13 SEP 2006 - t ANTlI-a. fl6 ANTIBODIES FIELD OF THE | NVENTI ON Thi s
invention relates generally to the field of nol ecular biology and
"specifically to antibodies to as36 integrins. 5 BACKGROUND OF EBE QMMENTICN
Integrins are a superfamly of cell surface receptors that ne&| E
cell-cell and cell-matrix adhesi on. Ese proteins are known to provide
anchorage as well as signals for celldlar growh, mgration and
differentiation during developnment and tissue repair. Integrins have al so
been inplicated in cell 10 dedifferentiation and invasion, notably where
cells lose their specialized formand becone netastasizing cancer cells.
Integrins are heterodineric proteins conposed of two noncovalently |I|inked
subunits, a and /3. The binding specificity of integrins is dictated by the
conmbi nation of sonme 18 different a chains with some 8 different R chains.
The 15 0s,/36 integrin can bind to a nunber of |igands including
fibronectin, tenascin, vitronectin, and the recently identified |atency
associ ated peptide "LAP," a 278 anino acid peptide synthesized as part of
the precursor TG-/3 protein (Munger et ai., Cell 96(3):319-328 (1999)).
LAP is cleaved fromthe mature formof TG-/3 as an N-term nal peptide
during secretion but remains noncoval ently associated with 20 TG--/3 to
maintain its latent state. This conplex cannot bind to the TG--R receptor
and hence is not biologically active. The a"$6 integrin can bind directly
to an RG notif contained within LAP, resulting in release of LAP and
activation of 13SEP2006 2 TGF-O0. ngwgag%&ﬁnggmmsng to LAP may be
important in the conversion of TG--R to its active state, blocking the

bi nding may result in inhibition of a,.$6-mediated activation of TG-$ and
the associated fibrotic pathology. 5 SUNNARY OF THE | NVENTI ON Thi s
invention is based on the discover d : ation of high affinity
anti bodi es agai nst aa$6, incl udi ng=ehe- Rl catranand anaIyS|s of key
am no acid residues in the conplenentary deternlnln regi ons of such
antibodies. () 10 This |n?}@ﬁﬂm@ﬁh%ﬁlﬂé@ﬁe&enaraﬂwmmeg"wéﬂ O&Wples%ybuo (a)

specifically

and specifically to antibodies to o35 integrins.

5 BACKGROUND OF THE INVENTION

Integrins are a superfamily of cell surface receptors that mediate
cell-cell and cell-matrix adhesion. These proteins are known to provide anchorage
as well as signals for cellular grthh, migration and differentiation during
development and tissue repair. Integrins have also been implicated in cell ‘

10  dedifferentiation and invasion, notably where cells lose their specialized form and
become metastasizing cancer cells, |

Integrins are heterodimeric proteins composed of two noncovalently
linked subunits, ¢ and 8. The binding specificity of integrins is dictated by the
combination of some 18 different o chains with some 8 different 8 chains. The

15  of integrin can bind to a number of ligands including fibronectin, tenascin,
vitronectin, and the recently identified latency associated peptide "LAP," a 278
- amino acid peptide synthesized as part of the precursor TGF-f3 protein (Munger et
al., Cell 96(3):319-328 (1999)). LAP is cleaved from the mature form of TGF-f as
an N-terminal peptide during secretion but remains noncovalently associated with
20  TGF-f to maintain its latent state. This complex cannot bind to the TGF-g
receptor and hence is not biologically active. The ¢35 integrin can bind directly to

an RGD motif contained within LAP, resulting in release of LAP and activation of



binds to a,,$6; (b) inhibits the binding of a" $6 to its ligand such as
LAP, fibronectin, vitronectin, and tenascin with an |1C50 val ye_| qwer than _
that of 10D5 (International Patent Application Publication 568/ 405) ;
(c) blocks activation of TG--i3; (d) contains certain am no acid sequences
inthe CDRs (e.g., those shown in Figs. 7A 15 and 7B) that provide binding
specificity to ad36; (e) specifically binds to the $6 subunit; and/or (f)
recogni zes ay$6 i n i rmunostai ni ng procedures, such as inmunostai ning of

par af fi n- enbed sue di_sgovered that, anti bodi e bi nd
to 9436 can beq%g:% S g‘rﬂét"b‘r@%gef@éﬂ? iEPP ﬁ?ﬂt l?:tt B3R @ zjégﬁbsses.
One cl ass of ap jtbadivestatd) bﬁfékﬂd@ thé binRgakiy ﬂeEMt trgni%mdﬁ & dgi-mediafeda
ligand (e.g., LAP) to a' $6%b ocker s) ‘F’ cl ass of antl bodi es can be
further divi dedctl\mtlonst]EGIF smkﬂmfasmtatedrﬁhietp@mbmip ¥l ockers and
cation-independent bl ockers. Sonme of the cation-dependent blockers contain
an arginine-glycine-aspartate (RG@) peptide sequence, whereas the cation-

i ndependent 5bl ockers do not cogmamggmloﬁnot her class of 25
anti bodi es exhibits the ability 0 av yet does not bl ock

binding of a"06 to a "Wn(rélﬁf&%'@ﬁé%@&ﬁ%thftﬁ P:' lYehalaRtefi94on of
enbodi nents of this invention, sone anti I es | s I nvention are
dival ent cati ohg}heqfﬁmdyeantlbbdreslagmdstmgﬁd, inchjdifg thefddné ficatidrearsl aaekysidiofal ent .

- cation-indepengent. ar ons re Ca2+ 2+ and 30 +. 13 SEP
2006 WD 03110 ezaernpéﬂc i%’é?&he comp ﬁm%tﬁ@’ lﬁﬁﬁ?%m&%%ﬁipg 5\5‘5y
conpri ses the saEgdpgavy and | i ght chai n pol ypepti de sequences as an [~

anti body produced by hybridoma 6.1AS, - 6.3, 6.8G5, 6.2B1, 6.21310, 6. %Ai

6. 2E5, 7.1@0, 7.7G5, or Thisliféention eummm:eeahudionbnalantibbd!y tinat (al))epﬁcia"mally

[ h h I t CDR
172 and 3 conbindk Voadialey syt he BaEqt onbath s eedl picles IS dgonectin, |
conservative V%hf@%bt’i’d‘%)ad quaid”'ﬁvs%%%%%h&f lo§'§9chhﬁ)tha'§‘9§ 18D5 ‘éin?c'ﬁqlat%nal

respectively, and/or a ht chain whoSe CDRs 1, 2 and 3 consi st

essential |y of Pateet Apmhmhom?ubﬁcaﬁﬁmwummﬁ)) (Ddlaokd adthvatiopopECF-F:eldy. | n

sonme enbodi nents, the antibodi es ri se %BITF@% chain ose # 1, 2

and 3 consist &9UAMECeyagng ypud § t %% wg in Figsg 7A

respecti vel Hsd Qpa?ﬁ 1 Yoy,

essenti al | yof %{iﬁgm ggfqu"e"ﬁ?& of h%l‘:lwa KIOs f (el%peg%a? r eé%ghgtqﬁvel y.
subunit; and/or (f) recognizes o:vﬁﬁ in 1mmunostam1ng procedures, such as

immunostaining of paraffin-embedded tissues.
It has been discovered that antibodies that bind to ¢, can be
grouped into biophysically distinct classes and subclasses. One class of antibodies
20  exhibits the ability to block binding of a ligand (e.g., LAP) to &, (blockers). This (\)
class of antibodies can be further divided into subclasses of cation-dependent
blockers and cation-independent blockers. Some of the cation-dependent blockers
contain an arginine-glycine-aspartate (RGD) peptide sequence, whereas the cation-
independent blockers do not contain an RGD sequence. Another class of
25  antibodies exhibits the ability to bind to o8¢ and yet does not block binding of
a,f3s to a ligand (nonblockers). |
Accordingly, in some embodiments of this invention, some
antibodies of this invention are divalent catibn—dependent for binding to 0./, while
othérs are divalent cation-independent. Exemplary cations are Ca™, Mg2+ and
30 Mn?. |



I n sone enbodi nents, the antibodies conprise a heavy chain whose CDRs 1, 2
-and 3'consi st essentially of the sequences of SEQ I D NGs: 3, ?Sgﬁ‘%ﬂ@’ 15
respectivel }S and/or a light chain whose CDRs 1, 2 and 3 co%si t

essenti al | YOI 1WWE sequences of SEQ ID NOs: 12, 14 and 18, PETASexMsiwel y. | n
some enbodi ments, the antibodies conprfse a heavy chain whose CDRs 1, 2
and 3 consist essentially of the sequences of SEQ ID NGs:2, 46 and 47,
respectively, and/or a light chain whose CDRs 1, 2 and 3 consi st
essentially of the 20 sednenmesmifodBiets, ThaN@iibddy cdiBprased tHebsanredepegtndvel y.

In sonme enbodi nents, the antipodi es conprise . a heavy chai se CDRs 1, 2
and 3 consist esighhFhan p@mp%w&w&é%& %ﬁb%g@rpé%@yﬁamgqmaﬁd%s,
respectively, ar ' | p kSt
essentially of '%gé’s%%%%%E?%%q@B%lggo’ﬁgGch,ﬁ@plz(ts%ect ively. 25
I n some enbodi nents, the dntsbinednodinet, tikandbbdiayyompréders faog ehailiesel, 2

and 3 consist essentially, of the sequences_of SEQ ID NGs; 50, 52 and 54,
respectivel y7 arf@mplementirgkdeterainngysions CERR) 1, 2 andy3 gonsist grseptaally (e,
essentially of { ' . ARl Y. In
sone enbodi nment s‘%mfﬁg%g%@?gggfgémgg%% Rg{g%v e83’3§€2§% ns%fi%{cgggfg% gﬁdomai n
sequence of any Nuel, dfanSEQrdspedisly] SndB6r alight 6Raif 2vhok&) COR¥E], @riad Gi ovdsists, t he
anti bodi es conpri se h%ggthand light __chain variable domain sequences of 13

SEP 2006 WD 031Fs¢nta psemieners A8 SER WO NOsg®, | panghbo, respspavedz: (2) SEQ

wézgngr 4421;1’ gm(jS)S EgEIQQP %&ﬁgé@eﬁg@e‘@g?@?&%ﬁ%aﬁlﬁgﬁsm
I D NO 42; (1p SEDROI,NARAS cotidist egsethllyaftheSequdrdedNeT SEQ IDDs: SE andB,NO 34

or 35, and SEQ I D NG, 40; ((?) SEQ ID NGs; 36 and 41; 10 (10) SEQ D NOs: 61 and
63; or (11) SE@rspertely.@nd/gng light chapewhese(GIIRY 14 2 and 3 consist essentially of the

sequences of SEQ ID NOs:11, 14 and 17, respectively.
In some embodiments, the antibodies comprise a heavy chain whose
CDRs 1, 2 and 3 consist essentially of the sequences of SEQ ID NOs:3, 6 and 9,
15  respectively, and/or a light chain whose CDRs 1, 2 and 3 consist essentially of the
sequences of SEQ ID NOs:12, 14 and 18, respectively.
In some embodiments, the antibodies comprise a heavy chain whose
CDRs 1, 2 and 3 consist essentially of the sequences of SEQ ID NOs:2, 46 and 47,
respectively, and/or a light chain whose CDRs 1, 2 and 3 consist essentially of the
C 20  sequences of SEQ ID NOs:48, 13 and 16, respectively.
In some embodiments, the antibodies comprise a heavy chain whose
CDRs 1, 2 and 3 consist essentially of the sequences of SEQ ID NOs:49, 51 and
53, respectively, and/or a light chain whose CDRs 1, 2 and 3 consist essentially of
the sequences of SEQ ID NOs:55, 57 and 59, respectively.
25 In some embodiments, the antibodies comprise a heavy chain whose
CDRs 1,2 and 3 co_nsist essentially of the sequences of SEQ ID NOs:50, 52 and
- 54, respectively, and/or a light chain whose CDRs 1, 2 and 3 consist essentially of
the sequences of SEQ ID NOs:56, 58 and 60, respectively.
In some embodiments, the antibodies comprise a heavy chain
30  variable domain sequence of any one of SEQ ID NOs:19-36 and 61-62.
In some embodiments, the antibodies comprise heavy and light

" chain variable domain sequences of



In some enbodi ments, the antibodies specifically binds to cr436 but _does
"sg ) A
par af fi n-WRYAAYLE ti ssue sections and therefore can be uBEHUSBYOMitagnost i c

pur poses. Exenpl ary antibodies incl ule 6.2A1 and 6.2E5. This invention .
al so enbraces antibodies that bind to the sane epitope as any of the

not inhibit the binding of a,s; to | atency associ ated pe
| east 15 sgne of these antibodi es are capabl e of binding

above-descri bed anti bodi e

conprising one or nore | EIESWMF]@@&”E his invention, and a
pharmaceutical |y acceptab ' . 0 LQanposi tions, the
(25 SER 10 Riyad B #0184 8Bl PRG: 58

anti bodi es are conjugat ed OoXI C agen , an

agent t

20 This invention al so enbraces conpositions

hat

inpairs the viab:::y and/@s@@ﬂm’gﬂm&mf a cell) such as a toxin or a
radi onucl i de. The antibodies in these conpositions can be cati on-dependent

25 antibodi es. The conpost)SERSTIENPsP3 aaddéhi stered to a subject (e.g., a
manmal such5 as a human) &g\éﬂgﬁm;ﬁra:?é%pf havi ng a di sease nedi ated by

a,fi6, so asto treat (e Mtigating, r

educi ng,

preventing, postponing thg)SEEEID W0:25 6185 AidSEQ ¢ Noyanpl es of such

di seases include, but are not limted to: fibrosis é)elij

scarring, liver fibrosis, (DSER M BL2T,28, erkf, kndiBEQ

pnat yngeal , 1 aryngear, cQISTamsO i BrASER TNGRY

., sclero

:s); 30
cervical,
, or colo

der nm,

ovari an,
rect al

cancer); Al port's Syndr O(?;SE%E}NC&_;E% #diQni c injuries of the lung, |i v/eS,
3 S

ki dney and ot her i nternal

P 2006 WO 1131100033 PCT/[?SO 3 /0 8114 év

organs; andl&clerosis of €9»SEQE NOswdrandkBderey and ot her internal organs.
Ri sks of having such dis esyl t .f.rom genetic predisposition;
certain lifestyles such Q??Sm’a‘béﬁg aﬁﬁigé’nol i sm exposure to

envi ronnental pgekpdetigélys such as asbestos; physiol ogi cal conditi

as diabetes, hepatitis viral infection (e.g., hepatitis

C 5 viral

ons such

i nfection), autoi mune di bespmesembodiments)itbaantibodies spavificadlydindsdo eaflibat i on

PROEKRE M, *=°

DGt dd&Dtisshe

therapy. This invention.also,enbraces.nethods of detecti
sanple froma n%??ﬁﬁ‘f’{ ?‘3‘!"3‘. t,%e 3%&?‘%’6@8&%?‘?% %éocdagﬁ‘f%%ﬂt
sanple W t 5 t heynaéf thesdyantibodiBLare R¥Rbld SThindiHEh @B,
This invention al so enbraces cells of hybridonmas 6. 1AS,

6. 2B10,

6. 3@,

6.8G6, 6.2B1, 6scenans adalerefore qamllos used fazaliagnastic7purpsses. Exemplary antibodies
aci ds conpri si ngl@ codjng, S Speace for any one of SEQ ID NGs:19-45 and
c 8F§p’éﬂ‘i‘1@:sy€d

61-64; " isolate

nprising an am no aci d sequence of any one

of SEQ ID This invention also embraces antibodies that bind to the same

epitope as any of the above-described antibodies.

20 This invention also embraces compositions comprising one or more ( )

antibodies of this invention, and a pharmaceutically acceptable carrier. In some of

these compositions, the antibodies are conjugated to a cytotoxic agent (i.e., an

agent that impairs the viab:: .7y and/or the functions of a cell) such as a toxin or a

radionuclide. The antibodies in these compositions can be cation-dependent

25 antibodies. The compositions can be administered to a subject (e.g., 2 mammal

such as a human) having or at risk of having a disease mediated by o, so as to

treat (e.g., alleviating, mitigating, reducing, preventing, postponing the onset of)

the disease. Examples of such diseases include, but are not limited to: fibrosis

(e.g., scleroderma, scarring, liver fibrosis, lung fibrosis, and kidney fibrosis);

30 psoriasis; cancer (e.g., epithelial cancer; oral, skin, cervical, ovarian, pharyngeal,

laryngeal, esophageal, lung, breast, kidney, or colorectal cancer); A]pon’s

Syndrome; acute and chronic injuries of the lung, liver, kidney and other internal



NGs: 19-45 and 61-64. 15 An antibody of this invention refers to a ful
.antibedy, e.g., an antibody conprising two heavy chai ns andiitSap 2i05ght
chains, or to an antigen- binding fragnent of a full antibody such as a Fab
fragment, WOREHU00B} agnent, a F(ab')2 fragnment or a F(v) fpagneoiesedsn

anti body of this invention can be a nufine antibody or a honvol og thereof,
or a fully human anti body. An anti body of this C 20 invention can also be a
humani zed anti body, a chinmeric antibody or a single- chained antibody. An

antibody of thi srgdnéeitd S&[&r@s’i@oﬂﬁe Mngﬁﬂ%rll&dﬂ%mdaﬂﬂer ifitgRiay Bl%ansf Risexehpl e,
IgA (e.g., IgAl and 1gA2), 1gG (e.g g&, 1gG3 and 864) | gE,
| gD, 1 gM wher elhﬁvmaéuch gﬁ@asemamesglit frtoﬁegqrnmmgnsobatwm aeEginidestyles sughe

kappa or | anbda. 25 dinments, the ven i_on_.nmay
conprise . mut 1 Fopkig A icGRBn ERRo s oy B oA oyt kT M sy
nore (e.g., 2, 3Phydoloical Wndﬁloﬁfsu&%tcﬁ‘éﬁéte@%phhﬁﬂﬁrdl@nfeﬁlﬁ)rf‘(@ meﬁmisncsuch
that the effector function of the antibody (e.g., the ablllty of the

anti body to Bi nairebinfedtion}, eg@nmunediseasess apd ewémal trézqments pudhasandiatien
wi t hout affectlg%the anti body's antigen-binding ability. In other 30
enbodi nent s |body of this invention may contain a nutation at an

amino acid residue that iThi@invehtfonfaPo MbEERS YhethdRDf ALtebtidd @B, inetissue
glycosylation site is elimnated. Such an antibody may have C? inically

beneficial, redsaupledfdmemammal (8ER amommo@npmg@omcm@mussmb@mp& 6
functions or othe nde d functl r,et.ai ts antigen-bi ndi ng
af(rnl ty. Mt atl%‘nﬁJl Esab%i@ %/’1“?5?’1 it‘ &2 laq'"ré}cﬁr%eg beneficial for
process devehopment (€. g-ThiPmbficA a%%ﬁﬂe@@elﬁ@k@%ﬂ&hﬁ@é 1 88)6.2B00,Sti |

ot her enbodi nents, the heavy or 1|ight chains can tain mutations that
i ncrease af fi ni 6y3GH, 683w I6AB1, 6.28dy 6285, B1Gi 0,67 FGS, and 7#K353n$!b1a¥cdsnuniel#7

5 DT v oS BR A L S L ARD 7
Hybri dorma cl One%o‘f’at lyPeptidéPeomtisigan £niR6acidaRfudice 5113% @E@ﬂﬁ ed on

August 16, 2001, and have accession nunbers ATCC PTA- 364 3648, -3649,
- 3645, and 364N08’1593ﬂéend6b-|69 10 Hybri doma cl ones 6. 2A1 6.2E5, 7.1G0,

SRR AT R
IF‘PL?C; I Iynf ra. aﬂ'ﬁlﬁ)d@'%hﬁﬂﬁir%&wﬁfheh\ﬁﬂzﬂafh‘é‘iﬂ& tWo h@hﬂ:Hdﬁﬁfé&'tofaﬂ'hnﬁg&ﬁt I ng any
binding fragment of a full antibody such as a Fab fragment, a Fab' fragment, a
F(ab"), fragment or a F(v) fragment. An antibody of this invention can be a murine
antibody or a homolog thereof, or a fully human antibody. An antibody of this
C 20 invention can also be a humanized antibody, a chimeric antibody or a single-
chained antibody. An antibody of this invention can be of any isotype and
subtype, for example, IgA (e.g., IgAl and IgA2), IgG (e.g., IgGl, IgG2, IgG3 and
IgG4), IgE, IgD, IgM, wherein the light chains of the immunoglobulin may be of
type kappa or lambda.
25 In some embodiments, the antibody of the invention may comprise
a mutation (e.g., deletion, substitution or addition) at one or more (e.g., 2, 3, 4, 5,
or 6) of certain positions in the heavy chain such that the effector function of the
antibody (e.g., the ability of the antibody to bind to a Fc receptor or a complement
factor) is altered without affecting the antibody's antigen-binding ability. In other
30 embodiments, the antibody of this invention may contain a mutation at an amino

acid residue that is a site for glycosylation such that the glycosylation site is

eliminated. Such an antibody may have clinically beneficial, reduced effector



undesi rabl e condition or disease (as discussed herein) that is nediated by
binding 15 of ¢ t,06 to its ligand, such as LAP and fi bronectin. These
anti bodi es can be nore potent, via higher affinity or avidityl3 8208&t i on
dependenc | pendency of binding to ligand, than previously known

cx, 06 anti @3%2@€ﬁ|n addition to therqﬁeutic appl i cati ons %?”Pﬂg%ﬁﬁﬁibodies
of the invention, especially the blockers, the nonbl ocker class of

anti bodi es can be used 20 for diagnostic purposes, such as in antigen
capture assays, enzyne-linked imunosorbent assays (ELISAs), )

i mmunohi st ochenficHgns erptherimdesired fungtinas while reiniameitanagenhindingsaffnity he

i g, and oMo O Bk RpA AT oot s e R B P bt g 4

B are bar graphge shpiwiéis ekﬁless_ﬁ@ﬁmdtpﬁﬁﬂﬁaﬁong.eh{ stAPSheF @nbcfments, théheavy or
determined the abr{ity of various anti-cx,36 nonoclonal antibodies gmﬁ\b
t o bi nd 06-tr anbgktocthaths ERCcEMtaingnytatiqng that aneséase atfthityadripotensy.control ). Fi g.

2A is a graph showi ng theJresult ELI ays t. . 30 determ ne he
ability of various purifi §8vgﬁ{9ﬁléé)§‘§5°n'%@adzﬁl%‘n %ﬂﬂﬂ‘@ﬁ&l‘ “’_35‘?16%1188@?%3 to
bi nd sol ubl e regOPiAtAGHcah IR Clifiute CHIRCtidBEATCOPSE. BeX 1 5M0UMRRassHENEA
generated by i muni zing 06-I'- mce wth sol ubl e human truncated a, 06. The
13 SEP 2006 WD @81083ER9 ungsy the BudagessDeesty. Hybmdosraslones 6HAS, 6881, i ndi cat e

th I nmb : I ng. Jable 2. Fig. 2B
o o aph Showtn§t Rt Enf PESRET fepRudl el RualTE pdlchnd ods Sefeslhl T 1
of various puri hin@de@UTCOPTA-BEE, OI64E, - I8R0QG649)@hd 23648! tapEdtidlyt 0 bi nd g

sol ubl e reconbi nant hsal436. These antl bodies were generatied by immuni
f36-/- m cel@i t liybsdemarbhes 634 1N BESTRIGH), 7s7GFuid Ol Gbryerefeppsite@ anF ar e

h how dj ff I al ti d f L ngl
Var ous. ant | - 2SOURIBEI0AL) 4R PEGBESEE EDerehTCR FEA B 180 et iof, -
graphs show ng BRad, ahHSIGR0, HBpadidelyUSEOTHIE 1, MFgronocl onal anti bodi es,

respectively, inhibit the bi ndi ng of biotin- hsa $6 to LAP. Figs. SA-E are
graphs showi ng t hat exenp/Theyntieodaesiod thed inventioncaé aseialffotr treatingwaepiclivically

RN O AL E R AN 0 R
resul ts from Fugk 8B #d itd NEARIO HiciSs LAP and fibronectin. These antibodies can be more

potent, via higher affinity or avidity, and cation dependency or independency of

binding to ligand, than previously known «,f3s antibodies.

In addition to therapeutic applications of the antibodies of the
invention, especially the blockers, the nonblocker class of antibodies can be used
20 for diagnostic purposes, such as in antigen capture assays, enzyme-linked ( /}
immunosorbent assays (ELISAs), immunohistochemistry, and the like.
Other features and advantages of the invention will be apparent

from the following detailed description, drawings, and claims.

25 BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A and 1B are bar graphs showing the results of acell capture
assay that determined the ability of various anti-c, 8¢ monoclonal antibodies
("mAb“) to bind Ss-transfected FDC-P1 ;:ells (untransfected cells as control).

