ANTI - TG-- BETA RECEPTOR P ANTI BODI ES The present invention is in the field
of nmedicine, particularly in the field of antibodies that bind human

t ransf or mvogogrvossdih fact or beta receptor TT (TGpRI 1), poanseamensissal
conpositions conprising anti bodi es and net hods of using the antibodies, for
exanple, for treating cancer, fibrosis, and fibrotic diseases. TGFbs are

pl ei otropic cytokines that regulate cell growh and differentiation,
notility, extracellular matrix production, and i mune functions. TG-bs have
three manmalian isofornms, TGpM TGFb-2 and TGFb-3, each with distinct
functions in vivo. AUthree TGFbs use the sane receptor signaling system
The bi nding of TGFbs to T Rl tUGl Jtlatlng activation
of the TGFb signaling pétﬁgg ¥ ?@ga?ﬂg*ﬁg(gk&55h§P§ﬁé “on of Smad2, and
transl ocation of the actlvated Snad2/Snad4 conplex to the nucleus to
nodul at e gene expyessi on. opal ,.anti bodi,.es . sA .hat bi nd
i TGFORI & vt P RPSH YT 1 LR br 885 RO RGBT RS x 209 M
to treat kidﬂﬁyﬁd&ﬁ@&ﬁaﬁﬁnﬂmumssuen$i@mwﬁl&mamaaah&ﬁhdseﬂﬁﬂ migP 2004/ 1
21001 A The SP icati.on algo di scl.ases

TGFb- i nduced §rBREH B REPRPIHEEYFEe t“é\)b‘?‘ei’ ‘«‘e‘ﬂ Tt ‘*Sf‘“f)@%’b Ao ’%‘i? 3. 89,
3.17- 4.95, iamﬁ@ﬁp2k@ﬁnﬁﬁ&ﬁ@%ﬁ&ﬁmuw&enﬁﬁm&x&uhLywhunan nDnocIonaI ant i body
to TGFbRI I was r?g? t ed Lo be\ef&ect%ve\g reqf g 0si. t

extracel | ul ar PP FEECERT Ry PR EERE Y 0‘“? Kﬁ‘é g “”“Ii—‘f“‘m et al .

Ki dney I nt" Imst¥el, c\tﬁi&iﬂi&.%& ix l@?&%efﬂgﬁ&'&h Jmitondabaiont. hHﬁE&ﬁ h&& gaeen no

di scl osure of hi antlbodles t hat
spect 11 car 1y Briat e oBRE rek Do Er BbhrH b i R 0 Hery ni gh
af finitys blathkrtNE&rDi nditrgant rdemanigh@ilsysien] GRedindandy TGFPSwt 0 human
TGFbRI I, i nhiAhi enesi.s inhibit
nlgratlon an&q hvasiﬁﬁ‘ i “hé”“@efp‘ﬁwngg?bégiLF¥ab’hpﬁ b%é?f@%% and

i ver funct ii@piospt mlmiimm oi bsgﬁaﬁdﬁminclmc@aﬂw:egukca&tmum iofmad2 Seddidsionplex knhi bi t

t unor gromﬁikjgkg i nat | nykkxzk %gotOXIC agents, and are therefore
needed. The BrEsEht v gﬁk 550 Eék o provide novel isolated ann' - TGFbRI

mAbs t hat addres§uﬁhm&emﬂeeﬁ3mnﬁhm»IﬁﬁbbémmmR!hums‘mﬁwﬂﬁhuanyﬁand IS

preferably human. The W ot 165t 10 a L : . e
LY affity (Kp of 806 x 1079 aned L8 x 1Y M) tootroat kidiey disesse and tissus fibrosts

are disclosed in JP 20047121001 A, The applicatton also discloses that the mADs suppress

=g
I
I

the TGF P-induced growth of keratinoeyies (average value of Wsp of 2,17-389 317

495, and 320307 pedmd). Lise of a Radly huwosn monoctonal antibady to TOFRERI was

reposted o be effective (o reduce the depostt of extracelielar mamix n rat anti-Thy- 1
20 nophreitis, (Kasuga, H, et al, Kidney '], Vol 66 G001 174517853

To date, there has been po disclosare of highly speific, high affinity anti-
TGFRRI anubodios that specifically bind the extracelivlar domain of bansan TGFRRH
with very high affinity, block the binding of haman TGFBE, TGFR2, and TGFRS wo
faman TGEPRIL, inhibit sngiogenests, suppross tumor ool growih, inhibil migration and
wvasion of cancer cells, reduce collagen deposition and Tiver function, miubit ligand
indaced regulation of T colls, or inhibit tunwe groswth in combination with oviotoxic
agents, and are therefore nesded.

The present invention seehs o provvide novel tsalated anti-TOGRRRIE mAbs that
adddress these needs, The TGE beta R 16 nanmalian, and 15 preferably lapman, The
30 antibodies of the present invention are capable of one or more of the following sctivities:

1) displaving high affinity binding foward the extravelbilar domatn o hunsy TGFRRITL



anti bodi es of the present invention are capable of one or nore of the
followng activities: 1) displaying high affinity binding toward the
extracel Iwbapiodsssaun of human TGFbRI|; 2) bl ocki ng t he bipaaiusgooofeci&G-bRI
ligands (TGFbl , TGFb2, and TGFb3) to TGFbRI I, thereby inhibiting

TGFb-i nduced Smad2 phosphoryl ation; 3) internalizing TGFbRI I, which can act
as a signaling down-regul ati on mechani smi ndependent of |igand-receptor
interaction; 4) inhibiting |igand-induced TGFbRI T signaling pathways; 5)

i nhibiting TGFbRI | -nedi ated cellular activities; 6) inhibiting tunor growth
invitro and in vivo; and also nore preferably are additionally capable of

Taro-i nduced vistts b vemtsonel ! etk oA RO T IR A KB HE on: 6

i nhi biting nhgrtati @ﬂﬂuﬁﬂﬁ;ﬁghmﬁ@m@ﬁmﬁaﬁ“;Ehai;}ﬁzeh el »S;m@r)g ﬂ?zﬁdl](kﬁ”ﬂ@ﬁcm | agen
deposi tion agd | iver funct nhi bi t regul ati on of

T cells to fOPHHSTE &Y IR ‘f‘ﬁ%‘f‘*“h‘)““é“i“ﬁ%‘héﬁ‘gab‘f’ %f*%‘ 03? PREFECPSE 11)
i nhibiting tmmra@f@mﬁ%hbmm %ﬁmﬁbnﬁ&tmdmwwhu@ym@tp@miaﬁw @eﬁl}tsSmmA hi gh

affinity nmo at. ec é [ bRLI and
SRR o e R S i1 ot RNy DAL T L

t her apeutic M\&&W’&?Lfiﬁh arheldioeal rm;mm@xﬁ m{G?bw&t gnm fohgwpediat ed di seases.
According to irst. as ot of th i nve e, .S ovi ded
eob at e ancr DUt R RERTE e R rr T B LR e S S R of
human TG:bRIiHM*th s&rﬁimf S}hﬁﬁ%&"nfkshamAii@ﬁ)ssﬂmxfh&mﬁ obcrmtgemﬂsr Btadueing 20- 25C) . In

one aspect, t n tibodies of th £ gntl 0 C of human
TGFb 1 TG:b?{ p fsy R Iz)ﬂ:éi ii IR hﬁ%ﬁ\?&ﬁ&%ﬁl&é\ﬂlﬁ{ih iéﬁ’l‘]ﬁi Ii! O% ﬂllﬁiéii K34 &3?‘1 O nM as

det ermi ned hy R‘E‘ls:lliSA. celi ﬂah&rh@tdmemmsqmemt,w\%:h&&nm big éitdistiafudirerr mzﬁs;e nt

i nvention |nrlnpt ‘ ‘g 1dL w: mad2 phosphoryl ation with an 1C50 of |ess
than 30 nMm TR gy b ‘t‘ﬁ%l‘*\ﬁ‘ ©¢t, the antibodies of the present invention
conprise an anti hddgh thfaty s&p@dmﬁai esaibh{y\ tbimplsi fleolisTERbRD rr{s@@mm*si ng: i) a

CDRHLlhavi ng the . sequence G | ng the
sequence SFW&E@%& ¢ ﬁ“if)"ifi‘ldm h‘ pmmﬁhé\%“nbﬁf‘ﬁ%‘“ ‘equence

GPTM RGVI DS b8k Fb tN@exBjept @ TCBRIsIguating m«,ijmkd dispanes,
15 According 1o o first aspeot of the present mvention, there is provided isolated

antihashics that speaificalily bind the extmeciiular domain of hunan TGFERI with a K

of loss than OO pM at roon tomperatire (20-2300),
o ong sspect, the antibadics of the prosent invention block binding of human
TGFRE, TGFR2, or TGFRS 1o haman TGFPRID with an gy of less than 1.0 nM ag
20 doternined by ELISAL
I another aspedt, the anttbadies of the present tnvention inhint TGFP-induced
Smad? phosphovylation with an Klgy of less than MinML
T vt another sspect, e antibodies of the preseat ipvention coaprise an antibudy

that speeificatly binds wo TGFERU comprising:

i} a CBRHT having the sequence GOGSISNSYE SEQ DN 1, a UDRI2
having the sequence SEYYGERKTYYNPSLKS (SEQID NO: s
CDRMS having the segquence GPTMIRGVIDS (SEQ I NO: 33, a CDRLY
having the sequence BASQSVRSYLA (SEQ D NO: 101, a CDRL2
having the sequence DASNRAT (SEQ 1D NO: 1), and 2 CDRLS having

the seguence QQESNWPPT (SEQ ID NG 1)

i} a CDRHI having the sequence GSGYRFTSY {(SEQ ID NG: 4, a CORH2



havi ng the sequence RASQSVRSYLA (SEQ ID NO 10), a CDRL2 having the
sequence DASNRAT (SEQ ID NGO 11), and a CDRL3 having the sequence QQRSNWPPT
(SEQ | D N®0 20R)053814) a CDRHL havi ng the sequence GSGYRFPEY/USIEBQ06IISNO. 4)
a CDRH2havi ng t he sequence |1 YPGDSDTRYSPSFQG (SEQ I D NGO 5), a CDRH3 havi ng
t he sequence HGRGYNGYEG (SEQ I D NO. 6), a CDRLI having the sequence

RASQA SSWLA (SEQ I D NO 13), a CDRL2 having the sequence AASSLQS (SEQ TD
NO 14), and a CDRL3 having the sequence QQYNSYPW (SEQ ID NO 15); or iii)
a CDRH 1 having the sequence GGSISSSSY {SEQ ID NO 7), a CDRH2 having the
sequence SFYYSG TYYSPSLKS (SEQ ID NO 8), a CDRH3 having the sequence

G-TM RGALDY ( SEQ | D SB (SEQ | D
NO 16), a CDRL? havi h‘ g %i‘é SSRGS {c‘*éh@ﬁ%ﬁ%th’%éé%qg ﬁ}%\Rﬁ YRﬁg 2 CDRL3
havi ng t he sequence Q@SMR&;{(SE@.G@\WSEQ&)(SY&I}m[}ambtfxlf]@r(‘faﬁpéﬁts,uuthe

anti bodi es of the presen l’l.. e A . HC)
sequence: Q_Q\/QESGPGL@KY" ‘Sﬁ%@%@% Y
LEW GSFYYGEKTYYNPSLKS%T&}&I D?S{S%SLNUSSVT AARTEAT & CDRLS having the sequencs

VYYCPRGPTM RGVI DS VARY S and a LCVR am no acid
sequence: EGVLTQSPATLSY éﬁ%&ﬁl S@%A@@Bp Fﬁé\erA VW QQKPGQAPRL

LI YDASNRATG PARFSGSGSGTIDETL T GSLEPERRAYYYGRISRSKY WIRT BEEROTRVELKRESEQ | D NO
O VOSARVKICE AL K SR e B GPEESLKS (SEQ 1D NO: ).« CORKS
LEWWG | YPGDSDTRYSPSFQGEQMT HSAGKShSTAYRORGSIIASETQ (D NO: 9), 1 CDRL! having

AMPYCARHGRGYNGYEGAFDI MEQETINT YRS PR D M 1679 B99 cori2 naving the
18 sequonce DASNRAT (SEQ Y NQ: 1), and 2 CORLI having the
sesprenee QORENWPPT (SEQ IDNOIY

e 1 iﬂi}“ah\,

In another aapect, the anttbodies of the present fmvention comprise

i} a HOVER amine acid sequenc:
OLEVOESGPGLVEPSETLSLTCTVSGORANSY FEWOHWIRQPBGK G
EEWIGSFYYOERTYYNPSLKSRATISIDTSKSQFSLRKESSVTAADTA
VYYCPRGPFTMIRGVIDSWOQGTLVTVSS (SEQ {1 NO: 25} and
# LOVR amiao agid soguanes
EIVLTOSPATLSLSPGERATLSCRASQSVRSY LAWY QUK PGOQAPRL
LIVDASNBATGIPARFSGEGSGTOFTLTISSLEREDFAVY YTUQOREN

24 WPPTFGOGTRVEIR (SEQID NO 2T)
i) a HUVR smine acid sequene:

OVOLVOSGAAVRKRKPOESLKISCRGRGYRFTSYWIGWVROMPGRG
LEWMOHYPGDIDTRYSPSFOQGOVTISAGKSISTAYLOQWSSLEASDY
AMYYCARHGRGYNGYEGAFDIWGQOGTMVTVSS (SEQ I NO: 2%
and
a LOVR mmnino acid seguones:
DHOMTOSPSSLSASVGDRVITTCRASGGISSWLAWY QK PEKAPKS
LIY AASSLOSGVPSRFSGRGSCGTDFTLTISSLQPEDFATYYCQQYNS
YPWTFGQOTRVEIK (SEQ D NO 3y or

K38 13} a HOVR aming acid sequense:



a LCVR am no acid sequence: DI QUMITQSPSSLSASVGEDRVTGGECRASQE SSW.AWQKPEKAPKS
LI YAASSLQSGVPSRFSGSGSGIDFTLTI SSLQPEDFATYYCQQYNS YPWIFGQGTKVEI K ( SEQ | D NO
31); or iWDRow/I488(R am no acid PCT/US2009/062450
sequence: QL QLQESGPALVKPSETLSLTCTVSGGSI SSSSYSWEW RQPPCKGL

EW GSFYYSGP3/ 4YSPSLKSRI PSEDTSKNQFSLKLSSVTAADTAVY

YCASGFTM RGALDYWSQGTLVTVSS(SEQ I D NGO 33), AND a LCVR am no aci d sequence:
EGVLTQSPATL SL SPGERATL SCRASQSVRSFL AW QQKPGQAPRL

LI YDASNRATG PARFSGSGSGIDFTLTI SSLEPEDFAVWYYCQQORSN WPPTFGQGTKVEI K( SEQ | D NO

35). In another aspect, the antibodies of the present invention conprise a
HCVR am no aci d sequenc .
QLQVQESGPGLVKPSETLSLTET %&%t‘%ﬁﬁﬁs\iﬁﬁﬁh&aﬁ EWPEY > WONIRLPPOROL

SFYYGEKTYYNPSLKSRATI SI\DIKSKS@%HKL‘.SW& YYCRR S IDS\AE

(SEQ I D NGO 25) and A, 2
EGVL TQSPATL SLSPGERATLS ‘ ﬁ%&@é@tﬁ;&ﬂﬁe‘f’ﬁ%ﬁ&m NO: 335, and
SNRATG PARFSGSGSGT DF'[UTU‘SS&EREBEAMSNV\PPTFGQGT KVEIK (SEQ I D NO 27).
I n anot her aspect, 1e presen i Q i) a
heavy chain of SEQ | Bﬁ@@hgg?gﬂng‘%& ﬁt%\gﬁ%iﬁ%g\kgt%ﬂ \ILI)QM @g&;{%s i) a
heavy chain of SEQ | DINOASRRRIENHARF $ﬂa‘§}ﬁﬁ(:‘ﬁh§iﬂﬁf*&ﬁ FBEQFRBWNTOABINoOr iii) a
heavy chain of SEQ I 4 h al_n of SEQ ID NO 47. In another
aspect, the anti bodi &%W%‘P’Sg@é% g }\' nti‘on conprise two heavy chai ns
of SEQ ID NO 37ihamdiitaepdet, ghtantihgicnst mé prs&.@ hRaNG: ¢:8Qwisd nHARG 6o aspect ,
the present invention conprises a human TGFbRI I -bi ndi ng fragnent.
achd Sequehit;
10 QLOVQESGPGLVEPSETLSLTOTVSGGSIENSY FSWOWIRQPPGRGLEWIG
SEYYGEKTYYNPSLKSRATISIDTSKSQFSLKLASVTAADTAVYYUPRGPT
MIRGVIDSWGROTLVYTVES (SECID NG I8 and

a LOVR amino acid sequenee:
EIVLETQSPATLSLSPGERATLSOURASQSVREYLAWYQOKPGUAPRLLIVDA
15 SNRATGIPARFSGSGRGTRETLTISSLEPEDFAVY YCQORENWPPTIGOGT
KRVEIRK (SEQ ID NGO 2R,

In anothar aspect, the antibedics of the prosent invention conypwise:

i} # heavy chain of SEQ D NQ: 37 and o light chain of SEQ Y N 39
i} a heavy chain of SEQ 1 NO: 41 sad o holt chain of SEQ ID NO: 43 or
20 ) @ beavy chain of SEC 1D N 48 and a Hght chain of SEQ {D NO: 47,

{n another aspeet, the antibodies of the preseat mvention comprise two heavy
chains of SE D NCx 37 and two Hight chains of SEQ ID NG 38,

o another aspect, the prosent fpvontion comprises @ lnoan TGFERH-binding
fragment.

1t i contemplated that any of the antibodies of the preseat invention by be

sdministered 1o a sabject in noed thereof. Accordingly, one aspect of the wvention
provides a phavmaccutical composition comprising an antibody or fragment of the prosenst
mvention amd 1 pharmaceuticatly seceptable carvier, difuad or excipient.

