1 Ruman 3nt1-LEN-1 Neutralizing Antibodies as Sel ective 1EN 1Pat hway
I nhibitors This application clains benefit of US Provisional

Application No. 60/419, 057, filed Cct ober 16, 2002 and US
Provi si onal Application No. 60/479, 241,4filed June 17, 2003,
publ i shed as 5 US 2005/ 0004353, FlIELD OF THE | NVENTI ON The

invention relates to human nonocl onal anti bodies that bind interferon
gamma ( TENT). Corgosi tions and nethods for treating di seases nedi at ed
by I EN-yare al so S-S HN-y BRI Nk wer.e
originally named for their ability tgﬁtﬂﬁfﬁs%%&gmé{ﬁy@%vaﬂwﬂ@m on
of host cells (rs3ae andl, Li ndenman, 1957, Floe. R Soc. 147:28-267),
Since their discover " RPYseH i penpfis wb &6 Provicdah Lophiti @i kOh o §51, | Y
. . - . . B : T 2 Mled

have been i dent iGebR1anR00Pand HS Previsonkaiapiio@bd. 6ol AF il ad]gl t]10n to-
antiviral defSendis2obambash ng cell growth and cal'?' TN tA2003, publisted as
Interferon types /F-N-c4 151FN-o, and IFN-r are type | interferon and
bind the type I IFN _receptor, whi e If interferon and
binds the type IT | PRF PEREm s o Rk honocet: Alhodide WAByinGRARESRS ReS
51, 3: 2489- 2499 @m@mngmmﬁr@—maﬁmésg@ggd' CE.ﬁrf i ve-ﬁl T ey
proteins: EFNGRI and | FNGR2 (subunits 0 th’é BB S deedpt or )

I nkl, Jak2 gpd the transcription factor STAT1 (Schindler and Danen,
201995, Ant. Rev. S;n(t)c?rt ron.st: 621- 6SHACKHGROUNSt at, 1997, Anna. Rev.
i nananot 15: 563- 591 J"FMIAFNG were pricirally navhicd o QPSR o Il .types,
except mature efesheelicGeesad Eaghain, B8 po6H §Jcb§5-?z]eﬂgg%m ‘Eﬁlrﬁal még’\?‘,’
i munoi ,  11; 57 Imfalel pememb@kds tre K ARG STATL DT it e1° s “Rerdicadeownen. 7
si gnal i ng. additionmanﬁm&éfe ul ates g Varraidgrigd wih sireny bioladical roles in
functi ons, %Jcr}ﬁﬁglﬂggt'w ral” T eSTOTE & srovtbiend il dwtuinity. Bt RAE N
response, and tunpr StpBHESEFE Wpe Kindfebishld bt sRROFR TG o8 Mﬂl’é%}iﬁt
ot hurnan di sea$®8 Il impipon artdibaiserhd tpe A INE Rl phRE A o[ OL agen s’%‘r‘?at
can nodul at e tBeohi ol ogi cal activity of rFlIi?y. §%l{ll\}l& " RespS8:2480-
* | NVENTI ON TNy LiBhafe ol SL as&g,ct___t*he invention provides an

i sol ated ant L;gggx &p’a? slge G al 1 RS RetPr @ ns: IR nd IRGERIELGLA0 2
heavy chai haV g . G- e aed & wegimacee QIRTT @R of SEQ 1D
NO 36 or . & valPant o fespieen wenas:; basiang, w05, Al §.2R N0 gf:l e
substi tution. IFN-receifinesd oy ah ol A3, REQVLIES an | sol ated EhtHbody
that specificalshy Ahnde, tmm&ﬁ!\'ar%gy _gggpr' erg &0 Y e andCER b,
having an am ng.agi.d sequence at (é"}‘ B ni*i £FAT8 roeinamuvak mat, of

SEQ I D NO 43 having a single amino acid substitution: or (10SEQ ID

NO 44 or a_yar i ant "0 " e Gf Hidodhantnashndsud 23 Gl DO, aci d
substituti &h. Immune response, and tumor Suppressian, and IFN-y Pp“m- cgf grovt

. my mediate a vardety of hy ;
Thus, there is 8 need in the art for agents that can m man diseases.

odulate the biological activi ty of IFN-y.

SUMMARY OF THE, INVENTION
In a first aspect the jnvention provides an isolated ansib

comprising a heavy chain CDR3 having an amino acid s

(®  SEQ ID NO:36 or & varjant of SEQ ID N
substitution,

ody that specifically binds to
€quence comprising:

30 {FN-y,

0:36 having a single amino acid

The invention also provides an

comprising a light chain CHR3 heving an
35 &)

substitution; or

(®)

substitution,

isolated antibody thet specifically binds tw IEN—,
amino acid sequence that is: ’

SEQ ID : i
Q ID NO:43 or a variant of SEQ ID NO:43 having a single aming acid

SE : i
Q ID NO:44 or a variant of SEQ ID NO:44 having a single aming acid



| a The invention also provides an isolated anti body conpri sing
a first amno acid sequence that is selected fromthe group
consisting of: (a) an am no acid sequence at |east 96%identical to
SEQ I D NO 6; (b) an am no acid sequence at |east 93% i dentical to SEQ
ED 140:10; (c) an amino acid sequence at |east 91% denticalto SEQ IID
NO 14; and (d) an ami no acid sequence at, | east 98% SEQ | D NO 30;
wherein the alignnment between the first Yni no aci d sequence and SEQ

I D NG 6, SEQlID140 10, SEQ ID NO 14, or SEQ ID NG 30 spans at | east
50 anino acids, and™msntdaalse h'@‘/!@ﬂtrllm}!d:ylaﬂWyBju{}ﬁnggﬁqﬁ@L&d)geqL%w

| FNI . Thﬁmsard@datﬁbﬁiheglo%ms O{des an isolated antibody
" selected fromthe group

conprising a first gmno acid
consi sting ofi (a)eg am“ﬁ‘gm%‘?d(sfmgﬂﬁ h@éi’ﬁéﬂdent@asqswwoa@nu cal to
SEQ I D NO: 8; (1, an @ni ramio idsegenerreleasetsvdideamil X3 a@AGI cal to SEQ

| D NO 12; C) &) arhafindGiddeSQeRs . 3 nt i caI to
SEQ | D NO: 16: gné e pgl'a't'du’!éuﬁgz SE%@IQq?

i dentical to or ((Q)I D%g‘{l]m%\ﬁﬁg?‘%ﬁahc?“r?é% FRENEAE bet ween SEQ I D
140:8, SEQ ID NO 12’ erafipih JigEmEn(hetven the Girst ESE@amdqu&Ab@araJsp,QI]ﬁNbfgeSEQm
first-atniia; miwsﬁbmmmeorsaamN@Boépﬁﬁ&tlué% NpTe! and

wherein the anti bodye,&g&agﬁb@ ‘é IIZ y e i nvention
al so provides an isol.ated nt| th’allght chain CDRI, a

light chain cra2, a I1Tghe é’f“ﬂ‘dm"m&‘ ey conprizing 2 EBRino aﬁdh@@){c)g
chai n CDR2, aﬁﬂe%dﬁé‘awgrelmapmmttﬂﬁ)ﬁﬂ wherein the heavy chain CDRL has

the am no aci d sequence Bfinoaki n CDR2 has
the am no acid seqyenc %f.n SE Eh@nééqea;e@ ﬁ%ﬁhﬁ@ﬁ&g_ﬁgﬁ CDR3 has t he

ani no aci d sequence of ~SEQ 14" "%F”%EE%B““E‘&U" IDNO:12; the |ight
chain CDRI has t hé%ani HeEerdd eeureridec 874 BEQ:1DNOIAR: 1@5@ | D NO: 39,
or SEQ I D NO 40; t(He |anghrtnoedmequm@DE&aﬁamfaéa€ca%ﬂ%§Q%§ tEequence of

SEQ I D NO: 41 SERerkimd 4
- ac le sequenc e;)r;&o %@d Eﬁ&%}%aff: ziimnﬁl?l cﬁg ?’lgﬁ m@ﬁg?" hR r%ﬁlgrlgg’]d%o% an

bind speci fical] ans at least 50 amino a¢idy, and
1erem the annbody can bind specifically to TN,
The invention also.provides an isolated antibady- comprising a light chain CDRI, = light

chain CDR?2, a light chain CDR3, a heavy chain CDR1, a heavy chain CDR2, and a heavy chain
CDR3, wherein

the heavy chain CDR1 has the amino acid sequence of SEQ 1D NOQ:34;
the heavy chain CDR2 has the amino acid sequence of SEQ ID NO:35;
the heavy chain CDR3 has the amino zcid sequence of SEQ ID NO:36 or SEQ 1D NQ: 3
_ the light chair CDRI has the ami id
( 1no acid sequence of SEQ ID NO:38, SEQ ID
. SEQ ID'NG:40; R
the light chain CDR2 has the amino acid sequence of SEQ ID NO:41 or SEQ ID NO 42;

the light chain CDR3 has the amino acid scquence of SEQ TD NO:43 or SEQ ID NO 44;
and

the antibody ean bind specifically to YFIN-y,
The invention also provides an Jsolated anfibody comprising

(=) &) amino ac;d sequence comprsing SEQ ID NO:6, SEQ ID NO: 10, SEQ ID
NO:14, ar SEQ ID NO:30, ora fragmcnt of one of these sequences and



The invention al so provides ari isolated antibody conprising (a)an
am no aci d sequence conprising SEQ ID 140:6, SEQ ID 140:10, SEQ ID
NGO 14, or SEQ ID 140: 30, or a fragnment of one ofthese sequences and
b (3)an am ne acid sequence conprising SEQ 1) NG 8, SEQ ID NO 12,
SEQ NO 6, or SEQID N3 I, or a fragnent of one of these sequences,
wherein the anti body can bind specifically to I FN-y. The

i nvention al so provides an isol ated pol yAucl eoti de encodi ng t he

anti body of the invention. The invention also provides a vector

conpri sing the pol y#uclsakinteci@beqieh@ dof K . further
aspect the invg@_tﬂ;'gpsgg@}?bgﬁ%r&hosﬂ?of%eﬁﬁ%o%g? ?\Iiof?’gs%%g) @gg#O$H£
the invention, Wne%i N the oSt Eert Pl ABE %8s ht in a |ive human
bei ng. The i fVEHE Pt Hrdomcfiedy m IMet.hod of produci ng an
anti body conpri si n@bcimveion islig piotiges RO Sblak@hdiyn@iecfiddCnd i in
vitro. Andetiiohher aspect of the invelﬁltli( on is%gtéogﬁc{)%%m ?JSr?fme
conprising a phar rr?lgeuti.cal |y acceptable carrier and a

t herapeutical |y ef f SCTEE" LABRHEES o FecResorprising beigolyoticlbie of tRvmeadtiooN.

The invention al sofrefghesspead tesieventon thheidant hOEY @fwitifleml WEPLEQR 1N

t he preparati Givemion ahsBohORIRA S | | subj ect suffering from
an 1PNy odi ated g soaot . oL EE s B8 €7 \ENT! O

In the description Lnt ?'fsalsgﬁré%'fl?flﬁ‘é 4 Preduriag Brredodysymivieingaitiein e

subj ect nat t ¥ FACThEvEEien ipirri n The scope of the clains of the

current applicati of.furthizatspestUdd] (BE fnvdi@dt BT A di | ]

| denti fiabl e b&q&“@@iﬂ%@ﬂ!ﬂ§lﬁ%ﬂe§%;;@ﬁ'§c9% Ba%t}ggf rhggnpggg% %tp Xﬁr_'ﬂa"%\‘.]‘fa{hf ng
i i etined ot HE™E AP of e iqvetion.

into practice thell}ur?l_\ggn%log a _

appl i cati on. _ R TPRFENEEEH T HepA Hie yativedy of bsinteptionimiboireaaton of o
ant i bodi es t hEfIBMAHRPE Eatng e ebicd noring fioh ENEN-yarRdupREyReC| eoti dcs t hat
encode them The antibodies nmay inhibit or nodul ate at | east one of
t he bi ol ogical activities of L d can be useful for
ameliorating the gf‘&e ts._of_‘?‘%;@b@%ﬁ?%ﬂ%%mmww so provi ded
by the invention at& RHF s spesifirasion igfatency machu e dead €jem e PGk LG
into tell cul Vitirehnieieal bhdamootond onat eafthitoRO8e i@ midiSldiMENt5LON-
The anti bodi egendfiable lbea paWesRiikPR 12AR HEMNIEEH] Lfor Lreating di seases
medi ated by TEhkeYim ule@laﬁn%ttnﬁsi n@spects, dastt P&e Spurrahiteitsduyension as
optionally nmonocl gnal anti odl 68%nd/ or human anti bodi es, whi ch can
conprise a heavy CIAVEtacadly refeshito mobraion] antibodieahan bibd Ve imbREMY, QRS BT N
conpri ses an Fabusketidesitu: sede et abasis@tes fF §lbil @ «oRRLS NO, ZE%r an
ant i gen- bi ndibipgion aamitiés NG QOL:6 8L hkad YNGLEQRal , | [ oBtIT A*

orating the eifects of IFN-y mediated
fragment thergRotes Also provided by the invention are hybridoma cells that produce and may secrete into

tell culture media the monoelonal antibodies of the invention. The antibodies of the invention
can be useful for treating dissases mediated by IFNy,

Int certain aspects, described are antibodies, optionally monoclonal antibodies

and/or human antibodies, which can comprise 2 heavy chain and a light chain, whezein the heavy



In certain aspects, described are antibodies, optionally nonocl onal
ant i bodi es, which may be human anti bodi es, conprisinga heavy chain
and a jight chain, wherein the heavy 5 chain conprises an 101, 1'02,
or an 1g&4 heavy chain constant region. In sone enbodi nents, an

anti body of the invention conprises an amno 'acid sequence of the
'gel heavy chain constant region as set forth in SEQID NO 2 or an
anti gen-bi nding or an i nmunol ogi cal ly ftuncti onal i mmunogl obulin

f mgment t hereof. In certain aspects, antibodies of the

i nvention conpri heavy chaip and a |light chain, 10wherein the
vari abl e region _%%“?ﬂ‘gjgﬁégﬁnyuéﬁgfwuﬁ%ﬁﬁ@@ﬂﬁwIaﬁiméorachnﬁgaeﬁﬂwa; as
set forth in any™g{eleniinciqet nuo@ERLE Dehak tdds;, SEQ | D NO 14, or
SEQ NO, 30, or an arit tegémaspect)ideHbardhfHadids WERR i Iy functional

i rrimunogl obul i Renfes RGTR At DAESQS ek O1 Q r a el ?rgh_&?h%%ulgoéﬁ? chain
vari abl e regison gom rinsesr‘@ %én hE TReT g SRy rhiad a des epinfsgeinttt wrawny
of SEQI1) NY & §%@ TONE !+ 185% oxgpdpGiibeancehai @nstapt reSE QIR N0 dRents OF
an anti gen- hi ndPhgTSrY A e pEoionnumci-oaisamb i skuwnstds SR Ak LW SRal %g%ugl in
fragment t her eofegiod & sactohintin o@D BEPLEGE + he %avy ¢hal n conpri's an
amno acid sequ%&g@%ﬂiﬁ%%?%‘%é‘“ hein ﬁﬁi“‘%‘?‘mgi& E45 2Rycpmegiglogically funetional

SEthitiNth-1.9; 'SE \ of 'SEQ I D NO 32, or an antigen-binding
or an i nmunol ogi cal I'y PR oidbedienerthe dnyintinishigise & @ RRn ol £EEQEam | N
still fardiéf a¥fseintie varablerciinghithe bhagi mamﬁﬁrsés%mucﬁ%gm dsc‘f:?‘Q .
sequence as Setﬁﬂﬁf@fSEQﬂ)l’NCﬁB,}SEQf]])%%QIE,@E&lBN&B% o§ I UL , ocQ'I D
NG 22, or SEQ dilddgordRinl¥dorogonty Rhendily ANt | %en'-_ indi ,_ég OO+ 38, or an antigen.

i mmunol ogi cal | y,funct | onal nnf(nnog'f"loﬁrlﬁullﬁ" cbplinZaerpent theren® dreqifer aspests, the The
i nvention al soaa(sr ov1 des an PHBEPTES 2 fefeo Wil rreicanp ecicEieat th ynylaDssoRBhNvOY |
wher ei n t he hedyyERHRINP: d&niHQ Be¥oaléeassq ahaon sy agi Akl e,[_ﬁ,g]ngrgr .
conpri sing ¥h dmmwolosielhdiuseeil eateodbuh el ti;,Qer r}n%ﬁﬁ | P NO of an
ant i gen- bi ndi ngWWﬁﬁséﬂmwmeﬁﬂcL&Jt ncti onal "1 ilnogiws e heaps
fragnent theat Qgoapdol genrlgh_gtﬁ) chal n c%#ﬁ_ﬁ‘h"s"@é"féﬁmﬁ@- IZHEAD-Marisabl e
regi on conprising an_ ani nd a’oséﬁﬁ’éﬁ‘@é“g&sbi@m of @ stnkdurioRzi S dih dao MO

8, or an anti g&PTBPERET Geament Absrcptivrin bl fogbrcasdy thE HRS LilaR
i munogl obul i n*P¢BgHeTes st heriesd of SEQ I NbIYGRK RIS B %?q “the

i nventi on @PSoNPr @Y iefles vagk biheg &sanqlqguniolgg}uaﬂoho%i Cal Toy- Farer S

i munogl obul i nudkg@gnent s thereof that can birnd SHEt mrpedobylin fagmend/ or
i nhi bit or nodul at g,h;t‘.hve 30 Dbiological activity of 1ENy, conprising a
heavy chain and a I'PgRE™CHLR Rrovidin enibadies dat bindrp@ifiyalip BA,GABRL HSES, A
heavy chain vaﬁ?'ﬁbﬂ“@ﬁﬂ%ﬂg}?m?haiandimmti@icangﬁmgang,gﬂym@%%j L var | gb _

regi on conpri s#Q D ¥OguenaR dmhdlohas @y 835k, 800 8% ot 8fein
92% 93% 291% 58l 1 2¥hna Bl Hiee J300r 01 about 9eEtH &ngtipre) irrmestsbatiani no
acid sequence a§ set forth 1M O TR lieks shajgveriabha ivgien cvmbiiig ko gl
chai n conprises a 1ight “CHEf® FER TR MCe 8+ @gh @figenait@ingdoe e infhudoRiBicdnl, 9Nt
chai n vari abl "y ipmuBRlobinficnse Segorsequence that has at | east gO%
85% 90% 91% 92%n c@3%espRdYhc 1D %.vi9l %, .3 98% or about 99%
identity tot h&n@@gggin%%§%%ﬁé§e&g ?mge%a_'%%"rd FHEOF HspRtpeioply @eton:
wher ei n thg anti b‘%gy intéracts WthoPRE goifically to pdor inhiie it hoaitarf we t her
provides anti bOGres  t NAP* Cai P theayy chaiela st cHaldPuiRie@l QAL AN o
activity of aﬁﬂ?%?ﬁsslpf@uﬁﬁain@alablymb&mdd&,&mtnlﬁ\é-hyawmgl;meniabq t he heavy

chai n conpri sesudcclingnya GREHA, o, VR, ﬂ%léé%rgg ign co r;ﬁsff & SRR o
aci d sequencessis sl o AL Lhd 0:,SE ke 10, % B 2% PHe A% bmibiung or
an i munol ogi gal I% unctional i TG FO Bk inSERrIBGHm 6! antl Meaaohs 1@and

COTPFT Seghtarhpin grinble hegiom audiivbeada] Bie MG B GOIR! lslng an

rises an aming

the Iight aghafr‘i" c
am no aci d°seffinenees sagensetat fud b1kt s0v;, I54) 9082 NP 0242620001080 o, o

anti gen-bi nding or an inmunol ogical l'y fiut c%}?’ogr%"f 9%’%%%%36@9%&??%
fragnent thereof. 10l n certain aspects, the invention provides

anti bodi es, which can inhibit or nodul ate the biol ogical activity of



The invention further provides antibodies that can inhibit or

nodul ate the biological 20 activity of and/or specifically bind to

| FN-y, wherein the heavy Chain conprises a heavy chain variable

regi on conprising an am no acid sequence as set forth in SEQ ED NO
30, or an antigen-binding or an i munol ogi cally functi onal

i nm unogl obulin fragnent thereof, and the Iight chain conprises a

| ight chain variable region conprising an am no acid sequence as set
forth in SEQID NO 12, or an antiggn-binding or an inmunol ogically
functional inmmnogl obulin fragnent 25t hereof. In certain
aspects, the invention provides antibodies, which can inhibit or
modul at e the o} ol Bkt K8 a:;fgjumoq&au@mé@mmsiqm@dwwmmg 0

I FNI, conpri si a heav ain and a light chain, wherein the heavy
chain conpri 3 n variabl e region, and wherein the heavy
chai n vari abl e r &bt ovetico fipihé Prosiden agtibeglice fhateran inbibit prepdiete he bickogicl0%0
B5% 909A 915.%“%%&%%53@; Piho 9204, RRH e Hky 38 Yoyl amrchE%sa;%D ©
identity to aci uence as set.for

50" and wiier TR ErgRit ) S R EnBRe 85 wrfh b DA ads ity
regi on, and M@m@rwm@obvwm@wmﬂmmm&amwf@mmewa
sequence t hakorpass t|cﬁ&%aﬁﬂ%lon8ﬁ%m&gﬂ/am938{dw@ﬁ%ns%%&t99m1095%

i R AR i g

| Fbkr. 35The ention al so provides anti bodies that can inhibit or
nodul at e #he bi OlhogrmﬁﬁimeaﬁﬁkmqufovmdﬂtBGdtcblm Qi Bhibif & eadiliae he0 EN- Yy,

wherei n the Bgavy SRal ﬁamrﬁsﬁyanmﬁm @@ﬁﬁ%@%ﬁ Nérgﬁtgl Onor

conprising an arni no acid sequence as set

an ant i gen- bFH: Hges the 513V BRIRSIBPST R &R el ﬁ‘ﬁ%’{ TSI A %b‘?ﬂbul in
fragment t herlkipfrisiasgionremprisay latequhaithat Isoavfsast 805 8356, PA% 1%, G298 19805,

\{iél ﬁgf e I egbff) o8R8, b"f"z&,?ﬁ%@rﬂbﬁfﬂ&)ﬂ% 'Mﬁ%%&&ué\&la?ﬁfo&%s{aﬁ l nI SEQ
or .an .J no 1 cCa nct] ona

i mmunog! oBul %N‘sﬂgd‘ﬂ‘{ﬂ# t&ﬁia’&‘g‘flg“mal%ﬁ ’5@?5‘6% E’H“‘P’ﬁ%

i nventi on pr dght ehain variakl4 tiegien] comprisep i saqbence ghat hagoas ieksk B004m BI%y 90, B4, 19846.and/ or

inhibit or mogliilbfi 9ssh, b@,a,bmlgmlof:@bmmlueﬁm&mfm%muze udh@RAPded finNg

heavy chain agng%ﬁhbqgwhmm% b\é\@er ein Jr‘jht}ﬁ]heavy chain conprises a

heavy chain v € T’egi on, & heavy. chai n vari abl e
regi on conprises The @W&rﬁé’@“wﬂaﬂ“ W‘l&f mﬁté&sph@!)%m%g%ﬂ@@o}wcgl%

92% 93% 2394%:?:!1er 2R spQiiCelly biRI/HIFNIS UhereDrthe b9y bhaif) Oaptidded Hehviy ¥halnO Lhe
amino acid s |n t he

i ght chain g%%?r |g§°3%§'g§$&g"{1%&ﬁgé%“\%qisgﬁe rgrg @ah% ¥€in the
l'i ght chain P’a@igd’b?“é’mgﬁﬁ%ﬁl@cf&m‘%m%ﬁb‘%lﬁf’w grrepl suddbrdistaheinnat  has
at | east 80Wmnﬁﬁ%s]@ﬂ%mn9€:%lcrgﬁ&ﬁcm&3%gaﬂﬁ%oa95§¥qumﬁ&@ﬂmsm or

about 99% i de@f 41 ¥ LPadkiflRuAHs" Y it Gheblndi SEQ I D
NO 14 V\/nerelﬁgtt%ﬁe ant ody Pt er act s Wltﬁ IFNI 15Tf1e |nve t on al so

provi des Bt 8tk es that can inhibit or nodul ate the biol ogi cal
activity of and/ d cehaimalpestpaigiifvinb@l proyidés antibédids, whichex b}uhtirlmdlﬂwahby chain

gggp(rainigsag E@Iaé{?“lort Gf%@%;(éftbéﬁ&l ﬁgjltg Qr 83%? C}%mﬁ@q or an
u | i

i mmunol ogi caf¥{ Y}iﬁ’ﬁlegfhﬂ'ﬁ’lc Wﬁdf‘gﬁﬁﬁ%""ﬁ’ﬁ g‘f{‘]’gﬁ’d t he
light chain cemprisbiessier wmpivs aeﬂmwﬂmlmumwfeﬁ"/oﬁwéém)ﬁ%ﬁ% an
anmi no acigh SW@M%ﬁsnﬁ,@ﬁVo,mumﬂmdcﬁﬁQo{hmmwﬁﬂeeas%foaﬂm any

ant i gen- bi ndi P%Q%ﬁ(%b@% %Q%Jm c%nfct%&%%oqght tl rmu oggobgll?dl n
€0 A vi des

fragment Ther cert alrn-aspec e&r fiven
©tH%i ty of

anti bodi es, Whirdhthelight chiimyapble regjon PPﬁ’G’EFFS&tWPPe‘*%MP‘dWé%
and/ or speci biwgaish, p3ohiomel 95%, 9b%; 979, 98%, @bt 834 lidentty AR iMinC RaAisQuanitd a

l'i ght chain, \ﬁ]mr?@ﬁh%ﬁ%@q?w“@mhab&g%éﬁh r,peavy chain variabl e |

regi on, and In“variab egi on conprises a
- 35 The mvention also pmwdcs antibodies that can inhibit or modulate the biological activity

of and/or bind specifically to IFN-y, wherein the heavy chain comprises a heavy cham variable



In certain aspects, the invention provides antibodi es, which can
inhibit or nodul ate the blologlcal activity of and/or bind
specifically to IFNI, conprising a heavy chain and a |ight chain,
wherein the heavy chai n conprises a heavy chain variable region, and
wherein the heavy chain variable region conprises a sequence that has
at least 80% 85% 90% 91% 92% 93% 5 94% 95% 96% 97% 98% or
about 99A identity to the amno acid sequence as set forth in SEQ 11)
NO 17, and wherein the light chain conprises a light chain variable
region, and wherein the light chaih variable region conprises an

am no acid sequence that has at |east 80% 85% 90% 91% 92% 93%

94% 95% 96% 97% .98% .or .,about 99 e the acid
sequence as '?8?‘?"8%% I‘:‘iﬁii “{ \'f\/ﬁ%g?/%é? "ﬁr‘ﬂwg’w

i nteracts wiet an i Omcﬂmhmdvmoﬁﬁ%ﬁ!m Wll@e!hc Alghti chaind i es
that can Inmulaﬂnﬁesm tm&wmb@uhaﬁowmmﬂma%hmmﬁ@%m bI nd

speci ficall TINT elnth av NaGoNprL Ses
acid sequen%‘e g% % &t "*“Bm“t 8f\#ly1%&har an a %e] e%ngT" di ng or

an i nunmot odeesell |y functi onal i nurrut ogl obulin fragnent thereof, and
the |ight chain mwﬁﬁ%mm&&&wa&hﬁw&q&eﬂmwf@@m&ﬁm}m n SEQ

ID Na 20, Jh‘bi%%%?&lt% J?Agﬂﬁ'aé&%?hﬁﬁ‘} chrMEY e}%&&%%al?@%ﬁ&fﬂg'

i mmrunogl obul I n aspe

i nvention prggiRBe e e PP TRES =mchPﬁub\awbi°m°bﬂ e DR B R ho

bi ol ogi cal a®aisbiwtetiyh cofprias @l s@yiendzitiachassp &ast 80%C 834, Yo%, O1% BM}B,’I%,GE%})I‘I si ng
a heavy ghaighy, 3p4, m,'m%&ﬁ%ﬁ %Wt&'a&nsmﬁl é]z\éé’as?e? ARy | ses a

heavy chain varia I.on, erei n the heavy al n varlable
regi on conpri%s Ks?® WE‘E’&‘J&#E‘E“"P‘H&%“‘PW&% g chpig pipbegpagh. st folieht 1 o
02% 93% 2QhaguwiablpBlion @Bfrses 9V Atino 9G4 fequence duy bastet IBBLR0T (Y1 H0%)I1%0 t he
?rf? n|0 aﬁlt d 394469 % 5%, 8%, 9&% rogd), of ddorid B :@Jnm?ﬁ@lxe'aRnNQd séq%mfigéi;m wher ei n
e li c a Y e region, an erein
t he Ilght c[‘u}ﬁ&'ﬁ‘ QM"JB%@ P%@%%‘%%dcﬁb"%r“‘q’e %gh@ﬁm no gm d sequence that
has at | &ast  80%ke BBgton gPosrovides 3utibodiohat GBhibioN G1pduld® dhe bidegisl 29I  98%
or about 99%&mmmm@ﬁmw2mmmaﬁhdw&ﬁﬂmﬂmmwém&%mln SEQ

ID NO 20, wherein.t gmnrl]ltlcbtg“%ll legt %ﬁ{ﬁ}ssﬁﬁ (%6#0)’:1114!11%%&&&-%6 t he

i nvention al §'o I‘ VI es antl can-in
bi ol ogi cal &E&¢ W‘Qﬁ“‘&n%@ﬂbﬁmﬁ&w% frigeent | Wereplp andetoe Hight\ghaéit ei n t he
heavy chain c&qﬁmam&hmmmnﬁma&mﬁm@eqmad&@c&eﬁsséxmiﬂ SEQUDSEQ | D

NO 21, t Qﬂg&ﬁdnﬁ (I
i mmunogl o uI N Prolélgx?rréhr? henﬁhgn%qan'g&hhm t c ZHII'%@ Jr‘#pm% sg'%lan am no

acid sequené‘% s set forth in SEQ I D NO 22 or an anti gen-binding or
an i nmunol ogi caIszdmap@tahahmnm*pmﬁglmlbo&m,mhmcahma@wmdﬁlmof I n

certain aspggiogical ity loPYABE QM) B}{dg %ﬁg& X spec%’“l < Yi nhi bi t

or nodul ate the b|00|cal act|V|t y to

| ENFy,  conmpréfady e the B, SPROSEE Y ?P‘E;P‘FF" Rl Tegiory anduMisreiaiths bk heavy
chai n colpr ichasvadabla exgiory comprixesra mneeabtbsﬂégstm. BEH AN LRN, B heavy
chain vari abhg, @ﬂ%@@mgmummi&aﬁw eu%e@&etmﬁﬁsaq?o%

85% 90% 9290 . 93% 9 5%  96% ty 8% or. about_ 99%

i dentity tojl{{(ﬁg ém&%o%l%%%%?@ﬁ oy §g't ‘?‘%aﬁl Q"“a gf““ﬁéb | D NO
21, and wherlight ghainiyeriabl¢ wgien %m%wmm‘%%@ﬁac ﬂmgntat quqtam% 85%r90%b| e
region, and 91W°,@m,9m@s%mmgmM%mvmmbi uﬁedmu&% an

into acidg,se g% 91% 92A, 93%
94% 95%§ 96@/‘9 ggfhosgag%@ or u'taﬁ@@‘&) %’c ?@ To the anino acid
sequence as set %P"MWFHSM@WWMM@F‘EW“PH@%WWW
interacts Widf mdbdHild specifivallyl i IFRA] vherein thé Sebvy [pkain\chntiises adminbd @l @quededrat can

i nhi bit or qu'ﬂli‘}ha%tsﬁé Vﬁ 1%019'09% ) o 'bm%ma'%mmg&ﬁ } abdoth

specifically to erein avy chain conprises an am no
acid sequend’é‘“’ﬂ'gg"g’@ln Epgyrentisuerepf. %E 1’@ Qs comprises 3p amipo 8ol SEUMESi R ng or
35 forthin SEG ID NO: 18, or ananngcn-bmdmgormlmmwwlogm]ly functional immunoglobulin

fragment thereof.



25In certain aspects, the invention provides antibodies, which can
inhibit or nodul ate the biological activity of and/or bind
specifically to 1FN-y, conprising a heavy chain and a |ight chain,
wherein the heavy chain conprises a heavy chain variable region, and
wherein the heavy chain variable region conprises a sequence that has
at least 80% 85% 90% 91% 92% 93% 94% 95% 96% 97% 98% or
about 99% identity to the am no acid sequence as set forth in SEQ 30
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15 yet another aspect, a hilly human anti body of the invention can
inhibit or nodul ate the biological otivity of human and chi npanzee
Wi dy, but cannot inhibit or no_dul at et hebi ol ogi cat acti vity- of
eynonol gus nonkey and/or minimIFN--r. In still another aspect,
substitution of residue 19 of hunan IFN-7 with aspartie acid and/or
residue 20 with praline prevents or adtagenizes the inhibition of the
bi ol ogi cal activity of human IEN-ry by7the antibody. Further, the
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the 1118, 1118 HAG™PyBYestaqg ’Ef“’Ff%‘h"amPIcW]“FMgrwdwtaiabﬁhddyesmc invention

Fi gures 2A-2 B%Pébﬁ%?‘@%éﬂ%@lt@@qﬂ de sequence of a portion of a cDNA

(Fig. 2A. SEQ 1D 2 M@nf a&a@fwtue@gn%aa@mnﬁﬂbd g?é%ﬁ&'encg (F %Té)fl?’