Fig. 2A is a graph showing the results of ELISA assays that

30 - determined the ability of various purified anti-o,f3s “Fusion 6" monoclonal
antibodies to bind soluble recombinant human o5 ("hsa.86"). These antibodies

were generated by immunizing fB-/- mice with soluble human truncated . 8s. The



15 Figs. 6A and 6B are graphs showi ng that Fusion #6 and Fusion #7
-anti bodi es, respectively, inhibit the a.436-nedi ated acti vgltgi %rp ﬂﬁﬁ TG f 3,
using a PAl-1 |uciferase reporter gene assay to nonitor TG--B actl vation.
Fig. 7A dEQP¥18%Bhe amino acid sequences of the variabl e BOWHBIBYSOE t he
heavy chains of avf36 nonoclonal antibodies 6.1A8, 6.8G6 (subclones A and
B), 20 7.7Gh, 6.2Bl1, 6.3®, 6.2B10 (subclones A and B), 6.2Q&, 6.2Al,
6.4B4 C (subclones A, B and C), 7.10H2, 7.9H5, 7.4A3 (subclones A and B),
7.1 C5 (subcl ommbera imtht 1B3endindidatd (eCrlonkrmuinihes. clsorahel ¢@respordi cnoe 7. 7G5
are cation- degendent %%lbgdi ng to a,.f36, while antibodi es 6.2B1, 6.2Al,
6. 330, 6.2B10, PABEHEH 180§E€5 and 7. 1GLO are cation-independent (infra). The

- nunbers in 25 parenthesegidenqt § «AHhPoRGdht B3h POgiAl i thane CDRs are
in the | arge boxes, whi ééjt Ee sr%ga‘pp%ggxe cont aﬁlgfng |tAa‘!IlS|9§i§ztg am no

aci ds r epr esentetpmhipat thehdabslity ofivarthius fparified anti-op® S Fofiom 7paohbdaohar ant i body.
Fig. 7B depicts the am no acjd, sequences of the variaple domains of | the

li ght chai n3 ofntposiss tﬁBH&S‘éPhﬁ??};ﬂ reShTob R e fe: These agibedies wetegemergted
7.1C5, 30 7.1 %m@n%iloo g - a2 $99: %P WD 031100033
PCTI US03108( 14@9 Q. ‘8661 /sma%vggl?f? ?ﬁtﬁfote{gﬁowggajct 1e élﬁlég(eﬁg)sl on of a"/36
in human breast cancer &igs. 3A+Feare gepphsshsviag e differentialsatien depehians of

Nor mal human tissues show, onl y_g{gqg‘l i gi ble expression |levels of zZfl 6. Figs.

9A and 9B are Hsdumding of vanaps agl-gffsanenqgsiongl aibodiss ohsifeon 5 bi ndi ng
affinities of two anti-a 6 ! L . . I y, for
sql ubl e a, P6. Figs. 10A g% ?@%@%ﬁ?’%&%@@%ﬁ@% a #%%ﬁﬁﬁ%wg\éﬁe]: ity of
purified nbhochnetlonsltantibetiess rdspectioaiyeinkibii thl bividivig osfibictirehschB:36 LA d
biotinylated 6.8G5, respectively, for binding to a" P6. _j 10 Fig. 11 is
a bar graph show ng per cé€HS Th SEAPDF ShaMing that gxemplprydReipslanabm Uuo

ani mal s treateg.w |38y ‘qm it BAHIE ' £ Lession
on tunor cell %?twggng;?@lﬁk@gﬁg ysffélli ri g1tgg| %%t%%f Iég%}ll,l\?%?@n‘?ﬂlgl’tl i bition
of tunmor cell LAReFigs. SA ang SBodikpley thfredulty foth Figom#danttbodied. Riyg. HC484

|eft side of figqure). 15 Fig._13 is_a bar,. graph denponstrating i nhibition
f_.,f three tunordis yﬂ%eresultsfco%nFugonm ant?bodiegs. P | J

)

15 Figs. 6A and 6B are graphs showing that Fusion #6 and Fusion #7
antibodies, respectively, inhibit the o, 8¢-mediated activation of TGF-8, using a
PAI-1 luciferase reporter gene assay to monitor TGF-8 activation.

Fig. 7A depicts the amino acid sequences of the variable domains of
the heavy chains of a,8; monoclonal antibodies 6.1 A8, 6.8G6 (subclones A and B),
L 20 7.7GS5, 6.2B1, 6.3GY, 6.2B10 (subclones A and B), 6.2G2, 6.2A1, 6.4B4
(subclones A, B and C), 7.10H2, 7.9HS5, 7.4A3 (subclones A and B), 7.1C5
{subclones A and B) and 7.1G10. Antibodies 6.1A8, 6.8G6 and 7.7G5 are cation-
dependent in binding to o.fs, while antibodies 6.2B1, 6.2A1, 6.3G9, 6.2B10,
6.4B4, 7.1C5 and 7.1G10 are cation-independent (infra). The numbers in
25  parentheses denote amino acid residue positions. The CDRs are in the large boxes,
while the small boxes containing italicized amino acids represent polymorphism in
different clones of a particular antibody. |
Fig. 7B depicts the amino acid sequences of the variable domains of
the light chains of ,8; monoclonal antibodies 6.1A8, 6.8G6, 6.4B4, 6.2A1, 7.1C5,
30~ 7.1G10, 6.2B10, 7.7GS5, 6.2B1 and 6.3G9. |



lines binding to the LAP ligand by anti-a"fi6 mAbs 6.3®, 6.8G and 6.4B4.
The mAb binding was conpared to total binding wthout the addippi g of test -
mAbs (TB) and nonspecific binding to BSA control alone (NSB). Figs. 14A
and 14B W@ 03AUEE showi ng the effects of anti-a[36 mAb POTAISB/@4mnd

6. 4B4, respectively, over a 33 day st¥dy period on tunors arising from
subcut aneously inplanted Detroit 562 cells. Figs. 15A-C are graphs show ng
the effects of anti-a"R6 mAb on bl eonycin-induced lung fibrosis. (A

Ant i body treatnent using Fag.3Ge ambditenplot skhdvainp el expretaipn @f atSstih@utniane of

bl eonycin adm nistration and was nonitored over a 25 30 day period; (B)
Ant i body treat fPEFASt gadlC hymgn sApAMGIS catcamaaitissye sectiens ¢ Newmal BREdRy ci n

treat ment and i : i od: »(C) Antibody treatnent
usi ng 6. 3G9, G@E%E%QE&%%%%%&\@%SQ%Q%& O%V%éys after bl eonycin
treatnent and was noni t orkigs. ONendIB &% geadiete abve gyapheddpictinglthe baitition Fi gs.
15A and 15B, the bar graphs on the left represent gg h oxyproline/lung 30

p
whil e the bar dindihga i&ﬁsgﬁnv@wmpl&raméhoc?imﬁr%mdi Q%/G?dpmcyﬁvaiy,i fee above
saline treated mce (ﬁno bl eomycin). In Fig. 15C the graph shows

hydr oxypr ol i ne SE8%%tPe per |ung. 13 SEP 2006 WO 031100033 PCT/ US03/ 08018

9 DETAI LED DESCRI PTI ON Gi‘i%é.‘"fo ANMENGB G Q’%}?@é@\ﬂgﬁ%&ﬁﬁgqﬁﬂmggfasses and

subcl asses of antibodies that are speci e Integrin a, At | east
one class of t hparifiet invowclesal @htibediey to)competeSvidapiatihyatedl 618Gscdsidg t he

“binding of a,06 to LAP or preventing the activation of TG-fl. The .
fol | ow ng deschigféylated6-86p; iserecHielioE bigdingdRi%Bs-t he anti bodi es of this)

i nvention. t hods that & no in_the art but not specifically.

descri bed ﬁyrsei n are al s?l%ltiﬂfn ?#1%1'3515%1 A $P‘ffﬁFf§ STV n?cltIBﬁEa"EBg"? nst ance,
10 anti bodi es Qfddeys Fro VB0 Ar¥hale Hearh SAHOML AP LS 86htHRhT _
phage- di spl ayed anfi body |libraries, such as t‘hose described in Smth,

Sci ence 228:1315-7 (1985)Fig.12 showsRaife rkpressiditan Qiaidr cBll Fdds BABACS,aRalysi50,
and 6, 303, 313. Addition anti&odi_e_s, of . this jnventiogn can he mde by
coupl i ng the hdaght %%?ff\‘llsg“ﬁ)é‘ﬁ iphikigon ef mimer\gell fings binding d¢ HetleAR igerd chai n,

0 | iy da bty gaigieofhgpbpy | echnol oy, 5 e ren
gener ated iy Fig. 13 is a bar graph demonstrating inhibition of three tumor cell
lines binding to the LAP ligand by anti-a B¢ mAbs 6.3G9, 6.8G6 and 6.4B4. The
mAD binding was compared to total binding without the addition of test mAbs
(TB) and nonspecific binding to BSA control alone (NSB).
Figs. 14A and 14B are graphs showing the effects of anti-o.,fg mAb
20  6.3G9 and 6.4B4, respectively, over a 3> day study period on tumors arising from . W
subcutaneously implanted Detroit 562 cells.
Figs. 15A-C are graphs showing the effects of anti-o,Bg mAb on
bleomycin-induced lung fibrosis. (A) Antibody treatment using 6.3G9 mAb was
started on day 0 at the time of bleomycin administration and was monitored over a
25 30 day period; (B) Antibody treatment using 6.3G9 mAb was started 15 days after
bleomycin treatment and was monitored over a 30 day period; (C) Antibody
treatment using 6.3G9, 6.8G6 and 6.4B4 mAbs was started 15 days after
bleomyecin treatment and was monitored over an extended 60 day period. In bc;th
Figs. 15A and 15B, the bar graphs on the left represent pg hydroxyproline/lung
30  while the bar graphs on right show percent increase in hydroxyproline above saline
treated mice (no bleomycin). In Fig. 15C, the graph shows hydroxyproline content

per lung.



wel I known hybri doma technol ogy. To do so, ,86 -/- animals (e.g., mce,
rats or © rabbits) are imuni zed with purlfled or crude aa$6 pregﬁ ?tmﬁns
cells transfected w th cDNA constructs encoding a, 06 or both a tE é ,
cells that Wo&SHPW3E | vely 20 express a" /36, and the |ike. Poanansimen can
be delivered as purified protein, protePn expressed on cells, protein
fragnment or peptide thereof, or as naked DNA or viral vectors encoding the
protein, protein fragment, or peptide. Sera of the imunized animals are

t hen tested for the presence of anti-aa/36 antibodies. B cells are isolated
fromanimal s that test p05|t've V\nththeseB
celI's. 25 Antibodi es secr etHglas DESURIPHION OF FE e or their
ability to bind specifically to %)6 (e.qg., bl ndi ng to /36 transfected
cells and not to untransf &bisdavensipn features ¢lassenanil fubelasaey obantihodiss shat ace

f eat , h t

ot i nhi bi (1 ng. § PHE Toh S BT i A RerC et B R P e Rbng
a, 06 with an 4 C50pualeWs bWz th BidiNpasf odf) tolL ANeNpreveinting el Sivaitd sody |
OD5, or inhibiting TG0 activation. = Hybridoma cells that test positive in

t he screeni ng ast&aysB.are cuI tur ed in a nutrient nedium under conditions
that allow the cells to se % Sg 006. WO Ogéé% g33kPCTéUSO3/ 08048
10 nonocl onal anti bodi es | év% TSy RS i A TRE A hybri doma
cul ture super nat gfifpoldfes o fiiis ﬁl%ﬂti%ﬁlt MetBbds BatdrOREGS uﬁtﬁetaﬁ'bﬂ?ﬁ’ot'sﬁeélﬂ@ally
supernatant are purified. Alternatively, the desired antibody nay be
profduced by inj edﬂtsmgedmemhmlsajwﬁhlmbtscs)pﬁnf this imyengiomi tFonéwtancgvity of an

i d br.i | f
'he por1 tonell cauiEDgied oE BT Fytan ShA B BURYAT PORE besripries HabELE | es
fluid. The anti bgchiriBR ¥udRIhRS dé@édb%&‘ir?gnnt_hi%SéMﬁcEdQ§%Pﬂ7t(i%ﬁs@'§ es fluid

fromthe peritoneal cavity with a syringe e nonoclonal antibodi es can
al so be gener at eEtatd:chs B5663B2 rfg733h'é43 éﬂQﬂlﬁéﬂwﬂcﬁcﬁﬂi@lémlﬁmmtib@dmﬁ red

hybri d , t t 10 @) |1
O Eoare e B By SR BE madh by SevmeBE ey chis ideiedhesbB Y HE ( 1o
anti body fromt %&Hbfﬁdﬂé ﬁglff%ﬁhl‘ﬂ”é gCQ'h'ﬁf ¢Hainf Ykt t@sphaIpﬁls gQSJhHH Y.

antibodies of this inventfon can also be generated “by engiheéring a
cognat e hybridonsos-¢lupz Ay esr abbit) antibody. For 15 instance,

a cognate anti body can be A tered b i nant. DNA technqgl o su t hat
part or all of the hinge antf®re % qggeél g&é‘sﬁﬁ‘ve{‘q‘%‘ WQQW%FF&F@M i ght

chai ns well known hybridoma technology. To do so, s -/- animals (e.g., mice, rats or

St

rabbits) are immunized with purified or crude o, 3s preparations, cells transfected
with cDNA constructs encoding o, 85 or both antigens, cells that constitutively

C 20  express o,f3, and the like. The antigen can be delivered as purified protein, protein
expressed on cells, protein fragment or peptide thereof, or as naked DNA or viral
vectors encoding the protein, protein fragment, or peptide. Sera of the immunized
animals are then tested for the presence of anti-ay,fs antibodies. B cells are isolated
from animals that test positive, and hybridomas are made with these B cells.

25 Antibodies secreted by the hybridomas are screened for their aﬁility
to bind specifically to ¢, (e.g., binding to Se-transfected cells and not to
untransfected parent cells) and for any other desired fe‘atures, e.g., having the

| desired CDR consensus sequences, inhibiting (or not inhibiting in the case of
~ nonblockers) the binding between LAP and ¢3¢ with an ICso value lower than that

30“ of known anti-a,, 3 antibody 10D5, or inhibiting TGF-8 activation.

Hybridoma cells that test positive in the screening assays are

cultured ina nutrient medium under conditions that allow the cells to secrete the



are replaced with the correspondi ng conponents of an anti body from anot her
species (e.g., human). Generally, the variable donains of the ggEMeer ed
anti body renmain identical or substantially so to the vari ablé Vlhs of
the cognawe @hoeensti body. Such an engineered antibody is cgldhyegodnsikmeric
antibody and is less antigenic than {he cognate antibody when adm ni stered
to an individual of the species fromwhich the hinge and/ or constant
region is derived (e.g., a human). Methods of making chineric antibodies
are vell known inbrofndanibddiés Y e LhRuMddin! The BHRAAGRA HyBrilibihnd

I nvention may contain a 25 heavy chain variable domain havi ng a sequence

i dentical (or subktmalupeamdtgmsﬂ)l'nenoollmtqd andentbodiExganinGsin 1ke Spearatin area

| ight chain variahlLe d i n.havi ce identi or. .subst tlaIIy
so) to any one aﬂn&bﬁ@i %7'12‘35‘135@%?& THAY) rPTE‘g-f%fig’thJF%‘&?o i t hose
derived fromlg %I Giiomn JN

nonocl onal anti %dnes o) ﬁllltg@llgené/en Ieaf”@av;l:goolflﬁrrl]c u emﬁgﬁ %ﬁﬁﬂhﬁ%@

anti bodi es. Jheousy). Héxemblp@crrﬁaicdl&lpﬁghfemte/mtth@pmtbﬂmcﬁmtyaﬁeciéhxfgﬁﬁe 2036 WO

03/ 100033 PCT/ USO3/ 118048 11%£I enocyt.es, as descrl bed by Boerner et al.
J. Immunol . 147 2pébasly Whiduageumyates asiasgjtes ik esqsntlag)@wrabitthe&dmmrmﬁeérl es,

as described iny t gs for
producing fully Swr%girqr ggpgbhodﬁélgé}iﬂ#\}gPéglomggéihgr?%gga\gwﬁg%gﬁ%&? ani nal s
t hat have inactivated endmemmmcllogallambocaesdcaaradm Her goneesd by ikelating the
un-rearranged human anti pod % heavy chai n and Ilght chai n enes. Such

transgeni ¢ ani mandbedyrroging; § fem the desied hybri S {FBRS S Wﬁ@*&ﬂ@a{lﬁén g()

The” var oudd CenBRl {ah U ERTbA SR SF OB, SLrRRIA (ARt née
concerning 10 trcammﬂcnreeovermgtﬁ@mitﬁioﬁymnhme&mnhgnﬁﬂdmxh.ocn (e.g., Lonberg

U S Patent 5,789, 650); _the various Abgeni x (Frenont, CA
publ i cati ons/ pat<¢¥i§ ROGAEHect to XENOM CE (e.g:, . Kucherlapati U S.

71521 (1004] 18éfmd6Néﬁ8eiﬁéﬁdﬁgclogal%iiﬁa?ﬂqiﬁﬁ‘%f&beﬁcana“? ﬁ%ﬂﬂ?%??éh?
Kirin (Japan) ptu;plengmwmgsd@@hmthsbﬁ&mﬁ@(mgmuﬁﬂe , rhtrargshii) entivodse Hoe. 9., EP
a

843 961, and Tom zu et al., Nature
instance, a cognate antibody can be altered by recombinant DNA technology such

that part or all of the hinge and/or constant regions of the heavy and/or light chains
are replaced with the corresponding components of an antibody from another
species (e.g., human). Generally, the variable domains of the engineered antibody
remain identical or substantially so to the variable domains of the cognate
20  antibody. Such an engineered antibody is called a chimeric antibody and is less ' )
antigenic than the cognate antibody when administered to an individual of the
species from which the hinge and/or constant region is derived (e.g., a human).
Methods of making chimeric antibodies are well known in the art.
The chimeric antibodies embraced in this invention may contain a
25  heavy chain variable domain having a sequence identical (or substantially so) to
any one of SEQ ID NOs:19-36 and/or a light chain variable domain having a
sequence identical (or substantially so) to any one of SEQ ID NOs:37-45.
Preferred human constant regions include those derived from IgG1
and IgG4.
30  Fully Human Antibodies
The monoclonal antibodies of this invention also include fully

human antibodies. They may be prepared using in vitro-primed human



Genetics 16:133-1443 (1997)). Humani zed Anti bodi es The nonocl onal

antibodies of this invention also include humani zed versions o gognate

anti-cr436 antibodies derived from other species. A humani ¥&4EP ant i body
i s an antiWody/1pdtluced by reconbi nant DNA technol ogy, in whraBosengs or all
of the am no acids of a human i munogl®dbulin |ight or heavy chain that are
not required for antigen binding (e.g., the constant regions and the
framework regions of the variable domains) are used to substitute for the
correspondi ng argpldocyaéd, dsddseibed eBbérgéd etal., Nelavioehaidn:getos 199tpenat e,
nonhuman anti body, By way of 25 exanple, a humani zed version of a nurine
anti body to a giusig rage-gsplakedamsibodplihraries, a5 deschbedip, 8i%d U-Sghaterthai ns (1)
constant regi onsﬁﬁmgmhuman anti body; (2) framework regions fromthe

vari abl e domai ns”ot’a human anti body; and (3) CDRs fromthe nurine

anti body. Wien necessary, Sune @herétBodsefor rodficihg fill lyehubeiPantibbdissRveIVe
regi ons can be changed to residues at the corresponding positions in the 30
nuri ne anti bédy tBousepfmenhumen apunals thaphavgiipretisated apdogensustIsdot andiarez ed

Fumant zod ant | SEAPERSRr -2ty BR O CartBRR) b3 o o ighPHiRRR. O
response in hun@ugh &anskeniokhing4l9 Gan¥e Bndit KiBitIP& ], YR B Mths alethepnpar ed

to chineric human antibodi es because the former contain considerabl f ewer
non- human conpomadedtonTBecele derdved therefromk i Thgseuethods-are deseribedill, 6g..dhe

n=scribed in, e,g.. M 39 400: al . t 321:522-525
(1466); R echmaAats GEahamRisdarer 35 ABS D Abiations belep Sajeermist o~
Science 23910153¢4m ﬁ:rﬁib@%&ﬂthinirgllﬂﬁﬁbrﬂtg rAnilociie.8G LohBdrg 1S ahtentCi .  USA
86: 10029 (1989); U S. Patent 6,180,370; -and Olandi et al., Proc. Natl.

Acad. Sci. USA $6/89¢%9);thosgious ddgenixl (FxemonhCAxpublispioasipatentsrvids respact ne

(or other non-h nt o uman.. Iody J hi s follows.
The cDNAs encod#%%%gﬁg'l’ @ﬁﬁergﬁgtﬂ %Jplﬁ?eéléde&dso ¥ _ﬁg\éﬁ}%g?@nﬂi\re

i sol ated from a ¢meRrgedoEeeen EREL, A eaGuenee® 1901 { I®ay-aind Nb:Rled @RI NS,

i ncluding the CDRs, are determ ned by sequenci ng. The DNAs encodi ng the

CDRs are transf dffRd46E6t(he9 0y and dhrovadions Kinny(Jepan) publicationsfpatents | body heavy
or |ight chain variabl e domainr codin b i t.e directed
nut agenesi sl.ilgl Thé’ﬂnceﬁﬂﬁﬁntr%ﬂ@t‘carﬁ"cF&egg'oﬁﬁ ééﬁgggea&ﬁéf?f@z‘&? eéaﬁ’e@‘ftf"eed i sotype
(e.g., yl for Cldaabgesk6:133-1443 (1997)).

