FULLY HUMAN ANTI BODI ES TO BTLA [0001] This application clains the benefit of
U.S. provisional patent application No. 61/230,332 filed July 31, 2009, and
U. S. Prowei2onali44sat ent application No. 61/257,612 fil et#CRasentoon3182 2009,
each of which are herein incorporated by reference in their entireties.

FI ELD OF THE | NVENTI ON [ 0002] The present invention relates generally to
anti bodi es or antigen binding fragnents that bind to BTLA and uses thereof.
More specifically, the invention relates to fully human anti bodi es that
recogni ze human BTLA and rfddid. RHUMAN ANTIRODIES §&BTkal arly in

i nfl ammat or autoi nmune and proliferative disorders. BACKGROUND OF THE
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as well as fromcancers. This systen1|nc seve types of |ynphoid and
myel oi d celNosembar B, 2009neanip ol whish amﬁetlemphqgm@te@bhmﬁrcnce icibeir entir@Es.) |

eosi nophils, T cells, B cells, and neutrophils. These |ynphoid and nyel oid
cells often produce signaling Pﬁﬁh@tﬂﬁTﬁ. #ﬁgokines. The i mune
response includes inflammation, i.e e accumnul ati on of immune cells

syst eni cal [8003} i n alhsaptesantl iavention aelaten ginetale tooantibodias reespdigere bimdizgn

i nfective or ej | t |ch
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or nigratlbmnhnmnmmmnmgpansqummnmpmwMB&bApathnbdgawamsa@nmgqpan@éahrexg.,

when it invglves excessive infla in the autoi nmune disorders
(see, e.qg. qkﬂﬁ%?“ét ‘?mHTEEQ”f“gggaﬁYi%%F Utar and Mol ecul ar | mmunol ogy,
WB. Saunders Co., Philadel phia, PA, Oppenhei mand Fel dmann (eds.) (2001)
Cyt oki ne Reference, Academ ¢ Pre an D n Andrian and Mackay
(2000) New Engl. J. Med. 3@?5&%“2@@%&%@%@%&8 D amond (2001) New

Engl. J. Mpebo3B45: 34Phednfhlune FRAAAfuResink to/sroRedndiG@adls #6mGfedtoushledts O Y.,
signal s play critical roles in the npdulation of B and T cell activity, and

t he nol eculbadera, gultiecdiuky ergapisme agd yutes, RN Prfepmerrnces. bgh'éﬁf’sé‘é{‘ inpldes

targets forse\‘ewg'@fj hﬂ‘)ﬁ@iﬁ)ﬁn@&%}@f(ﬁd cdnieshdn! aéqn&ﬁcfrteg s RbhARs, defdriddichid on
to T cell receptor % engagerient, is required Tor op tlna actlvatlon of

naive T ceI(D§S) Wﬁé}oéhlés é@léﬂb |B\/@11é,c?n§tnPlﬂfiﬂPhtlﬁ oTheﬁ%IYBE’IhP'é@é@ myglokbcele gfien ed
for the ac i

term nati o%wd?bé ?ﬂh %Pfoﬁl'gﬂcl:ge b? &ggitﬁ%ﬁi ﬁ%gé%l%uﬁfte} aoéltg? lcr)"r%ﬁ\l/i\% Stlﬁﬁaéﬁ?a%mg’r
B7.2 on thdes lt.hefaaclemdatlcmmf iimamngeadls spttémigaltyedr|in apapCilar GERBN of Ithe hodpt &t ypi ¢
T cell cos i

proliferat fr%sﬁ&l- 39513( th lggl%{ ée%{ Plg};l&%l ﬂbgﬂsag‘% hgﬁeﬁ@% E%%éﬁeg% t&rrgirlléts W%h e the
CD28 honol oguemoditlae unmuneTcell)pnqdifcmmre deveidpgent, 4iffe@TikiAtioh) omcgrzatoas Immune

i nhibiti on of r'll'sece(I:an (%gl fer tllon ncd Seef Leen%tsor funchl on: (nvo Vensbe&seséalge al ,
Ann. Rev. T 14" [fﬁﬁﬁ qﬁ SRS afg Tr'e nnunoﬁ ¢
3:611-618, 1ﬂmﬁfﬁﬁauoﬁﬁa’£ihahe laameheodiimrwsbdg etgo,rmbmg}et 7]0) (édse (B000H @mzhlyr have

been dlscover et al t 5- Ie e
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2002; Li ange@t) (@001) CHbkine R@pmce | Aaudsik Presaésaniﬁég&@A zeloahdnﬁxr&dtl\hwkﬁ rol e
in Tcell activation is inning to be el UCI dat ed 0005] These new

cost i mul at PP g TS e U IEIRD. WS, Devidp. i Digan G200, Nesr Fral Shef o e
al , | muni tas.33d-35#23- 32, 1999), al so known as B7RP- 1 (Yoshlnaga et al,
hbture, 402: 827-32, 1999), A&50 (Ling, et al, J. Inmmunol., 164:1653- 7,
2000), B7HA0Q0#Ang et Pepitivepndaegativseo-gigpatary signale play cefical qu@estlxemslalaé%t
al, Curr. 04\ ,

(1 COS) on ?é?% \';13(% (JaIgC 113§<§1vﬁy , ggn%} é%@%@%ﬁ thﬁergéh‘ll'étgg*&é lgirgg?lgg er a?R) l(\)’%{ g{]be
producti on e@ﬁeCthmmtaé@ lsmhomsdulat@@rdgemm Rosdtivel do- stlm)ulaalnd, inladdigon to T cell

[ 0006] PD- Llreéeg{o?q%ﬂ) %Bga%%mefgt; isEf'%%uirMe B Op:l.'i%j atfafion bt mal% ’ceﬁ’g, helcaOWN

as B/7-H1

negative co-stimulation is believed to be required for the acquisition of immunologic tolerance
to self, as well as the termination of effector T cell functions. Upon interaction with B7.1 or
B7.2 on the surface of antigen-presenting cells (APC), CD28, the prototypic T cell

costimulatory molecule, emits signals that promote T cell proliferation and differentiation in



(Dong et al, Nat. Med., 5, 1365-9, 1999), and PD-L2 (Latchman et al, Nat.
| mmunol ., 2:261-8, 2001), also known as B7-DC (Tseng et al, J. Exp. Med.,
193, 839-w6,200004438bi nd to progranmed death 1 (PD-1) re®epiuseolon43isand B
cells. [0007]Finally, B7-H3 binds an as yet currently unknown
counter-receptor on activated T cells, and is reported to enhance
proliferation of CD4+ T hel per (Th) cells and CD8+ cytotoxic T |ynphocytes
(CTLs or Tcs) and sel ectively enhance | FN-y expression (Chapoval et al,
Nat . | nunurespons@to 'E@lgcﬁgh,gelzaﬁ,lwhi&the &iD23) homblogun gptateaic. T lyb§hocyd dtigén-4

2002). [00 nt|f| tion pf t hat -have T c
costi nmul at g?{}“sh%)[ S‘/‘S rgl a?ork(g%ef] Cf’lg reolrhgesr IO&UaH Hl%’he‘ftﬂelurn thoﬁlﬁcﬁcg lﬁﬁ et a?

bi ol ogi cal AhmpRréw. dneenandl9:565-394¢ 2aPkE UEdea qmoﬂem{auaé Iminuagle 3t 1.6apabdR).of
affecting their acti Agent s cap ating costi

2l gnal 5. CaNreihersip o TmoGRPRS AY TeRL St R COHoH GPo8r bt or
functions N‘at i3+ 5GBUs-6a090; @a% Al CRAY. Emiid., 05203-9) 200E CEhd aztazomnﬁlﬁ

i mmune responses, and are hly desirabl e. b 009] I n particul ar,
aut o mmuneRely-dprtapls 29 &9 Iﬁ?ro%qzt%‘aﬁlgﬂ%‘? ly £9gr, Pgine Famppel. F4¢384 D, 3%’-) oh

aut oanti bogieg3ole ﬁ‘gﬁeélﬁachbﬁfon@d'ﬁst%gﬂﬁhgt(ﬂ;e éllﬂ:}‘lia@dt' ng or elimnating

aut oreacti ve | es Wi thout conprom sin he i mmune systenmlis ability
to defend awnst b ersgemscostiaulBiog gande SR Ba. ROD GRch e S9H1. Biny
cancer o o]

t unor - spemﬂc% BTFﬁmmﬁ g% ?42%? d:glrsgct t %Jﬂ%pgtﬁt{ggéeﬁgg%ta&hﬁmtumr

cell's (DudHes 8a7-3al 19995@@@@1@9& 85D 185Wn012062:165r7d3000), REHLI(Wang ct al,
B ot ech.. 20 A 20T 480B, pAIN%Fe0hchlecr o, NEHUEE) | MPUOL. 200 Gl B,

2002) . Agen s cap augnen unor tack are So h esirabl e.
[0011]In ad1du¢1blampstmmhime(lfléspomaetszatédﬂéoetllsdamlg@smulatds ﬂ‘fcetlepncnhfaatlorgmds
(e.g., mcr ens or. tu

| ns) e detectable, are
frequent | ypré)guciz%'l‘?gﬁgﬂt U AT ?f&ed‘g f‘ﬁ(ﬁlp‘awﬁ: é())t ection agai nst a di sease
process nefioased by FQ}ED@Fﬁee(rﬁn@t al, I. Mxﬁdtdéd)us)zniwcﬁm QEo), sum kaowh agBT-Hael | s)

Cubj oot T OGE Aot 8. Fosid 180 BaRBLA Aghryf ol Wk FuBinplozdl®s

enhance t h@omrymne@ kmewoa@smm T(h@n@r&lzg,en Exp.t¥Med.subj,eg39-44, 0b2] bindi ® al so
desirabl e to inhi b| t normal i mmune respongﬁs to antigen under certain
ci r cunmst angtegrameifd dssth dSPR-D feRePtd Aok ¥k 6Sof normal i mune responses in a

patient reggoy] N9 a HifANSRY-MAbinds ad QS L t@0HeEntlyaRtnAadHuftel-RAEpt&IM Riitatich
i m’runosuppre55| ve activity are highly desirable
T cells, and is reported to enhance proliferation of CD4+ T helper (Th) cells and CD8+
cytotoxic T lymphocytes (CTLs or Tcs) and selectively enhance IFN-y expression (Chapoval et
al, Nat. Immunol, 2, 269-74, 2001; Sun et al, J. Immunol., 168, 6294-7, 2002).
[0008] The identification of additional molecules that have T cell costimulatory activity
is of keen interest due to their fundamental biological importance and the therapeutic potential
of agents capable of affecting their activity. Agents capable of modulating costimulatory
signals, and thereby capable of modulating the activation and/or effector functions of CD8+
CTLs and CD4+ Th cells find use in the modulation of immune responses, and are highly
desirable.
[0009] In particular, many autoimmune disorders are known to involve autoreactive T
cells and autoantibodies. Agents that are capable of inhibiting or eliminating autoreactive
lymphocytes without compromising the immune system's ability to defend against pathogens
are highly desirable.
[0010] Conversely, many cancer immunotherapies, such as adoptive immunotherapy,
expand tumor-specific T cell populations and direct them to attack and kill tumor cells (Dudley
et al., Science 298:850-854, 2002; Pardoll, Nature Biotech.,20: 1207-1208, 2002; Egen et al.,



[ 0013] Costinul atory signals, particularly positive costinulatory signals,
also play a role in the nodulation of B cell activity. For exanple, B cell
activati omoand/tsssur vi val of germ nal center B cells PegaiSe@o0/M43182
cell-derived signals in addition to stimulation by antigen. [0014] CD40

| i gand present on the surface of helper T cells interacts with CD40 on the
surface of B cells, and nediates many such T-cell dependent effects in B
cells. [0015] The protein BTLA (B and T |ynphocyte attenuator) is a nenber
of the CD2Bateenitmumstl., Sed &6t &r 2002had gealss erpebie | af agmamg, u@pL Attack r€@Bo and
PD-1. The | gffﬂ&dg%lmggnbers of the famly, CD28 and | COS, were discovered by
functi onal ects on augnenting T cell proliferation follow ng the

addi ti on of00tbtinoc| oral achlntqnbodmwe(ielsndnsn‘sf diz¢ctal .agdid®9diffetdat Langgens (e.g.,
397: 263- 266 et al 1980 I nageni c 0 247-260 BTLA was.

i scover e B g TIEEs 3hi HOF oRtssne} ey AkfoaRs: BECTEHR ey Alafadfifien |,
addi tion, ﬁIg;ﬂtuhaso hmﬁa pia&tioh hgsinas digeasei stocegs mediatet \bgy algérh's k.4 oinfecdbignal s,
anal ogous to CTLA-4. In the resence agoni st _anti -Bg I%B anti - CD3 and
anti - CD28 BEHPRFEANNPSEr LER9rLelly) GRPTESS ‘Efe ptigeng; Thig QEER desird %Itopfid&}‘iﬂﬁté‘r @tion
(Kreig et @k-subjdet, IndBaf@ttion Wil theaﬂ'li?l% e 4x Adju i Fat sblveLrol dbilcB Ghefinrhitieact
BTLA gene show higher titers to DNP-KLH post-inmmunization and an increased
sensi ti vi t PRASERENG ppigehiages wpiegt .| Nat. | mmunol, 4, 670-679, 2003). HVEM
(herpes vi fgggaentr Y mﬁqlsatdemabteag nhﬂﬁﬂn&ﬂﬁwﬂnﬁlﬁleti 8nskd gﬁmgérpandmeﬁam
(Scully et al. (2005) . I munol : 90- 98; Gonzalpez et al. (2005) Proc.
Nat . Acad. cigwimstapees, Kor p:@azmplqme MEE@‘}SIOI{ eémpmicmramgreypona@em 8 patignt

recogni ze at
Fecogni 2o Frme aiegR@int At ROMAAE PR 2oh BinAR R IELARy b

[ 0017] Antii blgljiyeissmhh be used as therapeutic agents. Certain antibodi es when
used as a peut| g y. of
the anti bollIe " as. rufilont ekl ba SR G ST Rl YARSIAN Bl 6
repeated usde imthi unnmiubtwreeﬁBtcslhantmtye ngerceampleolih cell activatiomamiethe em*pmalsef

agai nst the the ant i bo in nti bodi es or
AN Such ST TS B B Bl T S fetlen 2T BoBOTpN R PRI PR e acy a
a mni mﬁn} gmd4]adpot e(tlb40alﬁgaﬁdip1&benaemﬂmshﬂwelo¢haslpaaoasweuaéracas w&ucmmlonﬂne ]
approach for _re i ;munogeni ent_anti es invol ves the
product i onSHfacg Héﬁé&%cm’gﬁ?‘?d%?ﬁ“e y SPﬁl tvﬁ?lg‘i%pﬁ‘ifggteeff?ﬁﬁs i glcgl % egi ons (Fv)
were fused[og1s) hunerheGROSIBILLA emlaﬁmsr lf{rhphbc?l% a&énua(ol%mmé?ﬁ&e of tNatdp2gAcad.
Sci. USA 84:3439-43). However, mce ecte ds of human vari abl e

regi ons anéfmlyRfdecepiosy hak al?"e‘ﬁ?ll’}#é pgbAa“ §?p§n@daprﬁ il dhe inbdyeeFonse

di rected agﬁue%mwecmﬁm NI, ahk€ disQELRA by SHRGR Rl flct I&ﬁtauétﬂé‘rltirngt"leg@ll' on
of the entire rodent Fv reglon in such chinméric antibodi es strl result

i n unwant e@rolifarelipgielewing ythg additign ef,menoclqngh agibogigs (Huttpiey 6}1 (]@P%)f Nﬂtﬁ{f of
rodent co [ r %DI{QJ r | ScEEd NS
onto hurragglfnragﬁﬁe%r klg%(sg{ste?amhdt}rbrgatgl gnggﬂllﬁ%& as 'l%le’;%&ﬁ'se T ?ﬁ?tdﬁsgr

mni mze r tueysh sceepoingclos diffesensial expredsion(imgBIRY celist uire adiiztlorféZEFLA/émh(beqnen et
al . (1988) I sty |

ani o'y PR 8 PRl At WGy bl AR BIERACHER 4 th the B0 of,

ant i body ohg@nstgdmi B'ﬂhéari\zjels amti- €Earmm!mrki €h38 dwesitaqdFR)celly eho\due@cbdnlbﬂved

in CDR | oo ort |bd|esa t egui r.e
preserve a 19 ‘gtonbalnﬁc?rorfl erg?(? ffl§ e?f{taba mm'tm %Of%%&% qugi‘ruﬂ‘l e lac mg
147: 170r9T1D \MI1?t&gtmmgenw§hoﬂlgg?raftém ne mﬂdKLEIapmmmmurﬁ@slbﬁiuﬂd i esedaval | on
in a nunber o uma ntj bo nstruct en. rep it is
difficult f?f‘slﬁlr"g}ﬂlt‘b g?f t’et ! |’§ﬁ% i@ﬂ\h‘@ﬂc@ Q??n%r&g g@é ﬁg’hﬁfﬂﬁmﬁﬁﬂ%dy
with the desdy ﬂi@dlbtoﬂdia@@eenadhdwﬁw anﬁg@dhprngqe&uu ¥ QP @2G058 Nat. BERAuUnA: J.

Queen et al. (1989) Proc. ScL USA 86: 29, Gornman et al.
(1991) Pro&:2 n%ﬁon%&@édmls(ép%)@s% @Iét AfB C‘aHdSﬁob(&st% hgdh) Bi ot echnol ogy

(NY) 9: 421{§p16]VOr €OVEEcordiRSY, aREAtS thablc6in®R B ifl iphktielRNiniB IR andHHBALC €S
for animal |ight and heavy variabl e seguences rendering the predictive

nature of $eits thergefi thaf rergewrize Bk and Atesdngsuchkgsnls. Andssiedi es have
been used ggor7yror & t XRieRlel ¥an ﬁehgéeas%eﬁ%@%%%a@a\m mlbmewheﬁ @Y as a
crystal structures, such as anti bodi es . e.g., Jones et

al ., supr athevmehteeg@nt ét ving can gayse andesivell Gompmogericityapf thesappbedlesExéetmost
sequence i nformati on has been reported for a few humani zed constructs.

[ 0019] The need exists for anti-BTLA antibodies, and in particular anti-BTLA
nonocl onal anti bodies, for use in treatnment of human di sorders, such as

i nfl anmat ory, autoi mmune, and proliferative disorders. Such antibodies wll
preferably exhibit |ow imunogenicity in human subjects, allow ng for

repeat ed adm ni stratl on WIthOUt adver se |rmune responses. SUMVARY OF THE

R IFR F1 A1 FF A/ /S aAa1 =10 T . . o, v .= N A = o




[0021] I n certain enbodi nents, the invention relates to an isolated anti body
or antigen binding fragnent thereof which binds to human B and T | ynphocyte
at t enuat owOQBILMA¥438conpri sing one or nore properties selPetiusdooesTB: he
group consisting of: a) does not block binding of BTLA to herpes virus
entry nediator (HVEM; b) cross reacts with cynonol gus BTLA;, c) exhibits a
KD for binding to human BTLA of at nost about 2.4 X 10-9; and d) exhibits
an EC50 of from about 10-100 nMin an in in vitro assay neasuring B or T
cell acti vatohonhona[ Go@sidies e dietivesh &riome ndglents,nepeacd ke in hwmats onultseimties t o

an isol ated an g%/ or ant| en bi ndi tLr a&rqant tlg)h& reof which hi nds to
hunan BTLASCTE ‘h THPTaHE - O%Péa%ﬁ‘g%e FREQS A0S & 8 MGMAY AR BiGHse
consi st i ngamfbodiey obHAMS. Bidhdinnighn@ine BIspdnsk @eduliEM a [o}s 6ff SEpduciaetficaci dth

cynonol gus BTLA; and c) exhi for binding to human BTLA of at nost
about 4.6 RINPUG. ajdp Fefenfial g‘&#tﬁ“&ﬂ‘éljc%‘hﬁ?ﬁaﬁ’%ﬁﬁsa MAKEUTHy SHET PRIPER &Tes to

an i sol at egbdagARithd iMRfunORENItPr ofarideste Mtdodigd Nakolved ARE ProdRBSERE dMthélR
bi nds BTLA selected fromthe group consisting of hu Mab8D5 and hu Mab8AS,

wher ei n t hantdrdichdeyyhichaques vagiaply f‘Eﬁ‘%éF‘BT’K%e Bser Wil Burpdn copptartgegionidlig t o

HVEM [ 00244 4;n 196191 A-bO Mgk, £a08H; NBSH 84: 343‘9&13? NMBREVe?, rlmE@irfj"éc?e%l vhith }@'Bn!iss&* at ed
agoni st antibody or antigen binding fragment thereof which bi nds "BTLA

sel ect ed f heman Waiaglegagiorsodnsli @@usﬁgowanh Ce b 2l vdorhy staong Jubitantiboy, respleaseei n
the anti bog%e aegﬁx%hﬁlkt(iﬁ% lll&fnn% @ﬂ%l@% é% 1§ Jtﬂgke??nlﬁbﬁ‘gf A edefte R

[0025]In vy I't1on ment the nve tion relates to an Iso ted
ant i body oregamtlnglmh chinredfic pgtitfodzeg mag tstilf tﬂ@ulemunWantchnmnmeIBdityAmp@umm sing at

|57 50" PR oTRARSENRCk o QTP S RUAAINS BARIRY rRR P
consi sti nglaps SEQatidbldNdsmaind ,on®, mamoh ffamé\@d)}lzﬁ](zlm lylﬁilanmﬂdoﬁ)llﬂlﬂaieelemitﬁmdtoﬁent S
the invention relates t sol at ant ago nt i YV Qr en bi nd| ng
fr agmont t FEIEh PGB TAS EHeR, TBRpF 4 oty Pu o b YeepRay

sel e\c/}_| e((j:D]ICQ (I(CjQSBI b&erge lQBmtls:gn;sH@mv?ﬁ QDR EE@ekEhaE@é‘stsuuZﬁ nO?ZIIIElfQ(Q'I&BI ﬁ'é“dt ﬁlt alnlgeast
one omai n sel ected fromthe group consistin S.: :
20, and 212ntbagy spdthe) samesbipding DOPET 'g 3128‘2“ Py 2fP lﬁlnye‘fha&&“di ip TgRgvorK

enbodi ment gestdigs (FRY SRR lml@ae[scm 1@ 5upPbitie AumBkikdAOAYib&iestiMol € Bften
bi ndi ng fragnment thereof, npri Si ntg eavy chain variable regi on and a

| i ght chai FFHeq @mr@e%@ﬁ&?n bwﬁ&géf ity é<)ab%tl‘féalh@§%) Jetrammol A+ 4B Wailsi on
conprises le,@MMEDRCkMriH ?%@nﬁﬁnmorﬁﬁgld@ Pelervhiiod 8D DBMHEY of tPlﬁhﬁl)ﬂzedand

(b) the light chain variabl'e region conprises the am no acid sequence_of
SEQ | D NO antdodppsnstiuglsthag h@nnt)eported it is difficult to predict if a particular sequence will

result in the antibody with the desired binding, and sometimes biological, properties. See, e.g.,
Queen et al. (1989) Proc. Natl. Acad. Sci. USA 86:10029, Gorman et al. (1991) Proc. Natl.
Acad. Sci. USA 88:4181, and Hodgson (1991) Biotechnology (NY) 9:421-5. Moreover, most
prior studies used different human sequences for animal light and heavy variable sequences,
rendering the predictive nature of such studies questionable. Sequences of known antibodies
have been used or, more typically, those of antibodies having known X-ray crystal structures,
such as antibodies NEW and KOL. See, e.g., Jones et al., supra; Verhoeyen et al., supra; and
Gorman et al., supra. Exact sequence information has been reported for a few humanized
constructs.

[0019] The need exists for anti-BTLA antibodies, and in particular anti-BTLA
monoclonal antibodies, for use in treatment of human disorders, such as inflammatory,
autoimmune, and proliferative disorders. Such antibodies will preferably exhibit low
immunogenicity in human subjects, allowing for repeated administration without adverse

immune responses.



[0028] I n yet additional enbodiments the invention relates to an isol ated
anti body or antigen binding fragnent thereof, conprising: (a) a heavy chain
vari abl e weghon1@BR1L conprising the am no aci d sequence POfi/USEQoIBIRED 5 ( 8D5
HCDR1); (b) a heavy chain variable region CDR2 conprising the am no acid
sequence of SEQ ID NO 6 (8D5 HCDR2); (c) a heavy chain variable regi on CDR3
conprising the am no acid sequence of SEQ ID NO 7 (8D5 HCDR3); (d) a light
chain variable region CDRL conprising the ami no acid sequence of SEQ I D NO
12(8D5 LCDR1); (e) a |ight cHAMMARY|QBTHE BYWVENTIYIR2 conprising the amino

acid sequ of SE . . COR ) nti- A 'gl':% Polohd i riabl e
regi on CDg\Qﬁgoc}rrpri s?ﬁ%gf%@té#%ﬁggg%l%} seq%nélnce ofé akg%sq%g{ng%@LéDRS);
wher ei n t hmomnddshally memedicksi awludingbhighl sbiBlihg) affivdticdo esutradizing | aveikitibs, ngbiodg t o
HVEM [0029].1n vet additjonal. enbodi nents the invention rel at to an

ol at e aerts et ang GemsETaRAY RS ey P deRtol fist e BRagt ol .
heavy chai the waitodiel ef the giesemt inhéition $n thh eegimentind disedse.or derived from a human

VH gene (S D NO encodi 8D5],; .and .(b) a light chain variable region
Chat 1e { HIPRHduct Theorin araucrs His iRt Jo e Ry ey an )

[ encodi ng §R%ihg fiBmei Relebe waizhi HagiYeo SginfB Gall Iy 1yxhphdsy S httdhualoP OBPLAY yet
addi ti onal enbodinents the invention relates to an isql ated_anti body or

anti gen bi FRURBRIGINE ORE PE MOTE ROPEIHES SlfFERdiiom theeSTabR FORSHING Ph L4 dpesmins tolagks of
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chain variable regi on conprises the am no acid sequence of SEQ 1D 9 or
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| ight chain); wherein the isolat ebl1 nonoc nti bo or antigen-fragnment
t hereof , is&tizat®ALA agoni st. [0031] I n certain enbodi nents, the heavy chain

and |ight j;n are exl.b j I far. i -chain
ant i body. %@2] In élg%p gﬁﬁﬁﬁ%%fiﬁﬁ%{&s?{% ngelletlfr?{-}ikrglggéq%ragaﬁl%(zﬁﬂ |0n&igr%g
fragment i sntigersibingling- freguanh theveod nvhitto Binds Ite homan BT.Ae ndvogirismptane dfheore
ant i body or_ant.i ge i,ndi ng fragment. | Fab. apt body. I ertai .
nboa ment EoP e ke RO dhe SRRl o BRR A og HIESl AvRMggy
| n cert ai ncressheatitnehh synontodgua BT dyid o) exritiiisgelp Borrtdidigg fortmgrae MTLAS ofaat
(Fabl) 2 anti boﬂé. %2 oL/ 014438PCT/ US2010/ 043182 [0033]In certain

enbodi ment TOSPRAIEARA XSy or antigen binding fragnent is a fully human

nmonocl onal [aR3) econtih AéditiorANémhbsdEhitentd, A23AYdnfiof flldiédi (0 af HOREHA AR OIS, antibiRly
anti body or antigen binding fragnent decc{ eases BTLA activity and/or
si gnal i ng. O BY8Y) PRdiag fragment dhaseiyhash inds; LA seledhsioliom theafpyryeansiingdiing

fragment i REMNEASPS and hu Mab8A3, wherein the antibody specifically binds BTLA and does not
block binding to HVEM.
[0024] In additional embodiments, the invention relates to an isolated agonist antibody
or antigen binding fragment thereof which binds BTLA selected from the group consisting of
hu Mab21H6 hu and Mab19A7, wherein the antibody specifically binds BTLA and also blocks
binding to HVEM.

[0025] In yet additional embodiments the invention relates to an isolated antibody or
antigen binding fragment thereof which binds BTLA comprising at least one V. CDR domain
selected from the group consisting of SEQ ID Nos.:12, 13, and 14 and at least one Vi CDR
domain selected from the group consisting of SEQ ID Nos.: 5, 6, and 7.

[0026] In yet additional embodiments the invention relates to an isolated antagonist
antibody or antigen binding fragment thereof which binds BTLA, comprising at least one Vi,
CDR domain selected from the group consisting of SEQ ID Nos.:26, 27, 28, and at least one
Vu CDR domain selected from the group consisting of SEQ ID Nos.: 19, 20, and 21.



BTLA activity and/or signaling. [0036]In yet additional enbodinents, the
invention relates to an isol ated pol ypeptide conprising the VL domai ns or
t he VH dowai2nsl/af43any of the anti bodi es or antigen bi ndiPeg/uSec@goesiss
descri bed herein. [0037]1n yet additional enbodinents, the invention
relates to an isolated nucleic acid encoding the VL dormains or the VH
domai ns of any of the antibodies or antigen binding fragnents descri bed
herein. [0038]1n yet additional enbodinments, the invention relates to a
conposi ti o02dhpri silmgyetoaditivnalnamted amenishtbel inventinm ralates ge an fisotatidraptibodygarent s

as descri bed. herei,n and a arnaceutical |y acceptabl e, carrier.or. diluent.
(o0seyrn vt e e e EnERaE R E TRk YorD B ReFieCRRoh Fho RTigft g o
treating avaiabidi teigion, ohesar (by tldehdaen hainexdpiabls Sie@ion aothpéisesatit | amihy acid BTLA
in a subject, conprjsi m, ni ring to.the ject. an effectiye amount
of the pha?"rﬁlﬁ%‘@ﬁ@cﬁdEﬂrﬁgsilﬁ]i(gﬁgﬁa eg@ﬂ’bbéﬁfk@r@?r{{gﬁﬁ Faim, Vesiablf KEg1on, y,
di sease or csthERed@e amBioked sbynehdtef SECSIBNGO: 8 (8BSHighd dhyinf T or B cells can
be treated by a BTLA agonj st anti body gi .e., a. disease or disorder that

n

i nvol ves t H928k esendB YB¥ additionalssabodimeats thenirentian Telates 40, ap dsolidandiiodyy or
treated by;gghkhMRAdiRY fddhént BERBE VondpHHGE: gry)a hbdVyC&atrAh A0 Qidie BbR1 T he
one or nore antibodies or antigen binding fragment thereof is selected from
the group ewnEising g asfinhgcifppgpece plu SKRLENNO:H (SIRABICIPRL); Ky MapIVgAchaingr hu
Mab4C7. [O oL R L ' LRI irh N a

met hod of ? E?rgagieir}ﬁ%lggn i nf%ﬁ%g?ﬁf@&hﬁ%@%?%ﬂ% (gi sor Hbe?@ﬁ%aﬁgsggﬁé%g

conpr i si ng(@dmeaystheini vagatdgregiond JIR 3 eomprising ttheofming acid sequbesd yf SEQdRtNQEN

bi nding fr SEh i . i rt.ad

enbodt ment L0 REDRAF( Sl by, ARl drdich COR EUBpRibe ok SnFLL R ovepes ot 1
group consBSEQiIgNOf 12(AP5 AR 107 (¢) b dightl chdinsariatde segfan. GDR2 Coroprising e smawe,

ul cerative colitis l Y . di sease infla t or. I _r,0si s
(eso " soranBathiee g o pRETR LS COREL sb 25 E1%ht @B Bt FERC
(RA), ost eoanprising the amiet 2ap@nEsics of SEQMDENQ; g 8DS LODRS);| wliegéin tasinkibady,

al l ergies, chronic. .o uctiyv ul nonary di se COPD), nultiple

scl erosi s, S%HP&%YS‘?‘E&%% ?‘ilds‘,?oegfl%ffﬁocg@%@ﬂ? tﬂg@%héﬁ sease (GVHD), juvenile
ear | y- onsefooRype | dn3abeikitionh) &fsdainddhts thejiBehiicirelasko afdblaw OFitiBBdySor
syndronme. Such nethods of treatnent may further conprise_ adm nistering one

; ay
or nore adantiged Parding, BrgRrot thegeohRARPEISING (@ aeayHRAND YefiAblecsgiop dhay is the
anti-inf| apgpRLATY 0REQRES frolh MBhandddighiRBQ BIROH) g&?ﬁ&ﬁng ebﬂ;] gﬁfﬁ? d&lhd S

rheumatoid arthritis. [0041] 1 n yet additional enbodi nents, | ammat ory

bowel di sofkpin varipbleapgien it is therpreduet of op derived Aomsa humpnofK gensHREQ IRNGQ:A e
ul cerative gald; é@S]?Qﬁer'biﬂftﬂé‘z{m&ﬂ%e&ﬂé’é{ﬁngtb%§B%ﬁgz [0042] In yet additional

enbodi nents, the invention relates to a hod of treating transpl ant
rejection #@0br gr dhtyetadditipnahersbodgnentie invention relates to an isolated antibody or

antigen binding fragment thereof, wherein the antibody cross-competes for binding to BTLA

with a reference antibody that comprises: (a) the heavy chain variable region comprises the
amino acid sequence of SEQ ID NO: 9 or SEQ ID NO:11 (8D5 heavy chain); (b) the light
chain variable region comprises the amino acid sequence of SEQ ID NO:16 or SEQ ID NO:18
(8D5 light chain); wherein the isolated monoclonal antibody, or antigen-fragment thereof, is a
BTLA agonist.

[0031] In certain embodiments, the heavy chain and light chain are connected by a
flexible linker to form a single-chain antibody.

[0032] In certain embodiments, the antibody or antigen binding fragment is a single-
chain Fv antibody. In certain embodiments, the antibody or antigen binding fragment is a Fab
antibody. In certain embodiments, the antibody or antigen binding fragment is a Fab' antibody.

In certain embodiments, the antibody or antigen binding fragment is a (Fab'), antibody.



[0043] I n yet additional enbodinments, the invention relates to a nethod of
treating diabetes type I. [0044]In yet additional enbodinents, the

i nvent i orwoebrtmE$4380 t he use of the anti body or anti genPbirruseog/ofiziagnent as
described herein for the preparation of a medicanent to treat an

I nfl ammat ory or autoi nmune di sorder in a subject. [0045]1n yet additional
enbodi nents, the invention relates to the use of the anti body or antigen

bi ndi ng fragnment as described herein for the preparation of a nedicanent to
decrease t0633icti vi iy coftaiBETmbodifn@dd,6the raniiletdy aat dintigem bindiggiogmeenis s3, fullje

I nvention relates t net hod of _increasing the i nmune response in a

subj ect coﬁ?ﬁ?a}nsl}l?{ﬁcegaﬁioﬁfesc?lg&%% agtﬁrboéj?('f ective anount of the pharnaceuti cal

conposi ti ofe0s4) t he d$ulogredh embodimentsaihn aatibolgi oreamtigen binding rfeagarentddcesases

ant i bodi es anti.gen bi ndi fragnent thereof is hu Mab4C7. [0047]1n yet
BE Adt iBireor iy

addi ti onal TYE P ®vention relates to the use of an antagoni st

anti body amogsiscri bgfl cBedigietbb@imehBethpr MEBSBL brOftighn dinda@ £ t idceases
increase the activity of BTLA [0048]1n yet additional enbodi nents, the
i nvent i on PELAtedvitysnd/Resignalingf  any of the antibody or antibody fragments

described fyosgl N f ol JéARDhA nibd8imehQOMOlidvandH repetdité e NdlarAHRAGEHERRL S,
the invention relates to a kit conprising any of the antibodies of or

anti gen bi srAmBingrthy Yerfogains ¥ the ¥y deaeis of dnpebde ntipedienrginticemhinding
enmbodi ment g, o O deBitRE hQBinr €l ates to a conpl ex conprising BTLA and any one

of the antlgody or antigen binding fragnents descri bed herein.
[0037] In yet additional embodiments, the invention relates to an isolated nucleic acid

encoding the Vi domains or the Vy domains of any of the antibodies or antigen binding
fragments described herein.

[0038] In yet additional embodiments, the invention relates to a composition
comprising one or more antibodies or antigen binding fragments as described herein and a
pharmaceutically acceptable carrier or diluent.

[0039] In yet additional embodiments, the invention relates to a method of treating a
condition caused by decreased expression and/or activity of BTLA in a subject, comprising
administering to the subject an effective amount of the pharmaceutical composition as
described herein. In particular, any disease or disorder marked by the presence or activity of T
or B cells can be treated by a BTLA agonist antibody (i.e., a disease or disorder that involves
the presence of BTLA positive immune cells can be managed or treated by activating BTLA
receptor function). In certain embodiments, the one or more antibodies or antigen binding
fragment thereof is selected from the group consisting of hu Mab8D5, hu Mab8A3, hu
Mab21H6, hu Mab19A7, or hu Mab4C7.

[0040] In yet additional embodiments, the invention relates to a method of treating an
inflammatory or autoimmune disorder in a subject comprising administering an effective
amount of the antibody or antigen binding fragments as described herein to the subject. In
certain embodiments, the inflammatory or autoimmune disorder is selected from the group
consisting of inflammatory bowel disorders (e.g., Crohn’s disease, ulcerative colitis, and
inflammatory bowel disease), inflammatory fibrosis (e.g., scleroderma, lung fibrosis, and
cirrhosis), rtheumatoid arthritis (RA), osteoarthritis, osteoporosis, asthma (including allergic
asthma), allergies, chronic obstructive pulmonary disease (COPD), multiple sclerosis,
psoriasis, uveitis, graft versus host disease (GVHD), juvenile early-onset Type I diabetes,

transplant rejection, SLE, and Sjogren’s syndrome. Such methods of treatment may further



[0051] I n yet additional enbodinments, the invention relates to an expression
vector conprising the isolated nucleic acid encoding a pol ypeptide encodi ng
any of thwWOVbillon443R chai ns descri bed herein. In yet addipCirarsaé1osndiszii nent s,
the invention relates to host cell conprising the expression vector

descri bed herein. WO 2011/ 014438PCT/ US2010/ 043182 [0052] I n yet additiona
enbodi nents, the invention relates to a nethod of producing the anti body of
antigen binding fragment thereof as described herein conprising:

[ 0053] (&) codmprist adminixering sne gnemprec#ééi@pm ghgrdpentisi agentp, syeh asumenurestippnessiveder

condi tions Whl?tli 1eI n ; r2110 n%en% ¢ Iﬁ ?ﬁgﬁa{f Ce%ﬂgﬁh AR ?l?sﬁlcsimdérh%r ﬁ'%?fmatmd

produci ng popre r|S|ng eavy chai'n var
regi ons; amduh3054](b)recover|ng the polypeptldes fromthe host cell or

el ates Lol sol anbaehARi i) SBPOURPGCnE TR RGOS gt ARk Pueried

wher ei n t hgomniht becyp csmBEng Gme}PMBSs tiBeasbj uﬂdd:rmgvet olid L fhdntflamnatoey eoeece
anti body that conprises: [0056] (a) the heavy chain variable region
conpri ses £8&&nino acid sequence of SEQ ID NO. 23 (4C7 heavy chain);

[0057] (b) tdeaz] | ght 18R@t RddifidnaPBhBodiMentdNhe aRAticHeR14tdd G0 AN nBMod GF Gre@igueNCe
of SEQ ID 30 (4C7 l'ight chain); wherein the isol ated monocl onal

ant i body, grnsakent gisplin aag/ion ftvBRERIst disesey BTLA ant agoni st. [0058] I n yet

addi ti onal ggBpdi ment Ser bitridddl 8RbdAReE! B %eﬁt%r@&ldté%aat BdinBY Ok %'eﬁnr%E)Rd
encodi ng an i nmunogl obul i n pol ypeptide cdonprising CDR-L CDR-L2 and

found in adwaMﬂthhln vari abl e region that conprises the am no acid

sequence s ﬁfgﬁﬁf rthig yglEgdktBng‘c%nﬁg%r[eg%? e lifvetifbn ALt ABhse %mdainﬁﬁ&fys '

t he i nvent elates’to an |
or antigen binding fragment as described herein for the preparation of a medicament to treat an

inflammatory or autoimmune disorder in a subject.

[0045] In yet additional embodiments, the invention relates to the use of the antibody
or antigen binding fragment as described herein for the preparation of a medicament to
decrease the activity of BTLA.

[0046] In yet additional embodiments, the invention relates to a method of increasing
the immune response in a subject comprising administering an effective amount of the
pharmaceutical composition to the subject. In certain embodiments, the one or more
antibodies or antigen binding fragment thereof is hu Mab4C7.

[0047] In yet additional embodiments, the invention relates to the use of an antagonist
antibody as described herein for the preparation of a medicament to increase the activity of
BTLA.

[0048] In yet additional embodiments, the invention relates to the use of any of the
antibody or antibody fragments described herein for diagnostic use.

[0049] In yet additional embodiments, the invention relates to a kit comprising any of
the antibodies of or antigen binding fragments described herein.

[0050] In yet additional embodiments, the invention relates to a complex comprising
BTLA and any one of the antibody or antigen binding fragments described herein.

[0051] In yet additional embodiments, the invention relates to an expression vector
comprising the isolated nucleic acid encoding a polypeptide encoding any of the VH or VL
chains described herein. In yet additional embodiments, the invention relates to host cell

comprising the expression vector described herein.



i mmunogl obul i n pol ypeptide conprising CDR-L1, CDR-L2 and CDR-L3 found in a
| ight chain variable region that conprises the am no acid sequence set
forth in wAQiBd1N3 18. [0060]In yet additional enbodi meardaiS2elee43iRyent i on
relates to an isolated nucleic acid encoding an i nmunogl obul i n pol ypepti de
conprising CDR-Hl, CDR-H2 and CDR-H3 found in a heavy chain variable region
that conprises the am no acid sequence set forth in SEQ ID NGO 11. [0061]In
yet additional enbodi nents, the invention relates to an isol ated

i mmunogl obi#$2] pol ymemtiadéitiomfpmbsdingm@m?e fventDRela@s dnd nEDRANG pradwoiigi N a

heavy chai n,.th ri no. acid.seguence set
forth in Sr%fgall?t 0 %ggtﬂﬁ%% f‘%gn? “?Rlercfﬁg?% &3?% bgmln%%la comﬂrtlsmg the i nvention
rel at es t o[0as3]i soI a(aa)d newdiueing the:|1d>steldbcﬂeﬁtg1bam Heraiu rin guitbiel medijnel ypégpt | de
conpri sing and. CDR-L3 found in a light. chain varlf;\ble regi on

t hat conpr{% ’é‘oPsh & hﬁrﬁ’lnn&le d@?lﬁl SAH SHMENCE P *BlepYsd; RerspPrqduiag Polyp
2011/ 01443&}3@{51,4@2&]4%95@1&2@&Qﬁ&;}ah{lblyggloﬁglqha| onal enmbodi nents, t he

invention relates tgo an isol ated i mmunogl obulin 1? ypepti de conpri sing
CDR- L1, COR9%4 and EDR- L3eqoseiig Higpodynepddss fromdihs %?qllaﬂﬂcglnrr@@weéwnt hat

conprises fopssjam no 1@9&%&@%@ @%o&ﬁkn{s%& MveRticaEQatel t&\lQl 8latddORBBIdybry et

addi ti onal enbodl mentS, the invention relates to an isolated nuclei ¢ acid

encodi ng asntigerrbindige Swamen thaesfpeperciahe aniberls Fiegs-cmreeiqs fordpmlipg toaRHLADR- H3
found in aghe Yéfe 'aHg%%}r'ﬂ?a@L&nﬁr%gé on that conprises the am no acid

sequence set [0065] I n yet additional enbodinments,
t he invent iﬂﬁﬁﬁlr eI at é:s) thoheany chaih saredlel nagiom ogrhprings the apuahoypapsaqdence ofPEQsi ng

CDR- H1, CD@}N% %ﬁ‘ﬁa‘ﬁﬁc};“gk}nd in a heavy chain variable region that

conpri ses e am aci d sequence set forth in SEQ I D NO 25. [0066]1n
certai n ent9087Inent s (b)tthe sightrmhaineiadatde irefianeraiprisest the amchocacidoslqyenepdf JEQ ar e

useful in 5 ‘N}B)g(? (Afll,f7 l%%lé icﬂa?n)ar\}/hg‘r%}nl gcll%lated monoclonal antibody, or antigen-fragment
thereof, is a BTLA antagonist.
[0058] In yet additional embodiments, the invention relates to an isolated nucleic acid
encoding an immunoglobulin polypeptide comprising CDR-L1, CDR-L2 and CDR-L3 found
in a light chain variable region that comprises the amino acid sequence set forth in SEQ ID
NO:18.
[0059] In yet additional embodiments, the invention relates to an isolated
immunoglobulin polypeptide comprising CDR-L1, CDR-L2 and CDR-L3 found in a light
chain variable region that comprises the amino acid sequence set forth in SEQ ID NO:18.
[0060] In yet additional embodiments, the invention relates to an isolated nucleic acid
encoding an immunoglobulin polypeptide comprising CDR-H1, CDR-H2 and CDR-H3 found
in a heavy chain variable region that comprises the amino acid sequence set forth in SEQ ID
NO:11.
[0061] In yet additional embodiments, the invention relates to an isolated
immunoglobulin polypeptide comprising CDR-H1, CDR-H2 and CDR-H3 found in a heavy
chain variable region that comprises the amino acid sequence set forth in SEQ ID NO:11.
[0062] In yet additional embodiments, the invention relates to an isolated nucleic acid
encoding an immunoglobulin polypeptide comprising CDR-L1, CDR-L2 and CDR-L3 found
in a light chain variable region that comprises the amino acid sequence set forth in SEQ ID
NO:32.



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0067] Fi gures 1A-C show t he sequences of
the heavy and |ight chain variable regions of hu Mab 8D5. Figure 1A shows

t he mat urwoamwa448i d sequence of VH chain and the enco#cmgsnuoloeils2 aci d
sequence. The CDR1, CDR2, and CDR3 sequences are indicated with waved |ines
above the am no acid sequence. Figure 1B shows the mature am no acid
sequence of the VL chain and the encodi ng nucleic acid sequence. The CDR1,
CDR2, and CDR3 sequences are indicated with waved |ines above the am no
acid sequel963] Fi gude 3@ aﬂdiwi@naéeqmbmﬁmeliteatthﬂ eigvepion heeldtesavty  amd isblageidt

chain variable r ons H F r 2 e se nces
of the heaWn%I}?éFq%}ﬂéth Olgﬂ%ﬂtﬂe \9arrn mo?% k%g{glédnes:ggf cﬁggf@%%ﬁd& raeﬂgli
shows t he ar&ﬁmvﬁiab\lﬂkegmrahitdom@qmﬂemﬁo Mid seqﬁfalbdﬂseafnithtthEQrID(Nﬁ) B8g. nucleic
acid seque The uences e .indicat ved
o nes ahov OB, o TS ron s AROATeRe T SR TRl e Bt dudlhds e d
sequence O¢ndoliag Yh @mﬂlﬁﬁbglldlﬁhﬂ PO pl plide Bd)tﬁ]!)lﬁslnfg @DRA IS @PReAZand ODR-BBRouhd
CDR2, and CDRS sequences are jindicated with waved |ines above the am no

acid sequeH’c*b Cagy @l!f’r“évifé &}gné@'ﬁﬁ‘é‘ﬂﬁfée? g‘ﬁtaﬁ‘r‘%a%‘? sqaHench ashforth HUSFR dht
chai n vari gpj.e5regi ons of hu Mab4C7. [0069] Fi gures 3A-D show bi ndi ng and
cross reactivity features of hu Mab8D5 and hu Mab4C7. Figure 3A shows the
bi ndi ng pr Y06k of Ho Netbodditippl BmRediments.A ths pingensien skateHdocan| ioladgur e
3B shows t 0,3 T¢

ol 5. i gur Rl BEg e R PR DR ORI 0 X ©
expressed ohpitCHTableir¢gion mﬁt@em@ﬂ%ﬂlﬂ‘ﬁ@w acirbseiginende #rf fathafi SEQ IDFNQIZS Mab4 C7

for cyno xpre S

10070] F qul 685 A SR ser iR SRt fEn e LAERE LR AR e F et e
ant i bodi esuseﬁlllmhmleﬂhoﬂunfamangEMabmbudyng to CHO cel |l s expressing human BTLA.
Fi gure 4A shows that hu Mab4C7 bl ocks human HVEM bi nding to CHO cel | s
expressi ng human BTLA. Figure 4B shows that hu Mab8D5 fails to bl ock human
HVEM bi ndi ng to CHO cel | SRIEDRESCRIPTIONOFAHRDRAOWINGSI gure 5 is a graph
showi ng that hu Mab8D5, as well as hu Mab8D5 Fab' fragnent, inhibits
anti-CD3 i [odeTked pr digirex m-ithowfthmmqmncEI& afehd hdabyaidslighlt ORul2 y driaglerregoA- D

Puman and G NG WORRRY FERet A7 w8 o koML B0 Fa By BUOTAS B ML SGHaRL B

show ng t haﬁcohmgmmcleﬁcaaidl seque6d. | THeeSPRNSEDRY), dn@ IGDRBSselyionoesthre flidaBgathi S

decreased by h D5.
%vedulmes above the amino acid sequence. Figure 1B shows the mature amino acid sequence

of the VL chain and the encoding nucleic acid sequence. The CDR1, CDR2, and CDR3

sequences are indicated with waved lines above the amino acid sequence. Figure 1C shows

sequence features of the heavy and light chain variable regions of Hu Mab8D5.

[0068] Figures 2A-C show the sequences of the heavy and light chain variable regions
of hu Mab 4C7. Figure 2A shows the mature amino acid sequence of VH chain and the
encoding nucleic acid sequence. The CDR1, CDR2, and CDR3 sequences are indicated with
waved lines above the amino acid sequence. Figure 2B shows the mature amino acid sequence
of the Vk and the encoding nucleic acid sequence. The CDR1, CDR2, and CDR3 sequences
are indicated with waved lines above the amino acid sequence. Figure 2C shows sequence
features of the heavy and light chain variable regions of hu Mab4C?7.

[0069] Figures 3A-D show binding and cross reactivity features of hu Mab8D35 and hu
Mab4C7. Figure 3A shows the binding ptofile of hu Mab8D5 for human BTLA expressed on
CHO cells. Figure 3B shows the binding profile of hu Mab8D5 for cyno BTLA expressed on
CHO cells. Figure 3C shows the binding profile of hu Mab4C7 for human BTLA expressed on
CHO cells. Figure 3D shows the binding profile of hu Mab4C7 for cyno BTLA expressed on
CHO cells.
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[0074] Fi gures 8A-B are graphs showing that human recall T cell response to
tetanus toxoid challenge is increased by hu Mab4C7. [0075]Figure 9 is a
graph showoregiittiatsshuman B cell function is inhibited byChuSkabo®DESs2

[ 0076] Fi gures 10A-B are graphs showi ng the inhibition of peripheral blood B
cell chenoki ne production by hu Mab8D5. [0077]Figure 11 is a graph show ng
that hu Mab8D5 does not autononously stinmulate i mmune activity in healthy
donor bl ood. [0078] Figures 12A-B are Western bl ots showi ng hu Mab8D5 and hu
Mab4C7 (Fi (p07QRA) biHigliresgdA-8 BdvAha nultsuofMediBBShe gdlity i of gheTapbddies to block

phosphoryl ati on hg..12B) . 79],Figures 13A-B gryaphs ,shgwi ng, that hu
Mab8D5 supglfug%ns @lr}]dg%%)néIgBacr?hs §9%'eéﬁsfng€)hruo alnf]gir:]g i OP% ' 4% € Sgéq%aépé'ndent
manner . [ O8BOIET glockshitddr BVEMeEbGdiaphs GHO udisreaxpiesgdng hahad BELAeFHigde 4B
anti - BTLA agoni st anti ies dq.n elicj cyt oki tarmin human PBMC
ol tures, SRR RS Rl © e grtiah SN oo G bl byfissi gy

| FNy (Fi gsgTi4C), and TNFa (Fig. 14D) in human PBMC cul tures. [0081] Fi gure

15is a gra(%?L of day 28 ELISA results showi ng that hu Mab8D5 i nhi bited
human ant i [0k ecal IFi8W& 5 8 &Rl shayingthah fudpb8hSe @s well as hu Mab8D5 Fab

fragment, inhibits anti-CD3 induced proliferation of human T cell blasts.

[0072] Figures 6A-D are graphs showing the effects of hu Mab8D5 and hu Mab4C7 on
SEB-induced human and cyno monkey T-cell response.

[0073] Figures 7A-B are graphs showing that human recall T cell response to tetanus
toxoid challenge is decreased by hu Mab8DS5.