In anothar aspet, the mvention comprises an isolated antibody specifically binds

30 o the extraccthday domasn of neman TOFRRI and comprises 3 beavy chain of SEQ D

NC: 41 and w ght chain of SEQ ID RO 43,



It is contenplated that any of the antibodies of the present invention may
be adm nistered to a subject in need thereof. Accordingly, one aspect of

t he i nverwODanopsasitdes a pharmaceutical conposition conpcirdisegoasz4ant i body
or fragment of the present invention and a pharnaceutically acceptable
carrier, diluent or excipient. In another aspect, the invention conprises
an isolated anti body specifically binds to the extracellul ar domain of
human TGFbRI1 and conprises a heavy chain of SEQID NO 4 1 and a |ight
chain of SEQ ID NO 43.1n another aspect, the antibody of the invention
specifically binds to the extracellular domain of human TGFb receptor 11
(TGFbRI 1) conprising a CORH, having the sequence GSGYRFTSY (SEQ ID NO. 4),
a CDRH2 havi ng tﬁﬁl“g@auaﬁ%‘é ‘ﬁ*v‘?ﬁ@%%ﬁéﬁi‘@bg S SEGHD B %‘§ a CDRH3

havi ng t he seguende HERGWNEYEG ((BRQudcRoND{ T IR cchRinhaVDRY | tengsequence

No 14y, and'a et RVl R CTiente QMR R na 15). 10

anot her aspattP@ISIFHR ANV ORTEB, IDMNTR Santdibudyh.eonpkd s@ssa HCVR am no acid

e A S N s s e

MTVSS ( SEQ
D NO 29) afsgadhO/RIartBeiddhdnseouenees AASSLOS (SEQ I N 14} and a

G /PSR SCSCSCTIRTL H S8t GORREATI LM TPATEGLSTRVENK (SEO 1D N 31) . 11 a

preferred aspect ofofibespnyventd omnibh ecantibdbe dympican RUNGLIxoRalkid r agment
t hereof conpetes for binding to the extracellular domain of TGFbRII in a
conpetition BETSA assay with a conpeting anti body, wherein said conpeting
ant i body: tbi RPsOTGEHRM A VRIKIGES | KB GHESRF THaR K IO U RAMIEIK (IoONhVICE BT at ur e

Dvention bIERRhIRERYG ar Rk st s e ey e R ER o 1
wi th an | CoMIHWESSTHRNANSE (EEMND 36 toted a8 dbyndEklkSApence
DIOMTOSPSSLSASVGDRVTITCRARQGISSWLAWYQOK PEK APKSLIYAASRLOS
GVPRRFSGSGSGTDFTLTISSLOQPEDFATYYCOQUYNSY PWTFGQGTEVEIK (REQ
1% NG

i a preferved sspect of the invention, the antibody or 1 fimetional fragmont

thereof competes for bnding to the oxtracolular dvenain of TGFERY in a compatition
ELISA assay with a conpeting antibody, whercin siad competing antibody binds
TOFERI with a Ky of fesy thav 100 pM at room temperature (2023539
a4 in another preforred aspect of the invention, the antibody of the nvention blocks
binding of human TGFB, TGFEZ, or TOFH)S to human TOFERH with an 1Ugq of fess
than 10 oM as dotormined by BELISAL
H iy also comteraplated that the mAbs of the prosent nvention may be used for
treating fibrosts or fibrotic discases of the lungs, tiver, and Kidneys, In one aspect, @
method s provided for teating fibrosiy or fibrotie diseases of the lungs, bver, and kidoays
gonpuising sdninintoring 10 o subjont i neod of sieh treatment an offvctive anwamt of g
mAD of the preseat bvention,
One aspect of the preseat invention provides the antibodies of the present
grvention for use as a wedicament. Ong aspect of the presont mvention provides e
30 antibodies of the present invention forwse in the weatoent of cancer. A fwrther sepect of

the invontion privvides sodibodies fir wse i the freatmont of breast, hung o pancrentic



It is also contenplated that the mAbs of the present invention may be used
for treating fibrosis or fibrotic diseases of the lungs, liver, and

ki dneys. Wo 20n@5a8pect, a nethod is provided for treati RGTUSRIOSESISOr
fibrotic diseases of the lungs, liver, and kidneys conprising adm nistering
to a subject in need of such treatnment an effective anmount of a mAb of the
present invention. One aspect of the present invention provides the

anti bodi es of the present invention for use as a nedi canent One aspect of
the present invention provides the antitbodi es of the present invention for
use in the treat ment  of cancer A further aspect of the i nvention provides
anti bodi es for USg 1N H nt of [eas ttpancreat L ccancer.
The anti bodi‘&*bf ’t‘l’i‘%“t“ i?é‘r’ttt‘t ‘O’ﬁ“‘rf‘éﬁ“ paY %%B ?“nE ht’ir‘l*e ‘t“éa et “ef**Cancer

t oget her w thitham camtdweageer A&@Bﬂfﬂtn ‘!u@(ﬂ@tih’@i&a&&ﬁ)ﬁﬁiﬁltxﬁfptd\hﬁa ppegent 1 nvention
provi des a pr. oduct }conta En ﬂg 1 jg ?ﬁ% \ an Q addi ti onal
anti - cancer ‘é&é*ﬁt‘“tttr‘““ Gl ﬁt““‘*“h‘“ SHBY AL dP? *f‘d‘ ‘*%‘i“h{? PAR8SHE Psepar at e

or sequenti abmﬂ@ﬁfmnnitxt\hﬁslﬁ&rﬂ}(‘ﬂikA\}&E‘ﬁ\f @r\medmaﬁ;weest mofps.he invention provides

an isol ated anti . (of] S ul ar..damai n of
ATGRDR | = conpr | SRR T PGl e e B D b Ro
17), V\/ner ei ﬂ\ﬁ?&ktk&\tﬁd&teﬁiu 8,dodRinicd KYGHIRIS commthindS TSRIF RtvinY; th@gw havi ng

t he sequence. ,‘_KS EQ.! D is Gor
S, X |g E or S%P’}é gpﬁ\g@%& E I\i"%‘(k‘?@ \‘“"%Hé]\né{/ theS ‘équence
GXI TM RGX 2 X3 t@%«t(iﬁﬁ@vki@ m§3~)m wheralmyXix bsLitk archp ‘2@ is5, Vor A X3

isl or L, X4is Sor Y, | havi ng 't he sequence RASQSVRSX1LA (SEQ I D
NO 54), wherigiom Xt s=a|%sm\& \on\ Fpr @ ‘ODRI&QOtHa\lt n@ @ttte @d@fﬁéhh:eis@AéSNRAT (SEQ I D
NO 11); and a ing.the sequenc Qg? T(SEQ I D .NO 12). Anot her

aspect  of° ttte‘mp?‘e‘ée"ht“ﬂﬁ’\?‘éw‘t\l Br4dre v.liaé % a*rﬁét"ﬁb‘a s P ekt Veincer in a
patient COmpyising) il S4eL LR aliiPuALLERE RATRIKER | Xesapynt of the

ant i bodi es the inv nt| on. The cancer nay reas ng or pancreatic

cancer. The ?&ﬁhﬂb&ﬁzt@ﬁz ey Yoer drinristiered z}ttcsatutamp‘aﬂ\e‘nt; (S @D
ef fective anount or another anti-cancer agent, sinmultaneously, separately
or sequent i dlihyid THEREADIUwhe sauageRRRIN)Y 5 (g lLbYRoSpham de. Anot her

aspect of the i NKGRKLQGEY AYIPScARNSR)ahatRtDOdY: tNat, SRasHf] cal Iy

S

1% patiowt conpwising adouaistormyg 1o the pationt an effective mmoant of the anttbodies of
the inventon, The caneer nay be breasy, lung of pancreatic cancer. The apubodies may
be advumstered fo the patient, with an effective amount or another anti-cancer agent,
sinniiancoasty, separately or sequentially, The anti-cancor agent may be

evolophosphanude.

240 Anwsther aspect of the invenpon provides an isolated antibody that specifically
bindy to the extraceiiule desnain of buman TOFE recoptoe H {TQFRRID conprising: ¥
CHORHY baving the sequence GGHISNEYF (SEQ 1D NOQ: 1), 2 CDRHY having the
seqprence SFYYGERTYYNPSLES (SEQ 1D NO: 23, a CDRHS having the seguence
GPTMIRGVIDS (SEG 1D NG 3), a CDRLT bavinyg the sequonce RASQSVRSYLA

2E 0 {BEQ DN 10, a CDRL2 hoving the sequence DASNRAT{SEQ 1D NO: 1) and a
CORLS having the sequence QQRENWPPT (SEQ ID WO 12) or a CORHI having the
sequence GOGSISEINY (SEQ I NG 7), « CORHY having the sequence
SEYYSGITYYSPSLKS (SEQ D XO 8}, a CORMI having the seguenes
GFTMIRGALDY (SEGQ 1D NG 9y, 2 CDRLT having the segance RASQSVRSFLA

3 (SEQIDNO: 16), a CDRLY having the seguenee DASNRAT(SEQ IDNO: I, and a



binds to the extracellular domain of human TGFb receptor |1 (TGFbRII)
conprising: a CORH having the sequence GGSI SNSYF (SEQ ID NO 1), a CDRH2
havi ng t wozenusssie SFYYGEKTYYNPSLKS (SEQ ID NO 2), a CDRAB2002952380 t he
sequence GPTM RGVIDS (SEQ ID NGO 3), a CDRLI having the sequence
RASQSVRSYLA (SEQ I D NGO 10), a CDRL2 having the sequence DASNRAT (SEQ ID
NGO 11), and a CDRL3 havi ng the sequence QQRSNWPPT (SEQ ID NO 12); or a
CDRH havi ng the sequence GGSI SSSSY (SEQ ID NO T), a CDRH2 having the
sequence SFYYSG TYYSPSLKS (SEQ ID NO 8), a CDRH3 having the sequence

G-TM RGALDY (SEQ ID NO 9), a CDRLlI having the sequence RASQSVRSFLA (SEQ I D

havi ng i he SeHHG ERREIPET (AED BN 8} ol tab Rt R ng

fragment of fthecantibadibadAnot her aspect of the invention corrprl ses an

anti body of the invention rises a HCVR am,n S "
O VOESPaLVKPSEN ST erva e SR Bl RS B e

EKTYYNPSL KSRATT 'Sk B'ESKS&WJ&I.J&SVTAADTAVYYCPRC-PTM RGVI DSWG QGTLVTVSS (SEQ | D

v TspATL & SR AL TP TR A G VBRgipLEwIoS YV

G PARFSGSGSGRORTY S S NRREDRAN YK SRVPRTFGIETKVENKPREGEQVMIBGNDSWRE) ; or a
HCVR am n

Q_Q_QESGD&%%%%é%} SSEEVSMGN RIPBERY BRFESEYYS aP3/ 4

YSPSLKSRI | | %DW&%@WAD?ARW%@EM\R@KQM@\WW&Q I D NO

E&LT%ESA%EE@ ﬁ&%@@%ﬁ%@ﬁ@ RSNV RRERERTK VEIK (SEQ I

G PARFSGSGS@KIDI’—“TEEF.SSLEREBEAWWSM[\PPTFG@TKVEI K (SEQ I D NO 35) or a

TGFDRI |- bi g, S aanitiell U, antLhodkc AARL B naBpeet Ofybie yovent f on

conpri ses an T bOo “I'nve Cbh‘prl si'ng f‘ SEQ I D
NO 37 and a,ﬁllhght‘«“«;icﬂnfaiiﬁbbﬁ'}“m.ﬁ m,,mx‘e‘gs ARTAEYNE BT éhﬁi{nkbm%@ | D NO

45 and a i Q%H(‘\hﬂ& (%Q%BQ(I}DKMM 'f' 17,{?.\-" R anuno acid sequence:
EIVLTQSPATLSLSPGERATLICRASQSVRSFLAWY QQRPGUAPRLLIVIDASNRAT
1% GIPARFSGSGRGTDRTLTISSLEREDFAVYYCQORANWPPFTIGOGTRVEIK (SEQ 1D
NQO: 35), or a TGFPRH-banding fragonont of the antibody,

Another aspoct of the Invention comprises an antibody of the fnvostion
conprising a beavy cham of SEQ ID NO: 37 and a lght chain of SEQ IR NO 39 or g
heavy chain of SEQ I NO: 45 and o hight chan of SEQ D NO: 47,

i

An “isolated antibady” iy an antibody that (1) has boen partially, sebxtantially, or
folly purified from 3 mixtars of components: (2) has boen identified and separsted anddor
resovered frons & componont of #s matural evvimmanent; {3} is monoconal; (43w freg of
other proteins front the same species: {3} is expressed by a cell froma differont speeies;

or {6) dogs not secyr i nature. Contaminant compononts of 18 natara] cpvivonment are

¥

2% materials which would terfore with dizgnostic or therapeutic uses for the antibody, and
may wohide enzynes, hormones, and ol profumaceons W mH-profoiacecus solntes,
Examples of solated antibodies inclade an antibody that has been affinity purified, an
antibody that has boen made by a hybridoma or other ol hne B v, and & haman
antbody derbved from & transgenie mouse,

As used horein, the torm "antibody™ refers to bumunoglobulin yeolecules
comprising 4 polvpeptide chaing, hwo beavy {H} chatns and two Haht (L) chang inter

conneoted by disulfide bonds. Each hesvy chin s conprised of o heavy chalin variable



An "isolated anti body" is an antibody that ( 1) has been partially,
substantially, or fully purified froma m xture of conponents; (2) has been
i denti fi edoant)/wssfiar at ed and/ or recovered from a conpon@eaT/uskooots248@t ur a
environment; (3) is nmonoclonal; (4) is free of other proteins fromthe sanme
species; (5) is expressed by a cell froma different species; or (6) does
not occur in nature. Contam nant conponents of its natural environnent are
materials which would interfere with diagnostic or therapeutic uses for the
anti body, and may include enzynes, hornbones, and ot her proteinaceous or
non- prot ei naceous solutes. Exanples of isolated antibodies include an

anti body that .has been affinit n ant |.bod that. h been made by
a hybri doma ‘57 b ‘ﬁﬁ?“ﬁ‘eﬁf”‘i“? ﬁ(’e}){{l \ﬁ# {bb““‘“aﬁ‘d‘“&“ taR ‘&‘f“i‘t‘l‘b‘B‘d?‘dﬂi ved from
a transgeni dupRusEn z&mm&eﬁmhemeann ih;tha&ntaﬁi%m% anttibedy'Hir Bietigit o

i mmunogl obul | n rm egul -Ccon Nl tide hal ns y (H)
chat neand tg ey ERAT HaRt el BGitlePie Sy SR YiCu i Earh
heavy chain séa Gcﬁnpmusedm@zﬁ;;agulneamyh{s}hatmz»,v»aismabiiene@nmmu(uahibf«,ew{mat ed

herei n as HCVI | ain eavy chain
Const ant  egTor bl ap AR R BER AL ER O ER oG Bl SBARTY Yne chai n
I s conpri sedKpinddahbdghl), shat @ ﬁzaﬁmsabh& | Qg0 x(iaﬁbmwlazt ﬁﬂmher ghe as LCVR
or VL) and a I ht chalig cpns{)ag g h} %h% cﬁal ns pf\ a} ti bodi es

(i mrunogl obuf e R PG AP VEF el RS “e’“ﬁ’ég PR N HESMYRER S Bhe of two
clearly di stumritudnypesz,cn@altd ﬁdu&ﬂfmﬂa{hé K)emaiaduimﬂﬁdaz L(ab;)a;niaﬂsﬁda Qmst he am no

acid sequeng ons ﬂ @ <.?: |ons kappa
3 3 <& VAT 38
li ght chain %§r esmi fz: né rslf_ne s 1 Yals ﬂz kht ﬁmmnsbméisa,gm% rz]s }pnwguf sed

herei n, oS icnt encee {110 7 iixraci;udﬁ Xtio:t.hmtmek v@rb@blsef hqgnmﬂsmﬁtx omnicappa type

AR AN B A T MU TN P ons
i ncl ude regmmsnm& m*yspéhma»rmabrdwﬁyg}thr\mb;f icmdﬁﬁemnﬁag&mﬁtcytﬂeﬁémw ni ng
regi ons (CDRs ons_t.h nserved, ter med

framework r é*@ B ‘% P“’Eggh*‘l\‘*/n“‘éfﬁﬁfﬁg}ﬁ“‘ “’s"**éh““‘é eop PHPdE and f our
FRs, arrange® feiom- am ADRCETHF-OORI-FB4.car boxy-termnus in the foll ow ng

order ER1- CDR1- k. N f.e t. JSt CDR
region iM an anti Eﬁ’m R%I AL [g%%f—?%?sﬂeﬁgh ifb”{F hé‘“t“ﬁtg%is‘egg}i% “CDR regi on
i n an anti bodirshedvyccohdd Eﬁi& ;@_md; i} GDRHBU I lefrer Salh ot TEDRHIT refors to the

third CDR regton in an antibody heavy chain, “CDRLET rofors o the first CBR region

an amtbody haht chamn, "CORL2™ rofors w the second CDR vegion 1 an antibody light

chain, and “CRRLI refors to the thied CDR rogion 1o an antibody haht chan,

i

The torm “antigen-binding fragment™ refurs to o portion o fragment of an intact
atibody, comprising the antigen-binding or vanable region thereof. Examples of
antthesdy fragments melude less than full length antibodies, e g, a Fab fragment, Fab' i,
or st single-chain variable fagment (seFyv) Likowise encompassed by the ivennion are
diabodios, Huear antibodies, single-cham antibodics, fusion protolns, recombinant
&5 proteins, and oudtvalont v multnspecitic antibodies formed or partly formed from an

antigen-binding fragment of the prosent invention,

The term “PGF-beta receptor I or "TOFBRIT as used horem refors o acell
sarface recoptor that binds a ligand, wnclading, bat not imited to, TGFRL, TGEFRZ, and
TGFR3, and as 2 rosult mittates o sigoal ransduction pathoway withun the cell. Human