Humanized Antibodies

= The monoclonal antibodies of this invention also include humanized
versions of cognate anti-c;,3; antibodies derived from other species. A humanized
C 20  antibody is an antibody produced by recombinant DNA technology, in which some
or all of the amino acids of a human immunoglobulin light or heavy chain that are
not required for antigen binding (e.g., the constant regions and the framework
regions of the variable domains) are used to substitute for the corresponding amino
acids from the light or heavy chain of the cognate, nonhuman antibody. By way of
25  example, a humanized version of a murine antibody to a given antigen has on both
of its heavy and light chains (1) constant regions of a human antibody; (2)
framework regions from the variable domains of a human antibody; and (3) CDRs
from the murine antibody. When necessary, one or more residues in the human
framework regions can be changed to residues at the corresponding positions in the
30 murine antibody so as to preserve the binding affinity of the humanized antibody to
the antigen. This change is sometimes called "back mutation." Humanized

antibodies generally are less likely to elicit an immune response in humans as



15 for CL) are added. The humani zed heavy and |ight chain genes are
co-expressed in mamualian host cells (e.g., CHO or NSO cel| sg iﬂﬁ pr oduce
sol ubl e hunmani zed antibody. To facilitate large scale proHiu&Pl b of

anti bodi e3y0pi/1008330f t en desirable to produce such humani zecpagisiReg@ es in
bi oreactors contai ning the anti body-. 12expressing cells, or to produce
transgenic mammal s (e.g., goats, cows, or sheep) 20 that express the
antibody in mlk (see, e.g., US. Patent 5,6827,690). At tines, direct
transfer of COR3ofBaidd R itheli AIRMR Llfiib R Def fise thd BifierXontii LARNIRIHH N
affinity of the reSultant anti body. IS I'S because I n sone cognate

anti bodi es, cer tfaver nefihnaacodponerithii N t he franmework regions interact with
the CDRs and thus influence the overall antigen binding affinity of the
anti body. 25 In such casedheimethgds for making humanized gntibaies gtrcessembadun,

mut ati ons" (supr ' [ . i r || in
order to retain 't 'ew g‘ﬁ%ﬁ’%e%j%%?ﬁéé eiaggi]\?/ﬂl? 'f%t(‘;'fl ’S!tégéﬁggggéa@é}l%gwg%gé The
gener al appr oachal.oNaek332BA3BLT (1988) Verteyeh dtADYSribnre238: B834-1536¢1988);

i nstance, Queen et al. (supr% Co et al., Proc. Nat. Acad. Sci. USA

88: 2869- 30 2878ueametial, Pre Nap Had05wdiSA BE 082N (1588): ghS| Basent|63k80)370;
descr | be. an AP0 Oahl et 1IN A5 9. HEX S8IARS (1861 S ben effy BTen v
framework regions are chosen by' " conputer anal ysis " opt Irna p¥o ein
sequence honol ogiansplarititton\ofimegtinen ol StheRkdnA a0 IR didd 2Adithah@htibs}36 08048
13 framework of the cognate nurine antibody. Then, the tertiary structure
of the nurine Vchigydss tplows EhectPNAs ernpdinedicayy, ang light chainyagaklp demains ge)
framewor k aghno ._aci ' : e i ' - W e muri
CoRs, and ¢ N0se 2HEiFpIdel Bl B5urtdtih, M pACASebudrted OF B SEhablt hohalihs, ™'
honol ogous  humanndhiding erGDRS, akhdeérmihédby wgn . FHY DHAR enédtBfEthar e
several criteria for desitfgni ng humani zed _anti bodies. The first criterion

is to use as th&DRmarn traedemedio the perrespendingreagicns efp Aupantanibadarhegviven

i mmunogl obul in th | ual | homol.ogous _t 0.t he non-h donor

i mmunogl obul i n, llgglt ?hc?%hg%agiec&pgr%aéﬁg%d%gg ?eﬁiﬁ%c\%&y If?tF ggﬁ?tﬁgﬁ@_ ?ﬁfﬂ%ﬁf + Then
anti bodi es. The haf@AREndt4rt rétiow PericseBens 6f 4 Besirda Msvtypk e i1 FoRCHAmA her
than the acceptor if the human acceptor residue is unusual and the donor

resi due is t§pi den Ckbhare addadn Thedwannized heavy anddight chain genegaee esf-expessed in
f k. Th ird criderion.i . d
oot aue "+ at ner "R bAR (8. PO BENSOTHM el BT SO REARAT

CDRs. antibody. To facilitate large scale production of antibodies, it is often desirable to

produce such humanized antibodies in bioreactors containing the antibody-.
expressing cells, or to produce transgenic mammals (e.g., goats, cows, or sheep)
20  that express the antibody in milk (see, e.g., U.S. Patent 5,827,690). ( B
At times, direct transfer of CDRs to a human framework leads to a
loss of antigen-binding affinity of the resultant antibody. This is because in some
cognate antibodies, certain amino acids within the framework regions interact with
the CDRs and thus influence the overall antigen binding affinity of the antibody.
25 Insuch cases, it would be critical to introduce "back mutations" (supra) in the
framework regions of the acceptor antibody in order to retain the antigen-binding
activity of the cognate antibody.
The general approach of making back mutations is known in the art.
For instance, Queen et al. (supra), Co et al., Proc. Nat. Acad. Sci, USA 88:2869-
30 2873 (1991), and WO 90/07861 (Protein Design Labs Inc.) describe an approach
that involves two key steps. First, the human V framework regions are chosen by

computer analysis for optimal protein sequence homology to the V region



One may al so use a different approach as described in, e.g., 15 Tenpest,

‘Bi ot echnol ogy 9: 266-271 (1991). Under this approach, the ]g §E?gisﬂ
framewor ks derived from NEWM and REI heavy and |ight chains,*Ye Ed;ctively,
are used fWOOGDROZr afting w thout radical introduction of ppegRuI@Rigdues.
An advantage of using this approach i1g that the three-di nensional
structures of NEWM and REl variable regions are known from X-ray

crystal |l ography and thus specific 20 interactions between CDRs and V region

framework resi dg@meGank bEthe @aghaty/muring ehtifddy OThed, tMiefidr Strddigrerypnec! onal
anti bodies of this invention nmay further conprise other noieties to effect

t he desired funorioad/ regom is mndaled by computen in pidoritosdsuatipe fBmeworkuateing t oxi n
noi et e.g., tet.gnus,toxoid ar. rici.n) o radi onuclide (e, g.,11'L.n or
00v) Jor kPl ngeiffesides &gt ape il ?eﬁ‘ffewght‘ﬁ%%‘&%% CriGe by fgee g

Patent 6, 307, 02Ghinoldded ARIdubOs fren Wpertpotel 98 the ﬁ@hﬁBgo&%u%an fRinfbwdtk.

fluorescent noieties, radioactive noieties, histidine tag or other peptide
tags) for eaSy isol ation &ndedthisdworstep apphmachytheteaae severahyritetis dorconpri se a

ol yet hyl ane_ g1 JEbmTbREnaTArLEbofeS OE Bist i clen 5P 166 BoBe BEFALAFAPIB 04
14 Di seased Conlel iy dhRdhoilh pBkiobaBlubarlimaAis On fataf uily| nvent i on

are useful in the treatnent, including prevention, of vs6- nedi at ed
di seases. For ekemplogoug tedbenemhiuben denor mmunpglobely ot to vsesatonfdnsnsi s

.q, | fib i te | i nj A id fib 1S, 5. Li fi,b is,
&eggr.t 28y nar ofaenR B ep i Hout bt ] Hhb Rl SHEORiO Hhe G 3
or bl ocki ngy4 heahidocicitbratter &l thOaBYtoPifNe hirh&fAdeptoP Heliua s druBid @ﬁ@t in,

vitronectin, and tenascin. The novelty of this approach includes: (1) it
bl ocks the act thealohorresidug GRypicaladohkumathsequeress bi astieadicatsidiGrofBhe 0 its

tor, (2) i inhi hit , TGF-0 |, | | t siites. of a,.0
Upregul at i on) + SEREROHhaHhedyid Erterian s e theidpnps frafew i Bind actririvuey of
aj 36 to a | i gangyhePkiirthe Aatkplot B fisitford ifiRRaRRIPhdjaSRNY the @DRs. t he

antibodi es of the invention are useful in treating cancer or cancer
met ast asi s (i ncludi ng tunbnegrayweite usnd differanti appioachas déscubed inye.gpi t hel i al

. bset of epitheli al i | | i |, e.d.,
head and netk. Temafh fleBioled 3itom s eab URETHE aptropsta M BHOH coi on
pancreatic and g¥REwafks HeriaNESHNEWM asd REI BSawySindightehai@Wedpecti3fly,

monocl onal anti bodi es denonst r at ed t hat ]
are used for CDR-grafting without radical introduction of mouse residues. An

- advantage of using this approach is that the three-dimensional structur?s oﬁNEWM
and REI variable regions are known from X-ray crystallography and thus specific
(; 20 interactions between CDRs and V region framework residues can be readily
modeled.
Other Moieties
The monoclonal antibodies-of this invention may further comprise
other moieties to effect the desired functions. For instance, the antibodies may
25  include a toxin moiety (e.g., tetanus toxoid or ricin) or a radionuclide (e.g., !''In or
%0Y) for killing of cells targeted by the antibodies (see, e.g., U.S. Patent 6,307,026)
The antibodies may comprise a moiety (e.g., biotin, fluorescent moieties,
radioactive moieties, histidine tag or other peptide tags) for easy isolation or

detection. The antibodies may also comprise a moiety that can prolong their serum

30 halflife, for example, a polyethylene glycol (PEG) moiety.
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progress to renar aaa at epl t i ni ng of .
t he ascendi ng ardndidens itk ambbdnlasnbﬁmeuivehﬂm aﬂellﬂahymt@éanhgearﬁé}_daﬂ&neér-

m ce, adrianycin-treate and m at undergo,C unil ateral ureteral
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49: 735 (1972): GAYCEY Qi sty 59% newg}vﬂsaflﬂﬁn%gwaéi@}&?f* % rd that
al ., Cancer Res. 80 aniify £4R0Q irfRehydrithElialthncer$efeciadlyYn th8ickdiftg edge

of the tumors. The new antibodies can also be used to any other diseases mediated

by o486, including psoriasis.
The treatments of this invention are effective on both human and
20 animal subjects afflicted with‘ these conditions. Animal subjects to which the ( )
invention is applicable extend to both domestic animals and livestock, raised either
as pets or for commercial purposes. Examples are dogs, cats, cattle, horses, sheep,
hogs and goats. '
The efficacy of the antibodies of the invention can be tested in
25  various animal models. Mouse models for lung fibrosis include bleomycin-. (Pittet
et al., J. Clin. Invest. 107(12):1537-1544 (2001); and Munger et al., supra) and
irradiation- inducible lung fibrosis (Franko et al., Rad. Res. 140:347-355 (1994)).
In bleomycin-treated mice, the expreséion of a,B increases in the epithelial
alveolar cells of the lungs. But 35 knockout mice are protected from bleomycin-
30 induced injury and fibrosis.
| Mouse models for kidney fibrosis include COL4A3 -/- mice (see,
e.g., Cosgrove et al., Amer. J. Path. 157:1649-1659 (2000), mice with adriamycin-
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fibronectin, kidnd\erfitmlRipbhransnlent 160141280298 D))ndydle miee (Zpmdeleitlance
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present inventi@@go®@t ald/TabTRESHE R 1Y 1894 €100aY)| @d Fées eVal, M@9al doheof
optionally with any pharmaceutically accegt able carrier. The 30 ferm

"carrier" as uséutetiesreberieinef Newwology i 8084 04D dnalljosvkase modela thenlied es.

According to thys in tion har.mac i CONPOSitd.ons . be in the
f or m of g steri ‘?eé’egorﬂﬁég?egﬂpg r%?idpﬁ?@flgg}#gﬁrgé? %%Pfén%% flgl?lg?'i @fsnj ectabl e
13 SEP 2006 WO @h3tdibifed 3 Mebpldilial RSiad 8f thkGscenditftQind debceAliRad @ibuMsof the

suspensi on. This suspensi on ngé be formul ated according to techniques

~ known in the arlkidoeysd tkafOLAAS -Gimips rdrisngycindteated gnice,fad saiepbatinsgrzo

agents. The phar eut i cal 0si tiQns.,0 his 4 nvention.may be given 5
o 6Tl 1 opi oan i irERta BOUROTLY BTG Itk s BB et

i ntramuscul gy | Yvarietydf laBSLUnfay hdodels) ntra-articularly, intra-synovially,
intrasternally, intrathecally, intrahepatically, or intracranially as

desired, or just |ocally AntisihBemonsiclanaf anitbedics oan alse be tested foyrtheir shilitshe

har maceuti cal ¢Q IL,t1ons this inventiaq al so, be. adm.nistered b
!Dnhal ation thr otﬁdﬁ%l@ﬁé“’ﬂggg%%’é’?"gg.f‘?“‘&“n%}f’%}igg%{s 0 S&FQ 4 god%)af ﬁ‘r?al er g
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this invention effective to produce the desired effects will depend on a

variety of factMes, Cangenings 491786 (12liranyost al hidodiiCdlBiel. 118:956 (19535t ed, the
o0 O MU TLIR, 995k ke Bos SRR ORFERERE D, 28
physi ci an. Dosageosy\ifperaiht dgs Nemts maudterndlfihclans TEFOR! twiiéDis 1Vdieed in
metastasis (for review see Akhurst et al., Trends in Cell Biology 11:544-S51
(2001)), fibronectin and vitronectin.
 The efficacy of the treatments of this invention may be measured by
C‘ 20  anumber of available diagnostic tools, including physical examination, blood tests,
proteinuria measurements, creatinine levels and creatinine clearance, pulmonary
function tests, plasma blood urea nitrogen (BUN) levels, observation and scoring
of scarring or fibrotic lesions, deposition of extracellular matrix such as collagen,
smooth muscle actin and fibronectin, kidney function tests, ultrasound, magnetic
25 resonance imaging (MRI), and CT scan:
Pharmaceutical Compositions
The phanmaceutical compositions of this invention comprise one or
more antibodies of the present invention, or pharmaceutically acceptable
derivatives thereof, optionally with any pharmaceutically acceptable carrier. The
30  term "carrier" as used herein includes known acceptable adjuvants and vehicles.
According to this invention, the pharmaceutical compositions may

be in the form of a sterile injectable preparation, for example a sterile injectable



body wei ght per day, for exanple between about 0.1 and about 50 ngy/ kg body
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a normal individual is used as control. Practice of the present invention
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bi ol ogy, cell cuyl t. | & o] S A1 crobiolg reconbi nant DNA,
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Such t echnijguesnRailer stesmeicRd@okdlinhiter. | i terature. See, for exanple,

Mol ecul ar Coning: A Laboratory Manual, 2nd edition (Sanbrook et al.,
Eds.), 1989; Qi gonucl eot Thrdosgge andsiose ratep{ithe anlihodigsef this inyeution), S, Pat ent
4,683,195 to Muldis et al .. ckeic | nidi zatiqn.. (B.D.  Hanes, and

S 9° 10 1 ggi nedrrechygln StopucehEacia pfect WP riend B o ol 3o Picigr? 580 30
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i ment
weight per day, of the active ingredient compound are useful. For instance, an

antibody of the invention will be administered at a dose ranging between about
0.01 mg/kg body weight/day and about 20 mg/kg body weight/day, e.g., ranging
20  between about 0.1 mg/kg body weight/day and about 10 mg/kg body weight/day, ()
and at intervals of every one to fourteen days. In another embodiment, the
antibody is administered at a dose of about 0.3 to 1 mg/kg body weight when
administered intraperitoneally. In yet another embodiment, the antibody is
administered at a dose of about 5 to 12.5 mg/kg body weight when administered
25 intravenously. In one embodiment, an antibody composition is administered in an
amount effective to provide a plasma level of antibody of at least 1 mg/ml.
Diagnostic Methods
The antibodies of this invention can be used to diagnose diseased
conditions associated with altered o8 expression levels. A tissue sample from a
30  subject, such as a tissue biopsy, body fluid sample or lavage (e.g., alveolar lavage),

can be tested in an antigen capture assay, ELISA, immunohistochemistry assay,



-1V (DM Wir and C.C. Blackwell, Eds.), 1986; Manipul ating the Muse
‘Embryo, - 1986. Unl ess otherw se defined, all technical and Sﬁbw i c terms
used 20 herein have the sanme neaning as commonly under st ood one of

ordi nary 3%0h¥100¢83 the art to which this invention pertai ngeT/BNBRRIA"Y

met hods and materials are described bel ow, although nethods and materials
simlar or equivalent to those described herein can also be used in the
practice of the present invention. Al publications and other references
nentioned her ei shdahelike Gsihp HednfBodiys. r £ tigsuRneMphOrdM atndehal iadividua! ¥ ustd
case of conflict, the present specification, including definitions, wll
control . The measeonttPk, net hods, and exanples are illustrative only and not

intended to be Iimting. Jhrou ut this.specificatian, the word
“conmprise,” or variationt ragtﬁﬁ?%’&gl%e Pf&%ﬁ&%m"glé%‘m 8ﬁ?er8@%‘1‘rg?sﬁé‘“‘{‘%t?q “be
under st ood t 0 idtRérwisd)Bonvenfibntd te@RniQhiesto TR blog ) B BAINRE, rEél@élHar@iolo@&lr,eger S
but not the exclusion of any other 30 integer Or group of integers. 13 SEP

2006 WO 03/5100088ctieIpLyISecnig0ars DNA, [rteirptemiTing ahd ihumnolggyanph es ar e’
neant to illustrat.e .the. ods d terials ,of the.present inyention.
Sui tabl e nodi f i%fi‘?‘f‘&ﬂ%g‘&ﬁﬁ%gﬁé‘b‘t ?tE‘F%Ff%’ ues e dssbrf i5Bhe Eisteipis 03‘?;-{.5, {9
paranet ers nor niainpl& NeSIRAS CBninB: 1 18b6# b Ml 2l Qéﬁioﬁf(gitﬁ'br‘agk ePAS tO

those skilled in the art are within the spirit and scope of the present
i nvention. |n tEds.)i B8PoWNigenueleatige Sathasive (M4d. Gait, Bd.}; d98 {ES.Ravat at ed as

described in H R I ..ol .. 1921 (19 R [ t h
58" s our cnchtih e et bt ittt b B BIST cbo s
10 ‘pur chasqq f rpEy{HRR 1988 trr&,ﬂs'eﬁﬁde hd ﬁﬁ)zslaff«?iﬁ BB HAR L SIRH{@AndL C hased

from ATCC and the secreted anti'body was purified fromthe superhatant of
saturated cul t UP&%s Cuituaé bi Awitng! CellsoiRel. Gopshpdyy Edy), 198iplrindbikixtd (Tedls and A

Di aghostLos)  RERRET HELESeeHE e arosdieh ide o Mefecier Cnune Gha dba -
$6-transf ect ed |GMA89:m64d inl BuBfindio )OI REEPRILIAS SIMALL RCEAd ) ABGaGRRKET et
al., J. Biol. Chem 269:6940-6948 (1994). Exanple 1: Ceneration of
Q6-t r ansf ect ed BrtsshNewc¥oik; GemeeBradifert Femiorfsgorn bankitatias Tzlla (dHAMNé hndel | s
were gener q%ed I\tﬁ’ Calos, Eds.), 1987; Immunochemical Methods in Cell and Molecular Biology
(Mayer and Walker, Eds.), 1987; Handbook of Experiment Immunology, Volumes
I-IV (D.M. Weir and C.C. Blackwell, Eds.), 1986; Manipulating the Mouse
Embryo, 1986.
e Unless otherwise defined, all technical and scientific terms used
C‘ 20  herein have the sa:he meaning as commonly understood by one of ordinary skill in
the art to which this invention pertains.- Exemplary methods and materials are
described below, although methods and materials similar or equivalent to those
described herein can also be used in the practice of the present invention. All
publications and other references mentioned herein are incorporated by reference
25  intheir entirety. In case of conflict, the present specification, including definitions,
will control. The materials, methods, and examples are illustrative only and not
intended to be limiting. Throughout this specification, the word “comprise,” or
variations such as “comprises” or “comprising” will be understood to imply the
inclusion of a stated integer or group of integers but not the exclusion of any other

30  integer or group of integers.
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el ectroporating parent cell lines with a DNA construct containing full

l ength 20 murine $6 cDNA and a neonycin sel ectable marker. Syalgry 2006 . .
transfected cells were selected by passaging oils in culture medium

cont ai ni ngWe4iB80#033 14 days followed by fluorescent acti V‘:‘Fc‘%%s?ﬁ/g%ﬁo”i ng
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suppl enent , and%ng. /m active (418. Transfected NIH 3T3 cells were
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Tris-d, pH 7.5 50 nM Nad- 1 nM MCL2; and (3) 10 mM Na3PO4, pH 7.O0.
Hsa, ./ 36 was el waspurghabedipom Rndn I Systeme (Mineapalis, NIN). Arntibodp 1008 veds 1 ,{)

IR e RN IR R R S T T i
| muni zat i on of glm ATCT 6fd HE sedretedafifood Wasipurifial £oth ¥ shilch B! oneal
(I'P) injection wwth 25 g of purified reConbinant' human %06 enul sified in

conpl et e Fr eund'sstusatpdioddhtres {yGEANity thramatsigoaph yroatimmabilized protainaA t togyping
vol ume of 200 Al .. Al.ter.nativel 06 -/- m I i zed via IF

i njection with ffk“%%&?%%@%ﬁﬂﬁi(@f%’&@agﬁ}ﬂgg’%ﬁ‘%ghﬁ% f68kd in 100
gl of PBS suppl epEstips tWtﬁélnﬂftﬂi%tmer'ansﬁ"&%%s?'me ésﬂ%{s@écftedé%ﬁ@o _Iqél'l‘ﬁnéhe

same nmce were injectéd at an adjacent site with Ol o . wo weeks
and four wedls afasqrepdred asdeséritlediimWeinacker esral., J.RiohChemy 2669906348
simlarly with ttl1§943arre reagents with the exception that inconplete
Freund's ( .

Example 1: Generation of B¢-transfected stable cell lines
ﬁ(,-transfebted NIH 3T3 and FDC-P1 cells were generated by

electroporating parent cell lines with a DNA construct containing full length

20  murine 86 cDNA and a neomycin selectable marker. Stably transfected cells were ( }
selected by passaging cils in culture medium containing G418 for 14 days
followed by fluorescent activated cell sorting (FACS) to isolate cells expressing
the highest level of surface B¢. Transfected FDC-P1 cells were cultured in DMEM
supplemented with 4 mM L-glutamine adjusted to contain 1.5 g/L sodium

25  bicarbonate, 4.5 g/l glucose, and 1.0 mM sodium pyruvate, 10% FBS, 2.5% mouse
IL-3 culture supplement, and 1.5 mg/ml active G418. Transfected NIH 3T3 cells
were cultured in DMEM supplemented with 10% FBS, 2 mM L-glutamine,
penicillin/streptomycin, and 1 mg/ml active G418.

Example 2: Purification of human soluble o8¢

30 The o, 3¢ protein was purified essentially as described in Weinacker,
supra. A CHO cell line expressing hsa, 3¢ was cultured, and the resultant
supernatant collected by centrifugation. The integrin was purified by affinity



adj uvant was used in place of CFA. The mce were bled 7 days after the
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36-transfected AlagsdsvidReverahshangesagpinst Rhosphatehdtoredsatins (RBRandsared| ) |

Selected cl onesaq/\%bq:expanded and termnal cultures were re-evaluated for
bi GI ng to both -tt'ansfected and untransfected cells in cell capture

assays (Exanpl eExbmpier®: imnubizetioreseBi-Athice exanpl es shown in Figs. 1A and
IS, where the prefixes "6." or "7." of the mAb. nanes, which denote Fusion
6 and Fusion 7, respecti vEy; migeevgrimmunized by iniraperitoneat 48) anjection with 25 Some

tibodi es b iall. 6. | whi th
bound 1o borh i aeLPuThaliebdisitalehubi o foechiIGRR BFLBIRIGE Frcima sl B NS
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untransfected parent cells. Mnoclonal antibodies were further confirned
as speci fic bi ndwosvesks ang foyr weeks after the initial immunization, the mice were boosted

similarly with the same reagents with the exception that incomplete Freund's
adjuvant was used in place of CFA. The mice were bled 7 days after the final
C 20  boost and anti-~Gs titers were determined by binding of the serum to purified

recombinant human s or to Gg-transfected cells. In the case of mice immunized -
with purified recombinant human ¢3¢, mice were rested for 3 months and
reimmunized with the same antigen mixed With ImmunEasy (Qiagen). Three days
prior to isolating spleens for hybridoma fusions, the mice were immunized with

25  12.5 pg of purified recombinant human oG protein by both IP and intravenous
injection. On day of fusion, the animals were sacrificed, and their spleens were
removed and teased into single cell suspensions. The splenocytes were
immortalized by fusion to a drug-selectable cell fusion partner.
Example 4: Screening of hybridomas

30 ‘ - Two groups of antibodies were generated through the immunization

| of Bs -/- mice. One set of antibodies were generated through immunization with

soluble human truncated oS5 (Fusidn #6). The other set of antibodies were



and not of other as integrins or non-specific integrins (i.e., non-o;,
Integrins that 20 bind to RG> containing |igands) based on H@q&gzn k .of .
binding to cell lines expressing ov,93, ¢>43g, rill, a431 or fT7l. These

i ncl uded Woablonoir ansfected cells as well as untransfect ggpigkosl§af2
SWA80, NI H3T3, and FDCPI cell |ines. 2060onme of the antibodies that have been
deposited with the ATCC are |listed below in Table 1. 25 Table | Deposited
Hybri domas Hybri doma cl ones ATCC No. Deposit Date 6.1A8 PTA-3647 August

16, 2001 6. 2510 PLARSE Ust A6 2001 65300 BTA: 3640 AYG . 2001 i
3 sep 2006 B DT EAYRdEh RiplEad it rin E?%ﬁpm.aezléﬁ%ugﬁiﬁu%é’,“ 2001
6. 2B1 PTA- 3646i7Aufcrs¢nid®for 260-y, SHantibaddiPT waS&lfiedautarsivay bdsh célDbdsed Gnd ES

PTA- 3897 Decenber_ 5, 2001 7.1GLO PTA-3898 Decenber 5, 2001 7. 7G5 PTA- 3899

Decenber 5, 206H-frep bindmgand sigefrnabassaisals dsscribed belop Japial selectieaddy s f or

CCorni ng- conT AR EEIofEFAH bla du it Wi e ool dnd DSkAteb 5 b
AC overni gt . sRempireicellnamtransgbaeh calls bl come). [Beldcesd (10ncs eV EEMABd i n PBS)

four times in an autonated plate washer. Then 180 I/well of 3% BSA in TBS
was added and andderpanal quityes wergregyalugtsdfordinding to basth Spdansiectedandii ng. The

5 R ) g e T O

(for screening assays puri cterization) in

TBS cont ai ni ngxkmpies shovidSis, Figs. MY £RI018, whenelthd prévixeg €8.2 or We.r of ekdadb( 50
Al /well). The plate was incubated for_1 hr_at 25C, washed, and then
i ncubat ed f or NEMES, WhithdenptaFysien ¢ and Fusion i, rasestbvgly, e anntisdaseeahia - rmuéé)

| gG+A+M ant,i b ) | J ' 5'-
totr amet ylbenb i AEp PhesoriEihoRls LABR pi e aT S B A RB el el
measur ed while others bound to both transfected and untransfected cells, indicating that only

a subset of the antibodies had a preference for s (Figs. 1A and 1B). Further

selection was based on the ability of the antibodies to block binding of both
biotinylated hso, (s and S6-transfected murine cells to LAP. Select clones were
15  subcloned using FACS and stored frozen until use. ‘
Monoclonal antibodies were screened for specificity of binding to
o5 based on their ability to bind B¢-transfected cells and not untransfected parent
cells. Monoclonal antibodies were further confirmed as specific binders of o,
and not of other a, integrins or non-specific integrins (i.e., non-, integrins that

20  bind to RGD-containing ligands) based on their lack of binding to cel! lines ( b

N

expressing 33, &3z, 051, auf; or asB;. These included stably transfected cells as
well as untransfected JY, K562, SW480, NIH3T3, and FDCP1 cell lines.

