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HUVMAN MONOCLONAL ANTI BODI ES TO BTLA AND METHODS OF USE
Background Positive and negative costinulatory

signals play critical roles in the nmodulation of B and
WO 284768t i vi ty, and the nol ecul es that nedi BEFUBHELW4792
signal s have proven to be 5effective targets for

éﬁ%?ﬁ%@%&@gﬁt&?ﬁfﬁ% %é&é%&ﬁ%ﬁhﬁﬁs okt use
required for optimal activation of naive T cells,
wher eas negative costinulation is believed to be

ac@onuttded for the acqui sition of immunol ogic tol erance
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their fundanental biol ogical inportance and the
therapeutic potential of agents capable of affecting
their activity. Agents capable of nodul ating
costinmul atory signals, and thereby capabl e of
nodul ati ng the activation and/ or effector
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10 functions of CD8+ CTLs and CD4+ Th cells find use

in the nodul ati on of i mmune responses, and are highly

desi rabl e. In particular, nmany autoi mmun

WP YYP/EPY are known to invol ve autoreactive ‘I“CE’EW“QW“’*””

and autoanti bodi es. Agents that are capabl e of
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en
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production and proliferation (Creig etal., J.Ilmunol
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m SR PO G O e s KPR T e

germhiat! deneuB@tlls pequiﬁzmefﬁﬂ@,nvﬂd)ﬁ@bals i\ghAtioh ér pesulationby antigen.
entry nmediator) is thought to be a ligand for BTLA
15(Scully etal. (2005) Nat. |nmunot 6:90-98; Gonzal ez
etal. (2005) Proc. Nat'l. Acad. Sot U S. A 102:
1116-1121). 5
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Accordingly, agents that recognize BTLA, and nethods
of using such agents, are desired. Summary 20The
‘gh ?@@ d| scl osure provides isol ated nonocl onal
£ in particular human nonocl onal afCiVH5g}0&e84792
t hat bi nd to BTLA and that exhibit numerous desirabl e

C[ﬂ'i) ‘H%%‘i& ﬁr@s%nt RAL @urparce Q?ﬁél}%]e? S} deﬂﬂn%qfots Wit C@@@'EH ki surface of
high affinity bindin uman A, but lacking

Bcgan@\medlates o120y suchdaedl dsap@tgdenueﬁqcthuhﬁﬁelaazs CTLA- 4

e Rbtel C}%ﬁ Lhd T O%&%{te aa&ga{agﬁg §§ne9[{be Qﬁhe cD28

dISC ure eeén's
fantigsgfaazptors tAf alsodoeldies D28, @hoA He IC@S,mad E’Def Tlmamtlal

di scl re er t hods of atin ne
meftrgion T e Oy i TGO SRR Eroneray R ot el A
augnlikﬁltlﬁ% $Q:EI<D {étd)ﬂlﬁerﬁ[dh\&bniﬁﬁlnglﬂﬁﬁﬂ(ﬂﬁﬁdn of msﬁdcmﬂaﬁiﬂtmgdlas (Hutloff

respaonse, Also, the disclagsure provides a

ef gleld A Noture ART 803260 Farssienalofl 9B frmieagqricsi18:247080)-
BTE% JGEQ; ARbber Bl o2 tiBRANE Sor d‘lf%r@(ﬁﬁl @z&ﬁ@s@fon i *Fﬁl cells. In

di scl osure pertains to an I sol ated nonocl onal

additieri, Ba&h, has beurdegdbedras prowidig neghting spoutaters signals.ewplogous to
e t

CT Af efn'?h%&%seﬁ@% éii%%g%{’lstea?g) LPE’ g@ub &ﬁﬁg?&%ﬂ@#&\c&? actwated

T- dél]k sifowlreduct@ 1172 pratuctieassid prderatlon (Kreig et al., J.Immunol., 175,

0 0) 60PCT/ US2007/.08 b) d |
S VPRI it L oo SR bERes s o DIBRLH
pos@-ﬁmh‘t@@atldn@)ld i fickdat el seis@tibiynel EAE (Watdddbdei d., REL-Anmlitvl., 4,

nbodi nents the anti body furt her%éa) st mul at es

670r6?;9e PPO%)eélb’&ﬁ\é Eherpgs pirusentpnmediaten) ihoushiie headisgnd &5 BILA

(sc(lﬁ% of &E{Q@M) Wak, URREnSIek: bO-QB%:ﬁal‘eE‘ eNdIV©@o0 Y FPHE WY Y4 LB e
'S a human anti body, although in alternative

U Setldai hléﬁtlsﬁt)he anti body can be, for exanple, a nurine

ant
0 Mo, BB fec iloe 3N, Bha RUITROL S AT B, e
destred human BTLA with a KD of 5 x 10-8 Mor |ess, binds
to human BTLA with a KD of 1 x 10-8 M or Iess, bi nds
to human BTLA with a KD of 5 x 10-9 Mor |ess, or
Smpnmgﬁ to human BTLA with a KD of between 1 x10-8M and
I n anot her enbodi nent, the disclosure
pr o’l?liede&ealrﬂii&mhatpemiah&srismdﬂt@imbncmhmiammijapdi&ﬁ @r paatitulayen

R L N S T e

propéttibdd Ofhes e opditiss ifidude, for example, high affinity binding to human BTLA,
but lacking substantial cross-reactivity with human CD28, CTLA-4, PD-1, or ICOS. Still

further, antibodies of the disclosure have been shown to modulate immune responses.
Accordingly, another aspect of the disclosure pertains to methods of modulating immune
responses using anti-BTLA antibodies. In particular, the disclosure provides a method of
stimulating a T-cell response. Also, the disclosure provides a method of inhibiting growth
of tumor cells in vive using anti-BTLA antibodies.

In one aspect, the disclosure pertains to an isolated monoclonal antibody, or an
antigen-binding portion thereof, wherein the antibody exhibits at least one of the following
properties:

() binds to human BTLA with a Kpof 1 x 107 M or less;
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(a) a human heavy chain variable region conprises an

am no acid sequence selected fromthe group consisting

of SEOID NGs: 1, 2, 3, 4, 5 6, 74, and 85; and (b)
WORNHER6SY ght chain vari abl e regi on conpri sesPCIUSANITNOT2
aci d sequence selected 20fromthe group consisting of

SEQ (hPab¥iot Zubs%rmzﬁ}y bkt tohhmark Efrkﬁ- ED2AD CTZ,@’-LL Wl BPICOS;

In various enb ments, the ref erénce antib

conpe) gdhits ﬂQQal)ln@m@eﬁHYE%@lBﬂ“Marl abl e regi on

In gn@rl QEPEB%“ﬁghB&iq%EE sequence of SEQID NO1; and
CBY PP GRTTGRa W Vari abl € regi on conpri sing the ami no
aci das stiiheimes Takll SEsfbilse, NO 7; 250r the reference

anti pody conpriges: (a) a heavy chain variable region
com:(g §'rﬁblanﬁémg’ﬁ‘aﬁbe(sﬁ%"lsﬁs’sequence of SEQ ID NO 2;
and bpiuni ke &NBIdwR Akl e T egi on_compr i sing the
am no acid _sequence of SEQ ID NO_8; 30or the

Preferablyethe antthedy bodyneasmprbadysalthorgh i atemayvesahadiments the
an@élﬂ%h ;@8 fﬁgéﬁﬂmﬁ deP ?ﬁ;&ﬁb Bki o'a? rﬁ& c%'uﬂg HHFaRiZed

var i abl’e regi on
antbodyr i si ng the amno acid sequence of SEQ ID NO 9;

h f bod
O MR prEh o SeBimPaene Soa B o Ra BT A wEN G R0 of
5 OHF MRrNESs, Badsap qsluman BTLA(Wh @Kbi @hitx phbarories tadds@o human

regi on conprising the am no acid sequence of SEQ | D
BTGk waing:Kip ot § il Or O BF leRo € Birds i e Brhbry widlaa Kp of between 1
x10*Mand 1 x 107"'M.

In another embodiment, the disclosure provides an isolated monoclonal antibody,
or antigen binding portion thereof, wherein the antibody cross-competes for binding to
BTLA with a reference antibody comprising:

(a) a human heavy chain variable region comprises an amino acid sequence selected
from the group consisting of SEQ ID NOs: 1, 2, 3, 4, 5, 6, 74, and 85; and
(b) 2 human light chain variable region comprises an amino acid sequence selected
from the group consisting of SEQ ID NOs: 7, 8,9, 10, 11, 12, 13, 75, 76, and 86.
In various embodiments, the reference antibody comprises:
(2) a heavy chain variable region comprising the amino acid sequence of SEQ ID
NO:1; and
(b) a light chain variable region comprising the amino acid sequence of SEQ ID NO:7;
or the reference antibody comprises:
(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID NO:
2; and
(b) a light chain variable region comprising the amino acid sequence of SEQ ID NO:
8;
or the reference antibody comprises:
(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID NO:
3; and
(b) a light chain variable region comprising the amino acid sequence of SEQ ID NO:
9
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(a) a heavy chain variable region conprising the am no
acid sequence of SEQ ID NO 4; and (b) a light
' abl e region conprising the am no acid
@Q%ﬁ‘@ﬁi‘g““of SEQ I D NO 1011; or the referencé’cgmslz%’a”(ﬂ@"”
conprises: (a) a heavy chain variable region

or tg%g?grg@glg_gﬁgc?g)cgﬁbn& sacid sequence of SEQ ID NO 5;

i ght chain variable region
Cormphengi dhgin vaeiablnTeporEIPrisisg termene iciSRQuEBeNOSEQILINO:
3r the reference antibody conprises: (a) a heavy chain
arlable regi on conprising the am no acid sequence of
fBQ light &¥@in Giriabledegion comprisi{ig)thearhing btid céienceve fISEAPIENO:
k@gion conprising the am no aci d sequence of SEQ I D
2013; or the reference antibody conprises: (a) a

oT&@ﬁM¥aﬁgamme th@apligst €gi on conpri sing the an1no acid
sequence o NO 74; and (b)

R h@avaﬁhﬁﬁlb{aé%lé N OBFFINg |th?gamlﬁ%acaq#fwae%@|0é S%Q ID NO:
segigence of SEQ ID NO 2575; or the reference antibody
conprises: (a) a heavy chain variable region
¢wrpightéhain tameblamegion e misingdueamiso ofid SEQen® MSEQID NO:
gg (b) a light chain variable region
mprising the am no acid sequence of SEQ I D NO 3076;
or the refdnence afitthodn cempides:oody conpri ses:

(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID NO:
5; and

(b) a light chain variable region comprising the amino acid sequence of SEQ ID NO:
12;

or the reference antibody comprises:

;—

(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID NO:
6; and
(b) a light chain variable region comprising the amino acid sequence of SEQ ID NO:
13;

or the reference antibody comprises:
(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID NO:
74; and
(b) a light chain variable region comprising the amino acid sequence of SEQ ID NO:
75;

or the reference antibody comprises:
(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID NO:
74; and
(b) a light chain variable region comprising the amino acid sequence of SEQ ID NO:
76;

or the reference antibody comprises:
(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID NO:
85; and



10

15

20

25

30

(a) a heavy chain variable region conprising the an no
aci d sequence of SEQ ID NO 85; and (b) a light chain
vari able region conprising the am no acid sequence
EAPBH'NE 86. In another aspect, the discl og’W@ISZOW’"S””
pertains to an isolated nonoclonal antibody, or an

3Bl B0 PR A AREh Al AR I ShipeSpl UMD O
c%rlved froma human VH 2-05 gene, vvherel n the

ant bod eci.fic bi nd L di scl.0
f ur M’LB]I: %?ecd thé giﬁ01¥% e %fir‘%. CPSED ed jmana loﬁéi &Stlbodly or an
antagren&ﬁltdlxg,gmrﬂMrrtﬂerﬁ@E pafiprishig 4 leave dfa,m mmbrel regiogthat Relevy

h h h f
Pfogé?tlﬂg gé ?rl‘{r\’g oma i On\)h[ 2%)5/ Iggrg:te Eerp w{.g%:'l gr;tlrl?g{% gaemﬁcally binds

BTRAL ITHRAYscRBEE If&rtlﬁabﬂoyld@s m§ol%aﬁon$aenﬂ 'aﬁt%c@g Udren antlgcn-
further provides an isolated nonocl onal anti

bindingpattiogdherest, n@rm:glswe athedyy chain aeinlle fegicndhgris ﬂiﬁrpgodawt of or
r

deﬁt}g?l\fﬁ\égg?%rgar%\’gﬂ %6}'@ %&ﬂg@g’bﬁ'xg gzﬁ]txeﬂoﬁzﬁ&%lfﬁ%ﬂfﬁlgﬂs BTLR" The

dlsalmurbﬁm@lezsmremdés @a‘sdlzjﬁedamndts:chfﬁLmnbwse odas @rittgnnbeldmg portion

theléeH% Cﬂlinprlglﬂg %he ayy & aIBO?Itl iblc T ?Iﬁn?lbg]%s tgnal gcqt %WF](? [gom a
hmgﬂawa 436&;@&?@ |\A&1€1;]eﬁgﬂh9 antitedy spexifidaily bi\‘,rﬁﬂBTLAOfrrl]le isclosure
erive, rom.a human VH 3-20 gene, erein.t
furthss PrRYGS afelted Boregons ?ﬂié’ FIORan SpEep;bidingRFion thereof,

corhipH PSS hehPPEIRH fRbRAediSIhat 6 %erm&%{ OnitldeAd fORH Y huRbn

an antigen-bindi ng portion thereof anplel sing a heavy

Vi) gengavhicaain thedagbasly sperifically binde Bﬁfi@d diselagpre further

pro U By R Aoy 2 dn SRR O oot

corﬁp;rsmgerhepvxovhademnahle|r@¢ralheblis thermoeduwhel ordativdddtym a bnman

antl n- bi pdi_n or 0 onprisi a J i,ght
Vi gzt ittt ARG B Sbeclibal 0B byt T ety bl
pro@iles aeidolhted E’ﬁoaodflblm Bnt‘kﬂody 0 Mtlgaﬂrwmdlmgﬁ@fr&omthhhef
ant L body specifically binds BTLA , The_ discl os
COMRRTSTSCH 1BH BRAIR YA rYaieh taila egericopEar daRYs mahaman Vk
Azaﬁe@ntvhaem thi é}ﬁ'ibB&Jy HREIFCANY iR BPLA. TROMEISIuRDfufthbd Fhides
chain variable region that is the product of or
an igelpied axpnpelonal antthesrer v antiggndundng piydereihareph somprisinge light
t
chafPEbie S ! R g of P Rt R fimbt U} B8 e, wherein
the anmbogg npdsifivally gmmeTfLAn Thhdiselofyre Cwother prowvidgs an isolgietl

chai n, 25. riable re that.is, th roduct
mogR LA D Bt 0B B g DR R POt RO e et iy
varfaBRGEdibie that ¥ tHY faetucPItod derd el felnb & QS ¥y TUKRRY, wherein the
provides an isol ated nonocl onal anti bod or an

ant@ﬁ@:f sperilisallychings BidrA i T dissloswisturthes ppswides agisalafedgrqnoclonal
0,9 PP BEA S 8RRl AR ke il eon

thatsip geiprodsiat dfjor demmetd fBﬁLAhmB@i Wk 84 geref, eherth therpghiodent |

t.ne .di.sc re provides an isol ated nonocl onal
Spegﬁﬁlg’obdvgsq%ﬁ'g‘n ant i gen-bi ndi ng portion thereof,
COommanipséftiged dribodndigaMy disdladure Mvidabireisslegd @idnodlomal

human VH 2-05 genpe; and (b) a light chain variable
antibady, Bh%@t‘&eWHW&WgWRﬁMﬂﬁ%‘i{e@OWlﬂr@r n the anti body

anoit her
el e R h R fimen Y03 BBt o an
i(@@l lahedlmmmublemeﬁlorawﬁalbmmyxonA2alelant| gen- bi ndi ng
(a) a heavy chain

emttheoarntlgo r%%%(f:lﬁcqﬁg’ (34 BY; %f j2-70 gene; and (b) a

ariapre-r foman
i ght chain variable region of a human VK A27 gene;

6
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5wherein the anti body specifically binds to BTLA
I n anot her preferred enbodi nent, the disclosure

an isol ated nonocl onal antibody, or
‘gﬂﬁ?{"ag'ﬁfss ! ndi ng portion thereof, conprising: PFgﬁUsé""?’“s"”
heavy chain variable region of a human VH 4-59 gene;

andr,(Rdther prb@htd EHB Bm¥A! ihaBlsiob&e bﬁﬁmﬁ a@:s@l‘dﬁéﬁ@no\%@lonal
L18 gene; 10wherein the anti body specifically binds to

ant@pin or an antlgenﬁlralmgtm&onﬁh@ﬁ@ﬁ e@aprésiigodi nent, t he

di I I ti body,
I S@]Qﬁéﬁ{v%g%ﬁ%%rga ?enrggiﬁg?j I on gogo g%g%rrpl?lns: ng y( a)

a h@éawe Yigitlthain veaatilakgenoé ghomanVgaAdvgraer VH 4- 59 gene;

and (b L ight..chai.n righle region of a human VK

thﬁfﬁ*fltéee%{@%o‘%% fé‘iﬂﬁ'l{lﬁaée}g#t' dy specifically binds to
BTLif\-another prefefte@étfbdtidmen @t aistcleshre pRotdesBiisolated enonoclonal
di scl osure prOV|des an isol ated npnocl onal anti body,

antihpd p or ek RN UgERPIIHGI R IPCPEPINCAMERESf , conpri si ng:  (a)
a hﬁwueaep@hznn V&Ea‘bﬁ:%@oﬁ 8Pk Hﬁhﬁfvmfs@»@ﬂe\ihhS 20 gene;

?1 ht chain variable regi on of 'a human VK
L15(b@;@ éhtCQ@WYéI‘rl@lWeEWé ohahipadyxddéeend;ical |y binds to

wh LMP,: antibody 4}’%‘\’,@5% ekishL @fgrr ed enbodi ment, "t he

I'sclosure an |solated nonocl onal antlbody,
or lamnathér pgefmrbxi ebalgmeny the dmclbh&c pofidecanjsolasd mypmnolajal

eavy chain va r| abl e a. human VH 3- 33 gene;
el Bt o SRRk R o bl S mBig of & huran UK 04
ger(e) a Rbawdi el 6 ﬂaﬂab& ragibh BOAMuBRE], Bi50Phd ahd Nds to
ther preferred enbodi nent, the

d| s@ %E%ﬁtéh%M%‘l@&sfeélﬁnP%P‘é‘P@H Vidd@ebfial anti body,

wh&ém%ﬁb ARbb AL EBMly MRS BIrPA. t hereof , conprising: (a)
a heavy chain variable region of a human VH 3- 33 gene;

andn@pgther Arefered empkadimenis thedtselosusg prgmides ariselated moyeclonal
A ecifically binds
o SeFin A ARG AR AL BagaceL ool Y Pl

pre enbodl ment ,
di 9e) Dlsmaveclminvirtible region sfd atreah VipB@6lgemalandint i body,

O (Bl PR BB ABRBEL SRt DR TRy bR L2

wheéifl the antibody specifically binds to BTLA.

In another preferred embodiment, the disclosure provides an isolated monoclonal
antibody, or an antigen-binding portion thereof, comprising:

(a) a heavy chain variable region of a human Vy 3-33 gene; and

(b) a light chain variable region of a human Vi 04 gene;
wherein the antibody specifically binds to BTLA,

In another preferred embodiment, the disclosure provides an isolated monoclonal
antibody, or an antigen-binding portion thereof, comprising:

(a) a heavy chain variable region of a human Vy 3-33 gene; and

(b) a light chain variable region of a human Vg A27 gene;
wherein the antibody specifically binds to BTLA.

In another preferred embodiment, the disclosure provides an isolated monoclonal
antibody, or an antigen-binding portion thereof, comprising:

(a} a heavy chain variable region of a human Vy 2-05 gene; and

(b) a light chain variable region of a human Vi A27 gene;



(b) a light chain variable region of a human VK A27
gene wherein the anti body specifically binds to
I n anot her aspect, the dlsclosure rovi

‘é{ﬂzf@gﬂ@’%d nonocl onal anti body, or antigen i élfsﬁﬂ”’"s””
portion thereof, conprising: a heavy chain

whiR ﬁ?'aﬁnﬂo%g ﬁé&iﬁa‘&ﬁ b%@%“}éﬁ?& COR1, CDR2, and CDR3
sequences a g chali'n vari abl e regi on that
co ntrr arpeer GpRL, th€EDREJ,ostaEI groPides as Bqlaed cEmochaha meiibudy, or
t he heav variLabl e regi on CDR3 sequence
ant }r}dgkgsp Bpa%fﬂaf ¥ uence selected fromthe

gr ObRe£9 @ﬁalﬁtvmrwﬂ@lfegﬁﬁexdt BoieBses ZOR 12T DR2BandASDR BGequences;
1031, 79, and 89, and conservative _nodifications

5 t hefihd Hght chain vareabls rgsion dishrpomrises GBRE: CREZAMICHES

sequeligResONPri ses an amno acid sequence sel ected
fromthe group consisting of SEQ ID NGs: 46, 47, 48,
whagin:50, 51, 52, 82, 92, and 97, and conservative

Todi £ i : ‘ : ¢
et el ek gl BLER e REC RS soqué e ol o8 ah G i
heaseyuetaiselestadt fraltie grogp MS@@omwb@chﬁrﬁm 239,480,
am n e nce s Ject e gJroup consi sting

10 o ﬁﬁoa“gcﬁgdg‘%faﬂéeﬁ‘é %E@I g 00, 21, 22, 23,
24, (B3 the 1ight c}&ﬂdva&ﬁbleaégioxcgnﬂs rsv@knasecdfﬂyﬂiség em&mmecld
t her eof ; a d Rrg i ght chain, variahl e |on
seqﬁF@He@eé @8 theergig msgwwég& RDseds 681%49 50,
fSr OQS"I tsbesﬁ 9@ %d@? nail'dscbhéégvaﬁtze ﬁ‘l@lii'fi‘éatﬁﬁ%g%e%&gll&ﬁgis g];d
96, (Céﬁ'@ a@bb@b’rwmlﬁ@éw#ﬁ@ﬁfq hma@@t&sher eof .

15 Pr ef’l%fe%hy ’thet IIiE%vy Sy vﬁﬂﬁie%%&g gﬁlf’\'llese L%g&eo H%%S amino
sequence conprisesS an am no aci sequ nce selec

acifl sgneddeaselgeted fromchs gstip napsofingof amainaacid sspgueEn oﬁSE@ﬂD

NC3l 8T Pod bt AR HE ofabpe miif e e Shd e

ligixkkain vifdbleRERnCIIRDeqéNtd coapiRe et RRkidSeueate @mc&a
aci d sequence se| ected fromtheggroup consi st

frog s gropB sRnsi g gt rnine &cid eagerses pf Ne 1D N0s: 33, 40331 43543, 44,
20 45, %ﬁ 9}’3an 6@’anésQ@ns%&ﬁ@éﬁocﬁﬁcatf@ﬂgthgﬁﬂts qfrgﬁl;a'bl’)e the heavy chain

fications thereof In yet anot her aspect’,
vartalhhe region derseqtpﬂrmﬁ:mlsaman arvineaeid seaveecsi selseted from the

groﬂgtc&%?sﬁ}{%of’émﬁgta&%@ Rhadi P§E§?ptN(9§’ ey gef 7,18,19,77 and

hain e région’an
87,chd lcamsmaramwaehhedlﬁegmnmhembe fagd the 1igBy( cal)alm\hﬁallﬂe mgyorc(h]aRh

'vari abl e.regi on.conpyises an,am aﬁ'k‘}d sequence t
seqfghcs ComTiies ARG U TACIH R 6 ESOPAosdre ginino
25 ac@eéqa@ﬁcegioffsgtgmb ROIBDUB, 3NNS] 3, BNBIOR0, SEQrdD SN 1,
2, 3, , 74, and 85;
conservative modlficatlons thereof.

In yet another aspect, the disclosure provides an isolated monoclonal antibody, or
antigen binding portion thereof, comprising a heavy chain variable region and a light chain
variable region, wherein: _

30 (a) the heavy chain variable region comprises an amino acid sequence that is at least
80% homologous to an amino acid sequence selected from the group consisting of SEQ ID

NOs: 1,2, 3,4, 5, 6,74, and 85;
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WD 2008/ 076560PCTI US2007/ 084792 (b) the Iight
chain variable region conprises an amno acid sequence

‘&5 z&\t | east 80% honol ogous to an am no aci d
&ﬁt@ %’ el ected fromthe group consisting JICTaERPYs4792
NGs: 7, 8, 9, 10, 11, 12, 13, 75, 76, and 86; (c)

t hg) ABtisRAMNinkaAGSe teRidh BElaf alitdlachd $6Quétce Thakis at least
rt )7M 01? Ieslé1 andeS EJI) lt?ﬁlgnantl boély doesafl}otce e e

SQ%B@W\QQOH!? toyanisiep i $Rapense elagredi BOm s grourrgopgisting of SEQ ID

L ofn | preferred enbodi nent, the
Na%rgt ?\bgggi {eoéla |13 ggaﬁy |ﬁ?1| bit binding of one or nore

BTL)Ytht augibiody binds o huABEN) Tt A0 wBR K p of 1 x 107 M or less; and

A S0 o3 BBt SRR S T8, A o

Ica@s)ve In preferred enbodi nents, the disclosure
provi des an isol| at.ed nonocl onal ant.i ody, or antigen

bi ndh’f’gprBfGFrPﬁi eRbedigempthe %‘8??6# gﬁiqhgonaﬂy I%Iylt gmﬁlég\@one or
n&F@BﬁLX@{ mgl ggrlng tcg:@Iﬁf:Acon'pr ising an am no acid

sequence se ected fromthe group consisting of SEQ ID
NOs: Ad_dmloq_aﬁly ot glterngtivelygthe aotibofly mayrngn@vise QB(dyymoge h%‘d;vyther
Ie regi on CDR2 conprising an amno acid
fe%ﬁl%lf'gﬁ%:ég 3%%cted fromthe group consisting of SEQ ID
NQS In&ﬁcfeﬁéd e1RZodid&yts, 2Kk, dlﬂﬁosuﬂe&no‘aﬂ& d8solated (popocional

ariabl e.regi on conpri sing an am no
ot} Pt ok it DT CRRTRT BT SR, consist i ng. of
S d@a%au?@hnagfé,reé&i CcBRi C&lerlé){ﬂlg arl mindReid&8quence selected

(d) light chain variable re rising an

fremhogiaep ersbiencsla Dokl Aot Fortye Ho | g 87
8855549%35 va}‘gge r% N§%D}ﬁ% ﬁl?ﬁmﬁglérﬁ a.légrroi ag@’ 585%387?’%}?“3‘1

fr@DrRe gtonpcmsmngg afSI%{MDNCECRQi 24 2 824, QéﬂécmdoBSt r om
39..40,..41

t4 S a%f,o\f)p %lﬁl?pg‘il Sg%n of Céggcgwansmé an ar(ulnf agld SF%PCd selected
frﬁlhahd’lgma;ﬁ t@Rlsang QSR [IEDRE: 261201 2% 2AB0AR1,N% el 89¢i d

ﬁ@u bt cl%% ‘elct %gigpilg% gbgé f%ﬁ%%gmg gx? %gltol ag%cpgtgqeigcgselle[c)ted
fr&wf@grshﬁlc&daetlﬁgléf gy sweRchd i3gadd, ¥s bigngls 3@T%9A)9o Aind 95;

preferred conbjination conprises:

héanlighhehiain vasiablgisegon €§Rarompruing anpringiaaig sgpEneekcted
fréé;&e]‘ %%K%Jhgg%;@{g Sy ﬁfds?%, %g,r g '49 rh3g%§%g C%’lgrﬁlﬁ 'a idg@; and
r €f)iadightCGibaR vaoiajle irqémgCBEB)cb@pﬂiﬁhg ﬂﬁamﬁﬂ @cijl sequengtzelected
frgrgall'lengr\cgl?pr (I.‘,O%EISF ngr gfgééﬁ]l%]é Eé) rli‘?ralgs 48 %OSEP 55D8£\|92 a.nc?l 97,
wherein the antibody specifically binds BTLA.
A preferred combination comprises:
(a) a heavy chain variable region CDR1 comprising SEQ ID NO: 14;
(b) a heavy chain variable region CDR2 comprising SEQ ID NO: 20;
(c) a heavy chain variable region CDR3 comprising SEQ ID NO: 26;
(d) a light chain variable region CDR1 comprising SEQ ID NO: 32;
{e) a light chain variable region CDR2 comprising SEQ ID NO: 39; and
(f) a light chain variable region CDR3 comprising SEQ ID NO: 46.
Another preferred combination comprises:

(a) a heavy chain variable region CDR1 comprising SEQ ID NQO: 15;
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(e) a light chain variable region CDR2 conprising SEQ
ID NO 39; and (f) a light chain variableregion
CDR3 conprising SEQ ID NO 46. Another preferred

VR HIPAKF%n conprises: (a) a heavy chain var PGHUg2007/084792
regl on CDR | conprising SEQID NO 15; (b) a heavy

(o) CheRERb G eR e S e P LR TR &g s

| D {(dPa héaby chaih variabl @regionCIDRE vaiprablgeSBRID DI: GD,El
t_.chaln

SEQ I.D _NO . 33; .. L
va PF‘% Bl ‘Sﬁlg%@ﬁ“gﬁr‘wwgé F?@Prﬁ(@e%’%? N@)Il‘%lé *and
5( f ?\bﬁ hgth:‘HEmQQﬁlee g idnaAtIDR2 EGH RS IS TR 4bSiHag SEQ

Anot her preferred conbination conpri ses:

( a) (Fra hghtwhain ariable reioaliRR T eamipsisinglIRR HOMBX i ng SEQ
bl CDR2
An!ét([i)? L fedifd C%@QH@BQ%{%ESM' n variabl e regi on

rising (c) a heavy chain
var {apbheavy eljaio rvalﬁbﬂ%sregimﬂlml ergnBEQReISEQND NEB;1610(d) a

I h | D NO
34 0 8 FER AR s IR TGP RGN A8 1 51 ng
SEQC) Phédwy cﬁém vaidble region (IFR3 eonhpr3hg SE@IUlN@QBﬂN e
reglon_ mpri sing SEQ | D NO, , 48, (ﬁ*ﬁ)ttbe
pr 027 Fiht BATAHARIS EAR | ergprising SE ¢4y a
a(‘é{a ﬁ%lﬂ'cﬁaﬁ{ kiU RelAUORD EEREEmﬁ%'HE’Q ) RD: 3[1_:Qn|dD NO:

heavy chaln vari able re CDR2
con@ra hglﬁghasE@rlqblmma.@Dli%gonwrﬁ@a Q:maN@ ¢&ri abl e
(OR3 ID NO 28; (d) a light
An&tﬁ%:pg&\earl anﬁgﬁgr?{é)gi‘%gﬁ 1l conprising (SE)Q I D N% 35;

( e) (apa ha:agh chaih samablearepiab GOR leginpnis@GRREQCEMO: 46;ng SEQ

DR s S weiqols regon G e fesrisg seEh oY 28 *' ©

pr e(fc}éi heshy ehdti vaddblOrepion DR B&iprising SEQ ID NO: &) a
2$a(\c/13/a ﬁgﬁatlc ai¥1%;rarl1a ?l I%glro(rel%lg 1 %is?n%rgp}gd ?[I) ﬁ%: %IS:',Q 'D Na
(e) a light chain variable region CDR2 comprising SEQ ID NO: 42; and
(f) a light chain variable region CDR3 comprising SEQ ID NO: 49.
Another preferred combination comprises:
(a) a heavy chain variable region CDR1 comprising SEQ ID NO: 17;
(b) a heavy chain variable region CDR2 comprising SEQ ID NO: 23;
(c) a heavy chain variable region CDR3 comprising SEQ ID NO: 29;
(d) a light chain variable region CDR1 comprising SEQ ID NO: 36;
(e) a light chain variable region CDR2 comprising SEQ ID NO: 43; and
(f) a light chain variable region CDR3 comprising SEQ ID NO: 50.
Another preferred combination comprises:
(a) a heavy chain variable region CDR1 comprising SEQ ID NO: 18;
(b) a heavy chain variable region CDR2 comprising SEQ ID NO: 24;
(c) a heavy chain variable region CDR3 comprising SEQ ID NO: 30;
(d) a light chain variable region CDR1 comprising SEQ ID NO: 37;
(e) a light chain variable region CDR2 comprising SEQ ID NO: 44; and
(f) a light chain variable region CDR3 comprising SEQ ID NO: 51.

Another preferred combination comprises:

10



Lh

(b) a heavy chain variable region CDR2 conprising SEQ
ID NO. 23; (c) a heavy chain variable region CDR3

rising SEQ ID NO 29; (d)allﬁ%“
5 OU&Y abl e regi on CDRL conprising SEQ | DPREUSHE7/084792

25(e) a light chain variable region CDR2 conpri sing
D | i ght | rhabl e
b e LS regioa gL LR Rl SERITNEF 1o
pr efby n healychaihivadibloregbanfPRB esnprising SEQ ID NO:@a) a
hea haln vari ahl e reqi CDR1 co SEQ | D NO
5. o By el v B e R P D P2 on CDR2
con@ hﬁ%DRg%Qahm&\ng%cDﬁQe&h @lﬁg@mmm} ngyariabl e
regi on npri si ng SE (d) a

| i gfed @ Kiphfichaip yariahle eegionds WWrﬁﬁQ B Mp: 4D NO
37 ffe?l)i%\'ochehﬂ Q&léﬁhﬂeglo}{@j@éﬁnﬂrﬁ o Ak FFPRIOC9FPr i si ng

Irght™ chai n variabl e
Anmté@mcfemrcb)mjmm@pmgrlsstg ID NO 51. Anot her

Ve bl 8y EE N SrR ERRIL GBI RO 77 s
heaibya hlsmzlyrmhmawaﬂzijﬂerelgmglGERZZ@REprcsomﬂEQsImgICBEQ I D NO.
sl By SRR ripbierepiog Dic A S HESE B P0G on CORY

congay h §EREhAEQatiddINS2icA DR €dmpstisin A ggar i abl e
rer(lﬂz)n%DRZ lrlés\lgr%1 SEQ I D ml\%lsfgg]a%nd Oghght

c h a(r:ha light .cb%rl é’arrlfé’éfi @ﬁl %}Wﬂnswgﬁé%ﬁw
cha lrga gé‘ﬂe’&%gheﬁgg% PR R“gﬁl si'ng I[E)Ql(rlé)[)g;'&l !ﬁe?\;y
Angthir paefhﬁai/gonmﬂimtinnvampat%e r egi on CDR2 conpri si ng SEQ
e N
r eg(b))m héDRthaio ridbdd n&ngEﬂ})RzJ:di@nsB\@ SEQ ID NO: 88;
(c) a heavy chain variable region CDR3 comprising SEQ ID NO: 89;
(d) a light chain variable region CDR1 comprising SEQ ID NO: 90;
(e) a light chain variable region CDR2 comprising SEQ ID NO: 91; and
(f) a light chain variable region CDR3 comprising SEQ ID NO: 92.
Another preferred combination comprises:
(a) a heavy chain variable region CDR1 comprising SEQ ID NO: 77,
(b) a heavy chain variable region CDR2 comprising SEQ ID NO: 78;
(c) a heavy chain variable region CDR3 comprising SEQ ID NO: 79;
(d) a light chain variable region CDR1 comprising SEQ ID NO: 95;
(e) a light chain variable region CDR2 comprising SEQ ID NO: 96; and
(f) a light chain variable region CDR3 comprising SEQ ID NO: 97.

Other preferred antibodies of the disclosure, or antigen binding portions thereof, comprise:

(a) a heavy chain variable region comprising an amino acid sequence selected from the
group consisting of SEQ ID NOs: 1, 2, 3, 4, 5, 6, 74, and 85; and

(b) a light chain variable region comprising an amino acid sequence selected from the
group consisting of SEQ ID NOs: 7, 8, 9, 10, 11, 12, 13, 75, 76, and 86;

wherein the antibody specifically binds BTLA.

A preferred combination comprises:

11



10

15

20

25

30

(e) a light chain variable region CDR2 conprising SEQ

ID NO 81; and (f) a light chain variable region
CDR3 conprising SEQ ID NO 82. Another preferred
BB conprises: 15(a) a heavy chain vAGIA[5FY7/084792

region CDR1 conprising SEQ ID NO 87; (b) a heavy

(T B kR B0 i TR AR TGN
I;amd NO 89; (d) a light chain variable region CDRl

C S SEQ.I D NO  90: . . . (e | iah i .

JRTF LR Pota S oiom sfprries g i 19 fbe Ggdno: 7
Angihef preferied ghhbialdncongiisabl e regi on CDR3 conpri sing

Cs(g}%)flqggggélair? %éria%?eorte&gg c rrggelflsgrﬁgrq ggr(gr,:l?rgbﬁlgd atequgi:?li:ea:m $EQ ID NO:
2: 4301 on CDR1 conprising SEQ ID NO 77; (b) a heavy

chain variable region CDR2 conprising SEQ ID NO._ 78;

((b) 2 lighiehaiy verablaregionicampesipg e smimoRE! savases of YRR SO
g /D NO 79; 25(d) a light chain variable region CDR1
“conprising SEQ ID NO 95; (e) a light chain
Anvther pbfeered egibinat@dbR2mporgsr i sing SEQ 1D NO 96; and

(e e R0 VP BB SR B R gL ST
3; dhidscl osure, or antigen binding portions thereof,

conpr.i se; . . (a) a heavy chain variable '
GBI e Shgn apviskin bR oapRap br cumoebbicators okt 03
9. group consisting of SEQID NGs: 1, 2, 3, 4, 5, 6, 74,

and 85; and  (b) a light chain variable region
AngihamirsiTag combinFHORSOBPriEESs equence sel ected from t he

R R R T e U
3;dpdnds BTLA. A preferred conbi nation conprises: (a) a

av hai.n_variabl.e region c rising the am j .

SR NarR B BT RS R R R R o

10.vari abl e regi on conprising the am no acid sequence of

S I D. NO, 7 ,Anot her pr.eferred conbination conpri ses:
A"@g%prﬁfeﬁé%wn@ﬁ%ﬂoﬁ COEPHI e regi on conprising the

Y A K2 RE Eithi S RAMBRGSI corfiistd? N imino acid sequence of SEQ ID NO:

4 and

(b) a light chain variable region comprising the amino acid sequence of SEQ ID NO;
11.
Another preferred combination comprises:

(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID NO:
5; and

(b) a light chain variable region comprising the amino acid sequence of SEQ ID NO:
12.
Another preferred combination comprises:

(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID NO:
6; and

(b) a light chain variable region comprising the amino acid sequence of SEQ ID NO:
13.

Another preferred combination comprises:

12
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2; and (b) a light chain variable region conprising
the am no acid sequence of SEQ ID NO 8. Another

referred conbination conprises: 10(a) a heay
‘@3?W§@W§fqegron conprising the am no acid se&%@ﬁggm&@&ﬂgz

SEQ IDNO 3; and (b) a light chain variable region
ézﬁr'y f&ﬂm@ h&ri T Rio %bﬂf»ﬁﬁﬂé*ﬁ@ SR ac ﬁéﬂcé\'@ SEQ ID NO:

pre erred |na i on” conpri ses: a heavy
74chuhn varrable regron conprising the am no acrd

3@? il %gﬁ ech:%fn v %lé I%‘plgg coi%l’;lmgl{l% th(e%}m[?o Ac'r(g éu&{ag PSE% I](:)) fN 0:

e reg Fon €0 m no acl d sequenc
75SEQ I D NO 10 Anot her preferred conbi nat i on

es gﬁé a h%§%¥ chai n variabl e region
gEEPre IWSCPW Pt sequence of SEQ ID NO 4;
a¥la bédvy 3hdih YAGabld kN ¢arm| ﬁ@hgethé 8B cRIERdnS agsri@ & NO:

am no acid sequence of SEQ ID NO 11. Another
74pandf erred conbination conprises: 25(a) a heavy chain

g%r pghteﬁ%rﬁg?am&eg@h o8k Hsr ﬁle%mlrtpac?@re pRAUPIEQ 19]NO:

chain variabl e region
76conpri sing the am no acrd sequence of SEQ ID NO 12.

Another preferred combination comprises:

(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID NO:
85; and

(b) a light chain variable rcgion’ comprising the amino acid sequence of SEQ ID NO:
86.

The antibodies of the disclosure can be, for example, full-length antibodies, for
example of an IgG1 or IgG4 isotype. Alternatively, the antibodies can be antibody
fragments, such as Fab or Fab’2 fragments, or single chain antibodies.

The disclosure also provides an immunoconjugate comprising an antibody of the
disclosure, or antigen-binding portion thereof, linked to a therapeutic agent, such as a
cytotoxin or a radioactive isotope. The disclosure also provides a bispecific molecule
comprising an antibody, or antigen-binding portion thereof, of the disclosure, linked to a
second functional moiety having a different binding specificity than said antibody, or
antigen binding portion thereof.

Compositions comprising an antibody, or antigen-binding portion thereof, or
immunoconjugate or bispecific molecule of the disclosure, and a pharmaceutically
acceptable carrier, are also provided.

Nucleic acid molecules encoding the antibodies, or antigen-binding portions
thereof, of the disclosure are also encompassed by the disclosure, as well as expression
vectors comprising such nucleic acids and host cells comprising such expression vectors.
Moreover, the disclosure provides a transgenic mouse comprising human immunoglobulin
heavy and light chain transgenes, wherein the mouse expresses an antibody of the
disclosure, as well as hybridomas prepared from such a mouse, wherein the hybridoma

produces the antibody of the disclosure.

13
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Anot her preferred conbinati on conprises: 30(a) a heavy
chain variable region conprising the amno acid
se 3uence of SEQID NO 6; and (b) a light chain

2rPPE07E%Y egi on conprising the anino acid sed’&:@ﬂ@é‘“’a‘f’s”gz

SEQ I D NO 13. Another preferred conbi nation

conBh ¥ & ERoyneraspogh e st Rt Bishat p & i dfig B fpmune
respbike in a s{tigct dorhprisiig aﬂhﬁm@teﬂﬂg toaheé subjergihe antttmr:tp,rdr smﬁmen-

t he am_ no, aci ence of ID.NO 75. 5 Ano
bingiing portiqath @sﬁpfﬁ@g dFoBRRHORdBL the immung yesgonse i Ape a%?%ls

maaaralte@b |P%efé:%gl'y0ﬂie aRBEy S ihe dlshl%s@%ﬁlﬁmééél SinSRAYENRGRor@ses the
SEQ | nd b) a |ight chain variabl e

impwge tﬂﬁp%w thé FW@FCE hén %ﬂ(ﬁﬁl@)rﬂﬁn@élifﬂlefése theantbodyiof g dnyeption
n}Hst, %the% gr ﬁ?e!@?e@ tl%rlﬁmg.{ E?& farelaely ﬁ‘@shlfj&t conpri ses:
eavy chain varia g| on conprising the am no
aci & $ﬁn{ldnemspecm,fthtsﬁezclb@rd\1®ovﬁﬁs a matiod of intibjting grawghof tumor

bl
colfdRaaniR R RaE R AR SEER 14 & R AT AT GG gy amoun

of ghi sai- B$IJAQmﬁ’5miyb&, anflgén-ﬁm&lﬁ@ bértioh ltﬂdrcdf emat dhtibodies of the

ant i bodi es exa e 0 i sotyp
displopzp ﬁ%%tnr?fslrrsﬂo for b lgﬁﬁ Iﬁﬂh?fgé]th@gﬂ% ‘E)téefai‘ﬂ 1 antibodies can be

usddiAEERNbSin OHGhadsn WAk a®intFBIITLA dfiBYRIT R diflostleNOF &
chain anti bodi es. The discl osure al so provides an

exmﬁmbm}% janenizedrgs fullyi ngnaa anB THouyibedy ¢ande used in the
meﬂ-loﬁ%lf lgrbge%oggltowﬁn bi ndi ng portion ther_eof, i nked
toat

utic-agent, such as a 20cytotoxin or a
r adImﬁWmmSpmttbqo@scld'dmee meidésnethodbStoeapnga tiéstieus

iogE RGP G bt BRCIs Sor sl sibusRheetegtve
ambuntkogdn tti-BTLA antibody, or antigen-binding portion thereof. The antibodies of
the disclosure are preferred for use in the method although other anti-BTLA antibodies can
be used instead (or in combination with an anti-BTLA antibody of the disclosure). For
example, a chimeric, humanized or fully human anti-BTLA antibody can be used in the
method of treating an infectious disease.

Still further, the disclosure provides a method of enhancing an immune response to
an antigen in a subject, comprising administering to the subject: (i) the antigen; and (ii) an
anti-BTLA antibody, or antigen-binding portion thereof, such that an immune response to
the antigen in the subject is enhanced. The antigen can be, for example, a tumor antigen, a
viral antigen, a bacterial antigen or an antigen from a pathogen. The antibodies of the
disclosure are preferred for use in the method although other anti-BTLA antibodies can be
used instead (or in combination with an anti-BTLA antibody of the disclosure). For
example, a chimeric, humanized or fully human anti-BTLA antibody can be used in the
method of enhancing an immune response to an antigen in a subject.

The disclosure also provides methods for making “second generation” anti-BTLA
antibodies based on the sequences of the anti-BTLA antibodies provided herein. For

example, the disclosure provides a method for preparing an anti-BTLA antibody

comprising:

14
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second functional noiety having a different binding
specificity than said antibody, or antigen binding
portion thereof. Conposi tions conpr|3|ng an
VEMRIOBBIE0 or anti gen- bi ndi ng portion ther eof FCHUS2007/084792
25|nnunoconjugate or bispecific nolecule of the

di s¢l osur, h eutjcally acceptable carrier,
ARG MR R SR TR L R AT

CIsCcdLdide iheisaBlebl® dbfShe SoupbddsEeRy & SED MYNER! 14,9816, 17,
thereof, of the disclosure are al so enconpassed by t he

183 % &7 .od B2, andlor iR hzpqusnse é‘@saseﬂeqﬁebfrepéh%sfﬁw Gagpigiing of
SE O‘éoioe bE ﬁcﬁ’.ﬂ %46@.‘}1 7%0 Q5k 88 eJth%r ﬁ@%ﬁssgf]ﬁ&céﬂﬁhs selected

expression Vectors.’ reover, osure _
fropr the igthei candisting 9§ éEQdDri‘d)Qs éécﬂnﬁi% |2§; 3y 3hyitPaand 89; or (ii) a light
ch%nUErla%ge r%bllélnlagtlbrb%9vg ureléésjesclé)rsr%plgmc A d{/ 9? {l}gtsls selected
frogh me |gﬁﬁ1prcel;151ﬂl$lgw€BEQEID MOHREABNBS, 3;5[333;3&' exs 80,90) &udds, a

S paiEnen S, DN lorm produces e uthiadiosh,

40 dus G5, QSULAE 48] DV bilamd B6RidHR Y (TR IBRE4NSE thAlis 8dledtEBER the
response in a sub ect COﬂprSIg&j& nlnlster|Q% to the
i én

grogipspesisting ﬁéSBQtIDBIB‘ay 460#7, 4Hi4% HdbhZptnd

th

r oaraterifhat 6 AeBRRS Ere Uk 1 T ohCTRARL regign
antéhody bophynast saideequérse beisg s@ecetmfmm &® heatyi shalnatapigblo region
and 5L SR8 Rl IINOGL SREASE | Mar G0 PUBLERL 1o L8 Rac

e 1 nv

onéﬂdﬂﬂﬁﬁmbmh&mnmﬁEQ&ﬁs the i Mmune response |n the
subj t he di sclosure

further aspect,
pr o{FScFéBreés”i‘fe@"ﬁSEerB‘fl a‘?t}?ﬁa%ﬁq?"?‘fg Q?%W‘%f turmor cells
I N Btk RiaReds, and QBRI BENEF (BEMkRMHRIdsRHE Wil be aSphiin® Gbmahe
t hera eutlcally ef fective ampunt of an anti-BTLA

follgitin led descptipnyenl aypmalenyhish shquirhnatbe cagruedrpsdimiting.
d dnl
T AEEUSR B, EOELATLL B i AMESIA
Citdﬁdm@sehbut thit applicdtion arsexpomsly rmbiporatad ltekeimby eafierencBTLA
anti body of the disclosure). For exanple, a chineric,
humani zed or fully human anti-BTLA antibody can be
Bridf Plscr el B ﬁ?etﬁmv.ﬂggl | nhi biting tumor growth. In a
artner aspect scl osure provides a mnethod of
t r eﬁleumg} Aeghop tisoniclre de BdigeaEQ D NOs 6B) axdtamino acid

ni ring.to a bj ect
seo RP (HERAPTT ) B Pheder it BRI Rn o e 18 e
moﬁd&ttlm’éad)gr_)nbody f &lhﬁ @108 dSliEﬂp{ﬂmgOpDir)I CDRf21($1BQ E0MINO:Topand CDR3
nt i i.es of the dj.sclosur e e erre or use in
SR L bregnoflharaglﬁiuaawe@n% gy ations agse
indiksed. i nstead (or in conblnatlon with an antl-BTLA
anti body of the disclosure). For exanple, a chineric,

hunkigiedd® showh thel rylchghmeawpe (@EQQIDaNDl 5wd @mindysid
o8 (0D SG NG b AR A  Mpe poppgons
antibodpt eragC@lee(ﬁEQrm N@ 212), CDRD r@smelsmsae) tam:thDRagsE@ﬁh

I a subj ect ni ster to the su
MOk 26 e BB T RSB A Y S SRR PEAR RS P oot

ant FigeR-2fl hdive thedflclebQi: Jea@e"ne@(SE ROt ba}anarmﬁmamﬁ
response to the antigen in the subject is enhanced.

sequense APEQ Je AN Q2 06616 hp@‘ry drianprieble @gtoumﬁ theftH Yumana
g MipAlo2 [
mofe im0 2he CRRIASERIDN0E, F5R B IR ARk iy oprs
preferred for use in the nethod al t hough ot her
anti-BTLA anti bodi es can be used instead (or in
conbi nation with an anti-B;%A anti body of the
di scl osure). For exanpl e, chinmeric, humani zed or
fully human anti-BTLA anti body can be used in the
met hod of enhancing an i mmune response to an antigen
|n a subject 30The dlsclosure also prOV|des nethods

o o o, = A g
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(a) providing: (i) a heavy chain variable region
anti body sequence conprising a CDRL sequence t hat |s
selected fromthe group consisting of SEQ | D NGs:
W@ 200887654007 18 19, 77, and 87, and/or a CDR?CE’@&H@H%””
that is selected fromthe group consisting of SEQ ID
7
R A T A T e
indifat®EQ | D NOs: 26, 27, 28, 29, 30, 31, 79, and 89; or

i 430 S0 el A0 B

emqqsmrir@ NOL a)gofoﬁe Lf@@c]hdﬁ) DERable32gioBaf th8B4HS Bumab,

TR O TR Y T W

(SBQ IDHNG: 463 reglchs aftdelifidatedhd LV ardHgHRline Bt vatiod £DR3

sequence that is selected fromthe 10group consisting
indigated=Q | D NOs: 46, 47, 48, 49, 50, 51, 52, 82, 92, and
97, Fi ure3Ashév@mé\hﬁc@éduags&lheﬂc@@%mm\@s NohBfrhifly acid

residue wthin at |east one variable region anti body
seienredREES, I&T&Odﬁscefqh@mey Heimgrigble e&guudoffth@}ﬁlz hgnaeavy
monhé’lhﬂal VG0 erhe‘i%ﬁf‘(ﬁq Lgﬁgi/ 1@665%&3@}36% N ezil) L 9NEDR3
Arnovaria Ie regi on*an ody sequen t0 create a
(SHE(Q IBIN@IIS) pdgiams etk delihédnaitind sledy emtbbgermhde d&{vadions are
expressing the altered anti body sequence as a protein.
QEiﬁﬁ features and advantages of the instant

di s gl AT shitdvlslthduchidnad @Qherlcs @R T8 NORl6H Paidghino acid
detai |l ed description and exanples which should not

Se%m(ﬁa@d%lgo; Prafhelight ehoin vasiablspeaionse! the 3C2 bwa%lﬁe’@glonal
ant%ﬁpa“ﬂﬁe%m QS‘EQegﬁt 2 gﬁ)g @ﬁﬁ’{zF{S hirshes: ﬂgtaﬁd“tDRs (SEQ ID

applications hout I's appl 1 cation are
NQ;xIﬁ) rgiiny ajericbngatadzand theh'é pui hgdmyllm@dqwemm arﬁzmdlBatctéf

T T

se@emme{lEQ IDIEQ 199 olfihie likht chaintJadialile eag;onodfalnerBGmhunmml e

| on of the 1B | ona h
monaRe BHRSEY 1 A CRRp e N RO COBY (P v Rase FBR:
(SENPID 26): 408 S ar/RIifklddaa iRy andl halive ddaivatiéhshre

germl i ne derivations are 25i ndi cat ed. Fi gure 1B

indigtsds t he nucl eoti de sequence (SEQ I D NO 59) and

\a/1 g]r F%bfce pgsélﬁ)?%n 0 tﬁ%ﬁ 5%&%55%%13 Ig na d ‘“‘g%g‘_\’/.n
seqiibee (BEQ ID&EOQ 4)Df NE@ hesgy chaitDREEISE@IdnING 6f8‘.91)maamd

S [.D NO ' a ' he
mofony BRI e T S T FIHD 02! PP SR T ah B DR
(SEQUMSIC: 129) regine afel ddindieduan e \ S ddonlike ddibhiiizdre

anm no aci d sequence (SEQ ID NO 2) of the heavy chain
indicgfedapl e region of the E4HO human rmnocl onal anti body.
Ther bR ls{ 603 Neleof ) eq 2 J-FD KB: U and i
I D NG 27) reg| ons are delineated and the
seqverasn dSEQ g@rNﬂ)q Y@ ofithe ilightt dheinyvagiatde fegitined thed®AS human

t
mogobief oo e PRI 25 E BRI G aeh RSP #pli cors
(SBQ UhN:150) fegions hlkleBndatgiaadthefv hdve] dedibiind detiiatidns are
ponaqcl onal anti body. The CDR1 (SEQ I D NO 33), CDR2
indcafey | D NO 40) and CDR3 (SEQ ID NO 46) regions are
del F@ﬁ@tﬁﬁs@% theRicMoAtsedudies @E@ﬁ) Her: 'SV)aEIn'd%ﬁﬁn@zEc‘?d

i ndi cat ed Fi gure 3A shows the nucleotid

seqyenta éPE@ Uégffég 9 of therhess) chaingyasialile tegiomiof t@eu@@m SEQ

e bR ' t

mohiSidh afteofy THECORTXURCIANT R TR ECHERP R 4 R

16), CDR2 (SEQ ID NGO 22) and CDR3 (SEQ ID NGO 28)

regions are delineated and ghe V and J gennline

derivations are indicated. Figure 3B shows the

nucl eoti de sequence' (SEQ ID NGO 61) and am no acid

sequence (SEQ ID NO 9) of the light chain variable

regi on of the 3C2 human nonocl onal
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15 antibody. The CDR1 (SEQ ID NGO 34), CDR2 (SEQ ID

NO 41) and CDR3 (SEQ ID NO 48) regions are

del i neated and the V and J germine derivatians
WRateLres Fi gure 3C shows the nucl eot IP&érstzommmm
sequence (SEQ ID N|O 62) and amino acid sequence (SEQ

e

e b R e T i S
irdEpted COR2 ( SEQ | D NG 42) apg CDR3 20 (SEQmI D NO 49)
region e i ne. .

de?i l\%ﬁ %ns hg‘P’% Eledq&& quence &E%uﬁggﬁﬁa%%&énotaﬁg
sequerce GSEQ ED MuBUen ﬁﬁthé BEHD chiin NeXiatibgegian df theilnB2 ainan
PRGN G110 B TR RORE dAL R CEOUP NOhEDEBREDRS
(SEBED NO: MO redibhs arCB ek SEGd Be NQind2Bbmd doRRRicA5 aleSEQ
ID NO 29) regions are delineated and the V and J
indieatefli ne derivations are indicated. Figure 4B

Shovs; o1 ¢ ANiGH € Bleirdel &%%@%&5,3%( é%@) A0 faﬁa affHd acid

am no-aci d sequence ht chai n
sequerica BFEQ e rh) of the hea‘@,@éhalh wmaablmamolotitha IESQf.‘?thumdy

g B 1R R L £EQ BIRCE I SREBRATSERRNY: Bng om0

(S‘E@HDINID gErragibneard delineated @mtsthar\&ndrjcyeﬁﬂtrecﬂcrwanons are
ure 5A shows the nucl eoti de sequence (SEQ I D NO
mé‘? ednd amino acid sequence (SEQ ID NO 5) of the

heaVMFﬁEGB%hM@§th@lﬂhﬁeditﬁﬁls%gée &Bo 1bhE8: 68y ABM amino acid
monocl onal anti body. The I D NO.

seew (FEQuE Nk )13 holdthetiehs ch@seamb@ xgion ghthe Eéé?éwglaar e
d
o Th DKL REBQ DR o) e SEEHn) RGOS 491 ha CDRs
(%élqlﬂbﬁ@e SPsEgonDradrling4tpd amtitha v a1d Jgemd inselguestions $8EQ
‘? I\p 12) of the light chain variable region of the
mﬁ £ human 5 nonocl onal anti body. The CDRL (SEQ I D NG
37) ,FigioRZ sh&EQht Bligdhend 4 tha Bﬂlrﬁaﬁﬂ sepleadd 47 thd(heaﬁﬂ.kham

ons ar del i n ed and he V. a
"aﬂlég‘ﬁ?%ﬁ‘?‘b Beywth ﬁ‘&h&’&f‘% aerm ine Vi ZF‘%dgad’i”Bg s §T?<5Wé°et(ﬁ%Q ID
NOugéeot i de sequence (SEQ I D NO 58) and ami no acid
sequence (SEQ ID NO 6) of the heavy chain variable
r egi e shows ths ptenmarhel t!neamm@eudéﬁwenmﬂ thyolight chave

I
PR R T e R B kMt FREGPRER P
N@&0id i ne deri vat| ons are indi cat ed Fi gure 6B
sho th u otlde S nce. and
i e SPUE e A ERER DR 20 o iehta o T DY e
vayidble adpliéh dsmm the RemEs R By 21 4R 6¢i@8éduence (SEQ ID
antibody. The CDR1 (SEQ ID NGO 38), CDR2 (SEQ ID NG
NQ@)”-and CDR3 (SEQ ID NO 52) regions are delineated
and gifige Yo a{bqu%gﬁrgmﬂeﬁfe@fqﬁg alﬁlﬂs 'a&&%e E&e'o@@leQ%t}lﬁglaln
Figure 7 shows the 7alignnent of no acid
vagielle evpiaen GTE4Revittethe unhmgermliae iVa léﬂé améngi agivl sefluced (SEQ ID
N E the human germine VH 2-05 ami no acid sequence
(?Aéz ID 20 NO 66). Figure 8 shows the alignnent
of tm@ra]icm ﬁlwvaehe:lahl@aﬂmh ﬁﬂl:lbf&hd)efmmh §1c1t1 s@jns:(cﬂ%m hea-v;i ¢alne
I on, o B4 wt e urrang | he 7 am
vaEjEHie R RECE Y BERP METREETE 0 B Ui oemine s Rss (SEQ D
N@lgggnnment of the amino acid sequence of the heavy
chain 25 variable region of E4H9 with the human
germine VH 2-70 am no aci d sequence (SEQ ID NO 67).
Figure 10 shows the alignnment of the am no acid
sequence of the light chain variable region of E4HO
with the human germine Vk A27 ami no acid sequence
(SEQ I D NG 70) . 17
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30Fi gure 11 shows the alignnent of the am no acid
sequence of the heavy chain variable region of 3C2
with the human germine VH 4-59 am no acid sequence

20930, 68) . Figure 12 shows the HGTYRAF084792

of the am no acid sequence of the |light chain variable

regi : : :

ot d Bl 2 st A TSRk Bt of el Bl ain
vagiablg megiort of FC2t with tarhnwamgdrohlise §ubhd emipb acidesequegér (SEQ ID
N hai,n 5 variable region of 3C2a with the human

g'e r}1 ine Vk L15 am no acid sequence (SEQ ID NGO 72).

Fi gWigurd 43 slivewshd dlgnalehigofnbedmiad atib eeqasios@f deilght chain

sequence 0 he _heavy chai n varj able r.egi qn of 6A5

VAR A SR S Ao GVt SR P SR QSEQ 1D

NOSEQ I D NO 66). 10Fi gure 15 shows the alignnent of the
am no aci d sequence of the light chain variabl e region
of damiredd phovsdharaligamenicat thg aang/reidserugnge9b thediegyy chain

EFASRAEE SR i DRl erpiine vy 20NN fid SoRARMRSAD

NQ16&).n variable region of 11E2 with the human germl i ne
VH 3-20 Ny i d. sequence (SEQ I.D 15N ST .
F1 an RS e ERHRTE A R echaih 8 tiighe chain

vasiels|s espien off6 ASheitt thg himahgerlivav| akl emiregiciiseqdendd GEQ 1D
_'S,}é%the human germline Vk L15 ami no acid sequence

Né\ﬂ ID NO 72). Figure 18 shows the alignnment of the

am 1R | 6lsIRAYURNIRNAEnt dTehRAMY aGd) 8dqlerd of BleihdBlyechain
:Eggn of ES8D9 with the human errﬂir?e VH 2-05 am no

re
vagghle regiqnaf1d B2 pibthq iyman segpljne Vi 3-20 aming acid spguenpe(RdEQ 1D
NbRey.al i gnment of the amino acid sequence of the |ight
chain variable region of ES8D9 with the human germine
Vk Adurahd shovwadhakligomerirod the(aSE® adi pigquere pf theightahain
2 hows e n of hu T I 73)e
iS50 RS S RS TR A B e
N@&3)2)and am no acid sequence (SEQ ID NO 74) of the

o e ENCT TN T M o R
vafisHH o fanNPES D8)wii e hibdheh deBlhd 1V, D5 afo 48DiQ0&nc8(SEQ ID

delineated and the V, D and J germine derivations are
N@&§fhdi cat ed. Fi gure 21B shows the nucl eoti de

seq ) ' ' Q

b Rl Hois i Mehmfior ARtanlh 84 3huhos BRUETEE: oot
vadigitisregiomend E8DA owthahahureart gdomtiye ViTh27 GbiRb atiBEQUeDcaNSEQ ID
N(EO) CDR2 (SEQ ID NO 81) and CDR3 (SEQ ID NGO 82)

'eé)p'ons are delineated and the V and J germine

der iFvdikd 200shods the JagieRdd @thuman BTLA (SEQ ID NO:73).

Figure 21 A shows the nucleotide sequence (SEQ 1D NO: 83) and amino acid
sequence (SEQ ID NO: 74) of the heavy chain variable region of the 10H6 human
monoclonal antibody. The CDR1 (SEQ ID NO: 77), CDR2 (SEQ ID NO: 78) and CDR3
(SEQ ID NO: 79) regions are delineated and the V, D and J germline derivations are
indicated.