33 TGFRRIT s 8 woansmombrane protoin of 367 anuno acids (SEQ 1D NO» 20y anuno and

restdues 1-327 signal peptide; amine scid residucs 23-106 (143 gad (SEQ D NG 321



third COR region in an anti body heavy chain. "CDRLI" refers to the first
CDR region in an antibody light chain, "CDRL2" refers to the second CDR
regi on i rwarroewitssdiedy | i ght chain, and "CDRL3" refers t@Crius2e00i0645€CDR
region in an antibody light chain. The term "antigen-binding fragnent”
refers to a portion or fragnent of an intact antibody, conprising the
antigen-binding or variable region thereof. Exanples of antibody fragnents
include less than full length antibodies, e.g., a Fab fragnent, F(ab')2 >
or a single-chain variable fragnment (sc¢Fv). Likew se enconpassed by the
invention are diabodies, |inear antibodies si ngl e-chain anti bodi es, fusion

proteins, reconbj proteins, myl. £ nt._or multispecific anti bodi es
Formed o partrs MorEans P ai ERrGdAL B i Ay FraBiaREoR PhaSH: osent
i nvention. Thﬁx&@t%@%T@Fﬁh@l&nrenegﬁem&kbnmmr "TGFbRI 1" as used herein

refers to a cell..surf ept or that. bi n but not
limted to, TGFbl “*“‘?‘%‘—‘ﬁ‘é‘ {’?g‘héj“ﬁ‘@‘—"ﬁ ‘*‘“%iﬁ&‘f‘éz“‘%i’“} E@i,ﬂgi i ﬂ*’é‘t’&g‘é si gnal
transduct i onhpatrhwtlylamddhRimibhesceGFiRIHunmisodGRaRld ofiheman TGERNSMENbDr ane

protein qf a L 20): am no “acid residues 1-22:
si gnal péptlgdq anggég “$“?§§§%'ggpgg 166 (143 aa) (SEQ ID NO

52): extracelIuIanhﬁammmmwnmﬂkmamaﬁndgﬂeﬁmﬁuaﬁlﬁﬁi@&ﬂﬁrﬁﬂﬁza&ﬁms
transnenbrang am no .aci d resi %z é }»§) ﬁ (o to Iasnlc
domain. The® ﬁf?ﬁbﬁ?é?*b?“?ﬁ@” e F“‘HW@Hi ﬁt% T @ ﬁWﬁﬁ‘ BRI, nore
specificalIxmmhek@X$pa@&h&umahﬂ@mnmmnmﬁﬁu®umanmiﬁF1bRITboandmthck blnding
? Leh‘éf’é‘geﬁﬂﬁ'e% ““*oqﬁ ars “‘i‘i““r%‘éﬁ“ﬁé*b’%‘h‘&s%} “’* %‘ff‘“c‘ﬁq% é“h"“ a”*tﬂs%fqg'r?it?fcs
have been: iﬂ@ﬁ@ﬁﬂﬁﬁ@ﬁmdh&ﬁd& mmaamkamgnmmt&@MSzoquMﬂlmLhminmﬁuratlon

phage di spl ay, Of. ch ods
ant i bodi es of thehﬁd%éWJ 6ﬁﬁ¥ﬁ6r %éxgﬁm“égi“‘“ f? ﬁ“Hﬁﬁh§%¢yﬁénd Ilght

chai ns (eltmenxﬁuhhnMemgmhmmfup@mﬁw@ﬂﬁnumenﬁ@m%u@monmmhe&ant|bod|es of the
i nvention, r.ef

S & m&u{ N lgzz %ﬂm* nern 3 surf?’u m% A hmg?dl &2 th t he
present inveht T or ¢ERHE" f% ?8&é O parEht “Ant T DOy to hake
addi ti onal amﬁhbmdnega@ﬁumﬁéhﬂﬁwénﬁh@hmmsanxamvarmetwummnhechmh@ues
|nclud|ng rafg Q% tgn ernl Qn %_ ﬂﬁ E shuffling

{ i I HTHTHIA e
(oog . a0 aroufubll ey R B IR Rlab B O o PR PlfiT Bk esor the
i nvent i on mayusdRed wdeduced by random or site-specifie mum;umaib i vitro or by sumatic

metation in vive), for exanyste By the CDRs. The human anttbody can have at feast ong

posttion replaced with an amino actd residue, e, an activity enbancing amine acid

residuc which 13 not encoded by the buntan gormbine tnnwmogiobulin sequence, and i so

i

doing goacrate furthor variable region aoing acid seguences derived from the sequences
herotn provided.,
in e approach the parent antibody CDRs are grafted g a human framework
that has high segnence wlentity with the parent andibody framewark. The seguenee
idemtity of the now framoewek will generally bo at loas S8, at loast 35%, or at least
25 W% owith the corresponding framework i the parent antibody. This grafling may result
i reduction in Innding affimty vompared o the pavent antibody. I so, the framework can
be back-maotated to the parent framework at ceviun positions hased on speeifio oritenia
poblished by Queen (Queen, et al, Proc. Nath Acad. Soi. USA 88, 2868 (19911, Further
methods that may be used mchade, for exanple, Jones ot &l Natwre, 321323 (1988},
2 Raechmann of al, Nature | 333:323-327 (1988}, and Verhoeyon of ai.ﬁ Soenge, 33891534

{19RK)



am no acid residues not encoded by human germ i ne i nmunogl obul i n sequences
(e.g., nutations introduced by random or site-specific nutagenesis in vitro
or by sormmODi2e10mis&ti on in vivo), for exanple in the CDRPCTIs2000052480

anti body can have at | east one position replaced with an am no acid
residue, e.g., an activity enhancing am no acid residue which is not
encoded by the human germline i munogl obulin sequence, and in so doi ng
generate further variable region am no acid sequences derived fromthe
sequences herein provided. In one apprdfch the parent antibody CDRs are
grafted into a human framework that has high sequence identity with the

parent antibody franmework. e sequence identit aqevxork will
general |y be at ?-*g&gﬁy%&,ma%w@%g Y 855 REC 1 ‘Yég?f“ gb*? V\ﬁ\§\‘/’c”h‘ t'e

cor r espondi ngedfampwark ki, tnﬁenpamemuamt rD@ekydet il | &ngnsafztmﬂg mm% vesult in
reduction in bjndin % fflg# % n}#ﬁ 20 o‘the‘garen ;goi% so, the
framework cafi~be “BEEKE EH TR AT SR AP RERBFR St TR ‘5’1"?1“‘ posi tions
based on Spéﬁl i ﬂwehbmﬁr @ pabhig heds byroQrasn whiiesn, ¥ ietfmahmu, #roc. Natl.
Acad. Sci.. ed incl ude,
for exanple, j‘bgef *‘é e ‘g‘ ]{“’?Né% %ff%‘““%éﬂim%‘é’éd ‘“‘%b‘é‘e ¥ “*ﬁ”‘g‘\éh“n“a‘ﬁh‘?’%t al .

Nat ure , 333\.?&2{315823?{:;1@1Q&ﬁimhiﬁmd it\i&aﬁhaeyﬁmﬁeﬁm&kmmﬁi@h‘zeﬁh@mr&QSQ 1534
(1988).Up to al ernaitl ve Curri. ﬂxg .am no,acids my be

i nt r oduced éi’t‘é{*f‘@lﬁe& i‘f ‘\C“@db’s‘t?‘?ﬁ‘ﬂ} ’sﬁl i{% GG G HEREF TS STUEIFONn process
defi ned her eim’asym_itmem bamum ably atidedstiniscr gen ik gye iﬁﬂdt’lt‘tl.@ﬂa}lm vari abl e

regi on amn quences f.or fRf r[ents al ned cross
reactivity ahgmi{,ﬁ\mm n 3H inmf, Hixaegpl} bitle I{n ;ru'a_i bxnfb\t%ut ﬁtgn \rrév\? dentified

that ar e isuistabl lesdfmmsmae»p&m ang eamhhl[fm?ﬁl :zemiasmtd b@zﬁ‘ymlpﬁ aﬁﬁarmiamxm with the
present invention. g t he

f r anewor ks \g‘” 8 %‘ A “*é}f%‘d“%‘“ “%ﬁiém tt"‘\?\/@fmbI C§hK 11ri‘éy“%b%)\ 3§ fhi‘gf% jw’hl‘ ‘“c\‘)ne or each
of the franehon kms'seq:uen@esx dinsigh eseaddsﬁanennmﬁnﬁf.ﬁrialbhsyai iammmiam d

zﬁgsz):_ t g;lcﬁng\gﬁhmh%s Ib}'}fhf}é% e;r; gf)]l?i\k. g‘&% ‘:[&‘fk lﬂ.gtm*t%)ii & P‘i ﬂex. Ré‘s&,’%{ tﬁ&t&m tpn Hu%%g}gil \é\ﬂ t hin
posi tions Wty cinen&aﬂ heam\‘nmsmpiamt OF ntediduﬁmr‘»‘t hart pr sfobfrdd, am no
acid substity & on, t1,’5 performed at one or two amino acid positions in the
CDRs of “t'he “heévy ¢hain variable region. A suitable nethodol ogy for

conbi ni ng CDR an@hf waumBgT feters 1o the dissooiation constant of a parnicular antibody-aatigen

witersenion. It is caleulated by the forouds: Kappkan = K. The torm “key " refors to the
Jssoviation o on rale consty, or specific regetion mte, of the forward, or complex-
fornung, seaction, meavered in units: Misce!. The term “hofr vefors to te dissociation
2% oroff rate constant, or spretfic reaction rate, for dissociation of an antibody from the
antibadySantigen complex, measwred b wnits: Lisecond. The binding affinity of an
antibody of the present nvention 1 often correlated with a lower kyey move so than a
higher g, however, not bamng bound by theory, both inproved kg and kg,
embodiments are eocompassed. In a more preforred sapeot, antibodies of the presem
wrvention arg ligh poteacy antibodies, or fragments thereof, generalty exbubiting bow ko
vidues.
I cortain aspeets, the autibodies of the presont wvention bave a Ky of about |
M & about 200 pM, about § pid to about TEIpM ar about 10pM o about 80 pM.
As used heren, the tooms “blocks binding” and “inbibits binding.” used
3 interchangeably, refir to blockingfndhibition of binding of g ovtaking w s yoeeptor,

rosulting in complete or partial mbabitiom or reduction of a bisdogica! function of the



substitutions to prepare alternative antibodies according to the present

i nvention, using an anti body descri bed herein as a parent antibody, is
provi ded wo 20Wo/es881al ., J. Mol. Biol., 294:151-162. The PETms2009/062466 ers to
t he di ssoci ation constant of a particular antibody-antigen interaction. It
is calculated by the formula: k ff on = D0 he term" on refers to the
associ ation or on rate constant, or specific reaction rate, of the forward,
or conpl exform ng, reaction, nmeasured in units: Msec . The term"kgff"
refers to the dissociation or off rateléonstant, or specific reaction rate,
for dissociation of an antibody fromthe anti body/antigen conpl ex, neasured

in units: 1/second. The. bindin f. an.an |b0d esent
i nvention |§"6¥‘f}éh““t‘8?i “éi“éit“‘éﬁ“\?ﬁ {)1’10%}‘”“ ““I?Bf”f Dipets ‘ﬁ’%hbgﬁﬁ b"‘ner 1cO n

, however, ne&shébngebounohbyrimeos:yiarddbibhibice e a\t&diik:@sfstfm @andmbe@: n
enbodi ments are enco

i ... or eferred.as i bodi es of the
resent 1 nvadt B arerneane oot Qhly TR vBh & B P E AP NeRsDT
general |y exhich tiongh, bawokaisf apbpieal, bescetbiy perhajtbsgspecbs, o tipat ant i bodi es
of the pr, esent J ) € > pM about S
O e e e B el Bl PR ol QR about
"bl ocks bi ndi nga am&dwﬂtﬁh&:ﬂnt ThexiiHid rignfuhzu$eﬂh ey chabgeahly bvrefer to
b|OCkIng/InthIth of b ne to,ts rec resulting in

Dot er S T bt ey pRaiiitlsis fuf &l b sl SR b orghet fon. o
t hecyt oki ne/ﬁ@éﬁ@pﬁ@b%m gralcpdtduayin. Bl ocki ng/ | nh| b| t| on of binding of TGFb

to TGFbRIT is as%? > Sh¥iE f‘{?PiXs ﬂn-%iési‘%{[\iilrggmbﬂﬂ \R%RIQPI’}MI% &a}l P{I}!} ?H‘}*ébeI tion or

reduct|on of one Fe in Vi VIVO i att|V|ty
such as,iur eceptofs: i&).zl Hoen G FERT kb i pry slekf @01 nidme mhi 1. gniowttape iedrenot axi s,

apoptosis, intracellular protein ghos phoryl ation, or signal transduction.
The abi | ity ®HEPaER. T Ral. Bfﬁfﬂ’i’ﬁ{; o e TR may be neasured by ELI SA

as described her eidynithsesabik :\wuﬁQm:znhhmz&hﬁ@%@s\tws&x{ {ymay be assessed
by neasuring the inhibition ofE 2 phospho b}él ation in a cell, for
N

exanpl e, .nmnﬁ?ﬁmmmws&i@eﬂ@ g ‘éfeﬁwfi gt B SPPHEAM bodi es of

th t { f, GF b3 t
huﬁaﬁr_el_ée:BRlataqerm'\?p\ QK(?fbn'kpqla@gmg i zgxll"gﬁ'ﬂm]; a‘g \JI im %—\ QJ% h? %1-3(53: 0. Og

1S assay, for oxample, bran #ovise MDAMEB-23T cell blocking sssay as u\e:rﬁ:iu { horein.
Antibodies may have a glyeosviation pattorn that s differont or altered from that
fnpd o the native spegies. As is kaown i e ag, glvcogvlation patiorns vy dopend on
the sequance of an antibody {e.g., the presence or absence of partioudar glveosylation
st ackd residues), or the host coll, or the orgrasism In which the protein s produced.
2% Hisxcontomplated that the antibodios of the prosent mvention include the antibodiwes
disclosed horens as well as glycosvlation variants thereof
The present imvention sdso ncludes expressiont vectors comprising sy of the
polviuscleotides described borain, Bxompdany vectors include plasmids, phagomids,
costnids, viruses and phage nucleie acids or other nucloic avid melecules that sre cgpable
2% of roplication: tn 3 prokarvotic ot eukarvotic host such a3 & coll, eg | 8 maramahan cell.
The vector may be w oxpression veotor, wherein the polynucleotide encoding the
antibody is oporably Boked o oxpression contred cloments. Typical expression vectors
contain teansoription and teanslation oraunators, hutiaion seguences, and promoters
wsetal for regulation of the expression of the mueleic atid moeleaides of the tvvention. The
20 vectors may also condain gonctic exprossion cmsettes containing an independent
TOFINTRET SOCUIONCE, AeguenTey porinitting rephication of the yeotnr in both cukaryotes

and prokavyotes, Lo shuttle vectors and selection markers for botly prokaryotic and



nMto about 0.75 nM or about 0.10 nMto about 0.60 nM The anti bodi es of
the present invention inhibit TGFb-induced Snad2 phosphorylation with an

| C50 of Iwe=otdi&ssier equal to about 2.0 nMto about 30 mEI/Ush@eieR5® nM to
about 15.0 nMor about 4.0 nMto about 7.5 nMin an in vitro bl ocking
assay, for exanple, in an in vitro MDA-MB-231 cell bl ocking assay as
descri bed herein. Antibodies may have a glycosylation pattern that is
different or altered fromthat found in the native species. As is known in
the art, glycosylation patterns nmay depénd on the sequence of an anti body
(e.g., the presence or absence of particular gl ycosyl ati on am no aci d

resi dues), or, the host Ill | r anismin rotein

produced. | t"“f‘é“@én‘t"é‘r?bl ‘bﬂ“f‘ﬁ"?p‘fﬂg gﬁ’f‘iﬁ‘bd’a’i‘]é‘é tOo‘fm i ‘e" ‘g'ﬁg%‘ﬁ‘t u‘1’“}1vent| on

i ncl ude the ia:ni,kb@dheS\udksmbﬂﬁed shergbmiasayebbaas (ghybosy atlien variants
t hereof. The {) eiﬁ i nvention al so includes expression vectors conprising
any of the pOIFHURHEHTI®dEE described herein. Exenplary vectors include

pl asmi ds, phagenbdsi;mqmmuds;mM&fu&a&szam@nmh\ageasm?umhemﬁ ;\a@mds\or ot her

nucl ei c acn:igb Lé WLNaL are capabl e, 0 % Gatl Ln.a prokaryotic or
eukar yOtl C hgé%\,\u}u\ 1h bémguaiul ihnét&éﬂt Wy Uﬁ}a altrsé*ﬁ lélgﬂfifll oy Oll’ﬁtmd éiétf may be
an expr eSSI Qmml&@sﬁamﬁfm ;\’Miﬁfis&l $’i\’~t~%he’,~u nqirmﬂuat 9‘0{4{1&&r@ﬁmmrngumhe ant| body is
operably lin xpr e opt rol elenments. Ty‘pitﬁﬁ EXPr essi on vectors
contain tr aﬁ‘é‘é‘r‘*‘%’ﬁ% "‘(Sh é’ﬁ‘b‘ W ‘%“é‘ﬁ‘s‘r A0 SHETRY TR ATBIET HYy 3éi?‘“bﬁﬁ“%*%féfuences
and pronot ers us&ftihvdorm ﬁi&gw asimm%omﬁizzb»:heeiaxpdsze’ss&'g@m@fzc th@npischiei ¢ acid
(r;ﬂa)_lsgg'l:![ 22 2Lntkil;]:i.\ﬁli¥tpmh\ﬂ\&Liu aieihxéiﬂaciﬁif}ﬂ r fo% qﬁ% At Ltgeﬁﬁg}%giléﬂq\ﬁ etgt%gelngegxpr eSSI on
permtting I‘sﬁﬁﬂidcdﬁﬁﬂ «mmm@,fn ;ia he 1wenﬁiom ibiﬂ} sb@:t»hm eu&m:y@pae&mam‘h@s & @lear yot es,
i.e., shuttl\gm eﬁto, 3 crion li {}: g\kl Iy [N
andeukar yot i'c fﬁéfr;r’é’ e mi \?ééﬁti Eo‘F‘"s‘ ‘“f/qg Y ‘I T“ o2 ”tm?‘ A ek ot provide a
phenot ypi ¢ t;:mamti ;sf\mm&enluecbt m@m aofotit Lzahsfudtmmxhbsi sy smaimm;ﬁ, u@ﬂm‘u &cring

FESI stance t'io i’!‘lil’itfiii 3&:& 3, }1 it f’itl‘a’ QF S )I} ¢]nt o5 Q}EOI’WCI n. SUI tabl €

promot ers i NETUFE ESHEE if‘i‘” B %100 eF‘s hd* FAdE bl e pronoters.