Some of the antibodies that have been deposited with the ATCC are
listed below in Table 1. '

Tablel  Deposited Hybridomas

Hybridoma clones ATCC No. Deposit Date
6.1A8 PTA-3647 August 16, 2001
6.2B10 PTA-3648 August 16, 2001

6.3G9 _ PTA-3649 August 16, 2001
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with wash buffer (0.1% TWEEN-20 in PBS) four times in an automated plate
washer. Then 180 ul/well of 3% BSA in TBS was added and incubated for 1 hr at

:25°C to block nonspecific binding. The plate was washed as above, and dilutions

of either hybridoma supernatant (for screening assays) or purified antibody (for

characterization) in TBS containing 1 mg/ml BSA, 1 mM CaCl,, and 1 mM MgCl,

were added (50 pul/well). The plate was incubated for 1 hr at 25°C, washed, and

then incubated for 1 hr with 50 ul/well of peroxide-conjugated goat anti-mouse

IgG+A+M antibody (Cappel). Bound antibody was detected using 3,3',5,5'-

tetramethylbenzidine (TMB). Binding was indicated by the absorbency measured

A 96-well microtiter plate was coated with 50 pl/well of secondary

antibody (donkey anti-mouse IgG (Jackson Immunoresearch); 5 pg/ml diluted in

50 mM sodium bicarbonate, pH 9.2) at 4°C overnight. Plates were washed twice

ant i body massnoréic’gtg ‘e
c
15 at450 nm.
b._Cell capture assay
_20.

with 100 pl/well of assay buffer (RPMI + 2% BSA) and then blocked with 100

ul/well of the assay buffer at 37°C for 1 hr. For FDC-P1 cells and Ss-transfected
FDC-P1 cells, plates were blocked with anti-mouse Ig (Jackson ImmunoResearch;



25 cytonetry. d. Bindine of biotin-hsa g to LAP 96-well mcroliter plates
(Com ng COSTAR EASY-WASH) were coated with 0.3 p.g/m reconbi nant hunran
LAP (R&D Systens, Cat. # 246-LP) diluted in PBS (50 |/wel )3 8EP 205

over ni ghtwoAsA®@N3x he coating solution was 30 renoved, thepprakEsise €

bl ocked with 180 |I/well of 3% BSA/ TBR2at 25C for | hr. In a separate
96-wel |l round-bottomplate, 60 | /well of a 2X stock (0.5 g/m (1.25 nM of
bi oti n-a& nmM CaCl2, and 2 nM MyCl2 in TBS containing 1 13 SEP 2006 V\D

03/ 1011033 PCT/ % MRS | of a
2X stock of ei tzger agﬁéﬁﬁggﬁgtﬁgﬁﬁg?ﬁi%ﬁt (f%&zgiﬁggry!dm Iﬁ:?re@é purlfled
ant i body (al so bimdidg3®y sewohddargiantibddyrgmitted BSAthereed! tiypes)b @il the plates for 1
hr. After washing the LAP-coated plate with wash buffer (0.1% TWEEN-20 in
PBS) 4 tines HWeéﬁb@ng}ﬁ&k@@t?ﬁ%ﬁ wese lbeled path 5uM Boressentyei(Galggnes 36

m xture was tr redt e t. 25C. The
pl )z;tg was was hg{nﬁa e]ﬁctﬁ ﬁséﬂag%f?rﬁggga i&dvsg;]fs/“gf -@?e feqﬁ)ﬁﬁm
dilution of 5ext1ﬁ@1wéu rwlhpuhé Ayt e aPRY BufreEGRh softicithakifg (vh 970 wm@r pak (1
my/mM BSA) for 1 hr at 25C. "Bound protein was detected usi n?ft e TMB

e

substrate. e. Adhbsingm colleqdgl pEnmtifugatidng and)rempendtdAn stawéﬂu rriocfr Btlof er

pl ate was coated of, .0. econb (R&D
Systens) dil ut é’&lls\fl)nﬂﬁ B%@%ﬁj‘?ﬁof}f E%Ftﬁgﬁg% léu{f dﬁ’é&ﬁaﬂ alht . The
pl ate was wash A in
PES (100 1/ wel B pare S ub it Pthaﬁéﬂlbcﬁ@‘%%eﬂ%mo& P00
d/wel | of assayollowigsa (THin ieabitivnat BV'IQS 23 uile@aiiabeldd cellslwiradddd Gha) (.
Next, to the individual wells of the plate were added 25 | of a hybrid
super nat antl 0( orthewplterwas isenbated foo dijy ata:h’(aC 2Zheplags wesweshed P15 dmes withsbe 106

I1's/m, |abeled d bed.
Fﬁcu;at ed a? gé&%y ’%@O %elﬁﬁgﬁfme%%élc%e%tttaeaﬁ?érsc)a%uﬁ%c[eﬂ% &\Q@%ﬁuffer
(100 41/ wel |') wabhecorisD rmesanemdatis wiseiidninRta b8! dotn gﬁﬁﬁé%ﬂe@ﬂ:&&c&ﬁ& pl ate
was recorded. 20 Percentage bindi ng was determ ned aring the

fl uorescence sipgieato ﬁhr:lfmﬂ wash stépe(ifi, tethl oslls addedpie @at a.ﬁerwaehlag (mbbEnChdded)
to that after vvaﬁgl ng (i.e., bound cells). f. TGF-O bioassay The TGF- (3

bi oassay used I¥67¥ n was a variation of the M nk lung epithelial cell
(MLEC) PAI 1% | yciggqrse cocul ture assay described in Abe et al.,

Cells were harvested by trypsinization, washed one time in PBS,
and then resuspended in FACS buffer (1X PBS, 2% FBS, 0.1% NaN3, 1 mM
CaCl,, and 1 mM MgC12). 0.2 X 10° cells were then incubated on ice for 1 hr in
FACS buffer containing hybridoma supematant in a total volume of 100 pl. After
20  incubation, the cells were washed two times with ice cold FACS buffer, ()
resuspended in 100 pl of FACS buffer containing 5 pg/ml donkey anti-mouse IgG
PE (Jackson ImmunoResearch), and incubated on ice for 30 min. The cells were
then washed twice with ice cold FACS buffer and resuspended in 200 pl of FACS
buffer. Binding of the PE labeled secondary antibody was monitored by flow
25  cytometry.
d. Binding of biotin-hsat,8; to LAP
96-well microtiter plates (Coming COSTAR EASY-WASH) were
coated with 0.3 pg/ml recombinant human LAP (R&D Systems, Cat. # 246-LP)
diluted in PBS (50 pl/well) at 4°C overnight. After the coating solution was
30 removed, the plates were blocked with 180 pl/well of 3% BSA/TBS at 25°C for 1
hr. In a separate 96-well round-bottom plate, 60 pl/well of a 2X stock (0.5 pg/ml
(1.25 nM) of biotin-e,3, 2 mM CaCl,, and 2 mM MgC), in TBS containing 1




25 Anal . Biochem 216:276-284 (1994), in which 36-transfect ed ceI | s were

. cocultured with the reporter cells to nonitor activation of Ey 0"f6
(Munger, supra). It is a quantitative bioassay for TG--/3 ased oh its
ability t&0mAWEE3t he expression of plasm nogen activat orradmbsiokag- 1
(PAI-1). In this assay, MLEC cells ar@stably transfected wth an
expressi on construct containing a truncated PAI-1 pronoter 30 fused to the
firefly luciferase reporter gene. Exposure of the transfected MLEC cells
to active TGF- $SmiginPBSA) wasBorAbined Q6 G0 Liwel 1 fA0SE s@EP SN St a hibri®ase | N

| uci ferase activity in the cell |lysates. 13 SEP 2@® W) 03/ 100033

PCT/ US03/ 08048 sup¢riitent (fod sereenting)orapuefied amibody lﬁalmunl TR ceprining || me/mle] |
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(" a6-SWIS0" or 5 "SW I were grown in % FBS w'th L-G n

and Pen/ Stréep.- ummsmmymvﬂdmdﬂlﬁmmmmedmﬂhc P8, and ingib4EEITIAr 1\Bashed
in PBS + 0.5% B c nt er ,and 6-wel | tes.
SWI80- $6 cel | s ‘VS%S"% ﬁ‘ﬂ ‘é( ‘ﬂa&‘%g O‘@é(HﬂEs‘WéPPE F‘& fﬂé Tpfi 1ef00%

Monocl onal anti | %&4 o
WI80- 06 cells a% iﬁ’?@ﬂgﬁgu lg?leﬁ %&Qch%gp msé%g{g&ig%%r(nﬁ?énﬁ%g?ggg ltef.?lc'%‘ﬁfc
cell's were therBSdyést lalir 22 25°CL OBowed proteispas detected) using thi TMB wabstrae. of 100

AI. The plates were |ncuba ed for 20 hr in a humdified, CO2-enriched
ubat or. Supef:nafagsonQlgishite lglo LAR dj scar ded and replaced with 100

'and the 1 el ot Tuci Q?ja"é‘é%%@ gL e A hEFS yal =
reaction 15 PagkénBinkai®hinlds KAP (R, &wﬁ%@ daned ISy h'ﬂ(/l@b&iﬁﬁhlﬂi@ér&nate

| um noneter. Exanple 6: Antibody purification Ei ght hybridonma cl ones from
Fusi on #6 (denqR@.20t 4£Gevemightx Théplaje wan&hshcﬂjtwleemth)ﬂﬁs dofwl/wiebhamd from
Fusi on #7 (denoted by the prefi ected for further scal e-up

and char act er i ZHPFksd ity byaBHY in E@SAIW‘YQIBJQW bhrat 20U« The BBI&IVES of each

contrifugat on Vites Blice auth LRIt OForBS TR Mad BSnblc A ERECaGh,g
Protein A afsf i rdrddyl M SIECI90 NGB Mo tHedhdividaal \géi?saoftwpltamee@aad Fﬂsofat he

super nat ant was di rectly | oaded onto Protein A Sepharose Fast

( Amer sham Phar niatridomiasupernatap(or gjpprigdantisedyany Zéml o Bs-EDQ BHcgllsd5X
10° cells/ml, labeled with Calcein AM as described above). The plate was

incubated at 25°C for 1 hr, and then washed 4-6 times with the assay buffer (100

pl/well). The fluorescence emitted from cells captured on the plate was recorded.

C, 20  Percentage binding was determined by comparing the fluorescence signal prior to
the final wash step (i.c., total cells added) to that after washing (i.e., bound cells).
f. TGF-B bioassay |

The TGF-f bioassay used herein was a variation of the Mink lung
epithelial cell (MLEC) PAI-1 luciferase coculture assay described in Abe et al.,

25  Anal Biochem.216:276-284 (1994), in which Be-transfected cells were cocultured
with the reporter cells to monitor activation of TGF-8 by a8 (Munger, supra). It
is a quantitative bioassay for TGF-B based on its ability to induce the expression of
plasminogen activator inhibitor-1 (PAI-1). In this assay, MLEC cells are stably
transfected with an expression construct containing a truncated PAI-1 promoter

30 fused to the firefly luciferase reporter gene. Exposure of the transfected MLEC
cells to active TGF-3 (0.2 to > 30 pM) results in a dose-dependent increase in

luciferase activity in the cell lysates. =
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“SW480 55" cells) were grown in DMEM + 10% FBS with L-Gln and Pen/Strep.
Cells were lifted from flasks with PBS + 5 mM EDTA, washed in PBS + 0.5%
BSA, counted by hemocytometer and plated in 96-well plates. SW480-; cells
were plated at 4 X 10° cells/well in the wash buffer. Monoclonal antibodies were
diluted in DMEM (serum-free), added to the SW480-36 cells and pre-incubated for Q
20 min at room temperature, TMLC cells were then added at 2 X 10* cells/well to
a final volume of 100 ul. The plates were incubated for 20 hr in a humidified,
CO;-enriched incubator. Supernatant from the plates was discarded and replaced
with 100 pl of PBS + 1 mM Ca*" and 1 mM Mg?*. Cells in the plates were then
lysed, and the level of luciferase activity was detected with the glow-type reaction
Packard LUCLITE kit (#6016911) and TROPIX microplate luminometer.
Example 6: Antibody purification
Eight hybridoma clones from Fusion #6 (denoted by the prefix "6.")

‘and fourteen hybridoma clones from Fusion #7 (denoted by the prefix "7.") were
selected for further scale-up and characterization (Table 2).

A small-scale culture (150 mli) of each hybridoma was prepared, ( .\\
and the supematant was collected by centrifugation. Antibodies were purified
from these supernatants using Protein A affinity chromatography. For the IgGa,
isotype antibodies, the supematant was directly loaded onto Prdtein A Sepharose 4
Fast Flow (Amersham Phammacia Biotech, AB, Uppsala, Sweden) (1 ml settled bed
volume). The column was washed with PBS, and the IgG fraction was eluted
using 25 mM phosphoric acid, 100 mM NaCl, pH 2.8 into 1:20 volume of 0.5 M
Na3;POs, pH 8.6. For the murine IgG; antibodies, the supernatant was adjusted to
1.5 M glycine, 3 M NaC}, pH 8.9 prior to loading, and the column was washed
with 25 mM Na3zPQ,, 3 M NaCl, pH 8.6 prior to elution. These preparations were

used for the in vitro biochemical characterization described herein.
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7.2A1 6 IgG2a Y
7.2F5 11 IgG2a Y
C 7.2H2 12 IgG2a Y
7.4A3 17 IgG2a Y
7.7GS5 32 1gGl1 Y
7.8H12 39 IgG2a Y
7.9D4 40 1gG2a N
7.9G8 4 IeG2a Y
7.9H5 43 IgG2a Y
7.10D7 44 IgG2a Y
7.10H2 46 1gG2a Y




27 The remaini ng cl ones showed no requirenent for divalent cations, 1i.e.
could bind to the antigen in the presence of 10 mM EDTA (Fi gs 3B, 3D and
3F). FACS analysis of antibody binding to /i6-transfected NI HI 3 58P ¢&l61 s or - -
SWI80 cew(f ﬁ@}{@gl ed a simlar pattern, with the exception that 10D5, in
this conte ound equi val ently m# he Ca2+/ My2+ and MTAT/EYa008E8 The
requi rements for binding to soluble ,36 may differ fromthose for
binding to cell surface-expressed a /36 due to a difference in protein
conformation or avE]d gy eff cts These results sugg@st that there _are at

| east 3 differentA Blogkerdsd @6—3“1?416‘2993’ athlagks nding of gifs 1 LS Oone of
the cl asses (10&59mungibm@19pl§mgf bg&ndémﬂmg.@thenéo e figdNtseaBs oo f2+

condi tions. AnogxpesssimigasHs.(i ncl uding 6. 1A8, 7.7G5, and 6.8G5) requires
cation but does not distinguish between Cat+/ My2+ and Mh2+. The | ast cl ass
(including anti-a, antibopy yse#DanifraPiadllels Qyﬁﬁ’ﬁor('xfbﬂmeso’@he 2idd Gp 2B2L of Fi 9.
3D), 7.1C5, and 7.1Gl0) is cation-independent. The purified antIBOdl es were
next eval uat ed mhediahegrovabfor #tweekoin mﬁecr.lilﬁu{tmre Bipgs-BL738aNenel, iGat.a¥act i on.

6308, and 6. BMEAAb AnEBeA SL R by BRoRRs N RIS FrCRE TOIBA 4a

Table 3). 6. ZBlﬁ‘ﬁﬁﬁ . | I on
(Fig. 4A). 6.4B4 sho%ng&rtl%ﬂ%graf:d gslc&i b %%(?kl %Irlllog@\ﬁglgry gggm g%(%an%nﬂéﬁ)bﬁ

showed no i nhi bQtSepharp$d Amersham Bbam@cnaheﬂmﬂmtaﬁsmyﬂsfmtemAantl bodi es 20
7.1C5, 7.1G10, 7.2A1, 7.4A3 7..10H

Vel oes | onal; i nAterp i s asladdo PGP voas 2 WS eee SRR >,
and 7. SH12 di smtﬁm@ernﬁﬂrlbydea%ﬁw@éﬁeﬁﬁ ogefgﬁﬁ hn (5P Mhe\pRbteRm PRGN g@ﬁatstl II

gave conplete inhibition (Fig ul ar 5ssay described in
Exanpl e 5e, suphad bean sqmilbmtedtmdﬂanNa;R@s, Blradf Me@l, pii 8.6. Thecelwmmpyisons of

6. 1A8, 6.2B 10 an | ch e | ess tent. on gells. than on
purified protei¥2 S?‘ﬁa E45599 Enﬂfal\gﬁée ?}]’gq‘@ﬂ’r LR Pg fryand prism vas

i ndi cate that areab d b fically
inhibit the |n\tA§Ir1{aég¥l:§m§Q§f bot%b%rrlan an 5@1 :lannﬁe a??é &&ehﬁ&f%g%é%ne of
t hese anti biddi esiexﬂotfdttrﬁdJ(Oa&SQﬁn)mndrstdreayht-aﬂ‘TG mtily:sao (apparent Pd's ?0.3

nM as determned b fI A tom%try , hj bi | b| ndi ng of R6-transfected
cells to LAP w ey i3 €Sand prevented a,

35-medi ated activat i on of TiChudnch ibbuiaNTaRD, eapras)w%ﬁe HcRFize®/ ML) . 13
SEP 2006 WO 03/ 100033 PCT/ U 3/ 0801

quantitatively with respect to thelr ability to (1) bind hse,Bs, (2) bind Bs-transfected
SW480 and FDC-P1 cells, (3) inhibit binding of biotin-a,f5 to LAP, (4) inhibit

20 binding of fs-transfected FDC-P1 cells to LAP, and (5) block cxBe-mediated
activation of TGF-f in the MLEC assay (supra). The relative potency in each of

these assays was compared to that of the known oy,s antibody 10D5 (Huang et al, ( )
J. Cell Sci. 111:2189 (1998)) and, in some cases, the anti-a, antibody 1.230. For
the characterization of Fusion #7 antibodies, the Fusion #6 antibody 6.8G6 was

25  also used as a positive control.

An initial binding experiment (Example 5a, supra), carried out in
the presence of 1 mM Ca®* and 1 mM Mg?*, indicated that a majority of the
purified antibodies bound to hsa,8s (Figs. 2A and 2B). Unexpectedl};, however, no
binding was observed for 10D5 and clones 7.2F5 and 7.10D7. A subsequent

30  experiment established that binding of 10D5 (Fig. 3E), 7.2F5, and 7.10D7 was '
supported only weakly by Ca**/Mg?*, but much more strongly by 1 mM MnCl,.
Among the new clones, three (6.1 A8 (Fig. 3A), 7.7G35, and 6.8G6 (Fig. 3C))
showed a requirement for divalent cations, although no difference between the
Ca*/Mg?" state and the Mn?*-bound state was observed.



28 Finally, the purified antibodies were evaluated for their ability to

. bl ock 996-nmedi ated activation of TGF-/3 in the PAl-1/lucifegaselileporter
gene assay (Exanple 5f, supra). Once again, 6.33, 6.8&, 6.2B], 7.1G10,
and 7. 7GBwOwanesoabl e to inhibit 996- medi ated activation ot’cﬂaﬁﬂﬂbmi h 1C50
val ues |l ower than 5 10D5, while the r¥mai ni ng anti bodi es appeared to be
significantly less potent in this assay (Figs. 6A and 6B; Table 3). Thus,
the ability to block ay$6 s interaction wth LAP correlates with the
ability to inhibit activatThenemtinii@ecléBsishowed noreqliatrhentFoGhsalanteativasat i on

of hybri dona cl anes n one .a"/ 36: bi ndi n nane
No. ELISA bl ockilfg® %%ﬁﬁ&hﬁ?&%@?'&tbei’ I @?Z&mﬁ‘? %ﬁﬁpﬁ ﬁﬁ%@o
69 e 1o 1 eh T, EABS kS of b binhifif o Mrifiiedind NAHTIPYCall br TS0
40,000 6.2B10 c]:ﬂs fe&eaedssmbspam wmtlﬁ@acep@mnﬁm30D25m4hmaem@m >30, 000

>40, 000 6. 6B5 >3 94. 4 >50Q. 000
>30, 000 >40, 800 OEE 6‘1““’ 9‘“ 122‘9‘3& g ﬁn‘i Iy &téfﬁBéhWeSmI%eféﬁ)?%o 7 7G5

ook’ 0,155t Wi GhiR A0 s I 6 Rt o,
3,500 7.2H2 12 RBduzr6 aHifferéncsan profeifl dbnfb8matich @30idbhty eTfeG@O 7.9G8 41 6.2
264 284 >20,000 13 SEP Zogf?wse resucit?é/silig._g,-cr)ecgé3 gnar fgyeng g’t/ l(g.'flgs(t)é‘r dlfferent classes of SBs-
- blocking antibodies in this group. One of the classes (10D5) distinguishes between
(' ' 10  the Ca®*/Mg*" and Mn** conditions. Another class (including 6.1A8, 7.7GS5, and
6.8G6) requires cation but does not distinguish between Ca?*/Mg®* and Mn®*. The
last class (including anti-g, antibody 1230, 6.2B10, 6.3G9 (Fig. 3B), and 6.2B1
(Fig. 3D), 7.1C5, and 7.1G10) 1s cation-independent.
The purified antibodies were next evaluated for their ability to
15  inhibit the o Bs-LAP interaction. In. the cell-free assay of Example 5d, supra,
antibodies 6.1A8, 6.2B1, 6.3G9, and 6.8G6 showed ICsp values lower than that of
10D5 (Fig. 4A; Table 3). 6.2B10 showed a higher ICs but still gave complete
inhibition (Fig. 44). 6.4B4 showed only partial inhibition, whereas 6.6B5 and
6.8B4 showed no inhibition (Fig. 4A). Using the same assay system, antibodies
- 20 7.1C5,7.1G10, 7.2A1, 7.4A3, 7.7G5, 7.9G8, 7.9H5, and 7.10H2 showed ICsp
(' values lower than that of 10D5 (Fig. 4B; Table 3). Antibodies 7.2F5, 7.2H2 and
7.8H12 displayed nearly identical or higher ICso values and yet still gave complete
inhibition (Fig. 4B).

In the cellular assay described in Example 5e, supra, a similar trend

25  was observed, with the exceptions of 6.1A8, 6.2B10 and 7.9D4, which were much
less potent on cells than on purified protein (Figs. 5A-E; Table 3).

Collectively, these results indicate that we have successfully
generated antibodies that specifically inhibit the interaction of both human and
murine 8 with LAP. Some of these antibodies bound to o,Bs with high affinity

30 (zippa.rent Kd's =0.3 nM, as determined by flow cytometry), inhibited binding of
Be-transfected cells to LAP with an ICsg of 20.05 nM (8 ng/mL), and prevented
cBs-mediated activation of TGF-B1 with an ICso of 0.58 oM (87 ng/mL).



Cl one C one a, #6-bi ndi ng %06- LAP FDCPI - LAP PAIR nane No. ELI SA bl ocki ng
bl ocking luciferase EC50 (ng/m) 1C50 (ng/m) 1C50 (ng/mM) 1C50 (ng/m)
7.8H12 39 46.0 1140 969 >20,000 7.2175 11 >5000 529 1490 >20,000 7..9D4 40 .
1.7 inconpl ete >10,000 >20, 000 7.10D7 44 >5000 3000* 1120 h 6EP 2086 Data
obt ai ned WORHI8WAhr at e experiments. **: Not tested. ***: RCI/USRpesousrent s
summari zed in Table 3 were conducted #n the presence of 1 mMCa 2+ and 1
mv Mg2+. 5 ****: Antibodies in boldface are prior art antibodies | OD5 and
L230, and new antibodies _of particul ar high,inhibi t?ry otency for a%6.
Next, the sol ution affini fiealyptheguofigd apftbodies wsre gya %P‘ﬁﬁ!féheér, abglity teer e

G|t ons.of 1« nOIR o nelel Bt eRSh R TCARE B A Tf1Mifs oG BbbfTS: fne
i ncubated with ak%}QEAAnpESE, sh}aﬂz)amub@@%aln,fmﬁfﬁ 6/8G A, IR, FAWI 05 8andE 7G5 hen

passed through polynethyl methacryl ate beads coated with the integrin using
a Ki nExA i nst r unyee able Buinhibjinafastediatadactvationof T@oBsdth I@avapes lowet ancase

f 6.866, 1 1M Mg 2 i ncl uded in_the i £ d
Sssay butfers RSl e Tt aolneict e o he risn iy B BB e
using a Cy5- | abehig@ssaP {FigfBA end 6B;SRGRSIATHuS thé MSTHY toBISk @B)'Sintétadtn

fitting was performed using the KinExA ‘software to attain a dissociation
constant (Kd) f arithdati comelateaavithahe ability tednhibit detivation 0€dGFsf Agvithi s et hod

were 15.6 pMfor 6.3@ and or 6.8 igs, 9A and 9B). Thus, both
of these antibodies had ver ahfegﬁwb;&ﬁaﬁﬁe??génfogﬁy%@ <198\ furt her
identified clas $ €S10RE Bh% P )R- RAIB O 853, iNRP TIEFPEPiZEAP | aciparef e

states of the i]1t ni. [ e WO pot L act i : st a a, |{ $6

In the first stat gﬂﬁé[ h I\ialatﬂilt ﬁé?é‘g‘%‘ml)egg?ﬁig fli b&(gj:%%ﬁ\ﬂi fégfe%fsegek("

attinity for ith 1igand. AECEOWE@CPICTY iy, | feso Gzl R @e

showed enhanced|bgpgi Ng g [he 3gApTegrin 1ry5he pgresenge of [activgd i ng

cations such as| a2 1A conparision 25 of the extent ofi binding in 1

mM MhC12 and 1 MM R I5hoh- acTbat i ng callbn) jby flldw cytionet 3¢5

i ndi cated that $epp-ofthe—n—136—antibodies—describedhere——nRekudirg-

6. 1A8 and 6. 6B5 @Fgﬁ;d %ﬁyg i fidamt| y enhad®2d bijndi ng”i n the prééznce of
6.1A8 2 3.7 179 2520 ~40,000
6.2B10 | 10 78.9 1950 >30,000 >40,000
6.4B4 | 30 254 >50,000 >30,000 >40,000
6.6B5 | 46 17.1 50,000 >30,000 >40,000
6.8B4 | 55 94.4 >50,000 >30,000 >40,000 .
1230 | - 27.1 229 Dt .
71G10 | 5 4.2 113 - 30 250

1 717G5 | 32 13.0 155 51 700
7.1C5 2 2.5% 80* 83 n.t.
7.2A1 6 5* 300* 101 .. nt
10D5 - 43* 377 n.t. 2,000
74A3 17 5.7 204 67 3,500
7.10H2 | 46 6.6 254 - 63 3,500
72H2 | 12 93 370 106 5,500
79H5 | 43 73 230 55 7,000
7.9G8 | 41 6.2 : 264 284 >20,000




599 03/ 700033 PCT/ US03/ 0804'8 30 In a second activated state of av06, t

(Munger et al .,

supra).