Figure 21B shows the nucleotide sequence (SEQ ID NO: 84) and amino acid
sequence (SEQ ID NO: 75) of the light chain variable region of the 10H6 human
monoclonal antibody. The CDR1 (SEQ ID NO: 80), CDR2 (SEQ ID NO: 81) and CDR3

18
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Figure 21C shows the nucl eoti de sequence (SEQ I D NO

98) and am no acid sequence (SEQ ID NO 76) of the

' in variable region of the 10H6a hu

%%‘ﬂ‘%ﬁ“gﬁﬁ anti body. The CDRL (SEQ I D NO 9&?“@6@7’“8”92
(SEQ ID NO 96) and CDR3 (SEQ I D NO 97) regions are

L i t he . f : are

(SER IR dthinahactipBlih a3l Teh T BRINL A ANBEE,
indibmtecami no aci d sequence of the heavy chain variable

L T i i i helso s WP heB R ER H R0 B Pt A28
se@RavS(SEQEIBNOY e thedight iRiraviriableaedich sfahw E0HG lfnahhe
g obmvo koG LR S ol i ot e com
(SEQIPNO2H) %g@ai(]m al}er&nﬁédtairm e Phand NEerdilih® Qerpatibhs are

_ sequence Of the light chain 15 variabl e region of
indicA®h Wi th the human germine Vk A27 amino acid

seq l i . Fi :

nucl t? ‘;Te%lieés%J éQa lﬁ@ ngygn%%ﬁaf F’B af%“%‘%f 5 Héég\ﬁlﬂrglg “g%fyg fiain
vasadesgea of $EKH MOhNE iian gefmlinecVin2d9 wmdrvedcit sequanad(SEQ ID
N_Sg'on of the 4C9 human nonocl onal anti body. The CDR1

é' ID NO 87), CDR2 (SEQ ID NGO 88) and CDR3 20 (SEQ

ID r[%@urém}) shbeg itiengdiganent ¢ kﬂemﬁﬁﬁce&é@&&iu&d&e ofé‘i&he Dgktretiaia

germ | pe rivations are indjcated. . ., Figure
va@%ﬁﬁ%{%@ﬁ&%%%%%@ﬁe ¢(\5ERS anpinqesid 9%36%&535 ID
N@ETH®o aci d sequence (SEQ I D NG 86) of ‘the light chain

vari abl e region of the 4C9 human nonocl onal anti body.

The Fepri24 sews o alignmey pf theprang Sitsenpenvoof te fighiredain
va@ﬁg%@n@%%ﬁ%bﬁv{}pthe%aﬁ g%ﬁﬁ% ﬁrﬁgﬁglé%d;%@d ?equéﬁg (ém ID

germine derivati6ns are’in
NG7gure 26 shows the alignnent of the amino acid

f .the.h i i i f 4CO .
or ¢ RS stolS eGSR i N8 bl e
sec(uﬁﬁ@ (BEQNDN66335) oﬁﬂEi}QWya;fhEitﬁh\&hiﬁMB reighﬁ’l oAl hh@ﬂmnﬁna;ﬁf
t a n Cl sequen 0 e | C LN | e
monaglpeH, 2B§bo8go TR HEEELIRNO: 8 P DRe (R0 TR ST fivat coR3
(SEQ 19 NS R fh“gﬁm@ HeQelila¥d 249 he \F,i TYHRET ge gﬂ}fg@ﬁﬁﬁd@tﬁf‘é

_ concentration dependent binding of anti-
indigatddbodi es t o BTLA-CHO cells. Figure 28B and Figure

2 OOEREURIH HAhs RO kLRI Asgiie (SEQ ID NO: 94) and amin i

seduenati (RFOLID MBI #6) GHABedighl chainrvasalde napet afalie 40P ldegpmndent

ol ARty o CEACHAER PP SR R BAIbARE 49 e g3

(SEQED N@:@z?)pegnfns YRl deRhkdtedthi tHB T AvdBNidrnaal esivamsmared
. to their binding to other 5CD28 nol ecul es. B. Depicts
mdéfrﬁ‘fngen specific control. Detailed Description

In j .
| o of BRCh He dpRR S ine dichfd ARl B 62 pludy chain
vanabhioegion af 4@9 wiith dlet lesnanigatmlirierith 308 einfriozald sgquencBBER 1D

Nd-% gert ai n enbodi nents, the anti bodi es of the
[ é | osure exhibit one or nore desireabl e functional

Figure 27 shows the alignment of the amino acid sequence of the light chain

variable region of 4C9 with the human germline V, A27 amino acid sequence (SEQ ID
NO:70).

Figure 28A demonstrates concentration dependent binding of anti-BTLA
antibodies to BTLA-CHO cells. Figure 28B and Figure 28C demonstrate anti-BTLA
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10properties, such as high affinity binding to BTLA,
| ack of cross-reactivity to other CD28 fam |y nenbers,

iJity to stimulate T and/or B cell
‘%B‘é["}%@&g‘%i on, the ability to inhibit bindi ndJfUsaeeos+m92
or nore BTLA |igands (e.g., HVEM to BTLA the ability
an'iigodi&%r et BVE) Bingﬁlgttéjﬁ?t?.‘:‘(ﬁjlb%el'lsnin\é'cgﬂcen&%n%gédg%ﬁ‘t
to stinulate antigen-specific nenory responses, and/or
marwer.abi lity to stinulate anti body responses.. In sone

enmbadi ne t he antibodi es..of the.. i sclasure .
C hITE 20 el iR bE iRl bR S S fBRAEE A, Depiors
birdihgspeaificite bfvariobearainBTha dhsisodids chinpared sctheis bihding t®other

rived fromparticular heavy and |ight chain germine
C’Siﬁ@@ E‘é‘?%ﬂ@g%tséﬁﬂ%ﬁ“isgﬁ’ﬂgﬁ febl ar “structural
features such as CDR regions conprising particul ar

am no acid sequences. The discl osure provides, for
Deuidipbescription at ed anti bodi es, net hods of naki ng such

20 gnti bodi es, i1 nmunqcaonj ugat es and bi.speci fi o

ol TR ONCSPEGr it e SUCH SR ot latedfiomoctond] antivodies,
paRRtAlE G A GRhoESTHD AsitolRE thatBINE SpcdifiRglly RBTIK.I Biodias,

|nnyncon£ugates_or hi specific nol ecul es of the .
emiod ppendsy e antibpdigsef Hisrdissloswre exhipih angipranorg desiwable fungtiopal

ot I h ‘ .

Py Rt R o) bl (BT 1k of (IR refM I «d Gnék D28
family nisodesstha ekilityaip sbmelatef T a8Vor ¢alk irelifetatiomthecabiility to inhibit

- Q-0 in viv The. di scl os I | at 3. J
i ey ot R B g T & YRS BT, bl L TEhBE ot
of asmovadells v iippthe abiity @istfmbesansigelispreific atneiry edsponses, and/or

infectious di sease, or to stinmnulat . protective ..
theghi 5 i i e 2o oSG < b SSHRPORIT G e pRtdiqp ot the
didcTORUHREnHiBIP &R S8 BurfcSedponsed YA JARRMRMN 1S tE v @Dy, @he antibodies of the

anti-BTLA with an antigen of interest). 30l n order

digclpsprepapradosived Bpm particulapBeave apdhljats shaw germiing ggquences and/or
A&d 34-0Qh dthial ' edhpesh i i
coglgdi t onal réfei?it%i%t flg%ﬁﬁlge% gﬁc eh%sgtﬁ% f)%oﬁgtir?oughgopuatmctu%]aé amime
acideseaieness. descri pti on. WO 2008/ 076560PCT/ US2007/ 084792
The 4 er,m. B and T | hocvie. atienuatar” a + BELA!
gond b UbisRE Ribves KARAGEH i Rhes AR5, AfflodsdF ibang such
antibeliesgit@mwicoriBgstes and 6fspedific mbleome®snpoising ehdgmtibadies and

ot o SRR i S SO o b

mdiddutesof I SReGRIRS ot her than human. In ot her
enbodi nents the anti bodies specific 5 for human BTLA

may Ibenothsrpsneetethy disslosire pertdins to mathods Biinhibiing ssewjthied tumor
Ni_hi.t- ies,. t hes t.ype i vi
coffi «ubie SR B0 BT g d ¥ PRTERD AR il of
inlgbitihg asndrkell gompl 214évearfihedisaloste abolephates ofmdihuda of BThg'the
t hadt has gﬁgbank accessi on nunber. NP 861445, %he human
anigqdies L0 FIQAHYE 8% IARUNCHETROBEC: 15 Wil FRURLRASTICASCS FucgEe,oqmser or
infRdio(is diR¥ash ¢ it SHmifl e 2 PKAEHINE antb RS EGHoMelortd QimSulfE
10 nutations in non-conserved regions and the BTLA has,
anidgansPaGfic Hpmyne eRonsess-ghiby icoafiministratipnof petirBAE At Wigh an antigen
of SHSR) BTLA of SEQ ID NO 73. For exanple, a biol ogical
unction of human BTLA is to suppress an inmmune
r es poorses thatubhprasentdijelemid maebponsecadilyandérsgpod3 Terin ®rms

consi der ed .be egative l.ator. | S. i
areCERARRRE AT At pSel BB b Shon s JdGiod gescripton.
reducing IL-2 production and T cell expansion
(Wat anabe et al., Nat. 15l munol., 4, 670-679, 2003;
Chemmitz etal., J. Imunol., 176, 6603-6614, 2006). In
addi tion, a biological function of human BTLA may be
having, for exanple, an epidppe in the extracellular
domain of BTLA that is specifically bound by an
anti body of the instant disclosure. A particular BTLA
sequence wi Il generally be at |east 90% i dentical in
am no acid 20 sequence to human BTLA of SEQ I D NO 73

o "
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The term "i mmune response" refers to the action of,

for exanple, |ynphocytes, antigen presenting cells,

‘ﬂ@?ﬁoﬁ%t'c cells, granul ocytes, and sol uble

BEr8Lul es 30 produced by the above cel | SPGYUS2HE/N84792

liver (|nclud|ng anti bodi es, cytolcines, and

co £h} ke a 1

COTRETEALD LURE WAL aiuaE SAA L NPLASTRAR b o v
1n‘iervhaxmgea@jypahlhbgmhlsl¢s ‘Gelatts, 1snfomnsshcueslogsﬁr§mtogdawpanalogs For

<Xy TS TP S C ke P R ROy pross eac

witBEDA(RIn Spedies bihesth@&shuman. In othererilsidginaits the amtaddizt seoific

BRI, ST ol BRI L

spbdigtorRIRY types O Bods Beffcﬁﬁt}t MRS Huan @erawsfeﬁﬁab hihm
one portion of a cell to another portion of a cel

segueaer BEEA} sichandic ,smnabée amipg poid spupngecof hamap BAEA that has

|
BBk o RATP) 81042 1528, B AR SRRl o
hupraa dHAs of SEQ 6P NEuZhbphaiing, &ir eagnpls,scohseeved nmgations or

ane of a ce cel | ac
iRt Py ed ispioalunf BB Bl Wi bilogica
funiciof s the.human BTLANeE SBY 1D Nant3., Umﬂyxan&?;ﬂe rdficdogied fiirtion of
her i ncl udes who) e anti bodi es % anti gen
o TR e e 0 et ceporsemoh P L BOPPREn Thatés

BRIAY @n&bdtas Berhel{egéﬁve réfulatét. 3 s @Qﬁmnﬁﬁﬁﬁbﬁoﬁxﬂotﬁs that are
gl ycoprotein conprising at |east two heavy (|

mv,qh‘éﬂdng resleing \Her2|Hrwtlmandémﬂllr@tpmm@r(%@am@mtéh I3t

ng-l @?0 @9’%%03 theﬂuﬂlté‘gﬁall 9F fim F{uﬂgl' rl%%b 68[‘4 ,0b66) R
ac héavy chHain’i’s conpriséd o Reavy

addiion alkjhelogreglfomtl@abbhlammB'éﬁA Ity éoie rlna‘aag \i’bi) examqjlaaaxhq:am;:c in

o B R AR SO f B

didclogiwe. chain is conprised of a Ilght chaln varlable

region 1 evi at ed hereln ht _chajn
conéY %ﬁwcwﬁ%gﬂb% SeflHence i ser}s W abiserand i %ﬁwﬁn p@1no acid
se%@ﬂ&rtb $8haf BTRRACFEHBIINNOES anﬁQ%nt)ﬂﬂ a@ﬁﬁo Mid FRULANRat G fy
e further subdivided into regions of
therappiap geid |S%€b1|ell¢et3§l being hyvmen wbereasmaradde Bil) Aduniae AtiA rsercgences
of b8 BSicd TP murhll) I ARAL AR ﬂan{aﬁgﬂ@gmggeé Ay IS
cons ved erne franemor r'egl ons f
evésﬂ.atﬂ@stﬁﬁ%),&s?’é’d 98% dr9p¥ddEiiiesl tahdmﬁmBﬂ"LRl%sfSEQIDaN@éId In

no-ter. nu 20 carbo m nus e . .
certdif PRI oA Fn & e A3 YishfRl Mo AikGe g il ming eid
diffdienceafrbmlih€BTEMiI®BEQID N 3h eRyettadidinlddBhents; BRitghan BTLA

domain that interacts with an

contain a bindin / an,
may isplfg o mere tl@élrgf’raﬂlen Pegloshdan . 3, Reordnapipe afid diffpsgpce from
m%&%@sﬁbq}pﬁw%n%&nm fi %egétgz%ihé t(ﬁso{fﬁg herein.
t1 ssues or actors i nclu varl ous ce
[ mn]"hetemaé'hmrrumaregzonseéfréferstt@ﬂle@eﬂldrsgf fon ebxaniyee, ﬂyrnpitocytes

th I i cal I t t
et e g el b on i el Ry b R0 VIR gk files
prdd@tedsiyntat ¥bovartliddle P (ih€lidipg attbobizsdyldeines, And Edthflédent)

to one or npre fragnents of an antlbod that retain

that prsultyin se Fgﬁ"@&a@ﬁ%ecﬁ% desErqtion ot o ekualnaﬁoraﬁ@mglaerm@@n@ody of
1n\ﬁa_11nﬁ%)aﬂ1!)§en@ %llpgﬁﬁksﬁﬁgﬁ@cﬂﬂ‘%w Qtﬁo?cﬂg | Rzl lesngr in cases
function of an anti bo can be per E fragménts

of ayftoimuhuyiity-or eﬁ@olhglaaitlnm;latlcaxwmabbm d@llmm tisgues.
fragnments enconpassed within the term "anti gen-binding
portion” of 30 an antibody include (i) a Fab fragnent,
a nonoval ent fragnment consisting of the VL, CL and CHI
domains; (ii) a F(abl)2 fragnment, a bivalent fragnment
conprising two Fab fragnents |inked by a disulfide
bridge at the hinge region; (iii) a Fd fragment
consi sting of the VH and CH4 domains; (iv) a Fv
fragment consisting of the VL and Vit domains of a WO

VNN NLNA PN I ANV AN LN LN A NS A ™ 5\ P
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single armof an antibody, (v) a dAb fragnent (Ward et
at, (1989) Nature 341:544-546), which consists of a Vg

in..and (vi) an isolated conplenentarity
%@%P@?ﬁﬁ%ﬂg region (CDR). Furthernore, altholGHFSRY7/084792
two domains of the Fv fragnent, VL and VH, are coded

for RysisePahddsctdanRthwal?RYers AthOBiokIREM relatFnStp between a
reconbi hant net hods, by a synthetic 5 |inker tha

vasistfsignalieansdustipe melsqalenthatplay arpleingherasmissinnoha pignal
i i Lyt "
£ o6 pet ol A0fto MR 12 s p2 FLEROFERE vl
suefage recdpitortiinetudag, f§rk38@pleSuplendes d 20 pBxes28 madevdles capable of
ton et at h988%1[n r.oc. hbhl..Aéad. %@i. USA ermb £
fe%%“é%?é‘%@é‘ﬁj‘ © SPIRGPESUEh &Signd AP Y BIShp megbrge of 2
celinterdtasiple@f becalebpassatorof the prebdiediselosre is the BTLA
"antigen-binding portion” of an antibody. These
regii9Thody fragments are 10 obtai ned using conventiona

t eChiHeqatas ak BBV bhOrefdRAQ0 WhEi ifdfidel whexetahﬁb@ﬁés,an@%

the fragnents are screened for utility in the sane
anjgeihlindiag fragment (i ac tanbgrmitiadingportiog )mr yeglaehadps thereof. An

"o A0 lers 1Pl S0 BlnBrisinaIPERAMIa LD chilths 42 (48 light
(L nhdiisod ieesqrhxawtﬁd]gy dlsﬁléﬁde bmdsamtan geiigeo bmdmgf lpfqrtmrtthereof Each
e. d. an 1 soQ an 1.1 Ca
e e BosBited o SOV PR ¥ ahatt reRBE b PledheRil &5viy) ana
a He'isylaemxg ¢c@1aﬂahme%bmdmenlﬁeage e]safuotdifalramtlggan Bﬂoﬁqbnse@mfthree
| S at.e antib t sSpeciJl ca 1.N
S B Crnd o Eadl ett Dk HFOPBTISFIRLA IEh cohEB yar il rgion

(aBtteBdbdhérBings W, $and 4 BNt LN LorSRRLSidn. MY BAX @hain 8dhstant
i sol ated anti body may be substantially free of other

regien isfompripgs afrong Hompia/ Gr- ElteeYi &l e regiaas ¢agrbegurther subdivided
I

g EAOR 35k 000 gl coMBRAEARAS s o,

inefspamtd Witldsegionk &raubresnmré caiseytd termleeﬁuﬂnawonkanglmm (FRh) nEach

Vit OB BeR PG R BRI Y periBa R ol fiffius to
caftpky-ofinus in the fﬂ]l‘tﬁmﬁ@bﬂdlbr fERHQE[ﬂ’Il; FR, c{SDRz;ﬁ?é{\“;s? ﬁ]j)Rj FRA.
| €S

herein, is in ed to include antibo
Theerialie eefosg Pﬁﬁe %F%YY\HQF‘@H ‘b‘glé“ﬁs EORAIR A ingngrde A hesppteracts
wikteg Qﬁge@rﬁed;eﬁétm%gl&emfa@ ARHOGRes38y Thddifie the binding of the

i mmunogl obul i n sequences. Furthernmoré, if the antibody
imgompglobiglirgto hiostsissues or fggﬁom inchidimg verieisaalls ¢idhg ommeresystem

T

i nclThel &rmﬂ‘mtmgeadmmﬁmgpordotés:fmhntdmdp (te diniply Mamibody portlon"),

os RS atOBy0 P TaHB BT LS St ot g el it
sp¥difically ®indty as glge?gghgygugqrm@ N[t 'hEls ekl SHown 1BMRNSAntigdLbinbR g

term "human a as used herein, is not intended

fuscgion af aneniibad candwinseformedity fagmenik of & lklength agiéhodyed
ESEOI G5 Beene nAOLEE YRR 13R85 S fion o
ansetbeliydedude (i) a Fab Tragniest; andonovaient fregroalt onalstiag bf the ¥y, Vi,

CugBaTh ool TheRi BB AL Grat oo St
it 4<d1e1nﬂdec9§d R RIR T SAORRETRRRORTAQRALER, o

ons are derived
theseq ahCgsloniamsp(ie) efbhagment tonsisting dfitha N, amh¥g deanahs of a
anti bodi es are produced by a hybridoma whi ch incl udes
a B cell obtained froma transgeni c nonhurman ani mal ,
e.g., a transgenic nouse, having a genome conprising a
human heavy chain transgeneyand a |ight chain
transgene 5fused to an imortalized cell. The
term "reconbi nant human anti body", as used herein,
i ncludes all human anti bodi es that are prepared,
expressed created or |solated by reconblnant neans,

o o,
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the human anti body, e.g., froma transfectoma, (c)
anti bodies isolated froma reconbi nant, conbi natori al

n anti body |ibrary, and (d) ant i bodi es pr epar ed,
gﬁg&@@@@ﬂm created or isolated by any other neanssiohassi7oz
i nvol ve splicing of human i mmunogl obulin gene’

SRR B t) a ke BRI PGy o HE (SRTFRAD BRI 200,

which nmmtd@faﬁ& CDRin;egd grisamisaatde pmmpidmﬁrrtmty ldetepnining region

QR T T S ER——

foa By sdp@_fﬂ:eeg‘enes;l thelp @ax;sblbjoﬁﬁti e.(ilrthec]tcdmbﬁLahf mcﬂh}idsabﬁﬁ] Sqitlsetic
an anlna transgenlc or hunan egue S
hrﬁ@ @g Blesythe i p b Bred 12 108 & BHaL fhayn Brithichie e Aad U
regaﬁhﬁﬁauat%'f&n?ﬁ@ﬁ%%ﬁm@fec&l@@(k}(b‘lv@ Héjsﬁéle Elﬁﬂi W%cﬂ), ibeg,
reconbi nant anti bodi es are Sequences t

Bigdet af-<d9%8) Seieace2 42231486 and Hstears! @Jeﬁr?%)rf’e“ovﬂfﬁélndc%&l
U§,¥ §§§§*§P§ss3ﬁué§§h|g%h%% Mo a§é a1¥éﬂ hithed B Be RS Qﬁﬁggrg)assed

epertoire in
wiﬂan dnertczrn’f ialtlgeypbmdmgpentlsn‘t tnf anhetlbmbrl ﬂbcbp aglilxsly fiagmgnts are

ob!r:agpl\gg L%H’{g n&}ﬂnag éeﬁéglgunecs Pc}/ th L Qemﬂ-hs"’]‘(vlggls 3 [gg and the
ﬁ@lﬂteints?@b/sdfi@ﬁagfur atilg idthedfht gRArer aﬂﬁke iretict aﬁﬁbdam@yl
spec l,C 0 a antlg are _ use i nterc ange .
her t 1#?5 ?ﬁ@og 2 msaﬁf H%{mnr i5 dRisndsA fq:'ﬁ? mgann%odly that is

subR@Rialll GRE b oth& zﬁﬁb(ﬁﬁés' HAQM g different antTééﬁlctsﬁé CicitH4NBR., an
ant i body derivatjives" refers to an i ed form of

isqlpied priihedy Hhat %@l@yallyeblgds BH.4 tﬁrﬁ“bij@iﬁléﬂbffe‘t ofeangipadiesdhiaf
sp@ﬁﬁca@i%%ﬂbe{nu@%%heﬂ & ?@d)&n 1%%]?(3& ﬁ{t%b%)hfﬁ%%&ﬁgalllg#mds

anti |ntende fer to antli les rn
BTDRBY, hmmyen tee cd@sﬂmdvn‘t}r omtlien antigens; suahers BT Lanmbleeules

[ . f
AR D e ey i Sl il R P RSP s o
ceﬂﬁlgimﬁtefiﬂ(‘ﬂnﬂﬂoﬁaﬁdnﬁd%s: may be nmade wi thin the human
franework se

nce term"chi nt| bod
i nt éfamtso a?féqnaf %n“;ﬁgx B dmaaog! gﬁmt@ﬂ %Pabwsed
hef89ted} 16 ﬁ‘ﬂk&%ﬁﬁﬁ% & BitiH6dy HOdofIEsUTRBR BNE%l£ %oﬁﬁ&hﬁdﬁe A
const ant regl on se uences VWO

morgeRnazesh @ﬂmsggwﬂ@mmml@b@@ng sregificity pncdafniie for a
paﬁﬂ:ﬁ%@ such as an antibody in which the variable
regli o sé’quences are derived froma nouse anti body and
th e Tdue e tnathimee gitdodg's giresed berey & intended edlintluderamstibodienn

As used .he n antibo hat,
ha B B ih seiop® Bt W Pt i B R R ifionsee dervgd fom
hunfh @erdilthedmniinbiibod sefhaincddi FdghdrAohyiTaR: Blibiywohhim a
KD of 1 x 104 Mor |l ess, nore referably5x10 8M or

copgany region, gheopfta Apaion alsgds S e hyregisgerpiipee mmunoglobulin
se@leﬁf:e%r gk }ﬂu:'ﬁaﬁ(a.riltf%g%ﬁ%ﬂﬁe €8Ssure may clg\hg a&ﬁ%@md‘?@ﬁ&% Dot
C ,", as use ereln, Is 1nt e e refer to
enarsbd by Atinen geratlime aﬁmanqgwlmilm Séquencen (4 gaadytamnsmyenluced by
teracti on.. wher L he . rm " Kdi & % Hse
random orsite. spec‘iﬁc mutagene31s T vitre of by somatic mtation vtvo% owever,
the term "human antibody", as used herein, is not intended to include antibodies in which
CDR sequences derived from the germline of another mammalian species, such as a
mouse, have been grafted onto human framework sequences.
The term "human monoclonal antibody" refers to antibodies displaying a single

binding specificity which have variable regions in which both the framework and CDR
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10herein, is intended to refer to the dissociation
rate of a particular antibody-antigen interaction. The
‘(R’ﬁ)r%llg_[) as used herein, is intended to refer to
I EEWLi ati on constant, which is obtai ned BGTWR20076984792
ratio of 1Qto Ka (Le,. Ki/K ) and is expressed as a
BORREBohAI0R oM Bnmb B6ullreq@AtdsPeglo RS can
re%%%F[ntaerm rﬁg usi ng g(e l#]neg est abql shesd In the
emghodiment, pshfelﬁtemanenlomelpmidnﬁmdlqg @teeprnfiltmedm by & hbridomgfwhigh
i r
indes R Yo shoatieaPort Tl BHE LA SR BRIRE ' £3RANR e mouse,
hatfing a@eadms ccﬁmsrts&ma human heAg chsiadrahsyeet md 4 light tleimtransgene
h affinit or an 1gG anti body refers to an
f“%ﬂttg% ﬂ%‘?}izﬁ‘b KD of 10'8Mor |ess, nore preferably
| e Nihe ﬁerine‘i&:oﬂiﬁﬂlaﬁt\&ﬁlﬁ]aﬂﬁﬁ@)d@yefag n@dalméreixo incldds M Biman

| ess for a target antig hlgh affinity
anBboshigsihat aEproRarsd. ﬁ%ﬁre%%% élieatzéamsp%a;by reomppant m?ﬂaf such as
a)emﬂpdl@s isolted hoﬁafafnlamntay (e.p] Qﬁhbﬂ&e)ﬁﬁf 15%11%\%9% ot ype
refers to an anti body having a K | ess,
trapyepheomese el fab hymargimninoglobelysgeney enrn nibridopa Erﬁmrablhyrefrem
(d?'\élcfﬁFed Sf?eé r?elowel, r%ﬁ&“gé‘ﬁgsn‘%‘ﬁ?}gﬁ @rgntari%is{ ?élllq}an%fgﬁﬁe%% eXpress
the' lmmndmmmboc@ne g ffomi anedrisfdesma) dc) areibbéies Bblasd fiema recombinant,

mal s. .and non l's a onhu Dr | tes
coR B akipien HPeh Thottaaud (Ao Ren ERRaIS, ATSHObTared o
isdl@6d by 85 otk Gneans that invée spusmgﬁpﬁnﬁﬁﬁl 1ﬁfm1lnb?105ﬂlﬁ10éeﬁ§ ure
are described in further detail in the follow n

seQueneas ¢e PHRSDNAequepaasa Such reprsabiaant hypan érﬁ'tbp%%hlaé@ vggiable
reél&?s i W EdHARE EmA Gk SHACBRL BEibAESle BYiRA rﬁtoh{:llrﬂn% germline -

unctional features 30 or properties of th
imaynpgloblilassequeseese kneqplai embpdinagnts, bowsves smhfécombmant human
[
B SRLChT L i B BT oL Sl B0 Bl Y
husipn dsEqgerR:esis mk@ly)n vnFarmfrmnahiupa,gemms;mtdl thadye ahinblaeid

di scl osyr e_ bi ta BT
seastspEs b e bStoBaF oL qtpi et gmtiogies e seencesiat
while 8BY@dd flonX addretatdillt6 huﬂnas rmiing vaahd vB tqdeddel, P8 dioes
of the disclosure preferably exhibit_ one or nore of

natuppdlyesist withinghemupaganBbqdyigermline repertoire in viyay) pj nds t o

(by "GaE ot Sofp ey & bt L0 e

en@ﬂgd\bmhemea\athamltmguﬁ(gﬁ)les nh| bits the bindi ng of

HVEM t n addi tion dine

ot 1 PR e keaseBreie i gt RRe "Ry PHatc foren
anfigdn' @iusel nbvadtangaably heteibwith @ térin 't laatiiRdly WMok tEnds

re pﬁnses % stiml ates antibody responses; or 10(c)
SPeCHifagy fsan ‘cell growth in vivo. In additional

embayli f%ﬁt“ﬁmw&tﬁﬂéy a Bk ROf £ nRidifiddSorm of the human

di scl osure stinul at
antibody, e.g., a conjugate of the annbody and another agent or antibody.

The term “humanized antibody” is intended to refer to antibodies in which CDR
sequences derived from the germline of another mammalian species, such as a mouse,
have been grafted onto human framework sequences. Additional framework region
modifications may be made within the human framework sequences.

The term “chimeric antibody™ is intended to refer to antibodies in which the

variable region sequences are derived from one species and the constant region sequences
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I mmune responses. That is in some enbodi nents, the

anti bodi es of the disclosure are antagoni st anti bodi es
and revent an HVEM nedi ated i nhibitory signal while

¥ ¥F>%8nbodment s the antibodies of the di seCDESAET084792

are agonl st antibodies that activate BTLA 15and

[ EX\IM?. G ad er?letrc{r)eé%ﬁugh ¥ an¥ (%dty %e :tlﬁeg)s(a%r %}%
selfidnResrrt HerdvedBrond a moxsel a(ﬂtIMdyranH ﬁ&s:,onharn Glegzidroselupimes are
clBTLAﬁvw t;ﬂla KD oé (% x 10-8M or |ess, binds to human
BYEATRI A UPARENEPOX- « 10-9 M or |ess, or binds to

humags BEE Aerdint Bn aat%aiyoﬁlatbes?azﬂaﬁujl bifdd & faa BT A Xs Hedded
Mor less. 20An antibody of the disclosure npy exhibit

togpkpr tocrsnRbadydhat binds pehuman LA witha Koeaftlur HE' My dess, gaore
B r -9
AR 1907 M g, EMRr o Y A 100N il 3 x 10
Mpirdetsng ability of the antibodies toward BTLA are
00Ul D 8, A kS LRGB! < DHBTBlGy b S assoiaton

West ern oroary | neties
rafd JfQIpeﬁlcafaf hritiboYy-afk dgeh 'i‘rﬁerﬂmdnbﬂﬂér% tRd @Rn CRL.RR “K,,” as used
assessed by standard assays 25 known in the art, such
heasin oy uﬂnﬂed)toere&na:l the tissocktint edtd &f amstaybar fmtlbodyahmtli ng

in%g%&li)lil btlbﬂe S’a?‘fe use] 'h?ﬁgl g}ar Aeddo e%i § hedissociation
cofbth ORBich $ élﬁ’!ﬂnéﬂ‘lﬁ&n a@atm% Kl 1. YEB0) ad disexpi0ddedas a

and 4C9 Preferred antibodi es of the disclosure are the -
mplapeanceriratien Ol Kemalpesden antibpdigs cap bpidetenaped wmemethgds well
established FPHE artlgx efeﬁ@&'ﬁz@thoém d%@?mmir%%@kﬁ dr @htibody | Is by
structurally characterized as described in Exa )
usingzrface, plarsrr@nvmawnapra’erablygéqxg@rm@smf SYs®m suel 39 9! 1acore®
Sy§t 6A5, 11E2, E8D9, 10H6, 10H6a, and 4C9 are shown
EQID NGs: 1, 2, 3, 4, 5, 6, 74, and 85,
r es pexised bdryin, thi eerdHfhapha aﬁﬁnlaf(‘i ifel andgl antiledg ref&C2@an atibody

hoy e @ 19 S8 ore sty MBI e B R Paerly 10
10 s$£aeRABsa Rfgel Biti 5654%6\%92‘111 eBG2nity6 Bﬁmdm%]e@g vark @63 bther

10146, 10H6a, an are shown in SEQ NGs: 7, 8,
angbo%sotmes fgr ex:g@pley 5h1g gfﬁngﬁ’dblg@ng f%gﬁé@t{,ls@apy refers to an

an@ﬂ)&ﬁfhawl@ta \}E&hoﬁ’f MURRIE nitid g@f&’db@ﬁl&% R &véh xlﬁ&ch

sequences can m'xed and natched” to
Pr@ﬁezﬂétyel%tl*ﬁ@r leant i - BTLA bi ndi ng nol ecul es of the 5

di S% ug)g& Rerei T’JhAte n‘ lfbé%tloi];l(:lﬁajcs{lﬁg H]%ﬁ(l d rann ghlﬁg.n rg;l. The

ant | I es cah usi n assays

texdhe Shhinash aaﬁmule 1ra:lhdie$ all txdmbﬁmmg gemmﬁmag and Ebi-HAGMals, such
Pr ef er abl ) , and chai ns are, m xed and

as pophunag p H%%Cfrt?sé‘lmsas » FAVEicaigkens, ARIEbIRns; Feptilgs, erc.

is r\eﬁloa@%ge@& mh@dﬁawﬁé skt abdovibad lmﬂ]ﬁrer Yai® SAHE R wing
Li kew se, prefera y a VL sequence froma partl cul ar

subgqslionsai ring is replaced with a structurally sinilar
VL sequence. 1O0Accordingly, in one aspect, the
AS-BELASMR RV des an isol ated nonocl onal anti body,
—or aTﬂ‘Tn [ pr ndi ng portion thereof conprising:
(a) The Iaaidmyhas lodihe disslosab lae qheugctgnzaddxymartmuhgﬁmntmm features

or %%@%Tt%e A %&tlbso%%e% c Fgr%xﬁéﬁ e ﬂt g}?g bgj@ gfg’sﬁl’gﬁft&aﬂ? toO]:fSTLA
(eghbind tb h@rhan BiTBARNY arayatﬂsgrdaetgmnmpmdnsom& SPECI@NURA as
aC|d sequence selected from 15t he group consi sting of
cynpeplegs Ierkeyy Prgferably, gpantippdy gbthe s!scb%e bipds to%%mm high
wherein the anti body specifically binds BTLA,
preferably human BTLA. Preferred heavy and light chain
conbi nati ons i ncl ude:
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(a) a heavy chain variable region conprising the am no
acid sequence of SEQID NGO 1; and (b) a light

g‘h vari abl e regi on conprising the am no acid

e‘lﬁf'@?{%é %0 of SEQID NO 7; or (a) a heavy ch@&l/ns2007/084792
vari abl e regi on conpri sing the anino acid sequence of

af§§ i Nbdpie ,WIde& B @ lb 7 9dr 16R31rRe S B@Ek%ﬁ&%é&fbftm

i Sl ng the amno acid sequence of 8;
dl(czht)sua: mefaxﬂylyodxalbn opa i mbteefittedfpliowiog nlpﬁm@fmgcsr he ani no

ac! 4, SARNSRGEG! pPPSEQ! AN F0apfol @ 2 Tiant chain

ron conp no aci d sequence of
SEQ (b):}idid@not&nbslﬁntl(aﬂﬁ bﬂd IﬂtemtyaIETthnCDm il o4y @n ICOS; or

conprl S ence of SEQ ID NO 3;

and ¢ “hg’qﬁslﬂéeli? f;ﬁ&ggﬁtgfﬁ eg| on conprising the

am fIﬁ a&cﬁh@ha@ &ﬂw&%t.@fthéﬁ@ BﬁM@hnbl)Qles of thd Q(sal)os@e Baabiythe
chai n variabl e region conprising the anm no acid

follevingsbwraglrisde®) 1D NO 4; and (b) a light chain

varl(g)bgtem,g g@ggﬁn&gyggﬂoﬁgegg the am no acid sequence of
SEQ I'D NGO 1I; or a heavy chain variable region

conpibl Smmglawhentdmﬂmﬁsmsﬁ, gequence of SEQ ID NO 5;

andr@ lninfbi 't&%r Cgpgh‘g‘fd{%{g"ié‘?ﬂbl e region conprising the

sequenc D NO 12; or (a) a heavy
chailn a&canormbémbwcﬁlgemm tizoamynir B BlL A gntithodica ot the dtsclioshre stimulate

: f SE h
A ABPErFe Th b FT ST PRTHES A bR e
anfigoMEQntibbdid and Prevem)an I VIEM e dediad 1ﬁhf%ﬁ6ﬂé&l§n@l wige! lﬂ Bther

conprising the am no acid sequence of
emhedmeny the anfifertiesaf e displosprtsreagonist ewbe@ﬁ%thﬁtsai%atq H‘ELA
anf ARdeAk lmuﬁmy @gﬁﬁ 19t SERed fe M, B12ia.(8) @ heavy
aln variab I on conprising the am no acid
s eqdeeferahly, tll@nssqpi}i ancmo hyman B%BA(Va)h aKb ofh 16HM or less,

blﬁ%%ﬁ@nﬁ)é‘f%% PEEREDEBLAGe 106 1 0RAG BB BUPASEiOPL o of

M ileny, dribéndam mnnea:cmms e.qmanqeowen&e@lmm aBb] x 107
Maw %b) a light chain variable region conprising the
&hi%id aci d sequence of SEQ ID NO 86. 15l n anot her

as et antibb®y ¢HBCHiOGsNUR: 1RAPMEREang RbBREIi&@Softthddbove-listed
conprise the heavy chain
features, such as two, three, four, five or more of the above-listed features.

Standard assays to evaluate the binding ability of the antibodies toward BTLA are
known in the art, including for example, ELISAs, Western blots and RIAs. The binding
kinetics {e.g., binding affinity) of the antibodies also can be assessed by standard assays
known in the art, such as by Biacore analysis. Suitable assays for evaluating any of the

above-described characteristics are described in detail in the Examples.

Monoclonal Antibodies 1B4, E4H9, 3C2, 3C2a, 6A5, 11E2, ESD9. 10H6, 10H6a. and 4C9

Preferred antibodies of the disclosure are the human monoclonal antibodies 1B4,
E4H9, 3C2, 3C2a, 6A5, 11E2, E8D9, 10H6, 10H6a, and 4C9, isolated and structurally
characterized as described in Examples 1 and 2. The Vy amino acid sequences of 1B4,
E4H9, 3C2, 6A5, 11E2, E8DY, 10H6, 10H6a, and 4C9 are shown in SEQ ID NOs: 1, 2, 3,
4,5, 6,74, and 85, respectively. The Vy amino acid sequence of 3C2a is the same as that
of 3C2. The Vy amino acid sequence of 10H®6a is the same as that of 10H6. The V;, amino
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and |ight chain CDRls, CDR2s and CDR3s of 1B4, E4H9,

3C2, 3C2a, 6A5, 11E2, E8D9, 10146, 10H6a, and 4C9, or
caonbi nat i ons thereof The am no acid sequences of th
WIS 1B4, E4HO, 3C2, 6A5, 11E2, E8D9, Pf@ﬁé”““&’ﬂﬁ””
4C9 are shown in SEQ I D NGs: 14, 15, 16 17, 18, 19,
acili/seq@endesDi || BA £B419; BCLeIGRa, FAS, 1amz JESDEC Il(ﬂH(S‘; EIQHém,mﬁ& 4GP are

snaringy SECAD SO 2,8 S FEMA, P 12805 Tomas ottty 2. 25

24, @9en tht cadD6F (B&e ah @RS LAGhy to g’f@-\ and v ad® Vv sequences
sequences of the VH CDR3s of 1B4 3C2, 6A5

E4HY,
can be-5mixed pod maigher (o givatc athyr anteB T binding rpiesales afiehs
discfysure! BTEG: bla(%n% 3Psuct? 1?11)%8 'an(?/{glgtcﬁ&i’” fﬂ?ﬁ?éﬁtcbﬁ’ 6d dsted g

am no acid sequences O
th@lzizdmsmays ®AGibed 2B 268 Dothe EQ#ioplesi(e1do ELISAY. mefembby when

a[n(alri]igé %r%Ergg(e(g tf:l’ﬁj’ed’ ﬁ.ﬁ’g s%ch%hce?f'sd p%rélalll,}%rn\g E%‘VL g?mng
is tdp&céd(wiﬂﬁ)ﬁ@ﬁudﬂfrallﬁﬂmﬂﬁ%‘@seqﬁ&c Bik2aise Qﬁ&ﬁralbl'yEZVL sE&EB&.ce

1014 and 4C9 re sh 39, 40,
frojy 2 PaFSCalg Y PaREE FrepaGE VARG SR g 5P iehetne
anm necadinglys aosRASRSt, Me didtfosiie pdIRBS af {soltdl mérbctdnal
3C2, 3C2a, 6A5, 11E2, E8D9, 10H6, 10H6a, and 4C9 are

an%bﬂswnor aptiggcpindingpertion fhereahcommisingg 50, 51, 52, 30
82, (% hég cffn véﬁféer%lbﬂ@é&{ rishl}an %QR%J&% YaBegRE Selected

eated using t
fromh the @@ rpnSeipgof SEQ IDFNGs:dt é,|3n§ 5016 T4rauch 8%; @gd cal

I n:rgbr?e% V }Il(?fénts v rﬁﬁ%&ﬁ comap[%smlgeaﬁb%mt e %ﬂv)lence setlJE:te%r]Fgom

th@mqm(:drhaﬁn@@ﬁﬂﬁ@m Nioss? 8aptithodilesix am, 76i adl 860 BTLA
and that antigen-bin C r ovi
o i Ao oAt BRI H i buidre Bita, iy
Pr@%cﬂheav@ﬁﬁ;gh@&iﬁn%ﬁ&ﬁﬁ@ﬁ@l@ﬁe :and Vk CDR1, CDR2,

and CDR3 sequences can be "m xed and mat ched" (La,
COREF & BAVHFRRRFEIHbIeARIPh SRR e e BBINAPSIE SCHBPARTt o h,

sif) E9000 866, LR tRje RSB PR
ofSEQdDIQQFYOITLA binding nol ecul es of the disclosure.
BTL E |n%1nvm.§% (Jn eq anqllea ch hed', anti bog
can R TR OB ]’?ﬁ"gass S‘élgé F1'684d %Above
SEQNID N@. 14 hﬁd li:'b!)a H]Dkl@ts:hém vgrlablﬁegﬁiﬁ\%omﬁnﬁﬁg)ihe amira) 481 sehuence
géﬁfﬁégg]g, when VH CDR sequences are ni xed and
of §Etd K& CDRI, CDR2 and/or CDR3 sequence froma
par {dyCithed MidisS PMBIRG ib1$ cduBitishgaRe Ahinb aad§ udidewral Iy
simlar sequence(s) Likew se, when Vk

SEQs@ﬂé@c ésanér(b) nilglwhand'amhlfewe@n comprishmRthe 2ObRACKHewenCe
% ence froma particular Vk sequence
referably |s replaced with a structurally simlar CDR

seq(@ncle@sy chalin vatiable rgon emthrisingakpanian tcitl eedubrce of
rdjinari | ill.ed artisan that novel VH and. VL

e At sba T pletheBined iy Slneeriing OB Bcifeaece
ofyﬁQQDQﬁ@ruNbrCDR regi on sequences wth structurally

sim | ar sequences fromthe CDR sequences discl osed

her &) r2 hegyy ehsibearighlsiregion ¢aventising thanmine a¢id sequpee of4Ho,

5 8%,

SE%C cor gl ng d% A héil[ 3 F’ as lee%gl%ﬂt@ %[gﬂé (fﬂ]g%@ ggﬁl ?{édmfh%queme
of PEQUDING: Hnorsolated nDnocIonaI anti body, or antlgen

bi ndin ort,ion th reof. conpris

chalh TheRr i vl ek ra i st d
sequence sel ected fromthe group consisting of SEQ ID
NCs: 14, 15, 16, 17, 18, 19, 77, and 87; 20(b) a heavy
chain variabl e region CDR2 conprising an am no acid
sequence selected fromthe Ayroup consisting of SEQ ID
NOs: 20, 21, 22, 23, 24, 25, 78, and 88; (c) a
heavy chain variabl e regi on CDR3 conprising an amni no
aci d sequence selected fromthe group consisting of
SEQ ID hEs 26 27 28 29 30 31 79, and 89

o P — o o o
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(e) a light chain variable region CDR2 conprising an

am no acid sequence selected fromthe group consisting
of SEQ I D NGs: 39, 40, 41, 42, 43, 44, 45, 81, 91, and
VR 2005815¢%) 2 |ight chain variable region CDRET/USI007/084792

conprising an am no acid sequence selected 30 fromthe

sigh Y Ror STk ARl pngly el ic eBion Hhunddes 8 poith acibiequence
ofsﬁ,ezcm)‘lﬁ@all,;yorbi, nds BTLA, preferably human BTLA. In a
preferred enpodi nent, the antibo conpri.ges: (a) .a
ooty HHh CU: PPl s RIS Lot &g et o
SEL%ID D) 62arldgBY ¥ lightahBinwasi aable@ioch@ginphsi kIR af@iidcidiegence
SEQ | D_NO._ 20; (c) a heavy chain variable
0f§8§@rN%Dﬁ3 conprising SEQ ID NO 26; (d) a light
chai L-aBhLn [ &QR;O rgﬁ{m{i Welal I 2;
(e) (g %/?%k? chai{l%&\?gaéﬁsabl e regi c%ﬁé(f%%ééggi?%%u_g?ﬁg#SEQ
SBEQIINGO: 34;and e} a light chain var{gbje rggioh gérnprising the aimoabideequence

[ 8Df§3 conprising SEQ ID NO 46. 5 In another
Of%rﬁgflgﬁ}re’d énbodi nent, the anti body conprises: (a) a

heava) chaivpchan vakble regoh cnnpEBRY thoapino acidgeddegeldd NO

s ) B T SRty e

of SBORDI 8ONE; SEQ | D NO 27; (d) a light chain variable
region CDRL conprising . SEQ ID NO_ 33; 10(e) a light
chai® a/kaavyphadn YagblsHegapReoersvgtes spineeey! pesurese oo,

. . -. - .o V -. 1 .
ST, I ) 05 9
of ERQdBIMENE6. the anti body conprises: (a) a heavy chain

var i ahl .Qn Y . X .

() "5l SRRk S RIS B L el Aot e o gha
and DgitiChaid ZDRIS( CPRAs felaVYR thafi 1B4yBEHABICE, 3ET, 6A5,0DR3, ESD9I,

j.Sin I D NO .28;  (d | ight chain variabl

10fB i RO ohhsor LTS R oo Sl etdighpigt eV
CDHiof | B EAD, 6 Co eAA NN 1 EDRRDOO NGHAE, $hdYCTEQshdWNG SEHLID NOs:

and (f)_a Ii&h@t chain variabl e regi on CDR3
l4clonptiilds Wy 1BEG: prd Noresagstively. AhetnEe apif sp@iepesg of the Vy
crahdi BBEard, BE2 K3, Y. FRPIPIARE Snd 464 & sFoIBRAEQ ID NOs:

chain variabl'e region CDngggn'pri si ng SEQSI D NO 1Q6; >
20,21, 22,23, 24,25, 78, and 88, respectively. The amino acid sequences of the Vy
CDR3s of 1B4, E4H9, 3C2, 6A5, 11E2, E8DY, 10H6, and 4C9 are shown in SEQ ID NOs:
26,27, 28,29, 30, 31, 79, and 89, respectively. The amino acid sequences of the Vy
CDRI1s of 1B4, E4H9, 3C2, 3C2a, 6AS5, 11E2, E8D9, 10H6, 10H6a, and 4C9 are shown in
SEQ ID NOs: 32, 33, 34, 35, 36, 37, 38, 80, 90, and 95, respectively. The amino acid
sequences of the Vx CDR2s of 1B4, E4H9, 3C2, 3C2a, 6AS5, 11E2, E8D9, 10H6, 10H6a,
and 4C9 are shown in SEQ ID NOs: 39, 40, 41, 42,43, 44, 45, 81, 91, and 96,
respectively. The amino acid sequences of the Vi CDR3s of 1B4, E4H9, 3C2, 3C24a, 6AS,
11E2, E8D9, 10H6, 10H6a, and 4C9 are shown in SEQ ID NOs: 46, 47, 48, 49, 50, 51, 52,
82,92, and 97, respectively. The CDR regions are delineated using the Kabat system
(Kabat, E. A., ef al. (1991) Sequences of Proteins of Immunological Interest, Fifth Edition,
U.S. Department of Health and Human Services, NIH Publication No. 91-3242).

Given that each of these antibodies can bind to BTLA and that antigen-binding

specificity is provided primarily by the CDR1, CDR2, and CDR3 regions, the Vy CDRI,
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(6) a heavy chain variable region CDR2 conprising SEQ
ID NO 22; (c) a heavy chain variable regi on CDR3
conprising SEQ ID NO 28; (d) a light chain variab
WRYIHHOEBRL conprising SEQ ID NO 35; CTms’("g'ﬁlosé‘m
l'ight chain variable region CDR2 conprising SEQ I D NO
CHR3, ﬁﬂ@lﬁ@(ﬁ%&nbés%aﬁ@m ¢ € anothL ﬁ@héﬁﬂe% be “mixed

COI’TprI S1 ng preferred
and mipdahiedreie., CDIB@ ﬁavm difonnt aneibrpdicseas | be mlxed and match ajfhoggh

ea%%%{yg?ﬁ 1%' 0}51%5111 &n df Cf)ﬁgl @Bg.?gRgi C@Egﬁ[g#%@

n vatria
CI3Eq) tb Drehl@otlﬂes antl-BTLA binding Iﬁnol)ecﬂesh&'ahwdlﬂ:ﬂmm \Bdili/abinding of

e e w%ﬂgﬁwbe@g@n it e

abb®d ard ih t}giﬂxaﬁbm (k. & AELIBRls aalaaﬁe xihlyelah? PegErmlslY, &wm \SrE@DR

ID NO 43; and (f ht chai_n_vari abl e
se@l@gpeéﬁr@md anhipatchgda the  andfpr COR3 Saapenes from a
eg&s Ve EERAC Rt ‘F"Iéﬁ]ugcsan | Mmﬁ%‘r@?ﬁﬁgﬁseq DoRgise:

wht8; Vi: GIB. sequbesay gre @haetdﬁnvlamatdbd,dher €giRoCIERR2nd/ompPRi ng
s Ryl ) DS LS, YA« SO
CDR geqmancﬁ(aﬁz It wdid b@l‘ela&ﬂl)n@p&EQ th Ehd\€Xindrily skilled artisan thétel)ova Vy
any Y2 Senese P BF S O TR 6 BoRey B esRe DR regton

seGRARs vitheruSIERILY Briie: se?ﬁenckﬂfr@;ﬂ@ﬁJ@DR@Ecﬁlfeﬁdeﬁ ﬁﬁclosed herein
enbodi nent, the anti bo

corﬁrl ses i eavg( chain
fonsgpRogisial AnElgeiee 2ophat ey FOHAG BEEIONR: 1 1E3; EYIRY, 18H6,
IOQ%QVa}ﬁth@' n variable region COR2 conprising SEQ ID NO

a heavy chain variable regi on CDR3

co np\cp@dmglysﬁ@nl()mzawec@mhe digglobureaprbvigéstandsrdated mandcidriab
a“{‘ﬁ"%h var q&{{p o?{;%%%%é} J"“}Pplsmészrg]g (s% ?Dl IN%ht 45;

and(a)a heavy cham vanable region CDR1 comprising an amino acid sequence
selected from the group consisting of SEQ ID NOs: 14, 15, 16, 17, 18, 19, 77, and 87,

(b) a heavy chain variable region CDR2 comprising an amino acid sequence
selected from the group consisting of SEQ ID NOs: 20, 21, 22, 23, 24, 25, 78, and 88;

(c) a heavy chain variable region CDR3 comprising an amino acid sequence
selected from the group consisting of SEQ ID NOs: 26, 27, 28, 29, 30, 31, 79, and 89;

(d) a light chain variable region CDR1 comprising an amino acid sequence
selected from the group consisting of SEQ ID NOs: 32, 33, 34, 35, 36, 37, 38, 80, 90, and
95;

(e) a light chain variable region CDR2 comprising an amino acid sequence selected
from the group consisting of SEQ ID NOs: 39, 40, 41, 42, 43, 44, 45, 81, 91, and 96; and

() a light chain variable region CDR3 comprising an amino acid sequence selected
from the group consisting of SEQ ID NOs: 46, 47, 48, 49, 50, 51, 52, 82, 92, and 97;

wherein the antibody specifically binds BTLA, preferably human BTLA.
In a preferred embodiment, the antibody comprises:

(a) a heavy chain variable region CDR1 comprising SEQ ID NO: 14;

(b) a heavy chain variable region CDR2 comprising SEQ ID NO: 20;
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(f) a light chain variable region CDR3 conprising SEQ
ID NO 52. In another preferred enbodi nent, the

ant i boo(l_y conpri ses: (a) a heavy chain
WAH19%(B1%85% egi on CDR1 conprising SEQ I D NO 717CTT§"(°B3/08é792
heavy chain vari abl e regi on CDR2 conprl sing SEQ I D NO

78; Nl [ osprisin
Socf D by Rk, R ICTIO) SR REEHINGORET & 1)
confd) |a§1ghgchSiﬁQahEble\I@g1cm03DI(bgozmarlsmgiﬁEQ:HhNﬁ) 9Zri abl e

(£ VS R e R ER AR R @uhingSEIING: 3% seo

| D ¥ ligkt.chZiQ vhflabdekios Cmvfaefoﬁfpheﬂg SERQAD N6, t he
ant.i bod [ a heavy chain

In gngthes g er?ﬂﬁ%@%%ﬁlﬂwﬁﬁwdgm@%@@ ID NO. " 87; (b) a

hea a%@@y%héﬁﬁ%ﬁ&ﬂl@reﬁi%ﬁUDRIQ@B%n@i‘ﬂngE%%SOSEQ I'D NG
88; (c) a heavy chain variab regi on rising

SEQ( B HREYY Bon variableregion CDRAoreprbiog SELIRNR: Db i abl o
(AR R LT BEaRERRLobidis Bl srgbifacyg, 98!

cha varla e régi on
an d(d) a light hhin \anhblgl'dgwof(tﬂml mprabﬂgéﬂ(bm NE: EDR3

coBF RSt gBR R apae el B ROf Bang )

heaMya ﬁgtalcﬁamaﬁmaﬂﬂ Rgibf GIDRS Cohigtisia@ SEQI 1D MQ: HEQ |1 D
heavy c¢hain vari abl e region

rewifﬁswefigmﬁadl@@@j %%%odvsomsmeé) a heavy chain
varwghs‘a@%ﬁmﬁmm%eg@mnm C%%fﬁﬁseg KBQYB Nc‘6916 (d) a

lig chain variabl e region conp NO.

risi
95; (b) @ reayy|cheintvanshdg regien GLIY ewmpsiging § EQDRY ]%@b%rl si ng
r e,d.egi on
CD% gg%% °§?ﬁ§’%%%&‘ ‘f"% ﬁlgm{gjg&’m%%hg SEQ Ipa% 2]
k notah a ilightt dheinanatiatiléreeion D RIDRBnpliving i SEQ IDhOpéfident | y
fromthe and/ or mai n(s), can
et B} W R PHE BRA g e Gor e e s N B 3 or
cog(ipd Eg}amhalgeﬁnﬁmteglbacnml&h@h@in@ﬂEQH@dﬂ@M&an
di ct ener at ed vi ng the sane binding
%’ﬁ fP5° ‘?‘35 B‘Eggﬂle{%mﬁa& ROEPHESS'sequence. See, for
ag?li Beav chﬂK@aﬁbI&aﬂe ion @D@l'cfohx%ﬁsﬁlig 8EQINGE! 16;
83(21: 252- 260 (2000) Ffdescrl bi ng the groductl on of a

hunfhi keayyshein Cagdlaneion PR ompgsivea S Q%Nﬂe&?\zy chai n

Ki - dzf? Qh%eggg@r‘ Qeﬁt"‘@F‘ig ?ﬁ Wm%%"ﬂ%ﬁg%ggggmg (’2000)
( de(sl@alhghtmgalggrgrl)xm 1:2702 GHR]:: dfoa:pﬁglnrg]@lEQ:MN@t 8%;n- 2
eqehbeR hanRedl Bk o) rr et ST NG feend
ant (ifpoEyhk chd?ﬁldﬁ{abfbtregbn CDRBRempNsihy SEOTBNOSH. -

10U. S. A. 95:8910-891 1998) descrl bi ng a panel of

In ggibsnprefearcd aobodiperghe ﬁntawﬁs sompnses

(a) a heavy chain variable region CDR1 comprising SEQ ID NO: 17;
{b) a heavy chain variable region CDR2 comprising SEQ ID NO: 23;
(c) a heavy chain variable region CDR3 comprising SEQ ID NO: 29;
(d) a light chain variable region CDR1 comprising SEQ 1D NO: 36;

(e) a light chain variable region CDR2 comprising SEQ 1D NO: 43; and
(f) a light chain variable region CDR3 comprising SEQ ID NO: 5Q.

In another preferred embodiment, the antibody comprises:

(a) a heavy chain variable region CDRY comprising SEQ ID NO: 18;
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=)

anti bodi es using a heavy and |ight chain variable CDR3
domain of a nmurine anti-integrin ct433 anti body LM509
wherei n each nenber anti body conprises a distin

ct
WOEHOENEE0ut si de the CDR3 domai n and capabl ePf/US2007/084792
bi ndi ng the sane epitope as the parent nuring anti body
with.affinities as.high | gher. th AL ent
mur (2 Hh R peibn Yl oarshel g HENBARRS
11613 ﬁ@@a@hmam(vmma m@@?@@ddﬁ@rkiﬁgtsmm RDR30;domai n
provides the nost significant contribution tq_antigen
bi néDrdieht Bainyggalde region EYRRE compyising .h? E@= 371). S. A
92: 252%xRE3Rin(vhAAR rdpATIIRDEdhrishe P Mo 40fanheavy
cha%ﬁ dBRB SQQeqﬁgeg%g? threéﬁ%aggﬁgsf?l, 5I-46T and
Sl - g2y lighfaehainvandmaresion 4385} IMPORAZ He: hkavy
' B : ' . t hereby repl acing
e‘ggﬁ%?ﬁﬁéﬁﬁ%g$§ﬁgﬂ%%%n%§%%bgﬁgggbdennnstrating t hat
t he ((IBRBavyaiminrvaddtdnegoo (IR I @dpismgd iSt§ BpNO: 19city) ;

and D tzel t.alL,..J. | 157: 739- 9
oo Al el GRS ORI B oy
t he(d) ﬁ&&%y@hﬁhﬁa@?@rc@fon@mm _ripmlgmm' Noe3Fab LNA3
to ea chain a. nonospeci fjc tetanu
t ox >a-h§¥ ARG 2Eae ey %Rf%@gﬂ%éﬁ@ :éﬁi to
r et @& g 1i3hNBaing a8 A6 }Jﬁioﬁicméon{ﬂ?ﬁin@mtn fah)s; &ach of
these references is hereby incorporated by 25reference
in {® alighitchaipfvgriable region W@rpgeips SEQ I NOee2-t ai n

In mg% ferled @rbbERRRL tl%'aﬂﬁl!:o%?%ﬁpﬂge vi des monocl onal
anti of note

i es conprisi Ag one eavy and/or |ight
c ha{a) a GRS clemyrmatie egioa Chdtihwwmenisiag (SEQDIAYNOs @eh as a

ti.phody, . i n the. | ti bod

T e e
Song) e ibog icﬂﬁﬁtvsﬂa‘tﬁdl&@iohMdoﬁgalrﬁﬁglam ?DNE@@; cora
conpyi Sj one qr. nor eavy and/or |]j chain
don) A TERCHHRE BHHE FREAroR btRPrE Séﬁgﬂ%la\lﬁéﬁpse of
COMpghiiask dhoin valisk AGiOMAIR dMprisR AN IHTRO: BNGhional
characteristics; Sc) bind to the sanme epitope, and/or
(d) (Phaliehtshain yptiable szieniGRRSomprFing SES IDNE0: 82.

In &P SRAAAN RHBARERL Bl AR UIRP@o! | body.  Wihin

er “aspects, t present” discfosure provides
non@g b bemdy chain ivegablesgioo GhH Isiongprising SEQ ITDNS: BEavy

and/or .l ight chai.n,CDR3 in from ' h n
it () aase TR Busbis peon LT @maktieSad fteD sy

obt @) B aeaviychsih Fafdble REFATCDRY d¥iprisivd SEE) ID Nesd;i r st
human ant i body i.s capabl e of specifical binding to
BTL) akghtshameipeiie fgonHIRl cnarpaisihe NO: PP st
Y

hu [ : iRk :
Do kR R e SRR I RO e
t 0 {embghichain verdablamggion AR 3aempbsidg SERAD NE: Bapabl e of
spacificall ipding.to BTLA. Wthin sone enbodi nents,
in SR bl KB ARER sl spPPifhy one-or more hoavy
and/[#ra HekghdhaltharablCR¥gndCIDRI forhprinpt B ID NgJ: 7Ruman
anti body (a) .are,capabl e of conpexjn% f or_ hinding
wi t ¢ 3 0EAvYcaRig VAT eregion (iR rBrisERREAEN s T8ics; (c)
Dingl b fedhen s WEri A oo CORMoRoribly SRV ROSHIT | ar
blndlng affinity as the corresponding parental first
huntsn a Sight cheigyvariatie felgodi (2R IHopipriging BUNg&X 9%erm i ne

Seq - - ' i . .aati body
of {hetERehipymiahdrehiIC SIRSIRECD RO, B0l

r egifpaliit ohaia viadabld regiloa CDRSradnprising SEQYIDAKGt 97.

i mmunogl obul i n gene and/or a 15light chain variable
region froma particular germine light chain

i mmunogl obul i n gene. For exanple, in a preferred
enbodi nent, the disclosure,provides an isol ated

nonocl onal anti body, or an~anti gen-bi ndi ng portion

t hereof, conprising a heavy chain variabl e region that
is the product of or derived froma human NTH 2-05
gene, wherein the antibody specifically binds BTLA,

Y e o = A oy
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bi ndi ng portion thereof, conprising a heavy chain

vari able region that is the product of or derived from
a human W 2-70 gene, wherein the anti body
VLM% | y bi nds BTLA, preferably human BTPAIU$IH07/084792
another preferred enbodi nent, the dlsclosure provi des

N fiohal RVIPROR Snak ta@&b%%%ﬁmam ind B ARb S0P At

por i'on ereof, conprising a var i ab
and/@QCDR2 dhdhin(sy, aldne cpr dderaiineahie bundmlg det:d'dzlfﬁf roﬁam mtiblodjifbr a

a 4-59 ge i n ant i bod cifical|] ds
co Pl A 30 DB A AP o5 e g 1 same
birRIHRQPEdRNy: batddnt ®EINRHUCBR PEQMERES Sau) fdreRhdpl8 Klimka er al.,
nonocl onal anti bod é&bor an _anti gen- bi ndi ng portron

Brigipfed e Canced 82N 3% 2%(3@%@%%@ Fedaphion ¢f@dugentzpganti-
CD3® ahtiodpuStle Shi Qlfle ¥y d’g efiabeQ rt[hm{') @ugnezzgltr-(EDBO

gene, erern he ant1bo speci
antphoef’ gﬂ-&hlﬁbmﬂﬁnﬁml Bf LMol Binl éﬁ@ﬁh’e%%ﬁi@@@(d@dmbmg recombinant

epiﬁ%ﬁ%%l%%g{oterﬁ ?%% f’%? agl u;es Bsrlr?él %%ﬁ ﬁrgﬁrﬁ%&:'y cglam &? 3 sequence

of thb @arentl muﬁmﬁ()ﬂ Jﬂgm E@m;agm?taﬁyn mﬁﬂ alal. eProe Vah AebdSei,
' r t 0 erive om a man.Va 3

U3 BEBTS ool bR oy bR it Jrinicitsnin

antoefeg hidhg ¥ h Bt Ahain bAabed cramahﬁam RF 8 LRI n€ dnti-integrin
enbodi ment e di sclosure provides an isol ated

wBaapidiords #Méogmlrewasﬁch SICTRAT AHDPGLIRITISES NSRSt sdaypnce
outlgige rrﬁ%nweamrlh %@%Ipé‘bdﬂs bahhcélﬁg ?ig%axé@%% gglﬁ qwe%gr;ﬂtg ,lgglgrrg

e product erive
antibiody wiith affinitiesas higbay h@b@dhem tbaparynt miwihs aithodly); Barbas et al.,

s B LPR-Hbe opu el Sl Bl e gPRL ol grovices e

mommﬁﬁdanradonarbmmodmugm Hnding)l Bgeis-dpiahdProg Mal. tdcad Sci.