Represent ati ve phkonotgrs. d mel iuda pronobensaden veddhrnom mhm dyran

cyt onegal. ovu{ hi.on SV- rrg ear| oL ek V- 40
| ater pronmot éﬁ% ‘rrﬂ‘%}t‘h%“ i 1tme1 @‘uﬁéﬁkv P?‘ué“” it S méé ‘afg Zlnﬁ§\/| rus
pronot er and:. pel gmedr‘mnugmﬁbmef coli X176, E. coli \w; coli DHL and £ eofi

MRUL, Peendomonas, Secifiug, such oy Bavillus subiills, and Srepronnces, Suttable

sukarvote cells mohade veast and other fungd, et cells, plant cells, noman cells, wnd

aonmal cells, mehubng mavunalian colls, such as hybridoma lines, COS colls, NSO cells
and CHQ oclls,

i

The mvention inclodes nthods of producing an antibody by addaeing &
revombinmg ool exprossing one o more sucleie soid sequences encoding an antibody of
the present pvation, and recovering the sntibody from the colture modivor, An antibody
so exprossed in typieatty purtfied or solated after oxpression. Antibodics miay be isolated

2% or puetfind inaovantety of ways kuooen to those skilfed nythe avt. Standard porification
mothody include chronatographuc tochmugques, electrophoretie, mmmunciogiond,
precipitation, dialyvas, oation, concentation, and chromatofocusing techniques. As is
well known in the art, 3 variety of nataral protofus bind anttbodies, for example bacterial

proteins A, G, and L and these protelas may find use i the presest mvention for

{as

purthication. Punfication can often be enabled by a partaudar fusion partner. For
sxgnple, proteing may be maifiod using ghatnthione resin i 3 GST fusion s emploved,

N T : oy e . ) - . 4 .
Ni¥+ afftuty chronwatograptyy if a His-Tag is cwmploved or imnobihized anti-Flag



The invention al so includes reconbinant cells containing a nucleic acid

nol ecul e or an expression vector of the invention. "Reconbinant cell" neans
a non- hurso 20ubasBgiel | ul ar organi smor a "host cell," whipCli/usedons24s@ a cel |
or popul ation of cells into which a nucleic acid nolecule or vector of the
invention is introduced. A host cell of the present invention may be a
eukaryotic cell or cell line, such as a plant, aninmal, vertebrate,
manmal i an, rodent, nouse, primate, or hunman cell, or cell line. In one
aspect, a host of the present invention?may be prokaryotic or eukaryotic.
Sui t abl e prokaryotic hosts include, for exanple, Escherichia coli, such as
E. coli SG-936 E. col.i X1776, E. coli
X2282, E. cofi™ e’ ﬁghé‘*éﬁ" “é‘érﬁ‘m@i"“?‘%‘?ﬁg@%ﬂ‘ﬁéﬁag‘ sBACHE LEdlich as

Baci | | us Sub.isli:thl, sediamd . ﬁtiﬁt&mﬁ@ﬁ?yﬁﬁi@ﬁ}giﬁul thalb be: @mh@aﬁxymtwﬁjucai ii»,s i ncl ude
yeast and ot her fgq%ﬁﬁ \eg@wce%ksl pl ant cel human cal | and ani mal
cel I's, incl GAPRY Frantral P AFCEr & Pestien as “hy‘ﬁ‘ﬁ‘i‘ ‘6"8 ¥ “i“ gLt t*fos cells, NSO
cells and C}KhﬁﬁhtSNtheinﬁV@nt&oﬁommmhmdﬁsnﬂﬁ%hods of produ0|ng an

anti body by cult%rln% re onblna t.cell g S8l ?q ﬁ o more nucl ei c
aci d sequences enCOUTHG aR Mant “36 RTBF FHE g‘%%@ﬁ i \/”F‘Ftl‘éﬁK R

recovering the: ant Lih@ﬂymfszﬁmd thesd ul»hw & WRdhum, sAnckaidshadycisgeexpr essed

is typicall ] ated aft ANt i es.may be
ol abed or st ebRR 0 PhFBe S0 IR oRR 8o M MERTTETY n e
art. StandaPﬁw@Mrvﬁn&a@bmbnnehmmdﬁ&mmﬁﬁwdeu@h¢mﬂatdgﬁaﬁb@ayheﬁhmhques,
el ect r0ph0r% wuéenlazm?ﬁ}gg%g ?‘ ar mdo 3y ngtm ig n%]a;ﬂn?il *«A%ur}(‘mim‘ zr]pwkgm I on,

concentrati 6h ocusi n in the
art, a marleimaéhﬁnatmmaMWpﬁ@temns:htmdhan&hhmdlﬁsxuémﬁsexahphenbacteriaI
proteins A, n u-»

i nvention fo‘%“ﬁ’tﬁ" %k‘?gft‘% b’ﬁ*““ ‘lbh “‘?f‘ iy ﬁ‘d““ﬁ‘ Hf"f‘ i o ﬁb*r‘ “E&’P*By a

parti cul ar fah:snkdxmuwammeu}z zE(hmsiemampbsei\ prsmtesm& mayubﬁzmmmﬁme@xum ng

gl ut at hi one JeS|k > US| ¢ S, ronatography
if a Hs- Tagm’]”é‘ SENRAY 8\3?‘:@&& ) &?ﬁ;m nru ztm u&’?ii)il_llilébét ft;{ﬁb a{}pt}/f&ué s Tag i s

used. The anbmbmdywoanlhanmaﬂmfneéxbmngepatmﬁwngmx@nﬁqmunmwmnmm&ﬁwre
medi um Antlg ﬁ % d by
« 3 { %
xpr essing. SAan A BLRAZTRES, hIRDsAER o s A e P B na s,
whi ch are ass emk}&ﬁxnb@ﬁmzé» o, yafidere, mecovesied o, G ihedcuskd wresmedi um
“eompetes for bimding” refers o the situation in which an antibody reduces binding or
signaling by at loast aboas 2%, 30%, S0%, 7% or 90% as mreasured by a techigue

avaiable i the an, o.g., compatinion BLISA or Kd measuromoent with BiAcore, but is not

i

infended o complotoly clinvnate binding.

{Ome apparstos well kaowr othe @t for roeasuring binding interactions s &
BiAcure™ 2000 instroment which 1y commercially avatlable through Pharmacia
Biosensor {(Uppsala, Sweden).

Thix mvention inchedes a pharmaccetical composition comprising an antibody of
2% the invention deseribed bereln and a pharnsceutically acceptable carrier, dituent, o
excipient. The pharmsecutioal composition can optimally contain ather therapeutic
mgredionts. As wsed berein, “pharmaceaticadly acceptable carvter™ mcludes sobvents,
dispersion modia, contings, anttbacterial and antifimpal agents, satonic and absorption

defaying agents and the ke that are physiologically compauble.

{as

Examples of pharmaccatically acceptable carrters mchede water, saline, phosphate
buffored saline, dexirose, glyeerol, ethano! and the Bke, as well as combinations thereof

Pharmaccutioally scceptable camers pay further welude minor amounts of auxiliary



Anti bodi es may be screened using a variety of nethods, including, but not
limted to, in vitro assays, in vitro cell-based assays, in vivo assays,
and sel ecwDan10tosss1nol ogi es. Properties of anti bodi es t hatTrasgod®esise eened
include, but are not limted to, biological activity, stability,
solubility, and binding affinity for the target. Miultiple properties may be
screened sinultaneously or individually. Proteins may be purified or
unpurified, depending on the requirenents of the assay. In one aspect, the
screen is a qualitative or quantitativé¥binding assay for binding of
antibodies to a protein or nonprotein nol ecul e that is known or thought to
bind the antibody. |n o S {he screen is a brgd;pg ;SEQﬁNfQ!
measuring bisHaFHGEEE ‘t‘ﬂé“i“g‘ "e‘t““ﬁﬁ SR AT BT Ot 81 "‘%i“g)ﬁ'-"t““ FStighput
screeni ng temhmwﬁﬁghesﬂﬂﬂydhﬁ(mﬂkdhﬂﬁd\dﬂhih@kS@ﬁ@éﬂhﬂgs@ﬁ@@&@ﬂﬁes.
Screeni ng pr,ot ei | abel ed- protein.

Bi ndi ng assé%//%ﬁ@ﬁ “b“é'“}i:*ﬁ‘ ‘?1“§¥l‘qoh‘f“ﬂﬁ§§i’*’kgm% S ‘“é‘&‘}gbf nmet hods known in the
art, including, tbbkt p?‘ﬁﬂ’f)&&liilimﬁts‘@d!pdiﬁ;m}EM Sﬁpmé,«sz su‘&ﬁdwh@ﬁfﬂ’&ﬂ’brﬂ'\'rﬁﬂmeheS for
brndrng" refers to th ‘}% 8 g gq p,@gdrenu es, brndrng or
si gnal i ng by*‘“‘t‘*t é\ié‘ ‘“ Btige 6%‘"‘%‘ 6 5 07““’*‘76) P OO RETHERRLAEY by a

t echni que avaiipabd kkeuﬂm»( &»hge p@tdigbieang mmmﬁﬂp&zﬁzim }OdilxpEMuSAe szﬁ{d\sd&mas u r e rre nt
wi th Bl Acorc, not intended. to,cC

hopar at s wdPt RS PR s AT PG LR el Ry PP 8Os 2%
BIAcore(tn)rﬁ@@ﬂhi@S&hﬂﬁ@@duMﬂkCh is connercrally avarlable through

Phar WB.CI a Blﬁsen X (}H i’mﬂngvf llkéi 31 i‘ th{ i’ient Il}qn . b ilt} LR

phar naceut i ca 3'““’*o‘“r’rﬁb - on‘“co R RGVERE nf’r *haay BT He mi‘”‘\}‘én‘tr on

descri bed hemeapmaauaﬂ axrxpimargm@emmaaainI%raéex@@pt}atai; e Q@lkdnets inthkbuent ,  or
her apett] c U adl BRTS At a ey & o S A AL Lt oAt A kpt abl o
carrier" i nckueke:s nsakwdnts with bepensndncomdia as eeat. |thsr,z<rr<ant’§inb‘amne,rr al and
antifungal agents, isotonic angd absorption del aying ents and the like
that are phy’é’fﬁél"bﬁr‘c‘eﬂf”}’W&"@hﬁé‘t} Heren. Eeaipl e %rtké’rr%ér* 8 &gt Feart A

accept abl e catf LBLS pheDRLUAR PRI B o8Bl N8 RRASRRALE DUl L enednsal dine,
dextrose, glycerol, ethanol and the like, as well as comnbinations thereof
Pharnaceutrd%%??mhéteptable carriers may further include mnor anounts of

auxi I'i ar ysubst ang@sc:&4gdteast ineltdnBei@k oM bsldyinhgiieg @R tSunPheser vat i ves or
buffers, which enhance

discase or divordur as described beveln vary depending upon woany different factory,
mohuling means of adminstration, taget site, physiological state of the subjecs, whether
the subjeot s nunan or sy antmal, other medications admbistered, and whether treatment

20 s prophyvisetic or therapeone, Trestment dosages may be Gtrated using routine methods
frown to those of skl in the art to optintze safety and efficacy.

The forms “tresd,” “treating,” sad “treatment” refor fo therapoutic treatment,
wherein the object 18 1o slow dovwn (lossen) an andesired ploesivlogival change associated
with g disease or disovder. Benoficial or desived cfinical rosulis include, but arg not

2% lumited to, alloviation of syoptoms, dimdngshmeat of the extent of a discase or disorder,
stabitration of g disease or disorder (e, where the disease or disorder does not waorsen),
delay or showing of the progrossion of a discase or disorder, and remssion {whoether
partal or total} of the dissase or dissrder, whethor dotectable or uadetectable.
“Treatoent”™ can also mean prolonging survival as compaved to oxpected survival if wot

33 recaving treatmont. Those in need of teatment include those already with the disease or

disordor as woll as those prone 1o having the discase or disorder,



the shelf life or effectiveness of the antibody, as well as isotonic agents

such as sugars, polyal cohols such as mannitol and sorbitol, and sodi um

chl ori de.wOhelopisasiraceut i cal compositions of the presenPCirsewiosssnay be

formulated in a variety of ways, including, for exanple, liquid, sem-solid

and solid dosage forms, such as liquid solutions (e.g., injectable and

i nfusi bl e solutions), dispersions or suspensions, powders, |iposonmes and

suppositories. The conpositions are preferably in the formof injectable or

i nffusible solutions. The preferred nodé>of administration is parenteral

(e.g., intravenous, subcutaneous, intraperitoneal, intramuscular).

Particularly pre grr\ied m)desE are intravenous infusion or i | nj ection,

i ntranuscul ar i nj BoEPERCEHENSTBRIFAREBULT PRISEEPTBRC BaY §°Srbosi ti ons are

desi gned i n “gccprdanibe: il ,amonuemst\mcanan el éﬁﬁnmﬁm&»sma& mﬂwea xg\ mzad?iem ngt on,

The Science apnd Prac thce of Phar ({}1 dit i ge o Mack

Publ i shi ng BerprR Y SERN GYE ‘W’n ‘ﬁ“b?“d (R (SIS i:bﬁ‘p \‘&l"’“h?ﬂ‘ ’I"f for nul ati on

t echni ques q&u@i@@% generaishy kadwne to dphad thichpane rsuit Bf Beabiea Gloses of the

conposi ti.ons ,of . t he ention for tre seas

di sorder ‘as “GoLEF “ﬁi‘é‘ﬁ“ ﬁgﬁ?%imﬁﬂv YAV SS MO *a’lh“‘“*’“?}“a dié? Eht L‘”i“act ors,

i ncl udi ng mﬁ&\oh‘.aﬁmmﬁt@mzaﬁammxd thanrgdty Lﬂliik‘emtxhaﬂYSf minbgi\qalm:&tkat e of the

subj ect, whet.her t he, subj ect H@ di.cati ons

i st or ed A IRLEHR U TN < e B RUBR B Pl Rk

Treat ment dosages smyﬁ\;ber :ﬁanimmedﬁum mg}zermsﬁminez ebhadsikaewn to those of

skill in the Q\*Nhf 48 a““) m ‘ﬂ efficacy. The terms "treat,"”

"treating," “End %‘“”?é‘? ’“ thef4peuti c treat ment, wherein the

obj ect i to sl owﬁd@m«g(nhmsmﬂbm aﬂmtstmiegmméﬂa 1ph§9¢sm@ds @@lr&hﬂmg@h@n@er

Fosul te | ol B S EReta gy P R a5k AT b B BF° by R Snet o™

di m ni shrrentmexfmmdle rmtmmme moithiseabechrsdlirsonrderd as stdabickibg dti on of a

(Cj“elsggsgr Ogl qlxn nuufm‘ {hhéhua;; babm, sgtémtglaeltglggpe;a S%ag{'»éi}i%ﬁ}vl&w tgé na}éﬁtx. g(r)\;[j \rM(;;nsggl) ’On

(whet her parg‘:ucadm' zé)ﬁmﬁ;mt»ia{n)& wfohpendifseadenar sidilsongeriys whietiienuigef ect abl e

or undet oot Wit DEREFHR mEAR. Bha MR RHRUALHING ] yakugs compared
campounid calovlated W produce the desired therapeutio offect i association with the

roguired phannscoutical carvier. The spegification K the dosage unit forms of the
wyention are dictated by and directly dependent on (o) the wnigue charactenisties of the

setive compound and the parooudar therapontic or prophylactie offeet to be achioved, and

i

{b} the Hnvtationy inherent in the art of compouading such an active compouad for the
woatment of sengitteity o bdividualds,

An oxemplary, noo-loniting range for a therapentically effeetive ammpt of an
antihandy of the iwvention s 0130 mgke. bnswother aspect the effective amount of s
satibody 5 3-3% mgkg. In anothor aspoct, the offective amount s 128 mgfe. In
2% another aapeet, the effective amoant 18 520 muedkg. T another aspect, the effective
snenad 1 318 mpdhg. In another aspect, the offective amount is 210 mgdhe. I snother
aapect, the effectve amount is 10 mgke. In auother aspect the effective amownt of an
sutibody s -0 madg. s o be poted that dosage values may vary with the type and
soverity of the condition to be alfevinted, 1t §s to be further undersiood tha for any
parhicutar subjoct, specifie dosage regmens should be adjusted over ime according 1o the
ndividual nead and the professional fudamen of the person admirsstering or supervising

the admbustration of the compositions, and that dosage ranges sot finth herein e



receiving treatnent. Those in need of treatnent include those already with
the di sease or disorder as well as those prone to having the di sease or

di sor der .Wheophsssmceut i cal conpositions of the present PCIWSRG000645®Y
include a "therapeutically effective anount” of an anti-TGFbRIJI anti body of
the present invention. A "therapeutically effective anount” means an anount
effective at dosages and for periods of tinme necessary to achieve the
desired therapeutic result. A therapeutically effective anount of the

anti body may vary according to factorsi8uch as the disease state, age, sex,
wei ght of the indivi dual and the ability of the anti body or anti body