[0074] Figures 8 A-B are graphs showing that human recall T cell response to tetanus
toxoid challenge is increased by hu Mab4C7.

[0075] Figure 9 is a graph showing that human B cell function is inhibited by hu
Mab8D5.
[0076] Figures 10A-B are graphs showing the inhibition of peripheral blood B cell

chemokine production by hu Mab&D5.

[0077] Figure 11 is a graph showing that hu Mab8D5 does not autonomously stimulate
immune activity in healthy donor blood.

[0078] Figures 12A-B are Western blots showing hu Mab8D5 and hu Mab4C7 (Fig.
12A) binding to BTLA and hu Mab8D5 reducing TCRE phosphorylation (Fig. 12B).

[0079] Figures 13A-B are graphs showing that hu Mab8D35 suppressed SEB response
and B cell proliferation in a dose dependent manner.

[0080] Figures 14A-D are graphs illustrating that the tested anti-BTLA agonist
antibodies do not elicit a cytokine storm in human PBMC cultures, as measured by the lack of

production of IL-2 (Figs. 14A, B), IFNy (Figs. 14C), and TNFa (Fig. 14D) in human PBMC

cultures.

[0081] Figure 15 is a graph of day 28 ELISA results showing that hu Mab8D5 inhibited
human anti-TT recall IgG response in SCIDhu SPL mice.

[0082] Figure 16 is a graph of day 28 ELISA results showing that hu Mab8D5 inhibited

human total IgG response in SCIDhu SPL mice.

[0083] Figures 17A-B are graphs showing titers from individual treated mice
illustrating that hu Mab8D5 inhibited human anti-TT recall IgG response in SCIDhu SPL mice
(Fig. 17A), compared to isotype control (Fig. 17B).
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[0082] Figure 16 is a graph of day 28 ELISA results show ng that hu Mab8D5

i nhi bited human total 1gG response in SCIDhu SPL mce. [0083]Figures 17A-B
are graphsoshoviumgstiters fromindi vidual treated m ce PCTOseoaoidg2t hat hu
Mab8D5 i nhi bited human anti-TT recall 1gG response in SClDhu SPL mce (Fig.
17A), conpared to isotype control (Fig. 17B). WO

2011/ 014438PCT/ US2010/ 043182 [0084] Fi gures 18A-B are graphs show ng titers
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anti-B TLA antl BOd &S cD28/CTLA4 family. In addition, the ligand for BTLA is not a B7 family

member, but rather it is the TNFR superfamily receptor herpesvirus entry mediator (HVEM)

(Sedy, 2005). HVEM is expressed on peripheral B and T cells and monocytes, and the crystal
structure of HVEM bound to BTLA has been solved (Compaan, 2005).
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[ 0089] BTLA knockout m ce have been shown to devel op spontaneous autoi mmune
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(Sedy, 2005). BTLA knockout m ce exhibit increased di sease severity in
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Ant i body-dependent cellular cytotoxicity [0096] BTLA B-and T- Lynphocyte
Attenuat or [0097] HVEM Herpes Virus Entry Mediator [0098] Hu Mab8D5 fully
human norwol2onali4ggoni st anti - BTLA anti body WO PCT/US2010/043182

2011/ 014438PCT/ US2010/ 043182 [ 0099] HU Mab8A3 ful |y human nonocl onal agoni st
anti-BTLA anti body [00100] Hu Mab21H6 ful ly human nonocl onal agoni st
anti-BTLA anti body [00101] Hu Mabl 9A7 fully human nonocl onal agoni st

anti - BTLA anti body [00102] Hu Mab4C7 fully human nonocl onal ant agoni st
anti - BTLA eintlioudsglys consistent with expectations for a human IgG4. These receptor agonistic mAbs

inhibit and suppress T and B lymphocyte activity in vitro, and also exhibit such activity in in
vivo model systems. Agonist antibodies of the present invention are distinguished by having
the ability to inhibit B cell activation by cognate antigen without depleting the B cells.
Additionally, agonist antibodies of the present invention are also distinguished by the ability to
target B and T cell activation simultaneously.

[0092] In addition to the four agonist anti-BTLA antibodies described above, the
selection also identified an antagonist antibody hu Mab4C7. This antibody exhibits immune
stimulating effects as shown in Figures 6C-D and Figures 8 A-B and therefore is expected to be
useful as a cancer treatment, or for treatment of certain pathogenic infections, and as an
adjuvant to a vaccine. The use of a BTLA antagonist such as Mab4C7 for stimulating the
immune response in the context of cancer is expected to correlate with these results as well as
results illustrating that blocking BTLA-HVEM ligation during priming of naive CD8+ T cells
contributes to enhanced T cell proliferation. (See, Derré et al. J. Clin. Invest. 2010, 120: 157-
167).

[0093] For BTLA agonists, the ability to suppress both antigen-specific T and B cell
responses will provide methods for modulating BTLA activity that are expected to be useful
for conditions such as arthritis, SLE, Sjogren’s disease, ulcerative colitis and Crohn’s disease,
as well as solid organ transplants (i.e., kidney, liver and other organs, including tissue
transplants). Current treatments exhibit deficiencies in part because suppressing T cells alone is
not sufficient to achieve the desired effects. The anti-BTLA antibodies of the present
invention may be efficacious for the treatment of arthritis, ulcerative colitis and Crohn’s
disease, as well as solid organ transplants (i.e., kidney, liver and other organs) by the ability to
suppress both T- and B-cell responses. The ability of each of the agonist antibodies of the
present invention, when re-expressed as an IgG4, as well as a monovalent Fab’ fragment to
maintain immune inhibitory activity in vitro and in vivo models, provides desirable traits for

novel treatments.

Abbreviations

[0094] Throughout the detailed description and examples of the invention the following
abbreviations will be used:

[0095] ADCC Antibody-dependent cellular cytotoxicity

[0096] BTLA B-and T- Lymphocyte Attenuator

[0097] HVEM Herpes Virus Entry Mediator

[0098] Hu Mab8D5 fully human monoclonal agonist anti-BTLA antibody
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[ 00103] HU Mab 20H4 fully human nonocl onal anti-BTLA anti body [00104] Hu Mab
15C5 fully human nonocl onal anti-BTLA anti body

[ 00105] CDE€CenlEamsat - dependent cyot oxi city [ 00106] CDRComrpirarsesnaniisy
determ ning region in the inmunogl obulin variable regions, defined using

t he Kabat nunbering system [ 00107] CHOChi nese hanster ovary

[ 00108] CTLCytotoxic T | ynphocyte [00109] EC50concentration resulting in 50%
ef fi cacy or binding [00110] ELI SAEnzyne-1i nked i nmunosor bant assay

[ 00111] FWAIO9Yody f HhaidalfAS rially buman mgndcmlrﬁgglhisﬂmtiim’hﬁamti&mbe regi ons

Fégllligi |nE @B??@DReukl ﬁggz[lggof}'ﬁﬂimg&% 0% a%om #ﬁ?ﬁ?@ﬁ?% erferon

[ 00116] | Co@edeident r &fu MabI9AS fhlly mgnannnd&(o%)nai Iagdmlst AR BTLA antibody

[00102] Hu Mab4C?7 fully human monoclonal antagonist anti-BTLA antibody

[00103] Hu Mab 20H4 fully human monoclonal anti-BTLA antibody

[00104] Hu Mab 15CS5 fully human monoclonal anti-BTLA antibody

[00105] CDC Complement-dependent cyotoxicity

[00106] CDR Complementarity determining region in the immunoglobulin
variable regions, defined using the Kabat numbering system

[00107] CHO Chinese hamster ovary

[00108] CTL Cytotoxic T lymphocyte

[00109] EC50 concentration resulting in 50% efficacy or binding

[00110] ELISA Enzyme-linked immunosorbant assay

[00111] Fw Antibody framework region: the immunoglobulin variable
regions excluding the CDR regions

[00112] HRP Horseradish peroxidase

[00113] -2 interleukin 2

[00114] IL-5 interleukin 5

[001 15]A IFN interferon

[00116] IC50 concentration resulting in 50% inhibition

[00117] IgG Immunoglobulin G

[00118] Kabat An immunoglobulin alignment and numbering system pioneered

by Elvin A. Kabat ((1991) Sequences of Proteins of Immunological Interest, Sth Ed. Public
Health Service, National Institutes of Health, Bethesda, Md.)

[00119] mAb or Mab or MAb Monoclonal antibody
[00120] MES 2-(N-morpholino)ethanesulfonic acid
[00121] MOA Mechanism of action

[00122] NHS Normal human serum

[00123] PCR Polymerase chain reaction

[00124] PK Pharmacokinetics

[00125] SEB Staphylococcus Enterotoxin B
[00126] TT Tetanus toxoid
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[00117] I gG nmunogl obul in G [ 00118] Kabat An i rmunogl obul i n al i gnnent and
nunberi ng system pi oneered by Elvin A Kabat ((1991) Sequences of Proteins
of | mmunowvogotali443at erest, 5th Ed. Public Heal th Servi ceCTNsRé10M083182
Institutes of Health, Bethesda, Md.) [00119] mAb or Mab or MAbMonocl onal
anti body [00120] |IVIES 2-(N-norpholino)ethanesul fonic acid [00121] MOA
Mechani sm of action [00122] NHS Normal human serum [ 00123] PCR

[00127] V region The segment of IgG chains which is variable in sequence
between different antibodies. It extends to Kabat residue 109 in the light chain and 113 in the

heavy chain.

[00128] VH Immunoglobulin heavy chain variable region

[00129] VK Immunoglobulin kappa light chain variable region
DEFINITIONS

[00130] So that the invention may be more readily understood, certain technical and

scientific terms are specifically defined below. Unless specifically defined elsewhere in this
document, all other technical and scientific terms used herein have the meaning commonly
understood by one of ordinary skill in the art to which this invention belongs.

[00131] As used herein, including the appended claims, the singular forms of words
such as “a,” “an,” and “the,” include their corresponding plural references unless the context
clearly dictates otherwise.

[00132] “Activation,” “stimulation,” and “treatment,” as it applies to cells or to
receptors, may have the same meaning, e.g., activation, stimulation, or treatment of a cell or
receptor with a ligand, unless indicated otherwise by the context or explicitly. “Ligand”
encompasses natural and synthetic ligands, e.g., cytokines, cytokine variants, analogues,
muteins, and binding compounds derived from antibodies. “Ligand” also encompasses small
molecules, e.g., peptide mimetics of cytokines and peptide mimetics of antibodies.
“Activation” can refer to cell activation as regulated by internal mechanisms as well as by
external or environmental factors. “Response,” e.g., of a cell, tissue, organ, or organism,
encompasses a change in biochemical or physiological behavior, e.g., concentration, density,
adhesion, or migration within a biological compartment, rate of gene expression, or state of
differentiation, where the change is correlated with activation, stimulation, or treatment, or
with internal mechanisms such as genetic programming.

[00133] “Activity” of a molecule may describe or refer to the binding of the molecule to
a ligand or to a receptor, to catalytic activity; to the ability to stimulate gene expression or cell
signaling, differentiation, or maturation; to antigenic activity, to the modulation of activities of
other molecules, and the like. “Activity” of a molecule may also refer to activity in modulating
or maintaining cell-to-cell interactions, e.g., adhesion, or activity in maintaining a structure of a
cell, e.g., cell membranes or cytoskeleton. “Activity” can also mean specific activity, e.g.,
[catalytic activity]/[mg protein], or [immunological activity]/[mg protein], concentration in a
biological compartment, or the like. “Activity” may refer to modulation of components of the

innate or the adaptive immune systems. “Proliferative activity” encompasses an activity that
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Pol ymerase chain reaction [00124] PK Pharmacoki netics [00125] SEB

St aphyl ococcus Enterotoxin B [00126] TT Tetanus toxoid [00127]V regionThe
segnent oWolgG/aks8ns which is variable in sequence bet wegsdimesient
antibodies. It extends to Kabat residue 109 in the light chain and 113 in
t he heavy chain. [00128] VH nmunogl obul i n heavy chain variabl e region

[ 00129] VKI mrunogl obul i n kappa |ight chain variabl e regi on DEFI NI TI ONS

promotes, that is necessary for, or that is specifically associated with, e.g., normal cell division,
as well as cancer, tumors, dysplasia, cell transformation, metastasis, and angiogenesis.

[00134] “Administration” and “treatment,” as it applies to an animal, human,
experimental subject, cell, tissue, organ, or biological fluid, refers to contact of an exogenous
pharmaceutical, therapeutic, diagnostic agent, or composition to the animal, human, subject,
cell, tissue, organ, or biological fluid. “Administration” and “treatment” can refer, e.g., to
therapeutic, pharmacokinetic, diagnostic, research, and experimental methods. Treatment of a
cell encompasses contact of a reagent to the cell, as well as contact of a reagent to a fluid,
where the fluid is in contact with the cell. “Administration” and “treatment” also means in
vitro and ex vivo treatments, e.g., of a cell, by a reagent, diagnostic, binding compound, or by
another cell. The term “subject” includes any organism, preferably an animal, more preferably
a mammal (e.g., rat, mouse, dog, cat, rabbit) and most preferably a human.

[00135] As used herein, a BTLA agonist antibody refers to an antibody that binds to
BTLA and enhances its coinhibitory signal to B and T cells.

[00136] As used herein, a BTLA antagonist antibody refers to an antibody that binds to
BTLA and prevents the coinhibitory signal delivery to B and T cells.

[00137] In an embodiment of the invention, where possible, a composition of the
invention is administered to a subject in accordance with the Physicians' Desk Reference 2003
(Thomson Healthcare; 57th edition (November 1, 2002)).

[00138] In certain embodiments, the anti-BTLA antibody or antigen binding fragment
thereof can be administered by an invasive route such as by injection (see above).
Administration by a non-invasive route (e.g., orally; for example, in a pill, capsule or tablet) is
also within the scope of the present invention. In an embodiment of the invention, an anti-
BTLA antibody or antigen binding fragment thereof, or pharmaceutical composition thereof, is
administered intravenously, subcutaneously, intramuscularly, intraarterially, intra-articular
(e.g. in arthritis joints), by inhalation, aerosol delivery, or intratumorally. In certain
embodiments, the anti-BTLA antibody or antigen binding fragment thereof is administered in
combination with a chemotherapeutic agent (e.g., gefitinib (e.g., Iressa™)) administered orally
in tablet form. In another embodiment, the chemotherapeutic agent is paclitaxel (e.g., Taxol®)
which is administered intravenously.

[00139] In yet another embodiment, the anti-BTLA antibody or antigen binding
fragment thereof is administered in combination with at least one additional therapeutic agent,
such as, but not limited to other monoclonal antibodies directed to CTLA-4 (e.g., AVASTIN
(bevacizumab), MYLOTARG (gemtuzumab), BEXXAR (tositumomab), RITUXAN
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[00131)] So that the invention nmay be nore readily understood, certain
technical and scientific terns are specifically defined bel ow Unless

speci f i cavbyodafi43ed el sewhere in this docunent, all otirer/usectninat and
scientific terns used herein have the neaning commonly understood by one of

ordinary skill in the art to which this invention belongs. [00131] As used
herein, including the appended clains, the singular forns of words such as
"a," "an," and "the," include their corresponding plural references unless

t he cont exfritatimab), yIEBiCEP&II‘éQra@mhenW))s et pipRoTEAndsAwving sinitan effectss ngantd thati on, "
and "treatnent," as it sane
meani ng, egcgl.v?"’eé‘élﬁ e\l/la{)tr?sggt C%ﬁsrr{ldlga%ﬁlgnéug atcpoghfgr%tg% 8&? mHR}}’CP,{E mcrugglépt or
with a |igepd] iméresensi (@i Ciateefdront zhphavmmlebhy) tifterferom tgamimao B pagdeats t tht.

"Li gand” enconpasses nat ur al and hetic ands ., Ccyt oki nes

cyt okl ne v BPVER Gmon AR R B et h oty el AR R e it e oG om
anti bodi es ]:)vholhl @lkinl@sat@ sl &&TB}@ﬁ?aSthaﬁofs rgahdtlc?n;t awatéﬁg antige@s (e. goeaddndarus

m metics of cy i.nes_an tide m cs of antibo Activation' can
refer to nglqod%f&qn\gg}s ﬁ]‘élgf H@’B’P“a‘f ‘ge%‘%%rsﬁ%t?mﬁ@éha‘tﬁ bepg algefaﬁéthtﬂ Ys by
external OkjvBNy ERNARN G| enha@fek Ofhsir infRAmP OptSpartiese (dg. a%lo%o&'sehcndrihb S&UE,
organ, or organi sm _enconpasses a change 1 n bi ochem cal physi ol o i cal

behavi or, &mphocyiesnBeashakirspeing eifel chemefbrigsrdnageais SHF}gPSatbelPPt\MHtIW A0a

bi ol ogi cal f@é}iﬁ@{ phifle, rﬁét‘ﬁ&reﬁ?ite g%t?)%os‘?d%or&ﬁﬁh@&n Qhixabat fudRburacil, cytosine
differentiation, where the change is correlated with activation,

stimul at | oArabigpside ek rand phtingnteniaining AZENtSTBBARE nmoweﬂteraszm& of
progranmm n ] esqr t he
D1 i ng of ejgebiie 18 Hdekps (e SPROSPONCARIBOMICHAT B da deel ebfoo
activity; noigehe 'Ihb p¢mltlyattoo Tsyi bl be rdmiesteedinpoabgiaten with ceytbklaet grgbwthg,

gICI T \e/: ?Inéls?gor S%l(f_lll is B (L){rla‘t ﬂe(arto dl\g tel"‘igY%Ellé fz:tn CrtnI I\llds{l%nulat 2 'r[upc eol eguslluj el ﬁgyOf
al so ref er btumoatitited to)CpG’lODNcRmat:lﬁﬁg (adso lnnivntaaPm‘Mtgxe,ckk' IW(t)ZDOGAé)DB463)

col 1, "o g 1oafl O BRAERRRG, inberll sbtimerls A YR GHCE B AL Skt

speci fi c a®inditigt fyagneng th.erebf: 6ztrﬁbey ‘adlrﬁln&mfrdd\/int qo}dbﬁr[@wp mathednfibodi®r such as anti-

compar t mentC ey f st !, el dbsenfeD LD oS o 5o Ut e

of the innale7863,84% r@s@acnivuye i mune systens. "Proliferative activity"

enconpasses an activity that promotes, that is necessary for, or that is
speci fi cal 190148k oci A@BPANtions can bg admipistered withmedigal deyicsh knoyen ifehg arg For

cancer, tURRkSple @ﬁﬂn@a@étﬁtca%“po&ﬁ@fﬂ&f tAE FREARR callBd &fhifRlefed b@%ﬁectlon with
angl ogenesi s. [00134 "Adm ni stration” and "treatnent,"” as it applies to an
ani mal , hufdypodsKpie neednht al subj ect, cell, tissue, organ, or bi ol ogi cal
fluid, refeagabp CONPRCbnthadficak SSARRH P Gethib Binls

di agnostic détdgsjle or coérpom ti ém to the gnl ?rg i édlttrrlal?t aguﬁbgé@ Gil fered

ti ssue, orgdaw,a otedisiass bypodermi¢ injéotion deded; it psathi alvicesndiscldsed it Hé?ntPatectan
refer, e.gay..t Ia i t SEAL d
experi ment aoS @?%mﬁs @@_@8 5@ é‘ﬁ g%&?sf esﬁjég%gggggé? Jclgn% g@t’é%gfgzg(%g%gent
to the cel lor44865#.1 as contact of a reagent to a fluid, where the fluid is
i n contact the cel | Adm Z,ﬁmratl on" and

i 1 .
vitro and e@]\‘/‘?Lo tr ’aatmr?eer%ts ogf 4™ lélf’ é/ gloflgngbemm cﬁ%gﬁ?tf)grt'?glc,n
bi ndi ng corphatmndutiosl bmnmntohermdedel UBhePdieit nNosubtj8e603 whithudiedo®8Yyan

organi sm pre bl ni_mal referahly.a manmma nouse,
Goocar PBbREde sligSialRof Pume B fahe mireli Bo ooneodSutien b maeny

BTLA agoni s'»to a7 peslywhich @isslobed AMedibitiodddfsioh nisfcdaelt\enﬁgf kRdRRbnethances
its coinhibitory signal to B and T cells. [00136 used herein, a BTLA

ant agoni st PERFISE BRfHSOR BY% L6S 1 itegh Nant: Ao wihich déicf’ﬂﬂ%,s % wariie AloghEnplanéapisnt
the coi nhi Bh{,Q6Y agiati@l fofl 8BS dry &1RRY; T.$ &l eﬁt pfoOQléJ 146) vaichedTRadEgTent

of the invention, where possible, a conpodsition of
an osmotic drug delivery system having multi-chamber compartments Many other such

implants, delivery systems, and modules are well known to those skilled in the art.
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invention is admnistered to a subject in accordance with the Physicians'
Desk Reference 2003 (Thonson Heal t hcare; 57th edition (Novenber 1, 2002)).
[ 00138] | rwoentizium3gnbodi nents, the anti-B TLA anti body ecTasteigemsis: ndi ng
fragnent thereof can be adm nistered by an invasive route such as by
injection (see above). Adm nistration by a non-invasive route (e.g.,

orally; for exanple, in a pill, capsule or tablet) is also within the scope
of the present invention. In an enbodi nrent of the invention, an anti BTLA
anti body ol00¥li gen “Bieadi org trrfra&iggﬁemeuwhm @émini&tﬁr phgrapgueéutagowl suwbngposi ti on
t hereof, | rly,
intraart er?og?q%gl,tlgﬁ %Iﬁglgq?tl UF&%%?I%?I[&Y QFCOEI%L%IF hvg[&dogn}ﬁ?e%lgloétl on,
aer osol de¢xtarsally, to carpaneut rhavingonabt worel dlseraser sympltbmmﬁoo dAhlchrthcs agehhmsambWH BTLA

ant i body or antl ment eof dm ni st er nmbi nati on
M th a ehehRRuE IR Rl A B R Rietsd (8 S o GBS p a8

adm ni st er gt @rxad)rb)dlseﬁkets@ﬁbatnsflﬁmm tréaltbdaffhﬁélhaﬁ peﬁm@tdjnmméthertti}emducmg the
chenot her apeuti.c gtgent S. paﬂclzl itaxel (e.g., Taxol Oé whi cp gs adm ni st ered
i nt r avenou$BLFSsiPRTFoPRiRIipE the; agIEeNon: PETRIOM{SH Y FAY 1 ‘B@FU;X HFASYBRAy or

antigen bi &%&é&g Tre agibant oftahBéraputié Sged HahisSHRERE th RGP hiApdr@ulaMdisBasa t
| east one additional therapeutic agent, such as, but not limted to other

monocl onal SYAH9TB ddlsetefarredde g dhe gheranentionlly effgetive ameuny "N SPRCICERFRES)
MYLOTARG ( geftudiiadihe d%Es%%Bte( Las 'ala&l WRIERLIf: mBFM#\M frle taYifity Bphe dREERGEPTI N

(trastuzumab)), or protein gands having simlar effects nts that
activate aﬁ1q1tgae¢¢81mdersmn$eng tl@enarlgnt( Mwer # lisease pymeptomhey bﬂghag@sate®mébl s,
nonocyt es) f et a)
't ort er ontseRel W B e bi3nEh GO iy By phdsik LELAE, SRl
forns, i ncpodideny tquas;tssltlm: gnenity on progreeyen siatunofl thafeymptowh oWaile eh fmbgdimeds and
derlvatlve e icall e i ( ru ncoded
anti gens) ; 3 hlt‘3 I%Jgart g%fgr[gg)he(ﬁ% yF&Pﬁe |ﬁr$Te’}uﬁ§&e Og?}g Cle 8 Pu%cgggépﬁ gnéoéﬁ)t ered
either in vﬁfecov@m dleviating the qargethdisease stylrrqnltmn(s)nmﬁverymaup:ﬁr itisbauld ellayiate the
aut ol ogous, dendritic c hocyt es,..heat s

Chenot hor st feeat, it 2GRy SBpineFmBRE PRl fRhhdniany

met hot r exaktetistieAl 3OBAKE), in A AresIVIE hdthe BANANS $-test, IthehPFueaahd U-tey b@sidigs to

ar abi nosi de_ ( Ar aC) and pl at] nu C al nin en anong nunerous ot hers.
Exanpl es og” 1'ini%l ﬁ‘ﬂeKF“S Vﬁ't‘l i} %Jéteg‘) SW@PWA (‘ﬁ'i/pangn@e

nmel anona- dwllc\,jﬁgh @gloo antigens. The conbi nation may al so be adm ni stered
in conbination with a cytokine or growth factor such as but not limted to

GVt CSF, or [MH4H an i'HRe & ﬁillté%ll‘%? 3 4 (AR, GETINAYctr rasAashsulient feR Ped to
CpG ODN PFapl284R &@dnﬁ&ltkﬁiﬁ)ﬁﬁylﬁé"tlcPBP EntatRRemYRARA 7 {PABEEA -and dia ostlc
[00140] Addi tionally, in certain enbodiments, the anti - BTLA anti body o

anti gen bi Apfilisgfions. ag‘ﬁtqqtmetnhe%eléfap@&ﬁ ttbe hanai.nyeserinaeyel of reseaseh ubiact. o chiLt h
ant i bodi es n t in
0's. pat ent o H " FreBOt b At oA d BT qpotf o e it R RulBP O ki

[ 00141] Conpubgict.iacal, tssue, bleysmthgioal enmepagohenii oﬂphnrsdloglaalfu@du‘&e@tmm\;n)ﬁa Wﬂ”t he

art. For e i i

i 01 ot er AR0BhomitsB ALARGRLACE |ne HOHDO hdrt 8 e Hrabdify ANEN BITAGBRE

phar maceut iegalin dmrﬂm@ phasons c«zﬁmdah«phasn,vtammlso nitumipnaivbac e adnishorstneagenistwi t h
a need| el egsﬁgj\épod?r%c iEcL ti ontdeV| ce; such as the devices disclosed in
U S. Paten BoG° 14 1588 Yo2: 5,399, 163; 5,383, 851; 5,312, 335;

5, 064, 413; [(10,194]1 88Qn eértﬁii(knﬂaaém&ms4a159ﬁ; B36A z[lﬁeddﬂﬁanEml@al Bindiag fvs@inbntknom
i mpl ants aqg I es form adm ni stering Eggr maceut i cal osi tiQns

i ncl ude: 1eo 8‘?& Ng™ X! t‘%'Man\Bﬁ ® ?%EF*BE‘&soraneY &AMy slisgase or

i cro-inf U%leI"tld?MHB stitgéct &l 1%BE BSIUOE treRMbRd pRientibna coNt rol | ed rate U. S
Patent No. 4,447,233, which discloses a nedication infusion punp

del i veri ng OHATkat i oWithresaeqste antagorish PO BIRA Y igodiey, & CamTLRbAdgmens, the

4,447, 224, kit idl hr%&lhfééefér é’xaﬁ%[e' BPElngté&pregﬁérﬁ&taémlﬁr df'lﬁ'L A, QPb PO US
for continuous drug deliver whi'ch di scl oses

an osnotic elﬂﬁ’r@ﬂjloéie‘?fl ltﬂehgﬂnéjs e Y2V mad muilyt be- Eentadoerr Pfémmﬁér byneeteatiqmefy
ot her such griyp|. ﬁﬂ'ﬁaﬁd hgﬁld'b\ﬁﬁﬁﬁ'g, %&’tﬁ)tlt? % exﬁl’@glolﬁt) Gl E%aif Eﬁb&fﬁlnlentg MR sdale bhOSE

skilled in the art
condition is mediated by an increased level of BTLA, and/or HVEM and is treated or
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WO 2011/ 014438PCT/ US2010/ 043182 [00144]"Treat"™ or "treating" neans to

adm ni ster a therapeutic agent, such as a conposition containing any of the
bi ndi ng cwopouwnds43sf the present invention, internally ecTasteonadBy to a
pati ent having one or nore di sease synptons for which the agent has known

t herapeutic activity. Typically, the agent is adm nistered in an anount
effective to alleviate one or nore disease synptons in the treated patient
or popul ation, whether by inducing the regression of or inhibiting the
progr essi opreedntesiuioh deyensing H)A-BY EMfigaid bindiak, activin sureapiessiate g Ae@goniste

anount of a t peutic agent that, is ef tive to.a an artlcular
di sease syﬁoﬂ‘t maqn@hoqﬁ%srgs 5%58“‘?@ he§e1{1 he le@%cé(r ﬁlﬁeﬁﬁfmbaf’ﬁy?% & ¥ r@

arrpuEt )f naﬁnzﬂ‘ag ?hoMﬁl@radd ggl ﬂegnln‘lampmgnﬂaﬁngahef t hﬁS%(ﬁleetoiﬂmrﬁ@'aBjET?haBgz,ellﬁged and
wei ght o ient, an 0 e dr , j, Ci esire
response i pat| te 1""\/\V‘llé &b'lé[ f“g“é{?fs‘éteg'ff’rrr‘ﬁft 6‘351 hggfﬁee%‘?n%tg?lpé‘v‘?lﬁst &8 can
be assessedsebyntaah{an@éabw GAlchiRAsdes eaRitls, bofBirashdiolbgesthBlo g iyiSiacdl RRSFRN

ot her skilled heal thcare prOV|ders to _assess the severity or progression
status of EHaPlesyRosies seesificdonumamBEl-Mranay, B ceftaia ebadiaients; ¢gowBrtIdYitte. g. |
a treat nenBTPRI HOH PEcidf bth&d ﬁa@fhufﬁﬁﬂﬂuﬁﬁ%tﬂ\é"r @nb@&%eﬂ@tthb%@cfcfdﬁgtsbé’&ﬁd 'Por
alleviating the target disease synpton(s) in every patient, it shoul

al | evi at e hwean BTHA{mayi beoeaseplesclyspesifics jor ihman SThA andi may ngt exhibii SPP%%Srﬂf
nunber of ol art
such as t hgﬁ%llt ﬁgéﬁ?@éosg?gﬁgwﬁﬁgq%ﬁ??ﬁ@g? TLt%lelﬁ@Ué-s% gg?;vggggo r&m{sggle/ann
and Wit neyumamBTkAu@n@ﬁncc/\aIHunslntléHt_A (SphUcRSS) unlelsgrmlmm @ofdy momaass @t and
the W1 cox e 0 n

veteri nary st Pyt B BHLALBAAAR huh o8 LorRBL o 08 SLUUBR: of human
prophyl act BCFL;Arthqurlms/@nmluhk sAecermam NoeAAPZG@OBeﬂ"hae ate adwocht hhaagwohtlman BTLA
applications. " | es vet eri par search
20b ect. ot viplE ] rndioh vy BP1 afsheL R o HRE AkESE N Mn REERC

or ant agonr289 afnénoaadidsnimnleagth aand rmhlb&ulm:am 98%1 1dcﬁit1|ty “ﬁm&ﬁuEBTLWyaqueﬂwagcbfcal

conpart ment,, ySi [ dluid., "Treatment o al so enconpasses
S bt i ons Asria N RO S wiafemmieag ot Bhed JAREEPE A PR BE SrET

e.g., in thefdrinwfdsphase fidsc TrangirigakarRifs @GelBank 2lcs@sidh NANM D 10¥385B t he
agoni st or antagoni st does not cont act t he ceII or the receptor. [3&1#6]'”

certain enfashi Abalfesnatep-ixame exgfy ompRFedde apriant Larsiien ing shertRgPrreiny
thereof , ah@ff ack (ikdtfosPMGABRAIOACE@H oS0, (e do f0T8816) @BIpAEd B isdtb@Y eNnt i ng
any disease or condition in a subject in neéd of such treatnent or
prevent i on[041d%1 471 WhenrhumagpBELA tsgquenecagbdi diffen by jhapme.Afon skamriel @oseryad
certai n enho@ijIROLS muEah@nsCfﬁleinldoﬁ&rée% dh2hRidhe quVLAe}ié’s%'bﬁantBM Qﬁeeééa?ﬁegd

expression or activity of BTLA or by eflevated expression of its |i

(e.g., HVERplegiaal fragtidyeastthecmesg Bkl pleb@ {1a N5y, 1P ¥Q:3n b SE@ TR AMEM
[i and bi n sease
or Saonai 11 oot Pranfd b bddeig AKRGESM A BT L RO AETRR TR Repdil SIS RS

treated or apadwelegoisy. 'Eiecrsea’i'LAgs ®mmwmdamauﬂvebcgmhtmg It estG- tcnmylal or
expression. Anta st..anti - BTL i.bodj es a | ock
ehe et vi 1yge? B b A o OB 2y e PR R oP Waling
upr egul at i rgak, Nat. rlﬁmpmns,el 6@0 6191120@3 Ichemhnianet o, L énisinol], 006,%])3' I6614L 200%)." B
and T | ynphocyte at ua nd ' BTLA" enes/ praoteins are

"t er chang AL B SorhA IR HE FraBST oLPEARTIH BEY be Rt o BBBieomt SRIPBHE and
par al ogs. Mgy ex@aadipl,dodiain SOBTES tﬁﬂ&@lsf)écﬁ)ﬁcfaﬂy bbureky B laAriboay of ithe GRfah@i N
enbodi ments, cross-react with BTLA from speci es other than human. |n ot her
embodi ment Si5CRETENt i bodi es specific for human BTLA may be conpletely

speci fic fopoi3eman BiloArOkr BRV.ANG ueBX VI %en%ﬁﬁ? b8 %t Rhst @b%eaae&tmaﬁ aftfindCT 0SS
reactivity. The term "human BTLA" unl ess ot herw se noted, refers to a human

BTLA sequer€ié SCHFAwo BYIAD BILAH SEQ 1D NP&s SEQ IRNQi3Se0rhQ P Nkidbrpaker al |

human i sot Y@SmARNGhdBddefhiyY 3iRNhdd re%ﬂﬁ@s fixut Tld%ﬁ%ﬁ o lglifo &Th @eqﬁﬁdedasswnce
of human BTLA t hat has Genbank Accession 44003. There are al so at

| east two Humam WP Aompaiad ¢o BILAy aminarackl senensecef pherspetighfe.g, meged)i bed at

GenBank Ac N

nearly 98%(\c agfrlltgi&teé;% hﬂﬁmqﬁﬁﬂﬁix ség%gﬁc@g@of)ﬁicegzdégé}gn%%% g Afe%gyg@Thl S
vari ant repdeateaitts humen [Edikgepf SEQnIEX NiOs2, Shifdl 2 iN@desont HEQ IIBnyOr37i sobdirm of
289 ami no acids. Transcript variant 2 (GenBank Accession No. NM 001085357)
| acks an alternate in-frame exon, conpared to variant 1, resulting in a
shorter protein of 241 am no acids (i®oform 2, GenBank Accession No.
NP_001078826), conpared to isoform 1. [00149] The human BTLA sequences nay
differ by having, for exanple, conserved nutations or nutations in

non- conserved regl ons and the BTLA has substantially the sane bi ol ogi cal

o " o N A Y AN~ 1 I R 1™ I~ AN~ I ™ R I - o AN 1 N R 17N I~ =




isoforms or variants. In certain enbodi nents, a human BTLA sequence w ||
display no nore than 10 am no acid differences fromthe BTLA of SEQ ID

NG 2, SEQvORoN@138B8 or SEQ I D NO 37, or other isofornms @CTI®BRIN8HS2 ] N
certain enbodi nents, the human BTLA nmay display no nore than 5, or even no
nore than 4, 3, 2, or 1 amno acid difference fromthe BTLA of SEQ I D NO 2,
SEQ ID NG 35, or SEQ ID NO 37, or other isoforns or variants. Percent
identity can be determ ned as described herein. The term "i mmune response”
refers to ishiormger vanian$. Infegrtain xmbpdisents w@hlmyBHsA sequencgenlslispbay ol mese

by the Bbodd apfu el CunSRRO SRR T AN SHR| MDD PP s gp e

conpl ement NOt3abr othsubdfernsnorsatiands. il eextbamergbodlme;ntsj ahr:t huneni BFLAD inay a@isplay

elimnation fro hunan bo in atho cells o issues
it oet o Wit FOB S toEve g B flan o 74 of § Riq SAE B erte iipdhe REER® o0
pat hol ogi csEQllm‘NemrxﬂBQ)uD N(oBﬁraér $E(m1D Nel3I7$ oD bthel Befvefis of @ﬁHaEaﬂs] Parcetr t ai n
instances |t IS us% nduct ‘ol |.ary, studi,es on nouse an O%@}hg

P& te

ant i bodi es' 4 (4B & 2% gesqe ‘?9r Beig hir T ERURR SRYNEE t &

anti - BTLA paies &f X0k hmq;uﬂyx@fmowﬁéd aftSeeh Préentmig tceBy) PhdoaytRCleds, | |g¥§1u[ﬂ@y|t%§
anti-BTLA antibodi es. Wile any nouse BTLA peptide with desired features

and acti vi 2%l %“’&@TOH@EH“IF%PY@Q?F@Q%’ éh?rﬁlﬂ%"é OBHUBF Sstliveotnduding prtibedistiences
descri bed by om&saﬁﬁp&n%n?ént tmﬁtresu IR R tiveAdadabe t&ﬁ@%@&oﬂ&ﬂ@ﬁalmﬂ&l oidi ng
GenBank Accessi on P44002 (306 am no aci ds) coded for by GenBank
Accessi on fem fy2lpsresbedye o infagi elwthO[goowzl}mmqsmﬁanﬂeyted @iy pitbpgens,
Touse BTLASRELGECHRT LA SalEYe JABRInGH! ACkIAGRA 1BAfrlfof Skl Yupap

i nstances, any o ese can be uti or generating anti-nouse BIL

ant i bodi escellVMISQUBTLA splice vari ant s i ncl ude the codi ng sequence

NM 0010377 d I

onger 1 alSAFG, °)dhEERER HhDgeAT R BRA fo AR IR oA S Rl bl

transcri pt a@ibodes. aStutabquethodEs dsgleshetbed héreid cah b@@s@aﬂolgehﬁatﬂ&ﬂﬁmmﬁuﬁm no

ids in | th): which f [ 3

o o SRS A 55 LR Ge d SETEL BB, SPuk

(i soform Zmouéd]@ﬂﬁebﬁﬁldusmﬁ dbﬁfe&lfdfh,turésf@dta&tiMesamﬁ bdady to geatratesnduse BTYAF or m
f ti body that h bits t t t ! d

R R R Sl

monocl onal iNididgodedSank | Ackdstbinngo f AMM(IQ)QQ(B% rmﬁmhodse}lcoam ifdr08)i EBpBank

pol ycl onal antibodies, nultispecific antibodies (e.g., bispecific
anti bodi es)\ccastipmNezA¥29328P ps¢ PRRIFFRS ant i bodi es, chi meric antibodi es and

canel i zed gogiste dommddiickaly, ReglnBer ofﬁ%ugamh@mdewmamawwa ch@RdeériBd LA
anti body" or "antigen binding fragnent"” of an antibody (the "parental

ant i body") 2ehdbperas igstancay it ofothese erey by aKiliced b gencraing BRinousey BiTEA | y
i ncl udi ng ghidoaRst M’oné mn {plif v%tsai'ﬁhha@&e%ﬁﬁg%g Rhce/RM_861 1377 ROARNS
(e.g. one or nore t‘F parental anti bod %\ retains at | east
some of t heoi¢spendimg @p@maﬁidcsquenoef NPh@D1932808 tfar ﬂvaripilgsto@ynscanamlaetsl 6306

ant i body bi n I
Hab 2 ani iR SR Snd B Miker clcrBl £ vl bocbiBT ierticitn CefiBan
ant i body miNPe80A262 (3(8. agnino sgdsm; lelrmnobhudh @ses an cltemhte msﬁretoe fple aitt inbtbelBes

formed from ntlbodyfr nt s. L ndi_n t or derivative

otains. ot SR ERRReorR TS babend b g o ol ER O B et vi by 1 o

expressed @001&3}ro| arAdvasst Gerel exéeesrmblayubcﬁybremis mgmj/ fagneEintibsdydieat iexlabitsv e

retains at % ..7.0% 80O 90% 9 %, or 0% or e..of the BTLA

b ndi g, af A1 e SRR iRy STRBnk D80 i RE PdErapnF A MESHCU A ER ant i

BTLA anti geat bi xnﬂl|m@mﬂna,gmomkumanantfbohludanaomgsrfmaﬂdng@l ﬁbnd&ﬁﬁalcﬂﬂﬁaedlb's’a)t ive
'conservati ve vari ant s"

am no acid substi tut ferred

Tunct fon. EONSBRY b BRBSH, Hsbafie: (5ckctyYISReREE 2P, Diimaizstt y
alter its puRheAnibddes! ¥hilnéric BREbIARS MndbERHAG aﬁgmwm hRiRARs. 8s RLdh
antibodi es and binding fragments thereof. [00154]"1sol ated antibody" refers
to the purihpieiatheoiemay santisB BeA anghady) 9g “ensieps bindingrigegmeng uszﬁnc@ﬁlb@‘%t (thfeans
the mol eculgaksaiStissdny én%bllnffasg 'éq{?agﬁ’it:nt%tr R&feriPdiRL %Qh&%ub%@} Qf%é:a‘ffl iR S

nucl ei ¢ acids, proteins, liplds, carbohydrates, or other such as
cel I ul ar d@bleas adfragmgnoqi the ﬁ@tﬁeabl@xgewrazmu}ble felgions e gnong gomatee@DRs)sofﬁhﬁ
intended to refer to a conpl ete absence of such material or to an absence
of water, buffers, or salts, unless they are present in anmounts that
substantially interfere with experinmextal or therapeutic use of the binding
conpound as described herein. [00155]A "Fab fragnment” is conprised of one

| ight chain and the CHL and vari abl e regi ons of one heavy chain. The heavy
chaln of a Fab nolecule cannot forn1a dISU|fIde bond mnth another heavy

o Y T ] .




[ 00158] A "F(al: 02 fragnent" contains two |ight chains and two heavy chains
containing a portion of the constant regi on between the CHL and CH2

domai ns, wochittthat3san i nterchain disulfide bond is formedThsStewweumsishe two
heavy chains. A F(ab') 2 fragnent thus is conposed of two Fab' fragnents
that are held together by a disulfide bond between the two heavy chains. WO
2011/ 014438PCT/ US2010/ 043182 [00159] The "Fv region" conprises the variable
regions fromboth the heavy and |ight chains, but |acks the constant

regi ons. [Bonedpmihedy.dhahretaing gl least sraneofpthe bigding sperificity af the pargnialednsibedyt o

anti body f t : I 0S: . Of anth erein
t hese donallg%g[{ﬁge?éf E)I(rﬁ%s%g%tb &?ﬁgzg&g@ ﬁré%_‘le&%gf’ﬂ?}a%? i elﬂ?:ht%% tﬁ%&éﬁ%}rgﬁ%? “he Fv
pol ypept i dév firaginbres; diebqulidss digean pibygienptsingde-¢haink entitody wedeculdse eH srd; VL

domai ns whi c nabl es the scFv tao formth ired structure for.antigen

bi i ng. - Faroes e oSt aldhonid olf RS &SR B, &
MONOCL ONALbiAdNT¢ B@EM&fS, or \detivatild 3etaiRo aelelst riQ%acfditdVBOLA tentking Spivitn gehen deat | ag,
New Yor k, ...269-315. See also, Inter.national Patent Application .

Publ i cat | IS, MRPERFS P8 Ag aliasis s PSRl NoGnding Gagment P cerfatng Bigins g3
[00161] A "Wayaodm, sov, 109sly8b%, S0%N95 %16 100% G arvkd of the! BTLAGRAing anHmwed @bul i n
fragnment containing only the variable region of a heavy chain or the

vari abl e R aBbody iltgﬁﬁls%ﬁ’é‘inﬁ?‘_i fhat oD BTH<t anfisen binging foemawcan ydl4degi ons
are coval egnkefvdtRk N@dndM thnservR@R! hilfhol hdik Qlbdiifutiohe MeferRd boVal efnsGeiBE N

anti body. The two VH regions of a bivalent domain anti body may target the

same or di YEREHEr FynGtigarenservsd MeTanss ™ ¢f the prefhod wnihatyioggot sekstantiallyealter e

antigen bi mgfogg by TR ROAEHilkiiP BGHSount fefbOoDbAH MbbctidsCshdNBiYiGink NE.
same antigen Specificities. However, bivalent antibodies may be bispecific
(see bel owyagnjcpo1tbdtdds used herein, unless otherw se indicated, an

"anti - BTL OOMAI body LBl I’aﬁg]%&g{apef@r@w &Q%}{Eﬁ%ﬁ)n S Bf a%gldg)g%bflxgéﬂ'@%fﬁﬂ e

BTLA or a variant thereof, ny antige ragnent there
t er m " nonoinl soctatontaxt msahythe makcus edsuhsamialy free beotherttholagica midldézokty swhtaai ned

froma popul ation.of s t.anti al nogene ant.i bodjes, j..e. .. .the
v daar MR 340 eeSHBS MRS, BubdinBRIBORR SR nAluP Ach SR el etk fing .,
possi bl e ngbutlainédia.oGenetaliynthe narinstisotuts! tidwadt intended e fefee sentompicteravsence of

anounts. Mnopcl onal anti bodies are hi specific, heing directed agai nst
ol e SR SRl d SR of e ttent GG il el B SRt A RE! Dody
prepar at i ofhat mb@thﬂtaanl? Vinteii€t b @pﬁﬂi&h&ﬂtil%@h@ﬂqeaﬂiﬂ ideadti ths bidtlihg CbRPo@ads NSt

|

(or specific for) different epitopes. The nodifier "nonoclonal" I ndicates
the char act&FiSAPERE- anti body as bei ng obtained froma substantially

honmogeneoumopssiul at i ONELY fradhdnP'oldi Bprigdadofi SneN@ht ERaiP @nd BRSCLIUSE ASiable
requiring production of the antibody b ani: gartl cul ar nethod. For exanpl e,
8

. Y . Fo
t he monocl B&ions gherephsarechainy The heayx ¢haip oha Fab melseule\spanet fosm diadlds bond

i nvention gRY 1AGhdFRERyRYath iR 1davter i doma method first described by Kohler et
al . (1975) Nature 2567 495, or may be nmde bg reconbi nant DNA net hods (see,
H

e.g., U S [00336] No. 4n Bio, re@ign comppas twiphraey chein fmameld ¢peprisiteathe £fid e
G ackson el Al ARGy ERAY ThObM SD LBl e Rl O PERES Gt o1
Bi ol . 222: dE@fidsbmds hust bywamphebic BemactioatoffheGitdoRe65) J. Allergy din.
| mmunol . 16&13;]1 A "Fab' fragment" contains one light chain and a portion or fragment of one
heavy chain that contains the Vi domain and the C 41 domain and also the region between the
Cul and C 42 domains, such that an interchain disulfide bond can be formed between the two
heavy chains of two Fab' fragments to form a F(ab") , molecule.
[00158] A "F(ab'), fragment" contains two light chains and two heavy chains containing
a portion of the constant region between the Cyl and Cy? domains, such that an interchain
disulfide bond is formed between the two heavy chains. A F(ab') ; fragment thus is composed

of two Fab' fragments that are held together by a disulfide bond between the two heavy chains.
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[ 00165] I n certain enbodi nents, nonocl onal antibodies include "chineric"
anti bodi es (i nmunogl obulins) in which a portion of the heavy and/or |ight
chai n i s woenti/aai3swi t h or honol ogous to correspondi ng PEYASACION4I1R2

anti bodi es derived froma particul ar species or belonging to a particular
anti body class or subclass, while the renmai nder of the chain(s) is
identical with or honol ogous to correspondi ng sequences in antibodies
derived from anot her species or belonging to another antibody class or
subcl ass, H918Y| | asThe/Bymegiens compyses fheayariablgdegiens fegn |beﬁhgth%1§eatvv1@9d EgiHi bi t
t he desire ' ' by LYol S. Pat. No. 4,816,567; and Morrison et
al ., (1984?}1 rsgﬁ‘g%?ﬁe%@;w%%‘i".“%SA 81: 6851-6855). [00166] As used
herein, a [WWA6%eri c Thwatteivodsinglé-shaam Fahor Besdfy” hetiiody refhes to zantibdsly efrapmreatsn
froma fir [.b a 0 i . n i re the
first and 2%%@% gaﬁ??%‘o%@e@ g?%g}ﬁ 8€ngﬂt@8§%n e%b%@‘%%s&'%y%ﬁ %gﬁ)?{efm?ﬂg 2
vari abl e deingle pslypeptide bliain. n@chefallgntha fv aoly pdpaidy furthemoarpriees pgrol ypeptidallinkeri mal

(the "parenptal aptibodyy uch as .a rodent., and t const ant . domai n
Sequences. Braeah i Voad o RHar it FEOER ate 483 il RoPly, MRRRRF for
chimeric aaitigenhindihgd.| Hoe d estw okatly, tsee @luckihiin a9 VEHES EBHARNMAUDROGE SIPONS €
in a human_subj ect than the par | rodent ti body 00167] I n_certajn
entbodi mont MOVSEO NGB SHiEs BatT bb Hoadrhte a0 &05ar 6% Semesid Hazod e Vgt
domai n ant 'Bp.ozﬁ9e§-5. 308,alR; thterndeyhidedidia dAppBEatish Publidfdn NbI Wi S8/Bi epham
Sci. 26:230; Reichmann et alL %1999()? J. I'mmunoL Met hods 231:25; WO 94/ 04678;
WO 94/ _2559115-3-@..3“51\10!5’4?9.46{\%7.8 agd @Qoé 39). In one embodi ment, the present
invention pjoagildes sA NGlomafioAREBDIGNtiE bAAiiRmuBABRELIS! Rehclidil Whﬁn@lﬁﬁ%bﬂﬁinw th
modi fi cations such that single domain antibodieS are formed. [00168] As
used her ei fragmens cwmmngmnbﬁg@ varipblerragion of 2 beaylghain ghthi yardgple seaigrehe dighti t h

two antige ) NG i I ehhdd @ S 25 QB d . ; B jabl e
I i e TR ST e A S Al

pol ypept i dereataad bivglead-dgmany anvibedy) . TRy twesY m epgion iofi R éhivaldnh tomain tapdbosiandy t o

al l ow pairi t . . ins on the sanme chain, the dommins are
forced to B%gﬁtg%sﬁﬁgtgﬁ‘ﬁelﬁgrg#p%ggr%%ary domai ns of another chain and create
two anti gef@@b2di ng Ai'bieslentRinabiwlyl' esmprnises tasaotigerebinding sitdsullh yome jnsengs, EP
404, 097, 93/11161; .and |liger et al..(199 Praoc..Nat]. .Acad. Sci. USA
20 " 6a44- oraorpiny it S bndien esir R a6 ARPLeng AR PRGBS
Hol | i ger amdpdifiis@ee §ek30)5) Nat . Bi ot echnol . 23:1126-1136. [00169] As used

herein, th "hupani zed anti body! refers tao forns ntibodi es t hat
Contain solRAC SRSl ek s o G T, HaDSers 1

ant i bodi es.an lafitit@an @fadls, raisdtLagdiabiEtitinZa@ BTN briapelyiand théreXD 8RNl S8t genleStaehal | y
all of at Iteast one, and typically two, variable domains, in which all or
subs':]antl al llleﬁeoé'l I I O]l;pi he hyp;: VjaLl abl gdﬂ:?o?psgpgir[esgfﬂ?dqé Oﬁ Lgots)e of ad(
non- human IfgoYeaPg! Obmhe tBrm &hHéhoRlonal Gt § lag RhbddeHerein, ibbdyPHBRXiRE

(FR) reqgi orEs a?}; t hose of a human irrrlrunogl obul i n_se(;]uerr%cefl _T_hle hunmani zed
ant i bod?/ géz{nbﬁmoahlimry of éwwgiggom@ngs aigl?qdieé?f-@f thy mw:i@;mbom ,

i munogl obulBriGe ulhtRf 28 idefioal BleAhi-ARERmRE ntldfioR! G3eN

i nvention al sgni n%ﬁlug_’gbanti bodiles v%i 1‘#1 Ertodi %I ed e(or rgﬁg%ke' .EFC' rlgg{ ons to
provi de al treaychd psésenicinoninénanequintsn Moreekonaleangbodiay, ag; highly speditic, Heidg AirgRad
W2003/ 086 ; 20571 - i £ ' he used
o enhance B HAERBINEAR chiol SREBERS ChRen o RoRdtd) EbI ket
possi bl e bleyrécﬁaillaiil_adlucbfah_acltimdi: of @titﬁvgdioﬁdise_cta:d?gaihﬁr(amprci?q: ey diffemnisepitbpashe Fc
region inclyde amdna _acid chang: | iQns el.etipons X

| neer ti onsy M gr@ma]rRFhu T REERe, BE Pl e sy 808 B R PP r L fep .
Changes t o stibstanfiallyc Aomegesavua lpppulatidheofhuatibodidsf endofs mntd bodimesuddnast hquidpeut i C

anti bodi es, epabl i | e requent dosi ng,and_t hus increased conveni ence
and decr ea@é‘aﬁuﬁg@ %&h‘?’rﬂﬁ@’éyaw a“§é’é‘“’f5fl%§ E"gth(’%oﬁ%f)e’%mplﬁa %Pﬁ’i)(’“&ﬁ”}aﬂ".mt’lbﬂﬁﬁ%ol .
116: 731 at td 34-us&l in[406kdahkd Rethttke Plesdnt kvintion 4y B inhdoBly the ebredonat BetBsd

anti body that conprises human i nmunogl obulin protein sequences gonly. A
fully humarﬁraﬁﬁfog@s%/bsh@hl%taéi(wmf% DR ﬁ%‘ﬁ%mvz Be PR Wsre?qm'ﬂwﬁ@é@d in
a nouse, i M@ahdBUsSR, e, U.S0Pal. N&@ 4ilsredn Marhe efion6lodal QRiIERU SRy CAo be
Simlarly, "nouse antibody" refers to an antibody that conprises nouse

i munog! obd?qlﬁe%%m@h%sané dy libpgriee piing the éachniques degerivedin Gzeksan 47 9b 41°%ny
contain rat carbohydrate chains if produced in arat, in arat cell, or in
a hybridoma derived froma rat cell. Simlarly, "rat antibody" refers to an
anti body that conprises rat inmmunogl alsulin sequences only. Anti body
Structure [00172] 1 n general, the basic antibody structural unit is known to
conprise a tetramer.



