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wahbdog/orawenti on rel ates to nonocl onal anti bodi BET/URZNS/012987

bi nd human G anul ocyt e- Macrophage Col ony Stinul ati ng

Factor (also referred to*as "hGM CSF") and neutralize

hGw CSF activity, conpositions that include one or

nore of such nonocl onal antibodi es and nmethods in

whi ch such nonocl onal anti bodi es and conpositions are

used. BACKGROUND OF THE | NVENTI ON

G anul ocyt e- Macr ophage Col ony Stinul ati ng Factor

(G CSP) v | NGE PNRING ACTN RS ARID R OP Ebhat

pronotes proliferation of bone marrow granul ocyte and

macr ophage progenitor cells and pronotes formati on of

granul ocyte and nacr ophage colonies in vitro. Gw CSF

is now known to be a stinmulating factor for a w de
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In one aspect, the invention provides anti-hGW CSF

anti bodi es and fragnents thereof that bind to and
woewvoalzkze hGW CSF. | n one enbodi nent, an i SoPGEE/E82008/012987

anti - hGMt CSF nonocl onal anti body or anti genbi ndi ng

fragment thereof is provided, wherein the anti body or

anti gen-bi ndi ng fragnent thereof recognizes ELYK ( SEQ

I D NO 2) and TMVASHYKH (SEQ I D NO 3) in hGw CSF,

thea Cld equenc ic s set forth.in
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i ndependent|ly is any naturally occurring amno acid
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risi n a consensus VL-CDRI -containing sequence, a
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i ndependently is any naturally occurring am no acid,
and X11 is Hor Y, (ii) the consensus VL-CDR2

-contai ni ng sequence is GXi 2SPX13SG (SEQ I D NO 318),
WHER i 10 ST5 W‘%ﬁ?ﬁﬁE (I)ﬁA or P, and (iii) the

consensus -contal ning sequence i s STWDSX
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KD of | ess than 160 pM The anti body or
anti gen-bi ndi ng fragnment thereof described herein
neutralizes hGwWCSF activity,2such that the anti body
or antigen-binding fragnent thereof has an | C50 val ue
of less than 100 pM (e.g., less than 30 pM | ess than
20 pM as determined in a TF-1 proliferation assay at
ED80 as descrl bed here| n. In any of the enbodi rrents
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222-245. In any of the enbodinents, the antibody or

anti gen-bi nding fragnent thereof can conprise a |light
w@h@on70s ch is a |anbda |ight chain. I n some PCT/US2008/012987

enbodi nents, the |lanbda |ight chain can contain one or

both of the followi ng ami no acid substitutions: R O0OG

and Al 53G as referenced via the wild type sequence.

In one enbodinent a |light chain can be selected from

SE D, NGs:, 34- 37 .and 20 The |i ht chai p can :
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the heavy chain can contain one or nore am no acid

sUB810]t utn oertais embodietents; dra inhentign aelptes anBindingrgents:such as

E,.. TQ7A,, T97V,. NOSE, K, N95 N9 3 9
%ﬂ&h"%ﬁ%&wn}é{hW?@@Athl&Ysafmggé%%ﬂé@aQre%ean%%%lwny&nd
t VRSO PAE BBREs ih AisSREBudRAAL E‘ﬁﬁ&yss Idn3S, R, 'e?ﬁq%epﬁnd heart.

anti gen-bi ndi ng fragnent thereof conp I'ses a
c Haiadditions the mvegtion eclates ‘minedlamag@tamad 1r¢mkbspnota1mmrmwhlch is

b G AL R Ta 5 RERURIRERE Rhus3iRbivr Recialdd Rpskdpeases

arsdc}h.a@%atlaﬂt@ vatH dighéticalephidpa@ip! ?bﬂieﬁﬂoﬁ@iﬁnﬂﬁ R&thbraak
the following am no acid substi i ons

ADSBIoPathy, laﬁw, iieasplantaten angerther rﬂ@nlrdgseweagnfmivmg
| 55R0af0, 0 REHLARTLAN D, SABEAbTE: Al s

SHidiiing &d@td BalNprdd3ihe fllieioant iobgay opdelay the loss of function in

ant i gen- bi ndgg%r nment . t hereof as descri bed herein
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anti gen-bi ndi ng fragnment described herein may further
c 8AipYIfYsia vatre pagHar inse¥eience, such as those shown in SEQ
I D NOGs: 324, 325 and 326. Enbodi nments drawn to
wild-type as well as its variants are included in the
i nvention hi some enbodi nents3 the antibody or
fragnment thereof conprises a heavy chain that is SEQ
ID NO 10 or a variant thereof selected fromSEQ ID
NGs: 11-33, 38- 80, and also conprises a light chain
that is SEQ I D NO 34 or a vari ant thereof sel ect ed
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variable region is SEQ ID NO 184. In one enbodi nent,
the am no aci d sequence of the heavy chain variable
wo egpom2is SEQ | D NO 152, and wherein the an POI/ES1008/012987

sequence of the light chain variable region is SEQ ID

NGO 184. In one enbodi nent, the anti body bel ongs to

IgG (I') class (subclass). In sone enbodi nents, the

anti body or antigen-binding fragnent thereof conprises

a heavy chain variabl e region, vvheréi n the am no acid

sd§0tHc e I anather qrbadimentafhg 1yveniigh reategtp a¢pmrosdia fop
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of the |ight ai n.vari abl e regi on,. I 1 364
orseasiier blred BbTtnf Frosmpcnsibts LsHG IBMOLR 4G i
sequence _of the heavy chain variable region is SEQ. ID
Ncb.ﬂ"biis. In pthghembedipignisethe Inyantion alspselaes ¢ 3 semperkonfor
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( SRBOHALL P! e AR e CHeRER £ FRE AL ek Eigenomolgus WISE
rrqggg WROsant4, lgogygypr its antigen binding portion

capabl e of binding to hGW CSF (hGW CSF) and
oo . AV o L .
At | 1445, Bt 57 it

C aopsistiegsaeritially o€ aenuliiplyrtgincegd bnmaCORISE proteis eNSEQ ID

ouinT Shesr B srduts Vo, a0 146,459 71 in 2eeef SERNEENO: 2
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stituted, del dded

acids can be su deleted, inSerted, or a
i rexpressioDRf fiFgraents of the@WwERE tnyphodigesiain efrininisody IS¥, and the

its antigen bindi ion.as_described, herein, my be
P G BT B ol PG P B et SR bR
antjpady.or its antigen bindin prtion Lnhibits

BP PR 4 fosihsPasif Shepiosy dnbiveatan hfthepisiates o an
CaRmRAMoLatit POt GHIRIEystifie Ribt oFfh@Mah WWISH cdmpihS ai® acids
i nduced to proliferate by hGWCSF. I n sone

endadild@nand 127 kel Ehef SHQNPAHR: Zywhersin thelimapunogenly portion
its antigetri b'k)ndi ng portion inhibits proliferation of
perTEREFST 61508 Yendritic cells. In one enbodi nent

t ti- . nocl onal antibody or i antigen
ilfiafl' B dighaEBoaths e anteacatand Gron

affinity for hGwCSF with KD val ue, of 4x1 O.10 M or

| JARIO] | (o)otienlBidle bemdristveen amimozgids (hamdise and

monocl onal anti body or its antigen_ binding portion
ddQQZQ]beﬁC)Wéilwlﬁd%é®%@%W?@1 e acids 3 %&dsc%);s ubcl ass).

In sonme enbodi nents, the anti-hGw CSF nonocl onal

arff021ddy thef intrimenggeris ottiommey haerat leasatwouofithese disulfide bonds;

non onal antibody.. The inventjon f.urt.her includes
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enbodi nent, the ipvention is an isolated nuc|ejc aci.d
er®%%#lng Iraﬂneaﬁ{lchﬂtgvp@ﬁw IRgeRSangplgtes 4 p %@ ergeneratmg an
ani.k; > DA th; ES ' :
oSy DoAke M b FATRE bk IEE R Wk iR i finfhurifing an
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expression vector that conprises a DNA vector of the

i nvention. The invention also contenplates a kit
conprising: (a) the antibody gr antigenbi ndi ng

fragnment thereof of the invention; and (b) one or nore
cont ai ners containing the anti body or antigen-binding
fragnent thereof. The invention in one enbodi nent is

an anti-hGwW CSF nonocl onal antibody or antigen
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fragment thereof that binds hGwW CSF, such that the
conposition conprises a nore than one kind/type

w@ phoarn2ez y) of anti bodi es, antigen-bi ndi ng frBgNEs1088/012987
t hereof or conbination thereof, each of which binds
GW CSF. In sonme enbodi nents, at |east one of the
plurality of antibodies, antigen-binding fragments
t hereof or conbination thereof that bind hGNPCSF is a

P Bkl amins a6i0s 75706 26 SERE B 80t ¢oHairseri iy the amimal
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suitable for use in treating a disease cause
h@ﬂnlb}yngdbtn’pmi@lm activity effWISEh\GVt CSF nonocl onal
anti body or the antigen binding portion according to
anfQ02¥je of addivormbbmdodizmngs, tieriaventioaraikoarelates to a method of
phar maceuti cal acc taple carrier.. Exa of the
CiEe R b, Sy HaRnls EPubeTRALY Bliing B HE sbameted
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COIMlihS B fldunhRibitiighels bitflodib? adtivity HOWSISF rmnocl onal
anti bodies or their antigen blndlng portions specific
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acceptable carrier.In some enbodi ments, the nedicinal
c diafsoting hwantoWV iSreantibody lm:abrplqgmé smnlpo@mprmng/\khecstﬁps of
z cha ter% dll% Lhat t he L0 t Iy of
anPh e E%f:h Ri9&IBha™RlR W‘%‘oao‘?"é%”@?‘ t ﬁ%‘?sﬂs ingesypaffally of a

bipaBipapti @Otidviemiheraeids 4 tb 206 of SEY 1 NYRsa gblypeptide having
anti bodies or their antl%ﬁg bi ndi ng ortlons may be

s@iee agidy 2ot 2000l FEQ SUNHQ: 4, a@)pOémppé; hayigg agpo acids 24 to

ool UL NER Tt 08k A0S b b R8P0 or s o

amN®os anded cordjtiencall 3finSEQompleX@s forﬂn bé&twen %@nb@odﬁ&nd the
330 to 335, SE? | D NOs:, 336 to 341, or SEQ I D NGs: 342

t @obypeptidg: and ) dstscting thecreseacs of ahSﬁ@cerftﬁ\shtsmpleb)Whﬁem
a'ﬂltlé d?xle@é*c%? Iﬂ%ﬂ?l&p;ﬁldlc%ﬁts 'tllpcﬁ e 19510 fcal éﬂﬁaﬂlg €6hntains an anti-

ng portion o as an n1no

séﬁuﬁhmﬁﬂmdymhlch one or nobre am no acids are
substituted, deleted, inserted, or appended, and which
I 06253 ci 1n ethéoembddiinels, thSunkentien termprsesaanphsd bf dete@ing an
the veterin drug.conpaosition may .inhibit the
pnamlTWé'?‘rFatmtgwdanm Fpiqlogigal|sample, semprisingthesstens of (a) contacting

CoReEgRal AL e TR A S T g
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one.of , th 0Si t i raced herein,

R R R A T S
CQHﬁEleieSvh@&lﬂ hetprakehé sy the cSRPRx SROME AL ﬁ&e blchg%]lbéltsample
further conprises a |abel, an instruction,

| sbeteingag aak- WESE antghddyn. Al so provided is the use of
t he anti body or antigen-binding fragnment thereof
dém%i] beth ¢eetadm emb@dmtehs the npeatidn celates topa N\éISEg)mdmgu agent,

o Aut A e Sm ook e J0hding OfanTeast Pis Ghtatodies Ab-

d%@[‘d Bedbher £bm, W&Ebﬁblﬁ% GOAbLIIEABRNNHACABLIE, &E L, Ab-
preparation of a nedicament for the treatnent of

diM.cldN, gkb-Eh dbrRiehb-85 SdcRadbd, it h, Hbds,-Adxdr AbsW oaanAb X
hGW CSF i n a subject, wherein the anti body or

anti gen-bi ndi ng fragnent thereof binds hGwCSF and is
capabl e of neutralizing hGWC§F activity. In sone

enbodi nents, the disease ordisorder is selected from

the group consisting of: chronic obstructive pul nonary

di sease (COPD), asthmm, cystic fibrosis, interstitia
Iung dlsease rhlnltls arthrltls and related
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tol erated dose is about 500 ng per dose. The invention

al so provides nethods for treating a subject having a
waele®eame4dr di sorder that is associated w th aPEr/pDsavws/ 012987

expressi on of hGw CSF usi ng an anti-hGVCSF anti body or

fragment thereof. The nethod conprises adm nistering

to a subject diagnosed with or at risk of developing a

di sease or disorder associated with aberrant

' f .hGM
eéﬁ%@ﬁﬁogﬁ? ?rBt ?‘i\‘éﬁ%ﬂﬁ?ﬂp rraﬁtsﬂisé' t%ew%ptl%fql%w WVISE binding
g%lf Stichi 28 G i b BB ErodI816818  the BRldiM}edtdh Maksif of

act|V|ty in vivo in an anpbunt effective to
olsntibedies Abdagib- bheAh-hérAlpd 8t Ab-28f AbeXd, Ab-2§ A b-29, Ab-48, Ab-

oo BT AR e B R piS io HEAAR A AR5, AB74, Ab-75, A

hGg, QﬁFABfmt)raawlgE tamt i vity, characterized in that
the plural kinds of anti hGW CSF nonocl onal anti bodies

or[od3gi I TREWIBE biRARAE aBEnRAAY A1 Ee &B?sqblfobﬁecf ﬁ’5m%l§(ﬁﬂ? to

partlcular antigen are adm ni stered si nult aneousl
stéSFehb@tjhem one of anebadiesidr-4, A)brié,sAth it DbebrE?,sMn}ﬂ? Ab-G,

57051 985 206 I8 AR A28 BB e s

arAb tFQAlS O AbIVS ABIWI, @R ABLXATREY WISE Bifdingap &t ls’;b be
CDR rep resent ed by. an ani no aci d sequence of SE

I\I(%GSSZleccke@ froSEb}nFngMQLW IS13by atdezggne smtibpdigedib- B%b 13,

t kD t 7 d

Ut A KPR NN (6 A B B b6, b
rrtﬁﬁoAbeﬂ‘ValAbaﬁﬁt |Aheﬂ,yAhr701 Ab-720AbdgRn Alb-T8]iAtg7 Rt i A9 of

(a) which has an am no acid sequence in which one or
o283 Nothasd élibadiMefitsbmht iifvenaon fidtleet@stes i B WIBB®hinding
or appended, and which is specific for hGwW CSF. The
afpedt SUSh@s ﬁpagelesdyﬁ&ah spgogsologer draem hinding toWISE by at least
c t hat pt e f

o BEBICAES AR, MR REC B ARE b P BRG] A 401 A
t HeAprKO| Ab-&1 Afbi-Nli) Atbf—NTEth ,&b-Ps AbYQ,8ABRY IABI®) Ab-AL, Ad-U, Ab-

t 55 M h, .wh the TF-1 |1
R ABNG Bad AR e b B e om Gty EleiFae o
alWFSH:’BBMin%gageﬁtn SIEM Js%%nﬁt)oct}ﬁtflt ggf rtttamoa&drf?&ﬂ P AR

the antibodi és and anti ge fragnments
t tWISEE)by aidsast ohe df mgitedies Althé, Aepnlﬂoﬁb- l6f AbGNCAB-21) Ab-24,

B e S N AN

anty- g@ﬂqﬁlvmdAaqsz@gmeaﬁdAB@ eof according to the
present di scl osure, and wherein the pol ypepti de

SGOD)CeR V& Btrﬁe% %Hltboamﬁjérﬁ A inDLHRGR SRATRS L bH iR BRuch
(based on SEQ | he epitope is a
diasen moilatezcbamlbsdg mlmexhxblth a e aGbird8ig patteen i hurnetneWISE

t t n
B HES 4R § TRu D P ReR e g (OBES S pRing asiny” a5 that
aRkRiBitad byl af Radt Qe Bf He-ahBfodibs ABIRNAKIM, GRFCSERD ANE, Ab-F,

1), and is recogni zed by an ant i - hGVt CSF nonocl onal

arfyt- Goé;b -Ky Abrdt AbdnAbikachbrdy, Abalgrdibt Nt Ak gkb-P, Ab-Q, Ab-R,

c fort I

NS, A AL AP RIS P Dt By 870 823, A

pQ@vAB% AOF29, d-48 AR 60,aMb-6B) ABJBS, Ab-G6NALET ABL6BMDb-7, Ab-
i nvention also includes methods for screening

ar?Q/ BP-T2e 881 7% Pibn{d- f\brdd-cid | AD-PHAE 1solted an tbgriwrtﬂnr?a@gen-

t he epitope described herein recognized by the

anti bodi es and anti genbi ndi ng fragnents thereof

provi ded herein. Some enbodi nents relate to nethods

for identifying a nol ecul e that binds the epitope as

descri bed herein, conprising:6(i) screening a

bi ol ogi cal sanple or a peptide library using a probe

that conprises the epitope; (ii) isolating a nolecule

that specifically binds the probe; and (iii)

|dent|fy|ng the nDIecuIe The nDIecuIe t hat blnds the

- o o . R A NS o o o



sequence, the consensus VH CDR3 -contai ni ng sequence,
t he consensus VL- CDRI cont ai ni ng sequence, the
w@oseneds VL- CDR2- cont ai ni ng sequence, and t heCT/US2008/012987
consensus VL- CDR3-cont ai ni ng sequence, wherein: (a)
t he consensus VH CDRI -containing sequence is FTFSXi X
MH (SEQ ID NO 314), wherein Xi is Yor H and X2 is G
or A (b) the consensus VH CDR2-containing sequence is

X3 X4 X5 GX DSVX8G EQ | 15), wh {n..

o SR TPEBRRCAEN IR & BRgTRaPE APy o anty ey L hthgdy.
a%lﬂnan]&ddsanhb@dy,\dhuﬁlahsanﬁb@dy, br a ¥Rimke¥icanfibody. X6 is R

or K X7 is For Y, and X8 is Ror K (c) the

GQO@@G]S uTh¥hhfehfen 69 @ﬁrﬁie? ké]&e§ﬁ)°dlﬁeﬁl%d'f§r t@gﬂﬁgg a renal and/or
OXnXnDXn (SEQ I D NGO 316), wherein each Xn

i deg Ghrtietdiseasesoratisordertin mahdmmebausubjevy whidhnepnaisds

X9 d X t he
Vet g SRRl oS oT aitbdienhog ahainkind SR AU ISEQ
| BifEng ddeht suftle@in® tdd@R6dHe SmptofRREsEaAEd With Shédi¥order,

naturally occurring amno acid, and Xn is Hor Y, (e)
t Hehareing @USW@EMHE @g@mcampgsmﬂ@mﬁbedy,s)r WISE-binding

990@5%}%%9 SEQ I D NO 318), wherein X12 is R or K,

or P, and (f) the consensus VL-CDR3

183, AL g S ORI F SR B J1sE

exXeamtibbdict BEthPMVdnfioh AR dMafdctesiRbd by @itsr dbilify)to cross-block the
culturlng t he host cell under condltlons sui table for

expindisg Popt losst maemwdmdwmd bereny tothwmaanVilyi apd/gr to be
t
S AR MASESY o SRS L

t helraﬁ.f Tas thvanlioghlso phAiidesds aispRidd afibbigog @h antigen-binding
wherein the heavy chain or ortlon thereof is selected

f rizagmens therend pthatosan blegkthe gifect ofE W ISE inascelhipsedassay.

38-80, 152-183, 222-245, 348-362, and 363, and wherein

t H8032IghiAlshpionided ipe binding agest sush as0 aatibedy: et specifically

sgl.eet
3P BTOM g (R onL (R Byl seltlifirom sQ 1D
flNDbrelr23<,:OZI@I‘IQSGIZ?SQQ&HI%Q13he3a,n1tj3bw|5/ 136, 137, 139, 140 141
antlgenbln ment t her eof he process above
UrSh&t4, ddﬁp}‘%sé‘%glé*éaﬁhd% ]c5<§rrﬂ)§)§|lt5poh57ed|5r§ﬂ5§p A@O 164,
sa i1Bady710 { tiher aof
aa’sﬁa?%éi’ﬁt VT e T 3R T 185 A 18 ss
ark7y 82,406, tnpo3,sidg 1 THAIRNLISA 1 9 261, 2%%3,32(}50206 af7,

a2y UL hefEh B4 s 2LL ATE Boptbdontelens dede b2
argabsp 28RChIudeds 3 2@8@39@@2@@*4% 245 \zastm 249, 250,
conprisés DNA éncodi ng a T4 VHEDR?,

VESEDER3, 20Ac2 5, A5 7.\ 248CEH, 2|6é 26\2@.633 (BE@'I‘DZR@NZV) 268 and
S@g—l ?:&isw%%aln%th%rreo 33), VHCDR2 i s LTYHHGNRKFYADSVRG

IV\HDGSKKYYADSVKG (SEQ I D NO. 334),

3ol Repnahenem oSSR irs igring agent

C
AR P R e e o e R eogd ok, OO
7)sequensaNSSHEGINAVCE:S20, 173, Ml 1230 DREqEDRES 0ESEQ ID NOs:

P S el gl A R P 8o

SHAPRRS M SIEEDINDNA3 53839, and 13 % qrmReemmca@m $E(Qf1D NOs:

the invention, the isolated DNA encodes an anti

moRde | Hhand At ©8Bysegvenceso QR JRANGs:Hd3n b% @fl@ M?p (R
capabl e of binding to hGw CSFand neutrali zing the

bi oactivity of hGW CSF, characterized in that the

I sol ated DNA encodes an am no7aci d sequence conpri sing
at | east one selected fromthe group consisting of SEQ
ID NGs: 4 to 9. In sone enbodi nents, the isolated DNA
encodes an anti-hGw CSF nonocl onal anti body or its
antigen binding portion capable of binding to hGw CSF



hybri di zi ng under stringent conditions with the DNA

descri bed above. Vectors incorporating any such DNA,
w@g00erd245s host cells that express the reconbP@ENS2008/012987

expression vector(s) are included in the aspect of the

i nvention. BRI EF DESCRI PTION OF THE FI GURES Figure 1

shows a flow chart of isolation of antibody-producing

cell clones. Figure 2 shows a schene of affinity

I E cl I t bodi j
3 il 8L AR PONO 47, PG 0 PR it Seghibayos:
Norsas i SN ahd 388 ODRI RusitePHOSEQIDATOSN sgf 15@%@*}376@1{
bl ood dendritic cells in the presence of l%ﬁure

4 sgﬁme%qwléﬂatm&ﬁo@flﬁSnM%uapérl?O,e@EB@pquﬁncamﬁ SEQIPIHOs:
celis ! 6 3ad83, COR Eauael EaPOThEE e BendTob; DR

F| sgqﬁc&lcss GlfﬁEQ IBVEOs:al679 h6 K fand 169 kIEDRrsyq@a‘nfc&céf SEQ ID NOs:
nmonocl onal anti bodies on the Ero |ferat|on

of179F171 @eflﬂ% GDRpeqpsesepicRER/APRNOg:di 78, htdviand

(R r 0 l gt .

T Er B STOININOR. 0178 aka 112 R anert b4 %‘D NOs:

ant81b o8, @nd d 83t GBRmequiérces af $I0Q IDINTE- 1|85<; €84 and r87t; bR

CVERGRERL SO TR 150y T2 £ O e B mblistes RSB0 Tpios:

antg3- G-akd 1os: OGDR%huéi{éEé HOSEQIDNOS: hl©7pl@é IaB@rlgia 1OPR
of TF-1 cells in the presence of E. coli

( Preguancecl) SE@IGUN@s: 0152@2@/@1@ ﬂﬁb@ﬂépﬂmmcﬂgof SEQ ID NOs:

ity OERREAR: Gty sk ER TR WREG 20 Sl o,

mMiehepreeost SEQEDMNUDS)213¢214/ lah& ZMEa(S]DRfséqmdhc@ﬁd)ﬂ SEQQ®D NOs:
broncho-al veol ar_fluid (BALF) from m ce exposed to

ci%dr 218 and %%eCDR@Squwcé%Ofi BQIBNGF 122 1343, @nd 2230gDR
m .
3 sgeg\‘rféé{t gée §t$E@ $E ID%%gaZQslz %%ﬂqﬂ?ﬁ%@?ﬁ % SEQ ID NOs:

302930 fand 281 y(DERmQuémds/of SEQ IDINO=\233, m ald 235; CDR

R IO P B Bkt B0 lbiFos
1 ﬁﬁdzﬁz aﬁ& 9@’5’ %ERtéégﬁéxﬁ@sr &t $}?Q ﬁﬁ%@s 243 34k RRA 297 O@'IBR

mean gure 9B iS a pair of
baaeqmpm@f SEa@IBtN@g 25159t @5@ laed dét e(ElaRrsanemnes of B2QHED NOs:

R Ee 244 g 250 PRy Ssagens e oS R RONOR A S mpd 2SR
t rRgidedbft SEQEDINOS 263086 hnd/Bd3; TIDR beqien@s o SEQLIRND:s:

3), no exposure to ci garette snoke. +CS, i sotype AB:
M 298, 2 Tandsdl Saior RDReeqwenass of SERARNSst 2Bbdys |an¢> 27%t
day 1 and 3, exposure to cigarette snoke. +CS,
an0034p\ dISEnGBBnbMIwnt the anwaition cont@MPlatds aabindinglvg@SF
ant i bod d exposure to ci. aret
Srhoriiing sppCBE syiibnsss lcifa rERRS Bpsgataitieiy S5 10
Nabd: AlzlsEQDE&@RQ?B@NUR:%EH&)&WENEQ@WN&%ZT i1bgdand 129;
her ei n, anti-hGw CSF nonocl onal anti bg@r}/ was obt ai ned

f r@ﬁRaﬁﬂqlmwmfc@EQ dBd@s:rglckil, adféﬂﬁ&x E€PBnsegnenass 668EQ

of i d [ l,ve n Q
CTBIOhE LA g R RLAPS O IBAR L3 Vg o
aandgHleIsétﬁJeﬂGeSMﬂE@lDlNOsI hes,pr4e|§em 1451\(EIDIR IséquehSes of SEQ
obt ai ned from an anti bod roduci ng cell derived frao

1D WO80k# 7oA 437841 14D 384 GRIE sefupaessf SHQOUENRsTS!, 152, and

P ait5'3e@g)R éﬁﬁ@ﬁc@b gg bEQl WO@”; 45,1 %Aagﬁﬁ STRRAEOR ‘%chuences of

anti body or antig nding fragnment thereof in

e I IDNDs: diSS,ttﬁ@ pndaé;é@;tCIDR\sequelnm of SEQ tMND=tléll y162, and
human nonocl onal anti body. Therefore, it mnimzes the
risk of triggering i munogenicity, when the anti body
preparation is admnistered t@ a human body. The
problemthat this invention is going to solve is as
follows: This invention focuses on providing

GWt CSF- bi ndi ng nonocl onal anti bodi es and

GMCSF b| nd| ng fragrrents ther eof that exh| bit inpr oved

1. /~~R AN~~~



of which can cause various diseases, and reduces or
elimnates (neutralizes) its bioactivity. The

w@nior/Es CSF nonocl onal anti bodi es exhi bit PCT/US2008/012987
neutralizing activity (to hGw CSF) which is higher
than that of the previously existing anti-hGw CSF
nmonocl onal anti bodies. In particular, anti-hGw CSF
nonocl onal anti bodi es of the present invention which

are hugzﬂ?nvnoclonal |bod|es do not have

R seqpenss oo {D NGO d 64 oruprst Ko (GIR, seggpences of

. tHeoh
ke W'lgv%d d i @aﬁfq?«gmmetqge@% 91; SBOADABS: i,
paingdd&pt COR sequencespf SBQdDdﬂOa, 1350126 and; hfﬂwaralsCBRmeqwnces

G, N I bo inding to th

cHr ST BRI Tas Dot tio it Fehese] SER} BRBE" T 36
biandi1ng afd dmes&ﬂlafﬁce@r&frswbb Nosany7, qt7be£ndemgt @Jm sequences
particularly those which may be present in nol ecul es

i PfSEEHHED AQsoh3 i 136, andr137rfm€l ROR saruencespf SEQuED Néxs: 181, 182,
I
SR8 BR BRI E5r SEQEN 9080518 £ BB seqenc

€1 {9 EZDNOkall 851y1 86cind 987 NODRI sedidiges ONSEQIIDNSOLNEBS, 136 and
antlbody bi nds al nost exclu3|ve%% to an e |t%§g site

137 288 (R sepeneespd SEQID PiQst d8% 190candaldlafL¥ppeayisaces of

e{%‘é‘z (G A3 R A BITIR S hbdT SHFIONOs: 195, 194
! sofl 619&;.‘ACER_I sebWembf $E@ _IDrN@srt 136N 1 ?Gmﬂ? Eﬁik&rmmzlcii se_ql(l:ences
o PLSEEL R S ioR it 1o il Biencescr B tb REEG 13,036

I 268917 a8d bR <§§%f SE@’ID’ RERIMOEZ S0 haﬁﬁiuﬁ)3(3Mﬁ§equences
and/ or mar noset general I'y not that of

mofiSHE HdDiRse 1 parl36 wnd 13Re0d & DFescqppraes i SE KNNOs: 78S, 206

ot P ORI L A8 BN OR o P17 T BT R SBauences

t e SER) IPPOs9D09, 79 028d 218N ODR Sequshdes ®f SBS IF N@st 085, 136
or substantially close to its native conformation such

13 end Cosrquancss ©f SEGENNOsf 21 h @ 14mndgdl; CIRE seguences

1] 5,8 515 B S 9157 21,

stand et Ql,r@DRSB‘eqabrfeSs of $E(D EDWNO9dBs! 836 ael V37 a1dnCDR sdguences

SR SHORD Rieti 271, PR e aa0 i Seatgncanct 550 BNGS: 135 136
' RHENBY QRd CBHR cheE gg ggg l‘tl?’lg@seﬁﬁ P28 Yrde: @Pﬁj%&ﬁences

fragnments ther in this aspect
i ¥ SEQ BhNs: Mﬁ 166casd 182and CRIR $eqpemdesiofi SEREID N©sn229, 230,

G t t ai { '

CRaE 29 b Brapresne SR dpRierdas B H TSI G hees
aRPSEC) B KOst 13, 238, 4fue2359 CDR e qten@%mg NOs9 €35, 136
bi ndi n t he blndlng i s deened s eci f virtue of

t lsad h37 ar&CHIR saquendss of SEQ BhNOas %858 anal 32h€DFospguences
t h
' g gjnﬁf'ﬁo?\’i %@g@ﬂ? 157 864 g?gg% kel %;@E@ghi RdsP%a1, 242,
hene Qms CaDREsI‘eqmenaéﬁ ofBEY TDINW$:a36 e1536an1d IBMﬂQ(EIDR%kq&bnces
| ecule in ich 4 pohz &tlde chai ns heav % chai ns

A9 SEQ LDgNPSc%ﬁ R46gand 347 P&%qqygwseéﬁﬁ@clﬂ% y 135, 136
d'awllév%%@@wseqmg bI@"Nb‘@Oﬂigf%G 19@@?{%5%&%5

by nmonocl onal or’ reco |nant t echnol’ ogy.
f @fSEQaD WOsh13%d 36 eatindy ag@/CDR‘ns&BqUerlcws of SEQ WENOs: 253, 254,

bi ndi tion" and

a8 25 DR sty oS80 ki d SR L and AR R sEmsaces
vari ant of the antibody which preferably exhibits the
specific antigen binding activity to an antigen (e.qg.,
hGW CSF). In particular, a freagment of the invention

is a fragnent that binds hGW CSF at the sane epitope

as the respective nonocl onal antibody. A fragnent can

be, for exanple, an Fab fragnent or any other fragnent
exh|b|t|ng t he characterlstlcs descrlbed above In

' . o r .




GWCSF required to elicit 80% of the maxi mum

bi ol ogi cal response for proliferation in TF-1 cells is
waledovnadsherein as EDBO or ED80. Thus, ED80O repCEESWS012987

"Effective Dose at 80% of the maxi mal response.

Simlarly, the concentration of the GMCSF required to

give a half maxi num response in a biological assay is

expressed as ED5 or ED50. Typically, the ED50 val ue of

ctionR BN S5 opr s g3, Gl s SagFe  Ros: 158 136

GVng3B7dapemiesdqulhicds &@H%im NOS 3bi %Qranamss O4:"€PR

simlar as%ﬁég éstens can e used tO identif y or
d@pqmemcnfeofi APtNQ5:t3730274end 1 andt@PReequancesfiSEQ ID

?p%cg: léoi,/.gexan'pl e, the proliferation assay
sys

em'can be used to neasure the neutrali zing

OGS o 0y R i Ripa el iRt s, R P cally

| ngihdAd8 Wfﬁ Aﬂdﬁassae fa8t é&rcm%ea(ue%eéi dérdlidatdR SERS ID NOs: 10,
surface CD | b/ Macl assa The terns "neutralization,

" ri@ui #.016. 18, 20, 23624, 24) 2830932, 3énél6,t3l$e40,|42e44,e4€e|48159 60, 62,
[ | t o]e! acL! V1 t Qac
o B 002,24 248 8RS Tl R AR dfibocy or

h(amlngimtdg it erd thetédTheGRMRs WISH inRetid hidd/bZinNdvo.
act i Vi ty nmeans that the antibody is capable of binding

amﬁg}%ameags & arfteRy el Shdcibafly BitdsQ9 WHRIE where the
act|V|tyo in a biological syStem e.g the

prishyY elrain isvsglegtetdram d¥b-AGMDASFAL-E, AbP oAb, deli-F, Ab G, Ab-

b B A0 83 Ao pbrl bR A BT B PIBR A RS, ab-

hGMAﬁE’ Abbe AEWrEnd U Xagd' the hg}hlchQﬁMuagbe&ﬁdentlﬁed via
"inhibition "capabl e of inhibiting

|Sﬁﬁieblin€>1 Wigh aﬁegﬁw’@hase ﬂe@%vs @ﬁpﬁl@&@% ﬁu@r light sheinjsequepces
t r getecdBd i@e
e ERGED H SEOTDFRISER, 80, 82, 538 8700, 500, 91898, 100, 102,
i déd| 186, 108l l|0|;1ﬂ1121|1t1|49h16)f118Iaed mm CSF b| oact i VI ty
shoul d be between 50% and 100% I n general, the 1C50 is
a [083HUr ghede dndtidriagpdcts/eMBS predént aneRtTHR Wiﬂ beébme apparent
i nhibiting biological or biochem cal function, This
quRRn |r@fstm9et%teagqhkévma dretded desspptioniand gtached drawings. All
45&!«%‘&%@@95&& tfé?el eﬁer lﬁto*b&'i‘é%} Rfdrehick IH%?e‘ixteélngeues
to I nhi I'ven ocess “(or co 0
a apﬂﬁmh@vasllncﬁ)rp(ﬁ'atednﬁdmﬂuald}el I cell recept or or
m croorgani sm) by half. In ot her words, it is the half
maxi mal (50% inhibitory concentration (I1C) of a
substance (50%I1C, or 1C50). It is comonly used as a

PRI DFS CREFOON OF THI DR WINGS N phar macol ogi cal
research. According to the guidelines adopted by the

re[ SERG es Eﬂ)%gtlﬁgdogn%@o&ggqﬂegﬁﬂéﬁhhg l‘?VI§ECachv1ty in
represents the conceritration o t Is
r ddUBTR-E If SupebDIpEilashi (BTT) oailsi Fordath set oﬁccobmdisn@leﬁrsttdmmmn

achep e BanEyErb Jhsfoentd F e s e vpd Jheach of

eXRETduk RBtiBdAfestS. § 8E/imIQf hdidah AW EIH isGRRES Wlﬂhethé Mool before
the neutralizing anti body on reversing t

progingragded fosthe gestingiwe)l- of hGw CSF. | C50 vaI ues can be
cal cul ated for a given antagoni st by determ ning the
cd0eINt r B1G.ch WdSHelds¢-dependentiyt inhiblited d¥nttinduceddieriarase
bi ol ogi.cal e agoni st. According to
vﬁf‘P@gséO‘é}Po@%ﬁggéﬁ?%ﬁSﬁ%nu hGW CSF nonocl onal

anti body or antigen-binding fragment thereof has an

| C50 val ue of less than 20 pM less than 25 pM |ess
than 30 pM Iless than 40 pM 1¢ess than 50 pM |ess
than 60 pM less than 70 pM |ess than 80 pM |ess
than 90 pMor |less than 100 pM in each instance as
determined in a TF-1 proliferation assay at ED80. In
speC| fic enbodi nents, the ant i body or ant| genb| nd| ing

e T Y o "



natural anti body. Therefore, it is not necessary to

obtain a conplete sequence of a particular antibody
wok@a/ogemer ati ng an i ntact reconbi nant anti bodRCTIES1008/012987

a simlar binding property as the original antibody.

