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CROSS- REFERENCES TO RELATED APPLI CATI ONS [0001] The present application

cl ai ms prworntiy108990US Provi si onal Application No. 61/ 30BCTAS2d1i1loess1debr uary
18, 2010, and US Provisional Application No. 61/428,814, filed Decenber

530, 2010, the disclosures of which are incorporated herein by reference in
their entireties. STATEMENT AS TO RI GHTS TO | NVENTI ONS MADE UNDER FEDERALLY
SPONSORED RESEARCH AND DEVELOPMENT 100021 This invention was nmade with
Gover nnment support under Grant No. HL63993, NS- 44155, U0l AI 075443 awar ded
by the National Institutes of Health. The Governnent has 10certain rights
in this invention. BACKGROUND OF THE | NVENTI ON [ 0003] The nultifunctional

cyt oki ne transform ﬁj?$ iﬂﬁfﬂﬁ?% Fiz | j roles in the
bi ol ogy of immne?ilgggg{’ e !%I_, epi r’g#% ) gﬁé; %elgglc}% cell's during
devel opnent and aduCROSSEEEFERENEES TEPRBLATADAAVELICRDNONS species. In
mammal s, these functions are nedi at ed 15bg three isoforns, TG--131, 2, and

3, whi 4900 o Ths prest@ePycaEep clagmeRTioriAY fo ¥ hPeyisianst dppkicatian Moasl/3¢1.149 t he
same ¢ r : [ %g{} t he sane
intr acZ#l%dullﬁégglfag}?g%gp?ﬁghggﬁh}%%{%%%ﬁm%ﬁ%?gﬁ% hgg??iﬁ:lg(?\grﬁ?ca r(i .€e.,
SMADs) 36,20 h@ rilccadisriosmads of iwhéch, ard/iieBipoditdN, heRliB Ky rdPE2ige iRtlmir dAfiRBles.si gnal i ng
effectors. The canonical TGF-13 signaling pathway, whereby TG--13 signaling
is propagated fromthe TGF-13 receptor apparatus 20 through phosphoryl ation

of cytopl asm ¢ SUACFENVIBNTCASTEOERIFHITSIROI DIV BM TIONSMNAZE UNDHRear
transl ocation of _the SMAD- 2/3/4 conpl ex, and bindiq&@to SMAD r esponse

el enents | ocat eJEW%%LBr%m%@RFQW%@HMQ Q)Fe LOPMENVed in the

fi brogegieR] r a3ROASEioN s ReAR ﬁﬂﬂ%d@ﬁhén?&%@ﬁ%ﬁb«% GhHANSHLIFIENS-, |
despite having simlar signaling partners, each isoform serves individual
bi ol ogidd &3S, U AIDEIY3 aprerded by thiuatianaingtiteiee € Healthn Bierfeiviegpnzent hasi ty to

TG%D”c@x%iﬁ%ﬁ@t}s%ﬁﬁs i%éniti\éﬁ.ti on nechani sm signaling intensity or duration,
or spatral afd/or tenporal distribution.

BACKGROUND OF THE INVENTION

[0003] The multifunctional cytokine transforming growth factor-f§ (TGF-3) plays major roles
in the biology of immune, endothelial, epithelial, and mesenchymal cells during development
and adult life in invertebrate and vertebrate species. In mammals, these functions are mediated

15 by three isoforms, TGF-$1, 2, and 3, which are each widely expressed. All three isoforms
interact with the same cell surface receptors (TGFBR2 and ALKS) and signal through the same
intracellular signaling pathways, which involve either canonical (i.e., SMADSs) or noncanonical
(i.e., MAPK, JUN, PI3K, PP2A, Rho, PARG®) signaling effectors. The canonical TGF-3
signaling pathway, whereby TGF-f signaling is propagated from the TGF-[3 receptor apparatus

20  through phosphorylation of cytoplasmic SMAD-2/3, complex formation with SMAD-4, nuclear
translocation of the SMAD-2/3/4 complex, and binding to SMAD response elements located in
the promoter regions of many genes involved in the fibrogenic response, has been the most
intensively studied. However, despite having similar signaling partners, each isoform serves
individual biological functions, perhaps due to differences in binding affinity to TGF-3

25  receptors, activation mechanism, signaling intensity or duration, or spatial and/or temporal

distribution.



WO 2011/ 103490PCT/ US2011/ 025514 [ 0004] Knockout and conditional deletion
nodel s of TGF- 13 isofornms, receptors, and signaling nediators, as well as
functi on-wbaockimgsneagents targeting all TG i sof orns, Poaws20ieweshed
essential roles for TG- in T-cell, cardiac, |lung, vascular, and pal ate
devel opnment. For instance, mce deficient in TG-131 either die in utero
ow ng to defects in yol k sac 5vascul ogenesis or are born and survive into
adult life but devel op severe nultiorgan autoi mmunity. Cenetic del etion of

TGE- s{@0d] | Reo&RAE HdWohditidRalHRRYIBN AHdJEIS SENGFF) isbRAs, iedepOrRedd dignaiag! v
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experimental bleonycin or 20radiation-induced pul nonary fibrosis. [0006]

| ncr eatsPONge {9 SVPNHENtREeSeE- pat hway has al so been inplicated in fibrotic
| ung di sease, glonerul osclerosis, and restenosis of cardi ac vessels. Most
TGF- - nfios] e@hpaviadl bgineastatchathyeys appesd byd G Batd pdrtudteddn tesporse tor G- |
isoform The conplexity of TG:-1 fu }jlon in humans is..illumna ed by
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suppressor in WO 2011/ 103490PCT/ US2011/ 025514
accumulation and expression of type [ and type 111 collagen around airways and in the pulmonary

interstitium, and neutralizing anti-TGF- antibodies can block experimental bleomycin or

20  radiation-induced pulmdnary fibrosis.

[0006] Increased activity of the TGF- pathway has also been implicated in fibrotic lung
disease, glomerulosclerosis, and restenosis of cardiac vessels. Most TGF-B-mediated
pathological changes appear to be attributed to the TGF-B1 isoform. The complexity of TGF-B1
function in humans is illuminated by hereditary disorders with generalized or cell-type specific
25  enhancement or deficiency in either TGF-B1 itself or its signaling effectors. Mutations that
increase the activity of the TGF-f3 pathway lead to defects in bone metabolism (ie, Camurati-
Engelmann disease) and in connective tissue (ie, Marfan syndrome), and in aortic aneurysms (ie,
Loeys-Dietz syndrome), whereas mutations that lead to decreased activity of the TGF-3 pathway

correlate with cancer occurrence and prognosis. The role of TGF-f3 as a tumor suppressor in



cancer is not straightforward, however, because TG--P can al so enhance
tunor growth and netastasis, perhaps through its roles in inmune

suppr essiwn,20tigloB49onvasi on, epithelial mesenchymal transiPCrars2010/025514

angi ogenesis. 100071 Despite the multiple essential functions of TGF-, a
single dose or short-term5 adm nistration of a pan-TG- neutralizing
antibody is reportedly well tolerated at doses that inhibit organ fibrosis
or experimental carcinona cell growh and netastasis, with no reported side
ef f ect ganlc8r 8 @b dtralBheBrvad HodleSer, Jdthssel TERBRA hish ashagbotmot bevapentd i ¢
efficacy in inhibiting experinental fibrosis. Because of these prom sing
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protease that cleaves |latent TG thereby releasing the mature, active TGFP
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rel ease of active, mature TG- peptide (TGF activ tioﬂ)"éﬁt do not

si gni f Cershtl|tgraetng dithe Hahdpaghvayto prpingige sifiegrc tecss o yesyablrgodlel 1. 1n
sonme 25enbodi nents, the antibody specifically binds to avf38, e.g.,
specifically to 8. In sone enbodi nents, the antibody binds to an epitope on
8 that is within SEQ ID NO 11. In sone enbodi nents, the epitope includes at

| east one ami no acid selmggredUivyARMOPTEEINYENEBN R128, R175, F179, and
F180 of human 138. In sone enbodi nents, the antibody binds at |east WD

2013/ 160048b P&t Do in\GrEsLis dyaetedin hocthed af sdpdag EFPrasHYalien bamci ds R79,
185, Sﬁggmlgpl}a(?,?ei_‘%} a; \?W%\E(%%Q@P%En%gt klgflélaomitn% eging]arz %nt%ﬁgonqé{g?gs}lé%%%%\l 3 e

enbodi east onhe®am no<aci from am no

aci ds InfhviddB& ncbd Aoreoflhbrebyl fedReinR¥ GER RAGatfohR tRfindividen. 18§%mdé n some

embodi ments, the antibody binds human, but not nouse 8. In sone
enmbodi mehodimentsctha antagmndst r&lueehib@ES ICEvanen (aateonitipant df@esotptse that

signif Icl(c:eg'\petslle}{[elgtnllg]% tli“ner%g)g ;erlrg;glln%ttﬁedmgtﬁlrel, ac?tgv%elsél%qpép%de) but does not
20  significantly inhibit av38 adhesion to TGFf (e.g., adhesion of av38 expressed on a cell surface

to latent TGF[ associated with the cell matrix).

[0009] In some embodiments, the antagonist is an antibody. Thus, the invention provides for
isolated antibodies that inhibit release of active, mature TGFf peptide (TGFp activation), but do
not significantly inhibit adhesion of TGFp to av38 on a avp8-expressing cell. In some

25  embodiments, the antibody specifically binds to av38, e.g., specifically to 38. In some
embodiments, the antibody binds to an epitope on (38 that is within SEQ ID NO:11. In some
embodiments, the epitope includes at least one amino acid selected from amino acids 1125,

R128,R175, F179, and F180 of human B8. In some embodiments, the antibody binds at least



TGF. [0010] In sone enbodi nents, the anti body conpetes for binding to av8
with an anti body having a light chain variable region conprising three

i ght chawo2€DRe30h SEQ ID NO 5, SEQ ID NO 6, and SEQprCDyUNGM11/A255ahd a
heavy chain variable region conprising three heavy chain 10 CDRs of SEQ ID
NO 8, SEQID NO 9, SEQID NG 10. In sonme enbodi ments, the antibody has a
| i ght chain variable region conprising three light chain CDRs of SEQ I D NO
5, SEQID NO 6, and SEQ ID NO 7, and a heavy chain variable region

conpr i shdnihbaeie sbieawy fromaintinCairgs RT9, BEQSOB, OO, H8,38QY) IDmono aSEQ | D NO
10. For exanple, in _sone enbodi nents, the anti body has a
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SEQ | DN 1 | f t
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SEQ | Drenaxree. TGFp §apigatiqn bondogsrtot bigeificendly ipkibtsfrvfimcgipied sltaggsionta g. | 1 gd ,
| g&2, Jrg;% 1gG3 or 1g&4. A 20nmonocl onal or polyclonal antibody can be
used. onme enbodi nents, the antibody is human, humani zed or chineric
antibody. [0012] The present invention further provides for an isolated
nucl ei §0048] d]n someanimdinentydeg atibodwmepmpetestiockingisg &uey by dh ppantedpdi ng t he

anti bo sent | nventi o e.pr her
rel at ega/“["ﬂ)g%\ ‘h}hta {185 Ko s %@rl‘g{"gg}ﬁéég h[rcihgl ng L g%g?g%w{;ody f the
preseniD iNt[yfmhxi]d)SlE@mD W)maﬁMﬂ%ﬂylohalWMrldﬂe mﬁcmbdommmmgplmeﬂheavy chaione
enbodi nents, the pharnaceuti cal ition |f%% di %gstl c,
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used ect|0n . to determne t € presence Of 8 in vivo or in
vitro. Nl(h 63@:@}&@%@@4%79@@ a heryysheinbedgble seejcatreormpaisiag thyee hgavy chaipp
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ant i bodyibddp@heRY aqi@l:ltecfh@]nmaﬁﬁbl% R&xidH 58I €D WO :B Rh@FhedvyLB8in vanats©gion
5enbodi mrentsS, the nmethod is used to diagnose a condition selected fromthe

group €HBERIDI N@ londpgn antippdishaserigbheaibpasiablicegior opaFRARAYY: 4cind @deavy
(CODD) bhae}ﬂ’m]ﬁ lfegf%%tf'SEqubsﬁb%rs an inflammatory brain autoi nmune

i sease scleros denylinating disease (e.g.,
[0011] The antibody can be of various isotypes, e.g., IgG1, 1gG2, 1gG2a, IgG3 or IgG4. A
20 monoclonal or polyclonal antibody can be used. In some embodiments, the antibody is human,

humanized or chimeric antibody.

[0012] The present invention further provides for an isolated nucleic acid, a vector or vectors,

and host cells suitable for encoding the antibody of the present invention.

[0013] The present invention further relates to a pharmaceutical composition comprising the
25  antibody of the present invention and a pharmaceutically acceptable excipient. In some
embodiments, the pharmaceutical composition is a diagnostic, e.g., comprising a labeled

antibody. In some embodiments, the pharmaceutical composition is therapeutic.

[0014] In some embodiments, the antibody is used for detection, e.g., to determine the

presence of B8 in vivo or in vitro. In such embodiments, the antibody is labeled directly or



transverse nyelitis, Devic's disease, Guillain-Barre syndrone),

neur oi nfl ammati on, ki dney di sease, adenocarci honma, squanous carci noma,
gliom, bwveasti/wa9ei noma, and cancer growth 10and net astra3its20110855%4 The
present invention further relates to a transgeni c nouse that expresses
‘human integrin 138. In sone enbodi nents, the transgenic nouse of the

i nvention does not express nouse integrin 138. [0016] The conpositions and
met hods of the invention can be used to reduce TGF13 activation 15in an

i ndi vi gidbcthavithgdaagatid mahe THusCiardint iembodialeast td ifveotior previgeompthods
consisting of arthritis, chronic obstructive pul nbnary diseaﬁe (CoPD),

ast hnaof defasmining thgipseserserod integsin B ingrhielogicd) spmpled it B Phifig) P BRAY RS
multip IS inat | ' : r Lid S,

pevi ¢ SHRERE LY Gon PyishHlc B i) RASE, henfling bIATRYENER Y B kit

di seasge padene oftheil i, ansibodNthesebg alkermming, the biesemae obinggsih fBalicsomera, and
cancer growt h and netastasis, and mherein,ZOTGFl%? reduction results in
anel i ofBPGBRCRS: thiy@etigd & ysed i dipghosoieondifiidielfaist drom Re 2FquBcery'E g% or der s
I's airyayidsi ok %bstﬂugﬂi%%}hmbﬁar? dlsERBREWHP DY RERSaS fibl0B U RBRIeHs! At
interstitial pneunonia, post-infectious [ung fibrosis, diffuse alveol ar
damageinflominiatqye hrajmsw vinanungi dssasse mal ipde sclaresds, ladag yiingmgslissasede.gg- i nduced

lung fjbrosis, silicasis,,.ashest.qgs-r fi i I Lratory

br onchirgTerem Py PP S B ca e B TPt el P T oL,
desquadBédsy,ademticatciiiontal &uafiobs astisom2 Stioyiapigresnst caroingmnj anidregngengrovohi a,
chronic hypersensitivity pneunonia, drug-related lung fibrosis, renal
fibY osttd MefstR§ier fibrosis. WO 2011/ 103490PCT/ US2011/ 025514 DETAI LED
DESCRI PTI ON OF THE | NVENTI ON I ntroduction [0017] The present invention is
based, [0ASpaiThe psent nyentianclyvtheryelateato & Bpnsaemc aoupe Hot XBresses 4gHAN st s,

anti-avi 38 aptibodi es or ..i nmunpconj ugates sel.ectivel.y per e
ApE T R T EL T S e R
av138- gxpiengbpgpsel | to imobilized TG--13. Accordingly, the present
i nvention provides for nethods of reducing TGFI 3 activation in an

ant i - al1U38) afbf BORRSL B e pmanae Hoavakgcheaf bkt e TOPR solfgheR =

t hes eofy antiRGiR RIANI Ka®thgGinB @r Tk & caditivabdledted forhiee grodp virdlsahg ofldrthripisesent
invention al so provides for novel antibaodies,_ having | i ght_chain variable

10 regFlgRnisoRprIcEVnRulmenay diseats (CERADnastRg fBrolseisorgsrivel Ilamep NO: 6,

o, SRR ARSI 064 080 g s
Devic's disease, Guillain-Barré syndrome), neuroinflammation, kidney disease, adenocarcinoma,
squamous carcinoma, glioma, breast carcinoma, and cancer growth and metastasis, and wherein

20  TGFp reduction results in amelioration of the condition. In some embodiments, the fibrotic

disorders is airway fibrosis, idiopathic pulmonary fibrosis, non-specific interstitial pneumonia,
post-infectious lung fibrosis, diffuse alveolar damage, collagen-vascular disease associated lung
fibrosis, drug-induced lung fibrosis, silicosis, asbestos-related lung fibrosis, respiratory
bronchiolitis, respiratory bronchiolitis interstitial lung disease, desquamative interstitial fibrosis,

25  crytogenic organizing pneumonia, chronic hypersensitivity pneumonia, drug-related lung

fibrosis, renal fibrosis, or liver fibrosis.



Definitions [0018] The term"integrin 138" is used interchangeably with
itgh8, ITEB8, 138, and like terns. 151 TGB8 is typically used to refer to
the hunarweequens®y while itgh8 refers to the nouse seqeemas201Thesshuman
protei n sequence can be found at Uni prot accession nunber P26012, while the
muri ne sequence has Uni prot accessi on nunber QOVBDO [0019] An "antagonist™
refers to an agent that inhibits expression of a pol ypeptide or

pol ynucl eotide of the invention or binds to, partially or totally bl ocks
stimul ation, decreasqgsgTRQAMEPESCRIPTIONYS AT INVENTIONI nact i vat es,
desensitizes, or down regulates the activity of a polypeptide or

pol ynubitseducienof the i nvention. An antagoni st can neutralize activity
(e.g., prevent binding and activiation by a natural |igand) or actively

r educe[(avyj Yhé presdnOBROtiohliebised s péit,darthé diatdvenrthpeeaantantijod@htity, " in the
context of two or nore nucleic acids or poly ePtide seguence refer to two
or nor antaganifih erli-oyPS antNdips Oh HEBURQERIUg}iES Ste%é lge&hﬁelafrb%éﬁgvgga“ dedfied

per cent age..of ! cid i > [ : i.e.,
bott ot Tob D BRaPLr SR A PRl B B BIPRS00, o304
94% 9a%or88 %y, hé%resBRMnvEAaYn pRvides ehietethcliRRY Fddyciay GF@ aspetiohiiean r egi on,

when conpared and aligned for nmaxi mum correspondence over a comnparison
wi ndowirdlividied by admdsteringian rntagenisted styP8 de- &is syl moBEWST apti-opBAantindips

sequence, conpari.son al gorith i th f aul.t rangt ers i .

2011/ 105u00Rer Uese 1 Oobe ey bl e By aREa T TGRS kAt

I Nspeci{dNdia3 eehe Frefbnt inNeBlonMd Fb¥igesToPhovel Mtiboblicy /il At chiin tvhgatie ke) .
Such sequences are then said to be "substantiallédidentical " ﬁnggrgsent

i nV@nt regionroswirgig thige ligkt chain GRS Yo @ 0 A&isngERIPNIch-c8e SEE

pol ypep A : . %1 J b % 90%
o100 " oBbA £ B B A R By D T b R T ST Ty Ot e

ref er eldNGeySEQA®, NO: t0., SEQ I D NOs: 1-10. This definition also refers to,
or naylp? aogLied to, the conplinent of a test sequence. The definition

al so | FEPBEEYS sequences that have del etions and/or additions, as well as

t hose that have substitutions. As described below, the preferred al gorithns

can act®Usl floe teyapdntasrén B¥e's upadenterhatasably vy th tgpéntiGRA. 8% dddiksyersa
regyon I%&@% id t%’pl%gll}! &&dto x%?e?% th%%u%% @Qqu%ﬁéeg whflt itgl%lee‘?é?g {Af mouse

sequence. The human protein sequence can be found at Uniprot accession number P26012,

while the murine sequence has Uniprot accession number QOVBDO.

[0019] An “antagonist” refers to an agent that inhibits expression of a polypeptide or

polynucleotide of the invention or binds to, partially or totally blocks stimulation, decreases,
20  prevents, delays activation, inactivates, desensitizes, or down regulates the activity of a

polypeptide or polynucleotide of the invention. An antagonist can neutralize activity (e.g.,

prevent binding and activiation by a natural ligand) or actively reduce activity.

[0020] The terms “identical” or percent “identity,” in the context of two or more nucleic acids
or polypeptide sequences, refer to two or more sequences or subsequences that are the same or
25  have a specified percentage of amino acid residues or nucleotides that are the same (i.e., about
60% identity, preferably 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99%, or higher identity over a specified region, when compared and aligned for
maximum correspondence over a comparison window or designated region) as measured using a

BLAST or BLAST 2.0 sequence comparison algorithms with default parameters described



10in length, or nore preferably over a region that is 50-100 am no acids or
nucl eotides in length. [0021] For sequence conparison, typically one
sequence wote11a930r ef er ence sequence, to which test sSeQUENSesl1M2I514
conpared. \Wen using a sequence conparison algorithm test and reference
sequences are entered into a conmputer, subsequence coordi nates are
designated, if necessary, and sequence al gorithm program paraneters are
designated. Preferably, default 15program paraneters can be used, or

alter naélbweorﬂeyrramhbﬁlgnmmdaﬂMI gnEcech (sdde.gsyLRIwed genpari son al gorithm

t hen cal cul at u e identities far t seqguences

rel ati OePpgn{ ‘P@%é&g g gﬂﬁ“ﬁﬁ§@8&ﬁﬁe ﬁ%S%ﬁabghﬁwﬁ ’ﬁﬁﬁ¥ers [ 0022]
A " conpRpli&en Weﬂﬂ&‘%bm@e’?ﬂ&!ﬁ?ﬁw‘i@%%r%g' AgibedRS hiwhepasRidoadaosegnment of
any one of the nunber of contiguous positions selected fronlthen%;oup

consi spdlipenside fequanczd thaph®@a leas B4 l;delzt!)&bmﬁeraély §560. 96U 1 2082%ndte usual |y
about  $00) %%%@“9737?984/ 9&9' cgrhlo"éo SRONADS 1B, R& &9 g%@%eed @ HR{GL ence

sequence of the 'S cont I guous p05| I ons WO sequences
are opﬂH@athc&ﬁngmedmom@%hodswmﬁwakmgpmﬂhb mécmemuemﬂafahmtﬁnwmparison are

wel | -k n the art. Optimal a nnent, of segquences for c n can be
e ntue ] BHdefaien S ing ey s U dels e Red B e e R TRt *Ady.
Appl . W&ub&rtﬁt&%g(maa&cnb&ywm B prRI® AR o@kummkc@hg@ﬁlgama&he

Needl eman & Winsch, | Ml . Biol. 48 443 (1970), ﬁsthe search for

s. mi | atike-yPrgferahba léﬁht@@ﬂ%mve&amawmﬁhat lpuabléast Rb&ut amEgpCcidS O nuglenridgs: 2444
(CL988) in Rto G ARG EDIASEhI| IOLATRRLA PSRl 0o' RRRE aBU OO iR Ffen ESTFI T,

scon netlcs twar e Package, &t cs
Conputer G oup, 575 Science Dr., thlson, W), or by manual alignnment and
vi sual [0023peFobi %uér&eeomﬁax@on, tGplicilgnéneReqicdcoOh@s asn Bbice seguanceBiool ogy
(Ausubel % al ., eds. 1995 suypplenent)). WO 2011/103490Pg£/U82 11/ 025514
[ 0023] WRIPhpS SFAUERATS PrFLOMPare uW'%PBILIé‘”ﬂé‘rseﬂl‘é‘-’f‘é‘? FTRRAGOHERAM: EstifEnce

i dent i tfe@ict SSERABACEe Sl tiel Ath h¥oRpiiet, BEbBhARIe idediRkAThe de %@k@om t hs,
whi ch are described in Altschul et al., Nuc. Acids Res. 25:3389-3402 (1977)

and Al newhsaty, @n@sequemce akgsrithnBiptsigranp maame@rs&x@dqsw@@;)i Preferpllyt dafauly . BLAST
an(ljS BLpﬁ%gequgar%gte ’b{a Wg%d(’) lt{,%rrﬁ?i(/é‘ b ER e ﬁ%@ Id?fq%} AR G se u%nﬁedet erm ne

percen nce | € nuc |c aci s an oteins o

I nvent cenparsoh fakgafiemf then padcdlmemhn@eﬁbﬁsifthneé ismtitics Sorphbiesicdeyueaves | abl e
t hr ough the tio Center for &%ﬂé‘ChnO|O§% | nformati on

(ht t p: FORHMR 1A e r%%%%”‘a&\mase CRFPOFT PARIMEIVDI ves first

[0022] A “comparison window”, as used herein, includes reference to a segment of any one of
the number of contiguous positions selected from the group consisting of from 20 to 600, usually

20  about 50 to about 200, more usually about 100 to about 150 in which a sequence may be
compared to a reference sequence of the same number of contiguous positions after the two
sequences are optimally aligned. Methods of alignment of sequences for comparison are well-
known in the art. Optimal alignment of sequences for comparison can be conducted, e.g., by the
local homology algorithm of Smith & Waterman, Adv. Appl. Math. 2:482 (1981), by the