R e e A A e L

thréd Yebe (91- 1L BR4@nhi Body) a?gaaal Hulrfad Iplater?hl 1589 A BheAhe heavy chain of
preferabl human BTLA. yet another preferred

an @ﬁb‘@wwﬁrmd al thgreby |r%%qrrle the eustine deay chay|(@PRYand

I
derﬁ'ﬁﬁﬁ&kr@r{ﬁa{t t}?é'k?lz)g?ggmgﬂ alo"ﬁﬁt @rﬁ%al X cﬁh@%ﬂe& c Eﬁd;?g%el et
al. thftmwr@l tlfé&: 7@9-@'&&16199@}@@3&@% igradithgf stwiiesav Heoeim trandfer lof Bnly

en he antlbod ecifj.cally binds. B LA
LS s L S A R
moﬁ@dpadﬁm@ retahhsetodmarﬂmﬁngrlelbmoymdﬂbadanar agfiéitedo retain
noclo ti bod or_an anti gen-bi ndj ng Bortlon
bin lﬁéﬁ%f taa .PéreﬁéFaé?) | Faphot tiess nfe\r%ﬂcr%r@rhere B yicamoratas by
mﬁﬁémgheﬂp&gggyt of or derived froma human VK 04 gene,
wherein the antibody specifically binds BTLA,
15pﬁ@roedieaiy,wlﬁwmmﬁagna_spccts, theyregsertdlorchogvre rprfe«ﬁ@s meghoclonal
S
m“%nggg#ﬂﬁgﬁhln t o@é%}%r%én |geém6%’8|n&kggvPﬁgﬁnnlanmb

hurhdmeaneibbdy, Wehae b molubeorantantibetly; wherein thd pnaxfural arfibsdpis
ign.that is the product of or

h h bl
capgigh PLERCRFRI Bdichia B Uik o A Prpsmbpdunisgash imgnive
antl%oé}lgs &arﬁprﬁhégﬁe 8r A%B&Qﬁ%y Aﬂaror ﬁ@?xt%ﬁarﬁ“dﬁhﬁ@&ﬂﬁﬂ ¢RnSLhon-

forth
hwﬁ@?ﬂéb@db’\(@] ary capzbl(eb)f C@nmﬁmg §@rsbnalurg ‘ghln, (b}ratam tha fingbomal

Y

chafyg38bs! @fhint fo PSR Auofla fRlCa I A IR as

the adfrgsporaiingpasetpl @aos-aumed arftxbbﬂgh in SEQ ID NO 70, 71, or
72, respectively); and (c) specifically binds to BTLA.
Exanpl es of anti bodi es having VIl and VK of VH 2-05
and and VK A27, 25 respectively are 1B4, 6A5, and
E8DO. An exanpl e of an ant Qody having a VH and VK of
VH 2-70 and and VK A27, respectlvely is EAH9. An
exanpl e of an anti body having a VH and VK of VH 4-59
and and VK L18, respectively is 3C2. An exanple of an
antlbody haV|ng a VH and VK of Vi 4- 59 and and VK A27

. - N NS o o
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WD 2008/ 076560PCTTUS2007/ 084792 As used herein,

a human anti body conprlses heavy or Ilght chain

variable regions that is "the product of' or "derived
WO WAF0765ar ti cul ar gernline sequence if the VaFUEHPESIT2
regions of the antibody are obtained froma system

t hat..yses. human gernli ne nogl obul i n nes. .Such

o< VGHE HEA RS Ao Ao B GERFEn R Bt ng
coRpidiiBshel J¥TRHIO Bea@D bhd/br %anaﬁxmbm tdbRaidfidng € fir® human

I nterest or screening uman i nmmunogl obul i n gene

anmboalv,aﬁﬁlyh & §<§|ea§r@memhmg§tlwdwbtaﬁ@ {1} 3yeqn-yfman
dn %I’{Afﬁ]éf 'Eﬁﬁ]laﬁ‘%t b%@f,i}é hptie &% d fl? %Qﬂﬁ%to R A0%nd
erlve human gernifine | nog
wls@qutén EBR3dontzén fr@m itiel firsiduinsee astiteidy bgplasesp &DRIgdorteén in
f
a hﬁmang g%ug;;ég Hl%gglllg?ﬁ’% b(i)ndlﬁggsgc?q*’lﬁﬁgf fﬁn%%g%o% tlé 'a??ec%x% Hman
antétekie diat 3gapdbld dfepeuifically dadigito Bmmmvlmlyhsbmb meodlments

nce tha psest in se uenc
st BT g i o b mbe O Ore e ARl g %3@3?15§f50ma1n
ﬁomﬂrﬁﬂﬁﬂpﬁﬂlbb&}.ﬁ&%m@ capabR of rc@ﬂ}déﬂng%r blﬁHln d;ﬁh* (‘b?ﬂ:tam the

front a particul ar human gerniine inmung

functiensd ﬁl@éaqﬁeagsﬂ%ﬁﬂ) &ing t&Fhﬂﬁemaém@pm FflioF @%@&F %@mﬂar binding

ff&ﬂpam%%; Bleh1 TR st3GAYR gfue to, for

“ exanpl e l,or ura??@ﬁog%urﬁlngﬁsgﬁgplc mut ati ons or
|ntent|onal |ntroduct|on of site-directed nutation.
libedieechlaving Rardeulas (icpmling $aquentas i body typlcally is at
| eagt ce?:SM &rﬂa%&‘ﬁﬁeﬁé' arl htiBOY tfﬁ%lgﬁos%fe% ris a"he%@y chain
am no aci sequence encoded by a human g

vamabimglgh ﬁbml a pargere gamdineded g qhamanmmoogobtdmrgsc ghdds a

ighe g B Hnh 0t AP NG g RObIFH A WG i Geene

S eqmm@ﬁpbf m@tﬂﬁﬁbrr&p@ﬁlbcﬂﬁnélﬁ tBe dlscm\tli]td]ﬁogiﬁésﬁd 15’(ﬂatecl

uence I n certain, cases, hu antj bo
mogpe Pl@égrfﬂﬁb@é%or 8F At ep Pk PoF isahicrogy /8“"@13;’%“%9%1@703"36 ¢han
vadBioregen masalthé ;5}0@&& Bordel it dSREH 8 MGBat ¥, GRENPhedGih the
uence encoded E@the gernl i ne i mmunogl obuli n gene.

antibpgy epeeifgal Ebingiah WOy e S g e o
emBAHTRBnIRE gl gl'as.%ﬁ ?fb@ﬁf&g i%la ed MotBLBYal 3 Qeortag %.Htléegl

am no aci ences fromthe amno acl d’'sequenc
blndmg@dﬂnbnblycrtdf,ecohnpmmggélcm&m crmemwm'rahic)@lgmwhams e penduttrof or

M RN

pre&emﬂy Hmﬁ:ixﬁB'EDAB I fiiffel pRfctd Rbadin@nt ERUERIRURNIESIEA an
the erm i ne i nmunogl obul.in gene. Honol ogous
1so gl@gal antibody, qranyatigenriindiag PEHeR tereeh tcomaﬁsmg a heavy

cha?r(‘@dxﬁgfi)feéifm his HeSrbRRHECor GO RS a Hﬁﬂé&i’vgﬁ%d degllt

chai n varTable regi'ons conprising amno acid sedquences
wheﬂamthammbhémeog?ml@ bindst BEL R prefrahly hagiad B8 quelnaosthaf
odi es scrib her ei erein

prefee BBh BT R A B PR R & B IR B Bt

anttge@mﬁfdtngq:&mﬂfn théreofacﬁmprBHgA Ieaty dath wsiablk rédiéh that is the
di scl osure. exanpl e, the disclosure

Proghg 9f erederiypd fromy oA ot o2 B Vi BlscAptibedy Soeif grdly binds
BTEANGHAG PRI ATBINA BPnotePPRI BbibAdHRAY the iRl dure

vari ab ereglon and gt chain vari ab ereglon
proyides i igelated monoclonal ax)tlhoril:e, dnenestigehdindingradr Bereei on

i uence
corg e of Sl AR SR SR I dlB R o Byl AR by
Vyu s @n@wﬂlemmﬂieﬁhhlﬁtgiy@ﬁecﬁﬁﬂlj( EinBEBTLA, préferably Bumim BBLA.
74, and 85; (b) the light chain variable region
conprises an ami no acid sequence that is at |east 80%
honol ogous to an am no a0|q sequence selected fromthe
group consisting of SEQ ID ﬁKB 7, 8, 9, 10, 11, 12,
13, 75, 76, and 86; and 10 the anti body exhi bits one
or nore of the follow ng properties: (i) the
antlbody blnds to hunan BTLA mnth a KD of Ix 1017M or

1 a4 .=

o o . S
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(vi) die antibody inhibits tunor cell growh in vivo.

I n other enbodi nents the anti body inhibits or

suppresses inmune responses. |In other embodinents, the
WORMHETSHH VL ami no aci d sequences may be 8504 CHE5E00 74792

95% 96% 97% 98% or 99% honol ogous to the sequences

t rth b

In Hgt angt?rerrpret%rr%d/ gmbo%nrg%&) ti’lc & gér{% X ?giﬁl Wﬂ?ﬁat&{l’moﬁ%& (91%3
andlredy Mir ah @giigensbimfing ;Iften@embtedf; eanpiding ligHo chxbm varjabteasagion

be obtained.b ene site-diregted O
A R R A TR
sp&iady Bﬁdmk%&&blﬁ&mﬁ@Tﬁ [Bft alther peferR, enffddiment,

61, 62, 63, 64, and/or 65, followed by testing of the
theeigsonsurs oadesap dwlasiopenagipnlintipedya PiBRnfigFcbinging portion
the@éb of, Q:oi-nphg‘lﬁ%fdll‘i?ﬁt[dhgiﬂ%aﬁaﬂe e fornl'ihdt i the éroﬁﬂét%@ gpdérﬁ/)ed from a

ove) usi finctional” assays descri bed herein.
humgn Ygéd 8lgenes imhereintthe prérboempeh@ndhdgydsrﬁﬂwe,meﬁemlydmm
e V It
it daTERREC ot e RS L B PR o
mdnetlww antitedy toman smgeerbm&;g ;ﬁananftumdsﬂ, dcrmmisntghaehghu ol

i denti cal posi ns s ed. b he 3 ences
Vbl B TD T it B e o ATOER Ve P pieren the
antfodp @dctficams bindsLBBDA, ﬁr@f@kaﬂbﬁz I BIICO U yet Bgstittd pRe&reaf

% (5) and the |l ength of each gap, which _need to be
eml ﬁ 1

Pl B dISFlgsure pEOVIdsS alarsplgrrﬁ@ﬂnoelpn@ﬁétﬂt% FegIeheds .
meYh% Cp%ﬂmefﬁér&ﬁ'nco?r{prﬁﬁi léQféﬁF&lamngﬁE & eééﬂnntﬂgt' 1% Hle%froduct of or

percent ident bet veen two sequenc can
derineddropl ¢ bireah Vis th gem whttrhlerrlwt arktlbbdyadpg@ﬁpallyrhln@sBTLA

esGrib m t |
pr#rhrslﬁ% ('Iéurnggr}] ??L% abrgéI nﬁent QF 3 %S%I%%J e%rggldes an
1sotaaerai xbmmbhﬂramrbmld mrsarntigerthedlag gmmbn hmsof v&xerd\&yﬁrasu
Bi osci

COERSR RN Gl P SRR A ek P &%rrrrd from a

hurﬁ!r(rﬁ‘V§ bays, ?_70)4 5931710 023 -BAMNHI 0 p MR I B d ek ﬁr%laﬂﬂﬁn dcabbcQuerie
ap le enalt of 12 and a enalty of 4. In
set ‘él'éhltnlsrﬁ% @ peradebft: 68, ar§@nespe WB]é's)’ween tvvo ani no

aci
RS R el RS S R Ron
humim ¥h AREsL e bhS pbnldogepe (waluleld g¢n¢teochaetr@Aﬁhup:r @gi mqumme set

he t war. age f(avail apble at www. gcg. com,

forﬂlslflégagi[)tsﬁé‘ry@?g% urr??%eﬁ&r%ﬁ or a PAMR50 matri X,

and(casaifici®y ghds toBTLR. 14, 12, 10, 8, 6, or 4 and a

Ien t h wei ght  of 2, 3, 4 5, 10Additionally
Xaulesat pidhogies Pﬁ‘é“%)?’dta%‘# h {33 E{H@n@e@dﬁgt ke b esent

resgecaw?awmc 8R5 M0 980, B& MBBPIcRF aantiBU8Y Maﬁ%weﬂ GRd Vi of
efform a search agai nst public databases to

Vy éx&mld@nd Vatei7; feppactively Bt veneesplaifeh agitbady Hnesmg aYu

and,fy BE VP3O0 49l VP S iel oG ATHHS AR oy

havitigd ¥}, and¥abfNgd-3Oaind hed pe A0 reepkctivelnistid2a XBnAgdmple of an

5 dl 150bt
anfpolghERa 25 8¢ FisRoV b an N 1nesisdy st BEa 88 of
exdnfife & B GhOSIHyRavihg aWe@rH w,&ﬁmpﬂsablrcgmam ¢4, fr&bectlvely is

conpari son purposes, Gapped BLAST can be utilized

10K ey 4xpesglei of ampatihoy having aVu and Y@@f}lﬂ SES @d@nrkérxdeﬂ
(4 3
e OB R ol B S 3 S0
Vi @S pespiectreelpisd@9ans (e. g. XBLAST and NBLAST) can be
used (see www. ncbi . nl m ni h. gov). 20 Antibodies with
Conservative Mdifications In certain
enbodi nents, an anti body of the disclosure conprises a
heavy chain variabl e regi 0R, conprising CDR1, CDR2 and
CDR3 sequences and a |ight chal n variabl e region
conprising CDRL, CDR2 and CDR3 sequences, wher ei n one
or nore of these CDR sequences conprise specified
am no acr d sequences based on the preferred

~r- " A 1 N PN PN
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30 and a light chain variable region conprising CDRL,

CDR2, and CDR3 sequences, wherein: WO

2008/ 076560PCT/ US2007/ 084792 (a) the heav
wormisn7emni abl e regi on CDR3 sequence conpri seCTARS28HHE2

aci d sequence selected fromthe group consisting of

am no acid sequences of SEQ ID NGs: 26, 27, 28, 29,

30, Agpsedmrein adugen aptihgdy sersrnispahfays ofbight cheiawadable regions
the %R roduct of” or “delihed #6m® b gﬂlcﬁglaée?mgﬁé éegs’én%e FGEd Glliable

equence conprises an am no aci equence

regaisef tledmﬁlvcrdmatehdntfgnmfpm enyitan ihayuses hamamgerabine
xmgﬂg u@@:%‘ﬁg eg.[; %%saswaxgrs] énéeé 1ude tlmfngé‘%ing a]gtan%ﬁehlc ﬁ-&dusg carrying
il reafnoghhdlih beeantth oedinti gechd fih tefstoit @creening4 Buradn t he

foll i raoperties:; ] i) the anti bod

imigoRREO R AR FASY (RB 5 raPhees bt JptEafgiEre g human
am{udd%tﬁah@ “ARPrEREYod 8EROtd £41AS h AlkbabdnaliRe BEmb 0

PD-1, CD28, CTLA-4 10or | COS; ﬁm)
sequprce£AR Poidaytificdtss BRohdyrRBPHiiRGihe gmETo acidERAcsCcET the human

|

autiolt) 14 € ol dbRNq Rhb L it it LCRTHRE AR and selecting
ﬂle(hnhyantghmlmnumbmdgglmmml Isequendeuthatris degekst lgrscwehca (he.ygreatest %

her e qan |bod . QL
1denﬁgh){c]) t S%eélu%nrtlzel e b Fuz%nﬁg }X X 6:}1&2}0 kbagls the product
of’eﬁ‘dddwasé ﬁﬁom”taljﬁrthﬂhvyumhﬁgaﬁmum 1mhhre>groebgiu®qu€al%2 may contain

en rlses cid se ce s ecte
e L FeTER B IR PG EGTTm i S hed e, ot s GG
natﬁﬁ@yjo@cxh@g softhtic Ahtatidss oraﬁten%al %ﬁodlfcﬁon @ﬂﬁteﬁﬁfeﬁﬁﬂ %utatlon

conservative nodifications thereof; and

HoBRiT A SARCISABNEEh eefitoRy DRI et G908 pRIeLiS A pwids

faf
seqif A6 oD IS0 En T ke Ty o 1 eh AEmilrg Wy FROG ity Jene
and@ntaint andfn anﬁf_l[res@ges that dde@dfy tan Humangdibody asteing human when
coffpikd o5l ASRand NELERih B PR AGT RLELALL E o RIPOLRRL,
mueiaepdritias s@lnemm)nd)n eqriath csgUehaeasaltidodyetlaf b@mlédaws%, or

vl 1B 5005 b7 A O o802 e RS et ST b acid
squarbs. QhatALd Mﬁth%%eﬁiﬂﬂieﬁﬂnﬁﬁhb@@@alh@ﬁ@ ofypi@ny, 4 Nendn Mitbody

chai n vari abl e reglon CDR1 sequence conpri ses an am no
der&@ﬂ droseppreticidar hama eeenling srauenne viH display aesiose thag 18fmino

B ESOETSSPI R LR Bl >

immmaljgldbuhn gowes It bartagofases, the hugn annbddh gl ldn:play he ntoeas than 5,

conse%wg gﬁﬁgqy nce nDdIf#fat 0 S I nt en to

or Vg BP TOE° i e Pt i Fene® FmhigmRpacd seaueee

encBH@TByf the péttlie ahihesdelabuliaké®y the binding 30
characteristics of the anti body containing the am no

acj d sequence. Such conservative nodifications include
ﬂg%ﬁkﬁﬁi#@ﬂngﬁ%stltutlons addi ti ons and del eti ons.
n?e?ﬁ‘fo't}ﬁ‘:ﬂ &nﬁ@eﬁml&ﬁ AUAREC SR Mok &ﬁwrﬂ@%aﬁ and
i scl osure by standard techni ques knowh in the
hghi pham sidhleasgiony @nmrlrswgta@@mmcas}emﬁsﬁh@tm homologous to the
S C
eI PR oF b BRERET b GRARRS RN M AU AR e e
antibsdieeiaacthd desitel ﬁamtlarml popacieslof the antdBE LAantibedies of the
.Ssimlar side chain. Famlies of am no acid residues
d“i%%?%g simlar side chains have been defined in the
art. These famlies include amno acids with basic
side chains (e.g., lysine, arginine, histidine),
acidic side chains (e.g., aspartic acid, glutamc
acid), uncharged polar side_chains (e.g., glycine,
aspar agi ne, gl utam ne, serPfhe, threonine,
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5tyrosi ne, cysteine, tryptophan), nonpol ar side chains
(e.g., alanine, valine, |eucine, isoleucine, proline,
phenyl al ani ne, net hi oni ne), beta-branched side chain
WQ20§8/076569r eoni ne, val i ne, isol euci ne) and arBﬁﬂyﬁ@ﬂwm”””
si de chalns (e.g., tyrosine, phenylalanlne

try. to 1|d n Thus 18 1N ci d.

R R s L R
binding pbeBH tigeréd conpriciaphhend dmr&lhaﬁﬁm@fegam am adightkhain

residues fromthe sane side chain 10famly and the
vargbled PR EF#¥dy can be tested for retained function

( Legay (b Meavythehi vaRsb1s Rich@bfnBribed ah GdnitdHcRH@Rudrdd that is at

above) using the functional assays described herejn.

leag $0Vadwanodesop it anRinpiap acid saquercy seleqter frons dhagroumeqnsigtingrof

e e sure | n anot her
SEQEEP?&QI §:pgﬁi%dléaﬁg§€re provi des anti bodi es that
bi n@®) the lighechemrrerielde tagman cxomplmaersmn aBilihofacad segngnce that fseat least
JBTLA jonocl onal . ant i bodi es closure 1
0% homaloap o o ARl BhisTie facte) Tt P 0B Sriae S spQ D
dgi'ntm a00t 01,BZLS, #6178, amtyg@&nd he nmonocl onal anti bodi es
t he dlﬁclosure In p e[red enmbodi nents, the

ﬂle@%tﬂté’fjﬁﬁ@é‘ ESRNCSB PTe ofrthe folQWINERPRETHSS on st udi es can
be @yife ARLEY emaé toBHhhial @ebLA;lﬁﬂh Q!K%Vdfrl& NH M 184,

sequences as shown in SEQ
r esipg thejapbagdy dogynat ﬁ@bSWﬁhém lzméﬂo lalmainﬂ“cm% G (ThévfRp-1
or%§? gand VI, sequences as shown in SEQ ID NGs: 2 and 8,
fespectively), or the nonocl onal anti body 3C2
(ha(mn)n(ljle‘eﬂﬂllaxdul ml‘ublsehm}mmheg oBEVEMWBTIPASEQ | D NOs: 3
% res e%tlvel%g t he nonocl onal anti body 3C2a
(ha(vv g Spu S%H%THB% SEPOIS R own i n SEQ I D NOs: 3
andv} he ﬁnﬁﬁWﬁﬂtﬂdt@S)antdeﬁrh@oﬁ%Od onal antibody 6A5
(havi.ng VH, ag I%bgse uenc s as, shown in SEQ ID NGs: 4
and v 1the AREORY {nhiRiis fymor el Teravignteronal ant i body 11E2
In &ﬂt@\émangén@msé MibSBAHBBRES s@ﬁ% e inhiheIERPohdsNCs: 5
25 and 12, respectively), or the nonocl onal anti body
E8 Do offteasmhedivantaibe Vi ardion ¥nereino aeid spairnces magee 85 % 90%,

2 n I
A 0 BRIt e 5y TD0RH S0, s
havﬁ@Q’ | @dl\'l@regl’bds hﬂWﬂlg?tﬁgh fies ﬂ@%tor\gedaje)) hanmolog'}eto the Vy and VL

nonog| onal antl 0 I.n nd VL .sequences
reatRt TR A, FEEETe o B g aied b BReson R el s
dxrdc{éﬁ oFfP(IRCthﬁﬁEd alﬂtagm@hy) mclé&aawidnﬁolvc@mnvédxﬁg@%@ MO 8&Ds:
0 _shown in respectively

53, B 56,0 ST F el RS Ol ied QURTITEISGHIF chooded
1.0

alte@%ﬁb%ﬁ?ﬁﬂaﬁneﬁ%ﬂ&&ﬁ(&z % ﬁg%bo‘f@ %ﬁ%ﬁl flefo(ggﬁo%gh (gl gbove)

usinmhsﬂanmmbamﬂeﬁmbdd hﬁgelassays For exanple, BI Acor e

o AetLrrn BoePRethintlony bAEY M R sl ot FE
equifalehtyo thdifdrednt iddhiie |b®t$%éx€the T\h@ s@ﬁlbzhdek yThs peacetneﬁiennty
antlgody to inhibit the b nd of , . for exanpl e,
€ BeseuRnses 15 g ctl‘?ﬂ r of fsieptical pesipns Fh‘%&@gby the
se:qﬁéﬁcnlfkl{'ffﬁl n%ﬁ)%l%?@#‘ of ﬁ@ﬁtﬁ:{ﬁ:lzﬁdgﬁfoﬂ/ﬂﬁalt#%?&)oﬁ%ﬂs@% ¢&Kng

conpete with
intolgp@Int the Hemberrofaaps. fust the lengthrd cach gaprahicBTesy ta b inttoduced

for B8R bt ARSI ERLARES R R Bl B o

detdrmiratipn ef ;&weadldem:p deteed twol Jaguembés dag dy a&d@ﬁtphbheﬁdﬁmg@
he sa ope, on._humap BTL 1B4, E4

matgempaiica f}ffsﬂf degiaibgd I por- o ormales i hurman
monocl onal anti body. Such human nonocl onal anti bodi es
can be prepared and isolatgg as described in the
Exanpl es. 10 Engi neered and Modi fi ed Anti bodi es
An anti body of the disclosure further can be prepared
usi ng an anti body having one or nore of the Vu and/or
VL sequences disclosed herein as starting material to
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occurring anti body grafted onto framework sequences
fron1a different antibody with different propertles
(see, e.g., R echtnann, L. et al. (1998) Natu

“GB%mgﬁﬁa 27; Jones, P. et at (1986) Nature PCT/US2007/084792
321: 522-525; Queen, C. et al. (1989) Proc. Natl. Acad.

S :

Do s pagnt e bRAeds bt iino Heidsediah ol B dcteymingg Bl

m@lgﬁﬁhJﬁ@EEahvﬂdym ABOW3 ROllerd Coupmndztl. Bibiei., 4:11-17 (1988)) which
d d t of
R AR, IR i S A3 i
resaigkltgﬂdj alghm Iﬂglgl@ pRadltyl in 2tahé s gqf penﬁh)ﬁ@ﬂ’ll Sﬂnm@dlﬂoﬂ,&&yp’eraem
al.n vari a re on conp CD%%

1de§1@g (REHEeSE tHY) ﬁxa}%osqc%&egwngqﬁ% %lé? g%%ﬁ@é %QF@S‘?‘% and

19 wHR etk tk
w&:{sangj JW@L:’L 8%61%3 ﬁ;&ﬁﬁ% 'ﬂg) zﬂéorﬁﬁQ _ H;Sﬁb; T ncé'r?ora 8 into the

G@PIOB@m g 8he @ﬁ@ SBQWEUQIPGCL@EQQV Eilfﬂ]@sét VBN 8O COIQ’)B usqggelther a
Iy
Blgkgum %% P’gl?r?xeoradopgAlglg‘rj‘% Wg&;ﬁdeﬁfheé&@%&gﬁ '491(? &%%'émm 4 and

alsgquwagmsﬁddhﬁu#Singﬁan am no aC|d sequence selected
fr OW%%I g%glryoo%p terg weé’@ cf:lggeEq S Ngﬁ’xﬁ&? sérgglsgc féurb can
ﬁu'fhkr betdsed 432 "dilry stQuendd’, to%&nfoxaﬂﬂ séiﬁ:h agRidstPinhlid DutM@8es to, for
4 oo
exm‘bé@ﬁtﬂf é/eqekﬂtedwﬁﬁﬂfgmo%%uéﬂ%%?ﬂcg abe e&%‘er&}fﬂﬂ UpiRg o BhST

progant iRy ?rtq@atseﬁulr@?apgg@nﬁir mtsiepdusaaosl% BEA*s@protem
C2, 3C2a, 10HGA,
seajobes ﬁ'@ybecr@rft)ﬁmw witlf the FEHAST pregsay Reoseq Q@ﬂ&@éieﬂgtbm 3to

obpli RS A BAHRS: homolozouiElhg b ATRYHdIecBRIUPHEBRc KM To
ome@pMMMS far gompatesog puipbsencGanptd Bbdy Tgenbe utilized as
seguen For .e er,nl S f,0r
e R BT et KRR Suotf 4Pl oo, g 7P EOETOZ M v
BLRS Tfamd rtmhppeni BhleST ya@mnst Emmlaﬁtug @mﬁinleﬂ:eg cfehdheEetive programs
a | e on nt er net . a
(e. &ﬁﬁﬁﬂﬁféﬂ@%ﬁ&%&%ﬁg é%mgcméfm nilleovh Kabat
et aL (1991) Sequences of Proteins of
Anh%ﬂiﬁ&hﬂm&ﬁlswhmeaﬂs&matlanét h Edition, U S. Departnent

of Health and_ Human Seryvices, N H Publlcat|on No.

01- Brsainrabpdimests, an antifpdy efithedisglamyorgomprises a heavy chain
SRR Pl OBR RO e SRS S PR Shn o
regm@emaﬁmgmlwm ‘and ﬁD\Rﬁ squm@tsa waarmwcmw o8re afitbiese
CD s?:ﬁ%lelnces co{}:&néee ggD 8i|ﬁ d len\?e gidzsg%u & b%ecdgy%rt){e ﬁl{%fe{x_%ga n
ant{Upaige deskiied hérein (E(’Q:J,H]CB4 E2H 9307, Seﬁa slalsel IEMbeESDD] or

each of ch are express y i ncor g ted herein bg
consgialivgrfpeditications thorgpd, slafhv Prigilas api %ﬁ%ﬁq@&tha dgsire
ﬁmﬁﬁ’éﬁﬁ%r%gerﬁ&?d B arfi-BPNRIahS6hdRls OF BlerHi S RYHEN %c&aﬁ@t{;@&%

usi ng one of the sequence simlarity searching mgthods
disglasureprovides Caigpeigd 2pnptiasT ax(ntxkiods,cm @htigen bariding portion thereof,

col S5 BB BT AR 358 50 R e

andeliglit shaie valahterregibmcompridigt CBR$1 @DR3tand @IDRA sequences,
significant alignnent between the antibody sequence

Wheelt: t he dat abase sequence is likely to contain
hi gh-scoring segnent pairs (HSP) of aligned words.
Segnent pairs whose scores cannot be inproved by
extension or trimmng is called a hit. Briefly, the
nucl eoti de 30sequences of VBASE origin
(http://vbase. nrc-cpe.cam ac. uk/ vbasel /|i st 2. php) are
translated and the region kgtween and including FRL
through FRB franmework region is retained. The dat abase
sequences have an average |ength of 98 residues.
Dupl i cate sequences whi ch are exact matches over the
entlre Iength of the proteln are rennved A BLAST

o

o,
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The identities are exact amno acid matches between

the anti body sequence and the protein database over

the entire length of the sequence. The positives

WP YWRPTI6pt%es + 10substitution match) are not FPHENSIEOYPs792
but am no acid substitutions guided by the BLOSUM52

substitution matrix. If the i body sequence matches .
Euolt |t e B e e psted IR TEalehe B o aigeid
sedtichceelebte RS tAO gloup \é&%is’ﬁﬁ%’ bfarkRio deigisetp@nded oDSEQHB NOs: 26,

mat chi ng s%guence hit. Preferred. franmework sequences

2755 2858; $h 70 randdie pdsantesvagive podifigpis ol are those
15 phat %%%H{éﬁ%%ﬁkm répidH ¢BR3 §Qube CB&?ereﬂaﬁ Kenino acid
sequences used by selected antibodi es of {he

seqlieses! selsoted from the grovp gpnsipting of ahiao veid 3eqyBnderof bk NOs: 46,

S es ( a6 . : - rk
TBMEED. 5583 i A7 TG BfivifaitEh o R HRCT
thesmgj bedyosxhibitShhag édndi@of 8 )foldowihg propéréied’H 3- 20 framewor k

seq ces.(SEQ.ID NO 6 dl.or the.VH 3 f.r amewor k

S eqERE Bt BES I ST TEAPOR kR SRAc AST VF piifor &

S equpNELmtiBOdy #enbl2ubbdintially baidd BUmidTErk¥KPD18 CD28, CTLA-4

framewor k sequences (SEQ ID NO 71) and/or the VK L15
or }¢Gfrewor k sequences (SEQ ID NO. 72) and/or the VK 04

fra : d by preferred
ronae] aeal e haare e g N B U Ry

CDREy) thedniBRY stiowlatesdmeiung pgperses; VK CDR1, CDR2, and

S . e qar af nto framework regions

t ha )Hﬁ%%ﬁﬁﬁg§F%éﬁ$?ggpﬁggﬁﬁg %gmhs that found in the

25 @4Y tHeiangbodyuinhihiogtualontélhgrgetie»fvivom whi ch t he

f ramewor.k sequenc erive, or the CDR,sequences can be
In fheir PR ABRAS thr (R 08 HPPESSSES R SR RS

nor B ApteRik® BRbadme AR MeLl Y BainRarifaE fFgioNECBRY HRNERS -

For exanple, it has been found that in certain ,
comprisea At B pcidseqienet selscied fiom 1ha kvl crrsisting o5 aminorcld
seq‘h'é‘ﬁc_e§ LESEYOH NGL9b.0NS23 93, BE atsNa Ry 58 AR Serl e

antigen bi'ndi ng abtllty_of the antibody (see e.qg.,
mogif@atiegtleancof Nl theslig@ ohai yariadErs e 588 CORY, seguad98 caBprisasieh

6 , 0 D). . her t f
e s b Er R} Beloroup copyis R SEARincteionces of sEQ
ID Nt BlRyelS, 40, 1) 43, uﬂetsygl , &0 findr96Vand oﬁmivati@%dﬁhgﬁ@fs thereof,

regions to.thereby inprove one or . no i ndi ng
In $i00EP e cabgimegh reriee ) g Yeabls e oy R Fotents
corhPHis@s %ﬁnﬁngiat:ia'sgéédeﬁ@é RALCUTRBEME §howp @bnIRERy 8 SinfHosdid

nmut agenesi s can be perforned to introduce Fhe '
seqnencas POTH@ ID NOwi 14:.HS, 8§11 ct8, dB TAnendiyegndotomesrmgiveor

U iconal., Df: . ' C :
ol RSk AL PEREEL Bl BER R B conpri o
amheraeidrse@redcgpsebocieddbm thetghmipEoasiypingof afimefaeidadsljyences of SEQ

S tiv dificatians di scussed above) are
ID Sﬁ#‘r ‘g{jﬁge#’ g%—,ﬁg, %t@t é%%@, @é%%b@déﬁpﬁavagg? Blodﬁ'?catlons thereof.
SUDAS liedhe R theadigh tdoaskvaive d&]uslideARdifildMbnNi€intended to refer
preferably substitutions. 5Moreover, t%g%cally no nore
f

to anpgn agid @odifigationstibal do npbugniBeantly gleqt explipude WiRding n a

. n .
o e e huo) Safhind B A R seal ey B omerivn
morificatedng ireluds rtriifyoatid g bstomtienst adgigionb ambtidahgioper Modifsations can

t hereof.. .conprisin eavy chain yarjabl.e region.

be ol i A R0 O P ARPIS Kt Dok B B e o

such @ Sites@iepded GRutd R o eadTR-frefated @A HEkiC Ats&riatig adfino
SEQ | D NOs: 14, 15, 16, 17, 18, 19, /7, and 87, or an

acid, pHbRBEERSAre RS dh BhichAlYS 2pine AL residye 13 gplaeed Wit an ashino acid
five am no acid substitutions, deletions or additions
as conpared to SEQ ID NGs: .14, 15, 16, 17, 18, 19, 77,
and 87; (b) a VH CDR2-regi& conprising an am no acid
sequence selected fromthe group consisting of SEQ ID
NGCs: 20, 21, 22, 23, 24, 25, 78, and 88, or an am no
aci d sequence having one, 15two, three, four or five

o o e I oy e o o o
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25consisting of SEQ I D NGs: 39, 40, 41, 42, 43, 44,

45, 81, 91, and 96, or an am no acid sequence havi ng
one, two, three, four or five amno acid

QU BUBNTIeY ons, del etions or additions as comBarE§20Fs792
SEQ I D NGs: 39, 40, 41, 42, 43, 44, 45, 81, 91, and

reslh DB SO BT S b THE Y GBS uP e af e

chd}@havé Beena%ﬁnékﬁm tHOart. 5ﬂleséﬂam15<% infidde zﬂlﬂn% adgids \Qi?h baic ﬁte

am id sequence  30havi.ng one, .two, three, u
cheins & 2a LY 515> HElMtPes E‘S@P‘f ui“i“ﬂ)‘g side ghaing (e gn §5H§‘F“°aa& el
améﬁ uﬁ&ﬁFg%H %Qla} gd@@ﬁlds[@e g%lycfh@; asfldragifi® ghAfnind Geritol thr&shine,

i'neered anti bodi es of the
tyr@ﬁnsea pbsém% tl’Yﬁ'@P]E?dlé rtonb@ér si¢e qhaine ke srotlaing Yelingnisueiase
r \V/ :
isofiElc, FRtifhe, thehy RRHR! dioth B B rdndh oS AR O g irconine,
valingpisclatidiye) gud: hrofnaacrav!o chaimsddigf, mastmfo plselataéamwduryptophan
hisgiﬁé@gl s E?Hgo g{%arﬂg ) a%g {eg}/dUOf ! %bﬁo%%o 50 nantébody
of fhe ansemurk corelsd Idplleeedtvatlt dStlﬁcler(Hhﬂﬁ@s@d)ftdidngs m{: filel sA@e side chain
ca an an at

SRR o eLeh R D A P e GE BT (el ntons s

forfhelﬁ'(gl%ﬁ%uéﬁ‘@? abivkf @dind the Milchena0asayd RscrR@uGBRe from
ch the i body is derived. Such residues can be

5i dent i fied by Cé)nparl ng the anti body g rams\t/york,

Rl it B1pditoithe, ARG Bpliops ag A J__ W OGSO REHOSUre

ant Inbafﬂgbflef SmBYHih YR Ahe Eﬁéloﬁ%@ﬁﬁlvﬁles dtdb&ied (BEdiRMHOWEne

a nunmber of am no acid changes in the franmework

epitopg icn humat BThé agany oBe RTadt inpetians! aphodigseddhe digdosure
(e hadts Rt hlietne B0 Si0kLoont MR, g (TR ¥ me
moooclonzt mtmfodteh of mnﬂrsoloatre)d In pselfdnﬁdsembndm’mﬁtsf tha naferende
n sequenc to, their m_ i ne confiqura
e i TR P Rien Suies gin BELF lefiSeip Rllan e e aviad
and?‘e{ fquaReSASHURN GESHY IDINDs: @Xa8p) &speﬁﬂl\fe@y)dtblftBé?in@ﬂoclonal
di at ed nut agenesi s.

PCR-
antghomg %ﬁ%ﬁ fﬂ%fn%{)ﬁm @rélg‘?elo%?q\ﬂ%&cews@ha\g% imaRQ {p Q542 éwi 3
res%ﬁ%l&)n 6r M@n%n@éo%ﬁ‘t?ooﬁ? B IRANGECal BV S AWEhcbdas shown in

. The alignnment of VK redgion for 1B4 agal nst

SEQH% as: érﬂﬂd Qaegmcmﬁlﬁeowe pR7oc onah entithody 3624 (heniog Vinsand V.
u

seqﬁgI @%éstsﬂ? & §§%%P l\g(gs? %%n!ri] gﬁ%ﬁ%}:ﬁc@%ly\f—&r t}?egmgxlibétonal dj.% Ugdy

6AS elqaumgd.én arfsl \éﬂmqmemces dsishomne irOSEQ e NeDst ¢ amenl réspedtively), or

the anciont! ity BE By Bt ViR s shov HESEQ 1D NOs: 5
andaﬂzl %ﬁ@%ﬁbﬂ XWhe hﬁﬁlb@lenﬂ%u&fa% 308 (Affind VE aRBVE Mquences as

m 1 ne -59 ami no acid sequence is shown In
shonlnga SEQID. N@hé ealldu Ié nieepectival VR the gioseclomul argibodC20H6 (having

BT BT 3RO R g e

moﬁm@laagmbndy lfnﬂiﬁa (hamnamvﬂgad WL isermeMdes hﬂﬁloa.m'im SEQJIDINOs: 74

sequenc wn in Figur 3. al i of V1-1

and? SR 15 )s RS P Rom sy D B Ty Sapces s

sho@il i SEGIDINGS.BSQIAE 86 r8speb@WIy)l Subll @bdsokfpetind¥tibodies can be
al ignnment of VK region for 6 agai nst t he parent

1de@tefﬂ%ﬁmﬂd\ﬂa tbezvabaw%%craés %Pf%lé?éﬂﬁéﬁfg &B4. 44190 HR2:i 32 QAT 4 1E2,

[ 1

BRNI0ES. Moo (00T S n Gl TLATAAL Bl 0 AHRIE T ALSIE

analysmFEIgIlsmasms off Hewalyiogreimy myaydfe uskd uoeigmonstfatrrcrdskEﬁmpetition
agai nst the parent germine Vk L15 anmino acid sequence
is shown in Figure 17. The alignment of Vu region for
E8D9 agai nst the parent gerjgline VH 2-05 amino acid
sequence is shown in Figuré“18. The alignment of Vk
region for EBD9 against the parent gernline Vk A27

amno acid 30 sequence is shown in Figure 19. The
aI | gnrrent of I/ FTr eg| on for 10116 agal nst the par ent

N NS . s s o

ic
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Table 1. Modifications to anti bodies 1B4, E4H9, 3C2,

6A5, 11E2 5fromthe germine configuration. Anti-BTLA
A&An}n_ acid position Amino acid of anti bod& Ori%%nal
WHENE4SPY of germ ine configuration 1B4 VH I6T{YSE07481792
S TE4HO VH 86 D N 3C2 VH

with the antibodies of the current disclosure. The ability of a test antibody to inhibit the
binding of, for example, 1B4, E4H9, 3C2, 3C2a, 6AS5, 11E2, E8D9, 10H6, 10H6a or 4C9,
to human BTLA demonstrates that the test antibody can compete with 1B4, E4H9, 3C2,
3C2a, 6A5, 11E2, E8DY, 10H6, 10H6a or 4C9 for binding to human BTLA and thus binds
to the same epitope on human BTLA as 1B4, E4HS9, 3C2, 3C2a, 6AS5, 11E2, E8D9, 10HS6,
10H6a or 4C9. In a preferred embodiment, the antibody that binds to the same epitope on
human BTLA as 1B4, E4H9, 3C2, 3C2a, 6A5, 11E2, E8D9, 10H6, 10H6a or 4C9is a
human monoclonal antibody. Such human monoclonal antibodies can be prepared and

isolated as described in the Examples.

Engineered and Modified Antibodies
An antibody of the disclosure further can be prepared using an antibody having one

- or more of the Vy and/or V, sequences disclosed herein as starting material to engineer a

modified antibody, which modified antibody may have altered properties from the starting

. antibody. An antibody can be engineered by modifying one or more residues within one

or both variable regions (i.e., Vi and/or V), for example within one or more CDR regions
and/or within one or more framework regions. Additionally or alternatively, an antibody
can be engineered by modifying residues within the constant region(s), for example to
alter the effector function(s) of the antibody.

One type of variable region engineering that can be performed is CDR grafting.
Antibodies interact with target antigens predominantly through amino acid residues that
are located in the six heavy and light chain complementarity determining regions (CDRs).
For this reason, the amino acid sequences within CDRs are more diverse between
individual antibodies than sequences outside of CDRs. Because CDR sequences are
responsible for most antibody-antigen interactions, it is possible to express recombinant
antibodies that mimic the properties of specific naturally occurring antibodies by
constructing expression vectors that include CDR sequences from the specific naturaily
occurring antibody grafted onto framework sequences from a different antibody with
different properties (see, e.g., Riechmann, L. ef al. (1998) Nature 332:323-327; Jones, P.
et al. (1986) Nature 321:522-525; Queen, C. et al. (1989) Proc. Natl. Acad. See. U.S.A.
86:100259-10033; U.S. Patent No. 5,225,539 to Winter, and U.S. Patent Nos. 5,530,101;
5,585,089; 5,693,762 and 6,180,370 to Queen ef al.)

Accordingly, another embodiment of the disclosure pertains to an isolated

monoclonal antibody, or antigen binding portion thereof, comprising a heavy chain

40
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241V 69 Ml 72 EDG6AS VH85 AT 11E2 VH 12 | V
91 ST

WO 2008/076560 PCT/US2007/084792

variable region comprising CDR1, CDR2, and CDR3 sequences comprising an amino acid
sequence selected from the group consisting of SEQ ID NOs: 14, 15, 16, 17, 18, 19, 77,
and 87, SEQ ID NOs: 20, 21, 22, 23, 24, 25, 78, and 88, and SEQ ID NOs: 26, 27, 28, 29,
30, 31, 79, and 89, respectively, and a light chain variable region comprising CDRI,
CDR2, and CDR3 sequences comprising an amino acid sequence selected from the group
consisting of SEQ ID NOs: 32, 33, 34, 35, 36, 37, 38, 80, 90, and 95, SEQ ID NOs: 39,
40,41, 42, 43,44, 45, 81, 91, and 96, and SEQ ID NOs: 46, 47, 48, 49, 50, 51, 52, 82, 92,
and 97, respectively. Thus, such antibodies contain the Vy and Vi, CDR sequences of
monoclonal antibodies 1B4, E4H9, 3C2, 3C2a, 6A5, 11E2, ESD9, 10H6, 10H6A, and
4C9, yet may contain different framework sequences from these antibodies.

Such framework sequences can be obtained from public DNA databases or
published references that include germline antibody gene sequences. For example,
gefmline DNA sequences for human heavy and light chain variable région genes can be
found in the "VBase" human germline sequence database (available on the Internet at

www.nmre-cpe.cam.ac.uk/vbase), as well as in Kabat, E. A., ef al. (1991) Sequences of

Proteins of Immunological Interest, Fifth Edition, U.S. Department of Health and Human
Services, NIH Publication No. 91-3242; Tomlinson, I. M., e al. (1992) "The Repertoire of
Human Germline Vy Sequences Reveals about Fifty Groups of Vy Segments with
Different Hypervariable Loops" J. Mol. Biol. 227:776-798; and Cox, J. P. L. ef al. (1994)
"A Directory of Human Germ-line Vy Segments Reveals a Strong Bias in their Usage”
Euwr. J. Immunol. 24:827-836; the contents of each of which are expressiy incorporated
herein by reference.

Antibody protein sequences are compared against a compiled protein sequence
database using one of the sequence similarity searching methods called the Gapped

BLAST (Altschul ef al. (1997) Nucleic Acids Research 25:3389-3402), which is well

known to those skilled in the art. BLAST is a heuristic algorithm in that a statistically

significant alignment between the antibody sequence and the database sequence is likely
to contain high-scoring segment pairs (HSP) of aligned words. Segment pairs whose
scores cannot be improved by extension or trimming is called a 4jr. Briefly, the nucleotide
sequences of VBASE origin (hftp://vbase.mrc-cpe.cam.ac.uk/vbase 1/list2.php) are
translated and the region between and including FR1 through FR3 framework region is
retained. The database sequences have an average length of 98 residues. Duplicate
sequences which are exact matches over the entire length of the protein are removed. A

BLAST search for proteins using the program blastp with default, standard parameters
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except the low complexity filter which is turned off and the substitution matrix of
BLOSUMGE2, filters for top 5 hits yielding sequence matches. The nucleotide sequences
are translated in all six frames and the frame with no stop codons in the matching segment
of the database sequence is considered the potential hit. This is in turn confirmed using the
BLAST program tblastx. This translates the antibody sequence in all six frames and
compares those translations to the VBASE nucleotide sequences dynamically translated in
all six frames.

The identities are exact amino acid matches between the antibody sequence and the
protein database over the entire length of the sequence. The positives (identities +
substitution match) are not identical but amino acid substitutions guided by the
BLOSUMSG2 substitution matrix. If the antibody sequence matches two of the database
sequences with same identity, the hit with most positives would be decided to be the
matching sequence hit.

Preferred framework sequences for use in the antibodies of the disclosure are those
that are'structurally similar to the framework sequences used by selected antibodies of the
disclosure, e.g., similar to the Vi 2-05 framework sequences (SEQ ID NO: 66) and/or the
Vy 2-70 framework sequences (SEQ ID NO: 67) and/or the Vy 4-59 framework sequences
(SEQ ID NQO: 68) and/or the Vy 3-20 framework sequences (SEQ ID NQ: 69) and/or the
Vy 3-33 framework sequences (SEQ ID NO: 99)and/or the Vi A27 framework sequences
{SEQ ID NO: 70) and/or the Vx L18 framework sequences (SEQ ID NO: 71) and/or the
Vi L15 framework sequences (SEQ ID NO: 72) and/or the Vk 04 framework sequences
{SEQ ID NO: 100) used by preferred monoclonal antibodies of the disclosure. The Vy
CDR1, CDR2, and CDR3 sequences, and the Vx CDR1, CDR2, and CDR3 sequences, can
be grafted onto framework regions that have the identical sequence as that found in the
germline immunoglobulin gene from which the framework sequence derive, or the CDR
sequences can be grafted onto framework regions that contain one or more mutations as
compared to the germline sequences. For example, it has been found that in certain
instances it is beneficial to mutate residues within the framework regions to maintain or
enhance the antigen binding ability of the antibody (see e.g., U.S. Patent Nos. 5,530,101;
5,585,089; 5,693,762 and 6,180,370 to Queen et af).

Another type of variable region modification is to mutate amino acid residues
within the Vy and/or V¢ CDR1, CDR2 and/or CDR3 regions to thereby improve one or
more binding properties (e.g., affinity) of the antibody of interest. Site-directed

mutagenesis or PCR-mediated mutagenesis can be performed to introduce the mutation(s)
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variable region comprising: (a) a Vi CDRI region comprising an amino acid sequence
selected from the group consisting of SEQ ID NOs: 14, 15, 16, 17, 18, 19, 77, and 87, or
an amino acid sequence having one, two, three, four or five amino acid substitutions,
deletions or additions as compared to SEQ ID NOs: 14, 15, 16, 17, 18, 19, 77, and 87; (b)
aVy CDRZ'region comprising an amino acid sequence selected from the group consisting
of SEQ ID NOs: 20, 21, 22, 23, 24, 25, 78, and 88, or an amino acid sequence having one,
two, three, four or five amino acid substitutions, deletions or additions as compared to
SEQ ID NOs: 20, 21, 22, 23, 24, 25, 78, and 88; (c) a Vi CDR3 region comprising an
amino acid sequence selected from the group consisting of SEQ ID NOs: 26, 27, 28, 29,
30, 31, 79, and 89, or an amino acid sequence having one, two, three, four or five amino
acid substitutions, deletions or additions as compared to SEQ ID NOs: 26, 27, 28, 29, 30,
31, 79, and 89; (d) a Vx CDRI region comprising an amino acid sequence selected from
the group consisting of SEQ ID NOs: 32, 33, 34, 35, 36, 37, 38, 80, 90, and 95, or an
amino acid sequence having one, two, three, four or five amino acid substitutions,
deletions or additions as compared to SEQ ID NOs: 32, 33, 34, 35, 36, 37, 38, 80, 90, and
95; (e} a Vg CDRZ region comprising an amino acid sequence selected from the group
consisting of SEQ ID NOQOs: 39, 40, 41, 42, 43, 44, 45, 81, 91, and 96, or an amino acid
sequence having one, two, three, four or five amino acid substitutions, deletions or
additions as compared to SEQ ID NQOs: 39, 40, 41, 42, 43, 44, 45, 81, 91, and 96; and (f) a
Vx CDR3 region comprising an amino acid sequence selected from the group consisting
of SEQ ID NOs: 46, 47, 48, 49, 50, 51, 52, 82, 92, and 97, or an amino acid sequence
having one, two, three, four or five amino acid substitutions, deletions or additions as
compared to SEQ ID NOs: 46, 47, 48, 49, 50, 51, 52, 82, 92, and 97.

Engineered antibodies of the disclosure include those in which modifications have

been made to framework residues within Vy and/or Vi, e.g. to improve the properties of

the antibody. Typically such framework modifications are made to decrease the
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et .ﬂe(quenoreas;elmmeme‘ 639mach4). Bpetific anresiosd it rpg51n<ﬁnsSEQ 49D,

48, 49, 50, 51, 52, 82, 92 d 5(b
298a|3t3 éﬁ%@ﬂ%@f*? weieshetodmprrye indinerte FpdId- %nd@m%albh@ )

folB%Y %ﬂﬁ‘ﬂa‘i‘io}{ﬁ{dt&@ @er%?@v?ﬂétg?@hfo‘@@ﬁé‘yﬁgy td 'I%@MESA

hai n vari a ant uence
SZQﬂMEBEﬁaSZBWZMaméBE%@E&MBM sequence; and (c)

th [t t b
o DR PR Sh R PUEer R ER RSP B RodiEd it
exagfﬁ? ah QE llgzéu:blaﬁ?mnﬁsfdytbdag bd Balé greg %eamhb@gdlyc;m @@g@ﬁﬂ}zﬁmn)
rerera e | DO ngode e altere
Glygagy %’d‘f% éaa‘é%s?fﬂles for p ek IcFEze &é@ﬁh ob the andlndy for
antfkh. Qlflcht Jﬁﬁmﬁ&ﬂl’ﬁk'm%@ﬁcaﬁ&%%ﬁ bé §(§:091fpl1§1'13§ bA¥ot &8, altering

anti bodi es descri bed herein, which functional
oneparapse sitesf lgkyebay&pélon mﬂunatheaxmbpdy paghensd. For exe@)vlet ¢ or

mo%n 198 gé’ld ?gb{&gﬁm ﬁ ﬁg I:l'fo‘t }@sﬁlpm ﬁﬁn %fo {)(ne qQ Irnorcj,-vI

ess od does no
varbtb ledtegion fralmiawofkrglyI:Bsylﬁ%k;temz&reb@'&mﬂatmglytcﬁﬁﬁtmr( at)that

. the antibody.inhibits th ndn of HVEM.to BTLA
st (e AR VGO PRGInSEERRE ALY LR BHEDEY Ny gyigio Sulh dn
appadHch ROR¥ crifel AUFRIhESdefdit ih ROSIPatRERON SE7 4,380 6dd 6 3416861 by Co

anti body inhibits tumor cell growth in Vivo.] In otheér
et@nbodi ments, the antibodies inhibit or suppress imune

ROty o BB OEL B0 BAERERL PR o
glyasghisn, auai dsaiiypofunosytatedanti batydiaeing detced dnawhnisenf dicosyl
res@w %élplag}trﬂbogls rl:llg}'elh% fnggg_%gg;;sett:t?ng (l}_l)éﬁgpzlsueu%mgeesi Luth eflllte?élc\'f
glycosylation patterns have been demonstrated to increase the ADCC ability of antibodies.
Such carbohydrate medifications can be accomplished by, for example, expressing the

antibody in a host cell with altered glycosylation machinery. Cells with altered
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251 n certain enbodi mrents of the nethods of engineering
anti bodi es of the disclosure, nutations can be
i ntroduced randomy or selectively along all or part
WP 29%360 - BTLA anti body codi ng sequence and ™ pﬁ@,’%zommsnm
resulting nodified anti-BTLA anti bodi es can be
glg&fsg g‘é&g%é? gg\éeﬁ%g?gés r\él%e'an ﬁl@%ﬁ %19,5.1'[0 n'l?ﬁ'a us%g?_ﬁlgdég&% in
whizh o d:)e)eems ckesmbinbetchntibodidse ﬂtetdlsc}ésure éx theppbe prdd@ie an antibody

with PR Py loo B esanr et gy REThnRa TR Rk e
ﬁﬁ@dyltfa&&ibfa@e pRile ARG Edlisha (swﬁb@ﬁmﬁnbf&@@d}; Soh drsaftibbdies
or a conbination thereof Alternatiyv

expifspaada thedHisIRG ST @p7 2 s TR el Jiges lé@ %fosaégébqlwgbohydrates

TREMERES M3 ShAMFGTPUTRE LNRes SefetBitkdithy TRE Btksedidruption
timze phyS| ochem cal properties of antibodies.

ONB@FE‘IF& g id QWW@QHWQ geplasempafaicetorsdpeet(he. Patent
Pl%h%&ko%% 300401 1?704’%!}0? PASEH '1%%3%1@ OHALBG, 9P PRy
Ins to el Cc"ac rm ecul es a e

t encode
Bzarebhm dieesg 87 617 61422 sscAnother examplee ERUAI76,165 by Hdsai syl be

B3 eg Bt o e F artip oy e v 2B e ol fucosy
tratigfek R GuélCthat dnfibodiedxtesstd i0Euch arceMdas edhititFoanrbyadtion by
egure V\,hen purified a fromgther ce) l ul ar

fehanasing Siepdphadefhbodiaiatse gnzyaney . Hangi g/ alsr deggribe cell
lifed QJhﬁ!hCha@&h b QfzyRE QLB For mlngtféaw@fodhé mgﬂycgy&%samme that

i ncl udi ng al kal i he/ SDS freatment, CsCl bandi ng, col um
bindrte the Rsgeaiphpf thagnlitkeds ogdtes apidve Hsiearane activiivl for dxemple

ol KRGl ik 3ot (arREBR1 s B bupiEucwodfliosssss by

PrBstoHesstibasg vaniant\WWH@ yell litee L.eddi3 enlds withieedut€d atolidy to Atach fucose

ucleic..aci.d of e di clos | e,
BB iR SaTo e RS SbE niRPafRowon B Abodies
expREsedns @it hdshcell (@éﬁlﬁﬁﬂﬁdd@[ﬁ@dr HE(P002LNBidlUCk. Q7 BTG T 3-

I S .a_cDNA nol ecule. Nuclejc acids azf t he di cI osure

26740 S Tobbhication WO 9943 ¢a b HPanae 2 dspaibensedl lngy engineered to
exP?e@bgnwdp@&emF@&m@mg él%'sﬁ%aﬁéf%&%g@g Beta(i Y- domas

domas repared from1l ransgeni c m ce
acetalr L}qosﬁgmnxﬂﬁanﬁfﬁ:rmﬂlﬁc{@mﬁﬂl)l) $ush gt anfibadics emcasgfbm the

enp g LR e PR BEOR N Bl ARl TG

inabisat A Oyctizitaoflte dnttid}iea det hfso CTaiana ar dr (10ONA .| Riodeerg

i e F odi es _gbt ai.ned f .
17 Efeofbog GhiarattveBnte Mgy 3 1R Splbl] et atiysine
a fuBSIU SIS e, Hapé@h?leame%@&a@élamauhﬁmamas@%ilﬂov@@ﬂm@@

recovered from th br ar 20Preferred nucl eic acids

feﬁé‘:j% Sroreantiopdiesid e, dli & ah( 1975 hBoshanddds her23he VI |
?2E;V}o@gg%%ﬁ%aociffgé‘&fégégsrlléf{ég mﬁglf%g?tg%ﬁted%%e

disidsiteosperylatiDhAAs egtileriy esn brpaggllared t¢,Her damplegirereeshof

.1B4, 4H9, 3 , 1E2,.. E8 10HG6, are .
bl T s B RIER of B Ttibpdy oo PR G a5 APt dhSabody, or
fr3dent B6REE E}l Yaally is @N@e&@ﬂ%ﬁd]?&ﬁyl@ﬁ%bﬂ@ﬂd}esu\dh as a reactive

sequences 1B4, 25 3C2a, 6A5, 11E2, E8D9,
estfowldeba%%erbfﬁtlw PEG ugqircsmndlﬁ*pnswm K8 of more RES3 groups
4, (o e
ey R iffncBuy linghidy BRC ProEaRG -l feitaichie
caum:laxuhad an adpdaton Dthlbm apmeatitydatioa medotiorf with Iaee:actwe PEG

R El0n A i o AP RSSO PR o T DAL e

full- Iength anti body chain genes, to Fab 30 f ragnent
genes or to a scFv gene. |ng¢hese manipul ations, a VL-
or VH encoding DNA fragnent 1s operatively linked to
anot her DNA fragnent encoding another protein, such as
an antlbody const ant reglon or a flexible |inker. The
tern1 operatlvely Ilnked - as used |n thls context is

1. i " S A IA [ . o o
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The isol ated DNA encoding the VII region can be
converted to a full-length heavy chain gene by

0 eratlvely i nki ng the VET-encodi ng DNA to anot

”B&A 796Ul e encodi ng heavy chain constant r&§i 6ﬁgmwmuﬂn
(CHL, CH2 and CH3). The sequences of human heavy chain
constant regi on genes are known in the ar}késee

“pedaitshylenenlyen]” isd@ntended tq arBompass Seyjeiihe forme pt PRG tht hisiodien

oshTENER RS 60k LBl PR 0P B e

gly@at caa)@gaetrqmc BNVolfmalgimed. sin (eatwnrrpah@dlmgnts hisantibedyi orbs

C e obt ai ne f. cation. The
pefiale S enaeRe By R anib R R ad o Rty ting ot St peg Kown i the
artla@83an beHpplied @/hhe dxﬂnEodlksgdwtm disd¥dufe et Edittexniple OFR 0 DSH 316

npst  preferabl r 1g&4 constant region.

an 0
bynh{s%hnauqaébalr %%Hﬁohé%kw shikpwe gthe, the 10
VH encodi ng DNA can be operatively |inked to another

MdthWis BPERGHELine RG@BbdIg Only the heavy chain CHL
constant region. The |1sol ated DNA encodi ng_ the VL

r egir diseasedboye iheanticBl k-4 anfiiodies bpving Vh and ksequsages
; I gl
aisGR0R e A 1 830 @ R eyPhii S IEN A @RARY b Yooditying ey
andfot ¥g sdquerers odihegondtant rdgidn(s) elerhed thorest. aThusrlegn@her agpect
h ces. of . in RSt reqi.aon
of % %é%%gl%rg utE structural fFa}lf'ur}gg?ftan%g{el-e %fm’tl %da)b%r[at’ﬂé Esglg:?l.l’re, g.lg.
lBaJ E4H91961) 3(&(,‘161&51(1& EZ for HRDOt & nsedab cleateutrodtaglly ﬁlated antl-

BTLA Db Pratting: 4=ph (Eiirh PRBOA o PoSiEe A

dlsﬁlbé\ﬁ%ﬂ&ﬁasqﬁﬂcﬁﬁ@@&ﬁhﬁﬁ NS &Fdr 8@irS, 0t Br RBreAbIbRIrd}shs of
by standard PCR anplification. The Iight chain

1B¢ FfH% ﬁ?waaoﬁA%am EBeor £8Rppramyptiqng rﬁhf’d%’fd@ﬁ b gefnbined
reclr')glgilngﬁn}.ly Wik kﬁ@%‘f frafe PR T & He laMd/blsotﬂerlﬁﬁlﬁ’?t\C}&%geL aa"l'lmtlonal,

reate a sckv gene
recmmbmtadcrrgyle@r% intlalg”ﬁbmastﬂmd@s obéue disclpelry, dsidiskeded above.
n pent  en d Xk ker, ..e. g
v g Reh AR BEGE LG, BochBAPUR pidv i iy saring

matdmat fok the eWfineetihg Vhetlseicisl emsmra pf ihe Ve,mﬂ/es Yedeq@nas
VL and Vi

r %é UPUS S n | ercﬂﬁwr & € hret p eered antljbod
POP’ ‘}85‘?{@&5‘9"% FeQ %“P ? 48 thegaeigeqed Y
) AR B8 i) LY W
mopgafihe ‘éﬁ @w/ert Viasequenconprpvidad hereingor@ng 5pmesAGDR regions

the%{)noc oné ﬁ%ﬂgl egﬁ?ib %ttsl@&gh&?i%@%rs ‘égskgna?ﬂ%cgt&ﬁﬁg °

matbiriglcto ccmateea ‘tsacmnl:] ecpraint echubncets) dameéiﬁymothe peginali sgpesce(s)

j hel d nve i anal cl onal bod thod l.ogy
and B 1\ oSO EE R rouRae s PReRrr S A PR Gotein

t eCh&idﬂd&ﬁgl?fm@&h&fenﬂﬂdenk Sheadigtldst 10 Nadst etR&bfor

495. Althou somatic cell hybridization procedures
Pfeafr‘félgpﬂﬂ@ﬂérﬁﬁe‘\ antibody FOBPTBING ot her techni ques for
pr Og ‘i)'r5\9d1[r'11%rt§%| HBR) 1A JRSY rp?ih zﬁ)i b@d}@eﬁ_pe%ge gon%)rlsmg a

vir or o eni ¢ ‘transformation Bl ynphoc
CDRisequentesciesttddronntik geopptcemistiop oﬁSEQleN@s ﬂﬂr,blr5|, tigridst8, 19,

77,7080 % ke S PR e SRR kPGl R R KOs 20, 21,

22,l2872m 23 418, @:m w @.ﬁ(ﬂ@l@:{ GDRB decfue@clmbmue@frﬁmrthd: gol@tareRtid of
ni. zed %P tes fusion are known In the art.
SEQUBININE g Thab ol 40.a1, 7ind HE SRylet Gra b GG varghle rgion
I
#Hﬁ%%ﬁgé*%ggﬁ@?ﬁ%%% FUPEY PR A frgm (o gl LA SR bf
prepared based on the sequence of a nurine nonocl ona
anti body prepared as descri bed above. DNA encodi ng the
heavy and |ight chain i mud8gl obul i ns can be obt ai ned
fromthe nurine hybridoma of interest and engineered

to contain non-nurine (e.g., human) 10 i xnnmunogl obulin
sequences u3|ng standard nDIecuIar blology technlques

o g,

o o a o o, o o
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at). To create a humani zed antibody, the murine CDR
regions can be inserted into a human franmework using

nmet hods known in the art (see e.g., U S. Patent No.
WO2908/036560 t o 15Wnter, and U.S. Patent Nos. FCIS$240G/484792
5,585, 089; 5,693,762 and 6, 180, 370 to Queen et al).

