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BACKGROUND OF THE I NVENTION .5 : The present invention relates to
sol ubl.e TGF-beta receptor fusion proteins and to their uses in
treating conditions characterized by an overproduct I on of TGF- beta,

i ncl udi ng fibroproliferation
BACKGROUND 10 ~Transformng growth factor- beta (TG~

~ beta) represWsrmﬁ-mlmcmfmpmkWodmmﬁnmmxmmim&hMﬁe are
“rpresent T mamat s TGRS ~heta—t;, —TGF=beta-2-and-TG----bet-a-3.-~-These factors

_.have gl.obal. . eitects on.cell growh and differentiation (Roberts and Sporn

(1990) Handbk. Exp. o Phar.m_ 95: 419- 58£ There is a growi ng body of
evi dence that TG~ beta als ITHE 11 ne process (Wahl et
al. (1989) Inmmnol. Today 10:258-61). In addltlon to stinmulating the
congregatlon of immune cells at. the site._of injury, TG beta al so provides

strong positive The present inventios Jejatextorspluble T QF&RH "E"GH‘PT frsien profatnsi7ad fodheir m et

al_. (1990) - '\&Es l%ﬁnng%bﬁﬂmonlgha;&%zéd‘@%}: overproduction of TGF- beta| fictudfifgt 2@ may be
a promnent. factor in the etiology of fibroproliferative disorders. TG

- beta is knkwppreliferation| ate cells to produce nore proteins, including

col | agen, biglycan. decorin 20 - and fibronectin; and to inhibit enzynes
whi ch degrade these proteins. Thus, TGE- beta can cause fi brous
tissue to accunul ate. For exanpl e, iFAGKEREUND nephropat hy and -human
mesangi g} proliferative gl onerul onephritis, both

fibroproliferatiyve di sorders, ..a.promi nent _.and i nportant_

pat hol ogi cal f ealapsorming srawth Sectnr besa (TGR- eta hrerraseats alfamilit ofipelypaatidess okt al .
(1984) J. ch three are presentllﬁ')fﬁﬁnfnals,?ﬁ:}l’-%lé?l 'Eéf" be{a' XEWTER- bR 3.1 fadthidn

fibrosis IS c aracterized by excess TG+ 25 proliferation of

fi brobl ast s - bave glebd cHewsienceell grrval arasmhffmtniaw Robestsand Smm@y%)rmnﬂécaﬁxq 1990)
Brit. J. Radpplm @&16&@)‘ a'ﬁére iU dRihg b&cﬂ of Qﬁdénbﬂhﬁ TR Berd bisS HREGA S e

'suppress the effects of m ni stering-anti- TG beta

ant i bodys . Semwmceset(wam et 111 8%9) Imgunpl é‘@%yoﬁﬁ =61} In addition to stimuylsing e et
al . ((1992) Kiy gﬁ?&fmh )3 tmrﬂlﬂneéglﬁ aPth Lite o mjury, TGF- beta also v;gé?strong ositive

bi ol ogi cal -eff beta are nedi at éd épsever sSp eC|f|c cel |

surface &edbaclpfomt&wrsconpm#amth@sﬂﬁ@ es8l € 0)&10&%93101 10542-1497). and
type 111 TG bet gEag

T< %ac{obﬁﬁﬁe etjology of ﬁbma\%ﬁﬁmh% hilcaldry, TGF-
|dent|f|edb chemcal ycrossllnlng radio 1odinated TG--beta to cell
surface - ta is kngwmtpstimulaigselisgo pwémumﬁpwmaﬂclu@w@ﬂeg@sssiymnﬁsma| |

TGF-bet ggres m&’lﬁctﬁfe bid tb bt ﬁ%ﬂﬁc@ hich degrade these Pfdtdinst Tiius! ¥OR bkra?Rfl tYPE
Il receptors, although the levels of their expression nmay vary anong

SUBSTI TUTE. Spq;_ug[ﬁl(rﬂglggsugeg accumulate. For example, in diabetic nephropathy and human mesangial
proliferative glomerulonephritis, both fibroproliferative disorders, a prominent and important -
pathological feature is the accumulation of mesangial matrix (Mauer et al. (1984) J. Clin.

Invest, 74: 1143-55). LikeWise postradiation ﬁbrosis is characterized by excess TGF- beta ., -
25 proliferation of fibroblasts and overproduction of connective t1ssue (Canney and Dean (1990)
Brit. J. Radiol. 63: 620-23) ‘Workers in the field have attempted to suppress the effects of TGF- .
_ _beta by admxmstenng anti-TGF-beta antibody. -See Border et al. (1990) Naturc 346:371-74;
; Border et al. ((1992) Kidney Int. 41:566-570). _ _
~~—=- - -The biological-effects-of TGF-beta are mediated by several specific cell surface
30 . proteins, including the so-called type I, type II, and type III TGF-beta receptors. Most of these
| were initially identified by chemically cros_slin_ki_ng radio iodinated TGF-beta to cell surfﬁce
. proteins using the bifunctional reagent DSS. Almost all TGF-beta responsive celi lines express

both the type I and type II receptors, although the levels of their expfession may vary among
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2 . different cell types. Neither type | nor type Il receptor in the

~absence of the other can nedi ate a TGF-beta response, although the
type 1|1 r -alone is capable of . bi ndi ng TGF- be In-
devel op hgﬁ ?oved TGF-beta inhibitors to treat flbroprgﬁT?%?%ngé 5
“disorders, it is inportant to consider that such inhibitors should have a
much | ower nol ecul ar wei ght and higher affinity than anti-TG-- beta
anti bodi es. This conbi nation of features would permt nuch | ower doses
and increase ease of admnistration.- -2-° Moreover, a native protein would
“not cause cross-species reactions: 10 SUMVARY

“OF THE | NVEMT&Ricell types. Nelther tyﬁ@PﬁHr@pB@ﬂ f¥oeploR B tRY A&t of thy Gifiéricail meiadial eCt ed

..ta.novel c?ﬂrrhpom ti.ons and HP epar ati qn of f&?‘ ﬁ%"? suitable for
e hor ap AT e FRBEA Atbaysh 48 ATESoRRVAA 1 coPablf PURGREOR TRt | vo

- disorders. 'In developing TtoveRVITIF bl niibitdts loSrett fibesprailerative/ dRRIERI AaNt DNA

vectors and the 15 preparation thereof, The vectors all ow expreSS| on of

TGF- bet a r éweptast ‘°f°B%si‘d(9ﬁtha‘ such ighibiters shouldihayrapushilower moleciarweightaRd hos t
celI's. 5 higher affinity s RETH-BRA UntioddidsEhid ebvditationof fEandss wedd 9&:&& ﬂ@% bet a

receptof-fusten------ protein that conpetitively inhibits binding

TGF- bet a réewtdewswi mmsé%sa of adminipteatign Mareovit p 8atiyF SETIH wpld &0‘1‘6’sebet a |
Type 'I'I' 1 ecoptQpecies pk@bns,0 @ second protein that 20 is not a TGF-beta Type
Il receptor in which the second protein is a constant region of an

[ rmunogl obulin. Preferred fusion proteins conprise SEQ ID NO 8 or SEQ I D
NO 9. Swmybpq@tmgﬁ%ﬁeta receptor fusion proteins conprising 1
--t0 160 SEQ INN& -8 - and SEQ IN NO 9 linked to a constant region of an
~ i mmunolt obul i n,. Afcardipglyothy greseng Fuyension i dirertes g novel compositions angmethodforit i cal

- conposi tionge @Erabmc brEaREe oPphtiehts hA K Tibrdpkd1R&tal disbRleRbOVe - TGF-beta
receptor fusion protein in a pharnmaceuti cal Igﬁacce pt abl e carrl er, the

fusion - prokhsiipvepipnalsoingiteated & resambinent DI vessorpand mpatheds of sskhersof.
bi ndi ng of 'ﬁg:Vea&ts%ll&\@eﬁ)ressmn of Tf&P- Q%%cbﬁt&qﬂﬁgﬁg{mm in bacterial R meRRARHLNTENT

Is a use of a TGF-beta antagonist that is a T eta receptor -fusi on
‘protein con&ﬂsﬁ‘?}’hg the sequence of amno acids of SEQ ID NOS: 8 or 9 for

the 15 prepar@dd ébodiimedt orRidlisdABdH is BQFSOIL@N‘@GFJB%H&:@ptbl@dﬁbﬁ%@fem-ﬁﬁﬁ beta in
an individual in er eof

Anot her ~ entSts¥RPREHely; ighibits pindingrof TCT et THF Rpip s356R1P Preferrbly. fhis proteinds pet a

rNgg e pé or f UBGR.Bet TS fecspRdilinksii 158 sdcbifti O R nof a POFBRa TGpeiS rRéprsttif) | D
or

- which the second protein is a constant region of an immunoglobulin. Other preferred proteins
" “contain the novel amino acid sequences 6f SEQ ID NOS: 11 and 13 which encompass the |
20 -fegion of the fusion on either side of the TGF-beta receptor/imnmnoglobulin junction.
) ko}ate_d polynucieotides are also embodied herein, encoding, on expression, for an TGF-
- beta Type II receptor linked to a second protein that is not a TGF-beta Type II receptor. The
ﬁtgferréd polynucleotides are selected from the group consisting of: (a) SEQ ID NOS.: 1, 2, 3, 4,
10 and 12; (b) polynucleotides that hybridize to these sequences under standérd hybridization
25 conditions and that encodes a protein having the TGF-beta inhibitory aétivity of a TGF-beta Type
I receptor fusion protein; and (c) polynucleotides that code on expression for a protein encoded
by any of the foregoing polynucleotide sequences. '
Pharmiaceutical compositions of the invention are exemplified by a TGF-beta receptor
fusion protein in a pharmaceutically acceptable carrier, the fusion protein in an amount
30 sufficient to competitively inhibit binding of TGF-beta to a TGF-beta ligand.
'~ Methods of the invention include a method for producing a TGF-beta receptor fusion
protein, comprising culturing a host cell containing a vector of the mventxon, allowmg said cell to _

express the fuslon protem, isolating and purifying the fusion protein.

This Sheet Has Been Rerlaced - THIS SHEET HAS BEEN
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9 for the preparation of a medicament for |owering the |evels of TGF-beta

in‘an 5 individual having arthritis. ‘I'n one enbodi nent, the
i nvent i oRyBlogMsgdgs a use of a TGF-beta Type I recept QcTiusgs/ms-protel n
havi ng an am no acid sequence shown SEQ ID NOS: 8 or 9 for the

preparation of a medi cament for reducing the activity of TG--beta in said-
I ndi vi dual having a nedical condition associated with TG+ beta

over production. 10 In yet anot her gnbodi ment, the use of the present
i nvention provides for TG-- "~ beta receptor . fu5|on protein

adm ni stration by intravenous, intraocular, intraarticular,

‘transder nal  and Sve embpdiment fotrethad forlowening theleraitfEAE-beie in Fngiyidud mhich - .

~invention, %@mgﬁlses ad%sésﬁfm&mﬁmﬁ&al f SEOvE bk B 4 PGRHEL BhtddRlsEMadi® -

patlents Wi t | agen vascul ar di sorders, such as systemc scl erosi s,
pol ynyosi tis,a -bstaygeaptas fusiRapratein Ryropsising she sequends of siinoeaids of SERQIED NOS: 8,
eryt hemat osug § ‘I'n yet another enbodi ment of the present

i nvention,. thé %%59 bet a recept or .- fusion protein is admnistered to

patientsSw th wi tAnother ¢rahediment is a methed Fordersaripg the levelsiof rISE-keta ingn individuaher
enmbodi nent ; t aggl dto
pat ients wt hlad'l %%ﬁ.[ri?? @“éhhr o) gg{s] ﬁﬂﬁ}s&ﬂngﬁqgﬁggﬁird |§ztd|msl Ef%r oli gﬁﬁa? | \%e 20
vi t r eor et i nopEGEHbeta mmommhmfréiFebcmmﬂor fugion protein comprising fhe ssquefide of arinter
enbodi nent, t bst r t invention provides for treating
a wound in anaralﬁngpéﬂg tsoé]gvgll%ﬁggerproductlon of ‘connective tissue
f or mati on which ils omnhvﬁmeedthmnmnmrmgmeaa mthO(bforT@m@nmdlﬁm feeahod
pr-ovi-des '
recept or % usi o‘trlc{i)"{f'jﬂr‘gots.1 g%lﬁﬁ ?%6&%% gg fIt|~1 Uﬁ% %’rre gténet Og-gga:r%dgﬁ{t@(t)hre
activity of Ti@rntset.cordligr lohd aimigiswatihnaf a smfﬁcltmmmhmn of solubleFiGbdietrenecsptot he
e o o Sed AEIHR 1R 63 ol BEE LA iohlo Mk AHETG bicck scd G a1 0N
and wounds i nvol € peri oneu e overpro uCtT on 0

connect.i ve tl'E@Erebelfa@Ftlmlerﬂlemsilmbm naI dheS| ons. In a further
enbodt ment - HSp smonerBERERANES hBohle GOBIRR! hkhub SA.BF FBERAS Whi ch
are avoi ded indrude scars, I nC scar I nvol ves
rest enosks of retsiptos fisivs pedin admpipigtritipp by immmp@. intraoculag. dntragrticalay trawsderimdb |
WO 98/ 48024
PCT/ US98/ 07587
| n anot her enbfusiompootein is hdministeeedité patieps with deliagen vasauleg disorideqs s sucteastsysigmic
postradi ation to
fndergo rad aFlm pelym RS Bethel defflamiis, o WBHIPLBS Hndiiil 0
adm ni-st er ed | n alnyammht:r@Lbbﬂmmenﬂtthetpnespnmmonmheﬁ‘ﬁFobmnempmrof fibrous

tissue form in is adrfxmlstered to p%u%nt's?: 1}1%18%&%98&&%@ ﬁﬂm‘:&% sbekb o he

f oregoi ng gener ?p escription and
further embodlment the TGF- beta receptor fusion protein is administered to patients with

diabetic _ _
nephropathy, glomerulonephritis, proliferative vitreoretinopathy, and rhenmatoid arthritis.

(@~

d enteral methods. In another embodiment of the present invention, the TGF- beta l{eceptor

_ In still another embodiment, the method of the present invention provides for treatinga =~
25 wound in an individual to avoid overprbduction of connective tissue formation which is
associated with upregulation of TGE- beta. The method provides for administration of a
sufficient amount of TGE- beta’ receptor fusion protein to the individual to reduce the amount -
or a;:tivity of TGF- beta in the individual, In further embodiments, the types of wounds include
surgical incisions, trauma-induced lacerations and wounds involving the peritoneum for whlch
30 the overproductxon of connective tissue formation is abdominal adhesions. In a further
embodiment, the overptoductxon of connective tissue formations which are avoided include
scars, including those where the scar involves restenosis of blood vessels, and

hypertrophic scars, and keloids.
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détailed'description are exenpl ary and explanatory and are intended to
provi de further - explanation of the invention-as-¢lai-med.--The -

acconpan Wings are included to provide a furtg andlng
of the |§%§%@g%ﬁ and are incorporated in and constitute a gﬁyﬂ%ﬂﬁ%

specification, illustrate several enbodinents of the invention, and
together with the description serve to explain the prlnC|pIes of the
i nvention. LI ST OF THE SEQUENCES 15 SEQID NO 1 '
Nucl eoti de Sequence of the Rabbit TGF[er&-Ri|: Expr essi on

Vector 20 1 GAATTCGAGC TTGCATGCCT. GCAGGTGGI’T ACATAACTTA ..
CGGTAAATGG - In anothédr enfbbdikeke T Snvdritid ook é entigGAobtr4didtion
TCAATAATGA .. 101 CGTATGTTC CATAGTAACG TA TTCCATTG
ACGTCAATGG 2fjbrosis in amdmg%%%ﬁ@@&@%ﬁ‘ 1§ Rpdersp Aadighiop REATCE
AAGTGTATCA  fusion protein is aaﬂihxsmmﬁﬁmémﬁﬁ%vﬂ' o'ﬁGA(ﬁBEEEAAA
TGGCCOGCCT ™ 30 251 GGCATTATGC CCAGTACATG ACCTTATGGG ACTTTCCTAC
TTGGCAGTAC  tissue formation. 301 ATCTACGTAT  TAGTCATCGC TATTACCATG GTGATGCGGT
TTTGGCAGTA 351 CATCAATGGG CGTGGATAGC GGTTTGACTC ACGGGGATTT
CCAAGTCTCC 35 ~ ACCCCATTGA CGTCAAT% TTgTTT %
TCAACCH;A C Iti IS to be mrsm&bm*e AGT

- TGGECCGGTAG ﬂQalled descnﬁ@o'h g&?‘e & hre AR A8 TaREET TTA
'GTGAACCGTC 51 AGAT T CSACGCTGTT TGACCTCCA
TAGAAGACAC  explanation of theee‘fn“@c%@hm ers&m \RE e Cipd
TCGAGGAACT  4qurther understandm@&flhe @AMM%@ NG Tnd¥hOAGES part GREHTTTTGT
CTTTTATTTC GGIG GTG:%%A CTGCT
CCTCAGTGRA  spreification, ﬂl?s;@tc WWMWAG@W if@??@
TGCTCTAAAA _

serve to explain the principles of the invention.

LIST OF THE SEQUENCES

15

SEQIDNO: 1 RNucleotide Seguence of the Rabbit TGFARII:Fe

Expresasion Vector

20 1 GAATTCGAGC TTGCATGCCT GCAGGTCGTT ACATAACTTA CGGTAAATGG

30

35

40

45

50

51
102
151
201
251

301

351
401

451

‘501
551
601
651
701
751

CCCGCCTGGT
CGTATGTTCC

' GTGGAGTATT

TATGCCAAGT
GGCATTATGC
ATCTACGTAT
CATCAATGGG
ACCCCATTGA
TTTCCAAAAT
GCGTGTACGE
AGATCGCCTG
CGGGACCGAT
GAAARACCAG
AGGTCCCGGA
TGTTGCCTTT

TGACCGCCCA

CATAGTAACG
TACGGTAAAC
ACGCCCCCTA

CCAGTACATG

TAGTCATCGC

CGTGGATAGC
CGTCAATGGG
GTCGTAACAA
TGGGAGGTCT

_GAGACGCCAT

CCAGCCTCCG
ARAGTTAACT
TCCGGTGETE
ACTTCTAGGC

ACGACCCCCG

CCAATAGGGA
TGCCCACTTG
TTGACGTCAA
ACCTTATGGG
TATTACCATG
GGTTTGACTC
AGTTTGTTTT
CTCCGCCCCA
ATATAAGCAG

"CCACGCTGTT

GACTCTAGAG
GGTAAGTTTA
GTGCAAATCA

CTGTACGGAA

CCCATTGACG

TCAATEATGA

CTTTCCATTG
GCAGTACATC
TGACGGTAAA
ACTTTCCTAC

GTGATGCGGT

'ACGGGGATTT

GGCACCAAAA

TTGACGCAAA

AécwéééTéA
TGACCTCCA
GATCCGGTAC
GTCTTTTTGCT
AAGAACTGCT

GTGTTACTTC
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ACGTCAATGG

AAGTGTATCA
TGGCCCGTCT
TTGGCAGTAC
TTTGGCAGTA

CCAAGTCTCC

TCAACGGGAC |

TGGECGGTAG
GTGAACCGTC

_TAGAAGACAC

TCGAGGAACT
CTTTTATTTC

CCTCAGTGGA

TGCTCTAAAA



e
WO 98/ 48024 PCT/ US98/ 07587
801 GCTGCGGAAT TGTACCCGCG GCCGCTCTGC CATGC—ZGTGGGCTGCTCC 851

GCAC CTCGTCCTGT GGACGCGCAT CGCCAGCACG 5 1
.ATCCCGC% WIZAGAA GTCGGTTAAT AACGACATGA TGGTCACGGA PCT’US”’%%?
CAACAATGGC GOCGTCAAGT TCCCACAACT GTGCAAGTTT TGOGATGTGC 10 1001
GATCTTCCAC CTGTGACAAC CAGAAGTCCT GCATGAGCAA CTGCAGCATC - 1051 ACGTCCATCT
GTGAGAAGGC ACACGAAGTC TGOGTGGCCG TCTGGAGGAA 1101 GAACGATGAA

AACATAACCC TGGAGACTGI GTGICACGAC CCCAAGCPEG 15 1151 CCT ACCATGG
ATTCCTTCTG GAAGATTCTG CCTCTCCAAA--GIGTATGATG: - - = 1201 AAAGAAAAGA

e e o

GGTCGACAAA ACT %@A%EG&E@&%EWTGT GGACGCGCAT. RBECACBAAET CCT GG
GGGGACCSTC AGICTTCCTC TTCCCCCCAA - AACCCAAGGA 1401 CACCCTCATG.
ATCTCCCGGA M@ﬁﬁcﬁ@ﬁ?@%@mﬁm AACGACATG&E@E“”‘F@@CCACGA '
*"AGACCCTGAG GTCAAGT TGA cARTEdCT Akdae i aACntdatincmd BrecarctiP QhccLa¥ped GCATA
ATGCCAAGAC AAAGCCGCGG GAGGAGCAGT ACAACAGCAC 1551 GTACCGTGIG
GTCAGCAPCC TCAGET (R CETIQACAETSTCAGRACCTASRAPESCT GCATGAGCAY SRGCAGEAMRAGGAGTA .
CAAGTGCAAG GT ClEeAA A AN A RSECRORA R S RD TGCGTEACCG Tl:@ééAGG%GAAAACCA
TCTCCAAAGC CAAAGGGCAG CCCCGAGAAC CACAGGTGTA CACCCTGCCC
CCATCCCGGG ATGHOET @@CGA?@MW@MTGMGTGTCACG&Q FECNE%FGE@CT GGT -

CAAAGGCPTC TAT, ﬁ@% %%%m corerccand SbTaRGFRAAT OG0
AGCCGGAGAA CAA CAAG ACCA 1851 CITCCGACGEC

TCCTTCTTCC TCTHRIAGCCRRGAEAAGACERITE TEHGASGHEBCAT A TTCATGTGTT CRYEQAGCAIST GGCAGCA

“GGCEAAGHTC TTC”%B“TGEZg§§%§B5“X$§£kﬁ}%¥3§ﬁﬁ£ﬁﬁ%Tc TGAGGAATAC ACCACCAGCA -

1301 GTCCGGATCT GGTCGACAAA ACTCACACAT GCCCACCGTG CCCAGCACCT

| 1351 GAACTCCTGG GGGEACCGTC AGTCTTCOTC TTCCCCCCAA  AACCCAAGGA
.25 1401 CACCCTCATG ATCTCCCGGA CCCCTGAGGT CACATGCGTG GTGGTGGACG
1451 TGAGCCACGA AGACCCTGAG GTCAAGTTCA ACTGGTACGT GGACGGCGTG
30 1501 GAGGTGCATA ATGCCAAGAC AAAGCCGCGG GAGGAGCAGT ACAACAGCAC
1551 GTACCGTGTG GTCAGCGTCC TCACCGTCCT GCACCAGGAC TGGCTGAATG

1601 GCAAGGAGTA CAAGTGCAAG GTCTCCAACA AAGCCCTCCC AGCCCCCATC

. 1651 . GAGAAAACCA TCTCCAAAGC. CABAGGGCAG. CCCCGAGAAC CACAGGTGTA
1701 CACCCTGCCC CCATCCCGGG ATGAGCTGAC CRAGAACCAG GTCAGCCTGA

40 | 1751 CCTGCCTGGT CAAAGGCTTC TATCCCAGCG ACATCGCCGT GGAGTGGGAG
1801 AGCAATGGGC AGCCGGAGAA CAACTACAAG ACCACGCCTC CCGTGTTGGA

1851 CTCCGACGGC TCCTTCTTCC TCTACAGCAA GCTCACCGTG GACAAGAGCA

45 1901 GGTGGCAGCA GGGGAACGTC TTCTCATGCT CCGTGATGCA TGAGGCTCTG
1951 CACAACCACT ACACGCAGAA GAGCCTCTCC CTGTCTCCGG GTAAATGAGT
50 2001 GCggecgcGT CGACCGTGAC CCCTGCGCCE CGCGRACTCC TGCCCCGAGG
2051 GTCCGGAch-Gccccascmcjccgccqgwrc-CCATATTTAT TCGGACCCCA

ss 2101 AGCATCGCCC CAATAAAGAC CAGCAAGCAA.CCGGCTGGGG TGTCCGTGCG
- 2151 IETTAGEGEE CCCGTGGEAC CTCCCTTGCC GICTCTCCTC GCGCACGRCC
2201 - CGGETCCRCC CTGTAGCGCT CGCTGTCTCT CCCCTGCCTG AAGCGCCCCA
60 2251 CCACCGTCTT TCAGGCCCCG GACTTGGTGC CGGGTCCAGG CGTAAAGGAG

2301 CAGGTGACTC TGCGCAGCAC TCGCTTTATT TCGCCAGAGT CGCGGGGCGT
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1951 CACAACCACT ACACGCAGAA GAGCCTCTCC CTGICTCCGG GIAAATGAGT 50 ZOOi