SEQ | D NQ1s4 it 8 ko
11?9 11213 ’ ;anéqii’ i%élgmﬁ?ﬁnﬁ%"%ﬁt ?IE“HF@ L%F@&F@?M@Ed@wm t he

nucl eoti de sefUBHEE G Y36/ Brrodo 26id mipee (ipgsingBibleasSEDimE Bl 5)
encodi ng an am no acid sequence (Fig. 3B; SEQ ID NO 6) of the heavy



25Fi gures’ 4A-4/ 3 depict the nucl eoti de sequence of a portion of a
cDNA (Fig. 4A; SEQ ID NO ?) encoding an am no acid sequence (Fig. 4B;
SEQ ID NO 8) of the light chain variable region of the 1119
anti-1FN-ry. antibody. Fi gure 5A-5B depict the nucleotide
sequence of a portion of a cDNA (Fig. 5A:, SEQID NO 9) encoding the
am no acid sequence (Figure 513; SEQ ID NG 10) of the heavy chain 30
vari able region of the 1118 anti-IFNysanti body. Figure 5C depicts
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8C depicts the am rmamgndmge%t%ncg i@| NO; 31) of the light chain
vari abl e region of t h% 112 HEINE POY R antibpting gt o WndmeciBRce Riagt S'
the nucl eotide Seqdence t SEeolpsaetivy pt BR-ytebmpriing tig€ b BN RE, 2 Le
regi on of the ﬂ‘?ﬂ.“‘ddfﬁ!-lfﬂcqWsya)ﬂﬁrﬂi@@d&seq&%kg&bﬁgngqm&Pmo@.bjggm.a r'aph
showi ng neut rabiﬂambnoﬁmmkmkbmm%%g%obi o!n%gl cal _actrvi 163
|EN-"yin the A&ﬁ@se@i&%&g%. 'ttlhtgh 1119, PILg" 1D ¥0:43; prdbyeeimomal
antibodies. . Figure" 1 cont a2z peidspf SHRIRING4 iretet sivad drdeadul ON
or inhibition Of the BiorbfStam MRS Vit aptitphly.4abeethit-chriprife REDRAR T gL A
DR bi oassay by* {H&ci feggnce pf 3B I Mochs, 1552 1D m&@_@EQHﬁlNo%gthﬁqg' 8s & gure
11 contains a BMpH. s BBWDND:@eut rali zation or inhibitio o?q PRSEQ

bi ol ogi cal acti vit ¥ 50 Yorkald ;8. Whol e bl ood bi oassay (two donors)
by the 1118 mﬁmm@@@é@mfﬁ?@w el P s sprosficalyig temdad nignreent
of an amino term nal portion ti NENGeTheprptie sk QDR akivEg & 8k ARk Ne
heavy chains SF{HE *Gifl $EQPNOP4 b BaIRNG:S;a) SEOasiiB s £as) anad.ed 1118,
1118*, 1121, éﬁ@ﬂlm@ﬁ.smmnmm@@ﬂml@% tﬂ%%%% %eque’né@)
encoded on t heEQDNAS«43 & Sk@inAh44n Exanpl e’ 3. e ST'g LRRrehend ©
extends front pos_irgoiaggmgu&jtér ou h_19. CDRs arc underlined. As 20

depi ct ed ijé the Figire, CORF _s%%%m?%ﬁh!ﬁrmmmw B to 2dvar GRIBR oS PaNs
from69 - “85, ancf’%%@[%%{ﬁguvmquwcaﬁﬁmﬁ@@u&bgﬂ&@&yﬁ%@ of
Kabat a aL (19@/1,%%%83%)@49er,@5%§97%‘, odsiT 0L O C%L, I 'nt'er eg]c :
Publ i ¢ Heal t hNSe&y sEa® N&ﬁlnj.sﬁQagth%,s %@ ﬁ't arts a “EHE T (S PEQR no
aci d of the ngLy £:4a aneoa%sﬂgﬁ) exc dgad I BU-STheriA [t 8 Ustpneaie veenTtuS
position 20 in this Flgure Wo N EErERIB A 0f SEQTBENO:ABr EQ0h Weafpat et
aL (supr a}’ . 2BF PSS eingneihesnder miciigmere Rtue itk B8535, RS, LS T 350/
portion ('9ch?}&ﬁ?ﬁéfo-!%96Wa97i‘%ab&°/emfa&ﬂi@%)ideﬂfcaw%ﬁg&)%t gh'al i sean
anti - TEN-7 mmgmmbg@ﬂjﬁggph@em IE:sm!iq%nat e AT PipFR D12, skand
1119. The seqy &dgﬂﬂfﬁde e 51 gnafimei fiiuste Be eriecrdd sqencetiyessg DNAS
i solated in Exanple 3. é‘séR&?lgp:l,@Cfﬁ@lﬁ@Hoékimdﬁcaftr'S@mirﬁqa&ti on 1
through 20. CDRs 2reBotiisherat, iyvieadies A@thdﬁp&nﬁdmeqjhigmca}it}&ﬁgi gur.e, . CORL
spans from ari‘i‘%"a’@dddatﬁkﬂebiol@ﬁﬂa&iﬁg%fﬁﬁgpanumoma7l S\l aer
spans 30 35 orsod, k8%, 005 s, 02iNRE 5496;3? gu ! erin fsyé"ﬂ WHFOFLId Reiismee atdea|
(supra) excl yges gagt%gliﬁ)gln%{' S EGUANCEE: P Bodv Tamoratiout $%tidehdisal i SpAmS
corresponds to posIti R BbtﬂrﬁmeO:sz,wherﬁi@m@,my,}b gx\@e
production of r?-io in response to | FN-7 by whol e bl ood taken trom a



used. . Figure 15 is simlar to Figure 14 except that The bl ood of a
di fferent chinpanzee was DETAI LED DESCRI PTI ON 5The section headi ngs
used herein are for organi zati onal purposes only and are not tobe
construed as limting the subject matter described. Al references
cited in this application are expressly incorporated by reference
herein for any purpose. In this specification where reference
has been nade to patent specificationsg other external docunents, or
ot her sources of information, this is generally for the purpose of
providing 10 a context for discussing the features of the invention.
Unl ess speci f i cifinyeis egierss sndtSBQ NG 7, SEQ IR NON,SEQID 3W0eh, & XE@ D32

documents i s nNapant 21RECRARS kfds QEH/R S 2Bfha mm&e&m;ﬁ’@%%%g%%%pt s,
oF Torm part - or i onbak bAE ovtle A R fr S GRlersR b Noab,
Definitions  SPQISNGZY ar SFQIR A Griessn e gliskreeotbsretm s rminecid sdgieaa bid
DNA, ol i gcmft] 6RO FEMBN (520, S8CHD MDD WESEQUD NOFE spai Gt 1tk SSEQ Lt | on
(e.g., electromat ahibkdhid sdhRQVEEE 1R aus LG 4 ions and, |
purification t%ﬁa%iﬂg,gsss . per %ﬁnﬁegggégg%ﬁpé?néﬁfﬁgg ?é%ﬁ’f“ﬁf‘(’:?"m Br's
speci fi cations of_as 'coorﬁgrg%ﬁ%ccﬁﬁ‘ﬁﬁm% T 219 (PaREA® 4y copy¥ i SBQ BI¥SASi bed
herein. The f ottty RGOP&endisqeraging ark sequence witkin these antibodies can comprise af feast
_procedur es- may-cbbe gemeriisiySEQEID M:ARESHID oG it WHhE bk il ARk w
net hods welide koudin s8t b Re:486tspamsingss descri bed in various ‘gener af and
nore specific ref enences that .g\c[dc Ited and di scussed throughout the
present specificat i A E , y%ﬁ%‘i’”ﬁf@%“é‘i“&?‘??mmll’,b“mECULAR
CLONI NG A LABSERryrerimf nsbodyan it or @hlele Spirilopipaidativiporr bR lIONALR! Y
Press, Col d Sprriofig etz mptibddy Vf he Wivtn€idh, Wiichi RCEY GKofke8 Al GlR) Ry,
reference for sy mmsmsﬁdula%&%%gﬁ@%hfyioﬁq&%ig@Mn%?%ndauﬁl% %?,F] I
provi ded, tke AEIBAGLALML Sulunld 2884l BeSONNecti on w T h, ang the
| aborat ory procogdurﬁhs ané _ec%ﬁL de“?“rélméﬁéff‘gf‘{‘ff'é ibicopatpiag e biological
synt hetic orgahre?@ éﬂ%‘.‘&"r@‘,’m’%ﬂﬁﬁ %P‘éﬂhﬁf‘"}a‘?ﬁ@r prixkirgtc bigbdicbtviy.of
chemi stry descPreseiEusrenisy anddor gudre Gy, i bl afplitenapca b GRAAR oduL!BEE 1 N
tﬂe f'i”l— St alnd!amln uﬁmmmﬂi?mf aRilor R 25%:!1%]?:%9 e fssé{'%'tggeor%zgssfhe
chemical anal ysgsisdhhpkiBaski, ratio roul ation, an
delivery, ggd 4. l:akgcrgept. %a%e%%%%éﬁq%ﬁﬁaﬂ%@ﬁ' iﬁ’“ﬁ&@b?"&lmﬂw th
the present di séﬁosurmé’,g""?ﬁcg PO P O erien pheymolmleassonisy Rtk tuted ac
i ndi cat ed, shaFteFd®%ahad/Sé viggiridie, iwipand sre bajckty,ng  meani ngs:
The term "i sol at edinpeifythereipend ki uiSodidSetho BREEk whRlAkd bl 505y 1
pol ynuckot i de aajforag,amarnmdgmtg%gicgra 3 Eﬂ:ﬁlﬁ c%;ir?.{ul in or. sque
conbi nati on t hepeofy. whigh By, Yiof LHEOF LTS 0T GI the T Sor At
pol ynucl eo%}% de &3})9 1's._not °ass/°OC|?a%€§ » P35 297 OB 98% 495 700t 8% identical 1o
pol ynuel eot? dSERIPITFEHSHND BT GBQ {2 0D oy AR I 0k, entietin 1@ WRtehdnd)
nature, (2) i%@*gﬁnﬂl;lednﬁn@cﬁspphym@mpmimﬂﬁqmim@ ?Edlﬁlm%‘&t[, o bfgfced
in nature, or QRS 0 Rst §0C Gidtho 4o Lart of a |arger
sequence. s0%. 438 ghﬁrarin ;L:;o#?t E %%?‘?%E Eeasf]&‘ﬁ)lggfagf' ey cfzj‘dcf‘:‘#‘i‘é‘ e Fheans
that a subj ee%’ot ein S’ TS T T B B 7608 @ ahayt BYefidertcad b SERIDN S
with which it Mot TP NO28 I5R B aCr23im BEQ I NBuweyein B9 aliet SGaB deal | Y
free of otifer apinordd segerfs QMSEQED SBITE SEQ U ﬁ@ﬂo’gga.mﬁd;ﬁmr§€tgnﬁ@‘?%)

I es, has

speci es, (3) issnEXRLEs386.0¥%a cell froma different spec
been separated fr ma%'%hl eal%§i about. SQ percent of pol ynucl eofi des,

li pi ds, carbohydrates or" Gt Her St ErPumeongistenatdled entfbody Suassioei at ed
in nature, (5*F&=lide Fiysepirsoed) fbyincoidatqente omnpig SEYBINY, sEq ™

i nteraction) WOtk $8QID NOMs, o SEQUIDKOB® b Abbdelt MG b Gequed 30 3LEd 13
protei ' 135 asaRslalAba-upiig 3ro G holsS AR GRLY assecdted L
coval ent or n%%g\&ag nt i tergctlon Wi L1 e por ypapt T B ohSEHPch | t
is not associ ated | h AATUT & opPest spylengest Sheawbodymevieomiprie Rlrbugiin BUch an
i solated protein can be encoded by genom ¢ DNA, cDNA, nRNA or ot her




20 del etion or substitution of a naturally-occurring or
reconbi nantl y- produced pol ypeptide. In certain enbodi nents, a

pol ypeptide fragnent can conprise an amno acid chain at least 5 to
about 500 amino acids long. It will be appreciated that in certain
enbodi nents, fragnents are at |least 5, 6, 8, 10, 14, 20, 50, 70, 100,
110, 150, 200, 250, 300, 350, 400, or 450 am no acids |ong.
Particularly useful polypeptide fragnents include functional donains,
incl uding binding domains. 25 1n the case of an anti-IEN-7 antibody,
useful fragnents include, but are not limted to a CDR region,
especially a CDR3 region of the heavy or light chain; a variable

dormain of a ﬁt% . e dnlitdlif ﬂsﬁ@ﬂﬂ@@sﬂinﬁﬁb@&t@%ﬁh&' n or

b h
{E?E'T%Tﬁﬁéﬁ'ﬁﬁmaﬁ? ﬁ?bﬂﬁf&rpafﬁasriﬁmﬂﬁ%ﬁ@& AN L

herein refers t oFwthapnahy pfeisf athediésrof gebrventidnivart bedmmanhmubﬂled eddy the
CDRs of the ummgdlgbul in heavy and |ight 30 chains.

i mmunol ogical ly ftnction ullnf t. 0 nentlon
is capabl% of bi HEIME™ f’"oaﬁrf"% B’H““ éﬁd‘@? eﬁ%’S‘&F?f@ﬁt 't he
antigen is apn¢0ﬁgvaneftheham@petwmmﬁotwmm@ﬂm§ﬂeﬁm@@ém includingt hese
enbodi nent s cﬂ%nwwumwmm&u&gmsq&ghﬂmméobul in

fragnent of tgle immvfenu %(gb:‘ eqltb%d‘ @d}é tal(pgg‘ngl of thﬁwl i gand

toits recepsf respons Fesult ing from
| i gand bi ndll}‘fgﬂ%ﬁ‘f%l’fla‘e@ém"e’i‘ °°’1'PPE’FEe‘=’1“ b‘P‘V‘“"‘ﬁ‘ﬁd"f ALY [c8lgi cpanylly
35f unct i eial mamimanin ek ekl domtaidingodyéEftymifeotiidd Qund/dn Wedidrs, O Antlbbdid Sf the

speci fical ly, ‘}t&d%} P ulnln‘% nglg;‘og ly, the fragnment binds

speC|f|caIIyto Bitseor ulates the blologlcal activity
of human | FN-7. Specificpr f@W EF“I“SP" FEEERPS SYifent e theftpwingr ei n
and appl i ed roee damledrsctption ¢fedriein greftreed trdbediheas indtha dltimé. he obj ect can be
found in nature. For exarrpl e, a polypeptide or poI ynucl eoti de
sequence bthat is present Qr incl |ng viruses) that can
be i sol at®d froma sourc D g‘%"d}'ggﬁ %TF(F? %ot been -

| ntentional |y noEgufes batiBdepitmmudleotida adquencglof apodiereiacPNg Fig. 1A; SECHR t er m

"operably | |ﬁﬂ<§%cod’ﬁ&9aﬂ Smind)ata Mﬁ&c&@@ﬂﬁ e B NO:2MHa0kav) BEintcEHRH: S
applied are in nﬂceillﬁ lﬁgqupl“ E“@l‘] V\EN'[ h% 10 cam out their
S.

i nherent f ufE&@TSHE LR slit abr B9 Lndm TS 6t exanple, a.
transcription coﬁm%'%ﬂe‘iqméﬁbémh@ﬁemﬁlﬂp?i@dﬂ qDé‘AéFlpﬂb:tS@Q@ codi ng
sequence2 s NuB)ledegBity @flniidd Qb qenSa Fi 28] SEQ XIPR@ Hpdf @ Tightidhaik dSstapiiraalori N
codi ng sequed? H%lﬁﬁhiﬁs"ﬁ?l Hxﬁlq?{l ?rﬁﬁt{,} iR compati bl e with the

act

transcripti on sequences The term
"control sequencguregis- ‘Eﬂ“ﬁﬁf“@fi"ﬂ’#%ﬂ%" # 8T8 oL A AN . PHSERLuences
t hat can af fxm%) eaxqﬁrgeﬁmmdpemmng 138; SBQ IDINO:EY6%xhd Mhvi IchalnO@rble zat | on

of coding S §OA BERS 19%n y are ligated. The nature of such
control sequences ma g on t he host organism In ticular
-15 enbodf nents, F ftlﬂB EWF@W&@GW@%‘W@ESG Hes may

i nclude a pthm@grmbmsmdlwmmﬂ’uglﬂsSﬂQem N @) ofntzrligig chapit vadiable
termnation mg@m@lgﬂmm@arti cul ar enbodi nents, transcription

control sequence ot es .ma |nclud i ng one
or a plurality o g“F‘ é&gﬁf"ﬁ%ﬁmglﬁ“g% Pﬁo‘ﬁ)}{gr@ % gﬁtr%bég
transcri pti o¥0: @hknaeding the gmie arid sguence Kﬁméﬁl FﬁQ BnNQ:E0 of tha héamnebgiequences
and pol yaglenyisble kitn AR S8 GAFN- Eticay. | gt seatpeammaﬁsmd%&mmt rol

sequences" ¢ ude. :ier ,pr art ne

sequences tﬁlrh““f‘cl“nmab RHo! E‘nq;ﬁc ieto::{&?azﬂ“:qas ?"'é&ﬁs A él n nmeans
si ngl e- st ramwmﬁfbw%‘?m%embbw@Eﬁmyﬁ’é@_&f‘lﬁﬂhﬁf | east
10 bases in hewrgtyativddy. certai n enbodi ments, the nucl eotides

comprising the PRLYOHELERLLIE RRiPRALPAINGS
deoxyri bonucl eot’i'des or %B'm) |m?°| e %grmg%?%t%{aarc%ﬁég’g »B3eP eot i de.
35 NO:11) encoding the amino acid sequence (Fig. 6B8; SEQ ID NO:12) of the hght chain veriable
region of the 1118 or 1118* anti-IFN.y mtibody.




35 doubl e stranded, e.g. for use in the construction of a gene nutant
d i gonucl eotides of the invention nay be sense or antisensc '
ol i gonucl eotides with reference to a protein-codi ng sequence. 15

Unl ess specified otherwise, the |eft-hand end of single-stranded

pol ynucl eofi de sequences is the 5 end; the left-hand direction of
doubl e- st randed pol ynucl eof i de sequences is referred to as the 5'
direction. The direction of 5 to 3' addition of nascent RNA
transcripts is referred to as the gfanscription direction; sequence
regions on the DNA strand having the sanme sequence as the 5 RNA and
which are 5 to the 5 end of the RNA transcript are referred to as

' upst r eam sequenEiRges :rAsmwm&aucnm &.@hmgmwm@i%rmmg t he
sane sequen . \ fﬁrhﬁ
transcru pt glgoeﬁﬁt"ft’erF g T0 Wﬁ% §Er%l!js?glc?tlje)ﬁuces % e term

"naturally dé%@@?%“r?ﬁﬂ?%’dﬂ'@@mﬁml udes deoxyri bonucl eoti des and
ri bonucl eot i des. FigunesA-Re depict' tieikdidotide deqieiie loLOpotide 6f s cDNA I(Figl 88; 3EQab eot i des

wi th mdi§eot|§2ﬂl u@m&m ucﬁ&qggsﬂrs@emeﬁ@ofmgmcmumﬁ term

"ol i gonuc |nc des ol 1 gonuc| eoti de, I'l nka es I'such as

phosphor ot hi B8Pt bﬁl}é baere BEW&“&H%’S’%I’%‘EW
phosphor odi skd:#hddiedght ﬁhmwﬂbmmoﬂ&@ﬂ 121 'ad-EN-vpkvbeih OfigureiSD depéixts he

phosphof oam gats8de s@pbcd (S IDNCST) 3R & xﬂinmm%gammﬂm’&mm 86,
Nucl . Aci ds Rﬁm 5%2 50‘% Stec et 5?@81984 Am Chem Socg

1N 6077; StePi%t al., 1988, Nucl . Acids Res., 16:3209; Zones al.
1991, Ant® - CanceFigubrisgnis » Berh shywing negalization oyinhiditions the biglogtea) activity of
QL GCNUCLEUFIFT@E:?:&QN@‘%M&WJE&IH@ RN 116 AkontRRIR6Ides. PP.  87- 108 (F.

Eckst ei n, LNk yer sist Pres O(f E n c et at,
U.S. Pat No 1) %‘r‘g‘f 0 o b e fnion g’ﬁ“%%"’%@”? SR eve,
90: 543, the @Walmgmmwmyaw% ’élﬁyaﬂ#h’éb@p‘m“m‘é@b‘ﬁ}fﬁeference
for any purpose. Fige 10 lconging iigipb ehivivitlencaialization o inttiftionofdietbdbiicdicaviy abel t o

enabl e dei ec&mupjwhgllgguglblaggp ?@?’@?“3&“@"’3&@‘?“ t her eof .

20The tarn "vector" 1S use , hucl eic

aci'd, plasmid, ofg¥ Pu@?wsteé{%sﬂw eﬂemﬁwwwwm.w ko a
host cel|l. region) of Blechedve chaint afidipra-ENarmovebbad aitibodiesf designatbdol 138, VH8Y, or t hat

is suitable figf mIde@SﬁQEeH&Bdmozﬁhhﬁé @5 Squdn&! cheo@B 6h E;QEﬁl\%%latEM?' eic
aci d sequen ‘g‘ﬂﬂ’é L‘_Edlrect and/ o contr ) exglbﬁs n of %erted

het er ol ogous oiThe Sl Fpausies FRRYs &8 Brldey ut®i's not
limted 29, cbvtﬁ@esbe&m@ﬁkmmzmmmmfﬁnmmsawsm 690n85 and RNA
spli C} ng, | fcﬁmlml | maiﬂe-lp.“Q&Qﬂﬁbenngsysmulﬁbiﬂﬁmmhgﬁumﬁﬁbﬂmﬁrﬁl use]g
to refer to g,ce r . Ls~capable o
bei ng |ntrod°uém%‘m°‘°gf°ﬂt1'9qut]h1%e°%aég%“&f%%ﬁ%ﬁ@sfa% er expresses
or i s capabl #idef themasreniioppadexslajepthe W@EWOF““F:W?%\%%W" idigeer m

i ncl udes thewqmeg.e@mma‘poﬁdmﬂmlﬁmazqﬁhb), whet her or not the progeny

dent i, pg; p
:oZr Ienten SO0 I on p Zlh%’%yse ect e Q’g"%{ag' %R‘K“?sw"“ (%dmg ﬂ%uf%lb‘nt erm
"transduct i o‘ﬁB“’“?@' ﬂ‘&k@&h‘t"ﬁ°F‘H%?Wﬁ“ﬂ?é‘“t“r‘§ﬂ'§‘?’é@'&ﬂ%b‘%smf ot one
bact eri um t can&it104. ITb¢ sequerBds driclude tho Yigral sijiacrancoded retiRSDNAYL isolird inZkagpler ef er s

to the acqu'ﬁlﬁ%gﬁterm r&aﬁ&&ﬁw%&wﬂmmlﬁm@& AtgeRces by

retroviruses nsfecti on” use refer to t'he uptake
of forel gn of PERBHeFORGPERRARPH i 5 &1 D Ar v R SPBL s
"transfegf edﬁ‘om/meﬁ- tBe Smmmnmasm@d | Gripra) ghxrdded thensignde t he

ce![l m;nbra 2 T(gilsh%m %ggg,sﬁa;m wel | kn(i)\gl;?,i n the
art and are discl.ose
Virol ogy 2:456: é ‘9‘8’6 1‘“"’1‘9&‘%&5’” Cfﬁ‘g\ﬁﬁ&gi“ﬂffﬂi\émmmv

MANUAL, Col dchquqqgl Zdn} WS)D%@M#’BE"?’ B4 V4l 'Sin Bigurga4) or 2386, 29BAS| C

METHODS | N MalaEhiteAGink 1ob163Y» “8 mgrauﬁﬂﬂ Fightt! 148 the Sdnof 4 Qe ofGENE

U: 197. Sljgh I'glgc%pnrs]&qun_ _g!aanrt}bola]ewht mlmg;%gd ce one or nbre exogenous



10 by physically integrating into a chronosone of the cell, or may be
mai ntai ned transiently as an epi somal el ement w thout being
replicated, or may replicate independently as a plasmd. Acell is
considered to have been stably transforimed when the DNA is repI i cated
vv| th the di vi si on- of F 5QEduhil ceunin

"“native" when useg méuf}glnnect |%§&\?ﬁj%ﬁ£ B""(BF :’é’cq’#“'xf%‘ T 4 @Z@N@‘h
as nucl eic acid nol ecul es, pol ypept i des, host cells, and the liKke,
refers to naterlals whi ch are found in nature and are not manl pul at ed
by man. Simlarly, "non-naturall yn@eetd iy ONnon native" as used
herein referg to a ngf rfof?Leaém “Sﬁé%gmt found I n nature or that has
been structural Ly 5ﬂd or 5% ST opgrizinel PrResetonly mnd'smmbtigen”
refers to a nol &CH aﬁr”“’?“ﬁ)iﬁ’f f“ihlsﬁrﬁﬂe‘#ﬂf desaibre oll referevpaiidian 0fs :R8LRG v
bound. 20 by a S@F@Mncmmn\dbﬁ@neag&mﬁm@ggpm@s an anti body, and

addi tional |y capabl a, ¢fs hek ni rral to produce anti bodies
capabl e of bi ndj a& cumnieg)ﬁﬂ%(gpe Q? mr}% %ﬁtl"d‘e‘ﬁa"e,& PEFY iSppeificehms: dfmw e
one or nore gpi ope onts, OrpHigr spuges ﬂféﬁqmﬁmﬁummhmlefor&wurpose of providing
det er mi nant ;" pr &feeabloy dissussiof the deatuied &f 6 109eTinN aess Gﬁ&ﬁ&ll;‘?st&l& ath

speci fic bi ndi ngfetcacean R4 BFRAD Gt . recept or . BT 6%e
is a region of ﬁ'@ﬂ%@o@p& Lgen th%?u%isg%tgcfjbﬁ}%& an aﬁﬁﬁlﬁ’(ﬂﬂ “S‘I“’Hd@é’?‘“’m n

enmbodi nents, epi t% ter m‘ﬁ%‘f‘i’f"s’“f“ﬁ’d‘"ﬁﬂ@‘%ﬁéﬁﬁ”@hﬂyr aot patneafslurcbﬁzﬁ@
gr oupi ngs of mofeREH [e¥leds g, ani no aci ds, sugar side chains,
phosphayl, or sulfonyl, and, in certain enbodi ments, nmay have
specific t hFee- di mensi onal st ruct ur al palasaact eri stics, and/ or

speci fic charge chastastdichsdbcs nd an anti body
s LB 00 5

aid to spe nt d Syrpsyis, and
Ichgglm zes ;Slto s?és&iﬂ%gdtré %{fg?l% s %gﬁa( I%"E"B‘?ﬁi%)l‘l’?ﬁ%f’ﬁ-r @WHQQMHZSMd
C

and/ or macrono &m]’ﬂﬁ“eéﬁ‘ﬁ B asroimsd guprding @ SpeSEtien abloficARiRdr a0
anti gen when t FEsgyiatchbpiishgtrindihs sweot &t ds@Abes MBS, anﬁclf&gﬁ,],g)@cﬂ{ " B%Oaﬁd M
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Exenpl ary am no acid substitutions are set forth in Table I.
Am no Acid Substitutions O ginal
Preferred Substitutions Ala Val, Leu, Ile W My Lys, Gn, An Lys

Table 1
Resi dues Exenpl ary Substitutions

21

Ori gi nal Residues Exenplary Substitutions Preferred Substitudons Ann
Gn Gn Asp Au Gn

10

15

20

30

35
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Unless specified otherwise, the left-hand end of siugle-strandqd polynucleotide sequences
is the 5' end; the lefi-hand direction of double-strandsd polynucleotide sequences is referred to as
the §' direcﬁon. The direction of 3 to 3' addition of nascent RNA transcripts is referred to as the
transcription dizwﬁon; sequence regmns on the DNA strand having the same sequence as the
RNA and which are §' to the 5' end of the RNA transcript are referred to as "upstream sequences”;
sequence regions on the DNA strand having the same sequence as the RNA and which are 3' to
the 3' end of the RNA transcript ate referved to as "downsiream scquences”,

The term "naturally ocowrming nucleotides” includes deoxyribonucleotides and
ribonucleotides. The tam “"medified nucleotides” includes nucleotides with modified or
substituted sugar groups and the like. The term “oligomucleotide linkages” includes
oligonucleatide linkages such as phosphorothioate, phosphorodithioats, phosphorosclenoate,
phosphorodiselencate, phosphoroanilothioate, phoshoraniladate, phosphomamidafc, and the like,
See, eg., LaPlanche et al., 1986, Nucl, Acids Res., 14:9081; Stes ef al,, 1984, J, Am. Chem. Soc,
106:6077; Stein ef af., 1988, Nucl. Acids Res., 16:3209; Zon et al., 1991, Anti-Cancer Drug
Design, 6:539; Zon et al., 1991, OLIGONUCLEOTIDES AND ANALOGUES: A PRACTICAL
APPROACH, pp. 87-108 (F. Eckstein, Ed.), Oxford University Press, Oxford England; Stec ef al,
U.S. Pat. No. 5,151,510; Uhlmann and Peyman, 1990, Chemical Reviews, 90:543, the disclosures
of which are hereby incorporated by reference for any purpose. An oligonucleotide can include a
detectable label to enable detection of the oligonucleotide or hybridization thereof,

The term “vector” is used to refer to any molecule (e.g., nucleic acid, plasmid, or virus)
used to transfer coding information to a host cell, -

The term “expression vector™ refers to a vector that is suitable for transformation of a host
cell and contains nucleic acid sequences that direct andfor comtrol expression of inserted
heterologous nucleic acid sequences. Expression includes, but is not limited 1o, processes such as
transcription, translation, and RNA splicing, if introns are present.

The term “host cefl” is used to refer to a cell into which has been introduced, or is capable
of being introduced with a nucleic acid sequence and further expresses or is capable of expressing
a selected gene of interest The term includes the progeny of the parent cell, whether or not the
progeny is identical im morphology or in genetic make-up to the original parent, so long as the
selected gene is present.

The term “transduction” is used to refer to the transfer of genes from ane bacterium to
another, usually by a phage. “Transduction™ slso refers to the acquisition and transfer of
eukaryotic cellular sequences by retroviruses,

The term “transfection” is used 10 refer to the uptake of foreign or exogenous DNA by a
cell, and 2 cell has been “transfected” when the cxogenous DNA has been introduced inside the
cell membrane. A number of transfection techniques are well known in the art and are disclosed



CYs. Set Ala Ser G n Ann ASTI G n Asp Asp Gy Pro, Ala Ala H s Ann,
Gn, Lys, Ars My lic Lett, Val, Met, Ala, The, Norleucine Len Len
Nor | eucine, Ile, Val, Met, Ala, Phe Ile Lys Arg, 1,4 Diam no-butyric
Acid, Gn, M Arg
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herein. See, e.g., Graham et al., 1973, Virology 52:456; Sambrook ef al., 2001, MOLECULAR
CLONING, A LABORATORY MANUAL, Cold Spring Harbor I..abomtoﬂcs; Davis et al., 1986,
BASIC METHODS IN MOLECULAR BI(_)LOGY; Elsevier; and Chu et al., 1981, Gene 13:197.
Such techniques can be used to introduce one or more exogenous DNA moieties into suitable host
5  celis,
The term “transformation” as used herein refers to a change in a cell’s genetic
characteristics, and a cell has been transformed when it has been modified to contain a new DNA.
For example, 2 celt is fransformed where it is genefically modified from its native state.
Following transfection or transduction, the transforming DNA may recombine with that of the cell
10 by physically intsgrating into a chromosome of the cell, or imay be muintajned transiently as an
cpisomnal element without being replicated, or may replicate independently as a plasmid. A cellis
considered to have been stably transformed when the DNA is replicated with the division of the
cell. ' '
The term “paturally occurring” or “pative” when used in _connection with biological
15 materials such as ucleic acid molecules, polypeptides, host cells, and the like, refers to materials
which are found in nature and are not manipulated by man. Similarly, “non-naturelly cecurring®
or “non-native” as used herein refers to » material that is-not found in nature or that has been
structurally modified or synthesized by man. '
The term “antigen™ refers to a molecule or  portion of a molecule capable of being bound .
20 by a selective binding agent, such as an antibody, and additionally capable of being used in an
animal to produce antibodies capable of binding to an epitope of that antigen. An antipen may
have one or more epitopes.
The texrm "epitope” incldes any determinarit, prefersbly a2 polypeptide determinant,
capable of specific binding to an immunoglobulin or T-cell receptar. An epitope is a region of an
25  antigen that is bourid by an antibody. n certain embodiments, epitape determinants include
chemically active surface groupings of molecules such as amino acids, sugar side chains,
phosphoryl, or sulfomy], and, in certain embodiments, may have specific three-dimensional
* structural characteristics, and/or specific charge characteristics. In certain embodiments, an
antibody is said to specifically bind an antigen when it preferentially recognizes its target antigen
30  in 2 complex mixture of proteins and/or macromolecules. An entibody is said to specifically bind
*an antigen when the equilibrium dissociation constant is <107 or 10¥ M. in some embodiments,
the equilfbrium dissociation constant may be <10°M or <1077 M.
As used herein, when a first sequence consists of, for example, 10 amino acids of the
sequence RASQSVSSSY (SEQ ID NQ: 56, another sequence hes 7 amino acids in the “same
35  order and spacing” as they occur i the first sequence if 7 amino acids are identical to those in the

sequence and ocour In the same relative positions as they ocour in the sequence, For example, a



Met Leu, Phe, .1le Len The Leu, Val, Ile, Ala, Tvr Len Pro Ala Ay Ser
Thr, Ala, Cys Thr 11x Set Set Trp Tyr, Phe Tyr Tyr Trp, Phe, Thr, Set
The Val Ile, Met Lets, Pb; Al a, Norleucine
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sequence RAAAAVSSSY (SEQ ID NO: 57) has 7 amino scids in the same order and spacing as
they occur in RASQSVSSSY (SEQ ID NO: 56). In contrast, this is not true f_or a sequence
RASSVSSSY (SEQ ID NO: 58), since it contains sn internal deletion relative 1o RASQSVSSSY
(SEQ ID NO: 56), with 3 and 6 amino acids on either side of the deletion. Therefore, it has at
5  most 6 amino acids in the same order and spacing as the first sequence. The shortest possible
sequence that could have 7 amino acids in the seme order and spacing as in RASQSVSSSY (SEQ

ID NO: 56) would be 7 amine acids long, for example SQSVSSS (SEQ ID NQO: 59).
The tcrm “identity,” as known in the art, refers to a relationship between the sequences of
two or more polypeptide molecules or twe or more nucleic acid molecules, as determined by

10 comparing the sequences thereof. In the art, “identity” also means the degree of sequence
relatedness between nuclefc acid molecules or polypeptides, as the case may be, as determined by
the match between strings of two or more nucleotide or two or more amino acid sequences.
“Identity” measures the percent of identical matches between the smaller of two or more
sequences with gap alignments (if any) addressed by 2 particular mathematical mods] or computer

15  program (i.e., “algorithms™), ‘

The term “similarity” is used in the art with regard to a related concept, but in contrast to
“identity,” “similarity” refers to 2 measure of relatedness, which includes both idr;ntica]' matches
and conservative substitution matches. If two polypeptide sequences have, for example, 10/20
identical amino acids, and the remainder are a1l non-conservative substitutions, then the percent

20  identity and simifanity would both be 50%. If in the same example, there are five more positions
where there are conservative substitutions, then the percent identity remains 50%, but the percent
similarity would be 75% (15/20), Mfm, in cases where there are conservative substitutions,

. the percnt similarity between two polypeptides will be higher than the percent identity between
. those twa polypeptides. '

25 Identity and similarity of related nucleic acids and polypeptides cen be readily calculated
by known methods. Such methods include, but are pot limited to, those described in
COMPUTATIONAL MOLECULAR BIOLOGY, (Lesk, AM, ed.), 1988, Oxford University
Press, New York; BIODCOMPUTING: INFORMATICS AND GENOME PROJECTS, (Smith,
D.W., ed), 1993, Academic Press, New York; COMPUTER ANALYSIS OF SEQUENCE

30 DATA, Part 1, (Grifﬁn, AM., and Griffin, HG., eds.), 1994, Humana Press, New Jerscy; von
Heinje, G., SEQUENCE ANALYSIS IN MOLECULAR BIOLOGY, 1987, Academic Press;
SEQUENCE ANALYSIS FRIMER, (Gribskov, M. and Devereux, J., eds.), 1991, M. Stockton

- Press, New York; Carillo et al., 1988, SIAM J. Applied Math., 48:1073; and Duwbin ef al., 1998,
BIOLOGICAL SEQUENCE ANALYSIS, Cambridge University Press.

35 Preferred methods to determine identity are designed to give the largest match. between

the sequences tested. Methods to determine identity are described in publicly available computer
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and anino acl' (cJ? sequence 1'n relation to that Anebae in simlar

pol ypepti des, i nCapippliserpentsehesnes for pligpingehe N0 aeithes PLYPRqlaotidq SNt B®Y an  may
preédi ct tie raduhgrmﬂwufaﬂyﬂmtmoamﬂdm&sqmmnﬁm siiall Sigded fegichymapi t h
respect to i nts,
one ski || ed *i-%tfﬂé@%iwf‘rt%%i%@i% it Gpita %ﬁi%ﬂt T TN
anino acid rislklieestieteangessq; Actantinelyoin (fenag ppadiments, e selected pligpmrat B?‘ ein,
since 22 sUGHP pegarg)ueibrestiin ab elighaienithay erehs iatTeastr 5P canbgnous amimi @idadtieons

Wi th other nplecilamide NPEROYRodimMHRERS ighteftWad & ax%tsm%/s ggerate

test variants cont nin S e amn i d ach
desired ani n'é'%t&‘iﬁ e’é"i‘“gﬁgs gﬁ%@ﬁ?fﬁ%ﬁﬁﬁ“@ﬁ@?ﬁ ﬁe’ﬁ 'usi ng
activity asstheeliginam vm sfaoat fekstabent R, 154, erdﬁﬁmclqommchc@uehﬂum ants could
be usled tof gat heléorbﬁfnﬁi mtgm{aﬁmtabatugom tsab(caieﬁeaca@mtmmt up, Unv&ity |
exanpl e, i i .S at.a rticul 0 aci
resi due resu té(fm'?rg%g’s‘t“’re\ggeo"” ng%? g’g@r"%%eﬁ%@e SR 'ru}t bl e
activity, vﬂi@ﬁ?é“ﬂ@@@[@%@%ﬁg@h%myWBPfeﬁeﬁh"“WhEﬁtSPPers wor ds
bE_slefl gn_zonIQrmemhﬁm fgmﬁmmt“ In 36D QU plri2IN o tuemh gne
skilled in

further subs{lﬁ'ﬁ] |ons S o%é% gﬂ{?&{%% P’Eﬂ?% n,::e}ﬂcifr%ir

conbi nat i on diteema! e eqmpirisie aeiin bring uspds AheSdiggpnal’ is 5@6%‘?1‘?‘???5&‘3“"‘“"

publ i t:atl onSeaismzuttmaaditBEah WMWc@t&ﬁ(S:@ht:&ﬁnﬁpﬁﬁﬁﬂdety
structure

L e e

1974, Bi ¢ch : Re/ at .
Areas Mot Bi gdndarddehighbsod #Brix (cia Dayheff ezat,,wn,gill& of Paotain Stgeance aidf Sraétirar n.

47: 251-276; 25393651 the BAM250.conprfosh mdbx OIS o1 ., i%ﬁMﬁZrtMSaNﬁ’Leovef

oo ce . BB B o el B BRI s bconciar

structure is. basbdeusmembidinemd, @gmmdelfqrngolwﬁo#c sequerpqtowparisop include
pol ypept isgdesmopudmngt €i ns that have a sequence identity of greater

than 30% or siml %ﬂ’? eﬁeﬁmefal.hﬁ?o ﬁ%}j\ﬁflnﬁs%\{& simlar structural
gro 0

t opol ogi es. The recC Fote tru%’tural dat abase
(P1) 13) has provi dWUBWWQMﬁ@MWﬂG& 19y e@iary structure,

i ncl udi ng the potemﬂmmﬁup:rber of folds within a 20 polypeptide's or
protein's. structur (.?rnet at, 1999, Nut!. Acid. Beg.

27:244-247. 1t has%‘ﬂ)een&su st ed (Brenner et at, 1997, Carr. Op.
35 Threshold of Smu arity: 0 .