Each tetramer includes two identical pairs of polypeptide chains, each pair
havi ng one "light" (about 25 kDa) and one "heavy" chain (about 50-70 kDa).
The am nowbepnvnad3sporti on or fragnment of each chai n maycCirrusbude4asyari abl e
regi on of about 100 to 110 or nore amino acids primarily responsible for
antigen recognition. The carboxy-term nal portion or fragment of each chain
may define a constant region primarily responsible for effector functi on.

Typi cal ly, human_|i ght chains are classified as kgqp and lanbda lig
% 985

chai ns. FulNemes 3oF 624-Atfhand Mk e ehald) drlok Bialc Pk dorr ¢x@mples »??ﬁ

del t a, ga%métpbﬂ)ospf ABPRYCON, mAnBodefd.na. the antibody's isotype as |gM
gD, 19G IgA and IgE respectively. Wthin |ight and heavy chains, the
variabl e al816Gnst ade ceréyh omodiments,oneraglopyl antibgdiesr @glﬂdﬁl"(éﬂm%tbo@ntlhozh%r

nore ani no v I f about
10 nore a lﬁ%{ug(?: l%whhgeﬁéhglgﬁgrqﬁé f rtllga{l?r% tgﬁy?l%no 0og inH | &%&%p?'gauﬁr
ed., 2nd ebomdRagosn t@rcels@sporh\dir}g se(qih%@@ in Mﬂ)bﬁdl&smﬁil\&di-fmmdﬁﬁmhﬁ/smiw

[00173]The ari.abl e red h I| /heav ai n palr rmthe
ant i body biGei oy Bt Ge o UbRST K B et ar i, SRS,
bi ndi ng si idesticabwitk pt homolbgcfus n@tomaéndMg detyemessi ifiiaatisudiess kiedvedSroni Asothato
bi ndi ng sites, are,

| 001 h h |1
oxhibi s ¢ hepedishir beloBels 18 uhoib L TG PRt DRty e gn il is il Ruch

regi ons ( FRitibb@its) 86 1Ay ab hfegaexthmpak\damealbhcﬂogi@gmmy (@USsPatCd.|4816,567; and
conplenentarity determ ning regio fromthe two chains

of each paMorréﬁoé e{@u Ll B %’IOFdeéHAEﬁfi tS‘FIeU*F“I QMBI QSSrSégl ons, enabling binding

to a speci Loqaﬁpl topgs udel B8ART &l chifreRabkibRFMiNah atn‘tlb@gt ﬁid’ﬂg‘ﬁle, vzﬁfatﬂ@
|'i ght and heavy chains conprise the domai ns FR1,

CDR3 and FremaifiemepsSistaibedy @ canite dampigdroma wsend anshedyn WIlére tlyeﬁhrétraalm Y,
in accor daglé\cgnd"ﬁrﬁlﬂo&l&eargﬁgﬁlmlttfér&ﬁ §p&fes S?I\Igé‘l@ﬂl‘}% Vcﬁt'lalﬁé Qélﬁﬁlﬁ§ar9t)ﬁgmlec% fﬁom

| mmunol ogi cal | nterest, Kabat, tional Institutes of
Bet hesda Iwantlbosy fromcn exmmmm%lanmmé (the Tpageniz aptilwgyy); suchsan rodeg gpd fgv

(P;Lgt hi a, et aramldo}%@%é})%g%&ﬁ%zﬁé Etlamfd frﬁé%@% a@@fﬁies S%e%é%g& ga?m@eq%l%m

Nat ur e 342a8it8dB883l b BSsLE] Y\ alicedn hdyesienmniune r¢sponse ihy bemarasubgot dan &gi on”
refers to tggn nr10 %tachbgdrem dues of an antibody which are responsible for
anti gen- bi Rd ‘;Fh aJhypeyr vari abl e region conprises am no acid residues

froma comﬂlém]e nt arlntcgrtale teenbodimienty, me@pchmél artibbdiBRierin .also indsdedtaaslizd- 34

ano. 1o auoL8s oSN ERE. 346 et VeumBEn L 980G BBy E e AsSabay

chain vari Rbicﬁmd@f@lan (1998pAtImAiunll MelhdSIIB) 25 WCRIMIE6 70 WEr Iy 2550 5; (08, Pat.
| mmunol ogi cal Q%erest 5th % Pub{%c Heal th Service, National Instjtutes
of I—IeaI t h, N8ePASSHR)- Mione efpRpABRent. 1 %re%EIndHE@nIPFQYHeéS‘“ﬁ%’@f‘\%‘r%“&B‘l"E"'sl oop"

(i.e. residu@prisifr 3 \(%%)sw@n%&ﬂfu{a@@ﬁ'—s&h fARdifle @fnafiItbedied dle tof@ed.i ght
cha| n variabl e domai n and 26-32 (CDRH1) 3-55 and 96- 101 ( CDRH3)
in the heal§0168ki n Ay Psgd hereify g Iermcﬁlab?ﬂl%f a%farsuewa% pogbpdy fragpents pyidy

196: 901- @ hantiRp-vushth GBS ewﬁlchtfﬁ%n{e@t@r@o Pﬁmwem ctafn vArRble! &b €9,
refers to those variable domain residues other than the hypervari able

regi on resicennseted|&r ¢ e chaip gpgiblesdanmmn (\ag jin the same goly Bl (Ni-¥u B%Yance
refers to I o TUIMCY aTeTe NN
or anal ogu:‘/ ?ﬁgfg%bgagﬁf%gfat E)gDLle)@recegtagwbgggggﬁggﬁmgﬁddl ng tsocglatjl% arget
" Bi ndi ng sehdt.ghedomahs arerfarped of pir wish dleccwnmlemcn@fy d@hzemmfemother chajn and
non- coval en i I vaI r
non- coval en{elafe%B Stﬁen(Ey(i)nd%‘%es(l:tg{| ]’_?)“?godn& afs &agr begg%gé Rﬂlﬁ drE%%(‘)!ﬁ%()gﬂ WO
acyl ati on, 96/(1(])13631— IanchHolﬂlger ayk I(19931 Pma Nat. AIcudnSkchSﬂI %)aﬁfa@eﬁMS hé&br a ﬁ:vteazpabl e

of bi ndi ng ta a target.. " Bi d| subst ance”. . nol

capabl e of BORGMEC g RSB e FReRr R and ot Lo Su PR Cne
salt, buffes;l13®@lwent, or additive. "Binding" may be defined as an

associ ati on_of the bi ndl substance with a tar where t assocj at.i on
results i nTI"H&%t i on$ HS 1519 th feTBy M?‘&FF%F%B‘II’ defersnig fBI’“il?d?f t{‘“b"é‘es

substance, thad coRaMSscHRALS frdte bBINEING: SidDSInANGRNC@R., MRurtle SOl MRiBo@Es. In
suspended in solution. [00177]"Effective amount" enconpasses an ampunt

suf fi ci ent geReralntbeihymapizedypntibpdy, wit C%npggsﬁﬁ%mla%ﬂysqﬂg?f Brleashenepangd waically
condition. Effective anount al so nmeans an anount sufficient to allow or
facilitate diagnosis. An effective anmobunt for a particular patient or
veterinary subject may vary dependi n@4on factors such as the condition
being treated, the overall health of the patient, the nmethod route and dose
of adm nistration and the severity of side affects (see, e.g., US. Pat.

No 5 888 530 |ssued to Natl, et al .). An effectlve armunt ~can be the

o e 2 1. o . Y T



sequences or between two pol ypepti de sequences. Wien a position in both of
the two conpared sequences is occupied by the sane base or amno acid
nononer SwWbuniol4438g., if a position in each of two DNAPODIUSCL®S318S
occupi ed by adenine, then the nol ecul es are honol ogous at that position.
The percent of honol ogy between two sequences is a function of the nunber
of matchi ng or honol ogous positions shared by the two sequences divided by

t he nunber of p03|t|ons conpared x100. For exanple, if 6 of 10 of the

posi tions M. Viirbleclomains €8 Wive Mé\ﬂé@%ﬂlyw@@éﬁwg@vmh lpops cowefpenties are
optimally ﬁlbgegaﬁg nBH‘ﬁHmBIh%nﬁl (%%ﬁﬂﬂﬁ %ﬁsalﬁsles@%ﬁtﬁﬁg%loaom froffRWRRAHRY, the
corrpar| son IS nmade when two sedquences are [ i gne gl ve naxl mum per cent
honol ogy. te@@mw}e theseeé aclimint ingntinoglobulinmseqyenagi s@hﬁénmalemdoanpdvsésewam g.,
pathologic mune

di sorder or to?n I'S yase tS‘AT &{'Teas?ep% d4 %{E&ﬁﬁb %?{mﬂhiogogrgfsm %Q?Irl\ ?ﬁl éﬁg

persi st ent [(IOM(Hct i oride aanbbdmsozlf |tlﬁeep1a$emt/mvemwdl alsoancsludesmibochss wahm1f1ed

tunors, oge eS| S udi n fec t umor s, _and c hat
resist er ag‘i abgg k8§) vt ﬂgns E’m‘} Vldgy%lteéer% e@&’ﬁc%?%l?gs ‘condi fi |goCﬁrg ﬁ%ﬁtﬁ%

e. gd, cancep4, mnmzom{dssalot w%ng?g/lam?u?g@me@/e()57agn &rcgeﬂnﬁf&faﬂu&an be

condi ti ons spl asi a n mmat ory di sor der

di sor der oPseHé?ﬁ YAPRIGH IP‘E?rfe@d?@?seOtJ tﬁ"e“‘b‘ﬁ?‘?‘?oslyﬁtw ruk BPSLSg’?a]Peﬁ‘ &Hﬂl e or
in part, fe@bs B @agnodis GRAMFLapyN AlEFi@Ins of IRNBE rdgion” At1RdO hmifoGicat EXdRgesOr

change in activation, of cells of the inmune system Cells of the innmune
syst em i ncfsybitutiony, delefronsand dnsegdopsy glgcosy;ﬁ%)c%dgglygqsyﬁg@}, 3phadieg myitiplegen
present i ngrgeldiangeARGShe FEQBANlshi ditef Ble! alf-I{fk ©F Q@libcdliesNK th@hpetiic MifhoaRs,! s,
neutrophils, eosinophils, mast cells, or any other cell specifically

associ at edenbling feseiearenhdsngyand s iasreased @onve@l@rykuaﬁéﬂmf%%uwyfén@whel i al
or epit hel kgl pegl 1obos [ ORAAZ Clin Ahithiieh, Pieniagysompound’ refers to the
purification status of I'ng conpound and 1 n such context neans the

mol ecul e i §00d¥@bst antTheltbyn ffuble hamhan axtihodysi g focal antibbdc lhesonenrises kgnan
nucl ei ¢ aci [ c ohyd e r as
cellular d rg%}]%&gongﬁh q)%t 'h %ﬂg&ces g‘rlélﬁer a ﬁfy ﬁlll'l'u g@ﬂ’)\%ﬁ§ ,{.)%,t ? &{éﬁ LI@&?{{C‘}I

i nt ended t oarbelfydrate o:hams q:f(mpdleedamahaeme,en (afrntsmztﬁlll;ralt iﬁr'cll labrldmnz’t derized frbrmeance

of water, bhuffer rs %1 aIts.‘muunS ess. e present ount s. t hat

subst ant i al4Pq St £ EFRIANTE ok ﬁe rYt aTe e(S Her %\Ib uibfc s B thEBindi ng
conpound asmﬂemglobhﬁﬁl sbqreaces . on Y00 1@} atisel),aa ddlyrhohei antitodg mal eaitdie rateans

Conbi nat | OREREFBE TR PP Leib ek BT G 0 o aprodis Shes WA reel

pol ynucl eotSirigariyn I\Ahhlﬁfboﬂ)h&efeﬁ@ioadn&diltlb@dyymmcdoﬁ@hls&&aﬂ nrh@idpidbilih segldc&, Of
is linked to a polynucleotide to which it is not linked in nature. For

pur poses oPWhis disclosure, it should be understood that "a nucleic acid
nol ecul e Cffbbdy Suctdrdarti cul ar nucl eoti de sequence does not enconpass
intact chronosones. |solated nucleic acid nolecules "conprising" specified
nucl ei ¢ acil®1dduendaserey!. thedasigantivody sutebynit is knpwn &heemarise @ igEmsEnces,

codi ng seq el ns
o por't ondar Efnetintudstyb RinGtal PR LIRREpddT R B Rahaehlhe DAL S: ory

sequences ti#haut 2 nkDﬂbande&rpr dsavyorehaih (ebaut §6-d0 rkdpay.e dihe ramito-ternainglepyirtieador
nucl ei ¢ acig {lgﬁ?ﬁ’t%? RS haift A chf@é Jﬂ%ﬁglo%%? L0du I694EN6 5P moEe a%ﬁﬁlicme

phrase "con sequences' ers egquences necessar
expr essi on pafnagly mp;@nabkyfot arrtigeni repoghifign. s@hueﬂb@(yrtnnmnqimomanmreﬁaghwst of

or gani sm Th% glg{ﬁtnlizp deFifidly gon%glﬁt[ rte%l?)‘rtl Pial‘rrngnlﬁ l%est gnsﬂ)f[‘e fo? reffgctorl%l?‘rlic\(lgt € Ypi(];a?lgl,
exanpl e, inal BrGmot er operat or Sequence. “&nd
ri bosone bihaghiam leﬁlchzﬁns Eelklasrs}f&tllaﬁ k@h laﬁd AmddKighaohdis. tﬁnﬁhqmmom)hlﬁn& heavy

pol yadenyl ati.on SI L‘ enhan 001&)5%A nucl ei ¢ rably
 ed ah R oF DHRUE Ba S G A s vt SRBt-ar Fovier e arbte e R
nucl ei ¢ aciisbtype HIEIRSE Igb,0lg GeAZAPAR, IgENﬁesﬁ&hvcﬂy.pWﬁlﬁﬁﬂfgﬁ@@nd)heavy chains, the
variable and constant regions are joined by a "J" region of about 12 or more amino acids, with
the heavy chain also including a "D" region of about 10 more amino acids. See generally,

Fundamental Immunology Ch. 7 (Paul, W., ed., 2nd ed. Raven Press, N.Y. (1989).
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secretory leader is operably linked to DNA for a polypeptide if it is
expressed as a preprotein that participates in the secretion of the

pol ypept iwe;20a/qu4380t er or enhancer is operably |inked PoTaSc@diomyyssequence
if it affects the transcription of the sequence; or a ribosone binding site
is operably linked to a coding sequence if it is positioned so as to
facilitate translation. Generally, "operably |inked" neans that the DNA
sequences behgﬂ i nked are contiguous, and, in the case of a secretory

| eader, col0lgtlous dhe VﬂrﬂﬂbﬂeeragpnﬁgOfﬁh%{sléﬂhﬂmvleﬁm paniedpEreihe agidhodpbindinge t o
be Cont ' GUOHLS . Tﬂuk rlﬁlg rdl ﬁt@trfgb é‘gﬁﬁgl?] %s &&lﬁh&lﬁ% sifds. ‘Eggé\[f)?gf tﬁﬂﬁlctlonal or

restriction sites such site exi st synt
ol i gonucl ebispatdicatipidigssthe fwd bmdkleg siteaare, ngeteralnthasooe.dance wit h

C.Onventi On?doy?{]aCtl rle?)Qlé Aznngsaefld ehht{)?ltﬂé %{I}Ig eX &Fa%lc? relzltti’VEIy" cel |

line," and cul'ture™are u &1 angead
desi gnat i obénserved lfmepzroﬂgeegtonsTmE) jdifed Wprttisee" hypamﬁamer&ﬁg@ns aamb called

"transformed cell c ude. the nd cyl tur erived
Cheret r om SERGOE S, ARG FrEST SR BER o r TRy B Y fucf e 55 Sasicaber ood
tj h?t baI I pﬁ&g@ﬁa’llygBIanB@Uayhﬂe Bifafe vkl i}égiodﬁrﬁnblﬁlﬁig blﬂil@dﬁ) @wﬁteﬁt c%ldi—ﬂ)@ tia

el i berate or vertent tions ogeny that have the sane
function ofeT5Fab) %‘Pé\éfe"&@@m %ﬁer&‘s‘naé’cl?oéleﬁ aﬁ"g fiepyy ehpdnsosomprise, fhieydomains _
transf or mregr¢eCbRar BR2 n@mhed:mV\h@Re HASERAIC Thél 8GiMARA HNEmAb Acidbkeestad, it
wll be cI ear fromthe context. 00187%As used herein pol ynmer ase chain

reaction” @emaipaRy gereralbys 1o cacgordnse ewith dthe rdefiaisinmg @ﬁe‘iﬁahe_nm_eﬁ_lﬁﬁmw_
amounts of ;3 mﬁmstltal qnteﬂee%@at J}lb@l ﬁaﬁoﬁtmum@%fe&qﬁm%a i€ ;aml4.fied

as descrlbec . 195. Gener al sequence

i nfornmati oiNIHrP@hi N@e%ﬁa@ (d?%t)hléabaeglﬂa&) MV iPrateClam. 33r1- lﬁg)l{@hd, ¢1abdd 970 be
avai | abl e, J B3t 66@ BB Fd; RABINGE P! 'E'P)’8§) £R131. o1 el b€ %%ﬁtﬁlapg‘tl ers
will be |de |ca or sim ar I’n sequencé 0 opposite strands o

tenplate tal lié98i})qblatutr¢w87$t8§35 term nal nucl eoti des of the two priners
can coi nci thth of. the I|f|ed eri al ca be usedto

anplify spg&) % q elrlff:r i, rllspgetr:rrrgf |hc¥P‘i_’>t@&‘ sg § lr(t)(rzleéfe @18 eaﬁ]éjm C
DNA, and ckNAlues afrmmlbedj/ Whlohnnteo’eﬂionnlaé lfer mtlgﬂ%ndlbgcrm hypehag&bleregﬁﬂnasm d

coaenes, (5838l BhIUA o Shoend bRk SR RN, P ™

N.Y.) As us@diuheaeem (CB@I} ST DR D Chnld 089397  CCPRL Ui tlhé)thghhalaﬂﬂk/ahable

exanpl e of 2 nucI or ifyin

nucl ei ¢ aci Elmf“@sztn %&%ﬂﬁ%‘jﬁ}ﬁé ?@?3@3@? ‘ﬁﬁg\}\{? H‘Eﬁﬁglf) n;ihe e%tvs}’ a
primer and cﬁalﬂu%ﬂ&d@ﬁdlﬁ Kb/ R a3 991 BeqidRbdsfof Fobteide BE nithEnclogie iérb,

pi ece of nucleic_acid. H00188] As used herein, the term %Zr m i ne sequence"”

refers to atsEduBHiie Healthneavises A¥aganeli lsHivey Pb Bistlin Hokissde Mibhardior Hase

sui tabl e sQUE&es RbmUMh gﬁttaﬁaeetioobﬁwn&ehﬁé@%lﬁ @BRINS 5658 €PRL2) and 91-96
[ 00189] "I nhi bi tors” antagonists,” or "activators" an oni st s,

refer to i rﬁﬁDBL@blFlyhfblrlghééltiﬁlﬂ/a%rlah@ deplaisicany 8- -32(eDBEd 1Sy C ) and ¥-1Qlhe
acti vat | on @PRES) frthe fea ty gﬁattﬂvanaseesmtfare:h&fﬁtq&& msk(?gsgs%ﬁ%%fcglo 196; b‘éfue

or organ. ator 0 ene, a receptor i gand,

a nol ecul e %lh)atAsamseehsremnthacttrnv|fta§newbrkt e "G hessidnesaefetsap thdsé gamtﬂe domagel |,
where acti VI t i regul atory
propert i e ! eg gtﬂ%{btﬁantqgér fl%ﬂtv%g%l%le %Elog ré ES ?{fmﬁ%{}&%@% bBR r%:s1d e.g.. a
pr ot ein, mfoml76] on, ﬁlnﬁnplshbsmbé’cwlfﬁs td> rnhnioletuie,s sraglke nurlm:pleu throttﬂmibdcule
decrease, bl ock even del ay acti at o i nac | vat e,

down regul gb dX. %hagme gr émal 5t ereho i 88 F?t? 7R Oé’p‘tag? fble 8E§18311n$tt0 ﬁﬁrgé}at ors
are Coerour‘l‘Bsndﬁﬂgéﬁubstmté’EﬁiS(Emaﬁ@etfer\/ta'fae:,omfp&&I0|fIrrtoﬂ?d:c&],es Ekt‘ghad”lﬁ‘(ﬁl @Fhlemabinplex,
sensitize, or u uI protein and, tor or

col T At i PalEdy b, S8 ther el uBr sl R GiReST. i beks,
or inacti vah®sfied B&%l@&phbk}lldttéﬁ &Glativn, teYoss HRkin@ 39iAtion, lof limite® BRMBE thdl
interacts with a ta%fﬁet to cause or pronote an increase in the activation
of the tar gapablespf bindipgtpontagget. | Binding swhstaeed PHatsOHEde 8 maleculscsapgie obf an

agoni st. A8 Anhrgbt iRCEMBRATon Wit G8Slizek HREBIehS salObuffGUidivhi, 4 addith\R.
activity of an agonist. An antagonist can al so prevent, inhibit, or reduce

constituti veindng \Hl‘t‘)’ybe(ﬁeﬁaedt a5 ageassociatign of gherbinding subsiargstveih a tapgsh Wiersrthe
there is no identified agonist. In the case of BTLA, a BTLA agoni st would
initiate and potentiate the negative signal delivered by BTLAto B and T
cells. On the other hand, a BTLA ant agoni st woul d bl ock that signal to B
and T cells, thus augnenting B and T cell activation/proliferation.

[00190] To exanine the extent of inhibition, for exanple, sanples or assays
corrpr|5| ng a g| ven, e.g., protein, gene, ceII or organlsm are treated

) .y



inhibition, and response to treatnment, e.g., of a cell, physiological

fluid, tissue, organ, and animal or human subject, can be nonitored by an
endpoi nt .wOheliendsi nt nay conpri se a predeterm ned quarCrtus2a0/opBEBZent age
of, e.g., indicia of inflammtion, oncogenicity, or cell degranulation or
secretion, such as the rel ease of a cytokine, toxic oxygen, or a protease.
The endpoint may conprise, e.g., a predetermned quantity of ion flux or
transport; cell mgration; cell adhesion; cell proliferation; potential for
met ast asi sassewationdEults i FdneHANGA  they permah Brryeniammptiemel the dindaggubstanicanige i n
expression i L pfd i i ansfornmati on,

cell cycl e?é%{e)sr ‘gﬁée?‘?glg f(B gglhg @?g%@,c : gng@mﬁﬂ?%r S(a%gg%e)g%ﬁo#ﬁ% M Lab. Sci.

30: 145- 15801HHod an#ffciive emhut2 og2mpaaesananRant suffwirpbto ametiorate@@ prevenhae, et

Qi . Nort Bt gE5 084 Fiutalodnifion KifgfRR AR s W duntcin o0

Genom cs HumnalldSe nefacilBatd Aiagi@8, Baleffectivet amadunt (@00 particllarapafiént 28 SveRtidary

Stanimrovi¢g.and Sato 2000 rain Pathol. 10:113-126).  [00192].An .endpoi nt
ot Tt b ¢ P Sap S Petenoing by sforl sk it pestish beine SRhsg R A aBetDS
t he cont r otheQati¢reSthe mtiod rpute bt adsk of 2ddenitratidreariand svkrigrof Iskis iffees (hedyDSt

preferably 10% of th ntrol. or less. Generall an endpoi nt of activation
is at | east-8150%h °c§%§é’8$d lsf}}egf%ﬁ%‘l’g‘gg‘ A gLIEC g gmop &’ﬁgledﬁﬂ‘l"f‘%ll,
nore pref egal ot dbink @Rstdeol @4t atdidesigdif@ne 6iaé efibcts aN@xid0gtect! afherealltywilt

| east ten tinmes the control. [0_0193?' Li gand" refers, smal |

. e.g., to a
nol ecul e, FEPE i@ MRSPYFRIEHt plgd diaghagtiq B REN Ei’é”é‘%fé‘?ré’(yéﬂ%@?t Fentspalebhdfund

mol ecul e,  QisCIOR hidte SN8NLRNleast IV, riRDuRGNy ATeRIBEREPNEELIO 2t RN 302Nnste Of a
receptor. "Ligand" al so enconpasses an agent that is not an agoni st or

ant agoni st prefirably pideast 3o, onest preterabieat leasieqife idealp atdense 70 %, marg siaafty atfeabtudes
a menbrane u I o8 1
'89%, : Orh%s,g ?d(],gll}I Q%ast}'ﬁﬁ%,%ﬁfk Rj@%gfﬁgt%ur?g agéhﬁb%g%g%e}ep EhOWél

reconbi nant ne toa soluble version o I gand. By
convent i onby whmerreal subjecysee, 4-%. Maynsrdgeab Ol9A6) b Hlandbook of S@RY for Gohé Ciieicelpt or
usual ly oc . C . e t )

i freront iRty RpRaRH AR Bu RaP FESBAER) LRI ORI, I RRTRIRLAR |
i ntracel | ulPagctice,Axth Pel., LondeayUKesi de in the cytosol, nucleus, or sone

other intr | ar . artnent. .The ligand. or receptor. change its
Ponation | DOUrst; 20 GRARARHTTRErs ] Mislan R B ol SRR Bl R GRARRRT (1
pl asrr? ne%ﬁﬁ?:ﬁbo@?h%peﬁdiﬂg ex;}refcogtekﬂ. g‘@ndlo@nfhsr Gﬂfﬁ'@t@fubbilﬁndegtmﬁi'e@r(?dub@i’md
receptor co ex. ere a liga and receptor are involved in a signaling
pat hway, tH’VgBﬂag‘ifﬂdorﬁﬁrﬂﬁ?’é)r&‘g%fﬂb%s‘fep@ﬁqg%tﬁ??‘H'ﬂexénd the receptor occurs
at a downs{gmEag) posi tHoxblépy"t heferS| @Nakdudfcep atrhiviiyy bdvkddni swa E&Pﬁﬂcﬁﬁﬁw or

superfamly nenber. In addition to. binding BTLA it also can bind LI GHT,
LTa and CDSABBNCEp (0 15HYecREP| PIRICREGR pqupmiiesyeo W hrilga Sosiforgn dethy af et ioa

nol ecul ar \WenPittd §d4@énckis! RESiddBYthd QarkdBase toY BinGd dcW BSsiner R@und, l‘.%??if a
preferably less than 1 kDa, and nost preferably |ess than about 500 Da.
Smal | nol e®asiden jimerchdef uPNeY Eoksties jinegied by pdsaingatice tho mokagples are

or gani ¢_molygidlyesys RRARPIRDTROMRA SRR BrAEn hACLARHGE SQTRRAGNb:

nmol ecul es conprisi ng a radioactive atom sy etic nol ecul es, ;gélbgelpm
veaedbg theay be

m metics, drdnuaner boagtchinget hersologons pasitions shediby the tyo segaencepd

nore perne 1S, L I i . to
ol oi © an ke pB8LAR coh S SHEE 38k LnIC F ERIE R REroRIf ol F SRRt
pepti de m rmet natshaglfor dnmlogoisexhearthe spuankéses optasallyallignaisthemtat kworsdqeencke

t oxi ns, have describ +.L.0. . .Casset et al . (2003) Bioch
B ophys.  rte S8 RoiBEhl) Say BB haiHE Rlve Shef o, g, EREE
74: 277- 302;givei m{x2001 pediat holdblogechnol . 18: 1251- 1256; Apost ol opoul os, et al.

(2002) Curr . Che 9:411-420, Mnfardini, et, al. (2002) Curr. Pharm
Des. 8: 21869%3; Doninf?faﬁfé?s?o“&{“"al Of (1998y° ﬂtb?f’r.defs,t ?qgg?gasgqsoﬁ-s-,@ag@?g ;
Sat o and Sanfamr4Hd]) aBindlameiitory disordédr, @HS a @Btoinkinine digdr@intor Nixease. 32amafi?
issued to Stewart, etal). LOOlQS%"S ecifically" or "ﬁfleptive’y" bi nds,
when ref er FPRGHPTS A0 TR/ PECHaIR RetsIStgnt ?‘ﬁ?fé‘?%saﬁf“? pretieragiive Gpndations; sygh Agy
pair, indi Gah®Rs Amnldid)dinddak@ehdsa ihdiading Snfd@icRs Muddid, Véhdotarkfle HEEsRREE Of
the protein in a heterogeneous popul ati on of proteins and ot her bi ol ogics.
Thus, under designated conditions, a specified Iigand binds to a particul ar
receptor and does not bind in a significant anount to other proteins
present in the sanple. The antibody, or binding conpound derived fromthe
antigen-binding site of an anti body, 1f the contenpl ated nmethod binds to
its antigen, or a variant or nutein thereof, with an affinity that is at

| east two fold greater, preferably at least ten times greater, nore
preferably at |east 20-tines greater, and nost preferably at |east
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synthetic agents that suppress or nodul ate an i nmune response. The inmmune
response can be a hunoral or cellular response. | mmunonodul atory agents
enconpasswormuag4sppr essi ve or anti-i nfl ammat ory agent s PCT/US2010/043182

[ 00197] "I mrunosuppres siveagents"," immuno suppres sivedrugs", or

"1 munosuppressants” as used herein are therapeutics that are used in

I mmunosuppressi ve therapy to inhibit or prevent activity of the immune

system dinically are used t revent the rejection of trans nt ed
o gans. and BHCRIEDYBE NS SRy ORISR HEPES. Ffo cfioch GBSy ¢ he
treat ment @fmddaRioFPABSEs, dhEHrasRserois BhERGSRECH RayspMst. most | i kel 'y of

aut oi mune origin (e, rheumatoid arthritis, nyasthenia gravis, systemc
| upus eryt 9 8Hosus, lgﬂ@ematpm@m@ﬂn freans adipqrles|og pathplagigalicendition where the

! MTLINOS UPPE, Qtﬁélb%/yengﬁlwsin GAR1eDEr ﬁa??'ffdn’?de £5a c‘ﬂ!iﬂé%oiﬁq{utrﬂb@p'cﬁ% cCHLQRIG i CS;

anti bodi es, biol'ogi cal response nodifiers such I'g fusion protelns
i ncl udi ng avgAtiap, prchapgsain aetefatiqmiof Cﬁh@g@ea@mung%wnx rivelin opthi ihmyne wstaeyr

or ot fer ot 158CASEr dePLS SN HORRSHS of (ARENIer Btel” piny e BEERNO Ty o

scl erosi s, demdriiarcellss whignoglia, K agitsi biddi e@lsoﬁewmyubr ess@vphils) et cabla craanybe

admnlstere on ¢l ass el in hindi rotein-1like
her apeut 1 £t RATRARS Beblled SR, Gl AEE el Qi Bh it
[00198] " Anbnddﬂmhhlajmpm}mhyl fient s" or "anti-inflammat ory drugs" refer to

bot h st eroi nd oi.dal therapeu t er o al so kno as
corti costel[(ﬂﬁh%]a ar esi%ﬂl%ﬁg% g Ooue ?ei ?t%ltg ft“‘ia‘ StaHlSh(grr Hiing
produced nabmpindlanbd)in ddihesttexg@mmSthe Sidcaiedis sabsantisied ras of BRemBibldgical
treatnent for certain inflammt orl%/[ condb}gl ons, such as l_{\gzstem c.va cuI itis

(i nfl amat ECBIEs SPQot JULLEaEY!S, BN FEMY i b@ﬁYﬁ’F?t&?ﬂ?ﬁtoit h AT $qNed

St er oi ds mcgnfiarales®s AR %&eﬁi rﬁ&h@CGhﬂé@a{lM, Eh@ térfrﬁ‘%oldté‘tf |1§H8ﬁhféﬁd/edqg Refid 4 tloChnS
such as: rheumatoid arthritis (chronic |nf armatoré?art hritis occurring in

joints on lsemplets;ageescepf yugk matsaiph or tg\an absenee of pater. Bif{ern onalissindesy ghey are
general | zedy L 3GRERAYIRN Ao ARANY FbribETHRC SUThEMIT AR ust QRN S
syndrone (chronic disorder that causes dry eyes and a dry uth).

[ 00199] Nonbmdmg@p@apu@rﬂsmscnbftddrm .ory drugs, usually abbreviated to

NSAI Ds, ar S W b n ?gﬂgﬁﬁ rn%m@ fects
- they redEc‘fei%ggl n, flg)\}%%@g% gtnﬂhnéﬁg?éoﬁﬁéaﬁgﬁig‘?%} R#@ngg er m%a ' ‘i&’s
used to di sDNngl@rsYnﬂndﬁleyelgmrQIgpgmﬁrcgmbm@mmhdlsof whick fis fctaenegisted avithrablaet a ange
of other eff I e i ti f ] ry
acti on. NSRS o B8 RutaRhCln AfhE ARG S AERESRE  Mun il ot BTREET
foll ow ng cmm@olymnﬂwndetoevhﬂtmlsdmahnkedum nzﬁured&irqaoqmdsrof thissdisdlasfife aitrstetulat y

art hr opat hi K, |t|s soriatic arthritis, Reiter

ayndr ome - Eantee gt AR A plk 8r PRIl o ey B L BlorEer it ok sSinet 4o, o

tm gr ai ne; p@sémmlpastsnmctpmadmosamfsj Iso}atmdﬁélaicacmamaled;dl@ "tc@rlnpﬁiﬂl@{ﬂfﬁedlﬁmw and
issue injury;. pyrexia, and re ude salicyl ates

ar i yal knol duleicéie Sudtng o Reldiion b weePed Koy raedPaiEee ds

(fenani c agbdg) to t@ﬁ(blcé\léﬁ up GO XSy oranieke Dtep PRAAY drigdQifons or fragments thereof, or

[ 00200] Di sease-nodi fyi ng anti-rheumatic drugs (DVARDs) may be admi ni stered,

often in cdwlﬁ%lﬁ‘i‘wewbgﬁlfﬂﬂ%{%lat%wws ?t&evqlﬁéﬂemmﬁéhq Goding degion

A arat hi e Bl Bl e o ey afer e to The.

bi ocheni cal[g‘?]él“htl onsh pth@t W@eﬁﬁolaseqmnp@t yrefgrs 9] @NAI sqqﬂqwg&mwssew feoltecul es

t hat pl ay i cel |

Lo anot e SaBrtT e ERrRRGE Sl Soufhc? 198 TaclAMMORSBpl 2k Pl

receptor” isnglenchsshatfase switablepioe prokatyetcs| fes cxample onqih@xaasromotmbmwalésan

Che bl asnm PEAEr (e, S Ros B bhRe MEBRARE B R arhiilao BHBno®6! 03¢

t he pr esentpotliadaiybision eignads, hinberBahclrst ecept or. Anti bod| es Specific for Hurran

b1 i ng 1 AUERL S ¢ nd BUFER R 51 reberoa ke ERE' B scOretaes oyl O
inding fr S r s 0

anti gen bi ndiatienshipagite lahcahetrherc&m‘ acidVBéqieiqee Ebif examnply,, DNAefor @Viredetjince or
provi des |solate

Phe. ant 1 bodiee g < 1 Re B iRRY o PAgrisht €RROYDH | 1 FWEVED dnt AT
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di sease. Exanples of fully human anti-BTLA anti bodi es include, but are not
limted to: Hu Mab8D5, hu Mab8A3, hu Mab21H6, hu Mabl 9A7, and hu Mab4Cy7.

[ 00203] Thwopnaxam3si nventi on provi des an i sol at ed anti - BTTASago/0#382

anti body or antigen binding fragnent thereof wherein the antibody or
antigen binding fragnent exhibits one or nore of the foll ow ng properties:
(1) does not block binding of HVEM or LI GHT to human BTLA;, (2) cross reacts
wi th cynonmol gus .BTLA, has aaéﬁﬁ for bi d| ng to hurra BTLA of ﬁlt npst
about 2.5 %harg al?‘?fp%‘esp‘:n ?eﬁreBP‘h §P8'§B%‘§‘ OmOTE} g %‘)Cﬁr 5 /pgerally ligkedecso
of at | easto absi s@%xdﬂ&é if it affedts @ draBsceiplion &Qﬁd 36qdnBE) o8 $iBYsonde ik site is
enbodi nent anti| Bgl' anti body or antigen binding fragment thereof has a KD

for bi ndi n§PeaPIklipked mFcadipg seqpengs it laaamlorydso 9<S tpdaqilifaty tiypdationnCeeRdyng
assay (€. 9 opBIRAFRIRY" FEARIMR e s@dh@n&@b@%gnl&ﬁ R Li]oQS ]ag@ iNMel s T
and B cell actl vati on assay. [00204]1n another enbod |rren% he anti body or
anti gen bi winrerreterdeasax, cpufigaeus; ang|imeading phasy. Herweusr, &nhanmmgio oet e fglen

bi nding fr

anot her en%g%%st kﬁﬁﬁﬁ M&E&g lﬁéﬁﬁﬁfh%dtda gglgoenggllnﬁgl c?lo Eitté%arlgglhcx%tes
limted todotioe ekist, Itl;e nmﬂnhc atigonuglFotileaadaptorsdyr, litkers b A4S, in] @OXAHICT heith

i sol ated ar}%ﬁ\%ﬁ&éfna%r (’?’H}EI gen binding fragnent thereof, that binds BTLA can
conprise one Are e, four, five, or six conpl ement ar i ty determ ning
regi ons (CDBBB6Df t hés dmddrerdmedhaatprdmdnse&:eﬂﬁdcahhn@éancb'fcnﬂl|cnlyuré'ragrmed s of
the inventi.gn.. The three. four. five, or.s

e e pomdontferchantearPgid d1h Hich eigRtal B Sy o Tk ue Py Tpfmany”

Tabl e 2) ofand heangfotrhdingiis'sindadt tampmgapstm]mi bﬂgaxfdroagmemeiwed heferofnwigtioui on.
Al ternativel he one, four, five, or_ six be sel ected
fromthe Cﬁg%éﬁ dwaibe ‘\’,\%@?fg Et iyalse updreoodhatsd Ryosspy E‘rﬂ'lnﬁg bE BPH Ny
fragment ofiddnfi€al iR T8WA icBAtent! BueCt%r defibéraR R AidVERInS mueliRnd. WMRdnt phygesy BaRs
are selected fromthe VL CDRs ag tTable 1; SEQ.ID NGs;12-14) of the

Iac

descri bed dg¥hihs samsfungling %sblod%sz Biif¥ 2s sreFned forrin e qoisirally prséqregd £5lbm
the VH CDRSrd @eltlded. W€ dictine DER: Qld}i@afeﬁmzadeefu khﬁbed&&s FoR&RE édant i on. I'n

anot her enbodi nent, one two or three are selected fromthe VL CDRs
(e.g., TabllBO187] SEQ Apumwdderein, égglymra%e’r@awswp@e@r &’ﬁﬁag@fﬁﬁm A PFRCEHBE P s

and/or one, estty . SE
ED NGs: 19- Zt?L 9{%&]ﬁ eglérl &?llrtlsv(gnes?e&ﬁp%%%6\{t‘he I'SO ao-r{ﬂ,%d@e °

anti gen- bi mpﬂiéed a&_a@ﬁ@rbﬁd !Ihelge(ﬂ‘s tHat Nob# A8 1 BT IGrnerally, @gqn@meslefoanatloeém one
ant i body | Ié%%rl\_c%hg't ehao? u?ter(e\{LJr b‘é SR e GO a'ir'af‘ﬂal e §a @[ﬁ%ﬂ%ﬁeo

CDR- L2 or romthe g oup consi sti1ng oF
and CDR-L3 pnifmetrmeim/l&r datgned rtheg,pﬂ qmmmfs will b akdytidal oNBIbBIDS | in Qelq)lerﬁDIRa bpposrt@R L2

and CDR-L3 Ie re h ( CDR-L1, CDR-L2
ond Con La endsri e lempla o' ROy, e Bt g o B e e L1
CDR-L2 and @B&dh&lmfmé hﬂisV(ﬂrth@hhﬂlffeﬁgnM1mf PGthabtbdylsddluol‘dhiph mh@@NN] The
i sol ated anti bod n- bi ndi fragment of bi nds. can
conpri se atSefi¢d 8?‘?8‘ rﬁrggosﬂgpeﬂ‘é"éi}g’“& F.%E nge\l}gxp}cgﬁ\(lg (1‘?/‘;—6;6& CIRSASFIL i ng
one or nor ao@f celRr RA, bddir %ha eRet e, f9:0 BercRRly MEHPcANBISTS | N
of : (a) CDROch CDR- H2 and %ﬂg of th;aglarl abl e reegé i on y antftbog ?J

Mab8D5; ( b) CRABRPFRS ErRomdyamdQepit- Birlop 1 Phe Gebehcsst e(1r9§%)i BHRoTE%WP Bty hu

Mab8A3; - ( ¢)(stdekivhibresCIRY H2Aaidd féBmHBCR s doRGiditad toaR| e, HREh@Mhdn1@RkinRfely hu
Mab21H6; and (d) CDR-Hl, CDR-H2 and CDR-H3 of the vari abl e regi on of

anti body hwivaprda. acidy polgmpTase Feaphicar methed ferpmalifyingt a mudeicsasichtest samrle body
or antigen- ég&ﬁ?)ﬁklﬂ the BGNEY kﬁ&ﬁ{ Rfleil Dl RiNHmETdnd £M0NiE 368 RlyniefRS o ONE

anti body |Ii in variable (VL) domain
amplify or generate a specific p1ece of nucleic acid.

[00188] As used herein, the term “germline sequence” refers to a sequence of
unrearranged immunoglobulin DNA sequences. Any suitable source of unrearranged
immunoglobulin may be used.

(113

[00189] “Inhibitors” and “antagonists,” or “activators” and ‘“agonists,” refer to

inhibitory or activating molecules, respectively, e.g., for the activation of, e.g., a ligand,
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conprising a CDR-L1, CDR-L2 and CDR-L3 selected fromthe group consisting
of: (a) CDR Li, CDR L2 and CDR-L3 of the variable region of antibody hu
Mab8D5; (WP 20DR1B8 CDR- L2 and CDR-L3 of the variabl e Pegiusaoiof4:se i body
hu Mab8A3; (c) CDR-L1, CDR-L2 and CDR-L3 of the variable region of antibody
hu Mab21H6; and (d) CDR-L1, CDR-L2 and CDR- L3 of the variable region of
anti body hu Mabl 9A7 and at | east one anti body heavy chain variable (VH)
dormain conprising a CDR-Hl, CDR-H2 and CDR-H3 selected fromthe group

consi st i ng resePtor, FpfacioR-a-gene.yofk. Hgsury angar. M8 mpdulains of §-abiReNes adesAtobfa

ant ' body h"l'ig&@lp 8Pcell( R)a ricRufdkhat Gleks 'ziga&ﬂﬂy GEiRe %w?fecéﬂﬂ@r, Mg”a'hh,aé? lc@ll,rv@gfeon of
anti body hu“Mab8A3; {c) CDR-H1l, CDR-H2 and’ CDR- of the variable region of
ant i body hactiityZan bé acteyaidd,(ih)ibiGURoHIl teredDRith iz gahatbrCDRpe18eHf Thetraodriatirahdye
o of t AP PRLE M eV B {Rbueck R SR RO S o Blfe RRRE R |
and 2, respempound$ yhat Bycremy, dbcke paavphte delayl aptivatibn, nhacsil atendes¢dsigizd/l orddovan n
CDRs for a tg’)n' [ ant [ boedi es.ane s Ireecttgrd rfcre m Sl(g | D Noe. 12-14, Whrl I e VL
dorri n b5 s agens ORI BRBEIE G o <BasaeT rssp e st s,
Simlarly, aMivacofiEilateI¥Rbarice racigeaon, sensitivie] boap egulates e.gelaeehe droteiamiGn@ 1D
b e B Y DL S, Lo A 2GR 2L bl g5, s 5! setcd [ rom
(agoni st) (Rkcfydidl MNSndZhtiveSERViED NP-“dgbnist (iaQohiPol¥d thét)interacts with a target to

cause or promote an increase in the activation of the target. An “antagonist” is a compound

that opposes the actions of an agonist. An antagonist prevents, reduces, inhibits, or neutralizes

the activity of an agonist. An antagonist can also prevent, inhibit, or reduce constitutive

activity of a target, e.g., a target receptor, even where there is no identified agonist. In the case

of BTLA, a BTLA agonist would initiate and potentiate the negative signal delivered by BTLA

to B and T cells. On the other hand, a BTLA antagonist would block that signal to B and T

cells, thus augmenting B and T cell activation/proliferation.

[00190] To examine the extent of inhibition, for example, samples or assays comprising

a given, e.g., protein, gene, cell, or organism, are treated with a potential activator or inhibitor

and are compared to control samples without the inhibitor. Control samples, i.e., samples not

treated with antagonist, are assigned a relative activity value of 100%. Inhibition is achieved

when the activity value relative to the control is about 90% or less, typically 85% or less, more

typically 80% or less, most typically 75% or less, generally 70% or less, more generally 65%

or less, most generally 60% or less, typically 55% or less, usually 50% or less, more usually

45% or less, most usually 40% or less, preferably 35% or less, more preferably 30% or less,

still more preferably 25% or less, and most preferably less than 25%. Activation is achieved

when the activity value relative to the control is about 110%, generally at least 120%, more

generally at least 140%, more generally at least 160%, often at least 180%, more often at least

2-fold, most often at least 2.5-fold, usually at least 5-fold, more usually at least 10-fold,

preferably at least 20-fold, more preferably at least 40-fold, and most preferably over 40-fold

higher.

[00191] Endpoints in activation or inhibition can be monitored as follows. Activation,

inhibition, and response to treatment, e.g., of a cell, physiological fluid, tissue, organ, and

animal or human subject, can be monitored by an endpoint. The endpoint may comprise a

predetermined quantity or percentage of, e.g., indicia of inflammation, oncogenicity, or cell
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4C7 (antagonist) (SEQ ID NO. 26, (SEQ ID NO.27, VK ) (SEQ 1D NO. 28, Vic)
WD 2011/ 014438PCT/ US2010/ 043182 Vic) Table 2: Heavy Chain CDRs Anti body
CDRL CDR2WGDRB/BDBS( agoni st) (SEQ ID NO 5) (SEQ | D NO ®CK/US2010/043182

degranulation or secretion, such as the release of a cytokine, toxic oxygen, or a protease. The
endpoint may comprise, e.g., a predetermined quantity of ion flux or transport; cell migration;
cell adhesion; cell proliferation; potential for metastasis; cell differentiation; and change in
phenotype, e.g., change in expression of gene relating to inflammation, apoptosis,
transformation, cell cycle, or metastasis (see, e.g., Knight (2000) Ann. Clin. Lab. Sci. 30:145-
158; Hood and Cheresh (2002) Nature Rev. Cancer 2:91-100; Timme, et al. (2003) Curr. Drug
Targets 4:251-261; Robbins and Itzkowitz (2002) Med. Clin. North Am. 86:1467-1495; Grady
and Markowitz (2002) Annu. Rev. Genomics Hum. Genet. 3:101-128; Bauer, et al. (2001) Glia
36:235-243; Stanimirovic and Satoh (2000) Brain Pathol. 10:113-126).

[00192] An endpoint of inhibition is generally 75% of the control or less, preferably
50% of the control or less, more preferably 25% of the control or less, and most preferably
10% of the control or less. Generally, an endpoint of activation is at least 150% the control,
preferably at least two times the control, more preferably at least four times the control, and
most preferably at least ten times the control.

[00193] “Ligand” refers, e.g., to a small molecule, peptide, polypeptide, and membrane
associated or membrane-bound molecule, or complex thereof, that can act as an agonist or
antagonist of a receptor. “Ligand” also encompasses an agent that is not an agonist or
antagonist, but that can bind to the receptor. Moreover, “ligand” includes a membrane-bound
ligand that has been changed, e.g., by chemical or recombinant methods, to a soluble version of
the membrane-bound ligand. By convention, where a ligand is membrane-bound on a first
cell, the receptor usually occurs on a second cell. The second cell may have the same or a
different identity as the first cell. A ligand or receptor may be entirely intracellular, that is, it
may reside in the cytosol, nucleus, or some other intracellular compartment. The ligand or
receptor may change its location, e.g., from an intracellular compartment to the outer face of
the plasma membrane. The complex of a ligand and receptor is termed a “ligand receptor
complex.” Where a ligand and receptor are involved in a signaling pathway, the ligand occurs
at an upstream position and the receptor occurs at a downstream position of the signaling
pathway. HVEM is a TNF-receptor superfamily member. In addition to binding BTLA, it also
can bind LIGHT, LTa and CD160.

[00194] “Small molecule” is defined as a molecule with a molecular weight that is less
than 10 kDa, typically less than 2 kDa, preferably less than 1 kDa, and most preferably less
than about 500 Da. Small molecules include, but are not limited to, inorganic molecules,
organic molecules, organic molecules containing an inorganic component, molecules

comprising a radioactive atom, synthetic molecules, peptide mimetics, and antibody mimetics.
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(SEQ ID NGO 7) 4C7 (antagonist) (SEQID NO19 ) (SEQID NO 20) (SEQID

NG 21) [00210] The present invention further provides an isol ated anti body
or anti gewohkondiimgsf ragnent thereof that binds BTLA andPCunsté1ong3ias an
agoni st anti body and conprises the mature VL donmain of antibody Hu Mab8D5
(SEQ ID No:18). In a preferred enbodi nent, the antibody is a fully human
nonocl onal anti body. Exanples of preferred fully human agoni st anti-BTLA
anti bodi es include, but are not limted to hu Mab8D5, hu Mab8A3, hu
Mab21H6, has Mathe@peiticandmait ingleculdinmyi bey nfore gemenkle tth areBgfless| @O&DADIT He

present inyention fu i her gr .vitdes an isol ateetg nt i boi%/f gr %ntli[l%gﬁe bli ndi ng
fragrment t ¥FEFAYOTY AL 1eB R4 il AT ARG IS RRROn B lres Aol ey oninat Migiegules,
conpri ses 3k afrpéptile miinedidradiantimidieanhd byxdlinddy adViabil 6 st Qo ke EUIN@GxFR) havkn a

preferred enbodi nent, the antibody | .ul AN nocl onal ' y. An
exanpl e ofbe;i“ﬂﬁ-ffgg‘?‘{@%e’ F'ﬁi’l%{;ssﬁbﬁﬁ%' Qﬁpggéﬂ?ﬁ%g’ g’ﬁ’?&%@' ?ff"?l%(ﬁ)%ilé\%?@ﬂes,
but is notMullkinges (oo JVBRAGERANTU: 20T 32 Li RRoUd) MG:.f Biogomidl. S1 8 12812046,

[ 00212] The present invention further provides an isolated antibody or

anti gen bi ABPSiRjoRonlogne - AP Lot Med: Wkt S AR A0 MO RidH1 61 G 200D 47k

agoni st a”ﬂh&ﬁﬁ@fekﬁ@@l8%121b§:a§&mﬁxgﬁes}/l€f 8?9?@99") 581 8189 Bidl.0ab3206569 5 Pind
consi sting of éa the mature VH donain of anti bodX&;Hu Mab8D5 (SEQ I D

No: 11) . | nSeneg2@BeBioskere dbd/ditP8h081 . Batent Dod$: 32648 issued tp Stewaata erdnoc| onal

agoni st angy LA ant] ) ol plief.er. L '
N T e T
hu Mab21H6antiodwarttigen\pr othercbinding prar irslicates a girfdinggeastivs thahie detofmingty® 21 8k The
present in | r . ' ' : ho l.gen -hi ndi ng
Pragment 1t HoRbs Of beipkitfh 4P B REEndR, b Abiar BRIGRG, ler BRIGAST JHhE
conpri ses waidet éastgnated eondiione meipeciiel legané Hinfls wm pandcutpr cagpptomadidees g bkl ( a)

th t .VH d ' f i body hu. Mab4C7 | | D.No:.25). . f d
ebod: mnt it e ENEPBGRPRe LRl Pt ARt o e e e dsfbRya sl PRUES An
exanpl e of campauad aefived ffom the datigamrbiadibggienifsin @atibodyBdl de atiterapldied inegloddes,

but Vs ot pultid g0, to,hu, MDACT and, antlgen) B Wbl AR08 i VO

greater, preferably at least ten times greater, more preferably at least 20-times greater, and

most preferably at least 100-times greater than the affinity with any other antigen.

