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WD 2007/ 127317PCT/ US2007/ 010155 -1- - HUMANI ZED C-KI T

ANTI BODY TECHNI CAL FI ELD Thi s application

claims the benefit of U S Provisional Application

No. 60/794,771, fited April 24, 2006, which is hereby -
WQ WeBIBH at ed by ref erence. This i nver?thgﬁm“ml 155

relates to conpositions for treating c-Kit associ at ed

i nflammatory, fibrotic, autoimmune and cancerous

. di seases and to conpositions containing humani zed

c-Kit antibodi es. BACKGROUND OF THE | NVENTI ON Mast

cells have been inplicated in the nediation of

i nfl ammat ory conditions 10 such as asthnma, rheumatoid

arthritis and infl anmat orly bowel disease and the role

in allergic in&t@ggg&tggbi Qoni zed. Mast

cells are incré (o ﬁ% gﬁJr?’ung explants from
~severe asthmatics ang ﬂgm@; source of

cIinicaIIy rel evant inflanmatory nedi ators such as

I-, Lbphiosty cl A3 iR Thae i B6T ShProtisionkll AglicafifsiNo.

cel are the ior source, of pre-for T |n
60/6945737513510@@31& 4. 2006sRich epherehy I peaspop ‘? &%

| tein that |s. throygh the cell
e BB RS E S SIS AL FERIS

| inflA@ALRE ), Sibrétef, kg In@encard dancennes dtdemsan@toatomu@smons

. athmay l.ays | e in hematopoi esis acting both

““5?“&3 H@&P?%@’gﬁﬁmﬁgﬂﬁ? Yve regulator often in
synergy with 3?ﬁhﬁbfﬁ§ hed c- Kit

_receptor é$§§@¥3ﬁqﬁbun regul ating . CGKit is

eXDESLEA: é’aﬁfeﬁ’»ler { olcailh s BB QR0 of iR RrRkA \6Alitions

curors to mature cells_bel ongi ng io

suchyﬂ’pshhmai rhﬂunaémsitanhutlsiandlnﬂ@tg@@m el disgateaad the role in
hema ﬂaﬁed ?Hst@élﬁ%ﬁ%&seam WRb&HE T
allegg ce S re %Iﬁie!l eve of c-Kit expr eSgI on. e

explhnm&oﬁ@ﬁ/m aptlarhitivg a0d arcdheanejor sowrea eficlpispllyELEVaEk | |
int A GD Telarort WA ds MLkl AL B THTcYioKes. Most cll

a ays a r ganet ogenesi s
mer@mmgmdprwf@mengW%W‘Wg c-Kit -nutations
in the W25 |ocus have virtually no mast: c

|
Act Stemt CellFactaki(BCRLts atalyseeratein fighsignals Jé"t el apd;

mefeinRGYdoLiated - sﬁbhxﬂﬂﬁeﬁ:éﬂ(& HetdafkPaifiaed as c-Kit, and this
enat opol etic St emcells are pr ecurSO s.to rmﬁﬁ‘ég?[@

ge@mm%@gphyép QY FRJe FRRSIRLPRANGHS ACET °thf’FBP8
With dikseagekihé. A¥dluble shed c-Kit to
ne%ﬁoﬁ%zﬁi%éﬁpcwu 200 %010155 char Cte i 7ed in part. by

n
may play agpledn oA HE SG WF&W BluripgiFnthe Sﬁ?"i’m"%\é
steﬁﬁ:%m {vhidf abdtht PRecBoS @Gﬁiﬂm@ns m&ﬂgmfg 'damphdld and erythroid
C Ki't _positive bone marr ur| otent he |Iet|c
lingesn VI ek bemBOBRIeRE O e BErhest Biec s ap e

retdih REBOERIS SF AR APebsi6e] Hende l$CfH Sialihg via c-Kit is wtal for mast o
cell development, function, trafficking and survival. Tt also plays a role in
gametogenesis, and melanogenesis. Mice with inactivating c-Kit mutations in the W
locus have virtually no mést cells. Activating c-Kit mutations in'man are associated
with mastocytosis. ; | ' S

c-Kit positive pluripofent hexhaiopoieﬁc stem celis are precursors to multiple cell
types including mesenchymal cells, fibroblasts and mast cells. Fibrotic disease is
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ti ssues. Mast cells can provide a sustained source of
i nfl anmat ory, angi ogeni c, raitogenic and fibrogenic
nmedi at or& Mast cells are functionally and :
anat omi cal 'y coupled to fibroblasts and hay
WU act i vating fibroblasts. Mast cells gecr@[gsgg@ﬁ)%ﬁ:,
t he kinetics and magni tude of fibroblast medi at ed
col |l agen contraction, extracellular nmatrix deposition
and can transformfibroblasts into nyofibroblasts. 10
Fibroblasts in turn secrete SCF to further activate
and expand mast cells, and both cell types are
conmponents of the flbrogenlc network. - Mast
cel | number and nast cel® nediators are significantly

el evat ed i n_ nost hu
chafegeH R GRS TR i PRR R i dn ne
extiabdlfils Qimmaﬂepmxbn.c €I—K1t phsitiat ygye snagros phatiprdtns fenptopoietic
stery S 56k BLONIEL IR RRLL S0 S B0ANE Bnkdifasd S st RIS fbrotic
aggr esSive systemc form of
tissOaRSt ocyt osis may be characterized by nyel ofibrosis
i ndicating that mast cells can be effector cells in
_ f i kMaﬁ icslls can provideGh mstwmd 'soand 06@1&@#@&%’4%@0%@5

f Sattic
m"‘?%eé‘é" Léi rll‘r’#]ne"%'r or's {hg{lgggﬁis?%%%% c- mmg\g@glﬂﬂg .

" coupletlity Fibspblaststand et direst mlrrﬁyeqchmnetﬁbeq

The lein nasagI nl %El’g'éfie S ast HlbRaeenigen c&Iﬁ?actlon,

SR oGy S et osuppr essi on, anem a and
extiaetvdr nofiris defesition eod car mmnr@?f% pslt etwmﬁhr?blm

%.upx%?ﬁctfv%&fahh%ﬂ pdrmdst Q8N QHd both cell
I:lb%i’erefore fs%g%e nol ecul es may not possess the best :

typsae tormpanentsiof kheffuypgdnéc feswokhr oni ¢ t r eat ment “of
di seases associated with c-Kit signaling Thus, .there
i s Masteel nhmber o masteellmediatopiare %‘&’g‘@ﬁ‘i"gly elevated in most

hUIRig{ fibeGidd @sééée dlﬂ?lgglgwﬁh%ﬁﬁi% piRhéhaPPE®BEs S[PF) and Scleroderma.

ecti ve, ess betteér safet pro les for th(tatl
Differerdiahusast celi ph@o@cms aredletested 4p 8eme FHgTadRTRR BRiFniARd in the

T ﬂugﬁs%%:ﬁ&cdgﬂ{)fﬁﬁget ; eéuah W@nﬁ@ﬁhﬂ oBh§t061681 may be

sIgni r efficacy and safety. profiles i
chmmizgcgbrmbéame indiestingdhatyaasteells ¢an cfog GRlls ip fibrosis.
di seases associated with c-Kit nutati Olﬁﬁ? such as €]

andGleasecltgndpshers injihs shasplike Suent o pre gn osine
rec%\fx?xr nfdRbSTR: O Afoek cliit sipMinglacOVifS Bt dﬂﬁblsgﬁumber of other

ocrine activity as in_nelanoma and various Sacs.
kmmlr These kinasriinhihitgey are indigatrdiprige oncqloayesitOeK; t and

ﬁ@ﬁ&ﬂ L} Al L bl WmBnbdd OF S84 ets BRRngtcamtiidtbAity and
I ca

adverse effects are urrentl | a
BB

Ki
FoerigrhaypibequNePtdciRr forg fhsg mo lpgimay not
seésg \éﬂ.&\fe@t BenPindire pAERS tortchﬁimcsmém@auismbs aslwiated with

it ise s oo o AL e SRS o

thaf SE kdbré Potaianl Be1tkdivelan c?ﬂﬂse(sb béttaa Bafétyiphdfileciotithe treatment of

sequence at | east 90%| thaI g th am no,: aC|c§j show
cKitassesinted indempstqry apd, uch a‘compopnd cotild glsg
sipRifiP&tly bettBRiRcdcy 2Bl %@qﬁoms anbrichlodic dieages i sskings mpeoid

.am no aci d sequence se rth.in SEOQ | D and t he
dergyt ok Gty ABERMR FBeiRER WG Rit e pighige CIST A
mabtBeidH, [Afeads RRGEIatel hﬁﬂﬁmesemressiaﬁeﬂ c&kitnandloe excessivelSCF

encodi ng an ,am no aC|d se east_80%

tpGTEAROERY 50 ERRAGTA RO ST LR oh RS A [Reriis gpegine
ID NO 2 and a nucleic aC|d encodi ng an amino acid
sequence at |east 80% identical to the am no acid
sequence set forth in SEQ ID NO 4 wherein the
nucl ei ¢ aci ds encode a specific binding agent that
binds c-Kit. I n anot her aspect, there is
provi ded a nucleic acid conprising a nucleic acid
sequence at |east 90% identical to the nucleic acid
set forth in SEQID NGO 1 and a nucleic acid




above. In anot her aspect, there is provided a
nmet hod of producing a specific c-Kit binding agent
conprising culturing a host cell as defined above
such that the nucleic acid is expressed to produce
the specific binding agent, optionally further
conprising the step of reco$ering the specific
bi ndi ng agent fromthe host cell culture. In
husiaotchiit and pable bheffetihg aphaupaed beheitusiehoat sighicant adverse
nti bod s defi ned above in the preparation of a -
eﬂ%@ﬂ@@éﬁéﬁFBTé?l?%du0|ng or treating fibrosis,
inflammation, 3a aut0|nnun|ty, or cancer rel ated
c-Kit diseases or disorders. In anot her aspect,
there is provided a pharmaceuti cal osition for
reduci ng or preSBENIVIARY OWrTHEJNleMT ij ect

suffering froma fibrotic disorder conprising a
thef@&%l cal th¥re§ d
defi ned %a%ove e EB&M e}ei%p?g@g%ttageglﬁ ]%I osure |c1)§r’ g%s@m and
thaag:empssetSh(al alarae‘umaagcmqmnse ah dieaﬁ‘reatﬂ%aﬂdeianrahgn thesarmno acid

of t he 0 and_ nmenbr ape
s fored AEREEL I IRAC ALf Canp Pl Pt enst 0%
Ide&ﬁ&@ td uhe ammmoaélcr@qﬁencb eIz EQIMNIL B ne)
C anti bodies that bind c-Kit are prOV|ded
fne ?rea%’ﬁ‘&c there e pERyidedetit antiRady wiRININgethe amino acid
@ﬁd bedkefh RAfSEG D NYLDLhP theCARRS |
Sec@eqﬁence sel ectd‘gd from t hose set faglﬁtsﬁ&u‘%ﬁsg%@ﬁﬁ% SEQ ID
N22.4, and 6. Al so disclosed are nucleic acids
Elnﬁgmdlﬁg&%eggyspg& ﬁljlr'%]-:(reea%; e?o%? egg antc%bodl $ SegFoc%l %ﬁl a,rm%o acid
sequBie rHE ilest 3G idmitios] t6 @ldirh o ngidaseyjudice ts&eforth in SEQ ID NO: 2

forﬁﬁentjoned nucl ei c-ac|id sequences |s/prOV|ded I n
ancs g iglelg Aeidtraro iy g PR acidysepgice @blepst ;89 dgiticabp the amino
aci@ QBRIch&l 89 &y upfSEQhE) AR TRALIOME HubRE! &'1(1% feb#tSa Pecific

vectors. I n one enbodi ment, c-Kit binding
bindparaeent gt binds eal- antagonlsts may conprlse an am no

aci f

o nbgl di&rﬁﬁ%‘frh%gec? th?r%qh e&) #\{Qr ems %llegér'] aq acé)e rllj? 51?% a nuclelc acid
seqaenca it ricasa 60% 1saq1¢ehmeth‘e hatleicsadid sétefsh iBOYQ 811%;10 1 and a

2% 83% 84% 85% 86W 87% 88Y% 9. 91% i
nu& Jg Q @1&1%‘; &) gu}g 619@% seggy%}%ce gléo ﬁasbé&/@olgle%laétg the nucleic
&ﬂhgﬁ@gﬁqghhhpg eDMNO:nore of the am no acid sequences

set forth in SEQID NGO 2, 4 or 6. In such

enbdane s2spechethereqisepronided ra sediasncqnanrisingy thet pucRiQacid as
ddiﬁﬁggé o2, 4 or 6, respectively, may represent, for

exanpl e, a conservative substitution of the .

corinespthed spgeif flaneisgrividels dostakl] anmbgGng shargecann as defined
balternative human am no acid at that position.
P exenpl ary enbodi ments, the antibody or specific

bi nili ahiiae eRpect NAkredisNA@vRledia nfe@idR! 615 ﬁ)d@é]n !élﬁmﬁc c-Kit

aci d sequence set forth in SEQ ID NO 4,
bingiygageay compriging @éﬁflé&ﬁ Ihasteqll e defined abewet up &labﬁlecljlﬂclelc acid

is ekg‘gsggggﬁ%pg% tre{gg lcamﬁﬁlﬁé U 3)58¢196t§ﬁ%a{ﬂ5%%9%}31—%g the step

of rbgp@8ring thbgmﬁ'mjbncjdpgsgant from the Wowy caf cuifaee. t he
af tlone ntlbodl be,.e.q:., .a native-or .
BB e F oY g5 B pr S piteg? pf ing afdyegn e
prefationRE 2 rddicaR¥nobhRidudig ﬁi#&iti){l? €ibrosEN R flaMBation,
2007/ 127317PCT/ US2007/ 010155 or ement i oned
anti bodi es can exhibit an avidity characterized by a
ka of lower than 1 x-'le, or lower than 1 x 104, Six
104, 1 x 10-5, 1. le, 1. 104, Ix 104,-orl x 104, as
determ ned by surface plasnon resonance (Bl Acore
‘anal ysi s) . The af orenenti oned anti bodi es can
exhibit a neutral antagonist |1C50 of |ower than Ix
104, or lower than Ix 1(0, or Ix 104, Ix 10-5, Ix le,
I x 104, Ix 104, or 1 x 104, as determ ned by cellul ar




BRI EF DESCRI PTION OF THE FIGURES Figure 1: SR 1

inhibits mast cells in wound activated nodel. 25

Figure 2: Mast cell counts in a wound heal i ng nodel.
"Figure 3: Humani zed SR-1 isoforns inhibit stem cel

factor (SCF) induced activation of c-Kit and

subsequent phosphorylation % a c-Kit. WO

2007/ 127317PCT/ US2007/ 010155 - DETAI LED

fﬁﬁ@’éﬁ“ﬁﬂob‘ifm?ﬁrer%ﬁ&ﬁlﬁ‘ ’é%igﬁ?sie? ?ﬁf?ﬁ’éﬂ%{ﬁt ibQdy SR -1 is

desgg hﬂﬂﬁh"er' g)e@t TherEal H¥idda piRarPdSufdel coRPbsitibr¥or reducing or

Pat ent 516, each o? whi ch are_ incorporated
Prévenidian ﬁ@yOSpSeﬂle ré rﬁ@blectswfiermo\fv@m swifibediice disprdgi regmprising a

the?zg)%ﬂﬁ«%atﬂbz%ﬁe&ﬂfe%%t NG BoOfie S Refedmalal ed >

'ng, " howev cul'e did not
pos4s hs preadtrit dtsh]esmrh aravides np@itd thst drbaitagunistchndameokes iantgonists

her apeut i c beyo d t he  obvi ous
of | S8 DR el P RREHL aft BRRRgS deldR Lt v 2 monoclonal
anﬂﬂﬂﬁi&@sseﬁj £ Qe AGOAKS erhbdi@n@f! hiinhizdd f{‘ﬁorﬁﬁﬁhﬁ’e)' #8fbclonal
to receptor internalization and phosphoryl ationJ

| _ ant@@dpesm‘g ibind Cj[@g@rq\/mrowigg( 3p54%- BWre pheslic embodiments, the
hufh%ﬁ?\géd Bﬁﬁ)lodigg 'i)? \ﬂ‘}e 1l,r1€e°htiroﬁ "&gﬁ%ﬂ E%Q@Bq%c&&c? séq?g ce selec d ﬁorn

I cacl ous and |[ess sa hunani
thaso sad ddrtnial SEQ 5D MO sk taddi 6 heldo dﬁtlbsmﬂoir@gwam dmﬂsheﬁcodmg any

o Bk SR 3 B RN B RIASE s RSt o

mv’@hﬂi@ﬂ a2 @bt S@RecRRidgoaely ofl eRe Addt8en@iBndd RudlbiBBRId sequences is
fr amewor k may bring about different intrinsic

proyidery j Inj il %ﬂot}@r bodiment: ukoshicell dy proyided neaprising any f the
_aﬁﬁﬁﬁéﬁﬁﬁ&fmﬁz @%ngﬁgqﬁ ;. the deS|red pharnacologlca
) e un

properties but not desired "agonistic" 15
pr operrteicosodimend chigit bondgigtagenisibnd mﬁeltrﬂbalilrtgdnistsgyayto@mpmse an

achi eye this publ i s
i aeheas o Suley RER G Vol dRengier mbodment, any of the
afo&%dnﬁﬁﬁé(ﬂ%@h{ts \aempnsermmms ablﬁtseq@ncwhau@ at Rahig0ey, Isqm, 82%,

f t t
5350 s $ . T A Bty 0" S P, B 5TVt ol . 97%
98%3'999361"?1'16}9 i®hfiidl ?J o Jriirk ¥f IR a 115@ %Ic%d 5%‘&@%@5 sel ®Hn SEQ

of these framework regions prove
- ID @Q;a?d\‘}ramGadwucIQe)ﬁb@mmnhq eetdluSReNarlammlahgm SEQ ID NO:

dt ffinity f - Kt
2, B FORD E5Y dePref P il Pitobry oy Sgpefei of e
corSporad) faar@amﬂa eENSIDST dnpEruRalel ahallieMAti PdBurhah Lnihd WEi@ et that

mast cell assays led to c-Kit phosphorylation, a
POsiifiyj val signal, and nediated unusual clunping of the

cel fnSexePERE cAbORRThisChe BhBbRAL bakl 361&!“‘9%6 SdehBHhebinds c- |

since the aimof a thera euti ¢ strateg
Klt&pmptleﬁtsm@almnyo aad B@p@nqmsit foghlih §EQEIDaIﬁ@ %,rﬁleou poHeweyer, it is

I t
congifiikl fhd 16e SHERAIE' o E (HY AR pEVhEBHBIRLT STaEC antiboay
isotypaqfor@nsmple, ymmnmRWEﬁmIgGe]gaangSRhlgGI¥Mﬁg@gpns
were in Hed}ntheh%%F %ﬂfrmmwwk aﬁlmtﬁ
and Ak e dhaR opsraHeyedrtibodics Maydent-gi ddiive ot mufsted 12G
antx@@@;k@fbpéﬂaﬂl 1&&1@@%@9&'@@%@9&60&& yidifer ERTRIRIR ?‘.tThe

activation and cell mediated cyfotoxicity often found
with this isotype of antibody. Wen the nouse '
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-6 - SR-1. CDR regions were inserted in the human 1g04
framework, affinity and functional potency were also
mai nt ai ned, but unexpectedl ythi s nol ecul e showed
Si nlflcant aggr egat i onwmapi ni fi cati onnmul scal _
H%%’l??i’é( present inventors sought to overco‘?ﬁfg?ﬁgmmm”
deficiencies in each ofthese 1 5 nol ecul es by
- creating an antibody that does not have conplenEnt
‘activation, and does
notacflvateC|dtandnastcelIsmhaentalnnlgde3|redan|n|ty
, heutral antagoni st potency for the nenbrane c-Kit
receptor and not the soluble c-Kit receptor. This
anti body shoul d al so shoW-appropriate PDIPK and is

| ef ficacious for deple In st cells.a )
aforgicaamed DD oob b G AR FAFuSTiZed by i BFtdver than 1x
- 107HoPReZ BAST- Kohek 1 ¢ho€hrikno?, 1x 107, Seql()d’l,\ld)x 103,061 x 10°,

represents the nucl ei ¢ aC|d%Eﬁgd|n e ?R—I hunanlzed
as %@g:eﬂ ,bg isprfage plasmon resonance

YeTYaacyyecive! MIMEIW@MWMW%
CTA c ATCGTGA

et A oo A e Y S A ch R e !
%@Wl&&ss& In a particular embodiment, the affinity and
MWT T A AT T AT AT S A AR MR G

hbody is a
12 ThEGAd BEdAOE ThGAECheteBhGHTER)\CEHATROAGT GG

PO
oo A0t eaRaEsk P ke AG PR R 2 SR Pt PSR P e il

could TG RAAVIAARTiGAeactions and should exhibit a PD/PK and immunogenicity

pm%é% le to W mmewﬁé]_ AAAACGTACGET GG

AT@M%W%WM@WWCF@W@a

Gﬂaﬁﬁiﬁﬂ

e

~ isolated ant% or agent prodb\ Cm% %Aeé ﬁ%@oh % ﬁ@ndéa.

The invention further provides methods of using any of the p_recednng antibodies
or specific binding agents, for example, to treat or prevent 2 c-Kit associated disorder by
administering an effective amount thereof. One example of such disorder to be treated

is a fibrotic disease.

- -BRIEF DESCRIPTION OF THE FIGURES
Figure 1: SR-1 inhibits mast cells in wound activated model.

Figure 2: Mast cell counts in a wound healing model.’

Figure 3: Humanized SR-1 isoforms inhibit stem cell factor (SCF) induced activation

of c-Kit and subsequent phosphorylation via ¢c-Kit.
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Seqg Id No: 2 is as follows where the bold face type
represents the CDR's (e.g., 25 CDRL is am no acids 43
to 58 of SEQID NO 2, CDR2 is amno acids 74 to 80
of SEQID NGO 2 and CDR3 is amino acids 113th 121 of
WOHEQATBNO 2): 1 WLQTQVFI S LLLW SGAYG DI VMICKEE3007/010155
LAVSLGERAT | NCRASESVD 51 | YGNSFMHWY QQKPGQPPKI .
LI TLA. SNLES GVPDRFSGSG SGTDFTLTI S 101 SLQAEDVAVY
YCOONNEDPY TFGGGTKVEI | CRTVAAPSVF | FPPSDEOLK 30 151
. SGTASWCLL NNFYPREAKV QAKVDNALQS GNSQESVTEQ
DSKDSTYSLS 201 STLTLSKADY EKHKVYACEV THQGLSSPVT
KSFNRGEC ( SEQEDI NCt 4 WO .
2007/ 1273171"' CT1/ USZOO?/ 0P0155 A rntfe
hi mtai nted-kappa. light chain is anmino acids 20 to
248 of SEQ ID NODET WES %Tglvco 1 gGl Heavy

Chaln Seq | d- g @t %dﬂfﬁ Rate

5, 9g@ﬁcmPatent No. 5,489,516, each of which are mcorporated herein by

mf@%m GA pmpeme%-r%grcégr @Aegclt%ted

m%%%%cgmmmm SEITE

WOWﬂﬁWMMﬁm%WMmW
B (%_ ARG HSesdddsed some agonist-like activity that could lead to

B Sy oo the%%%%%%ﬁﬂg(%

A%Lg%%%ﬁ&% T

WW ﬂﬁﬂ@i’dl@éﬂmﬁﬁﬁf ACHGCoaEAEaA
ical proRekies- Py ek e rsssied 2eeisitaG

ﬁ&ﬁ@@&ﬁﬂ%ﬁﬂ@%ﬂ the meéthodology to achieve this has not been published.

%@&%@%&g@m o e

| wm&%&mm%&&cﬂm 2

eacHbAGEICITAQEENEREGons proved to have disadvantages. _ 7
AGGTGCATAAT GCCAAGACAAAGCCGCGGGAGGAGCAGTACCAGAGCACGTAC
C@H{m@m i the IgG2 background proved to have high affinity for ¢-

R e e
i X q "“_". a&f ’che cells(.:A These %IOECTeS are &‘t}la_ntlalli

- undmm@mm@a therapeutic stratcgy is to apoptotlcally deplete mast cells

and functional were also
CAACCACT CA GAAGAGC
siraplo duptavbe gpmplemenigsvasion nd

cel%gdxﬁéﬁ Ef%?t&gtdfﬂm Mﬁ?&g iXGN%Je( gf AhtibodyPWiheh She mouse

amno ac 0 54 of. SEQID s am no
acids 69 to 85 of SEQID NO 4, and CDR 3 is an no
acids 118 to 125 of SEQ ID NO 4): 301 MDWIVRVFCL
LANAPGARSQ VQLVQSGAEV KKPGASVKVS CKASGYTFTS 51
YNVHWRQAP GQGLEVWMGVI  YSGNGDTSYN (KFI CGRVTI T
ADKSTSTAYM 101 ELSSLRSEDT AVYYCARERD TRFG\I\/\GQGT
LVTVSSASTK GPSVFPLAPS -
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30

151 SKSTSGGTAA LGCLVKDYFP EPVTVSWNSG ALTSGVHTFP
AVLQSSGLYS 201 LSSWTVPSS, SLGTQTYI CN VNHKPSNTKV
DKKVEPKSCD KTHTCPPCPA 251 PELLGGPSVF LEPPKPKDTL
M SRTPEVTC VWWDVSHEDP EVKFNWYVDG 301 VEVHNAKTKP
WREIOHARITYR VWSVLTVLHQ DW.NGKEYKC KVSNKALPAP GL/8¥§07/010155
| EKTI SKAKG QPREPQVYTL PPSRDELTKN . QVSLTCLVKG
FYPSDI AVEW 401 ESNGOPENNY KTTPPVLDSD GSFFLYSKLT
VDKSRWOQGN VFSCGVVHEA 451 LHNHYTQKSL SLSPGK
(Skci | d140:4) Humani zed SR-1 |u& Heavy Chain
ATGGACT GGACCT GGAGGGT CT TCT GCTTGCT GGCAGT GGCCCCAGGT GOCCA
CTCCCAGGTGCAGCTGG 10
T GCAGT CT GGOGCT GAGGT GAAGAGOCT GBGGOCT CAGT GAAGGTCTCCTGC
AAGGCTTCTGGATACAC :

&% but unézgy_ec CAX thls molecule showed si

ag AP RTACARITUAGSANRM and scaleup.
CCACCAGCACAGCCTACAT GGAGCT GAGGAGCCT GGA
gmm@tors sought to overcome &A %CFGA e.a;:ge(iﬁlC

1€NCICS 1N

- pth receptor, and not the soluble ¢-Kit receptor. This
i sk TCCCCGAA% angi;scﬂ-tgr amcouc.écf"érA %%ﬁgg%rceﬁs

howy-gppropriate

and T CREARE TERAST AT A3ah GAGSACT CTACT CCCTCAGGAGCGT GG
TGACCGT GCCCCT CC‘AGC

GACCT GCAACGT AGAT CACAAGCCCAGCAACAC

TTRAGEIAA TP STHERREAGT 6EBGA CASHRE3EA SRAUSACETET Gaye
C-IGACCGT CAGICTTCCT 20 -
CCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGT CA

W&%@CATTTCTCTGTTGCTCTGGATCTCTGGTGCCTACGGGGACAT CGTGA
A A e AL AR T R T Eren

AR AT YA B TS A TS CAC IS AC A P T AP RSP SRS R ECTS

CTWN&AWAGAATCTGGGGTCCCTGACCGATTCAGTGGCAGCGGGTCTGGGACAG

ATWWWGWTOTGGAACTGCCTCTGTTGTGTGCCTGCT T CcT
ATECANGAACEAGET BABCTIRAACEIRGE I PO CA AR ICFTR T PACT R ICARRAIGAE T GT
cAAEERH I Xt €dACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCARAGCAGACTAC

GAGAAACACRARAGTCTACGCCTGCGARGTCACCCATCAGGGCCTGARGCTCGCCCGTCACAARGAGCTTCA

ACAGGGGAGAGTGTTGA (SEQ IDNO:1y

Seq Id No: 2 is as follows where the bold face type represents the CDR’s (e.g.,
CDR1 is amino acids 43 to 58 of SEQ ID NO: 2, CDR2 is amino acids 74 to 80 of SEQ
ID NO: 2 and CDR3 is amino acids 113 to 121 of SEQ IDNO: 2):

1 MVLOTOVFIS LLLWISGAYG DIVMTOSPDS LAVSLGERAT 'INCRASESVD
51 IYGNSEMHWY QOKPGOPPKYL LIYLASNLES GVPDRFSGSG SGTDFTLTIS
101 SI_‘Q}-H-'_ID\.’.T-'L‘\.T':(v YCOONNEDPY TFGGGTKVEL KRTVAAPSVE IFPPSDEQLK
151 SGTASVVCLL NNFYPREAKV QWKVDNALQS GNSQESVTEQ DSKDSTYSLS
201 STLTLSKADY EKHKVYACEV THOGLSSPVT KSFNRGEC (SEQIDNO:Z).
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GAGCAAT GGGCAGCCGGAGAACAACTACAAGACCACACCTCCCATGCTGGACT
CCGACGGCTCCTTCTTC
CTCTACAGCAAGCT CACCGT GGACAAGAGCAGGT GGCAGCAGGGGAACGTCTT
CTCATGCTCCGTGATGC .

WAL BICT GCACAACCACT ACACGCAGAAGAGCCT CTCOC RS BN 55
AAATGA (S41411d. Ncyb). : The following is
the full length amino acid sequence of the SR-1 | g&
heavy 30 chain, and the CDR s are represented-in bold
face type; 1 MDWIWRVFCL LAVAPGAHSO VQLVQSGAEV
KKPGASVKVS CKASGYTFTS 51 YNVHWRQAP GQGLEWGVI

- YSGNCGEPTSI EN QKFXGRVTI T ADKSTSTAYM 101 ELSSLRSEDT
AVYYCARERD TRFGNWGEQGT LWIMSSASTK GPSVFPLAPC 151
SRSTSESTAA LGCLVKDYFP EPVTVSWNSG ALTSGVHTFP
AVL@SSGLYS - 2017LS SWTVPSS NFGTQTYTCN VDHKPSNT KV

e T VR FEGERE RV i O AR N

2. ENSTERWSV LTVWHQ@DW.N GKEYKCKVSN KGLPAP | EET 351 |

SKTKGQDRE PQ\/YT LP PSR EEMTKNQ\/SL TCLVKGFYPS

FENIG PleRipVKETER PM_DSDGSFF LYS KLTVDKS

RV\QQGI\I\/FSC SVM—|EALHNH 451 YTQKSLSLSP K (Sect Id No:
Segld MBR-31 MULC ATGGAGACAGACACACTCCTGCTATGGGTGCTGCT

GCT CTGEGT TCCAGGTTCCACAGGTAACATTIGIGI

W TR T P TR A A B RIS ERG ST oC

ey wwmswmwmwwmm
nG AN £ 4 '»L‘GﬁTEGAGTGGAIGGGA

@%WAAAGGCAGGGTCACCATTACCGCTG

Lﬁé.lx\&rﬁ%/x\@&é%
O e e

TGAGRERIBCARISATAGTFGAT TTGGTARCTGEGGCCAAGGGACTC TGGTCACCGTCTCTAGTGCCTCE
AcBEAJECETAGEBETTORGREIBEEEHEL

7 GC@M@&E%&E@M@TCGTGMCTCAGGCGCCCTGACCAGCGG

ﬁiﬁ:‘@g %%%Jé@%@%@@%@ﬁ@&%ﬁé&&@ﬁ%m
TR AR AT R AT P A R R A T R T RN GG ARAR T

AGWWIF@ACMCTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGGG
GO FATEATSALA ; OGEACNS

ACWCCACGM@CCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGG
AG%@WW% W%%E%QM%CT
CACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAG TACAAGTGCAAGGT CTCCAACAAAGCCCT CCCA
GCCCCCATCGAGARRACCATCTCCARAGCCARAGGGCAGCCCCGAGARC CAC_RGGTGTACACCCTGCC_:CC
CATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGA
CATCGCCGTGGAGTGGGAGAGCARTGGGCAGCCGGAGAACARCTACAAGACCACGCCTCCCGTGCTGGAC
TCCGACGGCTCCT TCTTCCTCTATAGCARGCTCACCGTGGACAAGAGCACETGGCAGCAGEGGARCGTCT
TCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACHCGCAGAAGAGCCTCTCCCTGT CTCCGGG

TABRATGA (SEQ ID NO:3).

- The CDR’s are represented in bold face type (e.g., CDR1 is amino acids 50 to 54
of SEQ ID NO: 4, CDR2 is amino acids 69 to 85 of SEQ ID NO: 4, and CDR 3 is

~ amino acids 118 o 125 of SEQ ID NO: 4):

1 MDWTWRVFCL LAVAPGRHSQ VQLVQSGAREV KKPGASVKVS CKASGYTETS
51 YNMHWVROAP GQGLEWMGVI YSGNGDTSYN OKFKGRVTIT ADKSTSTAYM

101 ELSSLRSEDT AVYYCARERD TREGNWGQGT LVTVSSASTK GPSVEPLAPS



i0

15

20

25

30

201T CETACARTCAGAACT AT

ACAGGAATGAGIGITGA (SEQ ',0D }a3: 7) The CDR s are
represented inbold face type: 201 METDTLLLW/
LLLW/PGSTG NI VLTQSPAS LAVSLGLRAT | SCRASESVD 51
I YGNSENEWY QOQKPGQPPKI LI YI ASNVES GVPARFSGSG
WERBPPIEZFBI| D 101 PVEADDAATY YCQQONNEDPY TFGGGTRLIEYSHI7A10155
RADAAPTVS | FPPSSEQLT 151 SGGASVVCFL NNEYPEDI NV
KWKI DGSERQ NGVLNSWIDO DSKDSTYSMS 201 STLTLTKDEY
ERHNSYTCEA THKTSTSPI V. KSENRNEC(-Scul | dNo: 8) 25 SR-1
| onaz132a Heavy C ai n ATGGGAT GGAGITGTATCATCCTCT T cT
- TGGTAGCAACAGCTACAGGT GTCCACTCCCAGGTGCAACT GC
- AGCAGCCT GGGGCTGAGCTGGTGAAGCCTGEEECC :
TCAGTGAAGATGT CCTGCAAGGCTFPCTGGECTACAC
ATTTACCAGTTACAATAT GCACT GGGTAAAGCAGACACCT. %%GGGCCT GG
1SMW@WV%WV&‘&%ANA%EETA‘8P |
25%WMTM@MWMT@WCT o) GCG

T%GKEYKC KVSNKALPAP
3‘”%%%% TCTGGICACTGICT GCCAAAAC

3510 AT I@%ﬁ)ﬂ?ﬁ%@"w&?ﬁe& PR CET T ETGI TACAACT
10 ICEENCETO6 Y »
' 45%&%@%&; Id No: 4)
CTQAACTCTC GTCCAGTGGTGTGCA CACCTT

AT% @gﬁ CAGCTGG
re A2 c%r% 7PCT1U82007/ 01313 g% n
CT’K@F WGGTGCGCCAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGTTATT
T AT EANEEO T OO CCATOE A AT EURCASIBITRAT

CM gg(%ﬁé&%TGAGCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGCGAG

et G AL L L LB AL L ACTCATAATCECHE s

REErS R et e SN N SN LN A SO TAC AR LSV E A RWA C SIEC ¢ R ) e

TG@&A&W@Q@(@EA@:@GTGACGGTGTCGTGGAACTCAGGCGCTCTGACCAGCGGCGTGCA
caehcA ot fa : BCATTEACARCAGIACICREEREETAGE
AN Gl A ATCACAAGCCCAGCAACACCAAGGTGGACAAGACAG

&E\A@ T el e ronieoN

CTIES

%@@@Q@A&mﬁm&@
CTW%W@%&%%%M&%%%F&&%&&%&?&%“

AT @CI?@GAACCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGA

CCA@J@EWWWM@WWGA
AARGARDE A EAG RSRACTACAAGACCACACCTCCCATGCTGGACTCCGACGGCTCCTTCTTC

el g &%t% SRREASLERRCARALIAR AARERE L hhrcc
G.

ATGAGGCTCTGCACAACCACTA ACG AAGAGCCTCI%CCTGTCTCCGGGTAAATGA (Seq IdNO 5) .