30 susceptibility to proteolysis, (2) reduce susceptibility to
oxidation, (3) alter binding affinity for form ng protein conplexes,
(4) alter binding affinities, and/or (5) confer or nodify other
physi cochem cal or functional properties on such pol ypepti des.
According to certain enbodi ments, single or nultiple am no acid
substitutions (in certain enbodi nents, conservative amno acid
substitutions) may be nmade in the naturally occurring sequence (in
certain 35 enbodinments, in the portion of the polypeptide outside the
dormai n(s) form ng internol ecul ar cdﬁtacts). In preferred anbodi nents,
a conservative amno acid substitution typically does not 23
substantially c e the s racterlst SS f the arent
sequence (e. é’ &QJ]&" et 'ﬁ(ﬁhe%’ BRI FOEUYeRis 5t fﬁ‘eak a
heli x that ommctysmmslh?eapamw@@qﬂemémgmm%frefﬁubwamvétvoftmres of
secondary st kabifdndioBin bddRgap.CIH aBCdnBbdingeRS, te BRreMei @B paSBtEraRAR)efalrx aNpPl es

of art-recognized pol i de secqndary, and t s are
descri bed i nPPROTE ? @%ﬁ?ﬁ&%ﬁ%ﬂ %mﬁﬁiﬂ%‘ﬁ&t @Egﬁ’
(Crei ght oA, ®gpripm. 1984 W H. Freeman and Conpany, New York;

| NTRODUCTI ON TO RRGEEEhdvin> R\dhaltinvdafional Binao Géidsadndl thir fRdGLionsSolow) ,

1991, Garl an Hm? n Dh@% 2 A NNTHES g 1991,
Nat ure 34: 10%I1 eac &tﬂf %ﬁl (??fgél%n%or oraltgrezgd%ﬁ'(r&élﬁat §fb 1%{f‘aenﬁse)rence
Pept i de anal 6tj% B L presorpid Reremb é& PRIy as
non- pepti de pltegs Stt:@mmtrﬁeprlbmtm@)sofana#mgmmmmnlhrhummmmfmntdim

terrpl at e jgep t
"peptide | ni %’rﬁe"??gg sﬁbﬁ%@u (y %tn%agn@'?la@s Jﬂ%@e i%aucﬁere mgg
Drug Res. J 1““2‘9“"““%5‘8’?‘”88 F"Eﬂ by geiteble mm'ﬁ"m“%f th‘h‘ﬁ‘tﬁf““\%ans

etal,. 1987, Eximpltvbsf luncofolamitiial adfio ladidOinclinde cﬁydﬂwohﬁcmmgﬁmdmher ei n by

referencefo h. ¢ ften ed with
the aid of cgh%%%%’gmﬁgw%ﬁ*m &%g@{g&meaﬁg,@ %ﬁ%gsmf 'hat are
structural y3-§¢ﬂrﬂhisedmt56=ydrmmmbeq§tylmmyndwﬁlerfsmlarp@mqc-dfevsdtmy be
used tO ABOCMEE(, ShydHokyprolink) &I FRPEHeptde RDbatidluodd Mitin &t lcﬁ-hﬂﬂ fiReton is
General ly, pg tldqtmrrqt1§§mJ tg{dlﬂg}d%ﬁmlmn é(g;lrla aduggradlgm
pol ypepti de : po ype as |oc an ca propérty or
phar nmacol ogi %’M&Wﬁ "“@G’@Hm&@"q‘furran anti body, but have one or
nore Peptide |inkagds mfmpmmémympivaieeﬁlmbyssa bhsedUngemamalde elaind from
- CHNH, - e - CH2- CH2-, -CHCH-(cis and trans), -COCHr,
-CH(C]—I)CHr - CH2S0- 20 t hods well known in the art.

syst enat i% substl t ut ithn 8¥“°B‘i‘?8‘° 6?’°?F5'F@°M‘hél_aaw’&§"]@5’f a consensus
sequence with a D anno aetrd hafophilioeCys 8evelht, dpeGlfie. g., D-lysine in

pl ace of L-1ysine) m_a,y di,é.l;;_scbhg,n certain enbodiments to generate
nore stable pepti des a g[% Jn“'?rl‘ﬁ constrai ned peptides conprising a
consensus sequence o %B S1i°% |y identical consensus sequence
variati on nay be genér at axdidyss/thatipfvaselehail orsutation: Gl Ire amiut (Ri zo &

G erasch,251992, Ann. 6Rev mg’n‘i,caypogh@m Q :3&7, incorporat ed herein by

Fesi ducs. capabl 6 CEP PR Pt Rbs i e ot oo o b A oh
cyclize the ﬁ@mrfﬂbmﬂm mmb%ofmu Fonsepvaiive amipg, apid" salquworyﬂy or
"anti body pegkdniiig ﬁan-nat{nﬂfyeﬁmﬂn@g BnirldN0i0 FRIdhek, vhich mdltipieﬂgmcerp@a{tatlgldn
conprising o Rl RERL,
speci fi cg’IQI y&g?&sgéw nt| ggﬁg fmg%?ra %ﬁs ‘ﬁgi;w@ b| t orghrf%dul ate
t he bi ol M cerptidgmimetips andotsy YRR onipHerTd RPRO; igee i ncl ude
naturally occurer-gpmmuh:csuhm&pnsw vha e e£bbfgy df B @@miedf @i of kiascCer t ai n
enmbodi ment s, a&%@gm P B G © R ek TR1RR Yoy ENA G oS-

In additi onaT iments, anti b ies-are uced by enzymatic or
cheni cal cl e%&% %fh%ﬁﬂﬁb%?rwmamm“ﬁyﬂaﬁwwe@%wm
i ncl ude, but hoambgeotregonsaf hexblede, F(ab), F(al3l)2, Fv, and single chain




30 relies on primary am no acid sequence simlarity, burial patterns
of residues, |ocal interactions and secondary structure conparisons.
The CGENEFOLDe program folds (or threads) the am no acid seqguence onto
all of the tenplate structures in a preexisting database of protein
folds, which includes the solved structures for a nunber of

anti bodi es. The output of GENEFOLDe is three lists of proteins from
within the database, the tertiary structures of which are the nost

i kely to be 35assumed by the input_ am no acid sequence. The three
lists contain three different scor cal cul at ed based on (i) sequence
only, (ii) sequence plus local conformation preferences plus 25

buri al & il
uria tennsternsnga?ouds)ms:eco ne P%sw}n%c oﬁ%g_qﬂmwﬁcwdgjerences

pl us buri al ructure. each I nstance

progr am det ef‘?ﬁ%@?‘?ﬁ? W@%P‘gw&%w&'%ﬁhﬁy@’fhﬁ@dﬂr%%bl lity
(P-val ue) t hwsis éftiti wmﬁmgiiatemﬂﬁhmhhgmés Tieg ere:riokluciy (+6 ipwrte (+4and
reports the {E%gﬁgﬁnes PHenylaldne ﬁpgﬁﬁgmm%gﬂ 999@“%(_(]%)999 X

1132) belng t p055| e scor hest score

i ndi cat es >t h#yme{k8: TEmise ahDi i Q- hpremim % frasimtL-
chance. Theshstﬂnﬁoﬂcm guhaute -Df)egluteink ¢2.8); tsimeahde’gi);espataanwmwhmsbhe new
protein mat chgSdAgintah50ous reference structures and are useful for

assi gning. a new Qtein’t er-shi kno t eins.
For exanpl e, dmwhgs‘fnﬁm ‘E’@? ff@t"%ﬁ’e gﬁﬁ‘gb@y riable
regi on woul dﬁmmempreFWlath gﬂs&fww@txmeadt 198h & Mol dioh

ant i body jgar ydsa31.egiiORow thdd cetaif BASHUGIAIY b6 kidhinkd Y o8 amBsigdusas 10at

| east about 200 3un{t)a1-h%xq’gigg50£* “63909-5 Zq 8'00ammlnrbml(%l‘3§|3‘ale The

term "heavy g #, i, B &y % Fuiogh obur in % a%i ng
suf ficient veskingHaesey ey onen e fdewptis indey, Wrﬂfbwwp‘ﬁﬁwéww dity for

1FN-y. The t ﬁiilmambslugﬁk'& h)ﬂhﬁa\‘lﬂ indicB Gl willeis+2 iSiRdfudbd R iaaE cbidlrieRts, those

pol ypepti de i confer

bi ndi ng specr ICIt ;‘I ﬁﬁlgﬂd‘ﬁgucﬂ eag&&éﬁﬂgﬁﬁgﬁﬁg@% may, but
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full-length ] Malmg%umfm%e}mmmdg BRlobkd hrestt, | O @Nd

t hree constap re 1.0n dorral ns, The VH . domain is
at the ani noM Wﬂ?’m %ﬁ%@ﬁ‘ﬁﬁ#ﬁ@%@%%#s at

t he car bcocyh&‘dmﬁtlmymﬂsn adiﬁm afipp poids, lverelates withaits itunegsnicits erd afgengsity),
enconpasses g, i d vicloGEB irbberdlR0M Yo &Jﬂ-@l n and fragnents thereof. A

full-length Tigh abl e. r egi on_darmi.n and 20
a constant regi o%"‘d}]ﬁﬁ'i“%i'yqﬁbﬂmﬁ' lbﬁ@é‘?‘?"’g%’a ”?“F?e‘mdgﬁ?('ﬁﬁl
regi on domai ergingfie (130 bisipgfht.0)eireriai (*r3§=*=éx glmw&rﬁoﬁd),mqﬁ%ssmmhe ‘
pol ypepti de. (ib;eglitecﬁmwlzj @idine @iy alioddnine (B3); poIRE (DIS£ B ManineQCYHRERBRES A

full-length ht ch d fr f S
conpri seg of o e md} arn” a(;}g%%bgpﬂcﬁ'%lﬁ) Bf"{n@@%%&%ngf one
heavy cha?n. 243héb°ﬁ' ite ChRispd Byetoghan (3.49p) kg shaascs Apselowpos Sipiley

di sul fi de. bomydspHilkityaPehisd)€ih @V ymbedidadn@, B8] @@ titon ofnantilo24kidd) vihbsagrre'nt

contains 25 R BRlihiAd Al At GRBITL ke LPI Ghijs, o7 @ Of
the constant Te |o bet ween the donai ns, such that an
i nt er chai n drE MRk BsFHn cEbodimens (s a@ingls we B CrrEl Gmtins t o

form an F( abkopanikeaquitngy arditvesci vequeaxgi @nhedastsnf hieghiliciye These iegibils@rer egi ons

from bot hyot h@eh@aNdte 8RGitdplc G refidied ns but | acks the constant regions.
Si ngl e-chai n ant| bodi es .are, Fv npl e @rﬂﬁa[}ﬁw ch the heavy and |ight

chain variabl e rmanﬁmdﬁ@ﬂ“%s&ﬁﬁ% a flexible . linker to

form 30 a single pol ypeptide chain,Tsblailch forns an anti gen-bi ndi ng

regi on. Si nghRing a4 ShbAiticbR0di s are discussed in detail in

| nt onat i onal Pant—Application—PublicationNo— WD 88/01649 and U. S.

Pat ent Nos. 4, { A'Rﬁ'ﬂi"—'% b  Exepplary Substitutions, - | Prelerrsd Subtitutipns
Val, Ley, lie Val

Arg Lys, Gln, Asn Lys




25 binding site. A chinmeric antibody conprises a human const ant
region (which is encoded by a pol ynucl eotide of human origin or is
identical to such an human constant regi on) and a -nonhunan vari abl e
region. The creation of such antibodies is described in, eg., US
Patent No. 5,681, 722. A bivalent anti body other Than a

"mul tispecificfi or "multifunctional” antibody, in certain 30

enbodi nents, is understood to conprise binding sites having identical
antigenic specificity. I n asggssing antibody binding and
specificity according to the invention, an antibody binds
specifically and/or substantially inhibits adhesion oft 1FNdy to its

recept or when phr—exeess—of—anty S—+ At-+y—oef r ecept or

g MO DT T 0T o P Shhgon o, 50
bound to | FN- e S A L+ e D% 80%
85% or nore (.AS FegstH-e8—-A C{IIGII A—v—++-6 \.,urrp.,tl le%‘bi—ﬂ‘d'i—ﬂ'g assay).
A 35speci fi cal py=brgetng—ant DORLY ARz be expepted %y frave

equi librium di FSOCT @} TOMm COMBTagd, for — 27 ormgrng— kg JF¥FTy|of |ess
than or equal [0 ThgQ) 104 D} ar as0plional 1y €3S TRan or _equal to 104
or 1040 nol ar-. TGIFOr T her pperb, A USE, an | (fport AWL _charagteristic
of an anti-WN-{_antMibody 1 s whetdngdin Lys &&pn | nhi bi t Agr nodul ate the

bi ol ogi cal act|vitypof FFN-7{ |FM-VA, MetsAlgmany fli stipgt biological 5
effects, whi ch;a.ajle_.treasubﬁd Phe, Neglaginedli f fer bnt assays in ¢i fferent
cel | types. The abildty of a aﬁ‘;ﬁw*&“’ﬂé‘fﬁ hody 10 i nhi bi | or

nodul at e t he bjetegeat—actt 'El"rgty;lgn be—reast+ed—upi Ng t he
A549 assay destribedsin Exaan ex &gAglyv or-us| ng aAsimlar pssay in
whi ch the abi | [Ty Offeranm am i POUNe, PR, EVET S e T gD tTom pf cel |
proliferation pbSerped 1N t he PLeSRALRECARMYEN . | S psaasur ed. | For the.
assay to produce memani ngful yesakts, the prol|feratiwon of the cells
used in the 10 assaser must be| | nPmBix&d by the| | EN-Trused in|the
assay. Human |EN-y Bap inhibjt ¥roliferation pf sofe cell types,

i ncl udi ng 549 pellsT® Exanplek gT&EE 7)  Mirink i bit the
proliferation bi—RANE264 7 epiiRtbglie, oy | n Thee £49 ob| s,
Especially whep tesy4 ng t he abigl " ﬂ}iﬁ‘k’ant bodyL#uo i nhib|t or
nodul at e t he brotogicat—activity of & Trom=trorram iFN*‘?T“C‘E‘i"‘I— types

ot her than 549 ceIIs can h ed since non-human Qr may not .
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the art, SuctPoaospeiermt s bemeoma &narut Inpie: BRFFOR el i | gon
the anti b o d yidanfify isiduesgndparions af thetrerlepiiss that arh eonsgiveiaimengaindlar golypkrtides.di at | ve
cogcteﬂt ratltmuqinbsal @ h&l@wmm@&wmmﬁmgbﬁwmfm@@ﬁ may EN- 1
an e anti. i o} ered ca .
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prol i ferabl on obs@fitualy, oft ddial ArRSENGe ity kfabluré-fundion msmdmpy

fl uorescenc 4 g%hg y at
| east about eﬁ%@sw%m%&gg%ﬁ&y% 1 Cﬁt&;@(gfs nor e \Aﬁen %ﬁhp
concent r at i cirpagsofythe Fﬁ‘}?d mpogtanps of amino.peid gepidiat in prelin EC
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activity cangngy i o aﬁwrml Rttt amS a6k @Bkinlint Rk Q.mh%ﬁlicwe
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observed!? | f’"’P‘?’i‘é“tglf—*N- i)

entration is well above EC 90, effects of
an inhibiting ag@mshhdyn e we gsopar bn treeidisentionl drecneesd ggnoctid | FN- 1.
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1 0l 0glI Ca 1 VI n va an epend upon nhow
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ltst}n-ecdlmmmonalmm In certain embodiments, one skilled in the art may choose to not
20  wmake radical changes to amino acid residues predicted to be on the surface of the protein, since




20 carbohydrate chain. Alternatively, substitutions that elimnate
this sequence will renove an existing NIinked carbohydrate chain.

Al so provided is a rearrangenent of N-|inked carbohydnte chains
wherein one or nore N-linked glycosylation sites (typically those
that are naturally occurring) are elimnated and one or nore new
N-linked sites are created. Additional preferred antibody variants

i ncl ude cysteine variants wherein one or nore cysteine residues are
del eted 25 fromor substituted for2 not her amno acid (e.g., saint)
conpared to the parent am no acid séquence. Cysteine variants may be
useful when antibodi es nust be refol ded |nto a blologlcally active

conformati on_su £ Q0 ? &. Mgl n
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35  embodiments, in the portion of the polypeptide outside the domain(s) forming intermolecular
contacts). In preferred embodiments, a conservative amino acid substitution typically does not
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di sorder or to delay or prevent the onset of a nore serious disease
that follows the Treated condition i-n sonme or all cases. The

i nventi on does not exclude possible treatnent with ot her t-herapeutic
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35 . Fv fragments, as well as single-chain, chimeric, humanized, fully human, polyclonal, and
monoclonal antibodies. At a minimmum, an antibody, as meant herein, comprises a polypeptide



bi nd specifically to IFNy and wherein the alignnment between the

nucl eoti de sequences naned i medi ately above and the test sequence
spans at |east about 100, 150, or 200 nucl eoti des. . Table 2
provides a brief description of the sequences as they relate to their
sequence identification nunbers. 5Table 2 BRI EF DESCRI PTI ON OF THE
SEQUENCE LI STI NGS Sequence Identification Nunber Brief Description
SEQ ID NO 1 Nucl eotide sequence encodi ng the heavy chai n const ant
region oldie 1118, 1118*, 1119, 1121, or 1121* antibody SEQ ID NO 2
Ami no acid sequence of the heavy cHiin constant region of the 1118,
1118*,- 1119, 1121, or 1121* antibody SEQ ID NO 3 Nucl eotide sequence

encodi ng the |ight chalin constant ion of t 1118' 0119,

1121, or 1120 HF‘FWWP’E&SW“%?%# P ‘Bé‘é’a a Singpriabl o | i ght
chain const awgiony egi on of the 1118, 1118*, 1119, 1121, or 1121* -
antibody SEQ ID N%%N&@Jne&@rda a'swmemﬁpc‘& : &hﬁmwﬁa&&n hai n

vari abl e reg&Pn ?f th%l |bo SE d . equence
of the heavy T SREps oSS cesir G i
Nucl eot i dé s@l@mém@ebaen@bdﬁﬁgwwm quwmwmmomahhmmp Braltyf he
1119 ant i bodyerviREN Lk BMEIsda SN 13el Blsc2Chbtbha SRAGWEN 087, 0f MEINBoll i9g1¥o1-ehai n
variabl e regiof, of ot Mo, Mahit ARG RNk ik NBimework region (designated

framework regions 1-4, FRI, FR2, FR3, and FR4, by Kabat ct al,, supra; see also Chothia and

Lesk, suprad). The CDRs and the framework segments are interspersed as follow, starting at the

10  amino tenminus of the variable region: FR1-CDR1-FR2-CDR2-FR3-CDR3-FR4.

The primary sequences of the framework regions of antibody variable regions have a
handfil of residues that are universally conserved across phyla. However, many residues are
highl} conserved across phyla and/or within species and/or phyls, and many positicns within
antibodies are usually occupied by one of a known group of aming acids. Sez Kabat et al,, supra.

15  Alternatively a sequence can he recognized as an antibody by its predicted tertmy structure. The
tertiary structure of the variable méious, which comprises 9 § strands forming a strusture known
as 2 Greek key B barrel, is extremely well conserved, and the positions of the CDRs within this
structure are also highly conserved. See e.g., Bork et al, 1994, I. Mol. Biol. 242: 309-2¢;
Hurkapiiler and Hood, 1989, Adv. Immunol, 44: 1-63; Williams and Barclay, 1988, Ann. Rev.

20 Immunol. 6: 381-405; Chothin and Lesk, supra; Kebat et al., supra. _

Tertiary structure can be predicted by various computer progrems, such as, for example,
GENEFOLD® (Tripos, Inc., St. Louis, MO; Godzik and Skolnik, 1992, Proc. Natl. Acad. Sci.
USA 89: 12098-12102, Godzik et al,, 1992, J. Mol. Biol. 227: 227-38; Godzik et al., 1993,
Protein Engng. 6: 801-10), a protein threading program that overlays & query protein sequence

25  onto structural representatives of the Protein Data Bank (PDB) (Berman ef al., 2000, Nucleic
Acids Res 28: 235-242; Jaroszewski et al., 1998, Prot Sci 7: 1431-1440). To use GENEFOLD® to
classify a new amino acid sequence, the sequence is entered into the program, which assigns a
probabiiity score that reflects how well it folds onto previously known protein structures
{(*template” structures) that are present in the GENEFOLD® database. For scoring, GENEFOLD®

30  relies on primary amino acid sequence simnilarity, burial patiens of residues, local interactions and
secondary structure comparisons. The GENEFOLD® program folds (or threads) the amino acid
sequence onto all of the template structures in & preexisting databese of protein folds, which
includes the solved structures for 8 mumber of antibodies. The output of GENEFOLD® is three
Tists of proteins from within the database, the tertiary structures of which are the most likely to be

35 assumed by the input amino acid sequence. The three lists contain three different scores
calculated based on (i) sequence only, (ii) sequence plus local conformation preferences plus



Nucl eoti de sequence encodi ng the heavy chain variable region of the
1118 anti body SEQ ID NO 10 Am no acid sequence of the heavy chain
vari able region of the 1118 anti body SEQ ID NO 11 Nucl eoti de
sequence encoding the light chain variable region of the 1118 or
1118" antibody SEQ ID NO 12 Ami no acid sequence of the light chain
variable region of the 1118 or 1118* anti body SEQ 1D NO 13

Nucl eoti de sequence encodi ng the heavy chain variable region of the
1121 or 1121* antibody SEQ 133 NO 14 Am no acid sequence of the -
heavy chain variable region of the2§121 or 1121* anti body SEQ I D NO
15 Nucl eoti de sequence encoding the |ight chain variable region of
the 1121 antibody SEQ | D NO, 16 Am no acid sequence of the |ight
chai n vari adiugel t&ps & @9 sanrace P Jocal sonfospption meieFnpss) plysyburiply et i i aci d
sequence of sedomdagatuctive Ja el ystdiraheapregfamtdasmibds 18 optivial dligrahynt B NO 18

AT N0 aci d SEANRRAR @ gt ki | ) . bod
SEO 1D NO. 1 s fify Plaicb i fgirggm“&%fgyﬂinh%gﬂ“}’%%g‘f il A

1118 ant i bodSf BeEyess W“;U'%}%g@g%?& Ihqg'@ﬁ[‘]ﬁ h’r@g“@?“‘i’/lf{ SR &) i ght

chai n of § hehighésisBoroindicitdskidlowagtprotishility/thit thSHEmcADo¢d@red Bylchance, These scores
therefore reflect the degree to which the new protein matches the various reference structures and
aré uscful for assigning a new protein to membership in a known famnily of proteins, For
example, a sequence having the structure of an antibody verisble region woitld be expected to be
aligned with at Ieast one known antibody variable region with a reasonably high P-value, such as

10 at least about 200, 300, 400, 500, 600, 700, 800, or higher, '
' The term “heavy chain” includes any immunoglobulin polypeptide having sufficient
variable region sequence to confer binding specificity for TTN=y. The term “light chain™ includes
any immunoglobulin polypeptide having sufficicnt variable region sequence to confer binding
specificity for IFN-v. Such a heavy or light chain may, but need not, bind to IFN- v in the absence
15  of alight chain, if it is a heavy chain, or a heavy chain, if it is a light chein. A full-length heavy
chain includes a varisble region domain, Vy, and three constant region domains, Cl, Cy2, and
Cy3. The V), domain is at the amino-terminus of the polypeptide, and the Cy3 domain is at the
carboxyl-terminus. The term “heavy chain”, as used herein, encompasses a fill-length heavy
chain and fragments thereof. A full-length Tight chain includes a variable region domain, Vy, and
20  aconstant region domain, C;. Like the heavy chain, the variable region domain of the light chain
: is at the amino-terminus of the polypeptide. The term “light chain®, as used herein, encompasses
a full-length light chain and fragments thereof. An F(ab) fragment is comprised of one light chain
and the Cyt and variable regions of one heavy chain. The heavy chain of an F(ab) molecile
carmot form = disulfide bond' with another heavy chain molecule. An F(ab’) fragment contains
25  ome light chain and one heavy chain thet contains more of the constant region, between the Cyl
and Cy2 domaing, such that an interchain disulfide bond can be formed between two heavy chains
to form an F(ab’), molecule, The Fv.region comprises the variable regions from both the heavy
and light chains, but lacks the constant regions. Single-chain antibodies are Fv molecules in
which the heavy and light chain variable regions have been conmected by a flexible Tinker to form
30 = single polypeptide chain, which forms an antigen-hinding region, .Single chain antibodies are
discussed in detail in Intemnational Patent Application Publication No. WO 8B/01649 and U.S.

Patent Nos, 4,946,778 and 5,260,203,

The invention also encompasses fully human, humanized, and chimeric antibodies. As
meant herein, fully human antibodies comprise amino acid sequences encoded only by
35  polynucleotides that are ultimately of human otigin or amino acid sequences that are identical to
such sequences. As meant herein, antibodies encoded by human immunoglobulin-encoding DNA



Am no aci d sequence of the entire heavy chain of the 1121 or 1121*
antibody 33 SEQID NO 22 Am no acid sequence of 'the entire |ight
chain of the 1121 anti body SEQ ID NO 23 Nucl eoti de sequence of a PCR
prinmer SEQ ID-NO 24 Nucl eotide sequence oft PCR printer SEQ | D NO
25 Nucl eotide sentience of a PCR prinmer SEQ ID NO 26 Nucl eotide
sequence of a PCR prinmer SEQ ID NO 27 Nucl eotide sequence of a PCR
primer SEQ I D NO 28 Nucl eotide sequence of a PCR priner SEQ | D NO
29 Nucl eotide sequence of a PCR primer SE,QID NO 30 Armino acid
sequence of the heavy chain vatiabl# region of 11Wanti body SEQ I D
NO 31 Amino acid sequence of the light chain variable region of
1121* anti body
inserted into 8 mouse genome produced in a transgenic mouse-are fully human antibodies since
they are encoded by DNA that is ultimately of human origin. In this situation, human
immunoglobulin-encoding DNA can be remnged (to encode an antibody) within the mouse, and
somatic mutations may also occur. Antibodies encoded by originally human DNA that has
$  undergone such changes in a mouse are fully human antibodies as meant herein. The use of such
transgenic mice makes it possible to select fully buman antibodies against & human antigen. In
. nature, this is not possible in most instances since a human immune respense against a self
antigen docs not normally ocowr. One of skill in the art will appreciate that fully huroan
antibodies are advantageous for use as therapeutics, particularly to treat chronic discases, since

10 they are unlikely to precipitatc an immune response against themselves. In contrast, many nbn;_
human antibodies are known to precipitate an immune response against themselves when used in
humans, a situation that makes chronic use of such antibodies in humans inadvisable, Fully
human antibodies thus solve a long-standing problem faced in nsing antibodies to treat chronic
conditioﬁé including human diseasss. See e.g. Billiau, 1988, Jmmunol. Taday 9:37-40; HornefT et

15 al, 1991, Clin. Bnmunol. & Immunopathol. 59:39-103; Tiandra et al., 1990, Impumol & Cell Biol.
68:367-76. Therefore, fully humar anti-JFN-y antibodies are particularly well suited for the
treatment of chronic human IFN-ymediated diseases, such as autoimmme diseases.

in a humanized antibody,. the entire antibody, except the CDRs, is encoded by a
polynucleotide of human origin or is identical to such an antibody except within its CDRs. The

20 CDRs, which are encoded by nucieic acids originating in a non-humanr organism, are grefied into
the B-shicet framework of a human antibody variablé region to create an antibody, the specificity
of which is determined by the engrafted CDRs. The creation of such antibodies is described in,

e.g., WO 92/11018, Jones et al., 1986, Nature 321:522-25, Verhocyen ef al., 1988, Science
239:1534-36. This work underlines the pivotal importance of the CDRs in forming an antigen .

25; binding site. A chimeric antibody comprises a human constant region (which is encoded by a
polynucleotide of human origin or ‘is identical to such an human constant region) and a non-
human variable region. The creation of such amtibodies is described in, e.g, US Petent No.
5,681,722, o

A bivalent antibody other than a "multispecific” or "multifunctional” antibody, in certain

30  embodiments, is undersiood to comprise binding sites having identicel antigenic specificity.

' In assessing antibody binding and specificity according to the invention, an antibody
binds specifically and/or substantially inhibits adhesion of 2 IFN-y to its receptor when an excess

.af antibody reduces the quantity of receptor bound to IFN-y, or vice versa, by at least about 20%,

40%, 60%, 80%, 85%, or more (as measured in an in vitro competitive binding assay). A

35  specifically-binding antibody can be expectsd 1o have an equilibrium dissociation constant for



SEQ I D NO 32 Amino acid sequence of the entire heavy chain of the
1118* antibody SEQ ID NO 33 Am no acid sequence of the entire |ight
chain of the 1121* antibody SEQ ID NO 34 Am no acid sequence of the
heavy chain CDRl oftbe 1119, 1118, 1118*, 1121, or 1121* anti body SEQ
1D NO 35 Amino acid sequence of the heavy chain of the 1119,
1118, 1118*, 1121, or 1121* antibody SEQ ID NO 36 Am no acid
sequence of the heavy chain CDR3 of the 1119 anti body SEQ ID NO 37
Am no acid s$equence of the heavy chain CDR3 of the 1118, 1118*, 1121,
or 1121* antibody SEQ ID NO 38 Ami%io acid sequence of the lig, ht
chain CDR1 of the 1119 or 1121 antibody SEQ ID NO 39 Am no acid
sequence of the light chain CDRL of the 1118 or 1118' anti body SEQ ID

NO 40 Am no ' f lele D130 Gl Ao En S h *
ant i body SEQ l% RI% 4 %%oﬁ%ﬁmsequeﬁg}e'ﬁ L he I%ﬁ{mc ’é?‘%]"(:om of
the 1119, 1118, mPlrg* or 1121 anti body SF,Q 1D NO 42 Am no acid

sequence of the | Fopkereitaise, ahfidroaf chilreridid @bh aaiFFN-DatiyodDk@hditer NO. 43
ATi no aci d seglanGEathalifiemd bisibicaGBRiy o TR? Bl tiemahy diinct botofiea 1118*
or 1121 an% ! be%gét/s, which can be measured in many different assays in different cell types, The ability of an
. anti-IFN-y antibody to inhibit or modulate the biological activity of IFN-y can be measured using
the A549 assay described in Example 6 below or using a similar assay iﬁ which the ability of an
antibody to reverse the inhibition of cell proliferation observed in the presence of WWN-y is
measured. For the assay to produce meaningful results, the proliferation of the cells used in the
10 assay must be inhibited by the IFN-y used in the assay. Human IFN-y can inhibit prolifcration of
some cell types, including AS49 cells (Examples 6 and 7). Murine IFN-y can inhibit the
proliferation of RAW 264.7 cells (Example 7), but not A549 cells, Especially when testing the
ability of an antibody to inhibit or modulate the biological activity of 2 non-human IFN-y, cell
types other than AS49 cells can be used since non-human IFN-y may or may not be able to inhibit
15  proliferation of A549 cells. Not every antibody that specifically binds o an antigen can block
antigen binding to its normal receptor and thus inhibit or modulate the biological effects of the

antigen upon binding to its receptor. As is known in the art, such an effect cen depend on what
portion of the antigen the antibody binds to and on the both the absolute and the relative
concentrations of the entigen and the antibody, in this case, IFN-y and the anti-IFN-y antibody.
20 To be considered capable of inhibiting or modulating the biological activity of IFN-y as meant
" herein, an antibody must be eble to reverse the inhibition of cell proliferation observed in the
presence of IFN-y, as measured by flucrescence in the A549 assay (Example 6) or a similar assay,
by at least about 20%, 40 %, 60%, 80%, 85%, 100%, or more when the TFN-y concentration is
within a range, for example, at about ECgo or ECy, where the effects of an agent that inhibits its
25 biological activity can be readily apparent. An ECy, 25 meant herein, is the amount of IFN-y
required for 80% of the maximal effect of IFN-y 10 be observed. If the IFN-y concentration is
well above ECy, effects of an inhibiting agent may be less apparent due to the excess of [FN-y,
The concentration of an antibody required to inhibit or modulate the biological activity of IFN-y
can vary widely and may depend upen how tightly the antibody binds to IFN-y. For example, one
30 molecule or less of an antibody per molecule of IFN-y may be sufficient to inhibit or modulate
biological actiﬁiy in the AS49 assay. Tn some embodiments, a ratio of IFN-y.antibody of about
2:1, 111, 1:2, 1:4, 1:6, 1:8, 1:10, 1:20, 1:40, 1:60, 1:100, or i:S0,00D meay be required to inhibit or
modulats the biological activity of IFN-y when the IFN-y concentration is from about ECs, to

about ECy. Ratios of IFN-vantibody between these values are also possible.
35 In additions! embodiments, antibody variants can include antibodies comprising a
modified Fo fragment or 2 modified heavy chain constant region. An Fe fragment, which stands



SEQ I D NO 44 Amino acid sequence of the light chain CDR3 of the
1121* anti body SEQ 11) NGO 45 Nucl eoti de sequence encodi ng the heavy
chain CDR3 of the 1119 antibody SEQ ID NO 46 Nucl eotide sequence
encodi ng the heavy chain CDR3 of the .1118,1118*, 1121, or 1121*
anti body SEQ I D NO 47 Nucl eoti de sequence encoding the |ight chain
CDR3 of the 1118, 1118*, 1119, or 1121 antibody SEQ ID NO 48 Am no
aci d sequence i medi ately preceding a heavy chain CDR1L SEQ I D NO 49
Am no aci d sequence that may i nmedi ately precede a heavy chain CDR2
SEQ ID NO 50 Amino acid sequence tfat al nost al ways foll ows a heavy
chain CDR3 SEQ ID NO 51 Ami no acid sequence that usually follows a
light chain CDR3 34 SEQ ID NO 52 Am no acid sequence of a silent

sequence SEQ 4R Nob Bl ot G Ak 125 WIS Gicd L 2 bBRL bP QUENGS SFQ
: confer on an antibody altered characteristics. See, for example, Burton and Woof, 1992, 4dvances
in Immunology 5]: 1-84; Ravetch and Bolland, 2001, Annu. Rev. Immunol. 19: 275.90; Shields et
al., 2001, Journal of Biol, Chem. 276; 6591-6604; Telleman and Junghans, 2000, Immunclogy
5 100: 245-251; Medesan of al., 1998, Eur. J. Jmmunol, 28: 2092-2100; all of which are
incorporated berein by reference). Such mutations can include substitutions, additions, deletions,
ar any combination thereof, and are typically produced by site-directed mutagenesis using one or
more mutagenic oligonucleotide(s) according to methods described herein, as well as according to
methods known in the art (see, for example, Maviatis et al., MOLECULAR CLONING: A
10 . LABORATORY MANUAL, 3rd Ed,, 2001, Cold Spring Harbor, N.Y. and Berger and Kimmel,
METHODS IN ENZYMOLOGY, Vohume 152, Guide to Moleculsr Cloning Techniques, 1987,
Academic Press, Inc., San Diego, CA., which are incorporated herein by reference).
In certain embodiments, antibody variants include glycozylation variants whercin the
number and/or type of glycosylation site has been altered compared to the amino acid sequences
15  of the parent polypeptide. In ceriain embodiments, protein variants comprise a greater or 4 lesser
number of N-linked glycosylation sites than the native protein. An N-linked glycosylation site is
characterized by the sequence: Asn-X-Ser or Asn-X-Thr, wherein the amino acid residue
designated as X may be any amino acid residue cxecpt proline. The substitation of amino acid
residues to create this sequence provides a potential new site for the addition of an N-linked
20  carbohydrate chain, Alternafively, sub_sﬁwﬁons that eliminate this sequence will remove an
existing N-linked carbohydrate chain, Also provided is a rearrangement of N-linked carbohydrate
chains wherein one or more N-linked glycosylation sites (typically those that arc naturally
occuring) are climinated and one or more new N-linked sites are created. Additional preferred
mntibody variants include cysteine varianis wherein one or more cysteine residues are deleted
25 from or substituted for amother amino acid {e.g., sering) compared to the parent amino acid
sequence, Cysteine variants may be useful when antibodies must be refolded into a biologically
active conformation such as after the isolation of insoluble inclusion bodies. Cysteine variants
generally have fewer cysteine residues than the native protein, end typically have an even number
1o minumize interactions resulting from unpaired cysteines.
30 The term "agent” is used herein to denote a chemical compound, a mixture of chemical
compounds, a biological macromolecule, or an extract made from biological meterials,

As used herein, the terms "lebel” or "labeled” refers to incorporation of a detectable
marker, e.g., by incorporation of a radiclabeled amino cid, or attachment to a polypeptide or
pucleic acid of a fluorescent marker, & chemiluminescent marker or an enzyme having 8

35  detectable activity, or attachment to a polypeptide of biotin moieties that can be detected by
labeled avidin (e.g., streptavidin preferably comprising & detectable marker such as a fluorescent



Am no acid sequence of a signal sequence SEQ ID NO 55 Amino acid
sequence of a signal sequence SEQ I13 NO 56 Nucleotide sequence of
the heavy chain variable region of 1118 anti body SEQ ID NO 57

