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NOVEL COMPGCSI TI ONS AND METHODS FOR THE TREATMENT OF

| MVUNE RELATED DI SEASES Field of the Invention The
w@r@sandiess nventi on rel ates to conpositions andP@EURINAS039868

useful for the diagnosis and treatnent of imrune

rel ated di seases. Background of the Invention |Immune

related and inflammatory di seases are the

MOVELsCOMBOSEFIQNA SR MES HO DS FOR J'HBD HRIEATVMENEOF

multiple interc |0 ' ys which in
nor mal physioloé@ﬂgi@ﬁgP&b%%gﬁbﬁ@kyggiﬂﬁg to insult or
injury, initiate repair frominsult or injury, and
nmount innate and acquired defense agai nst foreign

organisws Di sease o&ﬁﬁéﬁﬁﬁLﬂ@yﬁE@Eurs when t hese
reSQrﬁXEVet%#] 819 reci% IOr_CeOC mo%&lrog} elggt?lgd_{ %Seﬁ.ﬁ ?I‘ tﬂg IH%a%nosm

and tr@zftnfehﬁoﬂlﬁﬁﬂmﬂé&elatedﬁdls’&a@@.ns_eqUenC_e of abnormal
regul ati on or excessive stinulation, as a reaction to
self, or as a conbination of these. Though the genesis

of these di seases gf¢t AVt vOtldnl step pat hways

and often nmultiple —%#%@%Tenriﬁggrﬁgrta

S yiatreins fgiat mmj/mﬂanmmweﬁﬁehm aad the mmifeﬁhtiMrntbﬁsdqnence of
re of se path can have an anellorati

e
fairly gpmp ey pldip IP@&%OHH%%B@@H%P%th‘fv@fsv‘@lﬂf’]il JhaR

physi®6&H ﬁrekl‘)lltl%élttg S&spaid RGARIIESR iRfurd ugiﬁﬁtre ré‘i?d"lt @bm insult or injury, and
process/ pathway or stinulation of a benefici al

mounpmpsatessd panhmdyiefewmwggammfmegn el@nsthsdiDsasesr @tlwlogy occurs

nown an n_extensi vel i.ed.. Such di.seas
when SERY o phENSoREH e RSE R TRy B LRl SRS irccrly
related @thie iRUkEHy TOE @ Ale§sbnis € fak @ BRI 108 iof BReRMal tcBhiRG6H Bt cessive
di seases, inmunodeficiency diseases, neoplasia, etc. T

stimul) ayﬁm?@@y@@élo(l‘ro 8ol o5 s aypembinationyefrthesat conponent of a
1 @0 g'ex‘igﬁlsrb%ge%g %%@?s%s oﬁe& %f'v Pve &%ﬂ?s@épé;nco daéJg%ga‘%ften

whi ch~ ar € “assocl a ecu

multiggle dEferit bidlogitdgysramohathivatg elﬁe@aﬁmdn dtlchyiczﬂ(?ﬂﬁit@bh one or more
(N+E% The antigen may be di splayed together wt
of thepgypailipifes<cap .hafeh@ ypelfoseteyegr ﬂafmegl&ﬁ cHrés Jﬁ?ﬁaﬁ@m&émegvenﬂon

can oé’c'u P§ eftﬁgr%ﬁ{agﬁmgrﬁldf 2 deﬁﬁﬂéehgz{el pgﬁeés?%%%%}{ {nsstl 1Sion'dte T

system m nates t I ch pose
benefaldh@mcen/pd&wem to the host manmal . T cel I's |ncI ude

h | per. T cell nd cytotoxic T c er el
TYFigHRYne réf@f@@?%marﬁﬁﬂnpm aﬁ@ haée& | PRbr ity sgidied. Such
dlseas%Qt g8 de Moo aRheXaRd anAaRha8) PASSKAL | ntgancﬁiﬂlune-medlated
Iper T cells also secrete a variety of cytokines,

mﬂamm@ory dlm@mmm&t@@}ls diseashs, pinepnaddsmnca discaics nenplatie, erc.

activation ells,.cytotoxic s and variet

i AR e R g e M
respofiseS AORSIS recOBRiLH @ﬁtlg‘éﬂb GALRORE ¥ssOtialde vdra s_ElfCﬁble@ul@ leBcoded by

thefollicular helper T cells (TFh) (for review, see

genes\yisiy g 1eq oghlstocmpatlbﬁét\y compiaxAdMHCE Thegag@.ggt@glay be displayed

togeth(ef %%ﬁéhHﬁB%gﬁl&b&?thQ%y}fgcee?f aﬁﬁggn%?rteksen'tlﬁé L& RIS 11:‘1%096'& cells,

I ne rece
cancer cells, grafts, efc. The T cell system eliminates these altered cells which pose a health

threat to the host mammal. T cells include helper T cells and cytotoxic T cells. Helper T
cells proliferate extensively following recognition of an antigen -MHC complex on an
antigen presenting cell. Helper T cells also secrete a variety of cytokines, i.e., lymphokines,
which play a central role in the activation of B cells, cytotoxic T cells and a variety of other

cells which participate in the immune response. Another subcategory of helper T cells are the
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(Schaerli et al., J . Exp. Med. 192: 1553-62 (2000)),

t hese cells have been found to produce |IL-10 and
weomsiiieys | L-21 . Tph cel l's provide assi st anceP€DUS2009/039868

germ nal -center B cells, particularly aidi ng t he

. survival ation of B cells ntI
follicylfidfcag & (Bodlioprsine sroNmata . R RRG B hoh 55853-863
(2005?)e|1$e?ectém&¥ ﬁﬁ%h@%a%@n@ﬁce&_}}r&@ioh%@@ét 'cﬁ‘ernoklne receptor 5

ol erogenesi s. Regqul at or cells (Treg) are a subset

(Schaefli dhel. pbﬂEXiF Medl 1é92t h3i3- @2 €008))cthiesei aollb hanal tpein flound to produce

hi bi t t.
1103 RT3 n T oL BRI Rl ey Rrd SRR e 38  orticutarty
aiding the kLBl Eﬁcﬁﬁt‘égaéa\ﬂ@ﬂ Of BHdells afd Wbty iRdicing SatiodPptdiuction

| mmunol 19, 217-23 (2007)). Tregs are defined
duringpraybiusepyiaB] olipyT hﬁV @th:@ﬁq bepyrimabieated irtelesrasacos.

TR .
Var BB o B BB PRl R Grtisglyolen
1nh1b1(18ﬁ) 003elf- I%akt&@uﬁﬁmme?pespoﬁies ahd aredoflefrfoinal ink&5s oflchbdni6&4
(1995); Takahashi . et al J Exp Nbd 192 303-10
1nﬂan(r2@m§1)suc q_mgtﬁmopﬁgue éWagg, H. 'Y| Wing f@ Lgr Qpimphnmunol 19,
ru I

217- 2?%00 ?)) ﬁgs %@ éirefg%d tyﬁlcaggﬁ #i gh%@gﬁac?é%xp@%g‘log’gf CD25,
CLTA4, &1$Br arptt nemnorfiBue-tl QRezEDXPM@Ihtstrom, 8. & Nowaig, &, JTExp&Med 192,

205 AL ROE ket S A 0 Y Rl 7 vt

Exp M&I193, 3y WG!DOGPM@I%%: R@%@@lﬂtlnﬁiﬁﬁz%%@ﬁ -2N@002); Bruder, D. et
cyt oki ne production (Fehervari, Z. Sakaguchi , rr

al., Ex@ph il bl 623630 2084)3 @Q@Oﬂl}t)der fheetggtr@ll csfdhmwmapteon factor
FOVAITTUIES, SRGRRCE AL S R R o

their S%Bpmdle&ﬂlheﬁor%h LevhkRatT @l ehrbegh smtdondeisdnident rﬂéchamsms and
i ndol eam ne 3-di ox%%@nase (1DO (Fallarino

cytokge prodygtion fﬁ@hﬁl@y@rmz eguehi SpOQpin Tertrchio 2035 (2004)). Tregs
o GETAL O RERSp P i UL s BT ey 00,
such as&pﬂb% méractmﬂmithn B7inoTeduldsyondD Cttidt eticincte aglactiat ofsielidleamine

2.3 Ay EmecdPO) (R BEp S e (Al 1 T2008). gad CDA0L
hgatlc?H (gerrg oGt Eﬁ‘ hn ﬁ%l§d87l#58l§ @gg\/a)l) 2pe8 a@eg%t_%u?éggg)lal offfen-

Kris nol
preselﬁﬁfg @l (DIE)Of, 1nchmﬂlg\nhm§1um@@pmlmhg/e dgaanss Sadf wreubn-self antigens.

appr.opri ate Tre i nhi bj ted di abet es ..sid 1 ce
DC-cxbRaagb pes syongess dllotghetivity tespgniasan 8 (YpmerakiS < gbulipe Narl
Acad QEZ @SQ@IOS@?‘SE&M gzooeg J@Stﬁl’{E%ngd-aﬁV\ﬁW&ﬁgrdw%l B Immunol
49-61 (2005)). Specif
19, 2Z7n?z7e¢2Q@Y))mmsi Vdfenl adgatm‘cbéy oansDTrag; AFPrapreas T@@ mnlablé@i diabetes in

NOD (§$]1r % g K ‘tl;]e%]r, rKCiT%paﬁ 3 %I Vﬁ/l (@E?H%ﬂl 773&68%')?& Fxperlﬁlaptally

1nducédm§ﬂlﬁﬁi1 (Iowkb3Bct 2. M( aQQZJ)Exp g3t isag-DE200)). hsyueife
pluralistic role in nodul ating Treg function., The
mteraﬁ@ﬂné&ﬁ ﬂlé%nd@mAlC arith GiTrnglo 4 %aé%’élﬁtfétlm}@%‘fe fpn@,md guch as

81B n r
engaSREHOTOME B et IR 1 r LT al Dt 3L LB | 8000 susgesting
DC m@@hemﬁl\p]hlda,hsﬁb tole uﬂhoallat;mgﬁﬂﬁrggﬁlﬁ&mnl nmunol 23, 5 15-48

(2005)). These npol ecul es are high on Tregs, but are. .

|Tgs nidjesvtesi (VoAb bl R ate eRresdtatys o dizands i find ighin the

CD289BA8kd TPIFSS% &Qzﬁnlfh@g of‘ tﬁﬁ&lﬁﬂo?}*l-lﬁﬁlgftbfryrﬂ%ﬂ?&%se§esPectlvely

expr essed Treg s searches were or med
(Green@elldt Rily egdneﬁmu Rev Immunol 23, 515-48 (2005)) These molecules are high on

Treqs but are also typically upregulated on activated T cells. In order to search for new co-
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specifically expressed in T cells (Abbas, AR et al.,
Cenes I mmun 6, 319-31 (2005)) that had both |Ig donains

w@na9i1pgsBs10r ecept or tyrosi ne-based activati on PET/US2009/039868
inhibition (ITAMITIM notifs. Through the

nt ers on of t ese t enome-w de oi ti.cs
S“muga %Ct‘l:leéteéalieé%e ﬁwg‘fﬁls gHrhes ¥ere perd ‘BHL?H b‘{%{l §rNCSs
specifi¥alld e&ﬂ%s&ﬂ% €icR11enonss, rl&lRa@t d19%HO B An & 319-31 (2005)) that had
transnenbrane domain, and two putative i mrunor ecept or

both Igydoowinsenil mmmnompgptwdmdsmevmsed aheivtiidn @dnhlbetwnlﬂsf AM/ITIM)

bl.i cati on UsS2004012137 or por at ed
ot FEPherp R P Rb R Thor By PO~ ey (AP RS, Rafph stategics o
novel &R kurface®olind ?_ro@élﬂ whthl tvé gEh Bhcotms eﬁi‘ﬂ%W’kidn@alei transmembrane
expressed on cells - particularly Treg and ne
domaigg ppd yghizuatsy . imaRUNREGCCPIRE tmpmfelmh@torbh@ptéfswgasadw@y@d (see US
patend RN R ARBUIG135 3 AN ARIARLS i (ERARIBAL LB procin

desigmitbT AT forHe Cell g atp PIVE dorhsin) denstiown tolbelcXpleksediondr cells -
partners and provi de new conpgositions, detecti.on

pamCHléflﬁ Jats anchmamant Falebets + pewelhanNKe erlls nmifereds & speskfios new
thelraﬂggﬁ{&‘bJ a@l‘dq{:ﬂetﬂyds 41 el nllé?ﬁ a‘}fafrésg '?mi?fuh@ %hgsgﬂl%?s gélil’ﬂgllllglg Iautmmmune

partners and u0| ated TIGT effects T ce
disordvat lH@tllnpApplmiln&Cldentlfy SFIGHU)MX pafndrisiend pMEMEI W The

comn B G b R PTRS dR rhTRHRE mocutcd

by TIGEF f&dctfinSeRIS Bk ObiBMERasner A4 U MIWITET@C‘[S on T cell
present invention is based on the identification of

maturpti@rt gidestivity.ol ved i n the negative regul ati on of
proliferation and function of certain types of imune
cells. I'mmune rel ated di seases can be treated by
suppressi ng or SUNBMIARY OFEHEIRVENTEOPONSE.
Mol ecul es that enhance the 1 nmune response stinulate )
orThp prasentiiaycatipn eomwmnmeeﬂ@m%@dtree pdsarvefug & the diagnosis

and o A R Rl SRR AT HREAPETRARE PRIRSm

inventi@s 3dasel ootk ﬁhdﬁﬁﬁb&ﬁfdﬁfdf@hﬂbms Alvobredad thealeyativiatgd uti@sofl
t hat suppress the immune r esponse ttenuate or reduce
prolifgiggon chiusfrseanitypes ot dnmuge felise Tgmungdelpted disepssg can be
a I
troatcd By A o elﬁﬁﬁhéﬁﬁéi%gﬁéﬂggwﬁ%f%%t 4 caance e
immuge ragponse sfinahtadn @rgntiatdethe immuiAppEispoBats atdmtrgast Matlecules

that TIG T T-Cell -1 | TIM do otein
whicki g1t e i e faropie: 71 eORe ETPELESaTS pheks Behabaent of the
1mmuh@ RYPorRe wedlPbd be%{éﬁcﬁﬁVﬁft&hat@stéBﬁ rrndf@dﬂl’é’srtﬁat%ﬁ geﬁq% Y¥mmune
eluci dated protein fanily, and that this Tl GF
responsstagieantd orreeqgahe vemynfr wpdinae esamantigen (agt howtalisinganidbodics)
rollferatlo G.T tides
can bg Iql erapetuﬁl lélo\?eﬁerg ng { éﬁ 89— t;lhg tll’él uﬁg¥%8$nse wouv\%lo? b%lneﬁmal
(e.g., HMBHM%B)? PHERRS Ap@ﬁ@dﬂt§dle$ndﬂ§ﬁﬁt@@ﬁat NGB (foAYDMcHLIS and ITIM
t hereof are useful to pr epare nedi ci nhes and

domajipg Ypretme prosiffcgly binds (0 paltayEs reseptPriRie-alsw kitosa ag{dP155) and
severd%@{t%%%%‘fs%’or%! rfe%@rg %ﬁlmd—gﬁtﬂ ﬂr&gﬁ%@ﬂghﬁ'}dﬁ ﬁ%% gl:s -PVR

I nmune-relate
interacki RS vaAn ebgjm&soﬁeethv@mmomdtprolm&ra‘tmn etebetdtngm;g T&G@IT
assessing. the stfat uds I Mune- r | at eﬂ
polyppqueérﬁgaplé‘is)}hereo an antagomsts thereo as well as PVR polypeptides, agonists
thereof and antagonists thereof are useful to prepare medicines and medicaments for the
treatment of immune-related and inflammatory diseases. The invention also provides

methods of treating immune-related and inflammatory diseases and methods and
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di seases. I n one enbodi nent, the invention provides an
i sol ated pol ypeptide conprising an am no aci d sequence
w@ommpneassg one or nore of the foll ow ng am noPEDUERNI/039868

an al anine at amno acid position correspondi ng to

ani.no Aaci d position 67 of human TIG T, yCi ne at _an
compaiions f ?fae‘%&g.aflfi BYPCERG S SBHH qﬁgmpwnaﬁ?alﬁ%d& lammdiory
discag@@sition 74 of human TIG T, a proline at an am no acid

position corresponding to am no acid position 114 of

h dmreire élfn@dtmelatndleanvgelnyion peavaies an imhatﬁbpdyp@tipo sOmposing an

t.0. anmi no_aci @SH on160f

amind; g SRR hEbrLisEer o RE ol o ploRnd FiRev anine
amind A0t posifidiRetrespOfding; toRMIRb acid b&Rition EP8PhurRéin TI0AZSa glyRine at an

anot her aspect, the pol ypeptide further conprises one
aminappCigrpsatiost coripspanitEoAsiipo adf gesiten 74 efhwas RKSIT, a proline at an
e C
armnd a‘?’c?éi g&?%&nh dCOrI%Q odd 14;% 1!821%1&1?(5 %cqg 8§mlﬁlg r11 hﬁ%ﬁ#%um@, and a glycine

at an éEhﬁb'ﬁcldmsamShmerra@oddmg ke ﬁﬂhﬁd) afc[d)pﬂs&&fni N® Emdman TIGIT In one
t hreoni ne .at. an an no_aci on Correspond ng t

aspecy fieRelyrepidpidiof PSR- BY R+l H&Hﬁ# RVRL3, P‘AR&r‘uTlaﬁﬁTnQDa% or
CD228N 12 %&Rers %f’&{ Rﬁéhﬁlkﬁé#_)t%@ %FI%’P Qﬁrﬂgﬂ&sﬁoﬁe B3R &€ bl amino acid

position oni ne at an am no
selectad frdmpasing,i isricwng; espleadinngt droaramio razoidqrdsﬁﬁop@eh’esp«)ndiﬁg 20

. of .human TIA T, an amno aC| tedfrom
ammop%é%?%ﬁ%%%f By TICH T #eamaino 2a1 aﬁe éanasewg.aflfi gyeonine at

an am%U Jc@@ﬁ&@@dlﬂ&ﬁe@p(ﬁf&ﬂgoto%ﬁhgo R48 bBélﬁB‘n 34 3f REmAMRAT, a glutamine
I n anot her aspect, the polypeptide further
at an fmmrp raplsiqs)srmg corresponding o awingragid Mbmtﬁ&csf @m@éﬁl@m ,

threorjhP e i pif Polin oo Blndie R o g R R e 42 5f Roman

TIGIR&hdan agiih &ed gé@sll fr6@PhsylhinRinafad t6RONARA adlin@ i Position
acid position 55-a glutam ne at anm no acid position

correspgndipg tgmupasidiosttongddiof hemasT1ahy lamnatichsipgctathe
|

R e S L
posid.i an atlid aid amcmd ﬁl@md'aﬁﬁé el isclchicindmitpineiny helll positien 54-an
and tyrosine at amno acid posjition 113 -a pro|ine, at
ami no ABYRP %fé‘i?ﬁt ¢Sl f%im SSHF A tesorise @t %&m@rﬁcmoaﬂﬂoal 35-a
posi ti | 0 acid position 116,
wher ei %[ht%%e%t e%ﬁ?nag% tﬁ)glggm no aci d positions
corrtes pm ahhautecut pdmtlmwh@nﬁmhnhopaosil atiearhsofaimiho pwid positions 68-
TIGT, h the abs ing of the am no

ute n r
acids i’ a’c %C“S OiLATEP? A PH%}O’&V?#@F I n anot her

embadi aemeontﬁaeat hﬁmchcpﬁbsm&m @ AniiBlabadeREted from
determ m@gﬁv1 ether a test polypeptide is a nenber of
*ﬂ}l

the TLPh¢ iInQAndoioT st BtiéR Sltsqmbw 24 Pighinagl o acid
am no gg%lgo ppence of at8h at ta%%:lﬂ)gc% }585?
am no Seqlighce" o

acid position 116,

Ples wifh. an .
-4 glycin€ at amino

wherein the numbering of the amino acid positions corresponds to the amino acid positions of
human TIGIT, although the absolute numbering of the amino acids in the polypeptide may
differ.

In another embodiment, the invention provides a method of determining whether a
test polypeptide is a member of the TLP family of polypeptides comprising aligning the
amino acid sequence of the test polypeptide with an amino acid sequence of one or more

members of the TLP family of polypeptides and assessing the presence or absence in the test
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menbers of the TLP fam |y of pol ypepti des and
assessing the presence or absence in the

wo eavpedeypept i de am no aci d sequence of one or PODUL2009/039868
an al anine at amno acid position correspondlng to

) am({%o acid.osition%&eof hurraF TIGIT awgll ne at. an
POLYPERHATFTHE? ACIB SSIUCPEO PESHBRHET Hy? lpRyng A position
corredpBRdihl RNarktho@kid PoRRId ¥7@f hunfn AMGIT raeg@ém@a aargnﬁﬁo a&a Position

position corresponding to am no acid position 114 of
correspanding T @hihp aarlcboaitgny/di alduatan InGERiamolaed at apasiing and position

core 5P 58 By it no B R PR O g BBl 0T aminoec

positibRtdedpdiing @beihinb ¥tidHogiiien 16 BPREMIETIEITS 18fndther chddiment,
protein famly by |dent|fy|ng proteins in one or nore

the inyenion meevidesteabeibed fairidesifang aac aﬁ:m@resré@mbﬁé e&thedidt pretein
f
rmi Gy LA Ao RIB RS BEL SR AP B a ki
sequep@sicbim@risBat 1odst bunaningladdTseleated fiomh meal@hinaat aminoackigiodition
position corresponding to am ng _acid p03|t|on 74 of
corresRARKAS 19 o agidsrasitiond 7t haman bl A reipodlianiagino acid position
corres%eﬁdl_ﬁ}é inttcf ﬁﬂoﬂ@4%’hﬁnﬂﬁq‘lélp% élrl4né3a{t A YHRRb acid position
., and a glycine at an amno acid position
conmmonmagpnmdmn@ckhxmnumdlé@fﬁmmasﬂﬁGbmaﬂdéghknhumamannnoamd

. I n.anot her eg]’godi .rr.ent1 tEF | nVﬁ on provides

POSIU%C‘?I’%%P%I‘%%B 1OERnO pR4POsHAR 11§ ehhyryan acts with one

Ofin Wtﬁ‘er%%%aﬁff&@ tRE inVERSSARbLRALS ¥n GERRATLES haGh&Akcally
' of TLP fam |y menbers. In one aspect, the agent Is an
lnteraatﬁ twa@lomesm ngire corscexpoe s@stﬁmtlalhsdstmsemd ragiang offTLE frmy
mernbgéﬁ 618 onsg aizpreBﬁ,]tl}J‘e a%qﬁﬁqg%ﬂgﬁtgg?ﬁ gt of ;tlkhet %%{%Eltog %ﬁ(‘iq/lof’ atlctfv%ty of a TLP
family fidhddet. OlnYanafhct e, B anfdbofistTs BilBEEDgof B@i@Nholecule inhibitor,

t hereof , an aptamer, an inhibitory nucleic acid, and

an mfalﬁtqrﬁ AREadaroy aplessppipding éragmﬁntath@qeﬁ% AN gBfEer, anifbitory nucleic

{:
i, G0 AR h REISEESBNSBL AP BRI,
expresstorsaldén taetivity o BDP &gnily michpea nﬁllahotﬂlyr @¥pect, the agonist is selected

anti gen-binding fragnment fhereof, an agoni zi ng
from ?Bé%ﬂoglbféng %m@)og? Rtk Bagpens tsredinan faptzing peptide, and a
small A1t a {# t-lliatbelcﬂ%tQQTf gﬁ)ﬁﬁhgg% WR-EJ.IH@O-IF TIGIT { ]h ntracellular
intracel l'ul'ar signaling nediate R I'n anot
signalgndooddiated by PMRe  Innanetiter embpdlnwntjelse mvmmhqmoxodes a rnethod of

. d.dentifying or det ect on. r TLP fam | )
identifyafipon dolece She SEWORG L SERT PabSismyreaiar i fuative TLP
famﬂpﬁﬂem@plgdlglﬁepm& Kvithtat he%asane%ﬁl&afbow BoRROMR c&%ﬂﬁrﬁn?ﬂf@ binding
determning t bi ndi ng of the at | east one agent
of thetahéeaﬁmnatagﬁé t¢ Lha fugativieyl Lifelatyely mémbeanot her enbodi ment ,
{ Bl SR RO BR o ggtr'a%g O i G G ML e o
test mﬁﬁﬁ@d delilis e h&twawﬂ cﬁreﬂohnal O, [ RBmMEB} T celf MM CEIS, ldiquh cell
assessing the | evel of expression of Tl G Tin the t est
compyisg AwceEld tha feycbefgrarassign of TIGIT iéhe teyteimmpne cell and comparing

it to t]ﬁexlg{la%? 'e%%e;%ﬁornuﬁ IEIT ﬁkg kh({)\?ff’gctﬂ&ﬁé’ghoq ﬂraqurQé),rrﬂahory T cell,

NK ce:lbmspa"Fh roll tdﬁ@ylcem@hnmg theX@»reésﬁemﬂes@fon'BlfGﬂGHT im thbl &st eshune

nmune ceII t 0. known standard TI A T expression
cell twla}oei@(%a)n ayd TCH roraresdpm selrphsht In appthey ?R}E 1mgpt, the invention

pmvuﬁJ SAhARSd Ror TS duPHin %%n{ﬁ‘ﬂg %s‘%rh g diBHURS 01Sé/c°t1tvﬁ§ﬂcomprlsmg

nction and/or activity conprising
modulating the binding of TIGIT to one or more of PVR, PVRL3, and PVRL2.
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nodul ating the binding of TIGAT to one or nore of PVR

PVRL3, and PVRL2.I1n anot her enbodi nent, the invention
wQ@e@vigkesss an anti-TIGA T anti body or a fragnent PCTTERm09/039868

conprising at |east one HVR conprising an am no acid

S quence cted fromthe am no aci d. sequences  set
 oF Eothes e§%®3 ¢ Inygnison PTPW%%% e T oy ﬁ@ﬁx or 4 fiagment
theredfrwﬁl@hmag apregwo@l@ $1\A0 c@piisidd B Imﬁfa)t dchp%uafce@elected from the
ragnent t her eof conpri sing at | east one

aminccanpsdquimys ast farth MOSEQIID Nesusrite Iselhefd:lmednlﬁcrcblmmhéle invention

provii ol A BB T RS R ¢ TR (Ol r T B st B HOR

compA&thg ad hf#inb R idaaehee@Elcatell FRSGBB ndiMeig@ieqibfdetisét bR in SEQ
anti body |ight chain conprises the am no acid sequence

ID NQg131£36r tin aIl(PthEthO@Il@t the invepHompreviiss ar apibdil e entibody or a

o BSLAUEORLED B Y5530 A T LT, OSBRIt e

forth mcﬂmp |119 O t1e IanhobeBehbbdideutethe énvedtion provities an SHQTIGIT
I n anot her _enbodi nent, the invention provides
antlboaiﬁr Oéﬁtfragme@t thergat MBI 9F 28t1hqdyJiedhehaimenapisehthisragnipo acid
sequehé?se@%hqg%¢ﬁ9m 02@6“11'? aﬁ(ﬁﬂ&re'n%gnhgﬁ tﬂ@hﬂ%n@&{ 15’r0v1des an
sequence set Torth in SE or a portion
anti- TtIGIéP extfhody or alﬁ(agiment thmteoﬂwhﬁﬁm th¢ hetitiody dngvyorhapr mmpisss the

ntl-TIGITa ment thereof whe eln
aming Hid SaePs 0y ey SENTENGS g or LBEtondhairindn egiher
embo&%gs‘ﬂ? @E@1n$§ﬂt1&1$r6ﬂdé§ht§l%@ IS 1NN (i BO b+ et Mereof wherem
thereof. In another enbodi ment, the’invention provide
the angihodynh¢avy IcBHT campiibodhe aming a&rth&yq%tce stdpbin HRQIB; NO 30ora
.t ant i.bod chai.n ses th n ' .
portiog i, 4 Gy o FE? PR oy 1 G FGantibody or o
fragmbheh@ebf whctcinBe afttbodd tiyhh@aitycomhiaists hRARIihS &8d bfifience sct
am no acid sequence set forth in SEQ 1D NO 22 or a

forth inoYEQ A NQrekledsta portiorathsrcré andethis gaiibasytheay hehaih gamprissp the
f
amin Y 5 3-SR TP 20 B RO T s

embodiicat Slﬁlmeélﬁ&)n%bwﬂéﬁ etlfanltll'-TTISHQ anBb Y or2Ofregment ﬂmlfédf &herein
t her eof and the anti body heavy chain conpri ses

the anélﬁ?% ightichai8 sqUPHe thepmingrack! jequaliee)sptpoRipin §EQ&P NO:29ora
portloﬂ‘%ﬁérbéd’f'hnﬁl?ﬁé £ffbody ﬁe Qﬁrcogﬁlygsj 180k not D6d LIMENI B Forth in

provi des an anti - ant | or a tr agnment” t her eof
SEQ WhNOe B3 ot h@odmwni thmekyf IIn ghethehambodirscniho dednbyn proeides an anti-

ucl eqti de se uen 0 ortion
TIGIT ERg) oF § oEneeBrrog Bt sniedy tiRbeheloh chitiisd fadne
nucle@tmeaseaﬁen& & §E@rlbl 00450 8f a forkibA MR, ﬁrhsﬁ&pér eMb%Eiﬁfhéht the
the anti body heavy chain is encoded by the nucl eotide

lnvents@qm@ﬁ@@s of a8EQIGD qutibogy ove fragrpomttth@mﬁ\ﬁlearemfthe gmibodg heavy

cnin o85Sl AP TLLRA0E i bPEERIEOSHT) BBy oo
aspecBah hR@shiy o2 affigdiEih@ing fiabiefither@o b fXRE GivEnortiR st 10€6Y from a

a heteroconjugate antli bo y,. and_an | mrunotoxin. In
humagiged #rétbod¥pedimeripantgody hbispasiec JRodY. athsterogoniigeicamtibody,

t 90% 91% 92% 93% 94% 95% 96% 97%
anda#égg}?h%értgg % identical to an HVYR set forth in any of
SEuidthdi@spec? 3h@@. ledshomniBlVRest thspﬁeﬁuoﬂlbat Rhst90&S 01N 82%,
invention is at | east 90%

HVR of the 91%
93%, 9405, 5%, 06, TN B98 br 030 A entieal to an HYVR sat forth in any of SEQ ID
NOs: 23-28. In another aspect, the at least one HVR of the invention is at least 90%, 91%,

92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% identical to an HVR set forth in any of SEQ

ID NOs: 31-36. In another aspect, the light chain of an antibody or antigen-binding fragment
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92% 93% 94% 95% 96% 97% 98% or 99% identical to
an HVR set forth in any of SEQ ID NGs: 31-36. In

wap@bhamwsaspect, the |ight chain of an anti bodRCDES2009/039868
anti gen-binding fragnentof the invention conprises an

am no aci d sequence at .l east 900 91 9 3% 49
of theg%%nﬂ%%mgwg a@@%m%?m@é%u%f&ﬂi sl 9% %Z'r?@ 9§n4v ??é%é"% 95%,
96%, SPAHUSEG EorSly, R Tibal 't@th%’%@hhpa&@secﬁéncé &t ?cﬁfﬂltllﬂ%fEQ IDNO: 21. In

aspect, the light chain of an antib
anothemraspepe, rth]igh ahginfafag rarehbociyfortahngrmbladmg dmgwnmﬁ thegvantion

compgEAnaRinS 396 SR BB Fidnriocar P8 o S n a0 RV H

98%, 5£998 NdtisAtto HQY drhinb racﬁ%@rlde@cé\@t f&%h inl SE@QMOIN®T29. In another
aspect, the heavy chain of an antibody or

aspecly mq hyary phaviphen antbgee At ansizenhinding Bagmen of Sregpyedionan
0 0/ 0
com R BG4 SFUGGE S1ed 835%, H0009 % 9506, 00 R

98%, 89006 idetissltto filay drkinb AciGEQ UGSt f&2h inl SEQIDIN@I22. In another
aspect, the heavy chain of an _anti body

or
aspecty th hsany shaiiphn W%b@% AY ar&*%@?ﬁ@ldl%@ﬁgm@ﬁ of BifgRYEEenan
compﬁggosréﬁ aﬁﬁh&iacci é@gﬁ& aﬁtle dﬁe/%%g 43‘79%1( %, 9399 964% 97%
5% 96% 9A)| nti cal he’am no aci d
98%, seffife m«h@tlseltto fthH dnhind mcﬁE@de@ceN@t f@th 1nl SEQiﬁlatN(é r30. In another

aspect, an antib or .antige i ndi ng fragnent
aspecf 36 grttiosh S SR uBA s e AR M o fiieara Bihticin
compfs}ﬁig| af® SRAURNGES] RlqubR_%E 190%098 1)"(% @%% 99%’%"/@4(%4%%,9@9% 97%,
96% 97% 98% or 99% i denti cal he am no acid

98%, gle%ﬁ% ndeatisaltto ther anhinp pcigEQUeDoNGD! ﬁzrtmmaﬁfEQ ADANRNVA anlda reavy

chain G337 af0 Bul et S RIBEG A SSBoRp et et o 4%

97%, D&%, 81990 i Eeitifal 36 EHeelhtiRo S6H sbQichbe §ob fPEQnI IBEAND NL2.221 Mn
anot her aspect, an anti body or anti gen-bindi ng

anotheragperbran apfibpdeoT anjiger-b o inedigenane o te ivgmtior pmprises a light

chain §3FRH Y36 IR b TR SO0 RS SGg0e T Fend et ot %

97%, D§E, andI0 identidalse eeeimtiao seitl stqrehbe $on QNI IEQND NIB zana@hd a
a heavy chain conprising an amno acid sée&egznce at .
heavy chaay cogg%sngf%anggo/&mg g%uegg@/gt I%%O éG% % /&, Yo /4)940/?, 95%,
96%, 99‘% 9%”&’ 9‘9% 1&eﬂtl&n o A¥RAnd élg s%ﬁf%ﬂ@éq&? o infSHA b NO: 30
. I'n another e nt, the I nvention
prIo\mnd‘ésr anbmtllhnent tic imonhtibapravidea a@D2R6d ofARlulating a CD226-

interacti a 0 CD96- PVR i nt er.actjon. conp
PVR gt P & SO RER (haictigh coesorne sgm et pstbne of
TIGIT, Ia@l%oﬁgwfeﬁ@m exlﬁesié&{a@%rlawlwy oPhn AMa@dHi RGP MGSIT &fpression
Tl expressi on ‘and/ or act|V|%% in vivo or in vitro.

and/ot grtiyHE Imgpyeer in WIGI T one agpeetgbHpldiorgn agp@stiofeld ol € sxprgspion

and/or ac;%llvqtgcalcéonln\rlﬁ %eée,‘ dﬁﬁgbgég %ﬁ@gm%grg%t}oglc gnd/a ﬁ%l S@BB@PVR

1nterabt|itf}i 0 |1ﬁlﬁﬂltédrorm16&(5@ din dridtien @égeer, afs@sdnistdf TAGIREgREsion
of TIG T expression and/or activity is adm nistered
and/opgdivithiés ppipaiopsdandthe CA22OIH Riteastianyademdls: PRRO-PVR
1nterabt'i‘c§ne1rs§ﬁﬁ1h9£e is stinulated. In another enbodi ment, the
ention provides a nethod of nodul ating i mune cel |
f ﬂma:rtdthm catbaddmenacthé itiveytidyprovided atrietteyd Df GoBudutiels dhmune cell

PVR expressi on and/ or actiyvit or b
function an(?/or actlviy y modulating TIGIT anal/or PVR e%/(pression and/or activity, or by

modulating the intracellular signaling mediated by TIGIT binding to PVR. In one aspect, the
modulating is decreasing or inhibiting proliferation of one or more immune cells or

proinflammatory cytokine release by one or more immune cells by treating the cells in vitro
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nodul ating the intracellular signaling nediated by

TIGAT binding to PVR 1n one aspect, the nodulating is
wale@waasBng or inhibiting proliferati on of onePCF/URINE039868

i mmune cells or proinflamatory cytokine rel ease by

. ane i nmune ¢ treatl the cells in
or in Vg 1y IR VARG §f T+ PP BT @ ACOY gy bgonist of PVR
expre&Id! a%ﬁi%r%u@gd loPby hliMlihy 1nt1%@elﬁﬂ%'1§fahﬁ’§ nfNBted by TIGIT
expressi on an / or act|V|ty or y sti mul atlng

blndmgtprPééRal Indnathes agnail th@gnm;dattatgeal 1®yea$m90Tstbmnhtmg ptodiferation

Of one T Ig(l)]ilen ano%%gﬁsp T I‘P]Ingll‘;l a %yé}%ly hgat 0 g%%rlﬂ%%??gg gmrnune
cells l&}eﬂréa$1ng fthPdeDls i i@ BToRE0 T 0 GYitHOKI a[iﬁagroﬁiseaﬁ”ﬂ(ﬂﬂ" &PRes€ibn and/or
nore i mune cells by treating the cells in vitro or in

activity, goanpgnig Rt BNRagrorission snd/pr @tivitgxpirsighibiingigmesellular
ct PVR expressi on and/ or
mgnal?ln @%‘?I%%d bgfﬂg@f ?ﬁﬁlﬂgstijlpﬁfg ‘intracel lul ar signaling

Ml naities caybodinkdnt, the ihiemgprt ProAR a hietlwdaif Migtibiting an immune
enbodi nent, the invention provides a nethod of
respom%%rhmdmlwgteaﬁg YIRS Fb¥iyB Eé@lwna'l@ﬁmﬁﬁ ftIf3'h gxprgssion and/or
Y , n
B B e A L s
signalacgg mwdmtycd b TIGYT bindmg tatPiMRy Inrdnothee bﬂnbd)ahmeﬁi thealhiergion

provi Idﬁ%tﬁ%(h?%/ 1n{|:-r:qgui-1rg.| glleﬁ]%lllg%tlliﬁs) M@le&e%ﬁ%@e{y gffministering in vitro
or in V198 B 88t fShiQlof TGS ERDn3RdIoFTMAS Y 85 RARSRIRB PVR expression
ad nlnlsterlng In vitro or 1n vivo an ant agoni st of

and/orr¢c@lv11ty&myeghubttmganwaoaklulat slgmltng meghatedbaddnlTsbindig RYRVR.

re [0 ct t) h b

i anEi R cFR e 6 Py o tabin st et el thg tge pngtor
amouf\dR.cyloRirRbietios Fdadii®ithund &8¢l 4 grm@dmatm’g PIGAY il @37Ra

nmet hod of nodul ating the type and/or anopunt of
expressjQIoRidis api oEUEiEM OF oY anln anReech @IPInBymmstnsy sytekige
produgticf st S8RETRAL S04 BOA Bl SELLY EXn bl e HiGIT
exprefyic@oiicldraotivisy, ah |ama’g@tlad>f &R e;rprmmheaaa@d altyvity, or by inhibiting
mtracg‘gla?m stration. of an_antagoni st of TIGA T expression

Tovigngdipg wediptedby Bl Jundiag (R VRvED aggsheaspesh
promﬁ’zﬂ%gt{ol ngttlr)rlglglé gltr 35%(913/15 ﬁﬁ}hﬂ)lpégtﬂr?gﬂirﬁlﬁfs{rm (&ft‘bln%gomst % f TIGIT

sl gn Ing to PVR |n~anot
exprew&pemd/ or;mctj)vim‘ lam agqutlsirof P3AR elqiressioprandioc bitontyi, er by Stll’nulatlng

intracy ?re%%t}a Hg a%"?(f‘%ysi{{(gﬁ't@gdlg; tozlg}éﬁ?g? ! Z; (F)’{/RTI ar

eXP RSB RthRAFNGH, tﬁ@ tivéhtioh @cld@ya %Ie'tlﬂ?d' AkliRglating ERK
intracel | ul ar S|gna|ng msdpate TIGT binding to

phosphyfRlation aader hdracehdadignahing throeeh thv @BtK pathpayin deranore

d. of h h
T gl T e R o SPr PBE R e AT 1 ogpis of

TIGIPéxpF®sRni bR ectidlyl 6r SOLHYNisS bflngre@pfdsﬁgn Eﬂftﬁoﬂ{tﬁvﬁfl
nore i mune cells with TIAT, an agonist of TIGT

e ¥R SMbeduMY: the tventian proyidana AgHind disreneaprg an immune-
relate éﬁ%&%%lg{‘npgfada(bg{ég&g&%{nfﬁ%gu k{gpgﬁﬁ%ﬁﬂﬁ lﬁga%hl%ﬁ%g a58sing

nti on "Agnos)
the exiprassine bed/at anhvdy@é aBEIT @l sedaniple frOmabesubgmit ahdroamgarig|the
ri sing ass t he

response In a s ect CcO sin )
CXPIegsQly SRAAOR I <3) SO .T%ngreaﬁe Tt of 11 IogRsRsion aafor
activi{yrtﬁ" tRURh &G of IT‘?GP'IOMSS{(])Q ahlBr activity in a sample from a normal subject.

In one aspect, the immune-related disease is selected from psoriasis, arthritis, inflammatory

bowel disease or cancer. In another aspect, the cancer is breast cancer. In another
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expression and/or activity of TIGT to a reference
anount of TIGA T expression and/or activity or the
w@emanees8s TI G T expression and/or activity i nPEI/Es20pY/e39868

froma normal subject. In one aspect, the

I.mune-rel at ed di sease i el.ected from psori asi.s,
embodimeahithq KV ent i RANYHAF lgf/le%sa/_@if TYFEEREC 37V ERhe, Injrpune-related
discaRPOLNRY (ABREGAL infnB1cCRNE&hoh® iRE]EBbC(CARPEkinglaBsessing the

anot her enbodi ment, the invention provides a method of
expressaemslirgetiviey sieliér Tty agdmple fiammthesubjettainddonipgang the

relating to .abe i e cell res in_a subject
expregsiorpidlitagtuBodis LRS t© Aeciaepravar b SRAMAEr xhete B iG
activith! deltile dflowht SRMPGEr EXpREBsioRngePhablityand se@PREFdME nbhal subject.
expression and/or activity of TIQT to a reference
In ong grenest, ther impmageTrelaiqsh disegpois saleaicd froarpsovipsiy, agthrifipenflammatory
bowe]?(“?e%@é opéangérgh-lr aﬁ&ﬁ&eﬁﬁ%c? nthéagag{c&r is %féa'st;/ ah¥er' T BnSHRLP le
rom a normal subject. T onhé aspect, e
embodifann ehd @iveitie plovdasemethod of patvettider ampsoiciakite, discase
.arthritis, inflanmatory bowel .di sease or cancer. In )
relatmc-gnt@taﬁ@rrratgé@gW,e C@lh@sgg‘ﬁxg éq, a §@Jfﬁt@g@pn@ag g&d_ulapﬁg the expression
and/ma%ﬁtvﬂg bof QT@ﬁdfnrfﬁg Eubé&jﬂe fﬂ &i’ecef@gé&,r{hp ﬁﬁl‘ﬁhﬁ@-ﬁ:lﬂe&'ﬁfs%@ isogelected
preventing an i mune-rel ated di sease relating to
from proeipsigntthrinsinBamombatory bepdnkeasaoraasednj &cinatlonpspest, ige cancer

. nodul at i t he expression and/or actiyity o AT in
i brogipgitisy Bepotien S hel Reped M Haon A dhedo i uader
lessenlify 88k RFof HOIMMASRLIRISdis@Ed MdtigSeo abdfdnRIIRLRE Yell response
' bowel disease or cancer. |n another "aspect, the cancer
in a sybgedh cemptisivgmedplating thermaphessior adidi aptintty of HEGTTninghe subpect. In
rovi,des a meth f tr.eat,i r | essening,the.

one o0 WET oS TEh R Birats € Rp A BPwaBRRRIL AR ptgmmatory
bowelPdISdaEABit canBIFUNE abRhér ASHSPARS BarlcBr i8 bEAR] RGEercONpr i si ng

nodul ati ng the expression and/or activity of TIAT in

the subject. In one aspect, the imune-rel ated disease

i s sel ect edBRIBIMDESCREETKON F BHE DRAWANGS ™At or y
. b |. di sease or ncer. | n anather as t he .cancer
Figury £ 95pigap SRERule T RRRER mpleniRi G RO B L pAf RE Shes.
Shadifri gidi @tch pdsipibsd Sontdiniak ii@shiesltantiho BelGRIM, thige WS EourlsP&SesS The
. and dog TIG T protein sequences. Shading indicates =
signalrggyance Hsingigaed brianigsheddinei thaimaynagobeig¥-sehdarpgia és ipdicated

f oUr (SpegGi i: : i.s: indi e .
bys U 1GR0R e IR0 BERHRRSE 8y 581 Pl
positibmdhe @imehembpranctioubiieisl indieatedNbg b yitiols jiha@tah @ theshit &/ ek &nded

i ndi cated by a thin Ijne above the reguisite position, _
ITIM pdif s @H@ﬁ@ﬁ@%@ug&#&ﬁwdﬁ@ei ﬁm%ﬂ@qwﬁ%re% R K01 Prrand 58%
: : ith by Tl Iefy s indicated by a
1denu§1018%| g%égésjﬁg% | cfrﬁlg,&{%gg%cbﬁ, £ peely. 88% 67% and

58% identity with rhesus, dog and nbuse seguences,

.or ectively. Figures and. 2B depi ct i gnne of ..
Figurdsy o 85 28 Bt nAtgrente) Ot mavoRes nev el by fRdicated
PVR fagllyl proRIRt SidSchardls @t SRt BnilddiR) a&GHAT8q&indtd A€ hiaYked

across sequences are marked according to propert

according taaprep ity géfpmeringersingpsstuch(blask caicles bed P%(RdreYdted fingerprint

. PVR: 1 el d fjng i nt. ' hick.li boxed .
resic R hIF AR Syl IRAHRApBeind BB O B SR R85 gy gomain
sequeh€tY (60 PRt SR E HRMRES o t8 Elind) BlohhindNPCR fhmdy g e@diralalso

~ line) fromnon-PVR fam |y nenbers are al so
aligned.
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aligned. Figure 3 depicts the results of biosensor

anal yses to assess the ability of TIAT-Fc (light grey
WO 2ove)12688 a control -Fc protein (black |ine) toP@I/m82009039868

various proteins, as described in Exanple 2. The

Figurd ARG RS (PP IOBYRy SFLINCE &0 g ERINR QTG ke light erey
line) &eapdoﬁ%l F@sm&&ﬁ Wih& 18fe ) R} PIRERS PAriAS %%tém& Qs %@m@d thxample
bi ndi ng of various Fc fusion proteins to i mmobi |1 zed

2. Themenibesd -8 sxprepestc raspendively, EXANMDIGTOR, FEKUINERSEBLAC tIGFBP4,

-6 depj the results of FACS anal yses to assess the
PVR“@EH?iﬂﬁptﬁkbiotinylated Fc-fusion proteins to
recept or - expressing CHO stable transfectants, as
~ described in Exa e 2. Figures 5A and 5B depict the
Figurg ¢4 Jiepistsghe msulty @n%ﬁ@@émraﬁsav& tor gpagss theginding pE warigs Fe fusion
protelﬁg’ g)al elgferdglglgxllﬂ & dlﬂ?di 1¢e§r1n %‘Xa% s .bfé@gg QBE{‘[@ 4% E %eplct
the reants folf GFNGES ﬁlaﬁhm a:sgeaph& bdedihg bf bigtihyleted €84flidion plfotelns to
onpetition binding studies anong TIG T, PVR,  CD226
recepf@ﬁaxmsmg QHO¢ &%@é@%@é%ﬁcgb@ indigainee 7 shows
the results of experinents assessing the ability of an
anti-PVR anti body to block PVR binding to TIG T or
Figur€&s22 6nd 38 delpist:thb besdlts of dncanplescn2ativeirgdioleganA bielngissay to

the Dbi ot|n PVR- to CHO
deterrpiig 1 R4 (ol g ey 0 BBo B RGP e GHIP cels.
degxﬁé@ﬁﬁggﬁmﬂggtted line) or absence (solid line) of a

fold nolar excess of antibody D171. The results
fron1a mat ched i sotype control antlbody are indicated

th h 7B d i ndi
Figurst o8GR CPRUFES oi Py PRBERIH TNy S shng i
PVR, Ri®ensacDIN aglesscbdinRzpidz. or TI G T Fc. The

m ddl e |line indicates PVR Fc binding to biosensor
prel oaded CD226-Fc or TIG T-Fc that had been bl ocked

Pigurgh Sihufrtht Bl PRAe Al bR SHPAR R Bt Bp e R by o
block ®XR Biagingno daGH ¢ CDD26,padedcribedirfExipleRy churei: mrwlepicts the
as described in Example 2(A)

bmdlrgggéfl igdiereERR laQ tgpsteptanty eéwaswcgcﬁD%%&g\w{ FiciE in e
prescifXREGER 19%) bPalseR&! (k(l)l?cf hne%l)f &b Ifél'd rﬁé apéég% , &%ﬂtlb&iy D171.
Exanmpl e 2(A). e

Figures 9 depi ct resu
The resxjie fromenmstchebisotyge bdnﬁroé bintibddy ao 1ndruated'bly@hé|' slaildbdi bedy Figure

10A7 t nd th rface o
7B deggby Bingd P VAT Lo Tnel e A RptLindido biokeiie lgpded with
CD228M¢d 5r TG T- F%ntI'h@ oe¥did %@ 1ﬁcﬁca%sqb¢7 R-F2%3ndih oTblgﬁanor preloaded

lines (solid |ine) and the abrogation of that binding
CD22prFadrd Lol Edieribas hod bwﬂnlwe@d’aﬁh@dlblodﬁ B)171 phier igrexposure to PVR-
Fe regi on represents the binding of an isotype-nmatched
" control antibody. Figure 9B shows the results of FACS
anal yses denonstrating that TIG T co-expresses with
FoxP3 in QTR+ CD4 T-cells. The data shown is
Figurg g depistit HOIY expressigibdgta el eaedher P expsession dataqiighispancl)

ina V%r?eér E_f ﬁlﬁrﬁhﬁ:é cetllht Jse?#&etsé%@gd nﬁﬁ%ﬁ&b@tk% ??g%fesﬁﬁ ﬁgplcts RT-PCR

expreSS|o
analyses of TIGIT and ICOS mRNA expression in tonsillar Ty, cells, as described in Example

2(A).

Figures 9A-B depict the results of experiments testing the ability of anti-TIGIT antibody
10A7 to bind to TIGIT at the surface of cells, as described in Example 3. Figure 9A shows

10
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anal ysis or by binding studies at the cell surface, as
described in Exanple 3. Figures |OA-1 to 10A-2 depict

wo b@neses t s of flow cytonmetric experinments toPCT/US2009/039868
determ ne the expressi on of TIAT and CD226 on resti ng

the bigéiﬁg pg argi?l Il"f%&l‘ @fﬁ)ggx)iogj} &%ml%ld ?¥$ é‘ﬁ(gﬂég es (%ld hnes and the

brogB&SL i tRADihdnEXARP b sé{cBlof PHRIHE EladH | \A@h@ ;
arOggrap |ndﬁca?|ng thesfo | d- change&Ph TI%F@ hﬁgﬁregon

represgn s ftleg lendlng_\pfﬁ es 1sofypcrmaiplecdawhirgl antiboédyd IdigneedB shoews the results

PBMC d he TI.
of FALS hal st RO Corelnii®s diimabe T gy T L DucT-cels.
The dafddHoatn if eepirdientafi®d 6f thwdCih@eaddnd elpdandentdRNA | evel s on
sorted CD4 CD45RO, CMH4 5RA and CD4+CD25hl Treg
cells activated Mﬁth anti - CD3 anq anti-CpQS for 1 or 2
riaur AR eF LGS SRR NSGRES AENRIRIIE LR Ry mena

analysi&, ot Isy inding saidécsfar i e suifeqel esénRtiibddvie Bap@ld Jrefigu@nd0A-1
RT- PCR val ues are an average of three donors.

to 10%#1231&9& themseuie g flowe vimagine §XR?F1HFfA@S§0é1§E°5‘9§1e§%%H§@WOH of
TIGIT ﬁﬁf CcBPZoof %ﬁﬂ%t %ﬁ@h I(ﬁ)r backr tuoq &ﬁéﬂﬁ%ﬁﬁ% (left panel)

gure 1CE depi e results of xperi nent
or CDA§(§BQSR6§T(d&Hs Credhit panerd, as:éeseubafdemsﬂmmpdn‘ 2(I%I)GIFTg1mm 10B shows a

PBMC .ce s ex e r hi.gh amounts of
bar er BTG e LTIl SN AT A O AR B plune clls
sorted’ﬂﬂelatl? XRKASSHA P‘BfMé %%%mpﬁfeﬂ% ﬁlelﬂf}lq*%’l’{ QI‘\SIeH]? in naive
results of FACS experiments assessing TIG T expression

CD4 ' CR48BAt edllCO¥e@RI9R] shows bhil graplstindigatet: tw: tfoldmcrcagp@ TIGIT

RN B R CHERR LT D R AT RRLDRS, Bty

activak@ISwith gntRCDBCAnld et D BDRYS 109t 2(d3g5b# sl Jcmsﬂ*h\ﬂ( cEll GiekiQated
OVIdeS graphs showi ng the fol d-chan in TIAT or

with 1@52836 ogg gre 98 comperd tfewrstinglded edlsi Jae &4& pptsshewpare from

one reE)eSC“ e dexﬁ?ﬁ%g %E{h% i%@%&l&g%%ﬁgg gé {)Isth{%sdonors Figure

10D shews tHegeqilts of ﬁW(Isydsmtsho’wﬁ)gpﬁftlm ﬁuﬂh@n aByEs seltsieck TIGIT
stability of TIA T expression on T cells, as. described
expressiprEdgyied 08, demc@ﬁfh%reml@ A EP sxparungnbsapsessingfhe cell surface

expre&hcﬁ{ SPASHY oA TRGR P%Mé%%ﬁé&ﬁécfgng 16X B ﬁ%ﬁ' Bibunf FHHEAnd
G T+ and TIA T cells expose varyi ng

showx:tbntofeqpte‘salbn oh31GIT amtalat@DBith a;sprdssmdfﬂw(li’h BgareplO& depicts the
3. Fi s 13A- 0 I ct'n the,res ol

resultSgFRt S ERp A SO T L ERMefyof soried FERLChsPlr gets

actwaltéd \M@a aﬂti—Cb%peﬂlg aﬁflﬁtlbi{? fotnd %ﬁfsqcélmg&a&lelrj ahd c&ﬁbl@nﬁhﬂéﬁy RT-PCR

| acki n s, as describ

analygis @lﬁiféglilemaéb% @tvslsmheesheg ot aggiveted (ULRG @ngBﬁéll QD:4 cells.
experinments to assess TIGA T expression on
| L-17- produci ng versus |L-2-producing T-hel per cells,

Figur@$1 gestdck Reghhk %@ﬁﬁ?’me@oﬁi@‘ﬁan gd RETIEAT &r 0D 28GR ﬁ:@tﬂ@ﬂl on resting
IS reg@esentatlve or an exgerlnent qslga PBMC
or acttyiaferld Fas 0 @bver days) gl2e. 4B aeQD&tSBA hEDASRQY @gﬂws ﬁﬁmbed in

es assessing the expression levels of TIGAT in
Exmﬂggggéie ti ssue sanples, as described in Exanple 3. The
ri ght nost panel provi des expression

Figure 12A depicts the results of flow cytometry experiments to assess the stability of TIGIT
expression on T cells, as described in Example 3. Figure 12B depicts the results of plate-
based assays to assess TIGIT expression in sorted TIGIT and TIGIT  cells exposed to

varying concentrations of anti-CD3, as described in Example 3.
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data fromsorted cells taken fromrheumatoid arthritis

synovi al tissue. PVR and CD226 expression were
waonaeiasBabl e in these sanples. Figure 16 depi PCHUS1DE9/039868

results of RT-PCR experinments assessing the expression

of TTIAT (top panel) or CD226 (lower panel) in tissues

taken at various tinme points from nouse nodel s of

|
Flguré‘sol %?ges?g‘wg%*? g?%l@t{h%é;thlra *ééssﬁu% gf %Jﬁeﬁgﬁ%@;ﬁ%w@e gl%aam t8Sf TIGIT

to moam‘eslérh)g HL-I‘lép@(@ndeHleﬁ Olpeadbicgomin SEidamice lsakmlg Bradd T cells, as
degﬂ&;%gﬁgln ti sue sanples fromasthmatic and contro
as described in Exanple 3. Figure 18A
depi cts the resul ts of nRNA anal yses assessing the

expression levels of TIG T (upper panel) in normal or
Figurg khdemiers shegesyles of ﬂow\@ft@;zﬁﬁe@swﬁn%ﬁs fopasash TI@K @psession on

IL-17- é%ﬁ%ﬁngt%e S IE S?ﬁﬁ 1&%&}@%6@ %PI%J )as dé:SCIQBI&FIﬁ E&%ﬁg)éesRA). The

Fesu SeS assessin

data i@ xguhasiaElaR rdpessehtatiof ofTe drﬁx’ﬁeﬁﬁle@tursmgMMC R a(d%ffgentedonor.
18C), and CD226 (Figure 18D) in various cancer
sanpl es, as described in Exanple 3. The | ower panels

Figuré_l_ :PSGI 8?;5’?&% 9{6’ 1%&9% @ﬁ’an& 2&5 a@&‘gsﬁlfé @16%1 %Sél 1‘( fév%ls%ff TIGIT in

6 expression spec |ve
diseama'rssm:rsas@itqsl &de@mﬁe&mm Ergmykerl. olis r@ﬁmeﬂmgﬁspr@(hddfstﬁxpressmn

n.all panel s represent . tatls Vi
data 1y 0Tt st GO Bin e P aupa s PYECnecRRs
cxpre@IReRERRAES cAISIE S5 1HG §aﬁﬁ31@sffe‘3t of TIAd T on T cell
activation, as described'in Exanple 4. Figure 19A
depi cts the results of FACS assays assessi ng PVR

. _expressi gn an CD t es
rigu G ERGRR s ot K- EPR “EheiRe ¥Ront Lha g signef TIGIT (op
pancl) SCYPEs 1B ElRdcly antissabsStaRéreat SAAVES tirfde @Y. frdth Goue ADBels of
depicts the results of in vitro MR assays using

collagpneduead antleritisoelagive ta aamat eendex+ T cel |'s assessi ng
the effect of TIGT-Fc on T cell proliferation. The
data indicated wth the asterisk has a/?<0.001. Figure
Figurd 9Cdelgats eiesreftlis of @sRINA sinatfysaapesssing tesexprs€ss iavgls bf TIGIT,

ell proliferation b th mdlnelncorporalon
PVR, @@é,ﬁlpp pétﬂlss‘ygﬁgpy eéﬁanqa;% tlﬁragglgelgtir(gﬁ B BIC s, as described in
Exam kgght panel) in CD4+ T cells activated with sol ubl e

nti-CD3 in the presence of autologous CDO Ic+ DCs and
anti-TIGA T anti body 10A7 (bl ack bars) or isotype

ite bar ASI Ie asterlsklndlca es. a
Figurs, B ficks i tebp B SR A P SR Bt ReRgTOEn IR IGT
(uppellgatae@m In6Frdaltoh %aﬂc%ﬁiﬂﬂs"céll%r tBX BEJrbYRML ST @@ﬁﬁ%‘rlﬂgs breast tumor
proliferation and N-g production in nave CD4 CD25 T

Samplce(lbwelammk)af eires ltSIB 5P dbmgfdhs rasDits ¢icrRDA airdiyssohesbiseng the
e 5 ol Db BT RS rof HBrERICT Ty BB et

vario®afédr Skmplali a6 At&sibad RPrBxfdplc 3. dby mVeergh@s irBkach of Figures 18B,
I ndi cates a p<0.001. Fiqures 20A and 2 depict the

18C, gnsksifi} ghogt leeséﬁef THeldt 8VEs 96651246 cxpressadl. Igspyetelys By ¢apger

sarnpll-g%] %ngalmnﬁggéégﬁe?cén@ep bE tu-élogcg_lls E)?()%.J ?qu%ahglg E&)%s%ﬂt

escri
statistically significant data.

Figures 19A-D depict the results of experiments assessing the effect of TIGIT on T cell

activation, as described in Example 4. Figure 19A depicts the results of FACS assays
assessing PVR expression on CD14" monocytes, iMDDC and MDDC. Anti-PVR
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Figure 2 1A depicts the results of proliferation
assays assessing the effect of TIA T+ Treg on
w@eobilt@sat i on of other T cells and APC in t heP@r/eSmnges9868

and absence of anti-TIGA T anti body (10A7), as

described in anpl e,.4, as.well as the praoduction of
exPeryGD ARG HIPH gk RLisppe; amt%hea SRRl shawa 1erey.
Figurd 891 Qb ficts iR 18Rk dfSn OftrolVIORI 4843 1LAP TAXSAY S RAKPBE %A Ssolated

Jthe effect of TIG T+ Tregs on nave cell

CD4" gt @dlhsfameaﬂmg)theleﬁfectmfﬂdﬁﬂjé@n oni K ¢elimiraliferafiong Thaslata indicated

with (ERR e« B PTh R AP I AT ERb g Sgspgoine T
cell pfo@lfm@dﬂ@t EHGYRRKIARR i d?ﬁc%ﬁd)rp(éghﬂ (RBtpdh 8§ ah MPBCy g‘ftﬁiuctlon by

as descrl bed in Exa es 22A- 1 to 22A-3
ELISA thttmeelb es@Pg sT@ﬁUﬂqﬂsﬁeéé"éﬁWhSPé%%kCPé ip theygyesgpee of

autolagkl].l}éﬁé} m&gg&{ ér}qp}l"i(gl M&MIW@Z& ?s%t gntrol (white

bars). WA tsthgldPterBk indVEADES ssp<0iil; atdaelb i dsteriflamdcotd a p'ElOGOOl Figure 19D
results shown are averages fromthree experinents.

depicisithgaresylis gxpergasiEs apepredBenkifcniion and Sl waeedustion gy ave

CD4'@bhkef ebis AAVAES withi A FH 1§eotd BEN@VWBA A sﬁﬁﬁ}g ehﬁl SXLTA S
anal yses to neasure the expression o surface

presemgtofil 80 ngm ITATGEF-Ec Hirdy DRs) GDSGypCiaBBrol anidteddBg. iAnsingle
treated cel Val yes are, represente mean

astergh ieEe ERED I TSy e bHEOBE: o hown | 5
representative of three donors. Figure 22C shows data

- fromexperinments neasuring TIGT effects on ot her .
Flgurwrzﬁﬁnm depigt thgreoWisnd eppodueatts weﬁn@ﬁamﬂhtMS@ﬂe@ TIGIT

T csifo WG Fel trERel i MR A s R TRE Th BoaBle «

vvere determ ned by LUM NEX anal ysis, as descri bed | n

nple 5. Figure 22D shows a graph representi n%
Figurg %Méudppﬁétséh@@ﬁ‘tﬂés foraidEtstigr avseys anessigithoptsd af IGIT Treg 0N

prohfécfgtﬁgr? g'icg[gérol" g%g? aﬁ% |A2P(g¥n tﬁlg Bteﬁgﬁsc)éggg_qgegg%?fc a?%?tlreCﬁlT anﬁﬁody
(10ATessdcbarilel ie¥pemplvel)ts wal ae gl prgdichion ef frR¢t amalf ILTI0G@nThose cell

treat nent an activation of trean15| nalln
populphas. JigwsLd B dsaifts B@&H@ngrel twraésangssgmt ¢ effect of

TIGH\""%St 961{1 2.0t 2 2%&1%%%9& Mb%l(ga}‘lﬁ&?bvﬁﬁ THEPE rgg,raé' Rbdrd in
PVR treate h or a contro Fi gure
ExamﬁRBlﬁshows Western bl ot anal yses of ERK di nmerization
state upon treatnment of iMDDC with TIQd T-Fc,
TI G T- Fc- DANA, or control. Figure 23C shows Wstern

Figur& 226 -BNeh)s &R reful 86 bX @it enPlisdsin@thdats MG Pto modulat
lgulrTI G T-treated veur sus clgerﬁlt rol -t ?esat gd [ I\/D%WF i gur eosn[10 e

Cytokmmsmém ot metyecdridHaPCandD(@xp descrbed i Bowede i5n§1guh@§ 22A-1

to 223 iy AL e RIS an B RS RARRLS SAT- PR P tReion in

iMDIDRT, NI C @t mutitddNFAh MRIFG, SADMODGm@sted a&mlbmt lHMDDC
ure 24A shows graphs of results from

stimugxi@%_en?ﬁftlrerégfssorﬂg@% gtimmstodhpile Panp CEK ke kestlisghown are
ol 95 T AT, T i BT R

differgitaiphsrsoFigues22B Shcfws:th’e exspis o MBRACS aﬁﬂsm&b n@aﬁtdﬂethe expressmn
ct of an anti-TIG T ant] bOdyIS OA7()i an .anti - iL

of cellawtr? %Hvtturatlon markers HLA-DR, CD80,"CD&3, and CDg6 in treated cel S.

Values are represented as mean fluorescence intensity (MFI), and the data shown is

representative of three donors. Figure 22C shows data from experiments measuring TIGIT

effects on other proinflammatory cytokine production from TNFa-matured or LPS-matured
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or an anti-CD32 anti body on TId T-nedi at ed decr eases

in IL-12p40 production from TNFa- matured NMDDC
wor@anae®s®5A- B depi ct the results of experi menPGI/US2009/039868

assessing the inpact of TIAT-Fc treatnent on T cel

ctivatio as descri bed i e 7. p at
MDD? g‘ih @Bé%PWBﬁf STCRES BUR Y r}ttﬁfge %}W@n& % %jP ﬁlﬂ% and IL-18
levelspﬁ&e H@t‘éfrﬁ%b@ B% ConaEx %ﬁﬂ}s@ as ldbscAibBY ﬁ{jE'ﬁJn’qQQ s( Figys 82D

i nduced by/in i MDDC or TNFa/ CDA0L- mat ur ed

showa:mgnaph esprescetatettic wilatvern@untsef THEF [k sactatioh imAYIDBYdin response to

Lgure 26 de the results..of e er| ts assessing
TGI8 i B PE Mg pORedI Pl e S FREBIE s o of 1 LTS
Figurés232C Ui depice thehedimi oVB¥erindshitsHS&kin ‘EIQ: éﬂbcEéiﬁDl@Iq” tifeatment on

Figures 27A-H depict the results of experinents

activagign o6 dpwigsticpa segrlpg by P VR, @ Jescribed indhtamive GeFigpea23A shows
Westetr%{ B@X QM:H?&? g? ﬁlﬁ.tt Srs%% Q[}iﬁ)ﬁ’lﬁ{}ﬁ’ﬁ%n s@artgnoﬁlg v gﬁfegggﬁfﬁﬂ PRAT or

contr(ﬂafFlgm&MB @@vﬁkﬁW@st%ﬁﬂﬂbwﬂa@sés/(ﬁEERK d[rheﬂlﬂtlbﬁ] @@kﬁlﬁon treatment
treated with anti-ragweed anti body, TIGQT-F

of 1M@ﬂ_(;mlth RlGIk-Ec oL HisaR @ CepfFdls gmqre,:]% ¢ glows Westarn blot
analy%_rsl_%k h&rRiaktag tcftﬁﬁp?ag%ﬁt T THD &t&F\Lérﬁls cﬁ%lmegte-a iMDDC.

Fc-, or co ‘mce toK
restlnulatlon The data shoms as response st andard

devi.a 3 rou the in vitro recall, assa }
Figur e By Rt i e T of rtebime st e TR e I3AE hg vagious
down@F@RNsi £ RN E $ESIEdUNG o%af I@T@h&dc@g dgé&%ei fnCI'EL Viplad p'ird/d?l%tlon in
mce treated with NA, or anti-

TNFofm@uiedaDI oy dmmbed 53} @zem 27 Blam@l 2@? Bhalepirephsgpelaphvdts from

ndlcatL the on response een
expert i GBS B RERL MY kfthed SRSRRSR Ric REES SFEfel e
DANZARIuctl %&E@ses i Halliﬂllolﬁr@@ch@n KitdufeBB sRovatdr@hs of results from
Figures 27F and 27G deplctigﬂaphs indicating the IL-

2
eXper@menntwgssmém gnpagt efiAntantiel IS papHbadyrtl QA7 ), gmanti-IL-10 antibody,

- Y. - = -
or an F- R ERod o8 Bl LSS R e M D Gl i VP
maturb@dIIDBEN reactivated with KLH for two days. Data are

shown as nmean s.d. (n=3 per group; in vitro recal
was performed in triplicate wells). An asterisk
Flgurés%'AC Bta%?wlPﬁl% 80t OFE r%?s"ésgé%gi'ng b5 AR 'lilwpegreatment
relative I eft “panel
onT del]l -t @y aRp4 s c(asetmbeelnn ﬁaamk))e, 7. &ivepHslof dAREBBN Expeagimients assessing

the arfGBF G L RO RTBrat FLaT B ap bt fre? BrodEiarp qent o Bjnduced
by/in fN/IB@C &ST Id?&m(meﬂa@%dqamlﬁﬁe&}eatédwﬁﬁ) TIGNAFC or control

| evel s from W CD c depl eted spl enocytes were al so
antibadet er m ned as a control Dat a represent arbitrary nmRNA

| evels relative to corresponding nRNA | evels from

uni mmuni zed mce. An asterisk indicates p<0.05.

Figur&2 @U@ sts 2Acdifs ofepp@tmdniCask &S gttﬁe @hpaCXPETIOTEHcSreatment on
assessing the effects of knock-down of TIAT

expregigiy ffdETo i #afivtedimmap MPPCe as fqpbedia Bragwls bed i n
Exanpl e 4(B). Figure 28A shows the results of qRT-PCR
analysis of TIG T knock down efficiency versus contro

Figures 27A-H depict the results of experiments assessing the effect of TIGIT treatment on

delayed type hypersensitivity responses in mice, as described in Example 7. Figure 27A
shows a graph representing ear swelling data from wild-type or IL-10 knockout mice treated
with anti-ragweed antibody, TIGIT-Fc, or CTLA4. Figure 27B shows data representing the

proliferation response of spleen cells from TIGIT-Fc-, CTLA4-Fc-, or control-treated mice to
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Si RNA. CTLA4 nRNA | evels were determned as a

non-target control. Figure 28B shows FACS anal yses of
wabaz@ssl G T expression in si RNAcontroi and PCT/US2009/039868

SI RNATl Gt-treated cells (summari zed in Table 7).

s. 28C a D show t he resu of F nal yses .
KLH gl Bafariopy 3 B Shonetnsse o Vi (Fadief Yo the in
vitro €411 é/s@&ﬁ@a%értbrﬂﬂeéﬁ@trﬂﬁ'éﬁ‘t@ vailik). I@Q@re@h@rbﬁo@/ﬁ alghaph representing
conjunction with an CD28 in the presence of

car svailIRgAGon romi widd-typic Mt@ted WBhQﬁJGéT Y 1 -EmDANA, @r Binti-

ti.bqd A 28
miGrf RRRt oo K B e i s PuS iR Pl rgetion
respo@ldfs?leére@eusrﬁdnlﬂwlla&s;laaleaglﬁe BE7DYbEI2 8Ekaddkent (uwgalr@lam) TIGIT-

ture. The data shown is representative of
Fe-trepted imyicel tpalk LHong rsulatien. dipeics Adherd 27K derieieragn: 12@Eatmg the IL-

2 1890 B4 IR L RIRSE LTERLS 930381 Pl e i

27F) M&ILI- uisndck@at(Aigntes2 7R TGTE-FRAfeatieiph izt shdt hed besukigivafed with
CS anal yses showi ng the surface expression of CD226

KLH 8}% tvadey gDaafh area%#alpwne@@leaﬁ & Sethin=Iny Srawy v wiedeadayasy
perfordd 1g)tn1%%r2{ee\gelﬁgoz$nqgﬁ%1* ﬁg?@ot fes b|0§1 ( F%B rPENEHSic® Graphs

menor panel s)” usi ng
showmg the 1@[9326 mRN Y Uewe ! 2EBLprloldftpmedr Hph3/2 Bt (ngntempanel) and IL-
nRNA | evel s ted, CD4+CD4

123 B pHe R o beunecy @ a6 TR S an it cated wild-
type di’lﬂlz'sl oad¥ricic PR &Y déerﬁﬁne’%i WAyt - P@m@(]l-l&ggt Bd1 ROt evels from

s activated with IL-2 plus IL- or one day, as
WT (Qolnpaepldtet oplgnetyitesuvert elso cetermineftiag o centkd CDgkrogpresdnd arbitrary

lative nRNA | evel s,.of of cell narkers qn )
mRNAGH R ERATER wrRs oy RV I i disb et TR B, R goterisk
indicdBds 0SPCR, as an indicator of the popul ati ons of
, CD8+, CD4+CD45RO+, CD4+CD25hl Tregs , NK and CDI
lc+ DC cells relative to nave CD4+CD45RA+ cells. Data

. 0
FaurEPAEEAESRL S0, R)R08 AL BB KON SELARSIn o
TIGI"ﬂe)tIﬁésmolﬁ&)ytTIé}ITQp&(ﬁé SIRN Aus @k sCib2@ ;n EﬂdnlﬁE)ZEB)o FigatedA

CD4+ cells taken fr afp%ul t|on of t%ﬁ human PBMC
showssthg resalfs af RTES R an ofgsl ene TS, confial
siRNA! @WL%WM’RN'@I&&@ wWebPi&saha ésvaenJ rﬁ% E\&lth)gnﬁ I 28B shows

Fi gure 29E OWs a grap epi cting TI
FAC Sﬂw%zsbm@usfacmTHEH axptessionmusiR&BY g aﬂMRNBQI{ﬁnﬁtrdated cells

(o aaa e 35 Eur BEC D Bonring frsviuei AS e Sepggeel

prollf&%{1$1§oia®§4a$l§4ﬁibaﬂlﬁﬁ@f9? cOlfs £k Atcll WM JINE-LERRAPERI-CD3 alone or
Fi gures 30A-C géjl ct the results of experinents

in corgusdion widh antirfiles gethp pfaserstcio WERN Aynbirer TR Axdef(Figure 27C) or

antl-ﬁﬁ ant@ gﬁﬁ ggi cgﬁ%ifer%ﬁf)d # egup%?ﬁﬁ'gﬁgtg It%enre%ﬁ{s of al%yses of

cytokihk Ghddudabn Gbenthe Cdils@sdd KQhe Assagd InFiv@k 286 afick evd &%@ of culture.
cells in the absence %él eft panel) or presence (mddle

The qggmedoyngs raprgsauiegprotingt geiviprédenars pyl ewrerimentihe
ri ght panel shows graphs conparing the proliferation
of TTAT.KOT cells to wild-type T cells in the
Figurgy 280 dele defictth&rebu Kb fagxpegepntp hessasig thy egpdebson 61 GD2E6 on

. 30B _shows éhe results of FACS assags asses %
variougrall fypcs ap@ yReSVATPUTfIEMCRE Jdests mealcwg%rerulé%@ \CS
analyfe's gh‘&v@iné% Qrface expression of CD226 on resting and anti-CD3 and anti-CD28
activated (day 1 and 2) sorted naive CD4 'CD45RA" cells (top panels) or memory
CD4'CD45RO" cells (bottom panels) using anti-CD226. Figure 29B provides graphs
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graphs show ng the neasured | evels of the indicated

cytokines in the supernatants of TIGAT. KO or wild-type
wa2@elikeass DETAI LED DESCRI PTI ON OF THE PREFERREBLT/US2009/039868

EMBCODI MENTS TIGA T had previously been identified as a

show BTE ol BRNA e b sarttaa s 6 D4 KIS sTHOEDASRA” and
CD8 RN EhXARIRIRCE) pIERARLOD2RR FAN.S: %H@Gﬁéd [ebse’ NK

that TIGT is a nenber of a newy described fam |
cells dctimatad withl Iat%pllup tHotl difersonectviay, dsmompdesd tpahstowmilated cells. Figure

29C s é?exgg g{eﬁéla \G mgg@%fefeﬁ a(\fﬁg%inEC%llls Qf gsDol SS%IIS 581\3/% glrec?ly ex

vivo fRdrR PBAEC tab BeteANBEd M? QRSFtF@{ctas ra@lind@i b f6EGHtRe Popul &tiohs BEWDA ",
fam | se nenbers play roles in_inmmne regul ation

CD8 aﬁ@%éﬂ%—’tﬁ@n CRhEDRSOViedeNkenA 63l o DiCdeshls irglgtiya fomgbie

co EPAEK TR0 R LAILA, SERALA ) Ty o, i

29D c{epioﬁsothk FRWis GFAES hhéﬂyébs@cﬁ d@almlﬁsiheaf@%xmé's’man babm26 and
own as nectin-2 or PVR isa cel| surf

CDzsr%]c@;Sfido@Dﬁ i @qﬂwal@aapff%% 3 @apléhtlwf&ma% famenpPBM( fﬁ@z)ned Hdth anti-
CD4, Wi lC% F%dn(t 929@ il ﬁ_l’ot Wﬁ Shb ?épré‘s%{ljﬂaﬁve ﬂ‘lﬂgl t%rq:c‘)nors.

‘tunor ce I saka,
Figur&2 9 slibys Hdrd3pl2deri@0QA)IGIFuot € D226 TSREA lemiam ddtiyatSeé andresting

o (R e Baciimael SordiornaEr s pIR ielnhesrfesentted a

fold-cB¥RIER L the BhtiAg @54@‘1)25%61@%5& \éﬁbt ﬁdavgra%@ ok 8ata from two donors.
particul arly regu atory T cells (Treg), nenory T

cells, NK cells, and follicular T helper cells (Ta).

. The studies descri bed herein dempnstrate t D
Fiand L GRS P RSB A L gt
TIGIT-BéfciBit el Gis idBdceibad tr E;Ehng{ﬂéi 8l #i@sc BYA kbied gr@phs comparing the

particul arly cytokine uction. TIAQ T-bound human DC
proliferatipee e HIHT oifeficeone( I GET- KQ). 1 el brigrsus weld- type T cells in the absence

(left pﬁﬁalgg@%m d}fllel}}'a‘hgl:j &@8&%&;@?&'13#3 PQdThe right panel

showsagaﬁmdlpaﬁng gleTIiraleraftmm TIGONKIO Tetls) tolvntd typt: @ccells in the
el |l activation and proliferation. Notably

preseriwﬁmf BloibK Qantierpessiing wlendigredeRn ééowr thg ﬁeSEiEROf FACS
assayd SLRY EQFN LG qtléﬁg %hﬂt}l'ﬁ% ey REH gben?%lge éﬁ%hre 30C are

| mport tep int uncti oni ng of

graphPéhevahg ﬂletryeasﬁqmiIle@iﬂﬁf&thsmdwatedro@’tcﬂmteh atl tHEIs@ rwatdnts of
| s suppre roliferation of not only other TIGAT T
TIGH@EH %rW‘E(E?ypﬁsiffR]ﬁntl gen presenting cells when present
in a mxed popul ation of imune cells, and that TIGT
|tself_|s responS|bIe for thls supp(eSS|ve effect

£ 3 & S
Tﬁg}ﬁ fg(y I?rﬁglggsagﬁeaagn 1&612‘[)%5 edsagtsa,lhpe ta&t%%e;v ugat?sruﬁp rrn?nsu%e ?unctlon

(sce, PBOUSRLRt plilfdaBsais. ar320099E 1300, S8¢dEratcd Mdrdi B@&Iference)
cancer tissues relative to normal control tissues,

Hereip.sApiHisapis Hemensiratenhpt TIKHRtis 2 glesbegpk @ewly d@w@ﬁétﬁr‘rathé of
i 808 b Gl BRI LB ITRIE A E3RR0R8 Mo o

CD156¢ IPIVRakp prigdss 14 (PVRIA za)ndl)%r anleC D22t | ApElchntg piovade the
conserved structural elements of this new family, whose members play roles in immune
regulation and function, and provide methods to identify further family members.