In a preferred enbodi nent, the antibodi es of the

SERQ &2 NSt 3ar ¥ Risidn 3 Ad8otd, 8Acand 953 GOR? senuemgsplesiedrfipm
thé‘gl%ﬁp &ﬁ%ltl Bf $l§t§‘ﬁb%sdb§ ot £0 43941 B R2ls! B 61 GAA oB! Snd/or a
at'e | ng transgeni’c or 'transchrohodonic mc
CBEB lsgqung:epdlettsd omtthegroupremsistimgiofeS By Y Niis 24, ﬂ&t‘lﬁe@ 50, 51,
5 Sgﬁ puse system These transgenic and
2 2c#HForfosoni ¢ mice include mce referred to herein
as  Hiu)Vateriiicaelean dnihhinocelivbsidigsytod ihe (hEEWy chiiiel varigble region

S A 1S e s BBl tecton o e e i reate a

legw}@%hh{aygg@@n@ Bghd OCi that encode unr ear r anged
human heavy (1.1 and y) and |lc Iight chain

25| puereRgesdibe therelisied apweady sequsnretas @ Proffinh t ar get ed
S PERL AR R E LERROBT D g A el

al@ﬁﬂ(aﬁﬁmysecﬁxﬁﬁee 859). Accordingly, the mce exhibit

red essho e,l ndinr ons
o e A F SRuen hocley Bhms BN lirofeikol ek B Rgh e
ret@hlaloﬁe tsbr&él Sgﬂhﬁ&h&lﬁﬁeﬁ@ﬁl pﬂoﬁ&ﬁeﬁdﬂtﬁ&dﬁh@l" L dntﬂ:@ﬂﬁt dé‘scnbed
myt at i ener ate hi h affinit g
heFFdﬂlé@I PC i I(H_?R?B‘éeisd“ e, gt a{é&“‘%h}%ﬁ to: supr a;
I evig@wedartibodyPRREY @ hufMan BI9AN R R Q@cplx 10 M or less

Experi ment al "Phar macol ogy 113:49-101; Lonberg, N. and
Husib)rthe mtibpdodes nphyubstantiat bind)tehma TrkBsPD615 CH38, QRaA-4
i;[gggl ng, F. and Lonberg, N (1995)Ann. N. Y. Acad. Sci.
536- 546). The preparation and use of HuMab mi ce,
and(d;)hﬂaegmtmdymhnhi&ithé hziadlhgn’éHVEMtoiEbHﬁqy such nice,

'S @ Iger boI S%{I bleEe |nq Ta lor, L., etal. (1992)

Nuc (Y & ARYRpSY RUIREAICS fmmyu rfép/onéef% Chen, J. et al.

( 1998) tht niitod g biiatlales hitibodp kﬁgryngés 66 éAG 88 3'7I'ggi |3|78 2
Nat L Acad. Sci.. : - ;

Chou%etbea‘tﬂ%eib{s‘%%c IREYeTeEe hewivpl17-123; chen, J.

et b othdOAHodEMBH, the ahdbodddkniBP or s-ﬁkzlﬁ['césl iRk rébonse

(1994) 1 5l munol . 152:2912-2920; Tay L. et aL
( 199h% funstienahpropertias of thmlmercbagnyb@hesm b5 assesseghusing standard

%%Xﬁ%hﬁ@ nhe Cc Oﬁ-?cg?]{%e%%@ a;ﬂﬁl g{’ SJ\/\E:B%E‘%%%?#H e% ilh% Exmples

(egpﬂowfcymaietry hlliﬂlﬂ)g{iEBﬂ}&D ed by reference in thel r

ent re rth ent Nos
b S Casin AEbogBmIs themghads ierhbe g agiiodies o s disglpsure,
mlﬁatﬁﬁa cAhligs m&ocﬁﬂ;éld r?ail@om}é 08Zélec2991y aﬁjﬂg ab of Qt éf2a91 anflBTILA
Lonbergléand Kay at ent 45, 807 10 to

antihpdyepdipg seayenop@ld thespsubting r@@dlﬁﬁﬂsannm Tofo awigdizs canghe

sogg dgairal i Bl i opetQ gkt iR vl O

MudationdlOnethd dsdh€ been désarivadh incthe at.. For example PGHBubiEation WO

i t f the discl b
02 £ BRI G esh afiais SRR BT,
u31§§ gataraﬁasmaag&rreae sSgﬁfmeﬁc aguﬁoﬂ, &sbmm@sammmh t 8n theHeh

chnal n ransgene

AL e e YISHORCH 03/6 PR B b shelescelpetyognods of sing
§

coB BUSATAF BalJE S, it Th 085 R A RAEIREK: o
Still further, alternative transgenic ani mal systens
expr essi ng hunan i mmunogl obul in genes are available in
the art and can be used to raise anti-BTLA 20
anti bodi es of the disclosur¥® For exanple, an .
alternative transgenic systemreferred to as the
Xenonouse (Abgenix, Inc.) can be used; such mce are
described in, for exanple U. S Patent Nos. 5,939, 598;

N N — - A M~ A ~ A A A NN AN r~~ A N OOA NN NSNS
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30 have been described in the art (I Curoiwa et aL

(2002) Nature Bi otechnol ogy 20:889-894) and can be

used to raise anti-BTLA anti bodi es of the disclosur
WRAREEAcl onal anti bodi es of the disclosur& 35@2%V@%”92
be prepared using phage display nmethods for screening
Ilbrarles of hunan |nnunoglobulln genes Such phage

$lc h d S griecloshte bodi es are

oot *%%93463f‘h2%8§‘5%§§9ﬁ%%%5§“§?"‘@82‘“"&“@‘3 o

anaH)od;lesldf Bie d?ﬂlcenm Tbs nud’oe;ldﬁtﬁdeSy wmeﬁ:nﬁlﬁﬁylﬂ)lc?ceﬂs; ibavwet

el at. Pat t Nos.. 72,197 ,to "
1 Sﬁfécﬁfﬂb@@ iy Plfhed rgigtRtRBEp R oy n@} fgﬁslsolated or
"reﬁd&&l sd’c@t‘bntuﬁly%fe"“ﬁn pbri B&bawilIror® oth&reQliar (&iﬂﬂbonents or other
593,081 to C?Ifflths et aL 5Hunan pono
CO%Fﬁwrﬁefaq %% oHheriosluler nucleyrsasids oF Brpteinss By %“Jﬁf tﬁel%%les

inditi AiPal BHNE SHCEeat dMdre, (M) SihdiETes umm'ﬂﬁla&%{'alpﬁy, @¥Bse gel
been reconstituted such that a human anti response

clegtaopliveesigend ptesavalideavnimthsiataSeo K. ASwdal, mﬁl{eedar( 87)

CoR b R8s Yol BuaRTRY Sorethe Tt Ind Wi Bflnco Mg

Yolit.c4 nudleMiaerd df tiveadisclqgumicar bg fer ﬂxam;ﬂet DNAair$N A amdimay or may

anti bodi es. of the djsclo n be
nof R DGRt B 4 PO CBRNRBe T PGP A0f b1 GNA
mdiekuR. anti gen and/ or reconbi nant BTLA, or an BTLA

fusion protein, as described by LOnber N, et af .

( 10985leroaeids af the disglesurs cargieanbiepd 1131n§ﬁ€%iﬂ1iﬂd mlecgiar biplogy
e L a0 a5 213 RS plipled from
tranggeniginges etyingdaurgn iigmusegeliudingenesge d@p@bﬁdtfhléhefr below),

CD%%%&{E%@Q E %ﬁégﬁrﬂee)%y c E&;{%ﬁé S‘ﬁlbg (geglg?gﬂéy f raiO{na can

be bbminad be stainard DGR amiptjicatioe ot nlDNApmmﬁglnelmﬁquys For ant1bod1es

i.l ed procedures.to erate fully, human cJon
obiafEf 85 BUP P OEHP AL Gt LOE (e P HE BRI DI 1
nu(ﬁkimdbldtehétﬁhr%ﬁﬁeﬁdtﬁﬁﬁ}ecmHehedb&éﬂe@%nﬂﬁ& iigans has shovvn

that the transgenic mce respond when initia

i mirsereed nupleicapies molsqelsr pithe disylostre sre ﬂwsaﬁtqoa@ﬂ theVH and
VL@eEum(:@ &f'ﬁ?e i\éaﬁ %a09; 3dbcra BAM) 11HO Ebﬁ%@fi@}’uﬁ{’@& 4C9

her week |mTun|zat|ons (upto ota of
moamlbryé nntnhmd@a j Ddrgequanoeseareedingithe M}émgemm@rlﬁ%ﬁﬁm 3C2
( nd. F
on. e KIS SRR B D S 16 55,5
ammiad lrdspedm,vel\prh OINA seglubisces enchitiang aesen sRueicesdlf B4 BRHEY B2,

sCenihde! TonPeBbabih, LR IES sreont i REUG NGR 38 61 2

63, 64T541is3 299, @Rd M, Adspe@ivelpl th pl asma sanpl es bei ng
‘obt ai'ned DBy retroorbital bleeds. The plasnma can be

scr @e%Iabef@mestq e(l%imge‘éﬂ eng¥& sggtn@m; are ghiging{l.ghesaDNA
[
fra%H e us efglItt llflet(g r%{a?ﬂ)s a(t)eﬁgj ty ﬁﬁé}rﬁe‘ljﬁ‘é‘l"z}% oosﬁg%éh%%i for
exarrmlas @wenearsthy vavidble ragioh gerres % ﬂﬂdengﬂeﬁxﬂrbedﬁdmn gdnes taPab

empval of the_spl ee It |s e ecte 3 fus
Frafr et e OF I ANEFS e I s Tt & ey SEgsoting DA
>3 Eutiael lidked oG8 tﬁémmﬂ £t Echh PHe? B@teiiQkuch
ggé%@§%?|§gng LB%aII 0both Hcg%&gndanél tfa?nélafg:as

an gibgdy censiaticgiopar 2 B@ﬂhle et Bwemdapzrattwelﬁélgwé asaised in
i P RAE & DR el e e T O FRMS A LAY B Pl g o
amiflotaeidrsaquenedsyencnded tig tlteiton AN 4 fragihentiidhmmLindtamest r ai n
can be used, as described in Exanple 1. WO
2008/ 076560PCTI US2007/ 084792 Cenerati on of Hvbri domas
Produci ng Human Monocl onal 5Ant i bodi es To
generate hybri domas produci ng human nonocl ona
anti bodi es of the disclosure, splenocytes and/or |ynph
node cells fron1|nnun|zed n1ce can be |solated and

Y - - . I T
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M sodi um Pyruvate, and 24 international units/L Bovine

I nsulin), 4mM L-gl utam ne, 0.055 nM 2-ner capt oet hanol ,
50 units/m penicillin, 50 ng/m streptonycin, and 1X
WRATPEEIGH H 0262). After approximately two REELS2007/084792
cells can be cultured in nediumin which the HAT is
replaced with HT (Sigma 1-1 0137). Individual wells

can 'Iﬁ]hmldml DS Asoceipette W{ tepibSAarf or conwerted tore Adkclength heavy

chyfd B prtigte B e o dReD N & faqier TR FYes B,
thagﬁchaﬁxh&lnbﬁiﬂﬂrb%iemmaﬂﬂb%nﬁ api). cnmeqienb@aﬁhuman

twice by limtin ution. The stable subcl qnes
heﬁ\ffeﬁhﬂ@éoeﬂmta?gé@ geReSATE KBoWinghe @t eee &nirpbat, aFrmAUrﬁl §1 £¥991)
SeaﬁgncMWrbt@mE bERMBurot iddl Bud¥Ed i p#h E@ion, U.S. Department of Health

characterization. 20To purify ’human nonocl ona

anéﬁrlum@a@ﬁeeces@é%l&ubéeaﬂw@fq 8&)138@@3@1 DA grgrmnty gncompassing

f
o8 SEVRA . 305 RRLATE 0 s
regmmmrl:teraatlg@l HgG@,rIgGa,fIEGm figh, Befftt, g bolplaqinytansireégdion, but most

BB 1 e R T oGt ny e AP aRE BT isP Bl abigspes 0

VeS¢ it IIOA RN BEoperAlively IRREDTTRNOGEEDNA théle@SeHC8ding only the
purlty The buffer, solution can be 25 exchanged into

IWPBS’aﬁﬁg{lﬁem@yﬁ@@ﬁﬂratlon can be deternined by ()Dm

usi Age isofhﬁed%%%ﬁéddﬁi“g thO9Lf béib[?&tn be'EBﬁve‘i’{@H R)Cal ﬁﬂﬁbngth light
anti bodi es can_be aliquoted and stored -

chdn gencdps wall of 2 Fabolicdit elaimpens) Py ertratively lm!bme éheo‘ﬁlaiencodmg
|50,
o081 BE07 ot mgey SO 620 ol el o o

seqaneacmp Ioéhuraamlmghn Chieddd comstantf region geres agrkno®hilf the |(Bee| lﬂ gs

e e e éﬁ%%d
U. Eqnepameml of Hehlgh sy @fisn Sdﬂﬁc@sﬂNﬁb edblastiordNo. &Nt iZagphnd DNA

fragnents thereof, DNAs encodlngﬁgartlal or . .
fraggents FRAogiPASSIeghese spgionican he eltainersby wandarld Cibemplifications
The ql@ﬁ‘tdf'ﬁﬁi‘ﬁ BRISE Wedin dah 8k 9 Wpgatft 'I‘e[ﬂﬁﬂli‘d%@ns@ﬁt ﬂaglonpgt\:ﬁ most

anplification or cDNA cloning using a hybridoma that
prefsrpble dsekapph eonstent 18699 of interest) and the DNAs can

be v C

gon 8 R Tc P Lt PR SR GEbRRE DA RobiBl 4 Gperaively
linkedain ahatherdreimeatenicodihg s exibladimier, .2, thdtoding dretamdihe adidie

lin " i ntended to nean that an
seduEnda(oh 58 e Hrat ik i and D1 sEALGBGES Gt & Aprebpre s
cofitipABSCdingdl-tiidprotitt] wathitRSL ahd Wpﬂegieﬁfl rneh b m&@eshnker
within the vector servethelr i nt ende functi on

(sep eguBixd; a4 g/. (188} Fedgnse 2#45#2 oM 6a Mauston ahd) AP ren MaHeAcad
S R e R AT s A T
expreSS|on host ceII used The antlbody Ilght chain

P ; 3 g wen'-egene can be |nserted

|nt Se re t I
ar 1R ﬁs‘éaﬁ‘a&bo ‘esffﬁ""g‘?a At &ifRind s B PRy
vamyb bbﬂadgucg?ﬂéﬁcl‘ﬁmgg cmarttoedl mtﬁﬁo@l_ohﬂ&nﬂb@ﬂyeﬁeﬂhdﬂﬁlo‘g?@'gqlﬂle
t andar thods (e.g.., i i on comp ntary
stapdasd OTERC G '?féjézaé‘ﬂé feﬁgﬂlamqfﬁ@%v aefﬁ lﬁﬁegvg(ﬁé?nﬁs Aftere 256:
49¥.e£1188ugh @6mt il h?%lﬂtﬁﬂbk&@dﬂrés DO ple@Slel] Iﬁ&,heapel dths
are présent). The |ight and heavy Raln vari ab
techriguesrier rypdicing menoclsaizatbattysen |b@> emplopeded. £, Weah Ob@cgseel@
trabPorfl-88% gfé%-hogﬁgg h anti body genes of any anti body
isotype by in ng theminto expression vectors
al ready encodi ng heavy 15chain constant and |i ght
chain constant regions of the desired isotype such
that the Vii segnent is opéiatively |inked to the Cy
segnent (s) within the vector and the VK segnent is
operatively linked to the CL segnent within the
vector. Addltlonally or alternatlvely the reconblnant

1. i

o o . o o o s
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sequences for manmmal i an host cell expression include
viral elenents that direct high |evels of protein
expression in manmalian cells, such as pronoters

ey présethancer s  derived from cyt omegal ovi r BETUEMN)/084792
Siman Virus 40 (Sv40), adenovirus, (e.g., the
adenovirus major |ate pronoter (AdM.P) and pol yona.

Al t et pdferfld)aninid Bystdnd For egelisd lgzbyidsmﬁme feesurimsydean,

S such as the ubiquitin r or P- Iob .
H)E»rléﬂeﬁ groduadiqn)ip JP?”H%}S a%@g@ﬁ@ @S Efﬁ*aagl ion
pr&f)co‘iﬁﬂﬂqa&ﬁﬁ[uéi fé&PlsGlafx&%ﬁHﬁmﬁ%a SHlenocHies for ff@sm'il dr& RnovRdin

ronoter system w nch contains sequences fromthe

theexm OF usion|pprtpaTd (Pal apuraednYdiema epbly) and dpgienaproeasyes are@fso
kn n Tcell |eukema virus type 1 (Takebe, Y. et al.
'88) ML Cell. Biol. 8:466-472). I n addi tion
t o Chenaivtdr hooiyniedrbdntibortiessd tlaarmeseagcbkczlnsurewas bgpepzed based
econb nant. Expr fors. o y su
on b seh E SLT A RIS RRLBEEY e bt EfiRR 'bRa
endddiiipathe hexgyiland Helitepdin Mum“gllcsﬁuhhdw@nsbe obrgrned :frohﬂﬁ% Tnurme
or.l1 gr.ns o re i cation sel ecta e
hqu\%arofge%egt am%ﬁgglgeqr tpaeftenﬁaﬁwmaz% b i tates
imfRh6QbhUIR s8dueRQstusitg |s!a.§cbalrdﬂﬁ1‘éle\éﬁlhlclﬁolbﬁ§ete¥&ﬁg&§ s chadlk, to

i ntroduced (see, e.g
creategahimersmaniienys the gurte parialile regipnagas) bednied to, hum@fl constant
) t
SRRl Kby o Ao ELEL A6 RIS SRRSO
al et hatzte s Atupaniond antihodyt th@eﬂldrmle OR wigionk calﬁlmesevted: intra

has .been introdu Prefer eIect
iR e e SRR ST TL B GGt REL £5, B plRlE s R5P%8 o
Wikifeg, and (.M Fatenh 8. i;Ejd,Hle\lﬁ,B% 039 @b ggnil 6,180,370 to Queen ef
sel ection/anplification) and the neo gene (for 418
a'eelection) For expression of the light and

heayya FlRfis embb@m@D) iR 284iKYAi4 B¢ iR disSlos &8 aRMHuRAN i oclonal
heavy and |ight chains is transfected into a host cel

antiipdiss a Ruely nmas aroiioghoad) antibpdies direiesagamst BFld carf be graerated
K n . t ] A

oGP SEL AR AGE SRR Ly TGOS G

rat]mttlnam:thezmpm sp$terax dese dnassgA and transelrpmocamiy oti¢edindnde mice

otic cel | . amectroporat i .
rer G B R SR L S e LR o B colectively
reftrramfheﬁ:inasn‘hamdnrmmlef’ke Al though it is
theoretlcally possi bl e ta express the anti bodi es, of

t he Ta? SeModuneuse® (Metiprer. Ipg-bicarajnsugag imennesieRpbin gene
il 25PLkSae SEPES5R ORaEh A IO PR BREURL O]

iminheoglutsiin peqfeares adgdiier avithdargetedimatations hatinastieat the, and
in partic I ar | lian cel]s, ar re lik

e %@5&% PG (5% 285 PP SE-LAGE LT Bhas e%éﬁ@ég‘ﬁf §o-
0]

85% Ad:‘é@rdﬁ%ﬂr kH@Hﬁ’@QLﬂ%xFéh{géég %ﬁ%&é@y@g’fene?@% L and in

rokaryot1’¢ expression o
respmse td muingrizabien, theinfreduded burhar hqawp ebclighd chaid trﬁnsgdsnes undergo

bod d
clafor Y6 ing g TGO oPd by pek Sfirish e 1Lty mondelonsl
(Ldm@;rga | gy ly t)%%b}asre‘verweam.&%@w t19947 B&FRO NG

nti bodi es of discl osure i nclude Chinese Hanster

Exmwwc(l Ehonmssplogy 113:4:1Qld J-ngbecg,lN fand Hawar,dbI(1995) Intern. Rev.

Imrgg T 3b§§ 913%&’%3&53%%2 ’ ég( é%%%)ﬁzﬁz%y Nald sci

mﬁz{mmﬁ%@ﬁeﬁﬁma/ueemw inive pandtidpenomcrhedifieations
mar ker, e.g., as described in R J. Kaufman and P. A
Sharp (1982) Mt Biol. 159:601-621), NSO nyel oma
cells, COS cells and 5P2 cells. In particular, for use
with NSO nyel oma cells, andgBher preferred expression
systemis the GS gene expression systemdisclosed in
WD 87/ 04462, WD 89/01036 and EP 338, 841. Wen 5
reconblnant expreSS|on vectors encodlng antlbody genes

o 1. .
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Anti bodi es of the disclosure can be tested for binding
to BTLA by, for exanple, standard ELI SA. Briefly,
mcrotiter plates are coated with purified BTLA at 1
WP 476 PBS, and then bl ocked with 1% bovi RETEER9APS4792
al bumn in PBS/tween. Dilutions of 15 antibody (e.g.,
dilutions of plasma from BTLA-i nmuni zed nice) are
cagietd byl seah maiae;hs fuether @ﬁdxbed oubstedLfanl. (1992hBulgc deids
anmbi ure t.es ar.e shed t
Regggh.?ibt 62tr§9 gg‘t ?&@ Im‘er tlgréac lé’?ofo‘%y eSI_; 8%7n?56
Tubitlof ez alf @P93HrEH ]\a:lﬂt Mk-mﬁS‘ﬂsUSzﬁ J;om(mm Ohsiana!) @@3) Nature

Gepris parasss §6m & chanpoa BBD AR a RAL aln ot 185
Jmﬂbﬁézeﬁszazm%g@lm%@ Wiek &, @b‘ﬁ’@ ﬁM%bﬁJ[?mﬁranlW)SW 591;

and 20anal yze Preferably, mce
angyRisewildldy ¢f ¢p(19h@ Wf@r@e’i}@fe@ﬂ”?@%_ﬁw §4p-85&, tb%’eﬁlt@méﬁr(’f all of
b
Whgjlﬁ QE&EW & SCI imél’c ree t | o(r?rﬁ‘:a\fsi‘l[aftr Egtﬂe%h ggvgﬁ%& US.

PafonilNes. §645, é@@:tSI.S\ﬁDIS)}lSVﬁ 425, lBTFL5§633n4ﬂjn§LQ N5 U9 1877.dDresd61,016;

e S S DR

to Sdvasiter a5 RIBPudichtin N@a®o 91/0391@1‘ WQB/ DHIZE,FTW O‘.ISEIV25685 By O

A R R I

Nol Vot AharaaptdonBad-A ant i bodi es sel ect ed hybr| domas
can be grown to a volune of 1-2 L in ti'ssue culture

f | abkanoBer epbofiapnts h‘ﬁ%ﬁ@sﬁﬂﬂbﬁdl%@rﬁ deldiselasurgvan borised using a

AN q
e A AL SRR o b Bl 1
trawb@mw&nrr@@, spelsaspaews ¢haf Rimesvelningn e godnmteapsgehd ynd a

El u G, can, be chec b £HELL9 hor“ S. am},,
T R e Bt S S H e
degotibéd ivi.defhlién POT PablicabutW®02/6478he [hidalkaaiged i nt o PBS,

and_th oncentration can be determ ned by 0D280

usi Ag Forthen, AEHIEI BRSEEBE AR DO REeRUARIET GHal
imR0hd AR SerfeR ArcddS afd bl S bt AACtad bOLAM tétaise@RHBTLA

To determne if the selected anti-BTLA nonocl onal
antihediep oithe displopie.t Borgrpple, ansltempi e transganicavsraefrredie as
thefr BB 1) O (S URE M Rib U ERLR, £PBARHS U,
Patemt| Mdze 5,830, 5ifh 67 bh 81; 6alrithiSB8;h, é 50, a8vdanidi 6or62 BB &d Edcherlapatl et

lrmnocl onal anti bodi es can be perfornmed using BTLA

4 coat ed- ELI SA pl at es as descri bed above. Biotinylated
r nARobdoRel, Higerfaive RansdBioath@tlic Whinthl 8ystems expressing human
st rep aV| di n- al kal j ne phosphat ase probe. Additionally,
imgppgelohulip geass preavailebls indheat andicap be u do mjse s Ihd
ant%-ggi%s 6HR: QRLibSure. BF&‘@erQpIQmeE Odztying @tﬁﬁ%‘ﬁgmglr he%vy chain

bodi es to cel can be detected 10 wt
Ha@bh@pmwn@mqihmé@t thaintrapelrbmosome, refetmsi tglex ‘é’P(hmne can
i sot [i antibo i,SOt
ve U8, YRS LS, SaRALL D08, S0 P81 VIR, b
97: az:pam i Iamihalrmms @bw@ CarryTay eIk ey a:ﬂqlgﬁe(clﬁrmzfmectﬁMﬁosomes
i soty e of gleman nonocl onal._ant.i bod
edﬁp

haygibepdiese &8t (Karpiwe el b4 L) Wiafre ’W/‘ﬁ‘ﬂ.’oﬁfzo :889-894)
andidhibe %HH&B rAiSAROYI 100 'dht'i%df%! Bf ik Altlogike 4 C. After
bI ocking with. 1% BSA, 15the plates are reacted with 1
. t Guma monodlensh angibodiesof th@dn@tdomanaﬂspubb@mpe@d osing phage

f I en t
dw@?ih el it RoUE B o hufln ARSI RUETREEE el bt
disglay hethobsifisa h;ola@@.hmaﬁmmbﬂdlbm& sqgitiskdddn ﬂiel@ﬂi iSae for
phosphat ase- conj ugat ed probes. Plates are devel oped
and anal yzed as descri bed above. FACS assays are used
to verify that antibodies éf the disclosure are
bi nding to 20 native BTLA expressed on cells. Briefly,
di lutions of antibody in PBS 1% BSA plus 0.5 % sodi um
a2|de (FACS buffer) are |ncubated mnth transfected CHO

o . peym—g oA A N - - o ~ o~ . o,




10

15

20

25

30

30 wth the nonocl onal antibodies to, be tested. Human

I gG bi ndi ng can be detected using anti-human | gG

al kal i ne phosphat ase and devel oped w th ‘BCl P/ NBT
‘g%wwa@@ot ablets (Sigma Chem Co., St. Loui SCTHS2007/084792
Anti body Physical Properties The anti bodi es of

the present disclosure nmay be further characterized by
extahpley dil.BoReserp) s 55203,4900 R 603, 4835 aref 5,5°Ne698nd Laddiet & al.; U.S.

PARHNGR 0N R bR YAt el o SeBerht iRy Fidogen

6,05 By t9MIERRy RIS 26@U. D PRRMETds £885,793; 6,521,808 G5a4,731;
‘enbodi ments, anti bodj es of the pr esent di sclosure may

6,001 13 ro8h8l Hand B, QP ye Geifliths ¢/ sites in either the
|1 9hluefdn onmltlﬂod’i@&r dratd cﬁscrl(%QfeQ:@ alkh'Be eN6&nPECID

A
one or nore g ycosy atron sites In t e varPgE | e regi on
miggyntp shighthuman imoueasdly hamhmm tpeonstifufad sueh thaka umanzothody

oo AL PR, 5450 8,

U RepatBitdaseh 2761996643 - 57693 76@&1 Wilkodh @atl Morri son SL
(2004)J I nmunol 172:5489-94; Wallick et al (1988)J Exp

I\/led 1:. 109@;11109.5 é&l ﬁco RG (2002) d ycobi ol ogy
t al (1985) Nature 316:452-7;
g Iluﬁherfﬁun@dn Ig Eﬂ&&gk ubddlto ks hnalan 3t dics 06he dlsclosure such
ycosyl ati on ha ee nown, t o, occur . at
MiCH FRMPS TR R d L @#@5&&@%@ d Rygparationot @éﬁﬁtlgﬂﬂ and/or

re€inyKiRaY BT IA0Br APNTLR hest dﬁ-@teﬂfﬁ HSd&itad G,mmk&r@m Qﬁ&laM 994)
whi ch cl eaves the anti bo roduce Fab nd t

Netwret398¢6474 )y B Y 823 Fashivald, ]Qsﬁf rh (B nNature Qlﬁfafﬁﬂmd&egﬁ 851;
anﬁ?fdloﬂﬁﬁx@at%' BldgPig Qndsﬁﬁﬁi 61“/1&% ePIfe%"r e mice will be 6-16

Al'ternatively, variable region glycosyl atlon may be
weels bEaizewpbm gle Mirgtriefesibi.ghor exhmpleze pyifiag hyre(:@lbmgg pre@pration

.saccharid from.a Fa
P15 oE B REK R8N BE S0 P ife (R Rl Beapicg inprenitpusaty.
contipdiled Efrbcidlfi@s ﬂo%‘égétﬁte ﬁlﬂly I:jtﬁnahsncﬁﬁﬂbﬁ}ﬂ antttdics & Bﬁm are
an antl ti1Dbo at oes not contaln varla e
depcrihed ip @W&ﬁ%}/g%?wo Fuymﬂiﬂt@e EXReIpRee Feth ayags aotigenshapshown
thﬁ%eeﬁids ielde k?é&?bl‘i‘cﬁwhé]ﬁhtﬂﬂy Hﬂhuﬁ%ﬂtlﬁﬂrﬁ)eh{bﬁeally (IP) with

gl ycol% (tlon in the variable region or

anfERER| Paddds 3w MiLnt THM)gW@W}aqvlewth&stwepk i ng

. e I
1 pr@%ﬁéﬁéﬁé&eﬂﬂg?axéﬁ@%@w@é@ £PObss By ot o
thh (fodumé’ls rcempbtermtl Ftrmltla'l incadiplas phinagisharcialso rﬁamldstmbe

eam or, i soas tic acid ef t .n
ey IASaReg whotheEl R s e o el ool S saiEhly
mﬁﬁﬁﬁgd@i Tae 1rﬂlhuhé51@§]§ﬂ§é &dn%e@fdnﬂo&ﬂ%ﬁ&tthd@ﬁbﬂebﬁﬂen t he

creation of isoaspartic acid which, decreases the

imgqugization profocoliwitplesmsnmniss being ablaingd By atroredifal bleeds. The
pléhg aWah us gcrpén@d ELF‘&S% AL ribal R, bR B With SRR tite ers of

n the main aln e creation of isoaspartic aci
antj el %hmasmmogmbngn eam tiegsedyioafitsioas ddige carthiedivosteds a
S S R okl BREPREE b S s s
th4t 243 fusiots fof emrlaﬁﬂmuzaﬁbn b@gal h&ﬁ wvoé perfortd. iBatwdes 6Rind 24 mice
range_ of between 6 an pl _for

H%WP&C@%WVB#@JP! spch avtr&eﬂvm‘ﬁllh b?th EGod %H&gﬂ%ﬁtmm@rsused
In amlnsm Softl QT arﬁlrl{(tcgl%ﬁ Qegybetaféa tﬁgéthéf iftBa lsﬁlﬁw rhélse

Fl range of 6-8. Antibodies at Is
habmg $woldiffebrng hmamgl@awhakmumgme(fé&cﬂéﬂﬂsl?a\r éltematwely or

additionally, the KM mouse™ M strain can be used, as described in Example 1.
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general Iy unknown, there is specul ation that

anti bodies with a pl outside the normal range nay have
some unfolding and instability under in vivo

WOAHIBHTEAS. The isoelectric point may be testREA/URSHNIY84792
a capillary isoelectric focusing assay, which creates

a pH gradient and may utilize |aser focusing for

GérRedtDa SE HiyBAddhia Pyodudmp IFimaMaloclod@Qdkibodies
El ect rophoresi s 523:1605-11; Ma et al

Chr okfegcdgRtsdPEdesmaspreslugipg hymap mepoclpnaf @98’851135 of the
d@%ﬁf@%ﬁ%ﬁ&%&%ﬁ? NodelcBISRSR ihRShidRCARe chd bd iSolated and
preferred to have an anti- BTLA antibody that contains
fuseddb ay apprepridiaimmertaliged ¢¢litline, sl ared mpuss gevelom csllding Ble
re%ﬁltzﬂ%la}?)mﬁm&g %5 é)g)écr%&{)g %1‘ tFeg?rgngclnBﬁ gf; ﬁlZlggﬂs %’J@r%f:igig g.lntll')cﬂhes.
Fdresamlplesmgke eedj sat;anﬂartscbftsﬂemn |l)qmpirmcymd frork ivanwnniized mive can be

i PRRET AR RS hoBetetia piaa ilogts el ORhGCITL Radth By

50% BRd. mnmmglam 4 2pRdinfatdly 2 RhaY imfigt witealmikotiter plates,
:361-71 A higher thermal  stability indica

05?\@%4@& Weak mfaabﬁtﬂqsvdayelgqt% imediupn «mtawv%lo%ﬁés 3-5%
OB AGENR O sufieniiht EH?%&Q@Q%OWI REOPRASNE abktik B, 4.5 x107

techni qués such as differential scanning calorimetry
M(sohigm lbtru*eﬁlte axbdBinteprational Roiis/R Bovins usglin), €M Leglutemarte,

??gen'per aﬁ? e E@tﬂ%ﬁoé’]%%rl?ﬁt Hﬁgﬁrﬁgﬂl é%om 1 E@b&%ﬁ gfl%

HATZSigndi L 62623 After dpproganatély iteo w&ekspa'qﬂls edrebeuniftoted |1mg1ed1t1m in

wiitr i HAT Bitator e itat fsieb i Pk dnfibdl q e ot ign e’
scicBiddl IWOKLISAI fBf Rinaddl oi@cRakigp Glahfikodés CThemrboagagsareung

Br,ef er abl ¥ greater than 70C. Alternati veij
hyPHE 2 cag g Finlatedy sgsensd again. i2pd HyptihRgsite ﬂb'agﬁﬂnelgﬁsshﬁg
hy%f:H&He!usacran gk %cﬁin%&‘ht(léﬂéf e 15 mﬁitmg 40%0kd The 9@1@ QEBIAME can
: a preferred enbodi nent
th@mbq Cbldidreésn azfre tg w@wgmnalhmom& af gntibodp nrdﬂlsgsu@@gwmedmm
foféhmp%%o on of an anti- BTLA antibody nay be
asured using capillary el ectrophoresis (CE) and
VAL Dlo-pMiSfy Bsmanamavelclonslneaéibsdies) sblactbdtﬂjvbrldimﬁas (cAh bxgmodmarin

G RBITRET PEABAR A ALY BFTRBA0 O Pa AL Pt beitered

antl Bedceh@ated pafore ﬁﬁim@&ﬁf&%gr@hyﬁlfh%étém ASPheead (PARmIRM,

lead to tri Eg‘é{ﬂ [ ng of an unwanted inmune respanse
Piggatapay, M de Al h@/@healsﬂdé)yrgqh?lﬁﬁé@amrﬁ%% gl high
ith
pelbORES iR pRGloR ply | AT BAE TR PG PRLGR)E
exehappedmtaeP B, @he tlambycenﬁ%cmrcah bs deteraumd hydﬁlézspusa@habl y

0% or | ess even .nore fera 5% o0or |less. . 30,..
exhgei-BisarfRRnt e Rt RolRd Al S sl el md i Fase c.
known in the art, including S|ze excl usi on col um
Gen&fatipn bi Diangfestdoisrodeild Monatlahl Ardiodigs aphy (HPLC) ,

and |igh ri.n identif rmno ., di ners )

i A 800 s AP i R B GG oot cell rastipjpra using,
A a@&ﬂ@iﬁﬁttontd”f%dafn%ﬁﬁﬁttDﬁh&Séhﬁﬁlﬁéseanﬁ b BSfelfon

ant| BTLA anti body or a fragnment ereo conj ug;t ed

metlpds ap wev%\bl@@wne Hsiast(g-2.» Mmﬁscmsse(l%% Seiender?294 28 g
o sl TILOGRUOREITR, e ot b O e B
en&ddhng:pranmm of fidlatergt lightrand heogrthaigs tasbd dhaetmedrhyl stechdardn e

cyt.otoxins, ar eferred.to not oxi ns.

bR Bt G gt onA R 58RE o+ ha

is detrinmental to (e.g., kl||S) cells. Exanpl es

i ncl ude taxol, cytochal asin B, gramcidin D, ethidium

brom de, enetine, mtonycini6 et oposide, tenoposide,

vincristine, vinblastine, colchicin, doxorubicin,

daunor ubi ci n, di hydroxy anthracin di one, mtoxantrone,

10m t hr anyci n, act| norTyC| n D, 1 dehydr ot est ost er one,

4 a
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| i docai ne, propranolol, and puronycin and anal ogs or
honnlogs t hereof. Therapeutic agents al so include, for
exa anti metabolites (e.g., nethotrexate,
@Eﬁﬁbpurlne 6-t hi oguani ne, cyt ar abi ne, PCT/US2007/084792

5 fluorouracil decarbazine), alkylating agents (e.qg.,
nmechl or et ham ne, thioepa chl oranbucil, nel phal an

hybﬁddmksﬂlBMp(eBﬁNtﬂ)e aaﬂbbdymfuﬁémﬂ}aanﬂﬂh&ﬁbllﬁ)s can be inserted into
cycl.ot ho busul f an, di.br.o nitol, ..

e S BRORh ek GRSt ety CRGgp BRGiRimn kAt

traRblatirALEDntrb g B T6 tisPbcatdxt khe A iupaeiodly NMsed( & iftended
daunorub|MI1£?ornerly daunonyci n) and doxor ubi ci n),

to gisen Hatan a@gb? ggne isdigated Il]lgﬁ? (ypﬁor(quel; %}tp@scrlptlonal an
traﬁ&l&ﬁ%h‘aﬂ%%rﬂﬂ seﬂ@én@&%ailﬁlthe%&ef RPWGhdlr infAG LRARRABY CI N

totic agents (e.g., vincristine and
regrilating sl ranedriptipg @%@msmlelﬁ ef the antéedyrpéngs Th¢ expression vector
h tOXi ]
&antﬁlgr%gg);{ o?”@%{é‘ﬁlg‘? £3 P%:g&n?%hlt& & (glgpa?gllg vH&%eeQ(#e%ng host cell
use:chl Tlehedbidyilight chaydeansidths axanxddﬁhasatvy thdin pane cam ble 1nserted

derivatives there ea e of a calicheamc
) Sy R At Drioel B ARCRBF S Pl MR g ame expresion
vebth| n{e@hﬁmdy\geﬁésme%%r&ﬁ)imo Dt RpRAJIGIBveRA LY ﬁandard methods
conjugated to anti bodi es. of the discl osure usin

(g H&%wn L EUBPRBFEERY Tesistionsites anthe Hkibagdy genEiragfmra angyyector,
or blupk&ld lfg)ﬁ?@r?‘:ftnb ?éstrn:ﬁ)fﬁ sﬁ@%ﬂ: ;?%és%ﬂt)t ‘Ph@l‘?gﬂt Hx%ﬁe%vfcham variable

cytotoxin to an antib i nclude, but are not 1imted
regions off yirgraatibovkes, descmbeféhﬁelmgan be user & creite filltlenizth antipedy genes

o BP0 SIS0 MR BN oo T 20 R P

chavm t:bnsmnt el lighs debnadinsentrpgiotaafnle desiralisaeyet sulh tat the Vi

s GF E R T YRR Dot oR L T S g g i sogment

is Ea@'ﬁvblgﬂﬁlkéﬁsto(tﬁe Q. segfRhiN@ifih i vBctof, AdditionE¥ off dictdagvely,
i scussion of types of cytotoxins, l|inkers and nethaods

the rgFOrRS PTG GERT PG (VREPTI8 &fl@%le agenrlepiidedhatifasdifptes secestign of
th@:in%go htaf?l_ frdh aﬁ%st akll. ”fl%oagai)od%@ﬁam Htgca.%b |cb6necﬁ?1¥o the vector

5: Trali Cancer | mmunot
suqhﬂmrthﬂ snglral p&idg melmggcv in- m;m@ th@ml(nQ oasinucafide entidwidy chain

eci. 0 G pebli B ok b e BRSor  bisn Prad P05 Bharlogous

sighal papiideKy. el 4 sigmal pEptidd fro2OEG)-inftaumogloBplimproteinyest i g.
er, CJ.

( 20811")4%?%‘\0988 1%3%@?6‘ glg rﬁg%cs tgg I‘C‘%Ql’%bl?gr ! ngressmn vectors of the
disttirbeses g@latom%q@éneéserﬁat SheaRSeKpRsAbPEf th&4ht8dy chain
conjugated 'to a radioactive isotope to generate
gersytime bost eclk abhedprmuirpmdatenyiseauesce" af igtndastte include prprapgers,

el S Pl BRI 2, QLR AR bl et

comttcd ¢hedsnsarmpkiby ootranslatorapisht argioly cliaiicgeneke , Sublutegala®ry ot

limte 131 i unt', t Mo
sequlsties i et HorS AP e i aet et oM iriam aolgay. ddethods
in BAAmRdeFNISE SA@Mehit Hré8, SHntDiefex @n{1980)Rf It w111be ap Ipremated by

rad|0|nnunoconju ates are conmmercial l'y avai.l
thoseslilles indhezat it S{anmé@emaseﬁsa%tﬁc%an@ydl%&w@e selection of

reg@ﬁfﬁﬁ‘g EJM&&C@Q rﬂlﬁ@deg tdﬁas‘ﬁgﬁ‘fa'cﬁ?é hh de AfLe BF I hak céi@%o be

ds’ can 'be “us 0 prepare radi ol nmunocon] ugat es
traugomgd; the leaplt dfwpplesssonaff ptdiein deset oma rRrefeffbdregultiiopody

ates of.the d| cl osure. can be ed to
sediPReh P g i o B L BB of it i el o et ety
levtld ob Pro€dmstpieseidn abmhmaliftcdls, satlRgreabtesRARMbL@thancers
t herapeutic agents. For exanple, the drug noiety may
be a protein or pol ypeptide
57
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15possessi ng a desired biological activity. Such
proteins may include, for exanple, an enzymatically
active toxin, or active fragnment thereof, such as
WBAPUE07¢56i n A, pseudonpnas exotoxin, or di pHCAAISEY7/084792
toxin; a protein such as tunor necrosis factor or
interferon-y; or, biological response nodifiers such
deased from cgtoamgphleyirksy(EpAOK Bingian Virng 4 (S&4R), nddnopinks, (elg. ) the

<P A o ot AN e o Pty ol
re l%&éﬁﬁuéncesﬂlﬁw 106, k8ol Rnibigifiiproaloten 8 f-2bR promoter.

, or other gromﬁh factors. echni ques
Stilpfurther fegglatomgle@e@ﬁcqwqb@ﬁﬂemen%.f@nydlffereamo%% isaah as

SRSl B8y RS ofiuftns o AlaRe o SR RE) Boter and
thd hﬁnga@ménal rerpeelwtmﬁ ?ﬂl;lﬂlﬂ)ﬂbclmtlkdﬁﬁd iEEs DH&HZII( %ame:ler YThred dp98R)
i sf.eld et eds pp. 243- 2556 an R Liss,

M@ﬁéékfgé%gﬁﬁééb?%tronwet at, "Antibodies For Drug

Del itd@adition ioth&RATHOE) Efth @i‘léﬁ}an@%guyfﬁéry sécfﬁ@ﬁceﬁdhf) recombinant

Robi nson et alL (eds. pp. 623-53 (Marcel Dekker, Inc.
exprgFipn vertass plelhe displosustayy expraddtiongseqypness oRFl awge\*ﬁnges
thhTefRE fhldRH 3P BuREKIHEY celld %] gL 8PRbLARbLRAI S

ogl cal i ni cal | oNns PI nchera et
sekektableautgker pemys, Thy 531@%16(@@'8&) gené faaiitapes sslectRasaflhpst cells into

T O TR DR R T

5, Moma| ﬂh@} Akslter bidiFesedampleCapivally Detseledtatda mﬁl‘kdr gene confers

Th Bal d 303- 16 .
reprigice 4 ey sushat 18 ghavei o e g A1 G Tgaehich
théEVRr®id BeeRiRRANEdE ?réﬁrrewelebﬁsné TrieRer @eﬂé@ McugiRtRs"

Itrununol. Rev 62: 119-58 198h% Bi specific
dijysirefelarcagductase GBF Rbgeng Sfopuse in d }pﬂsb@éﬁ withimeghogstate
sefea%ry ngéldemaﬁg J{he n@%@ﬁ@#o?%ﬁ@ Qa?effensg an anti - BTLA

antib or a fragnen er eof e di sclosure. An

ant iHeoepresion loéthdilight and lheavy opnlnanhq Qg@rﬂshommm@) encoding the
B R DR S0 e LB VALb Sy BRS, P o
fomms qiﬂtbd emi] "trensfpctiorttngd inehdaitd ehathpasya widg am:@btj‘r Gfte&mlques

rece t 0, gener at.e a.bi speci f] nmol ecul e that hi nds.
copyn o4, Gor Lhug s tian e AxoBeTHS P@Aslmoeasprelfaw%\C@éﬁ aryotic

hogpdeﬁwg edlectrbpBrafdi, icRefyh- ﬂfosﬁﬁb@e ﬂhéﬁ'ta‘ﬁ%ﬂ r]?EﬂE-)dektEhnf act
be derfvatized or linlcd to nore than one ot her

trapgigetidnsng ﬂledrﬁqee diheughdt igdimerasicallynnstibls peexpresg the antibodies of
LSS 08 LA TRASLORS, LR, Aol SEEBtingh

eulmb(etmneﬁs, aad eroafl meferablyemimdalian Host oehs mtbasmetcbr&fyrrtd’]&cause
herein.. To create a

bi.s i fic nol.egul e’ use
sutfy ffaryohi Bl PR O A R R <6 0 P TH0IR AR RO PGPt
cellh® ichitblOfidIsecreR pashefly Aslddomalimdhuhblbiesly(R1ide antiBYdy.
chem cal coupling, genetic fusion, noncoval ent

Prajssytic gKpressiasyof gntleqdyjizgess hapbesh sensrtedrisrbs ingffestivasondi ng
d o
Bl AU BUARS AOLLUBY md NI 193
Imimusp’egy Yodey(ol2el3)l e 15resul ts. Accordingly, the

di scl os es bis i fic ul es ..
o R oS L o Pt SRR S By g gf e
dlﬁ-ﬂsé‘reaﬂi@u@ GE6R8 ﬂaiasteﬂov@y $PBOI EilGiinyufiag dﬁer@H@méus
target epitope. articul ar enmbodi nent
deggribed pdlilaub ang) @hé%é KO Brasetiald Hcadpet lé?Aa.z 4:9&64220 used
receptor, e.g., human FcyRl (CD64) or a human Fccc
recept or (CD89). Therefore, 20 the disclosure includes
bi specific nol ecul es capable of binding both to FcyR
or FcccR expressing effectad¥8 cells (e.g., nobnocytes,
macrophages or pol ynot phonucl ear cells (PWMN\s)), and to
target cells expressing BTLA. These bispecific
nDIecuIes target BTLA expreSS|ng cells to effector

T L 1 Y Y
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det erm nant s for the Fe receptor or target cel

antigen. The "anti-enhancenent factor portion"” can

bind an Fe receptor or a target cell antigen.

KO0 el y, the anti- enhancenent factor pUFFSEAT/084792

can bind to an entity that is different fromthe

entity to which the first and second bindi ng
widpeDHFRcelereble manickr, dpraseranpédin R HeKarinan emhi2 e Shenpt

145 Mt ghoP B0 LHE NS B s Bllsreelyfgraind o

paftRlular, tfhiadse @GN G miyBlodA cEINE; ARAlse grdfmedrtaplremmaem is the GS

ect iagHen Bt Bouiped e Q REOeCIRL B ER A EETk 44ty When

&'ﬂﬂﬁﬁa‘ﬁge)ﬁxﬁﬁbﬁ W&ddr¥ efi’éodi g%ﬁttlbogp Gersty tafetlﬁﬁib(duc&f infmammalian
anti body "fragnent thereo i ncl udi ng Fab

hosiills, Gty Bes 45 prodwced by iz abeiont o Hrisotod o By
suHﬁYen@!osa‘PloQ%ofeégke%B L Mefdhd %91 tE@ﬁ‘é@! céi'E_%!r Modil B}%%eratﬁ{f
any mni nal &r €0t as a Fv'or a‘sin
serbtionofclorestibodyt ma:sthdaﬂmra hetium mn whidh ére lobt alls al’ch@um
cont nt s .of
AiRPRR e perfioyr s AP BT Fi el siRlaR piRip purification
meéhdaedi nent, the binding specificity for an Fey
receptor is provided by a nmonoclonal antibody, the
BB AL 0 T o orn

IBRRRERCRRAYAY

" | g@ntiBSREY dTtlie dief & dal beryted ForbRiig o BT B @briexample,
genes | ocated on chronbsone 1. These genes encode a

stanéaré EL&%A + Reeflie micrahsnplatss agsosed wih pwifiedEHep ol ng/ml in

P AP0 B RS B BT S8R

antiydy (¢.p, dihgiops ef ﬁammﬁmﬁd‘ﬂmmnnumzeﬂem&)wer gldeptocactawell

u hi gh, af.fi ni S 72 kDa
oo ERRHLET 4 oo S et g PabE B
PBSywéchQfd theh Ofbad with second'Eh)ereﬁgéhd(kCg | iBﬂhlﬁﬁkﬂl antlbodles a goat-
characterjzati on of certai n@sr eferred anti -

anfirhHgen Bialc-specitis palvelonalreneguls eonipastrddy al#ak@ahoa%haaﬁe for 1
hoinnat B@E F’Mﬁér'&a@ﬁlhg Gh&%@%ﬁr@%@@oﬁa %M}:N#P%ubé?ﬁke(nhé}ﬁl) and

4,617, the teachin whi'ch are
ensa b ODT 1650+ Biebrabio snibewich devpinadbe bighdstdeisesl be used
fOIkﬁl%lgn 0 an epitope of FcyRl, FcyRII or FcyRIII at a
whi ch is distinct 25fromthe Fey binding site of
t he AncHIdPA assag as destiibesl abbteaian alsb beluseg to scrmmtfoblh)dmldeudas that

shdhpro ittty Pb BT Gudoser Fibtoma et e vk Boh avidi
to BTAR aéesubbldAkY a3, fudttfBh#A4oterlzBAPORL clamdfrd ) Ach 1Y Brid e which

hybri doma producing InAb 32 is available fromthe

retaiprp e cepqtivippe! tegiparent eellsdby BEISAOncanArchosap éxsaaking aNop10 vial
B4 nti-Fey receptor

celant [ 6520563:/& %{SP%':I 0 ﬁ%ﬁ%‘@@% ?%r%%ag I‘?m)nocl gnal agt i body
22 [Ta pnﬁ@)ann BIEL pamibodies, selectedhybnidomet @nibe gravartoafvolunee of

z{]ﬁéb@%@té Pu % d&%@gﬁ%rl%sksn@%gﬁ' gr%l grﬁﬁaog,@rmet ifRation.
Suﬁ’étbéthlﬁﬁédn% fi¥er Q4 d O3t entralditbelbie affinity BRdnaReRQHE With protein

cell I'ine WO 20081076560PCT1US20071084792 was
A-gropresa Ehararacianiiscatistey.dah- Fhyel lelh can be clskeddst aehn

S5 R 0Ol SeaSalep Mt

soltihen ¢anrbd ierchasgreldntoi RES, ynd the cencelfmiipe cameoietemlrpd by Offegh
by an antibody that binds to a human | gA receptor,
e.g., an Fc-al pha receptor (Fc 5 aRl (CD89)), the
bi ndi ng of which is preferably not bl ocked by human
i mmurioglobulin A (1gA). The term"IgA receptor” is
i ntended to include the ge® product of one a-gene (Fc
aRl) | ocated on chronmosonme 19. This gene is known to
encode several alternatively spliced transnmenbrane
i sof or ms of 55 to 110 kDa FcaRI (CD89) |s

T L T o o e I
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15.1. I nmunot 148:1764). FcaRl and FcyRl are
preferred trigger receptors for use in the bispecific
nol ecul es of die disclosure because they are Qg)
‘@9& BILS primarily on i nmmune effector cel | s, PLAT{F2007/084792
nonocytes, PMNs, nacrophages and dendritic ceIIs (2)
expressed at hlgh l evels (e.g., 5,000-100, 000 per
usirgg] 143 extigytionedefhicisns e Imyuodpmt putitedies it bee@ilq(l@te@ and stored
e phagocytosis); 20(4) nedi ate enhanced antlgen
preséntation of antigens, including self-antigens,
t ar geet deebrinmetifihselected antiVBiT [LAe monodenaiaitibotienbind to unique
ant i bodj es. are eferre ot her anti bodi
cB P b RO R R TR B L O Bt Al R AR aben (Piere
RébicEcid GBI CorApetitioh Etudies ueﬁ WHibeRd aitdofluna ahitRdies and
nonocl onal anti bodi es. he b|3£e0|f|c nol ecul es

bigtiyigtedamenac] oaﬁlsa@rlb%qﬁ%aa Bﬁpﬁ'@fﬁﬁ punreBTh codfrg- @&5% ﬂl@tes as
degé}ﬁ)e& Qﬁlﬁfe' h&@ﬁ&la@d%ﬂ Emémg ehd bldetdcBSwih PstreplalRlin-alkaline

anti-FcR and anti - ing specificities, usin
phqmlma@spmh@vmddmonaﬂn sinilar cpmpetision sfolliss caneherrobe hFAGS on
BﬁPE ?ﬂﬁc? &gfsy B%ﬁdng‘& é%tﬁﬁg&t d E?rL”LP L&ﬁ}éd gaa{éup Ean  be detected
nera en con| uga
Wmmwmh$nquMQMmbhgmhmmdﬂmg speC|f|C|t|es are protelns

P st e Ekeee il RPodiny iphnt ELR Ay e aptomed

usiRsREARe RS serci ey fosrtibbdikd 6T @maslsb@gé UE& eRfrple] 1B d&termine
carbodii mde, N-succinim -S-acetyl -thi oacetate

th f( wspiypg of ashugman ragnoglogsiasiibady; wllcftfé ﬂﬂ@pateaalm cafemopipd with
RS TRk SLSLORAREMant ot C. After blocking it 1% BSA,

thapidtes alefrested wiith Ijugljmhl 04-le(s£\bf tesf@onoclonal antibodies or purified
2008/ 076560PCT/ US2007/ 084792 mal e donet h

ISQtYRE] SR Dl EBRSTRU Oy L tP bes%@ ﬁg @’éh%wgl then be

redteddRAUSitehunddn g6l 8B hirdarEl M-spvBitic aﬂ{ﬁ@ﬁ%ﬁl%@phaidsélcorﬂﬁﬁated

et at (1985) Proc Nat|. Acad. Set. USA 82:8648).
pr@eﬁéflatﬁf?eqrﬁéwlqpﬁ@ Rubanalyresses dgecsibed Bhagei n Paul us (1985)

D by 1 S0 e

nanmﬂ"ﬁbz& ex38ssed o BEIE- Bﬁaf‘aa, dilirrog$ efmmbodwnJBMalt% B§A plus 0.5 %
t nd ble f
AL BRSOt s SR renli B UERLG Lfb

(l(bfl cRlls)fer Binﬁihufes ai 4°CeSelw e ﬁﬁﬂhbcbﬁ:ﬁb@ﬁy centiffiigatian, Apiration of

Supﬁr?r'lé%l'g a@a ag‘l}ﬁglmbgtu %ﬁB%ﬁﬁg lwgégdl nﬁ? gmﬂﬁa,g%h%m orglucsélls is
defé@t%@l b9 iﬂcﬁﬁe{tﬁﬁg Rretas ek ﬁBéchﬂng?B{u-hdrHﬁ Igertq% 55&%@ NartiBody
fied to contain an odd nunber 10o0f sulf%;n

forﬁébmuu@ 4°C.prachisg ﬁwloylla)heas abpYepand apakyaing by FiA
n iciti
encadbe e biwaRfHch 3 BYRPRERBREL st Rl 3 A B apfecn b
Wegterh bpttipBriefig) BTeA kan Hdypreparet a{mddubj Sctfxﬂbtsbdluinaroﬂycyl sulfate

sef re the bispecific nolecule . is nADb,
ﬁs&m@m&ﬁgel rzlaﬁtfephpf(ealie%ﬁgr %?Cﬁpplgoa?ﬁas fre gL grsigens aré
traR¥ferr & 10 nitfdcBil g PRGhdrhtGak®] stk vwith 109 Sed] &It LAME %n& ﬁ:%bed
be a single chain nolecul e 15conprising one single
withtihe monerionsbenyibagias & Usitertindn diuaandgGrbindimg, cap be detsttedyising
[ [
an{é 'ﬂ?ﬁq Pgn E&ﬁrfegﬁ‘as%?% I“dgﬁ #gf u{i g@ﬂ%ﬂ@lﬁ@é@p %u%)s{llge fablets
(SigamsthetmwGos BhdloeiscMail)n nol ecul es. Met hods for
preparing bispecific nolecules are described for
exanple inU S. Patent Nunber 5, 260,203; U. S. Patent
Nunber 5,455,030; U S. Patent Nunmber 4,881, 175; U.S.
Pat ent Nunber 5,132,405; U S. Patent 20 Nunber
5,091,513; U S. Patent Nunber 5,476,786; U S. Patent
Number 5,013,653; U.S. Pate® Nunber 5,258, 498; and
U. S. Patent Number 5,482, 858. Bi ndi ng of the
bi specific nolecules to their specific targets can be
conflrned by, for exanple enzyne-linked

o g, o ~ I L 7/ R AR \
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by enpl oying a | abel ed reagent (e.g., an antibody)
specific for the conplex of interest. For exanple, the
FcR-anti body conpl exes can be detected using e.g., an
¥AZME74Fhked antibody or antibody fragnent \W"%I’?z““'”“s“”
recogni zes and specifically binds to the anti bodyFcR
conpl exes. Alternatively, the conpl exes can be

Antéiodgﬁ’bﬁim?m Biny of a variety of 30 other

For ex: t he ,a bo
o TR o s SR et R RS E ey e
vafiblifphykiseleprofentiesof drphe-BTI aitibadibs. \BmouE’BsSm;GI mayets: wéd to

Radi oi, rmunoassa nth Trajnin on. .
RN GRG0 T BP0 0L e UPU AT  fheseaiopistly,

prbferdy, 1986, which is incorporated by reference

her ein). The WD 2008/ 076560PCT/ US2007/ 084792

r adilpserns erebedimensp anbadissof detpersent disslpsya sy vepia ong or

t

B o S0t 1R Bl 1B B IR S A0 UL e ffence of
ongoo triver glaeseletion :tlhelrphe smablede§olh 02N mulp frowedessd a

img o"]’%?)ges“:ﬁ(%l A Ortlgl ang}?édg o gﬁ% %ét:lg%lcog%})ef P(iﬁ,%fhtgl% %{hs Id}( 490 altered
anéigér lhﬁdih@ﬂ\dm@halmmi gom)birndi lR@ng;@hdm Hh613-702) Sabif A af

MemaPRRE SO eari i eongrit Sk of QAT st Beoes

masrplfmd}leﬁ@z@ %}C@Bzo@gﬁ QPR INBER OPhr&Mh o B (?935)tmr@r3 169527,
ferent) antibodies, or immunoconjugates or

Mbmga el 6290M@dmrr@gol&fl O 08). EyenstileBon msrbeencnpyingo ogeur
at g%ﬁi%{@ggﬂgﬁgg%l n%f}%gflf’o Eén?@ aﬁ{ma&:ﬁb‘; gigﬁ %%@éﬂﬁa%o&%a%@ tested
usmgmﬁi@cxml'qtu%y,eshwh cleavsptheiafiitzsly ta pratiudsiankhbt and then tests for
gl%cos lfttﬁo%nuts Y. Paf}tag%{e( I?h\f,? qués?u?esfg%r %F‘?L COeXbCEatl fmcp %chl gas[e:}*grrrlnsatlon
Aledmadtivelygvgiablesegien glyssylaioh fey belnpited sdigy Bﬁbnbﬂllght

conbi nati on.t her , conbi w fh other agents.
chpegnat %%qﬁlen(@wnﬁﬁ ﬁ%‘ﬁ%bﬁﬁﬁ"&ﬁsﬁc @F‘QW‘I“H%FI%QHH} %3e an
m@f{bfsactﬁil;ides &t AnlRgys 18 iddRedul Re@tiddéshedn® smrs%nmﬁ%e@sd it is

at 15 [ east one other anti-inflanmmator
Pf¢fﬁw%@§1émﬁfé§§1aﬁtTLég@ﬁb0dYEkdr¢pF9e@t efntpipy lteg@n
oI5t s (30 Be Db HRR R o R R B PRI A Y ¥ B the
glyresdatafn odte 1mﬂtenfanahlesagmﬂ1 or he nolitatiog osidues witlsin ilseglycosylation
ein, "ph ceutlc acc ble carrier includes

mg{ﬁ;}ls‘gﬁataﬂ%rgiegﬁ\‘)@msév éb’g ruﬁ%g ﬁ‘%medl a, coatings,

ant il agtefdriedlenftodingnt, itHelingBddid Qe feSrese fitali @ds@reaidthot contain

20absor pti on del ayi ng agent s, and the |ike that are
ASPAREIRCISBTTESH] $1i7S-c ﬁiﬁ%au Biion orisoasnartigcid efferemanegenpen NG or
DML, | fegfsecwap SYEDRASdAiBh bARYREAiheid SRR %s?ﬁseﬂliﬁe

parenteral, spinal or epiderma nistration (e.g.,
crebl;iom of i iseaspatic agid Mﬂlfohslﬁmﬂe)ses e peabidiiynaef ao antitvely by etating a

ra he .agtive compound, i .e., .anti.bo
ke o A chgfh Bt BRI TIRE v o ShARC T e
crdatioRofi@bdaRparait adid co it edsuied) @sit@amiaoHg darlt baay, tWidctagdet &N
of acids 25 and ot her natural condi tions that nmay

reyerscRiRse el ¢ futestdprsensartic acid.  The phar maceut i cal
CONMERLNARibRdy $ilfnAk a%hfaﬁy fseeleab{c bl (Hﬂe?]a%@ne?ﬂlfﬂﬂﬁﬁ?dms

ﬁharnaceutlcally acceptabl e salts. rmacedti ca
will fdbiptthbp range of bert@ﬁmésartd& 2 $he pl fohat Igféta@hh@iyttmcally falls
S L ol agi £al t r.ent
BE B B899 Sl PG B o RSB e
rarf(g8 @f 6€8. gAntleﬁEgﬁay Favela, pl éiat &louts{de9Hi¥ yahge. PAAdughThd effects are
66: 1-19). 30Exanpl es of such salts include acid
addition salts and base addition salts. Acid addition
salts include those derivedlrom nontoxic inorganic
aci ds, such as hydrochloric, nitric, phosphoric,
sul furic, hydrobromic, hydroiodic, phosphorous and the
Iike as mell ‘as fron1nontOX|c organlc aci ds such as

o, . o o
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al kanoi ¢ aci ds, hydroxy al kanoic acids, aromatic
aC| ds, aliphatic and aromatic sul fonic acids and the
i ke. Base addition salts include those derived f
%P%%s{"mﬁ%arth netal s, such as sodi um pot asé’cﬁﬂ%&““"""s””
magnesi um cal ci um and the like, as well as from
nont oxi ¢ organi ¢ am nes, such as
gelNedally dnlhranmyﬂheﬁeh:yipeaﬂahomﬁhm entibddive witjilagll vo@ide e, normal range

m%% l{%ygé anap%le%ﬂﬁ% @%35{1 ﬁgooéq%a}émns! The isoelectric point
ﬁ)jhl?d’tﬁﬁg&bﬁirh apqusp@@dlédqueﬁsﬁgm@s@l whichsiaRs abHQramyht and
i ncl ude arotp armaceutically acceptable anti-oxidant.

magiEe dserdpeysiig ettt avquyaca sl &209R EeKrepantes’s

23- 1¥o5Udehalel b1, mb ?fc}ﬁ‘%%%ﬁagﬂ%tﬁ%%d@nhﬁm SUEN989) J

aSCOYbIC acl d , cystelne *hl ori d , sodi um
Chyomalograd 800: é’@ﬁﬁlbrnlweqraemnstamfeis,tléls pgecfquﬁo banefantagtigRHLA

) B Sondh Lo B PR, SHD

eitheit hyl sateeuingryﬂb@dwst \oitkuepbm(t&-ﬂb)mal rengel Im l:ry mypadygy/¢harged

suffiea B1ifes S Be Rt t RO Gies R Kt S e By D1 oot amt e

tet raa&@:tﬂb@dmﬁldhe(vE@B@tmg&%péﬂamka thitaﬁ inarcm@veamﬂebnnal
phosphoric acid, and the |ike |l es of suijt
stabi]is Gdshapmuityni andMaanisg MG G0a2y fngf Phayyr %‘é’“’éfﬁﬂl é;ﬁéél -71).
A h&h&h&ﬁlapﬁ%ﬂ@QS&i&{t&%ma@& '598%11 taht?d@)ﬁ?; QtBbIhBﬁln FhaC |T‘H§ HeRing
I ncl ude wat er, “et hano ol yol's (suc gl ycerol
poprt @p 5 amiibodyt ylébbe mp@kl;ﬁstsggglt@qhelngweh as diffdrentipd scanlw)g
[ | £ r vV
ool BT & aTRahiS 190l 18 E0Los iR Bhindo &4 osBi i
Lea’tgﬁyl?—iﬂl).e?&nemdﬂatapﬂae tefrﬂlperaﬂmxtpf thainiid unfoldih@ofthe antitaidy. T

B A R S R S A S e

th& itHeET iy oftah @ntitdd e ofJifhe %l‘e‘éaﬁ‘ dstRRSe isehtdY thad(HOPE, pisferaBly
surfactants. ese COHpOSItlonS my al so contain

gr%iﬂaf}r (REROL. SyEhmaEs Pﬁ?fé@-éw\gmt%%an ekt pligynatiyshy the thermal
sta%;ﬂ-i of ztlydnﬁgocﬁg[ﬁﬁ’yt Be ﬂ@&u&'ﬁ&ggﬁbﬁl& AAEHER- (MBFI%% eyl %002) J.
resence Of rmicroorganis be ensured both by
Cfgt)iemiogrr St 3f3-Brocedures, supra, and by the inclusion
of i a f
o o B RAGLEL B S AL Bl Sl b
Fragmentatien bf &eanti- BTivAyansibsdy ey bhemezrsaﬁaﬂ @sih® capnldﬁrga de

sot.oni ¢ S S sodi.um.chl ori de,
ciichgptorsss BT B et titheSe i SRLrderiadar Heg ARG and
H@lﬂg@pg(]g@g)gﬁaﬂd@mlm}ﬁ%@@j e pharmaceutical form my

be brought about by the inclusion of agents which
del és;/ara%zeep §rEsd egi!/iﬂeﬁms@@t antihedivs arerreleisd Bt kave mipgnal

P
e S R e
andoealidral q:mnﬁ’enmbfethamiaeolamttemameameo Genqpalbyp antétiodies aef
on. The

gt SRR 2% SR aPrabARs bR bt prerhbly

15%@51&3@%@15 rrloSe MMly T0% bBElesy dnd efReCiBHe prdfe@blarsyass 188y
conventional nedia or agent is inconpatible with the

Aggeen r@ahb%@ﬁ%ﬁuredéﬂa se¥reH deshnighes wrdl g i theart igluding size-
f
exGRBPEIEh RIS Origh O s B34l R PRAPL F i

scitiering pmddattléjd miongroers iEmemntpiosts dramgtimers. Ther apeuti c
conpositions typically nust be sterile and stable
under the conditions of manufacture and storage. The
conposition can be formul ated as a sol ution,
5m croenul sion, |iposonme, or other ordered structure
suitable to high drug concentration. The carrier can
be a solvent or dispersion 42di um containing, for
exanpl e, water, ethanol, polyol (for exanple,
gl ycerol, propylene glycol, and liquid polyethyl ene
glycol, and the like), and suitable m xtures thereof
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15Sterile injectable solutions can be prepared by
incorporatlng the active conmpound in the reqU|red
an appropriate solvent with one or

‘@@g@@hdiﬁbn of ingredients enumerated above, PQQMS”mwm”ﬂn

required, followed by sterilization mcrofiltration.