Nucl eoti de sequence of the light chain variable region of 1121*

ant i body In yet anot her aspect the invention provides hybridona
cells and cell lines that express the immunogl obulin nolecul es and
anti bodi es of the invention, optionally nonoclonal antibodies. In a
further aspect, a hybridorna cell gy a cell froma cell line that

expresses and/ or secretes an 5 i nonnogl obulin nol ecule or antibody of
the invention can be inplanted in a patient, whereby an anti body of
the invention or immnol ogically functional i mmunoglobulin fragnment
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In certain enbodi nents, the skilled artisan can use constant regions
from speci es other than human along with the |unnan vari abl e
region(s) in such mce to produce chineric antibodies. 15 Naturally
Qccurring Antibody Structure Most naturally occurring anti body
structural units typically conprise a fetramer. Each such tinnier
typically is conposed of two identical pairs of polypeptide chains,
each pair having one full-length "light" chain (typically having a
nol ecul ar wei ght of about 25 IcDa). and one full-length "heavy" chain
(typical |y having a Tretesutfarpighid d!feas&%lﬂhg’iﬁ'aﬁ@hﬂn@@@i);eawﬂﬂ%mﬁag%p -
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_ 15 a cy‘tﬂ%ﬁ: with multiple functons, including profecting the: body from
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cen contribute o several pathological conditions,

iminboe response, increased TFN-y activity
According to certain embodiments of the



typically contains 16 to 19 am no acids. CDR2 may be inmediately
preceded by Leu-Q u-Trp- Ile-Ay (SEQ ID NO 49) and nmay be

i medi ately followed by LysiArg-

Leu/ I I eJVal /| Pheahr/ Al a- Thr/ Ser/ be/ Ala. Ot her am no acids nay precede
or follow CDR2. 35 Thirty-two am no acids arc al nost al ways between
the last residue in CDR2. and the first in C0113, and CDR3 can be from
about 3 to 25 residues long. A Cys-Xxx-Xi ot al nost always 37

i mredi ately precedes CDR3, and a Trp-Ay-Xxx-Ay (SEQ ID NGO 50)

al nost al ways foll ows CDRS. ‘L#ight chain CDRs can be located in
a light chafe sequence in the following way. CDRL starts at
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10 to 17 reS|dues 5
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I'n many sche
pOSi tions, of Petst HAUEHE Fpar 3 lsasiabaes 50, qor?of\FP't9P g %M&&ewaﬂam

sel ection pr ommwymcehiﬁesaaﬁmbﬂgchﬁesbmds SEQID INSXhs SEQUDMNO:42 Sand/@UCh  as
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van den B cken Bl ot L:
%H bmloglcal actmty 0 IFN-'y nrﬂter, the mvennon cmcnmpasscs polynucleotides that are at least

80%, 85%, 90%, 51%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or about 99% identical to SEQ ID
NO:5, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO:11, SEQ ID NO:13, SEQ ID NO:15, SEQ ID
NO:30, SEQ ID NO:31, SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ
ID NO:21, SEQ ID NO:22, SEQ ID NO:32, or'SEQ ID NO:33, wherein an antibody encoded in
35 part by each of these polynucleotides can inhibit or modulate the biological acfivity of and/or
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35 601; Desiderio et al., 2001, .L Ml. R ot 2K1l:603-15; Yang et at,
1995, 2 Mot Biol. 22:392- 403; Schier et at, 1996, J. Mt Bl ot
2:551-67. Typically, such nutated anti bodies may 38 conprise several
altered residues in one or nore CDRs, depending on the design of the
mut agenesi s and sel ection steps. See e.g. van den Beucicen et al,
supra. Bispecifte or Bifunctional Antibodies 5A bispecific or

bi ti mional antibody typically is an artificial hybrid anti body
having two di fferent heavy chain/light chain pairs and two different
bi nding sites. Bispecific antibodi®as may be produced by a variety of
met hods i ncluding, but not limted to, fusion of hybris:|ams or
linking of F(ab) fragments. See, eg., Songsivilai tlc Lachmann, 1990,
Clin. Ezp. Intnunol. 79: 315-321; Kostelny et al., 1992, J. | mmunot
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Appl i cation jPublication No. \[\meeggz 93, which is hereby incorporated
SEQ IDNO: 20 Amino acid sequence of the entire light chain of the 1118 or
1118* mtibody
SEQNO: 21 Amiro acid sequence of the entire heavy chain of the 1121 or

1121* antibady
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anti body, or to increase or decrease the affinity of the anti-LEN7
anti bodi es descri'bed herein. 41 In alternative enbodi nents,
anti bodi es of the invention can be expressed in cell lines other than
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pol ynucl eotides into a host cell, including, for exanple pacicaging
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20cl oni ng. Whet her all or only a portion of the flanking
sequence is known, it may ‘be obtained using polynerase chain reaction
(FCR) and/or by screening a genomc library with a suitable probe
such as an ol igonucl eotide and/ or flanking sequence fragnent fromthe
sanme or anot her species. Were the flanking sequence is not known, a
fragnment of DNA containing a flanking sequence 25 nmay be isol ated
froma larger piece of DNA that nay contain, for exanple, a coding
sequence or even another gene or genes. I sol ati on may be acconpli shed
by restriction endonucl ease dlgestﬁbn to produce the proper DNA
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sequence. 1Shilswrally Qecueigg AntibedyiSquduei | y cloned froma library or even
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44 sequences, which also. may affect glycosylation. The final protein
product may have, in the -1 position (relative to the first am no
acid of the mature protein) one or nore additional am no acids

i ncident to expression, which may not have been totally renoved. For
exanple, the final protein product may have one or two am no acid
resi dues found in the peptidase cl eavage site, attached to $ the

am no-termnus. Alternatively, use of sonme enzyne cl eavage sites nmay
result in a slightly truncated form of the desired pol ypeptide, if
the enzyme cut's at such area withi m®the mature pol ypepti de.
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sequence or signal peptide) can be incorporated into an expression
vector, to pronote extracellular secretion of the antibody. The

choi ce of signal peptide O |eader depends on the type of host cells
in which the antibody is to be produced, and a heterol ogous signal
sequence can 35 replace the native signal sequence. Exanples of

signal peptides that are functional in mamualian host cells include
the followi ng: the signal sequence for interleukin-7 (IL-7) described
in US 46 Patent No. 4,965, 195; the signal sequence for interleukin-2
receptor described in Cosnman et al 37(1984, Nature 312: 768); the

i nterl eukin-4 receptor signal peptide described in EP Patent No. O
367 566; the type | interieulcin-1 receptor signal peptide described

in US. Patent 9 7 [ECe t or
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35  601; Desiderio e al., 2001, J. Mol Biol, 310:603-15; Yang et al., 1995, J. Mol. Biol, 254:392-

403; Schier et al, 1996, J. Mol Biol. 263:551-67. Typically, such mutated antibodies may



produce anti bodies with IFN-y binding properties. In another

enbodi nent, a cell line fromthe B cell lineage that does not nake
its own anti body but has a‘capacity to nmake and secrete a

het er ol ogous anti body can be sel ected. Antibodies of the invention
are useful for detecting IFNy in biological sanples and 5
identification of cells or tissues that produce EN-y protein.

Anti bodies of the invention that specifically bind to EN-7 nay be
useful in treatnment of IFNI nedi ated di seases. Said antibodi es can be
used in binding assays to detect IPRy and to inhibit IINy from
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35  portion of the human antibody producing locus inserted in antibody-producing cells of the mice,
and that are further engineered to be deficient in producing endogencus, murine, antibodies. Such




10 SCI ENCES, supra. In certain enbodinents, such conpositions may
influence the physical state stability, rate of in vivo rel ease and
rate of in vivo clearance of the antibodies of the invention.

In certain enbodinents, the primary vehicle or carrier in a
pharmaceutical conposition nay be either aqueous or non-aqueous in
nature. For exanple, a suitable vehicle or carrier may be water for
i'njection, physiological saline solution or artificial cerebrospinal
fluid, possibly 15 supplenented w th other materials connnon in
conpositions for parenteral adm niStration. Neutral buffered saline
or saline mxed with serumal bumn are further exenplary vehicles. In
preferred enbodi nents, pharmaceutical conpositions conprise Tris
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reference in their entirety, See further US. Patent Nos. 5,545.806; §5,569,825; 5,625,126,



25 effective quantity of one or a plurality of anti- |IENdy anti bodies
in a mxture with non-toxic excipients that are suitable for the
manuf acture of tablets. By dissolving the tablets in sterile water,
or anot her appropriate vehicle, solutions may be prepared in

uni t-dose form Suitable excipients include, but are not limted to,
inert diluents, such as cal cium carbonate, sodium carbonate or

bi carbonate, | actose, or cal cium phosphate; or binding agents, such
as starch, gelatin, 30 or acacia; or lubricating agents such as
magnesi um stearate, stearic acid, d¥ talc. Additional pharnmaceuti cal
conpositions will be evident to those skilled in the art, including
formul ati ons involving anti-IFNl anti bodi es i n sust ai ned- or

controll ed-delivery_fornulation g’ for faormulating a
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No. EP 053#81,s ; -vvhi ch is incorporated by reference),
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determined by those skilled m the art at the time such substltutlons are desired. In certzin
35  embodiments, amino acid substitutions can be used to identify important residues of anti-IFN-y
antibody, or to increass or decrease the affinity of the anti.IFN-y antibodies described herein,



10 or catheter. Further refinement of the appropriate dosage is
routinely made by those of ordinary skill in the art and is within
the anbit of tasks routinely perforned by them Appropriate dosages
may be ascertained through use of appropriate dose-response data. In
certain enbodi nents, the antibodies of the invention can be

adm nistered to patients throughout an extended tine period. Chronic
adm ni stration of an anti body of the invention mnimzes the adverse
i mmune or allergic 15 response commopnly associated with anti bodi es
that are raised against a human an#lgen in a nonhuman animal, for
exanple, a non-fully human anti body or non-human- anti body produced in
a non- human speci es. The route of adm nistration of the
pharmaceutical cqonposition is in accord with knovm nethods, e.qg.
orally, through ihpiseeyve amipggiments, ikodies ff the "l"??f’??ﬁé‘tp‘]t'ﬁﬁﬁﬁljm““ lines

i nt r acer ebr alothérithae hybridaia g tuen Ch e énybodiments seap@ices realing particold edtiBsdies

intramuscul aly, fias ﬁ;@l&.afomtoqtmat&usrelﬂmhﬁltmmrtatmal 8 10 fhese
i ntral esi onal ut es syst a|

rel ease systens antation
devices. In &® H?‘H‘E‘nf“g ‘Ftewﬁiot‘ﬂﬁ‘é il?%"h'@ ‘PP%X?“ g‘é ’Q%R‘F’H? stered
by bol us ifj edrnudwn@s inp@rbst mlowbﬂly& by canglerlaging teerpolygucleofigslimatias i on

deV=.Cet Ihe Q&;ﬂ&pﬁhﬁtnﬁam%&&n%gﬁ%ﬁwﬂh%% lv&ﬁr?}bxl :M:tsiécumt I
|rrpana|ono a rape er|a
ont o whi ch t 14y dé‘cﬁl"‘mﬁg{s&g@elggnlaa P@égdﬂ ar” ieiﬁ?:dagﬁf In
certain enbodih$Pgss (ﬂhefr‘eh“&rm hfptrmtw%hmwcrefw £PS @ut, putppre). deV| ce
Wﬁy 36 i mpl artteﬁﬁuy memmuawﬁr@amutcuwecpaﬁ PdnOHBd host :aaduﬂatltmae,ery of
the desir he.. i med-re 0 or
conti nuougdja m n| s g?naiuynrltg fo@rs?ouuléﬂh%ghcfes rg]b CJ"FO ﬁ%]te‘m%ntl -1 FEN-7
ant i body phatthtd®apt W@‘&IF ‘%‘bﬁb&%l"t"t‘%ﬁ% %%@%Mﬁmt% EFEm PhosBIY | on ex
vivo. In suc Ipresihaﬁw,q;slybrﬁein&dﬁ;:d mmwmmgm&dmiﬁohmuhmmf

removed from @% }ﬁ*‘zmgrﬁucpody
phar maceuti ca corrpos | ons a ter [ ch e ce ti ssues and/ or
organs are subsed¥Ert rSH PRI {Prerayargeatded, copodmg h W‘Péﬂ‘t soquence of 4,
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serumfree cSK¥ ] éﬁ%‘éﬁ? B PEPY condi ti oned nedia cont ai ni ng
Opticnally, the vector may contam a “tag"-encoding sequence, Le., an oligonucleotide
35 . molecule located at the 5° or 3’ end of the anti-IFN-y antibody polypeptide coding sequence; the
oligonucleotide sequence encodes poiyRis (such as hexaHis), or another “tag” such as FLAG, HA



30 concentration was determ ned from absorbance (Ana using the
extinction coefficient nethod, where Ana readlng/extlnctlon '
coefficient concentration in g/L (extinction coefficient 0. 66) .
Exanpl e 2 Production of Human Monocl onal Anti bodi es Against | FN-t 35
Tranageak Hubl ab M ce Ful 'y human nonocl onal antibodies to

| EN-7 were prepared using HCo7, HCol2, and HCo7+HC, 012 strains of
transgenic mce, each of which expressed human- anti body genes. In
each of these strains, the endogenous nouse kappa 1ight chain gene
had been honbzygously di srupted as #escribed in Chen et at (1993,
1480 1. 12:811-820), and the endogenous nouse 5 heavy chain gene had
been honozygously di srupted as described in Exanple 1 of

| nternational Patent Application Publication No. W 01/09187

(i ncor por at edhepelytizp fusa aius), 2w fo whish cqmmpetsialty ailshle pbadiss qxisho This | i ght
chai n tr ansgespds typ@hbisedi tid galgpeptidegbon expréssieiviitbe polypéptidel and C4h3&@,as Dat ur e

E‘ ot eChRO' Og%{'nmlllim%fy%%nﬂnm fB}EW G}ﬁ& ﬂ'oﬁtsthet clgi45 man
eavy chain ta ne SCI in

5, 625, 525,  arRiey 7==eﬁ@&f§°ar%’a ‘w"‘r‘@"f ‘8%‘?’" e e C 1
strain car¥i @dmmﬂﬂ@@h@mwm@awﬂmhmmmﬁ%wh@emaéﬁm thped in

Exanpl e 2 of .8 ihaiN-Plddod Rlysphde HPRkibs fkdnPiictR Big GaHain Qptidis fof\O
01/09187 (i n(_/:c?%‘%%r ated by reference The HCo7+HCol 2 stral n carried

both the HCo the HC412 heavy chal n trar?s— and was hem zygous
for each transgeriiankiny sequepfes impjche domalogpin .. affom thecsfnesspesigs andlor iyeaies the as

HuMab m ce. J:ﬁstbduj\muh@dw@alﬁmtawgommmemceae;ﬁa&aiﬁaﬁ),tﬂytrmmyrran
nonocl onalrl antlltigquﬁes FN—7 gglvab ce, er | i@qéra}nzagd g ;g“g}
purified LS HBPRRN f] Frderived 1rom: syéfm or’ cerls as
anti gen. Genéheapwmwgﬁmwy%m@rwtmmwwmwmw bed in
Lonberg et almﬁw%m&ﬁhm&ﬁﬁ&nsﬁwﬁaﬂnlﬁhﬁiﬂm&chﬁmeisﬁ&t:ﬁonasmma., and
I nternati onalafb@h&@%d%&%&%ﬂng&n blication No. WO 98/24884, 20 the

t eachi ngs of eac are | ncorporated by reference). Mce were
6- 16 weeks of agelagRRsequpnsesusefil fn q“’n‘l‘ﬁ%“i of isyRveataR mayehy obtined by anyiof g
reconbi namt m\eqammdsmll kidbn k0B ati Jypically, flénkibg/sequatessgasful hegmingwill havelr i f i ed -

ot v the EEREry Pl ﬁﬁ* o8 i bl g a0 P

i iz L i i Ssuhcu usly
(o s 2R DB o PR PR PRI TS m FORTA HPhg
antigen in coapd bt &l 2&!Ride seaiece afly lanlsimst sequerck Thantve favve C B the ﬂa!ﬂcmtl owed
by 2-4 weeks quEmbammh %0 ubibDhd Retiddst dedoted RibeinForYusMidde@min@RH} Wi th

the anti gg@ iy inconpl ete Freind' s adjuvant. Several dozen mice were

i muni zed“Y or*®8h antigen (human I EN-7 produced in either E. coif or

CHO cel I's). A t ot Whethefall grpniyh pogtion$f the fenkipgGequencaiCinwn, it gieithe PiGirpdysity 12

strains were golyiduai a&d%&ﬁ@bﬂl%ﬂwwwm&oﬁﬁsm@%mm& ored

by retoorbital bI eeg hm %@m@&'ﬂ?ﬁ&. £ H'\@Eaé%»?ﬁor?ﬁ@ Hg&rmn bOdI es
5€d m ce was 1t es

t hat ~bound | Iff{ﬁ rom I nmuni as
descri bed by W@MW@%W§WW%%W?‘“W&WP wsuewere

coated w th pwybézmddmmﬁ@erpmbfmﬁwa?nﬁfmﬂdﬂmﬂid&omﬁgs@mWi at

-2 i
él oc\li\':a:jt vv: tn hpggé% welofém{ %&g&g%@&%ﬁ&%&%ﬂﬁ%ﬂ%@%ﬁ&m l"%
Di | utions of tpPR&KuE PEpr PNR f2emeat foflgued by fpktign Wé‘g’éﬁﬂéﬂl’ °°@s&m el |
35 and i ncubaigeh®f colomd eifondaioatipby (Thatounitti, €AJ, ot athep e thédsi ikanwn T the [Stilied €S

wer e washed willy PRIGDUGSFRBE el (2GR R b Bide SRR} sppiii 5 humAN
| gG Fe- spggl fic fpol¥_'$l rmal reagent conjugate to 54 horseradi sh

per oxi das (i‘f?b? ot ™at nom t enperature. Pl ates were washed '
wi th PBS/ Tween anén prigiudfaepticition it bypisallp @ pert aihtbise iokeanatidl gresion wglersi f i C

EOI ycl fnal r elfﬂﬁm Agge&@n E@ﬁﬁéﬂéb&iﬁm&&&@&cﬂﬁﬁﬂm&h&lﬂ?ﬁf O:j 1
our at room errp e. er Was S . wer evel ope
e O R e ek o s bkt ot B By P
‘based on a known sequence, and ligated into the vector. Fer example, the origin of replication
35 from the plasmid pBR322 (New England Biolabs, Bcverly, MA) is suitable for most gram-
nagative bacteria, and various viral origins {e.g., V40, polyoma, adenovirus, vesicular stomatitus



5 ng/ nm.) and anal yzed speetrophotonetrically by detam ning opti cal
density (OD) at wavel engths from 415-495nm Mce with sufficient
titers of anti- |IFN human i munogl obulin were used to produce
nonocl onal anti bodi es as descri bed bel ow.. Generati on of hybrl donuis
produci ng human nonocl onal antibodies to TEN-7 10 M ce were prepared
for nonocl onal antibody production by boosting with antigen

i ntravenously 2 days before sacrifice, and spleens were renoved
thereafter. The nouse spl enocytes were isolated fromthe HuMab m ce
and fused with PEGto a nouse nyel ddm cell |ine using standard
protocols. Typically, 10-20 fusions for each antigen were perforned.
Briefly, single cell suspensions of splenic |ynphocytes from

i'muni zed m ce W fuse 15too rt hen r ,of .
P3X63- Ag8. 553" DAY o6 PP %%fr“% ?P ‘(’%{1]% clofiog SESIR No.
CRL 1580) wi t¥enBelypdic Gatrefbnethe. m@?ﬂrwhm mmtwwdabwm ely
1x105/ wel | i Nexpresdibn Jaged @M erdingls, e EV4Dlorigh iQbiRS used dalylbesmelit By codttigthe 2 t WO
week i ncubati %{ﬂy %&l ve medi um cont ai ni ng 10% fetal bovi ne
serum 10% P3 Accession No.. CRLITI 3-63) conditioned
medi um  3- 5% ORI GENRRIOR FERmMECPCrumne ity vmisalit erated T e ond of s pabueptish | y
purified 20 hgomﬁgre&wﬂasgﬁﬂwkehnm&mmmuphmmmnmcﬁmﬁedl um

used to cul tugﬁmg.gmux@sa&&%m%m%ﬁouﬁ%ﬁewréee.u%e Wi

(Medi at ech, I ucose, . Lg am ne and
sodi um pyr uvat® °‘B’I°E|§°"5" Foaer queysEBirckeed s @“?%%I%%Pﬁﬁ?%é‘t%’éﬂﬁlb‘ 50
nmg/ nL gent awmdﬂvsmmdwnkﬁaﬂw@ﬂWQMcmmm%cﬁbﬂﬂeﬂﬁ) After
\}mtzhmH?'kszlg'?'Llesrq ul tiﬁw }h bngé&ﬁq e 3¢ eened s?(?r t-he. pr oeglﬁglt ?gﬁd
of antigen- spl?é’('i,‘l ﬂs '19558%‘ g‘“l g‘Wl @3'3‘1 EEKEGPE‘%F@“%‘P ESHETS by

ELI SA (descri m&)@nfmwmmmumwmm@m o, tshwgyclilepCammtytibodi es.
Once ext ensi Vg &M&g&a@@mew: @y\&mﬂmum&dpmmcwa Weihe BB () 0pply

usual Iy aft ercn%cal ar\(?sxxt avulé:? d‘og\f%glé:tle%ec&ﬂe:%ds in, yreﬁ'regs% Wer e

replated, screened I've
anti-1FNL lﬁnnmwm &ﬁﬂnmee@e m@mm%n@e} apd the miwwcby 30
limting dil ugehcoma&h@o&tyabh@mﬁmheisaﬂegmm;eammrusaatfbx{sueoeda nMotvi tro

to generate s‘g&%& E Ofost@il, i Pody in tissue culture nedium for
puri.fication an ar act erl zat| on, Selection of Human Monocl onal

Ant i bodi es that BPYA Siepplpapnesapadpe wsed tocammily she gyass Wt Wil e SEFFFEL. \\Aas
used to screemﬂhﬂfaudﬂysmumdmmmwmw&hwadmaﬂorm&nﬁmvﬂnwacﬁdmmy W th
LEN-ry i ngpunggei, YR olalpi:) bafibds %&Q\g hat
bound V\Ilth%hl é:}h avi dll?g %F%Eaé?y V\ﬁ %ﬁcmngﬁeﬁgmf@ﬁﬁ er o

char act er i zed® TepEbineIt SHis o™ ‘ﬁ%’}ﬁ mRRalian pels weldeq ¢ he
reactivity of dipdwiewt rehicsDHER arktrematrileve ByriidineBtinai® ey, Wasmatimosbn f or
nt a|tdn9 a 5- 19@&%@%@@%@5&&%@ hird &a?ﬁ%su:umquelﬁ? h

i sotype- SpCCI wa o, det er mi ne i sotype O e
nonocl onal %5(53 ) ?yodmggcfﬁe ?f’e ?%w'{c'ﬁg'g)

experi mant2§, mmdolm W&)ﬂlamwcl snmm cenditieng dn thvh b ci@niptidneé| | of

a sol.ution of sberibrd & bmumlmpuwsnymmrm mgﬂt fiadnshdfn PBS
and i ncubat ed,mgl

erni 0 t 5% n.serum
the pl ates vvere“?é’%%\{ su er na’f’éﬁ K#m m eﬁ thte eg?‘iggmﬁbﬁsot%l onal
anti body and ENgywelyreptdel ﬁ‘sbf%emm Augntitiespof  pelypentidy ach p5can leatt By at

anbi ent t enpeinaioly e sinthesizdd fbmiumifiedDNA. Wel | s were then reacted with

ei ther hungn I gGl of ﬁﬂiaﬁﬁh §§j,ﬁ gat ed
goat anti - n pé?ﬁw* ?ﬁfﬁg %Mlﬁgg and at egs}'%\/\lg%gtpg eve ggdelg and
anal yzed as d@‘é‘E‘FFﬁg WM%@BPHH‘&‘ o Keeoniuese (ekesskd from
t he hybri donammmamattwims' lbdmd I'staclwatbrdtergind 51 Dant oobmglémng:etoothh FN-y

as detected b%’ﬁg |ther tested for biological activity using

a variety of ssa s as descrl bed bel qw. The anti bodi es sel ected
. some cases, such as where glycosylation is desired in a eukaryotic host ccll expression

35  system, one rmay manipulate the various pre- or prosequences to improve glycosylation or yield.
For example, one may alter the peptidase cleavage site of a particular signal peptide, or add pro-



20 Mol e reagent (Invitrogen), a nonophasic.solution of phenol and
guani di ne i sothiocyanate suitable-for isolating total RNA, DNA and
protein. First strand cDNA was synt hesi zed usi.ng a random priner with
an extension adapter (5 - GGC COG ATA GGC CTC CAN NNN NNT -3') (SEQ
1) NO 23) and a 5° RACE (rapid anplification of cDNA cads) ‘
preparative assay was perfornmed using the GENERACEl el Kit
(Invitrogen), a Idt for rapid anplification of cDNA ends 25 (RACE)
with inproved efficiency, according to instructions fromthe

manuf acturer. For preparing conpl et |ight chain-encoding cDNA, the
forward primer was the GENERACERTM nested priner, and the reverse
primer was 5'- GGGGTC AGOCTG(MA CTGAGO 3 (SEQID NO 24). The

reverse priner_was a.conser ve |on of . t he
cDNA sequencé*¥8lifid g’ ﬁ’gﬁrﬁ’ E‘g at'ed rle'“m orfmfcqﬁﬁ' R4

chai ns. For m#isﬁ@ﬁl“ﬁtjmmmwﬂéﬁ@@ﬂww)@wrw@d‘ﬁ%lw&ﬁﬁsthe
heavy chai ns,incldbto kxprowsaf, Ghioh sndyibt hive Beed 1061y CiniikdR AR Blaiipi¢) €8 filipriidin Mer

and 't he " O R uch e g@& %moL%m%o%J%uewe v%% aﬂ§ch?d&c§EQ 'D

140: 25), to recogni ze

codi ng seqﬁeﬁ’&é‘“‘l"ﬁw WW&‘%W&T%WI°E@EH‘%WW%@E shgBuct s
wer e cl oned iundicareditshidof THoREsirdd| palypeptide) dibthe) cozyans clutt 1 Buch @t SihictBe MITS

det er m ned. g‘gﬁﬁi@us sequences Were used to desi gn pri rrers for
full-1ength bod haln PCR appl.ificatjon.

preparing cDNA enCHEH fitape Yacjom g W%W%’FP&?W“‘“‘PH@”?“IQ@R‘%H ner
encoded the ambgnizedtbe theihostigrgsnitm Bﬂd@pmblgﬂalted behnrmlm@q engerdingXthe huti-IFN-y
restrictig m@oﬁmofACA ACA

AAG CTT CFA GAG TCI. CTT, - 3; . 11)
NO: 26). The Wﬁ%%‘é’ﬁﬁ% 3%@%’%%‘5@ nati on
codon, as welgmeqEromoi@hirt copveatiopsily: grpuped ing eng of Byo clagFTindanfid: prvIDteREd ACA CC
TCC CCT OTT Qbdsitutiadpfomotrs, mSE@dpo&Qs&@mmEF@ﬁdfe&&l&ﬁﬁ@&mBﬂrﬁmmﬂsOdUCt

fragment was e FLEQ,_.E
i sol ated and lF'l glé'{‘ %ﬂmﬁo e%jrrséﬁr‘r%rrg{g'fggn exp?%ﬁsjdél 0 vect 0 %
(see | nt erhatabsisnpl 2T e thinge DEsTRFFtEn t BRI, Properesom the hﬂWm ch is

herein i nCOI‘pﬁfoﬁﬁlﬁﬂnﬂ@ifoel’gﬁiBrw@iﬁh:meyfmhpe&myhrﬁutmsm}ﬁﬁwcﬁmwI ng
abNA encodi n%e&g%plessih M Yrgd HRAMEY of SRR, %ﬁ%ﬁ%&%&ﬁﬁuﬂ%@&&%ﬂe the

am no term nus e signal sequence

réstriction en
site, and an GHEPH: 22 skl PRrete iy Rerplydinkes to tes LN Aapsd; ‘@Id‘i""d&]‘é‘ﬁG CAC
CAT GGG GIC Ak Cmdisi@eh 20aFRG-a8ibpdy SEG: ianﬂ@bSZ&)mv:@m woémofpr frawethe

encoded tBg GARRRDUX by QM endiuiddibe APErih RSt d¥ited prodioter stk ifo the
naturally occurring %ense strand Bst si Bl sg??e (5- A? Je'LBEEO'I' éOA GGC ACT

AGA 15 (MC GOF'BAG CAG GOT GOC ACG GCC -3': SEQ ID NO 29). The

resul ting productSuighle prmeirs oo dse with yeast hoels % £lbp weHinovemid Rgarty | Yeasgje|

i sol ated and Am&:edeimgm abasmi fady 96 m.csmw' pimitgrst feusb waln * G
constant regio

f od NS es in
Chi nese Hamst"(’aaF"mfgﬁm omge("f:ﬁb C%& %‘cﬁbeob %tm exlizhr esé‘?‘%ghg%'?&’f ~
1119 ant i 25 FNeegemesyfviyses susle ¥ipelyan vlw, %ﬂmm«sﬁe\eﬂ% ch ps Adgpeirus ﬁ)eavy

chai n/ PDSRal SoatGepilibhvides pina sabdand vird) EoReshiovifs &S’&B’hsdﬁhcpdﬂﬁ@ virus and

di hydrofol ate _re S | FlRed st H%“ t i nese
hanst er ovary dq’%*ﬁbﬁ ﬁ sfvgs&l ﬁ]n v“)?HI Cct um te t od%i“dg:h
Tr ansf ect ed &W@“WM@W@H ﬁ"%&l?"ﬁﬂ“&‘ ?Tf%“l‘f’g}h‘di’“&w?@ﬂ serum
but not 25 contai mdﬁgxalbynpmwhhmmﬁbctohiymsdnmﬂmmnsum@dtohsmgmﬂyvth of
cel I s expnrgs "p‘gmt RO REN "Bs1, }Jj‘;@f\ 3@{. gj:it v é,cep,gepe(illlg
usi ng assays ch a er to detec ression o
anti-1FN-yr nﬁﬁé F’H‘gﬁﬁkﬂg@m&% 'é@ %Wﬁﬂ%ﬁﬂ%‘f 5’5 ErEnalirpst o) |
i nes were sudsﬂkmtsmbrmomwe(tfmte.xqataé 1880p CelF 2298797 rherpék Hiymiding fripsst '
expressing cl Qneg: gk @J‘H' '158'101%& QR WREE sS.el8al fibhada0ls), %&%eangel |
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35 prokaryotic promoters such as the beta-lactamase promoter (Villa-Kamaroff e al., 1978, Proc.

Natl, Acad. Sci. US.A., 75:3727-31); or the tac promoter (DeBoer ef al., 1983, Proc. Natl. Acad.




15various IFN-7 anti bodies. bilge 3 Anti body Heavy Chain Variabl e

Regi on + Heavy Chain Constant Regi on Conplete Heavy Chain 1119 SEQ’ID
NO O + SEQID NGO 2 SEQ 111) NO 17 1118 SEQ 1D NO 10 + SEQLD NO 2
SEQID NO 19 1121 SEQ ID NO 14 + SEQIDNO 2 SEQ ID NO 21 1121*
SEQ JD NO 14 + SEQID NO 2
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Sci. U.S.A., 80:21-25). Also of interest are the following animal transcriptional contro! regions,
which exhibit tissue specificity and have been utilized in transgenic animals: the elastase I gene
control region that is active in pancreatic acinar cells (Swift ef al., 1984, Cell 38:639-46; Ornitz et
al., 1986, Cold Spring Harbor Symp. Quant. Biol 50:399-409 (1986); MacDonald, 1987,
§  Hepatology 7:425-515); the insulin gene contro] region that is active in pancreatic beta ceils
(Hanahan, 1985, Nature 315:115-22); the immunoglobulin gene control region that is active in
iymphoid cells (Grosschedi ez af,, 1984, Cell 38:647-58; Adames ef al., 1985, Nature 318:533-38;
Alexander ef al., 1987, Mol Cell. Biol, 1:1436-44); the mouse mammsry tumor virus control
region that is active in testicular, breast, lymphoid and mast cells (Leder ef al., 1986, Cell 45:485-
10 95); the albumin gene control region that is active in liver (Pinkert ef al., 1987, Genes and Devel.
1:268-76); the alphﬁ-feto-protcin gene control region that is active in liver (Krumlauf ez al., 1985,
Mol Cell. Biol, 5:1639-48; Hammer er al, 1987, Science 235:53-58); the alpha l-anunypsm
gene control region that is active in liver (Ke!scy et al., 1987, Genes and Devel. 1:161-71); the
bets-globin gene control region that is active in myeloid cells (Mogram ef al, 1985, Nature
15 315:338-40; Kollias e al., 1986, Cell 46:89-94); the myelin basic protein gene control region that
is active in oligodendrocyte cells in the brain (Readhead et al., 1987, Cell 48:703-12); the myosin
light chain-2 gene control region that is active in skcletal. muscle (Sani, 1983, Nature 314:283-86);
and the gonadotropic releasing hormane gene control region that is active in the hypothalamus
{Masan et al., 1986, Science 234:1372-78).
20 An enhancer sequence may be inserted into the vector to increase transcription of DNA
encoding light chain or heavy chain comprising an anti-JFN-y antibody of the invention by higher
" eukaryotes. Enhancers are cis-acting clements of DNA, usually about 10-300 bp in length; that
act on the promoter to increase transcription. Enhancers are relatively orientation and position
 independent, having been found at positions both 5 and 3" to the transcription wnit, Several’
25  enhancer sequences available from mammalizn genes are known (e.g., globin, elaélnse, albumin,
alpha-feto-protein and insulin). Typically, however, an enhancer from a virus is used. The SV40
enhancer, the cytomegalovirus early promoter cnhanocr, the polyoma enhancer, and adenovirus
enhancers known in the art are exemplary enhancmg elements for the activation of eukaryotic
promoters. While an enhancer may be positioned in the vector either 5 or 3° to @ coding
30  sequence, it is typically located at a site 5’ from the promoter.

A scquence encoding an appropriate native or heterologous signal sequence (leader
sequence or signal peptide) can be incorporated into an exprassion vector, t¢ promote
extraceliular secretion of the antibody. The choice of signal peptide or leader depends on the type
of host cells in which the antibody is to be produced, and a heterologous signal sequence can

35  replace the native signal sequence. Examples of signal peptides that are fimctional in mammatien
host cells include the following: the signal sequence for mterleukin-7 (IL-7) described in US



SEQ ID NO 21 1118* SEQID NO 30 + SEQID NO 2 SEQ ID NO 32
Antibody Light Chain Variable Regi-on + Light Chain Coastant Region
Conpl ete Light Chain 1119 SEQID NGO -8 + SEQID NO 4 SEQID NO 18
1118 SEQID NO 12 + SEQID NG 4 SEQID NO 20 1121 SEQID NO 16 +
SEQID NO 4 SEQ ID NO 22 .1121*
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Patent Na. 4,965,195; the signal sequence for interleukin-2 receptor described in Cosman et al.
(1984, Nature 312: 788); the interleukin-4 receptor signal peptide described in EP Patent No. 0
367 566; the type I interleukin-1 receptor signal peptide deseribed in U.S. Patent No. 4,968,607,
. the type I intericukin-1 receptor signal peptide described in EP Fatent No. ¢ 460 846; the signal
5 sequence of human IgK (whiéh is METDTLLLWVLLLWVPGSTG; SEQ ID NO: 52); the signal
sequence of human growth hormone (which is MATGSRTSLLLAFGLLCLPWLQEGSA; SEQ
ID NO: 53); and the human signal sequences MGSTAILALLLAVLQGVCA {SEQ ID NO: 54)
and METPAQLLFLLLLWLPDTTG (SEQ ID NO: 55), which were encoded by cDNAs encoding
the heavy and light chains isolated in Example 3.
10 Expression vectors of the invention may be constructed from a starting vector such as a
l commercially available vector. Such vectors may or may not contain all of the desired flanking
sequences, Where one or more of the flanking scqucnceé described herein are not already present
in the vector, they may be individually obiained and ligated into the vector. Methods used for -
_ obtaining cach of the flanking sequences are well known to one skilled in the art. -

15 After the vector has been constructed and a nucleic acid molecule encoding light chain, 2
heavy chain, or 2 light chain and a beavy chain comprising an anti-JFN-y antibody has been
inserted into the proper site of the vector, the completed vector may be inserted into a miﬁblc
host cell for amplification and/or polypeptide expression. The transformation of an expression
vestar for an anti-IFN-y antibody into a selected host cell may be accomplished by well known

20  methods including transfection, infection, calciwm phosphate co-precipitation, electroporation,
‘microinjection, lipofection, DEAE-dextran medisted trms;fcctiom ot other known techniques.
The method selected wilt in part be & function of the fype of host cell 1o be used. These methods
and other suitable methods are well known to the skilled artisan, and are set forth, for example, in

- Sambrook e al., supra.

