 27 <211> 5 <212> PRT <213> Homo sapiens <100> 27 Set Tyr Tip Met Set 15 <210> 28
<211> 17 <212> PRT <213> Homo sapiens <400> 28 Tyr lle Lys Gin Asp Sly Asa Glu Lys Tyr Tyr Val
Asp Set Val Lys 51015 Gly <210> 29 <211> 19 <212> PRT <213> Remo sapiens <100> 29 Glu Gly

lle Leu TLp Phe Sly Asp Les Pro Thr Phe 1510 <210> 30
Example 10

Invive Animal Bfficacy Models

The ability of B7RP-1 antibodies to inhibit immune response was analyzed
using a murinized rat amti-murice B7RP-1 monoclonal antibody (1B7v2) and

5 challenging BALB/c mice with keyhole-Hmpet hemocyanin (KIH).

Generation of the murinized rat amii-murine BTRP-1 monoclonal antibody 157v2

A Chinese-Hamster-Ovary cell line that overexpressed a full-length-murine

B7RP-1 was injected info rats as a primary immunization, and subssguently with 2

10  murine B7RP-1-Fe fusion protsin to boost the immune respomse. Spleens were

harvested 3 or 4 days post-intravenous boost and the splenic B cells fused with the

V3-Agl.2.3 rat myelome line (ATCC CRL-1631). Cells were then selecied in media

supplemented with hypoxanthine-aminopterin-thymidine (HAT) for 2 weeks and

subsequently single-cell subcloned by limiting dilution. These procedures are

15  described in "Practical Immumology, 2nd ed." Leslie Hudson and Frank C. Hay,
Blackwell Scientific Publications 1980. |

Genes encoding the 1B7 immunoglobulin were cloned from the 1B7 cell iine

asing standard procedures (Sambrook er el, 2001, MOLECULAR CLONING: A
LABORATORY MANUAL, 3d ed., Cold Spring Harbor Laboratory Press, Cold Spring

20 Harbor, N.Y). The isotype switch of the human anti-huB7RPl MAbs was
accomplished by cloning the variable region fragments containing Xbal and BsmBI
restriction site cohesive ends info the pDSRa vector with the human IgG1 or hulgG2
constant region which also had Xbal and BsmBI ends. For the 1B7 rat anti-muB7EP1

the chimera was formed by a three step overlapping PCR process. The rat variable

25 region was PCR ampiifisd with a 3' primer that contained part, ~25-35 nucieotides, 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 3' rat varieble region (X2al containing)

and the murine 3' constant region (Sall containing) primers were used to generate 2

30 compiete light chain or heavy chain. The light chain and heavy chain PCR products

were then digesied with Xbal and Sall and cloned into pDSRal9. A total of 25ug of



<211>5<212> PRT <213> Memo sapiens <400> 30 Set Tyr Sly Met His 15 <210> 31 <211> 17
<212> PRT <2_13> Homo sapiens <100> 31 Val lle Tip Tyr Asp fly Ser Lys Lys Tyr Tyr Ala Asp Ser Val
Glu 151015 fly12/59 <210> 32 <211> 12 <212> PRT <213> Homo sapiens <400> 32 Asp Len Asn lie

Met Val Trp Gly lie Phe Asp Tyr . 1510
linearized DNA (12.5 1g pDC323B LC+12.5 pg pDC324 HC) were transfected into

€S- celis using electroporation and selected on DHER-supplemenied medium.

To test the efficacy of the 1B7v2 mAb, piate so-sHmulation assays were
conducted with this mAb, The resulis were compared with other anti-murine B7RP-1
5  maAbs (Figure 164). As discussed above, 187 is the original hybridomea-produced
mAb; two different preparations (Jabeled 1.33 and 7.4) were tested. SEI and 11G10
were otber anti-mB7RP-1 monoclonals generated in the fusions described above.
Finally, HK5.3 was 2 commercially-available anti-mB7RP-1 (ebiosciences # 16-5985~

85).