AACTCTTGCT

SUBSTITUTE SHEET (RULE'26) S

ccgcGl CGA .
?g g CCGTGAC CCCTGOGCCG' CGOGGACTCC TGCCOCGAGG 2051
c CCGGACGC GOCCCAGCTC GOGCCOCTTC CCATATTTAT TOGGACCCCA 01
GCAT AAAGAC CAGCAAGCAA CCGGCTGGGG TGTCOGTGOG 5BCTUSYS!
TGTTAGGEEG 5 Y151
| CCCGTGGGAC CTCCCTTGCC GTCTCTCCTC GOGCACGGCC 2201
CGGGTCOGCC CTGTAGOGCT CGCTGTCTCT COCCTGCCTG AAGOGOCCCA 60 2251
CCACCGTCTT . TCAGGCCOOG GACTTGGTGC CGGGTCCAGG CGT.
CAGGTGACT AAAGEAG 2301
C TGOGCAGCAC TOGCTTTATT TOGCCAGAGT CGOGGEGOGT WO
_PCT/ US98/ 07587 T 235198/ 48024
— CCAGAAGGEG. CO%ET W@@m TCCCGCCCCT. 2401
- TGCCTGOGCG GA CGACTCCCAG GCOGCTGCTC CT 2451
——CECCTCEOEG  ACANECABRTCTERST FAGCIECTaGSERTEERA et %ﬁmcwﬁ
CTOOOCTELC (A oA G ERRETHCr CATERIETERE C6! Sont
GTAGGUTC COBaoH i A o eonoconseh 2551
COeT CTC CTCTTT A% 2601
& CTCTT TChSSCCECI-aSTORY CAFIGCEEGaeTREFTECr CGCTEGE ,orq
TOCCCTCT CTCCGAGECC, ]
 CACGGTOCTC COBSRbaREEe % Sekc %@&6&-}5@& crbFTTCcee 2701
eecoe CGCCGGEG CTCCTCTTCG
TCGTTCRETG CAGEST CROEASECEAeBREGATT CRECTRITE CCTTCCGCGE 2751
‘CTCGGEOCCGG GBOGCAGGOG GOGCT 2801
TA %@%%m 2E:AGGETCA 2851
GGCTGCAA GACKBAGHEE-EET CCA CCTTCCOO0C
15 2701 CACGGTCCTC CCGGACGGCC TCTCCGGTGE CCTCGCCGGG CTCCTCTTCG
2751 TCGTTCTCTG CAGCCTCCCG ACTCCCGGGA ATCTTGGGTC TGACCTCTGC
. 2301 CTCGGCCCGG_GGCGCAGGCG_GCGCTGATGG AGGCGCCTGG GCCTCGAACT
20 S . -
: 2851 TAGGCTGCAR GACAGAGTGG GGTCCTGGEGG TAAGCGCCCA CCTTCCCCCC
2901 GGCCCGGGCT CCTTCTTTCC TTGGGGATGA AGGTCCCAAT GCCCGCGGTC
25 2951 AGTGGAAGGA AGCTCTTACC AGGGGCGACG ATGGCTCCCT CGGGGCTGAG
3001 CTTGGCGGGA CCCAGGGCTC GGGCACACGT GCTTGGAGTG CTGCCTCCGC
. 3051 AGGGACGGCG TCTGCAGCGA CAGGGTCGGG ACCCGAGTCA GCTGGGCCGA
30 ' .
3101 GGCACGGTCC ACACTGTCCA TCCCTCCCTC ACCCCTAGAG CCCCCCTCCC
© 3151 TGGACAGTTG GAGTGGGGCT CCCCCGGTAC GGCTGAGACT AAGGATGCCC
35 _ 3201 CCGAGCCGTG GGAAGGGACT CCGGGACTCC GCTGCCGCGG CGCCCCTTCT
3251 . CCGAACCTCG CTCTTTCAAT'TGGTCATTCT TCCCCCCGAC CACGGGCTGT
3301 AGGAGGCCCC TAGCAAGGGA GGGGTCGCAG GAGTGCCCCC GGGGGGCGCT
40 '
3351 CACGAGCTGA GCGGTCCCCA GAGAGGGCGC AGGGGAAAGG CGGCAGAACG
3401 CTACGAGGCA GGAGGGGTTG CACAAGGTTC ATCCGGAAGC CAGAACCTAC
45 3451. TCGCGGCGAG GGGAATGGGC CCCGCAAAAG.GTCCACACCG GGTGAGAGGG
3501 GCGCGCAAGG CCCGTCActt aaGGGACﬁTA TGACGTGAGC TCAGATCTTT
50 3551 . GTGAAGGAAC CTTACTTCTG TGGTGTGACA TAATTGGACA AACTACCTAC
3601' AGAGATTTAA AGCTCTAAGG TAAATATAAA ATTTTTAAGT GTATAATGTG
3651 PTAAACTACT GATTCTAATT GTTTGTGTAT TPTAGATTCC AACCTATGGA
- ...55 3701 ACTGATGAAT GGGAGCAGTG GTGGAATGCC TTTAATGAGG AAAACCTGTT
3751 TTGCTCAGRA GAAATGCCAT CTAGTGATGA TGAGGCTACT GCTGACTCTC
€0 3801 AACATTCTAC TCCTCCAAAR AAGAAGAGAA AGGTAGAAGA CCCCAAGGAC
3851 TTTCCTTCAG AATTGCTAAG TTTTTITGAGT CATGCTGTGT TTAGTAATAG
3901 TGCTTTGCTA TTTACACCAC AAAGGAAAAA GCTGCACTGC i



2901 - GECCCGEECT CCTTCTTTCC TTGGGGATGA AGGTCCCAA GCCCGCGG” I | '
T
AGTGGAAGGA AGCTCTTACC AGGGGCGACG ATGGCTCCCT CGGGGCTGAG ©

CTTGECGEGA CCCAGEECTC GGGCACACGT GCTTGGAGIG CTGCCT

TTG CCEC
AGGGACCHOESMBRACAGOGA CAGGGTCGGG ACCCGAGTCA GCTGGGCCGA
GGCACGGTCC ACACTGTCCA TCCCTCCCTC ACCCCTAGAG CCCCCCTCCC
TGGACAGITG GAGIGGGECT CCCCCGGTAC GGCTGAGACT AAGGATGCCC

CCGAGCCGTG GGAAGGGACT. CCGGGACTCC GCT

‘CCGAACCTCG CTCTTTCAAT TGGTCATTCT T

CooooctaC

CGCCCCTTCT
C CACGEECTGT

 AGGAGGCCCC. TAGCAAGGGA GGGGTCGCAG GAGTGCCCCC GGGGGGOGCT

CACGAGCTGA .GCGGFCCCCA GA eeeae
CTACGAGGCA GGAGEHGFRE

- “TCGCGGCGAG GO CGazka
GCGCGCANGG CCCGICAct t aaGGGACATA

GTGAAGGAAC CTWT@FGG

AGAGATTTAA Aﬁﬁ
TTAAACTACT (A

ACTGATGAAT GCENGLIAG
 TTGCTCAGAA

AACATTCTAC T

T

A AT AT

A?Eﬁ%ﬁ%mwm

Aﬂ&b&ém%ﬁﬁiTiﬂé@AﬁﬂhTSTﬂﬁ#QﬁTGﬂK§

AATT GITT

AAGAAGAGAA AGGTAGAAGA

GIGTAT TTTAGATT% %

TEWTW

TTTCCTTCAG AATTLXITARTICTTGITRT &RAEIET
AACTCTTISCT TCCTITGCE A LI TAGARRAACHAMNEA I TERATRODS

PCT/ US98/ 07587

20
- 25
0
?5
40
45
50

35

4351
4401
4451

4501

4551

4601

4651
4701
4751

4801

4851

4901

4951

5001

- 5051

5101
5151
5201

£
5251
5301~

5351
5401
5451

GTGGTTTGTC
GCCGGACGCA
CGCCTATATC

GGCTCATGAG

- GGGGGACTGT

. GETGCTCAAC

CGCATAAGGG
AATTAAAARA
CTGTTGACAT
AAGGGACTTC
ARACCCCTAC
CACAGAGGGT
GAGGTTAGGG
GATAAGATAC
AAAAATGCTT
ATTATAAGCT
GTTTCAGGTT
TCTACAAATG
TCAAATATTC
AATTTTTGAG
AAGAAAAAAC
TTACAGAATA

TTMGTGGTGT

CAAACTCATC
TCGTGGCCGG
GCCGACATCA
CGCTTGTTTC
TGGGCGCCAT
GGCCTCAACC
AGAGCGTCGA
AAAGGGCCCT
TTGTGEGECTE
CCAGATATTT
CCAATTTCCT
GGATGGGCAG
TTTATGAGGA
ATTGATGAGT
TATTTGTGAA
GCAATAAAéA
CAGGGGGAGG
TGGTATGGCT
CTTATTAACC
CATAGTTATT
AGTATGTTAT
TTTTTCCATA

AAATAGCAAA

AATGTATC”T
CATCACCGGC
CCGATGGGGA

GGCGTGGGTA

"CTCCTTGCAT

TACTACTGGG
GACTCCATCT
TGTGCAAAGC
DTTACCAACA
TAAAATTACC
TTTTGTTAAG
CCTATGATTG
CACAGAGGAG
TTGGACAAAC
ATTTGTGATG
AGTfAACAAC
TGTGGGAGET
GATTATGATC
céTwmACAAA
AATAGCAGAC
GATTATAACT
ATTTTCTTCT

GCAAGCAAGA

i AT

ATCATGTCTG

‘GCCACAGGTG

AGATCGGGCT

TGGTGGCAGG
GCACCATTCC
CTGCTTCCTA
CAAAAATAAA
TGACAGCTTG
CTTCTGGAAC
CTTAGAAAGC
TGACCTAATT
GAATGTCCTC
CTTCCTGGGG
CACAACTAGA
CTATTGCTTT
AACAATTGCA
TTTTTAAAGC
TCTAGTCAAG
TTAAAAAGCT
ACTCTATGCC
GTTATGCCTA
ATAGCAGTGC

GTTCTATTAC

- SUBSTITUTE SHEET (RULE 26)

3001
PCT/US98/0753051
30 3101
. 3151
35. 3201
3251
3301
40 3351
ABGTAGGCAT 3401 T
45 . .3451
ACAGGCATAG ~orog
TPTAGCTTTT 3551
50 ' - 3601
TGCCTTGACT 3551
crr&@@rrran 3701
: ‘3751 .
GAATGCAATT 3801
anaRfancean 3851
3901

2951

CATTCTAGTT\WD 98/ 48024

GATCCTCTAC
CGGTTGCTGG

CGCCACTTCG

CCCCGTGGCC

TTGCGGCGGC
ATGCAGGAGT
ATAAAATAAA
TATGTTTCTG
ACAGCAGTGG
GGTCTGTGAA

AACAGGAGGA

TCAAGTAGAG

ATCCAGACAT
ATGCAGTGAA
ATTTGTAACC
TTCATTTTAT
AAGTAAAACC
GCACTATACA
AARGGTACAC
TGTGTGGAGT
CTTATAAAGG
AGCTTTTTCC

TAAACACAGC



L 7- 3951 TATACAAGAA AATTATGGAA AAATATTCTG TAACCTTTAT AAGTAGGCAT
4001 AACAGTTATA ATCATAACAT ACTGITTTTT CTTACTCCAC ACAGGCATAG 5 -
AGTGTCTGCT ATTAATAACT ATGCTCAAAA ATTGTGTACC TTTAGCTTTT -
TAATTTGTRR % TAAT AAGGAATATT TGATGTATAG TGCCTTGACT 16"3‘""’598’2?81
 AGAGATCATA ATCAGCCATA CCACATTTGT AGAGGTTTTA CTTGCTTTAA 4201
AAAACCTCCC ACACCTCCCC CTGAACCTGA AACATAAAAT GAATGCAATT 4251
GTTGTTGTTA ACTTGTTTAT TGCAGCTTAT AATGGTTACA AATAAAGCAA 15 4301
TAGCATCACA AATTTCACAA ATAAAGCATT TTTTTCASTG CATTCTAGTT 4351.

GTGGITTGTC CAAACTCATC AATGTATCTT ATCATGTCTG GATCCTCTAC -20.. ... 4401
GCCGGACGCA

CGCCTATATC
GGCTCATGAG
GGGGGACEGT
GGTGCTCAAC

'CGCATAAGGG
AATTAAAAAA
CTGTTGARAT
AAGGGACTTC
AAACCCCTAC
CACAGAGGGT
GAGGTTAEGG
GATAAGATAC
AAAAATGCTT
ATTATAAGCT

e e A e RS ggeactacee
CGTEGT GCA GELC

TW@@ETMWW@W GUABCE3TY TTTCCTCATT 4601 -

AR R HE AT R I AR R AR AR CHhaamses 500,

AAAGIECCEHARTETSBAANER TTARACASGETAE A TAACAEETFA. TACACTTAAA 4751
TTGTGEECTG TTTACCAACA CTTCTGGAAC. ACAGCAGIGG 35 .. . .4801
CCARTRAATA TP AN PRSC e P SRR P FERRIT G CTTTeTCCan

4851
CCAAFORT OFTATETEAGT EARGCIAANOSTAATEoMACASRAGRA: TadReccace 4901
GGATGGGCAG CCTATGATTG GAATGTCCTC TCAAGTAGAG
TEFPOSMSERRY

' 4951
TTTAEGAGHRRACRE XN EBIRS EERPIACEAC GGGAGCAGAG 5001

AT TGO AR T ERACARMGTEARAAGT A AT GoARERAG c4Bcanactt ~ 5051
TATTTGTGAA ATTTGIGATG CTATTGCTTT ATTTGIAACC ..5101.

GCAATHNAETRATFHTN CARTE TAACINATTEGRECTT BEFSAERATE CCSGGGTATT

4051 - -

T COTECOBGACKASACT G T RTBA SIS A GCCEARRECT IS - GGGTCTTCTA445}~ R

4551

GTTTCAGET

30

35

40
45
s
55

60

6051
6101
- 6151
6201
6251
6301
. 6351
6401
6451
6501
6551
6601
- 6651
6701
6751
6801

6851

6901

6951
7001
7051

CTTTCAAATT
TTGATTCATG
TGTCTACTTT
TCCAAACTTT
TCTACTGAGA
GAATGGAGAA
TCCACTGAAG
GAGCGGAGGC
ACACGGCGAC
AAATCCTACC
CGCAGCCCTG
TCCAARAAAAG
CCTCGECCTC
TGGGCGGAAC
GACTATGGTT
ACGGTGRAAA
CTGTAAGCGG
TGTTGGCGGG
GAGTGTATAC
TGCACCATAT
éGCATCAGGé

CCTGCATGAT
GCTTCCTGET
ACTTGCCAAT
TGGCAAGAAA
ACTATATTAA
CCAGGTTTTC
AGGETTGTGGET
CAGGGTAGGT
GATGCAGTTC
AGCCTTCACG
AGCTGTCCCC
CCTCCTCACT
TGéAmAAATA
TGGGCGGAGT
GCTGACTAAT
CCTCTGACAC
ATGCCGGGAG ¢
TGTCGGGGCE
TGGCTTAACT
GCGGTGTGAA

GCTCTTCCGC

CCTTGTCACA
AAACAGAACT
TCCGGTTGTT
ATGAGCTCCT

TTCTGTCCTT

'CTACCCATAA

CATTCTTITGG

CTCCGTTCTT
ARTGGTCGAA"

CTAGGATTGC

CCCCCCAAGC

ACTTCTGGAA

AAAAAAATTA
TAGGGGCGGG
TGAGATGCTG
ATGCAGCTCC
CAGACAAGCC

CAGCCATGAC

ATGCGGCATC
ATACCGCACA

TTCCTCGCTC

CGTCAGGGCG

AAGAGTCTGA
GCCTCCGACT
CAATAAGTCT
CGTGGTGETT
TAAAGGTCGA
PCACCAGATT

AAGTACTTGA

GCCAATCCCC

CCATGATGGC
CGTCAAGTTT
TTTTTGCAAR

TAGCTCAGAG

GTCAGCCATG

ATGGGCGGAG

CCTCGCGCGT

CGGAGACGGT

r CAW%&E@EWAHJJ LACOGFErcAX GHORAGE anncereTca

GGTGGCCTGG

ATCCAAACCA

‘TAAGGCATCA

CTTTGAGTTC
TTCTTCTCAG
CTGTTTACCT

ACTCGTTCCT

AGCGGGGATA
GGCGCGAAAT

AGCCTAGGCC

5151

ATATTTTGGG

GCCGAGGCGG

GGGCGGAGAA

TTAGGGGCGG

TTCGGTGATG

CACAGCTTGT

CGTCAGCGGG

CCAGTCACGT
AGAGCAGATT
GATGCGTAAG

ACTGACTCGC

AGCGATAGCG

GTACTGAGAG
GAGAAAATAC

TGCGCTCGGET

' SUBSTITUTE SHEET (RULE 26) -~ "7+~



5201
5251
5301
5351
5401 -
5451
08/ 48024
- 8-

TCATCATCAC TA

A o

AAAGGCATTC CA

I

TCTACAAATG TGGTATGGCT GATTATGATC TCTAGTCAAG GCACTATACA

TCAAATATTC CTTATTAACC CCTTTACAAA TTAAAAACCT  AAAGGTACAC -
AAWOIdsI486¢4 CATAGITATT AATAGCAGAC ACTCTATGCC TGIGI GGAET/US98/07587
AAGAAAAAAC AGTATGITAT- GATTATAACT GITATGCCTA -CTTATAAAGG
TTACAGAATA TTTTTCCATA ATTTTCTTGI ATAGCAGTGC AGCTTTTTCC
TTTGIGGTGT AAATAGCAAA GCAAGCAAGA GITCTATTAC TAAACACAGC

55

60

. \m.

PCT/ US98/ 07587
5501 ATGACTCAAA AAACTTAGCA %\TTCTGAAGG AAAGTCCTTG GGGTCTTCTA
5551 CCTTTCTCTT CTTTTTTGGA GGAGTAGAAT GI'TGAGAGTC -AGCAGTAGCE -5

'Eﬁfﬁﬁ@ﬁc GTAATACGG15651
TICAIC AGF[CCA]—AG GIT

5601

AAAATACACA AACRATT AGATECRCAGT AGCEGGBGAWGFAGK@NFPMGIEGCWGGC 5 7 51

AATTTTATAT TTA

TR SRS R S gepmemne

TTATGTCACA CCA

5801

%851

AAAAGTCCCA TGGHESTATACEASATCOATACTRETE THGRNAGEGYATAGNEC TCAAGTCAGZ5901
5951

AACTT

ATACTTGA g g%%?gé% %AF%%A%%TGAC%% A2

g‘ﬁ”z

CTGGGAGAAG TTTABAT T HGCEsicAAA FHERACTCREE THIPTACCAAACISECEC A
CTTTCAAATT CCTGCATGAT CCTTGTCACA AAGAGTCTGA GGTGGECCTGG

TGTCTACHT ACTH@EEAAkEGRRET T rEhAT ANGES I T GERARRECT

- 20

30

35

.40

45

50

55

7501
7551
7601
7651
7701

7751

7801
7851
7901

- 7951

8001
8051
8101
8151
8201

8251
8301
8351
8401

8451

8501
8551
8601

CACGAACCCC

TCTTGAGTCC

- CTGGTAACAG

TTGAAGTGGT
CTGCGCTCTG
GATCCGGCAR
CAGCAGATTA
TTCTACGGGG

TGGTCATGAG

.. ARATGAAGTT

CAGTTACCAA

 MTCGTTCATC

CGGGAGGGCT
ACGCTCACCG

CCGAGCGCAG

AATTGTTGCC
CAACGTTGTT
GTATGGCTTC

TCCCCCATGT

. TGTCAGAAGT

TGCATAATTC
GGTGAGTACT
TTGCTCTTEC

CCGTTCAGCC
AACCCGGTAA
GATTAGCAGA

GGCCTAACTA

CTGAAGCCAG

ACAAACCACC

CGCGCAGAAA
TCTGACGCTC

ATTATCAAAA

TTAAATCAAT

TGCTTAATCA
CATAGTTGCC
TACCATCTGG
GCTCCAGATT
AAGTGGTCCT
GGGAAGCTAG

GCCATTGCTG

ATTCAGCTCC
“TGTGCAAAAA
-AAGTTGGCCG

TCTTACTGTC

CAACCAAGTC

CCGGCGTCAA

CGACCGCTGC

GACACGACTT
GCGAGGTATG
CGGCTACACT
TTACCTTCGG
GCTGGTAGCG
AARAGGATCT
AGTGGAACGA

AGGATCTTCA

. CTAAAGTATA

GTGAGGCACC
TGACTCCCCG
CCCCAGTGCT
TATCAGCAAT
GCAACTTTAT
AGTAAGTAGT

CAGGCATCGT

GGTTCCCAAC-
AGCGGTTAGC

CAGTGTTATC

ATGCCATCCG
ATTCTGAGAA
CACGGGATAA

GCCTTATCCG
ATCGCCACTG
TAGGCGGTGC
AGAAGGACAG
AAAARGAGTT
GTGGTTTTIT
CAAGAAGATC
AAACTCACGT

CCTAGATCCT

TATGAGTARA

TATCTCAGCG
TCGTGTAGAT
GCAATGATAc
AAACCAGCCA
CCGCCTCCAT
TCGCCAGTTA
GGTGTCACGC
GATCAAGECG
TCCTTCGGTC

ACTCATGGTT

'TAAGATGCTT

TAGTGTATGC

TACCGCGCCA

. SUBSTITUTE SHEET (RULE 26)

BCCCCCTGGA

6001. . .

CCGGATAcc'IG 051

GGGCTGTGTG

GTAACTATCG

GCAGCAGCCA
TACAGAGTTC

TATTTGGTAT

GGTAGCTCTT

TGTTTGCAAG
CTTTGATCTT
TAAGGGATTT
TTTAAATTAA

CTTGGTCTGA

ATCTGTCTAT
AACTACGATA
CGCGAGACCC
GCCGGAAGGG
CCAGTCTATT

ATAGTTTGCG

TCETCGTTITG

AGTTACATGA

CTCCGATCGT

ATGGCAGCAC

TTCTGTGACT
GGCGACCGAG
CATAGCAGAA

3 6101
AGCTCACGC'I‘6 151

2
TTGATTCATG GCTTEeF GEFCRHACAEAAEFCTISET (BRRETTRFCERRACER T



6201 TCCAAACTTT TGGCAAGAAA ATGAGCTCCT CGIGGTGGIT CTTTGAGITC 30

6251~ TCTACTGAGA ACTATATTAA TTCTGICCTT TAAAGGICGA TTCTTCTCAG 6301
GAATGGA ° TTTC CTACCCATAA TCACCAGATT CTGTTTACCT = 3g-qnicos ,63%%1
TCCACT GIGGI CATTCTTTGG AAGTACTTGA ACTCGITCCT 01
GAGCGGAGEC CAGGEGTAGGT CTCCGITCTT GCCAATCCCC ATATTTTGGEG 6451
ACACGGCGAC GATGCAGITC AATGGTCGAA CCATGATGEC AGCGGGGATA 40 : 6501
AAATCCTACC AGCCTTCACG CTAGGATTGC CGICAAGITT GGCGCGAAAT 6551
CGCAGCCCTG AGCTGTCCCC CCCCCCAAGC TTTTTGEMRA AGCCTAGGCC. 45 6601

---TG{ECTCCTCACT ACTTCTGGAA TAGCTCAGAG GCCGAGGCGG - 6651

~—CCTCEECCTC - TEOMEAAAT TARKHTAASTTRATGTITAGHOAFC TICCIIYGAGAZE AARACTCTCA 65701

I TS A RO RS o 11

ACGGTGASAA CCTETERACAG A RCACCTRCAGRRA GACOETCOACARGITETT CBETGAGCAA 6851

" CTGTAAGCGG ATGCCGGGAG CA ’T’W 6901
TGTTGGOGEG T@Eﬁ&%&%&%ﬁw %@%@ GACACGGAMA or)

GAGTGTATAC TGCEasEAACT A SRECTATIA CACAGEASATTCGT ABFHBAGAG. GearrTarca - 7001

TGCACGAIRAT - GOGGTGTGAA ATACCGCACA . GATGCGTAAG GAGAAAATAC 7051
. CGCATCAGGC GCTES0ROCRES TR PP RECACRORETHSATA TIEEIARGERST TAGRARRATRG 93/ 48024

PCT/ US98/ 075878951 AACABATAGG GGTTCCGCGC ACATTTCCCC GAAAAGTGCC ACCTGACRTC

7101 CGITCGECTG CGGECGAGCGG TATCAGCTCA CTCAAAGGCG GIAATACGGT -
15 9001 TAAGAAACCA TTATTATCAT GACATTAACC TATAAAAATA GGCGTATCAC

9051 GAGGCCCTTT CGTCTTCAAG AATTCCG

20
Sequencs ID #2: Nucleotide sequence of the rabbit TGFSRII:Fc
ATGEGTCGGEGGCTGCTCCGEEGCCTETGGCCGCTGCACCTCGTCCTEGTGGACGCGCATC -
25 - 832 _
- GCCAGCACGATCCCGCCGCACGTTCAGAAGTCGGTTAATAACCACATGATGGTCACGGAC
892
- 30 AACAATGGCGCCGTCAAGTTCCCACAACTGTGCAAGTTTTGCGATGTGCGATCTTCCACC
852
TGTGACAACCAGAAGTCCTGCATGAGCAACTGCAGCATCACGTCCATCTGTGAGAAGGCA
: ' 1012 : :
35 - ' :
e CACGAAGTCTGCGTGGCCGTCTGGAGGAAGAACGATGAAAACATAACCCTGGAGACTGTG
' 1072
' TGTCACCACCCCAAGCTCECCTACCATGGATTCCTTCTGGAAGATTCTGCCTCTCCAAAG
40 1132 _ '
TGTATCATGAAAGAAAAGAAGGTGTTTGGGGAGACTTTCTTCATGTGTTCCTGCAGCACT
1192 _ _ : _
45 o GACGAGTGCAATGACCACATCATCTTCTCTGAGGAATACACCACCAGCAGTCCGGATCTG
1252 ' o
_ : GTCGACAAAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCA
11312 '
f 50 : ' . .
L ~ GTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTC
L . 1372 ' ' ' -
s ) ACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTG
51432 : e
_ “2 GACGGCGTGGAGGTGCATAATGCCARGACAAAGCCGCGGGAGGAGCAGTACAACAGCACE
1492 ' '
60 ‘ ;_1552_TACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTAC

AAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCC.