25  homology alignment algorithm of Needleman & Wunsch, J. Mol. Biol. 48:443 (1970), by the
search for similarity method of Pearson & Lipman, Proc. Nat’l. Acad. Sci. USA 85:2444 (1988),
by computerized implementations of these algorithms (GAP, BESTFIT, FASTA, and TFASTA
in the Wisconsin Genetics Software Package, Genetics Computer Group, 575 Science Dr.,
Madison, WI), or by manual alignment and visual inspection (see, e.g., Current Protocols in

30  Molecular Biology (Ausubel et al., eds. 1995 supplement)).



identifying high scoring sequence pairs (HSPs) by identifying short words
of length Win the query sequence, which either match or satisfy sone

posi ti ve-walomdiosdsweshol d score T when 10al i gned wi t h apaorus2afi/orised sanme

|l ength in a database sequence. T is referred to as the nei ghborhood word
score threshold (Altschul etal., supra). These initial neighborhood word
hits act as seeds for initiating searches to find | onger HSPs contai ni ng
them The word hits are extended in both directions along each sequence for
as far [(23] heé\ncignrltiarhithee issduitgbimfntdescaimgng@ncenesdgnarce &eadty 40d sedugheey e

scores ar.e .calcul ate Si r cl epti de .sequences, ,th raneters 15M
(rewar E'HE@nyear? ﬁl’eaédug%f ?ncgg]‘ﬁ&?@hq]%éorﬂtgglis’d“’ul@gf a ﬁlm@e‘;‘"d;lt‘%ﬁﬂl el(la%’penal ty
score Nk Avig&TRlCI: RO R9b ¢ UeF) ail MANSuler Q). J BWI. BB1.n05.a03-d1GEQYEHCeS, a
scoring matrix is used to calculate the cumul ati ve score. Extension of the

wor d hFesgedtinelya Eh-Ad Ir antBlomS B & anavseddvitl b paramstesudaserabaderenitgnnent score
falss alidmife bited H@%{B&e%d%tﬁy{jgg‘t@% ,ﬁltc@écﬁ‘aé@n%mt&}{%’f tyékn%mi&nh%oﬁw% ative

score goes to zero el ow, accunulfation of one or nore
negat i Yer-psdomiing B2A\ STesialjues iabiilgivheeatadable throgh thatlatdnabCeiter fosequence i s

reached. The BLAST. al gorith araneters W T d determ ne Lhe

sensi ¢ PR naEy Dedan G Shm g nitsev i R RIsHEYT BYPLFOP huc eot i de
sequencRaifiteShgitscoftl sdtjubscedalt® (IS B BY idenMlyitd shbl wads 6Mpath &t inoRe (E) of
10, M5, N=-4 and a. CO[T’ﬁaI‘I son of both strands. For ami no acid sequences,

t he BLASTPSHSHal b dnaielf arifatisly some perieyigralugsithryshoddhsrosscpadert i on (E)
of 140, UYB2. nl | Is Henikoff, Proc.
Na'g ﬁl ,%\‘Z%%drwg@l %@A 89:%@gi%ﬁ%lgg%%*%gff%ﬁlﬁéﬁﬁﬁ(%&%ﬁ‘eﬁﬂéo, egpect ation (E)
of 10, ndfgBhorheoddyord ncora threntpbir (Adischub £z dio t#prs). r Bireds initfad 0@ghbddueldevardaci d”

f i bonucl id ' | ides . I h foi
ei 1 hor M1 Horeott REGUR et d Ehadh g FREC SR RBuRE e B ERy MSHE L er m

enconpassideditl 6bidireafing 81068 REdh JakigcK AR \a f4 Us QU R:tIAS ali @@Sen0 scordehnf | ed
backbone, resi dues or |inkages, 30which are synthetic, naturally occurring,
and noRe H&tearul G nydatresraEs armsrienlatedvaing; fof Pugleasida seaNgnGsE-dpePirBeess t he

ref er eREReWHAl e fAC Shir @Qﬁlat(‘,’m%%;%sﬂﬁ@s; OES3090) 26ANI PerRltRENEfrSI M L ar to
the WD 2011/103490PCT/ US2011/ 025514 reference nucleotides. Exanpl es of

such amasmajehingirssiddes; aliayhos@h. Fordmiae pod seqisnssshioscoting matresis used to

phosphgr,am es t hyl. phasphona chir.al.-nmethyl phos nat es, .

5 0- rerteTuE R T m LR el BRENROTRARe o) b2 TR Wi EPRBE e s

ot her weweulatich dighednt Bofeahlls € batherjuahtéty X cmdtshenienaackib s vagel thei t 1y
5enconpasses conservati vel %r dei fjed variants thereof (e.xg. , degenerate
codon SYBYEIYUIPLEROFS s ﬁﬂ@ﬁéﬂ?é? cde Riien of Qae QEIPPrEAEShE-SS¥Eifence

exph i Cidsldhe aRgHkéH: & dr theRAE bf B kdhue RIS RAEIRUC ThE BIA SHUDSrithMiRifeidiRY be
achi eved by generat i ng sequences in which the third position of one or nore
sel ect &4 T.end & dejermpgdhe sansitisithend spgeddf the ehgnmongédTbaBAGRY/egramdioyi nosi ne

resi duﬁ&cl%&%@@gﬁ%eﬁ%§ ﬁ%%%luﬁ{sca Vegridf%ngiﬁ%W)]o?:] ?,Oa%]exf)g‘cggg()n;(l?%lk Fdﬂmf tal.,

J. Bio
N=-4 and a comparison of both strands. For amino acid sequences, the BLASTP program uses

as defaults a wordlength of 3, and expectation (E) of 10, and the BLOSUM®62 scoring matrix (see
25  Henikoff & HenikofY, Proc. Natl. Acad. Sci. USA 89:10915 (1989)) alignments (B) of 50,

expectation (E) of 10, M=5, N=-4, and a comparison of both strands.

[0024] “Nucleic acid” refers to deoxyribonucleotides or ribonucleotideé and polymers thereof

in either single- or double-stranded form, and complements thereof. The term encompasses

nucleic acids containing known nucleotide analogs or modified backbone residues or linkages,
30 which are synthetic, naturally occurring, and non-naturally occurring, which have similar binding

properties as the reference nucleic acid, and which are metabolized in a manner similar to the



10(1985); Rossolini et al., M. Cell. Probes 8:91-98 (1994)). The term
nucleic acid is used interchangeably with gene, cDNA, nRNA,

ol i gonuclwotzndeio3#nd pol ynucl eoti de. [0026]A parti cul ar powalsedia/o23si4
sequence also inplicitly enconpasses "splice variants.” Simlarly, a
particul ar protein encoded by a nucleic acid inplicitly enconpasses any
protein encoded by a splice variant of that nucleic acid. "Splice
variants," as the name suggests, are 15products of alternative splicing of
a genereféktic@rmucleanidsr iEpmhpllas ofduch Bhdlogl indludd, ajxtthonad1rﬁtdt1ba,nﬁms;imtotmayte@e
spliced such that dif (alterpate cleic acid_splice. products encode
dlfferBWFpBHFVﬁgﬁﬁiﬂ y 8H§Hﬁ§%§g?ﬂﬂ%?ﬁg BFDA" ?“e IPce vari ant s

vary, butndcieh g&ep@t,ggfnnggﬁ sk (B R, of exons Al ternate pol ypepti des
derived fromthe same nucleic acid By read-through transcription are also

enporrpﬂgﬁg f DhidsbbdedRld ﬂﬁfch@@ ‘a p%ﬂYcuPJrQQHgﬁc%cﬁfse@ueﬁgé hicd RehifcRRCt i on,

20i ncl udi ng reconbi nant forns of the splice prodiucts, are included in this
def § ni encmpagsas mntwhteved»f mpdifiad s'amantscthananﬁde gs,plegwrat@mdantssbﬁlsnmn@@uésed in
Lelcher (1998

Cor - FBPSBENEN BaReG b L Wk bRk SPRCT ittt PR sl et

her ei ncédonrsebfitutions alapcbhmﬁéveafbyagehﬂ@tueg:sequéress dudsich fﬁbﬂnicﬂjdiﬁloamﬁ bye to

am no acid polynmers in which one, 250r nore am no aC| resi due |s an

artifi 7 BPrecKsKice 49t 3l ﬁ%«iqné lwbgltetsii MESSRINET-REFCAat/OF SRy NGRBUIFIHE ani no

aci d,  aSach8lel aANcRiALERRY 1Y 5@§pp]r9r9q g)h%s”'kQQt égUde’BPU%r%OaIH@BS -2608

non- naturally occurring amno acid [ 0028] The term "am no acid"
ref@rs (1t9(85hé?t0§$<éllnl 8t abe Mol iGeflgPeabds &?hﬁﬁéi?%)hrﬁhﬁderacm@éelc aeid walsed as ami no

aci d anl’l € gag)gyow%n(e)neagbﬁA mrﬁ\tJAC g%gﬁié%otféncaltnldonc’yll’lGClgotrB%nner simlar to

I
t he natur al CCUPring an’no &aci curring amno acids are

t hose ed b etic,code 1/103490PCT/ S2011/ 025514 as wel |
0t P SRABH ik IR i SRS NPTy SROIasTks s ShiRne.
y- car bgxyitdriyt apatieulaigpidtethr g0 SEHckEe ackrinmslicd) ¢hcamphRgsany@k&eia t o

conmpounds that have the same basic chemcal structure as a naturally
occur r PRGI&PHB SRt aariint of thagpucpic atitho R tat 21 B otiia® PN asepei-ogen,

ﬁg? ?gﬁgfodgétg BPaltcAt REE AR Fiken@NE @t RS RR; arfinfial nOAPGH kBscript

may be spliced such that different (alternate) nucleic acid splice products encode different

Q

polypeptides. Mechanisms for the production of splice variants vary, but include alternate
splicing of exons. Alternate polypeptides derived from the same nucleic acid by read-through
transcription are also encompassed by this definition. Any products of a splicing reaction,

20  including recombinant forms of the splice products, are included in this definition. An example

of potassium channel splice variants is discussed in Leicher, et al., J. Biol. Chem.

273(52):35095-35101 (1998).

[0027] The terms “polypeptide,” “peptide” and “protein” are used interchangeably herein to

refer to a polymer of amino acid residues. The terms apply to amino acid polymers in which one
25  or more amino acid residue is an artificial chemical mimetic of a corresponding naturally

occurring amino acid, as well as to naturally occurring amino acid polymers and non-naturally

occurring amino acid polymer.

[0028] The term “amino acid” refers to naturally occurring and synthetic amino acids, as well
as amino acid analogs and amino acid mimetics that function in a manner similar to the naturally

30 occurring amino acids. Naturally occurring amino acids are those encoded by the genetic code,



5nmet hi oni ne sul f oxi de, net hi oni ne nethyl sul fonium Such anal ogs have

nodi fied R groups (e.g., norleucine) or nodified peptide backbones, but
retain thwoanelobasi c chem cal structure as a natural | y PaEraiseetiiogssasi no
acid. Amno acid mnetics refers to chem cal conpounds that have a
structure that is different fromthe general chem cal structure of an am no
acid, but that functions in a manner simlar to a naturally occurring am no
acid. 10[0029] Am no acids nay be referred to herein by either their
commoDnhywklhasthoteneiao heitls et &y itvalnsodified)y. gt hydmmﬂarbbatet, wcans:ymygmhtam ate,

reconne(géd bg t he. 1UPAC—IUB Bi qche cal ’H%ﬁ? @ ﬁﬁﬁ

Nucl eoffGEPhOPRNOETINg e ARG afd AplPEYTF 66?806’990'1‘ B %F%&“e ‘épt ed

si ngl ech@hitAliriQHRSs aln@R30ly cfé@u%ﬁ%‘éﬁa‘iﬂovﬁﬁd/ i.008h b icadoy fat BMosnd RRP!I i es to
bot h ami no acid and nucleic acid 15sequences. Wth respect to particul ar

nucl ei Bydegd, 8 6gjiexid uUPcyhaBINg &reupeind anddigfauade. & ahraefesng, apdeusineg t hose

nucg el &eﬂ]%xﬂl% %foﬁﬁe rﬂgtﬂg)% eqﬁaﬂyl%ﬁ éongﬁm.e%ﬁ&?&dgﬂdﬁg%ﬁaveqﬁ&ﬁlhg@ R E%HP 0 acid

sequences, eret nucl el ¢ acl 0oes no € an am no -acl

sequen¢eg., marleesme)rmlnaidlﬁved ehptite bakbaegen cesn thesama%smﬁhdnhealdtegeumraacy of

t he genetic code, a e nu funct.i on |dent cal nu aci ds
oot S PR R a2l T e RSB Ho T R CTOPERS e End cU
al | engaggctlideham diffedfi Sord i deneral JitHSeal 8fru@We oy aPafinbiaef, vhier# an al ani ne
is specified by a codon, the codon can be altered to any of the

corresﬁéﬁﬁ@ﬁg“@@G@ﬁ@W@@ﬁﬁﬂp@é@ﬂvmhhﬁﬁwTﬁgﬁévmhﬁﬂqhe encoded pol ypepti de.
Such nucleic acid variations are "silent variations,” which are one species
of 1@ on$¥R29ht iAreing aeideiney belraferrddep hereén bymithey thaiichmmenkcknewadbige iesier her ei n

whi ch S0855, & ASLXORAL! S50 HRREINED RURIACIRIRbGLRIAENT variation

of the nuc eicadl d ecogni ze at each codon in a
nucl ei Nomendat(uw@@pmlséldﬁ Nukleotiddsslilaavdsen aray lby retfhxeecbﬂolkytbe)dmmmmly

nmet hi oni ne, ich is ordinarily the only codon for tryptophan) can
be nnd???@@dF@gVHEVﬁTQd?hnct|onalIy i dentical nolecule. Accordingly, each

silent varjatjon of c.,acid which ) tide is inplicit
|h eacﬂﬁﬁ Icr% &“%%aﬁg’ bfqHgﬁﬁ§péé§“?g?VHggéwg}%§£¥gﬁﬁﬁk ¥ l Igﬁtlﬁgt
W i T espesdest VidGEyRL: BrRRRUBEAUSNE 8Sd sedﬁ@uc?e@ lc%aé?%&@m}édﬁé’@aal{a%% 14

100311 to am no acid Sequences, one of skil recognlze t hat
i ndi vi mfens testhioss iuclei¢ anids wideh equdweoidcaéddﬁtsmmBy nd?nacah aensi asidaci d,

pe pt ' d gequl?(!e}f po%%élegeethe %0191[: ?&g 'd'aessr?oq 'éf?&)%% Tam}n?ln) & 0t &r ﬁenc@qg %ss%ﬁtlaq@lj sz €s a

sequenmml&l sequendes.e Beaiibe/ef tye dtgénémadoﬁ/the gamntic ccmea éarpdaunabbet of at i on

results int ubstitution, of an am no 5acid th a chem ca m | ar

i o etonal ieRga el i en g AOh B SR PELSpr B ARG R CHIURATIA 51 i 1 ar
anppo @UCElHEE andelU MNewBdd the bgh@dcid al@MeS rmsarewaltyl péeitivn Mdiefaned
variants are in addition to and do not exclude p Knnrphlc vari ants,

i nt er splagingss wepHrdhy a cadm, alelceﬂ@tca@fbetaﬁéreﬁwww ¢ cqospzYdineedeRs | owi ng
el ght  gLoHBS) &Skt SRARY tHe BIPoBG RS S LEN AU R RRNIRRT VaRbliNR afRSkAL Ut 1 ONS

variations,” which are one species of conservatively modified variations. Every nucleic acid
sequence herein which encodes a polypeptide also describes every possible silent variation of the
25  nucleic acid. One of skill will recognize that each codon in a nucleic acid (except AUG, which is
ordinarily the only codon for methionine, and TGG, which is ordinarily the only codon for
tryptophan) can be modified to yield a functionally identical molecule. Accordingly, each silent
variation of a nucleic acid which encodes a polypeptide is implicit in each described sequence

with respect to the expression product, but not with respect to actual probe sequences.

10



10f or one another: 1) Alanine (A, dycine (G; 2) Aspartic acid (D),
GQutamic acid (E); 3) Asparagine (N), GQutamne (Q; 4) Arginine (R,

Lysi ne ( Ky 26)1/10sdbeuci ne (1), Leucine (L), Methionine @eMrusSYalionssi{V); 6)
Phenyl al ani ne (F), Tyrosine (Y), Tryptophan (W; 7) Serine (S), Threonine
(T); and 8) Cysteine (C, Methionine (M (see, e.g., Creighton, Proteins
(1984)). [0033] A "label"™ or a "detectable noiety" is a conposition

det ect abl e by spectroscopic, 15photochem cal, biochem cal, inmnochem cal,
cheni cpi031]or Aetdaninp ayidiseqlenomans:. of Shill veilanqigeize tiseindivillabelbstifutiohs de 32P,

fluore ent dye el ectron-.dense re y4 n sed
" an USSRy OF BB O B GUSF GOR AFPUG PHLBERRE. SEo BPOFdiRs RARBATE AN be
made dgig6t @E@sa@in%l eanfiYo AdNE 8F PQRAL pdd&ntge d€hAlRRRIds inthe chfRle@eRfubste Or
used to detect antibodies specifically reactive with the Pe ptide. 20[ 0034]

The t eism “corsetmbyeinmodifiglenrigrg 2evhafetthe ftltwétoerteseltset@e subsgtugjor gf gn argipo
nucil} el gcu?&/'ttﬂ 'a Bgrgtcg n$1 (?l Xrﬁﬁttogfz%d Cg)q% sﬁmtut%)ﬁ%abqg, rovn&”ﬂgl ei ¢ acid,
as ie y t

protein or vec een no e Introduction of a heterol ogous
nucl ei funagérdllpsinilaoti@in widstatewall kervat inahe af. Suchabnseevatively eraglifei d or
protein,. or that the ceII 4S8 derlv d from o nodi fi ed. for
~exanpl YAk Addion dapds Oe'%’ﬁlﬁé“sl‘é eg%or%rgo't’ﬁﬁtvaﬂ?@s’H%?FSP%%??%OWOI%S rifhe
nat i veyl{dnuriecaiditisant) formof the cell or express 25native genes that
are ot herw se abnor mally expressed under expressed or not expressed at

all. [Ra3% Therdiehmg étgtt pR 98USConiE 148 @6id¥WiHahark b AeRRESe Subs@afibisons of
a nucl eic acid |nd|c es t at the nucleic acid congrlses two or nore
i

subbeqfrenoesnatheat DakleninotAX Gilireing (45t PeAspartis acisl G Ghvéamip agid (Bheh ot her in

nat ur e, h ina pr oduced,
navi ng P TOr R he R DS MR T fat YOk AT e B R L P Sonew
f unct i Mralionine(M), &/ abiat (V); 6) Bhenyrigqpiren®), diyrdsirerYoieyptophand Van d) Serim(dShg
region roma t_he 201 3490P 2011/ 025514 source. larly, a
het er off BGBLES b (?/\0 a(t‘l“éé\/'?‘ll?&t“ rteh(é/H 16t &fn E‘Bé}b‘ ?éjfgfef% E%rmre
subsequences g at ”a e hot found e sane relati 0 each other in
nat ur el®0&3ky. A ‘dabelisgren dﬁ‘teﬁtta@ier‘?)o‘et["Oﬁwmpﬂﬁf‘P%SW‘}taQEBeg%ectrBScaplﬁol ypept i de
coppri h&gctﬁmtéaﬁmérlﬁ1c%?%ﬂﬂn$dh@m&n cﬁérﬂﬁh‘ln@%tﬁwhlyﬂcﬂﬁﬁ&nQ [Fof ERGIPRAL S
t hereof that specif i gal bi nds and recogni zes an antigen

useful labels include P, ﬂuorescent dyes, electron-dense reagents, enzymes (e.g., as commonly

used in an ELISA), biotin, digoxigenin, or haptens and proteins which can be made detectable,

e.g., by incorporating a radiolabel into the peptide or used to detect antibodies specifically

reactive with the peptide.

20 [0034] The term “recombinant” when used with reference, e.g., to a cell, or nucleic acid,
protein, or vector, indicates that the cell, nucleic acid, protein or vector, has been modified by the
introduction of a heterologous nucleic acid or protein or the alteration of a native nucleic acid or
protein, or that the cell is derived from a cell so modified. Thus, for example, recombinant cells
express genes that are not found within the native (non-recombinant) form of the cell or express

25  native genes that are otherwise abnormally expressed, under expressed or not expressed at all.

[0035] The term “heterologous” when used with reference to portions of a nucleic acid
indicates that the nucleic acid comprises two or more subsequences that are not found in the
same relationship to each other in nature. For instance, the nucleic acid is typically
recombinantly produced, having two or more sequences from unrelated genes arranged to make a

30  new functional nucleic acid, e.g., a promoter from one source and a coding region from another

11



The recogni zed i munogl obul i n genes include the kappa, |anbda, al pha,
gamma, delta, epsilon, and nu constant region genes, as well as the nyriad
i mmunogl ovol2or/waenabl e regi on genes. Light chains are ecaaskdilmessas eit her
kappa or | anbda. Heavy chains are classified as gamm, nu, alpha, delta, or
epsilon, which in turn define the i munoglobulin classes, 1gG 1gM IgA

| gD 10and I gE, respectively. Typically, the antigen-binding region of an
anti body will be nost critical in specificity and affinity of binding.

[ 0037] sokines. aﬁimiilbncbij Hetenalsgdue paoteieprixdicm@ that thmwoamcirogmisesm\@ @pigope is the
specifi¢ antibo i ndi ractlo site ant | and an |nclude
2P Fow ARl e 8ol Rty L A5 RERE Rl & sl GuF b e 257 BRI "L
e.g., pRtar).nore amno acids, or portions of those am no acids. 15In some
cases, the epitope includes non-protein conponents, e.g., froma

car bohma}e“Anﬂﬁdd@reefa@Wa &&péptfabdombﬂsﬁgﬁrﬁaﬁa&s& re§ibg filopi dope i s a

t hr ee- di nensi onal i et for exanple, where the target is a protein,
t hed epimr@ps@ogé%hvhb@e% 4g§@at86here<afﬁb@émqlﬂ@11mrﬁié and [egEniEH aBAESNaci ds
fromd i t r y
protelgﬁ%g%g anﬁH%§n8£mBQIS 5ﬁ%ﬁﬁﬁghgﬁg%' ﬁl . T%Emigﬁgngs&%%gg y%? ot her
types aid mamgeatmmﬁgw&eess uha/bllhothmrm)hrademrrf&(adfgln‘mﬂhi@mlablestglmcgamlees [ 0038]

Cot T anbrert it RO e hARbER oo WL AR RS ey R SR Bt | e

chai nsalphacRith i epdliak] Weic® B degit the iafiHogbbukd}lagsd 1868 eM)eay YigDchai n
(about go 70 kD)., The N-term nus of each chain defines a variable region of
abbiit &@blgﬁorem@twlyﬂ&/@%lm Hs aateesbipiingasgionof sy hedyorid @edPO%ﬁrtﬂilﬁg
25reco %&ﬁﬂny%' Mﬁ&h@ble i ght chain (VI) and variabl e heavy chain
(VH) r to 1t ese |g t heavy chains respectively. [0039] Anti bodies

exi St (ﬁBg]pr (')Ig@ aht oﬂ%%éd%@%ﬂ%@#h%% aﬁfl &S The H%%rls EH‘e l?ﬁédgé o 6‘§>t eri zed

fragne uce I'gest | Various pept | dases. , Tor ‘exanple,
pepsinbmdggsh@naﬁmamwumaUqwb@kmwnﬂha1dmhubhﬁd@ahmnkagb&rpnnbheohaﬁge regi on
to produce F(pQ%%Z a_di ner of ?ﬁp 30which itsel S & | i ht chai n h0|ned
to VH EAMORIS G s lf s TKEhd & eorl*—“‘é%{B)amé“Onaé;‘fgb%r proéa‘ii‘éé’é mino ac

2014/ 103496 UnR R4 122hE ddeswde 9 otBinl cAmponditd, @l Frohda berrs@{ydtdn@ ndeisidl fi de
| i nkage in the hinge region, thereby converting the F(ab)'2 dinmer into an

Fab' ndfémEdipidrie Smaﬁca%ﬁhﬁ@ﬂop% l%@%twpw%@om hﬂb‘éf fior BfanMie hi nge
regi onyb,se8nd fé%@%%r@i!el RS gl)ﬁwéén(bg%lﬂllngﬁged of%gns%gutlv%%%ao ac\fm;I l)reanYlﬂ{)' ous

anti body fragments are terns digestion of an intact
ant i bodsids Gee doffersiktiplalts of the pegigin it atedrought into proximity by protein folding (e.g., a

discontinuous epitope). The same is true for other types of target molecules that form three-

20  dimensional structures.

[0038] - An exemplary immunoglobulin (antibody) structural unit comprises a tetramer. Each
tetramer is composed of two identical pairs of polypeptide chains, each pair having one “light”
(about 25 kD) and one “heavy” chain (about 50-70 kD). The N-terminus of each chain defines a
variable region of about 100 to 110 or more amino acids primarily responsible for antigen

25  recognition. The terms variable light chain (V1) and variable heavy chain (Vy) refer to these

light and heavy chains respectively.