25 A host cell, when cultured under appropriate conditions, synthesizes an anti-IFN-y
antibody that can subscqﬁcnt]y be collected from the cullure medium (if the host cell secretes it
into the medium) or directly from the host cell producing it (if it is not secreted). The selection of
an appropriate host cell will depend upon various factors, such as desired expression levels,
polypeptide modifications that are desirable or necessary for activity (such as glycosylation or

30  phosphorylation) and ca.éc of folding into a biologically active molecule

Mammalizn celf lines available as hosts for expression are well known in the art and
include, but are not limited to, immortalized cell lines available from the American Type Culture
Collection (ATCC), including but not limited to Chinese hamster ovary (CHO) cells, HeLa cells,
baby hamster kidney (BHK) cells, monkey kidney cells {COS), human hepatocellular carcinoma

35  cells (eg., Hep G2), and 2 number of other cell {ines> In certain embodiments, cell lines may be

© selectsd through determining which cell lines have high expression Jevels and constitutively



SEQ 1113 NO 31 + SEQID NO 4 SEQID NO 33 58 Antibody Heavy
Chai n Variabl e Regi on + Heavy Chain Constant Region Conpl ete Heavy
Chain 1118* SEQID NO 12 + SEQID NO 4 SEQ ID NO 20 Exanpk 5
Prod' edits of and-1FN-1 Antrbodv 5The 1119 anti body was produced by
expression in a clonal line of CHO cells that expressed it. For the
production urn, cells froma-single vial were thawed into serumfiee
cell culture nmedia. The cells were grown initially in a 250 inL.
shake flask, then in spinner flasks, and finally in stainless steel
reactors of increasing scale up to € 2000L bi oreactor. Production was
carried out in a 2000L bioreactor using tied batch culture, in which
a nutrient feed containing 10 concentrated media conponents is added

to maintain ce nd cul ture V|a Productjon_| asted for

appr oxi mat el Wﬁﬁ%%w‘ '7 YRR ?‘r?@"%‘@’b% *a‘ﬁ‘l‘i‘“b&ﬂ@ s
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flows. specificalty bind to TPN-y may be useful in treatment of IFN-y mediated discases. Said antibodies

can be used in binding assays to detect [FN-y and to inthibit IFN-y from forming a complex with
IFN-y receptors.  Said antibodies that bind to IFN-y and block intcraction with other binding

. compounds may have therspeutic use i modulating IFN-y mediated discases. In prefemed

10  embodiments, antibodies to IFN~y may block IFN-y binding to its receptor, which, may result in
distuption of the IFN-yinduced signal transduction cascade.

in some embodiments, the invention provides pharmaceutical compositions comprising &
therapeutically effective amount of one or a plurality of the antibodies of the invention together
with a pharmaceutically acceptable diluent, carrier, solubilizer, emulsifier, preservative, and/or

15  adjuvant Preferably, acceptable formulation materials are nontoxic to recipients at the dosages
and concentrations employed. In preferred embodiments, pharmaceutical compositions
comprising a therapentically effective amount of anti- IFN-y antibodies are provided.

In certain embodiments, acceptable formulationi materials pmfmﬁly are nontoxic to
. recipients at the dosages and concentrations employed.

20 In certain embodiments, the pharmaceutical composition may contain formulation
mategials for modifying, maintaining or preserving, for example, the pH, osmolarity, viscosity,
clarity, color, isotonicity, odor, sterility, stability, rate of dissolution or release, zdsorption or
pmctniﬁbn of the composition, In such embodiments, suitable formulation materials include, but

. are not limited fo, amino acids (such as glycine, glutamine, asparagine, argimine or lysine);
.25 antimicrobials; antioxidants (such as sscorbic acid, sodium sulfite or sodium hydrogen-sulfite);
buffers (such as borate, bicarbonate, Tris-HCI, citraies, phosphates or other organic acids);
bulking agents (such 2s mannito] or glycine); chelating agents (such as cthylencdiamine
fetyaacetic acid (EDTA)); complexing agents (such as caffeine, polyvinylpyrolidone, befa-
cyclodextrin or hydroxypropyl-beta-cyclodextrin); fillers; monosaccharides; disaccharides; and

30  otber carbohydrates (such as glucose, mannose or dexiring); proteins (such as sarum albumin,

’ gelatin or immunoglobulins); coloring, flavoring and diluting agents; emulsifying agents;
hydrophilic polymers (such as polyvinylpyrrolidone); low molecular weight polypeptides; salt-
forming counterions (such s soditmm); preservatives (such as benzalkonium chioride, benzoic

~ acid, salicylic agid, thimercsal, phenethyl aleohol, methylparaben, propylparaben, chlorhexidine,
35 sorbic acid or hydrogen peroxide); solvents (such as glycerin, propylene glycol or polyethylene
" glycol); sugar alcohols (such as mannitol or sorbitol); suspending agents; surfactants or w;etling



At the end of production, the cell broth was fed into a disk stack
centrifuge, and the culture supernatant was separated fromthe cells.
The concentrate is further. clarified through a depth filter followed
by a 0.2 inn filter. The clarified conditioned nedia was then
concentrated by tangential flowultrafiltration. The conditioned

medi a was concentrated 15- to 30- fold. The 20 resulting concentrated
condi ti oned nmedi um was then processed to purify the antibody it
contains, but it may be frozen for purification at a | ater date. Any
of the other antibodi es described herein could be produced in a
simlar fashion. Exanple 6 25 Characterbint the Activity of
anti-1FN-y Antibodies Since | FN-y has a | arge nunber of
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the potency OFBEAnshsRlurprics PEG, sarbitep eststa;palusorbays sucihis polysqdus 0, pplvewipieh e d
bel ow was useip, frign, ttohe:hapinhrl&mﬁn sivlcaedl, tyipstzial)Ceubitily taltagcing Iigdne Cuedasf OF

further anal y§j OEPR i Sty ted
candi dat es i n%%rﬁsaed ‘%ﬁ@-‘ 1%‘1“1?ﬁb1%l'§‘£%9’(§j g%%%%ﬂﬁsg' S%Pc!?;g%@fQ
! s G isits

Bi oassay 59 Pomassum ¢
anti - prol i §erghirmwenticl fdipents.ee REMBSGTOMS\PHARMACEUTIGASAGENCES 18" EdiGee €. g.
Aunt and Pope% 1@&3,1.0'“/ lgﬁlmgkpuglgws% 75. The human |ung cell

|l i ne 549 has been_used fr en ubl i cations, descgri bing the

bi oactivity of | FREE® %@gg@ &”M ‘5%“%”3 r’éﬁ” RREDY o) |
1993, | munol @gskillgdin @Setd#l&ﬂdﬂismptgdwwatble ﬂvm@étowpﬁwmm&n. delivery

i nhibitor is fastad &En’e@- BRRCERtd F4- Qimpf REMMNGTONSAPHAWLAREOBCANCE

t hat fallﬁméﬁ;ﬁﬂbia thof th do srhes ont?ergaur\ﬁe V\/Qher a%mrall
change in 8ose hge respons i
the art will wélamwftﬂmmlwe%mtes(e@svsﬂv@meefsﬂvwdeeﬁ@’ﬁsWWat| ng
substance is usedmmmeﬁwlh;aﬁsgmeﬁm@vﬁfclcammi&hnbpﬁaﬁmm cBfposidg Ui 1 ed
to 'observe e for a-
stinmul ati ng subst aﬁ%g{%ﬁ%ﬁéﬁi ﬁ%%ﬁ%ﬁ%ﬁ%?&%l g%%gg% Ywhi ch
80% or 10 9oo}e= Wﬂ@éf?@&%%w@'ﬁw‘aﬁ‘“‘m@e ﬁ‘&%mwﬂmﬂ@ﬁp?&ﬂg@w% flujd ippssibiad)

An | TN-7 d6S esuppleaineen Sith Gothiery Satatials capenve Mia baxositionsdidt pirswietale admirisrdtiGs i 0 f or
the lung epi tﬁe@ﬁﬁlﬁh&%ﬁkm e fizbd with s AR ofe ﬁu&%ig‘%%ﬁ@%ﬁquem

experinents, ng concentratl ons of url Tl eg fgg?f dies were
I

m xed with a #5eEd %P 2ol PEGE0-§4 0
ant i bodi es t ooristviai idfer effRboutrtiol. G, sdlmmﬂtﬁemnﬂnyie edrbitole a suitable substitute

ant } - pr oldl f er@&dr&%&t&m&m@@hﬁ ;e{@anson,lémdm@rambaﬁ%mpumt ARSIy Was
pertorne or an ol | ONn Sur.e et.er I’ll ng

f 1 uor esceﬁh ‘5%%&%“8’3 %thfgg'ﬁ ‘“maﬁﬂﬂ%tﬁﬁ&%ﬁf‘ftﬁ% ?

| nt er nat i onal @ﬂmﬂéﬂmu"@m %%MW‘%WWG&$MSW@@ éwcel I
3“”;”‘ by dﬁ%ﬂhﬂt ln inyoptlilizad castanh&que&@sonﬂarplauf&e{' 4&2&3_&@&&2.:&1&3 S.Segi-e-g-,
e rres an S S . n | S. . . - .

A uned ot -y DAY oo s stk o, WRg S e

in Figure 9, #1119 anti body was the nost potent antibody with an
| Cse (conczentratlmpmmwbueahmmﬁmmmm*numwﬁeamﬁfwm NI was

achi eved) of %@ VA 'JB%QE GoPM Eg/y} H Jl
DR Bi oassay nothher es Eﬂ éﬁ)l%z%]r“(gger ﬂa y |I§m§' ity to
upregul at e t HEEEXHPEsSTGH gl W@a&%whwcw acfeptablesqmERositios iy
variety of cehtlnnmyﬂdmfﬂﬁrhl.s act|V|ty nay be parti cul arIy rel evant to

lTﬂgui Repl ailis (iﬁ{am{mﬁ ; h b cdn%mé.zthztfiéa@%kbﬂhe
-1 humgn nmonocyt i e |n as el use uen in.
publ i cati dfs Q¥ tFBf t‘é’“ g'ﬁ%ﬁ-‘fg‘ y

dose- r espons ecoupasition\absyaipiogicat plil etdat % @Mﬂtmﬂmﬁﬂm@h@nﬁ@ alﬂﬁfmxc dflfren
particul ar T1Hha @ik, Iine used 30 in this experiment (-21 pM. hr

subsequent experipgents fferent conce i.ons of urified
anti bodi es were n% '?@Egﬁg’%? esq ons o yss e
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35 solution comprising the desired anti-IFN-y antibody in a pharmaceutically acceptable vehicle. A
particutarly suitable vehicle for parenteral imjection is sterile distilied water in which the anti-




Whol e bl ood Bi oassay 5A human whol e bl ood assay was devel oped based
on published observations that IFN-y iipregul ates the production of
the I F-10 chenokine in several different cell lines. This activity
may be particularly relevant to |upus nephritis (Narum et at, 2000,
Cyroirine 12:1561-1565). Wol e blood froma nunber of normal human
donors was tested for the ability of 1FN-y to increase 1P-10
production. An |IFNy dose-response curve was generated to determ ne
the ECO 10 for individual donors, As expected, sonic variation was
observed between donors. In general4 donors were used that appeared
to ii-pioducibly display an EC. so of 50 - 100 pM Whol e bl ood Was

m xed with a fixed concentration of IFN-y and different
concentrations of i.bodi es, incubated for 183 hqurs and then W10
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di ssociation ¢ S 111 ntlbody
Exanpl e 7 Spaaﬂ’cél?aﬁrq%i ﬂ&'ﬁ%‘ w"t’ﬂ“s Ef*ﬁm' ﬁ?\%ﬁel{gﬁm es"c’rl%é'g“% Bve
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The human, cymERyGhEpody, BilehtsC Bivoamd) 2@eméidy Hoifl Rixe] egetibl! dls, bbricattt | Ve
in the previ !Mﬂm G gmé bJERFtﬁ protein was
not active in |séi%;ﬂsaﬁgl/‘m:‘?‘ﬂ %&izg p¥nodp§+clr§§mvéﬂg ac |§de' in a RAW 2641
cell-1ine based a®imae %Fﬁ‘lc‘f?“%&g & fventign 35 preferahly proviged P §OMARE 549 5
assay des@§i bmmrmwusbnp oe X piggality Pioanti-t TNy sntityelics inatmighire @fth ddn@xiiDuUSE
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neutralize hmmmnwl%bvmmmehmwim fpert dilyinkse suptossecalgifim tcireenatd) pedmmwer e
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Additional pharmaceutical comapositions will be evident to those skilled in the art,
including formulations ‘involving anti-IFN-y antibodies in sustained- or controlicd-delivery
formulations. Techniques for formulating & variety of other sustsined- or controlied-delivery

means, such as liposome carriers, bio-erodible miicroparticles or porous beads and -depot
35 injections, are also known to those skilled in the art. See, for example, Intemational Patent
Application No. PCT/U§93/00829, which is incorporated by reference and describes controlled



Mouse 1118 Yes Yes No No 1119 Yes Yes No No 1121 Yes Yes No No
Exanpl e 8 Identification of an Hokin* for anti-lIFNv Antibodies 15A
conpari son of the am no acid sequences of Mature human and cynonol gus
i ndi cated that there were nine amno acid differences between them at
positions 19, 20, 31, 34, 65, 77, 103, 110, and 126 in the human

| FN- 7 sequence. Human and chi npanzee 1FN-y sequences are disclosed in
Thal cur and Landol fi (1999), Mol ecul ar | mmunol ogy 36: 1107-15, The
cynonol gus nonkey 1FNay sequence is disclosed in Tatsum and Satz
(1997), Int Arch. Allergy 50

release. of porous polymeric microparticles for delivery of pharmaceutical compositions. |
Sustained-refease preparations may include semnipermeable polymer matrices in the form of
shaped articles, e.g. films, or microcapsules. Sustained release matrices may include polyesters,
hydrogels, polylactides {as disclosed in U.S.. Patent No, 3,773,919 and Buropean Patent
5  Application Publication No. EP 058481, each of which is incorporated by reference), copolymers
of L-glutamic acid and gamma ethyl-L-glutamate (Sidman ef al., 1983, Biopolymers 22:547-556),
poly (2-hydroxyethyl-methacrylate} (Langer ef al,, 1981, J. Biomed, Mater. Res. 15:167-277 and
Langer, 1982, Chem. Tech. 3:98-105). ethylene vinyl acetate (Langer ef al., supra) or poly-D(-)-
3-hydroxybutyric acid (Europcan Patent Application Publication No. EP 133,988). Sustained

10  relense compositions may also include liposomes that can be preparcd by any of several methods
known in the art. Sec eg., Eppstein ef al., 1985, Proc. Natl. Acad. Sci, USA 82:3688-3692;
Europezn Patent Application | Publication Nos. EP 036,676; EP 083,046 and .EP 143,949,
mcorpomwd by reference.

Pharmaceutical compositions used for in. vivo administration are typically provided as

15  sterile preparations. Sterilization can be accomplished by filtration through sterile filtration
membranes, When the corposition is lyophilized, sterilization using this method may be
conducted cither prior to or following lyophilization and reconstitution. Compositions for
parenteral administration can be stored in lyophilized form or in a solution. Parenteral
compositions generally are placed into a container having a steril¢ access port, for example, an

20  intravenous solution bag or vial having a stopper pierceable by a hypodermic injection needle.

Once the pharmaceutical composition has been formulated, it may be stored i sterile
vials as a solution, suspension, .gel, emulsion, solid, crystal, or as a dehydrated or lyophilized
powder. Such formulations may be stored either in a ready-to-use form or in a form (e.g,
lyophilized) that is reconstituted prior to administration,

25 The invention also provides kits for producing a smgle—duse administration unit. The kits
of the invention may cach contain both a first container having a dried protein and a second
container having an aqueous formulation. In certain embodiments of this invention, kits
containing single and mmulti-chambered pre-filled syringes {e.g., liquid syringes and lyosyringes)
are provided.

30 The therapeutically effective amoumt of an  ant-IFN-y antibody-containing
pharmaceutical composition to be employed will depend, for example, upon the therapeutic
‘context and objectives. One skilled in the art will appreciate ﬁ!at the approprizte dosage levels for .
treatment will vary depending, in part, upon the molecule delivered, the indication for which the
anti-IFN-y antibody is being used, the route of administration, and the size (body weight, body

35  surface or organ size) and/or condition (the age and gencral bealth) of the patient. In certain

| embodiments, the clinician may titer the dosage and modify the route of administration to obtain



20 I'manot 114(3): 229-36; and the marine | ENdy sequence is disclosed
in, e.g., National Center for Biotechnology Information (NCB")
AcceSS|on No. NP_032363. Site-directed nmutagenesis using a
comercially available-kit was used to substitute individually each
of the divergent human am no acids within the human IFN-7 with the
correspondi ng am no acid fromthe cynonol gus protein. Each
substituted | FNNy was naned "buTENY' foll owed by the synbol for 25
the amino acid used to replace the am no acid present in the hunman
| FTI -7 sequence and the position ifithe mature human | FNI, sequence
at which the substitution occurred. For exanple, "hul FN7D19"
represents a version of TEN-7 identical to human 1FN-y except at
position 19, where an aspartic acid repl aces the histidine nor mal | y

occupyi ng t hi e wHe trepauiic dffect; f fipicel dagwar mayErBSImAP Yhrede Srwmia abpHy wi t h
t he cynonol gus® gk keeryord, Eﬁ*n&n@@h@&cb&tmﬁwmveaﬁbmﬁmeﬁmﬁﬁuam no

aci d with 30 i
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monkey TEN- | i@aske % fromp mwmswere a kucine repl aces the serine
normal |y oscupyi ngosh@muea@smt&mup&&ﬁpﬁa{a&oﬁsmﬁpa?aderﬁofmmaﬁﬂ@rm ant
pr ot ei ns. wer g?m j expression. system
such as the ﬁﬁﬁﬂ%@%@ﬁq’e P"ﬁn%weﬁ%&ﬂygénu an y € ﬁ%

retai ned act |4?F3$“y‘5d§°‘°’éfétﬂél" AsbiseEy #M%cf}img“&s@wn%@nwram. body
was tested foaaminismcabnkmﬂcwokmaewammﬁawmmnﬂdamﬁyﬂohmﬁtméagecal

activity of the gég,?ed i ng an
A549 bi oassay. ulgl\{le abi '}w&e 11 ant Eﬁggng%r ?gcev}égr
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was neasur ed Gheonigadménistuion of ecantibedyesf %emmmhﬂm@lad@ﬁc infnupe predegin c e
observed i tmmw&%mﬁt%w&aﬁ&&mmamﬂ body
(due to reducl;t amma fALﬁMAFBL%EHp Puxmpr era Ling %Pﬁod )odu S set to
100% and the l1 S 1ty B e S e e A F éhth of
the altered f'lSFFFE‘"bﬂP“FFNl plus the 1119 ant| body were conpared to
this. Aternati vethymuﬁemadmhmmnswﬂﬁh&eﬁumemaﬁﬂleﬁ awahnﬂcuﬂﬁiml gus

nonkey 3FN-vy, t ﬁﬁ@&h d,, 98 h%@ h¥$! a

observed f| uonrdéhgxcl'en% w i\@% miar | ze %Tea E‘ “ﬁ’m 3%9

ant i body #s ameEmEd 'H@EFE"P'HT‘F ”omwwrfﬂlm fouy-ppalary fnisgapgiplc ianersl oGty of
hunman | EN- 7 aifithlegidok] rihes; hwhs:imeﬂmﬂ«srsym anbg mﬂamhimmambd:Nln &wmept for

15 hul ThyD19 mlmlaw%ﬁ&gmﬁaa Bt dafdiis

cynonol gus I ENl protei'n was .al so not inhibi tegégy tﬂe 1119 antl body.
This anal ysi smi?‘sﬁ‘g'l N EREnE¥A AV i Jues 19 and 20 are particularly
i nportaid for t helhe emmosition ponmiyde\wdeinisitrdddocdily e immpltiiodef samabblae- y and

My serve ,as agelgm Snoftr HEPHAL hat R LAE Sict! BEdedirkd Roli hIBEY a3tk 3H TEN
1FN-y. 20Tabl ¢ psulngElFI}l_ ycrtam embodiments, where an implantation device is used the device may be
implanted into any suitable tissue or orgen, and delivery of the desired molecule may be via
diffusion, timed-release bolus, or continous administration,
It also rﬁay be desirble to use anti-IFN-y antibody pharmaceutical compositions
30  according to the invention ex vivo. In such instances, cells, tissues or organs that have been
removed from the patient are exposed to anti-IFN-y antibody pharmaceutical compositions after
which the cells, tissues and/or organs are subsequently implanted back into the patient.
In particular, anti-IFN-7 antibodies can be delivered by implanting certain cells that have
been genetically engineered, using methods such as those described herein, to express and secrete
35  the polypeptide. In certain embodiments, such cells may be animal or human cells, and may be




% Neutralization by 1119 Hunman WAN-y 100 Cynornol gus IFN-y O
hul FN-7019 0 hul FN11320 0 hul FN-, 031 103 hulFNaiit34 109 hur FN-1 R65
109 hul FN-1177 108 hul FNi t S103 102 hul FN-WL10 103 hul FN-71126 109

52

autologous, heterologous, or xenogeneic, In certain embodiments, the cells may be immortalized,
In other embodiments, in order to decrsase the chance of an immunological response, the cells
may- be encapsulated to avoid infiltration of surrounding tissues. In further embodiments, the
encapwlatio'n materigls are typically biocompatible, semi-permeable polymeric enclosuses or

.5 membranes that allow the release.of the protein product(s) but prevent the destruction of the cells
by the patient’s imumune system or by other detrimental factors from the surrounding tissues.

EXAMPLES
The following examples, including the experiments conducted and results achieved are
10 provided for illustrative purposes only and are not to be construed as limiting the invention.

l ‘Example 1
Generatiom of hw IFN. m CHO cells
The full-length human IFN-y cDNA was amplificd by PCR {under standard conditions)

15  using human spleen Marathon-Ready cDNA (Clontech) as a template. The sequence was
subcloned into the pDSRo2 plasmid. DH10B (Escherichia coliy cells were transformed with the -
pDSRe2 plasmid. DNA was prepared using stardlard techniques, and CHO cells were transfected
by the calcium phosplntc methed (Speciglity Media, Inc.). A high-expressing cell line clone was
used to gcneraie serum-free conditioned media.

20 CHO cefl conditioned media containing humazn IFN-y (hu-JFN-y was concentrated,
dialyzed, and purified through several chromatography sieps. The first step was Q-HP
{Pharmacia) chromatography using a standard NaCl gradient to separate highly glycosylated from
unglycosylated hu-IFN-y forms. The Q-HP pool was further purified through wheat germ

 agglutinin chromatography (EY Laboratories). The pirified material was separated by SDS-

25  polyacrylamide gel electropboresis (SDS-PAGE) and analyzed by Coomassie-blue and sitver-

© stining, The purified material was greater than 95% pure as determined by both Coomassie-blue
and silver-gtained SDS-PAGE. The material was also assayed by the gel-clot method (Limulus
Amebocyte Lysate), indicating a low endotoxin level. The identity of hu-IFN-y was confirmed by
Western blotting using anti-AF-285 NA antibedy from R & D Systems. The final proicin

30  concentration was determined from absorbance (Agg) using the extinetion coefficient method,

where Ay reading/extinction coefficicnt = concentration in g/L (extinction coefficient = 0.65).

Example 2
duction of Human Menoclonal Antibodies Apainst TFN-
35 _ ' '
Transgenic HuMsb Mice



Table 6 shows that an altered version of the cynonol gus nonkey | F147

conprising substitutions making the cynornol gus | FNy sequence match

t he human sequence at positions 19 and 20 was not neutralized by the

1119 anti body. However,

19, 20, and 103 were neutralized by the 1119 anti body, as were

versions containing substitutions in addition to either of these.
Table 6 Construct Neutralization by 1119 hunman |i Ny yes cyno | Ffry

versi ons of the cynonol gus nonkey 25 | FN
havi ng human sequence substitutions at positions 19, 20, and 65,

or

63

no cyno | FNI H19/820 no cyno Inly S no cyno Inly L103 no cyno | Ebly

865/ L103 no cyno LF/419H19/820/865 Yes cyno LENyH19/'820/ L103 yes

i0

15

20

25

30

35

Fully human monoclonsl antibodies to IFN-y were prepared using HCo7, HCo12, and
HCo7+HCo12 straing of transgenic mice, each of which expressed human' antibody genes. In
each of these strains, the endogenous mouse kappa light chain gene had been homozypously
disrupted a5 described in Chen ef ol (1993, EMBO J. 12:811-820), and the endogenous mouse
heavy chain gene had been homozygously disrupted as described in Example | of International
Patent Application Publication No. WO 01/09187 (incorporated by reference). Each strain carried
a human kappa light chain transgene, KCo35, as described in Fishwild ef al. (1996, Nature
Biotechnology 14:845-851). The HCo7 strain camries the HCo7 human heavy chain tranggene as
described in U.S. Patent Nos. 5,545,806, 5,625,825, and 5,545,807 (incorporated by reference).
The HCol2 sirain carried the HCol2 human heavy chain transgene as described in Example 2 of
International Patent Application Pub]mat!on No. WO 01/09187 (incorporated by reference). The
HCoT+HCo12 strain camied both the HCo7 and the HCol2 heavy chain transgencs and was
hemizygous for each transgene. All of these straing are referred to herein as HuMab mice,

HuMab Immunizations;

To generate fully human monoclonal antibodies to IFN-y, HuMab mice were immunized
with purified recombinant human JFN~y derived from E. celi or CHO cells as antigen. General
immunization schemes for HuMab mice are described in Lonberg er al. (1994, Nature 368:356-
859; Fishwild et al., supra., and International Patent Application Publication No. WO 98/24884,

 the teachings of each of which are incorporated by reference). Mice were 6-16 weeks of age upon

the first infusion of antigen. A purified recombinant preparation (25-100 ug) of [FN-y antigen
(e.g., pwrified from transfected - £, coli or CHO cells expressing IFN-y) was used to immunize the
‘HuMab mice intraperitoneally {IP) or subcutancously (Sc).

Immunizations of HuMab transgenic mice were achieved using antigen in complets
Freund's adjuvant and two injections, followed by 2-4 weeks IP immunization (up to a toial of 9
immumizations) with the antigen in incomplete Freumd’s adjuvant. Several dozen mice were
immunized for each antigen (human IFN-y produced in either E. coli or CHO cells). A total of 91
mice of the HCo7, HCol2, and HCo7+HCo12 strains were immunized with IFN-y. The immune
respanse was monitored by retroorbital bleeds. '

To select HuMab mice producing antibodies that bound IFN-y, sera from immunized
mice was tested by ELISA as described by Fishwild ef al. supra. Briefly, microtiter plates were
coated with purified recombinant IFN-y from CHO cells or £. coli at 1-2 gL/mL in PBS and 50
(d/well incubated at 4°C overnight, then blocked with 200 al/well of 5% chicken serum in
PBS/Tween (0.05%). Dilutions of plasma from IFN-y-immunized mice were added to each well
and incubated for 1-2 bours at ambient temperature, The plates were washed with PBS/Tween
and then incubated with-a goat-anfi-human IgG Fe-specific polyclonal reagent conjugated to



cyno | FN71119/8201L103/ 1110 yes cyno | FNy Hl 9/ S20/ S65/1L103/ 1110 Yes
Exanple 9 5 Bl ol oSc44etlvlty ofd The 1119 anti body was

adm ni stered to. two chi npanzees at a dose of 20 ng/ kg every week for
t hree weeks. Bl ood was drawn fromthe chi npanzees either two (-2) or
one week (-1) before-adm nistration of antibody, and further bl ood
was drawn at 2, 8, 15, 29, and 36 days after adm nistration of the
first dose of antl body. A chi npanzee whol e bl ood assay was per f or med
on 10 the drawn bl ood using essentially the same method used in the
human whol e bl ood assay descri bed 50 Exanple 6, the key distinction
bei ng that the anti body was not added to the whol e bl ood exogenously
but was adm nistered previously in vivo to the chinpanzees. |IFN was
added to the bl ood at various concentrations (0.01 ng/m, 3.9 ng/m,
or 1 ug/m), bpiwmdigi provtidese SHRP) da Dakowrat aeom3F@efuiyte. Xiptes waet viaghedh witand
thenbl 1>-10 mwuam@dmmawmmx mpms@@cxaﬁl[aggn%mm As
can be seen ip rior to
ant i body d05| ng resmedeaﬁuﬁﬁg %ﬁm@k&%ﬁ, a concen rati o r@e zibegnﬁcent

i ncrease in 19eped prbARIS sbeTyte @'E‘l‘“&&?ﬂ“ﬁ’%ﬁ St. Lgpis, MP, G‘?“éﬂmﬁ“"a’lﬁ 1883, 08t i body
adm nistrati afymn) dzdﬁﬁhmﬁ@&d&@hdoﬁeﬁwﬂﬂbyd&&mﬁh@opﬁmnj@mamer@ﬂ:s | FNI
tested with gpis &%5@3%&%&%&&&9&%%9 mg@ te t hat

the antibody retain |Iéeto ne I ze ) even after
adni ni strat i EPHeHmMeppelesal atibpdiesAs fescriped Belotiay nt of | FN-y added to these
cultures greatly exceeded t he endogenous | evel s of IFN—y in the

chi npanzees, &WILRSH m shfhGIaRE woul d be
capabl e of ne(%t ral | Zi ﬂgms'h%hayr}guspﬁgm vivo. |t }s"houl d be

under st oot t hat t'ie* VBT BGSTH g'“d’?"g‘tf W@%%@P?@M@Ftﬁ?‘r‘?"@ﬂ’em fic
25 enbodi nentimragfoushh deys\tefute i semifienetid tsledns wiré ramod flhesafter. 0 wouse

al ternatives sﬁ&u&y&a&@monwewwnm ﬂ&mlﬁﬁedtvhﬁPﬁ@HaltﬁouﬁHgdtMlQa! of the

i nvention as set f%ﬁ%“ tl e*p 5'-%3195 ef res ces cited
herein are i nco“r“'%$ edmm”re Q’nce i ﬁ'el Fﬁ‘“’%? i s
claimed is: 1.An Brsﬂnmsbeeﬂamm@wsnlmﬂmmmmwfmd FN-y,

conprising aw b@mmsmld%@%mmmsmw@ nRGse GnySiGR e0F eaTchat i s:

(a).SEQ ED I ant 43 -havi ng. 4 _nIe m no
acid substitu |':“E’)s'r(1m R, e%[b\{%@ wﬁaJDso%Oﬂ%'Eg(ﬁmga éegr %}'antpg'mﬁ1 gﬁgﬂ@@h

havi ng a si ngk "Eﬁh"’rﬂst‘&ﬁq“dm?eﬂ%P‘P‘FL@‘i%PﬁbYquHéW%‘?‘%W seleqtiyei m |
further conpmiegian@niginikg 6% mmge&mlmssmlamwcsae&ueaﬂe cel T8ES) | D

NGO 34, SEQ D, " A | D
NG 35, SEQ 15 NS R T e ooy o G iy i
hybridoma growth medium supplement derived from mcdlmn used to culture a murine

macrophage-like cell line, in DMEM (Mediatech, Catalog No. CRL 10013, with high glucose, L-
glutzmine, and sodium pyruvate) plus 5 mM HEPES, 0.055 mM 2-mercaptoethanol, 50 mg/mL
gentamyein, and 1x HAT (Sigms, Catalog No. CRL P-7185). After 12 weeks, cells were
cultured in medium in which the HAT was replaced with HT.

25 The resulting hybridomas were sereened for the production of antigen-specific antibodies, .
Individual wells were screened by ELISA (described above) for human anti-IFN-y monoclonal
IgG antibodies. Once extensive hybridoma growth occurred, medium was monitored, uswally
after 10-14 days. Antibody secreting hybridomas were replated, Scrbmcd.again and, if stili
positive for human IgG, anti-IFN-y monoclonal antibodies were subcloned at least twice by

30  limiting dilution, The stable subclones were then cultured in vitro to generate small amounts of
antibody in tissue culture medium for purification and characterization.

Selection of Human Monoclonal Antibodies that Bind to IFN-y
An ELISA asssy as described above was used fo screen for hybridomas that showed
35 positive reactivity with JFN-y immunogen. Hybridomas secrefing 2 monoclonal antibody that
bound with high avidity to IFN-y were subcloned and further characterized, One clone from each



3. The anti body of any one of clains 1 to 2 conprising a fast am no
aci.d sequence at |least 80% identical to SEQ 1D NO 6, SEQ I D NG 10, -

SEQ I D NG 14, and/or SEQ'I D NG 30, wherein the alignnment bet ween
the first amno acid sequence and SEQ ID NO :6, SEQID NO] 0, SEQ ID
NO 14, or SEQ ID NGO 30 spans at | east 50 am no acids. 4. The

anti body of claim3, wherein the first amno acid sequence is 90%
identical to SEQID NO 6, SEQ ID NGO 10, SEQ ID NO 14, and/or SEQ ID

NO: 30. 5. The anti body of claim4, wherein the first amno acid
sequence is identical to SEQ ID NO%, SEQ ID NO 10, SEQ ID NO 14, or
SEQ |1 D NO 30. 6. The anti body of any one of clains 1 to 5,

conprising a second ami no acid equence at | east 80%identical to SEQ
| D NO 8, SEQIDNOth SE NO, 16, and/or | SEQ | D NGO 31,

wherein the dvirge &&%W%@?M&%%Wwwéﬁ@oﬁhd SEQ
| D NG 8, SEberDalN@aiZmebansw@nﬂlﬁwdam#m SEQ | D NG 31 spans at

] east 50 am no ach%wﬂlagsﬁ% qjd,g}ngd,rmeqm ' ig,gl second
am no acid-se e %, dentJ cal fo Q

NO. 12, SEQ | ey B""l“‘é’ﬂtf/"ﬁ?“"%éé“l’d“ eriments, '““’“‘%" é‘QEHf’F B8 o
claim 1 or5 2 vibipuliwdinfs slufiaof lasfmhgf mwdnﬂs"ewémehm chaip ScRBS360/

i dentical to iiled e elehipn. SR 514% chiSERAchd, N1 werdabe@ binSEQ | D

Sequence and S0 %&%%?T%%E%%ﬂﬁ%% %&%1%1”“ I Sl B se0 1

NO 32 spans a’ec“Ha'eh%mtEWW&tl-%I@m m““Bg'm@hEMaMWb(ﬂyr@mrcl aim

8, wherein thmnfdr cnamaﬁisdp@aﬂueaﬁ,epusgaﬁmﬁm pddfhal gl cal to
SEQIDNO 7 E 1 'ﬁ!]“ nd/ or SEQIDNOSZ

10, The an Mg’ +R(+>Q°#?§" ad du% ?r st am no acid sequence is
i denti cal to SEQ e she ybridagpaypemptigis thenshowsd siggificyny p

NO: 32. binding td” M-'mdetehmld:y ELIRA a&yﬁxmnﬁ foe bilbgieal adivityusibg 2nadety8 t O

10, conpri si biGhssR BRI bAR, SSEUS %4 d ical to
SEQ I D NO 18%SEQ JI%I%“ZO SE%GNI: thNO ZZ%Eﬁor %&1139 ti ggg.

wherein the all%gﬁ'ﬁ’éH? bet ween the second am no acid sequence and SEQ
D NO 18, 1BEQ I D NO 20, SEQ ID NO 22, and/or SEQ ID NO 33 spans at
| east 50 am ngamydads. 12. The anti body of claim 11, wherein the second
am no aci d seguen e s I i 90%'dn‘t_.|cal to SEQ ID NO 18, SEQ ID
NO 20, SEQ | GREsHsa Sjma OHS3==T3. The anti body of claim
12, wherein the sTéemwoumwsmzllw-xélmrmﬂewml antieodies Had, 1120, BES | D NO

18, SEQ | D N1#18 andSERidchdabdh Eﬁmpleﬂ aboVEQ@erke ek sehRes to isolate total RMNA. usidd1€
antibody of Chalil dendiSkG, § Aol SOBY of SR dnd Grnidrsdikieniae 0 and

SEQ I D NG 12.
suitable for isolating total RNA, DNA, and protein. First strand cDNA waslsyn&nesxzed using a

random primer with &n extension adapter (5~ GGC CGG ATA GGC CTC CAN NNN NNT -37)
(SEQ ID NO:23) and a 5 RACE (rapid amplification of cDNA ends) preparative assay was
performed using the GENERACER™ Kit (Invitrogen), a kit for rapid ampiification of cDNA ends
25 (RACE) with improved cfficiency, according to instructions from the manufacturer. For
 prepering complete light chain-encoding cDNA, the forward primer was the GENERACER™
' nested primer, and the reverse primer was 5'- GGG GTC AGG CTG GAA CTG AGG -3’ (SEQ
ID NO:24). The reverse primer was designed to recognize a conserved region of the ¢cDNA
scquence found in the 3' untranslated region of human kappe chains. For preparing, cDNA

30 encoding the variable region of the heavy chains, the forward primer was the GENERACER™
nested primer and the reverse primer was §°- TGA GGA CGC TGA CCA. CAC G -3’ (SEQ ID
NQ:25), which was designed to recognize a conserved region in the coding sequence in the Fc
region of human IgG chains, RACE products were cloned into pCR4-TOPO (Invitrogen), and the
sequences were determined. Consensus sequences were used to design primers for full-length

35  antibody chain PCR amplification. ‘ ‘




15. The anti body of claim1, wherein the anti body conprises SEQ ED
NO 14 and SEQ ID NO 16. 16. The anti body of claiml, wherein
the anti body conprises SEQ I D 140: 14 and SEQ | D NO 31. 17. The
anti body of claim1, wherein the antibody conprises SEQ ID NO 30 and
SEQ I D NO 12. 18. The anti body of any one of clains 1 to 7
and 14 to 17, wherein the antibody is a single chain antibody.