The following is the full length amino acid sequence of the SR-1 IgG2 heavy
chain, and the CDR’s are represented in bold face type:

1 MDWTWRVFCL LAVAPGAHSQ VOLVOSGAEV KKPGASVKVS CKASGYTFTS
51 YNMHWVROAP GOGLEWMGVI YSGNGDTSYN OKFKGRVTIT ADKSTSTAYM
101 ELSSLRSEDT AVYYCARERD TREFGNWGQGT LVTVSSASTK GPSVFPLAPC
151 SRSTSESTAA LGCLVKDYFP EPVTVSWNSG ALTSGVHTFP AVLQSSGLYS
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1 MGWSCI | LFL VATATGVESQ VQLQOPGAEL VKPGASVI | | M5

CKASGYTFTS YNMVWKQTP 61 GQGLEW GVT YSGNGDTSTK

KFKGKATLT ADESSSTAYM Q NSLTSEDS AVYYCARERD 15 121

TREGNWGQGT LVTVSAAKTT APSVYPLAPV CGDTTGS8VT
WwWOeBOVKEYFP EPVTLTWNSG 181 SLSSGVI | TFP AVLQSBLIVU320607/010133

'SSSVTVTSST WPSQSI TCNV AHPASSTKVD KKI EPRGPTI 241 :

KPCPPCKCPA PNLLGGPSVF | FPPKI-KDVL M SLSPI VTC

VVWDVSEDDP DW SI FVNN 301 VEVHTAQTQI HREDYNSTLR .

VVSALPI QHQ DRVSGKEEKC KVNNKDLPAP | ERTI SKPKG 361

SVRAPQVYVL PPPEEEMIKK QVTLTCWTD EMPEDI YVEW

TNNGKTELNY KNTEPVLDSD 20 421 GSYFMYSKLR VEKKNWERN

SYSCSWWHEG LENHETTKSF SRI®GK (Seq 1d No: '10)

The [ight chain CDR1 of SR-I is RASESVDWENSFMH (am no
20 FiSHSVIVESS FSEOTHTCISPOKISNUEY DEFVERKSRY HCETEEASRY ES
25:( AP sNrLEeP dPKBHLMIOR SGEUTCVSER) SBENGVOB )NWYWPRYETDRS i S-

&@Ws@%ﬂﬁu&aﬂn dnﬁyéé%&sﬁ)fxeﬁﬁﬁrb& NO  8).

R e oA e ot o >

40 GIPEENBUTE PMBBSRASTEEGSKEYVIRES RFQPSNVERRFVIHEERIFREGN,

a5{ aFbRa.sach ds (dh8at@ 6125 of SEQ ID NO 10). | t
sR! derstood that each of the heavy and light chains -
—Rélf:-#@l&gd in the present application are processed in

mééeix%{\&gdé;&%&ﬁcfﬂﬂrﬂf&cﬁ'%ﬁmé@&@&@&ﬁﬁb}}ksar@d:@%ﬂdsermrmmr '
i des
reB R A RL G Bt ggssaae\é%g%@%gg%&T&mgeeé&am&see%mmm

ant |

AT T OSSP TG T T A T B A CA ARG B eeaggraAcTe

- CTmmthGtmcmccaadmam@dGm@@@@@WWTMTGGGTCTAGGMAG

Acifcﬁeééﬁhb@;ﬁahaf&aﬂbi&@attmsGmhs@mgfmﬁsmmmmmTGA

: GG?@&QEE%&EQT%&;G QAnESlckRanThREn 28R rReREAGRAERITATCC

eac eav an chal n are
AIGEEFTRS CAGQGA%%ET%CA%‘%W Sl Sipgiorpghiphdpfirmen
ACOIT AAGACABCARRECA PG TCRE A AR BETACHEA RS ACHI S CRRG  oAACACTTG
caSEfiesasacaianhdreabtglutracieah nerec ATACC OB S RE TRAGC RAGS BCGAGTAT
GA.&SHAEQTAA@A&EQTL\&INQ;AGEC@Mé@@dﬂ@ﬁ@ﬂc@ru&@wTGTCAAGAGCTTCA

nucl eoti de and_am no’ agl d sequences of the heavy _
ACWPF]GP&FG'FF% R IDNO'Jdt forth in SEQID NO 9 and

SE ID5 NGO 10. Variants thfurther substitutions
%%Wﬁwmﬁ’f’ otﬁg ‘of the nurine anino

%%b EIE’)LLW ﬁ!Lﬁ@EéS@E GHIQL'}(SBQ?AB |Gy shédir nﬂ?cﬁgﬂs%t y.

stitutlons tTons _or inser ? tions

R EHE BEESRRG T ohRetns b sat ek
103 {EVEBRIAATY AfCRRNFEDYY JECBTERE T GAPMERYS FRESSTORAN zed
158NcEROAY FE QIR PIEESY avikiigiiEre haivansiTat vsxbsrwsss10 t he

; o:5) POSIi tions
200 e e P b G N . P30 1D

_&Mﬂkﬂm&@&fmodl ments the humani zed anti body

ri ses
axg AR o B R R b L AR el ol Biorac
RGBT IR oS SO IO BRI PR TG TORFoRHS TROCTACA
arturancTiecived cCACITRGRRRGIAEG CBIC TCABC AFSE TREARTIGAAT TIGEAGTSATT
rabiE 8L Sina08rddtatricdead R rAcnabektinnadd st EdtcRODITEh R CRENTARAT

cc}c? :Ex':}y GgE}A%%T%Aﬂl‘aﬂg;%&é&&ﬁ&b%qg}?&Aé‘?CIlGee&cqﬁTitAI&?GTm

I'S mal ntal ne

-AGWS%%F%FGTT%E‘WA& G TR CRTIIT TE & alt ahT 110 AnT f hnch

CCORBIEGRIS TREICAEBRGORCE TP TEE) G EEARACABC T GECT T CRE TGRRETCTAGGATGCC

Te@itfheiTraiPedriERccA@nyCOfTchbErGRABI TENBEHTIC OTIEI CERFE REBSTGCA

cACOTREE RS 8P BB 261 @ TERRUBAER Ab R rhAsTehc1c@ARdcT8OcAcc
81% 82% 83% 84% 85% 20 86%. 87% 88% 89% 90%
91% 92% 93% 94% 95% 96%, 97% 98% 99% or nore
identical to the am no acid sequence set forth in SEQ
B3 NO 2, 4, or 6. In such enbodi nents, the sequence
variation relative to SEQID NGO 2, 4, or 6,
respectively, may represent, for exanple, a
conservative substitution of the correspondi ng
framework region of an 1gG using an alternative human
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characterized by a kd of |ower than 10-2, or | ower
than 10-3, or le, 10-5, lot le, io0-s, 10-9, as
determ ned by surface plasnon resonance (Bl Acore
anal ysis). In another enbodi ment the aforenentioned
W@kHOT/gsli7es exhi bit a neutral antagoni st potRGFS2PEHA01SS
| ower than 1 x 10-7, or lower than Ix 10, or ix 104,
I x 10-5, Ix 104, Ix 10-7, Ix 1(1 - 12 - 8, X 10-9,
“as deternmined by cellular assays. _ The, present
invention provides a variety of specific binding and
neutral antagonist agents, including but not limted
to- human or hunani zed c-Kit specific. antlbodles t hat
are derived frommarine-8R1 and retain deS|rabLe '
characteristics such as Kd -(dissociation rate

. TOCEERRACEMEI R CETHF P TR ISR AR AGTACFAC ARG T AACARRATIG

AGACONESEGTICAC BTG A REF DM OCAT GRATAT SO QOECATRBACCTCETGGTGOACT ...
arctbidrcAfr3ccdi@ohanch@eincecir@acitédenidrcgeTchOe @ CALAGTCACATGT
GTGJt ﬁg\gerLA‘%}gA'%!Gfegﬂféeécﬂg?ﬁﬁﬂbgcké%gT'f‘lQ-{TGEA&AEG'f‘d&MiGTAC

ran n
AC%A&W%G%AC%FATP@@G@GGATE?%CAKT@C%CTCFS&;'II'GgT(g&GTF%CCTCCCGAT
CCHGOACRAGHAL TCE R GTRGARAHRAGCT ZPRA B FCAPRET B M PP AGAS CERFRIEESCCC
ATCEYEHARE TOFcranbediainnassoat BinescahicsardeTATATREC TTGCCTCCACCAG
mdnﬂc\’z?d%trb}gﬁ"nﬁéﬁﬂcﬂ&&h@dﬁﬁ&%ﬁ@T&@%@ﬁ&@@&@bﬁ&A@TﬂA

= LR T N B S T TS

gconprising suc

T AR TSRS PRI AT RS ARPAER AR I RER A B RRGC TAC ot

gtﬂ&hguggaeea¢bagggahté«mtnhﬁa@bp@u&pga¢uﬂauxhqugcﬁnychgaqyeeéqmteaatg
A_gﬁngh agents, nethods of preparing the '
armaCeutical formulations, and nethods of treating

lpaMGWBBtILanV#TAEGYHqghEQHQQEGﬂHH CRHGAR OMIUT RSO TS S FEMHWVEKQTP

61 CRERAWNES: vdaibes B gm&lxﬂ@measmsmm besersDsl hiretarerp

[ n, S
121 &ggbgﬁégﬁgecﬁﬁ%%t Cab&IbOY @Eﬂf%@%éﬁ% %ﬁdﬂ%&é%%yaﬁﬁbTLTwuss

CO-ex nucl el ¢ acl ds
L0 DA 8 B 00 BRI S G e AP ST A S PR KK TE PGP TT
24V eKEZPCHITE PPLCORAE JFRPEYKDE MISHEBEVTCOVENSERDFt DVOQISWEVEN
30 1r eﬁ?mmme«nyadwmﬂazwbmmm PENSGREIMEAMYNNEDBRAP. ALKCE ISKPKG
361b| %gﬁ n&ﬁ%ﬁnﬁ& 6@1!}1%&3‘% ArEneREwASIErEAR! RuTEPVLDSD

1200, Beveded i iR LS RN DGOSRl 0005 wo.

"an - cel
10)r esul t ant reconbi nant ittununoglobulln products wer e

Cor R igh b DR (ot B8 T RABASY DI Rbers graao aifs 44 w0 58

of SHT v ae: 8 tHR2 aSEABNLES (aninoloils 94 to amumm ARINO: 8), and

OB BB R et il 1T e 43 PRGEG 3R B R o

CDRNiE SUNiMVES, (e@ir@ acidy Sine(SHfolf SEQD NOdi®)sEPR25s and

vipShBRINGEFRR, iR ifs B £1AR0 8§ Sofomhl

 RDURIFGN, $amigo acidp I 8rent 25 oftISEQIER BiOnilfi).ng r egi ons ( CDRs)

of the foregoing as long as they exhibitrhe desired
bi olt mgimla&stoadﬂi\at ieagh of Theehgazy and h’gitticbaiuydemm incthe pgesent

a? 0 sa&f’ l:tﬁlot%é n(u!l foﬂ'ﬁ]t h@&‘i‘&n gelgﬁ/d&@ are
nurlne rradaoma or avin sane Sseq e as
clegved nbdthythp rased of bervyychainsg @ﬁbyﬁles dbqﬁ)temmahll'w is clegwped.

Accordingly, the mature form is processed proteolytically and also includes other post

translational modifications such as glycosylation if expressed in mammalian cells. The

. signal peptide for each heavy and light chain are amino acids 1 to 20 of SEQ ID NOs: 2
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scope of the term .The term "specific binding agent”
i ncl udes anti bodi es as defi ned above and reconbi nant
pepti des or other conpounds that contain sequences
derived from CDRs having the desired antigen-bindin
WORYBA?Bl%es. Specifically included in the tefGRUBPY/ZO15S
peptides containing amno acid sequences that are at
least 80% 90% or 100% identical to one or nore CDRs
of nmurine SR-1, preferably including heavy chain
CDR3. As used herein, the term"neutra
antagonist” is understood to nean a spe0|f|c blndlng
agent that is capable of inhibiting an agonists
activity These agents in&lwudes antibodies as defined

above and reconbi nant peptides or o r conpounds
_ aﬂdtlIQaﬁan‘Eﬁpalaﬁdi@)f%é%H@I‘gQ NP Febt "‘F‘Isgﬁw CDRs havi ng

Iﬂﬁmdes' B ?#3%9153%2%3@%’25 R R
dentl ca togf’)gtgh%rSEgoI?eﬁo ?Ie ?%nﬁ%d@wmmﬁa&%
chl'g' GrepEiDt YN CRB RGBS S LHar T OC TLIENG 2. S 1D

‘NOE 10.t N@ardikd Wl irtheesibsiradodSe.pWinshivative soltiatiohest the

mughq HEWR 4SS e REGan e P FOUTE AR §u LBl defétons
or iASkidHRGY p&iidns Wifhibe Dol feamidviankl ynayby niade sithowtb| e

far lncorporatlon into a pepti body, particularly
-the CDR3 of the heavy chain. The production

k}ﬁ%@g' bgdlles 158'} ener,al I )‘Z‘Bﬁb" r%gﬁjﬂsés lﬁ%%nthatretams

the Bﬁghaﬁaﬁmsmgnne of nmhaej SR.rﬂ . egnositiphs aé:out 44-58, about 74-80 and

'ﬂ”%%ﬂﬁfphﬂﬁgh§39§ giny oﬁ%él ﬁ%ﬁ%%§§%£%§?§§§$? tﬂQﬁ?

comtprislas aheiviehaifyist mm:as memgurpmﬂlmkeof zellrlmeﬁR bre. g;nmmws

be I SVER I
ab°%$‘i'5’{‘= %d ue%& ﬁ )rm an | h ape%tl g
dmﬂk&ﬂhﬁhdﬁﬂb&gdu.asumﬁ]mmmw@unkahmséﬂp@ﬁmmum§ﬁhmema'
derivatj 7ed,. for. .exanp | e. the t | S :
confemplatgs (g 1 fiys anipg & %sd%(,m cy's %‘%ﬁé‘gﬁg a(gy e cdoped, S
maidfaimsdl N0 aci d reSIdues may 25 substituted by noieties

ot her than amino acid residues (see, e.,g.,_ Bhatnagar
et Imlgne 2mbhilighenClyuch aglots miwmr@q%epmoaﬁlé sequence set forth

in S%% ﬁzfﬁfd 50 oq-t6 eﬂl’an ﬁlj\%ﬁjbodﬂ@tﬁ} Q)fﬂ?cga}&'eﬁgntfoh%@ Zéents

aré”ihcor por at e eference herein in A
conggnisk v agino aﬁﬁbsqgegmea@ls%ﬁd@%&/ ey, 1§20 5%%?%085 %,
868 HRARYE 850, 3b44, 510y 9191949814490 o501, 969!, bl o8, 995 or

erw s€ a tere y al ani ne scann or rang or
mom lﬂ@mceuom ASHASCaEILS§R & SIFé or 6. In such
g(gﬂ%é&t% ‘it %ep QJ:(::U%%HQJJ&&Q&% to Sﬂd ID NaB:122 8 driEy résﬁecnvely,
e best binders. Lowran, Ann. Rev. Bjo "
maprepesent, @ﬁmplemon&mmﬂﬁ sphgtion of i %SRP&E’%%%?WO
regﬁ%fgﬁ 1%@ %ﬁh@ &ﬁI althRivetRntRasiihd SidhnBingsiagent

truct W thin the peptide portion itself or

bet I cmb@dw'ﬂ%afawaﬂ%ﬁv@l antibodies exhibitan avplitys
chatddffizbd 6y RiNEF 13%AERR1O2Z, Wbk thel Rl :hbflg)"t, hes,deds] 164 107,

1af§;é¥3§&£§b£pec'f'° blndlng ggg% One cagkreadHH#

mﬁﬁ&%ﬁ%@%rﬂh?ﬁ@ﬂéd adgﬁbﬂiei %mﬂen@wa%t?@msopégmy 1C50
relate ecul es sucC extran, . a._la | -
lowerﬁqaal)fal%%eﬂ@%#w g‘r@‘bp IIX&&rJ&%I@ﬁ&t"&,‘?’a“‘“’

peptide, a cyotoxic agent, a chenotherapeutic agent,

a detectable noiety as described herein (including
fl uorescent



10

15

20

25

10 agents, radiol abels such as radioi sotopes), an
ol i gosacchari de, oligonucl eo6de, a pol ynucl eoti de,
interference (or other) RNA, enzynes, hornones, or
the like. OQther nolecules suitable for insertion in
wWQ M0F1¥8Khi on wil |l be appreciated by those sKG¥PRRI70H0155
the art, and are enconpassed within the scope of the
i nvention. This includes insertion of, for exanple, a
desired nol ecul e in between two consecutive am no -
aci ds, optlonally 15 joined by a suitable Iinker.
An "isol ated" antibody is one that has been
identified and separated from a conponent of the cel
t hat expressed it. Contad?nant conponents of the cel
are Jmaterials that would interfere with di agnostic or
h#@ﬂap%éﬁ@@ﬁﬁﬁ%ﬁ@%@hFM?W%n|body and may i ncl ude

-enzymes, hornones, ot her protel
on PR R ERIORIEP I vasgt|of ?Céﬁfg‘ﬁg’f@&g and neutral
antﬁ‘éﬂﬁﬁs‘i‘ bR $nct Bl nbbiditedo |h|urrﬁ6 opbilirnhies Gt she&eific.

reater than 95% by wei, ntlbo |
anhpgs A HRAE SRSE G0, Ty B S S i s
as R4l fcﬁks@sbﬁﬁ&n tale &ﬂx&ﬁhﬂ) f@‘tc-Kﬁ asthe lﬁxgeeﬂ’ i1 ch[I:‘fIE‘:2 @flower, or ranging

PRt S IR Y B R T U T T
m@?ﬁ%g?ﬂgﬁgﬁg%bt{lglglﬁg?r@mhftﬂﬂmwf 1 JspI'(ET @tiewksy or ranging
dowmsto) b 08610055 G e ! crcj'@‘33 lb“ o ReT 192 ?fﬁ%‘ﬁ%‘)aﬂ“f"f

me%ﬁﬁﬁ)ﬁto&b&lf& sinptoR@ESdf Akt Wﬁﬁl’éﬁsoﬁicrt m*ae ammmmgsos

nat ur al. envi.ron nt MA|| not esent nar
proNEReReic pegt sopting aﬁf%w"ﬂ%“%ea 18 %‘37 gptols and.
rechBBBhntCHISt QRUE b(f)zhﬁﬂ&h@ﬁ\lcﬁbﬁﬂmc acids, metmiﬂs dfpkaducing such

qmgﬁg Qcl. onal antlbod fuse herm Q#ﬁgi%QF g?%WMH@

ayhfmﬁﬁ%WM% w&wﬂﬂﬂMﬂMMmmNﬁmﬂM&fmmmg
2007/127317P / U 200 /0@?155 a tlbOdI?? conpri si ng
PWWqﬂ§ﬂ5§b ?ﬁﬂsag PP p035|ble

Rl agﬁa"“?mwﬁ AR OB, R RRE

cor&ﬂﬁﬂbd am cob@dpnessell wnhnmiexagadmsucodmguaa@mgmtwd or a

mﬁﬁé%%@ﬁ? ﬁ%%h?g{?%ﬁ égﬁg? é (££@#§S§lncgh%ﬂ£¥8&££ﬁl

regitinkf Abg humaniédodikdment leey ebhuﬁ audgjbglﬂshalds fuhp be pembined as

o5 o RGBS s BRGES BRI

mamnlmgéltskmﬂ |ﬂutsrcaﬁmnbmcaabmgnemntlm0dpbﬂermdu®$ weses.

er asses, I1gA 19D, IgE 1gG.and
mq?“?“gp disevéﬁgle£?&¥hese may be further divided
' nt gh {r{ﬂ%\l" ws SO REGroadesBsentdddd: ind1 042, ﬁlll}g{égambled
I g0 an A2 The heavy- 10 chai n const ant

anlﬂndmnsonq*? digpinclnding b, bpeyeized o1 GRBEES of
anﬂbmgpgblgplﬂhﬂ%uﬁ&ﬁesc ﬁ:l\ﬁiﬁgecﬁﬁ@gﬁxboaﬁzkt@g ﬁﬁﬁédfﬁfhnnbodles) .

mu respecti vel The subuni t St ructures. and

and antibedy|iagmet el CABGHR] FESR (o B K (400 Fay fingle Shains
antfbodieSTH1EHALR)) ehin Pﬁs@% xﬂ?lﬂneﬂftﬁﬁwacanﬁxflﬁé ﬁ%fonh @@DR@fothc

have dlfferent e unctions; for._exa "?ﬁh -

foreging asdemg astbey prdd blhﬁ\‘fé‘e sirsdbiolegiraliapijvity; 5
explidRE¥RELARLSne Aoy (1ree£1&lb§d§' Broddeedy dW@uied ﬂybndoma or

reS|dues of an antlbody whi ch e respon i bl,

havigg the S3Me FIRYERRS. 25 PR EHRTE b2 mstmg By @&ﬁﬁ?@? the
am no acid residues froma conplenentarlty
determining region or CDR [i.e., residues 24-34 (L1),
50-56 (L2) and 89-97 (L3) in the light chain variable
domai n and 31-35 (H1l), 50- 65 (112) and 95-102 (H3)
in the heavy chain variable domain as described by
Kabat et 20 al., Sequences of Proteins of
I mmunol ogi cal Interest, 5th Ed. Public Health
Servi ce,
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National Institutes of Health, Bethesda, M. (1991)].
Even a single CDR nay recogni ze and bind antigen,

al though with a |ower affinity than the entire
antigen binding site containing all of the CDRs,.

It _
WO 2007 st ood that the CDR of an antibody nay™ THE7H4HSS

addi tional or fewer sequences outside the specified
limts above so long as 25 the antibody retsing it's
ability to bind the target nol ecul e. . An
alternative definition of residues froma

hypervari able "l oop"” is described by Chathia et aL,
.1 Mol .Biol. 196: 901-917 (1987) as resi-dues 26-32
(L1), 50-52 (L2) and 91-9% (L3) in the I'ight chain
varabl e domain and 26-32 (Hl), 53-55 (112) and -~
“m§89ﬁ §TM3) in the heavy chain variable domain = WO

2007/ 127317P S2007/ 01Q155 5 o g
¥ o TGP e R e s btiGodics g dfined b and
recobindhlqiptiddser othencomprantly thet coatdimizqeencegdearived from CDRs

.esjd P ... Antibod ' " '
b 0 B atia ap PPt PR ARR] BSOS RS el o
pepitides antdigiam alninodiciisequences thatdre atlesyt 8076370% e 1009 dentical

o Bty B o3 St el GRBRR anrce.
crol e g A e RO o e e

bindipkegert st isaagable pf inbibitiner dncagapists Befiniers These agents

i ' 5 t : . [ i i _ i
o S0 ot GRS o A5 bt ot

—antibodies p ) ) ~antigen- bi ndi ng
seqfienegsrderived fom CBRs hrabe therdeginedaniizen-hiBAGIPIPPCES ngl e
Sp%ﬂfdg%? BicRidad ilGhe Sdrhfare 30Hides dohtfiRmk Ao ackPseqliéREEAt are

contalns the .constant region. The Fab fragnent
at leash 8@8en%0% ot 100% ideatical it e @ naRsR&iIRs of aurips | SR- L prefreably

P ~RR8f the light chain and the first
incfid t%%{ry %ﬁﬂﬁ':o

. con main (CHL) of the heavy chain. The Fe -

fr ag B hedieaRh M&Q@?éﬂi‘b@&ﬁ& Whigh b rhé18RMRoltiptising an
for many antlbodgﬁeffec or functions (sych as_bindin

antiboy Fe dampings thee sehicled agaphsd & at leastgne gplgenspeiog p
AnBbRESCIOR’ safnh BRBR - LaAbARGhde sukbile R intokperaioiEab a
yiel'ds an F(ab)2 fragnment th as t " Sl ngl e- chai
perbibodyparisalyrly HvEIe GO ELbe Peshre: The Prgociagty
peptibo @@ R geserafly ity PO RIbEcRidnWOROLBITER imbHsHR2d May 4,

200} eitqn i eiokon FBHRAR G B 01 T B LR

Peptidg &dniiding hR§steigbrefitiué nay bativexlinkedwitbumditef Cyte

heavy chajn CH1 donni p i ngl udi,ng. one. or re .
contyankprReer FENT PRIV AL MBS MEAR0 YRS Any poptide
havﬁi@ﬁlafe&tmnﬂcllonelt(bﬁ rEﬂdeﬁﬂmit a?]henwepﬂmgdigxtﬁm bandsasawvell.

0 e | I n I etweegn e an onel Ns
anf GRS opfes LSRRG, ik R blG LR oy R ey pe
cappéd t_?ﬂﬁ Qgﬁhiihﬁb Q@}lp,‘lf@ﬁte'fﬁefvb /ity ef\m@‘ﬁfﬁ,& t!mfkl)mﬂcﬂi ms:dhfsimﬁm

I n ar mac 0 Of . nagli on 1 DO e VOl ..
subyu by URAER Y S B SPERa e Fouet (e R Pl -
MeiOCkem [39: 32B199 (396), @t® Céjhbeinrey l.,iJsMeH eCleion 4628 76-82
1989 WROWard LRGN ed TRk QL Al R A HEELS). 2 f3pae

sequences may be optimized, analogous to affinity maturation for antibodies, or-

otherwise altered by alanine scanning or random or directed mutagenesis followed by



10

15

20

25

scrovning toaﬁqqt@oﬂly bestdupdsst Lowman. ARR Ryt Biyehys, BiRip

recognition and binding site. This region consists of
a dimer of one heavy- and one light-chain variable
&main in tight, non-coval ent association. It is in.
this configuration that the three CDRs of each
WOo/HOT/#35E domain interact to define an anti J&TB2HEIOHYSS
site on the surface of the VH VL diner. Collectively,
the six CDRs confer antigen-binding WO
20071127317PCT/ US2007/ 010155 specificity.to t he
~anti body. However, a single variable domain (or half
of an Fv conprising only three CDRs speci.fi c for an
antigen) has the ability to recogni ze and bind -
antigen, although at a | oer afflnlty than the entire
bi nding site Thet erm "di abodj es” (ﬁ étmct 26

40Pk efoo7yvhi ch-fragments conprise a heavy-chain -
vari able domain (VH) connected to a 1ight-chain

VTNl IO &M o Oyt g bk, .. |

VH. VO. | t t to al
{n¢ Reptie PRBAR SRl OF D™ aH e REPis <P ySihapotbaf R B8
pdcliR BRWRE Afendy, WHile E‘élﬁdlﬂgﬂh@&sfre&\hdthnﬁr lo€ spoifie] bimding ayent.

Ongﬁg%gs ﬁ{nﬁ%?%érh%%’%iea%l%%a s Y dompeing fragpient

méé&g' phlyethylérelglRooRBPbter ﬁ&tdﬁﬁad@éﬂ&&ﬁch Me&&éﬂ,hjfﬁ&y acid, a
Hol | i nger et al Nat Jd ﬂ) .ScCi . USA
liptgiga mmmomwﬂl WPB %, & BFRl &’LFe@’
chéilﬁdiﬁérwr ; BFénttJ%té&mwf ﬁxbie@,rhﬁfesamed heﬁkin (ﬁz:joagﬁmmﬂmrescent
raltlon these fra r ed v
s PRI s g5 SRRSO A AEOSA TR PliEoTElspdes A
po%hﬁ@ec?ﬂeﬂh%ﬂféﬁ&de (brio@ies) BNAY emmabioﬁﬁmfm&hz ISE Ogher
ee or exa
molls Bkl e 99%5%03&%% ok it b dmpieasiglfy G ilied n the
1&61!1’& 319.38 sed Knithin Bt sédpe of Biethkmahn altigipclifeslif@rtidifof,
for 8 ag?s rowgl,;ﬂgb herein t(lge coaumsltLonagéngnoptwmuy

M@@gﬁﬁb&ﬂﬁk& brotic di sorders may utiliws one or
nore anti-c-Kit therapeutics used singularly or in
co n‘alnn'm‘olmﬂ"\anﬁhod;hb ene thheiasbeen identificd and lvepavated frem20

d anti-f
coR§aE RSt b iBemt SRR B Yokl Qoftohn LA Bt ar
matdmlsuﬂa veotild kiterfse wﬂbrdmgnorﬁma)rcl}ﬁr@wﬂeuses fadhegitibddy, and

maiyﬁ? ;%le};lﬁsr Wﬁm?(r | wadr})ﬂ; 3 ﬁ% &ssog(;fggrg einaceous solutes
In pn&feefeld@uihodmﬂen@l, theQantibed)t will lmmmﬁqd {B(to gr_eageg)han 95% by

B L

sufificient foabkdin atlledst { 3 résiducy oSN -temuing o mtmaltansm acig sequence, or

OB 1 R B B s

CopRBEH) blueron @o%fc@bb'hahm aem és%ted eamr y peeryaiotibedy
mc‘é\%ﬁ ?‘% /agﬁﬁ%;)ym binBidand RELLiALLA 1GREIR EbRBonent of

| es erl ved from SR-I accordin
thet aptibbdy’ sma@sremnvmv@mﬁ\@ﬂ not be preagndr Qligarly.diomexer, igglated

- Wilw%E@%%M&%ﬁéatms%e of the antibody

ex p €SSl 0
The term "monoclonal antibody" as used herein refers to an antibody obtained -

from a population of substantially hemogeneous antibodies, i.e., the individual
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systens well known in the-art (see, e.g., Harlow and
Lane, Antibodies: A Laboratory Manual, Cold Spring
Har bor Laboratory (1988)). Such antibodies are also
$referably chimeric fusion proteins having

A obul i n derived variabl e sequences JHHMWEWHW””55
~constant regions, or nore preferably are nore
hhuman-1i ke nmonocl onal antibodi es (such 5 as human or
humani zed- anti bodi es) that conprise human anti body
resi dues but preferably retain at |east .the CDRs of
murine SR-1. In addition to intact, full-length
nol ecul es, the term’ antlpody also refers to
fragnents thereof or multi rers or aggr egat es of

jntact nolecul es or fr R
a“t*Pﬁ CH AR IRg, ﬁgﬂ? %g%&%’?cg%{efraép%oﬁgen ant | ody :
ocodﬁmg\mﬁkaﬁmm rrrayrbe piaégeiénmmnmdwd-yl\ilmytpio% htybaglies are - * -

t
R 2 MR MR i BRI e o B
to ﬂo@cmﬂasamibowb&pmummlthgt ty;ucaa\iynsclum&mengmbwwmn@tcd ,
f the parental, non-human, antibody but

t
mﬁ&ﬁ?@ﬁf I &?% "di m ni shed |nnunogenk|ty as conpared
to b enBfll %51&%1, mﬁﬂ.yapﬁ%.gasyopﬂm@a@ﬂmmfmemm

The I meric anti as used herein

chainsf kursart iciresmoghubiibiudsan bg seBEneiith diffprens glaesse e Thrap prpfive
majgs eﬁﬁ%@gﬂgggg 201160 8hi RO £ 6968 of@ade maly 6B furfidk @fVided

tylcal or i |nMe from
intalsubEiBFEADr smci:segg 1o TG Tee g0 JRAgnd [EAD. The heavy-
1m®P ﬁ“& ﬁz ﬁbfﬂg@ﬁmﬁﬁhQﬁmﬁﬂQEhﬂﬁhhogkﬁmhnsam
ragnents, general hu

man constant and nouse

callad alpéb,l @ita,eqysm gmme R myEEEPePR Y ThsTibamt structures and

f,&g mm&enﬂczm%@%gmmmmweu
|nnunog c?ln of I nterest nay det-erm ned

knaim. elanﬁ"epqnozsetmegwaérﬁqrﬂg effgptor &wp@%; for é*?é’@%l? ﬂgGl and

AUE AGRaycan be desi gned according to a
e $ ql cogon

un|v tabl e. Alternatlvely DNA encodlng

t heTRDRAR MeRRkv-REbicd Al dhSre 1B/ toliBe infibabiddesidists of an antibody
sequenced fromthe h brldona ceIIs u%%?gzconventJonal

whish geexespausibledo anﬂgsy S (R {60 =1
am& Péiduei ﬁoﬁaa%mlﬁexﬂé btﬁﬁnﬁﬁféﬁ'bélbﬂ at CDRI [Qe gRiidines 24-34

LR %@%éyesgﬁiﬁw%%&%?t AR PR GBRLT A7 {1D- 50

65 (FEAUnH®51 190! (Bb) aml@ﬁea&sr chﬁﬁ&hxﬂ:l@dcﬁmmﬁras Aésctibal gpekiabat et
or cDNA of inter a thls r e Lhe
al., eancgices of Faptaing %mmﬁﬂﬁﬁ SEE%g#fgﬁggghng t

NafiSh0 tlsatidds oatmiehhmmmesd@mmwn)]s E,\mmmsmgleoﬂnmmg

roogio Y9 RS GO H f s ASi dpan BF e afen

bmkfmg%né c&nmﬁlhlg@lliﬁlﬂheﬂgDRI&r hds witteessadthatahe CBR of an antibody

|ncor or ed- her.ei n refer e For |
A ot SEBE EE o R ERIR Bovdbo long as
thetahﬂmrrleﬁidsﬁﬁs sHiligab i the Rkt rrml@ﬁbr ably
menbr ane- associ ated nRNA, and the library screened

_ Usi Ag aftembre: dofiairichi of résiduch froana Bypernatiallg (lopT isdescribed by

R e L
91-90(12)) in she lightl chaon sagrble gormadhland 2632 (1), s (H2) and 96-101

fﬁ}l-lggg&n? é}%ﬁ@ angedi ng an i nmunogl obul i n gene
egne interes ?e g., a light chain variable
segnent). The anplified sequences can ‘be readily
cloned into any suitable vector, e.g., expression
vectors, mnigene vectors, or phage display vectors.
It wll be 10 appreciated that the particul ar nethod
of cloning used is not critical, solong as it is
possi bl e to determ ne the sequence of sone portion of
t he i mmunogl obul i n pol ypepti de of interest.
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As used herein, an "isolated" nucleic acid nol ecule

or "isolated" nucleic acid sequence is a nucleic acid

mol ecul e that is either (1) identified and separated

fromat 15 | east one contaninant nucleic acid _
WOREEIPE with which it is ordinarily associB{ldP24/e1015s
the natural source of the nucleic acid or (2) cloned,
anplified, tagged, or otherw se distinguished from
background nucl ei c acids such that the sequence of

the nucleic acid of interest can be determ ned. An -

i sol ated nucleic acid nolecule is other;than in the
~formor setting in which it is found in -nature.
~However, an isolated nuct&ic acid 20 nDIecuIe

i ncl udes a nucleic_acid mol ecul conIalne

t haFrasmeryarkr 91 KR sssjstues @e fhase ¥ait "5‘?" Chhrdthe

hyp@eﬁﬂnh@reg;dﬁefegugésel € -acid nol ecul e |s [ n a

chronmosomal |ocation different fromthat of naturw
cel'amibody fragmédi€” coipiieea banoﬁzupamsmbt fulirlengtiomitibgdynd

N e e AT

antib@d)aﬂa ihaiude Satge:lab' F@a')admﬁv a'ggmmsmamgm linear

anifps @33”%39' Peieesd SRR oI AP E g Bty

moleéulés) hed ﬁﬁlﬁsﬁ&hﬂ@ tugtibodidk fetnea fioweintibof\Bagreantde
isolated fromB cells (or whol e spleen) of the

: iwnuphnemgﬁﬁéﬂmﬂadﬂbmmespnnhmeshmmhhmﬁamanﬁamwbﬁm&mhns

are_ us e desira q es
fragmealy F"’ﬁ%d el’ii | ngl o?‘ ngﬁ:ﬁ%&%ﬁ(ﬁﬁg S i 1
resifidl Y Peirdgent whidh copeinisftheoconst@nt region. The Fab fragment contains

R DT -

conbtagt dotnaphé@a ) of ﬁmllmgrvy chiaino ke [Fediagmiehtdjsplaiis §!Y¢rates and

o S5RRFETE el By S Sy V8 G ot o

cellkeqrpmns)| thit diRtinguishae lassofadtib@ly fromyapethgy: 6450- 6454
(1990), each of which is incorporated heLeln b .
r efRepsincreeatnient piekdsemFiahRdrasnsnuibpihyps e Engle ¢ émafv or

sFﬁC'a%sd,?g-g%P&g%Mg&% WTHAR VA %&a&mﬂyr@h@aﬂ

i"s 1 sol at ed

thesealopmitsraespresdnh ima siagle polypertise wheig. Kab fragmentsyliffer fomnFab'
fragh eﬁ%gs t?é ngclﬂ.%so.n (gﬁo%%ﬁﬁdmw QR a?lﬂe LAbOHNeEhiRRb e

regl ons, anpl i fied
heasreqhmeﬁl; dameinj mdmlmg @n¢ PRIPOTE cprﬁalges frewithy antibpfylyinge

C riSes:a SlidkeSbeen
mg%@p?QﬁggbgﬁmkFggﬁhakg&E%nd|ng aracterls ics, are 10
the Vkemt Vi doehainys thatamablesithe v fim foymake derind susts foragtigen
bmJLHE R AYEAEE oPLrd A Piidkktuh iR e ?h&hﬁeﬁdgﬁmueh&laﬁl d

then determned. Typ |callgéthe seqﬁence eng&ﬁLQ%
Antitpdissy Yol uaRpﬁanber&s@gM?preP tk, pp- 269-
315%5 geptl de is determ ned, however, it wi I | sonetines
' equate to sequence onIy a portion of a variable

I eIFQR is the MiMNARR bRibol} ErafGbBt @i @OhtAGhs R @binplate. antigen
Typi cal | e 15 portion se be .at. | east

th d |1 ’
| rcuwx tnacand Binding i (LBiSERION GBS PLAUEC SEPTRPRE 25 one

ght-8ASh vARAHIE dSHSNTR kpkt, ﬁén—éﬁvaleﬁﬁﬁsoﬁﬁtﬁimt IDI@ én thid donfifuration

the l ength of the varlable r.e |on

b omrcalRs of each veraklf SRR NI elebag i1 BRiegnpindipe sit on
%%%ﬂh%odf@t@ dirh&0 O A ERNNE, HidiaCDR sebnferditigeRERding -
used, after subcloning the anplified sequence or by
di rect PCR sequencing of 20 the anplified segnent.
Sequencing is carried out using standard techni ques
(see, e.g., Sanbrook et al. (1989) Ml ecul ar C oning:
A Laboratory Cuide, Vols 1-3, Cold Spring Harbor
Press, and Sanger, F. et al. (1977) Proc. Natl. Acad.
Sci. USA 74: 5463-5467, which is incorporated herein
by reference). By conparing the sequence of the
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.- 21 - National Center for Biotechnol ogy Information,
Nati onal Library of NbdlClne National Institutes of
Heal t h; Bet hesda.; M. - - Once i sol at ed,

"~ the DNA may be operably | inked to expression contro
wesuenteds or placed i nto expression vect or sSECEHE268(7/010155
are then transfected into host 'cells such as E cot/
cells, siman COS cells, Chinese hanster ovary (CHO
cells, or nyeloma cells that do not otherw se produce
i mrunogl obulin protein, to direct the synthesis of
monocl onal anti bodies in the reconbinant host cells.
Reconbi nant production of_antibodies is well known in
the art. Expression conflol sequences refer to DNA

=-,pe§§g¥ggfe§ qﬁ%@&SgB§F%%I%t Sﬁ%%ﬁ?gaggééi |cular S st

) conﬁﬁﬁ m&&miﬁe&ﬁcfmg&)thhﬂtheabmtﬁw recignizefaod

bing EZ%?@ %Ba%?aﬁm&&aa ﬁ)&%ﬁjﬂ%"%ﬁ%ﬂé‘? bsome
préﬂaﬁ%ﬁni*&%w R L L S

bm&iug kiddscwhich Grapments esabtise d hﬂakyrdhmh wariahie damagih §¥eiconnected

o 3 fgbf g el i £ o R pdBtblqQ ARV V. By wsing

a lifilie® SREILQHE shoptrto atiaw ghiving ueeme fthe tyoo?mmtb?l op the srvescheiy,

mmgNA.for HR?%éfﬁﬁgw?EC|pa s In g secretléﬁmgfhmnand

memehmpsn@bdQHMagpnmaﬁDmboémsemﬁbﬂm@ﬂim@ﬁuﬁﬁvabﬁwexmmpk
f t ‘
P ppAIEE W B 6] e S0 TBEE: by beok WBE BlSes s,

90:6444e6448 (UP3h.ably |inked to a codi ng sequence Wt is
positioned so as to facilitate 20 transl ation.