Applicants show that TIGIT binds tightly to PVR, and binds with lesser Kd to PVRL3
(also known as nectin-3 or CD113) and PVRL2 (also known as nectin-2 or CD112). PVR is
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in a del ayed-type hypersensitivity in vivo assay.
TIGAT significantly nodified nmature DC, and to a

wo e@sgaeec8t ent i mmature DC, suggesting the TI GdF/PYR09/039868
|nteract|on may be |nportant in fine-tuning a

a coll SEPA arates ML T EREneh g cams AR B el bR fibroblasts,

endotR¥1R$ 88 1sesh @RI tmdH GQ%S(SalésdEC’ﬁ aRiTsmidy . V@ir? ph &if Biol 16,
inhibits T cell activation through an’inhibitory

513-2{ ¢2ifBadkucheop & iCalarhe, Mndigetn 6anat Bidl-10033R6©C.006)). Applicants

i ngl, ., [ t] th oyl des no
show A FOSS Wi SR tHe  bREbrBiRly SREatR B agaricy of
actlvamﬂ ball ﬁz!rn&ubﬁﬁtré WhtoBYT 0INGS,, P inchdiy TRl AN Uaﬁseﬁﬁd
i mmune cel | s. ese and ot her aspects of the

folhcmlﬁ% helpeiceds €T e sZEheu shrsliesi des¢jthed thereimderapnstmisrthe mﬁ@wn of
T,
TIGlfpynge‘Pﬁ{g Qﬁ 'aﬁq gb‘%\, bt @sutge%l% tgr%% %ﬁﬁég‘gﬁtes PCfy %u‘f?'ctTon

particaladly rc@fo&[netp@ocﬁmaﬁnf TK}IﬂOlb(ylmdmﬁmdtﬁ [Kesmefﬁe@ﬁlgﬁ%vels of IL-10 and
descrjbed herein. The T es descri

fewerpgp é}ﬂ@%@}oww@%m%(whfaﬁ Sk lépéé ﬁlil&ly 5370, om@érsbm%laé to
immafife TTCRMS PYTBR sl SSH géqu}l”f IRRPHE Jnﬁt‘?ﬁ@t@ iMABRURReI activation and

organtsm oOr prepar y reco I nant “or
prohf&‘ymd)th eNotwblyt thodmhiblitiorowes entyseti imeh¢ presentt 6f an ERK inhibitor,

incic G B R e P AR GH SR DS T o
modufa@eeDCfdcﬁaittﬂl oﬂpﬁ‘ﬁUaﬁﬁ sh&d AerdiPthbreIGIT @ k1 %ﬁf)?%tpk(Qﬁeratlon of
refer to each he pol ypeptides individually as wel

not ordg o}h@r (3G T}I@HS éwﬁmlpd) @ntlggagg)@crspptmgﬁeéls ofhen pecsent in a rnlxed

L RN T R G e g e NS e e

since ﬁfclusfdhrﬁf(ai’dlédk@r[gsatﬁﬁmmnﬁgod}f mahsé Hﬁﬂhreogreﬁlydieéﬁfﬁ €he observed
with, etc., pertain to each polypept|de of the

Supmﬁ%m@ntion ind|V|duaIIy The terms "TIGA T pol ypepti de”
é‘l‘ﬁT 1&%.8%%6@ rlJne % re S;Bhg% %ﬂészg %{e&r’ée ;J%l?lg]}rﬁ%] a'tcﬁ’%tg)ﬁwgf disorder,

and btehﬁ cander tidsuch edlative t6 agtnedl Qentfdl(ﬁsg'uefs odsyipsttvirdiedrein. Applicants
i ses a pol ypeﬁtlde havi ng the same ami no acid

also dérégfﬁ)é%@%g atle e daktyed Jotdl Hymetanty IBEIURAE EpPPeRe by showing that

a TIG@T3 Fds‘i’cﬁl rB{ ﬁﬁﬁﬂég ﬁum§h' (beengéé Biscl GOVERCEHd PhidAnk "chell activation
ype Pdes can be i'solated fromnature or can

ina d@iamﬂiutypd hmerseasmnby navivo @ssanyﬂlG’I@tsngnﬂh@aﬂs mofnfeedtreatore DC,

and to ) eseh Sy SR e 1y Bt TR TR By Rinatipeb important

in find-QniE; @fe[gﬁiaeo@ ReRiuhé fesfdiak DnRODYRRBSE €ul(yea Bivate@ Antigen-
extracel ['ul ar” domai n sequence), naturally-occurrin

presentingi ceHs. Thereaperjractys preadmtedt h@icmwgggﬁs&@me@@@lmbﬁwﬁl GIT

1nh1blgsaff ?actu)(lap ion ﬁﬁ{ror ! ﬂ%ino ullélglel Co Olikeal{] loop fVlat T%% 1ndﬁlct1%1% ?f IL-10 in

DC. Ab@rdiﬁgllyvﬂlefiﬁs%ﬁﬁﬁ ﬁJrHHeGFfBVRQk Y5 € tnh dlieesd s Gif Sl daREidlg immune
herein are mature or full-length native sequence

functigp by pragiuiagias pesiepler sybsets oheytekines pragli¢hlaubgsteefiigmmune cells.
These da%g%%(f %%Jecﬂ%‘ﬁﬂe 151\1611@4'6'11' afe &J&‘én@ﬁlﬁé&%ryd% Hegeqn elow

l'ose n the acconmpanyi n S are s
bégi n Wctihitivak hi oni ne reS|dues deS|gnated hereln as

am no acid 03|t|on %" the fi ures
bl

coRE &rPapil Ko dnepsps “T%Cr?iértpre HbranﬁeF ﬁ%lh. g used
intercﬁﬁ%e%?%elleﬁ{:ﬁ{(ﬁgfe‘f' kd §REific polypeptide sequences as described herein. The

TIGIT polypeptides described herein may be isolated from a variety of sources, such as from

human tissue or tissue from a nonhuman organism, or prepared by recombinant or synthetic

17



10

15

20

25

30

upstream or downstreamfromthe am no acid position 1

in the figures nay be enployed as the starting am no
w@ediod/ 12688 due for the TIG T pol ypepti des. The FCTAIF2009/039868

pol ypepti de "extracel | ul ar domai n or "ECD' refers to

formof the TI ich i.s essenti al l
methols e 1 ge ?rﬂbeodemswsﬁi %ﬂaﬁfﬂﬁw&% DEOBF AT RIVACe st forth in
any ogE‘Q BN OY1-42 Al &doRRéYiRER splifaBoMihichhaie td 883 TIGIT

than 1% of such transnenbrane and/ or cytoplasmc
polypcmivi' neferatactaph ef the ablypeptidch lndh\adwlly%swetllr%nomﬂﬁ & of example,
und tood t

deseripGh S PRRafibn o Ruri PG o BYORier i loritignof antibodies to or

againf1Od dRaRErhG&So D EorhPedithyne $6Mthinin Gehinit 6f £dikeleehithi &€., pertain
ursuant to criteria routinel yﬁﬁn‘glo yed in the art for
©

to eacgwebﬂ)ﬁptydw thrimventigreingdividygty.o ras dbkilpolynsetids(actIGIT

protelppl&ld‘ﬂ%ﬁs a?sfo 1%01{15 %n%g% Feeg il ngyﬂ%ylgé/sa(g cl&ésllég rl%gllr%f'n or

knowﬁﬂdth@fartt he dorral n as identified herein. Optionally,
therefore, an extracellular domain of a TIGT

péY yREpE pgecgyT G hpalmeRtidsicampitess RoWy B i haginhbe same
mcﬁ%& e r S e P PR R i g nature. Such

nativepelygep lil@EL polypdtidos cani hchealbtet lﬁt@nasammoatcemlbs pdated by

B N T e T R
encon@lﬂf@% 'n%%lly-&&ﬁmﬂg@ru-ﬁcgt@@o? RCRARLRIES 0P HRBe @R Q‘%GIT

of the human TIGA T protein set forth in
polypmmde](e gThe ea@@neﬂulanéwreamcscquemo@snaiﬁratlh@ccmgg almant forms (e.g.,

epti des" arlosTIGIT tde di scl ose
atrernfEPRAY SR Rl e Rt ofife BRHERABIAS SL R REfe. 1o
vario@eaiBdldncrit§Ief tht ghahtiGe aueng e 9équche: Tiamaolypebiides disclosed
pol ypeptide set forth in SEQID NO 1 is predicted to
hereinsgyg magwe o6 fll|casthmatise gegpeancegofypepiides. copgrigig the full-length
amin 54 8 B0 SERRASHE IR, gtk SRk QR moanyin
figurew areysholhitto bogih wltH@bmld@mermSldﬁHselem@ﬁnecab@*dm ds addin®acid position

. acids on either side of the signal ptide C-.term nal
Lin thefigaes i 1%§0q0ﬁw@bls|ap9/ PPRrEe fhat @f&elh@f: qmnq/m@fieqsr@@w either

upstre &' d@w@l@ P ABHALY affind Qﬁdg oA 1 HletBE ytb% (Ijnployed as

entified pursuant to criteria routlne y enrp oye
the statrheg aminof agrd redidn¢ fdrtha§lGIHatolypepedet ami no aci d

| 1 J ,, Prot . Eng.
S B8 A6 P B 5 elida Skl e S G g i inggne
TIGI”liﬁUI it O i 38 hdial yMPELAMBE tratsmdnfor SO SERURMEEJomains.

In some cases, Cleavage of a signal sequence
Ordinfrikyra & I@Ebp@vmj)tl@o Eﬂ@mli bave lsssﬁmn Entoif sedhytransinfabrane and/or
exeoplyil do iy TR Gub VMR RE SRS EhER PP EENER detAER e witbe
under@tb@@t&ﬁﬂaﬂ/y ﬁriﬁsﬁleﬁfbrdﬁérﬁniahﬁﬁd@bﬂléﬂ f@f tB8TTNGI BFdIgScp@ides of the
either side of the Ctermnal boundary of the signal

preseiyapyangen ges idendificd usamde 6ritpriagpginchecpployerlie) thofit s
dend SRR QR BRLERILEIT, She Gt MRS o

domaihl iehyTvgre byipepiti | kel yalsy whefbreettlam biaoe 5 (amdixehc@w ftavhagendtof the
| east about 80% am no aci1 euencel tity wth a
doman, gs|1dg filtl?erﬁg)( i Qptionally, t ere re an extrace lu ar dornaln of a TIGIT
polypeptide may contain from about 5 or fewer amino acids on either side of the
transmembrane domain/extracellular domain boundary and such polypeptides, with or

without the associated signal peptide, and nucleic acid encoding them, are contemplated by
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sequence TIGA T pol ypepti de sequence as di scl osed

herein, a TIA T pol ypepti de sequence | acking the
wa@k@nabespept i de as di scl osed herein, an extrackCT/ubz09/039868

domaln of a TIGIT pol ypeptide, with or w thout the

nal peptid di.scl ose or a ot her.
the prfie bwgﬁrﬁ 13 She, F@bP‘i‘H’@Ph ven Bﬁ%@m Ses aftihgds 1-139
ofthe?a%ﬁnﬁh@ﬁ RQ&M@@%&H%SEQ'IM@ jnclude, for instance,
TIA T pol ypept| es wherein one or nore am no acid
r 49k dproxmmate dateahs of thedsigpkbpkptides tofi¢heNvarions TIGIT polypeptides

disclogee T 247 pP enfified P ahEbn BEMAE PPL R RT. D sigry!

sequeNEVET tBé hihB@s TIGIIORHy P el @66t &T&“dﬁﬁl' SEQ e MaDCRisipi@iéted Yo span
alternatively at |east about 81% amno acid segj(lgence

aming gt §-1 Y (seal ¢ 2r Hat iPotenypubdicptéansio. AE3004B298 AN nlé isasited,
%
howe\‘?e?qtlﬁgﬂﬁg C; dt%ggltnuf %un%r&e 1y rel%iéyn\éfsé tt@% H{a?%{éﬂ %BP%{B?:@?I( ety by no

more &0 ubol4%naindb Acidaoh dithegiterdehd demil pépudeat-t@mﬁtaﬂ bu@ldary as
at. | east. _abqut 85% am no aci d _seq uence i dentjt

initially idgntiad; Reggiy, vwherpig dag Cé%utlalév@%%ﬁw A thﬁéi%lakwaléﬁ gy be
identifi6 gﬁﬂsﬁe}ﬁt t@éﬁt@fly?c;u'tlﬁﬁll(y o;Leﬁaf th b i BAHE hQt tgﬁé gf amino
ely at

sequence identity, atlv east about
acid seguience elemdntgegueiclsen cteaht Ptoy., Ergld. fl @l Aatliove) andatonl Heasie et al.,

N 2R R 8 D AR s O Bacliep B, ot cases
cleave?geto%m%lav@qﬁe&te f%o%%fse&&@& faol%eﬁ?t@@‘@@ot%ﬁh&lys@ﬂf&ﬁﬁ ?esultlng in
dentity, alternatively at I|east about 92% am no acid

more ﬁ@q venseTEtadpdctey, Thescanatarei méshseatlddswbcreélammn@ Boptide is

amno acid s dentit al t rna
cleav @ ifin GooerfiTi oRS ARttt RARETRE by 6 MrpiRiiapndary of
the sig@fal hgRRI a8 RutifiSHoram Al @6 Ipﬁlg@ﬁ@l@@tﬂfe@ eh&ﬁlﬁﬁg thim, arc
alternatively at | east about 96% ami no acid sequence
contemglafnd; iyythe aresertameantieny at | east about 97% ami no acid
se 1 out
amﬁ%@ﬁgﬁl%@gg% {éér%éaél?llg g%ﬁ ath\ﬁeydTlglEf é)?)ﬂi)tepﬁ‘&) i de?ﬁgﬁ above or
belowl leagity @ lbaigt abd0B @ iantn@edid sapqn@ndaltitgzl fithi ot ﬁalltlen@h native

full-1en ive sequence TIG T pol ti de sequence
sequenee HiGd| gi@@ ier @ﬂﬁencg ayfigplpsgsh fﬁgp% i‘ﬁ@pr qu sequence
lacklﬂgeﬁ'}é‘ klgﬂal,lltpgﬁtécfé %Qﬁgckﬁgﬁ) %ét@ﬁl an egt'ra%%{lﬂﬁle&jotﬁﬁﬁ %T B TI Fl"

onmai n o ypept |
polypeptideowith bheithbygtrthé sigegtpepiede, as drslclssﬂddmedn beamsi mhcxrfr@myent ofa

full-1Pp g G PplynsF i staiisenStcn ERATM yptide) 4gapis/GHAN for

1nstan|@9|"M@@’Ptpb@?§ptﬁfe§ Wafere!ueai% ordfdtandifo 86T RQiARE 8% dd@ed, or deleted,
ernatively at |east about 20 am no acids in

at the II\émgtChterralmJe ehtbeifuiignett ndteasminbeud s@Bieasd fdrdigiits aiTHGIT
pOlprpgtl tVI,E]lhaI?tl 121; Eat IatV lel%f g?ut 8@23t %Fégaglid 4gue%?? 2 gn? {é’i’ %l%ernarhvely
at lcadt @B@ItIR1 v@drh@oRid s¢ghohcaliddnEas hlt@haulc] P& 1843t Mvu82Wantifio acid
length, alternatively at |east about 70 am ng acids in
sequep @Mltymlwmﬁaﬁlwwéleyst@boute%?s@ ARBWACIBEFIHeR S ddaity gltprpatively
V]
at lea%t%ﬂ&%trﬂM /a%l Inc na{ g\:.\éﬁcgﬁde}nﬁgﬁ %lt&ﬁ%&elﬁ%&@{ﬁm@g@ggggnﬂlﬂo acid
sequehee Menrtgp,ralteaialneehyat ledﬁl apoait 8% minoedm@ieqﬂl&&eadmmw, alternatively
alternatively at | e st about 20

s in length, a
at lea%.#% &4 %@mpﬁqde%?@wce &{GPE% 8]6‘?11}@!‘3? it liﬂaéagltouaé%@tammo acid
sequegcI g@ﬂﬂt? oalt%ﬁia@%elg'lt eﬁﬁgfbgmutt 0 IRy acid &% qﬁﬁ% 1&e@tljcl3amt@1‘i’iatlvely

sequence id respect to
at leagp@bgyéPts ateino acid sequence identity, alternatlvely at least about 91% amino acid

sequence identity, alternatively at least about 92% amino acid sequence identity, alternatively
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sequences identified herein is defined as the

percentage of am no acid residues in a candi date
weeguanses t hat are identical with the am no acPdI/us2009/039868

residues in the specific TIGT poI ypepti de sequence,

at leag{ é% 593/3/9 o {gpﬁ%gse%ue %ﬁglel tbvg 36%‘[ %s@%&ﬂ%ﬁ%@ amino acid

sequehéjeeiﬂ&'lﬁty ol RO af RASH a@@ﬁt‘ 939, BRNCRIEIGUAde &entity, alternatively
substitutions as part of the sequence identity

at leaghlabouirdébis arhimo agidr geqe@se afentet, ektﬂnmwgy @técasedtoua A7 haumino acid

acigd sequence en 't hi
sequef e TR T o P, 15 REMTARE e e e AR
alternbt$velgatedak hisduy 98%ainhiab lheid Geqirut &1deb@tyttya gl -Sheth @ive sequence
BLAST, BLAST-2, AL|IGN or Megali 1(11) STA softvvare
TIGTFrpelaperside seqenemast dieclased h@r@ﬁl, eé'%@l gpaycacelacking the
51gnalp gﬁgée % e&lg‘clgs%ﬁélg%ﬁf, g{llgg%a%vﬂelgﬂa H§1ﬂ£u’n of qGILIH}%n@QP% o%tlde with or

withotiht@e kighhl geptigd, las disclobel Isecuenaepotiiert ipgcici @ﬁll]b_gadiﬁ“dled Fagment of a
pur poses herein, however, % am ng acid sequence

full-langntiGly pehiPaRideascgueehe Padiaerilys Iy Trsiagiaplmicptides are at least
aboutcl@ 4 3Q8s &qgﬂr‘gﬂﬁe% B%l I%Eét%ﬁ 20MEHE LB S Melength,

onpl ete source co pro grami1s
alternpmb:ﬂy atl lyasaetzout 40 IammoT:kmadsﬁkhllﬁ‘gth’Z ai;tema&vrdje aclomypabigdfl amino

acids iy R el Al SEr g T oo T o eich ny boganiveRis s
about'60 ahfifo bbidh inGOMA, 'agtlainaglély%ﬁlea%ﬁ@ﬁtnﬂ)téﬂﬂn@a&ds ir2@RaR,

where it is registered under U S. Copyri ght
alternmesil g atrlagst @bpu%O amxusm@oa‘leng’rm altampErel2 aplearg pbenti9§ amino
0 bI et h h Genentech,.lnc.. South
acids %%nﬁﬁaaﬁ% o8 e@@g P oalbﬂ f mﬁl\ﬁ‘f@\p B%ga?%ﬁl?aéwsm 2 least
aboutl80 ey dedh ihngds ealt@[mlaﬁvévplh%e@d@ @b@iti200 afisd £ds in length,
preferably digital UNI X V4.0D. All sequence conparison
alternpfayehyvitleqss abgus 39@ampip ackls iIAlaNGHL or BYO&Yr am and do not
va o {
e R AT Sl BRI Sac 5 |G GTRS MESIGEP olypeptide
sequeﬁéiﬂ m@afmﬁed teRin is Yiefihcdasghy pircamgrafaaiitb sddusities Al zI candldate
gai nst. a given anjno, acid sequenc
Sequee%mhaq Etr%r avw é\rlgh thea gdrea@u%ﬁ 1@.%@?6&%%%& ipalypeptlde
e
seque URG T ek 1R ﬁﬁ?ﬁ% R e B L A o the
maxirawnper ot s&qsemqa edrnétyBpnd Botaahmdémt@ajlyasmﬁmatmubsmtmons as
s the fracti he nunber of am.n

n .
part Oﬁﬂﬁe&ew&% gty ﬁ@&%&m&a QH’EHOé%ﬂ Jof S ICERBNGPETPHE amino acid

sequeﬁ@e‘iﬁ@ﬂi‘tﬁ? cah | bcg E’d'ﬁ%ued H’ﬁ Qaﬂi'cﬁﬁ‘vﬁlyls et Brel Vﬂltﬁlﬂ e sﬂHlPﬁlr tﬁ@"aﬁ for
alignnent of A and B, and whére Y is the total nunber

instangg, lamgrmlbh@lmvalé@kdmputw spftwite sich bs BéA§|Ep BéASt-@cALIGN or

Ve RTPNRE AR BEnGR e B R L BTG ot
paran@6r§ for @E‘da@r&%odl%ﬂﬁﬁnﬂ ﬁﬁlﬂldlﬁg’ arf al@orﬁtﬁm@ n¥édel tda¢hi@aURhximal
the % amno acid sequence identity of Bto A As

ahgnr@@éaﬁﬁﬁretée 11l bmethioh theaerdenseyering eomersed. i Fgr purposes herein,
howexgp@ %%;Bhb 9 s&'qalll pge %éig z{iﬁgﬂég’?ﬁ egE }%Jaf’eﬁ ukin! Qﬂ'e &ggence

rate am no uence
compatﬁhbntcbmpu&f ptdgeara mLﬂGI\a@ Ivdhseig wl&maemdetslsgmé ecde for the ALIGN-

arl S n Protein” to the am no acid sequence
2 prog%%ll 13 Hlélf avlalll@bl? Thgd GiNy2 sequence comparison computer program was

authored by Genentech, Inc. and the source code has been filed with user documentation in
the U.S. Copyright Office, Washington D.C., 20559, where it is registered under U.S.
Copyright Registration No. TXU510087. The ALIGN-2 program is also publicly available
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"TIAT" represents the amno acid sequence of a
hypot hetical TIGA T pol ypeptide of interest,

w0 GmapageBson Protei n” represents the am no aciPICT/US2009/039868
sequence of a pol ypepti de agai nst which the "TIGT"

throudtrltheiiechBi SapPeSantinite s tOmy poHorI G Taneig should be

compB&d fr LEShHiY @NXT&}Ma@m% s ité}hg[brﬁfe@szly afg%fe@m V4.0D. All
P9, 9,9,0,.0.9,:9.9,:0.9,0.0,0.0.¢ am no aci ds) Conparison

sequeﬁxraﬁoemmnxoowwwmwe et bydbh ALIGN-Zapriogmnagidid) ndovars. no

it SHPRGSATS A ds ablbaSL BY ARG i e Bmphrisons. the

% amPfRl ARPR LR e S@MUBNSRSgiIsn satndradidRgudite ALloGMitR) or against a given
di vided by (the total nunber of am no acid residues of

aming red mq@ﬁ@erB OFhich cay diprmatively beiphrased apy givsn ame® Bugd sequence A

that h;rsa(?rj c%nﬁ)ns%s ei %Or&mg{/ a{sngihg §1§:88&XM92 a%aLu]I& a %Ven

ammo—acl(‘bs@llﬁbm Bidk da):ul%earzﬂs flosat d sequence identity =
(the nunber of identically matching am no acid
resi dues between the two pol ypepti de sequences as

determ ned by ALI G\i'o%)tnﬂ%?‘%hgﬁgctmﬁ}ﬁhhe total nunber of

am no acid residues of e protein of interest) =5
di vided by 10 = 50% Unl ess specifically stated

herwi se 0/ am i d sequence | d nt i val.ue
where GO R EbA o BB A e s SeEC o1 Mg qoh s B the Sequence
alignth SRl 28| ALTONGS %‘ij {HAOpIRRFAYE AREAAH of abIRISB, ]an@ Réhefe Y is the
usi ng the ALIGN-2 conpufer program However, % am no

total mamitgr ebenimnceid ideidudstiy Byl wels beragpredisted et shewithe bngh of

aminQ ?‘%%?egﬂ?h%?c& isgri,\% I%é{lée{f %olaﬁl% l‘%\?g?th %ﬁ%ﬁ%ﬁﬁ}g Wﬁ%? fhe % amino acid
sequeR&Hidéfiity 484 t01R4) dot NbFtth®, drhido WekdBeARIc2idReAYWITB to A. As

paraneters are set to the default values. Those not
examplgy ok G agEp@ a¢if seacnesidentity calcplgbiongysipg thisi racthod, Tables 1 and 2

to
demof BRI 1c%es) Alfie B oo My IR st @i BF HEBifY B Phuence
des1gratéd1“Ccaﬁphnssm Prod@nTrat the XmindAdBtdaence\design el BLKAT? 2wherein
a. % anjno acid szquence jdentity value |s

"TIGléretr@F?ﬁeﬁéd fb@»mmO\ﬁc yegunes of AaYPRIRgRl S10 Rt nepgde of interest,

" | & |
Co 8T, A LSO OB

"TIGKHE gubypeptidberfiintecst is Commg frempatedyandTXGE"Y " podl {peprch adeprasedt
son am ]aﬁl d sequence of interest (i.e.,

R |
dlffef?ﬁ%zlyg%tggt ERCEMHYAHSESWHTch the TIA T pol ypepti de of

interest is being conpared which may be a TIGT
vari ant pol ypeptide) as determ ned by WJ BLAST-2 by
(b) the total nunber of akiblelacid residues of the

olyp g . For e le, (kn the
Protein oﬂlntﬁ% 2@?6 ggféé)t(kgﬁég%%(r i si ng g]ger}%ﬁhe 1% amino acids)
Comparison Protein  XXXXXYYYYYYY (Length = 12 amino acids)
% amino acid sequence identity =

(the number of identically matching amino acid residues between the two polypeptide

sequences as determined by ALIGN-2) divided by (the total number of amino acid residues

of the protein of interest) = 5 divided by 15 =33.3%

Table 2
Protein of interest XXXXXXXXXX (Length = 10 amino acids)
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am no acid sequence A which has or having at |east 80%
am no acid sequence identity to the amno acid

wGee@uanses B', the am no acid sequence A is thePCT/US2009/039868
conparison amno acid sequence of interest and the

ComEeAtTb i oSO RIREY SR AN er oot . PELCl dnpor ot
% amARIMENGRuée Mdntiyy By al so be detern1ned using the

sequence conparison program NCBI - BLAST2 (Al tschul et
(the namber M dérgicallYAmiatbhinResning 6¢i8 38¢9d184 O2twectd 9w) tivo pbhgpeptide

sl BRSBTS S PR AEA SRR Rt R Ye Bfn s residues
of theQlrbteimVdrSRreRll) &l NEididet BN 1 phesd¥at i onal Institute of
Heal t h, Bet hesda, MD. | - BLAST2 uses several search
paraneters wherein all of those search paraneters are
S I udé N . e
%tn’lésg ts?e%if%liﬂlgl Féduoqﬁerlév:}t% %ﬁj 6 C%Elp% %ﬁlgesé&%igldeﬁp%ﬁes used

herelﬂ awobineldex ldbsy:rllbedlgithe fnihgdatelypiletédipasaagrapahnteTables 1 and 2
0.01 constant for nmulti-pass = 25, dropoff for fina

using &sppfiafe Nt Wﬁﬁrm@maﬁ@@m. hgmHRracidsequesicogiangty aues
t f

may S A RS G Boroh By By T SR Dbor T rogram

(Altsdhdkettail .t Metdfoda 1mEuamcdugm266a4ﬂ0@l481)e(q Q@6).e Mast mfthwiWIﬁ BIQ4&ST-2

ainst a |ven a 0 ac uence B
scarcl P ATRIRATS Yor %Hleﬁﬂf B4 herengt S g, L. the
adjustﬁ@lggﬁ%?ete‘}‘s th@betRam RE fleﬁHﬁg $zﬁ§esa of &1 L1281 fraction =
aci d sequence identity to, h, or against a given

0. 125awblrddh@@hdd éE);ruéhdepomng matirleqfr BLOGLAG6Z. oMhendY UARIGAST-2 is

emplayeflyrstfin 86 stg ot Mot e ab et AP §lifhe AT umber

of mafBegaaERical AHMER6BId r@ﬁ@@srsamw&ﬁlth%ﬁ%%cidme@ﬁ@tce ofthe TIGIT
program s alignnment of A and and where Y

polypepsidglof ﬁmﬁﬂﬁ’é‘frha@fngaﬁﬁeﬂbe%é |darlv%isﬁr@nélse naive TIGIT mlb/pem@e and the
t
S S R e e R
polypslﬁqidteiﬂ@ﬁeIBst ik bemg/ocampmd aich megben TeGlTentant pol@f)ep@idb))as
not equal t h(%P o am no aci d sequence identi

deteﬂ@nﬁ% b)&WEﬁr%Lfé%T#sby BTOHNYRRRY 108 SR RRAACI G idugy %e TIGIT
rolsn ELFATAOR, S BRI LB AR L SRR PRIAL
amincemcdstiqugnee A WGIich hps oy paphg atdcasT Re%enpod ydeEWnc@elsnnty to the

.y conpri se, or RNA or . a RNA. The Tl d
amingygiiq SHICP RS o B waee PPIG&&W@F%M%OH@%% agpiBg epiigfuence
of intéed Ahd BeYantho 6 6@ RNcSBGHIRINTAO R NYSRRNLd SIIHETRHIT

ti ssue froma nonhuman organi sm or prepared by
polypcletui@mfmtamt or synthetic nethods. All d| scl osures in
tRLS.c3 %%'nf LGALEQILM] R L el & 001? starmThel ysing the sequence
pOERUCTEBY AHESIUSPET PRI AR Ht0 hhdk %m} %%Sll&fth ¥
comparﬁ%h\plr@giQMN/CBBBmSfT2E($xlﬂs@HumH oM., I\E@TelceAalﬁpR%s 25:3389-3402
i ptions of the preparation of, purification of,
(1997m)e rﬂ\?éﬂp GRBhBAASTI$ailHfnse P@ﬁpwoapmg@@ﬁﬁwhe deygiloaded from
| , .
http: /@gﬁg g(b:lﬂ I{H%[n)}% g&flérg(‘ftﬁ%@ﬁ%ef StHhSLRSS e NBriofl FustitREGE Bhdith,
Bethesda, MD. NCBI-BLAST?2 uses several search parameters, wherein all of those search

parameters are set to default values including, for example, unmask = yes, strand = all,
expected occurrences = 10, minimum low complexity length = 15/5, multi-pass e-value =
0.01, constant for multi-pass = 25, dropoff for final gapped alignment = 25 and scoring
matrix = BLOSUMG62.
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the invention individually as well as collectively.

The ternms "TIA T pol ynucl eotide" and "TIGA T nucl eoti de
weeguanses al so include variants of the TI G T PCT/US2009/039868

pol ynucl eoti des di scl osed herein. A nat I ve sequence

TGI.T ol ynucl [ de" ri ses nucl eoti de
i or B SR R LASTTR (e By R et a8 diEnce
cornp%oh@ 39@%%1"?190 T sEqraky el §Urla Véi’learrﬂuﬁg dcifi's@ffience A to, with,

nat ure. Such natlve sequence TIAT pol ynucl eoti des can
or agdm@t Rgoicatapdnd aodserpicneeB éwhxt;hnalbeltqm@td@bebt wyased as a given

armno aec(lq g%ogéggc%}%t E%&I %tm:ﬁtapgls? ad%ertaglp@ HPP% g?lfi)?equence identity to,
with, BNEANRAS §Ren RAING MG SRuESIRSB EH6S6HIBGd as follows:
naturally-occurring truncated or secreted forms of the
specific TIGAT pol ypeptide (e.g., an extracellul ar
domai n sequence), l{[fﬁés txgﬁg&{gni )g(vari ant forns
(e.g., alternatively's rms) and
natural |l y-occurring al I elic variants of the
pol ypepti de. |In various enbodi nents of the invention,

Wheret%és Wﬁppm@e%%fq%ﬁe qidegsidysa pgaied P@éﬂl%rr@r@e& b5t sequence

lign&]t Bk Em b k »d & % here Y i

. %? %c?é es cgn'pruflg%ang O%EE%F P?ﬁ ééngot nuc :dlngw cre YIS

the tott ndmbegd eannms ac1d\résﬂau@ ih Balti valﬁitbemppgenmoddethatl vdegte the length of
T vari ant nucl i d se uence". neans a._n

. T LLC ;
amino G GoRPREk & TR S SIS T AP pgidredopes B, the % amino acid
sequeR& M&ﬁﬁ% ofa BB daf h&%gumh@% Ao WBidGRghase ﬁfenﬁ@&b?ﬂB to A.
about 80% nucl ei ¢ acid sequence identity wt
nJk otmis IE 1G] mblwwiﬁ@ﬁde” avic JdGKE nacléafide- sb@twgt:ﬁ’ aaubade

1ntercﬁ@%g$tﬂ§ %g-%ﬁr}-ﬁ 1% eﬁ éc? WD I;@iy@lg%nﬁﬁ C%%#@%g.e&o%mg a TIGIT
polypg(ﬁid)ép aREs | HREUDEE: hage B(btﬁﬁhierIENAlcﬁm@JlA ReBRdthdBNASInd RNA.

scl osed herein, an extracellular domain of a TIGT

The THGI T pelyracieotidas descabedfiarein ma brdsalpiga Alonpeperiaeof sparces, such

o BRE R REB LATRIEL Rt by gt

synthdtlcGhdthudy: i Alhtiisplobyrasiial tﬁmtspdc&ﬁwdoh widsereddr tb eamGHbo ut
80% nucl ei c acid sequence identit ernatjvely at
polynpelgaiides efit tog gl ﬂﬁ@? eplynyeleefidsa wé@alfwéﬁ*(qlk gp jointly. For
t I
e O Y oS o A VRO L G o SRR of,
compasiichssequencg ticdendnit bf/a dabdsemntit, tteelpyrtain té eadhtpodmualeotide of

84% nucl.ei c aci nee.. i vely at ,
the inyifop i 8@?6‘@5@%‘%@@? e&%‘fegy r@?ﬁéﬁ?&% flg’yéﬂtpf’ 39“101%0“&6 and
“TIGHE! HiRIddaHE VQu¥n@Y als%aﬁélu&éo%nﬁ%%MCﬁwg)ogﬁiuelegﬁgééedﬂ&fosed

identity, alternatively at |east about 87% nucleic
herellam d sequence identi ty alternatively at |east about

P S, e B8 E LB bR ied ARy ning e
same Bhdl6iE Raldise@lncabs the @strespofding 9@@@1“%@5@!1&60%@6 deSeaUROE Qature.
identity, alternatively at | east ut 91% nucleic

Such patjvg S§@!?&é¢1@@ﬂd@ﬂ\1’1ﬂ{°§ﬁ°tlé¢& @pbatisalapq fram nagys or sioke produced
c d "
by reﬁ%éna@r?alﬂ? hﬁ%t%g%%}]eﬁagggﬁge tgt(‘:t%l d{%@{é}eusé ue‘ﬁté @f(ﬁ‘?{éo\f‘yarl&éle%hde
specifadatlg chednesys patynuelastidea lmcxtdlﬁgdf%tmnaﬁp&icc:uraﬁg mkuﬁeawbmmcreted
entity, alter natlvevjy (at | east ahout 95% nucl e

formsag it weeifierideTT aehprriife (age an Aatscspipr gqmiﬂeégqueaééu@aturaﬂy-
occurﬁé%‘b%lt Birfs 8 LD BEARMERGEs 18D FdrEn¥) arfd 8GR -Y&I¥nShllelic

st about
variants of the polypeptide. In various embodiments of the invention, the native sequence
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97% nucl ei ¢ aci d sequence identity, alternatively at

| east about 98% nucl ei c acid sequence identity and
w@bdoenesBs vel y at | east about 99% nucl ei ¢ aci dPCHUNINTE39868

identity with a nucleic acid sequence encodi ng a

ul | th native sequence TIQ T
TIGHIS w@eé)%das i iprdiretn Akmoures ol ey Seauence
Q&E&R{%@%bﬁ rlﬁﬁg%rfﬁﬁ-lér?g%hﬁkge& B@id%b&[bﬁbespept ide, an
extraceII ar domain of a TIa T pol ypeptide, with or
widt HAGA T tvhears ipghabclsetgded e ET1@IT amyniotuséaic amégfmlnnceofmeans a

et st mabRaadih s R BORl F B O ER T e b0V ng

WhlchQTa@ laD Rt out BOG Tudl&t iagidlse@hyHideh@Qtides n@cﬂ&tﬁ{% abRaSuence
about 30 nucleotides in |l ength, alternati velt¥ at | east

encodiigpufullslongth dpee sequeenced 1GER gt)lbfpepﬂdteéﬁwweﬂ sgscfl higepin, a
mll-legg%q{atl%g 6&#1%11? f[digzas ﬂ)e{a %Egstepgen% %E(Hl ttbé{ § é?(alapteg | GAR!

dlsclobﬁaﬁdrelﬁbﬂuéxtfa%lhﬂaﬂdoﬁ(ahn dEeSTICElI"ﬂ ]g&ﬂ!ﬂidptldalvh&f (b‘tailllth/cﬁllt yhe signal
at | east about 180 nucl eotides in

peptidg) petipAL el TFIHr a1 ptherdragnienbaln wu&p%eb iT4QLT polypeptide

I t I
soqueh & X0 dinafi STIRIY Vst BoiynBASOUAARHE et B SHE oBN B9 nuctcic
acid sequehengichtityadlteenaatiyve loastatboliedish nademtacﬁ%quence identity,

ucl eoti des, i n ngt h, ernativ. | east about
sl dr S TR 8 o it ScatpatsgeniSiytedityd st bout
83% Iﬁfé% aBd Qedt%ﬁéeel%ﬂtgf Salﬂefhah%’lgtahleaﬁ'ab@ﬁtr@% M&l1¥c @kid sequence
| east abou 00 nucleotides in length, or nore.
identityPeltrantivelwat least dlesiut 8 56i rickbappithensupmsridéntiyy, aliematively at least

respect .to . Tl d T- encodi
about P FIqie feif SR GG BT L Ryl BERERE Mgt acia
sequeR¢tCidemith dg@riafivalyGanditdabe: sxeqHedsie atidatq@nee iddeafty cal

with the nucl eotldes inthe TIGAT nucleic acid
alterngfavpliepideash rbaus BB aesicleiqraié peaarnegrienity écwaturli eblsag nhout
90% i OLHE k&%e@&ﬁﬁentg%, aﬁ‘t%&%ﬁ%%p.lét 1ch p&? AVEnI & TR

percent uence | ntrty. I gnnen or purposes O

1dent1c§eta1e¢rﬁatmelh_;gatpeersc gidut A2z rﬁuctelcaamdal sq@cueridentitgantinbyive aat least

be achi eved in various vva%s that are within the skill

about{94 % mclede poid pefuencrsidghfity, dltgenatiyely ablcas apout 4% gpgleic acid

sequeﬁ%gé\‘l_ﬁtgcgr oﬁrt‘%ﬁ{a\f\@ L? él? }égg a@%ut@éf?@él;%%ltgl\%\gﬁg S%Q'H@l:%a\ ﬁélné{ic_yz

alternste\cghyeatdeasc @lvtpm Ob %o cteormpuid eafqupnwgdatntyvaﬂ;tematihdy edlebgt about
o I nc.. and the saurce code. ha
7% IO SO0 PR R WAV at GRS Sopays B et cgguence
1denuwaaﬂal a'l‘lgﬁﬁflv@z@t leadtABER 99 REGeit biciliSeqRALSIRASY WiBFLRucleic
i ght Registration No. TXU5 10087. The
acid Sﬂﬂ_ll@@N: angdmgraafmlrlsng@lmbatwﬁl spqeanaé ITé@ITepqlmqquh sequence a full-
length naqgg'éee%u% n%ei ffGJ pogsmep‘hg %)eﬂg{:nac?e(iacil%thle glgflalopregh&
extradéﬁﬁﬂl@r ddhgin Al b BYGPT psIgpERINe SRRk belwitBo@anPsibed sé@fenb’éS ®r any
on a UNI X operat.i n&@yst em pr eferably digital UN X
other {yagment ofjalfulddepgén ehsqauerave tVerigntyde nogengegpass the

¢ 1 0ogram and do not vary. In situations
na We\/\ﬂl@C ég\lﬁk%(ﬁlgg i's enpl oyed for nucleic acid sequence
C Orpiantily0MEGI T Veeialib pulghelcotided de aeigue rabmtimemblebyd@fm &ength,
gi-ve qucl ei c acid sequence Cto, with, or fqab
alternatively at least about 60 nucleotides in length, alternatively at least’about 90 nucleotldes
in length, alternatively at least about 120 nucleotides in length, alternatively at least about
150 nucleotides in length, alternatively at least about 180 nucleotides in length, alternatively

at least about 210 nucleotides in length, alternatively at least about 240 nucleotides in length,
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gi ven nucl eic acid sequence D (which can alternatively

be phrased as a given nucleic acid sequence C that has
wW@r00g02qeBs ses a certain % nucl ei c aci d sequenckCT/US2009/039868

identity to, with, or against a given nucleic acid

sequen D | at ed. follows:. 100 nes th
altemp FOE R rroire RAdh assip i Ehar owBer R ER e gyl oo
nucleSFRE &flcAsthi AentdiRaly Méaeh@o%u%d ﬁele%@iqysemqelg%ﬂl Iagtemaﬁbely at
program ALI GN-2 i n "t hat program s al i gnment of
least dboutit) misknotid indertgtlp altotnativelypbleast ebout KO eotlue@lte@s iim length or
D. It will be appreciated that where the I ength of
‘nucl ei ¢ acid sequence Cis not equal to the |length of
Nupdredd (G ndclsiedrINEGudace idvatibinwatieiespaeiodl ERULRBEENg nucleic
identity of Cto D wll not equal the %nucl eic acid
acid se@@u%éenttf@dthpteyn wfdefnedasthe percentagmdiasiclspygierdn ajcendidate

o B SFOHFIRE R L ERLEL o Tl 59 o

1ntere§t$ﬁ{ﬁﬂf&m¢1gmmg eind deljyerets aEintrudlodnCoMs) il nSRGLHENGE achieve the
desi gnat ed " Conpari.son DNA" tqthe nucleic acid
maxngea@erf@et FaYsIgR B higgrrogntier puiRnseeptlotermiging prigent nucleic

acid sE@%@éf&l@ﬁ %aH%QQEIH@Jéd%"vaJA@J ﬁ@ffé%q{l&gltﬁhﬂ%eeﬂ&ll ﬁ?fﬁlg art, for

ence of I nterest Conpari s represents
1nstanne1,aisergtpubhclsaqan@rbd:eeccmﬂp@emu&bveremuah sl BEBISA¢ BILA SAG2) ABIGN,

g IOV 4k BB
comp@tef ﬁl%@ﬁ‘a!?ﬂ whY Rahdel 'bKI@en@M@&I? o, gﬁ@ the@@@ﬂc@ cgd% b;%En filed with

i nt er 6st NNNNNNNNNNNNNN ( Length = 14 nucl eot i d
user doowrpertiztaamin DAUNNKIIKL ght [ fifice.| Waghiegion B.C, 1@559 where it is

AR AL A TER TN 5o B

publidlMavdilablc@houdl GénSRELHS NEe Soath Siet BtAdi Rl ChNfoflik a\hﬁm
di vided by (the total number of nucl eoti des of the

compided fromeéhepublicly &adphir gewcpgodes ThespLIGN - apogsam shrpld be

comp gt B B o R N LE v ¢ Pobrs Pty BHEREPMIERALOD. 0
sequen¢tClodiparidei pars@eieaure sétdenhd A}LIGN(Z pregraniriel dofot vary.

identically matching nucleotid between the two
n&rewe}aeoewaereéﬂd@%@%és Harlaxs Frpﬁelalceyl ;ﬁﬁﬂmceyompaﬂsons the

% nuﬁélg 'aglﬁ%e(@/en)&é ﬂi%nﬁtgfl ¢ W‘éle&f adlV&do® Qﬁded?[gﬁ) Q\Iltht Grea

I nter = 33 ess
givenspeleicfacohdelyerst i echict tearakicsmtivallylbedthrased ad € giaven ducleic acid
se n identity val ues used, herein are ohtain a
sequeGa T Bar Sroptns ey st 4 gl oo Ay o 4 or
agams-lf%@l@e?l mhicRidadd k@u@lgcetlgﬁ is QhictRdked oS POMRILr Program

However, % nucleic acid sequence identity val ues

more.

100 times the fraction W/Z

where W is the number of nucleotides scored as identical matches by the sequence alignment
program ALIGN-2 in that program’s alignment of C and D, and where Z is the total number
of nucleotides in D. It will be appreciated that where the length of nucleic acid sequence C is
not equal to the length of nucleic acid sequence D, the % nucleic acid sequence identity of C
to D will not equal the % nucleic acid sequence identity of D to C. As examples of % nucleic
acid sequence identity calculations, Tables 3 and 4, demonstrate how to calculate the %

nucleic acid sequence identity of the nucleic acid sequence designated “Comparison DNA” to
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may al so be obtained as descri bed bel ow by using the
WJ- BLAST-2 conputer program (Al tschul et al, Mthods

WO n00BN2668®| ogy 266: 460- 480 (1996)). Most of thRCT/US2009/039868
WJ- BLAST-2 search paraneters are set to the default

val.ues, Those npot set . e Lt val ues, i he
the nugiic 6o i drvenard i OB el 105 A hippresents o
hypotM MEPIGIAVEL b &R g 2RI cachks scQY&lch BPiriérBq! 1 @inparRod BNA"
word threshold (T) = 11, and scoring matrix =

represBhiOBUMBR] cofible neQnth BL KSR di G acdrplodsea b, agaings which dhiec TIGIT-

aci d .segyence identjty value is determ ned.py diw.din
DNAPEGiE SO TGS et b s B L OF o Y gl Vo8
represRft dEeRent poticslifucRetigessequence of the

TI G Tpol ypept i de- encodi ng nucl ei ¢ aci d nol ecul e of

i nterest having a sequence derived fromthe native

sequence TIGA T pol ypepti de- odi ng nucl eic acid and

t he conmpari son nucleic acﬁ?ﬁagg ecul e of interest

DNA pf ingerestt he sequeNDENEYANTSNNWMNNER t he Tl G(Tlength = 14 nucleotides)
pol ypept i de-encodi ng nucl ei c acid nol ecul e of interest

CommagsHEPNG: conpaNSd Niridr ey oe & var (et T &f pucleotides)
pol ynucl eoti de) as determ ned by WJ BLAST-2 by (b) the
total nunber of nucleotides of the TIGT

% nu@at ypidptquecenicodiyrg nucl ei ¢ acid nol ecul e of

interest. For example, jn.the statepent "an .i sol ated
(the npRbF et ddceionl iy B LU e e SRR OIoRYeaR e Br P e sie pgd Seduences as
deterRREYBH 28 IANW) £iDidR@Sy Pthe RN MBNIRE of BRILtROYDMUE DN L of interest)
aci d sequence |dent|¥y to the nucleic acid sequence
= 6 diBided bd 4mud.&¥oc aci d sequence A is the conparison
nucl eic acid nol ecule of interest and the nucleic acid
sequence B is the nucleic acid sequence of the TIGAT
pol ypepti de- encodi ng nucl ghpleaci d nol ecul e of

interest. Percent nucleic acid sequence identity nmay .
DNA af 8¥erpe det er mi ned us™NMYNNANNNENNSRE e conmplgnigdon 12 nucleotides)

ComrBH8H BSB0. aa03 (T86HY™ The o - bLasTS efiendlelcotides

conpari son program may be downl oaded from
. http://ww. ncbj.nl mnih.gov or otherwi se obtained from
7o nugleig aRGSFOIFAFS 10986t Ut e of Heal th, Bethesda, MD.

(the n%gl@érgf%lié\%-{%allllfﬁﬁtc‘ﬁﬁ‘é@ﬁﬁleoﬁ@@sr%%rtﬁ@%@ﬁéc ei ﬁlﬂt%.b(ﬂlences as

ose search paraneters are set to defa

deternmmkdibg ALAGNAZ) digided by (thx dotpl remben phskcleotyesof the DAY ofinterest)
_.all, expected occurrences = 10, m ninmum | ow conplexity
—4<hwgﬁaPﬁﬁ2-1 /g% mul ti-pass e-value = 0.01, constant for

mul ti-pass = 25, dropoff for final gapped alignment =

25 and scoring matrix = BLOSUM62. In situations where

NCBilesBeASIRally st ashardifcor!] Senpebaic ecid srquanéesidendity vhlaes used
e S R Bh SR Ty L R R PR L Pl 3 ana
using @6 ALERqUeReuRr(rblired. CRweRLt, €5 Radltivati sbgudnbE ReBGyaRIlucs

a given nucleic acid squenqe C that has or conprises
may aésog@r

abginedpsitigesrdicd batomubyserueiedV Pk STy eampulgrniogram
oy S5 S U KGRHBLEL . AL OSPE R -oLasr 2
search parameters are set to the default values. Those not set to default values, i.c., the
adjustable parameters, are set with the following values: overlap span = 1, overlap fraction =
0.125, word threshold (T) = 11, and scoring matrix = BLOSUM62. When WU-BLAST-2 is
employed, a % nucleic acid sequence identity value is determined by dividing (a) the number

of matching identical nucleotides between the nucleic acid sequence of the TIGIT
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where Wis the nunber of nucl eotides scored as

i dentical matches by the sequence alignnment program
WOBbABIe#EST2 in that programi s alignnment of C BemUE2009/039868

and where Z is the total nunber of nucleotides in D

will bhe appreciate at .where the | ength of .
polypr—‘rz}tqeeqne()fﬁeg aﬁ’@ea ISR dlearq% oferes haying g s¢ an‘e?‘F‘dPﬁd giom the
natlvenééﬁﬁéaric@ T@GI”ﬁ%@?ﬂéﬁfG@f@n&dlﬁ Ructeil 'déi'd%h& t&cdo%p%ﬁ%i?ﬁ\fc@elc acid

dentity of not equal the % nucleic acid
molecmmfen@@st dentlia sequéncDagang€ winclothh did GERbolgp emgraiessncoding nucleic
uc eoﬁf%ﬁ% ar e .nucl el
a

acid i)l P RL AR e R0 B oy BT iglymuglgotide) as

deteridikg By 3VE-BRRSPI2GAb) thebiathwhbd.of RLEESTRD LY theMdenT
stringent hybrldlzatlon and wash conditions, to

polypertdeessicpdiag suejeie nesmelaede PhigtacstuFor pxappls ifhgstatement “an
I
ol BEp UL A5 1 QEhFRGE L0 T SR B gpine o
least 80846 hadltic poidysayedneoidedsty to tisomalaelacid Mtﬁliénctl.ﬁl&’d th®nucleic acid
descrlbe t he vari ous. pol ypepti des  di scl osed herein,

SCqUCREEndS We ﬁempbrém@é Reigpeid alechlean g ane tbsmighidc atid sequence
Bis ﬂﬁegg%regr{ g&ﬁ% Rl %f?ﬁ@YRﬁﬁ}JlWla%-g%ﬁ%ﬁ?fglegéf adlléi fholecule of

interestat ur al enV|ronnent are materials that would typically

terfere, with,di agnostic.or th tic es.fo t he
BT et Ay HREDRS heiRmob B IR it ok Y fpence
cmnp&%ﬁﬁfn&ﬁ%h@ﬂﬂ@FBQ%STQQAMQ&ﬂﬂ%ﬁmeTHﬁE%QN&d§RbyU$$BSD@4OZ
referred enbodi nents, the polypept|de w T Dbe

(1997 rﬂhﬁﬂ\é@BY( BLAtSEf 2&6@@@:0@ eorgpgirfson iperpram enayticadon ndeadeed fom
hio/ 3t SR e Bt S Rroiint IR NERUER R e ppgieat.

Bethem MDDWHLBNAQW SRS sBAGH sdadR hamaietdre Biterdif aRlof those scarch
redu0|ng condi tions usuﬁg Coonassi e bl ue or,
1

paramgfess e ap t defiujtivatucs tngiusding, $o xpeglopunypikist pefestrand = all,

C | ype e e _
expec e ATehoPE BBl bt b Tl S R S =
0.01, Clﬁtstalhafor enutiifpassreds, duwpdff foofinbegdphed elignmdot ei25amid Isyoring

owever, isolated polypeptide will be prepared by at
matmf sa{OYA6 purification st ep. An "isolated" TIGT

@I:L YiReRbhden &8 PELRSGFE & @m@i%ggd s QCL e comparisons, the %
pol ypepti deencodi ng nucleic a Is a erc acl
nucleigpkricigtecnich atentity afcemvénf nuettiandd S@planm(édb leth;maagamst a given

east one ¢ n m.nant nucl.ei.c.ac ecule w
nuclerctacrdssearearﬁ?ﬁ qycla%ae&éﬁe%aaelrhep @S%&ﬁ %rve%‘eraﬁeg g quence

C that I8 oP GbMPERE ladert&ROdiN6icERl RGeS i&nt1®*10' wih aﬁr%gamst a given

polypept de-encoding nucleic acid nolecule is ot
nucleiclagtd sequanige I¥) af ealoratedas folgwisn which it is f ound | n

nature. |sol ated pol ypepti de-encodi ng nucl eic acid

nol ecul es therefore are distinguished fromthe

speci fic pol ypepti deoensadhdgactioal Wi aci d nol ecul e as

it exists in natural cells. However, an isolated

pol ypepti de- encodi ng nucl ei ¢ acid nol ecul e i ncl udes

: ' I e

Whereloﬁ’l % @ﬁ.@nﬁﬁagpﬁ&gé&ngﬁg %E%Irgdx&rlggrggtaﬁggt%ﬁ# b‘éﬁthg Q%tlgh& eﬁlgnrnent
prograh &NEBI-BDASER amﬂiaEproghﬁn Rub gmmtaxf O:hnmﬂ) emdIvehersZ igntha total

chronmosomal | ocation different fromthat of natural
numberdfiricloghigestin Bin K #dinbr aprredigid b avhercdne fegathy mz\lelc acid

sequeR&At TR ¢8 BRAENeth 8F nidi&c §XRSERRIAND, the % nucleic acid sequence
identity of C to D will not equal the % nucleic acid sequence identity of D to C.
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of an operably linked coding sequence in a particul ar
host organism The control sequences that are suitable

wo croope@kar yot es, for exanple, include a pronoPEF/US2009/039868
optionally an operator sequence and a ribosone

nd|n tic ceI nown utiliz
s Sboaryabio T at e robgNEreRi G A Bl e efoecules tha
encod%lléﬁla@ﬂl&‘e PRI Joypeph&! ARl Whikh Blecdp aM@ §PhyUridiAnd |p%‘1(@1‘§bly under
into a functional relationship mnt anot her nucl ei c
ﬁnngadﬁdbséqaennaufwmmren@npnetoﬁmﬁmﬁmbsanpnegeqqehmeaﬁﬂlbngh

TIGTP R ERE g SRF S ed REEE, ARV AE ol SerBiRL R R shoge that arc

encodP@ bl laCINGAT Q6ridrd pbRAugesd®t i on of the pol ypeptide; a
pronpbter or enhancer is operably linked to a coding

seljolatrde’ when ysed fa desesbe the verieysolynspiides dsclesgd herein, means a
polyp%lﬁﬁi‘éggactfffgs ggeélgggﬂtﬁ? ﬁ%ﬁg S%Ja?ge#@n(ﬁer r%cd\%ge%&%gﬁg Xrngonent of its

naturdl @n¥iésinhdni. aCenmmmt adrnpdhen@eiﬁ &6 ahfuyal enﬂpcﬁfrﬁ?émlt Wre materials that
| i nked" . means that the DNA sequences being |inked are

wouldgypicrigustizieramdth disgnepes %régeaeffuﬂa usectopthsmplypsies, and may

I
incluGR AU HE L | B iBRE pRAC IR, o MBI IR IRAS, B
prefeﬂredganbaninmamm ahanpelypqntde mal theipatifiedi(19itd edegreé sigftictent to obtain at

last SR gY il Pl ink e GRS it SeBbhEaRbwS At eppiining cup
sequeﬁzﬁBN 8P11)eh AbmBE&Heity 6§ SD@PAG@lfﬁdeﬁH&ﬂ Radying| '0§ réél%@ﬂg IcBnditions
broadest sense and specifically covers,

using é?mm@me blgic oy recfarably, Fil\@r }Itam; nselkisd @blmﬂpmctmdcleéesmolyp eptide
. ..antibodi es ..t hat specif bind to a of the
in s BT b 6B Rk B (o Setdn oyt hura
envirdHica Gl 56t beairekcRe UFdaddridy, h@wanér, ReMt@ISiolypRptide WiGhelprepared

or anti body conpositions with polyepltoplc
byatbp@ém@pénﬁyﬂmew le chain anti-TIGA T or other

antl. " t T1.34 1 0

2ot B EE TRIE bR SicBlin B Lot rdfipepide;

encodﬁﬁg e hxﬁai & anuchdie kdd heolevulathbi 1 ddintifibd ammﬁ@alfatadrﬂ(an at least

one cq)n(%gtgln%{lthg;% egcgfflqs} gfgpiq%ﬂkn al:tk!b%(a{] gP %e 8.‘;1'112 y%gstolp}%ge%l nelsthe natural

sourc@@ﬂ% gﬂ;fggptﬁfeeencgﬁﬂé haakicexfe %%{S?faﬁ)‘gﬁg}g}égﬁ%es eer}]ctod}nlg nucleic

nat ur occurring nutations t
acid nmolparle mmthantisan ih $iea fongensstting fn Which itds fatidon nateex tlsaatsd
eadi det.er m nabl e ne_.of ordinary, skill jn }
polypppidcsodit B gl r i polcrae s AOGRSE Ao Tehsbe bpimghS specific
polypsﬁﬁ&e%eaamgl REAcR:eRIEMbIBAAE Bs it WRSRIIA dafuITREIA IS WeveANE isolated
salt concentration. In general, |onger probes reqU|re

polypmtgheanco@ng eneltigraes! elecyle apérdeap@lgmptmig -eng@dihgnucleic acid

rnoleCél :)%rctloer ﬁﬁgﬁég lﬁgﬁaﬁ 8r(l11{q%r%y eEPﬁn?St tﬁlgég gﬁuc{% Y eelag ! éxlta%lrf)le the
nucleic@aiingallecyl &Nin GUNRd rBeRRad ¢ ad @m@&nafremnh@t&mhmm cans.
envi ronnent bel ow their nelt%ﬁg tenperature. The
hilga &y lsentgel geaucnses” defsisrte P reausgsespee s ferle expression

o HERy SR, DRI AP SRR BB JAJE N

that atetsuftablt Govsproleayottd, firerxameleaircielctagnpeoet, wpesnalbidntbperator

tend to nake the reaction conditjons nore strj ngent
sequepgs, pad p glheyome binding site. Eukaryotic ceils are known to utlilzegprornoters

polyadenylation signals, and enhancers.
Nucleic acid is "operably linked" when it is placed into a functional relationship with

another nucleic acid sequence. For example, DNA for a presequence or secretory leader is
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tenperatures | ess so. For additional details and

expl anation of stringency of hybridization reactions,
wee@Asebel et al., Current Protocols in Ml eRCi/ag2009/039868

Bi ol ogy, WIley Interscience Publishers, (1995).

"Stringe ondi tipons" . or. ."high strjngenc . .. .
operal ey GnINA 9% » deBPRRIAEH &t SkPrivagrb | Bieerys dyt pyytcipates in
the scbRASE of ﬂl%tpbl)?%ﬂticfé'?ﬁ E%&t@ﬁ"bﬂ PRhfce? Isrdi)eﬁ%l]iy Rnddhé gRoding

tenperature for washing, for exanple 0.0I5 M sodi um
sequendd id it adfes @ B0 S sMistomi aflithe saquenas/ O d Bbesodicimmdingl sityis operably

. ul fate at 500C...(2) enploy duri hybridization a
inkecEfS e et f ElnoR TRLSY s RN o o .
"operAbly VihkddO @il et WetDIN A sddadaea ienSigikétasd finioidd, ankl/in the

Fi col 1 /0O 1% pol yvi nyl pyrrol i done/5 OrM sodi um

case oflaspRirelcpddrf eqntighoysHang is regding pheer. dHle s .ahancers do not have

o e SO RSB B RS e
sites dv ot @kie), Ihe@niﬂ&”cis oﬂfgmpbéw&t&bmri &Hi&e&) are Qsct%n 20ebrdance

.. pyrophosphate, 5 x Denhardt's sol ution, sonicated
with coRyeR$RNRIIBAGHCENA (50 ng/ m ), 0.1% SDS, and 10% dextran

S ' . A 1 . 1
bR Uiy, il RGBS il ssnulizRvers. for
examBGindlobhto@EAI hsoaodogh astibddirgen aytivaiids tharspécficaily tifid to any

0.1 x SSC cont.ai ni ng, EDTA. a 5C. " Moder at el ..
of thegiar R BREP L dFI BHO BT i pi ot A0 2pd Pepeeplizing
ibdesPARRIG b adth 964t PP INSitofi TReft@lYngle chai
antibles PARRITIONT S albody MamBOUlIBEs (P PRERILARIC AR S chain
anti-TIGET odethetratibedics fandudrepinans 96 bati-THnl Tagrcbthgrantibediat (sembelow).
conditions (e.q. . denperature, .ionic strength .an
The RN HoR el F BatirsS BRLE R Sersh Bl ARBAED LA g o
popul @XEHEH sabQhnt Mg Boaiogbieost hhtii@aMs, iCNHE irid@Agudl Sntibodies
overni ght incubation at 37C in a solution conpri sing:

compygng thernepkiatian aw idensicd qxeep fpessidlc natgalxoeeurg pgimugations that
mayb%ié)tr%s% F%’miﬁgr {%&Qgi um phosphate (pH 7.6), 5 x
nhar d1 ' u

S SO 1on, 10% dextran sulfate, and 20 ng/ m
deés@ingery" shrgiralizasioh reaetismeis meddNA defeahinabledylye of ordinary

...washing the filters in 1 x SSC at about 37-500C. The
skill ig fhq b e eenesally inen Pmpé‘tcab?ﬁ%gat PencEaf wran Rrake length,
: €.n4 QR h :
s R P SO i R e RRRREH e
tempceTateres domropianogding aglgédshovheprobssetbeth dovedrriempdretusest o a

Hybrifp e beshe Ry BB R Feh iy fellupfd DR wefnil when
compRBIMRSPLtHAA) afcyt8nt B A cnlBEnR& YRR thdR meltIhlEtchPBrature. The

~polypeptide has enough residues to provide an epitope
higheniaidagtee whilesired homotagy bdpvesanhbprohagied hybetdizablesisguance, the
. . epaugh.such that it.does,not interfere wth activit .
nighef AR S e A o "4 €8 FSUE gt Hhdtr rtave
tempdP@lied SRful dend teiek etk Yeartis® chidifi@isrhore Yringo®, $4Ailé hdter

the anti body does not substantially cross-react wth

tempegates 1asppe-opersddisignaldsttailstang cpplpyasoptaf geegegyerftybyidization

reactigrgs}/g%eg‘%uslgggaett ag,i @&U gPOtg‘ccdllginrl\qg%gMﬁfSB@:@%;[u, W‘if’gy] Mterscience

Publishprse{1®0apl y, between about 10 and 20 am no acid

"Stringent conditions" or "high stringency conditions", as defined herein, may be
identified by those that: (1) employ low ionic strength and high temperature for washing, for
example 0.015 M sodium chloride/0.0015 M sodium citrate/0.1% sodium dodecyl sulfate at

50°C; (2) employ during hybridization a denaturing agent, such as formamide, for example,
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residues). As used herein, the term"i munoadhesin”
desi gnates anti body-1i ke nol ecul es which conbi ne the
W(bmmduzrgs:Speci ficity of a heterol ogous protei NnPCENS2009/039868
"adhesin") with the effector functions of

0% Hﬁ%%%&m"@é"wh oCBrpr s st baningt Lt Yo 0

polyvSHHBRERoN/E (f}nM’s%dﬂ% bR&EnkE 'Bgff&gatprﬁGS fwlfhl 130 ] i

othér than the antigen recognition and binding site of
chloride, 78rmMosedyung citrate, at |4§°C het(3r ohplgp 38%) formardidans x SSC (0.75 M

Nt LS RSB0 B U SRR

pyropﬁ@dibhh@%’kd&)e@ﬁhﬂﬂs 86lutlos eaniense saAMman rsp@fhﬂgN@I (sogashl)t 0.e%
bi nding site ofa rec;ator or ali The

SDS, Fllifdr%égileé%fm sutfateo SR HntWidbrrashes & Enl@é) 3 nSphdsodium
chlorlgwgﬁ%q?%)%ng% é ff%pl%n%ééfq 5% 5@,@0@%@ SI{)EE)EI‘ 91 eés?ll?(?%kgy wash

consis(ting(blfodlmss@génthln&[ngID@‘A-aZ)SSOG gE, 1gD or | gM "Active"
‘activity" for the purposes herein refers
M?é%l)ateéy Stangfiﬂt %btl? H(aaéoead%%ﬁeﬁﬁﬁ é?%&b%@('ahﬁﬁ@bmak ctal,
Molecal[lllac,laI dl 01&9% y&g fﬂbbﬁm Wngh, N%gva‘? %é{agrgldcgﬁ?gfgqﬂrbm&r 1849, and
mcludeathemwl dfywasbing rsnlungn fhnd hylofdizatah cpoditipepieigdecrfiperatuhe ionic

revj a TlQdT actiyi rein
suenf ] GBSO Reteoft et ave A ed M) Ot S pfappdsarcly
string€i®ti bR@kiohd N BI-AEN iREubaibM B0 Y h SERUSE @o@}frlﬁn%’@()l%/ e
or naturally-occurring pol ypepti de other than

formagifl¢,iStyS$6 (1 WomdENeGk 1p modittsadoum eftrase), ShtmM eerdium phosphate

ot 3 PSR HERY S BRESH7 R Bl e

salmoAGhét DA, Ebledveed 18 wml b iffltgrsti@ 1ixSRIC 8t 4Hd@t 37-50°C. The
producti on of an anti body agai nst an anti geni c epitope

skllle@ggggggéareﬁggtazqﬂww %a(bustﬂ@ttgmpqayu@d@mp Mrmth etc. as necessary
t a T TIarT
o acce%t“yogg%. %agrﬁl S;u (E)‘h L{l& %%Ylg%%%d%g%{ﬁgner refers to a
Nt erm '2pitchaapsdtvheh hadd hscia agfalslte a@fllrﬁ)&mﬁbdhﬂ)ebﬁd@
t.arget nol ecul e,. such as a pol ypeptide. For_exanmp
Compléﬁnéﬁtpoﬂlrﬂ?e%fie phisteren stons RoplERItmgsxpmplean YO B belYP%’“Qe)
hd
fused e OB s PP B R, P bRt PP an epitope
agalns; @ﬁea:haan anibady carhler mpda) tyetcis ubat efougptsachethst indecswel Interfere
. t abl . she e art . 0., U S. Pat. No. .
with oG5 320658 PolRAP R YW S B9 Bib e ifuplyyeiso i
fairly hﬁm@e 86 that h{%wnh{%dy) dde@hot uBhAtglyAISs BRI dTH&lébﬁBpes
degeneration. The term "antagoni st" is used in
Suitalije mdl@éxpeséd@@enqnﬂy hanes! aj desst saxn pmins) mdﬂeéldubﬁaand usually between
about Iaazt)lhgg:alc{% 0501f lf'%}'l({l}ﬁ?' O(e:#erdl%) ! rﬂ)\re} v&?elgt ?‘%‘é&toua Lét2 ?alénlclzog gcel
remdda@r ein. In a simlar manner, the term "agonist" i s

used i n the broadest sense and i ncl udes ang nol ecu
t Watused hereiq, Herers) ggineaioadhosing |d€§1g1aﬁt68amﬁ1h9 yréike molecules which

combﬁlgltpfmﬁal g%P[%lﬁccl O?fedqle@e%&% o a}?ﬁfyeir}aﬁ% g)‘;\%ufgghe cffector

antagoni s es Sp eCI
functiand @fgﬁﬁmﬁioghfbhllb oo sesit dornamts [ Bndgtulfaﬂgxguﬁe nhmunéarcmgmm(ﬁnprise
a fumgr{ 0 aT a{]n%ngalcgi s%c?@elﬁgg Sv?th\{d?er clieas?rtecsi bglfdln%astplec\:/lgcity which is other than
the antigen recognition and binding site of an antibody (i.¢., is "heterologous"), and an
immunoglobulin constant domain sequence. The adhesin part of an immunoadhesin

molecule typically is a contiguous amino acid sequence comprising at least the binding site of
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pol ypepti des, peptides, antisense oligonucleotides,
smal | organi c nol ecul es, etc. Methods for identifying
W@goni1sdess or ant agoni sts of a pol ypepti de may POIpPS108€039868
contacting a poI ypeptide with a candi date agoni st or
ant agoni st ecul e a asuring a detectabl e change
2 receppr gha g o Breg1 oul et B ey {p the immunoadhesin
may RODOGARL B¢ Wh nnﬁlhﬁog%me E’thcb% _II_%CHIG 1$GRRG-3] 1RG4 § subtypes,
ant agoni st" and "antagoni st of activity or TIQ
IgA (lexlpdegslgéfﬂ amﬂgAu%)eng nglRochgvigeabl y and refer to a

o AR B bt R h Gt hitg RSl Bppiso pEtSbdfide s a
nonhﬁlftﬁlgs@mhprana PGIT $31yppaig @i Migh Rigih QitholdEicsl andfor Ay
inhibiting or blocking TIA T pol ypeptide activity,

lmmub@hoalcalaeaﬁﬁy eEngfvepr aptpradbytecgbringtferm atthgtieolyprptidg (1@ the

preV1 s élrn#@]r ? £ ?’&&R&’Eacﬁg t#r)zlgﬂlt%reenp Mﬁ&kﬁ’&%ﬁiﬁ Ceﬁers to a blologlcal

functidh @ithes ﬁﬁﬂdlﬂcorﬁ oPinAEOSy,) caued b la@afivaot mdﬁmdllﬁ%ccumng

TI A T- bi ndi n fra ments of anti-TIA T anti bodies,
polypfmttéepﬂkﬁrﬁ%ﬂnrfge %‘?i%} tortpduse dhrerodugtionpf B ABbRYY Fepnpi@santigenic

I‘ dc ”
epltop%lrliri:)cs: bd’pﬂol%))ﬁﬁ"g %g%lﬁﬁfan_ﬁri}ggu&fﬁg(bbf%@ﬁ#%eyang A%inkGhdlogical
act1v1fyrraf}ma110tthe afiligne 1mtucmeq>r6d1@tﬂ5nlof ga anisdqodgragamstainl aptigenic
used t one or nore additional ITB.I n uch that

epltOHerPé’S§er%%e O habiye BER yqugump@p? YQﬁR’t o(H}é’F PERYEO U EfRple, @
TIGIT &§tHlch® dpftofe)f eduction or cessation of TIGT activity

or expression. It wll be understood by one of

orldie tramy “apleiner” foficrs hea avdleir aeid melcgdeathat woppaideef binding to a

Tl ant agoni st nma n one TIQ T

target e U Ot FROPRER R R B Ep iy or BEiEhlitren
spec@caﬂzssmﬂd&bIaerlﬁlﬁp&}@e@rt OBt ta thelecwls én b Righirggafhvaly thie

ods herein is |G T ant agoni st that antagonizes
modulpfegythe grnresyionyfiTAGHe s Pahawctabion sad dreraportic niceafaptamsns are well

r 9 r 2

estabIHRL T i A BEL U PP L T EOG S U Bt pfiaPeyicdrhcieyor
Macu?g"ér@) (Eycndotr BewiYuiR) fof heatirgy ape-ré ] raatubg @egeslbratland

‘ant agonj st of PVYR activity or PVR expression”

ud 88 19 Hy SPERANge ab1Pd A therbEpaestsgnse. R¥hHEIAES %%rflolecule that

partla nge ﬁfl 8RSk i Rivi 0 & rhehiRlze HBRldHN 'a&nqg/ d:tl\é%atl% bB86heptide
easing transcription or translati

dlsclo@ésd:h@emodlm aginnlee neinoca diedermolagoyisi nk ubﬂdtlnmlga lnmadest sense and

) ockln PVI ol ypeptj d acivnt or bot

includdt O otk red Be b fet s htbitof nativs Polypostiap 4 <closed

hereirf rﬂdlt%ﬁfé oﬁ@d M%@Jg%ﬁf‘si ﬁ@&cul’e@&&"cfﬂ%ﬁllﬁ theRN¥BSgoRidt ¥ avitaoBnist
RNAs, - DNA chi meras, PVR-specif c” aptamers,

antibagligsior lan@miytfratg@mnéss fra@uputh ph@mm@ aidagreence vafianinef napvR

polyp%é:e]udte%J g)gelgte Seghgn\{ggﬁsgn %&8 c?eo 1td|esd émaﬁc | a%?c’ mpl\élgiﬂ?q’%l Fcy rl\%ethods for

1dent1§}1ﬁgja@\ﬂﬁts( dn@kdpdhidg, of! Quf)olyﬁéptlhb ﬁ’ﬁaty%nip@se Eftadtingdi pélypeptide

fragnents of one or nore PVR |ligands, opti onal ly fused
with & gngiatcayzomst @ agEprisbmalccelsmas epsurgigcdotessblg fhange in one or

more Itn;&tiog ?a(i: gét%1&q{o%§1ny LQS 1§¥gwﬁﬁ1ttg%%6 a}i)tepﬁ(ﬁ]ed PVR results

uction or Cessa 1 on \ ty or
efhe 6s8is OMIGIT anbdanidoeandtthaetagdoieth M GIT actiityosrdi IGAT v

skill in the art t hat sone i nstances, a PVYR .
expresyifiy gEhisse HELF é‘?&ea@dﬁfﬂg &efghie WB&&P& hat ylt%r%wh the normal

functioning of TIGIT, either by decreasing transcription or translation of TIGIT-encoding
nucleic acid, or by inhibiting or blocking TIGIT polypeptide activity, or both. Examples of

TIGIT antagonists include, but are not limited to, antisense polynucleotides, interfering
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affecting another PVR activity. For exanple, a

desirabl e PVR antagoni st for use in certain of the
woredohoestherein is a PVR antagoni st that ant agpei/Bsm09/039868

PVR activity in response to TIAT interaction w thout

[ t.i h VR- . and/ R- 01?226 i nteract]j :
RNAsy EgtngEF %&ASF %@PAF%J%&W@%%GE;{@QW t ap&mei“? ’@n‘i*'hgﬁ
antibd¥ds! YIG-Ghdihk BafnR¥R0E a8 AMGIPLRIV6ARY, TIIELURARG SRR Y

and refer to a conpound that enhances or stimnulales
molecquies, RHiTehinding peptoles.rgpdotheTpAypeptives ithat sreasficaly bind TIGIT

. transcription,or lation of TId T-encodi cl ei.c
anclogebnohhfoa . 1RGP Brhmbr oty ShERT T TofedeS
option Iy &Gded @0 bR@br bk daiditBondil ddnTai®yPiues $a@ theAhtetdcb between the

activity, and/or by enhancing normal TIG T activity

TIGIT aregauit apd THaIT seoults ingiredustipn or egshaiioniodd IRk activity or

- abil |k Tl T i bndi
cxre P Lo Cladh s B o£10306003, RUDHL 0810 L Bl Buances
TIGIhgangsiist eaiy dneagdrize oheTIGIToavtiaity anthobiodectifg another TIGIT
.antigenbi nding fragnent. an aptaner, .an interfering
T

activqggNE, 5}(@};‘%1?4 a }rél&lg |Té§l%ar§é$ﬁq%y égr U$R 1%pﬁrraé1éﬂgtge methods herein
o TIOR8, RO BERLLI6 o0 ki,

PVRISehecdotidn f ordWHRIN2 aypdracton, c.gntethbetr affgetiRNAr nonimally affecting any

ant i .molecule that interferes with the
Ofthetoﬁ]%ﬁa?f)w?fﬁ“%/ or translation of a TIGT-inhibitory
Mg e+ <PVR MtddonRe’ dHAdeheESAG JDP VA0 SetRhty Q) BiVRBEMpression” are
skill in the art  that in some instances, a TIGAT
used iatpoehiaggeatryyanagofei fea ermapotnditimatanteifercs yithithdyoermal functioning of

affecti another TIGA T activity. exanple, a. .
PVR. GihfiihfiEh 3 Wehssniien otk o POB PR fup s acid. or by
inhibifiBE BEBIScligE PVIR pSyFeplii&hdtivagosi sdth t BRAMFAGOOf PER ahlaGbiists
) activity in response to one of PVR interaction, PVRL3
includenbetraae potdmitasto ppisonse pplnueletites, iategleringRNApy gatalytic RNAs,

' Ok [ I i 20f - t heopther.
RNA R ShirR e BYR e o f b P R B VR Rding fragmens
of anti-BYB®Ninsibodits, PYR -diding dnyallomolRYiRe € PPIRebBidaiy peptides sblother
i nt er changeabl ﬁ gnd refer to a conmpound that enhances
h

polypeptidgs il preceicallhaddriiainelyAiee; brineglipftepiarl Vil binding

r‘ . o .o . .
oSSR, bR LB Rl IS4 U5 Ry B pigpldomin,
such thhtabkimeractomi betwgenghe BVRoIngapohst ariitbl VR mbdults trsa RdRction or

expr fon.or PVR activity, and/or b nhancji ng. nor .
cossayROIgTt OO aPanisRy, 5t R poiyiRYd B 0RO aipdRcIp in the
art thdt e scth@Ristahts, #PVRVRtPonRORRY 6hfdgoR iV RIackMR {Rhout

one or nore target |ligands). For exanple, the PVR
affectﬁ@gm‘p@pr BYR dstivp| Bertaxdmptop adasirabia R‘ﬁ&@y‘gagglﬁst for use in certain of
the mBHAORAGRLT PR L ABIR e Bl AREAVBR AR QSELLSIAO® TiGT
interabfdre@ithut idpsttiaB G PVR I Bt/ Hop VREID2 Teintck4rtionot her

exanpl e, the PVR agoni st can be a fol ynucl eoti de o
sdheéareg “TIGHh %@nes%t%ragomﬁﬁﬁrﬂgﬂ agNQr TdOIT expression” are

o SIS SEAR | bl LSRR ks e pa
functioning ©f IT&GIT, by\indrtashe; trandatgion@d tlayslaien ef TIGTichasding nucleic

.oskill in the art that in so i nstances,. a PVR agoni st .
acid, gRgorydh 1_%5%%%\9@%&@?%#& é‘F hmeKsHe t%%tﬂ%?ﬁt%ﬁlc_bl%cﬁxﬁ@smn or
TIGI”lpé/ch)iv?t%E Aoty dRRinEABhil TR EERYL AP (18 BYR 28R MoB fimitRd to,

use i h certairn of the nethods
enhancing the stability of TIGIT or enhancing binding of TIGIT to one or more target

ligands). For example, the TIGIT agonist can be selected from an antibody, an antigen-
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herein is a PVR agoni st that agonizes PVR activity in
response to TIAT interaction, or which mmcs TIGT

WO poovne@ssacting with PVR e.g., wthout affectPeyus2009/039868
nininally af fecting PVRCD96 or PVR-CD226 bi ndi ng

eracti ons Tr eat nent ers h therapeutic
bmdn%gr %&%ana?ﬁ%@mreagf% 5‘2\5& ;frwil.ﬂﬂa FYle HReplidred. Cantisense
rnoledee h&d hdthe b%l@%ﬁolbﬁepttl@e PLEMRMer QkarﬁIBIQV\{hQ YOIt 111%&252 Rdn be a

thé targeted pathologic condition or disorder.
polynii¢lcotitedselsttet] rﬁem are ataine; injekéeringdRNAaprr adidgnseintciedutethat

) di sorder as wel ron e di

intert S P e Ehstifsiant g ol P38 Bl e P Fb G bR ee e wint be

understebd Eﬁbﬁe ofestdinaiysdkilRin B aft@hL1S sdrfe AFhEdsSh TAGT AR st may
the a nt(sz in a continuous node as opposed to an

agonigen dactivity wihew affgetineanathen d1GH] adtizityt Fer aysaums.@
deswa,%[ f ﬁIT( g?ﬁlkt\/ﬂo} Mg 1(1%511? ?ﬁ{e‘%ﬂaﬁggs%%r 11? ?Is o{"{(% onist that
erm ent nlnIS Iron 1S rea at S no

agoni 28N SEDhttinatyyin deypenw tb bﬁel bf PWReAfettibo), rPVIbm mta’a&t&fn bs

cyclic in nature."Mammal " for purposes.of treatnen
PVRIr%fl@rasct% gy ViRo Wt etiag o minimaly affetingmy of ﬂﬁ»‘cqth% HIT
interald4yRNS, donestic and farm animals, and zoo, sports, or

pet animals, such as dogs, cats, cattle, hor ses,

s e permp I“BV,R apoatss’, anddiaportist,of ®MR ad®ivétfyer Hb’l&/expirdfseion” are used

) I man. Adn1n| ration "in co ' h" . .

intercfgealy B ﬁﬁsiée FILEP (HFPIPOHR &ﬁ&%&haeceé@é ﬁ?@ln;f) %unctwmng

of PVRI B}" it AneR ?%aﬁ@&ﬂ)%@ﬁ bf Hﬁﬂsleﬁfb@ cﬁ@“ﬁ@@ﬁ@o‘dﬁ% nuclelc acid, and/or by
adninistration in any order. "Carriers" as used herei n

mhlbltlng bubleclghg retadieuati |ada¢lbwled@épﬂldmsé’\6h exfireysn or PVR activity,
ients zer,s L.ch, are
andlof By pRsRERE nedhot B oS iR p Rl G JAReAEb Gobfylline
stabil@6f BPYRGR BhKaicingin @APbPYER to Ghé 8fmbReafRy BiRdOYI Folckymple,
acceptable carrier is an aqueous pH buffered sol ution.

the PR aapiigcapbe selperdfiog dantipodn ¢a pnaginedbipdingfigggent, an aptamer,
an 1nte1[f'& r{%dngRul:l gﬁﬁﬁ mc'olil&lﬁleag p nﬂg&? %2%1% I{l&%&ﬂ aa'ﬂg aﬁ&t@&r binding

c acli ant 1 oxl ng ascor IC acCl
polypbplwlemﬂl ecatharexuiphthe(H Ve agdiisteaabe ubolwucle@ud?km&):ted from an

e e A B L e
transl@c nyM1 APV RYAKB té)rg‘?ﬂﬁeaﬂ’én Tﬁvﬁodeqﬁld&i'éySI 2:3 Y bRfnary skill in

ut am ne, aspar adgl ne, ardglnine or
the amﬂhablsasomhanstaiess, adl\&Rhegdrastingiysagoarzd oot R&IR activity without affecting

dr.at i ncl udi n mann or dextri
anoth Ry A e mtler s e TSR pefit Soratspt bt B8 methods
hereifBRAPVIO hodMist 3Rt BbdALes IBAR bty Th Repe XD ENGEN ﬁn&u@ctbna@r which
sodi um and/or nonionic surfactants such as TWEEN

mimiqsol KT my ingeractgigyeith PYVREGE,, vahguRIRONE ospininally affectlng PVR-
CD96 P! 22%rﬁgﬁgégﬁ?aéﬁg nprise a portion of an intact

ant'i bo Y, ‘antigen binding or variable

I ePicatindit" ich@s toBAE thetdpeliROBYatmexEdl eSpBiacab bl pR$Ytative
fragnents include Fab, Fab ab')2, and Fv

measwrfwag\fb@mﬂs thepbisbsite @remn&%élovaé@wb Hevsen) thy spested pathologic
condlf’ilx!)n 011 Egﬂl nnfhgﬁﬁg}nbrge(gél: gﬁ‘tﬂe%tg%ﬁ ﬁh%ﬁe J‘]"gg ?%Qadz Wlthf the dlsorder as
well aamﬂic)sb pebineso havantad dfsoater aﬂmbMdyNﬁdmgﬁ&hicﬁder is to be prevented
"Chronic" administration refers to administration of the agent(s) in a continuous mode
as opposed to an acute mode, so as to maintain the initial therapeutic effect (activity) for an

extended period of time. “Intermittent” administration is treatment that is not consecutively

done without interruption, but rather is cyclic in nature.