'SUBSTITUTE SHEET (RULE 26) * 15 %



7151 TATCCACAGA ATCAGGGGAT AACGCAGGAA AGAACATGTG AGCAAAAGGC 5 7201

. CAGCAAAAGG CCAGGAACCG TAAAAAGGCC GCGTTGCTGG CGTTTTTCCA 7251
TAGGCTCGRG dafagiaa T GACG AGCATCACAA AAATCGACGC TCAAGTCAGA 1QCT,U398,3$§3,
GGTGGCGAAA CCCGACAGGA CTATAAAGAT ACCAGGCGIT TCCCCCTGGA
AGCTCCCTCG TGCGCTCTCC TGTTCCGACC CTGCCGCTTA CCGGATACCT 7401
GTCCGCCTTT CTCCCTTCGG GAAGCGTGGC GCTTTCTCAT AGCTCACGCT 15 7451
GTAGGTATCT CAGITCGGTG TAGGTCGTTC GCTCCAAGCT GGGCTGTGTG 7501
CACGAACCCC CCGTTCAGCC CGACCGCTGC GOCTTATESG GTAACTATCG 20 7551

- - TCTTGAGTCC - AACCCGGTAA GACACGACTT ATCGCCACTG GCAGCAGCCA 7601

~~CTCGTAACAG GATFABCAGA -GCGAGGTATG TAGGBCGGTGC TACAGAGTTC 7651

- TTGAAGTGGT. GGECCTAAGRACEEXICTACNGAAAPPACERTAG CHRTIdIacE AccebeaarcaceTeacé 701 -
CTGCCCTCTG CTG#R@CCAG TTACCTTCGG AAAAAGAGIT GGTAGCTCTT 7751 '
GGITTT

CAGACATTA e R Cro AP e cadbencaoceddlh,

TTCTACGGEGEG TCT GACGCTC AGTGGAACGA AAACTCACGT TAAGGGATTT - 7901
TGGTCATGAG ATTATCARGTCARSARCANTOACCISFACRIAATARCT ARG R AICAS TCCCOTETTGRAZOS |
 AAAT T TTANRPCAAT. CTAAAGTATA TATGAGTAAA CTTGGTCTGA 8001

- CAGTTACCAA TGCTTAATEAAEHHACEEARRCTATIAT RAGREC RRCTETERAATACA40ACaTCCCRRAE
TTCGTTCATC CATHEETGCC TGACTCCCCG TCGTGTAGAT AACTACGATA 8101

CGGGA TA(X)KT G 1
ACCCTCARD CCT oA F A AR P AL T LA ST Aesenchagy
CCGAGCGCCAG AAGTGGTCCT GCAACTTTAT CCGCCTCCAT CCAGTCTATT 8251
AATTGITGCC %@%@M@WGM@ TA ATAGITTGCG 50 8301
CAACGTT43TT GCCAT'PGCTG CAGGCATCGT GGTGTCACGC TCGTCGTTTG 8351
GTATGECITC ATTCAGCTCC GGITCCCAAC GATCAAGGECG AGTTACATCGA 8401
TCCCCCATGT TGIGCAAAAA AGCGGTTAGC TCCTTCGGIC CTCCGATCGT 55 8451

TETCAGAMGT AAGT T BTG T A1 06 e T 53k nbY GF AR A han morpRIz:¥e

exp:cu-ion vector

1 GAATTCGAGC TTGCATGCCT GCAGGTCGTT ACATAACTTA CGGTAAATGG

30
a5

40

45

50

55

60 -

- 51
101

151

201

e

301
351
401
451
501
551
601

¢ 651
701
751
801

851

201

CGCGCCTGGC
CGTATGTTCC
GTGGAGTATT

TATGCCAAGT

GGCATTATGC

ATCTACGTAT
CATCAATGGG
ACCCCATTGA
TTTCCAAAAT
GCGTGTACGG
AGATCGCCTG
CGGGACCGAT
GAAAAACCAG

AGGTCCCGGA

TGTTGCCTTT
GCTGCGGAAT
GGGECCTGTG

ATCCCACCGC

TGACCGCCCA
CATAGTAACG
TACGGTARAC
ACGCCCCCTA
CCAGTACATG
TAGTCATCGC

CGTGGATAGC

CGTCAATGGG

GTCGTAACAA
TGGGAGGTCT
GAGACGCCAT
CCAGCCTCCG

AAAGTTAACT

TCCGGTGOTG
ACTTCTAGGC
TGTACCCGCS

GCCGCTGCAC

ACGACCCCCE
CCAATAGGGA
TGCCCACTTG
TTGACGTCAA

ACCTTATGGG

TATTACCATG-

GGTTTGACTC

AGTTTGTTTT

CTCCGCCCCA.

ATATAAGCAG

CCACGCTGTT

GACTCTAGAG
GGTAAGTTTA
GTGCAAATCA
CTGTACGGAA
GCCGCTCTGC

ATCGTCCTGT

ACGTTCAGAA GTCGGTTAAT

CCCATTGACG

CTTTCCATTG

"GCAGTACATC

TGACGGTAAA
ACTTTCCTAC
GTGATGCGGT
ACGGGGATTT
GGCACCAAAA
TTGACGCAAA
AGCTCGTTTA

TTGACCTCCA

'GATCCGGTAC

GICTTTTTGT
AAGAACTGCT
GTGTTACTTC
CATGGGTCGG
GGACGCGTAT

AACGACATGA

SUBSTITUTE SHEET (RULE 26)

TCAATAATGA
ACGTCAATGG
AAGTGTATCA
TGGCCCGCOT
TTGGCAGTAC
TTTGGCAGTA
CCAAGTCTCC
TCAACGGGAC
TGGGCGGTAG
GTGAACCGTC
TAGAAGACAC
TCGAGGAACT
CTTTTATTTC
CCTCAGTGGA
TECTCTARAA
GGGCTGCTCA
CGCCAGCACG

TAGTCACTGA



8501 TGCATAATTC TCTTACTGIC ATGCCATCCG TAAGATGCTT TTCTGIGACT 60
GGTGAGTACT CAACCAAGTIC ATTCTGAGAA TAGIGTATGC GGCGACCGAG
CAA CACGGGATAA TACCGCGCCA CATAGCAGAA

TTGCTCTT,
PCT/ US98

P%F&JSS’X)O

07587

8651 CTTTAAAAGT GCTCATCATT GGAAAACGIT CTTCGGEGECG AAAACTCTCA

AGGATCTTAC CGCTGITGAG ATCCAGTTCG ATGTAACCCA CTCGTGCACC 5

CAACTGATCT TCAGCATCTT TTACTTTCAC CAGCGITTCT GGGIGAGCAA

AAACAGGAAG GCAAAATGCC GCAAAAAAGG GAATAALEEC GACACGGAAA
TGITGAATAC TCATACTCTT CCTTTTTCAA TATTATTGAA GCATTTATCA 10
GGGTTATTGT CTCATGAGCG GATACATATT TGAATGTATT- TAE%AAAAT
AACAAATAGG GGT CARERPT

TAAGAAACCA TTHTMT%ET%ET&%@@ME%AH&%%IE&Q crecacearc 9051
GAGGCCCHTT CGTCTTCAAG AATTCCG
sequence of t h@sﬂab?hﬁchCQ’GCFe‘FWGOFCACAGGAAGTC TGTGTGGCTS TATGGAGAAA

ATGGGT COGOOOCTT G RO GOACCT G TR EOACEOBCAT 28 832
GCCAGCACGAT TCAGAAGTCGGTTAATAACGACATGATGGTCACGGAC 892
30 10 KARBTE A _quCTTCCACC .
%mmmwwaawwwﬁeﬁesﬁ%wmx GeTC - -
1251 TGATGAGTGC AATGACAACA TCATCTTCTC AGAAGAATAT AACACCAGCA
15 1301 ATCCTGACTT GGTCGACAAA ACTCACACAT_GCCCACCGTG CCCAGCACCT
1351 GAACTCCTGG GGGGACCGTC.AGTC¢TCCTC TTCCCCCCAA'AACéCAAGGA
20 1401 CACCCTCATGC ATCTCCCGGA CCCCTGAGGT CACATGCGTG GTGGTGGACG
1451 TGAGCCACGA AGACCCTGAG GTCAAGTTCA ACTGGTACGT_GGACGGCGTG
_1501 GAGGTGCATA ATGCCAAGAC AAAGCCGCGG GAGGAGCAGT ACAACAGCAC
3 1551 GTACCGTETG GTCAGCGTCC TCACCGETCCT GCAéCAGGAC TGGCTGAATG
1601 GCAAGGAGTA CAAGTGCAAG GTCTCCAACA AAGCCCTCCC AGCCCCCATC
30 1651 GAGAAMACCA TCTéCAAAGC CAAAGGGCAG CCCCGAGAAC CACAGCTGTA
1701 CACCCTGCCC CCATCCCGGE ATGAGCTGAC CAAGAACCAG:GTCAGCCTGA
1751 CCTGCCTGGT CAAAGGCTTC TATCCCAGCE ACATCGCCCT GGAGTCGGAG _
3 _i1801 AGCAATGGGEC AGCCGGAGAA CAACTACAAGNACCACGCCTC“CCGTGTTGGA_;._mwm“mmmu_
1851 CTCCGACGGC TCCTTCTTCC TCTACAGCAA GCTCACCGTG GACAAGAGCA
40 1901; GGTGGCAGCA GGGGAACGTC TTCTCATCCT CCGTGATGCA TGAbGCTCTG
- 1851 CACAACCACT ACACGCAGAA GAGCCTCTCC CTGTCTCCGG.GTAAATGAGT
2001 GngccgcéT CGACCGTGAC CCCTGCGCCG CGCGGACTCC TGCCCCGAGG
s 2051 GTCCGGACGC GCCCCAGCTC GCECCCCTTC CCATATTTAT TCGGACCCCA
2;01 .AGCATCGCCC CAATAAAGAC“CAGCAAGCAA CCG@&TGGGG TETCCECTGCG
50 2151 TETTAGGGCGG CCCGTGGGAC CTCCCTTGCC GTCTCTCCTC ¢CGCACGGCC
_?201 CGGGTCCGCC CTGTAGCGCT CGCTGTCTCT éCCCTGCCTG AAGCGCCCCA;“W“““““
- ZZSi CCACCeTCTT TCAGGCCCCG ?ACTTGGTGC CGGGTCCAGG.CGTAAAG¢AG
> _2301 CAGGTGACTC TGCGCAGCAC TCGCTTTATT'TCGCCAGAGT_CGCGGGGCGTf““‘““**”"“""“;“
. 'i,.2151 CCAGAAGGGG CCCCTGGACT CCGGCGCGGG GCCGGCTCAG TCC¢GCCCCT -
60- _2401 TGCCTGCGCGE GAGCTTCTGG CGACTCCCAG GCCGCTGCTC CTCGTCGGGA'
. ._245;. CGCOTCCGRE -éTGCTTCT?C CTéGGCTCéG CGTéCCTGGA

ACACCCAGGC

8551
- 8601 -
98/48024

8701

8751
8801
8851

-8901..

- QOE’I

cﬁ‘ﬁ%&é&ﬂ%‘ TE%GATGTGA 9001

Sequence | D #2: Nucl eot'i de -

SUBSTITUTE SHEET (RULE 26) 77 5.7

1012



?872 CACEEWCTGCEWGEfIEWCTGEACEAAGAACEATGAAAACATAACCCTGEAGACTGTG

1672

1732

GAGT GAEAGA

1792

20

30
35
40
45
50
55

60

@@%W@MW@MQ@&GC— -
AAGAACCAGGT CABOET GHCCHBOCT GBTGAARECCTRCTAATISCARIIGACATCGEEISFAACT

G{J&?fé(xi5ﬁ&Efﬁ§§ﬁG5ﬁﬁ5&ﬁE?ﬁgcgsxgﬁgfgggcgﬁﬁgsgggﬁa cermecceee

2901
2951
3001
3051
3101
3151
3201
3251
3301
3351
3401
3451
3501
3551
3601
3651
3701
3751
3801
3851

3901

3951

4001
4051

GGCCCGGGCT
AGTGGAAGGA

CTTGGCGGGA

' AGGGACGGCG

GGCACGGTCC

TGGACAGTTG
CCGAGCCGTG
CCGAACCTCG
AGGAGGCCCC
CACGAGCTGA
CTACGAGGCA

TCGCGGCGAG

GCGCGCALGE

GTGAAGGAAC
AGAGATTTAA
TTAAACTACT
ACTGATGAAT
TTGCTCAGAA

AACATTCTAC

TTTCCTTCAG

AACTCTTGCT

TATACAAGAA

AACAGTTATA

AGTGTCTGCT

CCTTCTTTCC TTGGGGATGA
AGCTCTTACC AGGGGCGACG

CCCAGGGCTC GGGCACACGT

TCTGCAGCGA CAGGGTCGGG

ACACTGTCCA TCCCTCCCTC

GAGTGGGGCT  CCCCCGGTAC

GGAAGGGACT CCGGGACTCC

CTCTTTCAAT TGGTCATTCT.

TAGCAAGGGA GGGGTCGCAG
GCGGTCCCCA GAGAGGGCGC
GGAGGGGTTG CACAAGGTTC
GGGAATGGGC CCCGCAAAAG
cocaTeactt aaGGGACAiA
CTTACTTCTG TGGTGTGACA
AGCTCTAAGG TAAATATAAA
GATTCTAATT GTTTGTGTAT
GGGAGCAGTG GTGGAATGCC
GAAATGCCAT'CTAGTGATGA

TCCchAAAA AAGAAGAGAA

AATTGCTAAG TTTTTTGAGT

TGCTTTGCTA TTTACACCAC
AATTATGGAA AAATATTCTG
ATCATAACAT ACTGTITTTTIT

ATTAATAACT ATGCTCAAAA

AGGTCCCAAT
ATGGCTCCCT
GCTTGGAGTG
ACCCGAGTCA
ACCCCTAGAG
GGCTGAGACT
GCTGCCGCGG

TCCCCCCGAC

GAGTGCCCCC

AGGGGAAAGG

ATCCGGAAGC C

GTCCACACCG
TGACGTGAGC

TAATTGGACA

ATTTTTAAGT

TTTAGATTCC
TTTAATGAGG
TGAGGCTACT

AGGTAGAAGA

CATGCTGTGT

GCCCGCGGTC“"

CGGGGCTGAG

CTGCCTCCGC

GCTGGGCCGA
ccecceTeee
AAGGATGCCC
CGCCCCTTCT
CACGGGCTGT
GGGGGGCGCT

CGGCAGAACG

GGTGAGAGGG
TCAGATCTTT

AACTACCTAC

GTATAATGTG

AACCTATGGA
AARAACCTGTT

GCTGACTCTC

'CCCCAAGGAC

TTAGTAATAG

AAAGGAAAAA
TAACCTTTAT
CTTACTCCAC

ATTGTGTACC

. SUBSTITUTE SHEET (RULE 26)

GCTGCACTGC

AAGTAGGCAT
ACAGGCATAG

TTTAGCTTTT

CAGAACCTAC

TGTCA CGOCT ACCATGGATTOCTTCTGGAAGATTCTGOCTCTCChAsf0Tss7 1132
TGTATCAT GAAAGAAAAGAAGGT GT TTGGGGAGACTTTCTTCATGT GT TCCTGCAGCACT 1192
45 GACGAGT GCAATGACCACATCATCTTCTCTGAGGAATACACCACCAGCAGT CCGGATCTG
1252 - .
 GTOGACAARACT CACACATGOCCACCGT GOCCAGCACCT G CTCCTGEGGEGACOGTCA 1312
50

GTCTTOCTCTTOOCOCANACLCAN CACACCCT CATGATCT cess: > 1372
ACATGOGT GGT GBFE5A _ _ : Sl e ML
GACGGCGTGGAG@;@;AW v: A CEAGTARCARRAGEGE 1492
60 TACOGT GT GGT CAGCGT CCT CACOGT OCT GCACCAGGACT CGCT GAATGBCAAGGAGTAC
1552 5 2601 GGCCTCTCTT TCTTAGGTCT CTCCTCCTTC CGCGGCTTCT CCTTCCGCGG
AAGTGLAAGGT CTREM AMGRRET oA ATEEAM M GRATGACAAEE0 oA
WD 98/ 48024 PCT/ US98/ 07587
-11- 2701 CACGGTCCTG]GECGACGECC TCTCCEGTGE CCTCGCCGRE CTCCTCTICE.

10



TCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAG
1852 -

GGGAACGT G, &'}' &&TGCT CCGT GATGCATGAGGCI' CTGCACAACCACT ACACGCAG%(.}IUS” 107587

1912
1972

Sequence of the human TGF[err]RII

35 -

20

expressi on vector
ACATAACTTA 'CGGTAAATGG

. ACGACCCCOG-CCCATTGACG TCAATAATGA -
- COTATGTTCE- CATAGTAACG-CEAATAGEGA-C]
GTGGAGTATP%’AC@@%%&"&%WE‘

191

AGCCTCTCCCTGTCTCCGGGTAAA
SEQUENCE | D #3: Nucl eot i de

Fc

201
251
301
351
401
451
501
551
601
651
701
751
801
851

25

1 GAATTCGAGC TTGCATGCCT GCAGGICGTT
-14- 51 CCCGCCTGGC TGACCGCCCA

30

rTTOCATTG-ACGTCAATGS,
%%ﬁ&ﬁﬁ@ﬁAﬁ“ﬂm

TATCCCAAGh1 $CCREL&EAra] ARCEKIGEN\ CERETTE A AATEIIOCR @ITECTTTAA

GGCATTATGC CCAGTACATG ACCTTATGGEG ACTTTCCTAC TTGGCAGTAC
ATCTACGTAT2 4 GHEMNEEECT AFAHECAS S ERECFER AR

KFCAATT

CJNTC%VNTCI}EQ§¥3TG@%@%%EE&ABEEJBEQQGHEDmeéiéaaaﬁaiiimééaﬁﬁﬁitGﬁﬁﬂ&aascAA
ACCOCATTGA OGTCAATGCG AGTTTGTTIT GOCACCAAAA TCAACCGA

TTTOCAAAAR3 N CORRRESACACTETT
GOGT GT A T CORNGTHEr TALAYERAC ASCTRETT %cﬁﬂﬁ%@@i&@cwcmc

AGATCGCCTG GAGACGCCAT CCACGCTGIT TTGACCTCCA TAGAAGACA

CGGGACCGA'F 4TCAGCCHBCEFICACTTIIREAE mm@@rmcxmﬁ@@m TGCTGG

A@CCC@A%%@?&&%@W@%@% crIes

TGITGCCTTRSALT FCTHAICAE PFCTHTIENA CSTSIGHACA TICCTATRCTE AFURAGTGGCC

e g R e

=~

%1

V

2 Sxéﬁ G

(:L

Gy @rgécccscc

901 ATCCCACCGC 44QGT ToAG AR GECTTIAATC M@@Q@%@@MI‘EA@'@QT KASCAGGAGT

25

30
- 35

40

ad

50

55

4651 CGCATAAGGG AGAGCGTCGA GACTCCATCT

4701 AATTAAAAAA
4751 CTGTTGACAT
4801 AAGGGACTTC
4851 AAACCCCTAC
4901 CACAGAGGGT

_4951__GAGGTTAGGG

5001 GATAAGATAC
5051 AARAATGCTT
5101 ATTATAAGCT
5151 GTTTCAGGTT
5201 TCTACAAATG
5251 TCAAATATTC
5301 AATTTTTGAG

T TS351 T ARGRARARAC

L)
5401 TTACAGAATA

rrmre 5451~ TTPTGTGETGT

60

55 Ol ATGACTCARA
5551 CCTTTCTCTT
5601 TCATCATCAC

ARAGGGCCCT
TTGTGGGCTG
CCAGATATTT
CCAATTTCCT
GGATGGGCAG
TTTATGAGGA
ATTGATGAGT
TATTTGTGAA
GCAATAAACA
CAGGGGGAGG
TGGTATGGCT
CTTATTAACC
CATAGTTATT
AGTATGTTAT
TTTTTCCATA
AAATAGCAAA
AAACTTAGCA
CTTTTTTGGA
TAGATGGCAT

TGTGCAAAGC
TTTACCAACA
TAAAATTACC
TTTTGTTAAG
CCTATGATTG
CACAGAGGAG
TTGGACAAAC
ATTTGTGATG
AGTTAACAAC
TGTGGGAGGT
éATmATqATc
CCTTTACAAA
ARTAGCAGAC
GATTATAACT
ATTTTCTTGT
GCAAGCAAGA

ATTCTGAAGG

‘GGAGTAGAAT

TTCTTCTGAG

CAAAAARTARA
TGACAGCTTG
CTTéTGG‘AAC
CTTAGAAAGC
TGACCTAATT
GAATGTCCTC

CTTCCTGGGG

CACAACTAGA

CTATTGCTTT

AACAATTGCA

TTTTTAAAGC

TCTAGTCAAG
TTAAARAGCT
ACTCTATGCC
GTTATGCCTA
ATAGCAGTGC
GTTCTATTAC
AAAGTCCTTG
GTTGAGAGTC
CAAAACAGGT

ATAARATAAA
TATGTTTCTG
ACAGCAGTGG
GGTCTGTGAA
AACAGGAGGA
TCAAGTAGAG
ATCCAGACAT
ATGCAGTGAA
ATTTGTAACC
TTCATTTTAT
AAGTAAAACC
GCACTATACA
ARAGGTACAC
TGTGTGGAGT
CTTATAAAGG
AGCTTTTTCC
TAAACACAGC
GGGTCTTCTA
AGCAGTAGCC
TTTCCTCATT

SUBSTITUTE SHEET (RULE 28) - =%
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WD 98/ 48024 : PCT/ US98/ 07587
g2 - - - 951 -CAACAACGGT GCAGTCAAGT TTCCACAACT GIGTAAATTT TGTGATGIGA

1001 GRJd ddisders CTGTGACAAC CAGAAATCCT GCATGAGCAA CTGCAGCAEE398/07587 1051

ACCTCCATCT GTGAGAAGCC ACAGGAAGTIC TGTGTGGCTG TATGGAGAAA 1101
GAATGACGAG AACATAACAC TAGAGACAGT TTGCCATGAC CCCAAGCTCC 10 1151
CCTACCATGA CTTTATTCTG GAAGATGCCTG CTTCTCCAAA GIGCATTATG 1201
AAGGAAAAAA AAAAGCCTGG TGAGACTTTC TTCATGEGIT CCTGTAGCTC 1251
TGATGAGTGC AATGACAACA TCATCT TCTC AGAA AT AACACCAGCA 15 1301.

—ATCGHFGACTT - GG A

1351

___CACCCTCATG ATﬁmm MTMAT‘WW TACACTTAAA 1451
TGAGCCACGA AGACCCTGAG GICAAGITCA ACTGG&%FI m@ TCCAR 1501 .
GAGGTGCATA ATEFEAARRPITAARM AR TeRSCk Gerre 1551
GTACCGTGTG GT G461 CHetacTeAGCCEAGEGEA GRASTHRCTT GRCADNATS TARAGCCAGC 1601
GCAAGGAGTA CAAGIGCAAG GICTCCAACA AAGCCCTCCC AGCCCCCATC 30 1651
GAGAAAACCA TCPEEAAABAERARGEREAE™ A GGGAGCAGRG 1701

-CACCCT m&m&‘éﬁc@%@}ﬁ@%@w@ﬁ@ﬁ%&ﬁ% crreaaacTr 1751
. CCTGCCTaGT CAAAGGCTTC TATCCCAGCG ACATCGCCGI GGAGIGGEGAG 35 1801
AGCAATGGGC AGEESHCAGRECTIRATS ACARRTISCT/QRCIEEMNCTEASIENGRER CCTCGETATT 1851
oh CETEERe M AT AT ALK SAADA aikororca 1901
CGIC TTCICATGCT CCGIGATGCA TGAGGECTCTG
6051 CTTTCAAATT CCTGCATGAT CCTTGTCACA AAGAGTCTGA GGTGGCCTGG
" 6101 TTGATTCATG GCTTCCTGGT ARACAGAACT GCCTCCGACT ATCCAAACCA
20 . g . . . .

6151 TGTCTACTTT ACTTGCCAAT TCCGGTTGTT CAATAAGTCT TAAGGCATCA
6201 - TCCAAACTTT TGGCAAGAAA ATGAGCTCCT CGTGGTGGTT CTTTGAGTTC
25 6251 TCTACTGAGA ACTATATTAA TTCTGTCCTT TAAAGGTCGA TTCTTCTCAG
6301 GAATGGAGAA CCAGGTTTTC CTACCCATAA TCACCAGATT CTGTTTACCT

6351 TCCACTGAAG AGGTTGTGGT CATTCTTTGG AAGTACTTGA ACTCGTTCCT

30 .
6401 GAGCGGAGGC CAGGGTAGGT CTCCGTTCTT GCCAATCCCC ATATTTTGGG
6451. ACACGGCGAC GATGCAGTTC AATGGTCGAA CCATGATGGC AGCGGGGATA
35 6501 AAATCCTACC AGCCTTCACG CTAGGATTGC CGTCAAGTTT GGCGCGAAAT
B 6551 CGCAGCCCTG AGCTGTCCCC CCCCCCAAGC TTTTTGCAAA AGCCTAGGCC
6601 TCCAAAAAAG CCTCCTCACT ACTTCTGGAA TAGCTCAGAG GCCGAGGCGG
40 . .

6651 CCTCGGCCTC TGCATAAATA AAAAAAATTA GTCAGCCATG GGGCGGAGAA
6701 TGGGCGGAAC TGGGCGGAGT TAGGGGCGGG ATGGGCGGAG TTAGGGGCGG
45 6751 GACTATGGTT GCTGACTAAT TGAGATGCTG CCTCGCGCGT TTCGGTGATG
6801 ACGGTGAAAA CCTCTGACAC ATGCAGCTCC CGGAGACGGT CACAGCTTGT
56' 6851 CTGTAAGCGG ATGCCGGGAG CAGACAAGCC CGTCAGGGCG CGTCAGCGGG
' 6901 TGTTGGCGGE TGTCGGGGCG CAGCCATGAC CCAGTCACGT AGCGATAGCG
| /6951 GAGTGTATAC TGGCTTAACT ‘ATGCGGCATC AGAGCAGATT GTACTGAGAG
55 7001 TGCACCATAT GCGGTGTGAA ATACCGCACA GATGCGTAAG GAGAAAATAC
7051 CGCATCAGGC GCTCTTCCGC TTCCTCGCTC ACTGACTCGC TGCGCTCGGT
6 : 7101 CGTTCGGCTG CGGCGAGCGG TATCAGCTCA CTCAAAGGCG GTAATACGGT
7151 TATCCACAGA ATCAGGGGAT AACGCAGGAA AGAACATGTG AGCAAAAGGC
7201 CAGCAAAAGG ccAGGAACCG'TAAhaAGGct GCGTTGCTGG CGTTTTTCCA

©, -+ SUBSTITUTE SHEET (RULE 26)

1401



1951 CACAACCACT ACACGCAGAA GAGCCTCTCC CTGICTCCGG GTAAATGAGT
BCggccgecGr CGACCGTGAC CCCTGOGCOG CGOGGACTCC TGOCCCGAGG 45

AGCATCCR?