Ceneral ly, dispersions are prepared by incorporating
lmﬁngmmkﬂchonpound into a sterile vehicle that

ConGal0%,0381 6 LIRS AL AN BN ANGIR 4 SAMCEC, o

ot her "I ngr edi tronttﬁose enuner a above. 1'n
atghﬁnna&eofpéo@tgered ltea themmpeutie Miaietyf dueh py epastatinondraf (e.g., an

. Ssterile injectable sol t he err,ed, net hods of
i et BhD & S RI T SHED F R ey o4 Eh et i piTeG oS
“rhinMRRBhub A& nﬁbnuhckb@hjugateé tdatan ek opmotd @t@stihy e referred

i ngredi ent plus an{ itional desired |ngred|ent from
to as ‘PREVReigsing.” gh eytploginfar cytatoxis agentinglyiss appagsat thatip e

Ftacolll N c trh
de cagéFgEga%hh E&ﬁg@éﬁ@gﬁ@%@ﬂg @E%ggggg égggﬂ?gﬁhw’
ethmhultn Wtanlﬂemtﬁendlmg)nwon etopasidsutsheprisidocvingisting ainbéastine,

r.t.i cyl ar f . I . unt

colaP%m ox\?glﬂ)lléﬁré,rcfé nl%nan dllg‘,hdr(%gfn ng'né‘g' i & t0 thtolgﬁﬁo%go
mitaimyodi, aﬂfﬂtoﬁ[ylcﬁll D tl@de;hydldteeﬁstaroﬁe @lo@cdiﬂ@cﬁ@f; pfoeaine etkdcaine,

ener al | e t anount he c Slt
e, BiobteRoIoh G Ry on ged walos e balpeyhevEeh Tyrapssic
agémmgcﬁﬁcm@é fe@Rhmple MnSinRtiBbItts 4. 4. mERbG&katd, 6 mae@tpurine,
0,01 per cent to about ninety-nine 30 percent of

6-thiogparanc; eijarabing i fluospusscal depan azinerAllshas e agents {$e%: cent
mécﬁlofgﬁ%ﬂ‘hn% 9119&)51 chiRPmbub® %el@{aac > Ea{i‘ahﬁmfe r(ﬁms) i lofnuBie

cent to out "30 per cent Ive 1 ngredient in
(CEbibi ayalothosphaimide, lauSplfar, dEenenaaitbl steepteptashl, witomycein C,

? ﬁ1s rcﬁc%[orodla.rm(r];e QP?@‘HQ flef@ﬂjfg%r}.?la?g anq_g.tla{LVJ élrngs é t§"t Qf’agﬁ/orglﬁcm

(fona&nodmﬂbmyd?m)randﬂaxmhtecma atibighics (bgl, da:tmmytydne (formerly

actwﬁyﬁ#nitb %oz(gfcg@gﬁ 1{3?1{%9 | %/:{d? a::f;l ﬂgg(if? E&W)e ggd anti-mitotic agents
(e.B! VR&gin® Bl ViMbleg@Eced or increased as indicated by
fhe exigencies of the therapeutic situation. It is

es pOdienPrefertd prRlgA ReraRsy peieiosne theheaarbe sppjugated to an
gtgﬁ?g?thg 'dﬂ‘.(n,ﬁ)sﬂlr& @Qﬁ?ééﬂh cn(sofiaﬂ1 gé)aﬁnﬁﬁi ansines and

nistration and uni osage. sage unit
auriggatins cand depchtives themofr eAe ﬁm;tbe siheadicleeaimligin antgode tenjugate is

un its Su es.for the subjects to be
e“?% av%é%ﬁﬁﬁﬁmg gon¥gY%§a% pedeterntned guantity
of @gtotokénseainpOtuIthgart q:mtuaibedies of th¢ Sidtlosrd singlirikier ed
rap eutle effect in a SOCI on with th requi r ed
tectawﬁ?w&m ein theaff. Examplepod @&é&fpﬁﬁ that hays %tUSFtH@ conjugate
a cYREAALOYR 'ahtﬂ;c%f R, Guk Gretio® ﬁﬁtﬁ@&'{oehﬁﬁfzogésc RSB ¥sters,

and directly dependent on (a) t uni qu
disyHidesandepepiide-eoptapfing hnkerse t4 haker gmﬁmnhdseartbhtm éor example,
r&hcul ar ther f
ol 4 i S0 ATBN i BC 5L B PEL Nl
clestizh baprodekésy such asrpoteasks pesfertrrially Eﬁjﬁéﬁedh in tfnor tissue such as

ensitivity in ipdjividuals For adm ni stration
cmgﬂ”Fﬁée%n? %@393B éebbosage ranges from about 0.0001

t o EOGuARK: ehcuRE o Bp8s é{?djrﬁitéﬂnsohﬂaeré éitdﬁné'fgédﬁ %r C‘éﬁju%ﬂ?ng

host body wei ght. For exanp osagfs can

thepppaytioageesh o mmbn@ﬂ(geerﬁwysam Gref al. 003) 4ep. %@D@Jew Y.,

5 TR A e /A kr " BB Gl ool ORI C 280 307 R

G. r(eYI3Eaprer dlellS: 20081 ) Sllena TN (2001) dap Revv@eiker 21‘[7151}3763,
every two weeks, once every three weeks, once every
four weeks, once a nonth, once every 3 nDnths or once
every three to 6 nonths. Péferred dosage regi nens for
an anti-BTLA anti body of the disclosure include 1
ng/ kg body wei ght or 3 ng/ kg body weight via
|ntravenous adntnlstratlon mnth 20 the antlbody be|ng

o o T Y Y 1 o o
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Al ternatively, antibody can be adm nistered as a
sustai ned rel ease fornul ation, in which case I ess

‘H) 2(%: (’fldm nistration is required. Dosage a
g%@ X% vary depending on the half-life of PHTQJSZ““'”"S"”

antibody in the patient. In general, human anti bodi es
show the |longest half life, foll ovved by humani zed
Paa;nim beadd ¥sjtrzhj Rdr (2002)rTur b@hzms(nveanfgi Droghiui h@9-1091; Senter,

nt| i es sage, and.fr uene dm ni stration
‘egﬁrylgﬁreﬁerngoﬁg“@% %ﬂeé ‘H’e—? %‘éy%ﬁént is
pr onﬁmit@aies 6f B piekk apebivr€alsd anfe@BhiYpAEd loG radioactive isotope
plications, a rel atlvel?/ | ow dosage I's adm ni stered

toaen%tpaﬂo%rcyaqhﬂwhaga@éﬁteca Spflet (PRI ase &t ragiofBREnqsepiNEYCs-
E%ﬂlés'ﬁrad%%@ﬁveﬁ@&&;be@ %a% cé}%tdoﬂjﬁﬁatfe@tor SEBHUE fof &AL MENt
for the rest of their lives. I'n"therapeutic .
diggnostically pomerapeuticallvantluds, putrarghotdissiteddo.aedine! ainiinet 'y,
b, | 75 i
yt%pﬁglgr aélsdgﬁtg{rl] 1% t%&h@@%‘?g gﬁ%h r%& Blgl:rg C%Htu éthm are e%tabcilshed in
thaad. Brafiesadflrydicintmdnotdnugates mrdomxtmsllypmaﬂakﬂé iiouding

2z AR e P Slief) b R B B Py gt g, and similar

mPho@tnh 86 Lited t6 p@pAre radididaiudadonflparg asiheihe lagtistidids bethe
_act ive ingredients in the pharnmaceutical conpositions

Ofre present disclosure may be varied so as to
obt afya aﬁpbdﬁWHﬁ]hgaQés Jriage AGIdUR c'aﬂgé 86Hd90 tnoWH & Bives biological
effective t0 achieve the desired therapeutic’ response
resnonsea ahihe dog|meiety &t noé it be wostpsdias limited tonalasgigalecherpical

oBERSLRL ORo AL PR 8 e L Bl BPoRRb B e

posfesghgs destrok biokigical efcaumo r Such modteidi; ngy irfelhdacfor esatnple] 5of

t he r.co |ons p nt di.scl osure
cng gl Rt SERTRp Tghry Hsreck Bl 5 e iR A e
pse@ish®ned exdehiin) bﬁ&lpﬂhdzﬁﬂhxihh@prbtdﬁes&ﬁ a8 6hifion inedréAd fablr or

the rate of excretion of the particul ar conpound. bei ng
InteHBIoBYYE O tomwebrfeatqn%m@qhﬁ@qﬁéuqh@afomiﬁmpl@tlﬁéph@fm@s

] " u t

L 2o B L R T e
mmpgiage ccdmmiltltnutatmg tretoe ('dIMHEEH"), lzramtbepeicolonystitnelating factor

t he tient being treated, and |ike
‘TE@%PQ %Fqgr& %?rﬁ t he nmedi cal arts. A
"t heTealpegiies €atlcbyjugdting tidhMBe@RRiEig Boid@f toadntiBHdies 48d wbll known,
anti body of the disclosure preferably results in a

seqpefcd HERN Pl ¥lanqo{qpalyhnthiodies Sar lymytogrgeting Ofipugeladencer
THePaph?, qﬂmsa{omsinﬁbw&slm @inc@k ’H{%@%e l%é‘ié?@fd%f E&@ ), RP: 243-

peri ods, a prevention of i|npalrnent or disa
Sedddant B 1t1$$e1rm K88} dledlftidm et dlo hAnthmﬂlee’x“anﬁhe Ddliyeryt' he
Codlogaglécgﬁg} f1VE: ug?rdSEd R&%S goncé}le &tgc?sgt | C%g# g? ik ecgltf)e\:i&er,
Ing rIGM)bTbc)rpqt‘ Ahﬁbt&ity CGalbrans O2 0%otcn@cr Ag@ﬁﬁh@a@b&rﬂhbmpgm

I t t 400/ ly b t t
Ryt g oFocioal AR hPiion Bp oo Rgieal Ant (B4 PRsHoRs feslera e
al! 8(@8@ Y. 6p. a;tvs 366 t1@ss:pt Aﬁﬁys@sd R%H.@ﬂse&ﬁ@Futﬂ%@r@s*fyb&tiv‘é)qufhea

onpound to inhib tunor growth can be evaluated In

Tl@rapawiq{ése Qﬁiﬁvélolfﬁykti évtibpdstiindianger Tderapy t, i Mopodlendhuman
Aﬁtiﬁ%ﬁ e§F r%a&féérrﬁ‘e‘t ) anl &H%rﬁ%,P TORKGR Y A ggés ﬁﬁg 303:16

ion can be eva By exam ni ity
(Aoidmhermmli)j énd Bhorphesail | | ThePekparanion b\mtil Gy‘notbnc Prdpeies Of

by assays known to. the lle i.oner.
Ali%@?%g@%‘f’iclé&wlg?e%f F%‘E?rf(\slrgi gﬂlt% 3% (ggtzﬁer apeutl C
conmpound can decrease tunor size, or otherw se
amel i orate synptons in a subject. One of ordinary
skill in the art would be able to determ ne such WO
2008/ 076560PCTI US2007/ 08479 anpunt s based on such
factors as the subject's size, the severity of the
subj ect's synptons, and the particular conposition or
route. of adm ni st rat| on sel ect ed A con‘posn ti on

o a1 e o D L T o o o o
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10adm ni stration other than enteral and topica
adm ni stration, usually by injection, and includes,
,wh Eﬁ%& mtation, intravenous, |ntranusculad
¥ ?3 ial, intrathecal, intracapsular, PCT/US2007/084792
intraorbital, intracardiac, intradernmal,
intraperitoneal, transtracheal, subcutaneous,

Bispebifi¢tN aleidudes, |ntraart|cular subcapsul ar,
i.dural. .and.d ntras

sub rachﬁpld tras I ﬂFg d A t
! nj QR R 4TREet e RE B dISHioRYER Lo RS e oIy GSBBWISIDE
anQhti i AarfbbOs WF & ﬁﬁg&’ﬂeﬂﬁ EheRsbT) oTitlsd AEEshuMe. A Pari®Bdy of the
parenteral route, such as a toplcal epi der mal or

dlmpéb@aqw anggancbipding poripnsthersef; e berdstivaiizadpy linked to another
ﬁlhéﬂﬁ)ﬁﬁ'?ﬁo?é!ulel/ e.g00&dthef pe ﬁﬂ'o? ?iolté{m (€& %HCYMthOd or ligand for a

subl i ngual l'y or to |ca he active conpounds can be
reqepopele @onate h bisagaif @mgle@tﬁaﬂlav\blnds tpr&bl@eﬁttwo Adlerantrpioding sites

or ?aggé&u Qrf LR ‘f'hJ %tfﬁg%‘?of t%&"?cl&%nfﬁn&?{hrfﬁa' %Qnéa\%'z&ﬁérelmkd to

|on Shsd
mgratlzhese otha:dfumtmmlendecpﬁejﬂo@bmiatd etultispegifis ywleeniss that bind to
Bi adegr adapl e, . bi.oco [ rs ca be .use
s i S AR WO BE AR bt e bl PR
mdeduyeg lanC0dd iitefddddo be ShdoaPasted PP AerdTaRpLEFiS mobdddle” as used
onIactlc acid.._Many nethaods for the preparation of

hegem: h T sreatgiadyspsrific mo cb'atoé thediclpsugeanentibpdy othrasglopure
cah B@ﬁﬁct%ﬁal I ﬁgke'dr(e &h %Y @I‘I&n&gﬁ%@uplﬁg %enet%&@h NedcAAfnt

Control |l ed Rel ease | ver st ens
asRolafiorsorpthewisd) to omapcmpre[oéhaz émdmgnnolecwl@v\suvb ﬂ$<an0119¥8

wn S R o BRE ET lhe3p RUE TS S elel molecue

ramhmferred enbodlnent a therapeutlc conp03|t|on of the

dis l n belg% |ster? &%g ¢
hyp E‘F “8 Yr ° BLEE 158 TIE GG SI%F§ ‘?Sc°8§‘P“S‘“g a

lea@li Gl f§ @khding spe&ficiRafoe BTLAGSd 2 3ec298 bﬂrﬁﬁm $pecdBtyddia second
5, 312, 335; 5 064, 413; 4,941 @80 30 4, 790 824; or

targetsponss i 2 parifwpresambordiment ol tp disFlopya i thetesond arsrbrpifresis
t QG P

enE sk o %ﬁm%ﬁa@ﬂ (GPlBf Q3an PR o [1580) " hihore,

thendisal@yuierihelsdes bispesific oleculesq@eaide nfbindidg dathit® Rey@® ordFcaR

controlled r U. S. Patent . 4,486, 194, whi.ch
exatr%%‘;e}gﬁégfor %ﬁﬁ%g a@@ﬂ?%%@i‘ﬁ‘%aﬁ?ﬁrﬁﬂw&“ﬂ%CCHS
(Pm@))ﬁzﬁﬂ% tdrgHt O8IGxpREsITIB L A UT Rese %?sb@d?ﬁc hlgiecéieélﬁﬁ)z B?LA

di scl oses a nedi cati on i nfusion gg
exgr@@gyg@'vz%@@ﬁ@qtpwimwwv@zreamt@rv@ﬂlmd Rhteraell eefivafies,

sudh BEREREoHBLIETER e Bkfing el it ichidet Aol
cyappaig i ADCO)y cytudatei raluauasor;@emgatdni Of\BBPGJ?deb SiorPat ent

No. . 4, 43 se Mo .

Noi Ty smtipiania Shine iskloSe i PR s Sereuhs aPletdieis . and

mulispecifig tigdtholdule dardftRthek Muludehd thiid Bindms QP& i, RHABioS to an
dru dellvery system  These patents_ are |ncorporated

antirke gmdlqu%ﬁfémﬂé &n ank Ry L4t theding spepificity| rang embodiment, the
thigft% H’Lg%yqen ; ﬁgﬁgﬁaﬁ@ %nﬂ%géﬂxﬁ fittdr (ﬁ néo éé‘%h Q%Iecu & whlch

certa ifent's,
birids namsmfan@mmirainveimed inaglioec&metctwhysmﬂ theleby inceeagea mhebmmune

f or nmul at to _ens roper.distrihution in,vivVv For
respQBran fhesSiafIR! SherRRipieEnth s Tt oty
antitiodh] findiedileptibddydragarpaiiAdizand Gackiady e atghah niddeule, e.g., an

t herapeutic 10conpounds of the disclosure cross t he

antggep of p FeCgRies, f%lsherebh EpulEsn ap enlfagesngnd pete effet of the binding
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exanple, in |liposones. For nethods of manufacturing
Iiposomes see, e.g., US Patents 4,522,811,

\g 4 548: and 5, 399 331. The |iposomes may conprise
ﬂ@ 768! e i eti es which are selectively t rPATSFBINER792
into specific cells or organs, thus enhance targeted
drug delivery (see, e.g., V.V. Ranade (1989)1 din.

depraunanis o1, tho Be 8geptor dtaagsicell thgan g&hg r@gﬁﬂhﬁicemmﬁactor
mcludefglaeor bi otin %%Fﬁﬁ g Pat .

pastiop] Gambigd £p Fy FRFRIPLIT. 3tare sa¥as sA(“BFfE‘E‘é%t ?“H{

ol S G AP D8y SR B b i

th8 fikt ﬂlﬂle;ccd\ﬂd bovdingsspetifiaitie{ HiB@SyorAnsmplecthe buti-égentegnent factor

Ch t 180 fact t
POt 90 Jda TR Tisgh ot D2y CRASE, EDep g5
oro8@R rh e @1 tidt rdsk@ih)ah uﬁlr@k;ecﬁhﬁﬁﬂne%@%o%&@hmst&ﬁéﬁﬁget cell).

al so K. Keinarien; ML. Laukkanen &_9 FEBS Lett

346:1n 9ne embpdient the hispagificpelp@tlesof ualisclosmis FOMPrIED e
bifldify %’egﬁg % #5204 HRLRA0S1y0b: a{nha?ltl&cﬁrcﬂr%ﬁ‘}éﬁﬁthefgt]? 1?cludmg, e.g,

ant | anti body conpositions an hods "0
angfiabslabt, Féibdz, Fys or esihgle chaimFer BlmamthdM mppalambe # hghtichan or
utilities involving, for exa etection of BTLA or

hegwy EaAREHER IR fRgmeRd ﬁ%fé“ a5 BruAmNF ClEmn A,
cohfrRPIRISIHBRM ITEtnEr o LN @, @rl.iatclapﬁb CROSLIPRY! ﬁé%ohterm;l BEwhich is

response by binding BTLA I'n this enbodi rent the
examslbwwﬂ@m@thmﬁf@rea@e an agonist. In a preferred

enb th e se 8¢

ar o ThiE ook RaRE i S lcid MG Brct Bpt) BErtGy e

m&chedaliantisddgr md birdirpedfiwhidhris ﬁ@tl‘tildﬁked by Buad inEm@fogkbulin G
in vivo, .to enhance

vivo, or to hugan subj ect s, q%

(IgnmdisivssA sopin, the teap Iaacyresffpt% Feiare toMy. of Abacsishiivifgpip cenes
10&1&% AR osotBE. FheL! RN R QULEEST tGe B tARG @fbrane or soluble
di fying an i nmune response in a subject conprising

re<zeumr isoforms whirhtape grhepesliihip elote Fme@ptqr lolagses: IayRI (CD64) Fcy

RGP AR 1R Bupginteges hmbaimetin edey Fegeptor a human
hlélpé:fﬁ 1't)9ﬁcyRPr ?ﬂ@ﬁxﬁﬂ%cyﬁh@ arﬁ%@a'?ﬁcﬁedu& %M%Sgs high affinity

timul-ated or up-regul ated
fo@@@mmmsmmr/—wam@?/ 084792 As used herein,
the .term, su isS intended t.o i
he el gt gt tak endad Lo Lacl e urmn, 200
anﬂ&fcﬁ@laf@de@&ibea bg Fangir 0@ % FUTOPuMiBatAWe 88/00992 Bnd® U.S.
non- human oﬁrl mat es,. sheep, dogs, cats, cows, horses,

Paent Nreh®4,6ddpihe fraghiags r'rduqheag% ﬁlﬂésncoamqrﬂ% B referAras hgrein.
Thgge anBB&Ilcesr le?cgto aiwgﬂo Gof rkth' e?ﬁl; 1R Sg@%?ch is distinct

sés d su

frdunmb G‘d?blhﬂhﬂ@llt@@ﬂthef&éptd)ﬁhnﬂetﬁﬁb ﬂ'felrﬁtfﬂrhﬂﬂglﬁﬂiﬁﬂblo&fcdan
i mmune response. The nethods are particularly suitable

sulpspantigilyel phyglomiﬁah legels PElgs Spacifip gntaF@er@nu@dlqsnﬁ@fubmrﬁhls
the a

aisPhehE SRR DY, AUETE D4 AR SR Iy BE TRE KRG,

prcpm:itng mAtaj:l r¢ aSMIabEkﬂ:cﬁn fherArdrizat Mepe Colfure @oliettion LATGCI N

ivo. To_achieve nt [ gin .speci fic enhancenent of
A‘ic?ﬁﬂ?ﬁﬁ‘{oy HEOAES. dothomaodimapie, the#tiCyagss iy antibody is a
r n
R o L Bt 2 B ThO R0 b b b Ehcterizaon
of thedientiberyris deschibed indireaancbB. Fagmiln(l189g e lnmamaodiLehEp):

498 Bl PR B RE P 00 g DT Bt ot sl o

BTLA antigen in a sanple, or nmeasuring the anount of
human BTLA anti gen, conprising 15contacting the
sanple, and a control sanple, with a human nonocl onal
anti body, or an 66
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antigen binding portion thereof, which specifically

bi nds to human BTLA, under conditions that allow for

formation of a conplex between the anti body or portion

YRAWI68hd human BTLA. The formation of a cdifiiese0q74s4792

then detected, wherein a difference conplex formation

bet ween t he sanple conpared to the control sanple is
wasrdhpgsited wethe henepitarpF yeeulmraCollegiemurBet the degignpsinn HA022CLI1

n the specific binding of the
E? %gh%? ?%%lg1ﬁﬁlosure for BTLA, conpared to
CD28n siﬂ(l?ﬁﬁeﬂptdfeﬁ&'dl_énlﬂodmhﬁs ahé bindidg egecificity lfier an Fe receptor is

di.sc| osure e .us ecifically detegt BTLA
raypRLSEH B e Wras Sugks A rebbiore £ nis Ebalbhe ogpior (o

o RECHIESH), the bRKIH ffdf M&As we@ermwm&w b} ¥uman immunoglobulin A

purification. | ockade of BTLA by

(Ipy i Thedéres'Ieh mcepthsi'ns mtttnlded tommln@ the gwr}s@dtmof one o~gene (Fc
us eIIs in atlen and f r BTLA
o eatef g% efemoramt 14 TN Et TakipwlS ehiri Pl Greba sty
spﬁ@éﬁd&m@h&%ﬂ@ﬁoﬁﬁﬁs bisd tﬁrﬂ?b‘ﬁbg F&JLFUS(CDSQYis %Qhﬁﬁltf@ely

NK, dendritic and nyeloid cells Mur phy al
expepvsed \un rmqmwrt@i/mgwa@gesa Vqs:r@mﬂlc 2@@69utrlon’nrhn era®clocytes but not

I, d acti.o
o SERERH B oBHERES Ho R AC it RO T o B B pain e
anHngB/ EMicH Mﬁtc@d&@@ﬁlp@h efposureNatytokifeasuoh as GASFoo0GIAASSF

3; O sulci al BBRC 344, 1121-1127, 2006) In
Mﬂf@naﬁﬁeét al. ¢l ﬂ%é)&rgscehﬁeuwdn daureolos Kr423-449). Four FeaRI-
soiGiiE Bl bR b 40 X8 A, A2 B B il bhnd Feor
ou2:5th© S BRA BINdEROD 0B A7 beeh desoribed (MdnnditopRI@ s alA1992)

nti}ﬁTHA_?g i body may be used alone to inhibit the

J. 1 cerous tunors. Alternatively, an

ant 'Fc&ﬂﬁld@'l:tyf{pﬁg¥>ré’f@f)‘ecf»¥ﬁgg€r%i:ebtﬁrﬁ8ﬂh§én§iﬂe%p@&lﬁg molecules

ot her inmmunogeni ¢ agents, standard cancer treatnents,
of glee djechasprecheeauiso thier gte (Abexpeesend mwrﬁjebmwm@mﬂfﬁvpm aglsye.g.,
e PARRE Ephesch U s FLERME R R RN
5 @ﬂ(i)anL(EJO per @ﬁm(iﬁ) mechatmsg)ft:ptotdxe: astilifiexte gg ADCC, phagocytosis);

fi effectlve apount of antj.- BTLA
hmepRaange anfiefturseniait AEHBpes b iR elsart gdns, rgeted o
thétref erably, the antibody is a human anti-BTLA anti body
(such as any of the hunman_ anti-human BTLA anti bodi es

des %E&W@ﬁ@mylonﬁaﬁtlbq%ﬁéﬁ grefsrredylofhisy Amithogliss yrhichyran be
nﬁ)@oﬁﬂqﬂ BB ﬁ’i%le l‘é@bf(]iﬁé HﬁleJurJ‘é-}Efﬁﬁfrﬁg Chifdrc ﬁc‘]—'—A
Preferred cancers whose growth may be
lmnmhwbﬂn@dmm@mhgﬂﬁh@ﬁant|bodles of the disclosnre

l-ud t t
: Ear;[gln g{SHCCIJ errngleﬂ%llgs ?Cfe}l%,l %/rc%e S Veecan s pﬁefpélfegrbly ecanjugatmg
th@an@@mmtfbmmdgrspadlﬁaﬁés eRs lthwlﬁurmkma rztatl(MLgx binding
nefastatic malignant nmel anoma), renal cancer, prostate
spe%ﬁ%?s u%welagf%w%%ﬁ@@m in gs12gn Fok estple ferh Rirting sseibietty of the
b1§l:>15.01E¥ AHTRER bé’% fatéaas@ﬁzﬁ'ﬁtélytaﬂatthcﬂ%njlagat&f R AnsthiNg
he net hods of e di sclosuré include bone cancer,
Wb@mbe biadling spesificitics askprateirmoe peptiden aoerietyof edwplihgarkross-
. e [ t I
oG SR BF o PP A Bl Ml o s PRERG s
m@ﬁddﬂietemr}fa,lcafbegumrde Ntsommxmms&btyl théedcktanl (BATRA GRS
uterine c ncer cj.homa the fallopjan es,
d“@l&ﬁ d: O‘Pﬁ@%gﬁ%’}cﬁﬁl ©r Hglﬁ? IE%?F]H?%%W&A gppbﬂg %er Vi X,
su&f?ﬁlﬁiuﬂﬂ”ﬁ@ anl&tl%Q)pY&ﬂélﬁ?e S?@'P?'aﬂ@ Biﬁfdéﬁccﬁrﬁﬁldw b VA
Hodgki'n' s sease, non- in's |ynphoma, cancer of
t he esophagus, cancer of the snall i ntesti ne, cancer
of the endocrine system cancer of the thyroid gland,
cancer of the parathyroid gfand, cancer of the adrena
gl and, sarcoma of soft tissue, cancer of the urethra,
cancer of the penis, chronic or acute |eukem as
|nclud|ng acute nyeI0|d Ieuken1a chronlc nyeI0|d

. e ~ - I

e ey
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Optionally, antibodies to BTLA can be conmbined with an
I mmunogeni ¢ agent, such as cancerous cells, purified
t§m)r anti gens (including reconbi nant proteins,
VOIS and car bohydr ate nol ecul es), cel | s,PGHE2007/084792
cells transfected with genes encodi ng i mune
stinmul ati ng cytokines (He eta! (2004) I mmunol.

mal J Bridpedc@hy? By clolerantl riathopplatexsulfo- Y CeY (seargr, Kampoybkyess al.

t, gan i nGl ept f n . .
034137 SA0RE, KRSl D3LIE LR85 BE. ARLGTDe, g sosses
Othi¢rnehodyiidTudeainshe desctipedisi Paakne (19865) Behring [oe Mig. No. 78, 118-

ransfected tq_expres t oki.he .GVt i scusse

ISPy RERR bt OGS S er R NG L B ORGPt 8 b ot 139:
236N0%75)! pr&@rddrmh@ﬂgﬂﬁ@ a@ertsIfd SAST AR A FIBMCE [hotiBavailable

anticipated that by raising the threshold of T cell
froqePieteg Ghemiqel CotRaCHPEe Kade, we may expect to activate

tu - BAK : -MDSt

e 1 B o o B el T
sulfiydyyl brpding akthe £Hemninag kiggersgivos ofithe bronkeaipehaagailms t

t.unor. ve ;he devi sed .10 e. Ros . 0
pafdUR0S prfea Mt AL WGthidR 0% S RRRAREL Son i n W Bymber
of Sgfhydey] reés1dues? prefagidy bed, ipsior G.conja@fdn. ASCO Educat i onal

Book . Spri.ng: ,300-.302: Khayat, D., 2000, .AS

e o eERa it SR ERRE Pt sPube SRgosid iR seypp veck
expidste@hi PRMmBEDH tRPEditdiost/cll: TRE m&RA! iaba@icResy iifel WHere

and Sznol, M, Cancer Vacci nes 3023- 3043

: . ) . Ch. 61, p. < .
the hispeeific mepleoyle ip g mehb X mdds MAD &5@7?&@5‘5@@52 opigand xdiab §usion
nd Practi.ce of col.ogy. 15Fifth Editjon).. In one of
it & SHRRE gl Tbe L e diciaiesah Pe pankls Sk gftectlt
compili €h ©ERELEN el chald QGBB@} shdlaiRding @dtérhinahl@$ @ simglel dihiar
.vacci nes have been shown_to be nost effective when the
blSP‘szgfr mgleryle comprisipgiyodgipdipe fgeraupmntss Biggorifigmolesyleeaey

coRPisc® RAstIHO WhaleRhRiB riolRRULNMeAdds Y@fﬁé’paﬁﬁ Qﬁ%écﬁﬁzr}nolecules
presentation for tunor vaccination anof% et at

are(deogivpd ferezamplgdn U.Sabaignt I@@pbqu.5§6m2g©;dﬂ S3Bdent Mgymber

3 S Sl . e
533 T08 135G RN BREE SERY 25 8P AU BiE3 PERUS L5 e
Nugteset 5D I,618; df.SsPatera Nuatbet 5496, 786 66 5f Pateraduinghens,013,653; U.S.

P { NG s Dermb LhdeAd R yl g

di f Baidafptdfatd Kpedificing@amlee XPheR SpifidtaioBR chi BOESHRREd by,

in the cell fromwhich the tunor_arose, for exanple
forgxprapls cspeEmentinkydpenysarbent faser (BB Ayardioimipenozysay (RIA),
PA@rﬁa%b,rmﬁsts@r&%){ erd R YnhPitibd) e adidch 8RS G3N FF& of these

shown"to be the targets of tunor specific T Cells
asshysugedenally tetecthihs pres@8ie Af blotaik-antébodp poryplexssed pamticular interest

oy GRS FOL BT RS bh F PTA FpBf Bl

Fogeaipid, eleaiaRLamucﬁtql <|f0ﬁ§Jﬂ)deé§ a:é;tbg deta:ﬁ&e ufih@t.gl, A8 enZ/Rslthked
prot erns _are_normally VI ewe( Yy t he .| nmune syst em as

antghody oppptibgdn fragpent shichrreoenkey andispeatically bingds tbaantinedy-

IRl | Koy ahs Sord d ' i
e i T A

otheringninoassaps. Ko exaner o tksangihadyandis radioastipeli tabelgd and used in a

g ' | limted
b I VPR RRC R o B, ™
Rafioinenoeadads, Sethil: PAG)g CubemeR slisiidahd Abdag Jeetmidqary, The

rotected from:i ne attack by various nmeans). Tunor

Eng‘i‘?f‘in& éﬂmmyMa{rgbo%s Vg zsa}mqr@%ﬁ@g by mieacediran. (Bfcer
cell s because of somatic nutations that alter protein
WO 20081076560PCT/ US2007/ 084792 sequence or create
fusion proteins between two unrel ated sequences (i e.
ber-abl in the Phil adel phi @8chronpsone), or idiotype
fromB cell tunors. QO her tunor vacci nes may
include the proteins fromviruses inplicated in human
cancers such a Human Papill oma Viruses (HPV),

"7 o

g e . S e - s S
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isolated fromthe tunor tissue itself. These heat
shock proteins contain fragnments of proteins fromthe
tunor cells and these HSPs are highly efficient at
WQHWP G0 antigen presenting cells for el i GlQWRy007/084792
tunor imunity (Suot, R & Srivastava, P (1995) Science
10269: 1585-1588; Tanura, Y. et al. (1997) Science
radi6&tilvd Tsolop kan be detectddeiyhutt mearek kg U6 a péRmRebEMt
antigen presenting cells that can be used to prine
schitlpeparroaplee e yauiasadiesialy: DC s can be produced ex
vivo and | oaded with various protein and peptide
P@ﬁﬁé@@f@1g§m¥1ﬁ0@s tunor cell extracts (Nestle, F. et
ture Medicine 4: 328-332). DCs may al so
be tlpapefbtiesrFch jhequersnt disalqsarereyd @ﬁmoe*@gsmwegé a
ph &%Fca%;%@ﬁ‘iﬁn &dn ﬂlﬂ%or% Iggfﬁgmgllnﬁloof%@a o1& Htibodies,
Irectly totunor’ ce or the purposes o
onantngﬂmrlzmimgmor(lmn(g] tbcrgoonf tht peesent 2BClojurdidommbatddwigetherevith a
6: vacclhati o
PORTRG AT ALY BTG B Er 1L B o BB AR e oRe 871 A
coblbirakias 6f (@Qg asb oy b dfﬁ'élemp @Jﬁtﬂﬁ)ﬁle@,rdr limnufi®ionjugspOctispecific
may al so b ined with standar

mgg@éb' Ql?ﬂéﬁ%cﬁ@mes Fopgpiam ats HERGIICHhe) RS RT %fgb? (igglgsure

caft @RHRG hibiha6be 8%%5&1@@%& ihmOREbABSated & b‘is!ﬁ@éﬁcs) that bind
i nstances, it nay be possible to reduce the dose of

to érféemﬂt AEifoppe Rt the 1aTect gaigensa thah hasespmalemmplegs actiyiticat
e
of  ShastadBEb BRGRRIGHE ikl il il RETR
copbiraiipmthempy.viiet, kombinad bathiotler Agantst Fer exaemlarﬁrﬂcoufomatlon

nel anona, oth e,of ,such a |nat
oo R TRetade i R T BT he e Bty ARTBE bt tat Pty
ledst thneZ:)thei‘r @htkl)-ﬁl’:]fﬁni(;jmdi@tyme Bilmﬁﬁosgp;braﬁﬁkﬁ?gen'fh Exﬁipl&ﬂbﬂ thérep e(tjltlc
rati ona ehjnd the conbi ned use o TLA 0oC e, an,
agRME Bt #9805 peG 18 combinaliey thegry e, desqribe ngf%a“&fé’ﬁg’ggﬁ@?i"c‘é the

se@fontonisedfohOntiGodied dfaRe @kcloRusd. chenot her apeuti c
conmpounds, should result in increased |evels of tunor

ant iAgexed hereing pbﬁmag@w%he@émt&m eprigra inelidps arand all

soRHTR BREEPAIF SRR clffeclHl ARG LRkl UL Blont 2

absmphymc;e,layargchghm rapd diledéqyrthat atej ;mysmllégmhll)ocformmab]e Preferably,

rotocol s .eS a sou uno nt| in t
ndisRb S ol SRER AR ohRPleolata by B n s Rastiiphb Spinal or
epitieinhal Bdhidtlad ek @O, byl infectird dramfusibn) I‘[@:lp@@ﬁlﬁgi‘@i the hanelst

to.tunor cell death which rm%/ feed tunor, antigen into

adpéndistragiaR, (BRRFtF UBPRUEH iy 39HbeRiFamunopgsjuage, or bispecific

mASRR, 1456 QE’&J&H%%QQZAQ %El%%ct the comﬁ)-[llnﬁ‘ Pk 'a&gm of acids
anti bodi es can al so be used I n conbinati on wt

an@pﬂlpemmﬁlccoadttmmf@atesa}t lnacttw@rtgfeconﬁmuaql pha or Fc ganma

(Sodth BhasFiBhEEn oBRpSiGURSH B SRyl el MR op 5 ypre

ph&n&pﬁﬁicﬁlil)c:acae;ttaﬂﬂe dalfes Ac‘@hadaﬁcetaeﬁillg,t :ﬁ:célﬂﬂgetalﬂ" véfers to a salt
se e antl%e exanmpl e anti - Fc r or/anti
that %ﬁfirﬁsg@ﬂ O%c actiyy JRiEE) CURRIBE AP Fifd does not mpart any

mé&lrb@&ﬁiic%ﬁag&w@ff&%f{&el@ge%érge tsaNg et aI”@WBW?H&% 1584, 66:1-19).
sites of tunor. Thlstargetln yrmreefectlvey

Exgwples af wich aa’r’érmcslme@crd @drt@w@lm@gl baspraddifion ealfs. gyoid addition
sal&{]ﬁﬁﬁd{@é &9 ,’-{Pﬁg?dn t%XlC%t?gﬁﬂé gc@'dsby%:h Iagh}{l'lﬁgch%n&Bg %
phdSphemt Isylfllrm: Eﬁkolﬂymich hydrs&dmf pliinsﬁl}mmlsfamd t]&rltheba:sdueésas from

nor .antigen a dendr.i ti,
ot SrgReiecigi s B A AP SRR Dl DR substinted

i mmune surveillance by a large variety of nechani sns.
Many of these mechani sns may be overcone by the

i nactivation of proteins whh are expressed by the
tunors and whi ch are i nununosuppressive. These i ncl ude
anmong others TGF-beta (Kehrl, J. etal. (1986) J. Exp.
Med. 163 1037 1050) IL 10 (Fbmard Nl & o Garra A.

A NN\ - A PN NSNS\ —
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20denthitic cells which activate DC function and

antigen presentation. Anti-CD40 anti bodies are able to

sybstitute effectively for T cell helper activity

PRS0 ot at (1998) Nature 393: 474-478) BGRIUSEAIT/084792

be used in conjuction wth BTLA antibodies (Ito, N et

aL (2000) I nmmunobiologv 201 (5) 527-40). Activating
allembickaoilis gdgrdtaxy Blleabik acids taromdtiatackly, ahiphatic uhé srosutih swfonic

LA . J., US,Pat .NQ. , 5,811 097), OX-40
acilhgi el Besegdetiph Sl B0 ok BT ot Skhe e poetls,
suéh ABB A Ipetagsiuth ; m&ineditim( daBGuirh abNaithianie M2 avelliad €rodi ndnokic

685 (1997), .and | (Hutl of f, A, et al 1999) Nature
OrgRC ADigS. 2‘5‘%‘)35%9‘(‘:‘%%‘8’3( Hssnadiapise: Nﬁ’é?tfé%lél@&aq“é?fe! s of
chlor6tbéaiRs Eﬁa{ﬁtg,l @&hanolamine, BYRnEBEMMNY, $rbSMT Ana MAideON

Is currently being used to treat a variety of tunors
of Hepkaropesudeal composifian of irs digclepursralsovaineludion t

B RERR | DRSSO AR sy

antionodants mslpdaq EpwatBTdobid atikzidents, anchs asseldc had) aystemase

S A SR oo BRI PLSTRD e s @ o
soRbRedntiBEAL@AS, shéheRlasRby| palatie)bsylattd thydiokpdnve leqBHA)Y O

activation and exgl?nsi on.of antigen specific T cells .
bubifidiedibsisersieluenedREkiarlecihin, pewyl gadlpiesalph tgoorberopiasd the like;
ant g’{)%aﬁrchtel‘ﬁti%"ﬁgeﬁ@ﬁuéﬂ eClifricCacil, @tﬁ%ﬂeﬁed@&ﬁh@ fhraddeHOXId

eenbe_rg;_, . & Riddell, S (1 99_%@80| ence 285:

(EbZen) soybitoT Herwsicmpidhplbsplinaly agidsendgbe lised to activate T

cel lgr ' ' .

o v AEPROIF b ah o B ARSI e et Moty ed n
thenphyariheceetiqd corepbsitinns nfihe diselosure irfchelq wareeyetizandl, aclydls i fugh as

of the adoptive ransferred T | ] 5.Infectious
el 1R g1y Bl oty AR S By ESl iR by e SRR mpifies
mas&plydg@tlablreeﬂe, 0eK asoiive oIl!I;Izﬂid ii‘BjaM&le Bfg@ni@kﬁtl@ﬁ?ﬂ\ch 8s eﬁhyl oleate.

particul ar toxins, or, pathogens. Accordin , anot her
Propep duidityean h%malgnéaeqleésf?f @xa&@%baé%e e r?g{;??%ﬂg Brierialsagichgs
lec@Min, Bfg felh S Aics 6A%E réqgir@d ¢1€ Sikze GOHPEAsS b @ispersions, and by

adm nistering to the subject an anti-BTLA antibody, or
theawseiof enfastanthi ng portion thereof, such that the subject

is r for [ ] [ . Prefer

t he st B RpEibRmbiod AhEHH QU AR S B Pl
ageasgs, amylsiffyinighagerits araindispet singBibeits aBteviiaibnes patesce bbed

herein). Additional of alternatively, the antibo
i B e s D e S S progtites, s, SeP i o,
indl@sidrt 6F V2RO Hfibacdtial Snd AMTRITSalAPehls FEHSILHlAPANIRN,

ant i body nedi ated BTLA bl ockade can be used al one, or
ch@séb&ﬁna'é phengheorbic acid orithkikeo it wRY Rlse b essifalle ta igelude
. o e . S
Pt TR SRS b PP Sl
addibibs, prélengedabsarpticpditisaiolectably pharnpaetticalufbam may bs bfoulght

[ | yde. pat.nogens for,.whjch there is current| no
abft by 85 BRGER B Rl Sinich{Hefl bAEbFont Sh A SR bnaOrosisaete
an¥ gélgfimes are | ess than conpletely effective. These

i nclude, but are not limted to H'V, Hepatitis (B, &
), Phariegeiisally aqseniatle caryiers inchndeyerile aqaeous splutionsasi a,

O B B O I af oS B et
sojutibwsoiridispersiop. dgensefsudimedia kidagehta forphemeactutmhilaatire
ant i gens aqver tB‘Ige CRUI s& of. the inf ectti ogg. These .
subsking ‘%E?‘%“éfb‘ el PEEBYRTYE A rUPERALPed & JeREs
inc@patile wit N adg Ve forastiting, Bt fRtdodih tht PhEmatavieN icB@pésitions of

strong T cell response that is not danpened by
negative signals through BTLA 25Sone exanpl es of

pat hogeni ¢ viruses causi ng Thhfections treatabl e by

nmet hods of the disclosure include HV, hepatitis (B,
or C), herpes virus (e.g., VZV, HSV- |, HAV-6, HSV-I11,
and CW, Epstein Barr virus), adenovirus, influenza
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arboviral encephalitis virus. Sone exanpl es of
pat hogeni ¢ bacteria causing infections treatable by
nmet hods of the disclosure include chl anydi a,
Wpéﬁ'g‘("t P4 bacteria, mycobacteria, staphyl odgddys2007/084792
streptococci, pneunobnococci, mneningococci and
conococci, klebsiella, proteus, serratia, pseudonpnas,
th% gig (H){I}lgé {sacg?teﬁnpmgae rSHPIHeI%gAtErg qgt'we%orqp%&{dslclan ?‘%‘29‘% ﬁE&Hc&rated

infoythecomiiosi@se bacteria. Sone exanples of pathogenlc
f ungi caus%qg i nf.ections reat

5di SQCHEETS PRPPYHPSERRER! I ANYSE %f’t&%\lﬁénge &tﬁﬂgailder the'cofitions

of GhaRBfadfude arld's@RAgea Ths cobésition deh wt&&@&w&s ReEMAsKENS,
Aspergillus (fum gatus,_ niger Genus Micor al es,

ml@?ﬁ?&’é‘ sion HRYSAME; OTrhies @&?L@)stmgwrsattzrhl? tp highhdrHg pencentration.
T}Er die Héﬂ'f:l?esa SeFerB didpdiston Fhi@h Q&Eélqin ' fa?éxampple water, ethanol,

|enS|s Coccidioides immtis and Histopl asma

polyabéfat extample, Styneok peappleas glytolpandringishiclystaersigivssl, and the

f
N TR T —
byahe bise dﬂaegitergl safhoas ledithin, Bg &mtrlmmtemﬁe shthe réguiredipaticle size in

| anbi tosporj di um.sp stis carj
tha e LTl Sl Bt Sty 1M T 3ol S e pistegible t
incli RGeS0 HPents, Eb&lexmhﬁb shpagi p@l}@%ﬂé’l@@tﬁch a$ et SIRbitol, or
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percent of active ingredient, preferably from about 0.1 per cent to about 70 per cent, most

preferably from about 1 per cent to about 30 per cent of active ingredient in combination
with a pharmaceutically acceptable carrier.
Dosage regimens are adjusted to provide the optimum desired response (e.g., a

therapeutic response). For example, a single bolus may be administered, several divided
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anyloid are able to clear these anyl oid deposits

(Schenk et al., (1999)Nature 400: 173-177).
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preferably results in a decrease in severity of disease symptoms, an increase in frequency
and duration of disease symptom-free periods, or a prevention of impairment or
disability due to the disease affliction. For exaniple, for the treatment of tumors, a
“"therapeutically effective dosage" preferably inhibits cell growth or tumor growth by at
least about 20%, more preferably by at least about 40%, even more preferably by at least
about 60%, and still more preferably by at least about §0% relative to untreated subjects.
The ability of a compound to inhibit tumor growth can be evaluated in an animal model
system predictive of efficacy in human tumors. Alternatively, this property of a
composition can be evaluated by examining the ability of the compound to inhibit, such
inhibition in vifro by assays known to the skilled practitioner. A therapeutically effective
amount of a therapeutic compound can decrease tumor size, or otherwise ameliorate

symptoms in a subject. One of ordinary skill in the art would be able to determine such
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parenteral route, such as a topical, epidermal or mucosal route of administration, for
example, intranasally, orally, vaginally, rectally, sublingually or topically.

The active compounds can be prepared with carriers that will protect the
compound against rapid release, such as a controlled release formulation, including
implants, transdermal patches, and microencapsulated delivery systems. Biodegradable,
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides,
polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Many methods for the
preparation of such formulations are patented or generally known to those skilled in the
art. See, e.g., Sustained and Controlled Release Drug Delivery Systems, J.R. Robinson,
ed., Marcel Dekker, Inc., New York, 1978.

Therapeutic compositions can be administered with medical devices known in the
art. For example, in a preferred embodiment, a therapeutic composition of the disclosure
can be administered with a needleless hypodermic injection device, such as the devices
disclosed in U.S. Patent Nos. 5,399,163; 5,383,851; 5,312,335; 5,0064,413; 4,941,880;
4,790,824; or 4,596,556. Examples of well-known implants and modules useful in the
present disclosure include: U.S. Patent No. 4,487,603, which discloses an implantable

micro-infusion pump for dispensing medication at a controlled rate; U.S. Patent

-No. 4,486,194, which discloses.a therapeutic device for administering medicants through

the skin; U.S. Patent No. 4,447,233, which discloses a medication infusion pump for
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delivering medication at a precise infusion rate; U.S. Patent No. 4,447,224, which
discloses a variable flow implantable infusion apparatus for continuous drug delivery;
U.S. Patent No. 4,439,196, which discloses an osmotic drug delivery system having multi-
chamber compartments; and U.S. Patent No. 4,475,196, which discloses an osmotic drug
delivery system. These patents are incorporated herein by reference. Many other such
implants, delivery systems, and modules are known to those skilled in the art.

In certain embodiments, the human monoclonal antibodies of the disclosure can be
formulated to ensure proper distribution iz vivo. For example, the blood-brain barrier
(BBB) excludes many highly hydrophilic compounds. To ensure that the therapeutic
compounds of the disclosure cross the BBB (if desired), they can be formulated, for
example, in liposomes. For methods of manufacturing liposomes, see, e.g., U.S. Patents
4,522.,811; 5,374,548; and 5,399,331. The liposomes may comprise one or more moieties
which are selectively transported into specific cells or organs, thus enhance targeted drug
delivery (see, e.g., V.V. Ranade (1989) J. Clin. Pharmacol. 29:685). Exemplary targeting
moieties include folate or biotin (see, e.g., U.S. Patent 5,416,016 to Low ef al.);
mannosides (Umezawa et al., (1988) Biochem. Biophys. Res. Commun. 153:1038);
antibodies (P.G. Bloeman et al. (1995) FEBS Lett. 357:140; M. Owais ef al. (1995)
Antimicrob. Agents Chemother. 39:180); surfactant protein A receptor (Briscoe ef al.
(1995) Am. J. Physiol. 1233:134); p120 (Schreier et al. (1994) J. Biol. Chem. 269:9090);
see also K. Keinanen; M.L. Laukkanen (1994) FEBS Lett. 346:123; 1.J. Killion; 1.J, Fidler
(1994) Immunomethods 4:273.

Uses and Methods of the Disclosure

The antibodies, antibody compositions and methods of the present disclosure have

numerous in vitro and fn vivo utilities involving, for example, detection of BTLA or
enhancement of immune response by blockade of BTLA. In some embodiments, the
antibodies suppress immune response by binding BTLA. In this embodiment the antibody
functions as an agonist. In a preferred embodiment, the antibodies of the present
disclosure are human antibodies. For example, these molecules can be administered to
cells in culture, in vitro or ex vivo, or to human subjects, e.g., in vivo, to enhance immunity
in a variety of situations. Accordingly, in one aspect, the disclosure provides a method of
modifying an immune response in a subject comprising adiministering to the subject the
antibody, or antigen-binding portion thereof, of the disclosure such that the immune
response in the subject is modified. Preferebly, the response is enhanced, stimulated or

up-regulated.
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Swas adm nrs u vant
animaRNNaathuman atimaBdneindes all em&messe g., mammats and non-mammals

such as non-human primates, sheep, dogs, cats, cows, horses, chickens, amphibians, and
reptiles, although mammals are preferred, such as non-human primates, sheep, dogs, cats,
cows and horses. Preferred subjects include human patients in need of enhancement of an
tmmune response. The methods are particularly suitable for treating human patients
having a disorder that can be treated by augmenting the T-cell mediated immune response.
In a particular embodiment, the methods are particularly suitable for treatment of cancer
cells in vivo. To achieve antigen-specific enhancement of immunity, the anti-BTLA
antibodies can be administered together with an antigen of interest. When antibodies to
BTLA are administered together with another agent, the two can be administered in either
order or simultaneously.

The disclosure further provides methods for detecting the presence of human
BTLA antigen in a sample, or measuring the amount of human BTLA antigen, comprising
contacting the sample, and a control sample, with a human monoclonal antibody, or an
antigen binding portion thereof, which specifically binds to human BTLA, under
conditions that aliow for formation of a complex between the antibody or portion thereof
and human BTLA. The formation of a complex is then detected, wherein a difference
complex formation between the sample compared to the control sample is indicative the
presence of human BTLA antigen in the sample.

Given the specific binding of the antibodies of the disclosure for BTLA, compared
to CD28, ICOS and CTLA-4, the antibodies of the disclosure can be used to specifically
detect BTLA expression on the surface of cells and, moreover, can be used to purify

BTLA via immunoaffinity purification.

Cancer

Blockade of BTLA by antibodies can enhance the immune response to cancerous
cells in the patient. The ligand for BTLA, HVEM, is TNFR family member and is
inducible of some somatic tissues and in lymphoid cells, including T, B, NK, dendritic and
myeloid cells. (Murphy et al., Nat. Reviews Immunology, 6, 671-681, 2006) Immune
suppression induced by HVEM/BTLA interaction can be reversed by inhibiting the local
interaction of BTLA to HVEM. (Watanabe et al., Nat. Immunol., 4, 670-679, 2003; Otsuki
et al.,, BBRC 344, 1121-1127, 2006) In one aspect, the present disclosure relates to
treatment of a subject in vivo using an anti-BTLA antibody such that growth of cancerous
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3-5%"O'i gen (| , OP1 suppl enent (Sl gha
ofith blzd@r,l\ﬂa@m p’étm&c&m& opeE L, carcmoma@f theirersd pelmis, neoplasm of

th%éﬁ{#%@fc%@%_{gﬂﬁﬁ ?n]g{r?b?@gg é}é@ﬁﬁmf% ,Ltu%\‘ 'angogencsm, spinal

ax2s o, dpdin etehioglinima, pifhitani 4deharha, Faposis kdrcoma, SPidemydaid cancer,
st rept omyci n, T. After approxithatel

sobaRE: ATt LT gmp b RHtreARAY ShuF e Heing those

inteEdiby aERBloR A chinbidatibhs of B ¥inders) Tw&&nmgaoéubeei@ also
screened by ELI SA and PACS (described above) for human

usgfyl forgreatmanbploasietiatic qaper5ant i bodi es. The

ant i
gai SPEKARAEORIARG SUTLWIANRE pibifed £ B imuRGEREREA
such aocidnoerals @it J fooified Binve retiggudbhdunbog etomhBagtt ptatéiosg peptides,

I|mt di | estales bcl.ones were then,
sritobetafimdiaid, edourbl Ge-Siae Wimhriciordiig immune

antl body in tissue culture medi um for further

characterization. Hybri doma cl ones 1B4,

E4HO, 3C2, 6A5, 11E2, E8D9, 10H6 and 4C9 were

20sel ected for further analysis.
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Exanpl e 2: Structural Characterization of Human
Monocl onal Anti bodies 1B4, E4H9, 3C2, 3C2a, 6A5, 11E2,
and 4C9 The cDNA sequences j -
\gﬁe%%é’:{%;ﬁand i ght chain variable regions o%ﬁgzqg" ?”)2
E4HO, 3C2, 3C2a, 6A5, 11E2, E8D9, 10H6 and 4C9
nonocl onal anti bodi es were 25 obtained fromthe 1B4,
tFiIStin ki S004LES WHBJ‘@W 28 dNﬂgﬂim ting examples
Shybrléﬁﬁgl g@@%gct?%e ﬂ, ﬁgln standar d P Hne P
of tsmhnvzqag@ss thatcande @sesieqd@dmﬁtl iohgpeleneama amttgemxlﬁ\uch as
t [ I PR To N
e;D gse&cega Eg(hé\g‘gggfagﬁ%%s’helgvyhd H]aﬁn&\%or ?}gg uga%r ZCGI on of|g fs
trdiBecaniao shyowe thﬂyﬁl@m@hﬂ%]ﬁ@hﬁeumcﬁﬁ@h&ﬂe@) 53 and 1,

respecgtively. 3 ucleot am no

e qUBB s RO B Ve O] o0 B RUM DGR Sish o Bplanomas.
1ta¢ £tishHaien thad b tG4ihethd Buradhbld of THeattvatibh bpBTAADIdtkade, we

respectively. WD 2008/ 076560PCT/ US2007/ 084792
MEH FEREFS 18 BRI tte WHET eponsesd fhediost n i mrunogl obul i n

SEeqUBTILE biRkhdEn Ao UTBRvE WhB ERLihdT WP SY AR a1 oh

heavy chai n sequéences denonstrated that the 1B4 heavy
protegph Many Iexlzeesneata\l/sﬂr@@mefm vafcmmomaﬁnstg@n@ns ihavee bgien devised

(sge ﬂg)Sen er? v ,r'}%%\fe% : (ﬁgﬂ?%? g}bg_(:& f%%’ Ecﬁl@gt%ozﬁagﬁbok

nnmen
Spirh@ 5B6 asdglotreag (T R060,LASED éﬁdgmmhal Beok/Ebrﬁa@BO@-éfméﬁxagaat

séqqaée%%‘@obﬁq Rt B ot lprng Il AR I0RIR, Pog! £SO Ehudidonal

B&ﬂct @p“r nedo- m ls@dalsfoq{dshﬁ Ne&ddmbll B, @dncérheachay Ch. 61 Pp.
ons as shown in Fig

3 q2A 3&4@1 1n7De¥ﬁ@ V.5t @E@di‘ b IR% %ag}gpr Prmciples a;}@ Practice otr Oncology.
Flﬁﬁ%;) Mf |o}{e oﬁﬁ%@frh@%@s vaaéclﬂrﬁa 13—%pirb<gﬁ§m§£lﬁbl@gous or

i mmunogl obul i n_sequencé to the knowh human 10gefnii ne
allogpapiogmob g¢llsnThqsg pelluddn apgringe d}w@d@@s shpsmon be mosteadfectiet when
V
ok k201 b M8 thinkap B Rt AR e YR o
po]:dr(t abiivalidnef atiggn pma&ntﬂfonﬁ'br&uﬁ%védhn&emn(ﬁmmfﬁ@ al K93} Proc.