[00196] As used herein, the term “immunomodulatory agent” refers to natural or
synthetic agents that suppress or modulate an immune response. The immune response can be
a humoral or cellular response. Immunomodulatory agents encompass immunosuppressive or
anti-inflammatory agents.

[00197] “Immunosuppressive agents”, “immunosuppressive drugs”, or
“immunosuppressants” as used herein are therapeutics that are used in immunosuppressive
therapy to inhibit or prevent activity of the immune system. Clinically they are used to prevent
the rejection of transplanted organs and tissues (e.g. bone marrow, heart, kidney, liver), and/or
in the treatment of autoimmune diseases or diseases that are most likely of autoimmune origin
(e.g. theumatoid arthritis, myasthenia gravis, systemic lupus erythematosus, ulcerative colitis,
multiple sclerosis). Immunosuppressive drugs can be classified as: glucocorticoids;
cytostatics; antibodies; biological response modifiers such as Ig fusion proteins including
CTLA-4/Ig (Abatacept™); drugs acting on immunophilins; other drugs, including known
chemotherapeutic agents used in the treatment of proliferative disorders, such as
mycophenolatemofetil (MMF). For multiple sclerosis, in particular, the antibodies of the
present invention can be administered in conjunction with a new class of myelin binding

protein-like therapeutics, known as copaxones.
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[ 00214] The present invention provides an isol ated agoni st anti body or
antigen binding fragnent thereof that binds BTLA and has at |east one VL
domai n sewecvad1i43dm t he group consi sting of SEQ | D NosPCTIAIS2018/047810 14 and
at | east one VH domain selected fromthe group consisting of SEQ ID Nos.:

5 6, and 7. In a preferred enbodi nent the antibody is a fully human

agoni st anti-BTLA anti body. Exanples of preferred fully human agoni st
anti-BTLA anti bodies include, but are not limted to hu Mab8D5, hu Mab8A3,
hu Mab21H6[00108] Vab! 9Af:i-iflathnsandry ggentsiion dantiginflaragaeryt dugsh esferab bothGR24di&dl The

present invention des an isol ate oni st. anti.bod r

Dl ndi ng SO PG 1Tarnies P AARA hsd b eradhsare fes i Ry
sel ect ed ffeguimbildCorg§cUPhradEé podi@dQfatuRilly) byRidNasl gldfds. BferoidS arearsed ad thk:east
one VIl domajn selected fromthe group consisting of SEQ ID Nos.: 19,

and 21. | nmaingeamsptiopcaRpgailsmmeonrenditenspyigh ay: ssygemm ‘Ia§F“HHfrr%\‘Pﬂa§HP%’QBm st

anti - BT'—A wmob@d«)ésse@aaml Bosfs fiﬁﬁinﬂﬁz{tﬂ)ﬂ tUbide1d) U MBEroRit AMARIakb &nﬁded BTLA
anti bodies include, but are not limted to, hu Mab4C7 and anti gen bindi ng

fragments sclesheady . tof oman epflameaierse rassdifiprsntsuck nas: | depmateld Arbiitiodghrenict he
present i ny@nhhQRr %PEHﬁhsS%éaﬁ‘nﬁg%Moﬁ&abH BRDSIRO o B mg) - PER{R@ s 2

human constant regio such or 74 human chai n const ant
regi on or erythamptasus (2 genceadized dxmawmub@rbyeabb@mahmnunetstyetemfmnmg) Sigrroiand
conpri ses t . £an ' f a human |ight chain
constant r élfifbog‘{} (gﬁgﬁtgggﬁg%%@%{eg%%‘g eﬁﬁ%ﬁdﬁﬁﬁ%ﬁ){ chain region or
variant th@oest]. By Nmystanélddxmmhﬂammmdrmdtugk i wsudlit nbtwetidved mjrﬁﬁmﬂe,amy

chai n const ant be 71 t hal n, const a i on
o e oo i I esi Andtfiris BRSnlit sty il ; BRY\sfo? Bl Rerd i, o0
IS 74 w t hinflabera a8 Ahe teimt"adn-aero{dat’ Hul usetad distingaish tadse drupbirohnraoidd, whaB:

1-8, 2001) 00217 one he anti gen bi nding, fragnent is
selectod TROIMERe: Jioith "OBRsro OTIRG SHCiehca: dn ST say e e PG, ind-

F( ?b ) 2, gﬁﬁila@nﬁtoamdtyon [mh V?]; gllﬁe gyt 1namatahs E%r ﬂreownqﬁ@nlzgﬁoﬂfgétegfotheSZ
pol ypepti des conprising the omai ns ..., .

37, and 3850113}‘(&11& cRditoBy hem)eid: ?I&fgglscgﬁmaﬂé{l ) Wh@“%"%ﬁ%‘?fﬁgaﬂ(lés ¥¢ SEQ
I D Nos. : 9, adibios®3, spfi1iad) pRfiadch@rudittsi RALr@SsyRlirold dciéepdut; og»ysnieﬂoﬁ{a)@a
embodi nent t Re i Rventi-on provi des an anti body or antlgen bi'ndi ng fragment

t her eof t h&etapRlGRONSPRIN; %ﬁ@éaqhagnwlga@aﬁaupﬁ%wm% peipaildya modarate paia dueigo,
90% 85% ﬁ@l"{?nm%ﬁo/ﬁ %d 5@5{9@ %&]h&?n HoreRRIONE Bénal | Eb1RNONIATDE TRAGHTE Ny af2E

bi ndi ng conpound of the presen i Aivention conprises VL and VH domai ns (W
and wi t houtrlyilkgaigl acidsq @emleyopmw prdsufprefensy, Niarylanthgniliq, aclls (Enamic &idsh, 10

or nobre co vative am no acid substitutions, while
still exhiE ?lglﬂnsg%%%ﬁs’%ém ?pﬂglﬁ Edglg ng property. WO

2 011/ 014438m@09]US20 M@A@ﬁl@@lﬂ[l@@ 219irtcCongerdragsi URVARISIirhaye te vamizstersd, or
conser vat g, SHPSLIABRARY . L Ches A SUBSHILH! RS Rhed TfAREL 9nlifed

protein wi am no aci ds having simlar characteris ar ge,
si de- chai nhgdraeychloydnimpheblotagining,/ thathlsteaite] dotd tﬁxyr,ap;bamlkdsﬂman&;am zmathimpnm and

AR /G Mty S 1 P e A e P R

recogni ze thatety i Iofl s@ﬁiﬂ! eaadduction gl €cublithiud pAg iadokk el ttad{rhig4ion bfrh signal from

non- essenti al re poly t.ide_do no substan | er
bi ol ogi cal o PPUPY (as@Ll tOénaLIh PRtiabar el As pedeieipfie aaf‘r Ceiloﬁusf@gﬁ of
the Gene, Fhepibe Hh@ﬁﬂe@l@éﬂﬁh@&smBlé@ulesC&hdmoﬁnFlegé—’s"of(nﬁl&u@@ capableldf r@@idgi20N,

substitutions of structurall y or functi onal simlar amno acids are |ess
likely to &ieaslapd thsipEppYen Olueh 4/ igral a%%&.%&lawmwﬂ%f asellt NeeBmpli ng

conpounds gf , tRg sFRS &&ep tof\e2 el p?é&eﬁ%ﬁ@fo's&@ 1sFtHé B’Pﬁﬂtréc‘éﬁtop hains with
sequences that include u to O (no changes), 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,

12, 15, zoAmtlbn@lﬁ%Smﬂ'yefvaume iMo acid substitutions when conpar ed with

e SPecl g0, o6 ARG SELDIGI UGS gty SEQB Fyay O
her eibnt | E Béragﬂnmas ¢hetaop thap bid Bildurs endsases wé sk arl:dbaﬁdscbrgutjmli liindiilgd)_frsgmemml udes
guzg t ;5 futi tg%g&? Sﬁ’fbnqe gﬂylﬁ@iﬂg}b file 19%@&? érto\fltd%'sI fs& DRd ‘f'tﬁgfhgllp-%g%r}ﬁ %Hﬁlé,gx z%.nglgo&(es

tions are pr
accor dance am tiethbosfeuss @f tlfeomhbodms of abtigen irakéngf fod gnens : thdr&@ 2R e TkBiotenBof
Exenpl ary Conservative Am no Acid Substitutions [00221] Original residue
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Conservative substitution Ala (A) Ay; Ser Arg (R} Lys; H's Asn (N G n;
Hs Asp (D) Qu; Asn Cys (O Ser; Aladn (Q Asn Qu (E) Asp; Gn dy (G
WO 2011/014438 PCT/US2010/043182

disease. Examples of fully human anti-BTLA antibodies include, but are not limited to: Hu
Mab8D35, hu Mab8A3, hu Mab21H6, hu Mab19A7, and hu Mab4C7.

[00203] The present invention provides an isolated anti-BTLA agonist antibody or
antigen binding fragment thereof wherein the antibody or antigen binding fragment exhibits
one or more of the following properties: (1) does not block binding of HVEM or LIGHT to
human BTLA; (2) cross reacts with cynomolgus BTLA; (3) has a Kp for binding to human
BTLA of at most about 2.5 x 10? ina protein binding assay (e.g., Biacore); and (4) an ECsp of
at least about 10 nM in a T and B cell activation assay. In one embodiment anti-BTLA
antibody or antigen binding fragment thereof has a Kp for binding to human BTLA of at most
about 2.5 x 10% in a protein binding assay (e.g., Biacore; Examples 2-3) and an ECsj of about
10-100 nM in a T and B cell activation assay.

[00204] In another embodiment, the antibody or antigen binding fragment is an isolated
fully human antibody or antigen binding fragment thereof which blocks binding of HVEM to
BTLA. In yet another embodiment, Examples of such antibodies include, but are not limited
to, the fully human anti-BTLA antibody, hu Mab4C7.

[00205] The isolated antibody or antigen binding fragment thereof, that binds BTLA can
comprise one, two, three, four, five, or six complementarity determining regions (CDRs) of the
described antibodies and antigen-binding fragments of the invention. The one, two, three, four,
five, or six CDRs may be independently selected from the described CDR sequences (e.g.,
Table 1, Table 2) of the antibodies and antigen-binding fragments of the invention.
Alternatively, the one, two, three, four, five, or six CDRs may be selected from the CDR
sequences of a single described antibody or antigen-binding fragment of the invention. In
certain embodiments, one two or three CDRs are selected from the Vi CDRs (e.g., Table 1;
SEQ ID NOs:12-14) of the described agonist antibodies and/or one, two or three CDRs
selected from the Vg CDRs (e.g., Table 2; SEQ ID NOs:5-7) of the described invention. In
another embodiment, one two or three CDRs are selected from the Vi CDRs (e.g., Table 1;
SEQ ID NOs:26-28) of the described antagonist antibodies and/or one, two or three CDRs
selected from the Vy CDRs (e.g., Table 2; SEQ ID NOs:19-21) of the described invention.
[00206] The isolated antibody or antigen-binding fragment thereof that binds BTLA can
comprise at least one antibody light chain variable (V1) domain comprising one or more of
CDR-L1, CDR-L.2 or CDR-L3 selected from the group consisting of: (a) CDR-L1, CDR-L2
and CDR-L3 of the variable region of antibody hu Mab8D5; (b) CDR-L1, CDR-L2 and CDR-
L3 of the variable region of antibody hu Mab8A3; (c) CDR-L1, CDR-L2 and CDR-L3 of the
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Ala Hs (H Asn; Gnlle (I) Leu; Val Leu (L) lie; Val Lys (K) Arg; H's Mt
(M Leu; lie; Tyr Phe (F) Tyr; Met; Leu WD 2011/014438PCT/ US2010/ 043182
Ori gi nal wesndua4438 PCT/US2010/043182

variable region of antibody hu Mab21H6; and (d) CDR-L1, CDR-L2 and CDR-L3 of the
variable region of antibody hu Mab19A7.

[00207] The isolated antibody or antigen-binding fragment thereof that binds BTLA can
comprise at least one antibody heavy chain variable (VH) domain comprising one or more of
CDR-H1, CDR-H2 or CDR-H3 selected from the group consisting of: (a) CDR-H1, CDR-H2
and CDR-H3 of the variable region of antibody hu Mab8D35; (b) CDR-H1, CDR-H2 and CDR-
H3 of the variable region of antibody hu Mab8A3; (¢) CDR-H1, CDR-H2 and CDR-H3 of the
variable region of antibody hu Mab21H6; and (d) CDR-H1, CDR-H2 and CDR-H3 of the
variable region of antibody hu Mab19A7.

[00208] In a preferred embodiment the isolated antibody or antigen-binding fragment
thereof that binds BTLA comprises at least one antibody light chain variable (V1) domain
comprising a CDR-L1, CDR-L2 and CDR-L3 selected from the group consisting of: (a) CDR-
L1, CDR-L2 and CDR-L3 of the variable region of antibody hu Mab8D5; (b) CDR-L1, CDR-
L2 and CDR-L3 of the variable region of antibody hu Mab8A3; (¢) CDR-L1, CDR-L2 and
CDR-L3 of the variable region of antibody hu Mab21H6; and (d) CDR-L1, CDR-L2 and CDR-
L3 of the variable region of antibody hu Mab19A7 and at least one antibody heavy chain
variable (Vy) domain comprising a CDR-H1, CDR-H2 and CDR-H3 selected from the group
consisting of: (a) CDR-H1, CDR-H2 and CDR-H3 of the variable region of antibody hu
Mab8D5; (b) CDR-H1, CDR-H2 and CDR-H3 of the variable region of antibody hu Mab8A3;
(c) CDR-HI1, CDR-H2 and CDR-H3 of the variable region of antibody hu Mab21H6; and (d)
CDR-H1, CDR-H2 and CDR-H3 of the variable region of antibody hu Mab19A7.

[00209] Sequences of light and heavy chain CDRs of the antibodies of the present
invention are provided in Tables 1 and 2, respectively. By way of example and not limitation,
the VL domain CDRs for agonist antibodies are selected from SEQ ID NOs: 12-14, while V,
domain CDRs for antagonist antibodies are selected from SEQ ID NOs:26-28. Similarly, Vy
domain CDRs for agonist antibodies are selected from SEQ ID NOs: 7-9, while Vg domain
CDRs for antagonist antibodies are selected from SEQ ID NOs: 10-12.

Table 1: Light Chain CDRs

Antibody | CDR1 CDR2 CDR3
8D5 (agonist) | <p0 1D NO:12) | (SEQ IDNO:13) (SEQ ID NO:14)
4C7
(SEQ ID NO:27, VK )
(antagonist) | (SEQ ID NO:26, (SEQ ID NO:28, Vk)
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Conservative substitution Pro (P) Ala Ser (S) Thr Thr (T) Ser Trp (W Tyr;
Phe Tyr (Y) Trp; Phe Val (V) Ile; Leu Function-conservative variants of

t he anti bwoi2es/@#i438Bhe i nvention are al so contenpl at ed byCrhis2@onsas

i nvention. "Function-conservative variants” are those in which one or nore
amno acid residues in a protein or enzyme have been changed w t hout
altering the overall conformation and function of the pol ypeptide,

i ncluding, but, by no neans, limted to, replacenent of an amino acid with

one havinq simlar p%&ﬁérties. Am no Acid Substitutiots
Table 2: Heavy Chain CDRs
Antibody CDR1 CDR2 CDR3
8DS (agonist) | <EGIDNO:5) | (SEQID NO:6) (SEQ ID NO:7)
F4C7
(antagonist) | (SEQ ID NO:19) | (SEQ ID NO:20) (SEQ ID NO:21)
[00210] The present invention further provides an isolated antibody or antigen binding

fragment thereof that binds BTLA and functions as an agonist antibody and comprises the
mature Vi, domain of antibody Hu Mab8D5 (SEQ ID No:18). In a preferred embodiment, the
antibody is a fully human monoclonal antibody. Examples of preferred fully human agonist
anti-BTLA antibodies include, but are not limited to hu Mab8D5, hu Mab8A3, hu Mab21H6,
hu Mab19A7, and antigen binding fragments thereof.

[00211] The present invention further provides an isolated antibody or antigen binding
fragment thereof that binds BTLA and functions as an antagonist and comprises the mature V
domain of antibody Hu Mab4C7 (SEQ ID No:32). In a preferred embodiment, the antibody is
a fully human monoclonal antibody. An example of a preferred fully human antagonist anti-
BTLA antibody includes, but is not limited to hu Mab4C7 and antigen binding fragments
thereof.

[00212] The present invention further provides an isolated antibody or antigen binding
fragment thereof that binds BTLA and functions as an agonist and comprises at least one Vy
domain selected from the group consisting of (a) the mature Vy domain of antibody Hu
Mab8D5 (SEQ ID No:11). In a preferred embodiment the antibody is a fully human
monoclonal agonist anti-BTLA antibody. Examples of preferred fully human agonist anti-
BTLA antibodies include, but are not limited to hu Mab8D5, hu Mab8A3, hu Mab21H6, hu
Mab19A7, and antigen binding fragments thereof.

[00213] The present invention further provides an isolated antibody or antigen binding
fragment thereof that binds BTLA and functions as an antagonist and comprises at least one
Vyu domain selected from the group consisting of (a) the mature Vy domain of antibody hu
Mab4C7 (SEQ ID No:25). In a preferred embodiment the antibody is a fully human antagonist
anti-BTLA antibody. An example of a preferred fully human antagonist anti-BTLA antibody
includes, but is not limited to hu Mab4C7 and antigen binding fragments thereof.
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[ 00222] The invention al so provides isol ated pol ypeptides conprising the VL
domai ns of agoni st BTLA anti bodies (e.g., SEQ ID Nos.:16 and 18) and

i sol at ed Wwol2zypeptdddes conprising the VH donains (e.g., BEQUSniMoO$31829 and
11) of agoni st BTLA anti bodies of the invention having up to 0, 1, 2, 3, 4,
or 5 or nore amino acid substitutions, while still exhibiting the ability
to bind to BTLA. [00223]1In additional enbodinents, the invention provides

i sol at ed pol ypeptides conprising the VL donains of antagoni st BTLA

anti bodi es[00214y. , SERE pidsdio snventda mow&Z)anamlaté:csagoatsedltmodlwptapmgdelsinding

conpri sing. the VH do ni st BTLA

ant i bodi esfr%gfneflhg‘efeﬂggﬁf B’(’J‘ﬁ ﬁgbﬁnadlléﬁzﬁs labwcgﬁ OPe?\g‘ 8%““21 Selg dgg qﬁ%gré’u%m no

aci d substddnsibtingns SEQNID Nosip] 13, gxdi 40ardi ab Gattivae a3y doirath §eléct|@d fdmt the Erbup.

[ 00224] I n anot her errbodl ment, the jnvention provides an anti Jbody. or_antigen

bi ndi ng f reegiEe CherQRoP Nasats: Bi #es’-hihamrezaired emhediment (e anghodyi ina ffly
domai ns Wi fuhaatagh@dSdntidBPeA ARH60dP5 YxaBPXs of PUettd PAY BEeREeSsNARBT to

one or nore of the VL domains or VH donmi ns descri bed herein, and exhibits

bi ndi ng t cAtibedies BrFlude. Pw aRordielimiath btiitreMabilie Iy MibB4y3.c Biddah3dHes hy he
present n%ggs, nlﬁoagménsc%d fradaitdis i gmai ns (Wi th and w t hout signal
sequence) avtgAq?J é lﬁ%,a%& t4S 6%95 or nmore amno acid

substituti [@ﬂ%15]and éfhmmsmst biverdion gprovidesu Am risoBTedAanth §@dP Sintibodyepr antigen
embodi ment dlh fﬁ%rhém%ré!)? o BRI BirP.AC RE affe %hé‘va%gﬁm ClefiRa AR AL N NG
exposed si to another amno acid residue in-order to provide for
greater chgmlp:acbnsstlm)oﬂ SEQ IDf Nodx@6,f37naB, andt 4t Berdlyonea¥y ﬁomhmvsslectﬁd)rfrom(&crpl e,

h d t t.he
ot ont 1 ol ForP 15Ped Svest T SBYEAP AR L fy e Gt BB B 1
CDR. dA( 2 :) giélllgmummlahteigmimﬁy?@ms gglb?c?gsﬁxﬁgtessﬁomethﬁai flﬁ@&u?ﬁﬁlaﬁ&g@ﬁstand
Aswa . . . Ll C : 0oa r I.on .
debi I i t at ea%‘r'é:ﬁ\]o‘%‘rpqngg%qliﬁ nsfig a{S‘ét ¥ gt 2?5“6‘7% o R WB‘@%’L anigen; g‘%‘é‘%
antigen. Segmditsahdréof( 2005) J. Allergy din. Immunol. 116:731 at 734. In

one enbodi nent, the_asparagine is changed to glytamne (Gn). It may al so
be- dosi r abl0B2i6) al t &f o g%eraleﬁdﬁaerﬁc@lalsa G aribod ol %rsisatr @@?%@n esazgw)lsew

gl utam ne gdANkndif bt Tréglcfne%k{éf&aﬁlpea hdnkeq! dohaed r@glo&'esﬁ&‘ﬂ dati op

occurs at greater rates when snmall am no acids occur adj acent to asparag| ne
or gl utam lmenanS@evy eliatrcenpptantgegion bea (arygn shegof. Chy aneticbemb@igrepahe binding

addi tion, I y )

may be chang g{;& btﬁgﬁsgfe l%ﬁ{ ?M,%?ugs%ﬁﬂ &?Oh fe%a\{)tgga i %fpfgg h%{%plocsog%}%l lity
that the rrEgtmosuChelsslambdar or\/\lmppd howpmn ilight, Chmhl rhioo ou | wdriae dbereofanBy gepm of

bi ndi ng aff|n| co rlbut to mol ecul ar heteroe in the

£ nal "ant 1 S pEhae iR G i Muih Ge TRia GO ARECRBAT shl e S
changed t oliglt @Raif @ofstin@jegiofctdh be @agyal Yin ah Bl@hatRE chbodif@¥E tHe Rl refibf bfithee
potential scissile Asn-Pro geptl de bonds, it may be desirable to alter any

Asn- Pro cosibady isath&/ith ¢ SeE-2p Proanutssiony Scheymmapy b‘” 7, Mopdmupel. Fs 4-8a2¢01).
AN bodi esyilpid) SUCTT SHOShBLREAD B loS BREANARLhNSCLEENET Kb RESHES Lhat

the substitutions do not decreasée BTLA Inity or other d
bi ol ogi cal censisting efyFabdrabh &gl e . dbyl kv (el s, afdGORABITABLE 4 Exenpl ary

stabi i zi nﬂ)&?ﬂ? var 'ﬁ@tlﬁve% A b%‘éﬁe? 1sola§tda&)'l}lp'eﬁtlidég cylﬁfnlls‘%g thge\ﬂ‘%ﬂﬁlﬁls

Asn-dy (N
(e.g., SEQ ID Nos.:16, 18, 30, 32, 37, and 38) and isolated polypeptides comprising the Vy

domains (e.g., SEQ ID Nos.:9, 11, 23, and 25) of the antibodies of the invention. In one

embodiment the invention provides an antibody or antigen binding fragment thereof that binds
BTLA and has Vi domains Vy domains with at least 95%, 90%, 85%, 80%, 75% or 50%
sequence homology. In another embodiment the binding compound of the present invention
comprises Vi, and Vy domains (with and without signal sequence) having up to 0, 1, 2, 3, 4, 5,
6, 7, 8, 9, 10 or more conservative or non conservative amino acid substitutions, while still

exhibiting the desired binding property.
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@Gn-dy, Ala-G@y, or Asn-Ala (G, (AAQ, or (NA Asp-dy (DG GQu-Qy,
Ala-@y or Asp-Ala (EEQG, (A-QG, or (DDA Mt (typically solvent exposed)

(M Lys,wbeoir/cdis8 or Phe (K), (L), (A, or (F) Asn (NpPCTESR010/043AB2 (Q or
(A

[

) Asn-Pro (N-P) Gn-Pro, Ala-Pro, or Asn-Ala (QP), (A-P), or (NA

00227] Exenpl ary CDR variants for 8D5 VII include: CDRL: SYDWVH (SEQ ID
NG 5) CDRL variant SYDX. H wherein Xis M K L, A or F (SEQ ID NO 38)
[00219] “Conservatively modified variants” or ‘“conservative substitution” refers to
substitutions of amino acids in a protein with other amino acids having similar characteristics

(e.g. charge, side-chain size, hydrophobicity/hydrophilicity, backbone conformation and

rigidity, etc.), such that the changes can frequently be made without altering the biological

activity of the protein. Those of skill in this art recognize that, in general, single amino acid
substitutions in non-essential regions of a polypeptide do not substantially alter biological

activity (see, e.g., Watson et al. (1987) Molecular Biology of the Gene, The
Benjamin/Cummings Pub. Co., p. 224 (4th Ed.)). In addition, substitutions of structurally or
functionally similar amino acids are less likely to disrupt biological activity. Various
embodiments of the binding compounds of the present invention comprise polypeptide chains

with sequences that include up to O (no changes), 1, 2, 3,4, 5,6, 7, 8, 9, 10, 12, 15, 20 or more
conservative amino acid substitutions when compared with the specific amino acid sequences

disclosed herein, e.g. SEQ ID NOs: 5,6, 7, 9, 11, 12, 13, 14, 16, 18, 19, 20, 21, 23, 25, 30, 32,

and 37. As used herein, the phrase “up to X” conservative amino acid substitutions includes 0
substitutions and any number of substitutions up to and including X substitutions. Such

exemplary substitutions are preferably made in accordance with those set forth in Table 3 as

follows:
[00220] TABLE 3
Exemplary Conservative Amino Acid Substitutions
[00221]
riginal residue onservative substitution W
Ala (A) Gly; Ser
Arg (R) ys; His
Asn (N) Gln; His
Asp (D) lu; Asn
Cys (C) Ser; Ala
Gln (Q) Asn
Glu (E) Asp; Gln |
Gly (G) Ala |
His (H) sn; Gln ]
e (T) feu: Val |
u (L) Tle; Val
Lys (K) Arg; His
Met (M) [eu; Ile; Tyr
Phe (F) [Tyr; Met; Leu
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CDR3: EGVAAHNYYGWDV (SEQ I D NO 7) CDR3 variant EGXI AAHX2YYGX1DV = wherein
X1is M K L, A or F;, X2is N, Qor A (SEQ ID NO 39) [00228] The X

vari at i orwofor/tissVH CDRs can be i ndependentl|y sel ect e#Cirrusasny/043182

conbi nati on. [00229] Exenpl ary CDR variants for 8115 VL i ncl ude:

[ 00230] CDR2: DASNRAT (SEQ I D NO 13) [00231] CDR2 vari ant: DASXRAT= wherein X
is Qor A (SEQ ID NGO 40) [00232] CDR3: QORSNWPPI T (SEQ I D NO 14) [00233] CDR3
variant: QQRSXWPPIT = wherein X is Qor A (SEQ 1D NG 41) [00234] The X

variations for thelofeifeiEsiaean bdnfdeRRBdMRtilose! ected in any
conbi nati on. Addit om Ty, any X[yartariom described nererm can be

I ndependently sele ) sired activity
or binding abilitySesSyai ntai ned|Thr00235] Exenpl ary CDR variants for 4C7 VI

i nclude: CDR2: YIY KYNPSLKS D NGO 20) CDR2 vartant:
Y1YYSGSTKYX1X2SLKSF=—ttHerei-r* X are—N-P P—APR—e+—N-A+(SEQ | D NG 42)

CDR3: EWPYYYYEMDV (I§E(W) D NO 21) [Il3DA: varlant EWPYYYYEXDV= wherein Xis M
K, L, A or F (SEQHiPYO 43) Trp; Phe

al (V) lle; Leu

Function-conservative variants of the antibodies of the invention are also contemplated by
the present invention. "Function-conservative variants" are those in which one or more amino
acid residues in a protein or enzyme have been changed without altering the overall
conformation and function of the polypeptide, including, but, by no means, limited to,
replacement of an amino acid with one having similar properties.

Amino Acid Substitutions

[00222] The invention also provides isolated polypeptides comprising the V| domains of
agonist BTLA antibodies (e.g., SEQ ID Nos.:16 and 18) and isolated polypeptides comprising
the Vg domains (e.g., SEQ ID Nos.: 9 and 11) of agonist BTLA antibodies of the invention
having up to 0, 1, 2, 3, 4, or 5 or more amino acid substitutions, while still exhibiting the
ability to bind to BTLA.

[00223] In additional embodiments, the invention provides isolated polypeptides
comprising the V; domains of antagonist BTLA antibodies (e.g., SEQ ID Nos.: 30 or 32) and
isolated polypeptides comprising the Vy domains (e.g., SEQ ID Nos.: 23 or 25) of antagonist
BTLA antibodies of the invention having up to 0, 1, 2, 3, 4, or 5 or more amino acid
substitutions, while still exhibiting the ability to bind to BTLA.

[00224] In another embodiment, the invention provides an antibody or antigen binding
fragment thereof that binds human BTLA and has Vi domains Vi domains with at least 95%,
90%, 85%, 80%, 715% or 50% sequence homology to one or more of the V| domains or Vg
domains described herein, and exhibits binding to human BTLA. In another embodiment the
binding compound of the present invention comprises Vi and Vy domains (with and without
signal sequence) having up to 0, 1, 2, 3, 4, or 5 or more amino acid substitutions, and exhibits
binding to human BTLA.

[00225] In certain embodiments, it will be desirable to change certain amino acids
containing exposed side-chains to another amino acid residue in order to provide for greater
chemical stability of the final antibody, as follows. For example, an asparagine (Asn) residue

may be changed to Gln or Ala to reduce the potential for formation of isoaspartate at any Asn-
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[ 00241] The foll owi ng references regarding the BLAST al gorithns are useful:
BLAST ALGORI THVS: Altschul, S.F., et al., (1990) J. Mdl. Biol. 215:403-410;
G sh, W ,wetoul0144381993) Nature Cenet. 3:266-272; MaddemrCT/MSR010/0¢3182Al . |
(1996) Meth. Enzynol. 266:131-141; Altschul, S.F., et al., (1997) Nucleic
Aci ds Res. 25:3389-3402; Zhang, J., et al., (1997) Cenone Res. 7:649-656;
Wotton, J.C, et al., (1993) Conput. Chem 17:149-163; Hancock, J. M et

al ., (1994) Comput. Appl. Biosci. 10:67-70; ALIGNMENT SCORI NG SYSTEIVIS:
Dayhoff, MO, et alCDR3: EGM@HNMYGMDNL(SEQrIErNOﬂhange in proteins.” in

Cayhot{ (ed. ). pp.  SHCH AN AR o X0V Do gt v 8P s

Schwartz, R M, et &, QorA\/(EBBQIIBNOfKQD detecting di stant rel atr onshl ps in

Atl as of Pr ei.n Se e and Structu 978) vol "

Dayhof f ( elf032 %‘ %g%n’gsvéﬂatr@frfc’f éleoﬁg%é)ké scan g fgepe W@E &EYS&% in eey

Al t schul , &,nlﬁ)mau@,l%l)l Mol . BI ol . 219: 555 565; St at es, et al.

(1991) Met hods  3: 66- 70; Heni k et (1992) Proc Natl. Acad. Sci.
USA 89: 1091822%919; FAP{*@MPD%W‘M%@Y PSVI(IPQM . Mbl. Evol.

36: 290- 300500444) G\INEI}f[)I@T@Am(SE@mN@lﬁ et al., (1990) Proc. Natl.
Acad. Sci. USA 87 2264-2268; Karlin, S, aI (1993) Proc. Natl. Acad.
Sci. USA 9M083113- 58 EDRDenie; DASXRe’tT=awhereI(1 iiggﬁz)or/&nhSE HOBNO:4): 2022- 2039;

and Al tsch B S}gﬁ'i? significance of nmultiple
di stinct ca"?ﬁal [ gnrrent s.n ﬁﬁor{eﬁpclglhgﬁé Conput ati onal Methods in
Genone Resﬁm?-aiﬁ (S. CGunavariastd QRRSXVGRIAY =p\pherq1n 14’41§ Qrirén G3EQ Ne WOVbh K .

00242] I n er e IV S el ei c
[ ) ] @)@g‘%gl D@Qdk% tlonts% b s apﬁa Can {5 %&E engé]'ltl'y s%!e%%eﬁqn a

acid, for encodi ng the i s S or“an en bindi ng
fragment oforbisationy étlitionallyl anyoX eagativo diesoeibed hetrche carsbd mﬂaﬁtndnmdy eelectrabmd

encodes an_a onlst .anti bod n b|n r.agnent reof conpri si ng
at | east oﬂ'@’%‘?ﬁl U’rgoréﬁf Oﬁ%é &Fdﬁ%rtedgetglltﬁ gf‘d %‘?g\}i?‘aﬁ‘ |h and at | east
one mat ur e[gan3s]body Exempyargrm)mvmﬁmamraca\ﬂﬂnmmn wherein the VL donain

conprises at Ieast t e cted from SEQ I D NGCs:
12-14, and the dﬂﬁrﬁ?ﬁ?ﬁﬁg%&rég?i@ gﬁ&iﬁbﬁ%gﬁ) three CDRs having a
sequence sel ect ed fr@]ﬁRﬁE@ahDMSG_STKYX X, SIEES eriRein&NK, ark heP| @, ated
nucl ei ¢ aci d encodes the mature |ight and heavy chain variable region
sequences of SEQ I D aO-A{BEQER N§E¢2) D NO 11, respectively. In sone

enbodi nents the i sol@legi WPy DY @E@ﬂygobgt)h a light chain and a
heavy chain on a si a e nucleic acid nolecule, and in other enbodi nents the

li ght and heavy chai %relaehcfdﬁB‘éYmV-owhwemeXsSeaéﬂéﬂe M| Fei(BEQdPd

nmol ecul es. | n anot heg g})odr ment the nucleic acids further encodes a signal
sequence. [00243]Th|s invention al so provides expression vectors conprising
t he isol at €9236lc| ei cThecXdwrigfionshker ithey &t IBIRs cimebe iintdepdndentlycseddctedaipi ahyi s
oper abl y l'%ﬁqat control sequences that are recognized by a host cell
when the hé "is transfected with the vector. Al so provided are host
cell's conpf@®Bhg an ﬁ»cpq:resé" ronissesicotialiyfof{' lve vratismduch as/enisis rssefthally of”

i nvention further.relat tho ucin abrndln d of t he
present i nven‘fon%lﬁtmcgoess %an)th t' Elel‘l n Ouéﬁ%ﬁ)%fe %Peig“F“’ t‘ébea lm%gg(g%%r essi on
vect or encﬁn&rluag)ntdfembrraﬂtedl glmmcmrgioupnofcﬂémm:e anedhwdsptloaﬂdmlssidnabf oert he

bi ndi ng compound f C tur.e d| um 244] The |nv ntion
ol S0 1o St ERTERS o SRt S ARl Rty rat et e e IR b TASLAIG! na

to the sanmehf£igt iHeRsiodr hoirBPropdtids dfshadpetibodyoshge B&Danethw WP Bsiysbsitia.
Mab21H6, or, hu Mab 19A7 (i.e., an agoni st antibody) or hu Mab4C7 é .e.,
ant agoni st /’érﬂroeaevl%reaewlﬁg BinAe cGmRpyd wRighvgonsists essentialiy| ok agpgites GHNOS
that are ahtig s’é@reﬁé@ﬁﬁ Rlse Glcltdenstengt @breadin®hcitid traf @b iBO HaRialf affhe the
present invention. {1 45] By way of exanple, and not limtation, the fully
human ant i PEWPEESS eft thedmavenmueﬁ bi nd human BTLA with a KD val ue of no

nore than %Qléﬁc&&@l-ﬁv%ﬁi‘z%ﬁgnﬁ %r gferably no nore than about | OnM nore

than & i

preferably no nore out en nore preferred are enbodi nents in
whi ch the d¥238bdi esTheameserDinvaitipasingfidescantieiE-A hatibadiss Lind XG@meis (torddd, 1

M, 100 pMsuél sRMse %IQCOBM b)éguazﬂ)é\@ aé&Ms%'éscﬁ%@&nZTaBMs 1[20 g?élgleptﬂyt eﬁc‘:ﬂo‘g%ﬁ}

nmet hod for generating anti ies may be used to generate the anfti I'es of
t he pr esentacidnesidussoas. dedgrybed uint Edblee 4§ ay el f ast mwsleupeids Bhich kynidize theetd. as
t he i munogen (antigen) for the generation of the antibodies. By way of
exanple and not limtation, any human BTLA isoformor fragment thereof may
be used as the i nmunogen. Exanples inglude, but are not limted to,

i soforms and splice variants of human BTLA as described herein. In an
alternative enbodi nent, rhesus BTLA can be used as the inmmunogen for
generatron of the antrbodres [00247]In a preferred enbodrnent fuIIy-hunan

T 1 T 1

an



than the nouse system These transgenic mce, which nmay be referred to,
herein, as "HuMAb" m ce, contain a human i mmunogl obulin gene mnil oci that
encodes uwpearvamged hunman heavy (Il and 7) and K |i ght PCmAISR010/043182

i mmunogl obul i n sequences, together with targeted nutations that inactivate
t he endogenous Il and K chain loci (Lonberg, N, et al., (1994) Nature
368(6474): 856-859). Accordingly, the mce exhibit reduced expression of
nouse IgMor |Ic, and in response to inmunization, the introduced human
heavy and chfgtablycﬂrarnncltip anidg byheidizg vdar dow striagency wnd@mnsrgman gregayabdy hader
rrutationto ener nj L.y, Q tibodi es
(Lonberg, RPRFRE sGihEerty Faaibhs S b TR0 RT R R 3Rsc R PGS anc
Handbook qfreiEMbE'r iexteibit 8T dindingodabigiry.11/8: mh@leﬂ:Oéb;rd boidoele gis hlybrld@tabkei 10

N0 hena sneflir Bicfeis sicgouia i a8 3 om0 RACHCINE or AT whg (ogiRdl A0

known i n td@ndedtfordnef ths nehiseE fidibedleciile bareamam It@the rotheir ﬁi}dldi’d’ acuLmoleGrIle alllder
(1992) Nucleic Acids Research 20:6287-6
| nt er nat i JAGPPITARRAFOFUIGIORS OF SeripsEgire ?rlrfeﬁrl 10810 %rrngth ((Sfeéernbr%cef Hat | .

Acad. SC' M ).9618 ¢3RRI b téhigtiratu@tand!ionic 6AE2A) dderinifethEe Rethgensy doflthd - 123;
Chen, J. al ., (1993) EI\/BOJ 12: 821- 830; Tuaillon, et al 1994) J

| mrunol 1*9?r121921t2m2§2mca1 Llewi s gencythyridizationgrongitingst ineludes BB L6 4%455C. 956t 859
L, onberg, dbs ﬁﬂ@%?onﬁﬁﬂﬂ@o&kfio%( fomRRide NBO88C, & b%rmﬁ’cl 29y, E‘F%écﬂgmgﬁ&ate
TayI or, L., et al., (19 94) Internati onal | munol ogy 6: 579 1; Lonber

N, et al.stiggengshybridization cquaitions preusigilar igothe l9w: streee% conélrlarmgxcerrt the et

oL L oDl o gy SRLTP AT i S Ssciyg g3t Shag (1490

Acad. Sci H@sttrﬁfgéncﬁzl@brl@emommomﬂleous die SimiRatelvw Nosgenéy 5@1@1@@6 pxciépt the

o a7a.  oodiel Bl drshumel I dop toltml o bl SO BT o

Publ i cat i Odspthnzﬂly WO Bigh&4B88dcrat® @4/, 2538559 WH P8/ ﬁi2°22'63 G/,\(GSQQ/OQBSMS dnd WO

92/ 03918. 024 fu no nti bodi e TLA,
b i e B i e 1 MR RR° SRR aR tepRracar e A4 b ¢
resi dues 3ducléf?acids GSE@nI donyendntarpseqdanes, nblaﬂuglnweb@ﬂbgr@, thd:\lstnn@tncﬁbf the
(1994) Nature 368(6474): 856.859. Fishwild é@g%% Nat ur e

Bi ot echnol ByidiEatong FBis@atphes, bettigsno 8assy sy POy ‘Fer >;1pprp BEERY| fope

6-16 weekshydbid2gR hRRic tbids fdepenlls IoANMHB| 1&wiH @R .thd=@AliclE1 2dRls Cand 3the® We bkt @A
preparation of BTLA can be used to immnize the HuMab m ce

i ntraperi t SHREATNSAtAIRRY vAriaklsh ot dmenndn yhe qthe The ggeates theyfegsesn®l SIMHERY 28d

wi th whol epdidfedSbaveld 16h ¢ albiSoti! seaueaea m@mlguert ﬂh@%&ir%‘éﬁ@duﬂ@eﬁ Rvh@hBthe A
gene. An "antigenic BTLA pol ypeptide" may refer to a BTLA pol ypeptide or

any fragnemiclaihagidsonay hybeiize o Psxhbébrrgis efrerpater thap Q0 nugleptides dn jeathgeqyations
anti - BTLA I e A9] bin i
HuMAb tr angogg%@@ at%@itgpgggpggﬁ\e{tﬁg %eéng?e#ﬁyﬁged%&r Srfﬂnllijbgg& dJ a; s&ﬁﬁ‘ﬁiﬁi
i ntraperit 9AbalHoy hybiRjizagiod/ with shdsten trapleiguaids, vt Wllamuplgemﬂes nthi/Riogitipn +of TDM

e s RO P D LU 0 SR g =

antigen i nspVEilﬁ@lt}) (see Siiroak, evdnsuprdMit@-1d8n be i nmmuni zed, first, with cells

expr essi ng ansfe ted HEK293 then.mith a
sol ubl e f r%@%ﬁt g‘éﬁ‘t%@g@“ym the RiEpep L Enpion s Myl i ﬁB“w&S%‘g)““Qﬁ‘g‘de
conti nual | yequares mi polyptides icogptisingl ainiat dctns quénicés tvhneh taOatdedst gons 70%he

i mmune re onse. ca noni to ed er the course of
A A e e T R

pl asma Canarbﬁm&ﬁ pegerasly faoreas:t hBow Os%EiaeRicIf (c.2)O5%BIGD, 9%, 9804]199%, 1009%) to
exanpl e by ELISA, and mce with suffjcient titers of i mrunogl obulin can be

used for f HEimpiEncapucleotigs apkh amigstcilsearrnees, WhGe FoRpATon it PYOEmad BY s

bef ore sacBisTeagifihh SRy tHf pdrdifet&Plof @Rt alkdrithd R& RS &0t %aé thé- RBrgkdtsi ons
for each antigen nmay need to be performed. Several mce can be i mMmuni zed
for each amarcgéntwe[eeclzemspgfﬁrr desivancee over tipicaireplengtly b then EsspRsHIR Kederamce
fully humagagfcts, B-ﬁolayp@ﬁfdlepgghﬁﬁslﬂ?ym&% &'fcpgéﬂlﬁé‘rﬂepWhﬁt 7098 lé@f@t’ %u@ﬁ@%
commonly known in theé art. These methods include, but are not limted to,

t he hybri deimalar, @cquh'@imet lsst gboraIB0Y drmijar) mp@oprgfyrakldrﬂt daast abputH0% s1(1111@7251)1
(Nature 256:495-497), as well as the trioma technique (Hering, et al.

(1988) Bionmed. Biochim Acta. 47:211-216 and Hagiwara, et al., (1993) Hum
Anti bod. Hybridomas 4:15), the human #8-cell hybri doma techni que (Kozbor, et
al ., (1983) Imunol ogy Today 4:72 and Cote, et al., (1983) Proc. Natl.
Acad. Sci. U. S A 80:2026-2030), the EBV-hybridoma technique (Cble, et al.,
in anoclonal Antrbodres and Cancer Therapy, Alan R Li ss, Inc pp. 77-96,

A NS\ o o " o o . B o ~ 1 -~ 1 o




in US Patent No. 6,331,415, [00253] Manmalian cell lines avail able as
hosts for expression are well known in the art and include many

i mort al iweadotiglih438i nes avail abl e fromthe American TypeCCuistawom43st | ecti on
(ATCC). These include, inter alia, Chinese hanster ovary (CHO cells, NSO
5P2 cells, HelLa cells, baby hanster kidney (BHK) cells, nonkey kidney cells
(COS), human hepatocellular carcinoma cells (e.g., Hep &), A549 cells, 3T3
cells, HEK-293 cells and a nunber of other cell |ines. Mammalian host cells
i ncl ude hunmast prerfenalslg at feadt ,ab@img5%munikze3(¢gp95;7p, W& t97 %) 089 N2 % NidO % tamy of
hanster cells. Cell nes gf ﬁal’tl cug1 ref erence. arefsel %ct@j tgﬁgg?h

det er ni ni nfje V\ﬂqfeé‘??c?:eammq ifHE SSABRPES Y CUTRATIAN |i%, perfarmety With ag i nes
that nmay bggoisal RhdeinnGeQhragelels bf meSalgcﬁmmh B6 séed B bive tBRORRERI anwctel | s,
bacteri al cel | s, gl ant cells and fu When reconbi nant expression

|
vectors enPOUPTGhE FRSPISENS, SPARHIGFOVGF ?hgﬁmﬂgg?flﬂm AP ESPRSHYS GFrece SFgRrEht

t her eof tgg@alsbg{uud@@ﬁ“neg{@gynprnv@m{ohgen bi ndi ng fragnent thereof are
i ntroduced into mammalian host cells, the antibodies are produced by.

cul turing (994Host evescq ilentity Jeferolp eRct matghesherees; thin nugleptigey euamise
expr essi on,Qf 5%0%@&&&9&%&/111& 5 SePRompaeh S S@éuené@srlﬁﬂm &El"'s‘tlb YothS&gétet i on

of the antibody into culture meglumln whi ch the hos |'s are grown.
[ 00254] Ant imatstésewtwegn tftﬁeanrm@m@r@dw pospaptidescitichare bmgimmam ingdditiemtdar d
protein pu F S nt

i nvention %{orCh%Sahéetglgerlrlg? Eéﬂ}?eglgc%lhg{&%%%uﬁ&fg%%ﬁ AIR Uct }dgn BB%IHF%H sre%lg:g be
enhanced usining agidswhish shapé sitomenpropestidsand) may be ﬁtﬂrclenmplbere didvessgd alioaed ne
synt het ase expres S p for
enhanci ng @g? SSi or;ﬁ\1 uﬁ@grw%%?ettf:r?%&%{)%éﬁﬁ otxnéhﬂ%‘fr a?%)%ﬂm%tnﬁlr)nﬂlseglﬂdﬁggéised
i n whol e OALGRORITHMS: cxizelotli BIF., vt tah, B@Q@)p.éaMolP&dntZlm 41@ Zih, MG et 61.,256

00256] 1t (97 Rty el SaARTEGMBLEE, pEte al 50 WP, BT oibaraiior 1

transgeni clAlek@émaI%Fwek |alham;ﬂghﬁl%eﬁthM§O§3{3£913gm flzmlﬁgleacbr oL, h@gmg
However, al] antibodie n e t he nu ic.acid pole es vi de
herein, or G@B‘PP&‘? Res- ﬁ{f‘@ﬁga &Pﬂt&maipd eéé{}di’lr’ﬁ?é&omp&n ﬁg ]rf’%a?%n“p?ﬁlf’t of
t he i nstany M. emt (1@94) c&g@ﬁtdlo@pls Bidsct. N6:69/79¢ asYGRMENT SCORMOGaARSTEMIS:€S.
Simlarly, in certain ment s,  non fucos¥ll ated antj bodies are

advant ageotpgyh %@é\élﬁ%ee‘t Wey At V}S’Fi%'a‘{’ | §YOBKRNBY ChrgeeingBPEIRE-" df Aty Trpfain

their fucogyhrh&dakOYRi&ERal098)PA8IN 5T Buppl.t 3. OMANADAYROM (£Q.), FAI1B48I382 NRE.
likely to be inmunogeni c because their carbohydrate structures are a nor nal

conponent Bfomesk BeswFomsraMashingtam PEGSCIMOO2ER Mrne ol erMatrieasdercdegnting distant
anti body, " Etro?{%’ NG &Ry of BloRliT SE@;eﬁ&: i SE’%}{- 0QbHH ”\%‘i’ grﬁqlgga 3pogYhation

of substanfia onbgeneous anti b ein IVId nt'i bodi'es
conpri sing DaM@fbmﬂJ)L PPi 853-37% Nadle Bidproed. lhxc‘émndf, OWaghirgting IRC; nAltsghull ISVF.,

occurring g L | }§1%?51§T§¥5?6% g{a‘f‘eﬁeﬂ& eraznlelg% K nsc{§t3366 %?ri?%k%ﬁab et

anti bodi es are erng di rect a singlhe antrgenic
site. Monodal. p(nagz)amq lNadl AsadaSei. mmsa:wef»uwwmmml tSh%,yetmay(lB%) J. Mol.

synt hesi ze ) i d r tially uncont

munog! obdiPhat 2R B RN TATSRER: Wi st APERERENM AP ne
an: i gogy aScbe]C?EQS nmmt P63 K BLM K. a0 tal. al1P93) PR ancasksl. PepUbAt 9@51%713]:-5%377,
anti bodi es, and i,s no ons e r ir ro [ .

ant i body byPeaR par i @l @Pg dlg E&sggrg(??tzl@ﬁgd ’Hg%\‘fg‘:hufﬁiﬁ GENR e

ant i bodi es stafistlal digifficante eraefislaasgnitdchl athlgﬁm@frtes BMThebRY&N hhdCokiPitatipalmade
by the hybridoma nethod first de ler, et al &197 Nat ur e

cri bed bg}/ Koh
2b6: 495, MR INCHOMFAeERETh GrbBbag - LOOTPR i KhBEg e Yaeks pr oduced

anong or i Mog2ag) Pr eseNGRtef eﬁta@dlﬁémm{eqn@nh% rel & td Qﬁﬁbra&alnuelafcl Radiggs. 1n
general , polyclonal antibodies are produced froma B-Iynphocyte in t he

presence ofexgeple DNA,snersingghe ysebﬁdcaytl@shw @apfigsp Tageng ¢fethe ingention.

ant i bodi es r f
i mmuni zed %gﬁy?&w 2’0%‘9} 014 3@%%%%%2&%0%%9.\2&& tgglg%&ijﬁ %IBS egcl{“?m or
bi f unct i ondtagmatithayelhf compagingatti¢ahi eicanatiry bntitkdy hghtlsbaly varaplen(y1) da:naln and

at least one mature antibody heavy chain variable (Vy) domain, wherein the Vi domain

comprises at least three CDRs having a sequence selected from SEQ ID NOs: 12-14, and the
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di fferent heavy/light chain pairs and two different binding sites.