B ect i ve. anBURE 8 EIG0 EAR TR CHMARY kDGO g P PRl of fect o of
the anti body,a.»mq;}manhl body portion are outwei ghed by the t herapeutical l'y
dosi red tesponse  MEBIERATSIE a L MG B B0 G Hey" Be GER ol 8KEH: several
di vi ded dosessdbyibehadnt nlwsdaﬁr{\é@‘i\@%ﬁn‘ &defﬂ:ﬁ i@nhdzh@,ud@Sﬁmﬂ&W thedegres
proport) S0al Lty fERNERLAL G BSLERSRY BRIl SRt AR N B dEng o5 ©f the
parenteral Qﬁ)ﬂ@@%ERM@HS;JY&LR@@S&@&H&N?tmtif:\,i@r R:fatoreaserafe adutsnhs tyilat 1 on and
uniformty of dos Do t form neal cont ai ni a

pr edet er mi néd™ G gﬂf’"’ 'S ?St*‘gtct? 3‘“&’8&6@&'&‘3”‘@%‘1{Fﬁi“é‘t S Er 8‘855%‘3“‘} he desired
t her apeutic aafnf: e&haum a&ss&canaﬁnzemwgkhof hile,utueqmnm&mh zﬁhasxxmmesumm:ad carrier.
by and i redt 1y HEBSH SRR {5 “E he U B CHA/ AOFeH ST PEE BF FHE acti ve
COIT_pOUI’ld\andw.t}J“tﬁ?b[i)&thﬁuﬁﬂﬁrnbthﬁﬂiﬁpﬂkbﬂ&%ﬁm@ﬁ pr ophyl actl c effect to be
et N T i & A
exenpl ary, n@mibitmntai mgxs:raé;mgeﬁ tzw:i&zxtthsapeuﬂtwmabI y‘ueffxﬁmtmmema;m& nt of an
ant i body of 3 l s\égmmf }H@ Q.. ng/ kg. In another aspect the effective
amount of an” ARETHERPTE3%E nﬁf‘kg I'n anot her aspect, the effective
anmount is 10-25 ncgfskfgs} {’»Rﬁaami@tihen aspeatiyn tdedwltt estlivecaliotprili s 5- 20

ng/ kg. 1.n ang % g §§e g! ﬁ‘%} S uq ‘g I n anot her
aspect, ‘the ‘& %“ﬁ% >3 fi ‘é’ﬁ R “‘?{rb)ﬂ%g‘g PR 'hé%i "é?“éspé%‘g‘“ t he

ef fecti ve anibunds, ghBadOurygpddgninganl anctiberthaspachost e sedfedtd e anount of
an disorder. Prsorders to be treated herety include flwosiy caused by an arterial bygury, an
fection, rhoamatotd avthritis, diabetes or o diabetic condition, or @ malignancy, diseases

characterized by acowmulabon of extraccliular matry, discases caused by TGFRERH

i

signading, conditions caused by suppression of the inwnune syatem due to TGFERH
mediated activity, acute impame deficiencies resuftng from severe fganies, burns, and
iiincsses such as viral or bacteriad fvetions, snd mult-orgmn systemie ilinesses due o
TGFER Bameduted activity,

TGFDs play a significant role In self-rengwal, proliferation amd differentiation of
2% heosstopoictio stem cells, The antibodios of the present invention may be used for the
sarichment and regenerstion of stom colls, and foilitating of stom cell-based thorapoutics
i postmvonardiad infiretion, wearonal disorders and vanous types of tesue regeneration.

The anpthodies of the present fnvention sy be admimistered alone, or in

cornbination with an anti-peoplastic agont other than anti-huenan TORERIT antbodies,

{as

weluding chomotherapeutic agents, radintion, other TGFERI antagomsts, TGER
antagonists, antb-angiopenesiy agents, antibodies to other argets, and small molecudes,

Ant-TGFRRIT antibodies are especially usetul in teating ant-VEGE-A rosistant tunuws,



antibody is 1-10 ng/kg. It is to be noted that dosage values may vary with
the type and severity of the condition to be alleviated. It is to be
further uwoepsvmssgi4t hat for any particul ar subject, speecTius2aom6r3680

regi mens shoul d be adjusted over time according to the individual need and
t he professional judgnent of the person adm nistering or supervising the
adm ni stration of the conpositions, and that dosage ranges set forth herein
areexenplary only and are not intended to limt the scope or practice of
the clai med conposition. The antibodi es?of the present invention can be
used for treating cancer. Cancer is considered to be a | arge group of

di seases C|%§Slfled z% % @ ue of o§|g| nd the degree of tumor

progr essi on. "CANEEFYEER CAIE 3T HENET U PPt RS AR ORI FEY SHY net ast at i ¢
tunors, as welliuasssiefd agtaryy, o reatit el fiutumns o IRefdnactk ditjerdunor s are
tunors that fail to respond or are resistant to treatnment with
chenntherapéﬁﬁrc agents al one, antibodies alone, radiation al one or

conbi nati ons theﬁE@muiﬁaeﬁnfen&nﬁuﬂmnsh&ﬁaaﬁmhm@sdﬂahaaw@eanmko be

i nhi bited by t ? ment. w ch agen S g ng’“ (0. fl ears,

sonet i nes’ uﬁ“"tﬂbmt et V‘%"r‘“‘%*ﬁ“ 1O RS AT %“é{“ RET §‘ di %%:oﬁ?w hued. Cancer
t hat may befﬂﬁﬁah&ﬂn@hSOwmehﬂﬂe&ihﬂﬂnrS that are not vascul ari zed, or not
yet substantiallxyyrﬁculgrl el as vascul ari q go Cancer may
be conprised of AGHUEGTTE T UM r§“6ﬁ“%8l?d TUNSF &myﬁﬁk““Tﬁﬁ R P4nt i bodi es
of the i nventiehd canniaihs schecusegcion: hr@ats RGhpRLi.rel at ed di sorders,

di seases, or conditions that include chronic and acute di sorders or

di seases, including those pathol ogi cal conditions mat predi spose the nanmal
to the dissorder. Disorders to be tresastPilgyein include fibrosis caused by
an arteri al {1% 3%( ﬁfq%ﬁfeCt'O” rheumatoid arthritis, diabetes or a

di abetic condftTEh ™ ored & i gnancy, diseases characterized by accunul ation
of extracelIuIar¥m®mﬁﬁﬁ¥§ﬁﬁs@a59&lanéedmbwg@ﬁﬁbﬁhbgmﬁgnahlmgpuﬁmmdltlons
caused by su 5 S enldue 0

setivity, achres PRndne ekl Srafle Bd REELRTRS HSmr Gl des MRS AEE burns,

and |IInessg&n&u@ﬁ&&@&ﬂﬁﬁa@hanuﬁﬁ@k@mﬁah&ﬁnﬁéﬁtu@nsmxmnﬁmmmﬁt|-organ
system ¢ .i | l.ngsses . ‘“%l“g" RLI- % % gﬁ
si gni fi cant ?Hfégﬁﬁﬁzéﬁtg%igF F““ ﬁiggatl ﬁ*gﬁédglf éW“ﬁ# ?ﬁon of
eell cultwre supernatants following tha p: ocedures Known o ane skitfed in the an {Tesster,
S Biol Chem, 2691245612461 {19940
The haman cancer cell Bines BXPC-3, PANC-L, MDAMB-231 and meouse tunisr

cell lines EMT6, 411, OT26, BI6-FI0 and nyveloma coll Tes P3-X63-Agh 683 may be

i

obtained from the American Type Tissee Culane Collection (Manassas, VAL MDA-
MB-231 hpotforase transfoctant coll Hoe may be oblained from Sunnybrook Health
Setences Centre, Cells may be maintained i RFMITOA0 or IMDM oredium
{ovitrogen/L e Techoologies, Tne., Rockville, MDY comatiung 1% fotad ealf seram
(FCS, Hyvadone, Logan, UTh Al colls niay be maintained at 37 °C i g huonidified, 3%

2% (O atmosphere,

Generation of antt-TGFERI malbs
At TGFERH maAbs may be generated cssontiatly by standard hybridoma
techwology (Havdow & Lane, od., dsghadivn.  Laboratory Manyel, Cold Spring Harbor,
30 pages JHE-2ES (1908)) using buman impnmoglobudin ransgonic wice {Medares, San
Jose, CAY, which produce ngean innasogiobalin gamma hoavy and kappe Hebt chalns,

or Lowis rats (Charles River Laboratories, Wilmangion, MAY Briefly, nuce or rais are



hemat opoi etic stemcells. The anti bodies of the present invention may be
used for the enrichnent and regeneration of stemcells, and facilitating of
st em cel Iwbasswdsssier apeuti cs i n post-myocardi al infarctiPOmUSE@9/062380

di sorders and various types of tissue regeneration. The antibodi es of the
present invention nmay be adm nistered alone, or in conbination with an
anti-neopl astic agent other than anti-human TGFbRI I anti bodi es, i ncl uding
chenot her apeutic agents, radiation, other TGFbRI | antagonists, TGFb

ant agoni sts, anti-angi ogenesi s agents, 'anti bodies to other targets, and
smal | nol ecul es. Anti-TGFbRI1 antibodies are especi aI I y useful in treating
anti - VEG-- A resi st \n} . t}q\rﬁmrg The adm ni %t ration of 33# odi es with
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via the sanmeasfsifthiffigrentictcduted’s atictde Ssames ok ididhanenly ¢ presswedhe

met hods of t eat ment..descr rein can be u t any, suitable
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i ne may be &O?Lﬁimgengéf %pmri\%uﬁﬂh O”Qaléugggi]xt Lbngmnm pms:h;g'gap Enn I‘(xi%ig s may be

mai nt ai ned in
arAbs v Brst idendificd by detection of TOFERI-bound angibesdy with 2 gost anti-hunan

1% kappa light chain or anti-niouse 1pG horse radish poroxidase (HRP conjugated antibody
avcorshng o the following procedwe, Human TGFERU-Fo or mouse TOFPRI-Fo s
poated at 100 ngfwell on 96 pucrstiter plates st 40C ovenught. The voated plates we
bluwked with the blocking bofter (PBS 0.08% TWEENS 20 comtaining 5% dry oulk) ot
roont tenwperature for 2 hours. Hybridonta supornatants or pu.:‘ifimi anttbodies sve dilued

28 in PES with 2% bovine sorum albusin (BSA) and 0.05% TWEENE 20 (ELISA bafforn)
and incubated iy TGFER-coated, 96-well, nucrotiter plates for 30 nunetes. Plates are
washed with the ELISA buffer and incubated with goat anti-human kappa Heht cham or
suti-monsy JeG-HRP congogate S 30 nusutes, TMB (3.3 & Swetra-methyibenziding)
substiate i used for color development following the wanwfictwet"s instructions. The

2% absorbance at 430 nanometors (mm} i repd fiw quantification of banhing activity of
antthodies. For idewtification of hvbridomas producing newwrabzing antt-TGFRRI maAbs,
an ELISA based blocking assay s performed according to the following procedwre.
TOFRL, TGFRL, or TGFEZ 15 conted at 281 ng per well on 96-well plates, and wells ane
then blocked with the blocking butfer. Hybridoma superontants are nonbated with

30 ELISA buffer containing TORBRU-AP w TGFBvoated, $0-well microtitor plates for }
howr, Aflor washing, p-aitrophony! phosphate (PNPP) sutbstrate for AP s added o the

wells for color development following the manufacturer’s nstructions. The absorbance at
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et ection of TGFbRI I -bound ant| body wlth a goat

anti - huma.n "ppa b4 gt |t chat-n—of Af-t-—reuse—t-gG-hot Se~Fatt-SH erextgase
(HRP) conj ugated aht i b&dy » B%Ebrdlnqto”él’\’éfIzlownqprﬁ’c’*é’dﬁ’e ,,,,,,,, Hugran
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pl ates at 4¢C
buffer (PBS
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ed WECHDINE M) ocki ng
K BFEY SLODNY $8per at ur e
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ah (SECIDNG YD {SEQ ID NO: 63 (SEQ ID RO W
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S (SEQ HY XD 1 SEQID NG 1Y (SEQ I NQ: 14)

CDRL2 DASNRAT AASSLOS DASNRAT

i - (SEQIDNG: 1H (SEQ D NG 14 (SEGID NG 1D

CORLS QORSNWPRRT QOYNSYPWT QORSNWRPT

(SEQ D NO 1Y

SEQ DN IS

(SEQ 1D NO: 1D

The SEQ I NOs of the avuno acid segquences and the DNA sequences encoding

the anuno acid sequences of HOVRs, LOVRs, te boavy chans (HCs ), and the light

chatna (LCs

Table 2

sespuences of mdi-huoan TGFPRI mAbs

3 for mdbs TGF, TUFL, ad TGFS we provided i Table

2 bokone,

SEQ 1D NOs of the amino acid sequences and the encoding PNA

Amine gcid

. , mAb TGFL mAb TGR2 mAb TGEF3
Segnences
HOVR {(REQ D NG 2H) {SEQ 1D NO 2 (SEQ I NO 33}
LOVR {SEQ ID NG 2T {(SEQIDNO: 3D {(SEQ I RQ: 35
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{(SEQ D NQ; 87y

(SEQ D NO: 07
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and incubated in TGFbRII-coated, 96-well, mcrotiter plates for 30 m nutes.
Pl ates are washed with the ELI SA buffer and i ncubated with goat anti-human
kappa | i gWO 20tvzises1er anti - nouse |1 gG HRP conj ugate for 3@CEUSAM009624FVB
(3,3", 5,5 -tetra-nethyl benzidine) substrate is used for col or devel opnent
followi ng the manufacturer's instructions. The absorbance at 450 nanoneters
(nm is read for quantification of binding activity of antibodies. For
identification of hybridomas producing neutralizing anti-TG-bRIl mAbs, an
ELI SA based bl ocking assay is perfornmedaccording to the foll ow ng
procedure. TGFbl , TGFb2, or TGFb3 is coated at 200 ng per well on 96-wel |
gf-f-efHybri-doma

ng@:'thN APiin

v
T

pl at es and wald.comar.o.t hr\n hl-ackad ‘Ad t.ht-habl-aclkin
1

AT O grrerTs MT " UUN\NCU ol TITTre MTTUUVINT TI

super nat ant § q&éﬁ ‘hcubat edmwibtiGIELl SA bubfar Teont ai hi
TG:b_ coat ed1 fmﬂi‘:f*\ |. S0t H -er nl..at as F oF 1 hnlllv < f

AT

""'3 (>

vuolll rT

p-ni trophenyl pH68Bhat & CENDBY NSRS 1| ddé ‘1“6 N*tqﬁéblf”vvel s for
col or devel gprmentyRol | owikigy) tieCranuf ucsk@ms NOThe; absor bance
at 405 nm i s [T eag 07 quankd Lo Rl of, 9 gt Rl\l Qh d sEQ 1T RePliey GFb2,
and TGFb3. (Jle ﬁ;llc‘:il eend 2&”5@&}(!”\%‘_ b f\ttﬁ (:\;..I U{.: g'}i Ml péﬁ) at e
reader (Mol ecul I Peyi ded 5&@) tx é;‘ﬁnrvx}‘ﬁ - “go\ 44rh 6?’)@9? P ﬁv’hrl donas
are subcl on€dimise eed tures chyitpe fokavtors ﬁngmﬁﬁitnuﬁimn culture for establishment
of monocl onal*ehybredeme: dehie b pyasry Tapl eeqoshows the ami no aci d sequences
of the light chain and heavy chain CDRs of mAbs TGF 1, TGF2, and TGF3.
Table 1 Ami no acid sequences of the |light chain and heavy chain CDRs of
anti human TGRSR paxe! <TivessSRQS ROl (of sarifosaw Ko falicarenld yeiedssand t he
DNA sequences engdhn DO b ¢ RSk GRS, Jrhe heavy
chai ns ( FCs) g&;? 4. £ ﬁmﬁgba§ﬁ§9%£z§§9%§& Siny 10 zuMQM xx&GF2ﬁ§%ﬁ T ol e
provi ded in ﬁm@weﬁ“@ ﬁéfl u} SERG iveewpithg! it f@%paﬂe@s:s mw %fmmwaﬂdpge

anti - human RGER.ReCLRE Oriablk n ARk RAHLE Brsed TR G2 MNA i§@ﬁl}§§ﬂ(§§3§m§@@&q;:@9 the
heavy chain and |ight chain variabl e regions of the anti-TG-bRI | mAbs may
be anpl i fi edehy PERHBI CHEHMAGEMD vexpPrbssil drpopebobess pfrh‘émhéavy chain
variabl e r egiong Ry Dend UgRduhil fbRTRL 9@*\@? Quren.damunnobobulbn heavy

chain gannalconstant region in vector Lonza Biol ogi'es p|c Sl ough,

Ber kshi i€, WK THewanbiopach Hhant *i“h‘@h*@ff%‘ﬁm A e DRiagaycdp B whaRediEi rect |y

Into vector expression vectors may be stably mansfected in NSO nyyeloma colls by electroporation

sidd selected 1n ghutamine synthetase selection medivon, Stable olones may by screened
for antibody exprossion by guti-human TGFRRU spoctfic bindwyg ELISA. Positive cloenes
may be cultured into serm-free medivm cudtwre for antibody production m spinner flasks
1% orbroreactors. Full length Gl antibody may be purified by protein an affinity
chromstograpby (Poros A, PorSeptive Brosystoms Ine. | Foster City, CAY and chied o a
avatral buffored saling solation,
The cDNA sneoding the hoey and light chaln virtable regions of the anti-buman
TGFERI mAbs TGFE, TGF2, and TGRS may be cloned and fased o fame to the human
20 inunusoglobulin hrave ool panumal constant region m (S (plutamine synthetase}
expwossion veotiwr, Engirecred mwmmogiotudin sxpression vectors may he stably
travafected i1 CHO cells, Stable clones may be ventfied for expression of anttbody
specifically binding to homan TGFRRIL Positive clones may be expanded into serany
free medivnn odioe for aetibody production it bivveactors. Fall length 1gG antibody
S5 may be poarificd by proton A affinity clvomatography smd cdated bto a noutral huffered

saline solution.