33



10

15

20

25

30

Papai n di gestion of antibodi es produces two identical

anti gen-bi nding fragnents, called "Fab" fragnents,
W(eatmh/m'a?:h a single antigen-binding site, and BCT/US2009/039868

resi dual "Fc" fragnent, a designation reflecting the

yi ]Q HgXaéf,]qu So}s%sl ({ %S‘H%%? gql#ﬁétto E}S}E gllpa}& cr:lgsastlf[lgine}s a mammal,
includf hﬁﬁ&hsc@&ﬁéﬁﬂc%ﬁd $irhPmiARd, i z%bl ddorts aRaRL ﬁnﬁlfals such as dogs,

cross-1inking antigen. "Fv' is the m nimm anti body
cats, cfattlzegh@ms whicphpige reals e bbits otep [Petferabiy t@enmme@m@n@n

and, -.bi ng..site gion _cons

RSB TOIEN G bRy RS e Shnafe i Rhen® includes
simultah88ifs,(caHROrreRY ahEEIns8GBiIAE bdvhir@fratibh it &nyl drdeMi S

configuration that the three CDRs of each variable

doqairery’ 9t apeddicrein infddephapmacapti¢adlameeptblhepra e ecxgipients, or
stabﬂ]%%gsvaﬁgl{ ?ré %ogtfr?ﬁcqg tl}/egteﬁbnr%a{ﬁgﬁléélc %?A%:egﬁatokeide[h%{tﬁtot an?heséi&ages and

conceﬁﬁﬁthdh@ dyhpldyjede Odten tl@a/ﬁ[ysﬁ)l(ﬁglf@lyelckt@ta‘tﬂ@baﬁ'rldﬂﬁah Aqeius pH
alf of an Fv conpri sj ng only three CDRs specjfic for

buffergﬁ salutipyyehyamples ohrhysioiqgiqaly ReCoPEOSFREES Hifdndsi idfers such as
phosngtteI dfthke, Qldt&_rﬁ%%ﬁb %lélso‘éﬁtﬁoﬁ&{n'tﬂh@ﬁd %aagcc;r e Nt \dve

nding site ragment al so cont &i ns
moleanbam ssteagitt (kdsmtham almfut ﬂheeshdugh)tpod:imphda peotting, such s:t serum albumin,

elati i hanne e BPRIE: hdahiR pol i e oS Pely i Balifience fmino

acids gtchaasf ﬂ&gh%ﬁse %Féragn@ - PRMY otrwsmenﬁsneiac&ﬁh%de@ avy
chai n domai n i ncl ud Ing onée or nore cystelnes from

dlsacqhhsd%sn@mdo@hyr Wb@l@draéqgumiudlﬁaglucm, memnnere, efedsixtyinat ¢hwtating

ond R ELR S RSB LORAFEE 5L LB hulperons
such A&nbied¥nd/oA8eEeis smifae@aﬂfsaédcu aAVEVEE PN O o B @ttascrRallycdl (PEG),

of Fab' fragnents which have hinge cysteines between
and PLHB@NIGSYr cheni cal couplings of antibody fragments

ar‘ﬁnﬁ‘]!)crc’ fﬁg&{% ts"-EQﬁprlLé. QE&U%H %%gtglntgcft aﬁ%ddsré&e?ez%bl% tGhe antigen

(1 mmunogl I ns) om ahy ver rate spec

bindirgs@ivgrieble regiomef tht intwe aatieadyl JExdhpldsd hnﬁbdd@zsfrag@ﬁelntsedclude
Kk a_and | ambda, based on the am no acid sequences of

Fab, Eagpgﬁab&@ﬁsé dniragaeats glab@séﬁ% Hapﬁg‘lnahoqa 1656 Z3RitA 6t dloilgotein Eng.

8(10) Sﬁﬁqel%?(ggjlﬁSQi% gln%%ﬁ{ﬁntﬁswggl&ﬁleg r‘afen mﬁlﬁ?ﬁ@é feNAkiBSdies

i mmunog e assighed to different cl'asses.
formedHeme astrtedfy ifsagmeaisor ¢l asses of i mTunogI obulins: |1 gA
eveﬂ[e f the

£ Brbait Mgt hodi L rmiicts 268 Meligt gt tindigY mments.
called! @?o” fr!l@ff@nts |egéﬁ3w1th Q% lé %ge%ﬁldlugfs?tte and J‘&lsﬁuﬁ?lh%ﬂgﬁgment

skFv" anti b gmsnts conpri se the VH and
a deSIQ@amnrrsﬂmma ithd Etixyldy to mefra izq r@&ﬁelse Pdmtrngn@néylpkde gefitab’),

fragrnB t)ﬁ/%tzlp 5 %ﬁ% 1? %hcgr blclzlglﬁ%gllgegleagld és ﬁ{ %/atga@% 8rolssf- %klng antigen.
bervieie thd hintineaneib vy Hosmaém svth EhtenabtespltRRent -t o
formthe desired structure for antjgen bi ndlfng For a

recogmélon apd drindipy site; Bhipragiqa ¢onsisisiof THlEMEHRfiong berogynépne light-

o -
i L LA, A Bl Y B
three THR stod emh fhrﬁbl@dﬂoﬁ&m medrast 3o Helimmml dntigai-bindthg site on the surface
f t h t t bi ndj
of the \FHa%n%?mesr \/C\thectlv\égl, %1% sllxg&%Rslcgn%er antigen-binding specificity to the
antibody. However, even a single variable domain (or half of an Fv comprising only three

CDRs specific for an antigen) has the ability to recognize and bind antigen, although at a

lower affinity than the entire binding site.
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sites, which fragnents conpri se a heavy-chain vari abl e
domain (VH) connected to a lightchain variable donmain

W@ o0p/126888 he same pol ypeptide chain (VHV L) .PByUSE0IBIS6S
a linker that is too short to all ow pai ri ng between

donmai n on the sanme chain are
fgf‘ﬁyﬁﬁaglﬁﬁmr Al SORtAINGRE s‘ﬁﬁra@ﬁéﬁm oliah SRR R the firs
consuﬁﬁ %ﬁhﬁ{n €A Bf aféqleg& &la8n LI %&Wff@ﬁfr@& bt ﬁﬁgments by the
Di abodi es are descrl ed nore f in, for exanple, EP
addltlamaf O &y regi0ueBdtthd dBhox yatmunikios Of uhg beavetchain CH Pdomain including
6444- 6

one ob¥ibtsi oy 5531 thsaptibas ek v Rab I Bhs Aignagipn orein for

Fab' idghichept & fle ARIILGIS) b1 ¢61isetht HoMAINE beaPR&emiol efoupt F(ab'),
nat ural environment. Contam nant conponents of its

antibaglatiagalentsrivigimsrerre arodupsst asrmegd of Wt Slsemenis avhich have hinge
cystelh&i t?eg&/ggnethg\ﬁlt 'btﬁér%%”&féal goug)lim%;bgfr a%‘?ﬁg(ﬁ}; fa néﬁgﬁsts Ill‘ lsorl<%own

pmht éliglachaius' a;ﬂannb@tnés)(qmnﬁmc globﬁhr&;v fotresy del’tebt@fet @bnes can
enbadi nents, the antibod be purifjed (1)

be assygned @ Pne ezt ogtorr bydisiich e&aﬁaléﬁﬁitliavsewnda@ﬂ@éﬁ Sriihanthe amino
Cﬁqmg nost preferably nore than 99%
acid s Eé‘ue'h@é‘s 1ﬁ’cc§£‘§{aﬂp&’o %gérjee sufficient to obtain at
I d-hpencﬂ.ﬁg omehedmasmﬁmmsmmemm@ﬂ thecoristine dmahmamthmr @iy chains,

e by, use.of a nning cu e tor,.
immup G RERGGALPE St ST Eikes. ABGEerg opio? elatsd of
1mmufb1%15§1qﬁﬁ,l R\, ¢ONdioEl ITS aH AN, ﬁmps)éee@roﬁh@ger}naumu%er divided

' not Iim'ted to, Coomassie blue or silver ‘stain.
into S‘Ilwsaftse(tﬁoaﬂvw)b@éy 3Gt lggesigtie i, ilpbaandilgA2i t u wi t hi n
nant.cel l,s-~Sin t.l east one c¢o ent t he.
SRR AR e G Bo Bl Rl A ERTROVE P S doMing of
antlbcﬁ'ydbvﬁaéhﬂ thesef&mvtﬁsrare peetried siablei JoOF¢pMild ¢halie Preferably, the Fv
prepared by at | east one purification step.

An
polypepitdefsaherichaprisesperal ypcpsne Yinkir batvacs thoyn pad Vg depjafrisgvhich
It
enablésotfl | cu ] roh% g y%eég?@éc}}ﬁ&ﬁgé 'g(%:an?%a 5'1881?1 S%?ga ?&ﬁrae%v of sFv, see
Pluckﬂﬂlhtln Tht Bharpolkylpepbt MenoclosdiAraidedies, vl pidBt Ressnbiirg and Moore
o| ypept i de wi t hout substantially binding to any other
eds., %}ﬂ &3

Tlege Newv XBT@BE&@O@ dpP¥bpe. The term
p f Windi
et o SRy o ne ¢ apt b orS e AR Ry tnding
sites, gbrrhi fragvrimntsrcoarpelshy pewyacrhaab'{zamab]re darue (¢ @nokaed tharlpht-

chain Eﬁlﬂ%ﬁ ar A y def I ga}lglﬂeg]éﬁm]ep?ﬁ al l%’{ \pﬂahga%ngsaéﬂﬁer that is

too sHolt"t8 %ubw pfaﬂﬁlg\ﬁeu&éeh thd-Bvo dobhaind Hn MRLLME cRNh] tRObRgins lal%
and L3 display the nost diversity of the six HVRs, and

forced—@ nafr wigh thecamatenantdyg dpeind of @nqihwhalnmd@mtermoeamﬂgen-

bindiEOMEE" b a%%d{e' a5 g el nfist Yty 5 ')e%’rﬁ]'%lﬁ,ﬁ%% %8?g9f0@0
93/11161; Mat Fdsnden ety BEIE. Nﬁtl BA@ldogyi. 48, 9023446048 €993).
Human Press, Totowa, ., . 2003). | ndeed, natur al |y

odduivolaied catibedis e V‘M heg bé@héiﬁgtﬂﬁfwga@fseaarh@éwd/or
recov%&%% %L(ynr}'&;@n{ m?stﬂa%ﬂ nﬁfggg @gltcgonltaﬁ]mhgﬁ é{ﬁ%gﬁ]&ﬁs (g)ff 1ts
naturdNahvirenn3m3 a&%atelziaélg w(hilcﬂiﬁiﬁéuld Sherfért fvigtdiadnostidNad ther@peutic uses

Stryct. Biol. 3:733-736 (1996).
for the antibody, and may include enzyme(s, horrn)ones, and other proteinaceous or

nonproteinaceous solutes. In certain embodiments, the antibody will be purified (1) to
greater than 95% by weight of antibody as determined by the Lowry method, and most
preferably more than 99% by weight, (2) to a degree sufficient to obtain at least 15 residues
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A nunber of HVR delineations are in use and are
enconpassed herein. The Kabat Conplenentarity
woeaennioss ng Regi ons (CDRs) are based on sequePCEUS2009/039868
vari abi Iity and are the nost commnly used (Kabat et
s of Proteins g) nol.ogi cal | nterest,

of N- tsmnéoo uencﬂf AMROAC{HSCERTRAC DY USRAE 7 SHATINE GUR FAYFRALoT,pr (3) to
homo?ﬁ@lltkm y IBS5-DREHBun dVPred( i3S b} honr%ﬂ'g &nﬁﬁfo%ﬁ %sﬁlg %td%‘@r stain

e location of the structural |oops (Chothia and
such dselsi ndt litvipted tBiCpomaddE&bo vr gilver $thH8 ﬂ}glatedhetlbmm 11&{&19&65 the
resent  a

antibqd§ 3 RGN B SRR SENE et e DRy SR gfheibody's

naturdVRh@gsinddnt &ilhBM s YireRad OBy, Howeobl Walagad afﬁlﬂl@ody will be
"contact" HVRs are based on an analysis of the

prepagpdAiy) & last %@mﬂﬁﬁa‘[&q{sﬂéﬁ%l structures. The residues

RS DR o815, DRl SBp Rl (BMceor

an epiltdy-dnS6p drh@irldrgo 1YfePtiddbiR ohd hrak bmdk B 1h88pdrOouldrGid fidptide or
L91-L96 L89-L96 H. H31- H35B H26- H35B H26- H32 H30- H35B
epitoneaFaR A iGN YR ptidg withqutsabstamiglybmdineso gy ofsy pprygeptide or
Ivpk kgodunbering) H2 H50- H65 H50- H58 H53- H55 HA47- H58
PO yp@h%@eg Pho2 Ho5. 1102 HOB. HL01 HO3- HL01 HVRS Ry
TlmJtnpn i‘BgpctextablrdegiotVREIVRAE of BHVJdwshen2ubed Gemin @ﬂe—r@tb the

rogionfypt Ay ey 28TigBle Gyt ghic gggeﬁy%&%%%ﬁleﬁ%e%gﬁ%ﬂw dlpgs gorm
struct@éily %l@gned‘%ol%5 d&l%ra(llwantib@dfeg €o Fhseﬂ'b@ HYAL, ﬂ{?é@ln‘:{ﬁém"fp(Hl

resi dues are nunbered accord I ng Kabat et
H2, Hglpind thitom tba - dfl, LRAekd. dempinya dndibedics, FHiaatmi/b?r iifsplav the most
. "FR. resi ar hose .variable d in residues
diveryygh it FRIAR o d0PEL R SR el TRalhy TRUGR I (Bherring
fine spacaidiBab anigsResN Je6Sd. €l URu RUADGhibGirRS3 137- 4156(9600) Jhnson and
am no acid position nunberi ng as i n Kabat,
P

Wu, iy Afdthads on M dsefasdtiologet sty §-26 dLo rrel iy Pisep, §9WnNJ 2003).
Indee&sn%ﬂlr%l?);e %;gﬁ‘g 1 | &%fhrd aﬁ &ﬁgsj (%ngl?ﬁ@ﬁtgaf I?Jav#r %ﬂg r@ functional

vari a conpila
and stéblbait thetabsdnce o8 h@l{t&hallds ISBg, d fj Hamengh@isicngas ytsdlemmztrh 863:446-
actual |inear amn ci d sequence b(y9[6cont ain fewer or

448 (1a9é’é9 tyheriEfet éh%“%?c?’ﬁ%” Ak e4pdraP a8 a shorteni ng
gtlmbgf oft I@@’chfe'hﬁ@aqoﬂg Qre i ubERN arEMR A a&i&ﬁ h%f"eg% aPhEK abat

omai n. For exanple eavy chain variaple mai n may
Compileroé¢nyatey D esérmgphieg Rﬂgmos E€CDRs) ans based @nesquiuee R a@bility and are the

most B L QIR L0 B BT Pl 0 s st .
Publi€HealtlAS&G Pl M08idhal 1kt ofHle8lh, Bethesda, MD. (1991)). Chothia refers
instead to the location of the structural loops (Chothia and Lesk J. Mol. Biol. 196:901-917
(1987)). The AbM HVRs represent a compromise between the Kabat HVRs and Chothia
structural loops, and are used by Oxford Molecular's AbM antibody modeling software. The
“contact” HVRs are based on an analysis of the available complex crystal structures. The

residues from each of these HVRs are noted below.

36



10

15

20

25

30

heavy chain FR residue 82. The Kabat nunbering of

resi dues nay be determned for a given antibody by
w@bkiognpest at regi ons of honol ogy of the sequePCEUS1009/039868

the antibody with a "st andard Kabat nunber ed

equ e. Kab unberj yst emis generally used

jvﬂ%%:;g‘l‘ter ‘Qﬁ\f] to Olﬂggl d @n Uthe variabl e domain

(approxi mat el y._resi dues_. 1- 107 of the light chain and

residues 1-1 13 of the heavy chai n) (e.g, Kabat et al,

Sdqliddde’d ob24-titindiZogital F#8-E6st. 5th Ed. Public

ifealisf_ 1SRy VLSF@LsB\'ath@nLaéz ! nEM jyses of Health,

Bet hesda, . (1991)). The "EU nunbering systent or

LEUhSHdéM L&9 -8herldIhOUsetl8MheN referring to a
siydue a n i n constant

rh:iglfgj;1 3B ﬁz%w}%%ggggbremggglén Kabat et al,

supKabatNﬁhﬁ)ehEg» index as in Kabat" refers to the

Bﬁsg@e@g{@gj ﬂﬁ% rﬁgséqﬁﬁrgr g?ﬁo erEgngggi ?gdyési due
nurq@mtﬁlalmmhmm\ggm abl e domai n of anti bodi es neans

resi due numnber | n% ﬁ# he Kabat nunbering system
O d80-Hpat POk AR r Wt per efid/-H¥F erences to resi due

PRTREY5SHi § T HS5-$A0St #vk-aei HeLHapt | bodi es nmeans
resi due nunbering by the EU nunbering system (e.qg.

see United States Provisional Application No.
/ ke [ fii njt
HORS A i SRR HETR s TR oI or - ST %f%%%f”-%
(L2) and SQFW @T89RAT (¢3bMRshet\ﬁem&bI6 b (I h), s@salotr 4D+65aH2) and 93-102, 94-
i nproyve in_the affipity of the antibody for
102, %%i]&éﬁﬁ%gﬁh%ﬁr\fé& The ‘aarﬁéf@ﬂmaélhqua@e@amueweﬁéégcwétng to
Kaban%’%ﬁes% re ﬁﬁ%ﬁcl@&ﬁtﬁé&tde@iﬂ{tﬁ)}m I'n one enbodi ment, an
finity matured antibody has nanonol ar or even
pl"Eltarer@rk"acfrf"iFRi' ré¢seduct are thiwe vaainjetdoemin meiduesAfthérrihanthe HVR

4 % 2@% (gd es may be produced using certain
rest 116?8% 'RAown in the art. For exanple, Marks et al

BTt T@rtRaliogy ddfain Ssid @S SPR); desRabdresr fnhindlatM position
mat ur ati on by VH and VL domai n shuffling. Random
numbwmga@selné@bgt ofnd-ARataRY Berepf, apfende khomsibiuiag sysem used for

et a Pro
heavy %ﬁl %%91@ %@&1@10? %ﬁg@égﬁ?r &%éffjmamasc% i o plgﬁ%&gne
antibol8:id Kab Ao al ,19PR). ; Usie tlism@hbalingkystefimhdalktual linear amino acid
155: 1994- 2004 (1995);. Jackson et al, J. | munol
sequUeNgAPTY CFHAD fw?rmgéshtloaﬂdln}lm@ﬁ%coe?fesmndlmg tophopergng of, or
8 Iy
1nsert1%%(§nt§g% Elﬁgo? }f\;'lg %gghe aArlaISSlE g&él 02'3% gya% SJa(\)I ha1 J%réaéble
domaini rehyomictuek aaﬁtgﬂa/arhmo (aledtlhﬁzrﬂmésncherﬁatacdmrmMg to Kiabett}iaﬁner residue

52 of Ef@ 5&9%%‘5 }%;Pdgl,%’é or 39% %%fﬁm@r%' ggtg:agﬁ%f&in@ép Kabat) after

heavyac@lﬁinVFI( YesRfue is€ T@B tKaQ%hunﬁfé W%Q@ fEsﬁfue@Hlta}f e Q¥t’ermﬁ’1§d for a given
used herein, 1s an antibody ich partially or ful

antlqulyr’nycaélgamentensdzglmseaf dbmiohezyfaf ot seqnaice at thevantlbe@y wfth a

« ol.y, ide,of ,interest. The word "l abel" when used
Stan(f%‘h e]IE%Pa&E’fl@Pgreiiéeaélea%et ect abl e conpound or conposition

WTh6 K abgt @il cig @b pderl i @GktallyQlsed WHbd RE&rtiMg tPa FdiRIue in the
anti body so as to generate a "| abel ed"
variable domain (approximately residues 1-107 of the light chain and residues 1-113 of the

heavy chain) (e.g, Kabat et al., Sequences of Immunological Interest. 5th Ed. Public Health
Service, National Institutes of Health, Bethesda, Md. (1991)). The “EU numbering system”

or “EU index” is generally used when referring to a residue in an immunoglobulin heavy
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anti body. The | abel may be detectable by itself (e.g

radi oi sotope | abels or fluorescent |abels) or, in the
w@eame/1edesan enzymati c | abel, may catal yze chenPCHIUS2009/039868

alteration of a substrate conpound or conposition

vvhlchlsdeect i S nmeant
chain Gonstand fegiofs er&ttﬁﬁ E%[ laggweeﬂﬂ%flélp'gﬁw sty Sigrat Ehe ‘EU index as
in KaP4te&eas d ﬂl\é@@gla&rhmnag RetR hiRATRGE %@ﬁmﬁ)@hyduﬁa&% Sisited

enconpassed herein include, but are not limted to,
otherwiso bereino rafendngrarte iealduy nomberstin sl warigbleglomsén ¢faangibodies means

control.le or SS ol sac rid
residu§ S0t 2iin € O BRO S AR el B 0P asbied Gpfharisg percin.
refereﬁ&é@QB edsiciR thuSibletsGa ml%sconkt@ntc(ﬁfnﬁ@h Bf ﬁﬂﬂ)@dieﬂﬁfgaﬁs residue nurnberlng
endi ng on the context, the solid phase can co

by the 1513 nygIbering swﬁnaées&ysqgﬂatl@d Stacofneeisonak Apelicgtion No. 60 60/640,323,
Iunn (e.g., an affinitychronat ography
Flgur%(%tﬁnbfl.%ﬁﬁ%l s®ferm al so includes a discontinuous solid

p Mﬁ&fﬁlﬁtﬁhsmfdaﬁ anfilbadyiic besSwith lcbﬁlél Oﬁfﬂot‘d’kﬂ&@.‘[ﬂ)ﬁs (ﬁf cinb:&d more
in U S Patent No. 4,275,149. A "|iposone" mal |
HVRSvfé@lieef whichipydid aBAMpEV PG 1p ;';tgf‘e%fﬁalfty pf e &gtlbody for antigen,

compg,lapl phg Aaeﬂe aqlﬁb@ag%ﬁfch%gi @(ﬁ%%s%bé@al{eﬁt%ﬁ%@u In @g&

of a drug (such as a pol ypepti de cri
embodi@ront, ran(afﬁratyt inhochd anhboth lods Iianoraoh.amrmlen pidoenolar afﬁnities for the

conpone of the |iposone are co arranged i
target g Eopor AR B R0 2 P HaOae g ik A Sressfuy known
in thelﬁl’t‘)lF%g b%ﬁpl%‘k@@?@ B%/T@gﬁokog?]ml()eﬁgl-"@3 (i %ﬂ%é&%@s affinity

herein to have a nol ecul ar wei bel ow about
maturfadrt o ¥ H andeVk domain shfflieg.r &hmogdnmtag@a@es ofrHe‘éR@né/or

frameRoBE AN R S e b IR OB bt o RO VR Bl 4754

91: 380@89131(@94) Schide e TRNTBhe 168t 1817 - wsc(llggingan@l @l‘lcﬂeﬁ$ﬂﬁzuh<§1’
which stinmulation or intervention of

155: 194 3o d ON2)s Jaghsamel|dl.of -doimpaob i &dh: 36}\0 Br(b%%é,s@ddﬁavd«flns etal,
7 Mok @Oﬂkf()egg?e@é g@b%ded within this termare

I'mruine- nedi at e flammat ory di seases,
NeN*Gl eakie-ametodyt @chni ‘ahiagemed’ anybatiysie aﬁ@s/hlcihnﬁlﬁbiti ousduces
di seases, | munodeficiency diseases, neopla5|a etc.

biologged af)té‘fl'ﬁﬁ ofthe, @}t}geprétdql S ea‘qag)el%\lg@kmg@tg@ 0 or antagonist
antlbd ﬂﬁst5 aﬁkg)gl at ?e‘i\’}em'h iRk ‘Bﬂ)loT iGf lal:tgwg) Jréfd Lﬁﬁg‘éﬁ

rect or’ ot herwl se contribute to a
An “agunubu auiutlbydy,’h asusyTd hmawin, iSTéeanfibody Whmbdiastiadly atifslbasemmrapt least

ssoci gted with. cel l di ated effects, |ynphokine
one 0&@8? g‘ﬂ %faFE‘é]flgs O%atEOIYI’ﬁg’ﬁg tgﬁergﬁ‘fects associ at ed
WiTHB v&%r& ellai)éi” Ivvfheltl tié’edﬁﬁe?&ﬁ kFeBli&a %Eﬂe@ﬂdbl@tc%ﬂlpoﬁﬁ or composition
exanpl e, ncﬁ oki nes secreted by T cel

whichgig amy ue@ecbdlrfrqtﬂwmn endiescty eotha patibastylsarasta gﬁmrm 8 élab@lsd”

h
ancv gy o8 e PO Rl i TR R Bl ravety

or, in kHépdase @trahtémmm@lasel g hmtyet dh@hichirdlfctasion jof ¥ bstate
chronic arthritis, spondyl oarthropathies, systemc
compaudedrsoMpogigen shisdcp Aeipetablai opat hi ¢ i nflammat ory

g)h}ﬁ;p@&'i‘d &?asé d§ HRLPIHSGEh deﬁus R Qi L ’antﬂ)c?%r" O%Qhe;peresent

drome em Cc vascu I'S, Sarcol dosis
invenﬁ@m:dnyatdihere Exarnples of solid phases encompassed herein include, but are not

limited to, those formed partially or entirely of glass (e.g., controlled pore glass),
polysaccharides (e.g., agarose), polyacrylamides, polystyrene, polyvinyl alcohol and
silicones. In certain embodiments, depending on the context, the solid phase can comprise

the well of an assay plate; in others it is a purification column (e.g., an affinity
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anem a (i nmmune pancytopeni a, paroxysmal nocturnal
henogl obi nuri a), autoi mune thronbocytopeni a

W@ bavopashi ¢ t hrombocyt openi ¢ purpura, i nmune- PETUS1062/039868
t hronbocytopenia), thyroiditis (Grave s di sease,

Hashi to S th oi diti nile I hoc
chromuigE TG ORI gt G PRy ot aag ke et pf disrete
partlcle@BﬁBE a%@b@&&@rﬂB&ﬁﬁ'U di peasad @'2@%&9' onephr| tis,
ubul oi nterstitial nephritis), demyelinating di seases '
ofA tlivesaeeitis alsnaﬂd/epehcvphmpaﬂd qfeframouﬁstysgmfétpsdss pledsphglipids
mul £i pl er osi c,de i nati.n . .
andof ieicBn PR A P51 o SRR, olror B B RO Re i easogd
herein &Y dn@iBHBE DEdtSIOY Shdniabll %e@@h%ﬁﬁéiﬁ@@ﬂhm&posome are commonly
hepat obil i ary di seases such as infectious hepatitis
arrangeddpatileyes famagongimpar o thaHpigtaangavent Ré piglagigad picgbranes.
Viyr ) b [ t I Y
o) 1 e RS PR R G AL ISR Gl Sl R uBBRS00
Daltoss:| erosi ng cholangitis, inflamatory bowel
di sorder(1BD) (ulcerative colitis: Crohn's disease),

gIThe &3 éwg}w%la@ﬁtd&ewawns a Aigeargiin phishs @nnwgsy of the
immu 9%#& Enﬁﬁl mﬁk%s qﬁ&il@f&ﬁ@r (ﬁﬁérgfls%' ﬁﬁ'ﬁ)%%s'tgﬁ In%gblrdﬁ in the
ous s seases eryt ema nultifornme and cont ac%’
mamrodr Adsa inlchl,deqb sierdis®s$cs in azﬂlioarsgnmlajlo&emsrasrvsnmﬂn @She immune

ast hm hinitis, atop rmatitis,
respofig, e SEABFUTTYSEuonPIRERS 0 OF i finioro e vt LB aaghis temn
are infhudchBed iR iFHEkn A8r1ERSda0QPRb -1 AmBREHYBALRSH flammatory discases,

i di opathic pul monary fibrosis and hypersensitivity
infectpsye drmatﬂes,ummltnpéefscpcmmdaiea@ﬁ, oplysiaat’ed di seases

i | udi n raf t ction and
| 3 K 0 OBl SRR RS Awnselated dissagaingghich T cells
dlrect% drahdlaécﬂ% %atS BESthasviQ ddntritkdol dvhembidiBnih,a MgRakl tTike T cell
and E, herpes, etc., bacterial infections,

medlaﬁqﬂw@@ﬁaw PRE e |a&ﬁ¢§1ateérwlb§%lamedlﬁﬂeé silPgndympbioling metinicd cffects,
Ve r
e LGRS LSRR BSOS AL BTILGITR Kb by
lymplsjkmesaéc&ete@bym ®tled with an aberrant inmmune r esponse
and to augm nmuni ty. Di se%ses such as psori aS| s.are

h&XPRBICR 8 l%vu%wq%atﬂ pugt igflpmgatar disepscaieerg, of edderarg fgmune
or T ckff ?neﬂia%@de %ﬁcﬂ@a@w 9@«1@&1 &leld?ﬁg fORRL inReRhnifc dlﬁgé Eystemic lupus

pro el ns. hi's app I cation, experlrrents et erm ne
erythdnh’e&d)Sls'[Iﬂ@uﬁl&wm rgbsiin mu\resulcl plnregml agtheidls,i spomctmmar&llropatlnks n
VS. nor ski.n ulation . of TIAT ex |on d or.
systertrse T o o Pt SR Y T B Yis  SB Yosits.
polyn%g@l&j mcrggemyﬁa&nse‘ Qhicaabculitid NarcbRioRis] Jifté)lﬁﬁ@i‘iﬁfeqeﬁlolytlc
di sor der descri bes a group of chronic
anernnar(fmlampwytoaimg@»rmw@smﬁl npvkurosirhcowglpbmuna) whitadintune

tronb e RE PR BRERERPull B rEOAREREE S Pen 1 n
thrombb@yt&fs%n[a@ t@sididras @(Glraif@s @ﬁea‘sb (Hzishﬁﬁ’&o@ @Myr&ﬁﬁlsoﬁﬂfemle
opul ation. Patients with IBD can be divided into two

1Ymplr?ﬁ]>’6¢ thyraidipis, atopbisehyfotditis)) dapes mellitus) immung-megtated gepgl
dlsea%ggl%ﬁﬁ‘éﬂ}lé&pglag r{uﬁl%l?l??‘em?gﬁ%l ﬁepﬁﬁggé fiéﬁy%ﬁalﬁgg ?ﬁgﬂeg Hf the central
and périphetal ma@oﬁ:h@stmiscslubh: amob@&: scldresis, ndibparhitdearyelisating

[ unfformand conti nyous wth no intervenin

typl
polynglilrgg%tﬁ bt Gu11 ain-Barr¢ syndrome, and chronic inflammatory demyelinafing
polyneuropathy, hepatobiliary diseases such as infectious hepatitis (hepatitis A, B, C, D, E
and other non-hepatotropic viruses), autoimmune chronic active hepatitis, primary biliary

cirrhosis, granulomatous hepatitis, and sclerosing cholangitis, inflammatory bowel disorder
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normal nucosa. Surface nucosal cells as well as crypt
epi t hel i um and subnucosa are involved in an
WO njovargsst ory reaction with neutrophil infiltreCT/082009/039868

Utimately, this situation typically progresses to

epj thelial. . da e.wmth |oss of epithelial cells . ,
(1BD) Glegris, GOl fitty piliecasple ghigrrAStiVY Fripgepdy. Aysyhiaeias
diseas@NElitbighdctsdimdlunt 8hdRHLd 98n Afsedhe in%ﬁidg{g buHBus bifif Gfssases,

fromUC in that the inflammation extends through all
erythdnzaymniifofme 4nd dontagsddrmatitisgboriamdaliargioldisegsermssdntsesthma,

as.wel.l as.| h.nodes,., CD may.affect any. part of t.he.
alerefi i afpicc bR BY SR e Rt A il Bl Fiscases
oftheQﬁﬁ%ﬁlcﬁla@ eMdphURUSHeumoBias, iGRBEIR] pulAbEARFRELTLHIENT S

of bowel are separated from apparently di sease-free
hyperggngigigity ppewnmpnitis drapskentatigal assegiajed diseaskeinsluginigaalg spcction and

ot LR DRI A0 4 SR s s v

infecti@rapiteis & g8l GYD dindd, derpegid gatrtinbingecablifungal infections,
resulting in a chronic, unpredictable course., Bl oody
protogpabinferEianNsyl RASMIR MEICPEY HIUMAY SR YEHBMICHREQR iflpnypatory
compbhE A WMRbQRY. [ 0Ss. Anemia is not unconmon, as is
severe fatigue. Joint manifestations ranging from
aSttarall discasdsof alocutken anctchrrelaicd vaish avedlerast iabmarcrmaspohsesnd to

.in liver.function are.conmonply associated with IBD._ ..
autoirpipihy DIsiieh BB RS RATE T RGY s 8 D HeR kB Tsipe
edem& B CthB PRRSn CUTRRH0BR Blids IRt BRNEH ki NARBYIAL TR his 3plicRgon,

acute "attacks" of IBD, work and other normal activity
expermmeantyudageriniye thap b dilsixpressinn isofpregul aiepiatiseriatid skin vs. normal skin.

ModRRb b AT e s S By ATAE of b R Ll ymgroms or

under@mg &dmrmp@@ﬂigg@uscepti bility have been inplicated.
I'BD i s nmuch more commpn in Caucasi ans, especial | )
t s éerpy inflapmatpry beweldisorgerd "W 'd degcribag ¢ giawatodehronic

inﬂanpﬁétgéledigcfrd&%%f ﬁ&&&%‘t c%ﬂsggqﬁ’ \x}ﬂ'ic%rmw dfifle K‘% \ 6081%% ﬁll?lamed,
or possi bl’'e i nflecti ous cause. %oug agents have
often bagihgfrocurtngbiaedps ot dimhai. eTepreealedel cAMBBLih Gl UB @&timated to
has been found to cause the chronic infl a%t_i on i
be aboud 208 st HY- Q0 nerpiation TRatigN it B3P saq Rgdividse inte tyg major
i q i - " t t L i |v "
M e s T S
j & paticatstwith TiCs theand anhefldmoaerpesctidnveimespomsdving the colonic
rnucolgg> %ﬁphéﬁ%&%&%ht&%&&é&nﬁ & Fagé Iﬁgpt? eﬂ%%&t lill%I}ntaelsvening areas of
normA%AfBLLPirRRe nb&d cAlLaskNIMR &bt SHRRIRSSarl dMARRIcosa are
response. In addition, the G tract, nore than an

involsdhe pn orfparmaoryiihectivodyith nautrophi iniisaiginy dipusdy t%/ie situation

onicPGSE0L 53k BTARER) 5 40Eh BFEeT LB BPHFURRS g
ulceratioB¥ Dot 98l HaNGRI lohSitudlirgid ktraeli@y et 186 colonPaD &iffess from UC
) with severe ulcerative colitis, particularly if the
in thaghg dnfirantpgtionesyitends shrpegh ofblagers jof (hedpigstingh W@ﬁ apd Ipobpes f

i ' v I '
mescif STk ¥ ik S, LAY aled FRYEAR of HHREAlBY conal from
moutlctoramns.CThiebistdst &t dofteg didcongmsus e, fsovareltyidiveaadd sef@ents of bowel

or risk of cancer. Sur is als

col on, er QS time )
are Se%ﬁ?egrﬁf%raamﬂam@ﬁser Fotroet Ihsd-abs bevearaieo iigkens which
can 184 t9OEBubiishsSindRIdRIheALE1a9tind fissures are not uncommon.

Clinically, IBD is characterized by diverse manifestations often resulting in a chronic,

unpredictable course. Bloody diarrhea and abdominal pain are often accompanied by fever
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steroids or other nedications threaten the patient's
health. As surgery is invasive and drastically life
w@bdoenzgegs it is not a highly desirabl e treat neel/US2009/039868
reginmen, and is typically the treatnent of |ast
0 n order to better understand thjs disease_.and
and Wﬁkﬁi‘%[%? PETRLRLIS NPT UNCQBEIONARETS SCYFES B TR etP 1t H%?tméﬁt@jl?ns ranging

from éﬁ’ﬁﬁal%&rt% %ut@taﬁﬁna@wwém alIBrdAfaltdes W ﬁoerqﬁfma)hea% &Qnrnonly
normal tissue. Modul ation of the expression and

associatediwiilt IBI)f Paﬂe@STwwlaiBlp rabpdavs ef icrdaped ek df] rcehlnrmrmnmas

comp Pl e g O DB NG | IR By i SalCher torma

activifynaé uSRIIRliMpbRM, \was oft&eawﬁ@wnsﬁiosmemé@ne of nultiple
JOI nts with resultant injury to the articular

athopglyic cpss of ABRgg@ass jugknagviy SPW&JW@‘?9$§“@EM@@W
T -

in Cawdabifing, kepcciadlyltian of fevismtéseontoThe khtone: iafpphaxes nhinad of the

attain high levels in joint fluid and bl ood. These
condiifhipsaXeaDich ap HRICPSi Sﬁ%err&gf 3 Ebls infvetiomeuse. Although agents
have Bé%fllfd)ﬁl{d%ﬁcgg %Mﬁwlﬁﬁaﬁ%‘a SPNRRY h e'eﬂtf&maeco cause the

synovi um an sequent nmar ked synovi a anges; the
chronjcanfiimspaceAdsbeindd |v<f1th| . | T]llﬁﬁhl}@ﬂﬂtﬂ:yls shatilBBris e hiteimmtue

dlseastgpgs%g(pjl t4 }g)ngl%zmqu?l&ﬁ%ogéngweut rgg ?1:13[{639 Sa]%g gggt?ofnf ofCIEBT) as joint

arthrifp@h& Ha- knmwb%we 8% @e% IBOWyarcafh SR 3T BLEHcRe Cagéﬁs such
in two major forms. formis the devel opnent of

as adrewal rgélcamritlcmﬂarcyblespomms apdl tamtkung@nfn gvhihoaye newy & jupprass

immu)g BSES R I ad ot e BB o Rep 8 AR ockncb s Rodyp s

contuﬁl&hﬂ?eﬂﬁdsb@tﬁ tertia$ @AKRnIcSubfien @0 sl ds @ilotERk Fvnbfood, bacterial
syndrone which occurs late in the RA disease course,

byprodegietlittesctaf t er j oi nt di sease has becone qui escent,
Egrth \é@ll)?;{‘%% eOE P(zlog L C%Pfs %I %%tre&) ﬁ?xﬁg Stl%g‘g W%h severe ulcerative
cohtlsapmntolaﬂy eftthbylisvas hu$ etiktsd for sB’iinrhll yehs. t@an20-8h Ydof patients
ornatlons of .i nfarct skin_ ul s, and gangr.ene.
with 1Bh} evsptually redudre é}l@@%@y Enepy 3 H%’Elﬁﬁt)]@iﬂ&’e%’d% ppmagsiv hleeding,
chron U&%‘Bﬂftétﬁl ﬂlﬁés‘é Ep2Meinhitd 8t AL ESI6h & rlsRIoP b gi h%r%&ﬁq% #iS0
sta ave necrotic centers surroun xed
sornemmésl szmfmﬂned yheebther fufrink of atedicalOr¢nememrelail bewhat thonssgle effects of
.whi ch, can pccur in RA ricarditi
seroigy g R P B G B PFESTE s Wb ok Ty B H1cs
drasuwlt ife uitm}{ga ft)s Bbtbd'lﬁgh@ del"@db@é REAREMNELIeht érﬁi i§ byfpfc@lly the
rhemat ol d nodul es. "Juvenile chronicC arthriti's is a

treatnmht @ﬂa@t regiro Jatondes to béticammdarssand tissdisgasc ot passibbgirens it,

experl oemss %e%%n}ng S t%l?,tl’elﬁﬁl% %%%%e?&;%gategq;?) 1} é‘ﬁ Vﬁ %Ltoﬁgecohnalgared to
normdl RigSRL NIe 1 @fdnQT tROSI prés¥idn &k /o€ hebstyfdfUGEB njay \pehiclBeful in the

rheumatoid arthritis. The di sease is sub-classified
treatmept f QngrasanaraffaymsceddBRor i es: pauci arti cul ar,

oA GRS PR DA 1B By s
that naniy iroiws arcsynetiar Ide@lbgmewf hultiplqpiintewithfreafl @bt 1ﬁﬁu$y to the

an |nclud chronic anterior, uveitis and system
articukig cargilagg sil B pathogenesis is T lymphocyte dependent and’is a55001ated with the

production of rheumatoid factors, auto-antibodies directed against self IgG, with the resultant
formation of immune complexes that attain high levels in joint fluid and blood. These

complexes in the joint may induce the marked infiltrate of lymphocytes and monocytes into
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The term "effective anbunt” is a concentration or
anount of a pol ypeptide and/ or agoni st/ antagoni st
wokioeh2qees ul t S in achieving a particul ar stat erCT/US2009/039868
pur pose. An "effective amount” of a polypeptide or
agani st .or. ant agoni here ma e.determ
the syBRBHR 04 Prisfstor ovi Pingiiges g?ﬁn&maﬁ/ﬁg}dﬂé &fjlipaed by
smnlaﬁ‘ @Qll}bn\tvlth bR &’ﬂdﬁf@)ﬂ(‘o@ﬂhﬁl@?du@ ﬂelﬁ’&olﬁ'ﬁﬁ’umss@s BBl YRERIh ARy the
/ or agoni st/ antagoni st which is effective for
101ntsarnﬂﬁnemswgnatrslahpzét¢m hHowpmnt ¢xgragirfiadar, diFhbsalsoroeouts inmdyo

) b t ot
majory it Onc R Bant R Pkt aR s o 08 ap B s M fpzSing
progrésiive PbihSdifasPhRVEPical lekiend dMEllineRarOfibeRLd, SaRBHiNand cutaneous
causes destruction of cells. The termis i nt ended to
ulcers; fdiesgeondderne g€ extireartisypipgiaense &.the so ¢ailed Felty's smdronyggrhich
occur?ﬂlge e[ﬁ? ﬁé dl&{&?érg |r S(%ﬁ othxigsnag%g;bt t dléaeer : aa[%)f)' ?(?rng gﬁllgscent and

mvolsmlq ahﬁpresenambﬂfedutmperga nhrom‘boﬁytagmm tusd phaioaaigalyA ThlS can be
"chenpt herapeutic agent” is a chem cal conpound. useful
accon}mnteﬁé)ytvpg‘é]thﬁém myftinde;organs wity g?ffﬂaggnsoqf infarcts, skin ulcers and
gangrg[nae rf%'ﬁ@ﬁt'é 3ael! 5158 d ﬁlehfﬁ 10@&0&%5 iff We%u@cutls tissue overlying
xorubicin, epiru In uorouraci |, cytosine
affected pitsabe dmdl(lé&ﬂlaa-s@g): hawndouﬂtmpmwmpnddd ot emaxed

busul f a tOXI t axai.ds, paclitaxe (T xol ,
inflangpaighyeielhipifetes M ERiSI Y VBihiaser TGS indHee:
perwa‘%‘&l’&@ LA eltis( dRsRk-§ hRerithR) NRcnay ﬁﬁﬁm@ﬁftﬁ R}Vltlfﬁﬂlﬁﬁﬁar fibrosis,

France), toxotere, nethotrexate, ci splatin, %a | an,
keratogonibhetstifingccab hl@cblrhymatold eedposi de i fosfam de
xant r,one, tine, vinorel bi
CAPBHF sBeie PRSI0 B0 RS E MM Ep HnERGF ien beging
often @iMeHAPAET 6 arﬁ@iCatgen M%ﬁbﬁbuélm K@y @ﬁmla@ﬁi@@fcamc kdific patients

(see U S. Pat. 4,675, 187), mel phal an and ot her
whichy gsp alte@wtwﬁtf@%@rmswgtam assifindgs Jivealle d@@mawl@ hlit%rltls The
dlseas%q%]k@-%lh%{heﬂrlﬁtoqﬁfe r c%% Bligs; i) Sﬁlatt #.\ﬁ‘f &ngd"

I'nhi bi ornone actlo unnr suc en and
systerﬁfca [Thi attbrigs cah Begicomt: landi [ﬂ“tbfbﬂcﬁlw yieﬁg&ﬁtfe aNhhl@ldsuS@dmt ankylosis

rein refers to a. conpound or conposition, which
and rqt%ﬁ'?cbgrpgfﬂ@r Qtfreh mapifestatiang capiighide ghopicagtrion uygifip and systemic
amykg&fs&pxpressmg any of the genes identified herein,

elther in vitro or in vivo. Thus, the growh

i Ahe loarno resjfeetgs@mmom "ousa cmtncmmtraismtgm daandf ¥ polgpleptiels and/or

ercen ceI overe ssi ng, such genes
sgoniyy A BOTERUHT Eesolt bl oG T BTG daHpese i rdleetve
arnouﬁ‘@ %'T"aspdlﬁ%ptlﬁé ep&go%ﬁslt br wggﬁlg@ FIREEA Sody e cfe@etrm"fheﬁl e%ﬁﬁncally
her than S phase), such as agent s that induce G

Furth@’mOé@ ta ”@hmamupmw@f&ctrv&amomt as 9 coateniiaporagiearhdws loép s
polyp ?pn[ ngua%(ei/gtn gg?n\{ I a%?algoz(aﬁtiqu&}@c% ?st elf?ectlga gorv Iclggxl{( agb Igpa%%d’ therapeutic

ors su
effectemh[stdamﬁmﬂmaglalsacuetdéte@mmed%h@mnlgle and bl eonyci n.
Those agents that arrest also spill over into

SThRég® gosatic agant” %wﬁébh@em@mr%ﬂomuhww thfdnhibits or
prevefity ?1%1 ﬁﬁctﬁ 1§ Qnd/&r ﬁ%g?@s%%ﬁﬁlctﬁﬁg%gﬁz " term is intended to

ore am ne,
include-rhdivastiogiacopes (@gldl t #2CY Fand Rei),i d’l’hﬁﬁlbﬂﬁf&p@ﬂtl@@knﬂ&and
, foug for exqrp in The Ml ecul ar Basi s of
toxins such as enzymatically active toxins of bacterial, fungal, plant or animal origin, or
fragments thereof.
A "chemotherapeutic agent” is a chemical compound useful in the treatment of

cancer. Examples of chemotherapeutic agents include adriamycin, doxorubicin, epirubicin,
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Cancer, Mendel sohn and Israel, eds., Chapter 1,
entitled "Cell cycle regulation, oncogens, and
wapionaegs asti ¢ drugs” by Murakam et al. (VB Ban8m0%039868
Phi | adel phia, 1995), especially p. 13. The term
"cytakine".is a.ge erL s r.el eased
5-Muogfebien gpar B onoherC act B GE R, Bipterppasullh,
cytoxinn¥a§6ﬁf§| 44l ﬁdfch%&ll gtasams Bn%'l I eRs SHAFPLASIBEy, Pleton, NJ), and
cyt oki nes are mphoki nes, norioki nes, and traditi onal
doxetprll (reqotare) élhwﬁ:#onbsc Ror) Amitedy,ﬁr@tm),tth@t@yt wkihptrexate,
. re, 4. rowt h hor none. such a n.growth .
cisplaifr g R, HEHS Gy PerBen” ot AETROHE ShlueBFne
mitox@hiteyMeNvinen R evinSbahd) ¥iBbsl i tBRIpesidd, ﬂ}(ﬁrﬁ?ﬁhﬁﬁl carminomycin,

insulin; proinsulin; relaxin; prorelaxin; glycoprotein
amindpis ifp Heding MyRINaBLPBIYCING| SPeRMiginatsFnl-hée ACRSHT),

melp%&%&%ﬁ%t%&ﬂ ﬁé 6 eg %{UES% h%l?(ﬂinﬁclu%@& KL erIHn 0511?&6%1%1’m0nal

agentd that @t to REolagcdriinkibi Ihamﬁeadcnbraaﬁ ageasts sma.hras rtame;af@sdna
factor-a and -b; mullerian-inhibiting substance; nouse
onaprisMisdot r opi n- associ at ed peptide; i nhi bin; act|V|n
vaseib af iBRERD " H QWL £ AGh P fers BLEBhpBund it
%‘gﬁéop&?et?nggl nerve gromﬁﬁ F%ctors ch ag ompostion
whlchNﬁEErbltIs grivath ef eteld resp\iciallfyamnmr cell Daafrsipremtrggangrocﬁ\t\hdgenes

identié? qrrﬁmf é]gl%g?) rl?%fpg z;gjl ]S/zlv;r CEP% ﬂ?%&g@t thlbletré%gjléegt 18 oir(le which

mgmffbﬁﬁt@@fe‘dﬁé&,tthé/ ﬁerf:éiffﬁg%ro? céll@to%tfe%@%gsﬁl%ﬂ g@¥es in S phase.
interferon-a, -b, - col ony st1 nmul atl ng factors

Exarnpkgs;pg grog\{ﬁh; mm@tqmggmmg@d@@emmh@gﬂpck cell cycle progression (at a

place §fEP B SAtEs Tae B Bl ot iG-Sl e PR Wy phsg sy Classical

M-phdde-bllockbts-ihclade thbvéncad bvirkristihe dnd Vikblastideh,-t8xol) dead fopo 11 inhibitors
IL-8, IL-9, IL-1 1, IL-12; a tunor necrosis factor

such agdopombiciNEpEUkIenT A rubgie, cenpsidepBidiiegayde Thescoents that
inc

e BB rliot bR orCe R AR ASTE LB L0

tarnox@fenf pr@ﬂmscﬁrepmtuaﬂaﬁme crabdhlergihatiig:, aidplatih ahefbeedakey 5-fluorouracil,

active equlvalents of the native sequence cytokines.
and araeC . Ewghas dxfgrmatiqnfan bg foynd; frnexaaplse e Melerwabess of

[ ecul h b
Cunc G4BT 8 S UL 3 LB ORI HIS: LA, o
and amirtehplaktes drfif€ dtydvlufalimmt eroris(VOB Sanmdenso gthdhddlpma,clOAs}], asyecially
domai ns. Structurally, the imunoadhesins conprise a
P-13-fysi on of an anino acid sequence wWith the desired

biradidieh 'ehR&ide! % 4 gen\efﬁb &l Br PloR&hs fc@bed l{}ﬁo@%ll%ﬁulatlon

recognition and binding site of an antib
which'deepe padtheyogt ay intenael llar mﬂdmtntssglt“cﬁkmm Wanmtoef suchdoeliines are
lymph&%llqll’legﬂrﬁ(gnqk-ﬂg]eestg} dlltli]on% ]%olm)eipta ér%%g gflnacl:gu[d&d 811% ﬁl%:ee
cytokih@§Rrel &z N@rodth |h6ﬂﬁd§net dﬁ@h b4 lﬁldhﬂggt‘ébv&@h&fnoﬁhe I'eGRAhLhyduman

a ligand. The imunogl obulin constant domai n sequence
growth hogrpend;, aed boyashaienith herpoac oprathieid hergipngrhyroxine; insulin;

pr01n§uwgufé?ag<ln9 %F&ﬂzﬁﬁnh gﬁ@ d@%te'n?l%mo'n@%xcfl %@ icl? stlégﬁl%n%hormone

(FSH), gi\ﬂroﬂstluﬁlﬁﬁmgélbﬁnMe (tIISH)I z&rdrmtelm:flhghﬁmare)(LHQ H@atlc growth
de3|%nates cells that enhance the

factor; fibroblast growth factor; prolactin; placental lactogen; tumor necrosis factor-a and -f3;

mullerian-inhibiting substance; mouse gonadotropin-associated peptide; inhibin; activin;

vascular endothelial growth factor; integrin; thrombopoietin (TPO); nerve growth factors
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i nfl anmat ory response such as nononucl ear cells,
eosi nophils, macrophages, and pol ynor phonucl ear
woewonops [ s (PMN). 1. Conpositions and Met hoPIST/0B200$1639868
Invention TIGT had previously been identified as a
putative nDduIator of immunpe function_ (see

such %é‘ﬁgﬁtﬁ pltAlstemeVEhfapgr: t@@@@@mﬁﬂw@ faptaesd] &F}Sgé@a%?TGF a
and TE’;@? {ﬁ%{k%gg%%cﬁ tgl;— #c?llp Peﬁﬂi(ﬁ]ggg@ nldﬁ&%e factors;

esc

inter férBAGRN a8 hﬁét@é}oﬂ-ﬁot[ﬁ'aﬁ§ -};b15R¢g sﬁﬁh@latﬁﬁg @& clork (KSFs) such as
protein" (TLP) famly t hat |nclude%U§$I|OV|rus

macrqpé@gepCSF (MPURY); grangdepiwnacspINECI(B FolGM$I$IH) andpyrmaulpgde-CSF

G-cfhobfabRis (e Shekhvsatl: neceonst e Embat 1 ar R B R, 1.

IL-11,1P13: 3% r n¥BOSE fFARITRES SasPIAY- of S 18SF-IBD aI'ldTE)'EH@[epolypeptlde factors

regul’ation and function, and provide nethods
1ncludm@hIE dnd Kitkigdndr(KiLamAk yase‘dahdn@nsthe WﬁLdyteldneamdlum‘Eprotems from
re a conmon domai n architect
naturq| A BT OB e b | e e et G e yof the
nativdl@Bdde cyloginas.r acel  ul ar segments of these eight
proteins"showonly alimted simlarity with each
otAtsexserhnrsmdéleéﬁnt Henamaddhresin’ rdd$1g1gatmn|tlb0@§hhkemolecules which

cornb ing t\/\elglaﬂl?l\g/glﬁ%cltﬁ%tya breﬁerg]%gggzpr%%l Sﬁgu% g]tng) ith I[ﬂel elffector
funcusﬁg d}lﬁhﬁﬁlﬁm@fobhhﬁ cotak a6mh@y. det@inll9f thAEttho{dRegifs &mprise
.. Biol. Chem 281 : 10610-17 2006)) the first
a ﬁlSl%lfh@If Etﬂrﬁmlélo eidi sequanee withdl desead bindineesppeifipiay which is egsthan
e t
e s SRR, bl DR S L 3R g
immuabglebulat cons@neduinaif séduendey \Th‘eaildﬁesnil' bm seavinthamiatfesin

sz s.the C and C' beta-strands that ar nvol ved
molequf WBicA N AFRPHERUS AU A 8T TSR COOMHY sHTZE Leapighe bifding sit of
a recePIE; ih ligan i Uphe ihERRRBAHE @%téﬁ@ﬂb&%m@ uéﬁlc@}ﬁ e i@hRinoadhesin
n speC|f|c hono- ang heterotypic 1 nteractions
may ‘txebrb&nn@cfrd&etam enmivéRlblartin, yuaetieG s, [gGRelgi3Pof BG4 subtypes,

1o ERAGEAENaEin ar Dl 180 aR1RB67. Gl ye) ne7d. prol i ne

104 usc@nsbrsihy %@@&ﬂﬁ“mﬂﬁ&%a&d@n@lﬂsy de\/\EE’atgﬁ%ﬂls\’ that enhance the
|

menbers conprise several am n0o aci ds ch are
mﬂansm@gtyameiimn&y sushs ewv @eprosugiear foglind cosineptalsnainaeriophages, and
olvn o an,| 4 {Tbﬁﬁl E@ﬁ)not in every famly nenber),
p y“}ﬂ@}u8|ﬁ%’bH~8 d selected fromvaline,
i sol euci ne, and Ieu0|ne at position 54, an amno acid
selected fron1ser|ne and threonine at position 55, a
PO 1 af the lwewton ne at position 112,

t 3?%??%@1’39 gy ?F%ﬁd%%@% SRR A% Hife function
(see, @b.sUSqarmt putdichticrero. 4132008014878 ibowporheed herein by reference).

val i ne/i sol euci ne 54-serinel/threoni pne 55- utan1 X
Hereigy %anlrffé%t? s‘e@sn#@tegfgﬁﬁ@%s t fearsT 9<P 3 gevalﬂﬁeéﬁﬂbﬁe amily of

immufé 'reﬁted gMelhg]fe% A “¥iarT- 1iRD ghf&elﬁl’ b Q‘ng ?érhﬂfl ocﬁétrlﬁcltl&e%

-prolinelld-x1”-glycine 116 ere am no
pohoanwd%mpkt(ﬂledbekmnw@a$N56E5byCEHéSbﬁWﬂ%ﬁkﬁanymBkLMKPVRLl-

erln used e is wth .
4. By il T0g6: AP HERE PTG Porabarts SBqTERCle oG TLP
family, h}ﬂlors@ hRhibes Nasidldsan 1@&11&19 RSR1ABASBA Y@ifltion, and provide methods
to identify further family members. PVRL1-4 and PVR share a common domain architecture

(IgV-IgC-IgV), whereas CD226 and CD96 lack the membrane proximal IgV domain. The
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residues and notifs in different nmenbers of the TLP
protein famly are identical to the position of those

w@pima2@es ds in the human TIGA T sequence, the BUBFUB202039868
nunbering of those residues in other TLP famly

} ers nmm iffer Gventelnolverreto e.

mtrac&ﬁ‘ﬂ%t TeRmeR ?gﬁleﬁ%wghk/prﬂ%iﬁéé aWioR 1Y G ﬁlga[ff%x VEh cagipther

outsufeldﬁ'@ﬁé aﬁﬁ‘dln %ﬁﬂﬁ%{%ﬁﬁﬂpﬁfaﬁedqetxxf@n@@EI 81 pvRami|hoks Mi€ sequence but
al so |ikel e involved in i mune regulatlon and

still isf lgnowni to rblndﬁaf@d.md Bagrldyon thteryistal stntcign opthovcldesd IgEtdeodsn of

NECIoh BREE 1B Tl i gl 7 RaRloEl B v Fe B R bo B e

predidi€d ol R i8 BEHFIRIESpsWetvita tRE BIRA€ aid thO€ and G beta-strands
above-identified fam|y nmenbers and assessing the

respeqivelye ndssoivaloephe afligcerm éo gaoliethasaberd fmdsﬁthe}gé’efoai The
secon%l E‘f;otlgbo rlke %Hﬁ% C]E %@%Cig%g-ls&ta?ds%}l?t%?i %&é@g% e d r e%egopart of the

homo&iﬂ@tlr&ﬁnﬁeff&ceaibﬁm(ﬁﬁmt Thig thest menkreahot‘iﬁs batpliysa roléé spemﬁc
i nvention also provides nethods of |dent|fy|ng ot her
homopgighesterotypiq lﬁ@rarup%?lbweﬁ beyrep P R fagubreRPAg Sone or
GH,E 1§ PAUENG & F seoalrnu ‘t%¥ 6F AR A9S @or?sg}\%ﬁ aﬁﬁﬁ(gamds
sequences C rlse above-identified absol utely
1nc1uchmg1$1emme& glg@nd uqsolurhaé * abovgydinke Ht i4ddeibrailpsTlahfanaly yembers

conserved residue and/ or the above-identi
compEgy SePHE AP T TSGR POEREOR bt R i ihs majority

of fanfifbbOY, KRRbE fﬁ%&ﬁr ARSI RSP iRNERRDES athM® acid selected from
possibility that thé comion structural features of the
valineTispleugnmic] andriewdyes & pnﬂymp éfnantanning aoir spiseted Menbsarise @ﬁd
t.he TLP. fam.ly t e SIﬂlar l.e :
ol g iafasr debPane Bkt Bhbal Ty RS moSont o i amino
acid salettdd Foa plw@sylamﬁlesaﬁanﬁbsﬁl@ at poseamhl 1BL R1érabark Yf Mm@ family
give rise to simlar three-dinensiopal structures in
also comprec thegsi Sy ciygshBotify: whiachvolewsing dsras/ Hycenne gehitamine™;

670 ®17N n [ e nal
aanth%ctuggkﬂs §&E8%%(% %%egﬁm;m%rdg&iggai#%ﬁltaneously
phenyﬂﬁlﬁhihatyeo gimg' € ﬁrhlaﬂibudnéls:rglﬁlﬁdm (whereRheany aninewefd)allt will be

t the sane tine. The invention

underyiped bap%%qrémaafe%ﬂ@ gethe ért(thar (s mwl&r%th?fbabo@gs At gﬂtsl respect to
the h&snﬂ%tTI%ﬁ? ‘b'r%tbi‘ﬁasle!élyen'c@ L8 3HilcWhd R13HE ?oﬁﬁ?ﬁ 6f %& erved

stanti a nserve regi ons of mber s.
residuSsieind mgefitis drﬁﬁqrerttenmlmlis olthe (Télﬁ’tprbmlmﬁamll@frarﬂmieetlcal to the

.further nenbers of the TL ily b SsSessSi ng whet.her
positig bl e A RO SE g o1 (e hrap Jeb Ll S . TR ROl EhyRIbR S of those
remd@gﬁmtheﬂmpfa@myﬁemgérsmﬁycﬁﬁadl date protein with the

TLP-interacting agent may indicate that the protein

méytvel the ihye venenPof therideptifredrbeP farmLPmemb@rsantlmngme regulation

nts duI TLP actiwvit
and SRASE S el RE Bt it bl B vt in immnune
reguladidhiavll FiyhctioAC AUerﬂﬂl.glyb tHe iARdntioh Prdvedestrieth@dsSoTRlctermining
nmol ecul e inhibitor, an_inhibitory antibody or
whethgpg 2tyeh brateinnga meathvent the AdPcamily Ry a&stnaﬁéliie scgpencaef the

proteﬁﬂ@(gﬂﬁltstg %tcipsﬁ(ﬁ{dng or Plo?e @F@E Iagéveal)&glﬁﬁiet% fa 1I¥ﬁ.§>mbers and assessing
the pra@hte/ ot @bsendeﬁh th:d:i digen ﬂrutelm@quéncmotfdtd: dboyec-adenéfjedatsohgely
consergvgttg:qgsg U?/?é oté% g‘{)](%vl(?gﬁgtgl,{l@g gq%ﬁ{‘q g}g,rgtoegster\gef&ergselgue,s, glrgi/or the above-
identified structural submotifs. The invention also provides methods of identifying other
members of the TLP protein family by searching one or more sequence databases for proteins

whose amino acid sequences comprise the above-identified absolutely conserved residues,
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nol ecul e that stabilizes a TLP protein structure to
facilitate TLP protein activity. TLPinteracting agents

woreyoheseBglentified in a variety of art-known WegBUS1009/039868
exanpl e by using the screening nmethods descri bed

herejn,. i cants show b NA and FACS, anal yse hat
the abw%;f#nrléé\@'ﬁ?@a@mlﬂimqnﬁef@%feg@%% apd{or the abpys-{sicpi ted stictural
submétesi vated T cells, particularly regulatory T cells
(Treg), nmenory T cells, NKcells, and follicular B
cdlhk 1deatifestion of ¢hd ELR Taily bpAapkchntstonein ebysipkdsants the possibility
tissue. The.,invention.th ovj des t hods of.
that the RETTa S RIS B ot Bl Bt afip helinig byp ggmore
memB¥ @ the TLR Fhrhily MbEahlilarlp moliRfatddeHor Bassle OR thahehbeved and
or not the cel?l expresses TIGT. The invention al so

substantighly euscrvee nedre #id tpsidygs andaubmosfpnepely THP dgnilyrmesybgr give
) T. ) )
ise o5 il e MnERLofy SFRECH B850 BuBY et 4L e g Fpmains

of eachipeotpin; tHeh Cladsk gimila tirocldindiBivnal sirndchecsaniy Batht@ted in order to
described herein (as one_nonlimting exanple, by flow
e

simultapeyisst mogulatamre ghagrone Jild fapmdlydpnlica & Qv family

memtRkORERE saﬁi%oc{rﬁésff?@%l%ntignqﬂ_s 4l ét%@ﬁi%s ks @?Epl-iﬂ{e.ra‘aﬂﬁg
occurs in activated fregs . Thus, th SO

e Tnvention a
agentgh thait syeesifimetlp adsracf witld echicbysangeddratibstantallg icoeseredirbgions of

is.an activated Treg based op its pression | evel of
TLP (4 TGty v R e B g et i T OBF & PRrE hgrmmbers of
the TIPFniGPRY £:Rbss RPN fifer G WaRi8atk PRot&iAMERALtsSANPA €EPIRYREng
predet'erm ned val ues fromexenplary T cell subset
agentpperaetianorfshe eandidate potvin with arplRsnteragtingeagsnheny indicate that
S les from T cell, su pul ati.ons such as
the priRHPET aod g T3 e i TREEM R BE e G P Pyt L
activith. @k kfamMK LLPSnterbbhin€@lchbmaphe b BRGagIniGRIFITLP activity,
g (ﬁﬁgul ations). Also provided are nethods of determ ning
mcliu

uepotdingfaddn, aryrel melaculednhibitery an wdbiteyy aretbediionpgen-
o ' | of T, - i ye.t |
bindig Sy R0t ERR ] BFhe S (LN E kI Bbifblpaat. L
interattigcddevaiey bd b gg@astpl &8 Paktiviey, addlvding, dupfiedhiesdo ned
.TIA T expression values in known activated or |
agoniging aptikpgly of attigsy-Ringing %gw&&tgﬁfﬁgf AERERHENE pERfidcgeyl a small

molec?l[eethgﬁtt sgfn[%f@%feﬁ{ alotnlrs & g&itlﬁzae F¢ P HolefithclivRY TLP-

romother T ce usi ng any o e purification
interaptixighapgstslomovire identified inrtvageig/ob artdasemnived, foeeeinmplahgusing the

t.he antity of TIGT expressed in the cell can be
Screelﬂg%@%#@g§gf)%]:1§?%h?rﬁlé" cel }O fromother cells (as one
ApliBArtd SHHwEBARIRINGY a&YFAbSVM_Il_ﬁ]XrE&rfﬁ&tVMI}IT AR iSRSy

n
denmonstrate herein that TIGT binds tightly to PVR
expregpad obiarvdyetyiof el celts, potiPURIE regulstorkKhooks @se), memory T

cells, g]r?&%‘lgg: %éi;)fljolh ax B ellﬁll%?pe? X%{g)ﬁ/s "1a| ﬁ?oé%\tﬁ? ggn%?@q Crtt%sgﬁez. The

exe e

inventibighiud Grovid B MR thd dQ O Sdech i fyin divBEBEL dradt 95 EYE YAIL R atTg,
ot her [igands, CD226 and CD96, and CD226 is a | ess
memasy flecetli WK GeHhoblm 6ell bescd ipa whother opygt theeadl exresses TIedA. The

' | (TIGHTOPYR | .
o 40 S P ERERL 1 T P 0 e
Trn cellntaivay fiGhTothat typeschf ithbAihe delicthabdndiekpicsy TMAITaRing any of the
puﬁﬁﬁgbgl%ﬁ%t@gwﬁ'ig brda °fd&g?g}'@gg hioi (as one honliniting cxample,

by flow cytometry). Applicants also demonstrate that the highest expression of TIGIT in
these cell populations occurs in activated Tre. Thus, the invention also provides methods of

identifying whether a given cell is an activated T, based on its expression level of TIGIT
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Applicants further produced other antibodies, such as

the anti body 1F4 descri bed herein, with different
wepiwopssspeci ficities on TIA T than 10A7. Not BI/¥S$2009/039868

CD226 is not significantly expressed in Tregs or TFh ,

relarifa1aJdCH | FEGE S ATl TORe B GUAl SREPAS ORGT S
sampl@@hﬁ%%@@?éd%te%lﬂea%afﬁ%ﬁrgm%\é@n WT%H'SQ%e‘Ic_{(gﬁlatlons or the

RL2 interaction eTGIT-
controlrsaleplae piagrbe odlred sareple Bemdfnommdlibett $u’®gom1®101hs BVEh as activated

TI G.T- PVRL 2 bi ndi T-PVRL3
o OGRS TECTS QBRGY Jareo o d i of other Tl
f
N ot s g
activaiqeh By deterroiningitsaxnrassion dvichef TICH Telptavetond&d T cupressien levels in
one 01P M&ebéoﬁgr p?ﬂ%lvg{ed ﬁp u&[gtlkf%tl-{i f%;-se %lle%@r\c% a? e to predeterrmned TIGIT

expreé@ﬁtﬁl warmw@riﬁ kﬁ)dS\WIfl ucrttdaerd drehdatdant |ce1Tb@uTatamtsJ Boﬂh@q)rowded
and fragnents thereof,. both agronl Zi ngﬁ_and

are m%\th?‘éb‘lfrﬁeﬁfirﬁtﬁly isplatingagsiypted duk Homeiher Feelfsmsingany odthss
t ' :
punﬁ%agfr%%rﬂ?églgond]s %ﬁ@/ﬂqn ald aggﬂlgl?]cﬁldfe%_?_ d%graegﬁvg dgﬁ&i%lﬁ%ltlty of TIGIT
expremadi frothe LEY canlbeust] o saparaiethe rce b édnhethed ¢elld éasomstnoabimiting
1 elgltﬂteractl on.of TITAT with PVR on DC, and show t hat
exampl; by oW GY RGN -er act i on nodul ates DC f uncti on,

Palpplicitlt@ddniorsith Kﬂefa@@fhgﬂwmmndﬁg%ﬂly&o WRe lahd S5 A6 lesser
receptor known to be highly expressed on dendritic

Kd to?dRIs3 (abo)knows anek¢tirad oFOD113) 4nddbYRk2 &lsoekmdmtntas|nicglin-2 or

cD1IZFIAS %a” @g%’ﬁ%é@'f‘%&@% b Sa&g%%@jf’\mgl%ﬁ% HeKRegaction of
PVR ith 806 8theMigande Nt D2 IRNIEC DS, @nd L6>22359 2 66 s €BBQBk)inhibitor of the
TI G T- bound hunman DC secreted high | evels of IL-10 and

TIGIE-BYE inferastion thaandtl b ofthe PYR1EPZ§ iriiaptian. (ARrpisarts produced

: iy | . :
antl-"[lrl]&gl"lle%ﬁg%tdles :gfo} %Q%Qulgle t(%l% gl’(l) %I[B%I}tﬁ)%g lﬁéeﬁg%cn-sgl%%g}ggﬁ%hlch
inhibitdd-tRSbindtnigSo (T)IG@R bne TKKHV\fu@@nlmeBln'lfb GblTsMamdieﬂgrem PVR.
Apph o yj@?‘[ %ﬁﬁr\é gqﬁg%tl%% !ﬂllﬁlgéd?({as;sutpe %Qk‘[)llee‘gelrrgl‘[lito(|13Enl'I 1|34agie%gri‘t?eyd herein, with
dlffergrﬁgﬁﬁé sg%%ﬁi e?Bﬁ qlﬁgﬁ Ihﬁ% Eggsgﬁ)ﬁg&g dﬁ%l 1%—10}& S %ﬂlﬁcantly
expreiseduut Top or Ttthvcro mlh@pesghatdnglrtmkpness THCHEI s (as

sesse TI.GA T fusion.constructs) .i nh| ited T
PPPOJE‘% hyéb?sgﬁ“ n&m&sp% [VeRtoR prayide d%n@g?msts of the
TIGI”F PR iR ctidh khR UG Af-PORIL2tiRR rRBbh, dndt RS TIG[ITBWRﬁs interaction,
monocyt ederi ved DC (i MDDC) to mature, nor did

and mgthode pf ledmldtm&TI@ItTuP‘éRlb@mm@g, HHEESR VI @ndmetaa@ MYGIT-PVRL3
this.inhibition.was Eeversed in_ the. ﬁ% g%nce 0
vatio

blndlngnlhl Vkl)tir? 8r ! Vivo, 1Tlsn%& ?1}? ag?]m?ts 2 anta 0 Ipﬁg/w%eda are rnelﬁlods of

rnodulaﬁﬁ@ lﬂiea@ID2§6 BPR 1ﬁtdirah§ﬁof1 WAGbt @1@'01@963PVR| ifdefaction BP g atiQering
activity. In fact, Applicants denpnstrate that

TIGﬂb(arﬁsmn@U&r fom RY R binslimyrr e guti14GI hansthod s pyti aenttonding
fragmeﬁﬁh@%ﬁ&h%&@@?‘ﬁ(iq% Oﬁl?ehﬁwﬁt?o fﬁﬁh&fm& g“ﬁpﬁ la{{mbodles

was no genera |ze
and ﬁsgrﬁexﬁs tHeodof, ebcahimgceuzm@ &n(péﬁﬂagdmizmﬁg; @hdl id laerrtlaﬂgrmlmﬂg}IT
s _not dul ated by TI.A T-Fc treat nent of

.. pat hwa
antibadags) @A%@@ IFé and altemats trss OF Antibpsdfes pppaprising the PRs of anti-
TIGIT antibody 10A7 and/or 1F4.