[0039] Antibodies exist, e.g., as intact immunoglobulins or as a number of well-characterized
fragments produced by digestion with various peptidases. Thus, for example, pepsin digests an
antibody below the disulfide linkages in the hinge region to produce F(ab)’, a dimer of Fab

30  which itself is a light chain joined to Vy-Cyl by a disulfide bond. The F(ab)’; may be reduced
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5 that such fragnents may be synthesized de novo either chemcally or by
usi ng reconbi nant DNA net hodol ogy. Thus, the term anti body, as used herein,
al so i nclwdestiansidbody fragnents either produced by theproodistéeiaarison of
whol e anti bodi es, or those synthesized de novo using reconbi nant DNA

met hodol ogies (e.g., single chain Fv) or those identified using phage
display libraries (see, e.g., MCafferty et al., Nature 348:552-554
(1990)). 10[0040] For preparation of suitable antibodies of the invention
and f oundes enibt@atidiongtotteedkithe Hidvigide linkageén the hirfg@edidi, Nidsnéby vana@thomal , or
p0|y0|%8%b ntlbodleZPhnany technlgues known in the art can be Uﬁed (see

mgerNpto apdiahy mapanre The fabi geenpger fsigyagyialliatnyith eyt gf t!
I mmnolh BQY rddd méa FuJa%n&Az%mmurfa@Age (P&ul%ﬁ 3d 9@ 193% %hm@vd}mesﬁt%a&
Ant i bod| es and ncer Therapy, R Li$s, 85); Coligan,” Current
Pr ot oc filagmpis Bmﬁ@ﬁmdygyer(rr@g@ 1?)e dlmtlblmf eman&CLmeodbAnm bowilewill Aoprediase at or y
?/ggyalj t}{ %g%g)f agﬁ%ﬁts%ag/nbggyrétm%z %la%r}zt%l PASH eelég ecrlrlng%lyl ar lﬁ){{b%fn lreecsom%nlfanf) f)ﬁ](\At I ce
ant i bod;etm)fdo]ogy efre:sg, theaembmrbbcmed uaddierein Ql&lohncl@deg antlﬂdale figemests efk@di ng a

nonocl on n.be cloned fr bri doma. and used to produce a
reconbf Hf%ﬁ Q%até‘i’ﬂ‘i’f e antbg ‘eFl%%? haszedira g Resing and | ght
chai ns r&Bmmmm%etamm@@B (@% GRRIAhaR m ofrafaee faeRm QR hE @y Pl asma

cell's. Random conbi nations of the heavy and |ight chain gene product’s

gener alibrages gegye. goddpCafferiare ﬂbdﬂqfw 3ABtAR2FSA (@M anti genic specificity
(see, e.g., Kuby, Inmmnology (3rd ed. 1997)). Techni ques for the production
of 18j niﬂOéOb hd&ionprparaterdéfesitahie aghordiss nhihe irveniigoaidder ¢9¢.a8corfiag emthe

4,946, Pat 16.,567 ed t roduce ant.i bodi es
to pol §1n|3/emtloLgl §§ 0 blmsal\llprl?]voelﬁ‘?lf’%% o Osyc??onta{r)%{]ﬁ% %ﬁl ecam@ruesclﬂﬁ’e\?]

or gani stesrxan be sals(sed, ber, Kmhmmt Mllstmy]\/lamrusemgqua%@sszumrar aked or
hunman anti bodi e see at ent Nos. 5, 545,807; 5, 545, 806;
0060, Sabungomsidrs s 5(1888: G5k ¢ral g 162 1 MeRaoaH Aglibod s G ORHOl ogy

10: 779 ; I n.Na k- n on,
i R i P

ol ogy 14:845-51
(1096) & NensbérighadiesNal abaaprotenmidl By and-Briong Mer)lon@{pﬂdmb@gbser g &
Huszar, 0 r ~cRhage
di spl af;) ”ltng]%ﬁerﬁ dﬁ;ﬁ%é’ﬁ%\ uhsge8 %)? oﬁléogg e%&(gg%s MS héﬁé; a%dq%%wﬁen\réé) rfrgr ic Fab
f r agneattsodhat i m$¢rw ichn beastlbtyedtfrmﬁl atcell,sed. 4 ethe echeantdogeps swejonal ghtibody

McCaf f er t 11/ 103490PCT/ US2011/ 025514 Nat ur e, 348: 552 554
(1500 Ehnii danddfigm o b AR o o R00 8 FE T OTSTOT P ROk BUBoRS. CRNF al so
be nmadébRiisParbliing hedvyind 1120 @aln@ of BRABELZE ahiikddtts Lhiekishbe AL geMS (see,

WO 93/08829, Traunecker etal., EMBO 1 10: 3655-3659 (1991); and Suresh

et g@ ., hxhstdesrcoriphisma £g b | Regomeempimtionogishy hearpeand tight shais gancprodudse

PeLer ORGRHORN Gy B IERNL LN 4 R BRRLAPGR) 83, ) oL oK s

03089) Jm)ﬁvamﬂdgy (%BteH o9 7§)0 Tebhmiques forrige prodpetionsi ki leghaiomntibodes ant i bodi es
are We're!com%mant antlboc?es (U.S. Patent 4,946,778, U.S. Patent No. 4,816,567) can be adapted to
produce antibodies to polypeptides of this invention. Also, transgenic mice, or other organisms
25  such as other mammals, may be used to express humanized or human antibodies (see, e.g., U.S.
Patent Nos. 5,545,807; 5,545,8006; 5,569,825; 5,625,126; 5,633,425; 5,661,016, Marks ef al.,
Bio/Technology 10:779-783 (1992); Lonberg et al., Nature 368:856-859 (1994); Morrison,
Nature 368:812-13 (1994); Fishwild ef al., Nature Biotechnology 14:845-51 (1996); Neuberger,
Nature Biotechnology 14:826 (1996); and Lonberg & Huszar, Intern. Rev. Immunol. 13:65-93
30 (1995)). Alternatively, phage display technology can be used to identify antibodies and

heteromeric Fab fragments that specifically bind to selected antigens (see, e.g., McCafferty ef al.,
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art. Generally, a humani zed anti body has one or nore am no acid residues
introduced into it froma source which is non-human. These non-human am no
aci d resiwoeastiangs9often referred to 10as inport resi duePCTiiseah/o235e4
typically taken froman inport variable domain. Humani zati on can be
essentially perfornmed follow ng the nethod of Wnter and co-workers (see,
e.g., Jones et al., Nature 321:522-525 (1986); Ri echnmann etal., Nature
332: 323-327 (1988); Verhoeyen etal., Science 239:1534-1536 (1988) and

Pr est aNafur 348:352-558t(1 205Y); MBikolet al2 :Ba@3cimblgy 19:929-V83 b3y bamtibertdiestgnr odent

enc for he corres enc
Tonnt | HOttE MRS (S bR rrcisatE Den e h g RS Gre 2 WOTR291 podi es
(U. S PabptkeN9 ol AEHE0 HGG3655D65%E1199 BUBEE Surbdnad LY, Memsdstin@aibibHt act

human vari abl e domai n has been substi t ut ed by the correspondlng sequence
fr om al HoAlOHULAYN). spyetiiodies camalpe B heterecortiugpiasi ¢& dtvertovalsaiewingde typically

hungan gb!o{?@g ?ﬁB}nﬂnéﬁ'ﬁk gé‘g%’gr‘fgom anazﬁé{t%eﬁ 69?@8(5’0%9 YoFBTRGR resi dues

are su y resi ogous sites in ro ent anti bodi es.

20[ 0042320378 andeliH @30&AYL.1 body” is an anti body nolecule in which (a) the
constant region, or a portion thereof, is altered, replaced or exchanged so
t hat t jo@4Hnt i\@en)db tordiungnizinger priaatiaibg @on-agnamintibedies akeatk]t imoando gt ant
region of a d|[ ent or aI})8 ed class, effector fuqﬁylon nd/or speci es,

or an @ht PFEr)ivap T“@?‘Bﬁ?d Xihas ORR PEROEAMIBP &I S Pies pLieiced g 1t he

chi mer erm%rkbth@%hachQS Hon-h@ha® PN nord-Rrhah arhib ABAGesi Alled Whelb e ¢éfred @F UT,
etc. (b) the variable region, or a portion 25thereof, is altered,

reff! acedmpﬂémmgelucwrﬁ lyricajlarialeh feont arinenertiaviablg damaint flmeanizatien ednt er ed
a”t I geq, és GGHal 1# ﬁér?é’rgley?&lo% ﬁ%ﬁ{ rﬁ&lﬁ‘&f‘\?ﬁf?&%ﬁd Q6w oAds gééle%s %ofi‘e‘é%? rding to

t he |nven I on hunan| Meri ¢ nonoc odles
[ 004 3] Nomra3H : B0 (he8); Rictlenamtdr bbdiyatu@ ﬁ@rﬂzﬁgﬁﬂ ¢ OBy \&mhdegbid exct/ior "

abel | ePat S LAt A Pt PBath 08 PRoGE” dfoGrp far bLoRA abel o or

can bes@sﬁthﬁié%maﬁﬂ@mp@mma sedqleAES f&&ae@érrésbeqcmg idgochtesdimims the WO
2011/ 103490PCT/ US2011/ 025514 activity of the protein. Such effector

ol &t | ¥Y¥ibpAy| derordingly, @k hwpenipsdantibadiesare ghimgriciantibadins (Hrudateat Noxin, a
radi Oa@%'l(y ?6729\? reinQubd %51&?%55 ﬁaaﬁﬁ; et ﬁ@rhbrPQQ}ﬁb rda) ufﬁ’azsx)@?n s&i‘s‘ﬂitﬁgﬁr the
ereint ody o

i nventi’on pr es an e ment e anti the invention is
| i nkedby the anrrespeydiag sdyaencedrones hen-hupamsireaigs.i nt wadiceytuntanided asigedics afs] 0044]

avi 35 BBGRET DR ECHToOR: rtiBEry LRI R B £ Pl

di f f er aive@steddy reedues &Ahl snaRigp Gk 1rWaaéhtvahemmr@ the bands of gels with
approximately simlarly |oaded with test and controls sanples.. Exanples of

Cy2®t opioa2jaganichimdiielantiBodyd i antdn@ibb®t mblebiilk @dwhizh r(é)Qh@eorﬂ@Kﬂ’feghl@h Cdria,
daunor ubi cin, taxol, ethi dUI m brom de, mtomycin, etoposide, tenoposide,

vi ncri gqrp%the(ﬁioﬁbsp @{gqreq—,,éeplqggqi @he@hﬁr@ed so that the antigen binding site (variable

region) is linked to a constant region of a different or altered class, effector function and/or
species, or an entirely different molecule which confers new properties to the chimeric antibody,
e.g., an enzyme, toxin, hormone, growth factor, drug, etc.; or (b) the variable region, or a portion
25  thereof, is altered, replaced or exchanged with a variable region having a different or altered
antigen specificity. The preferred antibodies of, and for use according to the invention include

humanized and/or chimeric monoclonal antibodies.

[0043] In one embodiment, the antibody is conjugated to an “effector” moiety. The effector
moiety can be any number of molecules, including labeling moieties such as radioactive labels or

30  fluorescent labels, or can be a therapeutic moiety. In one aspect the antibody modulates the
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10di hydroxy ant hracin dione, actinonycin D, diphteria toxin, Pseudononas
exotoxin (PE) A, PE40, abrin, and glucocorticoid and other chenot herapeutic
agents, asowelil10a®or adi oi sot opes. Suitabl e detect abl e necharsgoiiineisude, but
are not limted to, a radioisotope, a fluorescent conpound, a

bi ol um nescent conpound, chem | um nescent conpound, a netal chelator or an
enzyne. 15[0045] In sone enbodi nents, the invention provides antibodies to
av/ 38. Anti-av8 antibodies nmay be used systemically to reduce TGP

act i vahdtbdatyiofi ttenproteth. vSidh zkfeatbomeiedes inklade, banare gat laditaud tb harsantietimot dioge

| abel or effector noiety. Anti-ay/38 antibqdies conjugated with toxic
agent s 2 'SR rAL0qNE AZenk & GYEKINe,d SEEAR ﬁ?‘ﬂ’@gi' o=Vl 24 Sd?%%h%%e BYERIESf yl

t her apgiifvides 396MbSIimbRAQARkeiAGR dntiBOB d)the TlEntTRGOMNANEN BIZ9@itht Of t he

i nvention conprising the antigen-binding 20regi on of any of "the nonocl onal
ant i boderesrtad pradeug inperdyitaipxieagenbe used to detect or treat cancer. In such

a situation, -the antigen-bindi regi on of the reconbi.nant pratein.is

ot hedlttgh; The fuflhocdRedt PPy e 0 TSP S0 AR BBV havi ng
t her apgylt, ipgrtiRGhiy ték, whRf c8feQNHe RUPS. eSuthGfferbitel batbe loatlilyl appatet Whemi t ed

to, an enzyne, |ynphokine, oncostatin or toxin. Suitable toxins include

doxor ubiewiing thelhissofi ¢le With appresimatedy King Ll eadedindid testrprdbeppEiols samplsposi de,
t enoposi i i.St ] . Vit pbl i . i.Cl aydr acin
i one, ExapieE b ORAbHE LG ipLRE bR A6 R A Son el Sk 200
ricin, taxbl, ethiduish be@ide trhitan ytia rtbposide,aerepbg pe vinck ik yinBlastirebediEhicne,a

"detectable noiety” |.s a diagnostic,.agent or conponent detectahle by

splb r EOSEHE ARt acliToT R SRR S o GO S S PR ot e cal
chem cak40,0brifl A8 21 RBYSHiEAH ai®ains: chEXeietpeitid btk Sasivigll dddatisisstbgdsabel s
(e.g., 1111n, "mlc, 1311, 67G) and ot her 30FDA- approved i magi ng agents.

Addi t | Siable dasestaple matkaesandipde, bt aspretdteited tehypersdiospioperadiuciesa WO
20117 19549064 oriA40an adfpl GROBNNunfREYTR SomBhi! Dmefh GRS,  OF
S a e 1C e

hapt en ptrotelns or ot enfities can hrade det ectable, e.g.,
by i ncemgyareati ng a radi ol abel into the targeting agent. Any nethod known in
the art for conjugating a nucleic acid or nanocarrier to the | abel may be

enph oy gb4sE - Tn sonvSéshdiRENQdRe HOaRIoh RSl il ahighJBRSS ewgﬁi ARaQRIvEgat e
Techni ques 1996, Academ c Press, Inc., San 5D ego. [0048] A "I abel ed" or

" t aggedtititadies lpoghbeosedagystemidadly omeedudeat GF 8 agouanian ingintihdividoaheddreror whent hr ough

a |linker .or chem.cal hond, or .noncoval ently, ro .ioni.c, van. der

Tl o Cont e Palaple e B s aRoBEREEnE gt bbbt EFeas Ml eeence
of theiand %ééﬁ@)/su% afHEAL asTBY| RS GEkQhnBYo I8 B Gkl ehdpaREENERNR] t he
| abel bound to the antibody or agent. 10[0049] Techni ques for conjugating

det ect t] i i . g.,
Arnon S04 * MUl BRAAR He CoRARDl B n BE e TR B3 S0Pl mEp e o5 0
Theo apyégion of alvh 06 the omaloclBnilidatblbdss Anletk icasten cdihbe agey to Reeg etreatebncat..
(eds.)

" Anti b g)ta?lgg aéﬁ?&tﬁgg@g &Lq?gq?g)ﬁﬁ%l;rseéﬁoﬁ mqlfggg ;iﬁﬂl_%‘ lplrostctailr1 ?sr?o?nted éclcl) at'least a
functionally active portion of a second protein having therapeutic activity. The second protein
can include, but is not limited to, an enzyme, lymphokine, oncostatin or toxin. Suitable toxins
include doxorubicin, daunorubicin, taxol, ethiduim bromide, mitomycin, etoposide, tenoposide,

25  vincristine, vinblastine, colchicine, dihydroxy anthracin dione, actinomycin D, diphteria toxin,

Pseudomonas exotoxin (PE) A, PE40, ricin, abrin, glucocorticoid and radioisotopes.

[0047] A “label” or a “detectable moiety” is a diagnostic agent or component detectable by
spectroscopic, radiological, photochemical, biochemical, immunochemical, chemical, or other
physical means. Exemplary labels include radiolabels (e.g., '''In, #mTe, 31, ¢'Ga) and other

30  FDA-approved imaging agents. Additional labels include **P, fluorescent dyes, electron-dense
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Delivery (2nd Ed.), Robinson et al. (eds.), pp. 623-53 (Marcel Dekker, Inc.
1987); Thorpe, 15"Antibody Carriers O Cytotoxic Agents In Cancer Therapy:
A Revi ew'wonobnssbonal Anti bodi es ' 84: Biol ogi cal And @cirniseal /025514
Applications, Pinchera et al. (eds.), pp. 475-506 (1985); and Thorpe et

al ., "The Preparation And Cytotoxic Properties O Antibody-Toxin
Conjugates”", Immunol. Rev., 62:119-58 (1982)). [0050] The phrase
"specifically (or selectively) binds" to an antibody or "specifically (or
20sel egdapattts, ehzynmaxlisiofig ai¢doxis@nin, binhaptanbend prefe@israr bthet entaiepmbichican be

pepti de, fers toablndlng reaction that is determ native of t resence
of themﬁ%g?-f?ﬁa IDfetgery, lﬂcoap%tere%@éwéa&ag Bifas8qtinR a&ffmpﬁat/@weﬂgodgﬁqa&at her

bi ol 0g},Cfie arl FtSoonitRSE g FAARIGOALLO: hMOUPAGSS B 18 Hal/ bR REhpl dyBe, es%agm‘ o ed
anti bodies bind to a particular protein at least two tines t he “backgr ound
and nomethogpilesatibed inreemarsan, Rigcaniugpadl echnigueshi@Okghendrriic Bpwscingi, §aibi ndi ng
to an antibody under such conditions requires 25an antibody that is
selectedHor its specificity for a particular protein. For exarrpl e,

pol ycl onal antibodi es can be sel ect ed to obtain aonly those | onal
ant i bolf1048] ¢ natlabeled” opefapssdc AniSPdy PRA%Y @é@?%ﬁé igfouRd.1efBerse %‘8’%/@@ anti gen
and nothWidnth RiKREEr PERKSEDBond! B §or§§¢/e§&{tly {Flrdf%}ﬂ 1$}ﬁc aghiuev@dalby subtracting
out antibodies that cross-reaét with ot nol ecul es. A variety of

i Munoelsstagstaticr mtydrqgaly bpyalsiie e dhbebsusk Fh@é the@msr:rmmfé@ anpbedyf r@gentynay be

| munodgeayt KLt RPPhLL S o BURAE b PP Eadubacr) Usbota, ossia

ant | bodi es speci fi cal i mrunoreactjive with a protein riow &
Lahe, (804 %ﬁ?‘?%‘&lﬁ’?é‘gcowuﬁ%{ﬁk&rd&f@& e tharanegogentsdp g%%é?&ﬁ?ep‘ﬁ‘@ﬁ

| MUNOR{SAY (£OTe! t@maﬁl@t é?onldibhb&&ﬁal hRabok& PP embwRstatRtiAEDE Diidign Speci f ic

i mmnoreactl vity). t herapeutically effective dose or ampunt”

her ei nCescerrdherapy’ éid%len@qh@rt Yﬁﬂbmﬁa@%@ earicectheranys Ravsfedchetiad. (pds.), pp. 243-
adm ni X r " e of
the v SaluEnR: LS P hERRuRay oL TR 4R it Dy BRER AR B EREED
known Dehm“rymmisEc()seRebmeorget al.l(edsDeppresd 3-SPHBtanet Beltkec,dhc. D@S@g@h&pe ne (voI S.

1 2 d hnol f, P tical
Conbouridb (G54 RbidgtioAEeh b CllEn BTN ARIY o8 Ny BRE hacy. 20t h
Editi orA,an&né\ﬁw BibRisicar ARROABkal AspicRidak FincHorsadr (@I)cpﬁ ay5-006(108999) ) .

10100521 The term "ﬁi armaceutically acceptable salts” "phar maceutical |y

accept aml Eherae e as "ThePragasgitontAnd Qrpigats alP‘trBeSd?f@‘P@OQ&ft %E COUWMRTds whi ch
are pr h nont oxi ¢ aci ds or bases, depending on the
parti CEP%PEQU&\%l?%ginfgsg ?ﬁ%y on t he conpounds descri bed herein. Wen
conpounds of the present invention contain relatively acidic functional
ities, [(a9p dtidiphtasn“spadificallyanr dadecabila) bieds” by ac antitady bntspedifcallguor al f or m

of uch conpounds with a sufficient
8 sel ectlr\r/g '}llmmunoreactlve with,” when referrmg to a protein or peptide, refers to a binding

reaction that is determinative of the presence of the protein, often in a heterogeneous population
of proteins and other biologics. Thus, under designated immunoassay conditions, the specified
antibodies bind to a particular protein at least two times the background and more typically more
than 10 to 100 times background. Specific binding to an antibody under such conditions requires
25  an antibody that is selected for its specificity for a particular protein. For example, polyclonal
antibodies can be selected to obtain only those polyclonal antibodies that are specifically
immunoreactive with the selected antigen and not with other proteins. This selection may be
achieved by subtracting out antibodies that cross-react with other molecules. A variety of
immunoassay formats may be used to select antibodies specifically immunoreactive with a

30 particular protein. For example, solid-phase ELISA immunoassays are routinely used to select
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15anmount of the desired base, either neat or in a suitable inert solvent.
Exanpl es of . pharmaceutically acceptabl e base addition salts include

sodi um paDassi/wagocal ci um ammoni um organi ¢ ani no, or PoRgIsesilwesssal t, or
a simlar salt. Wien conpounds of the present invention contain relatively
basic functionalities, acid addition salts can be obtai ned by contacting
the neutral form of such conpounds with a sufficient anmount of the desired
acid, either neat or in a 20suitable inert solvent. Exanples of

phar maggibodizs dﬂ)dﬁlfﬁﬁﬂﬁﬂﬂ@bﬁ&e@ﬁkf@w&ﬁ@ﬁrbt@ﬂﬁ (s &.8., HagbwdeLahpspingeri ved from
i norgani c_ aci |'i ke hydrochloric, hydrobromc¢, nitric, carbonic,

monohy drékpsiesad é@h?reltowpmm#dﬂ ) Torsrbsagrentiog oh mgmﬁé%aivcformats and
di hydr ggemnphesiphesd l?eus%ﬁ J(?’H‘[ r&qné@?@&h?ﬁ‘ﬁﬂgﬁ&gé@tﬂifﬂ hydriodic, or

phosphorous acids and t as the sa ts derived from

relati Y(ﬁ)'S?( ”%”t‘%;@e%&ﬁy g?fe&ﬁ)eqi%sé 6rka?no%lgﬁfﬂlegem EW&%P&‘H&e tﬁa%?%hé’ers' ¢

mal ei c, onlc benzoi succini ¢ , funaric nande ic,
pht fhal effect:b&)n mmsullsfadrmlmsterpel t Theydxaat dosard focmbilation wtlladdpand ¢ the purpose

e, ar ghrite voin ABY M G St il R G B BBk el BRDERHEHET o "

gal act U@OUébeﬁﬁérﬂiph@%cEJ&%al’ DB§agl FR8ms @vogs 1-3Be9D; [Ebyd|The AVOWEBRle dall
Phar maceuti cal Science 66:1-19 (11977) Certain specific conpounds of the

pr esent ¢GHQleRY PoPhewReatinaldcmpaading (99); derngion: die Stisres andifiradficeRat al | ow
t he 30?3 RN At} E’dﬂﬂ?n C(?é?ﬁﬁ%% g@ dr’@%bz. 1 1098 kQ:a%ngfe g ié@ 5?" ts.