10 The 1B7v2 mADb biocked T cell activation in this assay equal to or better than
any of the other mAbs, and thus was selected as the surrogate therapeutic for further
studies.

Antigen Chalienge in Mice

15 Keyhole Limpet Hemocyanin (KLF) was purchased from Pierce
Biotechnology (Rockford, [iinois). Dosing solution #1 (KLH Smyg/kg in lmg/mouse
ALUM) was prepared with equal parts of 2x ALUM (500mg of ALUM plus 50ml
PBS (phosphate buffered saline)) and 2x KLHE (2.0ml dH20 (RNAse-Free) mixed
with 20mg of lyophilized KLH, brought to 20! with 1x PBS). Dosiag solution #2

20 (KLH img/kg in Img/mouse ALUM) was prepared with 1 part 2x KLH mixed with 4
parts 1x phosphate buffered saline.

Femele BALB/c mice were primed either with 1 mg/kg of KLH/alum and re-

smmunized on day 21 with Smg/kg KLE only, introduced by intraperitonsal injection.

Mice were treaisd by infraperitoneal mjection with IB7v.2, the isotype conirol

25 antibody (anti-AGP3 PB) or the vehicle (PB3S) alone, starting on day 1 {one day prior
to priming with KLH/alum) in a final volume of 200pl every 5 days.

The mice were bied every 7 days retro-orbitally (approximately 200ul} 1o
obtain approximately 50-100ul of serum for analysis of antigen~specific serum IgM
(Figure 10B), igCla (Figare 16C), and IgG1 (Figure 19D). Boththe isotype-control

30  and vehicle-treated mice showed significant primary and secondary immune

responses. The JgM response was not affected by freatment, whereas, blockade of

G5



<210>33

10

15

30

<211>17 <212>PAT <213>Homo sapiens

B7RP-1ICOS with 1B7v2 decreased both primary and secondary IgG2a and IgGl

responses in a statistically-significant manner.

IL-5§ is a cytokine released by T cells in response to antigen stimulation that
induces B cell differentiation and function. As the BYRP-1/ICOS interaction is
believed to be critical for T-cell-<dependent B cell function, measuring serum IL-5
[evels was used to determine if interdiction of the B7RP-VICOS axis was indeed
affecting T cell funciion. As expeeted, blockade of B7RP-1 also inhibited antigen-
induced serum IL-5 levels. Sera were harvested from the mice from the antigen
challenge experiment outlined above 24 hours after the antigen challenge on day 21,
and serum IL-S levels were deteymuined by ELISA. As shown in Figare 11, clevated
IL-5 Jevels were detected in the tost nﬁce as early as © hours after challenge; levels
began to decline by 48 howrs and refurned to baseline by 72 hours. Treatment of the
mice with 157v2 mAb lead to a stafistically significant repression of IL-5 levels at the

24-hour time point.

Exampie 11

Binding to evnomolons monkey BTRP-1

To determine if the anfi-hB7RP-1 mAbs also bind fo cynomolgus monkey

B7RP-1, flow cytometric staining experiments were conducted with the 16H mAD and
B cells purified from cynomolgas monkeys and humans, As shown in Figare 1ZA,
addition of ﬁuorescentiy—laﬁa}eé 16H to ¢yno B cells lead to staining, indiceting that
16H was indeed binding to cyno BTRP-1 (right panel). Asexpected, 16H also stained
human B cells (Jeft panel). In addition, 165, 16Hg, and 5D were tested in plate co-
siimudation assays unsing cyno T cells, cvno B7RP-1-Fe, and anti-CD3 mAb, As
shown in Figare 12B, all three mAbs inhibited cyno B7RP-1-dependent cyoo T cell
activation, indicating that these mébs functionally block the cyne ICOS-BT7RP-1

interaction,

Example 12

T-Cell Dependent Antigen Responses in the Cynomolgus Monkey Following
Administraiion of the Anfi-BTRP-1 Antibodies
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<400>33  Tyr lle Lys Gin Asp Gly Per Glu Lys Tyr Tyr Val Asp Per Val Lys 510 15 Gly

