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HUMAN MONOCLONAL ANTI BODI ES TO BTLA AND METHODS OF USE

Background Positive and negative costimnmulatory signals
w@bk@g/0nised i cal roles in the nodul ati on of B anpPCTTUS®DT/084792

activity, and the nol ecul es that nedi ate these signals

have proven to be effective targets for
HUMANMONOLONABGMNMTBOPBES IO/ BTEds ANRUMETHODS OF USE

addition to T cell receptor (TCR) engagenent, is

required for optimal activation of naive T cells,

BacIShiads negative costimulation is believed to be
ed for the acquisition of immunol ogic tol erance
t oPestlife andsepative casnmhbtdm sugneﬂap]ag rridtaleblee ot the mbdakkibon of
funct.i ons.. |nter th B7.1 or B7.2 on th
B ang W@é@“&*ﬁ%éﬁ?% S e hose piapely havapaven e

effedBvOtREAP ISR nﬁnﬁﬁbﬁw&&ﬁfok eﬁ%so rPY)sf@iQE @%inﬁﬂatﬁm frSaddition to T
signal's that promote T cell proliferation and

cell I@pfmt@*r(@ RR) ghpagemient, nmgmn@efOt optiFCR astigipersé ntive dhiclle,

t vt t. 4
wherggpcg Y ARSI Bl e Spast BB ohs R UFEeT o1
immaislo@t taehnde tbubE dsonsg] {sCharrbamsiet oﬁéffeoﬁsﬁ‘"l’ ce*ﬁeftinctlons
| munol ., 19:565- 594, 2001; Egen eta!.,
Upon pgiagion wittsB 7405 BY.2 ophe surfaead raang%memnég gqsléss(AﬂQ)h

CD2§{%‘?{PER}‘E'\%{/{>§8 @%ﬂ Bl fildr %n@gegc lebgﬁﬂf oRAOHE BRufdtP R

proliferatiomaind differe@8iof in 28Pdrise (‘@TCRI’&g@genednt,,wlﬁl’mhe C&‘S
29-53, 2002; Liang e
hom@lﬁszmaitowmf% lyglsvhf)%e anftggy, (Cgﬁd&«éh@rﬁha&eﬁ fRbiifiohrof Bell

oL NB RS LIS RAONAREN] B, el B il g5 o

2oo1aﬁgexse7m£3Nam¢ﬂr(usumu 6v61ét6131 20(]2r)'_nunity, 11: 423-32,
195y 5 0988 5% BT by 92 B B M o

(Abbl@ét HEBBt. Med. 2998)5-6 BI$ER o EINA ImBLegd 2: 963-9, 2001;
2808-13, 2000), and LICOS (Brodie et al, Cirr. Biol.

Carreyg: ef 833ABnu. RegOmminiale 20129- 3% 200 Udintd e abo€tirn@biat Immunol.,
s T .ce

te
ta: 350 1P, AR oo EL e B R e bRl v gfSiieea
Thest ﬁé\@fcbﬁuﬁmlﬁtoﬁy Ilé;zinds fchleB7LPHOL 1, PD-Lb, {dreepsn et al,
192: 1027- 34, 2000% al'so known as
B7Bﬂ1(£’[§é¥ﬁ>§" @l gmmpgity, 13edP3-3% 19 %ngknq%@g B7RRd
2 04),.
(Yosgﬁ%az ?gn(alg\{;\lnfw& glg?%ﬁt@l(]lzéeng )e?m?fﬁ‘ & eé)?l Plj\%’%mno ‘9’?4 1653-

7, 20860 BAE2 (A0hk)er bi. rBlobd, 96t ogrsammdo@eaﬁmmccomﬂohle et al., Curr.
on. T and B cells. Finally, B7-H3 binds an as

Biol.y B S aree 20, bitkincindusii ersimutaipn GEOShon e vasseb catls,

o ST BN B AORRER BB St e s 1.

4) antdybyllfocyt es (CTLs or Tcs) and sel ecti veI y enhance
200D 34 RS el T EKaI Ve, | Pk 20085 Asg Ko as B7-H1

(Dong et al., Nat. Med., 5, 1365-9, 1999), and PD-L2 (Latchman et al., Nat. Immunol.,
2:261-8, 2001), also known as B7-DC (Tseng ef al., J. Exp. Med., 193, 839-46, 2001) bind
to programmed death 1 (PD-1) receptor on T and B cells.

Finally, B7-H3 binds an as yet currently unknown counter-receptor on activated
T cells, and is reported to enhance proliferation of CD4+ T helper (Th) cells and CD8+
cytotoxic T lymphocytes (CTLs or Tcs) and selectively enhance IFN-y expression
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2002). B7-H3 has al so been reported to be a negative
regul ator (Suh et al, Nat. Immunol., 4, 899-906, 2003;
wee@sathsed al, J.lmunol., 173, 2500-2506, 200BQT/USN00HBE4792
has aI SO been reported to be a negative regul ator (Suh

| nrrunol 4, 899-906, 2003; Prasad
(Chaapval e{]al| Mﬁgr{mmunoiyé, 265%2@@1(;@1120@@ frmanol., 168 6294 7,

t
200 7 AR A0 | S LERAL R G NOYST
4, 390kasi6r 26050 Beasmdérall., _ﬁb.ﬂmh'mgd)lc,alﬂj 1500F 2586 cB0 A3 1-H8 has also been
o RS RSP LSS0 SRR, £ 1 S50 M

al, Jqﬁﬁﬁmlﬁﬁaoayo@mbém and thereby capabl e of
nmodul ati ng 't he actlvatlon and/ or effector functions of

CO8hke idtnisfication oHudditivmat mblesules that bave T eelt ¢ostimptivdrtacovity is

N T M T ST Y T

potemrav@fy@nmapﬁﬁa@fm&tﬁg aRlrl stivind ApdRatiphPR Y Bfodulating
Agents that are cagg e of inhi b|t| ng or elimnatin

COStlﬁlH‘iaé@féétﬁnﬁkﬁeaf}CVhﬁﬁ ganablewif maslutatiog i astivationpndig effector
funcﬁmﬁ %@@é des&nda@;)hjr tl"ég%ﬁs ﬂ&i ﬁ&qn%@e ggf&latm é”ht hfo dftiThe

respdm‘m,lﬁmd hlerr@g‘hlﬁeéesnabﬂeh as adopt ive i rmunot her apy
and._ tunor-specific T cgell ations and direct
¢ ngrerr T e et wne digpsgars ér@Liﬂnewem dfrvefvegrutogpactive
T cel%ca{éﬁgt% agggocg%g d‘%—éﬁ&s 6%&%%&0 Oa?%l%glg nnhél%\ilﬂflg Bxeel%mamég
autoreasiive dj/mphci&yﬁti withe 18conAB0B)singAhe thmuoa pabdnds ability to defend
. ngntln r att %k are highly desirable. In
agalngaga} P&5RS e dPsl@Bnses to many different antigens
( eC8nverddlyS Rl 3hnRP hhxﬂﬁﬁ’@thé} 4 3B¢h ﬁHdbE@&@ﬁanHtﬁ&apy,

detectabl’e, are frequently of insufficient magnitude
eXPanéﬁaicfrfsp@mm dtcel popwlatigsiand diractdhge ss atask @od k8l tumor cells

B e R T e
Egend@ i | Nithee mnadm Bi63 1 &1 8 TWOLY eA%aa%t@a &phbleiof 268N RSB

with the antigen, an adjuvant t serves to enhance
attackﬁ@m&lﬂﬁﬁéﬁ?aé onse to the antigen in the subJ ect .

In%d?&ogeﬁﬁx \grpé r%scéo t%ésqg k'rpan& i anhgénﬂg Qrog ganUgens

to an |geh un aln clircunstance

or tuinbearstigeps) ewhil© detedtabigrar@irequentlpef fn@ﬁ@i@fiﬁﬁﬁlagﬁlt@le to afford
patient receiving a transplant is desirable, and
protea@eh%&alreﬁafhse@aaps@qesssraechaﬁem Asip (@ siferdonemicipqrganisms

or mﬁﬁ?c@fsggﬁesgﬁg th@RlafitiodOS il 1@{[@& Ashatik Qggz{lrgﬁ’msger 9 tlbei su yject,

partic ositive costinulatory sign

in copjunclie with theantipeh) katdjonam thaBseretd toznhancetlye introtine response to
examl B cell activation and the survival of

the a 'ng}e UBiSfer B cells require T cell-derived signals

g ﬁsda‘jéot dRRaH10 tositnh??:’rl @?&?ﬁﬁﬁ’?f rﬁ%éf;%g%sl o Iée'ngﬁlﬁgr certain

~ present on the surface o per eracts
circumistahceSDA0r exantile, tbaisdppomsiof of normal immune responses in a patient

receiving a transplant is desirable, and agents that exhibit such immunosuppressive
activity are highly desirable.

Costimulatory signals, particularly positive costimulatory signals, also play a role
in the modulation of B cell activity. For example, B cell activation and the survival of

germinal center B cells require T cell-derived signals in addition to stimulation by antigen.
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B cells, and nedi ates many such T-cell dependent
effects in B cells. The protein BTLA (B and T

wO 200pl0osyd € attenuator) is a nenber of the CD28CT/HMOI0§/084792
of receptors that also incl udes CD28, CTLA-4,

and PD-1. The initial nenbe of the f % mgf
CD4f) gemd mwt@mﬁ@@v@a@oofwmeaﬁ&@ Ipisaracds Wététﬁﬁj‘%ont e surface of
! | it the addit
B ce@#%&ehﬁongﬁxﬁg P }E'fglle 1 d@é%ﬁ%xﬁ%ﬁ%@ds iPW dagst he addition

nonoc et al. ?1999) Nat ur e
39’Yhe2@r3te2tﬁBILHa(m Btyngihocytd a8&juatarmsacgenbaof the CD28

fai b PR AL 13 TG HBFLGLPbrt | RcrICOS) 8 PTG i,

memBasOf h?c%a&% nc§§§ ah@mvb@sw&e Qe el Wﬂﬁbﬁé&ﬁl effects on
stimlatory signals, anal ogous to CTLA- In the

augnpnéise el pholfgetivg follomting BFl2dditioh of mnpclm aghbdies (Hutloff

f azg(:]gggﬁ?%érﬁaigz&%g%gi BafSher P@%}é’gj Fn’gngz?n%%'e}n%s £0:247-260).
BTLA Wigais@hvered Ihougibdiftefifd Zor cﬂﬁ&éhﬂal Wkgiesdiacii TIg1 aglls. In
i ntact BTLA gene show higher titers to DNP-KLH

additiers BT Lfwhasi begr desiibad as Bieviding regebyr Sumadpiorysigyals, gnglagous to
CTL%&{@? ?re":s‘énc@ Iof a !1 'E‘%Lg@ Mb4 ’an@ %ﬁ)f O@ﬁb% actévated

38 Vir 08 entr lator) ist ougt to
T-cells gmvdreﬁmredB]EL%pr(oEmﬂdn;anétpraiifera(xaxﬁ)(Iﬁ)elg\atal Vidwonnobl., 175,

98:
64200533000 Mg nglint wm Byt By beagny TR ALY APk
postfi ﬁ&ﬂ%ﬁ&l B H-Ay ingleekHRENDHI b Em DY HEE emn}véﬁ IhEnol., 4,

esired. Summary The present disclosure provides
670-630 2803 HivRNC(herpas viaw éritydhetatod)rs panglhtdabar ligandifor BTLA

oI35, O, 0L S DR P TR N e s

USRrapentigsidinel ude, for exanple, high affinity binding
to human BTLA, but | ackin g subst anti al

cr dseordinglyt hgants,theli repognineehl lebzsd nethodspf usipgjsuchyggents, are
desirl . Still further, antibodies of the disclosure have
5€en shown to nodul ate i nmune responses. Accordingly,
anot her aspect of the disclosure pertains to nethods
of nodul ating i nMmune responses using anti-BTLA
Sumadriybodi es. I n particular, the disclosure provides a

od of sti latin . .S0, the
ifg? B dﬁfsgléwa é’§°ng"r?é§CH HPHP?S%EWE P{‘P‘h‘g‘@% Bupartigar
humﬁﬁ'fﬁ%ﬁo&@ﬁh %nﬁledYésV@lafﬁhH‘% B R et %Qﬁﬂbﬁ%h%&us'd&m%
aspec di scl osure pert ains to an i1 sol ated
propaprecThsa Iprmttlds aubjudep foramample] bigh affinityi bigdipg ta onan BTLA,

f th ti.bod i t | t f ...
but kA GBI peY Bt (el . 3 LA i Rl 1St
furtlrér KBRbodtesorkie alscm)ﬁfre h@@%e@ﬁ’ih&ﬂf—‘ﬁ) Hedulse Rahns ke%bbﬁ/ses

bi'nd to human Trk CD28, CTLA-4, PD-1 or |CCS;

Accaordinighyi, asothé¢reaspian df ﬂpg disclasneertainp T methods of modulat(mg 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 vivo 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:

(2) binds to human BTLA with a Kp of 1 x 107 M or less;
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In sone enbodi nents the antibody further: (a)
stinmulates T-cell response; (b) stinulates antibody

WO e®ponsSes; (c) inhibits tunmor cell growth in RCTUS2007/084792
Preferably the antibody is a human anti body, although

in alternative e di.nents the [ f;0 .

ex Ao e T MRIAABI Y PG ST, SaT Badhp dror 1COS:

hur@anj ka3 biReRY of HVENITE Bangf.erred enbodi nents, the

ant1’body binds to human BTLA with a KD of 5 x | C8M or
In sdres smbadineststtiee dnitbady BFth&arwi th a KD of 1X | 08 M or

Iezé, bi nlgf g.oettﬁurmn BTLAwth a KD of 5 x 10 9 Mor

| e$%), SHPUAERdSCL IR BTLA with a KD of between 1

x| @ BMiankeb axtiddykeddonsdd; anot her embodi ment, the

di scl osure provides an isol ated nonocl onal anti body,

or (enirhifeis thinatealierpwit #0Wva her eof , wherein the
N8 PRY S 33 i gl i hbffintents th
re B BR KPS PR 50, SURALAR D BINE B
antiNedyl @llbe, foe gkanpleanpuiisesntindgd chomade dntéhedyenbemanized
selected fromthe group consisting of SEQ ID NGs: 1,
antibody3 4, 5, 6, 74, and 85; and (b) a human light chain
var] | | 1P BirRS kEhSRMBTER with a Kp of
Lo B P RIS A A SRS SERBTER vi o Koo
5 x 80 ™1 orlless, bihds i?hus BYBA Wi a EpdoBbx 107 M ar lesy dinds to human

mbodi nent s, the, [ ef ant] hod Cces
BTIRA A0 kel o Va2l & g ot g Thanthd Kb hefyeen 1
x1033ﬁ9&£F§1@ﬂ0§EQ ID NO 1; and (b) a light chain

variable region conprising the amno acid sequence of,
SEQn laBothe @nbatimehtethealisstasniseprayiteshandigolatsapronpetonal agfibody,

a.heavy chain. variable . region c i sin h ' .
or MR ok R 83 a5 B Aoh B Mo
BTVAW AP Rf&EelcoMi68dyPEdnpritéhg: he ani no acid sequence of
SEQ ID NO 8; or the reference anti body conpri ses:

.

(a)
&) hdmmandisayynchear varisbte tegighsAMPOAHHANATREC eHE sagHeRee selected

ci d,sequence .of S ; (B)g &4l .chain
?’8@[ thE 188 Wpecé’flgﬁtl%?igbrf;(?ilﬁg&%(?%el’ g’% A 09’a6é ?é’ égg;%s é%{g&el of
85Q HuhdNQigh? cRdin Vhgablefegiddnoenpaidesd dpalyinoanjdrsegesice 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:
(a) 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 3; and (b) a light chain
W@ 200844560 r egi on conpri sing the am no aci d seqREnts2001/084792
SEQ ID NO 10; or the reference anti body conpri ses:
(a) a heavy chain variable region conprising the am no
or thearsfatersegnebly coMpBEGR: | D NO 4; and (b) a light chain
ari abl e region, conpri sing..t ] - [ .
ARPY T o P Lpdr bR NP 45 AR LSEQ D No
3{&Md a heavy chain variable region conprising the am no

acid sequence of SEQID NGO 5; and (b) a |ight [
(Warlighbrlain seiable ©6IPPBCPEIPHEINE e ARNAGCHSCAULE] eéggé @fNO:
1 EQ ID NO 12; or the reference antibody conpri ses:
a) a heavy chain variable region conprising the am no
or thaefdexequabedy @mBis€3:| D NO 6; and (b) a Iight chain

variabl e regi on conprising the amino aci d seqgue .
(SRR e PblsropRa coupLr R D sgdy e phage b No:
4{&)4 a heavy chain variable region conprising the am no
acid sequence of SEQ ID NO 74; and (gis a light chain
(arlight tlenin egriabte wgimproogipniginghke amninegicalcieduensg@éRER 1o NO:
1 EQ ID NO 75; or the reference anti body conpri ses:

a) a heavy chain variable region conprising the am no

or th@ e RRUUAPEE Wmpeis€d:| D NO 74; and (b) a light chain
vari abl e region conprising the am no aci d sequence

(BRbepYy fioin V@iablsrregivg cPBPEFIBA e UNOP BIGSCRURE? PE%EQ% NO:
5(51{}(1 a heavy chain variable region conprising the an no
acid sequence of SEQ ID NO 85; and(b) a light chain

(W)a ligho Cleain egiiahie fgigardogipiginghke aninoacatiequargwéSER 10 NO:
i %;EQ I D NO

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:
(2) 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
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86. I n another aspect, the disclosure pertains to an
i sol ated nonocl onal anti body, or an antigen-bi ndi ng
WQEooBloised her eof , conpri sing a heavy chai n varP@bUgs2007/084792
region that is the product of or derived froma human
VH 2-05 gene, wherein the antibody specifically binds
(might vhain ypriatlomgion dogrisag the awigesihisaperse it 8§Q ID NO:
8 nocl onal anti body, or an anti genbi nding portion
hereof, conprising a heavy chain variable region that
[ sIntalnethpr agpoct thefdisetosderpevteits o amisaladmaomodidnal #fibody, or an
ene, wherein the_antibody eC| fi caI i nds BTLA.
antigPBITinggisNen BoreabCRBIPISG Allrawy chath yatableareing bl g

prod@d?tcf BPEYived ?ro"f’r{‘a ﬁﬂ&hﬂ@ﬂﬂbﬁﬁ" Qérﬁ%wﬁ@rrdd @8 ah éi?%f)emﬁcaﬂy binds

onprising a heavy chain variable region th
BTLar d‘dhacdusctn‘sumrfudmrlw@ddésra@nsdaﬂad mmmovllelnaﬂ BYbodn @r an antigen-
ecifi i nds

bind g QRSB SRR RET s SO ILST e vobaP PO RBRE Bhgfoduct of o

derivad Hob P& Muma Van-ANidng Rhdreintthe gntiddy ispetifihigiyeiids BTLA. The
conprising a heavy chain variable region that is the

disclpyuseifrsthepproides|ar isplagedipenacionaliprtibodiHar 20 agigen-binding portion
there %r fﬁgﬂsﬂhg gfhgﬁih&%ﬂyvﬁﬁg r@éx‘(‘sﬂltﬂax 1ﬁbt'hE ggpd%-cq‘ﬁ r Bfived from a

sur er rovi ES an nDnoc ona

humzaﬂVh esdygeneyrwisdieia ld gﬁiboby E}dﬂciﬁ}:aﬂp biridoBTIlrer €né disclosure
conprising a heavy chain variable region that is t hﬁ
furthey RraviIes ¥t isglatedaranpetpn BioaT AR agiigensainding gortion thereof,

comﬁé’ﬁg{ée% h: atvg %?QH tvhlk?é’tqé/ r@REChE S ald ﬁfo{?ﬁc@ ds 01Ba_éri%e -fxtb?n a human

urt her pr des an 1I'so nnnoc onal
Vu 3tk gelnodwherein tMamfmdg epﬁctﬁaatiy bgnds dﬂfhmnThth diselofyre further
co ris'n a light in variabl.e regi.on that t he
proviIPO RSP g G OP i 2 ACHE-V R RBIGerberedt
comMM&, Heaw ShaR vhBAY regRACHhA is ald pfo&hdﬂ 46 oRddsved TS a human

di scl osure further provides an isol ated nonocl onal

Vi 3aidt gebodwher@m thmararbpdjg epecifically binds &L sonThdiselgsure further

proviBORLSD R el B s RO SRR s B hsreb
compi@iced RghtRBaiaVatisleyesiedf is ¢iad prvdidtodsr Eelvdd fBA€a human Vi

di scl osure further prOV|des an 1 sol ated nonocl ona

A27 gens, bbEipin e aah @mslpg@ﬁcad yrkdndigB bt i1ds disekasagstfurther provides
an lsgﬁ{gg cfﬂo@?mgl drd QQ&X} %;1 Qnt}l]g 'tﬁmhﬁ% E)@&i ﬂ%i}ggft cérﬁpxrl:ﬁx?g a light

eﬂ

chaml\ifz&rablel’reglhﬁ tien g the gyodaipietidr IdeabéMr@nmdmrﬁﬁLW LTSI gene wherein
dLscIosurg further r0VI es.an i sol ated mynocl on
1

the agipadysagsi %IIYamn%ﬁql% The ﬁéﬁ%@%@@%&@‘ﬁ@?%lsaated
1 i
mon G LBy Por %Zﬁ?%%éﬂ% OGRS ShobiSRE o gt B
variablearegioh itlix dyths peeiuti afalr Idgrivedlem BTHuanl Vig E 1ppedecwhertin the
odi nent., . the _disclosure provides an .isol ated
antibig RNy Bl @?&% 166 il ahes %@ﬁermrﬂﬂﬁw?@ieéwonmbml
tibb /67 8h anfi QAPE B JordloRhné &e MpdiAk B 1ERT dal $urfaBRI:0
anlo?fa huﬁ%n VHé-OSQggne d a§ 8 ﬂ%ﬁféchgﬁn varalar!gm1
that is ¢lgfi modwft ofiohderived WikmA2 Hurgem é{x 04 gene, wherein the antibody
specifically binds BTLA.
In a 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 Vg A27 gene;
wherein the antibody specifically binds to BTLA.
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wherein the anti body specifically binds to BTLA. In

anot her preferred enbodi nent, the disclosure provides
w@eoos®ndset ed nonocl onal anti body, or an anti gePCDUSOTIOR4792

portion thereof, conprising: (a) a heavy chain

vari abl e region of a human VH 2-70 gene; and @% a

| i lgtenotbpprateyss fiuemélmfé@tb%d’éﬁloalrﬁmﬁé/#i@&m@l gonoclonal

. rei c ds to BTLA. In
antlba dtOEéI? a’tf)tg%p @%‘gg&gﬁ%ﬁgsﬁgﬁﬁﬁﬁnﬁ%cl osure provides
an(a) sbéa@e:ﬁamauaﬂ»lem@xomnf a baodyy Va2-Hhgauet argen- bi ndi ng

portion thereof riskng: (a), a heav _chaln
adiﬂﬁ afieht %@WﬁlaBlF AR g\‘)‘ﬁgl 59“1{;17e ® and (b) a
wherlmlngﬂé arfifRip s;ye%sﬂ@% ®if@% BTl a human VKLI 8 gene;
wherein the antibody specifically binds to BTLA. In

arﬂotaheﬁlepprefeered@mb@dmt,rtbﬁtilscltom;e oreddessorisolgedyiogegonal
an isolate Qr._an anti gen-bi ndi ng

antiofy.of G Spiepagrat idion et S i,y "charn

V%a?}@ﬁézﬁzy%ﬁlﬂn%n@lﬁle 2edbiifBAa Minndn §9 498Ngenepat (b) a
t chain varjable region of a human VKA27 gene;

wh(gb ajlight heingyrriablsdgeisp ot p hpwan Mx iSeese: o BTLA. In
“mmgﬁﬂﬂb g@gggﬁ% <ngqgﬁgdg?l Odthe di scl osure provides

or an anti gen- bi ndi ng
poﬁntanothlet peferd enthodpnérs) thg z:hs(;h));uxa phaadgs anhisilated monoclonal
ri abl e regiagn,of a hunan VtH 3-20.gene; and (b) a
antibp I?Fa%ﬁ%ﬁl%?n\}’éﬁha%%ﬁwéé B lofOBPIHIEN V KLI 5 gene;

\é' Anfaki 91@¥eg39@8f i hﬁxﬁflulx /e W?eﬂeoaﬁl—“—p\ I'n

erre enbodi ment, the disclosure provides
an(b) )8 dxlght @mmmblecrngbn afit ihbmdly Vxokh2hgergnt i gen- bi ndi ng

i on.,t her eof a) a heavy chain
“hm'5%?%@?&mpéa?%ﬁﬁgﬁyggﬁﬁﬁgﬁ%%ﬁs 33 gene; and (b) a
i El%oﬁléﬁgxféfétﬁzfdl A oRirh&8] @B dRtlogurl WreAddédds88e monoclonal
wherein the anti body specifically binds to BTLA. In

antibadpton en apligendripdiss eativdithesnel, cerppridngcl osur e provides

gg@gge@ SAIRpEREELoEB} L RO Vi a0l hgen bindi ng

abilght dtagi wiiiabfe ragion AR hidad V&L @egtﬁ,e and (b) a
t chain variable reglon of a human VKA27 gene;

Wherméh@ﬁﬁlmﬁésawﬁ%d yindsde Bliléal |y binds to BTLA. In
anQtne hepgxg%&ferd 91? 'Xﬂﬁ%r@ehls &Q&?ﬁé&h&%{@m&&gm@ 8@10na1

an | so nonoc ant' bod an antigen

antibpdy tdr an ahfigemelsihding popionghergof, comprising:

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

(b) a light chain variable region of a human Vx 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 Vg A27 gene;
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(a) a heavy chain variable region of a human VH 2-05
gene; and (b) a light chain variable region of a human
WO/RARB76§ene; wherei n t he anti body specifically PCHUS200T084792

BTLA. I n another aspect, the disclosure provides an
I sol ated nonocl onal anti body, or antigen binding
wherpiorth¢ anfibody spesf ficallypprdsdd BJ:LAa heavy chain vari abl e

regi on.that coppri.ses. CDRl,. CDR2 ;

) et Ao IR e RR i R AR s P AU EREERor
antigen 6B fRcorCBBRos @aUpAGRS: wherein: (a) the heavy

chai n variable regi on CDR3 sequence conprises _an _am no

act Beayy ghap varigllp &gienthat eamarises &P&}pcﬁ% pR¢ CRRptequences;

SEQ {1 D . . . ,

conser VAT Rerife refon 83 coiirisd ooRY; PG REPTO

chseiqnencas,i abl e regi on CDR3 sequence conprises an am no

aci d sequence selected fromthe group consisting of
whereisy | D NOs: 46, 47, 48, 49, 50, 51, 52, 82, 92, and

97¢ ' InfCISRY | dh@mgRises ainfndlacid
th(ea) g%ﬁegg}gé%g%g%g%%ca ?);1/1 Gb?ﬁ%lé ugnhurmn é%SLA. -

Pr eslqeerabsylected &ohethe graipaionsiviang a3 Q fie giOm 26082 28, 29, 30,
se ce ri ses an..amnq..acid uence sel ected
fr g#?? haé‘d;%’bé 8‘3??55@??’%’803 1cgtrwr}§§§% (?fg sequences of
SE@) kHe 108 chadf varddble RgiondSDR34equdhce Jéindprimﬁ aB Gmirdndid

n

conservative nodifications thereof; a the [

c hegAHerPa SFaRFe fioaLihe BraDRRnSSRBHCER Hpi0s 48, ‘g{:t@rﬁ*% e0;
am 172ty s o ek Eo (AT BAECRUGTRIREI4T0, 0

43(c) &, anfibodyBshecifitallpbicid 9 fo, hameh BOhaer vati ve
nodi fi cati ons thereof. Preferably, the heavy chain .
va?’iegﬁéiﬂéysrtlé@ﬁ%ﬁ‘{yémn @Eable resion i SSEUCTISR COMPHIFS ARjaghino

oid SRS SEIE 5fh  Lhepuigtigyel g

NOs720, 24n22, 23, 24134, thnaseé BY anidwensapditive caidieaionhthesof;; and the

...and the light chain variable region CDR seqguence
ight Bt raele Spiort A S PR GBS SR PERRLET P Rapeclected
fromgﬁ@g'xf@)ug Qﬂﬁsﬁs‘-’zﬁlgrb@ aRfinAABid Qecgeh&:s SEIBONCEN0Rf 35E 41D42, 43, 44,
NOs: 32, 33, 34, 35, 36, 37, 38, 80, 90, and 95, and

45, 8¢ o @nd 86 and copshirfatiygmigshBcations thefeof!| Rrefesablsinibe heavy chain

. ect di scl osure provi des an.. sol at ed nogl onal
varia§RAEER (I SREn I A E e A0 BB S ARAP L AR
grouf e6¥idtiHk BY amitteRYY segahdes ASE@IDENOs0i Q05 219 12, 18,9177, and

chai n vari abl e regl on, wherein: (a) the heavy chain

87, apd eprashativepiogice pisrthersat; and diei light elesiin) vareapleregiont (AR L
oo e b OIS0 CHRIE LA, L B SRR
acid sequences of SEQ ID NOs: 32, 33, 34, 35, 36, 37, 38, 80, 90, and 95, and
conservative modifications 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:

(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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NGs: 1, 2, 3, 4, 5, 6, 74, and 85;(b) the light chain
vari abl e region conprises an am no acid sequence t hat
w0 200an7d5e@st 80% honol ogous to an ami no aci d SEPOUESINE7/084792
sel ected fromthe group consisting of SEQ ID I\IOs 7,
9, 10, /11, 12 13, 75, 76, and 86; t he bo
lswfa% light dhaimayrrriahie ACEipR FOGPIRSCS A1 FIind g %ﬂ%‘?nﬁe %t is 'ﬂ-a“

80%?&@%&%8%1{0' a{?%%%lgg 9ER Plensy! Qﬁé@&f fré‘rlnltbfe Ex‘oﬁ? cbx@slsﬂiﬂ@ﬁﬂ‘ SEQID

CILA-4 or 1COS. In a preferred
NOerfhc%dQnt(ntll the3amn,i7boahide’d; addl tionally inhibit

bi.ndi n ne or . nore ds. (e

Gouths iy P o Jurgpn By e t‘g% T¥ag° %Nﬁw%sd%}gdnay
QME bﬁz@oda%o% n&%sst&ftlau? %nﬁitheﬁmfaﬁqtﬂd]s epD!1i, sD2d, CTLA-4 or
above. In preferred enbodiments, the di scl osur e

IC@%.ovi des an i sol ated nonocl onal anti body, or antigen

© LRt Bbortiat® he R S on R N3MnEBAUE or
mo&EMEAq%aﬁa 8g 2tpr'CDASI sting of SEQ ID NGs: 14,
16, 17, and 87; (b) a heavy chain

v ar Aé@lﬁl@nalég@rcﬂitemelﬁoﬁhﬁ ANERASY Ay GOmRIEC 48P 4T @@a%ﬁqté% other
fea selc:%E gmthe group consisting of SEQ I D NGs: 20,
Q 24, 25, 78, and 88; (c) a heavy chain
var g fered @mﬂd{ﬁm& clmfbfdl@surtgpmmdmmmohmddnmmb e
sel ected fromthe g roup consi sting of SEQ I D NGs: 26,
antgbpdy g antigen bipding portipg t %fﬁ%ifSS@“Pr(‘%?g'a | i ght chain

g{ 4 ﬁ%lvg Pglg'r}l]gx??] 1&9@35{1%0 1§ng%ﬂ1aﬁﬁn@§élg he&ﬁﬂﬁ@é‘&fécted

oup consi sti ng
fro3he gebupIbnsiStng QTASECBB) NEB: 19015, élﬁ,d17958 ](98)77,a’aﬂdl 8§ht

chai ar ab| e
Ib5 Berea ch PR e e TR Pp o AR f e dRhsk glected
1 d
fropi e gifip Bisthle o0 A N 20 e e, e

E(8)) mbeaarglchame/quebic ecgial 6PREcompuivingta agrine peid semiesed sedpcted

froghe P QPR ing S BB bt 17 o8 £ B e e A% A7

Rugh ﬁ%ﬁt%a&%‘aﬂl@tré Bn CORY éo‘hﬁﬁrm zﬁmh@ v s@dilf:dnﬁe selected
vari abl e region conprisin

fromethe grasipaionsisiéng effiEQ HagiQm 3 ch‘épﬁﬁsWnéSSEQgP{m‘ic%

28t gt SR 8 YRR Rl S bR e PRIk {fectea
frofOMP gt 8DR§§E@§@ X0 IBNOS: 89, 40, Uil AT, 46w, A58, I9abdrﬁl 96; and

regi on npri sing SE IDNO 39; and(f)all t1
o helu ahriaprgatle greoen OBAHFING] %@stqlésmen%se ected

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.
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:

(2) a heavy chain variable region CDR1 comprising SEQ ID NO: 15;
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Anot her preferred conbinati on conprises: (a) a heavy
chain variable region CDRI conprising SEQ ID NO 15;

W@ Rjosaz7dseavy chain vari abl e regi on CDR2 conpr i BCTYSSBEQ84792
IDNO 2 1; (c) a heavy chain variable region CDR3
conprising SEQ ID NO 27; (d) a light chain variable
r eth) erhe@nRPhagovgtabld 1egioSERR Dediaprisay SEQ)IDaNDE @hl

ol ARy AR Bl R R R Bk s BRRE Wohgt <1 ng
SEQ) D N oA varkib®d Re1onfTBR € cbRerisia EQaI‘D RO: 33

conprises: (a) a heavy chain variable region

(ﬁ)|a|I@h@agE@rlafblmmyéiD%yorapma&§E Novhéemm e
\/
gf? Qlﬁ&arl Gir) b eﬁjggﬁg&%fi pn‘%&‘S‘g%SEggéﬁB % y28
Anomdx) pmfdrreghbmbhatmnvampakﬁse regi on g:lDRI corrprl sing SEQ
er e
hgilwgd%%ar{ﬁlbkdegmfbaféfﬂa\é%%r?sang SE@ clﬁQr ho;
va( t)alesy vy &P Par{aBiBe G RARTDRY B8mpihs BENGD ®8: oAnot her

pre erred conbi nation conprises: (a) a heavy (:I%a’l n
va(d) albeavyr @girover@bRI regiom@DR3 ngmBihg SEQID N6; 2§:b) a

23 FA R R G PR PP RN BN OORSY | 5i no.

SE@Q) bR tha%Svar(a@)e g iohmR,@ B&hﬁné{ﬁ‘% SBOI1® Negk PrnEDR
co rls SEQIDNO 35; (e) a light chain variable

aHgopRpincwebieseeign SEX) @INQDISH@SE@da N®)4% | i ght
AHO'%nrgérEfe\ﬁ%ﬁc $1Ib§1a{1 0(91{]1 conpri si ng SEQ I D NO. 49.

err e i'hat i on conprises: (a) a heavy

c h@i) 8 heawi c&lfalrEverr&bleQBg@ﬁ)@DEDmﬁpﬁsmgSE@@' NONG; 17,
Ez a_heavy chaln vari abl e region con‘prlsmg SEQ

e e%w hayy vagiahleaggion (P iR2 Q%IPP%P&SEQQIDONO

gsyalhé%%%[h%%g})ggﬁ%@gg@% Rpbridh sgg 5 abl e
c héi) a light ¢hal ea?aé@i 1©pioGH2R t oomprishg @EQEIQ ND B\IQ 43
I L TS

COfP4 hg@csoha{naoanam@% ¥n @mmca{ﬁﬁris%@ SEQFOIND. 4R

conprising S a heavy chain variabl e
AnOﬂlé@?f@ﬁ:H@d)Rmetmpom s¢>rngr1®EQ I D NO 24; (c) a heavy

TN e S T, NI T
| Q)Nehedvhi chain variable region CDR2 comprising SEQ ID NO: 23;
(¢) 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 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
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(e) a light chain variable region CDR2 conprising SEQ
ID NO 44; and (f) a light chain variable regi on CDR3
w@opTessing SEQ | D NO 51. Anot her preferred PCT/US2007/084792
combi nati on conprises:(a) a heavy chain variable
re ion CDR conprising SEQ ID NO 19; é& a heavy
) A hoatn c&lblrevar@giedﬁglm@&bmp@mggs AINONG; 25;

I SE
‘D)bm%h@%%%?%ﬂ AT U TR A eR U
Comvalhsav’jg:hSEQ/dr@bN@engB CHE c@n;brmtg SEQADN@agi;abl e
conpri si ngE%%{ID NO. 45; and (f) _a |ight
ch@ Al hgaP shai} vArraglf 1§10 L6oppiisnsSEQHD NE: Ak 52.

’ ( vy
O OB RS SI E,  SERUERY o)
( bl aligma)hyincxrmiahlevagmmﬁﬂ?éUmmmmrmdbmﬁm $.ng SEQ
D NO 7&; I% eavg chal n vari abl e regi on CDR3
Anot}é%frafﬁegﬁ §° E%apﬁlfi@“ %S (d) a light chain variable

e@) Qe ABRhaROMPRbRIBgoSEDH D SE@IDNO! ght
chal n Sarl ag | e rte:gl gngo condgﬁrésﬁ% %Q I'D NO 81;

and) ethpavy ¢haghvarighle mgivaiGRIR eompidieg) SEORD MOnpsi si ng

E@)r b redis oty vl TehoR T (n iR s aNo %,
élli%hﬂ@aSEQriaBld\i@gloﬁtDRp):or%%hﬁﬂg/SEQrIE NOvV8e; abl e

SE h
r ﬁgb g?lgbfr Ghais @mg%usrlégl%cﬁg% @mpnssmgn@Eééé Tt?(t) ﬁg\éng 9;

(B gilip R YaHA B L Ao fBO S8R0/ 109 S5

Anothmmefeﬁiedgoxﬁli@aﬁal Nonpriaks: and (f) a light chain ]
| e regjon | i.sing SEQ I D 2. . Anot her
bria) e SITHAD R OB A LasmPrie %Ef?é’aﬁwc%a. :

% b) a
ch\b/?/l?%ﬁva}{%g{/rgﬁgggée eg%%@CDRzéggglnéprl sing SEle D NO

78() ¢ byavy dhemvwariehlziregiva (DA eompiimnSKDRD NON§H;i si ng

So IPP@P‘}?ﬂma@@rfg@q@%é?ﬁ%E?&'gﬂﬁf%%ﬁ@ﬁ@ IHSQQ& abl e
r e@h 8 NghIRAirCRMAbieSkfion SR &&RSI@SE@Q ND) 9@ aha g ht

chain variabl e region CDR3 conprisin

Ot (5o# lighteharadablresion CER fompising é@lN@ 920r
An()tﬁ& aﬂr&%ﬂﬁg’ Loding.p {;&'n{g)rrx]ssest hereof, conprise: (a) a

aln varra i'on conprising an am no acid
se@ye h@aﬁfy&ﬁbﬁp\ia@ldblferr@g’fbﬁ CHRI WSS BQIDNOf 78EQ | D
NGs: 1, 2, 3, 4, 5, 6, 74, and 85; and
(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
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(b) a light chain variable region conprising an am no

aci d sequence selected fromthe group consisting of
WEHQSHDBSMOs: 7, 8, 9, 10, 11, 12, 13, 75, 76, BCMUSBHN7/084792

wherein the anti body specifically binds BTLA A

preferred conbi nati on conprises:(a) a heavy chain

(9)er heatsy ehain yrorble srgyr einmyisittgcthe pinmy aéd ayepgeh SEQID NO:
1_an§EQ IDNO 1; and (b) a light chain variable region
>7Cconprising the am no acid sequence of SEQ ID NO 7

(Bolifierchpinefiaable degiontompddignthe amind sed sequagceanfisEyiD NO: 7
chai n_variabl e region conprising the amno acid
Anothgiprefed SPMBHAIPHONPIIES: and (b) a |ight chain

RSP RS RR S 51 Ko s P NO:
2;anla) a heavy chain variable region conprising the am no
cid sequence of SEQ ID NO. 3. and (b)..a |light '
(B4 hafeleRagraRle corich ranmi e e B s Pepe SR asiR) fi o
g SEQID NO 9. Another preferred conbi nati on conpri ses:

tg\g) a heavy chain variable region conprising the am no
Another prekeigdenadingtioSEQNPsaRO; 3; and (b) a |ight chain

B Tl FSH AR 2R TR e dgeanstcio o

3;andonpri ses: (a) a heavy chain variabl e region
conPri sing the am no acid_sequence of SEQ ID NQ 4
(Bhrilighfychain vagiable cegipm cumpiiang we rEEnQACiE svipenes f$EG D NO:
am no acid sequence of SEQ ID NO 11. Anot her
preferred conbi nati on conprises: (a) a heavy chain
Anothar prafdiredrcegiborztionpmpssesg t he am no aci d sequence of

SR i e Bl B S B v
3; apnot her preferred conbi nation conprises:

(b) a light chain variable region comprising the amino acid sequence of SEQ ID NO:
10.
Another preferred combination comprises:

(a) a heavy chain variable region comprising the amino 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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(a) a heavy chain variable region conprising the am no
acid sequence of SEQ ID NO 6; and (b) a light chain
W@ 200844560 r egi on conpri sing the am no aci d seqREnts2001/084792
SEQ I D NO 13. Another preferred conbi nation
conprises: (a) a heavy chain variable 2§£ion conprisiqg
(Bheheayly sbaiaciatakle gesserc eoraprisSEChe BN ackdi sequprpe(@SEL 1D NO:
74 a{nidght chain variabl e region conprising the anm no acid
>’sequence of SEQ ID NGO 75. Another preferred
(eypatigiadhhidnygiablerrtges corfpgisiag theawyine bad sequanteadtl SEQ [D NO:
regi on conprising the am no acid sequence of SEQ ID
75 NO 74; and (b) a light chain variable region
Anofi@ efe?fe'ag:o%d?)%la"i’i Qan}gﬁke@:_sequence of SEQID NO 76.
Anot her preterred conbination conprises: (a) a heavy
(ehahenvyahiiablasable gégion conpisisg thg atrieo amd sepuadechf SEQ ID NO:
4. %gquence of SEQID NO 85; and (b) a light chain
>Ydriable region conprising the am no acid sequence of
@}@n?ﬁ% dNGIn B8iabiEhegianthpHiiRs tiRfantiRe adlld s6duRhEl 6 SN ID NO:
be, for exanple, full-length antibodies, tor exanple
76. of an 1gd or | g isotype. Aternatively, the
i | es n nt | y fragnents, such as Fab or
Ano@%ém%%%#%éﬁéﬁ¥%£88?Oépﬁgfé chain anti bodi es. The
(@) 8 bty wheinalasiablp replod esmprisind1ie RatENLdi¢ 8d@etegd'SE) MY NO:
an anti body of the disclosure, or antigen-binding

53*}5’6‘rti on thereof, linked to a therapeutic agent, such
r : .
AP R BeBoh SRS} HE ol 988 el orsEQ IO O

86. conprising an anti body, or antigen-binding portion

thereof, of t di.scl osure, linked to a second . ..

fu ?%tl%m ?&iﬁlhcg%q%cag tm, F@@?‘%‘ﬁ?lebwwg ant.lbodles, for
exarSP8 oF fh BIG Vol 3@ 1SSk, 3l RAMLy, He ARbbEBScAN BiBody

portion thereof. Conlpositions conprising an antibody,
fragmentarsuclyenFa erdiabd? fegmemws or mgkeothainmntibadtahoconj ugat e

or ﬁ%ﬁge@i fic rmlre&:gl e of the di.scltggur efis.and 2 thody of the

ph S0PE A5 Prat P BT OSP NP S CUPRIE 3 y
disclRb@¥] slegtigiBinging pRetich Mee8f UinRed ®NCMBiapeutichent, such as a

anti bodi es, or antigen-bi nding portions thereof, of

cytotoprén e siarivgciive isetepal e dpdetwpaalseproyides nbispeafr xnlgcale
comgﬁsiyx\g lculx aﬁ?oo%ﬁp&rea%ﬁhgrﬂbinding 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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vectors conprising such nucleic acids and host cells

conprising such expression vectors. Myreover, the
WeIR®shDEser e provi des a transgeni c nouse conpriBETES2007/084792

human i nmunogl obul i n heavy and |ight chain transgenes,

wherei n the nouse expresses an anti body of the

di m:yem snother apeatethe dssslohnyrb rplrmodmsa rpﬂhp@mémdul@tmgmmmune

erein t.he hybri. bod
respQe 1 SRR CPRPg Gmaees RuBe ST HiGnfPad S en-
bmdﬁ{g%r@&ﬁth@rea’@tolﬁ% AfcloRehRh G d ind iR espofSIaRREs bkt is
a subject conprising admnistering to the subj ect the

modalateidp d’d@ferabty, éhﬁain@éncbi ofcthe displostre snhankes: sémulates of fgreases the

LB RS B R AR B

1nh1‘t§its§ﬁ3dﬁ§d$fc@ s@ﬁﬂ?&ﬁéﬁ&e iiBtriuAe E@pmedﬁ tHersubeases t he

S B IS LRk AT UBBEA PR bt e
o ORGP 5 TG DTSSR G MU RSN e amonn
of an - BiILIAnzgmt@bdwytdn aotﬁgdnbhsmdmg @btt®nithereofs Ulhe@otibodies of the
oo BT L 0 S BB 5L AL s cnte

used8RiEROQY in &fmlﬁﬁéticgle\ﬂnlbhrﬂ%tﬂﬁm% 4:t®0dy bemeafsclotire). For
anti bodi es of the disclosure are preferred for use in

exanple, axatimorc.dluntwoizgh oo fillyrhuarani aog T FL Anntibestyi ces be apedia the
ea or in.,conbination with an anti-BTLA
meﬂﬁ)ﬁt %@Hé lélg%llrﬁ%r Ho8% osure). For exanple, a chineric,
humRRifzekr aspetytieydisulorare grovidesd bdtatof bx@dﬁ/nglﬁﬂnhﬁtious
used in the nethod of inhibiting tunmor growth. In
diseqsgrin pepbigepeRprisiadmigisiesog ﬂ@asv@wt@éberap%@ﬁﬂadef&me
amo{l teoq{a}x%guéﬁll" dgfaﬁﬁ&%dg/ugr At gﬁ%ﬁmd‘u% ﬁorﬁ&p{h%f&f The antibodies of
nprising a
the dli@(ﬁ@ﬁ@aﬁe ipeettrirad o Liecini themﬂmdmlthmﬁg}ﬁnhamhn -HIMLA antibodies can
anti bod or ant.i en bjndln t|on t f..The
be usgak nBIEH] (08 s hatiATSIL an AR g é«%%ﬁ)@g gtithe &SCE%@ For
I 5B
exar € R Hu ARl o K A B DI ARG, AR E RS the
nmﬂamuﬁhnﬂyn@anhﬁGXMusdkasare) For exanple a chlnerlc
gaﬂfﬁr% human .anti - a bodégcan ;
il aurgfprwéamg Fing 0 TyBE Legponse to
% nlin BWGbREN corhfiEsifld SGhSrmghb v éﬁ%%cﬁ (et @gigd; and (ii) an
anci ng ‘an i nrmune T esponse to an antigen in a
antl‘mﬁﬁ’e @mtlbodwmawgﬁgbmdmgmosmw thexgof, sueth atsam}rmune rggppnse to

t he ant nd - BTLA ,ant i hod
e dyEpd BRI aY oo RZ AR N REMle Y pppamieen
viral 8326 $acRribNéntReh b @Dantleh Iﬁ%n’ﬁw BhtB6genl. STHR Qihﬁl%‘cﬁéb of the

The anti gen can be, for exanp a tunor antig

disclpisvrglareprefageed forussan ﬂ@rm@thomltth@@h oger aﬁl-ﬁff%@ﬁlbpﬁ@ﬁpan be

en. The antl r [
useazipg c? an ?(gp m%téo quﬁxég%%ﬁ" grrt oﬁﬁ gtchlé sc?OSLelre) For
exaxﬂﬁ[&l a Ehlilknlrid Hunkedied or GEly Mendised- B’DEAQ@dbédy cahl’me used in the
onmbi nation with an anti-BTLA anti body of the

meﬂmds@f | eabcl)g aTRRMENCAFHNOBse 1 HANHER B 2 {ibieshi zed or
fu lTIhX d@é%@ﬂreaaﬁgo pr%h@& ABLBORY n&%ﬂlgb%eéb‘?ﬁ%eh@raﬁ&? 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:
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met hod of enhancing an i nmune response to an antigen

in a subject. The disclosure also provides nethods for
woresfagpsésecond generati on” anti-BTLA anti bodi BGT/b8xeT084792

on the sequences of the anti-BTLA anti bodi es provi ded

herein. For exanple, the disclosure provides a nethod

f oa)ppepaiing ggl)arheam chalBTAiabivt riepiod pntioodyrseguange ¢<zn)1prlsmg a

ool SR aipt SRR Eriole s oRSEA DNEREIL T 6,17

18, fg am &mesg Bﬂd!@r £ OMRSdel ihc@ thabEQelebellBom # grd cohisting of

and 87, and/or a CDR2 sequence that is

SE%@ @é}seéloafﬁloﬁr%t%e zfgr?éu Eﬂ&(ﬁﬂd% sanidfey agf DRESequeneibat ig gelected
8 n %)RS
fm“ﬁ?atg% <I?usp se 13 c’i’% dfzgg it esn %6 b%’p 2?13%% %2 t ﬁng ndﬁq Hf‘@ﬁ% light

chalfﬂ%ﬁakﬂﬁ aegi’(ﬁl an2ibod P l9&qu8ﬁbe c%inprﬁ&g adCOR 8 Qequ@ﬁce( ﬂhht)ls 8elected

i ght chain vari e regjion_anti uence

from Yot gl R SQdDONeR st Tesd abest o 1 8 a14eS,
and/gxr 9@@1@?& é{c'e @Qat?g segggdl ig)é% gdéxéﬁféétsnﬁ% of SBQ Iﬁ@gOls.S”,

38, 8 sequence "t
40, “ale I4é£:43e d4f 4.‘0 r&lt Shle agd 8o mndameiFDRH gequénc@&@th@sdl&ed 38n the

sroggring S 12 Koy 88 4 %, Bhrsorsl 57t Seaeiozs ng. of
SE@))' eﬁ}e at 148t oftd am‘ﬁﬁr acttPresralle w'i_’tiun aﬁ?east?’@ne \%%ﬂbl@ '?leon

(b) altering at | east one amno acid resid
antlmdmrewe@pe Iseidseqennee being atlkged Bgindhe henviylsbaip vgethe REEQN

enc in sel ect fr.o

anti R RS B PR e B Bl O o D RRNnER B ast
one madrbcabfhtﬁ)oﬁgzge@mna@hh@ody sequence, to create at |east

one altered anti body sequence; and (c) expressing the

al {@r @ﬁ?r%ﬁﬂgﬁ%ﬁ@@é%@éy BRIUSNGSAStAITPeinct her f eat ur es

an

ap O IEmAIE) My Dfes (S ML FRUGRHE Rl bosdfen fgm the
folleewiagrpétesedmMhdsciptidnoaniddxampleb evhﬁ)@nﬁbﬁldeﬂt bs cristruéd adlimiting.

The con al ], references, nk e es, L
The Gontents Q%alﬂaesfﬁrﬁmqs %:I%%Paﬁg%ﬁﬁ‘?s ePafﬂnrs ipyh4s qw@f* {afgnt applications
I at ed
B e e
Figure | A shows the nucl eotide sequence (SEQ I D NO
53) and‘am no aC| d _sequence (SEQ ID NO 1) of the
e A ol ol thag 1) raR eglon of the 1B4 hunman

! l Q The CDRI .
(SE%%%‘“&%&*‘% ieotdEscielos DR 8) Syt amidad
sequégdd (SEQ EXIN@NA) bheieViealy éath varliBlelft£ibe ofl el (B @ARM ar e
i ndi cat ed.  Fi 8ure I B shows the nucleotide sequence

monpelprsl apringgy. sEhe SRR ILFERLINNOE 14k §RRESHEGEND AmngDRS

eI O T 5 T 3 N o

indida®&HdQ | D NO. 39) and CDR3 (SEQ ID
Figure 1B shows the nucleotide sequence (SEQ ID NO: 59) and amino acid

sequence (SEQ ID NO: 7) of the light chain variable region of the 1B4 human monoclonal
antibody. The CDR1 (SEQ ID NO: 32), CDR2 (SEQ ID NO: 39) and CDR3 (SEQ ID
NO: 46) regions are delineated and the V and J germline derivations are indicated.

Figure 2A shows the nucleotide sequence (SEQ ID NO: 54) and amino acid
sequence (SEQ ID NO: 2) of the heavy chain variable region of the E4H9 human
monoclonal antibody. The CDR1 (SEQ ID NO: 15), CDR2 (SEQ ID NO: 21) and CDR3
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NO 46) regions are delineated and the V and J
germine derivations are indicated. Figure 2A shows

w0 b@sousbeot i de sequence (SEQ I D NO 54) and aP@TioS207/084792
sequence (SEQ ID NO 2) of the heavy chain variable

i the E4H9 huna oc] onal antibody. The CDRI
<SE@§%§5D?{Q@@QB§ ?reésﬁaea(%@g%@ fiend 3 BFIAiY dSHRBICBEE D
indiN@4.27) regions are delineated and the V and J

germ i ne derivations are indicated. Figure 2B shows

t h&igwe PBoho e theanukentde {e§EQcE (BRQIDAYY: aiydind aimim aid d

seaf it B or it LAt e o Hseriaroast g™ hig tor
mork SER by 35he CHNR(SHEED KD: ), A8 (T EORID (5 @nd BDR3

46) reg |ons are delineated and the V and J
(SE@éPrﬁJ@n@@dégiPV%@fﬁ dalineated anddhec¥ioad I eringlinecdegirations ase
indil1&; nucl eoti de sequence (SEQ ID NO 55) and anmino acid

sequence (SEQ ID NO 3) of the heavy chain variable
r edligme BA shbes 8chucltndde sagnackdRBQ [DIVObSSand BhendCh¥E

Q1D NO 22) and CDR3 (SEQ ID

Seqwq@:ec%zﬁjg%% PQ?};\{@% OQF@ %g 5@3}‘&%{1&‘9 lgeging Of/gv&rﬁa?%human

i i CPs
morﬂ@%ﬂ%ludgﬁggﬁ dgﬂéequelng %ISHI%%@ %B%D@ e}g(?dé am no\j\%&ﬂl DR3
(SEQBuénce8)(r8Eions @e Netin@jedaind ttieeV land B tgenhlaiendeviaatiaislaee
. ..regjon of the 3C2 human nonocl onal anti body. The CDRI
mdl‘( ID NO 34), CDR2 (SEQ ID NO 41) and CDR3 (SEQ ID

¢ 3BREbRYTeatledfld RQadiRE (@Eg IDh@OV6 ned &mmo acid

at

ger i ne derivations are indic ure 3C shows

sequenes (PiEd EHNQIE) 9@&»9(4@3@01@35@1@1@@1032 therdC 2alminman menatlonal

i RSO Aol ) B SHd M EaT fuabiaileo

NO: (@E@gﬁ&sl‘d& ddheate@RIR2 tHeSEGhd Dod¥allind dprioidnSCERIndiSked.! D
NO_. 49) ions are delineated and the V and J

getigurHac ég?wwﬁlei%@ﬁqi‘?esenm% &3 IDRVQ 6% and aginpesid

id
sk () RONCI RSRHENSH: SRR O30 R4
monpelgharantibodyhe TEBAEDRINGEQENNC: Gﬁ)aICmm (SEEI@IJ/D N‘[hetézggﬁél CDR3

D NGO .17), . EQ,1.D
(SEQED g5 4B ins Eh crat LB T b Pl iions ae
indi@ggdrl i ne derivations are indicated. Figure 4B shows

t he nucl eotide sequence (SEQ ID NGO 63) and am no acid
sed] i&méﬁ(s@@@s tho micteotids segfiertch éSEQ dPtNQh%6)rand amimdbhced

Sequ(e%%d%%go &A?%%ﬁa\(y nocl o grg)r)lltl éﬁ&dy The CDRI
monoclonal ant1body The CDR1 (SEQ ID NO: 17), CDR2 (SEQ ID NO: 23) and CDR3
(SEQ ID NO: 29) regions are delineated and the V and J germline derivations are
indicated.

Figure 4B shows the nucleotide sequence (SEQ ID NO: 63) and amino acid
sequence (SEQ ID NO: 11) of the light chain variable region of the 6AS5 human
monoclonal antibody. The CDR1 (SEQ ID NO: 36), CDR2 (SEQ ID NO: 43) and CDR3
(SEQ ID NO: 50) regions are delineated and the V and J germline derivations are
indicated.