O her armaceutically accep e car |ers nomn to ose skl in the
arfi0ar E)0§2|] t dbk earmd‘rpharhelcpneglé}mccgptvlén’saltsﬁ or “p}@maceutlcally acceptable camer”

2011/ 103490PCT/ US2011/ 51 0053 | f d
be regésﬁg?agF & nfL)fi)gecsc?itf ET?‘ &“‘{ e }{n u%%ﬁé’gr%rgrw'g‘cfﬁ 1¥§&no£§1%§tn i ?\gnﬁﬁe

par ent aci@NHBase, ddpehdiag @@meqﬁhidamalsuummemrs foundenph¢ estipduadsieatriidde conpound
differs fromthe various salt forms in certain Ph S|calfpropert|es such as
sol ubi N§reip- WMhesorompoypisafthespressyt inyemion soat@in rlatively peidisfanctignalities.disee t o t he

par ent o § Bfidn Qs EQPb&&d?BRéH‘@!/ édﬂ?aeﬁﬁ?&e&'@'ﬁﬂ?@?&% Of subNBorRp RFEOvith BEIHCIAD-

[00541 In addition to salt forns he present invention provides conmpounds
whitgh ameuritf theplesigydumgsé, either nléatounmgswta‘oletlhe“t s@m@uﬁé@mdefs@frl bed herein are

t hos.e Cl?arrr[%% eug%al z%t eéot%tﬁgbas% aHélgl gaCftScinCt?lEae S%dlu ﬁ?tQES?Ul’H %chn? %ﬂh(?f{l&fgl cal

condi t Pons r ounds i nventon. iohally,
pr odr ug@amaranb@o Qanmgmds&dq gt bhzeslﬁﬁ)lﬁpsulmdsh@hotrﬁmupdseﬁelm pré@nniveattioan by

chem cal, o SLSGhemcdl, mehods L0, SRyt vlvo Sovi onmnto er cxal e, |
w% g g'é\ﬁ@g gdég.n? shEPERERIUAR witRh SIFHERREINGUNE oMhE Bedred UbiaIHR RRZ YR aOT

20  suitable inert solvent. Examples of pharmaceutically acceptable acid addition salts include those
derived from inorganic acids like hydrochloric, hydrobromic, nitric, carbonic,
monohydrogencarbonic, phosphoric, monohydrogenphosphoric, dihydrogenphosphoric, sulfuric,
monohydrogensulfuric, hydriodic, or phosphorous acids and the like, as well as the salts derived
from relatively nontoxic organic acids like acetic, propionic, isobutyric, maleic, malonic,

25  benzoic, succinic, suberic, fumaric, lactic, mandelic, phthalic, benzenesulfonic, p-tolylsulfonic,
citric, tartaric, methanesulfonic, and the like. Also included are salts of amino acids such as
arginate and the like, and salts of organic acids like glucuronic or galactunoric acids and the like
(see, e.g., Berge ef al., Journal of Pharmaceutical Science 66:1-19 (1977)). Certaiﬁ specific
compounds of the present invention contain both basic and acidic functionalities that allow the

30 compounds to be converted into either base or acid addition salts. Other pharmaceutically

acceptable carriers known to those of skill in the art are suitable for the present invention.
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[ 0055] Certain conmpounds of the present invention can exist in unsolvated
forms as well as solvated forns, including hydrated fornms. In general, the
sol vat ed worns/ms®oequi val ent to 15unsol vated forns andprarTascottieessed to be
enconpassed within the scope of the present invention. Certain conpounds of
the present invention may exist in nmultiple crystalline or anorphous forns.
In general, all physical forns are equivalent for the uses contenpl ated by
the present invention and are intended to be within the scope of the

pr esen{o0sB) €The Qéutral forl8 @Sk coRpb@idld negrHReedsracdl bylventacepeht sdlnwiena i on
possess asymmetric carbon atons (optical 20centers) or dguble bands; .the

r acemaP&es of g¢id andselBHag the ngegheampeng %%anvéﬁﬂoqaima(}ri‘eduiﬁe PUEHPIN GF e al |
i ntend fib by i doR\AE RIS

1 0057] G g B 3 O R, s A

cont exin pflaraevests, me dihatveisaBE saltstary equiloalent &f e arent fany ofdesemapingl faegat i ve

chapge ,or decre in antity of a paraneter that reflects TGF activation,
congargﬁquﬁpoéess@ﬁ%ﬁ?%gﬁvﬁgl%’bt ai ned under the sanme 25conditions but in

t he absence of an agent as described herein (e.g., anti-avi 38 antagonists,
anti - LASAT akt pdsidnrete salhéprmmta Beesst iRyshads) ProYies fospoundsy Whih &ederease
foll Oﬁﬂﬁﬂﬂr@(@ﬁﬁyPteodrrl%s%@t&%%o@@ds%%fbb@ﬁ&eﬂ%ﬂh@sé&n%oun@sﬂhht‘r@éfﬁly

ant agoni sts, anti-avg anti bodres and inmmunoconjugates) is, in some
enbodi medirsgq clemi¢a alsange0guder piRGglogiewd constigonsieprov iisithe epmpogadyof3mw, 40%

50% 6Q0% 70% 80%,0r..90% and npst .preferahl 9

2011/ 185&1@6ﬁ&gﬁ“&%édﬁ‘f‘;“iﬂ%‘?@npri%g%fa“&é’%{“zeﬁg"%g‘#%gﬁé%"';‘“\égé’fhhs?é’ées Srein with
r egar difven@éh Bndhehddy or bibetemitdl atettds in &t exaiitd dottynmatt. &or @atipten- bi ndi ng
portion thereof, conpetes for bindin 'tOH a second antib dx, or ., an

ant i ge R Y CAl DHBIPYGIPIY RSB ihe SRAPUNGS HAHYeBt e ton 4 RIEFDEdY wi t h

I ts cognRlemERIph@R SesktR o ligrd aaYlcdRSRAGRHeiital RBedIE €SENCE Of the second
anti body conpared to the binding of the first 5 an%l body in the absence of
t he se ant i body. The, al-t.ernative, . r pi pdi nd

ant i box@ggb i egtalélpcl%{n Sﬁlénqsg)fg}fespcggs 8&‘@‘6 nﬁ%ﬁﬁgrb%%rgéggg ]\fq‘gedt rerﬁg;;ar%e\ieglﬁ%e of the
first asivatbdeymsciacudibghytard fomis. be gédeeal cths eolvaibdforins arezqfiivakent tant i body
can_inhibit 't bi ndj ng, of a second anti dedﬁ 1o its e(%it Foge Wi, t houtt t hat
seddnd VAMYASSH THMIAATE IHGIEhE b HEPHEASH WRRINTRG LPPRYMHBEIY 8TV

I especidekgin@BinpeRRs oiWeH&ent iWAGIiSn 8RS RxRIN MEEylcdejselimramoiioni t s the

bi ndi ng of the other antibody 10with its cognate e or |igand, whether

' epito
to t he ferase In gensealeal] ,lrysicalefgwareﬁwml?nt_tfqbretgah%qsB@*&Fl@ggwj@w& Rresest
Lor 0SS RANRGE fha L e BBE DD QI in LY scBSH AT Alent RRLAdESPECt ] v ept t ope(s) .
eting eting antl bodl

Bot h conp and cross-conp s are enconpassed by the
present invention. Regardl ess of the nmechani sm by which such conpelition or
Cross- é%d#!t ir&ttelnﬂﬁ’ @Eﬁgf‘%‘g(og.ﬂ?f PresepBiy e r?&?sﬁf‘ﬁcae?,ymgﬁhfco?a ia_f)%?n&))gh%aage, or
bi ngi NGefiBrsPorCIBRMoAN; iiRNEcentesD@abtbRBmbREsRB etriciRéméBand bldivi@jal the
skilled artisan woul d appreci ate, based upon the teachings provided herein,

that sigemesoarpell imigndsad bt encpppassedrrpbini thyyscant PhiBaPESeHd i c8ibnpassed and
can be useful for the methods disclosed herein. 10059] Numerous types of
conpet i[0057¢ bihadérng 'redigay Sredu€nghomitedidfotion & xdiepue:d is did dneRasfendi8 ect or
i ndi rect radi oi munoassay (Rl A), solid phase direct or indirect enzyne
i mrunoagssiigge TGFp activation réfers to any detectable negative change or decrease in quantity of 4
parameter that reflects TGFp activation, compared to a standard value obtained under the same
25  conditions but in the absence of an agent as described herein (e.g., anti-av38 antagonists, anti-
avP8 antibodies and immunoconjugates). The level of this decrease following exposure to an
agent as described herein (e.g., anti-avp8 antagonists, anti-avp8 antibodies and
immunoconjugates) is, in some embodiments, at least 10% or 20%, and more preferably at least

30%, 40%, 50%, 60%, 70%, 80%, or 90%, and most preferably 100%.
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20(El A), sandwi ch conpetition assay (see Stahli etal., Methods in

Enzynol ogy 9:242-253 (1983)); solid phase direct biotin-avidin EIA (see

Ki r kl and woab11/1034901 nmunol . 137: 3614- 3619 (1986)); sol i #cphmss&10235ect

| abel ed assay, solid phase direct |abeled sandwi ch assay (see Harl ow and

Lane, Antibodies, A Laboratory Manual, Cold Spring Harbor Press (1988));

solid phase direct label RIA using 1-125 | abel (see Morel etal., Ml ec.

| munol . 25(1):7-15 (1988)); solid phase direct 25biotin-avidin ElIA (Cheung

et al ., [0858pI| Ay tetm6chApetE] 2s (1AdMe)n wahdegzi'rdtecah ah@telyededisAhat biirstenhauer et
, Sca d | mrunol . 32;.77-82 990).) aIL such an ass i,nvol ves

e usBR I PaGE S R PHTAN IS o OIS iRVl o Mo Sthgp e

ei ther 39find ﬁ%dlmmram@kbﬁdv}mssmdlﬁyymg lre@uhﬂlgbdgwhatsl Rbedteebitopt & ence

i mmunogl obu etitive inhibition is neasured determ ning the

amount @iﬁctﬁlébéﬁcrb%"%dltb@Pteﬁ@Cgéf thg seqnfl geigbady cempirgd Fmth@ﬁéldméﬁélﬁc@%f t he

test 3 [T

excgess.gllltwr"{;!td p (§1|8legll’sjlgelh%e?#lﬁéfj éé{db%/&g)gﬁf) ﬁlétl on ggés’girl}}ékéc@ﬁ%@td?{#gﬁ%sle%&gi es)

i ncl udenténtdy ol gstopt ivdilsogleteotablyales@amedapiteqpeseas: dfftiee findCintibody, can, but

2011/ 103490PCT/ US2011/ 0255 f t b di t
O RO B e aaE- Rt R Bt Y B peam ol 0 Hatas o[ ssOntaiof, fitknd

refer egﬁﬁ) Wlih@@ﬂtﬁatfs@éonﬂtaﬂﬁbédyhhlﬁ‘iﬁftﬁf@Q}% BiRding 6Pithe fids Wadibody thvhiefespectiogpet i ng
anti bo resent in excess, it w inhibit specific b| ndi nrngOf a

refer eﬁl@léopﬁn oMY, Wherg e@@kﬁ?@ho%‘ﬂqtm%y‘h&’ﬂm F@%‘ﬂd‘%owe othep a
acy b Vawltﬂrfts ggrﬁa% %{)Tttaﬁo ﬁ%ﬁ? %H@tﬁ'ﬁg t(gfhf%%lne fg?gatté}r of 13ssk T%: elgrﬁ,)etgmé{‘@rﬁlbgﬂi'eg' nal l'y

characterize secreted froma tunor cel at was
» capabl erecsbldltndcmssqgmweta’ anigf ecchethepfe botdineeofiticinespeedyd emtopesedidts i n
cultu Q was rev ted %tét he..reversi on of

Che cefompdligani s e Rt AR s e At P PBRE b e GresBiahRh S Touay

TGF131RELTAREs draNEmbaRRisAObyRRith fidBtbom ;BB@@@ RrcedseichmpsithecBiB(d.al stéd No
acid regions. [0061] TGFI 35 have proliferative effects on many Cfenchyrral
&

and ephtnﬁanp@woe@rmatt%nﬁb@an%aébmé@gﬁ%a ROBBRACPINGSOITOE Geidhatt Bt es
angk - p?}x% | {e SR '53( &reish ﬁg%l_ﬁlagﬁrp Biel BRLd BhonCht l[e%ehl %‘sd;f?g)\hgéd Rreiff &hhtSuch

macr opha ocytes. Such effec i ncl ude decreasing the
secr et lcmnp«:tfngl andrkm g@b&ampqninganmmdmg resgican pireerbandpe s uscfulfpodenesi s,

adi pogen Iy ]}Wadr enal steroidogenesis. Several nenbers of the TGFI3

fam | ynh 4 E)S’ts ﬁfe Hiters of mesodermal differentiation in earl y enbryos,

in particular TG-13 and activin A, [0062] TG:13s, IEspeC|f| cal 1y GF13 1, 2,
and 3, (00581 miVumsseHsERREs Of FYRPTIRI e DHSINZASEYS AfSdrORit ToRsamRle-ordidpnasee) |

gr owt hgirbffok m&t'rﬁ’(ﬂomﬂﬁﬁﬁda&a? mmes?dl@ phﬁ&edliemqﬁdlﬁéé@érﬁmne%giuﬁ%%s' s,
and apoptosis (Taipale et al fects in function are associ at ed

wi 26 a(lﬁm)b@mdwfchmma@thtmn@gwe(bees&tdtle@ aj. nMeljvddhgl Eravuelogudpfe&2si o83 Dunor
cel | gromt ool DI n-o00h A BLIW RGN er al, J. Immunol. 137:3614-3619 (1986));

solid phase direct labeled assay, solid phase direct labeled sandwich assay (see Harlow and Lane,
Antibodies, A Laboratory Manual, Cold Spring Harbor Press (1988)); solid phase direct label
RIA using I-125 label (see Morel ef al., Molec. Immunol. 25(1):7-15 (1988)); solid phase direct
25  biotin-avidin EIA (Cheung et al., Virology 176:546-552 (1990)); and direct labeled RIA
(Moldenhauer ef al., Scand. J. Immunol. 32:77-82 (1990)). Typically, such an assay involves the
use of purified antigen bound to a solid surface or cells bearing either of these, an unlabelled test
immunoglobulin and a labeled reference immunoglobulin. Competitive inhibition is measured
by determining the amount of label bound to the solid surface or cells in the presence of the test
30  immunoglobulin. Usually the test immunoglobulin is present in excess. Antibodies identified by

competition assay (competing antibodies) include antibodies binding to the same epitope as the
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di sease (Blobe et al.). The TGF13s are the prototypes of the TG-13
superfam ly that consists of over 40 nenbers that control key events in
ear|ly dewsbaprers4oopatterning, tissue repair and wound Realtise@i1/0IERL3 i s
rel eased as part of a latent conplex in which the cytokine cannot interact
with its receptor. 25[0063] For TGFI3 to signal, it nmust be rel eased from
its inactive conplex by a process called TGFI 3 activation. The latent TG
conpl ex includes 3 conponents: the active (mature) TG-13 di mrer, LAP

(Iat eg&Yerg&&gﬁgﬁ%ﬁdnﬂ@ﬁﬁrilﬂdﬂ&k batithd (6BR a(jjﬁaére Iplto'[ﬁl%ﬂ'llcb:hﬂyl progimpalad gien) . LAP
is a di S bonde i mer that resents . the N-termna of the TGFI 3

pr ecur §YtoPp PN by th TFféerﬁ%Cteli‘PEE odycongerty TG@&@W@?F%Q&f'igb@%@Tha TGFP protein

repres EcitibBinBME Gk $&GErendd vntib
bet \Aeeﬁa}{t.l%etélhgél@ qogpggngééegﬁmfkge%?gggg@?%s? c)} 1c lga\?gd W t hrlerrll thél @C%Tjtgl , but

t he TGredmpoopeigendy af BastisAordotnd t o TGFP by non-coval ent interactions.
The conplex of TGFP and LAP is called the small latent conplex (SLC). It is
t hes asyewpaldionti®@f LAP and TGFP that confers latency. LAP-TGFP 5 binding is
reversible and the isolated purified conponents can reconbine to form an

i nact i Y@@ The I'%I'II‘IS{(}{IPH?H SL%W n aCtOIhE (?ggg?}‘l&iﬁ‘f%ﬁaﬁfé Cﬂ%l%Ct%lq;e%r S%%H#tg]lilher el n as

| at ent |nac Ive. ropert

that i (s%cr@&ﬂlft\bhi ¥ tunfor lckMih®dhdd Yvak bepabrvfandiicing aafanlsiafrﬁé‘d pﬁEGEtI?pé i @0t | ve
TGFP (a process, terned Iatenfgf TGFP activatign Ti s %es cont ain i %ni ficant
10 quaﬁ%qpﬂqsagc%\s i atel@ﬁ% TeipHect ngs seersibieias dempnsyaiey 0 terghersiep gEFon of

this 'éélmﬁg%ﬁa;%ﬁ efénawg%h VaBbi ¢ gé %@Fp SRARS §SHRANNESE lavB beer( 2003) 1

Cel | Sci tency is con erre he non-coval ent’ i nteraction of
t he0 TGHa8tifiedo pépbd ;det;elralsharecsmhxlaedmnrtveacichttegmy associ ated protein (LAP).
Activation occurs upon cl eavage of the bond between mature TGFP and LAP.

Lat ent L@ B e AEREHT By RksdnbBIfyA Tk Bpith@GAlIcéR tyfekP. Once
acti ve[OB@g:PPWE}lFtr?gggwaeﬂper{]L%baﬁ nas t oget he>; i %s lﬁ{ gh af ?Fl“nl ty cser}ljlf)%e:/ t hr eoni ne

ki naseUnypeettaiamdnditipe TGF( doeptsontss ardpiotifarataeesicets sn gpigicliekgisduct i on

cascade. .6 There i.s the difference. betwe h TGEP actj vation”

and " TE¥S fﬁ?‘SEJéa&’lrﬂ%mphﬁ%‘?s ?Wdl-‘laég E%B' RIREY W Cﬁ B’E@ggg%ﬁrﬁagsmg tk? ers to

the predce@ioftolf emmfepiaain@hd blyprérond hmhw&esxi%@emd AP geMisi ot

cl eavage, no TG--13 acti vi tg can be detected in the precursor 20TG--P di ner
)

undi&r adrynaé@wmldcvgsn%ws Crezerpbggempers of Pred&iftifagiibyarg laﬁtenF@t“C%rétofvu ty. The
term " TGEP, activation". refer t he. | i ber f |3 dinmer from
its mf%?éjc?mq%] (i rleaL‘B\E"n eﬁ1§/r éT?QDWOS i %amc”parrocesg 8& %%3 precur sor has
the potential to be activated, i.e. to release TG-p, whereas, the

unpr oc €968l FEEBspecifiemly HeF faétd. vad dcroumubingtent ?N‘?li‘&?sltbat@!f%‘éﬂﬂoﬁ@m
(processing or% Qleceﬂigg’% nﬁgmgl%n?d n%aﬁllgg)ﬁﬁl%esée rlﬂ uﬁpg}%?éﬁjx %ﬁg;ﬁg%%s;?een

descri 81 aten aCtI va | I’é
and apoptosis (Taipale et al.). Defects in TGFf function are assomated with a number of

20  pathological states including immunosuppression, tumor cell growth, fibrosis, and autoimmune
disease (Blobe et al.). The TGFs are the prototypes of the TGF superfamily that consists of
over 40 members that control key events in early development, patterning, tissue repair and
wound healing. TGF is released as part of a latent complex in which the cytokine cannot

interact with its receptor.

25  [0063] For TGFp to signal, it must be released from its inactive complex by a process called
TGFP activation. The latent TGF complex includes 3 components: the active (mature) TGF(
dimmer, LAP (latency associated peptide) and LTBP (latent TGFf binding protein). LAP isa

diS bonded dimer that represents the N-terminal end of the TGF precursor protein. The mature

20



medi ated activation process in which several cell types converted the LLC
whi ch is produced constitutively by nost cells, into active TGp by a

pr ot ease-wopend@stoor eact i on was by proteases. Latent TGPPTAISRONARISOH

requi red a) the protease urokinase plasm nogen activator (uPA), b)
activation of uPA' s substrate plasm nogen (the zynogen of the protease
plasmn), c¢c) WD 2011/103490PCT/ US2011/ 025514 binding of LAP to cell
surface mannose-6 (M6P) phosphate/ I G--11 receptors, d) LTBP, and e) TGase,

as ant The@ipesteianedrodeni theidxeindinsl edll (#2012 KD )tolf eRepré@adt. afiisbdalddetvadn et ent
TGF- beta activation. A nunber of other proteases, including MW-2, MWP-9,
pl asnmi MGFBaprphlAP ixtrpiealysicalbhraieavpdithinghe Golgi. Qb g8t IPyonsplids 'g@awsi bed as

| at ent , TGEP i vat li.,. et.al. .(2001)). 7 '
for 1 abSi QR RIBRD RV R oBruRl: 8 PRby g2 oR e LS SaTRENR o
pr ot ei Mhdrfp RS PN, Nt s TRPasddciatioh b Latant TEFRRhhttoaferlhicheyral RR-UIGHB

conpl ex containing TSP-1 receptors as well as CD36, and, in sone cases,
pl asni hindingtiereversirandahs isalated purifigbrarerongntdicaretecombine FaOrm @A isstivieen TSP- 1

" epeat SLTHoUM Bt oe e blaPEOLHEF R AR EPL R Ry AOHRS: 16eBE LT V7] T

pepti dgakPie- in the LAP am no term nus disrupting the non-coval ent
associ ati on between LAP and TG--P. A tetra peptide KRFK will activate

LT AR B ¥ SR8 BALL o G B

parti alTGFpue btaRPIGIS @eoRbyREnM laienTGFFR 3dtivation)TTiSusd dohtairesgpefitant o
enhanced inflammation. The adm nistration of the LSKL bl ocking peptide to
wi 19 15v3nsisienpiclateninbaicR andoestivrticicofnly 4 spa)! heatinp obdiiclatest he TR et ithose
observed in TGP -/- [ , t bl f : [vating
pepti dét 3“3}\%%—@5}? ‘!iporr%‘l&g Rﬁllée\%eef %quﬁgﬁ{)r%ﬁo‘sﬁggé&?g@aﬁ ts&E%}SnHBFérrﬁg%ver ,

t he pheraioypevaéntineral®dh df thé TGP psepediids alBotalicdphd hihey ddsecifitad progdienot ype
of the TGF-131 -/- nouse nor does the TSP-1 -/- phenotype resenbl e any of
t he phéldPY pbeivetion ersursapon glrpavgge ofthepopd Bewepn mﬁ’i”é%.TG¥Bé§‘éL6i})s ¢eEPanci es
again est, that .there 20 be tipl } . { £ chani sns
For actlhaeT oW gP el aheuraiEin® Fols Pl TS RROHRET, SRET b AR "Dy

m l1d aeiifgd tbLbtherSis, highhuffiRitPsepiatiryoriiesitiakbelty pedsant] ngpei Inteeeotsiand indédtveeen  LAP
and TG--p. However, except for specialized situations, such as the

ext r ac E1EnYI EnsRSHPRFASAEIt for med by osteocl asts during bone resorption,
this pHis probably rarely achieved in the extracellular environment in

vi vo. TomsSgf dihere ipHeidifferamdelbetween thdternas "X55 fpantivationd ehd T Sh procesFEE-"P

S?glp\égtlslpggle T&g’ggg}tw-rt?%éwﬁ% ég%chsg%glcr)’éel}g rt(? %%tr(i)tgo ?t’ic an}vagg (t)f t&nt,] Eor;r -132
between TGF-B and LAP. Without cleavage, no TGF- activity can be detected in the precursor
20  TGF-B dimer under any conditions. Cleavage is a prerequisite for TGFp activity. The term
"TGFP activation" refers to the liberation of the TGF-$ dimer from its interaction with LAP.
Therefore, the "processed" TGF- precursor has the potential to be activated, i.e. to release TGF-
B, whereas the unprocessed TGF-3 cannot be activated without initially cleaving (processing) the

propeptide bond.

25  [0066] Several molecules have been described as latent TGFp activators. The first cell-
mediated activation process in which several cell types converted the LLC, which is produced
constitutively by most cells, into active TGF( by a protease-dependant reaction was by
proteases. Latent TGF activation required a) the protease urokinase plasminogen activator

(uPA), b) activation of uPA's substrate plasminogen (the zymogen of the protease plasmin), ¢)

21



recognition sequence RG. TG 131 and TGF- 133 LAPs interact with cells
expressing the integrins avl31l and av135. Although the binding of |atent
TGF- 13 wwb 20teea49bnt egri ns does not result in activati ear/useewdioessiof
latent TGF-13 with avl36 results in activation (Munger et al. WO

2011/ 103490PCT/ US2011/ 025514 (1999) Cell 96:319). Activation of | atent
TGF- 131 or 133 by avl136 requires the RG sequence as nutant forns of TG Pl
or 33 containing RGE fail to be activated. [0070] Integrin avl38, in
conbi naihtipg ofM_AR thEdl MyRce a@hhasatse(s/ld}atpemphéﬁmm(IMchitoan d) L(TZHYOBM d. Cell

Bi ol . 159 493). Integrin avl38 is expr ssed ri epithelia
(e.g. TSases aﬁa%jm@ﬁihewd/%{)m %*é%r ﬁ?ﬁyﬁaf thegq reac af% Hﬁ%#%}ﬁl&%%ﬂ%s I n what
i's Con§dtg/§tr1@rfj RnlRbaus oiRS gﬁ‘)’f@a%g m@f‘ﬁ@i;}% MBI O350 Hsiie ceiphih, @(H'hfaﬁ@e
interacts wth latent TGf3 in the cell- matrix, and recruits MI1-MVP to the

conpl eand slimtase htvessupsequiedlyeech desedbed dsdatbrt{ RGRP %@Vﬂom(&ohefﬂ@héwlﬂ)he
active, mature TGFP peptide. TGFI3 bioassay 10[0071] To determ ne TG-P

act4 vajgoem i A s%c&ﬂ%ecthﬂﬁ@m%xslﬁﬁént 1EBE aGiflalidn RYBRESHE Nderddtioddfdice CO-

cultured with TM.C cel which are mnk lung epithelial cells stably

t r ansf satred!lviat moalnﬁﬁi%mk&spcssipoﬁm@ Withelgrennt GBI irt neaufsl- mglwwerg@mpi@t i vat or
i nhi bitor-| ter dr|V|n ci ferase gene (Abe e 94) Annal
Blocheﬁ@ﬁTBmE?%¥D W&ﬂ%?%é? gDﬁg§WF¢“F8@BgW?F AT 5’&1 roduce a

very | Qé%VQWQR/QlVQSda @ifrec-tr@t_'érg'ctﬁ)ﬁtb'eﬁ()@ateh aRp- 1TMdG L bl Sinclatestthéigipdsridesed i n

15coculture with other cell lines or cell-free fractions to test for the
presenSQUGKméﬁﬂiﬁ@n¢GPPeJ§Pnb@®@hv%@@@eﬁbéPﬁ@ﬂklﬁbﬂﬁﬁaiﬁﬂn§§§y§“hﬂ6

pe ornmed in,the i bod 10
ot Tfigh R LR pBDERANL B PAPIERS prAlh nishEERR LRSI AR D0y, (G

Ugl m, aéb@ﬁﬁt)ora&t\de@@mﬂoedi T6bs. (4 884)pepiderigRFK (Wi &) vatd RRFCTGH@ invatsur e

active TGFP in tunor tissue, equal weights of tunor tissue |s m nced and

20i ncubed BoviYn wheeeas adsdimweofithe Léﬁ Pﬁi)thiee(LSﬁ@) ingxsess Pk tah tSFddnt ai ni ng

A L e b L

after yhp&dtd sasdenenmMmatamich. vmedﬂnaﬁsteabedfthmeKwem@g @dptide womtldi ni ng
active or heat-activated (latent) TGFP are then added to Preplated TMLC
cells Wiremies lnﬂmqﬁ@amcrq@md lyngrpapholngieasEnilgife Bioporbsgysd s CF i AnBale ar e

added gf fheql. ga@ hé\’i %ﬁe%&%ﬁﬁgw Ll & T -ﬂmmbemﬁ@p%o@fagh

i nhi bi tor are |ne oncentration that
towards normal. However the phenotype of the TSP-1 -/- mouse does not replicate the full

phenotype of the TGF-B1 -/- mouse nor does the TSP-1 -/- phenotype resemble any of the
phenotypes of the TGF-B2 -/- or TGF-B3 -/- mice. These discrepancies again suggest that there

20  may be multiple and isoform specific mechanisms for activation of latent TGF-3.