Apartial sequence of a heavy chain and a |ight chain

whi ch covers the variable region can sonetines be

sufficient to achi eve that purpose. The antibody

[ h_t he ta ant Vi m no
APBGles Firted piretunidg e Bk SHABH 6 bbet, Kl 0
arﬁlﬂ%na@nl@l]g_sequences in the variable regions are nore
di verse anong antibodi es than those outside the

vapos! e 0 rt
bbﬂ\ji dggﬁigiitglrte g%t | ver St ab?se(%4 i #Ig)\i\e%’rli%b'G’ Ab-Dyto

rdgmmmWBE and the hyper-vari abl e "conpl enentarity
determining region (CDR)." The HCVR and LCVR each
cqoed2jt sFoG. 8 DBst Hnding oF isti-WISEREES (AL Ly AbTIDEAB-]) to
order is FR, CDRI, FR2, CDR2, FR3, CDR3, and FR4,

AW Ik no term nal to the carboxy-term nal. The
art is famliar with the nethods of determ ning
pri@eHYt i K§GtGheDiastriunding af artsMISESA bakb- 60A|belsﬁ(hﬂﬂ Ab-0) to
eg( f anti body structural domains, including the
hypervari abl e regions, e.qg. CDRs Sone of the

t hod I d Kabat
SRR, Y S, R e oS i A0 B Gnidtes
ofdepéndetip troa®®icked bPAD-O) ABIIABINIESd 1®-@, certain
antigen wth high affinity at least twice in

A' S@IGVE: tﬁlﬁeﬁﬁﬁﬁ&f Jairﬁ»u?&:ﬁti&%‘ib% (18- Ab 5‘5 -N, Ab-D,
casei Aterm affinit to a certai
amb- Body Rbearmsuttrdd&un@WISEtaicbmd}yldﬁﬁﬁ 3HE hlupagTa;blﬂiasii (SIF)

refer | east about 1x10
veeliS e siedraet abf b BE i FlResheipes GR drentiusmtath sccond s
PHahRhaRISE w'?if‘ith'n%aeﬁlftlbbé&l @nd GorMaciPsf inkishi atitRkies/ol 53ﬁg/ml of
affi ni té%l& is different” anong antibody isotypes. For

Hhis migrel ivg th the entibpdydiefare being addedstogthe kistihg well.
affinity " when it has a binding affinity at | east
| J0@6] MFIGARAbEdmpstitdn adsay shomang borlinksofttigestédiaonan WISE
her ei

(A ey HE e AP A B b Abdha 1 agront s
L 1T et ssint TisDAne Gnginel digesied Ruman WISE

pr tb{n{’a‘(t?rb'aﬁm)@d @cl onal anti bOdI es) agai nst
CS One type opmig?nd of the anti-hGQGw CSF

ng on@ Gaﬂ)t'}??l igsasge{ %9%%? E%%r{a&fs S%Ernluﬁgtgon in
can be dmnratered, Aternatrvel Y,

rrmlneehmhan\wSE ptr<yt|em o thks ibivelligg oft foar ati- IWIISE\A%b A, Ab-C, Ab-
oc| og anti bodi es can _be used or adm ni stered

n%g@dh‘% Theild fvesynan WIoR@etei: when nore than one

kKind or type of the anti-GW CSF nonocl onal anti bodies
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SR 1 0 el BEROL G OB B IR A e o
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pepﬁ%}e@?&gﬂlgﬁéwaggp@iwsﬁ E{g'ltéiantte nDnoc on gﬁ?? E)hlrdi 1593
or antigen-binding fragnents thereof that recogni ze
and bind specifically to hGW CSF are provi ded.
Descri bed herein are isolated anti-hGw CSF nonocl onal
anti bodi es and anti gen-bi nding fragnments thereof that
bind to hGw CSF (anti-hGw CSHinonocl onal anti bodi es
that bind to hGVMCSF and anti gen-bi ndi ng fragnents
thereof that bind to hGW CSF) and exhi bit neutralizing
capacity or neutralizing activity against the
bi oactivity of hGW CSF. In one enbodi nent are isol ated



defined (SEQ ID NO 1), corresponding to am no acids:

ELYK (SEQ ID NO 2) at position 77-80 in hGw CSF and
WaRMNPEHEKOH (SEQ | D NO 3) at position 95-104 PEII/US2008/012987

hGw CSF. The isol ated anti-hGw CSF nonocl onal

anti bodi es and anti gen-bi nding fragnents thereof

descri bed herein specifically bind to hGw CSF. They do

not crossreact with a protein which is a protein other

RGBSR s pifne Jiitony Bt R belarsibicapted t

anfe RANE (WBR. capacity to neutralize the biological
activity of h@GwCSF. Four such anti bodi es descri bed
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thEe ressewtlli nvention relates to an anti-hGw CSF
nonocl onal anti body or an antigen binding portion
cqpesdp)e eIGhiandiendbdsed Ssh %s(th%@%’f%ac@ﬁﬂchan e of individual
neutral i zi ng(habl oactivity of the hGw
clamine peidito Adn atreach of theldesignatpd poyitiasen therebdity @élAb E to
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ool Bliahe §1SERLASH 1018 BT RS AT hash 87
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groupcnsistin of SE 4 to 9. Ano

ef%ﬂg/ o ¥ ﬁnqtﬁvéﬁfh %arrt&OQt/e@dttbe HHrd is 0.5

S S i g0 PO

blthmtcsmng wgll.of the hGwW CSF, characterized in that the
anti - hGvt CSF nonocl onal anti body or the antigen

bi[eeB3)g PIG.tisorCdlhbased @@Hﬁpkﬁmﬂ that ite)impadter T@hﬁhg’é@bf individual
represented by at | east one anmino acid
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a%@mmﬁnm hARed waRthPaRbod UG BB b@fore being added to
onpl enentarity-determning region (CDR) represented
byh%ﬁ@étlrtﬁwﬁbre am no aci d sequences selected fromthe
group consisting of SEQ I D NOs: 330-335, are
consi dered as different kinds of anti-hGW CSF
nonocl onal anti bodi es. A nonqgel onal antibody or its
antigen binding portion in which one or nore am no
acids are del eted, replaced, inserted or added in the
conpl ementarity-determ ning regions (CDRs) will be
|ncluded |n the present |nvent|on as Iong as |t
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portion has a CDR selected fromthe group consisting

of: (d) a light chain (L chain) CDR having an am no
waeidozediience of SEQ ID NO 330, (e) a |ight PCEISR0$012987

chain) CDR2 having an am no acid sequence of SEQ ID '

NO 331, and (f) a light chain (L chain) CDR3 having

an am no acid sequence of SEQ ID NO 332. The

foll ow ng anti -hGw CSF nonocl onal anti body or its

¢ Hbgn, B LA REhseE pispt SRhvarhes A cnpatt o] change ot fvidua
i %ﬁﬁ@ atiak&Alh Ht éalaﬁ oP (R RSgnAteY §8§1{19ﬁ‘ on A dbil WQ&%FV to
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g

potembef wapapWVASE misedwithghe antiborly ¥SfA kYA bafore bang 2dldrg to
bi J: V] of the hGMt CSF, wherein the anti-hGW CSF
m%ﬁ%%%bli{é\#&al\ntl body or its antigen binding portion has

ﬁ é%lsegﬁﬁ E‘IEI @?}f{wﬁ%eg éf)%lyo Hg\w ﬂﬁ‘% g’ﬁt i) ﬁt of{f@%ﬂge St individual
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CDR2 having an_anmi no aci d sequence of SEQ I

am9t§9117§ malagh WaBR iprotein aghithin MORE3HAY Swgerldﬂpl%lmlrchTF)
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| 1055 agrivil pamahi WIBHgr WSElrmnama:mabh@amfbddynﬁimge t}ﬁrd is 0.5
hGwt CSF. and neuéral i zing bjoactivity of the

wierral of RumeanaWiSE meixedaith thsayeibgdy éfhh%asfombq%added to

antd gefmndipgi ng portion has a CDR selected fromthe
group co%)vlestl ng of: (a) a heavy chain (H chain) CDR

Mbélﬁ gIIGS ni(f{IOCﬁF bgs)eﬁeé%%g@ﬁgwg nha§§1§ im %a%f ggég’ e (‘fb Pldmdual

S emjﬁdﬂ aﬁd ob ARELD dabh btheMsignaradl pésit)loriioﬂﬂ ﬁ&\abllﬁb I BkbéT'lto
chai n).. CDR3 hayi ng an amno acid seguence of

Naeutsaize npgfant Wilp M%@%&W%@M@éﬁ r%h%eweéﬁ@mﬂash (STF)

a t
c0kibort Gt Lo E A Lo HORRch! o088 is
bi0caog/mlihtynaniVEISH eDWISEumpamamﬂdno antibody parelsthe third is 0.5

i nventign: I < hGV nocl onal i.hody. or, its
B TR WASE e hith RRAIORcY A AREL GF eitdetne added t
CQRPieSimvalli ty-determ ning region (CDR) described
above was nodified by deletion, replacenent, insertion
Ofg It :
ON0RSH  5R3 B SRS ARGy A 1R A5kt o Eich ARG i e
h@aépdSH, loopgBaef husnam WISE priteinuous segnent of human
GW CSF, wherein the epitope conprises amno acid
r §6038) es FIF-H0 Coinpetitien EGS Lomdifidsh s s th&t th@8inding of
am lg)ﬁam d residyes 95-104 of human GV CSF I D NO
dy Sdo dumap MISE canke gressyblackeddy itselse c?és as set
forth in SEQID NO 2 and SEQID NO 3, and is
i zE I;Gg&} Sompstition Bl Pindingessanshoverthptgbe pinding of

ARLAEE BEASVEGP AR D BRl AU R e, o

I[Eehﬂspanii’a’:lBF@BAbB% described in nore detail in the
Exanpl es, the epitope of hGw CSF recogni zed by the
nonocl onal antibodies EVI 0 18 and EV1019 was
identified by an epitope mappi ng study. It was found
that both EV1018 and EV1019 recogni zed the same (or
substantially overl apping) site of the hGw CSF
antigen, corresponding to amo acid residues 77-80
and 95-104, as determ ned according to GenBank
Accession No: NP_000749. Structural studies have
indicated that while the two segnents are
dlscontlnuous |n the prlnary sequence, the t wo
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substantial simlarities. Conparing the peptide
sequences of the CDRs of these two anti bodies, the

w0 odobomi2ey) consensus sequences (e.g., fornmul aehCEHDS2008/012987
obt ai ned, representing the overlapping (e.g., conmon)
resi dues conprising each of the CDRs: For VH CDRI :
FTFSX1X2MH (SEQ I D NO 314), wherein X1 is Y or H and
X2 is Gor A For VH CDR2: X3X4X5HXnGXnX6KX7YADSVX8G

( | h Xn i ndependent |

nIPORI $% 2 e SR i ey B et e bindTng of
OrARtibodH B & hlinfin WESK@art Be EFofy- bl%cké&%dnﬁﬂ&e@r 1tseﬂngb2$§ Ab-
Is Ror K, For VH CDR3: EXnX9GX10XnXnD. E(3
31B3nd pastaldy by &dcdh Xn i ndependently is any natur aI ly
occurring amno acid, Xis Mor V, and X10 isA or G
Fdp06d]- CBRB. 23: Wﬁnmm binli SEay I;I[bvl?%ﬂha&]ﬂ))inding of

oSt o G BASE SAR 6 et be R sormpBsly of iteatfepb-C, Ab-
Gflapatdslly 6yoR@H.D NO 318), wherein X12 is R or K
and X 1sA or P; and For VL-CDR3: STWDSX 14LSAVX 15

(fiE&ﬂ D P&, BlBom ﬁf)ﬁ'ﬂilﬁ%lﬂcﬁ éas%y shovi Warthe 'bﬁlél}ﬁg of
In each of the consensus fo0 am no acl
e’mtdmds Pdopmiasi WIS Eacamobe aeabidekeg o@ﬁ@laelg ahobnitself and

t he &Eln\s{)e\%i gnal single-letter format. The identi cal

r PTHRIEDNMPEh ar e shared by both EVIO 8 and EV1019

arg éﬁ Wi_l Accordin anot her enbodi nent herein is
A09eY) af K& amdor IQSEW&HP%?SS%W%W‘&G binding of

andd«®ehy 1 B HulfnWESTEH vd &S§$&Bc]¥é&%nﬁil&9@ %té&%@% Ab-

and exh| bits neutralizing capacity or trvi agal nst’
h@WACSE andiAdr-8i n t he anti body or anti genbi ndi ng
fragnent thereof conprises (a) a heavy chain or, in

c4e@s4pf BIG. am Coathetifion GIESA buﬁiulig’iisfsa)oﬁhoavshﬁat\/the Bindin} of

2%@%@%9 Hiplsina GBS Fe Restosybiocksghy Bbnt samplstely or
a}éﬁ&ggqgsgﬁtgmy G or A, (ii) a consensus

al Ni'ng sequence X3X4X5HXNGXNX6KX7 YADSVX8G
( D [ d
ndPOReA ) DI 27 Fhe ADELE Lo G0 pOlhol REERBRY G plehed
ordlﬂfereﬁ(&'antlbodieobas\éd OX@:OtT@)eﬁh@f bikdin¥ assay and@ellbasend X8
IS r.K, and (iii) a,consensus VH CDR3-contai njng
sé‘ﬁﬁ ENEEBET00 QXS indiesin thesixavpes Hikss upew jrypHA digsstion.
each Xn independently is an¥Ynat urally occurring am no

ad90p6] xoF1G; d?mphyl@m@ a6 WISK Meb Ereasment(rpgucgd ilimghinjury
C R oBlyeid f?xdﬁ?e%ﬁﬁ % apbddpody fragnent, a Iight

charn or & C, conprising (i) a consensus

'Ol B 5 R AR ot ollagen

NAkpdsaidr)in@Iesthy¢il Indited urdGhfhry Adden is Hor Y, (ii)
a consensus VL- CDR2-cont ai ni ng sequence GX12SPX13SG

(W@S! D NG. 331 PropiIfiRl aBthjv'¥8E MdB PeatthenfRiuddBad A

P, "and (iii) a consensus VL-CDR3-contal ning
seqprem @TMD@XYCMLMMM@SEQW model. 319), wherein
Xidis Ror S, and X5 is V or L; and wherein the
ap@0a9pdyFies. 3flr a@nﬁnﬂadnxeraaofWﬂmh@’ni Eestn’élnﬂéd@&:ﬁ}elr@n OPN

nd TMVASHYK SEQ I D in hGMWCSF. In a
N&JSF %"1 @e%’i%ﬁ‘é‘l ﬁélq\%eg_{lu}gem%y P’ON%A CSF nonocl onal
body or antigen-bindi ng fragment thereof binds to

70 one % aBarapmise Treiteeet Won Ptk RS B pee!
e Dl o o e ek e AR

i sol ated anti-hGw CSF nonocl onal anti body that binds
to hGw CSF or an anti gen-bindi ng fragnment thereof that
bi nds to hGvt CSF, wherein thagg4anti body or fragnent

t hereof conprises (a) a heavy chain or, in case of an
anti body fragment, a part of a heavy chain, conprising
(i) a consensus VHCDRI -containing sequence FTFSXi X2VH
(SEQIDNO 314) vvhereln Xi i1s Yor H, and X2 is Gor
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wherein X12 is Ror K and X1 isAor P, and (iii) a

consensus VL-CDR3 -contai ning sequence STWDSX 14LSAVX
wWaBHERI D NO 319), wherein X is R or S, andPX/BS1i088/42987

or L; and wherein the anti body or fragnent thereof

binds to hGWCSF with a KDof no nore than 400 pM in

anot her enbodi nent of |ess than 160 pM whereby the KD

is determ ned in accordance with the t echni ques

DT T e 3B e TReraty o AntnoY 56 b AeAieed BAL
f r(ﬁ@m% Rbrebdiet RO Mo%s@m@%fef}le%%@cid%rfdtl@éd fuhg fibrosis.

anti - CSF nonocl onaI anti body "or its antigen

birp g

aAt% %r i nt tlkgrggxlg | nw&ya Bbderate reduction in
priahg ﬁ)g'matwuianSEp’dﬂ pheral bl ood dendritic cells.
Accordingly, a further enbodinment is an isolated

arjod73) GVFIR sronisaliegied] aastysib aends loatardy aeisdérateeddtidh in
or_.an antigen-binding fragment thereof that binds to
h@ﬁ‘@&e 3908 Fjth W F nonocl onal antibody or

a ment thereof conprising a heavy chain or portion

i EHHa 30 Higinlogierdianalysis rends owardser moderag raduniipn in

f f
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VIRFEES. SO ARSI B & RS SRS o

31‘ﬂ9}otld/\ﬂﬁﬁfk@fa'$m ekﬁrexsxsﬁ with WISE X3 is G or A Whl ch
conprlses VHCDRI. . Simlarly, the formula

M%i HXp{eXrp%6 Kéﬁé%\%%\{%t%ﬁnéé%de%@t? dedrkdded WAGH BIPN levels.
n I ndependently 1's any naturally occurring am no

a Lyqgor
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cQUi@mauGolaammﬁﬂcdhat conpri ses VH-CDR2 and t he

formul a EXnX9GXi OXnXnDXn (SEQ I D NO 316), wherein

each Xn independently is any naturally occurring am no
acid, X9 is Mor V, and X10OisA or G represents a

CWFR?HED%?ES@MPT‘IBN conprises VH CDR3. A |ight
chain or, in case of an anti body fragnent, a |ight

|
08Tl PR 55 e B RPN il SR W 198 G0
Xm@wm)emuommgﬁ@m arffibdidtes ﬂih?)il,so et tei foll dexdth XASE, and
RS o e S AR g
c ggmts gduﬂﬂ ayhnt{tddies x) tHahéépeEHTcHHJkﬁm% Kﬁ@ﬂ &%rﬁ&%%ﬂ WISE,

wherein P,
d esﬁélmdg fer ustongssed (bindingjagentse Th@dnndmgpgugesre useful to

35&%?%5&8%‘& e Sk 51 bnal YISE 16 SrE oY Proke b 0 i

Vibidlbidallaatidify, of the enbodi nents, the antibody or
fragnent thereof neutralizes hGVCSF act i vi ty. In

SPEEI9) | CASHRIOAIEAL fhe t&rChdRad W'I@’lié:ﬁ&%er{gea Q& krﬁ:ﬂﬁie the protein

anti body or fragnent thereof neutralizes
aof SEQIP N&y crantifadlelie h@l@m thbrsdf; @rtholuoggn’émISEase also

I G50 . a prolife on in s y.of |esgs

¢ ARt A7 eule Rtk b Phomble R SRR p dy end

t hespe&lepy] WEBcdntwplificd Mronh B6st cbhithat RavikMeeh &%ﬁsfected by
than 80 pM Iess than 90 pMor less than 100 p

e &ERNG ﬁ%qogmgewé§E Suelrionpd dilterpdgupenptapt of hastee] ¢tdh1re fluid.
assay perforned at ED80 and as described in Exanple

12. In a specific enbodinent, the anti-hGw CSF

nonocl onal anti body or anti gen-binding fragment

t hereof as clainmed has an I C50 value that is |ess than
40 pMor less than 30 pM as jdetermined in a said TF-1
proliferation assay at ED80. In a specific enbodi nent,
the anti-hGw CSF nonocl onal anti body or

anti gen-bi nding fragnment thereof as clained has an

IC50 val ue that |s Iess than 25 pM or Iess than 20 pM
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nol ecul e identified using the nethod is an
anti - hGvt CSF nonocl onal anti body or anti gen-bi ndi ng

wo eagoened t hereof . I n sone cases, the probe naRCT/US100E012987
conpri se a detectable marker, including but are not
limted to, a |label, dye, affinity tag, etc. According
to some enbodi ments, the probe may be inmmbilized, for
pur poses of, for exanple screeni ng for binding

ecul es ree ods are I vai | .abl e
o S i kg, TR ogs, are sengral Ly If¥amaplcs. Jffuman
t ey 1S ROgHsEBdSind e SCPABRNS S Mohest he anti body or

antlgen bi ndi ng fragnment t hereof may be any sub-type
n C
bﬁ'ﬁ]“ %‘Man ! a&&bctéyc 8% dﬁsk mfa thd ﬁ't‘tllla‘ﬁl?ere A ReRJegree
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ofintches W@ih@?&o@nﬁﬁﬁ%‘iﬂe RetheahiRyifg oIk, Heaxy aﬁﬁﬁ)‘dg binding

can be selected from (the am no acrd residues of
hesitgpuethasi an epitope.ab étghésdccmsgwrd ahdingpatieularoresily or ngmpletely

poI eptides,as _set forth [.D NOs.. 10:33,. 38-80
FORES o988 n e Saueiss " Thi S B, BOR: ST Bipdeon
OfWEBSEI’eia\(Med? higils inderstode 16! fRhideibidikiEltodultipd dpabies of WISE
ghons of a heavy chain. Non-limting exanples of
capthe segganspsbegween progiey akheanseryed.descri bed in the
present di scl osure are provided in SEQ ID NGs: 152-159
arl@08Uus- Ezamples of bhindang agenEGvcasAingdn dhd mnemlcmnnclbdd thes

cORuRR SRR, R AR Wec) ARTE A el At 485, AbSH AL
kapipa, AbShtAkDaAB.MOAbaN PABIO, AP £85-Q, IAb- Rp%ts |b-T, Ab-U,
enbodlnents the |anbda 1ight chain contains one or

bAbr VoAbtWeAbo Ailpn4bald, b(m“d) 53 k-2 3.4 b-8AsAb38 029,

an 5 ( ains S t
SrRAAG0l S LML B ALREOR SUBSH Wi b,

533)- 75,IABJ‘76ududi AB-9not ed that substitutions in the

am no acid sequence of antibody chains are descri bed

hqoes2] bwsné®héreit) AlbOA 38 cARPHiRA O MeSpdl Bicplia L& padiséPby the

acid seguence wher eb the de3|?nat|on of position 100

arfclestidesshawp in iSEQ L2 s 9gpd 1 ag\rbeﬁtls eareprésstl of the |

a t

o PRt s Apted ) L MRS WbTh T SR IBINERTPELAE R Ab-
pASistdommgised bf &ﬁgﬂl}djepgdésmxbfees@lrbyﬁhe aatldotides ishowwimin SEQ ID

S ID_NG. 35 in.which R epl aced by G and A_ by
5‘?9%&%%@ Al- Dclaﬁaelpeaectsm{the PRlyPeRtislse perressgd QEélq D

3 eAhl
i A Rinin SE R R o P AL I et the

arpoﬂupeat:d@ expiessdd byt tho mecldegdasishean in BEQrIBf NOsn2®and 27. Ab-

o SRR BAPPEgE CXAES oA Pi AL S OHn SEQ ID
t hORK 20aimdi3ni Pe-Gak c@ﬁ’@h&éc@cﬁf tﬁ@@ol‘y?eﬁtﬂi%s Bdse bl itigt

chain is substituted b&' ig Cl né i ndi cat es
t maicleptidesahpaman SE& Iy Q§o and33.188-H is quﬁ@r&'vd@i@le

e RN RER B Rn b o oo hadh YLD ERIP DS RERM 357 v

gFIanorﬁptl’&dﬁfltmgpdl?pmldyﬁﬁmrbﬁaﬁbﬁ&le&ﬁ&leﬁﬁdéﬁhb% in SEQ ID
am ngo aci d residues are represented by) SEQ ID

Nd)LOS éﬂ and 38n &brélﬁmpfbﬁﬁﬁ obthe.robpeptides pspressedrby the
BB AT SO NG SR04, S8 S GpRRLee

light chain may conprise one or a conbination of two
or nore of these ami no acid substitutions, as well as
others that do not substantialdy conprom se the
ability of an antibody or antigen-binding fragnent
thereof to bind hGWCSF and neutralize its activity.
In one enbodi nent the |ight chain conprises an am no
aC|d substitution at e|ther or both of p03|t|on 100

e e A ™~ s 1. i




A heavy chain may conprise one or a conbination of two

or nore of these am no acid substitutions, as well as
wordenm2shat do not substantially conprom se tPEI/US2008/012987

ability of an antibody or antigen-binding fragnent

thereof to bind hGW CSF and neutralize its activity.

Further details regarding enbodi ments of the present

invention are outlined in the following: In one

R DEGS BTSSR D106 FscplidR “hew 1 ShH NEFpRg et 23. Ab-
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to hGwW CSF and a pharnmaceutically acceptable carrier,
the anti body or antigen-binding fragnent thereof
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which is thus enbraced by the present invention. A Kkit
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may al so i nclude packagi ng and/or |abeling of a drug

or device usually resulting froma prescription order

froma physician. A kit generally includes a printed

instruction material for use. In sone enbodi nents, the
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anntibedyyCH? and GHjeddrhaigs.ng fragnent thereof is
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are m xed and theanti bodi es are preferably
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FOPbREPIER Mo R BT o, TR s, Theye ot
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solution fornmed in liquid or |yophilized dosage may be
pARgnemesgic; dinaricpietrgmerpiaothgr §prm. Jpone embgdimsngfqriejog gnore
syringe. As a buffering agent L-hi sti di ne may be used
between pH 15.0-7.0 (pH 6.0 is the best suited). The

L- hi stidi ne concentration of 5-10 mM nay be the best
suited. OQther agents suitable for the buffering agent
may be sodi um succinate, sodipgmcitrate, sodium
phosphat e, or potassi um phosphate, but not limted to
them Sodium chloride my be applied to the buffering
agent in order to renpove toxicity in the solution at

the concentratlon of 0- 300 mM (regardlng the dosage
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exanpl e. Preferably, the conpositions have the dosages
formed in liquid capable of injection and fluid

wao ea@nsfass on. The conpositions may be pref er abP@r/D82008/012987
the parenteral adm nistration (for exanple,
I ntravenous adm ni stration, subcutaneous
adm ni stration, abdom nal adm nistration, and
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agents at the sane tinme, where other therapeutic
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W@RM0eBH24F0r exanpl e, the anti-hGW CSF nonocl oP@i/us2008/012987
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present invention is prescribed with one or nore other
anti - G\ CSF anti bodi es. The conbi nati on therapy has an
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conpri sing such anti bodies and/or antigen binding
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to hGw CSF expression level in a control, such as an

i ndi vi dual (s) who do not have the disease, condition

or disorder). N@dlClnaI conposi tions including

carriers pharm caII acce table ipn the
T TRaew G SRGhh SAmBATSP RGPS <R PHHS JakinbRasEnsg of amino

f rRarmsidusd8r55bted ma@wgvg&{@ﬁtaﬁnﬁs a&ﬁfrgﬁaﬁéé%ﬁeﬁh&st
t he di seases caused . The di seases caused

t HepeRartsor sativiy e atrtwture ipfsimifay m@Mns:sF)mayllked in the art may
I ld E?or c%%x?nc&yyl%p nzas a%ﬁl %1? ﬁglglsggst{hbt 3rr ﬁuc eéjéaf"% anortant

gﬁaﬁhouaﬂsaﬁmhgst dlsease ( GVHD) and (c) aut0|nnune
di sease such as rheumatoid arthritis. Wthout

i nbevs]i NG\ fuinbg Jfistieh@ll peblRANoRAaVE %b’ér@(ﬁeﬂ?&ﬂ@ Qhéﬁﬂedlctlon

it is believed that over-expression of | east
i of pmqnd@msé@gﬂm Sge Mgulbd., Qirse@p.an Biotedh. sWéﬂ%—@Miﬁ%)

AR B RO L PSR Ty Rt S,

I rma(z)rmmtzzzr(lmheChbebﬁdleokdm BhAghslaR clRB ATRYNB). B101 47:

such as ug r%gulatlon of correspondin recepto&&
mfPat48dd 87§ Chae ebal. e Rev 1 Biockam pdT: M A Gou ct .,

oD PERRCLRAs SpE BBl AL ANES Bl ¥Rlar SR Rn ARy
araveidphle tl @ssist wuh Wlhctﬂtg sedddaFstaicalre e Ope @ssh@hof predicting
uf cture / ration In one emhodi nent the

Agyrstrustilsh i rsed Hegn esolRgy BERgRg Lorepmale, byo
a%ly%ﬁﬁ@ésr&'p?&ei‘n% Wﬁa%@%%ﬁ&énc@?de%lﬁpgggepﬁﬁﬁ B0%, or
for “dse in nedicine anti monocl ona
animidgdy govatertharngé0tslified hage slrra@rramctm’a}eﬁopol‘ogmu dhe ascent

d h f t
o bt b ot psntoral At Re (oHE) B neSticBh SRR Gk °"
d lpiétﬁ&ﬁblh@}scspiélc&i WrbdtureY R RS §b@ﬂuafnuh@‘ék &Bfolds

(I'evel s caused by CSF, wherein the anti body or
arwithie a-polypepids Wragﬁtems sth@ﬂé@fSebqudm di@h Werl. Asil. Res.,

| a Vlt n
e%g@.%ﬁ“@g% ' an}f"Ts 'B gﬁ\ﬁ%&m oc %eﬁ gralan (Z‘? esg ct.
arBloRyTi(B p860-pT 6 (i999))f thagh@s fage 4 limited hueder (ﬂefoﬁi@)in a given
descrlbed herei n. Use of an antlbody or antlgen b|n§

q

PRYMRERTEde orapratsin anhibat encs grfirizical nrmber o5stey wem@vezt;een
arllgs % 1BPVJ\EJbe d @raﬂ)gmﬁﬁg mbf¥ acklfite.

manu acf ure or reparation nt 1s a

T

awtmmgau(mmersgnf I(a@ﬂﬂiiixs Sthﬁt @Bib1.,f1§8): 3 T8 eI R Siplect al.,
preparation o wherein the antibo y
orS“f“F%?ré%U thdf éb‘%%é)@ f Ese@akyaas EBowies) abndgiancsy 253:h64-
f
o Y, ) kI G0,
FPrRX IR Mt adSEC). | 83 ( N 433 3413 5 8 (8 7¢), andl'eviodutidnary lihkaga'tl(See

IS G or I consens CDR2- cont ai ni ng

W ST é@z?ﬁg AR e ﬁé\’% & (SEQ | D NO 315),
mhereln each Xn i endently | ny.. nat ur al
od@Wﬂ ngl PG %IMP 1mgntsgvariagys O&%Irmng %geptsomcnude X is

Y/

eptYiaor Sainfnre it Bsp andior B o Qoo S has
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a part thereof, conprising (i) a consensus VL-CDRl
-cont ai ni ng sequence XnG\XnXnNl GSX 11 AVG (SEQ I D NG
317), wherein each Xn independently is any naturally



conprises (a) a heavy chain or, in case of an anti body
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purified by affinity chromatography with Protein
A- Sepharose or Protein G Sepharose etc, (New Jersey,

wor@earawny, Pharmacia Corp.). After the excham@EUs$008/012987

the buffering solution to PBS, the concentration of
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EXnX9GXi oXnXnDXn (SEQ I D NGO 316), wherein each Xn
i ndependently is any naturally occurring amno acid, X

w0 20080243/, and Xio isAor G and (b) a |ight PeEU2008/012987
or,in case of an antibody fragnment, a |light chain or a
part thereof, conprising (i) a consensus VL-CDRl
-cont ai ni ng sequence XnG\XnXnNl GSX 11 AVE SEQ | D NO
317), wherein each Xn independently is any naturally
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2) A host cell integrated with the reconbi nant
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(SEQID NGO 78), EMIA 8-N95Q 1 g&4-SP (SEQ I D NGO 79)
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t hereof conprises the light chain, EV1018-w-BlI (SEQ
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variants: EV1018 (SEQ I D NO 10), EV1018-w-1gd KO
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EV1018- NO5K- | SP(SEQID NO 78),

EVvagie glqlggldgnbgmggprchg(ges meNescripgyl ba.Mamatls et al. (Molecular
EV1018- N93Q NO5TIgHA- SP (SEQ ID NO 80). In sone
enbodi ments, the anti body or antigen-binding fragnent

t hereof conprises the |ight chain, EV1018-w-Bl2 (Qd)
(SEQ ID NGO 36), and one of tidge foll owi ng heavy chain
variants: EV1018 (SEQ ID NO 10), EV1018-wt-1gd KO
(SEQ 1D NGO 11), EMIA 8-T97A-1gd KO (SEQ ID NGO 12),
EVI 0 18-T97V-1gG KO (SEQ ID NO 13), EVId
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NO 38), EV1018-T97A-1gd -KO QVQL (SEQ ID NO 39),
EV1018- T97V-1gQd - KOQVQL (SEQ ID NO 40), EVI 0

WA 0NOEMI gG - KO- QVQL (SEQ I D NO 41), EV1018PCIMGSH08/012987
| g3 - KO- QVQL (SEQ ID NO. 42), EV1018-N95K | gG - KO- QVQL
(SEQ ID NO 43), EV1018-N95Q |gQ -KO QVQL (SEQ I D NO
44), EV1018- N93Q N95TI gd - KO- QVQL (SEQ I D NO. 45),
EV1018-wt 1gQd - QVQL-Bl (SEQ I D NO 46), EV1018- T97A
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R e

I @ wDin 'glerwﬂ Mon[zcﬂtalml aftdre@idsOf @ inRentjonuayY b8 gdikpdted using
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18-T97V-1gd@ -KOQVQL (SEQ ID NG 40), EVI 0
18-N95D- 1 g@ -KO- QVQL (SEQ ID NO. 41), EV1018- N95E
gd -KO QVQL (SEQ I D NGO 42) 30EV1018- N95K | gd - KO- QvQL
(SEQ ID NO 43), EV1018-N95Q I gd -KO QUQL (SEQ I D NG
44), EVIA 8-N93Q NI5T 1gd -KO QUQL (SEQ I D NGO 45),
EV1018-wt |gd - QVQL-BI (SEQ I D NG 46), EV1018-T97A
| gd -QVQL-BI (SEQ ID NO 47), EV1018-T97V |gd - QVQL- Bl
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(SEQ ID NO 74), EV1018-T97V-1gG4-SP (SEQ ID NGO 75),
EMI A 8-N95D- 1 gA-SP (SEQ I D NGO 76),

WEYDILA2NOSE- | gA-SP (SEQ I D NO 77), PCT/US2008/012987
EV1018- N95K- | g&4- SP (SEQ ID NG 78), EVIO
8-N95Q- 1 g&4-SP (SEQ I D NO. 79) and EM A
8- N93Q N95TI gG4- SP (SEQ ID NGO 80). The invention
prow des nunerous the antl body EM 0 19 itself and

|at| ns of t EVl rized in
Y ieint Bodls 2t 4357 i I oo R Sny-s.
Oy, qnosrrRlEeszam nq 9@9@148& B33 1891t @AN 11YAL Mot Rnkne
wld type eavy ‘chai n sequence.” I'n sone e I ments, a

I I@Iﬁtbodt&&l Hybridamasn & New limensioe lraB‘IQioglealI/’dlalyses Plenum

caF KRR MO bRl ot koo Eha hipdais A' 2na

a Labgfmorglmmmae a4t SO EBL fheqR8s. prccn@sgn@gmaﬁboa%%ramry
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SR Dy AR SR AR Bl
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%JRSE%E% a% f%f%géﬂ%ff@dr@gﬁg%ﬂ?n%%@@l?%
@é&) BMNdGes NABQ{HSERele N0 214)
5 I\I2g5Q Bl2 (SEQ ID NO 215), EV1019-S27N (SEQ I D
RN AR SRR Wy
Nexaapke) a rEE\/hajll&@erSE TALSEQ Ierfehﬂly 2 2use,ridclEib@ ¥8r example a

S 7A-BIl 2 | nmbodi t f th
AR O A ekt ApoR it el Rt R ey femprising
t R RRATW ISR SEQSIDtIhg Des\tradiin? the@ﬂﬂccgrdi\ﬁ% !ogxgetho@

, and a Iight chain selected Tromth

(SEQID NO 1
gkaapndn e ast m%dqscnb@mg— Whe presepiosalf spSHiy amitdy

Z%E@WC@’%%’%%E\%% TR mibencnmdlotafter Sbfosies
Nihjeith) by BidiRiy- NS (sSnRlel dAdNetecBABihe PrakeddOoMNabaRIbAdy

(SEQ. 1D NO, 207), EV1019-N25G (SEQ ID NO 208),
E\ﬂi bondgge @BPQ)W n RSPy U Ny eneefissyMpbmEEgeteption

PR o RS e MsrbedtertR Mo 2alals producipe the

I\I@esﬂiﬂ&hﬂb&&ﬂ:ﬁll&mphﬁﬂ@eﬂSE@st Eblﬁﬁoandé)ls filoyAl tHe spleen or lymph

> 1675, A0y S0 R B isptoo s 7 7%%?5%&&#% fused

(SEQ 4 & enﬁﬁ%d mg@%%e@%}&rﬁb&‘tr{eﬁgﬁ nethQ) is
EV1019- S27 NO. 220) and EVI 7A-Bl 2 (SEQ

| r_snym@nemm;h t nmwedmomlrmdtthat@ptlowélmhwemer desirablee

hod f h
RSB Sl P R 810t e RS Tt R By X3 e
aR®ks3 (WTYT NehaRD, EB0RAST, $I"2?0ﬁt6 PRJUEOhbrddREs Sivhidh are

of : EV1019-wt - ori |na VghEQIDNo 202), EV1019-wt - Bl
( SEortp) Néarm@)ce Eies 1 Bhedynmhpid (S spisenipelsgal the myeloma

cAD B RbRE ALRR To SR BBlyes 3o o stdiopazepipe
Nager2 Ostich aEpdly2thyNabd @lycBEQ 4 Abibhic A6@)gent, and then plated at low
EV1019- N25G Bl 2 (SEQ I D NO. 209), EV1019- N25T (SEQ I D

NO 210), EV1019-N25T-BI2 (SEQ ID NO 211),

EV1019- N25R (SEQ I D NO 212) ,31EV1019- N25R-Bl 2 (SEQ I D

NO 213), EMIA 9- N25Q (SEQ ID NO 214),

EV1019- N25Q- Bl 2 (SEQ I D NO. 215), EV1019-S27N (SEQ ID

NO 216), EV1019-S27N-Bl2 (SEQ ID NGO 217),

EV1019- 827G (SEQ I D I\IO 218), EV1019 827G BI 2 (SEQ I D
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EV1019-S27G- Bl 2 (SEQ ID NO 219), EVIA 9-S27A (SEQ ID
NGO 220) and EV1019- S27A-Bl2 (SEQ ID NGO 221). In
waareoaniebdi mrents of the invention, the anti boRgT/G82008/012987
anti gen-bi ndi ng fragnment thereof conprises the heavy
chain, EVI 0 19-C 05GI1gd -Bl (SEQ ID NO 164), and
a [i ght chain selected fromthe group consisting of:
19-wt - ori gi nal (SEQ I D NO 202), EV1019-w - Bl
1D NO 20 101 SEQ I D NO 4),
(E\fggi iy o S@F?tg‘?eﬁagf}{e@ﬁ %taSHqu gt%\ﬂbof bmbl)lgor%a cells but not
EVRdMRTorh SEQY. D) MRFer2OBdelccEYd Aedia NRBST Blhok SiRrkD
NG SRR G stgg(esEQ D NGO 208) fiypolcitrc
E\m_mngpms,(}hﬂnkh(l@EqueDa BidficR@olime Msbollp abi s on¢ BEHRFd Weeks,
I\IO 210 1019- |\|25 lD NQ
{ &EEOBY Rﬂﬁjl@gﬂ%fo Sps3 ahesnB A #daniibedics o
ro&io’é)l %Qelﬁjﬁ%ﬁ@ 1eSEQRrrBiNhg ddtVity to human WISE usmg
EV1019 N2 QBI2 (SEQ ID NO 215), EV1019- S27N (SEQ |
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N25S-Bl 2 (SEQ ID NO 207), EV1019-N25G (SEQ I D NO
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NO 211), EV1019-N25R (SEQ ID NO 212),

EV1019- N25R-BI 2 (SEQ I D NO 213), EV1019-N25Q (SEQ ID
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NGuspzhsipn oEBIE1S 1 1n NifB 83 o BQcbiaiOhuiA )WISE. Binding of the
EV1019- N25Q Bl 2 I D NGO 2152 EV1019- S27N ( SEQ |
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EV1019- S27G (SEQ D NO 218), EV1019-S27G BlI2 (SEQ ID
NO 219), EV1019-S27A (SEQ I B4NO 220) and

EV1019- S27A-Bl 2 (SEQ I D NO 221). In sone enbodi nents
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chain selected fromthe group consisting of:

EV1019-wt-original (SEQ ID NO 202), EV1019-w-BlI (SEQ
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JI@ Bt $0SEQ 1D NO 217), EV1019- S27G (SEQ D
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EV1019- N25G-BI 2 (SEQ I D NO 209), EV1019- N25T (SEQ ID
NO 210), EV1019-N25T-BI2 (SEQ ID NO 211),
EV1019- N25R (SEQ I D NO 212),35EV1019- N25R-Bl 2 (SEQ I D
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In sonme enbodi nents of the invention, the antibody or
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Evt 8412 &2 1A ({'SEQ drDedNGhar?@dqualnd IKVOTIRE S27A- Bl 2 ( SEQ
ID NO 221). In sonme enbodi ments of the invention, the
aneoIsyly Affirifita@eBbe Bétoghingd Byaﬁaﬁml HIEIS@OAss&P RY deft@h
t he heavy chain, EM A 9-w -1 G48P EQ I D NGO 224)
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NO 204), EV1019-wtorigi nal- constant (SEQ I D NO
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ID NO 216), EV1019-S27N-Bl2 (SEQ I D NO 217),

EV1019- S27G (SEQ I D NGO 218), EV1019-S27G-Bl2 (SEQ ID
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E%Wt?&@-@l(ﬁkahé ShR@ingld e oﬂl@antlgé/&gg-gesgagé\ll ¥k 1 D
NG 216), EV1019- 827N- Bl 2 ( SEQ
E\apgh@t@m@l/(osg@ qroﬁsr\hbocl@ﬁa‘;om MMWSSE@II@ of 8EQuitibodies

soirdeY ip BR kbR SRR R Chunf i iasoin @ Be igonuied

i nmmgtth@assaymsaﬁbécblmﬂeﬁnor anti gen- bi ndi ng
fragnentt hereof conprises the heavy chain,

EYoO13 Clﬂﬁ&rﬂaﬁf&ﬁﬁ’o&x%%&s' BinMRg agéiftd areagbﬂel%téd’ W first

chai n sel ected fromthe group conS| sting
Evdantidying antibagliesthat igadxd @)leN@oreZIle}q ep&txopaapmmdemhe(@ﬁ@d/or

Rl SR a7 SRR AR AL A

( BRSkl the Mdibodids)desdribed 38 thiNgSpdicBlich 4rndls? drDchIsh-bEdtked from
EV1019- N25G (SEQ I D NO  208), EVIA 9-N25G Bl 2 (SEQ | D

Nbinding WISE\pyoary-aftherantbodies desqibed 1othis gpplication. The CDR

2 1500 05 SR FabibS o€ s S T i Rps.g
( Blxfgohipatible f&MéWorEy&DQ&e%WIBEbuﬁcﬁE@édﬁtm he?ddn)-CDR

EVlO 9- S EQ I D NO = 216 EV1019- S27N-Bl 2 (SEQ I D
1 E&é?@%@gg@n@s qn%yacpggj 0% ggr)mo acids, or m(ay bga non-

|
8 ST 155 o PO SIS,
erbmiimgm direferably thednndiog ageriteofthe pheselyt invention are
ant -bin %1% ment thereof conprises the heavy
?\i‘f §‘n gGZ (SEQ ID NO 228), and a |ight

fr mth gr oup, consi sti ng
3? aer(f@e by engiskillsg 3 the@mtb&tgmme mpteinsgeych
I
E\%. %ﬁ?igbo\%lﬁ@%}r {naﬂgigér%g %vg?gﬁt&f?ggtﬂapsl%ag%@ fications during
EVipESsiREs] :(esmonrﬁrdm)homeus AU HO aMPESBADIEES | D

SO aADBES Ry PRGOS sty neaed keormoess hapigrainys

Ne¥ellZtQhe cdﬂ(&@ é&ld\i‘g&ﬂé‘ Buéh mdaididabloNna '\é Holude Varlatlons in
EV1019- N25R (SEQ I D NO 212), EV1019- N25R-BI 2 )