Figure 5A shows the nucleotide sequence (SEQ ID NO: 57) and amino acid
sequence (SEQ ID NO: 5) of the heavy chain variable region of the 11E2 human
monoclonal antibody. The CDR1 (SEQ ID NO: 18), CDR2 (SEQ ID NO: 24) and CDR3
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(SEQ ID NGO 50) regions are delineated and the V and J
germine derivations are indicated. Figure 5A shows
w0 b@sousbeot i de sequence (SEQ ID NGO 57) and aP@TioS207/084792
sequence (SEQ ID NGO 5) of the heavy chain variable
region of the 11E2 human rmnocl onal antibody, The CDR
Oo3Roegipgy areciokpeatsizmd the Nandpemliee EDR3{SEGTE D
mdl'é'ged?’o) regions are delineated and the V and J
germ i ne derivations are indicated. Figure 5B shows
t heFiguel58odhiods tisenittsacide (dofmehdeJSNQ ID6MD: s4daraminmao acidd

SRS LE el ooy e
morfofidAal ?nﬁ!@d y3The CHRIASEEAD 1B b5, %e@\ifg% (@EQA EDR3

regions are ineat ed” an nd J
(SEGEHINIOné 1 jiegionatiestedinented amidhe dtand.J derglined§ivagbovee
dI hte nucl eoti de sequence (SEQ ID NGO 58) and am no acid
in 1§%fjf}1ence (SEQ ID NO 6) of the heavy chain variable

re @A dHaey, Eﬁmldleume A6 [NO: 38¥ixmd abhigio GBI
(sgpclgg% NO: 1s S%@jl@o N%mzs) and }é%le S%Q I D

( SE
seqpgnce $35Q ARGV Oefrﬂee 1@P@IVY alaip sariahieiregipa of thed89 human

moff A0 BRu0RY L AL LORS G0 LIHCF BREDELBIFISRC Mo Gors
(SESEIEINE 81 BE{nk BreMlindaigd afd thb® dridghdermlind deritatibabdre

. .region of the E8D9 human nonocl onal antibody. The CDR
indicafedy | D NO 38), CDR2 (SEQ ID NO 45) and CDR3 (SEQ ID
V6d
gorip s SEEREEARIATIL SEALRY PEQ R0y 63 yming aid
sequadricg (Sﬁ@ﬁDcN OI H9 oditherlghachain saipbdnegionfoftieeE$12@kiyman

morgfonb oo e KoL Lt BB et PRl BRI Wb haeg cors

(SE@md e) egioaa ARMeliffatddghdahE WOarRCH génﬁﬁg@&&ﬁeueﬁs d-be
I'i ght chal n-variable region of 1B4 with the human

lndlgetﬁdrl ine V A27 am no acid sequence (SEQ I D NO 70).

seclefied BPO o' AafihERTR brofto el et o shensy ghain
vanabl% heglble ohUBRi @ ehdThihmigh gérﬁﬂlﬁ@ VRT-09 adfriothc iR 86ee (SEQ ID
(SEQ 1D NGO 67). Figure 10 shows the alignnment of the

NOgf)no acid sequence of the light chain variable region

of Pﬁé\li@ 8\'?81%%6%&{%511%&1&%& SEhELLIS a¥1d%%au§1% PR gﬂt chain

sequence
variable region of 1B4 with the human germline Vi A27 amino acid sequence (SEQ ID

NO:70).

Figure 9 shows the alignment of the amino acid sequence of the heavy chain
variable region of E4H9 with the human germline Vy 2-70 amino acid sequence (SEQ ID
NO:67).

Figure 10 shows the alignment of the amino acid sequence of the light chain
variable region of E4H9 with the human germline Vi A27 amino acid sequence (SEQ ID
NO:70).

Figure 11 shows the alignment of the amino acid sequence of the heavy chain
variable region of 3C2 with the human germline Vy 4-59 amino acid sequence (SEQ ID
NO:68).
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NO 70). Figure 11 shows the alignnent of the am no

aci d sequence of the heavy chain variable region of
w@ansHrash t he human germ i ne VH4-59 am no aci dPGEHUNNTEB4792

(SEQ ID NG 68) . Figure 12 shows the alignment of the

am no acid sequence of the light chain vari agl e regi.on

of Fagupe §2 showsihe plighinend of eiarana/peid pequenss ¢f ghe,lighy chain

. nce ) i- e .
vari GRS S Rl el U ELAS 2R IR Mfpece omQID
NO:ctai n variable region of 3C2a with the human gernline

VK LI 5_ani i SEQ I.D NO. 72).., Fi. 14
ShTBE b eyl he B oh g A Ag e rearu e L Fad
vari@YoriGhad Jt%%k@me%uﬁﬁg ig@fnite ¥AB1 Mirhiholabid SatiEMe (SEQ ID

germtne VH 2-05 am no acid sequence (SEQ I D NO 66).
NOFiQure 15 shows the alignnent of the am no acid

o TRERR L P Ao AR AR AP BT Bl D v
varidbiEE didd NPA T Qth tikd Qs shews 2t Orearainogoiieeiudite ($EQ ID

am no aci d sequence of the heavy chain variable region
NO%$6).11E2 with the human germine VH 3-20 anino acid

seqy ofhl : - ‘] t
of TN T3 % P shehuleth of Heiifp hcig SORRC] SneliBUER
varifislg ir€iorodf dAERithithdhirhen geundine ¥ A7 anend/keil kedhiensd (3&Q 1D

acid sequence (SEQ ID NGO 72). Figure 18 shows the
NOz{Dgnment of the ami no acid sequence of the heavy

chai; i ' f W iJRS;
oh Bt 355800 38 el BRORI LRIP st g
varishlowsgiomef BliE2gwitke the loimantgermalna¥y 3630chnsing aeid sequshee (REQ 1D
NO-' i ?ht chain variable region of E8D9 with the hunman
ég 'mMine VK A27 am no acid sequence (SEQ ID NGO 70).

Fi 914%@@ 21@,&@@%&@;\@@&@@%@% htidaeqRhtAof BEQehihain
NO 73). Figure 2 1A shows the nucl eotide sequence ?SE&
varipiple jegios e T dRawiintheduaangeyabingeMe b1 s pidwoqueney (SEQ ID

NO% heavy chain variable region of the 10H6 human
oclonal antibody. The CDRI (SEQ ID NO 77), CDR2

( SEQP 18GhowSihe aligneBIRDf (1RhinD abid seqifthce efthe hsavgrdhain

delineated and the V, D and J germline derivations ar
variable region of E8D9 with the human germlin€ Vy 2-05 amino acnda sequence ?SISQ ID
NO:66).

Figure 19 shows the alignment of the amino acid sequence of the light chain
variable region of E8D9 with the human germline Vi A27 amino acid sequence (SEQ ID
NO: 70).

Figure 20 shows the sequence of human BTLA (SEQ ID NO:73).

Figure 21A shows the nucleotide sequence (SEQ ID 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
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i ndi cated. Figure 2 1B shows the nucl eoti de sequence
(SEQ ID NO 84) and ami no acid sequence (SEQ I D NO
wa@ 30s0f6ssthe | i ght chain variable regi on of thePQDHS2007/084792
human nonocl onal antibody. The CORI (SEQ ID NO 80),
CDR2 (SEQ ID NO. 81) and CDR3(SEQ ID NO. 82) regions
(SEQrIE Mol 82)eagieds amdetiated aad dha)V ged dgemelingaleriyatidns ase
sare i ndicated. Figure 2 1C shows the nucl eotide
indi aé?ﬂlence (SEQ ID NO 98) and amino acid sequence (SEQ

| DiNGire Z60 sRbw$ the nhitigbidecraiidhey SEQDIDN O £18)@Ad afitdwid
10H6a human nonocl onal antibody. The CDR (SEQ | D NO

sequpgye (SHORID NSEGO) pf \h@hgbtsghaahwr@bmeglsgef the 10802 dnan

s L N LR

(SEQIIDINOENT) refiohdsre aelinataicind thewaddgenhliddderivedons are
. ..chain variable region of 10H6 with the human gernli ne
md?ﬁlsdss am no aci d sequence (SEQ ID NO 99). Figure 23

ik B8 sRAWOMABRA %nrﬁénttolf’ ﬁleaa%ﬁ@ aé’lg 'S%&ﬁ@é‘@ﬁﬁ@ h&fvylcigin

Ilgh chain variable regi on of th the human
varigigde Iﬁglmreot\/lOPMwa}nhvdnamnogesrehnmﬁﬁ 8-133E@np BeilGequenoy (SEQ ID
NO'Ed.e‘%ure 24 shows the alignnent of the am no acid
uence of the light chain variable region of 10H6a

l\%xrs 3 lahksmsnthg %ngiiuhaﬁ of A% MmiAdhaA séficHcsetense: chdmQ
|

shows the nucl eoti de sequence
arigiSEQ A MOy th it hamancealint Yolhemets CHERABERGEQ ID
N()ﬁ% of the heavy chain variable region of the 4C9
n)an nmonocl onal anti body. The CDR (SEQ ID NO 87),
CDR2g\(rSBQshdwviNBe aBZimeani@df GloRBniaSEEN Iseyi¥ate 8Qhe gl chais
are delineated and the V, D and J germine derivatiaogns
variahle rogien efat(kba ity the dupsp eeriakins ng 2h gRmeGcigequence (SEQD

Nosy%?uence (SEQ ID NGO 94) and am no acid sequence (SEQ
NO 86) of the light chain variable region of the
4CFigura@hAshows themalcleatidé spgdgnce TRBQCDRNO( $B@nt Bl acid

90), : NC, 9 nd SEQ 92
seaa G0 T Sieh) REHEAEE e PO eaaB g g i A ghitan
mo&%rdnxﬂdu%&y ange 0T CARS D NOWs, @RS Ib€O: 88) and CDR3
I gnment of the am no acid sequéence of the heavy
(SEQHQ NOv 89)i rapioes argicbneatdd ah@ghew B andd geuntime dreivatiomseire

d’Z 05 am no aci d sequence (SEQ ID NO 66).
1nd1cate

Figure 25B shows the nucleotide sequence (SEQ ID NO: 94) and amino acid
sequence (SEQ ID NO: 86) of the light chain variable region of the 4C9 human
monoclonal antibody. The CDR1 (SEQ ID NO: 90), CDR2 (SEQ ID NO: 91) and CDR3
(SEQ ID NO: 92) regions are delineated and the V and J germline derivations are
indicated.

Figure 26 shows the alignment of the amino acid sequence of the heavy chain
variable region of 4C9 with the human germline Vy 2-05 amino acid sequence (SEQ ID
NO: 66).

Figure 27 shows the alignment of the amino acid sequence of the light chain
variable region of 4C9 with the human germline Vi 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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Fi gure 27 shows the alignnment of the ami no acid

sequence of -the Iight chain variable region of 4C9
WOREB/0Td5¢0 human germ ine V A27 am no aci d sequRCIYESIOBE@4792

ID NO 70). Figure 28A denobnstrates concentration

dependent bi ndi ng of anti-BTLA anti bodies to BTLA-CHO
antilgmli¢sgpreveng HVEM 8B dangoto B Juh-£HQ@ celidmsrronpaatiation dependent
anti - BTLAanti bodi es prevent HVEM bi ndi ng to BTLA- CHO

gils in a concentration dependent manner. Figure 29

|F‘i’%ﬁré Datiesomdiated @ntiganepediticity yf afti-BOLA- aBﬂihakies A. Depicts
ant des. A. Depicts _hinding specificit
bindapg snegfichy ahvatkyE et -Td b artitpdics comppied 6‘? r?g’;m[ 18 o other

anti gen speC|f|c

CD%%)%? feg\ﬁ%%e{ﬁép chéﬁ g%%eﬁgrogdr?ﬁfrﬁl one aspect, the

present disclosure relates to isolated nonocl onal

anti bodi es, particularly human nonocl onal anti bodi es
Detaibat Descniptiopeci f i cal | y to BTLA. In certain

odi ments, ..t he ant di es t.h '

ondope ree: Hede ERET M e Pleup o e B Snef B R,
partitu@ilyafuliani hondeiondl 4gibb@ieSlafbint apémﬁlfally to BTLA. In certain

cross-reactivity to other CD28 famly ; H ﬁl
embgiments; thecansibpaigs it e Wissloas exkibEORE & Obmarfi esiraqhle fuctional
pro el?geshglclh 5 Y ggﬁ&f{@@@%&m@g&}%% (rl:JeCkg)g? - r@gﬁr}ﬁt-g:-(ﬁher CD28
fam@ly mtbe@sf tltdmiﬂ[tym@htﬁrﬁullate Vanddor B hell pﬂohfaraty)m the ability to inhibit

. st Iate anti_gen-speci fic ry r n es.. nd/.or.. .
bindipg oFeia arisgore & LA Rt & in bVl o LoD &biL T {7 ighis eroweh
of t&ﬂ@%@ﬂg%%%@ tﬁ@gblﬁﬂfttbgﬁglhﬁﬁe Q{UgEH-%p&'xﬁ&ﬂn@ﬁMf)ﬁreh &, End/or

an 1 mune response.” Additional I’y or alternatively, fh
the alsititybtodiismlad arttﬂnedyi r@pbr@sw én sorae erobodimgntsy tbmantlbodles of the
articular heavy and |ight er,m | uen
aisdireiatiiapireng areeet oy i i dfel BB igor e
disc§$dBrd £6 e doRR hhiSicOBr Rédviagdlight dliner@tihélsequences and/or
sequences. The disclosure provides, for exanple,
compmb am@ulamtm@ualef@atumtsm CélPer@géwﬁgcogwwng particular amino
aci®LL B é es, i nmunoconjugates and bi specific nol ecul es
c%ﬁﬁr|5|ng such anti bodi es and pharmaceuti ca

conmpesditdleyuge Sronidas, Tongatrpée, &sotatdibahitibsdies, methods of making such
I rmunconj ugates or bi specific rml ecul es .of th

antigpdies, GRTRBOCqIIUERES PR blsaquﬁefno qeHles gppriyag swehafibadigsand

pha}rg J ecgﬁgéﬁn Bmﬁ&{l E{PERQ% ?ﬁ%g«l)cgés i ﬁléaf%s P bRpecific

mol@ﬁﬁlbb@ﬁthedmalbmreapabl e of inhibiting turmr cell growth

in VIVO The di clos re al so, rel at t o..net hods of

usi Mgnether apests qssrerpsam toawe@ﬁﬂmfe*%@wrﬁg%mha%f tumor
cell 4 s @oze& il GA-BHTICARADIRIC AR PRAGRAD Rlics| A1 EabRUT

di sea 0 Stimi ate a protective autoi nmune

inhibetmgcmmer oell growst inmitat Bheatisdlgrare dgeridtésto inmthods of using the

onses ﬁgﬁygn bxncoadm' ni strati on of dant| BTLA with
antlgﬁ IFERT e immune response, as well as to treat diseases such as cancer or

m

infectious disease, or to stimulate a protective autoimmune response or to stimulate
antigen-specific immune reponses (e.g., by coadministration of anti-BTLA with an antigen
of interest).

In order that the present disclosure may be more readily understood, certain terms

are first defined. Additional definitions are set forth throughout the detailed description.
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of interest). In order that the present disclosure nmay

be nore readily understood, certain terns are first
wa@ledosadso Addi tional definitions are set forthPCT/US2007/084792

t hroughout the detail ed description. The term"B and T

| ynphocyte attenuator” and "BTLA" e}genes/ proteins are
us é“ tie tqlitﬂe“rf’cm"@ ém}yacyt@mtgwaﬁqyc TI,Ar 8sReé proteins are used

1nter§§ l:gs, \g&fzggrlc Sgér%gxg% ?s%?or?ﬂdhcﬁﬁ'&l@%&%}ﬁh Af%gnd paralogs For

exaxﬁfiéta@hﬁo@xﬁbgﬁbffﬁﬁbﬁhurﬁﬁoB@LAem@t uw:d:rhurBéI’rhlé\odimem cross-react

vt fféff%rééé“eg{%t@ﬁ%? Ehap GO B S P BS Q8 ARl B G pecific

f
for }ﬁlt%%%r [t p Al gy 1&dly ’%g@d"ﬁ{c fH%YmHﬁ1 m&m Qﬁd maPREH RBibAH

es of cross feactivity. The term "hunman BTLA"
spedieafoe nshet oypesinficrossemamiviiy. Bhe formsluman BHIHE’ ishrpiodiuman

am n id nce of _human BTLA t hat S
senprogLE&n e © GQBIRIHT 49400 FHESHIAT O@Eﬁg?’e@%@hﬁcég
Genm ScEdsRn dun®i® Rereel 485 L Ahe huSEQRTD ANRqHiendsy mag diffg from

for exarrpl , conserved nutations or nutations in

hurmao B ok géiﬁ@ldDrIé@ﬂérw haiings frs epAmpleepasyves MyRipas ¢ty
t
mut?tﬁwggn-cl QeRdl %e%)?x{s%lﬁtt% FE%&I t%ag? l%mgllysﬁleo Fu‘ﬂ% bmlcal

I exa uncti

fund@bhAs il HutnHUPPLA S SEQ IDMNOIES. ries praaple, Sbiologisl ﬁmctlon of
T-cell response. That is, BTLA is consql g‘ﬁ{ ed to ﬁ&l

huryge JEkT A i (P SHRITETSGR. ITFRUNR AeSPeDTe YR FAR T5RATFE b A %

BTLA1 ?ﬁt cobReled YO bY %&g%eﬂwé ggg‘ﬁ‘?dtm it has%-@érﬁl@x’té@ fxﬂ}%t(ﬁ‘ %tffs that are

expansi on ana | munol
1nvcﬁ\7élir 16?9ducﬂfg(l&-2 firvdntidnzandtT edll e;xpdnszﬁM aiohabe el R}@ Nat

Imrggmop e OES7R AL Uty CHEM APy g fte SO0 813 2B 1n
additf?)nt ab?x ﬁgﬁ ‘?ﬁﬂc{lb‘ﬁ &f hmﬁLRfmﬁTMévH@ fdrexample, an epitope in

Speci bound by an anti body of t he i nst ant
the ebttsacblbdalr@ma&n pABTLAuhatris BRicKicsBy bewrskebyn autifedephihp jnstant
di e at |least 90%identical in amno acid sequence to
IS4 BTLA of SEQ I D NO 73 and contain amino acid

resq gbﬂﬁlﬁuﬂahBTLAC@Qﬁérfcy wil @edrhliob@dtilehst 8APd édeneicalSn amino acid
bei ng human when con@?ared to BTLA amino acid sequ

seqlﬁﬁfncgtm}@nnzngELég)f CEQGID NAir3 ﬁ@) contgin amiRoACK @é@ggs tg ﬁentlfy
TLA 9
NPT AR e

of o¥er Zﬁemdsfle eemhaing). ehhedhineates, a huhanBFLRThAy beafleast 85%, or
w | |

even ke HE @ IA. 88%@5@9%%?\@03@%?%1'?%%fs{iarif)”ﬁ?) 7. In
cengfxoe%o'ﬁﬁﬁérﬁs atmx‘fnaa &ﬁgé@%ﬂfj&%ﬂlﬁ‘ﬂo Mrd bk 16 BAfho acid

Or even o m)re am no acid
diffdicht s rfeon ehef B DA tolf SEQTHDBNOW 3SHQ ceriN@nt®dinRmts; grethuman BTLA

identity can _be determ ned as de her ei n.
may SRy P TS L1AE Sy Oh St oGNP S S G dr MRS B dftence from

eyt I
the @hﬁt OCP% QX%E&? 79! ?’%rceﬁﬂ'lﬁé&ﬁ? i’ @@@é@ér&rﬂﬂe&ﬁ deSoribed herein.

granul ocytes, and sol ub
rmc’f‘lmmfre thrasnemes;mmeé'defrys 1tohthe abme)f,cfer bmmnle,tlvmphocytes
l'iver (incl uH anti.b oki | nes abrl
antxg@rhﬁqeéqpéwg)ce gocytlc & s granu ytes, and Soluble macromolecules
produced by the above cells or the liver (including antibodies, cytokines, and complement)
that results in selective damage to, destruction of, or elimination from the human body of
invading pathogens, cells or tissues infected with pathogens, cancerous cells, or, in cases

of autoimmunity or pathological inflammation, normal human cells or tissues.
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that results in selective danage to, destruction of,

or elimnation fromthe human body of invading
wW@200Rogens, cells or tissues infected with patPOHES7/084792

cancerous cells, or, in cases of aut0|nnun|ty or

pat hol ogi cal | nf | arrmatl on, nornmal  human

ti o5iieengh tragsdystion pathwayiefaroio tb%PWIC?IéF]éP%nSPH’ fofween a
t gnad
varh 28 S s BB B ARED A G Pt Pl
frorh baa poatisa od A cell tcaar&ﬂgn pbrtfon@nﬁamalda ps ntaddmenﬁ the plahase ‘teell
anot her Qort | As used her

surfogiatep il FERTE o GREHAICA TR TEA g PR olebueS Capable of
recdTPhf 84 ghs1 ARARE ﬁmnﬁ%‘sﬁ’@n 91f sulPh 8izhioRrd:8 E’&bdl%nﬁef membrane ofa

recéiving a signal and the transm ssion such
cells iAgraxiamgbr @f%"ct:lh sunidcageqeptoeirbl tha ereé¢nta118@kﬂsure in\the BTLA
exanple of a "cell surface receptor” of the present
rec el osure is the BTLA receptor. The term "anti body"

as T&ft@fnﬁ eghtibadjTedsakferied¢d Hetem Mlﬂ@di@ \ﬂnﬂet Haibodies andlany
antigen binding fragnent (i.e "anti gen-bi ndin

antxgem bﬁnémg) ragmest tigl, Samtieghrianding paGPi”) AR Sing qhgipgyerect. An

1685 SRR S BT AT8) o e o
(L) dhaing inkedeohmsds] byodiswfidabéridgesr dni andiergbipding iportion thereof Each
heath SRy (LAOFERE PRUGNY CADBIaURAt B Rbrf Y Bt RtV and
a hdd6§ CHaif Rahdtarkt 9&%@ nI"her 1?&'&/9 Bhaid, B&lS’Eh%@Ye)él(ﬁﬁ@ bm! Hﬂﬂtcﬁ Mree

region 1s conpri sed hr ee donui ns,
don@ifss, Opadhnland Biys. cEmM1gb$ chmmqogemlscﬁ O%a hgkg lshaip rvanable region

bR T D) SR YRS Pori b, Tl syl

reglof &9&91?141@& df Bhe Q61BaIHOORI The W and WE rdfiiidalbe GeHHRASubdivided

can urt her subdivi ded i nto regl ons of
intcgpiony af hypsivariayility, éfrrrr@d cemmﬂnmmdwyna@gé?mmﬁ PR,

i 8885380 B SRGE AR e R0, BNt

Vi Yhd Ve 1§@Umﬁﬁ&ﬂof)dhrder(ﬂﬂks Q%uﬁﬁﬂs Jfadran gddRBom amigsi@eslinus to
fromanino-term nus to carboxy-termnus in the

carpoxyHewRIAES Brthe follopng ordepRrR 1, (B, TEZREDRRERICERR 3, FR4.
Thé: %ﬂ‘rab]y}gggﬁs; Jﬁﬁﬁé ﬁ%z{\ﬁ%lngg&g@éhaﬁﬂ%oﬁﬁ%\’é’bl @ﬁgldbgﬁin th?.]t interacts

Kains ¢ omal n t I nteracts
withah agegen. The consait acpionsaditinatibbdieh map nicdelihe dimdryg of the
medi tethe bi ndi ng of the.i nolobullpslto host

imip lig fo hogt tistues of Hetonineidyag Yasipys ces of T e system
(e..TORRGY 5&’1&2 %ﬂ §h@ fgst »coffo &k?@lqg%k ﬁ)clﬁﬁgaltclaﬁlpﬁérﬁe?ﬁ system.

conponent the c assi cal conplenent system
TheTheterm' "aﬂtgegémdmg]mmgn baifr ani amtibodyf (oapingrhy ['dndidiydy portion™),

sigply. "anti bod ortian"), d f 1.
a5 (BRARG it B 10 S i are bRt An SN dnoty et i B Tl to
spea@ﬁcglw yma@o &pﬁﬁiegfg% ‘%% Lﬁnm@g gﬁ%g%ﬁk%&ﬂﬁﬁﬁe iﬁhr?ggembmdmg

ﬁlnémumdzﬁ anranubocbmaarhm mrfd;mcxhw f:egrpmﬁ of -lopgth angbasiyt s

f ful.l -.I f d "
Exnihit hinding BoenedS bheitie \ETEn B8 P et fingingqonipn’ of
an RRTbEP ik (B BBitRaMt, aRddédelent fraghndn@BordsisagBhthe 8, Vg,

monoval ent fragment consi sti ng of the VL, VH,
C. and Cy; domains; (ii) a F(ab'")) fragment, a bivalent fragment comprising two Fab

fragments linked by a disulfide bridge at the hinge region; (iii) a Fd fragment consisting of

the Vg and Cy; domains; (iv) a Fv fragment consisting of the Vi, and Vydomains of a
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CL and CH domains; (ii) a F(ab')2 fragnent, a

bi val ent fragnent conprising two Fab fragnments |inked
whgoog/otissul fi de bridge at the hinge region; (iPECHUS0PU084792

fragment consisting of the VHand CH donai ns; (|v) a

B e T
whm@,_c@n&ﬁs g}g O?E’aﬁr;’ fafid %}ﬁﬁﬂta%@%mﬂlﬂh&iﬂarﬁp dsteshiningfregion

an 1 sol at ed | ementarjty ded
(CDRgt mmenmg, aldglugh tk(e@@R)donﬁmSth by Eragrawtth%u@rﬁi Yeare code

for bgl\é\gpag;tgasglgg%s &egtcg;ghgéngeidﬁ {}rgg%corghﬂﬂgtl %{e 80@sr SY G QR Hetic

nnkér“%ﬁag RLME e MRS Be dide BY a Sinerpritein dhaln inkerictt mava and vH

I'es themto be made as a single te

reguwl’ﬁ;lpa[r to iermMinanevalgst ﬂ@éﬁcﬁhﬁ (g Qsélqggq' ﬁ%? ﬂ\ﬁ&&?&q ee . &

w0 B9h A0 G368 el o s

and Huston et
USA85: é%@ss}’r Sch Shelé chabe atdlb‘édies u@misﬁntesaafgmgt@gg]compassed
Suc

e ch
withom ey %@Eggnﬁiﬂﬁwagt”é@%t?é’rg' o an gy TBER T RESE b fanthus are
obta&edaﬁ\gxn%gctﬁ %naﬂ?&x?xgcgﬁg‘khm% tﬁf)mﬁl{ill@{&xe@ﬁt aidid

i"ona ni ques known to those wth
fraghdehtslaré sbréelmed dortutilinih thérearhe mgnesmias agrintagiandbedes- f or

Ut ! l ! ty 1%%@%@@&%@&26%&3@1@%@ deﬁttggetfel‘atgtahgﬁf% that is

n, s inten

subgt?x&ﬁﬁlytffée% o3t hRdYick Aatin &fﬁdﬂé}ﬁfaﬁﬂgdn&i dpycificies (}f g.,an

er anti Odl es having different antigenic

isolatge antﬂbadlytthze$pf(0eﬁ(gﬂly bmdeQ-HpAatse@dx betartiaby dieerof aptibodies that
spegﬁfe(}:l otb‘fl gn g% 3@6%@1 Lﬁ) Q{eh%i!l% fgrtﬁ‘ﬁ sﬁémﬁcally binds

ant I gen ot her than
B’ng@r&) héWelct At %ﬂ)smdcﬁ@dy/totd“er aapgmsf suchlas BThiAnwslecules

rray, however, have cross-reacti VI
from rmtheg ep@;CSS Ddreaner RmLisolatsH aptihasdy aYORA Ff%‘?t‘ailb’ g‘geieeoi other
cd¢$% $?Wgora% %g anti body may be substantially

T EEM' T ar material and/or chenicals. The
terpge tefm@%bmnammbbdﬂyér "monbnionaimmt;h@dy @mnow@ey as used

el RTIE BAGH e
momxﬂ Gl @ od g%&h@ggﬁoﬁ BgBﬁ?é 3 klﬁgle%r&ﬁhgﬁ&t&cﬂicﬁy agd &ffinity for a

ing spe |ty an fini for a particul ar
parfil opdhe term "human anti body , as used herein, is
intended to include aptibo es haVI- A=tel
i n \WAP ERMpBERaR ﬁ%tc{?old reRgr \gé?(%é@%r%e A

haxg% {/%?a%lg {egﬁhﬁ‘ IR fich biH the ﬁammﬂogidmklreglsme deréged from

er mor e anti body contains a cons\&)
hutheg gaflinehmmoogiobulin mgcnms aFethamorge HiReptiopdnr HiHEH2

corbggp:r?%(?ré Iéh%rﬁgtﬁ%torgg%é Pigg iTee nv%g %ilor% F\ﬁazﬁygﬁﬁhm 1mmun0globuhn

m no aci d

secLu%ﬁéequ §%c ROfak ARESRAGESRY tﬁamwnosgw mihy iehideamioghad tdsidues not
equences (e.g., mutations introduced by random m or 4 cedb
encideé by hagiah |gcmmluteag§mml§gk)buhn SGYUERFCS k- %ymé‘@ﬁ‘ﬁf’? jairoduced by

rargiugnﬁérgsgtgﬁlgg%ﬁﬁ ml.%%geﬂ%slxs in tro éﬁg' {o%é?? %005’ OHY¥wever,

0 I nclude anti bodi es
thd RrMh&Han antibody", as used herem 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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CDR sequences derived fromthe gernine of another

manmal i an speci es, such as a nouse, have been grafted
W@ni0s/ossen framewor k sequences. The term " hune@r/Us2007/084792

nmonocl onal antibody” refers to antibodies displaying a

singl e binding specificity mhlcq have varlable reglons
regiqng ayghdestye SO ygeary FeAmERD FRMUARE SEABRESSa B OB&r i ved

embémﬁw %&%naﬁiﬂ%ﬁ@@ﬁe?@ﬂé'ﬁr&ﬁ&@&ﬂ?6%9ﬁnddrﬂih @heh

uman nonocl onal anti bodi es are
inchydleod Boetl dhyaimedhydom iademsgentvi rcsllmhumeﬁl aeioml, . B aclEgrsgenic mouse,

obtained froma tr [
havipg & §ERAIRT CORRILLME 2 %@he‘& ﬁ%“%n%?‘@ light cHain tﬁﬁsgene
ﬁmeagﬁ%ynﬁagﬁgﬁkg@a§gene and a Ilght chain transgene
used to an immortalized cell. The term "rec
huifhe temmt 'irmmbmanabum@e@ltrb@d?éb as useddietribdng F‘? H‘h

Lant | ies that are par [
e T %% -
(a) anBBbBELdoIhte@MorNamifAl (e(L, zgmpuﬁ) ﬁmuseyansgmc ors

transgeni c _or transchr ormsorml

tranm!mwgn@ fiarihumga iremugpelgb Hybgﬁnag%ﬁ BYegamasmsdhes o
(des‘(;rrx ot T E eﬁcHz@l, psta?lans WisolhR) 3R 4 RO bﬁﬁtrér%ﬁlrﬁfeﬁ@o express

orned to express the human
the Ma&r@iﬂl‘}ﬁodﬁ e, , frémn amraasfectamsf @ tgwdies @%Olzﬁﬂi fromdi reeombinant,

compok s SR ERIDY DT CORKOES 2Ll 8l QHIBLS, et o
1sol§técp f)f @%F%%{s%& %vo'lv%@pﬁ&ﬁg oPYuRBY irfinesgl sRAAgehdhat

I nvVo i cing of human’i mmnogl obulin gene
seqUERCEsEn Og®r Wmsmang@q@gmb@amwra@ befisshaye variable

hunan a i es have
regippiuaaia ke e B SRR Bpiofs AEUA08 il cofifline
imn¥§loBlobiBn kdfiemes] Bbedriath Gpdtnes, howevere suchirecombinant human
enbodi nents, however, such reconbi na}l nt hunan

antibodieseei besubiaptes &0 mr@ BrusREenesls (9T qn&ﬂﬁﬂt*%*déﬁ@%%egm for
hurr§a§1 Iy gg@%ﬁf%% & Idrrﬁz vidd SARGE %ﬁa%e%s@% @hds%@@rﬁhﬁ%rb‘éﬁls

VI'VO’sonati ¢ nut agenesli and t hus the
seq@éﬁbéls(bfc’tﬁé ¥,384 08 regisnoéf thd eecvirbandt Aﬂnboélgs anse@fentdsghat,

reconbi nant antj bodi es are ces, that, while
whilpederiyed TPMOARITRIGIdP SEwAD EeTHUTarH Gt Wt FRMCRAR AR AL

natxﬁgl?fg)ﬂ%%’thl e Man%h%%’ ée)fmﬁﬁé sdpeMbirdinvitdre human

I ne repert e In vivo. As used herein,
L SM Wﬂd hefeefi disstype" teffes enthe oidlyodylclass ({2, M or bpdpthat is

i s_encoded by the heavy chain constant
encegfgi ﬁ%@’ Ch‘l“ﬁ’é’oﬁﬁf’%ts%%lonﬁﬁneént i body recogni zi ng an
ant "glgaleﬁhxaéég by ﬁﬁlb@@ tdRegziBp ek 'aﬁﬁ%enf' @hd Bh AIfbbgesPecidicdor an

use nt er changeably herein"with the term "an anti body
antigticre bseﬂdsmqimngéabbdhdrgm wathathe temmi "ge antibofly avhiey binds

%F%?n antlbo sderivatives" refers to any nodified
speg © 4B an anti body, e.g., a. conjugate of the

ant TRoEYm &Rsmad &{thﬁﬁy A6eHiived rafetd faasly mobiged fofrmof the human
“humani zed ant i Is intended to refer to
antdoody,eqglj @gmjmga:vﬁwfdge apibody 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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sequences derived fromthe germine of another

manmal i an speci es, such as a nouse, have been grafted
wopis/0snan framewor k sequences. Additional frBeEWe20KR7/084792

regi on nodifications may be made within the human

framewor k sequences. The term anti.b
are deritvethftent anothepspeeies csugh 3 ‘Hb%m’é@g \Xi;ﬁ gﬂ“-‘t‘ﬁ‘é‘a@ﬁ?f?%%‘? e

sequgsa%g (?er%ug RGESa AoBs by @farld AECOHRRnS RYFIERqadEed dte

g on sequencesare derived from anot her
deri ®dd6fed i8S hugld@Andbodyn anti body in which the variable

{ ﬁg{sggpéﬁggﬁ?glg%}@ﬁﬁg g%)gg 1%%}.? %ﬂ) Ui agrg’f[p&’dﬁ iﬁ’t@ﬁided

rom a human
1 A3&b el BTTL@NVHHQQ% dﬂ‘lébt 107 M or less, more
tom%gptg%?%x ?)ﬁns to hSnrran TLA' is intended to

prefE@bBIS * 60 AM aribis oye piefiratiy Al i dosh, T RTAPRRIYSS X 10°

KDof 1 x 10" 7M or less, nore preferably 5 x 10 8 M or
Moriss nore preferably 1 x 10 8 Mor |ess, nore

pr e[fh%rtala{ WK 2" 4099 Msaised Rain, iEhistehdadrto té€erto0he asspciation

as used herein, is intended to refer to the

rateéw‘a@@ﬁ&tﬂa@ anmatdg-anﬁgm ingaradtion) wheramthbm "Krats g’érKd as used

interaction, whereas the term"K " or (? S’t
herehe,ne imendeed to refesria gt dissogiatien r%OﬂWL%%r@BPB? oPHest e

p cul“ ant i b n [ grm

imeraggion.” The et Bomaalont Paisiy by BEAuTp EEMBEtp (RPdisdbro
conSta S Amlchtis @B‘taﬁl@@ %ﬁﬂﬂhe ravtu 61K j t& Kot @i Ke¥. ¥ andris expgessed as a

ratio of Kto K /Ka) . and i ed. as

mohmccmcemfe@gr{M)asémwlmfor Platues REERErI0 n&éng%ds well
estagflfh pr e £ oA é dé ?@Eﬁ?g SorMetdrmBh @b | AtibE® is by

or determ ning the KDof an
usidNdurRodylaimobyestisinag, sefefahbeusilaahosenseisopgacch as a Biacore®
preferably using a bi osensor system such as a
sysBitacore(r) system As used herein, the term "high
af f 0| 'uée)a %&ﬁ tﬁ@tehﬁ@h?gmtdfﬁﬁ%y fbfe&ergss Amnibady poférs b@aiyantlbody

havi n Mor |ess, 1|or eferably 10 9 .
havitig 4 K@@f mawémlnssmoee preé&irelabpy T Mo o6 AGeR ke ?fsfef%bly 10

target _ant j
O Ao B it e
antﬁafoﬁ}/ 'Ps!o'({;?)f)es brsdixagplcdFhigh affely?” daidjrpefor eni @‘M 1&00yp§rrefers to an
y

havi ng a, KDof 10 M or Iess Er ef er abIO%%
antii®djhaying e e, ofehde Mrmd@sm@@@r%pr Ve |\91f S ¥R ™

1) he term’ subJ ect” includes any human or
pre#aﬁlﬂ?i:]rﬁ ?\gﬂf The term "nonhunan ani mal " i ncl udes

al | A\é%@é@mahe@e t@my'subjeetrivadrleanny monamemmvahsmas agimal. The
as nonhuman pri mates, sheep, dogs, cats, . horses, cov\rgls such

termHinoklamean aniphl BRchwdes af é/ﬁft?‘?fé@s eeﬁ~ Jnanyalsspd NR K

as gclé]rgxtu?r%pld' SC) gssu %I gc%’?scfl $@c V?_SL%Hirck??%%rﬂlﬁﬁelgiahs iréptiles, efc.

Various aspects of the dlsclosure are described in further detail in the following

subsections.

Anti-BTLA Antibodies

The antibodies of the disclosure are characterized by particular functional features
or properties of the antibodies. For example, the antibodies bind specifically to BTLA
(e.g., bind to human BTLA and may cross-react with BTLA from other species, such as
cynomolgus monkey). Preferably, an antibody of the disclosure binds to BTLA with high
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The anti bodi es of the disclosure are characterized by

particul ar functional features or properties of the
w@pislodses. For exanpl e, the anti bodi es bi nd PCT/US2007/084792

specifically to BTLA (e.g., bi nd to human BTLA and may

afﬁngg%g?@[agrggt o BTfLéF ébeﬁoé S aﬁpeﬁ e%%d?, es of the

i ¢Hapdct tésor
dlSdgélﬁ%%%&aﬁ?’ %kfﬁ@ﬁ Ohg OB%%% ?L%h Moy |ess. ) eyl']ﬁé anti-BTLA
an(a) bodk eshwhart BELAI with @&wr@flm HY eMe\CBﬂ?ﬁSexhl bit one or

of the follo t i

Pl M DR 8 b A dracoso
notc)%ﬁﬁ;lt@mel shdiy bfﬂwﬁ@ém?m?hﬂ EB dcozs CTLA—

or 1CGS; or (c) inhibi e. bi.ndi
BThmddlmpr@bdnb¢®ﬁlﬁn28éﬁﬁ ST RdRant e it it e

ant i f the disclosure exhibit the follow ng
fouo(?ﬂﬁg‘é ZF%C ?nst%lc%s (a) stinulates inmune responses; (b)

st @uiah@steathinbadesp@sgonses; or (c) inhibits tumor
cell growth in _vivo. In additional enbodi nents, the

ant(®)- STnpales eRERgy SEPORSEHY di scl osure stimul at e

i n gtb@th mSiJon some embodi ments, the

anmtqu"5 S%?%%Q%P&Fieg di scllosaroe are ant agoni st antl bodi e
andn pddmeml embodiEmstidioatiGH A RnEhadis Pt Sieghisg oS Jignulate

th ts th
immi Pegoicet AT BoaPEe AR anri o LR Ehg LR ar

ante3) kmlleb&eg YnSprEValt ah BIVEM rﬁ@hdtecémhrbétssy signaBTibile in other
referrably, the antibody binds to hﬁgﬁg BTLA p
embiBmehtsShecartibodivs of the éwlosmer?a%a&w% G is# iRt Wvgt‘ﬁ‘ ea@RbA
of 1.XI1.08 Mor les | BTLA with a KD
and provgdgany @‘Wosr‘g‘?aég"s&‘e oBh e E ihan BTLA w th a K
of 1efenasny, ﬁle&nﬁﬂ)@l\&r&ﬁdo Zhumaxl(Bm Witbre HreefsS x A M or less,

bm%f”t%haﬁé%@%&ei PR ponk d pe B e A bt g Bim EPRRLAMAPR K, of
5x éﬁ“ % yE oPBmH?{o%Qﬁ e ARAMEs ki, ot Betwkaat urie$ M and 1 x 107°

assays o evaluate the binding ability of the
M@négsbodl es toward BTLA are known in the art, including

for exanple | ot s
bi n@p%t?tp%dﬁélf Elgsds/_}‘ios&re mﬁy ﬁlé ang ?onﬁ 1{1§;0Asc%f tt?&{?oove-hsted
fea@?et 0RMILE $wdtl thRe BT, @i@/e 3 ﬁﬁ?&&dh@b{bcﬁfbambarfdams ays
Wn 1'n the art, such as by Biacore anal

Sui tahdad asmwm dveluatevthe biading @by obthe ﬁﬁfébOdleS toward BTLA are
above- descrlb har act
o i G R I TS O e s

x@%aﬁm thel diftibodiz8 B0 cé:Dﬂydﬁassdsﬁdrdely stalttar(h&ays
kmgtﬁef ﬁred anti boélﬁ)e?? of the disclosure et .human fth
knavanicthead) suahes by BiaserenBalysis4 Soitablegssaysdonev ng gRyol the

abo%%%%’scn]b%g%har%&gﬁs%cs and AGhedis bl Gadtdagbledct ural ly

Monoclonal Antibodies 1B4, E4H9, 3C2. 3C2a, 6A5, 11E2, E8D9, 10H6, 10H6a, and 4C9
Preferred antibodies of the disclosure are the human monoclonal antibodies 1B4,
E4H9, 3C2, 3C2a, 6A5, 11E2, E8DY, 10H6, 10H6a, and 4C9, isolated and structurally
characterized as described in Examples 1 and 2. The Vi amino acid sequences of 1B4,
E4H9, 3C2, 6A5, 11E2, E8D9, 10H6, 10H6a, and 4C9 are shown in SEQID 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 Vg amino acid sequence of 10H6a is the same as that of 10H6. The V|, amino
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characterized as described in Exanples 1 and 2. The VH
am no acid sequences of 1B4, E4H9, 3C2, 6A5, 11E2,

wWE308/07656H6, 10H6a, and 4C9 are shown in SEQ | BUINIS2007084792
2, 3, 4, 5, 6, 74, and 85, respectively. The VH am no

amd%%@?ﬁnﬁ%%ﬁﬁé?@%aé@3@?&%&%@3@2 g Bt lonrt g 0 are
shov®HESEQ B Nbam 8oRq0d] S8qUENTES7R bind 88} redpdttdicl3C2,
3C2a, 6A5, 11E2, ESDO9 10H6, 10H6a, and4 are _shown

in (‘g}g@ thay qack of thesegantlbodlgq)canlblnd @Tll@ thg ¥y apd Viggguences

o - SRUR BB opuR Bt dianiankLbedos
dischetre B TE Rebihding of sedhi ‘@niatdard mm&:he@'ﬁhﬂb@wuhangae tested usmg
e RS i VS B Sl b 858 oEhgebconen
Vi égﬂdrv{ aan@%é@m&eq 51% Rk aPoy SeARAcd florh R afAIR NPV,  pairing

bly, 'when VH and "VL chai ns
is replagetiwih d Stracttutaéu smalaz/ quummg eLfmwmeaprp&mhhc alVarsequence

V| |srela W. tur S|m'lar
from 3 g L Lot S e e P Ty R H0E ol F i o
parAcceidiily, Yirb: adt! ih8 @1§c§35{n@ PraG & aW1§dI|atéd monoclonal

structurall ar VL sequence, Accordingly, in one

antﬂggbe@q aﬂtlﬁﬁ%g@ﬂgﬁlp@mhﬁfﬁ@m% i1 i sol at ed monocl onal

&_Bbé’ﬂé(a &/%?ﬁ%h&ﬁé‘ r%&d%dﬁ%)rgﬁgdn 159 %ﬁ%%uence selected

rrsin

froncomgmqa dogsigtingdi SR Ho INDsS ¢ R endes, sSeVecmdtzsfmm t he
group caqnsj sting of SEQID NGCs: 1, 2, 3,..4, 5 6,
an8)gslighy ghpip H?ﬂa&’ ¢ TEgHA ORBIRING AP aBHNQaqid giaygnce Selected from

S e S t t he
e GRIPELSIAREISEPINGEIS b eres o ol A hhg {10
13 whetein 18 anéh@ﬂy%pciﬁhfdbéi’indst IB\"éLAnpmfmaiyy bypeean BItal I y
tb BTLA er ab hurra TLA. Preferred heavy and
Pre V@‘ﬂ%@fﬁé?%h F“Hé:f) HetioREnglde (a) a heavy chain

vay :.'1)35’ h@av"y%ﬂhﬁrvaﬁ%m "rég%r[‘ébrﬁﬂ%%u%'ﬂm@ Bmfl #iPeguanReerof
SE a Ilbggt chai n vari abl e regi on

SEQ:WQ di mgi Qbhea @ht nhmwar@a wgEncemptiSEQthImigo agid sequence

egvy. chain variable region conprising the am no
ofS‘;@?IEa%@qu%ce of SEQ ID NG 2; and (b) a light chain

g éab h@avmgﬁm@rvaﬁm &ég@dnn@nﬁﬁtgl DBMAR iR uete df
8; (a) a_heavy chain variable region

SEQcB}rbT :3; pfl (bhe light plopin ppripbieEORCEMPrisiBEhq INiREACiY;sequence

I ght chain variable region conprising the
OfSE%qr%ﬁgc?dé sequence of SEQ ID NO 9; or (a) a heavy

chg)na Weaviyahhia Vﬁﬁ@bl@ E‘eg@@twm;ﬁismg themiro aeid seqiichce of
seguence of SE and (b) a light chain

SEQHY N&b Beand) 1%&5 ﬁlpﬁm ¥ 'flrﬁag)lq ngoglrﬁowna]@g dhesaipie e sequence
of Sﬁbﬁ%b%f\g 10; or

(a) aheavy 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: 10; or

(a) aheavy chain variable region comprising the amino acid sequence of
SEQ ID NO: 4; and (b) a light chain variable region comprising the amino acid sequence
of SEQID NO: 11; or

(a) aheavy chain variable region comprising the amino acid sequence of
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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 chain
W@ 200844560 r egi on conpri sing the am no aci d seqRERT82007/084792
of SEQ ID NO 11; or (a) a heavy chain variable region
rising the am no acid sequence of SEQ ID NO 5; and
SEQ B} 1155 aeet (b Healight i apiable wgicvrrommrisg dhagmimpacidrficausnce

dysnce of SEQ ID NGO 12; or (a) a heavy chain
Ofsggjr' F)lf?e;rl on conprising the am no acid sequence of

SE@)I Phéiy dhainaneiallb)egod ¢ahristipathe amaid @il equegieof
r| sing. the am no aci d _sequence of SE%II D NO 13;
SEQH? ﬁeawbé Halight ¢B3in YA1aDb1§ g1 Formsing %mtnﬁéw»cslrﬁew&nce

ofsggr E@qqgnce of SEQID NO 74; and (b) a light chain
'e region conprising the am no acid sequence

of $EQ1 h&v\©hain5/arigblp r@l&brgamyprtshm the u?lnnoam:hcesaqegloe of
SE
sEE ARG 40 G e BRRwS ki S E RO G B St 2sping i seauence

Ofsgmm@cqg sequence of SEQ ID NO 76; (a) a heavy
chai n variabl e region conprising the am no acid

sedden beanfch@E(yar@blN@gl%cormrwn(got}le amllmgmd @dqaeme of

SE%%E@J |7%, ﬁgy('bg & h%%ggléaﬁ %rgarbiear%%% %[p%gmg 1§8 %gld sequence

of SEXOND Mes 7ant i bodi es that conpri se the heavy chai n and
I| ht chain CDRI's, CDR2s and CDR3s of ~1B4, E4H9, 3C2,
a ey chamvarighipgegiamepnprisigehe apyrp apebseqgence of

%WS&%' SRS U 3 QioR £ by BATgf e Rgpence
OfSECHEaN@ ghown in SEQ ID N@ 14, 15, 16, 17, 18, 19,

t hén %z%%b% 7Fggggcg]§tl?q_%t cI:I\(g%i I rov grrl%lgghe%%i%ggr% g%gt eegé/ chain

andgggt d;xg% @GHR 1S gy d dﬁd%ﬁﬁ{is%ﬂ\@z £dfo, 332, 3820, €85, 13£2, ESDY,

, d 88, respectively. The ami no aci d sedquences
10H6f 1qH¥e, Wﬂ GDPBS combByonsheieof. 3R, anGnG acid seien&e8 D the Vi

OB By A 3T AR AScei g et vos
14, §seq'6emc qs o, whﬁld\éﬁ%@ct@a 1Bhe alpthdPaciBSequertied 8f theAR,
E2, D9, 10H6, 10H6a, and 4C9 are shown in SE

CDIN@gof 14, E4H9, 32, 6485, 1 882, 31, 3@{6,%d4§@arfam“ggn%EQ ID NOs:

20,3695 ek o 05 ALORAELE STSUSORE:Blo Vs GEES
CDHJHi)f“i@ EﬂH9§3IQXI\MSA5n 1 BEDHSDINOBE 6,39 d 449, ardshovdin S‘Eﬁ) ID NOs:

81, 91, and 96, respectlvely The amno acid
26, %’é&ﬁ&%é@ o Opand\i9. copessively. e ampn-erid seopencgepfithe Vi

cn@?m%ﬁ?gg@%, 2%9‘5'269451%'@?5‘51@%51 iﬁﬁ%’ POEf6aS A BreShSm in
SEQ ID NOs: 32, 33, 34, 35, 36, 37, 38, 80, 90, and 95, respectively. The amino acid
sequences of the Vi CDR2s of 1B4, E4H9, 3C2, 3C2a, 6A5, 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, 3C2a, 6AS5,
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, er 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 Vi CDR1,
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82, 92, and 97, respectively. The CDR regions are
del i neat ed using the Kabat system (Kabat, E. A, etal.

w@ 1®807)658equences of Proteins of | mrunol ogi cal PCT/US2007/084792
Interest, Fifth Edition, U S. Departnment of Health and

oY e OB T 0 R e v
t
nd it DI T ERECUE S U Gl T

Bachnntilﬁmﬁllséqumm es/1p@ORVKCOBR andCDRR3 amdial VEORIR 1, CDR2, and

o PR E o SR I D oot TR i o
sucle aﬁalke@ ﬁhdi H&@&&e&uﬁub%aﬁﬁ @érﬂb@teé{kh IR themm%éé@gys%med

and a CDRl, CDR2, d CDR3) to create ot
aboygand IBTE@AEE@IWHP%@ gniT:IeIszSeBmmre ahaysis)s cPrefauatdy, vERDA H CDR

e dies ca
seqrBP 9 it iiha el fhe MR LRUTRE e DRI ST R,
partiduéar E&ﬁu’mhﬁﬁe (EreplacedEitBAStruddinal @ kini R TDFS Se&;)xence(s) Likewise,
Pref erably, when VHCDR sequences are m xed

whepgY ichigH, segracesgee mixgdrndapriehsd, @D@&b&mﬁ%m@r@m
seqiAkL FrSHll %Rvégééﬁgﬁgg@cg ﬁierf%gg?gggp%éeﬂw%%%%ﬁ@l nfilar

sim
CDReqwnc@s) dt eilhbexeddinap pasenc toattle otdhmm@DEHillec[Bﬁ’Qanahak/ mivel Vy

f ticular V sequence bly
and S S A (AL L e RS Greshr i aran apior 1 COR rdgion
seqREseRTEIe{tBlcturhlly Yidilar RRuUERRS Kb BP I@féﬁu&&eg BRclosed herein

ordinarily skilled artisan that novel
for menemensé sntihedics enigbastiesdB 4 F4HALICL, BERRAD riéE@;E&ihE? d 0H6,
IOH%a a%/ﬁQ VL CDR region sequences with structurally

i icar Sequences fromthe CDR sequences discl osed

herfedcﬁrcﬁ@l B aschanabedthé BRELATe prividee dh 83 1atEmofdtithal

3C2, 3C2a, 6A5, 11E2, E8D9, 10H6, 10H6a, and 4C9.
ant%%%@rmg?y blﬁdwga@%@%ﬂﬂewgﬁmpnsme di scl osure

pr r

D1 ] gD e B DR i i R
selevtad fabl e pagipaonsiklg (fGRY (13 NG: a4 130160 7a€8, d9§'entaaa }¢;

sel ECt ed fr}?mthe qroup consisting of SEQ ID NGs: 14,

15 (bhgheayy chaig varjaple region{pldR 3 pompHsing amaminp askhsequence

w18 800 R SRR L I9NE, 20 AT St

21 (C)ZQheanB phaﬁﬂ vaxﬁ?eﬁa,le #@ionalidR B8ompridin@ah@ainy actidequence

scledl@f 53Rufe EROmeoRE ot SELOHE NLFY 26 237 1526 b HCLS, a0 55
27 (d)258hgh¥ %ha1§ Q'am?ole reéﬁ)n @PR189mp ﬁ&ﬂl 4n Lu'n%tacgf]@gﬂence
vari abl e region conpri si ng & no. aci quence

selegfed ér@methe *gmmcphsstgrgcuﬁSE&bm Nﬁsr B\Zj; 38f 345BQ 34)3MCB8, 88290, and
95 33, 34, 35, 36, 37, 38, 80, 90, and 95; (e) a light
>chain variable region CDR2 conprising an am no acid

S&@%gggﬂlt 318&1@ Z%@ibiffz fe@?g@lﬁ%@ E&Hﬁnﬁﬁé‘% &Bin@gicﬁif seégéﬁcl‘, Relected
from the group consisting of SEQ ID NOs: 39 40 41 42 43 44 45 81 91 and 96 and
(D) 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:
(2) 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 an
am no acid sequence selected fromthe group consisting

W@R008BQs6O NOs: 46, 47, 48, 49, 50, 51, 52, 82pCPRS20aTI084792

97; wherein the antibody specifically binds BTLA,

preferably human BTLA. referred enbodi nent, the
antDBdwgvi etk vaseble r@&WDQD%fgwnmgﬁmﬂDMez@ ;egi on

Do e DA iR iSRSNGS,
heéab;a lcghabhianv airi sl @giroagimmblﬂﬂﬁ@nsiﬁgmﬂggglmswahﬂ) NO.
220 o B BB SR L TR WS oo
a&gﬁg} SEQ @Héﬂ: light chain
n var i gjé?%gﬁ?degl ondllg%&ghg%%? OE:]II Slé% I IIi)gl\IO 46. In

an)ladreayy elfagr vathblarogidn MR | cqmmsmg $HQAP NOnjfi ses:

h h SE
| UG Y Yo Pertl s BB S e G aPRIO R o7
C o)l e Mg iR drabNGe I%A,cm@ C(ﬁ'\rg}ﬁ@r)//@/ QD'NGaZ’}’ ab' e
conpri si ng SE

re é alig
gd)ra et rhain sariablg wwaio0SHp l:wmpm%ng@E Eb NO: m 33

%%l é&gmalﬂ: béf?}ba;ﬂ} Rk JOQQL rlslr‘%%q@rf?(é 5 ﬁlg

c ol allghﬂ@laSEQriaEleNégmﬂ CDMC@E}QISH%I’SH;Q eheN® 6417
odi t he anti body conprises: (a) a heavy chain

In apiher peg @?%@%er@% the@ﬁﬁabcrdénqealpgm ID NO 16; (b) a

he I D NO
22;%%011%% Ehg@g&%%ﬁ%@g%@?@g%@%@ corrpr’l si ng
SE@)theh@ cl%; vz(rch)olearegloglﬁDRhmmzlarmnti]gt SIBQEDMNEQ 21 ngRI
I e) ali in_variable
e eieras bk oSk 1 Rep S EA i NG 2% 11 gh
Ch?d)% n/%& ERdh Qari DU RPioRIHIR £ 0GR $hd IESHR rlx@ No 48

In another preferred enbodi nent, the antibody
coEq)rau l@ééeha@ayarwbtﬁerawn EHR heoraprisaiy SEQ éDiNG: @Dth

" by bRk G o R DLy ©

In arﬁiﬂmr @refam@@hmmemtome@aﬁa’odcy%ﬁf h§¢sng SEQ I'D NO 28
(d) i ght chain variabl e region corrprl SI ng SEQ
D(a%@ eg%y chag) vagiaplegpgior KA1l @ﬁmprssmgeSEQ@D

v a ab@é@%@‘.ﬁg&r’fh@fﬁ% ‘éﬁ&@g%%méﬁ%‘% Wm 52 n
anCd) taereaw etfatrt vebRIbgoh ODR3 cdnfieisaip SEQAY NOS; i ses:
%hg%ychalg I\ja?rlla%levr%rgxlog%Deer scgnlnpnsu?gD‘SR}L,Q IDnlg(r)l 3$5| ng SEQ
(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.
In another preferred embodiment, the antibody 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
() a light chain variable region CDR3 comprising SEQ ID NO: 50.