Ge Néaricis chhoqqet%mlvy bednderelopedies therprpductien eﬁwtlbody
raghie i e Sec é@é%@%%ﬁkh%ﬂ& ic diedstién of

ase conti guous an |n readi ng
mtqntm:)dlleh}\b@t/em al@rﬂme@rvsd éueqﬂatbmambw Bost cells. See, for

gm,ha%H@ al, L4 Sl 944 %0@?@9@{1‘9%@}?@1:%&@%@&@40 1038-

eni ent restriction sit such sites do not

10431 288); ttlmgydt,fBe@/TeclmﬂOIWdelﬁédtm&e”é’dapt ors or

| i nkers are used in accordance wth conventugﬁ
pr-a8s prowided bexsin, thecompopitines and tpethedsiof, appatory,

autﬁiﬂzﬁlﬂ:\ eUSRD1dgitt SIRROSEA B riers ithyahiliz6 bidordesie gAR NS
erel n 1 nclude progeny. Transfonnant and Iran(%F%ggg

therapgutiss nprel sinpalackyeor g Fombipation;ith aﬂ&m& .2
desfled éﬁ‘&% tmﬁfla{& Ehiirbhtietagt s Qhﬂabfc%r d26n BedBRERInCOWith the
transfers. i's al so.under ood that gll rogen nax h
mvmonwlmw@ew whegsin #@aqﬂq 'J%Bffg“i‘%g
fac&jfg (’?&F% EinfkleliAacy ﬁLt@nhtdﬂébﬁhL -5)NteABikipoqUeny
t he - sane 2007/127317PCT/ 200 /01 5

mtquﬁnkmrléﬁ %ﬁ3)a|gmﬂeb’|°v§{maé=mh98‘i'9° quy e -CSE),

" tunfo? Se@big ER @ biphh (BRBI)! ifReeigh]1 lﬁteB(IL-ﬂqu lxtdﬂctwe tlssue

The i nvention_al so_provjdes |solatsg §$%¢;m C
growfe Hion §C TEEL intereubin (g0 a gRefseip M 4
groWity 8ok GPPtmdii&ainE ¥hapehak gtmieimkgfftmmt 194 a:hd %uimonary
se uences recogni ce vectors an
q ggpﬁgnﬁﬁéLﬁﬂ% @ aci'ds, and

reconb|nant te for oductlon 0 "

spertibadigsidggy ?@g‘é‘gﬁf -L agy 8P e Semv%venﬁmg Q’g preferably
pro@edEdty Secobablihant DNA trieﬂmldobgy cusahg osoof the tntitedy expression

acid is expressed and, optionally, recovering the

speci fic binding agent or anti body fromthe host cel

culture or culture nmedium 10Many vectors are known
in the art. Vector conponents may include one or
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d f
by SRR i RERGbL i sliplenb ity Sleicdil Lokl B b
desizngd accbhiing tola wrversal codifn tifle. Aut ogr apba cal i forni ca

25

‘moynginmal wbpdicni 61qwrtméyarrl

nore of the follow ng: a signal sequence (that may,
for exanple, direct secretion of the specific binding
agent or antibody), an origin of replication, one or
nore sel ective marker genes (that may, for exanpl e,

WQAWFAI3Hnt i bi otic or other drug resistance, PCT/US2007/010155
conpl enent auxotrophic deficiencies, or supply
critical nutrients not available in the 15 medi a), an
enhancer el ement, a pronoter, and a transcription

- termination sequence, all of which are well known in
the art. : Sui tabl e host cells include
prokaryote, yeast, or higper eukaryote cells
described above. Suitable prokaryotes for this

tﬁ?kﬂo%:l 15%?3 gljtlﬁl % msé I?a:low&ﬂ! ]?ﬁ%e,mﬁf‘egaﬁ 'I)éﬁmg{ory

am positive orga

: M@nﬂe@oﬁéwneg Hacteud:-aborotorn €1 9881 h §u¢1t:amhéodles qye alsp pregerably

ik fusﬁﬁt ﬁ[)f?:ﬂ@ (ﬁta@ﬁlg uﬁ[n %ﬁbmﬁ@ﬁbg 4'a§l’ablprsg l?eﬂées and human

none a typhinmvsium Serrati a,
corgtagt reg@gs,mmcae pmf@elslx aresmorg rhdmmllge mogoclgral wetibodies (such
as kel druiiAflded StPhod Pl dofp P9 hufnad defiBG8Y JoQiallbur

it

Sew ononas,. treptonyc

preﬁqr@iﬂﬂmnesleasé @ﬂlec@y-épf mwmst:SB’degngdrbhma@ mtab?aﬁéhlcegth
mo elcj; te}éﬁaéinbgﬁg% n&?e%&; BY9hdH t%’f%ﬁéﬁbz%r -

S for Specl I Nng ag -enco vect ors.
agmgtﬂmfmg@@@h;@n@wﬁwtﬂhaﬁnm Iistker s yeast,

is the nost commonly used apong | ower eukaryotic host

mi cFeorhyest "bsanigednsbedy Jefeth i ap apfibagy deri veskliem 4 non-

huiRE4iBody. Wcﬁﬁrrﬁha%e%&oﬁﬁm{lﬂocﬁrv auieﬁ%ee@néihummmd
usef ul hereln such as Pichia, e, P. pastoris,

antihordy mey be deriredrien 8 chiswepie; anitp W\Fb?‘é%’é‘é er supstapaljygetains
the GRfindRndidg hroPOdiRs FPhE BERhEL nodlBiFheS RAABLdS b8 Sdich exhibits

Schmannlonyces such as Scnmann|o ces_occidentalis;
ed impmnopenicighis ogpared in gie agfibody gvhen administered to

hurhi@id! QP Bhdse R@ith&rid éﬂti&ﬂﬂly,’_'r&tdéﬂ@ fiérehhl Hifers ﬁﬁﬂl antlbody
Aspergi 'l us hosts such as A nidul ans and A

containing weh@sqena@qi freny typo different,apibadissdpecof-2- 20 8! Pt No.
4, sg(s 360 Mia! §ficaIbe 6iifinste HonOiiNereatfRbics rmatryﬁhemy Hiheric

derived from mil ticellular or.gani sns. Ex@gﬁ es of ,
antibadigs mvraﬁleémwplagd PRERE gulibodk frcments sseeptly E@P%constant

andYHORE QusaIfdgldagiral strains and variants and
correspondi ng perm ssive insect host cells from hosts

S UcRecembip@tipRbasadn dfimibbdias (caterpillar), Aedes
aegyptl (nmosquit o), Aedes al bopictus (nosquito),

Dr OBtepiiiba atid Iseqeges b ifdmumioglobyljn ofinreBomivy ke dmermined
of .vi.r.al strains for

NPV and the Bm5 strain of Bonmbyx nori NPV.
Ho wlpernativicht, BINA tcnmgjhemogwémaé sutitiodiey aray digrisolated and

]%%JI Ssggﬁcqﬁ?%ﬁr}g%g% eco I‘Ou1:Hngf BI‘ O%%lﬁég Byl];lgée
oligenugigrtisle podbes that ate qaaahhbf landmz) snecrﬁ@hlly 1o genes enceding the

heal S RERR PR SHpRARTNoRR iodle). ol tpdithalil vl

gengrally yequist isplatippieRat lsast @m@mogrqf shﬁgcec or¢ DNARA irgerepia Usually

tic ey Shing SODIVA G2 é@f%;j%%m“@@r U et
eut(u3 g stndard deckmiques (sée, e.g.

subcl oned for growth in suspension culture, [G aham
et al., ..1. Gen ViroL 36: 59(1977)]; baby hamster

ki dney cells (BHK, ATCC CCL 10); nouse sertoli cells
(TWM4, Mather, Biol. Reprod. 23: 243-251 (1980));
nonkey ki dney cells (Cvl 20 ATCC CCL 70); African
green nonkey ki dney cells (VERO 76, ATCC CRL- 1587);
human cervi cal carcinoma cells (HELA, ATCC CCL 2);
cani ne kidney cells (MDCK, ATCC CCL 34); buffalo rat
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25 383: 44-68 (1982)); MRC 5 cells.orF$4 cells.

Host cells are transformed or transfected with the
above-described nucleic acids or vectors for specific
bi ndi ng. agent or anti body production and cultured in

WQINFEHEonal nutrient nedia modified as apphOprTRLLTAI0ISS

for inducing pronoters, selecting transformants, or

ampl i fying the genes encodi ng the desired sequences.

~In-addi tion, = WD 2007/127317PCT/ US2007/ 010155 - 24 -

novel vectors and transfected cell |ines-wth

mul tipl e copies of transcription units-separated by a

sel ective marker are partjcularly useful -and

preferred for the expression of specific binding

r h 0 .

saffERk 3l (O MBlkAR Clbie” ALkl (HAEE Ve BCURSpring
}hﬂmmensaoﬂndayubeqmuhﬁ&hawmhwnﬁhmanweﬁvweﬁmnéﬁmainiAleﬂy

A RS AN, NS e

ass@EidMed W{L&I@ﬁb@ llbramlscmn@rbes%p@b@ﬂm

AL A G e S S,

polymetiaerchain gactionNBCR) uams,_ed s @mplify cDNFRIpr prsapnﬁe%f fekl-length

oDy 35y AGGERAE: €58l ARRhiniy o

varebmgmegt) WWMW@EW& Ploeeémtmwaable

_ e%?; @%s%%ﬁm%& r}mgé&dve%ﬁ,rg ok f,mrge ARk YeltBfs. TWill be
5 ~Ce

theSe nedi a may, be suppl enented. as

apm@gémﬂmmmcmmﬂ@éoaﬁ@m% 6 motfriigel s g gp it is
% .:S%&rrnﬂzl%%é BquidR 2T EGHE béitioR bf @R b RIHEN By peptide
act or sa ‘

such as sodium chl oride, cal cium
of mtegesbsi um and phosphate) buffers (such as BEPES)
15 nucl eoti des quch as adenosine, and thym d

© ant fApRed heseinsacTrolediamelsirrd meirrue a'gsﬁsolr*F%c@dew acid
94 sudiele hiih esbiasulé et i bt (CHARAMTRE Snd Sdpataked from at

present at final .concentrations in the nrcr nol ar,

least g sontanyipgnigugleisacid molgeule it which it 13 prdimpp )searceeed in the

natQRY seress (REMRNIARMd S P lcRmBA Saph¥itd, ahgRd st dtmwee d
at approprlate concentrati d be

n hat .wou .
stingpisbed florn bagkprupdpuclyi acidh gich i hesemisnes ?’rk 155,80 E?clem acid
of ﬁaﬂ:@&t & i%ll&e&ﬂiﬁ&ﬁd atahuf @%laﬁﬁ,nuéleﬁ albild&ndvit:d(& is d&ﬂ&rf tthasethe
pl‘ evi ous Wt t.he ost._ce sel e L .
SeEBE i whizh if QUi paies HAHEYED 3t FoASARE 9P
moieléhie' n@éiucﬂstg.lnﬁalalc gﬂaemﬁpeamg %igﬁ?ed/ ﬁr:d;uﬁ fbat Wt By @pekss the
as escCri I N | catl
andhoga Sasy 58 SHEBRIB P PRI REidTaPals 2 8 B bigap Jgeation

diffekd@b FrofRiatbf apfirdieellyy chain pair were transfected

into the CS9 host cell line. 25Upon culturing the
hosOne edurss foi RBIASedifot doding dadigeqagpeirtg ina heviddoedyroduced

by §Ramd% £5 2l Bof ) baRiPlie i o Rk IR P 0L 8 S

- celb pmad\ranta@e nﬁusugg Inpdeidpmas isathatitheythan b epmlgdmenbd, and a

hybd'&{?r Ak EJ(% g%h&?m F’Ms,&%nrﬁ%g§&agnen%é | s

Altewativay, RN malekatsplaerd fioym Beerdls (drivgmls spieen) of the immunized
am&rai r%&: EJILéc‘g "Uther than h%ﬁnaomas are used, it may be desirable to screen for

sequences encodmg unmunoglobuhns or unmunoglobuhn ponpeptrdcs with speclﬁc



The specific binding agent or anti body conposition

can be purified using, for exani pl e, hydroxylapatlte

chr omat ogr aphy, cation or ani on exchange

chr omat ogr aphy, or preferably affinity .
WORNGARBEgr aphy, using the antigen of |ntere%?”@9m”munm

protein A or protein Gas an affinity ligand: Protein

A can be used to purify specific binding agents 5 or

antibodi es that are based on human yl, y2, or y4 '

heavy chains (f .indmark et al., J.” Immunot Meth. 62:

- 1-13 (1983)). Protein Gis recommended for all nouse

i sotypes and for human y3,(CGusset al., EMBO J. 5:
15671575 (1986)). The matrix to which the affinity
bdﬂxﬂ? Q&rﬁc%erghésa Qﬂ%qnétﬁom S RBnAIN MS Gse (lﬂlﬂha,?ér m@;glay

Ices are avall able. Mechanical Ty stabl ices
teehmolpgas Phagetdisplayasl desstibed jp g5 Rawer gt al., WO91/17271; McCafferty

- etQP'\\Vb%% 9%‘&'6%&&%%@& lpoue. k. Aast. 8k, UsAVg7:6450-
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rates an hor t er proceSS|ng times than can be

6446 1990b sach ?W@Q‘&%SGB@YPW cre Wb YSBEETRLs- cInpnegmbgdiment

sl tbe OlioAR) 1R kr"é%’?ﬁm?‘gsﬁéréang%r Bhi 1 ?%‘*;‘Eﬁ‘r"afe (.8, total
l@n}:DNé)e%@N@tedﬂbP pplypierase ghaipreactin s psedde paplificacPgp -
B B B0 et BRI R s

ever se P

ang throamnplified Sequeneas e ipater pite aphage vector ALNADeRceiiE @epﬁdes
f‘i’ﬁ:@x%&?é ggv&ﬁhbm%gﬁag,ebéaeg Wah B AR cliracdHstiBy dhe

be récovered. ~Chineric and humani zed anti bodi es
dm&%byaan%@&cbwapewhmg in which the vari abI e

| g- domai ns of a rodent non nal .ant.i ho re fus
to HearausBrrRetibe applis i %«3@3 B'éﬂmﬁémsé% 1 fiefgrmya
T)%El:aﬂir aﬁcgaa&nlaé Si5c0ditE AR elifh@Wariible Fdpforadtithd 'ﬁi&ﬁ‘lmoglobulm -

rri son, et -al. 84) Chineric Human
bty anerraBe b6, L BRI RF %‘ﬁﬁm‘a 18 feAugace only a
p%?dﬂbqigﬁmﬂﬂ GSJ?B%ESS nng. B gQ@nththmm?nﬂdm
ci an oyl i anne e
I X7 N N U N
leAEPaKMk SikAthird bk bRkt 850l OHEhAT 6MBd ldngofithaRHiRBREgoh Will -
humans, the rodent variable Ig domains can still |ead

beﬁﬁmﬁm%%Lsignificant human anti-rodent response.
Hu i zed. anti podi es achi
ot AT R Gr b Pt ap pies o oot p BPKEK ity B, when
Pam&lhemaﬁemhﬂbaﬁg rticcamigilified eeqa:ememrmy dmgu ROR s¢qiRiRsidg of
nmewor k. and.c tant 858
th? %‘P@l’ﬁeéicfe %%e?th %?ﬂléen SR rrcﬁ% WAk o u gﬁm’q e CE-r
Sagtbeddii engl. 1986) Mmm ﬁf&tmng hyLab(oE‘a)tmm&ndqg MVl 1-8gCeldSpring

tire no -
GBI s o B TP kTS AREEosR ;e
whipisdnenensted hersimtiyaeferance) (B)E@n(mnpg muqne*ﬁ ef the dloned

il 50l B0EELL Ao A BB S50 oo

on¢ £O86M will/iradily be aidc tcaﬂcterﬁnm depealing ondheiregiomi sequenced, (i) the

B Ty

iscRA®: of Behen o 6haid)3@8 (i) tha squenceNfitecheayyrandligh ghaig ganable

redfi DB SRR el Q8 S TR oo Db B oy of,

sorphfiy mAGEEoB300d 98Iye @auwmglnhulyhgqng smwmqy@fq;mon ls thc

herein by reference.’ In particular, a rodent
anti body on repeated in vivo admnistration in man
either alone or as a conjugate will bring about an

i mmune response .in the recipient against the 10
rodent anti body; the so-called HAMA response (Human
Anti Mouse Antibody). The HAMA response may |imt the
ef fectiveness of the pharnaceutical if repeated
dosing is required. The irmunogenicity of the

anti body may be reduced by chem cal nodification of
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human vari able I g domain. This technique (R echmann,
L., et al., Nature 332, 323 (1988)), utilizes the
conserved framework regions (FRL-FR4) as a scaffold
to support 20 the CDR | oops which are the prinar

WEWHTRI3 with antigen. A significant di sad\Pé%T{%é”@iﬂlss
CDR grafting, however, is that it can result in a
humani zed anti body that has a substantially | ower
binding affinity than the original nbuse antibody,
because ami no acids of the franework regions can
contribute to antigen binding, and because am no
acids of-the CDR | oops can influence the association
of the two variable Ig d%hhlns 25 Chinmeric SR-1

Nat;gtlbodé]{a;rdld nOtgégﬁﬁ%ggg ﬁ%&ﬁﬁﬁﬂ#€¥mu%5$nffﬂ_:_ .

'1nﬂﬁE£§ng¥ﬂﬁiBkm@mEQMHDIEEd -renoc onal anti-body,- the

CDR grafting technique can be inproved by choosing
hun@ukcfisciedyaEkDNagay e daiblyriiskedsb ospessianaweatrbl ssquences
the framework re |ons of the origin

or pigtad B0 SRR o 0n YAt e PRty PR Rt Wi

colilieli§ Glrffdn mﬁsagmﬁ,esmﬁeseﬂ:amsngbm (CHO) cellsi atsmysilerha eells that

do r;ql;l gtt%%%rsrg %ﬁ;ﬁ?fwﬁu glc{%uﬂxa gropgm,qgjoqﬁ%%eg;ﬁﬂlgkxh BFmQLoclonal

antibdB8¢3n, thd recobimndost &H2, zsﬁﬁnlgm produgtive ofephbaglicsiis well
hunaﬁ%%%ﬂg anti bodi es conprises aligning the
knogg {2 heavy and |ight chain sequences to human

he and | i ght Gor the
' reﬁ Sﬁbo *“Re nos%sl%urmn %Parrewor %ﬂe&lﬁﬁgnm_
exphassionwb ak opeatdyl livkedsodngabqupnaein 2 pamuéaélhparorw i Heg

D

B

optﬁbﬁﬁ]iljbmdypcrﬂihl seqmn@c,@s!d ajriboserht bindihglsie.r Byanyatig opliERe
nut at i.an. s! S sch disturb
kngwp | sf’:; P uchr e %? %ﬁ%d%l%%%@@% P tcﬂgaﬂs!r&edl ct 23 ’
confanm g’%ta%: ?%erﬁm? heEitlisAAU4E NS a RREbndl k)@RInghip
es e conforma

approxi.na mat1 on of the non-hunman CDRs
witb Engther rpatemﬂcldwmumia Foperarple PNASIRIR BiERFARAOSR OF Secretory

1ea&§1§4 13HNA E‘éﬂh%olﬂfcbh&l@ifhﬁ@%r&s&ﬁiddpﬁﬁb&m that
e and cl earance, e.g.,  Vvia Ashwell F cepgors '

par(i@mtes @ the seckption opheqietynepide: g, PS%‘B"‘E"CH operably
link2d 28 3 Q&L s theltHHBEH pHoh OF ﬂme@faqtﬁﬁblf; Br a ribosome

nonoclona% antibodi es by rational,  desi

bindimgite ixPresbly, linksfl tex aofing SCWEREGHS fff S48 Pocilitate
tméiﬂg%»% 713?&9{?}20;)% Bkl %&aﬂlﬂam&)mﬁ&eqaén&bbemg linked are

'S Pat’ent . 766, 866. Hu
congigyowse avd. irythercasernt ORI 1620 SfintguisaRd fiseding ghese-

HolBverCerfancest 8611143 Bl bedlontikhovs. Eﬁikﬁfgtls Meordplisited, by Qfgation

tu hicica et al. Protein E glneerl

at qogseigany (restiption sggsprlg Wtspssn qpot exist, a%osym&lg?? %]fﬁonucleotxde |

ad@mrygr Bflictk S GLHANE Acobaddndd Wsth@bn tddeionte practek. speci f i c
i nding agent or antibody may be prepared by

| 7 CRLGRe AR A Clinie arSTcaabicimtestTangsbly amlsheh ‘

di d th
A e YRS S Py KO 0 e

pnﬁaﬂ_,/ Sibjestial dnkl hitaes dafver eisircfoers withbhti regard oreth¢ pegnber of

JO Jfaiso ﬁ%ﬁgﬁ]@pﬂz{’ eélﬁénlgfm%l %Q gre%gelggtgéghlﬁ%lgﬁ DNA

| corﬁéhi, GBS delibirate or inadveattet motations. \Mumt Tirbgenty ithag have the same

construct, provided that the final construct
possesses the desired characteristics. The ami no acid
changes also may alter post-translational processes
of the specific binding agent or humani zed or vari ant
anti body, such as changlng t he nunber or position of
‘gl ycosyl ation sites.
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WD 2007/ 127317PCT/ US2007/ 010155 - 28 - Nucleic acid
nol ecul es encodi ng am no acid sequence vari ants of
‘the specific ' binding agent or antibody are prepared
by a variety of nethods known in the at Such methods
WO piov/eatst7ol i gonucl eot i de- medi at ed (or sit e- RGTEET20Q)010155
mut agenesi s, PCR nut-agenesi s, and cassette
nmut agenesi s of an earlier prepared variant or a
non-variant 5 version of the specific binding agent
or anti body. - A useful nethod for
~identification of certain residues or regions of the
speci fic binding agent or antlbody that are preferred
| ocations for nutagene5| r's caIIed "al ani ne scannlng

RS Y R HRR sy BN R A e

incfuidedp of target reS|dues are |dent|f|ed (e:g., f .
charged 10 resi dues such as arg, asp, his, Iys, and
' g lu )I‘ha nﬂremmcpi zﬂseptobiyle!aisoiet@d na¢leigracide gmddil@ SpE@-ﬁab'gdijlg

ag?no ?éj?%e In rac r%{o‘?ﬂ% arﬁ(no acil 88111 %ﬁ?mces

nmmquﬁ%yaﬂhwsdlanummaadhdnbd&ammgnsuwehoneﬂmaamﬁgand

functl 3l :5ens, ARy j '
B RERRY 58 Fo ot b BRSO 5 fi
whixh rhay c;om;trse sultmmgthe Borbs¢ll mmatdhe nifdleis acidfig ¢xprasprst and,

f

ol RS AR L SR 86 ol cutr
or oultum¢ mediuper se need not be predeterm ned. For

exanpl e, to analyze the performance of a nutation at -

a gMeay veitbes araknrovabintheigft.o¥ g dastuglejoge or
O BAUE Wi fboithe: o \erb el filnct , freiafidle2Bledt Soretion of the

expresse i an are screene for the desired
spegifid binding ag;rn@pmmhogi}') amemgin gk mileemaewrmrp &‘ﬂ?@“’éf

,mahtb? eS¢ {h‘;{&g@fﬂﬁéﬁ& ‘éSEfe:Oa[nn%Qm%rb"r iRt grupirésistdiRy

M no acl seguen haV|n 'east 60% am no acid -
complsrmntmpm'p dt;ﬁqmnmsméu y gilh%ﬂl nyknigpts fflpba‘@ﬂ#d? fefhe

Insez%%’hces o¥a§¥?ﬁ5£HHﬁkﬂﬁeavy or tﬁgﬁﬁlght chgﬁﬁhggf’

of whichesswelbBogwmwin the atteast 70% or at | east 75%or at
| east 80% i dentity, nmore preferably at |east 85%
| defuitable hasy enllsriaslidesakanyots ypas of higher cdtR oteiGHlsidegpribed
abRdsEDble ﬁfrﬁ&@pfdt‘ tlﬁ§ ﬁrgaﬁ in&10de diibadklii, Yuctlds Gram—negatwe
|nclud|ng for” exa % 81% 82% 83%, 84% . 85%,
or SEaY-Pesiye HEISBS  Eferapseerigeate Sgshs kghgrichia, ez

E Qﬁﬁﬁn%?déac%"@n&ﬁxég mﬁeﬂ@ Botehs) SBlmdnplIf)e. ) ST o

th respect to this sequence [ i n_as

S%ﬁ;@r}d N e B such
WP&H@*’M HOHGE B SEHRIEEE G BN H8e ‘h‘”i WE' as Laciilz suc
as Baﬁzéhzia&ﬁi .9 TR miid) B eridbondeaid mp:mﬁ.:bs t ln@ddition to

| prq ri %I nal gggﬁ&@f%@b&%nnﬁ%%? nces lgﬁgclomng .

s@iéﬁ‘bla% & tpedifif AR aghifdencoding vectors Saccharanwces

07/ 127317PCT/ 82007/ 010155 29 - | Ié% and
cer ﬁ’é’F’d’éFPW&‘%RPEE’o‘n’?é?v'ﬁ 5 /80 ﬁsem pog oW
ul%j‘rd AR bt lﬁlcﬁﬁﬁ’é@?liml\sl‘:_ BRoweVér; ﬁﬁu:awtdffotﬁeh Berfef] SRieiR, anld
[ entlty ne t m nt enn
trains arg ¢p ailepab o By ey Ao s e & PR
Scﬁmﬁbmr@ceﬂpmb@ GRBverainyast Virothyiss CqnédeTridbalidrmaereesia;
N e B g S S RO o Sl 89



- Aspengilin bostpic

- inclyde plant prd insest el BRRELLS
- cortédp pérRSRIve a6t A3 Edlld Eroaihd3s-sucab/ Spodoptera frugiperda

5 can be determ ned by standard nethods that are

comonly used to conpare the simlarity in position

of the amino acids of two pol ypeptides. Using a

conput er - program such as BLAST or FASTA, two
““bﬁggﬁgﬂgides are aligned for optimal matchitg BFY07/010155

their respective amno acids (either -along the ful

| engt h of one or both sequences, or along a :

pre-determ ned portion of one or both sequences). The

prograns provide a 10 default opening penalty and a ‘

default gap penalty, and a scoring matrix such as PAM

250 [a standard scoring ngtrix; see Dayhoff et al.

in Atlas of Protein Sequence and Structure, vol. 5,

filaidbbus %m{g}ggc%)ak, EBNONDE MRS, PichiRibn Ul poelldiint, hnd heE .

conputer p gran1 For exanpl e, the_ percent identity -

a$ duvidviens ad A.p¥gert ot al nunber of
identical matches multiplijied_by 100 apd then. divi ded
by Bhritablehasteellsfer the gypressipn of ﬂéf%%’9ﬁtﬁﬂﬂ’s?’%§5 eat or

 anitddPialt defiSed BLANBAESARMarIREhntsRE. PbRAEs SFiin@@brate cells

i ntroduced into the | onger sequences in, order t%
1RAI0S ap

AR XES

Rl mnal fusope, ranging Lo hendtl) biamane
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me?a&ogiﬁﬁr @ﬁ'ﬁ&l;lr)iaéxdl/mxhbﬁ&nbﬂ hiee-tees il ftfed. msmchymeruf@I
single or. multiple am'no acid residues. es
sergles f FapTseen of Pesn ol P aUBi Sy RPRESIF o8- B D geRt
Autigraphh ichigenhiod XPvand b Brh/S stadn sfBontymythori BBVdue or

t he specific binding agent or antibody .(including .

anlt Hodver] ih%étﬁﬁis) bée:igﬁitebt)mc'l aRrtetpate Gf.ifs_, tnagpml pagation of
S va r.ece, or . epl e.. er 1 nsertiona \A | ank's -
Ve e R MRS R G G Ee BP AR P Sy R deEaes of
uséfmhaﬂﬂamﬂlt dstislOlinek amacl 'Iﬁ.ﬁ:_:s'p hhmf:exp(;vac;ecdm i]?d_:iuding CHOK1

| Ncre - e -1 1 -.0 e SpeclTl
cellg BT ERLH DY B ITDG e, i GhuShee bRl Gy peiisP DR
(Cﬁﬁ)‘; E]?ilﬁi'xmﬁ.l.i Proc. Natl.B2xadp$ cesumé 7_Ep4216[§:3?8é)m monkey kideey CV1
;. the u _ . ant 1 ho "
ting Epaseyingtt oy SVAREOLEATEE 19533 48R BaobEginey fine
(293h{3_295 oylis subglonitifor g:é»yaﬁ_m iu%ﬁél?:,sioﬁ Edigyre GGralBih etrall, LD
_ant. er et o V e ] " g
vy 9 5300 oS el Sl sk A rBE o R Bovse s
cells (M4 Matkdrmiogll?apﬁ_:ﬂik.) ?Bgl?;m 1 t((gs_mon; agnbeydkifiney cells (CV1

* i orslc al .Z.Pr-ot ei,n; I 2T
ATEECEE0F R B i S LR SR ReR TR R sty
huipah ygrhi_csltdaﬁbimgzaseﬂlse{?ﬁﬁ?, adae t@CL_)Z);euaump #idnex cells (MDCK,

! u I K
ARG A5 SRl Ryericafts oA A ATGERIE 1808y Syohn fung cels
(\Méab,eum ;% a?shuman:he[ﬁtm ¢ele (HepAGL. 1B ga@ﬁ)( @gsaelrmaqnmary

9 Y : b cad. Sci.

m%%rggh}{g%gﬁg&;ﬁ%_fcc L5, m@%@w P19 ARBME N9 Alcad. Sci |

sal'vade receptor
388 M6 IRP)IMBE'S cadseriES4 ezllan epi t ope of the Fc
region of an 1gG nol ecul e %gﬁg.u | gt h, IgGthgGB, or
| gaiostdels alegransfopoed prfrans A terationerdessEbphauglgp acids
or S&ET DLk bRk bR o HiiBTRY PRduBtonldheefircd i T ONS

conventional putrient media modified as appropriate for inducing prombters, selecting :
transformants, or amplifying the genes encoding the desired sequences. In addition,



10

15

20

25

Anot her type of variant is an am no acid substitution
vari ant. These variants have at | east one am no acid
‘residue in the specific binding agent or anti body
nol ecul e renoved and a different residue inserted in ._
WQ 2087/R78de. Substitutional nutagenesis wit hif{TARPOG010155
the hypervari able or CDR regions or franework regions
is contenplated. 15 Conservative substitutions are
shown in Table 1. The nobst conservative substitution
is found under the heading of "preferred
substitutions”. |If such substitutions result in no
change in bi ol ogi cal act'thy, then nore substantia
changes, denoni nated "exenplary substitutions" in

o P s B St btshepis

sepa&&tﬁdbjihﬁelﬁﬂheeﬂﬁflder aié)ﬂ'ﬂ@tl&arb useful and preferred for the expression = -
na Iar rred Resi due Substitutions Al a
°fs?9$€‘:a mé*P%ag “g?lg%?g (R lys: gin; asnlys Asn

(Rl s i LARIARRGE LM ochasifs

" inveéniion naiiby c(lﬁi)radi in Soddiety ¢fHpedia,; Ctgmnerc!raglg avajlablejmedia such as

Hang E}‘ 6 g‘:},l gxg%ic M]ig.gl;.ﬂ] IE@écgnLJI%ecilmi’l}i]((ME%e(M)eﬂﬁm-q 64N
(Sigma), and Dulbecco's Modified Eagle s Medium (DMEM), Sigma) are suitable for
culturing the host cells. In addition, any of the media described in Ham et al,, Meth.
Enz. 58: 44 (1979), Bamnes et al., Anal. Biochem. 102: 255 (1980), U.S. Patent Nos.

4 767,704; 4,657,866; 4,927, 762 4, 560,655; or 5,122,469; W090103430; WO

87/00 195; or U.S. Patent Re. No. 30,985 may be used as culture media for the host celis.
Any of these media may be supplemented as necessary with hormones and/or other

- growth factors (such as insulin, transferrin, or epldermal growth factor), salts (such as
. sodium chloride, calcium, magnesium, and phosphate), buffers (such as HEPES),

nucleotides (such as adenosine and thythidiné), antibiotics (such as Gentamycin‘f_"

. drug), trace elements (defined as inorganic compounds usually present at final -

concentrations in the micromolar range), and glucose or an equivalent energy source.
Any other necessary supplements may also be included at appropriate concentrations
that would be known to those skilled in the art. The culture conditions, such as
ternperature, pH, and the like, are those previously used with the host cell selected for
expression, and will be apparent to the ordinarily skilled artisan. The expression
vectors, pDC323 and pDC324 as described in U.S. Patent Application No.
20030082735, containing the appropriate respective light chain and heavy chain pair
were transfected mto the CS9 host cell line.

Upon culturing the host cells, the specific binding agent or antibody can be
produced intracellularly, in the periplasmic space, or directly secreted into the medium.

_If the specific bmd.mg. agent or antibody is produced int;acclluiarly, as a first step, the

particulate debris, either host cells or lysed fragments, is removed, for example, by
centrifugation of ultrafiltration.
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nmet; ala; phe Lys (K)arg; gln; asnarg Met (N )l eu
phe; ileleu Phe (F)leu; Val; ile- ala; tyr Pro (P)ala -
Ser (S)thr Thr (T)setser 10Trp (W)tyr; phetYr Tyr
ég&) he; thr; serphe Val (V)ile; |eu; t: phe; .
WO 2974 7é1 norl euci ne Substantial nodificati o‘?@’@ﬁ”@ﬁéﬂlss
bi ol ogi cal properties of the specific binding 15
agent or anti body are acconplished by sel ecting
. Substitutions that differ significantly in their
effect on maintaining (a) the structure of the
pol ypepti de backbone in the area of the
substitution, for exanple, as a sheet or helical :
confornation (b) t he cﬁ%ﬁge or hydrophob|C|ty of the

Si d CU| £ tar%Pt 8‘3@3?%%’86' Pest d%gl g‘re g‘il&%g&

exdd@kgh@hﬁﬂﬂﬁpﬁﬂﬁmﬁﬁnﬁmmgmuﬂnnmaumuhrmdumqmﬂﬁmgpphqnnmngssﬁw,'

or Ry A Bistaarep R sl o Bltoefb ntet or debibin AloF'

pro®&pQG =@ lati afﬂndt)r h’lgami dl‘row A, cagbq:l psedits pmllfy§pecaﬁgbmggg 5;gcnts
or dgfpodtel Bt dhosk bt HGRGE £ ] & Ao bkl R inkiok 250
Immunol. Meth. 62: 1- 13 (1983)). Protein G is recommended for all mouse isotypes and
for human y3 (Guss et al., EMBO 1. 5: 15671575 (1986)). The matrix to which the
affinity ligand is attached is most oftel_l agarose, but other matricés are available.