[0068] Latent TGF-P can be activated by mild acid (pH 4.5), which probably destabilizes the
interaction between LAP and TGF-B. However, except for specialized situations, such as the
extracellular compartment formed by osteoclasts during bone resorption, this pH is probably
rarely achieved in the extracellular environment in vivo. Therefore, pH is unlikely to be a

25  common mechanism for TGF- activation.

[0069] The TGF-B1 and B3 propeptides, but not the TGF-B2 propeptide, contain the integrin
recognition sequence RGD. TGF-B1 and TGF-B3 LAPs interact with cells expressing the
integrins awvB1 and avB5. Although the binding of latent TGF-f with these integrins does not

result in activation, binding of latent TGF-B with av36 results in activation (Munger et al.
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do not inhibit the ability of the TM.C cells to respond to reconbi nant
active TGFP. To neasure soluble TGFP activity fromcultured cells, cells
are i ncubabedii/m3®wd0 ul of conplete nediumw th or w t heatr/td3Z&E1/0es514 0D5
for 1 h at 37Cwith gentle rotation. Cell-free supernatants are WO

2011/ 103490PCT/ US2011/ 025514 harvested by centrifugation (20 g) for 5 mn
at 4C and then added to preplated TMLC cells in the presence or absence of
1D11. For sol uble receptor assays, conditioned nmedi um obtained from

over ni glboradil 96:88) 0 crltion ofilgeny FEE-B IRe B3 Byv@v feueqdias alseR ODistqueateasdef i ned
as activity mnus the background activity of the TMLC reporter cells.
5Ant i bedtaesfosns phEGFBlenBeanpodr3R CEHal iorkegetivat¢divent i on provi des

anti bodi es that specifically bind to integrin avl38, but do not

si gni f [opaot | m@g'ﬁmdx\tgx, Rt doaibinafibe ithrM T (B4MIP, achivadidSlateay TEBP (Blute: Ji.

Anti bodi es of the invention can bind to a s e(;ifi_c'epitoPe.or _epi tope

r egi on(AOBN. €e8\BIF81 SITHB) e pitezsivevdBris pepressecorifrogruin prigal ¢mibala tergear ) or

f. i I ' . h [ ' . : , .e.,
he opf CopeA CR AR S B bR Ot AT P DR R i BT - °

i nvent RehakRyh, GOAS dkBreddtd BRItheORS uEBe) Mtdrbidits vitk 1at&8 TGFRin thecetiondtax,mat i onal
epi tope, or one that is dependent upon elenents fromboth within ocv and
Wi t hi nand3gerujte y7FMMP tothe cembles sk e prdieasa plertss die 1BieAdECK B andisleasrs
inhibits TGF13 ﬁﬁttr ghl on.,e.g., conpared to TGF13 activation in the
absencESFIYHE? ‘?'§’ YPPYYE- sone enbodi ments, the 15antibody does not
reduce adhesion of cells expressing ccv1l38 to TGF13, that is, the antibody
does ndGHfdeiaassayv138- nedi ated cel |l adhesion to TGF13. In sone enbodi nents,
the anti body can reduce binding of soluble ccvl38 to TG-13, conpared to

avi@s wondj ngoidetethime aoFpneavaiontine cadfituRodyay, tedt @OFexRERLEI dB8tags cd-he
anti body can bind to an egjtope on 138 that is within SE(% IDNO _11. In
some efdBuedwitk IMLGeellspivhishare mink bgnesepiheliab galls stbty wanstrsted il sEPES ed

1 om ZRRHRR AR {idhe HGnindeR acliHA0 infibAE 1 bifnerAithe il AGireaRd FI 79 of

human n me enbodi nent s; e epitope in s at l'east one am no
aci d setreqindd ef ¢/oftOB) HadBiodserl 7¥6:2 N3 8 TMIXDTglIsBle Highly 1d@bnsiRIBI GRfhd F180
of human 138. In sone enbodi nents, the epitope inc|ludes at |east one am no

aci d sandeiedererasry lowy brskerenpsof[HGES agdyedon. hMEC qellyern thuepersghilot hunan
13 i t, i i . .33
5 5?% 07?3?&1%}% \gl:fﬂ; ] RN fes SRR RRHYNsb @égffogmn Ej:ln?ese o208 TPERE u%?f%st .

ng site, 1.e., epitope, O t1 body ral sed agal
gi ven amiih@Renceanabadoat evssayRa psiongedritthe pgsdtico vnatisandelvd anti-t TGFBF

exanple, a conpetition assay (e.qg., a caonpetitive EL] SA.. can be caryrjed out
cai . Bleching PoRy i € Re/E kHS\An R Bupno) T bl Gemh (Y Hohr GBI LSS or
_"Ii_ﬂtG'_geﬂg}i’iﬁlf‘%rﬁ‘ﬁ}ashgk%ﬂbé&(AHel%%%)?M%é‘e?(?4995.933t part of the same epitope.

[0072] To measure active TGF in tumor tissue, equal weights of tumor tissue is minced and
20  incubated in sterile DME for 30 min at 4°C. The supernatants containing active TGFf3 are
harvested after centrifugation (20 g) at 4°C. The pellets are then incubated in serum-free DME
for 20 min at 80°C to activate SLC after which the supernatants were harvested. The
supernatants containing active or heat-activated (latent) TGFf3 are then added to preplated TMLC
cells with or without 1D11. For protease inhibitor assays, inhibitors are added at the initiation of
25  the coculture. The maximal dose of each inhibitor are defined as the highest concentration that
do not inhibit the ability of the TMLC cells to respond to recombinant active TGF3. To measure
soluble TGFp activity from cultured cells, cells are incubated in 100 pl of complete medium

with or without 37E1 or 10D5 for 1 h at 37°C with gentle rotation. Cell-free supernatants are
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WO 2011/ 103490PCT/ US2011/ 025514 epitope can al so be | ocalized using domain
swappi ng or sel ective nmutagenesis of the antigen. That is, each region, or
each am nwoaeildio3oh t he anti gen can be "swapped" out, oPCImlssdivessed wth
am no acids or conponents that are known to not interact with the test
antibody. If substitution of a given region or amno acid reduces binding
of the test antibody to the substituted antigen 5conpared to the
non-substituted antigen, then that region or amino acid is |ikely invol ved

i n t he haptdiaPey cdn@i&dtiofh B0 Ly foephiigar POanddRs aldéd ﬁqué;ﬂaed TMLGellket i vel y
perturb the avl38-nediated activati on of TG~-13 (e.g., rel ease of J’rature
act i vethraprassnes g5ebsencent | dr For selublg gecemtor assayss %@)“0&6@ megliymsofyal

embodi ?ifeang &vﬂ%g% A LDOEY 1998S, AL REALGS fuerfeas?el eqN we%nhéa/asvycmqanheel on of

av138 10an avi 38-expressing cell) to latent TGF13.

ant i bothegmckgreurchwmtinity efthe N sy repotiérghellslegr ee of sel ectivity | n pert ur bi ng
only integrin avl 38-nedi ated activation of TG-13 and not the cell adhesion
pr oper Angbodith bt theMyenfi@nundesirable to inhibit. Sone anti bodi es bl ock
TGF13 activation locally where integrin avi38 is expressed. [0077] An

exenpl Nt f. n

conpr D073 7 2R indspfor JEAS BER0EE: Ba JsPRREIAR KRR RPERRT § oo
| D NO dé noesaghlﬁcdﬂag%mdabather hddgriab | eegr@gis@&vs@raw) sAtthotifes efthbéaveyti@hai n
CDRs of SEQID NGO 8, SEQID NO 9, SEQ ID NO 10. Antibodies of the

pr esentcaﬂ lwvem il EneCIcEpI lPRPCIr SHEORETCZIAR PGy FFpEERitoRsIcapbRdi ng to ccvi13s

wth an havi a |ight .cha ari abI e ree
| i ght c?lal n (B?r’ gﬁ% nﬂ%o Orngﬁal%{ﬁp%e u c}é%{dg@lgégf%fnl\%ly% l§8gnd a
heayy ahakN.oVakd @tofe fs86daRd vathik BBPThS bindink bF 8R NBBMY Fhidd idv&das ny SEQ 1 D
NG 8, SEQIDNO 9, SEQID NO 10. The first residue for SEQ ID NO 9 can

be ei t hauirRapepiiopelregipsowside B8 et eepnfdratationdh epitapsnereang ghat sedepeitsiont t ut i ons
of Ror Y uI | s r The |so of the antibody can be I1gd, 1g&,
| g&Ra, P rﬂf 3&‘%%6§§T WY ‘ﬁﬁﬁ% anti bodi es of the present

i nvention can be an anti body having a |ight 25chain variable regi on of
ei t her [®Fd)] | Dn bidne @nbediGEQs.| (e NObody hinds & fFfeandyinitbiss FGHR prétaatien, reag,l on of

or eaonEOPIVERES (P RALAZT gribe Svsos b SPe, B be aroeeii s R0 5 and

heayy gh@da \d@églﬂm&mwmmo%ﬁ@@&;@emg avAg o I, @rﬁb%ddheﬁﬂt‘i&d aptd bodi es
of the present invention has a [ight chain variable region of SEQ ID NO 4

and a hetam;iuqehmﬁﬁ mechatabteél adberiomtodfGISEQn| sDmsi@nodifivnts3the xatfpldyrogn

anti bocriéd%?:e gmgmg 0 sol e av%g %GF g\oco%n%%rle/dltco) %cégggxcn-g{ngsfrzl Ohe a/bgezn%g %é the
antibody. In some embodiments, the antibody can bind to an epitope on 8 that is within SEQ
ID NO:11. In some embodiments, the €pitope includes at least one amino acid selected from

20  amino acids R79, 185, S95, P100, 1108, P109, R128, H140, and F179 of human 8. In some

embodiments, the epitope includes at least one amino acid selected from amino acids 174, N88,
1107, T110, 1125, R175, and F180 of human 38. In some embodiments, the epitope includes at
least one amino acid selected from amino acids 1125, R128, R175, F179, and F180 of human 38.

In some embodiments, the antibody binds human, but not mouse 38.

25 [0075] The binding site, i.e., epitope, of an antibody raised against a given antigen can be
determined using methods known in the art. For example, a competition assay (e.g., a
competitive ELISA) can be carried out using an antibody with a known epitope. If the test

antibody competes for antigen binding, then it likely shares at least part of the same epitope. The
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[0079] Anti bodies of the present invention can be polyclonal or nonoclonal.
Pol ycl onal sera typically contain m xed popul ati ons of anti bodi es

speci fi cavbyoti/mgiong to several epitopes al ong the | engrhoTafS2aviodBi14
However, polyclonal sera can be specific to a particular segnent of avi 38.
Exenpl ary anti bodies are chinmeric, humani zed (see Queen et al., Proc. Natl.
Acad. Sci. USA 586:10029-10033 (1989) and WD 90/07861, US 5,693, 762, US"
5,693, 761, US 5,585,089, US 5,530,101 and Wnter, US 5,225,539), or hunan

(Lonbeggitpt ahn alsdBOBCAIZEd dsihd 8833in sW&p;ﬁn@gﬂse&Qﬁve MStaper29i4 02 antillzn.
5,814,318, US 5,789,650, US 5,770,429, US 5,661,016, US 5, 63%@425

5. 625, 1p®,is. (Gart5esign, @2sch aygng agdsofghpantigsh Gieber 48/appeg] pul 55 titg@ﬁ)w‘t%Nat ure

Bi ot 98L),)sERLA81008,
e e B e

US20050608828) regidG0 A0 NR2E8E] redd@0 0508634 8he G 200681539 HE, SUbLs’ﬁdutV@QrG%@SS??B.
I n sone enbodij nts, he ti pbodi es are humani zed or r. r.
S7EL, G R B EeT, i T O i RN G G o

hunanlaﬁd)@r chineric antlbodles Some anti bodi es specifically bind to
avi 38 mnth a binding affinity greater than or equal to about 107, 108, 109,

101, 1 rTh(l: ?nJ(% %ﬁl%o%ﬁé%%ggabss&gt 2 ecfl\';f&:tl)egé uth ﬂi\éfog)%S[rQ&ﬁQ%dg&whﬁon

furthe tenp vari ous antagoni sts of integrin avi naturally

occurr bfl’gGBrB s/t RefabCof B@Brebgtive FGF BIuah laadiit &mwm st dehelitide) b, ig.
peptides or small nol ecul es. Antagoni sts can include, e.qg.
phar e ¢robodimenthdhaptiboily doesant intwsterevignificanslypyith Adhesien of wBSi(hEustr i al

ohd ut ant s t Sq dru ;
058 iy EPhb AT S ST ATARH AL S B og L 0PSRN e Al
and chsa&rﬂvﬁy rwﬂ)&ﬁl%lﬁg onll nmggmaesmmulaﬁata&wahb@ oBNGRGAHdSTot B ckmt egrin
avl 38 is a TGFI 3-specific peptide, ., a TGFl 31-specific peptide or a

TGFISsa@ﬁé@hﬁ*@wﬁé§{W@éh”Exéﬁﬁﬂ@ﬁwéﬂeWEFP$§p§@mF@EU®§%¥ﬁ$§§ i ncl ude, but

o DO il R SPIREA NGB A (W et ol (2000)

I n sone enbodi nents, the antagoni st 25reduces TGP acglvatlon but .does not

si gni f 1QURL | yAn ¥smBlary anribedy AEWF dtvantienhas adighbdiaghvarigbipeggion cofgprising
2014/ 193490RCTHHP2HRY 33%olrh hodi catd apNd- A8 sEd IDSNGOﬁtaﬁBrB'h@é\@QhElhat t he

anti-av38 antagoni sts, anti-avP8 anti bodies or |nnunoconbg
conpos vaiiabistegmndomptisiog Sirest heake clpie €BRs of BEEND NR: FeSED c? BBQdBX ect ,

treat, NY: 187 Y %godrgshcgf(mé greget?xﬂnrvlé'r?tgoln s Wzlﬁggﬁ{ gnt%béf&%ﬁpeﬁe%@m&ngt ast hrm‘
avP8 with an antibody having a light chain variable region comprising three light chain CDRs of
SEQ ID NO: 5, SEQ ID NO: 6, and SEQ ID NO: 7, and a heavy chain variable region
20  comprising three heavy chain CDRs of SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 10. The
first residue for SEQ ID NO: 9 can be either R or Y. It is contemplated that other conservative
substitutions of R or Y would also work. The isotype of the antibody can be IgGl, IgG2, 1gG2a,
IgG3 or 1gG4.

[0078] Accordingly, antibodies of the present invention can be an antibody having a light
25  chain variable region of either SEQ ID NO: 3 or SEQ ID NO: 4 and a heavy chain variable
region of either SEQ ID NO:1 or SEQ ID NO: 2. In some embodiments, antibodies of the
present invention has a light chain variable region of SEQ ID NO:3 and a heavy chain variable
region of SEQ ID NO:1. In some embodiments, antibodies of the present invention has a light
chain variable region of SEQ ID NO:4 and a heavy chain variable region of SEQ ID NO:2. Two
30 exemplary antibodies are 37E1 and 37E1B5.
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5[0082] It is further contenplated that the anti-avP8 antagoni sts,
anti-av38 anti bodi es or inmmunoconjugates, conpositions, and nethods of the
present iwoenti/iosonay be used to detect, treat, or preveat/srointisaimrat ory
brai n autoi mmune di sease, nmultiple sclerosis, a denylinating disease (e.qg.,
transverse nyelitis, Devic's disease, Guillain-Barre syndrone),

neur oi nfl ammati on, ki dney di sease, or glionma. 10[0083] It is further
contenpl ated that the anti-avP8 antagoni sts, anti-av138 antibodies or

| MUNOEANHIUIALBB6di&UTRIRSHbdeaNBverdidd caRbhpslScihal bhmopsasant Polpslent kea may be
used to detect, treat, or prevent arthritis. It is further

( ] art 5. 10084]
cont enpPiseBycetiain nmikesd popelatignsdgnabrdigsoredtically Ddingte ST FPIRRsa R8BS or
i mmunogQnj ugat.es,,eC it T IV icQn may be
used ¢ BEOUEE oy PIRRSEL ORonAtraTEh BEHRcRe b AR AL MMt T2
ai r way Ekéiplasi aatiboditsapatitimeriptiumanaey (seé Quoai & al.noroe Spet itcad Scntrsti ti al
pneunoni a ost -i nfectious | fibrosi i f alye
e P A R S R A e S
fibrosksggg$b1 ifOWirter, BSBEBI0398 @k Alufith [1WAGerkicbAIOSV ©93/M BT (198971 YS
bronchiolitis, respirfatory bronchiolitis interstitial | ung1 di sease,

desquaba8l7.027,iUft 2864299, 8IS 1.8 bk DIS; US S18Pg50gEniSe 184g2riZ P #81 BHehbni a,

chr oni it i k&, o Arag- I ' IS al
Fi'br ost & RPGR Fhgh i Us T BREUE P el Mt b Lme o L R

ant i - aBi3&hacbggDhnisss §199ay uchalap3® WO BT & 61951))iBRTdB 8 NBlediat es,

conposi tions, .and nethods of the p i hvent.i b et ect,
Croht . Bipreresaniouashoeat Dehofe” LS etbse e BRSSP 2shons,  and
cancer wah s he e, Wesxas @30, aRS B Q2B §778C MiTRsd drhyismentd) AeSdntiBbéies

det ect abl e noi ety can be associated with an antibody of the invention,

ei t her angihugenizgd onehimnprds fosms p§375., gr 37EABD. dwpas isgtype 18051} 126idet8G301 abel ed
ant i bo ! Qi bl A BEHE P BcAiRBind t

ol ot PeIFELRE PR AE Al oottt B BSR B pa v

2011/ 10389 OREH HilS26 AR H bbdteattah boeyuamayabbet 108’1 10 ded e ¢6' ' tdrd 0’ Mdégri n
138 density within the di seased area, where the density is typically high

rellglti X%t%@g%?@étthegﬁﬁ%g@ ssue. A | abel ed antibody can al so indicate that

t he  di sea area accessible for therapy. Patients can thus be sel ected

for thera based on imaging results. Anatom cal charagterization, such as
determ'[(msﬁg ﬂﬁé?wk@&?%e‘%aﬁ‘%@g}af ¥UIqyp antaguiiz g INtegLR OyRoS-413 | 9SHEHEUsi ng

st andag, s AREE NG bE QR GHER akiBedhists FTuaE Y RGiiddRy smBlEhokeaRrsi ng, etc.).
[ 0087] A-diagnostic agent conprising an anti body of the present invention

can i néntegeniatsyauinalpdest ¢ cplagamteul srgpeptics, epironmentpl, agicydaral.fopr
st et e abRTarT U R TS S8 i TR R B s i, BARASK &id TR N
20 antibiotics, peptides, proteins, sugars, carbohydrates, and chimeric molecules. In some
embodiments, the antagonist of integrin avB8 is a TGFB-specific peptide, e.g., a TGF1-specific
peptide or a TGFB3-specific peptide. Examples of TGF-specific peptides include, but are not
limited to, a peptide comprising GRRGDLATIH (Mu et al. (2002) Journal of Cell Biology
157:493-507), and a peptide comprising HGRGDLGRLK. In some embodiments, the antagonist

25  reduces TGF[3 activation but does not significantly inhibit av38-mediated cell adhesion to

TGFB.
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10Ed., Targeted Delivery of Imaging Agents, CRC Press (1995);

Val | abhaj osul a, S., Ml ecul ar | nmagi ng: Radi opharmaceuticals for PET and
SPECT, Spwongaw10$#009). A di agnostic agent can be det ectret/usgoia/opssins ety of
ways, including as an agent providing and/ or enhancing a detectable signal.
Det ect abl e signals include, but are not [imted to, ganma-em tting,

radi oactive, echogenic, optical, fluorescent, absorptive, magnetic, or

t onography signals. Techni ques for 15imagi ng the di agnostic agent can

i ncl udeygibitondre not limted to, single photon em ssion conputed tonography
(SPECT), magnetic resonance inmaging (MRl), optical inmaging, positron

em ssi raph P t t . -Lgé&, j.magi ng, gamma
ray in§§?38?ﬂ§%8&¥%%&ﬁgaéﬁi%%gBﬁégﬁgaﬁgggégggﬁPe géﬁ??&ﬁ%ﬁgtectable

moi et y immuhétdgjugates, icompodigorBgaatméthaRdf tiekeedeat imseraioe magdd usgdronrlgroLs| y
herein. 20[ 0088] A radi oi sotope can be_incz&gﬁhﬁte i.nto the diagnostic
agent s TERsHTATBEH! HSPHE ROSHGL WaRHINARITY disessy PR Y hat enit gamma rays,
positrons, beta and al pha particles, and X-rays. Suitabl e radionuclides

i nch udousay drie fimthier cantérb@ated thaR 2B A -0VAS an@Betist anti-avB8 antibodies or

11B, 128Ba, 212i-, 75Br, .77ar, 14 09¢cd, 62Cu, 64cuy, 67cti, 18F 6743,
68Ga, HPMUARENYEAES §IMPSUANS, i@ﬂ%hﬁ‘%d’%?hel%‘ﬁie“ﬁ‘%?“%ﬁS?ayé’%‘?e‘g‘ffﬁ%f’t’ 103pd,
186Re, (4585eretht £ inSahad®W b&%SiutoifMuble TiseastBMuRipt QRYosid, B de@yliiting
25enbodi ment's, radi oactive agents can include | | |n-DIPA 99 Tc(CQ)B-DTR&
99niTc ( dB}Be (ENPlansvee BRTETRCeTIET Alseasgnieif ety Barrasxndigp). aesp PPani nes
(cyclig. | ol ot her enbodi nents, the agents can include DOTA and
its va%i“@%%hilé%%@’o&égléﬁﬂ?h "‘In, 177Lu, 1535M 88/90y, 62164167, ,d,

or 67 /68CGa. |In_sonme enbodi ts, a nanqgparticl.e can be | abel ed by

i ndBr p&IEH ot ‘6(“8]%?‘&@3 ﬂf‘%gﬂ??ﬂﬂledﬂ“[f‘r?@’l% ta_B?,gf”é‘ﬁé’ﬁ“ﬂéﬂvﬁﬁﬂgﬁ?‘gﬁsﬁr as

provi dediuRodoifich@l. |cBMpBL i R S{EhSRERST thiprbdenDvEitiodImay BYUs@Yto detect,

| nterdisci plinary Reviews: Nanonedicine and WO

- 2011/ 108490REIYWS2AVLE)s025514 Nanobi ot echnol ogy, 1(1): 69-83 (2008);

Torchilin, V.P. & Weissig, V., Eds. Liposones 2nd Ed.: Oxford Univ. Press
(2003) jo084bayoiy Mirthel cdhterSplIRH eltit tHernnti \bvB8,anfagbnistk, dNticdvp8Madboditd ar | magi ng
33:1196- 1205 (2006); Mougi n-Degraef, M _ et al Int] J P arnggeg%%cs

344: 110MPUFOOROETES. CPHOSTions atbnethedrfdhsmrsteat inyenfjoagraysts tsed petricctan

I ngkude. Ghel AEQI? vadRk f#ﬂicﬂgzdiﬁr@ﬂs, sh@ 4385 A)ay FbARS, IopRhidsRohaY drosd i ety
of ‘di agnosti'c I magi ng techni ques. Exenplary chelafprs i ncl ude but
non-specific interstitial pneumonia, post-infectious lung fibrosis, diffuse alveolar damage,
collagen-vascular disease associated lung fibrosis, drug-induced lung fibrosis, silicosis, asbestos-
related lung fibrosis, respiratory bronchiolitis, respiratory bronchiolitis interstitial lung disease,
desquamative interstitial fibrosis, cryptogenic organizing pneumonia, chronic hypersensitivity

20  pneumonia, drug-related lung fibrosis, renal fibrosis, liver fibrosis.