In another preferred embodiment, the antibody comprises:

(a) a heavy chain variable region CDR1 comprising SEQ ID NO: 18;
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(b) a heavy chain variable region CDR2 conprising SEQ
ID NO 23; (c) a heavy chain variable regi on CDR3

w@opTessing SEQ I D NO 29; (d) a Iight chain vBeT/HRI087/084792

regi on CDRI con‘pr|S| ng SEQID NO 36; (e) a light
chain variable region COR2 conprising SEQ ID NO 43;
andb) 4 heagy ichgihtvagadé regicar CRABR eompysiop SEQRD WOmR4i si ng

th f d th
antPBo ksl B R B R heR e SEPIRP et on
CDRY) £gmichsin W@rlﬁﬁé}ded\QDRl BomB)isidg BE@%\% NtDaB'ﬁ
variabl e regio rising SEQ I D (c) a

hea(%)ya Ieghé o aRvishl eiagroh) G}DRBH%}@&]SEQSIWOS@@ B NG
SE(SQI cllxa‘éngbﬁr a%g@lleﬂ oﬁ%ﬁ?@h&nﬁr@s@ﬁg I NEOEPIi Si ng

e reglon
In ancoihmprsﬁerrgd SEQ)dlmethheéb@nb@d}cbo(tﬁgnsas i ght Chg_: n
I i i.S] SEQ | NO_5H1. In
bGPt SRR PRl SO INR | Comerans DERdP NGib#i ses:
(aXbea K@@y%ﬁﬂ@hﬁab\l@fé R @R@eblﬁpn%?br & |onbs g SEQ

| D NG b) heavy chain var
corgra lselamg C@vabmeg% CR) C(anmesalwg/SEQaIDrNOaBl abl e

ol U RIS SBIE RtadR ) shptisnngEeH 8 v ss,

(eXe)a lidhg bhaif Ravidble/REicAt BR2 86thAisitPREQUOMOL §5:Ned SEQ
IDXI\)D g45 aind (lf lz;l%tgll ht chai %ns\;arl aglqe regi on CDR3

cofppilighhghagraariablenerios £DR heagmprising SHRIPN L.
In ax?dmeé}ga' Rtd eﬁli}@dl%%ﬁg, Blgga}éu&?dgfp o'ﬁ’pggﬁ (a) a heavy chain

vari e re ID NO 77; (b) a

heéabya Iehay nhanamraiblaereg@gl(IDRE&Rﬁprﬁ?@x@SEQiID@I@EQ I D NO
aheav ?ln variabl e regi.on CDR3 |S|ng

SE@)I adzwy Cb@gn eregiogrtDR% amp%mg %EQéDrIé@ C
At s o@n%%b??ﬁéﬁ%%‘@b et g Sﬁﬁgﬂ‘?’?%?. ght
c hédra hg;}m Claddh e?m@x}p xgggﬁEOHBRl: omrppmflllqgégEQE[Q NO: 3@ 82.
erre
cof AL End Pl s R S SER b SR tsend

h bl
fggi}?ggl% %aﬁ%ﬁﬂeﬁ1§§®ﬁﬁoéonﬁ%ﬁﬁ%v%(?g?'}gb \ésgzg i/? e

In m&ﬁ%ﬁfr@f@f@lmcbm I@gmtoﬁle@mfiymmrmmg SEQ I D NO ~ 89;

ht,. chai n,vari.abl ion. 1g SEQ
| ottt el Pl GRS e G PRIO
C O (iPral b g IRy drldbNQegdn EDI@Z‘&)&&)SM@% $EQ hb N@ agg)
vari abl e region CDR3 conprising SE
(c) a heavy chain variable region CDR3 compnsmg 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 IDNO: 92.

In another preferred embodiment, the antibody 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
(D) a light chain variable region CDR3 comprising SEQ ID NO: 97.
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I n another preferred enbodi nent, the anti body
conprises: (a) a heavy chain variable regi on CDRI
weomwpoiessng SEQ | D NGO 77; (b) a heavy chain ve€T/a8067/084792
reglon CDR2 conprising SEQ ID NO 78; (c) a heavy
in variable region CODR3 conprising SEQ ID NO 79;
(d tig "fﬁﬁ? waithe aybthatdbe £ lwmiep@@c&pmﬂmqmgthsé@m

ol A0 e EESH ) TR o
cognede ardiger anéﬁrabmulﬁ@%amxbmimk samgreGEGblyDeNEne@®dIHaving the same
bl S5l s L b i

Brirh gn@r CRe g3 (EY. TAMEF PB0D) ( ﬁgécﬁgmﬁﬁﬁéi%xfoﬁﬁétfoy\ & }fi’:ﬂxamzed anti-

anti body for a cognate antigen a at multip
CD¥rantibod @ssng:@my Brectiaey elislity viyebigedrenain €PRioof mgnmmamtx -CD30

anngo%gel( nge ? 'j é\g%{ n% Zaz_ﬁ%la%%ge éf@??cpesccrﬁs g fecpmpinant

epiﬂmhaﬁg@rc@ro@ﬁx(ibﬁ@ﬁ@ 2680”9 06hg 6%%% h&IvEhhIRCCDR3 sequence

production of a humani zed anti - 0 anti body using

of ﬂ*@rnayenfa% aag MOEHH, antivieP2mndbadinaR adecery. dfrOmNath etcad Sci.

US o B 0 088 e Phint e S Bl Bhig R ey o1
antilgldyssopingtacieavar EEht 2)hainvbiidiod COR3Ungn 6M4 yutihe aﬁt@&ﬁtb’grm

uence of the par ental rmurine MOC- 31
o3 M%OC&%@W&FYBW F agitbogy comprigs a digiinct scapgrpe
outs@%tthé-bﬁRé do%ir&%fm:ag%}é of B ggi%g tﬁéj%ﬂgc" égk?[bggasathg ht r%];lrmg

humani zed anti-integrin av nt i sl ng eavy
antibdyl Withgdtinigleaanhighor bigher tEDRBie gareat murifie antihadiy))Barbas er al.,

b S B B P CReba B IR L
mos{CEER fieBbRriBsbcBRARLS MhdiREPBLARs bhe FR5E 1\73093 Lepe S@?

theg}arent muring anti body wth affinities as hig

USHi SHeR2%Had (1 ) &@Seﬁnbmﬁﬂm greftiag of hoay)chaiB{:BDR3 S@Ieuate,s of

o B T S AL A TEL G i o

an axetomtzmub ttmoﬁszthxhaxreby mcmgﬁﬁb Bﬂ);mnga@d'abﬁéhﬁh CR3 B{DOC.
U.S. A 92:2529-2533 (1

dem?réféfété% ﬁxﬁh Q%%R—’gé%”fl@m AlpneCOMEEY b@ﬁa\grﬁp@m%i@t@séﬁfehﬁ@@ et
f {
o S 38 il S e

the hemvgomlﬂuF@DRBMla@la;ent mﬂmﬁbﬁ@ HabELI‘&XZ% tohd li@v? @B¥M oghai n
that the CDR3 dommi n al one

CDR3 .and_.denonstratin
OG5 13 (PG i & DTS FAPRA] S cBep iR Tisgendlo revin
bindin g’%‘ﬁé@ﬁcltﬂ@ﬁthg ggrex?t‘l%bi 182%)of Qﬁﬁ%g ?é'f%rl%%g 19ﬁ§£%|ﬂ%o%€d by

di es wherelh transfer of eavy C
refergficedn praeetimetypol yspeci f ¢ Fab Lhwe to a heavy chaln of
i ndi ng Fab, p31

no.eifi. . I et anus t oxoi d-

@@g&awgﬁlf%&anewe% thegyrggent Fﬂaﬁuﬁfgp@ﬁ&?ﬁ fr}Oélp@lynal

antlb@EheE B&n@?&ﬁé‘&né: Ghore FREYY Qfd/&rh%ﬁ?cl{aﬁ{ @D%Cd%?ndlr? 06! £
incorporated by reference in its ent

humaacandibdidn gligh ass mhiise areattaahbo@s pdetesn the Imeorpr:l@&&lnatnubody is
capagle F specyir call? %&\ékndgetg éxﬁnoc 151m some embodiments, such inventive
antibodies comprising one or more heavy and/or light chain CDR3 domain from a non-
human antibody (a) are capable of competing for binding with; (b) retain the functional
characteristics; (c) bind to the same epitope; and/or (d) have a similar binding affinity as

the corresponding parental non-human antibody.

32



10

15

20

25

30

ant i bodi es conprising one or nore heavy and/or |ight

chain CDR3 domain froma nonhuman anti body, such as a
woreMsme7660 rat ant i body, wherein the nonocl onal PERUS190TY84792

is capable of specifically binding to BTLA. Wthin

sone. enbodi nents, such inventive anti bodi es conprising

on eV ishinpgies asnsaisytha persont disciytstireqtrayidesGDR® cliorahiitodizm

f f
L T R ST
anuwb;( awhes| fot bxxsplé, @)humamntxeodmtaag@fr&w atmehunedhd/ or

g%rve a simlar binding affinity as
1 VR p8ibs Mgt punamanibody -93nshin oamep@@éll}y Wﬂmgﬁo &THher and

whe?éﬁ?ﬁg@Rﬁ G%an%ﬁﬂkhe%éﬁ:ﬁlﬂﬁéﬁra%negﬁy 1e Fa%an 1D} lcﬂ)%Latln in

anti bodi es conprising one or
a hughaaiantigpi3hatosteicking bamting dpecisicith Mm to podyate 8 smhnd human

ancifyty hein FARRR o el Biv et Tk, O Hith St PBbgimests.
suclCiapatiive aﬁﬁb&ﬁ@%oﬁﬂp‘?@ ?Ym@ bPHioROLda9y BAd/6r l:?%lq cﬁ@ﬁ I@B domain

the CDR3 domain from first hurmn ant aces

fronytherhmss f@mmﬁ%ﬁ%@h&m&w@iﬂ (Pfkmdypetlh@forlbmdugﬂvlthgb) retain the

of, BTLA t Seco
funclohll AEFRASIS € bihe Qlne 336 R BLEH @ Bty Mo e ingine
affitiy agﬂhe%ori&pckﬁdmgslﬁm&uﬂlmﬁdiuﬁﬁﬂtaﬁnb&%h i nvent l ve
anti bodi es conprising one or nore heavy and/or |ight

[ h in CDRB.dona'n fromthe first human anti body (a)
A B S ERIRE S Gy ENgs ndlng with; (b) retain

th@n gt é@a@dlm‘a@@)ﬁha@gb bffie {selb g&ngﬁsegsg%a%@ham

epi tope; and/ or Si m
variatheregmnrfespepditivglap gerard inalhefivy csttauhmram@ﬁttbubﬁ@yne and/or a
ti bodi Havi Particuyl ar I ne_Sequences | n
light B PR st PP pagic ﬁtaesggwn?e&htﬁh@namwneglewln gene.
COWBF &:88Hl@ 1@@@%@1’&%@@[&0\6%&3 bihe dfs@@kﬁ}@ ok \9 s%n jsolated
particul ar gernline heavy chain i nmunog! Fobul i n gene
mongelanad rntbedyg bt arcmllgnn-%mdumoetwreguemof fcpmprlamg ariteh ey tlaain

v S P D AR 200 e R R e
antlbcﬁlg) Ispéoe@cammsmA qjaéfeﬁ@gyhur@arn RBTLANYH 88h& fackeRSd

portion thereof, conpr|3|ng heavgmghaln vari abl e
emb?@@eeh therflisclpsyirg previdesaniselatst nopnoglanalastibbdys er an huligen-

i, AR5, AR by SR P MG ot

derivexdtfoodi arhnmanwez W galepstiERinthe whtitesly 3pediSedligtasis BTLA,
anti body, or an antig enblndlng portion
Bse

prefyrly @L}%gg !;B(;‘ﬂﬁ\f i iangthar prefsrspd embodiment tho flisclosy orovideatan
isolakedl rﬁ&%cmﬁ‘%ﬂé{ﬁfbo% o?%n 966 eﬁeﬁnélﬁg g&gll gﬁ%lf?_/ mpnsngge Meavy

wherei n the antibody spe |f|ca
chanpva‘faé»teabgyonhhmth"ﬁtd&ucﬂ of cadetirer frih eft@ifa@dVy 4-59 gene,

nt, the_disclo rovji des an i sol ated
wheiE 158 PBTALY SHETBUY PSR TB-/arEF GRNORRBIE Thor i spother
I t
e T R
antlgmémehmg pd‘feoamerekmﬁ,obpnﬁapxemgfal lealy yhdin vatsabBTlepion that is the

er uman, BTL not her
prodt?ct of or gerlx}éd I}rom a human H (? gene, whereln the antibody specifically binds

BTLA, preferably human BTLA. In another preferred embodiment, the disclosure
provides an isolated monoclonal antibody, or an antigen-binding portion thereof,
comprising a heavy chain variable region that is the product of or derived from a human

Vi 3-33 gene, wherein the antibody specifically binds BTLA, preferably human BTLA.
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preferred enbodi nent, the disclosure provides an
i sol ated nonocl onal anti body, or an anti gen-bi ndi ng
WQEooBloised her eof, conpri sing a heavy chai n varP@blUgs2007/084792
region that is the product of or derived froma human
VH 3-20 gene, wherein the antibody specifically binds
In ygganatheppigteared Smpor s therdiaclogyse amtcﬁré an gjodted mggoclonal

o RO e o8 54 RSB0 el e eson

that isbe pofductodivp desvadgran héawyan dhah D7 yatel, ahkeirn tgiantibddyat

sred e B S P S S S LA T B Pt St

the REQSREkSPbYidBYARRBIIAN b Wbl AROLEE or BR 8 8EdnSinding portion
enbodi ment, the disclosure provides an isol ated

thereafnesunmisalg alightisbaip vaoeblaregem thetdm thsi medusy opor daripad from a

th co IS a_light chai ar.i e, region that
b R, RS 8 Sl SRy K R R i
BTIgenk, yeohgstdriprébeederhbiiishynts pRGidddsatd probidesisn Bilated

preferably human BTLA. In yet another preferred. )
mongploei aERedy. Phen antigenbinding prreon tercohrrompsisigedight chain

: : [ - n r .
v RGN (0 20 s 4 AT 004 09159 S
antibslytspecifpcadbindsd TloA, gteferabdhdmanBaLAUTayeMSlokheB pgdeareed

wherein the .anti body, specificall i nds BTLA, .
embitG1egh i oo S8 FOBS B o i TaPRACHR Y8 voggn antigen:
bindedRHi S Hereof, Q_%gggéﬁg %Slié‘h?cfﬁﬁﬁyérﬂa%febr?gioh%’it% &t@ product of or

_monocl onal antibody, “or "an anti gen- ding portio
derivedelrao e huganphi & gapeawhérgintthe rtibody apécifidadly bagisB T Aat

I S, the pr c f or rived froma,.hu VK L15 gene,
prefibb AR T FoihnE B et PUaRHEE B seiosur provides an
isold¥¥EieRcUMnAl AniTRay Bk lafitigdlbi8ing FORIMGRerRb € Wil the antibody:

enbodi ment, the disclosure provides an isol ated

no A EPBREResanicalp elain sariable watonghaibs tdipnedusbef ¢ralerived from a
rdSi [ ain vari.ahle region, that

bl ¥ 205, 2 AR5 528, Bt P DR A6k SRRUGHE o Gl bdRence
set fohle reSHQ UDN@NGE, BOISS, P esri doire@ettyvddyynds BTLA,

plr‘rgtger ably human BTLA. In yet another preferred

enbECHPEESs & light ghaip Vel eregranthetds therprpdust af erlerived from a

C I ' N i - b adi ti

humfR QAP R AL Ao [uiiEh (R Cb A ORI R equense st
forttcineiBQ VANG0e 7,egi70retgreativelg); thd product of or

derived.froma hu VH 2-05, 2-70, 4-59, 3-20, or
3-@@3?%*%@%3'6’@??@“%%"&%3 the ami no aci d sequence set
fo j : K

EkBmpRs %&tfb@?%‘)@n%\gﬁ%ygégg Q% (iff\g}h.’z 95 afld and V %Qb'/l, o

respectively); t chain vari
respeasiyelyrare hB4, 6455, ahé EBPOd det examplerofdarantibotlyf havingsa Wymad Vi of

\V/ 7 8, | 5 or 04. i ch d h
Vi 27 A 4 T 2t penegtidlt ISR, A St tE B ernocy paving a Vi
and Vg of VeSPST VAl %?g‘,%ip‘élt_iv%q’ye G302 Al X RAS ahodnﬁmrr]@

Exanpl es of antibodi es having VH and VKof "V H2-05 a
haviagal Wiand Vx ofeépédiandlayd NixeAA/BaespSAlelyand CEBDAN eAample of an

TR R B A R TSR Y A
exan@lé bPROAntBBNY ReviRe ¥My and Vi of Vi; 3-33 and and Vi 04, respectively is
10H6. An example of an antibody having a Vi and Vi of Vi 3-33 and and Vg A27,
respectively is 10H6a. An example of an antibody having a Vi and Vi of Vi3 2-05 and and
Vi A27, respectively is 4C9.
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and V of VH4-59 and and VKL18, respectively is 3C2. An
exanpl e of an anti body having a VHand VKof VH4-59 and

W@rSNFARY, respectively is 3C2a. An exanpl e OPCHES2007/084792
anti body having a VH and VKof VH 3-20 and and VK 115,

res ectively is 11E2. An exanple of an antibody having
Hisga aewln@ﬂxumm agbaiycompdisas @dy or Bgipehtinwatiyble segions
ant i body . havi a VHand . VKof VH
tha%’gdgé 8%3‘““0 ? E‘QB’e@tH%‘TV“;P rigerm igaigquaRiee ihihpyspiaable

regiofs @ﬂ’thaﬁlﬁtl%@? ﬁrehﬂﬂélﬁcgj oY aHgRdmMKaafseMin P SRGinaNd V

respectively is 4C9. As used herein, a human
lmnaﬁlpg%a% E8Wpr PudissyHemyynabude inghunigiha i travsgenxbheuse carrying

d d f
hunfo A HiRpb0BI Sonch BRNRACHNEEn B inflrest O birkitnd Bt
1mn0m0glhbulangerbdrﬂ>yarﬁ Kiespmblé(agﬂﬂ lphiagfer\ﬁm &eﬁgﬁgeﬁmﬂlﬂt?iesﬂ S&%uman
e ne, | nogl opul in genes. Such systemns
an“{’]‘%fg’%g?f L‘g‘ﬁﬂfﬂdﬁ 8 tg‘?eéw% G Al &f‘f&mhyg HemKoeeipbulin
seqdeﬂ@%%quéﬂdfﬁd 4€ 8 B@ﬁ Joprrptaglﬁ% At ge0 a{ﬁd s%«i;\fe%cee 8t th@'human

screeni ng a human I MMuUNOg gene

antlbﬁdyﬁb gheerinion apldagcaxemctsmfﬁthaa vgbnglm mfmmxmgmbaﬁhs arfl selecting
of .or "derived

human ant.i body t i.s "the produc
the TR LRl ho R %i.‘fr'?‘lﬁa SPOHA anabﬁ&ﬁ%ﬁsté%a%ﬁw (& gretsatest %
1dent105©md§ tHeiseghiense §1Utﬁ9 hivag SRR N Eﬁﬁa@éﬁtﬁedﬁfﬂagls “the product
uence_ of the human anti body to the am no
%ﬁ@YRﬁe@or@f a patigAlagbrmen g\%‘mlmﬁumogmoﬁubmlnsseqndme may contain
' nruno lin uence
am"ffﬁé@@&ffﬁ%n%%‘éas{%ﬁg%% Bl TR ot . B SRSt

naﬂuaﬂbfmdcthgtSOmhhenﬁ%mUQ@ﬁlem%tlbﬁtﬁ iREyERBt NG A @@QMrecéd mutation.
human that is "the product of or "derived

Howeyghaft s eﬁl%\‘?’i“ﬂfé%ﬂ aribrdvrimpicgdy ng atdeast ﬁ%n@@mduhlammo acids
sequeRAHUE A6 GrliRY a@ WAL AL AL AR 43S Loy ddf Oﬁejern%?Be n*ngpnoglobuhn gene

conpared to the gerniine sequence,
and g)mfnpsl amnn atudrresitiyes alat ideniifgths GiBiah @niibd Bt ds ®Rhgduman when

intentlional .introduct of site-directed nutation.
com ﬁi& gamgmeéwoa@ﬁw AROsEHSeaypIcene] gfhersspagies (e.g.,
muring géﬁnl%%q&%eésb ca ce'rt@mad% 0 ﬁﬁfn g % 2 at‘i'@ast 95%, or

am no aci d sequence encode dnan
even %ﬁﬁaﬁfo%‘ymtﬁ]% 8%Ye ne%ﬁrﬁddwnalan M1mm<nd) samedcerte Shedz!uﬁtho acid

t t| f t he human a e| hurmn when
sequllent QR oy o e T e P B BB u T HCAW famtibody
deriveddioang Qatleﬁla@hlhﬁén SRRhE Seduln& wﬂfﬁi%ﬂl&%@ﬁk?& B8 10 ammo

sequences) In certain cases, ant1 body nay
acid gifferenssy fromghe Fpineveid muftn@asnccgi@@/d)y @%%un%ﬁgermthQ%

I uence t.o the a o acid
imm SN echd BTG RE, BEMFAR 8o ittt Sley RO Boethan 5.
or ev?Ey pb G:@dre hanal, BLUAYRA 1 aRihP&HY dERIéNe Grohf AN aehiRGhdil S L@Bce

n gernline sequence will display no nore than
encog?dlﬁyothﬁ(gmnl&}ef‘fn@?‘éﬁg@buhlﬁ 6#Rc he ani no aci d sequence

encoded by the human germine i munogl obulin gene. In

Homgﬁ)&gggﬂnm% the human anti body may di splay no nore
han 5, or even no nore than 4, 3, 2, or 1 amno acid
d| Iﬁlf}@t emtleer fernborinfemt ;amiantdbedi of (Bediyeloage enapded hbyv il

9}? ne [ m*runogl obul.i n gene.
light €hain Variable regions comprising ammo acid sequences that are homologous to the

amino acid sequences of the preferred antibodies described herein, and wherein the
antibodies retain the desired functional properties of the anti-BTLA antibodies of the

disclosure.
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Honol ogous Anti bodies In yet another enbodi nent, an
anti body of the disclosure conprises heavy and |ight
W@ b@Bst7eser i abl e regi ons conprising am no aci d BEQUSW0TES4792
that are honol ogous to the ami no acid sequences of the
preferred antibodi es described herein, and wherein the
antPhoadmpe, the disqlosureprgeisics @mwpl;mitmwmlmm gpibotly.ex apfigen
t of t e dl | gsure.
bind x{é} ?[Irﬂc;r{ th? H‘ffa‘g{&% 1? gg ?gxéz&yocv i yar ﬁFe rggion tagg lilght chain
vmuﬁmnegkmnﬁhmamilbody, or antigen binding portion

reof rising a heavy chain varjable region and
hﬁ‘éma r%lv AAnhlg EEBSOBIIISHHET BRIO agid)sehrach By at

1east(-§@% Hoﬁ(@!'b%@\gl 16§ ah %ﬂfn%" m%bﬁ&%eﬁ@teﬁ B t}%grg%f%)qxgﬁﬁﬁg of

I's at | east OA) gous to an
SEQsIéhM@ncb%é,l‘éét ed74 sah8;he group COI’]SI stl ng of SEQ I D
the light ch

A . 4, .5, nd 85;
a4 it 85%18 e{a%é% FihogtPriss b aocﬁcsde%sa%%s thah iyt least
80%iH®nidlodo@ s arBRfnb aBRI LgRuSe Qe R‘Hi'nr’cﬁe %fb'u? céﬁs%ﬁ{gfo? SEQ ID

sel ected fromthe group consisting
NOsg7,. &9, 1®,11112, 11275 17§ angs86; 28d  and 86, and t he antl body

' i one or f.ollowing properties: (i)
the oty oxh B39 B PR cof e it RS RBT0F Tk G007
M ay thle%ﬁﬁboc(yl Bn)dsttb @uaih BIIY wi@esK fef 1 subStant iak; v
bind to human TrkB, CD28, CTLA-4, PD-1 or |CCS; |||)
t h@l)é}Pﬁ FBagY fensinst substantialiy w@dﬁ@h@ﬂmﬂ‘/m {DBTCALA-4, PD-1
or IO ) t he anti body stinul ates i mune responses; (v) the
ant’i body stinul ates antibody responses; (vi) the
an(mbd@amlhhd)bmhﬂnﬂsmlm)hsmdleglof gniBiMho BTDA;vo. | n other

nB dlnent tlbod i nhibits or suppresses inmune
re @oﬂ?e@“ ?te% HRHERQSeS he V Hand/ or VL

W) th@Ghithod§ SHRNERS JTBY BeD0% 95% 96% 97%
9g§)o or 99% hgm)l ogous too#%ﬁrg%eq%ences set forth

abOve thentibedyi inbidbyts hawomgl\geawith ivvegi ons havi ng hi gh

80% | o to the VHand VL
In ot oot fos S ERE bw BT ER SPlrebtes dGvE Toaens
obtnadtm@nhmdmrﬂsg eeB]; and/Br U; ambld K94 §R6ERDs Blay be 85%, 90%,
CR- nedi at ed nut agenesi s) of nucleic acid nol eCul es

5%39@/9,&78@ Ry 19 /bemobgousie the sequedses 5t fo8B ab®@, A80antibody

havifl v B8 VER S B0 % 80% G bbb Of o ve g v.

regions bithefseehtanst et abevd, Baﬂ Be §6thinkd b9 %ﬁfﬂaéeﬁ}s@@zog’ Sdite-
the functional assa descri bed herein. used

usl n
direcH kg1 -G BAEC T DR LI htai Bl sowlss andcdonsssF@ ID NOS:
53, S9ESRIBBCES 58559, 60, 61, 62, 63, 64, and/or 65, followed by testing of the encoded

altered antibody for retained function (i.e., the functions set forth in (c) through (g) above)
using the functional assays described herein.

As used herein, the percent homology between two amino acid sequences is
equivalent to the percent identity between the two sequences. The percent identity
between the two sequences is a function of the number of identical positions shared by the
sequences (i.e., % homology = # of identical positions/total # of positions x 100), taking
into account the number of gaps, and the length of each gap, which need to be introduced
for optimal alignment of the two sequences. The comparison of sequences and
determination of percent identity between two sequences can be accomplished using a

mathematical algorithm, as described in the non-limiting examples below.
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equi valent to the percent identity between the two
sequences. The percent identity between the two
waeegsenses is a function of the nunber of i denPCT/EE2007/084792

p05|t| ons shared by the sequences (i. , % honol ogy =
% i denti cal positions/total # of p03|t| ons x 100),
ta hﬁ@efcﬁfﬁd D ORveem BV ainHeracit segagnces eab rmémf‘giﬂﬁmg

the QFI siitdvih g\? ))é'Eé &1 WeRAnL QB ghp‘flﬁgﬂ%&gl féP[l (f?g by which

two sequence artson
has b@mueqmp(sraad aintd elhfeAhi@ﬂ&tpragramf(v@*emnérﬁ) msﬂma PAM120 weight

resx%tt\é\@g,ga( éaé) ggﬁrﬂﬁ ttym‘f]‘ia A0 géﬁ I%E q%gk qﬂ égclhtlgn the percent

idenfi@Nbdtivadd fwhrS}a ABESRALAWah e RREARRH ukile Mhd Ki¥edleman and
bet ween two amni no am% sequences can be determ ned

Wunssh (g MaleBial. g8id%inddi 9'@)) Mﬁy@m ‘elhthis dnlingorporated into the
whi ch \h
GA}ig ﬁggp ROt a@@? ¢4 01%??%5 pﬁ\ Vrablﬁ 13 %%ﬁ%‘%@ gﬁsmg Sithér a

Blossamng® raatBAME EQ’NMthtnafrBé helug gdpltight 6 TRAR4) ENGO)S, 6, or 4 and
penalty of 12 and a agp penalty of 4. In addi ti on, the
aleffﬁﬁ’é}i’E@ tpbre P19 bBEdeen two ani no aci d sequences can

o R R, R R e o

furthen do mpask ataéktuenﬁseqddmee‘&é@epfbng nasarcin agzhEst @Busdxeftﬁhméseto, for
ckage.(avaij l,abl e at usi eith

exarBp R 3o Rt routpie, S SSH IR PR be Derfmad yae i KREAST

prog?iiflm %@er%iéf}%.ﬁéf Ag){r@chlﬁ et 91 (P§90‘§lJ a]@gl Bid1CPH. 0300, gﬁf;A@ﬁ“ protein

i'tional y or alternative
searelips cpr be pérforged vacibs >63LA$1E pmgezm,rmcomﬁsﬁ(v,mdlengtaw 3to

obtairg%r%l{g)%rag & eaéq%cﬁqq?%lg%%{%g% g%gagx%gggye% ecg]?ggrﬂéﬁxg %sclosure To
obtaiirﬂ bd mlg@h@ﬁemtr ﬁ@ﬁE(BLAS%urp%@@J] cﬁgﬁ&@@gﬁs%an Be utllflzed as
e

orned usin rogram (versi on 2.0{)v
descibed hibltschi o1, (19880 YClaicwlsids @w&_am@sw@m lRmAGTizing

BL/%rlogrﬁi @aﬁa%ﬁ@ﬂ)@é\"l" éxg)%ri?}? gferc{e?zﬁ?pddrégﬁn%ters e%%ls‘pg‘e Iye programs

program®-'score
(e. gammwiGBstmhm@@u&dt(@etvh@wmbi xklﬁdx)ﬁhl”g@b)ecul es of
the disclosure. To obtain gapped alignnments for

onpar i ur pos ped BLAST can be utilized as
MM%@MM‘ 4405 (1997) Nucl ei ¢ Acids Res.
256{12&2&3&%8&&&1&%&2} (ibity bEhBYiBlARL c@&%tri%soapﬁ&vy chain

BLAST prograns au t paraneters o
varigtds egmi cognppisogrGng 1 (€DB2 ankBDASTsegnehchiBuAST )iglaahainesariable

use see oV Ant i bodi es with
fegl@o%%é%ta %ﬁﬁ#ﬁz@&? @%@3 wu%%%a. WhFreRoge chEers of these
CDRBquBRY cohplifespdtisied Qﬁlmoeacw&hé&%b@seh%ﬁ\{b{e fird

vari abl e reﬂlon conpri sing CDR
antibpdépgaleseibed herein (eigyhlB4c F4HA, 3G2 |3eﬂcilae6Aé,gll 163, ammw%), ng

) wh
conspatte Rt BNt e R Bl FPE B e B odtes THRinhe ARgred
funcﬁglﬁriael ?Wiﬂ&;@ﬁ@ - Btésﬁg%ﬁs&ﬁése&f tﬁ@aﬂsa@mr@SA@@&amgge the

disclogo prOV@eS@anmtv@moueclm mﬁh&qiw, onantighe binding pomtion thereof,
comfﬁ‘fhsq{lgé ﬂeaw} hgﬁt‘}ap 391 ?§g15 r'anstntl]ge Cgisll, E?ﬂu, and CDR3 sequences

and a light chain variable region comprising CDR1, CDR2, and CDR3 sequences,

wherein:
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functional properties of the anti-BTLA anti bodi es of

the disclosure. Accordingly, the disclosure provides
wW@roos®iset ed nonocl onal anti body, or antigen bPETUSZP07/084792

portion thereof, conprising a heavy chain variable

regi on conprising CORI, CDR2, and CDR3 sequences and a

| i bt clite heavachaab variabdgiegiondoinR B issquegceGRipriseOBR@Mino acid

and uences, wherein:(a).the. heavy chai
sea i ST G B et U at AhisigiCER et The fpyps: 2.
27, 3EQUETK; 81 5B, afd 89l ant @Bhdeheutigt aitlif@fshsSthbRref,0f am no
aci d sequences of SEQ ID NGs: 26, 27, 28, 29, 30, 31,
79 (bland tgdighs Alpie rEade weianCRBAisequeass emmprisse pramino acid
[ iQn: X
seqfle ISl AL Y1 B0 S AR L (R ERE RBEAD NOs: 46,
47, 48, dap50; 6hsis 82 P, ahd Aftiand cagdegvasieg umalﬁ&radﬁnﬁﬁé}gb@ ahiDs
46, 47, 48, 49, 50, 51, 52, 82, 92, and 97, an
the dagihady G reoneoRRTre 8 ﬁhsrféﬂqmg@me%ﬁﬁa the anti body
ex i bi : f ' (-85S (1)
T SOy BhdTR/ fulin oA sl PR 1B QP TR0
M @) thegstibodiyidpes e sabrtarbiatly bitoles hnotan Sukit Rl @028, CTLA-4
I(?(R d to human TrkB, PD-I, CD28, CTLA-4 or ICCS; (iii)
or > anti body inhibits the binding of HVEM to BTLA;
(i vi}i%tth@axamoumﬂﬂbigthwinat fIHVEREEESRRNses; (v) the
anti body stinulates anti body responses; (vi) the
an{ivhdegantipeily pimulatpsommuag resgeesfh in vivo. I n ot her
e dj,nent. . ant.i body inhi bits or suppresses an
i mn{ehg?lg{sl%%ah};glfn 111 r%esamg%gfi%Fersg%ﬁsgﬁbodi ment, the heavy
chavin teadrtdbl e inhelgisaitmebERll seadencevsonpri ses an am no
aci d sequence selected fromthe group consisting of
In othgs ¢iabodiments disAstieedy Bubdsor FEPAEXEs gommuyne rosponse.

i EB1eRATa AR HE HEARARLHAABITERLR (TG Rhfence
compegps @neminoagd sepsn@seRoicddrant it geuensitisgbeahind acid
seaugn(3 op SREE 8B 6 21342 Mo2) 23 A nS 5 e BTG

modBfoatiBROhERES GhY e 1t BREAH Lhsd ARt EBRE Qb quehfe €L an

_preferred enbodi ment, the heavy chain variable region
amir@DRId segyersnseleciodiionsths gaoupaansiotizgdfthnsieqaecidsequences of SEQ

| egt r h oup consi sting of am.no acid .
R T L
In aryilier §fefe@Eile BORBREN A HeMRaPEM A SB1dbRN2 eloRITSR] seqdBhe

the l'ight chain variable region CDR sequence

COmMpIIFHAS BN §BRNGRArid FiguencEciccted diram the sseleemeigting oframine acid

st g, of ca i yepces .of SEQ I D
QUSROS 842119 881 PSR ERAD,
modifvatiefisthtievs an® dieflighatham saridbds Refon ADRUSEfh& &Infiprises an

.the term"conservative sequence nodifications" is
aminorpcicthsegrencs seleeted from the group consisting of amino acid sequences of SEQ
ID NOs: 32, 33, 34, 35, 36, 37, 38, 80, 90, and 95, and conservative modifications thereof.

As used herein, the term “conservative sequence modifications” is intended to refer

to amino acid modifications that do not significantly affect or alter the binding

characteristics of the antibody containing the amino acid sequence. Such conservative

modifications include amino acid substitutions, additions and deletions. Modifications can
be introduced into an antibody of the disclosure by standard techniques known in the art,
such as site-directed mutagenesis and PCR-mediated mutagenesis. Conservative amino

acid substitutions are ones in which the amino acid residue is replaced with an amino acid
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to amno acid nodifications that do not significantly
affect or alter the binding characteristics of the
W@ aosloEy0 cont ai ni ng the am no aci d sequence. BUNS2007/084792
conservative nodifications include am no acid
substitutions, additions and del etions. Modifications
residua rhlamag stmidat selecchamt & aaﬁh@smfanndg/ awfl resivhieslhadhgsigrilar side

chaug%/ leave g»g(?rg %gxgg {hg%étn Sfﬁiégeo éa?ra 1%&0 ﬁg%igutg }%ﬁg with basic side

chaifidlea0 086, Arpi DB IAEURAD)VRiETLIIE cBEihel(SH PSphttidtatANSlutiec
ones in which the amno acid residue is replaced wth

acidy gnghrgrd Redar gidesihaing (hgv BY§ing apaiagiae, gnaing serine, threonine,

tyro?ﬁé“ kétgﬁl bp@%ﬁh@ﬁ) ﬁ?flqﬁoé%%?de %ﬁqsg@g' Q%H&er%ﬁ% %h@lﬁ‘e

1soldunmb;;dellmnphm3@ajmdse \mtt]mobms} beldendhbdsids c{lmng(e g threomne
r gi ni ne, tidine), acidic p%ﬁde chai ns

vallrteelsaﬁu013 %f@nateﬁ 3ide thaisdfisc tWeFs, PASRYARPEE T RIPRIfa,

histidindf BRI SR drSnte anhy&did fosidReP ARG AE CTH i»é%ﬁﬂi‘s 3% an antibody
serine, threonine, tyrosine, cysteine, tryptophan)

of the olmgbllsane ceh de rapfhaied sm{heotger anghantidegsidus ifroe) the same ﬁ@? chain

T BN IR RN e——
fortH BQLRUEIUBR ) g PabdvaN @R the fisicBEnA1Radans déseriBed hdr¥ihOSi ne,

phenyl al ani ne, tryptophan, histidine). Thus, one or
nor.e am no aC| d resi dues withi nthe CDR regi ons of an

;gfr'.u. s te the Samelipitope as Anti-BEL A Antibedies af the Discie

Anti

R S LA ARG A A e

epltcfpd mthuman(BTLeA as tulyeoff tha SILANmosetlodad anibddies(of thel discomgine

JON T RN o e
mon@‘at)hal BhlBoaid dfkiﬁéj&h@aoﬁfre)t hg Qf@ﬁé@@rﬂﬁ&luln@n@ nat ha%rence

di nent, di scl osure provi des anti bodi es t hat
ann‘tmdm doxt ®0$8F®mmoe piutlicp earobe m@rxmnosl‘ﬁhﬂ aausxbadvylm (Having Vi

LA | f t i. e,
and B stouBERS & SR AR TR s | ank resbEfiseR e sbingingedgnal
annﬂadp @4@@ (haviBd VA Mt ReNerREs A @oWRNA gEQmi N@%t 2 Q@dﬂg es

he disclosure). In preferred enbodi nents,
reSpt?Céwelryér% éh%mpnmw fugfibody 363- (b'@‘ﬁp@Mmand 4 LSieQ@ﬁnéSS @eﬂhown in

scc)P. 55, THRES) 808k A BPL R KB i Vi v

sequéﬁfe@@ﬁlﬁho\i;ﬁi M)SE@ ID NGs: H&ﬁ@qb%@;becﬁﬂéliyp@ﬂﬂmEﬂé‘ﬁc{dﬁ@Mrﬁmady
H and_ VL sequences as shown in E%I D NGs: and 8,
6A5 K’@%&Yﬁ vad ;Y)L se@enegieas hpve ippEf Dbdh@ndsldz rqshesfively). or

the r?(égg{&gog%dl-%@%ggfs‘?‘i‘?@f }ﬁ%m%s?%"‘%}? b?&%{x@g %%%(gm NOs: 5

and Wr@péctwelﬁ;a@uha aRfocsnd ImmdyrEﬁEQHaEﬁnlg% ardl Angeql @mces as
res pect Y

ely), or the nonoclonal antibody 6A5 &aw n%h
showp it QD %ﬁ%é@@é&a@sm%my} QT éE@‘P@CkI@él aribgdy) 14H6 (having
Vie RSt Bedids st i SEONTORORIA s PedvESS diify! "
monoelspe tahﬁbmiyyl)OHGar(ha\hmg Nanad Voraiuants dscsﬂwa&DSEQﬂB/}fJ@gz 74

H and. V| q[ﬁences as .shown and 13,

and T SRERTVBy (b MOpREOR BN LY BBy 9. (Rt
sho% i MIUIN@SG ‘89 @hg 88, @%e@h@@ | JhcBERst-LoEBring/4htiBBGkes can be

5, respectively), or
1dent1ﬁed based on their ablhty to cross—compete with 1B4, E4H9, 3C2, 3C2a, 6A5, 11E2,

E8D9, 10H6, 10H6a or 4C9 in standard BTLA binding assays. For example, BIAcore

analysis, ELISA assays or flow cytometry may be used to demonstrate cross-competition

39



10

15

20

25

30

nonocl onal anti body 10H6a (having VH and V Lsequences
as shown in SEQ ID NGs: 74 and 76, respectively), or

w0 b@sipiseoc| onal anti body 4C9 (havi ng VHand VL BELUS00TE84792
as shown in SEQ ID NOs: 85 and 86, respectively). Such

cross-conpeting antibodies can be identified based on
withttedntibagies pf thecorrentahisslasorg lthe apilith of @iest #yihody graphibit the

bindBEoR f86A5 ]1% SR, IR, 5 é? 'ﬂ%zalﬁ’,&?alél%gcé&ﬁw fbrfs‘ §6§§£ 8 4o,

‘assays. r ‘exanple or e ‘ana
to hlﬁhdn%mﬁamnafatéd tha thy tean@itibypdyreah daenpesedith ®B4 E4H9, 3C2,
strate cross-conpetitionwith _the ntlb

3C24 A LHF BB JE 6o R P b bingipe e figm %Mf}d&%@bmds

f
0 th%%gh@%ég:lg% ogmgﬁmf%m %égfé)%fx, %H%?S@%Sﬁézaa és?fi 1@2“'%81)9 10H6,
10H 6ot CBThA mrefrord embbdisnenhahe aribote dtat bimtds tm'fdjy szcmﬁ ep1tope on

CO te 3
i LAyt - ST SCACT oI o i e oE AR el PTG R 2
hqur'x Hﬂﬁoél@natl RRLHSRIE ShRh heRen HdnbHER aﬁt-fbeﬁ‘hé’sscaﬁ%,pré%ﬁl’& and

C2a, 6A5, "11E2, E8D9, 10H6, 10H6a or 4C9.

1solamdedsehes<@dbeémb6mmmpleﬁ he anti body that binds to the

same epitope on human BTLA as 1B4, E4H9, 3C2, 3C2a,

: 10H6a or 4C9 is a human
Enm?ré%%%%%tﬁmﬁ%{a%lgﬁ%@%uch human nonocl onal anti bodi es

c aAnka@ubds@p@"r thel dgcldsirs Glrdlice darabe prepared beidg ian amhtmdy having one

Exanp| es i neered and di fied. Anti badi es
or Mgy qr}]éb@ya@ndtf%h ¢ L&F%‘%ﬂné%%ﬁlg?%ﬁ? DRiEin BHterhae B}aéeﬁl&} foengineer a

mod@f_éd%u Whhcgﬁgx?ﬁ@é{ oQi En ) haVRafeRl I}])Fcﬁﬁrt\é@ fﬁ)ﬂg{h@ rstartlng

seque ose in‘as starting materi al
antitexdyi Aaemuhcah;oehnfbeeahgambnetlchxyynod/xfw@omxm rhore desadhies !wthyn one

have altered ro ties fromt art|
or bafhy PR B4 | R anBh b ERGmIESY B By R tors TR regions
and/ONRitRih oM e nlo8S frgﬂrl@@oﬂd Je%ioﬁs Oﬁlﬁdl@ibnﬂggi cﬁ a\l’t@fdaﬁbél? an antibody
regions (Le., VH and for exanple within one or

can bmfrrglr@mdrtefgn@éﬁymm eﬁsuiuemthmh@ penstant st ($)r EnsvpRie to

aterg B0 bt IR e 0o mo st duc wthin the

CONmk e dfadHionle $3gloﬁ rigirveanp kgt tan bd pe&forinke ieCDRArafing.
function(s) .of the antibody. One t%/pe of variable
Antipedjpphtesvileprashantigans Bféﬁmﬁélap@)f prahpmigo epyd residues that

are 195&%& o fle s@%s{wg{ﬂ He @ﬁa% e&jngf%y Qtahgr @e%mfi %g 98§iGns (CDRs).

resi-dues
For ihmaa@el ihe atrﬁﬁo adid sd?tgram;es avithih CPRs aedriore diverse between

Iementar|ty determ ni ng regions (CDRs For this
mdwlé'aaé@ﬁu Adigs thaR ?ﬁauar&ea ogfé yhen Eg%stsﬁ%awe SERUENERSAES

respOusTSiE §& o?sft %b.dy u S i a&ﬂ)tnb hed rﬁ%mﬁl@%‘ ef’;?rgéé‘:%@&ﬁi%mant

out si de seque es are responsible
antiodiesnipg tmiand tltaqﬁypmés dfepediiit patacily ousyrring anﬁquosémybl e

t o express reconbi nant [ ies that .minmc th
consiEAg B R YSPOE PRnASE DR bR FPRghamRscHrsaly
occd?af q%aﬁ%ay A o &Pﬁ&xﬁéw&ﬁk ¥ eésSfr&%tdlff&%h%ﬁb%th

ences’ fromt | e speci fic natural occurring
dlffmmtlpbmﬂrytlagr(sdet eg., &ntcdnnfana;ﬂev@nk (k%l)léhaes _ﬁlém-éa? Jones, P.
&) B0k &30 DR M4 0
etal &198 ) Nature 321: 25; Queen, C. et al. (1989) Proc. Natl. Acad. See. U.S.A.
86:10029-10033; 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 et al.)

Accordingly, another embodiment of the disclosure pertains to an isolated

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

40



10

15

20

25

30

different properties (see, e.g., R echmann, L. et al.
(1998) Nature 332:323-327; Jones, P. et al (1986)
WON2G080758Y. SI |1 -SI'S; Queen, C. et al (1989) ProrCT/N82007/084792

Acad. See. U S. A 86:10029-10033; U.S. Patent No.
5,225,539 to Wnter, and U S. Patent Nos. 5,530, 101;

varizhl68510089mpEiseg TR b, GAR2enddiDRY @equsn@ £@FDPEFiA RN amino acid
Accor I i s€li0s

sequﬁ%cretsgpec{ég fom fHél gﬁ{ cfo%ggf)gé] ?%93{) 30 1%@2?/ I%GWGIS 19, 77,

and 8NISEYEID bl(rsdlzfn,gzmantmm;rﬁewecénd &Soﬁmiméﬁz np N’Oh@ﬁym 28, 29,
chai nvari abl e region co and

Heddemdd?: wonistive wn@ldaaqu iehundanaie é@&&fgh@énwr&
CD% gﬂ%g} ﬁeﬂ&&c@@%ﬁ%ﬁéﬂ%ﬂ{mrﬁgc& d@eé@%\ce ééxecté(ﬁfrox%Qhe group
constg@SSEQSLD H@d BB 33atd 335615 BB, N80, 9B and_>9.5 &%2 IIQQJOS 39,

trab P CanpF RS HE R NG, A S 1. 52, 22,02

and §¢ qesﬁﬁsﬁv%ly: ORI, %h&gaxﬁiboﬁf@s 06ntdGitHe YEAHE VG DR Isefilefeks of
fromthe rou&con& sting of SEQ ID NOs: 32, 33, 34,

mongglon@gantibydiegd34 %H%@CZ&Q{Z@QA SEbO2 58&@3101@,@ IOH@A and

4C9:’1%Et a4z 4éin igfereggfra%fvvogtzstqu%%eggomgﬁ%s gg&(&@eg\@

r GSQEIC frhmeizvyrk stusnces emfbeanttiinatiirers public BINA titebadeiand
sequences of nonocl onal anti bodi es 1B4, E4H9,
publas@zd rfé@zacesm inclydeerplippantiyry gengisgAcnogh df FErample;
t f f
el 199 Bl B 1P hhn hE AT 116 AAHPARESIc A RS Ban be
founfdrm thepMibdse" BiAardgdrathias asquencegddthbast @daﬂaéﬂfeomﬁxedsten’rwat

i ncl ude germ | anti bo gene, se nces r ,
w}g&%@%@%@@@%ﬂ Vs T ol ﬁegvy;f nél %glbﬁ?qugﬁgqsr?f
Protc\!xﬁﬁ baBhBuhQGLRA 1ERAGS F‘?ﬁi‘i‘ EBRichoU™ DeBarti€nt of BRARN and Human

human gerni i ne sequence database (avail able on the

Servhcrcs,dﬂHéPubltcammva 81-0p&2;damlisonk/ Yot e (19%3 "We¢ Repggtoire of

99 Pr ot
g GG Ml e Ry sadd A0 F A BT S v Selh @S R
lefQ%ﬁﬁHhE@ﬁina%fe Uﬁgist h ppd Bbzlurrm Berwgcesd CHkH. P. L et al. (1994)
Publ i cati on 3242; Toml 1 nson, I, M, ‘et al

"A ity of Hmardjrsmbie ¥ SeempriaRewmalng Shens/Ps iutbei disage"
Eur. ge e%'w%o ‘£ly%7e r%\k/éa,trtx% gng&ﬁg 8€£QCN ??Wal?%gﬁ%gs@ incorporated

hereLnB_Yre@erZ&& and Cox, J . P. L et al. (1994) "A

Directory of Human Germline VH Segnments Reveal s a
St ASHIGOBY BEOLGIR Seavenges @gﬁ‘a@ﬁnpamﬁr agaiit bAoA Protein sequence

dataéé?g?éxzxg%%g of e &rﬁtcg gﬁra ty ﬁe%g ng ?%b&;‘ca@%@ the, %%p&)y

'y i'ncorp rate erence. Anti
BLASD{&ltsehsleq ul mtﬁ%]) Aheletopds Edseagéu 2A9s3388-3d0f) mhéch is well

. protein sequence database.usjng. ane of the sequence
knowp fq fhesg %191? rﬂawrgB%gﬁ %%L%}SP% algpﬁ@x@gb%éfoa %@&@?ﬂﬂy

sunlfh ety el SIS MCL S el e BRBERC s et
to cdrit@in &igh-scBliASFedrsers phiei(HSR)iof abiigolrvardsn Segmehanalm whose
stati st| cal ly significant al.i rrent

scorg FIBLP TR AR cali RE Ay g pyeleotide
sequences of VBASE origin (http://vbase.mrc-cpe.cam.ac.uk/vbasel/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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to contain high-scoring segnment pairs (HSP) of aligned
wor ds. Segnent pairs whose scores cannot be i nproved
Wh90080Te&mEi on or triming is called a hit. BriRET/Ys2001e84792
nucleotlde sequences of VBASE origin
p://vbase, ntc-cpe, cam ac. uk/ vbasel /| i st2. php) are

excqu ﬁﬁép*atcealpw fier ngﬁldht%mwdaﬁha subsfusian meptRef
BLAS0MI ik é?ﬁfcjr TS WRE & uer?ee n%%télgege%he g@eﬁﬁte bARRces

sequences have ‘an av ngth resi due
are tBanglateciah ellseqﬁnanmdvﬂm frhma methexastdp cmioakl asthemeatchﬁﬂyesegment

eIenthofth ein a T .
of g Sabase STkt s S ey R iy LY b1 copiped using the
BLAKES ?{‘éybfam Bl aBdame t%{sﬁf@ttﬁ‘é sefse ﬁgeqtugﬁcel iR W GRIMRArRR dnYt
filter which is turned e substitution matrix
compgregthosuvamations taths WBﬁsSE opcleottﬁetssqqqneftsmymgmgeam gapdated in
all Slrraffw%gss The nucl eoti de sequences are translated in
A T8 frames and the frame with no stop codons in

t h@hewdentitiears @Quoe Binif acdid@attatohaeeeSe Rt Rlyis8quence and the
considered the potential hit. This is in turn

proteig detapasspvasihe gntiredemtinafiths sejieass- b agsisivestiiestities +
subshﬁﬁﬂﬁlrﬁt% a&@ﬁotqgedtilaﬁlg%ﬁlt gﬁlgﬂ)te%ich %dbrs]v%kg%é%lﬁd{c{ @{@é and

npares those trans
BLCEKﬁ\/IéEI celsstidyivamatak| if theranbb@t eduenveahdtclss xwb pAthe slatabase

The identiti. gs are act _amno acid ma
seuFTEEs T BBty QAN B A LA Pp LS IS R g BF the
xnmﬁa @ﬁg&kghhength of the sequence. The positives
entities + substitution match) are not identical

buﬁ’refmwramm&wbgmmeﬂ foonse igihaladibiogict b thBIASEIIVMER are those

sub t|tu [f the antibod ce
Gty TRt B i SN e B SEEHTE S5 olng of the
d1scﬂ2bb1§reV\4: b hsifmRE (S My 2205 fivRiehdribqdetdes @E(g oD O 148§ and/or the
mat chi ng sequence hit. Preferred frame sequences

Vi ) framewprk seruengas (Fuaila NQ67 ped/ar SeVostrd @ framewoHosequences
(SEG NG &) 3hiks Ht)ér\%'é % Jlfzg%t '&o&}t( qué;gﬁcees (gﬁﬁ‘“‘ip‘%\rb 69) and/or the

eq uence used

Vi 3G|B$ rhos WO, se@u@ces @H@ [DNO:ON41e/Ofth@ VR A F7r fedimavasri sequences
(SEgiéuences (SEQ.ID NO 66) and/or the VH 2-70 franmewo

NEPAcEl apdeeyhery el 8 meyﬁav BAveIees QB HQ: r7aarmm<the
Vi I3STERAR SRR (NBR BBV CEna) Sl Vig Sk RE AR oes
(SEG éQINDCHY) (SED)l [RefiBed d9ynanibhalrantibedivs d2Fe Hisalorwer Khe Vi
ID NO 70 / th LI f k
CD@: ; énd JERURRSES, ﬂ%’ t%qngvt %&h?ﬁﬁ?’« find EDSguIoRs, can
be gHBEY eﬁemmlr%m ch@av@Wﬁé kggsr Ylfdke b ¢ bk HIPARNY in the

sequences (S used y
gemﬂnnomhmmagloanhm bodi femn m‘hmlhbe dilamtkms{useeueﬁbb eieﬁ/ve, ©bRle,CDR
ences, and t E Vk, CDRI, CDR2, and
sequERR AL i GBS oM OO G AN B LR RO B s a
comﬁé}@& tdHRY Geltnend QS&Hﬂc@@' For @I erc &8s Ee’eﬁtfoﬁd?ﬂﬁgt ih @ex‘teﬂﬁ

gernl i ne i munogl obul i n gene whi ch the franmewor
mstase@uembenet@aﬂxte mugate tw@mltbmbe fremswodnreg®ng tampinthin or

enhaﬁgf% %F ﬁ%en\é\@{lclfm th%p 3f tﬁmh a t1§o%nt(geene ;? NG.7Patint ﬁos 5,530,101,
5,585,089; 5,693,762 and 6,180,370 to Queen et al).

Another type of variable region modification is to mutate amino acid residues
within the Vy and/or Vg 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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conpared to the germine sequences. For exanple, it

has been found that in certain instances it is
whemwshiesseal to nmutate residues within the franR@UE2007/084792

regions to maintain or enhance the antigen binding

ability of the antibody élee e.g., U S. Patent Nos.
and ghesdtect on anthogg Himpiges, 050 oBfipetonsh ropetBOf BRTest,cambeen

t i r

evaiueftln o PP EL Y BSa X oo BEorlBy Bl PR P PR AR S e
Preﬂé@BBl conSiRAtiGNE b dificARIRS (ﬁﬁg*sdm@&dtabo{rd') QFEiyrodwgen | O\Iﬁe eft€ations

nor e bj ndj properties (e.g. finity) of the
maya‘?ﬂ B8 ;?C*&fSULﬁg\éte%ﬂét addgfiqng oy riﬁléewd bm%\@@f?égblg sypstitutions.