The studies described herein demonstrate the interaction of TIGIT with PVR on DC,

and show that this binding interaction modulates DC function, particularly cytokine
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suppress proliferation of not only other TIGT T
cells, but also antigen presenting cells when present

w0 poo/1pdeged popul ati on of imune cells. Appli cCREI/ES2009/039868
further denDnstrate that the TIGAT-PVR interaction

medi the e observ d eff since i sSi on.
produstﬁ%ﬁlg‘Zﬁe% a “ﬁl aaﬁfﬁicsetap I&ﬂwrhwe%hlghlb\?ﬁﬂgw Bafiiy ditic cells
(DO), taB%veﬁ@@D@%%l%ﬁ%&d’thél?a@ H@l%daﬁd‘&n@t%ﬁ{o&‘%gls (Sakisaka, T. &

inhi bition of proliferation, nodulation of DC cytokihe

Takaip¥ o dlwet Opim, CelhBiog lpprléstli @AO4E Fpeto] Af &rGaloom, M., BahieCancer

siol 16T ERh BT R TrRung pbatSn IR Seult i it A B AT B Rover

pro-infRAeMRASH B G cHiokdis Radahd Nel3p40edul Z370NT-6MTUDE and IFNY).
response. Accordingly, the invention provides nethods
TIGlBhaﬁwﬁﬁf%‘f P qud#ﬁ%meo%rtﬁm(cé’t%ﬂnes Dayh 4suhc?3. ohhipgytokine skewing

urn FRSHTLA0 A G0 Bt YT R RN I BEL b R o
CD40/IniPS, lahd Inﬁ‘gmﬂfldu foe PainB @SK@fstlhmﬁatB@célEl Supgbdtion texanpleis one
DC or. anti gen-presenting cells) treating i mmune .
meang Ry Wi {hg RmpEneTysieR Hay énwﬂm Br¢ @mtwan Téé%bletimsﬁo immature
r PVR
T el A B o Ptk B T2 ARG o B
prolif¢ration. nidoeesdr TGl (Pl atdafreerati domot affectitheiasliged flisin(atwoe monocyte-

. e | or anti resenti.ng cells reati
derivahya R TRBICTS Tt i At FReibubacew it ebiier idoNotably
this mE&/tﬁth CAPFREREATh B HREn R Y FRK Bhitor QH&@QQ% thht K

expressi on and/or activity. Theinvention o
activapippwiagds amemipodantfstep i tHer foneiongresefi THulAte n@dalﬁtq Iﬁﬂ@ntewty In

B T LA A
and 1@1@6&5&@10@@0&%%1&[ oBSER Nidinder Bt fibl FERY niirovicdeThB s not a

net h for decrea5|ng/|nh|b|t|n8 an i mune response
generlizeA @ el soes forgxamelerthead 8 agisreelelanyigmlice Pathpy essingh
on ngl/
modo AR50 0 1900l O RH S5 AL
supprés‘s pdltferlagivn bfndthoalyt yther BIGITOT celis) bt alaf amigbolsicdenting cells when
pr.oduction froman.i nmune cel| (e.g., DC) by
preseitdg KPP PRIAGOT 0 iMPYRe e%fﬁ e@&qlé?’i‘%é HATSF dgBensiateythat the
TIGIﬁp@‘R 1&1{69%[1:10}{ 'rnetdlﬂa%s tHY %Ex}e%s QCY éﬁl@c?s gﬁ%%‘ F\q{ilsgn of an anti-TIGIT
i ncreasing IL- productlon I Muné ce
antibaglyanmph entD@ VR ynttbrodmn thg expérimenmgmaﬂiy wdocedi the wbseovadi ihnbition

an agonis TIAT e reSS|o and/ar a
of probfeTationm B EROB P BOre At SRR B o PREP 07 b prokfeeghion of
other ﬁﬁﬁﬁhéieéilsamefmlt he%taogrodﬁ@a s?%pﬁgca%om&haﬁg@s@rmat TIGIT
cyt oki ne production and/or release by i mune cel
providasan éxarmpk eyDan fepdbackemedhagisoeby megativaly regylagingiimmuying eesponse.
wth TIA T, an agonist of TIA T expression and/or
activity, or an agonist of PVR expression and/or

a@lcedidingly, Shavink &itlon, proveit e stheds Mé&ﬁz&iﬂ@@inﬁn@:ﬂe@ell (e.g., DC)
production b%glnnune cells, for exanple DC,
I

functipp gxmadylasiagi 4Gl hoyPY Rexpressian gndfer agity Hy- aﬁoraqﬂaa)@éﬂq ipthods are
r

o 4l SRSk DO B9 o

antigchh@edcntivg telb;b‘l b ueathey inime dits ufmtrh od i ko withr B3 T nah agonist
r0|nflannat8/ cyt oki ne produ on and/ or re ease by

of TIGHrgimeesan Radof i Vel et copiet O‘Ib@ VR cxBiessign e

Methééd)(s 61?%%18('5 glloQ/ldéH\er 1%1%@51@@@%@&@9% StinmfunklcSd (for example, DC or

antigen-presenting cells) by treating immune cells in vitro or in vivo with an antagonist of

TIGIT expression and/or activity or an antagonist of PVR expression and/or activity. The
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and/or activity or an antagonist of PVR expression
and/or activity. Al so provided are nethods of
wa@riok@Bs ng ERK phosphoryl ati on and/ or i ntraceCT/ubzmn9/ 039868

signaling through the ERK pathway in one or nore cells
. by treating the cells with TIAT, .an agonist of TIAT
mven%‘ilb?lé%gfoa A Sé%ftl_fl@fmv}g/%}mlgﬁﬂ%&gm%?mrew@s§ by
admiBXPRESH MadRh 8f TRSIH &iptdsioPfid/bRidNity bP&n hr'iﬁé%ﬁﬁét QRPVR

provides nethods of inhibiting or decreasing ERK
exprephwspidamacarine rSismidflp prawndedzre hicthods fayidgozhsingyithilyibug bn
. the ERK pathway. in o nor e .cel treatin he . .
immuySfys5oiie B i g ARGt of Beeli BF TGP SR bl Retiviy or
an ag@dtiof PVR &lpréRioatha@enitslityof PVR expression and/ or

activity. TIGT is increased in expression in

aMlsr previded py dhe igugndionjarg mgibpat of oddiie the Smedad/or amgunt of
r ti. | ati et .
ey §E5luchLES ML ATHER CRLEK. Yol PRUIRlref0OR B pyp presion
and/oca@itieéy. Spsstiesly, hpphvedaoh rosidewnidiaids DF @clcagmpnEsi®i ppaduction

. does not correlate with tunor _cells per se, but rather )
by imigupg cgfse foricaripe [ded by ropting eelky it ot inpyeswith TIGIT, an agonist
. ‘ Eec abi 1ty af.
o TIGRRH A0 5 Rt SBTRISE A SIBAELLY Ay, Ao
providddG@rd nfetheide nf ¢rcotasing prathflinntratbrir apakin poeluktiorespbmnsekkase by

: in vitro and ine T cell activation in a. :
immuge, Feglﬁeé)_rteﬂfgp%(léﬁgeq:@p?g g6l sn iv!qrq/?rvla Vé‘é%\éﬁﬂ.l TIGIT, an agonist of
TIGIPSEREdionGhnt or bt ityN¥EM 4 RRiPHPPVHRS pRBRIIBPES/Sf activity. Similarly,
di agnosi ng di seasés/ di sorders invol ving aberrant '
methq'dm@g decreasitg leKbpmdection bysubjuetceby farssenpilalgCt etreating cells

. _..expression_ and/or actiyi of TIAT in a sanple from .

invieGi HERp S U skl HirRerisnpd el Ry oF on bitibonist of

PVR @@rés¥iohYntl@r acthefyeh €66 prriiedl TAE inMckidn fBELSDIRIRs methods of
and/or activity or the amount of TIGA T expression

increaging/pseinfammatary cytakise paghyictor pushoracleasoniyl ingnwjeeetls, fohe
L.nveAnt Vi . S .
exambQSC: bPReRng YR BRES: HEOS NhOh AEESTS SONGT exprossion
and/of #0Tivite og eh hntﬁ%ﬁﬁﬂm)f@\f(l{ e@res{s{@ﬁ ahdiov Beivitl a&lg;iptdivﬁieaaﬁb)
in a subject ssessi ng the expressi on and/ or
methoge of \Sftﬂwfaavg PRl l%qsw%ylgg%ﬁréi/ PrrigHRIcHElas yigp@Ets hrmeeh the ERK
pathw& 9 TPaHd QbR AIBY fiedld N @B sQLitREIAT LY ad i of TIGIT
reference anount of TIG T expression and/or activity
expresyiornt dnd/@rmoumity, of al hganist X PV&ssipoassiandhd/or adtvityi Symilarlyg the

: sanpl e.froma no l..subject. Als ovi ded ar.e
invenfig higgisien eIy BhiT i o Caiseand ERY Bbsaltn fHoB Y Ay
intracBIRRAT @fHalih PRRBECHL !EHI@?_QH% il dncorm@8 chiBiN@edtiab ekl
_disease) by nodulating TIG T expression and/or '
with agcmiagonipt o Therpyssoon eraboract vive phadantagonist ePVRgexpression
and/0}§§fse[ni ng the severity of a disease or disorder
| VTV ng aberrant inmune cell response (i.e., an
| MIONEsifdraised itbgeash ih Yrtheh) hadrilB, hilehmhaexpbessi @lorder,
and/ or activi t%. _Modul ation of TIG T expression and/ or
and bgasticgnecy tingips KB cttp @omaH gp@ifolitishuasi asiipghopyndperein. With regard
B r [ ' i T -
o eI ABIRLERSHD o Wbyl T st it
tumor @tjslpatser yutasthenvith €D40immluet Telhingilicaed initbmbisn g gpdicihealso
i I sease state. For exanple, tagonizing TIG T i
dircet} frefh ey Oééﬁlﬁﬁ)wnﬂﬁﬂats EMEWEF FABPRSCSHOYE that a
TIGIT fifsl; %gﬁgte{ﬂ"inﬁﬂ)ﬁkél fl@tﬁ?ﬁ QR Qs p D8 RGO dhB M ERREcell activation
proé)u tron of prointl arrmator$
in a delayed-type hypersensitivity in vivo assay. Accordingly, the invention provides

methods of diagnosing diseases/disorders involving aberrant immune cell response in a
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cytokines by DCis desirable. Mdulation of TIGAT
expression and/or activity may take the form of
wa@eabaateBg or i ncreasing TIGA T expressi on andP@r/US2009/039868
activity (|. ., by admnistering TTGAT, a TIGT
._agoni st .or PVR agoni st) when egative r uI to
subjed I o5tk HGresroes dn monsbr rasl &l Hanemete B E Skt and
compSird e egﬁ%ssml/&'acﬁ‘ﬁ%nﬂozd fagrddSahodtPs RSP %Xﬁ{régyl&[ and/or
activity may be desirable when a decrease in
adnnpnunhéen@nnoﬁTBGYEEm@mﬂkmﬁmd©ca@amedna@w@abéhunanonndsuwed

The fiy@ndin 80 oS PeIRS: AER v iR o R a8 iRl fiprder

1nvol@ﬁ§@l§&fanﬂﬁ’ﬁrﬁhﬁe QeripoRsd @V, af\imfihb-rdigRgdkeddeBnla subject by
pepti des The present invention provides isolated

assessiicihe sxprgesiayeapdéricesvishebBIGTd 1paisypalstiiare thersebiset ag qogparing
the efspes%lgﬁ F&/ 5P ggt]%r\t&s(p Ll I1recftglttghé)enarﬁlgunj[_ gl"irqﬁ%xyﬁe%gﬁtoh qg&/tor %&wﬁy or

varl O
the anh@ine oDEEGITI @ rdsiibh edd/aﬂ@bnlvap liat egmplasioth & ﬁbmﬂ dubJ Bct. Also
further detail in the specification and Exanpl es
provigsgd| asumethodgpf prepenting dehissesody Bseresanwlvige &Pﬁm igpgupg cell

resp01'1§3 ({ Qea Eﬁ@ltel%t&fdl %‘é?)hrﬁgj ﬁ@dlﬂlnﬁ% "perﬁ"f'eQﬁ&sﬁBllf' &lhd/or activity.

pol ypept| es use of the I nvention
FurthdriprevidedPA®mainatistoi atatargyordésstiieg desevérgy iod a diseaseion disorder

. dra eC|f|caII to the method of tion,

involipg At bR RRpOn oL et AR ABIURF STIART H5aFe) B FiogHlating

TIGIM &ﬁ)r@srsm‘ﬁtalﬁ@for asast Meduldildd o-lf "JHG'YY E)@lﬂjéés?&lsan\ﬁydr ac’é‘{n%pm emay take
be "applicable to other non-TIG T pol ypepti des. B.

the fopploy prhihitinie TIEKT zotivEy Iarnd/ad@ﬁptrfﬁsmnt(oe t Wgh f(IGIT elmtggchmst or a

PVR PRl RRRTRF et b Rl R AR o AL o e

discafersef@r Bt cxdhflcamagdn@ih s TIGIT H@rddkioRanedr Rtivity rnay be desirable
i nt roduci ng anroprlate nucl eoti de chan?es into the
1

when 1 @cease Inpigh eé@tqnd@f DG g/ o ingipaspdiraisfign of profpdlammatory
cytok&%? P§ % -gldg%l %B?@Eﬂl&eof ﬁ'@ﬁﬁ" %xﬁrlékgl&?gnd/& Psltffntay take the

appreC|a am no aci d changes na

form mtwﬁt[@tﬁrhﬂdrbmeg Tmlmmpfbeﬁo@ﬁnd/bnacﬁbﬁr (i.c. . ychindsistering
ng the nunber or p05|t|on of ycosy l'ation. si

It
TIGITora T&%ﬂ@ PEARYStH @ dhBeemy) ‘éfh%axe.nﬁgatma?@eﬁtem agfivitiss ? TIGIT
are des#¥5o1PR é’d?l%i 5@%6a5¥§{a'teatfbc9%§aﬂ1 ! 5%% %'Yﬁ%lﬁ“@xllprésﬁﬂﬂtaﬂd/or

sequence T or in various
activigesgy bd)é@lrh‘de ewh”dtn aglzorche mwdtmferfauon ekBpind/or dsemgsed mglcase of

the tec S [ es for conservative. and.
proinfsmhGRL EroaE RE TS B, IRt e Ae i Sftipn are
describledin L(B@it@met&pher&ngﬁéwgs"’ Var i at ions may be a
substitution, deletion and/or insertion of one or nore

cédons_EhdﬁmgﬁblﬁﬁﬁlﬂﬂmxﬂLﬁﬁat results in a change |n

: ﬁge ﬁane]is? nqx%n 18% R o?atecijg clleoor‘%lgle igeqause{l%eg cf oditle Polxpeptldes
referrédtoliy tmﬁdnt wppmau@{ asa IdIE pBlypepedcd nnmparﬁ@mldr WDINAs¥oding
other amno acid in one or nore of the domains of the

various| JEGFT palyiperitdes hpve brep adanitificd gndvsplatedam disclageddn further detail in
the sp\%afh&ib% g‘\jéécra ésrﬂ)%Fo]E)Jeglg wift B? ﬁé&%&%&@b? Bnél'ff‘ o\‘jﬂh{igry skillin the

out r ed
art thdvehd iauardiolyalso prov1des other polypeptldes useful in the methods of the invention
(i.e., PVR) and that any of the description herein drawn specifically to the method of
creation, production, labeling, posttranslational modification, use or other aspects of TIGIT

polypeptides will also be applicable to other non-TIGIT polypeptides.
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conparing the sequence of the TIAT with that of

honol ogous known protein nol ecul es and m nim zing the
woeuobaees88 am no aci d sequence changes nmade i NPCEYBINF039868

of high honol ogy. Ami no acid substitutions can be the

r sul t ii Eﬁgl aci g%\pn.e amino acid with another amn no

‘d haw } t ural and/or chem cal
Io Y Q@dlﬁd)rﬁ% thé Hﬁhleﬁgthtrﬁﬁvé %hé&%nﬁ@tﬁ % g@eﬁtﬁd& lB&rivkd Herem it
a serine, i.e., conservative an no aci | acenent s.

is contqquatbd dmsTtGITd'@lr@ntsmas bergyepopsdi JRGIT yariraty wntuﬁte)rcrmm@eby

introdging 308opt kRl ST haRges g o Pl el lofine. G B5

synth&h@ Sftth©a&sied TIAPBhoIpptians ThbscakilRg iR @icdst Wil dgpeeciate that
sequence and testing the resulting variants for

ammOa@ﬂql changeseinpy Biteragstoijanstpgiondl|progeasey ohther Tt uueh pnehapeging the

numbgre&jj%gqf?n o-fkgcgsy@a%{o%%ﬁg J)rdaﬁtet‘lgggr{getﬂ&%br%%r 6%%%&1% ch%racterlstlcs

ragnen
ofthetﬂibeyplébﬁcﬁirm nus or C—term nus, or may | ack |nternal
resi dues, for exanp when corrr%ared wth a fu

| d3geHondR F]%‘Fen%lf"%tf‘éu Ienetesequge | Jﬁb‘%r%warlawd%%of the
TIGH@&éSGI‘lB&ﬁﬁ é{ﬁsca&lh%tmﬁfeef& %&arﬁ?l%%t})gae} yf d:frth@t q_ﬁéélqlnd

iological activity of the T pept|
guidehmag“nemmsenmtyvmmmmnmﬂvdlweam;tatuxfnsaetrmrtbsﬁor ofstance, in U.S.

nv t echni Desi red peptide fragnments
Paten§0 it S 1 AEGRON ST B Stoug oo bt an L ity oF ohe or
more b&ib‘ﬁk %ﬁ’c%dﬂ?gntﬁé UG NGthh ditsfih AAKBRYSn e £7EY 'ﬁ@fd‘ séquence of the
di gesti on, g., by treating the protein with an

TIGITemsﬂmoakfnbvmh the I@Itleamupnmﬂﬁﬂ &lptishalls tlwe\famm@h isyby

D rticular .amno.acid re i due or . bydl estin
S“bStw%toﬂ 03 E}* ﬁ%% 08¢ F‘%lé‘io RS vaﬁ any, 9{higpamipg i 8|°£F Pﬁ gt %%RNA
domafh€ S FRATTHIRY MRidanc /Bt de@dmﬁﬁiﬁ whitiht kihe ati@ GEMIRY Bray be inserted,
i nvol ves isolating and a ying a DNA fragnent

substléﬁ@b@r i dedeted webotagvysstly p mtmgéher pifRe ﬁ@twlwn@obéyf@@rléb@
comp%ﬂ% He 8&?1%5&6 3 tﬁg fﬁ%ﬁe%&%? Hﬂlcﬁﬁ&og&% 1519% pg(?t féﬂﬁ?lteaﬁes and

er m ni ragment “are enpl'o
minintiBi@g She @mabesd 'of pminvedcsd $cquirve cﬁ’ﬁ%es Rradt &t slglons oﬂ'h@fﬁomology.
pol ypepti de fragpents share at | east one bjol ogical
Aming ﬁ@lﬁéﬁgstmﬁmé o8 Pe Be et QfireRlacing Ang #RInAAFdithrugther amino

acid hAOY é@ﬁﬂﬂa{r%ﬁu&hﬁb ¢ LOFEAHIRTiEI g¥op|eﬂle‘§ kR 'ag‘th%qaﬂgée%% 8f a leucine

consServative substitutions interest are shown in
with dl&bhe i%.,wodervdtive amesdiaid) raplacpmetiter fresdrtmubst ddlefidnomsay

uchsubstlt ions result in a i n,bi ol ogi cal
optionglly Tt e ToResy P TbPel oian gD et o F i SaeTop B AP
deterrBHEABY @j?s)ferﬁéih\%lly ?ﬂékh%rlﬁsdrﬁbn-ga@él@tlo'ﬁs oPSuRgtftiehd B4mino acids in
describ below in reference to am no acid cl asses,

the seau@qe mui tﬁ@ﬁlﬂ@@le arraltingevapipoid dort astivity exribited byatbe &ulllength or
i nal Exenplary Preferred Residue Substitutions

maturg %&lﬁeﬂfl?ngﬁs Ala (A val; leu; ile val lys; gin; asn
| T$GIT polypeptide fragments are also provided herein. Such fragments may be

truncated at the N-terminus or C-terminus, or may lack internal residues, for example, when
compared with a full length native protein. Certain fragments lack amino acid residues that
are not essential for a desired biological activity of the TIGIT polypeptide.

TIGIT fragments may be prepared by any of a number of conventional techniques.
Desired peptide fragments may be chemically synthesized. An alternative approach involves
generating TIGIT fragments by enzymatic digestion, ¢.g., by treating the protein with an

enzyme known to cleave proteins at sites defined by particular amino acid residues, or by
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Arg (R gin; his; lys; arg gin Asn (N) glu Asp (D) glu
ser Cys (C) ser asn An (Q asn asp Qu (E) asp ala

w@Re09(12968%r o; ala arg H's (H He (1) asn; gin;PCTES20a9/039868
leu leu; val; net; ala; phe Leu (L) norleucine iIe

dlgesw tlh b;l\ll'g pvdthl Slélﬁ?]bl\e/ g%ﬁiqtlg dpgﬁatm&h‘cge d s|1r§d éqagment Yet
anothe?lr sﬁltﬁﬁ} tdcBHiqu¥ f»ﬁvolx}ek olAn@rand )ifnphﬂrm%sﬁ DI\(As}'ra @ntse%ﬁodlng a
thr tyr Trp (W ser

desne(i\p))lyp@ptlder :[fgagrmm;, bytlymerese cpham rehgion (R@iR,) @h]gpmaﬂfamdes that

eu0| eSubst.ant | difications in functi , OF .
defing (i dRTCOdPELI 9'qenPRYy FobmeH dTaPotSuss #le 3d 3 primers in the
PCR. ageRMdly, NEUT BylypeptRictiidpehenitsifibictat idagithe b gidalfah&for

significantly in their effect on maintaining (a) the

lmmugﬂlpgwﬂmcéww wﬁé%m@m&ﬁﬁﬂi solyaemtisisredsclased h@rem ea of

N N
underi®d Beiding dtpréfbeed ﬁrbg&ﬁutlsmi elf swh silbétltﬁﬂitﬁlsbedulkt 1ﬁfa chlil%e in

side chain. Naturally occurring residues are divjded
biologigal getiyity isn parre qulspngiahehones dencanagtad prespliyisebstifytions in

Table@’glr %Ot]tﬂﬂﬁetc aﬁJeld%va@fZﬁ  ref®Bdnce 8 ?mln\éaic d él&éé a{eQntr&&)ced and

néutra Ccys, ser, aCI asp,
the prgdlucts screened
Table S
Original Exemplary Preferred
Residue Substitutions Substitutions
Ala (A) val; leu; ile val
lys; gln; asn lys
Arg (R) gln; his; lys; arg gln
Asn (N) glu
Asp (D) glu ser
Cys (O) ser asn
Gln (Q) asn asp
Glu (E) asp ala
Gly (G) pro; ala arg
His (H)
Ile (T) asn; gln; lys; arg leu
leu; val; met; ala; phe;
Leu (L) norleucine ile
norleucing; ile; val; arg
Lys (K) met; ala; phe leu
Met (M) arg; gln; asn leu
Phe (F) leu; phe; ile ala
Pro (P) leu; val; ile; ala; tyr thr
Ser (S) ala ser
Thr (T) thr tyr
Trp (W) ser phe
Tyr (Y) tyr; phe
Val (V) leu

trp; phe; thr; ser

ile; leu; met; phe;
ala; norleucine
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(4) basic: asn, gin, his, lys, arg; (5) residues that
i nfl uence chain orientation: gly, pro; and (6)

w@e@oaeie8s trp, tyr, phe. Non-conservative PCT/US2009/039868
substitutions entail exchangi ng a nmenber of one of

t e cI s for anaqt her class. Such sybstit )
5&5 Bﬁ%ﬂ\}mﬁa BB A6 B UolPE R AT BH e bibG txpsptlde are
acconﬁﬂﬁﬁéd lS}%él&ﬁﬁé kiRsinRons Hﬁ[ gifft %%ﬁffﬁ@tllﬂ/y inl tR¢iP c#18& on maintaining
remai ni'ng (non-conserved) sites. The variations can be
(a) thenadg:uug pﬁ‘gteqptyp@gtgd&bwkbpnenn theearea cpf tbeistibstigution, for example, as a

e G R S BB G0 oL AGRRGE e e

site, AGENER oS tHe(adel @hine tNAhrallNG6durri fe@ﬁiu?@@re divid& h&3droups
1986); Zoller et al, Nucl. Acids , 10: 6487

bwﬁd@@@@mywml%@%@@ﬁmﬁﬂmﬁﬁﬁgene5|s [Vélls et al., Gene.
( St electlon nmut agenesi s

(1) hy?%@%?;élc o%?e‘]%):t]neﬁ%gﬁ tclla \%.hl% "R Soc. London SerA,

(2)ne3&ﬂtﬁmﬁmmﬂ986yés@tﬂmther knomn t echni ques can be

perfornmed on the cloned DNA to produce the vari ant

G)acﬁNAaﬂgéQ%nlng amino acid analysis can al so be enpl oyed

(4) babiR: &Qeghlﬂﬁ qugr nore am no acids along a contiguous
sequen ‘he preferred scanning anino acids are

(5) reméthatthatetlﬂ/uesm@bha,m ogerttatadn: gy, pm; acd ds. Such am no
aci ds incl ude al anine, glycine, serine, and cysteine.

(6) argypatif: 4@ Y8 Rrpi cal Iy a preferred scanning am no acid
anRGoh firdatBlcQHPstRAGAN SBtai| lex BhAnBINZAL BEMb O rONEBF ﬂl@% Elasses for
beyond the beta-carbon and is less likely to alter

anothergilass ¢ a¢msubstntutsdrresiilens atso mhebetﬂatrpémed [11@9 rhirel mhstmtawd

bsti IIst Sci ence, f4ﬁ):.1p§é 1085 g ? J ﬁ@ eis

SubstiHon S{ig3,1e P PSP B B ER g (MYrse R VY Stk ormon
amhBQad&idhs ciibé Malle udihg mSthol s RAGAL in\/thé @HRECcH 4% dMpbhucleotide-
buried and exposed positions [Creighton, The Proteins

medtated((@ytgdtrpqt@@,mﬁa@n@s alaqine gcam@ﬁgtq@ﬂg’CR]mutaggmesmB, Sete-directed

6 lani t S t
mutsgendeN Cobel (ol e Nk W QTR 18, 4SSPRIORENTo0y AREINITE Agids Res.

10: 648’¢(QSGﬁncﬂ&tm&ﬁdagéﬁemWWeﬂs etedli, GRae, 34 :3M5@E 98 T vastediion

nodi fi cati.ons TIGA T are |ncluded wthin the sco
selectipn T?W?%elieﬁ\?éWtef%ﬁt al oRhile abdon gkl S K4g | ] 986)] or
otherk ﬁi%%ﬁm AL 'BQ ﬁéﬁi@édecﬁl tﬁE“cWﬂe@B‘I\QA e&b&i&t%sthﬁ%r?ant DNA.
ol ypept i GMAt organlc erivati zi ng agent t

c Spabiu@ ahinoeact anakysw ch alsebe cmpbbysd tke1deht@fiyrtsic @r nton@amino

C- .term nal resj dues, of e TIA T pol ypeptijde. )
acids plopg o &PTUAPPO R ORERST: AT E SR et srranE SmiBeRids 7% atively
smalll RStrANG8ino hols CEQESdrhink iabds TicRdE PRANDeRLIndEsck e 2and cysteine.

wat er - i nsol ubl e support matrix or surface for use in

Alanindis tymeH bk pr@fert@d rspérymnggarmno jacitt|agiongdhis ighmgi besgusaictliminates
ents nclu

the 51% éhaln eryisofalgl K ( Cf:ta- agg% 3%5? ?liﬁlé’n ?qr %maln chailt cohf§imation

of theGlaHbh@auoeRyeien aidt Medk Bi&ies Cl4a: mt)gitel(wst(e p89)].f Alanine is also
exanpl e, esters with 4- aZ|dosaI|cyI|c aci d,

typlcatlalmm%ﬁelfr@mbtqabmt isjthe EN9siseomIEON fAEIOEIdn J uathet étds Aeagemly found
in bOtgi%ElﬁIE o ) s%%ug% I%S%O&S, %rre (ﬁ%lltoglﬁ Ttge f'[_”rot%m?, Lg\nkéﬁ glrr]egl['nan & Co., N.Y));
ChothimlJeMuol.dsl. sSIBON @97®)].s HHamheedubbtitatidn 8ecs not yield adequate amounts
of variant, an isoteric amino acid can be used.

C. Modifications of TIGIT

Covalent modifications of TIGIT are included within the scope of this invention. One

type of covalent modification includes reacting targeted amino acid residues of a polypeptide
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oct ane and agents such as
nmet hyl - 3-[ (p- azi dophenyl ) di t hi o] propi oi m date. O her
wore@pfizest i ons i ncl ude deam dati on of gl utam npCT/ERZN09/039868
asparaginyl residues to the correspondlng glutanyl and
art. resi dues, respectivel dr ox of .
with aﬁrfgg%%d%@w&aﬁ%n s prabl o RN A ﬁﬁaﬁ 29 pidg ehtipsor the
N- or @f (&Rl rQidued 6@%%1(;@55%&%@&@&&5%&@& \xﬁtfh Bift@ctional agents
a-am no groups of lysine, "argi nine, and histidine side
is usehaonsfalieods forQ@ressghiriog TIGF bpeypeptidSte awtaterensmheble support matrix

or surlRs R i (PR B8 byl 4R ET ARLBPs- 378 pig-verse
Comrﬁbrﬂ% ﬁmdr@bssﬁﬂklﬁg ag@dlinahideat ¢ on 1 Qﬁs(@l@)z’oa@eﬁyﬁfl‘f?ﬁ@iylethane

car boxyl group. Another type of coval ent nodification

glutargidehysis, Nr@@mummﬂw@m el ergewplwestpisvitihtazideyséicgfo acid,
0 S iV
homoélll?{ygcgsog%{lgﬁﬁdo%gte?s [H&[dd?n dlgiLctcﬁl 1111@1 Eﬁgrs g&lh a.s% % ering
dithiobR&ubahinvidylglopiasyd) siifumctipad] heildimides such SdsN-moaleimido-1,8-
oses herein to nean del eting . one or . nor
octang, %&cﬁ%ﬁ%rsa%a%?f@v %‘i(Pr%‘?RPhPWIghW&]PRP@%@&E‘&hce TIGT
oD e RE e S o AR LR S fies o
the coenexgmﬂtngcglmamyls Ind @paitylrreadidisngsmeevdy, nplrexylation of proline and
o] tion es that are n resent .in the
tysined g TP B AR et s e BHFORE v, BB ool Of the
o- arnﬁiH 6111f§t0TY3%11{%h Ofire, lAd hREdBk Xﬁig%}ﬂilﬁg E @fm%lﬂ@n 'P%t'efﬁ@

elrns, |nvo Ing a change in the n ture a
Struct:ureomdrMokmslanProbbteles' AW ifh s car@anb® Hedr Sener ranmieb grs 79-86 (1983)],

f l
acery B e Moy e s ebipmatiae B L e Ee e srone:
a%n@th%? %@ %@@ovaﬂ}ﬁ @) di §da@bh 8PHEBMGIPE pABREtide®included within the

exanpl e,” by the addition of, or subspltutlon by, one
scope®if thre myenteon goanmrses aimmnglth@nartefslgébw@sylat@on esterrmaefi the polypeptide.

G RR YT R B plpelis s 1l S B Eh Rigreen deleing

one oﬂlﬁbfeoda%dh)ydﬁ@e @bteﬁeﬁd)uh@ 04 gaive B EsSe arIGHh@ltﬁwoy removing the
| evel , particularly by nutating the DNA encoding the

underlsvemg@@mswtféloaﬁltwre@eqifé@tt@dh@ aéféQSYéqj@ﬁ byrrAemicaH porgngymatic
t

mean SEDRLA SRR ok EPOSARLE (L0 Bt R AP AN Mt

sequef@d DIGHYd Tatédition,ehd ﬁlﬁa@intlhéesﬂpiaymapé bk gesintayle glycosylation of

chem cal or enzymatic coupling of glycosides to the
the nagye Pradsins. dgvo ‘SB%H changsdn dicdigte aod PoRartions phibe ypfious

carbolﬁ%cgate rﬁ&etyg?é)ggsjegﬁ 330 E&%Rcioall'llﬁ%l ﬁ&tﬁ’dﬂfﬁ&ﬁ to 3—8&}% dﬁ\'&g may be

Bi oc
acconﬁﬁi@heﬁﬂﬁy {1icdB g )the zﬁemo\aaid wfuaac. bwheyaillaatmmnaysbe made, for example,

by thﬁgqggi}fogl;qffn %Bstgﬁtzvﬁ&, %tglsg}re 9{5& Sog]ge ﬁﬁt ¢ nle)t#gremgues to the native
sequeﬁé@p“dlyﬂeﬁlhé’(fopb 1ade %&c@ﬁbﬁ&%n‘&teﬁ)o rTI@'ﬁo%e?ﬁdleds amino acid

resi dues that serve as targ@ for g yCOSy t1on.
scqueBrvem aptiatedy Pe okgiedtlirowght dehgisqués lalNé llzvﬂbmrﬁlcmlftrbeby

nnutat%lrgtthé’jl d es ¢ r l bﬁg?ﬂ) 19 | ﬂy Ir)]r%seéé%cgé/d l%aﬁes( S_LUSSE %at gﬂ(gonﬁ);re

gener&dd ﬁlaet’vﬂa{ransla‘w alto tHB3 dé@llﬂ&fﬁrmno L38s: 131 (1981).
Enzymati c cl eavage of carbohydrate noieties on

p&Wﬁ@bmeé%%Ofdaﬁe@ﬁén%@ﬁ inEpbE” piycathehydiate meiches g thepglypeptide

s GG R BT 43505 HERERAE Pt et
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(1987). Another type of covalent nodification of a

pol ypepti de di scl osed herein conprises |linking the
w@oiognapess de to one of a variety of nonprotei NBCEUSR09/039868

pol yners, e.g., polyethylene glycol (PEG,

descriﬁgc%,%e g g ltee g g]nt% gJ//QJSg’O ;%ﬁ Myﬁoﬁte&rﬂ@&é9%’g gnd n Aplin and

Wristdn, 438¢ 087, R&:. BRehddhd pp 42@2@0@¢1§81ﬂ 791,192 or

4,179,337, The polypeptldes of the present invention
w&pnwlvglmfberhmbﬁdmtesdomnesaawyt erothe gotwpapteds may b@accomphshed

d, t
chom Ty e By GRE Y B ey PP S o 7 SPtchS BRI amino acid
residu@h! ﬂlaﬁﬁww\fﬁfgets f‘éfJ gl@'c@syfdﬁﬂoﬁe Ohemiaal @@gﬂrc@)sﬁl@ﬁ&{ teBRE Qs are
fusion of the 1ge ptide of interest with a tag

knowmﬂ g aptand desgi éqh ¥ oviaes by hlakpnedsye of al. sbichiBiaghem.

p@; hsd. §‘§ nerja%}f’ yﬁ@%& 3% e&%%l"ﬁ lo¥n&h" ?18 T’)“F @%hj/%’nezymatlc

cleavetgerdmcmnbshyxfraﬁe hmlaiﬂsmmmpndn‘s dafibe aaaévedm&h@ uesehcairiety of

of such_ epitope-tagged forns of the polypeptide of
endo-jagl @F%giyce%tﬁa%%a&j%ﬁtselel?eéiobyﬁhlq%% et Mﬁé@-ﬁ%@@&hs&w
09875ag pol ypepti de. Al so, provision of the epitope tag

enabl es the pol ypeptide of interest to be readily
p dmioflice typlyof ad¥alenit tyodplicatibn ofid pollype{ﬁldegim;tbsadl héretnaagmprises

. ..antibqdy or, anoth t affinit |x t hat bi.nd
linking dhg PRIVESBIED FLOMeAY & R DG SOR BGPTSR ey TRy lene
glycol @%Cﬁdly&oﬁgkh@g%b&%%&@ﬁkimi%ﬁ@% tHe rﬁag}ﬁ’let%ett forth in U.S.

[ es”i ncl ude hi s

Patenbltibgl 4tﬁ4§t&3dl ﬁé9@6§%|4n3é)l(lﬁlét 4,679 él"(}l4ﬂ9lt Hg9r 4 He, 3‘3f7u HA

d bod Fi
BBIPES Rl REPsherd 15TebOR Thuadid o mi g, &' ¢ Bgy o fomm o
chlme@i&dmbﬂé@ulg R8mpaiting ﬁﬁdl% ¢ fByedaidCandEhke, I@d“ﬂérbb%dhﬁﬁolypeptlde or

thereto [ Evan et al lecul ar and Cellul ar i ol ogy ,
aminosacxEIQUSBES (1985)]; and the Herpes Sinplex virus

5825 5, L 380 90 Bt SRR o

of mtérag wadl g poblypestidenchivil erovides ankpitep@tio lemlt @raritictag tahebody can
tjde [Ho et al. BloTechnoIo , 6:1204-1210

Selectvfgg@ﬁ P, %pl{@ps Q%olﬁ eepgalbepieseent [ﬂk?a%nt“%% @t cagpoxyl- terminus of

the po?%ﬂl ?ﬂ&@of infePcdt 191?6 S%%ﬁ‘en@é%?@&cll epﬁgpea{aggéd' %Hﬁééhf fhe Eolbypeptlde of

ope peptide i nner et
interestkai 68-detsdt66 ufin9ad phtibaalydighinet the tagegmodyptptiga. ohlsoprovision of the

.. _peptide t t z- Freyernuth al.., Proc | . Acad. .
epltol%égg é*@%}&sa'%%%%@%“é% méef@“éé‘) ﬁe relaﬂﬂ%ﬁuré‘f FRANRITEIY Punpcatlon
using ﬁﬁhﬁ@hé@nﬁlbow &r %Itﬁe% ke dTQH?rﬁHJ RatfRYhA (Bﬁﬁfs it§ ﬁle%pltope tag.

fusion of the pol ypeptide with an i nmunogl obulin or a

Variopatagipelyipaptides ghd theafremcﬁlmﬁm(bgd@b ateiwell Irerwnainisheyait.eRxamples
d to

1nclu({ﬁ pl%tljph glgtlélﬂg gl?oqy%e 55 B(?r]it})l-hl%ct 1ne l%!%lﬁg Kpd)%éels- y)[ 11%1%5 ?ﬁ AlHA tag

polypé@icQind @ aﬁﬂbdc@@2@i59[@%l@ et éﬁh &1d19CEUBiONSS : PrBEBIGEIN 988)]; the
include the substitution of a soluble (transmenbrane

o-myqf@eenththeeiids 3d7.drE 0nGid BY a1 #tibogics thopsp oestat de.

{3 | t
e b1 ol S5 ORI APBLIR MRS,
glycoprocdinDagDX) gy dndrigentibdl/ [@abor€kidet abr Ptdﬁcﬁn inpmecring, 3(6):547-553
(1990)]. Other tag polypeptides include, but are not limited to, the Flag-peptide [Hopp et al.,
BioTechnology, 6:1204-1210 (1988)]; the K'T3 epitope peptide [Martin et al., Science,

255:192-194 (1992)]; an alpha-tubulin epitope peptide [Skinner et al., J. Biol. Chem.,
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CH, CH2 and CH3 regions of an 1g@ nolecule. For the
production of inmmunogl obulin fusions see also US

w@atentesB®. 5,428,130 i ssued June 27, 1995. D.PCT/US2009/039868
Pol ypepti de Preparati on The description below rel ates

266:1 SLTES Ko I P ek e TRt Bre ire vt .
Proc. 8@t b4, BEi. DMl &7 %335i6doe00djng the pol ypepti de of

Interest. Tt 15, of course, contenplated that '
alln e plegrnatercresttiodisentth clninerie mwdédulkmeymompriscrefusion of the

polsofiatie G el Gt Syl PR PRl PR & i B For o

bivalddt QCEdhOYhifhefi€ &lol RARE (al6 réféAtd fSisanUsi RGN heSin PN ASH a
techni ques [ see, Stewart et al Sol i d- Phase

e.d., . R :
fusiorpeewid bretoghe i eegien 9fg ay 1eG mleeran Tl g fussns Fickably arslude the

substflgh S ARGty o OlLRBr iy ol ord

polyptistidedn il af attlegsh heugRbRr re Piyn adthomrad [omolebult O Mbd v
synthesis may be acconpl i she for instance, usi ngvan
,hlnge,

d,
embogiganf. ke BIrpYsAE i Pepen weludgnthrdstaret Hepad (1. e
I 0 ! H 1 o 1 .
cit, E8 43100 FRRLRALNIRE i 881 IRRatdf B muncsobi
fusiors\snd hles UsSdthtas paax: 4488y 3dsduahbhvoe 3éd1 99$i ng cheni cal or

enzynmat | thogs to pr.oduce the full-length

pol ype .Msﬁﬁ% it @H8R of DNA Encoding the

Pah¥ RERYihHEN FYOWEBGRRY ipichafi PRI progR LA ST 9619113&}5&1%?% ciifeiing
be obtained froma cDI%A library prepared fromtissue

cells tmisfoamed ot Bapdeselswith hacgot gopepning enuelRivracih dncoding the

e ess it at a detectable |evel. Accordingl uman
pols B GRRBHENG 't ReSory bt K b ATROLA esibpds Wb are wel
knowR B fhic RedmbY B8 eAptytitd plepat YoRhepadced For @RtaR¢s e polypeptide

ti ssue. The pol¥pept|de-encod|ng gene nmay also b

e
sequepgst, af pPrIHORY batcal. geaydia rrodudse by yliset neptigmpimthosiprsigtsplid-phase

technlﬁl[lgs?[g?él‘,' rg?,csgtgw%é etsag.?g8ﬁ'@-ﬁ)l ﬁgseqiél ﬁh&é %@ﬁ% s?s, g%.ﬁtag?e%hﬁkCo., San
Francand,i o di %9),tMeitrifel 0] XpephetleSay., 832 GORISH & 02630k sInafro protein

at | east ahout 20-80 bases) designed to identify the i
synthesiaybe prtapedusipe mapwalieeinaduss On By agayiion ¢ Automated synthesis
e 2GSRI AT AR BIALEH Plp i Smhsier roser
City, A0 osidg memy fastucdr'sasstoies ons. Béatious pSaivis obthe gblyabptide may be

Mol ecul ar. Cl. oni ng:, A Laboratory. ual (New York: I
chom iGNy S R iE0 T ApS e ¥ing SRGF gk SHryBitapr ads
produg@g{égug_%é%gpb@gﬁ?ﬁag gene encodi ng the pol ypeptide is

to use PCR nethodol ogy [ Sanbrook et al., supra;

Di ef f enbach let alsolatipaR{ BN Ardincoding tisdlohypepiidévanual
( Sprdn rbor. Laboratory Press.. 1995)]. .
T By et PR b oy e Kbt Ry orary

prepa@Anh tisua bylicvEdeo 9b§s@ﬁﬂ@ff3@%épﬂﬁe SFINANGESo SHireGties a
as probes should be of sufficient | eng;)h and )
detectgbleflgvel - efetoydigabymbiygen RANAKacoding die pebgicplidescgndesonveniently

obtait{&i rﬁlo% 4 %BNATﬁﬁra%l ﬁrg&ﬂgc? h‘gl%t ﬂLgr?ani tRssitd. efﬁ@o%@'eph@@%ceo(aing gene

may also be obtained from a genomic library or by known synthetic procedures (e.g.,

automated nucleic acid synthesis).

Libraries can be screened with probes (such as antibodies to the polypeptide or
oligonucleotides of at least about 20-80 bases) designed to identify the gene of interest or the
protein encoded by it. Screening the cDNA or genomic library with the selected probe may
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such that it can be detected upon hybridization to DNA

in the library being screened. Methods of |abeling are
wowedo/1kgsswn in the art, and include the use of PCT/US2009/039868

radi ol abel s i ke 32Pl abel ed ATP, biotinylation or

| abel i,ng. rid on candjtion ncl udj
be o AR NGANESF ARG TEBHS QT HERHC el § by blhgular
Clonih® ASRARSA8Ky BlanBdl- (NeWIRR: Céﬁ%ﬂ%%ﬂ)&i@%bﬁk&? P'r&s 1989). An

Such Tibrary screenlng met hods can be conpared” and
alternaﬂwegfneajls t@isotateethe lgnm/wncsélqg ¢ncpad yrippids isttedis@RGR methodology

[Smn%p? Ia Ie in ISEE gﬁgéeEEEQESUCh§aE]GEqBa&9 orl%b&%Spﬁng

Harbo@lﬂabglratdrper@mm%?m d or nucleotide level) within
defined regions of the nolecule or across the

f dihp F{X@lﬁgk@ﬁ beleyidasergbectaehnigued éeraeracniag asiivy hhfa'ctrhoahe
oligo age:éﬂgé Rl fcegrséle(gg(gasaﬁroggs o {élka%n% ol'i}g{ét%!c tnt {gﬂg sﬂﬁic‘f’ently

unambl(gﬁ@ﬁ;ﬁhﬂgfalsebéﬁﬁ&i a@&hdﬁumﬁzege mhmoﬁgd)mbta@nde& prsﬁeﬂa(bbt hBeled
deduced am no acid _sequence disclosed herein for the

such thatrisean hafietecisigipon hyheéigaeony i DNtk fhedBrarabeingrrgreened.
Meth&fs'o@“?afbeﬁﬁ% %%Sweqpk RN 6% A8 i8R ho ggie o BB Pe p-

et aI., pra, et ect precursors an processi ng
labeledAER, Mniirad&&@n@fr enlﬂhdk labe tngddybinidizahaw eoraketdons, including moderate

reve transcri bed into ctlon and
string by R ST i BenGY. At v ist b SipiooRe fig o

t sapehestiacht@ledtin 3G lﬁfrﬁ@‘%ei’é‘eﬁﬁlﬁ EAIRKR %hﬂ’ Be @6mﬁér@dl‘ hihtWaligned
vectors descri bed herein"for polypeptide production

to othanlghown sequenges depositadeand; ayaddble it pubdia datababics supbdis {Geadank or
sel ectin

other By BesRRlge e, ST iR TR SRt R RuBE 1 pp pucteotide

level)dﬁﬁhlﬁ aeFiRAGUEBRESE thd AR ldultdtraeros @ idiflill Odtisth Sdd@bn@%an be
nedi a, tenperature, pH and the |ike, can be sel ected

deterrblyle@ Keing Ricthody kapwn énthewrttang as dessabed bscgiar i nent at i on.
“%%chﬁczih \Rﬁé ltelﬂrln 8@(11%%5%&1181?& 2(% ﬁ&?%? ? #Q%é?qlng selected
cDNA:uﬂ gdmbﬁﬁc nararlbsEus”ngmd dedudv amahd @uid @hbn&l discbssba dbregyfor the
a aftlc Approach , M, Butler, ed. (IRL Press,
first tliIgg RECcessatyr BYRE éqnvgptlon Qﬁl;ngr e%@mroeqdures as described in

i
Samb?d#’%%i%‘ B e B e 0 pRR PG S IR that may
not have besareyefsotrapscaivpd eyto GANA., CaPO , |i posone- nedi at ed
and el ectro oratlo.. ' Il used,
transf or mat on | Py eehni ques
aIPR)rsP&'llb afardrRfealhr %hif‘érmeﬁ‘\ﬁltﬁ: @Jq?rbéémnt Jr%@&tﬁﬁ?g"%ctors described
enpl oyi ng cal cium chloride, as described in nbr ook
hereinefor aplypeidsrraodustion hrd eyl bipest intdopyentionglaviéni et ny:dwgeeldlﬁed as
appro{)rl%?%@?@% I%t ]grsomgéeng eglfglct?l}r,]gdt% gorllrlrle s Obarcatn%eprhf%mg Z;[lllle . genes
encodil @Rt d6tcldScqisoshe Stici R Greleyn &fians, 8tichads. medagReémpetdtugel H and
( 1983 and V%) 89/ 05859 publi shed 29 June 1989. For
the hlwaﬁ%mbq wiectsd byshewleiHedirtisaotithaut undeg experimgatation. cingeneral,

pin BRI 59 STl AL AR, O curc

can b&Gonad & Maspedias (Gl Bisttwhhdlagy: cePlactiesd Appymtie V. Butler, ed. (IRL
transfecti ons hav? been described in U S. Patent No.

Press 419§éba@1%mbrook cta

Methods of eukaryotic cell transfection and prokaryotic cell transformation are known

to the ordinarily skilled artisan, for example, CaCl,, CaPQy,, liposome-mediated and

electroporation. Depending on the host cell used, transformation is performed using standard
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Transformations into yeast are typically carried out
according to the nethod of Van Solingen et al., J .

wW@Baw/126688.30: 946 (1977) and Hsiao et al., ProcPCMNEE1009/039868
Acad. Sci. (USA). 76:3829 (1979). However, other

met hods for |ntrod [ into cells, such s. b )
technijes WRAONHAES GisHF R o ﬁ% c&p wmsﬁaémaflﬁ %?PIOHE%P%P}“&Y chloride, as
desanE@hPEpeln%%Bolt ssd)! OM td cl R8s rats s%en&ﬁlly"@sleﬁqgit ﬁ@ﬁ&yetes

e.g., polybrene “polyornithine, may also be used
In&dvuwwmmégnéthWqmésmﬁﬁcwvxansé@ﬁmmn ﬁhumﬁumﬂﬁne@@hmﬁnnceﬂsas

descn?)i(ggbgﬁ%\ﬁ ate %%&ET _e% 1@06685@5 q&é@/ (%\8@ @Hélssglggag J1§113671 989.

For m@ﬂlm&an c S Wikd i stehSdellGRdIlsSthe Qﬁlcﬁin@ﬁhd‘sgh&é pEXRIIRESH A@thod of
he DNA in the vectors herein include pr okar yot e,

Graha}ﬂeeiyt vangier FbgMeploghiked 4T &5 ePrs) caslheteaml@veér Sleagrpbpspscts of
mam@ganuc%ﬁ hB*iv{tsy%% t&gsfecﬁ&ﬂsth%?e b o&é@&%eﬂ i 33 %?é?lt ﬁl% §.399.216.

Transﬁimaflaﬁaﬁtoeydaﬁ%@@pidaﬂﬁ cmleﬂioucmcbrdlﬁgatbltwﬁleﬂiodw |Vlan Sohngen
trains_are Publlcl avallable such as E.. coli K12

ctal., gy Bagtn AP Hsiag)al . Eroeo Natl. Agedz il (b, 763829
(1979? 1H§§V@er &h%ﬁﬁ%ﬂhgést f&?L ro%ém%%ﬁﬁﬂggcé?s §gc'?_?1)as hulRar

ATCC 5 er suitable prokaryotic ost
mlcromgédtmn; ¢ledtrogperaioh raoteaiat mt@@s&ﬁlsmmoﬁnﬂamteﬁs cdibsr ol yations,

coli,. Ent erobact er wi ni.a, Kl ebsiella,
e IBPT s PSS HBING! T T80 B Soca BT TS EBHI I Gipsfomming

mamn%ﬁ{aﬁl%llsaase@Kgown SeA1!, MidtRod¥ah FRSGANB oy, 31'8@ ﬁhlﬂel (1990)@ad
‘Baci | Ii such™as B. subtills and B.

ManSOlﬂr@heh,lm 8384332 @98B).cheni fornmi s 41P disclosed in

Sl 0 P s 05y G Blhing REPNA TR USERA Bl e

prokaiyfoe, lybdst S hathcy BulagydieEcl lsh &itht 1 8ptdkagotcstin@ide BB hdOndt$imited
one particularly preferred host or parent host because

to cubjagterig, sgcl @ﬁﬁ&mﬁégattwg ©F Sirgmfpepitive ergeBisprnior rpeoduct

Enter(g‘t% {E'Fig%e%te 58&18 8 lj? ] F E t&?z m&% a?eefﬂlb']_.l%ﬁp 19:?1\3 such as E.
mn SnpUNt yt|c ENZYNes

coli KSR rserhin M\B’IIZD@ (P&Hy:(blél 4114)3)1 Ei @t X077t (haeC al,g8Neki eoli strain W3110
mutation in the ggnes enc dlng protﬁlns endqgenous_to

(ATCLive - Had nd {dtH2 4R A 5059 Ol Shisy %plioukéqyea? gt eells include
Entelré?‘tpdlc{erl\a/t\g;e'laégué}t é:s%slahér%’za \@fg Clh CJBQSE vﬁ 9,61@%%91%,
: co WB110 strain 9E4, has e

ProtenoSplnetrellgenot S@mordiuiyphindrivk, Semdzllla OB, Sb@rasslhnmmescans, and

O A R DI W T

discloS&d in MBLER, 730 Hablishdd E@Apm i1 6%y hﬁs%uy&ﬁo%mnb@asep aeruginosa, and
genot ype tonA ptr3 phoA El 5 ﬁ ac) 169 degP onﬁ%

Streptoygges MBekeagxamplesgiad 1llum1@@at @Ir%am lipdBre. Sthsiie W3140 is one
partlcldltarlg pred f3 rz og% 016%8,1‘61‘3 8 %na 8% I1tnl|s L ecélltnfglan fj ll%hlb forrrﬁ?cgn{bmant
DNA @ﬁfdu@ﬂ f@ﬁﬁ&rﬁat[tfn@t P?éf@faﬂllysﬂlb 05 echei | ReddeSs ni'_ﬁ@hfam Ernb@nts of

4,946, 783 issued 7 August 1990. Alternativel

protea}yti¢ gnzyeichober rMplconir#y Wal 1§, maypgrmedifisd Iﬁ@e?%?ﬂﬁ &128netic
rnutat?)%' i tlpﬁée%g? I?C%ﬁlnggnkcgttref;lgt%ﬁdo%fl g'tltleal%s? Wlldpeﬁq%llés o?uch hosts

cro such a
including Em&ﬂlzt WGS]; 10 strgn 180, whizkthasthe csmpteaé:)g@ocypenomg Er coli W3110

expression hosts for pol ypeptide-encodi ng vecto
strain §§écwg}cé%ﬂ% complete genotype tond ptr3; E. coli W3110 straln 27C7 (ATCC
55,244), which has the complete genotype tonAd ptr3 phod E15 (argF-lac)169 degP ompT
kan'; E. coli W3110 strain 37D6, which has the complete genotype tond ptr3 phod E15

(argF-lac)169 degP ompT rbs7 ilvG kan'; E. coli W3110 strain 40B4, which is strain 37D6
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cerevisiae is a commonly used | ower eukaryotic host
m croorgani sm O hers include Schizosaccharonyces
w@orbadeBeach and Nurse, Nature . 290: 140 [ 198BQi/pSHB9/039868
139, 383 published 2 May 1985); Kluyveromyces hosts
with @%ﬁﬁ@gﬁggﬁ%aggtan@e@égeéggn A eer) ettgbaéa]l,]E acé)lz Sga]él haVng mutant
perip lhﬁﬁifc 'g?ot@m%cﬁﬁed (B3&8 BatcBRG 2/ M6, LOUVKIRE @%Jgu@tt 19@'0
acteriol. 154(2):737-742 [1983]), K. fragi |
Alterr(aAV@@, w2y Methods obelogiagi ¢gs PCRTCO!S nOdlsl)c ackd polyrnerase
" rpb (ATCC 24,178), K. waltii (ATCC 56,500), K
reac I(BH’S g@ﬁﬂ {'#bl¢-um (ATCC 36, 906; Van den Berg et al.

Biip AdREHNRI RENaryotss, bﬁﬁm&d&%)c}obe§suémrfn@ﬁ1@ﬂ1taﬁ@mgl @ngdast are
K. marxi anus; yarrow a (EP 402, 226); Pichia pastoris

suitabjqeponigg opgrprestandiosisganpe Emepanc-engpdingaeasioss. Nhasce blioBl ces

cereviyigh 1 ESGRAIHLL SRR RMer RN Mo, [REGPORRELIR RS fhoh
Schzzdsezadmr@nyces P&hbe TBcabR 5 B3, NAQRIPIO: 1$or[\1\mqj BP8%383
as Schwanni onyces occi dent alis (EP 394, 538

publl%ﬁ%ﬂul\éfﬁ/eb%) Klewresparces @9@5 ( SnBatent 4525t Likegi et al.,
Blo/Tgéiﬁl%lgﬁﬁgcsgws ﬁ??ssg & J ur)%?&étl é}m@g By PARlRS eBY4574;

Louvdhspert gi 41l, isBivostad., $54(R):A37-A2 ﬁ|9ea|])aﬁsfr@m (m@ 181424), K.

bulgarli@fs(ﬁ&?hgﬁéﬁﬁ@wfﬁm TEBHICC I 285 Ko 5T 18T, 6.500) K.

droso }%ﬂzdrszm (@rc& 36,96%;0%n (@Berg é\caadBlo%behnU@&v 8135 (1990 K.
-1474 11984]) and A. n| ger {KelTy and Hynes, O

thermatolemm,4%K4mgw{z@%5wrow@t(ﬁi?l4@@@6@) d’lqimsmora!r @P 183,070;

Uk LS A P o

244 2%nﬁf@aro@malc$&ds@ gcsosfe cHansess Nutl. Gandisda, UKL oredosnas263 [1979])
Pi chia, Saccharonyces, Tor ul opsi s, and Rhodot or ul a.

Schwannigmysts susB e ﬁS‘p/eW@we@mJecgs perddenigles (ERSV1588 publishe 3 OCtober
1990)gEflalentbiE Rt A8 s T MO oz AP BN TokBetagien WO

91/00B&BputtBheds 10 Dinuhdyel 99Xp ﬁﬁ@ﬂkﬁﬂﬂgﬂhs bbstearyilagtdedidulans (Ballance et
pol ype_tl de ar e der| ved fromumulticellular organis

al, Biaghda i B 268 S0 13 o SiTpwa st dange6:205-221

[19833‘*1@&0% H quSP deﬂa AR4d. 3¢ I%Jggdzﬁptlﬁ’f@lﬁﬁ[r} 9%@2\&4?&14 RRer (Kelly
es 0O usert u mamal | a otceII
and Hyhese EMBQ Y de47®q479d$%8iﬂhrMeéwlatm[wye(aﬁH@)e sarteblC©BSrein and

includiy i B0 A Br Y B0y O MO TGRSk L8 the genera
consmﬁhg%w@mnym ICCnbiANRY LA Hi2R3, ScckD3n&&s| Borulopsis, and

| oned for growth in suspension culture, G aham et
Rhodetprula JA. hs@fspefclﬁglsmm@ah@gm{ eePmyry oftiin elogs dfameastemay be
und YRGB LA, oLl 0, Tt o, NI

(*SM% blé/hbsh!%él,lﬂ othe JRpREGEN o aZ&ﬂpc(l BY¢ arclhieraed fr
l un acells (\/\13?8 eAT SCCIIl_O7%l)ya&G%liJrran I?i%%r caeﬁels (I—lepon[1

multiegulapprezoay: Expaples of a1veeishrateyrcumsiude wrctosisezh as

Drosdﬁgﬁ%s%ﬁcgé% gﬂs‘?a §§ié§§we as B [a {&?lkaﬁﬁﬁﬁﬁfe ﬁf&seﬁ@%aénmahan

host cBlliaed inoldaQtindsehafister d%ag} dGHib) & dWeO8 atllsT dorepkeiic examples
inclucﬁ@orﬁ@y kidney CV CDl\Alne tranes no?‘rrnneg by S 40e(E((:)oSdl7 nﬁgl" 88|8/P?Le lloébll ;e human
embryonic kidney line (293 or 293 cells subcloned for growth in suspension culture, Graham
et al., J. Gen Virol., 36:59 (1977)); Chinese hamster ovary cells/-DHFR (CHO, Urlaub and
Chasin, Proc. Natl. Acad. Sci. USA, 77:4216 (1980)); mouse sertoli cells (TM4, Mather,
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inserted into a replicable vector for cloning

(anplification of the DNA) or for expression. Various
woe@voe®sar e publicly avail abl e. The vector nmapCT/i82009/039868

exanple, be in the formof a plasm d, cosmd, viral

iol. BihneE24g Sl e hier PGt inBh St dbtCed G U pupgn tiver
cells @fepREDERHBOES; addMmORRSE BhmaNmbs (VMNBEHERS2! ATECANCLS51). The
appropriate restriction endonucl ease site(s) using

selectiomat i aaresorkaomiost eelt aleamed tocwidhin dlomgkolh enths art.
general |y i§C|UdTL‘th ar e no%.l;nﬁt-o_ag gne or nore
of a signal “sequeite e or g0 FepErea on, one or
MIhe niBEKQkidIeRETDNK of BRRMGE DNA BéRBEing PoRpepiicahay be

, and a transcription termnnation sequence, nstruction

insertegt ingqq repbireble veateyrfer elonngi(mmplifiestion of thedpHAdpr foexpression.

- S - i j i Qu i.ch
Varo RGNS BP0 R 00 SR AUEpURbre
plasmix® cpsroducies pagtddTior plael YThe approptiyte diucletdceid scquéncangd be
i as. a fusion Eolypeptide Wi th a hetero] ggous . )
insertpni IS VESFAT DAV RICtHRY DIPSCHISS JA N aly & igperise fgp an
¢ : o : h
oof ECERLR IRYNRE, SRES L CARRIRORSIL B L k"
compgener gingratlpéndudpnbiit sse gotd nogedtayordeoranaomwpoenentl wfjudnte, an
. .vectqr, .or it may be art of tﬂe
Ongl“poglr?&a@ﬂtl% QN8 AL B P BSRAS TS5t 2 LIS B Flemant: APEPRofer: and a
transc¥ipabPlermfaBos s&fRhceS RUHRREQIINBY sBRate PERKR LY Rhinfhg one or more
signal sequence selected, for exanple, fromthe group
of thegef caniponghts gphaysprrodpiddigagen tegkmiedsi whigasis knpyp to dre skilled
" heat-stabl e enterotoxin Il |eaders. For yeast
iS4 ecretion the signal sequence may be, e.g., the yeast
| mye Eb%@pti(ﬁ&ﬂ@fbe Bl d fréntindnBigaRE ofliy iglettd, BYt also as a
~ Saccharonyces and Kl uyveronyces a-factor |eaders, the
fusion palyraptide séthiageérrolegesol meptde, vlich maphoa sepyl seguence or other

. iy : S

polyp Rl VAR GLORE oL BBHE e RO fr-uB RS BEBthHERARHARS:

polypsptgiealln deseili the dignal 38uGHRE h3fy4f ausblponbietdf ke Wewenddr may be

o par AR BPG CHO EdaN heins BorSUBIORF SREE i enal sequence

r ' i u :
B S R Tl S B BT e MR P BB of theyalkalne
phosphstawd, peicidleisetlpp, \or heateheabde erBabtoxexPeslsisoroapehst secretion the
. cloning vectors contain a nucleic acid.sequence.that

signal QB M bte D1 S0 PP a s v et g (neltding

Sacch%%r%%_‘e?&hcf‘@%v%%ée_s =B r ISAVRNGR SatRE Bed¥ibld KNOWN PARA No.
a variety of bacteria, yeast, and viruses. The origin

5,0100R82), ephd¢id ahosphatascoleaddigthplCasiidinp BR822nylsscslaadealfER 3621 79

.nost gatjve. bacteria,, .t lasm d.originis
pubisB ¢ e TPOFP Geaé e adroar e o SRS ghilisheds O fovamber
1990. PR A Rali AHEMOMIpEddSion MY ATaliBPMEnA s8qa 8 sUhay B used to direct

cloning vectors in manmal i an cells. ressi‘on and
secretegingrithgprpgadn,oreh ¢ dignal ygsjugades y?roa:romaﬁtﬁf polyrdptided @fithe same or
lateJENE al so %erne a sel ectabl e marker. Typica
related Gl g Lol adetEgrads

&'ns that (a) confer

I BB &H:NELioh Anad BidnRigOtdctoss &nt4ih BN cleR¥dcitBscqBer@e that enables the

anpicillin, neonycin, nethotrexate, or tetracycline,
vector fg)replicate in one or more selected host cells. Such sequences are’well known for a

variety of bacteria, yeast, and viruses. The origin of replication from the plasmid pBR322 is

suitable for most Gram-negative bacteria, the 2 plasmid origin is suitable for yeast, and
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conpl enent auxotrophi c deficiencies, or (c) supply

critical nutrients not available from conpl ex nedi a,
we2@9/12d68& gene encodi ng D-al ani ne racenase f OPCT/US2009/039868

Bacilli. Exanples of suitable selectable markers for

. manm Ilan s are those that bl
varioy gaRl P Bl GAP. op hEaKy BN Y5V LT tpefithigr cloning
Veaoﬁqhﬁgﬁgﬁﬂgﬁlgngodlng nucl ei ¢ acid, such as DHFR or

thym di ne ki nase. An appropriate host cell when
wibixgressipe a@HFlleng Veﬁptsoylédyplsalt}r@n@-ﬂ@ selbdtianj geae, also terrned a

select G eent Typic % o1, ge )éh [rJoqrEdthaa? pr&% 515?
%@Sﬂaﬂbéd Eﬁ’/ N %{5 nﬁls KEEe et K 48"

antibidtlcsod beher 193N, . g abiipidi Bl ﬁeos@cﬁctnh&mot&&a@ a‘n%trat%@lm@ (b)
east is the trp\ gene present in the yeast glasn1

compémm Jspirapiie dabcianciey or (cméqpp,ljécrltlczlggutglgn‘r@ ngt7gypilable from
S et 4 er et al.
comp@ rlllgedrﬂ%g %égg%?fggg??cﬁn%é i Iﬁné fla%érgl)éSe f;gg %QE P a
s@ixempleonf Si&fab&rsefe@fab& rﬁmkaz@tfoﬁmalanmh@fﬁ colBasé thosetiangnable the
the ability t row in trﬁPtophan for exanple, ATCC

identiNgationad 7611%"?0 1t §0 ‘{a}j%H% I@éﬁ)@pfl%encogglg@c](eicgapﬂ ]such as
DHFIEES ng%dlﬁgkﬁﬁgge CAIQF]?IHEP%E&B% %el'f'%@rll L)ledCt?%\J:e BHERSs em é)loyed is

ter operabl to the polypept encodi n
the CHOOJeHIlme aieﬁciesteqlDHlE:lé attovigli peparedﬂhﬂ\pmpagdtﬁkassdescrlbed by

Uneu P2 RS NG RO G0 %% 20 1! ABRLETS bl g for e
in yeaRf RKR ¥#P1 b&ncRdest e y@l@t Islslﬁmla xhaifi %@ﬁco%ﬂetla@m%ﬁe 282:39

ronoter Systens [ Chan

(1979 1GMgymarGs sldGEne -1l (191%1Iﬁcéemp@831a5,£@g(§19(?9ﬂ (1980)]. The

1 08 BB BRI R R B  RHE AR o SR BRI Sty to erow

in tryfbp 2, F’o?@kam%l@dAhTEbTN@ 40966t PEB4-3 L[y:dheasc;édaﬁcg 86:12 (1977)].
pronoter [deBoer et al Proc. Natl. Acad. Sci. US

A,
gdixpressign erlctasslsl}tpg VErteRrarellly Gopfains eramotpreicerbiylinked to the
poto TSRO R e MR & P RATRIARC PO
rmmgp@bwbﬁp&mdagofﬁmammﬂesmaku§uwkaﬂwﬁmamoﬁmmmn@n&mqwae@@&me
for use with yeast hosts include the pronoters for

with psolgﬂﬁb%tmwrsye@%ft BePringtamasagndaciase epmafer sysems [ghgng ct al.,

0 ] 49! y
m?@?sm gt%§§7|8.%’, é%edd%ﬁ%\%l, égtrureiag Egag ,(yd;:@hh%ﬂ(%lfgeg@é?ﬁ?atase, a
tryptopidr @l prddh &tehsRicat [Goedddl /NGO AC18/Ba4l,,8:405G1(19%0); EP 36,776],
ot el Y e S 9380 NI i s,

80: 21%0@9@33;0 h%rg@éf%se o pepstr & spémssa%}%ﬁl IR & &Bfre-Dalgarno

ycerate nutase, pyruvate nase,
(S[))mmmampbpspMaﬂembéunwbiHéAemh@ﬂgnmghmmodes|sonerase

a d gl uco Q her. yeast nnters
" RSoRplr &l RGeS Tiad RGeS TG DA dava cdyls the
pmmété@r}@m b%@ﬁ@gl(j@é’l‘&t& Qkﬂa@@' [fbiyzeg{aﬁ\/& Bl coBgHitdRRS, 259-20713N8980)]
pronoter regions for al cohol dehydr6§§ﬁ§§§_2_

or othplsgi(yyqlmchqbrmyme@[Hamed alp 08 Rizeg r7atix (19€8)e Holl ands

A-.I‘.- ;‘

mioctE30E) B ORI LS SRR E G 28t ense

hexoKiRSe. qﬂ@mmeedd‘c@fbomhw§Eo@n6fr@@b1aﬁmsg1ubﬁslele BiafspBdte isomerase,
Suitabl e vectors and pronoters for use in yeast

3-phogplipgbissiagnmytase, pyFHvRErkigrss cFipspdosnhatepsommergsy phosphoglucose

isomerase, and glucokinase.
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Pol ypeptide transcription fromvectors in mammalian

host cells is controlled, for exanple, by pronoters
w@bdoaiiesss f rom t he genonmes of viruses such as PpoOI/ys2089/039868

virus, fow pox virus (UK 2,21 1,504 published 5 July

89 adenovi r us ch a enovirus 2), bovi }
pim T|YS7R PLATRQIETS: ‘3510 ATSE E‘gﬁ]ﬁ PHPTPRIETS f@%{ﬂ@ﬁ@@ adfitjonal advantage
of traﬁcf\;ﬁﬁ&%’dn&t‘éﬁed ’Bf @WE leSndBids, WS tﬁ@ﬁroﬁd@r@@géﬂﬂ 1% afBhol
from het érol ogous marmmal i an pronoters, e.g.,
dehydtrd!@namz msogytonimoere (bracairphomhaﬁﬂSg,l @lgtﬂdnanvepm[mlee assoginttd with

n1he t shoc ronnte d, su r ters are

nitroggh, LAt “GiF o PR, S raRleR i S FanE TSt BREER Gindish o
enzyn@fs r@sp@hﬁbl@ﬁﬁﬂﬁh%etahﬁ ghRtReRiliAGoRY Shitderectitk aid/pofdters

may be increased by inserting an enhancer sequence
for usp gt yeaphexpyession are frtherdosersbedrie EP 8.60t i ng el enent s of

I t

o B RR s ARih A Pkl  dmtR K URE R soof, o
example Wﬁﬂﬁ)tm ebtamd koawihe bemmdssfivalubanugenssol {@hobirns, fowlpox

el ast ase, a-fetoprotein, and insulin).

virus G5 2e)11 504 pﬁéWéﬂ?éé Jubh k98- | adenpydrug fsush s AdeRoViug A dovine
paplllgl'ﬂﬁ U tavianGE C|0H1\é.IVrlILdl§ y?@égﬂcﬁﬁrgk NGl gﬁr&shﬁ r})%}{ﬁg 'B virus and

ancer on t ate si rep IC&tIO orirgin
Simiag BArkGO-(3Vay), ﬁtolrteheﬂyﬂomgaahmmma]lsn earrhoter @pptheractin promoter

enhanc 1 he enhanc the late side of the
or an RGP TOPROICH 21 St a S 09 M LR £ A FHER promorers
meco%ﬂﬁﬁﬁ@%%ﬂﬁﬁ%hgﬁc§g|y&&ﬂslntO the vector at a position
to the pol ypepti de codi ng sequence, but is

p rTeftDéﬁIaItﬂO)ﬁ dfadaNAdngeding Hietnol¥epfi folmr hl@bemm@s may be
n vectors used in C .
1ncrea(s§/(gé% {nsel.? s ap en]ilaﬁlggrcs(equ%ﬁcgm klé r Eﬂﬁamgﬁrs aB? 01s-act1ng
clemeRACIrERN £0usa@lly sbdut BhOT e 30mbp! thaehdt BharprongRASBkase its
will al so contain sequences necessary for the
transcfigfigh. nikans ﬁnlaﬂncerrSﬁﬁWi:wp dAVmewWRdFong mmmalwinrggnw{@bbm
elasta%e N[%Hgnn &k fég}%ﬁf“enrf l%rsld %{sﬁhn ot ryghcsaﬁg,t ogvevgbl Ig%fgqu?Pse alenhancer
from £ bkl 81l Qhruy. Eﬂdm@%ﬁwmﬂe eHNAB40 élﬁh@ﬁ&r oBIhORE side of the
contain nucl eoti de segnments transcribed as
replicpénnyeqin (brat QQdHQ)a@Prénglegﬁovlﬁ@ GaR PaeT8Ptat ethapestt fhe folyoma
i t
enhanggr cg]nhtﬁs vec? gf {S?lfg 1&5{: {))19%1 %1[881 aéigﬁ Vl@% elﬂ%an%&lg The enhancer
may bad;pht@ttmtmrthé Oedtbreat aypobinies i5Sord tathp pbiypepidedt®didg sequence, but is
interest in recopbi nant vertebrate cell culture are
prefergblydpsatrelptiarsiteat EomEhepromoter. Nat ure . 293: 620- 625

( jﬁgﬁ\:'eésm a&%@t‘% B?éldllglle léasr%éj%gstt g%l?s%%%a%&f%ggi,(iﬁge%g)p;lanlt:-,%nimal,

humadnpnuticatad cdhy fixrpodss noticGnkr argahishisgaill aso enddio |Sequences

neces GBS 6: By L EHFT DRAR SATHBE FHABITERE FHgnNaY Hsreauences

are colﬂ{rﬁ&ﬂly B%ltagle%@ﬁtthé ?taﬁd td&@as‘icﬁﬁﬂj?g Rt R0t re@ﬁlﬂ@of cukaryotic or
honas, Proc. . ."USA. 77:5201-520

viral IPNQS oy PDNdot Ttblesft ltegwgs e@mnamaleyfsqi@segn@nt&tmnsqrthqd as
hybri dj zati on pro el ed..probhe
polved St ARmE i keBR PR AP0 CRRp G PGy pepice
aStilllwlﬁBr fctig, RRtRIPhONed cthaduieBR HesRPkide to the synthesis of a
polypeptide of interest in recombinant vertebrate cell culture are described in Gething et al.,
Nature, 293:620-625 (1981); Mantei et al., Nature, 281:40-46 (1979); EP 117,060; and EP
117,058.
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speci fic dupl exes, including DNA dupl exes, RNA
dupl exes, and DNA- RNA hybri d dupl exes or DNA-protein
walaphax@ss The antibodies in turn may be | abel PAT/aRIN09/039868
the assay may be carried out where the duplex is bound
to a surfaci SO [h@t u-on_the fornat on of dupl ex on
the surface, B :t A ST
d'@%h@ Am! ?ﬁﬂcaﬁ%nciﬁﬁ)%? Eﬁﬂess%%aﬁﬁ@ﬁﬁ%‘r&ﬂn a sample directly, for
alternatively, may be neasured by i nmmunol ogi ca
examphet hodsycrtionhl &@Hhmwblmthmg Nocthem Walting taiwantigpto fhedeinbaiption

or i R PRl RA SRR B8, I onl a3 UKD B, R p Rt ona

analy$26)06iGitsiru Abii Diosli s s e hn hpﬂr@jIBrldt zﬂi%md%ir@ﬁé"' 8hicd@h the
stai ning and/ or assay of sa uids may be either

sequepes pEBeR heseinp Aligeiadielly, arﬁlh@dmgnawé)e srehaicd dhat gamrpgognize
- Y
specifFE Ao FRERL DA KRG REA BO0LRS T RERAGARLA duporcs
or DNsy-pidigih idaplee@s iThe alﬁaB@cﬁesQIﬂ tﬁrlill&n@}\we kbBejué nekthe ramyinqk@ob
. herein or against exq?enous sequence fused to
carried QEGHWNFHE RAEPHS! iy Bepid @t Wiacene duit Hpomths 6%@%08 of duplex on
' f I i de Forns
e B P By B e e o
C Giehel meprmscbnu ahtﬂnattxredmmtuyshe rmedshireld ypyatn@sinoldigical methods, such as

und C be rel eased fromth
i AT g S EE P G R srd s Ang Sy OfedTE g Or body
fluids1@QualiitalYdiRBAY ﬂﬁ%‘xﬁre@i@@&ﬁ@&m pE&ducd SRSkl for

expressi on of the pol ypeptide can be disrupted by
1mmuug1mst@gl@nph§1§ta¢mng and/ehassiycel sampinBuids mak bgglther monoclonal or

reeze:thaw cycl i soni cat i 0
polyclgng i1 g b 1 Futaffin G2 o pu o, R bavibaciss mpy be
prepatcd aRbiinkif yndtive sQRIHEERSIisttitiE oMmdaareabimadic geplillc based on the
proteins or polypeptides. The follow ng procedures are
DNA gsawpecamyoadedhifireilor agangt ickogeapioyrdpense dugd ég DNgy encoding the
t col um; et hanol
pdyp%&ﬁ%ﬁ%??ﬁ(kﬁﬂgQg%%gyggﬂgﬁgggﬁﬁﬁgc; chronatography on
silica or o08. a c@hhﬁ&ﬂﬁMQﬁ@hQ@emﬁE n such as DEAE;

chronatofocu5|n §DS—PAGE annonlun1sulfate
preEnyph apalypertige ot miqrest 1avds 1aeqvtpd frosm caliyppiedium or from
X
host ¢SGR 1 FerfRan OO T ¢ BERRBLEE frofithp b R Bruitable
detergeot Etuluttd)ne(plgt 6pmnt-Xg}Q@)jOIf‘tQ/rﬂmymﬁtl¢ tleayzgk .y pelds ¢rdployed in

o) t hods, of tein purificatjon be .
expregi G B PR e Bt SR E VAP Gaha? ipfricgl greans. such
as fre@z%stﬁ!i\lv *e%infgogoxﬁeaaﬁﬁl ﬁeélﬁnies%%p@dsn oMBtINREMgiaBents.
Enzvnol ogy 2 (1990); Scopes, Protein Purification:

Pt may bt &esirad éb Prrsfatﬂm:leolyp@pdﬁ frgermwnblagnt CNB\NTOIQIFIR or
polyp%;%tgdsegx r‘r% o?lo%lﬁ%gl {)rlﬁgeacﬁxl é)snargtexe%‘@%{éf o% ?d ﬁ\;\ﬁlgllflicag rocbdures
by frab6&thtian dn tah @orPatdhibftt] dlurh®] SiRep! pﬂéapnmdu @@uérse @hase HPLC

Ti ssue Distribution The Iocatlon of tissues expressing
chromaferailyyRepiGacs oBdrraenueunes rest Byh aePEAR: Aliegatrgusing;
SDS- %Gﬁeﬁ eh@gldr@ %Q/’li’agé gﬁé&pﬂ&'ﬁ@{‘ obl Fi54ES usthE HPSAMPA S@fhadex G-
75; protein A Sepharose columns to remove contaminants such as IgG; and metal chelating

columns to bind epitope-tagged forms of the polypeptide. Various methods of protein
purification may be employed and such methods are known in the art and described for

example in Deutscher, Methods in Enzymology, 182 (1990); Scopes, Protein Purification:

Principles and Practice, Springer-Verlag, New York (1982). The purification step(s) selected
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i nformati on about which tissues are nost likely to be

affected by the stinulating and inhibiting activities
woRowheeepdl ypepti des. The | ocation of a gene i PCHUS2009/039868

specific tissue al so provides sanple tissue for the

., ,activity bl ocking/activatin ssays di scussed bel ow.
will dggenflofog < guplar e g é‘ﬁté“ee%}”% BB proses el A i eticular
pdypﬁ%%bﬁﬁmﬂ%@§ured by conventional Southern blotting,

rthern blotting to quantitate the transcription of
mBNA ( ThonaBjstibuton Nat|. Acad. Sci. USA, 77:5201-5205

[198 . dot,.blotting . anal ysi, s or..in.situ ..

B askgat b g hB s he s AP RIEHn Rigktlidranp slstormining
mRNRaSPsAn Ih@rDas @RS HssREQVTIEEd cARhIfRuchALdnes pakides! Y,

ant1 bodi es may be enpl oyed that can recogni ze specific

inforrggiipneseut whigk fissacheremnext kgly éx be affeuted biuihie stiaylating gnd

e e - - hy b, id -. i lunl ex .

o S XGRS SHBLGERS, ST 10, 45 e g
providesasmpedishye forthtnotioigy blatkinphbwdsing askaks discussed below.

i mmunohi st ochem cal staining of tissue sections and )
a8 $dPIErOCEUP] SEEICKRIFEIPY INDEHGUT iaghersTaY Be BganTd Rt gonventional
Southgllnr‘tﬁ ilng, I{I&%lé?ﬁ( Blo 18 qufltitgt% M £4R ton Rﬂ% THdmas, Proc.
usef u or i munohi stochem cal staining and/or assay
Natl. 8€ads oiplUSAS TUb 31 -5205 [Be8E.tdoe blomomoENohahalgsis), or in situ

.pol ycl onal, and may be prepared. i n any manmmal . . .
hybrihgdt{pBn i 1) APRrRR el AT LA L b 556 OBy obich R B ied erein
Alterﬂ?ﬁbélzl?atﬁ%gﬂi%ﬁ‘ Gyt cthphR)cd RER hidl &c05nidIR BHe Riplexes, including

synthetic pepti de based on the sequences encodi ng

DNA dhelepest RpepdundexcoranddaNAsRNArhybxid guplouss arddparmeteirudupdexes.

to, a DNA encadi ng a pol ypeptide and encaodin . .

& S PR oS Boto S RRbre e fiEeRr MegR Moshied pyjmmunological
methd@SNRICR b MEMaRdHi AeEtcRfical 8AthiSPECHiBhe RcAbRCAldSs§ARTof cell culture or

Northern blotting and in situ hybridization are

body Brigy. ta agasentediregtly thaexprssorBririsna grodueidi Ayibpdies useful for

i g KAl R BRL BEEL 1, 6 AT, B0 68 RS gl o

polyclohel, ald hiat Ye pfepartdiin poy ypspidl d € oandnidnolg] s ahtibddidsi thay be
the effect of the polgpe tide on tissue cells is.

Prepagegd SRSt anatifp SeUFIeiR RSty Lash pyEhgigaeptide based on

. - Lo . .
e R R
DNA keeoglingrep@yp eptidt b cycoldingdi spgeisic wdiileslynpitope Genardlgcthniques

out .in a kno assay nethod, such as conpetitive e
for geBFTAtR &AM oL SN PR e PraiRao s fr NeIHers Blafiiernd 42 sl bybridization
are préVided PYIYROPr eci pi t ation assays. See, e.g., Zola,

Monocl onal Anti bodi es: A Manual of Techni ques, pp.

157- 15antibmdy Bindénrg Studies , 1987) . Conpetitive bi nding
assays.r.elyv. on the abil.i,ty of ,.a | abgel ed.standard to..
BT PP o e i BT B 2L PRERK D aeigocy
bindirg dtidits, @bwaITRURE alifityTahh@@Ypeftid afBodits f inkiditded cffect of the

protein in the test sanple is anersely proporti ona
polypepsiderpa tiprmsierlls of testedinHxgrapleryantibadisniss[ude pakyclopal, enoclonal,

humafgi?éérli %gsgiaaﬁﬁ,aa;ﬁﬂbﬁg{geg(%négé}&%’e ARHEST M p PG AUl be

described hereinbelow.

Antibody binding studies may be carried out in any known assay method, such as
competitive binding assays, direct and indirect sandwich assays, and immunoprecipitation
assays. See, ¢.g., Zola, Monoclonal Antibodies: A Manual of Techniques, pp.147-158 (CRC
Press, Inc., 1987).