Bi speci fic anti bodi es can be produced by a variety of nethods i ncluding
fusi on ofwbybrivdessas or |inking of Fab' fragnments. See, PETgIS20180m382 vi |l ai ,
et al., (1990) din. Exp. Inmmnol. 79: 315-321, Kostelny, et al., (1992) J
| munol . 148:1547- 1553. In addition, bispecific antibodies nmay be forned
as "di abodies" (Holliger, et al., (1993) PNAS USA 90: 6444-6448) or as
"Janusi ns" (Traunecker, et al., (1991) EMBO J. 10:3655-3659 and Traunecker,
et al., (199ddmhintcompriseCanteast ablgapd threé Cﬂ]Rs‘S]ﬂa)vmg[zO&Zlﬁcﬁica' bﬂecpﬂﬁﬁerﬁtSH(D]E ntion
i ncl udes "g¢hi ic antibodies"- an antibod) onprises a var

ogi on o N Frelufte sRgEhTTE Y sobFRelliatel sl e piGH G AR egi on
(e.g., congamnariatlgkdion s%qlwﬁb@rwtsﬂejm N8 ALBRQIDEMDAS, 1esHebrivelyTOHS6me

horse, rabbit, do? cow, chicken) hese antibodjes may be used to nodul ate
the expr e sEMRdirpgntsthe jsolaeg nB‘FlelB?“?}AePCr?d%‘é’ﬂh%)H%lﬁﬁh%{ﬂ angybhgagy chain on a single

[ 00260] " Si nlefe sifidlebiie, £fd inDer eABSAIRERLY tHe! RMIBRY RealR KRaikhd e ¥htRABH oY

domai ns of an anti body, wherein these domai ns are Gi)resent in asingle

pol ypept i devoctianage separgtermicieis, acidyaolgqulesp d gandher embodimentiky m@lﬁmqlcbe‘grﬂs;r

pol ypeptid the VH and VL domai ns which enables the sFy to
formthe d@g#é}%é%@?ﬁ%{@?ﬂ: for antigen binding. Techni ques described for

t he produch043]lof siThislinventien sisaprovideé@mesgion @ct@ac@mrlsmgghe Bolazé nudéc
5,132,405 gn 4 - L
single chai%nd%ao?\’tﬂl%bgdeZl 7§3 “&gr 11{;5? ggﬁgévg%? 153 OQQFaBQ‘i%&; UCKT Ht%ﬁ's%%ﬁ?%gkhal e
Phar macol ogyognized/bn adioslnall whah nltmddxste:zell wtrhnsfe]:tbﬁ ,wifRohe méntorg Adsudpriviidedeareds .
Spri nger - 9-31 ) 002 "Disul £ide stabi ed Fv
¥ agmont <" hagh s cbmprisipB R, SBEIY vast M BEIL Bt | DI EER e
heavy chai relaedHp matbo® ofaprodleing a |bgﬂtngc¢nmpouﬁd/bﬁ thehpredena treentionkethpbiying

di sul fide bridge ntlbod fra ments within the scoeof t he present
i nvention %H“é‘ﬂgf? o Sﬂiﬁéﬁg‘@ﬁ“@ af‘re VeRiRT %‘P‘fo?tg‘ﬁ é’“fﬂ‘ 8“‘?5§IIH§H§ frati c

cl eavage Ofmedm! £ ifatink @e lﬁﬂ(cﬁﬁg)écﬁlpoﬁﬁpﬁr&rﬁ theFRd¥t éemacgmmrsnﬁammbe produced
by, for exanple, reduction of F(ab)2 with dithiothreitol or

mer capt oet HWPR4dH ne. The pmysntion,glse rlatess tosanfibodies enaritigen, Bipding depements thareabm
chain by aggdj ﬁfﬂhftb%‘e Qfméiaﬁmpé\o&(}ﬁmaa B39 ragrealzsmﬂqa? thoMESED S, HaaEeRAS, Whi ch,

in turn, are appende disulfide brid e Fab portion of an

F(ab) 2 mol Meh2 6, mhm@éb%ﬂomeu om agonishentihedyegs b MRbEE he-waR CR2E0HY| f i de
bridges ar Shde&;?Bl%@kméBmﬁ fﬁ?ﬂﬁ?ﬁm' For @xMhp1@ antHfdale Hap 'Qre a[b%ot%@%&@?ﬁgﬁd' ng

on the am no acid se ence t he ¢onstant domain of their heav I ns,
i mmunogl obbiniling ofany (iﬁéhee@gl?@hﬁé@fﬂ@ pais¢ritépventionc| asses. There are at | east

five mgj ory Ekﬁ?sses ]ﬂj gu!n!lc{'g%ﬁ lifftatich9 Hie fuﬂg k'r%g’ a%[ﬂgodl&)%f ﬁl@d

sever al of t e may ivid I'nto subcl as ypes
| gG 1, | gGinRentiogBiti hmdad BGA wit}gA -Kp aalue bfyae :moraxmantwdly mgmeexnoﬁqxl)

[ 00264] Engi n d anti b nve n | ncl ude S

rodi 11 cat SR80 Bt Btk Boof soSmett seial g H i a8 o B e
e.g. toi rrp:refemdrafeeamnmdmnw ia svhith mé]mtmnﬂm:bmﬂy KpMajies af hoymeneahanf szamtemor k
nodi ficati o So t C jty of the antibody. For
exanpl e, le(gf) ogﬁhﬁx@%f g‘apﬁggﬁﬁh{ é&@wgﬁgg Wﬁr@%frarrev\ork resi dues to
the corres mmnks]ng gexnyl sul@ble afgiRiiCor gvdrRirgPatibbdienby be aRedfd bbretlye tHaat
has undergone somatic nutation, can contﬁl n fraggl\é\?)rk residues that differ

from the ga8RHROFIEBOIEE AT T PRIA WA RUEARE f9RE © uman gdLp\rap be uiedigs the

resi dues cafmbogefl@irtghh)efr Aie ‘gél{é%'bhrtg thd @n@dieR 0By a3 ”&V\Q{a REGHEHGES 1O
t he germline sequences fromwhich the antibody is der| ved 565] For

exanpl e, THBitatioR, apphgman §TbAsisqieen or dragmerehpsedd maybo ﬁse&rﬁSrrbe gemgnogen.

Examples include, but are not limited to, isoforms and splice variants of human BTLA as
described herein. In an alternative embodiment, rhesus BTLA can be used as the immunogen
for generation of the antibodies.

[00247] In a preferred embodiment, fully-human monoclonal antibodies directed against
BTLA are generated using transgenic mice carrying parts of the human immune system rather

than the mouse system. These transgenic mice, which may be referred to, herein, as "HuMAb"
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position (using Kabat nunbering system differs fromthe gernline and how
this position can be backnmutated to the germine by the indicated
substi t utwons11/0iasBe A - Exenpl ary Backmnut ati ons Regi on PETAIseew0/0k3182ri no
Acid Position (Kabat Nunmbering) Backmutation 4C7 VH 25 H25S 4C7 VH 68 S68T
4C7 VH 82a T82aT [00266] Another type of framework nodification involves
nmut at 1 ng one or nore
mice, contain a human immunoglobulin gene miniloci that encodes unrearranged human heavy
(1 and ¥) and k light chain immunoglobulin sequences, together with targeted mutations that
inactivate the endogenous p and kx chain loci (Lonberg, N., et al., (1994) Nature 368(6474):
856-859). Accordingly, the mice exhibit reduced expression of mouse IgM or k, and in
response to immunization, the introduced human heavy and light chain transgenes undergo
class switching and somatic mutation to generate high affinity human IgGx monoclonal
antibodies (Lonberg, N., et al., (1994), supra; reviewed in Lonberg, N. (1994) Handbook of
Experimental Pharmacology 113:49-101; Lonberg, N., et al., (1995) Intern. Rev. Immunol.
13:65-93, and Harding, F., ez al., (1995) Ann. N. Y Acad. Sci 764:536-546). The preparation
of HuMab mice is commonly known in the art and is described, for example, in Taylor, L., et
al., (1992) Nucleic Acids Research 20:6287-6295; Chen, J., et al., (1993) International
Immunology 5: 647-656; Tuaillon, et al., (1993) Proc. Natl. Acad. Sci USA 90:3720-3724;
Choi, et al., (1993) Nature Genetics 4:117-123; Chen, J., et al., (1993)EMBO J. 12: 821- 830;
Tuaillon, et al., (1994) J Immunol. 152:2912-2920; Lonberg, et al., (1994) Nature 368(6474):
856-859; Lonberg, N. (1994) Handbook of Experimental Pharmacology 113:49-101; Taylor,
L., et al., (1994) International Immunology 6: 579-591; Lonberg, N., et al., (1995) Intern. Rev.
Immunol. Vol. 13: 65-93; Harding, F., et al., (1995) Ann. N.Y Acad. Sci 764:536-546;
Fishwild, D., et al., (1996) Nature Biotechnology 14: 845-851 and Harding, et al., (1995)
Annals NY Acad. Sci. 764:536-546. 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, 299; 5,770,429 and
5,545,807; and International Patent Application Publication Nos. WO 98/24884; WO
94/25585; WO 93/12227; WO 92/22645 and WO 92/03918.
[00248] To generate fully human, monoclonal antibodies to BTLA, HuMab mice can be
immunized with an antigenic BTLA polypeptide, preferably residues 31-152 of SEQ ID
NO:35, as described by Lonberg, N., et al., (1994) Nature 368(6474): 856-859; Fishwild, D., et
al., (1996) Nature Biotechnology 14: 845-851 and WO 98/24884. Preferably, the mice will be
6-16 weeks of age upon the first immunization. For example, a purified preparation of BTLA
can be used to immunize the HuMab mice intraperitoneally and/or subcutaneously. The mice
can also be immunized with whole HEK293 or CHO cells which are stably transfected with a
BTLA gene. An “antigenic BTLA polypeptide” may refer to a BTLA polypeptide or any
fragment thereof, preferably any BTLA fragment which elicits an anti-BTLA immune
response, preferably in HuMab mice.
[00249] In general, HuMAb transgenic mice respond well when initially immunized

intraperitoneally (IP) and/or subcutaneously with antigen in MPL® + TDM adjuvant (Sigma,
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residues within the framework region, or even within one or nore CDR
regions, to renove T cell epitopes to thereby reduce the potenti al

i mmunogerwoizby/wafi43Bhe anti body. This approach is al so reC&musedoneg18s

“dei nmuni zation" and is described in further detail in U S Patent

Publ i cati on No. 20030153043. [00267]1n addition or alternative to

nodi fi cations made within the franmework or CDR regions, antibodies of the
i nvention can be engineered to include nodifications within the Fc region,
typi cal | y Prodwk tNw. MIGE36)) fommdfhmetzérprmherpweqskeot ieesy ofwot he tiaed ivieekly IPsuch
as serumhalf-lLife t on Fc rec @  hinding, or

anti gen- de%'ﬂ’éﬁ‘?flo@e(ﬁ”gﬁ% g&@?é?tﬁlxq% aﬁﬂ%‘?%m e’ qpﬁgﬁﬁﬁaﬂgwﬂcﬁfm’? he

l nvegtl on lﬁ‘eaﬂnh Iﬂdﬂxﬂéhef]ﬂsﬁahﬂycdmg@xf)ﬂeﬁdlg(BTgﬁ (]f cgngtaery mlmﬁcte@eIEmB dim:i}lﬁcbi es
can be attached to the antihody) or nodified tq alter its cosyl ation,
2gai N to. aeley hshavibys MK FOAT GhATILAY Brferienaies i IoRe! SEQ BOOY 5280 of
these enboainﬁﬁmlz rective MBSbaliMerhkhifadbid it GRt @ol anlBRW. THENRMMERApMRE Of
residues in the Fc region is that of the EU index of Kabat. [00268]In a
preferred @Ranpmered 9yse herouses @f thes imAuiZAEaN PEecph it HIIBYBImBISMYPINgi ng a
Serine 10 Sihdd'ey fbblifbidls ATROBabh O Burf B LAIROANT Mk f1BscRASHH ifAB P2
(S228P; EU index) in the e region of the heavy chain constant region.
Thi s nut at dansihodiess f@eﬂéhmplé@&rﬁ%éﬂf\t ydabisk ivath suffeietisroyfdmatungglobulinraebe heavy
chain dis g t r ion
241 1's. bas it 5 LT RTh Par WA Gl GBly ARG Blry bEIR SRSl
enmbodi nent smosal efnthe -sBlEtlA dnts d:y(pdg:te@fthatrié |ﬁmntfponaobamt1gmrmaysreed e bheavy

chain variable r or 4C7 (SEQ ID NO 23 or

25) |i nked”? Onge(ﬁgl’ev e consf"g"%mZF%p rSAch aml%%nl) ch the Serine at a

EOSi L ion cp):)ﬁf}ago[\d&rggnﬂ@nq)@snst |v\ch|mh21%da$ des[,)mendmd:d Zl nfulg\}ﬂgﬁllmaﬁ:] armLBTLA?upL Ft
as been nut, o Proline an eavy . chai n_variabl e

Dt R S T A I e ¢ e

to an S228Beﬂlﬁbdisairicmﬂe byt tabee ndtUimitediew, tlEeOHﬁﬁﬁ])ﬂnﬁl teohiqedroeiginaBn develdped iy nge

region of CHl is npdified such e nunpher of cysteine residues in the
hi nge regi BAVFs eqph.dl 2P) (Natyre 2#%@%“‘3&9@ &’gﬁcféél?ee’é’é’g’& techjage é%ﬁi‘@aé”nar 'S

descri bed tmgg)hsroniea HicehinPaA&nt 47\01 1- 5166406, Hag“awarﬁh@z aunm%)ohuﬁlysohﬁbm
residues in the hinge region of CHL is altered for exanple, facilitate

assenbl y oHY‘?IFf@H}aF ght1&hdths ebitganc Baeehls hgbridogma; r‘F@P’é‘ﬂ%“e (SPZQ%C tegde (HS)
stability ghmbdfo nﬁdd@,?@lm aﬁ@@&@%hﬂ @0 Ipedc. KA o geRy. Us he 869016 N126),

regi on of an antl ody 1s nutated to decrease the biol ogical half |fe of
the anti bothyp. E%hébrséé@lwqht}mwwd@r@ aby inpidppocioriah Antibadies rend Llaneg p

i ntroduced ,int e '
f ragnent suti:;ﬁ I?h%%l %%g_%gnt i %éjgy azéﬂdlrgl rr%grlicflg d ?Sg%%% tg(ifg%%g?&%r g@%ke(s A
bi ndi ng r elaggei vhantber wal |fuﬂorFelehur¢r@eatwromtm Pgpa $nlermd¢sngnc Thien Bmmeoddh) is
descri bed [ , not her
embod nent AR O Aoty by sPlas TS Rlsed Bin PEOE of bl WA fodR07 J

Var i ous apmyeclamheslldine msmlsupmlneatanﬁmﬂ Ex@eps. e Thenesuttmgrhybadmastm@ theh Ibewi ng

nmut ati ons can b tlnt od ded T2§2L,t T254S Zg 1 escrib i.n U.Sl
Pat ont o, S@tsdd foB bt o' o8 Sruied Eipiine, SuBheivhe Bio PTG S S 1o
t he anti boslpasionbef aplesic dgmphdchtes fiohe iniiiniosd flicermgy on fﬁmdaonmaisnﬂathe

sal vage recept or tope taken from in of an
Fc region 8f éﬁﬁ fgl@?g%g\%égé lgsggeﬁu}g pose nﬁﬁtogﬁ'tce @‘srcg éﬁg‘cg%g %58%

6, 121, 022. pEGORAR] thiy behlaed heippexhasdelyent 50° ceigmEGn heBt Béttons mrétRErgflatdy
replacing at |east one anmino acid residue with a different am no acid

resi due toflopes by RwerteskipruorimcniseiRels RFdiymsontpinBalyF. fepb Clagaipie, one

or nore am gy @i dndiBbRAtmdid, rs@m@gmmm d IﬁMSL glu@Pig34, mM3A2 glutibine, 437,
297, 318, 320 and 322 can be replaced wth a different am no acid residue
such that mM sodium pyruvate, SmM HEPES, 0.055 mM 2-mercaptoethanol, 50 units/ml penicillin, 50

mg/ml streptomycin, 50 mg/ml gentamycin and 1X HAT (Sigma; the HAT is added 24 hours
after the fusion). After two weeks, cells may be cultured in medium in which the HAT is
replaced with HT. Individual wells may then be screened by ELISA for human anti- BTLA

monoclonal IgG antibodies. Once extensive hybridoma growth occurs, medium can be
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the anti body has an altered affinity for an effector ligand but retains the
antigen-binding ability of the parent antibody. The effector ligand to

whi ch af fwoi2bu/ii1s43al t ered can be, for exanple, an Fe reeeptuseoion4iike C 1
conponent of conplenent. This approach is described in further detail in
U.S. Patent Nos. 5,624,821 and 5, 648, 260. [00273]1n anot her exanple, one or
nore am no acids selected fromam no acid residues 329, 331 and 322 can be
replaced with a different amno acid residue such that the antibody has

al tered O epstivediiungliprudieon O+1édlaged e aiibddys bvecttiog iybedrents dsp b depidted,

ht ant No. cleetiakinn 1] §oB0 BT Int Byt - mar 8 Lo oo B0 Sien P br o

resi dues Wubblofedadti €3t @ﬁi:edb;pﬁﬁmﬁngodiﬁmaﬁlTaadtaﬁlaaum(ﬁlealrﬁaerm BeocdlllRdahy
alter the ability of the antibo BOfIXCO npl enen Thi s appr.oach is
descri bed ‘f’ff?tt%%ﬁneliaﬁ apqunts eLANBRANAD SNF 2%Sfime%lesé%@mcwaﬂaﬁot her

exanpl e, tjwg241G r €9iTAR ahts BMRAI AntiBshidsqndl BEERADEdidErBhRichds iherddf of the pridédtbody
to nedi ate antibody dependent cellul ar cytotoxi ci t% ADCC) and/ or to

i ncrease t Eension Mt 3lsepe prrdueadt iepIBRINANYY (&4 FR 0 T%PX%VSIQB@WWWQ one

or nore any;goafisHsvedt Iﬁ ﬁl‘?s erf?rlddﬁﬁ@rﬁ‘ EhuBEﬁ' ?Icicfs) reﬁc&h?l% thg §1?t1boa§' ﬁlole%fh%s o thé
254, 255, 256, 258, 7, 268, 0,

invention (e.g., VH or VL) may be 1nserted 1nto a pET based plasm1d and expressed in the
E.coli/T7 system. There are several methods by which to produce recombinant antibodies
which are known in the art. One example of a method for recombinant production of
antibodies is disclosed in U.S. Patent No. 4,816,567. Transformation can be by any known
method for introducing polynucleotides into a host cell. Methods for introduction of
heterologous polynucleotides into mammalian cells are well known in the art and include
dextran-mediated transfection, calcium phosphate precipitation, polybrene-mediated
transfection, protoplast fusion, electroporation, encapsulation of the polynucleotide(s) in
liposomes, biolistic injection and direct microinjection of the DNA into nuclei. In addition,
nucleic acid molecules may be introduced into mammalian cells by viral vectors. Methods of
transforming cells are well known in the art. See, for example, U.S. Patent Nos. 4,399,216;
4,912,040; 4,740,461 and 4,959,455.

[00252] Anti-BTLA antibodies can also be synthesized by any of the methods set forth
in U.S. Patent No. 6,331,415.

[00253] Mammalian cell lines available as hosts for expression are well known in the art
and include many immortalized cell lines available from the American Type Culture Collection
(ATCC). These include, inter alia, Chinese hamster ovary (CHO) cells, NSO, SP2 cells, HeLa
cells, baby hamster kidney (BHK) cells, monkey kidney cells (COS), human hepatocellular
carcinoma cells (e.g., Hep G2), A549 cells, 3T3 cells, HEK-293 cells and a number of other
cell lines. Mammalian host cells include human, mouse, rat, dog, monkey, pig, goat, bovine,
horse and hamster cells. Cell lines of particular preference are selected through determining
which cell lines have high expression levels. Other cell lines that may be used are insect cell
lines, such as Sf9 cells, amphibian cells, bacterial cells, plant cells and fungal cells. When
recombinant expression vectors encoding the heavy chain or antigen-binding portion or
fragment thereof, the light chain and/or antigen-binding fragment thereof are introduced into

mammalian host cells, the antibodies are produced by culturing the host cells for a period of
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283, 285, 286, 289, 290, 292, 293, 294, 295, 296, 298, 301, 303, 305, 307,
309, 312,

WO 2011/014438 PCT/US2010/043182

time sufficient to allow for expression of the antibody in the host cells or, more preferably,
secretion of the antibody into the culture medium in which the host cells are grown.

[00254] Antibodies can be recovered from the culture medium using standard protein
purification methods. Further, expression of antibodies of the invention (or other moieties
therefrom) from production cell lines can be enhanced using a number of known techniques.
For example, the glutamine synthetase gene expression system (the GS system) is a common
approach for enhancing expression under certain conditions. The GS system is discussed in
whole or part in connection with European Patent Nos. 0 216 846, 0 256 055, and 0 323 997
and European Patent Application No. 89303964 .4.

[00255] It is likely that antibodies expressed by different cell lines or in transgenic
animals will have different glycosylation from each other. However, all antibodies encoded by
the nucleic acid molecules provided herein, or comprising the amino acid sequences provided
herein are part of the instant invention, regardless of the glycosylation of the antibodies.
Similarly, in certain embodiments, non fucosylated antibodies are advantageous, because they
typically exhibit more potent efficacy than their fucosylated counterparts both in vitro and in
vivo, and are not likely to be immunogenic because their carbohydrate structures are a normal
component of natural human serum IgG.

100256] The term "monoclonal antibody," as used herein, refers to an antibody obtained
from a population of substantially homogeneous antibodies, i.e., the individual antibodies
comprising the population are identical except for possible naturally occurring mutations that
may be present in minor amounts. Monoclonal antibodies are highly specific, being directed
against a single antigenic site. Monoclonal antibodies are advantageous in that they may be
synthesized by a hybridoma culture, essentially uncontaminated by other immunoglobulins.
The modifier "monoclonal” indicates the character of the antibody as being amongst a
substantially homogeneous population of antibodies, and is not to be construed as requiring
production of the antibody by any particular method. As mentioned above, the monoclonal
antibodies to be used in accordance with the present invention may be made by the hybridoma
method first described by Kohler, et al., (1975) Nature 256: 495.

[00257] A polyclonal antibody is an antibody which was produced among or in the
presence of one or more other, non-identical antibodies. In general, polyclonal antibodies are
produced from a B-lymphocyte in the presence of several other B-lymphocytes which

produced non-identical antibodies. Usually, polyclonal antibodies are obtained directly from

an immunized animal.
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315, 320, 322, 324, 326, 327, 329, 330, 331, 333, 334, 335, 337, 338, 340,
360, 373,
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[00258] A bispecific or bifunctional antibody is an artificial hybrid antibody having two
different heavy/light chain pairs and two different binding sites. Bispecific antibodies can be
produced by a variety of methods including fusion of hybridomas or linking of Fab' fragments.
See, e.g., Songsivilai, et al., (1990) Clin. Exp. Immunol. 79: 315-321, Kostelny, et al., (1992) ]
Immunol. 148:1547- 1553. In addition, bispecific antibodies may be formed as "diabodies"
(Holliger, et al., (1993) PNAS USA 90:6444-6448) or as "Janusins" (Traunecker, et al., (1991)
EMBO J. 10:3655-3659 and Traunecker, ef al., (1992) Int. J. Cancer Suppl. 7:51-52).

[00259] The present invention includes "chimeric antibodies"- an antibody which
comprises a variable region of the present invention fused or chimerized with an antibody
region (e.g., constant region) from another, non-human species (e.g., mouse, horse, rabbit, dog,
cow, chicken). These antibodies may be used to modulate the expression or activity of BTLA
in the non-human species.

[00260] "Single-chain Fv" or "sFv" antibody fragments have the Vy and Vi domains of
an antibody, wherein these domains are present in a single polypeptide chain. Generally, the
sFv polypeptide further comprises a polypeptide linker between the Vi and Vi, domains which
enables the sFv to form the desired structure for antigen binding. Techniques described for the
production of single chain antibodies (U.S. Patent Nos. 5,476,786; 5,132,405 and 4,946,778)

can be adapted to produce anti-BTLA-specific single chain antibodies. For a review of sFv see

Pluckthun in The Pharmacology of Monoclonal Antibodies, vol. 113, Rosenburg and Moore
eds. Springer-Verlag, N.Y., pp. 269-315 (1994).

[00261] “Disulfide stabilized Fv fragments” and “dsFv” refer to antibody molecules
comprising a variable heavy chain (Vy) and a variable light chain (V) which are linked by a
disuifide bridge.

[00262] Antibody fragments within the scope of the present invention also include
F(ab), fragments which may be produced by enzymatic cleavage of an IgG by, for example,
pepsin. Fab fragments may be produced by, for example, reduction of F(ab), with
dithiothreitol or mercaptoethylamine. A Fab fragment is a V;-C, chain appended to a Vy-Cy
chain by a disulfide bridge. A F(ab), fragment is two Fab fragments which, in turn, are
appended by two disulfide bridges. The Fab portion of an F(ab), molecule includes a portion
of the F. region between which disulfide bridges are located. An Fy fragment is a Vi or Vg
region.

[00263] Depending on the amino acid sequences of the constant domain of their heavy

chains, immunoglobulins can be assigned to different classes. There are at least five major
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376, 378, 382, 388, 389, 398, 414, 416, 419, 430, 434, 435, 437, 438 or
439. This approach is described further in PCT Publication W 00/42072.
Mor eover ,woheliiumsBng sites on human 1gGL for FcyRl, FcPRITIUS2HOMRIIBE and
FcRn have been mapped and variants with inproved bindi ng have been
described (see Shields et al. (2001) J. Biol. Chem 276:6591-6604).
Specific mutations at positions 256, 290, 298, 333, 334 and 339 were shown
to inprove binding to FcyRI1I. Additionally, the follow ng conbination

mut ant s wedlgssashgwnmusoglohuiliay dg A g Bl 1gE, BiGhaidigM, Tab 6Ad P 8BRe se MDA/ fIIkR3 A,

5298A1K224A and. 5298A1E333A1K334A. 2 In stil of her e I ment, the
gl ycosyl at ﬁhésﬂegwt%wg%}ﬁwww? %&éc?'ﬂeé@%ég(}gﬁﬁpr&(gg fﬁgg@}‘{}gg | at ed
anti body captikhsilyBneeting  , the antibody |acks glycosylation).

G ycosylation can be altered to, for exanple, increase the affinity of the
anti body fOP2¢dt i gekngiaerred anfiboeiny 9f sheelniodion indydeothesecianvijeh moddieptians hed

by, for exgfiPlhgen @hdeab ffAthe @0k RSB NE VE Sndér 8 ¥GORYpEdve therbiiirestdre
anti body sequence. For exanple, one or nore am no acid substitutions can be

made that thesentibofly elTypicalix i wah oframeieorlyr medifisaticas i as| @agegioodedreaserethor k
201 yootyt ot FaRREEtn @ AORIBR, P TATHE AP pRRia Pt hreLel deoPoce,
e.g., U S friza¢weark rddioiies &, tid 4o@&poling Srdbos 8@lence. More specifically, an antibody
that has undergone somatic mutation can contain framework residues that differ from the
germline sequence from which the antibody is derived. Such residues can be identified by
comparing the antibody framework sequences to the germline sequences from which the
antibody is derived.
[00265] For example, Table A shows regions where a framework region amino acid

position (using Kabat numbering system) differs from the germline and how this position can

be backmutated to the germline by the indicated substitutions:

Table A -~ Exemplary Backmutations

Region Framework Amino Acid Position (Kabat Numbering) | Backmutation
4C7 Vy 25 H25S
4C7 Vy 68 S68T
| 4C7Vy 82a T82aT
[00266] Another type of framework modification involves mutating one or more

residues within the framework region, or even within one or more CDR regions, to remove T
cell epitopes to thereby reduce the potential immunogenicity of the antibody. This approach is
also referred to as "deimmunization" and is described in further detail in U.S. Patent
Publication No. 20030153043.

[00267] In addition or alternative to modifications made within the framework or CDR
regions, antibodies of the invention can be engineered to include modifications within the Fc
region, typically to alter one or more functional properties of the antibody, such as serum half-
life, complement fixation, Fc receptor binding, and/or antigen-dependent cellular cytotoxicity.
Furthermore, an antibody of the invention can be chemically modified (e.g., one or more
chemical moieties can be attached to the antibody) or be modified to alter its glycosylation,

again to alter one or more functional properties of the antibody. Each of these embodiments is

50



WO 2011/ 014438PCT/ US2010/ 043182 [00277] Additionally or alternatively, an
anti body can be nade that has an altered type of glycosylation, such as a
hypof ucoswbabadi1a43s8i body havi ng reduced anmounts of fuco®gii/usesiodysEs2 or an
ant i body having increased bisecting dcNac structures. Such altered
gl ycosyl ation patterns have been denonstrated to increase the ADCC ability
of anti bodi es. Such carbohydrate nodifications can be acconplished by, for
exanpl e, expressing the antibody in a host cell with altered glycosylation
nmachi nery. déselited infuktheradetatirRtbvg | PreamyibaiingOst resduss fethy Fhagfnhegat sferCcEU bed
in the art, and can be used as host cells in which to express reconbi nant
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Alternatively,. the fuco residu of the ntlbo aved off using
& fucost dasieh it K AsBE Gt SEired Sy i Brocl Y (ERAL IR HEVE o Fesey
resi dues f FoMingedolaidispa Hindiie Minappedachlis debckHéd in Rirbeieil il U.LPhen2S)..

[ 00278] Anot ggé [Tﬂ*Ddi fication of the antibodies herein that is contenpl ated
by this di & e is pegyl ation. An anti body can be pegylated to, for
exanpl e, i pgoefse tNa aRbEQghBoaimene thh antib6dyURImdudidd tb lidceeadd itd hiBlogiRhll ey .

To pegylate an_antibody, the antibod or fragnent thereof, typically is
reacted wi fife- phrinss eréﬁ?éesg#r§f@8%51béq3Eé)‘ exafplp, %t@ o MG ot ﬂlﬁé(ﬂté%"tl’é% myfations

al dehyde deg watind&queEd: PEES21 Undsss COMEFL 129 Nfesdribedh C.SOMRteRf NYPT6277B5.
groups become attached to the antibody or antibody fragnent. Preferably,

the pegyl atliematively e incrsasedhs bigiogicalrhal{dife. she antibedyzcen poaltesed withia fheyTHRk oron

reaction A of

et or - S0l LSl a B B R R S R S Cap fompin ¢
i ntended tof enEnglaBQf amigGoés deyaibed imtg. SoPat@ES o8 Hal691040 end@él . Qiged t o
derivati Ze PT Oﬁléiepﬁt P 'ér%gocﬁﬁ%yﬁfg hy? (Fglre {)Ols ere%lxééy re% Cilcmglat least one

aryloxy-po yet | ene yco or po ene glyco ncertain
enbodi nment SimlrtOI'RICBR'SlﬂhR)Wh tdliff@epegyhaicd rdsﬁlua o agk yieostek@at Gchcon(s)daye.

Met hods for_pe n oteins are kno i art _and c lj,ed to
the ant i bodP B Pt BrRlohE Sindgmimogeys Meqdtfrh hmiacififsds 95715504
Ant i body PR$6i26a) 2971 ®i8e620 &gl J22Q3T 98¢ Aplackbaites differént asindi a1l resdiesuciathatbe
characterized by their various physical properties, to detect and/or
differentiate different classes thereof. [00289] Anti bodi es of the present
di scl osure can contain one or nore gl3icosylation sites in either the |ight
or heavy chain variable region. Such glycosylation sites may result in

i ncreased i mmunogenicity of the antibody or an alteration of the pK of the
antlbody due to altered antlgen blndlng (Nhrshall et al (1972) Annu Rev

ey g oy o ~ o o NN AN I 1 A =N ™ AN N A




[ 00282] Each anti body w Il have a unique isoelectric point (0), which
generally falls in the pH range between 6 and 9.5. The pl for an |IgGl

anti body wopooalikssfal s within the pH range of 7-9.5 amdTtuseoipl43182 an
|gA antibody typically falls within the pH range of 6-8. There is

specul ation that antibodies with a pl outside the normal range may have
sone unfolding and instability under in vivo conditions. Thus, it is
preferred to have an anti-BTLA anti body that contains a pl value that falls
in the northahntibadyghas afhltered affinive faah e o lgandbut rdziyinsélleantﬁg'en@naimg dbddy es

with a pl the nor Lh h ce resid les.
[00283] Eac‘?frhé q&d?{l Thegler ?éaﬁ“etw Ch%t“ic‘t‘%rfge‘?ﬁr%d; SplF STAMPE- i th a
hi gher nelfd IﬂG:p't(ﬁ rasperee(t1u<fcﬁmpond1t©at;¢m1gengéxeamhrs appehc d6§cﬁbetd intfyrthien dstal¥ O
(Krishnanurth Curr Pharm Bi ot echnol 3:361-71).
Gener al | y,mtqg( Pgt%@?%gggﬁgﬁhgﬁ%égg% (the tenperature of initial

unf ol di ng)[obE73yr eat &f ardottRNeGiple, BAEHANGE il LRl eéledténaﬂan@éﬁmo%ﬁr}emc@
preferably reater than 70C. The neltin poi nt of an_anti body can

nmeasur ed WPnd lawnds B2<an by repdzcsd miithg HEFTsRY ipe 901(1@§éweétlchamat(tizee@)b0%ar m

Res 20: 195 6erefid %ﬂﬂfh ezindﬁ}r réé;%%@)or JBPHNACH cbiablemBfy ée%e&?e}xt Q%to(ékfcﬁ lar
di chroism (Mirray et al F . Chromat ogr Sci 40: 343- 284] |

pref erred @Radi ﬁppromliltl$ @mﬁﬂ@é Uaf%ﬂlsrede@éltle@ §. Patentdio. lﬁd194éébr ade rapi dI y.
Degr adat i an u g esi s
(G “and NRBHE" AL Rk Aol e B ARGt Rl YiBn P aHMEAE S5
[00285] I n msmoheﬁ 1pnd 239 areitensth trtherebyt altea Hieiabidity efshaandibedyl tedxewmpleatenhave
m ni mal aggle %pg) &Bﬁ'l Jegc?%églf%@ lﬁ?t eregil&%gn%5%9 sl ggering of ‘an

unwant ed i nmmu onse an or unfavorabl e pharmacokinetic
properti esjo0Zier aI Ihyyetambtihéxoaziiampleame Faae:@qm abhalifiddt th ixgepse getaboity off th25% or

or of er b1 y B TELEC aniay R S IYACO Sed o I eI B can
be measur esffibiyy semr@klbécfgchbmqm redeptblr lbgllmkgh@ir@emexalmsbmmlmohu&mat( HEC) ,

Ant 1 boay NP NGECEEpRD 50 ThE Ant 4 DEYA it FiSodyP Aokt 287 gher g 270,

i nvention myzad swg tzeocmj maizm;lm; 290 c.zlsvemgga@mmseu% 2988308 sl @@I 30mi ety
may be, inter al a_radionucl é?o t oxj c facto

Pr ef er abl y39%é1?el%é$n389|32%o?2€t 326, 32% 35%|35399}31m}ﬁ3e%34 345242085 HO. $0 B T3 1 e

of the antiRoays ARY QK Rol st by, QP@YHQ‘C%@ @4%%%37 5‘3}8 beioe TR ppRES is
i ncl ude, but areé not Ilmtedto l%’Iene ycol (PEQ (e.g., PEGw th

a ol ecul adesquitedHurther ip REA, Pl!bllquan VK 0722 OVQO therRin I%R@é oBrhufBR Da) |
dextran an 0 '
xtran %nd;fgqfaf’ Wg 7;@5@%@% GRE FORY fie rﬁe@?ﬁ%{m&m v %m ith fmiproved

(Bi oconj . _discloses PEG conj ed single al n
ant i bodi esbingigg, hage bg¢n descpbal Yse¢ I§h@fd‘d§nrf alO‘(é@ﬁl)lfz Bals-Gre) Eﬁé@ﬁ?b@f@%

(et pyl endte s adies adohitohad DoRraS 35, SE0E 1. ek ega b Syl o
ant i body f biadinend Ecy®fillt Relditionalyt therfoliening baubibaioo omjtangawerd skwwintol iadpelve such
as 997Tc, 90K, rmr blrding>Fos¥a/s86n, SFoRlvERTh, d0kArk D24 una $308LEFR0K324.C ST TO:
[00276] In still another embodiment, the glycosylation of an antibody is modified. For
example, an aglycosylated antibody can be made (i.e., the antibody lacks glycosylation).
Glycosylation can be altered to, for example, increase the affinity of the antibody for antigen.
Such carbohydrate modifications can be accomplished by, for example, altering one or more
sites of glycosylation within the antibody sequence. For example, one or more amino acid
substitutions can be made that result in elimination of one or more variable region framework
glycosylation sites to thereby eliminate glycosylation at that site. Such aglycosylation may
increase the affinity of the antibody for antigen. See, e.g., U.S. Patent Nos. 5,714,350 and
6,350,861.
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226Ra, 60co, 5-,t,e, 57se, 152Eu, 67c-u, 2170., 211At, 212pb, 47se, 109pd,
234Th, and 40-, K 157CGd, 55Mh, 52Tr and 56Fe. [00288] The anti bodi es and
ant i body woagnenissof the invention nay al so be conj ugatrea/useal/ofdienr escent
or chem |l um nescent | abels, including fluorophores such as rare earth

chel ates, fluorescein and its derivatives, rhodam ne and its derivatives,

i sot hi ocyanate, phycoerythrin, phycocyanin, allophycocyani n,

o- pht hal adehyde, fluorescam ne, 152Eu, dansyl, unbelliferone, luciferin,

| um nal | ajee277]i sol wdiditi@hallyadrediternativedy, amattitodpcan té mademheshas ran lahéred rypan

i mdazole label, an acridimumsalt |abel,. an oxal ate ester |abel, an
noquor | | So@reossiibor g af g eraeavidetruel SERBE rRESt Bhariogt ucdiel s
and st abl ercfid@® bAdnCahtody MIZHY] Harasdt blsasig "BicHat!| wisciRy. alSueh bftered
conjugated to a ¢ytotoxic factor such as di pt%eri a taoxin, Pseudonpnas

aer ugi nosagl¥sesYIBOPAICERAIANC degy domppnatraiethichincrepic; the AldHairhllivhBharbPen
chain, al phghSadrbénydra® fldtiric@fonk Aadli be REQLRIiBRAARH &PFB%&HQG,S ckfteding hatty
acids), dianthin proteins, Phytoiacca americana proteins PAPI, PAPFI , and

PAP- S, rnon#itpéainchiasterll with wieres glyrosylatignapachinerot Calls vslrdinedigkycontationnal i s
| nhi bi tor, ,BlRee lﬁéderbeeﬁ fﬁéstcfib&it 0GhE art ARERAMYE Lfkd RHERANHE Which [t&]? Q}t%%gs]s Any

met hod known in the art for conjugating the antibody nolecules o

i nvent i on tegombigang aanitibodiesof eth¢ dgvantign e Gasby yreeduce sl @alihedy t Witls ealtgrsti hods
descri bed er, 1962) tur M 945 V] o I (4974)

Bi ochem stg é"dfg‘%‘g‘b %ég?%x,amg%:, aﬁﬁ.g, C%é&f? ) 4@%& %\@t rln\?&}?g: ?&5 tjhgnd
Nygr gna. J. fucoyaBR}feidbes gane hEWTS andl,@yﬁlmlwfam&sfeélse)l_oﬂch ﬁbt mmsdiés[)cxpgmsﬁdugat i ng
ant i bodi es_ar n Qn ver. nown .n. t rt. n yet
other - enbodraned: Mty dpEh 0 s T oS P ol T8 Rt 2
VL and VH Meghhasd BeTMadrs’r @inlinbewEbiesaed by tiataargbted dismptidrosf texBINPS genei f a

particul ar. i use of .an anti bod or fragment) .of the esent
Pvent on e CERPHERAI Tl i e 89 lgP Bichustt spepRabEr dhs Palero by s o
t1 11 760, [O0S0STA hotan el ants bod oa provt e for Lape hart i Tarand
utilized. t hou 1 anti bodi es, proovide for long half-life an
for eff ect%’f‘a“ﬂﬁ’n%tpi &1 3 leFriges g ertplraniite 2 dpactiguglly ghisrupigd FUTS gene, which

ant i body- dgpeasdentiucyll tAlferaY, QlcRXh& Anfibo&iC BxGkddvir ERE ARy N Rfibit
desirable for all uses of the antibody. In such instances an | g&4 constant
domai n, f ohyRekugapflation hyyregicings gigeliminating e B8l bordiglafedenzBs s E8nt 1el?ai n

differs frog tde&riBal be 1M BRich 3¥e QOBH ARYmERBIIR foPWMdaiz Fu8dse A6 GRS N-ON
No. P01861.1) at position 108 (corresponding to position 228 in the EU

syst em andaqséidglugasemipa that indhdo EATTESpE 18 1 ankibedeor ¢ees mat hare tSeenzye| s
oL gl i U8 RS0 PSVTMIEE LR Shgs e il
229 in t he WJ03A3183Mm dasiibpos variaph EHOyerliABe, Berd 3 Cylts, 2t reducechabikABATHERSt e
et 208 L SR AL BB 00 5 1 s 2
hu Mabl 5C5expressddhinl A hosacedl (ver b SRiOMY et al. (2002) J. Biol. Chem. 277:26733-26740).
Antibodies with a modified glycosylation profile can also be produced in chicken eggs, as
described in PCT Publication WO 06/089231. Alternatively, antibodies with a modified
glycosylation profile can be produced in plant cells, such as Lemna (US Patent 7,632,983).
Methods for production of antibodies in a plant system are disclosed in the U.S. Patents
6,998,267 and 7,388,081. PCT Publication WO 99/54342 describes cell lines engineered to
express glycoprotein-modifying glycosyl transferases (e.g., B(1,4)-N-
acetylglucosaminyltransferase III (GnTIII)) such that antibodies expressed in the engineered
cell lines exhibit increased bisecting GlcNac structures which results in increased ADCC
activity of the antibodies (see also Umana er al. (1999) Nat. Biotech. 17:176-180).

Alternatively, the fucose residues of the antibody can be cleaved off using a fucosidase
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t he sequences described in Table 7 are based on human heavy chain 1gQd.
D seases [ 00294] The i nvention al so provi des nethods of treating subjects,
i ncl udi ngwbunam1s48j ects, in need of treatnent w th thePC3alSatiesd4382 i bodi es
or antigen binding fragnment thereof with the anti body or antigen binding
fragnent thereof, preferably a fully human anti body, of the present

i nvention. Such subjects may have an inflammuatory or autoi nmune di sorder,
such as inflamuatory bowel disorders (e.g., Crohn's disease, ulcerative
colitis, asdymef kgnmitofugodidagelo-Difsesidas, ranolveafumiyr yesidudyr dohs afgbodies
sclerodermg, lung fi 1§, and ci is), rheumatoid arthritis (RA),
ost eoart hp&ﬂegfln‘ggt"ég[)%Sb)é'l"é),ﬁe”hg—(&—ﬁ%%ﬁncI uding al l ergi ¢ asthma),

al | er gi es, [00brsIni ¢ @hSihet GlodiRati BD BRS ytiBb&EEAEEciGRRDs, cotbnipladE by this
sclerosis, psoriasis, uveitis, graft versus host di sease (GYM, juvenile
ear | y- onsefiscigsyes 1f PeAyIAbaR-e &1 aptibdX Ginbe Pegwipled {9 dof exaippde. inrrepsehsdiiclpeical

syndrone. QuchefrhhadsiPlof ithetFBay. T8Ypekht HAranGPEHT tRCan@BdlyN oS eEha one
or nore additional therapeutic agents, such as i Mmunosuppressive or

anti - i nf | attprgelortypiesdlanis sreaqid Wil rofyethyionp| gbycoh (BEGLtsueh 185 taarepgsiye ester or

i nfl ammat o disor t . . I\hed in.
n o part i gAY SO bEBE, Thri CRAGH IWDE off oF S5 FEE bR R hE
colitis arstathedgo ¢ dngibadyeor pptithedyl Sragmswr iPderablygrthe pegylatibh snaaeriedropt Bowe|

D sease (| . 5] | i . . i e ohn's
di sease gn%% uéig?%dtg?%/negg%d ?l%( #15 m‘lr]lera\egﬁ%glg&\m?%géa?ﬁ?eeg{i(l}ﬁ%@g‘%lgec@kgﬁaﬁlgf)%o%d,
resul ting feactivbckamdrseluble palypsrard ysad ereinlithe eime dpolyethyidre glyosls isingnded to

i ntesti nal bl eedi ng. D.affe er, 600, 000 i.cans. .Conventi onal
reatment. GROTERS Athef (e sSis T 5 hede Bect e B BE ol Bistells 88 asone)
i mrrpge Sy Sinefio mpm@&ma}damylho@s?awﬁgrmﬁgﬂ)icalsorqm!yeﬂﬁle@ﬁgtye@uﬁﬂéiﬁﬁdeorInan
antibliotic e, Jg., troni.dazag r 'S i sease. er.apeu i C

A on] ol ot SR TR SAEcy 6 PE e o A8 aFeoeaied M e Mefhpds for

i nflixi mabpedyRARYplotie A khowRlihAhedt hikiakn @8 apflicihe terasesdicsion iRnhveatomay be

used to treat IBD.in zum ects in need of such treatnment. The anti-BTLA
ant i bodi es % &&hEP BriaséHt ad RN oi¥4may  al so be combined with ot her

t reat ment s Af,fhodyBthysRalPropbrtitd (see U.S. Pat. Nos. 5,368,854, 7,052, 686),
steroids and sul'fasal azine. G aft-versus-Host disease (GVHD)

[ 00297] Gr af802{Mr sus -Anbidedien et dischogup) cans be chansiesived dirpheie aerign dpsical
al | ogenei CF%R&EC TRY def® {ddaR ARteAtiat G ferdn? ML CledebinCt i ONal i mmune cells in

the transpl anted marrow recogni ze the recipient as "foreign" and nount an
i mrunol ogi 0028Qlack. Antibedies ofl theopresgredipilesyes dan centiih ooionnera glygesytation pidksr

Cobb 2" TEATR IR TGS, Sl BBV NERR AL

f uncti onal increasedémoeibgenicity of the antibody or an alteration of the pK of the antibody due to
altered antigen binding (Marshall er al (1972) Annu Rev Biochem 41:673-702; Gala and
Morrison (2004) J Immunol 172:5489-94; Wallick et al (1988) J Exp Med 168:1099-109; Spiro
(2002) Glycobiology 12:43R-56R; Parekh et al (1985) Nature 316:452-7; Mimura et al. (2000)
Mol Immunol 37:697-706). Glycosylation has been known to occur at motifs containing an N-
X-S/T sequence. In some instances, it is preferred to have an anti-BTLA antibody that does
not contain variable region glycosylation. This can be achieved either by selecting antibodies
that do not contain the glycosylation motif in the variable region or by mutating residues
within the glycosylation region.
[00281] In a preferred embodiment, the antibodies of the present disclosure do not
contain asparagine isomerism sites. The deamidation of asparagine may occur on N-G or D-G
sequences and result in the creation of an isoaspartic acid residue that introduces a kink into the

polypeptide chain and decreases its stability (isoaspartic acid effect).
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[00299]2) The recipient is imunologically disparate - histoinconpatible;
and [00300] 3) The recipient is inmunoconprom sed and therefore cannot
destroy owoOi2oaati4sat e the transpl anted cells. [00301] Af PET/USQIIS/0HHBY OW
transplantation, T cells present in the graft attack the tissues of the
transpl ant recipient after perceiving host tissues as antigenically
foreign. The T cells produce an excess of cytokines, including TNF al pha
and interferon-gamma (1FNg). A wi de range of host antigens can initiate
graft - ver si@#92829st - d Esgasgipodynwilichavé e nmighe isheledric pcdllﬂ@bywmchigerie@hﬁal(shlhAs)

i br i ngh e PSSR ¢ {Bortir oL fr S erA QU AT A Al B it @ at eal

donors of t @Agdhar -9geart the pi |f<)f & folGar siibody §bRAINS fAlls .véithin HeSH range of 6-8.
hi stocorrpatlil ity antl gens) t&g,t can be pr es(?nt ed by MHC nol ecul es to the
reci pi ent ' Shere deppesulagign gyt apdbodise SEthy A tRL U eaglefr&rféalgwn&en&l%h%&ﬁmean

i mrune resnﬁ}{?@lﬁﬁl ah@%&Bih%ﬂaﬂeﬁﬂz%oséonaﬁbh@OFHu@St ﬁ&ﬁef@%&ﬁt@thﬁde APartiDBTIOAt t he
activati on, iferation and effector function of grafted T and B cells

that reactant 0%)1 qhagT@n@mé aa?htfalg%ﬁlét fellnia themargal fgpge. idys qap#ﬁ@@ae‘tcé cifaeAby and
mej or hi st ogoy fBbdikd \Vltl?‘ﬁ‘]?ﬂ i %ﬂﬁ)orrﬁﬁl@ bor bﬁmhfaﬁﬁ%’@fﬁué%ﬁ shtfe [RGB, ent or

host. Inhibition of these aft erlve and s 1s expected to occur
by virtue E902&35Ie| r drgh @stﬁlodh vill IBY¢ A aharactaesticemtlting rtefr@aeeatuwwﬂe ankighdgei ng

bound by t ngﬁ}'h e&?t!;ré‘lrﬁggméﬁ%e &tdvgﬂfi)étahqilt_f%ﬂ/% (R%ﬁﬂ%#ﬂﬂ& g and REffiAgeni ¢

i Mune respons A agoni st a ies may
i nhi bit paMﬁbg?@ﬁi)chmﬁhaen rfestpm"Qéé 3phadl)r thIieyallfyort is psdfemaclethaththe (gh (thhe

act | vat i on gheghese Y BRSY 16l G307, FARLALRLK B BA ey Glmbr OUah

modul at i on'“GP en-pr esen i es
expect ed t preferghby gﬁ:ateorthann’m°6| thﬂf\tmeltmgspomte@fpamaﬁﬂ)oby chynyphneaﬁmeé using

i gi nat i th t h |
Sty oo VR SRl s bh AT 207 Rlal PR o b BSbbouee
host di seagl©99) MR RN BAAIDPCT LikduPH HhAH B ur08QR] (L0023 /T Okfoalogr Sci

enbodi nent, the invention also relates to nethods of treatnment conprising
adm ni st raﬁ{i1 oW a therapeutically effective anount of an anti-BTLA

ant i body orooag4)i gen 1Rk petiféreed dnawiRitnt, ahesRRk atensere@ﬂébltmab abt dbotalle PAPRIIRT
nore ot her therapeutic agents By way of  exa and not limtation, the

one or nor Degmdatiopefian antihedyrrag be Frepsserd Usipgcapi n})w z@ctrfrpém?ﬁls (CE)ang MAIdRL £ 3,

CTLA4 fusi gfy iGhRAP AT aAOHY UE(W%QH&I%@WGT%@SBQW" ories, such as
nycophenol at e nofeti|l nethotrexate g Vel dhoen (2006) | nmunity

24: 179- 189[0028¥g ( 2d06nother prefeérvd embadimsnt, agibpries 200 sgetedotha haveniinimali on.
I n various STERL . NEL ARG,

adm ni st er e%q%g?%r e, ?:So?]vgﬁlrl(ragﬁ ?{i/ td\:mm% %&E}r’iﬁéﬁ er t hefégﬁwgﬁﬁk&grﬁ?rbd/%y or
anti gen bi algkrethorf mé@wmbte phagnasokinetjco@aer4ticad dianeehnl dngibodigs are pgcgptable with

nbodi t j ' f
erbodh MEnt Sl be PR LB 6 ARLIEA NN AR LHOITRNY ELRAT oo
transpl ant mogg petdaradny 11021 erdiepy amh yvenomibyie n@atiemblyo$ % ooreless: ncggreganfontdae be

oL ont g, 0030 o SIS b BB 155 i SR BRE D e

[ 00307] ant ilqlﬂdehrlofrﬁfo@iapﬂﬁaﬁ(lﬂ)gmd lightahttepipg.i Nne and mycophenol i ¢ aci d),
Antibody Conjugates
[00286] The anti-BTLA antibody molecules of the invention may also be conjugated to
a chemical moiety. The chemical moiety may be, infer alia, a polymer, a radionuclide or a
cytotoxic factor. Preferably the chemical moiety is a polymer which increases the half-life of
the antibody molecule in the body of a subject. Suitable polymers include, but are not limited
to, polyethylene glycol (PEG) (e.g., PEG with a molecular weight of 2kDa, 5 kDa, 10 kDa,
12kDa, 20 kDa, 30kDa or 40kDa), dextran and monomethoxypolyethylene glycol (mPEG).
Lee, et al., (1999) (Bioconj. Chem. 10:973-981) discloses PEG conjugated single-chain
antibodies. Wen, et al., (2001) (Bioconj. Chem. 12:545-553) disclose conjugating antibodies
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[ 00308] corticosteroids (e.g., prednisolone and hydrocortisone),

[ 00309] anti bodi es with i nmunosuppressive effects (e.g., nonocl onal

anti -1 L- 2Ra 2080apt38r anti bodi es i ncl udi ng basilixi mab amdTdsediosusmb) ,