" Mechanically stable matrices such as controlled pore glass or
: poljw(styrencdivinyl)benz’ene allow for faster flow rates and shorter processing times

than can be achieved with agarose Where the specific binding agent or antibody
comprises a Cy 3 domain, the Bakerbond ABX™resin (J. T. Baker, Phxlhpsburg NJI)is
useful for purification. Other techniques for protein purification such as ethanol
precipitation, Reverse Phase HPLC, chromatofocusing, SDS-PAGE, and ammonium
Sﬁlfate precipitation are aiso possible depending on the specific binding agent or
antibody to be fecovefed. '

Chlmenc and humanized antlbodles

Chimeric monoclonal antibodies, in which the variable Ig domains of a rodent
monoclonal antibody are fused to human constant Ig domazns, can be generated using
standard procedures known in the art (See Morrison, S_ L., et al. (1984) Chimeric
Human Antibody Molecules; Mouse Antigen Binding Domains with Human Constant
Region Domains, Proc. Natl. Acad. Sci. USA 81, 6841-6855; and, Boulianne, G. L., et

~al, Naﬁ:re 312, 643-646 . (1984)). Althoﬁgh some chimeric monoclonal antibodies have

proved less immunogenic in humans, the rodent variable Ig domains can still lead to a

significant human anti-rodent response.

‘Humanized antibodies may be achieved by a variety of methods including, for
example: (1) grafting the non-himan complementarity determining regions (CDRs) '
onto a human framework and constant region (a process referred to in the art as-
humanizing through "CDR grafting™), or, alternatively, (2) transplanting the entire non-
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(6) aromatic: trp, tyr, phe. Conservati ve
substitutions involve replacing an amno acid wth
anot her nmenber of its class.. Non-conservative
substitutions involve replacing a nenber of one of .

wanesr’#rasses with a nenber of another cl adETUNY7/010155
2007/ 127317PCT/ US2007/ 010155 - 32 - generally with
serine, to inprove the oxidative stability of the.
nol ecul e ‘and prevent aberrant crosslinking.
Conversely, . cysteine bond(s) nay be added to the

" specific binding agent or antibody to inprove its
stability (particularly where the antibody is an-
antibody fragnent such a&-an Fv fragment). Affinity
mat ur at.i gn ur,ati on..i

. . n Af f_ | QI nma nv \Y; - i
b BHAYIA QomAeS Lo SRR R PR TR SRR grptacement
- - of sifthdeROdtued Ty pRIBES réfatd Reehentt a¢ vonsriggtl Thessmssthods are -

cisqRR I o Spdepr et ARG 20 th 2% LB NGt s P Natl.

Acade8ECI. SO VEIr 685116855 (E984)) Merrisorpamh/@idl Adv Olmogrinoh| 44:65 92

b TS B R A i

49832??/12*{?1&1:, med_‘.'up;n@ﬂdrsrlgf ﬁf)::rg?o Elﬁlj(sﬂ i934)b&td Ketlétonaigh, C.A. et
o b Be- A AT TS B8R SRR Bk Rfenge.
subBreb R St T R B an it

aloege 2k a@bnjapgate lndll pring aben s inmuse wepmeaindbe rgipiené against the
di spl.ayed.in a ' L | <B0ER ' The
Kﬂﬁﬁg g???é?es as u5|g%g&?%hg e ggﬁgmﬁkké rogﬁg? 15e

 HAMA Msporpe okayginit Wietdffectiwacss of ghet pharmacetiieal if repeated dosing is

h - di-spl d.wvari £ okt hei
a0 SO AP BB S R B SERSE ke
modifiastonefskmamibody with adedephidic pelynise sy dspehvethylepe glycol or

id i fy.h i- ' ' .. c
oy S RS 8 2 i s
mowl Hugrandikevel y, or in addition, it may be beneficia

to analyze a crystal structure of the

antCQBrecafiing frowives drsidusing onoer mee e thesie GRRgdom the mouse
heal &Y ﬁ%ﬁi g%%xlﬁ%ﬁﬁls 1S @il Gt dhREpAde RhmewodtE£iBRVS a

gen. Such contact residues and

 humesi phigbleila domein. KhissteghriquedRischmenrs, L ¢t ak Vatpre 3324

(19885 QL AGE Qoddifvell SoiRvaHES :RNE IFR RFRE) L6y Rbffold @apport

h variants are generated, the panel of variants, is

the SINR. leope which a5e the PRTIAEY IRVt BRHEChe ActigpiticRyt disadvantage
of EBR Grdtlific HoMAVBYiABAR Sn@ésuftth b DapheSedbdibosyparien

properties in one or npre relevant assays be .
subgienteadlydeweibinding pifmitydhandhe erigiprbmpuse aﬂgb?dg?gmuse amino
acid<STRl AAGSwoiK rle%iéhﬂ \ChnGSAEibERYD hhiigtd bidding] bh®bécatse amino

.evolution may al so_be used to,gre re_and sg;gg% .
acidgrdahs CORJpARS 177 infjience e asseriaBory L 1g Five Mirable g domains.
ChEiESic/srd 1 artibodids\id F&tshew applopriatd Gliftkibitd plenatin ckll based

Nat| Acad Sci U S A 2001 Jan 2;98(1):75-80 reports

assgyfat tailored in vitro selection strategi es based on

ri bosone di spl wer e conbined, wmth.in
00T Fman deerai of % B 8atiosc ohdkiory anfSody, the COR
ingaEchinijueainh 68 iryroldbysdhobsihg homtup fremework regiphethattrhest

off-rate Q her nodynam ¢ St abi |, YosQfint i ngl '

clogedy reé?ﬂ‘ﬁlﬁé%‘?/&?lpg‘é’?(gﬁ? %‘Q?Ss%flg\]/%(§l?glﬁze‘lr#1 er é’fédgﬁg ’ “S?S’Egiﬁ‘?
Biol. - 2004 Jan-Apr;25(1-2):7-13 reports that use
of phage display in conbination with DNA shuffling

raised affinity by alnost three orders of nagnitude.
5Al tered G ycosyl ation '
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Speci fic binding agent or antibody variants can al so
be produced that have a nodified glycosylation
pattern relative to the parent specific binding agent
or anti body, for exanple, deleting one or nor
WQRAOHH$Ar at e noi eties found in the speC|f|é“HWﬁ8WH@””°°
agent or anti body, and/or adding one or nore
gl ycosylation sites that are not present in 10 the
speci fic binding agent or antibody.
A ycosyl ati on. of pol ypepti des incl uding antibodies IS
~typically either N-linked or O-linked. - N-linked
refers to the attachnent _of the carbohydrate noiety .
to t he side chain of an 52 aragine resi due. The

%%u tide se ces as v&{qs il NeaXrS&leWdf &EDRs xi éledby

onine I'S.any am no ac

' colﬂmpmdﬁhﬁé 0fﬁ¢ aﬂﬂl@ﬂtﬁmmgsmgmgt ConM1 5., sbau€li9gds Jf-or ~+

enz ? nent of. the carbohydrate noiety to
aspa agi i de chain The presence of either of

the .
oot O @B&ﬁycﬁﬁgﬂggﬁ&@%&g@o 9k ¥RBfhd R 1EhaRkAR héavy
andjlight olsaj sequences td h;gnmal}eabzemaﬂm Cllf’é)ﬂ seqypRCEs.fselgcting and

i RO o HearftW AR U6t el ik ek BscB Bh 3ctilgfiment,

seq ence it contalns one or nore of thesé
molaculaembddmgse qm g wofqmm@rpfghwmwiww ads

\Earﬁ:gq? AGRAERNGF tﬂé aBfibddYe TRILGRbEss is followed by
ac gala

com
osam ne, ga act ose, or_xylose to a

rephatelt baoymtatmnaxfrasndumrt tbeé?rﬁibrﬁggpng@wlh@swrb the sEg g of the

P})@r R peary olBcldse
-[@% us p%dirié%g E%%??%?ion sites %ﬁﬁaﬁé addedﬁ?o
apmoxipatss thecobfomuiation a’ééﬁ porghumsn CPBa of the PRFEERY- PO

%ﬁft S HuRGnPRE alHibdisGnay el AR dedi VHRON o Rcilied Eht88 and

he sequence of the original specific bindinp

cleargase; &.ar, Vs shpisdiyrecepas (e, bV S BaETgYRs. 5,530,101 and

ssﬁﬁﬁk | ne residue(s) may be reaned or introduced in
e region, thereby elininating or i ncreasing

'Tﬂt ﬁamlgpoﬁhmniﬁdenfmﬂ%&se gﬁﬁbﬂ@ﬁhl aftiBodies utye@rﬁcgﬂl design
e nonoail neri c_specitilc 1 N

haverhgsn grpRErdiSee fi‘iﬁ?"q‘i&\}% Svead P"\%&e‘ﬁulyaﬂ L85 ¥wo
924 901K 2hd t B4 Aakeetds b@zwqmms Patdflt No. ISUIGG[SG&I [[-Eﬁ’ﬁdnon

capabi | ity _and/ or |ncreased C. Jenen
engingering gf agttpodiss hatsch) Hg r@ S‘Fﬂg&? atent
Nol A\P6E836; %eﬁm{%kaeﬂalepro@ém Engineﬁh@ 7NE015—8]]A7@994)191 1195
(1992) and Shopes, B. J. Immunol. 148: 2918-2922

( 19P2dducHoneflimebody wrbaitd i ¢ bi ndi ng agents or
antibodi es may ‘al so be prepared using
het antihe fdidrsdquenal vaSiants of the|desitedrspecilic biading |a5ens1 of gntibody
| ff et
ma%%{t @F‘ﬂ’ &glﬂﬁu % agﬁ?x?)ﬁ% %Hcdé&de%%ﬁ%eg %5 tlfe]c%ggﬁmg DNA,

or anti body

H

Ft

an

" or bypepiide eyxghmers@dhmm mmdmexm@pke@lwaﬁ@i’o ons

ey e

I €s al ., "Anti - Cancer Drug
agmrgmﬁﬁodlﬁl mn(mmp of eletinm inserdian.oing mbstifation 15 made

e

\.chih'mitqnmncéi.' Tl aimxnespdmbmgeAab@m Hogletranslpsiongl procgpres of

can E,Yién ABAnBHE Py fuch ik chaflind f
L y&%g act|V|ty ygls‘;reduceityg%bi |tytogt ¢
umbmgg@pﬂann ofsimenssiptitn 84| r esponse. It~

al so contenpl ated that one or nore of the N-ternina
20 amino acids of the heavy or light chain are
renoved.
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15Modi fications to increase serumhalf-life also may

desirable, for exanple, by incorporation of or

addi tion of a sal vage receptor binding epitope (e.g.,

by nmutation of the appropriate region or by
woRANGApB7at i ng the epitope into a peptide taBCHHESRANTHOLSS

then . fused to the specific binding agent or

anti body at either end or in the mddle, e.g., by DNA

or peptide synthesis) (see, e.g., WO96/32478) or

addi ng nol ecul es such as PEG 20 or other .water

sol ubl e polyners, including polysaccharide pol yners.

The sal vage receptor bindi ng epitope preferably

constitutes a region whet®din any one or nore anino

acid_residues fromone or tw |0 Ec do
* ar'e Nucleitsacid malgoples %?Wﬁ\?&las@%%m‘gg%#‘?‘}%ﬂa’a‘fmﬁ  Specific

"“-'buﬁﬁ%@ééehﬂorkﬂuﬁﬂdd?@raﬁﬁﬁﬁre@ by aivati&ty df metholls lagvariin théearenSuch

'Ll

nor e _pr.ef er abl ree o re residuy romo
b e Aipomipeoril-Rd GF StoSRciedh by ECR
miiRefedi, @h@ EasSste zﬁ&t@g@amg P4 éatlidrpheparelivariaitiop a Gad-Rariant

domai n, of e Fc.re of an 1g@ and
Ve{sf“&r&ffﬂéer Eﬁ'gf éfrﬂg o VH region, . or nore

th h th
e S e i P RS RO TR
buiditg z@dﬁt ai-mﬁabcidycthattaheplﬁ&med demtonsfdr utegedesisivchlicd "alanme

sedsitng et B aeRivdsi) Clboi Siafi bl w s B2 RS

10851{ Wsant Heraad resndué%& groqppllf targat Iesﬂuem Bigntiete. ganuargﬂ

96/ 32478 whi ¢ch
re S A, S A G AL VB TS b9 A o negatyety
charped gﬁirbanﬁc(ﬁioaisprsfcrablwalmnd epﬂfﬂlﬂamm)mo afffect ﬂlenmengtlon of

o BB Bl SMBiLel 8L o8 act e A E A A

senslqmty\te th'el'sabmmtmm Iﬂzﬂnfard: refigedby mwwﬁmhmn dthsetivariants
I I
PR DR 5 0 e i
seqjxegteattmiatnan 1sam@ﬂetanqmnvd1 thg nEreefghe ingtation per Sbeeed notbe
efe C
pr%{c T n%ﬁizﬁﬁ I%S] geﬁgjr Eﬂglur%t (lgﬂrz:]gpac ehﬁal\f%tggtk gﬁlr'i{gﬁ]l o#‘ kRt site,
alarsesnrdueer anddoh imitagenesis iVio8lucted @t the gyt ivnd@) or region and the

e&&%@%%i%%%g#a%;demw@sw T256E , 10
i nc I‘%gg%él?%-r%%&ﬁlgtﬁa %&m‘mélﬁé Wirldid ent or

gGL for human FcRn at
angipgypyill hage ammmmaewaﬁeﬁsencg bangt leasb&% aming qc&ﬂq%equeme |
ldénaW{tﬁﬂle'&gﬁ{aheﬂeeﬁi RRBLS RS 64 HRbbEy @ ‘ﬁﬁ%& hﬁﬁamzed)
(sl"ower clearance, |onger half-1ife) W

anjing #cad) qapensiey of eithepthedgavy Q&%kg@rfh@% foat %eﬂ%t Gééh SF ajgast
705£08E meélavm Re 8 ehd 8044 iHidby, Ihat prit@abl9 SPRAS |85+/ﬁd&ﬁfty,

15 conpl-enent dependent cytotcodcit
oot e lTaRE #idee 1 il o RO TRy Alsan ok Reniy,
gl &%xﬂﬁletm ®164, 0ADRD, BARER5%, 1%, 3&% eg%, 89%, 90%,

o 9%6? 2 DAk Dbt P o e Btony
mﬂﬁ% bﬁbel iB dbﬁxfed&i&fduli 84 the perwbﬁtﬁel ofanfifo acid reSIdues

LB O B PR g o

seduefdsia@d intfodGéing Sapi, ifakcests29, tAlaaﬁeﬁ;rthea@mmm pértent sequence
altered half-life. As described above, potential - .
mut ations include insertion, deletion or substitution
of one or nore residues,'incLuding substitution with
al ani ne, a conservative substitution, a
non- conservative substitution, or replacenent with a
corresponding anino acid residue at the same position
froma different subclass (e.g. replacing an 1gGl
residue with a correspondlng lg& reS|due at 25t hat
posi tion).

;-
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 simiMaritykiy positien of the smi®-agidsiof two pylypepy

O her Coval ent Modifications Coval ent
nodi fi cations of the specific binding agent or
anti body are also included within the scope of this
i nvention. They may be nmade by chemi cal synthesis or
WhRoeITati c or chemical cleavage of the sp¥di¥52807/010155
bi ndi ng agent or antibody, if WD :
2007/ 127317PCT/ US2007/ 010155 - 36 - applicable. O her
types of coval ent nodifications can be introduced
into the specific binding agent or anti body by
reacting targeted am no acid residues with an organic
- derivatizhi'g agent th@% is capable of reacting with
sel ected side chains or fhe N- or C-termna
., residue N ' - i t re
1de?1:zt5t2fne dl%\t/\ll qﬁxdg{u_x_% %ﬁ&%ﬁm&%&%ﬁg&%ﬁ Balde AR R Fabled |

oacet at es correspondl ng

ex*ugrr-' s Oci%:?e%Io mog ﬁ'{SﬁlIf%nQinY(?ﬂlg %ﬁﬁ&lﬁ% Iagé?lrt lor antibody sequence

hoxyar al done yﬂ derivattves. Cystern resi dues
shalite constmed es afferting edjubyceridentity onhamalegy. Thus, sequence identity

royot rifl.uorna - - 11-2(5- -
can Y B $9'sAGEH Aihoas e E1%°r°§‘g*8“e“€§?ﬁ:§%§§%ﬁ%%‘z the
des; QUsing & pempreter
met hyl , 2- By hic VR . ' tfatchin
B 31 BB S, A ol B s g
of thbik cespectiva tninooisids Aeither n‘gag thegullenggh of one or both sequences, or

doglégtptcy%taﬁéd e Sorfliond %{J W@fs%@gg%ég. TRAGbLARs Prdvide

€ pyrocarpbonat e at ecause this_agent

definglt opsinitig peohlyy anserdefidt gaprrenily, and e pepying Satrx gichioh PAM

Y rdmmﬁ%?,ﬁ%(ﬁ b QN ) xS ABEE B roreld e and
25dr3@a% on'Is pre efé%??agg?glg?%éfi n _Of%rﬁﬂteIS dodi um
Strecteredydlad,supp. 3P T)Dean be used in Gpajungtionyyith the computer

! PR gy cdnQBE! BNl AeEHE Hebtal imb
pn%ﬁ%%?ﬁ%&%%% yT?%$§%9%q§%ﬁ§grides. Derivatizaticon_wither

of kibmtivel mgchtssmuitiplicdey HiOrandithesy divided by thegurnd tha lgngth of the

lon L SelGenkd ikt tg% ﬁ%{cﬂ&? %angma He iiHef B Sapt GRANANLS h@the

errvati zing . al pha.-am no- containing residues

longercegetmcesindodss tealignghe twasequencss: | pi col i ni i dat e,

pyri doxal 20 phosphate, pytidoxal, chloroborohydride,

t r i lisemtiohenzenesul foni ¢ acid, 0:- netiaylisourea,

2, 4- pent anedi one, and_ transapm nase-catal yzed reactian,

wi t AR asid pegugnce insertions ipg Sang{eE Sarbpy g Rt Jyions
ranBhelif MokiORoiiohd 13 iifc & plPpepriats atwang i Biditired or more

reagents annng'then1phenyW$I oxal , 2,3-f)utaned|,$neid
resifiugs g e e TARCAUAES TEFEORT PRRVOES I TEPIS ATPG A7 rsidues.
Exgﬁ,p;fag gﬁemd _ a_lri32§d:ﬁ’¢tﬁs' | s;luglﬁmﬂ pREific Fb&ﬁdiﬁ{@eﬁﬂﬁ@rhﬁ?ﬁdy?th an N-

perforned in 25 al kaline.condition ecause .of. the .
terRaghgeanyh s oF R PG OPIRE ARUR 4 STty GctuliE antibody
frafEAth RisBP{cfan dphBpEtaf 084 SAlV fpeTBdepice apitopsl Khhdrlimsegionalps

of lysine as, wel] as the ang%ylne e SL|g Lamao L
vargamisy B thershecidis GEIine aBsBLTAE Hpd o FLs ety s fision foa
polyPaptide WHdHincibhdeb tHeatiunChdlplife of B specifio bidhey agent or

L.ntroduci ng _spectral |abels into tyrosyl residues by
a@W%ﬁ%i?%ﬁ“aFﬂﬁﬁgpﬁﬁﬁfFE}ﬁ?ﬁ?%ﬁiun1conpounds or

tetrani tronet hane, - Mdst .c oW, : L, di '

R e
12C 15 Bi¢ld &8 pECisek CalldBidl Bt 2139-21661(1 988)); tese-myc tag and the 8F9,

e Cll V. 1 S ' i Qdiapat [N .

SRR Bh 1 iaq S PR LT RS AR of 200, Ol SR

r adi oi nmunoassay. Car boxyl side groups

(aspartyl or glutanyl) are selectively nodified by

reaction with carbocifirnides (R N dbd. C. dbd_NR1),
- where Rand 1V are different al kyl groups, such as

1-cycl ohexyl- 3- (2- nor phol i nyl-4-ethyl) carbodiim de

or 1l-ethyl-3-(4-azoni a4, 4-di nmet hyl pentyl)

carbociiimde. Furthernore, aspartyl and gl utanyl

resi dues are

tegmigpl, C-terminal, orintemal - - -



10 converted to asparagi nyl and gl utnm nyl residues

by reaction with ammoniumions. @Q utam nyl and

aspar agi nyl residues are frequently dearnidated to

t he correspondi ng glutanyl and aspartyl residues, . .
WO 2958581 vel y. These residues are dean dat LWHHEY/010155

neutral or basic conditions. The deam dated form of

these residues falls within the scope of this

i nvention. 15C her nodifications include

hydr oxyl ati on of proline and |ysine, phosphorylation

of hydroxyl groups of seryl or threonyl residues,

net hyl ati on of the .al pha,-am no groups ‘of |ysine,

argi ni ne, and hi sti di ne "Pde chains (T E Crei ghton,

s e B MRS, 86

© - anthoey YPabbisky cofltPRere - Ergtrvcriag 360) G553 19WN). heromenplary -
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C- i.nal 20 b e v e e AD .
NETHCE RN (R I U

isoRtidy 6Bd taapdund 6o lbkicd gsink yivksl dheltivn Other labele mid gs, such

-~ bi ndi ent or t.i.0 Th [ r = iy
o= B TR B e Rer RApp ARGl T ) RefEon sl fputncly ed
in thé atthe specific binding agent or antibody in a host

cell that has glycosylation capabilities for N or =
0- | Thiedn 2&lvigy cozplonbinding eDidpia’ défarty to An epitope of freilisgegion

of SR8 HEEc [1F, BENe0R e GRor RO W RIS Rob e R sncressing the
in ¥iveserem|balfilife of thglgdpanleryleh as t hose of cysteine, (d)
free hydroxyl groups such as those of serine,
t hr Buhstitutionsyr hydr oxyproline, (e) aromatic residues -
such as those_ of_ phenyl al ani ne, tyrosine, or ]
t r ynetbertype of vaient is g anino s dFbSiuEen Yariapt, [ihgse variants
havb2E BSst Rk RRESe A& reIRINE fi 6 dpdcific Ming agent or antibody molecule
20071127317PCT/US2007/ 010155 - 38 - ~W87105330 . .
remypd pache differentzgsidug dsprtedingts placsy Sphstigyipnel mutpgmesigpgthin
anySfithe hifRYvari2bRUP PR regibns 4P Aad@Rofkh@gidas is Yontemplated.

Renoval™ of any carbohydrate.npigties present. on. the. .
Consaeaive subsiiiiphars ghanm By Labi 1o bhe mpg pogrervative substitution is
foug& G{i&q}ltﬁéﬁ@ﬂll t fn%hﬁ'gi)&ﬁénleﬁ sbstORBYEALIE gﬁ?lsﬁsﬁ%m _&?l!ﬁt in no

egl ycosyl ation_'’5 requires, exposure o e.specjfic. . .
chapg i higlogisahactsioy.4her BemFbTPtRLcag g, deppmindied ‘exeiplary
sublstitutibh0 10 TRBIE AN 6544 fin@iir dest€ibed bEIbwaR referhoéab aiino acid

conmpound.. This treatment, results in the cl eavage of
clagpgs maybedpirodusgd pad s PEFECE REFefRk; ng sugar

(N-acetyl gl ucosam ne or ﬁ" y]ggal act osanui ne), while
| eaving the specific bin RSEEa ent or antibody

intagt.. . Chem ycosyl aty ' ol .
Hakﬁ%u oan, gghgﬂﬁgk}ch. Big%ﬁ%ﬁ#ﬁéﬁggﬁ%ggs%gggggf _
52 A19%4) andyliyiekdge et al . Analya Bi ochem, 118: 131
(19§}Q(R)Enzyng,g;| Glsgavage of canpphydrate noieties
on g.5Reri ficyhl KNP, 1989 Oor ankg body can be

. achp by thg ape of a variety @4 endo- and
exocgl ¥6osi dagpsalas descri bed by sthotakura et al.
Met 8in ynol aspd@@: 350 (1987). Awether type of

. covghe@) nodi ddpegthi on of the specispi ¢ bi ndi ng agent
“or gpticdody laaconprises |inking the specific binding .
agents @) anti hadyini Bsairg of a variety of
nonpé @ €i nacerusvabGhati@as, €. 9., 1pol yet hyl ene glycol,
pol ypropyl ene gl ycol, polyoxyethyl ateci polyols,
pol yoxyet hyl ated sorbitol, polyoxyethylated gl ucose,
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pol yoxyet hyl ated gl ycerol, polyoxyallcyl enes, or

pol ysacchari de pol ymers such as dextran. Such nethods

are known in the art, see, e.g. U S. Patent Nos.

4, 640, 835; 204, 496, 689; 4,301, 144; 4,670, 417; ,
WQ;WQJ&E’Z, 4,179, 337, 4,766, 106, 4, 179, 337,PCT/US?EOO’WW15S

4,495, 285, 4,609, 5460r EP 315 456. Therapeutic Uses

"Treatnment” is an intervention performed with the

intention of preventing the devel opnent or altering

t he pat hol ogy of a disorder. Accordingly, "treatnent"

refers to 25 both therapeutic treatnment and

prophyl actic or preventative neasures. Those in need

of treatnment include thd?é“already with the disorder

as well as thgse in which the dlso¥d kdS to be
pre ! [ ur poses reatnent refers o
: ﬁﬂﬁ&;nl rral“ogi ’fre ﬁas a V\BO
LR

06“7“1010155 . 39 - mammal

i ncll %ﬁg hurfifss ™ stic and falm ani mal's, and zoo,
spo br pef' c m di as dogs, horses, cats,
co Pr&feY kfe)’/ ht ®E Mammal is human. - As
useg et ein, e phrase "therapeutically effective
amointe-is medht to refer to an ggount of therapeutic

| acti e hurmnl zed c-Kit t| body t hat
pr oiFo ’ a 5% gltt'hrré in mast c or progenitor -

_ D il %gt%ylty, redS%tlon in fibroid
el eneh or t} % Igré r%ors at provides a
reduction in e severlty or progression of synptons

as sg&g gg ;%w,alﬂc.&.dﬁg in @8 BRIIALP ?m@éﬁi%ééﬁthé Isp&;ﬁémﬁdmg

provi erapeutic efficacy Mast ce

aa oxpeibobt s amameplshes i selsetnd poFEion o i Sgmifgntly in
theb el dnl r@&%ﬁnn%gég gm%ﬁu@m&rcﬁsﬁé mw&a& baRBord1H $he atrea of
te e

I's con at cells derive rom 10 HSC such

| theagbmmonc Fxaaple, astheat o8 belicphgopermationy; (B1the ehargeer

?@%%MM hdebig aaﬁmgat LhOR$ g@aﬂ: vt bods Rt chhg

phrase "fibfotic- reducmgc

Naamllmowﬂng sesteigh Pretdé“ﬂ%"f isjo grguptiesedyyn fqupmen,side-chain
filly or partially and reverse inflammtion

esu tlng fromimune.system activation and fibrosis.

15Ag3 }lﬁﬂﬁ)ﬂﬁ@ﬁl@‘ Forldhgink Sh&N ath iRl 04, fledi Sease or
di sorder™ refers to conditions |nvoIV|ng fibrosis in

one (By neiRilehytidphilRs cyHserfthgd herein the term
"fibrosis" refers to abberant formation or .

dev &b pivatasmighexcess fi brous connective tissue in an
‘organ or tissue as a reactive process, as opposed to
f or it basia: oh, glinbhisilys,laigssue as a normal constituent
or healing of -an organ or tissue. Fibrosis is
charl@oesdues shpt finyflyeinge ehsinperientation: gly, pro; and

(6) aromatic: trp, tyr, phe.

Conservative substitutions involve replacing an amino acid with another

member of its class. Non-conservative substitutions involve replacing a member of one

. of these classes with a member of énother class.

Any cysteine residue not involved in maintaining the proper conformation of the

" specific binding agént or humanized or variant antibody also may be substituted,
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20 accunul-ation and col | agen deposition in excess of

normal deposition in any particular ti ssue. As used

herein the term"fibrosis" is used synonynously wth

"aberrant healing, involving nesenchyrnal-fibroblast

W@ I0r1271nsf or mat i on, excessive fibrobl ast PCI/US2007/010155
--proliferation, actiyity and deposition of collagens
~and other extracellular matrix proteins".

25Fi brobl asts are connective tissue ceIIs, whi ch are‘

di spersed in connective tissue throughout the body.

Fi brobl asts secrete a nonrigid extracellular matrix

containing type I and/or_type Ill collagen. In

response to an injury to™a tissue, nearby fibrobl asts

eonRl SHG v 1 B O e b oF Bl g mevent

"gdB&nthﬁb&qﬁhmﬂﬁm&dﬁwH@Wh@ﬂ&tﬁﬁﬁﬂwgm@hﬁﬁs

s oS S4B e B A RIS Ll o

anuamymi@nemfcsumhldsag@vmt)r acellvlar matrix. Collagen
iS a fibrous protein rich in glycine and proline that

i s Affinity gratgretigponent of the - extracel lular matrix

and connective tissue, carti.lage, and bone. Coll agen
mol ibﬁimﬁtm snagyration ioppl¥CS PTRRATIEANA SITPRINE SEFifiE PIdINE agent or

antiB8a Opﬂ}aﬁL GHE e mtbiGHs @6RGYRL ierbfl AR oAb Wb e

agen exists | n _several forms or
CDRy pfs paroit speriie bindingegent or gatibedy and sglepbing vasantsihatchave

un;;é}e'a bniﬁ%g% %rcgﬁp&% sRAGEas BHfing Y@t} tdiative 6 @i Pren spcclﬁc

ssel's, and internal” organs gﬁ
bindjag keent soRsitibpdy AjconvAnient way rsuerting ygh substitutional variants

is agﬁ%%c aﬁgﬂaﬁ?ﬁ é))? b?hs@faysﬁﬁéﬂ)r Revetdl AgberthridBle region sites

0SI1 S) |d|opath|c interstitia
(c-g BHraites)pre mepigepaic gl ipaeshie 9mm Srlbmng at each site. The

__ PfiﬁﬁglrboSI %ﬁt&-'aﬂﬁﬂ&i angz(tg‘ﬂﬁ‘fs?l oc o %ge dRplyéERt al

atitis” derrnato

mongvalenbEsion &rogbﬁemeetoer Phags ppicles gy, waanr%% gy H1 product

of M'lf’g wﬂhﬁ RAlH PfAs! TROGHage bisBraged FatiaB® Wkethen screened

respiratory distress syndrone ki dney
for thelyrhaelpgicefiastani e bisdme tjQrdney fibrosis/diabetic

‘nephr opat hy, . scl eroderma/ s st cl,erader ma/ | ocal
kel dlagwe seAnpineTPEARFNESLS ca pfggl%?% ey Bypervariable region
resﬁ%%ftﬁét%}@ﬁ%ﬁﬁfe@i@rﬁﬁ@nﬂﬂ&hﬁfgbb binding, &mmmive@caf iniaddition, it
stic fibrosis sC e's
max: b gl Inapaiee 2 ? B O AP Ry coidplex o
%ﬁ?@ﬁﬂh&t Fmtt@%ﬁ%@'gﬂa |S}é>éﬂiﬁd Eihdihg a@ﬁioﬂﬂiﬁbﬁdﬂ asi the antlgen
- di sease ur rotic .disorder
SuchyPPRE BN 200 PR DA eI A SodidHRY el Sl el
to theHeBRIiG@S el@bﬁt&ﬂ(ﬁcm C@haf ach vféméntsoa'e ﬁeneczﬂe(h dizel panel of
scarri int a eS| hed12 t v 0
varjagis s F"'é‘é? y'?“eﬁ“é’r‘g/%s 3P neeretm glusﬁ’ecyﬁlr" e%géfg}%@ms or
antibodies Aith shgerioDplopitica ithers armsdit rdirvast sssaypatayibe selected for -
fur@ﬁﬂfsmns perldural fibrosis, restenosis. It is also
de

éﬁ%?ﬁ?%d that fibrotic condi tions where
si-tion bron f ‘
el St R0 Sfkinthe PR EaUPAlfnl ) o BBed o
preparb mdrmrgenfs:pbnﬁs bm,dniﬂ Wrmﬁbmgan@}sfqr éeﬂelé rﬂe%‘r’lg’ For
. an ul.a
cxafifl SRS Ay SR B Spi R P Jart 1 63595-80 rports ha
tailodet |m| sylebtianktratpgies basadain B seme digpley a»reee @@dmﬂde!mh in
of. conditions which can also be treated in accordance
with the present invention. Inflammation involving
activation of the i mune system and mhere mast cells
secrete inflammatory cytokines such as 'INF, and can
activate and directly interact with Iynphocytes can
al so be treated in accordance with the present
invention. Scleroderna is believed to be an
aut oi nmune dlsease of the connective tissue WO




10

15

20

25

- al - resulting in a fibrotic disorder characterized
by a thickening and induration of the skin caused by
t he overproducti on of new col |l agen by fibroblasts in
skin and other” organs: Sclerodenna may occur as a

WO 9EN2781 syst eni ¢ di sease invol ving a nunbePCHYS2007/010155
organs. Scleroderma is also referred to as systemc
sclerosis. The devel opment of scleroderma 5
pat hol ogi es is associated with increased mast cel
nunbers in the affected di sease tissues/organs.
Systenic sclerosis is characterized by formati on of
hyal i ni zed and t hi ckened oIIagenous fibrous tissue,
with thlckenlng of the sﬁln and adhesion. to

oLy FAVE BRSO ot WO S ROl

-statﬂmg &sm@MmemﬁﬁMem@cEmmm al.j '.ersqrih

200 )5y SERDAFII DUSBAE Bt 1N8 R LB n

sh#ﬂﬁ@gdnsuiaﬁhwadncﬂmuﬂmﬂmbcann%qfnZ&mhniﬁht| on, WIlians
& WIkins, 1995)). Pulnonary fibrosis affects 30 to
7098 1éred Glysosylaionn patients, often resulting in
restrictive lung disease (Atunas et aI Cytoklne and

Gr dimepifichinding Faept gupntibady. waigniszanalse be podicaddhat dayea
modified g%@o oSy SarR% PadtaR rQhtivith YOsiREIRpRIEL Bhi8E agent or antibody,

conn t1Ssue di seases, such as rheunatoid

for gyrappple.deleting pre exrmerelcaphely drpipRuiRtGs Jetnd m dhgspecific binding

ageRUNEIHOS Y, hiit/orfifaihg! o%efo%ﬁ& c&‘?{laﬁbﬂ Gi@ds Mt @fenot present in
present along with Teatures o pol ymyositis and

the spesifichinding pgant er sntibedit osus, the. condition is
referred to as m xed connectlve sue dis ase
( MEigposyjation of polypeptidpsiocidim H[a?fﬁ?fsls BieL isally ithes Mlipked

or O-BhIR&. QY- 1REARIELS toSthe hRachiesest thy c2BoHasiemblen! foake S

cut aneous mast cells resultlng in, inter, a

chajy ofan asprragins wsidue. The Giventidsrsravensesaspaagipe- éfs?&ef-' 2t g
asphtaSiRE-SE thr&dited MhBrel Qs atnﬁfaﬂilﬂﬁﬁﬂid Bkl Stolige, b2 théifecognition

. invention is urticaria t 0s Thi.s di sorder
seqISSTIvF SO aftertient of tf FopRERHR TiRK [0 BF psreragieide

" chaf¥ THélgrésh& &'e&ﬁ&rﬂﬁ&sﬂﬁ&iﬂpﬁ&e ga@uemeyinaspamnde creates a

urticate on rubbing _@ e nunbe%% Ldnast -
potentia} glycospiation site, Tuse 1@%{5‘5 AP SR toa
SpséiﬁE BRdidgd Szehi d}fdnﬁ%@t ByQiherhg ﬂ‘fe a‘.ilhhdil dcid s&jnerk® such that it

eryt hema, ede ul eruptio uri.tus
congiS e QL MO At GETeHIRERISR @Pﬁﬁgrﬁéﬁf’ﬂf‘ﬂ?&s‘@ﬁwm
attaSimaltiof Bn@bErht E@&ﬁrﬂlaecﬁgmwt&angnd, galhé1Bsel, by eyibdean a

Nhstoc tosis is In y cases neopl asti,c. di sease ..
PR A S GBTo i eSS Ry o

5- h&tﬁoﬂylﬁﬁﬂ@ﬁﬂy QR6 ®e Qﬁede | @ﬁak@glﬁﬁéyhﬂmmas Mysbegzdaéd mg;

n actlvatln |t Jrut ati on. st ocyt osi s na
spefific e AgeRt L y ‘1 %@ﬁ@ﬂ/%ﬁ

threoflide Tedidied ltd/ the geqﬁd:héd ¢f ke origiaalSpadifihbiading Iagcﬂl on ﬂntlbody.
marrow. Mast cells release certain ne.diatorS, or

¢ hebibeadnodidicatidischone is histami ne, into the body in

response to certain events. People with systemc

ma It wtejnossduele)mbp be mmavad peintrediqed fin thefigregipn, dhereby
I&Eﬁngco% ML#& ﬁg{#alh foy cHahAR 9&43%%0;4 Iﬁtm%gmﬂam

unction properl

| honauﬂdnﬁm@specmtrémrhsa ageat prantihpdy thys Mﬂl‘ mmbavetméspved

are supposed to, ‘further increasing the total nast
cell burden. Wien the nast cells degranul ate and

rel ease their contents it can cause many acute and
potentially serious conditions or diseases. Mst cel
di sorders al so include proliferative disorders
resulting in localized di sease such as solitary

cut aneous mastocytoma up to the nore severe di sease
of mast cell |eukem a. Exanples 10 incl ude cutaneous
mast ocyt oma, aggressive mastocytosis, indolent
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macul aris eruptiva perstans (tmep), system c mast
cell disease, mast cell |eukema, nyeloid | eukem a,
-syst em ¢ mastocytosis (with or w thout cutaneous
mani f estati ons such as urticaria pignmentos

- WQOPHEY vati on syndrome/ di sorder, and rmre‘)(i]gu%gw 3

pedi atric mast cell disorders such as solitary

mast ocyt ona and di f fuse cut aneous mast ocyt osi s.