Nelycegydationgyiethignings Qyp‘@gh;an oxifgion? glzk)etoplperlzme formatlon

SNSRI Tt T e
EVH1 8 S2véarh EQetbin¥baszcl@}idué Lol 9s @%gﬁaﬁ E%lﬁﬁ@ﬂhleﬂo the

NO. 219t) EV1019- S27A (SEQ.I D NO. 220 1019
st frarhoxgpentidagss (2pdgscribed wddamsnbbdpwaatef of t he

[ q y

Pk 70 ST 131250 "L Re PR 5 B BB RBlggscd and
(SEQ ID NO 229), and a lightchain selected fromthe
group consisting of: EV1019-wt-original (SEQ ID NO

202), EV1019-wt-Bl (SEQ ID N@7y 203), EV1019-wt-BI2

(SEQ I D NO 204), EV1019-wtoriginal- constant (SEQ ID

NO 205), EV1019-N25S (SEQ ID NO 206), EV1019- N25SBI 2
(SEQ I D NO 207), EV1019- N25G (SEQ ID NO 208),

EV1019- N25G BI 2 (SEQ I D I\IO 209) EV1019- N25T (SEQ I D

A I~ PNA NN\ g— ~NA N WA ™ r~ S P~ T~ ~ 1~



(SEQ I D NGO 209), EV1019-N25T (SEQ I D NO 210),

EV1019- N25T-BI 2 (SEQ I D NO 211), EV1019-N25R (SEQ ID
WwWOEN09A1R¥3 EV1019- N25R-Bl 2 (SEQ I D NO 213), PCT/US2008/012987

EV1019- N25Q (SEQ I D NO 214), EV1019-N25Q Bl 2 (SEQ ID

NO 215), EV1019- S27N (SEQ I D NO 216),

EVI O19- S27N-BI 2 (SEQ I D NO 217), EV1019-S27G (SEQ ID

NG 218), EMIA 9-S27G BlI2 (SEQ ID NO 219),

EV1019- A SEQ I.D 20) ,and. EV1 2.(SE
|E§’rRﬁSSS‘%§7Y T 8ot "éﬁb"é&?‘n&i‘%“dﬁ‘ “’E‘#é“?%g Ihﬁr‘r',s"ef‘ gn
anhé10QYmtreddHtibegies ta tsil ffoﬁla&ggémdmﬁnﬁ@bmtw es
the heavy chain, EV1019- Cl05A-1g (SEQ I D NO 231)
angventionght chain selected fromthe group consi sting

of : EV1019-wt-original (SEQ ID NGO 202), EV1019-w - Bl
(980127) NAntiBOds disdbStichentin Biki t@$E@ohibﬂ\lﬁlméiﬂW)ISE which are

VBTN A oSty bt prean bereRp iinbing thecocfipgty of

NGV 1 7Bind d}{%@gd RFRISP cMPbe 88dlated with changes in
EV1019- N25G I2@§ SEQ I'D NO 209), EV1019-N25T (SEQ ID

Niomaryrs assoiated withkidsiey fuggion) f()r REample 11}rmary levels of albumm

RS S B e S R T

E\kPASRsihg a2itd2e s(:RBE @ dgh oS therkb) cm@ﬂ@ageesamf(tﬁ&g}eb&t
NQ 216), EV1019- S27N-BI 2 éSEQ ID NO 217),
Evavenyionancknoseolthoseeof silkin theyrt019- S27G BI 2 (SEQ I D

NO 219), EV1019-S27A(SEQ ID NO 220) and EV1019-

52[99\1@] 2 As&dggpprm@e oz polypeptidesis nathemihg scopmefghe invenidon if it

ther eo (l:%onprl Sea@%#% t%é“ H I%E%Q.%ﬁ/n Mg?g@é%ﬁliﬁ? gg%

( %, 18290R3%2 334, 86%1 88%, ISQ%I, 889128965 QOHC O EX, 92%”93%694%
grou consi st i ng o EV1019- Wt - Of | gi nal (SE
JE375, 015 e oA 2lsast oneof SRk DR spiepicted in

e e T
( SHEQ: leBstNDe o @dfihodidd1A8-%, MABE, ABKD AWDNADL-ROSY-F, Ab-G, Ab H,
L RRAL R L Al AT
EVAIQ%ﬁ A%W%t( FEQB- 25 'X(B ! %41?)13 Eyli%lgb'\i% RoB 2 Avod? Ath2s,

, EV10719-
E\ME}ZQ AE-E’/Q BbBH0( 85{63 IAbI\ES AZO]:6§ AIEVIDA%SZANZ BECY 0, BAb-72,

RO AT PSS NS BRE s cusrElasksd frappipine o

NQVISH By at 1636t QA8 oBdritiod® AR ANADL-B2Ab-@b-BYABLS-Ab-F, Ab-G,
S27A- Bl 2 (SAt%I%l D NO 221 I n some enbodi nents of the

i hn‘\/léhi Adnl AK; By, 2p-Murdb-9b AthDndbrRy Ab-QgAwrR, Ab-S,
=10 P
(BT BORE RE YR AR AL, ARER 1R R 2R

gmups CAP2DSAbAS, Ab:60EKEOER A[bt-65),rAlg66aAb-(6$EQ0169 N&7 Ab-70,
202) .., EV1Q19; wt Bl (SEQ | D NO
( SROT2ANGH AbAp,; Abvlo d (- %@P@‘Oﬁéﬂ 3 @&%9%%1?"1@5&@4%

Sy BRI SEAR E38ln BANTY 5

208jed 0l e- NIESEBieRtralBER: bmumg 2081); axﬁsamm QDB Bf a WISE
(&@1' Rﬁ%’hﬂt’%%dﬁ EE9V ?ﬁgyls%@i %ﬂfﬁﬁ@E E'uoz (Zéé)q ID
B A e S e and b biiesape ity seope

RS B B0

NO 219), EV1019 S27A ( SEQ I D NO 220) and

EV1019- S27A-BI 2 (SEQ I D NO 221). In sonme enbodi nents
of the invention, the anti bod3g or anti gen-bi ndi ng
fragnment thereof conprises the heavy chain,

EV1019- C105Q 1 g& (SEQ ID NO 234), and a light chain
sel ected fromthe group consisting of:

EV1019 W -ori gl naI (SEQ I D I\IO 202) EV1019 wt - Bl ( SEQ

A I~ P aN P~ T~ 1~ ~ N



EV1019-wt-BlI (SEQ ID NGO 203), EV1019-wt-BlI2 (SEQ ID

NO 204), EV1019-woriginal- constant (SEQ | D NO
WQBY/07EB¥019- N25S (SEQ I D NO 206), EV1019- N2B&SBUS2008/012987

(SEQ ID NO 207), EV1019-N25G (SEQ ID NO 208),

EV1019-N25G Bl 2 (SEQ I D NO 209), EV1019- N25T (SEQ ID

NO 210), EV1019-N25T-Bl2 (SEQ ID NO 211),

EV1019- N25R (SEQ I D NGO 212), EV1019-N25R-BlI2 (SEQ ID

S e S8R0, 1% a5 Dbl b sd 84%. s on s K
NGHerdit8) to ENMEHABR-rogidhoBhlchslore bPatBod%s Ab-A. Ab-B Ab c Ab-

EV1019- S27G ( SE% NO 218), EV1019-S27G Bl 2 (SEQ |
N, 20-8) AbEK1A-65, Sb7 i, (\QEIQAlbd KO-K240)L, vl MEVAIBING Ab- O Ab-

S SERS MRS, Ay RS STRR 5,05 A

t hfeﬂs-e s,fAb‘aapAbsm AbHES, hﬂﬂw Ahag Mb-BY108-$3CABHM3, WGBSR b-
SEQ | D. NGO t chain selected fromthe

s bkt 1 4T8¢ A1 00 A S0 i 2, Ap i P amiaross-block
(SR B s Hne AU BAL A0 Ao pEbE a i A o,

| AING, ADOH) AbHY/ABU ANZK SAbSE@H-BI, MB-N246)0, &MPQAQ)-Q Ab-R,

DSt ih R B SR ABTF ART8oAB B3, v

( 92QALD NAL- 2 Nb-4EA L6094 DB TABlGS . WBEER. AB- &@A@éélzlb 7, Ab-
EV1019- N25R (SEQ I D NO 212), EV1019-N25R-Bi 2 (SEQID

NGO, ab3)2, AV ¥b-RO54P SE@dIIEb -R@ WISH), and/or are cross-blocked

5 E : N
e ?gs”zng%ﬂi%é BEAJemtone afanftgcies bRy 58 Ab T A6 B,
E\A119E9A53~‘7 QAY-6EALLID, ARL, 263) AbEVINES; 3%71@ BI2N( 26@ | Ab-P,
219), EV1019- S27A( SE% D NO. 220} and
E\NDQB AR pARS, AbSEGAPY, M- VoW, Al &o‘h‘%leﬁbdéb bnk6s Ab-
°f1 8t ng. %3”?\%”&4 Nb-24, 246,35t ADQ gyAﬁ%oa,%' RN 86, Ab-67,
men 8 nprises t chai n
E\Allﬂw ﬂi—OSAij)GAbGHE(AH D4 NCB-72.340D- 76;’:1311111 AbJ9I aid/o b Flock

cted fro roup cor15| stjng of
E\Bii {@1 %P 5“[‘1‘? | 3 gslltgasedassgy (i gve BY1SE. Rguirplizing
(E@l%%lhgaé\&?t) 2R3 br ﬁéﬂ%% wfneEﬂ(]ét éo‘?ﬁ&?n I\Igld}%SZM)

Wt or i gi nal - cons {ant

%&%;yﬁéﬁﬁg)t@g %@68%@%?&%&%% “(lt%l;thhe [gcope of

EOhYeMAmGE Bled HaSEQRbIInMEotZddRequdnddHthat Meat 16asitI%,[36%,
| D._NO

ST 33k SR S0t PETBr Y0950, 61000, REBEY Beoo% 6ot
Sl apéliRieoliic thdadifd 4 Publble €odhotaglast cne st

N@ntiRddigs ABA,@Ab-8; 827 NbBT . 2ind SH@re¢iD thid@ncdd&d WISE binding agents

OS5 PlEK S TR, o Jeop G BTN RE  fobBy A TGH AB-D,
SAWAEBAB-K A6 RoNP ABZ 1Ab-JI AbSoRp-eMAsdUaBLE, 86-0,eb-p,

|nvent|on the anti body or anti nb|n|n fra ment’

t HelrQoAbcRvibb-iSs Ad-Tvab b by Vot Am(m - Ageds, Ab-

f t
SRR 7o ey A, S PR
20¢h-69, E\mmbwn Bb-123A0-74) A¥Y75,20876, nd1408-9-twtwWBIE] and/or are
(SEQ I D NO. 204 EV1019-w ori gi nal - constant (SEQ I

NErosshinckeg{rop bindpng do WESE pyrtieast onmyt a@\l?ﬂzélngmzésész
| Y4 E
o RO B B AP A PCA R DB AR D A, AN,

N@b-Q18p;P, Alt-Q] 9bNR5AbS, Ab(BEQ)-IlDANlGV AU-W, Ab-X, Ab-1, Ab-13,
EV1019- N25R (SEQ I D NGO 212), EV1019-N25R-BlI2 (SEQ ID
NG 213), EV1019- N25Q (SEQ I D NO 214),

EV1019- N25Q-BI 2 (SEQ I D NO 2b5), EV1019-S27N (SEQ ID
NO 216), EV1019-S27N-Bl2 (SEQ ID NO 217),

EV1019- S27G (SEQ I D NGO 218), EVIA 9-S27GBI2 (SEQ ID
NG 219), EVI 019-S27A (SEQ I D NGO 220) and EV1019-
S27A-Bl 2 (SEQ ID NO 221). In sone enbodi nents of the



t hereof conprises the heavy chain, EV1019-ClO5M I gQ&
(SEQ ID NO 240), and a light chain selected fromthe

w@e@ap7eaensi sting of: EV1I019-wt-original (SEQ PCI/BE2008/012987

202), EV1019-wt-Bl (SEQ ID NGO 203), EV1019-wt-BI2
(SEQ ID NO 204), EV1019- wt-original-constant (SEQ ID
NO 205), EV1019-N25S (SEQ ID NGO 206), EV1019-

N25S-Bl 2 (SEQ I D NO 207), EV1019- N25G (SEQ | D NO

2@@31§DA@9§ %GAE\;”@A%QMAsDbrz%l @Q%E@b%ﬂ%gégz ,Ag%rqs, Ab-

D 12 .
N.E\ﬁéo%%sc%@%gév gﬁg kQ/SxBQO A%@DA%AQ?B??W% nd AR hd/or

9- cm@@ckltne (@E@dry)efﬂezct oz 1761)SE M@ﬂgaassﬂmx GEQa WISHO,
A BT R RAR AR itk o SR s
S o A R e e
angs v (RE e:ABAH 18 SYHikH QBinB%%A%@HgGEh dhar a&&fﬁgam%bﬁss

the heavy chain, EV1019
arbinding,icghte dh@rmm;‘élbe'cnne of brcbmry Isbllbmdhepant OSIsg sbnvugltlonal

(é%%\%}%l iy 0“19 yoal fésswg (%B%gogéé.r% N@’&%%‘Q‘ Acad Sci.

EWI%MM(IQIW |OHB sﬁﬁé&%ﬂd&hc{n%@daﬁ?c PRE@I A core Blosensor
EV1019- N255 ( SEQ | EV1019- N25% Bl 2 ( SEQ

Ndiiscatapyay, B\ fpr mgf@e(@@qrgep@ang@ 83rget molecules are

E A% 2105 BRpadl) R H BT R Ring

E\dléhb: 2 Rell IEQghha Nﬁimgla)he 1Ei(ﬂ&ﬂlﬁzdﬁ2t§i%e8b&uf§ﬂﬁ loEal
213) EV1019 N25Qé} Q ID NO .214), EV1019- N25Q BI 2
$@°@the exphgngespgading 1o aohagee sropP » Whighy can be

X385l S R Bl

EVIHe ¥8te ST ¢hanSEQK tHo MR sig@d))canbe aarmﬁao F2cldafpaer:SEQ

I D ., 221 I { d h
RPN (s P EIBHOR MO g F g ADAteS ORI PeB AefigBThe
t hgidepihY sl giFeékRd Spfatdire %ﬁlﬁ%@ﬁ dor&ht By Pgs%g)e g.,

and a |ight chal n sel ected fromthe group consi Sting
of WoHiAtGr %9Cmce®ﬂ§eg|5rﬁa256(03ﬁ(;(ll9®3)&lo 202), EV1019-w - Bl
(SEQ ID NO 203), EV1019-wt-BI2 (SEQ I D NO 204),
Eao32] V\An(antlgod}aéecommg @rthe ()@E@thﬁ)/dﬂ@bn diMy)helong to any

%%’%‘?gi%%ﬁ\éﬁg *@é%@gé@f’) {g%ll\/ll?gg ?gABft ma %Ee%bltamed

E\ﬁ?&% ?I(’) ?@'ﬁgi\@/ ?1(')0%% ﬁﬁzﬁg{_ﬂdgl fg%x%%ﬁa: folwY. @@% 101”3]@55) %ﬁ’f—glahgnals

Ewiaaloinghers bgHOnpOimted wlagmou@\/m,ﬂwmaa@bﬁ ¢rftrirDdent,

EOoY: Bkl 2O SER G, 51 Bier Bliyies. Thepniibpdemay e an

NGhterhhfiYing Bl - 3% 4thdtbod of &ﬁ@)ddﬂ:sNdes@l:bZéd enerally in U.S.
EV1019- SZ?G (SEQ ID NO 218), EV1019-S27G BlI'2 (SEQ ID

N@ateny Byblicatiom No. 280440146888 AD- NO. 220) and

EV1019- S27A-Bl 2 (SEQ ID NO 221). In sone enbodi nents

of the invention, the antibody or antigen-binding

fragnent thereof conprises the heavy chain,

Ehatete@izatidn Ag@2s (SEQ | D NO 243), and a light chain

sel ected fromthe group consisting of: EVI O

9-[0(1136] | ginrthé n{eB8iQs IdBsdNBed BOR)n to@éﬁerh&— atibBlies 2EQrdiRg to the
19-wt - Bl 2 (SEQ.1.D NO., 204)

EV?L‘(S’S}QOWIB? é&ngélpe magipylatian of %Eeprcaﬁméb A0Ap:B, Ab-C, Ab-D,

EV1019- N25S (SEQ I D NO 206), EV1019-N25SBI2 (SEQ ID

NO 207), EV1019-N25G (SEQ ID NGO 208),

EV1019- N25G- Bl 2 (SEQ ID NO 209), EV1019-N25T (SEQ ID

NO 210), EV1019-N25T-BI2 (SEQ | D NO 211),

EV1019- N25R (SEQ I D NGO 212), EV1019-N25R-BlI2 (SEQ ID

NO 213), EV1019- N25Q (SEQ I D NO 214),

EV1019-N25Q Bl 2 (SEQ ID NO 215), EV1019-S27N (SEQ D

NGO 216), EV1019- 827N- Bl 2 (SEQ ID NO 217),

PN IA PN A LN LN 7 [ T~ 1 ~—~on o~ PN NN N PN N S N~ 1 I~



EV1019- S27G- Bl 2 (SEQ I D NO 219), EV1019-S27A(SEQ ID

NO 220) and EV1019- S27A-Bl2 (SEQ ID NO 221). In
waareoaniebdi mrents of the invention, the anti boRgT/G82008/012987

anti gen-bi ndi ng fragnment thereof conprises the heavy

chai n, EV1019- C105L-1g&4SP (SEQ I D NO 245), and a

Iight chain selected fromthe group consisting of:

EV1019 wt -original (SEQ I D NO 202), EV1019-wt-BlI (SEQ

WABEs GErARTh AP, APIEaPibARK: Sby AtEVa gioNNpED; Ab-P.

qgm@ ABGH)AL-EVABLY- AW&b&VZABSEQ\& P N9132%)16 Ab-
EVlOl steé E&I D NO 208), EV1019-N25G BI2 (5

NGS8, b33, Aby. R@Mb-@gg@ﬂ[& Abr602 AbY63, Ab-65, Ab- 66 Ab 67,

NI ASTEO R N B i T AR ity ABAPS CDRS o bl

E\ﬂﬂﬂ&vdﬂﬁ5®d/&5@dsﬁnf\ﬁ gichd Japp @vﬁ&l&s&j&&@ &&ﬁlab@b‘c@sél@m the
215), . EV1019- SZ?N(SE D NO  216),

9 @m@ fm@oglsser pindiug agents)i.c. aye0s éorstrmmrsgggbwdm affinity to

(SRS e s R ) WSty adey

| rcoanpdtitiomhindmgvassaygb MECYTSGE boelbbasad hssayyinches assays). a
variable region of a light chain may be conbined to
yield a Fab fragment that binds an antigen. Such
conmbi nation that retains the same or equival ent

argpiees Bimdify AGsakf i nity is useful for producing
various versions of antigen-binding fragnment, such as

Si ch

DL b AL A0S i g4 hing ST . g
cheptide arfd thenmatargl fobu bf hemah WIBEds adgéahmno adid glyzoprotein
shor lI}(lusua I erine, i S

ci ne n

kIFORIFTIRE £ gt OAEP&fdb}q’ﬁlt‘g/cgnée%P?%Bf Eeyraéaﬂnaﬁcwfrwdues
E\ﬁhﬁi&uﬁg&w cyhaﬂnes,w beBeve T4t VRIS Bhdshh srutaird Sidifir to
region of EM QO 8 light chain. In some enbodi ments,
t igevianilndesstibedsrysicing knoteroteimsy Thisatmcaralingludeshén addition to
li.ght chain arl nt th ntaj RS._one r
iy SRR Aol B e YoURk A o Y, Ao B PG RS s
S%%H%l@fhdﬂlﬁltm@bﬂthe%@ﬁs' ¢ Uyfined a¢apprRinateBgit amisd acids

heapy chai n ma be conbined wth a variabl e

19
re7é|ter106fof BHQ B HQ: |Qgﬁ9f ﬂlallnLoqpr? BAPBr QB BI§] vt ppyno acids
H“S’ﬁﬁg‘ﬁ E@bin‘a &P O B ro‘xﬂﬁatg ?Jbaéé‘dsaﬁﬂt’ 8"176%¢ SE ID

ain nmay be a arlant contal ns one or no
am'I(Dd dc1sdmdbtse:roalttha1r@pasumammamedns menmmawhbdelaypeposmons
u%e of the chain. In so enbodi nent s, é one otf
9 RIUF g HRRG Feids Sp1 °¥/>éﬁ“£lﬂ F %‘BP’&H rmgigal,pf the
Skge&yml(ﬁfgd variants thereof) may be conbined with
the light chain variable region EV1018-VL-w -ori gi nal

{430, g P T B AP B Rl O

E\fﬂagix&msHMeﬂysE@ng l1ﬂﬂﬁﬁent&#@t)easeE\iﬂlﬁlile‘ghky'ﬁgﬂ&Aas(pSE@nﬂ IysC,
350 @/1018 VH T97V (SEQ.1 D NO %;

TGN ESIQUSElsaVRe esgséflzemr@ﬁn atedo S segignces
| BnBihass Bd)varibyd BkiBary 'WI@%% (i REQXerP dMSmBred) Antibod
EVI018: VHE NO5O ( SEO 1D NG 355),  BEVI018- Vit NO3O- NI5T
( $EQe¢t[@rN@s %B)a,tedzthel@mmt]ig eﬂﬁeqtg)@ accessibility for proteolysis,

| Gt Rie PR SRR rdgeefid i pinesdapat; Y HIASH based

EVAQh8n WiSHYSIPLile ehitof) dodpeatios aRkay ewhs ferksared NO
359), EV1018- Vl-ll- N9 IEOI?H Ijéorl?gl na? osn}gt ant e( SEQ ID

NO 360), EV1018-VH N95K Igd@ -original-constant (SEQ
ID NO 361), EV1018-VH N95Q I g3 -original -constant
(SEQ I D NO 362), and EV1018- VH N93Q N95T | gd
-original-constant (SEQ I D NQ@1 363). In sone

enbodi nents, any one of the follow ng 1018 heavy chain
vari able regions (e.g., wild type and variants
thereof) may be conbined with the Iight chain variable
regi on, EV1018 VL - W - BI (SEQID NO 365) to form an

e " A NN A PNA PN NN




l'ight chain variable region selected fromthe group
consi sting of: EV1019-VL-wt (SEQ ID NO 184),

WEYDILD2¥3 - Bl (SEQ I D NO 185), EV1019- VL- N25SP(¢BERQ0DEN12987
NG 186), EV1019-VL-BI-N25S (SEQ I D NO 187),
EV1019- VL- N25G (SEQ I D NO 188), EV1019-VL-BI-N25G
(SEQ I D NGO 189), EV1019-VL-N25T (SEQ ID NGO 190),
EV1019- VL- Bl - N25T (SEQ I D NO 191), EV1019- VL- N25R

ST O3t e Sled LU 5o senlly o ooy

( SRAchied Nanak SBISE %’&&ﬁgf S’EQ&WNO@E@&% MAind 88ds 1 to 70,
EV1019- VL- Bl - S27N ID NO~ 197), EV1019- VL- S27G ( SEQ

| 10» 125a0d V10266 9F SBR 5762 @E@bls@t fiom theyolypeptide; this
(E\S%%%B%{@%%@f@@ed% UC é&?SHgﬂpglllurg L\)\%’SESZ?(f‘the protein

anhaybdisbiared HngPL@fo’ﬁbﬂbnﬂfonE\ﬂQs'l-ergrﬁ@{fﬁf thBﬁmhﬂ@gemc portion
heavy chai n_vari abl e re%ﬁ¢1 EV1019- VH C105G ( SE
c

Nt thegystipg nef qfibgman Whhcorapiising aminagcids Hetodd @ad 127 to

10 SN 00 9 AR ol R B o

( SEX: Hi3ulfide bbB6 petwiew AfrBnd/Acidl € NABBCESER) 4 dishifide bS] ,

19- VL-N25G 8 VL- Bl - N25G
(E\s%%V?eB Ao f%'é§ %&g&%}%s%%@@ gtyveamppino acids C3
EVGhA 197, Wie iBlmd¥on nic Qldlﬂnﬁpha\;legzgt)leaSWAQt e d\ilgl;lffde bonds
(SEQ 1D NGO 192) 1019- VL= Bl - N25R (SEQ | D NO 19

e munum&gx(csm@wmhamaﬂ) thrmlsalﬁdvbomls I\I25Q
(SEQ ID NO 195), EV1019-VL-S27N (SEQ ID NO 196),

EM00I37] VL ABbthS hg1BER daledND56.1 SBhisistEvasRABal L o RRAGHBEQ

IE@%“%@%@U%??@/ fﬁ% i %Eédgwgsgm%gg@%%gsﬁﬂl to 70,

( SBQ th P26(@ndA91 o 208 0B SE® IWTQ@O' Q'X?@ﬁ&entaﬁ‘om the ;t)ol}e'peptlde, this

anti gen- bi ndi ng fragnent of EM O 9 conpri ses

h a@lypephdd may &e iohtiredrhydfryptic digdstion oOhivhICWISESaridSBE protein

t Pt o0 Hes T B G BRlingH B, T eSSk fRpifossRigaorion
18#)he E¥tiRd Rnoflof Buma®ERAIHY rlsl amine 491 \b- 1&25551 127 to

(SE ID NO 186), EV1019-VL- N25S (SEQ I D NO 187
Y0 SEQ Fp 5 ©: (ZSEQeTeDl el gergvpglj[gm\ggnmnsp&g@cast one

@?Q@E%Mﬁ&%ﬁéﬂﬂ RS 5t G P 15, Bl bond

( Bevden aNtho 28a3 C2EMATIE ahdl (Bla-dIRBRIE BiQ bbvBN ardi®d)acids C3
9-VL- N25Q (SEQ I D.NO. 194), EV1019- VL- BI - N25 <(i SEQ
3@ 7; {hgsimmyhgpenis portiasompy hayecyt lggsiieyo aiyfsse disulfide bonds;

Iaé*’%%‘% g %%B‘“"g G oy Mk AP hlee AR YA SY TG (SEQ
( E@%%E)VkB§g %ﬁfﬁ’% i A e’é’og% fsa négg‘@%%gﬁ&n%fb‘?&ﬁﬁg to certain

sone
arepitgpss-abienidiengedfbyegyBRicbreobased/! hlﬁnalﬂwsmepﬁc&se;ﬁﬂbpe
heavy chain variabl e region VH d 05A E
| ﬁometlti@rsgmgmg a§say} g Frichpathe av%qugw BroiRRbaied ¥ *b@@ &gitope
fr
tQBbE&%dg%%éﬂﬁ&%&%%ﬁé magwﬂt sau§¥t"eQ§':9 %brﬁ@tbxﬁcﬁvg @%Qhe
( 8BGbddy. NChe ab8iBpdy E\mawepassecaomb@@ﬁuol arhsurfR’e) After

VL- N25 S 188 EV1019- VL- Bl - N25
(Egé“cfﬁpbormate Tg%ét %w%gm%ed@d PHiEPT ‘i‘?}B?e,“%VC
EWLQ8

MlesBbtidgal (SEQ ID NO 191), EVIA 9-VL- N25R
(SEQ ID NO 192), EV1019-VL-BI-N25R (SEQ ID NO 193),
EVIA 9-VL-N25Q (SEQ I D NO 194), EV1019-VL-BI-N25Q
(SEQ ID NGO 195), EV1019-VL-S27N (SEQ ID NGO 196),
EMIA 9-VL-BI-S27N(SEQ I D NO 197), EV1019-VL-S27G
(SEQ I D NO 198), EV1019-VL-BI-S27G (SEQ ID NO 199),
EV1019- VL- S27A (SEQ I D NO 202), EV1019-VL-BI-S27A
(SEQ ID NO 201). In sone enbodi nents, an
anti gen-bi ndi ng fragnment of EV101 9 conprises the
heavy chain variable region, EM A 9-VH C105T (SEQ ID
NO 156) and a Ilght cha| n varl abl e reg| on sel ect ed

A PNA PN N S N~ 1 I~ 1~



In sone enbodi nents, an antigen-binding fragnment of
EVI 0 19 conprises the heavy chain variable region,
wEDIL2YH C 105M (SEQ I D NO 157) and a | i ght PCITEB2008/012987
vari abl e region selected fromthe group consisting of:
EV1019-VL-wt (SEQ ID NGO 184), EV1019-VL-BlI (SEQ ID
NO 185), EV1019-VL-N25S (SEQ I D NO 186),
EV1019- VL-BI - N25S (SEQ I D NO 187), EV1019- VL- N25G
E@E@I{?? N8 %ﬁ% .EV1019- VL- Bl - N25G (SEQ I D NO 189),
VLTS & 190), EV1019-VL-BI-N25T
QC))WD NQ 191), EVI1019-VL-N25R (SEQ | D NO 192?s
] v The texps reresi=blorcky’s Negosst Blopkede\and {'oroge-blesking” are

eoToL Rt sy Bet) R SRt bR PP giae

| gt to IetENfereBuitiOthe-buidi®? 3fth&E@tibBdikOpr Bid@jng agents to WISE
EV1019- VL- Bl - S27G (SEQ I D NO 199), EV1019-VL-S27A

( $60141D %e gﬂ@:)t ,to EAHiEHL8h MititBHy Sg at%ﬁﬁﬁd]icr@ dyent 2 @El)e to
In some enbodi nents, _an anti gen- bi I.Nn ragment of
Evnterfers Widhihiei tinding gEanpshgryo 3%911% avgmegeép@ ‘%é*’dh"dﬁt can be said
EVYd Qods Vﬁcﬁ%@é&d&g tﬁcqén t10]'15§%||1 Bt @nlih&bsif %1 pet}tl_on
var i abl e reglion se€l ecte rom the group consisting of:
E\bﬂl@:ﬁ@g WMsayg. Qlﬁfp@dlwlw siigb)e quautittiVe VSsaBIusegsSiEQalcﬁ,‘re

85) . .EV1019- VL- {SEQfJ D NO 186
E\Vi o)fhigh cap RIEagIEE e|ezs &%efﬁctloewélfg syifaggrigsmon
( $EQ@nhiReNEhnb @&9&%{1}(&5@ nARLE Ve FEes U I\%a&@ uses an
EV1019- VL- N25T (SEQ I D NO  190), EV1019- VL- Bl -
( ﬁ@smm ammych P& gre\donyR s oy BRtgeemanithodier other

9- VL - D .NO EV1019- VL- N25Q
st ipdes 4kt bR B, (20 1D NG 205)
EV1019 VL- S27N (SEQ I D NO 196), EV1019- VL- Bl - S27N( SEQ
ID NO 197), EV1019-VL-S27G (SEQ I D NO
198), EV1019- VL- Bl - S27G (SEQ I D NO  199),
E\ﬁemew_ ssBlackingssay NO 200), EVI O 9- VL- Bl - S27A
(SEQ I D NO 201). In sonme enbodi nents, an
ar{W - bThelfallywing gensrallyodesenibesa sugable Bingose gssen éor

h ; : _ o
NP VAt AR Y AR B Peapavre
f r@m@%l@kﬁmwmgsﬁol th¢ ménncﬁvn%ﬂoi&eMnc(esa@;ane NC@nhade
184), EV1019-VL- Bl Q ID NO ,185), EV1019-VL- N25S

( $e&ye pntkadiesghyt it E\}ibqumclgpd Nzﬂs@e(aém 93 becysed gipth any of

( lg? | Bgﬁé‘l‘\!ﬁﬁgg‘%%égﬁ@g\k&@ﬁ %é% s h;‘g’ﬁl 1@%§e’qample the

E\Rifd®e $00®lis bpddated SiEln¢ DithGhe i@a)factiniB técovimeiRaRons.
(SEQ ID NO 192), EV1019-VL-BI-N25R (SEQ I D NO 193),
EVOOLSB] VL ThiZSR dnSicedss BlddRinglfday, \H\SB)ﬂs%MbleBko NZDMD Biacore
(SEQ ID NGO 195), . EV1019-VL- S27N ( SEQ | NQ.  196)
Evhiprusing stpppdacd mmup@me@m to @mﬁi@a \Wlsgzmtquw

SRSl oo

( @EfQunDihiCpivaddasily iasasartblerievald d)ﬁbmdmg but thatistreasiily Bhturable
resEnt i nvention .i ncl udes _full (ﬁngt h anti - hGwW CSF
artYi BoEPUEI GRS &f feShRRER PeBetEF Ry por t | ons, or

portions of anti-hGw CSF anti bodi es, when t
kllﬂQi]s‘”cl)f Theapuibadiesieaned d and FHdo §aﬁ§efseﬁéor their ability

The Eﬁf 95ﬁnc RLSPSHLL ik nﬁ%c?] %gﬂdéégéﬂ%ng‘x‘ﬁcflhr rafi§ %F f)iéle ing sites in

anti at recogni zes are also inc
t hesupabis (buffer wowezerte dre. teSEmeixtuae.i Wheorslcolfating ¢he concentrations

oo GGt Breisims Taster v e ptah et Bt Bsetiel o be the

description, but the described features nay be
substituted or converted in the technology field
wi t hout departing fromthe scqgpe of the

i nvention.Nanely, in the scope of the present
invention, the follow ng anti bodies or its antigen
bi ndi ng portions are included: (1) the full length
antlbody and |ts antlgen b|nd|ng portlon (II) a

Y " o g, g,



When a specific antibody or its antigen binding

portion produced by the above nethod is applied based
woeoan7d2¢nst one anmi no aci d sequence sel ect ed PCDES100$012987

each group consisting of SEQ ID NGs: 4-9, or 330-335

descri bed herein, the antibody or its 5 antigen

bi nding portion is also incorporated in the present

invention. Listing of the antibody variants The Tabl es

provi ded bel ow, proyi.de | f useful antjbody . ..

e HEieholesaler Pisighe Al WerapitbdeOgited oy Hhe Bimb s WS binding
anhkdedimsantapect i vely. 0 TableA: List of Heavy

Chai n and Li ght Chaln Vari ants and Vari abl e Regi ons

AV b o A Rl AP e TR Lo i

U. eﬁoug}r oveadibnsaturdgephé bmtlnrgmtbbfor(ﬁ}idt @Adbe3 7on the IVEISE
hbv r 21 07 ich i or por at ed

P ot arie oGgie phip. | RGEFPeXie m@?}mﬁum Yejagthe
' Ssaﬂl% ne1a! donceifidtidadona bﬁﬂ?ﬁ’néjﬁ‘éé?é) Qﬂd’fﬁﬁt c&l{ceﬁt’fﬁtkﬁ‘t would
connective tissue as part of the healing process and
i nEpioalbsbebetiveerr £680gad 16 mgyompolanton Ehiodingisite basik)r osi s

is a grievous problemthat has few therapeutic

oﬂﬂObtﬁ Sé}ﬂﬁﬁ}: sﬂyébhmrﬂtainhgcanﬁbmiyn&h glope ahé amsboaly B *
|caII nt r. I or of key functions and

e lsn P | Anibody A tl&é)&é 0 thesa ppRyripTs shopld

S afelif tiRGanfeVsilffep smlr Aothe QQH& ebrteeﬂ@atwnoets% %@x@gt thix.

expressed primarily in the kidney, |ungs and _

eFIbb Il LRI Rix &é@e&&& ngg rcto teﬁ QE&H nggtad the

ki'dneys have norna ction mever en C
t dotdbareburp of bining feoprdey. he blap ibthen michtet & slchur waeasio

GTEBPY 1 bouba gt sty Hick damasips Biecdurs Aoy NgP: Zveically
althis 1:;]donerI tPea'ttHﬁ@l?et chig Qe MNPHYII for Gb]s@&ér)ds 70- 79)

In the UUO nodel ;] there is nuch ess fibrosis in the

0BRSSO P B D RIALESIEE, RVl

preested sexdaderamd ekgpamegntaf bnfdnm)ret:hlelbd alhe ehip isragauetreated to
Ecadherin. .In.a Cisplatin del, for. kidn nj uy
WraRotL Lot R bired SR prlbout fomteing %cﬁﬁbb Wik y

and reduced nortality (Tanaka et a

| APQH4A%t | Dhmsoludrmpicantisady Ré alansis Q’éﬂlpé?ﬁeitw%‘thé BEISE-coated
2 0 ka USAG | KO
nggét“ﬁﬁ@é %ree@&wﬂﬁggég §ﬁﬁ 'n?Lge gﬁeadouble

k t 1=} had SI ni_f.i cant S t ei urla
dg@@%@ged PR en‘gns a)grfetlcra gﬁgfl%glog ?hs’g“‘?e téb(t o] ‘?h%nd
CahdbadyKS> s rftﬁt Wllt:lhaféa' ANASE tlgesien offthe ﬁmtﬁﬁg@f ¢ath agtbody
USAG 1+/ +, - m ce alreaq%hshomed severe

prdteainassed; awm th L&Feﬁgf% alge; {fithpgctyel rgpsded binding of the
b
DFRLREL SRS e A O o0 cross

1-blockirid(davh other. m ce devel oped end- stage renal

di sease, while double KO m ce showed significantly
pPresEs1y edThe) & gdnentld @’Gss%lbbklhg ety offies ﬂ)ﬂidﬁhﬁg &gt
changes. Abstract TH FCO59 2008 ASN neetin [ 0004]
Tﬁé‘é%d’@att‘a tlseugg@gtontlh gre whish i higd 19eWASE @ggte@beve Bfacore

Ial(érnéstg elgi asE%n&.ttc rtn dg@ﬂgglgerka}s%w é@&%r@ﬁw\é@ bfa second

erahtlbcﬁiydﬂ'\oelh&rmmng agent of thadowmdon theyrecdrdedibinding is between

agﬁ/*vt’tdfﬁ E‘%@@m’g A’htﬁ?t” af e élggiﬁr?%é't%gr%{% t}g@gcwi@caﬂy

provi de therapeutic beneflt to preserve ki dney
functi on under pathol ogical conditions associated with
various fibrotic diseases. [QQ05] The present

i nventors denonstrate it is possible to treat |ung and
ki dney di sorders associated with danage and repair

i ncluding fibrosis and organ dysfunction using binding
agent s that t ar get MVSE BRIEF SUNNARY OF THE

R /R =1 /7~ 1 AN ST ~ o o o o " o N 1



identified as the cystine knot domain, and binding

agents which specifically bind to that regi on. [0009]
wab@oreenti on rel ates to binding agents, suchP@®US2008/012987

anti bodi es, that specifically bind to WSE. The

bi ndi ng agents can be characterized by their ability

to cross-block the binding of at | east one anti body

di scl osed herein to WSE and/or to be cross-bl ocked

fr.om Dbi t.0 of sai danti bodies...
R bared vt s B REife GuniBusy hesrgtiel Biiding, and
| NHERtspOATiEAT) B¥tweePP0%RAR AL (d 2. emo/byo 59 bl miak M9
pattern to human W SE éﬁ;tldes ih a human” W SE pepti de
ephwpfecaé bindeng (as st detmandrapore)gd yhagvaiangibodise dr hindérigagents
[09%8L1 tggrtain enbodi nents, the invention rel ates

bin |ng agents such as antibodies t hat inhibit W SE

d t hat t
ai@iiiilﬁi 35 Pipiats 3y A EBGE g Srimesshiseh Getpamine i
| lﬂﬂiﬁﬁodlékbﬁ@th@iyiﬁndlhg \égén@%sﬁgﬁkk eadH‘otﬁgxddctclei%% fohtRe

i nvention relates to i ndi n agents that inhib
prl@t’@iti@m iQn sapd Qq¢a$lgnaas@“@@¢1@it aemlbwilieh ox/atilcnbngdmg agents may

RSB O A A A

g | L&Hﬂlyid)wu@hhd:ri th8 rel8Rti bafiengERnOWaS P Ys mhsl&ld?o.r destroyed by
ﬁnsplantation and ot her renal diseases involving

eaynlingite theghip)n dp sudheeases @owsrhloskiag cam e depmpined using a
t t
t REeqeNBRIGERE WISES 7 ckétnpll Al AOBRL BbOR WISED 1R Vs
[ ipalemsfonmtl arcangdHasbantibody svou bk tee ddmpm«:ltte dhedBacod@ chip and

er fi.brosi or proteinyria jnclydin ut, .not
h‘i g Higy t%ﬁggié@@ be passerl OFLth] aﬁ@gﬁ itieghipand
C rUaﬁﬂlké‘d 5 ih@%ﬁfﬂls Bﬁfﬂ%d&p AHYorods B SRR Urfal R WONAHY carried

brosi s,” cardi onyopat hy, glaucoma (| ens cel
f ldmlit ggcst)albm destrered ddovm ekedpt that afieramick yhiplmgeneration cycle,

R SneE R IR s L B e bleq s ALY moifigay conted

blsﬁﬁﬁa&g Iagaaitionay t SQnipRY giveh Ldihg W-iefmdRl Byd- ﬁ? géd'WOKE, C-
nmetastasi s and /or cancer progression. [0011] I'n other

ertpyarinaidhisJagged VIS eonld aliernatival e Be peedpifvgihagmergeyaripus

e A0 00 SIS 0 5 o

i nisedhfareocH a ctolseblorckir@taaalysﬂ (pgr HAttag pathygneipHddmtibodies;
sfructs S| ree or .four polypeptide
£ Pk s with AR LoD Sntbties Piows tas with e HgHD.

representing a core region of the cystine-knot of

W SE, and anti bodi es capabl e of specifically binding

t her et o. &OOlS In one enbodi ment, the invention

r dilwadinsedCrasstidoeking Asttyai ni ng epitopes suitable for
use as i munogens for generating, in mammals, binding
aqemsai stibhfdbvang ptredalbsdeseniadsiaa EIfISHA a*ssi:iyn‘@)r determining

cificall in cert nb di ments th
Vﬁiﬁ o a8 gt S vt e et SRS G SR cremoiockg or i
A bf #bbsibloBkinb hEQraing/ 1@thel ilvahtiva: [FBPddvehidnce, reference
ano her enbodi ment, the invention relates to a
C omde td ove dnsibodies.diut itrigilldre mrqcmythgptéxc jaggay chnbe used
|t|on | stered to an
Eia'imy ?r}‘ii}é g%lr%r%cr?sgi 8RS ? g ezie Bm ypepti de
haV|ng t he am no aC|d sequence sel ected fromthe group
consisting of SEQID NO 2, 4, 6, and 8. [0015] In
ot her enbodi nents, the invention also relates to a
conmposition for eliciting an anti body specific for
W SE when the conposition is admnistered to an
ani mal, the conposition conpr4ssing at | east one
pol ypepti de consisting essentially of the amno acid
sequence of human, nouse, rat or cynonol gus W SE ( SEQ
ID NOs: 2, 4, 6, or 8). [0016] In a specific
enbodinent t he |nvent|on also relates to polypeptide

o s R oy .