[ 00310] and pol ycl onal anti-T-cell antibodies (e.g., anti-thynocyte globulin
(ATG and anti-|ynmphocyte globulin (ALG). [00311] The invention al so
relates to conpositions and formul ati ons of the anti bodies or antigen

bi ndi ng fragnent thereof the present invention, conprising the binding
conpound awiith &PHth avhicic sutitchtd yo ac cdpnad] echelator i (@iethytenekrihmptntazexit acid
optionally OF6,,pr nore I mrunosuppressi ve or anti-inflanmatory agents.
ExperinentQ? any di agnostic uses [00312] The anti bodi es and fragnents of the

i nvention @egsMe usdte amibalifes ad antipodyi fidgahis @ tlRJBVEnEon Ay ki Be nppess, t he

antibodi es or fragnentsgarg. imobilizged,on;a solid ghase such agSephadex
resin or fWﬂ?éﬁwﬁéﬂg}?sﬁg?%g’néphggs &efﬂ’ﬁﬁ&ﬁi i% tHe Nt P TRe Chmiob| i zed

antibody oPSHy @ggEfte, F'Se CORL XL P Wi 170 A Happf®, OO Sf1H Rgq 1Re BT Ampg ot ei n
(or fragmept thereof) to be purified, and thereafter the support is washed
with a suitab¥e g6l vent that will renmove substantially all the material in

the sanpl ejogyggpt t hge BlttDdRE MLidtibodY ¥righehs o?%nﬁvééle%; Jtiaﬁy le@'wﬂ#zgﬁeéd

antibody or fragment. Finally, the support Is washe a sol vent™ whi ch
el ut es t hewitlo U9reBIDA of rehginil heninestapsrialieds, gncluding tfworpplgres Suahhas marebiarthzed

ant i bodi es nr AN [Welol - o

2011/ 01.4431sBAE BBl S8 R BEEMSY S RO and e derivartves, dsotbioeyanate,
anti gens f phycgeythriatphycpesavnrdlaplycenyninodipbthatadihyde, dlueresmefing, 'Fior, demsyhpl e
for performnpg.\éstern.blots.a ther i assays _di scyssed her.ei

spect 11 cal PPy i Mk oBh Bodl, Map TEUBERET Bt REURER sPFLReD pne
vari abl e r agisyok hbel/ an aChRnsenualdels], Wi okalareeskee labgE thnt seqgeiie tabtle 207

anti - BTLA o nt.i BTLA secondalr.y, anti bo Det.e | abel ed anti -hu
Mab8D5, huQM%MJW%B%E}eﬁ”mdwrfg%%sfmc} S%%?E%r alSt i - Mab8D5, hu
Mab8A3, hulobké1HG, Thy aMitld9 Adoledutes Midyddlso Beeemniatey t@atdyeskiceficadr suchidshi n

t he scope 8} the present invention. [00314] Ant|-BTLA anti bodies or
fragnents

IREEERD 0N PSEIAOBIoRes SRR YORK oping Hdy Ay shaity bR I chAiRt g
e.g., detegbifgin AShSXPABES{atdn, Ale®REEC ok kit ploBlidsSandt doipU@Tds (8., $R/fyUMIdsHUCh

di agnosti c _nmet hods may be useful in various di sease di agnoses.
dianthin proteins, Phytoiacca americana proteins PAPI, PAPII, and PAP-S, momordica
charantia inhibitor, curcin, crotin, saponaria officinalis inhibitor, mitogellin, restrictocin,
phenomycin, and enomycin.
[00290] Any method known in the art for conjugating the antibody molecules of the
invention to the various moieties may be employed, including those methods described by
Hunter, et al., (1962) Nature 144:945; David, et al., (1974) Biochemistry 13:1014; Pain, et al.,
(1981) J. Immunol. Meth. 40:219; and Nygren, J., (1982) Histochem. and Cytochem. 30:407.
Methods for conjugating antibodies are conventional and very well known in the art.
[00291] In yet other embodiments, different constant domains may be appended to
humanized Vi and Vy regions derived from the CDRs provided herein. For example, if a
particular intended use of an antibody (or fragment) of the present invention were to call for
altered effector functions, a heavy chain constant domain other than IgG1 may be used, or
hybrid IgG1/IgG4 may be utilized.
[00292] Although IgG1 antibodies provide for long half-life and for effector functions,
such as complement activation and antibody-dependent cellular cytotoxicity, such activities
may not be desirable for all uses of the antibody. In such instances an IgG4 constant domain,
for example, may be used. In hu Mab8D5, the IgG4 constant domain differs from the native

human IgG4 constant domain (Swiss-Prot Accession No. P01861.1) at position 108
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[ 00315] For exanpl e, enbodi ments of the invention include ELISA assays
(enzyme- |inked i mmunosorbent assay) incorporating the use of an anti-BTLA
ant i body wo 2brizagwsat t hereof of the invention. For exanpCe/US2o10am3182

enbodi nent of the invention, such a nethod conprises the foll ow ng steps:
[00316] (a) coat a substrate (e.g., surface of a mcrotiter plate well,

e.g., a plastic plate) with anti-BTLA anti body or antigen-binding fragnent

t hereof; [00317](b) apply a sanple to be tested for the presence of BTLA to
t he subst r@beespp il )] fositione2B it ke PUalysem smd tposition) A8 i the TOABAT aslystem), t he

sanple is renoved; [0031 d ect abI | abel ed anti bodj es .g.,
eng me- | i nWBgE B Pff{) Ed 5 )rgﬁlpquywﬁlil?é ’s‘[f}e‘?,r 5 © RgVeha @f@ﬂﬂaﬁ‘ﬁrﬁﬂg
[ 00320] ( e) diwasle bdng bsudzsﬁ Ca3186 260 Cy$18b (¢diesponbiag iélpositae tgsizmiddtmﬁlm are

removed; [00321] (0 if t ‘f | abel ed anti bodies_are enﬁé‘? |nked ap
chemi cal whi B FU syt apd @asitignsi ke &9 90eCrned? i the JABAL evptemy) |coulsnd

[ 00322] ( 9) inflefeRClvith BRoRF RANGHRINOAisiiN@ bERE FRfIa@H. @&d)&n%filoé??t% 1|993)aMol

enbodi ment of the invention, the |abeled antibody is |la
per oxi daselmuiPeR0:@act with ABTS (e.g.,

, 2' -azi “0[06%%( 13: et iyl fﬂ?pﬁm‘rﬁz R MYS3 3 %'1' M?&l@b@ V\IEPMEQI)QAW antt It Mot 26114,

-Tetrarret hyl benzi dine to produce a co change i's detecta

Al t er nat i vk yequetves Hesbrileddn Hattle hargybased olnélbelaeueawy thaimlgddt ect abl e

r adi oi sot oBea( g., 3H) which can be detected by scintillation counter in
the presence of a scintillant. An anti-BTLA antibody of the invention may
be used i n[08294st er Thblintenton iaksmmqvi@asomeuhndsbbﬁ)tremmg@aujﬂcte,. inSuding chuman

proced s TR, Akkn SR PLAR L BTS00 KO St o

t he presenwih dfe abmbdsrn_l/ & TanAgew bindihg arggdeit thcnsif goéfeiablyn fully dnian Bitibddgrdfi body

or anti genthg Ipresent gnventlon Such subjects may have an inflammatory or autoimmune disorder, such
as inflammatory bowel disorders (e.g., Crohn’s disease, ulcerative colitis, and inflammatory
bowel disecase), inflammatory fibrosis (e.g., scleroderma, lung fibrosis, and cirrhosis),
rheumatoid arthritis (RA), osteoarthritis, osteoporosis, asthma (including allergic asthma),
allergies, chronic obstructive pulmonary disease (COPD), multiple sclerosis, psoriasis, uveitis,
graft versus host disease (GYHD), juvenile early-onset Type I diabetes, transplant rejection,
SLE, and Sj6gren’s syndrome. Such methods of treatment may further comprise administering
one or more additional therapeutic agents, such as immunosuppressive or anti-inflammatory
agents. By way of example, and not limitation, inflammatory bowel disorders are treated by
the methods described herein. In a particularly preferred embodiment, Crohn’s disease and
ulcerative colitis are treated by the methods described herein.
Inflammatory Bowel Disease (IBD)
[00295] IBD is the name for a group of disorders (e.g. Crohn's disease and ulcerative
colitis) in which the intestines become inflamed, resulting in abdominal cramps and pain,
diarthea, weight loss and intestinal bleeding. IBD affects over 600,000 Americans.
Conventional treatment options include sulfasalazine, corticosteroids (e.g. prednisone),
immune system suppressors such as azathioprine and mercaptopurine, or an antibiotic (e.g.,
metronidazole) for Crohn’s disease. Therapeutic monoclonal antibody treatments include
etanercept, natalizumab and infliximab.
[00296] The anti-BTLA antibodies of the present invention may be used to treat IBD in

subjects in need of such treatment. The anti-BTLA antibodies of the present invention may
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fragment thereof of the invention. Such a nenbrane may take the formof a
nitrocell ul ose or vinyl-based (e.g., polyvinylidene fluoride (PVDF))

menbr ane wo 2od1/aaiu3proteins to be tested for the presenceCofUsBiibM43182 a

non- denat uri ng PAGE (pol yacryl am de gel el ectrophoresis) gel or SDS-PAGE
(sodi um dodecyl sul fate pol yacryl am de gel el ectrophoresis) gel have been
transferred (e.g., followi ng electrophoretic separation in the gel). Before
contact of menbrane with the anti-BTLA anti body or fragnment, the nenbrane
i's opti onallfoybhtautiiea, with gther weatmento dératBLireys. Lt IO @ee Ulte Hat. Ké0ss 6,3688%40 bi nd
non- speci f D i s on the menbrane. [00325](2) washing the
menbr ane o’}ngszogsgﬁ’roem@saggsa?a a:Flzelm)ve unbound anti-BTLA anti body or fragnent
and ot her @rdfowisusHbstidiseaseSGVAM) [ 00326] (3) detecting the bound anti-BTLA

anti body o gnment, ] 00327] Det.ecti t.he bound anti body o r agnent
. e by BTGt Rsstiersgty decars LB i Foraman CamsERom At ORI an
ant i - i mungek GRiHdwn raddplab@tdyn ll‘l/\lh’hﬁ:h fufictidfdl Efinait )éeﬂlﬁbﬁih@draﬂﬁﬂantddhﬁ&;row

detecting the presence of the secondary antibody. [00328] The anti-BTLA
ant i bodi esreeRERIZE Me r@%ﬂ‘eﬁlaﬁdf"ﬁe@gf’f raéﬁ HE’HPtsantIW&”@@Pglﬁia“%ql‘fen F?ﬂﬁé?ﬂ fakspl ?F&)}nal so

be used fof bbmw%sﬁn%ﬂeme?&fﬂem&%@n@s nmg@nfeﬁﬁ% 9pichlPhssédiBePWRE ENt
invention and conprises, e.g., (1) contacting a cell to be tested for the

presence dfVBRLA with an anti - _BTLA anti body or antigen-binding fragment

ther eof Ofﬁ bfﬁé' nverff IAQIhini&Hlioh 2F AehffinofdnelGe 2P, RAGY vible aﬁ@qmm)nﬂ n or
in the cel 0329]1f the antibody or fragment itself is detectably

| abel ed, |1unrma]chlés detected directly. Alternatively, the antibody or

fragent g DoUBprYapt e b Ao LARCLRMaECaRARr ARRYRAdY i oh Ts

det ect ed. alrn a ant ago ant
anti gen- bi 963003 f r agimebesretipenedf iwmundremprorssedi anl theyefaresanbe desedy foor i n

Vi vo tunor . hod fornms part of the present invention and
may i ncl udléla(fqﬁgtgr&% t{)a%yfg%}méd @%I ol abel ed anti-BTLA anti body or

anti gen- bi [mdB(ng fr amnboxtehmremf traisplhutetidn) Tealld mresehtnin chet g‘rmft biody tef tissues

patient to test for t he_presence of a tunor associ at TL

P r eosi onOl BF BT JFIRIY G4 ROt 0Y CEHES By Erct Relomtt e |t et ect
the presenged@kt anhacdsalbebnokiant idondingOINF aipBaremt infergron-@nnaOGFNEOAPWidsi Ng a
hi gh concentratjon of the antlbogly or fra nt which are bound to the
tunor. [ 00%849 PIrARSS 40898 CAM YIRS SR Py Bpgiesnss, ﬁaﬁ%g’e P geraaiRgiosHe

em ssi on CQ{ﬁgélﬁse(H]L@sl)DHb&%Y) graft-vBfsls-hd¥R disbshe (d@ﬁ&ic&ﬁro&eﬁm&ﬁl HDA-identical
t onogr aphy).. 'Label s i ncl ude eq%pttl i odi.ne-123 (1231) and techneti um 99m

(99nTTc), eSiplingsiap e dpraie tloiridintisyl spiiees o fllgh-itlgnisml uieelated onors oftey hayg
e.g., in Cﬁ'&tﬂm& IaEFFeroM brbtffsT(z k. ”ﬁﬂld?glsﬂfcoﬁlggibﬂﬂ% lﬂ-t%eﬁé%t Rarfbe prERLAA By et

al ., (2005) International ‘Neur obi ol

C molecules to the re<:1p1ent s T-cells, which see these antlgens as foreign and so mount an
immune response.
[00302] BTLA agonist antibodies are expected to inhibit the activation, proliferation and
effector function of grafted T and B cells that react to allogeneic antigens (including, but not
limited to minor and major histocompatibility antigens) present in tissues of the recipient or
host. Inhibition of these graft derived T and B cells is expected to occur by virtue of their
expression of BTLA on the cell surface. While not being bound by theory, a BTLA agonist
antibody is expected to inhibit pathogenic immune responses by ‘forced engagement’. BTLA
agonist antibodies may inhibit pathogenic immune responses indirectly for instance through
the activation of other inhibitory cells such as regulatory T cells, or through modulation of
antigen-presenting cells. BTLA agonist antibodies are expected to suppress or inhibit anti-host
responses by lymphocytes originating from the graft either alone or in combination with other

immune suppressive agents, used to prevent or treat the symptoms of graft versus host disease.
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Kits WD 2011/014438PCT/ US2010/ 043182 [ 00332] The present invention al so
provi des kits conprising the conponents of the conbinations of the

i nvent i orwOroki/t14438rm A kit of the present invention i RCTO$esononasdr nore
conponents including, but not limted to, a binding conposition, as

di scussed herein, which specifically binds BTLA (e.g., agonist antibodies
hu Mab8D5, hu Mab8A3, hu Mab21H6, or hu Mabl 9A7, or antagoni st anti body hu
Mab4C7) in association with one or nore additional conponents including,
but not 1i[00363] to &n pffartlmoamlioﬁimdnt ythadoepiabileo edates @ meathddsoof @eatment
chenot her apeuti c agent sse re The bin C si on and/ or
the. chenot HELsEa Rl 64 HEEPRGEAR Srei B et ar o AuFBSLRrTUR BT n
conbi nat i omtiged Binding halgﬂiaﬁ&uérbﬁahﬂ @bnmmpﬁ ahiheoreafr ¢ otheNtharaphlaic gedst i cal
conposi tiopn. [00333 n on E enbodi. rre a kit Rﬁl udes a bi ndi ng corrp03| tion

of the i nvBRPRBAL P .llgtltaa% &&F@gmﬁw BRABEC agrnisNppedeantipl-23,

Mab21H6, op - n}' IMEbT@FqS CQLA@%@&QPI‘O&Ensamd MMnﬂHcd}@MQ?lﬂmﬁﬁlat@nes such as
pharmaceutical conposition thereof in one container inasterile

gl ass or pmyPhenaldiampieshmedopraienaes dis -l dhosmros) nfméﬂéa? l%d?qag a
chenot her apaYs)iNG:. 385! nwuﬂozagg?] B8y 3296} @b&@ﬁma(n%ngm vdrleusaerﬁﬂo%ﬁhén?s B &%esoror

plastic vial). [00334]1n an enbodi nent of the i1nvention, the
conprises motERist ﬁmapelﬁwcﬂgertth@ aﬁmmﬁrﬁbbpforiemmmengy withj mdftv:rqh‘tmbgm| on

conponent Mab8D5, hu Mab8A3, hu Mab21H6, or hu
L:fiib gdy or n%nﬁ%ﬁ%h{aﬁﬁg%’f ) . ;

Mabl 9A7, or ant-agoni C7) along with a pharmaceutically
accept abl e[00304)i er, Agiditionailyl, lip ¢emtainoerbbovamenin ﬂtbtdrntidii&mranﬁbcmr or antigen

ChomDt o apeut S BHEN SRR A kAL SO BASHEH SRLHANBRL Xl ud

phar maceut i ca mmon . cont ai ner
kit includesda @d?nafrmmphuttmﬁaionammuﬁsg any@nmbmauqnmfemé er mbread terfoldwiag:i on t o

a subj ect, kit c i nclu evi ce for. for such adm ni stration.
For exanpl @tog‘?ﬂe Ki tC ’é‘ﬁurfrhgﬁ‘sﬁ%rs » D OWSTR 'Pf{/ ?fB@PH%C needl es or ot her

i njection pese6les asnTOR GibssReL (&th\S&ohthQzBﬁ@}/éE’GBmKS)I can include a package
i nsert inc] u% ng i nformatijon. concer nltgg)ﬂt he har U]éﬁl conposi ti ons and

dosage for H99H t he 3 ?"tpmt“&éﬁté"reé (&8, az T Jpatients and

physi ci ans[gonosjsi ng cbhﬁoﬁaﬁid@s@gl @'&@ﬁlﬁﬂi@&%ﬂﬁ?&o@dﬁﬂ'@ﬁé}l tions and dosage
forns effectlvely and safely. For exanpl e, the follow ng information

regar di ng H38Hbi natpbbpdiss fVHB 1%?%??8%@ effects ugsti @en?%oqahénpﬂ%@i*ﬂ

phar macoki ReL G S iReRds TREQEYI K& fnabGhl BhGidimahudi es, efficacy paraneters,
i ndi cati ons and usage, contraindicati ons, warni ngs, pr ecaut i ons, adver se

react i ons, [93Mdosaded pplyelpeal anidagsd aarbpdiasife-gi ahti-Hymonyte lgtsxhplgufpr @end
proper st ogﬁggn@%@é%%}%ﬁ (AEG§r ences, manufacturer/distributor information

and patent mat’i arnmaceut i cal Conposi tions and Admini stration
[ 00337] To Bmépﬁr e phdenmusation alsd relpres &1 eanifjositionsapd $onmudationoéf thhantipdies doruBTLA

SR; lrjrg g:aﬁts Iaﬁ)t ﬁgﬁld&l‘g%&%%mj tﬂcyrg&ttheOIB}ESehpﬁlv&lrﬁ%hbc%g%rlklﬁg i?}l%rﬂlﬁiﬁ& c\Mn{plaur?d and
a pharmaceutically acceptable carrier or diluent, and optionally one or more
immunosuppressive or anti-inflammatory agents.

Experimental and diagnostic uses

[00312] The antibodies and fragments of the invention may be used as affinity
purification agents. In this process, the antibodies or fragments are immobilized on a solid
phase such a Sephadex resin or filter paper, using methods well known in the art. The
immobilized antibody or fragment is contacted with a sample containing the BTLA protein (or
fragment thereof) to be purified, and thereafter the support is washed with a suitable solvent
that will remove substantially all the material in the sample except the BTLA protein, which is
bound to the immobilized antibody or fragment. Finally, the support is washed with a solvent
which elutes the bound BTLA from the column (e.g., protein A). Such immobilized antibodies

form part of the present invention.
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acceptable carrier or excipient. See, e.g., Rem ngton's Pharnaceuti cal
Sci ences and U.S. Pharnmacopei a: National Formulary, Mack Publi shing
Conpany, asbumi448 (1984). [00338] Fornul ati ons of ther @p@EtSeeoaniis?2

di agnostic agents may be prepared by m xing with acceptable carriers,
excipients, or stabilizers in the formof, e.g., lyophilized powlers,
slurries, aqueous solutions or suspensions (see, e.g., Hardman, et al.
(2001) Goodman and G lInman 's The Pharmacol ogi cal Basis of Therapeutics,
MG aw Hi | l0031388wW YorTke Msenﬁdﬂmnm (RO ProvREeRi Biyigens & eh@rh@ipC 8edndary

Practice of r cott Wi |ns wYork NY:
Avis, et a?ntlg?‘gﬁss”% XI{T els ey gan"BBg gg“éte}i‘b'? ‘érH{“é‘}“&Passays

Medi cat i ongiscubdatl aRleidde ka&ﬁflca ; the i pelaefitn@enti6h idludef %ﬁe&ptﬁé@ 96hprising the
Phar maceuti cal Dosage For mns: ‘abl ets, Marcel Dekker Li eberman, et al.

(eds.) (1990pblpregionscad/er ERR seaisacrs HithBay by %ssélt%éenssagq wranti-BHA 81 aek ker |
NY; Vi nergang sb@)tnﬁéﬁ iﬁhﬁbdd Omec{-:aﬁﬁ" IBbEEH anliontd Tiabsb AR 1@?6:8@(‘3 ny Vb als,

Dekker, Inc., New Yofk . I'n oné enbodi nent, anti-BTL i bodi es of the

pr esent i neMabidAArhe Mabdfeer aefi- M@b&@%rbpMah&@ c@hb@hiﬂhﬁ,lh@nMaW%kbdl um
acetate s Bk IR tonicity.

Addi ti ona%g%%%gwﬂd%ﬁngs SI ysqg)]r&gg%%lgg(%g%?ﬂfe yso?‘ﬂ'e{ltg({ 80, may be added
t o enhancel083ER)i | i ty&nu[B}UstQ]lt‘i@;dlesm )fragmdnt's e eertyi dscebd u@&dyn cliaghdrtic

ant i body c 0si t dm ni on w th angt her
agent . Lan DR Rt e B SRR R SRR R PreE I RO s AL Ok

cul tures od1a§mptﬂrmahousmllayajeiumhlsnvm(glsms'éase ddetwesn ni ng the LD50 (the dose

| ethal to %af th opul tio and the ED5Q (the dos erapeutically
of foctive 3L, of TP S| StbaR e G oREn o PSS ERn SRR (Ensae-

t hﬁ_r gpeyt [ Er;}l@fifiﬁiﬁihuﬁosoﬂbehhﬁssﬁ)bagaﬁmhﬂﬂg thedex of laﬁ)?ﬁﬁ mDBDh d)nubeay Iobﬁdglﬁ&}t
exhi bi ting_hi er.apeytic_indices are p rre e atao rom
Chose cel Vgt of (e atapen aﬁar%zwmiq  EnrDe . o bnRan i CEL et
range of dgﬁ@gﬁeg‘@éfdmsamgma?g} The dosage of such corrpounds lies
preferably within a ran Ci rcuI ating concentrations that include the

ED50 wit h 1008%6le of @&%&WPW (ereuHaER] & RGP PlAt I elhiers -t Rl astic Ringd

dependi ng Hﬂﬂﬁnﬁ B@Lﬂ%ﬁ&ﬁiy foP b gRABl MR dra@Rdndiigedrout e of admi nistration.
[ 00340] The node of admi niStration can vary. Sui tabl e routes of

admi ni st r at003K i ncl edepplyasamplede be testeq fon shepeessnge of BTLA{p etsppiriate;

admi ni Str agedfl) Par SOLELR el (6 ke ulbBGhd e iihe SRE Wrthovegibout aneous,
i nt ranmedul far{/\8 i nj eg{:’z or?s eg)% vve? alé i ntrathec lf] di rect ri@rgr}gtwreavent ricular,
i nt ravenoud0319t r apéd) apohyedstectabht kabeleds anltibodies (e r evgre- tinkeidrgnéibediesh /hich

Adm ni stra d in a variety of conventional ways, such
as oral i néﬂgg[g gﬁ&lfg%ﬂﬁﬁl{ |L§1anq%%n§uf flation, topical application or

cut aneous, [@0B201sder rte) wasb tHecubsuaeososthatithet mperd tabeledantibpdicseart emalved;
intra-arte' or ingravenous injection. lntrav mnlstr n,to the
pat 1 ont 1 <1 3RHEY - ed" FAFOTRY PREG i TR SRS BTD USRI ot 8 !
one may admenvesddeby thdienzame iod fluorascant siynal; aidat her than systeni ¢ manner, for
exanpl e, ection he antib rectly.into an arthritic joint or
pat hogen- .L@a@@ld | edB) %?ecfhéf’gﬁefeéﬂc? ngggl?@ IF&rﬁ[H’rt?é%t hol ogy, often in a depot
or sustai np32®l easdnfor srbadiment. ofFtiet ﬁeemhemeoraaemmamiynissnawed Meth
antibody in a targeted drug delivery system for exarrg in alipaosone

coated wit ﬁeramfiﬁsgsw@cg gert fvidh M Téag, 2ZrgaePrE-<thypenzthiaraline-o-sHphonict ¢
joint or pa&@p%% Bﬂsiy’c%ak&myfb@nﬁmﬁé E%Stﬁéduéélqi b0 @Hy@@nﬁlmllpw@ct}mg

Ilposorresvm be targeted to and taken up selecti vel the afflicted
tissue. [0848 le]if{‘f?é)’ é'éﬂﬂah‘ﬂ%ﬁ ?Iﬁtbio@hlsrléBql%WltHé&@Wﬂ@b]Sﬁa‘g@w?w (ef8a.c Hy pich

i ncl uding E%]?bé%%fé@?e@rbyt S EARKE in [ Brelnck N %Q&ﬁﬁ&‘ﬁyt 40 ght-BRedY.
the | evel tons e I rnnunogenicity of the therapeutic antibody, and
t he accessammoriy pf g 1t1‘rﬁatltnarngwecle¢d Wi Wesuqm ptodroginemp m@tclmbkot precefaeabl y,
the adm ni e utic antibody to

ef fect i m?g%lggn%%kdh%%ﬁﬁrbag%ke%%ﬁ %@gﬁs‘%hts a{ﬁh lﬁc\i\‘# ?P? ‘Simul t aneousl y

m ni m zi ng[9324si r ed1scamieaceng entembramonotﬂelmghy subisirate mmmmte@forlﬂneoprcxgn@

del i vered depend part n th arti cul ar th ut i ntih nd.t he
severity OPF%R% df:%?n Por r%%men?t ere(%f ‘gﬂh Al aﬁ%@ﬂgn nélg‘l)da Pr agu en m%mr% ate
doses of t lfragage uhicreof a»ﬁthebmhnem iSsicla v anelnebibdne nfayeieke e gorm Méa/\mzrycred:lnbke ¢rL996)
Anti body Therapy, Bios Scientific Pub. Ltd, Oxfordshire, UK; Kresina (ed.)
(1991) Monocl onal Anti bodi es, Cytokines and Arthritis, Marcel Dekker, New
York, NY; Bach (ed.) (1993) Monocl onado Anti bodi es and Peptide Therapy in
Aut oi mmune Di seases, Marcel Dekker, New York, NY; Baert, et al. (2003) New
Engl. J. Med. 348:601-608; MIlgromet al. (1999) New Engl. J. Med.

341 1966 1973 S| anmon et al. (2001) New Engl J. Med. 344:783- 792
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orally, nasally, rectally, intranuscular, intracerebrally, intraspinally,

or by inhalation. A total weekly dose is generally at |east 0.05 gg/kg body
wei ght, rmwoeogenes3al |y at | east 0.2 gg/kg, 0.5 Rg/ kg, 1PRy/usg10n@iBy/ kg,
100 Rg/ kg, 0.25 nmg/kg, 1.0 nmg/kg, 2.0 nmg/ kg, 5.0 nmg/mM, 10 ngy/ kg, 25 ng/kg,
50 ng/ kg or nore (see, e.g., Yang, et al. (2003) New Engl. J. Med.

349: 427-434; Herold, et al. (2002) New Engl. J. Med. 346:1692-1698; Liu, et
al . (1999) J. Neur ol . Neur osurg. Psych. 67:451-456; Portielji, et al.
(20003) Caniéef-bpsechinh pollywwh@eﬁ&wn@z(l’w)) memprangyie Shickeyotains & b tested
provi ded t GoARBipRG.R oPRELASH §rih! raeﬁanﬁrﬁ{sg%&eﬁ GO AT LOR qfec@g;hbelkfgel

anti body in the subject’'s serum such 100,300
1.1g/ mL or aro¥leS- PAﬁEo@h@umeiﬁdéwl realiate poazamlarrydehgnimhecwnlmr%mﬁ |gbbuayvedfeen he

Pt LIERLAR 15 0 b LR IC SRR B CAYIRR ot

1000 or 250@1th anioBETA. anﬁB@BMkﬁ]ﬁtagmamedhe hlmnthrzm,e i$' optionddlyt Bloaked, 4 g. cwith’ nayr

"treatnent” cl udes .a post nent of ve 0

assoct at ed 9 9 gy S8 RE RS BB BT on Resril o e b OB E O E e

synpt ons of[08323h di sm')d;ershm'grhlce inemhbfand oiid Hiehotenihdsde ram@lel WibadndghtieXTISA | ng
uncontrol | ed .or unwant ed sgrrtﬁ ‘-glﬁ reventin ddi ti onal synptons, and
amel i or at i r?dmg? yﬁfﬁ@%‘ﬁ?‘ﬁﬁ@ PRE YRROWI YPYRCEaf¥s of such synptoms. Thus,
the terns qeﬂsmsqa t hat3)aeoeriffthCbaiind éﬁSBTLAfhaﬁb&l@%ﬂﬁﬁgiﬂérﬁf red on a

vertebrate Su}jiZECt with a disorder, disease_ or s%/ or wth the
potential ti80lel op Dstsetipneof dhesbupe antibgry aniagmsn g%ﬁ? Mmﬁ%ﬁm}m@dwéd
herein, thegr{BiHB with helanily! fbbdy @hfBELinHRnGIBMIh antibddy$ m&% qe@bhMy
effective dose and "effective amount” refer to an amount of a BILA bi hdi ng
conpound of labdied andaiben; idetecting she prodenes Ghdhei seendanyeatibidgne or i n conbi nation
with an addihsmpal tHEL AREUTICY AAEBAIEC afld Ghliben BihGik GraghlenSUIREE of! e
effective to prevent or ameliorate one or synpt I sease or
condi ti on oinventien praygalens b¢ asedofor dmohneliisiechemisgy. cwieia metod Aionns part of the

t her apeut i [ i pdi ng
compound. sutpih: BueEh'af ciphey LhFD (oflablk 4 il Bk IRy B phdencd B

heal i ng, prEVIeMwuhmnmnudﬁmA alutwody)nr mftlgembmdmgémgmbntrthdecofajf tlmndanluomrn,ndor

an incr ease te heal i evention or anelioration of
such condi t§ ﬂe’ste&% aﬁélbq%?é’gﬁ ghey of ﬂ'iﬁng? a‘%& active ingredient

adm ni st er ef@03d9yne, df e amfpedy ioe grdgyherd fratft isvéetatadly rbéled,sit tcan o adetected
i ngredi ent al one. en applied t i nation, athe euti cal

o Poct i vo. UG oA BE o le: oS BUAREMGH Tl 6 CORUL oy FcH AN dubeled
result in t{eoddagraapBsdyi vhicH i @éttcteddhet her administered in conbl nation,
serially or sinultaneously. An effective amount of a therapeutic wll

result in al033r ove keripingnti-B ThHAmagonistantiBodics and gptigsarbandincfragmentsitharenfs ¢
10% usual | ¥ Ry indéntdoR@Sdy 2B%e RERRIARI Y uRbr IneRRs. el m3B féfﬁfs%art of the
preferably at |east 40% and nost preferably by at |east 50%

2011/ 014438PESFNUSTONION 0ad1ay ifchpis Appation ioh 8 sadieipbeded-antirR His tlIFté’Piibﬁr jtigen-a
second thergpgy 'ffh Bfthere6r Of thecﬁ‘&éﬂﬁbﬂfintoatHthB@ of R a%@ﬁ’[%' G R0k 26Mhe
steroid, chenot peutic agent, or antibiotic are we known In the art,
see, e.g., Ha$€d¢mﬂf aémm@n aSS((C@dﬁsd yithh B34 em@@mrfomd@}i neoleag iMipging of the

W Pool o ahetins DRict w885 AnGobi e bF ukafes alBERMAE Heihen 0 o305

Practice: AcdmsingadighAppeanaatinn dfitepintibatytor fogméntaﬂmch&rANduhd nsthe Rimdra. , PA;

Chabner and o (e ncer t hera ot her.apy,
Li ppi ncot t, | amsq'ﬁ %)\Fé %Cﬁgzluelgﬁril es ﬁlfq?ﬁélnéﬁ%%i%g}é 0t %%FSI%IQ%W%] i on
of the i nvemmo@ﬂplg?yoraimbmmgmge(pmmmmﬁ@ﬁmpwnﬁgsapgya) O]tabblimicﬂ@(m)éjgl% abdifkg o
agents. Any 1 nos ve a ent. can be e I ncludi ut
o | i t et aend osPRRe Y | *ents, MeBpPaBe BT ! BB oy
tacrolinus 0. & °F Fé<g D@6 donjiEictiod WIHSPET BhAideL6r0mgiuns 0 IUFe &Y.t QHABE er al.,
receptors (e. NRF and sl1L- 1}‘%@3 3%ents that neutralize cytokine

t

activity (ecﬁgﬁlmﬁFPP%ﬁﬁngekﬁﬁ@ 4 ophenol at e nof et |

15- deoxyspekgwal i n, thalidom de, glatiranmer, azathioprine, Ieflunonide,

cycl ophospham de, nethotrexate, and the |ike. The pharnmaceuti cal
conposition can al so be enployed with other therapeutic nodalities such as
phot ot herapy and radi ation. [00348] The BTLA bi ndi ng conpounds of the
present invention can also be used in conbination with one or nore agonists
or antagonists of other cytokines (e.q. antibodies), including but not
limted to, I1L-23, 1L-113, IL-6, CILA-4, CTLA-4/1g fusion, and TG-13. See,
e.g., Veldhoen (2006) Inmmunity 24:179-189; Dong (2006) Nat. Rev. |nmunol.
6(4):329-333. In varlous enbodlnents the BTLA blndlng conmpound of the

-, [T Y




i nvention, which specifically bind to human BTLA, can be used to increase,
enhance, stinulate, or up-regulate an immune response related to BTLA
activity.wOnooensssn enbodi nents, antibodi es of the pregemuszowamiiBon t hat
do not bl ock binding of BTLA to HVEM (e.g. agoni st antibodies Hu Mab8D5,
huMab8A3) are used therapeutically to stabilize BTLA in subjects in need of
prol onged BTLA activity. Anti-BTLA agonist antibodies (e.g., Hu Mab8D5,
huMab8A3, hu Mab21116, and hu Mabl 9A7) activate inhibitory receptor

functi on oWOMA' Sulbg esessntninyeniion| alsobpmeities kity comprisitg the ecpmpengnts alcfhade
pat et s SN {f BTN RIS R bt ARG SR AR, oS HERGRS

i nfl anmat ory ers sease cerative coll

and infl ammuhpmyntbowhidmg; blﬁa&eﬁmmedltd aniediog yorhpdsitios) & digugped hsneinewhdﬁr rra

| ung fibrosis. rhe oi.d ( oSt itis,
ost eopor os Y ﬁﬁ@{}m&(lﬁﬂtﬁ ﬁg(’éﬂs? g‘?‘é"’é‘eﬁ? %bk iful %AESS% 33’35#@
obstructi Veu MabDIXR oY atthgmas ent(HoDP By MarmCV) inl 8scBhatien Gdth Dne P MbteasidBional
uveitis, graft versu (E?st di sease uveni | e early-onset Type |

di abet es, tYBRPAFIS ARclpding huf Jigt hgusg tan peaticallys gocaptaie casise KBt Rods

of treat mepHenBRrdpbiitich Qloe ORI IdRRUACHT] Riréih € THY biihgO rcoﬂ?E)ﬁu&ﬂ dirdioPNade
t her apeutl C agent S, such as i mmunosupp I’eSSI ve or anti-infl ammt ory agent S.

Rheunat oi dC‘)QFiOHFMPF‘s“C( FEant a0BsTRMated ag agiusy FUBRISYION 0Fyis campRatinnswilk @
charact e“F Qc)éuh&il | 358aBab1@ RarPibr 'irhé?p}ﬁ)‘:ﬁ&\éh@éal &&A&Elﬁo@ffec“ ng about 0.5%
of the wor opul ation. See, Ene ry ( 006% BMJ "332: 152- 155. Joi nt

i nfl ammat i B]Q%fﬁn I edd Oﬂ%e@@d@ﬂmﬂtﬁ/klt paludes sbinding eempasition Shdiel invegtiomted:,
ultimtely, [y Q! r N Qf 0

i ncl ude kné O(PI,IS& tg%g{e? hﬁelg ansg ﬁhg}rﬂ%@?%op Qtlﬁge&qgﬁdgpg%w by e(%o lr;:{u?tonal
t r eat ment antxbody/és MadCai oNsAhDmacentighll eomipasitons yhepsob nms ond wﬂmmde gy in a
adm ni st ratl n di seas y| n C ) ch as
gol d, peni &F OIF ass S %3@2?13 |ﬁgga%dﬁhﬁﬁﬁgpﬁéea;(a‘fomﬁ%zlgén er%D?}anc es @

i ncl ude tr e}&ﬁmﬁtetapautidng&'ﬁdﬁn andtheln cdntdioerge. g, incd mﬁllﬂgampmbtmmazil) antl bodi es,

such as inf]l Lxj,mab, .adal b.and rece tor f ei ns,
such as et L(hés{lept I‘fraﬁ(ﬁit‘%qﬁ’t%omeﬁt ‘?fﬁh%a‘vﬁ‘}\lﬁh tﬁ? gﬁ %afﬁ“ﬁ tlogé’lfﬂ}?

r ed_ug efi' st rm];eﬁtwﬁainclﬂuamggaeblﬁmﬁgrb@hposdioaea@g@one[nﬂgS@SzlgBhet &nﬂ)bdlesThJAWQDﬁ st
anti bodi es. o resent tjion e used to. t t ts in
need of suBh Nﬁ’é& aan} ﬁl”i MBH']I?Z\@ afft ?WBP‘@%““&PO‘{yﬁE %@?&E?ﬁ &létﬁtal on
may al so bghfaakiuaedyMabdepabRe cairlegatopBotatly f & Efnbifat@n Wethh@hne €At Rore
azat hi oprl ne cycl op%os ham de, steroids, nycophenolate nofetil, NSAIDs, or

TNF-a i nhi ﬁlilqnmﬂgerqpsmq Bé‘?ﬂt e%’“tS’Pnf?“écféﬂ?‘Bi‘teq rt%%ﬁ%’ﬁt %9“011?]%3154% Rhagppgeutical
enbodi nent Coﬁl&gltﬁ,ﬁtlhag'ﬂgé 8hh&PingSne?f the present invention are used to
treat human subjects have not previ ously responded aqﬁauately to

treat nent VROSASIDVARDS tl@lkefnecluqeﬁ aghariaequtieslisempopitian, fox pasenterel rdmifiistratioh e
anti - BTLA a%@&%@ﬁt 8y xﬁaﬁdeparcﬁ%ﬁgtfor'ﬂaﬁ@x‘?ﬁﬁé’&ch Sal Rkt iGAHoY eia%:j)tl r se
of disease, w'thout requiring prior |'ure” of er apy

i nterventi eam Mydmemmypad@mlcrmdlemrmmee lnmﬁe@dqvms stadls:tuysedﬁque

anti body t hasrpe r. e I.sh I Y nt
s moasr ol Bt or Tenthg ) HEErF STk M Joctietag irbiiof coh RAfy BT
Exanpl e 18 phdMamnca)lmsmpodmij nimhtdssagé\mmsamrﬂ%klof Gefieral0 ,sucmrudfo?ﬁata:meauﬂshe

pornt i nt REREB A ARG G SRR S EEEhoaRa R Ao e BRI ot
weeks. | nf efegtiatigraud aﬁlﬂgl Fbi Sﬁﬁ@E the BR)owWiRDiaEmnhiRa regardiing a BaumBinhtion o tlg:r oup

of disorders s .di ase and ul cerative coli in.which t

i ntestines “B’(Sétb‘??gn‘i‘y%el s&ﬂ%l&d . Llﬂsﬁt AmACOlI A - PRATTAC ‘5’??)‘ §ﬁﬁllﬂﬁ?lrf'tu‘hes
diarrhea, \eficaht pdr@afi&edNddiciicDs ahd abagh] @RGhiRGIcatioRE) rhiagd, pree¥aions HAvaQ0
Aneri cans. Conventl onal treatnent options, include sul fasal azine,

corticost eF‘?j‘FEI%nS( é"’@‘doﬁﬁg‘“edl’ﬁogﬁnéﬁsag‘i A rdmigistation s fir epelisds RIpRER sierage

azat hi opri Rendifiths YeferABORfRtGureMistAButS thioRh&idnGnd Batéht iftBim4tBh dazol e) for
Crohn' s di sease. Therapeutl ¢ nonocl onal antibody treatnents include

et aner cept Phaemagenticatflompesitions andAdministf®857] The anti - BTLA agoni st

ant i bodi es (gfzzhe Pr s Rpakd\RRnhRELIRY oP st Lonfhobiti6 Rl of BRe | hiStHBTEGL S i1
need of such t reat nent. Tphe anti - BTLA agoni st antibodies of the present

i nventi on majbodies oothéhec prebinheigvention tehartibpdyds radmixedf with| Bphamnageutically1 0
(see U.S. Pat. Nos. 5,368,854, 7,052,686), steroids and sul fasal azi ne.
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Psoriasis [00358] The skin serves as an inportant boundary between the
internal mlieu and the environnent, preventing contact with potentially
har nf ul awDi2geE4438n t he case of antigen/ pat hogen penet Pariusn10Am3182

i nflammatory response is induced to elimnate the antigen. This response
| eads to a dermal infiltrate that consists predomnantly of T cells,

pol ynor phonucl ear cells, and macrophages (see, e.g., WIllianms and Kupper
(1996) Life Sci., 58:1485-1507.) Normally, this i}l'lf | ammat ory . r esponse,
triggered BgopRBlencaiErexcipientnBsp: ¢ 8-giRemingiamsol hamacesfisd! %&nf@ 4¢qUspon
el i m nat i orpRfmdddpeiRANDRGRINF ol A3 NMAdk FaSTidhtig CHRRas Habdog, PAlogaymat ory

response occurs wthout external stinmuli and w thout proper controls,
| eadi ng t o [B4B&heousFerAriasianmefi theraperte apd diagpastic ARFBIHtMHNDHPIERATRILEY MtiRDds

for treati W}I@Meﬁﬁtﬁg RASILRTe L i EHAE QY Stabilzdre M Rel 8 EUS. .ngﬂagﬁmmf DAIRL I on,
the result of the cellular infiltrate noted above as well “as the secreted
cyt oki nes fshugrgest Aquseus sdlytipns on cwIPpRIAE dsacev.gr, dardmdn, raht(00)) dicodndrersd such
as cicatri gi; $,90] - [Wols it Sy I\ '
oot der i O PR ol A aPE AR Terol b SR IR ARV Bl K S
QiTTiine (2000 O LR Exp. por Lol 2/ oas so00  The et comyon 10f m of
iffiths ' : : ; - : e nost _comyon formo
cut aneous il\?nef“f a t%‘lg(h %Epgge{'g@fl@. ({gé%é Pt reﬁ't?f f-sB]Olsggecﬁlﬁ?'ésCt e‘frf”%réj by T
cel | nedi atiaiiduyipes, Matdl fBokkén, ONY;OLicbeeman,i daagyleds) CIO00) Bhlurwdatdutiadd Dosage

inflammatory infjltrate. e di segse. has certain disfi over |l appin
clinical pH&w8E: fes f@r‘i?l?)ﬁbkee nﬁ‘c’?gﬁfr‘é&fé a?ég‘?sgr{i§df’§ %it‘tﬂ"@mﬁwgh@%gand
pustul ar | e&irARs DispeBe Fstdms, (RdieD DRI, BlY; aWeinér? QR Koflokkie E2000) | ERaIH -
135: 1-8). éppmm mat elé 10% of psoriasis patients develop arthritis. The
di sease hasloaic&y aah gkt MasshPekkegdaet Newprashi Bpbs It prsnemigdimeng gugi-BTLA

concor danc eniiBodiRMNTZHE Ptdsént tiMdeRfon hROARRE B ent dpPidpRhte ROAShBAtdR hESiAM S 2
wel | defined erythenmat ous pl aque covered b ck, S|Iver§ scal es. The

t hi
i nf | anmat | oReBRdOM{pRPRAd: apéNath griugrsgs @5@6&tf%t0flii0§1§uéd¢i jongl 3ga[satuch 2 t h
a differ enipowséﬁbgﬂe‘?@'opgtgysomttéd%fi{agb%gd]ﬁd%’élﬁlgﬁda%tagﬂlﬁt' | e than normal skin.

Anong the cyt'okines assSoci ate _psoriasis are: TNFa, |L-19, I|L-18,

| L-15, |L-190331-7, Tengily md thempeniig afficapg of dheeartibafiyo peyapnsitions, sidminisiersd a) .
[00362] Ant i, BELA ANbIBAGEGS with ah&ﬁerpzfg%ﬁt? Rn b@\ﬁ%@ﬁﬁiﬂ&i’ @?ktﬁﬁh‘%}d BhPfGeeBlical 1
conbination wth other agents, nmay also be used in prevention, treatnent,
di agnosi s agmokepuresiircedlloqultofes ps expesigicstal dramelsupg, f@ydsteaninmgltgplUbso (the dose

Er YL et 03} h (S56% § IRSEFLEHON I N ESTRROTHE tefapBuf ARPERLLYE i 652 B
population). The dose ratio between toxic and therapeutic effects is the therapeutic index
(LDsy/ EDsp). Antibodies exhibiting high therapeutic indices are preferred. The data obtained
from these cell culture assays and animal studies can be used in formulating a range of dosage
for use in human. The dosage of such compounds lies preferably within a range of circulating
concentrations that include the EDsq with little or no toxicity. The dosage may vary within this
range depending upon the dosage form employed and the route of administration.

[00340] The mode of administration can vary. Suitable routes of administration include
oral, rectal, transmucosal, or intestinal administration; parenteral delivery, including
intramuscular, subcutaneous, intramedullary injections, as well as intrathecal, direct
intraventricular, intravenous, intraperitoneal, intranasal, or intraocular injections.
Administration can be carried out in a variety of conventional ways, such as oral ingestion,
inhalation, insufflation, topical application or cutaneous, transdermal, subcutaneous,
intraperitoneal, parenteral, intra-arterial or intravenous injection. Intravenous administration to

the patient is preferred.
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i nfl ammat ory di sease that occurs when the body's i mune system attacks its
own tissues and organs. Inflammtion caused by | upus can affect many

di f f er entwbady/ayssens, including joints, skin, KkidneyspcChlusoaooediBs,

heart, and |ungs. Lupus occurs nore frequently in wonmen than nen, although
the reasons for this are unknown. Four types of |upus exist - systemc

| upus eryt hemat osus, discoid |upus erythematosus, drug-induced | upus
erythemat osus. and negnatal |upus. O these, system.c | upys erythematosus is
the most oMl and SLFMAEY. P FiAsAIPUS. he ANGRSRY dF 4 180D SuPeroARr systemic
anti - BTLA aggRks fordRhhPei® fnjQkioh BEthRAAEIRIAY dirBMB ihiocCh dMRYitE RiM SR Pathednt eat

| upus in subjects in need of such treatnment. The anti-BTLA anti bodi es may
be conbi nedndyced lesianesharacterigeds iy smmgmopatialegy; 9fFwdn rigdeeshRY systaiped: relgase

anti - mal ar i Sralies. EritbrmoldyHe N HRHAAURE SneBBEY HQ thoCOF iRk QbR ry syst

i mmunosuppr essi ve drugs .(g. é ,e cycl Qpﬁos.pham' de{ijy( Cyt o>%an) a%d azgm/isgmh ne
(I nuran), dadexamuddHerfolipasemersbated [withGe|tisgespcific Ritbasky, rtatgetingndor example,
Dehydr oepi . > / | ' |S.a oni c
i sordor 1 AAE B P Bl kdpbasck bRl ER By THAGh A clog D18k AR

ant i - BTLA awillibeoaigaed ofand hkepuestativalniett afhictedtyssiee useful for treating

i ndi vi dual 38@5:4‘15@ S Ben& S. sx_r}dromalmeT eeeaﬁti - B'I\'IL fantti bod'l S % t he

present in n may af S0 BENCOHEFNEd WTH Ot Aer 2t FeREtS Eapr® gﬂ%roén' s

syndrone, alseweguinoeerirataes thdabaipebtidarftibodyl, theuisvel disymppdras, Bel imasbgen{cidp)of

[ 00365] M5 i s thought to.be an autoi ne disease of the central . nervous

System (NG ARG Ioa0s B Ao Py B yerh S5 an o DigioeieG MY

pl agues or Prefiadlys . thel REmiMSHatic® Fo@meh Odelivdrs suffloRs | theghpeand tahﬁmgl\/ﬁ bffecehi ch
p

wel | defined synptomatic flare-ups occur, fallowed by periods o artial or
conpl et e r SAPEYEHARN Bothg JAtEFloAisease S e Sppitangausn BliRiAZing paderissbpide 3- 14

and -1b, mdRxant A&RRlindlNetht efcARet bdgdt! AdliveRIBIep&IStiAlHRt Bk aReiHuie
al pha-4- integrin-specific antibodies (natalizumab), or small nolecule

ant agoni st sthesapeafip paibedy ipd dhe severdly of taqepditiondeingsiesatedt Gidoosimedosng .
[00366] I n ﬁﬁ;}i}f@hﬁ‘teedﬁg&dbmé:peu@dﬂahﬁl%ﬁkgﬂ iQ0RFle ARt PRJiWswRindRe (PigRsent

i nvention be used to treat M5 in subjects in need of such’treatnent.
The ant i - BAmbadt i Betires Biesy Sslentfih Pubo isiln &kfordshire ot (e Kresdmat fecht <1990 MBS,

e.g. interfgr j - j.s I s Axint i QoS i £

ant bodi o, auih Bl TR R o SRS Nihcd IARGINER R Y EBRRLELT |
of the i nveli9930Mdnexienyg|AntibelestandRepideblierdpy danubanruge diteosdsy MatcelcRekker,
(i.e., to ighi kit tihe wh o I Vi f [ol asPreferr cers
whose growt evﬁ?fhﬁeﬁf nﬁ% £ Q%f {128 ?%gﬁ?%gl"ﬁlgt]‘aigg%}% ? '%gin'ks ?%01\31'1 i a?' ﬂgf@?

i nvention iNeb ddel danedr 34118664873 ;\Slaresipenai. V200t b Menmitnzdt h M@ B44:083-721; so

cancers th have not hj to bee ocl Al iR i n .

