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HUVANI ZED C- KI T ANTI BODY TECHNI CAL FI ELD Thi s
application clains the benefit of U S. Provisiona
wappbiigaii on No. 60/ 794,771, filed April 24, 208fuUs2007/010155
whi ch is hereby incorporated by reference. This
invention relates to conpositions for treating c-Kit
associ ated inflanmatory, fibrotic, autoi nmune and
cancerous di seases and to conpositions containing
humani zed c-Kit anti bodi es. BACKGROUND OF THE
I NVENTI ON Mast cells have been inplicated in the
nmedi ati on of inflanmatory fonditions such as asthm,
rheumatoid arthritis and intlammtory bowel disease

and the role in ZED EIIFANTIBOB YV del y
.recogni zed. Mast cells are increased in nunber in |ung

expl ants from sever e gt ARNICAAS FEREDar € t he maj or
source of clinically relevant inflammatory nediators

SucirhSappRédtivhnldffiaEe béreFit 3f NS Riodisibhal Applidatios No.
Mast _cells are the maj %[éqs,ogrc of pre-fggned TNF in
60/ dabeiled ApHL24, 2400y RSN S Peeby inqogperytefl by geference.

gl ycoprotein that.signals through the cell andg
nenBpigiavetiopariates do compesitiensdon 5§%‘“}ge"c'g5't asoqiated af ¢ er
i 266, Hbrdtickhitoirmtind Bhd cariceivab digaded ahdVRY cdthosstichs
- key_ rol'e in hematopojesis acting both as a positive
condpigingdymenizedrcoKit antibpdiesf t en in synergy with ot her

cyt oki nes. A soluble shed c-Kit receptor may. play a
rol e in regul BAGKGROUNDOF ﬁ@m};&%n
pl uri pot ent hemat opoi etic stem cs,l l.s \/\4’_1] are the . .
pr eMasbedlsthgveheen unRligared ipdhemediation 8 gy pgditions

sudh 2% Bfh R0 rluRRAGE Surth ik bk irtlaiBhatBR/ B0 v RlisethiCaridtht $ole in
mast cell precursors and mature mast cells retain .
all¢rgigtinflampiationfs widely resppnized; | Mast qellp 8t isarassdgn anmbgr in lung

- Ki j Vist.al.,: .
Tts hatl 1 t
expffts frofl vt aftrrics Sd WRothe fr aEE AHRENlly relevan
inflanireatory mediators)suvhsisdeukatienves, dnssaainesind ThY aytokingsh Mast cells
i.pactivatin - Ki mut,ati-00ns,in t W I ocus have
ore BF By o B N gl

fvatrng c-Kit nutations in

man _ar e cja u'th nmast ocyt.osi s. G- Ki Lt
o1 SRS RN T SRS GEb s RS R Seneis Bkoudt e bl pg
mefbranedstodisted tyrosine kinase receptor hereafter defined as c-Kit, and this

signaling pathway plays a key role in hematopoiesis acting both as a positive and

negative regulator, often in synergy with other cytokines. A soluble shed c-Kit receptor
may play arole in reguléting SCF. C-Kit is expressed on pluripotent hematopoietic
stem cells which are the precurors to mature cells belonging to lymphoid and erythroid
lineages. Unlike other hematopoietic cells, mast cell precursors and mature mast cells
retain high-levels of c-Kit expression. Hence SCF signaling via c-Kit is vital for mast
cell development, function, trafficking and survival. It 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. .

c-Kit positive pluripotent hethatopoietic stem cells are precursors to multiple cell

types including mesehqhyma] cells, fibroblasts and mast cells. Fibrotic disease is
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types including mesenchymal cells, fibroblasts and
mast cells. Fibrotic disease ischaracterized in part
whyooenesssi ve fibroblast activity and proliferett/082007/010155
resulting in the extracellular matrix deposition.
C-Kit positive bone marrow pluripotent hematopoietic
stem cells have been reported to be a source of the
fibroblasts and mast cells in fibrotic tissues. Mast
cells can provide a sustained source of inflanmmtory,
angi ogenic, mtogenic and fibrogenic nediators. Mst
cells are functionally and, anatom cally coupled to
fibroblasts and have a direct role in activating

fibroblast G ' ' ' :ne in th
el 32y o B Pt 302G O bR ER Silling e
ext@xélilarehhtixateposition.x Celéis positive hoagthatraw plnripestrirhematopoietic

fibroplasts into ofi brobl ast.s. KEi b ~ [ I .
sterg g1 Pavedesn repRsfin bf A3aties of Bie,fbrob Rk ARk Fasl il ibrotic
tissaéyd both cell types are conponents of the fibrogenic

networ k. Mast cell nunber and mast cell nediators are

si glloiafa;tj @e@l@_fcgt_{ pﬁiv?dﬁ?d ﬁ!itz%iﬁbdﬁlﬁﬁcibﬂfﬁﬂa@hht%i;ngiﬁggﬁhs es
.including idiopathjc pu nar i hrosis and .
mitaEiedt SHLPBREBR PR Measts BetioghEaly %Jeé“aé?‘glcany
coupfddas ftoblAstS RREhSvel £AiREe FITB i adtivalihs fibRsblases. tMast kelis
nouse nodel of scleroderma. An aggr.essive systen c.

incregpehskinptics ard magnitudessf firoblastmaediated contraction,
exnf%‘.gl'h%} 1?158‘51 cfegbgiﬁbﬁ ahit Bgh th@ifori® BibrdbiastsSinfARy8fbroblasts.
e ce

ector In fibrosis. G eevec(tm and others in
Fibtotdasts incturn seicretSSECE e fiurther agtivate pnd expang anasticellsy and brth cell

ki et T o) can target c-Kit
RLSSH %’%&?F{ﬁ’g’ﬁg‘(@% ?f/ltﬂte)lﬁu rg%%n&lr ﬁﬁyé?% a nunber of ot her
ki T . Co i ndi cat ,
B8P Tl L e o g A 45 ol
hurnamfibroticfdi shasts-indlading sdiopathiediulgovanyditsosix (IPF) gndifieleroderma.

.periphera ma have been reported for s
Difkrentalat efiL O RRAS A rkg P i oL bhadeif bEienty and in the
Tslboioaséd noliél dfisskérddenthi| Anfappreshive systeicformmifmasfocytosis may be

di seases associated with c-Kit signaling. Thus, tpere brosi
characterissday sl BRSISBdisHinghatmartealie ficbe effsefarasils forosis.

those that are nore tBotent and sel ective, .and t%gssess

bet Gleevealang oghess in b clags like Butepllare Arultitargetgsl fyrosme kinase
frindifess | Lﬁmage i ; &&MY Oinft SRARBH a nAHRr 8f oth
’“?%‘ﬁgounf"g%g% al so g%g%lv@gl%a%lh% cantly better aef fi cacy0 =
kinases. Jalest kinpseghhibitorsi are indiesteshfor thi ancplosy sSUER- as
| : g X . .
VA 5 8 Pl SRR R ity and
peripheral edema have been reported for Gleevec. Therefore these molecules may not

possess the best benefit to risk profile for chronic treatment of diseases associated with
c-Kit signaling. Thus, there is a need for new therapies and reagents, particularly those
that are more potent and selective, and possess better safety profiles for the treatment of
c-Kit associated inflammatory and fibrotic diseases. Such a compound could also show
significantly better efficacy and safety profiles in oncologic diseases such as myeloid
derived leukemia, diseases associated with c-Kit mutations such as GIST and
mastocytosis, diseases associated with over-expression of c-kit and/or excessive SCF

autocrine activity as in melanoma and various SCLCs. Therapies and reagents targeting
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mast ocytosi s, di seases associated with over-expression
of c-kit and/or excessive SCF autocrine activity as in
wonlanpsw and various SCLCs. Therapi es and r eagenmts2007/010155
targeti nghuman c-Kit and capable of affecting a
t herapeutic benefit w thout significant adverse
effects are currently lacking. : - .. SUWARY OF THE
I NVENTI ON The i nvention provides agents that are
ant agoni sts and neutral antagonists of SCF at the
cell-associated and nenbrane c-Kit receptor; such as
nmonocl onal anti bodies. In 5 nore specific errbodl nment ,
humani zed (non muri ne) nonocl onal anti bodi es that bi nd

c- Ki Ln ye [:
horgante- i Feble € eci el p Bl i ROEH] LEnSR g ARk Saverse
effeamaﬂecmmﬂlysiaqdﬁgce sel ectee-fromthose set forth'in o
SEQ ID NOs 2, 4, and 6. The invention also provides
nucl ei ¢ aci ds encodi ng any of the-preceding antibodies
or specific binding agents. In a relat ed enbodi nent of
the invention, SUMMARY t he
af or ement i oned nuclei ¢ aci d sequences is provided. In
st i The medtiver prowivies agents thatark @stagonists and nentglj antagonists of

SC€ 8%8 el rzl?%)an ed’ %n%mgm%fa%f, %nﬁﬂ %ct%ggthsgﬂﬁgg grggoen%?is(ﬂgln ibodies.
In dlﬁdiel’s’pbmﬁﬁfeﬂﬂmﬂhﬁéni, hin;lammm(mbnemmmea morockmablantibodies that

. sequence SEQ ..l N o e

bin F1lOh FraDYidthy et SR SR N EmPPEAEn i R marigig arodics

O D TR R T
9 9 %4

ID Nw2. d53ad GThe mypionplsp prayidss Suelsin et aPring Ay 6t the

preeua%%%ﬂﬁam%s ok sfy&‘?ﬁ@mnﬁﬁlg%bﬂtss ¢61H9A18RA enfodiéhtbfitke
I n such enbodi nents, the

stuqmen Uectoaﬁrapn%ng Pé}' af thg aforemeptapred nyoleigacid sequepces is
e EE
ol SR8 1 bl TSR ERE byt 1 AT cooisin oy of i
afofenemeinnedknudejc anids for xectdryG usi ng an al ternati ve human

am no_aci t hat it N r

© hettoort asansgimp e kAP Bl hachtl il BN e fubRRE) Y Lmprise
an éihirno%ﬂtﬁehﬁﬁﬁ:eajf SHQ 0o N@:12) 4anrc§u dnanothet efnbodimenh, aBFQf the

I D NQ 4. or 6..However

.aforementloned agents comprise an amino amd sequence that is at least 80%, 81%,

82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96% ,
97%, 98% , 99% or more identical to one or more of the amino acid sequences set forth
in SEQ ID NO: 2, 4 or 6. In such embodiments, the sequence variation relative to SEQ
ID NO: 2, 4 or 6, respectively, may represent, for example, a conservative substitution
of the corresponding framework region of an IgG using an alternative human amino
acid at that position.

In exemplary embodiments, the antibody or specific binding agent that binds c-
Kit comprises an amino acid sequence set forth in SEQ ID NO: 2, 4, or 6. However, it
is contemplated that the antibodies of the invention may be a mixture of IgG antibody
isotypes (for example, a mixture of the IgG1, IgG2, IgG3 or IgG4 subtypes).

Any of the the aforementioned antibodies may be, e.g., a native or mutated IgG
antibody (for example of the IgG1 or IgG3 subtype, or any other IgG subtype). The
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is contenplated that the antibodies of the invention
may be a m xture of 1gG anti body isotypes (for
we@zamptsi7a m xture of the 1gd, 1g&, 19gG3 orpdhte2007/010155
subtypes). Any of the the aforenentioned anti bodies
may be, e.g., a native or nmutated 1gG anti body (for
exanple of the 1gd or 1gG&G subtype, or any other 19gG
subtype). Theaf orenenti oned anti bodi es can exhi bit an
avidity characterized by a k of lower than .1 x 10 , or
lower than 1 x 1(T3, or 1x | g 1x 1(T5, 1x:1(T6, 1x
1(T7, 1x I Ovorl x 10 9, as, determined by surface
pl asnmon resonance (Bl Acore anal ysis). The

to AR AR RN T e higb e o 1

10", ox laber3harot x 107 16r ¥x,10Tx1 £065, ] x10510 %6107, 1x 10, 711 x 107,

10-8 .. or 1.x 10 9, as deterju.ned by, celtular

os desaigted ntSurfags plasmoh 1P SoomBtschARote SR 'y ane

f unghé A mMERIcABE intiodidiccah Wihlbitzeskual aliaghnist4CA0 of lower

| east fonparable to the affinit g potenc f _a _
tha’bér"elfﬂfﬁﬁnfqv}‘f'éﬂaqﬂ1 53832 oy x&Iapr gf‘a:ar egx oﬁi"(r)?é)nt ] X 305 or 1
x 1088 r&ez&ﬁi&atugmdmdr 84494, Bila paiBula# ebodifient thd dffinity and

receptor and_does not activate mast cells which couyld
funpigen! potearnphije sumgnired aatibedshis abkastaompaAERblS 1% e aifity and
potgrg%ﬁ&% ag;ga?edt ORtb6aY.Y P4 Plelfdrfed dfodimert tHeGRSianized

cofrpar e to the parent nurine antibody. Numerous .
antibety exieotanagonist efithe atkeig réagpton ang deesarat actiNabemiasttellxyhich

o 10815 B B SBRAR 04 B i mancgeici

profitethnt isiah pastidomprarabje tdthe phrene memine angbbdyost cel | such

that. th | ei id | t .
nt Nt Briberfods € shp TRt ERE R Spdh PR, Fif exampte, =
mefholRf produeig\ar ifognicntioned alivdyy of spegifid bihdingaizbet ik psdvided

cell, culture hi rel at ed ,enbodi.nment,. an iso]ated,.
comaESin TG OGRS 165t Sl oGt Db IETRRS ot d is expressed
to pTBaRRAnE SnticdY ot @gent Bich MePRddsGRay Mk Béthpridetié 8P of

met hods of using any of the preceding anti bodies %r )
recgyssirigfthe apfibdy Ry ageftrfram thohost gelhpylgire i ¢ pelated gmbodiment, an
i Vi F &1 ' ' ioned AERbA isSHrevided.
isofaidelfibodly G St BRRAGHEDS hoUbohRAtoney MAL A Loprdvidea.
di s@he&nrvention furthee providesgnethodsnfosing any o sheprepridipg-antibodies

| Jaldi ' renPRclK# AoRiated disorder b
o I 5 o R S en P B o
admimistertng mt efféctive amountithasafi Oge ewaiople 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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Figure 3: Humani zed SR-1 isoforns inhibit stemcell
factor (SCF) induced activation of c-Kit and

webisasisent phosphoryl ation via c-Kit. DETAI LEDpcT/US2007/010155
DESCRI PTI ON The rnurine anti-human c-Kit anti body SR-I

Is described in U S Patent No. 5,919,91 1, and U. S.
Pat ent No. 5,489,516, each of which are incorporated
herein by reference. SR 1 showed suitabl e binding
properties to c-kit'and bl ocked SCF-nedi ated receptor
si gnal i ng, however this nolecule did not possess al
the characteristics that would be desired in a human
t herapeutic beyond t he obvi ous i nmunogenicity issues.

Broudy reported t iﬁﬁﬁﬁ@ﬁT e agoni st-1ike
activity that couh@érﬁﬁ% gpﬂrecep or 1nternalization
andrURSRRORIE R IRBbERY SR 1o bAoA U S, Patent N
158'{%1 Qgﬁﬁ ese funct &r}y$ acrtsl vities rendera etnhe o
5,9h9Pet,end U.8sBateritNe 489,51 6asach @fs\shlshme ingprparsited herein by

h
ot R S R RIR S 08, B T Bhca soP mecioed
recgﬁﬁﬁflghdlklgeh@@e\t& dhit mdjmmmm paSseksyalt thechhmattedstiasttbat

oS . Bl B TRR, ST B BRFRAY e

BrduGSr répbitted tB&tSR/-lltpoeé‘esﬁld sont€ dgoaideHikh lasu\ﬁtyotlhﬁmdiﬂtl lead to
functions, In this particular_exa Ie, ﬁ%%gf r&g

recgar inteenalization png phespherydation  CALP Physigl. & dg8(3):345-54.

Thes@ $RttohhCactivitRR $Eddef the ¥RYleBull Fess @aEkHcious dhd 1di€ safe. Though
nethodology to achieve this has not been published,

hurrpization s en@rmcmaws GEF&tPhlilﬁheﬁ gatiealesy a5 thpfbiajggical
acﬁalgtéés ﬁ@Eﬁlg' i REte lg’%t L hgn#igiyo&% 0D 1A dn@dintation of the

ns “of structurally

hunimm’zed SRl angiblodp ddpdngl@ e hy@anframeverkmay lmuraﬁlgmut
mﬁfﬂ?én{e;%;g i edliflkd &'c-Rllnl s Biio gw*éi fyoctiBYE i this Safiftular

] ranemor regi ons prove

exaﬁnpﬂe,dha désa@elq:haﬁhm:oﬂngimh Ipz(!p:d:rlﬁR-Hut nnt thh entiesized “agomstlc”

g\ P RUFE S SABET A B otk puvine.

”I‘héi&ﬁnﬂﬁﬂ}elﬁiaﬂﬂy ﬂ&@ﬁfﬁhg{g ﬂe@ioﬁléK oathezSRA1 Ja{ﬁtllﬁt{dﬁ wéte (ngetted atdo a
nast ce assays ed to c { 0 or ation
unigy¢ gerphmation abihe byman heayy, hglﬁu‘ilgw ¥ y Jifforing 1eG1

andRldBand] l%@&ewﬂlé)ﬂﬁf)ﬁéxﬁgy%ﬁnﬁﬁhﬁ?Ei'nﬁldrhfﬁkﬁfiﬁt%ld-ﬁhl elowever,
since-the aimof a therapeutic s yisto

eached shase ifamaworly éw@mse)rﬁﬂ%é tochave disgvriggssur or s by

bl ocki ng the survival SCE_signal and to, avoid

t
cel The bamgaized SR hin the Jg3g beekarownd proyphin have Sigh affinity for c-
Klt\r,l\gﬁtglh'n‘i’lnﬁplerkeﬂ'tyﬁés W habR&o TR Bloek SCFIABd fafdi redptor

internalization and in cultured mast cell assays led to c-Kit phosphorylation, a survival

L}

signal, and mediated unusual clumping of the cells. These properties are potentially
undesirable since the aim of a therapeutic strategy is to apoptotically deplete mast cells
and precurors by blocking the survival SCF signal and to avoid mast cell activation that
could lead to anaphylactoid reactions in vivo. When the mouse SR-1 CDR regions were
inserted in the human IgG1 framework, affinity and functional potency were also
maintained, but this background is less desirable due to the complement activation and

cell mediated cytotoxicity often found with this isotype of antibody. When the mouse
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inserted in the human 1g@ franmework, affinity and
functional potency were also naintained, but this

whamkgraund is | ess desirable due to the conplBoe0t2007/010155
activation and cell nediated cytotoxicity often found
with this isotype of antibody. Wen the nouseSR-1 CDR
regions were inserted in the human 1 g&4 franmework,
affinity and functional potency were al so mai ntai ned,
hut unexpectedly this nol ecul e showed significant
aggregation upon purification and scal eup.: Thus the
present inventors sought to overcome the deficiencies
in each of these nolecules by creating an anti body

SR DICRERES Here ML Bepem ot E8inepr MR &R Bfbonal

potahdy Werelalsotsintadhedd BlagRrpedtedl9 tids enolécule sHomvedasighificemt
c-Kit receptqr, and ﬁot t he soluble c-Kit receptor
ageregation WpPp BTN I g R how appropriate PD/ PK and
is efficacious for depleting mast cell nd w t.hout
evi dBHT e presraisiveRtprs SQUEHIP AVFROTE i deFiEnmicsdn cach pf these
molRARS bl ictdtinEAR 2Rt EES) thet dks nbt hAR RbflémehtiRtivAtidne hed does
aci d encoding the SR-1 humani zed kappa, |ight chain. |
notATLIYER calbbie Tetanse st AfotEoNEe
poth ABEHE c-Kit receptor, and not the soluble c-Kit receptor. This
AT GAGAGGCCAAAGTACAGT GGAAGGT GGATAACGCCCTCCAATCGGGTA
antiyotiysimaddatsachowy appropriate PD/PK and is efficacious for depleting mast cells

GA (SEQ ID NO 1) Seq

g N N . where the bold face type
HUH' 4 SRl %Léééégﬂ%%.g., CDRI is amno acids 43 to

TepTS ! . D . _
SEng"b%.o' g"l}%qs%ﬁégpgﬁd%‘% Al %‘%{’Q’g‘@ﬁ% gf‘af ff‘i’?g'o“?éds pa

lightRhAl®. 2): 1 MLQTQVFI S LLLW SGAYG DI VMIQSPDS
LAVSLGERAT | NCRASESVD 51 | YGNSEVMHW QQKPGQPPKL

| ATGATER ASNIGAESSAGEP R BGST: B FDFGE T SCATEE COEEPICOVALSEGGACATCGTGA

6 AECRBINERR X G AFTGCETt AT TR ASES R Gh EERBRECAIC ARG IccAGAGCCAGTGA

T

CTEASETRERRBCOR T PARE TR RGHRAFCZ € TeAP P VBRI CCREF FPGTS TCGGACAG

AT EITANDCERACABT@GCRGCMBAGECTSRAEATO TNGE AL TTAT TACTGTCAGCARAATAATGA
GGATCCGTACACGTTCGGAGGTGGGACCAAGGTGGAAATAAAACGTACGGTGGCTGCACCATCTGTCTTC
ATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCT
ATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGT
CACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCARAGCAGACTAC
GAGAAACACARAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAARGAGCTTCA

ACAGGGGAGAGTGTTGA (SEQ ID NO:1)

Seq Id No: 2 is as follows where the bold face type represents the CDR’s (e.g.,
CDRI1 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 ID NO: 2):

1 MVLOTQVFIS LLLWISGAYG DIVMTQSPDS LAVSLGERAT INCRASESVD
51 IYGNSFMHWY QQKPGQPPKI, LIYLASNLES GVPDRFSGSG SGTDFTLTIS
101 SLOAEDVAVY YCQONNEDPY TFGGGTKVEI KRTVAAPSVF IFPPSDEQLK
151 SGTASVVCLL NNFYPREAKV QOWKVDNALQS GNSQESVTEQ DSKDSTYSLS
201 STLTLSKADY EKHKVYACEV THQGLSSPVT KSFNRGEC (SEQ ID NO:2).
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Humani zed SR-1 aglyco-1gd Heavy Chain 5 Seq |IdNo: 3
ATGGACT GGACCTGGAGGGT CTTCTGCT TGCTGGCAGT GGCCCCAGGTGCCCAC
w(J H0TAEGBTEC PCT/US2007/010155
AGCTGGT GCAGT CT GEGGCT GAGGT GAAGAAGCCT GEEECCTCAGTGAAGGTCT
CCTGCAAGCCTTCTGG
GITATTTATTCAGGAAATGGTGATACT TCCTACAATCAGAAGT TCAAAGGCAGG
GICACCATTACCGCTG f\
TGCGAGAGAGAGGGATACTCGTTTTGGTAACT GGGGCCAAGGGACT CTGGTCAC
CGTCTCTAGTGCCTCC
GCTGCCTGGTCAACISACTACTTCCCC,GAACCGGTGACGGTGTCGTCISAACTCAG
GCGCCCTGACCAGCGG
CGT GCACACCT TCCCGGECTGT CCTACAGT CCTCAGGACT CTACT CCCTCAGCAG
CGT GGTGACCGTGCCC '
- ACGA G A R A& appA\ GAECAGEAGOASAESHSEATD NO:
GT GIGGTCAGCGTCCT Hehl SHatais @
2. CATCGCOGT GGAGT GEGAGAGCAAT GGGCAGCOGGAGAACAACTACAAGACCAC
GCCTCCCGTGCTGGAC TAAATGA SEQ ID NO3). The CDR s are
it s ¥Be (e.g., CDR is amno
ac:lds 50 to 54 of SEQIDNO 4, CDR2 is am no acids 69
Seq M6 Hf SEQ | D NO 4, and CDR 3 is amino acids 118 to
125 of SEQ ID NO 4 1 MDWVWRVFCL LAVAPGAHS(%
VQLARESAEERSAQED T@%&g@%@fg%@m ACTCCCAGGTGC
AGAPGEL EAANABYT G CCSCINGRSES $AR SR CRYGHGT C ACAHB FEARMIYT COTGCAAGGCTTCTGG

aTAe SShRAERH c ¥ X ARTERR: TdRIGCOMEEXRE bSO S EASRE GGCTTGAGTGGATGGGA

o PR Ll IR SO cormcose

ACARRIERTISIRRSA AR VAT COR GCIGREPARGSACHBHT OBEREEEPSRAFC CGTGTATTACTG
rcddRBRERIAGE A McSBE PR EET AANRGSE IR A BNV EE 2803 TCTCTAGTGCCTCC

accARVENAKC L KE RIERYCR EYBe MR e T+ n M NGBV K Y SAALEAdE ccTas

351 | ErKTI SKAKG COPREP L PPSRDEL% G%H%%@CCTGACCAGCGG
SCIEGERHTAORGTHTEC SRIPEVE

CO VRS RATCCRE (S CBYRE AC TG CRE R T L RG] COST SAEGRGCETGGTGACCGTGCCT
redaSe At eNecddadderBnt Zrada it deah gl abearyhAChad ABCARCACCARGGTGGACA

el R A LA R RS

ACA@;@@TG’@E@@GM@A@\GCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGG
AGGTGCATAATGCCAAGACARAGCCGCGGGAGGAGCAGTACCAGAGCACGTACCGTGTGGTCAGCGTCCT
CACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCARGGTCTCCAACARAGCCCTCCCA
GCCCCCATCGAGAAAACCATCTCCARAGCCARAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCC
CATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCARAGGCTTCTATCCCAGCGA
CATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGAC
TCCGACGGCTCCTTCTTCCTCTATAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCT
TCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGARGAGCCTCTCCCTGTCTCCGGG
TAAATGA (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 to 125 of SEQ ID NO: 4):
1 MDWTWRVFCL LAVAPGAHSQ VQLVQSGAEV KKPGASVKVS CKASGYTETS

51 YNMHWVRQAP GQGLEWMGVI YSGNGDTSYN QKFKGRVTIT ADKSTSTAYM
101 ELSSLRSEDT AVYYCARERD TRFGNWGQGT LVTVSSASTK GPSVFPLAPS
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CTTCACCAGT TACAATATGCACT GGGT GCGCCAGGCCCCTGGACAAGEGCTTGA
GIGGATGGGAGITATT
WESHTTAGCACAGCCT ACAT GGAGCT GAGCAGCCT GAGAT CT GAGEHCACSH8026 0155
TGTATTACTGTGCGAG
GGCCCATCGGT CTTCCCCCT GECGCCCT GCTCCAGGAGCACCT CCGAGAGCACA
GCGGCCCTEEECTECC
OACCTTCCOAGCTGTCCTAOAGTCCTOAGGACTCTACTCCCTOAGOAGCGTGGT
GACCGT GCCCTCCAGC
AACT TCGGCACCCAGACCTACACCT GCAACGT AGAT CACAAGCCCAGCAACACC
AAGGT GGACAAGACAG
TTGAGCGOAAATGT TGTGICGAGT (ﬁ:OACCGT GCCCAGCACCACCTGIGGECAG

.ZOJCWW%ICN VNHKPSNTKV DKKVEPKSCD KTHTCPPCPA

25 1GAGLIYS HCAAGACTHEACOTCEBAT AT GGACTC
301%@%@&6{&5TYR VVSVLTVLHQ DWLNGKEYKC KVSNKALPAP

o A A TR A A A R ACCAGAAPOTCTTC

4 0IAESHEHENEY GOACRATGACT AL TACCERGARCARTIDES TORCPUOMRACCGGGT A
a5 PARAY{oREE drdpbR: (s&)1aNeenfol lowing is the full length

- am no _aci d _sequence of the SR-1 Ig& heavy chain, and
-%%&—M@E%ggﬁ?ed in bold face type: 1
we R A B B A G e

TGORGRSTCSHRPRFAGTT CRAGISCRETFSHE CAGPCARERES THRFCTRARESCTTCTGGATACAC
cTIMEVESARTKA RSV ACIRARE: A nBRSICSE S AMACCEE MIERY FEEATGGGAGTTATT

T

CCRQEPETHIASEPT AR TSP TSy FEARRE U SR e R T RN GO RT eCane
AGSRECHHIATRPREADGFNSTT RYEIL QARYERIDAL RE KRBV REFCFSRRGTGCCTCCACCARG

ccdta PAR T T c &b Tt SIS SR cREMACHARPPER daEMIdiN@eSt seecTesaeTaee
SN R T
CAQQSEGCEASCRET AP CARTCTRAE@ACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGE
ARAAGE I NGALANCETAT ALETAAAACST REAPTNEEAGCICIAGALAECAL
1RGNS EEn cT e CCCACCGTGCCCAGCACCACCTGTGGCAGGACCGTCAGTCTTCCT

CT %%%&%T CATGATCTCCC%F&ZCP%T %QJ%Q%GGAC

CTHRGT T BB CAUGATY T R TG PCIACBC FCATATSFCE TeIAS AT A PR ACSCARGA
cAKALCAREARAAT A EGAT CAACAGCACGT TCCGTGTGGTCAGCGTCCTCACCGTTGTGCACCAGGA

A e £\ AN AAA
R
CACEAAT FOA 9 (2
ATCTCCAAAACCAAAGGGCAGCCCCGAGAACCACAGGTGTACA CCTGCCCCCATCCCGGGAGGAGATGA
CCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGA
GAGCAATGGGCAGCCGGAGAACAACTACAAGACCACACCTCCCATGCTGGACTCCGACGGCTCCTTCTTC
CTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGARCGTCTTCTCATGCTCCGTGATGC

ATGAGGCTCTGCACARCCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTARATGA (Seq 1d No: 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 VQLVQSGAEV KKPGASVKVS CKASGYTFTS
51 YNMHWVRQAP GQGLEWMGVI YSGNGDTSYN QKFKGRVTIT ADKSTSTAYM
101 ELSSLRSEDT AVYYCARERD TRFGNWGQGT LVTVSSASTK GPSVFPLAPC
151 SRSTSESTAA LGCLVKDYFP EPVTVSWNSG ALTSGVHTFP AVLQOSSGLYS
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The CDR s are represented in bold face type: 1
METDTLLLW LLLW/PGSTG NI VLTQSPAS LAVSLGLRAT | SCRASESVD
w00l YENSEMHWY QOKPGQPPKL LI YLASNI - ES GVPARFSGRET/US2007/010155

SRTDFTLTI D 101 PVEADDAATY YCQONNEDPY TFGGGTKLEI K
RADAAPTVS | FPPSSEQLT 151 SGGASWCFL NNFYPKDI NV

KWKI DGSERQ NGVLNSWI'DQ DSKDSTYSMS 201 STLTLTKDEY
ERHNSYTCEA THKTSTSPI V KSFNRNEC (Seq Id No: "8) SR-1

nmul e&a Heavy Chain

TGGTCAAGGGTTATTTCCCTGAGCCAGT GACCTTGACCT GGAACT CTGGATCCC
TGTCCAGTGGTGIGCA
OACCTTCCOAGCTGTCCTGOAGTCTG%\CCTCTAOACCCTOAGOAGCTOAGTGAC

201 WWJ %E%F%TW@@E EARE] CCAAAA

GAA
25 H ARG KRR Y OTR cTtP BX%CC%P c‘é%@:?g B SR EEEE ¢t ccc
30 JQRETERRERG! ERSHFRVAS SEqVIDIB) JKEVBABGN KFLPABTEAT GVHSQ
35 VQsERRENRE MERANBYSME E(KRIPET PG vKBIMAMV ISH Vb NG

40 %&ﬁﬁfﬁﬁ }%%\IS%F SYN %FK%%:%TLT %FSSS%WLTSEDS

45 CODORSSHWP CXCeyKBW-P) EPVILTWNSG 181 SLSSGVHTFP
ﬂlz;—\l;/@ YTL SSSVTVTSST WPSQSI TCNV AHPASSTKVD- KKI EPRGPTI
PCKCPA PNLLGGPSVF | FPPKI KDVL M SLSPI VTC

AT%@XS%CWQ@%¥MG%Q&C%@V£MT{'ﬂﬂaﬂ\lﬁa'dABAGGTmA'rTGTGT
S
AR P AT A GaC BT R GRE R PR AR BRP BYSESHEGACCCACCCARACTC
créATdHeSe ASETRACK TASe crebddarcdfiiccRhertarghcarca sEC TODREGACAG
acPbcaeBetcdcta FASESYRE N ENSEME ArBRT 1 REAESI At dad TR Rc@annTARTGA

GG%?C%E&:I}CST@G%GGG%{?#&:%&%&A%S’[‘NLg‘%&&%{gﬁ%&# I gicr;ﬁTGCEXQClé\%TGTATCC

ATQIITCCACAT CLAGTGASERST TARRY C IR ACERAGH] CRORAGH CTEFITCI EGAACAACTTCT
AC&%MGA&F&I@AH@GmiAdm@ﬂGAm@A*GOéA(ﬁE@At&AdNQAAﬁLQ;)CGT@BRAACAGTTG

S AP LB 85 R
AR B RACTBTACCTE ACCG ST BE BB PRE RO R R ARGaceT T

AcR@awycAGEETrEs NISECHED NO:dgpi cted in the present

The CDR’s are represented in bold face type:

o

"1 METDTLLLWV LLLWVPGSTG NIVLTQSPAS LAVSLGLRAT ISCRASESVD
51 XYYGNSFMHWY QQKPGQPPKL LIYLASNLES GVPARFSGSG SRTDETLTID
101 PVEADDAATY YCQONNEDPY TFGGGTKLEI K RADAAPTVS IFPPSSEQLT
151 SGGASVVCFL NNFYPKDINV KWKIDGSERQ NGVLNSWTDQ DSKDSTYSMS

201 STLTLTKDEY ERHNSYTCEA THKTSTSPIV KSEFNRNEC (Seq Id No: 8)

SR-1 mulgG2a Heavy Chain

ATGGGATGGAGTTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCCACTCCCAGGTGCAACTGC
AGCAGCCTGGGGCTGAGCTGGTGAAGCCTGGGGCCTCAGTGAAGATGTCCTGCAAGGCTTCTGGCTACAC
ATTTACCAGTTACAATATGCACTGGGTAAAGCAGACACCTGGACAGGGCCTGGAATGGATTGGAGTTATT
TATTCAGGAAATGGTGATACTTCCTACAATCAGAAGTTCARAGGCAAGGCCACATTGACTGCAGACAAAT
CCTCCAGCACAGCCTACATGCAAATCAACAGCCTGACATCTGAGGACTCTGCGGTCTATTACTGTGCAAG
AGAGAGGGATACTCGTTTTGGTAACTGGGGCCAAGGGACTCTGGTCACTGTCTCTGCAGCCAAAACAACA
GCCCCATCGGTCTATCCACTGGCCCCTGTGTGTGGAGATACAACTGGCTCCTCGGTGACTCTAGGATGCC
TGGTCAAGGGTTATTTCCCTGAGCCAGTGACCTTGACCTGGAACTCTGGATCCCTGTCCAGTGGTGTGCA
CACCTTCCCAGCTGTCCTGCAGTCTGACCTCTACACCCTCAGCAGCTCAGTGACTGTAACCTCGAGCACC
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application are processed in the cell to a mture
form Accordingly, signal peptides are cleaved and in
wo b7aaser of heavy chains of antibodi es, the G¢pusionabiolss
lysine is cleaved. Accordingly, the mature formis
processed proteolytically and al so i ncludes other post
transl ati onal nodifications such as glycosylation if
expressed in mamalian cells. The signal peptide for
each heavy and light chain are amno acids 1 to 20 of
SEQ I D NOs: 2and 10, and amino acids 1 to:19 of SEQ ID
NGs: 4, 6, and 10. The nuqbeotlde and am no acid
sequences of the light charn of nurine SR-1 are set

. TGJC%%I\&:C!A%T(%QC%QCMAAZGM ?E%d@@CQQ\/CA%CAJ&%GB&‘&&&QE&%ATTG

NG MO SR LI TSNV R TR TR W
ATOCST T BRIAG CVA QAT TE CAARGRI CRANSAT B TARTICATGATCE CEC TGAGASEFATAGT GACATGT

crdetBEtddattt Ot cREcATIACHHdAE T@IHCARCARITEE ) T FE Y ARt FR GTGGARGTAC

ACAEF%'E@'{’ C.[}\G"Aggc&A%ECM I&ERQGAqugb&LJI%TAME%%& dG9E§GT85ﬁSTCCCCAT

1ons or nser 1 ONS

CCP&&&C%G&QEM&?G%%WWTW%WFWFNWCFWGCGCCC
ATAGAGBERACERDUTHARB ACGCARREG EMMARNAZRGCRCLACACATATAGAPE T REES TECACCAG

AA(!AAEH&AQA@%&@AQ@&A&C@C%&P@MAE@T&VATQGMCA%TMT%A%ACATTTA
CG%aGE%G@&FAﬁ%CEg p?:%::__z%q%n c§}\ %A%?%AA%%%&'ECCTéGﬁgTCTGAT

GCHISH TR TREAT STACAECIAHEHRRGRAGT %W?%%FTWW&WTACTC“
gt £33t fgtdiatgd Rigdt tigcachet tadchBecdadRsagigcitiét dte gSittccgggtaaatg
A(S_e%'gi _positions about 50-54, about 68-85 and about

1 -IT? of SEQ ID NGO 10, and has a human derived

11 2RI FY, GQJTQBGVH% Uéﬁib?bﬁﬁﬁivfkpci\évm SR 5 0 INMHWVKQTP

t e I [ '
1 L R bttt SRR 0B RNBEIP AT, @&Jﬁﬁmrﬂv@%mm
123 sTﬁfﬁ‘PmGQﬁfﬁ ed. TVFWﬁeAW&Pﬁ’é rﬂGDT§%Fc?YTab‘“éH1 §CHER/ EPVILTWNSG
18T ORPESSMTAR AITDRDLYAL s SayussT arpses1Tomvt MHEASSBERP KRIEPRGPTI

24 J!\loxpgppc%cp&’r gg,i.eélfb@n QFMIKSG@ Qﬁ'sﬂ?ﬁvTcaM&fSEB&e DVQISWEVNN

forementi on agen conprise an amno acid
30% hJEVIEROART | HRESYNETS, VETRP 1859, PYSoR 850V BEd: %B%ERTISKPKG
3687 QYRSBHMY VB PRPEDEMEKKO QUFLTSPYFD FBREDDAF TIBVRKTEEYS KNTEPVLDSD
4207 %y B84 r SFUKMIVERN 8y $ERNEEE AlunbOTTHIe SWIHt® 8Sdd1d No:
1og€quence set forth in SEQID NGO 2, 4, or 6. In such
e

rrbodl nments, the sequence variation relative to SEQ ID

#ht HaiPcDRASHESHA '1‘4?&2)&313%1‘&&9&@%&/{111 (ath®o acids 44 to 58

li
exa fl a conservative substitution of the
of SEQrIQsIﬂ@na), PR2 &leASNLES (amino acids 74 to 80 of SEQ ID NO: 8), and

CDR3 is QQNNEDPYT, (amino acids 111 to 121 of SEQ ID NO: 8). Heavy chain
CDRI1 is SYNMH, (amino acids 50 to 54 of SEQ ID NO: 10), CDR2 is
VIYSGNGDTSYNQKFKG, (amino acids 69 to 85 of SEQ ID NO: 10), CDR3 is
RDTRFGN, (amino acids 118 to 125 of SEQ ID NO: 10).,

It is understood that each of the heavy and light chains depicted in the present
application are processed in the cell to a mature form. Accordingly, signal peptides are
cleaved and in the case of heavy chains of antibodies, the C-terminal lysine is cleaved.
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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region of an 1gG using an alternative human am no acid
at that position. In one enbodi nent, the
weab@remnt i oned anti bodi es exhibit an avidity pCT/US2007/010155
characterized by a kd of |ower than 10 2, or | ower
than 10 \ or 10 4, 10 5, 10 6 , 10" 7, 10 8, 10"9, as
determ ned by surface plasnon resonance (Bl Acore
anal ysis). In another enbodi nent the aforenenti oned
anti bodi es exhibit a neutral antagonist potency |C50
| ower than 1 x 10 2, or lower than 1 x 10-3, or 1 x 10
4, 1x10, 1x 106, 1_x10 7, 1 x 108, “1x 10 9, as
determi ned by cellular assays. The present. i nvention
andA0O¥hdI5Rird A PIV19PEs FRGTDMNGs Y, g1 @nd neut ral
anfagoni st agents, ‘including but not linmted to human
or - Ki . 3 . _
dor TR Kol AQEN s uchBls AR i il of%hiine SR-1 are
set folnthriaSRQ IBINQs7 sndSEQIDAIOL 8i Ihemiugleptide and amino acid

w02 Ak i S5 ER Bpin 18 1954 o 0

NO: 10.0 ¥ariank9 whth fifthér, sub§titdtiodse. cdfkebvative Isobutityticms ot dre

neutral an oni st 1C50 fqr. c:Kit in.the e of 1 .
sl 3o SRR Ao M Hgbeiresirady SRRty adetions
or ih€ri¥ons iA pdLitioASwithilY the OISR Sandlfrdidewdtkimay b nihde IWdthout

| gwer ) and/or the ability to reduce synptonms of a c-Kit
affegin® afftiti®e di sorder. The invention al so provides

nucl ei ¢ aci ds encodi ng such specific bindi agent .
pol Prasiemhadimente mbzep@egﬁﬁmmpwg 1 fhgin that retains

the 6APRAl Slufige TS HURLBAESREI, @S, pERitiE abit 44-58] 46bWT4-80 and
such sge0|f|c bi ndi ng_agents,  pharnaceuti ca

abopib} Hrl At PHREQIIRNG:Bndn sthen cmbedments the hymagized aptikody
congﬂ RO %, Qév %m{ Rethihd e PAHTPCHRS 0f MurinR'IRLN 85 b OP8sitions
né netﬁo S 0 h the

[ treating patients wt ,
abophS0-tdcahout 68485 fand aboutt 18K Sa0f S EQ MRV, andlbases nman

aci,ds _encodi ng t hegse dified.li] ' r.L . abl .
derfig) T vaF Kot oRF SdDiFrtintt it WA 6OR e MR TuAp our
conéhnpsiates 006 tb fige amtioRhoiid phsitich cliangedsonioni ae thehaffinity to c-Kit is

chain-and vice versa, and optionally nmay be |inked to
maighfigdint regi ons. Any hunani zed or chineric heavy

chajn and |ight chains nmay be conbi ned as | as

Ui T oAy S5 Rl Y SRS RARne A pedvengg set forth
in SEOED NO{ E, 4, 0F 60t aesthérngbotimiend, asyio Ltk laforementidied agents

o e A A B D 00

86%%.28M% LgEds. 899%, 9BB0019%, 9%, I8%RGIB%] 9T96/'96% §9U%, D86 or
ful l y assenbl ed ; .
more identical to the amino acid sequence set forth in SEQ ID NO: 2, 4, or 6. In such

embodiments, the sequence variation relative to SEQ ID NO: 2, 4, or 6, respectively,
may represent, for example, a conservative substitution of the corresponding framework
region of an IgG using an alternative human amino acid at that position.

In one embodiment, the aforementioned antibodies exhibit an avidity
characterized by a k4 of lower than 102, or lower than 107, or 107, 107,10, 107, 10'8,
10, as determined by surface plasmon resonance (BLAcore analysis). In another
embodiment the aforementioned a_ntibodies exhibit a neutral antagonist potency IC50
Jower than 1 x 107, or lower than 1 x 102, 0r 1 x 10*,1x10%, 1 x 10%,1x 107, 1 x 10°
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ant i bodi es, nonocl onal anti bodies (including human,
humani zed or chineric antibodi es), polyclona
wa@pdorhogies, multispecific antibodies (e.g., bpepesihi/eio1ss
anti bodi es), and antibody fragnments that can bind
antigen (e.g., Fab', F (ab)2, Fv, single chain
ant i bodi es, di abodies), conprising conplenentarity
determ ning regions (CDRs) of the foregoing as |ong as
they exhibit the desired biological activity. The term
"anti body" explicitly excludes nmurine antibody (i.e
anti body produced by a nurgne hybri doma or: having t he
same sequence as an anti body produced by a nurine

-s lh}ygéb agraaegﬁ]no . hc%ﬁ%&?%ss%% the term . The term

eci agen ¢l udes anti bodi es as

“def ined. abave eam,%n SRR S HHPEPLIRR: BhaBhARH el

conttal n "Sequen erive

anthgdhxﬁfgtgéﬂitle,l ﬁdﬁdﬂgcb&n gbt Iipaited torlstirnan anlupmhzcelgc-Klt specific
anfies WEhere AeTinese Hertmutat SR L e Rae gRRblC Fhmeferisioy sveh

as %ﬁ‘{d@ioc%&%rhtgleﬁhkﬁﬂil) ﬁéﬂb -Kiit€in @lie #RpE o DRSI 00 orfower) 61(;i ranging
R-1, prefera I nc [ ¥ QDRﬁ e
dowm i ¥ 101X lpwpty(e- ﬁedgr’aibgaaﬂﬁa’g]\c/pn 3&6 1€ 4 def@t
and?&aﬁbuﬁ'aﬁ BRgEddist 1050 ¢ KR The fahgé of $ xCIEHC’zacki4 16we¥, or ranging
I nhibiting an agonists, actjvity Ih |n§Iudes

downte badhB<ordawar(s-Bed 030 e 10l dBiol aﬂp pb(bt prjwer)and/or
thehitRt B8 FedBE A B T o-RAMHs iciat AL BIGHIEE S THE o Kfior 166

avi ng t SiTed anti gen-bi ndi ng properties
preSjles inficlei dcjds ancpdive dustnspendicttinding peersaptyngptides, vectors and

I b

speBHid bingingfagemnth) pharmad:amﬂbaigfohnuiayomaclndtﬂgl:@ch spexific binding

|ncI ed | the ter re mhlc ar.e
Sl chedass ol phprring oiF BBl ORn SRRl 58 s of treating

panéﬁ@%vith the pHarmabeadicilofoarulatiasd and@ngidungen- bi ndi ng

peptide. Antibody CDR s fromthe SR-I antibody nmay be

Sui 'Niiéleiﬁc icfiﬂs éﬂwﬂil n@&hd &del raodified tight dlﬂjﬁh vdriabje regions were

particul ar i nclu .he chaj n.

colpBcs A Sa cp 1RSI PiU B ORR eateting 3 et o2
huinBniZEd h&R dhaml drf it &84, afd 8&101{&!!9' m&hs@lhméa 18,coR AR

Peptides fmay be linked in tandem ( ., Sequentially),

regignish Agty yrpanizad or ohimerc @éfytdla@sanéd@ Fhaingmay be combined as
lon%y R SRiE blRMAMNENTR s PRintlifSS The '&Eﬁ%d"%&n@s AL PA&oduced into

scontal ni ng peptide, either or both whi ch may be
mammalea qells and/g'm rg$1étanm¢5zopbp1amj@munoglobuhn products were

expressed, purified and characterized.

The term "antibody" is used in the broadest sense and includes fully assembled
antibodies, monoclonal antibodies (including human, humanized or chimeric
antibodies), polyclonal antibodies, multispecific antibodies (e.g., bispecific antibodies), -
and antibody fragments that can bind antigen (e.g., Fab’, F’(ab)2, Fv, single chain
antibodies, diabodies), comprising complementarity determining regions (CDRs) of the
foregoing as long as they exhibit the desired biological activity. The term “antibody”
explicitly excludes murine antibody (i.e. antibody produced by a murine hybridoma or

having the same sequence as an antibody produced by a murine hybridoma) from the
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havi ng nore than one Cys residue nmay form an
i ntrapeptide disulfide bond, as well. Any of these
w@epvigss? nay be derivatized, for exanple the per/osytnio1ss
term nus may be capped with an am no group, cysteines
may be capped, or am no acid residues may substituted
by noieties other than am no acid residues (see, e.g.,
Bhat nagar et al., J. Med. Chem 39: 3814-9 (1996), and
Cut hbertson et al., J. Med. Chem 40: 2876-82 (1997),
whi ch are incorporated by reference herein in their
entirety). The peptide seq4ences may be optim zed,
analogous to affinity maturation for antibodies, or
“mg 1%ﬁnaltered by al ani ne scanni ng or randOWIor .
I rected nutagenesis foll owed byscreening to |dent|fy

t he i >
st L8 R SBEGHE iR Bt Rl el e and
recombirantperitides ot mbesmpdunds that domtginesgguencss dertvedrfeom CDRs

m”ﬁ@%??dg% il the %flons %o 1%E§E;g§1x@§%¥ﬁ%ng?%m

pe;ﬂglemtmtai\tﬁng anmetamdnqueﬁcbetlﬂfarerzﬂdieaat:%%; 90% ®F 100% identical
eC|f|c Cne c di.l v, i nsert.
ﬁ%ﬁé {iPuBHE R eleerdhly e heoavyfc!’eearéﬂ#B
thereof e .ot,her
oSl RN LY epshied & aatas%w'y 1S hndFeBbFfo mgan 5 specific
bindig £pehethel is ¢asdbie oﬁnﬁfmﬁh hg axdagualistslaaivty Wh@gm’g&d@ ,u;)claudes
ot oxXi ¢ ent., a chenot herapeuti¢ agent, a det e
antgrias,ps defieations and esombinatit REPTRRS Y Offieh 6prBRnds that contain
seqRBifdes %enb&ﬂfr@ln&bpks haviaB tis désidd @hGinopiading pbperties.

ollgosaccharlde ollgonucleotlde a pol ynucl eoti de,

Specifieallydpelded indhe frrmears p eSéﬁES;‘“Hﬂ%g apgloasid sequgpces that are

at 1F$_éf ﬁovobb? x“iiio‘%? tefifical ¥ bAPbLmbR! CDRS & nhithel SR-tlhbr%ferably
shi on WI be appreciated by those skilled in th _

incmdnl,lghwﬂy&helnéﬁéli&passed within the scope of the
~invention. This includes ingertion of, for exanple, a
des idsdinelided il Geiternbare\ipeptibagiest * oviielr areimalecuiesepmprising an

w5 AR RER B 54 il v

Anabdd)sémt aﬁeth the GR-4 antbgdyieay besuitdble fozlincorperation into a

resse Coptam pa nent s .th ceII
8?’1 %Pf W\’E"lﬁnog ﬁ]ﬁ {%1??‘2 :Tg&lvm ?{é\adlﬁ'os FE'S mduc{lon of
peﬂtﬂﬁﬂﬁaﬁ &gl gd:néralB&Eséﬁ)lﬁed ihePCGIN pullﬂtuitdpn Ao 0@@47!89;:]bu]:dtshed May 4,

e R

Pepititfes @bhtali@lya e dttinPleregidae ﬁiagdae(&a sstlinkgd evitheanotiea ICy35 %0
contXining peptide, either or both of which may be linked to a vehicle. Any peptide

having more than one Cys residue may form an intrapeptide disulfide bond, as well.
Any of these peptides may be derivatized, for example the carboxyl terminus may be
capped with an amino group, cysteines may be capped, or amino acid residues may
substituted by moieties other than amino acid residues (see, e.g., Bhatnagar et al., J.
Med. Chem. 39: 3814-9 (1996), and Cuthbertson et al., J. Med. Chem. 40: 2876-82
(1997), which are incorporated by reference herein in their entirety). The peptide
sequences may be optimized, analogous to affinity maturation for antibodies, or-

otherwise altered by alanine scanning or random or directed mutagenesis followed by
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wei ght of antibody, and nost preferably nore than 99%
by weight, (2) to a degree sufficient to obtain at

wo 8@%t273p resi dues of N-termnal or internal apamos@et/elo1ss
sequence, or (3) to honogeneity by SDS-PAGE under
reduci ng or nonreduci ng conditions using Coonassi e
bl ue or, preferably, silver stain. Isolated naturally
occurring anti body includes the antibody in situ
wi thin reconbinant cells since at | east one conponent
of the antibody's natural environment wll.not be
present. Ordinarily, howevgr, isolated antibody wll
be prepared by at |east one purification step. The

scr%%fiﬁ% é&&@@%ﬁﬁ;ﬁ%ﬁ%ﬁ&?ﬁ )l‘_:lovﬁﬁafng G, ﬂ@?.e%iﬁgéfg %riérgﬂ? gﬁ-ﬂct. 26.:

om a popu I'oh O nti
40hadgyedoous anti bodies, i.e., the individual anti bodi és -
conprising the popul ation are identical except for
pos Mainloes nelecuddsl can be dosertied intotheatpecifis hihding mpsntiseucture, e.g.,

. .0 i ) _ Monocl opnal i badi es.
wiffi 8 Peplide FORh iGHP R bawokR BR PG a8 Vel iR s or he
spe’tiﬁd: %ﬁdin(g agehts, 6)?1'_1@ fﬂtiitﬁmgh ,thd't: desgi‘ﬁ:ﬂltalli:ﬁﬁi_&y b?sp;ei%@]iciﬁdiag atgent. :
anti1 bo reparati ons a | C I Qcl.ude. di eren
Ondten Berdlig SnseP G eagmplempirdecriibistih fen BE dpgaisor fragoment
theRAEpSIvétEiyleRe R oot dtRerdreiatediRaleehles sith dshRxEanH RRY acid, a

domai n of therlr hegéﬁ chai ns, human i mmunogl obul i ns

lipida a chelestsznl grrap, & smailicathobydrats, apeptide, prryptoxig agent.\Re
i |
chéé?d)ttﬁﬁrgggﬂﬁni%%nt, a0ftectdbid mbEy ad &3cADE ﬁé}Mln @RGuARY AlSlescent

be further divided I nto subcl asses or

agénssrydielsbels such agyafioigoyames), kg CBgosagcmridegaligamigleptide a

. . ; _
Pl S5 AP DRENS lR Bi BHGRSTA e i e
madetules, suitgisle fompsgtiomin tidfashion @6l betappesciatediethoshskiiled in the

BT T T TR a—
forldxhinples Atdesiseal ypReuledn detivdeh awe Rbneichiried ahidowaeids optiinally

. for. exanple, .1lgd and 1gG3 isotypes have ADCC
joig VW?FnEm$hgm%§rn1"hypervariabIe" region refers to

the anj.nqQ acjd residues of an antibody which are

res ﬁd’:?é?‘ﬁ?‘égf #heibady ke Bt heon idrenfigh end srezpipd from a
cornBShedR of el IRA e%?}égébd‘?iﬁi dohtaniicting Eoﬁl;é&ﬁenas_ of the cell are

conpl enentarity determning region or COR [i.e,,
materiplsiihets would3nterfere with diaggosticr therapguicgses fog)thg antibedy, and
mab'lﬁ%“’%ﬁ Qﬂgﬂmd A _e\é aﬁéxﬂwﬁgg,‘#ﬂﬁ %'ﬂ%r Bfleindcedns _Q)H'l)mpr_g%%rllagéous solutes.

n the heavy chain varia

102
In pirgferrad mbqﬂé@emiSbéd aptibachbwill g purified (1) to greater than 95% by
weight of antibody, and most preferably more than 99% by weight, (2) to a degree

sufficient to obtain at least 15 residues of N-terminal or internal amino acid sequence, or
(3) to homogeneity by SDS-PAGE under reducing or nonreducing conditions using
Coomassie blue or, preferably, silver stain. Isolated naturally occurring antibody
includes the antibody in situ within recombinant cells since at least one component of
the antibody's natural environment will not be present. Ordinarily, however? isolated
aﬁtibody will be prepared by at least one purification step.

The term "monoclonal antibody" as used herein refers to an antibody obtained -

from a population of substantially homogeneous antibodies, i.e., the individual
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al ., Sequences of Proteins of |Imunol ogical Interest,

5th Ed. Public Health Service, National Institutes of
wdieabtitr31Bet hesda, M. (1991)]. Even a singl e @DRUSAY7/010155

recogni ze and bind antigen, although with a | ower

affinity than the entire antigen binding site

containing all of the CDRs. It is understood that the

CDR of an anti body may include additional or fewer

sequences outside the specified |imts above so | ong

as the antibody retains it's ability to bind the

target nol ecule. An altenngtive definition of residues

froma hypervariable "l oop" is described by Chothia et
anBpdics Copl B por o by (g P Lan: (e IRy
occufringmutationdthat m@ Ipreastt mgniper emp)mtsslsfosgclenﬂ)anahadles are -

il R4 ot By 16 RGBS R LERP NG B, i o

to podwilohsd anmlbdtb'rprepmatmﬂmhmwﬁaléy inzhide dlﬁgleotam@gdwa eisrected
Ant,i fragments" comprise a portion of an intact
agaf‘hgffhé)eé?féteﬁt *tbody, preferably the antigen binding

ant ngﬁr:l ﬁ%ln on O%glfdhsgg{‘%t %?E?ebéongtgﬁ%’%oﬁﬂ@?hg&&ﬁ&vy

haﬁﬂsagﬁﬁaﬁ i‘nmdxhaglaﬁum calni Ummgﬁm tob:hﬂ’eteat ¢lZsyeat There are five

majéﬁr ﬁ&sgersgi%‘ir, ﬁgﬁﬂ%‘t‘b iéé%g &gl% ok sev E]aé : %que% é)lefflméther divided

inteSibcR@sEsasT ifotypesdle.br IpG1Q ngdmagmf Iggmms andPI?g)QI nThe heavy-
di gestion of, anti bod| es glgﬁc denti.cal

chagf Consiant BPRAIT gt CARERIG to LA GL0ronEglgsses P Rmpalobulins ar

caled g ml axﬁﬂlfa'aﬂaﬁn@f& édieR. UFhe saBtni@ structures and
regli%ﬁl;ylél F‘%eﬁélfraglgent whi ch cgnt ai lr?ls t he const ant

threeedimsmsionplconfiguratiognahditiesmt slastes gt imprunpglobylips arp veell
kn Pﬁ‘fer Wes% vk fG: Qﬁ'tséf?%{orqﬁw&s Aor Eﬂm;%lﬁ,g&bl and

irst constant domarn (CHI

.IgGaemowpe:hMWADEé: Jetivityagnent di spl ays car bohydrat es

and is responsible for many anti body effector
f un@he term "(bypetvariablp! rmmgre@e;m themmine acidgegidues of an antlbody

WP kb oiye FLagleRh o AMbE 1RO BriordRfatfl Bl ibses amino

acidl rexds tfron at:oimpk:memantﬁ!dng:kmmhgrdglcﬁvér QPR'"[By tesidues 24-34
TS SR RS ST S AR5 i, 50
65 SHDPARL 9333|l 0P am3) ideheheuviy. chE'ﬂnb/ﬁfahgrrkmiaﬁn ds ﬂésenbéd byrKabat et
M DR AT AR R AT EUR R .
National Institutes of Health, Bethesda, Md. (1991)] Even a single CDR may
recogﬁize and bind antigen, although with a lower affinity than the entire antigen
binding site containing all of the CDRs. It is understood that the CDR of an antibody
may include additional or fewer sequences outside the specified limits above so long as

the antibody retains it’s ability to bind the target molecule.