[0020] (c) a disulfide bond between am no acids C3 and
C7; [0021] the inmmunogenic portion may have at | east

wao wm9nfo2shese di sul fide bonds; and the i nmunogeai/vsS2008/012987
portion may have all three disulfide bonds. [0022] In
one enbodi nent, the invention relates to a nmethod of
generating an antibody capable of specifically binding
to W SE, corrpriS| ng: (a) inmunizing an ani mal vvlth a

SRR 3o Serads TR W BB b erabun iR gnibody
andgarddnkthe 412U 2R EITER 1315 SNga eﬁzﬁeﬁo aH{UéMPgﬁ%éegSnd,

having am no acids 24-206 o
pqw}mxaﬂy detsasblovlsingrant- WS Elantibodp ﬁ)saaddfed 8E@1uﬁmn\me 8ot bound

b e R R PR X AR apotS VSt s Efbedehea R me

bl ddﬁteﬂ&nﬁ@o@ﬁld thBlaRiibddydinsbRitibh ebRgéte ffbr BiRding lof YheAimited
W SE. %Xél% I n addi tional enbodi ments, the invention

al rsmlbeé &S Ermolgcwles. Bk plitege weshadi tagerapveMISE dbit has not
gg%%? Ibguﬁ)c{ b)$ %%;:Jogieﬁ%l 1%0(%’9 gllntn %lstoorelirvl\!)\%E[lﬁtsggonrgftsoqggon phase

C aiipidedy hpwell asrpiiy Samplegestipihedbetivot t-h@@@&iiidl,’l kd1@tion phase
f r a%rrent of WSE or a derivative thereof;

Anfibedy s WABE. fihgmanat efhawad: WiSkgis hgn ringaﬂusﬁdi yHing an

c

bia%ﬁ}%%ﬁ%%wgﬁ A0 PRI i SBRRLR UEAH i o cros
Wisack 1he @adt]:d hmMadnthélrbM| qaest asdedrdfase nmthe mlmmer of WISE
further r es to.a net hod ec

P EEsS (P ees gty cn e ke (¢ Drenting oL NISE
Ofm&l%}uIG%taﬁﬁk icBskell BRI QMibhR] inSRERbEndd (‘ithh@ second, solution
po ypepti de consisting essentially of a polypeptide

hephasgy antbarty. aci ds 24 to 206 of SEQ ID NO 2, a

pol ypepti de having am no acids 24 to 206 of SEQ I D NO
4 [Oaliﬁ}l y eistasshy ikdesanipedin moreaddtaib fuzthet belﬁ@ﬁ”ooAbSE,Q\b C

-85 Reies BbEAIE A FRenE BF Rousepbiized antbody,

Cqml ¥tell OnfPthEnRek We el BN A2Rhicb 2Rt vAeh tHaSlates are blocked
pol ypeptide; and (b) detecting t he presence or absence

of withe seitabb bleckingeokitian tmmnpne@etmesmf:lﬁclmmhogpf mrgents that
|nd|c estatth oI0|caI e Co

i usbll capdh A xR ERep G IS Med ~aefld BOELISA
i rpmetsu@nthﬁome mdleSoPAPE! WISE ®indigd Siedsipafwal agditileddt Bfold

anti body in a biol o%:cal sanpl e, conprising the steps
ofhighgy tasvthe salespfish AdeSE@msiamg Sanihas weire Hised, per well,

t knot t
AR R R R | O a1 | oving 2 conpl ex

(395§54T oo FTIE TR Hien e RR R W 6 kS o R el ‘é’ﬁﬂ are at

wWheise R f-foldgoweehan @ mblek BEABONTWISE tblﬁdmg%tt@ssmbh@&retdaed for
bi ol ogi cal sanple contains an anti-WSE anti bod

[ coawpg eashaegll diellosying diswitabl e incubtionpesiad |tlemELIe‘lyAap1@se is

5,0 5 PR O U050 AL I i
Alzpedficaly hundlbyGhe édiatal aIAbV\HSE/HnﬂEod)A@n this éebsebkb AD- the

ﬁga%kgr%@ig%_fléj thgﬁ?-si?v%éq%n@gﬁgtt)lﬁ?s’ig@%g_ gfmAc%ég wepib _wl?’th the
p rc%%f%ﬂ anwhﬂﬁﬁ‘ﬁﬁs &5 odi-A®, rHeéondt Reutiod ﬁﬂx@%&oﬁﬁlb'bﬁif fihQhis case

biI'ndi ng agent, Such as an a
c rfbls 8) bWVESK duftheonly k. mg WISHtandSHEE dwtectufn reagentso dies
Ab-1, Ab-13, Ab-16, Ab-1 8, Ab-23, Ab-24, Ab-28,
Ab- 29, Ab-48, Ab- 60, Ab-63, Ab-65, Ab-66, Ab-67,
Ab-69, Ab-7, Ab-70, Ab-72, Ab-74, Ab-75, Ab- 76, and
Ab-9 to a WSE protein. [00274¢ The W SE bi ndi ng agent

may al so be cross-blocked frombinding to WSE by at
| east one of antibodies Ab-A Ab-B, Ab-C, Ab-D, Ab-E,
Ab-F, Ab-G Ab-H, Ab-1, Ab-J, Ab-K Ab-L, Ab-M Ab-N,
Ab-O Ab-P, Ab-Q Ab-R Ab-S, Ab-T, Ab-U, Ab-V Ab-W



Ab-28, ADb-29, ADb-48, Ab-60, Ab-63, Ab-65, Ab-66,

Ab- 67, Ab-69, Ab-7, Ab-70, Ab-72, Ab-74, Ab-75, Ab-76,
w@e@sm2® [ 0029] In yet other enbodi ments, thRCT/US2008/012987

invention relates to a binding agent, such as an

i.sol ated anti body that exhibits a simlar binding

pattern to human W SE peptides in a "human W SE

pepti de epitope conpetition binding assay"” as that

m%ﬁivfggzg@f%glpﬁéqg{l ?%BLE%};% i)s};i’etﬁggc_l g%ﬂgg?g%laf ;\lﬁf’;\’l%,eé ,L(bwgl’ls with

At oofR Ry Y e 955 siopT soliqfpha wfibey buter

AleriB(i.eAbo 3&;ondisolufidn phise2Btibady) 2WISBland 3YISAbd@estion reagents.

=6 - 65, Ab-66,. Ab- 67, -69, Ab-7, - 70, .
ADTHELIREE ey i b4Bimag il andy Sords 40 Pa B ggsitive
andoneMyigndat RAstBdimeCheiback eudd fgnaent t hereof , may
be a pol ycl onal anti body, a nonoclonal antibody, a

hyges7ed T8Y bR ar@fabid Q@FI ég%ﬂlﬁ@é}gl?ﬁh differefit %ﬁlﬁlﬁers ibetween

anti body. [0030] The i1 nven still” further relates

t AbrAranchdbrB for WISatreswiting fremdhe chmi¢eont whinl aftitodytto aise as

di,sease. or disord in ma i an _subj ect .which.

o RERFing aphbSRLAR wbiEn fo UEHAVh HtRa Lot V) Gifibody, the

t f&@ésfmﬂéki@as%?aﬂéﬁds% béPurfinitvo\b2Fatd i Npfor@a®DRWhere the first
sufficient to decrease synptons associated with the

diansbedy is thiantiiody tias isenated qrarthsi EFldSAgplageand second antibody

c i o QF == bi ndi fragmen

¢ R sl SRt AR My Rl Ko b A E berg g fistand
s pecorfd anzibbyly biendvdrsediurmating Hid sohkhwnant i bodi es of the
invention are characterized by their ability to

cross-bl ock the binding of at |east one anti body

di scl osed herein to human W SE and/or to be

CrOSFBRleaNREafifHBnARY ng human W SE by at |east one
ant i body di scl osed herein. The invention al so provides

{ QBT > OMCPE: BT SupEtpr Aty AT HepdtD p P e ed fptempine
a wedther BB Hipmssmyan modslaie Wins sigpalingl dehe dctivatidn ofdi Cley
t, h ' hat ifical]y. bi t
et Sernedt MM PELS TS eaRbe inaerdsn Qe
f raadbsERud WiSenalldBindhéds lgl%tchlt?gculﬁg 131

&Jg_rﬂe%ﬁum )
132, 33,_135, '136, 137,.1 9, 140, 141, 43, 144, 145,
1 4differen@ationgoedinmior bys@dingEIogd®ss WisGuch 8y Wrts8, 159,

1 164 168,.170 1, 173, 174, 175, 177 78,
1 FgeonBiand BISE pieindegived fom g 1 orpighmipli cefpn
19%3se-488endd@by inhibit WhoSigndif indA¢3 T84, SPO&11s205, 206,
207, 209, 210, 2 11, 21%, 214, 215, 217, 218, 219,

2 56015&3 2, LadiforasedzsayS 20vialkd MC349-E14SPF cdilis piza%gd info>4
235, 237, 238, 239, "241, 242, 243, 245, 246, 247, 249,
230]tuzFask 25 8xpaRsien nxslHym 2 When2b8celps@e c@flyentdzy aR63,
273, 274, 275,..277, 278 and.279,. and vari.ants.thereqf.
C Sivpsplat oA Seuoh CxnBth B e Bk Bp el id 6 R e
C QN¥x@ ARy all eRpahsidh ek diemagRMove AR képlatdd STEF0GHRS freshly
sequences sel ected fromthe groups consisting of: CDR

s dierarrcediffgfentipion mediom. 123, 124, and 125; CDR
sequences of SEQ ID NGs: 127, 128, and 129; CDR

s 400kt e sHelf o§E@ diffend@tiatiammedit8(S0amdwas@plaGBRwith freshly
S EAAREEG i Grenaton BNl ovpAgten i it 1M dagppeser ive days
S & dEfs &t abion SN uNGS repldced wiftftes@mtsahddles in the fresh
CDRsequences of SEQ ID . 147, 148, and 149; CDR
sequences of SEQ ID NGs: 151, 152, and 153; CDR
sequences of SEQ I D NGs: 155, 156, and 157; CDR
sequences of SEQ I D NGs: 158,47159, and 160; CDR
sequences of SEQ ID NOs: 161, 162, and 163; CDR
sequences of SEQ ID NGs: 164, 165, and 166; CDR
sequences of SEQ ID NGs: 167, 168, and 169; CDR
sequences of SEQ ID NGs: 170, 171, and 172; CDR

o o Y N~ 1 A 1~ A =~ A — - P —



241, 242, and 243; CDR sequences of SEQ ID NGs: 245,

246, and 247; CDR sequences of SEQ I D NGs: 249, 250,
w@e@IAFR43 CDR sequences of SEQ I D NOs: 253, 25BCT/HS2H08/012987

255; CDR sequences of SEQ I D NGs: 257, 258, and 259;

CDR sequences of SEQ ID NGs: 261, 262 and 263; CDR

sequences of SEQ ID NGOs: 273, 274 and 275; or CDR

sequences of SEQ ID NGs: 277, 278 and 279. [0034] In

nmbodi t..th t | at
g‘ﬁﬁ?ﬁ&ﬁ | neng‘Hljm?‘P AR @*&m e TBes wedesn a ir(’d\‘?ﬁlttﬂ éncubate
g:}f@f"@& h6@8 SEfoké Hﬂ:lf@fase §gﬁlﬂ|a@: h@surédz 3Luch%f1ase §§g‘al]1% Pneasured

Yﬁ uences of
CDPOQ gefueyal @f metigEGonitesiing plags and aczdmam df 238l africk IgOR

f. SEQ | 135, 136 d 7;, CDR
S BN EBTn gy ot i bR ropsm orpgerefiy T plafesScosted and
S&qﬂ&ﬂ(f@ﬁ3@fnu§ﬁ& dtRodtempéridturd 4 l(ﬁﬂﬁl ofdiiferddR assay reagent

sequences of SEQ I D NGs: 147, 148, and 149 and CDR
s eiedded twace&slh andnjoe signa) wasyspturethesing Bumigprieter (LMAX,

S 7 and CDR

o QRRAEE B e SR i mpmecrfhs ififera,

sequences of SEQ ID NGs: 161, 162, andl163 and CDR

sequences of SEQ ID NGs: 164, 165, and 166; CDR

s SEQ I.D NOs: 167, 168, and 169 and CDR

53835 “'61‘1‘7@58’#[55‘1\1(@ 170, 171, and 172; CDR
jﬁM es.of SEQ ID NGs: 135, 136 and 137 and CDR

s e sInsFeasesan| variRps pargmatersiasaociafpdi withgor thpyrresult from,

LSRR8 S5 38 A PO 9 o

s euetestasg of WEHEbINdiNCagents3b orde3 6o aiedtlﬂ;&ﬁom”idndiﬁg agents that

S BN BendraBEOWISENGE Pra gt o 1Sesneatlc bl Sueipperameters

S GRIBMC OIS refal) Pl@n{%ﬁry thirkersld HAHEmd Ylom% markers of
sequences of SEQ 135, 136 and 137 and

saenbh pglgn(um}sm{glmo AN@ISEmtrall@@g bimdihgla@ent 1€Dﬁ'lned as one

ces of. SE : 36 _and 137 an
SSOURRE g3 R e AL e
s efpdedaain4dlf, idahy bhtabeter atsvoiatdBRitR N tHat festid R the

sequences of SEQ I D NGs: 197, 198, and 199; CDR
séHuwition Feret@vlmqqee‘ progstion. 38uding vigrtesling @rbe

S ERHERAEE SO BrREma g mElee rPethR) Con

sequences of SEQ ID NGs: 205, 206 and 207; CDR

sequences of SEQ I D NOs: 135, 136 and 137 and CDR

s uen s Ofd§ : 209, 2 10, and 2 11; CDR
gnﬁ? E@" erapgwlics1 36 and 137 and CDR

s ue SEQ | D NGs: 213, 214, and 215;
EMieSPWeE@Wd GQrRPOSIipnS aneygoKidy f@mpaﬁalgdm of the

siatscshs Gl i 8 o Ay R o

sélidnbesbel, ASEQ, Ab-GIOSb-IER 2Ah-1,24R2], A, 2231, ABR, Ab-N, Ab-

ST ARERo S AR AO-Rb T2 AR o3R8V ARa¥s SR cphr T, Ab-13, Ab-
SQEURBORS ABL235R@-34) A .S, A§L§9 A@ﬁsand 603 AbaeHd A% Ab-66,

se uences of SEQ I D NOs 230, and 231;
6?10%369)#/\18@(}’\“7 Q&I@}73.n3°5) 74;3@) ahdA 36, @ddAbEISRO human

S 235
ﬁ%@%ﬁ*gq%tﬁ%%aﬁ&waﬁ%ew iotaf i tepP i,
segeipiragor diluditQ | D NCs: 237, 238, and 239; CDR
sequences of SEQ I D NGs : 135, 136 and 137 and CDR
sequences of SEQ I D NGs: 241, 242, and 243; CDR
sequences of SEQ ID NGs: 135, 136 and 137 and CDR
sequences of SEQ I D NGs: 245,48246, and 247; CDR
sequences of SEQ ID NOs: 135, 136 and 137 and CDR
sequences of SEQ I D NGs: 249, 250, and 251; CDR
sequences of SEQ ID NGs: 135, 136 and 137 and CDR
sequences of SEQ I D NGs: 253, 254, and 255; CDR
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T, Ab-U, Ab-V Ab-W and Ab-X and the light chain has

been identified via screening, such as use of phage
waele@plozo243 Exanpl es of such |ight chain sequencBGT/HSE®08/012987

depicted in SEQ ID NOs: 78, 80, 82, 84, 86, 88, 90,

92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112,

114, 116, 118 and 120. [0037] These and other aspects

of the pr esent invention will becone apparent upon

oth foIIo ai.l ed description an . '
L DELEG® 2he b vhia ot Faf g et el hemsRn forsing
th@P%leﬁﬁPE&ﬁﬁ@s‘itﬁgmsmés&ﬁfe@ HeRELin a{‘vérn';%)'/ bf ﬁ@zitlnreﬁf fe@fnens,

as i1 each was incorporated individuall
Dastdmmeca\l ObCUEe DR INGS chBE8 ShtrAYd@ouy.: mBarmaalt and ty

LN N utraI| in WSE activity.i
Vg Fgnb U B PR B oo & 9 Jotun ip Bigart ome of
C OWhiR Gre Hrl&lyfdlfc%bseﬁQJeLUW férTpeneral b3 LIENstratible
second is human WSE with no antibody, and for each of
t heofeyr ﬁf‘éérﬁﬁgéﬁ?lcgtlélsuﬂferﬂhaﬁﬁadéﬂﬂ@anc ﬁgs1h§n§'al§ﬁgsed

with the antibody before being added to the testin
wdlerein gy 3s) dehlvczed ¥ia ol Sinidiratioe freardamimal; Asnbidbi t}esle

el as essi on T3-E1 STF
QPG P SRR SR SR Vel o2 i ey imilste
( Alditle cibiek, or ﬁhry/ﬁla}f be enviaed W Rked- 6O hel &latfh oapsule or
Di rect b| ndi ng of anti-WSE Abs (Ab-A, Ab-B,
Aﬁh%) may, bp GeRRTepsedEntq tgblets) orthey MRy hw@zzpm@rqddilmﬂbmth the
bdg\fﬁggﬁgs (Ab-C, Ab-D, Ab-J) to human W SE. [0043]
FI ect binding of anti -WSE Abs (Ab-C, Ab-J,

4 tit
Aksig Q%/ﬁiﬁ OV@VI SEwR C‘a““ﬁ'bsw BN ["Eﬂi’g]ﬁie%léa%&eo Ko gpﬁl& Ie n I(: 3 "
Crphafmédentida doiﬂ)ﬁoﬁﬂoﬂé diédloskd %Ms@bﬂtaﬁ@o@ly,[@%ﬁrally,

FI.G 8: Bi-oactivity of various antibodies (ADb
Abntmaveneuqby ipgsarpuscajarky) of evendpiraneritonealy Wpegh m@aﬂht:g/are

et of
ot stotifih i AGIGEREISAT Sotg bEMHGH ord il (BRSe Hor
sexamgle, i Hilkat. WoSE, 34311158 n0. SaPat. INad ¥,64415d Sfand (8 cPatONo.
the six antibodies 0.5 ug/m_of hupgn W.SE is m
w%%&%fﬁé gHtCF%‘B;‘F"w@FiHP@q%éPW&O%@&ge @stwwmwﬁﬁ@s free
bitrcs SgfRbeofall e RIREL A Dl BE pRParAGH e suitably
amixbd dk{lthsa Ainfagtanisucd asandroxypEopyl@ilidltse. FDGpeBBins may also be

RS Al Y o g e Bl L g ofls

Bitnglieh 8r a9 X osd1898s éitkdragdignd ﬁ@%%s@ﬁreﬁzﬁﬁﬁd)ﬁs‘ nerally will
mutation in the human WS proteln on t bi ndi ng o

f SQRtaiing Pregersativeye nrayenathegsowth gfgnicpaiganishs.p) to

wild type human W SE protein. [0049] FIG 11:

Ce[ﬂﬂlfiﬂs eHlLasstéi\ye pimumcetutiaal foimas $urlphkctfoofnjcm%dﬁgasmhclude
g ¥ am no aci %11 é{ of f g SI ghat ed

po°' SRagel “e8HS PlRIons; 9 5}""‘81‘0“/&6“ S'te8 ﬁ‘eéf’ Fé"hut ant

WeStenifodrRolis prepardtibiy of fteffednjBctable SURRIOAS BFiBHdtsiond fibr

cells. For each set of columms, the first columm shows
néxempley saerld-S. PateNoee.406,408). dn@ll@gmth%tnmhmwg;s starile and

XV@'E& gyr#]ﬁg‘{ to\l%érr%ﬁ[%t téa?)g%m\%gpﬁiq% %gstg hi rﬂué& )i)e Stable under

( Ahe Rnditédns o nizaufagtuael dedistbragt aad st bengremkléd agdih e
FIG 12: Cell-based, assay shows thaﬁ@the [ ct. of

C waﬂtg@l%%nrng@apw aﬁralvcra?ﬁgﬁwsraéa ek 83 bpctenia 8o [ herfgrrier
desh 88 %tsggleﬂt%'&ép%hl&ﬂmteaﬁnﬁm&tahﬁﬁﬁ Ofor é?argplteowater ethanol
neutralize nutant WSE protern act|V|ty In MC3T3

Super TopFl ash (STF) cells. For each set of col urms

the first colum shows no treatnent, the second is 0.5
ug/m human WSE or WSE nutagt with no anti body, and
the third is 0.5 ug/m of human WSE m xed with the
anti body C (Ab-C) before being added to the testing
wel |. [0051] FIG 13: Cell-based assay shows that the
|npact of change of i ndi vi dual am no aC| d to AI a at

Y a1 T T - Y Al re



ug/m of human WSE m xed with the anti body A (Ab-A)
before being added to the testing well. [0052] FIG

wQ@ 2009081243 based assay shows that the inpact ofPCITESPE8/012987
of individual amino acid to Ala at each of the
desi gnated position on the abi I|ty of Ab-E to

SRt 58 alpeflnnbbplen PEOLR, nEdid bl eliiretialigal and the
(e ot et e s o

u
%B Fﬁ"if‘g‘a ?%f eéa@pf?gbm edise 1ot Aspatinessugh %@éﬁplmlll,tb);’tth@
a%hlﬂ%ﬂnc% iRk fehulzed Béﬁc{%es%iéQn gﬁjeg@a e bpdlﬁgﬁs}oﬁ%{ﬂgg Ry the

well. [0053] FIG" 15: " Cel ased assay s
i rh}ﬁa@f serfacgdnin gBhaoprev erdioni otz actioh o6 ndciodrganisAlsaantbe

h d th it f Ab-U
¢ A BRed AR BARb <l REShd iRl etye dgr ot patibens,
Subésrd R sphenoll kdrbichdis - thl'ﬁ%ros%ﬂ%hdsl% 1. 15%h

the first colum shows no treat ment, the secong} S%S gwﬂl
udrerirefstabimtovingede isotuniEagentsafor emmplenmgam ortsodyam ehidride.

t nman W SE

it SBbed sprion ot fiaicdlapit Hiholiidas Fi Phbrhall gt by the

walsk irf (h@&éianklﬁonsl@f ag@ﬁisﬁel&@ﬁ%dab@&‘@ﬁbn Sfﬁpt‘iﬁarﬁ}ﬁ@t allfifhum

| act of cha ge of individual amno acid to Ala at
thosteatatic @th‘ht ed position on the ability of Ab-V

to neutralize nutant WSE protein activity in MC3T3-E1l

SUBRL6TH p Fineese qnebrciment fog pareptera admisistratn inginiaqnequs

t . th

L utohihe SOUIANRARYBe ARiLHBARERY i kS sy R0 B
t ket first riesde@edisognid wﬁfl shfficrnt iRk oflghResdM THest Berticular
anti body V% -V) before bei ng(gadded to the testing

wéfipeous @9@3 ngqresespepiallysuitala ferdnisaveagus hvamuseular,t he

i

R

t equesus neldiune thatambe Whikoypd ofile bokaewh Yo thpsé &f s!ldiIZBTIBthEJm in

S TopFl ash (ST I F h t of I
MR FBE bR iscdsutis s crBbleronm doseerman S P e irs! mi
UGf EotdMdRAC WoBRi s anWeﬁlﬁefde%H %o ‘N)(qump Bf ﬁ’}ﬁ&&d?{f-ﬁycl%s@pﬂuld or

the third is 0.5 ug/n human W SE m
amwmuyt thy pripowyd mrqfnefumen;(geeam exglarhple; Remirgsdri'ng

Bk 000 e G PR R S ot

eaﬁlhatﬁfn ihldesabesiitnrtedan ZSJCEI!HQ&p@ﬂHlﬁ Bn AR édnﬁﬁlo‘ﬁfof??
to neutralize mutant WS rotein activity in MZ3 eE

sﬁlﬂé?#@smgésqate@sﬁyre@wl for hF:man edwinisettionf prephratines will of

rea ment,,, the s
o prEber ke SORNE Bobb AR AR ipd R RO At gy
tktenddndsaﬂs nequlﬁie(Bb)UEDm Oﬁfcemegiwaaﬁaafaﬁ with the
anti body T (Ab-T) before being added to the testing
WE0168] 00k GhothbfemB&dimehaer tﬁ@lrﬁf@ﬁ’ﬂbtﬁ thd Qidhp Jshﬁ)ns djsclosed
position of each mutation in the oopl or Ioo 1!
hierals 1peyske freulated infonmepl e salt fomn. I@umwlpham:ﬁbhﬁhlly-

bé&ghtg\%egéﬁ%g]ﬁ g\@@er %chzg 1138 %ag{gg%/orﬁ)[ g éqq*ht ﬁgremn}g,no groups
[ OGS prdteie) aitl WhicBamp &irinked QﬁthEihb@émblaﬁﬂis ROcAES #r BRI,

t t.he.bin i body C to human W SE can be
ﬂ)&fggcﬁ?r& 'e‘g’ glP&WCe‘iCe‘ﬁsy ObVJCPPé%ﬂWC acaghs a8 acpfic, oxakigdartaric,
partially by Ab-P.[0060] FIG 22: Conpetition ELISA

bi ndi ng assay shows that the binding of Antibody E to
human W SE can be cross-bl ocked conpletely by itself,
Ab- A, Ab- C and partially by5®&b-P. [0061] FIG 23:
Conpetition ELISA binding assay shows that the binding
of Antibody A to human W SE can be cross- bl ocked
conpletely by itself, Ab-C,  Ab- E and partially by
Ab-P. [0062] FIG 24: Conpetition ELISA binding assay
shows that the binding of Antibody P to human W SE can
be cross- bIocked conpletely onIy by |tself and

F A/ e . 1 A~ A




Anti body P and C to human W SE can be cross-bl ocked by

Ab-T conpletely or partially respectively. [0065] FIG
WQ@70090Me43li agr am shows the potential epitope aPEEES2008/012987

covered by different antibodi es based on conpetition

bi ndi ng assay and cel | -based neutralizing assay.

Arrows indicate the cleavage sites upon trypsin

di gestion. [0066] FIG 28: Prophylactic anti-WSE Mab

Py RO G, SeIBTampetitn Boecabon ataipt can also be
aYelriv ¥ %n%@rg-ﬁﬁ%a@&nstucﬁ%9,%?&%1&,%?3&:19?8%5%0n in
I d Tung . 10068

Bl eonmyci n i nduce I njury no FIi'G 30:
Praoprhohizoy, calciant, ior WrEE hytitoxides sndesntch pmdoicddse3ivA

expressi.on. i n Bl ci.n indyced |lung injury. nodel .

[ OB ufne R, bR e et o tint

r erdtgleti &g oG B hdrhihi 816 @ I £ hianh&tHenffdtiblénGith the
injury nodel. [0070] FIG 32: Prophylactic Treatnent
wiqosagenformylatien prdirRaeh em@umots|ia theraperberlotafeativer a
Mouse Model of Bl eonycin-induced lung fibrosis.[0071]
FI[601693: Phe phryiksatanduiTheraompnise anyt indlalt solViinBE didpbrsion
Reduced BAL OPN. .exprgssi.on i. Mguse NMbdel of . .
e ReT oL Ge P e P e derty 359 ptfefesl Bgants. isotonic
Hizst Qbsthbead délavihy abénts, Hanedss, tayies Qﬁu@orﬁpﬁﬁg@{sﬁ)ns, colloids,
reduction in lung injury .WltF] WSE Ab. [0073] FIG 35:
Hiagd dhoplke: alheawsg of sieh medin@sd pgems fhs phamprsentigabactive

r I an-J BYRILE c i W SE _Ab. [ 0074 .
U0 e R R 1 955 Rpnl A meciao
megeritds éncoapatibleaith the fattiveoinigredieme, ke rusE SPtheabagasic on
with WSE Apb. [0075] FIG 37: Hi stol ogical analysis
t FORPSSHIgNRISFNiEMREd. aP WP eaeRiRy ItV fIngrasliests gan also be

1 i - AV h " F . 1"
PRSI LS R0 RIS A g B
| gvfelssto r@QOGAR)r dakiGes 881 comBRitAms it dy nbt pakloendn allergic or

reduced 24 hr, Uri.nary Total .Protein (UTP) in Col 4a3 KO

miSt8t arb‘é*%‘%”?"f_rél_’)eqﬁ@g&?giﬁ? PERRigHEg)to ?W&‘“}i‘fles ent

i&é&ﬁhon relates jn _part to regions of the WSE o

p 0t Fgerepnimbefimgnts olasomss, dgResapsulps, migtopagisiesslipid

L_Eﬁhic"l’és?@e@dl@sg ah@tHeUlke; LeRQEd o tr%ﬁgctm?ltmgesccﬁﬁ ositions
ki ng and using these epitopes. e rnvention al so

prod vhed@sseni imdentgoraign sustapkuist cedlsangdntixmk. ela)pattivadar, the

speci fi.cal l ind to WSE or rtions of W and

o mBasPE LB REFsElld R PTAG Y BT elaear SRl g e
agasdpsuRted iHaepid pdfick! #Giko@imd, ARBLiEle! NBarsPrlird braf

human W SE to one or nore ligand(s) and its biol ogical
adeneparjcle potedikeAd lteseativaky, epmpositienstaditive prgsamt inAkSton can

e R0 e el BEpor Sl o BB st b ey

deshicldeed and i ncl ude nouse, rat and cynonol gus ( SEQ

ID NGs: 4, 6, and 8, respectively). WSE can be
PYoor71pd TROMr@ESN &&1 hse IPbsdiAY EndBSRoldeANG! REF LN as
a gene encoding WSE by elution of filtered

s pptentak ding carriersos generblly kngwnytoethpsedfcskithin the epdseatfoon

a ther. | figatipn a ' iathe .
o, i bRl BRI P R e Tl Ningn

5 Rifho23683):4N09)]1998; @hdnldrdnest undiadRidoExpyBioNs 5c):801-09,
skill in tEe art _that there is_a high de%;ee of
sdddbidareaib (it Bep dthge diue arigriSyst- d4&-HF234r6k.1995; U S.
A ' 4381 ' t&Hti@~h PN e
e L O B B B T et N S S Wk e
in cases where the recognition site of the binding
agent, e.g., an antibody binding site such as an
epitope, is highly conservedsand in particular nearly
or conpletely identical to the human sequence . Thus,
when the term "specific binding to WSE" is used, it

is understood to include binding to nultiple species

of WSE where the sequences between species are

o o ~NNsaAa p— o o o o Y L



[0082] As used herein, Ab-A is conprised of the

pol ypepti des expressed by the nucl eotides shown in SEQ
WO DoN@p24® and 11. Ab-B is conprised of the  PCT/US2008/012987

pol ypepti des expressed by the nucl eoti des shown in SEQ

ID NOs: 13 and 15. Ab- Cis conprised of the

pol ypepti des expressed by the nucleotides shown in SEQ

ID NOs: 17 and 19. Ab-D is conprised of the

p%\'lc}(&%&%saéﬁﬁ %gﬁgtiglo g 7%9 Sgﬂpﬁa%:lgg}#cﬂ"e Sé.{lﬁ Er(ljcv(\)mrp(;rateE llziq'ein
PYyWRARPEHE S 1t§éﬂt'ir%§yzg dhBYisd Sﬂlmsﬂneyaééi%t §&sw td Be SEQ
I D"NGCs: 25 and 27 F is conprised of th

(ﬂsgqﬁmd with autopnarwe despynsen or nmﬂcemlpld wlsﬂmoaﬁneru SHStSAEY

ool ey el ooy, TadkBRE R TSRO Bnpomphalivige
| Rré\dBperdc ian a@ﬁeou%hnéiﬂluﬁl adrrpontassduslly fbie multilamellar
pol ypepti des expressed by the nucl eoti des shown in SEQ

| BORE%ltrllelayﬁh aessees (glso termed mpkiamellag vesicles MLVs)).
pti des expressed by the nucleotides shown in SEQ
KE/@] 3nltargtizdly, iapptheriesmbodiments dle inventian provides for
p%hﬁ@ep gﬁaﬁlge%eﬁégﬁggmﬁgca&suqe l'}r%lugag%)lngfe)% th%hc%%o|51tlons % the

t r;emhymeattidﬂneslaﬁmmsseehmgenmﬂy RHUGhLOShPAdS M Wtablk and
QID NOs: 45 and 23. - is conprised of the

deVﬁé‘b‘t‘blﬁé&a)'e(ﬁ?f‘r é%rsfé@rrw Q%ntﬁefgr@eﬁrrea@et alp Sme Deveng

ooy pain {UREMP e P g RBTRUL S8 CRu iin e

¢ gopmaadowetloadiag pmick pﬁmﬁnrd gartetqsr(sizedaronyd OHeum) may be

nucl.eotjdes shown i 121 a
GREREL iiRs PO AN ke heEsded if E8oadugh perisies can be made
ma@ |d€§2:&ib€&sfo§9>9éi\ﬁblé rby?@&draul\é% Gridl R%odrl?e% D&tg Earkier Syst.

onpri sed of the polypeptides expressed by th
nlﬁél)beZO,dk%Sshu\MuhlnnSE@ |HorNOPhah® Binphati. 4&@)@49@5 1998;

JoRiEsR 58 TR B e BB Flo gt i s et

cqnpﬁuﬁﬁd of the pol ypeptides expressed by the

nucl eotides shown in SEQ ID NGs: 53 and 51. Ab- Sis
Cqo®r 7'3? edipidditivsh, Bﬁﬁrﬁ%@ﬁﬁ&f:‘ &ﬁﬁﬁt@oﬁﬁ%@ tl@é[)g&&%t invention may
nucl eoti des shown'in -Tis

c dapplaced avithin cmalpgﬂswiepg Mmrés)aekqgl@me@nbyﬂmhmowdes

nucl eot.i des s nd 267.

comRRbtSe R ot P Rab iasPlkel e gputs” Cenefany,

nuatieRkird@fons RaWndlidedankBld\Rprestionateserfbing R redbenf
conpri sed of the polypeptldes expressed by the

nifeneestiatien; as ks witlsEcentan jobodiggenis gelatrve axpounts of

nugPl é !)e?l ? ggdl o%%lp?n %g% g%%i?&%x QJ)%% %B% tMZ@W be necessary

c aorpgcofstiiuefthé plearmateiticap@nypspiondes of SEQ | D NOs:
269 and 270. [0083] Ab-I is conprised of the
PQOOITAPt | URS deveRIdafsSRrdlymhy fanBel EloaPd.0d esg/ﬁ /200 gREQf
I% hKBP 75 and 23. Ab-13 |§hco@ ri sed of @ oRe
p@pg?wmghgegye%lr%gw awb@twee @ medeg @515755%6% iovseg@r, as
ol S8 syfdkal b be oirih B b AORBbLARA Rl o | oo,
I [BdINGE strat D navmidl @end\hﬁ' c&&se ,onnok facsws aothetraeure and severity of

p0| %éﬁtalggggg r%gtza Ag ggsqegere%%q?m I d()(egl?jl f hovﬂhe patle[rzthand

polypeptldes expressed by the nucl eotides shown in SEQ
ID NOs: 83 and 23. Ab- 24 is conprised of the
pol ypepti des expressed by the nucl eoti des shown in SEQ
ID NOs: 85.and 23. Ab-28 is conprised of the
pol ypepti des expressed by the2nucl eoti des shown in SEQ
ID NOs: 87 and 23. Ab-29 is conprised of the
pol ypepti des expressed by the nucl eotides shown in SEQ
I D NOs: 89 and 23. Ab- 48 is conprised of the
polypeptldes expressed by the nucleotldes shomn in SEQ

s o o



the nucl eotides shown in SEQ ID NOs: 111 and 23. Ab-74

is conprised of the pol ypeptides expressed by the
woe@beaRizles shown in SEQ I D NOs: 113 and 23. POFUS2008012987

conpri sed of the pol ypepti des expressed by the

nucl eotides shown in SEQ ID NGs: 115 and 23. Ab-76 is

conpri sed of the polypeptides expressed by the

nucl eotides shown in SEQ ID NGOs: 117 and 23. Ab-9 is

conpri sed of pol ypepti des expressed b
nieifeh; E@@cgﬁxy VRE FRSSERqNS mgyiche aﬂwnﬁme%@vaymupf

BH&Q@ QAR MoRedbole invention are typically

ant Fes or fgggngnts t hereof, as defined herein.

The term "anti body” refers to an intact anti body, or a
bi ndi ng fragnent thereof An anti body nmay conprise a

| d lycl I,
O MBEPA AL REhihoEs AU%'P ﬁuﬁgnyﬁeﬁ)gfions
h f | h d/
ctbPre ", eﬁ R 3B ARG BT Y B ACREn efocly
f rRer@nhs tHerH‘elvE'l‘éﬁnF f8ér dlteding 'f_ﬁébpatl'f(ﬁgéy of ¥ dlsgx‘aer aﬂgco,: gimgly,

fragnents, and can be |ncorporated Into single
aﬁ'ﬂﬁﬁ@tﬂne"srefegs t\vg}kéh Herapeanc trbaimeesandmpbximtmsqr preventatlve

m ni bodi e i ntrab di abadi. e tr|a es .