.lntegrin can activate | atent
expressing truncated av06 (SW80(p6- 770T)) was prepar ed.
abl e to biwQ0¥AROBuUt could not activate

TGF-p as described above.

| engt h

he

A Ei’ﬁe?'%e qﬁel i ne was

TGF-p in the TMGduosifes@se assay
Anti bodi es whi2zeh 5 bind to the full

$6-transfected SWI80 cel | s,
cells,

but not to the 770T truncated
were thus specific to the formof a"p6 that

transfected
is able to activate

TGF-p. Antibodi esCién8Blanel| & &Bindlg | hiogBaAP er|i HDCEiamPe 8: PEILL ope
Mappi Ng ?yda]ptl Jtol%h & O R | E'O'ELTQK puri fw&qhﬁmnﬁcl Bgekigg! | Boglgﬁﬁ‘éra‘é@re
al so teste or eir i1 C](@)ﬁf

biotinylated a, |s6 in an EL ggség?%p ﬁf’ t) ssay, SJ@?BG ! @tg)/ on

an ELI SA pl ate, | aig8{12 M 3¢ uy e o#gphe corrpe11|4og anti bogdy and bl:EZlDlU(I)jZH at ed

a, (ib was added}in_a fferl containin mM each lof Ca2+_ and I\[hdf'-l— Bound
integrin was defebiBY usllng ext>r5900di n- HRPS%Q)nJ udat e, lﬂéﬁd donpa0ileg

anti bodi es wereps fretr—abtty—to rm, u.. Ws 15
bl ockers (Table Eg‘lg‘icep‘w 6l 28101?l akH @@om t 62 blg to
conpete with 6. B&qobhe Vai4 lus qggo@ees (TaRp §044). Ineslngata cont pm t hat
these consensus bl ocklers bind to the [same or ovdrl apping epitope as 6.i18G6.

Tabl e 4 Epit ope*appDatp dbtaiAed fbakepitareeapérihems. Cl one Consensus
Conpetition wth* Bl dfkeisieds. 8G6 6. 2A1 N - 6.4B4 N - 6.6B5 N - 6.8B4 N -

7.9D4 YIN - | ODB## A1l dxp3Hm¥nts Sumbhabif& i Thible PweRIQnduétd® flthe prelerdSRfY +
6.608 Y ++ 6.2BL Y {1\ Ca™ and 1 mM Mg®,

5  *#**% Antibodies in boldface are prior art antibodies 10D5 and L230, and new
antibodies of particular high inhibitory potency for o, (.

Next, the solution affinities of 6.3G9 and 6.8G6 for soluble o8¢
were determined by using a kinetic exclusion assay (KinExA). A series of
10  dilutions of the soluble integrin (1 X 10® M to 2.4 X 10" M) were incubated with
1X10'° M of the antibody for 3 h. These samples were then passed through
polymethylmethacrylate beads coated with the integrin using a KinExA instrument
(Sapidynelnstruments, Inc., Boise, Idaho). In the case of 6.8G6, 1mM CaCl; and
1mM Mg(Cl, were included in the incubation and éssay buffers. The amounts of
15 bound and free antibody were determined using a Cy5-labeled anti-mouse
secondary antibody. Quadratic curve fitting was performed using the KinExA
software to attain a dissociation constant (Kg4) for each interaction. The Kq4's
determined using this method were 15.6 pM for 6.3G9 and 22.8 pM for 6.8G6
(Figs. 9A and 9B). Thus, both of these antibodies had very high affinities for o.,Bs.
20 We further identified classes of anti-o,3¢ antibodies that recognized
"activated" states of the integrin. There are two potential activation states of o, Ss.
In the first state, the activated integrin is defined as having a higher af'ﬁnity for its
ligand. Antibodies specific for this activated state showed enhanced binding to the
integrin in the presence of activating cations such as 1 mM MnCl,. A comparison
25  ofthe extent of binding in 1 mM MnCl; and 1 mM MgCl; (non-activating cation)
by flow cytometry indicated that some of the B¢ antibodies described here,
including 6.1A8 and 6.6B5, showed significantly enhanced binding in the presence
of MnCl..



7.1 G Y +++ 7.1GO0 Y +++ 7.2A1 Y ++ 7.2F5 Y ++ 7.2H2 Y ++ 13 SEP 20U6

WD 03/1011033 PCT/US03/08u48 31 7.4A3 Y ++ 7.7G5 Y ++ {—%% Y £+ 7.9G8
Y ++ 7.9H5 Y ++ 7.10D7 Y + 7.10H2 Y ++ The purified nDnoc ef 2006 - :
anti bodi eswpfsansested for their ability to conpete with biotinylate
6.3@ or biotinylated 6.8G for binding to a,.(36 in ELI SRCTW"%/’H?‘E”assay,
unl abel ed a., (36 was coated on an ELI SA pl ate, and a m xture 5 of the
conpeting anti body and the biotinylated anti body was added in a buffer

containing 1 nmM each of 2+ and Bound bi | at ed anti body. was

detected by using neutrav ?ﬁecﬁpﬁ’l\gbvﬁffﬁ feﬂﬁ@ &é%ét%ﬁﬂ\ﬁé@la?thvﬁe REBt pst
pot ent bl ocki ng 0 nd d wth
both 6.369 and@%&s&%g J’%"S ?‘C%E%mffgprfg%{i a{ed]u%i}?('gl gs. ?‘%’gm and

| OB). 10 Anti bodyBy ws p A?mad The/&h 1%%%1&5%@%@%{&% néiREaRky due
to their Iower afflnlty or a, (36. None of the non-blocking antibodi es or

the anti-a" ant TkiFef in ﬁEMGMf&raay&s&p@pﬂhg&rmal ,mp#u)ﬁﬁ&&odmes @h&% in
this assay. These resuléﬁ indicate tha R6- spec

ant i bodi es b nabing tofhe Wl dength 5@\?@*1#%%?}5 %&’48&5?95@&@%@ ﬁ‘e 7(7§§ tf@ci‘Sd Tabl e
4.1 E Ma
&1 B8 pe g, L1000 COUBREL 11 9, S08 SSHSCAS ST, L0

6.3@ Y +++ +++TG@7~6.BA1=1tﬂYOd’1‘é's+7.8‘BB' and 7.8C9 met this criteria.

Example 8: Epitope mapping by antibody competition

The purified monoclonal antibodies were also tested for their ability (;)
10  to compete with 6.8G6 for binding to biotinylated ¢3¢ in an ELISA format. In this
assay, 6.8G6 was coated 6n an ELISA plate, and a mixture of the competing
antibody and biotinylated 8 was added in a buffer containing 1 mM each of Ca*
and Mg, Bound integrin was detected using extravidin-HRP conjugate, and
competing antibodies were scored for their ability to block binding. All consensus
15  blockers (Table 2) except 6.2B10 (a x;veak blocker) were shown to be able to
compete with 6.8G6 to various degrees (Table 4). These data confirm that these

consensus blockers bind to the same or overlapping epitope as 6.8G®6.

Table 4 Epitope Mapping by Antibody Conipetition

Clone Consensus Competition with (
Blocker? 6.8G6 '

-

s

6.2A1
6.4B4
6.6B5
6.8B4
7.9D4
10D5
1230
6.1A8
6.2B10 Y (weak)
6.3G9
6.8G6
6.2B1
7.1C5
7.1G10
7.2A1
7.2F5
7.2H2

<<<§zzzz

M G e
S S REE N



6.8 Y +++ ++ 7.1 C5 Y +++ +++ 7.1Gl0 Y +++ +++ 7. 7G5 Y ++ + 6.1A8 Y
++ + 6.2A1 N- - 6.2E5 N- - 6.2& N - - 6AB4 N - - 7.883N- - 7809N

- 13 SEP-2006 WO 03/100033 PCT/USO 3 /118111 8 32 L L230 Y - Eg@

CDR sequences The cDNAs for some of the purified nonocl onal antibot |es vvere
5 isol at edVAAH¥BHuenced using standard techni ques as descP@beshsini@ol i gan
et al. (eds), Current Protocols in |Idhunol ogy, Wley, Mdia, PA (2001).

The deduced am no acid sequences are shown in Figs. 7A and 7B. Amino acid
sequences of the heavy chain CDRs of high affinity binders 6.8G5, 6.1A8,
6.2B1, 6.3@ and 6.2A1 gnd BfAAonbl ockg 6.2Q@ are IO conpared as follows
(dashes I ndi cat e gaps). |{CDRI.7G6. 8G5 SYTFTDYAVH (SEQ HB NO 1) 6. 1A8
SYTFTDYTMH (SEQ I D NO 2)j 15 83112B1 G:TFSRYVMS (SEQ ID4NG 3) 6.83(9
GFTFSRYVMS (SEQ I D NO 3) 67 GYDFNNQ:| E (SEQ I D NQ,49) 6.2G2 GYAFTNYLI E
(SEQ I D NG 50) CDR2 20 ;éé/l STYY NQ(FKG(SEQID NO 4) |~.~ 6.1A8

VI DTYYGKTNYNQKFEG ( SEQ I 6. 2B1 3l SSG GSTYYPD§\7KG (SEQ|I D NG 5)

6. 3@ SI SSG GRMYYPDTVKG |( ' NG 6)
7 IOH" ++

The purified mopoclonal antibodies were tested for their ability to
compete with biotinylated 6.3G9 or biotinylated 6.8G6 for binding to c.,fs in
ELISA. In this assay, unlabeled o8¢ was coated on an ELISA plate, and a mixture

5  of the competing antibody and the biotinylated antibody was added in a buffer
containing 1 mM each of Ca®* and Mg”*. Bound biotinylated antibody was
detected by using neutravidin-HRP conjugate. The data showed that the most
potent blocking antibodies (e.g., 6.2B1, 7.1C5, and 7.1G10) competed with both
6.3G9 and 6.8G6 for binding to ¢ (Table 4.1, and Figs. 10A and 10B).

10  Antibodies 6.1A8 and 7.7G5 showed less competition, probably due to their lower
affinity for ayfBs. None of the non-blocking antibodies or the anti-c, antibody
1230 showed any competition with 6.3G9 or 6.8G6 in this assay. These results

indicate that the o.,Bg-specific blocking antibodies bind to the same or overlapping

epitopes on a.,fs.

Table 4.1 Epitope Mapping by Antibody Competition

Clone  Consensus Competition Competition
Blocker? with biotin- with biotin-
ylated 6.8G6 ylated 6.3G9
6.3G% Y +4++ ++
6.2B1 Y +++ +H+
6.8G6 Y ++ ++
7.1C5 Y =+ +H
7.1G10 Y - ++
7.7G5 Y ++ +
6.1A8 Y ++ +
6.2A1 N - -
6.2ES N - -
6.2G2 N - -
6.4B4 N - -
7.8B3 N - -
7.8C9 N - -



6. 2A1 VI NPGSGRTNYNEKFKG (SEQ I D NO 51) 25 6.2Q&2 VI SPGSA | NYNEKFKG (SEQ | D
NO 52) CDR3 6.8G6 GGELRRGDRPSLRYAMDY (SEQ ID NO 7) 6. 1A8 13 SEP 2006-
GGFRRCDRPSLRYAMDS (SEQ I D NO 47) 6.2B1 GAl YDG ---- YYVFAY (SEQ I D NO 8) 30
6. 30 GSI YWEMI00BYWEPY (SEQ ID NO'9) 6. 2A1 | YYGPH- - - - - SYPVDVS{3BEGSI D

NO 53) 6.2G | D YSG ----PYAVDD ( SEQ BB NO 54) 13 SEP 2006 WO 031100033

PCTI US03108048 33 In SEQID NO 7, the "R' in boldface (the twelfth
residue) indicates that it is subj ect to pol ynorphi smand can be, for
exanple, a Q Am no acild E2Z¥uences ¥f the |ight chain CDRs-of thlese f our
high 5 affinity binders and of nonbl ocker 6.2G& are conpared as foll ows.
CDRI 6.8CG6 RASQSVSTSS- YSYMY (SEQ I D NO 10) 6..1A8 RASQSVSI ST-YSYIH (SEQ I D
NO 48) 10 6.2B1 SASSSVSSS----YLY (SEQ ID NO 11) 6.3@ SANSSVSSS----VYLY
(SEQ ID NO. 12) .6 VRTAVA (SEQ I D NO: 55) 6.2G2 KASQAVNTAVA (SEQ ID
NO: 56) CDR2 15 32 ASNEEEISEES | D NO 13) 6. 1AS YASNLES (SEQ I D NO: 13)
6. 2B1 STSNLAS (SEQ | D NO. I N AEr bl ARc (R Red ROk b anfip@ds RABYRYT
(SEQ I D NO:57) 20 6.2G2 SASYQYT (SEQ ID 58) 8G6 QHNWEI PFT ( SEQ
| D NO 15) 651Assamsi/\zmdvsequ¢®5@usmgmdﬂ)1 tecBnigBes m@sﬁmém@eﬁgnn g a0 17)

25 6.3@ HMBTYR til;) (ot Proicd B Immunology, Wiley, Media, PA (2001). The deduced

amino acid sequences are shown in Figs. 7A and 7B.

Amino acid sequences of the heavy chain CDRs of high affinity =
binders 6.8G6, 6.1A8, 6.2B1, 6.3G9 and 6.2A1 and of nonblocker 6.2G2 are (\ )

10  compared as follows (dashes indicate gaps).

CDR1
6.8G6 SYTFTDYAMH (SEQ ID NO:1)
6.1A8 SYTFTDYTMH (SEQ ID NO:2)
15 6.2B1 GFTFSRYVMS (SEQ ID NO:3)
6.3G9 GFTFSRYVMS (SEQ ID NO:3)
6.2A1 GYDFNNDLIE (SEQ ID NO:49)
6.2G2 GYAFTNYLIE (SEQ ID NO:50)
CDR2 .
20 6.8G6 VISTYYGNTNYNQKFKG (SEQ ID NO:4) ()
6.1A8 VIDTYYGKTNYNQKFEG (SEQ ID NO:46)
6.2B1 SISSG-GSTYYPDSVKG (SEQ ID NO:5)
6.3G9 SISSG-GRMYYPDTVKG (SEQ ID NO:6)
6.2A1 VINPGSGRTNYNEKFKG (SEQ ID NO:51)
25 6.2G2 VISPGSGIINYNEKFKG (SEQ ID NO:52)
CDR3 ’
6.8G6 GGLRRGDRPSLRYAMDY (SEQ ID NO:7)
6.1A8 GGFRRGDRPSLRYAMDS (SEQ ID NO:47)
6.2B1 GAIYDG----- YYVFAY (SEQ ID NO:8)
30 6.3G9 GSIYDG----- YYVEPY (SEQ ID NO:9)
6.2A1 IYYGPH--~~- SYAMDY (SEQ ID NO:53)
6.2G2 ID-YSG----- PYAVDD (SEQ ID NO:54)



6. 2A1 QQHYA PWI (SEQ I D NO 59) 6.2& QHHYGVPWI (SEQ I D NO: 60) As shown in
. Figs.. 7A and 7B, the mAbs that fall into the divalent 30 ca1t:1i ﬁ@ﬂi endent
class (e.g., 6.1A8 and 6.836) seemto contain very simlar am id
sequences W ohiae0i3he CDRs, while the dival ent cati on-i ndepereesisaw¥as
(e.g., 6.2B1 and 6.3®3) contain anoth@s set of notifs in their CDRs. 13 SEP
2006 WO 03/100033 PCT/US03108u48 34 The potency and specificity of
anti-9%6 nonocl onal antibodies may be governed by subtly different am no
acid residues. In the case of 6.1AS and 6.8G5, the am no acid sequences of
the variable domains are very simlar, containing 10 am no acid

di fferences in the heavy @hS8EQ IDKNOe thef“Rihhbhldiace (theaorifir resitis)andiaateds 11
amno acid differences in the |ight chain. Yet_.these antibodies have a
roughl y 100- f ol tabitas Bibiset o polym: m and; G3n;bg, {pr exBRleshPs. The anino acid
di fferences are di sper sed Ji04aHAMIuhlR of fid it EndlR R ofthest Mur high

pol ypepti de chains and these residues may function alone or synergistically
w th residues affinith®imdereamdufinonbibcken 6.20:2 dre eompirad as falloafsf ect t he pot ency
of the ~.. ~ 10 antibodies. In the heavy chain, seven residues are |ocated
such that they are likely to be in close proximty to, or play an active
role in binding to, a;,#6. An RGD notif iéDﬁq)und in a nunber of
integrin-binding proteins (ligands). ThiS notif has been shown to nediate
their interaction w eh8Gategri ns byRAHDECETES-TAUMEC EEQ TheNDi: hd) ng pocket
on the integrin. Becausa RG itself_is fairl¥ 15 com?Dn armnﬁ

in{é‘gri n- bi ndi ng pro?eil 8 flanki ng@@gf’}fﬁéé otPiiHe (PRE AbtNP: At play a
rote in conf@erring bigndigRg specific e_Ln ri i ganfol raction.
In 6.1A8 afn(g 6. 8G5, lsoggl‘ﬂsuch fl ankF%gs%;gg?gue igﬁgt (gggi ??oﬁolg%?i n the
heavy chain, wthin6CBR3. This am BAN&8VASEesrdUbYf (8BRS IDhBORMD) notif and

may be located at the_site of antigen [tion, ntrihutin o bi ndi ng
pot ency and speci fi c?tﬁ.ﬁaZO Q her dg%ﬁgﬁgﬁfg{} Si dues?%a@hil'rﬁ {%hegggima heavy
chain CDRs of 6.1A8gapd26.8G5 i ncl yfleoit@PEVAt posi ggggslg%b@&);
positions 52, 57, and 65 (CDR2); and position 115 ( ). Anot her

difference in the heavy chain lies at pdsPR2on 4 in framework 1, which is
near the N-fermnus. Thi,s residue ig. p I.C y | I ographi ¢ nodel s
to fold close to thescgég of the an??‘*fb g‘géakggﬂaggpﬁéyiég an inportant role
in x(36 binding. Thegthpge renmai ni ngadif tsr egpesIhekveen) 6. 1A8

6.2B1 STSNLAS (SEQ ID NO:14)
- 6.3G9 STSNLAS (SEQ ID NO:14)
6.2A1 SASYRYT (SEQ ID NO:57)
N 20 6.2G2 SASYQYT (SEQ ID NO:58)
C DR3
6.8G6 QHNWEIPFT (SEQ ID NO:15)
6.1A8 QHSWEIPYT {SEQ ID NO:16)
6.2B1 HQWSSYPPT (SEQ ID NO:17)
25 6.3G9 HOWSTYPPT (SEQ ID NO:18)
6.2A1 QQHYGIPWT (SEQ ID NO:59)
6.2G2 QHHYGVPWT (SEQ ID NO:60)

As shown in Figs. 7A and 7B, the mAbs that fall into the divalent
30  cation-dependent class (e.g., 6.1A8 and 6.8G6) seem to contain very similar amino
acid sequences within the CDRs, while the divalent cation-independent mAbs
(e.g., 6.2B1 and 6.3G9) contain another set of motifs in their CDRs.



and 6.8 are conservative differences at positions 20 (framework 1), 44
(framework 2) and 82 (franmework 3). The am no acid sequences of the
cation-independent antibodies are also highly honol ogous. They can be
divided into two classes: those that conpete 30 with the RAD &PntlBi ni ng
anti body 6Ye@¥1gwik., 6.2B1, 6.3@9, 7.10H2, 7.9H5, 7.1C5, Pctdsusend
7.4A3); and those that do not (i.e., G42A1, 6.2B10 and 6.4B4). The

6. 8G6- conpet.ing class contains a FXY notif in CDR3 of the heavy chain, 13
SEP 2006 WD 11311011033 PCT/ US03108048 35 whereas the nonconpeting class
does not. This difference Pigasics ahd gtyfo naP&Hi f
nmedi ati ng cation-i ndependent "bi nd| ng ?%ec;Aog %Egtéjlb?? o%g?fc;d th t$bs%mes by
FXY- cont ai ni ng dllems'embdbmsuhhddléfsreptmelolajzlchleﬂdud:so Inthecgaist offs1 A8 aad, 06

that is overlap th, yet,distinct rom RGD- bi ndi ng pocket .
Ant i bodi es 6. ZBfgé@géﬁ%ar@‘W'ddﬁqﬂmce% %W%?ﬁef"%ﬁmgl@é poor aj 36
bl ockers. They Vgh@inigd 9WEmifd é&d@ %&n&éﬁn@%%avg H@hgﬂeeko whidH 48N and

define yet another epitope to ant| - a | nd.
| nt erestingl y, tdopservative] anshal 1 mmmlaudwlﬁ‘erﬂmes i tHediphs cliain.t Yiet these

cation-independent. c but does ain the RGD sequence, W th
other cation-ind® Bﬂé}% avmguaﬁnlﬁﬁﬁ@& fRIncs AR peBAY in ’W@ot?éfad’ﬁg;ht"o t he
cation- depe“de“tanﬁhéﬁéxd difFPLRAES fre did] rQeHgﬁ}hugﬂbﬁ't e%%ﬁ'z!ﬁl@%lg%s%f?}@ s

hi ghl y honol ogous to the cati on- |nd epende omal n bi ndi ng anti body

6. 2B 10. The heqmjzypeb‘admclmﬁns?ana(ﬂiese sesidugomagifandtian alone oatymereisticddpevitent
antibodies in ., Yet [ts CDR2, and CDR3 are simlar to_those of the
cati-on- dependentre%ﬂ‘éf'ésc’n Hﬁ?@%ﬁ?ﬁ?v&b?ﬂmﬁkﬁgﬁa& srathepotensyof thee CcDRs ({

(o) W%

confer specip C'ahﬁb&&ie@“lg hu halg%]ég%ﬁﬁ Seﬁfag Eéé:%‘l'&?ﬁ dasubHf t{hQ? %}f

t he heavy chain, presumabl egree o vari a
this part of thebamclbsejymximitjmbrplhymwivecréletlhbﬁﬂmgatb;mﬁs dependent and
seven out of nine cation-j ngegfnde { antjbodies co tal n xégchain CDR3

sequences that are likely mptibis fp taa‘H’cml?f'éP integrig-bmeine PEIEIHS t i on.
> , 0 cog!
o 7T B AR S S 3 BT it

heavy chain unction in a sim ,
and confer bi nd|dn;cﬂjrf:ontadty'{gstbebfmﬂingimykdmn the MEgrinT Becalso RE&GT3 égel € iscfairly
observations and i nferences. nade therefrom provide a_ basis.for rat.ional

desi gn of spéci foORMRN MABRBINCETNdndIRg RRteiRs, dlanig armidies ovide g moghmust
speci fic bindi ng,pf PRAE il Eshferring binding specificity to the integrin-ligand interaction. In

6.1A8 and 6.8G6, one such flanking residue is at position 101 in the heavy chain,
within CDR3. This amino acid residue flanks the RGD motif and may be located
at the site of antigen recognition, contributing to binding potency and specificity.
20 Other different residues within the same heavy chain CDRs of
6.1A8 and 6.8G6 include those at positions 33 (CDR1); positions 52, 57, and 65
(CDR2); and position 115 (CDR3). Another difference in the heavy chain lies at

' position 4 in framework 1, which is near the N-terminus. This residue is predicted

by crystallographic models to fold close to the CDRs of the antibody and may play
25  an important role in o3 binding. The three remaining differences between 6.1A8

and 6.8G6 are conservative differences at positions 20 (framework 1), 44

(framework 2) and 82 (framework 3).

The amino acid sequences of the cation-independent antibodies are

also highly homologous. They can be divided into two classes: those that compete
30  with the RGD-containing antibody 6.8G6 (i.e., 6.2B1, 6.3G9, 7.10H2, 7.9H35,

7.1C5, 7.1G10, and 7.4A3); and those that do not (i.e., 6.2A1, 6.2B10 and 6.4B4).