Non- 1 mi 1 meeruipr e ok PRt Sor BG-ARTEE 180t uonlitt o HOPDEE et o
(e.g., rre; aMkd1348:208D] Igpskiyter ?E{Qﬂﬂ(ﬂbhﬂ'%)/uErl’gel’.VaMfed.mGﬂlS%(—BG(Q). clear cell

carci noma), prostate_cancer (e.g. hornone refractor rostate, _
adenocar ci n@ﬁ%‘?’j pana’:éegf‘l“é“%{’dgﬂ&?a?pﬂ??m, B¢ é%lé‘iadgé’gc‘g? ,Cﬁﬁlﬁlaﬁﬂ&&ah‘é‘@g,

I ung cancer pdrmders R PactiBkhoviedd subped@d GRMeEH to AROPRAAARS]. CRAGENY, (RAYRBDUS
cell carcinoma of the head and neck, |iver cancer, ovarian cancer, ceryvical
cancer, thybesing Wishalamowt sepewbatdass, thep the ARtmuEY deseiand 1t Gripriensed busmabt her
neopl asti ¢ BleiIAR MG fer Ofllidtd RRAd ¥ optififind EVRD]s RRielAGEUARS 1" £ REAHREY OF
recurrent malignancies whose growh may be inhibited using the antibodies
of the invetidd effects.00BBBIANt difgnossic measiss dyclade dhnse bfdyympteranwit - gof thehe

i nvention c J . i LAt i 14 b r or : iC
agent's or i AanBaiar el infhpiroRCHAA AL FreBhbT o B RARyR e

t unor ant i gesed i deng¢dilddom gherseme spcivans theroineil tasgeteddpt fradgsgnt,dhatelyanipohigide at e
nol ecul es), [ Nt n . dpiti ell's puls i.th
uror dor ) vERTuARRoR. SREMnAE, 8P hioRioRGl ARRE R bk ot el fohutieh,
exanpl e, | LsubjectsHNa&xanph, GSmEric, Anchawiedd and fulbrisimao tastibodict hregpesfesedencodi ng

i Mmune sti ji.ng cytaokines suc s but not |imted to GW.  st.andard
cancer tr em% ls (f&“%g%ﬁ?‘?p Ia‘éttlt(’g%g%‘?ﬁ'g?’ ,Cytf’g%&?so?at‘?ebrea%?/“g?%:&){ﬁ(ﬁ‘ép%% or
ot her anti bi@ises, (o gl deken @ditistered, &.5.Mmdadyd 1-0 tandsi padivesk, tweeMizGbi-wEHHR,
Her 2/ neu, VEGF receptors, other growh factqr. receptors, CD20, CD40,
CTLA-4, OX- EPB‘,“hLYJ %F%B'ithlblﬁl%, PSS pay E’&Vlfg“& lééﬁen‘gﬁg” Sthearaneryslyc topisally.,

negative regul atory pat hways). Infectious D seases
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[ 00369] Ant agoni st anti body or antigen binding fragnments of the invention
(exenplified by hu Mab4C7) can al so be used to prevent or treat infections
and i nf ecwpDaos/dis8ase. The anti body or anti body fragnmerCs/usanobesiased

al one, or in conbination with vaccines, to stinulate the inmune response to
pat hogens, toxins, and self-antigens. The anti bodi es or anti gen-bi nding
fragnment thereof can be used to stinulate imune response to viruses
infectious to humans, such as, but not limted to, human immunodefi ci ency
vi ruses, hepdlyi nasally, rqctpdlgsingpgussular, igragergbraly, mpipspiaglly, Baby inhialatien. Auetah

cyt onegal oyj I L e i i i£s or
ot D gency WPk dpr iURACRAP AL LATBOY L pMES5Y NABREROK EHRER o 08 BTFREELSS
to infecti ogkg t hebadOawikgl 1@Wrnglen§ab medrgdiOtregke, 2tmekper.0 pgtnrlo temg/ke,

fragmont s of TG SRR &7 RS ATRE, Maplil R e B i Sl e

conj unct i oflevald,herothd2002¢ CGawbiEngint). ot 3405 68 t698; Ipeped die199Nch Merdlumor

antigens or,_ cancer ce]lls) i rder to i e.an i ne, response 4,a.these
proteins (LYCBOSHTS; ﬁ%)’\?zéé:‘%é& SRSy &t 8@@@%[%@‘@&@3?0% 0@’,” 'ishﬁéé‘rtai n
enbodi ment 944)yaMosesBldyAalanbagmvidetl taatlibedi pe-drenasd iddyohdeagaatss anher eof
may be used _to stinulate an{igen-specific i nmmune_responses_ b

Coadm ni st EHACHIBPILR Bt ioIoETt KR LEbE WG i ThePgdl 0 HepbrisEere.
(e.9., a VageihBeImboehas atalyhundd BITK BRibody BEME pidient iifeRidn i9AdRnREes a
met hod of enhancing an i mune response to an antigen in a subject,
conpri si ng SERFHHAATAEIYOT fraygoptly ogspyeskly: bigeskly pie eXery idgeasks haeis a §0) 270,

anti - BTLA ggt{daosho, 9o, 16® drP¥6dnizRMbi&%. anti gen-bi nding fragment thereof,
such that an imune response to the antigen in the subject is enhanced. The
anti gen cah003d5] f or Axased|hereiny “inhidy oaritréagesr “tegatppanti] inglndds geprstpandsagnt ef i al
antigen or I I : 1 Lmt

anti gens | B EEERRE S AR 3L DAER wih A b e FHATRICH He SOl 1o
viruses, balst symiptonay ofotuble disgrderh dtfertermsThthdvhuhil ede eheDpmting edsting 08F@itioHed
certain e i |- t [.St I hod| t] r nts
of the i nventramt i PyARE AR B IR AR BRVdi AT
medi at ed divpéalyisg, cagses lof aghagmnbiomsadtus thegemgpys. deddte shat 8 bbmedierd] wsult s beemdi ng

that the antibodies of the invention.an help induce a Thl r.esponse.  Thus,
Lhat ant T badpuBRet 7 a Serdhte pBIT R R ofB et disPase B Wi Smocl SRR EP R K0 VT 1
gener at e a dawslep udh adizeder, divemeor §gpamse. Ex-Vivo Activation of T cells
[00373] In tajn enbodi nents, the antibodies and_antigen fragnents. o

i nventi on (C[@S?é%l)l [ fingﬂ “Ef‘;?‘ Tt ﬁ@ﬁscﬁlﬁraa?%al ASHTENS g‘B?‘mt‘ he%‘t-‘f&@PG‘i‘t%ﬁy
activati on cpagtivexp@Nah@refRbti R in AR réfPe®iah afoUnt©eh BTLANMInA&O®npoand saRsT er
of these cells into recipients in order to_increase antjgen-specific T

cel | s agai rBYePHIMBAL WhRRAENREEREALOREY NHo8R NgEoR WER 28 fidiiqnal therapeptie agant
responses g i RfieEkhOWs sRFQRLiS effblGiie 36 pleMht oEAmUTidtete 3R oY fotOfymplorh 6 a
presence of anti-BTLA antibodi es nay be exgec_t ed to increase the frequency
and act i vi tdjsease emeondiiopt orvEieyprograstionee sugh Tdiseasd o1 candiiéan. Condierraetisally
.Ther apl es [PRATA] £3e Rirfhét QSS Yo qﬁ? 9{21 Beds @Bfnﬁﬁg%n?%ﬂdbﬁ?ﬁ&én Q(; rds[ in

i nvention can be coadmnistered wth one or other nofe therapeutic agents,
e.g., a cytametigiatomglesymptans; agi dieatricot, hepding,, provention prmamatioatippoédwirdlevanyent .
The anti bo : lin Ny | ex) .

adm i st or e SA0 ARyl 6°8h ireked S 3ERF upefl oo JAERTRL S RlIoE R BF
adm ni st r atsudn konditiensanWhen dipplecaintoben amtividuad tagtied ifgedfdene adminiseredmlone, a

f gg? ;Lr :gt ltXer\all\f)etchatllp Sredie tdos%rref%ras% B’l%t ﬁx‘@g’feﬁ%:@ arfcl)nseF %{’}?e% a\f)mpltlergi S El Qgrglbiir(lzr&%vr\{la

t he

therapeutically effective dose refers to combined amounts of the active ingredients that result
in the therapeutic effect, whether administered in combination, serially or simultaneously. An
effective amount of a therapeutic will result in an improvement of a diagnostic measure or
parameter by at least 10%; usually by at least 20%; preferably at least about 30%; more
preferably at least 40%, and most preferably by at least 50%.
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[ 00375] Anti bodi es and antigen binding fragnents of the invention can al so
be used to increase the effectiveness of donor engrafted tunor specific T
cells. [08B26]1MamssnoOdi fi cati ons and vari ati ons of thisPCmUsSea0om18an be
made wi thout departing fromits spirit and scope, as will be apparent to
those skilled in the art. The invention is defined by the terns of the
appended clains, along with the full scope of equivalents to which such
clainms are entitled. The specific_enbadi ments described herein, including
the fol | owil@834kanp! Msthods éorspfadpinistsionith g seeqnsdntherapedifie Yeenkrel- dey tokdRe. by
their detaigjngmks iblapdifi® aRGRRS, WrotiNehediRADERAR agltNFHRtbNVET HEIRRIMAown in
2011/ 014438PCT/ USZO?LO/ 043182 [0037’7£St andard metghods i n nmol ecul ar bi ol ogy
are descr i bbelagt,Nedieat i Bardwan, gt al. (ady8 23000b Geedinanr and) Gfangs Tk Phdvopeniagicpl

Sanbr ook arir* A< TR rEE3: | O Rt Atnb EHE ey Pk R A B Rern i 648) o

Labor at ory (2@ sPhaehabt/SpapenticsHew bodvanddy; Patitidel 99 Prafiseb dpproactt, Dincop! .

217, Acadenjc.Pre San Hi.egy, . . St gndar d | so ear in

Ausbel et TpSEOIRD AR, Gibuer BRERKEIE] PO ELES ORRCHIecs? rg
John W ey Rinthefapnd.ippinett, MElkiaie rsk Wilkihs, RhilacPAleThe plixemacehitical b@npagition of
bacterial cell.s and DNA guta enesij s '}(T%ol . 1%., cl ani ng inq}ﬁamral ian cells
and yeast (WoIMmVeRYon JAY-HED AP E BEMHREARISYE 47 SWPHUSSPEIRIPGo1EnS) | ARhd

bi oi nf or matdu@sblé \@Imundduppre 027 Sdelvb lchio def emnplpyedl ahdudiny ibhi @at iligfited NG| atdi- ng

i mrunopr eci pitati on, chromatography, electrophoresis, centrifugation, and
crystal | i zaffYRMAPE J8LES | PEFOpledsgLxclogporitg, tacwbpys @ty fdoVPr SeliBYS | n
Protein SciigReBronyOdoluble cy@Rine WedePiora (&g SATSRF! A sILBﬁQg, YQés thabR iRt
anal ysis, chem cal nodification, post-translational nodification, )
product i on @fokNgsIENItH (68 eilpfixma. eEB6TrERl.| BHCOphenslain alofdil.al vdepsyperydin,
(see, e.d., mERlohH@) glabtankk, azh@RPhe, RiUNSAldePERIPROpRarhide PhOhSkdXaeC LRNGE

Vol . 2, John Wley and Sons, Inc., New York; ‘Ausubel, et al. (2001) Current
Pr ot ocol s i likeMillhe hirsnaceitied] sgypositsin, cap alsg b gmpjolyed, with gthgotherapqutie modalities Ny,
pp. 16.0. 5- Sl ich, Co. (2001) Products for Life Science
Resear ch, S{u@h %%%hljogotheﬁg?%g%ﬂdg%bgg Amer sham Pharmaci a Bi otech (2001)

Bi oDi r ect or@0348] scat dhaBTLIN Binding momp8und3 ®1 Ythe Presmhtiditvienton qamrdlfol beatisedrin and

fragmentati on.of .pol vel onal and nonocl onal ant.i bodi.es ar escribed ..
(ot gan. - ctonacBS i SE ARE APRRE o AlseBilic oF ShgE REGab Rl Bifeainy o
and Sons, |includindbut néolikjtedHar 11698, dhd L EAE (T1999,)CTIA-Adg Asidnbadi BSE-pCStd

Spring Har bor r at Press ) ri or., ; rl ow_gn e,
supra). St aﬁ&a&gﬁg%e@h@p%e@mf‘ﬁ’?y %L&é@eﬁg% E%{O?? éﬁﬁ%ﬁ‘e’l@%‘f’% 6?123%&%‘3%“ ons
?r e avlai | abinsalfi&ﬁs?mt?dﬁnen{/sﬁhh ilagzmI biﬁdin%gomlg{o&ﬁﬁ)&f) th@(l)ﬂgglgg)}n I\i{)’ﬁdiﬁilﬁﬁtafelﬂ before,
mmunol ogy, Vol. 4, Jahn ey, lnc., w_Yor k) . : nocl onal ,

pol ycl onal  comprisaliniity &8 it FbBPERoR e aﬁ?%ﬁfa%@alse% 8k antagQist/s.oHa N
and Dean ( egfibodirhetfd OOBTIVR i mzpfenﬁd Bo@E peeserfPihRhlonRiuked M tesEmentNeRMnYOr K,
NY; Kontermann and Dubel (eds.) (2001) Anti body Engi neering, . .

Spr i nger - Vetquigearxgaseaiiian adgrreoipraiyg respRese((¢galhS. Arthntollisese.Auyeaie fator y
Manual , Col ghss b@gdihk&é@?)mmk@&% _bAbMatkInSith a0l 25 Mc%'oﬂigt HauROher Mse, BR-
139-243; Carpenter, et al. (2000) J. |nmmnol. 165:6205; He, et al. (1998)
J. | mrunol . BTEA:bimgng compagndanaybe graduabpilecreasqy) and treatiment Wity the amagonisp pRIE 3
Baca et al. )i J i 0l . : /8- 4, t t al )
Nt ar o 340! B 9??03%31;’“ GonBhidh coCh ma%‘ﬁfg%%%%? OB OvERE oy 42‘}@5{%&%& s.
Pat. No. 6, 3R&gobibtk)to IL-0B3B /@ TP atay\be atimitiveredtawuiranlyi sfore ousiterhuman
anti body Ii LI di spl h £t h n ant -hody .14 L I

t ransgeni c %&g‘é %@%ﬁ% ﬁg‘ﬁgéﬁ%ﬁ]&%@g@)“pwf I:[J{?ogi B 6t gg%ﬁéﬁka%{;?ﬁegbg@ﬂlv at.

Bar bas ( 1995)mudaf. Ut:557MS8t Tlatveantl: @ She 8 806 \Vbindez 46t:160-168 199Kira hiad ishezame

Genetics 15; - X o] ) Chanes (2000) Immunol. Today

21:371- 377, (Zéééb’;g%tﬁ%ﬁg?[@%%ﬁzﬂage Di splay: A Laboratory Manual, Cold
Spri ng Har bmo3dgbor atigpi¢alPretsmaryCokpéribehital) @r IdeReH subNRW Molude mKakey§tdogs, .
(1996) Phage Di s Iaé/ of Pept.i des aBﬁ(’j Proteins: A Laboratory Mnual,
Acadeni ¢ Pr 64% rats gHCeprabhiss, Seaca pigs, porsgsnandihugjans. ( 1999) Nat ure Bi ot echnol .
17:397-399). [00381] Singl e chain antibodies and di abodi es are descri bed
(see, e.qg., Malecki et al.
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(2002) Proc. Natl. Acad. ScL USA 99:213-218; Conrath et al. (2001) J. Biol.
Chem 276:7346- 7350; Desnyter et al. (2001) J. Biol. Chem

276: 26285wv0aeaadn4438dson and Korn (1999) J. |nmunol. Met iretaIS2@0/0431382 189;
and U.S. Pat. No. 4,946,778). Bifunctional antibodies are provided (see,
e.g., Mack, et al. (1995) Proc. Natl. Acad. ScL USA 92:7021-7025; Carter
(2001) J. ImrunoL Methods 248:7-15; Volkel, et al. (2001) Protein

Engi neeri ng 14:815-823; Segal, et al. (2001) J. Immunol. Methods 248: 1-6;
Brennan, et aI (1985) Science 229: 81- 38%ERaso, et al. (1997) J. Biol.
Chem 272: %1 DT fjyS séﬂt9§15énn%ﬁ S&eﬁae@%%ﬂﬁoa%ll%% J;fgﬁlua@& Kipfi-BAtA 2l -
(1991) EMB J 0: 3655-3659; and 5 32,210, and
6, 129, 914) .anfibasLpBhe pe%mﬁmt@nédtagmmoésnfhmnmrs dlsplrdemaa@dor(dst@@s ae“gll as

T62: 6001, MUISARRNR by Eksords eict 4 vl Bl e okt Prox EHBP

(2000) J. BregtmenChfmfla@dBicBBE68! didens (&Dhlmulmpﬂ@@@lérosls (MBp IchGhembstructive

276: 12999 Pro t _al 0 Long, (1999 Rev.
rmunol - 1A ERy SheBsdsPBEN fists BT R fRae e Rt dBEn OPEP. e
gener at i on amngafttrejbardmeSLE Ajbgral’ SS}Glaﬂ)n’@e_]llvaﬁﬂﬂHaﬂ?dnm type ¢diabaed)z&mmngmé he
antigen of interest. Spl.enocytes t hen i sol fro

ani mal s, rmch%htg‘ﬁngrpg{}gpp%ai tﬁuéaﬁloflﬁ & Wt ﬁﬁ'ﬁlgﬁé’?o@&oz&eﬁ - qﬁ%” gg}' ﬂ)‘}‘éduce
a hybri doma78()see e.g., Meyaard et al. (1997) Imunity 7 283 290; Wight et
al. (2000) lpmunity 13:233-24 Preston et _a a; amana et I.
(1999) J. 100N .~ 153y eg%sﬁlynemfogxssmﬁ}xﬂ@x BB&PE%B c'?i B% PSPEy Afe

e.g., to snpldnidh UgnhiR! Peti@s y iR 0 Bfumah| BOERMREn bROh¥e@thYih&oRed leMﬁlﬁcI:e
(PEG). Antibodies are useful for therapeutic, diagnostic, kit or other

pUr poses, aweuais| ofd ADAPEUAR e SNBBRFITesEoNse . Felated: & RHA achiingi sBt spwain
enzynes, 0 renﬁ%ﬁﬂ#le?lts gntﬂodwé:&{ dl@ﬂ)rgﬁht ﬂ@érﬁoﬁ ﬁﬁ?do fot ?lock laﬁldﬁg 4P ﬁ‘llltAQ% HYEM

(1991) J. I nmuno I'1ni 8) J. Immuno
160: 3891- 38@3; agqgishgltléﬂ@esslhsN@p&?mgm)ab&Mnamwmd)rherap@mcglaom@alilze BElArins et

I 2002 6 3 11 P 3
?003(85] I\/e% h%lgjse Lmn%l vf/)]f o 'E) %ﬁéed ﬁ%Llﬁ‘nc 5? Awgﬁgs E%Jrﬁlgg%géﬁd\?egt (sae%'z’ce
sorting (FAS®)DaheMaht], abl\@be&éﬁa an@hugMame?r)ss:tl\@te 1al|ub1t<(r19®4;)ton:ﬂumvion of

Cytometry Pﬁhgvanes QSI)%& glx_)flﬁ'i' lg;e%y tl‘f?‘cl)3 rsﬁéhog{a ergcl}lcl%l %a‘gl%:l}s 81\1% I’Ilﬁi ar% ons,

Hoboken, i SS, bo en, NJ;
Shapiro ( 20ﬁﬂamﬂamt:yc mcaitoﬁlnmn/e @ysbmeretsnm as] mfiamitvatoeyy basmel dﬁm:rdi:rs tdahokehn’s NJ) .

Fl t t table f d [ |

ucl oi o aci HER e i op o AR soht et Siskie® el e e
e.g., as di appakimg nelkgdibvicis, airl ahahdsail ehdubatodd ubrdtritieor omle)s 02083 chritis,
Cat aI ogue, Ml ecul.ar Probes

Eugene, S Al dr 200
Cat al e’ ieopgatincastiy (ndltiag o SERS ) alSTBES Sron PGk Biihopsy
i mmune syst g&g8asd eCORDY; Mhiaple (2RPosisE ploriasiyl Livedis; Hadf®bisiiK hése dliseade LEBGADSUNBN
Thymus: Hi st opat hol ogy and Pat hol ogy, Spr| nger Verlag, New York, NY; Hatt,

et al. (200Wyendsieaty-gpsealyns digbsies tEgsp anﬁrepfml%cﬁlﬁ angy $iPgrams synsFrmen $uehns,

Phila, PA Le#bd offteafhent ﬁl%?%}hegééﬂéﬁns@'aﬁﬁﬁ{&&}h s otk nfRd ad¥ifial therapeutic
MG awHi | |, New York, 00387 ftware packages and dat abases Tor

det er ni ni ngageetsg‘uch mw@@mwppweﬁsamﬁmg-mﬂaémry sgegdisences, protein fol ding,

functional RaoBhiSia LadSa tion sites, and sequence alignnents, are
avai |l abl e (see, .[ %qe %an Vect or NTI(r) Suite (Informax, Inc,

Bet hesda, I\,{DP$S2JBCG Vﬂ@cmslmmwag@si(em&éiwaﬂs chdragserize@dy iDilagoatic@AYf, the

DeQ/pher ( I‘) Iv1nlg_|b%g %gf%lrﬂ?a'%&r d. §'%) f E?yw?r%%gg tloh/‘3 n;{:'ee Eﬁ\%gfs 2008)291919 )

Bi oi nf or matl CcS nne, 1 ol nform
Appl i cat i on332NdRel 536 Jodit - 1ﬁﬂzﬁanomnqanelbachto d¢f26iR) p@nnpiffnesivenh eealify, cgdans

Bi oned. 68: B von ng 1983)  Eur. chem ‘TS 17-21. von

et | me. (1938 TREEH it Rt i A 3 i e TR sl

Ant i bodi es and joints of the hands and feet Conventional treatment 1nv01ves use of NSAIDs to alleviate
symptoms, followed by administration of disease modifying antirheumatic drugs (DMARDs)
such as gold, penicillamine, sulfasalazine and methotrexate. Recent advances include

treatment with TNF-o inhibitors, including monoclonal antibodies, such as infliximab,
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[ 00388] Ful I y human nonocl onal anti bodi es specific for human BTLA were
generated using Medarex, Inc.'s |.] Iti MAb anti body generation platform by
i muni zi Rgorbé1wi3Bh a conbi nati on of CHO cel | s over expPeTAISAEL0/043182

menbr ane- bound huBTLA and huBTLA-Fc fusion protein in MPL(r) + TDM
adjuvant. Mce were imunized with BTLA-Fc fusion protein or cells
expressi ng nenbrane-bound BTLA expressing mature extracel | ul ar domain
(residues 31- 152 of SEQ ID NO 35). This sequence corresponds with the
ext racel | uladalingiwakiand gplimumats end pseeptonfasiomprotegisstch peefangrcegl nBasteMcvis si on
No. NP_861445 nce. (t hat ! u B tr cript. 1 variant
(NP_861445§%I?CS%\A§$E'L‘I’§ r‘%@%ﬁé%s ﬁfg’,‘amgg?%@g?@gsr%%;gfgw,ir %ﬁﬁ?%?ﬁ% t?‘%@‘é? *Ul ar domai n at
posi tion 2600368Pr 026THeednsi-BIQ hfonNOadhodienciile drebant HiChtlon NG tRG)sed @l tasht ve
to NP_861445 (SEQ ID.NO 37).. After multiple ds .of.. i ni zation and
Serunt 1t efhtp sudiereis B suishlnedho thbaich T SRR it e Bt BB e
49 anti - BTlgthyMalbs t¥08smbihedMWithh other @re@imehi3efok ORA, iegOti@BotreAS} ARIthibpifeON

produced 154 MAbs nost of which were of the Ie]%Gl isot%ﬁe,.ingl udi ng t he
Mab8D5. [ 0G3Honosrhamidensfemidsamypahsnalatcappfstis Mo AERAs. 9 TNE inhigitors (ms1Sedigier e
initially | nd sel ected based on binding to BTLA-1g by ELI SA,
FACS/ FVMAT %E?%gl%%’%dggﬁgtéﬁd huBTLA and CHO parental cells to elimnate CHO
positive MAMS3S4hnd floront embedimbit the ynti-B ThiAcukibédigs\fithenpieseqt invenBoh AreOisid

cells. Relative affini et erminati.ons. .wer e d i r.face
pl asnon r eg% rﬁrgﬁtc@urréar?afuﬁelcg. &%12;"1 %uh(k?algrgﬁgus | ﬁeggonﬁaﬁz‘fi?@'a@éﬁ%oﬁ%%gqt h‘%%u man
and cynono|IMARBF laknebuln dnathen embddmkitn geamentvwitly theHuntiNBIZDan@h@lEs of the

denonstrated agani st. activity in.B- and T-cell functional.assays .a

desor bed MEPERrNSHBASOMA KASBES e SOUSF g FyeHtnBIPH At BRa R AE 1580, of
the | gG4/ kayyaRDshénpe Suehvirdy i@ ntibiemaj boagprapriag, 2 8xapipld, one thelfaddty of)
that binds to h n B TLA wth, approximately 2 nMaffinity (Bl Acore). The
Hu MabsD5 &Pt g;s'tlhgra I(;l??-s\lgﬁf"a’(,fﬂ‘ﬁﬁgeséﬁ)‘g%{;es not interfere with HVEM

bi ndi ng. Thoeszspddi t CRmed] idploh&aeht @SmeRbre/BH 3é3rmihing MaAERIG 0B Uas Mok BAY
exhibit simlar, but. not identical functiognal properties to those of hu

Mab8D5. Whilk 810FR dataihis Azxamplegl8s dn yarigys epbadipieps, AGRnres A0 B apd YR ate thoes
not i nt erf ggredichpdi{EMatthedél fPoinfndyBR % dksea Rflaryth ik PdinBin SheA@ARE of S

t hat al so bl ocek einibndi ng of HVIE%IOI\?\A th BTLA Anti a-lrrB‘;’TIF_),%\{%E?Iti olgy | sotype

sel ection [tGamen} AvhiapddlkdS.adf 40 prygreivssks pe poorly bind conpl ement C 1
g and pherq{lﬂﬁlfmggorg?o“%i Eﬂkgsie?ﬁﬁ)l y activate conpl ement. |1g&4 antibodies

al so bind weakly to"Fcy receptors,” leading to inefficient or absent

ant i body- ddpe¥ddént cHD isvidiname dorcy goup il dispsdexsABECY-rohin'e disesve dinil ilcRradive a,
2002) . The jpi:ti.al e - | g4
cont ai ni ng C!tOH{ég)slﬁ a‘lél%{f}? gllen@egtglglg rI%%ng%SGé]ﬂ %’? %}tqi%%lrllﬁ‘%t %X%{dgglu%%g C%ﬁlpgﬁi? ?I[B%{FILA
ant i body t hbdrrheac ksighf flesst and fintegtinplomleeding vaBDahiferts ®yéro 680,06 Amsarlvedsoned

i nto Ubi quitous Chromatin eni ng. E| enen ; MJlipore, Billerica,, M)
vectors, i ENEEHa TR e BB oS R HieBhoRE e AR e
4 const ant im@gineRysuérh Buppiess@R 26¢h I amgthiopuine tahd efodp@alrine1 803) antiliéaticy(egnd

| i ght chain expression vectqgrs.were linearjzed and cotransfected intpo CHO S
cell's (1'nvipeBEREoely Rt~ Qi Tapsmie osned ariss, Gabas Robs oo
medi um (| nvdtineRgpnatdlxahshad, inGAImaboNnt ai ni ng G418 and puronycin. C ones
were screened for ex_;lzr essjion using a h anma/ kappa sandwi ch ELI SA and

unman
the best pri88ing I h%%@?’s‘éé‘g‘élﬂ“&ﬁmi@_‘e?Egﬂ’ﬁrprﬁ?‘ﬁd%u"@f“i“ﬂ‘rfn@h'ée used to treat
purificati oBp ihh@bje&n HQHf QlichOfreathiéht OMh A BTBRD1gVRibt dnibbBELCHT BE pleSent
herein as hu Mab8|:§5 (or hu Mab8D5 (A4). The 1gGl version of 8D5 is referred
to herein agvaationERBplo bp compiped with athapreaypenss e ddRnee LW (see U.S. Pat. Nos.
2011/ 014438P5ck/ dd22034) 6343 182,id003 kb Age degenerate primer PCR-based

met hods, thé DNA ’se’quéncse;’ ofmiseavy a&rﬁ %’?eght chain variable regions of the
hu Mab8D5 aPmdriasis Mab4C7 sequences were deternined. Total RNA was prepared
from5 x 1 rido I S| : I Kt i

manuf act ur (e)@o:g%?nst r gg ?lglrllss z’ % %Q%nl%géggﬁgﬁ%,awc%tw%@ﬁé&g%@ Iﬁv.\i/gesl} %lrdet[})l%r ed
by the 5' -enRi@Engut.otpovetingi tchnthdie WIARGteRAOE dBNKuAmplipdnscdni e Kate of

(dontech L i . L. Vie o b d Crl |1
Reverse Tr a%gl g%r?}%)a@%ggr? P ?Ar? \& ? ?noélyéﬁﬁa%@ t%'J% argé,pm%, s @%éf@oﬁlﬁﬂgﬁé glred%nﬁ Be’{' o]
manuf act ur €fhis despehscudéadon®. aTldermA r mdiiteues thdt easistsamprddomihantier & dhpekild i ed
using a 3' human-specific constant region prinmer, (VH primer HLB0O2 (SEQ I D
NG 33); VK prinmer LY49 (SEQ ID NO 34)), paired with the 5° RACE universal
primer m x. PCR products containing tde V-region were cloned into the
pCR4- TOPO vector (Invitrogen, Carlsbad, CA USA) and transfornmed into E.
colt strain TOP10 (Invitrogen, Carlsbad, CA, USA). Either m niprep DNA or
Tenpl i phi (CGE Heal t hcare Bi osci ences, Piscataway, NJ, USA) were prepared,
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[ 00393] Cel | -based fl ow cytonetry was used to determ ne apparent binding
affinities of hu Mab8D5 (Figures 3A-B) and hu Mab4C7 to human and

cynonol gusOBILIA1§438gur es 3C-D). Hal f - maxi mal bi ndi ng of PouMsR01a0a3182
cynonol gus BTLA occurred at -12 nMfor both the IgGl and I g4 versions of
hu Mab8D5. For agoni st binding analysis (Figures 3A-B), hu Mab8D5 was
titrated 3-fold from20 ig/nmL on CHO cells expressi ng human BTLA or 2-fold
from50 mm on CHO cells expressing cynonolgus BTLA in 4 C buffer

cont ai ni ng polyomephenlaamcellsi aed macrpphagesnises; ége p¥ Brammandr ienper, @OP@NLife Sci.,

binds 1o hoRaR B aymormried i R reRhd, kiseliRl 5,60 phb St RGPS

Mabl 9A7 ex tight dondlrand awill b Iedtied gpeaf eflimnnation of the pathegenof hu Mab8D5. [ 00394]

;ri?ls)e g%Bl([%BﬁgSﬁlsfgllt(}eaalgggs??g gJIéSD . gn/lr)x(la&)('r)i rgesggol\r{ge gc%ﬂrsxwi&l%ﬁt éx%érnl\{ﬁ )stirlﬁl?lfi ];m&( 104
without proper controls, leading to cutaneous inflammation. The present invention provides
methods for treating and diagnosing cutaneous inflammation. Cutaneous inflammation, the
result of the cellular infiltrate noted above as well as the secreted cytokines from these cells,
encompasses several inflammatory disorders such as cicatricial pemphigoid, scleroderma,
hidradenitis suppurativa, toxic epidermal necrolysis, acne, osteitis, graft vs. host disease
(GvHD), pyroderma gangrenosum, and Behcet’s Syndrome (see, e.g., Williams and Griffiths
(2002) Clin. Exp. Dermatol., 27:585-590). The most common form of cutaneous inflammation
is psoriasis.
[00360] Psoriasis is characterized by T cell mediated hyperproliferation of keratinocytes
coupled with an inflammatory infiltrate. The disease has certain distinct overlapping clinical
phenotypes including chronic plaque lesions, skin eruptions, and pustular lesions (see, e.g.,
Gudjonsson et al. (2004) Clin Exp. Immunol. 135:1-8). Approximately 10% of psoriasis
patients develop arthritis. The disease has a strong but complex genetic predisposition, with
60% concordance in monozygotic twins.
[00361] The typical psoriatic lesion is a well defined erythematous plaque covered by
thick, silvery scales. The inflammation and hyperproliferation of psoriatic tissue is associated
with a different histological, antigenic, and cytokine profile than normal skin. Among the
cytokines associated with psoriasis are: TNFo, IL-19, IL-18, IL-15, IL-12, IL-7, IFNy, IL-17A
and IL-23 (see Gudjonsson et al., supra).
[00362] Anti-BTLA antibodies of the present invention, either alone or in combination
with other agents, may also be used in prevention, treatment, diagnosis and prediction of
psoriasis flare-ups.
Systemic Lupus Erythematosis (SLE)
[00363] Lupus erythematosus is a connective tissue disease. Lupus is a chronic
inflammatory disease that occurs when the body's immune system attacks its own tissues and
organs. Inflammation caused by lupus can affect many different body systems, including
joints, skin, kidneys, blood cells, heart, and lungs. Lupus occurs more frequently in women
than men, although the reasons for this are unknown. Four types of lupus exist — systemic
lupus erythematosus, discoid lupus erythematosus, drug-induced lupus erythematosus and

neonatal lupus. Of these, systemic lupus erythematosus is the most common and serious form
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WO 2011/ 014438PCT/ US2010/ 043182 21H6 (Gl) 5.50 5.11 2.82 8A3 (Gl) 9.27 2.88
5.96 19A7 (Gl) 20.7 2.88 5.96 [00395]For antagoni st binding anal ysis

(Fi gur es 8G2D)1/hHu3BkBb4AC7 was titrated 3-fold from 20 1. Pgrras2an/0CHE2 cel | s
expressi ng human BTLA or 2-fold from50 1.1g/nml on CHO cells expressing
cynonol gus BTLA in 4 C buffer contai ning 0.02% sodi um azi de to prevent
receptor internalization.. PE-anti-huFc was used for detection. For hu
Mab4C7, hal f - maxi mal bi ndi ng of human and cynonol gus BTLA occurred at -1.6
nM for bot rofiypas.| §Gertaimcnibgdimentsy aritioBELAagenist phttkpgies of the pesent inventiprgmars

%%‘_2: Thi's daka ol chellSiLpRUE SuthiQ in e BRAH oflRdR. F1R AU ARGiSHRORR) gus

combined with other treatments for lupus including NSAID’s, certain anti-malaria drugs (e.g.,
hydroxychloroquine and corticosteroids, immunosuppressive drugs (e.g., cyclophosphamide
(Cytoxan) and azathioprine (Imuran), and mycophenolate mofetil (CellCept)), Rituximab, and
Dehydroepiandrosterone (DHEA).

[00364] Sjogren's syndrome is another chronic disorder that causes dry eyes and a dry
mouth. In certain embodiments, anti-BTLA antibodies of the present invention may be useful
for treating individuals with Sjogren's syndrome. The anti-BTLA antibodies of the present
invention may also be combined with other treatments for Sjogren's syndrome, along the lines
described for Lupus.

Multiple Sclerosis (MS)

[00365] MS is thought to be an autoimmune disease of the central nervous system
(CNS) involving loss of myelin from nerve fibers, resulting in plaques or lesions. The most
common form is relapsing/remitting MS in which well defined symptomatic flare-ups occur,
followed by periods of partial or complete remission. Conventional treatment options include
interferon-B-1a and -1b, mitoxantrone, the tetrapeptide glatiramer acetate, therapeutic alpha-4-
integrin-specific antibodies (natalizumab), or small molecule antagonists of alpha-4-integrin
(e.g. those disclosed at W0O2003/084984).

[00366] In certain embodiments, anti-BTLA agonist antibodies of the present invention
may be used to treat MS in subjects in need of such treatment. The anti-BTLA antibodies may
also be combined with other treatments for MS, e.g. interferon-B, interferon-o, steroids or
alpha-4-integrin-specific antibodies.

Cancer

[00367] Antagonist antibody or antigen binding fragments of the invention (exemplified
by hu Mab4C7) can be used to treat cancer (i.e., to inhibit the growth or survival of tumor
cells). Preferred cancers whose growth may be inhibited using the antagonist antibodies of the
invention include cancers typically responsive to immunotherapy, but also cancers that have
not hitherto been associated with immunotherapy. Non-limiting examples of preferred cancers
for treatment include melanoma (e.g., metastatic malignant melanoma), renal cancer (e.g. clear
cell carcinoma), prostate cancer (e.g. hormone refractory prostate adenocarcinoma), pancreatic
adenocarcinoma, breast cancer, colon cancer, lung cancer (e.g. non-small cell lung cancer),
esophageal cancer, squamous cell carcinoma of the head and neck, liver cancer, ovarian

cancer, cervical cancer, thyroid cancer, glioblastoma, glioma, leukemia, lymphoma, and other
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EXAMPLE 3 BI Acore The anti bodies were further profiled in order to
el uci date binding kinetics and cal cul ate equilibrium binding constants
usi ng Bl Avonelianaddgsi s denonstrating fast-on sl ow of f kipa@EttiSesL0/0F082

Bl Acore, the test antibodies were captured on an anti-CHl chip. [00396] Hu
Mab8D5 (4 exhi bited an apparent Kd of 2.4 nM The antagoni st antibody hu
Mab4C7 exhi bited an apparent Kd of 4.6 nM TABLE 6 Bl Acore Results HuMAb

Ka (1841S)*(104) Kd (1/S)*(10-4) KD (nM 8D5 ((#) agonist 7.9 1.9 2.4 4C7
ant agoni st neoplastic malignancies. Additionally, the invention includes refractory or recurrent

malignancies whose growth may be inhibited using the antibodies of the invention.

[00368] Antagonist antibody or antibody fragments of the invention can be used alone or
in combination with: other anti-neoplastic agents or immunogenic agents (for example,
attenuated cancerous cells, tumor antigens (including recombinant proteins, peptides, and
carbohydrate molecules), antigen presenting cells such as dendritic cells pulsed with tumor
derived antigen or nucleic acids, immune stimulating cytokines (for example, IL-2, IFNa2,
GM-CSF), and cells transfected with genes encoding immune stimulating cytokines such as
but not limited to GM-CSF); standard cancer treatments (for example, chemotherapy,
radiotherapy or surgery); or other antibodies (including but not limited to antibodies to VEGF,
EGFR, Her2/neu, VEGF receptors, other growth factor receptors, CD20, CD40, CTLA-4, OX-
40, 4- IBB, PD-1, PD-L1, CTLA-4, ICOS, and other molecules in negative regulatory
pathways).

Infectious Diseases

[00369] Antagonist antibody or antigen binding fragments of the invention (exemplified
by hu Mab4C7) can also be used to prevent or treat infections and infectious disease. The
antibody or antibody fragments can be used alone, or in combination with vaccines, to
stimulate the immune response to pathogens, toxins, and self-antigens. The antibodies or
antigen-binding fragment thereof can be used to stimulate immune response to viruses
infectious to humans, such as, but not limited to, human immunodeficiency viruses, hepatitis
viruses class A, B and C, Eppstein Barr virus, human cytomegalovirus, human papilloma
viruses, herpes viruses. The antibodies or antigen-binding fragment thereof can be used to
stimulate immune response to infection with bacterial or fungal parasites, and other pathogens.
Vaccination Adjuvant

[00370] Antagonist antibody or antigen binding fragments of the invention (exemplified
by hu Mab4C7) can be used in conjunction with other recombinant proteins and/or peptides
(such as tumor antigens or cancer cells) in order to increase an immune response to these
proteins (i.e., in a vaccination protocol).

[00371] For example, in certain embodiments, anti-BTLA antagonist antibodies and
antibody fragments thereof may be used to stimulate antigen-specific immune responses by
coadministration of an anti-BTLA antibody with an antigen of interest (e.g., a vaccine).
Accordingly, in another aspect the invention provides a method of enhancing an immune
response to an antigen in a subject, comprising administering to the subject: (i) the antigen; and

(1) an anti-BTLA antibody of the invention or antigen-binding fragment thereof, such that an |
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9.25 4.3 4.6 EXAMPLE 4 HVEM Bl ocking Ability [00397] The anti bodi es were
tested to determne their ability to block the binding of H/EM to hunman
BTLA. Theweabknitaiy438o0 bl ock the binding of HVEM to humanPBTIA20va®43mB2ASUr ed
using a conpetitive cell-based flow cytonetry assay. Serially diluted hu
Mab8D5 was applied for 15 mnutes to CHO cells expressing human BTLA (in
buf fer containing 0.02% sodi um azide to prevent receptor internalization)
prior to the addition of biotinylated human HVEM Fc (R&D Systens; 1

i .tg/nL) foRmMBE winenteds therankgen, in theysubjset i erfyanged. Jhe apfigem ca Rpw fas exgmple @

Mab8D5 was il 1.r.ak Lol d: [P “alﬁ(q“ P Ised. for
det ecti on. t%f@ﬁ%ﬂ D%ﬁlggél%g? 51 %S%%%glﬁ %%%gg[%%g%ﬁ The E@%%é%e?{ggﬂyﬁgﬁé%i lity
of hu Mab4ETanipdessifoneh anfigehyinckde Avithoghlimffationa e siptigens Serr dngigéng fefimk theed hu

Mab4C7 was [ o) ' to CHO cell s expressing human BTLA (in
buf f er cont‘lgﬁpﬁ%’r?gaﬁéao%% ség%tgﬁegs;i de to prevent receptor internalization)

prior to tTh2MealidstedDisessebi ot i nyl at ed hunman HVEM Fc (R&D Systens; 1

lig/nth) f mnuytes at 4C. For the r. lts shown in.Figure 4A .hu
VBDACT s TRt ed 1y Fesflp Erhoffeglr rashrStA Tutetis, almeEaRnd Sty ¢ o
det ecti on. fidgadedofakd inSentieh € xemplifiquesydmdMabi () Eanlulidofbe ruseaim ti@at Tha gnediatgai di um
iodide (Pl).as well as 0.02%sqdi u zide t revent. receptor .

| nter nal | 2 iR 2Hh SRaH BYCTEY oyt BRER o) 4 [king 6 G gBibodies o ebased
on excl usi @RveftfonR¥an PEP indu¥eea TRI feSponked MTHUB.&hdHEHhSHEs GFaheinagt@ioh bai e GeOrEL i C
mean fluorescence was neasured. The results in Figure 4A show hu Mab4C7

bl ocks hundhI4/esdigteddiggopesse BHiere 3 Boehelapend @muRe EeRWSHg hBTLA. [ 00399] As

shown i n FigQWwis, ABivdtien WRR&BR does not inhibit or conpete with binding of
HVEM to human BTLA. Simlar results were obtained for anti bog% huMab8A3. As

shown in FIMIE 44, nexsainembpdimens: be artitodispandantigen fraginents algthe finventan t o
o, BT Lo MESHRIET SR R0 QPR A sl DL 1
i s i nhi bit entigey spreificab 8 and edauivAtransf@ L MAeagyentis dnto aevipi¢rbtlinesdes el ingresebody
fragments \Q‘ﬁ:t'ig%n-tss&ﬁt?chfc%ﬁs Tagh%sli tumor. These methods may also be used to activate T cell
responses to infectious agents such as CMV. Ex vivo activation in the presence of anti-BTLA
antibodies may be expected to increase the frequency and activity of the adoptively transferred
T cells.
Other Combination Therapies
[00374] As previously described, anti-BTLA antibodies of the invention can be
coadministered with one or other more therapeutic agents, e.g., a cytotoxic agent, a radiotoxic
agent, or an immunosuppressive agent. The antibody can be linked to the agent (as an
immunocomplex) or can be administered separately from the agent. In the latter case (separate
administration), the antibody can be administered before, after or concurrently with the agent
or can be co-administered with other known therapies.
[00375] Antibodies and antigen binding fragments of the invention can also be used to
increase the effectiveness of donor engrafted tumor specific T cells.
[00376] Many modifications and variations of this invention can be made without
departing from its spirit and scope, as will be apparent to those skilled in the art. The invention
is defined by the terms of the appended claims, along with the full scope of equivalents to
which such claims are entitled. The specific embodiments described herein, including the
following examples, are offered by way of example only, and do not by their details limit the

scope of the invention.

GENERAL METHODS
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capacity to decrease T cell activity in vitro using blood cells from

heal thy volunteers stinmulated in various settings. A classical T cell
stinul at iwo 206198y438as utilized that enploys anti-CD3 MalpCrarseoio®s3iBt nk t he
T cell receptor conplex on the cell surface of all conpetent human T cells.
[00401] T cell blasts were generated in culture from human PBMCs usi ng PHA
and IL- 2. Blasts were stinulated with imobilized anti-CD3 Abs for 48
hours in the presence or absence of soluble hu Mab8D5, hu Mab8D5 Fab
fragment o0& i sodtopkerd Bistheds in Pelsrylarbiglopy, Aredescribed Mamatin ¢! eh{gd) ne

I ncor por at 'A@&e&?qr%)&ym% AL ABoR65 Manuli@BR2 kg Ak tor @%ﬁﬁ‘ytorymema@@]pﬁ@gg

denonstrated to | nhi bi that the outcone o

proliferation suggestin ] ]
concur r ent HarbaruNX Sembiopk and Raprell g2001) égﬂgfml@r ordn BBl AedprCotd Spring Hagpor
SUPPI €551 01 gbrabef Ghlcs PSROBS G Fishor Shev. Tie: MoobRRBRGANL} Doy adeestst o

t hese cul tures as nonoval ent” Fa ragnents d nstrate Imlar activity,
whi ch st r onfgflagernindiresat 8an Diego, 64). VbiBDardauethedst dso HPeax inedesbpeloer &uf2i0lbn by

hitting a functignal epi e not by ;C - kK] R A
ol ecul'eq SAM R AR RD: AP Hei0By o 1o P WHRERSR. 1R Nub b Y
i nhi bi ts anthietCld8scribebucledingr ml bictariat icols ahd HXNANmutagalebis biVast §), dotdddPilE 6

H T cell to, SEB is .inhibited.by hu Mab8D5 and | d by h
vty SobubrRR R %055, Tab Al b Bl BPRRE BAfClgs Y M
consequenc&ighfoafidticy avelng). t he BTLA receptor enpl oys Staphyl ococcus

enterotoxin B (SEB) to engage and activate all human, T cells expressing the
VI 33, VI 312[903\7%1314, M‘@PQS antf’ s oRE'DR hePurificaien rlgaléﬁb%r EFEReRteCREMETdi ng

on the dosenfimaBghphPeRetdphGesH) célefudaval and%%tﬁﬁiaiiﬁ@h&&ieb@ib&@(@Qf’é@l@,fet al |
T cells determ ned pb?e?L- 2bpr oduction. [00404]1n the \g_r esent anal yses,

heal t hy hurfdnOR)gCursay gptoegin dndlefeid SeisikeyY dohotohp VoY fud §onse Bic- Dl

diluted 1: 3, gndciinficdl '&ﬁél?ﬁst, @Heiit41 M idaRos o st-tRREIR GhaPR RS RHPSbARtbYEN
SEB (1 1.1g/nl) to the culture. Human Ig&4 (Hulg4) is the isotype control

Mab for hu affbeos profeias, ghicesylation &f dreteins e ed 4500, aren ieligaip gb pl 42@00)
shown. [ 004@5}(!%‘ I"FJtoc%lsdtﬁWme}n!'Sc%npé: %H c?,t ]é)ﬂﬂ \’er’e? ﬁﬁ%ﬁhﬁ,} %.,WewE{f!)éﬁA‘Aulbﬂﬂelh
L- to control ot

Mab8D5 decreased producti on conpare uman 1g&4 in
human and naiké300dbharrent RroadéjrimHelegdinbBiobgGHoA-3 Johg Wilsy ad fomstla¢.nNY,

( CTLA- 411 g) ' ] in t i St . L or

recept or Ctg%v@n ggiogs Pﬂ‘z;% g)ggr% %%%8%& Q%@é? \gg(gdé}ﬁ}s ?ﬁreE%E%{l%% 3"8%8%(1?‘2

pr oduct i on,Lduis; M@rppv d4b88aA maghirh ®hSEiBcia tBiotedha200h BisBaycters, BisaaaiwhpdN o
quantify T cel] i Vit fter ni.pul ati pn of costi.mul at or t hways. . The
decrease i b 2545 ,aBtdoions puReePls g PagonIS gretoinl ahf migR S was
found to beantibsdestdep aedabud (Coiiginr esal 6A0M)) .Cubehi PttioBsin limbididA3 Vol i, John
Mab21H6, hu_NMabl 9A7 may al so ve simlar effe on .l L-2 produgtion.,

[ 00407] Thes%};{gys %‘iéo%?ﬁé""alﬁ"s%%o%?fwé"d% fwehﬁgf?abﬁw Agihodiesi ﬁg}dtﬁﬂflﬁe
net hods desgirbbiedatpass. Priks, MO Sring Mamont NES Hatlow GhdALE) Gupand Btandd8D5,
increased |IL-2 production conmpared to control human | 864 i n both human
(Fig. 60C) dReEMifAKEY chigEreinemiegId/sespiqraparagionhacaptijapleysesse s neoliedsreed!
anti - human Bad#) AR £1BtdebR IS IRABlogh o ATRIME Viley, Inc., New York).

[00379] Monoclonal, polyclonal, and humanized antibodies can be prepared (see, e.g.,
Sheperd and Dean (eds.) (2000) Monoclonal Antibodies, Oxford Univ. Press, New York, NY;

Kontermann and Dubel (eds.) (2001) Antibody Engineering, Springer-Verlag, New York;
Harlow and Lane (1988) Antibodies A Laboratory Manual, Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, NY, pp. 139-243; Carpenter, et al. (2000) J. Immunol. 165:6205;
He, et al. (1998) J. Immunol. 160:1029; Tang et al. (1999) J. Biol. Chem. 274:27371-27378;
Baca et al. (1997) J. Biol. Chem. 272:10678-10684; Chothia et al. (1989) Nature 342:877-883;
Foote and Winter (1992) J. Mol. Biol. 224:487-499; U.S. Pat. No. 6,329,511).

[00380] An alternative to humanization is to use human antibody libraries displayed on

phage or human antibody libraries in transgenic mice (Vaughan er al. (1996) Nature
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BTLA is especially useful in testing for the ability of the Mabs to

nodul ate T cell responses in well-tested nodels such as nonkey ki dney
transpl arwoand/EMI8syst ens, which are indicative of di sea¥aScadoas? on in
vivo. The ability of the tested agonist anti-BTLA antibodies to decrease

I L-2 production in the SEB stinulation assay indicates that these

anti bodi es woul d be suitable for controlling or preventing conditions such
as graft versus host disease. EXAMPLE 7 Inhibition of Tetanus Toxoid gTT)
dependent IBiplgchhpl ddS0P3h4:aBarbyr dPPPeMNatreoMediying U - $HEBBE Mendesn erod. €9

fromTT-va r
[ 00409] Adds FRAHlete 13136 Y58 AL ST iCHablsp U0 DIbaie. Today 21:374,377

treat ment Happs esckd200h) Ehedegdirigpet iLibaraions Monwd, Gglﬂniyrmguéiarm&abga@woi d
(TT) recall pt . t , ok n
proliferat |P5% V\g(?lg rl_ll;g ﬁ\ﬂ& g g?g &i&dg(;%g% Iggl\%g?é o%aglegé%qy fTeeep’%%‘g. 'Hat ed

i ndi vi dual Proweine: Ae&IbbmndrratMmmh A/datlesmichressJSaiajmegus CAg dFIBnum etha. pr998ence
or absence t 11g), hu Mab8D5, or control isotype antibody
| gA4. Inte?@@VA% 6%%W§ {ﬁé%ké? ‘producti on was neasured by ELI SA and
proliferatijooBsnps mesiagle @tlaihantibddidsadn@ dlidboylies diendesiribed(§ee) ak., Mhleckl et al.

[ 00410] TT-1i ced | r ctio i res
7B) were r’ré&%g%lip?oc &8%6@8‘9% éﬁt‘x@%?%ﬁ @%@I‘ﬁﬁgl\gﬁéﬁg %(? @d {{%gﬁtl gen

al one. Thesgsgolabemytdict al Qzaohﬁ.tf i, WJ@&DQM 1362851288902 HuldsdnN4HdbR &rttN@99b) gel |
responses triggered through the (ant |§ r{\g{gg 921:60 T cell receptor_ conplex.