Mast cell activation syndronme or disorder is
characterized by a normal or nearly normal nunber of
mast cells. However, the mast cells are easily
triggered to rel ease their contents, which results in
many of the sane synptoﬁ€4'The danger of anaphyIaX|s

20 and sh AS h this di
e RRoR AP P aE st trap o SRl it g

 antibyorighdepen demtyce il d)mmambhye(AiDCthSeaCaton epahg [ Es;sMed h76

“ﬁ@?ﬁgg& 384 égl atsed W ql%ﬁﬂél fé ?8%%% n% ?{on can'

" specifid hiﬁkﬁn@bgémm mahulmalms metyl al@d)a@rcbar@bﬁsag hetembxﬁmctnonal

mﬁ?@gﬁ%slr %’ﬁ%ﬂ’ﬁg gngﬁ‘tet%igkamm s%%ﬁsacr arrpl ng an

Alteimadtélng, speeifie binding aggaat o atitibod§ cambeergintetnd which hasgmiﬂ Fc
t chi nd th
regi%)% I ﬂ%ﬁﬁ \gﬂe& g}ave W Olﬂtci?n} %}l?egﬁ E;eaih pﬁ?éé‘ ba;La!b}iﬁ:{es See

venen cogni
Stegterdsbh etilt, maalmfmamrﬂggpszgaﬁabwelmGIQW) degenerative
di sc di sease, m grai ne headaches, diarrhea, nuscle

pai h hasibeenishews thab skt wgthmﬁbga@&v@g§aua¢aas*éabody to bind

to ﬁa@id‘&ﬁﬁéﬁ ’an&)ﬁ'f elelelf %"é‘% oRef| ﬁs%t 'Ag&ﬁl’servanve

eral opat est hesr. flushi ng,

perip
substifuticn hamllow e @pecg%:shmfbes egﬁm&gefmhbpé!f mﬁtmnabmdmg activity

yetg'lgds‘ﬂcghtggbxﬁgsto %%erlﬁﬁn@%t lcelBShogse! | s in allergic

eases Inically validated by drugs :

t has ;0N0CE BRI a8 Hat SREG thdit DN RN IS8 PE Bm S acids of the

- histam ne and corticosteroids which anong their
heayyor {ight chainasganaygdt cel | apoptosis. Additional nast
cell related diseases include histan ne-nediated

al | Modiiicatiensdp imsaese frapmdab-lfealse gia»afé‘asw % fieKRmPla by
mcgrgar arrdlaétrl on and r elsggggee %f%ﬂrt]? St ani ne. %b teg oy mmon of
the PR TOPHF FOBIE ST PERTDORL R e SRItoRe 1Bt B@enﬁﬁ %aﬂ I5fen
fusB@tAhE gsdcintalindihg SRhesk Mibba; iRitherng of uﬂﬁé hoélge aargj by

DN st RIS (e b o DOHER T efne el gock as PEG
" or SHBEMRdeL sofubles Gt Gustudiap Polysddcharideholimidimt i tis

caused by insect bites or stings. 10O her mast cell
r el Theshlvagd raapiod bmdﬁ:giepadqbe@réfarabty @abtimrs albggiddeherein any

hod d f
ondRHBRAPG 174 SRRAEL TS Banan Dok A 8 ek i tinstereed

to Ammglo@cmasemnfocb‘ Iﬂmemﬁb éuﬁmg@amtas astibadg on fipgrnent. Even
mo%e?%rﬁf EHI 0 rtl¥reg b0 Cr% l¥er§ %O%Frg(ﬁg%)) ’Iooa)s of the Fc.domain are

SHopuahri onary conditi ons
n-mmdﬁmedcsell nmedprbfermd thb epitope dntaken Kem thn Gu2rdongain pfthe fe

t
r-egbolﬁ]é? =S ﬁe a" saﬁlow ro f;% t|°nﬂqfe:1r f‘? C*f%eu §?/Eb§/°%é 211 'Flgmggép one
suchiregion of thei spetifie bindirgsgent o pnidkady Attqcrsmisv thie dRitopaid faken

roR P03 e UL S SRS RS RSED GURE, LB, S o

" botb} efithespestiicwinfihg ageot/on antiBpdyfagneamt. sSeciisot mmausnai ave

roles in septic shock, pancreatitis, collagen
vascnl ar di seases, acute renal failure, peritonitis,
and autoi nmune uveiti.s. 20Studi es al so suggest that
mast cells participate in the pathophysiol ogy of
multiple sclerosis. It is thought that nmast cells in
the brain rel ease vasoactive anmi nes which may cause
dernyelination_ Histam ne rel eased from nmast cells
may alter blood vessel integrity and cause partia



WD 2007/ 127317PCT/ US2007/ 010155 - 44 - Administration
and Preparation of Pharmaceutical Fornulations
The anti-c-Kit specific binding agents or antibodies
used in"the practice of a nethod of the invention na
 WQUOVBT#Kl at ed i nto pharmaceutical composi t iR§EUS2007/010155
conprising a carrier suitable for the desired
delivery nmethod. Suitable carriers include 5 any
mat eri al which, when conbined with the anti-c-Kit -
speci fic binding and neutral antagoni st agent or
anti body, retains the high-affinity binding and
- potency at c-Kit and s nonreact|ve with the
subj ect' s i mune syst ens* "Exanpl es include, but are-

ontiprabi Bk A Bl e e R S apeoer

- inteRdhGEwWRE f8Adalvage 8RkpEE ONS; - bact eri o static watér, and
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the like. A variety of aqueous 10 carriers may be
usemen%mmnomm@mgﬁhohméﬁawﬁmvuahkpmxﬁu@&bﬂabmﬁ@gﬁ@@&&hkm

ci.ne d.the ¢ S
vofhslalioiBe ipg et ey AT adrhip B B M il BhS
repciied B improvethe senmmalﬂlifeeﬂmnmodnhai anhbmim;a [Mutations in the Fc

thatgod fé]i% v Io%lzﬁg_{%{rh't ?.nglt?o F%Fl on %y range Wf#ocjy

deg@abstitin 43d imprpvig PK padfie mmo:emfmtabbr The &oRa bindingGitg on |

ooy RS 5 SRRyl PR L3ty e

(MA2Z8L ahd TRSHRMA2BLOTREIQM428E, w&&}é 1¥ GYRIAEE? Wfb?%E

s T R T T Rty oyt

increased bifinity ®f TgG b forfhuman QDBM!I pH 8. Q@d@lﬁbbﬁ 5‘16“1109%113/, Some of

e 5,y A8 v Ao

;longeehgf ~li§e) ovhemgiveatisraepossicloimeakeyy such as sodi um 20

- SUGHLOAGEL of dt%% A ?egilgﬂj 1&%& P{;é?ﬁdeﬁﬂf{eﬁ%ﬁ a&figsp%ﬁﬁ‘l% for

organi ¢ acl er concentration can
con‘fplammnaﬂcpmddnt mmzammnczmcm theC Yorldpding $iterandfor the :

anugg %QF.%‘I “?% ngte’%Sl sot oni C gepggf M(EI[&L an%of BG(S)

633490(1 ﬁsmasmcms epal, dnBisl- tcghegg,ewgs?m&% HE6HH(2081)s Encorporated by

AR e, gt i

can peshilp @i alfered) €he. aucreaserhpr dsicreasad) pledordiingtiophiich apaltered
ADEF%% %ﬁg Lx%imﬁ%eoﬁﬁ{é?é?iur&lif {160 Mk Ak PiBed Sbdve QbcasHital mutations

foni c.or hypotonic solutjons ma
includg mssmlen, nppawsbs@@neeﬂf oneLar FRRTe HEiduRs inrd) quﬁlmhon
witth DEnih o B e e B¥stiRACa hRBRBOUE vl Mbltudliyt 15% -
A'surfactant may al so_be added to the antlbody

repligmpnt with @corrgspangdipg amingpcid residue at the same position from
dlﬁ‘&QlQﬁs/uﬂ,&Zégf BGUpl AR @ 1&Rhue 4t a @ERERGAIHgIRG festdie at

formul ate antlbody and/or mnimze the formation of
thatpepifipe)y| ates in the fornul ati on and/ or
‘ reduce adsopptlon Exenpl ary surfactants include

Modifiga °‘:ch as polysorbates (e.q.

not - -
pol %Osg[?aat e g%m ssgg(géﬁ%f)@r §%>a 2 R AMAT B Satso

mclﬁdib’df wighid fitie stoye bﬂhganﬁdmml dhey m4y. 1@0dadetby chbmical s@':ﬂ&%ls or
o S A o
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I n one enbodi ment, the fornulation contains the
above-identified agents (i.e. antibody, buffer,
pol yol and surfactant) and is essentially free of one
or nore preservatives, such as benzyl al cohol,
WQREH®I7317m cr esol , chl or obut anol and 10 benZGHERITH0155
C . In another enbodi nent, a preservative may be
included in the formulation, e.g., at concentrations
rangi ng from about 0.1%to about 2% or alternatively
fromabout 0.5%to about 1% One or nore other
pharmaceutical |y acceptable carriers, excipients or
stabilizers such as thos§ described in Rem ngton's
Phar maceutical Sci ences Bt h edition, GCsol, A Ed.

302 Sl S s g

' bmdhg ragem er institiody by teacting fargetad aipoacid resitues withen organic -

iers ip Rbag
derf“’@ £ AR &gfls cﬁ%ﬁ%%%ig%aé%%g%mc%n ce n?{dgtc F%ﬁi% N)% e
terrainell tesidbesde; addi ti onal buffering agents;
co-sol vents; antoxidants including ascor bi c acid and
mat’ ﬁymihyi@siahtesmst eqagelyace with piimlRacetaten(and
nd?n?s gs*ucﬂgsb&h Gbeltic QORI BB acetRh eI AGkabI e
suc yesters; and/or salt-formng
carb@)um@ml on@rbamhma@mhﬁl desivatives. Cystring} wpidues also are
Q at i, storage
derp iR s Rt hn et NI RAAeBHE MROBLEE- A2

y m XI ng desired degree of
imiflozdyl)propidic wt, |cbhaa¢acptbrysh®p@g¢ Shplkylmadeimistes p} -aitro-2-pyridyl
disRGE | SleRy1 2 exc‘d@%&ﬂhﬁd@ g)-%g?xﬁhl&dﬁﬁﬁénzgﬁgrﬁ 9&5%%&%4

“Pharnac Cl ence tion, Gsol
nitopRB10), or chlma-hmtfobcmnez-om-(békﬂlﬁoked formul ati ons or
aqueous sol utions. 25 Acceptable carriers,

_excHstidyltresiduss azs desivatizedrhy reacsion yib igthylpyropasbonstestpsl
| n CF%}%’é&q‘ﬁ%?‘g&t qul %%B&!lﬁ& f(ﬁ’ TR 1 éi&éj chaﬁﬁld’ara- .

rs suc phosphate, cifrate, and, other
bromogamaeylawasle algotis Bseﬁelaﬁp seacﬁem wavﬁgrah@d&ffar@% Gl M

reservatives (such as
S ct 5%'%091 %rylrgﬁhy?benzyl amoni um chl ori de;
hex%}hgﬂ i Hfirfol¥eRhindresip@R %3¢ fe&Bd with eRicaiié dleother

benzet Honi um chl ori de; phenal, butyl or benz

* carbgydinepid anhydsifes. Derivglization Piihhese abets fﬁ’%ﬂt offeversing

ther(’:E&@é of #21 ARR restdiies WL mﬁt@tﬂs E&gﬂﬂé for ayma@ihmgaﬁtgha -amino-

pent ano and mcr esol | ar. we
""’IHIE@& inshide imidoe %@ ‘r??l p!gfﬂdé’?‘ﬂs
phospBdie, Egﬁna&w rmﬁlrbwfbﬁydrﬂeJ tﬁhmbemesmfma gélabm i ns;
phi

e, eI g s A B
Sl o B RSN

reagiénii€; @fdng RANgEaylghwxb) 28 buyanedone, r1|,2=rsyci@ii¢§hmqmg and

. 2 =nt such T U
i DS A AR el B 088 b pertrmed i
a}kﬂmerdoﬁﬂnmm&csmrofdm Il pﬂnpfﬂxegadniﬁm@mm g@ug

ofk Bl PELRERD T s AP b S A% lfinine

epsllGn-(aEEiBgroh;n one enbodi nent, a suitable fornul atl on
of the clained invention contains an isot oni ¢ buffer
s ucEhaspesifio musiification ofibwesyl tesidyes Mg Wagy, Widypartpular
conbination wth a tonicity agent such as a polyol,
Sorbitol, sucrose or sodiumchloride which tonicifies
and stabilizes. One exanple of such a tonicity agent
IS 5% Sorbitol or sucrose. In 15 addition, the
formul ation could optionally include a surfactant
such as to prevent aggregation and for stabilization
at 0.01 to 0.02% wt/vol. The pH of the fornulation
may range . from4.5-6.5 or 43 to 5.5. O her
exenpl ary descriptions of pharnaceutical formul at i ons
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20The formul ati on herein may al so contain nore than

one active conpound as necessary for the particular

i ndi cation being treated, preferably those with

conplenentary activities that do not adversely affect
weaohiositer . For exanple, it may be desir ablRETWEH2807/010135

further provide an i nmunosuppressi ve agent Such

nol ecul es are suitably present in conbination in

amounts that are effective for the purpose intended.

25The active ingredients may al so be entrapped in

m crocapsul e prepared, for exanple, by coacervation

techni ques or by interfacial polynerization, for

exanpl e, hydroxynet hyl cefi-ul ose or '

e e S B e B EBE B Shmase

diaz@_ﬁidu&/@dﬂhp&maé @J&uﬁﬁiﬁémeﬂﬁl &4 Mt édm&ﬂﬁ?s;afemymmm;jmle and
m,Cr os eres, mcroe S1 ONS no-.par ,,I.cl.es ,and..

e FRBBEIN A58 fsog o faTm (RBEIHL YOS SRR JIBB S PO RTES
respectively. TycoCreianey &t dinatedusingt & bnP*Hueprepure labeled proteins

di scl osed I.n Rem ngton's Pharnmaceutical - Sciences
for ys5iip rAdpIYRoaRY| C A Ed. (1980): Suspensi ons

and.crystal, forns, of ti [ X . e
c o?%ﬁ%?yi?‘é‘a EroURY ﬁ'&a"s‘%? & %a%%é"%@u%% %A%ugﬁg modt °é’r"3¥ stal "
witl Gt bk BNIbH e, st e Rives differentaled groups,
or tions,t e _use | at o
such SR g SRR o R A B battlolB R B Bl 81 Bonie
4 4-diyethylpatrel) chrbadiinidy. Fuytheondire caspartyl wed glutamyhresidues are

confirgh PSP i AR e BY P b Eioh .

filtyati.o [ ' ¥ ARy be

pa BRI S0 R refifiel % ebholy SRuildafilo 1RY, 00
corasebningrghithinylbahd asprztyl yesistuid, rospectiyelypEhese resueatig 10
dear%lgdqa‘%d’] &t%erw dultaPortabic '&S@ﬁ&&?%@&aﬂﬁm& fofin of these residues

R i stration. e process of freeze-drying
falls withinttherscepp bbihédaventionabi | i ze pol ypepti des for

| ong-term storage, particularly when the pal ypeptide

i s OSkambdificytians nchiedydroxylagion af prokippidireng. A
phobRRNatidef G yAfbxSY Elofipd S 4Bl nedi9TRATEL, Abthi a6 of the

eps: TreezZing, Pprinmary dr

] yi_ng, and secondar ) :
' .alphia yAreigo givips pElysingrAggipise qud hJ%%Hﬁ‘aﬁ‘de(#’mPépérﬁ- ﬁr%ishm

| CRGEckR EGRD PréfiiiesYW HMBredfan MU NanFrarRA86,5p.
hm§§#58§§984faaﬁﬁﬁthe freezfﬁb step? tﬁ% soluf?on is . PP
79-86d1988))1 aveiviation of g

gadgiignof gay Crtermynal
tion forns ice at this stage. The ice
cartidi5) 20y ;

in the primary drying stage, which is
CONANGb &Gy of BVMER o REHIHBA indl S SheticAlBl 6r\Wnkyigatically

vapor_ pressure of the ice, usin a,b\(/)ac m Finally,
couglipmelCesiaes it TR binding aReH S =aiibofy et Py are

' advgxiitxéé&?s gi'&ﬁﬁtlh?ﬂ?&ﬁoﬂreﬁ?ﬁqiiodl{?ﬁﬁﬁ of th2 Spdoifizstsnding agedt an
el evated sne er rat ure. 4P 0Ce I CeS a
anpde i ook FRLES BB SBpiieRas Ml BHHEE ¢

glySR¥RE6R DdPRndifE 6 Bl doupkih Podoiisetl,theiSigzar(s) may be aftached to

standard reconstitutio ractice ro| ili7ed
(=) Fains e HiShns CRYp ook (S tte b e ROl hiRs such as
m“fetmkgjainhy(d?ﬁ% H;airefbﬁl gi'(mrl]m S@clh\mlthm IOf gminv,ghiredoine, g
yophi | i zafion).. althou i l.ute utdions_qf. .
by SOl Pt Feuiigs e Eides ol et iyt Jurcpine or
tryRGpHEt Cori (ONhe hmple g ompoe ghitaalne. These pefteds aealescribed in
adm ni stration; Chen, Drug Devel opnent and | ndustri al
Phar macy, Vol unme 18, Nunbers 11 and 12, pages 1311-

1354 (1992). Excipients have been noted in sonme cases
to act as stabilizers for freeze-dried
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‘WO 2007/ 127317PCUUS2007/ 010155 - 45 - products;
Carpenter et al., Devel opnents in Biologica

St andar di zati on, Vol une 74, pages 225-239(1991). For
exanpl e, known exci pi ents include polyols (includi

WOaMAI8l7, sorbitol and glycerol); sugars (|?EW@§W%@§“b°

gl ucose and sucrose); and am no aci ds (i ncluding

al ani ne, glycine and glutamc acid). 5In addition,
pol yol s and sugars are also often used to protect

pol ypeptides fromfreezing and dryi ng-i nduced damage
and to enhance the stability during storage in the
dried state. In-general, ;sugars, in particular

‘di saccharides, are ef fective in both t he.

Wt AEE50 iy B S6E30s o B Pl 01Ref, R Rev.

asses "o g nono- and

* Bithernapp.l230i306< 12810 “poi ynmers such as PVP, have alsoc =~

been reported as stabilizers of 10 |yophilized
_pr oBemoeal of any carbahyrateypeietiesamresenhen B sperificchindiag peent or

and SW%E ?%Ero?lgﬁf sALg ORMEGAYSPEnsiRAPA12 CROWIET deglycosylation

onstitution with an aPproprlate

requizes axposuraof the spacifirchinding ogent pxmibrdy tagh

e I
ol 300 3185 S g S st

clegyage of most qypll shgriry except the linlgag Fresy ghigpsapaine or N-
g@&lft 6 Qiine) Nohil OleHh St QP&i AEWin@RE 28R bk ¥ntRBY Ritdkt.

Izers,” pH nodifiers, surfactants

Chmab@gly&bwlaqoy indescribast by BAAmwERE; c1aL/ATFR Ripchere Biophys.
259Slf§t( P9Y5dad BY LASEetR.20AN Hibdiem. BYE: D8 QOEDAELGmatic cleavage

I t'abl & exanples of sustaj ned- releas reparatj.on
of WWG@%@WB@%@%W% 311‘9’33% yedl by the

| MaWEﬁEl? RRIRIaRkH egoigneo@agsemmmww TiBtakin@ @S ald M th.
or ar _

in the m of shape ticles, -e.g., filns, or 20
Eﬂﬁﬁ@ﬂo@§p§ﬂ1@9sﬁkanples of sustained-rel ease natrices

ngf,lﬁgd eﬁﬁpwpm %; A S glﬁa%}qe lﬁag o eﬁag&dlﬂg agent Or annbody o
rﬂﬁhééé Y%hiBy ﬁlecsgasih); )amdmgl Ak G laﬁﬁsod@&b Sue & ﬁiﬁetyst
773,919 copolyners éﬁ#‘% rn|c acid aq
wma@ﬂw POIIRETSe &8 SRV BIEYleG AR BYINDACBAERS BIY
pol%e%yeate&iﬁﬂyﬁg qwlﬁ;xbaeﬁpmd 361bitol) pylyokyethyasid glucosc

copol ymers such -a the L ron De ott ctable
pol DUV HECEO O B AU e o GO b I aR P aRn e o

de:ﬁ:&ﬁo SyeEmemads dre kabwh itithe aftedea) €., U.SnHBatent Nos. 4 640,835;

skt AT Th ot RN R A

4 498 285 enetio AsockPase£466. nol ecul es for over 100 days
certain hydrogels rel ease proteins for shorter tine
per TheapeweUsesncapsul ated anti bodies remain in the
body for a long tine, they may denature or aggregate
as Alresmeht’ infin itgruention peowsidswith ke sptenging of preventing the

'de‘re? il B eﬂngﬁdeﬁggl bl dl sal Acodling aﬁéa!uﬁéﬂtyrefers o

pos nnunogen|C|ty at i onal
bo&tthmlmghe gegmentendduophydagtie oF prexemafiveimepsirgy Those in need of

trezﬂﬁnggﬂgélﬂge 3sd Qﬁaaﬁ? GRAMS &I AVl wadh asﬁﬂése@ﬁ(mh €he diforder

€ aggregation nechanismis discovered to be
istohepravontedul ar S--S bond formation through

. thiodisul fide intcal ange, stablllzatlo h .
ac hiMememab\forpRIPPSEs 9§ “§%H“F’HV& % 1o 40y |a&d’é£,%%55‘ie‘°d asa
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5 lyophilizing fromacidic solutions, controlling
noi sture content, using appropriate additives, and
devel opi ng specific polymer matrix composi-tions. _
The formul ations of the invention nay be designed to
WRaMIHYBLIT acti ng, fast-rel easing, |ong-acti nff;T/By2007/010155
sust ai ned-rel easi ng as described herein. Thus, the
pharmaceutical fornul ations may al so be formul ated
for controlled release or for slow 10rel ease.
Speci fi c dosages may be adjusted dependi ng on
condi tions of disease, the age, body wei ght, genera
heal th conditions, sex, and diet of the subject, dose
intervals adntnistratidﬁgfoutes excretion rate, and

cOo t of drugs of the
m ‘hﬁgé f‘?fg Sa'ﬁou rgren vve’lggé(%x?%?&%t’ ﬂltel%gﬁlmals’
such Qs ﬂdg?s B«ﬁrsfy;)uﬁts rewk ete XPreferahdy) it iammahig btrenef ore,
wel I within-the scope of the instant invention.
TheAs pswdiHetein, theplirag "thpeapeutiralizeffedsivgpmioynt” is meant to refer to
adm ered b | [
an S LR Bo o A e Rl TR G M provides o
reducﬁanap ulasooeliroy prageditonteH anmbey andfondctivity, rrdyetiondn ﬁbf‘i"d

| 8 rS S10M
clet2S@h cg%%g_ﬁ%u& oﬁéﬁ?}% i Pleaddith ¥ &e'sBdrRor progressi

arent era ude I nt ravenous, ‘
of Symipteras assoqugbd wmtcrlawq:@fsfbwﬂsfﬁ fiter W@Eﬂd&? ‘therapeutic

eﬁic%%f?l on, t ﬁ?m%ﬁ?c I n |ng agent or g%itn?%g%léleltge

primaiytcz |typea dmrmsmgacr -Kit abg thnglitsia coniemplpted thas sellsidegived frgm
ﬁﬂﬁﬂk or
sty A5l B ooy BB b
commssmns en@methoéi Oﬁheilwpmmry i ntravenous or-
subcut aneous_injections, depending in part on mhetdﬂmk"

t he Theiphrases'fibaticordpangRtivity ois MEARIJA refer tertheability to :
?%Qh?ﬁ %ﬁd e {dRdindion ré‘s‘i&[t&l%'ﬂi’inﬂrﬁﬂuné Hetetttichigation and

partlcularly transdermal , transnucosal,
ﬁbﬂ@@tal oral or local admnistration e.g. through a
catheter | aced close to the desire ite. Most
pr efspsgd g@rew the tewp CRpc dissagt ﬂ"gd‘a‘ﬁgﬂi% TRJPES 4R ETMHIRPS of
mvbh&g 1985k i:P«Shel or nﬁﬁehasust eAedseumaem/me Qi ‘Sﬁbnmﬁ refers to
SIO|O i cal LPtlon se rangi n et ween 0. 01
DRI BBt 0 HYGIoReRl of xpois TR Do PRRATE 151 B 4 AT
tlsstale a8 flekNvd Itsnh)eeagtas loppdsed ga foRmeion dfabrole\tsm;e MBtaermal
a every. ir

d
consfifyeat ghealjpz.nfian ogs?%lfcgﬁamey Fiibraﬂég @sﬁtﬁﬁeﬂ@“ﬂyg%fa‘ﬂiﬂ
acchBnAbRioHBAH Gollddesl dbgbsition 1B EX@sOof rﬁnillaltdeposltﬂm inghy partiablar

a frequency .of 2 or tlmes week ‘
tisong R S HGRRE (DTS iP5 POt PR fabrrant bealing.
lnﬁﬂﬁﬁgﬁw&ﬁh@mﬁﬂ&ﬂbﬂﬂﬂtedb&msﬁﬁnmnmemmumnwaﬁmmbhuy be

ncurrentl. ni st er th 5 o
P“é#%qﬂ“Fh??QﬁﬁnggE%p? S@dﬁden%ﬂ% Egncg?¥%ﬁ?tnx
roBHAd™NI strati on |ncludes adntnlstratlon of the two -

different therapeutic agents at different times and
at Hibkdhdastndire ponteetye timsud colly, which Mgrdispersed prronoeative tipsue

theytin
bk b B o AR il Mg e
Hhoollegem Intrespense toa inivey tpwmsstm, beamst}brablésts or -

I amdjexrtype
mc%gtc@fl}/t? é}I&@’S(‘.}r LEnsSAHatish %ﬁégiﬁg 1rfn|tﬂﬁfe iRk by pecome .

0 an agonl zes fromthe Ab
alterpatoshynetivatnd vedenth infloense of ethPfsceHéﬁ ag prach qeﬂléa%d’thietr
“inhibitor. EXAMPLES Humani zation of SR-1 SR-1 was

humani zed by a stralght CDR graft, wt'h surprisingly
no back
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15 nmutations required to maintain affinity though it
remai ned to be denonstrated desired functiona
activity. The human franmeworks that maintained the
nost canoni cal residues, and did not introduce
wWMTI7YAal proline residues, were chosen add&CRHGIISS
sequences. Based on these criteria, the heavy chain
acceptor sequence wasl-46 for framework | and 11 and
VH1 1-e for framework 111, with 1114 as the cl osest |
regiron 20 (al so known as framework V). The |ight
chai n acceptor sequence was the VK4 B3 gernline
sequence with JK2 as the,cl osest J region. |sotype
smntchlng was done to produce human 1g&, 1gd, |g&4P

e
Coumn ussmﬁbreds ﬁmmm ribleirhglyeine olingribatdme majqyicomponent of the
g Il ‘%Sank%:‘é zﬂ;#é o tBBuObarfliapl 38l Bohe %&l&eﬁ fn‘Bchules are

agl ne mc acrd at ~position 297
mpﬂmmldedmml strusmres calied e-cbhing which apg weupd @ﬁlﬂd each other in

o A0S, FRIDIOAS o ) S S5k s

| conB@bn,ds fmmm$m|tnxgiqnomwg}m¢mwapecﬂkﬁ fomdml plapiklgod yessels,

pased assays tested using proximal and
mdgn{ef&F rgead outs of c-Kit signaling. The

agl ¥aasy ?& A ForbBOdiYdA e IR %&hl Fbedsth or scarring
effector unctlon and 5 cell k||||n rough
(inglyding eiipcardiaf selexpsis) ffiepaiiie ineryual vt dETwitizk pUEeRgY

ﬁbl%gig lsEfad ¥tbrbsik) Sfy%xmé}g Hbkdea ber%nﬂﬂcﬁb‘iﬁﬂiﬂ lhéibitlﬁs,

tar et - nedi at ed anti body elimnation in nmonkeys
bdfép%@!@ﬁ pisshosis .l gagiolincighgys, geutg pplenagy K%Pﬂa. ng

Hhinobh s ' QPirbryCdititeks syp@forkd, kilineg by
ld“;sxﬁ em cel | factbcl;treﬁg ggclg)gkl igadsrycdl ° *

fibrpoig{haspsralanenhsitis o ingyciRepy digbgsis nephropathy,

scl&U &hﬂfc%’ katiof8maNdcdl SERRAD hyp aZs0 bdvei, joint

[ hrough_a cl at hri n- dependent _path The
wisaoasfm ?@H@lpﬁhﬁ’ts’rsb‘éﬂa‘}eabﬁ‘ﬁ&é“gt Fustic HorgsisRppaguIAG dyrophy

(duﬂ:ﬂ&ﬁe Eplgalic %%s;@ﬁx{dsaﬂ&xﬁtﬁ@mmﬁﬂ shﬂarﬁﬁtﬁi, @ptidtleal stricture

Kit ‘extra-cel |l ular. dogmaj n nononer term.n F] bglrgery

andawe{m@ disepsfa turthepHbiotin @S@Eﬁ‘ﬁﬁé&‘t‘ysbetlﬂ ‘fc o it
mcﬂfdﬁfgeé'c%{rﬁiomblﬂhe GulghBes) @hﬁd@mﬂ%ﬁ%&ﬁﬁ, @6inghlesdarring,

receptor even in the presence 15 of nWrL of t

jointgdhesionssgrall v-hashissassrAdAR surgery, nerve enrapgyy Q?ER‘%’&B“

corlf28&:E64) OB YN SdNLGIRRL/EbRER, Felvic bﬁﬁebhﬁnq:enhmal figbsis)|

res%ﬂgg%FnCtl onal glﬁ%@itl eﬁPﬁf’E manj, Z‘?ﬂtﬁ;‘ﬁ’ %%eﬁﬁ'onofo

fibRAEGTHEE @ kausaBrErAR0n & beteatdd mchanding to dee nﬁFénhoaJ BiBipathic
bound o r.econbi n t C- K| t r.ece tor A
pulganary; fihrosis, R fhclﬁtffc’% an &E’me ?%h}b%];x

usi ng ‘
geaﬁ’é)ctamwnzeh SRFh dapayid irbthe kidedyssilemmiehi leading to renal

mlg‘?é%fg LW(WH%F%?’E‘W a ﬂﬁ%ﬁtcsn I ;Z?ggag%% 2?"%8"’@% \% Fsus

@R Ation NinBam$nalion hmhﬁﬁga@mtim:rd’dhemtmsyﬂem and where
redi cted t betran ed with
5 FEFIGe ct',rL? 8?‘&1 asﬁ\ﬁ‘r &céxy Waﬂ&' ecﬂy

€ C-Ki't nononer IS
mtér’aift@ln}h Iymphoiytescan absiorte tfeated M@cordance with the present: mvenhon

Sclcroderma is behevcd to be an autoimmune disease of the connecuve tlssue



antibody in vivo. 25 Inhibition of c-Kit Dependent
Cell Survival and Receptor Signaling. The human
nmegal caryobl astic cell line UT-7 is dependent on SCF
for survival and the renoval of SCF or its inhibition
woema17s17in rapid |1 oss of viability and decrRISEGE0TNHISS
2007/ 127317PCT/ US2007/ 010155 - 52 - proliferation.
This assay is suited for 1C50 potency determnination
of SCF antagonists. hSR-1 al gGl exhi bited a nmean 1C50
of 35 pM hSR-1 algG | potently inhibited SCF-nedi at ed
c-Kit phosphorylation and internalization. in M7e
cells indicating that the anti body can bl ock
SCF-nedi ated c-Kit 5 S|g 1|ng events. In contrast to

fi.ndi 1 b bl e.of int
resyHiR 13 RoLe RP P EPRATERRT] SOt B AR, BRAPY P of s kin

cauSed 1/ the bi@piodudtivn@findecotageh bagibmtsasts/m skitleind othedorgans.
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Sclb:@ﬂéhr&rii hlb® ehfervutiso ab byphdnhiy wlmsspﬂ?hedﬂvehupmedt of salsroderma
.medi at ed '

hi b S
Paﬂi"ﬂ?% ﬁw’g{’l?g?ﬁ{?%egl’f‘“%fﬁwnﬁs ﬁﬁl é’ﬁgﬁrs&elgeut fferted discase

| tissaés/chgghsug/ nL of the synergistic effect of SCF on

GwW CSF derived colony formation using primary

i soSytensic helemsis emmmwﬁmmwmw of hyalindzadeand shickened
col]%gl = g@nsh tﬂ\%hsecﬁ(g F ﬂ%%hnfagﬁ 'a&ﬂesfo@n% uﬂcﬂ%y%xg

Internallzation or

txsspésos@haaw afth@hanchmud fawei Whe diserise may olsi Heichargeterizeddly

* ayspfiigia fulelioBoss APRr by O iy ARR ORGP AYGM Pl dsohabtl Hspnea

ratTon B thi s assay
duefta pujmaraey Blrpsisouyocanial é?bmss and epaiyasculag PWI\E&F (Bf@fiw

el sl s MR, ey

affdctscHf ﬂod’lﬁ% ofsclemde@bBpaticots] dften gesudtingsia gestirtiye Jungdisagee
a af %E‘QRP@& ag;‘éré%%%:ﬁﬂ oPREPI4- 337 SSTRRURY SSoflePhtibnts

ependent - mast cel | surviva
have @nfoecnl@obfmglem@ma/md athegeaimect Vs dispases, suphps ghqumatoid

art %%Eﬁnﬁgluﬁg%%&m Ln@PAFRPOYS. Whe Fedtlied ot en&dema

an Ity to nediate hormt%glc mast cel
are pygemgdingovith featuresof palymyosifis andspystenyiey 5% the .

conmtf)oﬁlﬁs &?&m& bs fiftda &Hﬁé@h“'@hss\tﬂh’ Riskdse gldcTaioved

agoni st activi ty conferring a survival

S ' RthAlthd Gy 851 i HmdBARPEIYinitiite &ﬁﬂed by

resu te in a reprodum l e effect on. nmast cel |

deméqt@moﬁgutamuam Hs.aepulimgdpogier plive Bistamyine grass- B
anctif¥r et ell @io@ﬁlted’m&ﬁdér@hﬁable for treatment according to the invention is

urticaria pigmentosa. This disorder presents characteristic skin lesions that are single or

" multiple plgmcnted macules or nodules that urticate on rubbing and contain large

numbers of mast cells. There are different forms of associated dermatitis (inﬂ_amxhation

of skin) such as erythema, edema, papular eruptions and pruritus may be present in both
human zand animal dermatitides, all of which are treatable accordmg to the invention.