N SR A s cquence using (he Kabat

Sy St ¥ safdy e icthRBsi SieArRIN Adod Q&aﬂ@gbnb eﬂpréﬁlohf}ﬁttems 111 vanous
delineation of the |ight chain CDR2 and

tupmegs s dedds therrisfmition Oﬁﬁcgw lgd tupr awf‘@ anaaﬂm(ﬂossa’@rg,[sﬁx
(lg% Iﬂg’l‘glnlt QOa%q 736 In MamyP @d% d &Eéeymmor ecifit ARt Qku%m i de

_ am no" acl quences o the heavy chain varlable
differgniation fanfige9 eapressschmvthe fumoF aydrie th2 Ackh frdmi whigEDe finor

) ~54 _an ectlvel cl e
oobid 1 Sxffle BielnBRAEaM g, shaop. MaeE el R th 22 1R
mrpagamy ﬁfagﬁéfme@raﬁngdmm lbenshagwas Be A3 tagds ?ﬁmﬁﬁﬁ}ﬂeaﬁc T
nd 8, res tiv ZOCD arison_of the E4H9
f#'}fo Mdemgﬂieﬁownﬁ%ggnf 3 qrﬁays e TFOpEEtios Y Rip ﬁ?&%ﬁm
regﬁﬁmzﬁﬂi‘ SrdtEHUHARE b 9;%{&65 Bxph @s@é@’m%hﬁh& il BEHeF - &Rerate an immune

ermnstrat ed that e E4H9 heavy chain utilizes a VH
regpogaeiotthdse prot¢ingrakhespeproteing @revidripalijoviewedpysthg iramung sysigm as

t
sel SRR Bh e dfpretkdoisinEicToett” SRATRA wli Tl B0 il e
prowid el ngedsel wirieh ilrtquirédd fos depsgnihesis of tslomeres iof cIﬁ'b@.Ufcﬁne@ and
F. ther 25 analysjs . e E4H9 VH sequence  usi t he
fé)astexggfé%eenﬁl Ber ge/g Pgﬂ“ﬁeé’t%f‘?ﬁrsr@tdq% H“llyéid“‘ﬂl&gtgfﬁ@bef of
softfatit Bsmbd QmON 4; be (WY.YC:%@Q!% Q@R’J—QO%@&@@O&Q& tlssues
regi ons as shown in Figur and 9, and in SEQ
mayCke proeted ﬁ@mrmmneraﬁtsog@wravewmeans) Turmgg ﬁpfeaqnsw abﬂo be
& V\#@E@ A){H%hged Qaln%clj crmygec% %%g L(%rﬂatl%%{ﬁlib%g tﬁa?alwx] %rotem
M rhe |nununo alrnlrg chal n
sequences dermnstrat ed t hat the E4AHO |ight 30 chain
utilizes a VL segnment from hgman gennline VK A27 and a
JK segnent from human
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germine JK 3. The alignnment of the E4H9 VL sequence

to the gennline VK A27 sequence is shown in Figure 10.
‘l% ‘P‘ 76% al ysis of the E4H9 VL sequence usi n}?(gt he

sys em of CDR region determination | ed Hd/{$e07/084792

delineation of the light chain CDRl, CDR2 and CD3
regions as shown in Figures 2B and 33, and in SEQ ID
NOs: 40, a respectivel

ST i oA PR SR et e SPARTRaP o B b iuihe
PHiR@EIEH 2 @hroRfedordé)CorSiBRdpe B gell @mdfs. and in SEQ I D NO

55 and 3, respectively. 5The nucl egtide and am nocl:gf1

sequUeherEmgr vicgiges may irickla s preiFing GP® ViRggfs dmpligates
cabérs %ﬁ%ﬁrﬁan@a%ﬂfo%a&ﬁnﬁ@gmw Sﬁ@a’ﬂ@s Wusek BN HCV) and

respective arison of the 3C2 heavy chain
Kapmmﬂgp@oiﬂmqmas\é \{)o Atnh@lekfwmf xtea APegEicrantipgnewhich

PR B B AEPHN I 0,50 GIGE3.ARTPADS i

isgletedfiomethy/fimot 1158k i@elD ”s‘lmgﬂheat slchb moltnnmmutbﬁl fyrmdntsrod

6-19, JH I JH 4b. Th
PRl e BB s A M Bg(8 EY TEHE PR TAG e
préseﬁﬁngsmlu @cﬁceqiciueg sOMImidtnity @%e Rl& Sr&wtade,er (1308 Sesdnge

t he quence using the Kabat system of CDR

2358 R e et P Y e ZSaar ganT T on of ¢ he

heawy, Pe &h 1%@4}% b&‘ i
L A, SO R SR 00830y SN o prine

anfigeipenecifigatsponses ORisan boprogiced jqevizcand foaded veﬂevanlous protein

ot R Bt o v R Pt B TG, FUTROCOTEA0R, o

Medieind 4:252&-3;}*29 Dfiaimy atsb be ressdacedlbypeogtiemeahs wraxhressthese

ermine VK L1 d a,JK se f rom human rm i ne
ot Bty e s e BB L LR SR S B The Pposes
of §@iritnizagonMiK Ugle3, 4.041HE (B080) FamRoMBditife EBYIUBEE)1As a method of

Furt her _anal ysis of the, 3C2 VL sequence usnE
vageipafions D& imyrusization mpybe effictely eere?lﬁ%%{tth B %@d%kadq tRe

acflGAté RRAL poRcht Ghti hiMforlriPBiseghai n CDRL, CDR2 and CD3
regi ons as shown in Figures 3B and 11, and in SEQ ID

NOs :BHA blpgkaga thayglsorbe spabined with standard canerdregtiosngto th HeA
LD B S SR G b A B R s

it i@y b6 Rosaibit tﬂ:@edmeﬂmeme ofehymotB&rGpayia réagent adiirihaeBG2akyr,

l'ight N i ul.i epce to.th nown human .
Myt 05 e Gt 10 P Al RSt SRS CombIRERen s
anGRTEELA akteddy Redoniti@itidadthl deedibazfiRFbthel frbdtmé@Sof teldnoma.

segnent from human germ ine VK A27 and a JK segrrent

Apqthgreramelp ofBichricpmbingtion lsmentaBT&ﬁ@Hbocbffmtcﬁ@ ineton Wigh
mt%ﬁ%&%% Ebljo %%Mﬂeh SI arl the@g%z&ﬁﬁ‘c | SichARWahing the

Figure er ana sequence
cogwineg ustef EDLxKélmkacbyasd elunmrfthmﬁz is thgt bl ddethethatiimat i on

led to t de t f the |ight '
copfiduesis of B YRRl abmp SEriiFitteSae e, sy eul
in Bickeabdd 1®s of3bmAPardigeh Hhe A1R1pRE Blebon®ltivn pathway. Gjl‘h%r

nucl eoti de and am no acid sequences of the heavy c
cogrbinatipn therapigs it BRY pAzI awememsmthuﬂﬂﬁ Bloekadg Kirgueh qu deach

areSJFa@a'nBl NQ eﬁﬁ aﬁﬂqjorﬁmné & %a}lh of these tpﬁota_&?s creates a source

nucl eot’i d d am no aci d sequences of ht chai n
of\reméreeinpligen ip dhcors f ApAdreaesis iohibiters ey Rlsg be eomBnachuhth BTLA

ARG T e e

antiperRiAtod@ETdntigen provenrcgh ahhldvaﬁ heavy chai n sequences
denonstrated that the 6A5 heavy

79
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5 chain utilizes a VH segnent from human gernline VH

2-05, a D segnent fromthe human gernmine 3-10, and a
from human germine JH 6b. The ali n

‘#ﬁéﬁr@&g@% sequence to the gernmine VH 2-05 ﬁﬁgﬁ@g}%g‘q”

I's shown in Figure 14. Further analysis of the 6A5 VH

sequence usi ng the Kabat system of CDR region

Ot b AR Rhg offbdifplifaitbd AER1] A aumung?sggciﬁc

chain regions as s ures
artihodingithaOdepet Brnalphaor Se@amiaNeptol-#x R &smg @ffRgors cells to tumor

I ecti vel ri 6A I| {..chai
oI Ui T PreR GZARES P TR AT s o il Be wsed
tol tmgvmgls@@uite aintl ge@c.htFoe Ia{aample Efﬂu%dﬂﬁeéptdi&lﬁﬁ Im]{i'h(ﬁraahfhigbnt(b at,
t caln tilizes segnent rom nu
H@%?/H’T*})E’ésp?ﬂ’( 1ngntibgdigs Eﬁvske%l@a%ﬁfgﬁfr HPRIAETS 1 ST ”?Hiéﬂor
Tﬂlgta'i euﬁe ‘f’nazl ch@30 BBE VOl abiRtdbiRoMpeSiBif WRpsiRed. OrHeMecell arm of

| ne VK A27 sequence 15is shown in gure 15.
thﬁﬁrﬁf@aseaﬁ@w&dshmauamentn@bnsm ugg offeler h@ékasﬂ§1 Adjempively, antigen

oSS (R SRR\ RIS
antiggn amisa denddtiovat] specific g&lkwsfaanahct 36, and in SEQID

NGCs: .43 t

nucl BB s B RIRES e inke v lesecoperiei ot RBSp R
of\thdske &tﬂcﬁaxﬂiﬁ@ 04y EﬁovE%ihEZ)yalﬁeansdm@Hﬁbm of phdtejy @hfé)é\aﬁmdpressed

n s D 57 and 5, respecti
byn@ewé% aré\'o high %lwawae%uap@%q J\c(lssf lmluqef?énqn@@mer%ﬁlf Reta

meaﬂl ﬁl@m 1996 %E%ﬁrlmﬁr@w? ILNofHeWAR, BB2A0GalM, A.
( SEQ | (( Z? gg respective ’f npari son of the

(lfaﬁazﬁwangﬁ@daw jmﬁm@v ahd) Fﬂﬂl@é@] aéah@e Moe‘tﬂhél%}%ﬁﬂence

d I Vi
T BT AL 2% G ol oy TRty BIBBIGESy wie
aﬁﬂl—B ‘T nectunferazhihiewhiacts géﬂlnimmenwbplseszﬁfp agenlDamia@mmrtUmor
: om_human ge glm ne 3-10, and a JH segnent from human
Hﬁlé?“r%r?sr?gnsfﬁ EHBPRe ali gnment of the 11E2 VH sequence
to tOwegaibddicroviith dapfe 64 temtivate host hawane respongivesess can

SR C ORI e T R

de‘ﬁ&hh@@e@l& k»‘?&[bh%tﬁ:ﬂ@Dhﬁ%l‘{dﬁoﬁ RAad fht rescatdidn aﬁﬂu@mo

regions as shown in 30 Figures 5A and 16, and in SE
anltlboqkuesare alge anuaﬁ&uts@ffec?tevsgef@t T\v@ll Belper activity (Bidgar’ e (1998)
t I
Nfloss, Sacerl allnSl0h0 L TAORL SR A1 SRR N b
(28e@) Janmeasbmiegpmslt GafEE4a)h atctivdimg bitiddies ¢hT celhenstimulatory

mS TR CTATHaRa P NHos SKD e ibeiel Rop

(200® hMaRoMe4SEGUENES), 411BHE (NR1G6 LA JNE 1 949) Whh.rs BRKRIES: 682-
WD 2008/ 076560PCT/ U52007/ 084792 is shown in Fi gure 17,

683 {1 9 rand APy SHutlef, A igbaly (1B39NVarge d341703-268) Mgy tlge provide
on determnation led to the
fo de %%Séeg%{%ﬁmg ceﬁ%ﬁl\;aﬁgftl chain CDR1, CDR2 and CD3
r eqilbms nmsroshtmmplmﬂat[ﬁnga mﬁsenﬂBbatng uscﬂ to treat aivariSEQL tubnors of

. 37,44 a res 5The nucl eotjde .an
helRing ek S he il pab RS hosY flsthos REtapirduuts ahind dXRinent
thér@ﬁﬁtu@ie béﬁeﬁEﬁB? b@bBtaimb@HOmi ghaftQ eintorééspamds.i BTISE@Idckhde can

57 and 5, respectively The nucl eoti de and

beaq#ﬁ%@ inerpase é@@@%ﬁ%@esafof ffﬁélomrgmgraéﬁiaﬁuﬁw shecis) Tecells.
r egiaarire HEPRvefake ﬁ[‘ﬂ@nt%iﬂ:ré: iR BroRRRoR itht ifvoRES H'_r)o
NO 65 and 13, respéectively. Conparison of the ESD9
achwation ao axmswmntm]@gtromtlﬁn Teefjuardodoptivetitzastknafihesg ells

infy B A 000 bR LIRS T kA DE R RS Br RO S Ridel

segnment from human germine VH 2-05, a D segnent from
human gernline 3-10, and a g§l segnent from hunman
germine JH 6b. The alignnent of the E8D9 VH sequence
to the germine VH 2-05 sequence is shown in Figure
18. Further analysis of the E8D9 VH sequence using the

'YV e Y NN I
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15 led to the delineation of the heavy chain CDR1,
CDR2 and CD3 regions as shown in Figures 6A and 18,

I'D NGs: 19,25 and 31, respectively
@@%ﬁ@ ‘g of the E8D9 Iight chain immnogl o BT Y 2007/084792
sequence to the known human gernline inmunogl obulin
i ght chain sequences denonstr at ed that the E8DO I|i ght
C3b9) dliehkd 282 hdds OHE TR ot 6 LA AR VeI
SA@?Q&% g Séﬁy rom qua O ger ne JK 4.
reapongeste rimfcctfous h@nﬁ&@gn MLCMHq Jende actvation ngép p‘rqscreevf(antl-

7 s nce is shown e 19, Furt
B EA TG ot S SRR Tt R s LS R BE S plpgrivey
trirgceed Tdedler mi nation led to the delineati on of the
Ilght chain CDR1, CDR2 and CD3 regions as shown in
I’Vltgure?) 6B and 19, and in SEQ ID NGs: 38,45 and 52,
EHYEEN7ETS). 25The nucl eoti de and amino acid
sequeneemedibds sRhd@aildsutd e Gscdad trédd |p€uerneghﬂlhaﬂff be]:ﬁ Hﬁposed to
are shown in Figure 21A and in

pHHHudpgeprpathogens. Arperdingls é%ﬁt#leése?ﬁfool}!gﬁ*ﬁ nelsﬁexecprowdes a

m8RH %F&eﬁmgfan et b 9fteatd Rl b ubRE c%mlpﬁmk%g&ﬁﬁls@gnn% Qe
are shown in Figure 2IB and in

sybisshaatyBT LA agapndar @r@hg@fbm@eg m@rnen eeppl; sedhthat the subJect is
ot 0 O Sl ARG Rk, B SRR SN A OB 2FL.4
arittbedyl (}H&l oy i ¢ tﬁadmtunam anti-BT7&8 anuvwlmg:ﬂmd hcremn) h&d@nonally

V] 3 rrent om u
oSteHlaki {5 P e ST kR BMERES T B0 e
al i ggifEnRt todfs dpplcalibit tMnoses dRogeed dbold)angidyinadtated BTLA
4-59 sequence i s shown |n Fi gure 22 Furt her analgsLs

blgekagdp gam o sed floas QTR ARy 10 I DInaLi PR ITR ya3CHIS 3P S
thE ¢difRe %ﬁ&ﬁ%ﬂo@%ﬁz o@fhs [0d 8 aftBlchd) %ﬁh‘nﬁl@s &f pakd@ens for

eavy chai n and’ regi ons as shown i n
which titie theppautigragpach manibq mﬁrtsr_ﬂ@rlmsp@t inchyle prtdogand faroyhich
f
e RIPE e &k sitectve vad PN a8800 R tof D Corivbition Bcines are
legmethan a:ammletahmffeghmb Thése indhglet b laed not Emdpad tockdl/, Hepatitis (B, &

nstrate at,. t 1016Ii ht ain utilizes a
TR B Fleep i 58 s SEREY Rt spic
Pﬁh&ﬁﬁd)rfals @@rusnoda, Mga@ae lsrﬂemeweﬂy ubdfultdghiast established

?I tuation, it is actually 5-{%9 expressed. The 10116
infectjprs byrageRfs schigs BV thas eseseﬂ Ted yHiBRES Pichibe Rerramof the
m.@e%ﬁgﬂé "ﬁles]é%o%el eEH%e@lai'&@g@Hfze@Es fopé?% QR tMhe SEAHANGEN

to the mine“VK 04 sequence is shown in Figure 23.
B”PLlAtaﬁmnmstxﬂabyshlss rodvoking alsoieiee Vicel eagpense thatisinnpdantpgned by

it region determnation led to the 10
ne&él{?l n |otﬁr®8&{3ﬁgﬁl i ght chain CORI, CDR2 and CD3

r egi Sumse @xampleswhpatiiogkhig wireses Zéxﬂugridfeé‘tﬁms asgdable b)SE@hloEk of

(AR EIafrh <R MY cnatiil o1 X Birbs vints (e @ Vo HVDIAY -,

HSQQ'.[ %Hd@fM\l firfB AT §H&Wdleﬁbvﬁh§%ﬁue%£&1ﬁﬁdﬂdvﬁb1§§é? I D
7 respectively. Conparison of the 10H6a

ethgms, dlnmwru?. RoKmdGt vibis) mn@e@g,ern&peratow symeytiah vings, TGmMps

L q
Vi TGS R O, B, g BRI BB e
dmggermnts papdl fontviras) rrgﬂmdmﬂ}@oﬁﬁ?m chbies Jius G wing and
gem line JK 5. The alignnment of the 10H6a
ar ‘”’g}e nﬁ@é‘ f&%he germine VK A27 sequence is shown

in "_Scﬁibr &arifiles b e&]ﬁ:%émé‘ Badtsa c%uﬂﬁ% {11 HBAtaYle by methods of

sequence_usi ng abat system CDR regi on

thy diselesrre iicludn chlemydls rtqkettsu@ Ibretersa, myRolsrteripstaphyeocc,
chain CORI, 20 CDR2 and CD3 regions as shown in
Fi gures 21C and 24, and in SEQ ID NGs: 95,96 and 97,
respectively. The nuckeotide and amno acid
sequences of the heavy chain variable region of 4C9
are shown in Figure 25A and in SEQ ID NGO 93 and 85,
respectlvely The nucIeotlde and an1no acid

o Y ' " 1 . o - o A NN N
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Conpari son of the 4C9 |ight chain inmunogl obulin
sequence to the known human germnline i nmunogl obulin
i ght chain sequences denonstrated that the 4C9 Iight
Wg{{"?{"m“?ul i zes a VL segment from human ger ni FHEUYAU7/084792
A27, a JK segnment from human germine JK 1. The
al i gnnent of the 4C9 VL sequence to the gernline VK
A27 sequence is shown 5 in.Fi?ure 27. Fﬁr.tl{ﬂer gnal Si .S
Strgptogaiel, RESYMOPOLEHn BTBERFOF ] gnd FRNORASH & eB5/& 1% RTOLTS: 1
pséRBirdhHast ReRnENA) diph®Brid, @8l roBelld) Badiligi] ¢Hb@R, it@nuefbotiliem,
| ight chain CDRlL, CDR2 and_CD3 regions as shown in
anfhyrggy plaguey Bptospigossy andlangselissase bagdenigns: 90, 91, and 92,
res [ - 3¢ : [
B e R e e e
disslogw lincludsiGrdilidg (albifans; krysearedpbidtn diopigalid, pleti E@3pigpoccus

neBi3bhar R T R B pt Bl SRR oL Ao, i,
rhieastnk ) 8 porbprik Ischenkiy, tRinedmyces Btrndiitdis,Fafacodcidioidestbrasiliensis,
C kiigeﬁfi cs__Anti aE{TLAlanti bgsgl'k es were characterized for
OgPIFOres TBRASAEC SIHR FHAPREEEWYE by 15 Biacore anal ysis
( Bi 36RE exd¥ibled fPpattbeni SMRAREY cauklHE inféctidnd @bl Hyahdthods of
human BTLA fusion protein was coval ent Ia){%gl nked to a

therdierleshredneluds Bramogha hisjalytirax Bl anidiym celly Negglgyatoylsr,

Ackfichi§R6ba 351, O ia WBAHRY CHAOMIBE BRI bRl kRS arini

chem stry and kit provided by Biacore. Binding was

Plasmadiymed vayy Brbesig migratih Erypandspod baisel, RrpBSsepa gt er

' - Bj AB) :: al;: 4. 0n: of 267 nM

Lt AR, ToaEREGa SR irBoRERER SRR o)

20a$sadtofghe aovk nreéiods, BTas bibdtade wadbd @mbihedivritit tlser &orehs of
. the dissociation kinetics was fol] owed . put.es
aniigo Rt b alier TS 68 B e e FERH T, o
bispectid- @tBOYY thelRbRditich prodiaks fd bittndkdARasahtbiddd dffumor antigens

software (Biacore A{%. To minim ze the effects of
(segng &3 Holliper (1$18) Eseg Mati 4n9do¥eitUrer BLAMNef48ohliak it ¥ o
St 2 e1inkey al segment of data corresponding to

assocl ation and di ssoci ati on phases were used for

fitting. The KO values that were 25 determned are
Auitippyne earéip¥e 3. Table 3. KD, Mass of H and L chains,

Bi alRfiBTLA aftiRYis J'niag Bltovoke and amplify autoimmune responses. Indeed,

induction of anti-tumor responses using tumor cell and peptide vaccines reveals that many

anti-fumor responses involve anti-self reactivities (depigmentation observed in anti-
CTLA-4 + GM-CSF-modified B16 melanoma in van Elsas et al. supra; depigmentation in
Trp-2 vaccinated mice (Overwijk, W. et al. (1999) Proc. Natl. Acad. Sci. U.S.A. 96: 2582-
2987); autoimmune prostatitis evoked by TRAMP tumor cell vaccines (Hurwitz, A. (2000)
supra ), melanoma peptide antigen vaccination and vitilago observed in human clinical
trials (Rosenberg, SA and White, DE (1996) J. Immunother Emphasis Tumor Immunol 19
(1): 81-4).

Therefore, it is possible to consider using anti-BTLA blockade in conjunction with
various self proteins in order to devise vaccination protocols to efficiently generate
immune responses against these self proteins for disease ireatment. For example,

Alzheimers disease involves inappropriate accumulation of AP peptide in amyloid
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KD Chain Chain Clone | sotype x 10-9 M Mass (D) Mass
(D) 6A5 1 g&A 23793.4 50541.3 E4H9 1g&4 0. 13 23692.3

\g8%&0%]0?6561}m) 2008/ 076560 ESDO PCT/US2007/084792

deposits in the brain; antibody responses against amyloid are able to clear these amyloid
deposits (Schenk et al., (1999) Nature 400: 173-177).

Other self proteins may also be used as targets such as IgE for the treatment of
allergy and asthma, and TNFa for rhematoid arthritis. Finally, antibody responses to
various hormones may be induced by the use of anti-BTLA antibody. Neutralizing
antibody responses to reproductive hormones may be used for contraception. Neutralizing
antibody response to hormones and other soluble factors that are required for the growth
of particular tumors may also be considered as possible vaccination targets.

Analogous methods as described above for the use of anti-BTLA antibody can be
used for induction of therapeutic autoimmune responses to treat patients having an
inappropriate accumulation of other self-antigens, such as amyloid deposits, including A
in Alzheimer's disease, cytokines s{lch as TNFa, and IgE.

Also, in some embodiment, agonism can also be used to decrease an autoimmune
response. Anti BTLA antibodies are useful as agonists, thereby suppressing immune
responses otherwise mediated by immune cells expressing BTLA. Some examples of
diseases that can be treated using such agonist antibodies include autoimmune disease,
transplant rejection, and inflammation.

Vaccines

Anti-BTLA antibodies may be used to stimulate antigen-specific immune
responses by coadministration of an anti-BTLA antibody with an antigen of interest (e.g.,
a vaceine). Accordingly, in another aspect the disclosure provides a method of enhancing
an immune response to an antigen in a subject, comprising administering to the subject: (i)
the antigen; and (ii) an anti-BTLA antibody, or antigen-binding portion thereof, such that
an immune response to the antigen in the subject is enhanced. Preferably, the antibody is
a human anti-human BTLA antibody (such as any of the human anti-BTLA antibodies
described herein). Additionally or alternatively, the antibody can be a chimeric or
humanized antibody. The antigen can be, for example, a tumor antigen, a viral antigen, a
bacterial antigen or an antigen from a pathogen. Non-limiting examples of such antigens
include those discussed in the sections above, such as the tumor antigens (or tumor
vaccines) discussed above, or antigens from the viruses, bacteria or other pathogens
described above.

Suitable routes of administering the antibody compositions (e.g., human

monoclonal antibodies, multispecific and bispecific molecules and immunoconjugates ) of
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1B4 3C2 11E2 | g4 1gGl IgGlL IgGl 2.88 0.88 0.61

23525. 0 23585.0 23697.0 PCT/ US2007/ 084792 50405. 6

alel specificity by flow cvtonmetry inese
‘EQ%@F@?“”@%W (CHO) cell lines that express P rm4792
reconbi nant human BTLA at the cell surface were

devel oped and used to determ ne the specificity of

BTLA human .nonqgcl onal _ant.i podi es ..b r
g o B B9n 2R e P PR R B e M MRy grose of
ordatyakill. 'Y Extnhplé, eiginibedaNAnposidciisngn be adsinismpedyeinjection
forms of BTLA. Binding _of the anti-BTLA human .
(10 ARSEAVEH LS oamhcmoe@- Ryable dosarss of gl ety llgpend
ort th@R&S KALRSLHE 6F Ihe sitjtdl ahd e 3B dentBitioA ahy/BR B ARSH 1id
antibodies at a concentration from0.01 nMto 66 TIM
anihedy6omPe8iEPRs were i ncubated with 105 BTLA CHO cells

for i drflnfz Fh% ihofies biSth¥BHQoWRSaRDe co-
2X _i’ﬁsopﬁgégﬁ’f%cégﬁbaeﬁglst i _w‘atpﬁﬁ‘ﬁ PE | abel ed °e0
adgmmibtetdd veth dngGr ¢ thackserihdigpenuofessar gha 10901t 3200.3) |

.ne EC50 was_det erm ned graphic . tt k. h
redi i e Bn B B hE e S BTt uBoiapih it e agen
(ad hfinamtdobmdyleﬁ)gﬁ(kgmbé ?:tnhiﬁl@te;ﬂli seiga_rﬂé frem the ageht. rg thei latter case
soft e (G aphPad software). F|ow cytaqnetrjc anal yse
EE AN AR S i Al SRR A L e
wittF®e bgdht B 61 HRSORImIARe @ Sfth of) knolRhEBSIHS, te%n,&ﬁ@nti—cancer
depicted in Figure 28A. 15 Exanple 4: Anti-BTLA

thenyi. b el irdiationh Pheh theremticiagenitingife pgng ethess) ngi-neoplastic
agERtP 5 &A%k B8xdedtiéin (adriamyein), cisplatin bleomycin sulfate, carmustine,

chlorambucil, decarbazine and cyclophosphamide hydroxyurea which, by themselves, are

only effective at levels which are toxic or subtoxic to a patient. Cisplatin is intravenously
administered as a 100 mg/ dose once every four weeks and adriamycin is intravenously
administered as a 60-75 mg/ml dose once every 21 days. Co-administration of the human
anti-BTLA antibodies, or antigen binding fragments thereof, of the present disclosure with
chemotherapeutic agents provides two anti-cancer agents which operate via different
mechanisms which yield a cytotoxic effect to human tumor cells. Such co-administration
can solve problems due to development of resistance to drugs or a change in the
antigenicity of the tumor cells which would render them unreactive with the antibody.
Also within the scope of the present disclosure are kits comprising the antibody
compositions of the disclosure (e.g., human antibodies, bispecific or multispecific
molecules, or immunoconjugates) and instructions for use. The kit can further contain a
least one additional reagent, or one or more additional human antibodies of the disclosure
(e.g., a human antibody having a complementary activity which binds to an epitope in
BTLA antigen distinct from the first human antibody). Kits typically include a [abel
indicating the intended use of the contents of the kit. The term label includes any writing,
or recorded material supplied on or with the kit, or which otherwise accompanies the kit.
The present disclosure is further illustrated by the following examples which
should not be construed as further limiting. The contents of all figures and all references,
patents and published patent applications cited throughout this application are expressly

incorporated herein by reference.
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The ability of BTLA Mabs to bl ock binding of BTLA to
HVEM was al so determ ned by FACS, and is expressed as
&E%&%&%@trati on of anti-BTLA IgGto block 20 hal
the )
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maxinal binding of HVEM I g to 105 BTLA CHOTEE?PE/84792
(1C50). BTLA CHO cells and anti body at various
concentrations were pre-incubated for 30 mnutes at 4
@%ﬁhen 0.5 ug/m biotin |labeled HYEMIg (R & D
BAF 356) was added to the BTLA CHO 1gG m x and
i ncubated for another 30 mnutes. Cells were washed 2X
in PBS-1% BSA, and binding of biotin HVEM I g was

ed e h y :

ESGUREAET ChboPion ot il j08n 68 AchiebL o
.§ determned graphically using the Prism software

&%’thPad Software). Results are depicted in Figure
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5, H9R0&; 208825 et 554807 I he i stawin ceritaing s SC28 renschiomosome
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se resultsindicate that the panel of
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intraperitoneal injection with approxi mately 200 p.1
of 95
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PBS contai ni ng anti body or vehicle on days 1, 4, 8 and
11. Each group contains 10 aninmals and the groups

' of: (i) a vehicle group, (ii) control
‘?g%ﬁdsﬁ(f:’?{ control hanmster 1gG (iv) hamster pcRISHh7084792
anti-nmouse BTLA antibody and (v) the fully human
anti-BTLA. The mce are nonitored twi ce weekly for
tunor growth for approxi mgi,gles 6 weeks. Using 5 an
el ectronic caliper, the tunors are nmeasured three
di repfipaatd2tidh ScdHEdsefo BTKA Rnyiced™t t umor
volune is calculated. Mce are euthanized when the
tunors reach tunor end point (1500 nmB) or show
greater thaseid5% wei ght | oss. Exanple 7: Addi-bi onal
Bi ndiBigA-Bhalg®di eRiLAdg | Tjwr1ofc¢lsﬁati Ibié?gzi e8ells 0 a WB Thtsion
19 e+ Hay H BT 7 A o AY- I:ﬁ). 3

q-Ribj 3

; A% nonocl onal  ant were capt ured
using anti-CH, a reagent anti body that is specific
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Transgenio HM puisene overeGiraninizePeeas, pedpdekddnaye with agomginatign of
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- . P, . Wwere eac t hen apture on the anti. - .
reigasibitd) sy Hibg Pasing e sgeengd broTA e _dEﬁcrlE%sl ???%W)n?%q mice
wiftodutfeian ditd® AR A Wk PintRRMoBNbb@in e Bfed for fusions. Mice

reconbi nant human BTLA fusion protein (200 nM was
werg pegsteddnteaverovglyprith antigem3 s dplorosacrfien and rasoval ofthe spleen.

R4 kRBnREM™R .mﬁ’fﬁﬂ igen was allowed to
Te(c]i sso{:bla%ltgéé*{ or % m nu{eels. eh'chi p surface was

regenerated after eaﬁﬂh cycle with 10 piL of 30 inlWVi
Selgqitpn off inYamerdK MR )P rodficingREntEB Thdshntibodissy pe
con I r n._; Wop t S
subiP Ao SR AP prR BineAod i SRRARHEE Lekhrom
imvweihzed afice wele Gited b FAISA acdeseriRd®Y Hahwhildce. g lh$a9e).
resonance instrunment, usin cor e Cont oftware, v
Bl TS ey e el Bt Porhedation L B B Rt
froYirgnsiRfi W cellbhe lﬁ%ﬁﬂl ih$B8 £ Vs ERu A @"(flo&%igm then
30 Table 4: Binding Affinity and Kinetics of Anti-BTLA
blotked Wyish 26 1l welHofika BEALIA PBAAT wesn (.05 Dilutiong v sekeoiion

By ek e Mot iAol g ipoubged fop,1-3 by g rppient

terBped&tfre. The plates were washed with PBS/Tween and then incubated with a goat-

o
=B

anti-human IgG polyclonal antibody conjugated with alkaline phosphatase (AP) for 1 hour
at room temperature. After washing, the plates were developed with pNPP substrate
(Sigma N 2770) and analyzed by spectrophotometer at OD 405. Mice that developed the
highest titers of anti-BTLA antibodies were used for fusions. Fusions were performed as
described below and hybridoma supernatants were tested for anti-BTLA activity by
ELISA and FACS.
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4.57 0.003 3C2 6.65 4.52 3.01 6A5 0.09 3.89 0.04 11E2

8.54 2.8 9.84 10H6 3.82 4.0 1.53 The Bl Acore

{vﬁ)s%lts for 1B4, E4H9, 3C2, 6A5, 11E2 and 10H6 confirm
¢ ?ﬁ’[gﬁﬁgytomat ry and earlier Bl Acore resul tRET/US2007/084792

(described in Exanple 3, above) that the antibodies

are capabl e of binding with high affinity to human

GBTLA It is not ed that the KD vaI ues 5tob ai ned

di f fef Méﬁocﬁé@ rf@oia'fb@l ﬁ%—r}l Mﬁ'l&ﬁh@@k‘%&@ @@eﬁ O-rlth PEG to a

Exanpl e 3, i'n which the antigen capture nethod wa

mejese dyeidmascettdipe based upon Bandawl Freteeols. hEhe resydting rhwbmlsas were
thgr%%l}%gg%/ fBg %l{%g:g?dﬁ%ﬁ& éfln{zg%n-stpgéﬂmtﬁggfggs&ﬂéfe Ic%}ﬁééjr@p&@mns of

y conpone tion
3p&lnbe,ft¢sa&dnw 'ehlymmtdsdanme fakeerfasedas an equal dunihet pEthe BEX ok Ag8.653

noPﬁeé:retmg mouse myglomaXelge(AlT%@ &%_.I 15§0)0wﬁ19156 /t %E&%&Igma. or by

electrofusion (E-fusion, Cyto Pulse ™ technology). Cells are plated at approximately 2 x

10° in flat bottom microtiter plates, followed by a two week incubation in selective
medium containing 10% FBS, 3-5% Origen (IGEN), OPI supplement (Sigma O 5003: 1.1
x 10™ M Oxalo acetic acid, 4.5 x10™ M sodium Pyruvate, and 24 international units/L
Bovine Insulin), 4 mM L-glutamine, 0.055 mM 2-mercaptoethanol, 50 units/ml penicillin,
50 mg/ml streptomycin, and IX HAT. After approximately two weeks, cells can be
cultured in medium in which the HAT is replaced with HT. Individual wells were then
screened by ELISA and FACS (described above) for human anti-BTLA monoclonal IgG
antibodies. The antibody-secreting hybridomas were replated, screened again and, if still
positive for human IgG, anti-BTLA monoclonal antibodies were subcloned at least twice
by limiting dilution. The stable subclones were then cultured ir vifro to generate small
amounts of antibody in tissue culture medium for further characterization.

Hybridoma clones 1B4, E4H9, 3C2, 6A5, 11E2, E8D9, 10H6 and 4C9 were
selected for further analysis.

Example 2: Structural Characterization of Human Monoclonal Antibodies
1B4, E4H9, 3C2, 3C2a, 6A5, 11E2, ESD9, 10H6 and 4C9

The cDNA sequences encoding the heavy and light chain variable regions of the
1B4, E4H9, 3C2, 3C2a, 6A5, 11E2, E8D9, 10H6 and 4C9 monoclonal antibodies were
obtained from the 1B4, E4H9, 3C2, 3C2a, 6A5, 11E2, ESD9, 10H6 and 4C9 hybridomas,
respectively, using standard PCR techniques and were sequenced using standard DNA
sequencing techniques.

The nucleotide and amino acid sequences of the heavy chain variable region of
1B4 are shown in Figure 1A and in SEQ ID NO: 53 and 1, respectively.

The nucleotide and amino acid sequences of the light chain variable region of 184

are shown in Figure 1B and in SEQ ID NO: 59 and 7, respectively.
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I 2 tibo t bi, ndi
© oot Cosfeiel et hO St Elifhechn MktnSiehalh s8br B0 RO fuman
geﬂﬁﬁn@fhhhh%}bbﬁﬁn H%Hﬁlcg{ﬁﬁ stjubtien gerpatisiratedithahie 30{2 ,lltgh)tfchaln
ereln e er a is ac ot oXl n
ut@lze%ﬁéﬁgrﬂ% Hbrrm%rtaegeﬁfeg‘ﬁmﬁg%ge I?F?ﬁﬁ“eﬁlh praumag ¢

geeinBhdNI8 4, WHE RIS nthehh &Y th@%ﬁpﬁ%drﬁn@ﬁs e gcﬁnﬁne VK L18 sequence
radi oactive isoto The anti body o

s amwwam . n@uﬁgﬁiftandﬁélt oiche a2 Vbfscqueasmsingdhe Babat system
of 17K SdbidrParHERART LY IR SPOEGHY R KA CPR 1, CDR2 and
ng specificity an sa Yo
CBAté¢gims abshcdwng Fimurdsi 3@nankdliéy awfin SEQ. IDAN(phéMnﬂcaﬂtfﬁSc al
con{laoi;ihti on conprising the antibody or antigen-binding
TRFFYYON thereof, of claim2 or 8, and a

pharTRGRulkbid dny aﬂrﬁfb&ﬁt@é@h&n@@rdflﬂﬁrhght &hainVriaBle kéti®of 3C2a
nDnocIonaI anti body or_anti bi ndi ng portlon

arg fvaon Figies e ppd hEQH N@oggf gt 1Qy mesperdineli ndi ng
POT tdh hnakiBGT S ff(f?ﬂ?go aﬁﬂ?ﬁxﬁﬁm{o@fobmrﬂéigﬁ@m& & B kddwn
Wth a reference antibody or reférence antigen-binding
hwtgeunlutehmmﬁglobtrtprlr@r clgimseleaness delmnsiraiad thetlshe3C2a light

et DR <RI DRl gk RRA o sedal foppuman
gebifze JIAD dm%nd@ﬁﬂjfmﬁe 30gaer I.ﬂsdtluence to the gamline /10 @ayy
chain varlable region e ref erence anti bod
segyenreisspewe it e 3% nk Wihed flwgy tﬂileow?@h\élr HAHCNSE HPPE ﬁ@s
Ké’dﬁ’t E}@teﬂ?&f‘iﬁ)l’@ ?é@ldhgdewr%nﬁiﬁ&&‘ﬁﬁ ¢Sthe %Ehrfegﬁérf‘of'tﬁb 1%1%1‘12@1 CDRI,

and the light chain variab regi on
CDR% aruieC@B CeRIeNsSAN tslndcfmy F@m%e’ﬂméri@ealﬂnn B@@dDdﬂ Qstiddg42 and
her eof conprises am no acids having the .
490965&@?12%1;3& forth in SEQ ID NO 46: (b) the
heaV]SheCiahddehdéahdi amim ackigieqrentdfss tiefhethechumivaristle eegion of

ti body or ref ren bi ndi ng portion thereof
6B SRS N IR A G Sy [T 5106 AaLhEREE 6B 1 or th i n
SEQ I D NO 27; and the light chain variable region
CDR3 of the reference antib gy or reference
ant i gen-bi ndi ng portion thereof conpri ses am no acids
havi ng the sequence set forth in SEQ ID NO 47;
(c) the heavy chaln varlable regi on CDRS of the

Y Y .
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(i) the heavy chain variable region CDR3 of the
reference anti body or reference antigen-bi ndi ng

hereof conprises ami no acids having
‘g(ga({?é/ﬁyc}é} set forth in SEQ ID NO 79; andthe#?é’ﬁf“"msnﬂ
chain variable region CDR3 of the reference anti body
or reference antigen-binding portion thereof conprises
am no aci ds, having. the sequence set forth in

LD
NO 1% nu%lpottde and am(r]O)ac%qqeg%yf the Aieht chain V&Bplge FQe@gqnd}f 6AS5
arE333mah Fidife SR LG BRER) ANDPEHLLON, F8HLIHPASE

anti gen-bi ndi ng portion thereof corrprl ses” am no acids
haviGegpatieonsed dureinsehesey chiagy inminegBbdin HapEce §9the fpeym

%ﬂr%meor iy %lxa{lfn%!: éh%&' 8@1 gﬁeﬁgnﬂaﬁdr’tﬁt ﬂf?r e%eheavy

rence antig ortiront
chammphzeselsVIa wegneena fronihuhau |gmgtlinh & PBM&,@nIa segadnt fromtthe human

ST B0 A AU COR S UPEDH PRl B f he 643

ViaRéqubaddlio @e deahipieEVH Q- Helj@Rbe f@lsnwmm Rare | NFarker acatysm
cont ains heavy chain varlable region and, light ch

of ther G4y H SF@{‘}P%US@@F@ At exstemn ATRR A EAEITIRROR o the

dehﬁlﬁttgﬁ Qf"tﬁe ﬁ&ﬂ?'oﬁﬁlh Q@f&f CDR2 and () re SR SHo Wi B P‘Igures 4A and
vari ab %ﬁl on nprisin am no aci ds having t

145%@5@@ 0ﬁ01r7th3 Mﬂ@u‘:@sp@tl a light chain

SeqiempE LR GVt t%h‘%%.g%@'fﬂgseﬂééf@? DR KRkl Afnan

gemlmeamlnmnoglgbuﬂm I@Rﬂlmmnemcmmmtmdahatdhe vy lighy chiie

.eu e set | E 20, daI ht . chai n
Sl e B RN SO S 2 e s o S A e
gefiflii¢RCR Bt aItgﬁﬁtEﬂit of [hem ‘VDS&HQencB% the germln{ebJK at.'ZUI @&jlignce

chain varl abl e_regi on conpr.i si ng am no

is hepinig Figyes ’sSeunJétherewel@ﬁlSPBthf RAP Y Lsieafianee N@l&tﬁﬂ I%ﬁbfi'i yptem

of O ReialdRRhBafiGHEOD tﬁpﬁ@ln%ﬁ%rdfﬁieﬁ%hﬁéﬂaﬂfb@m dSDR2 and
havi ng the sequence set forth in SEQ1D NO 47, a heavy

Clehigernyeg shawhén Figgics AB@DRI6.compr $15Q Mg N Ad andPls
re%agegh g, the sequence set forth in SEQ 1D NO 21; and a
Ight chain variable regi on CDR2 conpri sing am no
aci dbe haoleatige tirbarsmq ueid cequsades botht heavy cBﬁthﬂhHmegmﬁ'of

a, heayv cha| r|S|ng
”gz%ﬁéh%t‘ HLFig 2@"”’? gE@jBéﬁ@eW? fifep. 'SEQ | D
NO: Z8¢ n@clédtigbhncchﬂine aVidfsbqieh@s bEGE AphtCRIE vaasmE fegiondf 1 1E2
am no _aci ds having the sequence set forth in SEQID

are\ybews in Elgﬁeﬁ/a@naﬁﬁww bPE2dd g rpectnely. -conpri si ng
am [ I‘
ol @g?@&g%g o lﬁgzﬁtQﬁrgI%ﬁ&iyg@@ggfggétaruﬁetgl % eh@® S8 UnBwn
hummmétnﬁ gnmnmgiolakbm Gsaviyahiingeduances équersbreteé hat fherli B2

hei st e S uftrusos rouhithel sERREE VU D, £ Rt ey e,

humah gérnlind 310, ﬁrEQ J}Dsdgﬁieﬁﬁfrorﬂhhmgggerﬁhm )31 GaLTHibzilfgnment of
n_CDR3 conprising am no acids havj the seq enc
thes]e‘%'?f O feupRFedEehe aermEnesd S20eaippcch skt Higie &6

anzﬂ?ﬁé SMhEPRS ¢ane deﬁbé']lgsu%'fh@ﬁaba@gﬁ's%?q mﬂ)ﬂgeél&?determmanon

uence set forth in ; and a Ti1ght chain

ledvta theadgliveatiog obine BERY obm;ﬁD&t GipRIrand & Diciegionhapshngnithe
Fi e&%ﬂ l%egnc{ i 5‘)319 fﬂNéE‘qg E) 0 126 ectlvel (e) a
eavy a| h-variabt'e reg Con‘?) hg am no

aci d:em!pavsm@f tied lﬁedjgmuhemslatnuﬁog'ldsﬂmihrsecﬁiﬁ@d tOtANdOn a

li h ain vari e.region CDR3 c ri sing am.n )
hug W@W%ﬁ@ha ighichaa SEuepyet Aemopsages tlreqé@ light

chif ﬁbﬂ)/ze§ BaiNseyAbhERINE hiReH SPmERKGaRRRA 8 'JKQe b3 @rom human
aci ds havi ng the sequence set forth in SEQ ID NO 23;

ge@ﬂmeéKl i gihe aberinent ehied BE2 ViesgiusnciGprize geomiing ¥Krgl 5 sequence
am no acids having the sequence set forth in SEQ 1D
NO 43; (f) a heavy chain variable regi on CDR3
conprising am no acids haw%]g t he sequence set forth
in SEQ 1D NG 30; a light chain variable region CDR3
conprl Si ng am no aC| ds haV| ng the ‘sequence set forth

o NN~ 1 ARIZA N ™ A o PN .
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(c) a heavy chain variable region CDR3 conpri sing
am no aci ds having the sequence set forth in SEQ I D

.28 i ght chain variable region CDR3
\gﬁzﬁ%}o&%@ﬂjs havi ng the sequence set forth r}%ﬁ@ﬁzﬁ' 084792
NO 48; a heavy chain variable regi on CDR2 conprl si ng
am no acids having the sequence set forth in SEQ ID
NO 22; and_a ht chai n variable reg
s gt PG ki FRSOREROoH R0 g | ERS L stearane e Kgbgtpystem

ofiCDIBERidnReNnirAdon Rd E@ﬁﬂielﬁﬁﬁﬂldﬁ Hqke 1§Rk Ehat£ODRN, EDRY and

conprising am no aci ds havi ng the sequence set forth
CPhregims pE» in Bigupas §Bantilgranddm §ER IDeNGJ%BVé"r@@Sd n
npr i si ng am no aci ds having the sequence set
re&%%?n SEQ I D NO 34; (d) a heavy chain
var iTelnecle@icand GG acrspquescasgf ﬁnihnmfyauhammdxle regidnng

uence set..for i n. . 28 hai n
B e BT Er AR thand inarm NG 5784, 8 respPillvefiie: ng ¢ ne
sequmB aacls&idefapd ElhldofhcﬁEQ]de@ch@fﬂﬁ light dnﬁa;\é\mnﬁm rdgion ?]f
1 SI Ng am no aci ds aV|ng t he

vari abl e reqion r
E8DSAve shasvisip - 1gugg ¢, @%mﬁé {TPNfQ6> ond 1arspectivelynt  chain
var 'C%Qtp%n&ﬁgdf‘i’l'ib Whé&%%ﬁiahﬁnﬁﬁur@aglomh@&'qg&c@ %B/ﬂh@ Und ke

sequence set forth in heavy chain

huggn iggimplineimgivopel apmin l@@wmhlam SAgeaeds ﬁigma@str@@dh@t itregERTHe
e SFUENRDE VA sholpge SRR e i iR D455 bl e ]

huseg lgenmdmc§e10 fd 4 JH Bﬂ:’gnﬁEQ'rdthh@n 8&mline JH 6b( e"Dhcallgmamt of

rlabler |on r|S|n mno ci ds
B e it R e e v £ Figuiieh FONG T By, dpptner
anslbﬁs Bf WA EBBD VB 5cR8EmB u eqmwsygtemgaf&mm@gmudﬁammanon
havij ngg}t he sequence set forth in SEQ ID NO 50; a heavy

le¢odhsdslinpation o ﬂ}eéﬁﬁ\s’wh@@%brﬁﬂ% Ixhicgiong a3 ghown in
FI%@é@fﬂQaﬁJ‘FR wmss?gglﬁﬂbsfm@ awsﬁEQpéc@vép 23; and a

chai n var e region rising an no

aci &‘@mmvmg:ftthﬁéi%la@ﬁ elealrsmmm@gtqbu msegmgcp B heknagn
|
G2 RO A0 4 ot S L, ARG D o

chaindtibizdsiaghit se(gh'amhfrma hivabh germdige i ADRIndcailpseigmiengfrom human

n havi n ce set f th i.n
eeRnegiCE e dlEimg orHE PP oS o B eorehe oA
sedifRfigy ik Shdvéh lamlgi@e 8% | WGt aRgistofl 81 TRMIEVIC Seqmbiicefuding fthe

in SEQ ID NO 30; a light chain variable re

Kabafripyptrion & DRiegion sleterminptinn lad torthedelingation of %r?étghf $haihCDR1,

CDIY aEDhPr¥dng 3s slﬁmﬂgﬁF?gu&@%Brbnﬁ%'ﬁmﬁSE 9Hos 5 and
conprising an no aci aving the sequencé set fort

52j WSI@Eﬁ}’dl)D NO 24; and a light chain variable regi on

ds h h
For cRE Rreses P R0 3ol SiadS ot BR et o BT YERET: RBlonst
RETNE e T
or I N | | V |
r egil B DY 9& anhamiap Agid seAugRees of @gﬁlaw.hwg veRls Eglret e
1088 lard s%&vﬁ irh Plgt?a%QIBth@ SB@GID NO: 84 dnd)/s afeib%amlf hai n

vari abl e region CDR3 conprising am no acids having the
seqGemperisatof ﬂ@r110H6|haa'~sz@ammmneglobtdml sc@mlca:uoahmkno“m

5= L T SRR R B0 B D

heargrdhaineilizesgi VA s€gpiat fromyhuirsh rggmﬁme MH MB,dsD hagmeng filohe

sequen et fort |n S | D, NO 25; i ght chain
hugpan g 1@63 Q%PWﬁa‘h%ﬁf%“ ﬁig% 1@%’& ot

ﬂlesﬂmée‘m%e BceftQ'iﬂ hﬁln@E@{MQd\l@queﬁ@e is8hOVRRMYFIG8DA. Further
vari abl e é}&gl on nprising am no aci ds having the

analpeeftbe!l VH@qunpmusgmm Bahosystan obAaRaegipih gétermination
chain variable region CDRL conprising am no acids
havi ng the sequence set forth in SEQ I D NO 38;
(h) a heavy chain variable ‘%’egl on CDR3 conpri sing
am no acids having the sequence set forth in SEQ ID
NO. 79 a I | ght chal n varl abI e regl on CDR3 conprl SI ng
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(h) the heavy chain variable region CDR3 conprises

am no acids having the sequence set forth in SEQID

‘&@200 %'(_}Jle light chain variable region CDR3 conprises
W8 2%%Ys having the sequence set forth in PSEQSEE§7/084792

NO 82 and conservative nodifications thereof; the

heavy chain variable region CDR2 conpri ses am no aci ds

having the.se ce set .f i E A nd .
B B oo T el it DR A P87 8%, G B FodionSitg i in
Fi%hzai; ﬂlﬂairi]d 2 lagd IeSHPID &Dfangmaﬁdl & sespadtivelyaci ds ;

avi ng the sequen set forth in Q.ID NO 81 an
consETRRATSQROk ?ﬂ‘ﬁf@é&ﬁ}t Gpdn t%?%ﬁ‘%“h“ sequence;ig the kgown
heARerR R ioiAbEBBIIE ROk R ERidnStedihtiRe ARSI Bght

having the sequence set forth in SEQ ID NO 79; the
chajngrtlizesmy h seamanhfipr husgh garmbinry ke Bfpyvticels clamsitied %@ ds

psIANdaBeL. ﬁ%ﬁrﬁ&%gﬁ]? SinBfibn, 0 Eﬂu ;lgvot%iﬁl%ehgreﬁlgg y 131%01@@1% light

conservative nodificatiaons the ain
chabrdlshitdizesegiKoseg GRRA v hpnirsgsméing HO 2acihdslipanémgf thed OH6

eguenc et forth,4n SEQ |ID.NQ 78 and consgrvative. .
VESHERETp BEleenfiine v Pe SR ie Navrin b A Bl i of
the e@H{?WLGaE&ne@mmg tﬁeKa@dﬂsmlﬂgf dBRhagiomdetériinaieg el ehe

et for i.n, SEQ I D NO_ 96 a onservative ., _.
deligentiop eé{fﬁe&ﬁ@ %l:ﬁﬁlélr@%ﬁﬂ,: Gic> eSS T9810n AbShAWRNY, Fighzgs g 1B and
23V ahd RN mgb@m@%@msia&ﬁse@m no acids having the

sequence set forth in SEQ D NO_ 89; the light chain
var i Bsnecleetiflesnd apRe acigripaucaess of therdighbehabsvanable aepiomef
f.orthei . tive
1Oirr{g%i ¥| cgﬁgglgtg{?g?go d t edzf?()eg@/ %%?gergﬁggtg{eéﬁr egi on

CDRZL apayrapisdrsefshealfitife ligbi deinhismungglohdinsequesne o theknown

forth in SEQ | D .. 88 d.conservative ificati .
B e T e O e CH e e i | A g
chaimmpiliz&esVh ségheenafo uhay paghlinh & 1S AT entel kS signfeat frbmibaman

SEQ | .. 91 and conser [ nodi fications.t eoqf .
EeTOINGEK S TR BGPTSR bt St s g ss HhegaTE i o2 o
seGheAtdNs SlowMASTiQIrB24. Further(@aly$i5 6f tAE N6LPBsEqu¥Ade 12 Hglhe

regi on CDR3 conprises am_no acids having the sequence

Kapat systsm of GIR sggn)dotexination led rothe dglineaionaetibe light shaie CDRI,
O AP 218 8 0 S IDNGOH 985 o

97oxdpdctigdy.i ons t hereof ; the heavy chain variable region

conpri,.ses_am no i ds havi the sequence .set .
£ or (1S B egupdE Aps Rpymo 2610 shgherices o8 s JER TR AR Faeignof
40Q%eeé ghan ih [Feukd ZIX ataiSEQUE Nebb Bandeks, esapdciiily.
conpri ses am no_ acjds having the sequence set, forth ifn
SEQ ihpnpgieotsly agdaming geidisganences oﬁﬁwilwhtél\amo%a@lﬁé%%w 4co

' kapl i ; Ses ani no
R e R SR

and Goorpedsaratfitheet Gidutiaty dwin iomsunoglobeldf seqagnge tohibe kigin

ai n_vari.abl e regi.on conmprises,_amn i
o e e Ao A SRR B e RS e AT A By 109 heavy
chaiansitizesat VN cegiiedit fromaiuinan germizie 64 2-05, a D segnidn) fiolhehuman
heavy_ chain ri abl e_regi on CDR3. conprises am no agids
geﬁﬁ@@%ﬁf&ﬁedg et Fep rgemh@égo 4%31%@%@#@6 fethe 4C9
Vil GhaHe QaRlRLI g 2LBHeQRntOR3nGARI T SES 26.NFitehed Ghalsi
hgﬂhﬁg t he sgggfﬁence set f%%tnh in SEQ I [l)é'ﬁNO 47 and Asis

of e et VEltseangnerousingiteek sl ey steme ple@PR regien dreeswjnagihmied to the
el B BT ek B B CIc LRI AT Y A gREk | Al 5sa

andad] &nd¢aBEQMAD N 82,8, and®Y, kdsgdtiivelpai n vari abl e region
CDR2 conprises anmino acids having the sequence set
forth in SEQ ID NO 40 and conservative nodifications
t hereof; the heavy chain variable region CDRl
conpri ses am no aci ds havi the sequence set forth in
SEQ ID NGO 15 and conservative nodifications thereof;
and the light chain variable region CDRL conpri ses
am no aci ds having the sequence set forth in SEQID

~ ~ - o o - - o, o s " s Y
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13. The anti body or an anti gen-bindi ng portion
thereof, of claiml1l, wherein the reference anti body or

f anti gen-bi ndi ng portion thereof co [
‘&@5@"{’}52‘%& n vari abl e region conprising am no%&}@g&ﬁsm)z
havi ng the sequence set forth in SEQID NO 3; and a
| i ghtongdagibeh ofahd €00 Bpht €lgHiQ @ Gigeidbalin geq@Bids @o theikdswn human
hayvi ng the sequence set forth in SEQ‘I#P NO 9. }4. The
SRRy 9RIOGH IRt ghan BRANENCRYIRANTBF PREPESF? [ght chain

utlizad AVL se MAGE B HultRn 8MARINAE A2MLd JROBERA fh BLARE Bermline
anti gen-bi ndi ng portion thereof conprises a heavy

Tkchaithe digniap & et FoNL eesivpracde thy earmling Ve iAdd SARupnefyls shown
in@?@ré?ﬂ uﬁﬂ&l@{ sﬁﬁlf)’s QI3 49 ﬁ@qh%c%ing ihe%%a%gﬂe\glmf CDR
C e g aci ds

in variab eél on conprising am n avi ng
reging detegniprive gkt thoddinesdtion SEQe iphtNGaibZZDR 1,35 DRhand CD3

re%iggslt fi%téﬁg \wr:g)rnlglgllfr’gsn %r{héé?ﬁ%%?/ih Lsg%ﬁ]]gbgg%, Bi,nagl!:l Bg, respectively.

(a) a heavy chain variable region CDRL conprising the
am no acid sequence of SEQ I D NO 16; (b)

uplies) AL BA R Folifl ol ARFRpIaHhah Mol
heavy chantibedies abl e regi on CDR3 conpri sing the am no
aci d sequence of SEQ I D NO 28; (d) a I'ight

ggg{}@ Eh::fsg&gﬁikﬁkggnﬁ%k %@n%?%d BRI Bl c&fga?ti-zﬁﬁlilrr}g ﬁrflﬁ)iogies
wearh axamivat yelbiaeore egileis. EDRAng kinptids ahd mhititonandra exatined by
ﬂse uence of SEQ I D NO 41; and (f) a light
PhIHOYEr i abl e regi on CDR3 conprising the am no acid

.sequepce of SEQ. I D NO 48; wherein the anti body :
&B@g’éﬂ%ﬁ%ﬂl—#ﬂ%ﬁs BTLA. 16. The i sol at ed nonocl onal
ant i AHBASTL A fanidvidied MR rddhBsic REz4AN6F 4fBRith eERhdin@kinelidioy
2, conprising: éa) a heavy chain variabl e
Bipcogs 318 yeiB g dinnepla raveden)n Surbedrecaphiaant Bumn BEA
fiudibh ﬁQe was covalently linked {d% CWS%%}V@&I%G? Iﬂet‘ﬁglrdeﬁmn?coated chip)
CDR2 0" acl

region conprising the am seqUence of SEQ
vid @@y 2rhines, using standard afine cauplgmvopemistiiy and kit proyided by Biacore.

Biﬁ%gé\%g%%ga@reﬁ%gqfoiw%gn@? ta%lﬁngﬁ{gls glﬂ[f[g § if?%i bﬁ]‘?@g ?(g\ﬁileéﬁfby%a ore
AB)ada @oncehitlion@TR6T SING 2 1B ral@ion S0 Almth. SERUAHES-2fib&EQ
I'D NO 37; a light chain variable

) NGO 37; e), . \ )
asyogigligmkioges wag fglloved ﬁ‘g%t HEuteRPRbg dissodxigninsicoyasdetpwed
for Pnhdtéd4 ;% E@Qroiatiqn and diss%cQaQioﬁ_c{]fvgme hRkda Yﬁrﬂaﬂ%#ﬁié Eiclsding

region conprising the am no aci d sequence
maddel ing hdervadistionseftaaci(Biadyre #yd¥ c iTbingiainige thie mffect 8 aidity in

17..The i sal at.ed. nonocl pnal nt.i | or tigen .
e SabEbERnEREREER Sy AR et ol B Sifponding to
assaBiatiOghd dd¢socinidngshasda et gd PRIl THed Lailluce Gpivees

. a heayy chain_ variable region
determined are shown in Table 3.