19. The anti body of any one of clains 1 to 18, wherein the anti body
is a fully human anti body. 20. The anti body of any one of
claims 1 to 18, wherein the anti bo®%y is a humani zed anti body.

21. Al isolated polynucleotide encoding the antibody of any one of
clainms 1 to 20. 22. A vector conprising the polynucl eotide of

claim2l. - 3 co of cl 22,
wherein the host Sré’lr?mf'%‘%g%t “ﬁ"‘gr"é@gﬁi’k‘l q%"tcﬁ\?‘e'\‘%ﬁﬁ% ‘%“[n
24. A met hod thgfamine tsanires efdhedisnah segucts dy X Frpiridtion engyme ikt miuamgmmhei host
cell of cl ai Ko2Bseludney {5t 1AQA ACA AAG CTT25A GXbmam«WMM@fcmm of

clains 1 to %(&T fC?rCﬂllS928E°Q ?)ogg%gcaﬂew%| : %Eﬁey ?I’]tl bod of

any one of clains e’in Thedi
di sease i 1 a tesTitiencpdon 3 Vabiof nSlirsyestion sitg £y~ CTT G CGZ\ﬁTOas‘&qu
anti body of m’yGWBGARECCB&ISBQmmzﬂom&sﬁiﬁi@PWﬁrﬁcﬂn&aﬁgﬂQﬂn@fmﬂﬁcd

nedi canent f I n |E%y at ed
di sease. (a{ge% ugg&’o%'hﬁ'&%eﬁ%ﬁd rel n tg ed"]Qa ed
di sease is AWW%%W%W‘FH% PF‘?H‘E‘PM%B'O Waed mhichvipketrivat oi d
arthritis, i mfch-pﬂmlmiwmmypﬁfmaases I ncl udi ng ul cerative cpl itis
and Crohnis di SeasSmenii éﬂﬂﬁm&ﬁéﬁﬁ%ﬁmvﬁ%%%’ﬁcﬁj eddhAbet es

(type 1), epididymti nmer ul one hrltls G aves' , di seas

Qui | 1 ai n’ Bar B d‘?r@“gﬂgéﬁ%t% i Rt
system c | upmumﬁm CHLEN GALPAS CARBGE IGIT MACOBESIATEIITa

g, r?xi s, pe{TT@:hLﬁ; $E®, mrm:s) a@ﬁ:Ss% tpﬂﬁ@@ﬁcafeﬂ &e&rﬁﬂcﬁd &t m@ﬁhﬁrquﬁ%e{ osi s,
erythropoi-etin resis ra pl an

rej ection, adf 8 é’ﬁ‘gf‘?ﬂt Fﬁ%ﬁ’gﬂé %e(% cégﬁ%#m

cirrhosi 515 at%@ﬁ@ff-%ﬁ(m@éiﬂlqﬁﬁéﬂﬁlqﬂcuﬁ 'y SEIDI NQEIR Grhertepishmiirddact was

cirrhosis, I’Bﬁ—m&ﬁ'ﬂjgﬁtei[ MIEKGal Erid I BeARBLORE lsSlatedSid G5B &lidBe pISRAY RbioS

syndr one, spon rthr thl |nclud|ng ankyl osi ng Spondy|ltls
thyroiditis, or%? §%u Qgﬁ 5§%?ﬁe use of claim 28 wherein the

| FINT-y nedi ated di sease is rheunmatoid arthritis including juvenile
r heurrat oi d aMpletM s, infl armat ory bovvel di seases including Icerative

colitis afbd fhepgtes (type 1),
system ¢ Tup ' . psoriasis,
psoriatic arthri tfagl “H'U'é‘g“‘ﬂﬂ‘!!é Hew,
transpl ant r ejecibinfDSRAIT mm;nnﬂhﬁhamhﬁvppﬁhlilpwe:mmyaﬂoﬁlamrawmer ein
thelPN—yrrE|ate ease is SL 31, A co I ti nco rising a
phar maceut i c&ffeg™ tﬁﬁ"é’f‘cwé?““ﬁﬁﬁmémt &?ﬁ‘e‘ﬁﬁ‘ﬁ 8 @Bt ve
amount of t hebosphis ixtely Tofstimied/celisrmere ediected in npdinmicodtainin @ialyzed serum but not
25  containing hypoxanthine-thymidine to ensure the growth of cells expressing the DHFR enzyme.
Transfected clones were sereened using assays such as ELISA in order {o detect the expression of
1119 anti-JFN-y mADb in the conditioned medium. The 1119-expressing cell lines were subjected
to methotrexate amplification. The highest expressing clones upon amplification were selémd
for single cell cloning and creation of cell banks.
30 Any recombinant snti-IFN-y antibody of the invention can be generated in Chinese
hamster ovary cells deficient in DHFR using the same protocol as described above. for the 1119
MAb, The DNA sequences encoding the complete heavy chain or light chain of each anti-IFN-y
antibedy of the invention are cloned into expression vectors. CHO cells deficient in DHFR are

co-transfected with an expression vector capable of expressing a complete heavy chain and an
.35 expression vector cxpressing the complete Jight chain of the appropriate anti-IFN-y antibody. For



01-1635-8 .s125 SEQUENCE LI STI NG <1_10> Angen, Inc. Wl cher, Andrew
Chute, Hilary Li, Luke Huang, Haichun <120> Human anti-|FN gannmm
Neutral i zi ng Anti bodi es as sel ective | FN-garma Pat hway inhibitors
430> 01-1635-6 <150> US 60/419, 057 <151> 2002-10-16 <150> Us

60/ 479, 241 <151> 2003-06-17 <160> 57 , <170> Fatentin version 3.0
<210> 1 -<211> 990 <212> DNA <213> Hony Sapi ens <400> 1 gcctccacca
agggcccat ¢ ggcacagcgg ccctgggctg tggaactcag gcgccctgac ggactctact
ccctcagcag ggtcttcccc ctggcaccct cctccaagag cctggtcaag gactacttcc
ccgaaccggt cagcggcgtg cacaccttcc cggctgtect cgtggtgacc gtgccctcca
gcagcttggg cacctct ggg60 gacggt gt cgl20 acagtcctcal80- cacccagacc240

example, to generate the 1118 antibody, cells arc co-transfected with a vector capable of
expressing 2 complete heavy chain comprising the amino acid sequence as set forth in SEQ ID
NO: 19 and a vector capable of expressing a complete light chain comprising the amino acid
sequence set forth in SEQ ID NO: 20. To generate the 1121 antibody, cells are co-transfected
5  with a vector capable of expressing a complete heavy chain comprising the amino acid sequence
as set forth in SEQ ID NO: 21 and a vector capable of expressing a complete light chain
comprising the amino acid sequence set forth in SEQ ID NO: 22. To generate the 1118
antibody, cells are co-transfected with a vector capable of expressing a complete heavy chain
coinprising the amino acid sequence as set forth in SEQ ID NO: 32 and a vector capable of
10 expressing a complete light chain comprising the amino acid sequence set forth in SEQ ID NO:
20. To generate the 1121* gntibody, cells are co-transfected with a vector capable of expressing
a complete heavy chain comprising the amino acid sequence as sef forthin SEQID NO: 21 end a
vector capable of expressing a complete light chain coemprising the amino acid sequence sct forth
in SEQ ID NO: 33. Table 3 summarizes the complete ﬁcavy and complete light chains for the

15  various IFN-yantibodies. '

Table 3

Heavy Cﬁain Variable .
R Region Complete Heavy
ntibedy + Chain
Heavy Chain Constant
Region
119 SEQIDTIO:S FSEQ | seQINo: 17
s’ SEQDNSB!(;*SEQE SEQID NO: 19
121 SEQIDNO: 14+SEQID | sk mNo: 21
ngpe | SEQIDNOAE+SEQID | g6 1N 21
1ige | SEQIDNO:30+SEQID | opiy iy, 32 )
NO: 2

Light Chala Variable

An . Region Complete Light
tibody . Chain
Light Chain Constant
Region
{1119 SEQIDRO:8*SEQID | spqmNo: 18

g | SEQIDNO12+SEQID | oo No:20
121 SEQIDNSE}I?; *SEQID | spomNoG:22
nzps [ SEQIDNED TSEQID | oo mNo: 33




tacat ctgca
caagcccagc
t ggacaagaa
tcatgatctc
aaagccaaag
gcgt ggt ggt
gcat aat gcc
gt cct gcacc
ccat cgagaa
ccgggat gag
gggagagcaa

acgt gaat ca
cacat gccca
agtt gagccc
ccggacccct
ct gaccaaga
ggacgt gagc
aagacaaagc
aggact ggct
aaccatctcc
accaggt cag

t gggcageceg

aaatcttgtg acaaaactca ccgtcagtct tc ctcttccc
01-1635-8 . ST25 aacaccaagg
ccgtgcccag cacctgaact cctgggggga aaggacaccc

CCCaaaaccc

gaggt cacat t.acgtggacg agcacgtacc gagt acaagt

gccgt ggagt
cacgaagacc
cgcgggagga
gaat ggcaag
ggcagccccg
cctgacctgce
gagaacaact

ct ggact ccg
ct gaggt caa
gcagt acaac
gcaaggtctc
afhaccacag
ct ggt caaag
acaagaccac

cagcagggga
gttcaactgg
gt gt ggt cag
caacaaagee
gt gt acaccc
gettctatcc
gcctceegtg

cagaagagcc
gcgt ggaggt
cgt cct cacc
ct cccagcecc
tgcccccat c
cagcgacatc
acggctcctt

cttcctctat agcaagetg : tggacgtettetc atgctccgtg

at gcat gagg ctctgcacga ccacfadt¥ Tyt tccgggt aaa | 210> 2 <211>

330 <212> PRT <213> '19&9;41? pi ens 0> Z A@p:ﬁl;tellﬁw Lyys Ay Pro Ser
Ch

val Phe Pro.Leu Ala|pro Sel Sfefvy kb Constant
___ Region

SEQIDNO: 12+SEQ D
NO: 4

1113+ SEQIDNO: 20

Exarople §
Productiop of anti-IFN-y Antibody
5 " The 1119 antibody was produced by expression in a clonal fine of CHO cells that
_ ::q:mésed it. For the pmducﬁun run, cells from a single vial were thawed into serum-frec cell
culture media, The cells were grown initially in 2 250 mL sheke flask, then in spinner flasks, and
finally in stainless steel reactors of increasing scale up to a 2000L bioreactor. Production wes
carried out in a 20001 bioreactor using a fod baich culture, in which a nutrient feed containing
concentrated media components is' added to maintain cell growth and culture vigbility.
. Production lasted for approximately two weeks, during which time the 1119 antibody was
constitutively produced by the cells and secreted into the cell culture medium,

The production reactor was controlled at a predetermined pH, temperature, and dissolved
oxygen level. The pH was controlled by carbon dioxide gas and sodium carbonate addition.
Disso]ved oxygen was conirolled by air, nitrogen, and oxygen gas flows.

At the end of production, the cell broth was fed into a disk stack centrifuge, and the
culture supernatant was separated from the eclls. The concentrate is further clarified through a
depth filter followed by a 0.2 m filter. The clarified conditioned media was then conceéntrated by
tangentiel flow ultrafiltration. The conditioned media wes concentrated 15- to 30- fold. The
resulting concentrated conditioned medium was then processed to purify the antibody it contains,
but it may be frozen for purification at 2 later date. Any of the other antibodies described herein
could be produced in a similar fashion.

10
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Example 6 :
Charseterizing the Activity of anti-IFN-y Antihodies

Since IFN-y has a large number of biological effects, several different bicassays were
uséd to comparc' the potency of various IFN-y entibodies. The A549 assay described below was
used for the primary screen with candidates selected for further analysis based on their
performance in the assay. Selected candidates included the 1119, 1118, and 1121 antibodies,

25

30
A549 Bioassay



151015 Ser Thr Ser Ay Gy Thr Ala Ala Leu Gy Cys Leu val

Tyr. . 202530 Phe Pro Qu Pro Val Thr val ser Trp Asn Ser Ay Al
Thr Ser 354045 dy val H's Thr Phe pro Ala Val Leu A n Ser Ser

Lets Tyr
Ady.Thr
Lys val
Thr Cys
Ser Val
met |le
Pro Gu
Pro Ara

Ser
Adn
Asp
Pro
Phe
ser
val
Au
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505560 Lets Ser Set Val Val Thr val Pro Ser ser Se
Thr 65707580 Tyr Ile cys Mh Val WMh Hs Lys Pro Ser
Lys 859095 Lys val GQu Pro Lys Ser cys Asp Lys Thr
Pro Cys 100105110 Pro Ala pro Qu Leu Leu Ay (fly
Leu Phe Pro Pro 115120125 3/29 01-1635-8. ST25 Thr

Lys Asp

a Lem
Ay
r.Leu
Mh Thr
Hi s
Pro
Leu

Arg Thr Pro A u val Thr® Cys 135140 Val Ser H's Gu Asp

Lys Phe Mh Tro 150155160 Qu Val His Ash Ala Lys.Th
170173

One of the established properties of IFN-y is its anti-proliferative effect on a variety of
cell populations. See e.g. Aune and Pogue, 1989, J. Clin. Jnvest. 84:863-75. ‘The human lung
cell line A549 has been used frequently in publications describing the biocactivity of IFN=y. See
‘e.g. Aune and Pogue, supra; Hill et al., 1993, Immunology 79:236-40. In genersl, the activity of
an inhibitor is tested at a concentration of a stimulating substance that falls within a part of the
dose-response curve where a small change in dose will result in a change in response. One of
skill in the art will realize that if an excessive dose of the stimulating substance is used, a very
large dose of an inhibitor may be required to observe a change in response. Commonly used
concentrations for a stirulating substance are ECyp and ECyq (the concentrations at which 80% or
90%, rq:pccﬁvel)_r, of the maximum response is anhigved).

An [FN-y dose-response curve was generated to determine the ECy, for the lung epithelial
carcinoma cell line AS49 (~30 pm. In subsequent experiments, different concentrations of
pwified antibodics were mixed with 2 fixed dose of IFN-y (30 pM), and the ability of the
mtibodics to inhibit the biological acti;rity of the anti-proliferative effect of IFN-y was
determined. The assay was performed for 5 days, and proliferation was measured by determining
fluorescence generated by the reduction of ALAMARBLUE™ (AccuMed International, Inc.,
Chicago, Hiinois), a dye used to indicate cell growth, by metabolically active, i.e., proliferating,
cells, See eg, de Fries and Mitsuhashi, 1995, J. Clin. Lab. Analysis 9(2):89-95; Ahmed ct al.,
1994, J. fmmunol. Methods 170(2):211-24.

r Lys

As showm in Figure 9, the 1119 antibody was the most potent antibody with an ICs -

(concentration at which 50% inhibition of the effect of IFN-y was achieved) of 14 pM, followed

. by 1121 (46 pM), and 1118 (37 pM).

HLA DR Bloassqy

30

35

Ancther established property of IFN-y is its.ability to upregulate the expression of MEC
Class I and Class II genes in a variety of cell types. This activity may be particularly relevant to
lupus nephritis (Yokoyama et al., 1992, Kidney Int. 42:755-63). The THP-1 human monocytic
cell line hag been used freqﬁmtly in publications describing this bioactivity of [FN=v. An IFN-y
dose-respanse curve was generated to determine the BCyo for the particular THP-1 cell line used
in this experiment (~21 pM). I subsequent experiments, different concentrations of purified
antibodies were mixed with a fixed dose of IFN~y (21 pM) and the ability of the antibodies to
neutralize or inhibit the IFN-y-induced upregulation of HLA DR expression on-the cell surface
was determined. The assay was performed for 24 hours, and the measured endpoint was mean
fluorescence intensity as determined by FACS analysis to detect binding of a FITC-labeled anti-
HLA DR antibody to the cells,



Arg Val Val Ser Val Lau Thr Val Leu 185190 Lys Cys Lys Val Set' M
205 Ile set' Lys Ala Lys Ay 220 Gn 225 Leu 'M Lys Mh dn val set
Leu Thr Cys Leu val Lys 245250 Pro Ser Asp tie Ala val Gu Trp Gu
Set' Mh Ay Gn 260265 Mh Tyr Lys Thr ,hr Pro Pro val Leu Asp Set'
Asp Ay Set' Phe Phe 275285 Lei, Tyr Set' Lys Leu Thr val Asp Lys
Set' Arg Trp Gn Gn Ay Asn 290295300 Val Phe Set' cys ser val net
Hs Qu Ala Leu Hs Mh H's Tyr Thr 305310315320 G n Lys Ser Leu set
Leta Ser Pro Ay Lys 325330 4210> 3 4211> 321 4212> DNA <233> Hono
Sapi ens <400> 3 cgaactgtgg ctgcacca#c tgtcttcatc ttcccgccat

ct gat gagca gttgaaatct 60 Ogaactgcct ctgttgtgtg cctgctgaat aacuctatc
ccagagaggc caaagtacagl20 tggaaggtgg at aacgccct ccaat cgggt aactcccagg

agagt gt cac agagcaggacl180
gagtg gag gsg shown in Figure 10, thc1119antibodywasthemostpotentantlbodymthmlcmof

14 pM, followed by 1121 (60 pM), and 1118 (86 pM).

Phole blood Bigassay
5 A human whole blood assay was developed based on published observations that IFN-y

upregulates the production of the TP-10 chemokine in several diffevent cell lines. This activity
may be particularly relevant to lupus nephritis (Narumi ef al., 2000, Cyfokine 12:1561-1565).
Whole blood from a number of normal human donors was tested for the ability of IFN-y to
increase IP-10 production. An IFN-y dose-response curve was generated to determine the ECq

10 foi mdmdual donors, As expected, some variation was observed between donors. In genersl,
donors were uszd that appesred fo rcprodumb]y display an ECs of 580 — 100 pM. Whole blood
was mixed with a fixed concentration of [FN-y and different concentrations of antibodies,
incubated for 18.5 bours and then IP-10 levels determined by ELISA. Representative results from
a whole blood éssay for two different anOTS are shown in Figure 11. The ICss from these fwo

15  donors were 17 and 14 pM. To date, one donor has been identified with spontaneously elevated
IP-10 levels in the whole blood assay without need for the addition of exogenous IFN-y. The
anti-JFN-y antibedizs were capable of biecking this spontaneous production of IP-10 presumably
by blocking the endogenously produced IFN-y.

20  Biochemical assays
Binding kinetics for several of the antibodies to IFN-y were measured by BlAcore
analysis. Initial resulls suggested that the antibodies hed off-rates that approached the limitations
for retiable measurements on the BIACORE™ (Pharmacia Biosensor AB Corporation, Uppsala,
Sweden), an apparatug that uses surface plasmon resonance to messure binding between
25  molecules. Accordingly, an equilibrium-binding assay was developed and used. A fixed amount
of antibody was incubated with various concentrations of IFN-y for greater than 5 hours in order
to reach equilibrium and then contacted with IFN-y coupled beads for a very bricf tme, and the
amount of free antibody that bound to the beads was measured in a KINEXA™ machine
(Sapidync Instruments Inc., Boisc, ID), a fluorescence based immunoassay instrument. The
30  lowest equilibrium dissociation constant obtained, ~24 pM, was with the 1119 antibody.

Example 7
Specles Cross-Reactivity .
The antibodies described above were tested for their ability to neutralize or inhibit
35 recombinant IFN-y proteins from several different species. The mouse IFN-y protsin was
purchased commerciglly, while the human, cynomolgus menkey and chimpanzee IFN;V proteins



agcaaggaca gcacctacag cctcagcagc accctgacgc tgagcaaagc agactacgag240
aaacacaaag tctacgcctg cgaagtcacc cat.cagggcc tgagctcgcc cgtcacaaag300
agat caaca paggagagtg t321 4129 01-1635-e.sT25 <210> 4 <211> 107
<212> PRT <213> Hono sapiens .4400> 4 Arg Thr val Ala Ala Pro ger Val
Phe Ile Phe Pro Pro Ser Asp Gu 151015 G n Leo Lys Ser Ay Thr Al a

Ser Val val Cys Leu Leu nn Mh he 202530 7Yr Pro Arg
Qu_Aaa_Lys yal G alrp.Lys Val Asp Asn Ala Leu G n 35a045 Ser Ay M
Ser An du Ser val Thr Gu G n Asp Ser Lys Asp ser S0OSS60 Thr Tyr Sr

Leu ser ser Thr 6570 Lys His Lys Vak.Tyr Ala Cys 85 Pro val
Ser phe Asn 100 Leu Thr Leu Ser Lys Ala Asp Tyr G u 7580

Thr Lys

were cloned and expressed in conventional mammalian expression systems such as human 293
cells. The human, cynomolgus, and chimpanzee IFN-y proteins wete all active in the previousty
described A549 assay while the mouse ﬁrotein was not active in this assay. The mouse protein
was active in a RAW 264.7 cell-line based assay, which was essentially identical to the A549

5  assay described previously except for the substitution of the mouse cell line. RAW 264.7 is a
mouse monocytic macrophage cell line and can be obtained from, for example, the American
Type Culture Collection, As ;r.hown in Table 4, all three antibodies were able to neutralize human
and chimpanzee IFN-y, while none of the three were able to neutralize or inhibit the biological
activity of IFN-y from either cynomolgus or mouse.

10
Table 4

15

20

25

30

Antibody

Human

Chimp,

Cyro.

Mouse -

11138

Yes

Yes

No

1118

Yes

Yes

1121

Yes

Yes

No

No

Example 8
Iden itope for anti-IFN-y Antibodies

A comparison of the amino acid sequences of miature human and cynomolgus IFN-y

n of

indicated that there were nine amino acid differences between them at positions 19, 26, 31, 34, 65,
77, 103, 110, and 126 in the human IFN-y séquencc. Human and chimpanzee IFN-y sequenices
are disclosed in Thakur and Landolfi (1999), Molecular Immunology 36: 1107-15, The
cynomolgus monkey TFN-y sequence is disclosed in Tatsumi and Sata (1997), Int. Arch, Allergy
Tomunol. 114(3): 229-36; and the murine TFN-y sequence is disclosed in, e.g., National Center
for Biotechnology Information (NCBI) Accession No. NP_032363. Site-directed mutagenesis
using a commercially available kit was used to substitute individually each of the divergent

human amino acids within the human IFN-y with the comresponding amino acid from the

cynomolgus protein, Each substituted IFN-y was named “tulFNy” followed by the symbol for
the amino acid used to replace the amino acid present in the huran IFN-y sequence and the
position in the mature human IFN-y sequence at which the substitution occurred. For example,
““huIlFN9D 19" represents a version of IFN-y identical to human TFN-y except at position 19, where
an aspartic acid replaces the histidine normally occupying this position. Similar experiments were
done starting with the cynomolgus monkey IFN-y and substituting each divergent amino acid with
the amino acid present in human IFN-y. For example, “cynolFNHL.103” rcpmcms a version of
IFN-yidentical to cynomolgus monkey IFN-y except at position 103, where a leucine replaces the
serine normally occupying this position. Sec Tables 5 and 6. These mutant proteins were
cxpressed in a conventional mammalian expression system such as the human 293 cells. All the



Gu Val Thr Hs Gn Ay Leu Ser Se 9095 Arg Gy G U Cys 105 <210> 5
<211> 351 <212> DMA <213> HOm Sapi ens <400> 5 gaggtgcagc tcctgtaagg
cccgggaaag agcccgtcct ctgcagtgga tacttttact <210> 6 <211> 117 <212>
PRT tggtacagtc tggagcagag gt gaaaaagc ccgaggagtc tctgi agatc
gttctggata caactttacc agctactgga tcggctgggt gcgccagatg gcctgagtt
gatggggitc atctatcctg gtgactctga taccagatac tccaaggcca ggtcaccatc
t cagccgaca.agt ccat cag caccgcctac gcagcctgaa ggcctcggac accgccat gt
attactgtgg ttcggggagc tcgatctctg gggccgtggc accctggtca ccgtctctag t
5/29 01 -1635 -8. ST25 <213> Honp s#&pi ens <400> 6 Gu Val Gn Leu val
Gn Ser Ay Ala Qu Val Lys Lys Pro Gy @ u 151015 Ser Let' Lys lle
Ser Cys Lys Ay Ser Ay Tyr Asn be Thr Ser Tyr 202530
mutant IFN-y proteins retained activity &s determined in the A549 assay. The 1119 antibody was
tested for its ability to neutralize or inhibit the biological activity of the various mutant IFN-y
proteins, as determimed using an AS549 bioassay. The ability of the 1119 antibody to neutralize or
inhibit hyman JFN-y anti-proliferative activity was determined by messuring fluorescence as
5 described above, and this was used as & baseline for comparing the ability of the 1119 antibody to
neutralize the activity of each of the variant forms of IFN-1. For the constructs that started with
human IFN-, ichibition of IFN-y activity was measured as a percentage, where maximal level of
fluorescence observed in the presence of the human IFNwy and the 1119 antibody (due to
reduction of ALAMARBLUE™ by proliferating cells) was set to 100%, and the maximal levels
10 ' measured in the presence of each of the altered forms of IFN-y plus the 1119 antibody were
compared to this, Alteratively, for the constructs that started with cynomolgus monkey IFN-y,
inhihition was scored qualitatively based on the observed fluorescence.
As summatized in Table 5, the 1119 antibody was able to neutralize or inhibit the
biological activity of human IFN-y and all the substitution mutants of human JFNY except for
15  hulFNyD319 and hulFNAP20. As in the previous example, the cynomolgus IFN-y prolein was also
not inhibited'by the 1119 antibody. This analysis indicates that residues 19 and 20 are
particularly important for the interaction between the 1119 antibody and IFN-y and may serve as
points of contact between the 1119 antibody and human IFN-y.

20 : ' Table 5
TFN-y % Newtralization by 1119

Human IFN-y 100

Cynomolgus IFN-y 0

hulFN-D19 . )

IFNP20 0
fnlFN-4D31 103
hulFN-AR34 109
hulFN-vR65 109
IFN-177 108
hulFN-~8103 102
EulFN-YV110 103
HhulFN-/126 109

_Table 6 shows that an altered version of the cynomolgus monkey IFNy comprising
substitutions making the cynomolgus TFNy sequence match the human sequence at positions 19
and 20 was not neutralized by the il 19 antibody. However, versions of the cynomolgus monkey
25  TFNy having human sequence substitutions at positions 19, 20, and 65, or 19, 20, and 103 were
neutralized by the 1119 aim'hody, as were versions coninining substitutions in addition to either of
these.



Trp Ile Gy Trp Val Arg Gn Met Pro Ay Lys Gy Leu Gu Let' Mt
354045 Ay lle Ile Tyr Pro Ay Asp ser Asp Thr Arg Tyr Ser Pro ser
Phe 505560 Gn Ay.-Gn Val Thr Ile ser Ala Asp Lys Ser |le Ser Thr
Ala Tyr 65707580 Leu G n Trp Ser ser Leu Lys Ala Ser Asp Thr Ala Mt
Tyr Tyr Cys 859095 Ay ser Gy Ser Tyr Phe Tyr Phe Asp Let' Trp Ay
Arg Ay Thr Let' 100105110 val Thr Val Ser Ser 115 <210> 7 <211> 324
<212> DNA <213> Honp Sapi ens <400> 7 gaaattgtgt tgacgcagtc tccaggcacc
ctgtctttgt ctccagggga aagagccacc60 ctctcctgca gggccagtca gagtgttagce
agcagct act tagcctggta ccagcagaaal2® cct ggccagg ctccca. ggct cctcat at at
ggt gcat cca -gcagggccac tggcatcccal80 gacaggttca gtggcagtgg gtctgggaca
gacttcactc tcaccatcag cagactggag240 cctgaagatt ttgcagtgta ttactgtcag
cggtctggtg gctcatcatt cactttcgge300 cct gggacca aagtggatat caaa324
<210> 8 <211> 108 <212> PaT <213> Honp sapi ens

Table 6

Consiruct ) Neutralization by 1119
human IFNy _yes
cyno JFNy no
cyno IFNy H19/820 no
cyno IFNy 565 no
cyno IFNy L.103 no

o IFNy S65/L103 ne
cyno IFNyH19/520/865 yes
cyno IFNYH15/820/L103 yes
cyno IFNy H19/820/L103/1110 yes
cyno IFN~v H19/820/865/L103/1110 yes

: Example 9 :
5 Bigky ctivity of apti-IFN-y Antl n Ad ation to Chim

The 1119 antibody was administered to two chimpanzees at 2 dose of 20 mg/kg every
week for three weeks. Blood was drawn from the chimpanzees either two (-2) or one week (1)
before administration of antibody, and further blood was drawn at 2, 8, 15, 29, and 36 days after
administration of the first dose of antibody. A chimpanzee whole blood assay was performed on

10  the @rawn blood using essentially the same method used in the human wholc blood assay
described in Example 6, the key distinction being that the antibody was not added to the whole
blood exogenously but was administered previously in vivo to the chimpanzees. IFN-y was added
to the blood at various concentrations (0.01 ng/ml, 3.9 ng/ml, or 1 ug/ml), the-blood was
incubated at 37°C for 20 — 24 hours, and then IP-10 production was measured by bead-based

15 ' ELISA. ‘

As can be scen in Figures 14 and 15, blood drawn from animals prior to antibody dosing
responded 10 IFN-y with a concentration dependent increase in IP-19 production. In contrast,
blood drawn efter antibody administration did not respond to any of the concentrations of TFN-y
fested with en increase in IP-10 production. Thesc data indicate that the antibody rctained the

20 ability to nentralize IFN-y, even after administration in vivo. Further, the amount of [FN-y added
to these cultures greatly exceeded the endogenous levels of IFN-y in the chimpanzees, suggesting
that the administered antibody would be capable of neutralizing endogenous IFN-y in vivo.

it should be understood that the foregomg disclosure emphasizes certain specific
25 bod:mcnts of the invention and that all modxﬁcabons or alternatives squivalent thereto are
within the spirit and scope of the invention as set forth in the appended claims. All references

cited herein are incorporated by referenice in their entirety. '



6/ 29 01-1635-8.5125 <400> 8 Qu Ile Vval Leu Thr Gn sr Pro Gy Thr
Leu Ser Leu Ser Pro Gy 151015 Gu Arg Ala Thr Leu ser Cys Arg Al a
Ser Gn ser val Ser Ser Ser 30 Tyr Leu Ala Trp Tyr Gn Gn Lys Pro
Gy Gn Ala Pro Arg Leu Leu 354045 tie Tyr Ay Ala ser.ser Arg Ala
Thr Ay Ile Pro Asp Arg Phe Ser 50.5560 Ay Ser Ay 5er Gy Thr.Asp
Phe Thr Lets Thr Ile Ser Arg Leu Aii 65707560 Pro A u Asp Phe Al a
Val Tyr TyWhasclmed %, g Ser-Ay Gy Ser set' 85. 9095 Phe Thr Phe.Qdy
Pro Gy Thr Lys val Asp Ile Lys 100105 <210> 9 <211> 351 <212> DNA

<213> HonD Sapi©ens anisolated antibody that specifically binds to JFN-y, comprising a light
chain CDR3 having an arino acid sequence that is:
(2). ... SEQID NO:43 ora variant of SEQ ID NO;43 having a single amino acid
substitution; or
(t) SEQID NO:44 or a variant of SEQ ID NO:44 having a single amino acid
substinrtion.

2 The antibody of claim 1 firther comprising & CDR having the amino acid
sequence of SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36, SEQ ID NO:37, SEQ ID
NO:38, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:41, or SEQ ID NO:42.

3 The antibody of any one of claims 1 to 2 comprising a first amino acid
sequence et Jeast 80% identical to SEQ ID NO:6, SEQ ID NO:10, SEQ ID NO:14, and/or
SEQ ID NO:30,

wherein the alignment between the first amino acid sequence and SEQ ID NO:6,
SEQ ID NO;10, SEQ ID NO:14, oxr SEQ ID NO:30 spans at least 50 amino acids.

4. The antibody of claim 3, wherein the first amino acid sequence is 90%
identical to SEQ ID NO:6, SEQ ID NO:10, SEQ ID NO:14, and/or SEQ ID NO:30.

5. The amtibody of claim 4, wherein the first amino acid sequence is identical
to SEQ ID NO:6, SEQ ID NO:10, SEQ ID NO:14, or SEQ ID NO:30.

6. The antibody of any one of claims 1 to 5, comprising a second amino acid
sequence at least 80% identical to SEQ 1D NO:8, SEQ ID NO: 12 SEQ 1D NO:16, and/for
SEQ ID NO:31,

wherein the alignment between the second amino acid sequence and SEQ ID
NO:8, SEQ ID NO:12, SEQ ID NO:16, and/or SEQ ID NO:31 spans at Jeast 50 amino
acids.
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<400> 10 Gu val Gn Lets val Gn ser Ay Ala Gu Val Lys Lys Pro
dl)'" Gu 151015 7/29 01-1635-8.5125 Ser Leu LysO Ile ser Cys Lys Ay
Ser Ay Tyr Ser Phe Thr Ser Tyr 22530 Trp Ile @y Trp val Arg A n Het
Pro Ay Lys Ay Leu Gu Trp Met 354045 Gy-lle lle Tyr Pro Gy Asp
Ser Asp Thr Arg Tyr se PrO Ser Phe 505560 G n Gy Gn Val Thr Ile ser
Ala Asp Lys Ser Ile Ser Thr Ala Tyr 65 70 75 80 Leu G n Trp Set' Ser
Leu Lys Ala Ser. Asp_Thr Ala Me _T)Glr Tyr, s 859095 Gl_g ser GI_Q/ Ser
Tyr Trp Tyr Phd- Asp@be ﬂ@'&ﬂdnmic@w AR %é??ﬁo“ pyno acid sequence s at
1001110 . Valst Jiok ickaticaPRISECRY NOIH SEG IO NG: 12, SBOID 1964 6,24d48r SEQID <213>
Hono Sapi ens <400> 11

NO:31.

8. The antibody of elaim 1 or 2 comprising 2 first amino acid sequence at
least 80% identical to SEQ ID NO:;17, SEQ ID NO:19, SEQ ID NO:21, and/or SEQ ID
NO:32,

wherein the alignment between the first amino acid sequence and SEQ ID NO:17,
SEQ ID NO:19, SEQ ID NO:21, and/or SEQ ID NO:32 spans at least 50 amino acids.

5. The antibody of claim. 8, wherein the first amino acid sequence is at Jeast
90% identical to SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:21, and/or SEQ ID
NO:32.

10.  The antibody of claim 9, wherein the first amino acid sequence is identical
to SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21, or SEQ ID NO:32.

11,  The antibody of any one of claims 3 to 5 and 8 to 10, comprising a second
amino acid sequence at least 80% identical to SEQ ID NO:18, SEQ ID NO:20, SEQ ID
NO:22, and/or SEQ ID NO:33,

wherein the alignment between the second amino acid sequence and SEQ ID
NO:18, SEQ IDNO:20, SEQ ID NO0:22, and/or SEQ ID NO:33 spans at least 50 amino
acids.

12.  The antibody of claim 11, wherein the second amino acid sequence is at
feast 90% identical to SEQ 1D NO:18; SEQ ID NO:20, SEQ ID NO:22, and/or SEQ ID
NO:33.

13.  The antibody of claim 12, wherein the second amino acid sequence is
identical to SEQ ID NO:18, SEQ ID NO:20, SEQ ID NO:22, or SEQ ID NO:33.
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gaaattgtgt tgacgcagtc tccaggcacc ctgtctttgt ctccagggga aagagccacc60
ct.ctcctgca gggccagtca gagtgttagc agcagacct tagcctggta ccagcagaaal20
cctggccagg ctcccaggcet cctcatatat ggtgcatcca gcagggccac tggcatcccal80
gacaggttca gtggcagtgg gtetaggaca gacttcactc tcaccatcag cagact ggag240
cctgaagatt ttgcagtgta ttactgicag cggtctggtg gctcatcatt cactttcgge300
cctgggacca aagtggatat can324 -<210> 12 <211> 108 <212> PRT <213> Hono
sapiens <400> 12 Qu tie Val Leu Thr Gn ser Pro Gy Thr Leu Ser Leu
Ser Pro Gy 151015 Themntibodydfalafhi, Weneitte a@jwmdAcempises Ser G n ser

val ser S 0253 B 878.5725 Ser Lets Ala Trp. Tyr Gdn Gn
Lys Pro @ @NﬁéﬂﬁaéE&rﬁéﬂgLeu 354045 |le Tyr Ay Ala ser ser
Arg Ala Thr Ay Ile Pro Asp Arg Phe set' 505560 Ay Ser Ay Ser Ay

Thr Asp Phe Thr, _Liu_JThr Li Ar u.G.l 1l 65707 ro Gl Asp PM
Aa val Tyr TytScoysTh ﬂ’“i‘(?%’ ‘%Ié“'*m&lqyw r?}neglgran%eofi y botiiscd”
SEQ ID NO:14 and SEQ ID NO:16.

16. The anﬁbudy of claim 1, wherein the antibody comprises
SEQ ID NO:14 and SEQ ID NO:31.

17.  The antibody of claim 1, wherein the antibody comprises
SEQ ID NO:30 and SEQ ID NO:12.

18.  The antibody of any one of claimis 1 to 7 and 14 to 17, wherein the
antibody is a single chain antibody.

19.  The antibody of any one of claims 1 to 18, wherein the antthody is a fully

human antibody.