F et Teosh e o EemEnaRRHAT oot BirfpaS WG e gisgrder a

angelHkABOdE in 2408h thiakisorger By ﬁi&c&e%m_ 23, 9, 1126-1

136). Antibody pol ypeptides are also disclosed in U S,

Pabe179): EM&R%hal %R p H&Jsé’sdéﬂgeaqug{t‘?@i%gtb%g?%ﬁﬁﬁ%ﬁF&Hsgﬁed as

nnnobodles O her antlbody pol ypepti des are di scl osed

| ra rnmSmab andndin@hbians tdoores2OaE) A8 86i4Bals,winid @hoasperts, or pet
ides. As us

' h .
2B e B8ROl B e Bt grdfmal s buman
8, 8 5 AR B SR ETRT e e
C hriyfepsd thlé’dey' éﬁ%@ﬁv@ﬁmbﬁx‘?t" hd 15@ant ﬁ@%@r] to’%gtahgﬁﬂt bi tﬂgx‘aBQutlc or

fragnents dérived froman antib can be obtal ne
f erold)yMb ay I&ﬁ/alpﬂmtlya thay lprcD/IdB}dlrrodu}(mos in frertah damage or

f t
aRleE oy SrpESPHERICEs aPeeith Bnd SRRrin Gt Ahéietae St oy
waymptongxasedified Mith ﬂeﬂmﬂﬁe&ﬁg SRdM &% mas@ EndPprothimth (mé that

enzymatic cleavage of antibodies with pepsin to
priaRyides ‘gharapautig ghEgacy e reused (e contexhpkirgating ibresis the

44 ) PRSI  S 8 E R
t hieerapenisic g prophglatiio WiSEanhibodettaopiowities airédhcéion in ﬁbr01d

bI cking group for the sulfhydryl groups that result
OB AGE PECULOEy F“P‘Vﬂ’éthp PR¥ies 2 rodicipn in the severity or

a vV

P*‘ZE{EE%‘S‘*‘%% e Y SBp b AATAR. REAR (PERRbrovides
f r‘terapeutideffeaty’y, e. 4 hpmeemmﬁdwgidmemlaa ddesser i bed, for
exanpl e, by Gol denberg, U. S. Pat. No. 4, 331, 647,
Ni[6@I78] f Biorlembofirbnt, the@ohpotitiBhophiie invBltigste 1960;
Porter, Blochen1 J . 73:1 19, 1959; Edelman et al., in
vseRisEPlated terbessiub dor tieating, reducing Adlorprexentinggenal  and
b

Yi tgfggé clﬁd%h@%%%geb CE %zfﬁné ;t;lhr? @m.lﬁ Eorg}%ltﬁg aF protelauslc
J(glﬂmémlaeysaﬁsﬁcend stagbwn‘a{bdllsea(sa&@&)mc pagkdiséass, [A2. 8. 10

f I i n
o RerBionth Bafir Gaolime AEm® haaome map oIy RS ropal
NRRFYSIHEN, h|y SRins RPN mERAd1BostéraMIRN WAd(sEH diskalet RGAI

cleaV|ng of ?ragnents or other enzymatic, chem cal

or genetic techniques nmay al so be used, so long as t he
fragnents bind to the antigen that is recognized by
the intact antibody. [0086] Aa antibody fragnment may
al so be any synthetic or genetically engi neered
protein. For exanple, antibody fragnments include

i sol at ed fragnents consi sting of the |light chain
varlable reglon "Fv" fragments consisting of the

- o "



Application, Ritter et al. (eds.), page 166 (Canbridge

University Press 1995); and Ward et al., "Genetic
woRWOPUI24E | on and Expression of Antibodies,"” iPCT/US2008/012987

Monocl onal Anti bodies: Principles and Applications,

Birch et al., (eds.), page 137 (WIley-Liss, Inc.

1995)). [0088] Thus, in one enbodi nent, the binding

agent conprises at |east one CDR as descri bed herein.

The. bi ndj n ent nma opprise at |east two, three, .
f daturef gloBsplonsphrigsgnd chioniscalemFRencRRR B fubuipterstitial
hAgs; 3980 dikSGEREF tﬁ@¥ldg% clf}%g%%tlé ﬁl@%nﬁée)tg)ns such as

vari abl e fegion domain o descri

hepadyeystid Hiseasay iendll dysplesjagand oomical oragedvdlagf cystey irdiezieed

or _am no acid.conposjd,ion and will. generall onpri s
Py Bhal SERTBCGING RS sbivatinf 86 ROl CRB RS PRD;
huedul MbSEystit Qise@ea MRda1ISARpbge KdRyHAd tThiRal &/ spRHAOA Iport's
the |ight chain CDRs specifically déscribed herein an _
wHiyagrome; aep-genah cancersovhich affeeirenaliphysiolngy.giuches bronchogenic
fr [t he varijabl e .
(EBEE0SE HE BE filnort B AR AL rediBh PRenc St LA Gyeloma:
[ maiuﬂmgkbl @gmrhhmﬂhak%dnéﬂ%etaﬂdﬁ@fen{ﬂi @Fdirﬁcﬁﬁ&{b,;)in@ﬁditiﬁn,

vari e .domai ps.. Thus, r exanple, the V region .
dJRNIPLNG dﬁ@r#{ﬁfa Fenhﬁaw%naa ox/mospholegie shangs 1n the kidney
i el 1 R Bhemloch R RABARAY of SRS hgfTRA iflridesiea
despricdcahiled ow.abgdrbed. nSome btoad chtegones afgioamatonephrotoxic

may be.di ri% and ﬁong[(%]ietn.VI—I-VH, VH- VL, or VL-VL,. .

i FFEPS INCHE Rt AEGRQS TR elp IRBHIBE SuREessants eyeh a5 frcipgprin
aﬁﬂhi%_ttoﬂs,eﬁéaﬁvz‘?ﬁ@al\sf}alpaﬁ’ds@s &ibIBRs DRSS QYRLRR! dRhlosis-
associ ated (hereinafter referred to as FV). If

dandycarp agents, shiidaneerrdayesh berbividdsand ppstisidgs| eetawicalhend
dibriglgg}rclxl,gbf g{adlgixaﬂ lLe via a disul fidebond between the

two v Sor through a Iinker, for exanple

a jde. linker, to forma.single chain Fv cFV). ..

F JBEBA Thabe B eSteligr el Cine ey Msantiny SRR Futabyiy to
OGRMibft] fﬂﬂ!lé\éﬁ phARIIG, SYIRI forRAtiGoRBIEMERE 60red8ESE:Ging
thereof. By engineered version is nmeant a variable ~

r djiresis.dbhws, in envembrdimpeicthe corapesitdonsgif the presentririvieation are

e RRTL SR g S oS PERloR ko PR

arfibrbaslyr soatrirmblicidigg enddeyirdid Seletds)Sdiopethed inddstitiadr
changes .in or to the anmno acid sequences of the )
s fHEpsis, dntgrstitigpimopeyyiteetia permapghlardibrasis, hanmers' fibrosis,
engi: j reql I NS, g ast
SRR ERRAL, RO B R A AL iDL ROn e
acinlsosis, aonte phintataryafibiobispidicpathi¢ p@ntoaani filstesisodcutehe

vari abl e regi on dqomai n_ from_a second anti body. [ 0090]
TRERRIOrS BT T Oy AR o KR RS e B enapR i Kidie
atﬁlﬁ‘osq:s/ai%ﬁéﬁd"lﬁ’éph?dﬂaﬂﬁlf ?(gér@déﬂlﬂgs{eﬁﬁﬁ?,tscféﬁ@de% o6rcal, keloids,

anti body domain or a‘fragment thereof. Thus,
ehyppitrophig soitsdegnetierjoinh adhesong/rkniti, myelafibeosig coaishke

st e P e Becy R Esh PR REF 5 e tharn
Mayuseglat fiBkRb/feind s@ﬁrﬂmkibpﬁé%e%l teican®and pAAR6MeS distde.
this way, for exanple, the antibody may be a Fab

f IF; 1brgfe disorlerhamay he iirgblﬁerprrﬁait%gedowWaeraoinphﬁdm scar

a | . V| j i -
BRSO L T R AL Yokl e
Thdhétdnsdgrattivs. hasy diseasext.gn detansplant batidntg)s teaddmsurgery,
acids, for exanple to provide a hinge region or a
portion of a hinge region domain as found in a
Fablfragment, or to provide f9qrt her domains, such as
anti body CH2 and CH3 domai ns. [0091] As descri bed
herei n, binding agents conprise at | east one of these
CDRs. For exanple, one or nore CDR nmay be incorporated
into known anti body framework regions (1gd, 1gQ&,

o, o, a o s oy o o



nononet hoxy- pol yet hyl ene gl ycol, dextran, cellul ose,

or ot her carbohydrate based pol yners, poly-(Nvinyl
w@Eeoeptizddne) - pol yet hyl ene gl ycol, propyl ene gbgLUk2008/012987

honopol ynmers, a pol ypropyl ene oxi de/ et hyl ene oxi de

co- pol ymer, pol yoxyet hyl ated polyols (e.qg., glycerol)

and pol yvinyl al cohol, as well as m xtures of such

polynmers. In certain enbodi nents, one or nore

o A e T

t dhEN6KY PeridiRall MBHSPQYétbRosER MBI dl36 dodfendplcd ad Gibrotic
agent, such as an antibo ody. Certain such nethods are

dicondisions whergrdepgsitipn ef ﬁan?PtQ is ppausatiye fmq_rszanbzereated

Sl OIS R LERTEAS A e
i rfilrbsds,ant gldmdrubr helbldbp&ghﬁgﬁdflhdmg diseaseyhageirized by

d_yentlon may haveeﬁé | east . one, am no acid
B’é?‘i‘ftcﬂflldéhomé ipthedsideeys pitimatgly leading tayengldatlure araexamples

b ' dT gbﬂ&ltléﬂse%hf‘ch Qhh Yiso bR&Feafediff acdbPdinke gxg{h the ﬁrersgr%tti}?&ention

I ng agent structures are enconpass
sﬂgeﬁﬁzt frgﬁg{"@ﬁﬁ& %195] corﬂg’gﬁg%eggéra\r}g&)&ﬁ%a 148 2 mgy of at

ndessahas BrNEM weWasH anb ammblm WISE desvityofor ubeiny dkthod for
bi ndi.ng capability. of a binding agent. Conservative
affeRBn& e medisahsenditien evieciatag v sissWhsrinihe {ibrasisycan be

OGSk Pwh ara@sea | BisE B3Ry N Eg% Ring iRl Riddnay

i ncor por at e en1ca pept | is rather t
bydisease. riﬁmmmwebalsb ogntemplagadsit armntlﬂ'dtb'sthatl Inas landéfinity of at

ti om netd cs ot her, .rev d or. i nve d f or.ns
A Eo LDy M oo FASE 200 ity BASE G 00ty iBhls Tar 1 in & method
Sli@ﬁ@rédtﬁh@'a‘%ﬁed’f@él c8h&ifioh AYRlcMeedBw Rl BRdihitid on of a
native amno acid residue with a normative residue

Sye ﬁl? at T, ﬁlrv@nﬁoch 4158 blcRid¥s %o gﬂtgﬁégfonQEer:aBﬁs RRLA hEY

or c ge o he am no" aci resi

pcmsmpioano{li)ﬁ)fgth}: ilNention a&etdmamsteeecbmtaspaltxemt inmeed tm:yeof W1th
inv lve fge exchange o&% ge er of ss of a
aAldioBp! terapsitis Aents: has B ept the gdissaiepde

Clsamptothd dsseliht& eIk the mé%s"éq;eu%r AR '"ﬂl%sé Sddfitiondl F}?eraples
polarity, hydrophobicity, charge). Such substituted

r ¢on 8¢ edmtmyen@é simultangoesdyl tiefare o e@q:rdhs adrhini$teation wé the

antlb are h QusS

Aifioh OF by el IR MG AP B W o coppination
ﬁ@lrlﬁpthle 2omp&itbhs dihe prerent ifveatiol indledt ACEtihkibabds, May
gener ate test variants containi ng a Si ngI e am no acid

s @pgiofansin 1epePAer Rlagkade ARBa.erythreneictis (§-8.eviaae@® Such
t
o S4BT PRBEFRD Sordhrb e PUES, cciinbitfn FhRHOR SBRTH, bera
t dockpsuindchdlikedi ng agent of the invention. The
vari ants can then be screened using activity assays
krjoows2] 0 Thob®entidd dlssipiovideba dedgnostiUeinc ?ﬂlﬂﬂg 5t legdibfe
be used to %ather i nformati on about suitable variants.
F@fltle%‘iﬁpb@ ingragshieacapiling, orthel prenent inveatanghe kinding agent
e
SO In 8bfachSle Uit 3y by ffhalt) HRBHEOYEE s more
V\lloif thesfuﬂhwmgc f(di)]glstrmwds dormwingléhd oné or ntoi’eblmdmgdgsnt(s) for
based onﬁinfornatlon ered from,such routine

e XFEFTREIdENO81TePORNPTS rﬁpetUHé mQMtORRY Of e%wrpbmanon of
dekek b }gl?cahbﬁfs a0 B ndIE Perthdttd BRY artiURAS E bildi
shoul d be avoi ded either aloRe or in conbination w
other nmutations. [0096] A skilled artisan will be able
to determ ne suitable variants of the pol ypeptide as
set forth herein using well-kown techniques. In
certain enbodi nents, one skilled in the art may
identify suitable areas of the nolecule that may be
changed without destroying activity by targeting
reglons not belleved to be |nportant for act|V|ty In

. . I L o o



am no acid residues. [0098] A nunber of scientific

publ i cati ons have been devoted to the prediction of
waeewondesy structure. See Moult J., Curr. Op. PEI/US2008/012987

Bi otech., 7(4):422-427 (1996), Chou et al.,

Bi ochem stry, 13(2):222-245 (1974); Chou et al.

Bi ochem stry, 113(2):21 1-222 (1974); Chou et al.,

Adv. Enzynol. Relat. Areas M. Biol., 47: 45-148

1978): 0 t, al., n. Rev. Biochem, 47:251-27
e (DU satd P shihes & tchiont SGi) 3ah whidfb antt-WISE
MyifdInE hgerR@IRURRR UL AYE 300 (43 28all bf fi3biht yncﬁa%ir]lgqgr%gﬁgg

assi st wth predicting secondary structure,.
ofappraval for isergening.agliagnoptic tpregrogtieor thetapewit ussen any

Bl B R e PO BRI

t Fovideothobindingidgasin(d) itself eat B¢ labbled wild6rfdrenorbd¥ @
simlar structural topologies. The recent growth of

t retsstableomarkst(p), 62w sheradumingseent, ppgymatics flypreseanspr
enhapsad &g ct ability of secondary structure,

i nc udﬁng fﬁg&potential nunber of folds within a

p tige! r.protein.s structure. See.Holmet al.
RIYRER | e BURE St ahlosor® Sttt sy SF IR e ot by
suggesttigaitdtidhenner et al., Curr. Qp. Struct. Biol.
7(3):369-376 (1997)) that there are a |imted nunber
of folds in a given polypeptide or protein and that
once a critical nunber of structures have been

r gSRANPSL St ructural prediction will becone
dramatically nore accurate. [0099] Additional methods
of predicting secondary structure include "threading”
(Jones, D., Curr. Opin. Struct. Biol., 7(3):377-87

) Si | t St t 4(1): 15- 1996
' 190 AR WISE loe iag 86 s (Splais B PR i epafete
1 HOWidQBLY C elhicbsib®¥asséttethy PCRETRe r&du prg&&?t Wi @sskntbled
Ci

(1990); Gibskov et al., Proc. Nat. Acad. -
gaite ) vegtor sitgrmafirmamthy seqngrce; dheofragment dron tionk avge then

| DT P RS Gk, U AP ONAS AR e femplac

age prrerata a hulidisgéyprosionadasseite (g PCR. THEPERprof&:t sequence
nunber and/ or ng of gl ycosyl ation site hasbeen
tHASEAYER.

al"fa8 CentERsith ap Y &HS a1l then srbsegnedingasanexpgession
oF:} . ' I i ' fi S

C a0t B DReE it JT R et S0 T NG e
glppypsptidet sequerse o€ bumha W ESEeis dapicted ip SEQRINOAR

N-1inked glycosylation site is characterized by the

s €lloiing 6f méase, ¥at3ad conorslguXWiks , wherein the amnino

acid residue designated as X nay be any amno acid

r ¢B0188P EXGaR WISBIWRtised ika fortpidte FOHPOR b9 lusAFIAnR& tH
residues to create this sequence provides a potenti al
néenesate @ NYP-mWise gapiessiom corstraat (NSR nirasive signebpsptiida). eThe
C g ' t4tutions which. el i,nm.ate
B aroBotbAnEd oug SHISL Aot K@% AGFR iy U DR Tragment
c avithatpid sequenchabdtheAlckmed iy iagefle &gprassictavdctitg B MNA
of N-|inked carhohydrate chains wherein one or nore
NSPqUsResignaSys dentefdd an PEQ I B+ al hs/pelbprpside isequeapeof
R AT b oI ST I N R A Ra o e
aRCRyenld cloaed dimtcslyi intol ardeetary A sequeace afitasWideds depicted in

0 stei ne residues afe ted from.or
oSBT SRLE U b BEmidk Saieade By WisEyS Geniligequn
conpared to the parent am no acid sequence. Cysteine
variants may be useful when antibodi es nust be
refolded into a biologicallysgctive conformation such
as after the isolation of insoluble inclusion bodies.
Cysteine variants generally have fewer cysteine

resi dues than the native protein, and typically have
an even nunber to mnimze interactions resulting from

T F AN/ A ~NA -~ " - o -




enbodi nents, in the portion of the polypeptide outside
the domain(s) formng internolecular contacts). In

W@ eewarn4enbodi ments, a conservative am no aciRCT/US2008/012987
substitution typically may not substantially change
the structural characteristics of the parent sequence
(e.g., a replacenent amno acid should not tend to
break a helix that occurs |n t he parent sequence or

‘ Itﬂ{)aﬁg :%?&g‘g‘ggé%%sﬁgg‘&ﬁa B‘éﬁﬁ’z@é‘%t i %gglplg%presswn vector.
arfhd BRAMGAEERPYREWId]E 1§86RH %SEQEIM\IDW Ty é/ol%peptlde

structures are desctribed Iin Protelns, Structures a
Megeerica of Byne dYSEes depictidgh S&R) IIENO:8W H. Freenan and
Conpany, New York (1984)); Introduction to Protein
Structure (C. Branden and J . Tooze, eds., Garland
Publ i shing, New York, N.Y. (1991)); and Thornton et

al Exp¥abdi6® and Puilfealid A 9 Mouveiahld Huiiak AWISE PeefeRP IIAECEbL.
hereirn by reference. [001 I'n certaln enbodi nents,
bi[00igy agent thabhaveReeh MASHHACH WRN ahﬁls@emrsetdxyvector were
bonded wi th polyners, |ipids, or other noieties.

[ CE¥Q9ATo I eptitah derrsgtyag‘ értpd 1 e, 0@ ompanidgkerpindpesgnddwevested

e N R N —

bi ig@obugfel withea Kidradgsniiek utilrtte bl ‘uhﬁ veRMdiidpetecus. The cell slurry
pol ypeptjde or  portion_ thereof is sufficient to

f o¥#h ther Beregsritsddn areak open Hicecells aeft:tel!ﬁaéﬁ inglysiegy podiegs: The
f rr@ﬁﬁt{‘ﬁ) KomBgenafet ft}&lndcen% % (fl‘)lal g Ecﬂ ag @Bl' 25 Wharvest
or m)r sequences of am no “tha
arthc': gmtus(cm pdies@agpellat, Wanvmgtthe cytegliasrmc c&htan)mmtts n the
df d surface gi o Such st ructu can, be
y“’“BE‘PE‘FP‘i ep‘SF‘abaé r%’?ocﬂ’ Sgy1s MS{%@%?@&EC cyysipn
( BoRids W tHENRY )
o R gl e SEpRMe 1A BelfiTf e SHRARI homogenae
s ulodurne using nbillod watdrand adiod®genigbrat ihigh speed falmteddiy y

Qe MiERieR o X8Rt , i Mot pelsly Vehe i St Bl ey B i

t RBéh RBENHICZIE®S), such as a human, ot her mammal ,

ot her vertebrate, invertebrate, plant, bacteria or

vi [00F87] [ Oﬂl&'i_’ﬂic@ﬂ‘t%?(ﬁin't Uf WBS%G%‘&%@IﬂeWy@chBRHRI@QG%HCI)
structures are based on protein scaffolds or skel etons
otanensedrinm redueingsilobilizatrondo resultsn appnoxiamatelyl lemgtohlosduced

nanedeS A 0B 55| Ronchighions TasSBiiZHion yas thepagided with

CGik@eh ©akfold bdior ThelrefS1ABIR aBlbded ﬁﬂgkmgl sHif hnd! SRR ze
may beused (See e.g., Nygren and Unl en 97, Current

PhYdhowrg aeﬁ Cu&rmlmtatstnowsgymoved [ 9-45691) filttypndedvingthe

pr cig a
fﬁ Jgtre é?@& ﬁ"ﬁ@%ﬂ@%&f@eﬁl né) Ion In@?ﬁ'rdlgé %hdusﬁ] il\JIE‘rels
arHCbt!ocgeﬁSratb%Sﬁbll&Edlm peicipitatdthmris zefowdtbybedirdfagaionat 5
as_those gscrl bed herein can be produced using
téle’irﬁ fguddorn¥at-t o those skilled in the art (Zhang,
et al., Mbdlecular Inmunol ggf/ 42(12): 1445-1451,
2d@@188|}wvaﬁgrwpétlﬁaatlon Afisnouse VISH; airgvess pimse PPEL column

s Sy i D0 500500

[ &&]ﬁ'é]loﬁddi by |a®mh Iwith eelitaktidd dfer intihebaselingvilttaviolet (UV)
recogni ze that able bi ndj ng, agents i ncl ude

dean 3448 agHieysde JHORM M35 §lused and fegetiges wres collepisd @ndt
CDR-H, CDR-H2, CDR-H3, CDR-LI, CDR-L2 and CDR-L3 as
specifically di scl osed herein. At |east one of the
regions of COR-H , CDR-H2, CDR-H3, CDR- LI, CDR-L2 and
CDR-L3 may have at | east one sgm no acid substitution,
provi ded that the binding agent retains the binding
specificity of the non-substituted CDR The non- CDR
portion of the binding agent nay be a non-protein
nDIecuIe mhereln the blndlng agent Cross- bl ocks the

o S N AM NS~



protein or a synthetic peptide, and the reconbi nant
bi ndi ng protein cross-bl ocks the binding of an

wa@eaovlooty3 di scl osed herein to W SE and/ or neut PEI/DEm®88/012987
W SE. The non-CDR portion of the binding agent may be
conposed of am no aci ds,wherein the binding agent is a
reconbi nant bi nding protein, and the reconbi nant
bi nding protein exhibits a simlar binding pattern to

hu n WSE peptides in th pepti de epit
%PF?‘&ROEE&W% e‘§§§5’§8 P&% Pﬁ@% @?@ eG)SY, fe-

t nst he antibodies Ab A

%tga%kg!uﬁide@ec%pﬁérekl th@ﬁ%c G, Moo H AD- -

afoied E°1‘&°*"QP@QWE@M@?W%%&£@9%&%@P

8,chAlm&3graphy. 2Hur1ﬂ5d‘m138 prd&&ss’é@ webbeatfied bt 4t @oorAllerbferature.

- 65, - 66, - 70, -2,
ﬁﬁ*&@urﬁ‘g@w Sc}&sm?else%%wmxg argh Bhemaieirep {ofoed by
r§?erse{d0;91]a9c8i|:hrbﬂla aphiy0 atdle '}ﬁ'&loné Jvet‘e%héipa%rs k}%t@(%massw-

that one can use the anti body heavy chain as
a staingdaS S PGl to Weutify fréntions bordainings pypapsidd thoft migrates at

ndRRRreR e el W EPE pitarhdle SrERo s forh T oay e
bicddbited tYihidke th&SPHP%o@ﬂbMIdmﬂ%puﬁh&tilaﬁat\h)é WIsH Wad S
froman antibody specific to WS i S nouse,

c Hprrawlpied ap PB§@rd1%lefals dEB”WW@afOVmelhﬁ@m tbmregfeuon vias
! Biferdd BFo,h G ED A0 MR EAE BT Aot o Forf's ' o

WSE, and inportantly also inhibitory activity that
was found in the parent nouse anti body. Such [|ight
chains are found in the exanples bel ow where the heavy
r%#messmhnrlrhsé@amnw MpoasgAnd Humap WESE {n Magmalian

ag light chains are shown in SEQ I D NGs: 76, 78,

2, 84, 86, 88, 90, 92, 94, 96, 98 100, 102, 104,
8, ~110, .1 11 116, .118 1

[3@‘1 vRBE dial it Snek Sl S bl le APpEBig medium in
Ci¥Rakt ElasicDRR5HRI, Pldstic);he GlRidrd-tvas €daitmbued 8@ - TR sk theBthe

descri bed above, it may be obtained by expression from

a chbgte Wasl qxpardaddfrom d& "mhiinte 469 mf- shake flasks andsegpine frems1 00 ml

A RN c

on thé)% ggfs\?}gu%? ﬁ%‘éam no ac&gl%g e‘gﬁ%ﬁ%ee&gflg@ leﬁ%lf)%ﬂglﬁ%
syndédiaaiand grdvag entileappyopriateaceyl dbasity.ed anti body

vari abl e regi on framework and constant regi on DNA

SqO0EN1] es TSk REtiGN MG M bRpPhied £ths XBl R EteIrdneflditd Aidip,
site-di rect ed nut aaene5| s and pal ynerase chain

r staadardie¢hmaies pad ﬂ.hqu@spoafstrwﬁqcapn adeed wm&ld@ém thy cells.
f

Gf‘élglcéffg%é‘%%atkﬁg&@%ﬂ%ﬁ%ﬁ“@%%f 38 Hoa Al g SRR vas
gdastested e gpmnarsat d90a bpra dsr :ﬂhmﬁnm dﬁdnBanﬂltRRMough@m.z uM

of .t he ab nmen ne Wi | | etylcall | ocat ed

i Ailery A4r§ %Ir}pifgflowﬂf\m%}ake% ora&s andthgesigvas rozen

(Q%Hb) ué@ca%%n( %hb@)ceﬁféqlt&% ﬂlﬁ’@ é@ﬁ%ﬁ?éen%fu@&to
heavy chaln and positions 24-

( ODRoVRYelbdabrig 0 Thg QCEHJRLplcﬁ)atmnlt V\Iah thehifgtered hai n

according to the Kabat nunbering system (Kabat et al.,

19601 92j SAcHqumes:ohﬁmpms Bdaded oithlprordincthagivastied with PBS until

I nt erest ar Fb lth a

séhfv?tz,segbanm i 288%55 e&ymcﬂ@?&@@wc tWESToRiRtein
ERERGh IR T m%hﬁfm hglﬁg b IMEAH dradie R frdrh 390N t0 2 M
t hereof nmay be propagated and expressed according to
any of a variety of well-known procedures for nucleic
acid excision, ligation, transformation, and
transfection using any nunbersgof known expression
vectors. Thus, in certain enbodi nents expression of an
anti body fragment nmay be preferred in a prokaryotic
host, such as Escherichia coli (see, e.g., Pluckthun
et al., 1989 thhods EnzynDI 178: 497- 515) In certain
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of the antibody will occur. In order to obtain

efficient transcription and translation, the DNA
w@emuenede i n each vector shoul d include appr opPCHUS2008/012987

regul atory sequences, particularly a pronoter and

| eader sequence operatively linked to the variable

domai n sequence. Particular methods for producing

antibodies in this way are generally well-known and

SR o S TS el BRI 21
W@&iﬁ%&ﬁs@ﬂhé&mé\#&@m@id&hﬁ R4lhs c&ﬁgm?r% g&%&mde

Spring Harbor Laboratory rk, 1989; see a?
Vithatamiigeatest atdhe pl@dntteeidﬂze Qde ESISpThmg)pﬂapﬂwc fractions from the

o CPRBT . coast Pt e ?&b@f PRSI (PNAS 74: 5463,

( ﬁﬁ@ﬁéﬁka?gﬁ&\’h@ﬁ@fr{‘ Steg o s roen Sobiw Has BaKr gerified
Ol-ﬂ.y’ r@?&%djﬂ)}ﬁige Elﬁoﬁﬁ%ﬁ?ﬂﬁl{; Pﬁl‘é"}lépﬁnh g‘%ﬁ;’\% ﬁg@?@‘é eftlanol and

Nucl ei ¢ Aci ds Res 9441,
Naadjustedda pH 350iwithugAtie acxds ghe poéllw%ﬁLterb’cMnEhé ﬁheredIquarin

n PP L ¥R ien TR B fo.a SR Fied Raltany cAien G5ainBdbe Efumn wes

pudshédimtilbe Qi%%%ahb@aﬁm @ﬂ&ﬁ fRoH-t3Bhgh Fe@iméd'® baseline.
preparation of antibodies by nmani pul ati on of DNA,

cridgt WEHYE efot@sawaééhqrmiut@éﬁom the cghwnn.r ansf or mat i on and
culture of appropriate cells (Muntain A and Adair, J
R [P&198] ot Ecltmwing gyrifinatiade thet WESIEmgs arenilatgd ReRB8 by dialysis.

Tonb R, 10 t t
WY Splation R WISBRE Gt Pro e BLEIE P tm it and
Bl 4°CISHaforok, M AuSUbel (ed.). W ey
I nterscience, New York). [00112] Were it is desired

to inprove the affinity of antibodies according to the
invention contai ning one or nore of the

AR Birapirtx PhiFeafibntt ‘S’ﬁﬁml ity mai nt ai ni ng
|. Bi 54, 392-
13@@5‘@5% M sty wereaped togRlymisn nbetgy WISE
1Q>rot31?1%aﬁ$ﬁ’bdulaq9 Wnt s@ﬁhﬂé 11"Hé Qéti\@ﬂoﬁ' bf '@CFSdegEnd:ent mgnahng

coli. (Low et al . 0, 350
DNAMGHFI-Eil el F(q%ls tcem betr@ered t@urgrelthependogamxsé&’ hhs;gnahng

vindeg B 3w R kBRIt RIRM S Re gy by, gtding

etexaéenouﬁ\lwmfsﬁch gOWnt#3 &&thlerWISEﬁdrbteﬁf déri\e8rom either E
net hods of affinity maturation are di scussed by

v&aH 9a masmalian celigan deseafencademly inhipit Wat ms@msag MC3T3-El
;%quu)cenggp#apé]%a her anti bodi es according to the

i nventio e obtai ned by conventional inmunization

a I pr.ocedur.es [ rein
T B MG B O B o

| RvBel fRk ifeyxpaBsigR Aeddaik d WisntBe dellsalet enflueht hapwere

techni ques. In general, nonocl onal antibodies that

bite@sinized gad pelisind 90jub exgansiep medie vire Blatesintaeeash el in 96

o, Naeeost Lo RS9 BB o 00

( ol sre3hlCprapardd diffeteatiaticon madiummunol ogy, 1:2.5.12.6.7
(John Wley & Sons 1991); U S. Pat. Nos. RE 32,01 1,
4.[60X376 1 4HaH o5 42, dffBrentiibrimddiuh, (3031) Winrepladedivith freshly
Ant i bodj es F%brl domgs: A New Di nension _in Biol ogl cal
AREgRpEssdifferestatinnrmediam qusrndast for fraqeat four davs- ghler faye days
(eds.) (1980); and Anti bodi es: A Labor atory Manual ,

Harl ow and Lane (eds.), Cold Spring Harbor Laboratory
Press (1988); Picksley et al.s59 "Production of

nmonocl onal anti bodi es agai nst proteins expressed in E
coli,” in DNA Coning 2 : Expression Systens, 2nd
Edition, dover et al. (eds.), page 93 (Oford

Uni versity Press 1995)) Ant| body fragrrents nay be

o .



met hods known in the art and described herein. From

ani mal s producing the desired anti bodies, |ynphoid
wW@eibs702epst commonly cells fromthe spl een orPCHIRIN0S/012987

node, are renoved to obtain B-lynphocytes. The B

| ynphocytes are then fused wth a drug-sensitized

nmyel oma cell fusion partner, preferably one that is

syngenei ¢ with the imunized aninal and that

o R s o S P b e
e &ffereﬁ’éﬁ%ﬁﬁ rﬁ&hﬁmﬁﬁq Ob'ﬁT%lmlm@LTﬂesglgaes WO herRA8Wed to

produce hybridonmas, whi are inmmortal eukaryotic

c en¢ub|atenfes 24 Tipers Ibyfmh blcwlfe(aée gignalsqee wa;urcdal Lucifemaetstgnal was

PR Bt R STarR B e inun e e 9 iudr 1x

gl1y$i9buf@ér tBat'Has beét é‘qxﬁﬁlﬁrﬁfe@&@ toon? Ridnph@tirel | BHeqflata bwas sealed
| omdensity on a_selective nediumthat supports the

gravgireckse Tog 3} mimries atapem teruperpre andk Ly ohjedifsrse assay
c

er%ép%xan ?ﬁgcﬁ{eﬁ él rgngcr%lg\g%lz ?Itldn e s@gl %aé 't_{ﬁ%&l usmg Luminometer
sy LM AXeMoldculae Deviigh héqordihg w maﬁ@fatmrerOnWﬁRlen.
colonies of cells are observed. Single colonies are
i sol ated, and anti bodi es produced by the cells may be
tested for binding activity to human W SE, using any

ONGerfirafio) hil Tharétet ALY @FW&C%QQMM]BO&@? art and
descrlbed herein. The hybridomas are cloned (e.g., by

, 'S[ﬁ?fﬁ(f di dll %d ‘flbﬁﬁh"ﬂl Meu?ﬁf 1aﬂJ h&GUR as mammalian
[ atron p03|t|ve c Pes 't hat pro uce an
arsbulvesiyas pam;ugat@d tom H\ABREap@tmlel tateadted redoss dinkenr wals

The nonpcl onal .apti bodi.es fromt ony, cultu es
SRR G i RBREITS O ek st S DIE PRFBE Hofmiior

C UnidimBSequiltodhd Shbaikt af%rdgﬁllmﬁe'r ddded prrﬁQlWIS@JPA@jR@

nmuri ne nDnocIonaI antibody is to inject the hybridonma

C eierlsatmd@ntlg@ was ¢mulsifild using vagion$ cembipagesaif @djnyaste then

for exanp as. been t.reated

A T R M

Camnianok BY/é6 Fe nishgatidalLade) iThadyitioVPBR&ONSway rat was also

anti bodi es can be isolated and purified by a variety
fuswie far immunization eiherawith P QLRS- qnwa@s iop pative murine

P Lagid ﬁ%j\a%eﬂﬁ}n&aﬂ&aaéﬁ b@&&%dgpfeg%g%zg i th

arose, sSize-exclusion ography,

han hr.omat ogr,aph e .
IR S SRR Hor3 SR, YERBRY (koo 8Bl Greqlly with
Bavwmtnm antigeBUh IPBS: a0h € fa&oh Gﬁ}d INBY b;ﬂ@éﬂ Was femoved
gGg," in Methods in Mlecular Bio Vol . 10,
@g&waby andtheoTERN WMaHBIOSCTSPEEKO a Fingle cpbssz;genswn After
nal r
g/ﬁ?%ﬁln% e c@ﬁ§ b\%%%ﬁgs%ﬂr@é 1r¥J ﬁlsH)lﬂ Bu{ffe? ?.ncp ﬁlﬁsglfnﬁsﬁetp} vas C}oaded
baﬁtecfugnn pHmhbewt}&h spb}eptedm elactecﬁfuﬁlbﬁ camixtlbmly (e.g.,
heavy or |ight chain isotype, binding specificity,
et[00200] EXTAPLAPs\Rperdidilsi werd kéindvedars theOHakibetsZzd sQspedded
solid support, include Protein A, Protein G an
arltl celbgroveh madisy Xl @ler whH of s eellvusprasion wasnlated into 384
o pell APl O el s | RLKRE SO B o ARG R e B owing
[ A2y 18]l Af therdbobe dmnnbndd@ommmemh conta@éifig DX Hmv (8igam) was

%fiaﬁﬂu nanh i %%lgﬁeg@ﬁtgggifé g‘i}ﬂg;‘;lyg%ﬂ ?egllffgr 7 days then the

techni ques with which those having ordinary skill in
the art will be famliar. Such nethods include, but
are not limted to, Epstein Barr Virus (EBV)
transformati on of human peri peeral blood cells (e.g.,
containing B | ynphocytes), in vitroimuni zati on of
human B cells, fusion of spleen cells frominmunized
transgenic mce carrying inserted human i mmunogl obulin
genes, |solat|on fron1hunan |nnunoglobulln V reglon

o,



rearrangenent and hypernutation in the nouse |ynphoid

ti ssue. Human nonocl onal anti bodi es may be obtai ned by
W0 pevaiT®ieng t he transgeni c mce, which may thePCPUSIIOSE12987

human anti bodi es specific for WSE. Lynphoid cells of

the i mmuni zed transgenic mce can be used to produce

human anti body-secreting hybri domas according to the

met hods described herein. Polyclonal sera containing

human ant i.bodi es be o talned fro | ood

BT AN B IERCHaT (RO LB SXABRTHER e BT

0GR&NAT S88eiHEBMh A doRRMuBErmafantst@niMRBA QWdéﬁ%'ft@gﬁé media

immortalizing human peripheral bl ood cells by EBV

t chargeor mati on. See, e.g., U S. Pat. No. 4,464, 456.

Such an immortalized B cell Iine (or Iynphoblastoid

c §00201i] neHigh-bidduigredean polystycdreigd veall ploed werdedated with 25

OO bl Bl i e REg Pber st rE s A8 By pecific pAb
e’(PfEP&e@ in PBSEHheMlatédere hﬁéhb‘a&@'vﬂﬂ?@ba%g sbRNEAbYernight 4°c
cl oni ng-techni ques. The stability of

| wherhwhshed oreor at hutomatic ptawwwhq:g usmg 3&81 +. 09 % ween 20
ag%ig%?a yg’faéf([ sﬁ)‘leutlorr}u vyal%\r/]agigﬁ@ te/q %%bé%pe%fo% H:ﬁght at4°c. 5

anm s aybriddifa fupefratant Hlak tﬂahif@rré@ t‘cpdfadh m@:lltdrtHeEnm plate and
known |n the art (see, e.g., G asky et al., Hybridom

8:allpweddo meobys for 6§ min atFPRMAGPP e pBlHtes Ve H&ﬂa‘t’%Shed 2
h

RS RO SURlO LR 5,120 LA P DRI 400 of
h wietiny it &GEWISE] groteddibyted inshlocking sqiutiorethaBhakbden prerhixed

B e

ﬂg a Bcell that is producing an anti-hunman
MVSE a |body i's selected and the light chain and

h hai I oatel
gmﬁla Colr!\ e}/ﬁlretagmrtm E tlgéyn { ed% %ggf;a 3 r‘l)%\% allowed
I o tifwmbatetfof &ﬂ}n%ZAtQZ'BS I[ he§d Vﬁ:re Hﬂah wadshed. SFia2lly, @923 1/well of

Bah I S 3.784
( ?@3%)3)‘() i) R bR il And A les WD fiad gn 2 absorbance

| 33]”%{@ 'rga%gr %élf@rorﬂ%fe EEIS& gbﬁﬁ@@hiﬁr%}ﬁaneelﬂ\}v@r%@ubsequently

node, or peripheral blood sanple by selecting a
c expandedtin cell pulodte fonfyrther chatacteoidgtiernstudispeci fical |y
binds to WSE. B cells may al so be isolated from
hyoezos] f Singbxeatiplfm thedih I8 Appusitpledryalidbinaovtlls ampt esolated
Met hods r detect,i ingle B cells tha
prtéatgc%égéﬂrt@ﬁtapsa qirth S pavelipels %%les&rfvrf'ét)t yhegegells
We\*fére 5119WBd td"gr‘buﬁfof’“fitda § OncB X RIequatB¥elPhR@Y ®as reached,
formation, ftlUorescence-activated cell sorting, in
Vi stupcrnatanhﬁrbmtqadm wellwaswelledsed arat rescrasnedforspagert binding
and the like. Methods for selection of
ﬁé@ i eéﬁF”B@é% produ0|ng B cells include, for
repari a sjngle cel uspensi.on of B cells
Hoe 4’ G eachy SRdoneLPIRS ialorey SR Mgt aHiesh Difdine
S pa%ﬁk/f‘tﬂf Gve?enlj‘dbﬁ’t?ﬁjéﬁ (H{d%ﬁﬁ&dkfﬁrtﬁ&qm% SBRWELl bpatésl'@alcon) with

antigen results in the formation of a conple
mehp Obkofiydiridbmagsowth mediumapr ecllpAfier & daN,tcelﬂs frhle 9@ well

cells rodu0| esi.yed antibod ar.e 4 | ect

o e Pertishaisy 16 2Rl el St iz R BgR & Fgrospr 3
argaditionanéh neé 247N ;ﬂ@t@@w@w@nﬂaemwmdﬁerk Rangfeiréd to 6-
the art and described herein. 00118% An addi tiona
nevélbplatesy Adlsr didaynef maubationi zRorgPN OF thej Gelle peroiiozan dayvn.
phage di splay. See, e.g., Wnter et al., 1994 Annu.

Rev. | nmmnol. 12:433-55; Burton et al., 1994 Adv.

| munol . 57:191-280. Human orérurine i nmunogl obul in

vari abl e regi on gene conbinatorial |ibraries may be
created in phage vectors that can be screened to

select Ig fragnents (Fab, Fv, sFv, ormultiners

thereof) that blnd speC|f|caIIy to TGF- bet a blndlng

. . " o Y ~




i mmunogl obul in Fab fragnments may al so be di splayed on
a phage particle (see, e.g., US. Pat. No. 5,698, 426).