64



10

15

20

25

30

bound, the antibodies preferably are insolubilized
before or after the conpetition, so that the standard
wanaansByt e that are bound to the anti bodi es PEI/US2009/039868
conveni ently be separated fromthe standard and
anal yte .whj.ch. remain nbo nd. . Sandw ssays i nvol ve
© ROt bidiseaer Doty 68 heakihy Bhp kb SRR gt with
the te@ stinbfc@h8Rte foPBHRARGSMHIE a RRTifcH gﬁmuﬁtrof%hb&ge Tlféfarﬁchl%t of target
protein td be detected. In a sandw ch assay, the test
proteig amiicdes ﬁahybes ingetselympdorytienal i tht amoeuhtddjendiidghatibscomes

' bil.i .z spljd, support, and t afte
bound {FTRD et ody Y Rl 4ol REhE e fouhl St TRl bpoames
bound REOntiBbict Pre@atiIfbte iGTMiBXed 52E6ke of afier th&)SorlpétRIdh, Mothat the

4,376,1 10. The second antibody may itself be |abel ed
standagfl tahd anage deat afﬂ koupgitethy aptbedies mag peprvicrisnAY Bayeppraged from the

nti i mmunogl obul i n anti body
Sumd%ﬁ ﬂﬁ:%ﬁ{ eH%%EQMQQe@eCtabIe noi ety (i ndirect
S Saﬁiavwlch agsagainyolvEatic @ afphe antibvdidsy@eh ohpaddnsititding to a

assay is an ELI SA assay, in which case the detectable
dlffer%ul@wnpge%p@ﬁey,r% eptRjpe. PhihG ERIFSte bR dRicsiery n § pandwich assay,
f
the tedtls n%%g%eagggﬁé 1%{‘5)r oy gl?] %.{iltﬂ%.d v&lﬁg it 1&E)I}dengZre\G/S)Plavsglld support,
and theueftcas se‘condmﬂltlhmdyfomds e«&mlnelytthhu@éd)ﬂrmBgam chsdlblythree-part

compe. k203520 @53 RY SN AN [ iR del S foF L IIDG. 5B &8
with ar&ét&ttatb@@&eie@y aﬁﬁews%ﬁd\tv&ﬁ agﬁ@@)sorm ROMYRERUIEES an anti-

dentified herein and the dével oprient and pat hogenesi s
1mmu0¢>glphuhm@tlfoedﬁath@dlsda@é@s@th b detgctdblefegietyt(indppetearndyyich assay).

| | f K ' | |
For ol ol sl PErSTLH o SSRMRE Phiskite ha deripl
moicty iearCdmedescri bed herein, and the ability of these

cDNAs to stimnulate or |nh|b|t i mune function is
ahar y&@anolsﬁ@@l@mlﬁ% Hiel tissecayintide mex s fiseh @@frwepwrmaéf be

et 551 05 A TR LGRS RS S

toites(bﬂhﬁma@%kmﬁy of poly- or nonocl onal antlbodles
RSSO a7 7! G MRS P aBAs o be used t0
furthel ﬁﬁélér$t§ﬁc? g?&at@%nshﬁ)f URE Yere€lahd g@lfyg%ﬁtfd% {RRBtifi&EhdrSin and
transfecte co |ng equenc the genes
the devdlepmichif and pagogemesmard fnmurverelabel disest.t o i denti fy drug
candi es for the treatnent of inmune.relat
LR OB ebigatit oy AT S ki Gt Gur CBa nertisper
1mmuhé mae& RisgasB Rl RIS fCRT WRSEE chms%lsmed%fbub eanusl%iaﬂﬂmty of
the cell-based assays herein, alth Ou%@ stabl e cel

these FPNés tasemnipiecorg oinht mngyse duriction Freanahyzed. T‘él@taf@iecﬂ@éls capbe

transiSEL Y TR TP B R mbb R B A R PR G P
transtd@iéd cdDelides cBh Ben b2 uscPbdef 4k {HURAGD) holyOoLmdHOEl 881 @ntibodics or
cell based assay is the m xed Iygphocyte reaction

antlbO(dWRyrlpoeuanetﬁtlnhnbkstoé&t@nglatmnnw B9y, foggrampe jomodulate T-

cell p%%?&gﬁorp@/r 11]1ﬂ§n8g{0|r9 801 infiMdShy 'C%}Hg ﬁjénsfg%té:—(li Mah %é c%%ing

sequences of the genes identified herein can further be used to identify drug candidates for

the treatment of immune related diseases.
In addition, primary cultures derived from transgenic animals (as described below)

can be used in the cell-based assays herein, although stable cell lines are more commonly
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M Shevach, W Strober, National Institutes of Health
Publ i shed by John Wley & Sons, Inc. In this assay,
wo b@oakicBs ty of a test conmpound to stinul ate oPCT/HR1009/039868
the proliferation of activated T cells is assayed A
. ension of responder T cell ultured wth
used laﬁﬁg b et Y GROF Chuf@ta ]EIFFécFﬁ’PbFP’?S&P%P Apnabs arg well
knowff %{ !h% att s B URRThIIRY aPPM@k ot Blol. 'St oat %dS frogaidi ne.
his assay iS a general neasure of T cel react|V|ty
Sﬂmceult#bée o] loased yssey isThe glixes! lyephomnte teectmld(kfbklb)i UCerent

ctlva , differ es in,r onsi ve in,.
Provogefy G BRGR e 1B 83 Pasdet T iy Eac IR RpL B Mabeies. B
M Sh&¥FaeH U\W/tStﬁiﬂ)ebWahBﬁalHﬁﬁﬁ@t@ﬁjbﬂHeeﬁ?—lﬁH Pablishb& bViBhA mwyc& Sons, Inc.
can be verified by a standard lépeshom ne (I

In thigjsses thenbiliy 94y tesCapnporndpe stipaiesor lﬁhlbﬁﬁhmmpbéyaﬂon of
activageﬁoleﬂls%s }&aye% 3A gﬁpg s%r{ Sfetjéﬁ;rogé? TLC@%' 1% ﬁlillgu%gc? gf“f‘tﬁ %lg%enelc

stlmumfor&lllﬁaﬁi&he @rdliﬁd:rﬁﬁ(hﬂ 6f Detellsds exchgirodiby apthlk@@ﬁmnméd ¢lganidine.
activation. Additional verification of the T ¢
This agpqyrit P £ERFY! BEASHTA Aty el ORIV PRSI IBAICHEY ol cells respond to

and R)*ah@é nesy g n Qctﬁf‘aﬁ&ﬁ 'Zi‘r‘llfé%ﬁé%g PR3 V-gn&g L tlﬂs%ss%?@ L}Jg%ﬂt reflect

re uires an antigen specific si iated t
dlfferet’mes inrldel prddect&ptlmthe TERpnding calsc OBteiMLIRatwilty can hoedrified by a

standa?g?l at e tg(ﬁf#ﬁg a second I : gan flﬁggolg nt er chtyl, gbove 3.15,

63 interaction. CD28 cr ossI i nki ng increases | ynphokl ne

secretion by activated T cells. T cell activation has

bdt MOH&g@twev%ceéh@swsq: i aneMéBnFtSBm lsay he dugte ditvet mitogenic

i ndi.n of | i gand ch_ have 0Si t

propelich g5 1 oSl RGO PRl M Pl aPE iRl REF ridafifonal
verifiéafion b tHeupedf @ﬁﬁdlytowadﬁhu? iR ﬂletpa,l Eptidd B Hoidbelifngl Byoa

B7 has a positive costimnulation fect of T cell
costinggptiqpaaspdyn; T e@hwgmryreqwmnﬁgﬁum@glﬁc@lwl waéla@dwthrough

o 500 OO 0 s AT L B
bindirfg intdracticr) flor 49U, the ]B7 T(QBBO (E.]IDSG)@D%%’bln&ngaﬁtéractlon CD28
nmmuno

crosslgﬁghtégetnt@eegqqs ‘%gpplégkmq Wﬁalp gy wd(lig@ ( 19%%? aggiatlon has both
negatiVe Al PS ?ﬂﬁltl% cdfitrols! tHFG4BA '{ﬁ/e ﬂl\qﬁﬂg% bf ﬁ g§ whﬁd?l hve a ne%at%ve or

cost i at1on assay, the po ept es are assaye
positiVe cfict. COSB iantCALGY-} aor relatdii diytapryteims in thietly suidirfaggly which

. ,.u 0 Linul at conmpaund th |n n has
vind (535, % Biatia to B ae EPPaars cosyition Et Ll B ho:
conve@selge rhara belﬂd"'ﬁg {oUBPRaET LOS usacﬁa&h@effeep enhRbedsad Ayand

binds to l'igand (4- IBBL) expressed on prined

Alhson,ée*?l Surzn@piii @waulsol17(1887)l9 3. i Sehwiaga, Rinfd., et 992) 71:1065;
Linse§f, }d%r %1(1)({]]6?(1\6[5&6 aéom fmzét@]eﬁ‘u ar?an?g (19 r;égﬁéll lzjlun% ¢9H et al,

he ~us has

Immub&ie Todkd! (1 9¢4) 88 : 321 PRk s M2 K. )’[mm%zzt_?@ﬁ)%}iiﬁlpbeln a costimulation
activation of 4-1BB by treatnent with an a%onl st
1

assay e i polypepiles e ouedrfpahceld ce%ﬂarml@tam Frinkybiterymstivity.

%ﬁ{ s%r&{ § gggsu?a@ﬁ{g '5'81111&38‘{11{&{51 n 1'[zrvent{8'h'hhas L&A aTlld?ted n

mtinoad; uvan erap
experinianad withtl-183B glyooprsteird @sedm e df the tombenchedsad factme k@eptor family,

i s anot her anple of the use of the stinulati
whichclgj'ﬁég@ﬁgggaag ?{-EEBM GENEssse on primed T cells and 51gnals Tgcell activation
and growth. Alderson, M. E. et al., J. Immunol. (1994) 24:2219.

The use of an agonist stimulating compound has also been validated experimentally.

As one example, activation of 4-1BB by treatment with an agonist anti-4-1BB antibody
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Al ternatively, an immune stinulating or enhancing

effect can al so be achieved by adm nistration of a
w@odogpepss de whi ch has vascul ar perneabil ity ePdiEOS2009039868

properties. Enhanced vascul ar perneability woul d be

oSS T S B L TV 5,
(1 9982 0811 NRRiUnSad; BM}{% dhe ot AR d Mmoo NddsBsb @t iR®Nore detail

TITAT po ypepti des, as well as ot her conpounds
belowofls talmh@rrwemplemf thapkicef thzer stinalil st comploiuhilst afithe wivertion.

roliferation/ ctlvat|on roi nfla t or .
covrPEel B B e A e FondiRe oo b achigyed by
admuﬁﬁra@hbﬁ Q€ h iy Qietv%@l'ﬂﬂ@r@S@liﬂ}ﬁrm%Bﬂ chBSRaNSHoperties.
These conpounds _are useful to reduce the de%ree of the

Enharjcgghiipssulag sporsbilisnwonld berbsaefigiphtn désorderaybig @ms b%l@%luated by
local %ﬁﬁgaﬁ%h%rf 11531‘%? Xel?s (Q%gﬁ%%%g%? e]pg’#ﬁ@r Bp]t:’ lr)1 S a{nﬁlatlon
I Onehé bthiar ha&ﬁi EK&IT plcﬂilpe@ati@;i abyell e o'el)épﬁfmp‘ﬁillﬂti§ of the 1nvent10n,
descri bed above in which CTLA-4. binding to receptor
Wththégé’chQFé@fé@toFS eEcsll pnq%éerarl?rg agtivieHpm, mr@laﬁynwm aﬁegme
secretﬁﬁélégo or'a\';h\égtﬂn% Ollﬁéﬁlgg%mﬁtiy' cgg ng}rgé;[ ,}ﬁlesﬂk@{i/ g(g%%?gérﬁﬁﬁqm&%sponse.
Thespesmpaindb ateyusefml tajrebmceetkp écgreedof the irechuoe raspdisammata went
. Such u(iﬁs woul d be ben% in treati n%qiqondl ti.ons
immue Sr S TRe e PH e by s AP qrgjqymmunc
respoﬁs‘%mi’srlﬁé of frebompRNhdLAAIhE Brvetinahh s Be&iflvdIRated by the experlrnents
A T-inhi bitory pol ypeptides and bl ock the ef PI
descrlbhré g@vwllwhlthmeAt%blydlpe Itqmpptmd% dpfrcmld@lt@@ TaeH%t The dlrect
hblnhl blt% Lhc? and ¢an al so be se eﬁp@ress
inhibijory gpinp 1P¥ﬁﬂ}88 YLGB HE A By ‘?%’8\3 P‘rﬁ‘&n by Upg 8
compdiehd WhicR klippless& vasaulgd peﬁ»ﬁé@dﬂn@m&@ﬁa by 8tpceftdan eédte
| ynphoki ne secretion. Blocking the inhibitory effect

inflangpaticie S@@h ypRspraule be Bensewl eiscating cpiditions aseappipdwitbrxcessive
mﬂanm% Al ternatively, for conditions associated
R nsuffl cient T cell nediated i mune response

asithidirly, obmpomrais] @g, antithoidiest whigh dindlte S’BI(E}ITFFlghfﬂ)_itay-li)olypeptldes

activity and/or expressjon or interfering wwth TIGT
and block fiq qf{eyt ‘?foth?ﬁe%GE RfHBitQTY PlYGRRIACS REQSLGH 2 PRI FR{fopyeefTect

[ r

o B e e B e R e T free
to inhiblil@ Felepplifsatioviacinatior amlmnlwnplyolamﬂeoretlan Bivtichggrths inhibitory

PVR e ssi on and/.or. acti vi i mal del s
effectﬂﬁ&ler@émeﬁgg%ﬂrwn@sseéﬁ}e i TP Owet?faﬁg@éaw can be

f wi{chakivver fok Icsﬂidlﬁéﬂsrb@sdcﬁhtéfd ¥fh %hﬁ?dleﬂirqdc%hsméﬂﬁed immune
assays for T-cell function. A variety of well known
resporsgianglor ftieimativaninbéitineer lewehing flAefT wmtwnéﬁwd cxfression or
1nterf%?n&e\g?l% ﬁiglgfn%etpﬁ% t]pctl)?nn ne(eifrjo(lg F%{la &H%augléggfg devg ggnn%%}al for
treatnic@8 t SudA@nigibftiod a8 Yesdniwamey Gaﬁﬁ)vﬁdwl bIRREihiStr&@AYIn antagonist
i ncludi ng antibodi es, and other antagonists of the
of TI%& PPECSHON RPEBE sty andier aripiacE(of %MRe@mr@swn and/or activity.
agoni stsmdl§si N vivo nature of such nodel s makes
t em predrctrve of responses in human patients. Aninal
mate ksubs of thdele basel ad etrodisssgasasbé ficthadecrifaidhusing in vivo

. non-reconbi nan
animal models and assays %or T-cell function. A variety of well known animal models can be

used to further understand the role of the genes identified herein in the development and
pathogenesis of immune related disease, and to test the efficacy of candidate therapeutic

agents, including antibodies, and other antagonists of the native polypeptides, including small
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and reconbi nant (transgenic) ani mals. Non-reconbi nant
ani mal nodel s include, for exanple, rodent, e.g.,
woromneses®del s. Such nodel s can be generated bRCT/US2009/039868
introducing cells into syngeneic mce using standard
subcut apeous i njectio tail.vein

rnolequ Caggallg%u%?s’ S'Ig]eé@ Hlvpﬁ]ﬂ'fugﬁ? uc lrlnodleiﬁrp%hgé ﬂ}e{lbpll‘g%CUVe of responses
in hurgfygf;@fg@]g Itpegrél?g ﬁ&ﬁgéﬁ%@&%ﬁ%@%&%ﬁ?ﬁﬂﬁhd&&% Wb recombinant
and racnmbn@obﬁmm@nm) ewiniads. A¥en- tqcambpiaammmal rnocbels include, for
uppressed o ol.er.ant at i e donor .cel
examp G RAAR, £, R RERsh O RBor B uT e fino iy BEpafighe Rl
into sﬁa%énéﬁarrmcé 93 kthﬁ@r& RcR@tesY BY., SEVRER o ihROHH, taNvdiR
nid cases of diarrhea and weight |oss

inject@nasnlcapampipstiaiiont IngpReHercahimId Arfatigro yinplantation urder dfe renal
ﬂ§§%55|ng T cell reactivity agai nst MHC anti gens and
N nor transplant antigens. A suitable procedure is
denaftivbsds-host dakadel ocbirs @dfeﬁ eminuRo s ctlifs are transplanted into
| mmunol ogy, above, unit 3. An animal node] for skin
immugpguggrested or &pleiept Raticnts. 4 hﬁéa%f G§1ls fesagningandssnasdte igst
aniigly THEENGP Rl PO Bl It HlURoble e SRRLNEN G A eos of
diarrhewstd wergtmlmssarﬁraﬁemmsénbsndis@bsmﬂels Pl deea maaﬂs-csﬂassessmg T
rafts. d exp eri ts have shown t hat n .
cel vty igetiof L PR AT S B A By P o A i P propedure i
describ&d i@@ﬁglnl@ﬁﬂe@lﬁ PFd‘t&;c%q:st ﬁirlm-ﬁuﬁl%hdg%; e M4 anti bodi es.

Auchi ncl oss, H. ) Sachs , Fundanent al
| Avnamamalgyoded et séu:n alld@rafEfeJ detom 1Se9dmeatmaw" castipg deaibiliy of T cells

989, 889-992 ui tahl e procegure
to mefRitr P R o e T iR By R A g, The
most éorfimofai®icctptad idaRtus Biueiat kANsKIRARIAS. %p&med?@(@eﬁﬁlents have
used to test the compounds of the Invention are th

showmpthabgamaflegrafs seiection angisiliated byoliedlls. bdearh erdld apg killer-cffector T

cells, _F?ﬁﬁgﬁant@lodﬁg. %{uclgﬁélg%‘f’ Pﬂ ?ﬂ%@&n o?crﬂs,g[%g[g.d}? Z%é?zﬁgggﬂmunology,
2nd ednivdd. valdﬁell ,Radver Pﬁ&!; LAV I8P pEBRYIer A eisdblid priotaure is described
provides an assay of cell nmediated inmunpe function as
in det%é m C“’Ei@’?’d’fé@’c?‘;ﬂé[’ﬁ’%@l%h 8bqvey et 4 fe AUPSTGFOSRlARE Tgjeqtion
It
oo o 0 g TR, AR RGN AR, IOy Pl
transpant nedelsfdesarived ba g aehlB:pMe@t af Ternsphatdtien 8940 t8:23rand Tinubu,

ant.i Th re al so occur in tissue specific
S. A QUVU??WﬁW@ Ff@@ﬁéggi)%gﬁ as nmultiple sclerosis (M)
ammﬁél%édlélﬁfbfr ablajdd QbERYNSs ABESRN PLRTNE |ahtabssag Q)Ee@ mRdiated
& A suitabl e procedure is descri in
lmmudeﬁmctlom ns ‘@g r Patayedt type bupersdnsitivitpuerstiogpyare alTo@ﬁél meghpted in
Vivo 1mﬁna ng Eet‘sg?nszee ?}a%lcfceﬁlz% neldrllﬂ%t %%jatl??gtﬁzn Hgh, ne% ngi jedc P& peak until after

a peribdbf @mBRLS SRpRA dftém}'aﬂmg%nmdmﬁigeﬂ atrh@ge r&dctid¥oaSo bétur in
the central nervous system EAE is generally

tissucspersiie aptanmungdisepsesefuely anmuliil qriglerasel €Y1S) eid quperipental

I ro
autm@%{[[ﬁ@%%cg@g lélrﬁ ehtl(;' (gAthﬁlﬁ&ragﬁ]fofﬁh% X klg algﬂegqj‘g%/eéi!blre]lé%escrlbed in
demﬂdeabh@p&ﬁ@nibﬁz@dﬂpﬂuﬂbgyamov@emumwbnt|on can be

tested for T c stinulatory or
EAEisaT cell rne(?lated autoimmune dl%ease characterized by T cell and

capsu

mononuclear cell inflammation and subsequent demyelination of axons in the central nervous
system. EAE is generally considered to be a relevant animal model for MS in humans.

Bolton, C., Multiple Sclerosis (1995) 1:143. Both acute and relapsing-remitting models have
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i nhibitory activity against imune nedi ated

denyel i nati ng di sease using the protocol described in
w@arwandessr ot ocol s in | munol ogy, above, unitsPABUS20a9039868

15.2. See also the nodels for nyelin disease in which

been GanBpat. Hor vAUBUEy £ e 40 eRRGE P der Y Birlca, Siulatp or
1nh1b1€dry abtivitylBmst MBRuncRS AN cd @l&%}élnﬁﬁﬂ d@@é‘se uSRBYRCHrotocol

hypersensitivity is a sinple del ayed
descrihgpay Seneitthireiocylsiim Iy lagys aovst uniéd 15 hmd Hi.2dSe¢quatsmine
ctian. ,.In this ocedur cut anegus exppsure t .
models kN ST snchit ih B AFRO G GesHEt BESR R ABAS Patrd figanco he
centrdd MO HELAS Ik ¥ de¥critRaGh DRRCH)TCAD. dr %/, NS NEEH. aBay (1997) 554-
quantitated. Contact sen3|t|V|ty i nvol ves an initial
561. sensitizing phase followed by an elicitation phase.
T I t e I
o Safil BB BORR S B ER o Ry B TRI LR § ey of cel
medigt@hihatiine fowelidnl. ng tEn procaduratmeincomn xposiire todxoictbus hbptens

an excellent nodel of human aIIerglc cont act
whichygly herserts & delayedivpabyeerpmstivei reaciion goweris peasyred and
quantﬁ@c%@' boﬁthtQéﬁsﬁ&\Fl (’&R’E&C&H Riitlal séﬂm}iﬂ% ¥ folﬁg%ed $yanE
ogan, A sbee H. ies,
elicitaBloephede. dihd eW1te$tonqﬂ1eere ocduy rwhAhIthagT &rrﬁpim;ytels nncqunﬂ@ @4 antigen
unit 4.2. See also Gabb
to whifhey 15 e Dre3imis aop 3908 <llng A R ORI cpb Ak this an
excell@ﬁttrﬁ()dletl o hinPa® Ol dr89 Bnia Bt ehi®y, LAGhitdb%e préBdRrdBdRbcribed in
shares clinical, histological and inmmuno ?oglca

detaﬂ@lh@VH@U@PH@Q%@”@'MWUQ@EV didsol. dirGietogaheindt Kingsbeek, D. H.

Marglg hﬁl i ?l% d[ ?ﬁ §%r%ﬁ)gpi }b \&He¥ gfé%S@fglfggég unit 4.2. See also

Grab&h@faaﬁt%hbvé&dTbﬁmﬁNM%U&y $9 (1BF 9BUQQIIR) carti |l age and
subchondral bone. The conpounds of the invention can

bénranimelmeds! forcarthyifis s epblagesindueadairiitine Thistrrdet phyres clinical,
histol{}'%%n{l tﬂﬁnﬁhgltggf‘égf &a%%fe?{s{i% (g“ Hu eagﬁgl oty E}uﬁg MU &%{tcﬁd bW Rhritis

ol ogy, uni

and isUi afagelﬁa‘tmﬁ)ﬁmdbldbﬁhurﬁm aheidhymiie ihldis aMbuvk Maddrat models are
I k ! l.
e Seser 0 e AL Sl o compountof

inven@6d 8l 8 sté&:fd%)acﬁ@gﬁ%%airgt &R&WL %ﬁh‘?ﬂﬁ Hkl'hg ee%r%gglls described

or studyi ng potent’i rugs or biologies active in
in Cutramelfrosuco birin imsub@ogusbood, unitel Man§ed stvutholnogict adingad

a oIo al simg!lard t o _human r heumat oi d
monoBPiglnt PR Y Hll VhosT viskeitt Sorrbab i Ry Grer .
lmnmné@gpgggppgggﬁglty, conplete class-Il-restricted T

hel per |ynphocyte activation, and the simlarity of

hilée @Dld@enanduce@ pidhrstis (F?ééb moelsl igfconsidesedsy S\nﬁibttemocidh &r
studylnlg é)gi?enl[n al I'{I%Sta ?Ortbll(Plgélgg ot 81661(1) ﬁ ma1t1 g&flﬂtl e?cmll%sgc lnS (rnan% an

immuB&logReNandrpattih e Qﬂﬁﬁahtlepfdlhurﬁﬁhﬂémrﬁﬁoﬁvmwﬁ@ I(RA) the
symetrical involvenent of small and nmedi um sized

mvol\ﬁsf@rembﬁ%lpafvhzj'eé iy hiviogomepagipindioamlce clagsgtl-regsictedhd helper
o G500 ity e ebr B mocs
that are similar to that found in RA patients include: erosion of cartllage and bone at joint
margins (as can be seen in radiographs), proliferative synovitis, symmetrical involvement of
small and medium-sized peripheral joints in the appendicular, but not the axial, skeleton.
Jamieson et al., Invest.Radiol. 20: 324-9 (1985). Furthermore, IL-1 and TN-a appear to be
involved in CIA as in RA. Joosten et al., J. Immunol. 163: 5049-5055 (1999). TNF-
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involved in CIA as in RA Joosten et al, J. Immunol.

163: 5049-5055 (1999). TNFneutralizing anti bodi es and
waeepanaiees y, TNFR Fc reduced the synptons of RECT/HS1009/839868

nDdeI (Wllians et al. PNAS 89:9784-9788 (1992);

neutr% Rine %{}Eé@‘% yid mara&WR Eof ]aa@%f %‘gy‘iﬁé’%ﬁﬁ ?%ﬁhisnmodel

(Wllhlgﬁl\é P8 PNAE 8baygganks t@@Q) b1 Es azBU%%mo?tlS y 6602-6607
903 (1972)) and used to i nmuni zed mce (WIlians

(1993é)t aI Proc. Natl. Acad. ScL USA 91:2762 (1994)).

h include e e and/ o n

ot Pl B A ot 1Pl S RufEY PR it

(Mlu&a&bth@;gsemanpl4m@ 9a§)) dﬁ& 85dai t6 el slied gwharﬁmfsaz Proc.
el y used node | so described, for exa
Natl fisdnio b 540150162 (4SS TETSS 0989} tisinelupmergiiemirerd o
swelhleé % Ceq n‘clfbsI N \%M{Eﬁ#ﬁ%l og%ilé%r @én g%‘bﬁa(%i ég%§0nea%ddelt 1ne§1 by
hlstolbgy t”ﬂﬁs Ebtdiafllji)h@ﬁ hedet sl dZBACrlb%d[Tﬁiﬂ ekarople ASt HUEndhihBet al., APMIS
een described in which antlgen i nduced air

97: 57? EEEP) 914 . Ciptietotiatogols dsHBHIPDa s 4Hd- TR érﬁiﬁtﬂ?{ Blnlssekutz et
u t | bum n
al., ol A3 SO SRS H A A, BT ielilo ! DUt 2.
del muéaflexﬂ ahymaélambmn deSabed ah whihraatigersohdused agovaydayper-

.pi g, non- hu show s t simlar to
react e gl oo R T G < SO CHATE SR P M st il
with @atwuaﬁﬁ 8nd Meh icRA AR glﬁe HaMel WaR Yheog‘an{efiﬁot%ﬁpdewv@&d ®f; acrosol.

human asthma. Suitabl'e procedures to test

Severglampourdededs (quinea pray eait nanhinon promate) sfgb“a?ymptoms similar to atopic
asthm%i}lg Clitnlgir};se hon S I t ne 1‘%1 aeel{?lot Q%lg%ﬁﬁqggsﬁﬂg m%é%lls %%Zelcrglany of the

featurBh @ﬂhurﬁahge@&])md _S?ult—éBl% ﬁb&dﬁf&@ td Rbethe 86@poEids @ﬂtﬁehﬁmlnan for
Addi tionally, the conpounds of the invention can

activityeapd eifegfv eapssria thaniirpEnentiod astpeig ey adgssripqdidy WOb@s@eW W.etal,
g r riasis.
A AL DETECEUTHAIBRL o8] 18007 RERITRRGEL Pl B | B2
S (Alddltﬁﬁlalﬂy rtmjs(ﬁnpsmmhdb oflhs ¢ivicheoh byn ectband ovanikhal gfodals for
(1997 183, in which the nlce denonstrate
psorlﬂ%}Sétksﬁéﬁeﬁ%ﬁoév eg% Tepes »hocl pabagincriy forqwpriads sThe
comp iRk BF e ool Se B et T el R ettt ficsTbaPhy Schon.
M. P. at‘ al Not. Med. (1PQFh3: 16i9959h1dlﬂﬁe 58ce dd%e(nrrstrbtleﬂnéﬂm)pathologic skin
tra enic an| nodel s, can i neer ed
tesiort K BREE Ry RS CBITE BBRIS BRI Fs FRgugaRsE isatiipoyse shimers
prepaR@Aag| 'stc'n'BE&)b% mcl&mr@ 10k ANNR). Pugf. (19958188580 Usi ng
standard techniques for producing transgenic animals.
A&en@mlslnﬂmta(tramnnlsbam@ah@oéelts agrglet erfgmeetqdahygg@mhmmg the coding
1pulat| hout |im.tati

S %enes 1 Ig%tlé aec(! her%m 11¥¥|Htthe pgenamgtof anima gs Dof il] nter CFS’[ usmg Jtandard

techniqQés fou pﬁfdlu&h% n@ah&®nic@ngmals DAGHAR, th& Qaﬂp@nz ees tadgdl for
nonkeys. Techni ques known in the art to jintroduce a
transgepigragjepidatian isclyde vithourtimatation niek ryp.gaRitsegwinea pigs, sheep,

goats,EE %%gf’léig(%ﬂlﬁ I gr% ﬁlg@?{rggs%da%plgse rchm#a%ereg%é HltonP%{ Techniques

knowg @f ftine lartrie $ntfeeluge a tr¥iasgenkeintduich amn@tls alcludPpesnucNit iicroinjection

Aca Sci. USA 82, 6148-61 1985]
(Hoppe and Wanger, U.S. Patent No. 4, 87% 1% B retrovn‘us-rne({] ated gene transfer into germ

lines (e.g., Van der Putten et al., Proc. Natl. Acad. Sci. USA 82, 6148-615 [1985]); gene

portion aqg' f

targeting in embryonic stem cells (Thompson et al., Cell 56, 313-321 [1989]); electroporation
of embryos (Lo, Mol. Cel. Biol. 3, 1803-1814 [1983]); sperm-mediated gene transfer
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targeting in enbryonic stemcells (Thonpson et al.
Cel | 56, 313-321 [1989]); electroporation of enbryos

w@ @9/ 1ddsBs Cel. Biol. 3, 1803-1814 [1983]); PCT/US2009/039868
sper m nedi at ed gene transfer(Lavitrano et al., Cel

57 71 9 V|em1 see, .for e I U. S
(Laviegiof il Gl 71,733:98’%55% PHEVISY ﬁ&s@rgfamﬁsffﬁrﬁgaml&&
4,736ig@¥ention, transgenic animals include those that carry

the transgene only in part of their cells ("npsaic

am pnﬁnlesfuyposa' hethe mms@temeewan, trmsgeniegrimabdndidhhosathabcarry

the usietefgby BTAAR Thei Sttt S R Y B, 1Tidiasgeng gan be integrated

eltherla@hrsﬁ@l@ﬁrélf@@e&f oRintdoARFYRAE, d. Nt Bead-tBchd G- tﬁiﬂul tanderns
type is al so possible by fol 'owi n for exanple

Selectivwrinip@ssionPf b seRegcae inip a ppitigalar self type poaley, pasgiple hysixllowmg,
6 r [ A
oo RS R o U8 PERY SO0 PRCEF S 4050808 oo
t abbBkfiesson ¢fahe exgphein tRAkEdne arnutnhkstcaﬁhahmltSredrbyRaﬁdard
nplification can be used ta verlfy the integration, of

techmtqﬁ%s throaRSRBRIS: Sorilerp SlRt pngysinNAC R aprdidisriinn @arpeppehto verify
the m%&a‘rﬁ% :035 gl{%ﬁgéﬁﬁééﬁg ﬁﬁg E@ﬁﬂe 0 R‘gﬂlrg]bg%kfz?sgfoﬂ cgh Eﬁén be analyzed using
techniqneauob yis ocsiertiybtidizatidi eNcathicmed st emaiystsePCB.r b]h er

exan1ned for signs of imune disease pathol ogy, for
“m“u8%§ﬁﬁi mW’?yhlstologlcal exani nation to determne

| Mk bhinedd @Ry 68 filrfEH Beantigbd for Isfgn@ of Qﬁﬁiufnb ‘Ellstehs%ﬁ)‘dﬁr%lo gy, for
Bl ocki ng experinents can al so perfornmed in
exampliy é)ytllrtsmiggleaiu ecxammaltmn o deterntine mfétajatwntqf impaing @ﬁh@dﬂt@o@emﬁc
. of F E i nvent i Lon etern1fe t he F Ent of the HI
issucy, Bfac ’éﬁga?f‘P%an%‘% i Fﬁﬂ ¥ Bt ﬂ.“b‘(v ‘Fal}sﬁ%mc Inifil are
treate€ QHRAHOESMpdunds BEGR itveRE6h PRI EmMiRd M6 kgt Gthé @il soliferation
whi ch blndpto a pol ypeptide of the invention, prepared

stlmub%ﬁow esmhiipien efifhy eompeundad i thes expedmersst ecking #rilbogdied which
e i r e
ind 1 BTN ARG SRS i o
animaMah& thelefifeet an ideheot fun&ioaris déteeniddd.gene encodi ng a
po épeptlde identified herein, as a result of

B TREOEK BN AT G RReSORStFURE dowishy 8Resdgediie or
altere& %&%&Sd& q &g{%ﬁ@d@ﬁgﬁlf@a&e@lﬁ & &% ﬁm%

codi ng t pol ypept i I ntroduced into
recombiritipo foettwece the anfdogdmeuapenraincodiog thexmhyleptidedidialtered genomic

encodi ng a part. cul .pol tide c be us o clone
DNA GO TR hsBr e cHERAUBEN bt £ o0 YPRCACL F Hruma.: For
exam dbﬁﬁteﬁ%dﬁé‘@garttl%ﬁllaf‘?&yﬁeﬁytld@\cﬁ%é 128 t9tlohh %eﬁﬁﬁ@ HNA
encodi ng a particul air pol ypeE te can be del et ed
c

encodmg thetmoémnd@ tnracawrdamﬁ@rwmeﬁéab@ elmniquege Aepahiendi thg
ctabl.e marker, whi.ch Q nonitor.
SRSl TS S8R ot RORsd BB Ret itp apatyer
gene, @ﬁ@rﬂéla@n%ddlﬂfgt ef'lse@éctetbil'@mﬁrkeﬁ{ﬂ/ﬁloﬁ caf® BE 83cdab endriel A& ation.
in the vector [see e. Thomas and Capecchi, Cel

Typicgliy, ssesalkilp@ayes péunaétetrésf&nkmgi INAdPothaibicoyaud 3 ends) are
1nclud'eﬂ%) %rv%gttﬁ!r % tﬁ{oﬁas aﬁ‘ ealgegc.%fl l’CeLl S5 lI ﬁsj’ @ggf’ or a%l ﬁ&s%flptlon
of horaﬁldgmﬁ ﬂeSornlﬁan[bn:d’Bctdﬁﬂ. I"Iilnb W@dut:'ﬁdnﬂdl%cbdimtm amoihbgoulsyem cell

line (e.g., by electroporation) and cells in which the introduced DNA has homologously
recombined with the endogenous DNA are selected [see e.g., Li et al., Cell, 69:915 (1992)].

genormﬁ

The selected cells are then injected into a blastocyst of an animal (e.g., a mouse or rat) to

form aggregation chimeras [see e.g., Bradley, in Teratocarcinomas and Embryonic Stem
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reconbi ned with the endogenous DNA are sel ected [see
e.g., Li et al., Cell, 69:915 (1992)]. The sel ected

waeelbg2@se then injected into a bl astocyst of BOT/ARINAD39868
(e g., a nouse or rat) to formaggregation chineras

Cels:of Bpeli s o a1 dlebekis BRAN AN 9rS. |PBDPE a8 A
chlm&lc%knbr% Eaﬁlr tHlen g@ﬁﬂﬂlant@dp 1nté-3:§u1% seﬁd(ﬁﬂ SR CnRIOYERr animal

can then be inplanted into a swtab e pseudopr eghant
andﬂmemdhgobm&gbﬂoaﬂnm@km@mﬂaﬂhewbnbfymnbﬂoﬁgnmnybmwenngﬂm

eate a ani mal n ri n )
homofySiE pombiuSiin ABE B ool SR g B reghwiaues
and used@8bidet @dinkyls Hit wRdREM cEIBCIMh &b mabeshtais €k Hondlb@rMly
animals in which all cells of the aninal contain the

recontpiipg| LY Oudinpckeit gnimateernircharasiseiced:for antangr sfot teinbility to
har. f )

dctenf IPART-SEAR bR LERPRGFS s Sforelf e Theplcnlal Suplogil

conmﬁ@@mﬁwd@uﬁkﬁ@ﬂﬁhhep&ypﬂﬁhblOgiCal condi ti ons due to

absence of the, polypeptide. | . |ImunoAdjuvant Therapy
| th onewﬁéﬁd@m&mnostl mul ati ng conpounds of
t T@oﬁﬂé&ﬁmdlﬁ@m‘:ﬁﬁ i %ﬁ%&ﬂnﬁﬁt& CW&' YAk 1ﬁ\t%ﬁf1§1p?a[n be used

for the treatnént of tunors I'S now we
in imrasm(mkijuvametﬂeqapﬁfor'fhamédtmemte:cfmqnomeécehmms)n Ittisinow well established

ific antigens. of tunor antigens,
that ERIG et en{Fe oHE RS BACEC ARG CETF U Uuge! figgas, cncoded
by th@VIAGE, BAGEiafld YA GBIMhlic8f Files tar S SiU@S in am»'z{du?trlf‘ormal tissues, but
expressed in S|gn|f|cant annunts in tunors, such
are expredssadonmaegnifiaanparmeunss i, tuteesd seahchs mestdnomasolusg tlanms head and

neck P S BROTR " S ead - i T QLR N et US4,

93:7149s1tihabib&ini sabwA fthal c6&1nhfati iR el lsUARIces ﬁﬂ{cﬁségr@@m%d an
an antitunor response both in vitro and in viv

antitulmr g9sponsg bothedr varo andgiwivoe Melgres iLrié af 18amye @eélgwe (1997) 3:682;

Kwvor ¥y Proal® o SPE S R RS E e T 5B N

Medzc3neﬁ@997):3 625, Fihn, ﬂ) J. @and dted, 28, T.N. Ihimundl. (1998URDI114. The data

41998 21:1 14 e _data provided herein denonstrate fs i
proviqadzherer dpmomsirgics éléﬂt dRGELFREEsstoRcopictafesi i iemiens gell infiltrate in
breast (AhbdriiAbR, qu]ll?ﬂ? agb d‘éﬁeﬁﬁfatédl{fé?&ﬁ 1Q 1 -fE gltTprbﬁfe?a{tﬁ)‘ﬂ of DC and

enonstrated herein to inhibit proliferation of and
other otunenc ¢calisnane te mhitst mnmﬂmmmamwhsmOkmeqnmcﬂucamrﬁrtom guch cells
i ne oduct| on fromsuch_.cells

Thus, G Re BRI i o ARG oo P el et e cpe
decreR@ ﬁf@ntacu&l GRuABE WAAE Be In8&ihbIRC @I ¥nt d%’bn‘iéﬂi@fcﬁor

woul d be undesirable. TIG T antagoni sts an
antageimsta gotic StIe b ifhsi gmal G TaRiRtien Greal Ay antag@msigtmhanbe
adrmngs&]erﬁg 2 flcﬁ rt]sgﬁe%g :pﬂ (g)athtehéntg\?m g?% hnrégltg\?\}?r}e%d %en cgttotoxw agent
or chea@fRdrapctyit Q@] 16 safRMtc Dleclk peIMtes@R@Nati6n 8GR antit@mor

sti mul ate T cell proliferation/activation and an
respoRstto furpRIrantigepo e arevthuagHatie Fyfetexic, phehegiashgrppeutic agent
may e%gﬂléﬁ\gﬂe% in CYRAL A& ’am%[l & %@ﬂg%ﬁ%ﬁ‘%ﬁ&ﬁﬂl&rﬁ%ﬁ% iRy

e a stered in Conventionar amsun HowWn

Immuadstinmilstinggddtioiy be shaTBEG I Tammagoostic and TEIG}Iﬁgaca&ity hiaygorhytic

t he TICﬂT ant agoni sti ¢ and TIGITfaﬁtivitl\l/ anEagonl stic
compounds of the 1nvent10n allows reduced amounts of the growth regulating, cytotoxic, or

chemotherapeutic agents thereby potentially lowering the toxicity to the patient.
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conmpounds of the invention allows reduced anounts of

the gromh regul ati ng, cytotoxic, or chenotherapeutic
wag@ntizeesher eby potentially | owering the toxi cPCUSH09/039868

the patient.J . Screening Assays for Drug Candi dates

Screening assgys f rug i dates are designed to
Eent|é$g¥%ﬁ%2%¥m“ o1 rug{@ﬁ% a Sor conplex with the
p@k%@%ﬁgbﬁﬁ? ﬁﬁ%ﬁgﬁgmgwakgﬁﬁgﬁﬁgﬁe&ﬂﬁﬁ%ﬂﬁb%gnl6&%%Qh&%nﬂ¢o

a biologically active fragnment ereof, of otherw se
or comnpice Mitdrthe plypenttides envodediey thergeonds 1ﬂ¢mlf@dd@dae1d or a biologically

activIBRP IsPGE obitrfist e T st BB agrs R Eltoded

polypBptaes thithQuiett RElulS € RMsN Bueh s@rbﬁﬁhgfg@dsaﬂzsl ﬂr‘iél@ﬂé &8ays amenable to
maki ng them particularly suitable for identifying

high- térmllghpufép@émw of cheimisdlrdrarias e akiggifiom Wl@éﬂllllié guitable for
1dent1§912%§nqai /b Fe%ufewgaﬁlf% ! h?&ﬂaﬁ rﬁ&gag (iﬂ%{erﬁsﬂ"? %?r{yh?de synthetic

unds, 1nc pr e

organmecptmccfgsmc mﬁbm)rmephcld&m@%pﬁt&gj ebfekdbhy ﬁolﬁb le peptideed,
particul ar, antibodies including, wtho

(polylppmctealmrwogmu}}n fasensniifoén Ritisulam tililtﬁwéieé énfé%ng, without

I i)
imite0h, JofEonlt FABTERh L O akA B Bk HAHE S nelo:chain apiibodies,
anti- 1daetyplommslbodhes woth clanterib @d hesanized vagoendSsuch sntieidicsas

human odi es a d_.anti bod ment s. The assa
fragmgtly o e B HEE RO oty BRI < TS Reritanhge
perfol{c@tiflaNaREQIR G bt %dnmlﬁgﬁ%yeﬁn-pmtaﬁ m%mlﬁgéssa%%r El%@l'lé?ﬁhcal

assays, inmunoassays and based assays, are
screengeg hsseyra rrapedssayd ane cclhbasad tassaxls, whaghsarg sveaméaal@oﬁmmd in the

o A eSS SRR AR s SRR

polyptfteitnto®d tyar Ricltitfd@idcaaned héreisunddickdn@itioas bhd®r a time
sufficient to allow these two conponents to interact.

sufficient t9) %]@“h@e@st@@;ﬁﬁmpph@m ot iafeaect i on i s binding and the
]
?zlgg nith aggag;? S[Pg ﬁﬂ?tggudnsig loﬁltdﬁ%1 tﬁ%&%}{&l&g f#rﬂle%i t&gn be isolated

or deteabd/pﬁné redetienoodad. iy atpbﬂlcgen embddiﬁtelnf Itl&dpd’lﬂfe@tlﬂe eicoded by
the ge@e éde(ljl‘[l % ggrl?m%lcq%g]%qe @%2 cI n;ggge llsloliz;nerg o egrﬂlsloal)slro 1d%%gsseee g,ona

mlcroﬂ% é[/ %&%B@al@ﬁtto"i‘ ﬁgﬁ%gﬁage&n lﬁlﬁgc'h‘fﬁ)e\ﬁ?é %nh @6%%9 Mdhment

gen ra 'S acconp by coating the solid surface
generayilt i aaccsnplwhed)hy ofatingehqwildpephdedeitiandoldtign nfthe polypeptide and

. A rnati vel an i bi l.i zed antlbo e. g.. )
dryingp ARl BB P AR e f o ateIoafl e d apqedfic for the
polypp[ﬁldem@hﬂlhléﬁﬁlzgéi@atpﬁe W28 LRh8PRROE sbitd §u@fa€'e SPhd £hsay is
surface. The assay is perforned by adding the

perforymd-tyradding the e@ln m)mpblhl@ﬂi commtl@ht dnychomay b@@beldd by agletectable
to.the d com

bl
tabel, A ESARRLBiAcf Rotmaty I, MITBRE Wi fide EOMRRME e affufyed

compW@n When tieaehdtdn ib 60@91@%' ﬂfe%onh@zﬁbté&brﬁ@@@ﬁt@ dre removed, e.g.,
conmponents are renoved, washi n and

by washifp| andeomapien praotd drribe S84 &11@9@ G praciieated déheacthegriginally
ron 08 < LRI ol PR TRk O, LRSI 3 on

the sudfacd eicates tleat eompkékﬁ@to@éuﬁddatWhaﬁpheemgigalmmim&dobilized

V%erg the orig g@ non-j nobi | i zed % nponent does
compeRRANt gogspt garfyadk el e‘emﬁheéwgﬁ@n Pafcteecdpeetagtple.Hyusing a
labeleﬁ)%ﬁﬂp(l)(ﬁr spgé’lﬁ\i‘éﬂmn@ng the immobilized complex.

If the candidate compound interacts with but does not bind to a particular protein

encoded by a gene identified herein, its interaction with that protein can be assayed by

73



10

15

20

25

30

| abel ed anti body specifically binding the i mobilized
conplex. If the candi date conpound interacts with but

walo@e/12688 bi nd to a particul ar protei n encodedP@l/US2009/039868
gene identified herein, its interaction with that

in can. be assayed bynet hods wel |l k fo
methds tlinﬁam&Pb?eé?%mgrpsqtsanrprpmlbw&éwla% Stgcaays dngjude
traditiohl! aﬁﬁﬁa&ﬁe@d&fch A0 a0 RRRKARC BESMmBHSHe@Bitation, and co-purification

cross-linking, co-immunoprecipitation, and
throughogrpdicts ior abiooratagnandugtolgmagli énadditpen, @rmmafgmptﬂraﬁtlons can

colums. | n addi tein teLn |nt ctipns ¢
be maponS usibe” BSshib Y Eh iR PRt a R AL AL SRes
[Fieldd @6€ BbRE NdayreFLeAn) 340l 2092081 kagoy; (hbebds., mc MY Acad. Sci.
Nat ur e London) 340, 245- 246 (1989 * Chien et al, Proc.
USA $4aPH78-Re%2(198b)] apdjaclgeed lo57isvogemd Ngbans) P@@ Nl cAesgledei. USA

8, 5@8@3%@48 -ig@fy?‘l E/gcﬁ@ tl? gé%g%Ym%i on aﬁégcats g ?‘ésd%m%%f two

physicalighlistsety anglilatAbmaing,wngiastingdds thm@l\pmsﬁid@ag dlqmadn Swliied e other
nmodul .ar domai ns, . one ac¢ting as the_ DNA-binding domai n,
one fupgfipring pethsiasCTREEN peatip 4PMEina sTherEaY CAPSEHHTYSEM
V, 4L "
e e R g Ay S E Mg system)
takes a@»faetalge of this @eptdne ahd mph))yb twa hglyrsd pootding, ak@s which the target

proteifot R @ g PRV AR it of el T odhen etk etidye

activating p%ﬁphﬂécﬂlm td mcﬁvﬁfon%lﬁfam ange @Qﬁ’és@f‘@h of 'a GADI ez

candi date activating proteins are fused t
reportatgfmamd@ncoaitmmfrﬂ GAhd-asiipited Blfoaiwt@fdeae@&un rﬁcoan@tztutlon of

orter e un ontrol of a GAL4-.acti.vated .
GALY B T FEREHETSH P @RS | CiloRent aiiRR i EF g wvpetides
are de¥dcfednl @'cHroﬁ{o%Eﬁb RubstaR RE Bidamctdsb i £ompRiatini Ng

|nteract|qg pol'ypepti des are detected with a
(MATSHINRdGEh 0 feuidsttifaing rrotcinbprgtrimintasitvas betwace onpbmrEic

proteiiy b B e Bat s hiope SHEBT Y BPuPER S Rg b arnis

systerf b8 YO b Bxtb@dAnb G préteBITIRIIRd iakblye@iddpbaibl §rdtéi@hteractions
Clontech. This system can al so be extended to map

as wel b tepiAPRIBhmng arvissidery tha asperuinl for fiese itgractions.
i t :
B FHREL) RS R L L SRR BB i v
hereimandesthdrantia-rd ek @aqetunedsompaientsar bt efseedna tdactidtemixture is usually
i nteraction of a %a gl dentifjed herein anfuéot er

prepagegicpRiaingne télﬁtpr%lé g he - engrtscidacogpogent under
condl{m H9Br lé[l@win% fgﬁg@' %%ra@ﬁ@tpﬁ{cpﬂn&ﬁ b@ﬂ{élt@e lﬁ)ﬁ'&ﬁlcts. To

uct o e gen e Intra- or etrace
test tlxecahnmyl efid teandnempomndmb tnhdntsbiadidg ftbe racmorms ramh imtshrs algsehcxr and in

the interaction of th pr
the prpagBee OhEC 51 PORERPABE. 10 PLOT, GG s SPARTS @ third reaction
mixtuld, Rl astﬂb%ltfv%%eﬁﬂr&n The bikdin dg @ohmexqeﬁﬁa%) %&%bﬁ‘ tﬁeh@st
presence of the test conpoun In a d|t|on a p acebo

compernd dnd theltéid- eocxdrac¢iiula conwened mresenitio tle mpxgurs éy meniered as

descn@g(? ﬁolv\ée{lﬁlg ttirgattlog 8E’ﬁ 8%89% ﬁ'g tl}(eﬁgnf)?]ltrre%ctlogﬁ %ut ngt in the reaction

mixtuXédn@bink th ot steompoiedindRars e thetedtRempbuddin€rfetes with the
moni tored as descri bed above. The fornation of a

interagt@nppfdhe fost qampoupAeRGits Feagiian RASY. but not in the
reacti on m xture containing the test conmpound
indicates that the test conmpound interferes with the
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interaction of the test conmpound and its reaction

partner. K. Conpositions and Methods for the Treatnent
woboobirmasse Rel at ed Di seases The conpositi ons UBET/UB20091039868

the treatnment of imune rel ated di seases i ncl ude,

ithout, limtation, proteins, .antjbod

ofgani Eompoaitigns.and Mathodsfar the, Lreatmcni g

antk %&ﬂﬁ@si%& UsERPZVIE tERMREHS EiSamide BlatdBlchdes include, without

nol ecul es, etc. that inhibit or stinulate imune

limitafigmqtrotems, dndibodieasplad orangemplecules, peptides, phosphopeptides,

. proliferation/activati | ynmphoki ne, rel ease,. or..
antisePiginia g MR E o Biher e PRaR D P! BaFREs vy
immua® eirchién, T8 @GRS Tag prolifdtdtieslakiivdblodClyndpR6kine release, or immune

“translation of nRNA by hybridizing to targeted nRNA
cell indigatimevent i ng protein translation. Wien anti sense DNA

[ i i ho \eot [ Y I t -
t Fah S hAIREF KL ARORASRLIERS EHG MR LR R anstaton
of mRaWl by h§bdisinkite nsgatd inReNA and)pitevgeing piotelna@dnisdéion. When

. sequence, are preferred. R bozynmes are enzymatic RNA . .
antiseg IRNYY 18 §15¢da plgpdsonyriRonpglegssgletived Soradhg franstytionyaigation site,
2., Rhw N iR POZNAR ) F6LitiBYs SEARARMSEr SRE G EIkGtid
“8 hy\%r Plgi %at ?on to tﬁ’e lclon%?ﬁe?rren?%r yg%?lar get %Ql\elﬁiequence’ e
prefed@l. | oned by endonucl eol ytic cl eavage. Specific

ribozynme cl eavage.sjites wthin a potential.R t ar get
c RibeAMey s B letpe BBt Ctaliing 1ps W cleavage
tai o .
O RN 2y et By Sequo RS e MR DA RO 18 comACL ALY, arget
RNA debowebly cud®nudlodylic clkercigei Speatfialribedyatautlesy agnsitasivithen a
Ii-x,.formati on.us i nhi bit,transcription  should
potenfif R REER 20 (B Bl ik b B S RARE GRS, e
Rossi,[0&+Bas0 BRIt 4 TN 1994)t AEERCDhubladatich BRL WB97i33551
deS|$qqged such that it pronotes triple helix formation

(publighed YepeyaltcadB, WEIe pairing rul es, which generally

S5 RS AR Y T B L s
singleest@nded$8l qouipos &bl dzox Nauclddd &7/ Bi3Thle canprsétionidfelse

. molecules can be identjfied by any or any comnbi nation
oligomycleofdessis deumiadguals thal & PEpmates il hadinfarmaftpnsria Hpogsigen base

picn R, B S SRk 8L s o nc
strandorfesdipiexi. Hoe fidrthen détails sver e.pr 8CTdebliaation-Nd. &V D 97/33551, supra.

anti bodi es., Exenpl ary.anti bodi es i ncl yde pol ycl onal, .

TR BRRF 1ot BEb1h Bputt o1 45 SR THEPE Lok Crsabg assays
discu®RBd hRRAI88/0r by aWl bihePSerbdifey &tRAGuRWwANENREn R Mdiakilled in the

skill in the art that the invention also provides

art. anti bodi es agai nst ot her pol ypeptides (i.e., anti-PVR

ant i bodi e d, t hat,. any of the description herein

dlr?“avm %_n%% 1 _ u _0 &t he nethod of creation,

PITae Pedstrinven@bh BirtHRS provedes @nti AU GET aRsoRedsS FREmplary antibodies
anti-TIG T anti bodies will| also _be applicable to

includgrpol ysdniiab gneystonal, Bumanizest, especific, and heteroconjugate antibodies. It
will be understood by one of ordinary skill in the art that the invention also provides

, S I }
gfrflrggge clated Disecases

antibodies against other polypeptides (i.e., anti-PVR antibodies) and that any of the
description herein drawn specifically to the method of creation, production, varieties, use or
other aspects of anti-TIGIT antibodies will also be applicable to antibodies specific for other

non-TIGIT polypeptides.
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non-TI G T pol ypepti des. 1. Polyclonal Antibodies The
anti-TIGA T anti bodi es nay conprise pol ycl onal

wanivbo@ses. Met hods of preparing polycl onal ap€T/DSIEE39868
are known to the skilled artisan. Pol ycl onal

anti bodi es e raised.in a nanmal, for exanple, by
one orqrmr e%ﬁ&—&&@—gﬁ%b—ogf;an i muni zi ng agent and, if
desi LeslTIe N adiveury &nadebaip@@& k}bﬂa’cl‘bhﬁ AnBBBNEL | Me%l%emt

and/or adjuvant will be injec in the manmal by
prepariug polptlendubtbedicreasnawn inthe ahidled eoneal Pmlmpleuallaahbodles can

be raigfdin TR B SRR Rl REFREATD S i sl il b BERE et anc

if desﬁf&maﬁ géjtu@aﬁth TypIGaitEd HEmagiem! % a&g@nt@nﬂ/ro@b&ﬁhﬁatk Wb iffected in
be i mmunogenic in the mammal bei ng i mmuni zed. Exanpl es

the mgmmg| byhmuf ngv@ma@ecms(@r gitvgpciitgasal de cesipns ad Be ppmunizing agent
may %élmién tZlg t”[&@l”i( Eglpg\%ﬁ de H?B %Sé&e@%g%rgﬂle%r § ggrnt['ne{pl lﬁaehlpsgf{{l ty conjugate

the infx@figihg ngﬁlft tcﬁ@l provan kﬁowdil tche lmfﬁ’}lultt%eﬁlﬁ'ﬁh cneaﬂammal bei@g
Freund's conpl et e adjuvant and MPL- TDM adj uv
1rnrnu(1hz6q1] oghggblﬁ%?g/quch_ p%mn%e%wpmq ipclpdebyd| a&%ot hrmted to keyhole

hrnpefjhfrf? ﬁy&?lluﬁtaﬁ:)ugl ﬁ h@og'l ﬁ)ﬁohﬁ"ﬁ] aAf 958&911 tﬁﬁé’in Bhibitor.

by one art ‘'wi t hout un
Examphepef ad]avmm whbith nfay Hbﬁtnmqﬂbyndahcmm Fieond'esonijrlete adjuvant and

1A T anti dles Iternat|v , he
wpL 3D iyt Ebp B B3y RBibA YRARaS ehabin Seormgmygplate). The
immuB{Z8R&{ gﬂétd&l ﬁ%y BY E’élbéi@cﬂﬁ% FBL NS inSMEhHt %hbﬁk%@ue
described by Kohl er an | stein, Nature , 256 :495

exper(m@rBion. | n a hybri doma net hod, a nouse, hanster, or

ot her gppro I at hlo t..animal, is typically i muni zed

with a 'm%%—@&—ﬁé%%ﬁﬂpé elicit |ynphocytes that

PR uﬁte-mmmmmmm? QlkcrpatBAUE bBehoabt loRgl GnEBodifkatMonoclonal
wi Il specifically bi to the inmunizin

antibosiesenaalq epared pieg hytrrpiﬁ?@wtl@t@%yu@eaSﬂﬁ%ggemed Ry Kohler and

MllStéﬁ1 ]$ #ure-g h%@t‘?‘gzg)'o ﬁga Elglh%lﬁﬁ %Jﬂreg{%ifp% Fxfbll}]l J h'al?g et &€ otlap

approﬁiez[’te Ihaétlaynrnaﬂj s i cqdieripieyiald \hﬂomdmhmnmhmg)agﬁﬁ to elicit
") are used |%@gel | s of human_ origin ar

lympfw@éﬁe? ﬁaﬂ PEduegPTeEh © lesof@.rmhwwnﬁéa@%@m wilEynscifisalty bind to
e AR TR AL SRR L Rd e 205

| iThe iusiungyirg apent wil typicalkdy mgluag et TI_CHquimlmptlde ora fusmn
proteRgigbEtofeanciahes S exrioherd hEoR B pp iAo URed Pl of

humaﬁ\@ﬁgﬁrar@ d&ies Sor spi98 ééusm% 1y1§§n nd@3ells bAAREY & dopathneal |
linés are usually transformed mammalian cells

mamipglanisowicas #rg deyieddonhednplocyfes oidan qub@wﬂh@naﬁmthmd cell

line u%nrlr%% gvtag)lljsﬁ.%mg )gsﬁtat fas ggﬁllet%y g&rgo {“ m e dgrrn% cell
[GodlﬁgHMam&orfatu WhHbEdiBE @numpté@ahd Pfa%ﬁ@é’ a:biaaerﬁﬁrrtrassng 986)Epp. 59-
or nore substances that 1 nhibit the growh or survival

103]. dmmpaitaliged eadlelines jarmusuipldy frorsdoraed aamipalianeselsnagticulgrly
myeloglﬁ}a:%efﬂ%e of %(ﬁht, %Sllllng ahc?ﬁllﬁngﬁlgrlfﬁﬂz tﬁgﬁalm,/ PR%GE H{olﬁkg]l%yeloma cell lines

are employed. The hybridoma cells may be cultured in a suitable culture medium that

preferably contains one or more substances that inhibit the growth or survival of the unfused,
immortalized cells. For example, if the parental cells lack the enzyme hypoxanthine guanine

phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the hybridomas
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phosphori bosyl transferase (HGPRT or HPRT), the
culture nmedium for the hybridomastypically w |

w0 pbageshypoxant hi ne, am nopterin, and thym dPEEUSZ0BIT39868
medi unf'), which substances prevent the gromﬁh of

: RT-.def cient cells. Preferre nnDrt 1, :
typicallyal 5t hgRetiRE - uBar NP O T ymigine ufaéﬁ SGpmp). ghich
substdhc@prb @M kheE B ESSH IPOPRT-RALIRPAYIsbY the sel ected

ant i body- producing cells, and are sensitive to a

mBdifemedsimohortalizei\tel ok suane thobe ‘élapfue¢ efficenitly mpperabiabledigh

Il | ich b ..
level Efivarsion? andicd Tyt Su B St DeleihE o6 G50 algpyitive 0 o
medidsh Slidhi BHAD it eMorSpiRfdpe@dimdealizddédNl 1thed Bt thiene myeloma

Anerican T Culture Col |l ection, Manassas, Virginia.
lines. MhRIv o O i D B TR o6t G rlA DY LBt

San D‘”i‘nrérﬁ1 @flz’?a &% {i‘t %%&%5111&?%8&3% rcuﬁtjilge @&?e%ﬂ&ﬁ ﬁ&a%afggﬁgﬁha
Human&ﬂﬁblorﬁi Qﬁeﬂbn,ou& meat haéroalyelondgetidinem alkso Hﬁl\td lhféﬁi Mescribed for
Productlon Technlques and Applications

the pregugtiop of hpman mesgrleer! ntipodygy<ogper. Mw@]&ﬂq}é AN LGPED;
Brode{ﬁﬁ gﬂné'fgMd?lo\M&g}thé#tﬂ%dp@&dﬂﬁH@TgﬂnllﬁﬁgeQﬁﬁd %rﬂ% %1%95,@\%%1

Dekkanincb@thwe¥oﬂa (k9c8t7§p|p ddabiist the pol ypeptide.

B SR iogh B A b BSEh bhrahtar PRI be assaved for
the prQ&h@é &t 68bdM¥hal vaa)‘a% %%&b& addip ﬂférpo%e?ﬂdé. npXfdr&ifdy, the
bi ndi ng assay, such as radi oi mmunoassay (Rl A) or

blndlwwﬁcity akednodionah eatiuslidsenedused Ay theeiybgdpma Seléshis determined
and .assays.ar nown in the art.. The
by imis AR S PRI B o FiBer o heh BilgmEifoapgy ®1A) or
enzyn@X BARIdGmni@odifoeidit Ay VLISAg. Saet ﬂéblﬁﬁgue@ Ral ¥ssa§s &t known in
Munson and Pol l ard, Anal. Biochem , 220 (1980).
the arfaf Therbindiag a&utityed thamenerdons! ariody spe Poewmpls. g detckained by

I : g t,B gg %l{]
the Sc%kc%@rgis qg)élsg)ﬁé\ﬁlﬂgg{}ﬁ&gﬁo@%d 1 it 7 %) dlr%%O)
SWdteathe @Hllrécblb}l"tﬁldmﬂatddﬂﬁalﬁ&dbnaffed) rthé b]loaescmapbés @chloned by
[ ude, for, exa Dul becco’'s Modified Eagle

I
limitilﬁﬁgélﬂtﬂmnmceﬁkww an srmmmaf?tﬁfrﬂardow@ioﬁ&@%w _E_Iﬁla *Suitable

oSSR COTUERULS TR f AUyl DONO. 281 BT LSE Pt
and R§Mie] 68 esedmeny. ﬁétenmmf@wetﬂe bybypdomnd ¢edld nfaydm grhwnwuizzhzu peascites
| ym or ascites fluid by conventional inmunoglobulin
“1anEHF??lcat|on procedures such as, for exanple, protein
ATRE PRAOOISRal MYBEAXYIRRA Byethe Qﬁw@{e@ Ha MY s01 8164 or purlﬁed from
el ectrophoresis, dialysis, 'or affinity Chromatography.
the cultiyee mediow| awrstitea ﬂmﬂo@dw@emahm@mlm@l@ poyification procedures

e onbi nal u 0sg cribed in
such {560 CRURRR, o S50 W BRI g PRl o O
electr@ﬁlfdré%@dﬁfﬁys@f of fEinitP¢RRdhialILr&AY. be 1 eadl ly isolated

and sequenced using conventional procedures

. b
udihpgnasprigasetibedicaay plog be mada py spcembiiiabP Pefnethodg such as
those p&&ﬂ#@@hsﬁ%%fl Fﬁﬂh& Y 4 @, 480 ‘?i\ldﬁ ?@d@%th%@ﬁ%&%g}ﬁ)ﬁ Atlodies of

ains of nurine antibo
the 1n€<&itioﬁ caf bt Fradilpwetitédandsequecabusdng conventional procedures (e.g., by

using oligonucleotide probes that are capable of binding specifically to genes encoding the
heavy and light chains of murine antibodies). The hybridoma cells of the invention serve as a
preferred source of such DNA. Once isolated, the DNA may be placed into expression

vectors, which are then transfected into host cells such as simian COS cells, Chinese hamster
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preferred source of such DNA. Once isol ated, the DNA
may be placed into expression vectors, which are then

wo e@nale@st ed i nto host cells such as siman COXT/E51089/039868
Chi nese hansterovary (CHO cells, or nyelona cells

ovars BRI O B G I B! RSO A bbb provcin.
to obthlmhé %ﬁﬁ{é@isr@%oda%halca%hwm ﬂﬁ%%ﬁbﬁﬁnﬂ%t B&1s. The DNA
nodi f for exanple, by substituting the coding

also r@e'dwsn@@ﬁﬁ@ rfothenampld @a\syb@milﬂgu thhtodshmsaquemnedvaimtman heavy and

ight BT oMt BB R T 4RO S ol e B RIS et o

4,816Bp7coeatiRAtet Y. jsaprmi 619b3t EovaR@itly fATHMS gb q{whﬁﬁm@gwbﬁgn coding
sequence al | t of the codi ng sequence for

sequepemall wﬁt(ﬁﬁt]@q)mqp . e $ar§seper aron-wyppneglobulin polypeptlde Such a
non- 11{[1 g%@ﬁ%éoq ltlﬁ% gﬁlo @%}%&ﬂ&ﬂfﬁd%h@ %?I?#%% tdo{l}%i@? %If %1% 5nt1body

of theGnven@ion g canbs bulistituget fod thetvheiabia rdbﬁiahs off on@ bitigeafcoaibining site
antigen conbining site of an antibody of the invention

of an ayihodx of Eheanmﬂﬁ% (9 Erepfe RO BRIV By dptibatie ant i bodi es
t [
e B R Ao, MAS0ds 2 BESRAHE fhovalont
antiboebxaaraod Wpll Gnewvmit ﬁn@cartl oo bxasple ame minthahinvelvps esaibmant

i | obul aln and i fied hea hai n
exproiyig dlad g looplin Bk AR PG RR by Cagtae gy is
truncattwgéfl‘%ra!l Sgﬂt Yy SAniR tﬁ@F@fe%Ycﬁ{Ho a@%@ﬁév@ﬁﬁie@vy chain crosslinking.

crosslinking.” Alternatively, the rel evant cysteine
Alternagiseluibs releeans apeine tesiddeswre ulstiottbdbwith anetbermamiao acid residuc

el et so as to prevent crosslinking.

or areld%f‘e\ﬁdf]e %&%3{%8% C&?Séﬁ%lg% suitabl e for preparing

M Gl edtho @tre BIRE s@ifabldlod PEdphily Alonavill ¢l @atiiRsidsO Digestion of
produce fragments thereof, particularly, Fab

antibadiesgereradyce Fragmees Hersipartiguarly Epbh Fagent.reen be accomplished

Iy art. 3. Human and Hunmni zed
uﬁngkﬁﬁ?@o@i u%ﬁe aﬁiﬂuﬁgggT anti bodi es of the invention
may fuBther}ﬁmmmnmsehHMﬁmnhzedm@dkbbodies or human

bodi es. Humani ze orns of non-human

ﬁﬂfﬁ*? ABY-TAGIT prjthodies &g thedpyspsiep @%Yrﬁ%ﬂhwoamw Rymanized
antlbddw AgHAR ldt)ﬂl%d‘fég é?ﬁzefd &ﬁntlﬁl%{a%gg g i : Sfthef8ntibodies

v, Fab, Fa or o er antigen
are chsrubscenpnmmnr@otmﬂmanMgb@lhmhhaam adragaientsithercoisuch as Fv,

Fab, LA ea’ GRE P mINH s ateen o RIdhait bisbich gantain

minin{d] @&lu@h@enderﬁ'@& ifRatNOn-hin M ineRul R RUES Hfuhfh'ﬁlz%d antibodies include

conpl ementary determ ni ng region (CDR)
humanp guinpheglobuling (reeipicnt entiindy) mswbige seSfdueﬁfran@Dmrmﬂelaentary

h d b h
s ATER TGS o 50 PSRN RIS B8 AP ERY g on

hurnaﬁ‘ §1§b%€dst(&ono|r @nﬁl&l@? buthta8 MERSe, rENorframemnﬂg the dedlredsp&ificity,
human i nmunogl obul i n_are repl aced by correspondlng

afﬁmﬁycﬁnd [sapasHYr &5 sameistapearaly Fagewark sgdnesofibghunay

1mmuﬁ8§851!11 ik ‘Ia‘eﬁJ éjc%g %y%ﬁgsqjoﬁ{h?ﬁ fng#iI rﬁﬂmﬁﬁ 'r%s%ﬁ Huhﬁﬁlzed antibodies

nor '1n
may aﬂsroamsmmrsk realygenbas.ard fouge neitladr in tHeeechpmﬁimnzlbddy nor in the
ant i body wll conprise

imported CDR or framework sequences. In general, the humanized antibody will comprise
substantially all of at least one, and typically two, variable domains, in which all or
substantially all of the CDR regions correspond to those of a non-human immunoglobulin

and all or substantially all of the FR regions are those of a human immunoglobulin consensus
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substantially all of at |east one, and typically two,
vari abl e donmains, in which all or substantially all of

W0 b@9TBiRss egi ons correspond to those of a non- PCTIER2009/039868
|nnunoglobulln and all or substantlally all of the FR

sequepas O deLa i ne ot AR thoBon o 18est p patiop of an

1mmuﬁb§l@b1¥l’iﬂ éongﬁﬁweg§,ﬁ (BY), {y%?c%tl %a@ Gf& hﬁ’[ﬂa@fmﬁﬁnoglobuhn [Jones et
i nrunogl obul i n Gonstant” region (Fc), typically that of

al., Natutey 52 52 xmM0PBoL Ri¢ahnfadoresl., Natat, 33343 329, (1988); and Presta,

1, 522-52 ) . Rlechmann et al, Nature .
L%ﬂ%%éé?g %%ggg% (Qr?g Presta, Curr. Op. Struct. Biol
Metﬁ&ﬁfé&ﬁnﬁakﬁﬁa% hen-Webe stifodics AURBIL Ehé\gn ROMe REM@enerally,
antibodi es are werl known in the art. Cenerally, a

a humgpirach ppidiwdshes DRISE hers asHeo afid aesidiica tinguerd igtori §pa pspurce
h. i "
it SUERHERE, 1 AL i P S D DI PAT R v
residuies), vﬁﬁch hrmny}mallyr telsdnifu®@s an Wirhgdit"aragiably mlloﬁﬁ[ﬂ yHllirﬁklﬁﬁatlon can be
from " vari abl e domai n. Hunani zati on can

essenfé@bfewfoamp@ %]@W‘fl%% the angtend AIVHYCTHand cREYITSErs dfongy A 8é1s Nature,
21PN SEL hR0eS: Sl 3 801590986 307 G
ScienMe 2BYé &4 1836 @O8Y)].Snji &mhstﬁutlﬁ’@ﬁxd&ﬁtlﬂllDRS BﬁCDRQE&&l)@ncebﬁor the

core T e S BT, P ) a5 ancodics

are chRERS SHtHBHNs (@tsc bateﬁmam grRIS 672 r\ixl‘lé?@iﬁ'sﬁ%tﬁftﬁll? s ®alnGin intact
anti bodies (U S. Patent , Wherein

humag yptbdhdoradinyas bess svhstﬁutadn biy mhwehm:ngw@quqmb érom a non-

as_been, subst i ondi . .
numa§ SERICT % PSR GRa at o Ry GRPRL Bdies in which
some QWRafYs#R6s aféﬁéjRo@ﬁdly%n@rfqz tgfiue@hre YubWeim®ed By tdshRdé #8mi N

whi ch sone resi dues and possibly sone FR residues
analO%FrUé syeiatrpdent eptipdissesi dues from anal ogous sites in

3{”1 3956(985%21%%150‘1%@{%@6%8 lu? gg I\’Sﬁo&qgclﬁill(ﬁ*%ﬁ Qﬁowrg in the art,

usi ng vari ou ni ques Known I n

1nclud11!ig:j)hl?@le mlgsplﬂ?agﬁatﬁbsiﬁbagenlbb@malmd 67$1n[tdrb sl bBiMn 227381 (1991);
227:381 (1991); Narks et al

Marksjet aﬁ Fél QI QI! _%é%l g]é)flk]lg"@i)te}chnrgﬁgs ‘?fe(éq’\lﬁ ieb@}egnd(ﬁoemer et al.
are al&pzi\%ﬂ%le B th@gﬁ;pggﬁg@ &f hlﬁﬁaI?IlIlO? &Ta@ Lu?‘t?qoﬂoeg (t@f%le?af or

he preparatl uman nonocli on ant 1 bodi es
Monoetona]l Antiiddies @ind iahcothictnpdi Akndhd.iGapcBr( l?&%)rammqurner etal, ]

ImmgAlpﬂig;: :!H4§i 1 1%68%4(71?P )T7§*é1}1£agg) &%g% j?t%ﬁ)gﬂ%rs |ng. P?ln'aﬂ%ﬁ&ﬁltroducing of

humaf nhhllaﬁ%lgwﬁﬂamhﬁtor%@%mc At RAYET BEcOh J&meﬂaﬂle endo genous
i mmunogl obul i n | oci 0 transgenlc anlnals

1mmunog:lebmlm mes:haweﬁ@ele nabgdn oU@mmeﬁﬁ}yogaQﬂyatedn L@en@ballmge
hurnaltlJ A I’]?Ogiar tr&?uﬁ bﬁ? n‘g%et el ﬁ/%l Cte'g%r%%lg ’[h[e)llfJ gei,en ua humans in all

resped’bé'l hﬁdludih@ g@ieyreﬁleﬁfg@bieﬁﬁ aisBﬁlﬂblﬁ efdantiboldy lﬂ@’é&oirél @his approach is
respects, including gene rearrangenent

doscrigp ot Gh L RIS S OHe T B e e (. 5 eap.126:

5 63 PEENG M B BB En g Een iR prg AR AU, e

Bio/Tedinotuatyi@, 379-883 (1902); fiohbérg @t &/ MatuvBIoR §56I859|(1994) Morrison,

Naturg 308, 5530 1 98 ggbwglgzgggg? e Hidis ‘c;‘blh%rl]obgeyrl% €152 11996).

Neuberger, Nature Biotechnology 14, 826 (1996); Lonberg and Huszar, Intern. Rev.
Immunol. 13 65-93 (1995).
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Nat ure 368. 812-13 (1994); Fishwild et al. Nature

Bi ot echnol ogy 14. 845-51 (1996); Neuberger, Nature
w@r@vaedssol ogy 14 , 826 (1996); Lonberg and HUBZEIS2009/039868

Intern. Rev. Imunol. 13 65-93 (1995). The anti bodi es

also be affinit tured usin n el ecti
andf ¢ ﬂ?ﬂaieeasg%we@&b%%f'ﬁ'ﬁwgla&ge@a% # FB%V&H stiersion and/or
muta, ﬁﬁssflseﬁle&l@d@\&sf dREADedBHYE. etk ARt ROGH i BSmBRYR ARbEdIE RiveXn

five times, nore preferably 10 tines, even
afﬁnlmleclpwdix@rtamsyn@@ pefaly |1 fromegravan erore preferaliig 20 or 30 times

arearch HRAthE e e st REME AR b b 0t PER ) Sl whigh the

maturBdl sRERIdE i CpBpiredodi es Bi specific antlbodles are
nmonocl onal , preferabl% human or humani zed, anti bodi es
t hat hdve bﬁhﬂﬁﬁﬁcéﬁﬁ odicsi tj es for at |east two
d e t
'Bfl%)%&?gs n@@clg(#l%cal{l? FlgélO?lBH?qbftj’e %nxt?rh&?%? or earn?%eﬁiémlbodles that
have ljlﬁdilng@yeoﬁ)ﬁid’i&és fanai lgasn twadidfepsne betigdak y Irf tthé peesent case, one of the
cell-surface protein or receptor or receptor subunlt

bindingsgpreiéisiticy s fra kI G ﬁ}es%lé%ruompés @ﬁ@%%‘%@tl&% aAdNF caRly for a
cell-s I%Pfce 1n-|8r"i‘96 H}o?gf"lréc)ﬁivto; %ﬁ) . combi nant product i on of
|sp |c ant Ies 1s ase on the co-expression of
t Methlenn@hklbgj bispehifauytitpldaisntd kv iohtbe art.pdradgjonally, the
e tmo eaVéﬁphalns have di fferent

recon@hbtgef prodp¢tiono bmpp SAptibgeiesas, @qeg onpg ¢f %xpressmn of two
1mmuﬁ9g”10§ﬁﬁr 1@%%&118&%& ctﬁ%pﬁaﬁsewqaérettti@w&@ﬁmgncﬁﬁﬁgﬁmedﬁferent

i mmunogl obul i n "heavy and |ight chains, "these

SpeCIﬁWm& [§bstn @nfuﬁmlbnw}u_rp,r&&iaﬁéé iaB%d;%%)i i B¢camexctﬁ1h@random

ften.diff
assortfihEok bbb B Akt R Gty e hoiopils RS,
produéé a hb@nEAMiiRGkc HPIcR Aif@citantiBotBY thylcad 69 P vhidheshiPyne has the

affinity chromatography steps. Simlar procedures are
correqy bsprg e arpgiupD Thg pagBaion wi b eotisat mglerply isygyally agrgmplished

T , 9 (
by sty ARG B e S b et Sl HBEpR i O omsa.
publl%iﬁ@ %B Magzl 19'9esa1(dantﬂrf1mgyll<@ret alg@MB@nbi]I Irg): 36;5@36695{)99&%
e t o i nmunogl obul i n. constant donmj n .sequence
THE a&%( GHIabtced e an Yith haglopkepint igapRsli o e ﬁaﬁtlbody-antlgen
t C

comb%l?@’%ﬁt‘e%'ﬁggqg%ﬁ t@ﬂhrn ﬁ@eﬁlrhélg&%l on%shtSdo?&iuzg%tl XS egé fusion
preferablyes wite ah|11msrtunhglabyhmlna|vy-oh@msfoamntrdeglaun cO@bliying at least part

ont aj.ni.n Sit.e necess or. light-chai n bindin
of theaieah '3 Geinog dE R arcieied v e FibkRe srbbicAgstan
regloﬂ {@il)%ﬁﬁ%ﬁg%lsb@ nB@e@é’aY cdraight-Eigh 8RR Weschi in at least one of
desired, the i mmunoglobulin |Iight chain, are inserted

the fupipng @Eﬁareac@h@(mee@muanglvb@lnmh@vyah@lmacu@ons and lf desired, the

1rnrnuCOtl ﬁrl‘fc'nfl cr}t ﬁll nt Olna 1n b eealgl Stx s anlvsrp rs L arg co-
POFPREH det &i't's: 68 | G4BT S pECT P Spak as
transfé@@d 1nf[(05 sﬁt@@[ﬁlﬁd@t or%bhlilgﬁlh P%Y figther d&(@ﬂli‘&%&nkﬂatﬂf@ Bhéﬁ@hﬁ@y
21 :210 (1986). Accordlng t o _anot her appro

antlbqsie@éﬁff: Beteiamp So6sh oal ., Metheds in fnaymaloay.platl 8 1986).
p%ccor‘a gﬁp hgt%gyag%%a%ﬁ lﬂll ?c%b%@ih % %‘/@7(‘5‘181(e Elﬁqn{epface between a

maxi m z erodi mers
pair of antibody rnolecules can be englneered to maximize the percentage of heterodimers

which are recovered from recombinant cell culture. The preferred interface comprises at least
a part of the CH3 region of an antibody constant domain. In this method, one or more small
amino acid side chains from the interface of the first antibody molecule are replaced with

larger side chains (e.g. tyrosine or tryptophan). Compensatory “cavities” of identical or
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whi ch are recovered fromreconbinant cell culture. The
preferred interface conprises at |east a part of the

weRiBInagson of an anti body constant donmain. | nPECTUS2009/039868
nmet hod, one or nore small am no acid side chains from

. ..the interface of the first tibod | ecul e are, .
similgy e SIS |t ROP SRR %ﬁe&éeaé%g% _ecléerggceﬂ? ?%%%eﬁ%ndo?nﬂbody
moledul YR} &Pﬁ@ﬁ)g;lar%@ IRERSAIPSide clEAYd WitBSmaldr dndetd GBhine or
orsimlar size to the |large side chain(s) are created
threorone)t Héiis proeidése meotfanisne fog eewersinrthe piottyointbe betatodirhgr over other

repl acing | ar am no ,acid side chains with smaller

unwa tﬁggm%glfog}wt&lmgcﬁ‘l ar?gilog}o_dfrﬂ?ré‘oni ne). This provides a
MBGdpRBIIFS Ah{iBd dids Wah @3 réparddn il edndthodntibbeicket AitiddiyBtgments
over other_ unwanted end-products such as honodi ners.