GCTC GCGCCCCTTC CCATATTTAT TCGGACCCCA
GAC CAGCAAGCAA CCGECTAEEEG TGTCCGTECG

TGITAGEEEG CCCGTGEGAC CTCCCTTGCC GICTCTCCTC GCGCACGECC
CGGGTCCGCC CTGTAGCGCT CGCTGTCTCT CCCCTGCCTG- AAGCGCCCCA
CCACCGTCTT TCAGGBCCCCG GACTTGGIGC CGGGTCCAGCG CGTAAAGGAG
CAGGTGACTC TGOGCAGCAC TCGCTTTATT TCGCCAGAET CGCGGRGGCGT

CCAGAAGEGEG CCCCTGGACT CCGECGECAEEG GCCGECTCAG TCCCECCCCT 60

Q&pﬂﬁggc

COG CGICLLCTG

TGCCTGCCCG GA

AR Cr e O

- CGCCTCGGEG ACA

%{9

PCT/ US98/ 07587 7301 GGTGGCGAAA CCCGACAGGA CTATAAAGAT ACCAGGCGTT TCGCEGTGGA

2501 GTECCGTGCC
GTAGGGCTTC CCGEEEET

2
2051

dPCTVUS98§§é#;1

2201
2251
2301
2351

2401

2451—

GGCCTCTCTT TCT hAekT GEC@@?@%E&WW&@@MT AGCTCACGCT2651
CTTCCCCTCT CTCCGAGGCC TCTCCTTGGG TCCCCGGTCT GCGAGGGT
CACGGTCHC CCCRABEGEE M EEESPEE CETRACRISS

TCGTTCTCTG CAGHEhECRRCAGKEEEFIhTARCE [ddaedéeTEEACTER#dce aranctaTce 2801

CTCGGECCCGG GECACAGCECG GCGCTGATGG AGGCGECCTGG GCCTCGAACT 15

TAGGCT

20

30
35
40
45
50
55

60

€

7651
7701
77Si
7801
7851
7901

7951

8001
8051
8101
8151
8201
8251
8301
8351
8401

- 8451
8501

8551
8601
3551
é7o;
8751

TTGAAGTGGT
CTGCGCTCTG

GATCCGGCAA

'CAGCAGATTA
TTCTACGGGG.

TGGTCATGAG
ABATGAAGTT
CAGTTACCAA
TTCGTTCATC
CGGGAGGGCT
ACGCTCACCG
CCGAGCGCAG
AATTGTTGCC
CAACGTTGTT
GTATGGCTTC

GGCCTAACTA
CTGAAGCCAG
ACAAACCACC
CGCGCAGAAA
TCTGACGCTC
ATTATCARAA
TTAAATCAAT
TGCTTAATCA
CATAGTTGCC

TACCATCTGG

GCTCCAGATT

AAGTGGTCCT
GGGAAGCTAG
GCCATTGCTG

ATTCAGCTCC

TCCCCCATGT TGTGCAAAAA

TGTCAGAAGT AAGTTGGCCG

TGCATAATTC TCTTACTGTC

GGTGAGTACT CAACCAAGTC
TTGCTCTTGC CCGGCGTCAA
CTTTAAAAGT GCTCATCATT

AGGATCTTAC CGCTGTTGAG

"CAACTGATCT TCAGCATCTT

T@?Cﬁéﬁ‘%’l‘ JEFGCTGTGTGz 7 01

CGGCTACACT
TTACCTTCGG
GCTGGTAGCG
ARAAGGATCT
AGTGGAACGA
AGGATCTTCA
CTAAAGTATA
GTGAGGCACC
TGACTCCCCG
CCCCAGTGCT
TATCAGCAAT
GCAACTTTAT
AGTAAGTAGT
CAGGCATCGT
GGTTCCCAAC
AGCGGTTAGC
CAGTGTTATC

ATGCCATCCG

ATTCTGAGAA

CACGGGATAA

GGAAAACGTT
ATCCAGTTCG

‘TTACTTTCAC

AGAAGGACAG TATTTGGTAT
AAARAGAGTT GG?AGCTCTT
GTGGTTTTTT TGTTTGCAAG
CAAGAAGATC CTTTGATCTT
ABACTCACGT TAAGGGATTT
CCTAGATCCT TTTAAATTAA
TATGAGTAAA CTTGGTCTGA
TATCTCAGCG ATCTGTCTAT
TCGTGTAGAT AACTACGATA
GCAATGATAC CGCGAGACCC
AAACCAGCCA GCCGGAAGGG
CCGCCTCCAT CCAGTCTATT
TCGCCAGTTA ATAGTTTGCG
GGTGTCACGC TCGTCGTTTG

GATCAAGGCG AGTTACATGA

TCCTTCGGTC CTCCGATCGT

ACTCATGGTT ATGGCAGCAC
TAAGATGCTT TTCTGTGACT

TAGTGTATGC - GGCGACCGAG

TACCGCGCCA -CATAGCAGAR - - - -~

CTTCGGGGCG AAAACTCTCA
ATGTAACCCA CTCGTGCACC

CAGCGTTTCT GGGTGAGCAA

- SUBSTITUTE SHEET/(RULE 26) © -

2751

2851
GACAGRET GSTERNEET BBCEFFAASRECEERTETHICCERAREC CeaGCaGCea 2901

CCTHeb] Tldraddident dhrtn el (EdehbduieAdetldfec Tacacaarre

001

TCRAGTCAGR, 08/ 48024

CACEEL00CT GRUCELTTC COCTCACTCE CAGOOCT 2551
é&C CC%TACCT 2601



2951 AGIGGAAGGA AGCTCTTACC AGGGGECGACG ATGECTCCCT CGGGEECTGAG 20

13001 CTTGGOGGGA COCAGGGCTC GGGCACACGT GCTTGGAGTG CTGCCTCOGE: - - - wr-3@51 -
AGGGACGHe»s4s5dCAGOGA CAGGGTOGGG ACCOGAGTCA GCTGGGCCGA — 2BCT/USOSIBAEYL
GGCACGGTCC ACACTGTCCA TCOCTCCCTC ACCCCTAGAG CCOCCCTCOCC 3151
TGGACAGTTG GAGTGGGGCT COCCCGGTAC GGCTGAGACT AAGGATGOCC 3201
COGAGCCGTG GGAAGGGACT CCGGGACTCC GCTGOOGOGG CGOCCCTTCT 30 3251
COGAACCTCG CTCTTTCAAT TGGTCATTCT T C CACGGGCTGT 3301

AGGAGGCCCC TAGCAAGGGA GGGGTCGCAG GAGT CC GGGGGEGECGCT 35 3351
CACGAGCTCGA - '
CTACAGA GRS RN

TCGCGCGCGAG COedeil

T@mmm GQKI‘TTATCA 3501

e SR e AR SR RERKRRE macgaaioms 3207
AGAGATTTAA AGEI&T AAGEAARARST ATERAAGATT REAMMESECCIGRRAAGIGEG ACCTGACGTC 3651

TTAAACTACT GATTCTAATT GTTTGIGIAT TTTAGATTOC W 3701
ACTGATGAAT GGEAPAGHSIAREEN FTRFRATRYT CATRRA G%“ATCAC

3751
TTCCT GARNT COGAdedctAeT QBTEArcREAGRTTASST GCTGACTCTC ... 3801. . -
AACATTCTAC TCCTCCAAAA AAGAAGAGAA AGGTAGAAGA CCCCAAGGAC 55 . . 3851 ... .
TTTCCTTCAG AATTGCTAAG TTTTTTGAGT CATGCTGTGT TTAGTAATAG 3901

AACTCT -EAEA%W oChd (Huhbd @orprrz:Feo - 3951
. TATA gx AATT%@%\Z AAATATTCTG TAACCTTTAT AAGTAGGCAT B60 N : 4001

AACAGTTATA ATCATAA@AW%GWW@WWCA@MAWCCNWACGCGTA%51
AGTGTCTGCT ATTAATAACT ATGCTCAAAA ATTGTGTACC TTTAGCTTTT

20 GCCAGCACGATCCCACCGCACGTTCAGAAGTCGGTTAATAACGACATGATAGTCACTGAC .
| 892 - o
AACAACGGTGCAGTCAAGTTTCCACAACTGTGTAAATTTTGTGATGTGAGATTTTCCACC
952 - - - _ :
TGTGACAACCAGARATCCTGCATGAGCAACTGCAGCATCACCTCCATCTGTGAGARGCCA -
1012 |
| CAGGAAGTCTGTGTGGCTGTATGGAGAARGAATGACGAGAACATAACACTAGAGACAGTT |
30 1072 '
TGCCATGACCCCAAGCTCCCCTACCATGACTTTATTCTGGAAGATGCTGCTTCTCCAARG
1132 - .
35 TGCATTATGAAGGAAAAAAAAAAGCCTGGTGAGACTTTCTTCATGTGTTCCTGTAGCTCT
1192 ’ e eal - - — e memmr emeemee o ae et e e vt e e st
GATGAGTGCAATGACAACATCATCTTCTCAGAAGAATATAACACCAGCAATCCTGACTTG
| 1252 - o - |
40 . . - -
GTCGACAAAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCA
1312 | .
" GTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTC
45 1372
ACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTG
1432 N -
50 GACGGCGTGGAGGTGCATARTGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACG:
1492 |
. TACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTAC - -
1552 '
55 - . | - | |
AAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCARAGCC - - —moe -
1612 ' a
o s AAAGGGCAGCCCCGAGAACCACAGETGTACACCCTECCCCCATCCCGGGATGAGCTGACT
1672 | -

1732 AAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTG - -

... SUBSTITUTE SHEET (RULE 26)



WD 98/ 48024 , . ' ' PCT/ US98/ 07587
-14-. 4101 - TAATTTGFAA -AGCGGTTAAT AAGGAATATT TGATGTATAG TGCCTTGACT

4151 M@%ATCAGCCATA CCACATTTGI AGAGGTTTTA CTTCCT Igusesorsgy 4201
4251

CCCC CTGAACCTGA AACATAAAAT GAATGCAATT

: GT TGTTGTTA ACTTGTTTAT TGCAGCTTAT AATGGTTACA AATAAAGCAA 10 4301
TAGCATCACA AATTTCACAA ATAAAGCATT TTTTTCACTG CATTCTAGIT 4351
GIGGTTTGIC CAAACTCATC AATGTATCTT ATCATGICIG GATCCTCTAC 4401
GCCGGACGCA TCGTGECCGEE CATCACCGEC GCCACAGSTG CGGTTGCTGG 15 4451

- CGCCTATATC CIICGACATCA— TGGGGA AGATCGGGCT CGCCACT TCG-- 4501

% GC@&CCGTGT&@@&

" GGTGCTCAAC GECCTCAACC TACTACTGGG CTGCTTCCTA ATGCAGGAGT
'CGCATAAGGG AGA&GTWWCWMWWM%WGWW%o1

AATTAAAAAA AAAFEECCCT TGTGCAAAGC TGACAGCTTG TATGITTCTG 4751
CTGTTGACAT TTGTGGCEdEAAFETAGCAAGACEICEOEASRAR: BARTIGRGA CCBOTACACGCAMBAE
AAGGGACTTC CCAGHPRATTT TAAAATTACC CTTAGAAAGC GGTCTGTGAA 4851
AAACCCOPAC CCAATTT éé‘lri% "AATT . AACAGGAGGA.-— . 4901
CACAGAGGGT GGAJ: é‘?‘g CCTC TCAAGTAGAG - 4951
GAGGTTAGGG TTTATGAGGA CACAGAGGAG CTTCCTGGGG ATCCAGACAT 5001
GATAAGATAC ATTGATGAGT. TTGGACAAAC CACAACTAGA ATGCAGTGAA 40 5051
AAAAATGETT TATTT, > Tﬁf (CAT Gt BLGhek! LréHuh £ GIA¥\Ghman _ 5101
ATTATAAGCT GCAAT AACAAC AACAATTGCA TTCATTTTAT 5151
GTTTCAGGTT CAGG@GA@WWWG@GWMCC Y5 : 5201

TCT ACAAﬁ)TG TGGTATGGCT GATTATGATC. TCTAGTCAAG GCACTATACA ..
SEQUENCE ID #6: Reverse Primer - Rabbit

5¢ - AGTTTTGTCGACCAGATCCGGACTGCTGGGTGGT ~ 3
25
SEQUENCE ID #7: - Reverie Primer - Human

5’ ~ AGTTTTGTCGACCAAGTCAGGATTGCTGGTGTTA - 37 _

30
Sequence ID #8: Amino acid sequence of the rabbit TGFERII:Fc
M G R 6L L RGLWZPZLHTILUVTILWTRI
e L Y WRUDM MV P D
40 N N GA VI XFPOQTLTCIEKTFEFTCDVZ RS ST
¢c DNOTJ KSCMSNTCS STITT™STICETZ KA
45 '
H EV CVAVWURIEKNDTETZNTITTULETV
C HD P KL AYHOGTFTILTLTETDSA ATST?PK
50
: c-I-MK E XK KV F GETFF M CSCS T
f
55 D ECNODUBHTITITFSETETYTTTSSUP?PDTL
vV DKTH HTGC?PUPCPATPETLLTGTGTZ?P S
161 . :
60

V F L F PP K P X DTULMTISU®RTUPEYV
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5251 TCAAATATTC CT TATTAACC CCTTTACAAA TTAAAAAGCT AAAGGTACAC 50 5301
AATTTTTGAG -CATAGI TATT--AATAGCAGAC ACTCTATGCC TGIGIGGAGT 5351  AAGAAAAAAC

AGTATGI TRJo 5iMeh i AACT GTTATGCCTA CTTATAAAGG 540 1peyy TA
TTTTTCCATA ATTTTCTTGI ATAGCAGIGC AGCTTTTTCC 55 5451 TTTGIGGIGT
AAATAGCAAA GCAAGCAAGA GITCTATTAC TAAACACAGC 5501 ATGACTCAAA
AAACTTAGCA ATTCTGAAGG AAAGTCCTTG GGGTCTTCTA 60 - 5551 CCTTTCTICIT
CTTTTTTGGA GGAGTAGAAT GTTGAGAGTC AGCAGTA _ 5601 TCATCATCAC
TAGATGGECAT TTCTTCTGAG CAAAACAGGT TTTCCTCA - WD 98/48024

PET) US98/ Q758w mrmomre et e -15-

~5651—AARCECATTC-EReEACTEYT- ColATY CATC AGTTUCRTAG Sriechater™ ¥ ¥

.5701  AAAATACACA AACAATTAGA ATCAGTAGTT TAACACATTA TACACTTAAA 5
5751 AATTTTATAT TOAGCTTAGA GCETTRAATCRK TETGTAGGTA GTTHGRCCAAN S T
5801 TTATGTCACA CCACAGAAGT AAGGTTCCTT CACAAAGATC TAAAGCCAGC

5851 AAAAGTCCCA TEGRCTHALA AARATLCATA; CT TH AGGAS @A GRAGGkx £ %0 5901

AACTTGAAAG CATCTTCCTG TTAGTCTTTC TTCTCGTAGA CTTCAAACTT 5951
ATACTTGATG CCTTTTT C- AGAGAGGACG CCTGEGIAT 5 6001
CTGGGA G---T?I'-'I'-ATAT%% % C&A‘fﬁcrb@&AAAKAd;r&Td{ T ¥x A 6051
CTTTCAAATT _CCTGCATGAT CCTTGTCACA AAGAGTCTGA GGTGGOCTGG 6101

TTGATTCATG GCTTCCTEGE ARAGAGRAGT BCRITCCGACTT AFCCAARCCGA R D2(E L T
6151 TGLCTACTTT  ACTTGCCAAT TCCGGITGIT CAATAAGICT TAAGGCATCA '

6201 TCCAAACTTT TEOGAAGAMA ATGAGETGCTLCGTGETGSTE GTTFGAGTECT a v

" E W E S N G Q P ENDNZVYIXTTUPP VL D

20
| s DeSsSF FLYSEKTLT VDEKTSET RWQQ
25 @ N VF S CSVMHEEA ALTHTNUETYTOQ K
'S L S L S P G K
30
SEQUENCE ID# 9: Amino acid sequence of human TGFPRII:Fc
35 M G R G LLRGTLTWPLHTITVTIELTWTTRTI
_ A STIUPPHTYVQEKS VNNTDMTITVTD
40 | | -
- N NG AV KF P QL CXKTF.CDVUZ RTFST
C DNGQIXSCMSNGCSTITSTIG CTET KFP
45
Q EVCVAVWRIEKNDTETSNTITTLTETYV
50 C HDP XKL P Y HDFPFTITULETDTA AT BASTSTPK
: C I M XK E XK X K PG ETTFFMCSC S s
.
———————---—=pD-E ¢ N D N I I F S EEYNTSNTPODL
VDKTHTO CPUPCPATPETLTLTG GG GTP S
60 161
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25

6251 TCTACTGAGA ACTATATTAA TTCTGTCCTT TAAAGGTCGA TTCTTCTCAG

SUBSTITUTE SHEET (RULE 26) " -

v

6301 GAATGGAGAA CCAGGTTTTC CTACCCATAA TCACCAGATT CTGTTTACCT

6351 % AGGTTGTGGT CATTCTTTGG AAGTACTTGA ACTCGTTCCT 30
6401 EAGGGTAGGT CTCOGTTCTT GCCAATCCCC ATATTTTGRECT/US98/07587
6451 ACACGGCGAC GATGCAGITC AATGGTCGAA CCATGATGEC AGCGGGGATA 35
6501 AAATCCTACC AGCCTTCACG CTAGGATTGC CGICAAGITT GGCGCGAAAT

6551 CGCAGCCCTG AGCTGICCCC CCCCCCAAGC TTTTTGCAAA AGCCTAGECC -

6601 TCCAAAAAAG .CCTCCTCACT ACTTCTGGAA  TAZBETCAGAG GCCGAGGCGG 40
6651 CCTCGGECCTC TGCATAAATA - AAAAAAATTA .GTCAGCCATG GGEGCCGGAGAA

6701 TOGGCGGAAC TGEGCGEGAGT TAGGEEGECEEG A TGGEGCGEGAG TTAGGERCES
6751 GACTATGGIT GETEACTART YGRGATGETE CBrdecEodt 'VTCfSGfGAH’GW,__E___,__,
6801 ACGGTGAAAA CCTCTGACAC ATGCAGCTCC CGGAGACGGT CACAGCTTGT
6851 CTGIAAGCGG APGRCGEGAG TAGAGAAGCCk CEHTCAGREOSG  BEGTEAGCOLGN s 50
6901 TGITGECGEEG TGICGEEECG CAGCCATGAC CCAGICACGT AGCGATAGCG 6951
GAGTGTATAC TGGCTTAYCT, AFGRGGEATC AGAGCAGAT T, gycgee,@@ N G5§ g y 7001
TGCACCATAT GCGGTGTGAA ATACCGCACA GATGCGTAAG / ' 7051 °
. CGCATCAGGC GCTCTTCCGC TTCCTCGCTC ACTGACTCGC TGCGCTCGGT : 7101
CGITCGGCTG CGGOGAGERE TATCAETAEN ETEAARGECE GFAATAGGET T 16(5; K A
7151 TATCCACAGA ATCAGGGGAT AACGCAGGAA AGAACATGIG AGCAAAAGGC .

- 7201 CAGCAAAAGG C@A@EAAC@G KAMAAG@:O/'G@GTTGI‘-T(E @GTS'T'RTCQIAE L T WO
98/ 4802415 | PCT/ US98/ 07587
-16- K’NQVSLT"CL"'V'KG_FYP-SDIAV'

20 EWESDNGOQ®PENNYZXKTTTPFPVLD
) 'S DG S FFLYSEKLTVDERSE RGWOQ
25 - '
G NVF SCSVMHEEALTEHNEHTYTQK
S L S L S P G K
30 '
éoqﬁonco ID No. 10: Rabbit RII:Pc fusion “Junctio;r.t” nucleotide.
35 . sequence . i _
" TCTGAGGAATACACCACCAGCAGTCCGGATCTGGTCGACAAAACTCACACATGCCCACCGTGCCCA
40 L . _ : : o
SEQ ;'D NO: 11 Rabbit RIT =_!'e fugion “Junction” amino acid sequexnce
lSEEYTTS.SP'DLVDKTB_T.CPPCP
45 '
‘Sequence ID No. 12: Human RII:Fc fupion “Junction” nucleotide
o seguence .

- . ' gg:CAGAAGAATATAACACCAGCAATCCTGACTTGGTCGACAAAACTCACACATGCCCACCGTGC
Sequence ID No. iB: Human xiz sFc fugion “J‘unéticn” amino acid
segusnce '

60 'SEEYNTSNPDLVD'K'TH_T-CPPC"P



7251 TAGGCTCCGC CCCCCTGACG AGCATCACAA AAATCGACGC TCAAGTCAGA 7301

GGTGGCGAAA CCCGACAGGA CTATAAAGAT ACCAGGCGTIT TCCCCCTGGA 5 7351 -
AGCT CCCT %’#%FCT CC TGITCCGACC CTGCCGCTTA CCGGATACCT PCT/US98/6%7847

TCGG GAAGCGTGGC GCTTTCTCAT AGCTCACGCT 10 7451
GTAGGTATCT CAGITCGGTG TAGGTCGITC GCTCCAAGCT GGGCTGIGIG - 7501
CACGAACCCC CCGITCAGCC. CGACCGCTGC GCCTTATCCG GTAACTATCG 7551
TCTTGAGICC AACCCGGTAA GACACGACTT ATCGCCA%! G GCAGCAGCCA 15 7601
CTGGTAACAG GATTAGCAGA CCGAGGTATG TA TACAGAGITC 7651 :
TTGAAGTGGT GGCCT AACT A CGGCT ACACT AGAAGGACAG TATTTGGTAT 20 A
C'I_mC'I_G ] ‘ %‘rA&:"C‘FT_— RS, _._._._..........7.75 1._._......_.___._ it Do
GATCCGGECAA A PORGER Wr@%l ITTTT TGITTGCAAG. . .......7801
CAGCAGATTA -CGCGCAGA Ay CAAGAAGATC CTTTGATCTT 25 7851
TTCTACGEGG TORGAIEIGAHST C AGTGGAACGA AAACTCACGT TAAGGGATTT : 7901

TGGTCATGAG ATTAT
4

CAGTTACCAA TGIEbBiAl sonFEsTamcidicrobiz} riersAy recombinant Pm%e%q?ade

. -IC"CI-BgBC:‘.GrA-IC-;CC;‘CA;-é'? CA%;&JE&% f@@%)%@%nﬁﬁg f@&% "2re ombinant mxcroﬁil@l o ] -

ACGCTCACCG GEEGRAGHTIeil ATGMREANT mictokBt apDssiorssEm s essgntially fregzmauve

CTEACECAS MG ST SR Ak SRS .l il

CAACGTTGTT GGEAREGCPOUIAGEBATEWT y@STErhAGGE Tostatior prvsm gifferent from tha8351
GTATGGCTTC ATTCAGCTCC w GATCAAGGOG AGTTACATGA 8401
TCCCCCATEr T TCCTTCGGTC CTCCGATCGT - 50

TGTCAGAAGT . AAGTTGmaegmmc;WEA"ﬁ@ummmwwm a characteristic °§§§f

e

homology with the embodiments of the present invention disclosed herein to be capable of

binding detectable quantities of TGF-beta and/or transmitting 2 TGF-beta stimulus to a cell, for
15 example, as a component of a hybrid receptor construct, or cross-reacting with anti-TGF-beta
~ receptor antibodies raised against TGF-beta receptor from natural (i.e., nonrecombinant)
sources. Preferably, biologically active TGF-beta receptor fusions within the scope of the
present invention are capable of binding greater than 0.1 nmoles TGF-beta per nmole receptor, -
- and most preferably, greatér than 0.5 nmole TGF-beta per nmole receptor in standard binding.. . .. ...
20 assays (see below). - _ | '
| Similarly, a “TGF-beta binding molecule”, as used herein, is any molecule exhibiting the
same, or substantially the same, biological activity as a TGF-beta receptor fusion protein.
"Individual" means a living organis:h, including humans, other mammals and any -
other animals which produce TGF-beta. | , ,
25 “TGEF- beta overproduétion‘.' as used herein is an amount of TGF- beta present in serum
or tissue which is significantly above the normal level. More preferably, TGF-beta
overproduction is a level between about 2 and about 20 times normal. Even more pieferably, R
TdF— beta overproduction is a level between about 2 and about 15 times normal. For examblé;
. ‘Deguchi measured 24-hour TGF- beta productlon of bronchoalveolar cells and reported normal . — .-
30 levels of 410 +/- 225 pg/10” cells .
_against excess TGF- beta production of 1288 +/- 453 pg/107 cells in systemic lupus
_ erythemalosus and 1417 +/- 471 pg/lO’ cells i m scleroderma ((1992) Ann. Rheum. Dis. 51:362-

65). TGF- beta overproductlon can be determined, in combmatlon thh normati levels, by

- SUBSTITUTE SHEET (RULE 26)



55 8601 TTGCTCTTGC COGGOGTCAA CACGGGATAA TACCGOGOCA CATAGCAGAA
8651 CTTTAAAAGT GCTCATCATT- GGAAAACGTT- CTTCGGEG0G AAACTCTCA 60 8701
AGGATCTTAC CGCTGTTGAG ATCCAGTTCG ATGTAACCCA CTOGTGCACC 8251

CAACT AT SHBBRN LT T TTACTITCAG. CAGLOTTTOT GOGTGAGAA  FCTUsmid o o,

PCT/ US98/ 07587 -17- 8801 AAACAC
GCAAAATGCC GCAAAAAAGG GAATAAGGGC GACACGGAAA 8851 TGT TGAAT,%:éGGAAG
TCATACTCTT CCTTTTTCAA TATTATTGAA GCATTTATCA 5 8901 - GGGITATTGT
CTCATGAGCG GATACATATT TGAATGTATT TAGAAAAZZA 8951 AACAAATAGG

- GGTTCCECEC ACATTTCOCC GAAAAGFGCC-ACCT GACGT C- - 9001 TAAGAAACCA .