Mmps;l?er {cahigtlo ME-EHBASIE S hr BE tRE L ﬁwgyé ‘%. 3 p%%%dggﬁ

mitation(s)and the efféect on antib
reglomheralﬁemdctl onal property of interest, can be

eval u d.inin yitro or. says ag descri
e e iy e e o mente b oS ey drabiigied ant-BTLA
morfé@fé}i@If adibbdies, [ dhiidhain @RS p&l@%néﬂh%fé‘d? %%Hlpﬁ@iﬂg @heBchain
i ntroduced. The nutations ey be am no acid

variahlp segieruedraprising daia Vo AH R regmnsoinprisingbutamaneacid sequence

oI KR 00 MRS (LA RN 37 R o

an ik add ls@mleﬁtfeeha’iirtgﬁfr@dtwo%l&@é dbixdrYivelahiAN&idl Sibstitutions
enbodi nent, the discl osur e&ﬁr ovi des isol ated anti-BTLA

delefigyen adAKiong At FesmRAred to PPQ ARNQs A 4bl hdbnlypér 19, dhsand 87; (b)
\ Pk : o

iR

of SEQI IiD Boguzhad, 3B128c24@5f TRinmt B8, @raauwmin®adt séjuegeediaving one,

S | 14, . 15, 9, 77, and 87, or an
tWOéﬁrgﬁofD o4 Paﬁ‘éee%fa@ﬁ&éld#awtﬁaﬂwedel?ws of RfHONS a5 FoMpAred to
a S t I
SEda ??g%gg?gﬂ o) dz3 gbsztsl by anars% @a \&&%ﬁﬁ%r@ém@g&%ﬁﬁ@@an

amipmePi@Fequende saleqtqdmme@mmﬁccmsnpng of PigQAD M@O3:126, 21@2(8 29,
0, MR SR Ohun Eensiathon 06, SEQ 1D

acld@abﬁltﬁﬁm@em@dam AHIOAS, astcmpaxtehﬁ@SEQﬁMogfz@‘ by 38, 29, 30,
anino acid substitutions, deletions or addi ti ons as

31, Boapddeddl & VRECPRDrogien caprising arpaninp3cidz¢quense seisted from

the @36 BiskBg pES PTG RS o ondi B Pl tornestyar
amilCRid &Guercé, haihg 0A8, twal) thredl ,fOLZ'Q),r ﬁ&Bﬁm&% acd su%@u@lﬂbﬁ@
acid seguence haV|ng 0 ree, four or fiv

delegmsrfaaé RS SLATTRAI 10 VAN dacsb4othBe! Hnsb 8o, 90, and
95; EPHRAIS @Rg 9@5@@@% %rgigglﬁl%émdzs%qu%%e sefdetedrom e eroup

an amn

conmmgexﬁ SEQsIé) NExsedo, 40oM , 4Re4 Yridups, @ANsi, shil 06, cfanShthd Rid
32, 33, 34, 35, 36, 37, 38, 80, 90, and 95, or an
Sequamer%@vgta %es% dHee ThunArdtye GHENO auig sulskifusions, dsletiors or

addlggﬁ’sgagnpa % g géi;v?ﬁ Uﬁs') 9@541 g;g' &33‘3 491”1253 % gP‘ ‘152} bg)aégld ®a
Vk EoR3 gsf;gloraml%&‘,mg &) armnv}éﬁﬁ%qmeege seleaahfromshd@roap consisting
of S]gﬁ] I@%@ M %%88 ngg ,45C21§9 452’{ %57@2}1%{1 Zglg)ncgq%rl]s!@%fule&%
havidd8nd) @wo Qhre@NfRFbNBv@&hfho 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 Vi 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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sequence having one, two, three, four or five amno
acid substitutions, deletions or additions as conpared
W@ 00$B®56M NOs: 39, 40, 41, 42, 43, 44, 45, 81pCPUS20a1eB4792
96; and (f) a VKCDR3 region conprising an am no acid
sequence sel ected frgmthe group consisting o
1mmN@gen%ny7he q@bo@g Fgoexaslgp e.mpe aggoa 1s t%‘gtdi uta.g:r ogﬁor
e,
mor AOABRL BB I Ay N BREE MR Ype Bty n
antitaslycloatphas exddrgorSEQmiatic hﬁhﬂﬁoﬁﬁnay@nta&%ﬁamewom;esﬁths thg differ

nd 97. di
fronpfie eP B ics FET HOGD ot Sy . R ardyeg sen be
idenBBENbYBERpArhyf the HMBUdK ffa%&!v&iﬂ@ &%ﬁ&b b ¥ g8 seififences
to inprove th roperties of the antlbody
fromrygicbahq antbadn isfdesl r k modi fi cations are nmade to

rease th en| of the ant.ibody, [ :
extnpramfel FE PEARR o 5 RlphorAPibe Rty sudies inghe
frametv@ AR d0s bE aie%QSBTIoAtaheb&nésrm@mH@ngcneroﬁaj 685, 11E2,

sequence. More specifically, an anti body that has

E8DGn bl g dE6a gRA LS thatdiftsr Sronmtlie neswt aFtmline spRiRBeG Lo return one
or m\gﬁé&ﬁﬂ? e rgﬁz%cllcgfegfdﬁés i J@ﬁrérggwgg IQ%IO? gg g%ﬁg qg glreflrt%%hne
conﬁgimatttdnt thedsiohmpatic ampaiong gart e tankinbiatd” to Gugeonlkne sesquence by,

se ncesto erm jne_sequ from which the
for exg oﬁl‘f ﬂlgecaf‘é{]w%aene@a Ot g@%ﬁﬁ‘? ateaé‘b‘ft%ge’fe%%l ow shows
a MUEREEnREn: 3TV @6h dorCiNgBHst ﬂletpaf‘ent é&%@i‘ﬁ@% 2 05 amino

regions of the anti-BTLA anti bodi es E4H9,
acxdsm;lc‘ﬁxﬁshown BERFigEsD, Tnef)a%l&nrrmt—@%l\hawgmm@r t%agaﬂmat frerparent

sl BG5BT 8. T P rsion

for B3 Shir%e CHeQPacehs gbrenlindeV | 290 Taflind1&i€ Sylube i &5hoWh intHigure 9.
somati c nutations can be "backmnutated" to the germine

The ghgypem @é Vibyegipnfor EdaiPmeainstihe pagnt geemige Yu'ddénune acid
t T
st SO0 AR RRL AT, LTl e prem

gernélitier’dy; 4SO chnsine) bt e€ueacesik @ewi th Figgierle. TheBlignment of Vy region
al i gnment of Vk ?ﬁrﬁl on for 1B4 agai nst the 1L])arent )
for 35eraaaimbthy patent eermie alild SswpneAed SraveatroNAn R Ft Ggris 12.

The §h$ﬁm&t%lf'\/%%$&{ {?9%51\%5'8@%#1“&2%4 g [5 S eq e Ve EI 5 541 0 ac1d

ent germ Is's
sequlenlceFlB ghmen 91 Fighe 18l i Trerabipghmenfit ofk/ }{I@'lOﬂlfOIf @S5 @dﬂ&t the parent
ai.ns ar ent HT1Iner m nQ._ac egu
el G fend S iR 41 Gedlgncars aheh i T S BliGamen oF 3 Fegion

for 63FaAgat Batpatdie g&‘ﬁﬁﬁl@tvkg@fmrhﬁ% ayid ségﬁ_é%c@m sﬂ@wﬁ% gﬁure 15.

sequence < shown | n Figure 11. I'i gnnent  of
The abglmntfotﬁ Vu3€giondar H$R aghmstphc parbnmrrrllnm&fm’ikza_mnmo acid

T R N T
gemgﬁfem’ DB éﬂ‘imb'acﬁ RifhdRe %@h@wﬁqg ERRGS1 7. STIRNAWANEeRt of Vi region

igure 13. The alignment of VHregion for 6A5 agai nst
for B4 againshthegarant gmmlmealm%oémmmp md stquenpganghwwnsin Figure 18.

The 381l O N Wi i mlPaekine R BRsn it S8 affe pid
sequkiceSiB oidwi Th FigGiér 1. The alignment of Vi region for 10H6 against the parent
germline Vy 3-33 amino acid sequence is shown in Figure 22. The alignment of V region
for 10H6 against the parent germline Vi 04 amino acid sequence is shown in Figure 23.
The alignment of Vi region for 10H6a against the parent germline Vi 04 A27 amino acid

sequence 1s shown in Figure 24. The alignment of Vyregion for 4C9 against the parent
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The alignment of VH region for 11E2 agai nst the parent
germine VH3-20 am no acid sequence is shown in Figure
waenosdmneseml i gnment of V region for 11E2 agai nSECT/H82007/084792
parent germine Vk LI 5 ami no acid sequence i s shown
in Figure 17. The alignment of VHregi on for E8D9
gernplingi Yis 2-OStaenipaipeid seqpened is rsboWIQElgsre% ridieabigement of Vi region

for ﬁg%é‘%arhcsfthe pége%glg@nﬂéﬂlﬁ E}k f%’%e r%ng élll{aeseczllleln s esﬂé}ﬁn Rbl\?/kgure 27.

am no acid sequence is shown in Figure 19. The
Tab®d 1.9NWRALficafionéb egiitudidsorB4l Bhisio agad, w35, § M2 par ent
gerrﬂfr@ﬁtyé—g_é}n;ﬁe@%ﬁ@rﬁgn sequence is shown in
A JII., |||c e Rt H "'c -on—+o 10H6 agai nst
‘l“lr‘]g¢ & bAim 2 RO g% 8&1 n % ence is shown
i gut e Pﬁ‘“‘“?he al AyHiedst  of 2 f f pr 10H6a
against {the parent gernline \ 18RAUART np aci d
H¥hMence i s ¥hown|in FNure 24. TheSaI i gnnent  of
VHr egi op for724C9 agai n§ the|parentfernling VH 2-05
Fapong, aci d gequence 1 syshownjin Figyre 26.| The
R gQMENt o4V region for 4CY agai ngt the parent

-

q”

ger in, VART anmo & d—SEeyuence s shown in Figure
41 |au e J.7 Modificat iE'Ji"S to—anti-bodi-es—1B4, E4H9,
2—from-t-hegermi+ne-—conti-gural i on.

GAA;S—_\VH iyp3 of ft nrm\/\r‘ﬁfg modificatton inv | ves
1452 Y ng ond2or mhre rdsidues withi¥ the f}amework
region, [or éMen withinSne of nore TDR regjons, to
renove T celd5 epifopes¥o thereby rEduce the potenti al

10H9IRPgeni cizgy of | the gntibody. Thig appropch is al so
referrefl 1o sas "deimmuny zatT on™andyTs described in

futher—get d|5I3 T I S—Ratent 1 Pubti b‘flll on—1
MTNAANIECNDNAN JQ_\J r»\ Yt al Lnniadd: .1 A 1
1 ﬁld DUHO f—et—ar—rfhraaa-t+0Hh—o0t—a ter native
u'ﬂi'scat3:0“.° Tade v@:thinthefr or CDR
4 g Bns| antibodi bs of & he discl nqnﬁ}p may be

engi neefed 156 inc|ude Fbdifi¢ationsNwithin|the Fc

region, |typi8ally|/to alser ope or nbre functional
4ipert| es o the| anti Hody, such asSserumhpal f-1ife,
conpl enent f3sxati pn, Fe/ receptor bixding, Rand/ or

anti gen- dependent ceriulrar cyt ot OXi Ci ty Fur t her nor e,

an A%B%Hep oPrahfdGoflt ﬁl‘éhﬁﬁ% Qfm 684 b¥more residues
nodi fied {e.g., one or m)recemca |es can be
withat tha daewwook tdgéorant evsndyijhioonder mod (tﬂ)ﬁdegxonsatd emoive I cell

0 ain to alter one. or re.fu anal
epitdhed EORHRY e AL gkl Ry Hegenicisy of e ea M e Apeoach
is aldoSreft@fdrth RedddiAnfudiZhes” Qﬁtlé‘ﬂéscgﬁécpﬂ’{ fut_ﬁgxedaéﬁmle{'j Isn Qatglfxt

residues in the Fc region is that of the EU i ndex of

PUbIK@bathOMQ{?@léﬁ%dm@memlhe hi nge region of CH is

d such t hat nunber S Sld es
e G eletmis I Ro T ons Ripaf i R stpfore S EDR
regidIBCaRRBERs off: bﬂeShs%Rﬁﬁ&Qﬁéiy b&er@ﬁ%@fddb@ %cﬁli&fetrﬂ&flﬁbﬁloh’s Rithin
Patent No. 5,677,425 by Bodner et al he nunber of

the FW%‘QN@DK@%Y adter prme @mom fn@(élm@lg?rgpﬁmdfs afithe agibody, such as

o hach it af
sk, {upiL B AT 56000 e SRT5P Bl ek
cellLﬁdr&btdtm)txgﬁtyoderﬂﬁrrﬁﬁkfeL hoﬂmboﬂjﬂ ofthediRloserlindi tediemidalg

fp hi nge region of an _antibody is nutated to decrease
modified (e. g one or more chemical moieties can be attached to the antibody) or be

modified to alter its glycosylation, again to alter one or more functional properties of the
antibody. Each of these embodiments is described in further detail below. The numbering

of residues in the Fc region is that of the EU index of Kabat.
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the biological half Iife of the antibody. Mre
specifically, one or nore amno acid nutations are

WO paosodiseed i nto the CH2- CH3 donmi n interface PEHUSWOTO84792
t he Fc-hinge fragnent such that the antibody has
i mpai red Staphyl ococcyl protein A (SpA) binding
r ellatong empediment, viee IHoghicgipn A 6ithl i3 143§ sygh ﬁgit thﬁmumber of

v RRREA Sy IR A L DL S o Bl T o
is dewetib&aDflythesinrgi Patest N& 51670142898 Bddsaebeodh/ogihe &hmlbaxl &f

ljfe. Various appr oaches are possible. For exanple
cysiging revidyes i thehingeaegion P s Alired 19y examplsefacilitate assembly

of ﬂ'lé"fié&ft’ dng ﬁgavg-@éi%k g t-[)zxﬁéi‘gase% Abbea %h@&éﬁfl‘y%%é thtitody.

Patent Al'ternative
i ndneastbert drgbdsiirobwtgihe &lc hivgdefregiph of art raibady lmtmitytedacm dbease

ere i.1. Qi he I on to contain a ]
the Bl EiGEnIE B b it olost esElieRl e BF Biort HBmPdsids
mut@fior A Hudan@idnn@fthaonbechs gbx‘ﬁﬂm‘lfﬁeﬁﬂcé &Eﬁon%? the Fc- hmée
described in U S. Patent Nos. 5,869,046 and 6,121

fragmenpyushtiaat ghe aitibogin hgs@mp@tr{:\céStapkﬂjg@]cnﬂn:trgtelrt A éS}ﬁ@) binding

.egj on.:l Ltered b epl acin | east am cid
rlaf 0 g §F PR SEP SRS s iraken B PR s
detdilne (BEfReémNJ BN165)7apbs)Wat o he anti body. For exarml e,

one or nore anino acids selected from am no aci

r edP gotheremabodigent, thggntibosty is pwdified 1@ incgzase afhbnomzcabhﬂf life.
dif
VB ARREAES ] LB NG PHion
can bé frestdoced: ITGaRId, MtélSr B2 as ddserilsadtin @Eﬁkﬂ’aﬁdﬁ Ny. 8277305 to
arent anti body.. The r ligand to which

Warg; Al?ﬁ?@@&lvpg 10 ingrease tg%\hlollf@w ml%g%gg |a§g begy qaa be altered within
the CEARRCQ! relontth @or@hm“a‘%‘i{%@@? R t gg{ﬂg%?ﬁ % ﬁ(gg tWo oops

approach s described in ten
of al(d$2 demsa4f 82 Fc agmiorso Bah8g0i6 85 detsomlhadby W\ﬁrﬂaeent &losa$,869,046

e ,0ne or nore am no acids selected from
and§;}]3hrbig@y3ﬁ$§g f[cﬁjes 329, 33 1 and 322 can be repl aced
W 11 gét dlhdrfeatRatmans, M Plledionshited Bifplachtat A8t one amino
anti body has altered Clg bi'ndi ng and/’or "reduced or

acidgpyflues il a@eﬁﬁqxﬁ@mm aeip eesirtbistto elershosdfesitaryfuaiogys) of the

057 FPRERSE, 8 TSR BT ol i 25,

235 ez%mz.k'g 29014 80 B20TBE3 2dal ®e 6] Shetl R tHH G SfeWnt b}hmoadéldl‘émdue
positions 23 1 and 239 are altered to thereby

Sucfafl%%the epidbodiihag ey alggred pidinitsfonpmafiecer hg&@dcwtmﬁte antigen-
t
ind SPOBIERE LR 0 P Sl Sl Bl

be, fohexdnaple egi Eurece?pmmﬂ ithhd €8l céraporear @m;ﬂéiﬁerﬂb Thist pﬁfach is

ces e b BR e R B BOSNaTER LR 265 b o e

gl the antibody for an Fcg receptor by nodifying one or
nore am no acids at the follow ng positions: 238, 239,
24 8n adABer e25Aple26rk ordhére ahify addBselerGd, fro2h dmindbddid R6Rues

329, 331 and 322 can be replaced with a different amino acid residue such that the
antibody has altered C1q binding and/or reduced or abolished complement dependent
cytotoxicity (CDC). This approach is described in further detail in U.S. Patent Nos.
6,194,551 by Idusogie et al.
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270, 272, 276, 278, 280, 283, 285, 286, 289, 290, 292,
293, 294, 295, 296, 298, 301, 303, 305, 307, 309, 312,
WG1BS0AB6) 322, 324, 326, 327, 329, 330, 331, BABUSBBA(I4792
335, 337, 338, 340, 360, 373, 376, 378, 382, 388, 389,
398, 414, 41 430, 434, 437, 438 or 439.
Thils a‘&ﬁb"rfc%élﬁp esmére@cwrﬁ @anmm@% @lduﬁs PHInRBNG agie ipesitions

231 %\Qi 954 f&%%?t@rfeﬁl{o g{ fg?%ﬁ/?dtﬁéé@ggﬁwﬁé%% t&? ‘Fﬁxtpdé)ﬁg 't(ggﬁﬁbx%xggeé&ﬂt. This

appxbeﬂ‘nls mlamnﬂdd anthey ar P@N Pabldatibn Wi 09dx29d 5 bbnBodgehensd

B O YEIGREHET SIS BeuA PN ISBRBITAIco Histeabt BREDARY of the
antipSASith 'r&'il?at@&ﬁlboag Bepectidbhnt c@ﬁ’@ax 33ty @&ﬁc@? ﬁﬁd@pﬁ"iﬂcrease

to"inprove binding to FcgRIII. "Addi tionall
the #fohitpef thg astndsiyrfat aroﬁcyrmtea)Mrsbyvmmchf}mhg)m ctranc»rmanm(eamds at

te i ampeRienssRinca st s L D52 S o ot OBt mat 208, 269,

2701378, g‘y@@?@ﬁx@t stan 295 28, 94Y, hbe DY .@93'199'4 fz'99dz96FQ98 301, 303,
exanpl €, an agl yéoslated anti body can be nade (1.

305,:30d, 30t BhaBl 51 Ak 923280334, 37,03, 310, 9&bs’3538ai34oﬁ35;a3r37 338,

500 R AAEBR 8 5 BRI R A S 0 4 S o

439.MHisfappRutiORHeS@Ibed Curdfes AMPCT PABHcAYN WOr00208TPbe Presta.
altering one or nore sites of glycosylation within the

Morggiter i3bel H@mﬁ@nt en hympen eCner EcyRon &cyik Ly BIE pivch BeRe have

It ut b d t
beerita3icd g BT Tl RaI oF ol HFE R Gy e R L
et alS{2003%) J Bibh @Vz@byzm 6391 6608). A pee FRMthathii 3 a@poditicis 26t 290,
Such agl ycosyl ation may increase the affinity of t he

298,55381 bfdandi B0 vegre slen toSuphoverbiagipg talchYRIE. deldisioniléy then

further,detail in U S. Patent
follogving gorpinapon ytants Wire shoy 1 lmpam}rs %ﬁﬁﬁbwgmaﬁ%éﬁpsm&
szm@f@@%b@ﬁ%mmb@ aH@@%é/b@@ﬂ&/KﬁﬂAa' tered type of
ycosyl ation, such as a hypofucosyl ated anti body

gl
h avi ﬁgl arexﬂmgmbadmamt,shenglytw@@yoh of ess antiledy msrmadnﬁed For

o RS PRHLIR RS SRR LB EL R

Glyddeymnsh Eat Rohliceed tdCof858n 1@ Qn&%@ tRdAffinfty oPfhe antibody for
anti bodi es. Such car bohy rate nodifications can be

antiggge Swph Farhelaydsgte nfasificaiiantian, beagprmeplished by.Her enampbo dlfering

on P 3 B AT B U R BB o

morél@mitol eetlsubstitutiensadah ba mehde ikt B&ulise Qluﬂfnaﬁ@ﬁ bf 6:®J drSmdrd
t o _express_reconbi nant anti bodi es of the

varladal%gqgwdraén%%orkrséfcew atifiodige 0 therchy elipswie slyveasylarioe pthat

s SUERBKLEL Al B8] nEHATPHE e R IR e Suchan
apprbaéhds (edcpbed (nlfuttherf decaibinlU. SaPaéxﬁrI\&seS 7 Izs,ﬂﬁmaﬁd\@BSO 861 by Co

anti bodi es expressed in the Ms704, Ms705, and Ms709
etalcel | |ines lack fucose on their car bohydrates. The

Ms Agﬂltlol}@ﬁ}o Br al %tl%l?fogl grit%%?? @%11{ bc%:xb?.@esth@ﬁ{zg afiaf8k8 Qype of

by the targeted disruption o
glyc@yQitioadsuch ek hdypsiungsylanal antipbdie baveing rede@ddcmsmmsﬁﬁ‘ fubaSyl

. Pat ent . .. L
res1d?1€s or an antibody having increased bisecting GlcNac structures. Such altered

glycosylation patterns have been demonstrated to increase the ADCC ability of antibodies.
Such carbohydrate modifications can be accomplished by, for example, expressing the

antibody in a host cell with altered glycosylation machinery. Cells with altered
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Publ i cati on No. 200401 10704 by Yanmane et al. and

Yamane- Chnuki et al. (2004) Bi otechnol Bioeng
W@200807%652R) . As anot her exanple, EP 1,176, 195 BYI/Hi829a1/084792

et al. describes a cell line with a functi onaIIy

di srupted FUT8 gene, which encodes a fuco
glyqqsalﬁg«mémgl@nery&@ﬁe bepatdesgriticd @ath@@r@aé Ca% b@ esqdrils dgstipels in

wEFL kRS 5y NERUCOPHL A ARuRY R A0 o ncios

thleﬁltaéd gl&b@s@rlﬁeac be@(aﬁgﬂé, thd ¢edidinsh Msﬁ?haMe?%, hialMs709 lack the
t t e o

fucqgy fyfﬂglgﬁ??%iﬁ éé%s ﬁhf@&a@ﬁa'ﬁn& *ﬁr%g@ t@nff%@sg SW@&%}M?D%%

exp?éggédQQ%/e 1057610 8 %< 706 arld@N €700 211 SRZYABK ﬁﬁhéevéﬁ their c%ohydrates
exanple the rat nyeloma cell line YB2/0 (AT

The§Z04, M3ET5, FandlMﬁé)QllﬁfT&/@e@Hir@S %&&rba}te@bjeﬁteaargeted disruption

of GERITh §55, 7 ¢ R0MRG b RN e s TRE oot [ s hen

Pubtiasthnylraanest 10204 By YRfahé bNg. ind YwhRaHUORSRIK: 8 4/012004)

anti bodi es expressed in that host cell (see also

Bw@h‘h’éql diioeng 8[7:614t223| AsapatberexampleoEP 10Wé 95 by Aoy g3,
des ég)c 1 B wi tll}{bal ﬁlﬁ&“tﬁﬂ n%%edgﬁ?flg% m%%ng$de§ a‘fucosyl

escriBes ¢ar I nes en I neer
trangfeyaz0 510k €ian amtﬁﬂ)ldfey; ieRpregpey Giosych atoeH rmé eklaisﬂ&yﬁaﬁlgos,ylatlon by
beta(l , 4).- Nagi‘g Iucosamnyltransfera 11 i TIHI)
ba

red R atingh pes L ofondaslagdicazyme lgrirée dcidebe cel
lines WhEch 1860100k ehATRERASESy PSRRI Mo SR N LEUAEHIESmine that

which results incread activity o
bindsbitholk egidpsdeha@irgibolrandossnothave (0GR ymiabtiviBi, derexhmple

17:17 180).. j t f d
the i kvt B0 Bt CHL P2, O Bl GRoS A 0o3se3s by
Pre§ifl aé@@ﬁbesl: @Var%@@pﬂ(ﬁcelﬁ 18R, fhcesledasatpleRhad Labfliﬂ? RS4tHRE Bucose
renoves ucos‘i resi dues from anti bodi es (Tarenti no,

to AcsnL297Mmb¢d coptigy8yatai deneamliing usmﬁz@)sylammﬁmbomes

oofBAATH L 80 ) RS GRAATRIE 751 By Do) Doy 27275

26740} | U Pulasatibe We 991548 £xiby Djmail@ bt EX@d¥BHiBss dell tine@& pineered to
the biological (e.g serum) half |ife of the

eXDESE gbéwot%wééyma@évcawlémﬁfwagﬁ (eghdewftHo¥dy, or
e ORI R PSRRI sl SRS Mt

enghlechet dit lidey éxhiliii imereaed FBEiGctlmg’l@R:Nae Qtradtited MdhidhreylisGh
oups hecone attached to the antibody

G
incrgfled DB dg iR Han B UOREP e8I LIS 456y ) Ot ioredh
17:BRL-148d QHEm‘éh@elfgg%tﬁ%ébgé ﬂlg%%w%o‘%ﬂg‘ééu@glb?&y Ay Bk %Yéla@éd HPusing

reaction wt or anh anal ogous
a fucesaddse erzywat. efor eabmuplesthp ddlqpﬁﬂaéa alpim-Lifedbshiasetemovehiacosyl

resigestHEn pTIAes | BERIA A 17 b (e At LR SSIR ARt | 26
ot h@ﬁotﬂér%@dlﬂ&tloﬁ%@ﬂl tiB0MNes ﬁ&éln%a@)i%@dﬂgégxg}ﬁatee by the

aryl oxy- pol yet hyl ene gl ycol or polyet
disajghsyoeoils pngylan(m d‘m antrbodg nambmp@yhmﬂ msefur sxarhple, iapteadedbly

biol e {ef e PG e B 108 et B e een e o B aoody. or

fr aﬂ@{é € Qypiallyis réftddbeith 58y QhylbASIHAGPREY S hé,e@
agb%rn exar(r)pl Z}BI E r154 316 gale}ém rr%?a gt a?j ™5 rea((;)twe

esten gxlalggzydlgyiengam\k@ﬁé’li& updler condmons in which one or more PEG groups
become attached to the antibody or antibody fragment. Preferably, the pegylation is

carried out via an acylation reaction or an alkylation reaction with a reactive PEG

molecule (or an analogous reactive water-soluble polymer). As used herein, the term
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Met hods of Engi neering Antibodi es As discussed above,

the anti-BTLA anti bodi es having VH and VK sequences
waele@shosed herein can be used to create new aneCFBI1047/084792

anti bodi es by nodi fying the VH and/ or V sequences, or

the constant region(s) attached thereto. Thus, in

“pol?&ﬂ%l@ﬁé clReRe s inRhddd® ALSHRPAS YA of thB Sordls'HfPIEEY flat have been

ures of an anti-BTLA anti body of the disclosure,
usedgp glenmme OEEHPTOtEER | su@@anor@ﬁ(sil -G 1B2lkazy- @emgloxspelyethylene

N e T TN TR T

peg)ﬂ’zit@@ Brdnyagbfcotee@nitivoad] Qﬁetﬁf)dsl foe pégﬁ&img’:‘pibtems &t&lbloa& in the
bi ndi ng to human BTLA. For exanple, one or nor

art ang gimbaticd the BB icsc (hebapuEAGSCeToparargie, B 54 316
byhfv?ét}uﬁﬁ{(aa&a?%gd@%&ﬂf384 sﬁ’iﬁa&é’%’o jned recombi nantly

nown franewor K i ons and/or other CDRs to
create additional, reconbinantly-engineered, anti-BTLA
Methrﬂsidﬁ@ﬂk'mserdxfgmmﬂii@cl osure, as di scussed above

er.type f i fi ' ns.i de t scri bed
HiscRed eBore Becntign LA AR s eRigen 1 OF TUPTehe
dlscfég&i Re&hiIcAY bERIAQH cledteftey Siti- mm Atibbdies Mmodirahg e VH
sequences provided herein, or one or nore 'CDR regions

and/ph¥k emuencras, @Irtéaﬁ@lstdméf@ml(ﬁ@étﬁ@@déhﬂrﬁbo dyaus,jip anpaghey@spect

sary to,act ual.l are..(4 a
of t rdgiczquS ngftu 256);9(% a§/? x %H eé’l(;l?A %€§§Jgf0%§%€ (%sceiosure e.g
1B4VERMY/ 302, YE286NB NCES, RB3VIdeE el ®i dicat®str@nealdy ral@édanti-
ions thereof. Rather, the information_ cgntai ned

BTL'%]DErtt{b@%eé&wé Fré@ip g} lepss ons enchiena! peonsrtof theaniihedies & the o
disc{bﬁﬁ%t Such as ﬁﬁx‘c‘iﬂgﬂo 96 251 ﬁ'PL% dF ?%g%ﬁ%p%g&&) orqﬁfixlg\C%iR frég%ﬂs of

e origina quenc
1B4ge4ias 302 BC2s.equfe N TEL, o B8Dpoepatatidnsthdreok pmebe echnbised

protein. Accordinhgl n anot h
recogi<Rani il 15RO Sorkieson glor ﬁf@b ghq%go fate additional,
recof]}ﬂ)axtx/a;/lﬁﬂtﬁgﬁgéﬂe@ 0LV IS PITR hEbdkes dfitle MEAQYILHE RY disthssedabove.

n variabl e region anti body sequence
Othadygss |o§ mghﬁwa@m inslade thosedssetibet indhd promotih sectjpouphe starting

consi f SE | D NOs: 14
mat i R Ihe GRsepnE i os R PBr QoK ERLOGY bavendes
prov@&@ﬁie%m g 0973 oxsgl@ré EDNGBsiogPtherebf. 29, cré’a%& th%‘én%l?léere&' atibody,

88, and/or a CDR3 sequence sel ected fromthe group
it is g@trmcg&sanygo @f,tuggqn]emrpm;e QPresg s a Qg)telg)gan ®ibogy havigg one or

morg ﬂf’ ?hSodV“g‘z"d 3@&% u%%ﬁ%?ﬁo dﬁ?& %gr%égﬁ\f/ gﬁf@ﬂc e&giélr%%?%sd

therddfORatHee, tBE PYGNEIBE kohthingd mtSE@:duauCég% 'is Bs2d adhe sdatting
35, 36, 37 38, 80, 90, and 95 ence

mateyia] Ererefc i PRONA ECRATYINR” SeRHsNeY(Priisrized éeug eoue@al sgquence(s)
wa 0 5 ity Shoe ey s A AL 250

I\I(Bmcéiﬁhngﬁl)?’, ,in 48oth&Emadimé&it, theadisclByre Peovidusd Method foy
altering at | east gne am no acid residue within the
prepﬁgag@n W&M%@f}tﬁ’@%c‘ﬂé@m%ﬁg ‘anti body sequence and/ or

E:? %& gr%g{dn?g? ?{) P h\égﬂ &Qﬁrﬁv&ﬁgle%gﬁﬂtahm é&%@@gﬁnﬁl@smg a
CDRI1 sequence selected from the group consisting of SEQ ID NOs: 14, 15, 16, 17, 18, 19,
77, and 87, a CDR2 sequence selected from the group consisting of SEQ ID NOs: 20, 21,
22,23,24,25,78, and 88, and/or a CDR3 sequence selected from the group consisting of
SEQ ID NOs: 26, 27, 28, 29, 30, 31, 79, and 89; and/or (ii) a light chain variable region

antibody sequence comprising a CDR1 sequence selected from the group consisting of
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| east one altered anti body sequence; and (c)
expressing the altered anti body sequence as a protein.
wW@E@ahzise nol ecul ar bi ol ogy techni ques can be RGEUS1007/084792
prepare and express the altered anti body sequence.
Preferably, the antibody encoded by the altered
SECRITS Nerdy2 seduensets )37i $8,80€94,had 95 &f GDRS seqi@ncsigztad from
all of the functional properties of the antj-BT

LA
the gmtp botisng dESERIIDRNORet% A, 4123, fhrfx P brid and 90, and/or a

ties ingl . e )
OB iy RIS B s Aol i TUB NG 47 ¥ 051

52, 81, hegsl 97 b) the anti body does not substantially bind
to human TrkB, PD-1, CD28, CTLA-4 or | : (c) the .
ant(bhaliring la3st Qerang ped rwg&%fmmmetq%gﬁ‘r%n Yayblargeion
i, ' | NG, atifoBY séqiRnéd ol A@eyat
o e B e e RIS il sk n :
least oui ddietes] antibody seghidncgradt h in vivo.] I n other

enmbadi nents, the anti bodi.es inhibit or suppress inmune
r eég)o ﬁ%‘g.ess‘ﬁgéh? g‘ﬁ??é @H&Odﬁ FEpEPTs B Bfthe al t ered
antgihpei s oeilaPSio RS SSchBRjubSEdMbeSisad Airepas sy & press the
avai lable in the art and/or described herein, such as

altetedestbalytsefiagncts in t he Exanples (e.g., flow cytonetry,

bi ndi . ' ;
ot 5HGTREE PRt BEGRAES D e RGP TR Ry Bbalafe(PRb B0 fa
retai@RdnbSohidtor Al WE 6@ fuoactibaal propertisedfahs ambBI LA anipodies dexcribed

part_of an anti-BTLA anti body coding _sequence and the
herqipgvhieh frgchiensl propartigs incluste; Witagg noid@niksd tean be
scr : i gl vy t / t - ional
B S S ST
haye) the antistelyatoebaat substardtillgibind t6dumeaxr dirkB £DROTCD28, CTLA-4
Publ i cati on WD 02/ 092780 by Short descri bes net hods
or IEPS; creat | ng and screening anti body nutati ons using

satdy ald HRboM ﬁaﬁﬁi?@%ﬁébin&)ﬁgdbbﬁt\iw!té) gatiaon assenbly,
or a conbi natl on thereof. ternatively, PCT
Pub(d) d¢lat antibodyOstBHlORY bAGubY rdsporses;et al descri bes

nmet hods of.. usi onput ati.onal screening nethods to

opt eyt Semaneas Tl dpeREs "ot

antirp e REbOMCInRIbRs Athét MMlgesuhes viEpgodi ng Anti bodi es

of t'he Disclosure Another aspect of the disclosure

perlnaitires embodioesints;, thezatibodied iabibiteds SUpREEss dMBEBEE r¢spanse.

ant.j,bodi es of the. .di ' '

or ool PaSyg] Fhe G wlitRat Eufhe o R AP stliftrd
assd}8abhiddble/inAke it hedlodessitigitiRrdih,autly aptiog seofomh idthe Examples

nucleic acid is "isolated" or "rendered substantially

(e.gpuflas cxipraAtrp BiRdingeFsaidy from ot her cel | ul ar
CONpONERt S nMod RhdME of 3RO hRMH Q8 BE ?ﬂfri]%eﬁgg afitiales O HeWHidiosure,
nucl eic ac by s ard-t

S or proterlns, echni ques,
mutations can be introduced randomly or selectively along all or part of an anti-BTLA

antibody coding sequence and the resulting modified anti-BTLA antibodies can be
screened for binding activity and/or other functional properties as described herein.
Mutational methods have been described in the art. For example, PCT Publication WO
02/092780 by Short describes methods for creating and screening antibody mutations
using saturation mutagenesis, synthetic ligation assembly, or a combination thereof.
Alternatively, PCT Publication WO 03/074679 by Lazar et al. describes methods of using

computational screening methods to optimize physiochemical properties of antibodies.
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i ncludi ng al kal i ne/ SDS treatnent, CsC bandi ng, colum
chr omat ogr aphy, agarose gel el ectrophoresis and ot hers
woedos/okisewn in the art. See, F. Ausubel, et ahPCBHUS2007/084792
(1987) Current Protocols in Ml ecular Biology, G eene
Publ i shing and Wl ey Interscience, New York. A nucleic

NucRf gmﬁfi\d&g&lgs' %o@ﬁl%rlﬁitﬁﬁaxeg Bf thb PisGSRP! €, DNA or RNA
or na ontalrn rntront C Sequences In a

pr Afnemeeaispectmf aﬂnerﬂambswmpertawl teingclaiciadid molamd@l\lhat encode the

antitg g A STy R TS BESTD Uy e R g ce!
lysat%%r if ﬁtﬁaﬁ%’ﬂy%ﬁmﬁé@ Bﬁmnﬁ’édl}"b@é f&ﬁﬂ% n{uﬁelg acid is "isolated" or

hybri donas repar ed fromtransgenic mce carrying
renﬁm@sphsmm peoblhen paifess ayeydiore pihseer!fularcp@ponents or other

e N G g PP RIS,
inchsligglRa1theFRIHS &Bﬁiﬂefﬂ CaCl bandatg, cEdnChamaigerbgioh agaqoesel

ek S S e Tt el TR e
Cun?HPIJ’rgio%oI@% g/;&%%l @&Péf ;t}exg lf:lfbgﬁéhlﬁg Bnd g\h{ﬁqgﬁé?&fcﬂce fNew

romthe |ibrary cid l ecules o
Yorlkt.h& micken asbsBhadscibhos ealeh@ddn DY anBNW and may or may

ences. of the 1 3C2a,, 6A5, .11E
not GBS ORI THHIGE IR A6 e sgﬁsmemam% G 53¢DNA
mol&gfuences encodi ng the VH sequences of 1B4, E4H9, 3C2,
6A5, 11E2, E8D9, 10H6, and 4C9are shown in SEQ I D NGs:
53 Nusltjc BHis @ahe disclogse cBrbexrtdaios] usri@mciard/@pgﬁculmology

T R L N e R

transg%gﬂc'rﬁcé\&ryxﬁg hui6@h irbrhun ﬁoblﬁﬁ ,gefids as@lescribdd f@her aélldw)

respectively. Once fragnments encodi ng VH and
cDNis aseeding ths lghs arafbb%w ghaing ﬁ@bé apiRhody raadednthe kvhsidgma can
be oﬁééhﬁﬁ %gﬁ{gigﬁé gﬂrﬁie gﬁ‘tﬁp?fca%{og %g girb“f}g{ QS{Rgg't i hﬁ\'g?or antibodies
obtageddmn an fmimhindgoigllin gant hbmdy(ecg‘],alsmg}ﬂmgs display Iﬁashmques)
e ne.

fragnent genes or_t In S
nuclﬁﬁ@rtmna?ﬁ%aaghe aptigpdy %nsb@ eedi mﬂebff?ragnent is
Op@Eéeré/@Mclém Q&ng‘bfécé‘l@%f‘ﬁé d%swemege &4k Ak VH and

anot her proteln such as an anti Ody constant re@i on
VL squences ekihb|184] EARRr3C2TRE 28,674, '16B2rERDY dDH6) 10tk 4C9

monp lgER PN St st B T H e ueenii g BR 32
6A53?I¢E!3'E£8?@ ?@H@dﬁé Maﬁe%%oivﬂ@n@élélﬁmm S4 r%B 56, 58, 83

in-frame. The isol ated DNA encoding the VH i on can
and B3, respevievel pdDNG seqfierides Emodinlg the Xseqiraices <gf , B¢H9, 3C2,

SRl e R T ShETmh I RE & g oh o2

63, 64185 28 o€HIM. 94T hap&eiruignces of human heavy chain
constant region genes are known in the art (see e

Kal§tce DINA fragments ghcodingo Yl and il sqgaentsaire phiained, ﬁbeséfDNA
fragrlélf%mt'g&m g.% hxrﬁler %n%l%(l%%ed b}F stgndardzrec&lﬁ)ﬁantlﬁl%k t%?d’u%mgr

example to convert the variable region genes to full-length antibody chain genes, to Fab

fragment genes or to a scFv gene. In these manipulations, a VL- or VH-encoding DNA
fragment is operatively linked to another DNA fragment encoding another protein, such as
an antibody constant region or a flexible linker. The term "operatively linked", as used in
this context, is intended to mean that the two DNA fragments are joined such that the

amino acid sequences encoded by the two DNA fragments remain in-frame.
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and Human Services, N H Publication No. 91-3242) and

DNA fragnents enconpassi ng these regi ons can be
wRialonse by standard PCR anplification. The heE/YS2007/084792

chain constant region can be an Igd, 1g&, 1gG&3,

gA, 1gA |IgE, IgMor IgD constant region, but nost

pr

P P DR i VLo b Ry B Ry ey

chalh ecnpley apdratalely linkikethe tViH-anotdivey DNMormb‘éeuDNﬁemobdulng

cue s g comeenrean 6o ar2aud KSR erbe einsS of hiian
hea\f}Udhlaud QnSthh &glghtgeﬁé@aalr@m&%ﬁm(tﬁ@a&@eb e3S, I@abEﬁlE Il @it 51991)
chai n gene) by operatlvel% i nki ng t he "VL- encod |n

Seqm@cemﬁﬂrewmlmmue@l@g@ab ehit. A fth EditiongHtS. é)ﬁammment of Health
nst
and uoian ex(')\ﬁ% & ?I[I] Pug‘?‘catlon Bels egﬂg ?.Eélf)k ind d\%}NR Lf'rrggﬁxgkg %PE?n%%agsmg

these r@mns Ka babbtaﬁxedlﬁy staﬁﬂar&PC(R‘l&ﬁﬂ]}ﬁcSﬁQhJ eTtea®a0f chain constant
Proteins of | rmunol(ggg 8 Interest, Fifth Edition
g

regin gin isAndetitelatofe IgAelak kel osdglycprstant kggipn, but most
i )
e
VH-IBﬁRdmg)DNﬁN caatbeaperafindyllingéd tocdmather DOYFs naidculeegrading auly the
a or | anhda constant region, but nost

hea‘ﬁ’rcé’fa&gﬁﬁﬁo?%a"ér%‘ﬁba constant region. To create a
SC e §M8ed DREA Mﬁ"odﬁa@‘ihevv LQQ@QQ AP DR vEA QORI -18{ g Light
operatively linked t0 another fragnent encoding a
chaifi|gendé @k avelliasladiab hghgghauagnm)jbw grardievelniimongthied L-encoding

DN SGEHERRG L il Broadtdns B8 b cPyBiecettn, cr. e

seq@hmlo@hﬁﬂﬁh Might fafi ddnstaht fBgioh @ends awﬂm‘ém haé M see e.g.,
j oi ned bytheerX|bIeI|n er (see e.qg., Bird et al

Kabewsa) essal. 6H94) Pequenceajof Broteins pHimmunclpgicyl ingest, BifgrEdition,

7 8 t
U7y RE Rt B S R AR R R TRy na DA
fragfvehis b)ﬁd{brﬁﬁas@xhg e Bigials@an be obimed b sahdad PIOROghgiHication.

of the present disclosure can be produced by a

The&lgm @rain eamstapkisaiogsas be R PRI BRABR g &Ion, but most
t hodol ogy e.g., the standard
prefé‘%ﬁﬁqlk gﬁgﬁe%a&%%?ﬁé?lggt i on techni que of Kohler and
M ITotaeeate § 3&FRS3enblathe Vél-256 Vmex&odﬁdgtmﬂg’mgsmmtstarc opazhtively

. bri di,.zat.i on procedure referred, nciple
link Aol e AR or bl Daaeic e b Bheding e Boed A
seq&ﬁcé‘){mk -}5%953,%th tha¥ tHe@lH @hd W%‘éﬂ%ﬂc&s éa&%%&ﬁfe@&ﬁ'a@ﬁ of

ocyt'eés. The preferred ani system for
conqlgu@pasmglg dhyiorprdioma svithshe N& amd Vi ecgiystjeined byﬂml febaxitde linker

(e oAl (IRRICIRY a2 ATl an s o SRV el g Aca

Sci. I3l #:59m9-39831 MEeRieRd AR, evo0y Nag.ré 948:5418541), are
known in the art. Fusion partners (e.g. , murine

nyel oma cel |l s) and_fusion procedures are al so known.
Production of Monoclonal Antibodies of the Disclosure

Monoclonal antibodies (mAbs) of the present disclosure can be produced by a
variety of techniQues, including conventional monoclonal antibody methodology e.g., the
standard somatic cell hybridization technique of Kohler and Milstein (1975) Nature 256:
495. Although somatic cell hybridization procedures are preferred, in principle, other
techniques for producing monoclonal antibody can be employed e.g., viral or oncogenic

transformation of B lymphocytes.
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Chineric or humani zed anti bodi es of the present

di scl osure can be prepared based on the sequence of a
woreeosMzsssonocl onal anti body prepared as descriRPEHUS2007/084792

above. DNA encodi ng the heavy and |ight chain

i mmunogl obul i ns can be obtained fromthe nurine

h

o PiTa o e R R R (O RRe ystem
Hybusliomg psedaetiam th the eesd &sra \btr)ovvekjyestadminnd greesduré:ofmmunization

te a ch| ric.antibpod e.murine

Pmt@%‘ﬁ%‘b‘f f@"‘?llé%‘i‘eéﬁa ‘é%%ﬁ“%o egospfmﬂéﬁes h&fsigneare known in
he & F@feh prrinde (B! hads, Kn;%ma Bellsh @ncBfiukioh Buids areldlso:
' ePatent ‘2 él 567 fo CablllySZt ah)10 %ﬁiﬁreaigea
k'noPmnanized antlbody, the nurine CDR regions can be

I n%ﬂ{ntn 1q brnlglgnguzeld H Ji&ER k uesnlt g t ho epr m@rea Based

%s : a en P 675 P

on tW Eﬁqﬁénceaﬂ’ d nulrﬁne ri?@tcﬁ[ﬁnal\lﬁﬁxbo&y ﬁﬁ:@ar&@ls d&cﬁﬁ&l 4B9e. DNA

5,69 762 and 6,180, 370 to een et al).
encogling gy eAnddighiehin ipmaneglebulisg F@ébﬁb?bt%lﬁ%d fpmchesuriae
| ocI onal
hybﬂ%‘??%%ﬁ?%ﬁ??%%@é?%@&%ﬁ?@ A (e

imnusoplgbtliaseggeries using staadesd hrobevnko tnoctogyl tecﬁnmaxes y |H0g example, to

ar of. th n i nmune .systemrather .t he mouse
crea L RO Gy B SRR O SEiaS F AT T Bl to HHmas consiant
regibRChHEMBIh6 & KR! iheRe 419 (slé@%%' . §SP5THMNB 71336, 587 ¢h wllly et

m ce(tm, respectively, and are coll ectively referred
al.).t ‘6o kesatsi ahumeanized ratibady, HegrurineTHIRR Hegitis Cm)l]IEel(lSIe)’ted into a

g RSO e neR08 RuiP Y PR e n L& e 39 to

Wingr, 800U S. Phght Nekhas, 580, 10Ty 5385 089 5 603SERUREGEIB0,370 to Queen ef
together with target ed nutations that | nactivaie the

al)endogenous m and K chain loci (see e.g., Lonberg, et

In H}?%)re%lyciﬁmg%g éﬁ godmgs oq'thesé g«%kmu% &2 %}r%ﬁln)(drﬁgclonal

he nm'ce ex EXPr €SSi use
antlwtﬁes Suck&poas mdrmclbmmntl&a:hdzs(lﬁrecteﬁ @ghinstOIUE eﬂx baigaRrated
heavy and |ight chai n transgenes under%;tcl ass

wngnapa%ﬁnﬁgorém%%?soalﬁmleﬁ %ertgdw@éné hanpingpmune system
rath&f tilbxmhteXn&HQ%terﬂ th&‘a%ﬁég%ﬂ aéxglr'tlgciﬂg)cﬁ&&? ]g&t?}n’_gé laglud mice

supra; reviewed in
refen*f—:d ExlpmmraeﬁluMAlthamEid{Mg;uci respetib@lly, ahdadoentectiMely

w nt R | |. J3: 65-93,
refeﬁﬁ‘gtﬂt{éﬁsfé‘%%ﬁ h‘ffné%llr%d“{S}wge?;? N. e\(llggg])mggn N.Y. Acad.
SCiThe TR RBMrRAED (MERSeR) rﬁ@%@ﬁaﬁy h@fsh #96 uﬁ)}gl%ﬁg{ﬁ%ene

m ce, and the genom c nodificationscarried
minip@ ehat iescdda nmfﬁarran@dmnbmdleavy (Fearidey) and « light dialr( 1992)
. Nucl e c Aci ds Research 20: 6287-6295; Chen, J.. e
imnpAI Bl SeI e PRI HLTBICalsg roatinrs R anac gt féon

iy ISR 08 0, 0 R R s

859)9tAfaJord1ﬁ§19 9B} nEbBRhibit reﬁﬂéed&a?c%re@ﬁ@m ofltaadidel I9M &tx, %hd in
(1994) | mmunol . 152:2912-2920; Taylor, L. et al

respe&@ga)tmnnwﬂhart, itesiatroguaed hemen ey i dighahain transgenes undergo
class switching and somatic mutation to generate high affinity human IgGx monoclonal
(Lonberg, N. et al. (1994), supra; reviewed in Lonberg, N. (1994) Handbook of
Experimental Pharmacology 113:49-101; Lonberg, N. and Huszar, D. (1995) Intern. Rev.
Immunol. 13: 65-93, and Harding, F. and Lonberg, N. (1995) 4nn. N.Y. Acad. Sci.
764:536-546). The preparation and use of HuMab mice, and the genomic modifications
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and Fishwild, D. et al (1996) Nature Bi otechnol ogy 14:

845-851, the contents of all of which are hereby
wap@siofdse@l |y i ncorporated by reference in theP€T/US2007/084792

entirety. See further, U S. Patent Nos. 5,545, 806;

5, 569, 825; 5, 625, 126; 5, 633, 425; 5,789, 650; 5,877, 397;
carriéd gg Ln@lfic g%’s %’ﬁxe@ ligscn%egﬁfl‘ra%f%ar Laé}(tlll glgﬁg N%gic Ailis to

erg an Pat ent "No. Sur ani
Researcfazo 62&7€629I§u6herc dt etamil (NRR3) Immefzzb@fﬂgmn&nowey 5: 647-656;

Tuadigh §56601958] 4o EBriferiy i ke A Bt B By i e

Genes AR 7031 éed 1t o d’zioq'j WIWB@U 1 @NcgeTuANBOe ATENH94) J.

human anti bodi es of t sclosure can be raised usi ng91

Immanelo 1529 1Ra2920aT ayles Lhaen(10Ahuntsgrastonnd innvaglegmn©es’d

g AT S T

WhldH Goheebp b}ﬁéctﬂoany? altogiopsedrBy refereticenh Clgsir engitety.r Bek fuether, U.S.
erein as "

" d bed il
PatepQYoPaET R BA61 SACH DBIRI4T6: 16514k Qa0 ST 97 3,661,016
s, 81&%%*‘%74 3dd.6hALAYA2 ! A {%Qﬁpb& 30k KB SYS PefEt No. 5 545,807

pressi g Kuman’i nruno genes are aval l abl'é i'n
1o Smiam ard.; Bad Pmbhcdﬁmnl}ksd\)\t@.)%/ﬁﬁ%@ D i93BTL2V, MO 9&4&:&58% WO

o7 s T B SHETRl T S B g e Pt

No. PO 98NI4%24 1dRepmmd? gpe used; such mice are descrl bed
in, for exanple, U S. Patent Nos. 5,939, 598;

6 O)WBQOIE@I engodintent Jamangntibaiics@shadigclosure parpigaraised using a

rla et. al 0 altern
mouty TiEEarPB bui Pt R St Bl SRRl iR #dvmn
trand JROBBSGh@D thohs AeR@Se &€ caYias 4 Alhen héwvly RBaiatfangiede aigtha
be used to rai se anti-BTLA anti bodi es of the

humgn dighioshanetranseliromespt- eSuchiteise.asferpd fyheeins KM mige > are
desctr%ga’ % &e@ﬁ iy ﬁéf‘pﬁﬁ aﬁgg Wz&@@@@k’ﬁﬁ&g &lght chain

rormsorre m ce"” can be used;
su (Slmllrﬂlﬂberaﬂ&:rm Itﬂab%énicmnﬂfﬁahsystktm ekpredsing(l2G0GA)

. Proc. Natl. Acad. USA 97:722-727. Furt her
imnygRglobwit ganeY awm%%w e ghang Fagrite WwRd fqraise anti-B1LA
antﬂ% hOFOS0 &a%g%naxgﬁ%ﬁe{t%%ah&em 5&&& referred )to as

urolwa et a (2002 ture Bi ot echnology
the Hexbnoause bebgemed (1) canitsersad tsiiclBTiica asndésboblides, fof exatmale U.S.

pac) S50 S Gop TR ARPIEFL AL o 2 AR5 55, 55 8% st

al methods for screening libraries of human
i mrunogl obul i n genes. Such phage display nethods for
i sM@neowg, eﬂt@mﬂvattan@bmn@czsomnceammah%iegh@dpnesmmrt
gr

) Pat No 484:

immyel U ERa e g TG 6F by POS pprtoe’ g £ iseduti BT

ant1§od4é’s7of99§d1§él651§e 5@& ek IeoerQz\M%Er ﬁ%alﬁﬂth a hin&n hé%&& @Rdin
Nos. 5,969,108 and B 197 to R;b fferty et al; and

tranwhg)mwdmdglm@ lwgcmgﬁa@hmosmgm? redergyl40 23 E[TC mice” can
be uséd'5 suéhsr%n3c’e are éesgnge]d naf%gmguk% ?up %ﬂOOtO?P%cJ E\Ifa}l t Ecsade S’c@l US4
97:722-727. Furthermore, cows carrying human heavy and light chain transchromosomes
have been described in the art (Kuroiwa ef al. (2002) Nature Biotechnology 20:889-894)
and can be used to raise anti-BTLA antibodies of the disclosure.

Human monoclonal antibodies of the disclosure can also be prepared using phage
display methods for screening libraries of human immunoglobulin genes. Such phage

display methods for isolating human antibodies are established in the art. See for
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Human nonocl onal anti bodi es of the disclosure can al so
be prepared using SCID mce into which human i mmune

W@ 200B97d56ve been reconstituted such that a hune@r/Uus2007/084792
anti body response can be generated upon i mruni zati on.
Such mice are described in, for exanple U. S. Patent

a%@mj feﬁe&%? g% 4@%985 {%%748%‘3 69%ttoaLadner etal:US.
ni za | ONn urran g mce are
Patans s t 942759 G8earkdLiyE8o), Hﬁtm atiee 8¢ edf UlSePdﬂestdﬂcﬁs 65969,188 eid

6 lﬁgzépiﬁ?@%fes&%mmggﬂ%‘gm o SF S 2 T e s, 731,
65%31@n6%§261§u§d@@990mEd@nffaﬁs%@crl bed by Lonberg, N

Nature 368(6474): 856-859; Fishwild, D.
et }étlunar( 11o963londh ettt diis of dsthgsllasyye caa: alwte reeperedasing SCID

mlcglug? é‘{?‘g%ﬂl @gﬁ%ﬁw@s Zﬁ?ve%ge%refgnsn%tﬁ ﬁﬂhat a human antibody

responSe édnlttgehbhitedivpbn nﬁﬁ’ﬁmﬁx@(ﬂm Such ambelﬁﬂefdbﬁﬁhbed in, for example
r ecombi nant gﬁ%gar ation -50 ng) of BTLA antigen can

U.SpBatgaiddos: 8,47 L REY LPPaWﬂF‘gﬂ ¢ide
intraperitoneally. Detailed procedures to generate
Im &hh%mgQ%E@%g%qgghggal antibodies to BTLA are
1 below. Cunul ative experience
W tWhvmhuma:sIgamtaeg&wsseﬂa(sras%dwnantmatlbmch@ afrtbendigdnsuee, such

d
micf ek s ERRCOEL D SRRt Fored B PO YR T egfigengndror
rec§inBifant BRLA tor BRMT LA ﬁ!lshd?lvﬁgtew a@&&»&x\{b&{ RELonMRAK N. Br al. (1994)

i mruni zati ons (up to a total s W th antigen in

Natgrlj 30866174): ﬁcﬁ\@e&ﬁér Fishjldare o' cﬁt é\bhﬁﬁ Bmtmhne@gyé hcB4as-851;
oGP B B3t LRCOEPA| AT ERLS) RSl 1

wee?d@ $EAELupdn tﬁﬁ fithy aiftisied. eF dramtgiplepa perifiddydtlrycombinant preparation
m’runo%?nl c. The imrune response can be nonitored over

(-3nee) s ldeA antigensan herisrdAaimewnise &teo‘&mawlgmcemé@ﬁ%rﬁoneally
S a“@éﬁﬁeé’ ' u?egttg‘ atg %lﬂ@%%rxgbﬁ es al ?fﬁ@éd]ﬁgrbeﬂm}LA are

| asna ¢ e Screé (as

des&Md% Examplenl isaldw Cluﬁimlatltvb eepesiente with vafdhisAntigemahas shown

i mmunogl obul i n can be used for fusjons. Mce n )
thatfi SRREERIREISS BABAY wyheg inRialK ingapized Hﬁ?gefbt@?%%?lé (B witn

f S
o N D B el e SR e
immmiia:bmme thp tBettorbof ® \mﬂdalﬂxgemrcaijm‘aet t Hpwewadr) adjuvants other than
ol ed faqr, each ant,j ual,l t h a

Riby P sommleeeand Fodie Sebranlel artylanty i spdatd e
effddttPd 3n LAANSH %ﬁ)l&@éﬂst}ﬁ tHY BSerice geadjevanlt alteqo@ncsﬂonﬁlrﬁgmy

nouse haV|ng two di fferent human heavy chain
imryregsyionBee iftHOyR/ eifonsy canAletraemtwrdduaiey thercourse of the

addi ti onal | t st.rain,can, be
imrRe et ioRaRe ot i i St e R oo rne
plaﬁﬁ@géﬁode"k@re*éﬁé@%' 11/8)139:9 ke@ rRizkcriBl bbledh),esd TacgentsaffRient titers of
hybri domas produci ng human nonocl onal anti bodi es of

antit BEL 4i lwenapgmnainoglobulio ean kesusad évr&nsww%cmwé)emo

f
mtrg{se%?g%%{] a%‘ta’m ?gyslcbieg(gg gaécirﬁocie %h(g geng{}% Hﬁg gpl&% s expected
thatD/e f@iehsaBt éachiiméiuniAaion may need to be performed. Between 6 and 24 mice

are typically immunized for each antigen. Usually both HCo7 and HCo12 strains are used.