(c.g. Hpl pliipiecticaantibpdias)e I celinqurs for gaparading hispedifie antdhogias from
' i . Ci ¢ o E( ab' ). bi . '
antioS AL Eha0 bAR AR IA BRTROL RS Prbraf Bl bl FRE Bldbodics
can b@pitcpiredicasbd preparadusingdiyerhicaldinkags Bavirarbaeit, Seisedel 120K 1
inthe literature. For exanple, bispecif ¢ antjbodies
(1985, .g%@cgge bpg)ﬁgqilga WhEFEip Htgst é@t&o&ps&gq p{f@te@hgwp]é&pleaved to generate
N | . . .
Fa . Al oL P BERaRE of A kic] sqmpleving
agent podituacirsenite & $tybitikeavmd] dithigle ard pteec(intbtnmolbcidgrint Sde
These f nts are reduced.in the presence of the
formagipty, bt R FiBmRGEeagait Sole sPAREERIR Biargrabeagetis (ANB)
derivatives. NGhe 8 thBIFab STRBABK 8RR Gs fhBh BIBRY @U@ thetiabtlhiibds,
formation. The Fab' fragnents generated are then
reducgemweh mescaptoethilaming rod enaat evih B uieelavamewd of therpgher
, the Fab' - TNB deri.vati.ves .is, then.reconverted.to the
Fab PR @O AR AT bt IR CBEERUE SRREIG o Eed can
be usddl as&denrs Fdi tRds@6tdivERhAlobAXBGH ofdhz{ies. ot her Fab' - TNB
derivative to formthe bispecif c antibody. The

biFap elsagmantsempy bodireglygeeygecddrand. pedi tbehegscadlysqupled to
form {05 SACARLSL, SRTTRNN L1 13b, Oy PRI 9F e

productiand afully haaiapized bispedific antibodp &FCit’ ), enaleduld oBddEab’ fragment
Shal aiby et al., J . Exp. Med. 173_: 217-225 (1992). = .
was seagrelyisecreine fiombaiueals B sePIcGied i FyCaRheitMy & codipedy pitro to
form (e MpEAAL AN, JTHERBEU AR antBRE) (R Fornh bR ATEMe iPfind to coll
overcxpressatgettic Enedd watptooupl nomgal umdant T ocltso af welims tregger the lytic
. .bispeci f c ant.i pbody. The bi.specif ant i body t hus
activi R S oA PPBETE: AR PBon DR SSUr i £ he
EnRBud REBREQY foR ALY B isdIMIRbishceRiclahiibésy Miher@Sdirectly
trlgger the |ytic activity of "human cytotoXic ' o
from tegom mglytt@ﬂ caljmicrhave hlserhecnotasershedt e pana:rlg,éng)_emﬁc antibodies

Various techni gue for maki nd i sol atin [ i
nave SR Pl B By il el 3R 1541553
(1 992&. utrhdlicgciayppal 5cptiBeeort @5CFdshdd . Jufr@fotei¥@Wptcelinked to the Fab’

_bispecif c antibodi es have been produced using | eucine
portiopp gheyosdifiResat etibpdies byjgene fsion @piibody homodimers were reduced

ot et b Ao g RGBT Lo RA e BRRLHEST

heterqaddmtis 0 Maisaficthadcah dl§cebeeutilizad foribe pesludtjongdrnatibadsi lmmodimers.
.The anti body honodi mers were reduced at the hjnge

The “fiapdih tegmp BRRHIORS P& Hakn aeh gt Gros Nallzbead S LS

90:6421111-%4@81&'9@9}:{%5 provided an alternative mechanism for making bispecific antibody

fragments. The fragments comprise a heavy-chain variable domain (Vi) connected to a

light-chain variable domain (V) by a linker which is too short to allow pairing between the
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het erodi mers. This nmethod can al so be utilized for the
production of anti body honodi ners. The "di abody"

wo ewbnaodesy)y descri bed by Hollinger et al., ProRCT/NS81009/039868
Acad. Sci. USA 90: 6444- 6448 (1993) has provided an
alternative ne hanl sm f

ma if.c
two demaiisgp e Sa*ﬁ?ec wagfwﬁf z&ﬁﬁ?. élémﬁ %%Pffn e o Hoethent are

forced/ R Ja@ll #h dﬁ%h@l&ﬁén}ar NNBANEHddrhiRs bff BBtcE h@gﬂﬂent thereby
vari abl e domain y a linker which is too short to

formigg tvm/\mp@embmgilmgmme Anpthet mttgynihr nekiog bigpecidiamntibody

chain., Accor.di n |ns of one
fragmpps bttt i S Bt 7 6K Bt s SRR g iruber e
al., J. dmechuMbl. d@mgm(1(994)anot her fragment, thereby form ng

two antigen-binding sites. Another strategy for making

birgibedies withmarp diep the agleasies arwomélpd%@i s one nonlimiting

om0 G AL B s ALRLS 8628 S0, B8ST. { SHRLASE L7

(1991Ant i bodies with nore than two val encies are

cont errglﬂzt ed. .As one nonlimtj ng% exanple, trispecif, c
glsa%lliﬁ%@ltlf?pélﬁé‘r’l@d bingitg twg d@ffereqtlﬁpfto%qs oy a giyen TIGIT

polypgﬁnmﬂ'é gcln 1%?[61@& 9 %)antlw fp?[g?ﬁe cfenﬁﬁf Ilfla be combined with an

I es may d tot t epltopes on a
arm wdpichemndd tﬁla’ﬁngg&mrg&pd)heciﬂe be aéeukocﬁle tsechrvasta T-etly recaptor molecule

o QLGP SR MBSRLE 2T B EORD 1 ML 3P

(CD3%}@ F%gRﬁE%IS?@ so,g@cfc? goté:g%) %ﬁfgﬁﬁglr%%ﬁé 1% ?(E E%s toSu %ell expressing
the parté@Rlr TIGDE 4Ly pEtafal |B1§1@Bﬁﬁ)ana’ﬁddl&¢1gﬁ§' hllso 6ERsEHGD 156lias
to focus cellular defense nechanisns to the cell

oytotagxyaeatsita geiwhigh exipresh apartieuy il IGET ppbypeptite. Toespunibpdics
posseSs aaﬁdll?oahﬁﬁg FEM \all\ﬁnlll %ﬁalkﬁ?wjﬂl?bﬁqnﬁd% d (?LBJQ]% ed?é:r#to%ta ?ﬁﬂl&ﬂuchde

ents to ce express a pa I CU
chelatpn Isygtept E@EUB'Eh ePd A9 O B direlE Pos aastheabifpddific bitivddyngf interest

binds gl G PPk Bl e S EBOBE BTA, DOTA, or

TETA. Anot hﬁet&b&gﬁ@a{e&n@;g&é@ody of interest binds
the TIG T polypeptide and further binds tissue factor

( ﬂé}em@nj UgeteambibodipsigratabsoArithith i sespdHef the proserjt ugangon.

t th of th t

Hoter R RAI TP o PSP bl ‘Y Er B B iaet R e vsh

antibddi&d Hao¥, Fbeédahipld, DeOetoptcd RO thir€s imPHBH syy%rh loeIe t8inwanted cells
have, for exanple, been proposed to tar ?‘éfﬁ} i mune

[U-S. ByisniaNe<bh 169400, andvianiresgmertiaf VNS ctipm ING360; WO

2oL 0 ALy ALPELA R o v

knowh heethddl én sydtlidio pir@sinroaymberypine pairgctthose ivdlvag wSOSB@nkmg agents.
known nethods in synthetic protein chem st rEv1
For exaaplgdinHguRrigdas May BF ¢Pmueicd $8Ine gidiswf1derashangepepction or by

[ n
Form i b oI BR E AR Tt o
iminoljooldte aad amgsh@st-mbrcapliobatytieideagehthesd dlBClel’@ldeo}D axposle, in U.S.

Pat h]g g,% not hi ol ate and
aten ?’rft/J AZ%er capt obut yri ni date and those disclosed, for
exanpl @, i N EgeSor Function Engineering

It may be desirable to modify the antibody of the invention with respect to effector
function, so as to enhance, e.g., the effectiveness of the antibody in treating cancer. For

example, cysteine residue(s) may be introduced into the Fc region, thereby allowing
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Patent No. 4,676,980. 6. Effector Function Engi neering
It may be desirable to nodify the anti body of the

WO pwentdesh with respect to effector function, BOI/ES2009039868
enhance, e.g., the effectiveness of the antibody in

interc %e L ﬂ%ﬂ&&@ga%?rmag%{rl ﬁtgég%n}%lgg’& gl%SthSﬂlg g}%%iscl a%%%&%) thgg%enerated

may Hab ﬁ%xﬂ%d‘ﬁﬁ&ﬁﬁ%ﬂor@baﬁﬁb *fhlt;dﬁwmnﬁcx%ysrea%m@rémeﬁt hdldfited cell
regi on. honodi meric anti body thus generated may

kllhng@weantﬂvpdwdembmdmt@ﬁhdm odetioieity &pBIGIA)I Sge Gatdhor al., J. Exp Med.,

Ry G P —

antlbcﬁ@ésﬁﬁtlﬁénlﬁhced ahti-tuF$P ad‘t’ﬁi@ty,magﬂeﬁso belg8 éd 489bg (d8PB)functional
and Shopes, .| nmunol 2918- 1992) .

cross—mhwaﬁé@smb%mwgkﬁ @ylvﬁ?amernl?vwmhoﬁaﬁéﬁo 20e1993).
[ I r
Alterr@i?%él .{uy 2 gegin%dé’&gﬁ’l{egpe g }@gp{}?‘i P’E%g‘%{)ﬁsba{nd‘{ﬂ&} {n2RBY have
enhanE’&iS&ﬁhp:lbmentﬁ?ms RfiﬁﬁDZKBEapéﬁﬁlﬁSé Sl Stevensdr drelly AnéifCancer Drug
.antibaody can be engi neered that has dual Fc regions

Desiggny 2y’ 30RetEDy have enhanced conpl ement |ysis and

ADCC capabi i Lig tot €venson et al., Anti-Cancer

Dr ug DZSI gn= 3 = éiofg?%deg (1989). 7. I mrunoconj ugates

THée imeetivn aso aérﬁamnmnmmumscamugan&mmnqmmnlggmtaeabody conjugated

co&%rl Si ng E antj bod {H ugat ed to cyt ot oxi C. aﬁent .
fo a CYRIOF AR VIR Ad E AT AYBLIEP tl&g‘gﬁ‘%t toxpy lg (8. eélzym%ﬂ?a y active
toxin 6Pl§é€f@fa'l Gahday, Iﬁé‘ﬁt' d&eanﬁﬁaq'oﬁ‘lgﬁf opﬁﬁgﬁéﬁ@'therédfﬁ Qfﬁ‘h radioactive

pl ant, or ani nal or|g|n ragrrentsthereo , or a
lsotonea(deoamdmr:enjug@ﬂebpe (| ., a radi oconj ugate). The

i enti o nnunoc

(HE EheREEUSE Pl R B USRI ERD R ERgesph g forred o as
“antibo@dugRédugat®l” or ARGR'Y)’) Eciptidisd ffardMoan tor@eited to one or more

conj ugated to one or nore cytotoxic agents, such as a
cytotaxketash veyush at picheragBprapeuticaiegni, a drugs awrawth Amibitergragent, a toxin

|

(.2 ERERN Bub i Arkfiotatty QoAb RIbL AL, ol plap. o animal
originpbefrigmats ’Ehﬁfeﬁ@', oﬂz[ raglcraptlw isbtopg (rmta&aﬂlbeds@@éa)te) or a

radi oactive is (i a radi oconj ugate

mlaemw%gé&s 5%1 %@‘éf?ﬁﬁ%f‘e]&c?léiﬁh’t’% of 6198?0%869@ e

drugs Qlﬂat &AI L] ’ﬂbﬁ tRY hferzg[ 0?1%? b @tm Jtﬂe theafhenlt BRERCE

the growth or pro tlono S, I'n the treatnent
(Lamlpdrt, d A20@5) tazarlﬁﬂnto,n zﬂ Pha(@ﬁ@@gy(ﬁui% 54 Wi etrali(2005) Nature

Bioteq gl a5y T4 by 57 11003165 I8! s Rikepsgia Bpepetos (1999
Antic@ic@PResedron 19Y405905; Rﬂéiﬂé:s@ﬁﬂ'ﬁ}v% aﬁdl§19[9agef\olt99¢§lﬁg\e "Drug Deliv.

Research 19:605-614; Ni cul escu-Duvaz and Springer
Rev. 2(61195979725\&8 Rat. d@o Be975v278ReIme®cowgatewl®w ®r$he Rygeted

dehvetr%“o 4{’13%%&027%)% a turnPlp A% nﬂtragq N a?cllf mifati@ ation, ok reln \Y]hé:re systemic

adrnlﬂliﬁfalh@ﬁ oF hh&o@jug@ﬁ‘e@@f@%s&hamsﬁlhﬁf lﬁiaﬁcep%&f Rvay Sf ity to normal
adm ni stration of unconjugated dr(tg;s may result in

cells agyad casghapmeor|cellesoyghf totb@ﬂllmltl%ﬁe‘i byt abiqnsergdMar. 15,
1986)\?%I F%?ES t'hfor]gaefﬂ@gig%utlﬁ) ?f/grgﬁ e{%’ef e§t0%>hgnA%@ﬁt§% Cancer

nce
Therapy A Review," in Monoclonal Antibodies '84: Biological And Clinical Applications (A.

Pinchera et al., eds) pp. 475-506. Both polyclonal antibodies and monoclonal antibodies
have been reported as useful in these strategies (Rowland et al., (1986) Cancer Immunol.
Immunother. 21:183-87). Drugs used in these methods include daunomycin, doxorubicin,

methotrexate, and vindesine (Rowland et al., (1986) supra). Toxins used in antibody-toxin
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1986) pp. 603-05; Thorpe (1985) "Antibody Carriers O
Cytotoxic Agents In Cancer Therapy: A Review," in
wokmoatesesal Anti bodi es ' 84: Biol ogi cal And C i PCT/EE2009/039868
Applications (A Pinchera et al., eds) pp. 475-506.
. Bat h. pol.ycl onal anti bo d rmnocl naI ant i bodi es.
conjugluinElBd DL T PR T A ST foyyugR s ficin, small
molecﬁlf@eﬁkﬁ‘@ gu)&f as%{eldanérﬁ?&ﬁh\d@ﬁﬂ‘l@?ét all [0e0e) - th”@‘&';&@? hey.-

ugs used in these nethods include
92(19¢lé@?feh§/9d| Mandbex ot A0 Bioeghot dekbtleChamd. eifersdds1038-1028;

R t,.al .. 9 T i }
Mandige Rt WFA0D i oitaf s SR 00 T bR R B g 2l v ot
al., (1886)dPpAtMAT i4all. Q%'z WS@@?%I&SXXBD‘%@%@HC@&mﬁdlﬁ (Modeseal 11998)

nol ecul e toxins such as gel dananycin (Mandl er et al

CancqrRy50)8: 21928N§Itmm@aﬁcaé(1%9ﬁé€ancg?z€?fg)531 8-3P98) ; Thyiawing may exert

t :
their Gy sARG by PRRUARR et SIS D int BB b et
topmsbﬁne?f&@ intfli}ipn MBYyha ik glotusi ddrugEfend 39BRh3ctid ot 16k aalive when
1996) Proc. Natl. Acad. Sci. USA 93:8618-8623), and
ConJu%a&Pd @Héra%aetlbpd(lfaw&%tﬁlnépcqpi@é@)an%ncer Res. 58:2928;
r 4 T
+ G Rl Bholyhictil (0GR BFEn10d) RSk ma ihuane,
conjug#t€ bordpargd ol buhirihehpGUikagha it dinatampodp ﬂlrected agalnst the CD20
. topoi sonerase inhibition. Sone cytotoxic drugs tend
antlgegé‘p ﬁ})

opphest thgsugpce @@@Hﬁ@t%ﬂd@lm@ﬁm hirhaedes il | Hiyar S
rad101?&%¢@9&“n9 Sy thRfuPLa8irdkef- @?eg 250 W E Qﬁ'gtsal é&ﬁ)\é’?‘%w(fobr Nucl. Med.

mab t1 uxet an, gen
27(7) a6+ 76 p B scnzeabi ecNaB@()Ob)eBlooMPQ(ga) é33ﬁeﬁﬁ;d7§&zig&t ala260@)i.n€lin.

Oneol SRS S B0 LR S S8R50, MMBouen

ZEVA@I'N @@%ﬁﬁw%r Jlgﬁ'[ﬁ%h Bcééql%nm%(m L9fnpBENa PAHLY) a%lﬁﬁfﬁ%atlon

bound by a thiourea |inker el ator (Wseman et al
result§ 0EOFre Bud pralenged cikopbniadvadnoR Patignts GMYTLDTA(R§é¥r@®neuzumab

ozog%i?iﬁza&%@oﬁla%%&e%ggﬁ) gtgrgl%g)oﬁwz Fi{ﬂwkg %)ané gaig o oc'méal %? sz g hﬁ]CDSS
antibddly! lﬁﬂqem&ﬂhche')ag{léé) ng%r@v%h -in éb@(hﬁﬁ'gﬁb t@%\t{'ﬁéﬂtmf Qéﬁe )rnyelmd

aCtivity agai nst B-cell "non-Hodgkin's Lynphoma (
leukementysningction (Brigs eﬁwlet@tum (30 2&(7a:086:00% Pategelos. 4970198

50795 SRRy I ol S s TS o e

mertaB Qi Hﬁﬂ@o@@rﬂﬂﬁ’@}? @n @htiBodyLsB 30@’@% At eshpdsedloethetdC242

cal i cheam ci n, QE proved In 0 for the treatnent
&

antibagly laded siare dl@iﬂ(ﬁldp dokamPy toyhe mpeensinnid dDrugeicts, Db is

aavank G a0k AR ?Ozé%f‘oi%m?ﬁsopé‘ééﬁ%%% DsgfE] Rat B s colon.

pancr&fit 33 r)c, afdhothoZ shmedrs TRILLNI2T0h eM(ll oifiunoBkeam. | BICL Biolagics,
anti body- draflxjg% conj ugat e, conposed of the huCZ4
Immugpggnylggy). bedxrflmigioqai ugnts gpmipgEediq ﬁlp@e%ntlgmpst@t? sppafic

mern‘tﬁ@%t aql giﬁp @S‘Mgé hhg)ngabﬁ?h %ntlmg' lidk3d BhAd wanB¥£d£§ ARfrety,

for treat mrent of cancers that ex
DM1 @anﬁ)@,r dsudbprasnt dal the poteatid teatmant ogpmsnatedumarsd Titermmstatin

ancer s, (M1 um Ph i ol ogi es,
petiqSantRSGHR LTRIPR TG VA F AR B oA ot
dolas@fin tvl}‘&e L REPRE c@iﬁrﬁe§@§1‘6h&§dl§naﬁ§ﬁ@(§0@% c@@i%q%bc{fPCS‘tWewm Y
monocl onal antl body linked to the maytansi noid

on cangpiogtag) and cACI0 (specific to CD30 on hematological mahgnanc1es) (Doromna et al
(2003) Nature Biotechnol. 21(7):778-784) and are under therapeutic development.
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DM, is under devel opnent for the potential treatnent
of prostate tunors. The auristatin peptides,

w@eomwseaBs n E (AE) and nononet hyl auri statin ( MWEEDS2009/039868
synt heti c anal ogs of dolastatin, were conjugated to

g%gerlc ng(gclonal ant i bodi es cBR96 %} eC|f
L A RO F’EP‘ﬁo%Pa‘g}m‘éi‘}P&O’&JREj‘t@)C?@B’é s@p@ngi d@‘[%‘é don
chem&ﬁﬁﬁf)&itfégﬂ 6 or Rt WCCﬁéﬁotﬁQ‘aﬁ&Mc% et u%ful(lﬁ @@3deneration of

Nat ur e Blotechnol 21(7):778-784) and are under
immuhbemastesiate @mv@baddmam (4.8, @vaehl Inzynatdilheatiss texns and

fragmgﬁig:ﬁ@elr%og&g%%m ﬁ% use éﬁ(%hsl ¢ dlBFﬁl}gﬁg Iég dﬁn Ialgrﬂaigding active fragments
of dipbhefRtdieH, %&m&hpA@ﬁaﬁgﬁoM%%wonhdhag herugippad)atidinA éain, abrin A
i mmunoconj ugat es are described herein ?

chain FRodaeain; A ahd1y. aé]@har%cm oxlicwdtes fryds pagﬁlﬁhtdsamhi@ rpé(liﬁln% H4ytolaca
amen%ﬁut% p*%c‘?tel'fﬂ? gﬁAPP Lfffﬁ g& Pﬁ?hﬁgg 6@(1?%&1{&&1@ Qﬁf,nﬁﬂé\r” g%rcm crotin,

sapaoﬁéﬂmﬁﬁgﬁlehﬂmlﬁﬂﬂﬁs g&&fnlﬂg Inlilft%al)hn fdstictoof, @h&hdimyoalhrdnﬁm&cm and
chai n, nodeccin A ch

the tﬂﬁ%thaqqn%r%qee? fs W‘élPéé?tlﬁ?% pbl?lb%ql Qgtobgm% dP%%aA varicty of
radlorﬁ%ﬁﬂéscﬂg Q‘vaﬁfaﬁfe%%e %P&P Lo @ﬁlahroc?rﬂ ggaﬁ’&f’ aRibod {58 nE&Qhﬁl@S

rantira I n tor curcin, crot sapaonari a
includef’t’iBt, 'Ad) 7 '$n,i "Aij didt' Re. §®npmates 0ﬁﬂte01gﬂbd)dymnd cytotoxic agent are

restrict.oci henonyci n, enonycin, and th
made i5ipg grAEER 6L Tl iona ppTg ein-GRyPORE SomoSshist Nspisginimidyl-3-(2-

pyrldy%ftlﬁgﬁ rprc%ﬁ@nal@@DPﬁ Yahb@iNarRf(T2eirdehiIdRE VAR of imidoesters
labl e for the production of radi oconjugated

(Such an dmtmblyl @élplrﬂbdatﬁdH@Q datiok getersZaBias dILSBchmlmlslsllsubwate)
aldeh%c&s 6%“85 A8 g gag%elg%gb ﬁ)gg%zel%%g%ﬁogl%\(} tuI l?gsd%? ?p azidobenzoyl)

hexanleaﬂ‘aﬂmd)lmmiazam@ﬁmeaw@@m LuURd 2908 Sdlmmnﬂsenzoyl)
N-succi ni m dyl - pyridyl dithiol) propionate
cthylongipmyne), %Sﬂ“@taﬁﬁféii @H@h 2y tpjuenp 2foudisor yale).dad ibisaaqtiye dluorine
r
comlncbTUASF LR Bif B, P RS tTmunctosincn
be pr@hﬂ:ﬁh’u){ describsdiohvasttadt ut. a8 @brabehyise)l 098)(198a)z i Ckrbon-14-labeled 1-
p-azj dobenzoyl)

onpounds (such a
150th1ﬂ‘é5@8ﬁ@l%ﬁ% %él}ethxﬂé@ﬁafegf SaRreratagels ek ((LgRhPas is an
e a0 (B CaMEnGIGALETL I mtbody S g
WO%il$02cti ve fl uorine conpounds (such as
fluoro-2,4-dinitrobenz exa

.1, 5-

Conjuehi AbEb B AN G Sl ety 15as: 1 ¢ e fiefagicin,
mayta%k1no§§ | @IMx@ating; 3&{0&&9@ 4 t%l%ﬁgﬂlece%ra{?ﬁrﬁc flobs! aRethederdvatives of

I sot |ocyanato enzyl - -3-net hyl di et hyl ene
these toxiimsrthatdpea taxacadtiviy st dlso Matbmplayed kerein. exenpl ary

chel ati ng aoent for con,u.atlgn of radi onucleotide to

2 5 A0 Y conj ugat es of an

amt Scﬁﬂ@é’m@&ﬁm@ﬂt@ 1 ifiRfuo &MAldato @G lsbear AXibBEy (&l éhgth or

as a cal i cheanicin, mayt ansi noi ds, dol astatins,
fragmais beanaugates] to ne pf BREY HAKaREN0I4 melceikss¥aygRgngideare mitototic

[
1nh1b1%?5e bvé ! oa\ég nﬁ%l&wﬁﬁgﬁﬁ%?&ﬁmteﬂﬂtlo&\ﬁ? ﬁéﬁginl{eé \gér;s Cﬁr\ﬁ itdated from
the canmfrivas simob Mayltemus oereate (H Sd Paent So. 3;8% iy ltﬂﬁs@qmamg&; @ was
rises an antibody (full length or fragnment

discoyy thgagsam icsrhes 8 Om%lcﬁﬁ%ﬂ%lpﬂ@ﬁ’oﬁuﬁ%%@a%%sml and C-3
maytal}@i}i%ﬁ&%r@ (‘U dSpaLf Nﬁ.t491t5clt,d49). Synthetic maytansinol and derivatives and

analogues thereof are disclosed, for example, in U.S. Patent Nos. 4,137,230; 4,248,870;
4,256,746, 4,260,608; 4,265,814 4,294,757, 4,307,016; 4,308,268; 4,308,269; 4,309,428,
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i nhi bitors which act by inhibiting tubulin

pol yneri zati on. Maytansine was first isolated fromthe
w@awp/12d688 can shrub Maytenus serrata (U S. PatROL/UB®09/039868

3,896,1 11). Subsequently, it was discovered that

4313500 £l B TRl o R AR Ry AL R LA o Bl e 210

44505@4,434?@@@4@&43$y@g@et|c mayt ansi nol and derivatives
and anal'ogues thereof are disclosed, for exanple, in

UMsiytdpainert dmgsnmeftlei IR ABatvE, APABMBROiSs i, WEBOdAGuE conjugates

4 0, 60 814, 4, 7157, 307 308,,268;
becauge Gigugel) reueddl G5guiplabatanal vy htstyde op ety
modiffcaBdr, d%ﬁsatlz‘htlsﬁ aaf R9Bent4ticbroh&s, (1) é’{ﬁéna%fb&o driddfbaBdPivith

4,450, 254; 4,362, 663; and 4,371,533. Maytansi noid dru ,
functigpgl eroups suitablefor cariuateond gy ghdicaranedsyl d%\hnk%bwnabaées (iii)

stable 99 Blalﬂgﬁt &t (g@ ?f%ét?ve %%iﬁs{ag, 9&11‘16%1 ﬁf ﬁl%lo?tcéﬂ/ﬁ &, acc essi bl e

par e i on or cal i fication,

d emnmabctomtgaws cohtafréfigmaitahdinsidf I’rﬁﬂhtﬁds%;f nfaking saﬁienahi t@eir
to derivatjzation with functi onal g@oups suitab

therapeytic iRfaal? giclopsd iRy rexemelentny & Eateni des: PiZIR&RE: 1 616 O and
Europ%ﬁ‘ﬁ phegtigse 465 QBQ B AP ld‘?sclo@ut@% g ﬁgg%jhe(ré%) eﬁofrgsgl?t | ve

gainst a variety of tunor ce
mcorﬂomtpchby arfpregat dsiucoalt, drod. m@tlnAyachrSm REHAI93:86GER-RGZEs(1696)

AT R ok SRS T AT
monoé‘lﬁﬂal'%%ﬁ%’cﬁla@24&a&%¥ed% aQsﬂiﬁﬁna@&%lcﬁEctaF&ﬁcé}” %E @oMuEste was

whi ch are hereby expressly i ncor por at ed
foundrtefoe hehbecytotonicgpwaids citywed colan cancac gedls el showg;zt\antlturnor

sctviRgh LT RG e AHAI Y- REGY ek B4 DO TR 115! THI 992

descriB® ﬂﬁﬁlﬁlﬁ@@inj Watcs b@df%lc@%“rﬁaﬁhﬂsﬂﬁl@dlaﬁ f]{ﬂge&edWMHﬁrdilsulﬁde linker to
col orectal cancer. The conjugate was found to be

the mpgiggnyibedy A dnding tsviirahdigeniph brman edlpb atsahedt lings] orgo another
@SRRI ULAL HAOY B IRl tRe Lo o

the TA. 1(rh&@2)siwtes conjbgate wasieeed iy vig@tedsthe humbin bieast cancer cell line SK-
t ansi noi d_was colgﬁgated via a disulfide linker to

BR-3 m%%mrﬁ@e%fﬁ 198 &7 SHiheR ang cens rer calht Tlgfeﬁmgﬁowﬁ%ﬁ
achiewl L4k ‘Pe%r}ﬁ%gtno?&{)&gj élﬁ‘lﬁ%’ to‘%ﬁ?] Qe %ﬁﬁﬁ E%%vh}ch could be

monoci-onal neu
increayext by eweasifip ehaztymﬂiem xof maanflmtihnol&Wles]perralymlmds|nm:lecdlle The

e was t n vitro on the. human breast
AT-mGART S et oo W Yo i e DRl Brees L ° o8
Hﬁ%n%o&yiﬁ{a%ﬁsﬁ&w cgﬁﬁlga@se are%éﬂaredTﬁgﬁc&ﬁﬁ@al ?gﬁitkﬁgaéneantlbody to

achi eved egree of CytOtOXICIt sim | ar free
a mamﬁasstnardsmﬂbp@le dvithgut M@mﬁhammdlmnbénngwdﬁueé)&degicwctlwty of either

e ant BEHFATYE b BRePE T s e TR BT R ROV R BB e

dlsclosﬁt@\wdzhh@m BYeb e Bk mrc Sl MEGpbatddby MRfFERR). An average of 3-4
Ant i body- naytan3|n0|d conlﬁgates are prepared by
maytagpiapidaaplegules ereiuegtedpcamiiiodaynalecude hrpharn ﬁfftﬁaély in enhancing

cytot%?él gc}flt a i\—% cten? %‘ﬁh?ﬁt%:g;ﬁ\%%ﬂgéfycuﬂg %eﬂ{uﬁ%’lﬁ%r sgﬁlbhhty of the

antlbcm@yﬁl&mghl oveh omel rﬁa@la&u—ie ofSeein/atipody Wolld HEa:lxpEttted\lm enhance

5,208,020 (the_disclosure of which. is her expr ssly
CWthX#FdUrOo’SF éJée B@narkéa apiehRdy) Mastansinoidsqee Wﬁ?%nawn in the arcand can

be synthesized by known techniques or isolated from natural sources. Suitable maytansinoids
are disclosed, for example, in U.S. Patent No. 5,208,020 and in the other patents and

nonpatent publications referred to hereinabove. Preferred maytansinoids are maytansinol and
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mayt ansi noi d nol ecul es conjugated per anti body

nmol ecul e has shown efficacy in enhancing cytotoxicity
wohtowarqget cells w thout negatively affecting PEEUS2009/039868

functlon or solublllty of the antibody, although even

one cuIe of ant i body woul d be ex ect
maytagighig Oézmesshﬁt@ﬁ B i B PURE e GIRG Dicigavtansinol
moled¥RY b@dhsisnatigss Iﬁﬁﬁaﬂ‘sﬁf'ﬂldl ckgawn in the art and Can be
synt hesi zed by known techni ques or isolated from o
ndtharcaire mouy brking Suivpa Ibhewnrayﬁla agi fnlomdlsma retilidyehageinoid

conjuglip, PSR SR, At REOPULITE St VERE NEPaopOgb BGEP Paten

0 425 izes g1nahey et alPahesrededray $2N37-191 (iI99oay, andeys aasdn Alpplication
mayt ansi nol anal ogues nodi fied in the aronatlc ring

No. 1%96%6 btfed Opodi 14Wn ecshscmgrqm‘}wam o herghy exnupssly
1ncorqsollﬂ%tgl @gre‘{&f;gldé’es %ﬁ%?%&ﬁ%sm%ﬁ{ &{niuga?él% %Bﬁmg B Wnker

compartﬁnt SM(SC Ry tha psépaddchs eyt dsgdiels.S. Pm@huﬁpmg:,anémNo 10/960,602,
| e, those disclosed in U S_ Patent

208, 020
filed Gt 0B dfie liokinp grongs mpgludectiulidaerogps, ﬂeeﬁe%rrgroups acid labile
7
group Aﬁ%ﬁﬁ%le?ﬁ 1%? pe}ogl}l%%e]i%?e) o?llﬂ‘do%s%raégqgﬂ’ﬁfg 2%8 41?5, ?%célsclosed in

I catl 0, 60 led Cc
the abdive-odensfied patorts whsudfid @arel thme&by goxps basg prefercalr poddati el

. .. by reference. ti,bod ansi noi d conj ugat es

linking GHOPS &1 ik aniesrel - SMcC may be prepar ed

Conj L%ﬁteg bk %ﬁﬁgodyrhn@ n‘?aytflﬁir%m m&? Bt hfadt L@Ag MQariety of bifunctional
0/ 960, 602, | ed 8, . The Ilnﬁlng gf oups

proteingotplthy agists Ismhd@ lﬁrsmmmldﬁf%@tmm@wamymmwe (SPDP)

.l.abi | bi rou

suceing i 3- Ch B RARIN Bl e Bt R g8 e (IRT ol PipSpigtene
(IT), B¢ 8o @blivdtivesoPiali@sdsters @ushd difhthgn lebﬁhlu@@t% IHRT1), active esters

roups being preferred. Additional |inki oups are
(such g disprcpenian] dulescainb il dehitps Keckioh 2l aAidabER S PinRzidmeompounds

i

(such 3FbisRF BRI HBORC R T BB PR ARRLEN-Gy
dlaZOINuﬁlbeﬁ:ztdyl)mthlylbneaia(rﬂn@)y dnsﬂ))étrﬁiatdﬁl(@)chmﬁ oglhareal, @ d{isRPR)ate), and

dy| do
bls-acglyjig %gr'é@néamppueé% (ﬁgayi?sla{né de@m)yz gl iR tFROE B hrfariquigly

f
prefeIlPéd %Ethﬁ]%lnbsﬁ%5 H@N‘ é}ﬁ%%‘)n%ld(&,m g@ ﬁgéi@ﬂgralstﬂl?yﬁaﬁ%ate (SPDP)
Carlsdon; etcd i, Biotheml J. slaB gaawey (1%\18d)emidvésu<cmunnd>ds4 -(2-

|.ut.aral deh bi s- |do such as bis
pyria S B BB PP (e o aae BiBa s oo
d qihb Ylﬁf(érvrﬁz%l &@Mfalahaﬁtobh@m(amhﬁﬁ&aImm@&ﬂ%wa}mus positions,
et hyl enedi am ne), diisocyanates (such as toluene

depending-adi the txpy@nﬁ @heel)nk m ehansplacan aseer flinkagei may bofppmadh s reaction
with thaydt%?chu |g50ruip lemlgecpré 121a14 Sgplqll}%tregb i nlfeg n ﬁ"}lg Irehaatlon may occur at
the Cfﬂgfdﬁféhmlamngyﬂhyardxg& @mnp dw: di thp@itid aedianaiveth hSBERYmethyl,
| sson et al Bi ochem J . 173:723-737 (1978)) and
the CN> poeigipnimadiad with 2 hydpxyldypymieny gerfc-2A pasision Bppig g dydroxyl
p f
group; h? ¥ i)ﬂeq drtr%% ‘gdlﬁlgﬁtf g%g}n%g%@ Q&‘[m hﬂ? tﬂe (? %%Pﬂgﬁ 0? ﬁlaytansmol
oranmg&mmmohamk@eeendlng on the type of the |ink. For
exanpl e, an_ester |inkage may be fornmed by reaction
with ab Iastauin ol S conventional coupling

t §¢ B AMBBoditakts” BaGhhRRoFRYugA&CmfHses an antibody conjugated to

dolastatins or dolostatin peptidic analogs and derivatives, the auristatins (US Patent Nos.

5635483; 5780588). Dolastatins and auristatins have been shown to interfere with
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the C 3 position having a hydroxyl group, the C 14
position nodified with hydroxynethyl, the C 15

w@oavizess nodi fied with a hydroxyl group, and PEEUS089039868
posi tion having a hydroxyl group. In a preferred

microze}gb di rrelglic;s éq"ﬁ&l,yldn hsgg;‘ lai (ig}lﬂ%ag%gﬂ g}:l&g%gil%ﬁl%n (%;oiy&ie %tn al (2001)
Antinf}¥ob SA 8t N$h POREARhAS 1 4t bS5 9003 mgﬁncﬁﬁm%ﬁ@a&fc& (Uishf%63 149)

i munoconj ugate conprises an anti body conj ugat ed
and afdhag attinty @ettid of D4t ) npeperotli Agatalbgsothar 42: 2961 -2965).
rivatives, th aurl tatlns Pat ent S 635483:
The dgitias &l Ml Ay BR phehe o b BBt SN
(aminbPtetAin@k bethe G/\(dai’lﬁilx?l) @drmlse FallydPaptia e, dried Mokstdl (Wiy$1/688172).

and nucl ear and cel lul ar division (Wyke et al (2001)

ARKERD O BIisgarpnEbogaeth Bybide die Nztsrpmgl}s I3dgd- 3584)

monoglgﬁll i ?l%lgtaﬁﬁtdhf%q?&% 165( lﬁﬁ (a%gg)gﬂﬁ%% o?én}flgr ?}%&1{0 I\éahne

CompedCipable AL caffphtiddb)igaddse, ASISas N, i10/988 3&1(l)l,rﬂlsd Woi 15,
dru g noi ety nmay be attached to the anti body through
2004, ithedisglpyig ﬁ%whkcéﬂ%ﬁm%ssldrm%%or@eé@arrﬁ%mﬁ Iy iy GRUECTY. of
I
P B e o S T Pl PR it bon
betweam nworat impleamins taatds andiougepde ﬁtagmsnt@ESaddpd@lﬁ,de bonds can be

| osed in "Mnonet vall ounds
prepa (i SSeTRIE 1oso Ry i s A SRS R 66 d T ads. SEhipder and
K. Ll “The P&RUEs™, tveﬁm% BYpIRBUIR, @%%cﬁ&bﬂn@ PPER @lﬁﬁllsy)vell known in
I ncorporated by reference in'its entirety. Typically,
the fighé pf pepeido abenisty udherpiestitasdadatativedrpg eveatsd nay Hemrmanfgi

sccorfaB Pl o RGRG ES SEER BT A TG AR RE ER 4 SR8 e Soc.

111:5063-586PHR ot aaqa;@ggj IA1Gi-CandehBrid Digh PHasPR23Y.HARGSGR ., ct al,
net hod (see E. Schroder and K. Lbke, "The Pe tides'

Synthows, 986171951357 sd et ctad6l99AL h ddwime Spe-deslyin tliens. | §:859-863.
e g R E, LIl Shay 2 HEPRL A, G AL 0 ponns
Capatsle 6DCHhjngation tb Megames’ h QHSSfo No LE/ %33514)8 81edW%o o BEDEBIB hereby

_ Pettit et al (1989) 111: 5463- 5465;
incorpogteqd i)y Egl ergfeq 13}9‘@8:}%1% {dl@gh%‘[‘@p e Br’ E@ig@ §1p Hlethods of preparing

t
monoﬂi%tl%‘;’\%%lﬁg ZOIBEgLEeI%dtk F?chgsligwﬁ gx/ll\@!@ CB %éted gogl%gqers
Trans. ¢l (3ligb&mielh See al so Dor oni na (2003) hbt

clpafRectaroBB ke TR piron GARGOMPNES STbRgy Corugated o one
or moi@éa?i%ﬁ@a%ﬂ@m thblb&fedNothe o'ﬁhcl?egﬁﬂmn Reh@PYr d éIfﬂi%iUtfé@ hRL@FallY of

reference in its entirety (disclosing, e.g., linkers
produging deeblaetiendsid [PNAgurdkngt srbrinenbial eeticenteativosp Berrilis preparation
of corﬁ%é:at[]e(’sﬁ%th ’lziﬁﬁ?amlgltnhaml ﬁéggg%mp en?s % z{ﬂ(f’;ﬁ?% 713 586, 5,739,116,

ea

5,7671288L819TMT UGS, 7¢ 0. RTTS6H! , 318741206 lqmlw A®Btgat Rehain@d
one or nore calicheam cin ol ecul es. The cal i cheani cin

Compray) |Sfrusturdsnplepeesi of salghsamigm yhichgnayphboegd ipgude, but are not
limiteg o BJI £ 0&& ro%@ dI@ qtcggp‘yﬁr F@Ké a%i 0% jtJ b{ﬂﬁ{n%ﬁ %P]ala 'Cancer Research

rcerntrations prepara
53:3336-3342 (1993), Lode et al., Cancer Research 58:2925-2928 (1998) and the

kin

aforementioned U.S. patents to American Cyanamid). Another anti-tumor drug that the
antibody can be conjugated is QFA which is an antifolate. Both calicheamicin and QFA have

intracellular sites of action and do not readily cross the plasma membrane. Therefore,
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of conjugates of the calicheamicin famly, see U S
patents 5,712,374, 5,714,586, 5,739,1 16, 5,767, 285,

w® 2009026684, 5,770,710, 5,773,001, 5,877,296 (aPCT/UB2009/039868
Arerican Cyanam d Conpany) Structural anal ogues of

Cellul?c,: al) aﬁ@d)?lt %Ie gge\flt\\@s t?lggzllnﬁ ag§€0 S@elgcelg‘r{g Lrﬁgrglayq%%%p,%}%%ﬂg%%hances
theu‘?tot&m(:'éff@&@n et al., Cancer Research 53: 3336-3342
93), Lode et al., Cancer Research 58:2925-2928
(1998) dafdthehevtafaxieagemts oned U. S. patents to American

YRR I i ARG e e R 0 s Bhibo 'Sy PO B,

strept&2i¢if NNGAEHsEh B add) LG AuRAYIS tHe Thina ¢ F hidnas kibiwinesl1eétively LL-
action and do not readily cross the plasma nenbrane.

E3328r81@mfrl@>f geseabgdyingdy. Sumt%mw@ﬁ t3%35e77é)g7e1|95 as el avgpperamicing
(U.S. ?Ette iated internalization greatly enhances
err cyt’ot xic effects. d. Qther cytotoxic agents
OEheym atitfally domve tagi@ntad frighentathehe f odnjhugatbedistdinthude

ant i bodi.es include BCNU, st rept 0zoi cin, vincristine

diphthgrig AschaingopbindpRlactYhiagrashts 9t Gphthgamtoxinefugipxin A chain (from

Pseud%ﬁloh%cé 5@1135213- H‘Eﬁg’g%ﬁaﬁogﬁ}{@é cﬂﬁﬁcﬁﬁbp&glﬂ A chja1§ ha,-sarcm,
patents 5] 5,770, 710, as as esp era clns

Aleur{tts fSrdipproeds, Bl,aﬁﬁh?n 2o6ins, Eh;zty)hma amaht@na@cmteme (RARIL, RAPII, and

nd fragnents thereof which can. be used. i
PAP-§l B iE Uittt REO Sl SRy SO 1 U S igpibitor.
gelonfl ﬁhﬁo@@lhhareﬁtﬁéio@m EK&foﬁi&'cﬁl An&RAiR akd 1M ERRULRIO RS, for

aerugrnosa), ricin chain, abrin A chain, nobdeccin

examplhaVie) 933(2&3&18!@&@1@ Ooﬁd)@uﬂ& E¥W3fordii proteins,

diiant hi n_prot amer.i cana _pr.ot

R W R S N
antibddyTagll A.cofiplihdwith ApASHIFHiE actﬁﬁtfyl (6ighalribdnti1Bdsbiok @MNA

gelonin, mtogellin, restrictocin, phenonycin,
endongglsayroiueh angdedreribpiushianes dNeS). See, for exanple, WO

9 %/ogge%&%vg ?g%t%%ﬁ&g ogﬁte %}ﬁ§ Ty anglggcﬁ/ m !{: gorggﬁsséeaplﬁl éhly radioactive

i nvention er contenplates an I’mmunocohj uga

atom.f ArvaEetylf radesntias isatipebadavaitblafoe dipeudittionh bf l‘adloconj ugated
nucleolytic . activity (8§ G & LiRponuglease;or,a DNA

antibagiggo fremples dn W"as’]g d]gzosxyr i BSnudiceasen DlBise)P -Edr  and

radioRGVERbIopEs gﬁﬁ% rWHeh Qhj &éﬁ% it R for &agctﬁ)ﬂt it %g%’co%}‘lse a

conpri s hl'y i Dattive atom A vari et
radioactidé etaot fov ecmisgrapipe studree, fav atdnatlé &9 orortlh23, pr e dpintlatmh for

nuclear niég_%al%‘l[lg %ﬁ‘%ﬁ%‘ h@gﬁ( qgéglggl(gls n‘gl esﬁ&%ng lré"s%ﬁ%%%r}lgiging,
mri), RRRas F&@ﬂ@wwgaha%&ﬁ&mwndlﬁf@thneﬁu&{nem cMBBR-18Nitrogen-15,
conjugate is used for detectlon It may conprise a

oxyganaldi, gadstlinpen. anargahenc ogaiont i gr aphl c studies, for

e)i%mr) (f Cto%go (I)ab 111(21%\}?5;){110?}@5 altegi 1|(1 F on{u?%lte il n8%¥1 ways. For

r esonan
examﬂagﬁ@bélﬁldeeﬁ@m&ynﬂ&@ize& or may be spiibdyiRd blyQﬁéﬂﬁB:al drdiho acid
agai n, iodine-131, indiumll ,. fluorine-

synthesay Wifte spgablgiaftieg aqid mgicu@szgﬂg@mlvmg, fog @eﬁmlm ﬂ}mrme 19 in place of
hydroB&{ 9IRS ulh ad @ or ', Re'™, Re'™ and In'"! can be attached via a cysteine

residue in the peptide. Yttrium-90 can be attached via a lysine residue. The IODOGEN
method (Fraker et al (1978) Biochem. Biophys. Res. Commun. 80: 49-57) can be used to
incorporate iodine-123. "Monoclonal Antibodies in Immunoscintigraphy" (Chatal, CRC Press

1989) describes other methods in detail.
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The radi o- or other |abels may be incorporated in the
conjugate in known ways. For exanple, the peptide may
wheobiisght hesi zed or may be synthesized by cheei/vsi009/039868
am no acid synthesis using suitable am no acid
precursors_.invol.vi for exanple, fluorine-.19 in

Biigates Al e &5@'&0&8&6@?%&& cpE may by nede using a Vapgtyy

bifunetioRel#8teaNebul kﬁﬂé& s GRKURR aANLRC BB My R3 70 ¢ %ﬁ&?ﬂﬁ@io) propionate
residue in the peptide. Yttrium90 Can ached vi a

(SPDB), bycsimidyb<i(@rmalcithulonCDRERY clobt g - |-Farbéoerlate (SMICO),

. . (,1978) ,.Bi Bi ophys. Res. . . 80: A49-57 )

iminofBotRL AT ST R inal PR e i doR oA Lyt DRy acithidate

HCI), /éeﬁ‘bé)@dtir@@subm ad ASMRASMEA bﬂfe?eﬂb)y aldél@t@h @duc@ﬁ?@gllﬁfa@aaehyde) bis-
1989) descri bes other nethods in detail. | ugat es of

azido cp@pawids eeh aahth (@;ﬂ@tﬁpbs@ze)yla@émnedﬁwl&@ l?iﬁ zgBiuppdegivatives
(such\égﬁiﬁf@Ydlé’zfon&n{bggf%ﬁ;g)?%}g&%@éraﬁ%g ,t%g%’ Haqesa(?&éht ] etéfﬁ%He 2,6-

uccinim ona
diisody&aRiDh) an&M@@tmdﬂLdyineéoﬁlﬁiomf&isQBwhd@m JihYﬂu))ro 2,4-dinitrobenzene).
cycl ohexane- 1- car boxyl ate (S i m not hi ol ane {IST)
cience

For exsingnle @t i gnma%qtpvatqav 88 pfﬁﬁoaxeﬁ]aa dessribed i ¥ileth de
LA A T b
trlamlgbpmmaaaétmwj@)lx IDTBAi 1Sdm e&enmpkaumdsale(tmlg(algelasfobcmljugation of

radlotég}q%{z}lgg ‘[q,tgg %u? h : ag\?(%éﬁ Iﬂ &%) Thke)lhsl;lkglrI 1’?1%}9 Qe a cleavable linker”

fa0111tQﬂ11§g feRealll §ZR0 bﬁﬂhﬁﬁz&mg I eyl eF@ﬂé)@fﬁp‘l@ hn acid-labile linker
di isocyanates {such as toluene 2,6- diisocyanate), d

peptldascssmttwv dink¢rnuphatplebidopeurdimethylibnkegor disulfide- contalnlng linker

(Char) HmbrbSir RO e b Ao 2E Bl LB S8 TR0 SR by iusea
alThe &GRS eZ&%ssl@@&térﬁl&a@ butGa¢ B@tﬂrrmléﬂ‘tba)&ﬂ(ﬁlﬂrepared with

| -i sot hi ocyanat obenz net hyl di et h

cross ik sp oL AP S o A SVIGR MRS MPRH: SBAP, SIA,

S Sy et B T Cafis L AME LT SR suir-

SIAB) sﬁlﬁa‘SIM@i(B ahd nIK&y- SMP& hd SHSBF(gudcﬁhmagﬂz (atD-fvutyil‘@llfone)benzoate)
ytotoxi c .drug in gp exanpl e,

an

whichggéy oSt %Vﬁtééble (f‘p%p @apsl%fc§ Biatpglinglogy; e Rockford, IL.,

U'S'Ag P%%%ag%eifoﬁg;?g?% é@(?zﬂ?&ﬁl}’éa 1@1 ar f%db%k Iand C%Ztglnocgér
Resear €h Pngmmﬂmaﬁﬁmm drud cénjizmtesnt No. 5 208, 020)

b The co S _express conte
ind Pty e e RRE R BREA P i more
drug h&RH BMBeut EMCbou B g Shicslifer Ma MBRuglRBliker (L).
SBAP, A SI AB, SMCC, SMPB, SWPH, sul f o- EK/CS
The Agmr foﬁF@xxBﬂ;l I malyfog pravIsd byefaraivestes samifloyingprmnic chemistry
d% & SMEB,, an nd L RBY.
reactl? SUSOCI} ml?%sdyn[d rteﬁge\llll 5 )ﬂogvnl tP ong c}? aI{ art mglﬁldlnlge (1) reaction
ofa nﬁ@l%’ﬁ?ﬁl@d @bhy o ByrRhrtlol ¢ wi. agalvalfsﬂit(l{ﬂk& @ag@t to form Ab- L V1a a
Bi ot echnol o Inc,, Rockford, IL., US A. See fp
covalerg poudygoll bsz@e@thap\ﬁlﬂn e drueoneichaRaBYdR) retiasefa lwleOPhlhc

P A f te
groupeof a. 0%&(%& %tt%%h%rﬁlﬁﬂg% %r A t g(g ?é L 314 %%&D\{A?ent bond,
follovmdrhyug@cttﬁ)d with tho auciEop‘lﬁ)]ncEgldnpl gf EliDHIﬁtbOd§ Ala)il,tloﬁalgnethods for

about 1 to ab]%ut 20.drug noi eties per anti body,
prepaging Hdfhatg dercsibs herein. The ADC of Fornula | may be

prepared Ry_geyfral routes, enphoying organic
chem stry & \iﬁ
The linker may be composed of one or more linker components. Exemplary linker

components include 6-maleimidocaproyl (“MC”), maleimidopropanoyl (“MP”), valine-
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reacti ons, conditions, and reagents known to those
skilled in the art, including: (1) reaction of a

woe@bapBs | i c group of an anti body with a bi vaP@mnus2009/039868
i nker reagent, to formAb-L, via a coval ent bond,

.. ftollowed, by reactio ith a drug, noiet .
citrulligye P S hl B caga e S BHE ) o a5 e ge %rﬁowlt(hPAB )
N- su&nhhmh arﬁé pyrfakREio) fadSMate (9P grmﬂ%cblmﬁﬁd%l agoval ent

foll owed by reaction with'the nucl eophlllc gr oup

malelmﬁdoamtlaﬁ) cmbtdgexalmdh carboxpdate (EIMOES), fuod NpSuspaminrdyl EP@do-

scoty TRuERG B N ETar M ier Bhpeaims” K e g and

some htdﬁ%@én‘tfe@ﬂi]@fbﬂ@ N$& d1QCchueiorict iRk &idd ORIy Capatdod |
" ' i ne

nale|n1dopropan0é ébNF%? val i necitru
Conjugatjey) todiigands”.dyanemdloph ﬂ§$ é{l(}ﬂﬁlﬁbNgv al> 309rhdhg contents of which

N- Succi ni m dyl
are h e.b?’?bgoq?&ﬁ@t@“@n%g noaI%tFé? SPP'). N Succi nini dyl
In‘koﬁlléllmﬂﬁdﬁmdmﬂidﬁlydléer B¢ lcom@rsnamihoaidaesyhat Exemplary amino
and N- Succi.ni mdyl (4-iodoacetyl)

acid hélll??frﬁ%‘é%?%%\tﬁ éllcé“dslaABPf)PUdAo‘H‘iftPP@HE a thwue%vtld@&w@ﬁeﬁp@ﬂde
Exem fegy g@@ﬁﬁhek i %lfneat?ﬁiulﬁﬁ caJrQIafjaﬂc hia nglg é)'ﬂ@l?ﬁélgmne (af or

Mononet hyl va npounds
ala-plfémn]ixkgnplagfrtnpepti_deg arctigle; gl@dﬁnS@ahnd\bﬂmﬂlﬁVeQ@l& \B3dHOIt) drd @gcine-

e,.conten whi ch are hereby. i
glyw}@r&%%%?gﬁ b %‘ypré@é%?fe Refey gh@ﬂtcpme an fihigypgid linker
comp&HEAP ﬁicﬁﬁi@tﬂ%setob&rjrlh@ haﬁram@yawapag 202 B /¢dsdind non-naturally

residues. Exenplary am no acid |inker conponents

occurfimg hmiie agidinabyesi sieh aacmnullmptArm@o agidtlmkengremangets gan be

desigtgzgl ainﬁg)le)glfnbge |i11 ﬁﬁgrn;% %?y t?gle %ln?a)%sé cllena(\:laé'ledby a particular enzymes,

for ex@mlti, Darhhrenybadtadpiecab@lcaepsh &; phat .D E%@rpmdsaﬁﬂ protease.
tripeptides include: glycine- valine-citrulline

Nyglegnhiizg grenps) onpginibgilipe ingligley oyt gec naj|litoddo: (1) N-terminal amine

sounk 1LY g OB 88 B FESUENES, WLGHLRETREL S8, 0,

and (iﬂ)iiugﬁﬁ]h&(yoxﬁbr welido @supps windre ére anoibedy ﬂ%lyﬁmdylated Amine, thiol,
n-naturally occurrjng a such as

m no aci d anal
and hytpry aE9s AT pawdmﬁ. ﬁw&? © elgRpHere Sotghepvlent bonds with
elec“glﬁ‘ﬁh‘?rg'%qg@&?h% 'nlfﬂl ah@ llhf&'réal,g%ﬁ{sqﬁélheﬁhg y(l);EgZElVe esters such as

eavage partlcu ar enzyne
NHS estamﬂ@Bt astd:rsuimﬂofamsa‘n@ﬂ, ancacigp hali deas@) atkat hl&blsanny&alid‘ﬁs such as

haloa%&?qlig’gﬁ?r" 9 (ﬁh? gn.elget ot ea‘té)XﬁIBguﬁ Inﬁ:?%) @6(!61: o I(Sl ;tpertaln antibodies

have Rt @6 IR RRIchaR d"ﬁllﬂd[é@ URS cydtbind bﬁage% AhibBdREHAS be 4B $eactive
e.g. lysine, (iii) side chain thiol groups, e:

for copjpgpleomeith élnﬁer(rr:a,gew@/atreahy@rt ovithl a erlueing ageng s DTT

(dlthl(\P/]ml(r]erlt&?t %%&am | qued ?ﬁ&%%vgllllytﬁ l at %d%rgﬁggllfélabvrot pea?th\}e tﬁlotij

nucledhales.i A@dfh@nil%ﬁle@ﬁh&ﬁb gfampb@anﬁ@e WwtrbiuRl eeb haEkddidsahrough the
groups on |inker noieties and |inker reagents

reactipmef lysinagwith 2yimagqthigtang {TwpE s EqgepnthEesWHBE &% ¢Quversiqudtan amine

into a%ﬁl%? r}?eaﬁﬁﬁé %flcﬁr %?%agﬂ%qrﬁ&l&eg ﬂ{tb ﬂ?e 1%)?(%1% (o? lﬁlﬁyneﬂtntﬂereof)

es su oacet am des;
by mtﬁidiieimgdﬁs twoethoere Squr catrbas Llysteian desichlos (012 dpregardgp@utant
Certain anti bodi es have reduci bl e interchain
antibogiies ORPEIERE ONe 8T MOYSRU-RAEIVE CYHgws i PG ERsKYeHay be

Antle&d&rug%@ﬁJtugé(t@s may also be produced by modification of the antibody to introduce
electrophilic moieties, which can react with nucleophilic substituents on the linker reagent or

drug. The sugars of glycosylated antibodies may be oxidized, e.g. with periodate oxidizing
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for conjugation wth linker reagents by treatnent with
a reduci ng agent such as DIT (dithiothreitol). Each
w@yabardees bri dge will thus form theoretical |l ypCTANBS2009/039868
reactive t hi ol nucl eophiles. Additional nucleophilic
rou be i ntroduced |an anti bodi es through the

reagefls Ap g e phyds or KelongRionps Whish fRdHicataEh (hepgygo group of linker

reageﬁt§ 88 @ﬁl%)mél@t%él t1ing Qe§uﬁnfgqm{§€ SR bRle BBuRThMfIrRLOst@ble linkage,
Reactive thi groups nmay be 1 ntroduced into

or rnatv Ibe rahncccwcg/ by cbprofhwdgqrh@magmnoéofrm stahleiaminotulsigny broee

emboli Byt TG ohal BicedRby Bals e L Fer Ry EHER gbSandhin cither

glactod®@Bxidadel oo Giifit @RS ABHAE G iyikld esbeiadldeifyieiaB@t¥tone) groups
drug conjugates may al so be produced by nodification

in the grotemdhafan Kegywith appropidea €EOUeH et thaohg KH@‘%S@, iBdaconjugate
Techr}m@ 2 rﬁ%@g&éﬁ%ﬂ%&l%@ﬂg Brco.ﬁigf gH&ltallﬁmg LIKP ?eﬁ—#gﬁég gé e 0r1] aﬁr Snine

residu@f tarbiedttasitiidilie nexd-périeidie, fesgltingin broﬁemcmot&taa aldehyde in
oxi di zi ngr.eagents, to forn1a|de6%de or ketone_ grou

place ghtheirstgynipe agid (Gregheesne&arivahe (§PUBI06P7 g HR Efrem. 3: "3s-146: Us
53628&9?9%%1&% de H&hf l%@?ﬂrféatécgfvggyhﬁlg ﬁ%&@t& bPﬁnl&e%ﬂagogﬂHﬂ of f

ase groups-may age, or nm
r &ikesask, neclgophilyc gmnpﬂmda g maatyentlsdd, buf ar nmtslluahédato amine,

. ne | ages. In I ment, react af th
thiol, BBy VA0 SRt G A ARy Ear ea e 0ty ShipeTylate, and
arylhﬁlrﬁzh&’er g® %scéagﬁﬁe 8x kél@ﬁw% RfoRR b HRATBbAdPSHth @Q@&@pmgmups on
yi el d carbonyl (al deh and ketone) groups in the
hnkerpn@tsmsmntiHmkewwgqnéa@clumngh(lhwg psterstseclyzsoNHS esters h®Bt

esers GarhaRe g ror oGSO g SRR LR Aoty FREMGFmices:

(iii) aldoh AR Kteoncs Sdatier§1, @AM maRa@idcWirdipssodi um
net a- peri odat e, resultlng i n production of an al deh

i Alisrsgiaclyf a fsonfiretsn commbingchel anthody e ariomxsy %&?ﬁ%/ mﬁy be
e EoR) ORI S o PP R RBERTRN 55

compfristClegi@ptivd fgidnk kewidey thated pofpions bfthgconjpgato Iltl&?erdd}dtgent one
I I ol

anoth?r}quljrest@g@}y%ltg h; gg%gé t@nc%é%g%&nkﬁ%, g]@é;ig Ht@?eh ongs ?18% destroy the desired

" a one, hydrazine carboxyl ate, and
pnﬁma?@?ﬁ?ﬁk&zﬁ'gégroups capabl e of reactlng to form
In yetaovthkeesrhbdrbmdst, tictantibddcinay ph cénjugayardm rm@ptow h(sech

nmoi, et i.es .and Ilnker reagent s
srepteyg) Lot SuBARy oL BTG e rept b anthally Gromiy sanivgate i
admuﬁﬁgreé% theatibdeilobld by @érﬁcwal aﬂ&l&%ﬁa Mdmj hadté fem BseRculation

as hal oacet ani des; (iit1) ehydes, ketones, carboxyl,
using aretbanng egimt ded theo @é@mlstratt@n m)éta |"hgan>d" (ag awidon whicht ie conjugated
to a &8 &h?%ﬁ th%“%nflb qﬁuﬁ?d cytot oxi c agent nay be

§ . %U g@oW% techni ques or peptide

synthegls Ehﬁumgn@ﬁbmgg DNA nmay conpri se respectlve
T%lon encodi ng the two portions of the conjugate
pantibpgiescsrlosed Bergionieslse be Euprataiedets IBYNEIONEGIOHIES.
Lo 8P i R SR OR8] RS0 PR ASLE Y A
descnbﬁd)ﬁdﬂpmﬁ et ctlh é’r@ﬂNaﬁOA\tad’rﬁm H)EA;@} BM(& 985)0Ha/ang et al., Proc.
‘recept or” uch(hére ?v d n for utilization

Natl_AgarSch LA de et t 21981 DO etielh: 545,

L1pos€1‘ﬂ@§; WaRteBhdRed circulation time are dlsclosed in U.S. Patent No. 5,013,556.

Particularly useful liposomes can be generated by the reverse-phase evaporation

method with a lipid composition comprising phosphatidylcholine, cholesterol, and PEG-
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adm nistered to the patient, followed by renoval of
unbound conjugate fromthe circul ati on using a

w@eb@anzgegs agent and then admi nistration of a "PCTEAIN09/039868
(e.g., avidin) which is conjugated to a cytotoxic

cerivSFEd P SnaPT BE GOERRET Finetpmst b BUnFER APaelters of

defind¥ pbfMYNOks g@é@ﬂﬁﬁso&w%&”ﬁﬁe &é&ﬂ’é@'cﬁérﬁ&eﬁ h%@ﬂ%@&@ﬂ{tg of the
are prepared by methods known in the art, such as

antibadlerad rthd prpsént nﬁgmtlgn gaebe gdnjutetto ﬂhatliposotm@das d8séribed in Martin

et al. SU J ) fggé:e E%GSS %ég %%W?% Ejvi%l & di (F éﬁﬁde-%@rkhaﬁ%@dfeacﬁon A
chem&h&%ﬁe@&%g@ﬂﬁ(sﬁel’ﬁéﬁU@45rubid1ﬂ)01§ SNyt dbn@ihN&aHin the liposome.

circulation time are disclosed in U 'S. Patent No.

See Gabigas e586 1. Matrqnak(anger {nstsBH({9): 143bd8/Bs can be

%Fera ﬁgngxe&ﬂ%1&8%>5§§mgpase evaporation nethod with
g—conposrrron—gonprrs ng phosphati dyl chol i ne,

citak esﬁ@r dlojecankd oPﬂi@dﬁVnglah I(d ngIGIT polypeptldes ant1 TIGIT

phosphatldylethanolan1ne posQnes ar

antibagiigsy yayiatsiH eaelyH 1611 ti%st%f“@é? awéao%f &R 2%0111%8 MEPYR
[
ot e G T Pl czee Al b RS Qove
can b@mdljlim@a&redjfdr ¢hd theathepad omesina sclaed disedsesd in theMarmhiofi et
h Bi ol .. Chem 257 : 286-288 (1982) via a
P m“HW@HF?‘ﬂ%mWﬁFEW%hange reaction. A chenotherapeutic
ag®Bfap é&f&qﬁnﬁaamwftaﬁlaeﬁw m&ec%t f&%@h&gle%‘)ﬂmﬂie@ﬁ@e or
Mﬁthln the |iposone. See bi zon et al ti onal
antibodyred dre inwgrttion, arg pn_ep(al_]_e@)for gtmgge by gggl)lg th active molecule having the
desirRe R oL R G SR P s B b TP T eencs o
stabili2Bilsi(Refinggon NG ADE S0k e Tdteditio8aDics &, EA [ 38D)), in the
ant agoni sts, PVR agoni sts and PVR antagonlsts) as wel |
form efdl yepbzedrprmalatiens qr@gyeous selutions. tArecpiablesnriss. s5eipipats, or
a 9 m h {
stabllgleri%he?rioﬁlgm?g Fa]t% 8% s?gzlées géﬁ%%g & cetlﬁﬁtlcitﬂ%n{pl&%ﬁ% include
buﬁﬁphﬂﬂﬂﬁﬂﬁﬂ&@ﬁﬂicﬁﬂﬁp@ﬁdbﬁ@ﬂ@gaﬁbamapemhbmd&asnumaﬁm@MSOﬂnc
of an active nolecule, for exanple a pol ypeptide, or

acid agd mathiaringPreseavatingeiishoes ockrdscyldionihdberzyl aramgpiygechigride;
hexan'i@tl’fdrf‘ﬁntcﬁﬁ)rﬁelBe%%alﬁ&ﬁlﬁfl%hﬁormvbé?ﬁeﬂlgﬁ] ﬁf/ St pﬁ%{og%utyl or

of purity with optiona rmaceuti c accept a
benzyt allcohar dkylepacatpnemtch a medshyi bi propg}r sarftRantaigrthoh 'rssorcinol;

Pha eutlc i ence 6t h i on, ol ,, A _Ed, .
cycloh g0 §- PR BraRer: bR 8 et e db RO residues)
polyp@[ﬁihegtp%oteﬁis UdicRAS serﬁﬁ%@lﬂlrﬁ‘ﬂﬁ' Lol &, bk fhSun&RI6h RN yRlropMilic

stabilizers are nontoxic to recipients at the dosages

polymenosush ne polyy iyl norrslidens), exénd acidscdurined gloieinpdliitemenes agplaragine,
hos citrate g ot.her anlc i ds:

hlstldlnret i 1n11{gea§% @Smﬁtﬁnogﬁsa%charl & glls%ccg%ﬁl ?%@ T bﬁ)hx%rates

includMi€slatysat misost SotEldx@ms ohicReas ﬁgéiitmﬁichylb EHIZAY |sugars such as
annnnlun1chlor|de hexanmet honi um chl ori de;

sucrogse AAAR Y nirehelash b parieol; trdtiosmmeriouMeERms sheleas so i metal
compfé%sy %y%*éa?% c 51%!2%@0%1%’ rggﬁlggﬁg%t&%&cﬂ%s TR,

PLURONICS or polyethylene glycol (PEG).

Compounds identified by the screening assays disclosed herein can be formulated in
an analogous manner, using standard techniques well known in the art.
Lipofections or liposomes can also be used to deliver the active molecule into cells.

Where antibody fragments are used, the smallest inhibitory fragment which specifically binds
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cycl ohexanol ; 3-pentanol; and mcresol); |ow nol ecul ar

wei ght (|l ess than about 10 residues) pol ypeptides;
w@e@bares8s such as serum al bumin, gelatin, or PCT/US2009/039868

|nnunoglobullns hydrophilic polyners such as

Vi n r.ql i done; an1no uch as, g] yci, ne,
to thefiingt i it 5k Rt Sordpne Soianamil DB Fag e variabl
regiofRAASRES B4 H8DHod 'p%ﬁﬁ@é‘ﬁﬁle@@l%s Cﬁlr% QLIBEd which retain the ability
carbohydrates including glucose, mannose, or dextrins;

to bing ftied tatgehprotaye seasicsesc tSual pEFAs caug@mlﬂmxzhd akersigalfyoeel/or
t ol bi t ol |t ' .
oo JBR LR EPRFI A ki PRI g s s

USA 9)7R8RY€II[199Rpl exes); and/ or non-ionic surfactants

such as TVEEN(tn) PLURONI CS(tnm) or pol yethyl ene

giTye m(UﬂIE@)n heraprptimie coaeit mpredHamona desive EpraBeHTcs necessary
for thgﬁ%ﬁg%gﬂlga m%ﬁ(r?]lg l?elg {rgétgd \%gpfatf{%%é{kﬁ% gcgmeélgm%ﬁt]ary act1V1tles that

do not &dviehelyadffect dch @ﬂmt Aaeﬁlaﬁfzely | j¥as adddonahe adrﬁpbsb&)nuﬁ&}d
to deliver the active nolecule_into cells. Were
compHi 4 BRIPX Icragghterrieking ar groadh mhikitosyagqnbsPuGHTAPISFYlY gre suitably

preserit 11"1‘9{);@91{1131% HhneREH hhGal Eﬁfe&fv@ Q[oc'rtc}ﬁe é&?&&l RtkinAgq domai n

e target protein is preferre exanpl e, based
ufio atthe watdcalel enayedsiodre cnegpigmide sniofocarsubenpidpactyl, for example,

g%R}Lde | ecul e cangg E ned which retgin the
by co afipy t4CBNgN R OL YN ieaga POBY Frztion e sXRIaPIC.S
hydroQ%ﬁEﬂh?f%%llﬂ@& %ﬁtﬁ%&?ﬁl&%@p@g} {rﬂet@ﬂﬁ{e%cﬂ%giuced

r econbi nant t echno (see .g., Marasco et
mlcroaftpsul@s,crcsmma‘tdly, inceltpidgairug egosystramfomg&nplmbmspmes
albu 1crQs g%! Ocnoehelgle % a1$1 S It E‘Ts% 1an one

mé‘&P‘r 98 RS Bothd° a8 Hete 243 8%9 {““i‘] ParEEra?
macrdcffiilEétsi Fuck eichfiqhéeat efcloféEihetealhgtor N PagrMIdelitical Sciences
conpl ementary activities that do not adversely affect

16th Qéi&tqiil OsoleA. EAl ¢188Wat i vel y, or in addition, the
or gr&mﬁ E?%Pﬁf@ggarfbrszﬁ Caéhlgﬁgéétfoengrg Qe Xl k'hﬂ? is readily

ory agen es are

accongilishabby filraeise tHrough aaiibifitedtioannémban®dunt s t hat ar e
effective for the purp 1§ i nt ended. The active
mobdaiirese] iy PEPEtigRs @1?51 P ApEdPlscHeTMaY RpRispasd. Suitable

examPEERRLEE; neHQEllegs)é FatioR ife AR %?ﬁ%e'rﬁ@aﬂl?ﬁﬁﬁic%y §PsdMd

Yy Inter acCl a neri zati on, or exanpl e,
hydroply(o:hlopqllyme’rsydomalmug tseintbodye Iv&dmhmmrlcewa ps thedsrnantishaped

. poly- t hyl net hacy] at nm crogcapsu respecti vel
artlclqgneé Hre puglo&ad)sédg E%@ryplg@g{ & rtegdrFle figes 1ncl¥1de
polye&tbﬂg fﬂé busah wbsry@ﬁﬁp&b@yseth};nrﬁ&ﬁwlaﬁeb s,

nano- partic nanocapsul €s) or in macr oenul si ons.
poly(\suﬁlhlcphtdbﬂnp‘qlu@stléase(UoS Jat. é\@ed 78, %@hcnmlmersspf L-glutamic acid

and gy S S PR T N P CBE Y b CeRfagfp et acid-

glycoRERA;A b%&lﬁ%@ @ué'ﬁ’a?stth@ e UPRON deﬂ‘ﬂMS&lﬂj éctm@ﬁh&rxsspheres
acconpli s [tration through stéril [tration

compessdiof &s8s aClStSYQQIhﬂ @dercep@larg@r pmcbk@am@ild@ m@tm) tupdbpoly-D- ( )-3-
ve nole re d Sui ta

nydrof e 850 BTG e Thterp e B a0 B PR B g Mot

acid cHEB1E kdl&Be Of mdWculds for over 100 days, certain hydrogels release proteins for

shorter time periods. When encapsulated antibodies remain in the body for a long time, they

may denature or aggregate as a result of exposure to moisture at 37°C, resulting in a loss of

biological activity and possible changes in immunogenicity. Rational strategies can be
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hydr ophobi ¢ pol yners contai ni ng the anti body, which
matrices are in the formof shaped articles, e.g.,

WO 200wH26688 ni crocapsul es. Exanpl es of sust ai nePET/Ebma%as39868
matrices |nclude polyesters hydrogel s (for exanple,

dev1s%qul %%‘r@b!ﬁ%dr g SIF 1)1g gg&%%&%&n‘(@g@ Forexaple, if the

aggreg’atl%?l%e%lagﬂlsm(@ BRLARIESo Bk ikicShIEAMS-8BbAd Atfhation through thio-
L- gl utamat e, non-degradabl e et hyl ene-vi nyl

g-
dlsulfai@enfawéangbe grbidiaitican hachd echawicd §ly yowli iyongawil ftiydryl residues,

tyophfiRB AR aFie Bl TP TP ACH s epteg peip B By addiives
and dmlﬂmec@iaqmnﬁwrr@imeoﬁp@m&ﬁ) and poly-D-(-)-3-
rox utyric acid. Wile polyners such as
e%ﬁyle thqdayaf Taeadmente and | actic acid-glycolic acid
elil@lg gntﬁﬁbﬁgﬁggé%eh%&l?é%tﬁ% Rﬂb%d\feesrangi%%eg %Xt?% c%%{a)oﬁh&]s of the

preseﬂananﬁ amslﬂeaisecdtoafHat bathue sSmhrif@irdlated disbased mtycd‘rﬂ[tloals such
long tine, they. may denature or aggregate as a .result

as T cgll H?)@E?é%‘hﬁhéea@%g Hist uging {hosg characterizgd by fnipyatin of infhaamgtory
cells 19{004 9&4{1@ %ltmﬁlgtfoﬁ'otfyf iy rGﬂé&tl%h%ﬁi%ﬂ%ec?fT Bell proliferation,

I mmunogeni city. tional strategies can bed devi'sed for
increastddui ddczeasednytcdenmptddmglomnaﬁm inecisan ios dedreasod vasxdula‘r:o r

tio chanismis dj re
perm IR pehaitibion AN Gh o8 oo Refip GERRST! e h°
modufalﬁhg‘ff1 &H'ﬂrolﬁ%m‘tlﬁﬁ ahé BﬁBEﬁe ﬁ?ﬁd%@ﬂl(l)ﬂ %?th%o%y TREIT expression
achreved by nodifying sul fhydryl residues,

and/of 3oty Inayi egeffieagrauadi me@’emmgmndm sreatgemnthesst disaasgs.

iy §ORUERN o isB R BS RGBS RB & fptibodies ana

other bthpaidds @fthErimmtmémdé SutLROheMRhatetd JyhRid hpus
pol ypept i des, anti bodi es and ot her active compounds of

erythqoposps, alkqumatoid wethtiiis fuveRi)c Beropisedthigs.tastoaprthiatis, ous
o TNARo 4L e S0 A0 RSB BT b

(dermiatoinylobitiaf padymedsitid)f $japment @yrydrcth @sﬂeﬁﬁ@v&cﬁlﬂt& secoidosis,
stimulation of T-cell proliferation, inhibition of
autoinymyg¢ ergelytic pasmip (HHNURGRANEHERNIY rpaﬂ%‘é’?rééls@&t%% oki ne

hemo 6991%%1 Qﬂtmrﬁ‘lﬂgﬁé) hrdfi6 c%%%&a‘(fdlﬂﬁr eo %!/@ﬁ&%%hgcr purpura,

ermeabi ity or t eln |b|t|on t
immud¢-sidoged thsonhiarogiopenit), Ty@bidlitisd Groles dmamp dhaklationys thyroiditis,

) e | proliferat nd cyt oki ne nodul ati o

juvenif o By BUURS dHaRE S TRty B s it peted

renal HiRcdRE @ﬁﬁ%fdﬂgleﬁﬂlq‘[@ &uﬂu‘l(ﬁﬁttefs@lﬁalt NpaAts 88REMatin dlseases of the
Exenplary conditions or disorders to be treate

centraf hed paripheepneness syarenissooi eﬁsmahublaﬁcmpsm oudpmaﬁmcsd@ﬂyehnatmg
1 t he | ven{}cﬁwi BnCIUdﬁa but 3 not ? linati
polyngyBpaf & PUREL™BYY RafiRBeead e o7y Hfpyglipating

polynbtkfﬁﬁzﬁh* Qlepﬂbﬁlmﬂa@ @Bdabdsi sutl$ as iﬁ%cﬁ@ﬁi Ilépl'atlm, Gepatitis A, B C,D,E
spondy] oart hropat hi es, system c¢ sclerosis

and othsene-krparatigpic vlmS@ﬁaathI@mlﬁﬁ ChFRTAG Bty ChyRRRIShpi&gary biliary
cu‘rhoég e%r@%l&'ﬂ{%ﬁk h%:psa’tltlg OfnYiT¥ RS} Cﬁg c)holaﬁg(?g r ﬁﬁaﬁnﬁlycﬁg %8{5@% disease

em Cc vascu sar col oI nmune

(ulceratientoditié ] Crohns @@BSB)I gipenisansitpar agrspahy, nad Witipple’s dlsease
auton{lh]i%ggggralpﬁpl o n&%ﬁp@ﬁ@é%@i&l%&éﬂ%ﬁ%ﬁ@ gl)llﬁo%%esﬂnadiseases, erythema

multiforme and contact dermatitis, psoriasis, allergic diseases such as asthma, allergic

rhinitis, atopic dermatitis, food hypersensitivity and urticaria, immunologic diseases of the

lung such as eosinophilic pneumonias, idiopathic pulmonary fibrosis and hypersensitivity
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i mmune- nedi ated t hronbocytopenia), thyroiditis
(Grave's di sease, Hashinoto's thyroiditis, juvenile
WO gophaegt i ¢ thyroiditis, atrophic thyroiditispCT/US2009/039868
dlabetes mel litus, immune-nedi ated renal dlsease
|.omer ul Qne hrltls uI0|nter t|t| hrltlge‘rlé
pneu %l“iaﬂ%ﬁ MY %é%é%%‘y peasHeNEY {nﬁaﬂr a 5%6 PP gtk -versus-
host-i&LYOouUs systens such as nultiple sclerosis, idiopathic
denyel i nati ng pol yneuropat hy or GUiIIain-Barre
s?msisrstﬂmu'c levd erptthamitosus nthe aented oregdiatemf disemsstis Hig production of

t.
outo- R R GER et PREC Erlrsufy R SARE Bl Ehefign g immunc.
medla@édm&aﬂamﬁﬁubﬁ PAhAbEREN &thél Hiks@lsor 1rﬁiﬂﬂe@ﬂlﬂméﬂﬁtectﬁ'§s@@in§ury
active hepatltls Erlnary bilrary cirr

Thougl Bhmiheayisedatioissbien Sovaria bs chieetbsintgveh ol tissae dargage, T
lymplb%g{m < é&l{l}(ed%g\ﬁl dlg{léﬁgﬁ”ﬁgnt(olfl ﬁt%[l%cliétl)‘(’% aﬁﬁ%dc@%s “The r%gnesm of the

Frsease sensitive entero

diseaddfis thok & lmgh@@@es@epeﬁdﬁml Nraliiyse Ofgahmilﬁm@swﬁw s eftfocsdd d¢linically
di seases i ncludi ng bul |l ous skin di seases, erythema
includypg kidpgy, ﬁlﬁlgaﬁﬂls%?ﬁkﬁke{al BV PR mv%cutaa%% &5 sentigy P gisystem,

cardlogﬂa%@ﬁ%?stérﬂcghsﬁl ?e%{lﬂﬂqracﬁlbbt% &hﬁo&f E}H 'bid odl: a_t opi ¢

ermati ypersen3|t|V|ty and urticari a,
[ Mamnhtogj athtitis €RAQ $s a:a':hrb]lme syuagicsuchmasine Gsfl anophtiolhyi disease

umon idio fibrosi.
that R TSR L1 YDA LRORCE ST MUl S b g tant injury to the
articuf® %%’la%% eqhdhaBaseRsis AcT %Qhﬁ}ﬂ)cgtre%lfe{}eﬂd%hte&fd' i9Bss88idted with the
graft -versushos di sease. I n"system c

produetignt dienrenrosiaisl, facthss, geintantibodiesddizgetnd aghing S@Efsls@ with thperesultant

d t f t tibod
formap B0 ey St & AT SR Gt Filogg. These
complcRBIHRQRE i tn@f) ihdfdcandRiatiQa infifthiciFdiaphRiytdR@hd monocytes into
medi ate tissue Injury. Though T

directly or indirectl
the syngvighiowgtsabscRacns m?ékeci\;%'@ﬂwgh@mg%oﬂ@éow yrage/flyid if in flrated by

smnlalfr el Y\zletﬁi c]dev éiﬁlég’ﬁgﬁ tnﬁ%%%@ {ne&irdﬁ“? P@’f’e‘s)é%e% & %Etg? étge%mﬁﬁy the

joints geffedSin Symfnetrhal piteed SHowsvdrkdralartiguiphdisyib ealste pesnekeinttwo
Ml tip Prgans and systens are affected clinically

major;faemy, o@‘i*F‘g okNdn evﬂﬁ@me%@mr%rgﬂ@rl@f siogly yigAngoIng
progré{ic A Mh@&lg%?g ?naz jﬁ)lca‘f & dn@lof &ﬁ’ﬁ/&ldgl §M§)§1§ mascuht% and cutaneous

card ovas tem gastr I ntest’i nal tract
ulcersmalheoacanddotrh 06 ck traRira owlat dischsarstthe sa cadle Ralty's symirorne which

occur%[cegii?li)}ﬁ? Ryésotil%nég fﬁggegéq%%}ﬁg?sl L arrrra Ee(rg l}ﬁ:}sfie?%ﬁ%a&%scent and
involveR 'tﬁbtﬁeé@nwof&%% @fﬁa thx@hwoxytbpeﬂlbsn@mé&ﬁ{e%my This can be
cartilage. The path Igenesns S | ynphocyt e "dépendent

accomgmgicddyawsoditia tretuitipl honghes wbﬁumatlom offinfahess sainoilerrs and

gangrenae;,: th attlﬁl’lts a%!tt Olaﬁ(gfql?\p o 1He 1%3 { ci: Cﬁ.l n%ﬂrq Itl{]esst R%llﬁlg thég%G%ve{lymg
affectad }oamg} thé ﬁ&idl@\/laﬂesstdge hhed ﬁktcrétidhedteamln#@hﬁ@ai byldeseed

npl exes in the joint na¥ i nduce the marked
mﬂamrn#tpm Gedtipfilymata. ﬂléberd@%@ aHAEs WhisBEyr eecur it BAtipglude:

s e S L SR T

keratdcbg;uadmlﬁs S)Cbaoﬁnmﬂ]ﬁﬁraMnmim&sr ophils. Tissues affected

are prl |y the joints, often in symetri
patYedtpC chig TOBiGATbFIs ésq Fhronie iqiepathic 1 1@5%@%*@%5%5% ¥highdegins
often hﬂe§s"¥ﬁaﬂ% 95ar§ of a{g% It?r%ﬁeﬁd% ﬂa% SBB@ sgﬁYéﬂtf%E’m chrne patients

extra-articul ar [esi ongoli ng
which are rhematoid factor positive are classified as juvenile rheumatoid arthritis. The

disease is sub-classified into three major categories: pauciarticular, polyarticular, and
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progressive joint disease and typical |esions of
pul nonary fibrosis, vasculitis, and cutaneous ul cers.
wab@oaeeend form of extra-articul ar di sease i SPCTESH09/039868

called Felty's syndrome which occurs late in the RA

di s Qurse, sonetines after joint .disease has . .
Systerpig &qug%%aé]rhe seYerq ap bsotmlggllix ﬁigstlalrcggg cggs to joint ankylosis
and rddaHed Q{B%ﬂl aptch ﬁﬁﬂﬁ@s@éﬂo%ﬁ’ e Achid cﬁﬁnmﬁﬁ‘ Weitid Bh$ systemic

can be acconpani ed by vasculitis in nmultiple organs
amyloadlasis. f Spomdyilamhrepfathies e e gsqupskidmondarewith aonic gamgroarsdinical

Pat i t ft | th
fearurd i Sofirof desiRen ity PR e FERER Tt N2 fe hbdhPEarhe
disorde?d 1ﬁcl%ﬂ@gl(ﬁk?1@¥1ﬁﬁ @ﬁ&fyﬂhb R&GRAS S r&hiE (r@zw@l@@ drtbﬁltlg 213009530 ]

nfl ammatory ce infiltrate. O her nanlfestatlons

assocWﬂddﬁﬂmﬂa@@@mry ibawRladiberse. saendybiss pesaeigiodi veith psoriasis, juvenile
onset vﬁ%ﬁ& potﬁ*tﬁ%oﬁgt?@%gﬁi {b1¥%1?e}e%[lht%8 §]’[)Oﬂdgn0%§th%:0§m§l&t @ﬁg@%h{ngsfeatures

includ@ndcrblieiniv dihthr v thouespond ynen 1ﬂﬂanﬁimrt@ny| BSymnietrid dritgitiss a
chronic idiopathic |nflannatoaﬁgd sease_whi ch begi ns

associgipr it A% (R arrologi ey dstingd allsés ofithe H&%ﬁ&?%@f ks |

MHC$ YB1af |ifighfihdtioh Sshd fs&fe of Q%alpc IRR §s \gﬁke‘ahm% §ther rheumatoid
r'h enat0|§/ actor positive are c SSI uvenlﬁ

dmemmhéhanbbndmﬁmﬂﬁmM&dask&h&1dmxmasefﬂ$chub&fkamSCDBem

into thr Jor cat egori es
tymphgay ot CoEG PR raeS SR pr el BV SR ] MiFe Malopupss. CDR™ T cells
may ré&Y @%ﬁnﬁ'ﬁ% dISsstURHEB el WEAIBUCLS ¥ R vda kGRS peptidixplessed
ankyl'osis and retarded growth. O her nanlfestatlons

by M@ reldsn ¢ medksulsisr driias begit lsmothesigodihat an %m‘@ps pEHéi-B27 may mimic

oart 0 f

o bacfisPglRE e AL BiHE BB aanb i Esin b GRS TRs pasponse. As
show € REFSRNTRSHUIE |e§1§ﬂe%d\m Chgt Meceli pin@ sisddamtioh ofiFAGB2dxg&RRn

product The di sorders incl ude: ankyl osi ng sponylitis,
and/oRegtivety 'ins thoyerlbyreay( Pedidete vhe syimmiems pEgnd/errrevant fhes discase.

e

S SSAGhR! RO BeloRId-RITHR R uBOWRI TGRS A hfopark of he discase

is indsfaoodyf thaskinr biody s aridducedibl ae netivd iafle@imatory process.

ondyloarthropathy Di stanU|sh|ng features include .
Scler%ge%ﬁnel?et fogaliged gr %wstqmlﬁmﬁ@u %rpléﬁﬂ% grg Pgmm%@pgﬁﬁiq%@gﬁl cell

A

i SRR R A AP PR TR b SRy s o symic

sclerosisaths Vhsol\ild@)njumuhﬁbe 1nnrhh1mmtad11at¢d Aalndmalbs)h]‘guebESES is implied by
aut oan bodle t?d wW.th other rheunat,o

the prjeaggRln Oﬁ%w we ’éf‘r% WP ieAuEmegy lgsigny aal(%th%a@??naﬁ of anti-

nuclezﬁfanhb@dlgsl neAe ﬁaﬁeﬁt@elm 1 Ts dOYIRRREMN Red én ﬂl@CEll WhiiegdR of

targets antigén presented bﬁ class I MHC nol ecul es. '
ﬁbrobd:d:sgﬂn?kmelb?n@nmggfrséag thagdaicH gntetaniorciveh shase MU rady kdve a role in

f b
the pelRla it s PR Brde R SO BTR S pRABR SRR Y o

smootmeeld a@ﬂ@hpfandﬁﬁ&o%%egmmgﬁhmbﬁo@ab péidlbighmodli 8gté<ktﬁfey
m crobi al antigenic eglto pe and thus induce a
concepgic| sybendofhshakintims! gebigkatiraraticgtingryraliraicyate apd Bsertalulag

arterlea - dlﬁbljésﬁl?%nlt ?edu@&fjre dcldl't?ctal %Pghﬁyg/%ﬁ%ﬁ?%g@ﬁﬁgg’ azotemia and

I ac hose ce
hypereeyigiph skl cai narsdl/e oxtrqpﬂlgweretrstitial fbdsisciagemnfayioh dohg: interstitial
oder ma), has an unknown eti ol ogy

pneurﬁé{ilﬁlh%}%xsﬁssf%éﬁ%r0§léa@é heart; Wﬁ%ﬁqnownéﬂle@rﬁassﬂeﬁlﬁﬁg/ fibrosis.
| 'rléggféaéﬂé& hihFarBatoRAMGESht%s BRG] HeembollRORRE RlYmyositis and

others are disorders of chronic muscle inflammation of unknown etiology resulting in muscle

weakness. Muscle injury/inflammation is often symmetric and progressive. Autoantibodies
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Scl eroderma can be | ocalized or system c; vascul ar

| esions are common and endothelial cell injury in the
won@wor@sstul ature is an early and inportant evReI/US2009/039868

t he devel opnent of system c sclerosis; the vascul ar

are as%%é%g%%q%ﬁ@r@%& Eﬁsggg%?sst}%gq'psﬁ E:ag‘rg:élnrl]tél % eiscareb &?éc%ecii asgainst

and inhi¥il tht T@ic@dn bh cérﬁﬁo_rfeﬁis?ﬁ%@éﬂ% dRTUQARS, APEIVED & RORIEHGEhesis.
of antinuclear antibodies in nmany patients. ICAMI 'is
ofSidgren’ryaduainzt isduoto intreunseinkdigted fisfieammatidn dndsobsegtient

in . skin l.esiops suggesting that cel b, interaction .
runctipfy fEo et LR SRR BT H D Ehedti: oo BlbhSGh B pyociated
with Hacédip i B siaflakblaliry 06RO vd 40 UiRthst CTIMOE kOB associated

~gastrointestinal tract: snooth nuscle atrophy and
with futasngbedy predudtion ngainst Rebansk lvadntigens, bot ofivdyieorre smed) RNA-

Ki : [ r . .. . .
proteil ey R E A i S RERERLE L Tkl R orcapi it the
manifagtitéons ©8 aNotiatiomsivtluding biledugdehosi€ patipteed] ok salsobl iebpathy,

flow, results in proteinuria, azotem a and
and pHPHUS PWRET%on; skel etal nuscle: atrophy, interstitial

f isggt_eaicsvfas&nfds F@?i&%a@@é inhWANGh gie frighest idslolis Hﬁﬁﬁ{ﬁ?ﬂighiagd
and interstitial fibrosis; and heart: contraction ban
subseqent dansge te baradi wegdels whiok rssultd ohi isghetrha/ocdrodis/depratatign to

) opat hi es, i | udi n ermat o sitis, I ositis and
tissucg eped b Bt st ese B G Shtticrt Pt LR v SR apses.
Vasc@mibe@m_ 20 AR 4 fephdanRsion ow&ﬁlbﬁ_e\e@a&ﬁgleﬁﬁnmwﬁl%ﬁmatory

injury/inflammtion is often symetric an ' '
medl%ﬁt&;ﬁ@s@ sweh apuhcvmatoibotirdsasystcay s odersiederov partipwatly in

. fornms. The osi tJd s- speci.fi c aut oanti bodi.es ar.e .
discass P8 o A TEL PR R B P EWES TR O TorcisEf the primary
systerBRVRKUERL Srouplifti8dd SyadslicRN osizingMMeduVieis dolyapiceitiehddosa,

synthesis. Sogren's syndrone is due to ) )
allergicrmghis meigrandampioisapaiwnesiis:aasgbs sigueamatasive bimmgmatoid
granuﬁé]%‘?atté HELLE gia% cetll'k;‘a%eﬁ‘iﬁg‘.r Nﬂgc%ﬂgﬁeoﬁ? gas%ﬁ‘l'ifid’e@ rilgfclwé.@cie‘r?l pngl%gcutaneous
he di seas can be associated wth or acconpani e Yy
lymph mddeagnaoarcy MIOXSiecKawesaki'sdiversel, Bohs@iSCNIRaswiiseddet's

. is_associated with aq%t oant i body production agai nst Ro
diseasgthrerabogngiisehiitepy

_ USTEChRERAsEH 8N THRNCORNISFY gy enulitis.