Mastocytoms isin many cases aneoplas’nc disease and mvolves new or
abnormal mast cell growth and may be a consequence of elevated SCF autocrine
signaling or an activating c-Kit mutation. Mastocytosis may be limited or systemic
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25 anti body was dosed in vivo up to 30 ng/ kg once
weekly for 4 weeks or up to 150 ng/ kg subcut aneously
once weekly for 2 weeks in non-human prinmates. hSR-1
al gGl shows no detectabl e non-specific FCR binding to
whk®@3727681 | s expressing Fey receptor | = CDRCI/IRGYT/010155
receptor Il = CD32 and Fey receptor Il = CD16. . - 53
- In contrast, binding of SR 1 1gGL and | gAAP
i sotypes was detected presunably to the ' high
affinity FcyRI. Therefore no ADCC activity is
predicted for hSR-1 al gGl, and experinental data to
dat e show no conpl enment dependent cyt ot oxi c cel
deat h. - Aglycosyl at ed cti?iveri ¢ mouse/ human | gGl1

mvan‘;,léé) e ?&gﬁﬁ%%?s%t ed to &Faﬂ;‘mﬁi%%?é%f%)

" medors Qr chasiRald asiwitich mtmmstannse dfto SRy &) gGionas o certain -

vt FAPlE i T PRua e Savel Bien FRPAokE o2 By fber of mast
cellsy ailr %1 8y dé@ibp abbom@Hy sﬁapddg&t bellsf ?hleh rr:mgtmb?ﬁth ptoperiy
vyl € e no ri at e char,ac
In E4ion, She g, grIERl 1o GEaRIRReY 1 SpPardp itk il
thebiad gt cell baddesi- Ktienalombvatllspgtaiulatst anda"elmsatt@lmtems it
Ils. 10 Ph Ki A ' |
cart A PR ST TP Bt op sYark, Wbt ) HGrders

alsGandtud)prciifiague dismallesyeswin@n lecabiradglisease\sugh aSElitary

adm ni stration at K Sahe
' cuﬁﬂ?f’“lsl ﬁlﬁﬁafug oﬁére%?%gﬁ%ag%?ﬁ%ﬁgﬁ%ﬁg%cr tg"ag g%lmp fes

indiifequfanpint nyasatcytooves aggressive mpastrclosis, indtlent mygstocytosis,

agtl bodi e&l a%%o%?%d?i 'cl)ig%? tggé?gigy u%flgﬁl {&%%&?ﬁecmsm

maediating Eﬁ:ptmt p&nstama"(tmgp)mmtegus mastreicld flsseasBanan cghleukemia,

R o SRR RS ze{}%h%‘ﬁﬁ"%qgmfﬁ%m

sudh &altﬁd:d:ﬁl;ngménjosam maapqzuﬂcncnnaioal syn@egehirgr@arnd oo he

commn &?{aﬂa and éR- é@sgoy ng. Bl%gse,ttggéagfnIOV&Sd i'm nary

cuanmﬁwatodabasof SR—l and humani zed anti bodies in
African green nonkeys after repeated once-weekly
* dos Mgt céil artimatiaacsyadrotisul idiserdes by chgmgterizqgtyya norinal or nearly

d {+] TE ease
nogﬁﬁv\e%gfbgiuﬁﬁé%g%tﬁ; |I_¥1d;bver$§ru111 Pr%%%gi it %hgg?ggéegg@to !

theieermtrats, ahisl rpyubly pomgnx/of sarph gyeRige e o danger of anaphylaxis

and %ﬂ&ﬂ%y %\%Isén@@ntﬁftbﬁ AIBIRE, b utlY pRblBativd disorders of mast cells,
armacol cinetic properties and, in the case of Zgaﬁgnam

thlammsf may ngt have APt b iR PTOBRES O BIOTE BREESSIVE O
E Op 185 o £RPE Bisor dAFHLLR ciake WP At cell #0FRnulation can include

R AL LF %q?éf?té < SRphagS plood
preg%lﬁ'g |cRarlg¥s 4d sﬁGck, intestinal cramping and bloating, bone pain (mild to
severe/debilitating), itching, with and without rashes, chest pain, liver, spleen and other
organ involvement, cognitive difficulties/brain fog, malabsorption, degénerative disc
disease, migraine headaches, diarrhea, muscle pain, dizziness/vertigo/lighthcadedness,
pausea, faintness, osteoporosis/ ostet)pema, fatigue, peripberal nenropathy and

' paresthes:as flushmg, rapid heart rate, gastroesophageal reflux, and vomiting.



- Adm nistration of hSR-1 1g62 or hSR-1 algGl at 3
ng/ kg to Mal e Cynoi nol gut . Monkeys Co = esti nated
initial concentration after 1V dosing 5 Cn,jax =
maxi mum concentration after SC dosing T = tine of C
WOMOBIYAEt = area under the concentrati on-tiHel/ByPYe10155
fromtine O to the last tine point vvlth a
quantifiabl e concentration CL = .clearance after
- 1V dosing; CL/F = apparent clearance after SC dosing
10 F% = bi oavail ability% a C earance cal cul ated based
on AUCott - not applicable Co, Cmax, AUCoaso, CL,
CL/F, and F% reported to43?> significant Figures. Human
Dose Proj ections 15The m n“l mal effective dose in the

releateots s RS St B by Duda Bty Grugs

© - thatBfl6ckcman cell Yrdificsumdizors smmmm dod eortiorsiespids Biich
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15

20
- multiple sclerosis. It is thought that mast cells in the brain release vasoactive amines

.25

am%%etgm g%%wk‘ef fecLl celld g% nalSm&d Qélﬁ‘éla?éil diSases

an e ent osing reg I ment

' mcnddu\mamm&-msehated aﬂm'gma‘ﬁmhonaﬂw et ierteeiated nbyaelnblm;g PK

chefiRfins RS AR e S0 apoph S AR e FHURE B hitmine

© Exdnypl&sSi-nlasataGhsavirdecdisorideralor dischses whish aray beekietiviehatreated

vt e ooy o B A o G5t dontc
dermhﬁlﬁmdadmtmsddl@gla detneatitis] epbmatopydepngtitisndaeyatitis -

w%{tlo f Ba Lung and Col on Mast Cells in
e'?s‘?ﬁ?}f’ 3hd hSR-1.al'Ggl In human, mast cell
Oﬁx Ingﬁﬂeﬁ] ge tr:(?/ ﬂlﬁﬂﬁﬁoﬂé b%tl]ﬁ@ b e hOH B thedh&hods and
| oca

, primari nmucosal tissues such_as the
conhpesigioan df e umnucanacmm pulmepayjallypmanecernditions iy ngigtepstitial

Iun%la.l % ﬁ)r%%g@g s SA6s, IISNI% r@s?mﬁﬁt REJiSeds ERIISSHR(RDS), |

Ients suggesti ng 0Ssi b ernatlve activation

: brogeﬁhon»akmon@e{ dysplasia (BP13). apéh aﬁnﬁl%?PS by elqyetien in

senﬁé épg&&&rﬁgﬁmmgpymse are al so

coloca Ized in sone of these tissues and 10 simlarly
havg,heeils BRR AoteSiipilishe Sl R6AISIEE R Aihetiof MR cells are
fibrotic conditions. Hence
increased in the inflamed synovial tissues of RA and OA patients, and Gleevec has been
shown to cause mast ¢ell apoptosis in synovial explants and human case studies show
eﬁicacy in RA patients. Mast celis have roles in septic shock, pancreatitis, collagen

vascular diseases, acute renal failure, peritonitis, and autoimmune uveitis.

Studies also sﬁggest that mast cells parﬁcipatc in the paihophjrsiology of

which may cause demyelination. Histamine released from mast cells may alter blood
vessel integrity and cause partial breakdown of the blood-brain barrier again implicated
in the chology of multiple sclerosis. Thus, it is ccntemplated that the methods and

composmons of the invention are smtable for treatment or amelioration of the morbidity
associated wu:h multiple sclerosis.
C-kit is also expressed on certain non-immune cells such as melanocytes and

intestinal cells aswell as spermatocytes. The invention may have utility in the treatment

of melanoma and GIST and may have utility as a male contraceptive.'_
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both subtypes would represent the primary targets for
a c-Kit inhibitor in diseases involving nucosal and
connective tissues (eg. |PF, SSc, asthma, RA and |BD)
The therapeutic woul d al so need to be highly
wetoeni73izef f i caci ous and have a good vol une RFI/US2007/010155
di stribution and PK since mast cells are generally
| ong-lived and are tissue-resident. 15 Moreover nast
cells are largely quiescent until activated to
degranul ate and de novo synthesize nmedi ators where
they then play a key role in the inflammatory

. response. The ains for the in vivo studies
were to denonstrate depléflon of basal mucosal and

connectlve t,l ssue Jrast eII ppuch as.present in the

”ih"%fb«iié “»%5 s Egneﬂ%od*egf**%ﬁ%hﬁ%%. g“%h%ﬂ_

' meﬂﬁﬂfdi’&kﬁg&ﬁﬁ&h mz:(yt‘d&&bﬂ:ﬁldﬁed mto pharyadentica k:anposmons

cont.race fol.lo S alned
WTP%%’[’% 3 ﬁ%rlell' elf?r tﬁ'x‘: Htfgs H ael tﬁgg %mﬁao lneocgir% L a1nclude
anyihickalcyhish svisal cootbirctdlyvathetie uti- c-ﬁ(st speeifiv bﬁdﬂig and neutral

entgitiot G o- RPN e o pns ity e it olenk a it and

is nm@i-dihﬁve \ainldthetsabﬁcmhmxﬁt(sym -Fixawepdes dobtide, buterenpt dimited

g%fe l\r}é% i. ?a@l course St Ie{egsg.{u% &Tgl%c Séli) rrast

bufferkd Salimrselushmhaqtmdsemmm:ﬂdﬁdélfﬂ A watichy ofaqueous

o d e cel ‘.
c@%%gﬁa ‘%%X ’vv;% &%‘gen as “%&Lﬁ%%&%n{) 3%@%‘2&?% m. n%hk,

and tney p-lchxdmdtdr pyiteind fonenhappced stalfility, smch as yippmin, lipoprotein,
Cé ul é.%le%‘CZ 73 ‘E,)tglc U%%g%ﬁétgljc%]rﬁédlﬁc&@ns o ggoni sts on

cel or practical nasons, basal

pul gp @? nse;\é%éi A8, ﬁ!ﬁ% ra%%e ﬁ‘omt 443ut 0.1
necr ops

tInE termnation

dy.
mghpl @ a‘bm)rt Yig/mbgnd o5 @om‘absnoll mefrh it%’!*@nuéép mé"@hm ey about

o 5B, ool DAL AR R 35982 PR S 02

-
p

- mglink. Mm@@mﬂhmf thrantibody mayrbe prsparsd g pld-duffgred

solaﬁ k L %ﬂﬁ%‘t&aﬁﬁﬂs 5, 0r ﬁ'om about 4. sm
. natoge eSI wer ot eval uat ed mever

aquws otseltesnasivelyyabant $:0.hEraples of butinp<has ars witadl fora pH

]ra:g% Bldude SetBd Kb sddifn dBMatby shdcinditd @N@ 4% sHBR
>200 00, and >8000-fold the ce|ll |C50_ and tgu&er

- succiretryreheomaiechistine sEred ateer oeaRirAcKERern I

mﬁb@h&a&% bk @] 523 1 n%h MRt 200L8M, bk Frofambet 1008M to about

of basal colon mast cells '&fsurrmarl zed . i.n T%E)I e

GOEM, ding deiremple O tsRUEE §od e desired dgotonicity of

forftAabhonship for hSR-1 alg@ is in correspondence
wth SR-1 findings reported. In Vivo Efficacy of SR-1

an dAh&%cg ﬁ%&@,'wﬁlﬂa 3§ ald6 abilizh e mRabsyNREY be Metlglkd in the
of _ Mast

/ ansion in, S5Da 0.t he skin
Formylisny BRSPSy BORaH 08 HEPAR ALY IRy P AU EL pcrote o
trelidlbsePAekeratily the aqueous formulation is isofonic, although hypertonic or
hypotonic solutions may be suitable. Exemplary concentrations of the polyol in the

formulation may range from about 1% to ébc_iut 15% wiv.

A surfactant may alse be added to the antibody formulation to reduce
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neutrophils and then macrophages and nmast cells
emgrate fromnearby tissues and fromthe
circulation, granulation and, re-epithelialization of
tissues, and fibroblast associated contraction of
WQEEEZ3E7ng wound connective tissues (Di egelRfeAs2f§z/010153
et al., Front Biosci. 2004, Jan. 1;9:283-9).
Cut aneous wound injury is a nodel to study nechani sns
20 that may be relevant in fibrosis since many of the
cel| types involved are associated with this disease.
Moreover, it has been reported in hunans: to be
coupl ed wWith arise in fibroblast derived SCF and
activation and increased densities of nast cells

o B e b R 083 A e

‘thelfmmhﬂgnommﬂior ozjuice adsripsios. Exm@nfm@ts mcfude noniopnic - - o

su.r#'zgg n d & 2{/50%2&% NG 5 %l%oﬂm% %\\% ol?%ﬁ%ag%%%)r?(g lg)o(l:)ms:tau(:;mrs ’

(eg. u;eldxumnlqaar Edﬂ:rgﬁnry @osee@ab@n@fgurcht@n n@ymgqg‘-rm abo

| o.oﬁﬁﬁitgl_ﬁ'? 's?? %%n%% %8@6%0 Lﬁﬂnb%ﬁ%?&l i C&? about

Wound |vate expansi on o

- 0.004P460aybdt OOEVgwie | ) . l\/axi mal inhibition is defi ned

as. the ability to bl ock 100% the increase in nas
cel mnemmmm@m@tppwsmmm@dwm a@?@? (ie.

¢
amf%%ag 1 he‘rﬂgd Qﬂfr?%@{% %gde&v\%?ngl%é’é @hegﬂ%&g@l C50
pressrvmys,md( Fchisneylzijcohpl, phengb ap-sresale phiprobugaelande e

be&%ﬂﬁmﬁl “: hﬂjﬁo?seo r ilibddinfeRt) a REErvativd Jah,% b@iﬁ@ﬁﬁ&l m@el y

artia n was observed (Fi 3 _weeks,

- formsaunal e.®f dticopgeptrapenssmgng Bpaaby férto b‘&“hz‘%’%ef 1

A W%&%Wﬁ%eoﬁ@wﬂb@m& hhehsebgicaBy €
altsustvg} ned%g?&gzoo fold the 1050, These Isi)t udj es cany

acosplgBle sarriersa exaipienis ORFARLZES FaligR thosp Sessribed,in Repipgipp's
phé:E %&E‘é& SR 618 biliBBn,| Gsol, i A HdY (F9RUMInERBe fz@rudaaiﬁ gl

It1on of wound- expanded mast cel | s.

formﬁ.llaglog providpdshat thevrlongy akypresdy st @em c‘kgqagtenstlcs o?' the
fo YlﬁJnBﬁ.t &&e?@ﬁﬁ@aﬁﬂ:ﬁ; @:@m?ﬁfﬂs R ktaBilikdes a&)hoimofr&ipients at

In th nodel

he Iomest dose t d. (0.3
therdgﬁaeg; and) eongeptravigns ehpleEsd askingpdsaadid ﬁgﬁwg agents; co-
sol@éiﬂ@ r&ﬁioQﬂlaﬁlfs #HBedinS Rlcbibivisid ARbREHAiN: Ellfing aé@xﬂkﬁuch as

SerumCu. & levels at this tine vvas >200 f%E t]
EDTés gnetat gpmplexys (e-g. Zn-proteinfomplexes)hiofpsradablape W‘pﬁu" as
po@ésfé&;é,la%dm‘r satBfokmaRcduSRribnaslcl las bdﬂlﬁlh.e wound PD ,
noael . . .

Therapeutic formulations of the antibody are prepared for storage by mixing the

" antibody having the desired degree of purity with optional physiologically acceptable

carriers, excipients or stabilizers (Remington's Pharmaceutical Sciences 16th edition,
Osol, A. Ed. (1980)), in the form of lyophilized formulations or aqueous solutions.
Acceptable carriers, excipients, or stabilizers are nontoxic to recipients at the dosag&s
and concentrations employed, and include buffers such as phosphate, citrate, and other
organié acids; antioxidants including ascorbic acid and methionine; preservatives (such
as octadecyldimethylbenzyl ammonium chloride; hexamethonium chloride;
benzalkonium chloride, benzethonium chloride; phenol, buty! or benzyl alcohol; alkyl



10

15

20

25

UT-7 1050 (nl14111) Inhibition of activated Depl etion

of Ct.& Fold UT-7 skin mast basal col on

Dose(ng/ m ) 1050cel | smast cells drug SR-13. 60. 3

ng/ kg308>95%N\D 1. 0 ng/ kg994276>80%N\D 3. 0 ng/ kg
WQgR35Z08180%N\D hSR-1 al gGl4. 50. 3 ny/ kg910>20T=I63ppgy/010155

effect 1.0 rag/ kg 12, 400>2000>95%65% 3. 0 ny/ kg

44,500>7000>95%95%

46~
parabens such as methyl or propyl paraben; catechol; resorcinol; cyclohexanol; 3-
pentanol; and m-cresol); low molecular weiglht (less than about 10 residues) .
polypeptides; proteins, such as serum albumin, gelatin, or immuhoglobulins;
hydrophilic polymers such as polyvinylpyrfolidone; amino acids such as glycine,
glutaminé, asparagine, histidine, arginine, or lysine; monosacchérides, disaccharides,
and other carbohydrates including gluwse, mannose, maltose, or dextrins; chelating
agents such as EDTA; sugars such as sucrose, mannitol, trehalose or sorbitol; salt-
forming counter-ions such as sodium; metal compiexes (e.g., Zn-protein édmplexes);

and/or non-ionic surfactants such as TWEEN™, PLURONICS™ or polyethylene glycol

(PEG).

In one embodiment, a suitable formulation of the claimed invention contains an
isotonic buffer such as a phosphate, acetate, or TRIS buffer in combination with a '
tonicity agent such as a pol_jml, Sorbitol, sucrose or sodium chloride which tonicifies
and stabilizes. One example of éuch a tonicity agent is 5% Sorbitol or sucrose. In
addition, the formulation could optionally include a surfactant such as to prevent
aggregation and for stabilization at 0.01 to 0.02% wt/vol. The pH of the formulation
may range .from 4.5-6.5 or 4.5 to 5.5. Other exemplary descriptions of pharmaceutical
formulations for antibodies may be found in US 2003/0113316 and UsS paient 1no.
6,171,586, each inéorporated herein by reference in its entirety.

The formulation herein may also contain more than one active compound as
necessary for the particular indication being treated, preferably those with |
complementary activities that do not adversely affect each other. For example, it may be
desirable to further provide an immunosuppressive agent. Such molecules are suitably

present in combination in amounts that are effective for the purpose intended.

The active ingredients may also be entrapped in microcapsule ﬁrcparcd, for
example, by coacervation techniques or by interfacial polymerization, for example,
hydroxymethyicellulosc or gehﬁn;ﬁimocapMe and poly-(methyimethacylate)
microcapsule, respectively, in colloidal drug delivery systers (for example, liposomes,

albumin microspheres, microemulsions, nano-particles and nanocapsules) or in



10

i5

20

25

15An incisional wound was nmade foll owed by punch
bi opsy up to day 21 in human (left) or non-hunman
primate (right) (Figure 2). Mast cells and/or SCE
expressing fibroblasts were reveal ed by chronogenic
w7 | HC respectively. In human, the ex@STaEgisii1015s
of SCF rises and returns to baseline and is
tenporally followed by a transient WO
2007/ 127317PCT/ US2007/ 010155 - 58 - rise in mast cel
nunbers during normal wound healing. Simlar mast
cell response to wounding i s observed in nonkey.
During fibrosis and aberrant wound heal ing, SCF -
expression and mast cel I"§” hunbers remain elevated

e e M S R

- SoiBRRY FPRURBIRSOSHIANEL.€Md980yoni ¢ devel opnent, but " in

human het er ozygous i nactivating and/ or ‘
| 0SSuspbndistiz@hd enrsral Kirins ofrantiticidies srei atsoRiveteaiptitsiy Byletbods to
ave not be | d to henat. lities.

m CHionS R org gl 1oFpS RRERED B Sl AR

uman opol esi s

nenioporuphatiaBls "éeeﬂ‘*f%"ﬁl b o oaiin e

unﬂwkﬁmxkbﬁﬂsmmwnhmbnﬂpbe&@n@h@dwe@ﬂwhmohdiHP%bMWWI

st LBy IE%%%‘B% '%%r F)Fam(?;{g:%te%_rl]igat%u@ ;&Hﬁ?a&f’ E}xeﬁf 'ﬁﬁ%‘h

I cal osuppr ession, sev
thrgmchm%ﬂdﬁhmam mnﬂor@ea h ﬂbn’wo;tmepehha@ mmb_e m&aged for use

or SR hiter balE d%‘ﬂigﬁéﬁ@&m%% oyl paratehbeing
coxgbnedwuhalswdlamﬂtmommrm arolein the
m gration of nelanoblasts 15 fromthe neural crest

dur Theprontss of Seerealsying isefirniemmioyed|te stabilize pylwpaptides far
1onBYGR0tBLaE0 g;la{jdc%mn GHREVREpd] ﬁ?eﬁha@fs e8Py gktdnte BALEmE

‘ba ndlng gnentatlon I n hair in m noy
compasifisns o hapifization egleds penally spappssd 05811%%% feezing,

n'@glgﬁdrgﬁx fsbOHaRg BPfleWRELRS GHBPOIRL g BEPAbR6ral Science
P eeén E%ng Thé con?

ribution of ofher ki nases such

and Eechpoiper.dfeiwoe 3B Number 7 papes S8 (2284 rin thefgesging tep, the

- solﬂ%lr} isc Kﬂ&gﬁﬁm'x{‘iﬁ' &ﬁ.lgf efy BDAn2BEIKdter2R ﬂﬁrkblu*ﬁﬁﬂ YorSRQ¥¥ at

I't1on of I pigmentation is fu

this gagsr Sholce saboliyaesdin heprionary devingteey, b is P‘tﬁﬁluﬁtﬂl by peghucing
chaiRleRP &g%{g?bélbm%é Gpoft ’\El‘issﬁ‘:?é ofStHE YdeV@ing Avdchi@m. Finally, sorbed

post-n settlng (Moss et aI 2003) SR-1 wa ed
or paund geerisrgroned 3t the pegndany frving Yassgmdgy rgaced aced chamber

preddiiil MPieliadanher Yesiekdtude kf;rddacdietﬂmm gnbWeas a
exposures required to |nh|b|t pai esi s, 25

IyophidizerheakgcHiessaftenthy caka sapd °rF8‘F°&'ﬁ FEPEIO URES | |

bl ood panel |nclud| ceII i tfel tla
per L85 farfaphrespgl ? gﬁrﬂgﬁ%to ﬁddbaéfka
voltme b pdrk vadiek (%1@115! Qth/ﬂemStb altiet vcihflmé hreenoyedidyring

al ysi freshly isol at es \a
Iy R N S S AR BB DA P TRt vsed n
thehﬁwicﬁb@ g¥ptladiiacdbficinfbo parenteral adm1mstratmn Chen, Drug _
Development and Industrial Pharmacy, Volume 18, Numbers 11 and 12, pages 1311- '

1354 (1992).

Excipienis have been noted in some cases to act as stabilizers for freeze-dried
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WO 2007/ 127317PCT/ US2007/ 010155 No si gnificant i npact

of SR-1 conpared to control subjects and baseline

val ues vvas detected on any henatol ogi cal paraneters

anal yzed though there were non- - significant
WQIMOT/Ea8Es in RBCs in drug treated animal s £GIEERY7/010155

after dosing started. At the highest dose tested, 30

ng/ Kg once weekly over 4 weeks, exposure |evels of >

5 70,000-fold the UT-7 I C50 potency was achi eved.

Lack of significant effect on hematol ogi:ca

paraneters were confirnmed by bone marrow

hi st opat hol ogi cal anaIysL§ showi ng no di-fference

bet ween drug treated and control cohorts and no

progeltll tion of ba?D#tev g{gor?l!%‘t'é%‘% an@%%%&@mwgﬁue%

: pagbﬁ!@”»@ﬂ’ﬂlBﬁlﬁFéﬂb)&h@leAHdvﬂmXCg!lMdkpylyNHmclumng

ma%, &ISQ’%F%E“%@% ‘g e gnoge% Sl ssg\%glslg%ﬁ% ggg?n&%g)d

acufsi(ﬁﬁaxdiﬂg&ﬂmumgl}mmetmdlglmmpamﬂbl anoma To assess the
effects on activated nel anocytes which may better
r ef]]nadﬂman;bdyaﬂsmdsaugm arerpddorofigngiserbioi nraﬁp@@olmﬁdes from

acs Ia.uaadegm i 5 %ﬁf}d d BenB R dTRhe DMl 8§ stefagh Methe

ect ed 1 n _any cohort. Hovvever
driddritbilh geeralf sugaiss ingragivaler disneshatides, e pHpttve ipbpth e

QNG ASds JFthdlR4AIeS Vificliding mono-
M@Wﬁ&%&@f}%%ﬁgose esf ect was Mﬁserv]gzé '
and di-stdvbad desmgil liglywrﬂﬂuph w@ﬁ%shﬂivﬁ glse hegn reprted s grs of

%ﬁﬁ%de& Rejneen 10-30 ng/Kg. In the 10 ng/ Kg cohort,
Xposures were > 8000-fold the UT-7 1050.
PhabcelBal foffllatiSeMdRé- MEliv@entaRy by ed
at > ) ?ﬁéfnfﬁé Ur- 7 1050. 0These data suggsst tEyove

pmedeu(smtabmob recoustitetioneitisan APPERTSIElf e e
E‘ %5 | seases &E&r Bt PAS HrffediB R Mﬁdﬁg’@ﬂw oPSHROK

acteri zed by excessi ve nel anocy
dricd pewiers, SmOpTBPWHBRYK oo ETS1e% BreciPipis o IEGALS N2V e

inj e %‘whflé Rabanfaritthd mhof ﬂf)ﬁ&gﬂi &dthkaih SfabliRers FH ﬂioﬁﬂ'ﬁﬁi; gurfdethnts,

proliferation erentiated c-kit

blonmbpﬂx@rmpé@maﬁécgﬁ'é%?%gﬁﬁ‘ie&%ut not for the

initial step of sperpat cell .different :
* Bot Suskaineb wirase RRBATEOpE S B Pé%’ﬂg“d‘bﬁ Bl Gl ot Slbained
reld38d ﬁﬁeﬁzixﬂsﬁsenélﬂde @fhipdiieibly faticdss bf golid épﬁmphdhct ptblgmcrs

fcoq%%g@fg?rtl Ingﬂsjgg%gstl ng that. t‘lgfg ?%;SE‘?P% CCléICJh b g, fiims, or

ﬁﬁ&s&a‘ishqsl IExdfg ﬁs%ﬁ%ﬂeﬁﬁmﬂgeﬁmﬂadmolwm bydrogels
SR- howed

(ocramnk. S0 B SR Gabesr g R PO TS eD) R iedes
wepkbt N’&S@?B&lb?&apdlhﬁasbhﬁ-gmmnimécubﬁmmIi&%gIWte

A
norgeg et bl (Y R S A R E A 2o 28 coffyipers

sudﬁ%f; ltl{beLﬁﬂﬁ@: BB t™ (ifjectdble mimsPheres composed of lacnc acid-glycolic
acid copolymer and leuprolide acetate), and poly-D-(-)-3-hydroxybutyric acid. While .
polymers such as cthyléne-vinyl acetate and lactic acid-glycolic acid enable release of
molecules for over 100 days, certain hydrogels release proteins for shorter time periods.

When enéapsulated antibodies remain in the body for a long time, they may denature or

agg:egate as a result of exposure to moisture at 37°C., resulting in a loss of biological
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achi eved- are 7-fold the UT-7 1C50 which is the
exposure required for nmaxi mal efficacy in the wound
nodel of nast cell expansion. PK extrapol ation
suggested that the antibody may likely clear 1 nonth

watbdoen27ive | ast dose, but 9 nonths was sel ecR@EUUR807918 55
conservative tinme point to assess recovery. Nornal
sper mat ogenesis was found in all dosed aniinals at 9

- mont hs denonstrating that use of a hSR-1 algd -like"
nol ecul e is useful as a male contraceptive. Summary
Humani zed anti-c-Kit aglycosylated IgGlL.(hSR-1 al gGl)
antibody is a highly 10 potent and SpeCIfI c anti body
that is neutral izing in"&11 cell based assays tested
usi.ng, pr ox

V dd | d
acri¥ el BasEIole Shepeian EPpPach o EXfp Thfiektsisen by devised o

stabiE£8iph dépentlin@lofdhé mathanismoiveliveds m‘mreyémpllemﬁ th;?ggrf:gahon

T e e e Y

disul58d i\ﬂ%ﬂc]?&i%é shibilRatidrethay b&chadvg&hy W&Wmﬂues
a een predi cie sed on st an
lyog}gg?ﬂggn 1%@%1\_{'&(&58@ ﬁ%ntl, using fqurgvérgatc

additﬁfég|me>ﬂeﬁd1bﬁlﬁg1§;ﬁbtﬂwpdﬁnalmmﬁ bahposttionxhi bi t ed t he
appropri ate pharnacol ogi cal characteristics at the.

me I’fh{dibﬂnﬂaﬁbﬁs of dedptation meayibe @ggmdgp ba shéri-petingafast-

and _on nast ceII r on
releﬁﬂﬂg’cl%?g 95 PRYSERY ougﬁast‘)‘%%é %e}% é@f gfb Hg‘%%
phasmadeltich} ﬁshnﬂnnbngnmgl alsp e fyodated fon m:ntrqﬂ;od zalense or for slow

1half-llfe nonl i near PK and saturabl e target-nediat ed
’eeg?ﬁ‘lbody 20 ellmnation and mast cell depletionin

l ﬁi Q@f‘%ﬁ Qée‘ﬁ ton%ﬁ&ih&ﬂ%f%&ﬂé@ﬁxe age,
efflcaC|ous st ceI epl e ose. )
bodyiwdight! gesifal beedihorgaditions sexf, a@%&%@ﬁ%fﬂ%é@wﬂs

PPl LR S Y Qi

doshgegfoems contaising STt CiNsATIOURLBEOWER bernds pEERing s
p%l.%l ﬁ&ﬁb&b&ﬁi e 'wé1 |t icBfe SanDaSAk: Sltdionco! ON
ung mast ce . Simlarly, exposure levels

gf oMY &h@'ﬁuﬁﬁ%o& of G BltibEE) 6 BltinkEHR by akyefithbIe cheans,

bef ore qualltat|ve I npacts on hair pignmentatiqn in

inclydinzyparestaralvibaapReosg T ERPesigERly 2Py IRRRAY Fadngmasal, and,
if A&l £ 1OBR etk R0 ihttal E8MaY adihidWraor) Phrentts i€ 6os include

reported with nmulti-Ki nase i nhi bi.tors
. intrgygniops dptraarteriy gefrapafienaah dntpgriscylar, Fﬁ%gﬁm?z frﬁ‘g cous

20

25

| INtAYEHONE PT WP ianROyS W@Fﬂa& O B &

-adriibistrhdion. ma&ﬁﬁemﬁeghﬂ@c& hitdi aftitsRly 56 Metably

me| anoc%)gé{l?mlwotn{pgg_ 61 ‘-mhtge ef f ect Sﬁ%? ever]_[g %H’dmg

ehﬂ&]ﬂ Db Pr&émﬁﬁ&h@%s@@eiﬁ @Biefi byiad) eaimwlmm pletarstly
>7fo|dthe cell | Ch0, e e osureth%ﬁn%lerrec

a?H%HmRMDn
is bReP¥Ecebride. [RE&AHdinibirabion mRdteols a&pﬁintem‘:}ﬂated] including topical,

b ub!%tl catiQns, U S. F&gpﬁﬂﬁwﬂgg g‘fa{%l o;f?isI ore|ﬁg%t?mugha.

atﬁié}ltﬁma m’?ﬁ td m& G?diﬁdtsitﬂ IME;)as: bmsersmg,c:hé spbaiﬁcd:mmgﬂgem or
| Ste I n I catl o a
antfbig, bl SO GRSt B S RRabe o Ty uferplogise] lign at 2

dosg&ﬁir?ﬂé’&t\fv@éxﬂg?l ﬁ@u%to\émb g a?rfreﬁotmiyeahgmgafrmﬁ daily to
n
weghth O, G YRey B Yy T o LG R Fl pPE T A E ors

various JO nodifications may be nade w thout
deviating fromthe spirit and scope of the invention.
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62 Cl ainms A binding agent that specifically binds
c-Kit and that conprises (i) an am no acid sequence
at least 90 %identical to the am no acid sequence -
set forth in SEQID NO 2, and (ii) an amno acid
wWQaWiaey at | east 90 % identical to the ani Hol/BEPe/010155
sequence set forth in SEQID NO 4. 2. The binding
agent of claim 1, wherein said binding agent
conprises an anmino acid sequence 95 % or nore
i dentical to the variable region am no acid sequence
set forth in SEQID NO 2, or conprises an amno acid
sequence 98% or nore |de$§)| cal to the variable region
am no acid sequence set rth in SEQ ID NO: 2. 3.

The bin agent fcIaJmlo m
g e, B2 e S Bty e HISE 85 o o
to I'mPRE at 4 fleqicncybsl 2 or 3 timey/par ivaiok corupgp dfmafkewocaengnd. - -

sequence set forth in SEQ I.LD NGO 4, or conprises an

jegwithaeh@smtsr ' nor e i dentical to the
vari abl e region am no aci d sequence set forth in SE
| D N antibodies afibe briveaiionplsgfeny boeonspaps yiedgninigheeed gyl
e e

othé,a%n ARk %ﬂaag,,g%%paﬁ,e&@@ehé EobfifrAfhdiinAGhebRANEaC

. The bi ndi ng_agent, of
adrginisiration of thoyey éqfﬁem&tbewpm aggnts gedifferphiprsand at fifferent

mu@a%qoﬁ&s%a% ERSE e RAbp fnqaé AretuSERWHRRNG: agéntstire dltfting

ing agent of clains 1- havi ng at | east one

i psencuti £erisn B rsanIRY BuGaHE PEPES kswnﬁn fhgeart include Imatinib
It y
MSAER (éi@gégcg-p Ie/#,afd%fﬂomdr{gat TREHAB MUY RELILD ﬁﬂi‘fg?mzes

I'ng Inity to c-Kit i s maintained The
sighilingifrogn Ggetl tobsine kinaseand geselorais ppley wepific rigt inhibitor.
conservative anino acid substitution. 8. The binding
_agent of anyone of clains 1-7 that exhibits an
~avidity kd for c-Kit of |ower than 10-2, as
‘determ ned by surface EXAMELES onance analysis. 9.
The bindin ent of anyone of clains 1-8, wherein
Hw-ﬁt\%iqﬁ% gent is an anti body. 63 10.An anti body

b Rt S e iet) GOR A b e I RS

muh@ohﬂeqﬂired 1o. xﬁmﬂwﬂ sffinitythbulehein cookimgl ta e dmnnnsnamdeﬂesued

%ﬁ‘g nce.at TA ere}g %%E%Eﬁnwm&% E‘Eaﬁr%tc e@g&g sesidues,
ancB(Iiﬁ agt ﬁﬂomaﬂﬂhﬁnﬂmmmat cheses s 88 cplor sequences.

denty cal R}?QP g% am "y ’?or %&&&%vﬁ%ﬂkfo{‘ SEQ

acrds encode a specific
frahbﬁdﬂdlgma gEﬂid VHatl -d:)fon &smewtﬁkt T, $8th JN4ras theailgsestdi region

(oo s PpRBrE N el ol SR BB e 282 b e i
gerinlind deqeneOlvizh ﬂcaasﬂlea:tnspntllsagmgl.a nucl eic acid

sequence at |east 90 % identical to.the nucleic
seqlsetype swischinp wasidone tgpQdups hapasigG2, IgG1, IgGAP and

aglycosylated 1gG1 forms of the humanized antibody. The N-linked glycosylatmn

" consensus site was removed from the human IgGi constant region sequence by’

mutation of-a single residue from asparagine to glutamic acid at position 297 (Kabat -

| numbermg)

The hmnamzed SR-1in the aglycosylated IgGl (hSR—l algGl) form bmds ina
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13. A vector conprising the nucleic acid of any of
clains 11-12. 14. A host cell conprising the vector
of claim13. 15. A nethod of producing a specific
“c-Kit binding agent conprising culturing a host cel
WRI0YIZEHh 14 such that the nucleic acid is HEFE3YEGIoIss
to produce the speC|f|c bi ndi ng agent, optionally
further conprising the step of recovering the
speci fic binding agent fromthe host cell culture.
16. Use of the antibody of claim9 or 10 in the
preparation of a nedicament for reducing or treating
fibrosis, inflammation, aytoimunity, or cancer
rel ated c-Kit- diseases or disorders. 17. The use of

de clalm 16’\311%11@%1{6 us tg:;ﬁeoxfxgxﬁﬁrag -ﬁ'lﬁ%mrédsto soluble c-kit,

clarm wher éi n the

. mmuuwymmtseu@dta@mgbmmftw apd gundliation ab egpmigm of cHit™ -

ainfB5R0 a0 BREY ooy WAIBR LR ARP Y gl BBl of Bt

or ment. 19. The use of
s:@élmgm'ﬂls aglmymw Igh‘:é isotypepwas\ehpsen thavoid effentordfunction and

o TRty B 58, A Sl e

Cc romt
hal€4ifts hailinegy R asd hmﬁbma—mm@p%mttbpéy elimingtion nepankeys.