In addition, both HCo7 and HCo12 transgene can be bred together into a single mouse
having two different human heavy chain transgenes (HCo7/HCo12). Alternatively or

additionally, the KM mouse™ strain can be used, as described in Example 1.
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resul ting hybridomas can be screened for the

production of antigen-specific antibodies. For
wex@spraeo si ngl e cel |l suspensions of splenic PCT/US2007/084792

| ynphocytes from i mmuni zed m ce can be fused to

P3X63- Ag8. 653 nonsecreting nouse nyel oma cells (ATCC,

Gen%%o%%? %F%lgi &H%S&?{%%% Hi l }1%/1 o@loﬂgi%ﬁg)rogfel ter

pl alleegenefand hybnedmby pdiwing Weekn mooodatal entibadicself ot i ve

dlscggzg%ﬂum contal 2@&8 o Bgé ifﬁ&SSf;/gn?gln ] %(glz«%l) %gli%ﬂated and
fuse@cﬂ) dn aé%r'ég AtpuﬂmM’él?&'dlé@H RYE,UviEl £ a ﬁ‘l@gse%ﬂyeloma cell line. The

intern units/L Bovine I nsulin),
resulltirgd h;tbandome$ cam sEraeved fomtireqarpdusgioh af @mtlgeaﬁp@mm gytifodies.

rorBSRb Sle LB  BLcB oh ad  He

fuseelb ‘PQK%Q-A%}IK 65834 {oaBRdrtinghih&lke bliRIdifTclls (ABpLacRd mst)hwnh
0137) . Individual wells can then be

Si
50% BE& ' s BYe ERPGAL FrproximaElY b8 cidhabottepomisrotits alatss:
follml;}gd gmg k\%’ %el?ﬁl%{lﬁaf& OH? E\%{Q{t vg OSI t?lﬁmgq@l’/ﬂ*‘ﬁ? 3-5%

QCFendd agarn human
Origdha1GEN, |@mrmpp1emxamt(&@nm©|5®0@d1 ak méasomm a:netld:)ycxd 4.5x10*

M sediopL b BUvh AP GRlemaeRb PRl SR (B b o elutamine,
0. Oﬁaiﬂxtni\/PQ qger&d})tcgelt}?ﬁﬂ? 56 '&lnftyfr? S;/)@Fﬁ@i'llﬂf“Sf) Phg/m] stregtomycm and 1X

racterrzation. To puri human nonocl on
HA@{Signookl @Qéz)s e\ fer tapproRinimatély owa sveeks cilis agn benuityred in medium in

whighfhrttb Ry GRlsceTuh A (iend BLATE bRl ERlin nen b

screREEBPELE 2 @orbﬁtﬁﬁh encHobloRAL ¥ GnEipoEESD gﬂ@%ﬂﬁbéﬂ!ﬁ ﬁzcretlng

prot el n A-sepharose (Pharnmaci a, Piscataway

hybaldgmesjcangt@ rca‘ﬁteldesméqi( agpilbyang &f stidl| peitive @rdwwmégﬁn@e

r f o r o]
by A STBE e & el ST AR i DT EGSHIE sutslomes can
the@B@lcﬁlﬁEecEﬁz%ﬁ@ Ed g’énbﬁltb Gadll fgowed e dkibedy ﬂﬂ}tlsﬁé?cwut&m&gum
1.43 extinction coefficient. The nonocl onal anti bodies
for elradierizafipiruot ed and stored at -80 C. Generation of
Ant | B Sy GRn ER AR LAChoMRORES, R8T Ban be rown in
twohiitet spildr-flatlartef ohodtanal antighdy fparifieatimp ISeaperaatants can be filtered

conbi nati on of reconbi nant t echni u S e
andrgopprtiated; bsfpraatimdy < qt%gf% with, BiRkeiR % fa?‘i &?‘ém@ac‘a

Plsc%aéz{\égdfigt\ﬁf?ﬁ El ed (I%@%%% béeﬂe%ﬁ&?b}z%g egalg oresind P

ress di es fragrrents
perfolmaamthum\lﬁﬂomamgmphg tparstiregiurity. Thd buffee ngjtition cagiie

b bt
excfieed HA P ESY BRORH COREAR AL (8 dpterhiser DRt i | 43
ext%n&gé\&%fﬁ& | A %neaoﬁ&mﬁb&&é@cah'&@tahsm&mo&@ 8t -80° C.

ant |nterest) and the DNAs can be inserted
|nto expreSS|on vectors such Hhat the genes are

: rG? Ig%jé q?l nélﬁgﬁ%m( eque Ceelﬁf%dcg %ﬁosﬁ%gﬁ ?r?:% ctunga using,
for @Rdrh e dé/c&@cﬁﬁatlo% dflrg@hﬂﬁhanﬂ DO AtedReit@ds a8 gbnd daaatsfecuon

transcriptional and
methods as is well known in the art (e.g., Morrison, S. (1985) Science 229:1202).

For example, to express the antibodies, or antibody fragments thereof, DNAs

encoding partial or full-length light and heavy chains, can be obtained by standard
molecular biology techniques (e.g., PCR amplification or cDNA cloning using a
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transl ational control sequences within the vector
serve their intended function of regulating the
W@ e@s®TEsspt i on and transl ation of the anti bodyPQENS2007/084792
The expression vector and expression control sequences
are chosen to be conpatible with the expression host
hybr(f&{rtl%tlﬁa?gﬁre@e% t Qﬂtﬁ)%gy ot‘ ngé%s f) e BRNG c%ﬂ "Ee §k€rted into
eavy c aln gene can be inserted into
expieefiar edceory achohat olie gamos aetoy)ptacaély yinkdsioto hragmx—pgoafﬂ @nd

|nser ed into the s res n vector. ant.
trangjatipna | gl rdubtis Fiveis oR<E iltﬁtsg%. Sielvebiig kg s PENdea
to @Wﬂﬁﬁwarﬁﬁﬂi? géne(ﬁ lidated iii@atbas: fkh arBheRBEPEEY and

restriction sites on the anti body gene fragnent and
translatodnat contol kdquences mathin Gavedor $erv eif eﬁmdﬁg funstios pf es

ent The i and eav VAL
reg"t?aé”é’lggﬁ%é%?sc%‘ht na%flltf?%g?% ! es g egy ex?eel ﬁ{ec%?{%smn &
and b@predseit @nfrdl deqh@ieed e @Rbdch 06 Be GRNEBILES whl Yheaxbicsaioly host cell
i sotype b¥ inserting themintg expression vectors

usedy| Fhecamyibedicbelit shein @ansandihe Antthody hegty cha gengRin b igssited

B I

vectot.t Thenaritibedy gates Iareansértteh éntVkhesexprassibn vectapsr sidridas] methods
linked to th? CL segnent. within the ve

(eg, Aétai‘ttqnd?fé’PW gRenggry éqsﬁéct“iot} &1155 o tHe @%@W%ﬁ%mem and vector,
or bfl?ﬁ xﬁfﬁ%t RBn 5 RbtricAbh SRS %Eeep@se%t)g 'T%le l@ﬁpidd%aw@ﬂam variable

es secretion of the anti'body chain froma
regibisdf thehitibodive desttibbdligreintvan he gmdeio cemtebilldengtieantibetlp genes

the vector su h that t he si e | i,;nked
of el Syt ML AR g Ser i RrRSoh Letiort Ristad) Efoging heavy
chaﬂ%@ﬁstaﬁ't hed SisBNMain @Rttt egidRs HEtha BeditdlidOEGheH fhat the Vy
i gnal peptide or a heterol ogous signal peptide

Segraersillfgﬁlzﬁfatp@bt illd@dﬁfP the G seemenmEEN Bisuierier prdbihe (Vlnc) segment
t
sof i) AR B SO HIAP R hif r ey

the fe@@tbtb ol @kpi:‘@ﬂblﬁ ﬂ&&@r dahahcaient siglal pépride xtpt Esslitawes sderetion of
the antibody chain %enes in a host cell. The term
€

the aptihgdy shaip roguehesiealt The anvbadyehnin generfep bgeloned into the vector
suclpfhgmg %féﬁ?l e&ghﬁ@ &8 r&e@ﬂpfr Qﬁf thE )éﬁﬁl?osﬁ%h?fﬁuﬁ 8PfhE Qhtibod cham

yadeny ation signha at contror
gené.N€hd sigms peptpdel can boan imanabgdbdin sfnal pa:»tmintor bdxdtyraidr@un
| at pr y. sequences for

enes %uch r.e a scrlbe
Sier QL BRIe [+ SO RGH e iiod By aeunpsloRaRAY
NEtIE] %g(gxol)b§ ttﬁ%ﬁﬂﬁl})&ﬂ' haBené AHGE SmBThAS 8xp r@%ﬁbn@e@ﬂﬁs of the

be appreci ated by those skilled in
dlsctldsar@a‘al’rytrbgtlatbi’yaqu@lcgmthaf cantrel thg pxpassatqmoﬁlh@ amibody chain

| ot f af
P e TR G SR SRR A RN e R
enh&&eﬁeanﬁroﬂ%? ERpBsbn ddGol Q¥aknt9 (e £XPAIoARLPRLSE s@ﬁaﬂi)%eﬁ

desired, etc. Preferred regul atory sequences for
contraktia aaserinten oxtgdnislagigppésiaptibidychaidezenes: dfuch regviaiory

seaflibaiie BEEL0 0 LOVRNS uPGoBIR! Gidhe ZiRI5h ReutiBlogy. Methoas

in FAR{a00 s@s:rAdaaémtcrmegscs&xo 8] OXi(1950)) QM1 bShpprédiated b
V'%g 4g§ SV40 adenOV|rusDR% ( théiadEHOVIH§; Y

thomkd}edmaﬂ@ 3k ﬁﬁh@ fdes(lgm(p\ﬂ_th:g e)gm@ps@| vgelRd. including the selection of
regt@‘%t & Sr%:g{l Cr}%%%gmpﬂ%'ﬂé%cl{ L[nggét&% % %he il réfﬁfé h'é?tyceﬁ‘%o be

n pronoter or
tran@fo@xﬁ@d,&he level] of expression of protein desired, efc. Preferred regulatory
sequences for mammalian host cell expression include viral elements that direct high

levels of protein expression in mammalian cells, such as promoters and/or enhancers
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Still further, regulatory el enments conposed of

sequences fromdifferent sources, such as the SRa
WEe@ROTE60 syst em whi ch cont ai ns sequences fr oPeT/082007/084792

SV40 early pronoter and the long term nal repeat of

human T cell |eukema virus type 1 (Takebe, Y. et al.

. | t
derto R pesvines RO, SpfBET Al (LRSI B 6 1
adeni@Gaapariite @xq:rnmssqmmué):emdr@mimat hetalngoklys umevmfhy

carry additional sequen ¢h .as sequences t
rog BT SSARSTICEPITE BF Pt SHEhOR SRR PITHUSOr CaflpRin pEorgoter.

. Lol [ t '
s 1Sy SRR R R O e o
the BR&!pré@bies systing wHitle boritdigs seqactmzm fram the8W40 nartyoprooeter and
0 g)see e.g., US, Pat. Nos. 399, 216, 4,634,6

(]

ng pemanat repget ofdmmeeh codk le‘alfﬁamla ibs WRambl gkebey 1?23?|(}/988)

Molt Qggsggﬁ%t I@pgtzr ker gene confers resistance to
gs, sdac 18, hygronycin or nethotrexate, on a

ho§h addition Itmtha anhibaly dhbim geaet axd rhgﬂatbmquemcﬁ&u thecrecdombinant
Preferred s ecéale rrarke ees [ clude

eXpFﬁSFWEI MRS F\;) ie]qg?nc% éuqmas&ﬁg?ences
thatffeéhat% eéd1Ratibd b¥ tﬁsbm&m%agt%eﬁﬁteegctdr@ﬂﬁsadm&mfdaﬁ@d)l 290)

d the neo gene (for (418 sel ectl on) For ‘expression
seleofabteheamemmesa thd@msabmmhsr genh daciltplies sal¢asion of host cells into

L) oA DB 308 Pl B fsg o

5,179181 ’N ﬁﬂ |b9 Uﬁ(@f e dﬂ§ Pbr é)dﬁﬁ)p‘lee Eypically Ansdetetdblhakegene confers
i ntended to enco ass a wide Varleté of techni ques
¢

resiglonerdnldyuasseish s G4 Rigrmysdn ex mewoexais o8 alviscepto which
the k/?étgr ﬁs%@@rb%t&%de‘a ??ef&lﬂ&?{] e%‘é Ibfe rHQ&Er Eé rncﬁldg the

ectropora ate Itati
dihjréfolale l@dnaﬁsd (ﬂ}}mBR)S@hb Qfmr aﬁdintdhﬁ hosk eellsﬁ\k/i't}h nmg’mtnekaté s

t heor et aIIy |bleto s the antibodies of
sel qeﬂ@ﬂaﬁng{ef%?é@% %F"F%%‘?ﬂeéf%gg"f@ﬁ fet¥P- eukaryotic
hosﬁsor%?g}egsxor?&p&l@ﬁg ©Cfhd eaW‘éHaﬁ@dﬂhgéx%@s @Jci(f?(sb Encodmg the

nmost pr &f er ab Iian host cells,
heavpendrbiglit chaie$ ertrandfcbed ais e mmllé)wls@mﬁadlt@huﬁjubs Tlmﬂ‘carlous

n rt l i I
forgy ol ¢ BRFTAN G aBIBRE B st EBepavet K hepERpiaues
corhrRbAle ds@N@r tHITHRGRALE Bf £xbgBkdus N ARt A¢¥karyotic or eukaryotic
Prokaryotic expression of antibody genes has been

host eqlb eigalacoperatienschlein-plospbate pre@m@twro rDEﬁEﬁprgthan

S o R Sy M iS5y Wy S s o

the ARSlos@lih Sitle? pra4pyofis Bk Bekar\RicrReQI#E, kaPlesdbi bbzﬁiﬂib@éles in
of the disclosure include i nese Hanster Ovary

eukewiofis pells, ped mestngef@mb}y manoalen hest cellss sithogst mef(wr:@bwause
suc% gd ) SI ng% })&1? rﬂ&éﬁn%ah?ﬁa‘gﬁ ar?% ryﬁﬁbl‘;f ltharnA}‘Jrokaryouc

celldes Qs”sblhﬁﬁ ainB sB:reté a ﬂ@i&lﬁ&ﬁld&@ dnd’imrﬁxmo%@ézﬂly(eibﬂﬁe? htM@Hy
Biol. 159:601- 621%1 myel oma cells, COS cells and

Prokpryotigpxpsession 9f aptibadyl 8§P€S 1?36 rbe%@P%“idrFOIQS@f"rffFé figsior
pro§&dtlodor AR IAAs BF SHGE hithoRYRBESSMOA. NS WRIBd! €. RNGoES

Immunology Today 6:12-13).

Preferred mammalian host cells for expressing the recombinant antibodies of the
disclosure include Chinese Hamster Ovary (CHO cells) (including dhfr- CHO cells,
described in Urlaub and Chasin, (1980) Proc. Natl. Acad. Sci. USA 77:4216-4220, used
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gene expression systemdisclosed in WO 87/04462, WO

89/ 01036 and EP 338, 841. Wen reconbi nant expression
waewsoressencodi ng anti body genes are introduceRCI/H§2907/084792

manmal i an host cells, the antibodi es are produced by

culturing the host cells for a period of time

withsah%lfﬂr:] Bbiabie A QY% n%°5s 5405 @e%% Rnxqtadfﬁﬁn afd PbRdghdrp

s or, re pr erably, secretion of the
(198&)1Mobo‘lizyl i 72:60 1-621 ) CNBOunloreaielln CHSWelleand $ erbist In

partigyip, St NS Gt Sl B FOREPeFrlol i Mite G5
genef@?cg)%%n s¥dhah aatREdZA tW@rBMMGBthDXDjOBBﬁdmﬂ@PBBS 841. When

I gen Antibodies of the disclosure can be tested for
recombnmnhgcm@smma\ctbss enfoting xurhor geres ariarradyged gy o mammalian

N B e S e S R

suffibRMi dalBer f@ﬁb)@ir@smm’bf ithte FBSHAREhe hdit kelld anmonf preferably,
anti body di | utions of. plas

secr@lq_wfuthwmbzgﬂ i the)culipes mesliug g ¥ @&é{% ’&%F pells/pge grown.
t "
A B B e S e o fcation
meﬂmd‘sh secondary reagent (e.g., for human antibodies, a
goat anti- human 19gG Fc-speci f| c pol ycl onal reagent)
te_ k h tohatase for 1 hour at 370C

2% devel oped with pNPP

QCi l
su %ﬁ%@@li@s of tilae @Qs’cl’ﬂsﬁre caf Be aRel Yaesindihg (B TLA4RS fdBRample,
Preferably, m ce which devel op the highest titers w |l

stanberd IR AHAT BricflysmdustiterplafEs pSAoaES avthansm@@é Slildedt apgpd in

f
e T
ant1% ot t(h 2 Qﬁlu%ﬁ%ﬂ}ile&thaqydrﬂ BULAI-QmBﬁhéecﬁmﬁ:e$ sleclkldatd eaddwell

characteri zed. One clone from each hyﬁ do
and wiviubsted &ardi-hbourh et frrelalemtl tgmpgrayfe. t Hie plaipeie Wes €f‘i@""’(ﬁga

n be cho 1
I
antlﬂﬂﬁrlafnylg@rlicl-spBaiﬁAIparyblobaldb%‘ent)%hﬁgﬁtedi td]@dk)z[hr[&qxhasphaaaﬂe for1
ron to a vo

houpet FjEn rzﬁ\éter PreidRa thoplaisnABEIGHaP TR BOA § Substiafe (1A
anaR¥5d 1§83 %]5 6e§;’!l pﬁ{eﬁ@%@?trﬁwg ﬁtedefvélbfé %Eerle"i’é?sgtlters will be used

oncen ed pbef'ore affinity chromatography
forﬁEllrsDine.an A—sephar ose (Pharnacia, Piscataway, I\U)
uted_ | Gcanb checked b el ect.r oph
i g BT AR S S TN CHERTLPDR 4 5 Gat oy HRbmas that

sho%gs{t%re redRfvi %Mtﬁ BN Hihefogdean }@Er@é&ﬁﬁb&ﬁéﬁﬂnd {ith hiBSvidity

concentration can be detérm ned by 0OD280usi ng
to BIT148 aexdubelohddomddoshdricbimeterizemh éOneoons Maleaérhyib@dameswhwh

an b I ted d
et vt et s s e BB B ShF st v
cell%hﬂ%re%mttpm aﬁ@%} BRbdRos¥ifkatode bi otinyl at ed

using commercial'ly avail abl’'e reagents (Pierce,
To purify anti-BTLA antibodies, selected hybridomas can be grown to a volume of

1-2 L in tissue culture flasks or spinner-flasks for monoclonal antibody purification.
Supernatants can be filtered and concentrated before affinity chromatography with protein
A-sepharose (Pharmacia, Piscataway, NJ). Eluted IgG can be checked by gel
electrophoresis and high performance liquid chromatography to ensure purity. The buffer

solution can be exchanged into PBS, and the concentration can be determined by OD»s0
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Rockford, IL). Conpetition studies using unl abel ed
nonocl onal anti bodi es and bioti nyl ated nonocl onal
wW@rislodses can be perfornmed using BTLA coat edP@/USM07/084792
pl ates as descri bed above. Biotinylated mAb bi ndi ng
can be detected with a strep-avidin-al kaline
: | |
i R aEh R RS o IRALR Y a8 B PRI stored
at -80f°Chi oti n | abel ed BTLA anti bodies to cells can be

et ieiE R SR B 1P PRGOS rbtaiel b e

epitées IASh 880bAS cREbE BioliBAated ubitlg ceAERAiSySPAbIE @eafg@rﬁts (Pierce,
ant i bodies of a particular isotype. For exanpl

Rocly@rédh. neompaiitionstugdins usimgamiahaiga mﬁmé'@ﬂélr?aﬂb%gﬁ emédy
blot}(/x)\g' ag%[[?lg%d@n%n Pc{iﬂrtr]}lraﬁéleg &D e‘ff%?m?c? uﬁfg?%??ﬁ:ﬁ%ﬁa&éﬂ%@égélates as

n over ni
desdpibed kbang. \B&(bti‘nylﬁt’ecBﬁAb Bihdingtai esdeadoted eile b eepradiliinlalkaline

EORIE 00 TN T T e T
BTIARHS Hél?s BTH&%H%%f in%uﬁ %efeﬁ &rihe aﬁt%‘c’lfe%% WiiisRaR bk Rekcted

uman M speci fic al kal 1 ne
mtlmm&plwtcas@hmemkymmbpr obes. Plates are devel oped

R ST, = PSR
usmg'r%'eﬂ@ sb&xﬂ'@fdr‘éﬁtﬂ%ﬁi&é o@é%ﬁﬁﬁﬁﬁ@lx@% QerlsexaﬁfplleEfté ¥etermine
| uti ons of anti bod BS 1% BSA plus 0.5 % sodi um

the igofyHeof a;msamm@aqn%a@qudmatm iRl et o bo godRbwith

! il et R b blSYeRR! &0t g aebit St s,

the %l%!; 51%%%@&1@ YRS/RRbAREs oftad n?d%@blfohélrhnﬁfaochése&’bu%@@
uffer. Antibody bBinding to BTLA on cells iIs detected

1sotqu: qonu'ullsaettlan@m:rﬂn engetrdtareifor R tb tlve hears giet wellstdan themee

reacfel%e Sx%lgé g&%}o s bogﬁg{ng{eg ﬁCﬁgﬂa@?atpmé% étase—conjug%ted

prob‘é@tplat@g A da %:d' &@%n&l@ﬁecba% desuridegabdwst ed for
reactivity BTLA antigen by Western blottin

Br |Féf®S/assa’BLaac v3ed thaeplydhairndbois of il declesire aredowiingrio

nai R TP X B PR R BN R PEorufrofil %@ﬁiﬁ%ﬁ phis 0.5 %

sodmmﬁee(mm BuTfern) 4ré @rabited ASB tABTBEBNESIO BllRekp@ssd BTLA
10% fetal calf ser ug@and probed with the nonocl ona

(10°sH5)or & minuesss 4tlestadly arq-wipdiad hyice BY sentrifigation, pepiration of

supgf B, SR AR e TSt bt TP T AR Bl

deteCled by Sicubhting the cdlts ih PAhbdledyoaPhyts-haahn RI®PEE Ep@ﬁicﬂt&tlbody
ant i bodjes of the present disclosure may be further

for {vmingatriefi washing the ﬁ@ls\?-’érwb%vep Ay pnatyzing pBALSes of
th .
s
Wesadrh ibbotinge sBiefhe B TAA tdreeeprpprys] aal supjeoteditd se@bum dodecyl sulfate

polyacrylamide gel electrophoresis. After electrophoresis, the separated antigens are

transferred to nitrocellulose membranes, blocked with 10% fetal calf serum, and probed
with the monoclonal antibodies to be tested. Human IgG binding can be detected using
anti-human IgG alkaline phosphatase and developed with BCIP/NBT substrate tablets
(Sigma Chem. Co., St. Louis, Mo.).
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In some enbodi nents, antibodies of the present
di scl osure may contain one or nore glycosylation sites
WO pooglotdser the |ight or heavy chain variabl e regi/us007/084792
The presence of one or nore glycosylation sites in the
variable region may result in increased i nmunogenicity
f r an alteration of the pK of the
Agégﬁ§4;%£ﬁ%g%&gﬁggltered antigen binding (Marshall et
al ThtaxA@hoddesruf ﬂaepreﬁnodisdmmnﬁ?g»emer Chdractprizedriy the

Varlg/&srél{yglg prgp%zl C??éﬁé]&rggg% 8893:1%'1 gs4 Bgz?r}gogls ﬁ\é%%%gﬁﬁ})e used to
deteg Mﬁ%'cﬁ’ﬂfé}gﬂué@dﬁéﬁh@ BiRssed éf ﬁﬁiﬁo@ﬁes Bised 8 8Rke Physidae

2-7; Mnmura et al. (2000) | mmuno
1xoﬁﬂm$97 706) d ycosyl ation has been known to occur at

ot Se BB SLMERE, Blparts B SRR UR G o RThAPL Gl heB:

mordf3lyebsghteavess ih@thanihe mgﬁwortmaw gducearRblabgioanTht besence of
tests for glycosylation using an assay that neasures
one 96 Fiopriglyeo sy kitign sitesrin dirdvacehleregipg gwY FesuidR ingreased

m@n‘sg&gaﬁ) ﬁhyﬁt}@%@ %FL&#&&& %f%é/g@%yhﬁtapgﬂ etts a]tered

one ronmat o
antipéni bnhdmg (EHM@&B aca I{fﬂ@'l?d elsnf RevBéackab 41 1678-702; Gala FA and

MORBAR SO/ Se P LA 1 etk SRR Eeb b dfo-

10928hiks R@ (I*z %ﬁz;ywoé;hﬁz 4ﬁ@%§RnP§rel€}P&ta@(f98‘5?Nhﬁ}% 91@ :452-7;

region g ation.” This can be achi eved either
Musm‘aecall fﬁj)oahm)anwl @ﬁéﬁ?d’@éh dblycanylagion hasbeen known to occur

cos t th
b tne 81 AGR G et o it S Rl oy b frgred
usm%taa(ﬁ%!’)ﬂoi AshNvAidsclvRtd theRAMBbdyRo pRRiueé & Fab,Mnd then tests for
pref érred enbodi ment, the antibodi es of the gr esent

glyapisgletiosusies efoassax th@bms%ﬁurfss aspedagpridationandrSogi kase dgrmation.

oD S5HI0e ARG 6pPBLL B G5 FBNCGRYT 01

chréBQ8gmapliy {Bﬁoﬂ@d chfv&mﬁt clesssl Isdcsharmets frenca Bl inan  of
i soaspartic acid which decreases the stability of an
mongspsahaddestspd apauegs i wdRidnebrcshiaride contentoflp sgme imgeances, it i

preﬁﬁ@ﬂi Eb R RN L §Tﬂ]ﬁu@ﬁﬁb5c§; iﬁgtr dotepﬂgt ctonfan{"@dr %Bn The
creation of 1soaspartic acid can be neasure usfng an
glydosplatjoianThiasanlye achuved eitise by aeleetu@asﬁbpdhaséxat—lﬁi.ﬁbttoontam the
test for i artic acjd. ach anti baq
gly‘iﬂ%}' tien P@Bg}"etgg e eﬁ’ton(oﬁl %%Rnggfgiﬂg&‘as ‘J’m I{he gqycosylatmn
mot"ﬂrus'i xﬁﬁrd‘%&ﬂmi&k hwellknbhig uﬁ){ﬂera?tnge of between 6 and
e pi Igd antibody typically falls
vv| tIhlamreﬂaHecp Hnbahgwnbthembﬁdlamaf thrprepént fdo;ploamre |dg®<|>t contain
ant. bod |c faIJ .wWthin th
esPRAE P Gust o dedgiioh i sqhsbeie B sPEfTuR, aqfybon N-G or
D-ALdaemah, Miﬁc@&ehe CTe AaRE@ARERL IdadhAKROWN i FRultSin the
speculatlon that” anti bodies with a pi outside the
creatonrodl hsoaangep mcywmhelesroms thefsoibdlity gf amantihedy é?mcrﬁaﬂpg a

ik Fgt i g S R 1 PR Lk oy el

creaMoin G 1§bﬁﬁﬁ§tﬁ§ac@d &drl &r@@blsa@a using a886-dilant A&y, VASEH uses a
focusing for increased accuracy (Janini et aI (2002)
reversephase fd(etsi test for isoaspartic acid.

Each antibody will have a unique isoelectric point (pl), but generally antibodies
will fall in the pH range of between 6 and 9.5. The pl for an IgG1 antibody typically falls
within the pH range of 7-9.5 and the pl for an IgG4 antibody typically falls within the pH
range of 6-8. Antibodies may have a pl that is outside this range. Although the effects are
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23:1605-1 1; Ma et al (2001) Chronatographi c!

53: S75-89; Hunt et al (1998) J Chromatogr A
W@o®s8%B6®7). I n sone instances, it is preferredl/us2007/084792

have an anti- BTLA anti body that contains a pi val ue

that falls in the normal range. This can be achieved

el t her sel ecti ] ' | : v 4 I
gen gl B Bfons e spRuRRL BREaiRoolleh B Al dlbid e A0fHR range
mayShaa8 damne uhRtding auiemstability kitevwn divo ¢dnditaoms. Thatsbelectric point

anti body will have a pelting tenperature that i

may bfesied HBs praniay deaelestigdPrysing S ey i gradient and
mayt'\]@g %T&eﬁ@g%{?@@r irQr'fa{se(P halmc Bl rhes bral 0823%echbbhoRsis

I gher t stability indicates greater "overall

23: 1606 8oMa & wAl§2001) Chromarbgraphi i : S 89; imp ef el ((1¥I8) dn
ity IS S Tca Gt Py e CJEVEh FBRfLA
antibO R HhRRBtadE alASANR Ahat @MY th ANTEHBal Ahgd. 1PH9 Lar Paauhdved
Let't 68:47-52). TM indicates the tenperature of the
eitherist selicting ptitidieg vath a plan shet nasmelrange, 2r bhanusingsharged
t | gt ' ti body.
s RO P SRR T B B B iR 2 P00

of Rdak aptisgrwilldiaseh apliing tempatied tat s hadic4ive Gf thermal
preferably greater than 650C, _even nore preferabl

stabglty SREPERBAY Bomd MPesre NG (A0PY) Curid harariigipernol 3:361-70)
A Bt B RT AR 3Y Y B0 SELHR IO ob! THE Rlling

poirt @f 34 3nt¥ody Inmyebepnedfsarcrsthgaadhndjuee siich aadiffdrodiab scaanmg

el ect t hat id .. F ' f
calogipeii Chometd G ety e 25 SR Rigan BT L RBb Prpyno!
LetR3LL5DPNQ, 68diSatdshd 1) rdvintle BF tﬂ\@nitﬁﬁuﬂfﬁl%(l)ef Sth%aEntibody. Tmz

~understiood in the art (Al exander AJ and H =
indicato9thy tanpdrat@ecrficOmpBaanigiling ofrthaawitedy. Eeasrally.dbis preferred

oo SRR T RRRLECEL 65 B3R GR ek LAl

gredtér tBALE3°0Y et rAdke prOBADELrédRRLIAS) TEEP NlfkenavelyPthe thermal
altered or unfavorabl e pharnmacokinetic properties

stabilapi o an Rytibodbimiaydi feesareasaEcasuiablishuisn (Mygregaali GRO2) /.
of 2504 £5Sqy Preferably 20% or | ess, even nore
Chrgwggogrgg{%df@gg)m | ess, even nore preferably 10% or

| eda agsiefervd BmbBditcpt, afittbodlds yirdbddaeted thaisio mdY gipediadegade.
may be neasured by several techni ques well kn?mn in
Fragmgntafiqn ofjapantiyBALAaniBedcmay pe meadiehisiaseapilary gh

eleogx‘g)g{x%ér'i? g@ﬁ) Aﬂdq\g%ﬂ;tﬂii?\gg,%tig aea ﬂhé{%&tla'ﬁ’&ﬁ tzhf r%xlqgéllé)@mer AJ and

gtoi nononer s, ners, rs or
Hughek DEY@095) Aval Gbem 167 1526-88).1 n anot her aspect, the

present disclosyre features an anti-BTL nt.i body, . or
a %Pé’ﬁﬁ%‘ﬁ’t Befigrd smbodigrhl ga?@@l?soarw %@a@é&mve niihimal
ageRLESY e FFRUC T a%%)ﬁ%%?& QXddo tRegling of 8n nwaBd immune response

[ nosuppr es radi ot oxi n.” Such conj ugat es
andanr elterefl er nefidverable phainmcakinttiapropotienj Gepmrally, antibodies are

acc%}tn%%{{:] gg@%g%%tat?osn (gfj}%h/o (I)rnl(éel‘.sl,J greefe%?ﬁy %6%”(?1335? \}e(r)ltrr?(g(rle r1])§eferably

15% or less, even more preferably 10% or less and even more preferably 5% or less.

Aggregation may be measured by several techniques well known in the art, including size-
exclusion column (SEC) high performance liquid chromatography (HPLC), and light

scattering to identify monomers, dimers, trimers or multimers.
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to as "inmmunotoxins." A cytotoxin or cytotoxic agent
i ncl udes any agent that is detrinental to (e.qg.,
wopioB®Y6seel | s. Exanpl es i nclude taxol, cytochaPEBU20B/084792
gram cidin D, ethidiumbrom de, enetine, mtonycin,
et oposi de, tenoposide, vincristine, vinblastine,
col chi ci . doxor ubi ci n, daunorubi cin, dihydroxy
It ac di one, mtoxantrone, mthranycin,
acln Ay iabpde, tHe seduiddietlesire fartres, angi- BEDAGmtibedy, dsa
procai ne, tetracai ne, |idocaine, f Epranolol an
frag@efﬁdhgx@% CRBSAFRIOGECTaPRG FRAIBY s A &7 B YOt {4g>an
mm?lggﬁﬁaﬁre@%aﬁ dr Q%d{gt%xmf HucR XM RERes ROLFERIPRHeki £ 85
g., otrexate, 6-mercaptopurine, 6-thioguanine,
“imaybaoajigates”. anrhwpom ngatés thatd pelndaoniena)mora ciiptexingaye referred

o ok TS o AR GO RSO
detrﬁxYéhlté? Pck"&%f h@ﬁ%)d:%lls btedthdleinc i d 220D 0RO BhAl Sin B, gram101d1n D,

streptozotocin, mtonycin C _and cis- di chl or odf ami ne
ethighivat romide( ¢m9‘»tlr(€mﬁbfp@pﬁap¢sﬂ}e teRAPPRidEs yHICTéRe, vimblastine,

colcg)ﬁr%, Ig))g?brlu@gmf zfiu%roru ac ﬁwg)gy Cr{t)?t%mﬁwoq%oéx%%’dtﬁ)'ng)

mitlghidip) Faéﬁhdsﬁlymb TD@‘ Q fdeﬁydtrotemotstbfoahﬁfygiumcoﬁnﬂ1chnpﬂ€bbaﬁy,aetmcaine,
(AMO)), and anti-mtotic agents ( %.g. , Vi ncrlsrth
lidoggrige. prappanedeli %@)purqalmév ap @1irasol haspalqss dierept. Therapeutic

ageﬁté‘%ﬁﬁgﬂl fogﬁ;{ﬂxg;ﬂ mte%ghfé?r(eg %t&&%e@ Lnl@capfbpurine,

ant osure I'nclu carnycins,
6-thtgardihe amacahm Sdhy)t(amm]rtksamazina)ualkylaang agenta@d.,

el S ELeL iy B o el LESGATL) B
(CC(\M')l QRSB o Mrni WYL OreAy, %Eb%ﬁmm%lﬁ)tl %ﬂeﬁﬁz@t@embﬁutomycm C,

conj ugated ' to anti bodi es of di scl osure usi ng
and Icwfméﬂonoémnnm plgymuny 8il) @GP msplettmé, @ﬂtraC@a@ﬁdlegs dgfinorubicin

t hat, h b
Corily Faurof BT A A SRR i R Prompby
acuﬁ&nychgdbl%ﬁ?@iﬁ, mithla@ftie hisd artBilafiydin (QMM@})[ artesntiafdtotic agents
e-containing linkers. A linker can be chosen

(eguwamnmngmdﬂméﬁﬁw@ﬁb susceptible to cl eavage by | ow

pH dﬂuérgyegfb}rlé]c? ei%ﬁ? qgsomiler%}g%ﬂér &m{mso[ﬁat 4R b %hj%fte& fan

cl eava ases

antibsdf @tl@d%lb@lbédfe axhide slaechrinficihs) Imlic}tehﬁl&iﬂm awythnames and
cat hepsi ns cat hepsi ns B, . For furt
aurigfp sy 3 %qxwaﬂvwb@gofof Apgreppigions calpcih%&l@r%n aFitoRs ChRiggate s

s to anti bodi
A e L e v ey I v
55: C];@(Siei’ﬂlS ranlbea¢dnj ugateA to eftitaldies 20 @) dicdosner udimgiimiek .
gy S Bhcan Rt T S Ik 0 TS haG e bnjac

T

disuSiidds lagé peptide-cop20dg liddvs. Mlingerdahibe chéeu thad 3s, Mm&ple

Ant.i bodi.es of .the esent .di.scl osu e al so ¢
susceBpIG Gat et Ok AT GREED 01 S50 GEe rPgaieer o dcepible o
clea‘exgeoa}oﬁ&b&aﬁe@ dieR Q@{%@é&ﬁé&tﬁr&%}eﬁtla@ éﬁ)résﬁ&fv‘fnrtﬁﬁllo? fiss38 such as
radi 6i mmunoconj ugat e

cathepsins (e.g., cathepsins B, C, D).

Pt
“’é
o
€
=)
E
0.
o

For further discussion of types of cytotoxins, linkers and methods for conjugating

therapeutic agents to antibodies, see also Saito, G. ef al. (2003) Adv. Drug Deliv. Rev.

55:199-215; Trail, P.A. et al. (2003) Cancer Immunol. Immunother. 52:328-337; Payne,

G. (2003) Cancer Cell 3:207-212; Allen, T.M. (2002) Nat. Rev. Cancer 2:750-763;
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Exanpl es of radioactive isotopes that can be
conjugated to anti bodies for use diagnostically or
W@ b@sapsed i cal |y i nclude, but are not |imted POT/US2007/084792
iodine 131 , indiunlll , yttriunB0 and lutetiuml77 .
Met hod for pr epari ng radi oi rmunconj ugates are

Pastapl B 4@{‘@%@2}1 TaRE) Ll U Gvellie Rrugg 37108971091 Senter,
P.DI sts}mger ZﬁJ\/@Qoommm [iPEGPhRVTES: emmeal s) and

Bexxar ( §Cor| xa Pharmaceuyticals), and al m | ..

rretfhrﬁd@d@aﬁ e piesert digs! W@p%%%@%ﬂat&u OIS é%ﬁf%%@%e Lsotope
to ggr?ér{i]tg cg\%e ﬁ%ﬂ?ﬁg&gﬁsg{ncﬁﬁ%l% 1%@&&:?1“(5%3 réﬁ%nﬁ'{ﬂlﬂo@&gﬂgates

conj ugat osure can be used to nodif
Exagmresmfbacbd)angkre Esbtdpesﬂnansaa beaodjughted tir angibodies for uss n ot

dingrmgapea Merdgeiredy et burrly 6o TR BIRE crydingy
yttrgl fn°@arRf 1Qfefilf O h&‘ﬂﬁdﬂ%?bﬂeﬁ@n%&%ﬁhﬂﬁc&g&?@srawestabhshed in
1ol ogical activity. Such proteins may includ for

the entaRpareplennf mdpymemunesinjugais me\ﬁ@mmplﬂﬂy evailabld, insluding

t f h b
2o R S e T
methB8&d @Sibe ufsélf?tb?j'repéie tafiogh frih 6confligates usidig dhogitibatiies of the

response nodifiers such as, for exanple, |ynphokines,
dlquPﬂUé?Ieukln 1 ("IL-1"), interleukin-2 ("1L-2"),

' ntﬁ{ %/ <f60n \%%&es ((Ef &%@%&eo&}ﬁtb% {0%9@9}’:"& %9"39 Biological

Stlrru granul ocyte col o
res;ﬁinlsé'ﬂah@thenﬁué aoicdy 1s(nchfE—'cohstnmerd astlinatedgp mmhcéla;btmrcsl

Techni ques for conju g such therapeutjc oy et
thergneytis gPRS: E?I‘ee%w]i %mimg MOKLY Mgy §© 2 PR P Yéﬁg‘“&e

pos&%’gﬁﬂgﬁld%ﬂf’éd b‘“ﬁl%@'@ﬁl%ﬁ%n% oguéhrﬁ}yt@%%@qhélﬁge @ dXatpte, b

erapy”. in Mnoclonal Antibddies And Cancer
enz¥ietieily, actRed ki, dr attiva fr(agnilsnt)thelppf sueh@s abgng gind., R,
I l st t t.i badi
pScBIRTROnB PR YUBFDoF SRR oI BA L A5 RS VBPy PESHE By o
1nte?fépdr§‘?% lﬁ&lo@lcﬁxﬁgﬁ&lse ﬁ’nﬁdlﬁ@?ﬁ\gsuéﬁ al, "f@{r&@}np@ lk@phokin¥s;

Thor pé, body Carriers Cyt ot oxi ¢ Agents
1ntdrl&uﬁarﬂc(éEL-TPDenmq:r;eukaQé\I(Lé\A), ;nterrhe\ﬂakméé Tbrfd), granuldryth es

magghiaga SOy pnulshs s 16Res ST B aafyoRaS colbbFaBLuRy et
("GEEE PN eofgtgé%gmh\&gctgs The Ther apeutic Use O‘
Radi ol abel ed Antibody In Cancer Therapy"

Vb nGedhoigaks mnpvmu@nt@g sHelt thergpeic r@eneé'ctpua@ﬁb%@ﬁ are well known,

seegj %;g%i@seg)a dﬁ% oﬁo&bk%‘ 60(%%8 lpﬂrf‘-ﬁf]l%’l%% p%‘e&fgt%%%s In Cancer

Théuy®! RVI6nd A ALtiBsdi&d AANChived Thdiayy,Reisteidwgal €é&ds,), pp. 243-
| munol . Rev., 62:119-58 (1982) . Bi speci fic Ml ecul es

56 (AnlaaRoLrSé,rInaslr%él Hqﬂﬁ'éorpreéébﬁ't’\n@lbg@%g@,rrwé&@llﬁ@é in

4 t

cofl 8 PS489 B8, 2 BT 0
IncOf987heT hﬂirﬁec I astibRly Corriens OfgBRotokiedi gegtsa I(IanOdﬁSF herapy: A

t hereof, can be derivatized or, |inked to another
Review", in Monoclonal Antibodies '84: Biological And Clinical Applications, Pinchera et
al. (eds.), pp. 475-506 (1985); "Analysis, Results, And Future Prospective Of The
Therapeutic Use Of Radiolabeled Antibody In Cancer Therapy", in Monoclonal
Antibodies For Cancer Detection And Therapy, Baldwin et al. (eds.), pp. 303-16
(Academic Press 1985), and Thorpe ef al., "The Preparation And Cytotoxic Properties Of

Antibody-Toxin Conjugates", Immunol. Rev., 62:119-58 (1982).
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functional nolecule, e.g. , another peptide or protein
(e.g. , another antibody or ligand for a receptor) to
WQ@R00e0at5e0 a bi speci fic nol ecul e that binds to BET/USWET/084792
two different binding sites or target nol ecul es. The
anti body of the disclosure may in fact be derivatized
Bi or. I'nhd o nore than one other functional nolecule to
——Qﬁyﬁﬁﬁﬁi?éﬁﬁtlspe0|flc nmol ecul es that bind to nore
t haadomer dbfckg HeNniretinndisclgsit fasuresismucificangletules comprising
nol ecul es; 'such nultispecific nolecules are also

an wtnﬁaﬁe?ewttb@dn@r@ﬁmmé%&owf dheedipclpsio- o pihaRy of the

cul [ t
B
ﬁmcﬁbﬁz(lhﬁxﬂbm& @%ﬂ ahethbrpeptide napioyeih (ak edlo(ﬂmrgnt;lbdjgy or ligand for a

chem cal coupl.ing, etic f n, noncoval
recepi9EJOiLERITBI AHSASEINE ?qu%l}e ’ihaulaﬁgs A Sy fﬁ@?r%ﬁ bipding sites
or ta??ét S Gfes. THE An@o @R HRESis ARk dREY in fBE bd@Eatized or linkd to
agment, peptide of binding mnetic, such that a
morbitepent biher fimktendl exclesly tbgenetxe@omdnm}mﬁc Ytl@\léCLBWe@éfrﬁmd to

g S RS P SRR RYS s RO palae

mol&RERNEe AbdRitdtded RESE dricopYssb@by thesiei® Nbispaiffiemolecule” as used
epitope. In a particul ar errbodl ment of the disclosure,

hereithe Tostastrn bigpageic 1@9}6@1@}9 of the digelgsure; ap é@tgbﬂdy of tl*é: 1sclosure

con PRSP ) B RoTED i, RRE | GShcien

assodRki6s bt @t&eﬁﬁ?&?b(b en®br rhll)liedjtlﬂﬁj biralihg moleEulgB soch #caldther
ex eSS|ng effector cells , npnoc S, .. .
antibagb aHhegE Sragheply pw%ﬁimémgéa%m% puc (tgms‘alape%fﬁdn?lscule
resuli@f 9et cell's expressing BTLA. These bispecific
nol ecul es target BTLA expressing cells to effector
celAccaniingly,ithgpresdrt drsekoetpx'e amcluded ibaspedifie frfcdenubns comiprising at
activiti.e such. as SIS of . .BTLA ex Lo
leash 19 ¢ B S0 R THEAL AT e PRy R PPy second
targb¥PHEYe. 1V Qi A1far el RBRRant OF tlﬁ%@l[@hfeo fhe%%c«ﬁidlﬁ@tfg@?(qﬁ@pe is
anion. I'n an enbodi ment of the disclosure in which the
an Hei reqepedrf ¢.¢., hohac BHRII(E€DGE) o1 slpeoirf Fey, repﬁ@h@%&ﬂ)l dhemgfpre,

the diaelpirb ineligen AsBse e lcaRa RISy R ding bt i BOYRor FeaR
B
(PMN)}, and (OEEJ)gepcnitsle&pnessangBTLA rittesc bispecifid mhlebilasitarges BALA

sur.fac ein involved i t ot oxi c i M and .. ..
expEeREERg S AER Bt g 5 g Foc ISR b et activities
sucl%@g g%‘go%ﬁ!)'{)s 0 A%Q%n‘esﬁ SNGEARMBLAY a6fcAteRREN IngMiatéd N
n-a ant

uncti ona nti body” fragment or a
cytdtmganﬂ;d(A]h@C) mytukmetreleaseg pvgmeratior ofi beperaxide aniem

t t d.th b .
o Has St Sh e AisEloRire df Wued e hpriersfkeiias: o
mulfu‘é‘;?]ecﬁfbe tHeCmbIBEBPLA] fubthell iBE108¢ a @rﬁfd blﬁ@ih% gﬁ&dﬁ&_@e in addition to an
t1-énhancenent factor portion" can bind an

antireckipdiog specificitysanden apeiBTIahbingéng spa¢ifiedtnaln ans| aynbosin@ent the

LRy SIS0 5 T
bind @ aSAEROMBieRtinRelve® ﬁ?éyﬁd)t@kiblaeﬁw@ 4l thEreby 8xedipdsathe immune

t he anti-enhancenent factor
response against the target cell. The "anti-enhancement factor portion" can be an

antibody, functional antibody fragment or a ligand that binds to a given molecule, e.g., an

antigen or a receptor, and thereby results in an enhancement of the effect of the binding
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portion can bind a cytotoxic T-cell (e.g. via CD2,

CD3, CD8, CD28, Ch4, CD40, |ICAM I or other imune cell
W@ b@B/0Tessl ts i n an i ncreased i Mmune response BYHUSZNT/084792

the target cell). In one enbodinment, the bispecific

nol ecul es of the disclosure conprise as a binding

deteﬁgﬁﬁﬁtg Ik thy F@teck® % %r&%{%gt adit ARREY. TRE "i- @iﬁﬁh&%&ﬁt factor

ment thefeo ing, e.g., an Fab, Fab'

portﬁ)gla Qar) Bind Eﬂ F ; @6ceptod b gt Rall Bniipen. Fh%rrﬁiﬁivblbpd& anmy
al so be a light chain or heavy chain diner, or any )
enhdficamemlfadioagireod cdnigneé af arsertity that & differont faors ithegdngity to which
e G R e S R b AR o peBnens
portﬁ?rfrl,g:rag%ﬁldYa éﬁ&@kleqf @él?@ DVid @HErENT DS, rcmw CD4, CD40, ICAM-1
bi ndi hg specificity for an Fcg

or ottec Bphone dedl tbatcrvssuﬂfedn fry ingreasgrloiginoung] IGWB%WSt thgdarget cell).

i RBe RSty nRut G E e Atk T lopme porpprise a5

blndiﬁg:ﬁﬁﬁﬁrcny hefe8dtSné Qntﬂfb)dy odr dnh@tiBb@hfragmet dhatefeieiding, e.g.,
| ocat ed on chronpbsonme 1. These genes encode a total of

an Faluelfaps F(atinsFe rets ﬂémlwhagbf ublee abedy Brayiakgrtsralaght chain or

whi ch are grouped intq three Fcg.rece r class
heayycejrin dieyse 2f anrggmmaﬁ ?régﬁ?}t th%fﬁgf e &? grv ? CEDSTE)C ChPHl
con Hﬁh&y %%@ﬁﬂ'eﬁqn eahadi.pENy. %t}ﬁ?enk:ﬁlg 5958019 rth@ccfﬁt‘&ﬁ@of which is
igh affinity FcgRl.” The human FcgRi i's a

exprestle ccbmoratkd bhredéremes. hi gh af fi ni ty for rmnorrerl c 1gG
(108 - 109M1) . roducti o har act er.i zat i
o1 Toene SPOGFERs edin e SO B RO G oty B BHEa by a

oBEFaHEAEFARE N FRROEL B4 S T Rl abianc Ml

(Ig®)eachisad herefn, Wi telm g6 fecddtyr” |r¢fersrtp anﬁbﬁﬁhe byghlt gfchaiggenes

herein. These anti bodi es bin n_.epitope of FEc
locagedry qhrepposesRadl | [hese ggnesiengo fl pEtvRlYG Wﬁﬂ@é%ﬁ%éoluble
F
o S R R 00 o

RIIdCED'ﬁR SandfFcVRIE (Sped)i fTh @r&iﬂx@fmﬁ@@ﬂiboﬂﬁﬁﬂb adle Esy teseftor a human

in this disclosure are 32, mAb 44, mAb 62

higlaaffinitabc 7 ThethemtapdicyRbisa Bridnapleguignyhizh shews high affinity
avai | abl @gn ;\é}% rican Type Culture Collection,

for mpREMAIG HB9469. In other embodinents, the

an tThe%}QdJcﬁgﬁ‘ BAPEn AR RAHYn bﬁce@taﬁ%&'n%@ Anfi FCm rﬁf)noclonal
nonocl'onal antibody 22 (H22). The production and

antibbdiesat describtd by Fefiger hea/HRPGHPiblowyion VQS8400p2dnd im U.S.

Patgps 6. 8995 SLndhprerpiin iR oAU a3 i Bhispape herein
The30hht s @frﬁ%’ %ﬁ @?u&ﬁ:l df B/ REVRPR AP PﬂKIﬁdat Alsitk Rhich is distinct

rircan Type ure Col I'eétion under the designation

frorARPRGlbIndin@sifast the eesgboamdNthus GRbir lbihﬂﬁig is hot Isibcked
other preferred enbodi nents, the_ bindi specificit

subftentiadly byphysiologicat levels pf kafi- d%mﬁthyC anhi-Bevi padRodi %se%(u in this
dis ésglg%ir% ?nj%tlgﬁj E{%Qb P%&éﬁcﬁpt mA%olE‘; V\ﬁlhg ﬂ?li)rédorna
profic@iEnabl 2 i9avaikbrakas thYAﬂMﬂEdh Tﬁ@mﬁ@ir@@ulld:d’dmﬁ, ATCC
Accession No. HB9469. In other embodiments, the anti-Fcy receptor antibody is a
humanized form of monoclonal antibody 22 (H22). The production and characterization
of the H22 antibody is described in Graziano, R.F. et al. (1995) J. Immunol 155 (10):
4996-5002 and PCT Publication WO 94/10332. The H22 antibody producing cell line
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(I1gA). The term "I gA receptor” is intended to include
t he gene product of one a-gene (Fc aRl) | ocated on
wehoosipsene 19. This gene i s known to encode SBUEDS1007/084792
alternatively spliced transnenbrane isofornms of 55 to
110 kDa. FcaRl (CD89) is constitutively expressed on
was g&aga %%ﬂq@ﬁ%ggﬁe CERSk RREHdrCurfiRF R AekiE AN HIA022CLL
granul ocytes, but n on non-effector cell
and papat@sdionSlo. ERARIIIRASs nedium affinity (" 5 x 107 M 1)

for both IgA .and | ,_Which .i.s..increased on :
cx i3t e CPre N ety 0% Wi SpE TR P regprr s
provilidd b}ﬁin MtibodyLl SAODinde otd dharRRW 1R¥Eptdre. iaH Foladsha receptor (Fc
16: 423- 440). Four FcaRl specific nonocl onal antibodies, .
RIi(GB89))f fhe dhiraingh® Wi js prefzrabhingtbrockat by humiap dmmemeglobulin A
outside the IgA |igand binding.d in, hav een
GeAfedbeimen Ighurenir o8 TRepseie 55150 o e 1y R a-eene e
aRI%f'o%étJeg 84 )nr G RRne 384 Tﬁﬁsgé%be X B REhLRLERR seldrd88 enatively
eceptors Tor use in the bispecific nolecules of the
spli€HdSEdneSbinBraRe esdfs tstdfey tan 0 k). BxREBEHIRRD) iy comptiiutiyelgn
i mmune effector cells, e.g,, nonhoc

) P )
exprawd@pﬁawy@ﬁ{ma@@@aawi gosgphidic a(lé;lgfémg&%am&f’cyﬁ?sg Rut not
) 000Q- : g i
on it oD RO FODPRR Ry a3, Ym0 S e

and (422 "edtialsan@ehRaapeh anids@eno pywkgbes Aidharn GCSani iGErGSF
including self-antigens, targeted to them Wile human
(MartomoHI @ reahl. §1R%6h 6 ditieel Raviewsrialiemiselognl &d23-4A0). disyr EgoRI-

s eSS SPEL S Sl et o QRO b LM SR pec
outdBNAE 1ON Lo R ihBAFIdERain! RSB RRABIIE] MbEEHD ER. (Vs 4hE1992)

present di'sclosure can be prepared by conjugating the
J. Iemnsali 14fehit64bi ndi ng specificities, e.g., the anti-FcR

Eﬂg%%&tl :4“5 %g{ﬁial?altren gx%gggreéﬁg%%rgg:eg gfs_'fo's Illjlfsg% ?n%&g%}sggcqﬁc molecules
of tRPESLIbAEL b¥calie th@}e?xléi(ﬂ)&@résisé‘d PheGly o ifdiun@ffector cells, e.g.,

gener at ed separat'ely and't hen conjugated to one
mommvyteh R MNWmacroplegbs arli degpdsipe eslts; 6)texpesssed at pigbtleyals(e.g.,

RIS R AT -
(4) RledafdShahded ahiigerAgesthfuition Of Uelezens, dh@idindself-antigens, targeted to

car bodi i m de, succi ni m dyl - S-acetyl -thi oacetate
thefaiSATA), 5,5' - dit hi obi s(2-nitrobenzoic acid) (DTNB),

o di mal ai mde. oAt RS _
3. ?@%&% :hlxengxy &%ﬁﬁé%%&é(’g&;g\%e F%E%%ﬁl’, @gx?dgmb.odm.s which can be
emSlY ddoin UBEhigpati fitytho ke 1bbred b disds®ieayd hurine, chimeric and

cycl ohaxane-1 - car boxyl ate (sul fo-SMCC) (see e.g.,
hurpapizsgvmapclomakgntibpdioB4) J Exp. Med. 160:1686; Liu, MA

et : )... B . : ) . .
e Bl WA 0, ol SR BB i
the Befwtiturat bindingptdificilles, e%8,thd 4@+-FdR2and BrteBIT&A eihdmlg.
198

AL S ence P20 R ang Cienm e o o ef 1980d ot
bisﬁcﬁic%ﬁ‘&%‘cﬂ@ dastd é&fe%ep%@é‘y 2YPnkRBbGugated to one another.
When the binding specificities are proteins or peptides, a variety of coupling or cross-
linking agents can be used for covalent conjugation. Examples of cross-linking agents
include protein A, carbodiimide, N-succinimidyl-S-acetyl-thioacetate (SATA), 5,5'-
dithiobis(2-nitrobenzoic acid) (DTNB), o-phenylenedimaleimide (o0PDM), N-
succinimidyl-3-(2-pyridyldithio)propionate (SPDP), and sulfosuccinimidyl 4-(N-
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fromPierce Chem cal Co. (Rockford, IL). Wen the

bi ndi ng specificities are anti bodies, they can be
weopgased via sul fhydryl bondi ng of the C-teP@i/nsz)07/084792

hi nge regions of the two heavy chains. In a

particul arly preferred enbodi nent, the hinge region is

male%gf.o&{ ﬁ‘gfl)téé' nl EftoQdgh0 %K%[SM& ekl rK(alrpovsky etal
resi aue

Iy one, prior to CO}{}JU atl
(1984) 1 dixpabieatelop; 16861 UM by 9888 Proc WtbsicodrSise/SA 82:3648).

o e 0PI A8 B3R PP RN

132; qﬁeﬂir% e%ﬁ(@gtsbrsczbh@pze@m‘r @)nmde@mhmerema(mm) X ]m%z,nol 139:
x Fab, Fab x F(ab™)2 or Ir%and x Fab_fusij

2367p2b7tse| Rrefoxrdsi @pﬂtgaﬁneam%@r Sad andailiar DU b Bpth axailable
ha e conprising one single chain
from?lﬁﬁ%?&? écr?d% [ ng’qu't erm nant, or a single chain
bi speeithd Bmﬁﬁrlgapkdlﬁcmesm}é iagiigli¢swhep icad bergonjugated via

determ nants. Bispecifi¢c nolecule
sulfiaeg bordio of it e NseaeanBse Rertpag pahains. o
I dd numb
e T e A e e ’“{’ﬁ%‘ﬁ‘%ﬁrgm number
of sulfhylisi r&idiks, Iﬁ%rably Gie, Pamerntcommgbfecm 4,881, 175; U.S.