The p%ggén? Fchadnfdl ONS05&T Wd ttyh& Wa?éu?ﬁ? NP & beYiebdBto be primarily
sicta, xerostoma, with other manifestations or

due toaths depagitionnd imnuinoglobglitbedraplyxasiin tHeosss] wal ang kersafjucnt

. sensory. neuropat hy, and.pal pahl e purpura. Systenic

induc§GL R ST aRE T ba SR WAALE C TS el yoi GepBrpriteth.
| RbAcBIIRERE PN cAHUHETSARHEN: cHABBER hd iPLIRLEL MR BN She presence
Wwhich results in ischem al/necrosis/degeneration to

of epitheleidemamlpphs mdichy)y ametisshie scthe hodw dnetlveragnd oé therdpngls most
end-organ dysfunction in sone cases.. Vasculitjdes c .

comm S I Ao B R M R b P e G G 6 G BB pfEP oo

cells dt IR -thflilsSRPREDIsYibsERdémtcBebnit QaSeSreSHledht BSm the release of
rheumatoid arthritis, systemc sclerosis, etc.,

locally ard pxstAnaieally aoiveipuelgie selgassd budhwserelt Bcwi th the
f %u%h{nﬁﬂle%n{om{é%e&%h%&%-augi&%ﬁg ?eﬁlﬂlarh@ GndthiaMBhiMune
system c vascul’itis group Include: systéem

pancyf@penial arrd prgossasalihodtural hqpad glerih@td isiasesubictdpaoduatibe o fartibodies

angijtis.and granul omatosi s, pol giitjs; \Wgener's
that rejp i BREECHS Fgﬁreﬁ%ﬁgg}?a%ﬁ%ae s qusb&éfh% fagd ippmeragst other
blood<&l1d in%fuhﬁ{eg' Oﬁdéétél-ets'\és%\?&l') LANRAUR VARNWYrithd AR VA tHER antibody

mucocut an
coated cells via complement mediated lysis and/or ADCC/Fc-receptor-mediated mechanisms.
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| ynph node syndronme (MNS or Kawasaki's di sease),
i sol ated CNS vasculitis, Behet's disease,

Wo broofrssngi i tis obliterans (Buerger's di seasefCHIS2009/039868
cut aneous necrotizing venulitis. The pathogenic

chanj sm of _nost of the.t f sculltlsllstedls
PROBRMEY BETHRICHOPFTY | ingtie Ty RRfRRSIc Ry, and immune-

medla!téﬂmﬂm Efla GO FMELNBSCAl @etﬁﬂ ﬁﬁ?&&ldemcltloﬁ‘/@éinoval occurs as a
subsequent induction of an inflTammatory response
resultif titlear autlbodm&:@onmtﬂmmne attavhingdd ipleaeltto and eubsbteht removal by

ar coj dosj ondition.of unkpnown etiology which
compEReEPlyRch BECuF et Bre Bt BBRN G hel 1o d
O TRt @RS cludif}eefdvy's al¥ase] H§ﬂﬁnbﬁé‘sttﬂﬁoﬂ@@é{ juvenile lymphocytic
i nvol venent of the lung is nbpst comon.
thyroigtshenseephis thyyeslite gra the resak of an éwt@én@ﬂn%@ﬁpwe agpinst thyroid
o RRE A PR LR B Sl G i

for the eiyeaaa gladt. E@paﬁﬂlyntalﬁdodﬁd§é>&£ﬂ1ﬁc&hdlmg sisdnitareoy Mddkels: sats (BUF
rel eased hy these cell types. Autaqimmune henol ytic

and BR7ats) ad Hutsar (@ewla?l?ﬁwﬁél%ﬁ%wcwlp Enod s igpipgeof animals
with eﬁ’t@@tc ?(F)luﬁn AP PR QS fan t(H{ ?@1‘5& (9" nuria
bodi es t hat

s a t of production o eact
wiltyhe hdtabgemmehbtmmaaﬂnedwpbﬂrbnsmabams dlic avpaininhoedlestruction
cells cases .ot her hl.ood cel ls .i ncl udin .
of parfreat RS el B s idion & e S tismayoogisn apd g dpactive T
cells. Qintib‘é@&@ t@ﬁltshlii)@gb’thg ARLEA r&8ptos cal AsFHTRLQTBED héH%%}p%to@(i’nsuhn-
| ysi s and/ or ADCC/ Fc-receptor-nmedi ated mechani sns.
non-resoOR YANGste thronbocytopenla |nclud|ng thronbocytopenlc

CiteRmeBied FRY Rt o B e TR ISR rgwd e flegrica

nephrth, &chiestebdlt @ffarﬁlbb@yaér BNrhpHGYtcOhe AP IHIHAS rébhal AG0E Bigher
to platelets and subsequent renoval by conpl enent

direct]yyasiasresyhpithe profistiascefputnreastie antéhedins ordrficHppgainst renal
i i
antlge}E 4t Rld %tlhéas %\L}Eﬁéﬂge gy&\éﬁloozlyotqlag yersoai}#g)%trl] 1rg81tuﬁe ornplexes n
the klaﬁdythtl ate tdaytiva ahiatnisSothar, fod-kehal @figehs. dfhua rd)tl&tﬂ tllﬁhflliﬁbl-mlﬁedlated
response against thyrqid antigens wth ct i.on of
dlseassmhabbﬁavlégl &hﬁé?maélaepgwmﬁnww Biexes fﬁpé@@ YeR llgﬁame mediated
ol
remal B e e B R e TR Db g result n
1nﬂanan@toﬁaesmls© thanptodmeskledm“es( kelsles decdiomhkan irs temal tms)sues w1th
uci bl e node i.zation of animals wth

result%wrw Bﬁ}qnﬁmpﬁmlﬁaﬁ BT GBS BT PLOSTSSYER 1Q f@ﬂelrf?}}lure Both

humoRE bRK RS immiMB endch Al dREELSHIMBIbIvEHS BE pathogenesis of lesions.
i nsul i n-dependent di abetes is the autoi mune

d@smmygbnitog difcaprarnd theatentrali and eperipharell fegyous lsygems, including
uct. i di ated. b to ant

bo
Mt elof S 1o R BT RE pBlhR 8P BRGTRIR" By pcrome:
and Chitid Inflaf@CedH WenG@MinddirioP Ry RiisiRitityh erciee bt @ae an

I nsul i nnon- responsi veness .. | mune nedi ated renal
autmramg@%\bw andriesulidn mgrvgl dsreelimasion sk airgsul of dgmage caused to

ohgo&e‘d? gﬂgg&e{oﬁfﬂl Hnacilhe%ﬁghfﬂ M het% i Selilich 85 %ﬂ(égeﬁ ha[t disease

|ated I njury

inductiors srubpregﬁekmsn gidepatdeyt @sT dyrhgisitlytes. oMlﬂﬂqﬁe Sclechstis an
of autaoreactive antibodies or T cel]s against renal

demyglmaila% Aisore thatdt T depppcyls- daep%d;ear fnCohasCHBC s EOP R FRMItting
cours@br ARrbRR Y EFcRRA Blirsk MFHAEH ABFPIsEHRRoW R however, viral infections,

genetic predisposition, environment, and autoimmunity all contribute. Lesions contain

infiltrates of predominantly T lymphocyte mediated, microglial cells and infiltrating
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the kidney that are reactive against other, non-rena
antigens. Thus ot her i nmmune-nedi ated di seases that

wo e@alizesB t he formati on of i mmune-conpl exes CROT/EBR09/039868
i nduce i mmune nedi ated renal di sease as an indirect

el irect and i ndirect i ne chanisns )
macrqu‘%%ﬂst 8&4* F‘H’g‘ﬁ@(‘?ﬁ et §) DRRfLCH SYRS Ef‘g&n% (Ljr BE gicchanism
of ohéc%h%cﬁ@‘é@l'l QIR Bhd élﬂ)sécﬁ{éﬁ! dérﬁﬁ%ﬁ@t%on% ant s Bhamnd likely T
organ function inpairnment and in sone cases

1wﬂmpmM@Kbssnon to renal failure. Both hunor al and

c ul ar can
Ty Biveby TR REE LR, D drtfubd FE DR oy
Idiop#tRid tPudhoitg FRE64iH RABH Blyp BSENkAUGyBHetlIdHitis iniu3] iHAb1Rga disregulated
Mul tiple Sclerosis; 5Topath|c denyel i nat i ng
lmmup@mﬂﬂérun@ipm 1ggpagse. dmhlhlfmwfsh@trrésp@ym%w& be @lﬁ theapentig enefit.
ful &Hﬁ&?ﬁ QoY %Bﬁﬁ%g lrﬁ @attéc{]gklg%lx%ﬁéjfn%&% uliaor Skin Diseases,
bel'feved 0 have an aut ol mrune I's an surtrn
Eryth&tad Weultmmie) dndalon®dtt BerratitBu medlfatedaimeb ﬁ:rauﬁ)aiés,tthe genesis of
ol i godendrocytes or to nyelin directly. In M5 there is
‘“ndeIgéﬁ@ BOQte-deRsgdett t hat ~ di sease i nduction and
P
CHRSASSLOT b aSHRCRLl R bHILROOIL B M it
inﬁltrhtysrpfﬂi tyhphadeeerdamoplages zhaisanﬂagelhpnocassmg cells, and some
ggap5|ng remtting course or a chronic progressive
neutrQpdiffse. The etiol ogy is unknown; however, vira
| fiREdiE BRSascd ‘?ﬁ’&ﬁdlﬁg sztﬁﬁhsﬂféﬁ%é FRRitis SANhiE QBRRis; RBE
autoinmmunity all contribute. Lesions contain
hypersqusntmtls'am@swmaq@raéﬁﬁrlryrnalrradyye depkydephotlyase diseahicatisd,

predofTy iRy R S T APl b MR B B gl pGmmsion

orac&hsnﬁﬁ@manmﬁm1of ol i godendrocyte cell death and
subsequent denyelination is not known but is I|keky
| JigrplepEoy aSSO@ﬁtedldﬁﬁeﬁ%m@l@dlygﬁraﬂ mmttﬂnu a@dﬁrﬁ@ ersus-Host-

Dlseagu@aﬁﬁ a}e Mshl%gytg%g&ﬁ%ﬂé rﬂshgtﬁgp IVI g’%onl Otﬁl i¥

mnehmayv¢nvolve a di sregul at ed i nmune- |nflannatory
res onse I nhi i.on of that response would be of
t i eé <8 b @ ﬁ@?“ iptervention ﬂ’{‘n‘tﬁ‘ﬁ EMBUNG ARG, piNRRA{ QY response
l.udi g
B ey e PR LR & SRS RR B b 68 but
not limutdtoatDDH Cmdpa&ﬁl,s A % (éndsars! lofpeshbagteriad infection, fungal infections,

I t e- dependent S s.a.T } } }
and DA DR IRE A B E RO ol es 6p% A Btk ieeoiats) which stimulate
the MERNaibR vilikéd ﬁl&%&ﬁwaﬁf b éﬁhﬁﬁ&om Erﬁ&un@%ﬁ&%@@&ﬁﬁe&lﬂqs
antlgen proceSS|n and sone neutrop | s.
agentg| dléfrag@ScOdeE@H@é cwm:cfl(wﬂwglea/simmlvedag@m&gs)cwhlch stimulate the
food h ersens

MLR gEI;,]I!l Q%{;t%hz ergpe tlca?Lfynt%telnhancb ¢ plé egfg?ﬁonser L %n(hMOns of

inheri€ids 8a@@sd, aﬁ%cﬂé@dﬁdﬂo@a msl iX moihastcaﬁln)bm ihtrb Y@ Y k€ from
i nduced i nfl anpati on, | gE nedi ated-i nflammati on or a

Chmﬂ@%ﬁﬁPﬁHﬁH@%K@Pﬁ%@FWEMKP§W@5$@ntat|on associ at ed

ghgrfa?_%\ér} d Mgﬂte& %a@é&ﬁ& hﬁrﬁjar? Séﬂcglnpaq{égts develop an antibody and/or

T lymphocyte response to antigens on neoplastic cells. It has also been shown in animal

models of neoplasia that enhancement of the immune response can result in rejection or
regression of that particular neoplasm. Molecules that enhance the T lymphocyte response in
the MLR have utility in vivo in enhancing the immune response against neoplasia. Molecules

which enhance the T lymphocyte proliferative response in the MLR (or small molecule
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D sease (GVHD) are T |ynphocyte-dependent; inhibition
of T lynphocyte function is aneliorative. O her
woele@eas®ss i N whi ch i ntervention of the i mune BETUS2009/039868
i nflammatory response have benefit are infectious
i sease incl udi b not limted to viral t|on

agomft? H’E:M@’Oﬂﬁsﬂlﬂ aff e e irag recspray Bein 3gopist frfioR) ) c4 beused
theraﬂ@utlgall@’rig 138 RS m@&ﬂésafhaﬂlﬂﬁlﬁﬁttﬁé)@m BH@Q@RS onse in the MLR

i nfections, and protozoal and para5|t|c i'nf ecti ons
(ie., TIﬁﬁT)s@:lsd) éslctlom zrd\em dnamgvr@p@gl@m) smm))re&mhla:lmrsmnermdmmee to a

neoplii e ERSHRE s ditef e et Ehed By o optaf orlls BRMGRIVEN S their

expressiBRAdRI ih@iced Y tHMlopRbimas oHRF EMRL lA&ﬂ?o@Q;‘ﬁﬂbﬁu%h inhibitory
which stinulate the R can be utilize

molequips (aifhen witlhaanfihodse smakh arndecul hanta gomistreoroslgs spgas fephances
. it [: ited, acquired, infectious i nduced
lmmuﬁggrgeld%at%%héég{@én) or iatrogenic (i.e., as from

c t»&iﬂntdmenﬁ fAyBibitizmaon edbdddubds QﬂﬁyproﬁllﬁIdHMyQﬁd)p&amdstm&}alSave

been denonstrated that sone human gancer patien

therapgutje beistih r&aﬁrﬁmmaﬁw ok mmﬁa%@y?@rqt@gp@%resql@foms acute
lung lﬁjr{:&%gl%ﬁrrlg’mn%l@ %{? neo% gleé%tlét %15?@ ?ﬁﬁ%ﬁ%@ﬁeﬁﬁgco t he
endomertrmsng degsponse Jmandusmel hid pancreajiect i on or r egr essi on

that parti ar neopl asm Ml ecul es. t hat

C B SRty of ths TreXBORLER . ¢ Re PRERETIASS NEITEgoitey or
antibodi&Oark RdAMIABLU Y a tnth%nhiﬂ"ﬁ'%ﬁerﬂﬂ? BA0&EN qg%bébﬂi with known

neopl asi a. Ml ecul es wh enhance the T |ynphocyte
methqgls ofuich e atiavenous spoimgsiraiinn phe bMuRof by C@rtmlubus infusion over a
peI‘IO(FD fl tgﬁ%’l g)Slal ﬁgrlgﬁstciba&ﬁpgmeg (}ngg]ﬁ W;gglrtgg%fs%lglglhe%&ugneous 1ntra-
articuldfEh@REHbVieR idthatHcRall bRAoEi 8N CAT inh AV R RS ada alh‘urapulrnonary)

inhibit the | yrrphocyte response in the MR (i
routesT| Igfrayengpss subePwrPriiphalg %ﬁrmawtrﬁ@om@fd}ﬂln@pﬁd%@nd antibodies

i mmune response to a neoplasm such

are m§§1!|%8 ﬂFO%Q’ %gﬁ ei ther be expressed by the neoplastic

c eﬂl irﬁmtlh@mlpﬁianﬁﬁempy,tdnlmr thexues s¢gdinces @udmleadmdluﬁmbrhyf an
the neoplasmin ather cells. Antagonismof such

anti-canger RENGMYANRA Wrhind vith theadmipiskation afdhgiproteins, pptibodies or
compORI B OPHR i 3&5&9@%&5& Por QLRBe, %%gknﬁa ha Ft)%/d with, e.g., an

I mrune- medi at ed tunor rejection di tiona
immunediijivant ofntho inventiecwhy slswir¢deiverani amflkammtagcr;t (chemotherapeutic

oot gy RO TRy, DR Parar S s Demars for sfetf HREIHHp2ic
agent@ﬁﬁ? B@%Qdea[c@&'dﬁlg 8 %n@falcaﬁ&sw 1ﬁ§;tchﬁonsh&rH§ deRagined Shipikcally by
burn; sepsis/septic shock; acute tubular necrosis;

the skeltﬂdmmqtmoogl fremé@manétdpmeg jsdleldtlled fassaeleclmeptherapy are also
descr1§ (g enizo }F!) erThye gergzng%ﬁﬂ%ﬁ @ fPF ese%zamllk\éngsgl Ial%mor MD

(1992§1dnh@¢mxﬁﬁmaﬁsana ap@ARly, priveat e &T&ﬂcwv adhihidAtion Bfthe
accord with known nethods, such as _ intravenous

immugediwiagt prampHhe algela sigsiliggeayslypherewithi mddiipnphy, ygiagh-estrogen
cornplgyt% f suth B€ ahﬁ)(}l o”t tl-g%ggr &J’oﬁgy\f‘c lﬁl %E%prlstone (see EP 616812)

raperil onea osp |na ut an
may biergmf@ 1ardbsagla$ hmqwn ﬂirrsa&ymokeballes [ nt r at hecal , or aI
t opi ca nhaI at i g intr a,nag Lntr apu] rmnaran
It may be desura e to also a rmmster antibodies against other immune diSecase
associated or tumor associated antigens, including, but not limited to antibodies which bind to
CD20, CDl11a, CD18, ErbB2, EGFR, ErbB3, ErbB4, or vascular endothelial factor (VEGF).

Alternatively, or in addition, two or more antibodies binding the same or two or more
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routes. Intravenous, subcutaneous or inhaled
adm ni stration of polypeptides and anti bodi es are nost
w@eomnedeys used. | n i nmunoadj uvant therapy, othRCT/US2009/039868
t herapeutic regi mens, such adm nistration of an
... anti-cancer agent,. may be cqnbi.ned with the : .
differ G AnEE AR B iPRBR R ARG Sats gt gy, Sometimes, it may
be beSIRRUNASo Adminiferl e bARord EMEIRhEOB-thd P4t cRX AT RampREin one
patient to be treated with,” e.g., an I mmunoadj uvant of
embodient, the AtGldmalepepadesaire exdimmeistaredanith a geavgkintalgigny agent. For

examilE dRR T BT 668G S RedlT B ey SR by o TiGIT

polyp6MRIFD HEVARE WinhfltaABARt B Yt rRR NS QHMAG SIS N T stti® also
manuf acturers' instructions or as determ ned

contepisiad; camitpblepsagaefosihy grewtipinderitory earst arcphasg arepentbnused and
may 18 0B OSSR R U BT SRR AR Bt v

e.g., MGIT palype®iddi | ki ns, Baltinore, MD (1992). The
chenot her apeuti c agent. may precede, or fallow
adiRf e dicatarsnb AT ructing in Ab sy B aRugr refatgd Biseyievien
ol . 1 anad ‘
P O o mp i AN Pendh the type of disease o
be treatnd.i as plcigabdteronbe stvehtyamdanape iof thenBscase evhether ibGgdR)is
dmir 8 gg g%ven.in dosages. known for such. nolecules. |t .. 0
a mmﬁ%%//fe OrEEYL Kt 8t hErARPLls PHIRTSSH N Bou Py BBy RSPalyal hfnica
histor? b€ Fesh &A% A 11 SEFSEN A A tHcAdi fetRIn STUADLRAITRPhFLi8Mn. The
antigens, including, but not limted to antibodies
compewridahabbhshitablyGOROnisERid th dhe @GDESt atEnb B EGPR; 2 RrisBaf
ErbB4, or vascul ar endothelial factor (VEGF).

treatgiBer nat i vely, or in addition, two or more antibodies

biFgEléen 18 &lc i Odn @y R andRERGt) beihe Miscaddt hgRMS ug/ke to 15
di scl osed 'herein may be coadm nistered to the patient.
mg/kSerget§. e mg/kemdypolpcpidredriantibddit is anlinitialadnilidatstdesagorfer

. ! t i tp t ti t. F I i .
admingR o R PG et BB R bt e Minate efplrations
or by Wdthudu@m@Mdh. | ARy asivy @&@gée midtR FarX¥ 34 Sbout Mie/ke to 100

growt h i nhi bitory agent ‘may adm nistered first, =
mg/kd ol howedensydiag DhGheTfaporypepidndd abdienwdive repegticdatimamssotions

over el aF o inRfie Yadbé Gt UsllselafinRstined unir o

desirddRipfedsinyofaienlc SithtdéN9s&uly. a3@RE VY, HBEWodddd rBEMcREmay be
| owered due to the conbined action (synergy) of the

usefulgridwtriograssi diithis theranyan easglydnemeredebygconvapt@l techniques and

pol ypeptide. For the treatnment or reduction in the

Severity of immune rel ated di sease, the appropriate

doxs age AaficlagioMamipaured of the invention will depend

on the type of disease to be treated, as defined . .

abboharirabodyemt oY thaney AR 4cle REman e gyEs, copféting
1 A0S ST RIS 1P BUGAL VR Wi, 0
agonigt| o €R lanfaperist) yscnldor thepliapnesit or trémentingfabindiso@dond debaibed
di screti,on of the attending physician. The c ound .
i BTG o U PR SO s it g A gy tion
SuitaBlé BEnt@he QYR udt, Bk &R pR! bdthSa L M) kringes, and test tubes. The

containers may be formed from a variety of materials such as glass or plastic. The container

assay

abov

holds a composition which is effective for diagnosing or treating the condition and may have

a sterile access port (for example the container may be an intravenous solution bag or a vial
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For exanpl e, depending on the type and severity of the

di sease, about 1 ng/kg to 15 ng/kg (e.g., 0.1-20
worguokgreesd pol ypepti de or antibody is an initiBET/US2009/039868

candi dat e dosage for administration to the patient,

whet her, .for .ex e, one. or. nor epar at e
havm%aﬁomftmaff?a&ﬁ%g% :mwb BBiRnisElsIseled s B actiycagetdy fhe
compgs:ﬂl(l)ﬂ/ls(ﬁ@&ﬁgfea mlgggpuaéla% zﬁrftf%ﬂ?g%% iy RHOK gAhqnsllQthlon or label

or nore ending on the factors nentioned
on, oreabwmted:‘aﬁh rtbp etatt@deraddncmestlraathue onBIposiBen sawsed &r dd@ylgsmg or

.or,. |l onger.. depen he c tion, the tre
weatiffang AR ion TR Mo ABic Srm e et WG R B  socond
contam¥NEYnITEsiACE pliaFma NEMB)- acc@f)tﬁ@l"e baerEAgecH @%h@@plﬁtdlﬁyfféi’é’d
useful. The progress of this therapy is easil
salinepBieeny wintiyp andiigatiesconhitione étrrm}qfwé%leblﬁgluég Qﬁl)?’é maorials
desura,’ﬁ‘[ i}r&JP% lem%gfj{n ths&r S%?I{d%a%@ %Hﬁ&ng %Hl%g FHR&E cﬁfue}lﬁeﬁlters,
an ar nuf con ng
needlé’S&‘Sﬁ‘[ﬂg@&, sinfl agkage aBEMYS With igst@acilddsifdr wgel ecul e, TIG T
agoni st T1(3T'antagon|st PVR aoon|st or PVR
aht agohlliagnesiyand froy ph LG d D4pcase eat nent  of
t %%ll%h 56 Bt%lrgeﬁfeﬁ'a? Elq)t@m@%ﬁlchsare%\%\fé)%?&sedﬁﬂ%eﬁﬁfh'1ﬁ1|nﬁme
ture conpriSes a contal ner
related dsbatstas: (1leQﬁEIG$]]) aﬁebﬂxeeldmlln treidniatien tangdtsitbe drdgoeandidatep loediscase
vi al s, ¥r|n , and test tube

Th e
treathy G iR s gng LS Broans S8F9keloyrils gpnos parplified in
immuB# &d1atB§ dBEAS §ta@€rs fﬁﬂd@rﬁﬁitﬁ)nalm@ i QR ABEis B FiDgRosis of these

conposi tion whi is effective for diagnosing or '
diseases.eBet axgmphee al@tmmlnet&damctach dgatay theapreten prodnéts ef gaeeswplified in
or . exa l.e the ont |ner ntra £nous
sheun3it i SRR im0 5oy PR ePRa MELAENETRY o
prognbytReder m ¢ injection needle). The active agent in the

conmposition is usually a polypeptide or an anti body of
t er expime.iaprbodags, inesidingeantibady fragmpets, @h begped to qualitatively or

t
o GENAEL SR L F ORI EBRBRRA i sens
("mark@fgﬂ:né prluoh")c e aatibodyeprafetdbly & eqﬁlppanwita@tdeteetalmy e.g.,
furth rise a second cont |ner conpri si ng
fluoreserat iR aﬂ@aﬁm <apbe atogﬂp@ @orf febf I GERRD oW cytometry,
ﬂuorigllaf?? R ﬁfu@gktﬁvﬂ ﬁﬁh %ﬁése_stec(ﬁ qgké Q[@ﬁ)@ﬁﬁulaﬂy suitable,
extrose solution. It may Further include ot her
if the madrexpradssd dewi anabdes afact sudacegmoenc Sath bindingsiesays are performed
cl udi ng other buffers, diluents,

e“”“?@ﬁ?@ﬁ@“”&@@GF%§3 syri nges, and package inserts with
I %Ezw&étéd%ﬁ ofoﬁan%i% bifdlind AP adki&r %eﬁie &@M@&nsoeogerfomed
I mmune Rel ated Di sease Cell surface proteins, such as
for eXpm@teeb}ﬁgnnmn@ﬁlvoawewexremmu@g@e@mnrmmspamn Fartingurpose, a
ted.di seases

hlStOlﬂ%l&éﬁ sget‘c:lrn 151 rlgrng%léd ];rgrn tg? Ba% e ana& 8a%bee§e%oarnt1§?ciy 1§ Bphed to it,

preferbbl§atyBRatlayid §) eheSafiBody 61 @biﬁﬁog@éa@ B t ﬁhﬁq;%@tiﬁﬁ also allows for
protelns encoded by the genes anplified in imun

determigyng the digfrdwiion 0§t1@tr@%sz¢r| ge@c auiuet inikg tissge ewnmwé It will be

apparg{tq&ntﬁgée skﬁ{é(abogt?egﬁptg]ar ecE d\ﬁ%%{;rl @&@agﬁal rﬁghods are readily

avallabred‘du ot StuafetagaorsOaep tachnigdes arec nke W’éﬂtk{Ebd/nan therdrt, ifer caample

ot her 1 mmune rel ated di seases can be used as
ﬂuoreaqeélﬁﬁagsﬂqtquceélrsomang (FAC %

The following examples are offered for illustrative purposes only, and are not

intended to limit the scope of the present invention in any way.
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prognostics. For exanple, antibodies, including

anti body fragnents, can be used to qualitatively or
waoe@nti2dess | vel y detect the expression of proteP@BUS2009/039868

encoded by anplified or overexpressed genes ("marker

Rt aishhian G0d e Bshe et g e BRE
specifilafigh B fytiﬁcd?f)&‘aieﬁ"b §%cRlerkh gmemeﬁﬁ@%ﬁopy, flow

cytonmetry, fluorinmetry, or other technidues known in
the art. These techniques are particularly suitable,

if the overexpressed ggggyﬁﬁéﬁges a cell surface
protein Such binding _ performed essentially
EXAMPIIE $CFURTHER ©AEA RATUFERWZATION OPTIgfITant i body
blndlngmbo the marker gene(products can be perforned,
8

f dGEKbarpbasn pisvioushilidertfirgr(sess 8o dJDpaterhpyhbeatieamneon
US20621(ﬁr2(f§%) Q%Cof—é: qgte{l Eél%lrpljtﬂy %gnceq Ilk %ﬁgt%]e 1? géno eg\% éfg%earch

strate@m)iar@(ﬂmg @chds, specnﬁéaelyadibyesmd thﬁfrhmel dalls Whﬁ:h&fatfd: bddmam
' cal sanple. This procedure also all ows for

on a hi ol oqj
Stmct%r@tcepwﬁ}gng eﬁﬁéceéhugaf 1% SR8 adhPe PR HrasRSMbgggegion, and an
inrac 6 it rbricBfiol LUt FXRTDRYioh br MG GE AFART P motifty
(Abbdsj AtRaleogli Gahesnatmods 3496 1r(200H)] Buakizh) lam et ﬁlquanl €htna 272,

1306674 CT9DR Ka it Y1 i ed bunear/asdi SRenr Pt Daghe sgence of
hurnaﬁ F[“'f@ﬁ) andﬂtﬁncfl@éﬁe@‘ﬂoﬂgm%ﬁ%‘(@ﬁ@rﬁlt@ﬂ% oth&ngs! rflé&ﬁs rnonkey
lustrative purposes only, and are not intended t

(Genbanhra@cesmn Be.opR 091 1@}6@81)&1@5@& (Genbankt acgﬁsswm ngnkP_ 545108) are

e t ent, publ | cat and literature
shownf s ol e T Phe Y a L TL AT Prinbp ThRCIE « homotoy
searc@RERY-formea Mpadhaidestifiyd the TeEn O_%Qioln{hlﬁ hebdinesihdilafiofthe N-
'EXAMPLES EXAMPLE 1: FURTHER RACTERI ZATION OF TIG.T
termingl &V dpding e theodioyisistiegenterd RVIRD inerfeipgad PVR-fke piggins 1-4
(PVRET‘%E Nl vgglbelrs éﬁgﬁetgﬁgl%@nlgyf@%ganﬁl&@% aﬁd‘égggﬁgs%é %%res 2A-
2B). $B@ﬁl¢gmnsdnt af ‘@1§$eq&016ﬁfsg;hbwa©tkg6fhe3llgi@y3 C(btfsbﬁ/ah lrgsidues that define
expressed by . i nmune cells which

the cagppiglgl dlogtis Vet RysBY Rt HEE b 4ﬂ3|falﬁhqr@u%gﬂ%@ﬁ it thpse eight
protelhy Hﬁ%o om ghﬁé‘é‘mwgﬁﬁa Jreg %{}’ ?d TRP chileFRA 8- Eﬂd @lresidues

eptor tyrosine-bas I vation or in tion
have l(deﬁ'AMSWﬁ' tdVye maptoirafisor ¢ddimbingAhRV-fedmafold G¥ mmahmﬂtr& de Vos,

9-31 (2 , D. N. ., J Bi
AM. S Mt 758 i 000 b dirker f eZgtsvere Sopfgghprar the V-
frarne]f@la th@t%@e’%e Zoﬁs%%a)a)nonyﬂ?e &gﬁ%@@%s ol'ﬁlcllﬂblﬁ'l%rfoﬂil a@sa_luﬁé'l‘;dconserved

es from use (subnitted Genbank rhhesu
‘Hl 11 rrP6

remdu«mh‘keyg(c%n anit Gact ek lmwcmervx@ra&dueﬂﬁwgé Sélthf 124
Py T SR S Bl I T3 T B o PRET o iirﬁu@”m

X-G''Punatth©fuse 8f MIHOI, @@Yec SERidHTs Mﬂ&aﬂt@ﬁe@oﬁ'@dﬂvm&&s species (see
identified the T1(HT'Ig domain as being simlar to the
Figurg\l xgn agg pot present in other currently described IgV domain containing proteins.

Those conserved residues may define a class of PVR-like proteins including PVR, PVR-like
proteins 1-4, CD96, CD226, and TIGIT.

PVRLI1-4 and PVR share a common domain architecture (IgV-IgC-IgV), whereas
CD226 and CD96 lack the membrane proximal IgV domain. TIGIT is the most economical
member of the family, consisting of a single IgV domain. The intracellular segments of these

eight proteins show only a limited similarity with each other outside of the afadin binding
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I gV domai ns of the poliovirus receptor (PVR) protein

and PVR-1i ke proteins 1-4 (PVRL 1-4), as well as the
wokdoenzdossl |1 gV domai ns of CD96 and CD226 ( SseePEi/ysr08%039868

2A- 2B). The alignnent of these protei ns showed t hat

motifgga%s(m)%g/'egt} E%ﬁi.j elg s\%g dkéeg%g? gﬁ%%el D e hFI‘atgﬁil gV domain of

NECI-4(bbgg, s weaest g8 thak zghq%%l@nqbbo@ Qﬁeeﬁﬁﬁaﬂiﬂl/urd motifs are
conprise a rel ated subset’ of

predlczt@ht@dwe dilaN/pmrlawm hee’sfredubcthadQ amiethe § thd\nG b@a-b@ands

corc R L L B EL 00, 08 Y6111 (5 WoRm

second AYREL mpAsBRURDET adf CT BSth @t#@&ds\/h&(t%rd @Lemvbai hﬂ@nﬁﬁ@rpahm the
Vfrane fold that were conserved anong the ei

homogimgsrisiipstiagaer DiClg £ dbvs. dissedisaved yemieneanotd m thei HGEPVR

fomil AR Gl vpig A peci @RS ncBlb bletfie SRSR AR e petween PVR

family hi@beBMPVES Bad gredoust i beaat dhbigacleMizédds: 281’165515 l%@)}otein, but the
(A67- X(6)-Gr4) and (T1l12-F/ Y113 -P114- 16& .. In
aboveysgueras Analysisrrugeysts thabl shayld Fistoad be a%%%ﬁreé HPYR family member,
r D r
it g R Py R e A g P R Ry
cont ai ni ng protelns Those conserved residues may
i ncl udi ng PVR,
and TIAT. PVRLI

@oéﬁgal%\(ﬁh?g' B&Iﬁle@s f“o‘i’mi@f'l" Q/@fmﬂéhtﬁfegmyts@f‘e%ﬁﬁlg a large library of
wher eas and CDO6

secretn@ ptqtgp@torip@k( fqmrottlgs/ﬂdt@h?mqi 1|mmc(§11’1’zqd§l“ Iﬁﬁ”é Bufgﬂy, an Fc fusion of
G EFEATHESTERR e Sk R S0 TS i Sl

vecto€inghédi REQLRERing BNV © RlgYorPofl Huﬁ’ﬁatnqg i(MGELFE)Y AM difernate version
each other outside of the afadin | ngnoti f shared

of TIGH e bnwingiRE ¢yR bm@age\ﬁawotlﬁ@dcwﬁ@l cogstrugead ryeingpdydieg two

mua G ROy he T ot b ool Frgoed
mutag@hesiPreeldiiqisdd TIGIT-FEe DANARI T resiloopfishatprsen wierddsiently
and.C and the F and G heta-strands, respectively

expressqd dpand Ryrifisd feom CEQ eglls using stagdardeatfi 1%%?1%‘?”%@”&?@11@ fRghniques.
A hbpa& BEinkBYa P k%retg#:grtomged%tﬂeg(}ﬁl ﬁé aS% ttagsewg}e%@gened for

beta stran are 1 nvol ve orm ng part
blndntg'te THoiBdicrsmigehe Otet §yaten (ForteRiEQL Protein vess, testhe for bmdmg in

s G md Fspe ol Ladb Pt b0Sadufer apdtinhy TIGHT-FEdr a contol

Fe fudidH Sofgh Lag %a@&ﬁ@ﬂt& %ﬂnlhﬁhl\aﬁ% bREndoRIMol sMtuiRIRE rli’ne biO¢Bnsors
has previ ous (3%/ been characterized as a nectin-|ike

were wasghediimbufifert h@oa@m}ela@équ@nwélsmmaygn@ 9@@@% Qrostem Heit three

rmnutl%% Shou%l?eéi: angutn 8{ ?Q geceﬁé‘ss'ﬂ%%?s g\f/re el o%edy é}trcrigv&% T:c%af(t]er
every&§o @uﬂﬁtﬁg“@&le@f BitindWes fndidated. as BXANPEdse 2h fe onse level greater than
| DENTI FI CATI ON OF PVR LI GAND Pot enti al bi n

0.2 nrpaqntdrﬁeecéﬁ@w W Gtrmigedeby eRapRarBspREP Hyondiel Ee ﬁlSFle protein. A
smgle Btgﬁl éllhtq{oﬁl'h%f ﬁéﬂs gﬁfeﬁ ﬁ ﬁt Srl ﬁ]_?(%g()%)rh% %?I)r}/lze L %%hown in

telns boun
Figurd Blsa DIGIFFF cTiuSloh p(ro'lfblﬁl 1ff1-rrE¢))hmaS)ntzm1&Intlulmrﬁﬂ1 ybiosammomg
m no acids 1-138 of hunan TIGA T into a_vecto

speci ‘%?’Hﬁd‘iltﬁliaéqu “ﬁﬂ]eac%}i]r{nl:gf pian pEOt?l@g iTha spgc ke e t#]@ djteraction was
suppo(’t-&i ﬁl-{he’:l%k oﬂ%eaﬂs &BALorY &F BICAT with any other protein in the library,

and further by the fact that biosensors loaded with other Ig domain-containing proteins did

not elicit a response to PVR.
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of TIAT-Fc in which FcgR binding was abol i shed was

al so constructed by introducing two nutations into the
wao-eoovardesof TlI A T-Fc at D256A and N297A usi ng BCEHOSZN2039868

site-directed nutagenesis techni ques (Tl G T- Fc- DANA).

T TR R B BT L5 KD ST o Y
1ntera€tr\flfi’l‘fr3ﬁé3ﬂf0ﬂ[é'i‘¥HEe‘{zrbﬁ“ag Uﬁ@’trof??' M@ﬁ’ﬁ!’;y (03);kon- dbakawa, K. et

secreted proteins fused to hexahi sti d| ne or Fc tags
al., J Rt éhsm Qéén]éli%@r(%@(ﬁdBn‘ngoCTdt@ V- Med hQ8, Ohé-6Dd2e13);

Fuchss §S0 8T, (TORAREL O 3508 EIh S8 gehesied of O b A7 90! 3141

(2OO4§§UﬂfeaﬁﬂéﬁiéhoIP8m G Vﬁltﬁreaﬁﬁ Althede pRAIHOWaEEssEddsd @zﬂng the biosensor
protein was | oaded onto anti-human Fc bi osensors

systen@, dewsrihed abpveThie fiiiens piotdnswous censiasstrdend pupfied & ee@oof the
protm?? Foqgﬂt%gted QA &%?gbédn%ﬁaw&l"lﬁgg? gtc g Sﬁécﬁﬁcagf%@ée ol gﬁtleﬁ& of

PVR-Iﬁh@pﬁ)&ﬂS () I(BVRIEII ¥} angh@adéd] -861(01 oﬁ\BVRelikeqfrbtern E(IR:VB(LI)[\@[mno
Bi ndi i as _an i ncrea

S. :
acids |1ﬁ11|1 @£ %Xﬁ%@kfr ptgin éﬁ%\éﬂéﬁ) taﬁléIFP ’t‘?l% lm?ﬁ‘9 ahRVRoES; nmfeuw
(PVRI*’)@)S aﬂf?ﬁcﬁa{cﬁwﬁ%é’é{f €BPPAI %&En& 2id P?d% BP&DEG wWetSHQ8H
tein. Asingle protéin that bound TIA T was
1mmedxzie:ﬂ1y pecating thedicaegid® 00hymat BGis ﬁrea’eglﬁ‘emg FAfispinguaoteing were

estedfrPhipfini AlTES P EBRhS SV ReRy iy R Htsnof Gl n A re,

wherddh Uh226 BYREDO6 RS PORTALIRY 8hdPVRIG- 121268 'nBi Bih8 Y1QfT-FBiFSgure
interacti on was supported by the |ack specific

4A). Dhiterthrsciobserpd Hindry, RYR e 9wc>d Hn@rgr?ﬁt@t bindingrto {lh@IT-Fc,

follo g3 B PRt Rt o B Rbm A s hRBTET RaTaFges
obser@twieh PYRYL 2aFg esponse to PVR Because it had previously

been known that PVR PVRL 1-4, CD96, and CD226
ﬁé}Sa@ta WP Wer@rﬁé@%}%ﬁon@ed {oHssesy thedrinding ofjthgiPNR family member

e R0 LT BB Y, el Pl R

b10t1n§li7ed6,7la ARIPpuplmicing N\HSeE?E(a‘ﬂ Biotdh GBTfmjdE)Qh PB'SZ Bindigd o8biotin-
2004 Reynmond, N. e Exp Med 199, 1331-41
hgan@fs fect oI phaFosEY: %—cewug@t@i ﬁfrwt%dleé(;ﬁl%a Mpsise
S

monoBfiIch Eé%d*?\%o%fﬁ%i@%?‘as. b al B AU AREBOE BT (Inyitrogen).
Antibadids parci donpigafedito egobprodte flher lpbas esing sthndapé tacksitjees. d3ells were

. (described above,for TIQ T- Speci.fica , 1 N0, .
stoine] e Pt B TR IQLEy B Ry p el Ve i aviths
appro%ﬂﬁ@@elﬁfor YiRidd ke pA&}u%nrb@waf totned %H‘a@\@{?@eﬂﬁ)uil (ED

ke protein 3 (PVRL3), am no acids 349 of
BioscRyges) akcéarpalmeémthﬂof M‘m)are 6|h‘¢¢] Standnels E_orz@gi @1d side scatter
gated AGE] izegg‘iell?gl"l"ﬁénregglés:%l de(S‘]t fl ﬁﬁ) 11}:F1g}1r C:R%ﬁl geﬁ}ﬁ g (F ﬁ%&ﬁ that the

blndni@]ﬁlttreﬁﬁéﬂsbﬂveg irthefat§i 941 bidsehRir ASsaWevae tﬁeﬁéﬁhﬁdlsfﬂwt observed in a
binding to TIA T-Fc. PVR-Fc, PVRL3-Fc and PVRL2-Fc

more payslogiedsTtting at (hssek serfap26- Fc, CDI6- Fc, PVRLI - Fc,
a Fi
216 R Bhahaiohs B PYTHRIT, FORTEOHTAR p S L o
bindiry inthravgiohq dit & r1d15hga1fddiuhdmg dsshys \PMRIpBPfEﬁnedalmhg @HO cells
Ieasft Horht blndln%ofthethr e to TIA T-Fc
stably transtected wit those proteins. For CHO cell surface expression, TIGIT PVR
PVRL2, PVRL3, CD226 and CD96 full-length DNAs were cloned into a vector immediately
following a gD signal sequence (MGGTAARLGAVILFVVIVGLHGVRG (SEQ ID NO: 19))

and the gD tag (KYALADASLKMADPNRFRGKDLPVL (SEQ ID NO: 20)). Plasmids
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observed with PVRL2-Fc. FACS anal yses were al so

perfornmed to assess the binding of the PVR famly
woreebaeesBy f usi ons constructed above to CHO ceP¢BHUS2009/039868

expressing TIAT. Fc fusion proteins were biotinylated

SRS NN ATA o S TG MU
tagge PYRGR! MENTdrTcAQH MaRL Abmek %Hh%e Vikedh x4 @ab hﬁ%D Mapsste.

nonocl onal antibddy to gD tag (Genentech
Stablytyapsiiracceetlitimeawerateiried ﬂwmby(ﬂﬁrﬁs forr(pgsm befmtwsboﬁcr éssion

proteifly iReled BEnRF b L BRE PR RlRalett 2y RSl PR method.

BindiR@Wfias efcdarSed o8 bh bl cOsfellahBlin tu@plfoml Wit @,1 -X@Ul isdinated
were bl ocked with appropriate s ra or_purified 1gG

ligandaclgdingted ipgriciavepreinperatasavish sl ACSEA] padisrin femresence of a
o] G55 RS ARSI AGP A B PR BTy £ co

suspeﬁﬁd)ﬂsawer&’herveﬁsdj biitd ndtk&cHelosé mrefdbraines EMgupcas) diF wdsht®
B- and show that the bjndi ng attern observed jn
extenﬁlheéy aPricd ffifee o sewtiabindRceigharkanalyes werirdcHermehysing

NewL‘?ga%?rlv(%dso'f&va’f’e én%nf%@%%h Ql'ef%%ﬁé'buﬁﬁﬁé 5#?1% % he cel |

ace. 1o de erm ne the strengt “TIG T,
P‘FFQUZeS'BﬁGhﬂ'd S8 dhdRV/ Ri.e331ﬂ'd1@ of thie nratilukgbelndi #f@E-Fopstein to PVR-

di ' d bi f d
exprepiRs GHP E18; SbF grirtehied BE il Bain RYBahGrser Aeer by -
exper@f@tsc@hﬂ 3. $5‘ ﬁi@oﬁab@é(@ KRSV tﬁ@ resﬂtg)fT all Y RnalRLL tabEfMR!&?rm

and CD96 full-length were cloned into a
vect or [ mTEdI ately foll ow ng a gD signal sequence

( Y/ D NO 19 (? nd
Table (g i t T lls, and
all lig désv’zﬁgﬁR %Oélsflr\l %%%%%gnﬁz% g2} thngn]E) otln;TatSed Fec-

ligan S, SEHRGORESCENIN-POSIYG $od8e Rindingdt g& (o w#s fg@?é‘éda
compgfitipmapdioligps! bieding pedy birdfis ticeipddnidb agd irthpgverpge value from at
least Aindgpengdatt aasys -Goe ovljcoyatisated(abl y- t ransf ect ed cel |

lines were sorted twice by FACS for purity before use.

Recepier [f usi on protei ns construct ddgasl descri bed above were
i odi natpaeR (125 | YIGHEI ng| t lrevkpzlogen peRDad. |Bi adizng | CD96
studngyg wexg Cairr Pakoul v Sted! BMHETANSKHeGINpE B K& | MFI

PVR TTTPTLTAE W [V LodT mat e L Oamg TTOUCMA e [
1

rort ns f HeupatedwthrIxt 05—cetts—n
TG A L e h ot o e Roel F " et hiatled |~ -
PVRIanmp_ef' Dr “pr ot éin (7'—'\ —Hf OJL - Q| rs at 4 -

5 M f
PVRIGC | bt | | suspbnkt ons -wel ¢ that 96t led-ont o - - - -

CD22fi t|r dgc¢el | JI18se menpranes (M | | &por e} anhd -washed - -

CD9¢6extlensitvel3y.6 Dri-ed| fi-lters were counted and [Scatchard| -

+H+anEysoee were performed using Newligand 1.05 software

Ft (mpﬂr@ﬁ)ggﬂg))gto determne binding affinity (Kd) .
Tt FMg _9h and 5B show the binding of the radiol abel ed

n C protein to PVRexpressing CHO cells. The
i eéaﬁe Kd for the TIG T-Fc-PVR interaction over four
%’

nts wa 15 n Table 6 shows the results of
& PRKSaqt it

" FClﬁﬁg?% ottt form Table 6. Cel |
BNl B0 4%A¥Sf ani |y proteins. Receptors were
expressed on CHO cells, and

The interaction of TIGIT with PVR exhibited the highest affinity (Kd = 1-3 nM) while the
affinity of TIGIT binding to PVRL3 was approximately 10-30—fold lower (Kd = 38.9 nM)
(see Table 6). Due to poor curve fitting in the radioligand assay the binding constant for the

PVRL2-TIGIT interaction could not be determined, but specific binding was nonetheless

107



10

15

20

25

30

all ligands were -Fc constructs. Ml was determ ned by

flow cytonetry with biotinylated Fcligands, after
W@a100ngp68% receptor-positive cells. Binding af PCTiUE3009/039868

(Kd) was determ ned by conpetition radioligand binding

RN NG I R T R

PVRLGF'é ©AtRO-TTOIT, hildrhrtlE ZRQAed M ind AP S RIinMokiween PVRL2
100-999 + MFKI OO No bi ndi ng & Speci fic bindi Ag but Kd

and TI@IT leladcwdiéﬁmw mmw@e dédinated Be Bayon protein (rhllgem(ﬁowasmund to

recepBt-g gsingrtHO G oS o fob o0 ngop bl bty Ep-fold
serial \dﬂﬁtl@ﬁsﬂff@ﬂmtﬁi B M&%H@Lﬂdww M MCHd&@v&) MGITsR2 uM

Table 6 Due to poor curve fitting in the_ radioligand

on CHQPHR:t {ail ACR A athie HOoE DPAR precifjohinding was
s P15 AL L 00L 00, 00 AT e DAL RGFL e e

compwtitidh dt&t&esadhowed des TIGHeefféEﬁ(Eyd)&toaeﬁ fRvihtegction GBPVR to its other
bi ndi ng of PVRL2-Fc to CHO.TIQG T, and_ further
co-reqspiogy ePedo ﬂmbeWﬁdthge%sr%W%ﬁ Watt hlssheffeasian Mbjrtor ohths TIGIT-

PVR %ke%choh%F%ulreo(?" aftfid Mt %aé I é@(}mhltﬁ’éﬂhl@ﬁ‘&%sg&ed affinity of

usion pr I'1 gand) was boun
the PYR<HOID nntmptnc&s(sh—th(tH@cmpdrsd at tht Ry R-GD2Catedraction

o ST T B TR B & Whh .
(2004?r.;|d@ige\fo om ét@oﬁ -shdids2vifMC P96 Q’e@f AHBos@beMue b 3®n of

| . _Non-specific binding was determ ne
that prpg¢ingplthoogh THID eoxedetslyduhidited @‘éﬁd)uahnlg ubbpPaerprdssingniO

ot e Ry O SO B L 5 P8 o s

comniohSiktiREitcCA-dvea &R Binfiag 2GcLaIPCRI Grhigvedi &a@fﬁ’%‘&@r

was a less effective inhibitor of the TIA TP

suppoytad By &t Phserverpiyihetthe pnti-PH R agfihody WHg 1i vihigh bééiﬁé% the N-terminal
v A IR S ARGt QRIS

i nteraction (apprOX| mately 115 nM according to

Tahara Hanaoka et al. |Int ImTunoI 16, 533-8
Vil : Al TAND PMRes with CD96 were not

aE ll,bs%eof{ﬂdlﬁ%@}‘ﬁke(ﬁﬁké’s@m o ARty RE@ T Binne Cells

gh 1T T conpletety rnhibfted PVR binding to
CPh6 reaxtpreahsmhqlc@mdoaapmsloﬁbéTf@rTegmimgz ooipewnt cals was

udi es denonst.r at and CD96 .share
assessgﬁeaﬁmﬁh%fm s 19 etoél tﬂerseavgmo;[ Ao BPWeﬂl frgmne ganegan, and

was CEMB&I‘@J i ﬁhefek?@w&n YeSDD 24, tahRs1cSHORASW € FreRbubH@nd shown in
observation that the anti-PVR anti body D171, "whi ch

Exampleride inisrachw ith PG in vizd. Agwadisnaiidy bid o hatabksxprssion of
TIGI"lb{)vlza{é:l Ispne%lf% to-jiI d-li\lle%gllscga)czzrzo(sss rtn?lltlp Y ng F]I.l il t%e’s as well as an array

of tissues (Abbas, A.R. et al., Genes Immun 6, 319-31 (2005)). A further analysis of the

expression of TIGIT in a variety of immune cells and tissues ex vivo and after activation was
performed. As shown in Figures 8A and 8B, TIGIT is most strongly expressed in regulatory
T cells (Treg), and is also highly expressed in NK cells and Ty, cells from human tonsillar
tissue. TIGIT is expressed to a lesser extent in unstimulated NK cells, in activated and
resting memory T cells, in CD8" T cells and in Th2 and Th1 cells. This data correlates with
the data shown in US patent publication no. US20040121370, where TIGIT was shown to be
significantly overexpressed in isolated CD4" T cells activated by anti-CD3/ICAM-1 and anti-
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EXAVPLE 3 : EXPRESSION OF TIA T AND PVR (A) Expression

of TIAT and PVR on Resting and Activated Inmune Cells
wab@onedest i ve distribution and expression of TP@/USENA039868

PVR on i mmune ceI | s was assessed as an indicator of

t he eofth | ecul N roal i nmu
CD3/Mh€[>?%ﬁS CoBTeA @ﬁﬁﬁ?%ﬂg&ﬁ%én &9'1@ @sqoaﬂa%?'g%%é%been
report@d m&&&ﬂr&s&‘d‘ﬁ%d%@l\félcé@ﬁi )ﬁb%bqas%‘ @%odlﬁhtﬁ’f@lﬂ@ﬁl@r dentftic cells,

interact wth PVRin vivo. An earlier study had shown

dendritigaeclls,lhad elxmre@sls kadfak T TGET Toless, %p éoif Oplnt@llﬂ?lahbb NIB 21

0045 of % PRwEE ViaBeile! R 55 14y S XPEE AR i B

h1ghh§ﬂt9 it T(GPOR)aksochtddiith g ceBH eay flodu&d rebii@toRy @ﬁ@l%ﬁbspﬂhat may
of TTIAT in a variety of imune cells and tissues ex

Supprqqs\tl@)elarﬁgu@memongq;twat, on was perfornmed. As shown in
rC i MP Bror ik TnbiFs TRk 3b BAKA PP AR Lahl

methoelx a5 @sseeitled in INGnged 2 s Hantin Bx eze&d B céltsomerh leﬁaﬁmb@ aﬁeﬂ dcalation
tissue. TIAT.is expressed to. a | esser extent i

for sugfaey ﬂﬁiﬂaﬁstm seing & hamgten anti-prigy TARH sntibody @1 Gehghaf cross-

1reacts-|E?1 7 TIGPF JksCﬂHIf’ uﬁ c‘ﬂl Mlﬁ P@rﬁj E@Fl%ﬁé é S - Ant1 TIGIT
Thi's data cor ates Wi t ata sho at ent

antiquuﬂslw&ragermnatnd)by [ﬂﬁﬁﬁﬁﬁﬁ]@?{mﬁﬁ&xs with meurile G Wd's fssiomprotein and

.t.o Fe S|gn|f|cantl ressed ini ated CD4+ T
obtainiyy eI ARy sEReLRPTBOFIFS GRS PRA e S BefflalR b
antlbd'ﬂ'i’és' m At | P8 sﬁéclﬁ%%%ﬁﬁ’d fPnins A AT (G883 hbﬂ&o@@%nd

| s. By contrast been reported to be
were @sx:d rf@rsfsetben qxpemmgmth eNuoaibhc d0ng and il bt bhidde defferent epitopes on

| a IS ri.ti.c ce endr |
g e g s ST
blndlr@lbrTIGﬂ" bn ahdﬂurfhﬁe o33 c%lls% §1s)n ﬂ@ﬁ%dat&noﬁsk@%n@ NMRe amino
Sem n Cancer Biol 16, 3 2006)(])113'WTh| s data

acid snwnmsgﬁtﬂ@,e lighd andhegvy qhgmaggti@ul cnfipedy wergelerosmingdtusing

h
standﬁ%éﬁgﬁ}lésg g%’t#]es ﬁnc &Qﬁ%{ %Qﬁeﬂ%ar ynlsltag@v@écl ﬁ%ﬁg: $|S§ t he
DIVMﬁ’@SMVSPGEWW@W'@M@ENEQWQ@PGQ@S

nex_viv

bed i
PKLIéXXrﬁSJﬁTaGeY%IIPEEEGS\%QTd%YTBTIESJY%@QMG@YFC&QF%E@P&JFGD
GTKIYSIKTZ Sar: ATRIE21 Qﬁdl ﬂféﬂf{eh J%)e uéf(kfg o@ﬂﬁyaﬁtﬁ%ﬁs t hat

cross eacts to rranTGI T4aT
EVQE‘ﬁE&G@ﬁHT@P@KShKESREMPFWMWVA&QSPG‘KGILEWVAFIRSGSG

e ARAREG R R RRRTRRLERRY RIS ShSy GRAROA Grli¥bswao

GTL\hﬁvss ESEQMbINODUS EWRRL &Mnﬁpﬁeﬂqé}ﬁwfyrd@f@nﬁﬁhﬁ@regm@ debtts) of
techni ques. Two anti bodi es, 10A7 and 1F4, al
each @p@carf: repatseytet bybald texth (Fhan, GPRI P (ol Taght shamnhyts thad

cavel 58Py S HENTR QARFTS TR, 2 BAT i s

the scgidnde AGERFDYSEQEDMO! 24)hadd PR 3fAEH TEA 1 Behlctif hdO8® sequence
not bl ock 10A7 bindin % to TIAT on the surface of 293

QQRGREYPIT X2 4RV A5 [ efethe 107 hemoisinin hps heasprnence
GFTF‘?‘%Ei ?é%(ggﬁsi\l@ f 26t) k2%ttheaﬂ%ﬁﬁead\(1§ tcgﬁﬁglrggth%fse(ﬁ&ﬁce

were ble erm ned usin
FIRSGSGmFﬂawVHGe(SEng Nohary asdaqmeff thd 10417 Beaagichbiadys the

| S:
sequence RPLGHNTFDS (SEQ ID NO: 28).

The amino acid sequences of the light and heavy chains of the 1F4 antibody were
determined using 5° RACE (see, ¢.g., Ozawa et al., BioTechniques 40(4): 469-478 (2006)).
The light chain sequence of this antibody is:
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DI VMIQSPSSLAVSPGEKVTMICKSSQSL YYSGVKENL LAWY QKPGS

PKLLI YYASI RFTGVPDRFTGSGSGIDYTLTI TSVQAEDMGEQYFCQQGE NNPLT
WO-BDIEIGREI KR (SEQ I D NO 21) and the heavy chBE€TIUS2009/039868

sequence of this antibody is:

vaéﬁ&}fE?%?f‘sESB%@éféb%%Sscﬁﬁﬁ REHERRAEB G T iFcisn

RFSAWPDYRPAYRGRG TR P MIRALSED, RPEGPOITRPEAK
Q GTLVTVSS (SEQ ID NO 22), where the conplenentarity

(SEQdBtNO M Diang thredtpapy sh4iCBRspnasfo feshis langhradyris:ar e

Evor GBS EREY Rhe Rk S G Pk gt e

GTSYSOKIBR Af L TVBKE8A8T AlyiNgRE LShESDDISAS) Y PESREWRRHEYAMDY WG
ASI RFT (SEQ ID NO 24), and CDR3 of the 10A7 |i ght

QGTSYBY 5S kaEQHRNQelewbere rmauMNPETCeqSiY dewﬂm@ln@@glon@lﬁﬁDRS) of

cch Bt IR DISNGEIENT i 8 ST s

RSSW@GNHEBSQSH)MDAVWCHB%ﬂ the NE)I I@Ht) chafrichs @R2Tquence
heavy chai sequence RPLGHNTFDS

GISNB@E@E@ IRcNOzé%) aqTQD&% qfcshf‘aklf”dhglwb@ﬁéﬂé%th@fse@%w i ght
LQG%E?EE??SE%A%E%?E%E@; delﬁg ?;Ffim%h 'h@&’x@b’?hwﬁ{l?as%é %fﬁﬂéﬂ%%

Ozawa et Bi oTechni ques
GY SHIGGH).MNI 6@ 113 N@@6,) DR T o€ tHei IgHdtheatmachmis baputbo s@juofice

LG RPN Ss8RABOYS: St Shorvmcbeiaeeihe

sequeﬁée':@ﬁNFYAMDY SE ID NO: 36). The primers used for the RACE se%vencmg
RFSGVPDRFSGSGS LKI STI'KPEDL 'CLQGTHQPPTFGPGTKL

methqdgky MBrias fodloyvs alhli -A(He gé¢nsespycifin arimess qU dpowy dipint fg@Raced:

Ty PR R S G SRR MBS s Ewr Lt | PY

CTGMNECAGGGATCCAGAGTTCC (SEQ ID NO: 38); IgGRace7:
GTSY@%@KGKATLTVDKSSSTAYI\/ELLSLTSDDS VYFCSRGLRGFYAMDYWG

CARGQHETAVINGECASHORBTNAG G1HQ INAK):SH:HeCGRee: enent ari ty

GAA R AR A LEAATE EDNR o AT e KpRaeed: o1
GTA@AAIGTTPGBT(CAACS%GG{IEQ IRSSQSHUINRYERAERS ( SEQ | D NO:
CDR2 of the 1F4 |I%ht chai n has _the sequence

GAGHHiGER ¢ 48 T RbACobED o §OCs I@pR{aﬁa Tra T ght

CTGETCARTEREATHE %ﬁs‘a@ﬁ'ﬁ%" BNO 33). CDR
?@ he 1F4 ﬁeavy C ( t he sequ ce GYSFTGHLI\/N

GAAGSHQGATACA GAGGTOR2(SEQ HhaOL B3 );med vy R tail AR phmers:
ODC%equence LI I PYNGGTSYNCQKFKG (SEQ I D NO. 35), and CDR3
f the 1F4 heavy chain has the sequence G.RGFYAMDY

GATi@E@AI@MA%ATAHJ@A@CCMM@@MC@d}@c%@%TCATGGACCC
Se uenC|n met hodol o were as |l ows: RT-P
CCC@@a@cgm EQIIBNQn%g OPCp: ﬁéaWT(&G@CﬁCCICéE@@%E (SEQ ID NO:
3 2:
45): Qg R AU R e S e ey pfTac

AAATAREAIAOCT CACTERTCAC((SEQ ITPNN478ADCSH gGRacel
AAATATAATACCCCCCC (SEQ ID NO: 48), and ADC5X: CTCATGGACCCCCCC (SEQ
ID NO: 49).