20.  The antibody of any ane of claims 1 10 18, wherein the antibody is a
bumanized antibody.

21.  Amnisolated polynucleotide encoding the antibody of any one of claims 1
to 20.

22. A vector comprising the polynucleotide of claim 21.

23,  Ahostcell containing the vector of claim 22, wherein the host cell is not

present in a live human being.

24. A method of producing an antibody comprising culturing the host cell of
claim 23 in vitro.
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85 9095 ' Phe Thr Phe Gy Pro Ay Thr Lys val Asp Ile Lys 100105
<210> 13 <211> 351 <212> DMA <213> Hono Sapi ens <210> 14 ' <211>

117
Gy
Lys
Arg
Pro
Gn

<212> PRT <213> Hono sapiens <400> 14 du val Gn Leo Val G n ser
Ala GIIl Val Lys Lys Pro Gy G Il 1S. 1015 Ser Leu Lys Ile Ser Cys
Ay Ser dl)' Tyr Asn Phe Thr Ser Tyr 202530 Trp lle dl)' Trp Val
Gn Mt Pro Ay Lys Ay Leu Qu Lets nmet 354045 Gy Ille Ile Tyr
Gy Asp Set' Asp Thr Arg Tyr Ser Pro Ser Phe 505560 9129 G n dy
Val Thr Ile ser Ala 6570 Leu Gn Trp Ser Ser Leu Lys Ala 85

25.  The antibody of any one of claims 1 to 20, for use as a medicament.

26.  The antibody of any one of claims 1 to 20, for use in treating an IFN-y

mediated disease in a subject suffering therefrom.

27.  Use of the antibody of any one of claims 1 to 20 in the preparation of a
medicament for treating a subject suffering from an IEN-y mediated disezse.

28.  The use of claim 27, wherein the IFN-y mediated disease is AIDS,
theumatoid arthritis including juvenite theumatoid arthritis, inflammatory bowel diseases
including ulcerative colitis and Crohn's disease, maltiple sclerosis, Addison's disease,
diabetes (type I), epididymitis, glomerulonephritis, Graves' disease, Guillain-Barre
syndrome, Hashimoto's disease, hemolytic anemia, systemic lupus erythematosus (SLE),
lupus nephritis, myasthenia. gravis, pemphigus, psoriasis, psorietic arthritis,
atherosclerosis, erythropoiefin resistance, graft versus host disease, transplant rejection,
avtoimmune hepatilis-induced hepatic injury, biliary cimhosis, alcohol-induced liver
injury including aleoholic cirrhosis, theumatic fever, sarcoidosis, scleroderma, Sjogren's
syndrome, spondyloarthropathies inclnding ankylosing spondylitis, thyroiditis, or

vasculitis,

29,  Theuse of claim 28 wherein the IFN-y mediated disease is rheumatoid
arthritis including juvenile theumatoid arthritis, inflammatory bowe| diseases including
nleerative colitis and Crohn's disease, multiple sclerosis, diabetes (type I, systemic lupus
erythematosus (SLE), lupus nephritis, psoriasts, psoriatic arthritis, atherosclerosis, graft
versus host disease, transplant rejection, or thyroiditis.

30.  Theuse of claim 29, wherein the YFN-y mediated disease is SLE.

31, A composition comprising a pharmaceutically acceptable carrier and a
therapeutically effective amount of the antibody of any one of claims 1 to 20.
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Gy Ser Ay Ser Tyr Trp Tyr Phe 100 Val Thr Val ser ser 115 <210> 15
<211> 324 <212> DNA <213> Hono Sapi ens 01-1635-8-ST25 Asp Lys ser lle
ser 75 Ser Asp Thr -Ala net 90 As Leu Trp Ay Arg 105 Thr Ala Tyr 80
Tyr Tyr Cys 95 Ay Thr Leu 110 <400> 15 gaaattgtgt tgacgcagtc

t ccaggcacc ctgtcttigt ctccagggga aagagccacc60 ctctcctgca gggccagtca
gagtgttagc agcagctact tagcctggta ccagcagaaal20 cctggccagg ctcccaggct

cctcatatat ggtgcatcca gcagggccac tggcatcccal80 gacaggttca gtggcagtgg
gt ct gggaca gacttcactc tcaccatcag.H%Pgactggag.240

01-1635-8,5T25
SEQUENCE LISTING

<110> amgen, InC.
welcher, Andrew
chute, Hilary
Li, Luke
Huang, Haichun

<120> Human anti-IFN-gamma Neutralizing Antibodies as Selective IFN-gamma Pathway
inrhibitors '

;130> 01-1635-8

<150> Us 60/413,057
<151> 2002-10-16

<150> Us 60/479,241
<151> 2003-06-17

<160> 57
<170> PatentIn‘version 3.0

<210 1
<211> 990
<212> DNA

<213> Homo Sapiens

gzggzca%ca agggeccate ggtectteceo ctgqcaccﬁt cctccaagag cacctctggy &0
ggcacagcgg ccctgggetg cctggtcaag gactacttcé ccgaaccggt gacggtgtey 120
tggaaétcag gcgeccrgac cagcggcgtg cacaccttoe cggorgtcer acagrcctca 180
ggactctact cccteagcag cgtggtgace grgocctcca geagettggg cacccagacd 240



cctgaagatt ttgcagtgta ttactgtcig cggtctggtg gctcatcatt cuctttcgge300
cctgggacca aagtggatat caaa324 <210> 16 <211> 108 <212> MI <213> Hono
sapiens <400> 16 Qu Ile val Leu Thr Gn ser 15 Qu Arg Ala Thr Leu
Ser Cys 20 Tyr Leu Ala Trp Tyr Gn Gn 35 1le Tyr Ay Ala ser Ser Arg
5055 Pro Gy Thr Leu Ser Leu ser pro Gy 1015 Arg Ala Ser A n Ser val
ser Ser Ser 2530 Lys Pro Ay Gn Ala Pro Arg Leu Leu 4045 Ala Thr Gy
fie Pro Asp Arg Phe Ser 60 10/29 01-1635-B.sT25 Pro G n Asp Phe Al a
Val Tyr Tyr cys Gn Arg ser Ay G,X, ser ser 859095

01-1635-B.5725

Ala ser thr Lys Gly Pro Ser val phe Pro Leu Ala Pro ser Ser Lys
1 . 5 10 . 15

ser Thr s§r Gly Gly Thr Ala Ala Leu Gl s Leu val Lys Asp Tyr
: .20 25 Yo 3% Py

phe Pro g}u pro val Thr val igr Trp Asn Ser Gly :ga Leu Thr Ser

.G'Iy \ég’l His Thr Phe Pro g}a val Leu Gln Ser :ésr Gly Leu Tyr Ser

Ley Ser Ser val val Thr val Pro Ser Ser Ser Leu Gly Thr GIn Thr
65 70 75 BO

Tyr Ile Cys Asn §§1 Asn His Lys Pro Sgr Asn Thr Lys val ggp Lys

Lys val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
y 100 s Y 110 4

pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val phe teu Phe Pro Pro
115 120 125 '

tacatctgea acgtgaatca caageccage aacaccaagg tggacaagaa agttgagece - 300
aaafcttgtg acaaaactca cacatgccca cogtgeecag cacctgaact cctgggggga 360
ccgtcagtct tectottcee ccc2aaacce aaggacacce tcatgatcte coggacecct 420
gaggtcacat g9cgtggrggt ggacgtgage cacgaagacc ctgaggtcaa pricaacigg 480
tacgtggacg‘gcgtggaggt gcataatgCc aagacaaagec cgcgggagga gcagtacaac 540
agcacgtacc grgtggtcag cgtcctcCace gtctgeace aggactgget Qaatggcaag 600
gagtacaagt gcaaggtctc caacaaagét cteccageee ccatcgagaa aaccatctce 660
aaagccaaag ggcagcocceg agaaccacag grgtacacce tgoccecatc cogggatgag 720
ctgaccaaga dccaggicag cotgacctygc ctggtcaaag gcttctafcc cagcgacatc 780
gccgtggagt gggagagcaa tgpgcagccy gagaacaact acaagaccac gcetoccgtg 340
ctggactccg acggctectt cttocctctat agraageica ccgtygyacaa gagcaggtgg 900
cagcagggga acgtcttétc atgctecgtg htgcatgagg ctctgeacaa ccactacacg 960
cagaagagcc tctcCctgre tecgggtaaz ' ' 990
<210> 2

- <211> 330
<212> PRT
<213> Homo sapiens
<400 2



Phe Thr Phe Ay Pro Gy Thr Lys Val Asp Ile Lys 100105 <210> 17 411>
447 <212> PRT <213> hono sapiens <400> 17 Qu Val G n Leu Val G n set
Gy Ala dn val Lys Lys pro Ay G n 151015 Set Len Lys Ile ser cys
Lys Ay ser Ay Tyr Asn Phe Thr .Ser Tyr 202530 Trp Ile Ay Trp Val
Arg din Met Pro Gy Lys Ay Lou Gn Len nmet 354045 Gy Ille Ile Tyr
Pro Gy Asp Set Asp air Arg Tyr ser Pro ser Phe 505560 G n Ay Gn
Val air Ile Set Ala Asp Lys Ser fie ser air Ala Tyr 657075 80 LOU G n
Trp Set ser Leu Lys Ala Ser Asp Thr Ala net Tyr Tyr cys 85909S Ay
Ser Ay Ser Tyr Phe Tyr Phe Asp Lé® Trp Ay Arg Ay air Len 100

. 105110 val Thr val Set Ser Ala Set Thr Lys Ay Pro ser Val phe Pro
Len 115120125 Ala Pro Ser Ser Lys Ser air Ser Ay Gy Thr Ala Ala LQU
Ay Cys 130135140 01-1635-B.5T25 :

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys
130 135 140 :
val val val asp val Ser His Glu Asp Pro Glu val Lys Phe Asn TEB
145 150 ’ 155 1
r val asp Gly val Glu val His Asn Ala Lys -Thr Lys Pro Arg Glu
4 165 170 Y 17?

Glu Gin Tyr Asn ser Thr Tyr Arg val val Ser val Leu Thr val Leu
i 180 185 - 190
His Gln Asp Trp Leu Asn Gly Lys GTv Tyr Lys Cys Lys val Ser Asn
192 200 ZHS
Lys Ala Leu Pro Ala pro Ile Glu Lys Thr Xle Ser Lys Ala Lys Gi
Y$ 210 as o 220 y
Gln pPro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro Ser Arg Asp Giu
230 . ‘ 240

225 235

Leu Thr Lys Asn Gln val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
LA 7 A 1 4

pro ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn
260 . 265 270
Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe phe
i 2;5 280 P P 285
Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gin Gla Gly Asn
290 295 300

val Phe ser Cys Ser val Met Kis Glu Ala Leu His Asn His Tyr Thr
305 - 310 315 320

GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
Y 325 3§0

210> 3

«211> 321

<212> DNA

<213> Homo Sapiens

<400> 3 ' ,
¢gaactgtgg CLgCaccate tgicttcate ticcegctat ctgargagea gttgaaatct 60

ggaactgect ctgttgtgtg cctgctgaat aactrctate ccagagagge caaagtacag 120‘
tggaaggtgg ataacgccct ccaatcgggt aactcccagp agagrgtcac agagcaggac 180
agcaaggaca gcacctadg ccrcageage . accctgacge tgageaaage agactacgag 240
aaacacazap tctacpcctg cgaagrcacc catcaggécc tgagctegee cgtcacaaag 300
agcticaaca ggggagagtg t : 321



Lol I Val Lys Asp Tyr Phe Pro. Gn Pro val Thr Val ser Trip M Set
145150155160 Giy Ala Leu Thr Ser Gy val Hs air Phe Pro Ala Val Leu
G n Set 165170175 Ser Ay Lem Tyr ser LOU Set Ser wval val air Val Pro
ser Ser Set 180185190 Leu Ay Thr G n Thr Tyr Ile Cys Asn val M1 His
Lys pro Ser Asn 195200205 air Lys val Asp Lys Lys val Gn Pro Lys ser
cys Asp Lys air H's 210215220 air cYs Pro Pro cys Pro Ala Pro Gn LQU
Len Ay Ay Pro ser val 225230235240 12/29 01-1635-B.ST25 @y Ser
Gy Ser Ay Thr Asp Phe Thr Lei Thr Ile Ser Arg Lou du 65707580 Pro
A u Asp Phe Ala val Tyr Tyr Cys G¥ Arg Ser Ay dy ser Ser 859095
Phe Thr Phe Ay Pro (fly Thr Lys Val Asp Ile Lys Arg Thr Val Al a
100105110 Ala pro Ser val Phe Ile Phe Pro Pro set Asp Qu G n Leu Lys
Ser 3.3.5120125 Ay Thr Al a SerO0lydf35+Ba$T2Eys Lou Leu Asn Mh Phe Tyr

Pro Ar &163 Ug
<211> 107
<212> PRT
<213> tomo sapiens

<400> 4
"Arg Thr val Ala Ala Pro Ser val phe Ile Phe Pro Pro Ser Asp Glu -
1 5 16 15

GIn Les Lys ser Gly Thr ala Ser val val Cys Leu Leu Asn Asn Phe
20 25 30
TYr Pro Arg Glu_Ala _Lys_val_Gin Trp Lys val Asp Asn Ala Leu GlIn
35 40 45
ser Gly Asn Ser GIn Glu ser val Thr Glu GIn Asp Ser Lys Asp Ser
S0 - 55 60
Thr Tyr Ser iLeu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu’
05 70 75 80
Lys His Lys val Tyr Ala Cys Glu val Thr His Gln Gly Leu Ser Ser
Y Y gg 30 a5
Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
150 105 4

<210 5

<21l> 351

<212> DRA-

<213> Homo Sapiens

<400> 5 : . . .
gaggtgcage tgg;acagtc tggagcagag gtgaaaaagc ccggggagtc tctgaagatce - 60

tcctgtaagyg grtetggata caactttace agctactgga tcggetgggt gogecagatg 120
ccogggaaag gcétggagtt gatggﬁghtc atctatcctg gtgactctga taccagatac 180
agcecgtect tecaaggeca ggtcaccate tcageogaca agtccatcag caccgectac 240
ctgcagtaga gc;gcctgai ggccteggac accgecatgr attactgtgg ttcggggage 300
gacttrract tegatctctg gggocgtgge accctggtoa ccgtctctag t 351

<210> 6
<21 117
<212» PRT



130135140 Ala Lys val G n Trp Lys val Asp Au Ala Lets
Ser 145150155160 - -G.rn-G u-Ser val Thr Au G n Asp Ser
Tyr Ser Leu 165170175 Ser Ser Thr Leu Thr Leu ser Lys
Lys His Lys val 180185190 Tyr Ala Cys Gu val Thr H's
ser Pro Val Thr Lys 195200205 Ser Phe Asn Arg Ay GQu
<210> 19 <211> 447 <212> PRT <213> Hono sapi ens <400>

Gn Ser Ay Asn

.Lys Asp Ser Thr

Ala Asp Tyr Qu
Gn dy Liu Ser
Cys 210215

19 Gu Vval Gn

Leu Val Gn Ser Ay Ala Qu Val Lys Lys Pro Gy Q@ u 15H D15 Ser Lou
Lys Ile Ser Cys Lys Ay Ser Gy Tyr Ser Phe Thr Ser Tyr 202530 Trp

lle Ay Trp Val Arg Gn Met Pro d

Lys Ay Leu Qu Trp Met 354045

Ay lle tie Tyr Pro Ay Asp Set AQ% Thr Arg ‘14r ser Pro Ser Phe 5055
Gn dy Gn Val Thr Ile Ser Ala Asp Lys Ser Ile Ser- Thr Ala Tyr

65707580 Leu G n Trp ser ser Lou Lys Ala ser Asp Thr Ala Met Tyr Tyr
Cys 859095 Ay ser Ay ser Tyr9i§i5T8:pT2Phe Asp Lets Trp Gly Arg Ay

Thr Lgh§. romo sapiens

<d00> 6
Glu val 61n Leu val Glin Ser Gly Ala Glu val Lys Lys Pro Gly Glu
1 5 10 15

ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Asn phe Thr Ser Tyr
20 25 30
Trp Ile Sly Trp val Arg Gln vet Pro Gly Lys Gly Leu Glu Leu Met
'G'iy 1le Ile Tyr.Pro Gly Asp ser Asp Thr Arg Tyr Ser Pro Ser Phe
50 55 : 60 _
GIn Gly Gin val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr
70 75 B;

65
Leu Gin Trp Ser gtser Leu Lys Ala Ser ggp Thr Ala Met TYF 19‘y5r Cys

"&ly ser Gly Ser Tyr Phe Tyr Phe Asp Leu Trp Gly Arg ¢ly Thr Leu
sly ¥ 300 R4 305 P ey ATS 3%
val Thr val Ser ser

115 '

<220 7
<211> ~ 324
«<212> DNA
<213> Homo Sapiens

<400> 7 ‘
gaaattgtgt tgacgcagtc tccaggeace -ctgtctttgt ctccagggga aagagecacc

ctetectgca gogecagtea gagtgetage agrageract tagectggta ccagcagaaa

| cctggecagg CECccagget CCtCatatat ggtgeatcca geagggocac tggeatceca
gacaggttca grggcagtgg gtctgggaca gacttcactc tcaccatcag cagactggag
cctgaagatt ttgcagtgta ttactgtcag Cgcrggty getcatcatt cactrtcgge
cctgggacca aagiggatat caaa -

<210> 8
<211~ 108
212> PRT

<213> Homo sapiens

- 120

180
240 .
300
324



100105110 13/29 01-1635-8.s125 Val Thr Val sr Ser Ala ser Thr Lys
(fly Pro Ser val Pile Pro Leu 115120125 Ala Pro Ser Ser Lys Ser Thr
Ser Gy Ay Tbr Ala Ala Leu Ay Cys 130135140 Leis Val Lys Asp Tyr
Rite Pro Gu Pro Val Thr val ser Trp Asn Ser 145150155160 Gy Al a Leu
Thr Ser Gy Val His Thr Phe Pro Ala Val Lets @n Ser 165170175 Ser
Gy Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser 180185190
Leu Ay Thr Gn Thr Tyr Ile cys Mi Val Asn H's Lys Pro Ser M
195200205 Tim Lys Val - Asp Lys Lys Val GIt Pro Lys Ser cys Asp Lys
Thr Hi's 210215220 Thr cys Pro Proggys Pro Ala Pro Gu Leu Leu Ay Gy
Pro ser val 225230235240 Pile Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
Met Ile Ser Arg Thr 245250255 pro A u Val- Thr Cys Val val val Asp Val
Ser Hs Qu Asp Pro (flu 260265g (fkas n_s725 )

<400> 8
6lu Tle val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 - 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser val Ser Ser Ser
AT 2 20 % 30

Tyr teu Ala Trp Tyr GIn Gln Lss Pro Gly Gin Ala Pro Arg Leu Leu

35 4 45
Tle Tyr Gly Ala Ser.ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
50 . o 55 §0 .
Gly Ser Gly Ser Gly Thr- Asp Phe Thr Leu Thr Ile Ser Arg Leu: Glu
| Gy ser SV SET OV 28 75 80

Pro Glu Asp Phe g}a val Tyr Tyr Cys.ggn“Arg.Ser-GJy Gly ggr Ser
he T Phé.Gl Pro Gly Thr Lys val Asp Xle Lys

phe Thr 105 y y 105 p Y

<210> 9

<211> 351

<212> ONA

<213> Homo Sapiens

<400> 9 ' :
gaggtgcagc tggtgcagtc tggagcagag gtgaaaa_agc ccggggagtc t:tgaagatc 60

tcetgtaagg gttctggata cagctttace agctactgga tcggorgggt gcgecagatg 120
cccgggaaag goctggagty gatggpgatc atctatcctg grgactctga taccagatac 180
agcccgtect tccaaggoca ggtcaccate tcagecgaca agtccatcag caccgectac 240
ctgragtgga gcagectgaa ggectcggac accgccatgt attactgtgg tteggagage 300
tactgyract regatctcty gogooytgge accciggrea cogtctctag t 351

210> 10
<211 117

<212 PRT
<213> Homo sapiens

<400> 10
Glu val 6in Leu val GIn Ser Gly ala Glu val Lys Lys Pro Gly Glu
1 5 ' 10 15



Val Lys Phe Mh Trp Tyr Val Asp lily val Qu val H's Asn Ala Lys
275280285 Thr Lys Pro Arg Gu Qu G n Tyr Wi Ser Thr Tyr Arg val val
Ser 290295300 val Leu Thr val Leu H's Gn Asp Trp Leu Asn Gy Lys Gu
Tyr Lys 305310315320 Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile
G u Lys Thr Ile 325330335 set Lys Ala Lys Ay Gn Pro Arg 61u Pro G n
val Tyr Thr Leu Pro 340345350 Pro Ser Arg Asp G uLeu Thr Lys Asn Gn
val ser Leu Thr cys Leu 355360365 Val Lys Ay Pile Tyr Pro Ser Asp
Ile Ala val (flu Trp Gu Ser Mh 370375380 Ay Gn Pro Gu Asn Asn Tyr
Lys Thr Thr Pro Pro Val Leu Asp segpg 385390395400 Asp Gy Ser Phe Phe
Leu Tyr Ser Lys Lets Thr Val Asp Lys Ser Arg 405410415 Trp G n Gn
@y Asn val phe Ser Cys Ser Val Met Hs Gu Ala Leu 420425430 Hi s Asn
H's Tyr Thr Gn Lys Ser Lets Seﬁl_&&g_BSg{zsPro Gy Lys 435440445 14/29 -

Ile ser Cys Lys Giy Ser G] r Ser Phe Thr Ser Tyr
Ser Leu Lys o ¥s Ly Y 7% y 'ry- 0
Gly Trp val Arg GIn Met Pre Gly Lys Gly Leu Glu Trp Met
Trp I1¢le 35y P q 45 y Ly H) P
Gly Ile Ile Tyr Pro Gly Asp Ser Asp Thr arg Tyr Ser Pro Ser Phe
50 A 55 60
GIn Gly GIn val Thr Ile ser Ala Asp Lys Ser Ile Ser Thr aAla Tyr
65 : 70 75 80
Leu GIn Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
S 1 90 &
'I. Ser Gly Ser Tyr Trp Tyr Phe ASp Leu Trp &ly Arg Gly Thr Leu
o ¥ 100 105 d 9 18
-.val Thr val Ser ser
3 115

<210> 11

<211> 324

<212> DNA

<213> Homo Sapiens

<400> 11 _
gaaarttgtgt tgacgcagic tccaggcace ctgtctttgt ctccagggga aagagecacc 6Q

ctetectgea gggecagtea gagtgttage agcagetect tagectggta ccagcagaaa 120
o;:.ctggccagg ctccca_ggét cctcatatat ggtgcatcca gcaygéccac tggcatccca 180
gacaggttca gtggcagtgd gretgogaca gécttcactc tcaccatcag cagactggag 240
cctgaagatt ttgcagtgta ‘ttactgtcag cggtctggrg gercarcatt cactttegge 300
cctgggacca aagtggatat caaa ) 324 ‘

~<210> 12

<211> - 108

<212> PRT

<213> Homo Sapiens

<40 12
¢lu Ile val Leu Thr GIn Ser Pro Gly Thr Leu Ser Leu Ser Pro 6ly
1 5 10 15

Glu Arg Ala Thr Lev Ser Cys Arg Ala Ser Gln Ser val ser Ser Ser
: 20 25 30



01-1635-n. 5125 <210> 20 <211> 215 <212> PRI <213> Honp sapi ens Thy
Ser Pro Ay Thr
G n Ser Val Ser
Lou ten 4045 Ser ser Arg Ala Thr Ay Ile pro Asp Avg Phe ser 5560
Thr Asp Phe Thy
Val Tyr Tyr Cys
Val _Asp Ile Lys
Gn Ser Ay Asn
Thr Tyr Ser Len
Tyr Gl4 Lys H's

Gn
Ser
Arg
Ay
Al a
Lys
Len
ser
Asp
Adn
Cys

210215

Gy Lou Ser Ser

Len
5er

Len
Gn
Avg
ser
165
Lys
Pro

Ser
ser

Thr
Arg
Thr

170
Val
val

Leu Ser Pro-d@y 51015 Lou ser Cys Arg Al a
.2530 Tyr Gn @n Lys Pro Ay Gn Ala Pro

Ile Ser Arg Lou Au 7075SO G n Asp Phe
ser Ay Ay ser ser 859095 Pro Gy Thr -
val Ala 105110 Trp Lys val Asp Asn Ala
150 155 160 Thr Au A n Asp Ser Lys Asp
175 sgg Ser Thr Lou T hr Lou ser Lys Ala
185190 180 Tyr Ala cys Gdn Val 'M His
Thr LyS 195200205 Ser Phe WMn Avg Ay G u

01-1635-8.5T25

Ser Leu g;a Trp Tyr Gin GIn %s Pro Gly Gin Ala sgo Arg Leu Leu

Ile "%r Gly Ala Ser Ser ‘;Eg Ala Thr Gly Ile E(r;o ASp Arg Phe Sar

Gly Ser Gl 5er' Gly Thr As Phe Th.r Leu Thr Ile ser Arg Leu Glu
Sty 4 0 - 75 9 %

Pro Glu Asp Phe gga val Tyr Tyr Cys g‘lﬂn Arg ser 6ly Gly ggr ser

phe Thr Phe Gly Pro Giy Thr Lys val Asp Ile Lys
¢’ 100 - 105 y

Q10
<211>
<2i2$
<213>

<400>

13
351

DNA

' Homo Sapiens

13 -

- gaggtgcage tggtgcagtc tggagcagag gtgaaaaagc ccygggagtc tctgaagatc 60

tcctgtaagy grictggata caactttacc agctactgga tcggotgggt gogecagaty 120
ccecgggaaag goctggagtt gatggggate atctatocrg gtgactotga taccagatac 180
agecegtoct tecaaggeca ggtoaccatc tcagccgaca agtccatcé.g cacecgectac 240
ctgcagraga gugc&gaa ggccteggac accgecatgt attactgtgy ttcggggage 300
tactggtact tcgatctctg gggecgtgge acéctggtca ccgtctctag t 351

<210>
<211>
- <212>
<2;3>

14
s
PRT

Homo sapiens

<400> 14
Glu val Gin Leuw \sla'l GIn Ser Gly Ala %u val Lys Lys Pro g'sly Glu
1 .

ser Ley Lys Jz:ge Ser Cys Lys Gly ggr Gly Tyr Asn Phe ;gr Ser Tyr

Trp Ile g}‘y Trp val Arg Gln !151: Pro Gly Lys Gly 5§u Gl Leu Met

Gly ‘%e Ile Tyr Pro Gly ggp Ser Asp Thr Arg 'ggr Ser Pra ser Phe



<210> 21 <211> 447 <212> PRT <213> Hone sapiens . 15/29
01-1635-a.sT25 <400p 21 Ju val Gn Leu val Gn Ser Ay Ala Qu val
Lys Lys Pro Ay G Il 151015 ser Leu Lys Ile ser Cys Lys Ay Ser Ay
Tyr Mh Phe Thr ser Tyr 202530 Trp Ile Ay Trp val Arg G n nmet Pro Ay
Lys Gy Leu Qu Trp net 354045 Ay Ile tie Tyr Pro Ay Asp Ser Asp
Thr Arg Tyr Ser pro ser Phe 505560 Gn Ay Gn val Thr lie ser Ala
Asp Lys ser Ile Ser Thr Ala Tyr 65707580 Leu G n Tip Ser ser Leu Lys
Ala ser Asp Thr Ala Met Tyr 1r.Cys 859D Gy Ser Ay ser Tyr Trp Tyr
Phe Asp Leu Trp Ay Arg Ay Thr Lens 100105110 val Thr val Ser ser
Ala Ser Thr Lys Gy Pro Ser Val phe Pro Leu 115120125 Ala Pro ser Ser
Lys Ser Thr ser Ay @Ay Tiir Ala Ala Leu Ay Cys

01-1635~B.5T25
1n Gly G1n val Thr Ile Ser Ala Asp Lys Ser Iie ser thr Ala Tyr
Gon S 70 75 80

&ln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tvr <ys
Leu GIn Trp 3 ¥ . o TY 1%
Glv Ser Gly Ser Tyr Trp Tyr Phe Asp Leu Trp Gly Arg Gly Thr Leu
y Ser &% 160 105 P ol AN 138
val Thr val Ser Ser
115

<210> 15

<211 324

«<212> DNA

<213> Homo Sapiens

400> 15 - . :
gasattgtgt tgacgeagtc tccaggeact CtgtctTtgt Ctccagggga aagagocace 60

crctcctgea gggccagtca gagtgitage agcagceract tagoctggta ccagcagaaa 120
cctggocagg Cteccagget cetcatatat ggtgeatcca goagggeeac tggeatccca 186-
gacaggttca gtggc_agtﬁg grctggogaca gacttcacte tcaccatcag' cagactggag 240
'cctgaagatt ttgcagtgta ttactgtcag cggtctggtg QC_TtCatcatt' cactttcgge '300
cctgggacca aagtggatat caaa '. ) 324

<210> 16
| 211> 108
212> PRT
<213> Homo sapiens

<400> 16 .

" Glu Ite val Leu Thr GIn Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Arg Ala ;gr Leu Ser Cys Arg ;ga Ser Gin Ser val ggr ser Ser
Tyr Leu g;a Trp Tyr 61n Gln I‘igs Pro Gly Gln Ala :go Arg Leu Leu
Ile gr Gly Ala Ser §ef' ggg Ala Thr Gly 1le an Asp Arg Phe Ser

Gly Ser G:ly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 70 7% 80



130135140 Lest Val Lys Asp Tyr Phe Pro Qu Pro val Thr val ser Trp M
Ser 145150155160 Gy Ala Leis 'M Ser Ay Val H's Thr.Phe Pro Al a val
Leu A n Ser 165170175 Ser Ay Lets Tyr ser Leu Ser Ser val Val Thr
Val Pro ser Ser Ser 180185190 Leu Ay Thr G n Thr Tyr tie cys M val
Mh Hi's Lys Pro Ser Mh 195200205 Thr Lys Val Asp Lys Lys Val GQu Pro
Lys Ser cys Asp Lys Thr His 210215220 Thr Cys Pro Pro Cys Pro Ala Pro
GQu Lets Leu Ay Ay pro ser Val 225 .230235240 Phe Lets Phe Pro Pro
Lys Pro Lys Asp Thr Leu net Ile.ser Arg Thr 245250255 Pro G u val Thr
cys val val val Asp Val ser His Gige' Asp PTO G U 260265270 Val Lys
Phe Mh Trp Tyr val Asp Ay 'val Qu val H's Mi Ala Lys 275 280285 Thr
Lys Pro Arg Qu Gu Gn Tyr M Ser Thr Tyr Arg Val Val ser 290295300

val Leu Thr Val Leu His Gl AS,tf:l M Ay Lys Au Tyr Lys
305310315320 So1lidds aheds

Glu Asp Phe Ala val Tyr Tyr Cys Gln Arg Ser Gly Gly Ser Ser
Pro Glu Asp 25 TY S0 g a%

Thr Phe G1y Pro Gly Thr Lys val Asp Ile Lys
Phe o Yos P y

<210> 17

<21l> 447

<212> PRT

<213> homo sapiens

<400> 17 _ .
Glu val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Glu
1 5 _ 10 15
ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Asn phe Thr Ser Tyr
20 25 : 30
Trp Ile Gly Trp val Arg GIn Met Pro Gly Lys Gly Leu Glu Leu Met
35 40 45 -
Gly 1le Ile Tyr Pro Gly Asp Ser Asp Thr Arg Tyr Ser Pro Ser Phe
50 55 60 .
&In Gly GIn val Thr Ile ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr
&5 70 75 - 80
teu GIn Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala met Tyr Tyr Cys
P 85 90 R g
¢ly ser Gly Ser Tyr Phe Tyr phe Asp Leu Trp Gly Arg Gly Thr Leu
vy y 100 - . 105 ) 110
'val The val ser Ser Ala ser Thr Lys Gly Pro Ser val phe Pra Leu
115 120 125
Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys
130 135 140

eu val Lys Asp Tyr phe pro Glu Pro val Thr val Ser T -Asn Ser
fas PTG T ass P AST 160
Gly Ala Leu Thr Ser Gly val His Thr phe Pro Ala val Leu GIn Ser
T 165 ' . 170 175 -
ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro sér Ser Ser '
180 185 190
Leu Gly Thr Glp Thr Tyr Ile Cys Asn val Asn His Lys Pro Ser Asn
4 195 © 200 255 ‘

Thr Lys val Asp Lys Lys val Glu Pro Lys Ser Cys Asp Lys Thr His
210 _ 215 4 250 Y

Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val
225 _ T 230 235 240



01-1635-8. 5125 Cys Lys Val

Lys
Tyr
Ser
Al a
Thr
Tyr
Asn.
H S

Thr
" gr

Thr 1le
Thr Leu
Leu ' M
Val Qu
Pro Pro
Ser Lys
val Phe.

Ser Asn Lys Ala Leu Pro Ala Pro Ile GQu

325330335 Ser Lys Ala Lys Ay.Gn pro Arg Qu Pro Gn val

Pro 340345350 Pro Ser Arg Asp Qu Leu Thr

Lys Asn G n Val

Cys Leu 355360365 val |if) Ay Phe Tyr Pro Ser Asp Ile
Trp Gu ser Atn 375380 Gy @ n PrOdu Wn Asn Tyr Lys Thr

val. .eti

Asp Ser 385390395. 400 Asp Gy ser

Phe Phe Leu

Leu Thr val Asp Lys Ser Arg 405410415 Trp Gn Gn @y

Ser cys.ser Val

Met HHS Gu Ala Leu 420425430 ' Hi's M

Tyr Thr G n Lys ser Leu ser Lems Ser Pro Ay Lys 435440445 <210>
22 <211> 215 <212> Per <213> 110M) sapi ens <400> 22 GQu Ile Val Leu
Pro Ay Thr Leu Ser Leu Ser Pro @Ay 151015 (flu Arg Ala
Let' Ser Cys Arg Al a ser Qmiesste.y@k Ser ser Ser

Gly Ser G‘i ser Gly Thr Asp Phe Thr Leu Thr Ile Ser'Ar Lteu Glu
65y y Y 70 e - 75 9 80

dn ser

Pro Glu Asp Phe g}a val Tyr Tyr Cys g‘(!)n Arg ser cly Gly 3055' ser

fhe Thr phe Gly Pro Gl Thr.L s val Asp Ile Lys Aarg Thr val Ala
¢ 105 y Y 105 P Y ¢ 110

Ala Pro Ser val phe Iie Phe Pro Pro Ser Asp Glu Gin Leu Lys Ser
1s - 120 125

Gly Thr Ala Ser val val cgs Leu Leu Asn Asn Phe Tyr Pro Arg Glu .
130 135 140

145

Ala Lys val G61In Trp Lgs val Asp Asn Ala Leu GIn Ser Gly Asp Ser
150 158 160

_GIn Glu Ser val Thr Glu Gln Asp ser:_Lgs Asp ser Thr Tyr Ser Leu
’ 165 . 170 175

Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys ®is Lys val
180 _ 185 190

r Ala Cys Glu val Thr His GIn Gly Leu Ser Ser Pro val Thr L s
Tyr Ala 055 200 Y

205

ser. phe Asn Arg Gly Glu Cys
210 - 215

<210~ 19
«211> 447
<212> PRT

<213> Homo sapiens

<400> 19
Glu val Gln Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Glu
1 : 5 " 10 15

ser Leu Lys :;Eae ser Cys Lys Gly gtser' Gly Tyr ser phe ;gr' ser Tyr-

Trp Ile Gly Trp Val Arg Gln Met Pro Gly Lys Gy Leu Glu Trp Met
P 35 40 Y 45 '

&ly E‘ée I'!e Tyr Pro Gly glsjp Ser Asp The Arg 'Grgr‘- Ser Pro Ser Phe

'GIn Gly Gln val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr
65 70 75 80

teu Gin Trp ser Ser Leu Lys Ala Ser Asp Thr aAla Met Tyr Tyr Cys
85 909 R4 ;g Y

Gly Ser Gly Ser Tyr Tr r Phe AsSp Leu Trp Gly Arg Gly Thr Ley
y Y 160 PTY 108 p Gly Arg S0



2530 Tyr Leu Ala Trp Tyr Gn Gn ,li6s Pro Ay Gn Ala PrO Arg Leu
Leu 3545 Ile Tyr Ay Ala sr Ser Arg Ala Thr Ay Ile Pro Asp Arg Phe

Ser S6560 Gy ser Ay Ser
Lath A u 65707580 Pro Qu Asp Pitt Ala Val
Gy Ay Ser ser 859095 Phe Thr

Lys Arg Thr val Ala 100105110 Ala Pro Ser Val

Asp Gu Gn Let' Lys

Ser 115120125 Ay

@y Thr Asp Phe Thr Leu.Thr Ile ser Arg
Tyr Tyr cys G@n Arg Ser
phe Ay Pro Gy' Thr Lys Val Asp Ile

Phe Il e Phe Pro Pro Ser

Thr Ala Ser vi) val cys Let'

LeU Asn Mh Phe Tyr Pro Arg G u 130135140 17/29 01-1635-8.5125 Ala

Lys val. Gn Trp Lys Val

145150155160 A n G u

ser Lets 165170175 Ser Ser Thr Leu Thr

Asp Asn Aksmelets G n ser Gy Asn Ser

Ser val Thr Au G n Asp Ser Lys Asp Ser Thr Tyr

Lys H s Lys Val 180185190 Tyr Abridiyss. &l Val

ser Pro Val
val Th

Leu Ser Lys Ala Asp Tyr Qu

Thr Hs Gn Gy Leu ser

2 r \;I;t?rSeles%r Ala Ser Thr Lys Gly Pro Ser val Phe Pro teu
115 120 125

ala Pro Ser Ser Lys Ser Igg ser Gly Gly Thr

130

Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val
145 Y 150 155

Ala Leu Thr sSer
Gly Ala 11!
ser Gly Leu Tyr Sser
y hed %
Leu Gly Thr GIn Thr
195 -
Thr Lys val Asp Lys
210

Thr Cys Pro Pro Cys
225

Phe Leu Phe Pro Pro
e Leu 245

pro Glu val Thr Cys
260 .