Ui o L bl i

expr'éssgé In®a3embledin BRtame HIWHRAN THisZh&h4d& pa@tﬁtdﬂzlﬂyﬁ;seful where
Pat ent Nunber 5, 482, 858. BlndlnéBFb the bispecific
rgb &

the mpeerﬁsm reglecule tsrﬁemAbs?p@ésrbr At aF dialple erdigand x&igh fusion
for exanple enz -1 i nked i r bent a sa
prot@EL Ay pectiamelieRvs r»?é Iqsnr%)anrggu ?3?1 ghaj mo ecu e

comgng ﬁé 83‘%51%%1&%@111%83\64; 44 rgh&h Glt’errﬁfnamé sig §1ﬁ%l@|ecﬁ£in

hese assays gen ral |y defects
bispp¢ifis erdeulf cqmmtsergrm@rhm(hngl deteoniphez.e Bispecifianalesyles may

comigfni%qe% o g%bgg@:a? 2|u?1 oet? bel&ﬁ%}xr g Sriteﬂ%rzx}&%pe%gg molecules
are @émdefor Lhendic R 81y PReAYNGABR £X652032 1. O A8k Buhedr

using e.g. , an enzyne-linked antlbody or anti bod
5,455r@GnEr. Patent Numbeio B8 2 €35; ad . Spieni Niwhen 3110 Hibs %@ Patent

t he d ex )
N SRR s TER R B ST b SIS gt yrlfyogp o Us
Patédt R@fnbeSUFDASS aNg U.§ Oratén ARy 51482,8981 i body can be

radi oactively I'abel ed and used in a radrornnunoassa

( erdlpg ebthefbigpeeifig i leculangp hainpsciiig targes car pr?fé@r’ared by,

I NMuUNoa
o S0 PR e NS A 0SS SR pcnsey )
FAG&EsdDysis] Qﬁﬁssa\mrz ¢h gt@wthigtabipiong e Wdsyern Bi(ﬂraesagze Each of these

herein). Theradi oactive jsotope can be detected b X
assayp epnastl hndetepss Y{hﬁ@rq;sg@:ed}f paot@mcaé\ggf)@f cqspplgxes of partictlar interest

by %@a%% g?ﬁiblege;dl rg% ,?a{noegx)sﬁb?%‘)%h&q Q%IQR@é/omple)t( ﬁf interest.

er aspect
ForRk&fgie} the IFSRl&abrbdiy @mplextesambe dapasd tising ¢. g ag enzyane-linked
tghar maceut i cal conpqsition, .cont gl nin
anti,

obheTAatibedy BRSReH SHNUHSFoSNEeS 38 §%e§1f90aﬁy %m({s to the antibody-

FcR complexes. Alternatively, the complexes can be detected using any of a variety of
other immunoassays. For example, the antibody can be radioactively labeled and used in a
radioimmunoassay (RIA) (see, for example, Weintraub, B., Principles of
Radioimmunoassays, Seventh Training Course on Radioligand Assay Techniques, The

Endocrine Society, March, 1986, which is incorporated by reference herein). The
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or antigen-binding portion(s) thereof, of the present
di scl osure, fornmul ated together with a
w@kasaBSeut i cal |y acceptabl e carrier. Such conpOBUS100TI684792
may i nclude one or a conbination of (e.g., two or nore
differ ent) anti bodi es, or inmunoconj ugat es or
eC| e E EBXaphke, a

i R e R AR gL e EpLoan
smnﬁm'o‘éﬁn@r Sabduieadiopraphy.ant i bodi es (or

I mmunoconj ugates or bispecifics) that bind to

d| ffer ent epitopes on the target antigen or that have

S vities. Pharnaceutical conpositions
of n%gl?otﬁiérsagf) @Eecn‘? df‘s@fés&% PR SdogdRMition, e.g., a
|nat|ont era e., conbined wth other agents.

phatﬁmtet&)cah@rmostthm Mnmgtqno or  hembisptiemef margdlenal afibodies,

anti - BT Aantlb resent. di sclo
or e B BUTOB G REr LB PERT Fipafsr i Toudhid wich a
ar‘nﬂffy&%}lﬁ RERPEBN caRGGN Gucﬂ&ﬂpésﬁ%r@fmdyhﬁéla@@bhﬁd @a
agents that can be used in conbination therapy are
combestion b&E. 4. ,rw@rcuranerp deféareit) anfeiogigsi oF IMFRINSERI ISR bispecific
mol%@&%loﬁ t%ﬁ%ant e?c?cifnﬁy ggﬁarg!ia%%\}tﬁﬁwo‘?npcéﬁmﬂ%? Ghe disclosure

i A e carrier” includes
can 8MipA&ch @Jnhbtﬁz&ldh&fﬂa&ubcﬁﬂtsdmr &nmnnmdjtgates onbispapifics) that bind
ant bact erial and anti fungal ents, | sot gni c ﬁylges

to diffpsent gpitenses QBIthS fRF! aRfEsnSr ttga'tl ayafomplgReniry.ac
ph)ﬁx‘aﬁ'{x&&*\ﬁ@all cgmpggﬂ?&{s i qibeI66ee ﬁ?&) ¥an BRInGialstdr& ini S

sui't I'nt'favenous, 1ntranuscul ar, subcutaneous,
con{b&{ﬁﬂh gicddpy, Qi o@hbioed ethabﬁramgemﬁ rFotiesemple; e C@@bg}iaﬁon

i nj ectlon or sion endi n n,the r
theranom:am igelpdg prypnti- Pﬁi%aetttbe?éy gﬁﬁlﬁ &a‘?ta‘% ﬁscéosma%“tm%g o"o bith
leaslt Hﬁ%‘&ﬂ&oﬂﬁﬁé\ﬁ@m&%& o REGuhéippR-QEHARNt. ”B)}t/anli}ﬁesﬁ@iahﬁdpeutlc
a material to protect the conmpound fromthe action

agemté that catsbawmtd o hembination dierapy an d9serikedtip greapg yletail below in the

l.nacti vat the har maceuti cal conpounds
sectign ‘t%égeﬁlf) Hﬁ%dj%awﬁ%g Sgge one or nore

phakypea %@f&@l"ky ardeaRically ecceplab. caﬁler'pi’mahﬂas:ﬁt;t dndlallll y

accept abl e sal refers to a salt that ta| ns .t he

solcbetsi digperbion msgics apatmes. anfibgcterial ppd apf g dintenia Arf
absexyggn goltaymg ggér{t%aa?\ét%qﬂgest%\&eﬁg f)%gg%@%lf%’ ﬁtlﬁ)ﬁc Pfeferably,

the B&ribr kXhitalEX ﬁﬂ‘ﬁht@@leﬁif)us;? igfinsatilar, subchtadeowscpatemica, tspnmal or
salts and base addition salts, ACng ﬁf{dl tj.on sg)@t te of
epideraelminisHaEon g BHIN{SCHAR ADIEEG rgyte o
ngLr | fnuﬂiﬂs ific
Ay O £
molwhlle sy be Omtasd)mtmatermirtg @mtcctahe cenmwod ﬁasﬂ ﬁlblaph@tt «p&acxds
mono- and di ga,r boxylic aci

%dmt)é‘f’wlat‘%ﬁtf@fl Hgpe T’I?E‘ﬁ}ﬁ H?aﬁt“éa&? the compgreky al kanoi ¢
aci ?‘Se %l?ag;‘ﬂﬂ'ﬁetél'tt‘éal%h%un@sl dRRatis o AR Y REMd Lorelbr ke C

aci d Base addition salts include those
phaenéeneidalfy aeepthbdalsaltse feépltalmnamuabdly asoertalle salbapien to a salt

F)ot a %%ﬁ?w?g%n(ﬁa%lﬁ? cg}azriltf@fgtg]e %81%}* %:gnpoung am? 30&‘:’@0& 1r§1§art any
undd 1'}%& Qk&%t@/da@&ﬂafdt@@e@b aNigReye, NNTR LAY QOUTRSTIPARYm. Sci. 66:1-19).
ﬁ or opr ocal ne i ne, " di et hanol am ne,
Exanhplg$ efmldh aaﬁsneg:lu@@ audnaditian selistiad brsecaddition salts. Acid addition
salts include those derived from nontoxic inorganic acids, such as hydrochloric, nitric,
phosphoric, sulfuric, hydrobromic, hydroiodic, phosphorous and the like, as well as from

nontoxic organic acids such as aliphatic mono- and dicarboxylic acids, phenyl-substituted
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A pharnaceutical conposition of the disclosure also
may include a pharnaceutically acceptable

wapisomssdant . Exanpl es of pharnmaceutical |y acREpUsIInE084792
antioxidants include: (1) water sol uble antioxidants,
such as ascorbic acid cystei ne hydrochloride, sodium

alka?or%g lé'l+1d§th§/dr(o%? %II&FR) ' RI il §md§ QfpiHc 21l Bidneati@Rdlfonic

e ant i oxi ant S, such as
acidasehbYike pBhsd etdatt@,n slam inichide thdsy detdvegafroms 6lkalipgeqsgh metals,

butyl at ed hydrox t I B
suchgaélspglpgl pgqaéshlgnt a%&ﬁ@?rﬁ F&lcgﬁ% alf(iqtzlc | E(hl a@ w dﬁ%&%m nontoiuc
orgaﬁﬁeinﬂhésn GuAARN Si-dibef l@tﬁyl@hécﬁduﬁmaCNdnetEyIQL;dcﬁnﬁm am ne
tetraacétic acid (EDTA), sorbitol, tartaric ac

chlompwcphm cl@éac; @Iethamlamn@, ¢thx1@ne®é§%4 Recaipe aqg ‘I‘SB‘I‘%
equs and..n ri I d
R A DA TPEaHOn SElE dRichshited TRy RELAER O

phaﬂnfh%&t@ﬁll%&&btabf& dntinedidanp o Exahplef stigarmsceytivalbraskgptable

ropyl I I h /|
st e I rhstien P IEHEN SORm Gt BHEGId A Sh b
hyd@{;hglc)ﬁdglslodntu%pﬁ&ﬁlﬂtg %B@]%ﬁg%gﬁﬁﬁﬁe Q5di8HSsul B ahd ﬁfefhke ) oil-

Gl'ea ropér can mai nt ai ned
soluBkadifibidaixy, duble asisseordlyl paﬂam]awg bwtata@ldl hyidsoxyenisple sBHA),

busdsipehydrokraERa SIS edhiy BropnLes g ) i rEPQaL Ghe U ke

and $HhaGt Halatin EE@H?? SGAROS rc RNE efBlenddiaMirkabt @icstic acid
juvants su hoas preservatives, wetting agents,

(EDGm)I surlfnyolntgrtalg@amé, rbesphwrispeids mecthadikat s. Prevention

res croor ani sns .
%6Hlt?‘;ﬂ1%%%](§8}1 %n %ona(fl i a?%ngﬁsttf{;c )ﬂ% %g@g%ed n

the gkt,ar%ﬁ%éu@i@ﬁ c%ﬁ{ﬁo%‘éhﬁbf ik dﬁkﬁlﬂ)s@ﬁhncﬂuﬂeg@hteﬁ@ﬂmhsl pélgols (such as
ar aben, chl or obut anol heno] s

glynd, Plheﬂfllenkglycqalt petgthaicse ghyeolyaad thgfike), taB a%lfdyxtures
therfzﬂgtv%]ek%bl?a %i? nts?chh AU %ﬁ %xfbgﬁLe%tab&o&gﬁﬂ% edkQraude as @tﬁ?l oleate.

e conp i on, prol onged
Pro Sfﬁﬁcmy &h B@:fmélhfameﬂj &Ebﬁi}hﬁeﬂnaﬁhmus@uﬁ doetihg matemalmwch as

br ought = about t he i nc¢l usjon ent s
lecitian. &y e gwinseIoBRe bR PR B AR 00 7 8l Gpigons, and by
the%? *@ﬁ' Phar maceutical |y acceptable carriers include
eri aqueous solutions or dispersions and sterile
povitiesss chapoditiensandyeatpocanan adjupamp suchtas @neselfvagvm weging

agehgdﬁ?ergﬁﬂg%%‘géég‘:’ﬁég&;‘isgﬁrﬁﬁgI I S,Tgfg}’fir%,-log 8? p(;gence gyeh

mict géﬁ?ﬁ?ﬁla $e %EQ%H béth b &tcRilibatidR4G8BIdut RS QIpad, 288 bitfie

conventi ona dia or agént is inconpatible with the
mclaexfon\oé vqusmnnﬁacteusié amh entdfobgal agentis fwm&e gesabe),

e SERRSHL 5%, Subhcodh 312056, nfPBLEIPYBI Sk o et

isoloR PRt aduer al Ridard BQiiGANRRYIde] Qllshe Iﬁh@fr&p&i&tcbmposmons In
conpodsitions typically nust be sterile and stable

addnmie pralovegedabebrpiiomsf e mmt@hla@h%rﬂm@malsﬁoaflé@aéf bﬁﬁf@ught
about g?%el Jllcl%glmg It agentsf v%erH gfa? %b&)%pt?onss‘?lcﬂ% Qminum monostearate

and gelatin.

Pharmaceutically acceptable carriers include sterile aqueous solutions or
dispersions and sterile powders for the extemporaneous preparation of sterile injectable
solutions or dispersion. The use of such media and agents for pharmaceutically active
substances is known in the art. Except insofar as any conventional media or agent is

incompatible with the active compound, use thereof in the pharmaceutical compositions of
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m croenul sion, |iposone, or other ordered structure
suitable to high drug concentration. The carrier can
wheooa/ossbvent or di spersion medi um cont ai ni ng, PEDDS2007/084792

exanpl e, water, ethanol, polyol (for exanple,
gl ycerol, propylene glycol, and liquid polyethyl ene
glycol, and the like), and suitable m xtures thereof.

the disvdospreisepnttinplatid ySupatenieatama activai coeghoutidsrcar ek encopyorated

. . the use of a coating such as lecithin, by the

into the GOMARSIHEBS - of the required particle size in the case
of THi:SpakR! @mREEoRY1 l'!:@llgﬁﬁlspﬁe SitHilE Aad 8bis unlér tHBBYditions
cases, it will be preferable to include isotonic

of magelperire gngrstasggarpl ke, cospgaition cp by Sirewhstdasa rohitpg,

- nnj.tal . ito o) [ (oA i :
miciBBAMskePe 100l by oL s R BlgeiE 1 leh B copocptration.
The ¢amieOsirl beonsol et obdisparsivg fedaldo vdnthiyingnfir edample] watkh) ethanol,

conposition an agent that del ays absorption, for
polyek&pw@m% gbsewhmieRylen glgcolmnddiguid pilyetiylepg glycol, and the
- . £ C r‘
ke, BB B oL P 2O 2 RSl AR, Bk CRiple,
by tlepye @b nicastengswkly entecithinhbythe norintenaeabi tetreq@nredfparticle size in
I ngredi ent.s en rated aboye, as required, .followed.b
the b TR P AP E BT OF S GBI F5os i e grgble t
inclie8sRbSPAL&Hs, BYr dAGPIDAHrd POITaRShEIS kbl asGRIRAHN dofbRtbD or
a sterile vehicle that contains a basic dispersion
sodipmchhlaridgnu therrompogitione 8raletgsd absagplaeh efithe ifjeatrhle pyspositions

nuner at ed above. In.the case of steril ers for.

can G R sEPuTRON Sy ity PR Biop 2 Belnepf BRI Bospfon. for
exar@plef @bn®ttarRE ROdan@kepiigpar ati on are vacuum drying and

freeze-drying (lyophilization) that yield a powder of

t hStede injectablgysadefi@ytcap be pregaipd by dnearprialingibs japteep compound
. | | A | - . . o)
in eSSl ! AT oA R Bln o0 B hE L4 bR theBfens
enuraaatedraddvayiat Feqairedirfoll@vedipy steiiladativn njcotitesioa. Sienghby,

. dosage formw ]| vary dependi ng upon the subject bei
dispEIPIOAs 8t PTERTC %émﬁama&wgéﬁé e cgrfpamﬁe inlest fiitle a(_ﬁhlc{é%hat
cont\%ﬂ? ﬁ%@BH @tsp@xfsioﬁ%éd{&n'aﬂg &Me?ﬁ?ed@h&hnﬁ@ﬁ‘ieﬁ@ fTRioged

a carrier material to produce a single dosage

enuthemtedwbbVe. deribe cdsk pf kteritehmiwdarsdionthegireptabagionarpiesile infmatable
1 whi cﬂﬁpro uces apt he%a euti.c effect. ner%\rlg%, o%t .of
solufins thorip SHEH Brethodn oF PRRMtGh s HECH Aopa gt Fosgmdiving
(lyoptaAsdtion) thht PRId @f‘&i’dér Qf aRQitivd eI bR aRhe@AbnA Uesired
" active ingredient, preferably fromabout 0.1 per cent
ingredyertioum a peevipeuslycserile-fitissad sorusfoartbdsesf. f r om about 1 per
: : . . Y '
gg F%&oﬁ%ﬁo%t C 1}2&: gx%.r%ige%ﬁ,tgvggc&atc%g I ?{:§m§gr%rgs¥q ee? c.t‘éanlrler:]r material to
prod®dé & kikle dRsRNBrh &dll Wﬁf}sds?éﬁdiﬁghp@{ @@ stifjeqtRitigdfeatddeand the
. optimum desired response (e.g., a therapeutic
particelgp giede pf adramisttatipip| Ehe amewH Gif ectiis| ingredigypt which can be
dm, ni.st ered veral diwvid es Jray: b 1N [ e
comBh Wil Cfer RN pR B2 HER SRR R BT LR S
amoufiicdfaRs esmpssitiondivisiah pebdayestdepbgRE et Gdnetdly, out of one
therapeutic situation. It _is especially advantageous

hundrgd pefrqeit, s a@aawi@rrangetc%% @59‘&% (ispariserids abeutpety-nine
percgﬁrdpat:@\;e ﬁgrceﬁie%, 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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adm nistration and uniformty of dosage. Dosage unit

formas used herein refers to physically discrete
waoiBe7e60 t ed as unitary dosages for the subj eRCBHUSHOTES4792

treated; each unit contains a predeterm ned quantity

of active conpound cal cul ated to produce the desired

therapeutic effect in association wth the required

dos@haiyBE R inGre € aVdritiie or tREdSRERAY bec@bpartiohadly redesed or
dosage unit forns of the disclosure are dictated by

incregsgd g% ynéi&apeyl tﬂ’etbé pxiaprciespf e thergpeylis sgyation. Itis espec1ally
1
oo GABEAGL LGP SO0 S ndR-FETROAIR Bt o
adotifietrdtion atnatuncfnﬁmtyl bed@age. i Dodahe uait forof asaxsﬂcphmanh rafgrs to
n actiye conpound for the tr

uc at nent of .
phyg*@ﬂgv %ﬁwwnftﬁ SYifrd B A dlosagss Fordhe FPASCHHIDI0G trepied: gagh unit
con%ﬁs' aqgga/eterhhﬁe&i@faﬂasj Jfaaegﬁéc&ﬁma QQ['éﬁlaQ:dQ@ gﬂedh@e 0 Qesired

d, and nore usually 0.01 to 5 ng/kg, host
therppaiyic\eéfeglin asdooratien avithl the ctqsagiashmmc‘«@ém@ c:arrn‘:g/ ifbe body

ety B 05 A P P P s

depéiiRnt &0@S t1Rf unlqueehaBclegisti b feXEaRiva CYmpb @l e he pEOEUTR:
entails adm ni Strati on once per week, once every t wo

thergpeatiis efigeide bewehigveds prd (hideiamiteinns igheeny 17 Baprtiaieks,
corr%%%ﬁrgdlﬁ% g?{glte{ﬁ algaog @orﬁé@fnﬁl fgr e Wegt?ne%{ OP&?%P@%% i 1nhﬁ/§cﬁﬁls.

err osageé regi nens
antHor Bdinfigtrdtion@d yheodntibbdy, dhesddsagamaagésredr dbout OOk go 100

ody ht 3 ny/ k d ht
oK AS R AE, O B Pk iant b0y boEY NI B TRl dosages
I
can 300 Lingla e B On A 10y SR BTl tothy SIEEH, P body
weightarryl Otrhg/kg bmda;ekzs;gh( o1 withi tingakge GO0 wed/lght Am nmnplary
ook P25 e B A SH b S S o ver

thred 'vicé‘eﬁ‘i QRLe Hidpgli f(ﬂﬂ v?e@[%é? 'oBb&é o8th, 8h& SRR Nindhks %@i once every
si mul t'aneousl

é case the dosade of each
threg e b myhsacﬂw fred éﬁ@«ge f@lmsna/\ﬁOt AR Anti-Bd ?—rﬁa ibedy of the disclosure

mclﬁgﬁ: 2 G4 Cc@lgvtgc]'elbﬁtd% %g@(%&gpg ¥vgég?1\rtpéllgtlﬁgttsri§‘;ne§?us agimmlstratwn with

the Qﬁﬂbo‘@? befn@rgieonansilgeoneed follownip disihg seelulest iy @ery four weeks
nont hgs or yearly. Intervals can also be irregul ar a

for $lmipweédh@ye\ma§mq mgnth:dobeyeay diree mekén&mb%ax;/&gdmm aveight

nmet hods, dosage

°n°|{*25‘a§]t’ u:t{y g’%gagéﬁi&ggeé@g 'V%gtthreggvﬁtél %gdy concentration

of Ialonie Iﬂetﬁ&ﬁptwcgoxl rﬁbreaﬁ@hdcrbnsbmbmkhm dafferatit binding
300 . Alternatively, antibody can be

SPe‘égFﬁ“ﬁF g&e@ﬂéama@reé sypuliafieady -ris Mudrasd gdosage o eaghpantibody

ol FANE AL RN AN AR LD RS
muloiblet dveasiosi Ho@yval sbetweenpandle dosagéscagerefon kexarhplagweekly,

bodi es show t hel ongest hal f |i fe fol | oped by,
mowﬂ&aﬁr% Hrshiopbes esyeah #é rvels 57t flER Be ggﬂgui%ﬁas indicated by

me%:g{inﬂg BRBd 3Vl 2 9hBBody'B Qh@ﬁ?g%g enifid if &ﬁgﬂﬁ@xﬁy th‘i’gome methods,

Istration can vary dependi ng on whet her
dostigediadnted it aghioplyplattd mtibody barcapeation®f about 1-1000 pg /ml and
prophyl acti c %ollcatlons arelatively | ow
in some methods about 25-300 pg /ml
Alternatively, antibody can be administered as a sustained release formulation, in
which case less frequent administration is required. Dosage and frequency vary depending

on the half-life of the antibody in the patient. In general, human antibodies show the
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dosage is adm nistered at relatively infrequent
intervals over a long period of tine. Sone patients
W@owBlmieo t 0 recei ve treatnment for the rest ofP€TER2007/084792
lives. In therapeutic applications, a relatively high
dosage at relatively short intervals is sonetines
requi red until progression of the disease is reduced
lon@dst half life) ailRiveddyhupiaaf2ad ablibodied} eHimehe amaiold&js; argih@niuman
artial or conplete anelioration of synptoms o
anhgpéléas@he fkﬁéﬁ%ﬁﬁ @%queﬂ%éofpﬁalml@mrawaeéfawﬁpﬁm@% payhgther

the BEQANE R %Ptheéfp lzlcﬁx 31)51109{101{415 relatively low

active | gre s In tlca I ons
dos@ge ﬁsfaémpmetsﬁdtat Chleﬁnzlet;&ufreqmyuinfﬁ‘va/l& pvec lsng ptmddoof time. Some

ain.an anmount of the aCEIVEI ﬁ EVA}:ChI
patigR SERARHE 15 GoeAt: e SR T BHE M tp HEHSbuli s
appheau@sp@fe!dtﬁeiy%gtp@ééaga Lt reﬁﬁ’%l? Shérk ARervaB ¢ JERAENRE required
amnlstratlon W t hout bein oxic to the patlent

untif peogsesisiontod dﬂajfbseatg@slredmled Y tema@@én@ndmofq:raéﬂwmtﬂéhfypatlent
rracoklnetlcfator i ncl udi the Acti v t
shofis RG] BT e b B bR st e/ ol it et Yapagint can
be @ﬂiﬂhﬁt@ﬁéﬂaﬁfophﬂ@ctﬁﬁﬁegfme salt or am de thereof, the
route of admnistration, the tine of adm ni stratl on,

t heAptipledaspecdgvelepf bA agfiva neregisntsiie theathappagsaiicad compagitions
of tfgo QU glscfolg o 5}/353 Mhieflso LI (?J{tﬁﬁtaﬁﬁﬁ;tguntoémﬁé acg{vg gﬁ‘gredlent

oun F“materi al s use nati on wt
whit:h es qff&rctuve td ahieve mimi?asired)ﬁ&re@amcome;mnst foe aqngﬁ;cui‘mpatlent

ndi ti gener al alth_and priqr
conpfostlion B modreoami BT g Wgt% re%omx‘aﬁaq} B %ﬁelected

B e

of thi¢ partioslar eormcsftema of therpesseht &isdlosuze cheplopak er the ester, salt or

o R et P S SIRVRNES M GE oF BnBEv i, DR Kebretion
of th¢ BMEBhIaPEL M oundMRInGERHloRM, Gk Sakitioh bY tHéURatrlerlt Bher drugs,
di sease affliction. For exarrpl e, for the treatnent of

compwpsanddormaferialpusad is spmpinefiprepithyle prsEeujercompositions

em;ﬁBgécf 'ﬁ?eb%%t AC%O{;}QI ghty rcég(%rm gg}{\%ﬁl l%gltfl {z@ ?%cgr; x?(%lgal k?%/stﬁ%/ of the
pauéﬁ%eusg/eeatm; aad fkefrtadlvll wmah 1ﬂ &ﬁsﬁedaiaoaﬂts 60% and
more preferably by at |east about 80%rel ative

o 6 theganent aélmﬁffée@%e doppes" g ipn pey- Bl /nartiiedp ahthedisclosure
prefeﬂgﬂf bdsuf 0! de% s%%h ?%f ?*9&9 @gﬁﬁto Uﬁpm@f@ag@lln frequency

system pre ive 0 I cac man tunors.
and/klmrﬁrdmatf idveehye, sytript@nﬁraa@enb&s of a prevoemjpmsiftimpairmen doe

dis %%\#?ﬁya%% % gf%xﬁ%??ﬁn% ﬂ}c‘?lgatnpgﬁﬁ%%%%%@?ﬂiﬁégﬁgﬁﬁgfsgg
"théra%u%m 031 @fgeceb@asgaé faau%m% AReH ek Rith oY txﬁﬁ&fﬁ‘%\?v&%y at

amount hera ¢ compound can decrease t
leass mbeyt 2004, aidre pmfesreblarwl at teastt abosty41}36,caven morapstdrptdy by at least

f ordin n the art
abog e L e RB LD A bt B S s gied subjects
Theséﬂ?ln?%tf a%oﬁig%@md {ohﬁhi%ﬁ‘f&‘hb{ ProRkh LdMEheSHRIBRH i§ an anima] model

particul af conposition or route of

sysiadmrndlstwaoﬁ dificzylie cbumdn tuna@e. nﬁdismatmdy,dhlsm@emyeﬁ ent
composﬁlonsclél.zri Be evzﬁuzged g}g g(e{z]‘}n%}negrtge abi 1%1 ot'ie c(:)ormprgougl to mﬁblt, such
inhibition in vitro 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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of adm nistration using one or nore of a variety of
met hods known in the art. As will be appreciated by
W bh@sokishd ed arti san, the route and/or node of PCT/US2007/084792
adm nistration will vary dependi ng upon the desired
results. Preferred routes of admi nistration for
anti bodi es of the disclosure include intravenous,
amoliits basedaWuali factdr$ aautie sutgbct'sisize s thp evietionezahe subject's
subcut aneous, . spi nal or . ot her garg&%eral.rouﬁﬁgﬁgf
SYmp{gpasnnsk the prigiqular epmposiif & eyt of pPARIHSHAUGR 5§ i on.
The Mﬁ%ﬁidh@ﬂﬁ 8Lk JRABLRE S Bd AdMiniskSed /8 dnbIBF Rloft routes
means es of adm nistration other than enteral and
of adropistatioadsingos¢ pampemf anadatyl of npsthedsjkeewn om thegre As will be
I ncl ydes i.thout. |imtation,, intravenous . .
appie e g dhs AP i e abe havor RepEpFRRNRistation willvary
depdnAtdecaGRRTM @dsiredl RIsHRO N Mrefedled rbtty @dhdhigation for antibodies of
i ntradermal , intraperitoneal, transtracheal, .
the distlenaraimelnds intmybeqisi wurapscular infadermel; inraperitoneal,
subcapsul.ar, subar | ] ] : R f oot
subGHHEAES BhiR oD RE AR g b BB or Bl SRR B dnjecion
or irdibk 0 dYe Phrdsb epitmetbadmiaisaationes asked Inirsih eneads miodesof
nonparenteral route, such as a.topical, e ig;rnaL or d
admirjetgen ot thangmtesslAnd {ferieal ABIISTAGON Myl BY injection, an
. i r by . i | . s cal
it FRANE nagBh Shickvenp P A Mouh e B, Inathecal
intrqeapymdar stk trabtbirals arracadsct inredaninal, igrapedonedlHeanstyaghsald
agai nst rapi.d rel ease, such. as controll ed rel eas .
SubRE AN 1 SRl PR P S g PSPy It ucpidural
and 3NFhsiEHE Q5OGRASHY MMdogel | very systens. Bi odegradabl e,
bi oconpati bl e pol yners can be used, such as ethyl ene

vi Myltersativeby, en apdiogdy o firdisidesurarsnyhgladedniptered vidia non-

col l.agen, | yort hoesters d._pol vl [ '
parcfrsiGHE%; oRR et 8 i e lefa iR Pk of pflra B for
exaBpleSMu@basally SRRIBY, bt Malky) o¥dially) siblgaalbkord thgidaliyn t he

art. See, e.g., Sustained and Controll ed Rel ease grug

Del hgeetivesyaneannds garrbe epared wih cagiers gl wibh Proisridas

| : T . i
conlgiind sl 130 Syet A GRESILE JORBRTALRS, AR
impk@ts, exanipieal patthes, pné frécroattapsitaed delivery systelmer dpedegialable,

. conpasition of the disclosure can be adm ni st rg@yv\jth

bloc&“ﬁ@@éieélobgﬁerﬁfjﬁb'a"e&‘ﬁ?ﬂcs"icﬁ P ethyisRe YoV pestals &’85{& dres;
poliREEEae SEl35 bolrtloSyaf Al Bl )RS pg ) hods forthe
pre@iratibnad6uabHrmEkanpd @s petenisd lok gkuroalty knomingn tleosa skilled in the

dul es useful inp_.the pr nt dj scl.osure.include LU, S.
axt. Bt BT s 608To A e Ok 00 e ST Br A AT B son
ed.,'ﬂl%&'lbél&'ééﬁx@@, IQ&WWJrQ,rIﬁB.SpenSi ng medi cation at a

controlled rate; U S. Patent No. 4, 486,194, which

di stHerapestiacethposipresicae bel admingstérod witimediead deviegy known in the
art. %%%gf:@&%&g%h eh%&bggweéﬁ% tﬁ?rag&gﬁ %tgml\eéiﬁgn g’fl tYlB %?s%losure
can b adRhdiMEFARA TR AL GRIEsQ Ry BddeBm Y iffetbB6h déVides buah ok edevices

U S. Patent No. 4,447,224, which discloses a variable
discl¢sodin WS. DateabNes.i nFaPsi Bn 5 A8 P8P bt UL 2 BY; EHhtithdictied1.880;
4,7&{%534; %? LlJSgg,rngi 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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U S. Patent No. 4,439,196, which discloses an osnotic

drug delivery system having nultichanber conpartnents;
wW@nws76360 Pat ent No. 4,475,196, which di scl 0SeBCHINS2007/084792

osnotic drug delivery system These patents are

i ncorporated herein by reference. Many ot her such

inplants, delivery systenms, and nodul es are known to

deh@ﬁfg%@ds&a{doﬁ@t b Rrdch@ iibion kdle; A8 St PatenteNh dgidmat swhiche
human nonocl onal anti bodies of the discl Qsure ca deg
disclasesauvariabl flow émplaniablsripfision@pearaiup fqricoRtRYpuy fHg degyerys

s i-
S PRI e PR B &l BER) et mul
chainBer epglatth@neoaRDUIS] S’a‘eﬁt Woet mst%owhro@ dtmbzsss arhesnBBB drug
(if desired), they can be for }“j% %or ex o’thersuch
deliverny sxgerns Thessrpatehae gl ReET Y “F‘}"ﬁo
1mp§a%§s'9 8915\%{}'7 #ﬁe%‘xﬁ BRd %ﬁﬁleéaé%%o%ﬁ td-those Sdfedrh8he &Iﬂd

| posones may conprise one or nor
niletckesinwhiboHinzmes, el l‘emlan\mdn}octqnam&@pdléﬁ of the élSCIOSuTe can be

forrg%{gﬁ%lf}g‘{’ %nsg@%ér%p%rddgtﬁ 1q% mtp‘;gﬁg (@rr] ?)"{ It 5 tﬁé %%58—%;95 Yerier
(BB%I}%&BBQ&J martyPhi@BR)hy dBHANR @mpouadYeld aguithaithetherapeutic

clude foldate orf biotin (see, U. S. Patent
confpodgds ¢fltbe tiscloswe @tosathe)BéBréﬁ ﬁe%lregb éhmbﬁmqa%ﬁi for

Bi och hys
exaéw H‘Z)H? Iégr%(:g,nié) g%(?rsa %f r@%x%f?c%%gwgf&ﬁégé&gg% U.S. Patents
4, 5’%@1 11‘5%74'@4%%8%?% 33 fTﬁth&ﬁ)t%orAm I:wa corojxiseAge ot g10re moieties
enot her surfact an rotein or
whigBaestsisetitely FRISOIS98Y0 APF(C‘ £ Cophpepigans, b niaes targpig drug
dehg?gv % &r, 8 Vak{aﬁe]c%l%@S Lau Lz Pﬂ?ﬁz%olzﬁpé 9@kem! ?Ifé?y targeting

Kgi ianen anen (1994) FEBS Let
moi346s ih2Bide Iplatelir bidtimr(sed, 8.¢., ki 4l Eﬂtenft 59196 016 trbipareeehods

4: 273, d UL Th
ot GBS ! abothy S bBRELT T U SO B i LR

m @1 s ?‘WL‘EUQH%STWMOI M. O w416 ed 4. (1995)
and%&%lgtﬁf ggBl nvol \Lfélr[ngIa fo? exanpl e, det ection of_ BTLA or

Anténiearic dg@m Cbmithati38: k@gwﬁg@awrww seeePeF (HTcae e ¢

5B LT oS SR S BRSSP AR 2090

see%wollquéan&iéﬂcm ONSa&arn (2994)iIFABS Nlav. 34@ 2, drr Kdlion; L), Fidler
enbodi ment, the antibodies the present disclosure
(198{4/b1nmmneélmdfw3es For exanpl e, these nol ecul es can

' d.t II's inculture, in vitro or ex
(M]t SC%rt Sdsfire cts, e.g., in vivo, to enhance
i TG htiHodies, abdibb&y yorﬁﬁoﬁﬂidﬂsl ahd arthodAof te qblrfrsgﬂltﬁlsqimzure have
one aspect, the di scl osure ﬂ%Odes a_nmet hod of

nurngr@w {1 viggo and e éﬂkfé?sspiavf&émg exdmledetecian pf BTG or
AT o BRI OO Bl Sfodmens o
wmﬁskh@reishmmmu@onﬁmomgémg BT bubjseotboidinent the antibody

di fied. Preferebl h
Fung pRAAS GO Jp RS S ALHRL B ERC: Ohice PEPH

discRYBE 88 hurhdh Aﬁ%@&@&dF&&xﬁ%l , Q:%@%ﬁ@m@@ ar W adM AR Rred to

cells in culture, in vifro 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 administering 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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ani mal s. Non- human ani mals includes all vertebrates,

e.g., mamml s and non-nmammal s, such as non- human
w@eiosmtess) sheep, dogs, cats, cows, horses, chPCRESR)7/084792

anphi bi ans, and reptiles, although mamuals are

preferred, such as non-human primates, sheep, dogs,

cats, cows and horses. Preferred subjects include

hungnsp@héeit, theittrnntedjeof' iemimded reintludé haman andmas-human

animi o R GRS FENIG SRS BFAESch Eo PRI A oA aimal.

such e{s%%%%n?&ﬁl ;%Hﬂé@é;%ﬁé%gu ?Jg% ZaCeblvs TBeleatcBitib A HRABhibians, and

response. a parti ar enbodi ment, the nethods are
reptites; hitioaigh mhammalis abprefefrod, surkeas munhumdn primates, sheap) dogsneats,

Vi v To achj. ev ntigen: cific enhan
cow ARGHPTRGS: RSN ERD 51T AOWE PRbah Bt EUE g erfhucementof an
imn%uﬁig SLDBhsMTIHR BEh Gtk OBdHiOflaril P ii8taBRtfor iiiRg Aniniah pdiieass

to BTLA are adm nistered together w th another. agent,
havinge diswderahatisen heltreated b pegmentingitha brcelb megiategyimmune response.

sinul t aneous! v. e dj re. [
tn el SFp e 0 LB S PR A At R inent of cancer
cell @PLViBENTd ActdeveaiiBén-spetifitRatiaticemgnt dfdmanmmityy tho ntniTamn

BTLA antigen, conprising Qontactjng %he sangb% ap%(F :
antibegies esin beadpiinistergditpedba HEMATAWGET ghiaferssh Mh@ntigdies to

' L gl ' ' hfstee@d ineither

A R e
orddrar gAtklemeafslya conpl ex between the anti body or portion

thereof. and h n BTLA. The fo tion of a conpl '

{ hefhedut e B s e EE tnpr BB E A
BTI?Etaﬁﬁgéh SRR bEnkANPRE Stk 4o 6f B@Nid BTLAaHken, icémprising

I'ndicative the presence of human BTLA antigen in the
contatipg the s@npken anhe capst sdriple bivithl b hymen moneclapsl japbbrdysor an

.of the. disclosure for. .BTLA,. [ t nd
S e A e R e S

contiRionP 8k kil GakdrfositREtof B toApixeassnahe anibblig ospertian ehereof

of cells and, noreover, can _be used to purgf%‘y. BT‘E%EW a
andihwmand3¥ I A nThe fopnatian o qoaplexas Heardemictsd WheF e ra @iieignce

by _.apt i bodi n [ ot
S s L
predMEMLf hiindNERL Aaumitibyn mehbeamplad i s i nduci ble of sone
somatic tissues and in_|ynphoid cells, includi

T, B
NK, Geven daq speeifishindigpighe aeadies of s qisrosste 1ar BYLgy, ompared
to (1574 Q08! M&‘ﬁh&%gﬁ%&ﬁ%ﬁ&% 40063uré B M used to sbpeeciﬁcally

Suppressi on induc BTLA I nteraction can )
detéoe BN e ex fayssionhinkthe burfact o€ céliszald, mnteoverc candre used BTPYRILY

t o HVEM (V\é}%a,nabe.tet .al., Nat. Imunol, 4, 670-679,
BTbfoaa imeprgpipaiiiaity BYrLiCaipie 344, 1121-1 127, 2006) In

one aspect, the present disclosure relates to

Cahlsat ment of a subject in vivo using an anti-BTLA
anti body such that growth of canceroustunors is

i nhBhickatk. of B T by -aBfibonlicsrran lsplppcathe ipwupsSesPaNse capeerous
cells T H farthe HL WL B 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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cancerous tunors. Alternatively, an anti-BTLA anti body
may be used in conjunction with other inmunogenic
wW@e®sNs66t andard cancer treatnents, or other PCT/US2007/084792
anti bodi es, as descri bed bel ow. Accordingly, in one
enbodi nent, the disclosure provides a nethod of
inhibiting gromh of tunor cells in a subject,
tum@eR it bingl. akihiti-BTENA 4gibbdy thg bs ukydedoneato inhibit the growth of
therapeutically effective _anmount of an anti -CIF.TLA .. “h
CangPRHBEPTS: ohlterhetibh 2B aREHg-/paribod AP In Conjunction wit
i ¥ i ed
R i T S S R b
belekescri bed herein). Additionally or alternatively, the

ant i body. .be a chineric, or,, humani zed, anti-BTlA. .....
ot ARy iy Grerath ot oS HisORE A4 et o imhibiting
growWdbPiuhRY M iAG dubRc@BEMPERHhEadihnistdimgdd SR sbjecea
i ncl ude cancers typically responsive to inmunotherapy..
thendpeutically effegiverearquneel @fanﬁir}éﬂgfi\ radbadyneeigegnbinding portion
trea nt, .i n¢l ud l. an ' '
e SRR AR AU Gy ST SRR s it

hur@N&R-huf&l BTLAAREBbdiadesttibeg! Hepdine rAddiiamply @s abérnatively, the
other cancers that may be treated using the nmethods of
antibedy &iay begslmerinen hymanisd anidhder antPOR¥r eati ¢ cancer,

SKi P cf@ ((:lecrancecl\‘??/glﬁ% ré?’f)\ﬁf{el{]xgagﬂ BaAnfiteA2Sig 1 URBEAYS 0Othe

i ntraocul ar na noma, uterine cancer,
disclvsure arleizrasters typirhly resporséve, to Gamueothefapy hdloadmhiting examples
r e%i on, stonmch cancer, Eest k cul ar cancgﬁrSta uterine ¢
of RrafrEeH CarcsFiOR BR#SHT R MefAma e fu FRESIAS MAIERY of
me{aﬂ@mﬁﬂ QO LBy St S ERER bRbstt Aot Bdo¥drXean6@ et M@pbcaaber.

e vagina, carcinona of the vulva, Hodgkin's Disease,
Exaoplesotigthemiascdry thahomap be traaicd bsing thermaetbedssHabpidisclosure include

cancer of the small jntestine, ¢ er e '
bow%% P3uGFRAAE Cjpcet, ﬁ%mtcla&cre& C h&e[rg)g&e l%:egé glég&gf ag%ggo'uy &r
intRB& @AM MAIR nOiheRHoms aN&ele ahcdrh®asidi earkr, gdcddidancer, cancer of
sarcoma of soft tissue, cancer of the urethra, can%:%r
thegnal tgiopesipmachceanesr tesérulacaneer| WeNasHaaseTi fREnma gl the
el.oi.d_| ' anj [ e ' :
B o 1 BT B B EPL A MR dpciomaof e
vadigal kersiromasstl thel vilv i sdghin'chistatb oah- Hbdgkhdiokyytihoma, cancer of
ynphoma, cancer of the bl adder, cancer, of the kidne
thegsophagus cancea pEthesnall dptestis., Fanpe Ofggq ¢Rdecringgisiens r of the
tr.al . i
o L RN S B L s BN, s ot o
tisssit ecngdri o nige urpitira)ichiagey ofithe penis, chikarpo st Amiteslanloammas including

i der npj d .o I 1 T:cell .
AU S RISHAL CUBFTU Y BHTRBACAYH 9 Foitrabia sk Dafrhop RER gk
chxtoﬂf%slgrrngﬂgééﬁg Po %28 REBA ASnor@ B FRAABS) ?&dlﬂ{b%?fﬁ’(}ﬁ Iy%ﬁgﬂrh@ma, cancer

canc present disclosure is also ‘use f
of thedddduen tadfer nBthadidiey or omtaretascin@pa pbHihglrenal pelvis, neoplasm of

oSSO0, ST G B, CORR L AL, A LISS80 i
axRMrhGE Bk 5BR! HHRY phEERPRINMAa, REFIses fifcorRERbiddaseid cancer,
squamous cell cancer, T-cell lymphoma, environmentally induced cancers including those
induced by asbestos, and combinations of said cancers. The present disclosure is also
useful for treatment of metastatic cancers.

Optionally, antibodies to BTLA can be combined with an immunogenic agent,
such as cancerous cells, purified tumor antigens (including recombinant proteins, peptides,

and carbohydrate molecules), cells, and cells transfected with genes encoding immune
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and car bohydrate nol ecules), cells, and cells

transfected with genes encodi ng i munesti nul ati ng
w@yioskiases (He et al (2004) J. Irmrunol. 173: 49RCFB8%007/084792

Non-limting exanples of tunor vaccines that can be

used include peptides of nelanoma antigens, such as

peptides of gpl OO, MAGE antigens, Trp-2, MARTI and/or
stinfufatog ayeskénes @He euati2 0@ U Bnmwmﬁsﬂéé@é@@ﬁb é%qgrle@émg lgsamples

cyt oki ne (dis
of tEvaciiet BoncABEE ORI e! PG Rl Eors R B
ST qulAtmalt dyor foSinag, db@mor cell
pep?ﬁéf eshol ?JIO cg\%m'(l'}@caé% EIIzlalsgitrlpé/lat ion bya BTER’@EI Iockade v(\)/éCe )

W@?teéi@ expressshaeytpkine EM-GitdT (diseusserhsuther belewe host .
LA bl ockad
S R R e TR Sl Blan3hbaE 1 KGR RATABEE Mbfaflomas.

ocol erimental” strategl es

It i ticiarditha by ofisiag ahdrbtesholdof § delvetitagion bgd/ilsk lockate, we
Rosenberg, S., 2000, Devel op rHsnt of Cancer Vacci nes,
MaNSKIOCHQACHY 10 HROTBERPRNSSS 18 H§:0080- 62: Logot hetis, C .

20 O§6{3§%@&§g%y@% @ Alst g‘?&k‘zv«,s%bﬁ‘ BomBALd 39@(% 2 \}ﬁtié’ﬁdﬁlon

cati onal Book Spring: 414 8; Foon,
protéco]Z(wa,y eABEinasichtiegiea Ifochaodaunﬁpm aggmsmmomve been devised

e k3ol S Bl b GRS AQES Gy ook
sp&%,n%%z Er Jﬂ&éti%' €s 2@05151 AY@S Baeautiohal PR Spehg; F00E302; Khayat,

IOﬂ n one O these strategli es, a vacclne is
D. Y109pASED Eduaatjoral Bobls §pugg 6%14a4?180§@€mal<c 20Qvef¥S (@ [Fidgcational

Bogk F&tts da0{A et RS R RSP N KAk VAR  En. 61 o
3028X304858 DeViaSF. @V EES), h9s7, ltRaters PiidipleoahiEPactieteincology.

activator of antigen present ation for tunpr
Fifthdeitiont Ingrme(obilame siratesiesap Vageimiy Propagsd usppgrautologoyy or

allo % ele’g?ng& ceRY THERS cgellf‘l?é)f vaéléli}?es%tdb'éj%eﬁ shOFR B BXRb&SHeLrive when

scal e ‘'gene expression patterns in various
the twinor &llbage tkzeddﬁdad tchéx;deq‘sm}Mt@SFl (@¥1-GSF bal Yeed shawroto be a

speci.fic antigens (Rosenberg, SA (199 nmupd t :
pot%f%zyatoq of anfifgn prassatatiop i Wueﬂae& K’#WOQJ 4 %;; @5@3) Proc.
Na@r%ca@ S‘&Q]@Qlt ??tjsgg 4@,51t| gens expressed in the tunors

an

I'n the from which the tunor arose, for )
exaiid ﬁumebfagﬁmey:tqaewnm greinsreg pbmgenmr@ﬁpn g@ﬁﬁ@ns @rigrious

f
o B LB L i B R B 90 96
(19591 iyt 118 28057 - [BhkdAy Es6¢ ade niiit sBecifis @dtideRs are

conjuncti'on wth'a col l'ecti on of reconbi nant proteins
diffgreditiotiopapigeneexpesspedingbeltunpraandimghe £l Beweyhighpthe tumor

o g %ﬁglpiwelﬁs?ﬂfﬁﬁ PR oy A E S o oy 2R

impRtahtlgnhhigestsh @%&15 bﬁh@b@ﬁlﬂfvﬁl mieetn@tatgetsbﬁtmm spebigic T
so include the protein tel onerase,

celltmlffggr;d u?lg{ulr .BB%A bble@CkeméX/hQ peediia copunciton athea cofection of
rec:ﬂrblhgﬁgﬁlg 3 aa%g/ﬁa per];c;ﬂdes X erxﬁftg %nsf gl(r]ﬂoﬁ uxggtrd%r {ohfeﬂel%‘gyﬁnq;nmune

somat |
reshdris lﬂ@ﬂleéd({)rh 1teinN. ethedd profekBM¢ nGeiadiycievdtitsy tB@ immune system as

self an%%%:r?s and are tehsésefgr%r{glte;a%t %ol t%ggle $I“he tumor antigen may also include the
protein telomerase, which is required for the synthesis of telomeres of chromosomes and
which is expressed in more than 85% of human cancers and in only a limited number of
somatic tissues (Kim, N et al. (1994) Science 266: 2011-2013). (These somatic tissues
may be protected from immune attack by various means). Tumor antigen may also be

"neo-antigens" expressed in cancer cells because of somatic mutations that alter protein
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may be protected fromimmune attack by various neans).
Tunor antigen nmay al so be "neo-antigens" expressed in
W@ 200807656€| | s because of somatic nutations thaPCHUS®N7/084792
pr ot ei nsequence or create fusion proteins between two
unrel ated sequences (ie. bcr-abl in the Philadel phia
chronmosone), or idiotype fromB cell tumors. Qher
setheHE@éSr MBRE ARESH prBitidsetvata tivhanplateidserdcen(ie.tcr-ablgs the
nplicated in human_ cancers such a Human Papil | oma

Phﬂwiqlpiseshxpmwwme}@paiequ%ﬁw%%fé’swmsﬁv and HCV) and
Kaposl, t’?lmH? PESney g‘?ﬂa V\%/é &Eﬁr&éﬁfﬂbm Méﬁﬁfplﬁc&é@lrpﬁuman

t unor SpeCI I C an used
can@e@mum@mmﬁarv@mnmmmmc(wafe Hs,papus Vfinuefds (Héia\f andhdEY) and

proteins (HSP) isol he tu r tiss
KapPHG et U K ? QL BONS GBS T L gHRsn Bog it btk which
ma%@ﬁ%a (%x{ QBtLASVItHASPE A BB dkBd R GutifieS RedtiBRR ki @eins (HSP)
|C|ent at delivery to antigen presenting
lsola:teﬂ Iﬁsmf ﬂm tehoctissinigselfufithesd hashistacl pradeiss contaig fragments of

gl BR300 5 SRR TP AP et i

predebih g &1 B41R 1BP8IRMing ko8 BAMBAIGE (Suiot, RI&CSrivastatd) &t (1895) Soéence

use prinme antigen- §§e0|f|c resgfns . DCs can be
_69p}5§éulé§& B@énwflav‘é el (19¥0Sgenrre B8 Bk /- bAR- protein and

pe Li I t
( I\Ieplé de itic E 19{%@ ] F%b%n%%aﬁ H@éﬂtﬁ Ic%lilsﬁt’gﬁa &ﬁg‘t}% us%dsté))pnme
anu@éiss;ﬁ@yﬁcaﬂeslﬁmisa; tm@‘asaiubeptobycegemermomndréeadsd withesappesprotein

ancLpep G AYIERES LT SCROE HbF S (NG BoLed el o) Nar 2
Me%rgg% g%‘%;} (I@Qﬁﬁ ls@be ghndhuced @Q&%tl&lﬁkuﬁﬁowﬁﬁﬂeﬁs fhese

As a ne od of vacci ndtT on,
tuniorEntigenabs opllnNRGs bevest fodutch fesdey diresth tné’dmw ¢ahls fm the purposes

of i o e Ry 2hi RIoD) RO e R ) ARG Rod of
vacgﬁﬁﬁ&{ ¢ GatiBRLSon B4)-Pe bffagivayeofbynddavief BELAI bledkyde to

ombi ned wi t h chenot herapeutic regi nes. In these
actnvntstmr@e)s‘;ent antiriandyaesponsssbl e to reduce the dose of

che napeutic rf nt ﬁg BTLA
(1oBE1AEARGH: Ry aRP IR p My BL R d R realbert,

bloSkHaR nfayCKYETERAT P Boinbinad wathtdheBdthérapaitidyegimdsn In these instances,
conbi nation with decarbazine for the treat

it e bermonsiblen srdier the,derppohsmogireapedtic BB S ok,
éf &1)%5%@ ; c%er 9{?9&&1” Ns&2A8| %%1)‘? ML _Pl@&iesrukﬁ Y lébx’i&’m%anon is

rea nent o anona. The scientif
an mat Bana antively itcdnlitsinaipmbiitedecashnzint fﬁﬁh@\trbatmmkanfen@imma
chenot herapy 1s that cell  death, con nce
Angthet erangnje ot Bich @ caBDIBHOBS Wl-}é}ﬁﬂ%ﬂé?‘%ﬁa SPppination with
1nt&?é£ﬁﬁxu@ Qﬁ-zféépweqreﬁﬁéﬁk bf infiahBRhCERE Qmérﬁiﬁ%' rau&{alet BURRAd the

I 'gen presentation pathway. O her
combﬂibdi n@d OfBT EA@(@&&M@Emﬂﬁlﬁrmsmhm ¢all depthe thgy/iswi t h
e g e R a3 o

in ﬁ%&%&%%n%1§5ﬂﬁhﬁ§ aftigRRdh AR a%tlgéﬁlﬁeéenwoh%mw Oiker

gi ogenesi s Inhibitors may also conbi ned
combinati@Ttharapies that may result in synergy with BTLA blockade through cell death
are radiation, surgery, and hormone deprivation. Each of these protocols creates a source
of tumor antigen in the host. Angiogenesis inhibitors may also be combined with BTLA
blockade. Inhibition of angiogenesis leads to tumor cell death which may feed tumor

antigen into host antigen presentation pathways.

79



10

15

20

25

30

bl ockade. Inhibition of angi ogenesis |eads to tunor
cell death which may feed tunor antigen into host
W@ risHasepr esent at i on pat hways. BTLA bl ocki ng aP€T/b82005684792
can al so be used in conbination with bispecific
anti bodi es that target Fc al pha or Fc ganma
receptor-expressing effectors ceils to tunmor cells.
( SEBTL A& bipckird antib&dits cadadso e, 82 jrBetHn tamatios, vB87higmeR)fic
Bispecific antipodies can be used to tar WO
antigecdist Welklaegtt Fgalnda oFbt g@é&%ﬁﬁ%&?@ﬁf@fﬁ%ﬂﬂ%ﬁfﬁ%@& Feblp tumor
cellﬁ gsgg!ebépﬁly 0t NRs 9,924 845 Aanesn7 Di3sPBEbEdific amiboandices be used

en used to target macrophages to sites of
to targatdwo sEpirstetaatigrsi Hgr eraynphorndi-BE feseptpyaitytugor pitigea (e.g-

o e _
e B0 08t SRR B i Bt pRBp gk oo
Thib tREHRGEna b RS FREHVEY Yetivartitu@enspeeificiespdasdsy @hed cell arm of

directly to DCs by the use of bisjgecifiigntigodies .
thesgregonpdsvepwld by andreriet biya ushef BIbAedkpde Ligrpatively, antigen
- - | r. . .-
ma B e e DPS By IR Eiof p RIS RS MR W fimor
antighe a&d Meehiticeel spayfidellovehcomerkby t he inactivation

of proteins which are expressed by the tunors and.

i Y S R AR SR SE s R derE EfIE Ohm g nisms. Many
o GLASEL15E RS &k by PP Mt
by (ht 9@8Yrslaniwiidhoagy imodagsupSessig8- Peeg inchdd amgsg othgenEGE-beta

<sh Tergit LY /i Mt T5o 80 BTV e il e © . 4
(1992 DoY) Mk 1 3ntoig=J80b.Antl Fas RpidgHaRke, M. ef. f{(BISI63 Science
of* the i mrunosuppressi ve agent and favor tunor inmune

274: 43pdN3EY. Byntibhdichtrstach of Hhese entitichmay bs uigd 18 fompinagan with

u t,0 activa hast, i n [
ant B34 BENpIRL e B P AL ES RRPRLH S0 AR GRIR06r tumor
imABheRHpRSesHy thBdostur f ace of dendritic cells which
activate DC function and antigen presentati on.

Ant Qi@mi%ﬁiqu dusemay pe usgd) te a@tbvm P responsiveness can
e G 0 A Bl s
derdiinic ¢ells whichmattivaBTDA fandtidncdil estigentwesehtation. Ahti-(I128D0)
IS 100 £58, 0 52006yt ki) S o
Na(élt?e 2?3: 47%—&88; &1 cabi®e lu§ec§ﬂi c%rzl_%gtzan wik B4 A MivaaRs gito,N. ef al.

I munol  164: 2160-2169), 4-1BB (Ml ero,
(2000) BtmanobidlaSLO] (SpH2t-¢0Meilitvatieg Bitibedies tieBSell egimulatory

e LB Aai bt 350D SR P A
(2008 ImmghdI 8k mo-z%gﬁ AT QWWelef AMS _baramm? Qlariire Medicine 3: 682-
currently being used to treat a variety of tunors_ of

68hePaTHpod EEOS (dnilefitm. anai. (B9 Aaturg D EZH2r68) may glsapeovide
f .S a c(?pse %Egce of ‘tagj s treatnent, therapeutic
OTHRHEFSE et’(ﬁ@ SHESYRY r om graft vs. t unor

r es peRs farroR ks PhRekatn caAdniBebdisetset @ troMteasietytdfeumors of

effecti veness of the donor engrafted tunor specific T
hematopeietic origin. While graft versus host disease is a consequence of this treatment,
therapeutic benefit may be obtained from graft vs. tumor responses. BTLA blockade can
be used to increase the effectiveness of the donor engrafted tumor specific T cells.