An alternative definition of residues from a hypervariable “loop”.is described by
Chothia et al., J. Mol.Biol. 196: 901-917 (1987) as residues 26-32 (L1), 50-52 (L2) and
91-96 (1.3) in the light chain variable domain and 26-32 (H1), 53-55 (H2) and 96-101

(H3) in the heavy chain variable domain .
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heavy chain CH domain including one or nore cysteines

fromthe anti body hinge region. Preferably, the Fv
w@oyaeRtit de further conprises a pol ypeptide |peiy€%2007/010155

between the VH and VL dommins that enables the Fv to

formthe desired structure for antigen binding. For a

review of sFv see Pluckthun in The Pharnmacol ogy of

Monocl onal Anti bodies, vol. 1 13, Rosenburg and Mdore

eds., Springer-Verlag, New York, pp. 269- :315 (1994).

"Fv" is the m nimum anti body fragnment that: contains a

conpl ete antigen recognitipn and binding site. This

region consists of a dinmer of one heavy- and one

i gl wVan [ I

as S P Rofl RHRCRLALEORS doselakinbldee 8% SANER ol than the
hypbtuaaebl@%@onfreseduﬁs vari abl e domain interact to define-

an antigen binding site on the surface of the VH VL

di n'tAntibody feprients" comphise 8 ipertidbRy apdntaet full length antibody,

prefifnLy 5% bl pEn PR 8 VeFtable o S8 RO ptaE Beioedyy BXEIpId of
anti®ody ﬁb@meﬂts Gﬂﬂ?ﬁdépﬂi; Il'hb'(,‘ F(abf)2 pemdani fragmgntispdiatidaies; linear

abi ] i t nd t hy h t
anihogist (Aameiatay ERandng-800r 05 SGY Fipsahk Shef ehiin dhtibody
moreem% "AdFRaebRRifid ﬁ&%aleg Foraiel frordhntiBodly frhgragmeNt

‘two antigenbinding sites, which fragnents

C 0 nﬂﬁaﬁ?dx@eﬁﬁﬁ%f a?xﬁﬁb&leyﬁiddabésmqmt&ai MitigefGdERE ed
to a léﬁht chai n variabl e domain $VL) in_the sane

fragpesnyp ephiedieFabn &ragmevts, %9*1 witlpy singleaitigenibipdips sifey and &
res,h @@0514%1%911@&1& cBﬁ‘daidsriﬂe BSHsHBE PediB}E mmﬁagmént%nm

e sane ain domains are forced to Falr\Mt
all ofhhe veriatile demain; gs m&as the esstanbdoraping ghelight ¢hainand ghe first

o AT SEAE B AT 35 4y

is respdngbleHot inany antlbxtdyadffe,ctd?rfmtioNa(suchAs hihdirgr¢ompl@aent and

col{ ReRAlarRh At it Rh BE et O oA oa@qﬁ‘YZgﬁSﬁ?s
prggltlowpwgﬁ;%ﬂf%%%ts g}g gl %@ds fe-cggﬁva" or

"ngi' aﬁlt?fayﬂfagﬁmgdcdﬁép@ﬁg the by lilﬁbvgﬂbﬂxaﬁis dgggtibdd?l, wderein
ee or exanpl e etter et a Cl ence .
theserfpmaipyare presgpl in aiipgle polypepyide datn, ¥k Tagmentsiffer from Fab

%ﬂ% oS by a&%}u:lugi%hto?ra By AAlitionB 151886 RThOERFHIKY tERINUS 6f the

provi ded herein, the conpositions and
heayyy ph@asﬁdqum@am%dm& PP&ATBIOH] Systeines from the antibody hinge

region. Preferably, the Fv polypeptide further comprises a polypeptide linker between

the Vy and Vi domains that enables the Fv to form the desired structure for antigen
binding. For a review of sFv see Pluckthun in The Pharmacology of Monoclonal
Antibodies, vol. 1 13, Rosenburg and Moore eds., Springer-Verlag, New York, pp. 269-
315 (1994). '

"Fv" is the minimum antibody fragment that contains a complete a.ﬁtigen
recognition and binding site. This region consists of a dimer of one heavy- and one
light-chain variable domain in tight, non-covalent association. It is in this configuration
that the three CDRs of each variable domain interact to define an antigen binding site on
the surface of the Vy V| dimer. Collectively, the six CDRs confer antigen-binding
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aut oi nmune, oncologic and fibrotic disorders nmay
utilize one or nore anti-c-Kit therapeutics used
wGebdgukBit Yy or in conbination with other therapemyis®97/010155
to achieve the desired effects. Exenplary
anti-fibrotic agents suitable for use in accordance
with the invention include cytokines wherein the
cytokine is selected fromtransform ng growh factor b
(TGF-b), interleukin- 4 (IL-4), interleukin-5 (IL-5),
interleukin-9 (1L-9), interleukin-13( IL- -13),
gr anul ocyt e/ rnacr ophage- cetony stinul ating factor
(GM CSF), tunor necrosis factor al pha (TNF-a),

: spebﬂa’b\% hé el ﬁub&d;beﬂawéizér a kinl ?)e. va@iaamm;aiﬁ (61 HabfUsf an Fv .

h factor ,.dinterleukin-6 (1L-6), oncostatin

' conmr(sww nly ghrge &) %ﬂﬁ%far o Atigem) h%% the apihityo recognize and

h d
bin ggp@n%eﬁé : Mm%gtaga@ Wér dHiRIE ihnkné St /IMEnd dite. 2N

ctivation-"regul ated chenoki ne (CCL

18/ TAEfetm "dibbiRe RFerd 85 kMt ahtiBy FRigmaks Rt Ima ahfigen-

the present invention are preferably produced b
bindipgsrtes, vehich @mnmts RerIDrisyg h@@ryr@ammar@blq mnﬂm(vbbwmected

to ﬂa@f‘ow an an M%@gﬂ %&%ﬁgﬁ%ﬁﬁ/g%lﬂ)cglydusmg

a hﬂ;nruthng isotsbortita bkbw\atpengng(tm@séq the Swe idomairisswthe same ghain,
so.preferab C c

the BB are PP i 2 b ot Pile Rl ol BF dher chain and

crefte bwd aﬂﬁgdreblndiig sites. Dimbedjes G.f@desbhbedamerenﬁuﬂg in, for example,

ep A7 WA oA el po Hbtlimiiiel - S50 AR AT Bcysa

9()64’454-6414585%993) preferably ret a| n at | east the CDRs of
murine S In addition to intact, full-length

ol YaHb@Stecknigudsade badi ddvetbped Tbisthe fpeddiictioh Of antibody
fragnents thereof or_multiners or aggregat es of i ntact

fragments.u Teaditionally, thesefpgmments ey dasivied Vigprotaelytic digestion of

intd PLASKOiAU BRI taA G0 prb@sbEd dirkt ey by k& oRlbimd hbﬁd:)élls See, for
erived froma nonhuman anti bodg?@g) §l|(cal ly a nou

exampledbetienkt alntSicisoes 2408 1041 3B « gragt il ZSSGPHCC 340: 1038-
bhed i ti body that
B G A T A

ns t antigen binding
roperti e
i B e Pherkit %@%f"%ﬁ""%‘%m@mﬁ%%g*éﬁﬁéf PP BelRg A ngtory,
autbnnmhme pacelngialand fibratixigisoders mapninilizst aneent mase antienkit
hr as ri S
thefguft e spfl0 o In Ahbimatldh widS i HherdihicBto idiethe
desiliefl ket Eaemphmd ath-fibstiz, agenty. smthbleoﬁmb&mhcddu)dance with the

mvg?,tg%t? Sﬁld%/ﬁgwkfr{]? ! I C al Iey qﬁtﬂgﬂ? gsasteFec ed Hom Itlfa];xs?froxe'nq}ng growth
factor B (TGF-B), interleukin- 4 (IL-4) interleukin-5 (IL-5), interleukin-9 (IL-9),
interleukin-13( IL-13), granulocyte/macrophage-colony stimulating factor (GM-CSF),
tumor necrosis factor alpha (TNF-a), interleukin-1 beta (IL-1B), 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/PARC).

Antibodies derived from SR-1 according to the present invention are preferably:

produced by recombinant DNA methodology using one of the antibody expression
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ant i bodi es conprise human and nurine anti body
fragnments, generally human constant and nouse vari abl e
wo e@rars17 Reconbi nant Producti on of Anti bodi espdies2007/010155
am no acid sequence of an inmunogl obulin of interest
may be determ ned by direct protein sequencing, and
sui tabl e encodi ng nucl eoti de sequences can be desi gned
according to a universal codon table. Alternatively,
DNA encodi ng the nonocl onal anti bodi es may be isol at ed
and sequenced fromthe hybridoma cells using
conventional procedures («asg., by using
ol i gonucl eoti de probes that are capabl e of binding

systemeCwill RAbWH ifh ﬂme@&ﬂ@&e,@.’g)pldhﬂ@wfah& Lag&\Antibodidst 4Maboratory

Mt RISt FIRREPY Lo GBIogy [1 SRR SHck spGBAET o aye Rypferably -

ctuheﬁa tfuéiorpﬁfdtélﬁﬁ hsxfmg hﬁm@ﬁagosml& EMvedfvariabRIse ences and human

Usual Iy this requires cloning the DNA or era
congrampregions, or BoRgref R A Aottt mbbk%mpo‘éﬁeal@aabe%es (such
as ﬁn%ﬂ ShunSarfiZd Ar&%o&iék) ﬂiﬁﬂ @@fs@ A Anf60 Rédﬁﬁeé B&e:

g., Sanbr ook et al. ecul ar. C oni'ng:
preteaahly agtainyat dpdstithe GERS Oﬁ_n@nne:&?dl Shr adﬂgtmatobmtacerfelééength
C E

moli el b8 AL BRBPAL R RREL Dbl Bl oriflinmers o,
aggrcgutmf mﬂactmotct:u]eo hydXor fraiAentp thedt buabioy:-Klt

menbr aneassoci ated nRNA, and the |ibrary screened

usi fibe phrabe Shispetzdd amtitbody'fmeﬁam tdban antihmdgldeh‘uéd from a non-

tlde e _sequences. a ferr di

o Y SR Ral oAU B GRctona Suliefy, A Rtaa VRS  Blfpenic
antibodg Iﬁﬁyl HeydeeiDidsropoh chididricemtibodly thakt kethiam of ﬁ&@iﬁﬁ)y retains

encodln an i nmunogl ulin ne se nent of ter st .
DR prpPartics of Be pRpiL Ron: Whihehibits
dmﬁﬁﬁu@ﬁ&ﬁuﬁ@gbnhﬁtyrae@dtdpmdal 18 m@&lpd.reﬁtﬁl &{ﬁboay whehlaamnustered to
vector, e. g. . expressi on vectors, mni gene vectors, or

hurpansy J heiphsass, chisagrigrantibpdy.ips psedehereinepsfire tq an aiboryt
coﬂdlﬁme%aﬁ&fék Abri V&S ﬁeﬁt% &h@ﬁhﬂ&&&ﬁf&s'(&ewg &5 5L P&l No.

as it is pOSSI e to determ ne 't he equence )

4 Sé@ﬁ@mhnch dypiedlly mmﬁmgdmrn rspgm:sy Pdpstitpipscally, chimeric

andb%%lﬁg %Pﬁlpnpg hﬁgﬁ a‘{}cﬂg' RUETET e YZ% Se q ﬁ%‘éﬁ# g‘ u%% Qonstant

ecul e®or "I1so
andmousei variabledregiohecul e that is either (1) identified
and separated fron1at 15 | east one contaninant nucleic
s 3 A ies ordinarily associated

int he
The amino acid sequence of an immunoglobulin of interest may be determined

by direct protein sequencing, and suitable encoding nucleotide sequences can be

designed according to a universal codon table.

Alternatively, DNA encoding the monoclonal antibodies may be isolated and
sequenced from the hybridoma cells using conventional procedures (e.g., by using
oligonucleotide probes that are capable of binding specifically to genes encoding the
heavy and light chains of the monoclonal antibodies). Sequence determination will
generally require isolation of at least a portion of the gene or cDNA of interest. Usually
this requires cloning the DNA or, preferably, mRNA (i.e., cDNA) encoding the

‘monoclonal antibodies. Cloning is carried out using standard techniques (see, e.g.,
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natural source of the nucleic acid or (2) cloned,

anplified, tagged, or otherw se distinguished from
wmzokgroeund nucl ei ¢ aci ds such that the sequenaeEr/o$200h@o15s

nucl eic acid of interest can be determ ned. An

i sol ated nucleic acid nmolecule is other than in the

formor setting in which it is found in nature.

However, an isolated nucleic acid O nol ecul e i ncl udes

a nucleic acid nol ecule contained in cells that

ordinarily express the anti body where, for exanple,

the nucleic acid noleculeips in a chronosomal | ocation

different fromthat of natural cells. One source for
Sarfthidok ee4l. (m9gmédiﬂlar@16n§1§q yeneb tdrﬁ(ﬁxd’éy Wol$IRBBCold Spring

produced by o talnln% B cell fromthe traniggnlc _

Hagbdr, Beesgyrivhich, & ingorppeatesl harpin hygrefgrencehpFergxample a cDN library

maf B¥ %ﬁs‘%ﬂx%téafbﬁ%b&@e HM&&HHH% bély’ AbahRNIE rﬂ@fhbl?yemembrane-
easi |y screened, and a hybri doma that pro uces a hunman

asspeipied meRRIA. and thsdibyaryfscregned using prabeg spegific for human
umﬁ' (File Ay In e;?dl%/pegﬁuéﬁ snﬂgeﬂ&gl i §?reff%r9 ﬁ&idn%n ﬂ{)wever the

wh ni zed en sour
polpmiemse chain rmbpn M@CR3 1sarsed ¢ amiplifyt clmi&s lbex maomsxhﬂ fellflength

di :
cDI?%n_E grpcoFgﬁJ o0l "%Fo%goebp nlﬁg%elgg \%\Aeglxﬁne% %ggnt Frll%gtb(: aoll gght chain
variabber ssegtr&nt)s fIihesampIifedrseqlkmdesf cGm bmehmsca:lemed mg) ary dulilable

.vecg(? sﬁga)e? gsg ?dgcéx%yﬁn#nger& vecfﬂg%?ob clhspla Sctors. It will be

ap;ﬁédldtza thiat ﬂM;ﬁmﬁcflﬂﬁrtIMetﬁbd af clonif¥@ 324 Qsh&ﬂe?:ntlaﬂds&hihgﬁs it is

Kopr owski , Proc. Acad. S | USA, 50- .

posgl tO(@%eame@aéﬁqwcwﬁ 3906 portion qel 1 nofypeptide

of inkk&tence. I n one enbodi nent 5 using phage di spl ay :
technol ogy, cDNA from an i nmuni zed transgeni ¢ nouse

(€. AsusddPhedbinS M eie&afe@wcﬂefc acﬁplnele%qle S EsoPAE Y RICRS € acid
chain reaction_is used to anp }F/aba cDNA sequences

sequeRee lénw@él%cpbwie@ﬁledhataﬁ ef ilentified @pd separated from at
leaft On¥ RERGHEmnt fudeic a Bfe%fé% WRHPs &mg{\&gomated in the
sequences are | nsert Into a a e vector

naterat seliregoftbp nincles asid oln@é cloned, mxg}xﬁedeggecbloe othegwisa
msﬂﬁoéﬁ hq:? égek%? Péupg @s&ﬁ%ﬁ%ﬁ Eeqz.lgﬁé:e of tﬁe Suelllglc acid

nlques suc
of inteyest nmebe)ﬂeteﬂnmnadrphnflscdated nudlemdl mnhalcaleos athed thaa in the
t hen tern1 uence
forig i it s R B ptice HORRHGARIBTREA rctic Rid

molmhlﬁgﬁtﬂhdd& tlnﬁ:ltﬂehﬁﬂ mmsledﬂe bamemed in céllsw?atl ordipAxlyl dlﬁl?tiiess the
e .a uatetosqence Qnly, a Ort|0n.0 a varl a

antiBo et S0 SRR A TR eAHITROGEHIA G 19 dHpaRosomal location
difféyeit &dh that G¥natural cells.

One source for RNA used for cloning and sequencing is a hybridoma produced
by obtaining a B cell from the transgenic mouse and fusing the B cell to an immortal
cell. An advantage of using hybridomas is that they can be easily screened, and a
hybridoma that produces a human monoclonal antibody of interest selected.
Alternatively, RNA can be isolated from B cells (or whole spleen) of the immunized
animal. When sources other than hybndomas are used, it may be desirable to screen for

sequences encodmg unmunog]obulms or unmunoglobulm polypeptides with specific



15 portion sequenced will be at |east 30 bases in
 ength, nore often bases coding for at |east about
woereiafsid or at | east about one-half of the |mrguseoofoiolss
the variable region will be sequenced. Sequencing can
be carried out on clones isolated froma cDNA |ibrary,
or, when PCR is used, after subcloning the anplified
sequence or by direct PCR sequencing.of 20 the
anplified segnment. Sequencing is carried out using
standard techni ques (see, e.g., Sanbrook et al. (1989)
Mol ecul ar O oning: A Labosat-ory CGui de, Vol s 1-3, Cold
Spring Harbor Press, and Sanger, F. et al. (1977)
birfding chaNaiteristids.a One Sasthod foh such schebnghid Glie usehofqthages display -

R R R e B gty SRR Mcatony-

- et SIEONENERO1 017, Bntlr@ﬁtdnl"ﬂﬁﬂﬂ(lﬁir@sbﬂhj ProgeNes. Acdl. SEINIS A, B5:6450-
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of skill will readi b ableto deter ne, )
6434 Z@?m (F3eR A Phichyis g}cerp%%ta@ brreaby tefsrepefe '?&m‘aﬂw@dmem
usHEPRREY didpRRY echholod, SIYNAI £ Rn i qupdﬂsgéhc mouse (e.g., total
] gol ys tide |ncI udi ng t he i sotype of the heavy chain
P

A) is e %%43 sespelymerase ehajp meagtian is ysed e amplifina cD%*IA
sediftht &thk er a@Q rtloB O 4l iR RS EIBAHE Dol dé, B féﬁﬁ'reglons
i BordoBrid i3 6RIBAGE DolyBebd B, |

regi on a Itl n an e proc SS
anthe amplifisd ssfluénees awwghssnigt imtogephage segton cON A chvdmgcmphdes

. oNaL | e
of kb3 ER- VAR SARDE pepste: B REROPk A Bl AHA R pre
iddngified by sBatiaristdechnidpkks such aspanning. - . Once i sol at ed,

the DNA nay be operably linked to expression control

s eqUdeceguance pf tesgnplified oex:pmcd sckeiovaid crtben détenhined.e

ransfected into host cel.ls such a col i

Typisalty MedahGice Geb g ot SRlac Foaeitinle 3F s jmpfirogiqgutin
pobygkptide is deteymimdpheweves, 1t Will ssinetiraés bd dddguateao Béqixéﬂ('kﬁonly a

|mTuoIob n progein, ir t he, synt hesi
po 2ble. eBBoios sximper e (IR bRE PR doprelly the

poRﬂﬁ%’&héiféE& viall BE UE fcalB 00asey i 1895h SR oteSo V& Basé’sﬂ%ﬂﬁhg for at
the art. ExpreSS| on control sequences refer to

lea§te%h9elheees < dgagt ahout ppehalf pf thedength of tlmqvawblearsgnpn will -

be E(g}ggge(podl ng sequence in a particular host organi sm
'? control sequences that are suitable for

pr 0@&&% fitg cdnWe EFAUPER onl diSiled %l&e@ﬁ%@é EDNA library, or, when

optio an operator seqguence, and bosone

Pcm isdisedy a@ier subcianing thstampli disequenge renbwﬂlrt:@ RER s¢quencing of
the AP & stenfRBt YSURENLAL iRl POR Ringiith BRI RBMRGSes (see, e.g.,
Sambrook et al. (1989) Molecular Cloning: A Laboratory Guide, 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 comparing the sequence of the cloned

nucleic acid with published sequences of human immunoglobulin genes and cDNAs,
one of skill will readily be able to determine, depending on the region sequenced, (i) the
germline segment usage of the hybridoma immunoglobulin polypeptide (including the
isotype of the heavy chain) and (ii) the sequence of the heavy and light chain variable
regions, including sequences resulting from N-region addition and the process of

somatic mutation. One source of immunoglobulin gene sequence information. is the
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Nucleic acid is operably linked when it is placed into
a functional relationship with another nucleic acid
weenyerees For exanple, DNA for a presequence peT/us2007/010155
secretory | eader is operably linked to DNA for a
pol ypeptide if it is expressed as a preprotein that
participates in the secretion of the pol ypeptide; a
pronoter or enhancer is operably linked to a coding
sequence if it affects the transcription of the
sequence; or a ribosonme binding site is operably
linked to a coding sequenge_if it is positioned so as
to facilitate translation. Cenerally, operably |inked

X )
Natgggﬁpéeﬁégﬁfor ﬁ}Sth}llﬁHég;ﬂe it o%feNQﬂoﬁdl RKGAnP6 EMedicine, Natlmzl.a.l. -

I'guous, secretory | eader,

'=MSﬁmm|ogmhahhaﬂcth¢a¢ﬁWdl ng ptase. However, enhancers do

not have to be contiguous. Linking is acconpllshed by
i g@nc@mokatedcﬂw@}imnay begpcnablyul ed te expregsfonseprtirol sequences

or piacggtsxgt?ogex%?es? ﬁ'v%c(.tb étt‘l?eln' t?an%i’éc NHf 1R % héif‘s such as E.

I'NKErs are used i n accor nce
colioerlie peitniiann@OSwels tChinese Gahister (wb.tty (IGHQ) cehllsdomwloma cells that

culture.are often used |n rcha
do a‘étﬁ‘ﬁmﬁeéﬁgg‘h"&‘&%“‘P g‘@ protSgény rans #hr?ﬁi%;%) g I;lnoné) clonal
antibodies i th¥aecanbinanti host wﬂe Reeompbinant produdijoncif anebbdiests well
cul tures derived therefrom wi t hout regard for the
kn “transfers. is al so understood that al

t.b t | {,
et XBresod peEal & 55%&3&5?{? EAVA sesiidneasheocion oty B
expRESSIHADE ahlbperabBy EnkddeolipRdeyiérice O a Partitulir obtcdpanism. The

activity as_screened for 1n the originally, tr sfor med
congzel pequences thafare shitable for prokaryotes, for, cx3mpis, irlugdeg,promoter,

optg{ng.g#' éﬂir %&gﬁn@é‘ %ﬁ'acn‘tﬁﬁbﬁﬁ R LR BResdticeells aré

ent S ant | bodi es of the Tnvention,
knaypt tooxtdiﬂewr@peteeﬁ; polyaienvdatiansignnls, apd eskangessces S
recogni zed by a host cell, vectors and host cells
co nblmplmmgnd iscoperabllie linkestwhen it anplagestioten fmstional relationship
ech Laue t
with G Ioik Abid BT H6E Lo AL, ORA APk pfudHcB B Bbretory
leadterds$ opﬁhblyslmkbﬂl & DNkfmlxﬂ»cémmdﬁ wlf itss @ppﬂsesism Bmdrotein that

t i onal , ove REG fic
pacffipni iy o ssFRERRY SF b boldptls o rbfoRt B cfiferRdPRlopBlably
linked\e Rycoditpt sefGerte &f it affects ithe trdtRcrption dfithe sequenog @nanitdsome
y |nclude nore af the foll.ow ng:..a sjgnal s
bindig, ifk A OpaTAY Tinked t 3 poding serusnoes s Potioned fgk o facilitate
tra.ﬁsmeﬁlo‘ilp RSerletAllyDbpethblg 1mked meahs tiat tHeMIYA, seqileres Béifig tinked are
replication, one or nore selective
contiguous, and, in 'the case of a secretory leader, contiguous and in reading phase.
However, enhancers do not have to be contiguous. Linking is accomplished by ligation
at convenient restriction sites. If such sites do not exist, the synthetic oligonucleotide

adaptors or linkers are used in accordance with conventional practice.

Cell, cell line, and cell culture are often used interchangeably and all such

designations herein include progeny. Transformants and transformed cells include the

. primary subject cell and cultures derived therefrom without regard for the number of

transfers. It is also understood that all progeny may not be precisely identical in DNA

content, due to deliberate or inadvertent mutations. Mutant progeny that have the same
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mar ker genes (that may, for exanple, confer antibiotic
or other drug resistance, conplenent auxotrophic
wolgsjrgienci es, or supply critical nutrients NnogcT/US2007/010155
avai lable in the 5 nedia), an enhancer elenent, a
pronoter, and a transcription term nati on sequence,
all of which are well known in the art. Suitable host
cells include prokaryote, yeast, or higher eukaryote
cells described above. Suitable prokaryotes for this
pur pose include eubacteria, such as Gam negative or
Gram positive organi sns, fxnr. exanpl e,
Ent er obact eri aceae such as Escherichia, e.g., 0 E
furetibh or bivleiodlaktieity as§créehed forlihahs bRginally Basdferised cell are .- -

. Sal monella, e.g. , Salnonella typhinmurium Serratia,
m .‘{?.d; Serratia rrarcescans and Shigella, as well as
Bacilli, such as B. bt||| and B. licheniform
Ps e Jdis iBYRAEon 279 oy @ésnuq%c agift FegAingpecific binding

agéifté)&aédﬁyoaﬁs o?%%aihyéﬁti&, Bjibti‘drﬁh?%pé%fy Riskelditb R6BRS13¥§uences

ungl or yeast are suitable clonin expressi on
redegnized by e hopieeslk vectorsma hgstagn por@nawgrﬂge Rucleip peids, and

< SUAFHBE ABHERRSP KA M Aen, RN ARHES SR oo,
whidlcmey comprisereultusingsbehost geth mrﬂ@t thefnusidie acid énerpaessed and,
opﬁgr?agfl rc'covgrlgn Stél% %l’)%%flig Eﬁgﬁ%@ggﬂl %raa%\ﬁ%l?%ig B‘log) ﬁg%ogllsc%ill&ﬂhne
or &alhirz asedivehar onyces porr; be; Kl uyver orTyces: Yarrow a;

Candi da; Trichoderma reesia;, Neurospora crassa;
Sc h\a#yi veeyere areskiolivreia the ivta Viectongemponatts shay imdlude one or

nt pus fungj such Neur ospor a .
SR A (5P PET YRR Tt (i o (95 PP B et eereng of the
sp@SﬁaAbmah@dgaﬁsOmﬁbédy)nmgeﬁgmssﬂreplmaﬁoh Qstie oz @hdrs sélective
t he expression % gl yc %ch;d speci fic_ bindi ng agent

magker genes Ahar maye fof ARHRIPUGPY Qther dryg gesistange
coﬁﬁﬁamn?ﬁuﬁtrdpm’@&éﬂ%mrﬁfe@ &Shpply '&ﬁicﬂﬂﬁuﬂ%ﬁ’tgho%lable in the

i hsect cell Numer ous bacul ovi raI strai ns and
medig)i m@@aam eé@mn;s@mmmg prd arirgmsoyiption seratingtipntsequence, all

S as Spodoptera frugi perda
Of?ﬂétheaf%%ﬁa g'gééggegyptl (nmosqui to), Aedes
al b Q[(ﬂ?
(fr ?ﬁ%ﬁ?f)llé%o%glg %%J r}g%/e )?rm)r . eﬁétéeagheen Filgg%ﬁ% ote cells described
abm iSettgblo bquanaitessfor this puripose inchidsfegbadteria, @ﬁcls@dﬁram-negaﬁve
I Y Vv
SEvngeHifs Ml St Bofofacrelibat sht B @ briBlia, ..
E. Baﬁ@xthcteNszhhy\Kieészella Rr&tRa] Sdimnkl&ere Ly Sdinesdlla
eLrtne.perr%t?a el Ibs’e’rraat‘za m rce cagi.‘;jl 4 %r:'S‘hzgella as well as Bacilli such

typhl;]murz
as B. subtilis and B. licheniformis, Pseudomonas, and Streptomyces. In addition to

prokaryotes, eukaryotic microbes such as filamentous fungi or yeast are suitable cloning
or expression hosts for specific binding agent-encoding vectors. Saccharomyces
cerevisiae, or common baker's yeast, is the most commonly used among lower
eukaryotic host microorganisms. However, a number of other genera, species, and
strains are commonly available and useful herein, such as Pichia, e.g. P. pastoris,
Schizosaccharomyces pombe; Kluyveromyces, Yarrowia; Candida; Trichoderma reesia,

Neurospora crassa;, Schwanniomyces such as Schwanniomyces occidentalis; and
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vertebrate cells in culture (tissue culture) has
becone routine procedure. Exanples of useful mammali an
wozwt/iesll |ines are Chinese hanster ovary celpcE/us2007/010155
i ncluding CHOKI cells (ATCC CCL61), DXB-1 1, DG 44,
and Chi nese hanster ovary cells DHFR (CHO Url aub et
al., Proc. Natl. Acad. Sci. USA 77: 4216 (1980));
nonkey ki dney CVI |ine transforned by SvV40 (COS-7,
ATCC CRL 1651); human enbryoni c kidney |ine (293 or
293 cells subcloned for growth in suspension culture,
[Gahamet al., J. Gen Viiml-. 36: 59 (1977)]; baby
hanst er Ki dney cells (BHK-, ATCC CCL 10); nopuse
filabgsnit@usi fuaigil sush a3, Mg., NedrosparaBPericillieg TulypotRididhandS 1

4s sﬁ@%}ro@? et fich et Actirs (Vero 76, ATCC

G Saifabik bishaBlR fa s exiapselon Susikcosyipted Betits ytding agent or

antnsdfd_ﬁ/a.k@délwedl froff il 8Ed1Ruldr s.AEkefapidilof ifvbtiebrdie B8R
lung cells (W38, ATCC CCL human, hepat ona- cel |l s

incfyde plagg andiinsgetas)is Nb@g@uﬁﬁﬁ%?w SHRiS angl Iyagpsand

co I \/
L

(catespillgr), Agdes acgypt (mesquito)Addss athepistus (mosgrise); Biospiphila
meiﬁ%gﬂ | C(ﬁﬁlgﬁgf rahﬁ%nmw fbf h@%bﬁj%n(mc OASyArfR dof viral

Speci ng agent” -or anti y production a
straing fartradsfectiaoofsxh icollsire rpubhcla availablié, 2. gapibie Li- & sramant of

Au?(%ﬁ) r:ala e foer;‘;]du& lgrsos g geﬂe? ectl JRpy

|fy|ng encodlng t he
desiyed se enc I n add on no tor
0T aHoREyBE RS toln Btlest RePRbfte Seif R pyPbheation of
vertebass ceilspini dﬂ!ltutu’ldtisméﬁxbﬁié)tlﬁd bbgbn@e satkiae procedmr Egdmples of
re parti.cu arIy seful and preferred-for t
uselyipBRalian hovt o LREs e iR bamelsk 6uary Lellt inelgding CHOK
celiﬁftﬂm tc;milb DNBEh, @Gﬂﬂoﬁh@éhﬁ@&c ERegéd d\%r)bbélﬁV-m{FR
ent or anti bod of this inventi é}%@))cm tured in

(Clé Hirjaub ¢t ¢, BreqiiNatl Asade?d Hﬁﬁyﬂaﬂ&l@ pienkey kidgey CV1
liné atifBinied 2 163@@&7 Mm@ﬁnﬁéfnt héthal BAtbHBnd KMy line

Si'gma), an ecco's Modified

R
(29%4;;92@3@%@;@@@9@@%@@@@ aliure [Geabeny et al, J. Gen

Viroy! 3[6; 5% gs i Fﬁ bg&sflmﬁg%ﬁl Iggnércéﬂ%g%%e Uﬂgé@%@f 1QP ¥nouse sertoli

cellsi(MY, MBhen BioleRepiod, 23wPA3-2Bi (08@Nn mofiky Kidsey &SV
oG s Bl s g R e 17,
human cervical carcinoma cells (HELA, ATCC CCL 2); canine kidney cells (MDCK,
ATCC CCL 34); buffalo rat liver cells (BRL 3A, ATCC CRL 1442); human lung cells
(W138, ATCC CCL 75); human hepatoma cells (Hep G2, HB 8065); mouse mammary
tumor (MMT 060562, ATCC CCL51); TRI cells (Mather et al., Annals N.Y Acad. Sci.
383: 44-68 (1982)); MRC 5 cells orFS4 cells.