W 2®209R4Heavy and |ight chain i mmunogl obul i n BOMAS2008/012987
expression libraries may al so be prepared in | anbda
phage, for exanple, using |anbda | munoZap TM (H) and
Ianbda | mmunoZap TM (L) vectors (Stratagene, La Joll a,
Calif.). Briefly, nRNAis isolated froma B ceI

ul t dt h h
o0t Shibe BRR wib GoskiRd g rderkand el vaend
| roRERAEAREIHS v@é?é’ cORReAR hhm@ﬂ%a@éﬂe)frdé%ﬁ 48Hvi-(3 Uﬂﬁ§§er clone)

vectors may be screened individually or co- expresse
t on forradditiomal bagnpnthe atherdnif wascillowvedde expanddugherah flasks
supra). Positive

l., :
;ﬁggbes ﬁ%&ﬁgﬁﬁugdﬁaﬁ¥?§&ﬁ% converted to a non-lytic

RS e oLt bE ot nhving tors mediaddlosinss 39158 ¢
OnRBorIRAE] ARIVodieks tmA Y RetediiEiel FRnY ﬁ&lbﬁ’&&n?a EG0LRge &

a gene expressing a nnnoclonal anti body of interest
arfellewp| Aflipadifigatiangprecesisesovérd sayyied ot at 4°Che@l® ;pmfrrengn

anpnetfs SEELAEI0 B o e Ao HmAES AR b igios ety
mﬂﬁ{%@%ia ff§ E?%t?‘rsﬁgulﬁl?? R D hepiio it osmavd tell debris

I e QCF bﬁﬁéh&)di'éxﬁgvasﬁlﬂé}ﬁﬂlté}w %ﬁted%urfﬁérﬂoa@éd A%Pré{kifa G
VHc, VHd, CHI, VL and CLregions.) These prinmers may

us;btbmaiogﬁpﬂl)f mydhea\tlye form| qumlmleothGeHng PcEfgmancse (GE
Ca é‘”’f‘% kieo erted into vectors such as

| Rz Uit inozaP T™ (Stratagene),

r |v ese . vectors may then be troduce

OBAE | (B 10@5% the O Rl Pl e Bashed e hihegrorbance

%PDEF FnQT- thé—ﬁé\gﬂhﬂmgld rﬂ&tﬁnfea t@bgdengé eTROWISERARD Q}H& then
containing a fusion of the VH and VL domai ns may

rebd%tédmdbﬁ pelummesséngglytiod.spH 2 SeanBiimenestiatelly n,eutS@lmddae

SRR 350 R RBELAR A PG e, o

0 bbs?tirbzﬁd:e 4s 28@nANL the elubR vARaNEni RS i RSt HoRB UM tZiaingOtotein
and other techniques, the specific antibody genes may

bavess eplicqtasyto makicdhe Reptein @ BoRd i f yi ng DNA or nRNA
therefrom according to standard procedures as
dé&WbedF olkoveing putlfieatiom;, tHeoWISS np%hsdme dormhdated iroRBS by

v PO FOBOCMRE fempits (R siigt T e aidins

prtamng)usioylotv@ngmnmt@nQﬁ&msammb&sm&@@dﬁr ding to
the invention. [00122] Preferably the binding agents

S PEB200Y CahmbnRitiSioba 4Wh§€rld<ﬁ§a UI\H Iﬂesﬁ:ldl 40 hMé@g&Q%ﬁﬁng to
and bi ndi ng assays, one’of in this art
r excogviinans muVBISH proteinr Tbess hybné@meslotnos warecselegted for

blndln a hould ot det.ect.ab ind.in or
e AR RS PO SRS TR0 cfors el giiieh péitatizing
e&htabtfdyl d\gﬁlnaﬂﬂohWSEl t88kbili®y 6 I5bridbRRAICVIAb fever @ thd
ndi ng agent disclosed herein, the term"specifically

bllfﬁﬂ@tloﬁ &S-lugiferse signaling\pyi00nghnhiecorbingahWISE protein
%g dWN SE, preferably human WSE, with greater
af n|ty than it binds to an unrelated contro

o] f t he cop rol einis e
A0 JSBE SRS 4y 595 0T biven P E R B BRI v
Wiridncwd TOFdaciddraseignal Kxfiﬁhtmmﬂaré\iotéri%@%lCS(ﬁQOO ?ﬁnl)zﬂ? 300
500, 1000, or 10,000 tines greater than the affinity
for a control protein. A binding agent nmay have a
binding affinity for human WSE of | ess than or equal
to Ix 10 7M less than or eqwal to IxI0O 8M |less than
or equal to IxIO9M Iless than or equal to IxIO 10 M
| ess than or equal to 1x1 O u M or less than or equa
to 1x1 0 12 M [00123] Affinity nmay be determ ned by
an afflnlty ELISA assay. In certaln enbodlnents
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[00125] In certain enbodi nents, binding agents are
generated by first identifying antibodies that bind to
woe@nate3 of the epitopes provi ded herei n and/BET/US2008/012987

neutralize in the cell-based and/or in vivo assays
descri bed herein and/ or crossblock the antibodies
described in this application and/or are cross-bl ocked
from bi nding WSE by one of the antibodi es descri bed

in this i cation, The CDR reqions from.these _.
s b SLR sy el AP SORR el R ek ngduced by
bi BerereRakidy. ewiSEPRMAR hfonk Or 2pNESAhRtMh BRd RUDSUS CM (1:1

agents. The non- portion of the binding agent nay
belibitinpoprednafbatedimixture ivas added todlye btuae thahhpvedieeinn
nol.gecul e, e says,descri.bed herejn allow the

B pned B RS SR i Rttt BeSmefalitd S agdhour post-
bitredtright 2@eRdre tAE 40 ep Binam@intibSuedicked inEdl-bavel Aadl Shature
as defined herein. [00126] It will be understood b

ofatibRdiey Al A.rAb-Geans A b chowed petept neusialieingeat pitigs against

a%&\%@%{%ﬁﬁ may undergo a variety of posttransl ational
modi T1catli ons during expression and secretion from

oD e e G ARG RO R el ROt FBLEVR of

t hRe pdiydtidloms cYdlel. BSthisRis€ Wl ise peotEiRkstdiBBSmixdGhith
nodi fications may include variations in glycosylation,

nebiersnt areowts of Rusifindraatibedipsion PR fording diosphatper ¢ befase

far : . : . . _
2B s TR B e SR Ll A8 5 B RO B egpsc gl
Cc avdsangastued Pdrimlurdlatr.c Thessiantibodissiglbo Asuttafisédithe@ktivity of
argi nine) due to the action of carboxypeptidases (as

o ST a0 YRl gus RS Soriei i Safrlo%ﬁeaagﬁ apyy and
7Qosuld orltRé hurh@R aétivi b ey,

expr ess(()ed andpr oceé‘gg&ﬁtgﬁe{/w%?{eﬂlgﬁkgq' I@ot\ﬁﬁ?aggﬁggs%ts were
Thsaen intrai andisyemeigsdssalyat t he i nventi on i ncl udes

mature anti bodies that result from expression of the
DNAs of the invention. [00127] Anti bodi es disclosed
herein bind to regions of human W SE whi ch are

| (Ds§-Tdimpe@itionBLISA Vi vo activity of the protein
thereby inhibiting the activity of WSE. Binding of an
aﬂoomgy ERaVhsibstgidhe DRat&QCophial 29708) W€ B8REENith 25 ul/well
bi'omarkers assoCi ated with kidney function, for

exd apug/nilr Mab sglutiew i1 BBS condissingiof one of thelf@umeuseantit WISE

; ; Cian e of ng.and
e B PR ReSHeESn o R SR ol RBB e s g
CRisEeddndelvm 4 RiS@N4tId PR AsBEr @iy FBOWY.03% Theea 20f(Sigma).

skill in the art. [00128] An oli (ﬁ)eigtide or
polybebblpgesqlution eqnisisting ef BBSpel ‘@BIha 1% nermalgeal gerym

h . . . L 0 0 .
79 2 300038 ) 08 Al BB Rl
88%ul 89 %mﬁ&%velgih%ocﬂé’é)/m lﬂa%in@&%ltfi(ﬁﬁit’artig%goﬁ gﬂ’mg/ﬁhﬂ%gd
or, 99%.i dentical .to at | east agne of t jcte

i ﬁhepa%f%g gerial Adpien wsreatL@DFes@fl 15 cqghseelbp e rpiat%lg@wed by

t . r i i . .
AT D A ol S B prepices
Abwith NgtravidiZdHRP (brck) indilotking\oliiionAb- N, Ab- O, Ab- P,
Ab-Q Ab-R, Ab-S, Ab-T, Ab-U, Ab-V Ab-W Ab-X, Ab-I,
Apea233] AbAfi6r thaladditidn ofthe2intigéip-adhodimizSthe LIS, plates were
A Hpinogbarialpr aschi. caBlivRRny B ox RIEA 2615 WIBEY wete
and/or is cross-blocked frombinding to WSE by at

| east one of antibodies Ab-A Ab-B, Ab-C, Ab-D, Ab-E,
Ab-F, Ab-G Ab-H, Ab-1, Ab-J, Ab-K, Ab-L, Ab-M Ab-N,

Ab-O Ab-P, Ab-Q Ab-R Ab-S3Ab-T, Ab-U, Ab-V Ab-W
Ab- X, Ab-1, Ab-13, Ab-16, Ab-18, Ab-23, Ab-24, Ab-28,
Ab- 29, Ab-48, Ab-60, Ab-63, Ab-65, Ab-66, Ab-67,
Ab-69, Ab-7, Ab-70, Ab-72, Ab-74, Ab-75, Ab-76, and
Ab-9

; and/or to a CDR of a W SE binding agent wherein

' oy Y Y e



the binding of at |east one of antibodies Ab-A, Ab-B,

Ab-C, Ab-D, Ab-E, Ab-F, Ab-G Ab-H, Ab-1, Ab-J, Ab-K
WGGRe0R/07023 M  Ab- N, Ab-O Ab-P, Ab-Q Ab-R, Ab-BT/Bk2008/012987

Ab-U, Ab-V Ab-W Ab-X, Ab-I, Ab-13, Ab-16, Ab-18,

Ab-23, Ab- 24, Ab-28, Ab-29, Ab-48, Ab-60, Ab-63,

Ab- 65, Ab-66, Ab-67, Ab-69, Ab-7, Ab- 70, Ab-72

Ab 74, Ab-75, Ab-76, and Ab-9 to WSE, and/or are

arfebianes St Y uiShoPecsial ol & UG5 ot i
ﬁ%‘f’“ﬁ%ﬁ“ﬁ?’éﬁ it <At A A RS o7,

Ak;lumimesm.e_ plate\teadarg, Baged2®, coMpl@d set/Alf-da@, theke &9 mulilple
60, Ab- 63, - 65, A 69, Ab-7
gc’d}ﬁ%nh}zx?{ﬁpgﬁ of %cgga ari\ﬁh r@?f&“ﬁﬁ %and/ or

can bl ock the inhibitory effect of WSE in a cell
based assay (i.e. a WSE neutralizing binding agent);
and/or bind to a cystine knot domain epitope. [00130]
PJFRIHARE BAPP@Es encodi ng W SE bi ndi ng agents are
within the scope of the invention if they have

pdp%luﬁl edpidgermiguehniber WHHE antibodies bllIEthtllI$51%r 86%

o?ﬁ’i@%gﬁa? éém? 0@ h% Jag?héyg éfo?el%:? %?ltéb 2)’/ d %IGO%D o non-

v &Edlla:bﬂ anﬁ @1 mﬂihg)ﬁfeﬁéﬂ Haswasasgedf If Qlﬂht du’ﬁﬂﬂtl? $ind3td\a linear
d wherein the encoded W SE bi ndi ng

a@@ﬁ?ge é‘r‘b"él%blﬁﬂ &Wltsﬁé)rﬁﬁewh@h@fora}pt thas bewdmed or not.

arﬁﬁl%@% %ﬁjnﬁ%bﬁgr&%g%lo%gwﬁzb%@ 'bogl %ﬁb(lug/ul)

Arn@maise R).2 Ng/d) \WSETprot&uisUnad&Jn\rhdihm‘d‘]ﬁaxﬁ&M are%edatured
Ab-13, Ab-16, - 18, -23, Ab-24
Atsmésr ikt @@u%ore@n -15guesd Copgluigns (6,&bCe°vr 1<Aaur@ges wishpr
A%f%utﬁmﬁ%esgb@r%‘fy Ab-75, Ab-76, and Ab-9 to W SE,

SS- bl (?(':

or are cr ked frombinding to WSE by at

Ag@@h neFd?xf e&%ﬂ 'tl_iln%zlg)b (ﬁghej den%gur%l plﬁelﬂs 1n$aem.mﬁb ple
Albuler Alere]oalbd QltoANuRAGH)BﬁrTM T2%°Q:1 ehd Ahlgéétéﬁ)toVSDS-

Ab-X, Ab-1, Ab-13,Ab-1 6, Ab-1 8, Ab-2 28
APoBgcrylasidg gehglegppharesiand Ayestsn bmtm%lesmgmnmellulose

7 .
A gras Opo ol ing of st affhodyiy 130 pgitei s Gfitatca in
i PBS ol 0.0¥43 ectem ssthyth¢ meenbranc\BbSEhn eURTaﬂfiﬂzgemle agitation.
bi ndi ng agent); and/or bind to a cystine knot domain
ef0021p¢. TROBSIA abifibody Mak étected uﬁnQHRP mgelaa @monaa@h
ntlbody or binding partner
e DR ageimi Prose B Aeat B bhioS (LT Tanisesh abh PoRRgijution

L0} P & B BB 8 ARGl 1 06 SOl
exapqed ohtvoSim. dAsmng bisdarhibo8ea testedr all aﬁtllaid.les(am bindixgYo
Acad. Sci. 1:660-672 (1949)) or by surface plasnon
ré%ﬁ?&‘ﬂ@téor("gm“’pﬁl Acore, Biosensor, Piscataway, N. J.).
For surface pI asnon resonance, target nplecules are

i A1 i ZE defgrming he %Pl}ﬁ’lﬁﬁs)@ﬂ’&r@dff@’ﬁbb@é@%l@s,l the#riypic peptide
|
came g B R PP S ol bPIGE provehicit e

r epfersamtd or@bsdengdef ahlavides, antxb@cﬂesn\gas mmpartrhnlglemnmlﬁﬁleell
whi ch can, be itored
caPtEsd e gBLinaRt Rite RAEHUDoE s oHESd oith dedigigual
'aﬁﬂodygb@ ubRivith aqﬁorahm%f%glt he wBoal el MBS Pl buffer
anal yzed toyiel d apparent e constants for th
associ ation and di ssoci ati on phases of the bindi ng
reaction. The ratio of these val ues gives the apparent
equi l i briumconstant (affinitgy) (see, e.g., WIff et
al ., Cancer Res. 53:2560-65 (1993)). [00132] An
anti body according to the present invention nmay bel ong
to any inmunogl obin class, for exanple 1gG IgE, |IgM
I gb, or IgA It may be obt ai ned from or derlved from

o o r 1



framewor ks and/ or constant regions, appropriate assays

are available to select the desired anti bodi es or
whemdiomg4ngents (i.e. assays for determ ni ng bPEUSIP08/012987

affinity to WSE; cross-bl ocki ng assays; Biacore-based

"human W SE pepti de epitope conpetition binding assay;

" MC3T3-E1l cell based assay; in vivo assays). Epitope

Bi ndi ng Assays [00134] The unprocessed human W SE is

206 aci d th.th a eptide and the nmature
Haﬂb ' l@wgzvqsgn% ss‘égfgé%gﬁ &e%atgpexeéﬁps%réw
c ;m&gglﬂ (RECIR) e WAR MBS arltht liig eg}eﬁﬁl ?s Qﬁﬁ&%r%%b&gd for 24

am no”aci d residues, parti
cylmues atéd,C.i Under thedei ceuéxﬂlonhahe Mitidedi agalas&-ltumanth is

simlar Lo, pr ous esc .ei ne knot
o B it bt PSR hronreLe N Rt ety th tomie
e B e AT A REea R HVRfed phase
. us [
H&ELG @p@géh%TgéfaCﬁmltabe FFISIH XA rmeewyplase HRLGocodwng svas

7 .
e e R, 1 T b b Qg
anbcnﬁ&%mﬂeém Bato 3$orsolvaat BSod 3 minwith@ fdw &ftéof @25ml/min,

. i s_understood that .approxi mate EOSItIOﬂS mean
tﬁa?qus@graém npeabsedrRse rissieg titappsognhs wa fawnd ikat everal

a

TP AL Y ek AN Tl B BHAR: it
progter fptigotiAbestAbC ami Abdduce fragments. Br iefly,

using different proteases, including trypsin, aspN,
arfd02183 C, To odgiiresdqetidel identity iod Hﬁinﬂﬂ@ﬁb@ﬁl@dé&l deﬁS*ediﬁdm tryptic

es we enerated. The sequences an
Ieiﬁg%tfs “Hgﬁgﬁowrs@ OBB@t‘V%Géélgg%?dewﬂbtﬂé{PﬁP rﬁBacheAﬁ%qga deR24

PrHYuECH |3qu Wt#@ﬂ?%e‘éﬁ&ﬁq'ag Qll&%da{o rgﬁaeﬁ he ﬁﬁ{lfe? Sk hB0ks after
accessibility for proteolysis, clI pped si
naaslkhtwg oA ridg p€ pypde is bidet tonngmm;ﬂeta dlhd yrpte@l}BlsAdﬁfe@ebad@dwere

ept i de 0 e co tition assay
oD TR ER et BPLEC R nea hepnt capdiBonaryere hacd as
C GORb6WS:Sa %ﬁﬁﬁt\h@é 119frat@d WHhtZ"/lebﬂVEﬁtLg‘Cﬂh@fjsd?ﬁﬂ@ 'ihj ectlon a

W SE protein of SEQ ID NO 2, wherein am no acids
7dinear|@adigntifpan 24m elolwm B t» 306 soliversEfarBONGIway lecrformed

oSTT8a el PR F R e eufife N e

preotledted amy/dridl. | SferareeshsiyutioRlaS dEdcribd abRlel 3. sahiples (0.7-1ul)
fragnment. i s an imunogenic portion of the cystine knot

ofvaiaReRicppdio Ml mpssgpectarertaciMisromass; Waters) and dhe

1 f

L57bk p SE0LP LGy Bt U TQUIRNHL e v
b doatiel @h\wezil e srsteed MALDS plate with a(ﬁatn((be)lpl@a dyaiauw h)dﬁoxy

bond bet we ids, C2 and C6; and (c)
diCEHPT A Mﬁwﬂgﬁﬁ?f&%@ Was elso Qﬁtarr@vﬂedt he

i munogeni c R ortion may have at |east two of these

d|[QQﬁlf9 deToiteatty whishtrieptidesraompgtenvish NOISE fon bindingake
T

¢ ﬂmgicdﬁneniy hGMoN%SExr@mﬂﬂmIdR:soﬁfb SE@bI-(DaNDAbZE wMﬁe @i N

é o 0 ﬁ?jé}zﬂ qugﬁégmagﬁy }lsgiastq%mzrgg then m%ected
p%wﬂ%%hdqse@ffa@@s ollsahoeH iP¥i fﬁ.\fé’@}\'aﬁ &gﬁtm@rén@fg% 1

human W SE, and protein may be |so

f paptidesidacked theTthn@ng oé theeamtibpdienito huﬁﬂ&ﬁu geévsi theqscantlbwes
of the cystine knot of human W SE conpri sing am no
acids 7 1 to 121 and 127 to 170 of SEQ ID NO 2,

wherei n the i mmunogeni c portion conprises at |east one
of: (a) a disulfide bond betvgen am no acids C and

C5; (b) a disulfide bond between am no acids C2 and

C6; and (c) a disulfide bond between anino acids C3

and C7; the immunogenic portion may have at |east two
of these dISU|fIde bonds and the |nnunogen|c portlon

o o NN A ST




[00141] The extent to which an antibody or other

bi nding agent is able to interfere with the binding of
w@ewblar4 o W SE, and therefore whether it canP@BUSHINE012987

to cross-block according to the invention, can be

det erm ned using conpetition binding assays. One

particularly suitable quantitative assay uses a

Bi acore machi ne which can neasure the extent of

i nt.eractions usjng surface plasnon resonanc

¢ i dém

9 HERP onmational epliope 3% ?ﬂ?gﬁfefitbé(t"i"?ﬁéﬁm %lot, it is postulated
CrifsshédeAnlbolle AHHMnd SRS iﬁ%l@—&cﬁﬁéiﬁé‘?&ﬂxeﬁ NO&S N ah@/or loop
nmeasure conpetition between anti bodi es or ofher
biai wiejl agresidues flomeghersytofe kniosi r bi nding to W SE.

Bi acore Cross-Bl ocki ng Assay [00142] The foll ow ng
generally describes a suitable Biacore assay for
determ ni ng whet her an anti body or other binding agent
CcrAffinifyl Meksuremens o£8¢ladte@ AtibodRss- bl ocki ng accordi ng
to the invention. For convenience reference is nmade to

t vioozau) i begidesg ofbAbS with! rhu WeseMRTRfIVAE HetdREtell BR KinExA.

assay can be used with any of the W SE bi ndi ng agents

deSda¢torabaads Qiprceliwas Biearooted wittcthuNéis¢/fron WaseaatpHo. @ fyed

5058 BT B e SR e et

Cridariblio BSIATB2@BB8 soludbd): iGpMamd! 18dphoffA MG AY-eGadenb-E
chip using standard am ne coupling chem str

y.to . :
geHaF saabatedwath. vasigue goregpirafians (Gy M a3 yMRobtheddise/rmuWise
r .
(SR TAAEAALE oF oot LOROLA (RforE AP ESh e B R Amuwise
bicodieddedndst that is readily saturable by the
concentrations of test reagent being used). [00144]

THe022¥ aThe badussofthebemcbotthd a3 Werk QuidgifRaissshafdescent
for. their ability to cross-bl ock each other are m xed

at(Cxo bigbeled spatantypayselgti(B+d) aptibpdyddackserebnmyng Research).
sy f £ ar. t } Xt e
caveatfneeepfds pReSkRmeLi] AF RRhucH dfifes ARBs o bipdine
t requilibrieou | Equilieigh dissbciatioracunstantiK d) svaa sbtuimad fromenlinear
t het ot al nfuhecul ar.wei ght of the anti bodX di vi ded by

t HESTRENES! 1BF CUPBEI T VS WINBsMBCU KR PRERS hrsageencous

[ ¥HdiRd mbasl ®INCLAT™ b SbArcfaNait ARRBYies A-ReAb&S tind
m x shoul d be high enough to readily saturate the
biAtttEdgve similar pffmityhfar mousé fublyunean WHSE \yr@RherKldeuedsess: for

IR VBRI ) B A RO bR %

biandiapgrokasatsly 18 pMitbaAbgncentrati on woul d typically
be between 1.00 and 1.5 micronolar (on a binding site

bagen [ PRk fSRRAIR! ARRLHHQIE: SABSRIRhRD LAY inbeton
A* al one and anti body B* al one are al so prepar ed.
Ao bepp descrared herain berdyursses of illustsasionpvaridusmsodificatiots may

be in the.sa bhutfer a at. .I he, sane ncentr.ati on as

elefide R e itinsclrothe R 8% SRRE o (P8 TREH R g
ovecotdigplYWibEibeatiedlisBica tigiiRd €Rédpt aiBy tHeepbehdrld kIRIdNtAIL
of binding recorded. The chip is then treated i n such

a Prbljcations, publishsd datant aprl isationsn andprier slogpmpwys disclosed herein

da el ' SE. Typically this is done
by trer%%g&’rp%gtc F}g%\?ﬁ&te 30 mM HO for 60 seconds.

[ The sol.ution nt,.b * e | .then
oA Bt roro 2 ARGET o2 Ab ¥ it BnsEor o
bi ndi ng recorded. The chip is again treated to renove
all of the bound antibody w thout damagi ng the

chi p-bound W SE. [00149] The solution of antibody B*
al one is then passed over the W SE-coated surface and
t he anmount of binding recorde@. [00150] The maxi mum
theoretical binding of the m xture of antibody A* and
anti body B* is next calculated, and is the sum of the
bi ndi ng of each anti body when passed over the W SE
surface alone. If the actual recorded binding of the

o " - I o




[ 00152] The Bi acore assay descri bed above is an assay

used to determne if antibodies or other binding
W@®pNH243 0SsS- bl ock each ot her according to theCT/US2008/012987

invention. On rare occasions particular antibodies or

ot her binding agents may not bind to W SE coupl ed via

am ne chem stry to a CVb Biacore chip (this usually

occurs when the relevant binding site on WSE is

sgor d d h he ch
CBEECc By ob Y Sl Hemeiia ob A bR sod AtE vl Plgedonto a
t aGEeH, Iﬁ@@%ﬁ&aﬂfdo\q{aﬁgto f8ke @rﬁﬁ{éﬂk %n!\béa‘%és”@,éﬂiﬂ‘i and Ab-J) and

His-tagged WSE. In this particular fornat,
arthe apprepmate ChRIyegivons| of k€ HoINPed 01 12, tlﬂemBQQomare gxatﬁuep into

o Pt fanp Jehf A5 Coi S PBHEE IR ERdETor & Riman

arlngquneJd}E (GDR%S)f@EQPI@ D22 b} & D6) 0PI SarlioaRE AEB, Ab-
out essenti al ﬁ as descri bed above, except that after

edrandip G eABtK ohbdy dbeN andihb-Ps- t agged W SE
woul d be | oaded back onto the anti-H s anti body coated
suPpZdyd. Encluofthe vamatle domeingxé bt agd Kbl werengoned onto a

N- H d i nal. H.s- d
cdlirrRBa R i S Rufilk ARlinddics (PR5H¢ A5 and
otthe hpprafisatd COH AgidtsnHiSEN I }GY: A8 C50TR6H aldSQﬂ@re tofidfted into

are known in the art could be used for such

c redtbsr lmrn@kkzn?@a dight mrs(QIaRg of BRQIBGNG: 66) ah%ambdA chain
t gg W té]f%s%(?‘ g%@/lt?d&d\)%.si)%tl S §a§§§“‘%ﬁﬁé€9%} e’lgvopk BEDRs of

ASTEQY ID QMO 3R, T68) th giveaiveng hgmanized hxytlbﬂﬂSssrAmRSanamb M.
ELI SA assay for determ ning whether an anti-W SE

anboPre]y The abingy ofthSEnibdiiésne bAGEMim&T WISE MR WeterMined

I s capabl e of cross-bl ocking according to the
i singtthe followgng bmdingseas 96 vell plagascrcr sogtadiavitha Ordovell of a

a [ I
R R
dasmperate. N"Eheplates @(2):15 tHen Weshgbowsealsing PBE i+[9816 Dlveén20
assay i.s_to have an antj-WSE antibody coated onto the

vve(ISF%me Blocksgolutjongyay added tp eaca el andinmbagad oyesndghiag 4°c-
PAS i1 A &5@@1§fl?§rlgféh'hﬂglana\m3E B}’o%nﬁ E&?Qﬁo ml or 100

111

L4

In so uti on not bound to t
A ﬂg/mi indslockipg sdlutadn thaSkad seen ipeemixed edtht 201 'tlﬂ,@OWdilhson of

LSS0 R S BRa a cc

ﬂmv%ﬁﬁgtﬁsat 43 eAﬂéﬁh@uua%o @0wére WRARY EFMAIBE sohatwdiast
not been bound by the coated anti body and to al so

r eTM‘BdPIdﬂGG)S’@S@Idded togagh ivestl q@ﬁab@platqs ivisoel yead onvga| abserbance

or e MR Ry S PR SofaRe B SRy depgs 3.4

t hed s;rgasur ed usi ng an appropriate W SE detection
reagent. An antibody in solution that is able to
Cri9823%)0Chhe Qsin@mt 1€ hﬁﬂﬁhﬁ@@&nﬁﬁddﬁesqg cﬁ%lsﬂﬂ&&c tﬁé\uﬁﬁnﬁg of
decrease in the ‘nunber of nmol ecul es

c o@b@dtodnmamoWSE: #as ldctndnmsd atsmg ecamapetition rbmdm asgay 96 well

| sy Sttt willESQ bllsh 8% g kPl B 8F Rafledif G fav-0 in
[ Q%&ﬁﬁ% bﬂ_ﬂ%rﬁ‘oﬁﬁz&ﬁb{ouﬁ aﬂn@‘éﬁf ﬂeﬁ@éralttﬁ‘e Ihe pibedsaidre thuntwigshed
bel ow In the instance where

APmse ugmg ﬁ?@s?ehoﬁ% B\ée%?é) Gsﬁﬁw |Bloglisqlptigrpyasadded to §ach well
I

¢ R o of 30 TG £ ARGy oF ks Mlelics

solution to mnimze non-specific binding of reagents

that are subsequently added. An excess anmount of Ab-C

is then added to the ELI SA plgte such that the noles

of Ab-C WSE binding sites per well are at |east 10

fold higher than the noles of Ab-A W SE binding sites

that were used, per well, during the coating of the

ELI SA pI ate. [00156] WSE |s t hen added such that t he

o o o o o, oy ~r r



control signal at least 3 tinmes the background signal.

[00157] To avoid any artifacts (e.g. significantly
walpdobereens affinities between Ab- A and Ab- B f oPCTAUISHDS/012987

resulting fromthe choice of which antibody to use as

the coating anti body and which to use as the second

(conpetitor) antibody, the cross-blocking assay needs

to be run in two forrrats 1) format 1 is where the

e, B N0 A, 00 B SRS 2
anfuhRAAY ISP Blotdia 4N @Jny i lﬂBcl@lﬂél slitib P HIRhadbded ﬁf‘é}ﬁfx%d with

the first and second antib e reversed In coating
arad! : 56,000 ddmtlmﬂdi Nuﬁwtﬁinm& (Paencz)aWaa)tﬂnem\aé@d tp@aqtsﬁz]:ll of

u Fl ash (.STE) reporter, ce are used
el B R PRl B, AR b ibalh afes o Reshed.
sirgRdlyi, 5 ul/WRE cﬁthquiee&) @fas I@Eéﬂp@%a@le%u%hsrtwé pla@s kkre
MC3T3-E1 STF cells can be triggered usi Ig.]ﬁelt er

erdeshenuabsarhanss platd repder; M@a:wgrebyotmlf M goftware. Data is
c I umto differentiation nediumor by
aghsﬁglgg e%?)us Wit such as Wit 3a. Reconbi nant W SE

Pr ﬁbﬁg’i edﬁé g‘g’n‘fﬁo t&? e He%r orw:‘}gllagﬁzaa gpnathn‘glacfs to R}E%%izg WISE

S-EEUVH@}[' fe‘liatlv[eQQ Uo@bf tHeCdr{gaiad $6dcnb dibodies Weré déermined using a
MC3T3-EL1/ STF cells is plated into a culture flask in

exphrpapashassiawitin MEdA -E h8upasT orflashe(Sdén rellrenthe gelly were
s, i i OF ' . .
a f fgérrg%{ C%Ecp hﬁ? gor 6&&% F?colrrﬁ'ﬁgg écp &@f&ﬂg@qg%phﬁg ﬂgs%qlbed in

ex]:ma sveRtionand tlfenltBeyr weae\sittleratnchtedewlth @8BS mily br ABaniWISE
of freshly Prepared differentiation nmedium [0016

Hd%r?te@f‘"’(l}ﬁé P garken (-2 g/aH e IS5 progins tb&ghas bekn

FRBREH M Dol SRS BB EEL B IR E BMRAR Tl S
d m‘gfmk eTrWexa'y ifour, hoakd latee dleuncufesraseeqngrmd: 8ads w!mtehnmedtusmg

s in e f iffe enxla medi umi.n 100,

BBl T Viabk gfect e DRV s SRR BT o1 24
hQHsYtﬁJcB@fl OPRtd Wérk RS RIP RSN vadr8. MRBSHSRSWn in Fi ure 8.
Luci ferase signal is nmeasured upon renoval of ne

fromtesting plates and addition of 20 ul of Ix IyS|s
buffer that has been equilibrated to roomtenperature.

605 ted&.ﬁg%gggﬁ- SE ARG AR aibgdhdut es at room

mperature an erase assay reagent was

i‘ﬂﬂfﬂ%&ﬁm o ShratRis SR 0volf o AR ¢ Ve

rmg@ﬁ&aféalv onﬂ)lélﬁéﬁtﬁﬁ@tde%mﬂlﬁg Mig¥éh (EDRY gxlaﬁz:ag dfafouse or rat

Assa [00161] I ncreases in various paraneters

$ Hite Bupyap Bermline degeptelEYneweIksE{uensasl prot ecti on
or pul nonary protection can be neasured as an out put
f rl60231h vFulb-length radgniodDNASEndriding bajh agebedy light andlbeavy

to,identif bi ndi n ent t _are,abl.e
nalEa b tooilR o sHla Rty A RricBp s RACE
Sishowed By'PLR! STHeWINIAE fd&&hé %fﬁabﬂeﬁfégion/s of u{efmﬂaérylead
mar ker s and hi st onor phonetric markers of renal

puRRddate ynuréng antibodienASEC by, and zat agtibediuh g’ %Rg’ef?&b -Tj, gvere
d%é&‘?&d&? not@%g?%&%k %lﬁi %x%ﬁ&@r ng a statistically

fease ed to vehl cle treated

IO NS BRI B s

preeh&ate seeraPlight chRinind heh®SéHaNgva Rt ETHAIH chEf depicted in
any suitable mammal (e.g. nouse, rat, nonkey).

Forrmul ati on and Delivery of Ther apeutl cs [00162]

Phar maceuti cal conpositions are provided, conprising
one of the above-described biggling agents such as at
| east one of antibody Ab-A, Ab-B, Ab- C, Ab-D, Ab-E,
Ab-F, Ab-G Ab-H, Ab-I, Ab-J, Ab-K, Ab-L, Ab-M Ab-N,
Ab- O Ab-P, Ab-Q Ab-R, Ab-S, Ab-T, Ab-U, Ab-V Ab-W
AbXAbIAblSAb16 Ab-1 8, Ab23 Ab24
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herein may be delivered via oral adm nistration to an

animal . As such, these conpositions may be fornul ated
Waowa/ozm43 nert diluent or with an assimn | abl e Bdi/bE208/012987

carrier, or they may be enclosed in hard- or

soft-shell gelatin capsule, or they may be conpressed

into tablets, or they may be incorporated directly

with the food of the diet. [00165] In certain

circunstances it will be desirable to &éllver

pIEQrHe DR Zarvarianty owes egissated by prafieng the Adr-f light chain CDRs
S Q%qﬁﬁﬁﬁ%@ ?(ne ME%} fbfHelWbrks VK § ?)oﬁﬁzgfg]LmZy ]%esu}]ue 22 (Kabat

i ntramusc , or-even intraperi

ampmbaohgswas reaineihedkasahe muoint kerirslaesideed arti san, sone

of which are further described, for exanple, in US.
PE[OOZM PhoKhghtThiin ddptedHatSEQMD NO 6] lightchalidvddabt 2, was
Pat . 5,399, 363. I n. certain enbodi nents, sol utions

ofgevﬁetes@vlgy@lee thsothds light chaiaIBRs intg human germline acceptor
PRk OYKAA] Ynd fpkﬁéi gﬂ;éa%am&np& %gg%g&in' n

wat er suitably n1xe ctant, su

hyahintrined apyl the Inhuriresserin®respliesi ons nmay al so be

prepared in glycerol, liquid polyethylene glycols, and
m[80234¢s Theliglafchaindiepivtel inSSEQIH&0:0I2@1 higlitychain variant 3, was
condi tigns of storage and use, these preparations
g&RBsrated\p ymlqmg:éfﬁ?% Y84 mutadions 1t $EQ Ipﬁéf éent the

grow h of m croorgani sns. 001661 [Ilustrative

pHAPIat euTheheavy shaig depictedinSHQID NG:&d; heavy dbgi variant 1,
[ r
& s eralef iy affl R RRE: i O Bl CORS BEE HLAAR eBfline
Stae¢dpke frameaedrRHVE] 1S blobtahd H4 0The hepsrchiaimndepidted in SEQ ID
exanple see U S. Pat, No. 5,466,468). In all cases
3 hemiysthapevasiast 24 wasgraeratack bipgrafting the pyiring deavy chain
1n§(b mgl‘? é’mﬂWe 9&4%1] fre&r%fe@&’lét\ﬁ{l o He tJHQ%md back
e under e con tlons of manufacture and storage
annhtauashe fmélopm@mlaoe dimg:hrassmest into theirtogugimad munge aedidwms:

CMISREARBRTR ShEL 8 1,

contalnln et hanol , pol yo] . q., ..
gl "Riitsn Sa B PS0: 1G4t FINGP B el CRE drafing
r‘ .
1 B ki a B Bl 6 LR Imanize
mmamymhmnhuﬁmnsexanple by the use of a coating, such
as lecithin, by the maintenance of the required
P400237] e $hekummitdkligeshaiafvarastiedepiaed anSEQITDIYOL e was

use of surfactants. The revention of _the action of
mieenerated &y PR ezaffing éhe light chiinmuping 19%? injg guman germline
a t Rek ity Hf ,
pg%%%g(% %ﬁ%or rﬁobut g‘nl g fHPH%’ne@EﬁPfS%} | C ac? e acceptor
t Hramevaskd VK219 ared TK & éor ftamermlgs 2ds@El 4 ta maintdin bemuch

preferable to de | otonlc nt s, r exanp .