The nucleotide sequence encoding the 1F4 light chain was determined to be
GATGTTGTGTTGACTCAAACTCCACTCTCCCTGTCTGTCAGCTTTGGAGATCAAGT
TTCTATCTCTTGCAGGTCTAGTCAGAGTCTTGTAAACAGTTATGGGAACACCTTTT
TGTCTTGGTACCTGCACAAGCCTGGCCAGTCTCCACAGCTCCTCATCTTTGGGATT
TCCAACAGATTTTCTGGGGTGCCAGACAGGTTCAGTGGCAGTGGTTCAGGGACA
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GAARTARCCCTTGACCAGGC (SEQ ID NO 64): (ii) light chain:
KapRace3: GTAGAAGTTGTTCAAGAAG (SEQ | D NO. 40);

WOKaBao@Ss CAGGCACCTCCAGATGTTAAC (SEQ 1D NO 4BQT/US2009/039868
KapRace7: CTGCTCACTGGATGGTGGGAAG (SEQ ID NO. 42)

GATfF&Eﬁég;%Gﬁém&ﬁwfmé?&gd@AWG@AA?EﬁATTACT

GCTWM@@%W&EMWWW%WAGGT
C CCCCCCCCCDN (SEQ 1D NO. 44) ;

GAA S48FQADCE0CHDCOCTBOYBROdE [s)eq\@lceﬂf@)c,odm@@m 1F4 heavy chain was
deterr STGATGRACCOCCCCOCCCC (SEQ 1D NO. 46) 3 ODCS:
CtermIREY T RAT ACCOCOCOCOCCOCC (SEQ | D NO. 47) . ADCS:

GAGORETAGAETACABEACTCIER A CCNGA GG GGt ABCTAGGAACTTCAATG
CTCATGGACCCCCCC (SEQ I D NO 49). The nucl eoti de

AAGAEATERIRGEAAGHGET ERECTRATTGA TERK OGRS ATETIAT GAA CTGGG
ToA A ARG ARG AR AT AT CACH ARG EARACAA

TGG"ETGTACAAGCTATAAC CAGAAGTTCAAGGGCAAGGCCACATTGACTGTAGA

TTCTATCTCIT TGCCAGGT CTAGT CAGAGTCTTGTAAACAGT TATGEGAACACCT T
CAAGTCATCCAGCACAGCCTACATGGAGCTCCTCAGTCTGACTTCTGATGACTCT

GCAGREPATFTIA T RAMINSEE ARSI EEEA AT GETHIUd AL PR GGG
T C AR GEACH AT AT CRCCT A

Gﬁ%%%ﬁ%ﬁ&%?”%%%@é&%%@ S Isolated from buly coats
by oo A TSRS RATHH OB GIARGAAGE TEARGS cells

T ( (SEQ I D NO: 50) and the nucl eoti de sequence '
were purdodi wigh edrecspelinebACT Katis iMakenyde tParify elegrtcd cilés was verified

by ﬂo%%?@ﬁ@%&%%%%%@gﬁﬁﬁ

sortin reater than 98% for cells purified by flow cytometry. All cells were blocked with
GCAGAGCCATGGAAAGAACCT TGAGTGGATTGGACTTATTATTCCTTACA
10-20% of the appropriate sera or purified IgG prior to staining. Quantitative PCR analyses

were RN FEACARA T B Gk B R Bl

populdtions. Total RNA of the sorted cells was isolated with an RNeasy kit (Qiagen) and

GICT. ATTTCT GTTCAACA TAGGGGCTTCTATGCTAT
dlgesf%A %&P&Am@we@q\t@mgﬁd aq%aﬁlyzed
by realtl) ?El?eg?eg%@%nml MBHEH{Q L%Fdlﬁ%[d the ;‘IP%):‘[H\P&FS%HSUHCUOHS using a

rom fy coats b ntrifugation over
7500 Seqpehée DetqcteonFSwsen( Mmisi :Bw@istemsb eAdeisdry ekp@smat euits are given

ubsets of cel orr espaondi
as ol ERa SR dsh gt B e Pt def R eR BAgr el detect
TIGI"leJefel fmcttyA@G&tr@cmﬁTT@@@@ (,?m -l ﬁﬁdt han 93% f or
ells purif qE/@ma gnetic cell sorting greater

ACGA Gk T TG OGS TBLBF IGUNBY 551 oumpesiivshoen/heATGIT probe
soqueS & 124 a5 AR KBEMEEEGACGCT (SEQ ID NO: 54),

CD4" T cells were isolated from PBMC and activated with anti-CD3 and anti-CDS.
Cell surface-expressed TIGIT was undetectable in unstimulated naive CD4 ' CD45RA " cells,

whereas unstimulated CD4'CD45RO" cells had low but detectable expression (Figures 10A-
1 to 10A-2). As shown in Figures 10A-1 to 10A-2, TIGIT expression differed significantly
from CD226 expression in RA" vs. RO" subsets of CD4 T cells. Analysis of mRNA in
immune cell populations sorted directly ex vivo from PBMC showed greater expression of
TIGIT in Ty, RO, and NK cells than in other cell types studied relative to TIGIT expression
in naive CD4'CD45RA" cells (Figure 10B). After activation with anti-CD3 and CD28, cell
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10- 20% of the appropriate sera or purified 1gG prior
to staining. Quantitative PCR anal yses were perforned

wo 000893@8% t he MRNA | evel s of proteins of inteP€BUSI009/039868
the sorted cell populations. Total RNA of the sorted

cells Iatedvvl han RNeasy kit n). and, .
Surfaca.%aﬁgﬁmﬂ “@m@@g}l 18@8%“”%“01% mér@ |Y3fa%ﬂ POgalajigus, as
showﬂ RVIEESRs § §RANSEr ey @M*@Dam@e thelory 8als Hauqunlﬁcanﬂy higher

TagMan(tnm) PCR in triplicate according to t
levelsrd enprastionr ®r24san|d%tmuwtpogh@:twgilmgasacomoed%qll% €D45RA " naive

cols (P PG T D £ P Gicr DASRIE el s ity 3-fold more

TIGnummmi @dyedthaf bh Say Dhehdressiaik @Ne oh§MeEsRc %kﬁ[@ﬁs‘ion of
to detect TI GI%’ wer e: TGCCAGGTTCCAGATTCCA ( SEQ |

TIGHNS; 1 gofpldaigptinotndaitittaret @EAGRIKE T SPIssipn Nas nge(}etectable by
day6r espectively, and the TIA T probe sequence used was
AGCCATGGCCGCGACCCT (SEQ ID NO 54). CD4+ T cells were
I Sthb atabdltj" bﬁlTICHBM‘Zp&@doﬁ oh Tvatledhavhlsh a@ﬂ@ﬁsﬁed CBsiefind
surface-expressed TIG T

CD4" GP&éRQC tcs%ﬂl @eﬁeﬁsqifﬁg@ AR AV atgd ﬁﬁthean@fﬁméz@%ﬁ@ﬂ?c@r pac day. The
cells WHETRIS o%ﬁﬁoyﬁz&@é e (B Wléﬁhﬁpgﬁﬁ%{ﬁ%@&%ﬁmng for

detectabl 6 e pression (Figures 10A-
five dsysowast- sm“uﬂg gutlewete@estimilated @Ah2ntiTTIEB/AnexX[IdZsHr op to three days

dlf ficantl fr m CD226 e ssion in RA+
and 1l Rsoee BT o R Nagivi QTR chinal §ESs Thh SrAMRE Prperiment
sorted T‘I‘@I‘Fe cOR! dndRaM 11k QR NA%H @ba Qénrs 'I'f by xel)()5 %IYSSZ’W&[ htb 96-well
MC showed greater expression of Treg, RO

platesaqodtemmtheramus bmwentnatmmh ef ageCD3t() e us/mlds &0 pkvaluimeeand

culturig Egr 13-? gﬁ iy Cs %ﬂ céﬁd%&}{sﬁ ’ W R@Ea C@ﬁ'ﬁ%‘or( t'l:lie HA5F18 hours

of incGBdtlonlfdl @Ged 8¥ iWeEing dATthSedd vRfuH BE Rt atBIwER BRibilized and
nave and nemory T céel | popul ati ons, as shown in

the ragiioaefpvaty asgosiated with gachza consrocdhrshyillaion eounsige. As

showﬁ%ﬁé}g&ieg ??Ala}{ ITQE h’?fGI"[ee\{( lre§5181t1 wa H{ﬁ%@ﬁ%ﬁgﬁﬂ r3glls4§1d

pos |vat|on as conpared nave
TIGITfebﬂlss i{ditaging eisat TOBITL ctids ddAxB)ess THEITGIMELCEMBRO rdisny s and
|l.s expresse 5 3-fold nore TIG T nRNA at day 1 than
that Téﬁ”defyﬂ@areméﬁ 38d rRAVRPIMEALIOB. only i ncreased expression
of TIAT by 1.4-fold relative to day O (Figure 10C).
TGy on tag preasslcwel qﬁ&éGhB@XmeStsm%tﬁfﬁecw ngragorg celi gxpression in T

n & ]
cell s ERMa Rk afthchclt RREERR QleAuliGF bt So MRS rotecules
expresset ov attecitad dffecantmen@@/Tawﬂs aféDﬁBanfempresmd othapductld regs, TIGIT
| fl d by, FACS f + +Tl 3 T+
expreSin i Hreies asno P FearmRyerariflleingd AEDESE gl bl are

knowﬁ&l é}ﬁ)rm g tr@stdipitnafaedr POLHB @bhicn&DBDABL dl-, GRS/ #1922,B09-41
hree days and.the cell surface TIGQ T expression

(200590a§n duE% the Fagcemptiondecior FoxBy is uprertaca-dsiipe d-niopulations
(L1nsl§9 g, I§det Tl (%cTé"nc‘é 9'517 S7 99”5:1(S %’5 %We%eﬂ”ﬁﬁ@as%@lﬁ% @thoPmaintained

onto 96- | at es
in hurn@mT@ s;v;smhe aléaq:tw@ddmmﬁ eclsicaprssof oxﬂi‘t(izldgm SEo-Hyr g

o, 3020 VEL R0 LG 085 Sy

wherdas Q8125 1&1]IS mﬁirSnegatlve for cell surface expression of TIGIT (Figure R(D)).
TIGIT' T cells also co-expressed FoxP3 and GITR (Figures 9 and 10E). Activation of sorted
CD25" cells resulted in an upregulation of TIGIT protein expression (Figure 10F) and a 6.5-
fold increase in mRNA levels (Figures 10C and 10F). The fold-increase in TIGIT mRNA

was equivalent in Tg and memory T cells.
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of incubation, followed by washing. At the end of four

days, the cells were solubilized and the radioactivity
wa@s@ouk@Bed Wi th each sanpl e was neasured by PCT/US2009/039868

scintillation counting. As shown in Figures 12A and

12B, TIG T expression was induced in both TIA T+ cells

admpafon GRhRBA lenéls Gk ignbtadelld kéacl drllls e @ivo from donor
xpress TIG T, under certain_circunstances and t

h
PBME Shir 1) 4104 1S TigTorm Lok LBASEA - IRl lbfichgaq gignificant
TIGIT %r@ésﬂ)‘ﬁe&nth qvelexBlbitlddand h?gh@ﬁ%%?fe@ﬁo@ rigdtaotyr TigIT

nenory cel “Expression in subsets was furt her
expreghigswat kad ob@rv@rﬂntrhﬁmgm aetivapad Bdisyoraronoeytcn hifipiedO¢ and
e 0

data ngp%q%%gr 2\1003;5 é?b;%gjf gtgbstlge cgﬁr@%eﬁg)r%lf &éﬁ#ﬁé’e&lated n
CD4 emsléggg ocllsi sughee gy dimsgas segisaoty rolee gﬁTKEIQ" versus CD226 (Figure
1 phenotypi cally defined as CD25hl cells, and are known

) to express the transcription factor FoxP3 (Fontenot, J

. By obr @perimeMILUNIGT ekPresS89 off humdR&nkil T (TR, dctl€ swab Beamined
. t ranscription factor FoOxP3 is used to co-define Treg
using ﬁl@ﬁmyéqmemg f?lll_QVY@g é‘vndapsd grotegolyps desaihed pbavg svith thg oxepption
that i SEE  oF N BLPS, Ll SRR B o KT R e
protoatppHewscdox Agat{(ani @le@rm@blhzaﬁqm ofithe wehlsad, stegﬁ‘l@g )\Nl’Qllan:Bl -FoxP3

or con(etlg(o(i)r % ;)é"aGﬁx%\f)%evsglmﬁ rg?rsrglla‘y &B%% hlgﬁ ?esvewer é:o ex%re§s(ioen lof %XCRS
and I(O@S hnf@éﬂ@@&rﬁ@tp%@l a@@t}gicamr Gb§'er€é§ll igurg cB(AFigurd BS). TBy
T ¢ S 0 co-expressed FoxP3 and G TR (Fi gures 9
Contraéh&edi @@(ﬁﬁwﬁ FHFSIPTOR T CEUS WP toaPnexiveat (Frause $4)
High I%K}el'd B q”%’haéxip%’bsi%ﬁ wdrGhifo BEQERIINN @ €ER400CRET GUN @-producing
and 5- fold increase in nRNA | evel s (Figures

6.
Th cekl 1%#1@ lib FYvergihel AT dvas e vwem ebg expresepdbympingsl activated T
oL S BB TSR S SRS TR S8
activatadoaffedmnorenRBMT Isihymned s (G224 CMﬁEDZ&hlls)'ﬁné@Hi cells and can be

furtheg pegutareg pronr gy AhPn SE SRR B RO EERS THGHE dnd enis

expre§YidH i€ 98 1yolighfly gpiicguldR@upod téHularexiv@ial WDWBSs Bidwn herein and
observed in resting or acy vated B cells, or m)nocyte1
S,

is knowy lgd%ari@@eawr%@tdabshﬁép shaahs onGIERA . T egispgast ce
platelé’t@q{ahﬁﬁl meﬂl(m%ﬁg aEQ'!?at?&‘/BlMV@EﬁIQA ’T‘QEFFQ%@E@TCD%RO T
I'l's, suggesting divergent regul atory
cells. rTiGé? lwpemlf@ﬁy eareed @Dm@ar(dlff rg@néreptipg effecterymemory
CD4 BLRSROTEERS il FIRIERS ShrQha RO Lapst | T, (TFHD
celTs wa am ned usIn I"OW Ccytometry, follow ng
standard protocols as descri bed above, with the
eXB PPk profidnlEHTIGIT afd BRRSIniHUHINDREasEOXP3, cells were
stained wth anti bodi es follow ng the above protocol,

f Slay mgestgtasgpined thati IR TR chi plely wstspicH pawelsptcd popyaicns|of gmmune
cells, ﬁ{edexélie@élgﬁ [EgleWotflTI fif 'P\F[Q)%ﬁﬁ C%Lﬂl%%ér %xt agscé‘sse-ﬁl 19tl-£sues from

ssion correla ed w t’h
dlfferaﬁ-uemmme-sslamd didcadSXEREs, &mdhdln@orlasﬂ' mﬂdrhmatomb&&eslsimorder

are typicall y observed n TFH cel |l s (Fi gure. 8A).
arthrigy, a@@%%%ﬂ@ﬁz ﬁ@egqnbwai» pefrehc swdjes, and

descriffidn bPWe taﬁpt%ﬁﬂ@té 'nﬁh%%a& Efo%tro? c&f¥e found in the literature, for example
in US patent publication no. US20080038264, incorporated herein by reference. As shown in

Figure 15, significant expression of TIGIT was observed in inflamed human synovial tissue

relative to uninflamed tissue, particularly notable in the case of rheumatoid arthritis tissue.
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Hi gh levels of TIG T expression were al so observed in
CD4+CCR4+CCR6+ | L-17-producing Th cells (Figure 14).
w@r@pabdess TI G T was shown to be expressed by rPRGI/USZP09/039868
and activated T regul at ory cells, human tonsillar T
cells, I1L17- rodu0|n cells, resting and . .
Withig g pHpmed eriety bﬁs‘/l?r%%}ﬁ?ﬁp e GUFesSion s Cerieepantipll with T
cells &&IphSgedan chalko ﬁ@éés%r B R £8 smlg%getﬂseﬁ waﬁglyl @hRata was

upon activation of these cel + cells algo
furthee xgnfesed Th GuTinandllidensndncpd elstlsmfm(qlé) owidyls DyiRIFPICR analysis of

i R G SRR e BRI BR gt dued ByRE e
immuhize€ With, 100N @ aiRAB1 I gk pSTT m&e@ upe)k Compdt@FRiugl's Adjuvant

natural killer (NK) cells, activated CDA+CD45RA+ T
(CFA}en Psy Ond Dapd Gpusiomatty. cRNAswasTextavteil drosmisnts fromt higd paws

on a5, SRR A0 1ndFR0 205 IR Pl £ 90 UG ELBELLATE ove. A

seen ih Fe@re ¢€)ihGreadeBIIGXPEgasdstn vods oblsédvdd aiftﬁlyl-'ﬁ‘MRwlhﬂe §10)203)
Di. sease FBV|qg determned that TIGT is highly
eXPre%‘ﬂé@%sé@“gPﬁ by doptgzgulbelbudaots of i mmune cells, the
EXREEP i %Sés‘ﬁ{ %J( e&ﬁonT(!fq I?I? Eé‘ﬁweatgqlo@gl%%s er@6¥8%rved in
assessed in tlss from erent inmmune-related
psoriadissBasesagipiisend 1mﬂmﬂ1mat|or}gbq)mb Kilsassesussuem‘ah@ﬂﬂmmmar analyses in

bowel dis er, arthritis, ast cancer..
asth S5 ERy B ey Unathea STt T R ERRE e siggifipantly
elevat@@ %P&l‘ségséd)ﬂss% al Ekﬁnﬁé?@d R drAhBcdRtel ﬁs’%é @Mg@ﬁeqtﬂ’cmea%’d&ncer
found in the literature, for exanple in US patent
Samplpw blisp exltibied greatlwsgl@@%%swon pﬁHGIEF aﬁlatlwtormrmahbrbgst tissue,
f.erence. ni fic

with P G0 s BT TR o SLEERT oer ARy PLRERM i vpver panel

of Figdyd MR8, ahe lat @S pikioh of F1GT WL @mduinbs Sehles with the lowest
part|cularly notable in the case of rheumatoid

percenfpghef tumer e¢llss sreewtingithatTHETT arprasran iacomelpter svith agherecells
T r I
infite ST Sund ol SR TR E Mot Lo BO LA B TR UB Y ko Pigure
18A 1Edilga1l§£th16CDI4T SHils apainetchsedThingmetadampl@hal ingtibe rpercentages of
confirmed jn nurine collagen-induced arthrjitis (

tumorgsHe| Sivsy therdavpreasiied srengearding TXprnen VT (Ogéfeeg and other
T cell 5B thb@bsert Bd flﬁﬁ lgeﬁ J}ﬁﬁGIIT %§ﬁr‘é %' tHe bidEa- tllmloma les with
were I nmuni zed wt bovi ne co agen type Il |
the lo&0g m‘rcentfag@mfphmbecﬂssuggéss t]MJTlIGJaTns HeGrrYxpoessddblyy nmune cell
was, ext

turnorallrghd H]E%? S¢ 1%18,?]‘(]1 Er rﬁdﬂg‘a r&ﬁ:y d"glgfsc tlga oéﬁzéigggg%%s%lrgn with T cells
in breaﬁ%%&@ Garh9Ibs sgbsts ﬁlaﬁT@%%ﬁaﬁffm %S§1‘e@1‘i‘uﬁl§or46§ﬁ£ﬁ&1‘3 Hor

above. As seen I n Figure 16, 'increased

cxamplgpy @swir oreywaedoihs enpade saspoisg of the has bﬁere@m@r&/ activating TIGIT"

T expression was significantly downregul ated by day 40.

“® Lesser increases in expression of TIGT relative to
normal tissues were observed in psoriasis tissue
sanples and |nflannator bomel dlsease ti ssue sanpl es.

XA»ﬂﬂ § 4 RO dONs from rhesus

n f t

%%“%%é%ﬁ@%g%s%% aﬁ*géﬁs%; T Tt G S

above(,‘ ami uhe Ikanﬁ sugrefdrorgefi TSV R 6h deBdretasdellc dnade, 3aopl.eBloall 307,

ted greatly increased expression of T

203 O-g ZE(Ig)pbl, glqRQSﬁ&hr%‘fhabT%@"t mtghggllgglfy DC tfunction alm e-l%fect T cell

activation was investigated.

114



10

15

20

25

30

with varying amounts in different types of breast

cancer tissue. As shown in the upper panel of Figure
wa3mo/12dees | ar gest expression of TIA T i s obserReUS2009/039868

tunor sanples with the | owest percentage of tunor

C S, .sugges h | G.T ressj.on i s correl ated
wibh® oEnsttdrndtit i hotuling TR B

t her than

WTHR oFh& JramelT-Felid §nf1§’&ﬂ§1§1%4 e f@a@tld RPpBSterffon assay

Fi gure 18A indicates that +cells are i ncreased in
was agsgsrod usiagmiaecytavicriged ovnpeb€entaaged woth TNIrorBaefly, snonocytes

were SR ARl e G EOb P L B RETNELY: BERGT Rl
mono@R& et esH DCIMDBI®Iveerobenbrfebd b i&&ﬁsaﬁngﬁoﬂda?teb €3 Rneagdlis/ml)

tunor sanples with the | owest ercenta es of tunor
in corpplpteR YV geding comfagying ﬂ%% @e@ﬁﬁ RaxbHropiPMYEuNe

ol $TEP L 1B o AR (TR AS L e

recontdi@as GM-USEE50 sa/mpl, %&B@gg&teﬁmst) had hﬂ'ﬂl(ﬂiﬁedmmoplblﬁe)/e & 37°C,
role in tunor regulation. For exanple, a may
5% CQu RIS e CRiGr %éslbo‘h%re&ﬁd?%g%g@ dy2 and Gay 4 Wih fresh

t 0
compfe?eclﬁP'M:I Rﬁ@rd %‘éﬁfﬁﬂ’lﬁ C%’ﬁ%Angegﬁygéog CW Ivgr %% ogéﬂggseﬂ;?xhlblt an

immatxgbésgicootypé (TDG TMHC Flasgll atﬁﬂ)&%n@D%Tamﬂe(ElD&S Sheswerified by

SR A o B i . o
Pam3CBK4Fh‘ﬁ§q|S@JP| hﬁd’ th% b caté dFulioipabte ink B infa¥ c e fr WG O6h.

effect T ¢ activation was investigated. (A
Phendtmc: eiadysipdt MD@CTS 4nd avt deawian gariicent byPnwhyrfodluatesesmce.

Monof il BEiey st et Sl e AP G RECHEL rrrc-

HLA-DR) PEY4Rr-adPR6 Vad MuTemtiROSsorehurigchibatibhl wEperfBinh&ffihhe
m)noc%t es were isolated by negative sel ection of human

presencgod 10 pEMmamABsem togjreyaas bindingritoygl the Fe portion of the
oo O, SRENGE s LRSS R PRI i

moledﬁféMvwﬂlﬁHDpNB@ﬂ alMIE&d nih Rib itoN@ D896 HBS ugheniaaiidLi 10 aarbody, 10

e/t 133 HEUCHISY B ey Skhe 1R Ry B N HaHpn Wi TNFa

(0.1 “?%rms g{]ﬂeSSglJég{ WS@%&&}?%@ &F8UscliRs @ cgﬁlt%ld icll C}ec‘alture

ere at 37C, 5% CO 5 days.
superveangs weldanbllagtad aftanl 6deprandrdsayay fot pmddwtlbn eﬁIL 12 p40 by
ELIS%OHDI ete RPM 1640 nedium After five days of culture,
ver 90% of the cells exhibit an i mmature DC phenotype

( G Leet OMEKQ 0basSg - T 0nti 6B 6A 2BH TR HrO¥ibrafdn and

verified by FACS anal ysis. These immture wer e used
actlvahen avap @$sesaeéaN¢mﬁfecW@9mh§aS{ed @m@mcuhatpa of Pzamalctwmd

CD4 e| r ?1 gte ; lct)hﬂ %éﬁt ﬁ\q} ylgf%e elqri(;t% ure 1-%% together with

autoldg@hé CDIINESDUEAE c6iRpfdligetator 1nbﬁéa$dd{|”ﬂ:lfﬂ%ld~’(?k€{ﬁ@lg A6E IFNy
Mbnocl onal anti bodi es used for cell ace stainin

produpties) ngredsEo N e GAH)-(Emem 19€)T dlhispexaprbation of T ce el activity
was ogg‘:er?&lt j:%gr (}ﬁ%Pe% ik I%‘MC' %gntrﬁgﬁ@}%-%tcls?éﬁ?ﬁgﬁ{ﬁ inhibited
perfornmed I n the

T cell activation (p<0.01) and IFNy production (p<0.001) in the presence of CD11¢" DC
(Figure 19D). When total PBMC were activated with anti-CD3, TIGIT-F¢ had a milder
effect than that observed in the previous experiment, suggesting that the amount of PVR
present on the cells may be important for activity. No effect was observed on T cells alone,

as expected, given that TIGIT does not bind to such cells. Anti-TIGIT antibody treatment was

115



10

15

20

25

30

presence of 10% human AB serumto prevent binding
t hrough the Fc portion of the fusions/antibodies.

wo ndoob2de8s st udi es were performed by prei ncubap¢DOSN9/039868
the indicated nolecules with 10 mM of a MEKI i nhibitor

PDO8059), 1 /m_.ant nti bod
also g o Blssh Taqaﬂ%ww&o %C%rmlfaegﬂﬁlpp fyanfg%ﬂ%ﬁ%ayf APC.
TIGI”JPF& Qs FiRRt Fobag | iré%ﬁla‘% ED1 TNRRI1 ({@nctibnMB4 "tﬂ-)nhlb-ﬁh@cuve T cell
sol vent DMSO or humman 1gG was used as a control. Cell

proliferatiomumetrangpyel nssiapn tisdigasing tloa ltheeaftsenycd htodifichgomroinres lalad

behn B 2B PRl B BrChienedhed e PRt ihsy Rt o these

data sﬁ%ésteﬁrt@dt el R tdgdMt@Ntedridivaiidmoa WRsradssewied lighd on APC,
ect was observed upon incubation of

most kilaly P¥B3- acti vat ed CD4+ CDAS5RO+ T cells with 10A7.

I t t t
SBF0) DABBE' B A ESL SO Ly RGBSR D aibboc
expre$siver Highdt 1&ets 6. RMR ttandhd MNIDDOr @dgiat i1 9A).| TNFeas@tked MDDC also
four-fald. (p< 001) (Fi gure 19C). _This exacer bat i on

increaggd nméléqr@tl%tf R?qlv %%u% @@W%ddlMIBD& (Famge | OBk Jpde MR
assay§ ‘ﬁ%eaz!b ddft f ”III@ %tréﬁfft%d in'd gfgej[: 98‘% Qﬂ%%dn? la:él\%rée}ée in proliferation,

Ite Tce activation
while HHGMC iadded( <IN H)Dﬂl)ltulrﬂfd MDD @ remecttigrobfer@ion tb basdi@e levels.

The TG ool Rl Chf s PR PE P e meusion of

anti-TOGSE ﬁﬂ/t%d%z nokh %r Bﬁt@-‘f"\%&nﬁ%% T8 NS ocr&HOUESD 1 RQ1st & sured on
t he anpun R present on the cells nay be

day 3 iwapwig@iﬂpaﬁtbfrhlgl@qrmw theyculthuss griteiming B [dHEethsrethos;containing the

TR RO AR R T AR T SO Ba Y BATRRE. meusion of

anti-TWG@SRhS o9 A ant PVtEd atbody 8Fo S1RREEHS MICIPIFcIndirRkd increase in
proliferation onlgl in the presence of APC. TIGT.
t

secret%&fl Q :(@%notfsbgwa BNvdgualawercapiiuced by TdeIT-Fe &Wéme@g(data not
I
shovv@n q"ak@n fo% | ’ al%llp ﬁ%tg { ‘l%e@eh 114t %Gf"le gh{ﬂg%l ;[nceilra%{}vc'%!n

ssays, e observe atrons 1n

cédlol ebthla[nehﬁch affto bf ANGITPIToddl Ik @n AU GON TweslEprdliferation in coculture,
ecifically to TIGT bin mg .Taken to et her, these

fuﬂhea&IaR augyev e oriRgredr ity §Pé§ R <Fq118ér@zf¢ patategrfrom
humai Pﬁﬁﬁ@taﬁdi 2GVaRA M8 filk @ayls] g% I, Bfs wiRSLst Mﬁgwwﬂ{%m-

and TNFa- rratur expr esse surface
CD3/£F1?1@R3D2.8 bhem@lt MROTIGITp celéswerg shpagitely soeve FronoT IRVReells by

FACS RUAGHS N CFSE Slehy b rixelio oo oF P St MG PATS gelis

1solatéd\@&§ a(st&wr@on&%lth ok Rithber b RuRS 8@¥Ber dreGaEdictk fcure.
G T-Fc resulted in a nodest yet significant decrease

Culturemup@maﬁaﬁ@ rearé ovllectediat éayraie@brrf@dwad@é anglysiy NFeyteking erpduction

(IFNy%:llﬁdﬁ gﬁlrf%:) | L%Iggv?% 51921[’1]%2?8 FB)PI%%%# 1n%ﬁo%ldi‘SSEﬂl]1%mg cells, at

day elrghtevmtremus ReNsHoke ih Wi durey 20 N EALISIBNAG Eht in-ﬁg&He‘QOA TIGIT'
anti body 10A7 or anti-PVR anti bode/ TX21. Secrete

T cellp pxpreysp@lanres IovistesuiTEYY 8nd Hay 7 ShanelIETE] el c\%{h@n ?IGIT T cells
were 1%'1)&{8251}111 'PIéIITeTCCHM ll.lﬁ I%Slglgﬂé ggﬁirg%g; ngw%:g;ﬁy ll\i}g{ég ugﬂgguctlon of
these 8Ncpgy‘tﬁlhnesr ﬁﬁn@mﬁlg Vl&it XH@/ITHF adIR=6hib# TIGITiAl eedli ppodwtion of these
two cytokines. TIGIT cells also inhibited proliferation of TIGIT T cells (Figure 20B). This
further supports the idea that TIGIT+ cells are indeed regulatory cells and can act on CD4+
cells to inhibit their response either directly through secretion of inhibitory cytokines or

indirectly via engagement of PVR on antigen-presenting cells.
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anti-TIG T anti body or anti-PVR anti body al so bl ocked

the TIA T-Fc-induced increase in secreted IL-10 (data
wooi09akwes). | FNg | evel s were reduced by TI G TPELDUS2009/039868

treatnment (data not shown). Taken together, this data

S est e at Tl A.T_nodu] at [ at i n To .
o ﬁQE%GFYaé’@P igEx d %@?ﬁha&@ﬁ“ Cﬁng @ el i gftficular
hlgm}p&q}résfs qu@iT caesaly@ Wfé@eowrfdaﬁ@d td Mahﬁﬁé thMaBﬂﬁ‘? 8PS TVeMEeell subsct
ormed. Briefly, CDA+CD45RO + T I's were isolated

to 1nhfh1tpmh£¢rmlro>nl©§mhearmman¢ tallat Edicflyr CDA\@)%y§mg €Hs daye isolated

from B oeeE pich AT DU MEnh E6lialtibl eR ShdrinfigreE S bsingetions.

CD4 €De’ RIIGWErEabd prepreEACTe cFfetlof TGRI1S o BEaIsed @Fﬁ% assay Antigen-
| abel ed and nmxed at a ratio of 10: 1 with

preserting cslli(ABCapepk pianmvecre selstd Wiovindayd mptheds, \hlb’tllfﬁ@fh@tﬂtgr%BMC
that hgc?gﬁ?q;&g ;Bt gt? Ii ;[éet%c-ﬁ T_ &fl d&?n% IQA% éiéé 21}110& gtd[’é dﬁ/hlter%?ll)

Isolatedal y sffsctof T cyll@mdnﬁePcD memeiXedmogdﬂﬁhdgt o1 :4t4 ratid 'éhd 11(5@bahted
th(f)r ol feration was _anal yzed gating for CF
w1

? ypmy sepiblesantix¢ Ddqyfhg P@lh met‘F’f?é weé%nhat@ infpavelly @ﬁﬁe‘ii Wlth 10
pg/mfb?iﬁllsl?eg )%gt?gslggg ft ?r%é\s;’ 2)? #ﬂolﬁ%%lﬁ'hﬂ gaﬁ}ﬁed -f(;r%g r dayd with
[’H] tllij/lﬁidfneTactied ffer. thifiea 1BIHGTS of 1ﬂ'01ﬂ:)et1d)ls Getsefrorh xach well tvere

T T,cells, t e.resultin ure was Si n|f ant |.
solubiliscd fnq 46 SimpBtatr S SRkl Bkl Sh ol ot I TBE Midghted
perceﬁtﬁfi‘éhfﬂa@oﬁ viluds Getd csalduméd)ﬂelatﬂ;é %) fﬁe-ﬁnﬁ)%hi oﬂ}ﬁ&l@b!&fvht?%bserved

hese two cyt0|nes + cells also inhib
in efffmtcul deflemathe ebscoée afi T;g?etts cElild lscswlt% age1 sl va0B)Figrh |2éA In wells

conteq WM P BRI SmdfimlF o0 ot e b S BN Reeping

with thO @bdvelepRransRalefiddnes thei TEATH Y dehs Gieitca pesietiagon 6f TIGIT T
i nhibitory cytokines or indirectly via engagenent of

cells. pygdugign gﬁ{m @t@hT{ﬁﬁs@ﬁqbp%lm‘[@p pellpsigaidicartlt mercased the observed
v I I
prohf?tﬁﬁ%%r %a? 'ﬂh ﬁ(l'ﬁ;ﬂ 121)%%1[(_1{:% éﬁ%@l@%@f aegs%gésg "lv"\gls %gld&%e firther
suggepts ftifa f[TIKEﬂFtT}egeﬂa@mdn es ﬁdfgatlaé)relgutayorgﬁf ﬁ‘ﬂﬂﬁuﬁl’d el p"fol@:iéfdtlon and
su seq[ to inhjbit prgllferatlon of er, . nmune

functipp, by fagt, whem $EER2S TFKY Tc ek andicPd (FQ%fl’ éEIQ&TfTr@ﬁﬁ’ ere Holated
and e)pdﬁfll{l?d §s?§1tatéﬂl bt tRei t)ktbtsulgﬂ%éstiﬁmé'"l) cglgl%tloﬁf’grﬁg)nt f1Svas found
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N t+ed W th 0. ol.ubl e
0. 8xlt[)n é]?urce Sant {igsL eprlgi;ent%ngg ﬁ‘d E h|0|W§1 ind a%ueea T‘:]I‘Hlig n@?s r\ﬁ_ere nearly
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supporigie thpinflingdhat I§GEbuF:e: 198y 264 @biBesativR! e 915 of fpiexed]
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t heingdhedeklegrell ipegrrretsing ehrirecrd diptls (243 o GHf\gsl reonstructed
above',:it%s Gotlhat tHeddREl$ did not exhibit phosphorylation of TIGIT upon interaction

with exogenous PVR, cross-linked anti-TIGIT monoclonal antibody 10A7, or with

pervanadate treatment. Additionally, 10A7 treatment of these cells resulted in no significant
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coated with the control 1gG approximtely 55% cell

proliferation was observed, in keeping with the above
wezpenzgssnt al finding that TIG T+ T cells i nhibkCT/E82009/039868

proliferation of TIAT T cell s I ncl usi on of an

ant i body in the s si gni
effect UL Sl Haeatabadgegey T St A gRFRb, iy therfpressed
TIGnT in%éf cORLaE8 Sl NBers YRPHBSOME o£TEEGE stabldl 2118Mk FRREE one or

further suggests that TIA T+ Treg may act as negatlve
more pegpdrentmscesbary fohildelctivgronl | f er ati on and functi on.
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anti body 10A7, or with pervanadate treatnent.

12 anghHetil D ivesiianps fpllowsamILridatOrefarwase primsge cel | s resul t ed
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suggest e mot i s in tthe expressed
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asscssatl bgia]RTSPCRand AN hﬂﬁys&dﬁ\@resq}&]& IQGB W&BT zﬂﬂedf 148 er'dheaScond
1gglescrl bed above in Exanple % lﬁ
day of treatment, TIGIT transcription was reduced y >90% by the 51RNATIGIT treatment as
compared to a scrambled siRNA oniro1, While CTLA4 mRNA (a control protein) was
unchanged by the treatment. The reduction in TIGIT mRNA resulted in a decrease of cell

surface TIGIT from an average of 25% to <2% of the T cells (Figure 28B). By day 5, TIGIT
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MRNA | evel s in each sanple were used as internal
controls. The TIGT priners are given above; human
w@Twosd2@8kl CD226 priners and probl ens were obt BETE82009/039868
from Applied Biosystens. The prinmer and probe
uences used %o de,}% (El erent s eC| es of. nurin
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decrease of cell surface TIAT from an average of 25%
to <2%of the T cells (Figure 288) By day 5,
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3 : .L
RS LB R BRI AL S Sk i B0
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to anti-CD3 (either at subo timal or optimal

and a@@mﬁ‘eﬁtﬂﬁlT&@gyasaﬁsqssﬁda rﬁhelwd; ip |Ees§mal¢t4 regmE g Hidlirseability to
modugabeCfFN '&‘Ikuaﬁ C}?lfbdllfc'%%ﬁlﬁgﬁl dof célil{ ﬁ}igﬂa&f 01;‘1? t%ag%stgg Iflt Elrther

ser on produc on o

studiek lof éytokibe bfaduotion HBP\D@ tfdatgiuwieh Z8ET- FchlfoﬁJltElMﬁﬁH’rﬂ)rmed Untreated
treatnment of the cells with anti-TIA T anti body

10A7
T cellpygreairgisddpiaaisrelsetion e el iSration kit, Miftpyi Bioteeh) to a
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alonebo_%)r%_n%é/ @f_zﬂ\)liB%Cs aITA ﬁDDels g\;Nﬁe 1ndlcated ratlo in 86-W68 U?'%ottorned
uplates (Nunc) in 200 uL of medium per well. Cells were cultured for 72 hours followed by
an 18 hour pulse with 1 uCi (0.037 MBq) of ['H]thymidine (Amersham). Cells were

transferred to a Unifilter-96 plate GF/C using a cell harvester and [’H]thymidine
incorporation was measured in scintillation fluid using a scintillation counter (Canberra
Packard Ltd.). All determinations were carried out in triplicate. Cytokine production by
iIMDDCs was analyzed on supernatants collected on day 5 of culture and stored at -80 °C.
The same MDDCs were matured in the presence or absence of indicated stimuli for 24 hours

in the presence or absence of TIGIT-Fc or TIGIT-Fc-DANA. After 48 hours of stimulation,
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CTLA4 niRNA 27.2 0.4 24.3 0.3 27.6 0.3 23.8 0.3 CT
val ues are given as the CT value standard devi ation

wWo 0009/T26688T or CTLA4 EXAMPLE 5: EFFECT OF TI G TP@MUS2009/039868
CYTOKI NE PRODUCTI ON To determ ne whether TIAT had a

direct eff ct n t her t.han the abovedescri bed
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Canberra Packard Ltd.}. det erm'nati ons were
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M efectiofl TIQET-PEEBIETT S oD AALS @Rr€DeP 6-Fo @h datRe¢hediated DC
stinulj for 24 hours in the presence or absence of

maturgjiqy matfpvayswas| ayorexpaimsdNA regiert wislg casbpf shaghree Fe proteins
o g LR BYESTOTA B 255 S5 SRR, 305, P P

MDD(R&E0 Bil payistiess)in anqampm@ (Ii:@i) (17(116 (]Hiﬂjlaflasigmf&ﬁntsdecrease in IL-
I nstructions

12p70profudep- Pritdh ?crr aﬁefaSl% aa%el{ls_)l(m@ 1@&%%%14)t0v%.2f*n3) and had no
effect%ﬁttﬁ&ﬁiﬁﬁ i 1&9%9@ Y 1905 nfRulER B 1l o Fhd %%%40 production

accord I Ng to t cturer's 1 nstructions
by TICBITStr&'atﬁIcnt dﬂ[@'ﬁ%aﬁtsrrﬁ)laﬁl\wqetlwr TGOPR2Be Fas addod taddmdcytos during

n with TNFa sol.ubl.e
differgrtiaggn 33D Sh i T L onb R SR HE AL A GPE phase (data
not sEoW@N| Th&@ﬂ%dt%mdm% cﬁlSILCHTTBﬂ{EdIZﬁAO /p»&ﬁfcf{s@ tn MIDDC not
I sot ype-mat ched control (/?=0.007 and

undergeigp @tatturemry\)veretmocte@w éutsmwrtbaplaﬂ@r\@dfl@rels MDD (cFiainos én

1MDE?§ ggd Ztgfl\ stl.f?aléz ﬁlgﬁl cgu%el&y sisgngc B}e&}\% g} dlégélg{é ’gigtect (Figure

22B). tNStabH?E(IszG r@tctivRed Gmile@AtITEIGITWA tifest 88y Suppdkediesrole for
control (p=0.027 and p=0. 18, respectively) (Figures

PVR pMDDC t Givep that CD2Paghss g bFAM mativens mpsectioerhaaeesHCRpignals

b S | GAES 0 T E AR L
and/ot YDDCH bo difedrent8ubsetsMDIG;ells intyecotibBife tCldBficreid 3cgutedion of local

i HLA- DR were . | . .
inflammatory responses in vivo (Figure 10, Figure 29).

The levels of production of other proinflammatory cytokines by DC treated with
TIGIT-Fc were also determined. Both IL-6 and IL-18 production was significantly reduced
by TIGIT-Fc treatment in all matured MDDC populations. IL-12p40 is a known subunit of

120



10

15

20

25

30

equi val ently upregulated in isotype control cultures
(Figure 22B). Notably, the TIA T-PVR interaction did

woodoodeasest |y i nduce DC maturation. The effectPOf/US2009/039868
TIA T-Fc, TIGT-Fc-DANA and CD226- Fc on TLR-nedi at ed
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t
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dernoésgl ?qtdtt\é glﬁ and %p%bS{J % agg tbﬁe&%ﬁlbqg Eol%rgg?eéa&dﬂgq_&% ac’y vation and
IL-2 pm&lehoﬁlabeugataﬁr zd&@@%&ﬁn@ tdpp @pnbyﬁm% 16020308 01004)). The

variability t observed reduction was not
abllltsso%HC‘éiflt@ alddyfysﬂ@ nhddr same mwata@ts eklitigne bhenotofeers suggests that

b d eff f
TiGrERRTA% 88 s 0L FTA TS PRI LA R RBagbc

functibh.ndi ng was conpl etely abrogated (Tl G TFc- DANA,

described in Exanple 1) was used. As shown in Figures
22mdics of JToPhfumctipgpvercrley merfemgd én mouye mededApgking B and T

s AT PSP, s 2B 2 s
(6-8 wideksoldg sigtd treal&di art édravhadusbyd 0k 20@ ug € MG .Fc, TIGIT.DANA, or
a control anti-ragweed antibody. Anti-CD40 monoclonal antibody or isotype control (200
ug/mice) was administered six hours later. Serum was collected 16 hours later to analyze
levels of IL-10, MCP-1, IL-12p40 and IL-12p70 by ELISA assay. Administration of TIGIT-
Fc or TIGIT-Fc-DANA in scid mice stimulated 1L-10, and IL-12p40 production and
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by the TIGT fusion protein was not dependent on

Fc-nedi ated cross-linking. The ability of TIGAT to
wore@ofigesshe cyt oki ne production pattern from DECTVES2009039868

observed under all in vitro maturation conditions. The

ef f ect St . pronoun Fa, .sol ubl e CDA0OL
decreq’p T 12 oAt i PR o %ﬁ% Riifie vanps SRl Wil the in vitro
data aﬂw%z AW RLad HRTUGAL dRE nbeRRLREH HNAlAISE &drt ildc
been shown that LPS and PanBCSK4 activate ERK an p38

modutatory &ffegas ext ents: LPS nalnly activates p38 and

P K4 tr atnent esul
T ot el e SaloB At A R SRR o Fcetls and NK

cells, WithahdRiBhesd bxrad®adcdnd mat UL edDRE6, showRdaffinity ligaef fop PVR, is

(see Figures 22A-1 to 22A-3). The differential ability
not expressesedielan depith €Kpressionen adiyetgd dscelinbAbbag, Aot al.drenes

t f
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al. so _hreak Treg tol erance and i nduce activation_ and
TIGIT for Vi sipgetts HﬂP lays@slopjagnt roly when éawa?@ia eprexpressed.cliplgen

togethﬁi,'t%&%ﬁ%?%]&ss}&l o2PE1P on2QfdAdd TTRRs AR T ta)ﬁd‘?rflteflak%n of TIGIT

under some maturati on condi'ti ons but
with R R s mdscghiest snd foanhiblt@rdinfrormkaty oytokise mieasmﬁtohonhamye DC

s R R S0 T S B O LB MR o

performed in a nouse nodel |lacking B and T cells but
mhlch have nacrophages and dendrltlc cells (scid
DFHG i ABINVeeks ol d) were

Y

(Xia, 60 .1 & WBOKID e DN BlimansiS80TYL3D(2003P), yRech b 60JcvérdDfembers
fﬂlgg m ce) was adm nistered six hours later. Serum was
0 <

APE At v potspessschingtl Gl b-tigatgd M BDICe e 9-RY R verg gerum-

s A SO0 500 DY B2 B3 s s

37%3nCemywmmnmhﬁgeﬂzaLmﬁ@nmﬁmdnépﬂﬁapéam@mﬁduabdﬁmngaPkmnm
anddecreased | L-12p70 pmfductlon (Fi gur 13A-C). This

Membm%Eﬁ&%% KatRip Kisiom) ad sudigatd toodippy @%aafleiu Heve,
I
polya?‘%ﬂmﬁ&& %ie%ttroelt?&gﬁsﬂ IJS ﬁ &5E)MRAHer Weﬂ@cllg%%nd}:clﬁ@ foflowed by

exert its c atory effects. Fromt
transfprrteoetdocejuloxampmbsance @DB&&) dvicrobralésGvdrewdscked stithi C6 B$A in

50 mighssaE h(ob 208 150 e, kP e U RS epimiied i o

phospR¥Frosie-ARP (Blﬁoﬂii%éi@&ep Rtrip; K@@ svlfﬂlqs&,tdr@ BRXBF ﬁﬁab@name-pmbed
activated T cel (Ab ., Genes | mmun

with @3iRBR g molortaémmﬂhddm rﬁR&\lD Sﬁﬁerm) Da& SiviRE! wary Heated with
10 pg%‘fblgg‘éél N \g“(o)g 531%&(@0%@'}1%11&19 ;II%{E] 60rh[§e{n§%c%pe%i% Oef e:hll;{o aIéZJk? Total cell

lysateinfckdpreyared inTRBAT bl B JRYRuISYeeE &t &)S@%Eﬁﬁd@ réfdingadhditions
rol e when both are co-expressed. Taken toafther t he
and trapsdeyrasiip daswibdan gelyyingigensrdifeendeapegbrine B YRF dMilipersy After

block@g%hﬂ ﬁfs% 20 @{1\401 %@@% h t6g’}<’§% o1 NQEH G o Ir‘I'v&;legn 309followed

roin ine rel ease f
by cherailunhmek¥ent protein detection. For reprobing, membranes were incubated in

stripping buffer (62.5 mM Tris-HCI pH 6.7, 100 mM B-mercaptoethanol, 2% SDS) for 30
minutes at 50°C with occasional agitation. Detection of phosphotyrosine, phosphor-
p38MAPK, and phosphor-ERK was carried out using polyclonal antibodies specific for anti-
phosphotyrosine (Upstate), anti-phospho-p38MAPK (Cell Signaling Technology), and a
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suggest that TIA T provides a feedback nechanismto
down-regul ate i mmune response. EXAMPLE 6: EFFECT OF

wab@p/m26688 PVR SI GNALI NG Si nce t he MAPK si gnal i PQI/US2009/039868
pat hway is |nportant in regulating the IL-10 pat hway

m0n0§1253?}1013h9 44/4?% MyAPaf f@?@@%llgatll'?"t%h@g%Qf)Z%gaZWRl for

proteiR 86 4M¥aY bWw%@@%?&%d'vﬂthTﬂdﬁrcToﬁdl eRiReh EW}{%I naling
were serunstarved for three hours then treated With %

Technoigayl. PRBEARK¢Celt Sipprling Eethedlogpr orfsactin{iNeeMaglterd7 Ecatenin

[ ls e _honp d nmbrane proteins were
(BD Pﬁ@?@%@&r&gﬁ%ﬁg 851%132@3%5‘:& ane Extraction Kit
( Bihe Whishéown anHio§H] ¢ i @fortstra®QBit PRI Qd@eY¥phorylated upon binding
sul f at epol yacryl am de gel el ectrophoresis (SDS-PA GE
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cffectiiaf byervc@2vith thiblisbyp-nfethdaldofitrdl (Fife 2AE
b- mer capt oet hanol , 2% SDS) for 30 m nut es at 500C with

odbassi Teves suggostad ks TIOEE, éhnoughllt&fnt@h@mwlyﬂv}& medulates ERK

act1v1§};h ﬁgﬁ%{)@@% n]g'lo n%grg\%es Sped %%ﬁ]f tgfﬁrorbls&gat%ﬁt, an ERK

kmaseamebﬁhoﬁmbm@rywmdﬂed (olgp&lbﬁtvﬁ)l ;TI&NTFe mckmﬂmh@ ch&wAFélﬁd the levels
nal i ng uichno ogy), and, anmpnocl on

Cel |
of Secgﬁﬁ?‘i th%grﬁﬂbthsﬁmq GESVNSIS @@@tﬂp ne. g hEHT rige- m@élﬁt?&d@w)regulatwn

» Qr,
oLy SEMRL R D path L SR ezt
sirnila'feﬁbﬁodfasgjo);e;rvgis@mp&(n@mmlzmgl agtidlLi Hgan't‘lboéhﬁwlamgyc)uded in the

culturg (R PS5t Q38 b 1011 dubitE] c5 ke Qe e Qo VDR el

blocké’(%y glempnsir @Hﬂ%ow @@AW& bﬁ)c g%ﬁﬁm @ﬁtﬁﬁ)d?} RPRure 24B).

bi nding to é npare fain horyl a
TOgethgzrr wsm@smd@b@ thae dIGH-PY 8t 1%{?@%@ f@ﬁ@ERKokmmlacUVlty and

ver sus Tl f dcells whi | e nt.s
increaSSEY Bl Tl 1Bl £eO8iut ProBliarSin TG "l 2E Gk Psbrsy
cytokfhd§.k bands in the |ower portion of the f| gure). This
suggested that TIAT binding initiates a signaling
functl on nedi at ed by PVR. | ncreased phosphoryl ation of
ORE S E]hlserved
e

VAr .

ACTREBIIONN contrast p38 activity vvas not affect ed

Fi gure 23B
( Togdeterrmzne 1} the effect of TIGIT on DC cytokine production had functional

consequences, experiments were performed to assess the effect of TIGIT modulation of
MDDC on T cell proliferation and cytokine production. TIGIT-Fc-treated MDDC (matured
with either TNFa or sSCD40L) were cultured with T cells in an MLR response as described
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recent report suggested that stinulation of E-cadherin

and i nduction of active b-catenin caused nurine bone
worerwoesier i ved DC to mature into tol erogeni c BCI/US2009/039868

capable of inhibiting imune responses in vivo (Jiang,

abovehawﬁfﬁ% %%3 t@?ﬁ%ﬂ%@%%@z gf%?f%twg %aétlflkm}@l%mn
averaég oft 308 @@b%%wﬁ%%o%&lﬁ%@mmo&@ieﬁ e ftrat@mpared with

bserved wth the I sotype matched control (Figure
contrcﬂm (Figire 26 Ay e ddditonsllig gszt lewels hathe THIGITS Wt:ﬂ¢rtwogfhld teduced

i ract h PVR ul a e RK act.i vi and thus.

<0 Q) Bl Puale (B oy R Be R Rr i s oA fnckdi¥Ein 110
produ@@@rﬁﬁl\/[a@ itiRBted AMhERIGTRI NakecriRgGh f\/[e)&bd&ih@ dx@fmpW8Ss Overall,
dded together with TIG T-Fc to cultures, and the

TIGIT -awdifiedd¥ DR e inbiltaigd |T|_c6111,2N1ﬁ1p1@ ageRes that J TG U ean ragylate DC
functlgﬁl%ég%@%p rsgﬁue@{)% o6 Lated ‘%?‘%bl& e%lld ldk o‘%r"héh -E¢ to MDDC-

ctiron wa reverse presenc

T celltdhufeRkhiitddprbldferatioh g0 the T2, Wl‘hcﬁllﬂfdlbeaés et ”HCIITVE&Sdoes not
observed when a neutralizing anti-IL-10 antl body was

need ﬁOrbemﬁ%ﬁéat gt the pgiatign o PE W@@éaﬂppéﬁ pedifyghe DC

f
IS TR 106 kgl B SOUEL 1 RTLURSE e kot i

activagatt hunPMRVIBMIG braslylsé Fﬂv@ﬁt{@teﬂﬁ@ hadTtege khewn thaltl deeexpression of

results .i ed t hat T-PVR | i i.on ect.s ERK
certaif FpmubSeb DT Bk Sanscnnte M deceping ¢oBE 4 BrodhblHgR rsqase to
activafi¥h QK {HoGe BIIR V@Itélp& a'l nEQCJ Mgirddoy &4 QSGU ber (r%oo@)us?@a al., Gene
cyt oki nes. | MPACT OF TI G T- MODU

331: ka 1'F'>4G§EQ(P_4))°\Cﬁ“¢I\¢;&¢mQﬁ Tprefstoarafitiel 2 qnldéL@B freasptonf is down-

rogulal gt o A R e B DR SRSl B T A8 s LT s -

regul@éd AL - Whinfh&ddDOD Gt th T IC T MBRG1 2883 11L-1@eprbduction in DC, the
proliferation and cytoki ne production.

impactpGHGIFcen Hdagwiesvona: perattaddC wias ﬁX@ﬁmﬁ@r IMRP4oyere isolated as
descn%%olv)e. \%ﬂg yﬁfﬁ{lg& éﬁl Mbﬂ(f?%%r% ﬁcti ﬁ%ﬁﬁﬁ%‘f‘m
as I bedabove, c e

escr and 't fec S was

also tieated mméHIGIT-Rb&lrlanmcmjrpef-lﬁﬁtahecbmmﬁ Tﬁbteblct:lewwbge safied by
aver age of 50% (p< 05) when cultures cont ai ni n

FACSthasp w@irquwsw fngmi -likiettrnegint Pofs ape (ILT2, ILT3, or
ILTS)((: ’i}sgs%%n%ﬁ'ﬁ)gur&?@“ Fﬁ%ﬁr < uc?g)@ dbx%}ﬁ%%ﬁla{eg 1L he 1LT333 d ILT5

tures were two (Figure 2
expre§mns Idabatras@rapevatoasanvlnsmultahleo@emamm W1tln TIGITE cansillts ina

accrelsd S8Rl Sk B, ST e ST
regulaﬂogsafeﬂﬁaqm@d M@%‘ed Elﬁ'ulﬁ’cr&ﬁ@’d Mﬁqm}?r FehTIGh o BYBERs Rt may

hat TIG T can regul ate DC functional capabilities
be du@t@ctée Bigligy ef TIGHINyo semulatedlL- l\(bpradu@tlonad@ ;ilbrl Oegxpressing DC are
known ﬁei tfoll:ei,r%%qnécnan 0 teﬁgrlelsls Culile%r &R ?fqﬂll"ﬁ nff%’g{’ rsd?\ﬁn {egulatlon of
ILTs sﬂcﬁalaérﬂEm doesd ﬂﬁtayra%dmtaommt SRS BNTIGUT, hitepiof deiagbiheNmethod
DC naturation to nmodi fy the DC. The |npact of TIAT

by Wﬁ?%mmldltﬂ@s therarsepr essi on of ot her cell-surface
G e R B T e B TGP rmenton T gl
activation could be translated to an in vivo 51tuat10n the effects of TIGIT-Fc treatment were
compared to those of CTLA4-Fc, a well-documented inhibitor of T cell response (Linsley,
P.S. et al., Science 257, 792-5 (1992)) in a delayed-type hypersensitivity (DTH) response.
Briefly, 8-10 week old C57BL/6 mice were immunized subcutaneously in the base of the tail

with 100 ug keyhole limpet hemocyanin (KLH) (Sigma) in 100 uL. CFA (Difco
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certai n i nmunogl obulin-like transcripts (ILT)

receptors on DC is nodulated in response to activation
wotomwhoses cel |s (Velten et al, Eur. J . | munoPCT/B&2009/039868

2800-281 1 (2004); Ju et aI Gene 331: 159- 164

LaborhiGeigeh §ns obod snAnErt GEol Th Eisvaie ¢ 4 ZpEh 100 ug of

murin@NAGEKPE eﬁﬁ}I‘TchQf)AM%T]lAE?’FC J)Il-n ati Aot W@oﬂtﬁ)l anti-ragweed
upregul ated in 1L-10-i nduced ven t

IgG2aslyy mmamrégndaLml@tlpno uctay on rlglmt 0d loft ha; thlnbmsts wob nER@rgd. The

right Gl Fue Bl SR 38 A0 Faiok Ahef o B & QRN v Erae KL

in 25 Of. shiMD@wesye7, afht ¥ad Re ot thickhbseOtvefelX@ln, méditred! S the
treated with TIG T-Fc or an isotype-matched control..

differques beevrca ey  andday § sat Birkpossrness dnfined appartswe|ling. Ear swelling

C (0]
i oGS TSP s FBETAEh o i e
swelliag incasirt@Bnto id A cclibunitzed) s dadpdsent hﬂ’r?zestd:d.Tﬁnglaméll IstsBénsions
expr ession. In contrast, activation and si myl tan

were piepaiedaRd CHIEH! 4G T F At Gadion Blajen 36 desruat e 10" cellyiml (200
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However, down-regul ation of |ILTs such as | nd
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was a@cget% t? %ﬂ]ermt g&hg lu %EB g&%gﬁleq ltlégiplgr%lé)f £dQ Z"nli:redagfculture cells

were Hdr(@sledt dndlah @ péraéh Jf [CE]thyradinerrid @Basaeddlty IRRiid scintillation
translated to an in vivo situation, the effects of

countipR@ T- Fc treatment were conpared to those of CTLA4- Fc,

[
AL R A e
mice @Isﬁioanﬁebdttys plee &thet gesichi, wid yotehdhtYasrsapartsebotBriieafnhant groups
8-10 week old 7BL/6_mce were immu

(p<0.Q% fot beid 6U§JIP§) (Frgure &7 Hh s Ehese wapao ﬁfawtl%f digferange hgfween
TIGH‘(( %}{ PI% @TE‘A’IDI% ?)’ glgﬂlg gﬁgpi, ng ?L gﬁrﬁ%ﬁ 1@11t 2’1996 Gg\;g?c had no

coLaborato e ani rra
effecttonldaTH desponstayis spl,te df iahibiteo HINTH @\ﬁthr@TbA4-rﬁar(pﬁ@004)

suppoEtbt}& t;lES Foclg H%[ L- Ilé %img%%}wpn tﬂgg]é F Fm | V\Sasl S?l’?lhglp in its

effecth B ﬁﬁﬂbit% of T AY TEGIT-FE %n@ﬁardtﬁgtthﬁ NGITiFe l&ﬁﬁ%& r%ﬁre Fc-
measured. The right ear was then injected with

rnedlaé%d ¢rags- laﬁ@ng ¢ifePVst AndaflGld dad haleffeeigadDWHi(Higgee Eﬁgi)Klstays

were peietihod ke Belfe niud Renlaetib B «SRAH Rt
demobﬁiav&letﬁatqﬁmlfzraaaﬂ 1@32/ alfd Ny dy%lﬁﬁ@@%&ﬁ&ldﬁﬂﬁascé@gﬂm@ﬂtlﬁs
ear swelling. Ear swelli %ln ears injected with

decreaggfl iHh@KéﬂToFﬁetf@\ﬁ%d éld $ynerand not @2“&@?%%@&@%(&@@3@ FEMG).
i i
SR, 06 S BL LEAM BTI ISER inaion oy
and tl&u:ﬁf&einf ITdG3T ierom ID(E epdifedtiam Ginctwtdikmeﬁrolﬁrhesgﬁasmédssed by qRT-
flat-hottom pl ates. at a densi i;waaof 1 x 106 cells/m

PCR, psdescibgdghory- pplemivEneds aokated HgmIoéalEds and GpAd-Fe-treated
animaH HHHTE A1 fRAB I tdshdrie (ol RP HUnTEalBfhys as compared to isotype-treated

control animals (p<0.001 for both treatment groups) (Figure 27B). This result indicates that
TIGIT may be important during both T-cell priming and the effector phase of T-cell driven
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streptomycin (100 ng/nL). Cells were cultured in
medi um al one or in the presence of various

wa@omeandesat i ons of KLH. As a positive control POF/U3S2009/039868
cell activation, cells were cultured on wells

: recoated with 5 ng/nL anti - Bi gsci en i t

immuBE FP s of o a0 S B S e ) eagpDC Seidles

CD11Rf &dlisfigdiatd BnANRI 1Y St Streated W ce bt R HiNeo (ReUXIP < 0.05) and
El mrer) was added to each well in a volunme of 50 nL for
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EXAMPLY S EIGIE DERICIENIEMIGE bi i on of DTH with CTLA4- Fc
(ATQrPR ok o MURROLich B Red @ifls Ghndeb 0nifhucl] FooRNRh the

d
function. Was Si ar inits effects at
absencatff ofunctoonad T IGMH@s il thebdmie, todke Mbeedls matr¢ 3glatddatom spleens of

TIA T-Fc did not require Fcnediated.cross-linki.ng,.of )
Kok AP TG P SO GG i PR S BRI and anti-

CD28ASSIBY YR @hr@@ﬂzfﬁ[ MRehl RN A QLS ARG frbmhd EQlsu8HBlah RNeasy kit
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were PR ST I Lt TR Th LT Feb SR Ao mic

were @Eici@k & TRRITadxpebséibpm spl eens in the DTH mice at study
term nation (day 7) and the effect of TIA T-Fc on DC
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. respectivel Figure 27 However,, the. TILG T-Fc .
mice. PR R Gl T R bR erh EE iy glerc bympn
node 6 tA0&EGIkBUT @Itcivhs@Ro dbServE®Inl splddaahd @dydrisqiitdhks d0thK6 mice,
mce, indicating that TIA T -nedi ated down-regul ati on )
though the chffer:pggmm/lg s feRIUAC [te thopa in wildfiype miGecvagrlgss pronounced than in

the e b, 61 “br of nf L ammatory cyt okine |Lo 121 n

t Aihs acxds of TEXNMRAOEatEd frdinGhd TIEAI ddfleidht Miédwas also investigated.
Briefly, total splenocytes were isolated from 9-month-old TIGIT-deficient mice and wild-
type littermates. 10° cells from each type of mice were seeded onto flat-bottom 96-well
plates and stimulated with plate-bound anti-CD3 (10 ug/mL) plus anti-CD28 (2 ug/mL). On

the second day, supernatants were collected and cytokine production was analyzed by
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TIA T knockout m ce were generated using standard

techni ques. To confirmthe absence of a functiona
wab@bm@ene in these mce, total T cells were PEDUS1062039868

from spl eens of knockout or wild-type mce, and
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meth R Beqebis SUEx e Yo PedBRfiL S (TR & Bhfpivaueh apicens of

TIGIT-G8fidient Geké o@@xﬂldlI-tgfoé AnsmiakRrpy RS eiicaikd16tidy (NRACBP B S l]-
wer e exanm ned in mont hold TIGA T knockout mce in

depleted Mgty ¢ splenogytes wikre dradjped ai L0 red pndhusedasaniiesnypsessnting cells.
I
2x lgieéﬁlﬂz?ggllél ﬁg%ﬁg@l %e(?’ﬁ/‘gh Ighgo%h(?oﬂﬁb@%ﬂ% .F'IIIIcgﬁ only) or mixed

with aTIB@‘emO Eﬁlgeﬁ@iﬂmyﬁl@cell@ﬂ a Il Qirafy/] RhlIohTerEtﬁId Wwas mBa‘I;ured on the third
overall B cells as conpared to MAIdtyge n ce.

day by, o%ﬂi ﬁﬂdéﬂ?sm%ﬂip?ifév%n An deypRiDey B exsample dfy dn aé?@néueﬁpffrgpent the
I

R e e e o e o O e o R B LAY o mice

and theBAHGerGiRddnkipg cOIETW (rDXibep@idd-fram TDXBR-GERetynt nand orlﬁmnrvylld-type

CD8+T cells in spleen, relative to wildtype mce. This

i ncreased |l evel of nmenory CD8+ T cells was al so

OhﬁﬁﬁYGﬂFH@ﬁ&&ﬁ%&hﬁéHthyﬁRMﬁQQQ@%nﬁEQWR@X@%H§ﬁBﬁI&hd4mm

~ cells in the knockout mce. The increase in pDC

mice monandend preliferationvesay (Ghmes 3/%! lehh paid). nidgwentcerin ¢hd Bmmce of

antlgegorpgees'gg{}réé Qe lsgglggﬁ & etﬁ&en.f ﬁ 8VI@SIP,ﬁd @gregs'%g%g?\;ﬁgﬁgon r&atlven[o wild-
type TEdI@FROEELI0A rhigRIpanélg! Rbla¥R, hitideAgHeschiinibdIM e TIGIT-
m ce was | ess pronounced than in the nmesenteric |ynph
deficigg deousy plegrestinyilatpd grolifergion of widitwceli celisgantharrant ogtent as
r {
antlgeggi{rées%%fg C‘éégfs\if\%reﬁqugg@?é[ 1?12%% (g%&rloed% (}]ﬁ d%lft I)éfnel) c&cﬁIlbmed this

data sugddsth-thafli eillente divagegnatedid shotifepaioni tyt £modiagsm ihO6lving
cells from each tﬁ pe of mce were seeded onto

TIGTk pxpiresset PH0os I \welly: rghefithen omantigenmhigsshiang Gallprpnd further

o e L o gy T B e e e o

propogtinoh athoKIGIE -gafedue tioose Wasl il lyglemtlbydlhudnrrIENy I ls|tBan the

I and bj ected to FACS, sortin
wild-55e gl 13 B3 o] GO RGO O 2y sl bupemateS from
TIGTTRH&MdiER a8l WORI-YBS THRRAS $HoRR d RlYat IFNY H]Ydm" FIIFH%roductlon/ secretion was
i ncorporation, as described in Exanple M.R assays

increaged @ ¢ eﬁi@IM@ﬁ@@ﬁéfrcaﬂllB yeldmdo dhlm‘glld@yneﬁlécaibt WwhdgIL-2, IL-4, IL-
Scli 4 i.cal
s 1L AR T QiR pr CoondRERt b e 8 ol

wi | d-type Iltternates by negatlve i sol ati on (MACS).
T-cel | depl eted Bal b/ C spl enocytes were irradi ated at
3000 rad and used as antigen presenting cells. 2 x 105
CD4+ T cells were stinulated with 1 ng/ni sol ubl e
anti-CD3 (T cells only) or mixed with allogenic
antigen presenting cells at a 1:2 ratio. Proliferation
was neasured on the third

mice.
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day by 3Hthym di ne incorporation, as described in
Exanple 3A. In a second experinent, the MR assay was
w@esobordsesl | dentically, but the CD4+ T cells wWe€EUS2009/039868
i solated from Balb/c mice and the antigen presenting
cells.were prepared fromTI G T-deficient mce or from
m&@ﬁ\;ﬁ%‘ﬂﬁace The TIQ T-deficient nouse T cells
proliferated simlarly to T cells fromw |d-type mce

in a standard proliferation assay (Figure 30A, |left
1. panmkthod b6 detomniningrwhdtieer pﬁ% gnwn@ﬁelhmtanglenvqmcé@ermmawmg,

memdi¥ &) Rlarieln O b e fremng e gl YRGBT 8 Prargiog of TIGIT in

the tesIQAmumt 4l @n@@diﬁlba)nnghbtbabé Léveladﬂdxgﬁﬁm&{ SSEIVITNE a&k@blve
from TI A Tdefici ent _nouse spl een stinmul ated

activagdgiinoEnak T anmemog T dch g\ cril el Tirscalb of R compeinstheavel of
o By 2T USSR IBAE L) & T LR M SRS Gy,

2. suggesihted lpb@ﬂpeﬁldée:loh‘@rﬁfng agdawine geitl 3¢ @@nédcomprising one or more
proliferation by a pechanisminvolving TIAT expr essed

of thecfﬁllwag @MNQafifls an planHie at pm AMINGACHhPGSYEHL GorisgRapding o amino

B

acid ppsidpm f7# o6 hurmfn THEITT b @rdlindet hie h@nto mmlscmtfom@irﬂespdmmg to amino

acid ppyfige 1 pfiuan R eh Skl et skiiRogisRstogoresponding to
amln@f[@dlid&@t?forpfl@dmﬁlhﬁﬁtﬁ@ﬁr om TI G T-deficient and

pe T cells showed that | FNg and
3. Tmtiappfv)'umtdemfﬁ@@nrkwh@mm\ﬂns pohorertadsas npPYRePVRLI, PVRL2,

| ' ce elative to the wild-type T

PVR@eﬁ@Lq‘m;F (?Qeﬁ?% @)225 1L- 5, IL-10, and IL-12p70
4. | awne rpﬁlyb@p'fﬁiertﬂ‘@la@ﬁ%rsﬁ QMkronetheee nypkpedd fveth&@omprises one or

popul ations. What is clained: 1. A method of
more g @p i #ad stledterbiron valiae, isalensne. ard leugige apngping aﬁlédmsmon

r Y4 T 66 I
corte:ond1f% FPoonio 391 ERITRAS4brR Ebisn 1IESh nifl aco BiESihd frqm serine
and tHrébtﬁﬂHEattaﬁ&mlmdmmdil pogigdil candpeatipaiol angno teitl@otifien 5&v€human
xpression of TIGT in a known activated ar nar.nmal

TIGITna Uta et 1 RIERQ q101d RpSIGEQN (Forreéponﬁprg t@éqrrpno agid B9smon 56 of
humaft Q‘T@Pl",'arl&i foﬁ%e LEHEImAb 282 o%ﬁﬁ;h%rr%poﬂigg[o hfidoRid Fisltion

I MMuné ce nomn st an expr 8ssi on
112 of/iros( $)GIT2andm arsmbateicseppoteyfam pieytdarpné sidigrasme at an

. am.no acid se ce co ri si.ng ane re of
aming g 8o ey cacae i o Angpo aqid fpsion £ PRI
5. pq%&)b@? (gmrer %ra%dzl &95 WheRM MR RGP piRRSiutth@bofprREs one or
human lycine at an am no acid position

more @turqt@gb@hmqﬁés ctadi fraom i fg@llpwaigt i on 74 of human
Ta T’ aft a r1190I all IF ?ﬁt%{] fram nﬁnea a(l:ﬂd? 1is§§1§c|f§_el a(l)tgaizmH% n%lﬂ position 54-an

cor ries POAI g™t &"'Podl

TIAT, amikh &idbdledtatEfréh s@ﬂ’ln@ziﬁdl’tﬁre@ﬁin@ aP@&irol M position 55-a
corresponding to amno acid position 116 of hunman

TI G T. ghitanting ap@gnipeastd REsiton 3% ai m 2, wherein the

'FI)'I0|GI lge %ﬁ%gmesdt B%B%@b& 21}1:9/ 5%10 pag\é%t%a%hpg‘% Po E%{Blpéslgons 68-

or 3, Vikergydind meinpod ygeposiden 7dydnder conpri ses one or

c. a threonine at amino acid position 112-an amino acid selected from
phenylalanine and tyrosine at amino acid position 113-a proline at amino acid
position 114-any amino acid at amino acid position 115-a glycine at amino

acid position 116, and
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nore of: an am no acid selected fromvali ne,
i sol eucine, and | eucine at an amno acid position
w@orwas@sndi ng to am no acid position 54 of huPErUS2009/039868

TIAT, an amino acid selected fromserine and

t hreoni ne .at an am.no acid .position cqrresponding.to ..
wherely{h JuncEing 61 ABHN G T POTRRYFOTFEORE b (F Ardpn ftid ggsicions of
huma@®TI@M no aci d position corresponding to amno acid

position 56 of human TIA T, a threonine at an am no
6. adiwcthodiof deggarmeiomgesiptirdiariest polyaentnts ine intnpos pf tho A LP1amily of

of . human TI.A T,. and.an am no.,acid selected from .. .
polyp Eﬁ{f&ﬁ% FAPRHY R Alsing (he ST add SEHens %gﬁ%‘g’lstop%&eﬁ’{lfi%wlth an
aminCAVid SRROME TOnt Or MG ReABEME o @l LTI 30 fHol ypépRdes and

TIGT. 5. The Bol ypeptide of claim2 or 3, wherein the
assesshitd Wip OPERRS o @psanee inctbahist BAlgpeptide gminggced saqueraepfany of the
aminosé@%goatsis%tsfoftﬁlfﬁaﬁg2f romthe following: a . an am no

aci d Serected rromvaline and isol euci ne at anino acid
7.  p@sintthod f&ddanifaini pac at ndrsSbmdts df tHeONLE piotdie famidy by
) threonine at amno acid posjtion 55-a glutam ne at
identiGn g profednsinBs of Mee spguctse databages vihgee aningssid segpences
compﬁze'eﬂ@é’a]s%ﬂm tRCAHinBlacRRGE sQffofdQaiagh d POSI tions 68-

73-a glycine at amno acid position 74; and ¢ . a
8. t Anasvihted agtnt At spccaftdatly prtsiatts ovithldi2-cama@tricomseaeid r

sel ected from phen Iﬁh)a inle and tyrosine at am no acid
substapfially pfjyeryeg reglons i i etg‘ﬁ’l1 Yami™ r%:/ICi d position 114-any
9. anhBaedftiofciaim 8MvAGeRGhE aR® i dnoitabbrisBothY €k f8ssin and/or

am no acid position 116, andwherein the nunbering of
activityrnd aghlihtnzibi membesi t i ons corresponds to the amino acid

pasitions.of. humapn TIG T, 6. A netho determ nin
10, B me e Pt U Porpiahe i Peefy TRy s b Bk
inhibifc@Md MhditoROANBERY bOasiceRBRdisd Mepnadnt Gibr&d, ihgtafdmen
~_acid sequence of the test pol ypeptide with an am no
inhibiggry gueleigaeisle ancbin BRDIOFY pAIVREPHEPDer s of the TLP family

0 | S C
1. P THERLABERAER, Btk AYREIRRE SR GREREE BuREp RIRARER acivie
of a TURefamily Meenster ds as set forth in claim2. 7. A method

faor identif in% one or nore nenbers of the TLP protein
12. 1 dhe pgenb of plamd | £ Yhsiginshoreenhis SeigctsA drogt ahpganizdiagribedy or

. . . C .

R e e B A PO RPN, £ S ool gr kR Lin that
activates A6 € dirdgentd RVHRendpeTiGliToatrioplliiat sgeding medisted e PVR.

re conserved. or su(gt ntially co ed, regi ons. of .

13, ripretiat o} a0 G5 TechRg Ok O T MPHETCRRGS by fontactin
a putatil€ T@Q%ﬂ?%&ﬁbe@ BERAGH Rtwiflf tht REcRoPERER 8ARd A ATning the

- activity of a TLP fam'ly nmenber. 10. The agent of
binding fithe ggenitrethe pntatihe ThRtfagidnimsmbcs sel ected from a
14. S rlnlethrorg lfo%cnl’llloc?ulating immune system function and/or activity comprising
modulating the binding of TIGIT to one or more of PVR, PVRL3, and PVRL2.
15.  An anti-TIGIT antibody or a fragment thereof comprising at least one HVR
comprising an amino acid sequence selected from the amino acid sequences set forth in SEQ
ID NOs: 23-28 or SEQ ID NOs: 31-36.
16.  The anti-TIGIT antibody or antigen-binding fragment thereof of claim 15, wherein the
antibody light chain comprises the amino acid sequence set forth in SEQ ID NOs: 21 or 29.
17.  The anti-TIGIT antibody or antigen-binding fragment thereof of claim 15, wherein the

antibody heavy chain comprises the amino acid sequence set forth in SEQ ID NOs: 22 or 30.
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i nhibitor, an inhibitory antibody or antigen-binding
fragment thereof, an aptaner, an inhibitory nucleic

wa@eood/12as8gl an i nhibitory pol ypeptide. 11. The BUENS2009/039868
clain18 wherein the agent is an agoni st of the

ressi nd/or, activit a.TLP fam | er. 12. .
© 4 HHOKF antfogedf ne Vigdiing frﬁ%malgéﬁ%re‘?{fso%go Bcksediferein the
antlbdfd%foQh%ha%QéH}hﬁﬁﬁg tHRHhiRO AYid Q6 @Héé &8 fort ME@ 1 mmmbr 29
ereof, an agonizing peptide, and a small nolecule or
and tlpraotlbq)dy hdamy chain compeses ThaGiTinpjanidi sagueange WFﬁOIalmdll 9Q ID NOs:
7 AT intracellular signaling nediated by PVR 13. A
°TR¥t hod of identifying or detecting one or nore TLP

19. f qle'aﬁtl-fIQG’DE histidoMy G Bitaschibigdidg BdE@bhtMBerdd R ffcddiinl 15, wherein the
menber pol ypeptide wth the agent of claim8 and

antibagetieseieaiechiommehusianincd gnidrodyne chigueric anabadyea hispedifiy entibody, a
hetero:c%%/ S&u%%tﬂah‘éfb §d an }xﬂhuﬁ%t hOd for m.Dd.U' ating i mmune

unctron and/ or "activity conprising nodul ating

20. t ﬁﬁe lahﬂil-dIIGgT aitibbld o atittzeasténdifig ag@emfthdves, oﬂ%\dﬂhﬁlS afhdrein the
15. An anti-TIG T antibody ar a fragne

at lea%t w@? é‘éfR Baesis0ig identieal s pn PR eri)r&lblmnwsqf §§%¥P NOs: 23-28

or 31381 no aci d sequence sel ected fromthe am no acid
sequences set forth in SEQ ID NGs: 23-28 or SEQID
21. NOhe aB-T36IT d@ibolher &magmeiitlthdrdofarttcldamdid (nrr17 wherem the light

) n- bi ndi ng fragnent thereof of cl ai
chain A0SR RS9 COpHI S RETP tEpacres el Do gt © e amino
acid s§<ﬁﬂ:ﬂ§&%@t Reth ih SEQD ROSER b2INSB 22 8r 30 %sp%&we%y The

anti-TIG T anti body or antlgen blndlng ragnent '
22, t Iz%emethfod of modaiatmg B CDAFErRY R intpractzon dnslduyr Glo26-) V&hatamaction

compﬂ& E(Iiéle Ssrtétg% rénealg a5 gﬁl‘tlé :Ja%na%%gﬁf %fb'%]g{ﬁgﬁqipr%ss%g&dd?or
activigNbi Geartionek BgTIGHmmsmbﬂ Qh@OF ad@ivit§ i@l R b2 in WA ei n
the anti bod ht chain cogyrlses the am no acid

23. sdhastho tclaﬂmrgz}ZhwhﬁreSETjGI U@y agonigt oy TIGET grpresien and/or

et b R B PO SR oo e E DR PP on i

inhibiggat i body or antigen-binding fragnent thereof of claim

15, wherein the antibody is selected froma humani zed
24 adteBesded of ¢ iﬁn PACIeHE #hHggonist B $[&ldi SxPECSsiAR pRayactivity is

admlrﬁ?;[&%a Ghé® %@Iy% pVRrblﬁﬂgpngXn a@(ngr @0 CWEQ&QCU&QIS stimulated.

e anti-TIAT anti y or anti gen-bi ragnment
25. t Remethbd of moldaiatmgd ﬁnmm@cé] fmntﬂrrm ad/dreasgtityobyemeiRatisg TIGIT

0
and/o%% ?e%%%\eégnb%@ﬂgrggcbg%gftr élrn atmgﬁé Qﬁ@?e I%s?grt%hng mediated
byqqgntbggg%tgm\ﬁ{agnent t hereof of claim 16 or 17,
wherein the |ight chain and/or heavy chain conprise

26.  affhpedriddfsdquelic ederin the axdubongiivdsrdasial or mhtﬂh@ng

prohf%@ 1011 ?Ia ot dorsn? g%ﬂ&z@%g%t I%ﬁ@ﬁﬂ%maﬁ%gﬁp%% r?Iease by one or
more MUh@&dmg)yare@ﬁ)agﬁre RV innkie6 € tn Ao g/ TAGTR, £alBnHBVEt TIGIT

I nteracti on
expression and/or activity, an agonist of PVR expression and/or activity, or by stimulating

intracellular signaling mediated by TIGIT binding to PVR.

27.  The method of claim 25, wherein the modulating is increasing or stimulating
proliferation of one or more immune cells or proinflammatory cytokine release by one or
more immune cells by treating the cells in vitro or in vivo with an antagonist of TIGIT
expression and/or activity, an antagonist of PVR expression and/or activity, or by inhibiting

intracellular signaling mediated by TIGIT binding to PVR.
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conprising admnistering at |least one of TIAT, an

agoni st of TIGA T expression and/or activity, or an
wapiagomsst of TIG T expression and/ or acti vi t RCT/HS2009039868

or in vitro. 23. The nethod of claim 22, wherein TIGT

or, an [ of TIAT ex nd/or .activity is.

agoni st r essi
28. amlﬁﬁhg? 8?8@“%’&8 i”hlén%?@z’%s B)ﬁf‘@ﬁ“g’& IO AT OPT PRevo
TIGnC@%gEME% dﬂﬁl@ﬁ?%&ﬁ@ﬁldrﬁaﬂdm}'a@h%%d an 3goms%% PVEL B9feRfon and/or
claim 22, wherein an antagoni st 'of TTA T expression
acthl‘e/n d¥ oy steoulpting wtraecllathrisrgnglieg mddiated bwﬁl"debeH@I%\lR PVR.
terﬁctlgn and/ or_the 6- PVR i nteract%is..t o in vit
Sf 9§ nchsing op MYHYHTRY an AT PSRy, AT tpring in vitro
or in xflUdSl 6h bBgAHIG 0P TIGTT EAPréyidAYan iR HEtalifyNgh dt&dohiABEPYR expression
PVR expression and/or activity, or by nodulating t

t he

and/of gativiy egn byl ighibyingrairacelulseizatlag rbfgdlaltp@srTBG}Tdblﬁgmgéo PVR.
P

e N

immu@é cehey ﬁfodﬁl@t‘lﬁg (N 1GI0IRCY R,‘ER leSprogsigar aidndrl aativie ﬁhr\ytro or in vivo.
)ftokl ne rel ease by one or npre i mune cells

lea ety Hfelam 30 Whﬁrem progtigmmaiony; Gyepkiie moehrccfamr is %tﬁnulated
B S AT g S e
antagatistrafPMR exgprésstonacdlol attaritys Dlghfgainihl’ugtlr[@mnad:eéluildnylg'llihlﬁngedlated

i.ndi to . 27. The nethod of claim25, wherein
byTI{jhﬁgﬁ@g@I ?%Xg is increasing or stinulating
32. POk inf@it d fRMiR 300 e Rin FRIAlakMHGE GRIKif Rbduction is inhibited by

proi nfl ammat ory cytoki ne rel ease by 6ne or nore inmune
admlm@taltlgn l@ﬁ an pgantistiof THOE egir¢ssionandior pgivaly, dmagonise ohPVR

of TIGT ssi;pn and/ or act.ivit
expre SRR SRh Ghy. By MEbPaGER RSN AR by ARptg Yy T
bindidg¥BIRWR.i ng i ntracel | ul ar signaling nediated by TI GI T
binding to PVR 28. A nethod of inhibiting an inmun
33, r dspethed obytirgalding EREr phegphasylatien endder iptacellylgr tmg@hlng through
T
e 0 900 3 o T ToBHRLSREL ARG BB ML Hor e
cells with TUGHL, ian ggoristroddeGI Tibgiresicgraldion gctivdt, at adadopnistbEP VR
binding to PVR 29. A nethod of increasing or
CXPros{MANdARTiaRYviSh | mune response by administering in

\;iﬁt dl?@thga of Bia F?%sfi)nga{h 1%1{119&01'&&%& &lgealé gla;[m %6 Eﬁéﬁiﬂ) fhmune cell

or activ an antagoni st o ressi on
respoigedih asulgetti coirtpyising rasdeysingthielsixpresgon md/mhlvmy af TIGIT in a

samp SR S R e e ST R BB S e oI o eference
amouﬁﬁ/dfql’iG'FF e%@%&tﬁi Ao fab @HAGY thEBMBENGETIGRY cXRE At dndhr
R expression and/or activity in vitro or in

acthlm m@ sa@ple frore ametthelcubfece| ai m 30, wherein

35, P gllflgtfhloﬁ stggsrg ﬁg (s)ekvélljl?yn?fr azl)lqylf LN lla’?eg ({1%‘ea§e T Laﬁllng t‘[0 %l?errant

immuﬂié RUTreSpdtse sba bejétfﬂd()lﬁfmﬁﬁg héébisl/ng 88 cRft g indiorAbtiIMFo
expression and/or activity, by inhibitin

TIGIT it & wewile (iparthe peneat iand cmmrmgéae @yprﬁmsenmélg% artigttf TIGIT to

a refeF }{Ele lﬁﬁ‘unt-mq”lw ggjtq%ﬁgfoncalna}o a%ltfm%ﬁeeétﬂ%lﬁ}t &f ;Fé%l”]:b%/xpression

anmat or uctron 1s i
and/or act1V1ty in a sample frorn a normal subject.

36. A method of preventing an immune-related disease relating to aberrant immune cell
response in a subject comprising modulating the expression and/or activity of TIGIT in the

subject.
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adm ni stration of an agonist of TIA T expression

and/ or activity, an agonist of PVR expression and/or
w@eavuedeys or by stimulating intracellul ar sigpel/Uszm09/039868

nmedi ated by TIA T bi ndi ng to PVR. 33. A nethod of

st.i rmul at,i hos Iatlonad/or intrace| l.ul ar
s IAglﬂﬁﬁhPa Q??rﬁ? Hwﬁ I?Sﬁ eﬁa‘f%9 ?Ihl%fﬁgnea¥e?q%%4 gisease relating
to abén'lmh%n&&l defl r@@ﬂﬁgé il a%b}e@@@ﬁﬁﬂfgnﬂg‘rﬁo&ﬂﬁng th88% Siession and/or

imune cells with TIGAT,” an agoni st of TI
acthl‘eoqfer&Tuntharsdbjmt activity, or an agoni st of PVR

expressi on and/ o act|V| nmet hod nosi n
8. B ARG o iy Sl R edel vutten g TR BGafhi AR ected
from FRkiksik,@SMARS SnflimMatotPhOOEl AR drdafgerassessi ng t he
expression and/or activity of TIAT in a sanple from
t he subj ect and conparing the expressi on and/ or
activity of TIGT to a reference anount of TIGT
expression and/or activity or the amount of TIGT
expression and/or activity in a sanple froma nor nal
subject. 35. A nethod of assessing the severity of an
i mmune-rel ated di sease relating to aberrant immne
cell response in a subject conprising assessing the
expression and/or activity of TIAT in a sanple from
t he subj ect and conparing the expressi on and/ or
activity of TIGT to a reference anount of TIGT
expression and/or activity or the amount of TIGT
expression and/or activity in a sanple froma nor nal
subject. 36. A nethod of preventing an i mmune-rel ated
di sease relating to aberrant imrune cell response in a
subj ect conprising nodul ating the expressi on and/ or
activity of TIGT in the subject.37. A nethod of
treating or |lessening the severity of an
i mmune-rel ated di sease relating to aberrant immne
cell response in a subject conprising nodulating the
expression and/or activity of TIGT in the subject.
38. The nethods of any of clains 34-37, wherein the
i mmune-rel ated di sease is selected from psori asi s,
arthritis, inflammtory bowel di sease or cancer.
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