Host cells are transformed or transfected with the above-described nucleic acids
or vectors for specific binding agent or antibody production and cultured in
conventional nutrient media modified as appropriate for inducing promoters, selecting -

transformants, or amplifying the genes encoding the desired sequences. In addition,
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" separpied

87/ 00195; or U.S. Patent Re. No. 30,985 may be used as
culture nedia for the host cells. Any of these nedia
worEw7ee3puppl enent ed as necessary wi th hor nongscaosho®1/010155
other growth factors (such as insulin, transferrin, or
epi dermal growth factor), salts (such as sodi um
chloride, calcium nagnesium and phosphate), buffers
(such as HEPES), nucl eotides (such as adenosi ne and
thym di ne), antibiotics (such as Gentanyci.n(tm drug),
trace elenments (defined as inorganic conmpounds usually
present at final concentrgtions in the m cronolar
range), and glucose or an equival ent energy source.

. novANVEcRIISHd RESESHE delPliRi vatERuRipleYopieSef tdstrigiomiatits - - -

at appropriate concentrations that, woul d_be kno to .
DY sleelective mrkan arpparticalidy ugAiyl 410 ResaRcd; %\%g? exprepsion

: . he 1i ke, t hos ' |
of sBiAETRBLA el RdntBReL TP | €01 Or “expross) one and
W 1y B8, PRRANRDS 14 opﬂ& %%%gé}%ﬁ% h%ld%%ﬁgo%bééﬁ of this

The "'expression vectors, 324 as descri bed
invéntiob/nShy heatutturediinp variety ofmidia. Congpoeialipavailablemedip such as

th : ) pgirs : o AN
Hary 18 81e80, S Epial F 5ot el s Rl RPYH fo0! 1
(Si@mwmebg% I(tjdhdiﬁudsit)agdﬂ N%ditmh e(_D?\{IEM)f lergnra)lalch swjtable for
agen r an n e uce I,Nt r.ac ar
culies ehost el AsSaen. 2oy B didty ot BET mHpR ¢ 4 .
Enzﬂssicidm1gi79), Fﬁﬁl&lrélifﬁli.,fAliﬁ‘aleMhﬁg.f FQge 255 19800 UlSo dyitentNos.
I oauce I Nntrace ul ar a [ S S (S
87650 aspaibesaneraoect oM ST st o et W8pgLiao; wo
87/60198"ENUS. Phfenf REDNEB0,985 m_8¥ BERLAI adBhlGe ik dia foRthie ®ost cells.
or ultrafiltration. The spec

i ¢ bindi ng agent or
Anyof theseopedio mpryshbe $mlmtqﬂeasmm$a@owx§§ hagnonesand/or other
gro%agmo‘f‘s SH%% é% fi%h@lg,qn%lﬂ%ﬁr&b of @degﬁfxﬁ@}e‘wgg%{ogp s8lts gsuch as

- ani on ex% graphy,” or pre

: fini
. sodiunt chiletidercajdiym, megueyitnhandphosghate)f buffere (such a@HEPES%,

ool S e ol R

: dru%)g tlaBOSleRenisat firddenshiacr@anie Rohipoandsusually giksemirat fdal -

avy chains (Lindmark et al,, J. Inmmunol_ Meth. 62:
congentitions guthy mipfamelatranee)s anelYfioRe i ad SABK At CRFEY Bource.

| QHedht JcorRentrati
A B B3R sl B Bt b sy MR ions
that weld beiknownttg skilleghin thegrrt: dhe gylprscondifiops,sugl ps

g@}alg . 9 fY fikd L s RAlde Witk foSBlelliseREted for
mnluc‘hggﬁg%%iro¥?gd porémg?ass or . i
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 into 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 binding agent or antibody is produced intracellularly, as a first step, the

particulate debris, either host cells or lysed fragments, is removed, for example, by _
centrifugation or ultrafiltration.
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pol y(styrenedivinyl)benzene allow for faster flow
rates and shorter processing tines than can be
waehrays® wi t h agarose. Where the specific bi neETgs2007/010155
agent or anti body conprises a CH 3 domain, the
Baker bond ABX(tmresin (J. T. Baker, Phillipsburg,
NJ.) is useful for purification. Qher techniques for
protein purification such as ethanol precipitation,
Reverse Phase HPLC, chromatof ocusi ng, SDS-PAGE, and
amoni um sul fate precipitation are al so possible
dependi ng on the specificobinding agent or anti body to
be recovered. Chimeric and humani zed anti bodi es

Chi ‘f‘ﬁé bfecTRNAR4IAPA elﬁr&laaﬁ%@scomﬁbsmnc&ntﬂeq,meu@bin@ for

| g donmains of a rodent nonoclonal antibody are fused

ekample; lydroxy lapstitgrehrqmatagrephy.cation or priop €xeliange ghipmategraphy, - -
or RS S S 3gHLs, Eodn SREA prl A

proteiuSeasAmtafuity Bzandi. rRyoRimAi ¢ao bejuspd Gperifig hinding agents

or agggi&g%%@e &Se&g&? I an ngi ?86‘94 hét% ﬁh&ﬁﬁﬁur e aéli%t al., J

Imndvibl GMfBth. 62:1583))9834). PrateiphG soresomitiended formtimoissrisdtypes and

for PR Gia R HE, BUAST b E8a) PSR, ok R Vonich B
affifitg lighh TR AttabhedES nivst bft¢osinbse] Bothaanattivesdrt aesilable.
ant i bodi es nay be achi eved béggpvarlety of net hods

Mechasically siable matrices sygbeas coprolled pere glass Rt non- hurman
polﬁ@@é&@ﬁﬁﬁﬁb&eﬂﬁfﬁ‘fd}'f&ﬁeﬂ R eitss 4rfd ¥RottePPiotesking times
uma

framewor k and constant region_(a_process

thap gabe aehieysd;vith pareser Wherp theesESifiE pinding agnt owrtlbody

oS g, SRy TR o )

usefil tfor purifivation| Other teohfigues foy prcepihamadﬁeaﬂmmﬁu&ws femaeol

e R PGP S el SBSEEAGR g gomoni

sulfatBr8cipitatidn are MisolpossiBRIdepeadihg bn (HOgeyificNiinding agemtor
al., Proc. Natl. Acad. ScL, U S. A, 81:6851 6855
an‘%fé@&) € KASPYSTedn. and O, Adv. |nmunol ., 44:65 92
(1988)' Vérhoeyer et al ., Science 239:1534 1536
] ‘ HHES pdies 53 489 498 (1991)

Padl an, Nbf 31 69 217 ¢
Ket F?x@amraéﬁoclq&lm a&%%qles Dbl g P e rocen
mohdd8dal aﬁﬁﬁ&lyoire el o hiimal ¢BARaE ngﬁﬁfsebaﬂl &Vgenerated using

ref erence. particular, a_rodent anti body

staac@p%atossdurﬁs ml%n e At Sea MOsFSem, Swkn bk ﬁbﬁ}“) 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, Nature 312, 643-646 . (1984)). Although some chimeric monoclonal antibodies have

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

siuud

significant human anti-rodent response.

Humanized antibodies may be achieved by a variety of methods including, for
example: (1) grafting the non-human 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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al one or as a conjugate will bring about an immne
response in the recipient against the rodent anti body;
wo b@7aoreal | ed HAMA response (Human Anti  MousepCT/uS2007/010155
Anti body). The HAMVA response may limt the
effectiveness of the pharmaceutical if repeated dosing
is required. The i nmunogenicity of the antibody nmay be
reduced by chem cal nodification of the anti body with
a hydrophilic polyner such as pol yet hyl ene glycol or
by using the nethods of genetic engineering to nmake
the anti body binding struegure nore hunman 1ike. CDR
grafting involves introducing one or nore of the six

o hm%arﬁbm&ﬂﬁnm ec1DRaNy" e with Q%MLI&eWB? répghcement

domains_into the appropriate framework regions of

- of sofaegresidues (4 processaefemed to irthg artasNenpeEngh; é&ﬁsmmﬁthods are -

dlsé'lbse éag f‘omte\ilale I@:«?tare 3%%252( %gﬁ?ﬁﬂ&ﬁgﬁett#omoc Natl.

conse ranmework region as a scaf
Acal ySpo,rU S.Ae 8CERSI <ﬁ8§§ (1984)-Marrisonaad (i, Advylngonnelc ¥4: 65 92

ok R L850 500408 BB MERE . 2000

498’1@193[1) PadlaaMobsed yminuadl. BaG)A 69 213 (1994)pard/K éntieborough, C.A. et

al. b ""ffh”ﬁgyﬁa‘d@@%ﬁ%@%M&@qﬁéﬁ%ﬁéﬂeﬁ%’@ reference.
conjribute to a ndi n d hecayse no .aci ds
of fwreﬁiaﬁ’ Bapen: dRtoorb kel i REE BRI oG, B Hieither
aloh®\Br aéﬁs[ tctiphgatd 9/ildl BrAg ?Bout@hllﬂiﬁ’lfdn@ r&fponde @rthée befwblem a;ggdlst the
not s OM/a propriate functiona ot en ce ase
rodgatanfib bt ae-RalleeFIAMA 2p00RsG waaq %ﬂﬁ\ﬂ ody). The
Hmnqeiﬁaaeé i) UinP e efleBBvreRs G tRE phikendceatival mpméu BRing is
|nproved by thoosi ng human_framework regions that nost

required e The inemunegenicityeofitheartihody mayghboreduesd ynehesticali nal

mofifits ,oéaﬂh%%&bo@n@nn h@&fpneiﬁélggl ﬁcﬁ% %%%)R?xﬂéng glycol or

single am no acl
by bsing dmneﬁpdmﬂ@neng enginedringtntmajerthd aniithady binding structure

!Sj g f."% et al. (1994), J: Immunol. 152,
4y 3 One met hod of humani zi ng anti bodi es _
Segﬁ@&% géifﬁlég' %1”' v%s %du&'ﬁﬁgﬁnﬁp H{L@@éy th%rkg( bbq&tfr(ﬁﬂ ¥ mouse

eavy a aln ‘sequences,
heav§lagd lighgclatinl vmmilatg dhcgnime ime mdappmprfamﬁm\ewbrk/\tegtona ofa

TERARE (EARPER AP REVUOH QYRLTOR. bt ot e R Zed>

(1938))etileAs AElconserved framework regions (FR1-FR4) as a scaffold to support
the CDR loops which are the primary contacts with antigen. A significant disadvantage

of CDR grafting, however, is that it can result in a humanized antibody that has a
substantially lower binding affinity than the original mouse antibody, because amino
acids of the framework regions can contribute to antigen binding, and because amino
acids of the CDR loops can influence the association of the two variable Ig domains.
Chimeric SR-1 antibodies did not show appropriate functional potency in cell based

assays.

To maintain the affinity of the humanized monoclonal antibody, the CDR
grafting technique can be improved by choosing human framework regions that most

closely resemble the framework regions of the original mouse antibody, and by site-
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conparing to the conformati on of the parent anti body.
This process is followed by repeated back nutati on of

wo esrduss7 i N the CDR regi on which disturb the stT/usiour/eio1ss
of the CDRs until the predicted conformation of the
humani zed sequence nodel cl osely approxi mates the
conformati on of the non-human CDRs of the parent
non- human anti body. Such humani zed anti bodi es nmay be
further derivatized to facilitate uptake and

- clearance, e.g., via Ashwell receptors (See, e.g.
U. S. Patent Nos. 5,530, 10k7and 5, 585,089). A nunber of
humani zati ons of nouse nonocl onal anti bodi es by

dirédiéd PiBloeA@tH SFLiRAY ambiReicidenRhinatle faBRwolobr CORIRlided by
20020091240 published July 11, 2002, WO 92/1 %%g ,%nd o

aks (F5%)-8%6.

 corgputer mgdeling ¢dghe antigarbingine site (¢-2-.pGPMr Snst

ImfABY 167 Fge8iolzgy) of ant.i bodies have al so been

described in, 'e.g., Studnicka et al. US. Patent No.

5, 7 efe MRhoSb 1t thAtiAing anfibodiéy QrkpriseFANEMAL tid bnlhuman heavy

805-814 (1994). Production of antibody variants Anmi no
anchlight cheiguseneanconto buman keavy 14ad dight ehain saguenqescselchiag apd

of | -

e o B o RS B 36 e 54 B0 g g,
modeculsy nuedetingito predich 8wl @nf@uetion of iweumanizsd sgauerice and

exampl e,, del etions a ' i Qps .
o B s SorohpRforliing balch fltivolRS TR less i followed by
re dademutition fof respdiess in thellCRRImgioayedi¢isdisturb the structure of the

Lanti i es. . Any, copbi nation,.of del eti.on, inserti
ol e retie T o raRen £b 18 ey Fenpf Figdel Bosery
apﬁﬁﬁﬁ(ijdté%e dc&iiﬁh ¥ih&esh it nbhhubianal DR B the patenp as6-hafan
t he desired characteristics., The_ am.no aci d changes
antihady. Sggh améwzﬁ@ xtihadienana bo ahep f‘%‘a&%? e Befge uptake and
cleifafibd, el e, b AdhRB11 26Rptors (SRUEBNTESIPAENt NUS. 8/330,101 and
anti body, such as changi ng the nunber or position of
5,586,988k y| at i on sites. Nucleic acid nol ecul es encodi ng
am no acid sequence variants of the specific hinding .
age it nypbexef ibyaapizatiangeiapansednegocionah antihodiestby ratipral design
J&{'@é@ﬂ ' 1880096601246 [pibfished July 11, 2002, WO
hao |gor€%ﬁ:ﬁr{§§tqlsgétf% |a1léd’ (o?gggiltze-ﬁgi rect ed) yib ’
9210 t8) eV S PareORNowtSeeA30E, §.S dtatent s 61766,860t dhunasi s
of an earli.er.. r [ O n i
engfardhgtapBoubL AR afe Vth At i 107 SUBRIGREL el U,S. Patent
Nou$ghb6)886e$tadnickaet aldProteih Engincering7: 8058 k4 (199451 dues
or regions of the specific
Production of antibody variants

X

Amino acid sequence variants of the desired specific binding agent or antibody
may be prepared by introdﬁcing appropriate nucleotide changes into the encoding DNA,
or by peptide synthesis. Such variants include, for example, deletions and/or insertions
and/or substitutions of residues within the amino acid sequences of the specific binding
agents or antibodies. Any combination of deletion, insertion, and substitution is made
to arrive at the final construct, provided that the final construct possesses the desired
characteristics. The amino acid changes also may alter post-translational processes of
the specific binding agent or humanized or variant antibody, such as changing the

number or po-sition of glycosylation sites.
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bi ndi ng agent or antibody that are preferred | ocations
for nutagenesis is called "al ani ne scanni ng
wongoagenesi s, " as descri bed by Cunni ngham and Mét/U8§2007/010155
Sci ence, 244:1081- 1085 (1989). Here, a residue or
group of target residues are identified (e.g., charged
resi dues such as arg, asp, his, lys, and glu) and
repl aced by a neutral or negatively charged am no acid
(rmost preferably al anine or polyalanine) to affect the
interaction of the amno acids with antigen. Those
ami no acid | ocations denongtrating functiona
sensitivity to the substitutions then are refined by

-1 Nt nQRNEL RAd btIEREEs Qloo@hf w@wa @E%':ueﬁ:e vmmﬁpsf tht Bfecific
sites of substitution. Thus, e site for

- binding agedt Prantibady aferrepared by eq@gawéfva¢tha¢s lgppwrsin the art. Such

mel RN ShEhGE @gimr Lfasmg@ b (g}Q e %‘a&&%)&g}xegéenetéﬁéﬁéﬁd

not be pre m ne
mlmehemsmnd eassbnanmmemom eargemp@r'cd @arigit r a non-variant
s conducted at the

velisg)lno tﬁg%})(fgln cOf %&gﬁgﬁﬁh expr essed varl ants are
Scr ﬂAene(i_lu er:th&i' for' 18@:{45%@?81? hf (Yér[a\fnﬁg gg}’ ns%m specific

aci d sequence varian e spec ng ag
bindlingaagenbodiantibiolly thatuee prafearei li@caaxonsi f(:requtagsmsis aa/callgdaalamne

scagis MAPEGaL 4o GURMREE s WA ot 244-1981-

10831F9I80Y. eH}:reaﬁkmu&Cdrcgraqq@mfges r&idues ke deritifiedi(e @V,}Ch@lfged
the light chain, eggé (35% at | east 70%
resiqucs sudy 3G, &5P) B, V%égfl Fpddeplers Y B¢ Péfl%%%ﬁly

h%'ged ga%lo a%%&/qm&& g»} ﬂaﬂébly%l&:ﬁn@ﬁ% Fol@aﬁﬁﬁfeyw ffedt teGa®taction of

% identity, nost preferal at | east 95%

the afeigpiagids wﬂwmen Theye mmc@ ogefpns gemongpatingduggtional
sergégguﬁg"{ﬁ ﬁﬁ&mgér{g tHeR Sre ARKed B %tr&i'uéng%x@mg&%ﬂ)%&ams

% 97/% % 99% and 100% Ildentit
at, loo far} thgysites ofsubstitption. Thus, Ivhilesthe sith s in grﬁéronmmo acid
herein as. the
s 4 O pRAE R b RSl P el bt

premletegmnmld For uxample, @fanelyze Ithegmrfugmahese siametation aha gwen site,

|ntrodu0|n aps necessa achi e he nax
Aseriig St EDERDEaetERS Saflties = oS Qe Fpdei oy TREOH AAY the
expx@ﬁ&ﬂrvuﬂhmv areSschesned fori thedesired adﬁfmyled in Tabl e I
bel ow) as part f the sequence identity. None of
N- t tﬂiﬂhﬂﬁly, afnih® aeitl Bedquencd varivnes ofthe spdoifis binding agent or
del etiQgns, or insert.ions int theseclgé)t): bi ndi n
an%wt 2 (xla avioio)tad §%‘Eh§%‘ﬂt6é‘°§ Y1pe gtleay grapoaed sequence

ideatibeith TR SEEHANGECKd Didihy agint b ARty (mlfiae or humamzed)
sequence identity can be determ ned by standard

amigq #ad sequencesaf S1therihs hedvyrdhe lightcchah ok at lgast 65%, or at least

70%, or at least 75% or at least 80% identity, more preferably at least 85% identity,
even more preferably at least 90% identity, and most preferably at least 95% identity,
including for example, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, and 100%. Identity or homology
with respect to this sequence is defined herein as the percentage of amino acid residues
in the candidate séquenée that are identical with the original sequence, after aligning the

sequences and introducing gaps, if necessary, to achieve the maximum percent sequence
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simlarity in position of the am no acids of two
pol ypepti des. Using a conputer program such as BLAST
wetoobASEs, two pol ypeptides are aligned for opgdme$2007/010155
mat ching of their respective am no acids (either along
the full length of one or both sequences, or along a
pre-det epni ned portion of one or both sequences). The
progranms provide a default opening penalty and a
default gap penalty, and a scoring matrix such as PAM
250 [a standard scoring matri x; see Dayhoff et al., in
Atlas of Protein Sequence2and Structure, vol. 5, supp.
3 (1978)] can be used in conjunction with the conputer
ideptit9parRinot lconsidertrigparsy, cdnbﬁvmve:ﬁmstlﬁudem (asefined inliBablbE

el e S e BB AR a0 B S et - -

exté&mis hdaéu&ﬁeml REGEbnS RIS BRGPeMfit Bixfdhﬁélﬁflﬁﬂbﬁm{boﬂp 38quence
and t he nunber_ of gaps introduced_ into the_|l onger

shaéléwem@w affiegne sequgniegrentiy o hgmelagye ldws. séquence identity

am no- anglg car Eo?&l -t e%%gﬁ é?ﬁ@%lrgkr%glrt}@g%}lggiﬁﬁ the
simiilarityt in fositien®f ¢he amingasidsefyop pobipepddes. dtinga apmputgr

l; .
progti bt R BIRSE of SASTAC S BRIoAR DAk AR UGRAR matching
of tlim ngspectivefantiep m:nla I(eithes elong dsfulllehgtiof ane pe bothi sequences, or

nd b i L h Nt er i
alop, & Pt e Etng Bhmiarene br Rofbrieilkpkhd” Tn o Ry provide o
defhulnopattingperalty iand @i)defdmrﬁehal&%md atsporing apiri:opehtaaPAM

25 e S 0ipk Gaiscrer LavbThat ply Bolias 57 ale Sgigree and
StridHRs vble 5] stnl?bugl €1 913@] daneQized & Coranativaptitit thewohtputer

i ncreases e serumhalf-life of the speC|f|c i ndi
progrrght Forrexammple, dog pereeny ideptity ran e &F qrisulates  the 6taf Humber

t ke fehpith of th
o gl FIATLA IO A0F 400 4154 88 s ot

longer seqidrice vithin theBn@uchecsspanzanggthssb«(rﬁ@p? mtmsceél ipjecthe
and 8k 3 and 9E10 anti bodi es

lonpf: 8%""“"%%‘6“51%“12 to ign R0 sqdtenga 5(12) : 3610- 3616

( 1;%?&Jh and the Fbrpes Si mpl ex V|rus gl ycoprotein D

(g nd its anti body [Paborsky et a ~Protein

U540 4 e B2 00U no 00 HROR At s

ne sequence, gener y “arou
ranging lhlleﬂgﬂdfmm cbmesidas to pdippentidescdrsainigy aahunmlnednér laore

resi%%gg ag rv]%ll]l(sfgtllgtgg gécﬁ.%gﬁesfnggrﬁghg léfe slingclg %lr fa&dlt? rle aImno § hcid residues.

Examples of terminal insertions include a specific binding agent or antibody with an N-
terminal methionyl residue or the specific binding agent or antibody (including antibody
fragment) fused to an epitope tag or a salvage receptor epitope. Other insertional
variants of the specific binding agent or antibody molecule include the fusionto a
polypeptide which increases the serum half-life of the specific binding agent or

antibody, e.g. at the N-terminus or C-terminus.

Examples of epitope tags include the flu HA tag polypeptide and its antibody
12CAS5 [Field et al., Mol. Cell. Biol. 8: 2159-2165 (1988)]; the c-myc tag and the 8F9,
3C7, 6E10, G4, B7 and 9E10 antibodies thereto [Evan et al., Mol. Cell. Biol. 5(12):
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as the FLAr) tag (Eastnman Kodak, Rochester, NY) are
well known and routinely used in the art. The term
wO sminzger recept or bindi ng epitope” refers to BIT/US2007/010155
epitope of the Fc region of an 1gG nolecule (e.g.,
lgG, 1g&, 1gG3, or 1gG) that is responsible for
increasing the in vivo serumhalf-life of the I1gG
nol ecul e. Substitutions Another type of variant is an
am no acid substitution variant. These variants have
at least one amno acid residue in the specific
bi ndi ng agent or anti bodysgol ecul e renoved and a
different residue inserted in its place.

361%U§§1t6 @ yks)gnaald the! CD%%E%%I&M \tlhisfrglwr&&ntm €2D) tag and its

hypervari abl e or egi ons_or

‘antdvsﬁy Ehehomiarc aoReEny FaT#es g SOk 347558 990 Othler premplary

o RS oSl ok Ml s

-nsolaum of abempound snbbqaleé using inickebchtiatinge Qthenblabels gn@ tags, such

= SEEL ol B SRR OGS goR Tty ot

in tHeaxtr i bed below in reference to ami no aci d cI asses,
may be introduced and the products screened. TABLE 1
O i Ghe wm&mgmweﬁoebhdh@bpﬂegé'm&tmm epitope ofi the Fc region

Al al. Ar :l lys,:. ain; n
of @\@Bg{nﬂi’ cme e. g(,jt gﬁb"ﬁﬁé? Iﬁéﬁ%é %F%ﬂs%at(lﬁ?esg?%s?ﬁ fJny mf;x'%gpmg the
in »@y@sc(r@nrmnlfeadfahem folecfd. asn; glu asn Gu ( E) asp;

gin asp Ay (G ala Hs (H asn; gin; lys; arg He (1)

| eusubstitutiorst ; al a; | euphe; norl euci ne

Another type of variant is an amino acid substitution variant. These variants

have at least one amino acid residue in the specific binding agent or antibody molecule
removed and a different residue inserted in its place. Substitutional mutagenesis within
any of the hypervariable or CDR regions or framework regions is contemplated.
Conservative substitutions are shown in Table 1. The most conservative substitution is
found under the heading of "preferred substitutions”. If such substitutions result in no
change in biological activity, then more substantial changes, denominated "exemplary
substitutions” in Table 1, or as further described below in reference to amino acid

classes, may be introduced and the products screened.

TABLE 1
Original Exemplary Preferred Residue Substitutions

Ala(A) val; leu; ile val
Arg(R) lys; gin; asn lys
Asn (N) gln; his; asp, lys; gln arg
Asp (D) . glu; asn glu
Cys (O) ser; ala ser
Gln (Q) asn; glu _ asn
Glu(E) = asp;gin . asp
Gly (G) ala

His (H) asn; gln; lys; arg .