The 6.8G6-competing class contains a FXY motif in CDR3 of the heavy chain,



Exanpl e 10: Diagnostic antibodi es Anti bodies that can detect afl6

. expression in paraffin-enbedded tissue sections or other tiTS:]sg@ ﬁ]ﬁgpl es
may be useful as diagnostics. These diagnostic tools can be ‘used , e.g.,

det ect upFe@dMewdd aVo6 in tissue sections for 30 such ipdiesiinnsg as

cancer or fibrosis. In order to ident¥fy anti bodies that detect a,./36 in

paraffin-enbedded tissues, we first screened a panel of antibodies for

binding to HPLC-purified $36 13 SEP 2006 WD 03/10(1033 PCT/ US03/ 08048 36

subuni t. Anti bagieffs MY fodcthpdlingltlfs Joditvt! ThIsQlifféréde)sub @GaARMENhOEXIY near
peptide epitopes, and were therefore expected to have a greater |ikelihood

for success i nmoydisinipontaphioemgdiating satinasindegiendém dindingitarafd. shiddigenallybuni t
was carried out,.usi an. ELI SA format ,identical,.tp that.descri for
Teasur i ng. & 06UH koG e mERLEes o ERete ARbA R At RpLORSe st
rather than the_v@ria@gﬁfgam,ryet_dimbﬁbhgﬁfé RGD-Bih@np padi@t. Waliktidsy. sp @t hod,
a nunber of Fusion anti bodi es capable of binding" both the purified %6
protei n and t hendp6dBridechod gonsaib aniFX Yvmosif ankkbareipbpea.Ss BloekerT.abhey werei nfr a,

where the prefix "6, " .in the ng_na s .omt 10, Tahl e 5. Antj body
Bindi ng o pur FHTENLngI0 §F o Trepraih ke eiHan AR SRSt ARET SPHAGG © o

avfi 6 Bindi ng 4MidiRint-,BYahtfbosi s Bfds Wfb‘sﬁinglgﬁﬁe i‘hoﬁoél&?‘al‘antibdd?' 6.3AF + I|EL
+ + 1E6 + + 11110 +/- - 2A1 + + 2A10 - - 2B8 - - 2B10 + - 2C4 + + 2C7 +
+ 2E5 + + 2(Belongs to the cation-independent class but does not contain the RGD sequence, as

C with other cation-independent mAbs.

: 10 Monoclonal antibody 7.7GS5 belongs to the cation-dependent class.
However, the light chain sequence of 7.7GS5 is highly homologous to the cation-
independent, I-domain binding antibody 6.2B10. The heavy chain of 7.7GS5 is also
similar to cation-independent antibodies in CDR1. Yetits CDR2 and CDR3 are
more similar to those of the cation-dependent class. This observation suggests that

15  specific CDRs confer specificity to an antibody. This is particularly true for CDR3
of the heavy chain, presumably due to the high deégree of variability within this part
~. of the antibody. In fact, two out of three cation-dependent and seven out of nine
% cation-independent antibodies contain heavy chain CDR3 sequences that are likely
= t0 play an important role in &, 35 recognition. Of note, 7.7G5 lacks an RGD motif
‘; 20  but contains an XGD motif in its heavy chain CDR2. This XGD motif may
function in a similar fashion to RGD and confer binding affinity/specificity to
7.7Gs. |
The above sequence observations and inferences made therefrom
provide a basis for rational design of specific variable region amino acid sequences
25  that confer specific binding properties.

Example 10: Diagnostic antibodies

Antibodies that can detect o, 3¢ expression in paraffin-embedded
tissue sections or other tissue samples may be useful as diagnostics. These
diagnostic tools can be used to, e.g., detect upregulated (35 in tissue sections for

30  such indications as cancer or fibrosis. '
In order to identify antibodies that detect &3¢ in paraffin-embedded

tissues, we first screened a panel of antibodies for binding to HPLC-purified 3¢



3A6 + - 3131 + - 3B2 + + 3Bl1 + + 3C2 + + 305 + - 3D10 + + 3F1 + - 3G3

- - 3G +- 3@ + - 3112 + 3HI1 + - 4A4 +/- + 13 SEP 2006 WD 03/ 100033

PCT/ US03/ 08048 37 Clone nane Binding to av$6 Binding to HPLC.i- gurified #6
subunit 4B2 + 4B4 + - AB10 + - 4D2 + - 4EA + + 4G3 + - 4cA 4 3BP gky + +
4H12 + - 5%0‘5/190(536 + + 5% + + - - 5138 5@ + + SG].O +PtT/U503/08"48 .

36

subunit. Antibodies which bind this subunit are likely recognizing linear peptide
epitopes, and were therefore expected to have a greater likelihood for success in
paraffin-embedded tissues. Binding to purified s subunit was carried out using an
ELISA format identical to that described for measuring o3 binding (supra),

5  except with the purified S integrin, rather than the 0,36 protein; immobilized on
the plate. Using this method, a number of Fusion 6 antibodies capable of binding
both the purified a8 protein and the purified ¢ subunit were identified. See
Table 5, infra, where the prefix “6.” in the clone names is omitted. |

()

10 Table5 Antibody Binding to Purified .8 or Purified 85 Subunit

Clone name Binding to av6 Binding to HPLC-
purified 86 subunit
' -6

1A1
1A8
1A11
1E1
1E6
1H10 +/- -
2A1 + +
2A10 - -
2B8
2B10
2C4
2C7
2E5
2(33
A6
3B1
3B2
3B11
3C2
3D5
3D10
3F1
3G3
3G5
3G9
3H2
3H11
4A4

+ + + + +
+ + + ¢

+ ()
+

RN TT T TE  E E  A

+ o+ 4+
]

¥
+



SH3 + + 6B1 + + 635 + + 6C4 + - 6D12 + + 6E6 + - 6E1O + - 6G3 +1- - 7C7
+.+ 7E5 + - 7F8 + - 834 + + 8G + - 935 + + 937 + + 939+-EP9ﬁ11J + -
op11 + + 9E12 + + 9F5 + + 9F7 9GlL + 9H1l1 + - 10A2 + - 1UA§ +f= 10A4
+ - 10A8 +wol@n8ki332006 WO 9 311 0110 3 3 PCT/ US03/ 08048 p}ql%&]ﬁugarre
Binding to avf6 Binding to HPLC purifged 06 subunit 10A9 + i -
10D3 + -

Clone name Binding to avf6 Binding to HPLC-
purified 86 subunit

4B2
4B4
4B10
4D2
4E4
4G3
4G4
| 4H4
4H12
(‘ 5A2
5B6
5D6
5D8
5G9
5G10
5H3
6B1
6B5
6C4
6D12
6E6
6E10
6G3
7C7
C 7E5
7F8
8B4
8G6
9B5
9B7
9B9
9B10
9D11
9E12
9F5
9F7
9G1
9H11
10A2
10A3
10A4
10A8

+ 4+ + ++ ++F+++ o+
SRR Ik IR R T + 4+ 4

+ 4+ + + 4+ 4
+

T
]

F A+ A+
+ +

+ o+ o+
]

+ + &
| I B |




10DI1 + - 10E4 + + 10F1 + - 10F12 + - 10GlL + 10& - - 10H11 + + |A7 + -

1D6 + - 1D9 + - 1F6 + - 2B1 + - 2D9 + + 2@ + + 3D9 + + 3E5I-SEP 200612 + -.
4E6 + + 4G5 + - 5A3 + - 5B3 + - 5B8 + + 5B9 + - 5F7 + - 6Cl0 + + 6D8 + -
6F4 + - 6M00Y000F¥Hs + + 6HO + - 7A53;- + 7All + - 7E6 + RCT/DSB/os0sk TH3 +

Clone name Binding to avf6 Binding to HPLC-
‘ purified $6 subunit

10A9
10B10
10D3
10D11
10E4
10F1
10F12
10G1
10G2
10H11
1A7
1D6
1D9
1F6
2B1
2D9
2G2
3D9
3ES
4C12
4E6
4G5
5A3
5B3
5B8
5B9%
5F7
6C10
6D8
6F4
6G9.
6HS8
6H9
TAS
7A11
7E6
7G9
7H3
9A2
9A3
9A4 - ' -
9A9

o+ + o+
+

T T T Tk T T T S S S S S R S S SO S
R e L I S T R B '

+

+
]



9A2 - - 9A3 + + 9A4 - - 9A9 + 13 SEP 26D6 WO 031100033 PCTI US03108048 39

- Gl one name Binding to av$6 Binding to HPLC purified $6 subunllathPQIQ@ﬁ - 903
- - 9E4 - - OF1 + - OF12 - - 9GI1 - - 10BS + - 10B7 + 10B9 +/- - OC5 +/ -
- | OC7 +/WOo03N@gms +/- - 10E12 +/- - 10F7 - - As shown above'r/usmms

anti bodi es bound to purified f6 subuni¥®. They wll have a high |ikelihood
to bind to denatured a. 436 and thus can be useful in detecting a.$6 in
par af fi n-enbedded tissue sections. Qther antibodies bound to 5 sol uble

a,.$6 but not the 06| fubndmame BOt hB]mﬁ?t@&vgntl boobmuwe{oq{pg@d tp stain

denatured paraffi n-enbedded $6-transfe W80 c urﬁ"eﬁ’lﬂiéﬁ% sf ected
parent cells, and t
par af fi n-enbedded tifs s or cells, the sanple slides were first

de-paraffinized by ijn®bation in the fokl ow ng solutions:- (1) Xylene, 5
mn, 10 twce; (2) lm)%ethanol -2 mn. twice; (3) 95% et hanol, 2 mn,
twice;, (4) 50% ethanodg) 2 min, once; angd (5) distilled water, 2 mi, once.
The slides were then %%]Wcubat ed in a solution consisti ng of 200 ml| of
met hanol and 3 m of HZQ2 for 15 min to bl ock endogenous per oxi dase.
The slides were rinsg¥thice in PBS for-2

10B5 + .

10B7 + .

10B9 +- -

'C- 10C5 +/- .
: 10C7 +/- -
10D6 +- -

10E12 +- -

10F7 - -

As shown above, some antibodies bound to purified S¢ subunit.
They will have a high likelihood to bind to denatured ¢35 and thus can be useful in
detecting 0.8 in paraffin-embedded tissue sections. Other antibodies bound to

5  soluble ayfs but not the 8 subunit. Both types of antibodies were used to stain

denatured paraffin-embedded Bs-transfected SW480 cells and untransfected parent
cells, and the data are shown in Table 6.

To stain paraffin-embedded tissues or cells, the sample slides were
first de-paraffinized by incubation in the following solutions: (1) Xylene, 5 min,

10  twice; (2) 100% ethanol, 2 min, twice; (3) 95% ethanol, 2 min, twice; (4) 50%
ethanol, 2 min, once; and (5) distilled water, 2 min, once. The slides were then
incubated in a solution consisting of 200 m] of methanol and 3 mi of 30% HO; for
15 min to block endogenous peroxidase. The slides were rinsed twice in PBS for 2
min each time. The paraffin sections on the slides were then unmasked with

15  pepsin (Zymed 00-3009) for 5 min at 37°C. The slides were rinsed again twice in
PBS for 2 min each time. Next, the slides were blocked with avidin and then
biotin (Vector SP-2001; Vector Laboratories, Burlingame, CA), 10 min each at
room temperature, with washing between each incubation as described above.
After the blocking solution was drained off the slides, the primary antibody

20 (hybridoma culture supernatant) diluted in PBS/0.1% BSA was applied to the
slides and incubated overnight at 4°C. |



mn each tinme. The paraffin sections on the slides were then unmasked with
15 pepsin (Zynmed 00-3009) for 5 mn at 37C. The slides were ripsed ah ain
twice in PBS for 2 min each tine. Next, the slides were bl ockg ZQ%

avi di n and™OHBA%B3 ot i n (Vector SP-2001; Vector Laboratori @& riBushscagane,
CA), 10 min each at room'tenperature,#wi th washi ng between each incubation
as descri bed above. After the blocking solution was drained off the
slides, the primary antibody 20 (hybridoma culture supernatant) diluted in
PBS/ 0. 1% BSA was appl i ed Thehbgt day) thd eidervebre rinstdah @B Sossatesiribitd abbvedC. 13
SEP 2006 WO 03/ 100033, PCTNSQ3108043 40 The next day, .the slides were
rinsed in PBS adegawhile.dbejavigipvkiotin pemplenhpeseragish painxidase splytipm(ABC

Fol Tovar i ofeabiaf Ha8IePaRe of Riltist " hlViprd FAPRIR ALV 20 UBBALcTiBEA o
of solution B ( Sx :56) antiP01 ¥E sé1ation<BL(1 815 ﬁ&ﬁZVec@cn%Tt Pﬁ-mogt, Hi@the iifREure

incubated for 30 mn at roomtenperature before use. During this tine, t he
slides were §ncwsainsubited fg@Ormmim & roqmy tempesatywe bafare vsan Puring this time, the

- bi | d. he Vi K
ol e O s e R P RS Ko i 2P R {efibetatiiy vttt mighse bty el "
Then the above- desigddy'fed0f)Beom ROV or KRWIRPD mﬁﬁl Adtdal Seritinl A8 sAALS were

i ncubated for 30 mn at roomtenperature. The slides 10 were rinsed again
as descri bed abthes rinFedtwichin BRH< mint each Yianet dhesitheid00}-descdibed ABC tfagbnB

in at room ¢ emier BRI to EiestigBeEnd Baled GE3T 1 Shao0r tgrBeirty %%'dead@\)z
drops of Buffer ﬁf@ﬁﬂfse@@hﬁh 120 Qeschb¥d ¥5dve: Thﬁ?fhe%qgstfhtéj{\?%ﬁ)r@h RAHSI@EK

solution, mx well; and"then add 2 drops of H202 Solu mx well. Then
the slides \Aereull_GfEABs(éd'—dmmmbmn@m@,twmreﬁppheﬂ torithre, slildexand inkhebapBiog Sgnal

005 M eod um bUAPHBNE EmBREREe oBAT Y mepde 2 flsPer el ob B Zpp!

the DAB Enhanci aaap'égkghr@ﬁs&ék SERABH SmixaREll; dhedCdaddrbEs yfmmom SdlutiG, er
for I mn to stopreaction. The sl l'ides weré then stained in Mayer's

Hemat oxylin (a migmesl; ambhhnnedd;idmp) of tikO4 Sefution, Thix w¢ll. dBenbe slades wermised
in running ter. for. 1 m.n d.then.s for t hat
t he hemat oxyfi n™f dUt éwa{%ﬁg g ﬁ%gemsﬂl e ?a??cr‘?glf%?’rlhnm ng
water for 1 m nspfd a6 EhIHATiasE @E?aﬁkﬁ%e@ﬁoﬁ’sﬁnfﬂﬂ M’L%duﬁx‘i‘giﬁﬁfb%ﬁatbfglﬁ b6, 95%

ethanol for 1 mn, twice; (2) 100% ethanol for 1 mn, tw ce; Xyl ene
for 2 min, twi der10Goineblst cp@sweuféen myﬁllﬂrlMBdirﬂlenmm@SehmdeéS lasqongs and
per mount .

-

then quickly rinse with water for 1 min to stop reaction. The slides were then
stained in Mayer’s Hematoxylin (a nuclear counterstain) for 1 min. The slides
20 were rinsed in running water for 1 min, and then submerged in PBS for 1 min so -
that the hematoxylin turned biune. The slides were then rinsed again in running ( )
water for 1 min and dehydrated and cleared as follows: submerge in (1) 95%
ethanol for 1 min, twice; (2) 100% ethanol for 1 min, twice; and (3) Xylene for 2
min, twice. Coverslips were then applied to the slides using permount.
25 The results suggested that Fusion 6 antibodies 1A1, 2C4, 3B2,
3B11, 5D6, 5G9, 5H3, 6D12, 7C7, 9B5, 9B7, 9D11, 9F5, 10E4, 10H11, 6HS, 7AS5,
7G9, 9A3, 2A1, 2ES, 4E4, 4H4, 8B4, 2G2, and 4ES6, all of which could bind to
purified Bs subunit (Table 5), indeed stained paraffin-embedded B¢-transfected
SW480 cells strongly, while not staining untransfected parent cells (Table 6).

30



25 The results suggested that Fusion 6 antibodies 1A, 2C4, 3B2, 3Bl1,

. 5D6, 5@, 5H3, 6D12, 7C7, .9B5, 9B7, 9D 1, 9F5, 10E4, ICHI, %48 7A5, (9,
OA3, 2Al1, 2E5, 4E4, 4H4, 8B4, 2&, and 4E6, all of which coul d3bf lﬁﬂﬂﬁto
purified OBO93MUWNIX (Table 5), indeed stained paraffin-enbpdg@disnsoss
06-transfected SWS80 cells strongly, #hile not staining untransfected
parent cells (Table 6). 30 13 SEP 2006 WO 03/100033 PCT/ US03/ 08048 41
Tabl e 6 Antibody Binding to Paraffin-Enrbedded SW80 Cells |D# C one nane

Bi nding to Binding t0Taﬁ\é@OAﬁﬁ:ibdg\M&Qnéto]?ﬂafﬁh*Embé’dd%&&W%@) (j}é’.ﬂsl t+ - 4
1E1 + - 5 1E6 ++ + 7 2A1 +++ 10 ?B10 -~"- 11.2C4 +++ - 3 2E5

+++ - 17 3B2 +++ - | 18 IBBl1 +iClong@mafifed - -BiddinpRe + + :mndﬁgto++ - 35 44
- - 36 4H4 +++ - 3D 5B6 + - 40 5D6 +++ - SWAEHBGH+ - 43 SEUB0 44 BH3 +++ -

46 6B5 ] AT P, -

1A8 + +

3 1A11 + -

4 1E1 + .

5 1E6 ++ +

7 2A1 +H+ -

10 2B10 - -

) 11 2C4 +H+ -

C 12 2C7 . i

13 2E5 +H -

17 3B2 ++ -

18 3B11. + .

25 3G9 - -

30 4B4 + +

33 4E4 +H+ .

35 4G4 - -

36 4H4 +H+ -

39 5B6 + .

40 5D6 +H+ -

42 - 5G9 +++ -

43 5G10 - -

44 5H3 ++ -

46 6B5 - -

C 48 6D12 +++ ]

52 7C7 ++ -

54 7F8 - -

55 8B4 +H+ -

56 8G6 - -

57 9B5 + -

. 1 .58 9B7 ++ -

61 9D11 + -

62 9E12 + -

63 9F5 + -

68 10A3 - -

75 10E4 +H -

80 10H11 ++ -

85 2B1 + +

87 2G2 +H+ -

91  4E6 +HH+ -

95 5B8 - -




48 6D12 +++ - 52 7C7 ++ 54 7F8 - - 55 8B4 +++ - 56 8G5 - - 57 9B5 ++ 58 9B7
++ - 61 9D11 ++ - 62 9E12 + - 63 9F5 ++ - 68 10A3 75 10E4 +$g - ?@ 10HLL ++ .
- 85 2Bl + + +++ - 91 4E6 +++ - 95 5B8 - 13 SEP 2006 ¥DI#81100033
PCT/ US03/ dﬁ@fé’"'“ﬁ%‘ | D# Clone name Binding to Binding to SPEBUAiMGHESWISO
98 6C10 + - 102 6H8 ++ - 104 7A5 ++ - 4207 7@ +++ - 110 9A3 -i--F - Exanple
11: Diagnosis of cancer av$6 is nornmally expressed at negligible to | ow

| evels in healthy adult tissues. However, a 136 expression is upregul ated

ininjury, fibrosips, ap# 5 camefe namee. emndm'gh@rras et Hihdind to! NVieSt. -
Der mat ol ogy 117: 67173 (2001) Brunton et @qopl asi a 5-226 (2001);
Agrez et al., Int. 3= ..m:. 81869+ d“%gggfsmu. etSS J.S%\y,i.foc ence
108: 2241- 2251 (19% Thus ﬁéﬁ)odl es that™ bind, specifically {to avs6

[

expressed on paraffin- ‘198bedded tHEsues can be+used in standard
I mmunohi st ochem sty ti@ahni ques 7Ag det ect a;+P6 expression for diagnosis of

107 7G9 4+ -
110 9A3 4+ .

Example 11: Diagnosis of cancer
0.3 is normally expressed at negligible to low levels in healthy
adult tissues. However, o, B85 expression is upregulated in injury, fibrosis, and -
5  cancer (see, e.g., Thomas et al. J. Invest. Dermatology 117:67-73 (2001); Brunton (""/)
et al., Neoplasia 3: 215-226 (2001); Agrez et al., Int. J. Cancer 81:90-97 (1999);
Breuss, J. Cell Science 108:2241-2251 (1995)). Thus, antibodies that bind
specifically to o 8s expressed on paraffin-embedded tissues can be used in standard
immunohistochemistry techniques to detect o8¢ expression for diagnosis of |
10 fibrosis, cancer and any other diseases in which &S is upregulated.
As described above, certain antibodies of the present invention bind
to HPL.C-purified 5 integrin and paraffin-embedded and fixed Be-transfected cells.
These antibodies were also shown to bind to representative squamous and breast

cancer tissues in immunostaining. See, e.g., Fig. 8, where monoclonal antibody

15 6.2A1 was used to show relative staining of paraffin-embedded breast and

N

squamous carcinomas. Thus, these new antibodies are useful as diagnostic tools.
Example 12: Effects of anti-owfs blocking mAbs in Alport mice
The collagen 4A3 (COL4A3) knockout (Alport) mice have been

established as an in vivo model for kidney fibrosis and used to test the therapeutic

20 effects of pharmacological agents (supra). We tested mAb 6.8G6 (cation-
dependent) and 6.3G9 (cation-independent) in Alport mice to determine if they
would inhibit the fibrosis normally observed in seven week old Alport mice. As
shown above, these two antibodies were found to inhibit oy binding to LAP and
to inhibit activation of TGF-8 in a bioassay. Antibody 1E6 was used as a negative

25  control.

| Three week old Alport mice were given intraperitoneal injections 3
times a week with one of the following antibodies: (1) 6.8G6, 4mg/kg (7 mice); (2)



10 fibrosis, cancer and any other diseases in which av[6 is upregul ated. As

.descri-bed above, certain antibodies of the present invention bind to

HPLC-purified 136 integrin and paraffin-enbedded and fi xed | 38-5EP 408f ect ed
cells. Theseanpibodi es were al so shown to bind to represgafgakimigggauanous
and breast cancer tissues in imunost#ining. See, e.g., Fig. 8, where
nonocl onal anti body 15 6. 2A1 was used to show rel ative staining of

par af fi n-enbedded breast and squanous carci nomas. Thus, these new

anti bodies are gsefbul (42810eY; tan@ (3)0dH6S 1 mgfReABRhRe)l 2rhefhjearidng vafre ant i - av
06 bl ocking mAbs in Alng%lr(%i( m ceyThefc)gll | agen ZfAC.% ( 4A3)_Jk_nockout (Al port)
m ce have been cadinapd fardledesks. The micawere thandsetrifiend, rudithely kidnpyorinevadd

used to test the therapeutic..20 effects .of r al ogi cal ents (suypra).
Ve Lested: mb 6. 866 (cat| BECUPEROGIES sehins BoRs TRy Bre e e Notmbrd
Al port mce to geherMditfeh ftainB@io det slobthihicle dofif, { nBAR@SFP nyIbIRLS Ad
observed in seven week old Alﬁort m ce. As shown above, thesé two

ant i bodi es \fer emhgixdeposition iin bidueyafibragis.b Wedfonnd & sighifieantriberense inrskridoilt
activation of TG-B in.a hioass nti bo | E6, was .used. as n tive 25
cont ro | Three BRI SBORS RYobin i and Bt RRpET eioeet tERBEY | ons 3
times a week W fbmaRe Albort McftRhled Wiflmabld. 8661bL6 3G01ds Sriid t49BiE&9 (7
mce); (2) 13 SEP 2006 " WO 11311 11110 3 3 PCTI US03/ 08046 ° 43 6. 3(9, 4 ng/ kg

(4 mice); and (1B¢atdE®ithllkg/ kg (6 nice). The injections were continued for
4 weeks. The mce were thgn sacrifjced, and.their Kidneys retri.eved..