Table 3. KD, Mass of H and L chains,

BiaCore
Heavy Light
KD Chain Chain
Clone Isotype x10-9M Mass (D) Mass (D)
6AS lgG4 23793.4 50541.3
E4H9 lgG4 0.13 23692.3 50916.9

93
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conprising am no acids having the sequence set forth
in SEQID NO 3; and a light chain variable region

rising am no acids having the sequence s f
"i‘c’ﬁq@@@‘{" NO 9. 18.The isol ated nonocl onal aﬁ{ciT éﬁo?msugz
or antigen binding portion thereof, of claim2,
E\t/g@ rein the E t| body or gigﬁg gn- bi ndi ng portion

reof conp des a heavy 'n variabl e region
%ﬁnprl sing am no aci ds havi nget he sequence set forth

SEQ | D NOSCGS; arfeP®a | i §H8°>Ehai n vari abl e region
36@npri si ng algGio adlé$s having the sequence set forth

IR2SEQ | D NOg&2. sA37502%48680q Shadd=\NCE LI STI NG <110>
Kor man, A <IC20 HOoman NVbnocl onal Ant1 bodi es to BTLA
iy Ay dlognoyiomeNg7_ 11- 05 <150> US 60/ 866, 058

<15 ]Ghn?eQQ ﬁmﬁ&er%@aﬁj(@@{?)) %Ql@llﬁészﬁ)ﬂ cRat &ntdom RS hidRanBALA at
<210> 1 <211> 128 <212> pRT 3> Hono sapi ens <400> 1

thespell gupfaceryiere develappd owg useddy dﬁ@rynuwtbe meeificay ofBILAwman

m%{o‘aloggl anbStidsth oy SRS médSl! I ek bralferck Wil BpredSion

plasmlds containing full length cDNA encoding transmembrane forms of BTLA. Binding

of the anti-BTLA human monoclonal antibodies was assessed by incubating the
transfected cells with the anti-BTLA human monoclonal antibodies at a concentration
from 0.01 nM to 66 nM. The antibodies were incubated with 10° BTLA CHO cells for 60
minutes at 4°C in PBS 1% BSA. Cells were washed 2X in PBS-1% BSA and stained with
PE labeled anti-Human IgG (Jackson InmmuoResearch 109-115-098). The ECsp was-
determined graphically by plotting the mean flourescence intensity (MFI) versus the log of
the antibody concentration using Prism graphing software (GraphPad software). Flow
cytometric analyses were performed using a FACSArray flow cyfometry (Becton
Dickinson, San Jose, CA). The results are depicted in Figure 28A.
Example4: Anti-BTLA Antibodies Inhibit HVEM Ligand Binding to Cells
Expressing BTLA

The ability of BTLA Mabs to block binding of BTLA to HVEM was also
determined by FACS, and is expressed as the concentration of anti-BTLA IgG to block
half the maximal binding of HVEM Ig to 10° BTLA CHO cells (ICsq). BTLA CHO cells
and antibody at various concentrations were pre-incubated for 30 minutes at 4° C, and then
0.5 ug/ml biotin labeled HVEM Ig (R & D Systems BAF 356) was added to the BTLA
CHO-IgG mix and incubated for another 30 minutes. Cells were washed 2X in PBS-1%
BSA, and binding of biotin HVEM Ig was detected by FACS after staining the cells with
streptavidin-PE (BD Parmingen 3554061). ICsq values were determined graphically using
the Prism software (GraphPad Software). Results are depicted in Figure 28B and Figure
28C.

ExampleS: Determination of anti-BTLA Antibody Specificity
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Gy val dy Vval Asn Trp Ile Arg G n Pro Pro Ay Lys
Ala Leu G u 354045 Trp Leu Ala Leu Ile Tyr Trp Asp Asp
Asp Lys Arg Tyr Ser Pro Ser 505560 Leu Lys Arg Arg Leu
Thr 1le Ser Lys Asp Thr Ser Lys Asn G n Val 65707580
Val Leu Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala
Thr Tyr Tyr 859095 Cys Ala His Ser Gly Ile Thr G u Val

ol A %etﬁf\lglisgaygvgs B Sonlio A0SR iy S Lol o/ RBBTLA

labbibefd2for e mﬁreéaﬂtd:%nal’@shéﬂlhﬁa thRd isedlsabstiiaiib cross-reactivity
sapi ens <400> 2 G n_Val Thr Leu Arg Au Ser Ay Pro

Apih piger membarg of the GD?ﬁrfm@Wffscf@ES 0773750524seq Thr

Leu T Fyr¥ oak 18 Qhth Gl r hﬁ&t &t th
Thr SE{LIQRLZMJ& wéﬁ! oa JEH 0 Hﬁ%/a ltSer gl_ﬂr:’ ﬂ%te%ﬁ‘; co m'é I’g e

%a@llylag?@mﬂpgoﬂ_@p@n@ Qf%?g;z&gqc@ptor family molecules fgused to the Fc
portion of human IgG. The plates were washed and blocked to minimize non-specific

binding. A panel of anti-BTLA antibodies and isotype control antibodies, and positive
control detection antibodies (Table 3), all diluted to | ug/mL, were added in duplicate to
the assay plates for one hour. After extensive washing the appropriate HRP-conjugated
detection antibodies were added to the plates for one hour followed by washing and
development using 3, 3', 5, 5'-tetramethylbenzidine (TMB) as substrate. Optical density

measurements at 630 mn were récorded.

In comparison to the BTLA-specific reactivity that was observed (Figures 29A &
29B), there was no substantial cross-reaction with any of the other CD28 family member
receptors tested. These results indicate that the panel of anti-BTLA antibodies tested here
specifically bind to human BTLA.

Example6: Treatment of in vivo tumor model using anti-BTLA antibodies

Mice implanted with a cancerous tumor are treated in vivo with anti-BTLA
antibodies to examine the ix vivo effect of the antibodies on tumor growth. As a positive
control, an anti-CTLA-4 antibody is used, since such antibodies have been shown to
inhibit twnor growth ix vivo.

For the tumor studies, female AJ mice between 6-8 weeks of age (Harlan
Laboratories) are randomized by weight into 6 groups, The mice are implanted
subcutaneously in the right flank with 2 x 10° SA1/N fibrosarcoma cells dissolved in 200
ul of DMEM media on day 0. The mice are treated with PBS vehicle, or antibodies at 10
mg/kg. The animals are dosed by intraperitoneal injection with approximately 200 pl of
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Trp Leu Ala Leu Ile Asp Trp Asp Asp Val Lys Tyr Tyr
Ser ser Ser 505560 Leu Lys Thr Arg Leu Thr Ile Ser Lys
Asp Thr ser Lys ASn G n Val 65707580 Val Leu Thr Met
Thr Asp Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr 859095
Cys Ala Arg Ile Arg Phe Thr Met Phe Arg Gy Val Tyr

POS chyfainlyg antB0APbrlkRiclydn davy 1148 2AS p1.VBhchTgrpupGonta@sni 0
@y Thr Thr val Thr Val ser Seri’ 115120125 <212§ 3... trol
apimals anddheerpyps Wskﬁi@ﬁ%?%%%% pscongrplyaouse g, Wiy contro

' Vi) (kbS8 Ghot 16 M vidl(v )i Al QuiRh anti-BTLA.
gaﬂs%gl%(()}iggg %ir Ifeu tSier lIfthlE}tPThr t(f/?y?hr (T)I e se?( é 3y

. ay ..
dée migeargayonpigngd Tyice 2p2d3 @)r'[:b}moqgrpw’;hgfﬁr algppomméte}qr%wgqu. Using
Pro, Pro. . [ .

DR Ly bkl bl 0805, gt st
b6 Andbemoivgluva is Ficulded. Mber avaduti@nized whesthe tumpers Agagh

%uﬂor%rr]lg p?n%qt (ILS%H mGIIEl_)% %Zs %(\)N greater than 15% weight loss.

Example 7: Additional Binding Characterization of Antibodies

The binding of the 1B4, E4H9, 3C2, 6AS, 11E2 and 10H6 antibodies to
recombinant BTLA protein was examined by BlAcore™ using an antibody capture
method. Each of the six anti-BTLA monoclonal antibodies were captured using anti-CH1,
a reagent antibody that is specific towards the heavy chain constant region 1 of human
antibody (Zymed, Clone HP6045, Stock conc. 1.0 mg/mL). Anti-CHI was coated on a
CMS5 chip (BR-1000-14, Research Grade) at high density (6200-7960 RUs). The coating
was carried out based on the standard immobilization procedure recommended by the
manufacturer. The 1B4, E4H9, 3C2, 6AS, 11E2 and 10H6 purified antibodies, with
concentrations ranging from 1-10 pg/ml, were each then captured on the anti-CHI coated
chip surface at a flow-rate of 10 pl/min for 0.5-1 minute. A single concentration of
recombinant human BTLA fusion protein (200 nM) was injected over captured antibody
for 4 minutes at a flow rate of 30 pl/min. The antigen was allowed to dissociate for 10
minutes. The chip surface was regenerated after each cycle with 10 pL of 30 mM NaQH,
followed by 30 pl of HBS EP wash. Isotype controls were run on the chip, and the data
used to subtract non-specific binding. All the experiments were carried out on a Biacore
3000 surface plasmon resonance instrument, using BlAcore Control software v 3.2. Data
analysis was carried out using BiaEvaluation v3.2 software. The results are shown in

Table 4 below.

Table 4: Binding Affinity and Kinetics of Anti-BTLA Antibodies to Human BTLA

Antibody Ko x 10° (M) Konx 10* (1/Ms) Koe x 107 (1/5)
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Lys Leu Ser
Tyr

i ol

er

Ser Val

Ser

Thr Ala Ala Asp Thr Al a Val
cys Ala 859095 Arg val

Lys Val Tyr se

Tyr

r Thr Gy Trp

p Tyr Trp Ay G n 100105110 Gy Thr val
115120 <210> 4 0773750524sed’cl<f§r%1 (e

128 <212> PRT <213> Hono sapiens <400> 4 Gn Ile Thr

Ceu {3 G u per A y7mro Thrf Leu V@dg LyS Pro Thro@yn
151015 Thr leu Thr leu Thr ICys Thr Phe Ser Gy Phe Ser
LeuE4HP Thr Ser 2028%0 Ay |Val d45%al dy Trp 498 Arg
G Pro 3y Lygehl a Leq G U 3p4045 Trp Leu Ay Leu
Ile Tyr Trp Asp Asp Asp lyqg Arg Tyr Ser Pra Ser 505560
Leu @45 Ser Arg Lel0%hr Ile Thr 138 Asp Thr Ser00¢s
ASTTGEg vat 657075843 28 9.84
10H6 3.82 4.0 1.53

The BlAcore results for 1B4, E4H9, 3C2, 6A5, 11E2 and 10H6 confirm the flow

cytometry and earlier BIAcore results (described in Example 3, above) that the antibodies

are capable of binding with high affinity to human BTLA. It is noted that the Kp values

obtained using the antibody capture method described in this example differ somewhat

from the Kp values described in Example 3, in which the antigen capture method was

used. This may be due to the fact that the antibody capture method used in this example

does not have an antibody avidity component to it. Additionally or alternatively, the

differences in affinities between the two methods may be indicative of differences in the

molecular recognition process by the mAbs for antigen captured on the surface of the chip

versus antigen in solution.
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Val Leu Thr Met Ala Asn Met Asp Pro Val Asp Thr Ala
Thr Tyr Tyr 859095 Cys Ala His Ile Arg Ile Thr A u Val
Arg Ay Val Ile Ile Ser Tyr 100105110 Tyr Ay Mt Asp
Val Trp Ay Gn @y Thr Thr Val Thr val Ser Ser
115120125 <210> 5 <211> 127 <212> PRT <213> Hono
sapiens <400> 5 Gu Val Gn Leu Val u Ser Ay Ay
Ay Val Ile Arg Pro Ay @y 151015 Ser Leu Arg Leu Ser
Claim$ys Ala Ala Ser Ay Phe Thr Phe Asp Asp Tyr 202530 dvy
— Met Ser Trp Val Arg Gn Ala Pro Ay Lys Gy Leu Qu
Trp Val 354045 Ser Ay Ile Asn Trp Asn Ay Gy Ser Thr

1. g%él%/e E&?ﬁjoﬂ(ﬁ a?itl% blgﬁlng ﬁgg %g?hell' (Ef’iX}/ A%s%}lp J.;agglg I%rLledu 'W%Gl rein

the reféieﬂcd\&mbé‘d;;noﬁeferdneejanﬁ\r@nhﬁrﬁhr@ pbrlﬁ\ﬁpth&@bf ddngprises Tyr
Tyr Cys 859095
(a) a heavy chain variable region comprising amino acids having the sequence set forth in

SEQ ID NO: 1; and a light chain variable region comprising amino acids having the sequence set

forth in SEQ ID NO 7;

(b) a heavy chain variable region comprising amino acids having the sequence set forth
in SEQ ID NO: 2; and a light chain variable region comprising amino acids having the sequence

set forth in SEQ ID NO: §;

(c) a heavy chain variable region comprising amino acids having the sequence set forth in
SEQ ID NO: 3; and a light chain variable region comprising amino acids having the sequence set

forth in SEQ ID NO: 9;

(d) a heavy chain variable region comprising amino acids having the sequence set forth in
SEQ ID NO: 3; and a light chain variable region comprising amino acids having the sequence set

forth in SEQ ID NO: 10;

(e) a heavy chain variable region comprising amino acids having the sequence set forth in
SEQ ID NO: 4; and a light chain variable region comprising amino acids having the sequence set

forth in SEQ ID NO: 11;

(f) a heavy chain variable region comprising amino acids having the sequence set forth in
SEQ ID NO: 5; and a light chain variable region comprising amino acids having the sequence set

forth in SEQ ID NO: 12;

(g) a heavy chain vaniable region comprising amino acids having the sequence set forth in
SEQ ID NO: 6; and a light chain variable region comprising amino acids having the sequence set

forth in SEQ ID NO: 13;

(h) a heavy chain variable region comprising amino acids having the sequence set forth in
SEQ ID NO: 74; and a light chain variable region comprising amino acids having the sequence

set forth in SEQ ID NO: 75;
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0773750524seq Ala Arg Asp Tyr Tyr Tyr Ay Pro Gy Ser
Pro Asn Tyr Phe Tyr Tyr 100105110 Ala net Asp Val Trp
@y Gn dy Thr Thr Val Thr Val Ser ser 115120125
<210> 6 <211> 128 <212> PRT <213> Honp sapi ens <400> 6
G@nlle Thr Leu Lys Gu Ser Ay Pro Thr Leu Val Lys
Pro Thr G n 151015 Thr Leu Thr Leu Thr Cys Thr Phe Ser
Ay Phe ser Leu Ser Thr Ser 202530 Gy Val dy val Ay

Tﬁpa hda®y Ahfn GhitabBY Rgidh Qofabilsihy SmiNodclde Havehilthd 364 aceldePforth in
Ala Leu Ile Tyr Trp Asp Asp Asp Lys Arg Tyr. Ser

SEQ TBrl‘&OsZﬁ angz Hgly ahaig verjiableEsgion @mpaising Fping @ldpmavwéhwﬁuence

-¥49: %noG n Val 65707580 Val Leu Thr Met Thr
Setfor%s%s%g Asp ProrVaI Asp Thr Ala Thr Tyr Tyr 859095 Cys

%)aa y %%{ﬂ g@iaﬂ)é 1%g1-£H OI%HSIM?LmﬁrOQICﬁS %aﬂi@thlelsgql.llehcee set forth in

SEQ ID NO: 85 and a light chain variable region comprising amino acids having the sequence

set forth in SEQ ID NO: 86.

2. An isolated monoclonal antibody or antigen binding portion thereof, comprising a heavy
chain variable region that comprises CDR1, CDR2, and CDR3 domains; and a light chain
variable region that comprises CDR1, CDR2, and CDR3 domains, wherein:

(a) the heavy chain variable region CDR3 comprises amino acids having the sequence set
forth in SEQ ID NO: 26; and the light chain variable region CDR3 comprises amino acids having

the sequence set forth in SEQ ID NO: 46 and conservative modifications thereof;

(b) the heavy chain variable region CDR3 comprises amino acids having the sequence set
forth in SEQ ID NO: 27; and the light chain variable region CDR3 comprises amino acids having
the sequence set forth in SEQ ID NO: 47 and conservative modifications thereof;

(c) the heavy chain variable region CDR3 comprises amino acids having the sequence set
forth in SEQ ID NO: 28; and the light chain variable region CDR3 comprises amino acids having
the sequence set forth in SEQ ID NO: 48 and conservative modifications thereof;

{d) the heavy chain variable region CDR3 comprises amino acids having the sequence set
forth in SEQ ID NO: 28; and the light chain variable region CDR3 comprises amino acids having
the sequence set forth in SEQ ID NO: 49 and conservative modifications thereof;

(e) the heavy chain variable region CDR3 comprises amino acids having the sequence set
forth in SEQ ID NO: 29; and the light chain variable region CDR3 comprises amino acids having
the sequence set forth in SEQ ID NO: 50 and conservative modifications thereof;

(f) the heavy chain variable region CDR3 comprises amino acids having the sequence set
forth in SEQ ID NO: 30; and the light chain variable region CDR3 comprises amino acids having
the sequence set forth in SEQ ID NO: 51 and conservative modifications thereof;,

(g) the heavy chain variable region CDR3 comprises amino acids having the sequence set
forth in SEQ ID NO: 31; and the light chain variable region CDR3 comprises amino acids having

the sequence set forth in SEQ ID NO: 52 and conservative modifications thereof;

99



Tyr Ay Met Asp Val Trp Ay Gn Ay Thr Thr Val Thr
Val Ser Ser 115120125 <210> 7 <211> 107 <212> PRT
<213> Honmo sapiens <400> 7 Au Ille val Leu Thr G n Ser
Pro Ay Thr Leu Ser Leu Ser Pro Gy 151015 Gu Arg Al a
Thr Leu Ser Cys Arg Ala Ser G n Ser Val Ser Ser Ser
202530 Tyr Leu Ala Trp Tyr Gn Gn Lys Pro Ay Gn Al a
Pro Arg Leu Leu 354045 0773750524seq 505560 Gy Ser

1y tieHeatsd dhaliWarABR rE’élGn TR 3LeRhpfiBés anlifio 8@ds M thgltBdlsequence set
G u 65707580 Pro d u Asp Phe Al a Val Tyr Cys G n
forth igiSEQTAR NG y9:qaed timelight FI@HBYJ?Q gYk regipn ﬂﬁﬁ@oymes@ﬁ a@ifo FEgs having

the seﬁ[egcé‘&'t‘foghqn IShE@ 180189 1Pcoigc 07t modifications thereof;

(i) the heavy chain variable region CDR3 comprises amino acids having the sequence set
forth in SEQ ID NO: 79; and the light chain variable region CDR3 comprises amino acids having
the sequence set forth in SEQ ID NO: 97 and conservative modifications thereof; or

(j) the heavy chain variable region CDR3 comprises amino acids having the sequence set
forth in SEQ ID NO: 89; and the light chain variable region CDR3 comprises amino acids having

the sequence set forth in SEQ ID NO: 92 and conservative modifications thereof; and
wherein the antibody or antigen-binding portion thereof specifically binds to human BTLA.

3. The antibody or antigen-binding portion thereof, of claim 2 or 8, wherein the antibody or

antigen-binding portion thereof, is linked to a therapeutic agent.

4, The antibody or antigen binding portion thereof, of claim 3, wherein the therapeutic agent

is a cytotoxin.

5. The antibody or antigen binding portion thereof, of claim 3, wherein the therapeutic agent

is a radioactive isotope.

6. The antibody or antigen-binding portion thereof, of claim 2 or 8, linked to a second
functional moiety having a different binding specificity than said antibody or antigen binding

portion thereof.

7. A pharmaceutical composition comprising the antibody or antigen-binding portion

thereof, of claim 2 or 8, and a pharmaceutically acceptable carrier.

8. An isolated monoclonal antibody or antigen binding portion thereof, wherein the
antibody or antigen-binding portion thereof cross-competes for binding to BTLA with a
reference antibody or reference antigen-binding portion thereof comprising a heavy chain
variable region that comprises CDR1, CDR2, and CDR3 domains; and a light chain variable
region that comprises CDR1, CDR2, and CDR3 domains, wherein:

(a) the heavy chain variable region CDR3 of the reference antibody or reference antigen-

binding portion thereof comprises amino acids having the sequence set forth in SEQ ID NO: 26;
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<211> 109 <212> PRT <213> Honp sapiens <400> 8 Au lle
val Leu Thr G n Ser Pro Ay Thr Leu Ser Leu Ser Pro

Ay 151015 Gu Arg Ala Thr Leu Ser Cys Arg Ala ser Gn
Sec Val ser Ser Ser 202530 Tyr Leu Ala Trp Tyr Gn Gn
Lys Pro Gy G n Ala Pro Arg Leu Leu 354045 Ile Tyr Ay
Ala Ser Ser Arg Ala Thr Ay Ile Pro Asp Arg Phe Ser

505560 Ay Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile

and thSEEhtAhSinlv@Hakk bbgﬁﬁﬁ@]jﬁ@ Of e PcfbdcHe ARIIbEMEoAL feréviat ankiten-binding
Tyr s An dn_ Tyr ser Ser Pro 859095 Pro Ile Thr

portiopfhgr Wwwe@ﬁvwﬁm%%\'%Fheﬁéiiwppf‘esetwhlle@fésllklﬁ@oéé,g

R
bindingpyl‘tmﬁlﬁ)ﬂ:aof comprises amino acids havmg the sequence set forth in SEQ ID NO: 27;
and the [ight chain variable region CDR3 of the reference antibody or reference antigen-binding
portion thereof comprises amino acids having the sequence set forth in SEQ ID NO: 47;

(c) the heavy chain variable region CDR3 of the reference antibody or reference antigen-
binding portion thereof comprises amino acids having the sequence set forth in SEQ 1D NO: 28;
and the light chain variable region CDR3 of the reference antibody or reference antigen-binding
portion thereof comprises amino acids having the sequence set forth in SEQ ID NO: 48;

(d) the heavy chain variable region CDR3 of the reference antibody or reference antigen-
binding portion thereof comprises amino acids having the sequence set forth in SEQ ID NO: 28;
and the light chain variable region CDR3 of the reference antibody or reference antigen-binding
portion thereof comprises amino acids having the sequence set forth in SEQ ID NO: 49;

(e) the heavy chain variable region CDR3 of the reference antibody or reference antigen-
binding portion thereof comprises amino acids having the sequence set forth in SEQ ID NO: 29;
and the [ight chain variable region CDR3 of the reference antibody or reference antigen-binding
portion thereof comprises amino acids having the sequence set forth in SEQ ID NO: 50;

(f) the heavy chain variable region CDR3 of the reference antibody or reference antigen-
binding portion thereof comprises amino acids having the sequence set forth in SEQ ID NO: 30;
and the light chain variable region CDR3 of the reference antibody or reference antigen-binding
portion thereof comprises amino acids having the sequence set forth in SEQ ID NO: 51;

(g) the heavy chain variable region CDR3 of the reference antibody or reference antigen-
binding portion thereof comprises amino acids having the sequence set forth in SEQ ID NO: 31;
and the light chain variable region CDR3 of the reference antibody or reference antigen-binding
portion thereof comprises amino acids having the sequence set forth in SEQ ID NO: 52;

(h) the heavy chain variable region CDR3 of the reference antibody or reference antigen-
binding portion thereof comprises amino acids having the sequence set forth in SEQ ID NQ: 79;
and the light chain variable region CDR3 of the reference antibody or reference antigen-binding

portion thereof comprises amino acids having the sequence set forth in SEQ ID NO: 82;
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Asp Arg Val Thr Ile Thr cys Arg Ala ser Gn dy lle
Ser Ser Ala 202530 Leu Ala Trp Tyr Gn Gn Lys Pro Ay
Lys Ala Pro Lys Leu Leu Ile 354045 0773750524seq Tyr
Asp Ala Ser Ser Leu Qu Ser Ay val Pro Ser Arg Phe
Ser Ay 505560 Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr
Ile Ser Ser Leu A n Pro 65707580 A u Asp Phe Ala Thr
Tyr Tyr Cys A n @ n Phe Asn Ser Tyr Pro Leu 859095 Thr

Phpthehyavid caitd viridhe rdeich OaR3 6F the kdferehdtsantiBOd08 refkiddze antigen-
. .10 <211> 108 <212> PRT <213> Honp sapiens <400> 10 G u
binding |pgrtigg thqreqf copprisgsmage agshaging thhyequenge setfortlein SQ ID NO: 79;
d thEfigntGh¥in 2k g'édﬁ /3 T%%- h&HnBiBbdyF S Srefddhcfhtigeh bindi

o G[ lgh SeranafIQ%eFe er(ﬁger 65%55 - Féitefbdhobatigdftbinding

portion thereof comprises amino acids having the sequence set forth in SEQ ID NO: 97; or
(j) the heavy chain variable region CDR3 of the reference antibody or reference antigen-
binding portion thereof comprises amino acids having the sequence set forth in SEQ ID NO: 89;
and the light chain variable region CDR3 of the reference antibody or reference antigen-binding

portion thereof comprises amino acids having the sequence set forth in SEQ ID NO: 92,

9. The antibody or antigen binding portion thereof, of claim 8, wherein the reference
antibody or reference antigen binding portion thereof contains heavy chain variable region and
light chain variable region CDR3 and CDR2 domains selected from the group consisting of’

(a) a heavy chain variable region CDR3 comprising amino acids having the sequence set
forth in SEQ 1D NO:26; a light chain variable region CDR3 comprising amino acids having the
sequence set forth in SEQ ID NO:46; a heavy chain variable region CDR2 comprising amino
acids having the sequence set forth in SEQ ID NO: 20; and a light chain variable region CDR2
comprising amino acids having the sequence set forth in SEQ ID NO: 39;

(b) a heavy chain variable region CDR3 comprising amino acids having the sequence set
forth in SEQ ID NO:27; a light chain variable region CDR3 comprising amino acids having the
sequence set forth in SEQ ID NO:47; a heavy chain variable region CDR2 comprising amino
acids having the sequence set forth in SEQ ID NO: 21; and a light chain variable region CDR2
comprising amino acids having the sequence set forth in SEQ 1D NO: 40;

(c) a heavy chain variable region CDR3 comprising amino acids having the sequence set
forth in SEQ ID NO:28; a light chain variable region CDR3 comprising amino acids having the
sequence set forth in SEQ ID NO:48; a heavy chain variable region CDR2 comprising amino
acids having the sequence set forth in SEQ ID NO: 22; and a light chain variable region CDR2
comprising amino acids having the sequence set forth in SEQ ID NO: 41;

(d) a heavy chain variable region CDR3 comprising amino acids having the sequence set
forth in SEQ ID NO:28; a light chain variable region CDR3 comprising amino acids having the

sequence set forth in SEQ ID NO:49; a heavy chain variable region CDR2 comprising amino
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Tyr Leu Ala Trp Tyr An dn Lys Pro Ay Gn Ala Pro
Arg Leu Leu 354045 Ile Tyr Ay Ala Ser ser Arg Ala Thr
Ay Ile Pro Asp Arg Phe Ser 505560 Gy Ser Ay Ser Ay
Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu d u 65707580
Pro Qu Asp Phe Ala Val Tyr Tyr Cys An dn Tyr Gy
Ser Ser Pro 859095 Tyr Thr Phe Ay Gn Gy Thr Lys Leu
GQu lle Lys 100105 <210> 11 <211> 109 <212> PRT <213>

acids I theRiqaae$é4G0ah IlSKHUDING: Xaknd lightRhaifdvarisd¢ reBiod CDR2
Gy Thr Leu Ser Leu Ser Pro Gy 151015 Ju Arg Ala Thr

comprisiig angino agids pgvingathg seuenag st Beth IAEQERNGA2 Thr 202530

ST MO o ol BTy gy
forth iGSEQTRY NAsY9; PhightdminbadabilhregdiéreCBRB campritiegiai@ing acids having the
sequen%gzgt}gl%g in SEQ ID NQ:50; a heavy chain variable region CDR2 comprising amino
acids having the sequence set forth in SEQ ID NO: 23; and a light chain variable region CDR2
comprising amino acids having the sequence set forth in SEQ 1D NO: 43;

(f) a heavy chain variable region CDR3 comprising amino acids having the sequence set
forth in SEQ ID NO:30; a light chain variable region CDR3 comprising amino acids having the
sequence set forth in SEQ ID NO:51; a heavy chain variable region CDR2 comprising amino
acids having the sequence set forth in SEQ ID NO: 24; and a light chain variable region CDR2
comprising amino acids having the sequence set forth in SEQ ID NO: 44;

(g) a heavy chain variable region CDR3 comprising amino acids having the sequence set
forth in SEQ ID NO:31; a light chain variable region CDR3 comprising amino acids having the
sequence set forth in SEQ ID NO:52; a heavy chain variable region CDR2 comprising amino
acids having the sequence set forth in SEQ ID NO: 25; and a light chain variable region CDR2
comprising amino acids having the sequence set forth in SEQ ID NO: 45;

(h) a heavy chain variable region CDR3 comprising amino acids having the sequence set
forth in SEQ ID NO:79; a light chain variable region CDR3 comprising amino acids having the
sequence set forth in SEQ ID NO:82; a heavy chain variable region CDR2 comprising amino
acids having the sequence set forth in SEQ ID NO: 78; and a light chain variable region CDR2
comprising amino acids having the sequence set forth in SEQ ID NO: §1;

(i) a heavy chain variable region CDR3 comprising amino acids having the sequence set
forth in SEQ ID NO:79; a light chain variable region CDR3 comprising amino acids having the
sequence set forth in SEQ ID NO:97; a heavy chain variable region CDR2 comprising amino
acids having the sequence set forth in SEQ ID NQ: 78; and a light chain variable region CDR2
comprising amino acids having the sequence set forth in SEQ ID NO: 96; or

(j) a heavy chain variable region CDR3 comprising amino acids having the sequence set
forth in SEQ ID NO:89; a light chain variable region CDR3 comprising amino acids having the
sequence set forth in SEQ ID NO:92; a heavy chain variable region CDR2 comprising amino
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Pro Qu Asp Phe Ala val Tyr Tyr cys Gn Gn Tyr Gy
ser ser Pro 859095 Pro Ile Thr Phe Ay G n Gy Thr Arg
Leu Au Ile Lys 100105 <210> 12 <211> 107 <212> PRT
<213> Honp sapiens <400> 12 Asp Ile Gn nmet Thr Gn
Ser Pro ser ser Leu Ser Ala ser Val Gy 151015 Asp Arg
Val Thr Ile Thr Cys Arg Ala Ser Gn Ay Ile Ser Ser
Trp 202530 Leu Ala Trp Tyr Gn Gn Lys Pro Au Lys Al a

acids IRV hgliiSsegBénck 8&t fhitle in3SEY A5 NLY: r88Ah1ﬁi Might SBdin S&fiabletegich TDR2
ser Gy Val Pro Ser Arg Phe ser 505560 ser Ay Ser
compriging apypo adfs myingrthe Sq_qeerwvﬁ?t fprtai rs%%fQélarN%ﬂJ Gn Pro
65707580 G u Asp Phe Ala Thr Tyr Tyr cys Gn Gn Tyr
Asn Ser Tyr Pro Arg 859095 Thr Phe Ay Gn dy Thr Lys
Val Qu lle Lys 100105 <210> 13 <211> 107 <212> PRT
10.  The antibody or antigen binding portion thereof, of claim 9, wherein the reference

antibody or reference antigen binding portion thereof contains heavy chain variable region and
light chain variable region CDR3, CDR2, and CDR 1 domains selected from the group consisting
of:

(a) a heavy chain variable region CDR3 comprising amino acids having the sequence set
forth in SEQ ID NQO:26; a light chain variable region CDR3 comprising amino acids having the
sequence set forth in SEQ ID NO:46; a heavy chain variable region CDR2 comprising amino
acids having the sequence set forth in SEQ ID NO: 20; a light chain variable region CDR2
comprising amino acids having the sequence set forth in SEQ ID NO: 39; a heavy chain variable
region CDR1 comprising amino acids having the sequence set forth in SEQ ID NO: 14; and a
light chain variable region CDR1 comprising amino acids having the sequence set forth in SEQ
1D NO: 32;

(b) a heavy chain variable region CDR3 comprising amino acids having the sequence set
forth in SEQ ID NO:27; a light chain variable region CDR3 comprising amino acids having the
sequence set forth in SEQ ID NO:47; a heavy chain variable region CDR2 comprising amino
acids having the sequence set forth in SEQ ID NO: 21; a light chain variable region CDR2
comprising amino acids having the sequence set forth in SEQ ID NO: 40; a heavy chain variable
region CDR1 comprising amino acids having the sequence set forth in SEQ ID NO: 15; and a
light chain variable region CDR1 comprising amino acids having the sequence set forth in SEQ
ID NO: 33;

(c) a heavy chain variable region CDR3 comprising amino acids having the sequence set
forth in SEQ ID NO:28; a light chain variable region CDR3 comprising amino acids having the
sequence set forth in SEQ ID NO:48; a heavy chain variable region CDR2 comprising amino
acids having the sequence set forth in SEQ ID NO: 22; and a light chain variable region CDR2
comprising amino acids having the sequence set forth in SEQ ID NO: 41; a heavy chain variable
region CDR1 comprising amino acids having the sequence set forth in SEQ ID NO: 16; and a
light chain variable region CDR1 comprising amino acids having the sequence set forth in SEQ

ID NO: 34;
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<213> Honp sapiens <400> 13 GQu Ile Val Leu Thr Gn
Ser Pro Ay Thr Leu Ser Leu Ser Pro Gy 151015 G u Arg
Ala Thr Leu Ser Cys Arg Ala Ser G n Ser Val ser ser
ser 202530 0773750524seq Tyr Leu Ala Trp Tyr G n dn
Lys Pro Gy G n Ala Pro Arg Leu Leu 354045 Ile Tyr Ay
Ala ser Ser Arg Ala Thr Ay Ile Pro Asp Arg Phe Ser
505560 Ay Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile

SE a AegrylobbinGlatial® AB1pACOD RS Qorehitisifs ininb @cidk Bawiad the ¥équence set
H's Ser Leu 859095 Thr Phe dvy

forth ié&rﬁQg!'yQ/Ngﬁr% gyght ngauahlf eeeiqpsCRBH sompigngaming agidy having the
sequen7ce sé¥érth ﬁ%&é%%.w%éﬁp&ﬁmvaﬂﬁgg%e&én CDR2 comprising amino
acids having the sequence set forth in SEQ ID NO: 22; and a light chain variable region CDR2
comprising amino acids having the sequence set forth in SEQ ID NO: 42; a heavy chain variable
region CDR1 comprising amino acids having the sequence set forth in SEQ ID NO: 16; and a
light chain variable region CDR1 comprising amino acids having the sequence set forth in SEQ
ID NO: 35;

(e) a heavy chain variable region CDR3 comprising amino acids having the sequence set
forth in SEQ ID NO:29; a light chain variable region CDR3 comprising amino acids having the
sequence set forth in SEQ ID NO:50; a heavy chain variable region CDR2 comprising amino
acids having the sequence set forth in SEQ ID NO: 23; and a light chain variable region CDR2
comprising amino acids having the sequence set forth in SEQID NO: 43; a heavy chain variable
region CDR | comprising amino acids having the sequence set forth in SEQ ID NO: 17; and a
light chain variable region CDR1 comprising amino acids having the sequence set forth in SEQ
ID NO: 36;

() a heavy chain variable region CDR3 comprising amino acids having the sequence set
forth in SEQ ID NO:30; a light chain variable region CDR3 comprising amino acids having the
sequence set forth in SEQ ID NO:51; a heavy chain variable region CDR2 comprising amino
acids having the sequence set forth in SEQ ID NO: 24; and a light chain variable region CDR2
comprising amino acids having the sequence set forth in SEQ ID NO: 44; a heavy chain variable
region CDR 1 comprising amino acids having the sequence set forth in SEQ ID NO: 18; and a
light chain variable region CDR | comprising amino acids having the sequence set forth in SEQ
ID NO: 37;

(g) a heavy chain variable region CDR3 comprising amino acids having the sequence set
forth in SEQ ID NQ:31; a light chain variable region CDR3 comprising amino acids having the
sequence set forth in SEQ ID NO:52; a heavy chain variable region CDR2 comprising amino
acids having the sequence set forth in SEQ ID NO: 25; and a light chain variable region CDR2
comprising amino acids having the sequence set forth in SEQ ID NO: 45; a heavy chain variable

region CDR1 comprising amino acids having the sequence set forth in SEQ ID NO: 19; and a
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Thr Ile Ay val Gy Val Asn 15 <210> 15 <211> 7 <212>

PRT <213> HOM0 sapi ens <400> 15 Thr Ser Gy net Cys

Val Ser 15 <210> 16 <211> 5 <212> PRT <213> Hono

sapi ens <400> 16 Asn Tyr Tyr Trp Asn 15 <210> 17 <211>

7 <212> PRT <213> HOMO sapi ens <400> 17 Thr Ser Gy

Val Ay Vval Ay 15
light chain variable region CDR1 comprising amino acids having the sequence set forth in SEQ
ID NO: 38;

{(h) a heavy chain variable region CDR3 comprising amino acids having the sequence set
forth in SEQ ID NO:79; a light chain variable region CDR3 comprising amino acids having the
sequence set forth in SEQ 1D NO:82; a heavy chain variable region CDR2 comprising amino
acids having the sequence set forth in SEQ ID NO: 78; and a light chain variable region CDR2
comprising amino acids having the sequence set forth in SEQ ID NO: 81; a heavy chain variable
region CDR1 comprising amino acids having the sequence set forth in SEQ ID NO: 77; and a
light chain variable region CDRI1 comprising amino acids having the sequence set forth in SEQ
ID NO: 80;

(i) a heavy chain variable region CDR3 comprising amino acids having the sequence set
forth in SEQ ID NO:79; a light chain variable region CDR3 comprising amino acids having the
sequence set forth in SEQ ID NO:97; a heavy chain variable region CDR2 comprising amino
acids having the sequence set forth in SEQ ID NO: 78; and a iight chain variable region CDR2
comprising amino acids having the sequence set forth in SEQ ID NO: 96; a heavy chain variable
region CDR1 comprising amino acids having the sequence set forth in SEQ ID NO: 77; and a
light chain variable region CDR1 comprising amino acids having the sequence set forth in SEQ
ID NO: 95; or

(i) a heavy chain variable region CDR3 comprising amino acids having the sequence set
forth in SEQ ID NO:89; a light chain variable region CDR3 comprising amino acids having the
sequence set forth in SEQ ID NO:92; a heavy chain variable region CDR2 comprising amino
acids having the sequence set forth in SEQ ID NO: 88; and a light chain variable region CDR2
comprising amino acids having the sequence set forth in SEQ ID NO: 91; a heavy chain variable
region CDR1 comprising amino acids having the sequence set forth in SEQ ID NO: 87; and a
light chain variable region CDR1 comprising amino acids having the sequence set forth in SEQ

ID NO: 90.

11.  The antibody or antigen-binding portion thereof, of claim 2, wherein

{a) the heavy chain variable region CDR3 comprises amino acids having the sequence set

forth in SEQ ID NO: 26; the light chain variable region CDR3 comprises amino acids having the
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<210> 18 <211> 5 <212> PRT 0773750524seq <213> Hono
sapi ens <400> 18 Asp Tyr Ay Mt Ser 15 <210> 19 <211>
7 <212> PRT <213> Honop sapiens <400> 19 Thr Ser Ay
Val @y Val dy 15 <210> 20 <211> 16 <212> PRT <213>
Hono sapi ens <400> 20 Leu Ile Tyr Trp Asp Asp Asp Lys
Arg Tyr Ser Pro Ser Leu Lys Arg 151015 <210> 21 <211>
16 <212> PRT <213> Honp sapi ens <400> 21 Leu lle Asp

seque%%?até%ﬁh ASPEWAD NOS16THH cd¥dervafiVe BBRifreonlsStbrdofSthd Béavy chain
variable region CDR2 comprises amino acids having the sequence set forth in SEQ ID NO: 20
and conservative modifications thereof, and the light chain variable region CDR2 comprises
amino acids having the sequence set forth in SEQ ID NO: 39 and conservative modifications
thereof;

(b) the heavy chain variable region CDR3 comprises amino acids having the sequence set
forth in SEQ ID NO: 27; the light chain variable region CDR3 comprises amino acids having the
sequence set forth in SEQ ID NO: 47 and conservative modifications thereof; the heavy chain
variable region CDR2 comprises amino acids having the sequence set forth in SEQ ID NO: 21
and conservative modifications thereof; and the light chain variable region CDR2 comprises
amino acids having the sequence set forth in SEQ ID NO: 40 and conservative modifications
thereof;

(c) the heavy chain variable region CDR3 comprises aminq acids having the sequence set
forth in SEQ ID NO: 28; the light chain variable region CDR3 comprises amino acids having the
sequence set forth in SEQ ID NO: 48 and conservative modifications thereof; the heavy chain
variable region CDR2 comprises amino acids having the sequence set forth in SEQ ID NO: 22
and conservative modifications thereof; and the light chain variable region CDR2 comprises
amino acids having the sequence set forth in SEQ ID NO: 41 and conservative modifications
thereof;

(d) the heavy chain variable region CDR3 comprises amino acids having the sequence set
forth in SEQ ID NO: 28; the light chain variable region CDR3 comprises amino acids having the
sequence set forth in SEQ ID NO: 49 and conservative modifications thereof; the heavy chain
variable region CDR2 comprises amino acids having the sequence set forth in SEQ ID NO: 22
and conservative modifications thereof; and the light chain variable region CDR2 comprises
amino acids having the sequence set forth in SEQ ID NO: 42 and conservative modifications
thereof;

(e) the heavy chain variable region CDR3 comprises amino acids having the sequence set
forth in SEQ ID NO: 29; the light chain variable region CDR3 comprises amino acids having the
sequence set forth in SEQ ID NO: 50 and conservative modifications thereof; the heavy chain
variable region CDR2 comprises amino acids having the sequence set forth in SEQ ID NO: 23

and conservative modifications thereof, and the light chain variable region CDR2 comprises
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<210> 22 <211> 16 <212> PRT <213> Honp sapi ens <400>
22 Tyr Ile Tyr Tyr Ser Thr Ser Thr Lys Tyr Asn Pro Ser
Leu Lys Ser 151015 <210> 23 <211> 16 <212> PRT <213>
Hono sapi ens <400> 23 Leu Ile Tyr Trp Asp Asp Asp Lys
Arg Tyr Ser Pro Ser Leu Lys Ser 151015 <210> 24 <211>
17 <212> PRT <213> Hono sapiens 0773750524seq <400>
24 Ay Ille Asn Trp Asn Ay Ay Ser Thr Ay Tyr Ala Ala

amino gﬁfds Waling e sdqibBddsetFofthsR S@?_I@ﬁNGZJ—ﬂ indl&nsetiArveBdifications
<213> Hono sapi ens <400> 25 Leu Ile Tyr Trp Asp Asp

thereofisp Lys Arg Tyr Ser Pro Ser Leu Lys Ser 1 5 10 15
(f) the heavy chain variable region CDR3 comprises amino acids having the sequence set

forth in SEQ ID NO: 30; the light chain variable region CDR3 comprises amino acids having the
sequence set forth in SEQ ID NO: 51 and conservative modifications thereof; the heavy chain
variable region CDR2 comprises amino acids having the sequence set forth in SEQ ID NO: 24
and conservative modifications thereof; and the light chain variable region CDR2 comprises
amino acids having the sequence set forth in SEQ ID NO: 44 and conservative modifications
thereof;

(g) the heavy chain variable region CDR3 comprises amino acids having the sequence set
forth in SEQ ID NO: 31; the light chain variable region CDR3 comprises amino acids having the
sequence set forth in SEQ ID NO: 52 and conservative modifications thereof; the heavy chain
variable region CDR2 comprises amino acids having the sequence set forth in SEQ ID NO: 25
and conservative modifications thereof; and the light chain variable region CDR2 comprises
amino acids having the sequence set forth in SEQ ID NO: 45 and conservative modifications
thereof;

(h) the heavy chain variable region CDR3 comprises amino acids having the sequence set
forth in SEQ ID NO: 79; the light chain variable region CDR3 comprises amino acids having the
sequence set forth in SEQ ID NO: 82 and conservative modifications thereof; the heavy chain
variable region CDR2 comprises amino acids having the sequence set forth in SEQ ID NO: 78
and conservative modifications thereof; and the light chain variable region CDR2 comprises
amino acids having the sequence set forth in SEQ ID NO: 81 and conservative modifications
thereof;

(i) the heavy chain variable region CDR3 comprises amino acids having the sequence set
forth in SEQ ID NO: 79; the light chain variable region CDR3 comprises amino acids having the
sequence set forth in SEQ ID NO: 97 and conservative modifications thereof; the heavy chain
variable region CDR2 comprises amino acids having the sequence set forth in SEQ ID NO: 78
and conservative modifications thereof; and the light chain variable region CDR2 comprises
amino acids having the sequence set forth in SEQ ID NO: 96 and conservative modifications

thereof; or
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<210> 26 <211> 18 <212> PRT <213> Hono
sapi ens <400> 26

(j) the heavy chain variable region CDR3 comprises amino acids having the sequence set
forth in SEQ ID NO: 89; the light chain variable region CDR3 comprises amino acids having the
sequence set forth in SEQ ID NO: 92 and conservative modifications thereof; the heavy chain
variable region CDR2 comprises amino acids having the sequence set forth in SEQ ID NO: 88
and conservative modifications thereof; and the light chain variable region CDR2 comprises
amino acids having the sequence set forth in SEQ ID NO: 91 and conservative modifications

thereof.

12.  The antibody or antigen binding portion thereof, of claim 11, wherein

(a) the heavy chain variable region CDR3 comprises amino acids having the sequence set
forth in SEQ ID NO: 26; the light chain variable region CDR3 comprises amino acids having the
sequence set forth in SEQ ID NO: 46 and conservative modifications thereof; the heavy chain
variable region CDR2 comprises amino acids having the sequence set forth in SEQ ID NO: 20
and conservative modifications thereof; the light chain variable region CDR2 comprises amino
acids having the sequence set forth in SEQ ID NO: 39 and conservative modifications thereof;
the heavy chain variable region CDR] comprises amino acids having the sequence set forth in
SEQ ID NO: 14 and conservative modifications thereof; and the light chain variable region
CDR1 comprises amino acids having the sequence set forth in SEQ ID NO: 32 and conservative
modifications thereof;

{b) the heavy chain variable region CDR3 comprises amino acids having the sequence set
forth in SEQ ID NO: 27; the light chain variable region CDR3 comprises amino acids having the
sequence set forth in SEQ ID NO: 47 and conservative modifications thereof; the heavy chain
variable region CDR2 comprises amino acids having the sequence set forth in SEQ ID NO: 21
and conservative modifications thereof; the light chain variable region CDR2 comprises amino
acids having the sequence set forth in SEQ ID NO: 40 and conservative modifications thereof;
the heavy chain variable region CDR1 comprises amino acids having the sequence set forth in
SEQ ID NO: 15 and conservative modifications thereof; and the light chain variable region
CDRI1 comprises amino acids having the sequence set forth in SEQ ID NO: 33 and conservative
modifications thereof;

{c) the heavy chain variable region CDR3 coinprises amino acids having the sequence set

forth in SEQ ID NO: 28; the light chain variable region CDR3 comprises amino acids having the
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Ser Ay Ile Thr AQu Val Arg Gy Val Ile lle H's Tyr
Tyr Ay Met 151015 Asp Val <210> 27 <211> 18 <212> PRT
<213> Hono sapi ens <400> 27 |Ile Arg Phe Thr Met Phe
Arg Gy Val Tyr Tyr Tyr Tyr Tyr Gy Leu 151015 Asp Val
<210> 28 <211> 12 <212> PRT <213> Honp sapi ens <400>
28 Val Lys Val Tyr Ser Thr @y Trp Phe Phe Asp Tyr
1510 <210> 29 <211> 18 <212> PRT <213> Honpo sapi ens

sequen%é@&?m@@m $HJ B3 2> 244564 cbrlls%r\ﬁflge b &ififHlonGAHerod& thcAleivy chain
Ay Val Ile I'le Ser Tyr Tyr Gy Mt 151015 Asp

variablezggjsn SHPRAxpMpris® anpnQ sciffavazlBs sqquprresetgpah SEQ ID NO: 22

and conservative modifications thereof; the light chain variable region CDR2 comprises amino
acids having the sequence set forth in SEQ ID NO: 41 and conservative modifications thereof;
the heavy chain variable region CDR1 comiprises amino acids having the sequence set forth in
SEQ ID NO: 16 and conservative modifications thereof; and the light chain variable region
CDR1 comprises amino acids having the sequence set forth in SEQ ID NO: 34 and conservative
modifications thereof;

(d} the heavy chain variable region CDR3 comprises amino acids having the sequence set
forth in SEQ ID NO: 28; the light chain variable region CDR3 comprises amino acids having the
sequence set forth in SEQ ID NO: 49 and conservative modifications thereof; the heavy chain
variable region CDR2 comprises amino acids having the sequence set forth in SEQ ID NO: 22
and conservative modifications thereof; the light chain variable region CDR2 comprises amino
acids having the sequence set forth in SEQ ID NO: 42 and conservative modifications thereof;
the heavy chain variable region CDR1 comprises amino acids having the sequence set forth in
SEQ ID NO: 16 and conservative modifications thereof; and the light chain variable region
CDRI comprises amino acids having the sequence set forth in SEQ ID NO: 35 and conservative
modifications thereof;

(e) the heavy chain variable region CDR3 comprises amino acids having the sequence set
forth in SEQ ID NO: 29; the light chain variable region CDR3 comprises amino acids having the
sequence set forth in SEQ ID NO: 50 and conservative modifications thereof; the heavy chain
variable region CDR2 comprises amino acids having the sequence set forth in SEQ ID NO: 23
and conservative modifications thereof; the light chain variable region CDR2 comprises amino
acids having the sequence set forth in SEQ ID NO: 43 and conservative modifications thereof;
the heavy chain variable region CDR1 comprises amino acids having the sequence set forth in |
SEQ ID NO: 17 and conservative modifications thereof, and the light chain variable region
CDRI comprises amino acids having the sequence set forth in SEQ ID NO: 36 and conservative
modifications thereof;

(f) the heavy chain variable region CDR3 comprises amino acids having the sequence set
forth in SEQ ID NO: 30; the light chain variable region CDR3 comprises amino acids having the

sequence set forth in SEQ ID NO: 51 and conservative modifications thereof; the heavy chain
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<400> 30 Asp Tyr Tyr Tyr Ay Pro Gy Ser Pro Asn Tyr
Phe Tyr Tyr Ala Met 151015 Asp val <210> 31 <211> 18
<212> PRT <213> Honp sapi ens <400> 31 Thr Ser Ile Thr
GQu val Arg Gy Alalle lle Tyr Tyr Tyr Gy Mt 151015
Asp Val <210> 32 <211> 12 <212> PRT <213> Honp sapi ens
<400> 32 Arg Ala Ser @ n Ser Val Ser Ser Ser Tyr Leu
Ala 1510 <210> 33 <211> 12 <212> PRT <213> Hono

variabRaBgi6h € DRI pdidesNntindhdd Sedvifd the S&fuenédlsetsfBrth SESESED NO: 24
Tyr Leu Al a 1510 <210> 34 <211> 11 <212> PRT <213>

and copgsrntiys pragificatiansgbersef, thg tihtrdpapvesiable spgionCRREspmEyipes amino
acids hgv%glth§se§§5nc§§ét fgtlt}?inl‘@) &3 24 %nd conservative modifications thereof;
the heavy chain variable region CDR1 comprises amino acids having the sequence set forth in
SEQ ID NO: 18 and conservative modifications thereof; and the light chain variable region
CDR1 comprises amino acids having the sequence set forth in SEQ ID NO: 37 and conservative
meodifications thereof;

(g) the heavy chain variable region CDR3 comprises amino acids having the sequence set
forth in SEQ ID NO: 31; the light chain variable region CDR3 comprises amino acids having the
sequence set forth in SEQ ID NO: 52 and conservative modifications thereof; the heavy chain
variable region CDR2 comprises amino acids having the sequence set forth in SEQ ID NO: 25
and conservative modifications thereof; the light chain variable region CDR2 comprises amino
acids having the sequence set forth in SEQ ID NO: 45 and conservative modiﬁcatioqs thereof;
the heavy chain variable region CDR1 comprises amino acids having the sequence set forth in
SEQ ID NO: 19 and conservative modifications thereof; and the light chain variable region
CDRI comprises amino acids having the sequence set forth in SEQ ID NO: 38 and conservative
modifications thereof;

(h) the heavy chain variable region CDR3 comprises amino acids having the sequence set
forth in SEQ ID NO: 79; the light chain variable region CDR3 comprises amino acids haiiing the
sequence set forth in SEQ ID NO: 82 and conservative modifications thereof; the heavy chain
variable region CDR2 comprises amino acids having the sequence set forth in SEQ ID NO: 78
and conservative modifications thereof; the light chain variable region CDR2 comprises anmino
acids having the sequence set forth in SEQ ID NO: 81 and conservative modifications thereof;
the heavy chain variable region CDR1 comprises amino acids having the sequence set forth in
SEQ ID NO: 77 and conservative modifications thereof; and the light chain variable region
CDRI1 comprises amino acids having the sequence set forth in SEQ ID NO: 80 and conservative
modifications thereof;

(1) the heavy chain variable region CDR3 comprises amino acids having the sequence set
forth in SEQ ID NO: 79; the light chain variable region CDR3 comprises amino acids having the
sequence set forth in SEQ ID NO: 97 and conservative modifications thereof; the heavy chain

variable region CDR2 comprises amino acids having the sequence set forth in SEQ ID NO: 78
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<210> 35 <211> 12 <212> PRT <213> HOVO sapi ens <400>
35 Arg Ala Ser @ n Ser Val Ser Ser ser Tyr Leu Al a
1510 <210> 36 <211> 12 <212> PRT <213> HOMO sapi ens
<400> 36 Arg Ala ser @ n Ser val Ser Ser Thr Tyr Leu
Al a 1510 <210> 37 <211> 11 <212> PRT <213> HOMO

sapi ens <400> 37 Arg Ala ser An Ay Ile Ser Ser Trp
Lea Ala 1510 <210> 38 <211> 12 <212> PRT <213> HOVO

and conddv NG nTtPE1id%s thedoAHR 1BAT cHaivaSRbletadioPEDRS®omPEEes amino
Tyr Leu Ala 1510 <210> 39 <211> 7 <212> PRT <213> HOVOD

acids hgypiedheseauenys sgdorth {p S Q IENO:Gsrand censapvativgynodigications thereof;
the heavy chain variable region CDR1 comprises amino acids having the sequence set forth in
SEQ ID NO: 77 and conservative modifications thereof} and the light chain variable region
CDR1 comprises amino acids having the sequence set forth in SEQ ID NO: 95 and conservative
modifications thereof; or

(j) the heavy chain variable region CDR3 comprises amino acids having the sequence set
forth in SEQ ID NO: 89; the light chain variable region CDR3 comprises amino acids having the
sequence set forth in SEQ ID NO: 92 and conservative modifications thereof; the heavy chain
variable region CDR2 comprises amino acids having the sequence set forth in SEQ ID NO: 88
and conservative modifications thereof; the light chain variable region CDR2 comprises amino
acids having the sequence set forth in SEQ ID NO: 91 and conservative modifications thereof;
the heavy chain variable region CDR1 comprises amino acids having the sequence set fo;th in
SEQ ID NO: 87 and conservative modifications thereof; and the light chain variable region
CDRI comprises amino acids having the sequence set forth in SEQ ID NO: 90 and conservative

modifications thereof,

13.  The antibody or an antigen-binding portion thereof, of claim 1, wherein the reference
antibody or reference antigen-binding portion thereof comprises a heavy chain variable region
comprising amino acids having the sequence set forth in SEQ ID NO: 3; and a light chain

variable region comprising amino acids having the sequence set forth in SEQ ID NO 9.

14, The antibody or an antigen-binding portion thereof, of claimn 1, wherein the reference
antibody or reference antigen-binding portion thereof comprises a heavy chain variable region
comprising amino acids having the sequence set forth in SEQ ID NO: 5; and a light chain

variable region comprising amino acids having the sequence set forth in SEQ ID NO 12.

15. The isolated monoclonal antibody, or antigen binding portion thereof, of claim 2,
comprising;
(a) a heavy chain variable region CDR1 comprising the amino acid sequence of

SEQ ID NO:16;
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<210> 40 <211> 7 <212> PRT <213> HOMO sapi ens <400> 40
Gy Ala Ser Ser Arg Ala Thr 15 0773750524seq <210>
41 <211> 7 <212> PRT <213> Honop sapi ens <400> 41 Asp
Ala Ser Ser Leu du Ser 15 <210> 42 <211> 7 <212> PRT
<213> Honp sapi ens <400> 42 Gy Ala Ser Ser Arg Al a
Thr
(b) a heavy chain variable region CDR2 comprising the amino acid sequence of
SEQ ID NO:22;
(¢) a heavy chain variable region CDR3 comprising the amino acid sequence of
SEQ ID NO:28;
(d) a light chain variable region CDR1 comprising the amino acid sequence of
SEQ ID NO:34;
{e) a light chain variable region CDR2 comprising the amino acid sequence of
SEQ ID NO:41; and
(f} a light chain variable region CDR3 comprising the amino acid sequence of
SEQ ID NO:48;
wherein the antibody specifically binds BTLA.

16.  The isolated monoclonal antibody, or antigen binding portion thereof, of claim 2,
comprising:
(a) a heavy chain variable region CDR1 comprising the amino acid sequence of

SEQ ID NO:18;

(b) a heavy chain variable region CDR2 comprising the amino acid sequence of
SEQ ID NO:24;

(¢) a heavy chain variable region CDR3 comprising the amino acid sequence of
SEQ ID NO:30;

(d) a light chain variable region CDR1 comprising the amino acid sequence of
SEQ ID NO:37;

(e) a light chain variable region CDR2 comprising the amino acid sequence of
SEQ ID NO:44; and

(f} a light chain variable region CDR3 comprising the amino acid sequence of
SEQ ID NO:51;

wherein the antibody specifically binds BTLA.

17. The isolated monoclonal antibody, or antigen binding portion thereof, of claim 2, wherein

the antibody or antigen-binding portion thereof comprises a heavy chain variable region
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15 <210> 43 <211> 7 <212> PRT <213> Hono sapi ens <400>
43 Gy Ala Ser Ser Arg Ala Thr 15 <210> 44 <211> 7
<212> PRT <213> Honp sapi ens <400> 44 Ala Ala Ser Ser
Leu G n Ser 15 <210> 45 <211> 7 <212> PRT <213> Hono
sapi ens <400> 45 dy Ala Ser Ser Arg Ala Thr 15 <210>
46

comprising amino acids having the sequence set forth in SEQ ID NO: 3; and a light chain

variable region comprising amino acids having the sequence set forth in SEQ ID NO 9.