- - TTATTATCAT-GACATEASEr ﬂ;ﬁ@p@ﬁgﬁa : PGICAR S MRNA ‘or of pro@@EsIWhoSASBOELY IF T
'CGTCTTCAAG AATTCCG - 15 ﬂlJENCE J.D# 4. Nucl eot lde. sequence, of
hurman TGF[ er mqma qy(',l'GF—“beta such as collagen
ATGGGTCGEGEEECT ~ tﬁi?ﬁ:e{aﬁééTdfﬁBroblasts and 832
20 . . GCCAGCA CCCACCGCA CGGET :
892 fibrous proter%?sﬁ\lh as collagen quGt-:EL%ﬁ\GAAGr TAATAACGACATGATACTCACTGAC

/;/;CAACG%T GCAGT CA&@HIWMEM%TWBEWNS plusthe 952

T OT GACAACCAGH I AT ErAs e X Ersaliviar e oA S EoRes iR fsppipin and collagepy,
: CAGGAAGTUGTGTWGEEAEEK&@%A&@MIWEW pE@eins of the 072

invention and other phys:ologlcally compatxble ingredients. The therapeutic cornposmon may
‘contain cxcxpxents such as water, minerals and carriers such as protein.
10 "A sufficient amount” of the proteins ‘of the invention as used herein refers to the
amount of TGF- beta receptor fusion prorein that neutralizes the biologic activity of excess
TGF- beta . It may be d_etemlined by (1) suitable clinical variables of improvement, '(2)
pathologic evaluation of the effects on fibrosis and/or immunosuppression or prevention of
fibrosis, or (3) a direct inhibition of TGF- beta.
15 “amino acid”- a monomenc unit of a peptide, polypepude, or protein. There are
twenty amino acids found in naturally occurring peptides, polyp_eptldes and proteins, all of
| which are L-isomers. The term also includes analogs of the amino acids and D-isomers of the
protein amino acids and their analogs. | |
o “protcm" ‘any polymer consrstmg essennally of any of the 20 amino acrds Although
20 pOlypeptld is often used in reference to relatxvely large polypeptldes, and “pepude" is often
o used in reference to small polypepudes. usage of these terms in the art overlaps and is varied.
The term “protem as used herexn refers to pepudes, protelns and polypepudes, unless
otherwrse noted. .
“funcnonal eqmvalent" of an amino acxd resxdue is an amino acxd having smular
| 25 physlco-chemlcal propemes as the amxno acid residue that was replaced by the functlonal
equwalent
' o ' _' “fusion”- referstoa co—hnear, covalent hnkage of two or more protems or fragments
thereof via their individual peptide backbones, most preferably through genenc expressmn ofa
- polynucleotxde molecule éncodifig those proteins.
30 "mutant” - any change in the genetxc matenal of an orgamsm, m partrcular any
__ change (1 e. delenon, substrtntxon, addrtxon, or alteranon) ina wﬁd-type polynucleotxdc

) sequence or any change in a wxld—type protem _ _'

- SUBSTITUTE SHEET{RULE26) '~ % '



- TGCCATGACCCCAAGCT CCCCTACCATGACTTTATTCTGGAAGATGCTGCTTCTCCAAAG 1132

35" : - TGCATTATGAAGGAAAAAAAAAGCCTGGTGAGACTTTCTTCATGTGTTCCTGTAGCTCT
119 2 WO 98/48024 . PCT/US98/07587
GATGAGTGCAATGACAACATCATCTTCTCAGAAGAATATAACACCAGCAATCCTGACTTG 1252
40
GTCGACAAAACT CACACAT GCOCACCGT GOCCAGCACCT GAACT CCTGRGGGGACCGTCA 1312
GTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCT CATGAT GRCCCGGACCCCTGAGGTC 45 1372
ACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGT GTTCAACTGGTACGTG . 1432
50 B e.A CAT \ GTACAACAGCACG
~1492 - R — 3 {ow mﬁ%ACISAGTAC
21552 55 . protem._ora pomon thereof ,.OT.protein sequence, or portion thereof, respectively, as it normally
AAGT GCAAGGT CTCCAACAAAGCCCT CCCAGCCOCCAT CGAGAAAACCATCTCCAAAGCC - 1612
MACIBCAGCCC@&WC@RCACETGTACACCCT@CCCCATCCCCIBATGAGCTGACC 60 1672
AAGAACCAGGT CAGCCT @WWMATWW&s substantially 1732
Y\?8?8/ 4-8_024 . equivalent t00.5X SSC to about 5 X SSC and 65 ° C for both hli'glrc/hga%%g /ar&)d7\§agsz
GAGT CCGAGACCAR T ey oA @GR Gl | ShEero 1ona5defimtmn

TCCGACGGCT CCTTCITCCICTA GCAAGCT CACCGT GGACAAGAGCAGGT GGCAI
and encompasses a range of hybridization conditions. Higher stringency condmons may, for

example, include hybridizing with plague screen buffer (0.2% polyvinylpyrrolidone, 0.2%
Ficoll 400; 0.2% bovine serum albhmin. 50 mM Tris-HCI (pH 7.5); 1 M NaCl; 0.1% sodium
0 pyrophosphate, 1% SDS). 10% dextran sulphate and 100 pg/mt denatured, sonicated salmon
sperm DNA at 65 C for 12—20 hours, and washing thh 75 mM NaCl/7.5 mM sodium citrate
(0.5 x SSC)/1% SDS at 65° C. Lower stnngency conditions may, for example, include
hybnchzmg with plaque screen buffer, 10% dextran sulphate and 110 pg/ml denatured
sonicated salmon sperm DNA at 55°C for 12-20 hours, and washing with 300 mM.
15 NaCl/30mM sodium citrate (2.0 X SSC)/1% SDS at 55 ° C. See also Current Protocols in
Molecular Biology, J‘ohn Wiley & Sons, Inc, New York, Sections 6.3.1-6.3.6, (1989).
_'.'exptession control sequence"- a sequence of polynucleotides that controls and
__ regulates expression of genes when operatively linked to those genes. |
~ "operatively linkeo"- 'a.oolfnucleot.i'de sequence (DNA, RNA) is operatively linked

20 to an expression control sequence when the expression control sequence controls and regulates

the transcription and translation of that polynucleotide sequence. The term "operatively linked" '
includes havmg an appropriate start signal (e.g., ATG) in front of the polynucleotide sequence
tobe expressed and mamtammg the correct readmg frame to permit expression of the
_ polynuclconde sequence under the control of the expressnon control sequence and production
-25 . of the desired polypeptide encoded by the polynucleoude sequence
expressmn vector”-a polynucleonde such as a DNA plasrmd or phage (among
other common examples) wh:ch allows expressxon of at least one gene when the expression

vector is mtroduced__mto a host cell. The vector may, or may not be able to replicate in a cell.

~ "Isolated" (used mterchangeably with “substantially pure™)- when applied to nucleic
30 acid i.e., polynucleot:de sequences, that encode polypeptzdes. means an RNA or DNA
polynucleoudc poruon of genonuc polynucleotxde cDNA or synthetxc polynucleotide which,
by virtue of its ongm or manipulation: (i) i is not associated wnth allofa polynucleoude with °

.. SUBSTITUTE SHEET (RULE 26)



GGGAACGTCTTCTCATGCTCOGT GATGCATGAGGCTCT GCACAACCACTACACGCAGAAG 1912 10

AGCCTCTCCCTGTCTCCGGEGTAAAT 1972 15 SEQUENCE | D #5: Forward -
Primer - ble@nd Human 5 -

AAGGAAAAE‘& CTGCCATGGGTCGRGRRCTG - 3' 20 - BEHERMESED #6:
Revewr se Priner - Rabbit 5" - AGITTTGICGACCAGATCCGGACTGCTGGGTGGT
-3 25 ' SEQUENCE I D #7: Reverse Priner - Human 5" -
AGTTTTGTCGACCAAGTCAGCATTCCTGGTGTITA - 3' 30 - .Sequence | D #8: Am no
aci d sequence of the rabbit - TGF[err]RII F24- : MGRGLLRGLW
PLHLVLWTRI35 ASTI PPHVQKSVNND

S CMSNC.S C.VAVWRK

[T POy thgreon: or i s Tinked Y piciieac o opesshgigalopiety ofhepindn fattop, ¢ 50

T

N Q..

N T

K E K Kyhih ifis Gnked i natﬁ'e dr (il ddes nét occur fn nkturs. By “isolated” it idFufther Ghebht aD H
P

GS E golynuc]eouge sequenf%g\at 1&615 amplified in vitro b}(/ fgr qz:agﬁﬁ, qgllj'gmlglskcpﬁl.\:anL PMAI PS
E

G
\9’ ~ reaction (PCR); (ii) chemically synthesized; (iii) recornbmanﬂy produced by cloning; or (iv)

IM—0Z0Z
AP—*Uoz

* purified, as by cleavage and gel separation.
Thus, “substantially pure nucleic acid” is a nucleic acid which is not immediately
configuous with one or both of the coding sequences with which it is normally co'ntigﬁous in
. the naturally occurring genome of the organism from which the nucleic acid is derived.
10 ‘Substantially pure DNA also inciudes a recombinant DNA which is part of a hybrid gene
encoding additional sequences. .
"Isolated" (used interchangeably with “substantially pure™)- wheh applied to
" polypeptides means a polypeptide or a porﬁon thereof which, by virtue of its origin or
manipulation: (i) is present in a host cell as the expreSsidn product of a portion of an expression
- 15 vector; or (i) is linked to a protein or o’th_er chemical moiety other than that to which it is linked
. in nature; or (iii) does not occur in nature. By “isolated" it is further meant a protein that is : (i)
chemically synthesized; or (ii) expressed in a host cell and purified away from associated
proteins. The term genefally means a polypeptide that has been separated from other proteins
anc-i nﬁéleic acids with which it naturally occurs. Preferably, the polypeptide is also separated
20 - from substances such as antibodies orgel mﬁtr'ices (polyacrylamide) which are used to purify it.
“heterologous promoter”- as used herein is a promoter which is not naturally
associated with a gene or a purified nucleic acid, -
“Homologous™- as used herein is synonymous with the term "identity" and refers to
the Sequence similarity between two polypeptides, molecules or between two nucleic acids.
25 ‘When a pbsition in both of the two compared sequences is occupied by the same base or amino
acid monomer subunit (for instance, if a position in each of the two DNA molecules is occupied
- by ademne or a position in each of two polypeptides is occupied by a lysine), then the
respectwe molecules are homologous at that position. The percentage homology between two
- ~sequences is a function of the number of matching or homologous positions shared by the two - - - - -
- 30  'sequences divided by the number of positions compared x 100. For instance, if 6 of 10 of the
positions in two sequences are matched or are homologous, then the two sequences are 60%

- homologous. By way of example, the DNA sequences CTGACT and CAGGTT share 50%

-SUBSTITUTE SHEET (RULE 26) -~
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WO 98/ 48024 o PCT/ US98/ 07587

-19- TCVVVDVSHE D PEV K F N WYYV ' DG
V.EV H Nvbagugod P REE QY NS TS5 _ Y RV V S pdrniso¥iobssyl Q D
LNGKEY 10 KC KV SN KA L PA P I E K T 1 SKA
KGQPRE PQV YT L P P S RDELT 15 KNQVSLT
LVKGFYPSDI AV .  EWESNGQPENNYKTTPPVLD
20 SDGSFFLYSKLTVD. SRWQQ 25 GNVF S
C SV MH EALHNHYTQK SLSLSPGK 30
SEQUENCE | D# 9: Amino aai d sequence of h n err] Rl I MG .
R gJ L LR h@mo‘ggws cFSthq_é -tﬂtal qosi\ayirckmf_arg\ynatf:i{m;l enira.[ly, c]ompanson 5. @%%hexptv‘g H\
Q K'S V.N N Igeddehce¥ art altgned to give maximum homology. Examples of references to DEFINE?? _ ...

The terms “peptide(s)”’, “protein(s)” and "polypeptide(s)” are used interchangeably
‘herein. The terms “polynucleotide sequence” and "nucleotide sequence” are also used

5 interchangeably herein.

Practice of the present invention will employ, unless indicated otherwise, conventional
techniques of cell biology, celi culture, molecular biology, microbiology, recombinant DNA,
protein chemistry, and immunology, which are within the skill of the art. Such tecﬁniq_ues are

10 described in the literature. See, for example, Molecular Cloning: A Laboratory Manual, 2nd -
edition. (Sambrook, Fritsch and Maniatis, eds.), Cold Spring Harbor Laboratory Press, 1989;
DNA Cloning, Volumes I and II (D.N. Glover, ed), 1985; Oligonucleotide Synthesis, (M.J.
Gait, ed.), 1984; U.S. Patent No. 4,683,195 '(Mullis et al.,); Nucleic Acid Hybridization (B.D.
Hames and S.J. Higgins, eds.), 1984; Transcription and Tfanslatibn (B.D. Hames and S.J.

15 Higgins, eds.), 1984; Culture of Anima_l Cells (R.I. Freshnéy, ed). Alan R. Liss, Inc., 1987;
Immobilized Cells and Enzymes, IRL Press, 1986; A Practical Guide to Molecular Cloning
(B. Perbal), 1984; Methods in Enzymology, Volumes 15'_4 and 155 (Wu et al., eds), Academic

. Press, New York; Gene Transfer Vectors for Mammalian Cells (J.H. Miller and M.P. Calos,

eds.), 1987, Cold Spﬁng Harbor Laboratory; Immunochemical Methods in Celland .. . . . .

20 Molecular Biology (Méyer and Walker, eds.), Academic Press, London, 1987; Handbook of

| Experiment Immunology, Volumes IV (D.M. Weir and C.C. Blackwell, eds.), 1986;

Manipulating the Mouse Embryo', Cold Spring Harbor Laboi'atory Press, 1986.

IL. General Properties of Isolated Proteins and Polynucleotides
25 A. Soluble TGF-beta receptor fusions and their Analogs as TGF—BetA antagonists
The present invention utilizes isolated and purified TGF-beta antagonist polypeptides.
The isolated and purified TGF-beta anfagonis_t polypeptides used in this invention are

substantially free of other contaminﬁtixig materials of natural or endogenous origin and contain

less than about 1% by mass of protein contaminants residual of production processes:-The -- - - - . .

. 30 TGF-beta antagonist polypeptides used in this invention are optionaily without associated
native-pattern glycosylation. -

... SUBSTITUTE SHEET (RULE 26) -



40._?&.-, NNGAVKFPQLCKFCDVRFST CDNQOQK
SCMSNCSI TSI CEKP 45 - QEV-CGVAVWRKNDENI T
LETV CHD PK L PY HDF I L E D :
c VR CCETEE M e s cos s s ooty
FSE EYN T SN PD L VDK T H T C P PC PA P
E L L G GP S 60 161 VFLFPPKPKDTLMI S
RTPEV WD 98/ 48024 _ :

PCT/ US98/ 07587 =26 - 20- T
CVvV VvV VvV DV SHE D P-EV K-F N--W-¥-V..5... .. DG :VE
V- 'H N A" "K-T-AKuse@dhefin, the tdim(’jl‘Gl?-beﬂalre@tofr refers-to-proteins-having-anfnd/acid/ - - S-\/--- L
T M L H.-

PA P %qugl %wﬁlch%e s@ ra.ﬁlall szlar t]onanve mamxk'xhén 55&3% %eé Rﬁ’#\(‘}(F ﬁetzb

R D E L T 15 binding molecule sequences, and which are capable of binding TGF-beta and inhibiting TGF-

‘beta from binding to cell membranes containing TGF-beta receptor. The preferred TGF-beta
5 receptor is mature full-length TGF—beta receptor Type lI ‘TGF- beta receptor Type Oisa
membrane—bound protem with an intracellular N )
domam, transmembrane domam and exttacellular pomon wh1ch binds to TGF- beta Human
TGF- beta receptor Type I has been determined to have the amino 'acxd sequence shown in Lin
et al., Cell: 68, 775-785 (1992), and corrected as shown'in U:S. Patent _5.693,607.
10 The preferred TGF-beta recéptors ‘of the pfeserit' invention are soluble forms of TGF-
beta receptor Typé 11, as well as soluble TGI;‘-beta Tyi:e I binding molecules. Soluble TGF-
beta receptors incfude. for example, analogs or subunits of n.ati_ve proteins having at least 20
amino acids and which exhibit at least some biological Iacti'vity in common with TGF-beta
receptor Type II or TGF-beta binding molecules. - |
15 . The terms “TGF-beta Type II receptor fusion protem or ‘TGF-beta RII:Fc” are used
interchangeably and represent the most preferred embodiments of the compositions of the
present invention. This fusion protein contains at least part of the TGF-beta receptor (Type II)
linked to at least part of a second pfot_ein that is not TGF-beta receptor Type Il Specifically,
th_e second protein may be the contant region-of-an immunoglobulin-(preferably IgG, most - -. ..
20 preferably IgG1) or may be a portion thefeof such as the hinge, Cy2 or Cy3. The preferred
fusions of the invention are homodifners,_ connected to each other by disulfide linkages but
heterodimeric forms are also means to be within the scope of the invention. See Section IV.
Thus, the most preferred compositions of the preseﬂt invention are TGF-beta antagonists
that are soluble fusion proteins such as recombinant chimeﬁc antibody molecules having TGF-
25  beta receptor sequences substituted for the variable domains of either or both of the
- immunoglobulin molecule heavy and light chains and héving unmodified constant region
3 domams For example, chimeric TGF-betaRIIIIgGl is produced from a chimeric genes: a TGF-
' beta RIVhuman gamma 1 heavy chain chimera. Followmg transcription and translation of the
-chimeric-gene; the-gene product assembles-i into‘a-homodimer having TGF-beta receptor
30 - displayed bivalently. Such polyvalent forms of TGF-beta receptor may have enhanced binding
" affinity for TGE-beta ligand. o | -
The soluble TGF-beta receptor constricts of the invention are devoid of a

" transmembrane region (and are secreted from the cell) but retain the ability to bind TGF-beta.
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KNQVSLTCLVKGFYPSDIAV 20 E WE SN G Q P
L T V vbotasos R W Q Q 25 GNVF S CS ¥YcWudodnrisst HN.
HY T QK SLSLSPGKZ30- : . Sequence I D No. .10:
Rabbit RII:Fc fusion "Junction"” nucleoti de. S sequence 35 _
TCTGAGGAATACACCACCAGCAGT CCGGATCTGGT CGACAAAACT CACACAT GCCCACCGT GCCCA 40

SEQID NO 11 Rabbit RII:Fc fusion "Jungtion” am no acid sequence '
SEEYTTSSPDLVDKTHTCPP 45 ' SequenceIDNo.
12: Human Ri | : Fc- f usi-op--"-dunet i- on nucleot I-de - sequence:

- FCTCAGAAGAAT PR ARA -2l an! ErofeiR N ampe s SRAIRETH A

ST
(CCA_ 55 ___ comespondifp3t &1 6Eparlas M. ex&&elmw@oﬂﬂa daive mF-eaa m&e;nsﬁ(b @rﬂﬁ@m' no
acid - sequence 60 F % P TH
T C P p @N®:8or9) orgping gqu s3gences substantially similar or are at least 60% homologous :

PCT/ US98/ 075§ the sequences of SEQ ID NO: 8 or 9 and which are biologically active in that they bind to
5 TGF-beta ligand. Equlvalent TGF-beta receptors. include polypeptides which vary from these

- sequences by one or more substitutions, deletions, or additions, and which retain the ability to
bind TGF-beta or inhibit TGF-beta signal transduction activity via cell surface bound TGF-beta
receptdr proteins lnhibit_ion of TGF-beta signal tran_sdué_tioﬁ activity can be determined:by _
transfecting cells with recombinant TGF-beta receptor DNAs to obtain recombinant receptor '

10 expression. The cells are then contacted with TGF-beta and the resulting metabolic effects
examined. If an effect results which is attributable to the action of the ligand, then the
- recombinant redep_tor has signal transduction activity. Exemplary procedures for determining
- whether a polypeptide has signal transducfion'a_ctivity are disclosed by Idzerda et al., J. Exp.
‘Med. 171:861 (1990); Curtis et.a.l..__l?roc. Natl. Acad. Sci.U.S.A. 86:3045 (1989); Prywes et al,
15 EMBO JI. 5:2179 (1986) and Chou et al., J. Biol. Chex__n: 262:1842 (1987). Alternatively,
primary cells or cell lines which express an endogenous TGF-beta receptor and have a
detectable biological response to TGF-beta could also be utilized. |
A “fragment” of the proteixis of this inventlon is a portion or all of a protein which is
~.-capable .o_f..binding_'llGEe_heta._.Px:ferably, this fragment has a high affinity for TGF- beta.
20 Preferred fragments of fusion proteins are protein fragments comprising at least part of the
extracellular portion of the TGF- beta receptor Type II bound to at least part of a constant
region of an immunoglobulin . Preferably, the affinity is in the range of about 107 to 1072 M,
although the affinity may vary considerably with fragments of different sizes, ranging from 107
to 10“3 M. In one embodiment, the fragment is about 10-110 amino acids in length and |
25 compnses the TGF- beta bmdmg site linked to at least part of a constant region of an
immunoglobulin. . .
If the nanve ammo acid sequence- of the. extracellular domain of TGF-beta receptor (e.g.
amino acids lto 160 of SEQ ID NOS:. 8 or 9) is used in the fusion proteins, the amino acid
et .. .. Sequence resembles. that of the entire extracellular portion of the Type II receptor. When smaller
30 TGF beta -receptor Type II portions are employed, they rqsemblq_vanous portions of the
- extracellular portions of the Type Il TGE- beta receptor, so long as they bind TGF- beta with
high affinity. ~Although the sequence of a given “fragment” is based most preferably on the
native TGF- beta receptor I extraqelhllar region, the definition also comprises analogs of
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- 21- DETAI LED DESCR! PTI ON The fol lowing terms are used herein:

Definitions "Reconbi nant.,," as used herein, nmeans that a protein
is derived fromreconbinant (e.g., 5 m crobi al or marmal | am) expr essi on
systens. WRPEABFal " refers to reconbinant proteins made SPO7BRCt eri al

or fungal (e.g., yeast) expression systens. As a product, "reconbi nant

m cr obi al " defines a protein produced in a mcrobial expression
systemwhich is essentially free of native = . endogenous subst ances.
Protein expressed in nost bacterial culted8s, e.g., E. coli, will be free

of glycan. Protein expressed in yeast may have a glycosylation pattern

wdi fferent 1 pigeidiaF th%%venzx@wﬁmaeamgmamﬁimk TGR- tie6d .|Such analogs include those -
"Bi.ologically active," as us hroflr,uag_gout he specjficat] gn as

"Charact eri st FAd5RY cppgervative su s““B’@P%P RAAcifsas Wil 25, thogeade Yﬂﬁ‘faf"lﬁfﬁqkar

nmol ecul e Shagﬁ&eﬁﬁhét}ﬁlfﬁgﬁmﬁm no-acid sequence . .. . ‘honology -with the
enbodi nrents of the present t|on di scl osed herejn to be capabl

bi nding det ect abF 'é?ﬁ“i"efﬁ‘g W%@Esa“s HH‘}‘(?P""T‘?‘%‘?%H??‘FH’(@“‘@ T@‘dﬁé{‘%
sti mul USst 0 @f mehituraﬁpbccihﬁmg naxmagfabﬁs indRuding aNelie ph9Tderetic coutiehiaitslor @k pt. OF
- construct, Of .-Cross-. ?actlng anti tor, anti bodi es

raised. agal ndgriapgth WBWF%%P%?’H’F"]S" P"éd“wdrfﬂﬂ\“geg%?ﬂéﬁ’f Jputant
sources.. Pr efpﬁﬁeml ¥, well @Ir&amaxahdtkrﬁﬁ tand/xewTﬁ?va ﬁkabéreeﬁaé @&mity) ThOpypsblides N -
t he scope of .th resent ven reé:%g%bg FPQ% di nlg &seat er
t han 0. nrmF'é’?dT@:a‘B‘@? ?ﬁ“‘ﬁﬁﬁ? 35y 90 B ADIY
greater: t han afind aBidRERede roBSEQ nmosns)bxe) e ?ﬂs'&l’pnﬂeﬂ:aﬁ'faﬁﬂ ﬂi&[\ﬂe B &flinb ecxao

- assays (see bel ow) . Simlarly m)l ecul e"

as used !Rer eiS§UeRS °%fﬁ‘§f‘°ﬂi5 F\séﬁr'%asémmqwgfwﬁee m ng%g&‘@%ﬁ?rg :
substanti al | polyheptidaizRs lekdt sl mgzo: ad) 196, {dr 150 3mifi¢ ackds I4feniah ind ihemsataoreag‘t gsion
protein.

|
Rumans, ot he PPk el e erctraly S iges . maspretpeoty e o S0 e e

“beta. 25 co;mguousan{ﬁ{aimdb%ﬁsmqamqmsk@aﬂgon as used herein is an armunt
of TGF beta present in serum . r whi ch i s sjgnif.icant
above the nornal %B’P@“ﬁeﬁ\gﬁi& ‘BY‘@?‘E}‘&‘E)‘P‘% th"F@I!" t‘f fitise as a result °%®%F’ﬁ?‘?ﬁf’ﬁ€%l on is

a | evel fet wemikipidgunts, mt@fuﬁvahauénﬂien ke Saliefativel RNAyglidingevents) aef er abl y,