[0085] It is further contemplated that the anti-av38 antagonists, anti-av38 antibodies or
immunoconjugates, compositions, and methods of the present invention may be used to detect,
treat, or prevent adenocarcinoma, squamous carcinoma, breast carcinoma, and cancer growth and

metastasis.
25  Diagnostic compositions

[0086] The detectable moiety can be associated with an antibody of the invention, either
directly, or indirectly, e.g., via a chelator or linker. A labeled antibody can then be provided to

an individual to determine the applicability of an intended therapy. For example, a labeled
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are not limted to ethyl enedi am netetraacetic acid (EDTA), [4-(1, 4,8,
1l1-tetraazacycl otetradec-1- yl) nethyl]benzoic acid (CPTA),

Cycl ohexamednamos®vet r aaceti ¢ acid (CDTA), PCT/US2011/025514
et hyl enebi s(oxyet hyl enenitrilo)tetraacetic acid (EGTA),

di et hyl enetri am nepentaacetic acid (DTPA), citric acid, hydroxyethyl
et hyl enediam ne triacetic acid (HEDTA), im nodiacetic acid 10(IDA),
triethylene tetraam ne hexaacetic acid (TTHA), 1,4,7,

10-tet 5&%@%%&&%@99&%@@%&{ e HrtekPin quiem{ffmmmwsdamsapém%&ew d) (DOTP),

1,4,8,11-tetraazacycl ot et radecane- tetraacetic acid (TETA),
1 4,7, d@}sttyetsrtamzabﬁ/lvglmtt(bamcamre@r&dﬁea?ecmssvetAéai@bﬁ@la@tlmﬁmla(l Ej@m)dwate that

NIb | met hane- es
t her eo he(ﬂf’%ﬁ?@ ]arqaﬁs CSﬁ%Slbg%frgO(S et ;P ag?ﬂse&énltgﬁsn%gtl\l!ggég f@rﬁﬁerﬁl@f P)%g& gﬁs{som at ed
W th aimgsandaiy. Rinagdintic! thdrh@anstion, sheh @&ndeanajiing hapreeinz powndagigy oftahat wi | |
generate a col ored product upon contact with a chro enlc S;Mgiéﬁgf
Exahpl eaceh caf| e acspraplesthsd heiag ptardagdiunagingdeehiniques & 3 ﬁwaglaﬁ
(horseg@8h§? ep_){drogen per oxi dase and gl ucose oxi dase. Secondary bi nding
l'i gands i nc é e.g., biotin and avidin or streptavidin conpounds as known

in the di a i ncl ude

A S e e B

chem | uREARSE afdnt RAGM B, thand, dsrpeodmiddefor Nmmpileus tl&g‘ehb\mngeefgrencaéyes pr obes,

| abel s, or indicators) are known, n the ar can ed in & g pr esent
esc

i nvent PERStrqNSess al. eD@g”OSF’ﬁW‘E’&”B@eSn Edl'r%la%&id)dﬁﬂsm“@% 8rcb1h|ﬁ‘o ent
Pr @@esEangta;g%%vlwéme%ym@nghg&m t@é@iﬂremmmnvemmu o, unpREgeNt agents

can include"a variety of organic and/or inorganic small nol ecul es or a
vari et ymeding: IM@@Glemcem@iSe’?)né’Eﬁwdd JBECT atnrvger 289Ne redifgnostic agerbeadl e,

f1 uor e%ggr}gctg‘ n;[1 \S/ar?‘%nof su%%lg 2l a gé?ltt onﬂd %ﬁhdtf& eﬁxﬂ'@ &detectable

pht hal yanlnes por anln nes Xazl nes,
pheny|X@ﬁMhQnﬁ&mb&hﬂﬂmwhhﬂﬂdaeatm@heMDsmanaymnﬁ$¢mﬁﬁmpmammeﬁws,
benzopor phyr.ins, ar ai nes

| d t et |
pyra2|ﬁ@§¥m€&ﬂKWﬁ§ H%FS?@Hrﬂﬁﬁ gé&ﬁﬁ%ﬁ %¥n1 i %ﬁ%ﬁﬁﬁ?%g E%WHwﬁﬁﬁﬁzgslnes

acfkdi nﬁ%mgﬁfﬁe Rl RHRQABES ca hfél&l@gﬁﬁ aRMoY llinlrt&l &) 8ingRWASton @HligIdnNS,
30napht hal ocyani nes, net hi ne dyes, |ndolen|un1dyes azo conpounds,

azul eneempuizdtomsiceansy (SPREY 2 opgna53a90meT/inegos (VIG5 sntca] wa@%ywm hane
dyes, ¢Yanhoes, and
001 Py iR B yREaes Ol opet B AR e R RO R RE T Ah

and the like. The terms “detectable agent,” “detectable moiety,” “label,” “imaging agent,” and

like terms are used synonymously herein.

20  [0088] A radioisotope can be incorporated into the diagnostic agents described herein and can
include radionuclides that emit gamma rays, positrons, beta and alpha particles, and X-rays.
Suitable radionuclides include but are not limited to **Ac, “As, 2''At, g, 12834, 212Bj, "Br,
718, ¢, '9Cd, Cu, #Cu, “'Cu, '°F, 'Ga, ®Ga, *H, '®Ho, '?1, 21, 29, 130 131y Mg 477
13N, 150, 32p, Bp, 212pp, 109py. 18R, 'SRe, 7S¢, '3Sm, ¥Sr, ™ T, 88y and °Y. In certain

25  embodiments, radioactive agents can include '''In-DTPA, **"Tc¢(CO);-DTPA, P9 T(CO);3-
ENPy2, 62164167Cy-TETA, P Tc(CO)3-IDA, and #ImTe(CO)striamines (cyclic or linear). In other
embodiments, the agents can include DOTA and its various analogs with "n, 7Ly, 93Sm,
8890y 8216467y or 67%8Ga. In some embodiments, a nanoparticle can be labeled by
incorporation of lipids attached to chelates, such as DTPA-lipid, as provided in the following

30 references: Phillips et al., Wiley Interdisciplinary Reviews: Nanomedicine and
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[ 0092] The anti-avl 38 antagoni sts, anti-avi 38 antibodi es or
i nunoconj ugates are 5adm nistered to a human patient in accord with known
met hods, wocehiizw34ont r avenous adm ni stration, e.g., as aPoolus010/0235y4
continuous infusion over a period of tinme, by intramnuscul ar,
intraperitoneal, intracerobrospinal, subcutaneous, intra-articular,
intrasynovial, intrathecal, oral, topical (e.g., transdermal), or
i nhal ati on routes. Intravenous or subcutaneous adnmi nistration of the
iBE i0 88%1’})6;1(&??\01@&&5@@,_@@} ): Ebusf% @ME{%iM@ﬁlﬁﬁ,QﬂPf@W@ﬁig,QCaIEdsollz'p@mee Pind Ed.:

e conpositions for adm nistration w c n rise. an
agent Qxfaad b Besgs ROP): Fltpgoyni, Tei& I&V@“%Wéﬁo@%?%&ﬁ%ig%’??fg’“g’”g
ant i bogh.¢go ARG 95‘«%&&«9@&@&&, W 550! Y89 i Prdrlbalapsenticcai gogocept abl e

carrier, preferably ‘an aqueous carrier. A variety of aqueous carriérs can

be use g buffered salinge and.the |ike. The | .t i r ile
and geﬂg’ﬁg] | e %O%UH%% iardg%‘%s Ieiet T can Feludg Cﬁﬁatrr%gsst ﬁ%tibgr{r%g e%ﬁ$o %‘tg&i

stes il cageh Byuse@moreniatienalf diasbdiickneyng lehiiquds! iExamphry ¢hetlors guasle bihe
conpositions may contai n pharmaceutical | ¥) acceptabl e auxiliary substances
as r eqaiemetllimgeaintloenedion g e AFDddndide (! orfs léﬂﬁtﬁaé%cyﬁlﬂtega Wt ng
and. bulf Sd\IRRRRAL fid (X A) EYcIBfbURldifGin8RREIcRM (disThj ke, Tor exanple,

sodi unt acet sodium chl oride, potassiumchloride, calciumchloride,
sodi unethgiehetiigoayethydnenitiilkpetrafhesicosc@iii T2k iethytehetsieminepenigpsatic 4%id t hese

formul at i an vary widely, .and will. be sel ect j 1y .qn fluid
20vol ulbbP AT et Eiber ey Bt FrESe R AR i ARG B
pang i culDey), iRbs 1o tadfinitieick ficktacse{EXH LY 1301 10hearpadcyelotddecaeelds,7,100094]
Thus, a t{pl cal pharmaceutical conmposition for intrayenou %g] i.nistration
wi |1 viatsaetbYers Rigseoniaas G §BAT P)-Aet dl -tiiprsyd ol eﬁ?‘é%i?'i ?‘tﬁté?aéﬁ‘fcer ally

adni ni g4 2PEPACAPRFH-tdADScWIbAodREaKNIN | QetARRMC QB (DOTLAONENSKI | 1 ed in
the art and are described in nore detail in such 25publications as

Reni ngbo(pysidiphziy ectlexdthpak- 1 Scdiemine, (ENByR) and. deringtives giiof-shi ng Conpany,
Easton, Pa. (1980). [0189] The pharnaceutical conpositions can be

adm ni $6080Fd Iih Borge stAbddRIyNnteftheidiagnddos agat torbemsshepenidivitga sgpondarhbindeighod  of
adm ni stration. For exanple, unit dosﬁ%g f orms 1sui table for Or?t .

adhd ni ek arén an ARAYIEAaN By g tae) it Wil Beresdde £ GOTORIWRIETUCt LRAR Orect Witk £ s
capsul e ofddediOIQRESS: EkimpRs oM¥itd0d LhARRAIUREIY U0 Tl M2 pAdkphReRINI zed

t hat anti bodi es when adm nistered orally, should be protected from

di gest ilomseraishy hydropgrppecenifigse and shippsesrilase Yeardapy bisging ligxidsdna #e: ¢-&-»
ol eC Ul il v B LA TRERLI LA hBolL EAR knbIF M hEGHST ant to acidic and
enzymati ¢ hydrolysis, of by packaging the nolecules in an appropriately
resistant carrier, sg{;:flq as ahl idposorre or a protectian lbar rti eln ag/éans of
pr ot ect{ﬁ)(}%] ad%ﬁqrge ¢Tpefiments, the diagnostic agents cah include optical agents su
20 fluorescent agents, phosphorescent agents, chemiluminescent agents, and the like. Numerous
agents (e.g., dyes, probes, labels, or indicators) are known in the art and can be used in the
present invention. (See, e.g., Invitrogen, The Handbook—A Guide to Fluorescent Probes and
Labeling Technologies, Tenth Edition (2005)). Fluorescent agents can include a variety of
organic and/or inorganic small molecules or a variety of fluorescent proteins and derivatives
25  thereof. For example, fluorescent agents can include but are not limited to cyanines,
phthalocyanines, porphyrins, indocyanines, rhodamines, phenoxazines, phenylxanthenes,
phenothiazines, phenoselenazines, fluoresceins, benzoporphyrins, squaraines, dipyrrolo
pyrimidones, tetracenes, quinolines, pyrazines, corrins, croconiums, acridones, phenanthridines,

rhodamines, acridines, anthraquinones, chalcogenopyrylium analogues, chlorins,

30  naphthalocyanines, methine dyes, indolenium dyes, azo compounds, azulenes, azaazulenes,
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5di gestion are well known in the art. [0095] Pharmaceutical formulations,
particularly, of the antibodi es and i nmunoconjugates and i nhibitors for use
wi t h t he woesam34onventi on can be prepared by m xi ng anpramtusbadp23savi ng t he
desired degree of purity with optional pharmaceutically acceptable
carriers, excipients or stabilizers. Such formulations can be |yophilized
formul ati ons or aqueous sol utions. Acceptable 10carriers, excipients, or
stabilizers are nontoxic to recipients at the dosages and concentrations
used. AphERl aRRNEHE, ifdctes, XEMIRR] iBdSvarbdt @iainks, berizdindadariveymiet ahe,
phosphate, citrate, and other organic acids; antioxidants (e.g., ascorbic
aci d) BOSYBYVAderyvadvesow ol ecul ar wei ght pol ypepti des; proteins, such as
serum al bumin or gelatin, or hydrophilic polyners such as

pol yvi Mdtpgddmmdimimmam aadi Foomadatéts, nonosacchari des, di sacchari des, and
ot her carbohydrates 15i ncluding glucose, mannose, or dextrins; chelating
agent S{O@QF HAR L fi- 8RS AR, G Wvb@‘éﬁt%ﬂd&s(o@nﬂmun&@hﬂ@ﬁé@ﬁ% e)

salt-form ng counter-ions such as sodium netal conplexes (e.g. Zn-protein
conpl ex@s)n;xsterndilcmhmmpaoﬂmtcn senofchwith knewn Misthodnshdoasynieaysn®s f or nul at ed at
a concentrati £ 0,5 0096]
The T ofar iR s, S a8 Rioo by ser TRl er ¥ BREST b BEir BB Rcutiel
20chemithpepads, I1ﬁtr33;§ﬂib't(83pm@y El(ﬂicOtﬁhé:oLﬁgmtrh ertion;ar okurasesqvngr mrmatﬂmecrahrwé:l; t or y
agent, and anti- hornopal e . The active in ents 0. pr epare
as sustoMeig eqr%‘égﬁmﬁr)eﬁdlﬂbﬁ JpRdoYtgs Slntra‘éeé‘ﬁi‘s egr‘ ey ‘P‘é‘é%“ 3" sol i d

hydr opbinGhH®) ¥ PRIFSrdde The ad R MBSHE hity HRYSHaPESyStetiQr exanpl e, poly
(2- hydr oxyet hyl - met hacryl ate), or poly (VI nyl al cohol ) ), polylactides. The

or dar 033} ot SERARER RO A Bl SRR LFBRREAH foM B ARPRRH S

pol ymehezat deQn, anlefvEB)ﬁﬂtﬁ@dnﬁsts deI@B}Srmtlh()dléS@lnﬂuﬂnﬁﬁlﬁo@rnjL@eiea)tdmsolved ina
m crocagsul es and poly- (nethylnmethacylate) m croc:}gsul es, .respectively, in

col | oi gafrmaeensicady r%r?tyble garisimpraferably an anvsiods catrigio b Maety af HyRGYS carrers
mcr Osegfééla%sregné &' ﬂﬁf@[\’é@éaﬂré anmgﬂk@alrhtek&éoﬁﬁloﬂﬁgre@%@&ﬁﬂ%h@rﬁﬂ fEe bN

macr oemu he conpositions can be adm ni stered for
t her ape@udésoalde npttop nybmmrrrpomle@tm%nbfssterllrze@(Dv hemape@tai ovedigpioneat | ons

oSi fi .are admnistered t.o a i ent.
5018/ 1 6isHIGRET b opsapimotfe® AR S RLARE ARl RRARE, YO
etc.) |sﬁlbs@ancé§'&l’ra<pﬁrl¢ﬂlt@ai;ircyx1erfafeqmtyl;mﬁbgﬁ>915®nd1tv6ﬁmw¢h&s eHfadptsiivgarfdor t hi s use
wi || depend upon the severity of thlgdfglaiﬁiﬁ and eneral state of the
i

pat i entuEergigents: QKisHy édw“wg?rtﬁ? St FX41P fhéo FMEREAEIHES t i ons

may be cﬁ%%@'p%rta%glﬁﬂ HeRRR! dc!aﬂguxﬁ @hlrohﬁe qg&lﬂgﬁa@eﬁ‘t@ ahd BRURB ChheAont&fdiiseer and
tolerated by the patient. A "patient"™ or 5"subject" for the purposes of the

pr esentclivpagatt io mhqsmtqrmm@yomam vrammrdglyaww wilblesr selesieprigraripabaseden Byidy
ITB l 3 glu-{nhegs ltcb)gltlgse \SNF%BFT{I%HR @' 9\' a%a«gra%rg:gg\hthmf Elnglr rﬁQé/e (ﬁﬂ d

|cat|ons erre epatlent is a
mam"ral admﬁrﬁitmhahlsrylecaecpandrtaé eatxeat‘ujnaeds.t he nost preferred enbodi ment the

patient is human. Qher known cancer therapies can be used in conbination
wi th t hgogi®t NARS, L plchiehhAYRBEE@NeorkYsitRMETPInBavdnbes &PITRREAHINOMNS Vagr use

according to the agent. Actual methods for preparing parenterally administrable compositions
will be known or apparent to those skilled in the art and are described in more detail in such
25  publications as Remington's Pharmaceutical Science, 15th ed., Mack Publishing Company,

Easton, Pa. (1980).

[0189] The pharmaceutical compositions can be administered in a variety of unit dosage forms
depending upon the method of administration. For example, unit dosage forms suitable for oral

administration include, but are not limited to, powder, tablets, pills, capsules and lozenges. It is
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10according to the invention may also be used to target or sensitize a cel
to other cancer therapeutic agents such as 5FU, vinblastine, actinomycin D,
ci spl ati nvormetihios49exat e, and the |like. [0098] The conbi meu/tsdolnessts at i ons
contenpl at es coadm ni stration, using separate fornulations or a single
phar maceuti cal fornulation, and consecutive admnistration in either order,
wherein preferably there is a tinme period while both (or all) active agents
si mul t aneously 15exert their biological activities. [00991 Ml ecul es and
conpoupdsedid@nhitah@sbdidiaiheh %@fn'irﬁﬁéﬂe& oflllydihoBRitdeyprorocted ab@ didtsti@x Mhissi on
and/ or functlon of an av138 can be useful in re ucing TG-f3 activation in
an i ndypicdlinhccopmpliphed raserémtcagmﬂﬁxmgsthe aetaculsy B agAMPRYHPLY rgder them
i Mmunogcon at c -
conbi it e R B ry AR SR, By ikRahe GRS &8 Sohrbibitel o apy
20as WedsistaBBcattigr! @ieh lay a dﬁm@h&pﬁd prétectmpdatriec.gvieans 01 pOfecFog ngﬂn&tfmms
suitable for oral adm njstration can consist of (a) liquid solutions, such
as an éE?%E?@Vﬁwghgﬂﬁv’ﬂf ¢$#E packaged nucleic acid suspended in diluents,
such as water, saline or PEG 400; (b) capsul es, sachets or tablets, each
cont ai H08§] aPheredetusical fawenlatinng rariiularheobibe amequﬁ'g @@@I@ﬁt‘“oca@“g?taiﬁ‘ﬁs
sol i ds I. r and
() 25URaR tof BsthiPBi B SRER SR 3 ARIRR SRELEIBVILILS: oce.
sucr os ﬁesnﬂ‘&ﬂﬂgrb@bﬁ pusioy With @bmormablmmmqnhodtymtmabl@cnmels,teampieptsgmt ato
starch, croc |'1ine cell col | oi dal sil ICOﬂ
talc, ﬁ‘ég‘]ﬁé"sr? uér‘l'cz‘tfag‘i"élf‘té"“sﬁ“ég? \OYS&HB%H‘ faoﬂﬂ‘ghtﬂﬁ”ﬁé’tr AQNERPS oMo co‘f %fa'g%:t s,
fikder garribisn@iptentdiol t8Hliors Q[’éan%kﬁgO BaedEs atThd Sdsegdsngd ageBitsations
preservatives, flavorlng agents, sﬁ%@ eEFISIHte rati ng agents, and

1Z

phar mageadt iAcatntgble eArHaT] OB IAT ¢ 2B hg acRE R OPRACCHHFT ¥ O3SY he

active ¢ |1
compr 1 QA TS AR et Yo Tt M F OB T R R ks OB, et i an

i nert babpqnﬂugmna&ngebanmmeamdmgmyman@naOn, ghyropbiligmd!yawraciuah esrul si ons,

gels, and th i Ke cont.ainin in additia activ
carrlePgwkﬁéﬁﬂthﬁPﬁéﬂﬁfT“migi moRRCHHYS ﬁlau:a” oice(ﬁﬂfgﬁgb%ﬂﬁmes
combi NaichRihgd [hidbsOth@ihoSd)bE @dXiuens ogRaingRpents;aad iddéc aRid®niiotio sadicosiod
formul ations (i.e., they can be "nebulijzed") to be admnis

er
5i nhal & £ opelyseshas@osali ioFRE SORHRSIOBRRICA @S AW IMFIAL YHiees ifr ?éj‘d”a?fb‘b pt abl e
propel | %‘%B%j{e%%t]/ oﬁj;&\w Qi AhAk U%@Qfﬁ%@? €an Y RRANGied At 4 EQRBRatiBAGS t he

i ke. uta orrmul ations for rectal adm nistration include, for
exanplbﬁw@amﬁésﬁmﬁmuémlowhﬂmhmcﬂhéﬁsuymf t he packaged nucleic acid with a
suppository base. Suitable suppository bases include natural or synthetic
trigly¢eodefesheforanalihinmyhiad peatbaditiodahaaddicdmpoyndstinélsdiag.so possi bl e

20  chemotherapeutic agents, cytotoxic agents, cytokines, growth inhibitory agent, and anti-
hormonal agent. The active ingredients may also prepared as sustained-release preparations
(e.g., semi-permeable matrices of solid hydrophobic polymers (e.g., polyesters, hydrogels (for
example, poly (2-hydroxyethyl-methacrylate), or poly (vinylalcohol) ), polylactides. The
antibodies and immunocongugates may also be entrapped in microcapsules prepared, for

25  example, by coacervation techniques or by interfacial polymerization, for example,
hydroxymethylcellulose or gelatin microcapsules and poly- (methylmethacylate) microcapsules,
respectively, in colloidal drug delivery systems (for example, liposomes, albumin microspheres,

microemulsions, nano-particles and nanocapsules) or in macroemulsions.

[0097] The compositions can be administered for therapeutic or prophylactic treatments. In

30 therapeutic applications, compositions are administered to a patient suffering from a disease
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10t o use gelatin rectal capsules which consist of a conbination of the
conpound of choice with a base, including, for exanple, liquid

tri gl ycerwoeasii/padoget hyl ene gl ycol s, and paraffin hydroearhses.1/0p33103]
Formul ati ons suitable for parenteral admnistration, such as, for exanple,
by intraarticular (in the joints), intravenous, intranuscul ar,
intratunoral, intradermal, 15intraperitoneal, and subcutaneous routes,

i ncl ude aqueous and non-aqueous, isotonic sterile injection solutions,

whi ch gan GacdafittoatdopDd, damtiss, cRufiharterdpagicany eftaive dosld Asalutitses  t hat
render the fornulation isotonic with the bl ood of the i ntepded r.eci pi ent,

and aq@n@@u‘ye Endhip use-vidudepenst woe thq Sév%rt'%ﬁéﬁ’&d(bﬁ?ésetql?gt‘ CoaHeRh Y QBT uspendl ng
agent s

the pr %atfeﬂ s!‘“‘é'a!llll Zﬁﬁqgl’e ok mu(l\‘llﬁﬁg'h&}gm?s%p&%’of eyl §1@5§s mANGk RInfiaslvat i ves. In

Ice o i nventlon, conpositions c be 20adm ni stered, for
exanpl depebying nt trevdenaesinil fiegeinon as aqallretdyandtt@lpra@rail tyythe paitenapler patiendar | Y,

| nt avesj cal,| i nt rat Par ent er i strati.o
ni ssf“’ 5?\;‘tgﬁﬂlﬂp?§?§ P &‘&%‘ﬁgmé ﬁ?%{"tcg‘fl?awrﬁérn‘ém Seangr0 e efgl}le(:aflshet hods of
adm ni §z§rf1&§lhﬂ)ﬁmafﬁhﬁlsf Phithatieidds Sk appINgablne sothdamae tm@@eﬂﬂﬂeétetlmrynl t - dose

or nmulti-dose seal ed containers, such as anmpul es and _v 01
| nj ect arMicaingt Indhsprafeered gapedisicatise patienpis aﬁ?%ﬁ'ﬁ?‘eﬁ“ﬁ%‘ﬂ%’ §P€ma 'tfjo%%der s,

gr anul ’m(%'flgt %ﬁrte?téln%t)élr&kt {8 ?ﬁt‘fén@ L RLEY! O XndRs Gﬁdcgﬁﬂeragfék ks B @B$duc ed

by nuc eic a or ex Vivo erapy can also be adm nistered intravenously
or par entoartahdtipn a\sthdb@meihbésjofabc)ment[oml@él e @ e erepesitioasifor pseepar ati on

refera uni t. dosa f.orm h formth nis

| VF%CQHP?%P&Q%WP’ ?miﬁ’gsflé@gai%nlfe 54 nogt % Por sensnn%e aC%llJlg{)ltg ?]t% i{ %ﬁsﬁk%f the active
COWponﬁh@Ea pedtiteagdits budhaS3GE), ﬁmbmb@ﬁadlmomypladk&%&tlm @phoatdac: and the lipackage
containing WD 2011/ 103490PCT/ US2011/ 025514 di screte quantities of

prepar gkb@Al Sgé‘%l'ﬂﬁ'iﬁedjﬁﬁllﬁgkﬁgt &éfebf%&p AP B ShistABIn RRWIRESarktl Vi al s or

anpoul e unit dosage form can be a capsule, tablet, cachet, or
| 0zengéorinusibhs orarsingle pleanmbesutibad f@tppﬂaip)m aitdecongpebieye agiminiiyation ip Riskss | n

k d f Th
Conpat Piie e RBSIERL H3kto 8 et riE B raiD sBlv QA Puhbusty

pr epar atdromsir 8plldgiel aqiviti®r more anti-av138 antagonists, anti- av138
anti bodi es or immunoconjugates, optionally in conbination with one or nore

chenot be’ 9]06%1&@&%98 SobounATHRRL RET AREHIHGE 1288 B Sully Infb R I8 Bk pestionel ease
formul atio [0107] In therapeutic use for the treatnment of cancer,

anti - awhd8r ﬁand;ta}gmﬂaa oy B8 aart be wefi@d reducing TGFP activation in an individual. Anti-
avB8 antagonists, anti-av38 antibodies or immunoconjugates can be administered alone or co-
administered in combination with conventional chemotherapy, radiotherapy or immunotherapy

20  as well as currently developed therapeutics.