[ hi ¢ Q;Q%B fibrosis arising from
Ra‘(‘ﬂf%ﬁﬁf cleé’?ola ?i%a%la radi ati on-i nduced
#Q ﬂﬂgEIIbTOSIS arising fromwound heal i ng.
Bi é%ﬁe use of claim 20, the nedicament further
£ htéltn el fa’ttdir StFp]’eﬂlﬂ 16
fﬁik:hﬁuﬁgmﬁ&%ﬁ M!gﬂilg? (

I ne ereln

te
| dlmmnglrﬁomnm n'np orine?rir%dse S for Sntetgniiation, most

fikéty irdloh 4 Shfih )The lsmpﬁdoﬁwioﬁai nt{Boldy Binds the

terleukin-13 13 ol
o 5t limes QORI e ”"”“ o RSP L e
oﬁhﬁhﬁ’oﬂoﬂﬁ?a@&eterhﬁh&fﬁﬁﬂiﬁb&elmn(ddbhﬂg&)u.ggémnhﬁm}i-\le

tissue gromh factor (CTGE), interleukin-

| L-6
- wogldosferspiialhiné i natiye membanedstIcipind THTBIE Pl presence
of aﬁmé%m 1RdGBEpRIr ddrbmeRr ot €i n 1 _

2/ 1VI CP- 1) and pul nonary and
act yAohfiiate Sprebat: 0 aGiEplodie cAlGRINHCP bidR(gical Aad fulictional

phar maceutical co ition_ for re or
PropP i P00 DT 18 8 PTG D PP B Dt bikdtng -
padne R SR Ere CORR VL rm]mﬁiw ISRPE allgiGa dlohyd &f rbemtbivant c-Kit
amount of Lon cqr di f C
et o5 S TR BP0 890 P vt
assad, PR -PAREEN Hlddked sikaeeHabBNSTEPbinditig Wit KBODYpM -1 BSE-1
algli\élll}i% _Wn'i?ﬁ E%l-lr affinity to the receptor dimer versus monomer. This is an
important characteristic not predicted to be translated with certainty with the
humanization and as the soluble c-Kit monomer is less likely to act as a sink for the
antibody in vivo.
Inhibition of c-Kit Deﬁendent Cell Survival and Receptor Signaling

The human megakaryoblastic cell line UT-7 is dependent on SCF for survival
and the removal of SCF or its inhibifion results in rapid loss of viability and decreased
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<150> 60794771 <151> 2006- 04- 24 <160i
Patentin version 3.3 <210> 1 <211> 717 .

"' <213>--Nonp sapi ens

cttcatttct

Wdi sagasizcC

aagt gt t gat
tcctaagctg
t ggcagcggg
ggcagt ttat
ggt ggaaat a
gcagtt gaaa
ggccaaagt a

ctgttgctct
ct ggct gt gt
atttatggca
ctcatttacc
t ct gggacag
tactgtcagc
aaacgt acgg
t ct ggaact g

cagt ggaagg g

gacat cgt ga
at caact gca

cagcagaaac

ggggt cect g
agcct gcagg
acgt t cggag
atcttcccge
aat aact t ct

gbaact ccc

10 <170>

<212>. ANA

~<400> 1 atggtgttgc agacccaggt

t gacccagt ¢
gagccagt gapCTUS2007/010155
caggacagcc
accgattcag
ct gaagat gt
gt gggaccaa
cat ct gat ga
at cccagaga
aggagagt gt -

cacagagcag gacagcaa a cC a jcqct ca .
oSSR, RSSO L8 LRELABHEE S monict

hSHOE QLA CagbiRdAagRhICa0 of23pM. 2 <211> 238 <212>:PRT" © 7
<213> Hono sapi ens <400> 2 Met val Leu Gn Thr Gn

Vahﬁﬁheahka1§mﬁmbﬁumhﬁmiS@EﬂﬁﬂpmkhEKRGho§m0m$ﬂ@mynAla
mtegi/aéxzatlc};l MOJJJ: ceell\s/?rlzdl gIhat _ t1§0t{y &%Iﬁ%(%e-fne&g{éd c-Kit
i ing events. In contrast to findings of SR-1 being capable of intrinsically
mediating c-Kit internalization and phosphorylation, surprisingly, no evidence of
égonism was detected in the MO7e ¢-Kit receptor proximal phosphorylation read-out
for hSR-1 algGl. Notably, hSR-1 IgG2, the IgG2 alitibody. was slightly less potent and
did not fully inhibit SCF-mediated c-Kit receptor internalization.

hSR-1 algG1 shows neutralization at 1.0 ug/mL of the synergistic effect of SCF
on GM-CSF derived colony formation using primary isolated human CD34+, CD117+
(c-Kit) bone marrow cells. Consistent with our novel finding that hSR-1 algG1 did not
mediate c-Kit internalization or phosphorylation, and no intrinsic agonistic survival
activity of hSR-1 algG1 was observed up to 10 ug/mL concentration of the antibody in
this assay. In fact, the antibody was able to inhibit survival below baseline.

Lack of Mast Cell Aggregation, CDC and FcR Activity

Cultured humian mast cells derived from bone marrow CD34+ cells were used to
assess the apparent potency and rank order of compounds. hSR-1 algG1 inhibited SCF-
dependent mast cell survival, conférred no survival signal to mast cells, did not mediate
¢-Kit receptor phos;ihorylaﬁon (Figure 3) and showed no ability to mediate homotypic
mast cell aggregation. In contrast, the hSR-1 IgG2 was able to block SCF-mast cell
survival but itself showed partial agonist activity conferring a survival signal, mediating
c-Kit receptor phoéphoryléﬁon and resulted in a reproducible effect on mast cell
clustering. No unexpected abnormalities were observed for hSR-1 alGgl when thls
antibody was dosed in vivo up to 30 mg/kg once weekly for 4 weeks or up to 150 mykg

subcutaneously once weekly for 2 weeks in non-human pnmates.

hSR-1 algG1 shows no detectable non-specific FcR binding to U-937 celis
expressing Fey receptor I = CD64, Fey receptor I = CD32 and Fey receptor Il = CD16.
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202530 Val Ser Leu Ay GQu Arg Ala Thr Ile Asn Cys
Arg Ala Ser Qu Ser 354045 Val Asp Ile Tyr Ay Asn
ser Phe met His Trp Tyr Gn Gn Lys Pro 505560 Page 1
A-1126-WO PCT. ST25.txt Ay Gn Pro Pro Lys Leu Leu

Wo pw7Ty817.eu Al a Ser Asn Leu A u Ser 65707588 TES07AN01SS
Pro AS Arg Phe Ser Ay Ser Ay Ser @y Thr Asp Phe
Thr 859095 Leu Thr Ile Ser Ser Leu Gn Ala Au Asp
val Ala val Tyr Tyr Cys 100105110 G n G n Asn Asn GQu
Asp Pro Tyr Thr Phe Ay Ay Gy Thr Lys Val 115120125
Gulle Lys Arg Thr val Ala Ala Pro Ser Val Phe lle
Pile Oro Pro 130135140 Ser Asp u G n Leu Lys Ser
Gy Thr Ala Ser Val Vval 'éf’s Lets Leu

In contrast, binding of SR-1 IgG1 and IgG4P isotypes was detected presumably to the -

* high affinity FoyRL. Therefore no ADCC activity is predicted for hSR-1 algGl, and -
experimental data to date show no complement dependent cytotoxic cell death.
Aglycosylated chimeric mouse/human IgG1 antibodies have been reported to retain

some effector function (Hybridoma. 1991 Apr;10(2):21 1-7) and so these desired

activities of hSR-1 algG1 are not expected. The data shows that application of standard

methodologies and therefore choice of typicai IgG2 or IgG1 or IgG4 isotypes would
have not yielded a molecule with appropriate characteristics, that is a high-affinity
binder, functional neutral antagonist at ¢-kit and that would not activate mast cells.

Pharmacokinetics ,

A preliminary PK study was conducted to compare hSR-1 IgG2 and hSR-1
algG1 PK in male cynomolgus morikeys after a single IV or SC administration at 3
mg/kg. Time profiles indicate a non-linear PX for both. The concentrations decreased
more rapidly at lower concentrations. The two antibodies showed similar exposures, as

measured by Co/Cuax @and AUCq.qas, after a single IV or SC administration in

cyhomolgus monkeys. Based on AUCq.es, the serum clearance was approximately <

0.3 mL/hr/kg for both humanized antibodies. The bioavailability was approximately

82% and 69% for the hSR-1 aIgGl and hSR-1 IgG2 humanized SR-1 versions,
respectively, after SC dosing. '

Based on preliminary exposure data of SR-1 and humanized antibodies in

~ African green monkeys after repeated once-weekly dosing, humanized antibodies

achieved higher exposures compared to SR-1. Notably, hSR1-algG1 showed equal
best in group PK and it has been demonstrated previously that the degree of
glycosylation of a molecule may alter its pharmacokinetic properties and, in the case of
an antibody, its metabolism and other lﬁological properties Cancer Immunol
Immunother. 1992;35(3):165-74. '
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145150155160 Asn Asn Phe Tyr Pro Arg Gu Ala Lys val
Gn Trp Lys Val Asp Asn 165170175 Ala Leu G n Ser Ay
~Asn ser Gn du Ser Val Thr Qu G n Asp Ser 180185190
Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu
wEe7/817Al a 195200205 Asp Tyr G u Lys Hi s LESU/GSIO7HH}ISS
Ala Cys Gu val Thr Hs Gn dy 210215220 Leu Ser Ser
Pro Val Thr Lys Ser Phe Asn Arg Ay G u Cys 225230235
<210> 3 <211> 1401 <212> DNA <213> Hono sapi ens <400>
3 atggactgga cctggagggt cttctgcttg gtgcagctgg:
t gcagt ct gg ggctgaggtg tgcaaggctt ctggatacac
cttcaccagt ggacaagggc ttgagtggat gggagt t-att
cagaagttca aaggcagggt ca ‘tattacc gagct gagca

oo c AL gup sl Fppieg ARGE e SRR v or SC

- Admiiristration of hSR-1 IgG2 or hSR-1 algG1 at 3 mg/kg to Male Cynomolgus ~: - -

Monkeys
| Dos¢ Co/Cum Tmx  AUCeust CL or CL/F®
Test article  route  (ug/mL) (hr) (hr*pg/ml) (ml/hrkg) F%
' hSR-1algGl IV 103 - 9710 <0309 - -
hSR-11gG2 IV 107 - 10600 <0283 -
R-l1algGl SC 36.4 72 7970 <0376  82.1
E:R-l G2  SC 367 60 7290 <0412 688

C, = estimated initial concentration aﬁer IV dosing

Caax = maximum concent_raﬁqn after SC dosing

Tax = time of Cmax 7 ‘ }

AUC g 413t = area under the concentratmn—-tlmc curve ﬁ'om time 0 to the last time: point
with a quantifiable ooncentratwn ' ‘

CL= clearance after IV dosing; CL/F = apparent clearance after SC dosing

F = b:oavmlabﬂlty%

2 Clearance calculated based on AUCp tiast

. - not applicable

Co, Cinaxs AUCo.f1asty» CL, CL/F, and F% reported to 3 51gmﬁcant F;.gures
Human Dose Pro]ectmns

The minimal effective dose in the wound PD model of mast cell éxpansion is <
0.3 mg/Kg administered once weekly for 2 weeks in monkeys. Based ona body surface
area-based dose conversion, the minimal effective dosc in human is projected to be <0.1
mg/Kg with an equivalent dosing regiment. However, this is a preliminary estimation
as the PK and the ﬁharmacodynamic relationship between the degree and duration of c-
kit inhibition in buman by hSR-1 algG1 and clinical endpoints are unknown at this time.
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T-tggttgcc gccctgacca ctcagcagcg gt gaatcaca
aaaact caca ctcttccccc gtggtggtgg gtggaggt gc
gt ggt cagcg aaggt ct cca cagccccgag caggt cagec
gagagcaat g ggctccttct gtcttctcat tccctgtctc
W@ g¥f/a21djga gcggegt gca t ggt gaccgt agcccagceaalCI/US2007/010155
cat gcccacc caaaacccaa acgtgagcca ataatgccaa
tcctcaccgt acaaagccct aaccacaggt tgacctgect
ggcagccgga tcctctatag gctccgtgat cgggt aaat g
A-1126-W)-PcT. ctacttcccc gaaccggtga caccttcccg
gct gt cctac geccctccage agcettgggeca caccaaggt g
gacaagaaag gtgcccagca ccigaactcc ggacaccctc
at gat ct ccc cgaagaccct gaggt caagt gacaaagccg

~A eru?rg 929949 érog]%c'iigﬁ G 89 AL WAL MBR: HRAASGKEERC and
a .

fcgagaaa acaccctg cccccatccc ggtcaaaggc
pharinetcdlycansia dghiaceiaiilableaagaccacgec caagct cacc
gt ggacaaga gcat gaggct ctgcacaacc a sT25. t xt

In VipgiRytonyy Daplesomoetfdipsaldeangans Golon Mast Kielly in Monkey With
gltgggﬁﬂgﬁ; C @acccct ga.tcaactggta agtaccagag .

SRa ggcaaggaac at ct ccaa gggat gagct gcgacat cgc
Ct CHORIEA! mdGA00 MIGCAPREGALEHHER anl 31U mase are localized
actctactcc catctgcaac atctigtgac gtcagtcttc .

prinyafily Ae ugesat Begenigh as e &8t Syatype has been

detdAGFRARINE S SIRHRAevad bR Q8 Ganh gﬁﬁb’iﬁs suggesting
gcaggggaac gaagagcctc -54Q 600 660 720 780 gép 890
posyibly algmtiyoadivatamotime callsdp thisonditiony Thegast cllifSiy

exprésiih ?b&ﬁlﬁryﬁ)@fi’ﬁg 2n @yt 8 AHQBd10taARIAI soitOBPthéseBbues and
As rp Thr Trp Arg Val Phe s Le ta Al a val a

sivfpdy e besn ess90iAied vrlhscleppter saypbes Hpros Fopgfiops: Honoe

botR&ubp¥s Kh@d Rptesétat thh Ylimbdtarg@BT60a c-Kit inhibitor in diseases

_involving mucosal and connective tissues (eg. IPF, SSc, asthma, RA and IBD) . The

therapeutic would also need to be highly potent, efficacious and have a good volume of -

" distribution and PK since mast cells are generally long-lived and are tissue-resident.

Moreover mast cells are largely auiescent until activated to degranulate and de novo
synthesize mediators where they then play a key role in the inflammatory TESpONSE.

_ The aims for the in vivo studies were to demonstrate depleﬁon of basal mucosal
and connective tissue mast cells such as present in the lung and colon énd to determine
effects on hematopoiesis and effects on precursor cells as well as an impact on
erythropoiesis, melanogenesis and spermatogenesis (therefore utility in male
contraception) following sustained and high fractional inhibition of c-Kit. The SR-1
monoclonal antibody was selected based on its equivalent functional potency at human -
and monkey c-Kit in the CD34+ bone marrow cell CFU assay (inhibition at 1.0 ug/mL),
and its monkey PK.. a

SR-1 was administered at doses ranging from 3 mg/Kg to 30 mg/Kg once
weekly for 4 weeks. In time course stidies, basal colon mast cells were shown to be
maximally depleted after 2 doses by ﬁay 14 (Cyrougn >800-fold the cell IC50), and thus
day 14 was chosen as the time point to determine the pharmacologiéal activity of c-Kit
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Pro Ay Ala Ser Val Lys val Ser Cys Lys Ala Ser Ay
- Tyr Thr Phe 354045 Thr Ser Tyr Asn Met His Trp Val
Arg Gn Ala Pro Ay Gn Ay Leu 505560 Au Trp Met
Ay Val Ile Tyr Ser Ay Asn Gy Asp Thr Ser Tyr Asn
WGSHOTSS0 G n Lys Phe Lys Gy Arg val Thr | |RCTT¥R2Z00X/050155
AS Lys Ser Tilt' Ser 859095 Thr Ala Tyr Met Qu Leu
Ser Ser Leu Arg Ser G Il Asp Thr- Ala Val 100105110
Page 3 A-1126-W-PCT. ST25.txt -TyrTyr cys Ala Arg
Gu Arg Asp Thr Arg Phe-@y Asn Trp Ay-Gn 115120125
Ay Thr Leu val Thr val ser Ser Ala Ser Thr Lys Ay
Pro Ser val 130135140 Phe Pro Leu Ala Pro Ser Ser Lys
Ser Thr ser Ay Gy Thr "APa Al a 145150155160 Leu Gy
anth@mS slfsecl)Jn g/a%lﬂ c|5 on [ﬁgseceﬁ/s ol;:] Srag{lgalgeasyo Pr}?asg/lall:luh;lrglgars\r/ Ianlast cells

were evaluated on day 28 at the time of necropsy and the termination of the study.

At 2 3.0 mg/Kg dose of SR-1.administered once weekly, depletion of basal lung
mast cells was observed at a Cygugn PK Ievel of >200-fold the UT-7 cellular IC50. The
effects of lower doses of SR-1 on basal colon and lung mast cells, melanogenesis and

spermatogenesis were not evaluated.

However, a lower dose study with hSR-1 algG1 was performed at 0.3, 1.0 and
3.0 mg/Kg. The day 14 Cygugn levels were >200, >2000, and >8000-fold the cell IC50
and these Cyougn levels corresponded to no efﬁcaéy, near half-depletion (69%), and near-
fult depletion (96%) of basal colon mast cells (summanzed in Table 1). The exposure,
celt potency and effect relationship for hSR-1 algG1 is in correspondence with SR-1

findings reported.

In Vivo Efficacy of SR«l and hSR-1 aIGgl in the Wound I"harmacodynam:c Model
of Mast Cell Expansmn in Monkey

Damage to the skin is followed by a robust mﬂammatory response, in which first
neutrophils and then macrophages and mast cells emigrate from nearby tissues and from
thie circulation, granulation and, re-epithelialization of tissues, and fibroblast associated
contraction of underlying wound connective tissues (Diegelmann RF, et al., Front.
Biosci. 2004, Jan 1;9:283-9). Cutaneous wound injury is a model to study mechanisms

that may be relevant in fibrosis since many of the cell types involved are associated with

 this disease. Moreover, it has been reported in humans to be coupled with a rise in

fibroblast derived SCF and acti‘vation,and increased densities of mast cells (Trautmann
A, et al, J. Pathol. 2000, Jan;190(1):100-6). Following cutaneous wound injury in

monkey, mast cell numbers increase in a time-dependent manner with a plateau that is

reached 14-days post-wounding, which is comparable to the human p_aradi'gm.
Doses 0f0.3, 1 or3 mg/Kg of SR-1 admlmstcred once weekly led to near

maximal inhibition of wound activated expansion of mast cells on day 14 (Figure 1).

Maximal inhibition is defined as the ability to block 100% the increase in mast cells
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165170175 "TrO- Asn ser Ay Ala Leu Thr Ser dy Val
His Thr Phe Pro Ala val 180185190 Leu G n Ser ser Gy
Lets Tyr ser Leu Ser Ser val Val Thr val Pro
195200205 Ser ser ser Leu Ay Thr dn Thr Tyr Ile Cys
wdsn7vabi7Asn H s Lys 210215220 Pro Ser M THRCIYS0074I0155
Asp Lys Lys Val GQu Pro Lys Ser Cys Asp 225230235240
Lys Thr H's Thr cys Pro Pro Cys Pro Ala Pro G u Leu
Leu Ay Ay 245250255 Pro Ser val Phe Leu Phe Pro Pro
Lys Pro Lys Asp Thr Leu net Tie 260265270 Ser Arg Thr
Pro u Val Thr Cys Val Val Val Asp Val Ser Hs Qu
275280285 Asp Pro A u val Lys Phe Asn Trp Tyr Val Asp
Ay Val du val H's 290285300 Asn Ala Lys Thr Lys Pro

Arg Gu Qu @n,T Thr Tyr .Arg 305310315320
TR MR R TAC LIS [T ¢ st

. wadSSN{dH ¥heTYB-7 IC50 on Day-14 (Table 2). By 3 wee_ks, serum levels were about - '

2-fold the UT-7 IC50, and at this exposure only partial inhibition was observed (Figl).
At 3 weeks, maximal efficacy was still observed for both the 1-and 3 mg/Kg cohorts
where serum Cyrough levels were sustained at >200-fold the IC50. These studies suggest

thata sustained Chrough exposure of >7-fold the IC50 concentration is likely required for
maximal inhibition of wound-expanded mast cells.

Doses of 0.3, 1.0 and 3.0 mg/Kg of hSR-1 algG1 were evaluated based on the

. maximal efficacy shown for SR-1 in this model. At the lowest dose tested (0.3 mg/Kg),
maximal inhibition of wound-induced expansion of mast cells was observed within2

weeks. Serum Cuougn levels at this ime was >200-fold the UT-7 IC50 (Table 2).

_ Table 2 summarizes the PD/PK effects of SR-1 and hSR-1 alGgl in the wound
PD model. ' | ' '

‘Inhibition of
activated Depletion of]
UT-7 IC50 Cuough ~ Fold UT-7 skin mast basal colon
drug {(ng/ml Dose (ng/ml) IC50 - cells mast cells |
SR-1 356 0.3 mg/kg 30 8 >95% ND
1.0mgkg 994 276 >80% ND
30mgkeg 1873 520 >80% ND
hSR-1algGl 45 03mgkg 910 >200 >95%  No effect

1.0mg/kg 12,400 >2000 >95% >65%

3.0mgkg 44,500  >7000  >95%  >95%

Aﬂ incisional wound was made followed by punch bidpsy up to day 21 in human
(left) or 'non-hu‘man primate (right) (Figure 2). Mast cells and/or SCF expressing
fibroblasts were revealed by chromogenic stain or IHC respectively. In human, the
expression of SCF rises and returns to baseline and is temporally followed by a transient
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325330335 A u Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu
Pro Ala Pro Ile du 340345350 Lys Thr Ile ser Lys Al a
Lys Ay Gn Pro Arg Gu Pro @n val Tyr 355360365

370 Thr Cys Leu Val Lys Gy Phe Tyr Pro Ser Asp lle

wdb@7Vab17d u Trp 385390395400 G u Ser Asn GRCTGESA00RIOLISS

A u Asn Asn Tyr Lys Thr Thr Pro Pro val 405410415 Leu
Asp Ser Asp Gy Ser Phe Phe Leu Tyr Ser Lys Leu Thr

Val Asp 420425430 Lys Ser Arg Trp Gn Gn Ay Asn Val
Phe Ser Cys ser Val Net Hi s 435440445 A u Ala Leu H' S
Asn Hi'S Tyr Thr G n Lys Ser Leu Ser Leu ser Pro

450455460 Gy Lys 465 <210> 5 -<211> 1389
-58-

rise in mast cell numbers during normal wound healing. Similar mast cell response to.

“wounding is observed in monkey. During fibrosis and ‘aberrant wound healing, SCF ™

- expression and mast cells numbers remain elevated (Figure 2).

Hematopoiesis and melanogenesis

Mouse géneﬁcs sﬁow that c-Kit plays a role in hematopoiesis during embryonic
development, but in human heterozygous inactivating and/or loss-of-fumction c-Kit
" mutations in Plebald subjects have not been lmked to hematological abnormalities. SCF
and c-Kit are important in human hematopmesxs since SCF is used in combination with
G-CSF for hematopoietic stem cell mobilization. Moreover, the multi-kinase inhibitor

* Gleevec which target primarily BCR-ABL;_PDGFR and c-Kit has as its primary

phérmacological effect myelosuppression, and severe grade 3-4 anemias and
thrombocytopenias have been reported in GIST patients (Hensley ML, et al., Semin.
Hematol. 2003, Apr; 40(2 Suppl 2):21-5)." o '

~ Mouse genetics indicate that ¢-Kit plays a role in the migration of melanoblasts
from the neural crest during embroyogenesis, and this role is supported in human |
Piebaldism. Gleevec has been reported to cause -“banding"" depigmentation in the hair in
a minor number of GIST patients but this has not been a consistent finding and L
hyperpigmentation has also been n:ported.' The contribution of other kinases such as
PDGF can not be excluded. Studies in mice with multi-kinase inhibitors and a c-Kit
antibody show that inhibition of hair ﬁigmenﬁtion is fully reversible suggesting that c-
Kit inhibition affects melanocyte function and not survival in tt_le post-natal setting
(Moss et al, 2003). | | '

SR-1 was used in dose-ranging studies from 3 to 30 mg/Kg adnﬁnistered once
weekly for 4 weeks to determine the exposures required to inhjbit hematopoiesis, -
spermatogenesw and active melanogene51s A full blood panel including cell '
differentials was performed on blood samples taken at bascline, day 4, 7, 14, 21 and 28
after the start of the study. Analysis of freshly isolated blood samples was performed at
the Queen Elizabeth Hospital Clinical Hematology lab, Barbados.
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<212> DNA <213> Honp sapi ens <400> 5 atggactgga
gtgcagctgg tgcaaggctt ggacaagggc cagaagttca
gagct gagca actcgttttg ggcccatcgg ctgggctgcec
gctctgacca ctcagcagcg gtagatcaca gagtgcccac
w@2mrcoaagg gt gagccacg aat gccaaga Ct caCCgtt gPCT/US2007/010155

cct ggagggt tgcagtctgg ctggatacac ttgagtggat
aaggcagggt gcctgagatc gtaactgggg tcttccccct

t ggt caagga gcggcgt gca tggtgaccgt agcccagcaa -

cgt gcccagc acaccctcat aagaccccga caaagccacg
tgcaccagga cttctgcttg ggctgaggtg cttcaccagt
gggagttatt caccattacc tgaggacacg ccaagggact
ggcgecect gc ctacttcccec caccttccca gecctccage

__caccaaggt ga%fl%gg%t gg Igat ct CCﬁg%a%gt CC tt gndbasehne values -

was?(ﬁﬁ%?&(‘dﬁtﬁl giﬂﬂﬁﬁﬁ@@ pﬁﬁﬁﬁﬁi‘ﬁixﬂl}z&tt‘r@gﬂi@e@ were rion-
a :
" @@ga@ggaa a, %gat aC C%gﬁaaat Cac%ggﬁaéiosingstaﬂed. At

the hfg%& dBECRsted, 130G HPEaPngaReddy baa ongkstaxgbgre levels of >

L A6T-1 QoS0 R aEaCay (LRt SEr Hsint effct on
hen%ﬂ@ﬁbﬂ%ﬂ&rﬁeﬁ&ﬁ %@K‘@hﬁ&ﬁﬁi b}gbmgnﬁrggmhxg@pgbologwal analysis

shopim e pred e PSR Bl SR A8 Sand BfRectdn of

CDU i Tpdsapaaicahibpagtic sranidl)s SizapspauiodinB6dundant pathways for

ctccac : . !
hematopo?es?saig %Ln‘rezgﬁ-ican green monkey NHP species. The effect of 3-30 mpk

" administered once weekly for 4 weeks on melanogenesisﬁ was also examined since there

may be utility in melanoma. To assess the effects on activated melanocytes which may

better reflect a disease state hair was depilated to activate melanogenesis. The normal

‘hair color of the coat was not visibly aﬂ“ected in any cohort. However inhibition of hair
plgmentatlon to variable degrees was observed in newly regrown hair in monkeys

receiving the 30 mg/Kg dose. No effect was observed in the 10 mg/Kg cohort
suggesting that the no effect dose is between 10-30 mg/Kg. In the 10 mg/Kg cohort,
SR-1 exposures were > 8000-fold the UT-7 IC50. Maximal efficacy for mast cell -
depletion was achieved at >7- fold the UT-7 IC50. These data suggests that c-Kit
inhibition affects melanocyte functlon, a.nd that higher doses/exposures may be needed
to block in diseases characterized by excessive melanocyte activity.

Spermatogenesis

Mouse studies have shown that c-Kit is important for the maintenance and
proliferation of differentiated c-kit receptor-positive spermatogonia but not for the
initial step of spermatogonial cell differentiation. Both male and female Piebald
subjects that are heterozygote for an inactive c-Kit receptor allele, are fertilc suggesting
that this degrec of c-Kit inactivation, does not appear to affect pnmordlal germ cell

' development, spermatogenesm or oogenesm

SR-1 showed dosc-dependent inhibition of spermatogenesis from 0.3-30 mg/Kg.
The 0.3 mg/Kg once weekly dose is less than the maximal effect observed at the higher
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cacagcggcc480 gaactcaggc540 actctactcc600
cacctgcaac660 atgttgtgtc720 cttcccccca780
ggt ggt ggac840 ggaggt gcat 900 ggt cagcgt c960 ggt ct ccaac

1020 A-1126-W)-PCT. ST25.t xt
WO 9RgaBaeC C

ccacaggt gt
ccaagaacca
ctaccccagc
cagccggaga
act ccgacgg

at ct ccaaaa
acaccct gcc
ggt cagcctg
gacat cgccg
acaact acaa
ctccttcttc

aaaggcctcc cagcccccat
ccaaagggca gccccgagaarCipsoo7/010155
cccatcccgg gaggagatga

1141 acttgcctgg tcaaaggctt

t ggagt ggga gagcaat ggg 1201
gaccacacct cccatgctgg

-60-

doses, and lower dose ranging stu&ies are required to define the ED50. The exposures

" achieved: aré 7-fold the'UT-7 IC50 which is the exposure required for maximal efficacy

in the wound model.of mast cell expansion. PK extrapolation suggested that the
antibody may likely clear 1 monl:h after the last dose, but 9 months was selected asa
conservative time point to assess recovery. Normal spermatogenesis was found in all
dosed animals at 9 months demonstrating that use of a hSR-1 algG1-like molecule is
useful as a male contraceptive. '

Summary

Humanized anti-c-Kit aglycosylated IsG1 (hSR-1 algG1) antibody is a highly
potent and specific antibody that is neutralizing in all cell based assays tested using
‘proximal and distal read-outs of c-Kit s:gnalmg Intrmmcally it does not mediate c-Kit
receptor mternallzatlon or phosphorylatlon as reported for the parent murine
monoclonal SR-1 antibody. The selectlon of the aglycosylated IgG1 isotype over
hurnanized IeG1, IgG2 and IgG4 1sotypes would not have been predicted based on
standard approaches hSR-1 algG1 was chosen empmcally via novel expenmentatmn
to show that it exhibited the appropriate pharmacological charactensﬁcs at the
membrane c-Kit receptor, avoid agonist activity at c-Kit and on mast cells, lackmg
effector function and cell killing through bystander effects. This antibody showed good
s.c. bioavailability and half-life, nonlinear PK and saturable target-mediated antibody
elimination and mast cell depletion in monkcys. These data would predict a suitable
human efficacious mast cell depleting dose. '

The minimal efficacious dose of the parent mouse SR—I monoclonal in the
monkey wound PD model is < 0.3 mg/Kg (Ciouen > 7-fold the cell IC50), and at slightly
higher exposure (Cuougn > 800-fold the cell IC50) was efficacious as well in depleting
basal skin, colon and lung mast cells. Similarly, exposure levels greater than >80600-
fold the cell IC50 is required before qualitative impacts on hair pigmentation in newly
regrown hair can be observed. Inhibition of hair pigmentation in newly growing hair
has been reported with multi-kinase inhibitors and a c-Kit antibody in rodent and the

hSR-1 algG1 may have utility in diseases associated with excessive melanocyte activity.
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1261 ctctacagca agctcaccgt ggacaagagc aggt ggcagc
aggggaacgt cttctcatgc 132( tccgtgatgc atgaggctct
.gcacaaccac tacacgcaga agagcctctc cctgtctccg 1381
ggtaaatga 138" <210> 6 .411> 462 PRT Honp sapi ens

WeAQORBI7Met Asp Trp 1 Thr Trp Arg 5 Val PheP@yBS2p¢(910155
Leu 10 Ala Val Ala Pro Gy 15 ,

-6l -

The effect is reversible upon cessation of treatment. A sub-maximal effect on inhibition

‘of spermatogencsis was shown at levels >7-fold the cell ICSO, the exposure that

conferred maximal efficacy in the wound PD model.

All of the above Us. patents, U.S. faatent application publi¢ations, U.S. patent
applications, foreign patents, foreign patent applications and non patent publications
referred to in this speciﬁcation and/or listed in the Application Data Sheet, are
incorporated herein by i-efefenoe, in their entirety. '

| qum the foregoing it will be appreciated that, although specific embodiments of
the invention have been described herein for purposes of illustration, various ‘
modiﬁcationé may be made without deviating from the spirit and scope of the invention.
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‘Ala Hs ser Gn val Gn Leu val Gn Ser Ay Ala Qu
val Lys Lys 202530 Pro Gy Ala Ser Val Lys Val Ser
Cys Lys Ala Ser Ay Tyr Thr Phe 354045 Thr Ser Tyr
Asn Met H's Trp Val Arg Gn Ala Pro Ay Gn Ay Leu
505560 Gu Trp Met Gy Val Ile Tyr Ser Ay Asn Gy
Asp Thr Ser Tyr Asn 65704380 G n Lys Phe Lys Ay Arg
Val Thr Ile Thr Ala Asp Lys ser Thr ser 859095 Thr
Ala Tyr met Gu Leu Ser Ser Leu Arg Ser Gu AsO Thr

Al a Val 100105110 Tyr T¢hiflys Ala Arg Gu Arg Asp Thr
Arg Phe Gly Asn Trp Ay Gn 115120125 Ay Thr Leu Val.

A g saens o el oo iy o i BLyE olapie B Rl id,

(EieﬁceSﬁﬂeaI{UO %h@en’eslca 14 AR 1HAA6 2di6 @equew;e@wfo@m SBQ IVANO: 2,
Asp Tyr Phe . Pro Qu Pro val’ Y, ser
and (11) an amino acid sequence at least 90 % ldentica to the ammo acid sequence set

forth in SEQ ID NO: 4.

The binding agent of claim 1, wherein said binding agent comprises an amino acid
sequence 95 % or more identical to the variable region amino acid sequence set forth in
SEQ ID NO: 2, or comprises an amino acid sequence 98 % or more identical to the -

variable region amino acid sequence set forth in SEQ ID NO: 2.

The binding agent of claim 1 or claim 2, wherein said binding agent comprises an amino
acid sequence 95 % or more identical to the variable region amino acid sequence set forth .
in SEQ ID NO: 4, or comprises an amino acid sequence 98 % or more identical to the

variable region amino acid scqlience set forth in SEQIDNO: 4.

The binding agent of claim 1-3, wherein said binding agent comprises the amino acid

sequence set forth in SEQ ID NO: 4.

The binding agent of claim 1-4, wherein said binding agent comprises the amino acid
sequence set forth in SEQ ID NG: 2. -

The binding agent of claims 1-3, having at least one conservative amino acid substitution
in the complementarity determining region, wheremn the binding agent affinity to c-Kit is

maintained.

The binding agent of claim 6, wherein there is one conservative amino acid substitution.

The binding agenﬁ of anyone of claims 1-7 that exhibits an avidity kd for ¢-Kit of lower

than 107, as determined by surface Plasmon resonance analysis.

The binding agent of anyone of claims 1-8, wherein the binding agent is an antibody.
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1. -

12.

14.

15.

16.

17,

18.

19.

20.

165170175 Trp Asn ser Ay Ala Leu Thr ser Gy Val H's
Thr Phe Pro Ala val Page 6 A-1126-wo-PcT.5T25.t xt
180185190 Leu G n Ser Ser Gy Leu Tyr Ser Leu Ser Ser
“Val. val Thr val Pro 195200205 Ser Ser Asn Phe Gy Thr
G n Thr Tyr Thr Cys Asn Val Asp H's Lys 210215220 Pro
Ser Asn Thr Lys Val Asp lgss. Thr Val dJu Arg Lys cys -
Cys Val 225230235240 A u cys Pro Pro cys Pro Ala Pro
Pro Val Ala Ay Pro ser Val Phe 245250255 Leu Phe
APERQIHEEP cabmpnﬁﬁgwthlemmﬂd&qudneu séyifbrtt ineSEERID WOg 4 Bhd the
Pro 260265270 . u_val r s, val val Val Asp val Ser
anpipg agifl gequspeeReEb C@huﬂ\%ﬂ@ﬂgés%)zgs G n he Asn Trp Tyr
Val Asp Ay Val Qu Val Hs Asn Ala Lys Thr 290295300 -

A nucleic acid encoding an amino acid sequence at least 80 % identical to the amino acid
sequence set forth in SEQ ID NO: 2 and a nucleic acid encoding an amino acid sequence
at least 80 % identical to the amino acid sequence set forth in SEQ ID NO: 4 wherein the

nucleic acids encode a specific binding agent that binds c-Kit.