TG beta overproducti ig a, level bet en ahou 2 and about 15 t.i

nor mal .~ For Vg frans ationa a“%ﬁ'ﬁ?ﬂﬁla‘}?ﬁ b‘%ﬂ &ﬁpug’(ﬁ—‘?%f)&“ e?ﬂ“ﬁ%ﬁ%ﬁ i on
~of bronchoal \s9ﬁhe’ii’cnﬁb&ﬁd&cﬁf&d&ﬁﬁ%ﬂﬁf&yﬂ&hﬁ%,cﬁ&mﬂccﬂsﬁ%iaﬁr&fxltifhlo +/ - 225
pg/ 10[ err] celé, . agai nst1 exc GF- bet a {) duction. of 1288 +/-
453 pg/.10] er rposaRfiplly tP%sagg‘;g’fw ap odifications present WRERNGRIRIEInIT eRPIASeH 11,/
471 pg/ 10[ er rgnatied defl, driin Selefk WA FeRul {nkﬂaaﬁstrbfpsﬂiewmauaasmo&ﬁc&GRs

65). TGF- beta overproduct i.Qn can be determ ned, in conbination wth nornal

level s @y present When expressag n a native cel _
PCT/ US98/ 07587 ' ' -29.

measur enment g; - t"hlgolTCizls .bet a gifgt ein, of TG~ beta NRNA or of products
whose synthest's i ate @f‘\“ﬁ‘ﬁ?‘ 6P GE- bet a, such as col | agen.
"Connective ti ssreeferral ﬁoll)hﬁdetﬁxdés SFIhEinefsrae Qdrivédfiom polyelqotias aiut endaﬁe
fibrobl asts and ei ns suc g % )
A1 br opr of 180 serspson e vEvpe FaFbea rsam ¢ 20 S ORI 18 e a0
fibr obI azt s PSUPatdnb$,693,607. A cDNA encoding a TGF-beta receptor Type II molecule (i.e. nucleotides
numbered as 832-1311 of SEQIDNO.:2o0or SEQ ID.NO:4)isa complementary DNA (cDNA)
sequence encoding for TGF-beta receptor. Other members of the TGF-beta receptor family are
presented as wild-type TGF-beta Type I polynucleotxde (REF), and w11d-type Type IIT
'polynucleotxde (REF). .
30 Moreover, the isolated, polynucleotxdes depxcted in SEQ ID NOS. 14, 10 and 12 can be
‘altered to provide for functionally equivalent polynucleotides. A polynucleotide is "functionally
equivalent” compared with those of SEQ ID NOS.: 1-4, 10 and 12 if it satisfies at least one of the

following conditions: (a): the "functional equivalent" is a polynucleotide . that hybridizes to any of

SUBSTITUTE SHEET-(RULE 26) -~~~



correspondi ng overexpre55| on of ‘extracel lular matrix such as f| bronecti n,

| am ni n and col | agen. A "t herapeutic conposition" as used
herei n i sydadsigea as conprising the proteins of the péTISIRlongy and
ot her physiologically conpatible ingredients.. The-therapeutic conposition
may contain excipients such as water, mnerals and carriers such as
protein. 10 "A sufficient anount” of the proteins of the

i nvention as used herein refers to the anount of TGF- beta receptor
fusion protein that neutralizes the biol ogfc activi ty of excess

TG beta . It may be deternined by (1) suitable clinical variables. of

“i nprovemnent the(fi’}gcgomg sequencm(SEQ wossvaalm,am omlenstandard hybridization opnditidns.osi-s- - o
and/ or. I ml fe; %ny e 905;!?0 rfgﬁgeta cep?or pro.telﬂlhavmgatheb szf.?'nselb%l Oéal gc:%)v 1§ as direct

i nhi bition RoOMEr € “uni't
of a pepti de;vxldprgiaq/mbétdee,cemr mﬂdb)ahm"ﬁnﬁneuaize@nalent" 1s apolymichetﬂqxhambm on

a6 s 10N L i e R e DSBS B R %5%%‘*?915?%’1-&' :

am no acisds 4gm@lafdd-i2soners of the ~ - - . protei n am no aci ds and- thel r _
-anal ogs.. - rotein r consisti f any
ot he 20 anino duiedethe iRt bR tiThe AR et B DRRHARE FyPe o

ref erence t asédtoahcode I‘ISGH—Batgecqmlrymﬁsimﬂ eiereofirEbr “I]ﬁ;f«]aietmpe Haenm{atoe nhese _

used in reference, to sna n.the art

overlaps and" ‘ﬁ‘é&\fgr?ré’amc’"sc’%x "pfﬂ'é’gsgpr#iﬁﬁté;ﬁ” §'§E 5&“5%#’%?‘5 refers

't 0 peptides sumtmitfbh bﬁdxﬁﬁténtpmﬂgﬂsﬂm entede the/same amino acid residueotithiar the ssquence abins
"functi o al

simar Ros bk a e citan Sut PBH B e S BRes PR e R TSR

was r epl ac ecbrbderleEarﬁp]a(Phe(ﬁ)riaboded for by two addotisy BT@ 6t TTT, Try (Y) is coded for by TAC

f - f | e | ink
o ST L 0 B o BBy R0k R REBRRER S0,
ItOL gfs gr alrolo%/etiri::;glmgahogmm |mccendhigt;skmmmb@épp&cimhymumkﬁgiveﬂBNﬂndte@mubaeemmmgh ng
i i
nmateri gl of %ﬁ“"é&%gﬁf"%ﬁ*‘mﬁ” il e Y‘F‘E’L}?‘g)# d‘éﬁ'fi)em‘e seqodnces ‘gg'%‘&ﬂé%de( “égﬁpes"'

del et i oni5 sudegéretand DNA, seqa.ddnek e epnsitered withinthe swope sfnhininwentidnt ype

\F;\g 39/ gfﬁgggzl de Fusion protems o S vention B0 oCrQue}erQhe m%xtara% Le(tia II‘}/&EiI Pecep OF att

PCT/ US98/ 0758$1|own in SEQ ID NOS: 2 and 8, for the cDNA and deduced amino acids sequences,
-23- : e nat ur al occ N ol ynucl eoti d .
sequence of amnI&x Y(wéve?yo i:xszli"mp"rr i W°°r8?mé.“gﬁ% b Lt{dﬁlébre ofPe x3;{|rm BPotEr ﬁﬁm’m m
‘sequence, or PEQ IID DIDSt #h endDfor theeDPACind wledu;tf:d amsino iclqumbésyrespecuvely - -
- exists ip, vivo.

condi ti ofis"- salt erpd"’ff Eenplé %P i 5“@8 ﬁfﬁt?’?so?{ihes'ﬁﬁg{' %’lgtfq ‘8" no‘mi unmo%

equi val ent t ODNASeqteiSGEQIRNOUI0 dnd XmbioGEcid SEQAD NOf dr SEQUID NGyLi0irepresahis on
e T ot ms i3 R L e B SBAHGe Bgn™
enconpasses aDNarmyd thefDN bf thel immbrnoglobaiing di SEQ B Nd‘illg.hthe TﬁFFbietagequeyce ends
condi tions g ar . S ' a | ude z W|th

pl aque scree nx%eﬁ;“}eecr'rctﬁ'.pﬁ/gn ;%P?WW%%I"WSWg NS AL Tl

Fi col | ‘409 Oc&ﬂds;bmding dednesd mbtdd dmino avid 5ﬂncﬁM”'Eeqmndd(ﬁ repqekénﬁd&) SEQ IVINGaQll;
0, 7SS0 et f P HERRE SRR St i AO LER RIS,
65 [err] C for uﬂxﬁuxﬁ@lohulmmqueamls t&msﬂimgnmdxhtelﬁheﬁ!ftéiaﬁdﬂspﬁndmé ‘Yonbition’ -

citrate 1% S Lower.s .
condi ti ons na?“m‘}“ocp %%“gm ifch‘%eﬂ gces m%%Qaﬁ) NGk £11 l“gﬂgb"ﬁpﬁftivehgh\%qﬁ:ﬁy
pl aque screenNufZ the cottidpordingtjttionbdgihis af the iplbt fidbing £6thhoéledtide @30 and@skds - — -
soni cat egosal e etn%%anﬁnuc?eoLSe {Jlg for 12 20 hours and washing wit h

3 00 r‘d\/l
It might be that SEQ ID NOS: 10 and 12 are the minimum DNA needed for hybridization

under standard conditions to any DNA sequence encoding any TGF-beta receptor:Fc fusion

protein. Nevertheless, provided that the whole probe hybridizes to both sides of the junction
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.. purifi ed nucl el

15 NaCl / 30mM sodium citrate (2.0 X SSC)/ 1% SDS at 55 [err]C. See al so
Current Protocols in Mol ecul ar Bi ol ogy;—-John W.l ey.- & Sons,
Inc. New sesctions 6. 3. 1 6.3.6, (1989). .

: f
"expressi ?y%sont rol sequence"- a sequence of polynucleotide C"i’%sgiw%%ﬁt rols

and regul at es expre55|on of genes when operatlvely | i nked

to those genes. “operatively |inked"- a

pol ynucl eoti de sequence (DNA, RNA) is operatively linked 20 to

an expression control sequence when the eXpression control sequence

controls and regulates - - -the transcripti-on.and.transl ation

~of  that pol ymbmbbldeb&fﬂedtﬁ?mreaapmrlbmmxt rogien- ﬁxhcﬁmlpymlcxpmleadthe R TR
i ncl udes havi.ng. an r| ate start. si ront o
pol ynucl eot i d¥ “e "8’28 er Sequences may exist: %nﬁ!b '%‘8“8‘3?59% “%ﬁ%l?g" fng T

t he correct raaaadil nodetstamdehat DNpesegiehces igqpgee tan SEQAD NO&2 10 and 12 will be sultable '

pol ynucl eot i ce _un the contr of the ex ssi.on, contro
sequence and ﬁ'r gﬂ%ﬁ '8ﬂaswg?b"e °F‘§ \nary s l"f Wﬁaﬁ&ﬂ thgge ameée su@%ﬁsoded
by the palyn IBE(HDINGS' lﬂeﬂdl lere capable of hybridizing on both sides of the junéh‘a!( py ballingh

vector"- a pQ ucle d._or. ph

ot her conmon E‘%Agﬁﬁ‘ilg nﬁ%ﬁ%@gﬁgﬁe& ﬂf'ﬁfgtga@?%&hémgeene when

t he expr essi afligonucleotide w1than appropriﬂ&dyt Tabelled phdapﬂaﬂchf@ﬂﬂ’ ushg(pobnﬁtﬂmhde:hhise The
~vector may,

oot ear ( Ok estbehet 8f e AReran oyt beieesd b ataf plabted by ot oliggmusteotide | o

'to nucl-eiC  probes. It is Bffther understdod thet the inednjioniaicompdssie Tullyglsgevene seuieatesencode

pol ypept j des, neans ... .'pal ynucl eoti de, portion
of genon‘ioc i @8?‘?“8%"“ S%RI%Q Sa10#d2i ¢ pol ynucl eot i de whi ch.

by virtue of its bikegiost namniaian ganbatnaﬁmdu(n TGF-Bemabemsmeipaa‘smdaWédaoaul ~of

gC'FI)';) luégg;: B?ggl;ydr%uln—exgn genes. Altemanve mﬁ?g constructs which can be atributed to different -24-

which it is asRNAisplichtk dvanmﬁanuwag(msgnpnohsanﬁmmrshare Irge régicis of Rlehtitpsr an

nucl o1 o aci d BPUERER B shes el e RS BR ey T vetpr CSnuanin g -

I'i nked i 15 nathetaRII:Be cIINA iclonel peas Mtoexpress andpurifiy soluble ByF-bets ROFccPismid | s
further -neant

vi'tro byt or B B AR eraEh hihoR HSREF el Bl st fysbtRee °¢ 11

chem cal | y sy@Qdlleetinny £2301 Parkiayvn Dmarﬁwkmlml\@d mssmd:sm AccedsmniNog; or (iv)
puri fied, as by cleavage aqg separation. . Thus, :
substantlall'y—p'm-e—rrgg'l'elc A% i —s—a—Trocterc aci d which is not

i mredi ately - - Oﬂmomhmgnﬁunﬁ‘(m-bdna menpmeHAts mapbe isblated byl using. mengpmpﬁaas wth
which it ds or ma b% nt i g §§[ r%e nat ur al | CC%{, {r}%‘ enome of
~the orgahism I r‘eﬁ"'%“e&%"a 2PEo 85%8%75"“1 ally

pure DNA al s OcDNm lebmln&ya:ro‘semnbs IyvbritlizhRdA. Mammhhansrqmbdta xaf:epeor loyedrin the peasent

sol at e(lil

encodi ng ‘addi t i onal %mg'{,ovme, equine

‘i nt erchangeab” VeRPY Wd%gﬁel?i%ﬁ'ﬁfgﬁwhpﬁ?@mf h“ﬁﬁ%’ﬁ“"é‘ﬂﬁ
pol ypepti des amlepns:xm TiaH-bepapteptbe. Mamrmaljan TGRdatatréveenfcanbe atainddyby\erass specied
its origin or Rul afion: ent in a el | as e
expr essi on pr Wé’ﬁ'g’tm"of‘r@mnﬁglﬁfnﬁgﬁgﬂdeéﬁil«gﬁﬂfg‘éeg o ti%gmare@-'%e e bﬁp?TP:"?‘ is
linked tesa pseqﬂemcmascarhybﬁdlmm prebe ©dtolaTEFpetn rdoegtor dliNAst fromt miremuliineDNA | s
1inked - - m;i"l nature; or (iii) does not occur .in nature. By "isolated"
it is further rreant a protein that is: (|) chem caIIy synt hesi zed,;
Cor (i |) expressed in a host cell ‘and purified- -away--f-F ont-associ-at ed
proteins. The térmgenerally neans a pol ypeptl de .that has been separated
from ot her pr ot ei ns ~“and nucleic acids wWith which it naturally
occurs. Pref er alillyPrddbetiqnaif ReeqibitentPolypeptiles € par-at-ed--20--- from subst ances

*Steh, 25, 9901003l BBl S BRI ST S e 4258 i

pronot er whi cin thesar (ﬂucmﬁz'elhbdklrht)ge from direct pactéif ynttieti€l méthbds tac@ﬁﬁ'ﬁctﬂg a®NA

qﬁence cncodmg isolated polypepude sequenccs and expressmg those: sequences in a suitable
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"Honol ogous"- as used herein is synonynmous with the term"identity" and

refers to the sequence si-m-|lari-ty-between two pol ypeptides,

nol ecul esway 9gpBozecen two nucl ei c acids. 25 When a posi timibspshessy of
the two conpared sequences is occupied by the same base or am no

aci d nonomer -subunit (for instance, if a position in each of  the two DNA

nol ecul es is occubied by adenlne or. a position in each of two
pol ypeptides is occupied by a |ysine),. %RTthe : respective
nol ecul es are honol ogous' at that p03|t|on he percentage honol ogy between

t wo - -sequences is _a fuicti-on-of-t-he-punber of .mat chi ng aqr._homol ogous
Tary .

~posi tions~ shafadgfoRyedhRe.- fﬂiﬁxﬂﬁl’l"ﬂ <R A ey be obigingd H’éﬁ‘%‘?‘“& RSUREHERA

IOOSI tions. ComﬁﬂbéiedlﬁﬁA Egﬁeﬁt'&ﬁéo%ﬁﬁ%e ploiyp@thIEs é&E@fﬂﬁb@S 8.9, 110r1B@ad tions
in two sequences, are nmatch or are honol oqou t hen the two sequences are
C.

60% - higersifag prsitivaglopesby gptordiogply. fmsedgefca&@?e @gn @?@Uﬁ and

CAGGIT share @Qtﬁhzanon are ﬁé@ogﬁ.’d@ﬁg&nvmuonal methods o

PCT/ US98/.0758 ' 5

honol ogy {3 of tlmewentbe@lmemwésmcpeh@mamth?a{m)sequ%e&%wmabwﬁbaflz son

i's made when Sﬁ@nthesxzmgaﬁﬁﬂ‘dé‘c{&@ﬁc% qﬁ‘éoﬁm%la‘»ﬁﬂ%etﬁ?ot&h‘éﬁn@é&t BHRLAATThOgY -

Exarrpl es of reférences to DEF _ terns af)e t I de( s)
‘protein(s)” spavency BRY brosetgraized by sitedpesificmytpg eqseﬁaa@eébflwtm analoggr ej n.

The -terns po{hxeue'seetelgdzoaeﬂa%meoc BoALAUSIRRIA SR5650660084)24R lisa USed
5 I nt er changeabl y herein. - Practice of the present invention

will ‘enpl oy, 8tEteeBatentdeHiBB.a8% dinsthsempshadof conyiueting adihp sequence enqodidggi ques of

ceII bi ology, nt
| DTOMPOY. plfcpufrai WERIATE MY Bhented Ao [ QRIGRANond ST RTRNRRT,

of the art. sﬁuqh qhe@rrmieq%smay beareferably@egsnegtbwd pmthejgminoiagidsequenee of thee, f or
exanple, Mdle 1, :
( Sanbr ook, Fr ?%&h@ip%ltggﬁl\gg?nat | S, edgél%x%oh?%%gﬂsﬁgﬁgﬁrf%’g?wﬁgg’g?gﬁegﬁ@m
Press, 1989; whichthe wxbma@mowgeptvepﬂn@w willhg produgeth N. G over, ed), 1985;
ai gonucl eoti de nt No
4,683,195 (Ml | Stk Hods ot applied o s"“%%er sffoliied %"gmd"“’dg wfahs
and S.J. ggpmdmsassoyatedrgmepuw am@reistptﬂowaaal& wmeameﬁaq@ememms
and S.J. 15 Mcgg:l &%stnﬁpasba}:k- tramdifed ﬁ'ﬂé [T ﬁaﬂgtxs%@hln@(pr i’&rﬁm(, leNA
Freshney, ed). R Liss, Inc. i zed Cells and
Enzynmes, |RL thr comsming amyslentids seavenc godingier tmaé@ulamsolaeé pelypeptide may (B,
Perbal ), 1984, Qﬁﬁﬂlﬁgecd ipr mgoieog)ﬁ’smyﬁ Ioﬂﬁﬂ?ﬁclé&ﬁe@&ﬁm&?& p@%n@&ftﬁé desu'&ijs)
Academi c _ Press, . New Yor k Transfer Vectors Manmal | an Cel
(J.H M I er aapapride mealpecﬁmtheslzedandléershsatedlé‘eermdwa otigerjugigotiqes fygically
Labor at or. | s 20 ° Ml ecul ar Bi ol ogy
~ (Mayer. ar%g Val kerg.g*ebgg'&@}hd(?gtf&e{%g@ ilg{rﬁgg?yals_sgﬁghgh, 11987; Handbook ' of
Experiment | muroncsgssembled (hysynthesis\sitelimsted minegeness o amthgimesiods te musens | ) |
1986; 4\6}},& k ry
Press, 1986. mw&h&kémcggﬁer a Er oper%?gd%kg?esﬁg dg%}gs(ik@? g?%lsérﬁ%ma}{rﬁgm
Pol ynucl eot'i d&%pression vegtor and ppematively dinkasde an expessgiemeontrokseaenceaproptiast for 5
Anal ogs as TGexhels ﬁn%ﬁﬁ:@g@%ﬁfﬂ% desired host. ngoﬁ aﬁlﬁb@rrﬂwtcoﬁmwrﬂﬁblé&lhé' Z€es

| sol ated and purlfled T he 1sol ated

bet a ant agoni st
and purif#ed mncms@ream@fwmmnsp@%ymmeéa EIQQ’EICFW acHyespalypoptideiing ar e
substanti ally ik Hk. AsiekeIfRRNAR {2 her M ofiRE 5 'ob %inﬁxgéhfex LitirAbveRof a

endogenous origin and contain ess than y mass of protein
cont am-nant s rteaBsfentes seag m;?r*’@ﬁtu‘é@ Beng: w@vemsm%velmed to transcriptional and

translational expression contro} sequences that are functional in the chosen expressmn host.

30 A Expressio,n of Recombin_am -TGF-bgta Receptor
Recombinant expression vectors are preferably used to amplify or express DNA |
-encoding TGF-beta receptor fusions Recombinant expression vectors are replicable DNA

constructs which have synthetic or cDNA-derived DNA fragments encoding TGF-beta :eceptor_-
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30 TGF- bet a ant agoni st pol ypeptides used in this invention are

--opti-onally w thout associ at ed ' nati ve-pattern glycosyl ation.

P 8 G Sauanna ; - PCTIUSSBOTSET o
As used herein, the-term"TGF-beta receptor” refers-to proteins having

am no acid sequences which are substantially simlar to native

manmal i an TG--beta receptor or TG beta bi ndi ng nol ecul e sequences,
and whi ch are capabl e of bindi ng TG bet32-and i nhibiting TG bet a

~from binding to:cell nenbranes containing TG--beta receptor. The preferred
-—-*GF- bet-a-5 - fusxdh@Szetﬁﬁéq&whﬁntrmilbgse:pérudnle}yl linkex fo sTiGBletenscripgonapordransigtonal | .

TG~ beta receptor nmenbr.anes bound
“intracel | ul aysulatory ele d%%ﬂ‘ﬁe‘isff‘?‘%ﬂ‘é%‘ﬁ‘bﬁ“a r@mffﬁﬂgﬁ'&egﬁgéegc&eFﬁu%&tﬁggrt i on
whi ch binds yh lbe&rapdﬂmrassembly of (ﬂ]@iendﬁ%hmémbeﬁbmenﬁwmglalfemoween
determ ned to ﬁave the am no aci qsuence shown |

Cel|: 68, 779 ingEsng expoesyion. fof4x BP‘%“‘%W’F g ‘tﬂh@“’ﬁa‘?}e f‘ﬁ’g“% % 607.
101 bIl Sf  codi) %‘ﬁ_?@élﬂé @hick thﬁEnbﬁxﬁtoﬁxﬁUﬁQWt&nﬂﬁteﬂ ineo proeeatd Bnvention are
solL .u e 1Torns..o

bet receotor T as sol u
o et a Ty arpria fRIHIPAD MU GRion G and emanation Seqtiics, A3e8Bbuln®

i ncl ude, fordeﬁﬁﬁgm{veSucﬁl?éghﬁﬂﬁy SEmeéntahidyi 1ﬁéludéfan Iﬁ?éramﬁsemeﬁtﬂomsnﬂ'uiw ng at
| east 20 am no_acj ds and_whi.ch_ exhi bi

f st _sane Q? hOaQJoﬁa
activity i n ‘EBIHBICT TR 2Rl tp Eplicate in ah°“’r‘l§3°él:¥t°8? SR Ao era
‘bi ndi ng m)l eaﬁ&'h@éectl$5gene to E&ﬁmﬁ&éé@mu&(ﬂ*dmifanﬁyiﬁmab'laddxﬁmny be mi:mrpommd
protein" TG=- bet a.-Rl |

interchangea [ epresent
the nost0 pr @Mfwnéﬁﬁﬁa?’ﬁté‘fﬂys‘m%?d Y’ﬁfé‘ ey AR gt ‘H@ le‘ ﬁ’ea?h gthernlg"pr esent
invention. T 1& me Horfl sl paptcaamseaﬂemy laidei-)eﬁqierqnaﬂy linkedt\DNAGEE bet a

receptor (Type nked to at 0 on rotei-n that

is not TGF- tié’b@eﬁ"}é’&éfd{ BFfoﬁsﬁgh}sla P‘%b%%ﬁ‘?*}‘@aﬂar‘f}m‘esm‘he sef’ﬁg scejfctgnd protein

~may be the {def £HoRBeOlks optativelylimkel 1o b dbdiny sefuientecit nbbmg& most - 20
be a ortlon t her suc t

pc{?; re]r gbl ¥hla‘%5‘§“éﬁ§?ﬁ‘ glhe sequenct’ op 2 Figgpame bin ln%51f°ﬁ§/%%fﬂ“8ﬂ9§P‘é°"ﬁ d‘q e 2 | o
- connect efl t Oseqambe mtheposmnmswuolpdamt traniaGes Gonerally, operauvagmkedahaamu c

forms are al so neans to in th cope of thEII’lV ction

V. oA ERORA s U e 4] ST fesere F RIS B g e, SEfen Rl | 07
i nvention ar &eﬁ&l&xﬁ@h&d&&t@gm& Expression sysfeb:&breﬁi‘ébl)smbludlﬂ zeleidessequcnpt ot ei ns
such as reconbi nant chLbtl ric antibo s#éemjl ecu bet a

receptor seqeehingexEesUviag s5eregpncqf fragsipted protein gy hasgﬁﬂp%gexg?twg % BB or bot h

-of the - - recdnnmua@gﬂosbhnk eiprmidaﬁuioet ﬂ%yormdspbngéiﬁlem:hatmsy moldddanii-ng
unnodi fi ed const ant

For,
Dot 2 || i reethipen rosdeer Tein e resaosaly s Sibbegony Ueod fom e,
- RUT/ human gagiﬁesiedh&%mbnﬁh@rdﬁexﬁkb Wxaeaﬁﬁﬂlbmmmg transcr| ption and

*homodi ner havi ngDRéeagRces Btobipe gt TG S BRI MO B g g o ” ©

pol yval'ent f @isivh nOfch(Gngﬂﬁﬁﬂnin&hmy cofain hmsﬁs tmmnd: pﬂniamm}ly tegninate
affinity for TG-- bet

a ept or
constructs offaRsFEPYoRPE hkq%dﬂmé‘i’lgqﬁ 806 séfdb?re'aam ‘enm“ag?" (gfr%r e &%ﬁggyfb%g i on
~ (and ar essecuesisable,ffooRainpie, wittrd i wbald raselt @i nutdrechasing bdvaytagaubCremii@r- bet a.