There are also several experimental treatment protocols that involve ex vivo

activation and expansion of antigen specific T cells and adoptive transfer of these cells

into recipients in order to antigen-specific T cells against tumor (Greenberg, R. & Riddell,
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There are al so several experinental treatnent
protocols that involve ex vivo activation and

wexpanwisen of antigen specific T cells and adoptT/us2007/084792
transfer of these cells into recipients in order to
antigen-specific T cells against tunor (G eenberg, R
& Riddell,S. (1999) Science 285: 546-51). These

S. (m‘}) SdizneeedB5abs@ Sbe Teedmethods triay atse b€ use] fo mésq;io el

0 infectious agents.su S . ctivati
resoRS e T PUGUR GETor Bhar CM AT dHErgtAel TRl i ence T and-
BTE){ REEDEHes Ray PEEGRERA tt(hﬁlcferaﬁélﬂﬁﬁ TeYu ? aA8 hétiitYof@he 4doptively

adoptively transferred T cells. Infectious D seases

trangfelved Tnegllbods of the disclosure are used to treat
patients that have been exposed to particular toxins

s. Accordingly, another aspect of the
Infé) m ??;”%rgsgé}pr ovi des a nethod of treating an infectious

d| s@&sememods siuh dstlosarnard wed ¢o aehtipaiiattethanigpve de¢hexposed to
ect. an anti-BTLA ant.i bod or anti
Pa%ﬁ%r. toing Popaliteeny u%ﬁm&}aslyt fiotiass BFRSEL Stige Basgaflgg Prqyjides a
methB& of RERGLI RS AR /TR aseRh %fsﬁf))@@tl c\bmptnlgﬁlg%ﬂﬁfngﬁgﬁng B the

uman ant i - human BTLA antibody (such as any o
subjeghanardan BT LBt badit, iob @mg&bd@bng p@@gn Itimr@fm)uch that the subject is

N A T R

anu%Bg’}' [s&alh hPshyt oF tha/RBh&n Bi- ET@A@ﬁaédlab@semb@met@@ﬂ YAdditionally
at ed BTLA bl ockade can be used al one, or as an

or adfgnatisgly, the Antekedisicarmbe arhinieris oy duwppiaed anthody. mul at e

t heg e.
sel -ngir?fj Iﬂ)g%gl:] %ﬁ)’?%&% t{) g%rg%% ggﬁgs’s%c% %&?g,ran Vﬁ@(ghmeﬁmted BTLA
blo¢Kade apeby hsed ameoacag aﬁayljub@ntpmrdomﬁm@bhwlﬂmfcuhes to stimulate

i, ncl ude pat hogens for whjch there .S currently no
the gnmupe FoPRONSE E¢ PHBOZHS, (BRI e SelfrBYZaRR rmmplenad prtheaens for

whx:éﬁgifl% g%?‘apggﬁc &cﬁ%ﬁi} &m&ﬁzﬁ )yus@fufl Qﬁélhﬂg?atﬂ_é‘g‘(%ﬁg for which

e not I'imted to
the€)is cumdnitlyenzdifectier yesine @rqxad]ogensl\fat whu:h cohmm;lhrm nviaggines are

e GERABISRD o el B PoGEr DY PRt dds 11 Shatiis 8, &
C), IR @&, A pddY GROGA! MakHs] hLéMn\é ts%hgﬁes&%%u@hg ered

antigens over the course of the infections. These
Psendaradnag gheraginesaaB €L Addognily sdagiculaslyaisghul againgy estebliphed

el A PAL AT S S LU e

mfé&ﬁ%’é I MRS h@RRksitdpas aedbeddhlzAd aSRiTEigh ¥eMBiaR d¥fanti-human
BTEét ogeni c_viruses causing infecti ons treat abl e by

adﬁn@smtanh@u@l proobiwgrastiong Tl rmvnseﬁbﬁaﬁ netjdampened by

(e.g., VZV, HSV-I, HAV-6, HSV-II,
negg{“éﬁ @W!F@P \@ﬁLBJ/grr virus), adenovirus, influenza
VI I Sisme é)ka@vas dfyRtRgerde Riruies uSusntg”anﬂbﬁmatawe(ls;amletheds of
rus, cornovirus, respirat or)L{]1 syncytial virus, munps
§

the@iSPl%ureﬁ@ﬁi%\dﬁ I, hepatiis| (Bs on/C b thsrpes wises (esg- W £ VisHS V-1, HAV-6,
HSRAT R EMS, B ; éﬁ&%‘ﬂl{rﬁvﬁ‘dsﬁr%en&\mu\! ﬁ’&li&éﬁa VA6 iy Eﬂugéés

papi I'T omav? uscam vi rus I OVirus,
echeVituks rhidévirtisy soks@kik virus, cornovirus, respiratory syncy’ual virus, mumps

virus, rotavirus, measles virus, rubella virus, parvovirus, vaccinia virus, HTLV virus,
dengue virus, papillomavirus, molluscum virus, poliovirus, rabies virus, JC virus and
arboviral encephalitis virus.

Some examples of pathogenic bacteria causing infections treatable by methods of

the disclosure include chlamydia, rickettsial bacteria, mycobacteria, staphylococci,

81



10

15

20

25

30

arboviral encephalitis virus. Sone exanples of
pat hogeni ¢ bacteria causing infections treatable by
woreiokodse®f t he di scl osure include chl anydi a, PCT/US2007/084792
rickettsial bacteria, mycobacteria,
st aphyl ococci, streptococci, pneunpbnococci,
nmeni ngococci and conococci, klebsiella, proteus,
streptotdcat, ipacurpseicdesinnasingdodgdi@ne kbmocodki phitbdliagproteus, serratia,

Inonella, aci | chol era, tetanus, botulism
a§e l%wglaedlpiﬁéﬁrﬁ%%lmoag Hlag b a%tﬁa ctz‘gﬂﬁr@stef‘aﬂ%&@élhsm
I f Fh@dg c fungi causing
antt?%%?ﬁg}%&gﬁ?%ﬁm?{é%{lg = dliﬁﬁg %ﬁt%he di scl osure
i nSoutheex@apths dé p(itabgﬁnmafumgl dausisgiinfegflomb tragtable by methods of the

. i.cal f
disclsBRl GRS Cof et R e o opr e - TP sy
neofoMMeRY, Asphrgilils afundifatdO RIPes Jeic. )Sm?;h@; Prukdrafes (B0 absidia,
Bl ast omyces dermatiti di s, Paracocci di oi des

rhizpphys), |Sperpshrix sobeeldl, dilastaterces denmatisidisnBarppaseiditidesrhaasiliensis,

¥Hﬂ1 at hogeni ¢ parasites
Coc‘éfglgogﬁlel,sé} I'n g?l ohssai)tregtcgg latEy net hods of the

di %er:Sﬂxa@lpla@ of pstaodani apmediads basinglidfetGéns tBaladltyydhetivds of
Ierlafovvlerl, G ardi a

the figoieiue TeypESEBRCANIHALKIF, | Qi?rgwp Naggieriatppleri
Acaﬂh@ﬁlm %fzm dlhl\@ﬁ(lzanﬁ?ep %ﬁ]eﬁﬁgﬁﬁ %R/ e eﬁﬂﬁ&gzs‘?ﬁ%a}?ﬂly cei,

Trypanosonma cruzi, opl asng
Plasguddim VNap;iﬁdiesla rmgyﬂousT biasosoirartsiuei, Trppalokorod ciubie

bove thod A bl oc g can be c rrblned W th
FER R R et e A R T
t r eabePthe(@®ote melhBlE NI BI%Ckﬁ)fL C%%ﬁ c@h%@d V\Jltlh ofBer fms of

bi speci fic antibody therapy, which provides for
immanhhased SWMCAQm@ma@ﬁentlﬁergn lracnffprgmaﬁl\(l% GeC§F, IL-2), or

| 93
bisp i 8oy JaEF T, S ek B8 Ping i ressiitps pf gurjogptigens
(SeeAUE9Hmng@ﬁ(IIQSQPPMbnNaMdadl?ﬂ"&mgmgok@ﬂﬂﬂﬂwﬂ%lﬁkQY@@

I|f aut oi nmune responses. Indeed, induction of

S””ﬁ’i”(f‘fztl %sponses usi ng tunor cell and pepti de
vacci nes reveal s that many anti-tunor responses
A t},g};,g,!, isSelf reactivities (depignentation
ulserve |n ant|- CTLA-4 + GV CSF-nodified Bl 6

nelﬁmweBﬁLAranuhthﬂ mag peivokd andsamplify adepmgnme tapomes.i Indeed,

acci nated m ce Q/er et.al (1999) Proc.
indugfift 5 SRS mOREopoResLsine eorss i pod pemie vastives TRiAHILIA many

antl-@lﬁr{%@xt 1%§ﬂotn'se°s 1ﬁV&l§§gntp-¥el VIﬁéér@gpn g Skhtal GG dsgﬁl%d in anti-

(Hurwitz, A supra ma pept i anti gen
CTIvierd ofi Gixt-CSR- m@tﬁﬁﬁd Bil6 a@tﬁnomaen veElsas énuesuprel, depigmkntation in

A W TN TN XN

29875%{@1&@5&1@: prbsth@iRaSREPHE TRAMP AFh SRk HabdgesaMlubwiBd LA (2000)
bl ockade in conjunction Wth various self proteins in

suprgr)gaelaneme peptisle antigoi yasrinatiorpanst Gtilake obsereddfin diuman klinical
tr1a196{]oser?berg, 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 treatment. For example,

Alzheimers disease involves inappropriate accumulation of AB peptide in amyloid
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I mmune responses agai nst these self proteins for
di sease treatnent. For exanple, Alzheiners disease
WO pwslowEs0 | nappr opri ate accurul ati on of Ab pepPCTES1007/084792
anyl oi ddeposits in the brain; antibody responses
agai nst anyloid are able to clear these anyloid
deposits (Schenk etal., (1999) Nature 400: 173-177).
dep&tB ek th%QJrzfm%ﬁb@ﬂﬁ&sﬁ@%eﬂ%%%sb&nﬂ%@aréébk 6 Bhirthé&sdGhhyloid

as | gE for treatment o | er and ast hma, and
depasiE 4Sdhenk e mbt 90 Narrur b1 4091 193~ 1ﬁ7hal I y, ant i body

B ey M e

use I ZI ng -a

allefp§ SR ASBHal shd BYFQ Mhb&@tohpm@ms FiiRiy bﬁub&%dreﬁ@fnses to
contraception. Neutralizing anti body response to

varlhmhmnn@sesan@ly be indrcesidtyuibe esef efengrBT fhatltﬂ%ﬂdé MNeeyirplizing
I t
antlf) res 0nS éqé\‘rsg]pﬁoiug?%% éé)r\(rjrgogglsr ma :ggﬁg d[}%‘é‘?fh‘%g%@%f‘ Neutrahzmg

antﬂiﬁiyh@%n@éstodﬁﬁmbh&eﬂd aliay eollible fhdirs s aef requiteid- fBthIbA growth
anti body can be used for induction of therapeutic

of part&%ﬁamrfés F’é§ pisadssongderpdas PsaibleaRenpAN tﬁ’@‘“én

s u ?Er&ﬁo%% gg g‘g Ei‘t%édod%log% f&gﬁﬁse% Ialfm“ gll{{ﬁ?g? y can be
usedifos aahletlorcyﬁ thknapamcwahmamn&'m@on@m th tk@Epati&lnmhavmg an

sone, enbodi ment, nlsn1can al so_ be used.to decre %f
inapRFPREHEACWTRIE PR gggtﬁgrese rmbigensTRychan el deposits including AP
in A‘i'ﬁfef&fér s%?se O Q#t%kﬁ‘les M&grag %550@ %C}%i' ng inmune

responses W Sé nedi ate ne cells

ex p{l@@ Sh @@nBahBodIﬁ@ne a@HAsP bﬁSal@cﬁ bélisdas decrtdsatan aaih@une

treated, usi ng such agoni st anti bodi es include
respafiteoi MHUR EL4 aghadies %rre Apefp) aragopisSebeicBH suppkepsing immune

I

e B B i e e e I P Son el of
diseawadinit narsbe atdtahusidg archapbiistBintibodied inblody awtbinhmane disease,

a en of in erest e g., a vaccine). Accordingly, in
trangﬂ PHRE Pl ‘Q{H osure provides a nethod of
VacEhbanci ng an |mTune response to an antigen in a

subj ect, conprising adm nistering to the subject: (i)

t hekranBngémntlandief( miay bapseitbistiBiilate famgr:m@plqcl 1@immune

respp i o Saeyp e B b ayeahet A TLRZhunBPENic RS buufitn TSt e

a vabsigé)e r&ﬂébiﬂmélﬁ €n @H&t!h@;% edt $heddiliIGRFe HOVided s FREhod b Anhancing
anti'body (such as _any o t he human anti-BTLA

an impunb sedpessede 98 piitiged ihersebiegt. coxdprisingmadarinitesing to the subject: (i)

alt rnat nt i can.be.a chi ner.
the g éug%r%/ atgl Q%Liﬁ?g%g&% ’éllﬁtl%eg bn%cgng parsio )t(lgﬁ%qf sucg that
an utnme r@pbn@&a 1heaanﬁgéxain B8 tsmtgam is éhhaa&e IPlréﬂeraBm thgentibédy is
an antigen froma pathogen. Non-limting exa es of

a hugypapngidumga sl A antikpdy(prsbes ang of e dymian aptid ies
des 8%1 feretit Réiﬁﬁmhﬁlgx{ Bx“ﬂgﬁna%%l'ygﬁfé%n@ dytAHRE o cﬁﬁﬁérfbe&)
scusse ens“fromthe-viruses,

huxriaaxzé@ antébody. Thbentigeatdan @e,rtSr elesgle, admabaien, 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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Sui tabl e routes of adm nistering the anti body
conpositions (e.g., human nonocl onal anti bodi es,
woreiosiogseci fi ¢ and bi specific nolecul es and  PCT/US2007/084792
i mmunoconj ugates ) ofthe disclosure in vivo and in
vitro are well known in the art and can be sel ected by
those of ordinary skill. For exanple, the antibody
the GiSEIPQGE 4 GRS akBm Ve adviall laloemdd thryart mjdemhibeeleeted by those of

ot Dh It e akcocorepuil S o0 e o1 the
(e.g éﬁkﬁtaﬁ/&p&g%} @%%ta&x@@uszogﬁ%ﬁé Hsh o ARY blcEQEMeatiiRdepend

anti b sition previ ously descri bed,
on thel amﬂnﬁmglﬁ'ﬁf&am@ebomddhe ocﬁnmhteatuhnsa@ﬁ@s tormudasiontoé theo
nlstered with one or other nore therapeutic
anug%cg rfegpogiign. cytotoxic agent, a radiotoxic agent or

an As!"@%'ﬁ@ﬁél? REQSIBLY SuaHe Rhii-BITEA amibdardyf drnlidktosutedsade co-
to the agen as an i mmunoconpl ex) or can be

admamisteradsvigr et csreq@l@ﬂr ;e the&neuma@gﬁne g BEYIOxig ggenbpa

separ at.e admnlstr .o
rac SR AL FRT R BufsPabeeb -G hE RN PP FRCARE e agon
(as ag@ithuRicofplexr 64r &Cﬁa&mhﬁteﬁﬂfdeﬁpewaﬁeﬁmm hﬁragkmom the latter case

t her api es, gég., an anti-cancer therag %
(senageds admipfstra hthe@@pﬂa(piémap@e Agwigereq Ffﬁ’ﬁ‘é a gwrﬁgncurrently

Wltﬁé){hg%.%g‘nt of Q%r; pdER QA étecre el othe? Rﬁé\mﬁﬁa@&r B Gk Bnti-cancer

CISp IeonyC|n nust i ne,
therapy, erganhdiatibn. Shmhahd&apautne agmls Uychjde,pﬂwg;grmmraemh-neoplastlc

cgenlh Sy PO GBS TP AT SRPGIT DL GRS
chlcgaﬁ%@f 'd@cdrﬁazﬁrfétefn@\é?agﬂ@s}fvhﬁgﬁb Ry &Ry @ea Ahich, BPfhefBélves, are

dose once every fouif weeks and adrianycin is
only effecaive ablestly vendshi aré fixer ebubxE 160-pA§enty Chdplalpsis indrayenously

aanifflelodin iRy e 8 bR aR s Rhard ey A Rdayenousty
adnliRfeRQf as 20§0-1 g gAhBERB bnéd &)@%}fﬁpdi@s \/V(I)thdmlmstratlon of the human
chenot herapeuti c agents provides two anti-cancer

antiggBhignithodies, opentiaea bindingiiragnesinihereab RhHiegweseiihisiosure with
che%o%eg u&«y % en S prgvﬁg t%t ‘i1~cagyé¥%;§eﬁt§' U@fch%?lel‘a%e v1§ldff’f'erent
ens due 1o

Cco- a I"on can sol ve

me(ﬂﬁﬂﬁh@ FWB&&H y1@fd 4 8stekiarcfecttto hdmug sundr calle hdunhecoiadntihistration
antlgen|C|ty of the tumor cells which woul d rende

cansplmpehlens gye e %V@lﬁpmﬁ@ of mesitingg o AUESOnR EHANgE inide
antl %&e‘%{] ?f %Je g\ﬁn&r SR8 Wi walie ?éﬁrdﬁ et"f\gxl?x dﬁkéa%ﬁ@é)&mﬁ kRl A8 body.

mposi tions o scl osure
hunanio aﬂthxrbﬂﬂlsé@pe dfi tBepﬁese‘nlt dlSdDSIII‘EI batel bp&onfpnsmg the antibody
nmol ecul e

T T R
mol%gﬁil%% o? ﬂfﬂnuﬁ?&&ﬁ%ﬁ (ﬁsfs)ﬁdq{iﬁr&ﬁoﬁ@fo? u@dditel l@lrb%h ftﬂx@l’f@'&ontam a

ant 1 Bodi es osure .g., a hunman antib 3/
least @t Additiorzd pizgenteot @reyor awire addlyowh humai aptihodies o the disclosure

S B8 ot GBS e B ey AR
Bﬁ!&%h@é@&@ﬁ&a #oeh Ak thfieusRAbanbsly Kt @pikhlly mmae hedyal

[ abel i ncl udes any witing, or recorded naterial
indwating fhe dntemdedrusaiof thetChetekﬁs tof tmrkmﬁh@ kertIpleal yoduses any writing,

acc es the kit sent cI osur
or EFFGEL PALER! BFPEL o1 PO b RanplcBSURRIER ot b0 e .
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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shoul d not be construed as further limting. The

contents of all figures and all references, patents
w@e@spusht shed patent applications cited throuRgtibus2007/084792

this application are expressly incorporated herein by

ref erence. EXAMPLES Exanpl e 1: CGeneration of Human

Monocl onal Anti bodi es Agai nst BTLA Anti gen

EXAMpnEgation protocols utilized as antigen both (i) a
reconbl nant fusion protein conprising the

extracel lul ar portion of BTLA and (ii) nenbrane bound
full-length BTLA. Both antigens were generated by

Exagﬁﬁ@ﬂﬁoi @dtlertic S BiniafMoRsdiatis Aintibadicsi@gaiist BllLze.
ransgeni ¢ Huvab and KM m ce(tn) Fully hunman

Anti¥@pocl onal antibodies to BTLA were prepared using the
7 strain of HuMab transgenic mce and the KMstrain.
of Immamézgéinh pratecaiseHizedes anigen hphdi) aggermipanidisen protein

express human, anti bod , : 1 TLA.
comriSag i N bR opRRo e R hER and DRl SRR RAIRURE BTLA
Bothastilkas e Z3ERUS cshSinantadsfasiclasehoded aiGHCelh line.

et al (1993) EMBO J. 12:81 1-820 and the endogenous

Trah@RESE oW akheMmgefe has been honozygously di srupted
as described in Exanple 1 of PCT Publication WO

01/Fgly$mmaEacdnogfonalrasibodipsitodB Bl A avere prearred asing thefgey strain

a light. chain tra ne ' N
or BByl 512 PuSARSRP o EPBee g S i, ot
of wifc1B4Gr&d humih antikely gehésailn eaell of tRese nbvdrséHGemind) tireeemdogenous

heavy chai n transgene as_described jn U S. Patent. .
mowse kapagight chaip 2EnealES;beah BOBoEEGUHY Fsrupid RS oA Hmﬁeﬂ e

al. QO AT 373 500 R TR I s Rar! RSE et Heteen

homkzygensy dikeipted! ds Yieswritvad immgile h af PEAtRbbdites WO BTN 87.
Hulbb mi ce and. KM mi ce(t were | i.zed with

Each qu%QOP&%WeS@(mgW@P%fI%F%Pﬁfas%%?ne’ KCo5,as

desEeAtih #aIGELEY] gfr;?s@ ?ﬁg}rﬁf_' %?'\(/)é%%hblgﬁﬁ 14:€85.85 Bl The HCo7 strain

I mmuni zati on sch mce are described in
cartigsrthe HE 07 Numah hahvy d@bvtransgengrae dgsgibed vyl :S. Baenigos.

' ild,. R. et ture. Bi of€ 4:
55 s s ot S R U S B RSB fipomosoms
as deSGHRRINROT MbEBAIAI WOV 3458. ng) of BTLA fusion

protein antigen and 5 - 10 x 106 cells were used to

HuMABYRE &84 hmubtaG,m ce and KM m ce(tm

rmtraperrtonealy (fp), or subcutaneously (Sc).Table 2
| o g@rtite ful Gohehnl reofiaptonBIT &rAibKNAeMQ:BT{ﬁ@u Ingiee and KM

mmggﬁl*@éqg@%ﬁ\;%ﬁ;qﬂll gurﬂiebd re?c;rnliéhéu% BTILIE,E Kfus%enI Ilargteil;li L BTLA-
transfected CHO cells as antigen. General immunization schemes for HuMab mice are
described in Lonberg, N. ef al (1994) Nature 368(6474): 856-859; Fishwild, D. et al.
(1996) Nature Biotechnology 14: 845-851 and PCT Publication WO 98/24884. A purified
recombinant preparation (5-50 pg) of BTLA fusion protein antigen and 5 — 10 x 10° cells

-

were used to immunize the HuMab mice and KM mice™ intraperitonealy (Ip), or

subcutaneously (Sc).
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Mouse Day O Day 7 Day 20 Day 31 Day 53 Day 62 Day 86

Day 87 Day 90 55911 Ig-Ribi Ig-Ribi Ig-Ribi 1350 Cells
WQA2W8076360 | s | g- PBS Fusi on -55911 55919 Cel | s PUF/BE1907/084792

1350 Cells 4050 Cells 1g-PBS Fusion-55919 *BTLA-1g 25

ug/ nmouse in Ribi adjuvant "Cells=I 07 CHO BTLA cells

per nouse Transgenic KM mce(tn) were i nmuni zed over a

period of 90 days with a Tebki2nati on of BTLA Ig

antigen and BTLA expressed on CHO cells ag,outlined in

TablmnunkiztiondS chedadeifor B8ELAKM Miae adj uvant as

a Sc + Ip immunization, or as an intervenous injection

in PBS before fusion. Cells (IxI0 7/ nouse) were

adni ni ster@lisT in PBS. The i mmunjzation sBHédUle s

shoRi-9" Tifie BTLATge Ti"ﬁ’imra‘é"" e n'v‘q oyt or e 1§
Moyse,  Day i ¢ Hav £ Doy 20 BeysloDared, Havs Dayla o038 by 3 911
3T NI NN T Ribi 1350 Sell . 0 iIs g-PB Sion -
ssqigs Eseri BRRbab i, GBY g witHosWEld ol CHiiSsens
*;L=ﬁ%bﬁﬁgﬂ§e's$§ﬁﬁ§fe boosted intravenously wth antigen

3 days before sacrifice and renoval of the spleen. Ten

HuMab and ten KM mice(tn) were inmmuni zed. Sel ection of
Trandghtib kv nihe M were imynuRized oémragpetind iof BIrdaysawith »eernbigation of

Tp.sel ect H or. KM m ce roduci.n | [
BTIR I8 SHhanB AL SETEor G o soto Lt o BT 1e
wasRMmiEhikSAdas RUsSAfuvRRthsRYSH Ehinirhhizddonpér a8lan irftdS8Jus
Briefl ?/ mcrotiter plates were coated with purifie

injeg brforfusion.uSelbn(1 5 G impyse} WeinadminisiersddR in B The

ARy SR P OB el
retrGBGt Al Wieds.( OhOpi%ma Diak sdrécnes beELIBA dad desenibed below), and mice

. BTLA-i mmuni zed m_ce were added to, each wel | d . . .
with #Efigignidden of ani-B gy humap 1%%{0%%%&&%‘%383 &or fygigns. Mice

weré’vI b%&gd f\ﬁ?rﬁx‘?enwtﬂﬁp %&th%?i@(larg ?&é};@}’@: e 3B FAsHRREBHe spleen.

a goatanti= hunman G pol ycl onal anti body
Tendduljlaly atdetin KM miat Kamereinphaspddat ase (AP) for 1 hour

for anti.- BTLA acti vi ELI , e JWe!
Briofl pG L PRfts direr Foto i Pk REG Pt O SRR foftin
frorB HafsfedtB® CHIDMESIs SR RN BENM SRS, 1160 LBivells intshidde° KW ernight then
mce(tm, were fused with PEG to a nouse nyel ona cel |

blogkied avided¥ch (o fsia Ry o FRGTweet @.05vhe Dibiions phigra from

bri domas were the reened.for.th duct i .
BT AT AD s PeterD SHTEE ol it Bl RS bils & nbien
temPérafift CTRCYERS weFORRIhBNWHhZEBE/Tiveen MRl therf insakhtdédowaR a goat-

equal nunmber of the P3X63-Ag8. 653 )

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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nonsecreting nouse nyel oma cells (ATCC, CRL 1580) wth

50% PEG (Sigma) or by electrofusion (E-fusion, Cyto
weu0ge74560) t echnol ogy). Cells are plated at PCT/US2007/084792

approximately 2 x 105 in flat bottom mcrotiter

pl ates, followed by a two week incubation in selective

medi um cont ai ni ng 10% FBS, 3-5% Origen (I CGEN), OPI

GenSHe! SMBPbridoph BMRoRcR{¥03umadn E/Iohodl@neﬁ Awn@mmtoawnm
acid, 4.5 xTO 4 Msodi um Pyruvate,

[ nﬂ‘éﬁ n@ﬂlﬁ@;&;&ipnqgmes,g;sq_atgé@'pweth? K, muﬁs) wexm@sed with PEGtoa

mouﬁeegx'ygﬁto 'E ceﬁ héxg bgée? r‘rﬁ%gr ep 8 H%@%@g{}? rost FﬁWb&if%lé)?ﬁs were

thenapRened f@t}fﬂ gtoﬂu@ﬁomeékrmgenabécsﬁq:ambbéle@,uSmg}e@@ll|snspens1ons of
medi umin_which the HAT i.s repl aced, wi th

spleparteR AT MNP fiecvern Gised & goriud! ’BV“‘E‘EEK‘ AP 653

nonéegt%%gggltbgl 5 ﬂ?gﬁl‘()ﬁ)a JeHE ABERNCRDIS3B L FORTEH® (Bikmh)6s by

e antlb dy secreting hybri domas were
electrefisimhdB; fusion,ceyte Bubsg A\ tecanelogy) (sils iare nietsd af apprapgmately 2 x

A I
10 B e B e TR PR Rl BRI SR St
meddR RbSamEtRC] PH EBSWEI5e; DF ?Eh QGBN)[ O] suppleinieno(Sigma O 5003: 1.1
generat e smal' | anount §.0of antibody i

n tissue cult
x 107Mi Qwals aecticaeidnds xdAaPAsedrm Py Gie, a!ﬂ@%‘f R b

1 ict in,
g% 777 458 B RO S o
50 ngyﬁn aftbmain] ol 0L meﬁbﬂﬂppnimaﬂelyAnumﬁs,@sll&m be

, 3C2, 3C2 6A5, 11E2,
cultioas sednenincshieh Schag it 1plarenpyb T rd e e fere then

f
e RUAPLEI O ORCS Al BPpi n Acra 10
antibbdied. He dntibody-berct B hyBdtomad@e rqbaed, serwsnediapein and, if still
E8D9, .10H6 and 4 ybri donas spect i ve
PosUpa AFRR oo AT i PTG st SR Aeast ice

by IthfN %ﬂ%%}é%%%bagnése&ae ARSIl turEden pnel te (gbmdiae andll
amno acid sequences of the heavy chain variable

ammmgs afrantibodyB4 tmeee efowrmedium fgufistherchargtarizatlno | D NO

S c a
g doiiar foaf (Ala] MR FAR  IEMARgheR
sele@{egfgpﬁlwﬂeuha(%g;ure IB and in SEQ I D NGO 59 and 7,
respectively npari son of the 1B4 heavy chain
i mmunogl obul i n sequence to the known human gerniine
i mmunogl obul i n heavy chai n sequences denonstrated that

Exdiifle2B4 mayﬁzllr%lg@bﬂaufekizhﬁ% oBH VM anegoRodl o 410vA tihodics
germi ne

, a D segnent from hurran gegimégge
3-10, antB4 FAH%SS6ReAC24.:r06MD, ALRZEYR} The
al ignment of the 1B4 VH sequence to the germ ine VH

2- S nc h

of ThEAHA G diBe AR Dol el St ehHR RIS AR of the
1B4 GleIs0g 3@Qt KEIB, BaBj DIED, BﬁD’Qpl(lHl@aM@%mnocdmabﬁnuﬁ@éles were
obwﬁgﬁgg B BITID, :3Ec'223c5'a 62331 1S9, $51i8 M b Bybridomas,

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 1B4

are shown in Figure 1B and in SEQ ID NO: 59 and 7, respectively.
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7, and in SEQ ID NGs: 14, 20 and 26, respectively.
Conparison of the 1B4 |ight chain i munogl obulin

WG waenseo t o t he known human germ i ne i mmunogl BPGTIUE2907/084792
i ght chain sequences denonstrated that the 1B4 |ight
chain utilizes a VL segnent from human germine VK A27
and a JK segnent from human gernline JK 5. The

al | OBAHsoR bf tHed BiBkaW: clatimnasdaulinscgencd fortke kown
A27 sequence is shown in Figure 8. Further anal isllﬁfheav
humanegenphine immysraedohudin hsr HChaHESeRATAES ‘i%‘%‘iéﬁ?%‘? at‘%%e Y
eq Lnal } t ; gz @l S¥pntint B h
chal S0 £ B P (P, G2 DT S o human
germiligel8 69, i a5 s@man olmnSEQ gebni@sTH 8D, Thealigngnepg of the 1B4

VHspapGe b pemmen 2Tl S Ee 7 WD Shdtysis of
the i%gg Rg @é@eg& Bk ih8 KIB& syReM@f CHIR aepdor2detératpeivhileioythe

nucl eot1 de and am no acid seguenqes of the, |ight
deliphation ofahé biaivg chagiGIR bICIBRHINGE 3 seqions asithewy i GEpgss 14 and

and | D 60 d : ectively. Conparison
7, 36‘2 1t EEQE%bﬁ'egg) O@‘P}%\?&f rférﬁ”?ﬁt?}o? ‘obul i n sequence to the

KN owBmpatigen (Feiem BNkl ehain aghnhoglobulieseqyench & the known human

sequences denonstrated that the E4AH9 hea hain.. .
gerppling jiparineglobplielight ghain ﬁ%ﬂ%ﬁ@ﬁ&ﬁm@@mﬁ%@\yﬁf gé"r; ljghtchan

i Lo, b At K HgnAPF8MAthuman

i T e B R P B A S o
gerviiing ORUe e dlignivket afaherl BA& D\dqRento tethggemelénd ¥K ghblwequence

in Fi 9, Furth 1al ysi he E4H9 VH
is G AS FIRBrad AT SRR SR O BHUEE SPHE A FA P of
cd&e*glb% fAelineabh 0 Bfihd ReinBamwbLFehaight ORffh CBEORZIRWand CD3

regions as shown in Figures 2A and 9, and in SEQ.
regidds Eshovibin BlgdreahB aBd 3, arelsipSdiQ U Nps: &@Q@,ﬂﬂgfénregfectwely.

the FAHO |ight chain | | obu}, . .
ot heti B ap iR TTARSE SR 8 RS RIE Roh Peon of
E4BOGHENMSS i FTRAS bAGhath BhatIDke: BAHA 2, irgipectitedy.n

utilizes a VL segnment from human_germn ine, VK ﬁﬁé and e
JK Jbgmeeieotideand amimmacid pequpnres 9kihg lightdal) Yagpeee1gp ©

e E4H9 VL segugpce ;t ' Liwgguence
E4fB % dinen FRIEOR g W0 sEAAEROTE ys%{ge Sedipeiance
seq@RRfRriss ¢tahé ReHKabaty dyistienmofbgobRin egjuence to the known
determ nation led to the delineation of the

: | j ght
hughagAnCDR iMepResRRBlITCIE VY €571 aedugcsmonsiFsd f@@ﬁ‘ég B30
he%ﬁrdchgi%’ \ftfef%?s 4 Q’Hsfegn’fea @Qﬁ:hulﬂg.n it ife VHPERN AT basalant from

e nuc I de and am no ac ences of 't he heavy
husBAigBrmvitel 3200, @nd agHorgaEntFesn Anmas gowlinedHRbtg uThe @ignment of

and in SEQ ID NO. 55 apd ectively. The ..
the A ST 180808 1 HHerEar e Bty L NEEn e M i figurg 9, Fpether
i ' jyBtefi GFUIBR 3&kiemdetbiinati
el PRUREHFY §1 Sprgipusions yacl amm ifbagie an
leBGahh édingatidresfithe heavyebhioliDR h Gl endteDB gegiprs dersbnn in
Figures 2A and 9, and in SEQ ID NOs: 15, 21 and 27, respectively.

Comparison of the E4H9 light chain immunoglobulin sequence to the known

human germline immunoglobulin light chain sequences demonstrated that the E4H9 light
chain utilizes a VL segment from human germline VK A27 and a JK segment from human
germline JK 3. The alignment of the E4H9 VL sequence to the germline VK A27
sequence is shown in Figure 10. Further analysis of the E4AH9 VL sequence using the

Kabat system of CDR region determination led to the delineation of the light chain CDR1,
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human germ i ne i mmunogl obul i n heavy chai n sequences
denonstrated that the 3C2 heavy chain utilizes a VH
W@ e@s®emsed r om'human germ ine VH 4-59, a D segnRCt/US200T084792
human germ ine 6-19, and a JH segnent from human
germ ine JH 4b. The alignnent of the 3C2 VH sequence
to the germine VH 4-59 sequence is shown in Figure
CDR2. anf @D eEicaBat sinive: iafFiglies ZC2nd/b3, aad)ireBEQ 1D Og 40hend 47,
Kabhat system of CDR region determnation led to the
resppsfivélgat i on of the heavy chain CDR, CDR2 and CD3
r eg . L. AFi I
N@myl@c?e%éﬁg %Qé@azxg{ho dc%e@&n%éﬁ @HQCCO fdavy@Rsin vﬁnaﬁﬁ@rhég@m of

respectively. nparison of the
3CBE2 shbghtn BigaieB A andincSEQBONG: Semdénmspeativelye known

e P R G QRS B i SRR Gon of 2
are SROWE M FibhRMBMIER m%nb NTR 6YKnb b, &sﬁéﬂvﬁ¥.~] K segnent
from human germine JK 4. The alignnment of the 3C2 VL

seqUemparison of the &k davy ehajk immugogeljlisrfeauanse EhibaAnpwn

Figure..l2. Further I I4S. -
el RGOS0 IR blailekBfteO bm i ARAMER 6 SCaheavy
cha‘(ijz%gﬁl%s dafH E@Bénﬁ ﬁoﬁlfhxmml:_ denghihe V[I;Iafi—ﬁ%,ﬁilﬁilsegm@md _ nashdnan
3 regjons as shown in Figures 3B an and in

e ARiOaS, 98 & 3 pogingt dimm bageemar 1 #hrelhe RHEamentsl the 3C2
: ) T bt ahai ori _

VL EVETES e, WO

of tNO3 Ca NV Hinehutice ustgpbe Kiabat systeGafiIR sagiorodeterhenBionded to the

ety S B RE SR 05SSR S ORI A e
11,980908E0abAdos R, 28 NRd 8§48 pet@hly. chain utilizes a VL

segment from human gernline VK A27 and a JK segnent
f r ofpmpansengd it 3 CRlig chain Thenabglghwimsequénce e thgdrawyhuman

oo RO st B B T e 3 SR e Do
utiliges A0V IL B nieAPBbmINSiBPefthlikeDRKITEIH Bid 08 SpficAbirbhuhee
to the delineation of the |ight chain

CDRI', . CDR2 .and
geraze JKdt- ohie alignaaigf the3 @2 b equace e gormlinegV Kl 18pseruence
. D e 2 . t H | .

e TR 2 B SRl R UL v
of CB®i regioaldeAbinatieén kbawthel deliftagion of 44 1ghtchain SBR1L DDRQ and
56 and 4, respectively. The nucl eotide d anino acjd
CD5gggiens essshepntip E1gurestB akhl In 29diig @3@&1182} "olfa%a
L&veRown in Figure 4B and in SEQ ID NO 63 and 11,

espectively. Conparison of the 6A5 heavy chain
i miThe ghdéutideand emireneéd tequétives khthahightsiaim geiableiregon of 3C2a

ary VB AR I b Sse 1o PGSBS By om banan
g_efl giohgsgréééﬁ FtROICE 1R BAR Thmlih Qb BNR RHIBRRe BLhEkhH®:

n
a JH segnent from human gerniine JH 6b. The
hwaki genrdime imnunhglobulén light chain sequences demonstrated that the 3C2a light

Ies

chain utilizes a VL segment from human germline VK A27 and a JK segment from human
germline JK 2. The alignment of the 3C2a VL sequence to the germline VK A27
sequence is shown in Figure 13. Further analysis of the 3C2a VL sequence using the
Kabat system of CDR region determination led to the delineation of the light chain CDR1,
CDR2 and CD3 regions as shown in Figures 3C and 12, and in SEQ ID NOs: 35, 42 and
49, respectively.

The nucleotide and amino acid sequences of the heavy chain variable region of
6AS5 are shown in Figure 4A and in SEQ ID NO: 56 and 4, respectively.
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VH sequence to the germine VH 2-05 sequence i s shown

in Figure 14. Further analysis of the 6A5 VH sequence
w2008 7ashe Kabat system of CDR regi on det er m nB€T/082008084792

to the delineation of the heavy chain CDR, CDR2 and

CD3 regions as shown in Figures 4A and 14, and in SEQ

ID NOs: 17, 23 and 29, respectively. Conparison of the

6 ASTHel iiofeo @AY ARy B&Q's@dﬁi&:hh& of %Bl%,ﬂﬁ 8hdiR vhiiIKRGWA of 6A5
human germ i ne i mmunogl obulin |ight thain sequences

are demwmtﬁlgtreéBtalmdnn SHQ IBASOL pYhed thaespeciiviels zes a VL

Bt e D e S

humcgéﬁﬁn@e bl @riifheas MKinAdudCaEntmistfies HRMNeIGAS heavy
ure 15. Further anal yS| s of the 6A5 VL sequence

chaing tifges ¥ eBmencyarm Smen ScmRInecd arpa i Srgmiva oM (hehuman

ger d ?qu%lﬁi'sapJgﬁggé nPfrfntnnﬁera'n%g ﬁ%aangl?.gg{he gﬁ@ﬁlﬁ%ﬁ%ggxe 6A5

\Y Hlsa;d‘dmse to4Be gandingO/H Q%meqmdnveis)shoﬁ?hm Rigateebt. | Klethanahalysis
an no_aci d sequenc f the hea hai n vari abl e

of t?egég% yThieavanes uaing tasbabat pyotemm @E DR efepmugappy f5d to the

dehﬁQtloﬁZ)f 8heavy EI‘?&?:P@@R VEDR? MG RdeRRk 'ag %@Hﬂm@g&}@s 4A and

aci d sequences of the fight chain variable region of
14, 1116E121 %@Eh@m”ﬂﬂg@%r@&mdyl n SEQID NGO 64 and

respectivel y. i.son of e..11E2 heayv
50 b1 e bas TR 84S Mo Ehod it R o R humman
germﬁmliﬂﬁﬁh&ig%liuﬁnh@ﬁvwaﬁh@q{jaﬁ:@ﬂ&@ﬁkﬁﬁ&a@@ e e 614 BHglitkRBAin
the 11E2 heavy chain utilizes VH segment from hunan

utiliges #VLregwentdran humapgerayine ﬁfK ﬁ%’ i grBrsegaent frgre human

s 20 SO TED L 0, AR 05 O BEE o en

is sEovdOingtigae ns e Fugh&hawysis of FHegSLHSGVIJ, Bequetitd ﬁ@ﬂig the Eiia)bsﬂ @stem
of the 11E2 VH sequence usi ng .t he Kabhat system. o

of GLR regorydaterrHnation; lethto thy delimneatien ofdhe Helficham PR { *@DR?- and

n
CDEfths &t higuleDiE TSGR R SPLIPNGS: A0,
respeefs‘méy:tlvel y. Conparison of the 11E2 |ight chain
bul.in e.uenc. to the 0 human er. i ne,
| OGEBatfs A rae e o A A AEa AR ingrof
11Et2r!1?e drba thirg8lre ggﬁdnﬁ iNSEQ EER 025 Y hn&?%?ﬁ%tnﬁél?m human

germine VK L15 a JK segment from human gerniine
JK The ntkkeotiflé grhamino etidtsbeuenddsd e léghy akain eatiable tegion of 11E2

are B g athio perg SERERIE 0L ST b ng i ne

Kak@imﬁdiﬁbﬁﬁf@x@ 1@@&5@@ dhﬁmd Fd)%hhl@ﬁedu@ﬁ’cett@ thd@own
delineation of the light chain CDR2 and

humaé@eankn@m@wmﬁpbuhn hegjor dsinsBquandesidemanstrates &EEQGI IDE2
hea%am \Zﬁlli‘ég' aw s€ gmen‘i ?r%gnel%}n%a\ﬁeéeﬁnlme VH 3-20, a D segment from
human germline 3-10, and a JH segment from human germline JH 6b. The alignment of
the 11E2 VH sequence to the germline VH 3-20 sequence is shown in Figure 16. Further
analysis of the 11E2 VH sequence using the Kabat system of CDR region determination
led to the delineation of the heavy chain CDR1, CDR2 and CD3 regions as shown in
Figures SA and 16, and in SEQ ID NOs: 18, 24 and 30, respectively.

Comparison of the 11E2 light chain immunoglobulin sequence to the known
human germline immunoglobulin light chain sequences demonstrated that the 11E2 light
chain utilizes a VL segment from human germline VK L15 and a JK segment from human

germline JK 1. The alignment of the 11E2 VL sequence to the germline VK L15 sequence
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The nucl eoti de and ami no acid sequences of the heavy
chain variable region of E8D9 are shown in Figure 6A

W@ eesihomns8EQ | D NO. 57 and 5, respectively. ThePCT/US2007/084792
nucl eoti de and am no aci d sequences of the light chain
vari abl e region of E8D9 are shown in Figure 6B and in
SEQ ID NGO 65 and 13, respectively. Conparison of the

is slﬁ é’ hSANY 1 2hBiher BRI PEObORN I B2 vqacaéqmﬁe uging ke Kalewsystem
unan germl i ne i nmunogl obul i n_heavy chain sequences
of CiRmgatnrdetapinatian lade tiRadbdinpaspmo! élrfﬁalilght ghaip ﬁg%l’sl &R and

t f h

o} AR e R R SR 1 o py Oy e o ST
reSp'&[‘@}q}} ne Jrl;|1 6b. ;I'/E'ezaloggnnent of the ESDQ VH sequence

to the gernline Fi

18 Theawe Refdeang g acid s?q%%zﬁ‘%%" thoshe ot Bi rrblsEion st

o L e

r eg ihemsiclastidhadranino Emg I@cglsn@.&oﬁﬁrd: I@I cleaingl variab8E@gioD of

.19, 25 d f th

ES T Shvighin FARE S5 49 %&ﬁo@twﬁn%gga%iﬁiés'a%gﬁx known

hu @d?n@%fs@ﬁ bi'ge E@E‘Qr}{é go b &mamglowhalséq@ﬁmnﬁ@mwn
denonstrated that th 8D9 light chain utilizes a VL

hunsle@wmlhnéf imonurteghabuliy écemm qhequmves@dmm@stme% thghih§tE8DI

v IR OSSR o gl SO SATER. 00 DS

hunfah@eFR1idS3 - 16UndRerH spaledsrom dlundah gD M 6iseqhe lahg)ment of
usi n%the Kabat system of CDR regi on determ nati on | %
the E8DP e ersfueprede itesrecsmlipp ¥ H 2 Qﬁﬁeq&ﬁmwémm napgreg§y Further

anal&D% ﬁ&ﬁ% @9 gg s%axgﬁv[‘@% hgln g}%g%at%lﬁ;c/ gﬁteﬂp%éﬁR gg 'tdIQteg‘EQatmn
led e dolimtatiGCoLths ﬁenwrtmefn @DR1 EDR2 amy Cti3akgiousnas sioha in

region of 10H6 are sho i n Fi 2 1A.and SEQ I D
Figher 66318 14 in SECLLLNLDa| § 251 ShuEmBITaE and ani no

ac :_gorﬁﬁzg GEfhe %869‘1%1 bk b}%m lrﬁﬁﬁh&gléflﬁfli‘n@:@h@enﬁ@w 88 k8bwn

ovvn in 1B and SEQ | 84 and
hunYaEx gerrehpmmtmmejgyobu@o gt cplmmseqﬁertcmdé_tmtrh@é\ﬁ}at e §D9 light

lin se pce to t i
chairHHIHBER S EREHOR PERAR R U oTo A AL Rl g uman
gertllfe J0 IZI»B The %Mgmﬁé}ﬁ lof tHEIDZ B, s8qudicSRARE Bérndline I WIEN
germine VH 3-33, a D segnent from human gerniine

seq@snl:@ is sin@nan Figuse trefurtier mlm«@fﬁh@; EBRP Veseqvemis. usingdhe

nrren t he
SRR Rl G SR LR P B8 APl AR M com,
CDRD ahf e DEEBioWths@auans Figisds B ddiel dabdin SBQ IDMNOS: 3®DRS and
regi on determ nationled to the delineation of the

52, h@awlveh’al n CDR, CDR2 and CD3 regions as shown in
OGRS e R AR o Tt
10H @2 BRGH© biJF igfreR AUAAGR SBQ N Ok 88wnd 74, respectwely.

The nucleotide and amino acid sequences of the light chain variable region of
10H6 are shown in Figure 21B and in SEQ ID NO: 84 and 75, respectively.

Comparison of the 10H6 heavy chain immunoglobulin sequence to the known
human germline immunoglobulin heavy chain sequences demonstrated that the 10H6
heavy chain utilizes a VH segment from human germline VH 3-33, a D segment from
human germline 3-10, and a JH segment from human germline JH 6b. The alignment of
the 10H6 VH sequence to the germline VH 4-59 sequence is shown in Figure 22. Further
analysis of the 10H6 VH sequence using the Kabat system of CDR region determination
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human germ i ne i mmunogl obulin |ight chain sequences
denonstrated that the 10H6 light chain utilizes a VL
wae@s®emsed r om human germ ine VK 04, which is cPEBERI00BOB4792
as a pseudogene. However, in this situation, it is
actual ly being expressed. The 10H6 |ight chain al so
utilizes a JK segnent from human gernline JK 2. The
led%iﬂh@ﬂalﬂn:hti@i oﬁﬂheﬁwfyl&hh&b (Sleﬂudtibﬁzhﬂdﬂﬁﬁ ggions ziisnﬁlo\m i?
. 04 sequence is .shown in Figu 2 Furt her analysis o
FighsS PR v S8 duaRCADUNPNG b AGHABHIEHFSEE of CDR
regd ' 181 j ' ' o th&Rnown
R B e e e
hunfeinguerrelnihBnamgl8]in dight ¢hainSEQi¢roeNGmorgated thiat gredl A6 light

respectively. The. nucleotide,an I, No, .ack d S
chalgrfies 1 VgreeRAdiiion) QPPABECTPES: o Oar b SPORERS i
pselidbgEhd W e diCiahek ditlaRBQit iPaddelllyOidNekpfsed. The 10H6 light

respectively. Conparison of the 10H6a |ight chain
Chainmimwgizcb@l}l‘/ﬁ(ﬁegm Eioprhyrpar grsmkine vk 2nuhbmaligmant ppthe 10H6

i munogal qpbul in.li hai n . tr ;
VE RGN boing U 0 B PrSREUERGERIERRAD! LR bt of
the gEHBVINgqicAZSingriick KabbiKsEegmeNCDR epiohueenmgrtioh laido the

The alignnment_of the 10H6a VL .sequenpce to_the

JK 5.

deligetigmiafheVkeASHAIS bl SR SATEHOA IO AgaRevR i Figres 21B and
is3. ©f ; ing th

23,%%%{@%%%@33'8@ ald® 18H8ay iﬁ.sequence using the

system of regron determnation led to the
del Tireaicieotidofnd dreinbiagidtsequreaces (IR ligltOR2nandalgpsegion of

[ . SI ' Fi 24 d i EQID
10H g Gipviis Hagiie 810 ap BpRER ) i 11 et Fab ana
am Aompsidn EHLQDERT 1ight it REAYIOLIMAIIA s¥@leh@oghe known

region of 4C9 are shown in Figure 25A and in SEQ ID .
hunN@ ge@Blinn tnidsnogiaspiedightdian sefhences déraenstigedahal tad Hdoa light

aci d. sequences of . the |ight ghaiw.-vaj-4.ahl e '
cnafiey i Ea SRR i Bl SR Vi e R TR R buman
gerBfine NESPEThd MBInhenCOMRAN OHONVOfsellidicd (Pthb ganylinel K 27

i mmunogl obul i n sequence to the known human germ i ne,

seqpenea roglonmun Frewe ady Farherpnalysis o des! Wiaons feaencs ysthg the

8157 PN L B R Y SRR et o,
CDR2:dd GDBregiodklas ¢@marih Figwes Higanl e and im$EQ HDAHOs: 1396 and

al i gnpent of the 4C9 VH sequence to the germine VH
97, pespscts€luence is shown in Figure 26. Further analysis

of Tﬁben%ﬁ%%ﬁ}{é'a&?&iﬂ%%%ié%%go f%@@ftﬁ@ﬁ@évgﬁﬁk%ﬁ}i%le ERon of

regi on determ nation e delineation of the
4Chem\sfiowh &i RighiBRISA £0RA SHQIIICN®:98gindBS, @spestivelp. i n

rF ieg g’?‘? 5%9.? %%gﬁog’g stgguq%gg @%@@Zﬁ%ﬁ@@gg@g bf 4C9
are SHEWA ﬁgﬁbiggﬁlzgsg A SREAT RO: bg aka Q@I}e{;}é&mlﬁef m i ne

i mmunog I ght chain sequences denonstrated that
t heCdpatisoghuff thehi(ihhaavy chae snamunbglebylinessyudnco i thakaawn

hurian gngr}n ine }/rgmﬁrzlgglogulf]nlﬁeg%g %?rg sgqqlgrggelg dChon %{ew dl(ﬁ%h@ 4C9 heavy
chain utilizes a VH segment from human germline VH 2-05, a D segment from human
germline 3-10, and a JH segment from human germline JH 6b. The alignment of the 4C9
VH sequence to the germline VH 2-05 sequence is shown in Figure 26. Further analysis
of the 4C9 VH sequence using the Kabat system of CDR region determination led to the
delineation of the heavy chain CDR1, CDR2 and CD3 regions as shown in Figures 25A
and 26, and in SEQ ID NOs: 87, 88, and 89, respectively.
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JK 1. The alignnment of the 4C9 VL sequence to the
germine VK A27 sequence is shown in Figure 27.

wao-enoslaisemnal ysis of the 4C9 VL sequence usi ngP@TES2007/084792
Kabat system of CDR region determination led to the

del | ti t.ch
i Oeris atbACS e i s ianlin 7R SR yuman
gerrﬁl%e in®Runc2lobuffA ¢ ﬁ?ohafn%%&@&kéé’@érﬂons%ﬁrg{a@ th3:4C9 light chain

_Characterization of Binding of Anti-BTLA Human
utlhmﬁoUL@naherArﬁtqnbbmn@sgdrmlmh V&K éi’a’rqu I’e segmiend frogn human germline

i Nni.t n Ki netlc T tibodies
JK a‘j 9 %ﬁh‘f/ggp g/gao?,egu%%g %g‘xe §e B}/iﬁ(gxz}n%e&mnce iS5 shown
in Faige 27 hFthHet @il 6f tBx a0h NEdsdaperice Aing YhOKBbAL )éystem of CDR
Binding affinity and kinetics Anti-BTLA antibodie
regige d@e@waatm led iOZTélé delgpeaipn phibelight %haul @Dﬁd» EREi q@étqle%

[ [ c 89. 97EgE
regi urigfSﬂg rec el\é%gﬁt E&%ﬁ{d@ﬁ‘%@‘% usi on pr ‘otérn éQSYeSpethely'
covalently linked to a CVvb chip (carboxy nethyl
dextran coated chip) via prinmary am nes, using

g%@ §ar %@Egtﬁﬁg%séfn@ggﬁaﬂf@d ﬁ%’tfjA ﬁd’w?ﬁ{ RidndERnkY

ant i bOdIz’ﬁﬁlbdﬂldﬂBS EP buffer (provided by Bi acore AB)
at a concentration of 267 nM at a flow rate of 50

m /. n. Theat i bo |a1|o i.cS

ol geerene Bridti et ARS VindR Sadics ST enbhBE - AckibRies
werdBgarhigbd W’Bgacfn%ranay@s n E‘it’?‘cﬁn% i lﬂ@tm@%%@ %}ﬁEﬂUGH wbRexamined by
di ssoci atl on curvesS were to a 1:1 Langnuir bi ndi ng

flovrexderinetusi ng Bl Aeval uation software (Biacore AB). To
mnimze the effects of avidity in the estimation of
Bindihe affinitdiand koenisg ants, only the initial segnent of

dat di. i.at] d.di ssoci atian .
onaueB LARREP up 2 PRRRRH A R o R B Dl Pl by

Biadgé %dl@s&e(%&fo?e ﬁBOW?%éa'I‘a §%H€n)3 Pulifibl %‘ec@mbi@nt Mass BTLA
H and L chai ns i aCore Heavy Light KD Chain Chain

fusiq@h progein vos 9@@1€>ntlmmgedvt01\ﬂa€b45(®)p Waﬁ@xy D)eﬂWA@extg@coated chip)

23793. 4 .50541. 3 tE4 16 9%@
via P 235 £ o9 e Sy 1 ORKeq pipiscore.
Bindif&hwal nfedsud b0y l0wagAAS aibodies in HBS EP buffer (provided by Biacore
AB) at a concentration of 267 nM at a flow rate of 50 pul/min. The antigen-antibody

association kinetics was followed for 3 minutes and the dissociation kinetics was followed
for 7 minutes. The association and dissociation curves were fit to a 1:1 Langmuir binding
model using BlAevaluation software (Biacore AB). To minimize the effects of avidity in
the estimation of the binding constants, only the initial segment of data corresponding to
association and dissociation phases were used for fitting. The Kp values that were

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 237934 50541.3
E4H9 igG4 0.13 23692.3 50916.9
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Bi ndi ng specificity by flow cytonetry Chinese hanster
ovary (CHO cell lines that express reconbi nant human
WBTWA0A56@ he cell surface were devel oped and UBEHUS2907/084792
determi ne the specificity of BTLA human nonocl onal
anti bodies by flow cytonetry. CHO cells were
E8DPansf ect edigsat h expressizggzpbasm ds containing full
| engt h ¢DNA encodi ng transrrerrbr ane forns of BTLA
18RI ndi ng of { ant p LA fydgmp nonocl onal anti bodi es
jchas assesse y m&g%tl ng t e transfected cells with
he anti - BTL hurm nocl onal antibodies at a
6101 nM6PH066 3905.Ghe anti bodi es
wer e i ncubat ed W|th 105 BTLA CHO cells for 60 m nutes

Bin%@ égecc‘iécri]t FEE% éoé% E?ﬁ.e% gel s were washed 2X in PBS- 1%
| abel ed anti-Human | gG
( J &ksea hhmsotoRes EHON cdlDBnet tHd <R983s reddiabib&X e BTLA at

term ned aphical ly plotting. the an
the %q?bwrfégecwﬁr@ CV?%PWWS?% éet%v%@e ﬁh@%@/ GBI human

morﬁl)'afo'n bS&@é:@ynﬂB@tc&%réﬁ\?/‘ &g EMQ{%Q&HF Bred Wil pRession

(G Pad sof tware netric anal yses were
plaSpéds‘ cmntmmingl §ilhigngth E&B@Aﬁﬂ@;dlrfgi toansmyinbreat rfgm(thfdi'HcA Binding

ck n, San Jose e results e. cted in
of R gyl ATDR ki s Eronst Buipr bl st Sy i ahatfegfc
tranT¥&MI bé1Batieh Bk Afi IO h&8hh SoESNHRR hiltbdRdsld a EBBcentration
ability of BTLA Mabs to bl ock binding of BTLA to HVEM

frompg§1 @M@ QfemMr riheeutibydiesAss inowbiated vathpi0 SIddh 65Q hféls for 60

minISEEE Bl B LSR5 18) B samed i

PE lab&l&dinti-BlikAn GHO(Tekdon IamehuaRksdagdyl 08t 1 15a0989UThe ECsg was
concentrations were pre-incubated for 30 m nutes at
deteemnﬁﬁ @raphiallp by plaging the msen Alopeseanee ity (YFDR/gswD the log of

the @fﬁbgﬁ ,gﬂg &éﬁ)us PrAYAGI ﬁlg L&ﬁ@gl hbsd &)@c@@ d@g%v

I ncu or ano er 3 s were was
cytonmretirBSralye BSAce p&rﬁirlhedmﬁmga EAOSIAattalyrﬂdvWENbﬂngtry\@Becton
detec after stainin cells wth
Diclgpsony, %f%g’ﬁ&%{@ﬁeﬁﬁﬁﬁ?}wtg%@%%‘f? 28050 val ues
___P_@l_@%ﬁetﬁﬁftﬂkﬁi‘ix QhﬁBBﬂﬁ@k+MbH§i@ﬂM Dokl 'l ﬁg&‘@eﬁﬁ
Pad Softwar e Results are depitte i gure
28B and EiﬂpgeasngEUJAExarrpl e 5. Determnation of

anti - BTLA Anti body SpecificityAn ELI SA assay was
devel oped to verify the specificity of a panel of

antfihe Bty SMBTRANISS th BlockendRId 4f BECARS ‘vamdvésoalsﬁﬁ ow

that there is no substantial cross-reactivity with
detepmined biriseY, endfs expres@Uzg theerincentrstion of epti-Brid.A BG ®block

| at es £ .£0a rnj ' Si QN . prot.ej
hale Ry ESp R b RPN ER UYL e T B E A TR 0P LB o cens
and &R dY QE PG cfn@déhirélndﬂs] heedpRsinéutaed ho3h Aemires AA° T, @A then
of human 1gG (Tabl e The pl ates were washed and
0.5 va/wi k@@nﬂ@e}ﬁdﬂ}iw 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). ICs, 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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speci fic binding. A panel of anti-BTLA anti bodi es and

i sotype control antibodies (Table 5), and positive
w@ovBondsedet ect i on anti bodies (Table 3), all dedTUsTOT/aB4792

1 ug/n, were added in duplicate to the assay pl ates

for one hour. After extensive washing the appropriate

HRP- conj ugat ed detection anti bodi es were added to the

I .
3, 10 4G G LS 5L St gL
antﬂédﬂ\&)foﬁ&egﬂﬁﬂ rbgor fyt tochbwdien shdry 1srreas$1bstemtmi fcBosadreactivity

.. 65 cQ d. Table 4. Error! Objects cannot
wit ‘Errr%%{? ‘g‘F‘n femyyOf 8°6PO6tes. Table 5. Error!