Gly val His Thr phe
170
Ley Ser Ser val val
185
r Ile Cys Asn va)l
Ty % 3
Lys val Glu Pro Lys
215
Pro Ala Pro Glu Leu
230 ‘ -
Lys Pro Lys Asp Thr
250

val val val Asp val
265

val Lys Phe Asn. Trp Tyr val Asp Gly val
4 275 ™ 280

Thr 12_ s Pro Arg Glu
val Leu Thr val Leu
305 _
Lys val Ser Asn
cys Ly 325
ser Lys Ala Lys Gly
, Y 340
Pro ser Arg Asp Glu.
35
val L;S Gly phe Tyr
370
Gly GIn Pro Glu Asn
3%
Asp Gly Ser Phe Phe
B ely 405
Trp GIn GIn Gly Asn
420 .

His Asn His Tyr Thr
435

Glu Gin Tyr Asn Ser
295
His Gln Asp Trp Leu
3106 P
Lys Ala Leu Pro Ala
330
GIn Pro Arg Glu Pro
- 345
Leu Thr Lys Asn Gln
. 360
Pro Ser Asp Ile Ala
375
Asnh Tyr Lys Thr Thr
390
Leu Tyr Ser Lys Leu
410

val Phe Ser C;s ser
425

Gin LYys Ser Leu Ser
440

Pro Ala
Thr vai
Asn His
.Ser Cys

220
Leu Gly

235

Leu het
ser His
Glu val
Thr ‘:I;yog
ol
Pro Ile
Gin val
val ser
val Glu

380
Pro Pro
395
Thr val
val Met

Leu Ser

ser Trp
val Leu
Pro g;a
305
ASp Lys
Gly Pro
Ile Ser
Glu Asp

270

His Asn
285

Arg val
Lys Glu
GlU Lys
Tyr Thr

350
Leu Thr

365

Trp G1u_
val Leu
ASp LyS
e g
o

Ala Ala Leu Gly Cys
140

ASn Ser
160
GIn Sser
175
ser ser
Ser Asn
Thr His
ser val
- 240
Arg Thr
25
Pro Glu
Ala Lys

val Ser

TYr Lys
‘320

Thr .T.'ie
335

Leu Pro
Cys Leu
ser Asn
Asp ser

400

Ser A
415 "

Ala Ley

Lys



195200205 Ser Phe Mh Arg Ay G u Cys 210215 <210> 23 <211> 24 -<212>
DNA <213> artificial <220> <223> oligmucl eotide prinmer for KR <220>
<221> misc_feature <222> (18)-(23) <223> nis a, C t, or g <400> 23
ggccggat ag gcctccannn nnnt <210> 24 <211> 21 <212> DNA <213>
artificial <220>. <223> olignueleotide primer for pa <400> 24

ggggt caggc tggaactgag g <210> 25 '

14/29

01-1635-B.5T25
<210> 20
<211> 215
<212? PRT

<Z13> Homo sapiens
<400> 20
-glu Ile val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1. 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser val Ser Ser ser
927 20 YA o 2 30
ser Leu Ala Trp Tyr GIn GIn Lys Pro Gly GIn Ala Pro Arg Leu Leu
35 ) 45
1le Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
50 : 55 ‘ 60 ‘
Gly ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 : _ 70 75 80
pro Glu Asp Phe Ala val Tyr Tyr Cys GIn Arg Ser Gly Gly Ser Ser
85 ' 90 95
rhe Thr phe Gly Pro Gly Thr Lys val Asp Ile Lys Arg Thr val ala
100 105 p. Y 9 110
Ala Pro Ser. val Phe Ile pPha Pro Pro Ser Asp Glu GIn Leu Lys Ser
115 120 . 125
Gly Thr Ala Ser val val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu
130 5 140
Ala Lys val Gin Trp Lys val Asp Asn Ala Leu GIn Ser Gly Asn Ser
145 ' 155 160

150
GIn Glu Ser val Thr Glu Gln ASp Ser Lys Asp Ser Thr Tyr Ser Leu
X 165 1¥o P R 175

Ser Sar Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys val
- 180 185 190

r Ala cys Glu val Thr His Gin Gly Leu Ser Ser Pro val The Lys
b4 195 200 205 Y

ser Phe Asn Arg Gly GTu cys
210 215

<210> 21

<211> 447

<212> PRT

<213> homo sapiens .



18/ 29 01-1635-8.5725 <211> 19 <212> DNA . <213> artificial <220>
<223> ol i gonucl eotide prinmer for PCR <400>. 25 tgaggacgct gaccacacgl9
<210> 26 ' A211?.. 48 <212> DNA <213> artificial <220> <223>

ol i gonucl eotide priner for PCR <400> 26 acaacaaagc ttctagacca

ccat ggaaac. cccagctcag cttctctt48 <210> 27 <211> 33 <212> DNA <213>
artificial <220> <223> oligonucl eotide primer for PCR <400> 27

cttgtcgact caacactctc ccctgttgaa get 33 <210> 28 <211> 44 <212> DNA
<213> artificial

15129

01-1635-B.5725

<400>- 21
clu val 6in Leu val Ggln ser Gly Ala Glu val Lys Lys Pro Gly Glu
1 5 10 a5

ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Asn Phe Thr ser Tyr
20 25 30
Trp Ile Gly Trp val Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met
35 40 : 45
Gly Ige Ile Tyr Pro Gly egp Ser Asp Thr Arg Por ser Pro Ser Phe
50 : T
Gin 61y 6¥n val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr-ala Tyr
e 70 75 80
Leu Gln Trp Ser ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
P 85 - o0 ;! ’
cly ser Gly Ser Tyr Trp Tyr Phe Asp Ley Trp Gly Arg G} thr Leu
y e yqno1y d 105 P Are 1%
val Thr val Ser ser Ala Ser Thr Lys Gly Pro Ser val phe pro Leu
115 120 125
Ala Pro Ser Ser Lys Ser Thr Ser &1y Gly Thr Ala Ala Leu Gly Cys
130 : 135 y 140 y o
'_{5,'5' val Lys Asp Tyr ;he Pro Glu pPro val Thr val Ser Trp Asn Ser

50 155 160
Gly Ala Leu Thr Ser Gly val His Thr.phe Pro Ala val Leu GIn Ser
165 170

175
ser Gly Leu Tyr Ser beu Ser Ser va) val Thr val pro Ser $&r Ser
1BO 185 190
teu Gly Thr Gln Thr Tyr Xle cys Asn val Asn His Lys Pro Ser Asn
y 195 250 255 .
Thr Lys val Asp Lys Lys val Glu Pro Lys Ser Cys Asp Lys Thr His
2{0 215 ) gﬂ
Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu teu Gly Gly Pro Ser val-
225 L 230 . 233 . 240
Phe Leu Phe Pra Pro Lys Pro Lys Asp Thr Leu Met ITe Ser Arg Thr
245 250 25
pro Glu val Thr Cys val val val Asg val Ser His Glu Asp Pro Glu
. 260 26 270
val Lys Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys
s 280 285 Y

295
val Leu Thr val Leu His Gln Asp Trp Lau Asn Gly Lys Glu Tyr LysS
310 315 i R4 350

Thr 12. S Pro Arg Glu Glu GIn Tyr Asn Ser Thr I r Arg val val ser

305



19129 01-1635 -K. ST25 <220> <223> ol i gonucl eotide priner for PCR

<400> 28 cagcagaagc ttctagacca ccatggggtc aaccgccatc ctcg <210> 29
<211> 42 <212> DNA <213> artificial <220> <223> ol igonuC eoti depri nmer

foi PCK <400> 29 . cttggtggag gcactagaga cggtgaccag ggtgccacgg cc
<210> 30 <211> 117 <212> PKT <213> hono sapiens <400> 30 Gu Val Gn
Leu Val @n.ser Ay Ala Qu Val Lys Lys Pro Ay Gu 151015 ser Lee
Lys tie ser Cys Lys (fly ser Ay Tyr Ser Phe Thr ser Tyr 202530 Trp
Ile Ay Tip Val Arg Gn net Pro Ay.Lys Ay Leu Gu Trp Met 354045
Ay Ilelle Tyr Pro Ay Asp Se ASﬁg,Thr Arg Tyr Ser Pro ser Phe 505560

Gn @y Gn Val jihr Ile Ser Ala p Lys Ser Ile Ser Thr Ala Tyr
65707580 :

01-1635-B.5T2%
val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile
Cys Lys va 25 330 S 335

ar Lys Ala Lys Gly GIn Pro Ar Glu Pro GIn val Tyr Thr Leu Pro
_S Y %0 % 348 Re

Pro Ser Arg Asp Glu Lev Thr Lys Asn GIn val Ser Leu Thr Cys Leu

35? 360 365
val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn
3!1(0 373 380

Gly GIn Pro Glu Asn Asp Tyr Lys Thr Thr Pro Pro val Leu Asp Ser

33%' o0 395 . . 400

sp Gly ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Ar

AP 6, s o Y$ 450 PRy s

Trp Gln G1n Gly Asn.val Fhe.Ser c§s.5er val Met His Glu Ala Leu
420 425 430

His Asn Kis Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 22

<211> 215

<212> PRT

<213> Homo sapiens

<400> 22 _

glu Ile val Leu Thr GIn Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser val Ser ser Ser
: 20 . 25 0 )

Tyr Leu Ala Tep Tyr GIn Gln %s Pro Gly Gln Ala Pro Arg Leu Leéu
.33. : 45

1le Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser

50 55 60

Gly ser Gly Ser Gly Thr Asp Phe Thr Leu.Thr Ile Ser Arg Leu Glu

65 70 75 80

pro Glu asp Fhe g}a val Tyr Tyr Cys g‘(l)n..\rg ser Gly Gly 3:551- ser

phe Thr phe Gly Pro Gly Thr Lys val Asp I'le Lys Arg Thr val Ala

100 105 110

‘Ala Pro Ser Val Phe Ile phe Pro Pro ser Asp Glu Gln Leu Lys Ser
115 120 125

Gly Thr Ala Ser val val CyS Leu Leu ASn Asn Phe Tyr Pro Arg Glu
¥ 130 ﬁs 140



Leu Gn Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys. - -~

859095 Gy Ser Ay Ser 7yr Trp Tyr Phe Asp Leu Arg Gy Arg Ay Thr
100105110 val Thr val ser ser 115 20129 01 -1635 -0.ST25 <211>

<212> PRT <213> how. sapiens <400> 31 Gu Ile Val Leu Thr G n Ser

Leu
109
Pro
Cys
Gn
Ser

Ay
Phe
Phe

ady
Arg
Gn
ser
Thr
Al a
Ay

Thr Leu ser Leu ser Pro Ay 151015 du Arg Ala.Thr Leu Ser
Ala ser Gn Ser Ile Ile Ser ser 202530 Tyr Leu Ala Trp Tyr
LyOs Pro Ay Gn Thr Pro Arg Leu Leu 35445 |le Tstr dvy val
Arg Ala Thr Gy Ile Pro Asp Arg Phe ser 556D Gy Ser Ay ser
Asp Phe Thr Leu Thr Ile Time Arg Leu Gu 65707580 Pro G u Asp
vat Tyr Tyr cys G@n Gn Tyr cly WMh ser Phe 859095 Met Tyr Thr
Gn dy Thr Lys Lea Qu Ile Lys 100105

01-1635-8.5125

Ala Lys val G1B Trp Lys val Asp Asn Ala Leu Glin Ser Gly Asn Ser
s 1% Pe 155 ' 160

Glu ser val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr ser Leu
Gln 6lu 165 PR o 7 i

ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys val
180 185 190-

- aAla cys Glu val Thr His 6ln Gly Leu Ser Ser Pro Val Thr Lys
r %5 200 y 205

ser Phe Asn Arg Gly Glu Cys
210 215

<210> 23
<211> 24

<212> DNA
213> artificial

<220

<223> oligunucieotide primer for pCR
220>

<221> misc_feature

222 (18)..(23)

«223> ndisa, ¢, t, 0org

<400 23 ’ g
gaccggatag gcctecannn annt 24

210> 24
Q11> 21
. <212> DA
@13 artificial

220
<223> olignucieotide primer for PCR

-<400> 24
9gggtcaggc tggaactgag g 21

<210> 25




<210> 32 <211> 447 <212> PRT <213> Hono sapiens <400> 32 Qu val Gn
Leu val Gn Ser dy Ala . @u Val Lys Lys Pro Ay G u 151015 Ser Let"
Lys Ile Ser cys Lys Ay ser Ay Tyr Sc Phe Thr ser.Tyr 202530 TM Il e
Ay Trp Val Arg Gn Met Pro Ay Lys Ay-Leu Gu Trp Met 354045 Ay
Ilelle Tyr Pro Ay Asp Ser Asp Thr Avg Tyr Ser Pro Ser Phe 505560
Grt Ay Gn val Thr Ile ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr
657075BO Leu G n Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr
cys 859095 Gy Ser Ay ser Tyr Trp Tyr phe Asp Let' Arg Ay Arg Gy
Thr Leu 21/79 100 val Thr val Sens#ser Al a ser Thr 115120

01- 1635-8,5125 105110 Lys dy Pro ser val Phe Pro Leu 125 130140

01-1635-8.5725
<211> 19

<212> DNA
<213> artificial

<220>

<223> oligonucleoride primer for PCR

<400> 25 .

tgaggacgct gaccacacy 19
' «2l> 26

<211>, . 48

<212> DNA

<213> ﬁrtificiaT

| <220>
<223> o1igonuc1eotiﬂe primer for PCR
<400> - 26
acaacaaagc ttctagacca ccarggaaac .cccagotcag crcrctt 43
<210> 27
<211> 33
<212> DHA
<213> artificial

<220

<223> o1i§onuc1eotide primer for PCR

400> 27 : -

cttgtcgact caacactCte ccctgttgaa get 33
<210> 28

<211> 44

<212> DNA

<«213> arvificial



135 145150 Ay Ala Leu Thr ser Ay val 165 ser Gy Leu Tyr ser
Letsser 180 Leu Ay Thr G n Thr Tyr Ile 195 Thr Lys Val Asp Lys Lys
val 210215 Ay Pro ser Val 240 the Wh Trp Tyr val Asp Ay val Qu Val
H'S vnh Ala Lys. 275280285 Thr Lys Pro Arg GII Gu dn Tyr Asn ser
Thr Tyr Arg Val val Ser 290295300 Val Lets Thr val Lets HHS G n AS
Trp Lets Mh Gy Lys Qu Tyr Lys 305310315320 Cys Lys val ser Asn Lys
Ala Leu Pro Ala Pro tie Qu Lys "M Ile 325330335 Ser Lys Ala Lys Ay
Gn Pro Arg Au Pro Gn val Tyr Thr Lets Pro 340345350 Pro ser Arg
Asp Gu Lets Thr a; Mh G n Val Sekombets Thr cys Lets 355365 val Lys
Ay Phe Tyr pro ser Asp Ile Ala val GQu Trp Qu ser M

01-1635-B.5T23
<220 )

<223$— oligonucleotide primer for PCR

<400> 26
cagcagaagc tictagactca ccatggggtc daccgeccate ctcg 44

<210> 29 .
<211> 42
<212> DNA
" <213> arrificial

<220> )
<223> oligonucleotide primer for PCR

<400> 29 - .
crtggtggag gractagaga cggtgaccag ggtgecacgg cc 42

<210> 30
<21i> 117
<212> PRT

<213> homo sapiens
<400> 30
Glu val GIn Leu val GIn Ser Gly Ala Glu Val Lys Lys Pro Gly Glu
1 5 ‘ 10 15
ser Leu Lys Ile $Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Ser Tyr
20 25 R4 30 Y
Trp Ile Gly Trp val Arg Gin Met Pro Gly .Lys Gly Leu Glu Trp Met
35 - 40 45
Gly %})e Ile Tyr Pro Gty ;.gp Ser Asp Thr Arg Pﬂr Ser Pro ser Fhe
GlIn Gly Gln val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr
65 70 75 ) 80
Leu GTn Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
g5 90 a5 R
Gly Ser Gly Ser Tyr Trp Tyr Phe Asp Leu Arg Gly Arg Gly Thr Leu
y 100 105 9 Bly Arg 115
val Thr val Ser ser
115

<210> 31



370375380 Ay Gn Pro Qu Asn Asn Tyr Lys Thr Thr pro pro Val Leu

385390395400 Asp Ay ser phe phe Lets Tyr ser Lys Leu Thr Val
ser Arg 405410415 Trp Gn Gn @y Asn Val Ph. Ser Cys Ser Val
A u- Ala Leu 420425430 His Asn His Tyr Thr Gn Lys ser Leu Ser
Ser Pro Ay Lys

<212> pr-<213> HonD Sapiens <400> 33 Qu /le Val Leu Thr G n Ser

Ser
Lys
H s
Leu
216
Pro
Cys
Gn
Ser
Thr

Ay Thr

Leu Ser

72129 01-1635-8.5725 435440445 <210> 33 <211>

Leu Ser pro Ay 151015 Gu Arg Ala Thr Lem Ser

Arg Ala ser Gn Ser lle Ile Ser Ser 202530 Tyr Leu Ala Trp Tyr
Gn Lys Pro Ay Gn Thr Pro Amgs Leu Leu 354045 Ile Tr Ay Val
Arg Ala Thr Gy Ile Pro Asp Arg Phe Ser 5560 Gy set Ay ser Ay

Asp the Thr Leu Thr tie Thr Arg Leu A u 65707580
01-1635-B.5725
<211> 109
<212> PRT
<213> homo sapiens
<400> 31

1

Glu Ile val Leu ';hr' GIn Ser Pro Gly '{Br Leu Ser Leu ser ;ga aly

Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Ile ITe Ser Ser
Glu Arg Ala 78" - 25 30

Ley Ala Trp Tyr GIn Gln Lys Pro Gly GIin Thr Pro Arg Leu Leu
R A i) Y a5 8

Ile 'Er;’gr Gly val ser ser ggg A)a Thr Gly Ile Ego Asp Arg Phe ser

Gly Ser Gly ser Gly Thr Asp Phe Thr Leu Thr Ile Thr Arg Leu Glu
65 ' 70 : 7% _ * BO

Pro Glu Asp phe g}a val Tyr Tyr Cys g(])n Gln Tyr Gly Asn g:sar Phe

Met Tyr Thr phe Gly Gln Gly Thr Lys Leu Glu ITe Lys
et TYr T Soo 105

<210>
<Z11>
<212>
<213>

<400>

32

447

PRT

Homo sapiens

32

f;‘!u val GIn Leu \sra'l Gln Ser Gly ala <].=..‘{lju val Lys Lys Pro g‘;y Glu
1 .

ser Leu Lys :g)e ser Cys Lys Gly ggr Gly Tyr Ser Phe ‘;‘3:‘ Ser.Tyr

Trp Ile g{éy Trp val Arg Gln :!St pro Gly Lys Gly hgu Glu Trp'net

cly Tle Tle Tyr Pro Gly Asp Ser Asp Thr Arg Tyr ser Pro Ser Phe
L

¢ln Gly GIn val Thr Ile Ser Ala Asp Lys Ser Ile sSer Thr A'la'Tyr
&5 70 5 B0
Leu GIn Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
o 1 30 A

Gly Ser Gly Ser Tyr Trp Tyr Phe Asp Leu Arg Gly Arg Gy Thr Leu

Asp
Asp
met

Ser



Pro Gu Asp Phe Al a Val

Tyr Tyr Cys Gn Gn Tyr Ay M Ser

Phe 859095

Met Tyr Thr the Ay - Gn @y Thr Lys Leu Qu tie Lys Arg Thr val

100105110 Ala Ala Pro Ser
Lys 115120125 Ser dy Thr
pro Arg 130135140 Au Al a
Ser Ay M 145150155160 Se
Asp Ser Thr Tyr Ser 165170

val
Al a ser val Val
Lys Val Gn Trp Lys val
r Gn Qu Ser Val

17S Leu Ser ser Thr

the Ile Phe Pro Pro Ser Asp Gu G n Leu
cys Lem Lets WMh Mh PM Tyr

Asp Asn Ala Leu G n
Thr AGu A@n Asp Ser
Lets Thr

Lys

(Mu Ser Lys

Ala Asp Tyr'Ju Lys H's Lys 180.185190 val Tyr Ala Cys G|l val Thr

Hs Gn Gy Lets Ser ser
Gy Gu Cys. 210215 <210>
23/ 29 01-1635-H. 5725

100
val Thr val ser Ser Ala ser
- 115

Ala Pro ser ser Lys Ser Thr

130 . 135

Ley val Lys Asp Tyr Phe Pro
145 ’ 150 .

~ Gly Ala Leu Thr Ser Gly val

165

ser Gly Leu Tyr Ser Leu ser
180 - .

‘Leu Gly Thr GIn Thr Tyr Tle
195

Thr Lys val Asp Lys iLys val

210 215

Thr Cys Pro Pro Cys Pro Ala
225 : - 230

Phe Leu Phe Pro ;;g Lys Pro-

pro Glu val Thr Cys val val
T 260 ;
val Lys Phe Asn Trp Tyr val
275
<he wys pro arg Glu Glu Gln
290

295

teu Thr val Leu His GIn
\3{%".‘5 310

A Cys Lys val Ser Asn Lys Ala
ys o 325

ser Lys ala Lys Gly Gln Pro
340
Pro ser Arg‘ Asp Glu Leu Thr
35

val Lvs Gly phe Tyr Pro ser
_ 3?0 375

Gly Gin Pro Glu Asn Asn Tyr
388 330

A Gly ser she Phe Leu Tyr
se B 405

., Trp Gln Gln Gly Asn val pha
420

His Asn His Tyr Thr Gln Lys

Pro val

195200205 Lys ser phe Asn Arg

34 <211>5 <212> PRT <213> Honp sapi ens

01-1635-8.5T25
105 110
Thr Lys Gly Pro ser val -Fhe Pro Leu
120 . - 125
ser Gly Gly Thr Ala Ala Leu Gly Cys
40 -
Glu Pro val Thr val ser Trp Asn Ser
155 160
His Thr Phe pPro Ala val Leu GlIn ser
170 175

ser val val Thr val pro Ser Ser Ser
185 190

‘Cys Asn val Asn His Lys Pro Ser Asn
200 205

Glu Pro Lys Ser S{(s) Asp Lys Thr His .

Pro Giu Leu Leu G'ly Gly Pro ser val

235 240

Lys Asp Thr Leu Met 1le Ser Ar? Thr
250 . 25

val Asp val Ser Wiz Giu Asp Pro Glu
265 270

Asg Gly val Glu val His Asn Ala Lys.
28 . 285

Tyr Asn Ser Thr ?05 Arg V;'l val Ser
Asp Trp Leu Asn Gly Lys Glu Tyr Lys
315 Y 3%0
Leu Prg Ala Pro Ile Glu Lys Thr Ile
330 335
Arg Glu Pro Gin val Tyr Thr Leu Pro
345 350 '
Lys asn GIn val 5er Leu Thr Cys Leu
360 365
Asp Ile Ala val Glu Trp Glu Ser Asn
380
Lys Thr Thr Pro Pro val Leu Asp Ser
395 . 400
Ser Lys Leu Thr val Asp Lys Ser Ar
Y 410 Ly 415 g
Ser Cys Ser val Met His Glu Ala Leu
425 430

Ser Leu Ser Leu Ser Pro Gly Lys



.<400> 34 Ser Tyr Trp fie Ay 1 <210> 35 <211> 17 <212> PH <213>
Hono sapiens <400> 35 Ile Ile Tyr pro Ay Asp ser Asp Thr Arg Tyr Ser
Pro Ser Phe G n 1.5.1015 dy <210> 36 <211> 8 <212> PRI <213> Hono
sapi ens <400> 36 Ay Ser Tyr Phe Tyr Phe Asp Leu 1 <210> 37 <211> 8
<212> PaT <213> Hono sapiens <400> 37 Ay Ser Tyr Trp Tyr NMe Asp
Lets 15 <210> 36 <211> 12 <212> Ml <213> Honpo sapiens 01-1835-8. ST25
<400> 38 Arg Ala Ser G n Set val Ser Ser Ser Tyr Leu Ala 1510

22129

_ 435
<210> 33
<211> 216
«212> PRT
<213> Homo sapiens

01-1635-8.ST25
T

<400> 33

G¢lu 1le val Leu }hr Gln ser pro Gly Iiér Leu Ser Leu Ser ':I).;O Gly
1

Glu Arg Ala Thr Leu Ser Cys Al.'g Ala ser Gin ser Ile Ile Ser Ser
9% 30 25 30 |
Tyr Leu Ala Trp Tyr Gin Gln Lys Pro Gly GIn Thr Pro Arg Leu Leu
35 ' 40 - 45
11 r Gly val ser ser Arg Ala Thr Gly Ile pro Asp Arg Phe Ser
e ‘5% y i | 60 p Arg .
1y ser Gly Ser Gly Thr Asp Phe Thr Leu thr Tle Thr Arg Leu Glu
& v e 70 75 A R
pro Glu Asp Phe Ala val Tyr Tyr Cys GIn Gln Tyr Gly Asn Ser phe
85 90 g5
et Tyr Thr Phe Gly Gin Gly Thr Lys Leu Glu Ile Lys Arg Thr val
Met T 100 105 y 118
1a Ala Pro Ser val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys
A 115 120 125 Y
er Gly Thr Ala Ser val val Cys Leu Leu Asn Asn Phe Tyr Pro Ar
ser 139 135 Yo e s
Glu Ala Lys val Gin 'rrg Lys val Asp Asn Ala Leu Gin Ser Gly Asn
145 15 155 160
ser GIn Glu Ser val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser
165 170 4 178
Leu ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys
: 180 .o 155 190
val Tyr Ala Cys Glu val Thr His Gin Gly Leu Ser ser pro val Thr
R 195 200 205
Lys Ser phe Asn arg Gly Glu Cys.
y 210 "8 & 215 Cy
<210 34
«11> 5

<212»> PRT
<213> Homo sap'ieris



<210> 39 <211> 12 <212> PRT 413> Hono sapi ens <400> 39 Arg Al a Ser
G n Ser Val ser Set Ser Ser Leu Ala 1510 <210> 40 <211> 12 <212> NT
<213> Hono sapiens <400> 40 Arg Ala Ser An Ser tie lie Set set Tyr
Leu Ala 1510 <210> 41 <211> 7 <212> NT <213> Honbp sapi ens <400> 41
Ay Ala Ser Set Arg Ala Thr 1 <210> 42 <211> 7 <212> PAT <213> HOMO

sapiens 01 -1635 -B. ST25 <400> 42 Ely val Ser Ser Arg Ala Thr 15
<210> 43 <211> 9 <212> PRT

23/29

01-1635-B,ST25

<400> 34
Ser Tyr Trp Ile Gly
1 5

<210> 35

<211> 17

<212> PRT

<213> Homo sapiens A

<400> 35

Ile Ile Tyr Pro G'ly.Asp Ser Asp Thr Arg Tyr Ser Pro Ser Phe GIn
1 5 0 . 15

Gly

<210> 55

<211> 8 .

<212> PRT
<213> Homo sapiens

<400> 36
g‘ly Ser Tyr phe 'gyr Phe Asp Leu

<210» 37
<211> 8
<212>  PRT

<213> Homo sapiens

<400> 37 -
ti;.'ly Ser Tyr Trp ;yr Phe Asp Leu

<213 3%

<211> 12

<212> PRT

<213> Homo sapiens



<213> Hono sapiens <400> 43 Gn Arg Ser Gy Ay Ser Ser Phe Thr 15
<210> 44 <211> 10 <212> PRT <213> Hono sapi ens <400> 44 G n Gn Tyr
Ely Asn Ser Phe Met .Tyr Thr 1510 <210> 45 <211> 24 <212> DNA <213>
Hono sapi ens <400> 45 gggagctaCt tttacttcga tctC <210> 46 <211> 24
<212> DNA <213> Honp sapi ens <400> 46 gggagctaCt ggtacttcga tat
4210> 4701-1635-8. 5725 4211> 27 <212): DNA <213> Hono sapi ens <400>
47 cagcggtctg gtggctcatc attcact27 <210> 48 <211> 9 <212> PRT <213>
Hono sapi ens 220>
24/29

01-1635-8.5T25 .

<400> 38
.;.'rg Ala ser GIn ger val Ser Ser ser R’l,r Leu ala

<210> 139

<§.11> 12 .

<212> PRT

<213> Homo sapiens

<400> 39 _

Arg Ala Ser GlIn Ser val Ser Ser Ser Ser Leu Ala
1 5 - 0
<210> 40

211> 12

<212> PRT. -

<213> Homo sapiens

<400> 40

Arg Ala Ser GIn Ser Ile Ile Ser Ser Tyr Leu Ala
) 10
210 41

::211> 7

<212> PRT

<213> Homo sapiens

<400> 41

g‘ly Ala Ser Ser grg Ala Thr

<21(0> 42

<211> 7

<212> PRT
<213> Homo sapiens



. <221> UNSURE 4222> (2)-(9) <223> X is any amno acid <400> 48 Cys
Xaa Xaa Xaa Xaa Xaa Xaa xaa Xaa 15 <210> 49 <211> 5 <212> PRT <213>
Hond sapi ens <400> 49 Leu Gu Try Ile Ay 1 <210> 50 .4211> 4 <212>
PM <213> Honp sapiens 27/29 01-1635-8.5T25 <220> <221> UNSURE <222>
(3)..(3) <223> X is any amno acid <400> 50- Trp Ay Xaa (fly 1
..4210> S

) 01-1635-B.ST25
<400> 42

g‘ly val Ser Ser ?rg Ala Thr

<210> 43

<211> 9

«<212> PRT

<213> Homo sapiens

<400> 43
g?n Arg Ser Gly gTy ser Ser phe Thr

<210> 44
<21 10
<212> PRT

<213 Homo sapiens

<400> 44
Gln GIn Tyr Gly Asn Ser Phe Met Tyr Thr
1 5 10

<210> 45
<211> 24
<212> DNA

<213> Homo sapiens

<400> 45

gggaggtaCt trracticga tete : . 24
<210> 46

<211> 24

<212» DONA

<213> Homo sap'f ens’

<400> 46 :
gggagctact ggtacticga tctc - 24



<211> 4 <212> MI <213> Honp sapi ens <220> <221> UNSURE <222> (3)..(3)
<223> x is any am no -acid <400>-51 Phe Ay Xaa Gy 1 <210> 52 <211>.
20 <212> PRT <213> Hono sapi ens <400> 52 Met G o Thr Asp Thr Leo Len
Lep  Trp Val Leo Len Leo Trp val Pro 151015 Gy ser Thr Ay 20 <210>
'53 <211> 26 WD 2004183574728/ 29 01-1635-8.5725 <212> PHT <213> Honp
sapi ens <400> 53 Met Ala Thr Gy ser Arg Thy Sty Leu Leu Leu Al a the
Gy Leu Leu

. 01-1635-8.
210 47 635-8.5725

<211> 27
<212> DNA
<213> Homo sapiens

<400> 47 . . .
cagcggtetg gtggctcatc attcact . 27
<le0> 48

<21l> 9

<2i2> PRT

<213> Homo sapiens

<220>

221> UNSURE

<222 (2)..(9

<223> X is any amino acid

<400> 48
cys Xaz Xaa Xaa >sca.a Xaa Xaa Xaa Xaa

<210> 49

<211> 5

<212> PRT

<213> Homo sapiens

<400- 49
teu Glu Trp Ile Gly
1 5

<210> 50
c<21> 4
<212> PRT
<213> Homo sapiens



151015 cys Leu Pro Trp Lau G n olu Ay Ser Ala 2025 <210> 54 <211% 19
<212> MI <213> Hono sapiens <400> 54 Met Gy set Thr Ala tie Leu Ala
Leu Leu Lou Ala val teu Gn @y 151015 Val Cys Ala <210> 55 <211> 20
<212> PRT <213> Honp sapi ens <400> 55 net Qu Thr Pro Ala G n Leu Lou
Pitt Leu Leu Lou Lou Trp Leu Pro 151015 Asp Thr Thr @y 20 <210> 56
<211> 351 <212> DNA <213> Honp sapiens 29/29 01-1635-8.5725
tcctgtaagg gttctggata cagctttacc agctactgga tcggctgggt gcgccagat gl20
cccgggaaag gcctggagtg gatggggatc atctatcctg gtgactctga taccagat.acl80
agcccgtcct iccaaggcca ggt caccat ¢ Leagccgaca agtccatcag caccgectac240
ctgcagt gga gcagcctgaa ggcctcggac ‘accgccatgt attactgtgg ttcggggagc300

01-1635-8,.5T25
<220>

<221> UNSURE
<222> (3..(3
<223> X is any amino acid

<400> 50
'{Ep Gly Xaa Gly

. 210> 51
<21l> 4
<212> FPRT
<213> Homo sapiens

<Z220>
‘<223> UNSURE
<222> (3)..(3)

<223 X ¥5 any amino acid

<400> 51
t;_he Gly Xaa Gly

. <210> 52
<211> 20
<212> PRT
<213> Homo sapiens .

<400> 52

Met GTu Thr Asp Thr Leu Leu Leu Trp val Leu Leu Leu Trp val Pro
1 . 5 10 15
Gly Ser Thr Gly

y 20

<210> 53
<211> 26



tactggtact tcgatctccg gggccgtggc accctggtca ccgtctctag t351 <210> 57
<211> 327 <212> DNA <213> Hono sapi ens <400> 57 gaaattgtgt tgacgcagtc
i ccaggcacc ctgtctttgt ctccagggga aagagccacc60 ctctcctgca gggccagtca
gagtattatc agcagctact tagcctggta ccagcagaaal20 cctggccaga ctcccaggct
cctcatctat ggtgtatcca gcagggccac tggcatcccal80 gacaggttca gtggcagtgg
gt ctgggaca gacttcactc tcaccatcac cagactggag240 cctgaagatt ttgcagtgta

ttactgtcag cagtatggta actcatttat gtacactttt300 ggccagggga ccaagctgga

gat caaa327 JO041035T4T '
wo 28/29

01-1635-B.5T25
<212> PRT

<213> Homo sapiens

<400> 53
Mer Ala Thr Gly §er arg Thr Ser Leuy 1:{3" Leu Ala Phe Gly igu Leu
T :

Leu Pro Trp Leu GIn Glu Gly Ser Ala
s 20" 25

<210> 54
<211> 19
«<2]12> PRT
<213> Homo sapiens

<400> 54
‘Met Gly ser Thr ﬁsﬂa- Tle Leu Ala Leu ligu Leu Ala val Leuw %n Gly
1 . .

val Cys Ala

<210> 55

<211> 20

<212> PRT

<213> Homo sapiens

'<400> 55 , . _
Met Glu Thr Pro g]a GIn Ley teu phe ligu Lteu Leu Leu Trp ‘i;u Pro
1 |

Asp Thr Thr Gl
sp %0

<210> 56
<il> 351
<212> DNA
<213> Homo sapiens

<400> 56
gaggtycagc tggrgcagrc tggageagag gtgaaaaagc CCggggagre tctgaagatc: 60



29/29

01-1635-B.5T25
tccrgtaagg grtctggata cagerriace agcractgga tcggotgygt goegocagatg

ccegggasag gectggagty gatgggyatc atctatcctg gtgactctga taccagatac
ageecgtect Tocaaggeca ggtcaccatc tcagccgaca agtccatcag caccgectac
ctgcagtgga gcagectgaa ggecteggac accgecatgt attactgtgg ttcggggage
tactggtact tcgatctccg ggoccgtgge accctggtea ccgtctctag t

<210> 57
<211> 327
<212> DNA

<213> Homo sapiens

<400> 57 - .
gaaattgtgt tgacgcagtc tccaggeacc ctgtctttgt ctccagggga aagagccacc

Ctetcctgea gogecagtca gagtattatc agcagotact tagectggta ccagcagaaa
cctggecaga ctcccagget cotcatctat ggtgtatcca goagggocac tggoatceca
gacaggttca gtggcagtgg gtctgggaca gacttcacte teaccatcac cagactggag
cctgaagatt ttgcagtgta tractgtcag cagtatggta acrcatttat gtacactttt
goccagggga ccaagetgga gatcaaa ' '

120
180
240
300
351

120
180
240

© 300

327