A cynomoigus monkey study was conducted with two anti-B7RP-!
monoclonal antibodies, 168 and 5D, to assess the ability of these antibodies to inhibit

2 T-cell dependent B cell anfigen response as determined by serum levels of antigen-
specific antibody, Briefly, the anti-keyhole limpet hemosyanin (KLH) and anti-

5 {etanus toxoid antfbody responses were examined following antigen chalienge in the

presence of BTRP-1 antibodies in the cynomolgus monkey.

Test Aricie 1 was 165 and Test Article 2 was 51D, The Control Article was
the vehicle for B7RP-1 antibody (0.01 sodium acetate, pH 5.0, 5% sorbitol, 0.004%
Tween 20). Kesyhole Limpet Hemoocyanin (KLH) was purchased from Pierce

10 Biotechnology (Rockford, Iilinois).

The KLH was prepared by reconstitution with sterile water to vield a 10
mg/mL stock solution. The stock solution was diluted with sterile water to yield a 1
mg/mL dosing sohution. Tetanus Toxoid used for these experiments was Super-Tet®
Tetanus Toxoid w/Haviogen®, purchased from Intervet™ Inc. (Milsboro, Delawars).

15 The dose level for these experiments wag 75 1U (0.5 mL of 150 TU/mL).

Table 6 shows the treatment group distribution of 28 cynomolgus monkeys.

TFable 6
Dose Doge .

Group Number of e £ Dose Soiution

No. Wates/Femalas Fest Articia Route (;‘i\;f;) ?’::EE;E} Cone, {mgimL)

1 212 Control vV 0 1 0

Z 212 B7RP-1 5D 1\ 0.1 4 0,1

3 22 . B7RP-15D 1\ 1.0 1 1.0

4 242 BiRE-1 8D iV 8.0 1 0.0

5 22 B7RP-1 16H i\ (.1 1 0.1

S 212 B7RF-1 164 v 1.0 1 1.0

7 202 R7RP-1 164 Y 8.0 | 1 10.0

Test article doses were administered via intravenous injection fo aif animals on

20 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 fnmune response

was conducted on all animals via immunization with KLH and tetanus toxold antigens

followed by blood sampling for antigen-specific immunoglobulins (IgM and 1gG).

Titer values were present following primary administration of both the KLE
25 and tefanus antigsns. For KLH, primary titer vatues ranged from 0 to 900 for both
IgM and ToG. As the primary KLH challenge was administered prior to test article
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administration, no effect of the B7RP-1 antibodies was evaiuated. For tetanus toxoid,
primary titer vatues ranged from 0 to 50 for IgM and from 0 to 4050 for 1gG. There
were no differences in the primary response to tetanus toxoid between the B7RP-1

antibody groups and the control group.

As expected, titer values for IgG were increased following secondary
administration of both the KLH and tefanus anfigens, when compared to the primary
titer values, For KLH, secondary iiter vaiues ranged from 0 to 300 for IgM and from
0 to 8100 for fgo. However, there was no evidence of inhibition of the KLH
secondary response attributed 10 edministration of the B7RP-1 antibodies.

For iatanus toxoid, secondary titer values were below 50 for 1gM and ranged
from 1350 to 36450 for 1eG. Results for individual animal and group mean vaiues are
presented in the Figure 134 (16H antibody} and Figure 13B (5D antibody) for Days
53 and 57 following fie secondary chalienge with tetanus toxoid on Day 42.