pEE12.1 (Lonza Biol ogies PLC, Slough, Berkshire, UK). Engi neered

i mmunogl obul i n expression vectors may be stably transfected in NSO nyel oma
cel |l s by wbeotwospginati on and sel ected in ghitam ne synt ReTASR00985H64 | On
medi um Stabl e clones nay be screened for anti body expression by anti-human
TGFbRII specific binding ELI SA. Positive clones may be cultured into
serumfree nediumculture for antibody production in spinner flasks or

bi oreactors. Full length Igd@ antibody may be purified by protein an
affinity chromatography (Poros A, PerSéptive Biosystens Inc., Foster City,
CA) and eluted into a neutral buffered saline solution. The cDNA encodi ng

rar | Tk el SebesT RN AT BbBe i PRGBerh T il b R b

i mrunogl obul i N h@avyutinaas gahem «diveonshaittd seghOrpiinmSt ¢ glubhamdne

synt het ase) .e ssion ctar. Engineere 10gl.0bul i Sion vectors
may be stablﬁ/i(ﬂ}’e\n?fdé“f‘%é( {"Cﬁ@ ’gé Fé ;;,g{fé% Ee" ggoﬁ“s? ngg?“% “’3@?"#?1 ed for
expression Qf; @n&km%{ ‘&m&ﬁfuk&akk%ah&mﬁm@ \Iof?\x!i'&'ﬁﬁﬁ @@5@3 Ism!i’%x%' tive

cl ones may be expanded i nto serunfree nmediumculture for_ antibo

producti 6n i'-prafgetors. Ahyrnn dRgPR! Py TaAt | Yoty wiralfbeesplur | ?!I ed by

protein A afgfi z@ia&iy &N;Q%@Qﬁ@ﬁhym%ﬂ%ﬂ {U}fgﬁﬁl LI EndyaRedbs ab obuifigr ed saline
solution. Anti-T mAbs bi nd and bIoci< TGFbRII binding to its

| i gands. Themli. mm»mgmmdmm ok m!gnasmzmat fym@h Eg{um\fm@dzdamtmﬂ'r@%bmI rrAbs is
determned in, S, ol rat i.0 JGE b !
above. ED50 ‘¢ i’gmf 3%@‘ ‘%g&ﬁ e Pfqé}édi “en?%é?e‘h‘r;f Qf?\m m"w“ m Igad Pr| sm(r)

sof twar e 3. 08x{:@uapinRad (SHfit Wak, bt iiSamabivef ] %f?ﬁA)mfAﬂtwihw‘ﬁamﬂ G-bRI |
mAbs TGFI TGFZ and TGF3 each separately exhibit binding activity to hunman
TGFDRI | A t HM¥ED50S of 0.031-0.059 nMin an ELI SA-based bi ndi ng assay

wher eas nor nal hyaERsdi@GRA%R0: Bh ARG RGE ihY bbbt iRE pREGeM Qs Purified
mAbs TGFI, TGF2, and TGFS each separately effectively block the binding of
human TGFbl ¥ SfEES75(6R If8EH3 to human TGFDRI T with 1C50S of 0.10-0.54 nM
The bi ndi ng and bl ocki ng char act eri stics of the anti-human TG-bRI |

anti bodi es unmar
alrs?hs‘ émcﬁnﬂ mr}l Black mﬂ S%} aractenistios of myti-human TGFRRIT mtibodies

Blocking Activity o
Binding Activity 10 | Binding Affmity to Human TOFRRYU
Clone gf‘ffs:ma:n TGFRH H anan ,TGF AR ?3,’.’“’#;?“§ t'to En;nlnan.
o EDge (KD vahe) TGFRE 2, or 3
by FLISA by Biacore Anslysis s
by BELISA
.12 oM TGFB
TGFE (3.039 nM {1 aM 0,54 o TGRE2
£.19 ol TGFRS
&, 19 oM TGFRE
TGF2 (M8 nM {107 nh 0,42 abht TGFR2
.25 abd TGFRI
610 oM TGP
TGF3 G031 nd (IS nM .41 odd TGER2
813 ad TGFRS

The binding activity of satbomouse TGFERIT mAb MT1 to mouse TOFPRH bas an
£l of 6,054 oM and the blocking activity of mab MT1 to mouse TGFPRY binding to
mouse TGERL, TGFRZ, or TGRS has an g value of 1L 12-0.54 nML

The binding and blocking characteristics of mAb MT1 e sumsarized in Table 4.



Tabl e 3 Bi nding and Bl ocki ng Characteristics of anti-human TGFbRI |

anti bodi es The binding activity of anti-nouse TGFbRII mAb MIl to nouse
TGFbRI | i 2ar0/EREO of 0.054 nM and the bl ocki ng acti vi PgTAfS2000l06ME0 t O
nouse TGFbRI1 binding to nouse TGFbl , TGFb2, or TGFb3 has an | C50S val ue
of 0.12-0.54 nM The binding and bl ocking characteristics of mAb MIl are
summari zed in Table 4. Tl Binding Affinity of Anti-TGFbRII mAbs. The binding
affinities of anti-TGbRJI nmAbs are determ ned by surface plasnon resonance
t echnol ogy using Bl AcoreTM 2000 at roomftenperature (20 - 25 C) (Pharnaci a,
Pi scataway, NJ). Kinetic anal yses of the mAbs are performed by

i mobi | i zatlo of af r r econbi nant extracel.] ul ar . domai n of
ei t her rmouse “YEFbRI | ’%J @E@fr‘%E %“‘\%f)“‘ T RE R PR {(?J]I?g}d ‘aﬁ‘ﬁﬁ\fﬂ of human

TGFbRI | (SEQIQ ) 52) ked, respecti vel glociht AcelitvherivAmuse or human Fc
or heavy cha ‘8 51?{5 ’:“ r el i“gﬁ“ f‘ﬁ 9,8 senswverii badeg at Masigoncent rati on of
from5 to 100HRE LAl MFGERRIT mabs  TERFRI, TGR2, and TGF3 lexhibit a
high affini ty""Wth K vaI ey’ o ’““il 78, 19 ko espectively. Anti-murine
TGFbRI | mAb | MTELIERi bi ts aBRFGhABIFINI ty, Mﬂtfli;igg‘.‘@\KD val ue of 33 pM The

Ki netics of {the m-\os are >urmur|zea I Tab ’%\F‘f? i ficity of

anti - human I?Fn:? J§ ng ficity of QQ 1an TGFbRIT imAbs i s
determ ned &k ‘éurlngt"le‘re tivity of 1}1 ?ﬁi j es to human TGFbRI|
or nouse TGEbRLL_by. ELLSA _Andhunman. TGEbRI “refr%ﬁ S by hi bt o nlo
cross-reactivity wi th mouse TGFbR |, whereas mAbs TGF2 and TG-3 exhibits
internmediate or mniml cross reactivity with nouse TGFbRII. However, mAbs
TGF2 and TG§§”§}9 Qﬁﬁmfb sPQ)%z-}?ﬂwgﬁj;'l;%Ql bi ndi ng to nmouse TGFbRTI. Bi ndi ng of
an- TGFbRI | Lfo nati've on TG-bRI1 expressing cells. Binding
activity “of antl hﬁ‘?fﬁ‘ﬁ“‘T@ﬁRﬁﬂfﬁﬁbW@B{iima%»“f*‘-‘ldufeff*é%ﬁi‘\Wilff%ﬁ?‘ﬁ*%‘f@@*yanate
(FITC)-IabeIed at .anti-hu 9Gr & det.er m.n by a staining
assay W th é‘i@“ m’f‘&biﬁf 5 H‘ is‘“geﬁtgﬁ# %%r”?%x; e n71%.Jsr%nan cg?m noma cells.
Speci ficall yPh&;k:xm@ksam»faﬁh&nﬁ;&:ﬂt andy >&ﬁii|€8¢,m,®§@m@1 woirmnaddd] s, spl een
cells, or

! Y Iagfbi%‘cz)zs G of o fasion wrotetn of rocombinant oxtracoiinlar domain of cither mouse
TGFERIT(SEQ 1D NG 31, or the extraceliular domatn of buman TGFIRI (SEQ 1D
10 Ny 823 linked, respretively, with either mouse or haman Fo or heavy chain constant
region, onto & sensor surfies af a concomtnation of from 5 o 100 aM. Anti-hanan
TGFERI mAbs TOFH TGP, and TGFY exhibit a high affinity, with Kpy values ot 11
TH, 19 pdd, rospeotively. Aott-ommrne TGERERH maAb MTH exhibits oo high afftnay, with s

Kpy vahwe of 33 pML

1% The kinetios of the mAbs are simarized 1o Table 5.
Tahle § Kingtics of Ant-dnmy TGFERIT mAbs
mah Fon (1M} Kol Kpy (M)
TGFL | psx b L7 1o RS
TGED L 43x105 P I R Tax il
TGFY gy 27 x107 Lyt

Species specificity of wri-huwan TGFRRIE mAbs.
The specificity of anti-lnanan TGFERU mAbs is doterntined by wreasweing the

rosetiviey of the antibodies w horaan TGFRRIT o mouse TGFRRH by ELISAL Anti-



cells are harvested from subconfluent cultures and incubated wth
fluorescein-1abel ed or unlabeled primary anti bodies to desired nolecules in
PBS wi t h wo2B®Asgstai ni ng buffer) for 1 hour on ice. A maraisea9iogi3sé sot ype
is used as a negative control. Cells are washed twice with the staining
buffer and then incubated with FITC, Phycoerythrin (PE) or Al xas Red

| abel ed speci es-specific secondary antibody to primary anti body (Bi oSource
International, Camarillo, CA) in the buffer for 30 min on ice. Cells are
washed as above and anal yzed on a flow#éytonmeter. Dead cells and debris are
elimnated fromthe analysis on the basis of forward and sideways |ight

scatter. ensity units | ated as the
mean | og fISﬁ?@%?ggég? gﬁﬁég&ﬁym%%%“b%¥%%%t ‘m‘?tg%§%ﬁgy}ub8bulation
The nean f | uekiesiiditani rmémt ﬁi}(isﬁiﬁ{ihﬂﬁi{i%t R)mmsi maL &u&zaiaeduh@mqwant itate

relative eXPL &SSO evel s GFbRI e NFIR is the
nmean quores%éi?l ?W“éﬁéﬁPQ “%fi%e P§O§Fégﬁgﬁ“%pfﬂ” Bl specific
mAb di vi ded styesd FReFNElL. of ceIIs stalned with an isotype control ant i body.
Anti -human TGFbRII mAb TGFl denonstrates binding reactivity with the 293-
human TGFbRI | transfectant cells and MDA-MB-23 1 hunan breast carcinoma
cells with NEhRsy ofeederarihi?BQps ﬁ}e&ﬁeclfwfawyummmﬂy Retendly dilan | gG has
no reactive wth,t

e ce s |1 dj, > that mAl TGFI has specific
reactivity wth ﬁﬁ@?%é“ﬁﬁﬁaﬁ& %Céiﬁp ‘§j§$§hmgﬁ%0%ﬁf“ surf ace.
| nhibitory aﬁﬁthhmwn}iﬁnHMxI@Fhﬁhwxmﬁﬁ& Q Aaﬁmﬁvahtbmdmmmﬂﬁﬁthl

((jngs]rs]‘ta{jga;n rllgiin}lafli‘%s:vgd RAY W i%éﬁ_}. immxupf’{]ljﬁ? Cii“' i‘lkiabi rﬁélg}s[npiénh ix iL-lt}h\;m(i ﬁéE\hVVayd(z) f
TGFb S|gnalwmgg&nx@u@bm@ﬁﬁbﬁm#u$hﬁ&&m&dkabastﬂebmu$ﬁmvbumbmgn@@&;responses
z]l‘JC(r:]e?IS F;gg fi & aé"““bg‘i‘i %mm \St:)wéi’hfuzt %l}-/}ﬁ,énddrid-}ﬁi&ﬁ&# zﬁex[hmr;'nt\&mh :Ejir%ghé R;D‘ljgr hety
TGFbRI | nAbsmhbgtmmnmwtnp&&ﬂ&daaamtﬁva&uﬁﬂ»mﬁy%beudéiﬁﬁhr&mﬁanﬁhﬁlng 4TI

muri ne breast ancer. rC|nona cells
according t Smft HENE 3 § {"C)V\/Iklflpgm? agi\ ¥ st:i}\éwu N( .]asl Y m m iéz%é# DR A %ig,d 80%

confl uence ww&E@Sh@&n&anmﬂn@knaanmumAbue?mwebﬂacﬂngmhhénmumbuw@<med|um
W th serun1f QE ? wn{ﬁ ané &g ﬁ ¥ sotype contro
} . £ ¥
in the pTeseh%gﬁé qi%ﬁ%‘ﬁﬁfiTﬁﬁbgP b S PR dPURRRSHIY g cel | | ysat es
are Internptional, Camaritlo, CAY 1o the buffor for 30 min anvice. Cells are M,\.Emi 16 above
snd anstvzed on a Bow ovtometor. Dead colls and debeis are clinvaated from the analysis
oy the basts of forward and sideways ight scatter. The mean Buorescont irlensity vty

{MFIU) are caleulated as the nwean log fluorescence muitphed by the porcentage of

i

positter population. The mean fleorsscent ntensity ratio (MEFIR) 16 calvalated to
guantitate refattve expression fovels of TGFRRH In the cell Hines. The MFIR ix the wmean
fhuwescsnes ntensity (ML) of colls stained with TGFERE speaifie mAb divided by the
ML of colls stiuned with an sotype eoutred antibody.

Anti-lnanan TOFBRI mAb TGF] demonstrates binding reactivity with the 293-
2% ngmas TGFARD tansfoctant colls and MDA-MB-231 homan breast carcinoss oells with
MFIRs of 46 and 209, respectively wherens normal uoan {gls has no reactive with the
cells. The resalts indivate that mab TGF! has spectfic reactivity with native human

TGFARI expressed on the coll surfuce,

3% Inkibitory activity of anti-TGERRIE mAbs on activation of TGFRRI downstream

kinace Nmanid2 in response to TGFRLL



prepared with lysis buffer and subjected to el ectrophoresis and

El ectro-Transfer to nitrocel |l ul ose nenbrane. Phosphoryl ated Smad2 and Snmad2
are det ecwoedotwosy#igt ern bl ot usi ng anti - phospho- Smad2 amdTSsa@2/osnoc| onal
anti bodies (MI1lipore Corporate) and el ectrogenerated chem | um nescence
system (ECL), and imged and quantified by densitonetry using a Fuji | nmage
Anal yzer. Anti-TGFbRII mAbs TGF 1 and MIl reduce TGFb-i nduced

phosphoryl ati on of Smad2 in human NMDA- MB-23 1 and nouse 4Tl breast cancer
cells in a dose-dependent manner. The F&50S of mAbs TGFI and MTl in the

p- Smad2 inhibition assays is determned to be 5 + 0.5 nM whereas, mAbs
TG2 and TGF3 ex a 0.5 nM,. activity of
At i TGRORH1 oAb C PO AT o P arOn M Ry 8T B PPV EE o The

i nhi bitory af,zﬁaeiﬁt ;ﬂﬁmaﬂbﬁ }(F%Rkﬂms:rmd@su o‘h;“&;‘hﬁi a’:mmsiwaemetssg: @fuhtzﬁuxbr cells
may be determn ly . g ﬁ ‘P Qiiam on assa E fly,
oy ci nomm. caTPE G G btk gE Gy O ! QRGP NPT AL U pper
chanber s i nsgks, eéiiwui&ﬁ@oshﬁ e&ig@ﬂmhu ﬁtﬂﬁkkﬁ Vu@(}sahfbdmhxomw ghapbBmsiiefo 48- wel |

pl at es |Q seru \% N g §§ gé ‘_?.‘t WI}}h rpAbsTGEI or Ml at
doses of “3, ‘18" & %ﬁ““‘%‘“‘ f‘h{m*‘h t ‘B%“ REWOT BV HE PSSP PEED at 37 C
for 24-48 haus S Qﬁimgiirﬁmﬂi@&&hhrﬁmm LdiS@Eh}&ﬁiﬁ}gltg@di‘dﬂkmlikﬁﬂdﬁdtﬂtwasSayS as
positive and, n ve\control san nditions are u he i nvasi on
sty it THETEREr SR% AEEn A R SR R S e bRy s et

After i ncuba%a @zmm m@ruaft eeh ekt 8o nedihe a@ippmesureiae:dsmﬁiezsnm}fds upzp@r;:su: hanmber s
are fixed w fered peutral 2 mg/ m
Hoechst 3334@‘r “}gf & quﬁ‘f“‘ g{rigd\ém‘t rﬁ’ﬁ{ﬁ& i}“e“’fsﬁﬂ ““"““% |‘hm“%*‘o‘“g‘é‘n) and

count ed at 2}@)§¢zwﬁgmzﬁm@a\kuiamnusxﬂmgua wZgtsepirgistaal H;magém@am&a and

sof tware | nmage

GF n ficantl
i nhibited t ﬁ'g“?ﬁ d‘?%‘f “bﬁ“““o e E&b&) ‘§” ﬁw‘l&““ nﬁ?é%‘i( o g% %\ ““ : sI and t%e

i nvasi on of MTImznm:mmﬁmhﬁzea@w L ardcimdimoslihis! wmw%m@: mp)mamd 93%
(P<0. 0005), L d L€ ont.r These
results dem‘jiﬁ‘gfi 4 ‘é‘wf Fllé‘i nhml?)‘mt‘%?‘“ﬁé‘f &/ %ftﬁg 9% h’é&{%i‘n éﬁ U?"%ﬁ‘tl bodi es of

densitometry using o Fuit loage ’\snig ZON

15 At TGFERH maAbs TGF and MT1 reduce TGFRwnduced phosphorylation of
Srond? in fuoman MDAMB-I3 and mouse 4T breast cancer cells in a dose~dependent
mamier, The Hsgs of mAbs TGEY and MT in the p-Smad? inhilation assays is
determined to be 5 £ 0.3 oM, whereax, mAbs TGF2 and TOFS exbibit an 1Csq lower than
25+ 0.5 M