Ile (I)  leu; val; met; ala; leu
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Leu (L) . . .. norleucine; ile; val; . ile nmet; ala;
phe Lys (K) arg; gin; asn arg Met (M leu; phe; ile
wo ew7itbs1{F) leu; val; ile; ala; tyr Pro OP) ap@r/B€5007/010155
(S) thr Thr (T) ser ser TiP (W tyr; phe tyr Tyr (Y)
tip; phe; thr; ser phe Val (V) ile; leu; nmet; phe; leu
al a; norleucine Substantial nodifications in the
bi ol ogi cal properties of the specific binding agent or
anti body are acconplished by sel ecting substitutions
that differ significantly in their effect on
mai ntai ning (a) the structsyre of the pol ypeptide
backbone in the area of the substitution, for exanple,
as a sheet -or phej i cal conformati onporfdukidene charge or
hydgeplopi cit yhoflbudih® iphvacul e at fige target site,. or
(c) the bulk gfetthg; jede chain. Naturally occuiring
[ 2Ghsh Nt 0 groups bgged on common
Lege (1) hydrophgQic: norleucine,
e, £2) neutral hydrophilic: cys,
Vék’?gbégglu; (4) basic: asn, gin
arg;;.[5) residues that influence chain
i on: qLy. pro; and (6) arogmtic: tip, tyr,
ervagh¥§ ubstitutions inyglve replacing an
d w tnh’anot her menber of I s class.
rvatfvépgﬁﬁgtfghyions invﬁ?%e replacing a
Oneﬂe’ leu; met; phe; eu
ala; norleucine

Substantial modifications in the biological properties of the specific binding
agent or antibody are accomplished by selecting substitutions that differ significantly in
their effect on maintaining (a) the structure of the polypeptide backbone in the area of
the substitution, for example, as a sheet or helical conformation, (b) the charge or
hydrophobicity of the molecule at the target site, or (c) the bulk of the side chain.
Naturally occurring residues are divided into groups based on common side-chain

properties:
(1) ﬁydr_op_hobic: norleucine, met, ala, val, leu, ile;
(2) neutral hydrophilic: cys, ser, thr;
(3) acidic: asp, glu;
(4) basic: asn, gln, his, lys, arg;
(5) residues that influence chain orientation: 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 another 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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of these classes wth a nenber of another class. Any
cysteine residue not involved in maintaining the
wee@par7sconf or mati on of the specific binding agenusmnyio1o153
humani zed or variant anti body al so nmay be
substituted,generally with serine, to inprove the
oxi dative stability of the nol ecule and prevent
aberrant crosslinking. Conversely, cysteine bohd(s)
may be added to the specific binding agent or anti body
to inprove its stability (particularly where the
anti body is an anti body fsagnent such as an Fv
fragnent). Affinity maturation Affinity maturation

genkfAN9 WABS seRine PRY infigo v e DRidatiRE B@bBiRE 6f theGnélecile BAd prevent - -

. agent or  antibody variants that have tations )
abefran) osshipking; COpVerselyscyteing, B%q(ﬁmﬁbggyg%%mi%e thesific

bm@g%g&ft R aRBbSH toSRPEVel ifs BRI\ GafIBRkyWhedd tielBfibody is an
and selecting variants that have inproved bi ol ogi cal
antippdy Epgment sugh gs as Fyifragmegtaf finity relative to the
parent specific binding agent or antibody. A
conAfinibrmatymationor  gener ating such substitutional
variants is affinity maturation using phage display.
Br i Affinity matueation inyolues prepaningandosgresning spesificdipding agent or

antBol il hileSEhuaflo AR e HoerBBSS UiGeRAAIR) withn he

CDBRs ofiatpatentispecifid bindmngtagent ggemtbodeandsejectiog dasphts ftag have

. in nmonoval ent fashi gn_f.r. fi n e .

impyy et EPRFAL S et B Ahetad i ARV RO Akt specific

bingiag lagexetchrantibody. e chnyemidnt s¥ay. foirl penepdtingesudh sybhstipgibnal variants

. riants are then screened for stheir bjiologic ..

is alf i eeationgisiis pEeR GLomiev: AREQY: Soxfrah st Sasbly pegion sies

(e.gT6L PERRP Sle m@taRd RE gprirhte allfsbsiiblel HhEIRD ishhystitytiutis\wheachdite. The
region_residues that contribute significantl Io )

Spesifi byating ARG Q5 20ty RRERS Ay esgETater ma P Almlayed ingy

motiévak&it $ishfdrfroth FilARMahtsas pRage patiiddés & fusiohslfethelgehd AT product

anti gen-anti body conplex to identify contact points

of Mé3 mackaged sithireqchi partigle,diThe phagerdisplayesdvarigpis,are fhhenisgreened
' . . G . ' %ﬁﬁ:?and nei ghboring
for@%&%ﬁ@?%g%‘gﬁ%g%gg@or sul stitution according to
t he A |G UaHRSe ﬂhﬁ!x’ @éiFgm?ﬁé gé&mfeaqs ity hpdrodtiable region
are generated, “the panel of variants I's subjected to
residoescthat coptilsutel sigoifidaedy treaigen dintling e Alfemathiehd ion g addition, it

ma P st Rt P2 eyl ApfPHRE o e RBRR bR e o

identifyeloatacepdints between the specific binding agent or antibody and the antigen.

Such contact residues and neighboring residues are candidates for substitution according
to the techniques elaborated herein. Once such variants are generated, the panel of
variants is subjected to screening as described herein and specific binding agents or
antibodies with superior properties in one or more relevant assays may be selected for

further development.

. Techniques utilizing gene shuffling and directed evolution may also be used to
prepare and screen specific binding agent or antibody variants for desired activity. For
example, Jermutus et al., Proc Natl Acad Sci U S A. 2001 Jan 2;98(1):75-80 reports that

tailored in vitro selection strategies based on ribosome display were combined with in
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Techni ques utilizing gene shuffling and directed
evol ution nmay al so be used to prepare and screen

WG P®ei1t13¢7 bi ndi ng agent or antibody variants fper/us2007/010155
desired activity. For exanple, Jernmutus et al., Proc
Nat|l Acad Sci U S A 2001 Jan 2;98(1):75-80 reports
that tailored in vitro selection strategi es based on
ri bosonme display were conbined with invitro
di versification by DNA shuffling to evolve either the
off-rate or thernodynamc stability of single-chain Fv
anti body fragnments (scFvsks3-Fepner et al., Tunour
Bi ol . 2004 Jan- Apr; 25(1-2):7-13 reports that use of

vitra][a?g&s_iﬂbaginabyl DNA Qltilfﬂﬁgttb egomb bh?&l‘iﬂe emgd ortfjerh@ddyasmic : - -
artinity by alnost threg orders ni tude tered .
" stabfity f sirele-£hn &y, i)?%y RERIETS (Sﬁw?% et %oﬁdwome’gwl- C

200&%@(&%25@?@):& BOreB6rdiaeast phigd diipig iRt comeinaties! with DNA
| ycosylation pattern relative to the parent specific
shufflingirsisedeafBinity by almestitlrgy ordesy obmagmitude. del et i ng one

or nore carbohydrate noieties found in the specific

bi nﬂlt%d@léms)fiqﬂoanti body, and/or adding one or nore

gl ycosylation sites that are not present in the

S pe%ﬁ’ffclﬁs ﬁpﬂ&g@ea@g@ﬁbpd)amw @W%gryﬂqudhatg;ave a
B AR R S sy,

for gxanapli daieting ortehar mercisethpliydrate mojetiey fquadtin ghesspgeific binding
i n.of rragl r es| ' ' .
25§15, B Do e I Bty Tl 4G e ot presns o
the apqrifiabindingageht ercamtibedy.where X i s any amino acid
except proline, are the recognition sequences for

enz@hmbsylatidri efpotppeptides inchdiry dmibpdiea ietypivially gither Nimked
paragjne .si.de.chaipn. Th resence qof .either of 1hese.
or § Tpfed N giert Bub prstipisnd G cambony ratkolpty to 8 Side
chaRPéfedt dsphragineGesithelt TR ripep@de % enceblabpandgitle-X-serine and
e

gl ycosylation sites _nmpy be added to a specific binding .
aspaiggime-%rthreaning owhens X 15 anyamge aFld eXReRtPreliney atdhe trognition

seqiisicls F¥hzithatO RiAhkenP8Ethe cafohfdiate hBRBEI the RERAARe side

sequences.” O linked gl ycosylation refers to the

chaig. t Bastpresance of eitkereff these tripaptide sequsbess i 4l nedyreptife ereates a
pot%g:%%gh'lgéglat%n g%:l tﬁ-lﬂ]kg& %i%%’)ﬂ%«é}ﬁsi%'rgay PPsddedtoa

seri ne or Teonlne,
spebific\bimding pgait ion antibody-Hyyalteoing Itysaminorasid sequendgesugk Hut it

.| i nked gl yc | atl. It .
confins e okt uheE iRtboRe Sy TR, Y5 BREE By Brytion efers o the
attashingnt dfldniered thngars Narceylgalactosamine galatosener xdesedoas
hydsDolsng SHCHES: by S8 Ahr RS, o Ao 5 ine o
5-hydroxylysine may also be used. O-linked glycosylation sites may be added to a

specific binding agent or antibody by inserting or substituting one or more serine or

threonine residues to the sequence of the original specific binding agent or antibody.

_ Other modifications

Cysteine residue(s) may be removed or introduced in the Fc region, thereby
eliminating or increasing interchain disulfide bond formation in this region. The

homodimeric specific binding agent or antibody thus generated may have improved



10

15

20

25

O her nodifications Cysteine residue(s) nmay be renoved

or introduced in the Fc region, thereby elimnating or
wo p@re2aging i nterchain disul fide bond formati opct/osiobi/elo1ss

regi on. The honodi neric specific binding agent or

anti body thus generated nmay have

i nprovedi ntenal i zation capability and/or increased

conpl emrent - medi ated cell killing and

anti body- dependent cellular cytotoxicity (ADCC). See

Caron et al., J. Exp Med. 176: 1191-1 195 {(1992) and

Shopes, B. J. Imunol. 148,.2918-2922 (1992).

Honodi neri c specific binding agents or antibodi es nay

mtaha%ﬁ%n esm@%amr Rk h&&& ee&goeamﬁ @lted cell killing and

cross-linkers as describ et a Cancer

 antfhedyleppndsat celbdy. %Y%QXIGEE%PCC&} Sear Garonebaly J. Exp Med. 176:-

lliﬁlfg%ﬂ‘ gggﬂ d%g ﬁg; 995“1 BRI *i@ﬁ'yzﬁﬁrbdﬁ (Eg%ig.nw:ﬁ&dlmenc

regi ons and may thereb
Speeiﬂtdviuéidg@gmpb enelmbddysu ma)aaido b@ﬁ?paaqdabmg heterebif@etional

croE; ‘cl nsgfngesﬁn een gﬁgﬁ t seqsﬁgr o k‘g’? gﬁoﬁ?#q% ﬁ§93)‘

Alteaaucay, smﬁi@b\ndmglagentwrtaﬂubbdydcdnd)d\éﬂ@iﬁemlhibh ansidual Fc

realdgs 8 o DEFEUeYS THRRERA SO BBy FREna ARG cppabiliies. See

SteREfidnRY aBOBRE-CancaliriyP DYyighS: D89-230 (D9gY)i ng activity
yet reduce its ability to trigger an unwanted T-cell

I es pas ®eed $hovn dhSsqaedes Wathid 8@ CHRicaf ﬁ@udéfanrmbﬁodaf to bind
t he N-term nal, 20 am no acjds of the heavy or lig

to MEIG flass I and fjgger anngyantedhslpgrsl-eell responsgs & gfasaw\atwe
sub3thitiohich® afbw e EpecHRBih@RL BgerftUr 2BUBEEY 18 refdth binding activity

i ncorporation of "or addition of a salvage receptor
yetspdnuseits abpity sperigeer gn unwwtﬁdufl"awﬂdﬁsmm@ he appropriate
regi on or by incorporating the e oelntoapeptlde

t aglttip alsoicgniemplated thatjong,orn per rierpingl2(gmingeseids of the
end or in the mddle, e.g., b
h"'a%kvﬁén‘%hpepug‘férg?hf) esis) (see, e.g., W6/ 324%8) o?/
addmlﬁpiuﬁﬁy}oe cRUEd st Em Tiatt- e ag;ofkﬁ%,{ &@sﬁﬁtﬂe %L&Lﬁlple by

pol yner's, "i'ncludi'ng polysacchari
incegplovatipa qfex: eddition loff adalwggeemct:}oIpebpda@eambpy (e.g., by mutation of

GRSt LA 0 Qne .or ani.n
the 33Tt ol o B iRbreOiEfi s YRioRE By o pORhde AR UMY is hen
fused an&bepdsoéﬂc bmdmg apeat mgzmm)oﬂp at élth&ﬁ end oi inthe priddie] £g., by
ndi n

B DGR SR PO, oo, WlE24TRS A Bl Ghles speh as PEG

or <bthm9atef sdlhlﬂe [polyahisi®yiificladi@g polysaccharide polymers.

The salvage receptor binding epitope preferably constitutes a region wherein any
one or more amino acid residues from one or two loops of a Fc domain are transferred
to an analogous position of the specific binding agent or antibody or fragﬁlent. Even
more preferably, three or more residues from one or two loops of the Fc domain are
transferred. Still more preferred, the epitope is taken from the Cy2 domain of the Fc
region (e.g., of an IgG) and transferred to the Cy1, Cu3, or Vy region, or more than one
such region, of the specific binding agent or antibody. Alternatively, the epitope is taken
from the Cy2 domain of the Fc region and transferred to the Cy region or Vy region, or

both, of the specific binding agent or antibody fragment. See also International



transferred. Still nore preferred, the epitope is
taken fromthe CH2 domain of the Fc region (e.g., of
wanod7g®stand transferred to the CH 1 , CH3, orp&HUS2007/010155
region, or nore than one such region, of the specific
bi ndi ng agent or antibody. Alternatively, the epitope
is taken fromthe CH2 donmain of the Fc region and
transferred to the CL region or VL region, or both, of
the specific binding agent or antibody fragnent. See
al so International applications WO 97/3463°1 and WO
96/ 32478 whi ch describe Egsvariants and their
interaction with the sal vage receptor. . . The

: appge&wr@tWmeﬂ%qv@%@ﬁﬁ whicH idégerihR RS aHRARd itheir

inding to the FcRn. Mdification of the interaction

- inteinactippevith the selvage meeptonf 1'gG and FcRn has beén 5
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reported to inprove the serumbhal f-1ife of nonocl onal
ant Thorsgalationof 3G bemepsptasinin vivodrpendsapan dts binding)ecthe FeRn.
. y o
v Rl BG5R1B £5okB5 01 EREPRo o o
repptet torindpreve thh sefipRhalblifdfimgomidienad antibpdi¢ss Mutatipaslinghe Fc

Sy g SRR bl B Fot RASER e RO
deghithatibh GRd ithploving\PK DYdfHe %ﬂdl‘ﬂé pieferablg. The FcRn binding site on
teqp dorbietbal 4 S oo dbis fptepoey Mugiop.alfepidpse in this area
(M4ZB§I ﬁﬁSI;ZiSS())Q/MﬁSLly 5950?@@2819 P257QB 1 He, V252 Y (3358 TAT256E ,
e ST V4 b ios AR AR R B B8 resute in

incleadcdi¥finfty BRAIANL for huid@FcRdk bH 6.0 @hd PEET 3 JiAdRionally, some of
|ntravenousl% to nonkeys. Qther sites of the constant

theseagpgHonwies enhenped phamnacrkinetie pronestiss {siomies cleagance,
lﬁg"iﬁ’l}— gg%gqgﬁlg,% hied (CDC), such as
lon%%e q eglmri?g%l g site angﬁ%%&%%éhgér#iybpdy- dependent
cel Othensitesyofdhe gomitany regi@OTve been identified thas|ageresponsible for
corp BB geperdens biofiictl (g kot 1185 €3 a¥indhe sitdandior he
antibedpdeparichecediubaricygtatdxdcign (ADED) [seeMiga Malrc.dinmunol. 29 (5):
res) wit.hin F ecept or bindi. ' r.esul t
o33 SRLPBE sy oL, BRI ERGR, PP AR PEEGF P, i tpbrated by
reférlémtﬁegﬂ:ﬁ 11;5 %t@ Ibmf&&t}qj ﬂ\ﬁgﬁ(ﬂoﬁ&’;&ﬁi@ﬁe@ﬁdtﬁﬁ@'mbéptbllt binding sites
altere alf-life. As.describe ove,. potent i
caneadt BHErech G FRTFARER P et sl by sochasaled
ADUC 61 EDY adiRit9, brefietdibifalf-life | AlddigribetdsdvieUpdtertialiniiations
_ alanine, a _conservative substitution, a . . L.
inchydn inssrinsy deletior ox spstiutigniob pne e moppTesiduRR ARclyding sybstitution
with QlanfiROR REhRGvAVeRAbARItbr, 3 HoHUBnHrvathR EBEHURSE drl ON
replacement with a corresponding amino acid residue at the same position from a
different subclass (e.g. replacing an IgG1 residue with a corresponding IgG2 residue at

that position).
Other Covalent Modifications

Covalent modifications of the specific binding agent or antibody are also
included within the scope of this invention. They may be made by chemical synthesis or

by enzymatic or chemical cleavage of the specific binding agent or antibody, if
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di fferent subclass (e.g. replacing an Igd residue

W th a corresponding |g& residue at 25 that
woomiitam . O her Coval ent Mdificati ons Coval gt/us2007/010155

nodi fications of the specific binding agent or

anti body are also included within the scope of this

i nvention. They may be made by chem cal synthesis or

by enzymatic or chem cal cleavage of the specific

bi ndi ng agent or antibody, ifapplicable. Qher types

of coval ent nodifications can be introduced into the

speci fic binding agent or-3gnti body by reacting

targeted am no acid residues with an organic -
apﬂi%lbi)l\é.a@t&;j kggeagﬁaévamﬂtmdcﬁﬁeaamN bbalasé intidd ﬁtltéd’i@tql\délbhpeciﬁc
. sel ected si ains qr the or ermn resi dues. ..
binding agent 91 3t o B restipe tgsteth Fyrng 3019 Eesidques wifhan organic -
derfvafigingaeeheth8Sis CAMMbIC Of feaStY \With deleétbd §idk chaiHs Br &% N- or C-

chl oroacetic acid or chloroacetam de, to give
terminabrssidwes-nyl or car boxyami donet hyl derivati ves.

Cysteinyl residues also are derivatized by reaction

wi t RyBieybrasidues srosheenmanly arg reasted withyadialpacetates (and

cor PR e BlaP 0% s Abimetl BB BRAR e 1

carBoxpyméthlyll ordiachoixfamiglometiyl| derivativesuCy teinybresidues also are

2-chloronmercuri-4- nit henol , or
derdiefigr S R b e oG et sirba-bromer iy
imi(ijieidﬂli])pli‘spiaﬁie adRy, chietdatery] posphate] chgkjilftﬂaléimides, 3-nitro-2-pyridyl
.. di ethyl pyrocarhonate at pH 5.5-7.0_because this agent
dlsvlé‘ldffewa@wL%wﬂg&e@F‘rlﬁgeﬂafm?f%nwg?‘i’wPatgi Zyehlorppeyoun-4-
nitfophe] BFRBIEBACKirobER-2Rxal 15 diagolesef ul ; the reaction

IS preferably perfornmed in 0.1 M sodi um cacodyl ate at

PH Bliflidyl yeSidks ariiérivalizsd Byereattivl witk dietty@pyrat&bonate at pH

reacted w th succinic or other carboxylic acid,
5.5ahf beeduge this agent isrelasixelyswecific for the histidybside chpin. Rager -

C r . .

broflcpfithacd] pighfa: aloh: bufuC HRon i} BRAIOH Pitfommed in 0.1 M
sodighwheodydate abpld 6t ni ng resi dues include inidoesters

such as nethyl picolinimdate, pyridoxal phosphate,

pyr Loisingl andemine demnioalrgsidues are réastedrwithe sucsinie at otbat ¢

Bl SEL BRSSP 05y e o v

reaction w
the/shgigeydf thelysolybesiiues. i@tter suitdbleyreageatstfooderiwatizingnelpba.-amino-
con%%‘élenrgarlesi SLLRE tuldg ﬂ%}doesters such as methyl picolinimidate, pyridoxal
phosphate, pyridoxal, chloroborohydride, trinitrobenzenesulfonic acid, O-

methylisourea, 2,4-pentanedione, and transaminase-catalyzed reaction with glyoxylate.

Arginyl residues are modified by reaction with one or several conventional
reagents, among them phenylglyoxal, 2,3-butanedione, 1,2-cyclohexanedione, and
ninhydrin. Derivatization of arginine residues requires that the reaction be performed in
alkaline conditions because of the high pK, of the guanidine functional group.
Furthermore, these reagents may react with the groups of lysine as well as the arginine

epsilon-amin'o group.

The specific modification 6f tyrosyl residues may be made, with particular
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reagents, anong them phenyl gl yoxal, 2, 3-butanedi one,
1, 2-cycl ohexanedi one, and ni nhydrin. Derivatization of
web@7R13¢7 resi dues requires that the reacti on Ber/us2007/010155
performed in al kaline conditions because of the high
pK of the guanidine functional group. Furthernore,
these reagents may react with the groups of |ysine as
wel |l as the arginine epsilon-anmrio group. The
specific nodification of tyrosyl residues nmay be nade,
with particularinterest in introducing spectral |abels
into tyrosyl residues by.gpaction with aromatic
di azoni um conpounds or tetranitronethane. Mst

- mte?é%ﬂﬁpﬁltr)bdu@ih@ [3bélis Ltb@yrasyl resiluey byl fe@tRSnNRHIE afintatic

~used to form O acetyl tyrosyl speC|es and 3 nlénu
diazpapyny sempeundsrardefeaitrorpfpaner Mot Fpmman dizole and

tetré:ﬁébﬁ@{hgge drl 39d i BIrm0-ab S tyrsyl "sﬁ&%s%h@ﬁi'ﬂ%‘hen&ratlves

proteins for use in radioi nMminoagsay.,car boxyl

respgetively. Tyropdiresifluesrargiadinated ysing e 15@1 2d to prepgrepbrled migteins
forg% &ggﬁgmﬁ% Jarbodi i m des (R-N.dbd. Cdbd. N-R 1),

e di fferent al kyl groups such as -

SRR Bk Y Py By fcin

mtlFuarbhénrmﬂes (Rdﬁphd Cy&bdaNdl'g Iwheaq:rﬂ 'jagridigTenens alkyl groups,

sucg X'%&% r(])gexﬁ f gf um &li@ﬁ]@ é%r%m{ de'o g-e(ﬁlj)qs_? E}Mazoma-

ons. am n
4 4-dipethglpentyll) casodiintise Aurthermopes asﬂaytyﬁamydmrad résiduek are

A Al e =

|c conditio The dea at ed r.m, of
el bl pebepaiem S ety draieted 18 e
corteBYHBALHL uw&)h%drﬁslsarfyn geatdues) &esmhuay ’ﬂuééé @e@ydl&tslam
of proI I ne and |ysine, phasphorylatio hydr o

deagyidaipd ergew@l Qs agik ceptyipons dde dlgamy fﬂ?l“é’cf ea?mdues
fan%]tmuﬂhe*&éo poiAR ifbaHiBa. of | ysine, arginine, and

istidine side chains (T. E Crelghton Pr ot ei ns:

Str Rl hyBE M{ arkd'19GABN &
éﬁgg%ﬁ)rangygéo pp. y79 6 198 r acetylatlon of

photspl@rbdanen of hadroam greupsefcenkion ahrpewlaﬁﬂéw wethylation af the
-Qﬁfﬁ\{, tabégm y La,ﬁy fg
| nvo vesgrg‘ﬁfgs ?’a{l\ﬁg e%k%ﬁi&t I ca Sﬂdgou ﬁr . Cighfbr,
Protlinsc Ssriudimse ool Mméecmtwd’irépemm NGH drreegaant &(ﬁo ,aﬁ‘sﬂn Fraugisco, pp.
79-&1 ?ﬁ%ﬁ’)‘r PT?]% St of the N-terminal amine, and amidation of any C-terminal
carboxyl group.

Another type of covalent modification involves chemically or enzymatically
coupling glycosides to the specific binding agent or antibody. These procedures are
advantageous in that they do not require production of the specific binding agent or
antibody in a host cell that has glycosylation capabilities for N- or O-linked
glycosylation. Depending on the coupling mode used, the sugar(s) may be attached to
(a) arginine and histidine, (b) free carboxyl groups, (c) free sulthydryl groups such as
those of cysteine, (d) free hydroxyl groups such as those of serine, threonine, or
hydroxyproline, (¢) aromatic residues such as those of phenylalanine, tyrosine, or

tryptophan, or (f) the amide group of glutamine. These methods are described in
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advant ageous in that they do not require production of
the specific binding agent or antibody in a host cel
wo bat/1bBs7 gl ycosyl ation capabilities forN or g&t/usieedoio1ss
gl ycosyl ati on. Dependi ng on the coupling node used,
the sugar(s) may be attached to (a) arginine and
hi stidine, (b) free carboxyl groups, (c) free
sul f hydryl groups such as those of cysteine, (d) free
hydr oxyl groups such as those of serine, threonine, or
hydr oxyproline, (e) aromatic residues such-as those of
phenyl al ani ne, tyrosine, -g8-tryptophan, or: (f) the
am de group of glutam ne. These net hods are descri bed

- WOSMER330GhibEcheabl S6a987,lanBdn Apliigind WristonnCRA Crit. Rest.
: iston, Rev. Biochem, pp. 259-306 (1981):
Bigghtrgy 2P- %ﬁfghé%%%?%ohydrate moi et i es present on the

speC|f|c b| di ng .age or anti bod be ac lish
cheRemai PGy SApEP Fhe e 2P the éﬁ%o%ﬂwaﬁm or
antfbday '115?%%@6&1 pliShedl clkﬁﬁcai]@&ﬁ'lebkﬁnﬁdmynghﬁﬁ&ﬁt déplycosylation

ant1 bo to the conpound trifl uoronet hanesul fonic
reqaepsjexn@ﬁura of thespesiicrhindipgpaem @r antibadyitodhe pRrppound

mmﬁ,%wfl tBatddulfdSic GLRAYASE vmtcoﬁ{ pothd. Y AESmRRE RIS in the
|ng sugar (N-acetyl gl ucosan1ne or

clediageof krgat ealbsiaarnexcepiihe lisking sugardN-#retdghiepsangine or N-

ace?lg%b%ggﬁﬁ.ﬁ?} g&ﬁ%e?@%’ﬁ% bg@élggbﬁa%%g}f‘& antlbod intact.

Chémizial d@lymsglmoﬁausmsysbemgHaﬁm(dﬂﬁs [} aJaAdckb)BlE@m diophys.

Ry T WE I ——

of &irbshiydente griéties ron&rﬂp:::bxﬁd;bmﬁng hgem oh amwlunﬂytopntbh achiseed by the

of . a vari of e cos a
usecpf At S A e apsids 2EeEBS Thohkyg ot gL peth.
Eméﬁﬂ&7l38 @30t(l11%7)t ype of coval ent m)dl fication of the
speci fic binding agent or anti body conprises |inking

t he AveHetr type dficodalent madificatidn Giithe bp&ﬂ:)!ﬁd Bmﬁﬁig dgfentor antibody
vari ety of nonprotel naceous pol ymer

corpgm%tlwymgntbe §psrifas binding ASERL AT go@[ Me of a variety of
nomtbha¥ERR P@éYgl)l%eth’?R’.lnlf o} VL e i g%'l&% Q‘y&&l

ol yoxyet hyl ated gl uc oolyoxyet ycer of
polyoxyeshylated ppbiobs pobyoxpeh yecsnmm@%mmﬁw ted hvoess.

polfEJdifflatcRURR B mg&ﬁ@?&“ﬁ@g‘*ﬂ%&* ik pofifers Sudk as
dextrad7 Su¢h metuqdrsgmge koown in mwrtssse, e, w& Pmmt N4>s 14, 64@33’5,;
4.456495: £301,144.506704PR Feh, 19524498337, 4,766,106, 4,179,337,

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

Therapeutic Uses

"Treatment" is an intervention performed with the intention of preventing the
development or altering the pathology of a disorder. Accordingly, "treatment" refers to
both therapeutic treatment and prophylactic or preventative measures. Those in need of
treatment include those already with the disorder as well as those in which the disorder

is to be prevented.

"Mammal" for purposes of treatment refers to any animal classified as a
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Ther apeutic Uses "Treatnent” is an intervention
performed with the intention of preventing the

wolewehoprent or altering the pathol ogy of a diBor/ds07/010155
Accordingly, "treatnent” refers to both therapeutic
treatment and prophylactic or preventative neasures.
Those in need of treatnent include those already wth
the disorder as well as those in which the disorder is
to be prevented. "Mammal " for purposes of treatnent
refers to any animal classified as amanmmal ; incl udi ng
humans, donestic and farmsani mal s, and zoo, sports, or
pet ani mals, such as dogs, horses, cats, cows, etc.

mamnfill Shalblihg HuttanSPdBHRdstic and lﬁlﬁﬂmnﬁﬁls“&ﬁdz&ﬁ lsBbris, ok P&t animals,
Bhrase "thera eutlcally effective anount” is neant to ,
suc

8f 8P8% BoEsss mﬁ@wwq Hefetsgekly the samypal s hpmap; ¢
humani zed c-Kit antibqdy that provides a reductlon in
masfs ¢s4d hesgingthegbimse o theganenticalffectivg ABOUB(C i feasf to refer to

an ARG of Akrhftutit BE 9}&) ?ia%ﬁ@ ﬁhﬁmarzea RELiE ARy B provilés a
t hat provi des a reducfion in he severlty or

redpetingyi 1955845@ pelbpr WMWBW&P@H OWQQ’Y“& yedyction in fibroid
eleﬁ??tg Ok ﬂ;e r@:tﬁ@@é t'matepro'tnti@é a REHio® ﬁx the Q@\?éﬂf ot bﬁ)gressmn

cacy . s “and rog eni tor enato oletic
of symptorps amomamsmﬂn: e+1¢t-ﬁsm<natt=¢h ehsmserfac ych@tairbvxtiyqa dbherapeutic

oEEF £ Ml Sl ROl ehhooieOOBRERICR! S cdflhpro e

primanyadellagpésrexpressing esKit and lﬂmstit sax)attmqilathd thae cells derived from

siti ons,.and hods he Jinventi The e
HSERTRR Bt e and 5 R v flyed flaismsgt barcbs woata PR S
condptisitidng ah@ methédaidfthd imveitis. partially and reverse

i nflammation resulting fromimune systen1activation

andThe pr@se Sibrétickeddinpaictivity? fsaméait B0 referad ae ability to inhibit,
di sease or dlsorder refers to.conditions involvin

fully;op pgetjallyand severss; iInflammatioa Jeslting\Fomiaunng systgm #tivation and
fiblosism "fibrosis" refers to abberant formation or

devel opnent of excess fibrous connective tissue in an

Or 9AR y8&d hréRURe RFmP 76 §i¢EasB 0P ARIAderaffAB RO SSHifidhs
. formation of fibrous tissue as a normal constituent or
invhkving ﬁ@roexs im AN® PHERTROHSSUPS; A usqd hgrejnithe texm “fibrosis™ refers to
abbieRidh 2tfhioh OF dBVelbhERFREesd %&‘6&&' @hhRiveWsietth 222 Ban or

ep03|1|on in excess of normal deposition in any

tisspa s A cerctive piasssseas gppossdth farmation phHifibrous tissueias agwinmal

consﬁtu%ﬁ?cgr hééﬁSE SFRY 8}g\énv(¥'r ttlrS]S Y alﬁfnrogﬂtls pﬁﬁlﬂt@r@zed by fibroblast

accumulation and collagen deposition in excess of normal deposition in any particular

tissue. As used herein the term “fibrosis” is used synonymously with “aberrant healing,
involving mesenchymal-fibroblast cell transformation, excessive fibroblast
proliferation, activity and deposition of collagens and other extracellular matrix

proteins”.