On Day 53, the number of animals reaching peak response was 3/4, 1/4, and
1/4 exthe 0.1, 1, and 8 mg/kg dose levels of 16H, respectively, and 1/4, 1/4, and 1/4 at
the 0.1, 1, and 8 mgkg dose levels of 5D respectively, compared to 2/4 control
animals. Thus, in general, the number of animals reaching a high fiter on Day 53 was
reduced in the B7RP-1 ant%body»treated groups., On Day 57, titer values were
maintained in the control animals, while titer values for several of the BTRP-1
antibody-treated animals deciined from the Day 53 values. The number of animals
with high titers on Day 57 was 0/4, 0/4, and 1/4 at tae 0.1, 1, and § mg/kg dose jevels
of 16H, respectively, and 0/4, 0/4, and 0/4 at the 0.1, 1, and § mg/kg dose jsvels of 3D

respectively, compared to 2/4 control animals.

These results demonsirated that the two B7RP-1 antibodies 16H and 5D
inhibited a T-cell dependent B cell antigen response in cynomolgus monleys, as .
determined by serum levels of tetanus toxoid-specific antibody. In addition, the
presence of the B7RP-1 antfbodies was important for blockage of the B’?RP-»I—iCOS
interaction during the primary response i order to detect an effect following the

secondary challsnge.

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

immune responses in musine and mopkey mode! systems, which indicated that
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blocking this co-stimulatory axis may be efficacious in the treatment of B-cell
mediated diseases such as Systemic Lupus Erythematosus (SLE), asttma, and
Rheumatoid Arthritis (RA).

It should be understood that the “foregoing disclosure emphasizes certain
5 specific embodiments of the invention and that all modifications or aliernatives
squivalent thereto are within the spirit and scope of the invention as set forth in the

appended claims.
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We claim;

I.

An isolated antibody that binds specifically to B7RP1, wherein the antibody
comprises a heavy chain baving a heavy chain variable region and a light
chain having a light chain variable region, wherein the heavy chain variable
region comprises an amino acid sequence that has at least 98% sequence
identity to the amino acid sequence set forth in SEQ ID NO: 9, or an antigen-
binding or an imununologically functional immunoglobulin fragment thereof,
and the light chain variable region comprises an amino acid sequence that has
at least 98% sequence identity to the amino acid sequence set forth in SEQ ID
NO: 2, or an antigen-binding or immunogenic fragment thereof,

The antibody of claim 1, wherein the antibody binds specifically to human
B7RP1 but not to mouse B7RP'1.

The antibody of claim 1, wherein the antibody binds specifically to human
B7RP1 and mouse B7RP1. '

The antibody of claim I, wherein the heavy chain variable region comprises
an amino acid sequence as set forth in SEQ ID NO: 9, or an antigen-binding
or an immunologically functional immunoglobulin fragment thereof.

The antibody of claim I, wherein the heavy chain comprises a human heavy
chain CDR1 that has an amino acid sequence as set-forth in SEQ ID NO: 30,
or an antigen-binding or an immunologically functional immunoglobulin
fragment thereof.

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: 32,
or an antigen-binding or an immunologically functional immunoglobulin
fragment thereof. |
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 ID NO: 31,
or an antigen-binding or an immunologically functional immunoglobulin
fragment thereof. |

The antibody of claim 1 comprising a heavy chain having a heavy chain
variable region comprising an amino acid sequence as set forth in SEQ ID

NO: 9, an antigen-binding or an immunologically functional immunoglobulin
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Per Tyr Ala Met His 15 <210> 36 <211> 16 <212> PAT <213> Homo sapiens <400> 36 Ala lie Gly Thr
Gay Gly Gly Thr Tyr Tyr Ala Asp Per Val Lys Gly 5,1015 13/59 <210> 37 <211> 11 <212> PRT <213>
Homo sapiens <400> 37 Sly Val Pro Leo Leo Trp Phe Sly Glu Phe Tyr 1510 <210> 38 <211> 12
<212> PRT <213> Homo sapiens <400> 38 Asp Sly lle Leo Trp Phe sly Asp Leo Pro Thr Tyr 1510
<210> 39 <211> 16 <212> PRT <213> Homo sapiens <400> 39 Ala lle sly Ala Sly Sly Sly Thr Tyr Tyr

Ala Asp Per Val Lys gypkfeh®lBereof, and a light chain having a light chain variable region
comprising an amino acid sequence as set forth in SEQ ID NO: 2, or an
antigen-binding or an immunologically functional immunoglobulin fragment
thereof.