Pa@f fin-enbedded secti onglgﬁf @4& @n&?g" i’/\g‘?téﬁ?&émé’g%% S 3508 Slyy0R, and
then stal neg t CigdRl BfenehiMBCAA iMdAFHSI REfoh of the Mpkiekichpy. THRbasts and S
matri x deposition in kidney fibrosis. found a significant decrease in

snoot h  nuscl e sigiifinangtyaiediaed smoothantscidhastinistasnisg int thakidnays of therddpdrar
regi ons of the kidne fr. A.pqri . -mce treated wi.th mAb % o
6.3@, as comamgﬁrﬁ%t%‘@&n%‘%{?’gé?ggmgtﬁsicE%Par?‘?é?sqegiti‘ﬁ %Hohﬁ%é%gﬁﬁtﬁﬁa dot
pl ot of snooth lﬂ&pl e actin staining 10 in the glomerular and interstitial
regions of the Alport Kidney. There was significantly reduced snooth

muscl e actin stExamplg 13nEffestivkngss of antiof s meAlld maweventing enilatezal wdtepdlt h 6. 8G6
and 6.339, 1&s cgbrpractish-inducetigsphioeclersisr ol | E6-treated mce. Exanple 13:
Ef fecti veness of anti- nti. mAbs in preventing unilateral ureteral

We used another mouse model for renal fibrotic progression to test

- the antifibrotic efficacy of 6.8G6 and 6.3G9. In this mouse model, a ureter of the

& animal is ligated, resulting in unilateral ureteral obstruction (UUQ). UUO causes
20 = progressive nephrosclerosis without near-term renal failure in mice because the
( | unobstructed kidney can maintain relatively normal renal function. While the
obstructed kidney undergoes rapid global fibrosis, the unobstructed kidney
undergoes adaptive hypertrophy.
This study quantitated morphometrically the impact of anti-o.Be
25  treatment on UUO-induced renal fibrosis. Male, 8-12 week old, viral antigen-free
| C57BL mice of 25.5+:0.2 g in weight (Jackson Laboratories, Bar Harbor, ME) were
used. The mice were allowed to accommodate for seven days prior to beginning
the study. The mice had ad libitum access to irradiated standard mouse chow and
sterile water throughout the accommodation and experimental period. Body
30  weight was measured at intervals as part of animal health monitoring. The results
showed that age-matched unoperated mice gained about 10% body weight over the

~ two-week study period. UUO mice lost about 9% body weight by day 2 but



15 obstruction-induced nephroscl erosis W used anot her nouse nodel for

renal fibrotic progression to test the antifibrotic efficacy of 6.8G and | |

6.3@. In this nmouse nodel, a ureter of the animal is |igatedl} SERSIEtI ng
in unil atewa osuneseral obstruction (UUO). WO causes 20 progcgasoys 04
nephroscl erosis without near-terns rengd failure in mce because t
unobstructed kidney can maintain relatively normal renal function. V\hi | e
the obstructed ki dney undergoes rapid gl obal fibrosis, the unobstructed
ki dney undergo i r

mor phonetri cal | t(%gﬂf}é acteao gﬂt@gwﬁ%l? 'bggagggggﬂ rrgra\vtpélﬁﬁt%%%elpﬁgﬁ?ed
renal fibrosis. obfareed ifreditciecdf thtrdpeutictahatnaenti gen-free C57BL mice of
25.50. 2 gin weight (Jacksqgn Laboratorjes, Bar Harbor, ME) were., used. The
mce were allowed to accorhfofducs repal fibeasissthedst “ﬁﬁ?rdVastaéeR}@@ll}ﬁPﬁoi?éed Yiga

study, The m ce hRde Aol AR ABRE L RuhinEALiAbed1 8030 dank gpyse chow and

sterile water throughou od. Body 30

wei ght was ngasuhesthesia. iTwetigte scchiivea-0 sidi hgatmfmlwdfepihédm ot ufstérg theThe
results showed that age-matched unoperated m ce gai ned about 10% bo%
Fght

wei ght over t he leviehef the dpwertneds ofhe k’é‘ﬂe)’,@B@)thﬁ ‘%,féter putbelrsnitholigatergs-
by dey 2'but YO, dag L1 RNl 5ER 0081 DT LEORIOPANR .. 41201 ¥

regai ned the | os at't

occurred irrespeglony hefanitisls aemldliowet i€ sdcoediion aTl@ealtlﬂQ?@cBaﬂcEglﬁénOOBf osi s,
the left ureter was aseptically isolated via a_ left-of-mdline Iaparotorry

under ket ani ne: y88/kg 5-AePupTORDiONGYiRgydailyon days Qrmad tlnddie groceduretwagtadapted

occl usive 640 si r I reter at the |evel of
| ower pole 3@ t#eﬁMcfgeqtaF Ei%’ {4’? ﬁr@fe?7 gg‘% @?Keen the ligatures. The
abdom nal wall was cl osed Metrﬁncélwere\ﬂﬂmlvxd%utmtbqh@ﬂﬂlowmgs%kd)ngx@h 3ed with
4-0 nyl on. Themwuww_a_hﬁmg_paﬁﬁd_gwen

0.05 ng/kg s.c. buprenorphine tw y on days O ure
was adapted 10 fE&MHPVE et al ., c;[rz{g tx%l%ht{ 53 (4): 937%%4&?{gg§)ﬁTh m ce
wer e then divid

(mg/ kg, i.p.) n* 1 6. 5%36((caﬂidnﬂepdmimnamnuvﬁxlmAbh RAMAD) 4 9 2 6.3

(cation- | ndependen'E2 ant@f(?&cat?on%%pendent a%tl-a‘,%?m(.‘{]egai i ve Control msAb) 4 10
3 1E6 (negative Control mAb) 4 10
4 PBS Vehicle Control (100 ul)
5 Unoperated, Untreated Control -- 8
*Number of animals.

- .

All animals except those in Group 5 were dosed twice weekly beginning on the
15  day before surgery.

The animals were then euthanized with carbon dioxide at day 10
after ligation and dissected. In UUO mice, the renal pelvis and ureter were
markedly swollen and fluid-filled above the obstructing ligature. The degree of
swelling and extent of remaining renal tissue mass varied among treatment groups.

20 Group 2 showed about half as much swelling as negative controi groups. Ligated
kidneys were pale in color. Contralateral kidneys were bright red and enlarged by
about one third. .

Next, both kidneys (left ligated, right unligated) of the animals were

removed and halved transversely through the center of the renal pelvis. One half

25  of each kidney was placed in 10% neutral buffered formalin for fixed-tissue



4 PBS Vehicle Control (100 1) 8 5 Unoperated, Untreated Control -- 8
*Nunmber of aninmals. Al animls except those in Goup 5 were dosed tw ce
< weekly ‘begi nning on the 15 day before surgery. The ani mals re then

eut hani zed with carbon dioxide at day 10 after ligation an&‘ﬁﬁfgggﬂﬁt ed. In
UUO mi ce, WRBYHEHH pelvis and ureter were narkedly swol | mrrendosods
fluid-filled above the obstructing |idature. The degree of swelling and
extent of remaining renal tissue mass varied anong treatnent groups. 20

G oup 2 showed about half as nmuch swelling as negative control groups.

Li gated ki dneysgaintge Tihalother hal€ of edch kidiel wadsalaeedin k3% Rayssepislowaditght red
and enl arged by about one_third. Next, both kidneys (left ligated, right
unl i gated) of t308 swsrass frampawmohistpshapical fipiRARved transversely through the

center of the renal pelvi 3 : . ' ced in 10%
neut 1ol Cbuf fer ed for el | rFERE AR kankd o@ipBOupks hilmosiipa RO 000

PCT/ US03/ 08045 mfl&ﬁbrsbmtm'(mothmﬁsaé bﬁh?!’tﬁhfark@f ofAbAsiK] Bfgyes Wase Paptered | N
15% sucrose, followed by 30% sucrose, for inmmunohistochem cal staining.

For mal i n-f i Red usingrrigndgedizeddiehting cenditionsifod digitabenmpesal exppaie BHtBRALSISt S
(snooth nuscle acti flarqsi limae red 5 using
st andar di zed |i% ﬁx{ek{%f%rs%ﬁg?%r?ﬁ%%é%ahﬁré{?{lgcf dl(%arr%?rsz?‘n\ﬁg(%bzﬁfg%egso ttings,

corrected for hpakgicusiitldsabderial thb entiredeft Riddepécztios wetetalar flom chomges of
contiguous fields covering the entire left kidney section were taken from
each ani nal f ANIWYLRE quaRitadien. Snpot h muscl e actin was expressed as a

percent of total tissue abga M WeLliiLDG HEASHELA LLEL UP o ARsE Jog! uded

al cortical and medul |l ary t1ssué from € 'SECl1 on except rena

papi | | a. | nocongikhis tenmessurd fleldsatBdsenntinded 2E6ortival #d $RuAYWisdue from
significant reduction in fibrosis. Exanple 14: Effectiveness of anti-qv
bl ocki ng mAbs adbrasestion sxephieirenal papiled 15 Iung fibrosis in nice

maelfor 1ung fibrosts daoHaadohatbE B Rl ARRGTAR sORRR TS 1" O

significant reduction in fibrosis.

Example 14: Effectiveness of anti-awfs blocking mAbs against bleomycin-induced
15 lung fibrosis in mice

Bleomycin-induced lung fibrosis in mice has been established as an
-~ in vivo model for lung fibrosis and used to test the therapeutic effects of
=.pharmacological agents. Inflammation is normally evident 5-15 days following
20 bleomycin treatment. In 129 strain mice, the degree of pulmonary fibrosis
QV progressively increases for up to 60 days after bleomycin treatment. Matrix
accumulation usually becomes detectable around day 15. In this example, mAb
6.3G9 was injected intraperitoneally at a concentration of 4 mg/kg/dose into mice
with bleomycin-induced lung fibrosis starting at day 0 or day 15, three times
25 weekly. Lung fibrosis was induced at day 0 by administering a single intratracheal
dose of bleomycin at a concentration of 0.03 units/kg in 50 pl of sterile saline. The
animals were sacrificed at day 30 and the extent of lung fibrosis was assessed.
Antibody 1E6 was used as a negative control.
Lungs were harvested from each animal and hydroxyproline content
30 was measured as an index of lung collagen deposition, as described in Munger et
al., supra. Asshown in Fig. 154, treatment with 6.3G9 beginning at day 0
significantly inhibited the bleomycin-induced increase in lung hydroxyproline
content. Importantly, the 6.3G9 treatment was at least as effective when it began’
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phar macol ogi cal agents. Inflammuation is normally evident 5-15 days
follow ng 20 bl eonycin treatnent. In 129 strain mce, the degree of
pul nonary fibrosis progressively increases for up to 60 days13a tpern
bl eonmyci nwoestvovwesst . Matrix accunul ati on usually becones F ‘Hﬂp‘{'& ar ound
day 15. In this exanple, mAb 6.3& wag injected intraperi onea y at
concentration of 4 ng/kg/dose into mce wth bleonycin-induced | ung
fibrosis starting at day O or day 15, three tines 25 weekly. Lung fibrosis
was i nduced at t el ' q of

bl eomycin at a gg}\ﬁgent ration o@ d%@ﬁ%f@é?gﬂé&l Jﬁﬂ%&}uﬁ%ﬁ]‘g@gﬁnﬂgﬁsal I ne.

The ani mal s weakesbydeghn.ced at day 30 and the extent of Iung fibrosis was
assessed. Antibody 1E6 vvas used as a_negative control. Lungs were

harvest ed from each ani maWa#sp examiBed the sllers Oééﬁ@nﬁatl%@%@%é§@5@d as

I T

significantly |!ﬁbtd@sﬁmdnbhﬁndﬁdﬁﬂ%fﬁyﬁnhﬁiﬂé@ﬁbtdﬁﬁrp@@m&)ll(ﬁsin‘@éﬂ days). To
hydr oxyprol i ne content tglmﬂr@ortantly, the 6.3 treatnent was at |east as
S

ef fective when 9%@@&% antifwgly tpgngeits bodays aferthleemycin pdwinmigigations 15

T eady begun TR0 IR ik Benrveiel B 5 R BN BRRRRC G a
6.836, and thecoment! Ackowd b3 Fig. ucs@néatﬂﬁﬁtwnhlﬁmxgmﬂmlﬁmsu@@tantial

degrees of lung 5 fibrosis in an extended bl eor’%‘gl n-1nd fibrosis
protocol (lasti hgeog(ycu)a}pdycedfrbmﬁ@s tamnere than Flaredugtiomia hymdrowypryline @%Ittﬁﬁnt s

15 days aft Q day._15 ve d;e
at day 60 t 80 dorBRALE b SRPBRBHSR HE bR RN s A R 5 R
treatment with @is8GhRowédairénd @fald/proftdtion, bt thebd @gmsc‘dldlnbmh@ﬁsﬂaﬁsnbmosn s (a
nore than 70%reduction in hyrdroxyproline content rr 10 conpared to

ani mal s treat edsxmﬁcmee@g/d%ﬁ) and saline). Treatment with 6.3 |~ also
showed a trend toward pro

statistical signifi cancei'l ﬁrg?usic@c?othc %Ibﬁ%qes l iE gﬁ%ﬂ}‘g‘t g%‘?eeglﬁgrgeaﬁghdent

and cation-i ndeI&@Bﬁﬁﬁ&hﬁg\iﬂkbsw&xﬁe@hﬁgiﬂb%bmﬁhﬁméQ@ht@@dnihlm&uﬁyd?ﬁ osis in
mce treated with bl eonycin. 15 Furthernore, this intervention was

effective ev®n WHehemuore $uajnteertioneswas sffestiMoeven wheniaatibady treatment wasnathe
initial onset of Lat%d%ﬁﬁlsaﬁe%%n&'lﬁgl &I%GtO%brgSIL ation of alb in human

psoriasi s | esi of%
Example 15: Upregulation of o,B¢ in human psoriasis lesions

In order to determine whether a3 is involved in psoriasis, ayfs
expression was examined on lesional and nonlesional skin biopsies from five
20  psoriasis patients and four normal individuals. Using mAb 6.2A1 immunostaining, ( )
we found a significant increase in a.,¢ expression in psoriatic lesions, as compared o
to nonlesional skin from psoratic patients and normal controls. Thus, the
upregulation of o.Bs in psoriatic lesions suggests both diagnostic and therapeutic

implication for the use of anti-a,[¢ antibodies.

25 Example 16: Upregulation of o, in mouse and human liver with biliary duct
disease

As previously discussed, a.,¢ expression has been imi)iicated in
tissue injury. In this study, expression of o, was investigated in mouse and
human liver injured by biliary duct disease.

30 ~ Hepatic injury in mice was induced by ligation of the biliary duct.
See, e.g., George et al,, PNAS 96:12719-24 (1999); George ¢t al., Am J Pathol



In order to determ ne whether avli6 is involved in psoriasis, a%6

expressi on was exam ned on | esional and nonl esional skin biopsies fromfive
20 psoriasis patients and four normal individuals. Using mAb18.3EA1200b

| mmunost ai nin we found a significant increase in a,.(i6 expression in
psoriatic ‘V@é’%ﬁ’f%’ﬂ as conpared to nonlesional skin from pgorigghignpati ents
and normal controls. Thus, the upreguf’ation of a"p6 in psoriatic |esions
suggests both diagnostic and therapeutic inplication for the use of
anti-x136 anti bodies. 25 Exanple 16: Upresulation of a" lib in nouse and
human |iver w t 56 13-24 (2000t Usifig et56.263, we éotindukdtyexpicssion s£d, [ ;ava36
expression has been inplicated in tissue injury. In this study, expression
of avr6 was i nveignifigentbeleviatadag daysshd4 anddérfjohlqw/l@gbllmmd@@ liggtion.| i ary duct

di . 30 Hepatic inj ' ' d | i.gat i . th il
duct - seo. o 0. Georgo Srulrl: GB350 83 narlBl M Bl ARl L 7Y A
JPathol 13 SEP 2008c MhAHdGH033:BELMSARIOGUAE,, 28 detediicd 85 24 (2000).
Using mAb 6.2@&2, we found that expression of 046 was significantly

el evat ed at 5dayisniiundhdstachemisiryfusidgaie nA6.2GAr Elevatet ekpgasiowof aBswdsar | y,
human |iver sections frompatients with biliary duct_ _disease displayed
upr egul at ed expPs§ied forgramplexm liver saraplss ﬁPHijX‘b}/’eaS oldwalsvithsac®theni st ry

using. the mAb 6 I X ' . . r
vl e i T vttt £UG-Hantla 35 Ve bilmylt wii AP Bite BOATHUE LR,
a post-transpl a2 yéad oldansle ohith bitihry atviesib, aciut 21 yaiat elddnisie wathsdhrotiit biledua 22

year. old male with biliary atresia, and a 24 year old male with chronic
bié' duct obstPUFEUFHM. 10 In sum the new anti-a,.p6 antibodies are useful

di agnosti c @and t her apeut oal s for Jiver di seases. agple 17;

Upr egul ati ofl of in vari oufgcsﬁ%’rrg"r? D(?&'n%'r’%‘ﬁﬁ?@%?dﬁ% e ?E&ﬁicggg?g?tﬁcaﬂ%
expressed at negkiafélicRodl® fdrdivel 8ié@dses.i N heal thy adult tissues. A variety
of human tunor tissues was evaluated for a"06 15 expression using the

anti body 6. 2A1 Exainple hiddwegdatiomdf o Bel s varidue Humens eangersThe results showed
that a436 integrin expression wag .signifjcantly uprequl.ated in, seyeral
human epitheli al cancers%ﬁ@?ﬁlﬁ' 1S 1 Bﬁ@f%%@g@n@% g 19 Jpyy lexelsamg  \qs

teﬁgr essed especigihy adfitiEsHE A Yardly bPRufidPfiho? tishiddWas LviIARES fdr'y fRNY OF

15  expression using the antibody 6.2A1 and methods generally described herein. The

results showed that o, P integrin expression was significantly upregulated in
several human epithelial cancers. Notably, immunohistology showed that o.,f
was expressed especially prominently on the edges of tumor islands in many of the
N epithelial cancers. To further study expression of a.,B¢ in epithelial cancer cells,
C 20  Detroit 562 cells (pharynx carcinoma) and SCC-14 cells (tongue squamous cell
carcinoma) as well as SW4808; cells (supra) were stained with 6.3G9 and 6.4B4
and analyzed by flow cytometry.
The right side of Fig. 12 shows o.,Bs expression on the different
tumor cell lines as indicated by 6.3G9 binding in fluorescence activated cell sorting
25  (FACS). The solid peak represents 6.3G9 binding while the open peak represents
background binding of the secondary mAb alone. The line graph on the left side of
- Fig: 12 shows inhibition of the tumor cell lines’ binding to the LAP ligand by
increasing concentrations of 6.3G9 or 6.4B4. 6.4B4 was a significantly less potent
inhibitor of o, B¢ binding to LAP, compared to 6.3G9 (> 10-fold ICs, for Detroit
30 562,>30-fold ICsp for SW48086, and > 100-fold ICsp for SCC-14). This is
consistent with previous in vitro results indicating that 6.3G9 is a potent blocking
mAb and 6.4B4 is a weak blocking mAb. This data is also consistent with



epithelial cancers. To further study expression of al(36 in epithelial
cancer cells, C 20 Detroit 562 cells (pharynx carcinonma) and $§(§ }};} ﬂﬁgl-l S
(tongue squanous cell carcinoma) as well as SW80/36 cells (su Eau re
st ai ned wWROB!I®MEF and 6.4B4 and anal yzed by fl ow cyt onetryr/udibBessisght
side of Fig. 12 shows a"436 expressiod8on the different tunor cell lines
as indicated by 6.3@ binding in fluorescence activated cell sorting 25
(FACS). The solid peak represents 6.3@ binding while the open peak
represent s backgptigie fahibatongactivity o spdndeY Derhoxalognid mdtel (Flneany.aph on
the left side of ig. 12 shows inhjibition of the tunor cell |ines' binding
to the LAP |i galig. bygu'ahnmb@withgr%wgeﬂub@pn@ﬁwr cgll 3iges’drinding BnLAB byp4

was a significantly |l ess potent _inhibitor (36 bi,nding to. LAP
conpared to 6. 3(&° galltbgf'@l @‘RB%SB°M?@?9%$%G§§S%’2&Z“§q%‘(’ff-g]FB‘i ‘th&‘?ﬂ f or
SW80B6, and > : & 4 A ohfh) BiSle i64B | SibRitcaifiy 2sPr €Vi ous
in vitro resul t%c%?ﬁgl?écogﬁ ﬁg%&gfllg%&%l%idgtaz p%%?ent ‘ﬁ‘?gsf:i?‘ﬁg &N‘YA\E));aﬁd 6. 4B4
i s a weak blsockpaient iibitorvfex, fobiading teLa®. consi stent with 13 SEP 2006 WO
03/ 100033 PCT/ US03/ 118048 48 -negligible inhibitory activiiy of 6.4B4 in
the Detroit xe .?..g:L!.‘_'E' "_n.';,‘,-j‘ ar --;I‘ 2.0, block NE ANAQNINFG P =!u‘._3 XRNGMHL r 2] at | ve
inhibition of tmadel cell lines' binding to LAP by various anti-a,.06 mAbs.
Both 6.3@ and 6.8CG5 di splnayesbdefjoientdnimalsi@pi, hidd mipe aad tSCIDtgicéronsi st ent
with all previous data) while 6.4B4 was a significantly less 5 potent,

i nhi bitor of a4Bsplapigd %M@Qﬁm@kéﬁ?ﬂ%@é‘. Vebpistabliphed asia usghy gpvivo
bl ocking mARs i I EP"%,% Lent ;agtmal s )
(e.g., nude m clgloger%gy%%ﬂ})&m ce)eﬁ?%gékgﬁﬁgﬂvant%u nﬁttstcﬁf%f E'i'ér%lg? af t%’
have been est abWesidenl eba., rosef d3(4)1263+Aq2000); Bmdestt et ukj Bront BidseisT:c44:62

t herapeutic effects of anti-cancer agents (see, I{) Weer den et

al ., Prostate 4@3093))-2&hus;thebloduns %ﬁK&WOMCI%a??I%W\%%l heprpsept c44- 62
2002)). Thus, [ Jq - . i i :
vent ) on can’ pRVEuRRaH bR R RY 53 IR0 L) AP ORRR O g, Py Do

inhibit tunor gaeweibwthn It thiSexpeAtichtWaltestdtEtht @biliedof el the hywel psome of
the new a, (36 15 antibodies to inhibit tunor growth in athym c nude female
m ce transpliant adibadiehto inhibitdnmos growilim ghymictydaferode miot traplantes with i ne)
xenograft. 1o dg bl 5 nD8k! Slakyieh iR s6 T lmdlSiebofized 11 vitro in
' To do this, Detroit 562 cells (ATCC) were passed in vitro in
Minimum essential medium (Eagle) with 2 mM L—glutamine and Earle’s BSS

adjusted to contain 1.5 g/L sodium bicarbonate, 0.1 mM.nonesséntial amino acids,
20  and 1.0 mM sodium pyruvate, and 10% fetal bovine serum, without antibiotics. A
About 5X10° celis/0.2 ml media (without serum) were implanted subcutaneously ( )
into nude mice on the right flank. Three to four days later, tumor size
measurements were started and continued until the tumors were about 5 mm
(length) by 5 mm (width). The mice were randomized and injected
25  intraperitoneally with the test antibodies or control solutions on day 1, followed by
three injections weekly for a period of 33 days. The test antibodies and control
solutions were: (1) 6.3G9, 1 mg/kg, 10 mice; (2) 6.3G9, 4 mg/kg, 10 rhice; 3
6.3G9, 10 mg/kg, 10 mice; (4) 6.4B4, 1 mg/kg, 10 mice; (5) 6.4B4, 4 mg/kg, 10
mice; (6) 6.4B4, 10 mg/kg, 10 mice; and (7) vehicle control (PBS), 0.2 mU/per
30 mouse, 30 mice. In addition, cis-platinum was injected into 10 mice
subcutaneously at 2 mg/kg as a chemotherapeutical control. The cis-platinum
injections were done on day 1 and then every 2 days for a total of six treatments.

At the end of the 33 day period, animal weights and tumor sizes were measured,



M ni mrum essenti al nmedium (Eagle) with 2 nM L-gl utam ne and Earle's BSS
-adjusted to contain 1.5 g/L sodium bicarbonate, 0.1 mvi Egiﬁﬁp anm no
acids, 20 and 1.0 nmM sodi um pyi uvate, and 10% fetal bovi ne thout
anti bi ot i cWO 0RHEMB3 5X106 celIs/0.2 m rmedia (wi t hout ser umpcwarsss/idad ant ed
subcut aneously ( -j into nude mce om%he right flank. Three to four days
| ater, tunor size neasurenents were started and continued until the tunors
were about 5 nm (length) by 5 nun (width). The mice were random zed and
inj ected 25 i nt pgRekpieasienbisgssel bl itnfrnbhistolay; aibstnes anfi- @léwels sol utions
on day 1, followed by three injections weekly for a period of 33 days. The
t est antlbodlesnumﬂuﬁbntrol sol utions mere (1) 6. 369 1 nmg/ kg, 10 mce;

Eré) kg 3(138’ m'4crerg/ l(<g) é%&@@ ﬁt@ﬁ)ﬁﬁﬂgﬂ? WS? © lmlﬁéﬁd@m%gﬂﬁ ce;
and (7) vehicl e J eCt eﬁ&ﬁ%ﬂ&&n il /Iﬂﬁ{ora'gl H§t§ ﬁ.u%&r@h&@ed tlhﬂt lﬂgadut)é on,

ci s-platinum vva m ce subcutaneously at 2 ng/kg as
chenot her apeut i malb 6:&@9 reffiectivEheinbitited hahomrgrowth atjaichiee nencpatratihs nesten day 1

and then every 2 day r a total S| X trea At he end of the 33
day period, ani %%\ﬁé Eomt’ﬁfﬁgh%h‘g@‘&k g‘%@ﬁ? 1@“‘@8@2@@6 WO
03/ 100033 PCT/ U@Qé’./ Qgg48 49 a, pb expressi on assessed by I mmunohi st ol ogy,
and serum anti | evel s  neasured. | munohi stol ogi cal staining showed
that the inplant ed t unor besuns bladkingatipodizpinhitsied tan&cerowthyby 60-50%mmar

I ght data further showed that Dbl ocki ngb 5 mAb 6.3 effectively inhibited
t ufor growt h atﬂlg[tqeatteﬁrn@ge cByfoatestas Weaksbloeing anti-ry.y antibagy didmog Bliihst

ak bl OCkI{}P n@?ﬂ d|d not inhibit tunor growh (Fig. 14B). In sum
bl ocki ng anti bodl'es R |b|ted t unor growth by 40-50%in the treated m ce.
In contrast, a % 19'19%'%3%%’6dv1ﬂteﬁ lidstldnbody did not inhibit 10 tunor
gr ow h. Exarrpl e I body Tnternaltzation Antibodies that are
internalized by cell's of f Antibodiesthatrarampterhalized byrcels offer danridvaitagenfor cat i ons

h b h ti bodi hen b ted, with t
7 adi onct | ve. confFBAMUITBA! ARHGHoN, et e REBET ZGEHeS (e sHaBOLE BRLYS 1 or got

and i nhi bi t gr%hgatedc@m;ﬁfxufsehldfoacﬂmoﬂmohmaymo&h&%h S8 agdifd toPodi es to
be internalized was studied in SW80136 (supra) and SCC-1

15 selectively target and inhibit growth of cancer cells. The ablllty of anti-o,Pe
" antibodies to be internalized was studied in SW48086 (supra) and SCC-14 cells.