Fibroblasts are connective tissue cells, which are dispersed in connective tissue
throughout the body. Fibroblasts secrete a nonrigid extracellular matrix containing type
I and/or type III collagen. In response to an injury to a tissue, nearby fibroblasts or -
mesenchymal precursor cells in circulation migrate into the wound, may become .

alternatively activated under the influence of other cells such as mast cells and their
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i nvol vi ng mesenchymal -fi brobl ast cell transformation,

excessive fibroblast proliferation, activity and
walsposiiion of col |l agens and ot her extracel | ul moeT/osd001/00155

proteins”. Fibroblasts are connective tissue cells,

whi ch are di spersed in connective tissue throughout

the body. Fibroblasts secrete a nonrigid extracellular

matri x containing type | and/or type Il collagen. In

response to an injury to a tissue, nearby fibroblasts

or nmesenchymal precursor cells in circulation migrate

into the wound, may becommoal ternatively activated

under the influence of other cells such as mast cells
mediatbrs, [prblifertde, aindrpsodm ddrigk amauats odicdllgendus ectkzaeljniar matrix. -

mount s Of col.l agen xt.racel | ul.ar trix N
Coflgata 1 R BEIS TP BICReR  Sxcing sod pHIE LGS B PipioT FonHonent of the
exttateBulBPin@frixCAIEORa Bt vl tisk i c@tﬂ&g’iﬁ ghd b, Gﬁldgbiﬁ nfWlétules are

connective tissue, cartllage and bone. Col

triplersernded fieligal strpetyres. callediagbainpayhich areswpyed gouad each other in
a réplike ﬁfmf( C@ﬁh{g‘e Myz{ﬁ RVEral' RiRd oawegldofqﬁeaa gfpa@rthe Bhost

rope agen exi sts i'n _several orns or

commonsis found incskin, tenden, and have; anskype Shivfound dn sidpnblopd vessels,
] and bone; and type II1l is found in skin,

mn@ﬁhﬂgﬂ %ﬂgls and internal o¥8ans Mast cel

ass R/fdsﬁmfjasgba&gﬁ 'tbr i'naﬁlldH go thiot &h@%l EBrSs or scarring

fibrosis or scarring |nc ng en
(msludmg@nd&)a,rdlabho&gasxh), odlopﬁtbucsmetsnalal fibigsissingerstitial pulmonary

interstiti al - r [ -
o o S P, SRt
x’ﬁfaniﬂbrbtnﬁ, blﬂel'yrmtrhbslk;rMpllb lcirrlmsys, amutc palsmanary fibrosis,
.,.al ca c ci rr.hosi cute 03|
idi e Sulrermant il ooff BBeRery SREs SadsiieKidngy
ﬁbﬂisﬁstgl&%nﬁoﬁe@hﬂﬁ@ kldme@rfmtoéxsfafasbsue ﬁ@lﬂaﬁthlj' onephritis,
Ki fibraqsis/diabetic nephragpathy,

sclererl ferﬁmpgfysgleé?ﬁleémaéewéfl@&@ﬁmmmwp@r $fyere joint
fb?%)%ﬁﬁﬂﬁé ‘fny%‘i@ﬁlﬁ'osﬁ A& Ldrfing @}@@é A0RYsA! tkédiadystrophy -

4 i brosi s, corneal scarring ystic fibrosis,
(

ennglshroattijag fibrewis. wa@ﬁgrﬁmowret@al sRPAEAtionpesophageal stricture
an blllxlgg dlSég O hﬁﬁérelfll')rgﬁl: dkaf&% Fg Be nﬁﬁﬁ?& gp ﬁfi'dlated by surgery,

stricture an payronl es di sease. rther fibroti
incliiding ser sevisign/blastinsirgerieso glahetma, satagads fibsenisy spgneal scarring,

e T

corgrmﬁtre VBB/GYNtadted eagBbrosisnpkdvic sidhepions, perddural fibrosis,

B b SR o RS en R gpaicon o

fibfdnlttixsis: causative factor can be treated according to the invention. Idiopathic

pulmonary fibrosis, bleomycin lung, cystic fibrosis, and glomerular nephropathy,
including disease characterized by Fn deposits in the kidneys ultimately leading to renal
failure are examples of conditions which can also be treated in accordance with the
present invention. Inflammation involving activation of the immune system and where
mast cells secrete inflammatory cytokines such as TNF, and can activate and directly

interact with lymphocytes can also be treated in accordance with the present-invention.

Scleroderma is believed to be an autoimmune disease of the connective tissue
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restenosis. It is also contenplated that fibrotic
condi ti ons where deposition of fibronectinis a
we assAatizye factor can be treated according to pdEUS2007/010155
i nvention. Idiopathic pulnonary fibrosis, bleonycin
l ung, cystic fibrosis, and gl onerul ar nephropat hy,
i ncl udi ng di sease characterized by Fn deposits in the
ki dneys ultimately leading to renal failure are
exanpl es of conditions which can also be treated in
accordance with the present invention. Inflammtion
i nvol ving activation of the.immune system and where
mast cells secrete inflammatory cytoki nes such as TNF,
resififlig @24 fidfdtic B dérhatiicteizbd Yy athikkeihg whd ihduratlon of the skin

Iynphocytes can al sq be treated corda ce
upgdelathe QVsTRERYYCHRT oS pPw collagTRd xégwgf é’

Scl@rBHQﬂnEH%B? ofh 72329084 of Egﬁst&ﬁmﬁ;etabafﬁwmvﬁg@ hesbbd df i gans.
in a fibrotic disorder aracterlzed by a_ thickening
Sclenedenmasisiainoi referiefl to pe syemicglesesis. hlhe ¢gyelopment of scleroderma
patfAGERS gsdalé%dl&@d %hriﬁ 5&3&3&% BelP YubEfs QR mctea cﬁkeaee
or gans. eroderma nay occur as a | ocal
ﬁﬁ@gﬁ@%mmc di sease |nvoIving a nunber of organs.

Scleroderma is also referred to as system c sclerosis.

TheSyieraicotesoris isfcharacteriged byrﬁorpmtmm gyaléniped and thickened
confBigib 3l LRSI Bl UGS D lErvine
tissaésy emwhyzuf theblyarids and facen ”Rlnfc dlngpa.te may eldo dechatactekieadby

[ 1. th t K f .th
or SRR L AR LSyt ATAED 8By g
dudtb@u'[tﬁﬁﬂﬁ'y iﬁ‘b@osﬁs’j@x@ocﬁh&ld’itﬁ&ﬁﬁ&nﬂ&&m&bﬁ@uﬁe changes. (Stedman’s

Medigal Disbiramgeas FAbeae Aty BV Ranrinsd, Bty B

affdcts FOH0TOYR Y sélerdaemhBpatinis 8fiet AdsultinBif %sﬁ'ac@%dm‘i didkase
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are et sope ST (B80S B Bo B U S BRi opl ARSI, the
conditinmia trefietedi td dx mixed coppsttionitissueudisemse (MCAENat osus,

and pol ynyositis. Wen features of scleroderma are

pr ekdnknawm et et dynfptans) pmsemfin paing rfwmm’ afidermatitis are caused by

S emc us er tos the on _i.s
degilitioncot i BiTeow i Elie e h8fhalife regese Thos,
anotfierinSask BQMSBhatedtdi@rdﬁtmmtﬂHB qurr tmnéntl agcaxdirg tbaherinvehtion is

der Itis ar ayseqd b TS . .
urtlcanggitgmentosa. q‘hfs cﬂsorger ;}{'esents characteristic skin lesions that are single or

organs

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

numbers of mast cells. There are different forms of associated dermatitis (inflammation
of skin) such as erythema, edema, papular eruptions and pruritus may be present in both

human and animal dermatitides, all of which are treatable according to the invention.

Maétocytosis is in many cases a neoplastic disease and involves 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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degranul ati on of cutaneous mast cells, resulting in,
inter alia, histam ne rel ease. Thus, another mast cell
wesmograied di sorder suitable for treatnment acee¥ds’ng/010155
to the invention is urticaria pignentosa. This
di sorder presents characteristic skin lesions that are
single or multiple pignmented nmacul es or nodul es that
urticate on rubbing and contain |arge nunbers of nast
cells. There are different forns of associ ated
dermatitis (inflammati on of skin) such as erythems,
edema, papul ar eruptions and pruritus may be present
in both human and ani mal depnatitides, all of which
invdhing HRMF1E bfzads eMe bond Marrow Viast@slls Miaisocsrtaini s

. 1.s in many cases opl astic di sease_ and |nvol ves new _'
megatorh 25 RIS O SRS e s TS Rlp 56 DRt Oh ESUn o certain

evéHts eb ﬁé with S¢Eeid xﬁﬁitbéﬁosi‘é 80N b1gh RieredBe AOthE YidkibBBof mast
tation. I\/astocgﬂ;)sw may be limted or

celky Qt &m develop abmrgmﬂllyts ed masy aﬁlés athi¢h may ppefupgtien properly.
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alsofinatisdengrplifepatieudisdridens resudtiey inylocahzed ddieasecmph ahsoltaryt

h .
cob kb ot b o el I Bt YRR Slch Ry, amics
indlide dmieoﬁﬂnhﬁodﬁgm’anag@éﬁlmnﬂastmm indodént nmmcgmnsis,

it can, cayse nmmnh cut e and ot ent | s.eri 0 . .
oAl ORD Brou Y JeBe oIS ARPLIER T EHRETIR oy tlangicctasia
macilahiy éRipiive ?blfsﬁ{ngt(tn‘(@) HySRIE hfast @8ldikdaR¢ rhakt ot Eﬂukélﬁﬂa,

di sease suc as sol |tary cut aneous  nast ocyt onma u

p..t
myelrad Jepikemis Sksiemi Bavow oS (R OF BHthOYlHAepys mahifestations
sudRATHiEad Sﬂgnﬁé%gﬁ)umsacﬁ@%cﬁp%%e/aﬂgf&§ $in¥€nore

I ndol ent nast ocyt os

mast ocyt o y mastocytosis with
comgmmqiediatiic mastaedl digrirderdisudy afcsolitary mastacltony andediffoses,

cu{agé?a{{g%gs%n?# g macul aris eruptiva perstans (tnmep),

cel | d| sease mast cell | eukem a,

nye ll\%sg cl:l? Fé'ﬁggu ns o‘;‘ JRFRGY &l%ﬁéc?eﬂi@dtﬂ} #hormal or nearly

wi t hout cu tatlons such as urtrcaria
nopnglrmnthes af mastasllsc Holweaclt, theanass m:elslg/mreasdy tiggereddo release

nore Go n pediatri r-der C
theé’o‘fqntteéﬁl "ﬁﬁ%@%@ e and® f&ﬁ?ﬁzﬁm €8, an eo ulgaee dinBHCSF BBphylaxis
andralsddkoy preserst. vwkfﬁﬂﬁs disbider bt uﬂike(prohgemtl\@rthsarders of mast cells,

soyder is ch e a _nor nal near |
thif S G PaYS Bt 16 Pofigyiel b StopRss T fopd it sk ¥ Hilignant
stagas Ek¥mplek 96 &idﬂihﬁdtdéxe las@ated with mast cell degranulation can include
abdominal pain, hives and rashes, anaphylaxis, inflammation of the esophagus, blood

pressure changes and shock, 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, degenerative disc
disease, migraine headaches, diarrhea, muscle pain, dizziness/vertigo/lightheadedness,
nausea, faintness, osteoporosis/ osteopenia, fatigue, peripheral neuropathy and

paresthesias, flushing, rapid heart rate, gastroesophageal reflux, and vomiting.
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their contents, which results in many of the sane

synpt ons. The danger of anaphyl axis and shock is
weresermiwi th this disorder, but unlike prolifrraU$2067/010155

di sorders of mast cells, this syndrome may not have

the potential to progress to a nore aggressive or

mal i gnant stage. Exanples of such disorders associ ated

with mast cell degranul ati on can include abdom nal

pai n, hives and rashes, anaphylaxis, inflammation of

t he esophagus, bl ood pressure changes and shock,

intestinal cranping and bhk®ating, bone pain (mld to

severe/debilitating), itching, with and w t hout

I ashigsrolCoBnhst Rall$lin dlleyglt dissides dis Besh dinicullyGatidited by drugs

|nvolvenent cognitive dlfflcultles/bra n fog
stapyiRe anckeorficgfegpids whick

amdpAHlEr Hedvitie GhukdRAst dmséaoﬁtdgﬁ Mdditional mast cell related diseases
d|22|ness/vert|go/I| ht headedness, nausea, fai ntness,

inclyde histonipeimsdi @l&ﬁgwuraacqoaﬁ that ean be Fpaed by inhibiting
che&%ﬂfn‘égﬂ&lméth 9 aF%ﬁgﬁf} deffaSBtif0 and fikde BPﬂ{s{a.tmne

rate, gastroesop age and vomting. The role
Exauipleaa@;ﬁ mastlceld associatadatisprderd o discases whicthmey, be effagtively treated

Wmé%? eefj mg%mg HP c&rﬁ@é}sn%n%calfsonﬁl?ﬁdg etLlJt are not limited to, contact

or S's tam ne
dermiatitis, ampﬁcedmﬂstm\talkei'gla dmmyatttiseeazematqw idetreatitiscamdlalermatitis

ca“g‘?%it@'aceéclté’ﬁg %o%‘%?st Q(rjndlntﬁl Enr;g: a{ngzt aICIG|e|r g|r gl ?é:gtl ons
DrtieE Pasonl BB npicatiat SrabEtp RetRinl 6 s ana

con{posttms Bﬁﬂleﬁii%ﬂﬂo!i&nﬂﬁdd‘rp@hldﬁﬁbl inflas@eitédyednditivas teinserstitial

or dlseases whi ch eeffetlvel treated with t
lung dispases forsxample SHRPIAQSTY, BE7H idisestsyndrerpe E‘?@SL
broﬁmophld% al$plasiH(B aﬂ&e&m]h&ﬁssohaedcwized B9 lafRddviatiSn in

ic dermatitis, eczematous dermatitis and
Seﬂﬂéﬁ’ atiyity ogush @s B?/“lF RESARPBLs or stings. O her
mast cell related indications suitable for treatnent

by Mast oells havmalsmbeanamibished torshowrrolasdn arhrts.j Mast cells are
incieB&la4d h RA'sYndyid1 tRGTRIHRA SR DA bRikhtd, Bnd Gleevec has been

interstitial lung di seases for exanpl e sarcoi dosis,
showmednzaude mas pell apaptysisiicstynesigl exyplants aed hRpa) case studies show

Qne r \J RD)
o QiR HR PR N B eSO AR ol
vassulahdissases] atute Rﬁﬁl (aARDS)perildastis, aad hstoiramunea lugeitise e n

publ i shed to show roles in arthritis. Mast cells are

i nctmdis dlsiorsuggrst thaf mmns yadicipite in the pathophysitdogndf
BT 1 SRR Sy BB B i e
whigh mhye&usédwwelmauon Histamine released from mast cells may alter blood
vessel integrity and cause partial breakdown of the blood-brain barrier again implicated
in the etiology of multiple sclerosis. Thus, it is contemplated that the methods and
compositioné of the invention are suitable for treatment or amelioration of the morbidity

associated with 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.



10

15

20

25

efficacy in RA patients. Mast cells have roles in
septi c shock, pancreatitis, collagen vascul ar
wolh@eassp;, acute renal failure, peritonitis, an@yus2007/010155
aut oi nmune uveitis. Studies al so suggest that mast
cells participate in the pathophysiology of nmultiple
sclerosis. It is thought that mast cells in the brain
rel ease vasoactive am nes which nmay cause
denyel i nation. Histam ne released frommast cells may
alter blood vessel integrity and cause parti al
breakdown of the bl ood-brain barrier again inplicated
in the etiology of multiple sclerosis. Thus, it is

- conzmintedidnaid P%mhh@ df PhAfma ceiitival FoAhals{onkhe
._|nvent|on are suita or treatnent or arrE|orat|on

of " tTRE anfichiKH ishetifis Bﬁﬂin’:gt ARnWicr AntibddiePhsed 56 Ry @aitice of a

C- kit is also expressed on certain non-inmune cells

- methiodipf she inypniipnapex be fornulaed Sitp pharmaseptical sppsitians

compiEdingh Qﬁﬁﬁe? §mtaU‘§ferH@ﬁ@sh@3 dBEVerP 2¥ghdd. | Siitabld sarli&re mclude
treatnent of nelanoma and G ST and nay have utilit %

anymaterial whishy whem combinad Ayith the aatiicdfit amplﬁe binding

) e S A o e

is nmtdwdve)fmﬂnhhe surwgn's immune pystems.oExamples mqludeo but are not limited

B

buffered sdire siohniotnsl,ebmteylonatle wagdr, avidd thh likeh dnvaretp oﬁaqixeous

ith th t Ki t f d
b e 5, SRR B SS9 s e
andin@h idliidevther pk}bt’eﬁhmr aﬁldmbétl anlkijing kuch & dibamih, lipoprotein,

nonreactiye with s ubj ect |rmunesserrs.
glo tesS ‘i\{’ m’&‘gf’h ﬁic?ﬁ"l”éd’r filét‘?ﬁy of a

nurrber of st and rd phar ma,ceutl carrlers such
st eFRFEPIRY OSHFFITAHGDS gy ﬁéprw #angRay range from about 0.1

méDLﬁP{oeeronsiﬁ in%/xﬁp(tneﬁom%'ﬁguttd]ﬁ n{gliﬁﬁ toAbY& $Bing/BE, or from about

gueous carriers nmay be used .g., ‘water, buf f er ed

0. S\mz/@rL topaboay 35mg4@L or @l%rgatwishﬁomovh% Mg/, to ghautoh,

'mQ/xP%um naa{eB&g f&ﬁlﬁiﬁoﬂ%fwmﬁ%ay&ﬁg b%tp?%éré& ¥rap Hocllxﬁ%?

poprot el n, globu ect ed
solufiony foihenampié, atpHi tangiag ifoms abgut ¢etol abloet 6. Exem@smara}aout 4.8to

[
oL AFTS £ GBI kR0 o
withinl thirange inolwdle auetaﬁﬂe@ smmnmcelfatec)mmmgte (Sudh aspbdium
t 25 ter Lvel v .from.about
sucefpaichededishmentitdi A Ahdrirpnit AT ARH rhe Bk
coriehtritivdiycaiithe filem pbemal s/l tcnalibqo Bo® niN cocfiom about 10 mM to about
60 mM, depending, for example, on the buffer and the desired isotonicity of the

formulation.

A tonicity agent, which may also stabilize the antibody, may be included in the
formulation. Exemplary tonicity agents include polyols, such as mannitol, sucrose or
trehalose. Preferably the aqueous formulation is isotonic, although hypertonic or
hypotonic solutions may be suitable. Exemplary concentrations of the polyol in the

formulation may range from about 1% to about 15% w/v.

A surfactant may also be added to the antibody formulation to reduce
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solution, for exanple, at pH ranging fromabout 4.5 to
about 6.5, or fromabout 4.8 to about 5.5, or
wa@bdoenoaii vel y about 5.0. Exanpl es of buffers ptBUSANR010155
suitable for a pHwthin this range include acetate
(e.g. sodium acetate), succinate (such as sodi um
succi nate), gluconate, histidine, citrate and ot her
organic acid buffers. The buffer concentration can be
fromabout 1mMto about 200 mM or from about 10 mvo.
about 60 mM| depending, for exanple, on the buffer and
the desired isotonicity of4ast-he fornmulation. A tonicity
agent, which may al so stabilize the anti body, may be
agdregdtionest thoforimldted antibaidy and/oExsifiiphiaé thet formatidryofygeti¢idates in

i hcl ude pol yols,, such as. napnito], sucrose or e e
thefPERUaGeR sndipt et F4Fo o BRI SRS Rludg nonionic

surfactdidiich aalpbwdﬂﬁt&sx@ ?r bEIpssTbae 20y BOPSINéELAS Bu) b10pSloxamers

may be suitable. concentrations of th
(e Haojenames 18R Ewm}fﬂatqoaﬁew% RE BATa<EHS R TRNEefrom about

0.00199; a&éd 85, orAﬁ%H{ drat 8/0059P% HotP0.0%, 3¢ Qﬁanwvew from about

anti ornru ation to reduceaggregation of
OOK)é%ﬁsvlaé’Pedoﬁh%\B’ofdy and/ or mnimze the formatl on of
particulates in the fornul ati on and/or reduce

ads &m pn¢ embodiment; [the iom#atmtcanmnsu the pbene-iderfifaed agents (i.e.
antfi§fdy? 6&&# golggfgﬁfauﬂ %ﬁ% gﬁeét?algfr fmrob e 20,
or a or .

ysof oxamners oxamer
prel;&&)mvesExmhrdsa:eyzsdcaMhnt nahemoinm-créscémlﬂaobmanolrmyl
bou 001 to about 05% or,fro Qu
bergefigiieh ST R Pt sbod i R terra R me bl (iR P e

forﬁnﬂkﬁﬂﬁﬁ tQ. abecbﬂceﬁtrﬂic%s\mﬁwgmg ﬁoﬁﬂﬂbc&lﬂbdd/ﬁ peatiqut 12%3 or
fornul ati on _con by sthe i dentifi.ed
Al SRR FORRED S i 4t 1 gy s e agrepeseutically
ac&ﬁﬁ&lli dadtiby, éﬂc&ﬁerﬁé 0PHBbIliIZeIIBLEN S B8 dektiib&Bin Kétﬁiihg&fh s
benzyl  al cohol , enol,, mcresol, chlarobu anogﬂ?g
Phavaraebutoph Seienese 100 Cibn 20 oh Bk (BB ™ by Bolidpden the
forff¥adn provided atht ey ddthdt Q8P ISAY 2Pt the Besiredicharacteristics of the
concentratl ons ranging fromabout 0.1%to about 2%_ or

forgiulationa Aiceertable cammersh oxeipEnGeristabalitens are Fontoxic torrepipicats at
theocioggé %ﬁrcﬁﬁ&%%{ﬁﬁé éﬂpl?%g@%@MCﬁld%aﬁcﬁlgéﬁﬁem ngﬁ%ﬁé&% co-

izers suc ose descri be
solPbmts emtexitdams incBelimgase erbi6 a¢id add meatimonibs péhelatingfagents such as

e Bt T D B B B b5 s
polyBsteR¢ hed/bSdalteformingt dmmenons such as sodium.

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 dosages
and concentrations employed, and include buffers such as phosphate, citrate, and other
organic acids; antioxidants including ascorbic acid and methionine; preservatives (such
as octadecyldimethylbenzyl ammonium chloride; hexamethonium chloride;

benzalkonium chloride, benzethonium chloride; phenol, butyl or benzyl alcohol; alkyl
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formul ati on. Acceptable carriers, excipients or
stabilizers are nontoxic to recipients at the dosages
wapgyaoncent rati ons enpl oyed and i ncl ude; addip@¢D084007/010155
buffering agents; cosolvents; antoxidants including
ascorbi c acid and nethi onine; chelating agents such as
EDTA; netal conplexes (e.g. Zn-protein conpl exes);
bi odegr adabl e pol ymers such as pol yesters; and/or
salt-form ng counterions such as sodium Therapeutic
formul ati ons of the anti body are prepared for storage
by m xing the antibody hawsng the desired degree of
purity with optional physiologically acceptable

parEBdnsis@élbas Rstiyp bﬁﬁio‘pybparslt@bcite@lmlsreéd?emongiyomhsmnol 3-
Phar maceuti ca Ci en es. 16th e

pentanpAnd micresols [qw ?ﬂulqrw&ht ﬂ*afl&gs ﬁ%ﬁﬁealﬂge%r

pol fau,§ pi&iettls) Qth-asACRBPAIBLIEN, %@Idhh,eblslmﬁiiﬁdglblﬁﬂﬁk‘é, or
|I|zers are nontoxic to recipients at_ the dosages

hyckﬂelube Rebmars suchas nobpinyirgrolidone; aminggcids furh ag elygios
gluBiniRB.OR gé\iﬁ%ﬁe, ﬁkﬁ&lﬁ& Sargintid, 6f BSe OMBANaECIRRINES, disaccharides,

ant 1 oxl s 1 ncl udlng ascorbic acid and net hioni ne;

andyothergarbotiydeateq inghuingselucosadmaniast muaktgsehendsytrins; chelating
ge%m@b H"l’“&)r grs.sggﬁ( Q{)'R\tcp&g' MMMI O%%ﬂ?osg or so bitol; salt-
enzal kon e, ben chlori

I um’chror i zet honi um hendl
forbnng/d:mmterbemz stichais sodiiohn; metd ropplase (68 Zofpragmmm}ylbx%)

anc@g/ g%b %ﬁa@%ﬁ ' Suc % %MN“& Fﬁﬁfﬁ gﬁ;:sm ow;olyethylene glycol

pen anol’; " and ‘mcres
(PE®). ecul ar wei ght (I ess than about 10 resi dues)
pol ypepti des; proteins, such as serum al buni n,
gel K ok erfbodifiignt) ag;hctkhlb ifcsmulitguimfnhé tlaimedinyenticn sontdins an

o iAok B0 e el AP RS SRt Ay
ni@%@ﬁﬁm@h lag smﬁﬂ sszﬁsﬁar s&?@se oarsddmhhaﬂonde which tonicifies

car bohydrates includin fucose manpose, mal tose, or
andygabilizéss : Ong@iamnle gt mtgmgmf REER 15PeSOrbitplarsugtose, In

adcﬁﬁ?xﬁ Ykd RfmldiRohR optidn8iR R ARled s&ﬁf;&hﬁ Qlch as to prevent
tform ng counter-ions such as sod |Um net al

agregnsionyeed forstabilizationnt Gr( ta G03¥Mekiok) ThapHyafithe formulation
s 310 €54 154559 iR Wl s
forsmidtimin forfantibrodigs may beffoudkbindl 32003101 h3h6tandrJE pateat nvs

6 1?&5 §Ot mco?]%gra{%d h%%g@bg?‘eigtep ORH iEsaén(%tr t?cet ate, or

conbin a tonicrty agent such
whi dRE ?%#ﬁ*é?@?@%%%&hz% 46 bA3n ok okl MecgbiOt pbfipoynd oo
nedeesaryz fdrytha patitulas ifdi6afion being|treateds 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 prepared, for
example, by coacervation techniques or by interfacial polymerization, for example,
hydroxymethylcellulose or gelatin-nﬁcrocapsule and poly-(methylmethacylate)
microcapsule, respectively, in colloidal drug delivery systems (for example, liposomes,

albumin microspheres, microemulsions, nano-particles and nanocapsules) or in
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addition, the fornulation could optionally include a
surfactant such as to prevent aggregation and for
woei@biiizgation at 0.01 to 0.02% wt/vol. The ph@futderoloiss
formul ation may range from4.5-6.5 or 4.5 to 5.5.
O her exenpl ary descriptions of pharmaceuti cal
formul ati ons for antibodies may be found in US 2003/01
133 16 and US patent no. 6,171,586, each incorporated
herein by reference in its entirety. The fornul ation
herein may al so contain nore than one active conpound
as necessary for the partd4gul ar indication being
treated, preferably those with conpl enentary

madiobmalsidis sﬁé}atecmﬁqﬁ&t arédiseloséd 3h RéhBgtoraPiarehbartical

For exanpl.e, it rable to further provide an
) SCIP%HQMP%%QS\% ‘%g@ﬁt(%%nch mol ecul es are suitably

present i.n corrbl na n_ampunj s tha are e

f or SESRENSigRDHERG ﬁejet%aea of gpfabodi¢s are a SﬂgPeW@ﬁﬂ n%(@thods to
maRé &&p%l&&tdxﬂml fBrrhi alreq&ﬁml_ttbene lofBRIGe thd &€,

exanpl e, by coacervation techniques or by interfacial

POl Y frARllAtfRs td BE u@@ﬂ@h&vw@%ﬁﬁﬁiﬁﬁﬂ&%hﬁﬁ'ﬂe%&ﬁ@ THe
gel atin-m crocapsul e and poly Zﬁinet hyl met hacyl at e)

compesitienssf theinvertigromay besterilized by, poryegtional; Well kepwper y
steﬁb{%%ﬁﬁe{hm{) ueE X POPLEmIE, {anng a&b B§l§?é?ﬁ5}ﬁﬁltraﬁon

m Ccroemnmu nano- particles an nan caps
throughesterile rﬁlnlrmqnmemms t éahrrcsqm sl etiatisguayobrepackaged for use

N [ c
or (8 B3 afer RGNS 68 broBbl A b WUrBUBA b bration, beine
comabined odihasstertile salution poiot eondminisirativiet hods to nmake

suspensi ons and crystal forns are known to one of

ski [The proceieofdfrdeze-ngEng és ofidre¢mploged ® dabilizepolypeptides for
vi vo adm ni st r.at.i st, be steri
tong B ST PR ISR (a7 B9 PRI by RSBt o fidid
compd)dmdﬁisom’lysﬁlﬁﬁtdﬂoh&iybm‘is usedily cugsedof theeeenteﬁseﬁ"eemng,

priBARgHS B Pacentey ek oA TRyl e Parpfral Science

ands‘?eéﬂnbﬁ:%% VBinRe3 RAGKABS D, &,egesmesw(lg‘suj U8 RO step, the
aseptic conditions_ and | yophr I'i zed, the” [ yophilized

| Solpﬁ@pampleénmbéltng adegpichifrozan: Bulk weter i tiesplugion prms ice at

|
t en ‘enp gﬁe rl@{ﬂeg{}g%;?l ze g%taége‘g“,cg 1@@%@;,9{&1 by%educing
chdmimy ﬂ@mmmg@ vapar pllesmpf *em mlsmB@ ‘p@uyp GME sorbed

o S AL HIEITAL sl SORB B8 e Sparv

pres$wep and b elezatad) shelf temperature. The process produces a material known as a

lyophilized cake. Thereafter the cake can be reconstituted prior to use.