A nucleic acid comprising a nucleic acid sequence at least 90 % identical to the nucleic

acid set forth in SEQ IDNO: landa nucleic acid comprising a nucleic acid sequence at

Jeast 90 % identical to the nucleic sequence set forth in SEQ ID NO: 3.

A vector comprising the nucleic acid of any of claims 11-12. '

A host cell comprising the vector of claim 13.

A method of producing a specific c-Kit binding agent comprising culturing a host cell of
claim 14 such that the nucleic acid is expressed to produce the specific binding agent,
optionally further comprising the step of recovering the specific binding agent from the

host cell culture.

Use of the antibody of claim 9 or 10 in the preparation of a medicament for reducing or
treating fibrosis, inflammation, autoimmunity, or cancer related c-Kit diseases or

disorders.

The use of claim 16, wherein the disorder or disease is fibrosis.

The use of claim 16, wherein the antibody is selected from the group consisting of a

human anﬁbody, a humnanized antibody, a single chain antibody, or an antibody fragrheni.
The use of claim 18, wherein the antibody further comprises an Fc domain.

The use of claim 17, wherein the fibrotic disorder is selected from the group consisting of

scleroderma, interstitial lung disease, idiopathic pulmonary fibrosis, fibrosis arising from



21.

22.

Lys Pro Aro Gu Qu G n Phe Asn Ser Thr Phe Arg Val
val ser val 305310315320 Leu Thr Val val H's G n Asp
Trp Lea Asn Ay Lys Au Tyr Lys cys 325330335 Lys val
Ser Asn Lys Gy Leu Pro Ala Pro Ile Qu Lys Thr Ile
Ser 340345350 Lys Thr Lys Ay An Pro Arg Gu Pro dn_
Val Tyr Thr Lea Pro Pro 355360365 Ser Arg Gu G u net
Thr Lys Asn G n Val ser Leu Thr Cys Leu val 370375380.
Lys Ay Phe Tyr Pro Ser Asp Ile Ala Val du Trp Qu
cheéfic ARl ¥ 08 85RANBBR4ARMcE fibrBie, ot fibAS afisiag Fiom wysnd -
Thr Thr-Pro Pro met Lets Asp Ser Asp 405410415 Ay
hegling.phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys ser
Arg Trp 420425430 Gn A n dy Asn Val Phe ser cys Ser

TR se BBLiat 50, Gidinbhitark&R fiftiRr ARAAMAPsBaftPantagonist to a' 7
profibrotic cyvtokine, wherein the cytokirie is selected from transforming growth facior B
(TGF-B), interleukin-4 (IL-4), interleukin-5 (IL-5), interleukin-9 (JL-9), interlevkin-13
(IL-13), granulocyte/macrophage-colony stimulating factor (GM-CSF), tumor necrosis

. fagtor alpha (TNF-u), interleukin-1 beta (IL-8), connective tissue growth factor (CTGF),

interleukin-6 (IL-6), oncostatin M (OSM), platelet derived growth factor (PDGF),
monocyte chemotactic protein 1 (CCL2/MCP-1), and pulmonary and activation-regulated
chemokine (CCL18/P ARC).

A phamiaceuticél composition for reducing or preventing fibrosis in a subject suffering

- from a fibrotic disorder cemprising a therapeutically effective amount of a composition

according to any of claims 1-10.



A-1126- WO PCT. 5T25. txt Asn His Tyr Thr G n Lys Ser

Leu Ser

Leu ser

Pro Ay Lys 450455460 <210> 7 <211>

717 <212> DNA <213> Honp sapi ens
aacattgtgt atatcctgca cagcagaaac

cct gt ggagg
aat ggcgt cc
t gacccaat ¢
ct gat gat gc
t gaacagttg
<110% C pxgert tTat .

<120£ 9

<130t»t g’géllgﬁ-gt) F4Tt t at ggca
<150L AGhPLAgC aaacgggctg
<151ga(‘zageanag4 gaacgacat a
agggct atagttttat

160 ggtaatga at gct gcacc
<170ac aFgtenchavasdytBald ac

<210> 1
«211> 717
“< 213> Homo

<400> 1
atggtgttgc

gacatcgtga
atcaactgca
cagcagaaac
ggggtccctg
agcetgcagg
acgttcggag
atcttcccge
aataacttct
ggtaatfccc
égcaccctga
aéccatcagg
<210> 2

<211> 238
<212> PRT
<213> Homo
<400> 2

Mer val Leu

1

Gly Ala Tyr

val Ser Leu
35

val Asp 1le
50

acgttcggag atcttcccac
agcaccctca actcacaaga
gagccagt ga
gggggagg
cgt t gacc a catcaac

aagt gt t gat acccaaactc

{EﬁﬁcQEEG%%HH&hQCagttaaca

cag ggacgagtat acccattgtc

sapiens

agacccaggt

tgacccagic

gagccagtga

caggacagcc
accgattcag
ctgaagatgt
gtgggaccaa
catctgatga

atcccagaga

aggagagtgt

cgctgageaa

gcctgagetc

sapiens

cttcatttct
tccagactee

aagtgttgat

tcctaagetg

tggcagcggg
ggcagtttat
ggfggaaata

gcagttgaaa

ggccaaagta

cacagagcag

agcagactac

gcccgtcaca

mngm-mnvﬂ Phe

Gly Asp Ile val Met
20

Gly Glu Arg Ala Thr
Y g. 40

Tyr Gly Asn ?gr pPhe

ctcatctatc
t ct ggaggt g
aagagcttca
ttgcatccaa
cct cagt cgt
acaggaat ga

crgttgctct
ctggctgtgt
atttatgoca
ctcatttacc
tctgggacag
tactgtcage
aaacgtacgog
tctggaactg
cagtggaagg
gacagcaagg
gagaaacaca

aagagcttca

Ile Ser Leuy
10

Thr Gln Ser
25

Ile Asn Cys

-Page 1

<400> 7 atggagacag

ggggtccctg
aacaacttct

acacact cct
ccaggtt cag

g@ggacagég sJéed*taaga

gctatgggtg
tggcagt ggg
catcaatgtc
ctgctgctct
t ct aggacag
aagt ggaaga
gggttccagg
acttcaccct
ttgatggcag
ttccacaggt 60

ggatcictgg
ctctgggega
atagtrrtat
ttgcatccaa
atttcactct
aaaataatga
tggctgeacc
cctctgttgt
tggataacgc
acagcaccta
aagtctacgc

acaggggaga

Leu Leu Trp
Pro Asp Ser
30

Arg Ala Ser

45

Met His Trp Tyr GIn Glin
60

tgcctacgog
gagggccacc
gractggtac
cctagaatct
caccatcage
ggatcegtac
atctgtcttc
gtgcctgctg
ccreccaatcg
Cagcct cagc
ctgcgaagtc
gtgtﬁga_

Ile Ser
15
Leu Ala

Glu Ser

Lys Pro

60
120
180

- 240

300
360
420
480

‘540
600

660
717



gagggccaccl20 gcactggtacl80 cctagaatct 240
caccattgat 300 ggatccgtac360 aactgtatcc420
gtgcttcttg480 tgaacgacaa540 cagcat gagc600
ct gt gaggcc660 gtgttga7l7 <210> 8 <211> 238 <212> PRT
. <213> Hono sapi ens'. dy Ser Thr Ay Asn Ile val Leu
Thr Gn Ser Pro Ala ser Leu Al a
A~-1126-WO-PCT.ST25.tXT

Glu Sser

80

Gly GIn Pro Lys Leu Leu Ile Tyr Leu Ala Ser Asn Leu

Pro
65 :

phe Thr

a5

Gly Ser Gly Thr
a0

Gly val Pro Asp ggg phe Ser Gly ser Asp

Glu val Ala val Tyr Cys

105

Gin Ala Tyr

110

Leu Thr ITe Ser Ser Leu ASp

100

AsSn Pro Thr pPhe Thr val

115

Tyr Gly Gly Lys
120

Gln G1n Asn Glu Asp

Phe . Ph& Pro Pro

140

Ala Ala sar val

135

Ile Arg Thr val Pro
130

- Glu LyS

Leu
160

ser val val Leu

155

Ser Asp Glu GlIn Leu ser Gly Thr Ala Cys
145

val GIn Trp val Asn

170

Phe Pro Glu LyS

165

Asn Asn Tyr Ala Lys

Gln
190

Glu val Thr Glu ser

185

Ala GIn ser Gly Asn Ser GIn Ser ASp

Leu
‘ 180

“Thr Thr Leu Ser Lys Ala

205

Ser Ser Leu

200

'Lys Asp Ser Thr Tyr Ser Leuw
195

val Thr His GIn Gly

220

Asp Tyr Glu val Tyr'A1a'Cys Glu
215

210

LYs His LyS

Thr ser Phe Asn

230

Ser Sser val Arg cys

Pro Glu
235 '

Leu
225

Lys Gly

<210>
<211>
<212>
<213>

<400> 3

3 -

1401

DNA

Hompo sapiens

atggactgga
gtgcagctgg
tgcaaggctt
ggacaagggc
cagaagttca
gagctgagca
actcgttttg
ggcﬁcatcgg

ccrggagggt
tgcagtctgg
Ctggatacac
ttgagtggat
aaggcagggt
gcctgagafc

gtaactggag
rtcttococcect

ctrctgettg
ggctgaggty
cttcaccagt
gggagttatt
caccattacc
tgaggacacg
ccaagggact

ggraccctcc

ctggcagtgg
aagaagcctg
tacaatatgc
tattcaggaa
gctgacaaat
gcogtgtatt
ctggtcaccg

tccaagagca
Page 2

ccccaggtgce
gggcctcagt
actgggrgcg
atggtgatac
ccaccagcac
actgtgcgag.
tectetagtge
Cctctggggg

ccactcccag
gaaggtctcc
ccaggcccct
ttcctacaat
agcctacatg
agagagggat
ctccaccaag

cacagcggcc

60

120

180
240
300
360
420
480



202530 Val Ser Leu Ay Leu Arg Ala Thr Ile Ser Cys
Arg Ala Ser A u Ser 354045 Val Asp Ile Tyr Ay Asn
Ser Phe Met His Trp Tyr Gn Gn Lys Pro 505560 Gy
Gn Pro Pro Lys Leu Leu Ile Tyr Leu Ala Ser Asn Leu
G u Ser 65707580 Gy val Pro Ala Arg Phe Ser Ay Ser
'dy Ser Arg Thr Asp Phe Thr 859095 Leu Thr Ile Asp
Pro val Gu Ala Asp Asp Ala Ala Thr Tyr Tyr cys Page

8 A-1126 -WO PCT. ST25. t Gn G n Asn Asn
Gu Asp Pro Tyr Thr Phé" @9&-&8%/9%1y K 1f_ys, Leu

540

'ctﬂsﬂdii:&l&li&_;]ﬁaugdd etdgtscdrq ghharodsgr AQGaAkatPoaadqUEAgs|
ef'epeiﬁg 59@?&@%@%@§ G r

c acga cgtgca ct {3 §tcctedly Lo d@ldedd 600
9CH9AesR, IYYIN S SV '%/ She’ Leu 145150155160
ctcagcagcg tggtgaccgt gcccerccage agettgggea cccagaccta catctgcaac 660
gtgaatcaca agcccagcaa caccaaggtg gacaagaaag ttgagcccaa atcttgtgac 720
aaaactcaca cafgcccatc gtgcccagea cotgaactcc Tggggggace gtcagtcttc 780
ctcttcccco caaaacccaa ggacaccctc atgatctccc ggacccectga ggtcacatgc 840
gtggtggtgg aEg{gagcca‘cgaagaccct gaggtcaagt tcaadtggta cgtggacggce 900
gtggaggtgc ataatgccaa gaéaaagccg cgggaggagc agtaccagag cacgtaccgt 960
gtggtcagcg tectcaccgt cctgcaccag gactggctga atggcaagga gtacaagtgc 1020
raaggtctéca acaaageccr ¢ccageccco atcgagaaaa ccatctccaa agccaaaggg 1080
cagccecgag aaccacaggt gtacaccctg cccccatcce gggatgagct gaccaagaac 1140
caggtcagct tgacctgect ggtcaaaggé tictatccca gocgacatege cgtggagtgg 1200
gagagcahtg ggcagccgga gaacaactac aagaccacge crcccgrget ggacrccgac 1260
ggctoccttct toctctatag caagctcacc gtgga&aaga gcaggtggca gcaggggaac 1320
grctrcreat gthcgtgat gratgaggct ctgcacaacc actacacgca gaagagcctc 1380
tccctgtcte cgggtaaatg a 1401
<210> 4
211> 466
<212> PRT
<213> Homo sapiens
<400> 4 7 _
Met Asp Trp Thr Trp Arg val phe Cys Leu teu Ala val Ala Pro Gly
1 ' 5 10 15
Ala His ser G1n val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys

20 25 30
pro Gly Ala Ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45
Thr Ser Tyr Asn Met His-Trp val arg GIn Ala Pro Gly Gin Gly Leu
50 35 60
Glu Trp Met Gly val Ile Tyr ser Gly Asn Gly Asp Thr Ser Tyr Asn
65 - 70 75 80
Gln Lys phe Lys Gly Arg val Thr Xle Thr Ala Asp tys Ser Thr Ser
85 . _ 90 95
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val
. 100 105 110

rPage 3



Asn Asn Phe Tyr Pro Lys Asp Ile Asn Val Lys Trp Lys
Ile Asp Ay 165170175 Ser Qu Arg G n Asn @y Val Leu
Asn Ser Trp Thr Asp G n Asp Ser 180185190 Lys Asp Ser
Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp
195200205 A u Tyr Qu Arg His Asn Ser Tyr Thr Cys Qu
Ala Thr H's Lys Thr 210215220 Ser Thr Ser Pro Il e Val
Lys Ser Phe Asn Arg Asn @ u Cys 225230235 <210> 9
<211> 1401 <212> DNA <2135-H@RADVOsBRY-SA35 - =XE00> 9

at gggat gga gttgtatcat gtgcaactgc agcagcctgg
tgGangoeli Aahogel abaarggapadugscs Phgay Trp Gly-GlIn
cagaagt léa aaggcaaggc cgggtcaaca gcct gacdt’c
actcgttttg gtaactgggg gccccatcgg tctatccact '
atlagyat gee vlaggtmaag'ggw cect Aftac Ber g’hggfygt glyaPro ser val
agcagtt cag tgactgtaa 3@cccaccpgg caagé’gcac :
aagccctgtc ctccatgcaa cctcttcttg ggctga ctg ,

at;? Becage AggRIst E?g et dyat $gale’ ggggfdg(c%b& hr Ala Al2
e agggact ggccccigtg ttatttccct caccttccca .

ct cgagcacc caagqt ac atgccca
LeugG y Cys Leu 3%3 gg& Asp r ghé;%g% Glu Pro val Thr val Ser
165 ) . :

175

=#+5‘Ash Ser Gly A1é Leu Thr Ser Gly val His Thr Phe Pro Ala val
180 : 185 : 190

Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro
195 200 205

ser ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys
210 215 , 220

Pro Ser Asn Thr Lys val Asp Lys Lys val Glu Pro rys ser Cys ASp
225 . 230 235 240

tys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly
245 250 255

. pro Ser val phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile
260 265 270

ser Arg Thr Pro Glu Val Thr Cys val val val Asp val Ser His Glu
275 . 280 285

Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val 6lu val His
- 290 295 300 - :

Asn Ala Lys Thr Lys Pro Arg Glu Glu Gla Tyr Glin Ser Thr Tyr Arg
305 310 318 320

val val ser val Leu Thr val Leu His GIn Asp Trp Leu Asn Gly Lys
325 ‘ 330 335

Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro ITe Glu
340 345 -350

Lys Thr Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gln val Tyr
355 360 365

Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln val Ser Leu
Page 4



gt agcaacag
t acaat at gc
gcagacaaat
ctggtcactg

ct acaggt gt
act gggt aaa
cct ccagcac
tctctgcagce
gagccagt ga ccttgacctg
‘tggcccagec agtccatcac
cctaacctct tgggtggacc

gcaggcacct ttcctacaay agccCl ACA g agsmpagggat
caaaacaaca ctcggtgact gaactctgga ctacaccctc

ol 1.019GRC CaspH RO BONEY - GIu Tr
1 SO TSI RETREPRE B S gt ENAT o Top
ccctccccat aaggt caaca acaaagacct tcagtaagag
T SEAGRAYYCRROPFAGHE ALARE GGAlLYACARACRAGEe Pro val
ggaaaacaga ggist cttact tcatgt #3@g agctactcct 415
gttcagtggt tcccggactc cgggtaaatg ggatgaccca
LARRAS RRAGGpCEBYCAE GRE BNRC BEE JYE Cset BtsgLed tThr val Asp
ggt cacaga®0gct aaact ac caaf€t gaga ccacgagg
gat gt ccaga. cat agagagg gact ggat ga at cgagagaa

gt gaagcct g
tatt caggaa
gcggtct att
t gt ggagat a
gct gt cctge
aagaaaattg agcccagagg

Page; 2 _wo-$22c5$Ca% gaagatgtcc

gggcct cagt
at ggt gat ac

act gt gcaag
caact ggctc
agt ct gacct

LyECEEC A axrpaslyaalagady Adrc say®be gsearagesc §61 tval Met His

~aagaaddet g. aaccagt cct
- ctgcacaatc accacacgac
G180 126(HIE32M !!5883
%213> Hono sapi‘ed

Ile Leu Phe Lev val

PR

I'le 15
Gly Lys
465

<210> 5

<211> 1389
<212> DNA
<213> Homo

<400> 5
atguactoga

gtgcagetgg
Tgcaaggctt
ggacaagggc
cagaagttca
gagctgagca
actcgttitg
‘ggcccatcgg
ctgggetgee
gctctgacca
ctcagcagceg
gtagatcaca
gagtgcécac
aaacccaagg
gtgagccacg
aatgccaaga

ctcaccgttg

sap1ens

ccrggagagt
tgcagtctgy
ctggatacac
ttgagtggat
aaggcagggt
gcctgagate
gtaactggyg
tctteccect
tggtcaagga
gcggegtoca
tggtgaccgt
agcccagecaa
c¢gtgcccage
acaccctcat
aagaccccga
caaagccacg

tgcaccagga

crtctgoettyg
ggctgaggtg
cttcaccagt
gggagtratt
caccattacc
tgaggacacg
ccaagggact
ggcgccoctgo
ctécttcccc
cacctteccca
gcccteccage
caccaaggtg
accaéctgtg
gatctccogg
ggtccagtc
ggaggagcag
ctggctgaac

gaaaaga agaac

840 900 960 1020 1080 1140
THOEIn &y T03er1peic 291 LU g8 <D0 >
s <400> 10 net

gt

4

y Trp

Ser cys

Ala Thr Ala Thr Gy

ctggcagtgg
aagaagcctg
tacaatatgc
tattcaggaa
gctgacaaat
gccgtgtatt
crggtcaccg
tccéggagca
gaaccggtga
gctgtcctac
aacttcggca
gacaagacag
gcaggaccgt
acccctgagg
aactggtacg
ttcaacagca

ggcaaggagt

Page 5

cccecaggtgce
gggcctcaét
actgggtgcg
atggtgatac
ccaccagcac
actgtgcgag
tctctagtgc
cctccgagag
cggtgtcgtg
agtcctcagg
cccagaccta
ttgagcgcaa
cagtcttect
tcacgtgcegt
tggacggegt
cgttccgtgt

acaagtgcaa

ccactcccag

gaaggtctec
¢caggcccct
ttcctacaat
agcctacatg
agagagggat

ctccaccaag

cacagcggcc'

gaactcaggc
actctactcc
cacctgcaac
atogttotgtc
Ccttccccceca
ggtggtggac
ggaggtacat
ggtcagcgtc

ggtctccaac

60
120
180
240
300
360
420

480

540
600
660 -
720
780
840
900
960

"1020



1015 vVal His ser An vi fin Leu Gn Gn Pro Gy Al a
G u Leu val Lys Pro Ay Ala ser val Lys net ser Cys
Lys Ala Ser @y Tyr Thr Phe 354045 Thr Ser- Tyr Asn
Met His Trp Val Lys Gn Thr Pro Ay @n Ay Leu
505560 Gu Trp Ile @y Val Ile Tyr Ser Ay Asn Gy
Asp Thr ser Tyr Asn 65707580 G n Lys Phe Lys Ay Lys
Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser 859095 Thr
Ala Tyr met Gn |le Asn aef1zeewo-Phr.sIes.t@tu Asp Ser
Alagghalcc 10105120 chpgadaacc GystAfaRap ¢ragRqpIsp PBASHIAA

Ar .
S B AR ol e

4BBGBEDIOL RRRIRLS @e&c%agcwa&a%ﬂccey‘?g@ 988 Fpfp25age
éad%céﬁH@aSﬁﬂéa!éﬂcaETUac%ﬁéHtc¥OcccﬁtdéEaﬁ MO BYakon T chxdrtC
ctctacagca agctcaccgt ggacaagagc aggtggcage aggggaacgt cttetcatge
tecgtgatge atgaggetct gcacaaccac tacacgcaga agagectctc ccrgretecy

ggtaaatga

<210> 6

.x211> 462

1<212> PRT

“<213> - Homo sapiens

<400=> 6
Met Asp Trp Thr Trp Arg val Phe Cys Leu Leu Ala val Ala Pro Gly
1 5 10 15

Ala His ser GIn val GIn Leu val . Gln ser Gly Ala Glu val Lys Lys
20 _ 25 30

Pro Gly géa ser val Lys val sSr Cys Lys Ala Ser g}y Tyr Thr Phe .
|

Thr Ser Tyr Asn Met His Trp val Arg GIn Ala Pro Gly GIn Gly Leu
50 55 ) 60

Glu Trp met Gly val Ile Tyr Ser Gly Asn Gly Asp Thr Ser Tyr Asn
65 : 70 : 75 80

Glin Lys Phé tys Gly Arg val Thr Ile Thr Ala AsSp Lys Ser Thr Ser
"85 90 95 '

Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val
100 105 110

Tyr Tyr Cys Ala Arg Glu Arg Asp Thr Arg phe Gly Asn Trp Gly GlIn
115 120 125

Gly Thr Leu val Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser val
130 . 135 140 |

Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu ser Thr Ala Ala
145 150 155 160

teu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val Ser
165 170 ‘ ' 175

Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala val
Page 6

108!
114
1201
126
1321
1381
138



145150155160 -Leu-dy.Cys Leu Val Lys Ay Tyr Phe Pro
G u Pro vVal Thr Leu Thr 165170175 Trp Asn Ser dy Ser
Leu Ser Ser Ay Val H's Thr Phe Pro Al a Val 180185190
Leu G n ser Asp Leu Tyr Thr Leu Ser Ser Ser Val - Thr
val Thr Ser 195200205 Ser Thr Trp Pro Ser G n Ser lle
[hr Cyf ﬁzn Xal Ala Hs Pro Ala 210215220 Ser Ser Thr
ys va p Lys Lys Ille G u ro Ar Thr Ile

225230235240 Lys Pro Cys Pr 12 C\?E i’)é% ?S’FQ_QEI‘O ANa -
Pro Asn Leu Leu (Jy (Jy 245250255 Pro Ser Val Phe Ile

Phe Pro Pro val §5
S Bl seE e o e T 5 8D seUatr U Gof e AR
ser Gu Asp 275280285 Asp Pro Asp Val Gn Ile Ser Trp

al 9530
SRR Gl PR T b G

Pro ser Asn Thr Lys Val'Asp Lys Thr val Glu Arg Lys Cys Cys val
225 _ 230 o235 - 240

G1u Cys Pro Pro Cys Pro Ala pro pPro val Ala Gly Pro Ser val Phe
; 245 250 255

_Leu pPhe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Sser Arg Thr Pro
- 260 265 " 270

Glu val Thr cys val val val Asp val ser His Glu Asp Pro Glu val
275 . . 280 . , 285

GIn Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys vhe
290 : - 295 300

Lys Pro Arg Glu Glu GIn Phe Asn Ser Thr Phe Arg val val ser val
305 310 ' . 315 : 320

teu Thr val val His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys
. 325 330 335

Lys val Ser Asn Lys Gly Leu Pro Ala Pro Ile Glu Lys'Thr Ile Ser
340 345 350

Lys Thr Lys Gly ¢in Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro
355 360 365

ser Arg Glu Glu Met Thr Lys Asn GIn val Ser Leu Thr Cys Leu val
370 375 380

Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly
385 : _ 380 395 . 400

GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met Leu Asp Ser Asp
405 410 415

Gly ser phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys ser Arg Trp
420 425 - 430

Gln GIn Gly Asn val Phe ser Cys Ser val Met His Glu Ala Leu His
435 : 440 445

Page 7



305310315320 Val

Asp
val

Val Ser Ala Leu Pro lle Gn Hs Gn
Trp Met Ser Ay Lys 325330335 A u Phe Lys cys Lys
Asn Asn Lys Asp Leu Pro Ala Pro Ile 3 u 340345350

Arg
Gn
Met
val

<21
<21

Thr
val
Thr

Tyr

<21B§ sDNB5440445

<213>

<400> 7
atggagacag

aacattgtgt
atatcctgca
icagcagaaac
“goggtccctg
cctgtggagg
acgttcggag
atcttcccac
aacaacttct
-aatggegtcc
agcacccrea
actcacaaga
<210>
<211>
<212>
<213>
<400> 8

Met Glu Thr
1

8
238
PRT
Homo

Gly ser Thr

val Ser Leu

val Asp Ile
50

Gly GIn

65

Pro

Gly val Pro

teu Thr Iie

Homo sapiens

acacactcct
tgacccaatc
gagccagtga
caggacagce
ccaggticag
ctgatgatgc
gogggaccaa
catccagtga
accccaaaga
tgaacagtrg

cgttgaccaa

catcaacttc

sapiens

Thr
5

ASD

Gly
20

ASN
Gly Leu
Tyr

Gly

Pro Lys

I1e Ser

Thr,

ey

Leu
Ile
Arg
ASn

Leu

Lys Pro Lys @y ser val
355360365 val
Lys -Lys G n val
Thr Asp Phe net Pro Glu As

aon JBER939R09
A-1126- W- PCT. ST25.tXt

he ,Met Tyr Ser
nzirp Val

E30 . &

p4ss va

Lys Leu

gctatgggtg
tccagettct
aagtgttgat
acccaaactc
tggcagtgdg
tgcaacctat
gctggaaata
gcagttaaca
catcaatgtc
gactgatcag
ggacgagtat

acccattgtc

Leu
Leu

val

Thr
40

Ala

ser Phe

55

Ltey Ile

70

Ala Arg

85

Asp Pro

phe

va1.GIu

Ser Gly

Ala

teu Trp

Thr

Met

TYr

‘Asp

Thr

2o b+

405410415 4Bace 11

Arg val

ctgctgctct
ttggctgtgtr

arttatggca

ctcatctatc

tctaggacag
tactgtcagc
aaacgggctg
tctggaggtg
aagtggaaga
gacagcaaag
gaacgacata

aagagcttca

val Leu

16
GIn ser
25

Ile ser Cys

His

Trp

Ala
75

Leu

Gly Ser

90

Ser

ASp ala

Page B

gggrtceagg

ctctaggget
atagttrtat
ttgcatccaa
acttcaccct
aaaataatga

atgctgeace

cctcagtegt

ttgatggcag
acagcaccta
acagctatac

acaggaatga

Leu Leu

Pro Ala

30

Ala
45

Arg

Tyr

Gin
60

Ser Asn

arg Thr

Ala Thr'

Trp
ser
ser
cln
Leu
Asp

Tyr

Arg Ala Pro
Leu Pro Pro Pro Qu Ju dQu
Leu 370375380 Thr

Leu Asp ser Asp Ay Ser Tyr
G u 420425430 Lys Lys
G u Arg Asn Ser Tyr Ser Cys Ser Val

Val

ttccacaggt
gagggccacc
gcactggtac
cctagaatct

caccattgat

ggatccgtac '

aactgtatcc
grgctrctty
tgaacgacaa
cagcatgagc
ctgtgaggee
gtgttga

val Pro
15

teu Ala
Glu ser
Lys Pro
Glu Ser

80

Phe Tﬁr :
95

Tyr Cys

cys net
Gu Trp

Il e T r_val
Géﬁ,uL)Lseu Asn Tyr

60
120

180

240

" 300
360

420
480
540
600
660
717



GQu dy Leu H's Asn H's Hi's Thr Thr

Lys

Ser Phe Ser

Arg Thr Pro 450455460 Ay Lys 465 Page 12

GIn Asn

Gin
- 115

Ile
130

Glu Lys

ser Glu

145

Ser

Asn Asn Phe

ser Giu Arg

LYS ASp

Glu Tyr

210

Ser Thr Ser

225

<210> 9

<211>
<212>
<213>

<400> 9
atgggatgga

gtgcaactgc

DNA

tgcaaggctt
ggacagggce
cagaagtrtca
caaatcaaca
actcgttttg
gceccategg
ctaggatgcco
tccctgtaca
agcagctcag
_gccc#cccgg

aagccctgte

100

Asn Glu

arg Ala

GIn Leu

Tyr Pro

165
Gln
180

Asn

ASp
ASp

Thr

Pro

Ala
135

Ser

150 -

Lys

Gly

ser

Asp

val

Met

A-1126-wWO-PCT.

TYyr
120

Ala

Gly

Ile

Leu

ser

105

Thr Phe
Thr

Pro

Gly Ala

Gly

val

Ser

- 155

val
170

Asn

Asn Ser

185

ser Thr

Lys

Trp

Leu

ST25.1Xt

Gly Gly
125

ser Tle
140

val val

Trp Lys
Thr

Asp

Thr Leu

110

Thr Lys Leu

Phe Pro Pro

Phe Leu

160

Cys
Ile

Gly

Gln
190

Asp Ser

AsSp

ser
195

Glu

Homo

The Tyr

His

Arg

Pro Ile

AsSn

val

200

Ser
215

TYr

Lys Ser

230

1401

sapiens

gtrgtatcat
agcagccetgg
ctggcracac
tggaatggat
aaqgcaagge
gecctgacatc
gtaactyggg
tctatccact
tggtcaaggg
gtggtgtgca
tgactgtaac
caagcagcac

ctccatgcaa

cctcttcttg
ggctgagctg
attraccagt
tggagttatt

cacattgact

tgaggactct

ccaagggact
ggceccctgtyg
ttatrttocce
caccttccca
ctcgagcacc
caaggtggac

argcccagca

Thr

Phe

Cys Glu

AsSn Arg

gtagcaacag
gtgaagccty
Tacaatatgc
tattcaggaa
gcagacaaat
gcggtctatt
ctggtcactg
tgtggagata
gagccagtga
gctgtectge
tggcecagee
aagaaaattg

cctaaccrtct

205

Ala Thr
220

Asn Glu

ctacaggtgt
gggcctcagt
acrgggtaaa
atggtgatac
ccrccageac
actgtgcaag
TCrcrgeage
caactggctc
ccttgaéctg
agtctgacct
agtccatcat
agcccagagy

tgggtggacc

Page 9

Thr

His

cys

LYS

Lys Thr

ccactcccag
gaagatgtcc
gcagacacct
ttcctacaat
agcctacatg
agagagggat
taaaacaaca
ctcggtgact
gaactctgga
cracaccctc
ctgcaatgtg
gcccacaatc

atccgtcttc

60
120
180
240

1300

360
420
480
540
600

660

720
780



atctrccctce
gtggtogryy
gtggaagtac
gtggtcagtg
aaggtcaaca
tcagtaagag
caggtcactc
accaacaacg
ggftcttact
“-agctactect
tcceggactce
10
466
PRT
Homo

10

<210>
<213
<212>
<213>

<400>
‘Met Gly Trp
1 ;

ser

val His

Ala
35

Pro Gly

Thr ser

S0

Tyr

Glu Ile

65

Trp

GIn Lys Phe

Thr Ala Tyr

Tyr Tyr Cys

- 115

Thr
130

Gly Leu

Tyr Pro Leu

caaagatcaa
atgtgagcga
acacagctca
ccctececcat
acaaagacct
ctccacaggt
tgaccrgcat
ggaaaacaga
tcatgtacay
gttcagtogt

cgggtaaatyg

sapiens
ser cys
5

Gin val
20

ser val

Met

Asn

61y val

Ile
Gln

Lys

Ile

A-1126-WO-PCT

ggatgtactc
ggatgaccca
gacacaaacc
ccagcaccag
cccagegoec
atargtcttg
ggtcacagac
gctaaactac
caagctgaga
ccacgagggt

a

Ile Leu

Leu GIn

met ser

40

Trp val

55

Tyr Ser

70

Gly
85

Lys

Met Gln

100
Ala Arg
val Thr

Ala Pro

LysS

Ile

Glu

val

val

Ala Thr

AsSn Ser

AsSp

Arg
120

Ser Ala

135

Cys Gly

Thr

atgatctecc

gatgtccaga_

catagagagg
gactggatga
atcgégagaa
cctcecaccag
ttcatgcctg
aagaacacty
gtggaaaaga

ctgcacaatc

Leu val

pPhe
- 10

GIn
25

Pro Gly

Cys Lys Ala

Lys GIn Thr

Gcly
75

Gly Asn

Thr Ala

90

Leu

Leu'Thr ser

105

Arg Phe

Ala Lys Thr

Asp Thr Thr

LST25.txt
tgagccccat

tcagetggtt
attacaacag
gtggcaagoa
ccatctcaaa
aagaagagat
aagacattta
aaccagtcct
agaactgggt

accacacgac

Ala Thr

Ala Glu
_ 30

Gly
45

ser
ﬁro Gly
AsSp Thr
LYS

Asp

Giu AsSp

Ala

Leu

TYr

Gln

ser

ser

Ser

agtcacatgt

tgtgaacaac

tactctccgg
gttcaaatge
acccaaaggg

gactaagaaa

cgtggagtgg

ggactctgat
ggaaagaaat

taagagcttc

Thr
15

Gly

val Lys

Thr Phe

Gly Leu

ASN

Tyr
80

sSer Ser

95

Ala val

110

Gly Asn

125

Thr Ala

140

Gly

Page 10

Trp

Pro

Ser Ser

Gly GIn

val

ser

val Thr

840
900
960
1020
1080
1140
1200
1260
1320

1380

1401



,  A-1126-WO-PCT.ST25.TXT -

145 150 155 160

_Leu.Gly.Cys Leu val Lys Gly Tyr Phe Pro Glu pPro val Thr Leu Thr
165 170 - 175

Trp Asn Ser Gly Ser Leu Ser Ser Gly val His Thr Phe Pro Ala val
180 185 190

Leu Gln Ser Asp Leu Tyr Thr Leu Ser Ser Ser val Thr val Thr Ser
: 1985 200 205 :

ser Thr Trp Pro Ser Gln Ser Ile Thr Cys Asn val Ala His Pro Ala
210 215 220 |

ser ser Thr Lys val Asp Lys Lys Ile Glu Pro Arg Gly Pro Thr Ile
225 ’ 230 235 240

Lys Pro Cys Pro Pro Cys Lys Cys Pro Ala Pro Asn Leu Leu Gly Gly
: 245 i 250 255

Pra Ser val Phe Ile Phe Pro Pro Lys Ile Lys Asp val Leu Met Ile
260 265 270

ser Leu Ser Pro Tle val Thr Cys Val val val Asp val Ser Glu Asp
275 280 285

Asp Pro Asp val Gln Ile Ser Trp Phe Val Asn Asn val Glu val His
290 . _ 295 300

Thr Ala Gln Thr GIn Thr His Arg Glu Asp Tyr Asn Ser Thr Leu Arg
305 . 310 315 - 320

val val ser Ala Leu Pro Ile Gln His GIn Asp Trp Met Ser Gly Lys
325 , 330 . 335

Glu Phe Lys Cys Lys val Asn Asn Lys Asp Leu Pro Ala Pro Ile Glu
340 345 3590

Arg Thr Ile Ser Lys Pro Lys Gly ser val Arg Ala Pro Gln val Tyr
355 | 360 365

val Leu Pro Pro Pro Glu Glu Glu Met Thr Lys Lys GIn val Thr Leu
370 ) 375 ) "~ 380

Thr Cys Met val Thr Asp Phe Met Pro Glu Asp Ile Tyr val Glu Trp
385 7 390 395 400

Thr Asn Asn Gly Lys Thr G¢Tu Leu Asn Tyr Lys Asn Thr Glu Pro val
405 _ 410 415



o A-1126-WO-PCT.ST25.txt . ,
“Leu ASp Ser Asp Gly Ser Tyr Phe Met Tyr Ser Lys Leu Arg val Glu
: 420 425 - 430

Lys Lys Asn Trp val Glu Arg Asn Ser Tyr Ser Cys Ser val val His
435 430 445

- 'Glu Gly Leu His Asn His His Thr Thr Lys Ser pPhe Ser Arg Thr Pro
450 - 455 -460 ’ )

Gly Lys
465
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