Cells were split 1:5 and plated onto 4-chambered glass slides for
_”;;_K_b_ovemight incubation at 37°C, 5% CQO,. The next day, mAbs 6.8G6, 6.1 A8, 6.3G9,
7.1C5, 6.4B4, 10D5, and 8B3 were diluted to a final concentration of 20 pg/mL.
( - 20 The mAbs or medium alone were added to appropriate wells. A time course of
internalization was run from 0 h to 48 h. Time points included were 0, 5, 10 and
30 min, and 1, 4, 24 and 48 h. A secondary antibody (anti-murine-Alexa 594) was
added as a negative control. Internalization was stopped at each time point by
removing the antibody and washing the cell layer with buffer. Wheat Germ
25  Agglutinin-Alexa-488 was added for 20 min at 18°C to stain the outer edge of the
cells with green fluorescence. After the cells were washed, Cytofix/Cjtoperm
solution was added for 20 min at 18°C to fix and permeabilize the cells. The cells
were washed again and the secondary anti-mouse-Alcxe 594 (red fluorescence)
was added for 20 min at 18°C to label the bound or internalized murine a.,Bs
30 antibody. The cells were then washed and fixed by addition of 2%
paraformaldehyde and examined by confocal microscopy. Images were then taken

with a Leitz Plan-Apochromatic 63x (1.32 numerical aperture, ail immersion)



Cells were split 1:5 and plated onto 4-chanbered gl ass slides for overnight
i ncubation at 37C, 5% CO. 2. The next day, mAbs 6. SG5, 6. 1A8; gpgﬁg, 7.-1C5;
6.4B4, 10D5, and 8B3 were diluted to a final concentration o# /m. 20
The mabs oYO W43 al one were added to appropriate wel|s. FCHusmogasrse of
internalization was run fromO h to 48 h. Tinme points included were 0, 5,
10 and 30 mn, and 1, 4, 24 and 48 h. A secondary anti body
(anti-rmurine-Al exa 594) was added as a negative control. Internalization
was stopped at obpetive (Iosicg) evithta hydigite owinn Each draartrepressntadasingis lopticait he
cell layer wwth buffer. Wheat Germ 25 Aggl utini n- Al exa-488 was added for 20
mn at 18C to Seetion from themiddleseglionef the gelisgbserved forinigmaliration pdesalbnce.

After the cell 8 L VepihL ' [ on was added for 20
mn at 18C to %P@ﬁéﬁ 'per2%3%%?%g%h%#éﬁ%%ﬁﬁgﬁ]qﬁghg%Pgs wer e washed again
and the secondary anti - nitigenafib&tion oddbbeéreed foreatiesdependdnt nalss @EGHBI for 20
mn at 18C to | abel ;the bound or internalized nurine a4a6 30 anti body. The

cel I's were fherfonainrgiligand misetigs)fpchant 866 and 0. 19%. Neintewalimtige e and
exam ned by co ] C I r ' Leitz

Pl an- Apochr OWH{L fbg&g@ﬂ}(r %%q}cﬁlgé%ernp%gﬁﬁg%ser cﬁra %,E'%gglt’ ahﬁ%ﬁ%@ %’%?Q'B SEP 2006
WO 03/100033 PCT/ USCB. g18048 50 objective (Leica) with a 2x digital zoom
Each frame represented a single optical section fromthe mddle section of
the cells observed for internalization under all conditions. There was no
stai ning observed in the nucleus. Internalization was observed for
cation-dependent mAbs (RGD- 5 containing |igand mnetics) such as 6.8G5 'zd
6. 1AS. No internalization was observed for cation-independent mAbs such—-as
6.3@, 7.1C5, and 6.4B4. j 51 What is Cainmed is: 1. A nonoclonal antibody
that (a) specifically binds to a, G36; and (b) inhibits the binding of a"
(36 to | atency associ ated peptide (LAP) with an 1 C50 val ue | ower than that
of antibody | OD5, wherein said nonoclonal antibody conprises the sane -
heavy and |ight- chain conplenentarity determ ning regions (CDRs) as an
anti body produced by a hybridoma selected fromthe group consisting of
hybri doma 6. 1A8 ( ATCC accessi on nunber PTA-3647), 6.3& (ATCC accession
nunber PTA-3649), 6.8G (ATCC accession nunber PTA-3645), 6.2B1 (ATCC
accession nunber PTA-3646), 7.1Gl0 (ATCC accession nunber PTA-3898), 7.7G5
(ATCC accession




nunber PTA-3899), and 7.1C5 (ATCC accession nunber PTA-3900). i ;g .
nmonocl onal anti body of claim1, wherein said antibody conpri se & s i
heavy and |ight chain conpl enentari t%/l determ ning regions (CDRs) as an
anti body produced by hybridonma 6.1A8 (ATCC accession nunber PTA-3647). 3.

The cl.onal. antibody of claim1, wherein said antibody conprises the
sarre”&g&ﬁyﬁﬁzﬂﬁi'—%ht chain corrpl ement arity determning regions (CDRs) as
Zm _?_E i body rOdlI'orgﬂ h%@ﬂ( 1£§11 Qil’q?g@glcc on nqu PTA- 6t4£ﬁ)e.
same Hég\?? at%ma 3SpQsitet B %Htﬁle é\ﬁ@rﬁna atégf. ¥y as
an anti aid seneelenphantipody pa@nﬁse@ tBes mwyae@eh@tcﬂhawmlewnmﬁ)
5. Théetmmngdnallona(@DB@h?S o autibridy produgk ﬂ:)mmh)simddrrmmelldgm yirerorthe igwaw t he
sane hewisying afi diybiiddrha 6 HaASN(ACKHOP laecwssib@mumpedBT &+ 3641), 63 GL GADOE {cCBRON as
an anhiuhbelyPPAGHAOR d6. BG6 (WINTE dlotdsion HiinHeATIA 36455 S OB INADEC HELsDNG46) .
6. Thﬁuﬂ@é}owmr@%;ﬁm l@WXAqu(pbéde@%lén nHhee PTASE8R) ant7dsodyTconcéssRn t he
same H&M PEAQd %)ggﬁdbﬁ ea% c%g%wégﬂmérﬁ%emow ng regions (CDRs) as

an anti bo pr odu 0 (ATCC actessi on nunber

PTA- 3898) . Tﬁ dﬁ%cl%ﬁﬁofﬁ’ltﬁ))a% 89@Mnﬂqd3(¥]}{%ielﬁ sy ﬁboér{y“é‘&ﬁtn“s Elh@' sARL hORAY

conprl,2¢%; ain_com ntgr de:;%a\ thnS (TE y, .PE@ m@q)
Lﬁ?r{)gﬁsl?—’ “?8@ C%i& ?fﬁ ?%&iy 01[| cl al m 1, Whi'l‘AEI n sai d ston

anti body c ri ses e S avy a ht cha Ierre arit

det er m-ni gg@ %DBH‘QHW%Q aﬁmanlp. gﬁ?léo%‘é‘ 3b90 H?i?ﬁ o NG ey

( ATCCa8¢d |013ﬁnnmméﬁmeﬁmegéeyrmlgmg‘memﬁt (CRRe) oF ap| aitibedy ripdiced byt he
bi ndi hybridemyedGP 14 Taht dcoerionavhbey PBS-3@9%i val ent  cati on- dependent 10.
The anti body of claim9, wherein the divalent cation is Ca2+, M2+ or M2+,
11. THe anflhbathnoolongl :aiti’mdy ofickainei In wieecibisaidi angibbéy wermprisdsaghandrmd beayyand
aV56 insd dighalchaih complemontaride detoteining Fegont 2(CTRS)ans an @tib36y anéddeed yoywhose

heavy h¢bhraddinLE8T6 EATTRddck iohah@ibd PTABF48YI ons (CDR) 1, 2 and 3 consi st
essentially of the sequences of SEQ ID NGs:1, 4 and 7, respectively, and

whose sl i ghtrhg %d&c%mﬁ%ﬂ?@@'cla\{mQOWe?ém %§1§%&1’b6&1}l’ Yol r1§GQQh§ S4HE 'Bgﬁfy of
SEQ | By, t ain cébm%@ﬂe&ént ﬂét@ﬁﬁﬁﬂn\ée e)élon% %ns ; Cﬁ?aﬂ

- ﬁﬁ‘%R g,whose
eavy a consi st
essenpg @EE sequeﬁ%%gggﬁﬁggky? 3 5 and 8 respectlvely, and
whose d | ghtrhCha' g SR bl BE Lot S0 Wedlin S3RCIEY YoRbrildiGns SHHERERS Of

SEQ | ng I 1ght cigzun complementarlty determmmg regions (CDRS) as an antibody produced by
hybridoma 7.1G10 (ATCC accession number PTA-3898).

7. The monoclonal antibody of claim 1, wherein said antibody comprises the same heavy
and light chain complementarity determining regions (CDRs) as an antibody produced by
hybridoma 7.7G5 (ATCC accession number PTA-3899).

8. The monoclonal antibody of claim 1, wherein said antibody comprises the same heavy
and light chain complementarity determining regions (CDRs) as an antibody produced by
hybridoma 7.1C5 (ATCC accession number PTA-3900).

9. The antibody of claim 1, wherein the binding between the antibody and a.,f¢ is divalent
cation-dependent.

10. The antibody of claim 9, wherein the divalent cation is Ca2+, Mg2+ or Mn2+,

11.  The antibody of claim 1, wherein the binding between the antibody and a,fs is divalent
cation-independent.



and 17, respectively. 14. An anti- u436 antibody whose heavy chain

conpl ementarity determning regions (CDOR) 1, 2 and 3 consist essentially
of the sequences of SEQ ID NGs:3, 6 agg 9, respectively, and ‘\WhGSé (i ght
chain CDRS optionally consist essentially of the sequences of SEQ I D

NGs: 12, 14 and 18, respectively. 15. An anti- 11v136 anti body whose heavy
chai n IQonpl senemti-ar i antided e whv s hegvy elgiio oempleiiitarify, de2eratining regnsi (€DR)
essentl, 2lahit 3abniifeessepditin 6Lthe 8¢quekéesldPSHOBITENOAA , andd 4 /respsiPeigt Andel y, and

whose hd3Bligkalh CDRS opRéddR2b Mstceegeﬁhﬁly S566 Hdughde¥ P KEQ® NERUENEES Of
SEQ | Bnhi95; A8pectidelyand 16, respectively. "16. An anti- a, 436 anti body whose

heavy chai h conpl errent arity determ ning regions (CDR) 1 2 and 3 conS| st
essent, aIIy of t he se wences of SEQ 1 D NOs

and igse ML e gaﬁ% R gk ?@Hﬁﬁ%%&lﬁv% iy ga?g@%‘?d? Uonces
of SE St eggentig © SPREPESIA i LeSORPtiYEly; whose
heavy ‘EIP%FF gé&%}%@@ﬁﬁapvw laépawﬁeﬁmga Heef ﬁge%@mfo fSEQINGsd lebhsi st
essentdng|l[7yregpectiiddysequences of SEQ I D NOs: 50, 52, and 54, respectively,
and whose light chain CDRs optionally consist essenti ally of the sequences
of SEQ4.D M3saiib,u,fdantibody GBose leape chdiv edryipleiBntafity detérminiay &S COROdy
conpri 52n@d3a dasvessdhtially ybthe 30 Rne@HE SEQ EQMDE ., Oindd Yespaetively, alEQ | D

NGS: l\%ho%@ 11 Hﬁkh@ﬂff@ﬁRs% t1orﬁ!1'l %Bﬁhst cBsenfidy Sihé E’&ﬁ%n@é@%@@ﬁﬁ ToN®sheayy chain
vari ablg lcgogﬁlé&u@?guence of § ID NO 19 and a |ight chain variable

domai n seque SEQ I D NO 37 20. An ant| - 11436 ant| body corrprl Si ng a
chai 1 Pari b Byt roany SR EE0E adfy Sl ol i body
corrprl 3 Or‘PBﬁ%FSEar'i‘é‘F‘ﬁ g éFﬂ‘@n %57 F‘n%m% TFEPCCWG

li ght ¥ gbfaﬁhaﬁbq?ERa@ﬁﬁwﬂgéau@ﬁ@ése@ﬂa i;E@j theysequenees of SEQAD N

ant i bowl 16oreppactively- a heavy chain variabl e domai n sequence of SEQ I D NO 23
and a light chain variable domai n sequence of SEQ ID NG 44. ,1 SEP 2006 53
23. Anléant i An anti-(o3s @mibbthp dhosoligary shaig c@nblemmaﬁtyadmemﬁmingbé@ommky
sequence i 35!5%1bt[éssdﬂ@aﬂjloﬂﬂ1@ séqueh8ditof GG ID Xaystabk e MamBi fespREvencdof SEQ
| D Noxf&l'%ose%ht AMiPODRs o?noﬁﬁNgc%H&th@&)(lnﬁlWﬂhé ‘séﬁeﬁccéﬁ??x%\g 'P@'Nti)é‘% isgbl e

domai n, Se@u or 26 and a lig riabl e domain
sequencg%gf%g@%ug%ym 42. 25. An anti - u 436 anti body conprising a heavy

gﬂ:: 2 ¥ a;: %%'PG d% @) ueﬁgge lg:}cavg IE)C '\g@entan%y determn%mg reglonsa(édlght
1

, 2 an c0n51st essentla the sequences of SEQ ID NOs:50, 52, and 54, respectively, and
whose light chain CDRs optionally consist essentially of the sequences of SEQ ID NOs:56, 58
and 60, respectively.

18.  Ananti- a,f6 antibody comprising a heavy chain variable domain sequence of any one of
SEQ ID NOs:19-36 and 61-62.

19.  An anti- o, antibody comprising a heavy chain variable domain sequence of SEQ ID
NO:19 and a light chain variable domain sequence of SEQ ID NO:37.

20.  An anti- ayfB¢ antibody comprising a heavy chain variable domain sequence of SEQ ID
NO:20 or 21, and a light chain variable domain sequence of SEQ ID NO:38.

21.  An anti- o,P¢ antibody comprising a heavy chain variable domain sequence of SEQ ID
NO:22 and a light chain variable domain sequence of SEQ ID NO:43.

22.  An anti- a,Bs antibody comprising a heavy chain variable domain sequence of SEQ ID
NO:23 and a light chain variable domain sequence of SEQ ID NO:44.



26. An anti- av. (36 antibody conprising a heavy chain variable d ma§ > 2006
sequence of SEQ ID NO:34 or 35, and li ght chain variable donatn S&guéence
of SEQ I D NO:40. 27. An anti- avR6 antibody conprising a heavy chai n
vari abl e domai n sequence of SEQ ID NO 36, and a light chain variabl e

domaiyy se
heavﬁﬁtﬁﬁi%& %rg M%é@fg{g@%%g% %} (5\181“ ET%QM?QQQFSE%I cha in
vari ab onali sequence o n antl - av(36 ant i body

conpr SI n a |n varJ abl.e |n se ce.of SE 2, and a
Ilghi %ﬁ‘?v ﬁ’mﬁg @Eﬁ%@ﬁ%" ) IR deaiaree of SISABR ! onal

anti D% t%&pa%é ‘ {1} YAr man sgayengs il YHRIPANP:4nhi bit the bi ndi ng
of av,(36 to latency associated peptide (LAP), wherein said nonocl onal

anti b?édy compiti-siels anhibodyneamprisiag y heavy ChalgrvmmlﬁaldnmamrqgmeemnnéSEQﬂD

det erMORA7NE8, roe 3P camsl a(1{PbRshaia yadabladémiio dyquencdeCEQ ByNCe3hybr i doma sel ect ed
fromthe group consisting of hybridoma 6.2A1 (ATCC accessi on nunber

PTA- 3896) mgmhmn ARIBBdPeAfpriify Fhe %ﬁ&ﬁ'v@ﬂaﬁlb‘ﬂ@ﬁ%mp-gﬁﬁéé%f SEQ4D The
anti W?QQJIBG AMd %cﬁ‘ﬁﬁ%ﬁh &E&n@lﬂtskaﬂﬂ:ﬂ& 'I?&A‘)e sane heavy and

l'ight c corrp ntarity eterm ning region as an anti body

prod 0 6 2A1 acce sion er PTA-3896) The
ke %’eﬁ ﬁ@gﬁf b P B gﬁﬁgﬁge@nmﬂ%ﬁef SEQUP and
i ght ér cHBAHP ?901&@%%6%%@ k “pRs) as an anti body

pr oduced (lxnhybrl doma 6. 2E5 (ATCC accession nunber PTA-3897). 33. A
conpo agt- odpBeansibodneproprisingaheayy chaidiverdalde damdinasegaensy 04SEQID i n a
nam‘rd‘ﬂO 6lcmﬂﬁ]1ghtr¢bamrvenabiedbmdmsaﬂuemng/ob&EQdDNOaﬁB’ns 1-32, and a
pharmaceutical Iy acceptable carrier. 34. The conposition of clai m 33, where
in the antApesy d,B; GebbagedRpkidifs Aheith@ixivaridile dbmainXequelite o€ SERAP ti on of

cl ai @%2, ¥heg ﬁgﬂt'&h&ﬁﬁ‘/aﬁ%lb EQﬂﬁm' s%qﬁen%élbf SpodpRgHdRNt antibody. 36. The use
of the conposition of claim33-for treating a subj ect havn ng or at risk of

havi a i.se €o aI tes on s t
onset%ﬁ RApiARsEal ﬂgjlg‘i@dth%bgmﬁ 3‘@%‘”‘& #ﬂe 9 g TR
huma %@ af%acwsocffﬁs B %%n S agognwrgse% s. 39.
The vy andli BCOWH Firkty, etf:qnyp@glrggmgs Ry 3aep aptib aﬂr?q‘ﬁ byiver
fibr @shsévrldnmanel cted figpoie groupreonsisfing efdwbrfema 4GA A Qs accspsien aumbeae,
wher d?TAﬁﬁ%)dmdélade@ma p2EHI(AJICE: accassionThenhes BTAE38972 m 36, wherein the
di sease is cancer. 42. The use of claim4l, wherein the cancer is
epi t bl i al TieamnaBsdy dilaiti s, wiRrdi tHelaatiBddilconvyiBeeing shiie heancald light cHagd |
skin, co‘ﬁﬁﬂé&h&‘ﬁ-ﬁnty A¥RhAThg ﬂéEﬁ)‘hy AOBRL) as an antibody produced by hybridoma 6.2A1

(ATCC accession number PTA-3896).

32.  The antibody of claim 30, wherein the antibody comprises the same heavy and light chain
complementarity determining regions (CDRs) as an antibody produced by hybridoma 6.2ES
(ATCC accession number PTA-3897).

33. A composition for preventing or treating a disease mediated by o,B¢ in a mammal,
comprising the antibody of any one of claims 1-32, and a pharmaceutically acceptable carrier.

34.  The composition of claim 33, where in the antibody is conjugated to a cytotoxic agent.
35.  The composition of claim 33, where in the antibody is a cation-dependent antibody.

36.  The use of the composition of claim 33-for treating a subject having or at risk of having a
disease mediated by o0,fs, use alleviates, or postpones the onset of, the disease.

37.  The use of claim 36, wherein the subject is a human.



| aryngeal , esophageal, lung, breast, kidney, or colorectal can§egr $E342m}§he
use of claim36, wherein the disease 4 Al port's Syndrone or fQiliary . -
atresia. 45. A nethod of detecting a,,Go in a tissue sanple froma mamml,
conprising contacting the tissue sanple with the antibody of ‘claim1 or

30. 488, Theneeidwidihi I, dihbtehbihe WRARIiS fibRRisant i body is selected fromthe
group consisting of 6. 2Al1 (ATCC accession nunber PTA3896) and 6. 2E5 (ATCC

accesghon 7 e f ' : 2GG ion
el AT g S O
PTA- 3698 9518 OO ¢ “hybri domm 6. 3G9 (ATCC accession number PTA-3649) .
50. A cell _of hybridoma 6.8G (ATCC accessjon nunber PTA-3645). < 51. A cell
of hyBPi doEe BseRt ClamApRhgrR iBRAURBEIABTA- 3646). 52. A cell of

hybri doma 6. 2A1 (ATCC accessi on nunber PTA-3896). 53. A cell of hybridoma
6. 2E541 ATCThaosegsilam 36 mhercirPtha dBease)is car4r. A cel | of hybridoma 7. 1G10

(ATCC accessi on nunber PTA-3898). 55. A cell of hybridoma 7. 7G5 (ATCC

accesapon MHEH&S of RIAmM3IA Whereidfhe chneld epdthelii Rincdema 7.1 C5 (ATCC accession
nunber PTA-3900). 57. An isolated nucleic acid conprising a codi ng sequence

o o0, A0 SE0 A BNGY: Pl Y TR, B0y, el o
NGs: 183?%‘%%6%%50%@5%%!’%’ B%agﬁbg@g%ﬁéf&gﬁff%g@f%onpri sing the sanme heavy

and |ight chain polypeptide  ,sequences as an antibody produced by hybridoma
6. 2B ﬂg- ( Aferusscfeddimoid, migtsan iy Aissaseds Alpagts SYFWéOTB%éfg‘ﬂla{Weé@rrposi tion of

claim33 in the preparation of a nedicanent for use in treating a disease
medi ated by methdd of détecteigni,Bainch tissee sdnh@v ifmtres maom g osinposég ¢contacting dte of |
the disieaatiple6ilith theentilswlyasf ctimilnord®, wherein the said subject is a human.
62. The use of the conposition of claim®60, wherein the disease is

{ 'Sb; 8% f . qRe m-EH%dQﬁ‘r?:la% 4t5[‘€rih&%{miﬁé ialéxﬂiw@ljgr% se&éc?éd‘?r@%thé’@%hﬁ eOndidiglorgr osi s
b e psig e BTt
0 38, O AR R T IR SES SR a0, The o o ol
R At of hybrdoma 63810 (ATCC accession asmbor PTA-S64E) o

49. A cell of hybridoma 6.3G9 (ATCC accession number PTA-3649).

50. A cell of hybridoma 6.8G6 (ATCC accession number PTA-3645).

51. A cell of hybridoma 6.2B1 (ATCC accession number PTA-3646).

52.  Acell of hybridoma 6.2A1 (ATCC accession number PTA-3896).

53.  Acell of hybridoma 6.2E5 (ATCC accession number PTA-3897).

54. A cell of hybridoma 7.1G10 (ATCC accession number PTA-3898).

55.  Acell of hybridoma 7.7G5 (ATCC accession number PTA-3899).

56. A cell of hybridoma 7.1 C5 (ATCC accession number PTA-3900).

57.  Anisolated nucleic acid comprising a coding sequence for any one of SEQ ID NOs:19-45
and 61-64.



67. The use of claim60, wherein the disease is Alport's Syndrome or
biliary atresia. " ta ‘SEP 200k

58.  Anisolated polypeptide comprising an amino acid sequence of any one of SEQ ID
NOs:19-45 and 61-64.

59. A monoclonal antibody comprising the same heavy and light chain polypeptide
sequences as an antibody produced by hybridoma 6.2B10 (ATCC accession numberPTA-3648).

60.  The use of the composition of claim 33 in the preparation of a medicament for use in
treating a disease mediated by ayBs, wherein said use alleviates, or postpones the onset of, the
disease.

61.  The use of claim 60, wherein the said subject is a human.

62.  The use of the composition of claim 60, wherein the disease is fibrosis.

63. The use of the composition of claim 62, wherein the fibrosis is scleroderma, scarring,
liver fibrosis, kidney fibrosis, or lung fibrosis.

64.  The use of claim 60, wherein the disease is psoriasis.
65. The use of claim 60, wherein the disease is cancer.

66.  The use of claim 65, wherein the cancer is oral, skin, cervical, ovarian, pharyngeal,
laryngeal, esophageal, lung, breast, kidney, or colorectal cancer.

67.  The use of claim 60, wherein the disease is Alport's Syndrome or biliary atresia.