D RS S qdniblh et B oG pBR uaRiBE TN SR pio
| RcRICH RRlb&t SRIRASE T W amPIndEasthe Hiitne ROMa1RYInk BBe to it’s
use in the conpositions of agents del ayi ng ‘absorpti on,
f proxdratye €DRiI and prtemtied mvol eeament i loap sgedture and antigen

[QO167 di ment, for parentera

ag)rlrl?(ﬁ?é érﬂég?@ﬁ«?ﬁg in aqueous sol ution, the solution

S be . suitably buffered if cessat ¢

1B o g bert titroraoiny CEESRRE LSRG tpans
Sakhdited 'by%rél@iﬁg €he rhOARE h&EAN Ichaial GDRIGHE Amah @bMhliR Weceptor
are especially suitable for intravenous,

i ntramuscul ar, subcutaneous and intraperitonea
adninistration. In this connection, a sterile aqueous
medi um t hat can be enpl oyed wd | be known to those of
skill in the art in light of the present disclosure.
For exanpl e, one dosage nay be dissolved in 1m of

isotonic NaCl solution and either added to 1000 m of
hypodernDcIyS|s f|UId or |nJected at the proposed site
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i sopropyl am ne, trimethylam ne, histidine, procaine

and the like. Upon fornulation, solutions will be
wa@eawpiresered in a manner conpati ble wi th the POFH§08/012987

formul ation and in such amount as is therapeutically

effective. [00169] The carriers can further conprise

any and all solvents, dispersion nedia, vehicles,

coatlngs di l uents, antibacterial and antifunga

ent s, oni absor ption del ayi ng age
o demamiork ST TR G0 aRPaRed Ia o Hrh OGS AcePiaR g
t fgg denke VHH"?—4 Uskdofti4Stae haﬁﬁwoﬂ(s@&cﬁﬂ eﬁﬁinzﬁtﬁfally occurrlng

p ar maceuti cal active substances is wel nown I n
arcysteifig c@pduq atposition §3a way repdaved mtithomserinatel hvoid rheag@emeous

R #ﬁat”@%@@ﬁ"ﬁ?@ﬁ%i%i LS%IS?TLFQE e - 0T
g .
HBGET obBioned b Balmtacieni SAGAIe SRRJONO: 34 was

" RRAGHRADH! rle\‘Peﬁ‘lnBM of PR AR GDRB §r&imal fésf@ﬁl:@qwm Y91F and

entities and conpositions that do not produce an
aIA%l’\@(SE@ﬁDsN(Bn 34r untoward reaction when
adm ni stered to a human. [00170] In certain

e f0azHOpenibidyp wasrbml;namaetbbgﬁi@r? g, cTlugigt Ebhiasiepicted
¢ HESEQRBOMCH s Brertied Bt afitind the el 1t RR HBECIRS human

' @éﬁﬁﬁﬁ@é‘ccbﬁbpfrﬁh&'ek'%ﬁi GKNRASE alkEIK A(SHQ@ A NB54) ] n
partlcular the conpositions of the present invention

|p| fO*i“ Qﬁtvg%hgﬁrdegﬁ:ltédvﬁ@ﬁ(ﬂﬁm £GP 'eﬁ&&ﬂb . fraing

osone vesi cl'e, anos
o Ith@raltl hem@vajhhmc(EBRs fintb hemlah lgermlitet @ceptos frexlnywork VH3 3-33 and

f be b
o oM uranesitnes et S eRbipARsI 10 PERREY L0F DS g 3
s gﬁ{lu&&rﬁrbﬁﬁe ysetpzcsl) %eoh%bﬁldmiﬁﬁldf RFABRYE 989 HTIEDS® NO:

I posome and |iposone-1ike preparations as
pd2ential drug carriers is generally known to those of
skill in the art (see for exanple, Lasic, Trends

B! [Ol)Btm NoAntib&dy7T w2l huihnizéd 88 COR lgedftung, Thé bgi(l rchain depicted

SER) U7 N0 0 prasiesigned togrptngabg afitieht ehain COnfo tuman

Tr}gt%ﬁnhg b’&eg%f fraRfewaVS VL6 ¥4 (a8d 312 2§§t @%ﬁdu@ﬁﬁt W&Leskept in
67,434; U.S. Pat 55

Neplacs, d5i6 50 fhES: impogandRas, camnlsalmelte@apeanﬁdwssnclmd

S 0 T OB BT R D e

dgmenylalanMRBIIFSYY be associated wi th autoi mmne
responses or unacceptable toxicity after systenmic

dqbomﬂy ThOh&RARhih WK ID INOOBRWREs dsint@byed
from phosphol i pids that are dispersed in an aqueous
megxiaﬁtmg lmeoras heavy aheioSPRs indo human geimaling dcaeptevinemeweikcV H4

29 e HES b ST s Bl s

t %d'?ﬂ%&ﬂélf Ritpdit@eé Bemtdridce aﬁ@&mem te@ﬁlubslnﬁnme@t abI e
nanocapsul e fornul ati ons of the conpositions of

prbspylalaningedt(F R, lausine 28 SE4Pk shreening a0 61 24 \]al@ﬁt3r7a(b( 37),
cop. produci bl e way (see, for
exar H%%ﬁéﬁgl?mﬁggﬁkﬁéﬁggpg?et al., Drug Dev. Ind.
Pharm 24(12): 1113-28, 1998). To avoid side effects
due to intracel lular polynerlc over | oadi ng, such

ultr art cLes SIZ may be
dgpéﬁg Pﬁﬁ FeY sggg@gg%aﬁghed in vivo.
Such particles can be nade as descri bed, for exanpl e,
by Couvreur et al., Cit. Rev. Ther. Drug Carrier
Syst. 5(1):1-20, 1988; zur Miggen et al., Eur. J.
Pharm Bi opharm 45(2):149-55, 1998; Zanbaux et al., J
Controll ed Rel ease 50(1-3):31-40, 1998; and U. S. Pat.
No. 5, 145,684. [00173] In addition, pharmaceutica
conp03|t|ons of the present |nvent|on may be placed

e o o . "
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techni ques, as noted above. Method of Treatnent Using
W SE Bi ndi ng Agents [00175] "Treatnent" is an

WO nioeovems i on performed with the intention of PCT/US2008/012987
preventing the devel opnent or altering the pathol ogy
of a disorder. Accordingly, "treatnent” refers to both
t herapeutic treatnent and prophylactic or preventative
nmeasures. Those in need of treatnent include those

| th t [ d J th i n which
AL A 05 BB e B YLD
D IOBRE s 1Dt e i Eary s eh O Dy 20 and
i 1R $6u @ﬁﬁQqﬁgﬂ%@%rg&gQu&&) Wele BB Pinfoct SHOR TR culture in

a
dogs, horses, c , , etc. Preferably, the mammual
i doghplrese (ODO0A 770.6 st A7s¥far 3 Otriauteenidrtted Eeltsreertispen down,

| di d di : h .
- apseped g oh SR TG o PrinSaius plates, 4fgrapemisht
t IncibafePatE7 @, cbiewaRatdped Sff AUQPHY Hewh! Th¥E&iEpellets were
anti body that provides a reduction in renal danage or

dased fos magapiep of phageamid plasyiidieef libragsuct i on in the
severity or progression of synptons associated with
r §08247¢i sRhagemid plabmals dfi3hPbah kbrarydansl BR dibrary iveer¢ digested

e PG5 DA PASH S A b R e
" sbedrae el VEREHY fRighRet posl aaBBhEBCES B LIERiEmd? gbst €The large
to an anmount of ther ageut ic or prophylactic WSE

arvestonliy: fragment bandsdSg4abp EarikQ ilibrary And bl bbrifasi3dRER s
or,. L pr on
AT SefSSHET ARl BB OPLANLES B RIIRA
Wi(Qlagkhor oti ¢ di sease (i.e. that provides "therapeutic
efficacy"), e.g., proteinuric glonerula disease.

[ G00243] | AuRARiZIBRALIWEE Abl¥ HECMAOSAdnhdhi Sval fandpliied with
i nvention are conteﬁl ated to be useful for treat g

i ng,
r gdiesrn gl ) (FCErlele MTGGGERAC B¢& GR& TER GREIGAI AT
t f e 0RS{ Sk f
oG Gl R G R AL TR E ERWINOZ 28 Siad 08 03 (6TG ATG GTO
g I SEGELG @Aflr@g"i@{: GEHG’aCGd]i A%SETTB(MG@M PYRTIBT, CTT GTC;
artter's syndrone tel man_ syndrome )
iR P NG 282) ysing bieniaeg pei-QUNRA iy 12672 eatemg ghain (SEQ ID
I i . ', i { . . _
PN R RS Sl SRIhiZe AR OR Gy chain VH-CH
gl foaparent (GT6Hp) mtas digested with BifilearsttNotl ahd penpfied wsisg PCR
cystic disarders of the kidney and dysplastic
mEVFIGEARAN lﬁﬁgm%%’ﬁ‘gﬁ% pol ycystic di sease, renal

dyspl asi as, and cortical or dullary cysts; inherit
pdPY24Pd+ | Humapized d\;bs{ée}élésﬂébﬁ%wo ﬁ%%t Wae élggtﬁgéo ai?lgSl-
ayt ' . . ' S :

i SRR SBILAAR o Es PRAMA i, LA g DA v
Alceantd sp by ptemriehlonafiorm ertrhctivmrand rethanh] priecipitatert. 20 ug of

 Sialea R R e RERSAETRA MR gl 1Ry were
Mylstd B Gar¥ B r RESARG St TP EAR éSfrath&eL‘#EU[ﬁ)ZB) at 500 ng

metastatic renal carcinoma; in addition, nephrotoxic
diRNAder $00 nk¢alldand AP0 ulpeveitto balelestroperappo i BioR adHagnge

i he kid roduced y r ' .

ciaieearing S22 RBES B ra CRARE ESANAE| a5pr. 2000hm,
| 1500Ve Eledtrdpotatsdl colis vaks ailined 3 XSeitle SOCad iaaitegal iteg °C
of common_nephrot oxi ¢ agents include but_are naot

| ifar 1 Beun dransfarmed selipverediered and plagedsan 28 Y c§Heddemm square
i nhibitors, heavy netals, all classes of antibiotics,
anal gesi cs, sol vents, oxal osisinduci ng agents,

anti cancer drugs, herbicides &And pesticides,

bot ani cal s and bi ol ogi cals, and antiepil eptics.

[00179] The phrase "fibrotic-reducing activity" is

meant to refer to the ability to inhibit, fully or
partially, fibroid formation or to renove or reduce

o s - o N Y LT "



revi sion/ plastic surgeries, glaucom, cataract

fibrosis, corneal scarring, joint adhesions, graft vs.
whomv/odizdkase (e.g., in transplant patients), PENts008/012987

surgery, nerve entrapnent, dupuytren's contracture,

OB/ GYN adhesi ons/fi brosis, pelvic adhesions, peridural

fibrosis, restenosis. It is also contenplated that

fibrotic conditions where deposition of fibronectinis

a causative factor can b e d according to the
R MO TG ST A B o P IS o HBRTIQrTalY SOIRPIes pere
| %B:lgped:afftag& ubddfoPphaze AftGed }T‘Plg?i'bkﬂr? i%ig@ ?P HeQRRtRYoted TQ-LC

i ncludi ng di sease characterized by ronectin

dsheflinglibraryt Was &by and the libeare bige bEthdicogstrustedehld) Fab-LC
fajlure are exanple 0 f conditions which can al so be

t Fé‘é#fé%g ﬁ‘?f%‘@%%&ﬁi ‘wWith the present invention.

{ ROEEh s "Bpesid RhagS sRrSest BOdTah bt - e s aegeacly.

a@@(\?ﬁ@@hﬁaia\%égli&%la\ééd Yith Q0XUfRaryRiR iEMads i Le-

treating a nedical condition associated with fibrosis,

wisbuigling kibraries, hespsétivebiano D@L Bheeuliresivere girewn te

di b i.ncl udi [ . ki

i TRATEE S BRR eorBF R iR R TR e L0 o0y

t Defter BOSmiANted bof iftubiticdf at 37 A€l Wierd spun d&wl Yeisaspsh&& into
and inhibits WSE activity suitable for use in a

K. gnd incahatied gt 30 Re overmight o dbe cellmvers spen dowg by
Wi . oy . . ) . S ovid
SRRSO ol A S W RRAR BN s
t Melinivef?(0%PEG/ 1e5MAVACI waserdded tootha phagd siptrnatanneed
t her eaf w“gh gdditional t herapeuti c agents th ei t her
t PEGRIPIAN e @arssyi Hy mPdwasEsdpeyLatedoR 165 it omaour
a . o » .
S TARFRAETOINE R pLa0R ] ORAAORAL S TR
siPmage¢ pelleo wak ye-suzptuded ioto il of PBR@nddentnifugedat 1K o 10

the conposition of the present.i.nvention. Additi.onal

¢ Wi Borernspeel dehi oPHAER FfscomBieR oS ner<alsthab Softbeg
ofapbite MhESHALe OISR s 8-shdpehdtEinRCEnil B PBISY 106 BSA.
angi ot ensi n receptor bl ockade (ARB), erythropoietin

E 30@25&] Ar P&‘?§Pﬁé)shﬁ§1)%ﬁ§’ ﬁm bmninéfp ogen (r)

rythrfopoiretin alfa), calcineurin inhibitors,

¢ s, e .
T HB0RRT o 2R el B HSLR el Ronl 105 MR RS ana
| a&301Dpfa efirescudl Phagei frath 3¢0BaebC shufflingllibgry wetehesed for

present inventian. The hjnding ent nmay .be
areBaaReainy biRRINHAtEH ﬁus%&% %Pak?aqgorh%?er&%‘tIEJ&H\Zﬁ%? Dynabeads
iC g@ﬁéﬁﬁo%ﬁ, #1106)€ l‘g?&l{lﬁhmg%rsgdh&@"af@ thred B0-minutes Negative

ructions for usin one or nore binding
agelettic)s With bistinglered Tt F 28 agtedsitreptapidog Bysatsads, followed by

B SR R e P v eV
anbi1 M Ree2 0 icIXORHR PBST), and 3 withTBS, And FdaRy ®H6H ofBound
a reagenthiﬁéggéﬂgfon whi ch the anti-WSE bind

n
A RBREGSY TEacfollavad P poeiraliggiipn pathils e of 1M Tris

I Reli i_ng ,r equl at or r .o [ ' .
A BB s G B30 sngentions
c anfyi- pao-avldtirbéudtioh of kbating doabaiteiohs ndtha gulaqiene rounds

t he bi ndi t ' i ded, the bindi
PR EENT R T e e
RSBy Risp S TTLASSOTD o LIpEC 003

foll owi ng exanples are offered by way of illustration,
and not by way of limtation. EXAMPLES [00184] A human
W SE cl one was used as tenpl ate for PCR to generate
huW se- MYC expressi on cassette by PCR The resulting
product was assenbled into a vector after confirmng
t he sequence, the fragnent from clone was then cl oned
into a pCDNA3. 1 vector. huW se- MYC/ pCDNA3. 1 was used
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PCR, and cloned directly into a vector. DNA sequence

of ratWse is depicted in SEQ ID NO 5. The pol ypepti de
waemoemnedes of rat WSE is depicted i n SEQ | DNO BCT/US2008/012987

Cynonol gous Wse was al so cloned and inserted into an

expression vector. The DNA sequence of cynoWse is

depicted in SEQ ID NO 7. The pol ypepti de sequence of

Cyno WSE is depicted in SEQ I D NO 8. ExpreSS| on and

Purifj [.on n.E
cortmbiigyhEh Ooad valmduE DR 05w e EEHED Teaire v
WiRkhir60eb18 WeY ERhPEmERIEE. BEQUES the ré’g?llém{fdsﬁﬁig, additional
density of 8 to 11 at 600 nm and then 1 nduced and
harverdghs dvashing esteps iWene earriod ot for hsepasate a¢tent . RIPE} pawing.
cell paste was thawed and re-suspended into buffer

Wi [00258] hoRay 8 nPlagemidh tiohalt dmalysisuwind ylone selectimgeneous.

The cell slurry was then honpgeni zed to break open the
cq0024ndEnR¢ERDR, RDG|andiRIM plebetsd cfﬁh& Wéﬁ::tdcfdeﬂ@i in phage
hormgenate is then centrifuged at 5,

hdthISAtonsiieytividip plades qogted; Wieh b@tlaﬂaﬁédxu@@néé’ ISE at 3.3 ug/ml
eénh‘btadz AHRY] B HBS eweqmgﬁ' A ﬁ&’l@l@ﬁ@s?ﬂﬂﬁ SadhRBIERD3 and

di scar super nat ant e resi ua cytoplasmis

waib4 dlutadgrool herd svedensd.oGldnesites slpwddaimgeneiodisigysignals at

suspendi n the.pellet to the, o nal ho enat.e
| oA RN SGTCRIGE Ve Shormaickon b FEDER. 2 gl g 77
SR f&hké}ﬂ{%ﬁtl&i@s%é fdehHB&d. o @tsthbx%fv%r@ drdgpRd due to the

resulting pellet, washed inclusion bodies ( S), is
t Heeseheofem amber godon inobe $amewosiy Al @f b remaipders wete

F e € 3eie P SRR e oR b QR0 sidhaf
rrqfemldé aduend (MDMMP@QEL@H&MWLR@AR@ﬂ@rﬁﬁlbraatdsqm of

solubilization was then added with stirrin

r e‘m &D 26PuI8) by insprigng e yrdablasegien ol and lyabda chs'iﬁl r

A o R B R

( ARgmehle AP was then adjusted to 20 MM Tris, pH 8.5
using IMTris HCO to generate a second sli ght

priee2 Jt apgrt Yh@tankient @iR¥RdoR Wl CEMhitahtIga2i on at 5 K X
g for hour at 5C. [00188] For the purification of

MgesseN SEqual ahRNEE §ﬁh£ﬂﬁﬁ€ed‘ﬁhﬁﬂ9ﬁ WBICWRS2 gamma chain
eqU| ['1brated and | oaded th the supernatant fromthe
acwedtob asétherlaght phaimvedor a.ttfepl c@lclemwnmf 025 weloH wiire hised to

L T A Y L

oalwaGdHaed anthay tzs(ﬁuhe&&nsmbhn Conaiioted gletivaetaby
SDS AGE (sodi um dodecyl sulfat egol yacryl am de

e|ceélfceteqbn@D@Ws)Thﬁpqer@pﬂﬁ%ﬁchutb% ghtfchaing agentified gmthigexample
h f [
2 ek SR oL STy 118 8e01D 00l s

O ersa B EET D SO hGLR D e tieea 1
pﬁa@esmemgg BN oo A SEQ AR TeSERLEE Dy 99,

@E‘éﬁﬁﬁ RE: @62% G 9gh, det (s @q i mj {1190% L66 (SEQ
COﬂt al ni

e that m grates
pri&INEX édZ)s Lﬁé (SEQWDSEO: TOH, hep (S:‘IYLQ IRNOf kQﬁOI Loh&SHQ ONO:

Folsiv haRsh> NETEo (R RSN E2P TR PERLP MO 4

byL 4 @EFID N(Fqllkswm(sm NG: I1q>@) LHBQSEQQWN@I 19, and L9
was filtered through a sterile 0.2 mmfilter and
st(§EébH%1NQ1¢2%} arfdrwlzma@épvm&lﬁéﬁam@wmdm%@m SRQdP NO:
Mouse And Human W SE In Manmalian Cells [00190] One

vial of stock culture was inoculated into 10 m

cul ture nmediumin Shake Fl ask7{125 m, Plastic), the
culture was continued for 2-3 days; then the culture

was expanded from 10 nL into 100 nL shake flask and

again from100 m into 500 m volune culture. For
transfection _Were seeded |nto 1 liter culture medi um

I I Y L NN A N AT



was then eluted fromthe columm using a linear
gradient from 150 mMMto 2 Msodiumchloride in PBS and

wo ea@enioms col |l ected. The fractions were then BSEFHEHY®™dS8/012987
by Coonassi e-stai ned SDS-PACE to identify fractions
contai ning a polypeptide that mgrates at the
predi cted size of WSE. The appropriate fractions from
the col umm were conbined to nake the Heparin pool.

[QQ193] .The E in eluted from arin .
ngm Ghiye 1R E\"Jﬁm’é)&ﬁgﬁiwqtgﬁ ngglél'ngégf‘%ﬁ;g&glty 1n various
CREQyRIHRAS VIC3TRCE HERAETOpPIRSH (IS afRge 22% et hanol
and adjusted to pH 5.0 wth acetic acid. The pool was

filtered. The filtered Heparin pool was then | oaded
onto a equilibrated colum. After |oading, the colum

hed. unti.l t absorbance..at ,280 nm of the
¢ TR ot aitene MaP PR IROIR bt BnfiidlestsOC ;|

n ted fromthe I ... ] 00194 ollaw n
oaiosBEn: Rl sapispas uER e T geleraipe donfagtp Spls ot the
diaftitsdiss witl HeOWISE préinl St dpcte SingleStming acid hi@fiess in
through a sterile 0.2 nmfilter and stored at 4C or

f itleezfnst anchthirdtlpepsmif dae WISEtpyotemn were dnfprdused usingGECR with
PSPl R P T b BRRRAR Sl e

siv@iébdqugnceldvafinned wad iramsfetiedlioto 2830esiid €oit traxisgpnapiadgction of

in MC3T3-El STE cells can be triggered using ?i t her
eMRISYEA Bricipnt The ghieqtioh ginglicamiag apyd mayiptiemag found to have no

U A S B e

praatl all mwdets vetainéd teireibilitgto lhilt Wro sigmalimgds the walkl tiype

can dose- i nhi bit Wit signaling in MC3T3-E1l
SPEotey 1Pﬁ§§f§%ﬁ$%¥ﬁ?f’%‘1@§s liny,ci ferase assay: a vial
of MC3T3-E1l/ STF cells was plated into a culture flask
i A0Q359%hnsRewtineenntvre ofishividnel WEE suian PESrins QeRtId(RRS

. . _ | 1
by el S S Ber RieBiAng Shiifodih SER b PP, AR TR TP or
alnonaxpaalsiing amtibaidy M w8 svare compated talassess| veletlkenany lof 1@e

ul of freshly prepared differeqtiation. mediu
RSt ERE AL FRodS e TSRS Gir  Higound WiSE

r L {Honf SR Rn 3l SR ARl
e?gétg&gg/&% gﬂgntdﬁgéﬁgiﬁtsm our %gly}}ségst%fg? g?h i ve daysof :
diahfibodies agrinsoWISE. | nedi um was replaced with testing

sanples in the fresh differentiation nmediumin 100 ul
t 406260y ol Imdevididi enyghmtpesteimsvecre tested£bt fimetliontad actimgtyitatassess

for, 24 hours befaqre |uci.ferase signal, are.. u .

| dtheeer 26 of rgeticssa eSO g s PsmsULFaldeT RS artein

f r@Vite St Reh oM ALeRtARhiRAdhE halviQfof3hibiting TEX LuY Sksression
buffer” that has been equilibrated’to room tenperature.

The the abose dessribedikelitbased asssyked for 30 minutes at room
tenperature and 100 ul of l|uciferase assay reagent was
addezbljo Ehetelatblel neatrdlizihg astivjtyalf indisidoalpntibedies sian gbtained

AT e kA B SR A cr o
ChRriaiey Eiftier Bl vl f\?'\;)e WoR@k WISH orARtitaROWISE pk@ChIBirhe data are

Mur i1 ne and hunman SE protein from bacterial as well
ashowmmFigaressldut & &g MaR, Adrf utfatteditrB, AbRABEV, Ab-W, and
pept ide. Unreacted cross-linker was renoved via
di‘al’'ysis foll owed by addition of the PADRE peptide in
nol ar anounts equal to the amount of cross-1inker
added. This W SE- PADRE derivatized anti gen was

enmul sified using various conbinations of adjuvants

t hen i mmuni zed sub-cutaneously and intraperitoneally
into normal C57BL/6, BDFl, angh 129x BL/6 FI m ce
(Jackson Labs). In addition, Brown Norway rat was al so
used for inmmunization either with PADRE-W SE
conjugates or native nmurine WSE protein. |mrunization
occurred at |east every 2 weeks. [00199] 4 days prior

M o o 5 e -,




nmedi a. Screening of hybridoma supernatants commenced

2-3 days after the nedia change. [00201] Hi gh-binding
web@an7@aed yst yrene 384 wel |l pl at es wer e coat edP@u/UB208%5012987

m/well of a lug/m solution consisting of goat

anti-nouse 1gG Fc specific pAb (Pierce) in PBS. The

pl ates were incubated with coating sol ution overni ght

4c then washed once on an automatic plate washer using

P 5% Tween 20 (Si gma sol ution ed .
+ 0tzheh” A YR EAenensEr B WK Banie Bousimod i Hfomycin

hyp&&&gq@ngﬂg%smsat ant was transferred to each well of

t he ELISA plate and allowed to incubate for 60 mn at

L RO o heratecP b MSE AR Bittol R AN Progrcs B nd BpRis was
s @Vaanteah usxhg hinodusa ylalebof MESEY@n aidriced Umlglﬁh!dsns nFemale

bl ' sol pti t hat d.b d wth
BB R P kS RSP A obr Pk ofiss (DS
agdeds }Qntﬁ%gecmﬁis lof 9 1SH &b P BGE-bel AR, abdIgG2b

AR gior
addi tion of W SE antigen, the ELIS | at es were
alchbutweldsatype bbcmtrap@rltf)mal m)atm QneﬁayF@r a mﬂ«yd«m&f intragracheal

m /
¢ SRR Whof s cifoe S £ Rnab i Blee o R R
PINVE FT @6y regfeitd 6f dach chiteenEEdr S wesksi TiveewbakI(iaho 1) post-
wel1's were subsequent|ly expanded in cell culture, for

f bleomBicins ifaveR rResHictiged %&%A@%rtm[a@é Dbend/tsishen wilkkq | s

R b S8, R L LA IR s e, o

c é¢ft lungfrome bdch mdiseseasdaflatsd mﬂleandlthm\]ﬁdcddongﬂefmémal-s
ay ce the adequate cel.l, mass was reached
&ﬁgfm? Ry I PGB o | B BRIt (B of lungs were
I StaniddSe gﬂer[mﬁfnéﬁm AR @-ﬂ?zﬁﬂarﬁp&hhii Yed((ﬁgl%onstratlon of

screenin 04] From each 384-well plate, two
clcohagen)stains land bg smmamphigechérnivdl mgthads twdqnyonﬁ/éat@ alpha

e e R L
Wethl exAhinRd b3 réldie. 11%}1@ klisrobdo 96 additibn Kraines bibiichoalveolar
transferred to 24- plates wi th nmedi um and al | owed

t dapgoRuidbiron cagly mquewzlas eliesteddpg the mcagiemept gf sicopontin

wg[ e conf e transferred to 6- well
%Yeégsm ?3?‘ éRgc ‘ncubation, a portl on of t he

ﬁh#é@ie Bar-R5% °¥1“§ss[§9t§w%ev£%‘%'? Bk Bl AL B L
t hﬁsﬁé BEkFad\HafackizEd U altveolalaécfuagée/@@isblsdmemfar RAERN
down (3 vials per clone) in for additional backup

The
otquentitative soakeswhare §\rerptirsessrip A 0ot ¢fdung affeqteds L@s it
d O 5 >
WEs Rt bt R b e R O S e

mafeele@n Alddaivnalbp dhe severBbsi) thwalveo]au amd ineatstitiabwhanges in areas
hybri doma cell culture asfol} urifi%gttpion .
s dungouss siigsied bl SoNampleavelidetpn B scpreilor Siverit

L4t preAbis, 2RCnisadl, 2 =
a?alfal ni t?ﬁlgﬁﬁgﬁlﬁﬂgg}tg J%ff&gﬂbeé]@b%ﬁgﬁﬁost cell culture
f Imuldi, X%ﬁem 4ceseveref u@edotaan@mm rperdse@red) thessunTpiethese

rnatant was then u
SHRe B RS W exalie th S Kanddel o Srefitient B o 2
OfseBarb@l deBAbionss ﬁ‘bt@d@g'ﬂ't tasteddyemahe ﬁnélﬁ&lﬁﬁﬂoteh@&{ @.)(en as
and equilibrate [00207] After |oading, the Protein G

c dheiaveregesofithe broges detsrmingdeoratbesr hadGe at 280 nm of
the flowthrough returned to baseline. The WSE mAb
was then eluted fromthe colum using glycine, pH 2.5
and i nmedi ately neutralized by adding 50 nL of a stock
solution of 1M Tris Base per 7L of elution volunme. The
absorbance at 280 nm of the eluate was nonitored and
fractions containing protein were collected to nmake
the Protein G pool. [00208] Follow ng purification,

t he WSE mAbs vwere forrrul ated |n PBS by d| aI yS|s usi ng

A PN NSNS OOR o o



[00210] Both nouse, rat, cyno and human W SE protei ns

i nhi bited Wtinduced TCF-luciferase signal with
wa@rephzn4pot ency (1 C50-200 ng/ m ). At 300ng/ m POTIVEZOES/012987

consistently inhibits approximately 60% of the signal

I nduced by differentiation. WSE protein al one or

MW SE protein and hybridoma CM (1:1 dilution)

pre-incubated m xture was added to the culture that

" UF368T ok siom it v o bR uminbistochemica
POdhé AL W Hons AIORIMAG: P-4 Qferb w&ibm% ! dégeﬁh@sof specific

tested in cell-based assay, mature anti
Alstaihing dnd\bssrgn@tl cvards parpehing teeaisansitquantitatiae s¢alé whers 0 = not

t 100211] Th | t }
SRRt Tl 3 eidod S hedtiie: €2 St AISIRRS v
t QRaVHRYI VAT Eh&ﬂﬁﬁ%e bfNrdath&ntG26@ oY SEpR4tebeEAIONSS

either mxed with different anounts of purified

ansepaseigdl &3 apleasZsiayss Tha éinhloigpresior sFpasaneieewasthkeras the
fjgayéﬁg% gi"'{h‘e‘é" el H&%nﬂﬁ!&oﬁﬁ% edidhlgrentiated for 5

er ase si was e sured 24 hour s

of O, R apsﬁp%??e{?'aﬁﬁ PRSPl A E @6 ekl h-10)

Shhd ACE (20 a2 8sa)) wad us&balld Soth %IgG'] qnhmmd IFsz (n=10)
activity are shown in Fi gures 1. Conparabl e resu
weEpatr @ wereruged. aRep xeywenfior QbsC a8d ApsE are similar and thus data

e b Tl TR By L AR AP R it
a add ghusl povbdd a3aGtdoatiol. ITHeBESsulR s stdvﬁgmcmgmes;m t30e3 1.
40 mouse anti-W SE anti bodi es.  The pl ates. wer

i Feopiatacgicweatmens of migs wish aatt a’}ﬁl%wmosmslgmtﬁqan@h reduced

We}%xg %ﬁsegirbnalgl T f@@g%r@b?f ?N%H%re %&?fll%}gm'g%%red by

c CS]Eblsd:olh!gemﬁssﬁ’Bﬂ: igurt29RShe ¢xﬂr%81m’r asdhhyqﬁia‘bbl%trmamker alpha

+0. 5% Twee was ad o each_we nd
" Reth Bass atin GeMA by FamuBghisfoch B et 38 ¥nd finally the
arl&\l'eli’ inbﬁéo}idﬂtlhlu‘i) Sl SRUIIIBEISISH tHi ef3g§’ ms%@lﬂmf Mirius

and then 3 fold serial dilution were then
eacch stamling afd thi exmﬂeam@n o SR eretsoasdighifiearely rmiuqmélbly WISE

on_ of |ot| nyk at e
oeEp LTt Mes€ e e Bt BBy R B fiCHER gee at
thgrkg 8t the @Er2di3}asAbdsthart Waawsh dbservedfwithenti-WISE antibodies.
antigen-anti body mx, the ELISA plates were allowed to
e fo L WISE IABIC (20 Setwal =20
Thgmr et hglnthsggﬂgtggz’x wth PBS + (05% vveeneg? af’scn )
Fiand Inhig G2 320rm/afled ¢veny thdamegc%})tcogtmlngGawere(tm@r o

| R R O e TR o bR SR et @GR pAs used

das positiRe Eented1€ ThY késuRtb Sreahbivl ofl Fiduird)$2-3BX aITRE @8aldf to assess
the data are shown in_ Figures 20-26. Epitope m pltogth
t ]

[ cbeimpacten gellageridaposifan yéne ylegke by GaITaals i igh

i | t :
L PBo i SRRSO o S AR S Bl
arttdagﬁefnmfnnge with taati4W tSE)antmy Cedprificantly fcecedrtollbgely

bi nds to i near will bindt SE
rd&P%EPHO WO rRte rERZk chuERD Reeiby Sphcollagen
' [ ' £ QPR also

e AR B S S S
WeSHegedamd msshcmdxen|Frrguraﬁﬁ;aantlaWISEIAlgCaamgllﬁ@lmlwuptétcced the
under either reduced or non-reduced conditions (65C
for 10 minutes with or without b-ME respectively).

[ 00215] For each lane 100 ng of the denatured proteins
in Laemm i sanple buffer wereyd oaded ont o NuPAGE
Bis-Tris 4-12% gel and subjected to SDSpol yacryl am de
gel el ectrophoresis and western blotting using

nitrocel [ ul ose menbrane. Upon bl ocking, each testing
anti body at 120 ng/m was i ncubat ed |n PBS and

~ A r~ArT™ Y o, .-



anti body (32 ug) with a nolar ratio of appr. 1:1 in
200ul of 0.1IM Tris-HO buffer(pH 7.5). The m xture was

w0 pmabaesl for 30 m nutes at room tenperat ure. PAT/YRDINEI012987
(Roche) (2ug) was added and the digestion was all owed
to proceed for 24 hours at 37 C. Under these
condi tions, the anti body agai nst human Wse is
conparatively stable against the proteolytic

di t] particylarly the tryptic digestion., The .

L AL RN ekl da a@ﬁmne{ﬂﬁa? soWs watlyeys gffrbasgj%tnéwtoa fibrosis

I QVQE PG dRIAREd e BeRditin eclioh 1R ReRNi it AENSIRE in
A reverse phase HPLC col'umm was used for Separation of

t A bdlid Gtem AHietrenterd indkesyenams ¢hask tteatdd byyithal gG2bamntrol, those

r.adi ent . f %-S e 35 % sol vent for 30 :
iR hongP S Y Phng S, MY et Ty sl Mg with
NB AL FRIDRAIOEst dblsit Reve %6&1_ BBPhoREital prev@vatich)net dlhRing
several groups of antibodies that generated simlar
t spmples e eolipstagfer histologieal Gmdorgmg iHeusrpethird studyrwas conducted

- - nd Ab-E. [00218] To obtain sequence
ﬁﬁ%?ﬁﬂ yeoﬁ%a%'i ndi vi dual peptides derived fromtryptic

CHBFRE ( rolfay S g ro R Aoty PR LT Bt p20) was
diges hndPMIFEEb @l=-20yeshticd 19G aaL @Fed. OHfst164164]1 adéesiifetitSising
after addition of ZU% of trypsin_in order to COH%' ete

t HE& Py Sirwsredstainingand et o HeFRP bwere pastermpd. Prophylactic
SUSEAR EEERL  EBR RSN B
S@nVERE sBoreAFigure 34)ypblkagenjdepdsition maaduredctay Sigiua Ried ({Figure

from 2% solvent B to_35% sol vent_B fqr 60_nin S
pohoPRBEPTasSion of myefibroalag T k igare 3¢hand ppea smooth

o P AP I P Ty

| wisleopenten sudljmeasectdtby BIASRI(Figass3§pedt isometd that the collagen

(M cromgss ers nd the remaini ng sanple was kept .

{ Sebaien e Tehoipbio D rouh Fespia sy srolRUReh AR Yagvice as
| QREGChsQa ks Rt d $h B8R 15MNID™ Blidy BndMhiub tRs€Bliéd Bave more
al pha-cyano 4- h£dr oxy cinnam c acid (4-HCCA). Peptide

s equishdiscasg shayl thesediattbe piewings tyooRdEs (Tnewdeaieh plgomycin was
wWhi C(E peptides conpete with WSE for binding to the

ant’t 25di es of the invention, rhuWse was inmmobilized

f i t h hi gh ity..3nM of mat .
OB o THi e o0 B SRR o g By
angn Wduee Uing3PNM ReBh S paitioR UM &fofiBfoblairadiers, and

then injected over the huWse surfaces. As shown in
Fiagteopoigin lgrel im both BATAtuid and yg8m in theblepmgeininduiord dung

t bi.ndj . t.he anti bodi W S £ [
atrptbrisge i Bs b ROSERD DX TGl dPicg R in human
dgpBRampRrE ¢Parly cvEHIED$ Mddidine 12005 SV glagicd, Ragel0891a0903;
these anti bodi es’ binding sites involve domains fornmed

byKadeipet al. Faspiratery Msgicme¥olyae 99, Issped; Tanuaryt408p, Fages 111-

8]
Cyiti G ' _
D ot ek T AT AR e e TR e groL st
r misiedeinakidingt ledmycin mddehindfunilrdralatretesal bbstdstion (UUO)
(Pierce) re-coated with rhuWse/rnuW se. at .
S A S S R T e B T e
Wi 448itRAMBbE kKRYEKRE miQ: dilBoMie VatRAdlbiminriB MU dSROALBS LPS
solution). 10 pMand | OOpM of Ab-A, Ab-C and Ab-E were
i noigbtaere dndiOpn knack@u snicowererproteciedfzoni diabeigasinduged )
of rhuWwse/rnmuWse at roomtenperature for at |east 10
hours before run through the rhuwWse/rnuW se coat ed
beads. [00221] The anount of the bead-bound nuAbs were
quantified by fluorescent (Cy®) | abel ed goat
anti-nouse 1 gG (H+L) anti body (Jackson | nmuno
Research). The binding signal is proportional to the
concentration of free nmuAbs at binding equilibrium
Equi | i bri um di ssoci ati on constant (Kd) was obtai ned

o o Y " o oy "



[00223] Humani zati on of Ab-A, Ab-C, Ab-E, Ab-P and

Ab- T[ 00224] Each of the variable domai ns of Ab-A and
WORGOWREE cl oned onto a human | g& constant JdREEHUS2008/012987

make chinmeric anti bodies (Ab-I and Ab-J) and the

appropriate CDR regions of SEQ ID NGs: 10, 12, 18 and

20 were grafted into either human kappa |ight chains

(CDRs of SEQ ID NGs :10 and 18) or a human | g&

R A g gsengiaT expansion: phskghashnetal . & KGR, Cell Mol
AN, anstuhie 29 NMQQ?%@c@oafzdmmwgem% Bt ammyszoz

of Ab-P and Ab-T were cloned onto a Ruman

o diep Giell Mohitiomiol B3l 130 vid 81 200daMsgal ekl (FAthaap and

TS OB020 L8 S O ISPl TR T 35
| i1ght; Thrnded L7, Vdl. BEQJ.B. N@ay 5009), pp. 98ar89dq THRIWISE Ab

(CDRs of SEQ ID NO 266) respectively; or a human | g&
f ESANRN Ay ughitydptseptingynyariety of dsgyderinyplying kidgey and

‘?“‘f%““@ﬂ%%ﬁ?ﬁeﬁ%%?ﬁﬁd ?Ielé\btff E‘.”ﬁdAﬁur“fan[ W has )
6
00 (AR, G ox B nd AL RS Rty AR i

scpimgno@@c mfadeaﬁd%dtr@ﬁtsrﬁwl @Dltlungda&lcbﬂ(WLCPQODGfAfSUO Annual

for two hours at roomtenperature. The plates were

t Meptwashbarashw&)@pﬁgt haeéeqn mrrrﬁneteﬁl’ﬁcpa{lsr@rnﬁtf integrin

B I

o&gﬁﬁ%ﬂtﬁg{ Q‘Zbg\p@%l serl a |eleelij}lt(di P%ér‘}%(g:lE [ o{dlhnyl at e%d

hupa(S W CBR-957) o 10RN cart alsd prognate nﬁﬁomgétattam aflddélevgédr

in blockinggejolutlonthat had been & gvmtha
1:OF§OPBINIFY T IMOYATIONS RRRSEF EXACE PIS- l?’(t R ppofBrospesis,

adfeitwed aatThah] MK Fidie B%@i 2088 ‘Mdynp ¥PadR6l84; Johnston et al

overni ght "at _4c. After incubation platés were washed.
FuFmarhtIP;apscﬁﬂlcm ZOQSI Mayf: H3VB36P|4éﬂz)e)Thua§N ERldbiding agaots may

d the ea n. a r e plate
F alsgaPBlcntodtsfh STl Bod BRasiis Jtoflel B° ARG ReRiRse
S RRWBpbtinTdxPrdssidndn tingnd 5, 6. [00227] The ability of
t he humani zed anti bodies to croos-bl ock the binding of

Ab-C to human W SE was det erm ned using conpetition
bi ndi ng assay. 96 well plates were coated with 50

PR oEpPEr R AR WX lo it inl Of MoHinhla In

plGdles3 K€ Mitdhen washed once using PBS +. 05% Tween 20
(Sigma). Block solution was added to each well and

| ey edcoemas K@ hiicatl 29@014@134&@11D@bﬁ/J)SﬁEﬂeEdbtaihéderbmﬁhe

of testing antibodi esAb-C, Ab-J, Ab-N and Ab-O, were
adadson éag%rewrmepplﬁtaﬁ Mg AP YomTeBYST IyPISIEER iaRting agest Week

b ot} dRGD ohP ROl st MRk OB 1R TR e
( Rheinomict vbemti- WISE arkdemlertt tafteapzbtex\mlria s bbhedq:)}ednpedand

i ncubat ed overni ght at 4
wdFBIERIHEFRe SHTIeR At gee 8y 9 I PRl pRiayisE

a%ﬂﬁgociy%ﬁ-@& X6lH oﬁ‘k@'uélé‘ vddy @t&% QP11 ! mranﬁéh@were

absorbdnce plate reader. Data were plotted PRI S

s gbhinaued. fot)hft dayss F@hb@rpupr(nFil@meelVed {1@mgcgjon$|qignng the study
i meric ant i bodi.es

ndstipd! Poaby St Tor oart Fiuabilicer g ufhed O day

Olbefird ﬁleatmdgnaa;am idapdD and day 87 dewentyl foathoigi tB’@l @rinary

cell -based assay wth MC3T3- E1_Super TopFl ash ( STF)

carotgin (FHE) eseregonsicee @Pqiwctevﬂlm&Aaalwalth(EweﬁselkHneé

days according to the detail ed procedures described in

this invention and then they were either treated with

PBS only or human W SE proteitg only at 0.5 ug/m or

0.5 ug/mM human W SE proteins that has been prem xed

with a two fold serial dilution of the testing

anti bodies starting at 5 ug/m, Twenty four hours

Iater t he Iu0|ferase S|gnal was detern1ned u3|ng

e a - o o




[00232] Anti body C was humani zed by CDR grafting and

mut agenesi s to generate several |ight chain and heavy
w@b@pn7o2ay i ants. The |ight chain depicted i nSBEETT/DSNGEB/012987

22, variant 1, was generated by grafting the Ab-C

light chain CDRs into human gernline acceptor

frameworks VKI 0 2 and JK2. Residue 22 (Kabat

nunberi ng) was nai ntai ned as the nurine serine

resi dye. [0023 The Jight. chai,n depicted.in SEQ ID.
Vo {ng@ FPUERGIT yRstionAnd giusled for lgeréed@wge- Pigure 39
OsROWS tHat D40 Br Rl Garin TUTISRGS ¢ i6i84rttly B®er i
agceptortfranemorggwgﬁgoggagﬂg.JKZf#%%gfgﬁgﬁ%% (Kaggt o
nantaVisigireaied sroyas aomparad & vehdcle treatad ghavpsurAleag with the

b B GBveR T fof SRS Rich Pk DB ERERE wblly of
by¥anfiBKISE)agéhtsin ré@Omdprotdim@iswhioh B dinbmatefestation in

[ 00235] The heavy chain depicted in SEQ ID NO 24,
heasiguschidngy disgasestuch as glomegalapeniridly. B9myranous Aephropathy,

‘i ] ﬂ%&% ' @ggk' accept or
??%ﬁ@ﬁ%pggxéﬁfﬁﬁ@gb an 1%ﬂ$ﬁ3n$ﬁgﬁﬁé% y ﬂgﬁh depi ct ed
in SEQID NO 36, heavy chain variant 2, was generated
by grafting the nurine heavy chain CDRs into human
germ ine acceptor frameworks VH 1-69 and JH4 and back
nmutate the followi ng select CDR2 residues into their
original murine residues: M48l, (A9A, R66K, V67A,

. T68Q and 169L. [00236] Antibody A (SEQ ID NO 10 and
12) was humani zed by CDR grafting and nutagenesis to
generate a humani zed |ight chain and several humani zed
heavy chain variants. [00237] The humani zed | i ght
chain variant 1 depicted in SEQ ID NO 14 was
generated by CDR grafting the Iight chain nmurine CDRs
into human germ ine acceptor framework VK2 Al 7 for
framework 1 and human germ i ne acceptor franmeworks VK2
Al 9 and JK4 for frameworks 2, 3 and 4 to maintain as
much honol ogy as possi bl e between the nurine and
humani zed versions. The am no acid at Kabat position
87 was nmi ntai ned as the nurine phenyl al ani ne due to
it's proximty to CDR3 and potential involvenent in

| oop structure and antigen binding (SEQ I D NO 14).