[0100] Formulations suitable for oral administration can consist of (a) liquid solutions, such as
an effective amount of the packaged nucleic acid suspended in diluents, such as water, saline or
PEG 400; (b) capsules, sachets or tablets, each containing a predetermined amount of the active
ingredient, as liquids, solids, granules or gelatin; (c) suspensions in an appropriate liquid; and (d)
25  suitable emulsions. Tablet forms can include one or more of lactose, sucrose, mannitol, sorbitol,
calcium phosphates, corn starch, potato starch, microcrystalline cellulose, gelatin, colloidal
silicon dioxide, talc, magnesium stearate, stearic acid, and other excipients, colorants, fillers,
binders, diluents, buffering agents, moistening agents, preservatives, flavoring agents, dyes,
disintegrating agents, and pharmaceutically compatible carriers. Lozenge forms can comprise

30 the active ingredient in a flavor, e.g., sucrose, as well as pastilles comprising the active
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anti bodi es or immunoconjugates utilized in the pharmaceutical nmethod of the
invention are 10adm nistered at the initial dosage of about 0.001 ng/kg to
about 10080rmyikig3cdai | y. A daily dose range of about 0. OPcmg/sk@itessabout 500
ng/ kg, or about 0.1 ng/kg to about 200 ng/ kg, or about 1 ng/kg to about 100
ng/ kg, or about 10 ng/kg to about 50 ngy/ kg, can be used. The dosages,
however, nay be varied dependi ng upon the requirenents of the patient, the
severity of the condition being treated, and the conpound bei ng enpl oyed.

For - exaigRideont HOSA8&6 bR bubl ad &R4TDI dnid @) dein defurost aﬂﬁaaaomnﬂmiomggame type
and stage of cancer dlagnosed in a particular patient dose

adnln|@F@ﬁé&k?GWE@ﬁ@gﬂéﬁ@mUP%“%Wéa@ﬁﬁﬂ@&?d%ﬁt?4%¥”b @§@hwtﬁﬁW§ntlon shoul d
be sufficient to effect a beneficial therapeutic response in the patient
over tﬁnﬁl]TH@es@nﬁnmﬂofdﬁﬂdnsbnabsmcmh%kMﬁelw@h@ﬂwrﬁembbwommen@&$§mbnce,

nature, and extent advers side-eff a f he

adni ni 8¢ P4 ?Bﬁjﬁ?mﬁ?éﬁ EBT%H v&@YSW]be'wﬁﬁgﬁg&u%é%a j%%&'

pargi cihafatiBRt A&dbol fEBIRitRNEtad Dite@fintb PRsfirpe acoéptaalg eprdpenaras pacmt ascul ar
situation is within the skill of the ractltloner Generally, treatnent is
i ni ti afishloppdifuaspmethase, H@@@ﬁb§“%ﬁ@bﬁ“éﬂ@ liksss than the optimum dose of the
conpound. Thereafter, the dosage is increased by small increnents until the

opt|nuﬂﬂ@ﬂfeémnmmﬂﬁrmuhnmuwbtanmb&hmswnaavhedud¢é¢r@@mm@nﬂémeﬁﬁﬂ$he tota

dosi 1 e ST BLOOTRRY DRHB-EHRGS RATEEETaal I par A hone( &l GBR Hpd ey g

ant agofchide nafiidl lor dynlBic @rglll/&@ldbﬁ& &Fafﬁﬂﬁ}m@é‘e@b’onﬂg&i aBi)tlcer it msleo pnisstbtedl ng
to the invention are ty%l ca

Iy delivered to a ﬁ ggﬁgg uhh ns and
nohQ hukravseregieharestal Kesiien i hraRsH of acp@htnaiion et @C?ﬂﬁ%oua 8 B ds
i ncl ud 08Bk &8 PoMRthyiGleloRolsMd Riaffifodent i a, and
Iagonn?% EE ggggf?% tur§I]£H§ﬁﬁm1 q%@?ngf e&ﬂ?ﬁg od?hel porcine). WO
2011/ 1088&00PEsUS2011/ 025514 EXANPLES [0109] The foll ow ng exanples are
offered to illustrate, but not limt the clainmed invention. Exanple 1.

| nvest ij@@®B] NFotheaticHsSuiafbld foF p@ehtdrafydBiistmatia, suhyasl forexehplady[ 0110]
Transform ng %Tomﬁh factaor-beta, (TG--13), is a cyngﬁlne i nvol ved in the
i nf | aniteaftipu aﬁat%waws%vevw@gﬁﬁng@amM§MH5 QUBHBOFS 8IS AYwn t hat | L-113

upf ?guhrﬂ;aﬁélﬁﬁ@aﬁ,%g 's%u%fne&ggout@@%clude aqueous and non-aqueous, isotonic sterile

injection solutions, which can contain antioxidants, buffers, bacteriostats, and solutes that render
the formulation isotonic with the blood of the intended recipient, and aqueous and non-aqueous
sterile suspensions that can include suspending agents, solubilizers, thickening agents,
stabilizers, and preservatives. In the practice of this invention, compositions can be

20  administered, for example, by intravenous infusion, orally, topically, intraperitoneally,
intravesically or intrathecally. Parenteral administration, oral administration, and intravenous
administration are the preferred methods of administration. The formulations of compounds can

be presented in unit-dose or multi-dose sealed containers, such as ampules and vials.

[0104] Injection solutions and suspensions can be prepared from sterile powders, granules, and
25  tablets of the kind previously described. Cells transduced by nucleic acids for ex vivo therapy

can also be administered intravenously or parenterally as described above.

[0105] The pharmaceutical preparation is preferably in unit dosage form. In such form the
preparation is subdivided into unit doses containing appropriate quantities of the active

component. The unit dosage form can be a packaged preparation, the package containing
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that 138 expression is increased in the airways of COPD patients. However,
the interactions of 138, TG--13, and IL-113 are poorly understood in vivo,

| eadi ng wsoto11dws®bop a nouse nodel of 138- nedi at ed ai r ray/usenm@edsiang. Here
we show that the IL-143 induced, 138-nediated activation of TG--13 plays a
critical role in airway renodeling. 10[0111] The role of 138 in nediating
ai rway renodeling was addressed by deletion of 138 by using a Cre/LoxP
system wusing intratracheal adenoviral IL-113 as a nodel for inflamation.
Si X- t 0 dBemeaduantitibsBif pepiatibn, ooch dsuelcttddthisigs) d’apﬁlﬂ& ald @iveleasnid viaieorknockout

all el e (Fl oxed/ 7BI 6 backgroun eu t her .adenovi r al
human ﬁi%paw( Al ﬁhurﬁgs OBBEY b GHSHSVPIES st phlpshiee eI or
i ntrat B@%%Fio%rl%%m%r I¥iahPOkthe &0in GaBeagbd o diTh @&n%d(s)@l@&l Q%P 8&Hedy the
15Cre-ER(T) ftusion reconbi nase under control of the | agen | a2 pronoter

wer e uslsd cemjaigietwer eorapatbiathelspeticagpitay a major role in avl 38-medi at ed
activation of TG 13 in bl eonyci.n.induced lung fibrosis, ovalal bumn

i ndsiceqoimie] WaPyefeesmstakhn@uticn greaaiahdnﬂs[déhmwe adma'rermya\rmrmchgbm@@, anfii 1 way
mor phonetry changes were eval uated using histol ogy, and analysis of gene
expr es §ivBf atibosioy o Enmpncpaitees PRtienatp i eraabipgtiomyyith %‘Ie@fmoﬁ‘é points after

A L AR SLEAN 81 A0nSHEALEiSRaent Lo el Bl BRES that

characferize anmatory response. |t| onal knock
out nodel 138 is required for human |L-113 i nduced transient airway
"t | ami0bn Ta HETIPRIE Sor thelFaImeR Q5EalGREAUOYDY $32ERIARS 26 oY8S. nedi at ed

activabh o, Qls o-xrgf gﬁ)’ocohfﬁgé’tgﬁt ﬂl}eé’i EhQ hMﬁ&ltﬁ&llrﬁetWoﬁﬁé e RfRGTe

recrui tment of rticocells and i tlatlona erpetuation of the
adapt i wémimsterné atrtbs nitied dosa@s pOdbB] 0 Doeme/kgdo abcshd(ADQ lhlgtkgtdlaéy cHridily dossal

del et f .int 38 d i t
FesponSep 8" BER IR M 075588 Suakfe GRAnett i et LETRRL A BB R Bt fon”
f rom ailmyaig toedpadel Jongg/k ¥riaBanti Dinye/g @i dbotiado hgke, dad rbe bbed] Beidoshgegd or

oval bum n- WO 2011/ 103490PCT/ U82011/ 025514 i nduced, 138-nedi at ed TGF-
act i vabPYRVErinay peusyicd dapsadingnigon Bidequiiemspis ighei natifHdhe sty esbirdhs ung

| NJ UrY cofeh@PbéinLireafdt hROHY C%Eéunh%%]en}ﬁoﬂﬁveopéﬁ%@ d@sa?@s”c%ﬁ paonocl onal

anti body (named clone 37El, isotype | g&2a) that 5sel ective bl ocks‘ t he
i ntl &r acmpoicady dcthmammmmmsudmn@gtﬂw type\n8d wiaghof agcdridgggnelsed tin angﬂom Al pediciRfr owt h

factor 1%3 éi_e%n%r%gtfregg:? pat1en§ 111 ﬁ} ntegt c'JSfJ iMe ﬁé?en?%@gﬁlon%h&nﬁ BE sﬁf?’ gﬁcegtr {J® in

manmal s trve f
non- Co%ﬁb@mtbehéﬂcﬁﬂl al@trapanuwds;bbnsé )] thé pa&mt mdse timeh&@hke aize nﬁmeaiesa)ajsca\tvetbajonm n

of TG~ tgLAP) E i nt e in avl 38 bind he L@ ?ff %{ and msdt:hat es the
act i vatlFAngFd eféfﬁteﬁ “ét“reGé'i‘ U © 'f‘“yc qiSe PGfREt Cgfe Mgt PEomBrBt _
st udi eggh@hameon V£ pdr8ELIANRE ol M @Rl c&VIAGy peEid iagfaftfbufe bhtvedt.i on of TG s
essential for the in vivo
Determination of the proper dosage for a particular situation is within the skill of the practitioner.
Generally, treatment is initiated with smaller dosages which are less than the optimum dose of
the compound. Thereafter, the dosage is increased by small increments until the optimum effect

under circumstances is reached. For convenience, the total daily dosage may be divided and

administered in portions during the day, if desired.

25 [0108] The pharmaceutical preparations (e.g., anti-av38 antagonists, anti-av[38 antibodies or
immunoconjugates) for use according to the invention are typically delivered to a mammal,
including humans and non-human mammals. Non-human mammals treated using the present
methods include domesticated animals (i.e., canine, feline, murine, rodentia, and lagomorpha)

and agricultural animals (bovine, equine, ovine, porcine).
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activation of TG~ and thus av8 is a "gatekeeper" of TGF-13 function. In
particular, integrin avf38-nediated activation of TG is |likely involved
in the pavbagamesiss of COPD, pul nonary fibrosis, renal PChrusse1g/025514

i nfl ammat ory brai n autoi mune di seases (nultiple sclerosis and denylinating
di sesases), neuroinflammation, kidney di sease, and cancer growth and
netastasis. 151 n general, integrins are adhesion nol ecul es and nedi ate the
attachment of cells to extracellular matrix proteins. Cone 37El is
distinct in that it selectively p&XANMPELESe av8-nedi ated activation of
TGF- and not the binding of av8 to immobilized or secreted TGF-13. This
affords a high degree of selectivity in perturbing only integrin

av 8- ne{i1avpd Tae folloating®exaafpleb Gl faed iovilustate, Amchon bmitttheclaieled imdheen.on
properties, which nmay be undesirable to inhibit. In 20addition, global

| nact | ¥3hidfk £ inl&igalifip thdhdof iR 3N BRI A EmBlliRILT T o0t S since

TGF-13 I's an essentia oneostaticepit , and 1 mune effector. Exanple
3. Ant {(nady IJ7mbBbmingldolthViactbabea ENGE-BEas @dytbkiee involvad irethe edlaomsataly t he

heavy and Iight chains of clone 37El, and used random nut agenesis and chain
shu? f | Pedfiplie Fepgnsas Vechayp Pegyioggly shon i B1aktic &P Hprgﬁ@?te%%nfrwwwi Bnéibodi es.

shut {1 Prgfiviate repygast disppay iyt PANE) Pan
at 11 05 PEPrReRR S RE R B A S bACOID TR 1 be Bl PR Fhnel 8

nut at | POF-BGeHONTHi1RGrd fooklynGtiéwdod evefleddipss todbaidpsa massemaddetloSFELBS. |t
shows increased affinity in vitro and stronger efficacy in inhibitin
i nt egr mediatet3@ e deraededinac Heweavs hewahattorlle 3-A indeagis Rf-dediatef petivatippo

ef fecti her apeut i ose.of the 37ELIB5 antibody in vitro is in the
piconnhgﬁlégﬁéﬁgmﬁg?fﬁ)?Y@?”MWEFQB%%W§OB490PCT/U82011/025514 di agnostic and
t herapeutic %pplication, we created three versions of 37E1B5: nouse |gd,
nou€e [Qid2h, Thadolpaf B$ il medipfingsaiiveedemedyling Ayas addressed by deletéan ofB8ttyansf or ned

CHO cel | s. §¥ le 4. Ceneration of | TGB8 BAC.Lransgen ' 8§%6 . Ve
have chult a6 aRthanIrbe BAe (AN RaR OBt e bepr SRRl G MhiBrdad g
Scr ossesloieet 81d13Re KPhMng Bok& hRSAHBstaNElelafd bad kidkkk aBelO{FIBXd/ Nen d nt egri n
av138 deletion. This
C57BI/6 background were used. Either adenoviral human IL-18 (Ad-hIL-1pB) or control
adenovirus was instilled intratracheally with or without Ad-Cre. In addition, mice expressing the
15 Cre-ER(T) fusion recombinase under control of the Collagen a2 promoter were used to show
that fibroblasts play a major role in avB8-mediated activation of TGF-f in bleomycin induced
lung fibrosis, ovalalbumin induced airway remodeling, and Ad-1L1B-induced airway remodeling.
Airway morphometry changes were evaluated using histology, and analysis of gene expression

of several inflammatory cytokines at multiple time points after Ad-hIL-13 administration

20  revealed sequential induction of genes that characterize an inflammatory response.

[0112] In the B8 conditional knock out model, B8 is required for human IL-1B induced
transient airway inflammation and fibrosis. Addition of human IL-1f leads to 8-mediated
activation of TGF-B, induction of the mouse ccl2 and ccl20 genes, recruitment of dendritic cells

and initiation and perpetuation of the adaptive immune response.

25 [0113] These data show that the conditional deletion of integrin B8 resulted in decreased
inflammation and fibrotic response to both Ad-hlL-1B and ovalbumin, which resulted in

protection from airway remodeling. We identify a pivotal role for IL-18 induced or ovalbumin-
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humani zed nouse will be used to test the toxicity and efficacy of high
affinity clones in lung, brain, liver, and kidney di sease nodels. [0117]
Cl one RPMWo48LKDA49HI ch contains 72315 5° and 30, 683 3' pofr/ush@1nespect i ve
5' and 3' flanking regions of the I TG8 gene was obtained as a bacteri al
stab culture from (Children's 10Hospital Oakland Research Institute,

Cakl and, CA). Plates (LB with chl oranmphenicol, 12.5 jig/ml) were streaked
and col oni es sel ected using col ony PCR enpl oying priners designed to the 5'
and 3' indféede PBlencd REGUPGE B adkisatvanh hifwidrehivdtie, and fandledinyeindsductheacuid  UTR
into the first intron, the 9th exon into the 9th intron and the 10th
exon/i Ht“gcb‘i’iu?)’egl on. An individual colony was grown up and BAC plasm d DNA
i sol ated (Nucl eobond). The plasmd was linearized with Pl- 15Sce (NEB),
puri fi Edampr2. sAANBMEYCHTEIM and subject to pulse field el ectrophoresis to

confir ncentralon and integrity.of the ed
into F@éﬁ?‘ee ¢ DAYS TR eflﬁén?ﬁégﬁloegﬁg gl a éémdér(naﬁ%:?%een?g]%ﬂ’e f%?jznit-t?‘%% over
t wos huggedelyHiRKS & iRRRICHOSof (REnRHRS iMBsrth @IS RIeHs REandhi-aRfoAmmgr €
identified as founders by tail DNA PCR using 5 and 3" BAC end priners.

20[ 0118jovwThfatordt (iGteBk TIGFAR & L(bB]wt@lldndX@}SSgi Wh@eeﬁogémmlm maenatseférm-ssi on.

Li d Dh b d, t t 7B/ 6 to h
oo’ t Bilg TPt BRIt o dEC RN ESY G heT 0T S AHGeBist B BB 0bt i n
| TCB8 BRGadt Syprasg&la%a fhdit gpﬁeplg(m@gkﬂ{eqmagrm h@é@@ﬂnquaamc&mpt@es B,

C, and D) display no gross phenotypi ¢ abnorrnalities at or 6 nonths of
age. Thesmediewsthesictenionsf TeFed It dmalt3. abdrmdihe bhe)nldeqmalsgehamrcéganﬂoatsmdws

el enents are 25confined to the upstream an%j (ég stream Hents cont ai ned
i nlBAChRsIeveRtetithby I@tégrm%‘o%@eél %ﬁiéﬁtﬂ\iaa%o ) ‘Sé%‘ﬁl“‘é"é € o''Yescue the

| et hal a&h@ﬂ?ﬁ ¥PEGP] %ng'%h toﬂ&%‘ am,k%@ ol QP?G B ct?olns \):l%'}t@c\ﬁ'laQQnégrm

experinmental syst e | orrar ers, urt stigate di sease
nec hanisps-niddiavddvetivardelf Thll:hﬁlih lidepeiaseyedindhd ﬁﬁhogehﬁlsedﬁ@mlﬂs mfmonary
t herapeutics directed agai nst avl38-nediated TG~ 13 a th\{atl on.. WO

2011/ 168msoPeriUisesis f Os,DEHP RRIOBNMNRR A IFSERFS AT RAhEGlerpsit @ik i n [ 38
reducegef lnlauhgJa%Qs]asés?l%ﬁmnﬁg\/iom@@Hégxm@as@aﬁd LneEeASRM dhirehtast

contractility are ‘marks of fibrotic responses seen in airway wall
t hilgketn ggleraéandtegmmaeas@@srpy pie)letcute@ lahdiyeiateChe atkachmpet qf ﬁ@lﬂSeta%tﬂaosNMla( aSMh)

are ke Loch response ontribution
of aut SEFPhEOHY gloﬁggegf #’éﬁ{ gﬁaé@tse@ tt]V p?rpursshe pr # ed??ldg fi brobl ast
phenot H&Watiwﬁfof’ﬁ@ﬁ—g' ahd ﬁ@tltmezm&ngaf by SR MMkl BE s ST ORMY. athed
activation of TGF- 13 influenced the nyofibrobl ast phenotype, since

t r eat meffordefa haghrdﬂgyeequ beledivits firs periurbing 88lybintogrka ﬁgﬁ%tmdlb@d jae@vatianiobT6Ed aSMA
expres ion and ecre on. Cocul tur th

squano §‘°H’é3tt’é’ﬁlaa P?tct ?‘IEFFPB hesiohRIRPHTicS %\“ﬁ'\ép {’ Wéjlef’ & Fe q '@Bf)fgnw ncrease in
Coby ! %H&ﬂé&fgﬂ&fal PBctivation of TGE-B is likely to have undesirable side effects since TGF-B is

an essential homeostatic epithelial, and immune effector.

Example 3. Antibody 37E1BS
[0115] We have engineered the variable regions of the heavy and light chains of clone 37E1l,
and used random mutagenesis and chain shuffling in the yeast display system to make higher

25  affinity antibodies. We have identified specific amino acid substitutions that confer higher
affinity for the same antigen, and we have broadly classified these mutations according to
function. One of those mutants was named 37E1BS5. It shows increased affinity in vitro and
stronger efficacy in inhibiting integrin av38-mediated activation of TGF- in cultured cells. The

effective therapeutic dose of the 37E1BS5 antibody in vitro is in the picomolar range. For better
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10and protein production by airway fibroblasts. The increased production of
col l agen was |L-1f3- and fibrobl ast 138-dependent. The increase in Col |
expr essi onoiznduweoby cocul ture wi th squanous net apl ast iPcThisp@n/okssanchi al
epithelial cells could be alnost conpletely inhibited by treatnent of
cocultures with IL-1 RA, or by transfection of airway fibroblasts wth 138
si RNA. Exanple 6. Characterization of 37E1B5 epitope 15[0121] Chineric
integrin 138 constructs, which swapped nouse sequences into hunman | TGB8

wer e udegnoesticland tierapeutidappBREDBSWH treatied thregiarope. of BAE 1 Bpina@pe Igfk novsal i zed

oyt onet o™ 1P MO PSURIR BhORsa MR AEHIRD Bius 7 100 of

human integrin 138. 37E 1B5 binds to human, but not to nouse 138.
Ther ef §ramplg 4.| Gargratipn obkT ¢ RE BA(hHaDsESAARIFat i ve amino acid differences or

Sequont oy oLy SO R S RAPER p O OB ERTERFald 00, ' 17

por §i onssed ivddds larick fomBcuenhd lathaf ¢ffdcth cAndrine iftegrin oydy detetand Thize al phal
helix of the Beta-I domain of the integrin 138 subunit, and are found on
t he suPPRARZeEMPEE Wit be apgddo test the toxgpify ﬁlgngf-'yqpcy of high affinity clones in lung,

VSGGSGEERCITYSSh SKRSPNRSLEYLSYHVVTSSENEI NTQUTP 120 25+SGGS SERCD VS+LI SKGC
VDSI EY SVEV+ +ENEINTQVIP H | TGB8 74

| SGGSR | NLI EYPSVHVI I. PT. o, ] s ,
et iy ey R SR ey A A 10 BNV ET SRR s
GEVS+QflalGAEANRME KVthPI KE KB ¢oh WhMEDDASMINN Actsk NS YAEN L Brdiiin +CIaQirkn’s

| TEGBBGEVSI Q_RPGAEANFM_KVHPLKKYPVDLYYLVYDVSASMVHNNI EKLNSVGNDLSRKMVAFF 180

[ 0192] Heer¥al BaKlend Reyeayshdagitite, Qakdandegiontigtes fudafith shlosgrphisnics 12 Rat
he hoRBSAge mar e eongs AR IR PrS bRt DEB s b S B R R T
not boGhahdod/ BAE eBBEBBuant waodynfirfiké irRht Spasi ¥’ icads, 105’ AfTR heo therfirste
sequenct r(jn,sthgglh%ggnr E]rt](; t%’e 9a?rgtro(:r1aa?1dat}llesPOtl?gxo%%ntrlbn region. An individual colony was
grown up and BAC plasmid DNA isolated (Nucleobond). The plasmid was linearized with PI-
15  Sce (NEB), purified over a NAPS column and subject to pulse field electrophoresis to confirm
the concentration and integrity of the DNA. The DNA was injected into FVB/N embryos in the
UCSF Cancer Center Transgenic Facility. From over two hundred injected embryos, 24 pups

were obtained of which 4 were identified as founders by tail DNA PCR using 5’ and 3’ BAC end

primers.

20 [0118] Three of these lines (B, C and D) provided germ line transmission. Lines B, C, and D
have been crossed to itgb8 C57B/6 mice engineered to have one itgb8 allele knocked-out. The
F2 generation has been crossed to obtain ITGB8 BAC tg mice on an itgh8 -/- background.