9. The antibody of claim 1, wherein the light chain variable region comprises an
amino acid sequence as set forth in SEQ ID NO: 2, or an antigen-binding or an
immunologically functional immunoglobulin fragment thereof. “

10. The antibody of claim 1, wherein the light chain comprises a human light
chain CDR1 that has an amino acid sequence as set forth in SEQ ID NO: 18,
or an antigen-binding or an immunologically functional immunoglobulin
fragment thereof.

11.  The antibody of claim 1, wherein the light chain comprises a human light
chain CDR3 that has an amino acid sequence as set forth in SEQ ID NO: 20,
or an antigen-binding or an immunologically functional immunogliobulin
fragment thereof.

12, The antibody of claim 1, wherein the light chain comprises a human light
chain CDR2 that has an amino acid sequence as set forth in SEQ ID NO: 19,
or an antigen-binding or an immunologically functional immunoglobulin
fragment thereof. _

13. The antibody of claim 1 wherein the heavy chain comprises a CDR1 of SEQ
ID NO: 30, a CDR2 of SEQ ID NO: 31 and a CDR3 of SEQ ID NO: 32.

14. The antibody of claim 1 wherein the light chain comprises a CDR1 of SEQ ID
NO: 18, a CDR2 of SEQ ID NO: 19 and a CDR3 of SEQ ID NO: 20.

15. The antibody of claim 1, wherein the heavy chain and light chain comprise a
single-chain antibody.

16. The antibody of claim 15, which is a single-chain Fv antibody.

17. The antibody of claim lor 35, which is a Fab antibody.

18. The antibody of claim lor 35, which is Fab’ antibody.

19. The antibody of claim lor 35, which is a (Fab”), antibody.

20.  The antibody of claim lor 35, wherein the antibody is a fully human antibody.

21. The antibody of claim for 35, wherein the antibody inhibits B7RP1 activity.
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<210> 40 <211> 10 <212> PRT <213> Homo sapiens <400> 40 Val Val Val Val Val Sly Phe Phe Asp
Tyr 510 <210> 41 <211> 326 <212> PRT <213> Homo sapiens <400> 41 Ala Per Thr Lys Sly Pro Ser
Val Phe Pro Leo Ala Pro Cys Per Arg 151015 Per Thr Set Glu Set Thr Ala Ala Lea Sly cys Leo Vel Lys
Asp Tyr 202530 Phe Pro Glu Pro Val Thr Val Set Trp Asa Ser Sly Ala Leo Thr Set 354045 14/59 Gly
Val His Thr Phe Pro Ala Val Len Gin Ser Set Giy Leta Tyr Ser 505560 Lau Ser Set Val Val Thr Val Pro

Ser Set Asa Ptie Gly(dr (G intfilrnfatodB3efectiThamysrd sl Val Aspddis bysRrensefrAsa Thr Lys Val

Asp Lys 859095 Val Gin Arg Lys C s Psi Gin Cvs Pro Pro Cys Pro Ala Pro 100105110 Pro Val
Ala Giy Pro Ser Val Iﬁ]aénﬁse% tlgyff(éai"’lgﬁcsﬁ 8&%73 P87 JRligggy dinding or an immunologically

functional immunoglobulin fragment thereof, in the manufacture of a

niedicament for treating an autoimmune disease or inflammatory response in a

patient,

23. The use of claim 22, wherein the autoimmune disease is rheumatoid arthritis,
or systemic Lupus erythematosus.

24.  The use of claim 22, wherein the inflammatory response is asthma.

25, Use of a therapeutically effective amount of the antibody of any one of claims
1 to 14, 35, 36 or 37, or an antigen-binding or an immunologically functional
immunoglobulin fragment thereof, in the manufacture of a medicament for
nhibiting co~stimﬁiat01y signal T-cell activation in a patient.