The standard reconstitution practice for lyophilized material is to add back a
volume of pure water (typically equivalent to the volume removed during
lyophilization), although dilute solutions of antibacterial agents are sometimes used in
the production of pharmaceuticals for parenteral administration; Chen, Drug
Development and Industrial Pharmacy, Volume 18, Numbers 11 and 12, pages 1311-
1354 (1992).

Excipients have been noted in some cases to act as stabilizers for freeze-dried
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primary drying, and secondary drying; WIIlians and

Polli, Journal of Parenteral Science and Technol ogy,
wo/edoaner3sB8, Nunber 2, pages 48-59 (1984). |n tPEr/US2007/010155
freezing step, the solution is cooled until it is

adequately frozen. Bulk water in the solution forns
ice at this stage. The ice sublines in the primry
dryi ng stage, which is conducted by reducing chamber
pressure bel ow the vapor pressure of the i'ce, using a
vacuum Finally, sorbed or bound water is renoved at
t he secondary drying stagasunder reduced chanber
pressure and an el evated shelf tenperature. The

proBadis; et Qe S DavelBpments in BivgicalStandaydipition, ¥otume 74,
cake. ereafter the cake can he reconstituted rieﬁn .

isgfmcluding

" page$ 223239 €HI9 10 By sxamples KBOWR Freipicsts 1priude pelyo

mahf Norbitd dndBiREetdD); sbigarb Gindlididpadlicdke WA g0, &id nino
water (typically equivalent to the volume renoved
acidffincheding elenine; ghycingrand ghtamic apiddi | ut e sol uti ons of -
anti bacterial agents are sonetines used in the i
pr othasidition, pplyel arsiazaflso pBen pegddatpsptget polypeptides from
ﬁe%%gr%adiy o@g'rlr%el , I%l?r?‘ggrts 11 gﬁ_d 12, pa5 gdé'gﬂ%%&%@mthe
drickBfate (DG Ayral, Eugans iorpastidwiaralisaceharidgs.cde fHectygdn bathahe

el o R U555 B 7 Bt SRR ot e
andSliasndamatidesnndpolyivets sueh 38 PVPalme 485baBgepdrasilis stabilizers of

e, .known exci pients include polyols (including

bOﬁﬁﬁ%&%@Pﬁ”?ﬁTbitol and glycerol); sugars (including

gl ugose. and sucrose); and, anino acid i_ncl. udi n

a1 ahoriRic Py e bbeniek Rt b ha(c dig P may be s
powpdﬂlr)éﬁit&l_ag&' r&bt@tﬁﬁﬁaftibh&wiﬁ aoaptgb%mta S@ldtibrg a@d?tngéd above.

pol ypepti des from freezing .an yi ng- | nduced da e
Exampfes 8 @ﬁmﬁldfh@tﬁeamtﬁw r 53%@%%@%@9 spray
dridlf p&aert, abforphdhsPRNIerd, gramM B! Srecipitates) dripatticalates. For

_ _disaccharides, are effective in both the freeze-drying
injgstign.cthe formulationsaaysensiongly contpiarstahilizers pHhmodifiers, surfactants,

bio 'ﬁﬁﬁit?ﬁlodiiﬁ&'g gﬂ%@%nﬂﬁgggﬁkg?ﬂhés%?CChari des and

pol ynmers suc so been reported as

5! Bl 68 Sl HOAPUE U8 bl bR ADF sustanes:

armaceut | fornulation and/or medi canent ma
rel¢age prepamtions ingludgisemigesmeatle matri¢eas of isokd hydraplagbic polymers

e S35 W B BRI O EASTRES s,
midrotapsyledr Exeonples efsugtained-release matrices include polyesters, hydrogels
(for example, poly(2-hydroxyethyl-methacrylate), or poly(vinylalcohol)), polylactides
(U.S. Patent No. 3,773,919), copolymers of L-glutamic acid and y ethyl-L-glutamate,
non-degradable ethylehe—vinyl acetate, degradable lactic acid-glycolic acid copolymers
such as the Lupron Depot™ (injectable microspheres composed of lactic acid-glycolic
acid copolymer and leuprolide acetate), and poly-D-(-)-3-hydroxybutyric acid. While
polymers such as ethylene-vinyl acetate and lactic acid-glycolic acid enable release of
molecules for over 100 days, certain hydrogels release proteins for shorter time periods.
When encapsulated antibodies remain in the body for a long time, they may denature or
aggregate as a result of exposure to moisture at 37°C., resulting in a loss of biological
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dri ed powders, anorphous powders, granules,
precipitates, or particulates. For injection, the

wo eForub 817 ons may optionally contain stabilizepsrupidor/010155
nodi fiers, surfactants, bioavailability nodifiers and
conbi nations of these. Sustained-rel ease preparations
may be prepared. Suitable exanples of sustainedrel ease
preparations include sem perneable natrices of solid
hydr ophobi ¢ pol yners contai ni ng the anti body, which
matrices are in the formof shaped articles, e.g.,
films, or mcrocapsul e. Edanpl es of sustained-rel ease
matri ces include polyesters, hydrogels (for exanple,

actiPRRV hd poasible ¥hgigey in ﬂmhhﬁtﬁgeyiioﬁye)Ratlﬁhal strategies can be devised for

s Ao B st U ESlet e -

medHahishs i &chba@m&be ﬁﬁéhrdﬂ@dxﬂ'&@l-$b@dchfdrﬂaﬁof{ tH¥yhgh thio-

acetate, degradable lactic acid-glycolic acid

disulfide injerehange, eabilizationemay, b G?P‘E)éfﬂotty( mpglifying sulfhydyykresidues,
lyof»ﬂlﬁ gm ﬁéigﬁ%gil}gxrﬁygxgl %;g fi rﬁoﬁﬁirgc&{t&ft?hélﬁg 8ppropriate

copo acetate)
addjsbiey,- dnd(deyelopmgdpesifi pojymher mathiy. commoslé,m}as)l ymers such

as ethylene-vinyl acetate and lactic acid-glycolic

aci Hhefosulations efithe inyentioh@aay besddsigned yebe imt-e@tyzg, fast-

| r r t

ol R s S e S TR T
phahnalgeuhoal farthalatjons mrey alshdyg fomyulated doncontrotled grjeasg ar for slow
as a result of exposure to noisture at 37C, resulting

‘a loss of biologicalactivity and possible changes

¢ or ST FeAS Rk he BRA Bep b SEEFRUGAD R B e,
bodgaﬁexgmgagee?l heglth bertxdiﬁqm?gat iand drmogﬂarel sﬁgjefs dose mtervals '
| SCcoyere (0] e Lnterno n rnma on
admi G FS PP TS, ARG FORBIGEORSOLET. yAT OF Hapove
doshe ffriiks Qufdiniyy EfEttivEiaRibuiitt 4rb WllWithif $halb®itnds of routine

'yophilizin fron1aC|d|c sol utions, controlling
expgBmentatien and thergfore, sieHgviship thasqone of thednstantdavention.
developlng_spe0|f|c pol ymer matri x conpositions. The

f or e specBiecbinding pgenter antibedy isagmirisigied; Ryrany suifable means,
mcl%tiﬂf a?&:gélgﬂ sub@tideBhE ﬁﬁé&m&&ﬁg ond2y, and intranasal, and,

sus ne -releasing as described herein. Thus, the

if dpsivedrfar lngal treatmen; mnaéﬁsnm mmnb%mm lrzaftx@qns ipelude
intr 9&%&9%&&&? 313@3 thg; é &s%hsﬁgmg% Gi &4 Subgutaneous

0Sages ng ol conditions o
adnmnsaasen Hﬂm&h@gaﬂhbsﬂynﬁebgﬁkqgqgﬂnmmﬂnﬁNQQthmnwbb'

sg 1 Py] pi.ﬂse 8 Sfusidh dpa(iiﬁcelhar?}f' wtltﬂedeéllillghg GbsesdIihe specific binding

agent or a.ntlbody Preferably the dosing is given by injections, most preferably

rel

intravenous or subcutaneous injections, depending in part on whether the administration
is brief or chronic. Other administration methods are contemplated, including topical,
particularly transdermal, transmucosal, rectal, oral or local administration e.g. through a
catheter placed close to the desired site. Most preferably, the specific binding agent or
antibody of the invention is administered intravenously in a physiological solution at a
dose ranging between 0.01 mg/kg to 100 mg/kg at a frequency ranging from daily to
weekly to monthly (e.g. every day, every other day, every third day, or 2, 3,4, 5, 0or 6



10

15

20

25

adm ni stration routes, excretion rate, and

conbi nations of drugs. Any of the above dosage forns
waeoarning effective anounts are well wi thin pdEUS2007/010155

bounds of routine experinentation and therefore, well

within the scope of the instant invention. The

speci fic binding agent or antibody is adm ni stered by

any suitable nmeans, including parenteral,

subcut aneous, intraperitoneal, intrapul nonary, and

intranasal, and, if desired for |ocal treatnent,

i ntral esi onal adm ni strat-ison. Parenteral i'nfusions

i nclude intravenous, intraarterial, intraperitoneal,

umbgpéravaeky,tﬁraferabmh Hag@faﬁgingcﬂ'orﬁ ubptazm?gncg 0.1to0 15 mg,/kg or0.1
adm ni strati on In a t.ion, the specifl
to W mpfke it a dFRaPeRRY Ot ?sors%mnaﬁpsf wegke AT WP & ‘i%rnéél ?% gmonthi.

|nfu3| on, partlcu arly vvlth decl i ni ng doses of the
L ' th other apents tlbody Preferably the

dos{ng {s' i ectlons efera
i nt TQ‘?/%?\‘&H’%‘%‘W s‘-ﬁ% ﬁgﬂﬁ?‘ﬁtﬁr‘?%‘”‘ﬂ’
othBdrti- M abiiedt B8y thbAA emgéhﬁt r@ﬁicﬁﬂeﬁt%dﬁﬁhi@fraﬁﬁn includes

chronic. O her adn1n|strat|on met hods

admigistatipn of the WOrﬁiﬁmPh@ef@ﬁP%?genﬁ%&tﬁé B tiges and at different
rouléga&slgﬁ% H8therd fs%ﬁi@@v@ﬁﬁll) in the¢ird durtig@Whieh théSgehts are exerting

mnistration e. hrough a catheter placed close to

theireerapssiticedfestst @xempéary pRifceliit iggnts kpewn pre&xefa‘rt:mclude Imatinib

bi.ndi a
M A R0ER, Rispal RN thal LY SILUBR A% antpecnincs
sighdling fEA ¢he Abgtym@slﬁmkmmrana tBéreﬁ‘ijé isgldta sj:&ﬁﬁng#lk:g irdtibitor.

frequency ranging fromdaily to weekly to nonthly

(e.g. every day, every other day, every third day, or

2, 3, 4, 5, or 6tinmes per week), preferably a dose

ranging fromO0.1 to 45 EXAMPDES to 15 ng/kg or 0.1

to 10 ng/ kg at a frequency of 2 or 3 tines per week,
HupManigatioch FSR/IKg once a nonth. Adnministration with

ot her agents The anti bodies of the invention al so may

be SRACWas Blinhitizadiby AistrhigheGDR gibﬁobvﬁlhrsurpnsmgly no back

o b T SR B9EB  EPE SPlpes aose

fundiibiR aeiVity. ThE MG fFFandafdTks that niiidthiBee He hofRandHichl désidues,
di fferent routes, as Iong as there is sone overlap in

and ¢id nof ptrodues addlitipnal Rroline rezidvess Warechosen 45 %ewtﬁ'éﬁqquences

' Bﬁeﬁ%ﬂﬁ%&tdrﬁeﬁifﬁgﬁ&w ErsRlcadplordthertce bids VIIENL46 FopoWn

In the art 1 nclude |fmatinib slate Gleevec&trr)). It
framiwotkil 4l Hend ¥ Hhite forframamior 4 s the closest J region

RSP  Trk R S A CPE%E B Vel RRrRe®s

germline sequence with JK2 as the closest J region.

Isotype switching was done to produce human IgG2, IgG1, IgG4P and
aglycosylated IgG1 forms of the humanized antibody. The N-linked glycosylation

" consensus site was removed from the human IgG1 constant region sequence by

mutation of a single residue from asparagine to glutamic acid at position 297 (Kabat -

numbering).

The humanized SR-1 in the aglycosylated IgG1 (hSR-1 algG1) form binds' ina
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Hurmani zation of SR-I SR-1 was humani zed by a straight
CDR graft, with surprisingly no back nutations

wo aQuiizetr to maintain affinity though it reniredus®ob&olss
denonstrated desired functional activity. The human
framewor ks that nmaintained the nost canonica
resi dues, and did not introduce additional proline
resi dues, were chosen as acceptor sequences. Based on
these criteria, the heavy chain acceptor sequence was
VH 1-46 for framework | and Il and VH 1-e for
framework 11, with JH4 assithe cl osest J region (also
known as framework 1V). The light chain acceptor

destred Lm&ﬁm& with higher ¥fthi§3ogke niehtbwﬁexqﬁarwmpakdd‘to\kﬁmbksc-kit,

h d t
andh 3 el et i) Snfegemist YRGS e B0 pearam kit
dué&ryrm aflfcetl %ﬁsdﬂ%@s&@ﬂecﬂﬁilh@ pfbmmmdmahmewoms of c-Kit
glyco | ati on consensus site was renoved fr
glycondatedletd rarpewateinsen va%&sq%ﬁms@%and
celﬂuﬂ %%t}%g &@f&%&a g ren ﬂﬁlﬁogﬁ Qhowvadrhs uﬁé&p@ct@& and desired

posi t| on at nunberi ng) e humani zed SR-1 in

half-tiée, aghljmeas PKaansdsatusable targr-medinted) antibodyelimingtion | nn monkeys.
Itagsgkﬁe#,{&ggm WJ:O?Q%P;E&E df finity to the menbrane

conpare Kit, and is a highly
Bixﬂﬁhg%cfi&? &l% ant agoni st of SCF and nedi at | ng no

ago |sn1o t dlrectly in all cell based assays

tes &Pg
Si g%‘g i ng he ag ycos %ggl?){e%élp%gg&g&él:ﬂ osen
dlmemzatmln/ dligdrhertzationf aitepliospherytition lahd kédepion gﬂttmﬁbz&}h)n, most

ik AR e Pt e ST el SRR s he

c-madm&trm&dl G00efd]dh highboalfinity icoinpatedao thensolbatrié eyJ&it extra-cellular
al so depl et es, mast [lsS.in vi oase ected
dogmanpiings SRR e Biede. Kifett mithig Haesds Bt SR

- wotlldSpFefeféntial1a Gird the Bafiye hiRafbsarieCassociated receptor even in the presence

di meri zation/oligonerization, autophosphoryl ation and
of pefedpeighe solubleshed sacepioR moRemery i kel y t hrough a
cl at hri n-dependent pat hway. The SR-1_ nonocl onal
ant p@ﬂwymwr@w@ en gielycgpraigingan influsper biglagical gpd functional

propbflel] HOntRATBRALR Sf ;8 tlﬁar??él%s?la@ed"fgbl%%@h@@é& #a8binding .

omal n nononer as determ ned y Bi acore. Kinetic
pamamgters wgreseoggersed. Humangrd SR-1 algG1 bound to recombinant c-Kit

receptor-Fc with a KinExA Equilibrium Binding Kd of 1.0 pM and using the Biacore
assay, hSR-1 algG1 blocked stem cell factor (SCF) binding with a Ki=70 pM. hSR-1
algG1 binds with high affinity to the feceptor»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 Dependent 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 inhibition results in rapid loss of viability and decreased
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woul d preferentially bind the native

menbr ane- associ ated receptor even in the presence of
woorhi2Bi7 t he sol ubl e shed receptor nononmer. pCT/US2007/010155

Car bohydrates present on a glycoprotein can influence

bi ol ogi cal and functional properties. Humani zati on of

SR-1 to an aglycosylated Igd@d form showed that binding

par aneters were conserved. Humani zed SR-1 al gd

bound to recombinant c-Kit receptor-Fc with a Ki nExA

Equi libriumBinding Kd of 1.0 pMand using the Biacore

assay, hSR-1 al g3 bl ocked2zstemcell factor (SCF)

binding with a Ki=70 pM hSR-1 al gd binds with high
profiferativnt y This ak$y is swieg for IC501poteney datsrminativresf STR astagenists.

nsif st pblied AEteBRIEP0R) 6P (e hunmni zat i on and as

t he u C- K| ess, |,i to ac as a
o1 Sl fia patketiy SHORR SEEmERAer s phoGpoRlafth dha
mtelaea&ad&mn M 7e ceUk mdzédungnﬂatm@ambwy&g bidckIRCF R diated c-Kit
human nmegakaryobl astjc, cell_]in d?pendent on

SR E YIS, 1 AT R RS o R A DEERE cgepblg ot Fgnsically
medxﬁﬁﬁ@b%?ﬁltérﬁﬁ%&n lafld pRSdpholystFor) bunprisiily, g editlince of

decreasedproliferation. This assay is swted for.  1C50
agopisteway deteeted in thetVEe GfK‘S@CCH?WW phospherylationgead-out

for RSRL D, et R0 ool BB ot o
didinot ﬁdlyaihhibéttSQF}qula@?eI@etebgptonmg'a@Imgonh at the
anti body can bl ock SCF-nediated c-Kit signaling

eveh$R-1 dIpGd (sh0waseutrajizhﬁmwlamg@ ugfmiSRf thetmynergistigsdioteof SCF
[ | NSi di tln c-Kit I i n
on SNGCT A alohy SEiton i oy I ARAR niAB B AN ED11 7+
(c-mmdetmamd ciebts. t nenmm veith<bitr ﬂoa;ebﬁhdlng thizohSRal algG1 did not
hosphor.yl ati on.read-out, for hSR- .. .Not abl y, .
mediag SR ks TRt SOP APPSO R SRS Saseett spyiyal
actﬁil n}? o hSROPAIZGH! Wis d)t%@i'\*ékitup&@':lﬂl@jmmo%ﬂcéhdﬁhbn b€ BRntibody in

ernalization. hSR-1 alg shows neutralization at
thisjasgayy glprfectoﬂletqn&bg‘}ph@ﬁ'@ ?'%1? .'t% inbabipsyrviyal bglowdaseliecsr
derived col ony formatl on usin ri mary i sol ated human
LacipptMast-Gell Aggregatign, CIie r&r‘f ¥¥|s. Consistent
wi th our novel finding that hSR- 1 aI gd did_ not
medCuttered hrpranimast celdy deriyed Siomp bormmapRY GPAHT 6tlls werg used to

bpabett poRACY hid Hmk VM Hf Lonipolihdd. INSFRN st dnhibited SCF-
assgﬁg%] % %ger\ggd up to 10 ug/nL concentration of tlhee
demndqm oahst £¢11 survival, conferred no survival signal to mast cells, did not mediate

c-Kit receptor phosphorylation (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 phosphorylation and resulted in a reproducible effect on mast cell |
clustering. No unexpected abnormalities were observed for hSR-1 alGgl when this
antibody was dosed in vivo up to 30 mg/kg once weekly for 4 weeks or up to 150 mg/kg

subcutaneously once weekly for 2 weeks in non-human primates.

hSR-1 algG1 shows no detectable non-specific FcR binding to U-937 cells
expressing Fcy receptor I = CD64, Fcy receptor II = CD32 and Fcy receptor III = CD16.
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this assay. In fact, the anti body was able to inhibit
survi val bel ow baseline. Lack of Mast Cell

w@gnregaii on, CDC and FcR Activity Cul tured huremusmeto10155
cells derived from bone marrow CD34+ cells were used
to assess the apparent potency and rank order of
conpounds. hSR-1 al gd@ inhibited SCFdependent nast
cell survival, conferred no survival signal to nast
cells, did not nediate c-Kit receptor phosphorylation
(Figure 3) and showed no ability to nedi até honotypic
mast cell aggregation. Insentrast, the hSR-1 1 g& was
able to block SCF-nmast cell survival but itself showed

In &ﬁigfahtabuﬂmmll-aqgmi dngd IgﬁnP esfthy;rtfg vaassietectedqireﬁix'imlﬂja to the -
mediating c-Kit receptor ospr; ory atjon and resulte

& cirt G b

* highptBnifelridy dhsredoreroot PConagtiydty it pred: Rbyale(y), and
ex M laad 18 gmu hd é’cﬁnfﬂ%fn%np&b%%ﬁ&&ﬁ cwo,h§&111d@a!t@gl
this anti was dosed in vivo up'to 3

Aglmowlateé himefrisy mausvélsmamigmpambost@s haye kegn reported to retain
sonhf A LIRS QR R 0¥ AR 3R o ela RG Rkt Bea

activitieshifihSRA D) algG uueaﬂn expedctede Xfireatntd slgm‘*‘sa;latrmhpatmn df standard
4 F 2
mefioplogisk il SEEBlort, dhdiee of DRk TS gk S bR ifdnues it
hawgrsot §ifldel £tholscakuwib hypxbpriatla ehhriaghnmidsg that §s ﬂmgﬁ%laﬁhuty
Theref ore .no ADCC acti, vit red| ct % for 1
binger, fgnctigpa] neptral antaggnist aaé/\ “i 8¢ %&Vate ‘mast cells

conpl ement dependent cytotoxic ceII deat h.
Pharmacelgaeticsi od chi neri ¢ nouse/ human 1 gd anti bodi es

by B e Eirarh Bk St Sab Eomthe i BoR i i1 868w Rsr-1

algdRSPK @6l e dytiohd dgusdhofidys hftad &Eia%mrw HBC adpaistedion at 3
he data shows that application of standard

mgfkg nbanst sgiiles indigate ﬁaoeflmcér RKkdpeboths The ;s%%mrﬁg@;s dgcreased
molrgﬁg 41y al ﬂ)% eSlehR8RoMO Uit {hR\VdniBBieY kl%vd&‘ijsxgnlar exposures, as

e Wlt appropriate characteristics, th

mepsuged bj' CofGintnyarst AUEI0.0ash, afterd single th&céadramﬁg@nnsr@ at
c-ki.t and t hat act| ate mast cell s

v heCaRrae B8R bn AUGH, e it o srmmaimgely <

0.3t ALARAKgFOCHéthRuinahiyed aatiBodi&R- ']]hea]bxgﬁallﬁlﬁlity]mhpproxxmately
cynaomnl gus ys after i ngl V or. S .

SR e hoRSR | ey g BS-hie iz bmpbizSd 8- L yersions.

reBét!irvElynﬁﬁérﬁt(ngh both. The concentrati ons decreased
nore rapidly at Iovver concentrations. The two

ant igaes @spreliniesdy expbdudé d&X PO SR Esnd BSmanized 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 Biological properties Cancer Immunol
Immunother. 1992;35(3):165-74.
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measured by Co/ Cmax and AUCo-tiast after a single FV
or SC adm nistration in cynonol gus nonkeys. Based on
wabitoAtizast t he serum cl earance was appr oxi mat B¢ yus®HoB010155
mL/ hr/ kg for both humani zed anti bodi es. The
bi oavail ability was approxi mtely 82% and 69% for the
hSR-1 alg@ and hSR-1 | g& humani zed SR-1 versions,
respectively, after SC dosing. Based on preI|n1nary
exposure data of SR-I and humani zed anti bodies in
African green nonkeys after repeated once-weekly
dosi ng, humani zed anti bodses achi eved hi gher exposures
conpared to SR-1 . Notably, hSR -algd showed equa
besTabie 10 Phkinddskietc ParahfgerExtimaAeafied 4 Singlt IV or SC

ewousl de e .o cosy! at | fa .
ahishsedion SRRl 1852 ot SkricaBt S reeke S Mtk Cimdolan
Mohkbyfshe case of an antibody, its metabolismand other
bi ol ogi cal propertles Cancer | mrunol | nmunot her. 1992;

35(3): 1Ib5- Table rracokl rc P rre{:
Esti nates A #7% %%ﬂ A of
Teskerticly Eﬂ“‘%s k‘ n? ) ni gli¥
AUCO CL Test
a{jli&ﬂx%GPgut ﬁL (Elra;( (hr ) (?rL/shq_é(f?g) eli%'
103 9710 . 309 Vv 107 -
@dé@b - "hsRY aiga” s SGIQ&%R Tortadyl 227 -
Q%EZ SC %Qt 7 60 3290 <7(§612 68&% 82.1
in

estl ma concentratl on after |V dosing Cmax =
|1r%@)200nc§§1t rat hgry aft eggSC dosjyeg Tmax < 4iJdre ofgg g
max Al

tiast = area under the concentration-tine
curve fromtime O to the last tine point with a

Co QH&HL&EH %#1% SRBGRALLALRE TV Hosing | €arance after 1V

= apparent clearancé after SC dosi ng
me maxxmum concentration after SC dosing

Tmax = time of Cyax

AUCp.qast = afea under the concentration-time curve from time 0 to the last time point
with a quantifiable concentration

CL = clearance after IV dosing; CL/F = apparent clearance after SC dosing

F% = bioavailability%

® Clearance calculated based on AUCo.tast

- not applicable

Cos Cmax, AUCq.giasty, CL, CL/F, and F% reported to 3 significant Figures.

Human Dose Projections

The minimal effective dose in the wound PD model of mast cell expansion is <
0.3 mg/Kg administered once weekly for 2 weeks in monkeys. Based on a body surface
area-based dose conversion, the minimal effective dose 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 pharmacodynamic relationship between the degree and duration of c-
kit inhibition in human by hSR-1 algG1 and clinical endpoints are unknown at this time.
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F% = bioavail ability% a C earance cal cul ated based on
AUCo-tiast - not applicable Co, Cmax, AUCo-{iast}, CL,
weckobF127amd F% reported to 3 significant Fi gur escT/bkpoerio10155
Dose Projections The mnimal effective dose in the
wound PD nodel of mast cell expansion is < 0.3 ng/Kg
adm ni stered once weekly for 2 weeks in nonkeys. Based
on a body surface area-based dose conversion, the
mnimal effective dose in human is projected to be
<0.1 ng/Kg wi th an equival ent dosing regi nent.
However, this is a prelinisflary estimation as the PK
and the pharmacodynam c rel ati onshi p between the

-A nilrg aeaurate profectidn will bé make when imdre phanmacokingtiwandy

hSR-1 al gd . and .clinpi,gal endpoints are unknown at this
phaf‘?‘ﬁ"é)fld,xn Cdataarg, tagalgF‘oj ection will be made when nore

har_pacoki neti ¢ ..and arnacodynan ¢ dat a . .
tn Yy Yokt DrIGHOD oBMAHIEHH Gafosh st Eeliin Mppkey With
SRANGhdRSROL Mgl Cel I's in Monkey Wth SR-1 and hSR-1

al gl I'n human, nmast cell MX expressing tryptase and

| aclt Kifinil) YHHRE el M tleR kiR e thy Plakedd la¥king chyi@setdre localized
_tissues such as the lung and col on, and this sub e
primraralyfie aricgeal distuss speh enibe dyngandcplop. ap gwépuw%ﬁ%! bgen

det&REBInThE SHAARA TRhiphb! RVEIS of HGHEE gléﬁﬁeﬁﬂﬁ?hwn% suggesting
alternative activation of mast cells in this

possiblrnlternntive Prdvation ofgeast celtyip thig speditipng The mast ¢gfhMbde
exp?&gingli% 18 tggeearﬁiaflﬁ;ﬁ\a%a afe $FESodAlizS s dthe Bf‘lﬁéfe tissues and

I'ssues sim / een associated wth
simglatly haviebgen assatiated pithfsclsredterma aod other Sibroticgondgtionst Hence

b . ' t .S

v AES B SRR BRI R A0 s
invﬁl&hihgemlir:]osal iridsaﬂmsct(\eg?'jsshelﬁl{pgﬂBE, Ss«s,tztﬂm;rl]a, Rﬁ amtIBIBD) The

. T t ti to [ t
theiappriiy P e 40 B MBeaciot: cifisegipoaped Ftss B pme of
distAtbutibi 68d PRSSinceqhhst call€ard @Bkdrally JorgdiNd  dndesle tiskheaédident.

ti ssue-resident. Mreover nast cells are largely
Mogrsivesmesticelln areq laggely guiessgnt witi aghivated tot %ega«‘ﬁal?%}% apgggnovo
synfERiA SRR IRMGL By WEEpIRY tatk‘é¥ rb1B8H R AYlamnkRdry Tedfdnse.

In the inflanmatory response. The ains for the in vivo

St UGHE RinfEoF tHeQn 14V Rl s WRrBRleRionSfate (depREBH ofbAsaFAlucosal

and connective tissue mast cells such as present in the lung and colon and 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.