[0119] These mice (lines B, C, and D) display no gross phenotypic abnormalities at 3 or 6
months of age. These results demonstrate that all of the requisite regulatory elements are

25  confined to the upstream and downstream elements contained in BAC RP11-431K20 to provide
appropriate tissue expression to rescue the lethal phenotype of the itgb8 -/- mice. These mice
élso provide an experimental system to determine biomarkers, further investigate disease
mechanisms in vivo, model human disease, and test the effects of therapeutics directed against

avpB8-mediated TGF-[3 activation.
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[0123] We perfornmed further domain swapping studies wthin this region,
substituting nmurine sequence for human, to determ ne which am no acid(s)
are incl useaoimosive 37E1B5 epitope. W 5 found that sub®CiTtusteing2ssus i ne

am no acids 125-180 of Integrin 138 significantly reduced 37E1B5 bi ndi ng.
Thus, the epitope on human Integrin 138 includes at | east one amno acid
sel ected from 1125, R128, R175, F179, and F180. Exanple 7: Integrin 138
expression in COPD fibroblasts [0124] W found that Integrin 138 expression
i S i nCEgamtt 3. NN&itbalibl s thintegrin B eeducegColdf 10human COPD patients, as
denonstrated by tissue staining and primary culture. In addition, Integrin
138 expji128p! %réa%ec?EQM ]Exb&i’éi'ltoh)éndi %Fe%?eﬂ%rblﬂagt'c&{t%hﬁ@tﬁe ha‘-’t%a@l@&# from
patients with idiopathic pulnonary fibrosis conpared fo fibroblasts from
nor mal ﬁpmtncemgnsemeehawelr\amswalﬂ dud@nmgaandcmﬁ@ﬁd bipelhlcaldagen Kaeld) andcr eased

| L- 113 depe rin pr n o normal |un
fibrobl"ss aseodﬁﬂ (Ieg)gﬁ%aar%lée ratl%a?frﬁr erso %ag%esgg%set mgﬁgsi/jtml%ét ream °
15t sir gedntabetignadf’ b@ﬂo@@ﬂxe&xﬂ&dﬁéﬁlﬁéd @GFlﬁ_aciﬂzatlcexftf)elOetﬁoﬁlbrﬁﬂla fprobhst 37E 1B5

anti body can be used therapeutically and gnhasti cal.l n di seases where
| nt egr Pe{e“i’%’ea we psegmeutedliyingan-As. ﬁ%@cré‘r‘?&/"gg efSaCBY%SP“é’ %ﬁ% |l ogic role.

Exanpl ﬁqfﬁlenée@tt%g@ﬁﬁkgﬁlaﬁ%%r{ﬂﬂezélﬂ&: t?éllttrhm@y ax'i‘\% §6:9blaftd UGB B s SNhG
i nfl ammat i on generated three |ines of BAC transgenic m ce using

t he huﬁlﬁrbOBm@HdTIl'mtﬁé of¥MA expressigiad @ ol Theesasioni @CW@OMIWYW@TQ@]@%S witth one
functi naI m% §1a9t1 nebroﬁ%l?zﬁ %?he‘?xgﬂ’?ell?lie% t8%9n brk; e%%%r@g] 192,84 mmce wi th

hunman UnC I ONna se mce re Cr oss
br 6301 t ancgpm&nmpmdmloﬁmygtemy a]ﬂ)rdbmastsha’[henmedsédapkodmntmna)lﬁ ke lag&CwhI TEBB)- t hat

man cop t he gene,, de nstratl n rescue of
| Tabs T Tk rgpe b A eTRESEom €8l Leeesth e Retveetar

renmodekd aethoust Hé IpPa@tlé Rrh#H Eréﬁc’!lﬁ@epﬁlﬁje@l@pé/éll'é dbuld 88 himokﬂé’mﬂ;ﬂbﬂebyﬂﬁl‘ﬁbﬁ&ﬂ%l

this adenoviral - 13-induced airway wall inflammtion nodel, robust

ai r way treaimsaietf caguliwresnvisiLi- M noi granafecieros i dirsvayifbroblasts with BHERNhr oni ¢
obstructive |lung disease is reproduci bly induced. WO

2011/ 10340QRA/CHa20dtd ViR mlst J781BBepiépd ound t hat the 37E 1B5 anti body, at
a dose of 7 ng/kg, significantly blocked airway inflammation, with a

si gni fie@] 'eaMEtd @R gk B@%H£§tﬁ9ﬂ' Which BwhiiRd %&@&E@&ﬁéﬁé‘%@lr@& h&mm
Hi st ol ogl cally, airway wall inflammtion and fibrosis was significantly

decr eaS\@d: ppd ByIBtalBS theW@dBSdmtchng:@mbenﬁhﬂ emttohewadbz@@llzsﬂ bwianigbadhat
fibr Oblb mg, Qeel\f:surl‘lace ga%lmef\ltg! My cpetec]nolggy itoand: cytometry. The 37E1BS5 epitope is

encompassed within amino acids 74-180 of human integrin 38. 37E1B5 binds to human, but not
to mouse 38. Therefore, at least one of the 9 non-conservative amino acid differences or 7 minor
20  amino acid differences (indicated by + in the middle line of the sequence) are included in the
binding epitope. These domains reflect portions of what are known in the field as the Psi, hybrid
and the alphal helix of the Beta-1 domain of the integrin 38 subunit, and are found on the surface

of the molecule.

M itgb8 74 VSGGSGSERCDTVSSLISKGCPVDSIEYLSVHVVTSSENEINTQVTP 120
25 +SGGS SERCD VS+LISKGC VDSIEY SVHV+ +ENEINTQVTP
H ITGB8 74 ISGGSRSERCDIVSNLISKGCSVDSIEYPSVHVIIPTENEINTQVTP 120

M itgb8 GEVSVQLHPGAEANFMLKVRPLKKYPVDLYYLVDVSASMHNNIEKLNSVGNDLSKKMALY 180
GEVS+QL PGAEANFMLKV PLKKYPVDLYYLVDVSASMHNNIEKLNSVGNDLS+KMA +
30 H ITGBS8 GEVSIQLRPGAEANFMLKVHPLKKYPVDLYYLVDVSASMHENNIEKLNSVGNDLSRKMAFF 180

[0122] SEQ ID NO:11 represents the region of human integrin 8 that includes the 37E1B5

epitope (amino acids 74-180). SEQ ID NO:12 represents the homologous murine sequence,
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5significantly inhibit adenoviral-1L-113-induced airway renodeling. [0129]
We also found that allergic airway renodeling (oval bum n-induced airway

i nf | ammatwornpifiobosi s and nucous netapl asia), is great lpgTdiSpainiozised i n
mce with fibroblast- specific deletion of itgh8. The allergic nodel is

al so dependent on both I1L-113 and TGF-13. These data inply a general role
for itgh8 in anplification of both pathol ogic innate and adaptive 10i mmune
responses where |IL-113 and TG--13 play a role. IL-113 causes an increase in
i nt egr Whic]:BBnd)trbonudl by ple87EEBS attjtpes., TheBlaugdosigorf 140raiitheastisnd sequanchies ai r way

and | ung, .ast te S IL-113 induced integrin 138 expression is
obserng]y ‘Eﬁ“ aéé‘l%?nl?faﬁ’nﬁa Exanpl e 9: Human articul ar chondrocytes

express int egél n avl138 [ 0130] Adult articular cartilage was harvested from
t he j olH23kpakepuforanefurthendaraaip avhrning S.E%ﬁﬁw@mthigr@l%ﬁqhﬁ@tum@mum@f a

knee f oL ugxbcreﬁg} l%hn?a?f (?e'iérnxrﬂ v\/l’?’ch %‘n%%?ﬁ#%gpﬂqglﬁg%t lﬁ%é’@f @@?e{ 0%

conf | uen ntegrin recep SS1 on term ne staini ng

ands f | @ouMnd Yl @ﬁishmtmgh&lrﬁﬂhmhﬁfﬁcﬁﬁ 1asa<80welreegamtﬂ& ﬂ@ﬁﬁaﬁa&ﬂﬂ%}:sd 3 B5
anti-136 (E7P6). Robust staining was detected with 37E 1B5 and no stai ni ng
was sebindigg: ThEspe: ermtoperan bumﬁbﬁm’%@ﬁ@clw&ﬁ@t teastone epreacld electeifenTar- 13

report C e (2004) J. .Cell Biol. 165:723) in 20a TG--13
bi oassg{gsfﬁ %%91 R(ﬁ?ef@%c% d?rlggbsence of anti-138 (37E1 B5) or neutralizing

anti-136. Anti - 138 produced, a robust bl ockade of TG--13 activation while

ant i - | ¥g2ppllidatreris mr@ﬂ%d? CORR gibroblasds resul t s i ndicate not only that
avl38 is expressed in chondrocytes, but that the expression results in

TGF13 §I2dy atWofound khas Intégnini 38 ebcipmssiorﬂ isdu¢rd@ed anfilreblase rotnah¢ huegt ofcarti | age

di sorders r ed to actjvated T such, as arthriti ovi al

{1 30 os Purs SO cEpaglet 55 et giarodehy iy cnd BORPDITte ARG 1| age
9 128) Intgé}g@@é e>lptresbl%n WGaniftRad ilddked #ﬂq}lﬁ&ﬂﬁ@é §§la@a¢roﬁﬂpﬁghﬁ%ﬁﬂﬁ descri bed
herein are | ustrative purposes only and that various nodifications or
c hangesdlopathw ghhnmhxe/rfémésxwdrmpab@ toipgedasedirero npemal patdentk i WE baivd alsa feendar t

d d t hi irit, and f .thi licati
and cdpbCoPT HehBSE R draenls ARPplsr BsBbhy pdih e SRl patent
appl i C@&rh?z%d & &&Qan@ﬁgmro@ragtsh%@éexaata%%ﬂ%ﬁ gt BRI Bhethantsvisttednhei r

entirety for all purposes.
15  target and pathologlc mediator of IL-1f3 effects.

[0125] The 37E1BS antibody can be used therapeutically and diagnostically in diseases where
Integrin B8 is expressed, and 1L-1 and/or TGF-f play a pathologic role.

Example 8: Integrin 38 neutralizing antibody reduces induced airway inflammation

[0126] We generated three lines of BAC transgenic mice using the human BAC clone RP11-
20 431K20. These mice were bred to mice with one functional allele of mouse itgb8 to generate an

F1 generation of mice with human ITGB8 and one functional copy of mouse itgb8. These mice

were cross bred to generate an F2 generation that resulted in viable BAC ITGBS, that is, itgb8 -/-

mice with a human copy of the gene, demonstrating rescue of itgb8 -/- lethality.

[0127] These mice were used to induce airway remodeling using an intratracheal adenoviral-
25  1L-1pB delivery model. In this adenoviral-IL-1B-induced airway wall inflammation model, robust
airway remodeling with an immunological profile similar to human chronic obstructive lung

disease is reproducibly induced.
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WD 2011/ 103490PCT/ US2011/ 025514 WHAT IS CLAIMED I'S: 11. An isol ated

anti body that specifically binds avl38, wherein the antibody 2inhibits

rel ease oloaotiweqoomat ure TG peptide, but does not si grcriusantilogssichi bit
adhesion of 3latent TG-F to av8 on a avr38-expressing cell. 12. The isol ated
anti body of claim1, wherein said antibody specifically binds 2to 138.

3. The isolated anti body of claim1, wherein said antibody specifically

bi nds 2to an epitope on 138 that is within the pol ypepti de sequence of SEQ
| D NO [@28] 14Vdtvend sok ticSAEABS nindahdy oft aclosd clfﬁ?]mgAk/g,esrigiiflcasndyﬁloahd:d Doy

conpetes. for 2binding to avi38 with an a hav a.light chain

ST sbr R RohpeicMierarrstion huftedMilar e nrichath &t BeRG 5 sEo 1D
NO 6, 1aadloSkhdly, arggD&R;vZu ieREhrAat AN f%hﬁ,lsﬂvéé%[gnﬁmaﬁtl%dé&@b&fb}ﬁmTBISS| ng

t hree heavy chain of SEQ I D NO EQID NGO 9, SEQ ID NO 10. 15.The

i sol at ddeBriiafaroaiplemneng pté@r:hﬁlaia shepdngthat f{lbf@blaﬁtsp%ﬁg/dﬂ%sonao liigghearchai n 2
Varsab'sgng%%gg‘@ﬁ%ﬁ%gééoyﬂgl AN ;??rhcﬂuké!f‘&lr\iaharéﬁo of SEQID NG 5 SEQID

and eav in varidable region conprising
t hree heavy chain Q I D NO 8,. SEQID NO 9, SEQID NO 10.
16. The [128] t%%lalé‘hE useénﬁtelﬂerélpérrmaxrewﬂs}l@g fPVﬁW@mahmdB%kﬁlw a light chain

inflammation, fibrosis and mucous metaplasia), is greatly diminished in mice with fibroblast-

specific deletion of itgb8. The allergic model is also dependent on both IL-18 and TGF-§.

These data imply a general role for itgb8 in amplification of both pathologic innate and adaptive
10 immune responses where IL-1[3 and TGF-f play a role. IL-1B causes an increase in integrin 38

in multiple cell-types, including fibroblasts from the airway and lung, and astrocytes. This IL-183

induced integrin 38 expression is observed in both mice and humans.

Example 9: Human articular chondrocytes express integrin av38

[0130] Adult articular cartilage was harvested from the joint space of knee from a patient
15  undergoing elective repair of a knee for chronic osteoarthritis. Primary chondrocytes were
grown to 70% confluence and the integrin receptor expression determined by cell staining and
flow cytometry. The antibodies used were anti-g8 (37E1BS5), and anti-36 (E7P6). Robust
staining was detected with 37E1BS and no staining was seen with E7P6. Primary chondrocytes
were co-cultured with TMLC TGF-f3 reporter cells (Annes et al. (2004) J. Cell Biol. 165:723) in
20  a TGF-P bioassay in the presence or absence of anti-B8 (37E1BS5) or neutralizing anti-36. Anti-

B8 produced a robust blockade of TGF-f3 activation while anti-B6 produced no such effect.

[0131] The results indicate not only that av8 is expressed in chondrocytes, but that the
expression results in TGF[ activation. Thus, inhibition of av38 can be used to treat cartilage

disorders related to activated TGF[3, such as arthritis and synovial fibrosis (see, e.g., Bakker et

25  al (2001) Osteoarthritis and Cartilage 9:128).

[0132] It is understood that the examples and embodiments described herein are for illustrative
purposes only and that various modifications or changes in light thereof will be suggested to

persons skilled in the art and are to be included within the spirit and purview of this application
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2variable region of SEQID NO 3 or 4 and a heavy chain variable region of
SEQID NGO 1 or 2. 7.The isolated antibody of claim1l, wherein the isotype
of the amnwokodyios®02l gd, 1g&, 1gG3 or 1g&A. 18. The i secatusdoamntishody of
claim11l, wherein the antibody is a nonoclonal 2antibody. 19. The isol ated
anti body of claim1, wherein the antibody is human, humani zed or chineric
anti body. WD 2011/ 103490PCT/ US2011/ 025514 10. A pharnmaceuti cal conposition
conprising the antibody of claim 1. and a 2pharnaceutically acceptable
exci pi et scopeldf thAnappradet ddmaualligubliedtiods, paeod] ang rfateat spplicia@y ciodd lekanm 1.
112. An i sol ated expression vector conprising.the nucleic acid of claim11.
13- An PEIPEDYINRBOFEDY reE%Wi‘%F‘ﬁg S BEASPUBESeS ai m 12, 114, A met hod  of
reduci ng TGFP activation in an individual, the nethod 2conpri sing

adm ni stering the anti body of any one of clains 1-9 to an individual in
need thereof, 3thereby reducing TGFp activation in the individual. 15.The
met hod of claim 14, wherein the individual is a human.
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116. The nmet hod of claim 14, wherein the individual has at |east one
condition 2selected fromthe group consisting of chronic obstructive

pul nonar yWwaoi2eea8490 COPD) , asthma, 3arthritis, a fibroti ecaitserdeessian

i nfl ammat ory brai n autoi mune di sease, nultiple sclerosis, a 4denyelinating
di sease (e.g., transverse nyelitis, Devic's disease, CGuillain-Barre
syndrone), 5neuroinflanmation, kidney di sease, adenocarci noma, squanbus
carcinoma, glioma, breast 6carcinonma, and cancer growth and netastasis, and
wher ei WHEH ISedudMEMI$:esul ts in 7anelioration of the condition. 117.The
met hod of claim 16, wherein the fibrotic disorder is selected fron1the

2group consi sting, of airwa |d|o

non-Speci fic inter stltﬁﬁf“%$%%WH§Wh§hmﬁ@§P G héeWﬁ t %@dy
di ffyselrmlme%ease%@qa% m&Qkd PAEH1 xaﬁﬁ%ﬁeoeb W@@ﬁlfééfﬁmﬁmhe@hésmw
fibrosis, drug-induced [ung flbrog i cosis, asbestos-related | ung

f|br35|&naﬁﬂﬁﬁﬁhnabﬁspnbmoﬁ@hmpk$$m§qﬂkesplratory bronchiolitis
interstitial lung disease, desquanative 6interstitial fibrosis, cryptogenic

i zi ' h h d el at ed
orgagl 2 g preuopl e, Hir o FuRerSTll L ¥ L PASUTINLR, TR A A

detepmi pipg the presence of integrin 8 in a biological 2sanple conprising
3contacting the biological sanple with an anti body of any one of claims 1-9

4attached to a detectable |label to forma |abel ed antlboq¥
i 3. The isolated antibody of claim 1, wherein said antibody spemﬁcally binds

2 to an epitope on (8 that is within the polypeptide sequence of SEQ ID NO:11.

1 4. The isolated antibody of claim 1, wherein said antibody competes for
2  binding to avB8 with an antibody having a light chain variable region comprising three light
3 chain CDRs of SEQ ID NO: 5, SEQ ID NO: 6, and SEQ ID NO: 7, and a heavy chain variable
4 region comprising three heavy chain CDRs of SEQ ID NO: §, SEQ ID NO: 9, SEQ ID NO: 10.

1 5. The isolated antibody of claim 1, wherein the antibody has a light chain

2 variable region comprising three light chain CDRs of SEQ 1D NO: 5, SEQ ID NO: 6, and SEQ

3 IDNO:7, and a heavy chain variable region comprising three heavy chain CDRs of SEQ ID NO:
4  8,SEQIDNO:9, SEQ ID NO: 10.

1 6. The isolated antibody of claim 1, wherein the antibody has a light chain
2 variable region of SEQ ID NO:3 or 4 and a heavy chain variable region of SEQ ID NO:1 or 2.

1 7. The isolated antibody of claim 1, wherein the isotype of the antibody is
2 1gGl, IgG2, 1gG3 or 1gG4.

] 8. The isolated antibody of claim 1, wherein the antibody is a monoclonal
2 antibody.
1 9. The isolated antibody of claim 1, wherein the antibody is human,

2 humanized or chimeric antibody.
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WO 2011/ 103490PCT/ US2011/ 025514 5detecting the presence of the | abel ed

anti body, thereby determ ning the presence 6of integrin 138. 119. The net hod
of clai mwB,20mes®on said determning is in vitro. 20. TireTrustéiom235i4 cl ai m
18, wherein said determining is in vitro. 121. The nethod of claim 18,
wherein said nethod is used to detect a condition 2sel ected fromthe group
consi sting of chronic obstructive pul nonary di sease (COPD), asthms,
arthritis, a fibrotic disorder, an inflammtory brain autoi nmune disease,
nul tiple sclerosif. a A@RIHabaACAINGnPosiaas orhSristhg thé BRTHHYS bS Elaiiy €ldntlias,
Devic's disease, Quillain-Barre syndrone), 5neurolnflammation, kidney

di sedsephapeersitiod!biasesniablsepsanenis carci nonm, glioma, breast 6carci noma, and
cancegI grgvvth and netastasis. 122. A method of reducing TGF13 activation in
an individual, thg net oS b : oni st of

i nt egri n av8 to alrsll'i nd?r\?ﬁgﬁgeﬂm%k%‘edeegj ‘?ﬁg?‘g%gfe%?ﬂg‘?iﬁdy%ggﬁgggci ng TGF13
activation in the individual. 123. The nethod of claim 22, wherein the

ant agoni st i nhi bi t3 r eheisslatedfexpisssigeyectrapupasiTGheupleistactol chim ldoes not
significantly inhibit adhesion of latent TGF to av8 on an 3av138-expressing

cell, 13.  Anisolated host cell comprising the vector of claim 12.

1 14. A method of reducing TGF activation in an individual, the method
2 comprising administering the antibody of any one of claims 1-9 to an individual in need thereof,

3 thereby reducing TGF activation in the individual.

1 | 15. The method of claim 14, wherein the individual is a human.

1 16. The method of claim 14, wherein the individual has at least one condition
2 selected from the group consisting of chronic obstructive pulmonary disease (COPD), asthma,

3 arthritis, a fibrotic disorder, an inflammatory brain autoimmune disease, multiple sclerosis, a

4  demyelinating disease (e.g., transverse myelitis, Devic's disease, Guillain-Barré syndrome),

5  neuroinflammation, kidney disease, adenocarcinoma, squamous carcinoma, glioma, breast

6  carcinoma, and cancer growth and metastasis, and wherein TGF reduction results in

7  amelioration of the condition.

1 17. The method of claim 16, wherein the fibrotic disorder is selected from the
2 group consisting of airway fibrosis, idiopathic pulmonary fibrosis, non-specific interstitial

3 pneumonia, post-infectious lung fibrosis, diffuse alveolar damage, collagen-vascular disease

4  associated lung fibrosis, drug-induced lung fibrosis, silicosis, asbestos-related lung fibrosis,

5  respiratory bronchiolitis, respiratory bronchiolitis interstitial lung disease, desquamative

6 interstitial fibrosis, cryptogenic organizing pneumonia, chronic hypersensitivity pneumonia,

7  drug-related lung fibrosis, renal fibrosis, and liver fibrosis.

1 18. A method of determining the presence of integrin 38 in a biological

2 sample comprising

3 contacting the biological sample with an antibody of any one of claims 1-9

4  attached to a detectable label to form a labeled antibody; and
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124. The met hod of claim 22, wherein the individual is a human. 125. The
nmet hod of claim 22, wherein the antagonist is antibody that 2specifically
bi nds to wok88/1034#6. The nmet hod of claim 22, wherein theprcmdiseoidow2dsihas at
| east one condition 2selected fromthe group consisting of chronic
obstructive pul nonary di sease (COPD), asthma, 3arthritis, a fibrotic

di sorder, an inflammatory brain autoi mune di sease, multiple sclerosis, a

A4denyl i nating di s@a&Eing ehePreschéAsTINERBEedMRIOlY, SherEBVdeterirdh SHaPeasence

CGuil | ai n-Barre syndrone), 5neuroinflammation, kidney di sease,
aden®captinifgra f8squanous carci noma, glionm, breast 6carcinoma, and cancer
growm h and netastasis, and wherein TGF13 reduction results in 7anelioration

of the condition.lgvm) &ﬁ&?ﬁ@?ﬁgﬂﬁ*@%&%%&%ﬁﬁﬁ%&nﬁﬁgggqngﬁ&ﬁod of claim

26, wherein the fibrotic disor I's Selected from group consi sting of
airway fibrosis, idiopathic pulnonary fibrosis, non-specific interstitial
3pnelinoni a, post -2hf ectheoughddinicldimbk8o sibsteindiafd dtemanivg ol iavitdanage,

col | agen-vascul ar di sease 4associated lung fibrosis, drug-induced |ung

fibrpsis, silicosjs, aﬁ%‘?ﬁ&ﬁéd BF%QEffk Lo d L0 @%tigqﬁd 'sﬁ{s@ﬂ%i defePs Yondition
bronchiolitis, respiratory bronchiolitis interstitra ung di sease,
desqliamadi¢crel oo tler gdud cakisfindoiodiranic csyptidggmnirgomrgdisease (COPDE asbmaa,
chr O? ! Car}‘gf}/rpt%[ e? ﬁgrsoltltc d}/so;d%r,%gelrlfl arrpr{n?fbry brain autoimmune disease, multiple sclerosis, a

4 demylinating disease (e.g., transverse myelitis, Devic's disease, Guillain-Barré syndrome),

5 neuroinflammation, kidney disease, adenocarcinoma, squamous carcinoma, glioma, breast

6  carcinoma, and cancer growth and metastasis.

1 22. A method of reducing TGFf activation in an individual, the method
2 comprising administering an antagonist of integrin avf38 to an individual in need thereof, thereby

3 reducing TGFf activation in the individual.

1 23. The method of claim 22, wherein the antagonist inhibits release of active,
2 mature TGF[3 peptide, but does not significantly inhibit adhesion of latent TGFf3 to av38 on an

3 avP8-expressing cell.
1 24, The method of claim 22, wherein the individual is a human.

1 25.  The method of claim 22, wherein the antagonist is antibody that

2 specifically binds to avf38.

1 26. The method of claim 22, wherein the individual has at least one condition
selected from the group consisting of chronic obstructive pulmonary disease (COPD), asthma,
arthritis, a fibrotic disorder, an inflammatory brain autoimmune disease, multiple sclerosis, a
demylinating disease (e.g., transverse myelitis, Devic's disease, Guillain-Barré syndrome),
neuroinflammation, kidney disease, adenocarcinoma, squamous carcinoma, glioma, breast

carcinoma, and cancer growth and metastasis, and wherein TGF reduction results in

i B SR . S

amelioration of the condition.
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7drug-related lung fibrosis, renal fibrosis, and liver fibrosis.

~N ON L s W

WO 2011/103490 PCT/US2011/025514

27. The method of claim 26, wherein the fibrotic disorder is selected from the
group consisting of airway fibrosis, idiopathic pulmonary fibrosis, non-specific interstitial
pneumonia, post-infectious lung fibrosis, diffuse alveolar damage, collagen-vascular disease
associated lung fibrosis, drug-induced lung fibrosis, silicosis, asbestos-related lung fibrosis,
respiratory bronchiolitis, respiratory bronchiolitis interstitial lung disease, desquamative
interstitial fibrosis, cryptogenic organizing pneumonia, chronic hypersensitivity pneumonia,

drug-related lung fibrosis, renal fibrosis, and liver fibrosis.
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