Bot h pri marymipef- é"éé”@ﬂﬂﬁﬂ/”@’@?&lﬁp‘; U 8l pBifacsionnl jantipqdies are

presence ofy fidNBREDS. o AN B d19§5)e;a§@ Aan 18Lanss. T9XaehoeT-Thsiapgrpent
| FNy productl on and roI iferation hu Mab4C7 in blood cells from

TT- vacci nat(éQpldidn@W”POMIWTﬁ@ 71iﬁlyV®1k@d€fc§{l i @P01) If’r@‘éWeE’%A’fe@l?fdM 815-823;
proliferat 's%Qalaaaszn(t%él)(ﬂrgM&r%l 81@); rﬁs%‘%%&%ﬁ'ﬁ% 3'@&5) @&egc%sfzbls 4.

above, using“the antagonist antib TT-i nduced producti on
(Fi gures 8MRasane @r 619k WatBidn C(thg@??eE@B) W@nn@f?&ﬁdwemcﬂ@ﬂéég%lw hu

DT COmPRABALLP, 271080, DhBRT 1 TSRS ASOLSUIBLCRLE 481uRLS BBPART 1

capabl e of i ncreasing responses trirggered t
anti gen- spemdﬁua9whbell receptor conplex Both primary and secondary

(ecall) SARRBRCS SHRpLA SRRl el o hERRRE S o AT DX,

i sol at ed f riewupelr 1@HB193] Khh @oall Ad9)sL. iTnuduadle th2690h; Miaichant et al. (2000) J. Biol.
Chem. 74:9115; Pandey et al. (2000) J. Biol. Chem. 275:38633; Zheng et al. (2001) J. Biol
Chem. 276:12999; Propst et al. (2000) J. Immunol. 165:2214; Long (1999) Ann. Rev. Immunol.
17:875).
[00383] Purification of antigen is not necessary for the generation of antibodies.
Animals can be immunized with cells bearing the antigen of interest. Splenocytes can then be
isolated from the immunized animals, and the splenocytes can fused with a myeloma cell line
to produce a hybridoma (see, e.g., Meyaard et al. (1997) Immunity 7:283-290; Wright et al.
(2000) Immunity 13:233-242; Preston et al., supra; Kaithamana et al. (1999) J. Immunol.
163:5157-5164).
[00384] Antibodies can be conjugated, e.g., to small drug molecules, enzymes,
liposomes, polyethylene glycol (PEG). Antibodies are useful for therapeutic, diagnostic, kit or
other purposes, and include antibodies coupled, e.g., to dyes, radioisotopes, enzymes, or
metals, e.g., colloidal gold (see, e.g., Le Doussal et al. (1991) J. Immunol. 146:169-175;
Gibellini et al. (1998) J. Immunol. 160:3891-3898; Hsing and Bishop (1999) J. Immunol.
162:2804-2811; Everts et al. (2002) J. Immunol. 168:883-889).
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IgMin the presence or absence of anti-BTLA Mabs. Specifically, B cells
were isolated by negative selection fromhuman whol e bl ood and sti nul at ed
with 10 gwokoofo1a43si -1 gM F(ab' )2 fragnents in the presemrce/useoaosasze of hu
Mab8D5, CTLA-411g or isotype control. Proliferation was neasured by

t hym di ne incorporation after 48h. Hu Mab8D5 produced a dose-dependent
decrease in B cell proliferation, while an isotype control and CTLA-41lg
had no effect, as shown in Fi g 9. Simlar results were obtained for

anti body huf3ss§h3. BEMampde faroflpwheysorneton iadludieg iflyaeesegncd lagfovdte edll porting

K e RERPSE S P Ko BOEB L 04N 05 5101 PULRG P brSUPLERE NPT

nave B cel 0 en nde i on chenoki nes” suc
M P1l 3. Fi glab@szztotﬁ)Ranwe golaswey gndaﬁcbm BhlnkengN; IGavann@00) tAlon Coforpey,i Bher al

bl ood B cel | cel e.ls ted
negative séfech Ef%}'n MU%n Jl\hﬁg?péyob&m%/ap Wg? i |%rlr‘m Clty ?Od'm%’t ﬁOhTO ey ﬁﬂab

anti | gM F( &an), Z{(fb’oang‘EN]lt)s H’llibréd@&tpé@em&altﬂﬂe &hsmmlﬂrmgf nivileidvadi8)5nehiding

i sotype contro] uct i e sur by ELI SA.. [00414]1n
Laai 11 on_ PRk b BRI bt PUVAPHOT: L SRASGRS. 16 At cuf- MolBRIE:
product i on refgeits Rlr@ atdiable (N@Akula;npkobésF(booa() R a@nloghld BMoREulanbiobdsg Mct, IHugeR! ed B

cells in a dose dependent fash ortantly hu Mab8D5 and contr ol
anti bodi es %rséglf‘@éﬂclédhi(woékﬁ%’ﬂo&%tsé ais O hon- ant i gen-specific triggers,

such as CD4gdagel Us | brafldardviiefddPot BiSblogy iof eHeCitinBinG @l derR R dds&iRl i(Re, M%t hout

engaging the B cell receptor. Under these conditions, no activity

Mab8D5 was Melﬂeééiaeaehmwm(e §6) HamamHBPE sa désiopastolagi erd rﬁgd@!c;gye Sprerraer
i mune act 'Vérfag &&9%&1 Rivowife, #du1l Sodd) %?omﬂabwzptgz w%%&&og/,hw‘ﬂ%neq&@ not

aut ononously stinul ate 1 mrune activity I n heal thy doior Dl uted

whol e bl oodWilkiosn Bhdlaelids Ivaass, et ¢/n{A082)esinl Allsroldge: ‘Saxp andAtlasy MeGeEBHilh Neve
presence ory cﬁ 51\?11:: e of hu Mab8D5 or CTLA-4-1g. Hulg4 is the isotype
control or hu Mab8D5. Hu Mab8D5 was al so added to blood in the absence
of SEB sti rmmm on. Héftveare Apackagur snd( Hitababds-far pctednioin'g,oengmmtigm'wsflagnbnby

St mul at i oncRet A R e PR GTRMAT, WedTlboRaue” e bl o o
det ect abl e figoherdterand aailalge (sey,t oKl GenBzmkpUaaestim@ ISQi (Iﬁfmmw rImJtBeﬂ;eedal, fic
i ol t o MHBticECE Nivarve BEER DhscsbAdureah Reegy S SRrvrBte Chipetose "
EXAVPLE 12 ¢bip VabBED Bay,i Nigads; BEhA, endl) noomr&oﬁfo@ﬂaztas rlg ALILT42 Menne, et al.
(2000) Bioinformatics Applications Note 16:741-742; Wren, et al. (2002) Comput. Methods
Programs Biomed. 68:177-181; von Heijne (1983) Eur. J. Biochem. 133:17-21; von Heijne
(1986) Nucleic Acids Res. 14:4683-4690).
EXAMPLE 1
Fully Homan BTLA Antibodies
[00388] Fully human monoclonal antibodies specific for human BTLA were generated
using Medarex, Inc.’s UltiMAb antibody generation platform by immunizing mice with a
combination of CHO cells overexpressing membrane-bound huBTLA and huBTLA-Fc fusion
protein in MPL® + TDM adjuvant. Mice were immunized with BTLA-Fc fusion protein or
cells expressing membrane-bound BTLA expressing mature extracellular domain (residues 31-
152 of SEQ ID NO: 35). This sequence corresponds with the extracellular domain of transcript
1 variant described at GenBank Accession No. NP_861445 sequence (that matches human
BTLA transcript 1 variant (NP_861445), with one amino acid difference in the intracellular
domain at position 267 ((Pro267Leu, SEQ ID NO:35, encoded by SEQ ID NO:36) relative to
NP_861445 (SEQ ID NO:37). After multiple rounds of immunization and serum titering,

selected mice were chosen for fusion. One fusion produced 49 anti-BTLA Mabs most of
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[00417] HU Mab8D5 and hu Mab4C7 i nununo-precipitates BTLA protein fromB
cells, and pretreatnment with hu Mab8D5 reduces TCl2g phosphoryl ati on.

Lysat es fwormtworesssperi pheral bl ood B cells were i munoPpras2@ionaiiezl with
vari ous BTLA HuMAbs. hulg& is an isotype control, hu Mab4C7 (an ant agoni st
anti body), and 2@, are other BTLA HuMAbs. For Fig. 12B, CD4 T cells were

i sol ated from peri pheral blood and treated as follows: Lane 1= unstinul at ed
cells, Lane 2= stinulated for 30 min with anti-CD3 T cell ander beads,

Lane 3= t r d&icBdvass ohtho 326G spipS DénOttl‘I’fafB%PléHmQ%CCéIlé‘r‘té’[‘ﬁ%}lo%f’{? yhich gvegpofi n.
stinul ati o&e%@hlsg@P@qg@ﬁdlﬁge@gMabgpp bl ot of whole cell |ysates is probed
for total e bottomblot is probed with a phospho-specific CD3gAb.
Mlane is f938%I ar Kodlowing hinaoe gammpyippar ssrdepigec anteBThd, Mapy were initially
2011/ 01443 04.L d BMAT ed
from heal t ﬁfag;ldyo%grg&s) &941964%%%‘) Sée%andﬁhﬁﬂigﬁégﬂmg?% ﬁﬁ%&nlz‘?ggspem qu%:éa gy
bind to andm@fMoBTbAlqndt@ﬂ@ Binal Crlilgto dihtipate ICHQ erobigie Mbs, bdndofdr tﬂ[aeilr+ T

cells stim n d:D% ubat.ion .wth hu
Mab8D5 was "g %l\t/in?) gﬁce gﬁggpﬂ Ty atleonc%E Pglé‘{a‘ﬁﬁ% i dpermigations nere
critical f QTade nsihg BIACore SlfrfaEéZﬁlaGﬁlSh ssapnadei angly{issi Dhe M}b8mbﬁuﬂ3 \hll]ll
Mab8D5 i s ac e as a m)noval 00419 13A, dil ol e
bl ood f rom‘h IR and; fWBF‘ﬁ ’“ﬁﬁﬁt l{“ﬁ 6’%3 %ﬁrf%%‘ﬁlvéé I?‘h #%ggavg?ence
or absence dehomdtratvhbgdahst katvitpin Bsﬁtﬁ)ﬁp&llcfﬁﬂiﬁtlbﬁkll agais ds@eschibedMip&S. After
48h, IL-2 production_was mneasured B’nﬁl ELI SA. For g@dBB B cells were

i sol at ed byOU380h i veHudY&h8DPdh afulbnbumansRongriona aplibesy of tke LG kaprs isRivRg t h

10 ug/m of(coa&tmlt§ NhE(@dbilZngd r29MpRlifie | Autafich) PR KRR & HARANSTLA! With
Mab8D5 Fab or |so@i/pe control Fab. Proliferation was neasured by thym dine

i ncor por at iapprosimatety 2 gM affinigy,fBldcargh- He Hy YabER$ antihedy irpnnNdessvs aadslorsessed
SEB r espong: @feteR i ﬁvnmtlhtlﬁ%an@@ additichaR%Bo &P £ VRBE ASBRNAL2 1 Hb 0RA20]
As described herein, the found to trigger BTLA activit vvhen
added to T MablBAZ exhibitsimilar buf nasidentieplfnetioasprapgtsies tortheserof hwMapaDp

(but not t i f f ess
than that of VRS KToRLE SRS Hofi Aot IAIREOHLTIEY: T e U

due to | osdimgingatm MatbylH@-iand\M)B@El%7 are Agorist§ ﬂagnlemblomlabmdmg@ft}WEM with
dose- depen tly suppress both an SEB response in human whol e bl ood and
anti-l1gM nducéd B cell proliferation (Figures 13A-B). Like other Ig-fold
cel l surfam&BTEmAmmodBTdo@yliemmaﬁnsuppressi ve activity could al so be

cr 099c 1 it NGOBT mul wrgiedier ok B0 y3%K iy SR8 kBpRRe: Glaishatiartid *"

bi ndi ng of nbu s1@’ﬁ1h8@51ytahtlﬁ’a'fé.éoraplbﬁaﬂits I1¢G1 hntiboylieatsb bade wedlgy itd) Fb}bkéc@;ﬁtyrs,

functlons uefeature of BT hat is not sh Wi th
negative c %afilnﬁutoat‘ 6“1?)‘}10? Absent apiikpd ﬁéiﬁlffé‘h‘?t Pﬁnlm%{l £g]’L ROt ?@égﬁh
Mab8D5 doegreRRived HPRERa bJOOEi)I M RitiatfyEdbctéEDNRGIMAD WhORRGpREse B Mhubi | €
not w shi nq to be bound %ﬂt heory, this indicates that hu b8D5 hits an

I

(pot ent i al I§O4FoBATiBE | jrngpdag 22 BR masatipB. e Pragres angsiiel -4 pntipdinthat

i nduci ng a 15Q0fpfeB®} ifabn. CHRN 9% iaBRArIHAS S RhibdidHel 3R Ublqafioud! ORBMhiRg -
EXAMPLE 14 Cytoki ne St ormg00421 ] BTLA"i s an i mrunonodul at ory recept or of
the CD28 f &PRenipg Elempst EAEPEI Milbngir. Rilleniaon Ma¥) vgetorsi whieh camfaiadembumandispphody
i's i nducti S i k¢

Syston o | NPT S P00 ShEBRGI pihd WL Idhaal KEHE v b P Sl hlBuch
proi nf | ammeAogal, @96)@klieMsandtlliehttqlJalarv;metsmnr\@ptprsowr@ﬁnetaﬁeedméicotirarlefette@iﬂuack
| oop bet we t n I ve
or el i i carCHGCR PEZRBR0. CRRIRE GO il sableToRY HER s TRLCHTHO Bt
devel oped ((hwgrqgeﬂnycmttsbad;laCAa)rmhtainmgt Gt411|$ emﬂopuchnyﬂlmngad:s Steendaechsd aod

Control, UK, See, Stebbings, 2007 tro tin
o o g capSen Rotior b0k efBtWhinshoat ity ELES. o il bodh phRpCER tipe pras
cyt oki ne stsoiled iptovilyfer b&ﬁu&l@ﬂﬂn@pﬁﬂiﬂiﬁ’aﬂﬁd ThEtIgGawtaﬁiohrwtmtc@fgmaBSEamb\ter e

conduct ed us rified posjtive i stormcaontro| a nt i body
as the pos.ftfevg 1 fodhewin el Vo 6o B &@5&@‘5 G- seelt zvsﬁloa&g fgﬁév%re?fawww
agoni st nAblefw@@Luﬁleda@Dsqbpst IL-2 response in the absence of additional
stimulation, When immpbilized in the same manner, neither hu Mab8D5 nor
control Ig@“fﬁaﬁ*@e‘ﬂ“tllll_"dl%é'é“r"éfﬁ on, as shown in Figures 14A-B. Figures
14B-D, illustrate that agonist anti bodi es hu Mab8D5, hu Mab8A3, hu Mabl 5C5,
hu Mab20H4, and hu Mab 19A7 also did not elicit production of the

i nflammatory cytokines interferon gamsa (|1 FNy) and tunor necrosis factor
al pha (TNFa) when supercrosslinked (under conditions as described above).
The positive control agonist mAb, in contrast, produced both an |FNy and
TNFa response. Thus none of the tested ant| -BTLA agonl st ant| bod| es
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aut onomously stinmulate i mune function in any of the functional assays

enpl oyed. Addition of hu Mab8D5 in the absence of T cell specific

triggeri ngyodous w38 result in neasurabl e changes in cyt @kirns2¢emou3a82 on or
proliferation. Furthernore, in tests forcing higher |level cross-I|inking by
coating hu Mab8D5 onto plastic, the mAb did not induce cytokine rel ease or
proliferation. Based on these data, the inhibitory nature of the BTLA- HVEM
interaction, and the fact that triggering BTLA incurs inhibitor

i ntracel | ull8392} gnal Vyieg deggeerge Prmer BERbased ngsthogls,cthe BRiAngequanse ai hegvy and
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e 1 o8 dBs SERRAT, M E3 A9, Bt SEuP oL e Pt BB ab i iRhe an
i MTUNoSsuppreasistad; CADRIS AN eBbiE @scofdifigkd mafFRANELSs irditktions. KIRVWrdgions fdf @ath
T-cell dependent anti bo&%/ pr.oduction by B cells. [00425%‘?Bri efly, SCID m ce
ver e engr afpapdy Wsre aRlitied 45k & i seeqtiiGeonsapa g IomBrimeT ¢V H pomeigHk B2 nus
t oxoi d and (sr@abeNowsh; R Hinjer GLYMQF(SEg BPRO:14)5; paired Aith 1Y) 5"aRACEAGERSsaPN
days 0, 5, 9 and 14. Mce were bhoosted with TT on day 7. On Dai( 28 the mce
wer e eut hafrizsg misdiCR prodects enialpipg fheaYrdegity Vers rioaed ax%e et RERATPRO (vpetey

ver e har vestRflrogBECHREK, AR YBRY oY tafESinieqr inty BP0OF Y¥irin SEOS®L (IHREESN,
expression to evaluate Ab treatnment effects on relative cell nunbers.

TT- speci fi Cazlghidt §i/nl Ubdhakitheg Grininnene N/ tar ohempliphid 4GE 28ealtdease \Ripssiences,
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17B & 18B).__Anti - A.h 5..di I L ef fic . A-4-19g for
over i g+ PP g alORRRR (BRIAUS br B B Bl hAR KR ebisgs 6P

hul g4 tr eadda@D5 are. shbivgunelSighdA, 1 A1Z BCohglamentadty 1 &fersiivong pdgidrs @DRshere

titers from. ndi vi dual treated ce,.ln su r t hese data are, consj stent
Wt b el St RAGRS R AR i B TR i st RS RO R SR SR G
BTLA si gnalvafigblé felgioas bSthd antEgonikt &iibbdyaldl Mag4CDire skovatin FHigufes@AdCsubsequent T

cell dependent recall Ag specific and t 1.gG production by human B
cells. EXAMPLE 17 ]di,XA?\&ﬂEZ

Anti-BTLA Antibody Binding Affinities

[00393] Cell-based flow cytometry was used to determine apparent binding affinities of
hu Mab8DS3 (Figures 3A-B) and hu Mab4C?7 to human and cynomolgus BTLA (Figures 3C-D).
Half-maximal binding of human and cynomolgus BTLA occurred at ~12 nM for both the IgG1
and IgG4 versions of hu Mab8DS5. For agonist binding analysis (Figures 3A-B), hu Mab8D5
was titrated 3-fold from 20 pug/ml on CHO cells expressing human BTLA or 2-fold from 50
ug/ml on CHO cells expressing cynomolgus BTLA in 4 °C buffer containing 0.02% sodium
azide to prevent receptor internalization. PE-anti-huFc was used for detection. This data
illustrates that hu Mab8D5 binds to human and cynomolgus BTLA. Agonists huMab8A3, hu
Mab21H6, and hu Mab19A7 exhibit similar binding affinities to that of hu Mab8DS5.

[00394]
Table 5: BIAcore Results
| Kpx 10° 10" | Kyx 10™
Clone ID D Kon x off
(M) (1/Ms) (1/s)
8D5 (G4) agonist 2.99 4.58 1.37
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[00427] SCI D- RA Synovi um nodel [00428] The SCI D- RA synovi um nodel invol ves
transpl antation of synoviumfrom RA- patients to i nmune-deficient SCID mce
to creat ewa2humamizdsed nouse nodel for RA. RA synovi al graffitts2a¢andyiezrsi st in
SCID mice and mai ntain the norphol ogy and characteristics of the RA joint,

i ncl udi ng synovi al hyperplasia, inflammtion, inmune reactivity and

angi ogenesi s. RA synovium are obtained fromjoint replacenent surgery (e.qg.
hi p, knee, shoulder). The SCID imuyno-deficient mce have no functional T
and B cells and exhibitznm(@maft rej ecx.jmon. | [ 00429] Synovi agrare|col | ect ed
during surgery and dire rocessed smal | ece psi e¢s of 6nun).
Synovi um sanpl es are "gég%ﬂptrans;.a“ted +0 SC.ugu.b' .ugggau subcut aneous
pockets on the back. Aft®7@)7 day |endOaft ment B4&Bi od. | P5i%j ections of
control or treatnent/test antibodies are given on days 7 and 10. On day 14,

_ cat mert
oo bot oS G PR EeR S Bk R Egili SE T H MR PR B vo
2011/ 014438RGT20ISZML 64 CHBLENS sa@hﬁmgaaumﬁ)mmam ol S50 SO0 ghkY orBHOMCE | O

1 cDNA sequence. encodin A orn1 Accessi.on . AY293286 2 Am no
aci d sequeﬁé@eﬁfngkﬂ’ﬁﬁﬁm%ﬁ_m Iél %%R{g §%§% sodium azide to prevent

receptor internalization.. PE-anti-huFc was used for detection. For hu Mab4C7, half-maximal

binding of human and cynomolgus BTLA occurred at ~1.6 nM for both the IgG1 and IgG4
versions of hu Mab4C7, as shown in Figures 3C-D. This data illustrates that hu Mab4C7 binds
to human and cynomolgus BTLA.
EXAMPLE 3

BIAcore

The antibodies were further profiled in order to elucidate binding kinetics and calculate
equilibrium binding constants using BIAcore analysis demonstrating fast-on slow-off kinetics.
For BIAcore, the test antibodies were captured on an anti-CH1 chip.
[00396] Hu Mab8D5 G4 exhibited an apparent Kd of 2.4 nM. The antagonist antibody
hu Mab4C7 exhibited an apparent Kd of 4.6 nM.

TABLE 6 BIAcore Results
HuMAb Ka (1/Ms)*(10%) | Kq (1/5)%(10™) Kp (nM)
8D5 (G4) agonist 7.9 1.9 24
4C7 antagonist 9.25 43 4.6
EXAMPLE 4
HVEM Blocking Ability
[00397] The antibodies were tested to determine their ability to block the binding of

HVEM to human BTLA. The ability to block the binding of HVEM to human BTLA was
measured using a competitive cell-based flow cytometry assay. Serially diluted hu Mab8D5
was applied for 15 minutes to CHO cells expressing human BTLA (in buffer containing 0.02%
sodium azide to prevent receptor internalization) prior to the addition of biotinylated human
HVEM-Fc (R&D Systems; 1 pg/mL) for 30 minutes at 4 °C. For the results shown in Figure
4B, hu Mab8D5 was titrated 3 fold starting from 50 pg/ml and PE-SA was used for detection.
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Mouse BTLA nucl eoti de sequence (Accession No. AY293285) 4 Mouse BTLA am no
aci d sequence (Accession No. AAP44002) 5 anti-BTLA 8D5 VH CDR1L 6 anti-BTLA
8D5 VH CDRO 26112n#438BTLA 8D5 VH CDR3 8 anti - BTLA 8D5 VU, PaudiseaviogBassequence
i ncludi ng | eader sequence 9 anti-BTLA 8D5 VH ami no acid sequence i ncl udi ng
| eader sequence 10 anti-BTLA 8D5 VH, nucl eotide sequence w t hout | eader
sequence 11

[00398] The HVEM blocking ability of hu Mab4C7 is shown in Figure 4A from the
same assay. Serially diluted hu Mab4C7 was applied for 15 minutes to CHO cells expressing
human BTLA (in buffer containing 0.02% sodium azide to prevent receptor internalization)
prior to the addition of biotinylated human HVEM-Fc (R&D Systems; 1 pg/mL) for 30
minutes at 4°C. For the results shown in Figure 4A, hu Mab4C7 was titrated 3 fold starting
from 50 pg/ml and PE-SA was used for detection. Washed cells were resuspended in 4 °C
buffer containing propidium iodide (PI) as well as 0.02% sodium azide to prevent receptor
internalization and analyzed by flow cytometry. Live cells were gated based on exclusion of
Pl-positive cells from the FSC/SSC gate and their geometric mean fluorescence was measured.
The results in Figure 4A show hu Mab4C7 blocks human HVEM (hHVEM) binding to CHO
cells expressing hBTLA.

[00399] As shown in Figure 4B, hu Mab8DS5 does not inhibit or compete with binding of
HVEM to human BTLA. Similar results were obtained for antibody huMab8A3. As shown in
Figure 4A, huMAb4C7 inhibits or competes with binding of HVEM to human BTLA. Similar
blocking results were obtained for antibodies hu Mab21H6, hu Mab19A7.

EXAMPLE 5
Human T cell response to CD3 cross-linking is inhibited by hu Mab8D5
[00400] Anti-BTLA agonist antibodies and antibody fragments were tested for their
capacity to decrease T cell activity in vitro using blood cells from healthy volunteers
stimulated in various settings. A classical T cell stimulation assay was utilized that employs
anti-CD3 Mab to cross-link the T cell receptor complex on the cell surface of all competent
human T cells.
[00401] T cell blasts were generated in culture from human PBMCs using PHA and IL-
2. Blasts were stimulated with immobilized anti-CD3 Abs for 48 hours in the presence or
absence of soluble hu Mab8D5, hu Mab8D5 Fab fragment or IgGl isotype control.
Proliferation was measured by thymidine incorporation as shown in Figure 5.
[00402] In this assay, hu Mab8D5 was demonstrated to inhibit proliferation suggesting
that the outcome of concurrent stimulation of the antigen receptor and BTLA on T cells is
suppression of T cell response (Fig. 5). The hu Mab8D5 antibody added to these cultures as
monovalent Fab’ fragments demonstrated similar activity, which strongly indicates that hu
Mab8D5 activates BTLA receptor function by hitting a functional epitope, and not by cross-
linking of multiple BTLA molecules on the cell surface. This data illustrates that hu Mab8D5
inhibits anti-CD3 induced proliferation of human T cell blasts.
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anti-BTLA 8D5 VH, am no acid sequence wi thout |eader sequence 12 anti-BTLA
8D5 Vic CDRL 13 anti-BTLA 8D5 Vic CDR2 14 anti-BTLA 8D5 Vic CDR3 15

ant i - BTLAVBDRB11¥1¢438nucl eot i de sequence incl udi ng | eader PSEqIse010043162
anti-BTLA 8D5 Vic am no acid sequence including | eader sequence 17
anti-BTLA 8D5 Vic, nucleotide sequence without |eader sequence 18 anti-BTLA
805 Vic, am no acid sequence w thout |eader sequence 19

EXAMPLE 6
Human T cell response to SEB is inhibited by hu Mab8D5 and increased by hu Mab4C7
[00403] Another assay used to characterize the functional consequence of activating the
BTLA receptor employs Staphylococcus enterotoxin B (SEB) to engage and activate all human
T cells expressing the VB3, VP12, VB14, VP17 and some other T cell receptor chains,
depending on the dose of SEB. Depending on the donor, SEB activates up to 20% of all T cells
determined by IL-2 production.
[00404] In the present analyses, healthy human (Fig. 6A) or cynomolgus monkey donor
blood (Fig. 6B) was diluted 1:10 and pre-incubated with antibodies before adding superantigen
SEB (1 pg/ml) to the culture. Human IgG4 (HulgG4) is the isotype control Mab for hu
Mab8D5. A single representative human and monkey donor are shown.
[00405] After 2 days, IL-2 production was measured by ELISA. Hu Mab8D35 decreased
IL-2 production compared to control human IgG4 in both human and monkey donors.
[00406] The soluble CTLA-4-Ig fusion protein (CTLA-4/Ig), which blocks the
interaction between the costimulatory receptor CD28 and its ligands CD80/CD86, decreased
the SEB-induced IL-2 production, further validating the SEB stimulation assay as a method to
quantify T cell activity after manipulation of costimulatory pathways. The decrease in IL-2
production by the tested agonist anti-BTLLA antibodies was found to be dose-dependent
(Figures 6A-B). Antibodies hu Mab8A3, hu Mab21H6, hu Mab19A7 may also have similar
effects on IL-2 production.
[00407] These assays were also conducted with hu Mab4C7, according to the methods
described above. Hu MAb4C7, in contrast to CTLA-4/Ig and hu Mab8D3, increased IL-2
production compared to control human IgG4 in both human (Fig. 6C) and monkey donors (Fig.
6D.
[00408] The ability of the tested anti-human BTLA Mabs to cross-react with monkey
BTLA is especially useful in testing for the ability of the Mabs to modulate T cell responses in
well-tested models such as monkey kidney transplant and EAE systems, which are indicative
of disease modulation in vivo. The ability of the tested agonist anti-BTLA antibodies to
decrease IL-2 production in the SEB stimulation assay indicates that these antibodies would be
suitable for controlling or preventing conditions such as graft versus host disease.

EXAMPLE 7
Inhibition of Tetanus Toxoid (TT) dependent IFNy production and proliferation by hu

Mab8DS5 in blood cells from TT-vaccinated donors
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anti-BTLA 4C7 VH CDR1 20 anti-BTLA 4C7 VH CDR2 21 anti-BTLA 4C7 VH CDR3 22
anti-BTLA 4C7 VH, nucl eotide sequence including | eader sequence 23

ant i - BTLAVOQU11¥H4481 no aci d sequence including | eader sequarse@od431ant i - BTLA
4C7 VU, nucl eoti de sequence w thout | eader sequence 25 anti-BTLA 4C7 VH,

am no acid sequence w thout |eader sequence 26 anti-BTLA 4C7 Vic CDRl 27

[00409] Additionally, it was examined whether the ability of anti-BTLA treatment
suppressed an antigen-specific response using the tetanus toxoid (TT) recall antigen. TT was
added to PBMCs at 0.1 pg/ml, cytokine and proliferation were analyzed after 7 days. PBMC
from recently TT vaccinated individuals were restimulated in vitro for 7 days using TT in the
presence or absence of Abatacept (CTLA-4/Ig), hu Mab8D35, or control isotype antibody IgG4.
Interferon gamma (IFN y) production was measured by ELISA and proliferation was measured

by tritiated thymidine incorporation.
[00410] TT-induced IFNY production (Figures 7A) and proliferation (Figures 7B) were

markedly reduced by CTLA-4/Ig and by hu Mab8D5 compared to antigen alone. These data
indicate that hu Mab8D5 is capable of inhibiting T cell responses triggered through the
(antigen-specific) T cell receptor complex. Both primary and secondary (recall) responses are
suppressed in the presence of hu Mab8D5.
EXAMPLE 8

Increase in Tetanus Toxoid (TT) dependent IFNy production and proliferation by hu
Mab4C7 in blood cells from TT-vaccinated donors

[00411] The IFNy production (Figure 8A) and proliferation analyses (Figure 8B) were
also carried out, as described above, using the antagonist antibody hu Mab4C7. TT-induced
IFNYy production (Figures 8A) and proliferation (Figures 8B) were markedly increased by hu
Mab4C7 compared to antigen alone. These results indicate that hu Mab4C7 is capable of
increasing T cell responses triggered through the antigen-specific T cell receptor complex.

Both primary and secondary (recall) responses are increased in the presence of hu Mab4C7.

EXAMPLE 9
Human B Cell Function is inhibited by hu Mab8D5
[00412] Human B cells were isolated from peripheral blood and stimulated with anti-

IgM in the presence or absence of anti-BTLA Mabs. Specifically, B cells were isolated by
negative selection from human whole blood and stimulated with 10 pg/ml of anti-IgM F(ab’),
fragments in the presence or absence of hu Mab8D5, CTLA-4/Ig or isotype control.
Proliferation was measured by thymidine incorporation after 48h. Hu Mab8D5 produced a
dose-dependent decrease in B cell proliferation, while an isotype control and CTLA-4/Ig had
no effect, as shown in Fig. 9. Similar results were obtained for antibody huMab8A3.
EXAMPLE 10

Inhibition of peripheral blood B cell chemokine production by hu Mab8D5

[00413] Cross-linking of surface IgM on naive B cells leads to enhanced production of
chemokines such as MIPla and MIP1B. Figures 10A-B represent graphs showing the
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inhibition of peripheral blood B cell chemokine production by hu Mab8D5. B cells were
isolated by negative selection from human whole blood and stimulated with 10 pug/ml of anti-
IgM F(ab’), fragments in tﬁe presence or absence of hu Mab8D5 or isotype control. MIP1 a
and B production were measured by ELISA.
[00414] In addition to limiting B cell proliferation, hu Mab8D35 reduced chemokine
production of MIPla (Fig. 10A) and MIP1 (Fig. 10B) of anti-IgM triggered B cells in a dose-
dependent fashion. Importantly, hu Mab8D5 and control antibodies were tested in experiments
using non-antigen-specific triggers, such as CD40L plus IL-4, which potently induce B cell
proliferation without engaging the B cell receptor. Under these conditions, no activity of hu
Mab8D5 was detected.

EXAMPLE 11
Hu Mab8D35 does not autonomously elicit immune activity
[00415] Figure 11 is a graph showing that hu Mab8D35 does not autonomously stimulate
immune activity in healthy donor blood. Diluted whole blood from humans was stimulated
with the superantigen SEB in the presence or absence of hu Mab8D5 or CTLA-4-Ig. HulgG4 is
the isotype control mAb for hu Mab8D5. Hu Mab8D5 was also added to blood in the absence
of SEB stimulation. After 48 hours (h), IL-2 production was measured by ELISA.
[00416] In the TT recall response assays, as well as in the SEB stimulation assays (using
human whole blood), hu Mab8D5 does not stimulate detectable proliferation or cytokine
responses without concurrent specific stimulation of the T cell receptor. This demonstrates that

hu Mab8D)3 is not likely to induce inadvertent cytokine storm-like events in patients.

EXAMPLE 12
Hu Mab8DS5 triggers BTLA inhibitory signaling activity
[00417] Hu Mab8D35 and hu Mab4C7 immuno-precipitates BTLA protein from B cells,

and pretreatment with hu Mab8D5 reduces TCRE phosphorylation. Lysates from human
peripheral blood B cells were immuno-precipitated with various BTLA HuMAbs. hulgG4 is an
isotype control, hu Mab4C7 (an antagonist antibody), and 2G9, are other BTLA HuMAbs. For
Fig. 12B, CD4 T cells were isolated from peripheral blood and treated as follows: Lane 1=
unstimulated cells, Lane 2= stimulated for 30 min with anti-CD3 T cell expander beads, Lane
3= treated with 25 pg/ml hu Mab8DS5- (labeled as clone 8DS) prior to 30 min. stimulation with
expander beads. Top blot of whole cell lysates is probed for total CD3&, while bottom blot is
probed with a phospho-specific CD3EAb. M lane is molecular weight markers, numbers
indicated kD.

82



LY49 sequencing primer 35 Human BTLA am no acid sequence 36 Human BTLA
nucl eoti de sequence 37 Human BTLA am no acid sequence Accession No.
NP_861445v82080644381 CDR1 variants 39 8D5 CDR3 vari ants 20T8B201/0§31€DR2
variants 41 8D5 Vic CDR3 variants 42

[00418] In peripheral blood B cells derived from healthy donors, hu Mab8D5 and hu
Mab4C7 were shown to specifically bind to and immunoprecipitate BTLA (Fig. 12A). In
peripheral blood CD4+ T cells stimulated with anti-CD3 plus anti-CD28, pre-incubation with
hu Mab8D5 was found to reduce phosphorylation of the TCRE chain, which is critical for
initiation of TCR/CD3 signaling (Fig. 12B).

EXAMPLE 13
Hu Mab8DS5 is active as a monovalent Fab’
[00419] For Fig. 13A, diluted whole blood from humans was stimulated with the

superantigen SEB in the presence or absence of hu Mab8D5 Fab or isotype control Fab for hu
Mab8D5. After 48h, IL-2 production was measured by ELISA. For Fig. 13B, B cells were
isolated by negative selection from human whole blood and stimulated with 10 pg/ml of anti-
IgM F(ab’), fragments in the presence or absence of hu Mab8D5 Fab or isotype control Fab.
Proliferation was measured by thymidine incorporation after 48h. Figures 13A-B illustrate that
hu Mab8D5 suppressed SEB response and B cell proliferation in a dose dependent manner.

[00420] As described herein, the hu Mab8D5 was found to trigger BTLA activity when
added to T or B cell cultures as a monovalent Fab’. The relative potency (but not the relative
efficacy) of the Fab’ was approximately 10-fold less than that of the full Mab which suggests
that loss of potency was merely due to loss of avidity. Hu Mab8D5 as a Fab’ fragment was
able to dose-dependently suppress both an SEB response in human whole blood and anti-IgM-
induced B cell proliferation (Figures 13A-B). Like other Ig-fold cell surface receptors, BTLA
immune suppressive activity could also be triggered when any BTLA binding antibody was
coated onto plastic (through cross-linking of multiple receptors). However, the fact that
monovalent binding of hu Mab8D5 to BTLA appears to fully activate the inhibitory function
seems to be a unique feature of BTLA (e.g. that is not shared with negative costimulatory
protein family members PD-1 or CTLA-4). Since hu Mab8D5 does not impede binding of
HVEM, the natural ligand of BTLA, while not wishing to be bound by theory, this indicates
that hu Mab8D5 hits an (potentially allosteric) epitope on the extracellular domain of BTLA

inducing a conformational change and subsequent intracellular signaling.
EXAMPLE 14
Cytokine Storm

[00421] BTLA is an immunomodulatory receptor of the CD28 family. A potential
complication of utilizing an agonist antibody is induction of “cytokine storm” activity in vivo.

Cytokine storm is a systemic inflammatory response characterized by a rapid induction of
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proinflammatory cytokines due to an interruption of the positive feedback loop between
cytokines and immune cells. Procedures to improve predictive preclinical safety testing of
immunomodulatory therapeutics have been developed (e.g., by the National Institute for
Biological Standards and Control, UK, See, Stebbings, 2007). In vitro testing of hu Mab8DS5,
utilizing current models and methodology to predict the potential for cytokine storm in vivo has
been performed. The cytokine storm assays were conducted using purified positive cytokine
storm control agonist antibody as the positive reference. In these assays, immobilized positive
control agonist mAb produced a robust IL-2 response in the absence of additional stimulation.
When immobilized in the same manner, neither hu Mab8D35 nor control IgG4 induced IL-2
secretion, as shown in Figures 14A-B. Figures 14B-D, illustrate that agonist antibodies hu
Mab8D5, hu Mab8A3, hu Mab15C5, hu Mab20H4, and hu Mab19A7 also did not elicit
production of the inflammatory cytokines interferon gamma (IFNy) and tumor necrosis factor
alpha (TNFo) when supercrosslinked (under conditions as described above). The positive
control agonist mAb, in contrast, produced both an IFNy and TNFa response. Thus, none of
the tested anti-BTLA agonist antibodies elicited a cytokine storm in human PBMC cultures,
and likewise they would not be expected to elicit a cytokine storm in vivo, based on the results
in this in vitro reference model.
[00422] As demonstrated in Example 11 and Fig. 11, hu Mab8D5 does not
autonomously stimulate immune function in any of the functional assays employed. Addition
of hu Mab8DS5 in the absence of T cell specific triggering does not result in measurable
changes in cytokine secretion or proliferation. Furthermore, in tests forcing higher level cross-
linking by coating hu Mab8D5 onto plastic, the mAb did not induce cytokine release or
proliferation. Based on these data, the inhibitory nature of the BTLA-HVEM interaction, and
the fact that triggering BTLA incurs inhibitory intracellular signaling, the potential risk of a
cytokine storm is considered highly unlikely.

EXAMPLE 15
Tolerability and side effects in animal models
[00423] There were no tolerability issues or side effects noted in any animal studies with
hu Mab8DS5 or hu Mab4C7.

EXAMPLE 16
Effects of 8D5 in SCIDhu SPL —A Human Immune Response Model
[00424] In order to determine whether HuMab anti-BTLA agonist IgG4 clone 8D5 can
inhibit human T cell dependent mediated B cell 1gG production in the SCIDhu SPL model of

human immune response was used to probe the potential of HuMabs to modulate immune
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responses in vivo. CTLA-4-Ig was used as a control because it is an immunosuppressant that
reduces T-cell responses and is known to affect T-cell dependent antibody production by B
cells.

[00425] Briefly, SCID mice were engrafted i.p. with human spleen cells, immunized
with 100 pg tetanus toxoid and treated with 200 ng target specific or control antibodies on days
0, 5, 9 and 14. Mice were boosted with TT on day 7. On Day 28 the mice were euthanized,
sera were collected and peritoneal exudate cells (PEC) were harvested. PEC were analyzed by
FACS for lymphocyte subset marker expression to evaluate Ab treatment effects on relative
cell numbers. TT-specific and total human IgG concentrations in day 28 sera were quantified
by ELISA.

[00426] ELISA of Day 28 sera showed that hu MAb8D3 inhibited human anti-TT recall
and total IgG responses in SCIDhu SPL mice (Figures 15, 16, 17A & 18A) compared to the
isotype control hulgG4 (Figures 17B & 18B). Anti-BTLA hu MADBSDS displayed similar
efficacy as CTLA-4-Ig for lowering total and TT-specific IgG titers compared to isotype
control hulgG4 treated mice. Figures 17A, 17B, 18A, and 18B show plots of the titers from
individual treated mice. In summary, these data are consistent with hu MAb8D3S behaving as
an agonist of BTLA and that hu MAb8D5-induced BTLA signaling inhibits human T cell
activation, expansion and subsequent T cell dependent recall Ag specific and total IgG

production by human B cells.

EXAMPLE 17
[00427] SCID- RA Synovium model
[00428] The SCID-RA synovium model involves transplantation of synovium from RA-

patients to immune-deficient SCID mice to create a humanized mouse model for RA. RA
synovial grafts can persist in SCID mice and maintain the morphology and characteristics of
the RA joint, including synovial hyperplasia, inflammation, immune reactivity and
angiogenesis. RA synovium are obtained from joint replacement surgery (e.g. hip, knee,
shoulder). The SCID immuno-deficient mice have no functional T and B cells and exhibit no
graft rejection.

[00429] Synovium are collected during surgery and directly processed into small pieces
(biopsies of 6mm). Synovium samples are freshly transplanted to SCID-mice into so-
subcutaneous pockets on the back. After a 7 day engraftment period, IP injections of control or
treatment/test antibodies are given on days 7 and 10. On day 14, mice are sacrificed, blood and

synovia are collected. Analyses include serum cytokine ELISA, H + E staining and serum

antibody quantification.
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SEQUENCE INDEX
Table 7
SEQ ID Description
NO:
1 cDNA sequence encoding human BTLA isoform; Accession No. AY293286
2 Amino acid sequence of Human BTLA Accession No. AAP44003
3 Mouse BTLA nucleotide sequence (Accession No. AY293285)
4 Mouse BTLA amino acid sequence (Accession No. AAP44002)
5 anti-BTLA 8D5 VH CDR1
6 anti-BTLA 8D5 VH CDR2
7 anti-BTLA 8D5 VH CDR3
8 anti-BTLA 8D5 VH, nucleotide sequence including leader sequence
9 anti-BTLA 8D5 VH amino acid sequence including leader sequence
10 anti-BTLA 8D5 VH, nucleotide sequence without leader sequence
11 anti-BTLA 8D5 VH, amino acid sequence without leader sequence
12 anti-BTLA 8D5 Vk CDR1
13 anti-BTLA 8D5 Vk CDR2
14 anti-BTLA 8D5 Vk CDR3
15 anti-BTLA 8DS5 Vk, nucleotide sequence including leader sequence
16 anti-BTLA 8D5 Vk amino acid sequence including leader sequence
17 anti-BTLA 8D5 Vk, nucleotide sequence without leader sequence
18 anti-BTLA 8D5 Vk, amino acid sequence without leader sequence
19 anti-BTLA 4C7 VH CDR1
20 anti-BTLA 4C7 VH CDR2
21 anti-BTLA 4C7 VH CDR3
22 anti-BTLA 4C7 VH, nucleotide sequence including leader sequence
23 anti-BTLA 4C7 VH amino acid sequence including leader sequence
24 anti-BTLA 4C7 VH, nucleotide sequence without leader sequence
25 anti-BTLA 4C7 VH, amino acid sequence without leader sequence
26 anti-BTLA 4C7 Vk CDR1
27 anti-BTLA 4C7 Vk CDR2
28 anti-BTLA 4C7 Vk CDR3
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[00446] The present invention is not to be limited in scope by the specific embodiments
described herein. Indeed, various modifications of the invention in addition to those described
herein will become apparent to those skilled in the art from the foregoing description and the
accompanying figures. Such modifications are intended to fall within the scope of the
appended claims.

[00447] Patents, patent applications, Genbank Accession Numbers and publications are
cited throughout this application, the disclosures of which, particularly, including all disclosed

chemical structures and antibody amino acid sequences therein, are incorporated herein by
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[ 00448] The foregoing witten specification is considered to be sufficient
to enable one skilled in the art to practice the invention. Various

nodi fi catwonsiiaf4438e i nvention in addition to those shomraTarsdoidesis: bed
herein will becone apparent to those skilled in the art fromthe foregoing
description and fall within the scope of the appended clainms. WHAT IS
CLAIMED I'S: 1. An isolated antibody or antigen binding fragnent thereof

whi ch bi nds BTLA corrprl sing at |least one VL CDR donmin selected fromthe
group consfeERg- Sitatmefits ahgue publicatiopgor doggments ig Rt igtended a8 an adraissipn bpR
domei n sel g6 8f il RMLING 19 RHMeHOPIRIr Sird, Br BbesIECohHMNOSny admisfion 304, the 2 An
i sol ated ant’i body or an i gen bi ndi ng fragment thereof which bi nds BTLA
conpri si ngcenterte 5t dagh of \thesenpbtieatienh of edlasements.f r &th teif@er@pmpe%éln@irsmmg of
SEQ I D Nos; 7 I r e
group consfg:f) fpgra&% b%é%f ?e%gef\lg& dlgasgﬁle 268&11}/'_43 Q?Reag@ %{L\Oldlﬁgo th% lofnhfp g{)%tgy or
antigen bi lapplngudnr agrgnt,t War getificdbnpnd sidigdallyeiadigated do rbevmcoradzrlaed rtegi on
and a light fchrziu n vari abl e regi on, wherein: (a) the heavy chain

vari abl e rée " ncecorrprl ses the am no acid sequence of SEQ ID NO 11 (8D5
heavy chai [1)(144&]nd The fofeBding heitttn gecifich@innis vaisidekddeao begufﬁmemamemtﬁe@net he

i id f SEQ, h h 4, An |
o Dody 0RO to Saice Mgienlions NapesTOUAAIPhLgrfhe invehtion 2 RIOn o 0y y

chai n vari abhesd @gwﬁmn&lamnmrmfdlﬁ Wilg bédome Appdrent 36 tHdsSQGIWANE eheQirt TR tHD
NO 5 (8D5 HCDR1); heav t?i'bg:hal n var| abl e region CDR2 conpri sing

the ami no é@F%P‘%Q?&?—f ‘Qf@;ﬁiﬂltlhﬁ CG’P‘E FKL’BF@FCIalms (c) a heavy chain
vari abl e regi on CDR3 conprising the am no acid sequence of SEQ ID NO 7 (8D5

HCDR3) ;

90



(d) a light chain variable region CDRL conprising the am no acid sequence
of SEQID NGO 12(8D5 LCDR1); (e) alight chain variable region COR2
conpri si nyotzhe/eami3ao aci d sequence of SEQ | D NO 13 ( 8D5PLTDIR2()10/083162

(f) a light chain variable region CDR3 conprising the am no acid sequence
of SEQ ID NO 14(8D5 LCDR3); wherein the antibody specifically binds BTLA
and does not block binding to HVEM 5. An isol ated anti body or antigen

bi ndi ng fragnent thereof, conprising: (a) a heavy chain variable
regi on t haswHATIISCIKAIMEDISof or derived froma human VH gene (SEQ | D NO 8)
[ encodi ng 8D5]: and (b) a light chain variable region that is the

product of or derived froma human VK gene (SEQ I D NO 15) [encodi ng 8D5];
wherein the anti body specifically binds BTLA. 6. An isolated pol ypeptide
conpri si ng 1t he Xh isdouaal angbaly ok Betigerbihaimgifagmet ﬂwﬂgofwhldlxhﬁlcﬁmmdi es or
ant i gen bi Egﬁlﬁ}ﬁmﬁ%ﬁ%’&év" ﬁﬂ@}ﬁ% Qaétedf t‘h@ };Jro%? g‘xﬁ]s?s‘iﬁn ?P%@déﬁ)ac' d

encodi ng t i ns of " ies or

anti gen bi A¥sAg: 13- abdrbhengd asfeagtione Ye CP%dorwn @q%@tqufmnathéarqv@ lconsisHing g of
claim6. SEQADINGGSHIan@NI. conpri sing one or nore antibodies or antigen

bi ndi ng fragnents of any one of clains 1-5, or the isolated pol ypeptide of
claim6, and a pharmaceutically acceptable carrier or diluent. 9. A nethod

of treating a condiolatesrantbagyey ansigenbindingdmamentyhesecsiwhichairis & Ldst i vity of
BTLA in a suhp@dhg atm@wnb%r@g)mkmmhsélmdrfﬂmﬁ e tohRipeURNitiak oBSE@THect i ve

Ao OF NS TRI8 b AeSPIR LR BRGinGhelIRE oM BOH GRSl tPSERTR, |

blndlngfr nts’o al ns
an i nfl anmétoss 9,30, @dﬂdl mmne di sorder in a subj ect corrprl si ng
adm nistering an effective amount of the agonist antibody or antigen

bi ndi ng fragments f an ne o he .subj 11. The
method ot o' 4 eiA<sAB s O fisFh Prdedgo JRreat SPRIHE B Pls o

sel ected fwmbﬂmglgn@m hgm@hasmvargbbfremronﬂﬁesnm sease, ulcerative colitis,
i nfl amat or y boyyg hlediemem Vit ﬁgﬁh%ﬁipﬁdebﬂfé%hﬁno =6 LERAE SERSEQ INNO:
fibrosis, ?81§§S]5rho IS, rheumato arthritis (RA), osteoarthritis,

ost eopor osi % S*( ‘HC ing allergic asthma), allergies, chronl C
obstructive pul flotrlightitepasealorrRDn, Comtisdspheelrmm aﬁ@@iqsf;mpsfﬁli@ﬁp NO:
uveitis, grlgf(gDyggkﬁg%@ost di sease (GvHD), juveni | e early-onset Type |

di abetes, transplant rejection, SLE, and §ogren's syndrone. 12. A nethod
of increasing the i mune response in a subject conprising adm nistering an
ef fecti ve dmountnafolaedcantibedyi driantigeo binginigdraggenttbereoft ¢ampaigingr ant i gen

bi ndi ng fragnmeni,)of healRiiainAvatigblt RihUIDRE tomprikg ﬂ@hﬁiﬁ@ﬁﬁé §éq95hc¥%f3§]§t§

conpri sing ﬁg ﬁg cleic acid of claim?7. host™ cel
conpri si ng le 082@‘5@%‘? &qy’vect or of claim13.
(b) aheavy chain variable region CDR2 comprising the amino acid sequence of SEQ
ID NO:6 (8D5 HCDR2);

(c) aheavy chain variable region CDR3 comprising the amino acid sequence of SEQ
ID NO:7 (8D5 HCDR3);

(d) alight chain variable region CDR1 comprising the amino acid sequence of SEQ ID
NO: 12(8D5 LCDR1);

(e) alight chain variable region CDR2 comprising the amino acid sequence of SEQ ID
NO:13 (8D5 LCDR?2); and

(f) alight chain variable region CDR3 comprising the amino acid sequence of SEQ ID
NO: 14(8D5 LCDR3);
wherein the antibody specifically binds BTLA and does not block binding to HVEM.

5. An isolated antibody or antigen binding fragment thereof, comprising:

(a) a heavy chain variable region that is the product of or derived from a human VH
gene (SEQ ID NO:8) [encoding 8D5]; and
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WO 2011/ 014438PCT/ US2010/ 043182 15. A net hod of producing the anti body or
antigen binding fragnent thereof, according to any one of clains 1-5
conpri si Ny 2011/014438. cul turing the host cell of clai m l12Crnseaoiousie2 medi um
under conditions wherein the nucleic acid sequence is expressed, thereby
produci ng a pol ypeptide conprising the |light and heavy chain variabl e

regi ons; and b. recovering the polypeptides fromthe host cell or

cul ture nedi um

(b) a light chain variable region that is the product of or derived from a human VK gene
(SEQ ID NO:15) [encoding 8D5]; wherein the antibody specifically binds BTLA.

6. An isolated polypeptide comprising the Vi domains or the Vi domains of any of the
antibodies or antigen binding fragments of claims 1-5.

7. An isolated nucleic acid encoding the Vi domains or the Vg domains of any of the

antibodies or antigen binding fragments of claims 1-5, or the isolated polypeptide of claim 6.

8. A composition comprising one or more antibodies or antigen binding fragments of any
one of claims 1-5, or the isolated polypeptide of claim 6, and a pharmaceutically acceptable
carrier or diluent.

9. A method of treating a condition caused by decreased expression and/or activity of
BTLA in a subject, comprising administering to the subject an effective amount of the
composition comprising one or more antibodies or antigen binding fragments of any one of
claims 1 or 3-5.

10. A method of treating an inflammatory or autoimmune disorder in a subject comprising
administering an effective amount of the agonist antibody or antigen binding fragments of any
one of claims 1 or 3-5 to the subject.

11. The method of claim 10, wherein the inflammatory or autoimmune disorder is selected
from the group consisting of Crohn’s disease, ulcerative colitis, inflammatory bowel disease,
inflammatory fibrosis, scleroderma, lung fibrosis, and cirrhosis, rheumatoid arthritis (RA),
osteoarthritis, osteoporosis, asthma (including allergic asthma), allergies, chronic obstructive
pulmonary disease (COPD), multiple sclerosis, psoriasis, uveitis, graft versus host disease
(GVHD), juvenile early-onset Type I diabetes, transplant rejection, SLE, and Sjogren’s
syndrome.

12. A method of increasing the immune response in a subject comprising administering an
effective amount of a composition comprising the antibody or antigen binding fragment of
claim 2 to the subject.

13.  Anexpression vector comprising the isolated nucleic acid of claim 7.

14. A host cell comprising the expression vector of claim 13.
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15. A method of producing the antibody or antigen binding fragment thereof, according to

any one of claims 1-5 comprising:
a. culturing the host cell of claim 14 in culture medium under conditions wherein

the nucleic acid sequence is expressed, thereby producing a polypeptide comprising the light

and heavy chain variable regions; and
b. recovering the polypeptides from the host cell or culture medium.
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