Infdbitory activity of aui-TGFERI mAbs on in vitro migration and invasion of tamor

celfs,

The tudubitory effect of anti-TGFBRID maAbs on tho invasivenoss of tanor cells
may be determined by & wire migratiom and fovasion assays. Briefly, eavcinoma cells
arc loaded at » density of 3 x 103 per well into upper chambers inseried in Collagen ¥ and
IV coated fower chanbers of $8-well pi&im i senam-fee madiom, The cclls are troated
TGER a2 37 °C for 24-48 bowrs, 23 pgfmil. '}"’(jﬂ}R}i#f?ﬁ o issrtype Ll are used m assays
88 posttive and negative condral, The same conditions are used 1w the nvasion assay with
30 the exveption that Matrigelconted wpper chambers are wsed. After monbation, suigrated

cells in the opposite sides of apper chambers are fixed with 10% buffered neutral



t he present invention on invasiveness of cancer cells bearing TGFpRI I on
their surface. Inhibitory activity of anti-TG-bRII mAbs on VEG-- A secretion
in tunor WOl2br/05IEHFbs play a role in pronoting angi ogen@sraSdanionzyso
progressi on of pathol ogical conditions through stinulation of VEG--A
secretion in tunor cells and nodul ati on of endothelial cell functions. The
inhibitory effect of anti-TGFbRIl mAbs on the TGFb- i nduced secretion of
VEG--A in tunor cells may be determined in cell culture. Briefly, tunor
cells are cultured in serumfree mediuAfat 37C in an incubator under 5% CQ2
in the presence or absence of 10 ng/m_ TGb and a serial dilution of the
mAbs for 48 hours. Alter se retlon n.conditioned culture
supemat ant s TERGBLEET HHE g iféf L) '“‘éﬁ “EL?”F(G\i El‘i’h‘(‘R& O gﬁﬁ’}“‘ﬁéﬁ‘““}“
manuf act ur erisudodsh wﬁm@m at “Aﬂtth&*hhﬁ@ﬁ!%nT@?@lehaMbdiE@EJm:&hlex AW L
i nhi bits TGFb- |nd ced dug ion of VEG-A in MDA-MB-23 1 human breast
tunor cells SB”"*‘BS ‘(‘195 Antl -nouse TGFbRII mAb MTl at 10 nmM nL
i nhibits TGFb i ndu@a@mmd@mlmmqﬁd Mﬁ@:@&m%&mmw& dpeastwt unor cel l's
30% ( P<0..02) ese results denmonstr IPat antl-T bRII mAbs of the
present i nvéﬁtﬁ(oﬁ PRI BRECRR GRS GeHRE S “’d{/‘ F BTG DPYtited VEGE- A
secretion. laRisbih sy vactiviey @haak kT EhRILIMABS ORI, REW dohQared
TGFb-i nduced Tre nversi on. TGFb has been shown to be capabl e of inducing
naive T cel I‘%g‘i‘"bgpﬁgr‘d‘?“é%ul atory T (Treg) cells that have i mmunosuppressive
capacity to negatx héé@hééu GQBEHLQkk BRUMAGHISS PERSE helhe- TOTRD hasiebf ect  of
anti-TG-bRI | an the TGFb-induced re torX e con er si on may be
S8 BB

eval uat ed i iPA ﬁ*?)‘ ‘%&‘“ﬁ%i PoResgreEr e Tad “"&%‘1‘ P& are
stinmulatted with 1 ng/nmL anti-CD3 antl body and pur| fied antigen presenting

cells (APQC t he presence, e n and seri al
di | ution of rf!ﬂg(bﬂﬂﬂ‘ "F FHE Bt ?{é‘t“%?/f @éﬁ’i’ ufh‘" pd %7@’?’?’1”&‘?1‘""?’?\8 fat or under 5%

Cx2 for 7 days. @at fispiarcrotehe proh@fivestpdefoak d@t;ﬁlmmg\@i «iGRRBekExp3+ Trcg
cells and sta cEeII ar e analgégd gn a flow cytone A{]}tl- use

TGFbRI | “%i’t“ TOREHP IR A SRR BT SF SFey “ ‘T‘“r‘?‘ g8 Treg cells
invitro by gZ&%&:E’fi@ii@a%&;mﬁomazﬁﬁzﬁmtwnﬁ&iﬂhiﬁ&h TYSRtneated wetdiys- 1 nhibitory

activity of TGEFbRI I szb and. net ast.asi s.
X m\‘ﬁiu@f secretion of VEGE ‘?m umhn ;_,mﬁs *m% ?Wgs:mmmed it uﬁlm hure.

Briefly, tumor cells are cudtured i serpm-froe medium at 370C 1 an incubator
wider 3% U0 o the presenvce or absence of 10 ng/ml TGFR and a sevial dilution of the
mAbs for 48 hoars. Aleration of VEGF-A scoretion i conditioned cullire supormatanta
i detorouned using an ELIKON kit (R&D Systons) per manafacturer’s mstructions,

a0 Anti-haman TOFRH mab TOFE af 1 Ml mbibits TGFB-induced
procduction of VEGE-A m MDA-MEB-I31 fuuman breast temor colly by 63% (P04}
Anttmoose TOFBRI maAb MTT at 10 uMiml inhibits TGFB-ndaced production of
VEGE-A 1 471 mouse breast nnor colls 30% (PG,02),
These resalts demonstrate that anti-TGFIRI mADbs of the present invention

2% mbibit angogenesis by reducing TOFBanduced VEGE-A searetion,

Iultibitory activity of anti-TGFERHE nedbs on in vitre TGEFP-induced Freg conversion,
TOF has been shown & be capable of indecing natve T orlls to form rogudatory

T {Treg) colls that bave imnonosapprassive capaoity o negabively control runume

L5

G response. The inhubitory effect of ant-TGFRRI mabs on the TOFP-mnduced regalatory

gell conversion sy be evaluated @ vigre ax follows,



The antitunor efficacy of anti-TGFbRI1 mAbs may be tested in subcutaneous
or intravenous netastasis tunor nodels. Athym c nude mce (Charles R ver
Labor at orwe=p10WisBstisngt on, MA), Bal b/c mce, or C57B6 m ®€T(USh@mwioexstsRi ver
Laboratories, WIlmngton, MA) may be used for inoculation with nouse or
human carcinoma cells. For treatnent of established tunors in subcutaneous
nodel s, tunors nay be allowed to grow to approximately 200 mmin size, and
then mce may be random zed into groups of 12-15 animals per group. In lung
met ast asis nodels, mice may be injected®intravenously with tunor cells via
tail vein. Animals may receive i.p. adm' ni stered anti-TGbRII mAb at a dose
of 10-40 ng/kg t n cont.r ol gr ou recei ve an
oqual vol ue of  HF e gR RGP Gcksab b SHRd e T ARy be
continued fand phdicdun@lh praaling fitls eXipers teplesentritnbscntdy IbeymEabured tw ce
each week with calipers. Tunor volumes may be cal cul ated using the formnul a
[p/6 (W X wgd x~w§§)ﬁwm@r%ww B ip @pﬁé@éﬁi(%ﬂvﬁémwaf HE§tin py e amet er and
"w2" represenhs sthensmRELERL clime adi @ﬂﬁ&@& iozIHm[v MelRerdaha gy be

anal yzed using r epeaf ed- neasur es ANOVA (RVANOVA) to determ ne the

si gni ficant ceilfdndromeds:! ibmtmdﬁﬂdsnzésuamomgut reatnents, tinme points, and

treatnment-tine interacti lSOﬂ nyvitro tu grow h

bet ween treat nenﬁmél’?}i‘“ ﬁ‘[’%&u ‘HSEQL ‘é&ﬁﬁ ’?feﬁdﬂ‘é‘r FHY AR t\ﬁgs\# i | ed
Student's t ihdsdd Tréy Rival wes of 71eds:0tthaneGpdd inscosionsidesed ik, be
statistically significant. Mce bearing tunors are treated with mAb TGHl at
a dose of 40 ng/kg three tinmes each week 24 hour post intravenous injection
of tunor celikbibsry:abdver f{pr;i.fm‘ygmm ROIDS na e ghabk hahedos:dide system ¢

adm ni stration of, Im ppr.ess f,aneouspr| tunmor growth of
PANC, | pdncr oat § P CHPET bR R R &l oL 7 Cleges P s s pe. 3
pancreatic oarmsmmmem@grsaﬁzt;&mfl;/ C=30% ANOVA p<0.0001), and NDA-MB-23
lbreast carcino xen a ts 3% p use TGFbRTT
b M s tested PR TBIEE }2 ﬁ%u B W?b‘“r““ﬁ)bﬁg’l éf“‘f%?“c?é% ”ngﬁﬁ‘r‘fb ‘ant i t unor
activity agai m§?¥%fpm_nm’yzrimﬁsxnﬁtz&sﬁatzw\\nmmmz M}\}lmmuﬂmaﬂﬁ’pet ent m ce.

M ce arelnjec Fl O

carci norma cet 5&5 o sy !tfi ;“ﬂoxfséﬁse%ﬁ%ﬁx §,it(zt)\}gi‘i) E% {‘EDTEWE“W x%{ﬂ%‘spﬁﬁuﬂ'\fﬂ\ Ms Mce

18 subcutancous models, fumars may be alfowed to grow o approximately 200 mm? in size,

and thewn nuee may by randomized o groups of 13415 antmals per growp. In hag
metastass models, puce may be injeoted mtvavenously with tunwor cells vig fall vein
Antmals may rwestve L administersd ant-TOFPRRH mADb at a dose of 10~ mgiky theex
tmes cach week, Mice in control groups may recevve mn equad volame of sabine or
normad Ielr solutton. Treatmoent of antmals may be contimued for the dumtion ofthe
exporpnent. Dosors owy be awasired twive each sred wuth calipers, Tunor voluroes
may be caloulatesd using the fornuly b6 {wl Xowd Xow2Y where "wi” represents the
hrgest oy diameter and “w2” represents the smallest tunor diameter.

T volame data may be analered osing repeatedameasares ANOVA (RM-

¥

2% ANOVA) o detorming the stgwificant differonces in tumor sizes amony toatents, time
points, dnd freatment-tme interactions. Comparisons of iz vitre tantor cell growth
hetween freatment and control may be conducted using the two-tinled Snedont’s tlest. A
P ovabee of foss than 003 i5 considered to b statistically sipnifica,

Mice bearing tumors are treated with radb TGF] at a dose of 40 mgdhy thaee
thmes cach week 34 howr post intravenous iection of tumor cells or after prumary tumars

are established. The systomio administration of mAb TGF! suppresses seboutanecous



receive admni stration of mAb MIl at a dose of 40 ng/kg three tinmes each
week 24 hours post i.v. inoculation or after prinmary subcutaneous tunors
are est abWwp2hwds3dihe system ¢ adm ni stration of mAb MIl PEIrgrsedoomeasse y
suppresses pul nonary netastasis of 4TI, CT26, and B16 FlI O tunors by 84%
(P<0.0001), 94% (PO 0001), and 63% P<0.00 1), respectively. Anti-nouse
TGFbRIT mAb MI1 inhibits primary tunor growth by 28% (P<0.05) and

spont aneous pul nonary netastasis by 84% (PO 0001) in the EMI6 s.c. tunor
nmodel . Myeloid cells with a G-1/CD 11B¥ phenotype have been reported to
play a significant role in pronoting netastasis and angi ogenesi s

i mmunosuppr essi on during. tugor, .progression. CD4/ CD25/ Foxp3+. Treg.cells have
tho abi |1y RBUO B e et PR e POHEEE REP P RS Sl "ARd Syt of oxi ¢
T | ynphocyt g={CTL hxiParunecefi eat@tme eldograAgdi Disioid, wo@ry € ehd 8101 Thet

i nhibitory actiwvlLy.0f mAb M against immynosuppressive.cells, i.e.
CD4/ CD25/ Foi‘ﬁ‘%?‘%‘*ﬂg‘wf?‘Fé‘&“‘%‘égﬂ“gn‘“ 3 1“+;‘§%%r‘§“1f6$}/@@b R |+ nmyeloid

cel I s i s eval uat adtiinmeant(BNVRG! @ AB MtiugRtchBdelose skhgenbmhidabd wedeisebf ect  of
anti- TGEbRIJ anti di(_}/t_on\ _A'\[{r, I‘egﬂgnd\ (,3 |+ g:DlIbf+X el oid cell population
in t unor -bedl R I SEHEY BETHSFURIPREYY B BRSNS on the alteration
of G - 1+/ CDEvbimpoppl@ttinorn. amde SO koxpddii G ipRbltoand! IGTT e & CD

11 b+/ TGF bRL| + popul ation after treatyment of mce wth mib M1 Anti-nouse
Taor 1 b R R S St SRETET L B VS M Rl T T
bRI | + nyel oircketeklisinby@6% (REAM0D ) oand {CHAAGRRS¢ FoxpdLTGRKIRI | + Treg

col LS O Tt R IR0 LESPEEIL St LR S LR D590 YIS Coror

ORIES 1 e s‘;%e;%io s%‘ 3,
These resul t'$ 'V RAT cat' e tRAT 4n n t he

CD4/ CD25/Foxp3/ TG HRkpsicaridi@adionki i GBELERT sipeifitdndl kqprdoyes pihiokirt 1 on or/ and

depl etion of TGEbRI | . Tf ‘éanij vel.0i d cel |s. Fibrosi.s,aodel. dn.nice. TGFb
is a key red‘ﬁﬁlﬁfaé? ‘% e f}‘gg{aéiﬁ{' %g%/fie%;ﬁwg‘fw ﬁ%ﬁg‘f’rﬂé\%‘sﬂ@ghf %{ngc\gli":ﬁ@“}(ﬁﬁéC) and
t he di ff er entitatition! plespyofabbr dbli-astug, T{ESIRNehAD &Y Htildebisyhracalkol ar matri x
accunul ation that contrifutes to fibrosis. Liver fibrosis,nmdels in aninals
have been Wlt%‘{{gkﬁ g‘éd (ié éﬂ% i spananodus pu!mmnm} m&ss{mxs g Q! ;}?P ‘m%h i

the EMTE .o, toor model

15 AMyveloid colls with g G HCDT Ty phenotype have heen reporied o play a
significant role m promoting metastasts and angiogenesis nnwmosupprossion during
s progression,. COMCRISFonpd+ Trog colls have the ability to suppress the
fumetion of Natural Killer cells and ovtotoxic T hrmphooyte (CTLY trmnase effector cells

against tuowr eolls, The ihibitory achivity of oAb MTT against immunosuppressive

colls, Lo, COACDIE Foxp3 TGEFRR Y Treg colls and Gr-1#CDH bW TOFERI

i

mrvelotd ooy iy ovaboated o an EMTS o tumor model. The mhibwory effect of anti-
TGFRRI mtibody one Trog and Gr- 00D Ty myeboid eeft popuiation i tunor-boanng
mice nay be determined by FACS analysis on the alteration of Gr-1/CDH b
pupudation and UDGCDENFoxpd TGHFRRUEY and Gr-1HUDE D TOGFERIY popalation
2% after treatment of wmice with mAb MTL
Anti-mouse TGFERI maAh MT1 siiguficosly deorvases the munher of Gr-
PO ISTGERERI movelotd cedls by 95% (P00 ) and
CDECD I FoxpdTOFRR s Trog cells by 7150 (POKISY, respoctively, in treated mioe
bearing EMTG tumors.
These resulls indicate that ant-TGEFRRE antibodies yay controd the
CODISForpUTGFRR I and Qe 14/CTH the population by inhibidon orfand

deplotion of TOFERIN Treg and miveloid vells.



experinmental nodels for the evaluation of activity of TGFb signaling
inhibitors to inhibit fibrosis. Collagen deposition is a known indicator of
t he for mewpDanl0afs3§1Mbrosis in |iver. Therapeutic activityCofUusSanmioeiSFbRI |
anti body in protection and intervention of fibrosis my be evaluated in
carbon tetrachloride (CCl4) induced |liver fibrosis nodels. Briefly, CS7BL6
mce may be injected i.p. with 1 nL/kg CCl 4 solution mxed wth corn oil
twice a week. Mce in the intervention treatnment group may be adm ni stered
mAb MIl at doses of 40 ng/kg 3 times edath week 14 days after mice are
injected i.p. with CCl4. Mce in the control group nmay be adm nistered a
control rat 1gG at the sanme dosing. Eight weeks after CCl4 injection, |iver
ti ssues and plasma sanples may be collected fromtreated mce. Plasna

| evel s of allaminmemammgmhansfer ase (ALT) an indicator of Iliver

dysfuncti on, det.er m ned T Ki i nte Scientific,
e Wy T ver PEA GRS MEE R TLPdiaR ] FhT ot S bSh By T RG

anal ysis w tdﬁ:\&rmuzsnﬂednsﬁiahmmg ’E‘O\ﬁ t:&lrsiuageﬁmﬂﬁmomztn w;;miﬂms,s{tuzdl es

conduct ed essent | ” g}” d SCI‘lb ;{;2%’ % ) d mAb Ml

si gni fi cant V" redt PSP ByEn s b‘“%\‘ *dh ‘“15‘““ %% ?‘iﬁé’c}b‘ ‘1’*‘" A livers of
m ce given @lefitmwha!' @&ﬂiimﬁhcmw Wb Jt&tinlstg@? hasp sgnehi &ﬁi}mmﬁ\m Inkibbuse
TGFbRI | ect N | i.ver. m dysf unct.i ({ 1) as
neasur ed by g"‘ S %\‘f‘é SESPURUT ‘ill\ﬂ“‘ %‘{*8?“\/%#“%@ %”%‘eﬁ )é"é”“’rﬁi é"’treat ed
with the conlthmhs.mtzatmi\gGshamez {mwm dutieaintid ysoianghem!navainsmuirmb%\ﬂhese

results sug .cacj ous in protecting
mice fromi %Mﬁrb mg%s&gieu L(ffhii‘)l tbiz {,!‘1 togk QARWQ&M‘:}; ARY ﬁ: Ns mmuﬁ» vivo studies on

conbi natii;on treahRRAL cWhiihs AL QMF Lm @@@ugygk@m%p@amﬂ&u JSxghephosphani de
(CTX), a potent cytotoxic agent Wi th the capacity to suppress hematopoietic

and nyel oi d wibogenitisrceeetkls, Mias: beemrrapor tadndnoghayeat mhi bitory effects