18.  The isolated monoclonal antibody, or antigen binding portion thereof, of claim 2, wherein
the antibody or antigen-binding portion thereof comprises a heavy chain variable region
comprising amino acids having the sequence set forth in SEQ ID NO: 5; and a light chain

variable region comprising amino acids having the sequence set forth in SEQ ID NO 12.
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<110>
<120>
<130>

<140>
<141>

<150>
<151>

<160>
<170
<210>
<211>
<212>
<213>
<400>

Gln Ile
1

Thr Leu
Gly val

Trp Leu
50

Leu Lys
65

val Leu
Cys Ala
Tyr Gly

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

<400>

Gln val
1

<211> 8 <212> PRT <213> Honp sapi ens <400> 46 A n Gn
Tyr Ay Ser Ser Ile Thr 15 0773750524seq <210> 47
<211> 10 <212> PRT <213> Honp sapi ens <400> 47 Gn Gn
Tyr Ay Ser Ser Pro Pro Ile Thr 1510 <210> 48 <211> 9
<212> PRT <213> Honp sepi¥hesz4eH> 48 G n G n Phe Asn
Ser Tyr Pro Le@®ERWENCESLESIIGS 49 <211> 9 <212> PRT
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128

PRT

Homo sapiens

1

Thr Leu %ys Glu Ser Gly Pro Thr Leu val Lys Pro Thr GIn
10 15

Thr Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu Asn Thr Ile
20 25 30

Gly val Asn Trp Ile Arg Gln Pro Pro Gly Lys Ala Leu Glu
35 40 45

Ala Leu Ile Tyr Trp Asp ASp Asp Lys %59 Tyr Ser Pro Ser
55

Arg Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln val
70 75 80

Thr Met Thr Asn Met Asp Pro val Asp Thr Ala Thr Tyr Tyr
85 a0 95

His Ser Gly Ile Thr Glu val Arg Gly val 1ITe Ile His Tyr
100 105 110

Met Asp val Trp Gly GIn Gly Thr Thr val Thr val Ser Sser

115 120 125

2

128

PRT

Homo sapiens

2

Thr Leu Arg Glu Ser Gly Pro Ala Leu val Lys Pro Thr Gln
5 10 15
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Thr

Gly

Trp

Leu

65

val

Cys

Tyr

Leu

Met

Leu

50

Lys

Leu

Ala

Gly

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

<400>

<213> Honp sapiens <400> 49 Gn Gn Tyr Ay Ser Ser
Pro Tyr Thr 15 <210> 50 <211> 10 <212> PRT <213> Hono
sapiens <400> 50 Gn Gn Tyr Gy Ser Ser Pro Pro Ile
Thr 1510 <210> 51 <211> 9 <212> PRT <213> Honp sapi ens
<400> 51 G n A n Tyr Asrv3gsosigeqPro Arg Thr 15 <210>
58r 4201Fhi8 Cyx@Tdr PERTSeR 1Py PEVSesdpuess THOEer52 G n
An2fyr Ay His Ser Eéu Thr 15 <210> ¥8 <211> 384

Cys val Ser Trp Ile Arg GIn Pro Pro Gly Lys Ala Leu Glu
35 40 45

Ala Leu Ile Asp Trp Asp Asp Val Lys Tyr Tyr Ser Ser Ser
55 60

Thr Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln val
70 75 80

Thr Met Thr Asp Met Asp Pro val Asp Thr Ala Thr Tyr Tyr
85 90 95

Arg Ile Arg Phe Thr Met Phe Arg Gly val Tyr Tyr Tyr Tyr
100 105 110

Leu Asp val Trp Gly GIn Gly Thr Thr val Thr val ser ser
115 120 125

3

120

PRT

Homo sapiens

3

E]n val GIn Leu Gln Glu Ser Gly Pro Gly Leu val Lys Pro Ser Glu

Thr

TYr

Gly

Ser

65

Lys

Arg

Gly

Leu

Trp

TYr

50

Arg

Leu

val

Thr

<210>

5 10 15

Ser Leu Thr Cys Thr ITe Ser Gly Gly Ser Ile Ser Asn Tyr
20 25 30

Asn Trp Ile Arg GIn Pro Pro Gly Lys Gly Leu Glu Trp Ile
35 40 45

Ile Tyr Tyr Ser Thr Ser Thr Lys Tyr Asn Pro Ser Leu Lys
55 60

val Thr Met Ser val Glu Thr Ser Lys Asn Gln Phe Ser Leu
70 75 80

ser Ser val Thr Ala Ala Asp Thr Ala val Tyr Tyr Cys Ala
85 90 95

Lys val Tyr Ser Thr Gly Trp Phe Phe Asp Tyr Trp Gly Gln
100 105 110

Leu val Thr val Ser Ser
i15 120

4
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<211>
<212>
<213>

<400>
Gln Ile
1

Thr Leu
Gly val

Trp Leu
50

Leu Lys
65

val Leu
Cys Ala
Tyr Gly

<210>
<211>
<212>
<213>
<400>
Glu val
1

Ser Leu
Gly Met
Ser Gly

50

Lys Gly
65

Leu G1n

0773750524seq <212> DNA <213> Honp sapi ens <400> 53
cagat cacct acctgcacct cagcccccag tacagcccat gtcctcacaa
gggattactg gggaccacgg tgaaggagtc tctctgggtt
gaaaggccct ctctgaagag tgaccaacat aggttcgggg tcaccgtctc
tggtcctacg ctcactcaac guagt@pakbqgaggct cacc ggaccctgtg
%ggttattata ctca tggtcctgeg ctcactcagc ggagt ggctt
ctcacc ggaccctgtg agtctactac ctca gggcccagga
H8ngﬁfégﬁi gattgggtat caccatgtca tgcggacacg tgactactgg
sct ggt gaaac actattggag gcactcattt atctccaagg gacacagcca
cattactacg ctggtgaaac actagtggaa gcactcattg atctccaagg
ﬁﬁﬁéﬁﬁg?ﬁhG@%t 5c?%k§r%Q@§t@%h§%1 Ft%E%%?fGAFctattaca
gt agagatgt gccgtgtatt ggccagggaa ccacacagac
t gggt gt aaa attgggatga acacctccaa catattactg gtatggacgt
Femdge afuc CY Yt rgthgeageratGﬂggg“@t ger aetcyarcthia Segt att act g
gtttdgacgt cctcacgcfy ctggatccgt tgathagege
aaaccaggt g tgcacacagc ctggggccaa cctcacactg ctggat ccgt
t;?y tvaaambﬂaaadea%gt gt gracygathy %t%/gg@gc caaclu

Ala Leu Ile Tyr Trp Asp Asp Asp Lys Arg Tyr Ser Pro Ser
55 60

Ser Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys Asn Gln val
70 75 30

Thr Met Ala Asn Met Asp Pro val Asp Thr Ala Thr Tyr Tyr
85 90 95

His Ile Arg Ile Thr Glu val arg Gly val Ile 1le Ser Tyr
100 105 110

Met Asp val Trp Gly Gln Gly Thr Thr val Thr val Ser Ser
115 120 125

5

127

PRT

Homo sapiens

5
GIn Leu val Glu Ser Gly Gly Géy val 1le Arg Pro g}y Gly
5 1

Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Asp Tyr
20 25 30

ser Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

Ile Asn Trp Asn Gly Gly Ser Thr Gly g%r Ala Ala ser val
55

Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
70 75 80

Met Asn Ser Leu Arg Ala Glu Asp Ser Ala Leu Tyr Tyr Cys
85 90 95
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<210> 56 <211> 384 <212> DNA <213> Honp sapi ens <400>
56 cagatcacct tgaaggagtc tggtcctacg ctggtgaaac
ccacacagac cctcacgctg60 acctgcacct tttctgggtt
ctcactcagc actagtggag tgggtgtggg ctggatccgt 120 Page 15
0773750524seq cagcccccayyigaesragdegct ggagt ggett
gcactcattt att ggatga t gat aagcgcl80 tacagt ccat

Ala Arg 6@@%@&@@%& ¥t F&:@ci itséﬁc'%fé’agﬁ’ d¥ACHhEcEWa Tyr
aaa ggt g240 gtcctt ®3a t ggccaacat ccctgtg
gacacagcca catattactg tgcacacatc300 cgtattactg

Ala Met ag tvad gopg Gyt at Gyt Thit gbt actlathr ét&a}g‘a&gm

%gggccaa%o ggg%?@cacgg t caccgtct Sctca384 sapi ens

tggtggagtc cctctggatt ggctggagtg tgaagggccg acagtct gag

<210> ecggggagtcc ccgtctcctc tgggggaggt cacctttgat

<211> tct ctggt attcaccatc agccgaggac taactacttc a
fﬁ%i @ﬁg{g gattatggca attaattgga tccagagaca tcggccttgt
acta a ctggggggtc tgagctgggt atggtggt ag

<400> 6acgccaagaa attactgtgc tggacgtctg
GIn Ile Thr Leu Lys Glu Ser Gly Pro Thr Leu val Lys Pro Thr Gln
1 5 10 15

Thr Leu Thr Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu ggr Thr Ser
20 25

Gly val %y val Gly Trp Ile %g GIn Pro Pro Gly Lys Ala Leu Glu
45

Trp Leu Ala Leu Ile Tyr Trp Asp Asp Asp Lys Arg Tyr Ser Pro Ser
50 55 60

Leu Lys Ser Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys Asn GIn val
65 70 75 80

val Leu Thr Met Thr Asn Met Asp Pro val Asp Thr ala Thr gyr Tyr
85 90 5

Cys Ala His Thr Ser Ile Thr Glu val Arg Gly Ala Ile Ile Tyr Tyr
100 105 110

Tyr Gly Met Asp val Trp Gly Gln Gly Thr Thr val Thr val Ser Ser
115 120 125

<210> 7

<211> 107

<212> PRT

<213> Homo sapiens

<400> 7
Glu I1e val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser val Ser Ser Ser
20 25 30

Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu
35

Ile Tyr Gly Ala Ser Ser Arg aAla Thr Gly Ile Pro Asp Arg Phe Ser
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cctgagactc ccgccaagct cacaggttat ctccctgtat gagagattat
gggccaaggg <210> 59 <211> 321 <212> DNA <213> Hono
sapiens ctgtctttgt ctccagggga aagagccacc60 agcagct act
tagcct ggta ccagcagaaal?20 ggtgcatcca gcagggccac
tggcat cccal80 gacttcacprrizeasabgag cagact ggag240 Page
50 16 0773750524seq cctgaagatt té@Qcagtgta ttactgtcag

cagtatggta gctcaatcac cttcggccaa300 gggacacgac

Gly ser %wﬂatéﬁﬁTﬁﬁ%8<ﬁﬂe0?hﬁQeﬁ2ﬂr{lr>I$@7seﬁ%-’g>L&'\l%16213>

65 Hono sapi'eme <400> 60 gaaattgtgt tgacgcagtc goccaggcacc
ctgtctttgt ctccagggga aagagccacc60 ctctcctgca

gfLa t a tact tagcct

ero T B D D A T, Y e

ggt gcat cca gcagggccac tggcatcccal80

Thr Phe Gly GIn Gly Thr Arg Leu Glu Ile Lys
100 105

<210> 8

<211> 109

<212> PRT

<213> Homo sapiens

<400> 8
Glu Ile val Leu Thr GIn Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser val Ser Ser Ser
20 25 30

Tyr Leu Ala Trp Tyr GIn Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu
35 40 45

ITe T%r Gly Ala Ser Ser Agg Ala Thr Gly Ile 260 Asp Arg Phe Ser
5 5

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr rle Ser Arg Leu Glu
65 70 75 80

Pro Glu Asp Phe Ala val Tyr Tyr Cys ggn GIn Tyr Gly Ser Ser Pro
85 5

Pro Ile Thr Phe Gly Pro Gly Thr Lys val Asp Ile Lys
100 105

<210> 9

<211> 107

<212> PRT

<213> Homo sapiens

<400> 9

Ala 1Te GIn Leu Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Ala
20 25 30

Leu Ala Trp Tyr GIn GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45
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gacaggttca gtggcagtgg gtctgggaca gacttcactc tcaccatcag
cagact ggag240 cctgaagatt ttgcagtgta ttactgtcag
cagtatggta gctcacctcc gatcactttc300 ggccctggga
ccaaagtgga tatcaaa327 <210> 61 <211> 321 <212> DNA
<213> Hono sapi ens <400x7%iofpozaticcagt tgacccagtc

tccatcctcc ctgtctgcat  ctgtaggaga cagagtcaccé

Tyr AP ﬁﬁ%acteﬂ"t e Lﬁbgﬁ%&ag‘frcﬁhé a?'?oa%gr 89%1% £ag C’(Vaé’t ggt at ca
gcagaaaccal20 gggaaagct c ctaagctcct gatctat gat
gcctccagtt tggaaagtgg ggtcccatcal80 aggttcagcg

ser Gly geadilygi' Aﬁggﬁ@cﬂg’awew tchla’.cg &ar ceat ey edy Pro

65 cctgcagect 240 gaagattttg cahtttatta ctgtcaadfy
tttaatagtt accctctcac tttcggcgga300 gggaccaagg

Glu Asp Phegagdat Taa TaB 2y r<M0s 16 2511 28He> ASR e 23> PENA et 213>
Hono saPt ens <400> 62 ga¥attgtgt tgacgcadbc tccaggcace
ctgtctttgt ctccagggga aagagccacc60 ctctcctgca

Thr phe gll@cgaotBaTEAGLEL ¥AQG1@gOagisact tagcctggta
ccad®8gaaal20 cctggcdBfg ctcccaggct cctcatctat
ggt gcat cca gcagggccac tggcatcccal80 gacaggttca

<210> 16t ggcagtgg gtctgggaca gacttcactc tcaccatcag

:5%%: %g%g?c:gg?gz40tcctga?gatt ::?fagtggg ttactgtcag

a a gctcaccgta cac ggc caggggacca
<213> HS@%tsdﬁg%}ft caaa324 <210> 63 <211> 327 <212> DNA <213>

<400> 1blono sapi ens

Glu Ile val Leu Thr GIn Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Aga ser Gln Ser val ggr ser Ser
20 2

Tyr Leu §1a Trp Tyr GIn GIn Lys Pro Gly GIn Ala Pro Arg Leu Leu
5 40 45

Ile Tyr Gly aAla Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
50 55 60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 70 75 80

Pro Glu Asp Phe Ala val Tyr Tyr Cys GIn Gln Tyr Gly Ser Ser Pro
85 a0 a5

Tyr Thr Phe Gly GIn Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 11

<211> 109

<212> PRT

<213> Homo sapiens

<400> 11
Glu Ile val Leu Thr GIn Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser val ggr Ser Thr
20 25

Tyr Leu Ala Trp Tyr GIn GIn Lys Pro Gly GIn Ala Pro Arg Leu Leu
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<400> 63 0773750524seq ctgtctttgt ctccagggga
aagagccacc agcacctact tagcctggta ccagcagaaa ggtgcatcca
gcagggccac tggcatccca gacttcactc tcaccatcag cagact ggag
cagtatggta gctcacctcc gatcaccttc <210> 64 <211> 321
<212> DNA <213> Honp <dpB7s63b4gagat ccaga atcacttgtc
gagaaagccc aggttcéycg gaagattttg dggaccaagg sapiens
t gacccagt c gggcgagtca ctaagtccct gcagtggatc caacttatta
Tle Tyr C992A3! 682 st GFat AL GAr Q99 fid 386 Bt HlAPRCser
50 tgggacagat ctgsCaacag a Ctgtceg cat agctggttag
gcatccagtt ttcactctca tataatagtt ctgtaggaga
tcagcc tagtatc C taca tcccatca
Sy ser g O A I I A T ORARLEE 39 5005
66 <211> 100

Pro Glu Asp Phe Ala val Tyr Tyr Cys GIn Gln Tyr Gly Ser Ser Pro
85 90 95

Pro Ile Thr Phe Gly GIn Gly Thr Arg Leu Glu Ile Lys
100 105

<210> 12

<211> 107

<212> PRT

<213> Homo sapiens

<400> 12
Asp ITe GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr Ile Thr Cys Arg Ala Ser GlIn Gly Ile Ser Ser Trp
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile
35 40 45

Tyr Ala Ala Ser Ser Leu Gln Ser Gly val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu GIn Pro
65 70 75 80

GTu Asp Phe Ala Thr Tyr Tyr Cys GIn GIn Tyr Asn Ser Tyr Pro Arg
85 90 95

Thr phe Gly GIn Gly Thr Lys val Glu Ile Lys
100 105

<210> 13

<211> 107

<212> PRT

<213> Homo sapiens
<400> 13

Glu 11e val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser val Ser Ser Ser
20 25 30
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Tyr Leu

Ile Tyr
50

Gly ser
65

Pro Glu

Thr Phe

<212> PRT <213> Hono sapiens <400> 66 G n Ile Thr Leu
Lys Au Ser Ay Pro Thr Leu Val Lys Pro Thr G n 151015
Thr Leu Thr Leu Thr Cys Thr Phe Ser Ay Phe Ser Leu
Ser Thr Ser 202530 Gy Val Ay Val Ay Trp lle Arg Gn
Pro Pro Gy Lys Al a Legr7/Grtos3a4045 Page 18
0773750524seq Trp Leu Ala Leu Ile Tyr Trp Asn Asp Asp
sg@, TAPgTyrymrs&ﬂn?; Bep Géwsfs%oAl%Lgrewgsé?u AfY Leu Thr

e Thr Lys Asp ser Lys Asn Gn Val 65707580 Val
Leu Thr Met Thr Asn nmet Asp Pro Val Asp Thr Ala Thr
Gy Algrs8590053\ r@yslaArar g HregPlD @ sp2AG>Pi6y Se11> 100
<212> PRT >3 60

Gly ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
70 75 80

Asp Phe Ala val Tyr Tyr Cys GIn Gln Tyr Gly His Ser Leu
85 g0 95

Gly Gly Gly Thr Lys val Glu Ile Lys
100 105

<210> 14

<211l> 7
<212> P
<213> H

RT .
omo sapiens

<400> 14

Thr Ile
1

Gly val Gly val Asn
5

<210> 15

<211> 7
<212> P
<213> H

RT .
omo sapiens

<400> 15

Thr Ser
1

Gly Met Cys val Ser
5

<210> 16

<211> 5
<212> P
<213> H

RT .
omo sapiens

<400> 16

Asn Tyr
1

Tyr Trp Asn
5

<210> 17

<211l> 7

<212> PRT
<213> Homo sapiens

<400> 17

Thr ser
1

Gly val Gly val Gly
5

<210> 18

<211> 5

<212> PRT
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<213> Honp sapi ens <400> 67 G n Val Thr Leu Arg GQu
ser Ay Pro Ala Leu val Lys Pro Thr A n 151015 Thr Leu
Thr Leu Thr Cys Thr Phe Ser Ay Phe Ser Leu Ser Thr
Ser 202530 Ay Met Cys Val Ser Trp Ile Arg Gn Pro Pro
Gy Lys Ala Leu Qu 35(517(}4556'5;@5191? Ala Leu Ile Asp Trp
<213> HASP sAppemdsp Lys Tyr Tyr Ser Thr Ser 505560 Leu Lys Thr
Arg Leu Thr Ile Ser Lys Asp Thr ser Lys Asn G n Val
<400> 185707580 Val Leu Thr Met Thr Asn met Asp Pro Val Asp
Asp Tyr &Y mikasekhr Tyr Tyr 859095 Cys Ala Arg Ile 100 <210>
68 <2115 97 <212> PRT <213> Honp sapi ens <400> 68 G n
Val Adn Leu @n GQu Ser Ay Pro Ay Leu Val Lys Pro
<210> :-%er G u 151015 Thr Leu Ser Leu Thr Cys Thr Val Ser Gy
<211> y Ser Ile Ser Ser Tyr 202530

<212> PRT
<213> Homo sapiens

<400> 19
Thr ser Gly val §1y val Gly
1

<210> 20

<211> 16

<212> PRT

<213> Homo sapiens

<400> 20

Leu Ile Tyr Trp Asp Asp Asp Lys Arg Tyr Ser Pro Ser Leu Lgs Arg
1 5 10 1

<210> 21

<211> 16

<212> PRT

<213> Homo sapiens

<400> 21

Leu Ile Asp Trp Asp Asp val Lys Tyr Tyr Ser Ser Ser Leu Lgs Thr
1 5 10 1

<210> 22

<211> 16

<212> PRT

<213> Homo sapiens

<400> 22

Tyr Ile Tyr Tyr Ser Thr Ser Thr Lys I%r Asn Pro Ser Leu Lys Ser
1 5 15

<210> 23

<211> 16

<212> PRT .
<213> Homo sapiens

<400> 23

Leu Ile Tyr Trp Asp Asp Asp Lys Arg Tyr Ser Pro Ser Leu Lgs ser
1 5 10 1

<210> 24

<211> 17

<212> PRT

<213> Homo sapiens
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<400>

0773750524seq Tyr Trp ser Trp lie Arg Gn Pro Pro Ay

Lys Ay Leu

GQu Trp Ile 354045 Gy Tyr Ile Tyr Tyr Ser

Ay Ser Thr Asn Tyr Asn Pro Ser Leu Lys 505560 Ser Arg

val Thr Ile

Ser Val Asp Thr Ser Lys Asn G n Phe ser

Leu 65707580 Lys Leu se1733805MabqThr Ala Ala Asp Thr

Al a Val Tyr

Tyr Cys Ala 859095 Arg <210> 69 <211> 98

g 1 SRR P IO e ey 6l

Gly

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

<400>

Leu Ile Tyr

1

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

<400>

Ser Gly Ile

1

Asp val

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

<400>

Ile Arg Phe
1

Asp val

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

<400>

val Lys val
1

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

<400>

Ser Leu Arg
Asp Asp Tyr
Ay Lys Ay
Asn Ay Ay

2C55Iy Arg Phe
1

Homo sapiens

25

26

18

PRT

Homo sapiens

26

27

18

PRT

Homo sapiens

27

5
28
12
PRT .
Homo sapiens

28

29
18
PRT
Homo sapiens

29

Leu Ser cys Ala Ala Ser Ay Phe Thr Phe
202530 Ay net ser Trp Val Arg Gn Ala Pro
Leu Au Trp val 354045 Ser Ay Ile Asn Trp
Ser Thr Ay Tyr Al-a Asp Ser Val 505560 Lys
Thr 1le Ser Arg Asp Asn Ala Lys Asn Ser

eu Tyr 65707580 Leu A n net Asn Ser Leu Arg Ala G u
p Thr Ala Leu Tyr Hi s cys

Trp Asp Asp AsSp Lys Arg Tyr Ser Pro Ser Leu Lys Ser
5 10 15

Thr GTu val Arg Gly val Ile Ile His Tyr Tyr Gly Met
5 10 15

Thr Met Phe Arg Gly val Tyr Tyr Tyr Tyr Tyr Gly Leu
10 15

Tyr ger Thr Gly Trp Phe Ege Asp Tyr
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859095 Ala Arg <210> 70 <211> 95 <212> PRT <213> Honp
sapiens <400> 70 Au Ile Val Lea Thr G n Ser Pro Ay
Thr Leu Ser Leu Ser Pro Ay 151015 Au Arg Ala Thr Leu
Ser cys Arg Ala Ser G n Ser Val Ser Ser Ser 202530
Page 20 0773750524seqofy7sbeusdha Trp Tyr Gn dn Lys
Pro Ay Gn Ala Pro Arg Leu Leu 354045 Ile Tyr Ay Al a
{1e Arg She @érgw yahArgThRly @f Tleel'tm engyr APy H&e Ms&r 505560
Ay Ser’dy Ser GIyThrJJQsp Phe Thr Leu r lle Ser
Arg Leu A u 65707580 Pro G u Asp Phe Ala Val Tyr Tyr
Asp val Cys A n An Tyr Gy Ser Ser 859095 <210> 71 <211> 95
<212> PRT <213> Honp sapiens <400>, 71 Ala lle G n Leu
Thr G n Ser Pro Ser ser Leu Ser Ala Ser Val dy 151015
<210> 30
<211> 18

<212> PRT
<213> Homo sapiens

<400> 30

Asp Tyr Tyr Tyr Gly Pro Gly Ser Pro Asn Tyr Phe Tyr Tyr Ala Met
1 5 10 15
Asp val

<210> 31

<211> 18

<212> PRT

<213> Homo sapiens

<400> 31
Thr ser Ile Thr g1u val Arg Gly Ala {ée Ile Tyr Tyr Tyr E;y Met
1

Asp val

<210> 32

<211> 12

<212> PRT

<213> Homo sapiens

<400> 32

Arg Ala Ser GlIn Ser val Ser Ser Ser Tyr Leu Ala
1 5 10

<210> 33

<211> 12

<212> PRT

<213> Homo sapiens

<400> 33

Arg Ala sSer GIn ser val Ser Ser Ser Tyr Leu Ala
1 5 10

<210> 34

<211> 11

<212> PRT

<213> Homo sapiens

<400> 34
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Asp Arg val Thr Ile Thr Cys Arg Ala Ser An dy lle
Ser ser Ala 202530 Leu Ala Trp Tyr An A@n Lys Pro Ay
Lys Ala Pro Lys Leu Leu Ile 354045 Tyr Asp Ala Ser Ser
Leu Au Ser Ay Val Pro Ser Arg Phe ser Ay 505560 Ser
Ay Ser Ay Thr Asp Phgz7Rrsoieudedhr Il e Ser Ser Leu

Arg Ala Gen ANOGBLZI0¢ 580 sdruaAspelhelaAl a Thr Tyr Tyr Cys G n

1

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

<400>

dy
’i""g Ala sgf Gé@rgefetfabsﬁ”"

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

<400>

1

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

<400

1

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

<400>

1

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

<400>

A n Phe>Asn Ser Tyr Pro ¥59095 <210> 72 <211> 95 <212>
PRT <213> Hono sapiens <400> 72 Asp Ile G n Met Thr
3@ n Ser Pro Ser Ser Leu Ser Ala Ser Val @y 151015 Asp
12&rg Val Thr Ile Thr Cys Arg Ala Ser An dy Ile ser
PREr Trg 202530 Leu Ala Trp Tyr Gdn Gn Lys Pro Gu Lys
PRIMA VPO MYs Ser Leu Ile 354045 0773750524seq Tyr Al a
38l a Ser Ser Leu Gn Ser Ay Val Pro Ser Arg Phe Ser

505560 Ser Ay Ser Gy Thr Asp Phe Thr Leu Thr Ile
pgéf ser Ig¥ Leu Ala

36

12

PRT

Homo sapiens

36

Arg Ala ser Gln Ser val ser Ser Thr Tyr Leu Ala
10

5

37
11
PRT
Homo sapiens

37

Arg Ala ser Gln gTy Ile ser Ser Trp &Su Ala

38

12

PRT

Homo sapiens

38

Arg Ala ser Gln ger val ser Ser Ser T%/r Leu Ala
1

39

7

PRT

Homo sapiens

39

Gly Ala Ser Ser érg Ala Thr
1

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

<400>

1

40

7

PRT

Homo sapiens

40

Gly Ala ser Ser érg Ala Thr
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<210>
<211>
<212>
<213>

<400>

65707580 A u Asp Phe Ala Thr Tyr Tyr Cys G n dn Tyr
Asn Ser Tyr Pro 859095 <210> 73 <211> 289 <212> PRT
<213> Hono sapi ens <400> 73 Met Lys Thr Leu Pro Al a

Met Leu Gy Thr dy
Leu Ile Pro Tyr Leu
A u ' 202530 Ser cys
4n Ser Gu H's Ser
Adu Leu Qu Cys Pro
Mo His Val Thr Trp

Lys Leu Phe Trp Val 151015 Phe Phe
AsP7137¢0724seAsn |Ile Hs Ay Lys
Asp Val @n Leu Tyr Ile Lys Arg
Ile 354045 Leu Ala Gy Asp Pro Phe
Val Lys Tyr Cys Al a 505560 Asn Arg
Cys Lys Leu Asn Ay Thr Thr Cys

HPRP FH707580 Lys Leu G u Asp Arg G n Thr Ser Trp Lys

4du dulLys Asn lle
Gu Pro Val Leu Pro

Ser 859095 Phe Phe Il e Leu Hi s Phe
Asn Asp Asn Gy Ser 100105110 Tyr

?Sp Ala Apf T@FsLBEIGTA ¥rAsn Phe G n Ser Asn Leu lle Qu ser
His Ser®115120125 Thr Thr Leu Tyr Val Thr Asp Val Lys

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

<400>

Ser Ala Ser Qu Arg

42

7

PRT

Homo sapiens

42

Gly Ala Ser Ser ?rg Ala Thr
1

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

<400>

43

7

PRT

Homo sapiens

43

Gly Ala Sser Ser ?rg Ala Thr
1

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

<400>

1

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

<400>

44

7

PRT

Homo sapiens

44

Ala Ala Ser Ser Leu GIn Ser
5

45

PRT _
Homo sapiens

45

Gly Ala Ser Ser Arg Ala Thr
1

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

<400>

5

46

8

PRT

Homo sapiens

46

GIn GIn Tyr Gly Ser Ser Ile Thr

1

5

Pro Ser 130135140
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Lys Asp Gu Met Ala Ser Arg Pro Trp Leu Leu Tyr Ser
Leu Leu Pro 145150155160 Leu Gy Ay Leu Pro Leu Leu
Ile Thr Thr cys Phe cys Leu Phe Cys 165170175 Cys Leu
Arg Arg Hs @ n Ay Lys An Asn Gu Leu Ser Asp Thr
Al a 180185190 0773750624360524804200205 G u Al a ser Thr
<210> 4Arg G n Asn ser A n Val Leu Leu ser Au Thr Gy
igﬂi 0215220 Ile Tyr Asp Asn Asp Pro Asp Leu Cys Phe Arg
<213> b Gofefd u Ay Ser 225230235240 G u val Tyr ser Asn
Pro cys Leu Au Gu Asn Lys Pro Ay Ile Val 245250255
<400> 4Tyr Ala ser Leu Asn His ser val Ile Ay Pro Asn ser
u 6527 Mh Val Lys G u Ala pro Thr
¢In Gln e d??ﬁgéfd Sef3rora 2;@1% Arg 275280285 ser <210> 74
<211> 127 <212> PRT <213> Hono sapi ens <400> 74 G n
<210» 4aI Gn Leu val Qu ser Ay Ay @y Vval val @n Pro

211> 9y Ag

<212> PRT i
<213> Homo sapiens

<400> 48

GIn GIn Phe Asn Ser Tyr Pro Leu Thr
1 5

<210> 49

<211> 9

<212> PRT

<213> Homo sapiens

<400> 49

GIn GIn Tyr Gly ger Ser Pro Tyr Thr
1

<210> 50

<211> 10

<212> PRT

<213> Homo sapiens

<400> 50

Gln GIn Tyr Gly Ser Ser Pro Pro Ile Thr
1 5

<210> 51

<211> 9

<212> PRT

<213> Homo sapiens

<400> 51

GIn GIn Tyr Asn Ser Tyr Pro Arg Thr
1 5

<210> 52

<211l> 8§

<212> PRT

<213> Homo sapiens

<400> 52
Gln GIn Tyr Gly His Ser Leu Thr
1 5

<210> 53
<211> 384
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151015 ser

Phe ser

Ser

Pro Ay Lys

ASn
Lys
DRhr J
HaM@ SBSpHeEThr
skl € Thr net val Arg Cy val

<212>
<213>

<400>

Asp Ay
Ay Arg
Leu Tyr

Tyr

Hs Trp Val

ser Asn Lys Tyr Tyr Ala Asp Ser Val

Al a val

Leu Arg Leu Ser Cys Ala Ala Ser Gy Phe Thr
202530 Asp net
Ay Leu Au Trp Val

Arg A n Ala
354045 Ala Ala Ile Trp
505560
Phe Thr Il g78¢50%48edsp Asn Ser Lys Asn

65707580 Leu A n nmet ASn ser
Tyr Tyr Cys 859095 Ala Arg Asp Arg
[le Thr A n Tyr Tyr

Leu Arg Al a

cagatcack@0dddagd&ytd yogettAGP cMpjtgdddr etacadafalOcytddtigcidir Vado

Thr val

ser

Ser

115120125 <210> 75 <211> 107

acctgcacgy 7SO0 Gt @e193ACPRAtatP AR HBFRTI8aGR £/89a%4605 75120
th&thagesc Al @180

cagccccd%ﬁpbééaﬁgéad% St It P S EAt Y Qe Ry b
ser"Val"dy

tacagcccat ctctgaagag gaggctcacc atctccaagg acacctccaa

gtcctcacaa
gggattactg

gggaccacgg

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

54
384
DNA

<400> 54
caggtcacct
acctgcacct
cagcccecag
tacagctcat
gtccttacaa

cggtttacta

gggaccacgg

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

55
360
DNA

<400> 55

caggtgcagc
acctgcacta
ccagggaagy
ccctecectcea
aagctgagct
tatagcactg
<210>
<211>

<212>
<213>

56
384
DNA

<400> 56
cagatcacct

acctgcacct

tgaccaacat

aggttcggygg

tcaccgtctc

Homo sapiens

tgagggagtc
tctetgggrt
ggaaggccct
ctctgaagac
tgaccgacat
tgtttcgggg

tcaccgtctc

Homo sapiens

tgcaggagtc
tctctggtygg
gactggagtg
agagtcgagt
ctgtgaccgc

gctggttctt

Homo sapiens

tgaaggagtc

tttctgggtt

ggaccctgtg
agttattata

ctca

tggtcctgeg
ctcactcagce
ggagtggctt
caggctcacc
ggaccctgty
agtctactac

ctca

gggcccagga

ctccatcagt
gattgggtat
caccatgtca
tgcggacacg

tgactactgg

tggtcctacg

ctcactcagc

gacacagcca

cattactacg

ctggtgaaac
actagtggaa
gcactcattg
atctccaagg
gacactgcca

tattactacg

ctggtgaagc
aattactact
atctattaca
gtagagacgt
gccgtgtatt

ggccagggaa

ctggtgaaac

actagtgogag

catattactg

gtatggacgt

ccacacagac
tgtgtgtgag
attgggatga
acacctccaa
cgtattactg

gtttggacgt

cttcggagac
ggaactggat
gtacgagcac
ccaagaacca
actgtgcgag

ccctggtcac

ccacacagac

tgggtgtggg

Page 15

aaaccaggtg
tgcacacagc

ctggggccaa

cctcacactg
ctggatccgt
tgttaaatac
aaaccaggtg
tgcacggata

ctggggccaa

cctgtccctc
ccggcagecc
caagtacaac
gttcteectg
agtgaaagtg

cgtctccteca

cctcacgcetg

ctggatccgt

240
300
360
384

60
120
180
240
300
360
384

60
120
180
240
300
360

60
120



cagcccceapnidfagaqyHt JYAITASH LA ISRy
tacagtccgtyctmERélﬂ_:)@z

151015 Asp Arg Val

Il e ser Ser
@y Lys Vval
Asn Leu G n
ser Ay ser
Leu A n Pro

Thr Ile Thr cys Arg Val ser An dy
Tyr 202530 Leu Asn Trp Tyr Arg Gn Lys Pro
Pro Lys Leu Leu Ile 354045 Tyr ser Ala ser
Ser Ay Val Pro Ser Arg Phe ser Ay 505560
Gy Thr AsprBasoiiasegeu Thr IIe ser ser
65707580 G u Asp val Ala Thr r Tyr
At EI969%R 'FHF 59@3 y é%
cBdtd h&é&éa&gOQ&Q&tféé@%aZ@caaag}P 198
Horm sapi ens <400> 76 G u Il Leu

gtccttacahrtsmlcnaa;@rt m&;cqgithmcalgeuC@ecat_ae:masm tPracaGhyc 1518945

coraveacGhtedifefled HakEeoFlc SUEsY BiARaE L RELs Vo s

gggaccac@bytdﬂcngﬁﬁta

ser Arg Ala

&q Arg Leu Leu 354045 Ile Tyr Gy A a 3&r

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

<400> 57
gaggtgcaac

57
381
DNA

tcctgtgeag
ccagggaagg
gcagcctctg
ctacaaatga
tactatggtc
accacggtca
58

384
DNA

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

<400> 58
cagatcacct

acctgcacct
cagccccecag
tacagcccat
gtccttacaa

agtattactg

gggaccacgg

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

<400> 59
gaaattgtgt

59
321
DNA

ctctcetgea

cctggecagg

Homo sapiens

tggtggagtc
cctctggatt
ggctggagtyg
tgaagggccy
acagtctgag
cggggagtcc

ccgtctecte

Homo sapiens

tgaaggagtc
tctctgggtt
gaaaggccct
ctctgaagag
tgaccaacat

aggttcgggg

tcaccgtctce

Homo sapiens

tgacgcagtc
gggccagtca

ctcccaggcet

gacaggttca gtggcagtgg

Thr Ay Ile Pro Asp Arg Phe ser 505560

tgggggaggt gtgatacggc ctggggggtc cctgagactce 60
cacctttgat gattatggca tgagctgggt ccgccaagcet 120
ggtctctggt attaattgga atggtggtag cacaggttat 180
attcaccatc tccagagaca acgccaagaa ctccctgtat 240
agccgaggac tcggecttgt attactgtgc gagagattat 300
taactacttc tactacgcta tggacgtctg gggccaaggg 360
a 381
tggtcctacg ctggtgaaac ccacacagac cctcacgctg 60
ctcactcagc actagtggag tgggtgtggg ctggatccgt 120
ggagtggctt gcactcattt attgggatga tgataagcgc 180
caggctcacc atcaccaagg acacctccaa aaaccaggtg 240
ggaccctgtg gacacagcca catattactg tgcacacacc 300
agctattatc tactactacg gtatggacgt ctggggccaa 360
ctca 384
tccaggcacc ctgtctttgt ctccagggga aagagccacce 60
gagtgttagc agcagctact tagcctggta ccagcagaaa 120
cctcatctat ggtgcatcca gcagggccac tggcatccca 180
gtctgggaca gacttcactc tcaccatcag cagactggag 240

pPage 16



Gy Ser Ay ser Ay Thr Asp Phe Thr Leu Thr Ile Ser
Arg Leu Gu 65707580 Pro G u Asp Phe Ala Val Tyr Tyr
cys Gn dn Tyr Ay ser Ser Pro 859095 pro Ile Thr Phe
Gy An dy Thr Arg Leu Gu Ile Lys 100105
0773750524seq <210> 77g7rZhtosksegl2> PRT <213> Honp
cctgaagasapteragtt@0ttatigseng EygtadgpraVigt tddascdd csPddiecd8 <2100>
17 <212> PRT <213> Hono sapi ens <400> 78 Ala Ile Tr?
999acacgagtgdafatydd Lor Asn Lys Tyr Tyr Ala Asp Ser Val Lys32t
151015 Ay <210> 79 <211> 18 <212> PRT <213> Hono
<210> 69api ens
<211> 327

<212> DNA
<213> Homo sapiens

<400> 60
gaaattgtgt tgacgcagtc tccaggcacc ctgtctttgt ctccagggga aagagccacc 00

ctctcctgca gggccagtca gagtgttagc agcagctact tagcctggta ccagcagaaa 120
cctggccagg ctcccaggct cctcatctat ggtgcatcca gcagggecac tggcatccca 180
gacaggttca gtggcagtgg gtctgggaca gacttcactc tcaccatcag cagactggag 240
cctgaagatt ttgcagtgta ttactgtcag cagtatggta gctcacctcc gatcacttic 300
ggccctggga ccaaagtgga tatcaaa 327
<210> 61
<211> 321
<212> DNA

<213> Homo sapiens

<400> 61
gccatccagt tgacccagtc tccatcctce ctgtctgeat ctgtaggaga cagagtcacc 60

atcacttgcc gggcaagtca gggcattagc agtgctttag cctggtatca gcagaaacca 120
gggaaagctc ctaagctcct gatctatgat gcctccagtt tggaaagtgy ggtcccatca 180
aggttcagcg gcagtggatc tgggacagat ttcactctca ccatcagcag cctgcagcect 240
gaagattttg caacttatta ctgtcaacag tttaatagtt accctctcac tttcggcgga 300
gggaccaagg tggagatcaa a 321
<210> 62

<211l> 324

<212> DNA .

<213> Homo sapiens

<400> 62
gaaattgtgt tgacgcagtc tccaggcacc ctgtctttgt ctccagggga aagagccacce 60

ctctcctgca gggccagtca gagtgttagc agcagctact tagcctggta ccagcagaaa 120
cctggccagg ctcccaggct cctcatctat ggtgcatcca gcagggccac tggcatccca 180
gacaggttca gtggcagtgg gtctgggaca gacttcactc tcaccatcag cagactggag 240
cctgaagatt ttgcagtgta ttactgtcag cagtatggta gctcaccgta cacttttgge 300
caggggacca agctggagat caaa 324
<210> 63

<211> 327

<212> DNA

<213> Homo sapiens

<400> 63
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<400> 79 Asp Arg Ile Thr

An Tyr Tyr

Gy Ile Ser Ser Tyr

Ay net 151015 Asp Val
<212> PRT <213> Honp sapi ens <400> 80 Arg Val
Leu Asn 1510 <210> 81 <211> 7

Met Val

Arg Ay val
<210> 80 <211> 11
Ser

Il e Thr

dn

<212> PRT <213> Hono sapyEnes5z4H39> 81 Ser Ala Ser Asn
gaaattgiodtq3qgcEphc IT6Cagpease §RIGALIgt g teoaqmygPRIPYAPARS C Honp 60

ctctcctg}]%gbgbgagrggaﬁﬁ%%ﬁ&@%géé‘&%c%a&&géw

cctggecagg
gacaggttca

cctgaagatt

ggccaaggga

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

64
321
DNA

<400> 64
gacatccaga
atcacttgtc
gagaaagccc
aggttcagceg
gaagattttg
gggaccaagg

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

<400> 65
gaaattgtgt

65
321
DNA

ctctectgea
cctggccagg
gacaggttca
cctgaagatt

gggaccaagg

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

66
100
PRT

<400> 66

1

ctcecagget
gtggcagtgg
ttgcagtgta

cacgactgga

Homo sapiens

tgacccagtce
gggcgagtca
ctaagtccct
gcagtggatc
caacttatta

tggaaatcaa

Homo sapiens

tgacgcagtc
gggccagtca
ctcccaggcet
gtggcagtgg
ttgcagtgta

tggagatcaa

Homo sapiens

cctecatctat
gtctgggaca
ttactgtcag

gattaaa

tccatccetca
gggtattagce
gatctatgct
tgggacagat
ctgccaacag

d

tccaggeacce
gagtgttagc
cctcatctat
gtctgggaca
ttactgtcag

d

ggtgcatcca
gacttcactc

cagtatggta

ctgtctgcat
agctggttag
gcatccagtt
ttcactctea

tataatagtt

ctgtetttgt
agcagctact
ggtgcatcca
gacttcactc

cagtatggtc

gcagggccac
tcaccatcag

gctcacctec

ctgtaggaga
cctggtatea
tgcaaagtgg
ccatcagceag

acccteggac

ctccagggga
tagcctggta
gcagggccac
tcaccatcag

actcgctcac

6@35c§&§éaA5r1120
tggcatccca 180
cagactggag 240
gatcaccttc 300

327
cagagtcacc 60
gcagaaacca 120
ggtcccatca 180
cctgeagect 240
gttcggecaa 300

321
aagagccacc 60
ccagcagaaa 120
tggcatccca 180
cagactggag 240
tttcggcgga 300

321

Gln Ile Thr Leu Lys Glu Ser Gly Pro Thr Leu val Lys Pro Thr Gln
5 10

15

Thr Leu Thr Egu Thr Cys Thr Phe Ser Gly Phe Ser Leu Ser Thr ser
25

Gly val g}y val Gly Trp Ile ﬁgg GIln Pro Pro Gly

45

Page 18
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<210> 83 <211> 381 <212> DNA <213> Hono sapi ens <400>
83 caggtgcagc tggtggagtc tcctgtgcag cgtctggatt
ccaggcaagg ggctggagtg gcagactccg tgaagggccg ctgcaaat ga
acagcctgag attactatgg ttcggggagt accacggtca ccgtctcctc

t gggggaggc caccttcagt gotggesmskqattcaccatc agccgaggac
tattacccaa a' gtggtccagc agctatgaca atatggaatg

t ccagagaca_acgqctgt gt tactacggta _ctgggaqgt
Trp Lew AIEITRIGHIR THF dARAATRASRASE 450 A9 Attt ot Ehgacat ct g
cctgagactc ccgccaggct taaatactat cacgctgtat gagagaccgt
gggccaaggg <210> 84 <211> 321 <212> DNA <213> Hono
Leu Lys 38piAFAsEIN0I 184 T ab 4t AeAgI1TaPRALYP R 6Ybqdhat tc
cggttcagt g gaagat gttg gggaccaagc tgacccagtc
gggt gagt ca ctaagctcct gcagtggatc caacttatta tggagatcaa
val Leu fl'bca’ted;cysdcAggg’@am?a?geﬂg%ftggtﬁpaghrtpdggﬁn'ag?lt Tyhgt caacgg
a

Cys Ala His Arg
100

<210> 67

<211> 100

<212> PRT

<213> Homo sapiens

<400> 67
Gln val Thr Leu Arg Glu Ser Gly Pro Ala Leu val Lys Pro Thr Gln
1 5 10 15

Thr Leu Thr Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu Ser Thr Ser
20 25 30

Gly Met Cys val Ser Trp Ile Arg GIn Pro Pro Gly Lys Ala Leu Glu

Trp Leu Ala Leu Ile Asp Trp Asp Asp Asp Lys Tyr Tyr Ser Thr Ser
50 55 60

Leu Lys Thr Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn GIn val
65 70 75 80

val Leu Thr Met Thr Asn Met Asp Pro val Asp Thr Ala Thr Tyr Tyr
85 90 95

Cys Ala Arg Ile
100

<210> 68

<211l> 97

<212> PRT

<213> Homo sapiens

<400> 68
GIn val GIn Leu G1In Glu Ser Gly Pro Gly Leu val Lys Pro Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr val Ser Gly Gly Ser Ile Ser Ser Tyr
20 25 30
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ctgtctgcat agttatttaa gcatccaatt ttcactctca acttacaatg
ct gt aggaga cagagtcacc attggtatcg gcagaaacca tgcaatctgg
agtcccatct ctatcagcag cctgcagcct ccccgtacac ttttggccag
<210> 85 <211> 128 <212> PRT <213> Hono sapi ens <400>
85 Gn Ile Thr Leu Lysofdys&srasehy Pro Thr Leu Val Lys
Tyr Trp Beo Trpr IT@ nrd 50016rdTiRro LAy Ty GlLeu elthe1u.Cysp THe Phe ser
@y Phe Ser Leu s# Thr Ser 202530dy Val Ay Val Ala
Trp Ile Arg Gn pro Pro Ay Lys Ala Leu du 354045 Trp
Gly Tyr hee Alratieder l@yTydr ThP ARaPTAS AsiIHrolys Aeg LTyr Ser
50 Pro Ser 5055605 0773750524seq kéu Lys ser Arg Leu Thr
Ile Thr Lys Asp Thr ser Lys Asn G n Val 65707580 Va
Ser Arg Ldg’ﬂ T-H?‘rl"\@%e53fa1/‘\§§b YRt 2%PL ersﬁ/%hnAﬁ’& $hr (Al,a Thr
65 Tyr Tyr 859095 Cys Ala H s 7A%hr le Ala @u Val Arg
Ay val Ile Tyr Tyr Tyr 100105110 Tyr Ay Ile Asp va

Lys Leu gEP égryg§$ thgA%aTXWé IEE gﬁ@lA{EhQafkyyrs¥yr gfg Ala

Arg

<210> 69

<211> 98

<212> PRT

<213> Homo sapiens

<400> 69

Glu val Gln Leu val Glu Ser Gly Gly Gly val val Arg Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe ASp ASp Tyr
20 25 3

Gly Met Ser Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

Ser Gly Ile Asn Trp Asn Gly Gly Ser Thr Gly Tyr Ala Asp Ser val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80

Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Leu Tyr His Cys
85 90 95

Ala Arg

<210> 70

<211> 95

<212> PRT

<213> Homo sapiens

<400> 70

Glu 1Te val Leu Thr GIn Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser val Ser Ser Ser
20 25 30
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115120125 <210> 86 <211> 107 <212> PRT <213> Hono
sapiens <400> 86 Qu Ile Val Leu Thr A n Ser' Pro Qy
Thr Leu ser Leu Ser Pro Ay 151015 Au Arg Ala Thr Leu
ser Cys Arg Ala Ser A n Ser Val Ser Ser Thr 202530 Tyr
Leu Val Trp Tyr A n G ozdysofragedy A n Ala Pro Arg
Leu Leu 354045 Ile Tyr Ay Ala Ser ser Arg Ala Thr Ay

e GORB A SRR T,

e Tyr £k Alg0A0R S R A7 151 £IY-E 1 ps heprara Fhe

G u Asp Phe Ala Val Tyr Tyr QIS Gln Gln Tyr Ay Ser
859095 Thr Vaelr AQu lle

Gly ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 70 80

75

Pro Glu Asp Phe Ala val Tyr Tyr Cys GIn GIn Tyr Gly Ser Ser

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

<400>

85 90 95

71

95

PRT

Homo sapiens

71

Ala I1e GIn Leu Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1

5 10 15

Asp Arg val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Ala

20 25 30

Leu Ala Trp Tyr GIln GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile

35 40 45

TYr Agp Ala Ser ser Leu Glu Ser Gly val Pro Ser Arg Phe Ser Gly
5

55 60

ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro

65

70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys GIn GIn Phe Asn Ser Tyr Pro

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

<400>

85 90 95
72
95
PRT .
Homo sapiens
72

Asp Ile GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly

1

5 10 15

Asp Arg val Thr Ile Thr Cys Arg Ala Ser GIn Gly Ile Ser Ser Trp

20 25 30

Leu Ala Trp Tyr Gln GIn Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile
35

40 45
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<213> Hono sapi ens <400> 87 Thr Ser Ay Val Gy Val
Ala 15 <210> 88 <211> 16 <212> PRT <213> Honp sapi ens
0773750524seq <400> 88 Leu Ile Tyr Trp Asp Asp Asp Lys
Arg Tyr Ser Pro Ser Leu Lys Ser 1 5 10 15 <210> 89

<211> 18 0773750524seq
Tyr Ala Ala Ser Ser Leu Gln Ser Gly val Pro ggr Arg Phe ser Gly
50 55

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu GIn Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln GIn Tyr Asn Ser Tyr Pro

85 90 95
<210> 73
<211> 289
<212> PRT
<213> Homo sapiens
<400> 73
Met Lys Thr Leu Pro Ala Met Leu Gly TBr Gly Lys Leu Phe Trp val
1 5 1 15

Phe Phe Leu Ile Pro Tyr Leu Asp Ile Trp Asn Ile His Gly Lys Glu
20 25 30

ser Cys Asp val GIn Leu Tyr Ile Lys Arg Gln Ser Glu His Ser Ile
35 40 45

Leu Ala Gly Asp Pro Phe Glu Leu Glu Cys Pro ga1 Lys Tyr Cys Ala
50 55 0

Asn Arg Pro His val Thr Trp Cys Lys Leu Asn Gly Thr Thr Cys val
65 70 75 80

Lys Leu Glu Asp Arg Gln Thr Ser Trp Lys Glu Glu Lys Asn Ile Ser
85 90 95

Phe Phe Ile Leu His Phe Glu Pro val Leu Pro Asn Asp Asn Gly Ser
100 105 110

Tyr Arg Cys Ser Ala Asn Phe Gln Ser Asn Leu Ile Glu Ser His Ser
115 120 125

Thr Thr Leu Tyr val Thr Asp val Lys Ser Ala Ser Glu Arg Pro Ser
130 135 140

Lys Asp Glu Met Ala Ser Arg Pro Trp Leu Leu Tyr Ser Leu Leu Pro
145 150 155 160

Leu Gly Gly Leu Pro Leu Leu Ile Thr Thr Cys Phe Cys Leu Phe Cys
165 170 175

Cys Leu Arg Arg His GIn Gly Lys GIn Asn Glu Leu Ser Asp Thr Ala
180 185 190

Gly Arg Glu Ile Asn Leu val Asp Ala His Leu Lys Ser Glu Gln Thr
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<212> PRT <213> Honp sapi ens <400> 89 Thr Arg
Ile Ala Qu Val Arg Ay Val Ile Tyr Tyr Tyr Tyr Qy
[le 151015 Asp Val <210> 90 <211> 12 <212> PRT <213>
Hono sapi ens <400> 90 Arg Ala Ser G n Ser Val Ser Ser

Thr Tyr Leu Val 0773750524seq
195 200 205

Glu Ala Ser Thr Arg Gln Asn Ser Gln val Leu Leu Ser Glu Thr Gly
210 215 220

ITe Tyr Asp Asn Asp Pro Asp Leu Cys Phe Arg Met GIn Glu Gly Ser
225 230 235 240

Glu val Tyr Ser Ash Pro Cys Leu Glu Glu Asn Lys Pro Gly Ile val
245 250 255

Tyr Ala Ser Leu Asn His Ser val Ile Gly Pro Asn Ser Arg Leu Ala
260 265 270

Arg Asn val Lys Glu Ala Pro Thr Gglu Tyr Ala Ser Ile Cys val Arg

275 280 285
ser
<210> 74
<211> 127
<212> PRT
<213> Homo sapiens
<400> 74
G1n val GIn Leu val Glu Ser Gly Gly Gly val val Gln Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr pPhe Ser Ser Tyr
20 25 30

Asp Met His Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

Ala Ala Ile Trp Asn Asp Gly Ser Asn Lys Tyr Tgr Ala Asp Ser val
50 55 6

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 BO

Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr ala val Tyr Tyr Cys
85 30 95

Ala Arg Asp Arg Ile Thr Mmet val Arg Gly val Ile Thr Gln Tyr Tyr
100 105 110

Gly Met Asp val Trp Gly Gln Gly Thr Thr val Thr val Ser Ser

115 120 125
<210> 75
<211> 107
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1510 <210> 91 <211> 7 <212> PRT <213> Hono sapi ens
<400> 91 Gy Ala Ser Ser Arg Ala Thr 15 <210> 92 <211>
8 <212> PRT <213> Honp sapiens <400> 92 G n G n Tyr
Gy Ser Ser Trp Thr 15 <210> 93 <211> 384 <212> DNA
<213> Hono sapi ens <40§7739305A@atcacct tgaaggagtc
<212> PRYQt cctacg acctgcacct tctctgggtt ctcactcagc cagcccccag
<213> Hgmeawg@eet® ggagtggctt tacagcccat ctctgaagag caggctcacc

<400> 75
Asp Ile GIn Leu Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr Ile Thr Cys Arg val ser GIn Gly Ile Ser Ser Tyr
20 25 30

Leu Asn Trp Tyr Arg GIn Lys Pro Gly Lys val Pro Lys Leu Leu Ile
35 40 45

Tyr Ser Ala Ser Asn Leu GIn Ser Gly val Pro Ser Arg Phe Ser Gly
50 55 60

ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp val Ala Thr Tyr Tyr Gly GIn Sgg Thr Tyr Asn Ala gro Tyr
85 5

Thr Phe Gly GIn Gly Thr Lys Leu Glu Ile Lys

100 105
<210> 76
<211> 109
<212> PRT
<213> Homo sapiens
<400> 76
Glu I1e val Leu Thr Gln ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser val Ser Ser Ile
20 25 30

Tyr Leu Ala Trp Tyr GIn GIn Lys Pro Gly GIn Ala Pro Arg Leu Leu

ITe Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile ggo Asp Arg Phe ser
50 55

Gly ser Gly ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 70 75 30

Pro Glu Asp Phe Ala val Tyr Tyr Cys GIn GIn Tyr Gly Ser Ser Pro
85 90 95

Pro Ile Thr Phe Gly GIn Gly Thr Arg Leu Glu Ile Lys
100 105
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077
gac

3750524seq gtccttacaa tgagcaacat ggaccctgtg
acagcca catattactg tgcgcacacc300 cgcattgctg

aggttcgggg agttatatac tactactacg gtatagacgt

ctg
<21

gggccaa360 gggaccacgg tcaccgtctc ctca384 <210> 94
1> 321 <212> DNA <2p373A908m4s2@pi ens <400> 94

<210> gggattgtgt t gacgcagtc tccaggcacc ctgtctttgt ctccagggga

<211>

<212>

<213> HHde
ctc

<400> 7t7gg

?.er Tyr %@B

gtt

<210> 7
<211> 17°'

agccacc60 ctctcctgca gggccagtca gagtgttagce
agfliars tagtctggta ccagcagaaal20 cctggccagg
ccaggct cctcatctat ggtgcatcca gcagggccac
catcccal80 gacaggttca gtggcagtgg gtctgggaca
t&&ﬁﬁﬁg t caccat cag cagact ggag240 cctgaagatt
cagtgta ttactgtcag cagtatggta gctcgtggac
cggccaa300 gggaccaagg tggaaatcaa a321 <210> 95

<211> 12 <212> PRT <213> Hono sapi ens <400> 95 Arg Al a

@n Ser Val Ser Ser Ile Tyr Leu Ala 1510 <210> 96

<212> PRF11> 7 <212> PRT <213> Honp sapi ens <400> 96

<213> Homo
<400> 78

Ala Ile Trp
1
Gly

<210> 79
<211> 18
<212> PRT
<213> Homo

<400> 79
Asp Arg Ile
1

Asp val

<210> 80
<Z211> 11
<212> PRT
<213> Homo

<400> 80

Arg val ser
1

<210> 81
<211> 7
<212> PRT
<213> Homo

<400> 81

Ser Ala ser
1

<210> 82
<211> 9
<212> PRT
<213> Homo

sapiens

Asn Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser val Lys
5 10 15

sapiens

Thr Met val Arg Gly val Ile Thr GIn Tyr Tyr Gly Met
5 10 15

sapiens

GIn Gly Ile Ser Ser Tyr Leu Asn
5 10

sapiens

Asn Leu Gln Ser
5

sapiens
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Gy Ala Ser Ser Arg Ala Thr 15 <210> 97 <211> 10 <212>
PRT <213> Honob sapiens <400> 97 A n dn Tyr Ay Ser
Ser Pro Pro Ile Thr 1510 <210> 98 <211> 327 <212> DNA
<213> Honp sapi ens <400> 98 gaaattgtgt tgacgcagtc
tccaggcacc ctgtctttgt g¥myagymgagaagagccacco0

<400> &t ctcctgca gggccagtca gagt gttagc agcatctact tagcctggta

G1 A g aaa% P g& 29 0773750524seq cct ggccagg

n rgJEcé’&g@fﬁ 8t}d8 Daf"hgt gcat cca gcagggecac

tggcat cccal80 gacaggttca gtggcagtgg gtctgggaca
%acttcactc t caccat cag cagact ggag240 cctgaagatt

jﬁgi gcagtgta ttactgtcag cagtatggta gctcacctcc

<212 tcaccttc300 ggccaaggga cacgactgga gattaaa327 <210>

<213> HBRo <AaplenHD8 <212> PRT <213> Honmp sapi ens <400> 99 G n
val Gn Leu val u Ser Ay dy Gy Vval vVal Gn Pro

<400>
Casargcat Vil lo i OlioBilode M M ekl BfoaQYe: AtudthteSer By
1

tcctgtgcag cgtctggatt caccttcagt agctatgaca tgcactgggt ccgccaggct 120
ccaggcaaqgg ggctggagtg ggtggcagct atatggaatg atggaagtaa taaatactat 180
gcagactccg tgaagggcecg attcaccatc tccagagaca attccaagaa cacgctgtat 240
ctgcaaatga acagcctgag agccgaggac acggctgtgt attactgtgc gagagaccgt 300
attactatgg ttcggggagt tattacccaa tactacggta tggacgtctg gggccaaggg 360
381

m Ty

accacggtca ccgtctectc

<210> 84

<211> 321

<212> DNA

<213> Homo sapiens

<400> 84
gacatccagt tgacccagtc tccatcctcc ctgtctgcat ctgtaggaga cagagtcacc 60

atcacttgcc gggtgagtca gggcattagc agttatttaa attggtatcg gcagaaacca 120
gggaaagttc ctaagctcct gatctatagt gcatccaatt tgcaatctgg agtcccatct 180
cggttcagtg gcagtggatc tgggacagat ttcactctca ctatcagcag cctgcagcct 240

gaagatgttg caacttatta cggtcaacgg acttacaatg ccccgtacac ttttggccag 300

gggaccaagc tggagatcaa a 321
<210> 85

<211> 128

<212> PRT

<213> Homo sapiens

<400> 85

Gln Ile Thr Leu Lys Glu Ser Gly Pro Thr Leu val Lys Pro Thr GIn
1 5 10 15

Thr Leu Thr Leu Thr Cys Thr pPhe Ser Gly Phe Ser Leu Ser Thr Ser
20 25

Gly val Gly val Ala Trp Ile Agg Gln Pro Pro Gly kys Ala Leu Glu
35 4 5

Trp Leu Ala Leu Ile Tyr Trp Asp ASp Asp Lys ggg Tyr Ser Pro Ser
50 55
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Gy met Hs Trp Val Arg Gn Ala Pro Ay Lys Gy Leu
A u Trp val 354045 Ala val Ile Trp Tyr Asp Ay Ser Asn
Lys Tyr Tyr Ala Asp Ser Val 505560 Lys Ay Arg Phe Thr
Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 65707580
Leu G n nmet Asn Ser Lep7A7oBb4seql u Asp Thr Al a Val
Tyr Tyr cys 859095 Ala Arg <210> 100 <211> 95 <212>
Leu LVSF%T A1 380 R0t aph erys AHB0INT 66T ASts P G@nglageu Thr
Gn Ser Pro Ser Ser Leu Ser %Ia Ser Val dy 1015 Asp
Arg val Thr Ile Thr cys Arg Val Ser Gn dy Ile Ser
val Leu S8r maiy SQO?EBOWEI_‘Ce&SMﬂTOTg s TAr A 1@ ﬁhrr_%grpw Ay Lys
Val ProSEys Leu Leu lle 4045 Tyr ser Ser Asn Leu
Gn Ser Ay Val Pro Ser Arg Phe Ser Ay 505560

Cys Ala His Thr Arg Ile Ala Glu val Arg Gly val Ile Tyr Tyr Tyr
100 105 110

Tyr Gly Ile Asp val Trp Gly GIin Gly Thr Thr val Thr val Ser Ser
115 120 125

<210> 86

<211> 107

<212> PRT

<213> Homo sapiens

<400> 86

Glu Ile val Leu Thr GIn Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser Vval ggr Ser Thr
20 25

Tyr Leu val Trp Tyr GIn GIn Lys Pro Gly Gln Ala Pro Arg Leu Leu
35 40 45

ITe Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile ggo Asp Arg Phe Ser
50 55

Gly ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 70 75 80

Pro Glu Asp Phe Ala val Tyr Tyr Cys Giln GIn Tyr Gly Ser Ser Trp

85 90 95
Thr Phe Gly G¢In Gly Thr Lys val Glu Ile Lys
100 105
<210> 87
<211> 7
<212> PRT
<213> Homo sapiens
<400> 87
Thr ser Gly val ¢ly val Ala
1 5
<210> 88
<211> 16
<212> PRT

<213> Homo sapiens
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<400

1

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

<400>

0773750524seq Ser Gy ser Ay Thr Asp Phe Thr Leu Thr
Ile Ser Ser Leu G n Pro 65707580 A u Asp val Ala Thr

Tyr

38

89
18
PRT
Homo

89

Ihr Arg Ile

Asp val

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

<400>

90

PRT
Homo

90

Arg Ala ser
1

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

<400>

91

7
PRT
Homo

91

Gly Ala ser

1

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

<400>

92

8
PRT
Homo

92

GIn Gln Tyr
1

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

<400>

93
384
DNA
Homo

93

Tyr Ay Gn Arg Thr Tyr Asn Ala Pro 859095

0773750524seq

Leu ITe Tyr Trp Asp Asp Asp Lys Arg Tyr Ser Pro Ser Leu Lys Ser
5 10

15

sapiens

Ala Glu val Arg Gly val Iée Tyr Tyr Tyr Tyr Egy Ile
5 1

sapiens

GIn ser val Ser Ser Thr Tyr Leu val
5 10

sapiens

Ser Arg Ala Thr
5

sapiens

Gly Ser Ser Trp Thr
5

sapiens

cagatcacct tgaaggagtc tggtcctacg ctggtgaagc ccacacagac cctcacgctg 60

acctgcacct tctctgggtt ctcactcagc actagtggag tgggtgtggc ctggatcegt 120

cagcccccag gaaaggccct ggagtggcett gcactcattt attgggatga tgataagcgc 180

tacagcccat ctctgaagag caggctcacc atcaccaagg acacctccaa aaaccaggtg 240
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gtccttacaa
cgcattgctg
gggaccacgg
<210>
<211>
<212>
<213> Homo

<400> 94
gaaattgtgt

94
321
DNA

ctctcctgea
cctggccagg
gacaggttca
cctgaagatt

gggaccaagg

95
12
PRT
Homo

95

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

<400>

Arg Ala Ser
1

<210> 96
<211> 7
<212> PRT
<213> Homo
<400> 96
Gly Ala Ser
1

<210> 97
<211> 10
<212> PRT
<213> Homo
<400> 97

g?n Gln Tyr

<210> 98
<211> 327
<212> DNA
<213> Homo
<400> 98

tgagcaacat

aggttcgggg

tcaccgtctc

sapiens

tgacgcagtc
gggccagtca
ctcccaggcet
gtggcagtgg
ttgcagtgta

tggaaatcaa

sapiens

ggaccctygtg
agttatatac

ctca

tccaggcacc
gagtgttagc
cctcatctat
gtctgggaca
ttactgtcag

a

0773750524seq
gacacagcca catattactg

tactactacg gtatagacgt

ctgtctttgt ctccagggga
agcacctact tagtctggta
ggtgcatcca gcagggccac
gacttcactc tcaccatcag

cagtatggta gctcgtggac

Gln Ser val Ser Ser Ile Tyr Leu Ala

5

sapiens

ser ?rg Ala Thr

sapiens

10

Gly Ser Ser Pro Pro Ile Thr

b

sapiens

10

tgcgcacacc

ctggggccaa

aagagccacc
ccagcagaaa
tggcatccca
cagactggag

gttcggccaa

gaaattgtgt tgacgcagtc tccaggcacc ctgtctttgt ctccagggga aagagccacc

ctctcctgca gggccagtca gagtgttagc agcatctact tagcctggta ccagcagaaa
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60
120
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240
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60
120



0773750524seq
cctggccagg ctcccaggct cctcatctat ggtgcatcca gecagggccac tggcatccca
gacaggttca gtggcagtgg gtctgggaca gacttcactc tcaccatcag cagactggag
cctgaagatt ttgcagtgta ttactgtcag cagtatggta gctcacctec gatcaccttc

ggccaaggga cacgactgga gattaaa

<210> 99

<211> 98

<212> PRT

<213> Homo sapiens

<400> 99

Gln val GIn Leu val Glu ser Gly Gly Gly val val Gln Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala ger Gly Phe Thr Phe Ser Ser Tyr
20 5 30

Gly Met His Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

Ala val Ile Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser val

50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

65 70 75 80

Leu GIn Met Asn Ser Leu Arg Ala Glu asp Thr ala val Tyr Tyr Cys
85 a0 95

Ala Arg

<210> 100

<211> 95

<212> PRT

<213> Homo sapiens

<400> 100

Asp Ile GIn Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala ser val Gly

1 5 10 15

aAsp Arg val Thr Ile Thr Cys arg val Ser GIn Gly Ile Ser Ser Tyr
20 25 30

Leu Asn Trp Tyr Arg GIn Lys Pro Gly Lys val Pro Lgs Leu Leu Ile
35 40 4

Tyr Ser Ala Ser Asn teu GIn Ser Gly val Pro Ser Arg Phe Ser Gly
50 55 60
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300
327



0773750524seq
ggr Gly ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu GIn Pro
70

Glu Asp val Ala Thr Tyr Tyr Gly GIn Arg Thr Tyr Asn Ala Pro
85 g0 95
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