' truncations, for.example, deletion of a transmembrane region to yield a soluble receptor not

- bound to the cell membrane. Due to code degeneracy, there can be considerable variation in
" mcleotide sequences encoding the same amino acid sequence.-As discussed above, other
embodiments include sequences capable of hybridizing to the sequences of the provided cDNA
30  under standard conditions (50 degrees C.;2 x SSC) and other sequences hybridizing or
* ‘degenerate to those which encode biologically active proteins of the invention.
.. " The choice of expression control sequence and expression vector will depend upon

the choice of host. A wide variety of expression host/vector combinations may be employed.
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-27- Varwouws/stizeequi val ent protein and ami no acid anal ogs PcaEsesm7sami no -
aci d sequence corresponding to all or part of the extracellular
region of a native TG--beta receptor (e.g. SEQ ID NO 8 or
9) or am no acid sequences substantially simlar or are at |east 60%

honol ogous to the sequengﬁs of SEQ I D NO 8 or 9 and which
are biologically active in that they bin o] TGF- bet a

-Ilgand “Equi val ent TGE- beta receptors. |nclﬁ épol %5 ptldes whi ch vary from- :

t hese— — = Useful expressiongeiors forgy ptig hastyin fe FEtOBFOMPHYPE i Ons;

or addi i 0ns expMsion b0l fefiichtdd foRESWIY, bévine gagilloma virus, adenovxrus and bi nd
TGF-beta or inhibit TGF-beta signal transduction act! vi t%le cel.l surface

bound - TGF- befyjomegalovirus. Useful expressipn vegtosy fopbagterrliosts Higluge teH8-_ pet a

si gnal transgiaerhid® RudhCs plabrhids fram HdRerftRiaClol MEkldiny pCRl pBR322, pMB9 and their
transfecting cells wth reconbi nant. TG-- bet a recepto bt.ai.n
fi %f‘é‘"@ﬁ’e‘ﬁ“

recombi nant  A@E@PYesy wider host range plgsmids,sych as M 13Aqd ﬁ*ﬂ‘}'@nﬁ%ﬁ
contact-ed-w bhagdrprbreiéd BRI bébaxg fsMhd fIDeectRd dR@inig 1R la@BdSphage pL. promoter

examined. If an effect results which is attributable to the actjon of t he

l'i gand, t hen (YfePatent 4,874,702), pET vectoss censaiping thetT/noly@stass Premetes (Nipdigr et al,,

transducti on zaGhddsivh EnzymoisEy! 185560R00066! v £ tile YSPAERINTKdeRS et al., supra)

whet.her a poll}/ Ptlde Ras signal transduction act|V|t¥ are di scl osed

| dzerda et alUseful) expBQsIbon vectors for yeast cells, for exggple, ipglpdethe g@g@gﬂntm@aqetpilagmgg

al ., -Prgg. Natl. Acgdddi a:'r}o?’a’%ud ét?@e)(pl-%ggﬂ conPrBV be used in

15 -EMBO J. 5: 2179 1986 and Chou e . em 262: 1842

(1987). Al t erthest vegpersy, Such useful expression controlsequeRees lwdpéhe&lxpre@rqn PRtFAs whi ch

express an e@@c{ﬁ Pkb§ocTz@%r\pi§{ s?ruEtﬁﬁa?T%g% oﬁﬁ@foﬁ%&ﬁg Expression vectors. Examples of

detectable bi ol ogi cal response to beta coul d al'so be utilized.
"fragment " ussfukeppressionicantrrd seauenchs inclpds, Enexaseple, dhegaghnind;1fgp promogars of V4R

pr ot ei n whi chy benovirus, the lac system ﬂn‘éfi‘r?@ 4:&&2&3 ﬁA@gﬂms-&%mbtﬁé ﬁi(ﬂ)._]OP Bﬁ‘cfrﬁ&aﬂhy,

this fragnment has ahlgh fint of T Preferred

fragnentl of prmqtemeqmgtoépme &Fﬂéd*b fosessmple Phgmgolmwpgf%’afeam@a@f part

of the sromoter for 3-pho§ﬁﬁo§l§8§ité Kingde opgﬂh&x‘ g@ﬂ:o@i:c L9 mdSHte pRithoters BCRRE OF

Type Il bound to at |east part of a constant regi on of an

i munogl obul iRRosPhsasef g-gifioy. the pramgiersiof theyesst alphp-mpting Systera ags othas 5¢quencss er r |

to 10[err] Mynown to control the expressuﬁil de l3eHes By frblearfthit biduiiry bl celi#dnd thedihda! abl y

with fragments of different sizes, ‘ranging from 10[err] to

10[ errl- M | 708 Mesiopersehinatiaes therpaf. f r agment is about 10-110 anino acids in

I engt h agpd RecombiRant TGFQ:@Brrééﬁ‘ér bm of combifir? TEFHUTIFSDRR ib bipféskdl O -
-| east part of a constant region of i mmunogl obul i n.

| f the nati verrampiiiedie p gpeambinen expression P\}E?te@k‘tWe‘;’@PS ySubstapfiahiy homegenauss._ et a
recept or’ ( . Gnonocuiture of a suitable host w}ﬁéﬂ lﬁ@e aaiif ﬁm%raiéa (BPRarRformieien bPri¥eRctidh) O
9) is used in the fusion proteins, amno acid sequence resenbl es
that of t hé@%@@%ﬁ%@%ﬂb%ﬂnwmmm DNAcorppisethe FeCPE’EE'ﬁ‘!‘or When
smal | er transcrip@hal unit'dsfa cgﬁlfa@heﬁte& %l?ésment-lﬁl&ﬁud Geehlly, Qi c@tfsﬁtuﬁﬁ@!h@yed

they resenbl e various portions of extracel | ular

porti onsof tHEempfrdhe progenyofretingle @@Eﬁﬁabﬁms@ﬁn% RgcURbIRILEXPHISFHOR SYSEMS Bt g

Wi th  defined herein will &Bre?sf ﬁetemnsgeus ﬂo&wn infdB&ioR SFHE RpBlaly élexﬂéﬁ{se n
"fragment" is based npst preferably o native TGF-

bet a r ecept orlinked wthe BNA|spquenge oraglﬂtsﬁc gqnnéo bRaPreRed.on al SO Conpr i ses

anal ogs of  * g{iGhi@Bb B8R or expression of mammalian TGF-beta receptor and its fusion

PCT/ US98/ 07587 . - N _-28-

proteins of tPreteinfinelde prakamrotesayeashos higherteukeryatiaicells under tegonrolof epprepmiels

anal 0gs s¢1c! UgkembBRSEokary FBUG:IR RANREENA o YamPIRSt drid RS FoPLrafl R cBE U5,

as well as those nmade by nut at _
- or bacilli. Higher eukaryotic cells include established cell lines of mammalian origin as

described below. Cell-free translation systems could also be employed to produce mammalian
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synthesi zing the fragment. Fam |y nembers of TGP-beta

receptors useful in the nethods of the invention include- -any--b- ——-ef--the- - -
nat ural | yz | ng native proteins including allelic, phy
count erp ?’? éﬁ 2t her vari ants thereof, whet her nat hggﬁé?/&'g%ﬁ?ced or

chem cal ly produced including nuteins or nut ant proteins, as well as
-reconbi nant forms and new, active nenbers of the famly. The pol ypepti des

i nclude an am no acid sequence at |east 60% 80% 90% 95% 98% or 99%
horol ogous to an am no ‘aci d sequer#®e from SEQ ID NOS: 8 or 9. The
pol ypeptide can also incl ude an am-no acid 10 -sequence--essent-i-ally - the
same as an ammm&memmmx%hﬂmer&emfma the'lIDIéA constructsef the--

pol ypeptide. is at.|east 50, ,100, 150 qt | h
and i ncl udes PEsent §E¥§‘E‘“’B Reproptiate °8°\”3’lg§#’$fﬁp§fsﬂ?" Y°§§’§s[ Tﬂfe r@&’g&fﬂ%’f gggl y at
| east 20, mD bash afd Rhnhlanatilaasis 26 destiibd by Podsds et al. (Cloning Neétgsodis ani no -

"l ude thos @%mre#c@mugg%&m A S .”LI e

genes, ‘alster nﬁgomb@taa@nsﬁfeh@tl on event s, -alternative RNA splicing events,

and alternative trans &g and E’ansl at i,onal g".peru:sf r*,l

pol ypepti de can B@cmgméml’fﬂ“mb javention ayg{;ﬂ T‘l@‘tpfeéseﬁé'é%?s SRR Ry
expressed i N ffn$ihe SRochroByces Spetibs) 6@l a§S|cE&vzsibhl¥‘ehsthesmértgendia. such as chhxa or
substantially the sa Sr{gz?sa&transl atiopal nodificatio Fresent wheE '
protein is exXJruemmycesnay also be empiqugd; yeast.yertors v gF’f?”rs@§ TSR 3 AFIEIA © esult in
the om'ssion r@lfhcmr‘i‘cfrﬁiihg b vl )@ﬁh@blamdlof axp@tdnemsus&&epncamrgess@xbh SARS),
expressed in a natiye cell | sol nugl- e%t i de Seguences.

Preferretf poI%f?fﬂ?,‘F’eQNﬁo“é'g"db‘fg Rrpieing ?f\fe“n‘f'?"ﬁ'ﬁ" nd F‘?ﬂ@ ceISRPIRAdSIIOT ot i des
t hat encode, and transcﬂﬁm @R 6Bdnd A selediidn \dbreOPrefep®ly] (dastvestars malt apme ax( e.g.

SEQ I .D NOCS. : nd 12 so 25 ent, 5 607.
‘encoding a Tdﬂ-gﬁb‘i ée ‘é?f@ﬂta%ﬁ‘? %Bg{el“fmﬁf)?’&‘ﬁ“@'ﬁ“gftg P&ﬂﬁf ag and B0l
‘nunbered as &3g; tﬁaax&pxanm%tdn& gxaeofz coli. DER cerdvisiabiORP) ormgmpwmm ary

~-DNA (cDNA) - sequence n or TGF- beta recept Ot her'. menber s of
t he TGF-beta E‘@\?Qﬁit“gt’ e‘Ftﬁ’H\ eé éa%‘“ta“t“ﬁj}“é’gé?ﬁé aﬁ:bht{' BENE et a Type

|30F30| ynugd eOtﬂrﬁﬁJNb pﬁBEE!)da%Bﬂofét creﬁvémnd Ilﬁigﬁly le?qlressed yeast@éﬂe)tﬂﬁﬁhmtamsbgp(xdlﬁEF)
reover, t e s ate ol ynuc

NG5 1-4, 10 SRFSELapEes downaten TREIAEIe f Bo ALY PLTRAY ISER L GE PPt

equi val ent pOixesfuulgeﬁmdia& révies h;yamhminwﬁ@mst fof deretibpraisfoymation by

equi val ent' co gﬁv\%th t hose f SE@WE NCS.: 1-4, 10 and 12 if it

satisfies at prayty! ¥heq éryptop an of wing conditions: (a): the

“functional equi vabgitible promdlerRedupives ingist deztordintludesthe prdmoees foo—any-of - -

\Ié\g-r/gglsggg%;g gmetallothionein, 3-phosphoglycerate kinase (Hitzeman et al., J. Biol. Chem. 255:2073, 1980) 5.

the foregoi NgomEaGURBIAS exlzined (HEssNER., 1. 1AdV. Eddyme 2. 7t020£1968:ant Hdllehd et al,,
hyhbri di zati on_condi ti

| . Most ef era ncod TGE-beta. |
receptor prot 19eRy f‘ﬁ@‘? A REE)Syefasisno) gglﬁ“zi\"’?‘l&g’fqe\l’ﬁ' R'X?sél‘g %shy%r%ﬂaae "t ype
TGF-beta rec eﬁé;mkmasar;dm(vbﬁe d&&hﬂaox?lmcﬁho@pmhumamlgnﬂbse-&ﬁm@hm Ixspmmlsceet i de
t hat codes on b SBIE’ Fy gaess onpf or & n Ao gh gﬁ encg ospgoge cosey any of .
the pol ynucl eBRIBREEYSIr2E B At PRIEY ”5 il rrfg:s Due to
t he gegeuser ac jsmémidamd*gmbﬂaisemgmtemdm@rmlpﬁsms fobtisad yeﬁi]tl eycm:sicmlc;ire des
may be enc eta r usj ons _t her eo or
- beta Type e Seapen & Hizaga o ol EFROBRTE Hrotortal A8 vochish 69 b epsabled
encodi ng SEQ h&.g\ﬁﬁAse@mﬁdes Som\WICI B ferselectioh aidrdplitytidni6 E.coli; (Amp geneand
| ongm of replication) and yeast DNA sequences including a glucose»represmble ADH2 '

promoter and alpha-factor secretion leader: The ADH2 promoter has-been-described by Russell

30 etal. (J. Biol. Chem. 258:2674, 1982) and Beier et al, (Nature 300:724, 1982). The yeast alpha
-factor leader, which directs secretion of heterologous proteins, can be inserted between the
promoter and the structural gene to be expressed. See, e.g., Kurjan et al,, Cell 30:933, 1982
and Bitter et al., Proc. Natl. Acad. Sci. U.S.A. 81:5330, 1984, The leader se_quence may be
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substitution of different codons that encode the sanme am no acid residue
within the sequence, thus 10 producing a silent—change: Such altered

sequenceswarss/4segar ded as equivalents of SEQ ID NOS.: 8 PCTOUS99/0T537 :
exanpl e, Phe(f) is coded for by two codons, TTC or TTT, Try (Y) is coded

for by TAC or TAT and H's (H) is coded for by CAC or CAT. On the other
- hand, Trp (W is coded for by a single codon, TGG Accordingly, it
wi |l be appreciated that for a given DNA _gequence encodi ng a

particul ar protein there will be rrany DNA degener ate sequences that wll

code for it. er DNA se ar.e--Con r.e Ahin the
scope of thi sm‘fw;ﬁfgﬁ? Sy, S $5%nd, one. °’F'ﬂ§r| %F%‘-ﬁ%s’g“% %’é‘" \fM gsipngfthe T
I ncor porat i ngeﬂd&&eqah&axbf&%m Type Il _receptor are . __shown in SEQ

ID NOS: 2 and 8, for..the ¢ educdamnoamds enc
respectively. Fusé“&?‘Pl‘b?’%ftéTDl\@"Wﬁ?HBP 515 71 kpoye ‘ﬁ%‘hﬁ%@ﬁ gia?’ﬁf?be N
receptor are exbfiMryiebhnique is desofbe bﬂm«lﬁ& et4l., ek, Hafl. AKcat. h;el aNA. antb2gerhyged

am no aci d sequenges,, r C erred TG be
1 o ot o1 ooy SHAEA el dntHtveier CotsMarb or St iotpast Generis éﬁs&
sequence SEQSpE}nQIQa:bwLmﬁmaymm Siingl HRRQY, DY N@s6L11. . SEQ | D NO. .10.
represents . the 11 terI et cod&ns on _either sl de of the CTG/GT

junction between - Yasious mampmaliap ep inget ool quitre systemspagralso advantagepiidy SHPIgyRd to
i mrunogl obul i gxprebstecntBirabt Pi6dein1Bxpréskion JiFEcAMiranEREERE ManARtsian cells is af t er

the CTG trlplet and th nogl obul i n_sequence begins_at the GIC triplet. :
The 25  corkBEpBHY Pﬁ@rﬁ%&& sv&mtemw Aeperdly 8°’9ﬁ°ﬂh811‘§°t§nappg°@&ﬁéﬁce is

represenfed i fodiid dnBcdifpletdll functional. Exh:ﬂpl%f%ﬁtébmnmm hédoGelillides BRlv@e = - -
: receptor sequence i.s, the | euci nhe and the beglnnlng o]

i munogl obul i he e iesof monkeykigney iclls. deserbad By QFW%@@&W@F 19%%@50&%(1. ng
"junction"  cell lines aapmadbfeméssm@dn aﬁprmae%@toﬁﬁau&ﬂgce& eREMPISEQeAS) Y. 1 12

and 13, respegti he carrespondi ng, junction

|
begi ns at & nesTh Ciiptie REpsRENHY (FRGMHiiee FRARHK el 59, MATaHa X ion REoB e

triplet startifgconptise MunthReited elemdha such as anongm of rephcittonni GithblO Brokrot aneQ
ID NOS: 10 and 12 are the m ni nrum DNA needed for di zati on

under st Bhdar @hansrdinkpdioshe grne ip peKpressedy a%%ﬂrérﬂsadﬂ%mgﬁynwnea a

receptor: Fc f4egienes, and 5’ or 3’ BnGhlaed sbifiéfdel Bi2h @5 foceddiry Yib6dehe bitdling!shiés, whol e

probe hybridizes to both sides of the junction VWO 98/ 48024
PCT/ US98/ 075 gprlyadenylation site, splice donor and acceptor sites, and transcriptional termination sequencesy) _

and both si deBacﬁfovirﬁhﬁkygiﬁEs ﬁeﬁﬁdﬁcﬁﬁﬁaﬂwéaegbﬁﬁ ?tﬂiexrfs @finSedt ¢S Bieir®iewed by -
participate i er sequences may exi st.

n I zat1 on
Furt her nor e, ’p‘@ﬁ‘ ﬁ%dﬁmﬁbg‘?@?ﬁga?l%ys%ﬂ@%%)ﬂ +he-— - — -art -will .
under st agyl t hat %oﬁﬁﬂﬁ&@ﬁﬁ&ssioﬂmérsb sﬁEQ)NE&s I‘a@&tabﬂﬂnﬁ@d:e&&m hést be

sui-tabl e ﬁ%/ gﬁyzatlon as we One of ordinary sk|II in the
art can test ?eﬁls?’g{a Y W‘B“"“"St@‘feﬁ figsgor aall lipagihaving, o
capabl e of hy#njlitied hﬁlﬁb&d’bfb»@ét& DNASCelfnet Rfvirlgaiplifi@dhutibers 3P Gdctdr TNA are
the 5'- end Of%ﬁ?g Qﬁf a Si ng%’e strand sense ol.igonucl eotide or_a single

tedgPT gamat

strand anti-s JranEfaripg mhosheell YitAsverigr eamprising @ DNAsegREEH hat e

of ATP using Wﬁhﬂ&t@h@@h eRkymis iWhth€s inhibited by a oW GG TIR veétod Msy ﬂ%\&ﬂbhw
nmust hybridiz and thus be | ahelled by both ol gonucl eqtide

probes. £ | sSNérsFﬁi?P"eLﬂ‘fB caeefss 2 desired P"ﬁ@‘q Aremgshy: @ﬁé%ﬁ%&@@sbefcﬁf |y

degenerate s eﬂu@fmad wiltDa secorﬁl%&dn‘ Wiich enprised Ghd PNA SefdeAde WHidh endddesdhd 12
Li ke nmost mama| i an genes mamal i an TGF-beta receptors are presumably

encoded . - destred pragEin, Thessansformed o ¢ co-ppnsfrmad hosteellnia thes gulirerti dncmesia can

be attri but edcdnbentiafiéiofhe known drug, sammgr&ﬂn%%ea&&z EQls! Sueh Bfbg-resistant
transcription, and whjich share ‘| arge regi ons_ of entity or

simlarity wi£94sSHXIvE PpCreased ranerpimaons phihpoxicirig by averpradpctiomef theenzype
contai ni By t h@hitEis-inhidiked b?' tm{r@g Rlet!]ueﬁt@y &%uﬁ'o@ﬂ%tﬁ%n‘b?% defe EXRHifSHe 2Nd

purify soluble TG--beta RII expresses the. USI on
protei n has e YHbree é@lﬁmsmcetlﬁeauﬁeﬂehyuawwrevgpge ﬂ@t?PPXJmEnbef of the vector DNA

encoding the inhibitable enzyme, there is a concomitant co-amplification of the vector DNA

. encoding the desired protein in the host cell’s DNA.
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Col I ect [ on, 12301 Parkl awn Dri ve, Rockville, M. 20852, U S. A - (Accession

‘No. ) under the nane

Q her I G- beta receptor cDNAs may be i sol at.ed- by-

appropri ate k/glgnl_ human TGF-beta receptor DNA sequence as a pr%é‘?’g?
screening a particular manmalian - - CDNA library by cross-species

hybri di zation. Mammalian TG beta receptor used in the present
i nvention includes, by way of exanple, primate, human, nurine, canine,
feline, bovine, equine - and porci m-TGF- bet a receptor. Mammalian
~TGF=-bet-a-receptors .can:- be obtai ned-by cross species- - hybri di zati on,
“ustTg~a singte St pefiioe syBbiA forsnihehniplifiatioh eseh thregeneTfordihwirefolateoeguctase DNA
25 . _seque a.h ..z robe t _ I¢ PNAs
from mamual ﬁﬁ}@ﬂxh R 86 @%‘%‘%&?’ Fhes‘}.). mghéée%tg W P?'}l;@veﬁ?%% ‘ﬁ%a(t)l(r&l "of
Reconbi nant Bdio;tpdpbvhdbsacks% active gene éhbadingsDHER isckither|tapsforimed sithdaeasor bed -

herein can be .produced sui tabl.e od. k re.
Such net hods wgcgmp?sgﬁ] di r ‘fenf)eregf(’d'%glgg{‘r#ﬁ"e .%9%%”‘%‘5' r(l)s c(%ns%éraﬁ?: ing a
DNA 5 vﬁ&mmaoeccmpmsldg m@%@mmmmummmmemsmgd DNA

- expressing those-se

BOT] LSos/ 0759uence encading 5 dshred ot ‘#‘B‘Et °E‘3P5f%‘§?§d g5 o5 A °§Q‘% BE ¥ i ned by
screeni ng a huhwed mBhdial dobmiming i increasing lemels thI‘KaMIth;ﬂe ﬁNAhhssa@tMnmmﬁl ng

t he polypeptldlgc f SEQID NOS: 8, 9, 11 or 13 and . - i denti fying
positive .cl ort 'B‘ij) aut or adi ography. Further rounds of plaque purification
and = 7 hybri dtpahéuhnly@réemﬂrcbambﬂcausﬂ syStemausaselnt geoe folr gluerimckynthetase

I'n ‘one- epbodi of .a reca ho equence..i s nst.ructed by

S0l aci o g R PREORER Y MBI Pl AEIERA Gebe RO

protein of i MATR@ADP ﬁdtphouphité 10, drive i@ reaction. GS is subjestao| inbibitéonrbga vaety of

T agen 269 MlBiE 3Rk S bR EISR ik RS AR LIS LB R U

(1984) .and. Unixpesked in hxgh con&ht&itﬁﬂs bPateahpidyibB&:11s Binsfofmned With a mtdn oanprising

constructing dj erest would
_be by cheni ca‘?‘l % Sr}gfg &38'?“&@ H'cqrég'?'f"?fg&g‘g&nwﬁ% & s Bortfricig o

Such ol i go ]EtutchHAtseqixemceleagodbsg QSranﬂ awedmd:r;c:ﬂgﬁm@gmﬂlﬂd ha&mdnoaremtddmglahd dmretdct[ﬁ

sequence o0 he i de. .an a e ose

codons that aFEeisy “é‘P‘é’bF }S:?s% ?lﬁ g’s‘ﬂ“@% iz mcmasgg?e\m ﬁMfé X geg% ?F?ént

EOl ypelpt | get oétnv:nugceﬁsmmnSIcokaatlpﬁﬁm“gdtem approp:mtg recomBinaméspressive ivbmals may

e applie esi ze ide
encoding a i s%ﬁﬁ?%gl e%fig/epgf)cﬂbﬁﬂ %fe%d%$vgpég¢lfaqufat@ §J%‘gf{%%o BB no

"aci'"d“'sequencewm&)/lomandWOlSé/OﬁSD?d to construct a back transl at ed gene. See
Mani ati s, et -al.

nucl eot i e sequence ?g—&?'ﬁé’rq&%?sﬁgm _ Y."&‘Eﬁ“'%tf“?% %ﬁ?”ggg%“’f‘ypeg‘t’ﬁ e&rsrég/a

be synt hesi :c z teﬂamiggi;an?m egll, suchee Chinede Harmtek Oodry gcrmpdelsmbr ﬁg:ao:gy incp mmﬁ:n
t e I -

gt ed. The PREIFOR ERLPepeas PERPERR Y RERS) b Al e o VPR 0.0

:S% (r)];/ﬁregaggssrtAgZO:dmibseme @ngphmemwgwgr?g?haenﬁl Wn(;fﬁlgﬁmﬁassenbl ed (by

A sequences. oRhif b natoBRERFR B Kol By SRR ST saree R Ltdnerep

be i nser2®d i equallyawell to express a given 1solated polypeptide. Neither will all hosts funcnon equally

- well with the same expression system, However, one of skill in the art may make a selection

**  among these vectors, expression control systems and hosts without undue experimentation.
€ L

—————e-o i B Purification of Recombinant TGF-betaRILFc |

' R - =" The proteins produced by a transformed host can be purified according to any
su:table method. Such standard methods mclude chromatography (e.g., ion exchange, affinity
and sizing column chromatography), cenmfugatwn, differential solubility, or by any other
standard technique for protein purification. Affinity tags such as hexahistidine, maitose
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expression vector and operatively linked to an expression control -sequence
-appropriate for expression of the protein in a desired host.