?gogg)e l) f)i d ¢ gtlnin?m(msﬁgz’\ lipﬂes\( (f{\ \lg i%hii n% %waj m‘huc@ﬁﬁﬁg R@m@ﬁﬁ%gﬁ?&g 501CTX

al one, or a igonbi anatmbﬁ( L;héﬁeofn zhaﬁamimirgmt@nme be Bahb/serwiicoeniod CHEB6 m ce
(Charles River I;_abq atorjes, V\}/ﬁl g{)f) ﬁ{\; be use for i nocul ation
with carci ndhia® c8F €y L‘é WHEKS 88t ﬁ‘gh‘éﬁ’ iy ‘f‘“é‘“‘r“rﬁ?‘ BRFAYB zed i nto
12 ani ma;'tss %ﬂv"%ﬁﬁt@iﬂ%&dfn@ﬁz zﬁ%@ﬁ%c‘% )AQ: 35@'&-‘&5 of alanine anugotransfemse (ALTL an
wdivator of Hver dysfunction, may be determined by wsing a serant ALT kit (Pointe
Scientific, fre, M1} Liver tissues may be evaluated by immunohistochemistry (BHC)
snabveiy with Sivtus Red statning of collages deposition.
0 studies conducted csserndialiy ax deseribed above, anti-touse TGFHRH mAb
20 MTY significantly reduces collagen deposition by 93% (B<00001) in livers of mice given
1y whereas the control mat 1g( has no offect, Anti-monse TOFRRITmA b MTT protects
fver fromy dystunction by 835 (P16} as measured by plasma level of ALT lnnnee
givan CC1y wherens muiee troated with the contred rat 1gQ bave significantly bigher lovels
of ALT.
These rexelts seggest that antt-TGFRRH anttbody MT1 15 efficacionys in protocting

mice from ngary-induced fibrosis and hver dyvsfimction,

Ia vhvo studies on combination treatment with mAb MT1 and cyclophosphamide,
Cyclophosphamide {CTX}, 2 potent cviotosic agent with the capacity 1 suppiess
3 hematoporctic and myekmd progomtor ceolls, bas been roported 1o have inlibntory offests

on mvaeleid cells (ee, Homeychueh, et el Cancer Res, 6574937301 (20053, EMTe-



may be i.p. adm nistered 40 ng/ kg and- TGFbRI1 mAb, 80 ngy/ kg CXT, or a
conbi nation of both 3 tinmes each week. Mce in control groups may receive
an equal wol2amessfi4sal i ne or normal 1gG sol ution. Tunor PCOIUSR®S/06BF0 be
calculated using the formula [p/6 (W X w2 X w2)], where "W " represents
the |l argest tunor dianeter and "w2" represents the smallest tunor dianeter.
Conbi nation treatnments with anti-nmouse TGFbRII mAb MI' 1land CTX perforned
essentially as described above reduces primary tunor growth by 80%
(P<0.0001) and spontaneous pul nonary meétastasis by 99.99% (PO. 000001) in
EMI6 tunor-bearing mce conpared to nonot herapy with mAb MTI 28%(PO 05) or

CTX 62% (P<0. 0 inhibition of pr L owt h 84%
(PL0. 0001) PG TogEan BUBORe I BT brEI N T or e e ASh B0fhe. syl t
denonstr at e thdnat i@hm\basatd enibafmiac &uhﬁ‘éb node {T%&mepb&miﬂimﬁx nyeloid cells

by anti-TG- nati,o ressive
c%em)t her apb‘B igima‘r‘?“ é\?gg%ﬁ €*e“”§‘?$“éi“§b‘§}*ﬂf"8 ‘“thr’tt“g}l’\‘}ié‘ﬁfﬂ% i Nl Hﬂgr growt h and
nmet ast asi s. qu@z}Ah;M tuthors ARy IhSG]n&sjit@dx,(aﬂﬁﬂm@ﬁlzynatsh}ai wrspeGirkiealid. yx:bmm?sls to the
extracel lul ar TGEbRI . | ess
Chan 100 “ona e W OB vl IR g kY St SEER A A s A Rimhg Mt hifulfof ) ¢ e
bl ocks bi ndixigaafs nlzwmmﬂ'@bl\izs.a' GRRyol &rm:z}iﬂﬁl@@rd@x it io T&?iaRbf salibd h an

| C50 of | ess than [1! s, deter f either

claim1 or of A ArSERab bR B SO TR i BRoSHArS oY 8n w th an
| C50 of | essvlXamyBOhaMwh.wpfbenantilbadyobs dinycianed o2 Thaksss 8x3, t hat
2Eéﬁéﬂtéaé%f%hs%ﬂ“%ﬁg%w”NEGF?)R' 'a DR having. the sequence
SFYYCGEKTYYNPSLKSC (SEQulR isl&l@}‘zcﬁt} with 2GRN TAWRRY s Aevdequeite GPTM RGVI DS
(SEQ 1D Na p;)k"smmi%%u He ds &L.% ch%@mc & uara]ggm@ﬁssgﬁw s*uwzpb !(& Q 'D
{P= G Y and spomtancous pulnonary motastasis by 80 99%, {POUHRIB0TY in EMTE
namor-boaring suce compared o monotherapy with mAb MTT 8% (P005 or OTX
A% (P05} in nhebition of privry tuowe growth and mdl MTT 34% (P<Q.0001)
1% op CTX 96 S (P=0.00001 ) In inhibition of motastasis,

The resuits demonatrate that inhibition of a subset of TGFER-ponitive nvvelowd

colls by anti-TGFPRU antthody i combination with nyveloid coll suppressive

chemotherapy 1s an effective strategy for intervention m tumor growth and nretasiasts,

i



NO 10), a CDRL2 having the sequence DASNRAT (SEQ ID NO 11), and a CDRL3
havi ng the sequence QQRSNWPPT (SEQ ID NO 12); ii) a CDRHlhaving the
sequence VESGYRWERBI4( SEQ | D NO 4), a CDRH2 havi ng the sequarse@9/062450

I 1 YPGDSDTRYSPSFQG (SEQ I D NO 5), a CDRH3 having the sequence HGRGYNGYEG
(SEQ ID NGO 6), a CDRLI having the sequence RASQE SSWLA (SEQ ID NO 13), a
CDRL2 havi ng the sequence AASSLQS (SEQ ID NO 14), and a CDRL3 having the
sequence QQYNSYPWI (SEQ ID NGO 15); or, iii) a CDRH having the sequence
GGSI SSSSY (SEQ ID NO. 7), a CDRH2 havi Ag t he sequence SFYYSG TYYSPSLKS ( SEQ
ID NO 8), a CDRH3 having the sequence GFTM RGALDY (SEQ ID NO 9), a CDRLI
havi ng the sequence RASQSVRSFLA (SEQ | DNO. 16), a CDRL2 havi ng the sequence
DASNRAT (SEQ ID NO 11), and a CDRL3 having the sequence QQRSNWPPT (SEQ I D
NO 12). 5. The antibody of any one of clains 1-4, conprising: i) a HCVR
am no acid seque$¢$z QL QVQESGPG.VKPSETLSLTCTVSGGSI SNSYFSWGW RQP

PGKGLEW GSFYYGEKTYYRPE! KSRATI SI DTSKSQFSLKLS

SVTAADTAVYYCPRGPTM RGU RSWEQESHRWIMES «HSEQ: DN 1o 2b exardh e GWRsafi no aci d

gig‘éﬁﬂfiDAEL.&k%SEﬁEb%ééESE e SRR ‘A"W NWBBTEERBTRVEI K (SEQ 1D

NO 27); ii) a HCVR am no acid sequence:
QVQLVQSGAAVKKPGESLKI SCK ‘ (Al
3. The mutibody of chaim 1 thay blocks binsling of human TOFBL, TGFRZ, or

TORRY to faoman TOFPRI with aw 1050 of less than 1.0 nM s
deterpuned by ELISA.
1% 3 The antibody of either claim | or elaim 2 that inhibits TOFf-buduced
Soad? phosphorviation with an gy of less than M oML
4. The antibody of any one of chans 143, that specifically binds © hansan
TOFERH comprising:
1) & CDRHBYT having the sequence GUSISNSYF (SEQ IR NI 1y«
HY CDRH2 having the sequence SEYYGEKTYYNPSLKS SEQID
NO: 2, a CORHDT having the sequenee GPTMIRGVIDS (SEQ ID
NG 3, a CDRUT having the seguence RASQSVYRSYLA (SEQ 1D
NG H, 2 CDRLR having the sequence DASNRAT (SEQ D NO:
1, and 1 CORLI having the segquence QURENWERPFT {(SEQ 1D
a9 NO: 12y
i) & CDRHI having the sequence GSGYRFTSY (SEQ IDNO: 4). s
CDRH2 having the sequence HYPGDSDTRYSPSFQG (SEQ 1D
N3 5Y, a CRRH3 baving the sequence HORGYNGYEG (SEQ IR
NO: 6y, 2 CORLT having the seguence RASQGISSWLA (REQ 1D
28 NG I3 CORLS haviag the sequence AARSLOS (SEQ ID RO
{4y, and v CORL) having the sequence QUYNSYPWT (SEQ 1D
NOYESY
Y s CORHY having the sequence GGSISSASY (SEQIIYNQ: T &
CORH? having thy sequence SFYYSGITYYSPSLKS (3EQ D
3G NG EY, a CBRHY having the sequence GFTMIRGALDY (SEQGID
NG &), a CDRLY having the seguonce RASQSVRSFLA (SEQID

~



PGKGLEWME | YPGDSDTRYSPSFQGVTI SACGKSI STAYLQ

WESLKASDTAMYYCARHGRGYNGYEGAFDI WGQGTMWVT VSS (SEQ I D NGO 29) and a LCVR am no
aci d seque0Ce10/@BEVT QSPSSL SASVEDRVTI TCRASQGE SSW.AWYQQKPECT/US2009/062450

KAPKSL| YAASSL QSGVPSRFSGSGSGTDFTLTI SSLQPEDFA TYYCQQYNSYPWIFGQGTKVEI K ( SEQ | D
NGO 31); or iii) a HCVR am no acid sequence:

QL QLQESGPALVKPSETLSLTCTVSGGSI SSSSYSWGW RQP

PGKGLEW GSFYYSG TYYSPSLKSRI | | SEDTSKNQFSLKLSS

VTAADTAVYYCASGFTM RGALDYWGQGTLVTVSS (SEQ I D NO 33), and a LCVR anmino acid
sequence: El VLTQSPATLSLSPGERATL SCRASQSVRSFLAWQQKPGQ

APRLLI YDASNRATG PARFSGSGSGTDFTL T|.SSLEPEDFAY. YYCOORSNWPPTEGQGTKVETK( SEQ
IDNO. 35). 6. The anti bodﬁc/é[gﬁlz'“}cﬁéﬁ%lig}m‘é%? r@rﬁ%»; 5 %g&ﬁ}%ﬁg\(ﬁ of SEQ

ID NO 37 and a |ight chaithy, afd SERLDNG: 18%qich)e @OREaWYPThainiinf SEQ I D
NO 4 1 and a |ight chainN?{\ SEQ ID NO 43; or iii) a heavy chain of SEQ ID
NGO 45 and a light chain of"S ID NO 47. 7. The antibody of claimb5,
conprising: i) asHCVRIamhsiatae! thySeguences -4, comprising:

L LR A A

SVTAADTAVYYCPRGPTM RGVI DSWEQGTEMTNGS. W(ESEQTLE NI VRBFSEREY FSWEWIROP
PORGLEWIGSFY YOGEKTYYNPSLKSRATISIDTSKSQFSLELS
SVTAADTAVYYCPRGPTMIRGVIDSWEOGTLVTVES (SEQ
IDRG ) and

10 a LOVR anuno acid sequenes
EIVETQSPATLALSPGERATLSCRASQOVREY LAWY QQKPG
QAPRLLEIVDASNRATGIPARFSGSGRGTINTLTISSLEPEDFA
VYYCQORINWEPTRGQGTRVEIK (SEQ HY N 27y

H) 3 HOVR momno acud segaonee:

13 QVOLVQSGAAVEKPGESLRISCRGSGYRFTSYWIGWVYROM

PORGLEWMGHYPGDSDTRYSPSFQGOQVTISAGRSISTAYLY

WHESLKASDTAMYYCARHGROGYNGYEGAFDIWGQGTMYYT

VS5 (SEQ ID NG 2 and

a LUVR amine acid scquonec:

PHOMTOSPSSLSASVODRVTITCRASHSSWELAWYQQRPE

KAPKSLIVAASSLOSGVPSRISGSGSGTDRTLTISSLOPEDFA

TYYCQOYNSYFWIFGOGTRVEIK (SEQ D NQ: 3y or

i

#1) s HOVR amine acid sequencer
QLOLOESGPGLVEKPSETLELTUTYSGOSISESSYSWEWIRQP
2% POGRGLEWIGSFYYSGITYYSPSLRSREISEDTSKNOQFSLKLSS
VTAADTAVYYUASGFITMIRGALDYWGOGTLVTVARS (SEQ
NG 33}, and

-/

a LOVR wnine acid sequonce:

EIVLTQSPATLSLAPOGERATLSCRASOSVRSFLAWY QUK PGQ
20 APRLLIVDASNRATGIPARFSGAGSGTDFTLYISSLEPEDFAY

¥YCOHRENWPPTFGOOTRKVEIK(SED I NG 35)

&, The anubody of claim §, comprisugy



ii) a LCVR am no acid sequence: EIVLTQSPATLSLSPGERATLSCRASQSVRSYLAWYQKPG
QAPRLLI YDASNRATA PARFSGSGSGIDFTLTI SSLEPEDFA VYYCQORSNWPPTFGQGTKVEI K ( SEQ | D
NO 27). WO 20tvsasii body of claim 7 conprising two heavyCThsemw/065456EQ | D
NO 37 and two light chains of SEQ ID NO 39. . A human TGFbRI I - bi ndi ng
fragment of the antibody of any of clainms 1-8. 10. An isolated anti body or
a functional fragnent thereof, wherein said anti body conpetes for binding
to the extracellular domain of TGFbRII in a conpetition ELISA assay with a
conpeting antibody according to any onéof clains 4 to 9, wherein said
conpeting anti body bi nds TGFbRII with a KD of |ess than 100 pM at room

tenperature (20-25C) he i leﬂ rel n said
anti body bl ocks bi ndl‘ﬁg of h‘iJFTé W’%Fﬁ?* 8{1%‘ ﬂdgﬁf”g{g%ﬁg@gg“ﬁ%ﬁ) TGFbRI |
with an 1C50 of |less thani¢. 0 nM as determ ned by ELISA 12. A

phar maceuti cal conposition corrp tibo ) ny one of
Cla e 111 and a phaPrmeakerearigoaaeEh 8B LPRkh Rl bR TR NP

exci pient.13. A product cehtai ni ng an anti body or fragnent as cI a| med in
any one of claims 1- 1.1 and an addltl anti e r eat ment
i n conbi nation for si HUI t AREBHS L R AT {}ﬂ% Qwé‘ ue‘ﬁ I““gggit?aﬂkﬁ)ter apy. 14.
An anti body or fragnent oﬁﬁany one of clainms 1-1 1 for use as a nedi canent.

15. An anti body or frﬁ}g ﬁ‘ a}%,’ e of.clainms 1-11 for use in the
treatment of cancer o ﬁ‘éhi‘lﬁ dy B FPBgment as claimed in claim 15

wherei n the cancer i s)breast(VH ungo ofid pasekeatic. 17. An anti body or
fragment as claimed in cl g BA8L o8 N8R EDrER 805415 KRIESH RO
10 PORGLEWIGSFYYGEKTY Y NPSLKSRATISIDTSKROFSLKLS
SYTAADTAVYYCPROPTIMIRGVIDOWGQOTLVTVES (REQ
NG 28 and

i) a LOVR wmine acid sequence:
EIWLTOSPATLSLSPGERATLSCRASOSVREY LAWY QOKPG
H QAPRLLIYDASNRATOIPARFRGSGSGTDFTLTISSLEPEDFA

VY YCQOQRSNWPRFTHFGQOTRVEIR (SEQ 1D NG 27

[

The anttbody of clatm 7 comprising two heavy chang of SEQ D NG 37
and o Hght chans of SEGQ D NGO 39
9, A an TOFRRI-bindmg fragment of the annbody of any of olaims -8

An solated antibody or 3 fmetional fragment thereof| wherein sand

o
et
Pasess
o

anttbody competes for binding to the extracellalar domain of TGFPRIT m a
competition ELISA asssuy with a competing antibody according to any ong
of laims 4 fo 9, wherein said conpanng antibody binds TGFERH with a
Ky of fess than 106 pM at roow tomperature (20-389C),

t1. The isolated antibody of clatm 10, wherein said antibody blocks binding of
bhuman TGEPL, TOGFR2, or TGERS o banwn TGEFERH with an gy of tess
than LM s determined by ELISAL

12, & phamvaceutical covnposition comprising an atibody or fragmoent of any

one of claims 1-11 and a pharmaceutivally avcoptable carrier, diluent, or

30 oxeipiont.



18. The anti body of
cycl ophospham de.
WO 2010/053814

15,
1o,

10 1
iR

claim17, wherein the anti-cancer agent is

PCT/US2009/062450

2
(o]

A product condaining an anttbady or Fagment, as claimed i any one of
clainms 1-11, and an additonad amit-cancor agent for treatmeant in
combination for semuliansous, separate or sequential tae i therapy,

An gotibocly or fragment of any ongod claios 11 foruseasa
medicament.

An antgbody or fagmoent of any one of olatms 111 for use w the treatient
of caneer,

An antibody or fragment as claimed i claim 15 wherein the cancer i3
breast, tang or panereatic,

An antibody or Sagment as chumed i clati 16 together with an anti-
CINCLF agent,

The anttbody of claim 17, whercin the anticaneer agent i3

evolophosphamide.