SR-1 was administered at doses ranging from 3 mg/Kg to 30 mg/Kg once
weekly for 4 weeks. In time course studies, basal colon mast cells were shown to be
maximally depleted after 2 doses by day 14 (Cyough >800-fold the cell IC50), and thus

day 14 was chosen as the time point to determine the pharmacological activity of ¢-Kit
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and connective tissue mast cells such as present in
the lung and colon and to determ ne effects on
woanaopoi esis and effects on precursor cell s msr/vadob7/010155
as an inpact on erythropoi esis, nelanogenesis and
sper mat ogenesi s (therefore utility in male
contraception) follow ng sustained and high fractiona
inhibition of c-Kit The SR-1 nonocl onal antibody was
sel ected based on its equival ent functional potency at
human and nonkey c-Kit in the CD34+ bone marrow cell
CFU assay (inhibition at -560 ug/nL), and its nonkey
PK. SR-1 was admi ni stered at doses ranging from3
antAgHni@s be bB%_l- a@bK%nasﬂfalsv\&ekl Ipyactieal rézllslms,l{ﬁsallpﬂnh]rhbmy mast cells
cour se studies asal. col on mast c S were.showp to. .
wersevitlatedion qay A Atdhe imeraf Decropgy, ad the feripiation Qf@? gugr
>800-fald the cell ]C50), and thus day 14 S Chosfﬂ :
as Bhe 39 me/ledase qf&%é@éﬁﬁalﬁ@r%@csw#% gg%‘ﬁ?’%%f’ asal lung

madtell¥ waY oBferfeditlaanl AP PRI BV& oT>200581d the UIN7 EBHklar IC50. The
cells. For practical Teasons, basal pul nonary nast

effests okloyer dosey of §Br ban basal sglopgnddungwasticglls. srelapegeppsisand
LAt | the study. 5 At a 3.0 ng/K
speglggtgtgglsesg‘éfl&gg{ bfluftéq t he study a g/ Kg

m ni stered once weekly, depletion of

bas ; 1V, ' e
oF B VP TBOk GGl SR BT sl Gyl o and
3.0Inogikig. ddwataydid GiRkngh leyelshwers>200) 22008 and RP0fedd the cell IC50

L] | | | & Noiae
ol SRRSO RS PSR SERE LBl an e
fulbdepBtione 967 of basabcolan nthsBeells. (SuranwrizeinfErbie1). THEe ekppsure,

4 C gi, Jeve|ls were .> 0Q0.~,and >8000-fold t
celfgeened g it RS Jor o Jorteon 3 P uidpde il skt
fin@ihfs fepopted.near hal f-depletion (69%, and nearful

depl etion (96% of basal colon mast cells (sunmarized
In VivolBificicy of SROE afd SR @IGgtlih the Woiiid Pharmed Jodyhamic Model
relatjionship for, hoR-1 algd@ is in correspondence wth

of Mast Cell ¥ xpagsiopdn Menkey | \ivo Efficacy of SR1 and

hSR-1 al &gl .in, the und, Phar macodynam ¢ Model of .Mast.
Col RSB TR oIS FERHS! P aRs) GHBREnGRpFesonse, if which firs
nedtRiph¥EAd Méndndcpbptinked 4id MARENS ¥mig e FHTE nedrBy W4ues and from

first neutrophils and then nacrophages and mast cells

theiicylation. grppilatieminsl re-FRishedializatipnofdissuaseand hilbrablast apsociated
corgzltaggg% B Lilr B whfi d@dxﬁl@%@ﬁgsa@é (TABgdtnakh RFVESal, #o6ht.
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 activation 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 paradigm.

Doses of 0.3, 1 or 3 mg/Kg of SR-1 administered 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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contraction of underlying wound connective tissues
(D egel mnn RF, et al., Front Biosci. 2004, Jan |;
wP20083273)7 Cut aneous wound injury is a nodel tECcHULY7/010155
mechani snms that may be relevant in fibrosis since many
of the cell types involved are associated with this
di sease. Moreover, it has been reported in humans to
be coupled with a rise in fibroblast derived SCF and
activation and increased densities of nmast cells
(Trautmann A, et al, J. Pathol. 2000, Jan; 190(I):
100-6). Fol | owi ng cut aneess- wound i njury in nonkey,
mast cell nunbers increase in a tinme-dependent manner

- ovepbidelifie ﬁhﬁb@z’%lbyt dagt14i dftet 2dRARGIGg] 0y R vels for the OBiinpk dose

wasysfold e O3 Ror e {Tablian f 4 el feminh aglsyhars gbout -

2-fd18 (REBT-7R28078hd hithisixpbSiite Shly sl @ﬁ%iﬁ(ﬂi@ﬁ% observed (Flgl)

expansi on of mast cells_on day 14 (Fi 1). Maxi nal

At 3 wieelsi, magimaleftiegay s Sézél qbﬁervsé ifor qurh b k mpggrpheits
whér? CLGASE, L1 18008 weR! F§§ 6818 RHEORY. STH e S@Mied Suggest

fer woulti ng. Q oug eve or the 0.3 npk dose vvas
thata7sustalinedt Graugh/ExFosnEsef “ohriabd thellf S0 TebCentrition By likelyusequired for

maff HebigKeh Se WL ga: %gga}heafsagin% e, U7 1050, and

'S exposure on ition was observed

(Fi f %ﬁﬁy i

obs]glr)%/eégﬁ)or’ boﬁgﬁ% ﬂe g%ghg ng/ Ky 1co or%iél%egrbeased on the
ma:amahafﬁéaqugﬂqufmlSR-\l\m thisoetlel. tthe low0 dosettested (b3 mg/Kg),

[.C50. .These st udi uggest t hat |ned X
ma’f}fnaglf’-hf%ﬁan Ffé conct()éx 3 Pé’rt}‘r?ass f%l ey rg ﬁ’gég‘égunz
wedks) SeRith Calued labelb ht thixtirmé mu»ade-édlnahd Ucr-mso CEibIle52).

Doses of 0.3, 1.0 and 3.0 ng/Kg of hSR-1 algd were

evaratié e duhnntatited thet FIYPRbeffettd oftSR41cadyhSR0\alG§ Din thRwound

|n tEHs nodel . At the | owest dose tested (0.3 ng/Kg),

i nhi bition of wound-induced expansi on of mast’

dowithin 2
at this tinme was >200-fold the UT-7 | C50 ( Tahibitich)of
Table 2 summari zes the PD/ PK effects of SR-|activdted S®ebletion of
al gl in toe-m@sod PD nodel . Clpi bikdlOWTT askir maste dbasal colon
bepl et on o(ngkﬁﬂﬂ |Q5@seCHOQ@mT)3| d lms@ sk| Neolst  mast cells

SRdel |5 36 03mghkg 30 8 S05% . ND
1.0mgkeg 994 276 >80% ND
3.0mgkg 1873 520 >80% ND

hSR-1 algG1 45 03mgkg 910 >200 >95%  No effect

 10mgkg 12,400  >2000  >95%  >65%
3.0mgkg 44,500  >7000  >95%  >95%

Axi incisional wound was made followed by punch bidpsy up to day 21 in human
(left) or non-human 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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SR-1 3.6 0.3 ng/kg 30 8 >95% ND | . O ng/ kg 994 276 >80%
ND 3.0 mg/ kg 1873 520 >80% ND hSR-1 algd 4.5 0.3

woddok@2B810 >200 >95% No effect 1.0 ny/ kg 12, 40RcEOH07/010155
>95% >65% 3. 0 ng/ kg 44,500 >7000 >95% >95% An
i nci sional wound was rmade foll owed by punch biopsy up
today 2 1 in human (left) or non-human primate
(right) (Figure 2). Mast cells and/ or SCF expressing
fibroblasts were reveal ed by chronogenic stain or IHC
respectively. In human, the expression of SCF rises
and returns to baseline ang.is tenporally followed by
a transientrise in mast cell nunbers during nornal

ris!\RUAGstRER hbﬂﬂ,ers%ﬁng%nmo&ed healig POIRSRr btasV QN Pishse to
IS observed in nonkey. During fibrosis and aberrant

" woupding ihebserved in semkexpPasiap dipresivianhaheriaat weurd hepling, SCF.
exﬁrg{@drparﬁ rﬁgﬁ%&lﬁhg&g Cerfidin SRR an (q?%ut?é b$ and

anogenesi s MNouse genetics s c-Kit plays a

Hebﬂt@ﬂng lpggatng Qh&sdnisigUr | N9 enbryoni ¢ devel opnent,

I urmn et erozygous i nactivating and/ or
0S f t
Al Y
de®BFpraetd, but i bumer beterazygows inaetivating nnd{enhtsw@f@sqt@n c-Kit
i t
G EEfphh B ROPARH 31 1 A 53l Bhoqrpaties. scF
andreHKit aﬂeimpsmntnh ihbivian meﬂaamomslsvdmaersmarsgsbd jor corabinhtion with
L, PDGER.and c s . as its

G-GRE Moismagraic Brmeel yafitaf, SR Hefmultidiapsg inhibitor
Glavaé Wh&amgﬁiéx_’.irﬁnﬁnBCRhABﬂtb Bm?mpenﬂ a&hhaslﬁskimmary

reporte n atients S e t. a Se n

phaggfgploeicaboigist mysIouBEsas 391 s9yere EEls 34 Gosvhias Shd

thr82B6¢ 16 e nisxHava beerd #e?bned i GIST p¥tfents (HimBleyMLN& al., Semin.

m gration of nelanoblasts fromthe neural crest duri ng
Hemafnl 03 e APsi 40(2 S4BPk %3l e is supported in human
Pi ebal dism  eevec has heen reported to cause

" baPMiRusg geprtiss dndirata thas £-Kig plaps aﬁalierm the mugrRteR offoskgapblasts
frol trnlral Bl (g Mehrb b oas, RN TSN if seried i Haman
Piebakdisnan Gléevae hasrbesh repdyted tRicaussébandipy” depigmentation in the hair in
a minor number of GIST patients but this has not been a consistent finding and
hyperpigmentation has also been reported. The contribution of other kinases such as
PDGEF can not be excluded. Studies in mice with multi-kinase inhibitors and a c-Kit
antibody show that inhibition of hair pigmentation is fully reversible suggesting that c-
Kit inhibition affects melanocyte function and not survival in the post-natal setting

(Moss et al, 2003).

SR-1 was used in dose-ranging studies from 3 to 30 mg/Kg administered once
weekly for 4 weeks to determine the exposures required to inhibit hematopoiesis,
spermatogenesis and active melanogenesis. A full blood panel including cell
differentials was performed on blood samples taken at baseline, 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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PDGF can not be excluded. Studies in mce wth
mul ti-kinase inhibitors and a c-Kit antibody show t hat

wo nwhrsion of hair pignentation is fully revepgi/bk®o7/010155
suggesting that c- Kit inhibition affects nel anocyte
function and not survival in the post-natal setting
(Moss et al, 2003). SR I was used in dose-ranging
studies from3 to 30 ng/Kg adm ni stered once weekly
for 4 weeks to determ ne the exposures required to
i nhi bit hemat opoi esis, spermatogenesis and active
mel anogenesis. A full bl eag-panel including cell
differentials was performed on bl ood sanpl es taken at
basKbisipmifictmy uﬂpac? of $R-1 dompaed to?&rﬁfdl @libjedts and Baseliné values

t he study. Analysis.of freshl t od sanpl es
waggetecied o P%Bera%t é‘@ﬁ‘eﬁlf%/ 2%93 °?? tﬁe@;@n fgﬁlre ‘Ufgpwem
gﬁﬂﬁem%&@xsésqb RB@s«"@@ﬁe@ trbiRted hitidld § dRkkd MR dosinf stRel. At

onpared to control subjects and baseline val ues was

the aaheattdme éastasn 30 maike onee weekly ;S’é(P'é‘i'rE‘teék% expegupy leyels of >

TR 0TS KSR G i, S e B
hemmdomcghwmndmwcmﬂm@nbbyrgm@mmw Misterathologisal alnalysxs
shobagl?%n% diE TR %t\!vge\lll OAI& téd %gd Qggtr L. coﬂo{rg%ﬁ‘% . ge;g%o% of

ncy was achi eve si'gnitican
CDh¢Trpbsitiog haahtopaneﬁcreknr ez:ll\muggerstlng powatialkrydtbuiam prihways for

hi st t ho |
henRiRET: th e At oun Een fprker ! Softs, Phd LG RES-30 mpk
adnfiftered oficeOvedkly for4 Weé!dgtdn\é(ﬁelbﬁ@@nt ﬁm wek laISoShb(&Imrtedl siice there
t t ent a a
may, B GbYdRelanari-s Ko akert basticrban Motae) Migmoggies pbich may

bettER ?‘efféfcf £aiseste stitd halfikasiibpilRicd t6 o AN ERIAWBEMIeYis] Thehormal
weeks on nel anogenesi s was al so exam ned_since there

haineglonef the icpatiwasnpt yisibly @#ﬁctecral ayseahort. Hloweverciphibifion of hair

plgﬁ‘r\(é{lfa)ﬁ%%jvﬁtﬁgﬁ%fr owid e rveR) eg@&/fgﬁr‘; t| ¢ ﬁ‘aﬁfmamonkeys

di sease state, at

receivingtbe 30 em'/Kg dpse Noefifgrt \Nas ebseptedrin ghe tmmgdéacolms
t C
sughSing) ik She nf R e L bebior 93D bng/ KBt Ble 19 me/ce cohor
SRvieexpobares wetk » 800@+fbld the@ﬂ‘e’ﬂ\ICfF(hl Maxnnaimﬂﬁ@py for mast cell -
ece|V|n t he 30 ect S e

de Pieyed aha o B dae BT HGS nIbEE alBefpE et i
mhitﬁn&teimmk&naeytayﬁﬂ@onj‘and that Higheralokes/©qlosires mialR be needed

lg%o%%es vvere > 8000-fold the -7 | C50. g&m nmal
to ble ST CHAERSTETIZER Y GBGISSIVE 57F PRV AR a

>7-fold the UT-7 1 C50. These data suggests that c-Kit
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 fertile suggesting
that this degree of c-Kit inactivation, does not appear to affect primordial germ cell

' development, spermatogenesis or oogenesis

SR-1 showed dose-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



10

15

20

25

" achied asnfield thpod

inhibition affects nel anocyte function, and that
hi gher doses/exposures may be needed to bl ock in

wolh@eassp characteri zed by excessive nel anocytmeT/us2007/010155
activity. Spernmatogenesis Muse studi es have shown

that c-Kit is inportant for the naintenance and
proliferation of differentiated c-kit
receptor-positive spernatogonia but not for the
initial step of spermatogonial cell differentiation.
Both mal e and fenal e Piebald subjects that are

het erozygote for an inactisye c-Kit receptor allele,
are fertile suggesting that this degree of c-Kit

dosk$) aal 1Wér dRe raip fadies BiRGdGuitdd Bidefitit tHY EDB0.0THE exposures
germ cel | develgpnent sper.mat ogenesi s or QQgenes| s,

in RO ROIRA BREBESH Madt COTeLpatisit. T Kotrapblifios: S%Eg&éé@m&rms
weekly dose is less than the maxi mal effect observed

antipody mayHikgheslearsemonthyafier theclastdiose, tuh Qgnonghs was pelected as a

oM o o B TSR e i
doseé guimadsiatf omonths idemlonstidtingtbat usa of hdSRel algGiplik¢ molecule is

egﬁst cel.l e anséqp. PK extrapol ati on suggested t hat
us é’sgﬁ??]%S 9 Yl’kely clear 1nonth after the | ast

S dose, but 9 nonths was sel ected as a conservative tine
UMBALY o assess recovery. Normal spernat ogenesi s was
y p g

f in. all d i | i )
{ PaBmeiof an® RN s8I foCy BRSSP RHEOR) 1 Phighty
D e e
coO a - . V IS | .
progtdl ond Hrsipl e of K07 Bt InengicaIBCH oy St et c-Kit
recéptbr B@irhal a6 68 oPBIEAPRotyERioRths ¥epdrEdFoOthe Patent Athriiest al

read-quts of c-Kit _sigpaling, Intrinsically it does
mopgRlonal Giel 8nhadyt THEGEISEEPD Pt aehicPEetedEG] isotype over -
hurRfSRNROA!, P ERALREyHESWHAId dd BaPEb&Rlpr8ditied Based on
monocl onaf -1 antibody. The selection of the

standard aprroaches dh3R dl alg6d twasechesesy empimeally wig noyel expegmentation
. L9 d.

o B IPLARSS ARl IS0 RBRLRS

membpineiceRit irgcepion, avwid hgmigactivien atat-Kitrandeonghast celis; lacking

exhibited the oprJ at har naco ical. .
oMo e i oo TR e By Salte Pt Thisgpigbocy, g eood
s.c.26dialthbitiot and Ha¥f-hife, fioldideanPK and sansible edrget-médiated agtibody
elimination and mast cell depletion in monkeys. These data would predict a suitable

human efficacious mast cell depleting dose.

The minimal efficacious dose of the parent mouse SR-1 monoclonal in the
monkey wound PD model is < 0.3 mg/Kg (Cuougn > 7-fold the cell IC50), and at slightly
higher exposure (Cyough > 800-fold the cell IC50) was efficacious as well in depleting
basal skin, colon and lung mast cells. Similarly, exposure levels greater than >8000-
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.

CHEChwhich if the S¥PPFUSE Teguired for maximal efficacy ¢ -
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effector function and cell killing through bystander
effects. This anti body showed good s.c.

wb@manzsiabi ity and hal f-1ife, nonlinear PK apdr/us2007/010155
saturabl e target-nedi ated anti body elimnation and
mast cell depletion in nonkeys. These data woul d
predi ct a suitable human efficaci ous mast cel
depl eting dose. The m nimal efficaci ous dose of the
parent nouse SR-I nonocl onal in the nonkey wound PD
nodel is < 0.3 ng/Kg > 7-fold the cell 1C50), and at
slightly higher exposure -(6€110UgH> 800-fol d the cel
| C50) was efficacious as well in depleting basal skin,

The efifent isieselsiblg upBis teseatidnsof tidatthértr |4/ subsinpgisnal effeena] imhibition

, reater than >8000- t [ i.s.required
of SHETBRG EerF 1S o OUm At FEls ol i ool 30 ol B that

cmﬂ@&écvmaﬁmwm&ayﬁnﬁ@rw&md@qsﬁm&ﬂ I nhibition of hair
pi gnentation in newy grow ng hair has been reported

W t R1rBHthé akdvaas 8. patbat] U, paifapplicatiéd piilicalinky U.S. patent
rodent and the hSR-1 alg@ may have utility in

applicatiense forgign patentss forgjenipatspt egmlrc\aeomemfa%waéent publications
Gdd 18iih Ynid BhecthidaBioh ahd/of BV Hh MeSA pARAKGE BRR S, o
ref regﬁégﬁ?g A sub -naX|n§ ef f ecteon nthltlon ofn ©
mcemmﬁbgem@fm@ceshnmu@nme@ael s >7-fold the cell
I C50, the exposure that conferred maxi mal efficacy in

t heFosuthe forrasinteit wilAbe appreciated:thaty although spegifiaembodiments of
the %\%n 18R habd Aés&%éd%raﬂ % 'ﬁuﬁ*}b&g of 11Ms§at1mtv%95us
|cat|on orei gn patent orei gn patent
modﬁ'mhtlcm iney be aade vdthophdeviating fromahe spiris and$cope of thegnvention.
in this specification and/or listed in the Application
Dat a Sheet, are incorporated herein by reference, in
their entirety. Fromthe foregoing it wll be
appreci ated that, although specific enbodi nents of the
i nventi on have been described herein for purposes of
illustration, various nodifications my be nmade
W t hout deviating fromthe spirit and scope of the
invention.What is clained is: 1. A binding agent that
specifically binds c-Kit and that conprises an am no
acid sequence at |least 90%identical to the amno acid
sequence set forth in SEQID NO 2. S 2. The binding
agent of claim1 that conprises an anm no acid sequence
95% or nore identical to the variable region am no
acid sequence set forth in SEQ ID NO 2.
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3. The binding agent of claim 1lthat conprises an am no

aci d sequence 98% or nore identical to the variable
wo g8@r/efy3gn no aci d sequence set forth in SEQ I Bud®7/010155

2. 4. The binding agent of claim1 further conprising

the am no acid sequence of SEQID NGO 4. 5. The

bi ndi ng agent of claim1 wherein with at |east one

conservative am no acid substitution in the

conpl enentarity determ ning regi on wherein the binding

5 agent affinity to c-Kit is maintained. 6. The

bi ndi ng agent of claimb5-.sberein there is one

conservative am no acid substitution. 7. A binding

agenwhat RdlaiffedGsf i cal |y ‘binds- c-Kit and that conpri ses.
) an am no aci d sequence_at |east 90%identical to the

0 aci uence et f ar.t EQ
TR T A S SR SR
amiol adiSRGUGTTet Bl T0% idéntichlde lthd &dinotRid Squeide sebfoeth in SEQ
r%gl on am no acid sequence set forth in SEQ 1D NGO 4.
Phe bi ndi ng agent of claim7 that conprises an
am no acid sequence98% or nore identical to the

var jz abl eTh@BirﬂEhgad@bdﬁﬁoﬂﬂhﬁ) $ U1 RBEPriS@ arf Bhinb acid sehence
4. 10. Th i ndi ng agent, of claim?7 further,

95% eﬁmrg idegtiealdo she yasiable wewBqmine acidsagusepsyiderth n $EQ ID
Nolbe binding agent of claim7 wherein with at |east one
conservat ive am no acid substitution in the

lementarity deternning. region wherein the pjnding
age t af A Ppppindingagenkpt cla {CeMRECS apamipgac ﬁ‘?ﬂ}l‘mf"'

98%%%mor9fdeﬁhém%meMﬁbfe lre;iioh b aciaRBq RS §£t\féhh‘1§SEQ ID
am no acid substitution. A bi ndi ng agent that
NOsgecifically binds c-Kit and that conprises an am no

acid sequence at least 90%identical to the am no acid
seqgenceThebirldfig dbenfoff&m 1 further comprising the amino acid sequence

of SEQ ID NO: 4.

5. The binding agent of claim 1 wherein with at least one conservative
amino acid substitution in the complementarity determining region wherein the binding

agent affinity to c-Kit is maintained.

6. The binding agent of claim 5 wherein there is one conservative amino

acid substitution.

7. A binding agent that specifically binds c-Kit and that comprises an
amino acid sequence at least 90% identical to the amino acid sequence set forth in SEQ

ID NO: 4.

8. The binding agent of claim 7 that comprises an amino acid sequence
95% or more identical to the variable region amino acid sequence set forth in SEQ ID
NO: 4. '

9. The binding agent of claim 7 that comprises an amino acid sequence
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ID NO 6. 14. The binding agent of claim 13 that
conprises an am no acid sequence 95% or nore identical
wo 2oozher3var i abl e regi on am no acid sequence sepct/os1007/010155
in SEQID NO 6. 15. The binding agent of claim 13
that conprises an am no aci d sequence 98% or nore
identical to the variable region amno acid sequence
set forth in SEQID NO 6. 16. The bi ndi ng agent of
claim 13 further conprising the am no acid.sequence of
SEQ ID NO 2. 17. The binding agent of claim13
wherein with at |east oneesonservative amno acid
substitution in the conplenentarity determ ning region
989412 edre idditichl t6dhé gartbistegidn dniinb)acidosequdtice sktsforth in SEQ ID
mai nt ai ned. 18. The bindi ng agent of claim17 wherein
‘Here is one conservative am noacid substitution. 19.
The binding agent of any one of clains 1-18 that

exhijbi t s The bamdial hyenk df Elaim J-fisitherdontisiig thb amiddadld sequence
as determ ned by surface plasnon resonance anal ysis.

of SBQ IR NQ:Rei ¢ aci d encodi ng a specific binding agent
that binds c-Kit conprising an am no acid sequence at

| eagl. 80%nhkdaiitinhg adent of AR I7i wigeréiai witls 81]u£50 ofic S6isepiatite
fromthe group.consisting of those sef forth in SES‘ID ]
amjgogacichsubstiion in $he CoRRIERAFRIARIY.AS UG TPEIPR ghgremn the binding

agdRWGHBIIG BEL Rt SERUBRGRAL | east 90% i dentical to a
nuclei ¢ acid selected fromthe group set forth in SEQ

ID NOS: 1 . Qr 5. 22. A vectqr conprising the . .

nucher ¢ e binghngagert of i 1) vaksros thero 3 OTk GpServetiyq amino
acid QNtiesid) t he vector of claim22. 24. A nmethod of

produci ng a specific c-Kit binding agent conprising

culturing a host cell of claim23 such that the .

nuclldi c dcbiding agepttbaswpgcifisally Binde 6k émi‘ Bt pemprises an
amfdid %@9&% at 1¢adt 9J%§dé§ﬁicapd> tAE aflift 4Bid dequieHéd 8 Forth in SEQ

conprising the step of recovering the specific binding
ID2&rfi- fromthe host cell culture.
14. The binding agent of claim 13 that comprises an amino acid sequence

95% or more identical to the variable region amino acid sequence set forth in SEQ ID
NO: 6.

15.  The binding agent of claim 13 that comprises an amino acid sequence
98% or more identical to the variable region amino acid sequence set forth in SEQ ID
NO: 6.

16. The binding agent of claim 13 further comprising the amino acid
sequence of SEQ ID NO: 2.

17. The binding agent of claim 13 wherein with at least one conservative
amino acid substitution in the complementarity determining region wherein the binding
agent affinity to c-Kit is maintained.

- 18.  -The binding agent of claim 17 wherein there is one conservative amino
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26. A nmethod of reducing or treating fibrosis,
i nfl ammati on, autoi munity, or cancer related c-Kit
walkmeasssy or disorders in a subject conprisi ngeCT/US2007/010155
adm nistering a therapeutically effective anount of a
c-Kit antibody to the subject. 27. The nethod of claim
26, wherein the disorder or disease is fibrosis. 28.
The nethod of claim 26, wherein the antagoni st
anti body is selected fromthe group consisting of a
human anti body, a humani zed anti body, a sinhgle chain
anti body, or an anti body -feaagment. 29. The net hod of
claim 28, wherein the peptide or polypeptide
acidbutdtingmgent , sol ubl e receptor or sol uble heterodiner -
receptor further conprises an Fc domain. 30. The

d of.claim 27 rein t 1 hrotd ] | S

sel eCt edfrP? % lrlﬁdtl%a%ern %ga“e’o%%". Jsktecllgr'}ﬁ'lgc}f' h&s C ag%%g{é@sengalf avidity kd

for ictK i€ b Idvidraharl 101 ad dseaaimed ibgtisarfateplasmon msosance analysis.
fibrosis, fibrosis arising fromchronic hepatitis B or

C, di at,i onsi.nduced fi.brosis..apd .fibrosj 1 SLNG--

£ offwoufuHHISIF Arlg engodink 33pscific Ringing agent halhigas Bt
corhptidifiin s@gwéqsd ﬂ@luadi& a’tilsatsgzd)%gqent&abm aminagoid stiuence

to a_profibrotic cytokipe, erein. t n S
selesgrcibiBans PRSP RATERE M REs At it QDI O L. 4.5+ 6.

interleukin- 4 (IL-4), interleukin-5 (IL-5),

i nt 21.1 euldl muclei€ btidBomprisingrd wuoldio adid (sequentd ht least 90% identical

o RS s BN E S S ST 8r 5.

interleukin- 1 beta (IL- | b), connective tissue
gr ope.h f acteetor(dohiprising tht antleitldcid 6f dnylof@lains2Oezl. at i n
M(OSM, platelet derived growth factor (PDGF),

nonQgyt e ,chenot.acti c ..prot.ei n 2/ -1), and

pul -narf‘%??&%@f?%??‘&ﬁ- er‘éeﬁér%?g&m%lr%fioki ne

(CCL18/ PARC). 32. A pharnmaceutical conposition for

r ed24i ng Aomethod\of iprodugirig dspesific d-Kitbisdibg egentsofmpeisingg

oo A e 2 S AR B e
spesific binding agent.

25. The method of claim 24, further comprising the step of recovering the
specific binding agent from the host cell culture.

26. A method of reducing or treating fibrosis, inflammation, autoimmunity,
or cancer related c-Kit diseases or disorders in a subject comprising administering a

therapeutically effective amount of a c-Kit antibody to the subject.
217. The method of claim 26, wherein the disorder or disease is fibrosis.

28. The method of claim 26, wherein the antagonist antibody is selected
from the group consisting of a human antibody, a humanized antibody, a single chain
antibody, or an antibody fragment. '

29. The method of claim 28, wherein the peptide or polypeptide binding
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agent, soluble receptor or soluble heterodimer receptor further comprises an Fc domain.

30.. . .The method of claim 27, wherein the fibrotic disorder is selected from
the group consisting of scleroderma, interstitial lung disease, idiopathic pulmonary
fibrosis, fibrosis arising from chronic hepatitis B or C, radiation-induced fibrosis, and

fibrosis arising from wound healing.

31. The method of claim 30, further comprising administering a second
antagonist to a profibrotic cytokine, wherein the cytokine is selected from transforming
growth factor p (TGF-B), interleukin- 4 (IL-4), interleukin-5 (IL-5), interleukin-9 (IL-9),
interleukin-13( IL-13), granulocyte/macrophage-colony stimulating factor (GM-CSF),
tumor necrosis factor alpha (TNF-a), interleukin-1 beta (IL-1p), 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/PARC).

32. A pharmaceutical composition for reducing or preventing fibrosis in a
subject suffering from a fibrotic disorder comprising a therapeutically effective amount

of a composition according to claim 1.