DjggEs Sp‘iﬁw&e REatel 6adrRth HRAMEEGb hrotkidd &Jngisﬁﬂ’gj@tsthe I'n

conpari son to the BTLA-specific reactlwtét hat ™ was
extradsdletay domifs glin panc? QﬂCEZQ aReptot framidy makscnlss Susbd tatheibsl

pr TSR AR 05 SALSHo PR 2 e o

spedif'@blﬁi@ﬁ‘l@' A0par@Nbf aBTB AL AnntibeHELdtiesY cd’h@xfoeantlbodles (Table
specifically bind to human BTLA. Exanp 6: Treat nent

5), anfl popitiye gentrol Aetectinrduiibodienglabit 3)- éiré%pta%tq beginds Weigadded
t
in dj RO TR b biRer RGHE B, MR RGE RERER tidhobiofRiae
HRELOgagatef ddteionnhiibaliésesere addadno rthcgplawt for oe haur followed by
ositive control, an anti_-CTLA-4 antibody : z used

washing agd dealoRmnt BeiBe és3 haveterIst 195 GTAHR b Subshease-
I jes, female AJ mce
Op tgﬁpd&glr# 121 %éu}[&n Eso%fétsgglg{ {E&E&rrfan aboratories) are
Tablad#dom zed by weight into 6 groups The m ce are
anteds cut anequsly .i.n th ht flank with 2 x
Error RvA AR B Gearaanen buline ARetRved | n 200 of
TabRMEM nedi a on day 0. The mice are treated with PBS
vehi cle, or antibodies at 10 ng/ k% The animal s are
Errqnb@émby:ammt bapeaict drooatditing Eeldicodessi t h appr oxi mat el y
200 m of PBS contai ni ng anti body or vehicle on days 1,
4, ' .
ar 38 sE B B AL R BaS BTl AL AT Mo B B0 BribdEs 204 &

29Bhmb&e wag @o s(bstantiabeoty- téhcthfmnﬁi’tle En}l @ﬁhe ()ihé) Cmm‘f‘mﬁﬂy member
anti-nmouse BTLA antibody and (v) t 1y hu

recepfors tegfefl AThasgaesyte ndigads thahthe prisd Of W%@T\Mew}tgboﬁ@fs tested here
speélﬁ {ykﬁ’ﬁcpwtﬂ'ﬂnﬁaﬂr BARRroxi mately 6 weeks. Using an
el e

ctronic caliper, the tunors are neasured three
di mensionally (height x wdth X | ength) and tunor
volune is calculated. Mce are euthanized when the

S e Y P

Bi ndi ng Characterization of Antibodies The binding of
t heMitBdmpladtdd withGPcan6ekbys thide? asniteatddHa vavot witlo aite B T\

antibodies to examine the in 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 tumor growth in 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
pl 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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reconbi nant BTLA protein was exam ned by Bl Acore(tm

usi ng an anti body capture nethod. Each of the six
wW@eBABFA nonocl onal anti bodi es were capt ur edPCEUSZP07/084792

anti-CH, a reagent antibody that is specific towards

t he heavy chain constant region 1 of human anti body

PBY @yitraning @mdmdyrqmgmgle oBrdark [ cbrdeandil 1o Hegh group captainsd)
wlrx\é\@s ﬁncP @%% ougs cons%ggr}fg%eé%%ggﬁ% é(’mtgﬁ %ﬁ%@g&@ (ﬂg%z)ntrol

hanGef [¢@div) hhmb@s eai-adutdBTEAcnddody armmb) tHei fnﬁjz homan anti-BTLA.
procedure recomrended by the manufacturer (]£4, .
Themipe aregtanitogrbtias ook pr HPer Banes Oéapaﬁ%}%%ew weeks. Using

an e\ﬁ%%;h@m%%ﬁﬁ }%@Rdrﬂ&ﬁ afearﬁgésﬂ&dftﬁl%@]d;m%}% B(ewi%ﬁ?ﬁ
en captured on the anti-CH coate chlp sur ace at a
lengith)oand rtaher oflurh® 1small<milaned ovlid@. ape duthamextdewheh the ghars reach

concent.r onbi nant . hu BT A fu5| on protein
o Bt R e ) Lot BV BRECHER 0 BB B dy Tor 4

mnutes at a flowrate of 30 m/mn. The antigen was
allowed to dissociate for 10 m nutes. The chip surface
Example i7e gaditiona BindingrClearoptecigatien of Antibodies. of 30 mV
NaOH, followed by 30 m of HBS EP wash. |sotype
controls were run on the chip, and the data used to
subtheatidiROBf the e Blf ECHYI ITH, 68.5, N2 drilel (#xpartibatiet o
were carried out on a Biacore 3000 surface pl asnmon

recqrel i Bdd-4 POl MBhexay8eh by BIAsYr R eing %antsb@fiv RARtarey

t
ey DO G B PR B BB R o
a redgdnt entbody Bian thi pgciit fowndrtlythamda¥i chain emsaht gidn- IBIl Aiman

aniy 25 Ctgns FEBRE Sk o RGTHan A Gt biyes coated on a
CM@%BW YO(}'l‘)npﬁl ?&Eédrﬁ{ G@d’é\}:é)trlﬁ%ﬂ 88H4tl %610@973}50'111%3 ’I‘ﬂe coating

abdve) that the antibodies are capable
wasmarrchdnglt biset ohitlgghstarfdaidhinimpobib zatiomemo @R remmmnd?dtte'dhe

map e aRoh T LA o e P bTfe EPFUShaieaR iy

conéém%a%foﬁfsqw@ﬁg g Ilb‘;%/rhn \E&@@Q&Hsmén chptutthiofihd H1Ri-CHI1 coated
antigen capture nethod was used. This nay be due to

chIII hﬁfaﬁamta fibvadtratt lo€ 1upd/mtio fyr OcBptnineteng single eopekniratidrhos

npl e does_not have an body avidity conpo
recqrRbIA HPERE %ﬁeww@@m@?b aStlwgcta%f OFErBARER gibody

for %}J {}hﬂ?% LSRG IANEEF (Lﬂﬁrﬁ mnfﬂé%ﬁ%@r?wﬁ?%ﬁl&ged tB%&@&bt%?%gl 10

erences 1nt ecu ar “recognition process
mintitts. TR ship aurfasetwadgeappited £fikr each dyeleswith a6 aLaff 310heM NaOH,
versus antigen in solution. CLAIMS W claim 1,
Follgwges bt S horHARS et Ay donBokayvers partgn the chip, and the data

o A RO A PP B I s R Bcor

3000 @aﬁicegmn@fn rbdiRah@d ih@Winiht RISEREBIA®E CodjolBofidaretv03.2. Data
human Awth a KD of 1 x 10 7Mor |ess;
analysis was carried out using BiaEvaluation v3.2 software. The results are shown in

Table 6 below.

Table 6: Binding Affinity and Kinetics of Anti-BTLA Antibodies to Human BTLA

Antibody Kp x 107 (M) konx 10% (1/Ms) Koge x 107 (1/5)
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(b) inhibits HVEM bi nding to BTLA; or (c) does not

substantially bind to human TrkB, CD28, CTLA-4, PD-I
W@eo0BQWS60 2. The anti body of claim 1 which i s PCT/US2007/084792

full-l'ength antibody of an Igd or I1g&4 isotype. 3.

The _antibod

of claim1 which is an antibgdy fraghent

or H34si ngl e

chai n %ht | body.

4. THEYnNt i bod

y of CT% m

- rermtrt
ofE X 10 8N

e dllll Uy UII
V or I(t:)sds(?8 5. TH

Ub [UA Tan tSIL
e _antibody of ¢

AWt 3KU
| ai m

vvhe?r@:ln t he

X% 1.0--QN

ant| boﬁj@S b| nds

OQQ

to hunt‘a512 BTLA v

P W

\nth ak@lof

neS&ht i body

IIIU

b| ndsO(P) humarn

"STUA W

\JI al

a Ki

)mofJ- 5\’2? ZO 9

M quQess.
antibhody bin

The @t i body
ds_to _human BTl

of clapm 1, vvhe
A with a KDof

rei n tig4
Between 1 x|

10 18NPand 1

x 10 1O8% 8. Ar

i sol aft®d humarn

nmonocl-&hal

antTbody,—or amantigen-bimdimygportion thereof;
wherein the anti body cross-conpetes for binding to
BTOAe W Akow resiite femidt, &dtiohsay, @onpiE3iand 1OI(Ié)cord'nhuﬂmﬂow

o HEL LA 8 B ST TR S8, 3 O s
are (M%ble bf biding with h%h aBfinitto RAANIPIL ANH 1§ Rdte@ tIAUIRIK , values

g ht chain vari abl e region co ri ses an ani no aci
obtasxmqluémgéhsmtémﬂma}ftwnmthed g¢ssn Eiaribissxamplestiffgmomephat

fronéN% ilgq)g%}u%sfﬂ%éﬁfgﬁ%l% ?EXW,}%IF S hﬂ ﬁlch ﬁhen%xﬁ%ﬁxg g Qur% me;mgd was

chain

used/ aThigBHa® be €gE @the PR a3 € atnlﬁeomdﬁmamemhmu@ lilﬁ&nsOéxample
SEQID NGO 1 and the human light chain variable region

doegpipers asantipedy aVidBY semgoread trihc Additiogslly prpligmatiyelys e
dlffégﬁceggf ét*? gﬂ;’/es %Etvx%leﬁ‘ ltﬁ@ t&/o ﬁl}%}ﬁ&% xﬁa§ 9@ lnlai‘bgﬁ{)e BF@Y%r@%ﬁ% ifl the
vari abl e region conprises e amno acl d sequence 0
mol&E@rlr&d@ﬁitloﬁ paduts¢ e theunabs for ghtigeniabturadest éblserfaeegifolre chip
onprises the amino acid sequence of SEQID NO 8. 11.
Versqiﬁgntg%p,nbaﬂy 1§+ claim8, wherein the hunman heavy chain
vari abl e regi on conprises the am no aci d sequence of
SEQ ID NGO 3 and the human |light chain variable region
conprises the am no acid sequence of SEQ ID NO 9. 12.
The anti body of claim8, wherein the human heavy chain
vari abl e regi on conprises the am no aci d sequence of
SEQ ID NGO 3 and the human |light chain variable region
conprises the am no acid sequence of SEQ ID NO 10.
13. The anti body of claim8, wherein the human heavy
chain variabl e region conprises
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the am no acid sequence of SEQ ID NO 4 and the hunman
i ght chain variable region conprises the amno acid
waegsensed of SEQ ID NO 11. 14. The anti body oPCTIUS20a7/084792
8, wherein the human heavy chain variable region
conprises the am no acid sequence of SEQID NGO 5 and
the human |ight chain variable region conprises the
am no acid sequence of SEQ {fyNO 12. 15. The anti body
of claim@8, wherein the human heavy chain variable
We ¢leighi:on conpri ses the am no acid sequence of SEQ I D NO
6 and the human |ight chain variable region conprises
the ami no acid sequence of SEQ ID NGO 13. 16. The
lanfintisslyted humbainton8clondiangbadyt, beahantienbéaliyg pdrébm thereof,

vari abl e regi.on c ri se he. am no. acjd sequence of
wherspreshe iy dyzoindsig HHeA Rt eqerrgfﬁi?? Ry <RIBS B least one of the
10ME8E AR HEQIRr i ses the ami no acid sequence of SEQ ID NO
fol 75§ég7p The anti body of claim8, wherein the human

heavy(ak Ibaids to humnaibBd Litewitb a Kaovfplr & $65M érdesari no aci d

sequence of. . 74 d, the human |ight chain

varié@ﬁémpgﬁ$§§é&ﬁ#ﬁ#%%@I%ﬂé‘ﬁﬁino aci d sequence of

SEQ | (@{1 Nots i sdstantABy BiHd t6 Aehnaf fTre A D2, CTheMe PD-1 be

human heavy chain variabl e regi on conprises the am no

aci d I6é6%uence of SEQ ID NO 85 and the hunman |i ght

chain variabl e region conprises the am no acid

sequence of SEQ ID NO 86. 19. An isol ated nonocl ona

Z2nilhbeybodyrof ghimdtwigeh isoiuHdengih petthadywf endgebpr 18G4 isotype.

conprising a heavy chain variable region that is the

product of or derived froma hunman VH 2-05 gene,

Ah&heantittduy ofatairoddyhisip écanf antiabdy frbgmels or @ sBiEleschajtantibody.

An isol ated nonocl onal anti body, or an antigen-bindi ng

portion thereof, conprising a heavy chain variable

4.edheantitvaly of slaithd , phetircthe afitibrdydendsve drufrran B T A withre Kp of

Vdpé'7%; ene, wherein the antibody specifically binds
Sx Y% MALKSS21. An isol ated nmonocl onal anti body, or an

anti gen-bi nding portion thereof, conprising a heavy

chain variable region that is the product of .

Hor o BB A0S AL &1 In hoAR MY ooty Singhipdiumap il LA with a Kp of
1 x AN Red%sspeci fically binds to BTLA. 22. An isol ated

nmonocl onal anti body, or an antigen-bi nding portion

t hereof, conprising a heavy chain variabl e region that

4SS BRI g 06 KPS 2P Koo

5 x W@ MAn léssol at ed nonocl onal antibody, or an
anti gen-bi ndi ng portion thereof, conprising a heavy
chain variable region that is the product of or

Temhy aftifddgrafalai mawhida: $3 ageb®ly bihdy eihtmiah BTN WdbdyKp of
speci fically binds . to BTLA. 24. An isolated nonocl ona
betwgan il goldy Manddrx Hht Men- bi ndi ng portion thereof,

8. Anisolated human monoclonal antibody, or an 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) a 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.
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conprising a light chain variable region that is the
product of or derived froma human VK A27 gene,

wob@Bse7as6d he anti body specifically binds to BTREI/UHNT/084792
An i sol ated nonocl onal anti body, or an antigen-bi ndi ng
portion thereof, conprising a |light chain variable
9.ediberantibaty dfsldine, prhothue thedfunen hdevy dhegh Yarmirlcaregiomanmprises

VK LI ene, e.anti.b i ficall i nds
the gfing sl L5aTen AP SEGID LA AL RS LR bl e P feon
com@fibdsGhdaminddiciitseg@érict @F SEQEMeRD;: 7conpri si ng a i ght

chain variable region that is the product of or

derived froma human VK LI 5 gene, wherein the

POMTHE Qﬂﬂb@d&ﬁﬁ'cﬁdu‘ﬁ@ WheRiin g lﬁlﬁlaﬁ_ﬁb@v%alﬂaria%@ RBERH comprises

nonocl onal "ant i or an anti bi ndi ng portion
the armiap @oid, scqusmpe péSEé IR NOgthan@ﬁwa nwarhgéabc@m egyiable tegwn

of or o a human VK 04 gene,
com ‘?eersgig% %g%rﬁjtseﬁu%m ég fica I;g] binds to BTLA. 28.

An isol ated nDnocIonaI antlbody, or an anti gen-bi ndi ng

th 0 a heav cha . .
U RRub S i TR B o GifbRpsign comprise
the drhigbtacidhaiuen¢@bf QDrN?@* 9and@thedhufiang hV&aﬁ?Var%ﬁﬁneglon
wherein the antibo ?ecn‘lcall bi nds to BTLA. 29.
compyisgsdlat nivg aﬁiﬁlrf@ﬁ}l%ﬁalo aRRi B (: Yor an anti gen- bi ndi ng

portion thereof, conprising: (a) a heavy chain
vari able region of a human Vn 2-70 gene; and (b) a

13. ghe agtibady of ghaimi$, svheesip tbﬁ h@fnaa hlqma@a\\rkvm’wlegrealen comprises

e 43584 b EERL RPEARROER Sl miu PR Be Elien ey

compﬁsetsithmmhimeraeimfseqmbfSEQ@[D 1@@) 1a heavy chain
vari able region of a human V H4-59 gene; and (b) a
light chain variable region of a human Vk LI 8 gene;

Vhahekintitdiy odrlaih@dwhsRecihtihtalahheiyndmil @arBbleAegidh comprises
An isol ated nonocl onal anti bo ody, or an antigen-binding

the E}%‘F‘f) Ia@ﬁ seqiened el SEQAPMNQ; hand @@)hualaﬁé@hg/cl@ﬁavalable region
com?ﬁ?%éh { {ngglcfzirkeg‘gﬁn%e m;lgg I}S'—Né ?ﬁ gene; and (b) a

ain varl e reg n of uman Vk A27 gene;
wher ei n t he anti body speC| fically binds to BTLA. 32.
or. an _ant i

ocl.on o -bi.ndi ng_ .
porTJthl on"f\%o'%lgrogg im 80 Flieérr %xa O h heavy chain var%gfclz region cox%pnses
the amino acid sequence of SEQ ID NO: 5 and the human light chain variable region

comprises the amino acid sequence of SEQ ID NO: 12.

15. The antibody of claim 8, wherein the human heavy chain variable region comprises
the amino acid sequence of SEQ ID NO: 6 and the human light chain variable region

comprises the amino acid sequence of SEQ ID NO: 13.

16. The antibody of claim 8, wherein the human heavy chain variable region comprises
the amino acid sequence of SEQ ID NO: 74 and the human light chain variable region
comprises the amino acid sequence of SEQ ID NO: 75.

17. The antibody of claim 8, wherein the human heavy chain variable region comprises
the amino acid sequence of SEQ ID NO: 74 and the human light chain variable region
comprises the amino acid sequence of SEQ ID NO: 76.
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(a) a heavy chain variable region of a human VH 3-20

gene; and (b) a light chain variable region of a human
wWO/R00BATSGENE; Wherein the antibody specifical | BCHUSZIS7/084792

to BTLA. 33. An isolated nonocl onal antibody, or an

anti gen-binding portion thereof, conprising: (a) a .

I3e @y aitivaidn of alnira Bl ehereqi the hofmaa htavyehaiviyagalyg regiprpeomprises

and (h) a light [ riabl e reqion,.of J
I BN e NS R T T R e
coméx‘f’ses AR drgipbatadeqnnesbrsrh 1BNTObRSly, or an
nti1gen-binding portion thereof, conprising: (a) a
heavy chain variable region of a human VH 3-33 gene;
G | ' bR EntlREIHMMIAY pértiba fseork
gggmégﬁg?d&%g@gPﬁagﬁgbgﬁéPﬁ%%yt&%eciff%%?lf}bind;)to
comfTdifg a BBavyAthainsairiabledegion deit tvihe peaduttnd @y deyedsfram gdyman

LRl B OB P

sequences; and a |light chain variable region that
conpr.i ses CDRI , .and CDR3 segyence rei e (a
%qﬂénﬁé%ﬂ‘id&?%’i"ﬁb\‘}gar“%?@“ PEFH BIIEEr @%%B%%@g b, (2

comgﬁgfﬁé b 85y A¢haf W HAbRGESi0f Bl ©16E phsuecsfedt dbriosd frér a human
roup consisting of SEQ ID NOGs: 26, 27, 28, 29, 30,

Vi 210 gd@®, whnkigte aatbodsowpseifivally biadnodd Fi-dat i ons

thereof; (b) the light chain variable regi on CDR3

sequence conprises an am no aci d sequence sel ected

1¥.¢m isbleted moupchonalkingibodyy cohn SEganEbingse pagiondlrereofy

49,. 50, 51, 52, 82,.92 .and 97, an r i
comg g ALERY BT KEPBLrEEgRa ) MBS TRE (A Fom o human
Vi $89GkAd, G@letein Hen@abb®y BEbibicalBfbindhim BOLAbody of claim

35, wherein the heavy chain variable regi on CDR2

sequence conprises an am no acid sequence sel ected

%;E.qm {shB1 A AU FRABA HoBY @fan amig@-mmg@eamnﬁaso@f

EQ ID NGs: 20, 21, 22, 23, 24, 25, 78, and 88, and

compoising ey ehampwariableategisnghattie e produshef qustivedfpm a human

in variable regio S ri ses an am no

v 5P aed finsrion TP Bbbde R s B BT IRL T or i g of

am no acid sequences of SEQ ID NGs: 39, 40, 41, 42,

43, 44, 45 81, 91 d .96, and.conservat]i

At el elpbaftods, o g AT B Ep B herent
cordgm@fn !ameahy%cﬁbﬁﬁwﬁacm@tegidtﬂhmbm pr6@icoof GDRriveé foancleuman

onpri ses an am no acid sequence selected fromthe
Vi 3138 gene ovlsirgin itrepnsibodnspesificelln bydg teBEb4- of SEQ I D

NGCs: 14, 15, 16, 17, 18, 19, 77, and 87, and

conservative nodifications thereof; and the |ight

ehahmisehtédabbeodagl antitodR orsequt serebindimgrmostien hemat.no

congisHis I CEan Jatge FagforBe is i HO8KR of 8 Brfel AbuPh human Vi
A27 gene, wherein the antibody specifically binds to BTLA.

25. An isolated monoclonal antibody, or an antigen-binding portion thereof,
comprising a light chain variable region that is the product of or derived from a human Vg

L18 gene, wherein the antibody specifically binds to BTLA.

26. An isolated monoclonal antibody, or an antigen-binding portion thereof,
comprising a light chain variable region that is the product of or derived from a human Vg

L15 gene, wherein the antibody specifically binds to BTLA.
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ID NGs: 32, 33, 34, 35, 36, 37, 38, 80, 90, and 95,
and conservative nodifications thereof. 38. An

w0 swBatese nonocl onal anti body, or antigen bi ndPeyUS2007/084792
portion thereof, conprising a heavy chain variable
region and a Ilght chain variabl e region, wherein: (a)
A7hantesdwyd efvabtlovarandbbdy, oegn armgmfhmdxsgporann gdreirevd,

ac:ldsque cetha is at |eas 800/ 0
COMBI3IRGa 48 t0c é@ regiephal i ?BFH r%)’f ggrbvego |stri]|umarl Vi
04 ¢g %@re‘n&ﬂé‘%ﬁbéﬂy %em%cal‘ﬂy binds @'BfﬂA and 85; (b) the
|ght chain variabl'e regi'on conprises an am no acid
sequence that is at | east 80% honol ogous to an am no
B L VIR O PSiivh itiGedH]
A oh R RG0S EhRgRlgl, T R IRLEEDSS NG
comprding:ne anti body binds to human BTLA with a KD of 1 X

10 7™M and, (d) .the.apntibo

sufBta ‘f%"é(lcﬁ‘ﬁlmb"aﬁablg’ég% E?%n %ﬁz@egeﬂ#é{‘d 4, PD-|
or (hCPR h&%amelfh%aarétrbg@méf@hu&bﬂw 887 gather ei n the
antl body bl ocks bi nding of HYEMto BTLA 40. An

whejedmthatastibedhweridsally bings B8y LAor antigen binding
portion thereof, conprising: (a) a heavy chain
vari able region CDRI conprising an am no aci d.sequence
2% IAeriseldtel mpmogeakgmntibpdy; on sh suiigeg-tindisggorton myeofs 4.
15,. 16, 17, 18, 19, 77, and 87; (b) a heavy chain
compusingi e regi on CDR2 comprising an amino acid sequence

Sel(@)ca e gfdhﬁint\h@lagleiwgoﬁ@ﬂs hehbn Y, 7GEe Brd\Os: 20,
22, 2 and 88; g/) a heavy chain
val(b)ablhéh?‘égifbwr@bh?e%’@ﬁmf?@ﬁ’@“ K A% B&P€aci d sequence

wheih B RHEPSiokit o BB BPRTLEC ' 03) %% Tight chain
vari able region CDRI conprising an amno acid sequence
% lﬁrg%%ﬂ?gr oy tcho&e%rg%%dgdﬂ%béhﬁé@x dﬁé@ﬁ@? gtBn %132

comphiging: vari abl e regi on CDR2 conprising an amnino aC| d
ilcguence sel ected fromthe group consi t| ng (g SEQ I D
2) gdeawvpchayvarighle rggion pffa h&slané’ﬁ"'é genendn®e; and
(f) o] s[& ]qi)@ tg}grrprl sing an
(bf‘alggg&éagﬁ‘géérn&gg@%g ecoté1 r om t ér olp consi sting
whe@émSEQritllBoﬁmecﬁﬁallﬁBmdésq BABA.50, 51, 52, 82, 92, and
97; wherein the antibody specifically binds BTLA. 41.
The anti body of claim40, which conprises: (a) a heavy
shad missRtddahbmcl@gl aititoBR orearptipai-bigdiBEQottidnNDEredd ;
(b) a heavy chain variable region CDR2 conprising SEQ
comppsWeg  20;
(a) aheavy chain variable region of a human Vy 4-59 gene; and
(b) alight chain variable region of a human Vk A27 gene;

wherein the antibody specifically binds to BTLA.

32. An isolated monoclonal antibody, or an antigen-binding portion thereof,
comprising:
(a) aheavy chain variable region of a human Vy 3-20 gene; and
(b) alight chain variable region of a human Vk L15 gene;
wherein the antibody specifically binds to BILA.
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(c) a heavy chain variable region CDR3 conprising SEQ
ID NO 26; (d) a light chain variable region CDR
weowpiiegssng SEQ I D NO 32; (e) a light chain veeT/akioe7/084792
region CDR2 conprising SEQ ID NO 39; and (f) a |ight
chain variable region CDR3 conprising SEQ ID NO 46.
332 ArTiselated mdrodionef antibadynod 8n anigentbisding pories tharedf, a
eavy chain variable region CORI conprising SEQ ID NO
Comfgsm b) a heavy chain variable region CDR2 conprising
SE@)I PhbRy chdin (aehbR rBQ@N}szQBﬁUnEIn vari-sdhbenet &gi on CDR3
rising SEQ ID NO 27; )allghtcalnvarlable
ng boA lighhagoyasiapls rﬁ@ose@bm\’ I8 eqne) a light
rising SEQ ID NO 40;
Whegég’gh%f%ﬁaéb%%ﬁ%f {f?glaf Qm\&gﬁz Bﬁ?’gpr egi on CDR3 conpri sing
SEQ ID NO 47. 43. The antibody of claim40, which
[
SO HTARS raePRR08n Y By SR GbE BbiRo e
compfgingn CDR2 conprising SEQ ID NO 22; (c) a heavy
chain variable region CDR3 conprising SEQID NO  28;
(df®)a2 h?wtchéWa‘raﬁlablsrrf:@Bn ef aé@m% Vesrh3 %feﬂ?p?rr%. ng SEQ

cotprr LR ey bl big R Rl AT B

whexen thetingbodygspeni ICEIRBbindsar BELAQ SEQ ID NO 48. 44. The
anti body of claim40, which conprises: (a) a heavy
chain variable region CDR conprising SEQ 1D NO 17;
Iﬂo)Aralsbﬂe&dyn@malomaMajtubaM @r aedienrbitdi? peion nhesedfgco‘aﬁiﬁsmg a”

heavcyo%m ‘éﬂrﬁaleg%ﬂg ﬁt]%%@/%egge%@@ S8 r¢f3€#e ardo 8 scqupagspand o
light @RirP¥hrfabR regl‘am?ﬁdt %bfﬁgrl%(éﬁl@l NPHR3Gind (GRS Sé%mes wherein:

chai n variable regi on” CDR2 conpr|3|ng SEQ
anda)(thg heaviyichhin vahiabla remon EPIRS segginon c@’@EBsas @NPIise Ay

Seq B R O R 05 ERAR AT 9L oG T By v gy 0. 31,7

and 89/MRIOh&GvaeR@nddifatioASiHeRbr:a heavy chain variable
regi on CDR2 conpri sing SEQ I D NO 24; (c). a heavy

C héb)rfhv Lehtabpin W@bbﬁe@a@%mil@m gow@ﬂsanmm@ acid
sl g Aot AL POENRD S5 ISR

82, Znapd 9$|&ﬁh@cSE@r‘lfdﬂvN@;od‘iﬂcau@ﬁQt}kfebﬁamﬁi ght chain
vari abl e reg conpri si SEQ ID NO 51. 46. The
anl("?)b@@y“nﬁbocb’l Si’ﬁ?#ﬁ&@ily binfltte I%Blgfbr i ses:

36. The antibody of claim 35, wherein the heavy chain variable region CDR2 sequence
comprises an amino acid sequence selected from the group consisting of amino acid
sequences of SEQ ID NOs: 20, 21, 22, 23, 24, 25, 78, ahd 88, and conservative
modifications thereof; and the Iight chain variable region CDR2 sequence comprises an
amino acid sequence selected from the group consisting of amino acid sequences of SEQ

ID NOs: 39, 40, 41, 42, 43, 44, 45, 81, 91, and 96, and conservative modifications thereof.

37. The antibody of claim 36, wherein the heavy chain variable region CDR1 sequence
comprises an amino acid sequence selected from the group consisting of amino acid
sequences of SEQ ID NOs: 14, 15, 16, 17, 18, 1 9, 77, and 87, and conservative

modifications thereof; and the light chain variable region CDR1 sequence comprises an
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(a) a heavy chain variable region CDRI conprising SEQ
ID NO 19; (b) a heavy chain variable regi on COR2
w@poiessing SEQ | D NO 25; (c) a heavy chai n vRCT/HRI087/084792
region CDR3 conprising SEQ ID NGO 31; (d) a |ight
chain variable region COR conprising SEQ ID NO 38;
amir(cegdcidisdqueinde seleaied foat thelyreny @gkBting bREni®o Apidi ssqurgcSED SEQ
1 A5; ( {ght chain yariable region CDR3
ID 1\@‘5?32 %ﬁa%& %%%61 @ﬁ% g@%’@: %ﬂﬁh Srhad SHESFEEYE B dificaigRs thereof
40, which conprises: (a) a heavy chain variable region
3%2R| .conpr,i si ng. SEQ I,g NGO 77; (b) a heavy chain o
Findiptiated enaRlonmatioat oF aitgh SERIIREPNEPD Higreof.pmprising a

i ' LRian, GPEB i Si 9. SEQ | D NO
heav[}/?\‘éﬁ(ﬁd\;?aﬁgbl{éiréé%t% gﬁ%fg}%gl\?%rhigglbl e rleegie nﬁ’C‘%ﬁF\;cF &g'on'pri si ng

SEQ | D KQth&Beavyehaia veiighit regha comaiseal eminegicahseGDiR2e that

. 0 [,Sh N EQID NO 81; and (f) a.li chai n L
is ot EEPEEF bORola: EutaredsrR oraibe l5asthkpSg5e Sipgp cqmisting
of SBQtIDAdY: QR 8l Aiss 4y, aiigsh conprises: (a) a heavy

chain variabl e region CDR conprising SEQID NO 77, ]

(b) a héavhe Bgtichaipaeriable segienytonprépRan gmirsy dcid spgusEOthat is

1, 8. heavy chain variable.region COR3 . .

at el Dia o loeity  f RERo AP iR e A R il gpisting of
SEQIEgNOR: TBRY, bl iBi13g755@ 4dd & 95; (e) a Iight

chai n vari abl e_regi on CDR2 conggri sing SEQ I D NQ 96;

and (f) (A ths gHtbodRhings (e BTEAGVisha Eprd lobhpr Msqrdeps; and

SEQ I D N® : | D006 Gl B MA0 T i

conpris g@th((g%tlbgﬁ% g é-é\};rm? Egl?sg&\?l élrlfgg{aetg Fle glro rr1r IW& CTLA
4, PlodnprlC€iSng SEQ I D NO 87; (b) a heavy chain variable

region CDR2 conprising SEQID NO 88; (c) a heavy

chain variable region CDR3 conprising SEQ ID NO 89;

JodYhaahtitgdy of bim 3@awhabinethe egitedy GRRks bdhig STHYEMEQBTLA

ID NO 90; (e) a light chain variable regi on CDR2

conprising SEQ ID NO 91; and (f) a light chain

A0apindfd]gted @@inotlotIRBLIBOI bf Sitip¢n BEQiddHIMEdn Béreob Lomfising:

i sol at ed nonocl onal antibody, or antigen binding

pof® | bheay K chaiavapahlp FeEohgDR( Lpmprisieg ey agHae acid apquangee

w4050 SO S AR, Py St o g
74(b)ambea8§ chaind afibhle aediongODRR@intpri¢higianlunting egd edquence

e TR S A AR50 3 361801 A b
é?%c% ;a'slvlée_laig jchﬁﬁ Gafifble MRS LEDRERGndinB A 4niRE S s&fbhek

selected from the group consisting of SEQ ID NOs: 26, 27, 28, 29, 30, 31, 79, and 89;

(d) alight 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) alight 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

(f) alight 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.
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51. The antibody of claim50, which conprises: (a) a
heavy chain variable region conprising the am no acid

waemeensed of SEQ ID NO | ; and (b) a |ight chedTus2007/084792

vari abl e region conprising the am no acid sequence of
SEQ ID NO 7. 52. The antibody of claim50, which
4lo e iaselsndy(d)claamHdawhichvainpriges: i abl e regi on
conprising the am no acid uence. of SEQ Q  2;
D bR e dEnBlR o R rag g STonBP R s  he
ani#oa a&i c%ﬁﬁ%ﬁﬁ@le%gi&?@ﬂ@ é%gaprginrg‘s?eq 10} E@@mo; body

of claim50, which conprises: (a) a heavy chain
vaf$)abheaviyehpriorvavablp r¢gomgDRBcoarirismgfH QI3 dudéce of

corr T Lehs TS b e Gon U GRS IEDROFE S 54

Thée)antiglneyinofariablairegi&® CDRY doE R SEESD N@)392akeavy
chain variabl e region_conprising the amno acid
selaeniaht shaiagesiate eszian CRRA copprisingiSik IR NAY 6.

vari abl e region conprising the am no acid sequence of
SEQ ID O 10.55. The anti body of claim50, which
Yops patihody of vlagm HEavichikamprisesi i abl e regi on

e . ~ - of . 4: and
(oD fip bl AR i ORISR B SERED S arm mo
ac() shepvgrbeinofri8iQrédibn CDR2 dofnprikihg SHY D owy: 2t
claim 50, which conprises; (a) a heavy chain variable
re&) FhP@SNSH8 VAGakln & eioh HBRd compssaa s DNGES | D h

; i i J; ' ' ising the
5; (@nehit cBatnl vARLLIE 'ﬂggl&ls &E‘gq 1%%%{5%:;@13 @2@(&5 Sl ng

am no aci d sequence e ant I body
of (e3| alight Shainwariahle capigr CHRY: cofrpyismglSEBAY ID Dtai40; and

<2y Aelidhe A SR SRIRIG O8R5 MSnBTAG sBE b RBIYFNCe O

43. The antibody of claim 40, which comprises:
(a) aheavy chain variable region CDR1 comprising SEQ ID NO: 16;
(b) a heavy chain variable region CDR2 comprising SEQ ID NO: 22;
(¢) aheavy chain variable region CDR3 comprising SEQ ID NO: 28;
(d) alight chain variable region CDR1 comprising SEQ ID NO: 34;
(¢) alight chain variable region CDR2 comprising SEQ ID NO: 41; and
(D alight chain variable region CDR3 comprising SEQ ID NO: 48.

44. The antibody of claim 40, which comprises:
(a) aheavy chain variable region CDR1 comprising SEQ ID NO: 17;
(b) a heavy chain variable region CDR2 comprising SEQ ID NO: 23;
(¢) aheavy chain variable region CDR3 comprising SEQ ID NO: 29;
(d) alight chain variable region CDR1 comprising SEQ ID NO: 36;
(e) a light chain variable region CDR2 comprising SEQ ID NO: 43; and
(D) alight chain variable region CDR3 comprising SEQ ID NO: 50.

45. The antibody of claim 40, which comprises:
(2) aheavy chain variable region CDR1 comprising SEQ ID NO: 18;
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(b) a light chain variable region conprising the am no
acid sequence of SEQ ID : 13. 58 The anti body of claim

wGosmhiseth conprises: (a) a heavy chai n vari abPET/DS0TOB4792

conprising the am no acid sequence of SEQID : 74; and
(b) a light chain variable region conprising the am no
aci(d) sbeuoymbeinofarighl® région CIR2 Genprifhe $HQ (D OHY: 2,

cl ai,m 50 ich conprises; ) a heav in variable
r eg?)o?lg%%’%\éc?‘%’i RYAPHECEM ﬁgg{;c‘iogl@’éﬂﬁéﬁ%&% ID :
74(dantghtOhamh Yarble refiah TDRY EadhrRideE QD ¢aHPI7: Si ng
thé )gm'_ﬁo agi d sre uerné(}e of SEC(?F% 1 gi%@% The

an{®)bdlightshain varigbls gegion CER 2commrissgsSEQ H) NO:Heaeyd

oD@l cRRuzafiRE MEPCBRATLIPENE AR IR Far  al
regi on conprising the am no acid sequence of SEQ ID

mllgg%tﬁgodmf@ga%% 0%38%:' ?:ﬁg\%glg%rl sing the antibody, or

antige | orti of any one of clains
1- 60, a hewvy ahpihasariale wdicaCDR 1avefpisi SEQ HD N(BI19; 62.

An | mrﬁnoconj ugate conprising the anti bOd\ﬁé or

ant®g@ Reayyifdping apableiregion mpEingrEQ Ha N§?: 255 ai ns
1-6Q, .11 : i R MQSi tion
ol RSB SEARCERS AHERngSEQ b SRIPYS
phé&bhnabghttahaiml \tayiable aegiv@ BIDR Icanipriding S%Q ID'EPE): 38;

[ noconj ugat e .of claimg62, wherejn the therapeutijc
ngUHe® ST poGENE ReoemC DRSS PGS BONGH B s ¢ he
i NOEARcHAANEri | i .gal |y
ag.((f%pt abl e car rrilgdlzrk.3 Féé’?@ﬁ??ﬁ%ﬁﬁg@g% u gfgbdﬁébl aim
62, wherein the therapeutic agent is a radioactive

473 PhOBRiboR] of HlafR B 'hfc'h%g gﬁgegri sing the
I mmunoconj bgate of claim APand a phar maceutical |y
acte p adalve chbainvagable &8i0n2CDRS peniptising ISHIEHUNS: 77;
CORRrisin he ant.i body, nti gen- bi ndi ortion
t h@e%g?anghQﬁW agpde 6‘_?‘3){%‘} §f)#§ opr ,Smigis_%%%ﬁg ‘d8second
fupgtd el cAsih hiatavdoith @DHB chRipEthe lsw'mlg_o: 79
specificity than said antibody, or antigen binding
po(d‘)i plhightighpiagpriable region CDR1 comprising SEQ ID NO: 80;

(e) alight chain variable region CDR2 comprising SEQ ID NO: 81; and

(D alight chain variable region CDR3 comprising SEQ ID NO: 82.

48. The antibody of claim 40, which comprises:
(a) aheavy chain variable region CDR1 comprising SEQ ID NO: 77;
(b) aheavy chain variable region CDR2 comprising SEQ ID NO: 78;
(c) aheavy chain variable region CDR3 comprising SEQ ID NO: 79;
(d) alight chain variable region CDR1 comprising SEQ ID NO: 95;
(e) alight chain variable region CDR2 comprising SEQ ID NO: 96; and
(D) alight chain variable region CDR3 comprising SEQ ID NO: 97.

49. The antibody of claim 40, which comprises:
(2) aheavy chain variable region CDR1 comprising SEQ ID NO: 87;
(b) a heavy chain variable region CDR2 comprising SEQ ID NO: 88;
(c) aheavy chain variable region CDR3 comprising SEQ ID NO: 89;
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69. A conposition conprising the bispecific nolecule
of claim68, and a pharmaceutically acceptable

W@ 20808560 70. An i sol ated nucl eic aci d nol ecul BCT/US2007/084792
encodi ng the anti body, or antigen-binding portion
t hereof, of any one of clainms 1-60. 7 1. An expression
vedcd)on lightnghrinsvangblelreginn €10 IccamaprisingS BQ D NOf 90z | ai m

70..72. .A host cel], conpri.s| t he. ex ' vect or of

o1 0 el i iReble SPBR LN ks I AP+

| D NOBEIRRKAL VaRERY Ye AMICDRENnHRRINE SHRNS 8RN,

wherei n t he nouse expresses the antrbody of any one of
claims 1-60. 74. A hybridoma prepared fromthe nouse

3Y. A6l 18b1Fed FrondBBhLA Ahti ' go;gdfﬁ | ising:
ant i blody.e 750? A net hgg&g"mr/r%gt g??‘r?g{a |%T§&k%gé0@compnsmg'
r e§PonBeaviyrchainsatiplle regiomponwisigg @darhinb stidrsequenteo sdléwed

bj t th ti t] - bi [ ti
front Rlef doffis B SO s MO &2 060 € rrhee fnd
| MNE lipkesipaimSariabletrBE oS bohiGding &n M| RIeGquete sélected from
met hod of inhibitin rowth of tunor cells in a

o1, g
the gropy esisting apPEQIIRGNQEM, §i 8118k I hg 2% 3.t e 7686t a
. ' [ t of an anti-BTLA
\gﬁetgl&gg%%ﬂt%r%hgﬁ?e%fgcﬁ%ibxngilsﬁﬁgq'p%drti on thereof. 77. The
nmet hod of claim 76, wherein the antibody is a chineric
Nt The thod of claim76, wherein the
%n??‘g%‘g‘%bﬂdﬁ%éCﬁb%ﬁ?%vglgggﬂw%eay. 79, The method of
cl &)ma H&vy\wheiheiarallb eegddt ¢dastikingStha amitld acid si@Bnce of SEQ ID
ant i body. y80. The net hgg(tﬁzlH ocimgl aigftnh76, wher efargiat he Q
NO:lgat cells are of a cancer selected fromthe group
CO | . ! v . .
br 021 EenEh VARRE R Ron BRI PRE RinCAAT b by RO
NO:fet hod of claim 76, wherein the tunor cells are of a
cancer selected fromthe |ist consisting of bone
cancer, pancreatic cancer, skin cancer, cancer of the
Sredte artibode lof claith 80ewhish @ombiitesaocul ar mal i gnant
mel anoma, uterine cancer, ovarian cancer, rectal
calfe et eayy sBap varalle eggngommsisingthe amgesi seanense of SEQ ID
NO:besgtd cul ar cancer, uterine cancer, carcinoma of the
fallopian tubes, carcinoma of the endonetrium
cath)i nbghd cbfintviagalde region caraprisingotia anfind dvéd ve@eme,of SEQ ID
NO.%ar ci noma of the vulva, Hodgkin's Disease,
"flon- Hodgki n' s | ynphoma, cancer of the esophagus,
cancer of the small intestine, cancer of the endocrine

ystem cancer of the thyroid gland, cancer of the
53 ?g‘f ?ﬁ}fb@glﬂo flapy S0.cxbisk fompriseie adrenal gl and,

a - . . C . of .ur
o BSOSO
NO: dcatde nmyel oi d | eukem a, chronic nyel oid | eukem a,

acyte | ynphabl astic | eukem a, ,chroni ¢ |ynphocytic
I e@ éhllllélt ¢ %&Pivaﬂ?hlﬁbergémb‘for%ﬂﬂsv%%a{nm sayencg of SEQID

NO: bynphoms, cancer of the bl adder, cancer of the kidney
or ureter, carcinona
54. The antibody of claim 50, which comprises:
(a) aheavy chain variable region comprising the amino acid sequence of SEQ ID
NO: 3; and
(b) alight chain variable region comprising the amino acid sequence of SEQ ID
NO: 10.
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of the renal pelvis, neoplasmof the central nervous
system (CNS), primary CNS | ynphoma, tunor
wW@n@BoysMesi s, spinal axis tunor, brain stem gPb@€DDOS2007/084792
pituitary adenoma, Kaposi's sarcomm, epidernoid
cancer, squanous cell cancer, T-cell |ynphoma,
Sénvmfmnﬁmdyafb&hhﬁduwhﬂhcanpﬂﬁs i ncl udi ng those
ced by asbest and conbj nat jons. of canc
T SRB AT B G W PO RTIrG SR SePFEeoh SR ID
N()augmpct conprising adm nistering to a subject the
anti body, or antigen- bi ndi ng portion thereof, of an
onéb)of lightahaip veriste regiemecanmrisme b kaing acid saguensidfiSEQ ID
Nc)qrommh of the tunor cells. 83. A nethod of treating an
ﬁfectlous di sease in a subject conprising
adn1n|ster|ng to the subject the antibody, or

Nt bi,ndi.n n, thereof, of any one of clains
S ehO iR RE PR PR EITPERS: ot ed Tor the
| N{HCs ha$ cHAif @a8sble BionldtRnIRITMAHe Ohirl RidReG8ence of SEQ ID

wherein the infectious disease is selected fromthe
NC’ﬁbéWiconS|st|ng of: HV, Influenza, Herpes, G ardia,

L [ . t
2" i DAl e gl o PHORR RN B spltaBY of S0 10
NC)HENL , FMWLG HSV-11, and CW, Epstein Barr virus),
adenovirus, influenza virus, flaviviruses, echovirus,
rhi novi rus, coxsackie virus, cornovirus, respiratory
55y May khtédody iof Ukim BOWEick comprisdsOt avi rus, neasl es
virus, rubella virus, parvovirus, _ vaccinia, virus,
vi fals? hesarpi ghainyprighle re;g&m qangHsine the aming acidssegHenFe rOé §EQ ID
NO: ROLApPVirus, rabies virus, JC virus and arbovira
encephal itis virus, pathogenic i nfection by the
ba@i)ex hgltcchhmmﬁda}dﬁ redickedmwisihg thaatréna agid sequence of SEQ ID
cobacteria, staphylococci, streptococci,
Nc’g%eunonococci, meni ngococci and conococci, klebsiella,
proteus, serratia, pseudononas, |egionella,

di pht heria, salnonella, bacilli, cholera, tetanus,
f@pgg?W@HF%XH?HLH&ggpwgﬁbé?ﬁT%ﬁ¥bspirosis and Lynes
&gag aéﬁea*%g%hﬁﬁ'v@matﬂ@%&?%f@n&risﬁfgetﬁ& hAthd2¥id Qﬁu@ﬂé@%‘f SEQID

i da I cans [ abrata, tropicalis,
NCkéﬂcmyl Cryptococcus neof or mans, Asperglllus

(f t.us nus cor.al es. (nucor,
LB S5 sSR! 5 (SR spo 0
NoO:ggrmatitidis, Paracoccidioides brasiliensis,
Coccidioides immtis and Hi stoplasnma capsul atum and
pat hogeni ¢ i nfection by the parasites Entanpeba
901 $hohioRd or BALASh! Shitf6iblisesNaeg! er i af oul eri,
Acant hanoeba sp., la, Cryptosporidiumsp.,
Pnéa.) nolsasy ickaia rvanab1¢ rd@uascrm@rwmgvthv amjnoBaibgiqaence of SEQ ID
NOI? oti, Trypanosoma brucei, Trypanosona cruzi,
éi ni a donovani, Toxoplasna gondi, Nlppostrongylus
br 851 4 i8R Thin Arable rdB& & st AR ARTRDadd sdfHBRIRSf SEQ ID
response to an antigen in a subject, conprising
NO:&@m nistering to the subject: (i) the antigen; and
(ii) the antibody, or antigen-binding portion thereof,
of any one of clains 1-60 such that an i mune response
@00 Thé entiboldy @€ nlaim 50, which comprises:

(a) aheavy chain variable region comprising the amino acid sequence of SEQ ID

NO: 85; and
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t he subject is enhanced. 86. The nethod of clai m 85,

wherein the antigen is a tunor antigen, a viral
W@rioBH&iI60 a bacterial antigen or an antigen frRCa/ES2007/084792

pat hogen. 87. A nethod for preparing an anti-BTLA

anti body conprising: providing: (i) a heavy chain

vach)ablightrohginonriable irbgioly carpristncthe aaniiy add sguandeRSEQ ID
NO_%%quence that is selected fromthe group consisting of

"SEQ I D NGs: 14, 15, 16, 17, 18, 19, 77, and 87, a CDR2

sequence that is selected fromthe group consisting of

gEégIDNQs 20, 21, 22, 23, 24, 25, 78, and 88; and a

%@%?é’é’ﬁ’&é"){”cﬁ’élﬁmgéhes@t@@@b @r fiméﬁﬁntthﬁdlgg 69’@011 thereof, of any

one Spcﬂa%h%tl' 88 288 a ?EQTI}. NQ%H 28ceptable @ftier?d: 30, 31, 79,

and 89; or (Ii a|n varl e regi on antibody
sequence conpri si ng a CDRI sequence that is selected

UL PR A 5 BB oy oo

of anysorstealfetamdlfGOohnltdzﬂetogrthmapamonegmu ng of SEQ | D NGs:
39, 40, 41, 42, 43, 44, 45, 81, 91, and 96, and a CDR3
sequence that is selected fromthe group consisting of
SEAQ do&ﬁﬁﬁhmn@Gmpﬁ?mg‘ﬂl&. infunodbnjudte 0bainB82 aPa and
97; aJt glﬁl east one amno acid residue within at
pharF’é%@iuc gPtF‘ I°8TEgi on anti body sequence, said
sequence be| ng sel ected fromthe heavy chain variable
regi on anti body sequence and the light chain variable
g %WH’P‘?%&W"‘@&% GEHES2, Vhergighe thegapepiigagenbiga cytotoxin.
aI tered anti body sequence; and expressing the altered

anti body sequence as a protein.
5. A composition comprising the immunoconjugate of claim 64 and a

pharmaceutically acceptable carrier.

66. The immunoconjugate of claim 62, wherein the therapeutic agent is a radioactive

isotope.

67. A composition comprising the immunoconjugate of claim 64 and a

pharmaceutically acceptable carrier.

68. A bispecific molecule comprising the antibody, or antigen-binding portion thereof,
of any one of claims 1-60, linked to a second functional moiety having a different binding

specificity than said antibody, or antigen binding portion thereof.

69. A composition comprising the bispecific molecule of claim 68, and a

pharmaceutically acceptable carrier.

70. An isolated nucleic acid molecule encoding the antibody, or antigen—binding

portion thereof, of any one of claims 1-60.

71. An expression vector comprising the nucleic acid molecule of claim 70.
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72. A host cell comprising the expression vector of claim 71.

73. A transgenic mouse comprising human immunoglobulin heavy and light chain

transgenes, wherein the mouse expresses the antibody of any one of claims 1-60.

74. A hybridoma prepared from the mouse of claim 73, wherein the hybridoma

produces said antibody.

75. A method of modulating an immune response in a subject comprising
administering to the subject the antibody, or antigen-binding portion thereof, of any one of

claims 1-60 such that the immune response in the subject is modulated.

76. A method of inhibiting growth of tumor cells in a subject, comprising
administering to the subject a therapeutically effective amount of an anti-BTLA antibody,

or antigen-binding portion thereof.

77. The method of claim 76, wherein the antibody is a chimeric antibody.

78. The method of claim 76, wherein the antibody is a humanized antibody.

79. The method of claim 76, wherein the antibody is a fully human antibody.

80. The method of claim 76, wherein the tumor cells are of a cancer selected from the
group consisting of melanoma, renal cancer, prostate cancer, breast cancer, colon cancer

and lung cancer.

81. The method of claim 76, wherein the tumor cells are of a cancer selected from the
list consisting of bone cancer, pancreatic cancer, skin cancer, cancer of the head or neck,
cutaneous or intraocular malignant melanoma, uterine cancer, ovarian cancer, rectal
cancer, cancer of the anal region, stomach cancer, testicular cancer, uterine cancer,
carcinoma of the fallopian tubes, carcinoma of the endometrium, carcinoma of the cervix,
carcinoma of the vagina, carcinoma of the vulva, Hodgkin's Disease, non-Hodgkin's
lymphoma, cancer of the esophagus, cancer of the small intestine, cancer of the endocrine
system, cancer of the thyroid gland, cancer of the parathyroid gland, cancer of the adrenal

gland, sarcoma of soft tissue, cancer of the urethra, cancer of the penis, chronic or acute
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leukemias including acute myeloid leukemia, chronic myeloid leukemia, acute
lymphoblastic leukemia, chronic lymphocytic leukemia, solid tumors of childhood,
lymphocytic lymphoma, cancer of the bladder, cancer of the kidney or ureter, carcinoma |
of the renal pelvis, neoplasm of the central nervous system (CNS), primary CNS
lymphoma, tumor angiogenesis, spinal axis tumor, brain stem glioma, pituitary adenoma,
Kaposi's sarcoma, epidermoid cancer, squamous cell cancer, T-cell lymphoma,
environmentally induced cancers including those induced by asbestos, and combinations

of said cancers.

82. A method of inhibiting growth of tumor cells in a subject, comprising
administering to a subject the antibody, or antigen-binding portion thereof, of any one of

claims 1-60 in an amount effective to inhibit growth of the tumor cells.

83. A method of treating an infectious disease in a subject comprising administering to
the subject the antibody, or antigen-binding portion thereof, of any one of claims 1-60

such that the subject is treated for the infectious disease.

84. The method of claim 83, wherein the infectious disease is selected from the list
consisting of: HIV, Influenza, Herpes, Giardia, Malaria, Leishmania, the pathogenic
infection by the virus Hepatitis (A, B, & C), herpes virus (e.g., VZV, HSV-1, HAV-6,
HSV-II, and CMV, Epstein Barr virus), adenovirus, influenza virus, flaviviruses,
echovirus, rhinovirus, coxsackie virus, cornovirus, respiratory syncytial virus, mumps
virus, rotavirus, measles virus, rubella virus, parvovirus, vaccinia virus, HTLV virus,
dengue virus, papillomavirus, molluscum virus, poliovirus, rabies virus, JC virus and
arboviral encephalitis virus, pathogenic infection by the bacteria chlamydia, rickettsial
bacteria, mycobacteria, staphylococci, streptococci, pneumonococci, meningococci and
conococci, klebsiella, proteus, serratia, pseudomonas, legionella, diphtheria, salmonella,
bacilli, cholera, tetanus, botulism, anthrax, plague, leptospirosis, and Lymes disease
bacteria, pathogenic infection by the fungi Candida (albicans, krusei, glabrata, tropicalis,
etc.), Cryptococcus neoformans, Aspergillus (fumigatus, niger, etc.), Genus Mucorales
(mucor, absidia, rhizophus), Sporothrix schenkii, Blastomyces dermatitidis,
Paracoccidioides brasiliensis, Coccidioides immitis and Histoplasma capsulatum, and
pathogenic infection by the parasites Entamoeba histolytica, Balantidium coli,

Naegleriafowleri, Acanthamoeba sp., Giardia lambia, Cryptosporidium sp., Pneumocystis
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carinii, Plasmodium vivax, Babesia microti, Trypanosoma brucei, Trypanosoma cruzi,

Leishmania donovani, Toxoplasma gondi, Nippostrongylus brasiliensis.

85. A method of enhancing an immune response to an antigen in a subject, comprising
administering to the subject: (i) the antigen; and (ii) the antibody, or antigen-binding
portion thereof, of any one of claims 1-60 such that an immune response to the antigen in

the subject is enhanced.

86. The method of claim 85, wherein the antigen is a tumor antigen, a viral antigen, a

bacterial antigen or an antigen from a pathogen.

87. A method for preparing an anti-BTLA antibody comprising:

providing: (i) a heavy chain variable region antibody sequence comprising a CDR1
sequence that is selected from the group consisting of SEQ ID NOs: 14, 15, 16, 17, 18, 19,
77, and 87, a CDR2 sequence that is selected from the group consisting of SEQ ID NOs:
20, 21, 22, 23, 24, 25, 78, and 88; and a CDR3 sequence that is selected from the group
consisting of SEQ ID NOs: 26, 27, 28, 29, 30, 31, 79, and 89; or (ii) a light chain variable
region antibody sequence comprising a CDR1 sequence that is selected from the group
consisting of SEQ ID NOs: 32, 33, 34, 35, 36, 37, 38, 80, 90, and 95, a CDR2 sequence
that is selected from the group consisting of SEQ ID NOs: 39, 40, 41, 42, 43, 44, 45, 81,
91, and 96, and a CDR3 sequence that is selected from the group consisting of SEQ ID
NOs: 46, 47, 48, 49, 50, 51, 52, 82, 92, and 97,

altering at least one amino acid residue within at least one variable region antibody
sequence, said sequence being selected from the heavy chain variable region antibody
sequence and the light chain variable region antibody sequence, to create at least one
altered antibody sequence; and

expressing the altered antibody sequence as a protein.
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