26. A pharmaceutical composition comprising a pharmaceutically acceptable
carrier and a therapeutically effective amount of the antibody of any one of
claims 1 to 14, 35, 36 or 37, or an antigen-binding or an immunologically
functional immunoglobulin fragment thereof .

27.  Use of the pharmaceutical composition of claim 26 in the manufacture of a
medicament for treating an autoimmune disease or inflammatory response in a
patient,

28. A method for detecting B7RP1 in a biological sample comprising:

a) contacting the sample with the antibody of claim 1, under conditions
that allow for binding of the antibody to B7RP1; and
b) measuring the level of bound antibody in the sample.

29, A nucleic acid molecule that encodes the antibody of claim 1 to 14, 35, 36 or

37.
30. A vector comprising the nucleic acid molecule of claim 29,
31. A host cell comprising the nucleic acid of claim 29 or the vector of claim 30.
32 A host cell comprising a first vector and a second vector, wherein the first

vector comprises a nucleic acid molecule encoding an amino acid sequence
that has at least 98% sequence identity to the amino acid sequence set forth in
SEQ ID NO: 9, or an antigen-binding or an immunologically functional

immunoglobulin fragment thereof, and wherein the second vector comprises a
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115120125 Thr Len Met lle Sec Arg Thr Pro Gin Val Thr Gys Val Val Val Asp 130135140 Val Ser His
Gin Asp Pro Gin Val Gin Phe Mn Trp Tyr Val Asp Gly 145t 150155160 Val Glu Val His Mn Ala Lys Thr
Lys Pro Arg Gin Gin Gin Phe Mn 165170175 Set Thr Phe Axe Val Val Ser Val Leu Thr Pal Val His Gin
Asp Grp 180las190 Len Mn fly Lys Gin Tyr Lys Cys Lys Val 3cr Ann Lys Gly Lev Pro 195200205 Ala
Pro lle Gin Lys Thr lie Set Lys Thr Lys Gly Gin Pro Arg Glu 210215220 Pro Gin Val Tyr Thr Lela Pro

Pro Ser kr; Gin GIn M&i1dibrakits ASRA2E 230286240 @ifinval RetdpRIRIENhhen: Yakl ygGly Phe Tyr
Pro Ser Asp lle 245250255 Ala Val Gin Trg Glu Ser Mn Gly Gin Pro Glu Mn Mn Tyr Lys Thr
260265270 Thr Pro BI8'RASE ILH A SHE AT Beiseicmtr ¢heet Sarri FeR(sM95260285 15/59

antigen-binding or immunogenic fragment thereof,

33, Anisolated cell line that produces an antibody according to any of claims 1 to
14,35, 36 or 37.

34, A method of producing an antibody comprising culturing the host cell of claim
31 or 32, or the cell line of claim 33, and collecting the antibody from the
culture mediom or the host cell.

35.  The antibody of claim 1 comprising amino acid sequences set forth in SEQ ID
NO: 18,19, 20, 30, 31 and 32.

36.  'The antibody of claim 1 or 35, that binds specifically to:

a) the D region of BTRP1, or
b} the H region of B7RP1.

37.  The antibody of claim 1 or 35, wherein the antibody comprises an amino acid
sequence as set forth in any of SEQ ID NO: 47or 72, and an amino acid
sequence as set forth in SEQ ID NO: 48, or an antigen-binding or an
immunologically functional immunoglobulin fragment thereof.

38.  Use of the pharmaceutical composition of claim 26 in the manufacture of a
medicament for treating a condition caused by increased expression of B7RP1

or increased sensitivity to B7RPI in a patient.
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