[ 00238] Humani zed heavy chain variant 1 depicted in
SEQ ID NO 16 was generated by grafting the nurine
heavy chain CDRs into human germ i ne acceptorframework
VH 1-02 for frameworks 1 and 2 and human germ i ne
acceptor sequence VH/ 7-4.1 and JH4 for franmeworks 3
and 4. The naturally occurring cysteine residue at
position 82a was replaced with a serine to avoid

het er ogeneous di sul fide bond formati on (SEQ I D NO

16). [00239] Humani zed heavy chain variant 2 depicted
in SEQID NO 34 was generated by reversion of CDR2
and CDR3 proxi mal residues: R38K, Y91F and A93V ( SEQ
ID NO 34). [00240] Antibody P was humani zed by CDR
grafting. The light chain depicted inSEQ ID NO 54 was
generated by grafting the rat light chain CDRs into
human gernline acceptor framework VK3 L2 and JK4 ( SEQ
ID NO 54). [00241] The heavy chain depicted in SEQ ID
NO 52 was generated by grafting the rat heavy chain
CDRs into human germine acceptor framework VH3 3-33
and JH4. Murine residues that were kept in place due
to proximty to CDRs 1 and 3 included proline 28
(P28), threonine 93 (T93) and serine 94 (S94) (SEQ ID
NO 52). [00242] Antibody T was humani zed by CDR
grafting. The light chain deplected in SEQ ID NO 271
was designed by grafting the rat light chain CDRs into
human gernline acceptor franmework VL6 6a and JL2. Rat
resi dues that were kept in place due to their

i nportance as canonical or interface residues included
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arginine 7 1 (R71) and valine 93 (V93). [00244] Phage
Derived Anti-Wse Ab-C Light Chain[00245] Part 1.

w@ovsoraeas i on of LC Shuffling Library [00246] BCBU%1004/012987
1 pfu (ten tinmes of library size) of 310Fab library

(YRl e o Bl TR B TSRS SR e
lea$t@ne @F aatibddliés) ABA, Ib-C, AGLE,3b-P| ABLEAb-UnNA®CY eghdc&bIW to

wer e un down, re-suspended and plated on ten 2XYT-CG
human; ds posg-Blocked trem bindipg famman WIBE by g legst ape of
antfbodfeRIAR ANALEC SEBADAb-PT ApANASBUALAP YA NGy CC! |
pellets were used for negaprep of phagenid plasmids of
libraries. [00247] Phagem d plasm ds of 310Fab |ibrary
and TQ library were digested with Sfil and Notl.

2 e B SRR BB R R R P TG BR05 o
fra lthéreof dangiderthsd R Qbast dheof t@ll@ﬁi%?fhﬁﬁetéﬁ: fissug %giyﬁ
a

_bands (5242 bp for TQ Ilibrary and 7 bp for 3
Sirjusgedytomingeprecotaginspradugiipnprypressipned migifthgoldpsianarkers such

I t [ L Q) . u '
os S by Aobbhg Pt S, s et HRDLEER yipol e
inhisitone e LI AVIBE inG&s1besedHdsaysCC CAG CCG GCC TCT GCT
CAG GIT CAG CTG GIG CAG TCT G SEQ ID NGO 281) and
5104-93 (GIG ATG GIG ATG ATG ATG TGC GGC CGC ACA TTT
GCG CTC AAC TGT CIT GIC, SEQ ID NO 282) using
3. humaniigageaahiibdtly s f%n& Hebe T I BInRO R § LOSEP ebloPbf
24) as the tenpl ate. lified humani zed Ab-C heavy
WISKai n VH- CH fragnent (676 bp) was digested with Sfil
and Notl and purified using PCR purification kit from
Q agen. [00249] Humani zed Ab-C VH-CH 1 Sfil/ Notl
fragnment was ligated to pCES 1- LC Sfil/Notl fragnment
4. pooAndboldted anfibbds: o fFapinmedt tHeGP @e bitels Yo a LogpBagitbhof
was cl eaned up by phenol chl oroformextraction and
WiSEhanol precipitation. 20 ug of ligated DNA from TQ
library and 93 ug of |igated DNA from 310Fab |ibrary
were used to transformel ectro-conpetent TA cells
(Stratagene, #200123) at 500 ng DNA per 100 ul cells
5. and A3G6olatledl @ntieadyeoriiyagahent theoqd that bowds itma Bi48Radoss we a
T5§T ser usti\%sf_:z). 22CM cuvettes (Bi oRad, Catal og
E880R9 5uF, 200ohm 2500V. El ectroporated cells
were diluted 3X wwth SOC and incubated at 37 OC for 1
hour. Transforned cells were titered and pl ated on
2XY- CG 245 mm squar epl ates and_i ncubat ed overni ght at

6. 37 &he colated rtibody At ploimanwhesinsdantiRody binding @dWSE
el RS e AR RE ROt PO LU SESuRlof igeonine

at drhifo latidrrasius$ z ef SEQUIDENOOD S tywesithat Atfind-adid ir€Sidue 83 of
shuffling |jbrary was 2.1x109.. [0025 ' hages

SEREND: S ctietfoleneine etaramgracld iegidpe 85 a? %Eg}f’gﬁﬁf gt %r@@g
el j: 3 i JOX library size

gl i nolcﬁlgfjérrs #%mxﬁgﬁb%ﬁ#n%{%gmsp respectively, to

OD600 0.1 . The cultures were grown to OD600 0.5, then
infected with KO7 hel per phage (lnvitrogen) at MJ of

20. After 3 I, nyt e f _i,ncubation, at...3% QC ..ce] |
7. oo BB e eafioddy 82 cBim iRl SR Slivaly Binaisftd sk
requitéd B Gdnéfe aBlnEaOMe EEle@bd fromle tied dohisisinEoBPthie chindat
qby centrij fugiati on. The phage supernatants were
amirioaeed wesidag 1ph b SERUhNQ: Bed tyrpsing #f apypg geidgesidue 155 of

R R A A

ice for 1-3 hour. Precipitated phage was spun down by
centrifugation at 14K for 3§ m nutes. Phage pellet was
re-suspended into 1m of PBS and centrifuged at 14 K
for 10 minutes to renove cell debris. Phage

preci pitation was repeated as descri bed above. Final
phage pellet was re-suspended into 1m of PBS/ 1% BSA.
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phages with Im of 0.1M TEA foll owed by neutralization

wth 0.5 mM of IMTris HOJ. For each round, panning
woeR®Ihdondes at two antigen coating concentrati onBCHES2088/012987

10- or 20-fold reduction of coating concentrations in

t he subsequent rounds except for RD4 as shown bel ow

RDIA (3.3 ug/m); RD2B (0.33 ug/m); RD3D (0.015 ug/m);

s SO0 B BT B o e soppes

leabtosneRTIBR BaGUIEN0E hating atRad1i90%, jdentit9ceh TR kelected from SEQ ID
i mplenented. Besides the regul ar washi ngl, addi ti onal
NQsy i lgtt 13 d RV nkf8s d &Hsl et 22, ddd+ 130 1 Jut137 ok 3% 140, 141, 143,
r t angy ]1<Ra ~n Phagem
14303 PE 1381001509 BRI g5, LI E5RIsEE Lo, T RAOESH des
17@Q@0Z1, RIB 1d4d1 BDA7HHEAGe T 181 or82s 18&r184st8xa 8601870189, 190,

19Bi 87 K aPea b et hidod, B30 0t b2h8 21 i 213

21%59@7’,\@1& Ploave; ohoi v vodusls shpnes %3“(}2'13?,823?, R 235,

and 'RD4 el Uted pool were screened. ones t hat
238HRedB S i2A | 242, B hdidrg246, @Adl % RS ha@oh, 208, 2§€255, 257, 258,

255 G0 26 2% T G e ae ernes SREpacr hERERe wse

Two of them were dropped due to the presence of an
anmber codon in the framework. All of the remainders
were converted to IgG into corresponding pTTS vectors
9. wit ﬂhg@p‘l@)dyprdpggpe@ﬁg}er@éﬁf pl(ggn§§@ggwéglg six of said CDR's.
( MDMRVPAQLLALLLLW.RGARC; am no acids 1-22 of SEQ ID
NO 58) by inserting the variable region of HC and
| anbda LC as BssHI I/ BsMBlI fragnments and the variable
10r egiThr anfibddyppdrdgtieas tHessiflat¢dBding té clagndnvikreinGe@gsfcent
o Part. 4. Transient transfection of LC nutant |g&
ideni)88P "=qual ampunt of humani zed anti-W SE Ab-C | g&
ganma chain vector and the |ight chain vector at final
concentration of 0.5 ug/m were used to transfect 50
m of 293 6E cells at 1x1 06 cell/m _ using PEl as the
11¢ r arffde antibady. orfragment theseof geensding fo playm 3 comprising:
transfection. Conditioned nediumwas coll ected on Day
a. 7. TheCP®I segegicesietSBR DOk 3t 12haindd 2bdent i fied in
this exanple are: LI (SEQID NGO 76), L13 (SEQ ID NOC
b. 78), LCBR(ssgGericEs SLBEQQP, NOk: B7( 8 ah® IRGy 82), L23
(SEQ ID NG 84), L24 (SEQ ID NG 86), L28 (SEQ ID NG
c. 88), LCBR $HractHoNSEQID)NOLAB 1( $EDahD 188} 92), L60
(SEQ ID NGO 94), L62 (SEQID NG 96), L63 (SEQ ID NG

d. 98) , LEDR(seharcEs NBEGADNOLOSBES( PEE) B 18P 102), L66
(SEQ ID NO 104), L67 (SEQ ID NO 106), L69 (SEQ ID

e. NG 108hHR dedudnebsdt SEOPD Nd) 1301 140, @rEPQ4hD NO. 112)
L72 (SEQ ID'NO 114), L74 (SEQTD NGO 116), L75 (SEQ

£ 122) cndaanné SEERQIBNDR IR WL (oot oa i
& o bi v PRgearaEEs B SO 08, 7 B M348 1 P
b Epi { opSORBARI 09 SE0dD Ol Da e dasal s [ 00258

. Alanine_scanning was utilized to determ ne contact

i. poi nt sSCBR sepEengqs pHYERAD NPsn! Pméotreat 1870t ein. Site

~directed single amno acid nutations in the first and

j- third bBxsqegncenel YEQHEDINGs el 38, het.anddoPoduced usi ng
PCR wth Stratagene's Qui kChange site-directed

k. nut age@GPRi qkénces ThBEONR NOastaludéz andrlé3sequence
confirmed and transfected into 293 cells for transient
production of nutated proteins. The effect of single
am no acid nutation was fougyd to have no effect for
protein expression. The supernatants and purified
proteins were tested and all nutants retained their
ability to inhibit Wit signaling as the wild type
protein in MC3T3-E1l STF reporter cell line. [00259]
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[00261] The relative neutralizing activity of

i ndi vi dual anti bodi es was obt ai ned by conparing the
wa@Riobioroz4df the test antibody to reverse the iPEii/B52008/612987

of TCF-Luc activity either by wild type human W SE or

nmut ant L ASE t g a2 In Figures
L 11-18 ?@?%Q@E%@ngﬁ8§£4 E,EgSAb%H%\,T@%-V, Ab- W
and Ab [ i t Mt of. ti-WSE Mab
m. A4 P OB aRRE !){)]?%daﬁ@cﬁﬁs'i 1670088 204 48% | brosi s
[ 00263].~fhe ef fect I nhj bition di sease
™ orogr eé@%&qqgmeff ?%?%gl\i\bm§qg\9auﬂata@6?2%ﬂ ng a nouse
nodel bl eonyci n_j d lung fibrosis, Female
o. C5781/§Bﬁ1' %98“%%6%9&@&@@3‘_&0& 1&'%( L @@W@ab) wer e
pre-treated tw ce@f(Da s -5 and -3% with injections of
b. \W SE ASDRSearenise: of TR dpONPS e 7 aad HHGD contr ol
i sotype by intraperitoneal route. On Day 0, a single
q. dose OFDRreequencesdieSEQBDdAy.clidd, (82, 28d 48kg or saline
control) was given to each nmce followed by a MWF,
r. dosi ngChRBgiequanced oftRIEQ IDré@s: i85t 1§and?1 8deeks. Two
weeks (day 14) postbl eomycin, mce was anesthetized
s. Usi ng @BRrseqienzeslotPQADINOSUBY, Y90, lande9T0l | ect ed as
follows: R ght [ungs were snap frozen for Sircol

t. col | agepRag§ashces HESEQTD NOSI I o9 gaghospUSe was
inflated with and then placed in 10% neut'r al buf f er ed

u. f or mal EPRI RqRREASASEQTIDNNOs: 199N 98Tiafid 956:0PY . Sect i ons
of lungs were stained wth hemat oxylin and eosin (H&E)

and Si &y t Nelpyel] I ) stains and

v by i m%%gﬁﬁeéﬁogégm ca? Iﬁqu?g?s()qt %&Zéé‘#}%‘%g?r ate al pha
snoot scle acti angd -f i br ob . specific

W Io_r OLS!@S% S(sﬁglg-cf;s %&é@%?s%rédhg(?% %@td byhr olut [ nle
ig roscopy. itjion se or, onchoal veol ar

X avagegb&ﬂeﬂu?{%%ﬁ?}eﬁ%ﬁqﬁd{ljJQ%%@sﬁﬂg}aP%g? d for the
measur enent of osteopontin |evel usi ng ELI SA (R&D

Y- syst enyDR{sgavmss QIRINGe 4133k 28¢2i Pions were
scored for the amobunt of the Iung tissue that was

z. char actBRiseavengss of MeQIIRNQ#131dps L, @vh2bPi dati on on a
sem quantitative scale where 0 = not present, 1 = <

aa.10% of CDRregqednicecoic8EQID-NQ4:2213222,0hd R23g af f ect ed, 3
= 34% 67% of lung affected, and 4 = >67% of | ung

bbaf f ect @DR sdqaérice0oBSEQ IDINOs: 25226, wndD27;he al veol ar
and interstitial changes in areas of lung not affected

cc.by al VEDRajeqGetckSOSSEQADSVDE:A2VI 230, was 28tor ed for
severity according to a sem -quantitative scal e where

dd0 = NOtDRIL§EsHces &f SEQIDI NG 233, 7347ahd 238 = noderate,
4 = severe. The total H&E score represented the sum of

ec.t hese éDR%%Q&éxce%fs iiBasovers ex@nhfegow t hout

‘know edge of treatnent group on 2 Separate occasions

fr, Separ ag@ﬁt%éue%tceé 8P§é(3le%é§§:-24Th§4ii§g@b4§'&E score was

"t aken aver age the 'scotes erm ned on these
2 days 0265] Lun I\QRS. Stained i rius red and

E8py irm%hgfﬁeg? ﬁse%g%li@‘ihétgﬁﬁ'd’%%t %&sgﬂgﬁéfr ate aSMA or
FSP- | e eval uat e ext of ecific

hhgi i ni &@kaﬁ?au%g? @;ﬁgﬁj&gbﬁ@§ %‘?c%iaﬂﬁ 2? g a

. sem-quantitative scale where Q0 = not present, 1 =

ii. i ni nefDRzequesicpyiof SEQ IRRIQEASE; 22 anddodre. Al
slides were exam ned wi t hout know edge of treatnent

ji- gr oup ©RR>equgnseReSIHRIRINGsL S epet anédSPy at | east 2
days. The final score for each paraneter was taken as

kkt he av@PRgequincehef SEQIBDNQetdéln26eahdi263; hese 2 days.
[00266] In the first study, two anti-W SE anti bodi es
Ab-C (20 ng/ kg n=l 0) and Ab-E (20 ng/ kg, n=10) were
used and both ml g@ (n=10) g&nd 1 g&b (n=10) control
| gG were used. The results for Ab-C and Ab-E are
simlar and thus data were pool ed as anti-W SE Mab;

and the results for two 1gG controls are simlar and
thus pooled as 1gG control. The results are shown in
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sol ubl e TGFbet a- Recept or nouse Fc protein (3 ng/kg
every two days) was used as positive control. The

w0 e®abte4zmr e shown in Figure 32-33. The goal iBCT/US2008/012987
assess the inpact on collagen deposition using a |arge

1. NUTDET R TR0k SBIEPIkEr 74 hf el co! | agen

dep05| served ring the firs

mify <P on PRasinoEF bERERAPLNE: a§ﬁzg&€?i? !ﬁS(EaE‘SLl S0%

relatlve to 1g&b control) nmeasured by Sircol collagen
assay (Figure 32). Brochoal veolar |avarge fluid froma
subset of njce was also coll ected and as shown in
126 gdr 51@ agtibodyqr; fragmgnt fereof arepidingdaary of ¢lamcdam $dBAL
cof BNsingvel . In addition, several souble markers of

ssue injury or flbr03|s were found el evated upon

beI ony C t g [ in

a1 PR ek SES PHIEGR, LA A 2o gl S Splhes of
SEQ IhNGO3G2D7,da81 4 12% hose i ncl ude MWP9, VEG, | Pl Q,

MP-2, MP-1 ganma and | gA. Because mice with BAL

b. fl ui d bPpRVRGLertefof SROVD ]Q@@dlfﬂmlm%ﬂng ahd CDR se uences of
preservation, not all lTung sanples were collected

SE{QB?NI%M%H?@IMB&YM thus a third study was
conducted to evaluate that. [00268] In the 3rd study,
c. ant i - VCBR squérsesiof 3BQAED(IN0sniy% g40,rand 0¥ 1 wad Gl seqaanices of

) - 1gG was used. Histol ogical
SE@%E%gaéﬁn ; Sirius red staining and | HC of

d ce PR sgﬁ‘?%neov?géﬁéérfﬁ&a 05" E 44 4b o ST Socges of

SEQWH WARased 189, 4i[ s3core (Fl gure 34), collagen
eposi tion ‘measured by Sirius Red (Figure 35), the

e EXpres ESRl, <6E
 and al %P %e%er{%g%ggﬁe acPlerIPSr(s ézmagﬁlse ah@'ér[ﬁ1§@uences of

SEQuNGN: $5Qdiseparstt Y60, Figure 37), and | ower serum
osteopontin | evel neasured by ELI SA(Figure 38). It is

f. not ed ChH®!seljienceobt SBONMDARPES1418062,MantN63 lh@SCBRbélences of
E,%J rreasured by sircol collagen assay was tw ce as

EhNEs: hprhtl Mednd 9orted in the 1st and 2n study and
thus these m ce have nore server disease than those in
g t he prePRowgquenges ef HEQD NOa: Hewl bhitand 16P eodfdif sequences of
. ]..These data showed that anti-W SE
SEgiﬁjjBJb&;y ?(?212? rﬁlt rophyl actically can reduce | ung
|nJury oIIa en d Ity i fi I rkers,
b and 0808 1 608D B0e AP EATYS rad L et CoRarniyoes of
SE@mm@om’ypumlg]{aupgg lung fibrosis nodel. It is
interesting to note that OPN is highly upregulated in
human P iec
" Vol u meUZS'R %gg&eﬂcgggéﬁggg ﬁ%ﬁd o3t5a ll-ge?aﬁérﬁjées pI %gto%ﬁuences of
SEXEHD diOse 1 Vh|1GRear@0] 7% ssue 1. January 2005, Pages 111-
117) and knockout of OPN itself resulted in reduced
j. fi brosCBRi sreqﬁmces of SEQUDONOs: 133¢¢86 andht3 Ushd QDR sequences of
bl eonyci n model and unilateral ureteral obstruction
E@quﬂ&i%béézf%)ﬁ]d 83%i brosis nodel, cyclosporine

i nduced renal toxici tédm)del I n add| tion,

k. knock otPReguenseHohSEQIB sl 33 E)m}%and%g&ﬁs}@mes of
SEﬁ’II}R}? E qtgggg l§5‘d Opn knockout m ce were protected
I'a

’es-in uce’dal bum nuria and nmesangi al

Lo OB iR SRpkadD B0s\ (A7 9651 i G selibrces of
SEBEID'NIDse1 8Rl1198mand Bysi ol Lung Cell Ml Physiol 286:
LI 311-LI 318, 2004; Mazzali et al Kidney
I nternational (2002) 62, 78-85; Yoo et al. Kidney
International (2006) 70, 1785- 1741; Lorenzen J , \Vol.
19, No. 5. (May 2008), pp. 884-890) Thus W SE Ab
treatment may have utility in treating a variety of
di sorders invol ving kidney and lung injury and rel ated
fibrosis. [00270] In addition, eIevated osteopontln

.



[00272] Col 4a3 KO mice (129-Col 4a3<tm Dec>/J) were
obt ai ned fromthe Jackson Laboratory. Col 4a3 m ce
waleasehop4server proteinuria starting age of weRKI/BS2081012987
gradually devel op end stage renal disease at week 10
mOor late t t
™77 et ronk SR UESEQIDNOUPAR! L8 a7 SRR sequences of
SEQ EaN@sn193, \d/@#,ea:ﬁithted at age of day 43 (vveek 6) with
20 ny/ kg of anti-W SE anti body Ab-C or Ab-E or vehicle
n. ever Yy ODRe&feqtéhted bFIEQ TDEROFEIBSS 1 Y& a1 FINind UBR deqlientés of
%s Each group (n=12) received six injections during
S §Q§d997p PBornd ]@9|’nary sanpl es were collected in
nmet abol i ¢ cages on day 42 ( 1 day before treatnent),
0. day 4SCDBaa,eq5@camf Sﬁé IBANOTWSAt 36 and 13oand €BRafequences of
) excretion were neasured using
SEﬁfb IE(MO%EX’OC rnc )accordi ng to manufacturer's
instru on and ad r ri FiLgure 39
P Shows ChBrseadenes ohs B TR 5,1 ath e O Radehoes of
SEG) EJ N&Jst 264, 096 ahg@nofi cantly lower in anti-WSE treated
gr oups corrpared to vehicle treated groups. Along with
the o v, S
& ageat e e e PP T O Mt B2 TOR ffddhoes of
SEQeUNOsg2¢ft, @l @) andrdld; whi ch is a common mani f est ati on
in various kidney diseases such as gl onerul onephritis,
r. menbr a@DRSseqe@inéwoimméDdﬂGﬁelBng:lﬁ’eW MﬂMI?RCkeguences of
transpl ant ati on rel ated nephropathy.1. An isolate
SE HEH ga@ﬁieﬂts t hereof that cross bl ocks the
bi ndi n of at |l east one of antibodies Ab-A,

s. Ab- E, @BRmequences ofapEQ IDANOY, 13an 3 trand N oaﬂﬁiﬁiER sppgmees of

[ r ked from bi nding to hunman W SE by
SEW%&%@@%T a@@bodu es Ab-A Ab-C, Ab-E, Ab-P,

£ agnefiDRisabists of SEQABNGs fas b ARLIH AEDR servspgs of

SEQ 1T Nagnent, 2bbesaf23¢an decrease at | east one of
fol |l ow ng parameters tissue injury, Sirius red

u. Stai ni BPRAeqEQcLSIETEQTRAVOS 133, lﬁ(ﬁ{@ﬁﬂ%@bR sequences of
myof i br obl ast mar ker s such as aSMA or P-
SEQsHENEsN22N 28%9pamdsi2i7on, and pr ot ei nurla and/or can
bl ock the inhibitory effect of WSE in a cell based
v. assay.CDBR stquérees of £EQdDINOsd\3 501 36 aralyh¥Fhand GBRessfiuences of
t.hinds tg a Lo 1 epitope of WSE. 4. An isol ated
SE@E@N&?' gi?’zgpa@’he?g‘tq’thereof that binds to a Loop 3
epi tope of WS . An isolated antibody or_ fragnent

w. ¢ her oo DRissgusicRtal SEOADTNG it bifeand} S LATEEDR sequences of

The isol ated anti body of claim 3,
SE ggI@;S] g%l ?ggr%lldbo y bi nding to WSE requires one or

nor e 0 _acids t t I Sk
%o a tnPRosiaNE: SERRIBROE e M Bl £/ B CRR Fhltees of
SEQII)NerES’J,IIGS,adndauBI%O acid residue 83 of SEQ I D NO
2, an isoleucine at amno acid residue 84 of SEQID
y. NGO 2, CBRdseguéﬂchli SMSEQAD MOt 133N IWaFi I ARSCORSe§derREs of
SEQ I D NG . The isol ated antlbody of claim 4,
SE@nié B0s: 24, @4arandsddy bi nding to W SE requires one or
nore am no acids selected fromthe |ist consisting of
z.a thr e@BRrwqattncasrbﬁ&EQchN@s;sli%ué%i&ﬁ b¥7 8EE PR se@uenges of

t CI d residue 155 of SEQ ID NO 2,
SEg?nItdryg g‘?%?;éﬁ d;ﬂl am no acid residue 157 of SEQ ID

NGO 2.8. The anti body or fragnment thereof of any one
of clains 1-6 that conprises at |east one CDR sequence
having at |least 90% identity to a CDR selected from
SEQ I D NOs: 123, 124, 125, 127, 128, 129, 131, 132,
133, 135, 136, 137, 139, 14, 141, 143, 144, 145, 147,
148, 149, 151, 152, 153, 155, 156, 157, 158, 159, 160,
164, 167, 168, 170, 171, 173, 174, 175, 177, 178, 179,
181, 182, 183, 184, 185, 186, 187, 189, 190, 191, 193,
194, 195, 197, 198, 199, 201, 202, 203, 205, 206, 207,
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e. CDR sequences of SEQ I D NOs: 139, 140, and 141; f .
CDR sequences of SEQ I D NOs: 143, 144, and 145; g. CDR
weewaemees of SEQ | D NOs: 147, 148, and 149; hPCﬂUR008/0129s7

sequences of SEQ ID NGs: 151, 152, and 153; i

ag S€ECUENE

sequenclés Sgé %E% +%¢@D %@g 13%5836 %13175 d(EDRég@ﬁnces of
SEQAIUNOG 24NN SGERIIZIINGs: 161, 162, and 163; 1. CDR

sequences of SEQ ID NGs: 164, 165, and 166; m CDR
bb.SEqUENTER @ uecﬁE@ HEXENGED N6, 1356836 a1 3764hd CDR ences of

se uences o QID NOGs: 170, 171, and 172; o.

ﬁ)ée%53@f2545@QdIQI§5NOs 173, 174, and 175; p CDR

sequences of SEQ ID NGs: 177, 178, and 179; q.

cc.sequericeR sofuesees oS BEED N@s:, 135836 ansl 3ﬂ8<31d (EDR(S@HvenceS of

SRS RISy o5 100 and 1o 5
2RI 22 838 8 s S G

SERAIIHRD:EX6 10D 6 DRI bE3: NS 201, 202, and 203; w CDR
sequences of SEQ I'D’NOs: 205, 206 and 207; x. CDR

e Seque 1
ce- S e quonce Syt %E%#rf%%%}) 352730074 BREP D IR sgmces of
SEQdiuN0se27HR 78R PTH.NCs: 217, 218 and 219 aa CDR
sequences of SEQ ID NGs: 221, 222, and 223 ; bb. CDR
sequences of SEQ I D NGs: 225, 226, and 227; cc. CDR
sequences of SEQ ID NGs: 229, 230, and 23 1; dd. CDR
13.sequgeagsbddly opEfdghientNiRieof dcbordidd to WOQ@&H’ISQ@&HH’@@Q 11
seguences o SEQ I D NOs: 237, 23 and 239; ff.
ands E2|cRMpraSing At lsmOone Ol sequance lpwing ai hepspAR lé@tltx:m CDR

BB NGRS 5 RS i or Efer

cmemelfaeelse @ﬁu@ﬁ@gﬁ@nNﬁl‘SE@HBN@&m SPQ IBBISO JIBS SEDRID NO:
uences of SE NOs: 257, 258, and 259;
1435; HE&O Slae ECbIIP@LO 2Hg¢ DR E2 @ﬁ@%suefﬁ glemn SEQ

ID sequenées opgéol:;g%@mg@ l%éE@g)%%w .]ISI%%%O'

27 rC DR haw thé sagraed gﬂvbmne&EQdDd@@dilIﬁg S EnNf137, SEQ ID

NG ARG IBRNOL . oa%%@iﬁéﬁgﬂgwwi??ﬁhé b SEeagivprin
SE@ N&}B 138, 1801291, SEQ PR 939e0E6IDATOSHY, IoDSEQ ID

132, and 133 and” CDR sequences of SEQ
NONQF3, CBRL218S theawquqrw given IGISEQEQM?}&% BiQ QE(I)T(D D132 SEQ

3 143 A GBS SIS 5 e

glmﬁ SEHID %é8.1288EQ 40 NOd 3EEQEDUEDC 41, SEEHIN 149, or
: 151, 152, and 153; e. CDR sequences of SEQ ID

SEFKE)NQEQ75156 and 157 and CDR sequences of SEQ ID
NGs: 158, 159, and 160; f . CDR sequences of SEQ ID
NGs: 161, 162, and 163 and CDR sequences of SEQ ID
NGs: 164, 165, and 166; g. CDR sequences of SEQ ID
14NGs Thi Gittibddy&r feagtheh6 theasod aGioRling doiemc efclaimsIEn D2, 11 and

NOs: .170, 17 n - seque £ SE
12 qegpriging tmieé%%@ @Q&%ﬁi@é@ RS EQQPBDH&T”
the]s%guenﬂez ivedfl SECPID NO: 1@@%@@(}9@096&9%}3@@)&% :N@8; SEQ ID
and 137 and CDR sequences of SEQ I D NOs: 177,

NQ:18], e SEQAUDNG: 277®RRsHad@ﬁﬁe§eqmereE@wemN®EQ 1D §): 128,
wﬁﬁ;%@ﬁ 138752990 PRAURRERS NY: 1359) OB NGB8, ¥i3R-H3
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k. CDR sequences of SEQ ID NGs : 135, 136 and 137 and

CDR sequences of SEQ ID NOs: 185, 186 and 187; 1. CDR
wGaewasmnees of SEQ I D NGs: 135, 136 and 137 andP@DBS2008/012987

sequences of SEQ ID NGs: 189, 190, and 191;m CDR

-, :

e BUENRRE QR IREO: 13 SR D R 57 e8 BT 145, SECQ

IDMumcesSEQ IBEN;Ot DINCs: 135, 136 and 137 and CDR
sequences of SEQ ID NGs: 197, 198, and 199; o. CDR
sequences of SEQ ID NGs: 135, 136 and 137 and CDR
sequences of SEQ ID NGOs: 201, 202, and 203; p. CDR

155equapaRsbddly orEdghleniNERreok 3800rdiab taisy d3olaigiad md 11-12
seguences o SEQ I D NOs: 205, 206 and 207,

corgequea@énsaw chgirQvheyeiugeid hawy chaie comprisgsra a(gatpmyde having at

I A et SR s

N(;esqmrmlmﬁ\](smzl D NGs: 213, 214, and 215; s.
sequences of SEQ ID NGs: 135, 136 and 137 and CDR
sequences of SEQ ID NGOs: 217, 218, and 219; t . CDR
sequences of SEQ ID NGs: 135, 136 and 137 and CDR

165 €448 SRRy opHAhRnNiRreof 4deordifg t £dadims4-2FRind 12
sequences (g? SEQgI DnI\IOzs?e 135,0r13é %n %37 glns

commprisieg e déight¢haBE@heminNGEd ligitTha2®mpanseds 2 Edlypsypanmg at

SIS SRR nd 1 M S0, B o

NG SR BES IDNGER1 D NGs: 135, 136 and 137 and CDR
sequences of SEQ ID NGOs: 233, 234, and 235; x. CDR

sequences of SEQ ID NGs: 135, 136 and 137 and CDR
sequences of SEQ I D NGs: 237, 238, and 239;

SRS G b B T2 1

12 %Gﬁhpﬁﬁmg$)oﬂfa By [cRaib@ad alldht cH36 “mﬁtéldﬂﬁ heady Gk
coéxg%gpgn@dggcesyp%%tlgg%\}igg ast% g@dgét%g t% S%él;el’gg@lVCDRéﬁp\n SEQ ID
NGRCEE B TR e 8 o s 1y o e
seqencesebeeteddioBER $equii@e:in 3FR) IR BU)s: AANRT6; 78: (80 &4, 86,

oo 0S8 D605n 350 | \BE 10b2on 33, POy 02 i T 12

sequences of SEQ ID NGs: 135, 136 and 137 and CDR
sequences of SEQ I D NGs: 261, 262 and 263; or ee. CDR
sequences of SEQ ID NGs: 273, 274 and 275 and CDR

185 eqUdneatibesty GHRanmnkhsreot pgcording ta glaim Agcompgisinghoth a

he%xi ;&h%g Cx}doz{ 1 nél{t%gglﬁqg}i&aﬁ é%qg %{ cl%'glﬂﬁcé) r%@y a gf)lygﬁptlde
haﬁ@?gﬁ?ﬁg?i’/&d&ﬁég&'{‘ta ltl&’I sglgg?l&k gQ%ﬁlflcSQQ i) w-(liL loléaacgn?i 121ght
chain GOBPRSISH AP He BpRNERT Eﬁ% SS?{@B GWCDE‘& Fayenceigven in
b
SE@ il\@l‘ I\lléqf (bééﬁe he%ﬁgohgnwnpléés }_&ﬁ%&ﬂad@@avﬂaé%t 1St @shA

he sequence
idegtityeto the Sﬁﬁ@de[glm in1SXY) IBENY1 32 M@ the Bight SE@ ¢ampies a

RO TR L RN YT

l B} Apbl de: 1dastNE3 % 2dhtityoRhé |
(c) tgih?ﬁgkilgmucgﬁ?éiigu %@ﬁﬁalsé aV%Qt. 323 SEintD NO.

sequ@ice SFEN IIUSE@IDl 9; 28=md the N@ht ghgn cppriEajpplypeptide

273, 124,
raiief S Bt dBaTRRIER A A SHERRNOAR: o7 s

ID NO 274 and CDR-L3 has the sequence given in SEQ ID

NO 125, SEQ ID NO 133, SEQ ID NO 141, SEQ I D NO

149, or SEQ ID NGO 275. 14. The anti body or fragnent

t hereof according to any ofgglains claim1l-2, 11 and

12 conprising three CDRs, CDR-H , CDR H2 and CDR-H3

wherein CDR-H has

I




t he sequence given in SEQ ID NO 127, SEQ ID NO 135,

SEQ ID NO 143, SEQ ID NO 151, or SEQ ID NO 277,
wEDRYB2ASs t he sequence given in SEQ I D NO 1P@G[/USHB/012987

ID NO 136, SEQ ID NO 144, SEQ ID NO 152, or SEQID

NO 22784 t | Vv j PRI
1950 B Yo Pk EpfF EAES i PO RERISE ffinnibie
WISE asE¢ity BrNGce 1P thethidol. forl treatargt d inediyalatonflitmgrassuciated with

t hereof according to any of clains 1-2, and 11-12
fibgaS¥pri sing a heavy chain wherein said heavy chain
conprises a pol ypeptide having at | east 85% identity
to the sequence given in SEQ ID NGO 24; SEQ ID NO 16;
SEQ ID NO 52 or SEQ ID NO 272. 16. The antibody or
20f r adhe antibaskrrasedrdiedorcirimgl % whereip thé fibrasisnig assogiatefliwith

conprising a |light chain wherein said |ight
lun%hrmgsle%ge(:orrpri ses a pol ypeptide having at | east 85%
identity to the sequence given in SEQ ID NGO 22; SEQ

IDNO 14; SEQID NG 54 or SEQ ID NO 271. 17. The

ant | body . or. fragnent thereof accordi to .any of )
2l aj ﬁeaeqﬂaq%af@%,gfngfoef i ?fﬁanitg? ﬁgroabstlﬁa ofaighywith
kidnBfiftesed a light chain wherein the heavy chain
conprises a pol ypeptide having at |east 85% i dentity
to the sequence given in SEQID NGO 24 and the |ight
chai n conprises a pol ypeptide having at |east 85%

identity.t he, sequence sgl ect f enge qi.n.
22 e ool B3nGE AR, SPGB LR NRESGE ToliBis
WISE, acHdity S@itab®3for 1&in al@éthod 3ér trddibg akh&ical tOndifide associated
114, 116, 118, 120, and 122. 18. Tﬁe anti body or
withrpagigemwrias her eof according to claim1 conprising both
a heavy chain and a light chain wherein (a) the heavy
chai n conprises a pol ypeptide having at | east 85%
identity to the sequence given in SEQID NO 16 and
23t he The giethahafiany ©f kiaims ¢9-22 vawdrgip el ardiboldpvs sedectdd from

| east .85% i denti t t.h enc Lven in

gropp;copgtin Mé-W‘eﬁgﬁP-@o?@?&&@aﬂbﬁy a@ﬂé?@-hw&%

Ab4, liaass A% ] AEARI AB-d00 AbLES, 286 AR 66l A5:87] AbIBQAbDY,
NO’ 52 and the Iight chain conprises a pol ypeptide

AbRH At 72tAY-@hsAb-859Abdénand 4bt% t he sequence given in
SEQ ID NGO 54; or (c) the heavy chain conprises a
pol ypepti de having at |east 85% identity to the
sequence given in SEQID NO 272 and the |ight chain

24 CONMp piaemaceudiohlypeiposilidntauiphigingtthd aetitod oYdiagmiehi dficlaim
to the sequence given in SEQID NGO 271 .19. An

19anti body that has an affinity of at |ess than 1x 10 7M
to WSE and inhibits WSE activity for use in a nethod
for treating a nedical condition associated wth
fibrosis. 20. The antibody according to claim19

25 whe Tk antibwlyf drifragsient therend sowirding do ehair 11ungombietior with
21. The ant.i bod ccordin o claim19 wherein.the

on PingE o § MhaBasru R B AR RO R By LR oy
anti body that has an affinity of at less than IxIO 7M
to WSE and inhibits WSE activity suitable for use in

a nethod for treating a nedical, condition associ ated
264 t A'hp patikadyiarifeagment thergof gecardiae 4e clany 18rcopjugpted to at least

rain th ' is selected from group

On%gggésﬁ%ga%é?"‘kbﬁ-ﬁﬂg%s?egﬁx'm-o, Ab-R, Ab-1, Ab-13,

Ab-16, Ab-18, Ab-23, Ab-24, Ab-28, Ab-29, Ab-48,

Ab- 60, Ab-63, Ab-65, Ab-66, Ab-67, Ab-69, Ab-7, Ab-70,

Ab-72, Ab-74, Ab-75, Ab-76, and Ab-9. 24. A

phar maceuti cal conposition conprising the antibody or

fragnent of claim19. 25. The anti body or fragnent

thereof according to claimgyl in conbination with one

or nore of a pharmaceutically acceptabl e excipient,

di luent or carrier. 26. The antibody or fragnent

t hereof according to claim 18 conjugated to at | east

one of Fc, PEG albumn, and transferrin.27. An

VNAM O OSNP— Y



T56.1 epitope of W SE.
WO 2009/070243 PCT/US2008/012987
27. An immunogenic polypeptide of WISE suitable for use in producing inhibitory
antibodies, wherein the antibodies bind to full length human WISE at an affinity of
less than 1x10”M and can decrease at least one of following parameters: tissue injury,
sirius red staining or collagen production, expression of myofibroblast markers such

as aSMA or FSP-1, osteopontin expression, and proteinuria, and/or can block the
inhibitory effect of WISE in a cell based assay.

28. A polypeptide according to claim 27 corresponding to Loop 1 of WISE.

29. A polypeptide according to claim 27 corresponding to Loop 3 of WISE.

30. A polypeptide according to claim 27 corresponding to a T49 epitope or a
T56.1 epitope of WISE.
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