Proper aggashizsmay be confirmed by nucleotide 25 S e URITUSYRI07587 .
restriction mappi ng, and expresslon of a blologlcally active polypeptide in

a suitable host. As is well known in the art, in order to obtain
hi gh expression levels of a transfected gene in a host, the gene
must be operatively linked to trahscripthgnal and transl ati onal

expression control sequences that are funttional in the chosen expression

~host. - - -30 esslonéﬁ Fe Té?) nt. TGE- bet Rec tor
~-Reconbinant W%@n‘“@%‘%ﬁ"@‘ Gt A g *ﬁ“éﬁiﬂ P3pa ess.
DNA L pr QR GSRIRG, € I%ﬂﬁ&ﬂmﬁ ©F Bikke obétah aFofRaRAINifyaBunEX plsastsa on

vectors are’ repllcable constructs whi ch have s¥nth tic or
CDNA- der i vedr¥iHps sanalsmbm PhysicalyRiaragrerites PHBR spich treRpquss as proteolysis, nucledfr,

98/ 48024 etic resonance and x-ray crystallography
PCT/ US98/ 07587
32-  fdsions orFoBR¥ERIR pE@ARNL framsystemsich secetefeqombinant prosein it Sy

~transcripti qpaga Qbbb ﬁ%ﬁ@&n@éﬂuﬁ@ahsmgacomemaﬂ)f HeitHbRt K?étﬁnebﬁéﬁtﬂitﬁn Eifted, Fopd
_frommammalian, mcrobial, viral or insect genes, transcri ptional

unit general qumhle-rPﬂrA@é%“ & M‘&%@rﬁﬂl?"bﬂﬁeﬁl}m@"g’éﬁeﬁ qllewingdhrsoncegiralignatapn s

having a regyl &in@éntrate can be applied tb ls@itable pﬂﬁﬂ@aﬂ@ffﬂxﬁﬁisﬁ'& Exanhpflé, aGXieibR) zﬁ?ﬁmty
transcriptional pronoters or_enhancers, (2; structural  or

codi ng 'sequemaiEx o#n comPrise a TG joplegtin oragti °h’ﬁ'&lef’¥%’ﬁ§¥’%€&“§dﬁ?6 prot ei n,

and -(3) 19 - suitable suppde (AQiRfraiely, bk &R be%h@fémﬁ@ﬂx Be' @d}ﬁy@& it exhiple,] AhatdR and
~term nation se&ences ‘as descCri bed il below Such .

regul at ory edrshRstae hpdge Peﬁé*F’tEl6’&“&%"’6}9&‘1"&&@%&8@%@%‘Ba‘EEﬁ‘it"F‘b\’e |
transcriptiop 1&&&,@9&&4 dextrsh, earttdsea:t&hertypes Gtifonlylbimpidyed ifOERI I ed by an

origin of repl|cat| nd a selection gene to facilita
recognition B P?tms'ﬁmml% 41‘&90’&%%“86%3 ¢ap bBémP'ﬁ)%‘r Sritablesation °"°hafé°’s

DNA regi ons' ﬁElﬁd@%ﬁﬁlhéﬁ?ﬂlﬂe ﬂtﬁtﬁl‘e‘i%?ﬂﬂ%&xﬁsﬁ%r@ﬂyﬁorfddﬁﬂml gﬁbufnﬁ" ated to
each ot her. exa

for a signal g‘gl (secretory
‘leader)!is oﬁéfoatqpv@rww mw&ierfeé Bigelly e gr more feversed-Ph% SERTERESi f it s
expressed asl,@,paﬁ&ﬁi@gaphwmm.e; §téﬁ'eﬁ‘l?io?§lg wdra,hﬂbemxmwatem. dd)gilica

- pol ypeptide;, a_ pronoter 1S operativel

i nhked to a codlng se 'bé
control s thegelhaving pendant “'Pﬁhalrfg@ﬂ?mhpbﬁmcﬂ’°‘{?héa‘s‘&ﬁmlﬂ?’é PR éd#f'lé‘

bi ndi ng si t epdRILPEERMPoMAbY, SbinBkesl dfheFore@bthshrification 3&ps, in muence if it is
positioned so as to permt translation. Cenerally, operatively |linked nmeans

- conti-guous afRMBIRALORS CANAlY bSF“’E@WP@W‘*éQE@P@“%FﬂCP‘QWB% PEHEAD- 1 1 ead ng
frame. gructur akecombman rotem p?ddﬁEEﬁ@ﬂ Bacteth e if RhallySdldrsl ByGARiRl XBERAES ON
systems preferably inclu I"'eader sequence enablin

ext racel | ul afromeeg eﬂteenfotipwdﬂww 8% Were SPRFERFaton alting it aquequs ion exchange or

Al ternativel yge WRRERN chromatographyr s?c@? 'ﬁﬁaﬂf‘ﬂﬁgh&feﬁhﬁhﬂcé lﬁ]u@ﬁﬂf&&%pﬁ& tHe) a -

| eader or transport sequence, i ncl ud term nal

net hi oni ne r 6% ‘U’tfé‘PlWFH for figal Pﬂ%@aﬁﬁys‘?}’ﬁt M&FP&HI 9°1§5 émgi%%de‘a GERTEssien Of eaved

fromthe.  recombinant maB¥RISFBGEbEE ERE b aRbe dﬁ§r§§t€d$’y 4 chfiveMieAtGnsthddi nal
product . DNA seq uences enco manmal i an_  TG-- bet a

r ecept oR% whinchidingdreezs-thaw exeling samiRign, mechanical disruption, o igrqf GAllJYAing agents.

i Cr oor gani Sm B YedeRiaBbPdt yhast AR b brésE'HaﬂHﬁhﬁnhmF-%'Jeﬁt:pWr?ﬁ%dﬂsQ'sh’creted
term nate : transcmiptlor DNA into nRNA since such premature

terminati on @fotein greathysipplifiss Pyrification. Secretedrgcombingptyyretain resulting fromadamgee
where it WOU|s&1£t%§bﬂn¥aﬁbﬁ‘cdﬁ%%ﬂﬁﬁedhﬁ%é&%d§$ﬁ%&&%%&a GscRETbyBdal et al. (.

truncations, for exanple, deletion’of a transmenbrane region to yield a
sol'ubl e rece[Shemang 2 5:171, 1984). This refesencg dessribasawe saapengiplyfeversed-phasrdHPLL code

degeneragy, {ieffer Eﬁhc%n%%bﬁ%ﬁghﬁn%M%Sp&dﬁe arative HPLC colurRUC| €0t i de

sequences encoding t same am no acid sequence dlscussed above, other

C Productlon of Fragments and Analogs
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enmbodi ments i ncl ude sequences capabl e of hybridizing to the sequences of

the provided cDNA 30 under standard conditions (50 degrees: G.; -—2-X- -
SSC) and uences hybridi zi ng or degene hose

whi ch 'encg’gésgfsg’?ggi cally active proteins. of the invention. {’8{"%5;8%7%97 :

The choi ce of expression control sequence and expression vector will depend
upon the choice of host. A wde variety of expression -

host/ vect or. conbi nati ons nmay be enpl oyed. WO 98/ 48024 :

PCT/ US98/ 07587 ' -38- - ' -33-

Useful expression vectors for eukaryotic hosts, include;, for-examplte, o .
‘vectors -conprising Fragmentsexay isslsted proein(eigs frageaptsafSEQ IDINOR-8Pvaglsddwvi-ne——-— -

papi | loma-vir

: us,. adepovi LU nd... . .cytomegal.ovirus. Useful expression

~ vectors for . bACFE 5&9%8{313{%%%%% t?ﬁ%ﬂ\%’ Wa?cf&g?l?' tjdige %ﬁon%legﬁ'l Jélgm gls, such
as plasm ds f symhelsishasingaieiheds knolwin to thosel of dkill ip thERL, Inp@iegbhanyrhdiddsrintemblairr -5
deri.vatives, w der. host rapge.plasm ds, -such ML3 and fil anen g

si ngl e- st randé@ﬂ%&?ﬁ?&&‘é&?&ﬂ‘@‘&‘%&“ Ee_ge@grﬁeg\/%&e{ng v 1s‘_’g.lg"r‘f%: rura(;e;EB'lR_C?é\g’gxg Sors
cont-ai ni ng t heroheotb@nad (féragerminal fragmant)@x both ends (fof &h iBterdahfragment) 087 DNA02) , pET

Net hiods | EnZMETs0ychamsoRRREBE S5t fbasier Repelhofbe Bupeenied NA o

al ., -supra). produces phiypdptilie fragmeessDigestive @ith F@idibbliye*@stonneledsss cahalsoexanpl e,

include the 2 [err d centronere. pl aspi ds. - P In addition,
any of a i de SIS PIASHAER SPUE Mokt 3F Fhesmeni hyen wbich sasps ey R

t hese vect or s.prdteis ban Mwefbe lgerexpedtyrarmiomehering I reswirtioe digession ord eobirtatien or -
expr essi oR cor%t ol ' sequences associated with structural genes of the . _
f oregoi ng exprg Sion vectors. Exanples of useful expression control.
sequences include, for exanple, the early and late promoters of SV40

-or adenovirus, the |EGF-bstategeptortfiagmeuntpcanybe generatddriiredtiCram intdRCT €F-Hete mgceptire
maj or operator,_. . J k Q. f .e. pl,
TR OF P! 8t Ol B B S B LI 5 RLAAE Al AP
3- pgos phogl yc ﬁo als.;mm thas'bﬂmrymi:?) ﬁwngptryﬁm grtpepsufe Bashrof Eh,eSQ sraypesonepeeifis fayfthe
aci p . : . e

al pha- mati ng -sg%t eﬁ%@gb‘(’ﬁ%ﬁg&rﬂ%équ ?:‘ésgm@{e?%l&%%{m% P %&ggﬁ rofis lt“ﬁ""ehmh the
expr essi ol¥ of cgehonyd gesfup parfodima hastc apimy acisl. ksaljyodrgiving et lysing Kelpsirhandchymotrypsis

and various cqppj ' ' RRGAN | t S0 ecept or |
DNA or reconbi naﬁ%@%‘ggggﬁéﬁ nqssfm&aﬁcr’essecag“m e, su&%l&ﬁ%?? fed in a
recombi nant exjprosinsandphenyialaninec diitemats isety ofclesudsigireteinifmbngntharergensraad by -
nmonocul ture of . ' . i eh e .

v ansfor mat | orP it Bl A0Sk ikt AR BAER bt UEARIRE bol Mhanog repeton, |
i nt o chr onosonfitheBMining acicbgroyps tofi bysine withisthyizrifluorothioacetate i mildly bagid sobniah uni t

as a conpgnent .of a resident .plasmd. Generally .cells constituting the 25
System ar® t he Reesise mng acid Froptues hosrcadiagen: pYaiHe Poeliarn (oress SRR R

expr essi on systydrabysisdy trypsin. Pro@ink tanetid nitaifidid fo shkdtd peprify likages eiiae 4o bixgepiible

protein upon induction of the requlatory elepents ) .lipked to fhe DNA
~ sequence or sy‘ﬂPFP_é"t°#%‘°§%?¥§‘°f'%°b‘ég®Fﬁ'raé’9¥’é‘ﬂ'f °P°_EYS“’-'“° residues “_'“%F%i?ﬁb‘f‘%lamﬁ
cell's for exprasigd ppti® inkRgESBat ﬁré‘h?ﬁyﬂﬁ%ﬁu&ﬁsﬂﬁ(@}d&leym&uktﬁ?zf&? mgs))._ In

proteins include prokaryotes, yeast or ‘highér eukaryotic cells under the
control of appiddjsiop-hemisy) reagents hatplesyepeptidesbaing aispecificesidnge caybepsede fort i ve

or gram pgsi ti ekempleXFRhcEEBbroffie cRYAIBLRdEs at ffthionine residues @rosd@afd Witkip, Jiagher
eukaryotic cells 1nclude established cell Iines of manmalian origin_as

described bel o'nPemodps- & LAO(I964) Ahusoby Wspyng pteinsuyith variews combiopinspbd to- - .. -

- produce - mammal jgdifiers, proteolytic enzymes and/or chemical reagents, the proteins may be divided _into
- -fragments of a desired length'with no overlap of the fragments, or divided into overlapping. . = .
fragments of a desired length. - ' ' '
30 Fragments can also be chemically synthesized using techniques known in the art such as the
Merrifield solid phase F moc or t-Boc chemistry. Merrifield, Recent Progress in Hormone
Research 23: 451 (1967)
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WO 98/ 48024 L
PCT/ US98/ 07587 34

TGF- bet a Wo8(#8e24 and TGF-beta R Fc usi ng RNAs derl ved fromcrmus@d#sm
constructs of the present invention. Appropriate cloning and
expression vectors for use with bacterial, fungal, yeast, and.

manmal i an cel lul ar hosts are descri bed by Pouwels et al. (C oning Vectors:
A - Laboratory Manual, El sevier, NY.,01985), the relevant disclosure
of which is hereby 5  incorporat ed by réference. . Reconbi nant

proteins of the invention may also be expressed +n-yeast -host-s, -preferably .

fromthe Saccharonyces species;such as—S cerevi srae--~Yeas~t—~ef -ot-het—— - - -

genera, such aD Pmﬂbetﬁm(bfAlteredDNA@:ﬁ)Peﬁt{daWﬁceWnddeehmdeml o_yed Yeast

t N | 1 t th 2
i yeast pl s B0 s SRR ARG f AP Dieh pyecenf SRS G o) G "
promot er, DNAprepaesdddy rmgxdpmmtwagaﬁes@fof DNg, whistedhcodes the pebtddNer Spativhlas gsmbmr

pol yadenyl ati n tion termnatiaqn and a selegcti on gene
Pr ef er abi?y, y‘g?ﬁ?f V?@l‘é‘?"‘gm\ﬁ 'I“al ?%’gﬂ‘@taﬁﬂ‘ms and satugafipn mytaganesis, 4 jf n and
sel_ect abl e madakddin fidradid squant:é ediiafg tatbdldod gerlerdoat By tyﬁ@ﬁﬂxeﬁﬂﬁf afset dfOI i

e.g., the arrp(%m | 1in gS| ene oli. .and grevi Si ae.TRP or

f E
URAS’ gone. whfegtperae oliggRp B AR Menbas of Soneraife Srminp oGS Kepberke Vaiap
yeast | acki nga giten ;ﬁditblhlukf)ig hlﬁ:r@f DINA iafid ﬂéitldestal‘ey%lllqﬁlba'ﬂ in @8 ert.5The TElIoRRY

derived froma highl east t 0 |nduc transcr.i ption

of a struct ur%i‘lamgg l’éﬁ’ge‘gﬁg%ﬁ émten S‘ theypresqntnveption, bt
lesion it hemyxelaysem to 111usﬁaﬁ@€ﬁres€ﬁhﬁve@€bﬁ@lﬁﬁbslMn@li@ﬂig(i&ﬁnﬁflslﬁlﬂ frexié ey @ill
envi ronnment for det Ctltﬂg_ tra for e%ﬁ é growm h in the absence of
trypt ophan or "EREREF fhat o methiods so useqy} in Qisireeaf oot er  sequences in yeast .
vectors include the pronoters for 20 _ netallothloneln 3- phosphogl ycerate .

ki na Hit t. al . 07 th
o vaor s e ce bl Mty BRMRY. Toq paighy ﬁm@%&e&gfﬂ'ﬁﬂi%gs uspdfpyinrodige

Hol | and et al random mutationsHito & BRAd f?agﬁﬁQLQ)f DMNX/ @ke Laung bt aﬁﬁ'l‘éﬁltﬁlq&éle 11-15

gl ycer al dehyd g hat.e. deh 0 e; ]B } Nas

decar box\ as e8 8%8 ‘FT‘G‘(E‘PBW%%&D@ a]?f’é @dﬁll%ﬂ%]g Eé?'& ‘7%6?7@?‘%8%
phosphogl ycer BNa mmmxr@yﬂoummekammm masepﬁm&ahadcongmm’rwmsem
phosphogl ucose 25 | ucoki.nase, Suitable vectors an
pronot ers for "GN T‘l‘e)}’gglg{} a@glﬁe@?&g # fragipepts is inserted It appronriale.¢ g"é‘f’lgﬁéﬂ°lsﬁ° R
Hi t zeman et aproyvideRAdotd rfatant lidtarieker r ed yeast vectors can be assenbl ed
usi ng DNA sequences from pUC18 for selection and replication in E. coli.

(Amp gene and - ~origin-of ‘repli catton) - and-yeast—BNA-seguences -
i ncl udi ngoa gl u&ﬁmﬂbﬂM@g neldis SO hbthod is describep generili@ in mszbrsal:nh,asciaaeé,azsv

secretlon | ea ter been des Rus et
RO O by I 1t AT v S indl s BEBYIOR of T AR BY cheioRE eesaght o
| 1982) "The y e irfddiatibipbicsingle stranded DINICinQizrd, Wﬁxeﬂ%f@homrmm The fiutatibOn of

het er ol ogous roteins nserted_between th er and the
structural . ‘{°8"Yb‘é*"8§‘§?‘%‘g‘%¥e‘h= sexerty of thg treatgppt, esgntialfy all %é‘l‘ﬁo gb‘e933,

1982; : smsﬁluﬁmﬂst:ﬂrbeaibtaaled Proc. Natl Acad. Sci. U S. A. ,81.5330,
1984. The,_| eader sequence may be WO 98/ 48024

PCT/ U898 7587 : ' | ' - 35-
: - Degenerate Oligonucleotide Mutaggnegl A lxbrary of homologous peptxdes can be generated

from a set of degeneraite ohgonucleonde sequences.. Chemical synthesxs of degenerate
_sequences can by performed in an automatic DNA synthesmer and thc synthetxc genes then
ligated into an appropriate expressxon vector. See Itakura et al., Rocombmant DNA, Proc. 3rd
30 Cleveland Symposmm on Macromolecules pp. 273-289 (A.G. Walton, ed.), Elsevier,
Amsterdam, 1981.
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nodi fied to contain, near its 3' end, one or nore useful restriiction sites
to facilitate fuston-of-the - - |l eader sequence to foreign genes.

Sui t abl e "¥&3\8dgosnsf-or mation protocols are known to those ' l-n the
art; an exenpl ary echnique is described by: Hi nnen elt%'rlﬁi‘d,s;oﬁdgc_ '

Nat | . Acad. Sci. U S A 75:1929, 1978 5 as descri bed by Sherman et al.,
Labor-atory Course Manual for Methods in Yeast Genetics, Cold Spring
Har bor Laboratory, Col d Spring Harbor; N Y., 1986. Vari ous
rramml ian or insect cell culture systens -&913 al so advant ageously enpl oyed
to- -expr-ess—r econbi-nant- protein. Expression of reconbi nant proteins
T et i an eﬁfﬂ'rsdzicsonofAiteredmmmid:RebﬁddSeqmeéseBmmbdMaMe such proteins

.are generally corre ri ate etely
- functional. Exanpl eg% %%‘.“‘t%gi‘“@%a Firan ?%v’%eségﬁcf ?‘:luJee}s'cel fc gté&gm‘t
“the COS-7 | i nepecifid pordonseya kolyhuel;omlsé@npmdem“cbm ab}soﬁtedmiype;(tmltb piR8idd 75, -

1981), and other. nes a abI .expre ropriate
vect or " i ncl ud'faﬁams ?'B‘Fh&? ﬁ%?%"‘mﬂs'é‘gf muuons O resid g’f |§ese, anster
ovary (CHO , dditlsequenct dBltii isuddtéd ﬂdlypeptxdemmmitamn siees [miag b modified oidividually or -

may conpri-se-nontranscribe enent s..such.. a n of |cat a
ou Eabl o pr onagicscRtinyases by dhi R g At u eBeid A Ry FRbS Sieh B
and other 5' mtic@' choiedsldepeyding ot tha R alts daladved ¢)) deletmgdmusgﬁemduam‘ (ﬁ or 3

I d, h
Dol yadeny at | BEGIEESah BB A0F SRR Bt 1 Loomh s LSRR ona

term nati on Sefgpipaensasi. -~ Baculovirus systens for production of
het er ol ogqgus proteins in insect cells are reviewed by. ~ Luckow and
Summer s i o/ Technol ogy. 6: 47 (1988). 20 . Reconbi nant expression

vectors conpri m_gggmmmhﬂrmﬁhﬁgfoﬂades those residnesér regions of a desired ' S
DNA. El ted | duct
N o g o RSP B ek 2 R o B S Pk

havi ng anpl i f108d-108511108%. if alanfretscreeriid\a fusitiue or group of saedee esiddes ateyeleescdam e,

by .transformn cel | ect or conp ris a. nce.

‘whi ch encodes” g‘ﬁ"’ élﬁ’ "\ﬁﬁf%ﬁﬁﬁ?qeh NEPIQEF"W E%&f\gﬂ' b'}t?facm?%g&\?gﬂ'}?r may

-2: ;so cogpsi lseaca:: zﬁﬁﬂexghbmﬁg ammlmtdganmbn with the anmendisg gzl;]?euus eﬂmﬂ'_nbxﬁm n. .
ernatively e e Co- ... . ransf or Wi second.

vector which tBHSPPL gsﬁ‘f’ﬁ’g‘a ”P“X‘&‘éfﬂélr%'és'%tﬁ%mﬁﬁ‘ibﬁ%&mf ﬁ%%ﬁle“ rt"ft"“ed%éies-i r ed

prot ei n. The inradeingfosder orotited viriadz af, of for,dhdxited ofgabstistiai.e t hen cul tured ‘i n

increasing. . .concentrations of the known drug, thereby selecting for
drug-resistant cells. Such drug-resistant _ cells survive in

E | ncr eased - ﬁeﬂawmﬂmw Onelgerdigh «lif\ﬂﬁﬁ mpthodinay ?med)fo frépareenzynme
arrpl ifi cé& olng%':su tlﬁ%‘l é;g%ém'e%gb'}eff trsegﬂﬁgt Sgﬁé&ﬁg‘”‘ %ﬁﬁ»@l@%&és (1983).

resi st ance i sBdeflys @d degired DNANiS labrﬁemby h‘ybﬁdﬁ&mg axpyligonuciestideogriridt enaoding @ DNINA
encodi ng the inhi.bita com t.a I|f|ct|on of
t he vector DNE\“"'Q“L‘mn to %lgﬁggﬁ%e W?‘ﬁlétya'&lbr‘ég' @Féﬁ“ﬁ‘dfﬁ&f‘ﬂ &f Tﬁgigi“ng &y age

WO 98/ 48024 - containing the unaltered or wxld-type DNA sequence template of the desired protein (e.g., the

PCT/ US98/ 07587 - 36-

A preferred ng{e % ?ﬂ"fr bn w‘atmn’ﬁr%f‘} ?‘?%’3??88 o ‘ﬁg%t'g W%mﬁ é??@n? B‘Pd
di hydrof @fat e cmm;dememyestrand of DIRAoR}he teniilatithatawill inoipotatehé eltohycidotide phirtigy,

_nethotrexate co-a I|f| host cell which
| acks an acti \Q/‘lgg%gelne;l;"efr‘l)i(i:‘tgI sgec‘%ﬁ&ﬁa l{eﬁ%’ QM?%?%%%W lia vect or

~whichr- conprt sehgcﬁbﬂcmﬂep;ﬁmcbaseﬁimdiengdmmée asedemropﬁhﬂromgmuajpome will

co-transforned, tor conpr.i.si uence enco

a. n FR
and a vect or r2 |t°%nu°§° 5 that are o ﬁﬁfﬁé?fg@“g‘?mf" R ‘HS%FEI ei n.
~The-t raﬁsf—efﬁﬁukmatmn Thisamﬁremndhdm@bmebﬁ& vl Gybridize propstly folthedingled nedi a

gﬁ)gt a| ni r}g | nc ?deBﬂAltgr}n/patemoecu X, a.n.d thqse cel l e [i _aes whi ch survive

" Cassette Mutagenesis: This method (Wells et al., Gene 34: 315 (1985)) requires a plasmid or
other vector that contains the protein subunit DNA to be mutated. The codon(s) in the protein
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A particularly preferred co-anplification s'yst em uses the gene for
ghut-am-ne-synt het ase 10 (GS), which is responsible for the synthesis of

gl ut amat @Pgaghgggynoni a usi ng the hydrol ysis of ' - ATP tecyNokdsnnsky
phosphate to drive the reaction. GSis subject to inhibition by a variety
of - . - inhibitors, for exanple nethionine sul phoxi mne (M5X). Thus,
proteins of the invention can be expressed in high concentrations by
co-anplifying cells transformed with a vector conprising t he DNA
sequence for GS and a desired protein, of*lto-transformed with a vector
-—gonprising-a-15 - DNA sequence encoding GS and a vector conprising a DNA

—-seguenee—encutiimyDNAareddenitified/and there is inseried:d ypique Festristipm gndoprclaasrsite CRPAl |
medi a_contai ping uir X Dot § HAE-as&HB&d difgBndcRibtide-directed |
sur vi vi ng c'eT‘?es&t%gé@g%@-g?lr}%Y slﬁfﬁ)cg%lln%@ég stem appr igg?_icat e recombj nant
expr essi on vmotaganssis method. Eheglagwid isthen eus ot these sitesde ingapzit-iAndquile-stradedni ng
PCT appl i cat jjons: LPHOBRA berween the W3 Rion kA burddialt
86/ 05807. 20°.llg%nuc}%@d§zx{5g§ﬁolﬁéﬁrs%i%&?)? gttilglggg é’r‘“éf’e'ﬁr' eef er abloy expressed bgy
co-anpl i § i cathe desired mbiEBh(c)ris §Bthesizedl using standardeproeedurgh Fsdwosteands argych as
-.Chi nese. Hamst e, _Qvary. ( ool ls. . 4 o/ @ Madd Inefhddb!l THE double-
nyél oma cel | -531“.; °§é€%s%%%ag§g%@#%®kaﬁ%%ﬁ%8§%ré(a rat nyel ona (_:e?ul .el i ne,
such as . YB2/ &rddded oligonucledde(s thei“eastetts bandiithap8 rnd fsndscthatiamcompptitdoyith g4 and
1O 0L OS0T. s e ekl B, AR SE RSP ket THLpratiEbSYS 20
- given "i sol at echtgind thpmptaied desideld prokedny supinit DA(sedwerces f uncti on equal |y
~well with the. same expression system However, one of skill in the art may
make. a 98 ecti on anong these vectors, expression control systens
and hosts wi CombinstorisliMutesenesic 1o nactcrsim, of s Beth (Lidies oo WOSBOREK DM nant
host can be BV Sdewsass i grous SEfopRihs S BB ACH BRE DA igh e bRy
st andard met hepembizche idghestthoowingy gessipley All of the aming acidswhighappearsf & BiYen y
“and sizing col u 0 [ ' Q% defbink {26 Siflcainbaabadi | 1 LY,
or by any ot Wg?lgpn&%eaqu}é? aﬁ%}a%trq%)sf%ng%%%%te %?é-a%?ote inn puri fiécati on. .
Af fi ni t y15t agsequndes.Fhe varieghted librdiyriegenematet by eombinatorial mutagenesis at thypuglgicsgigo 4
PCT/ US98/ 07587 . . . . . £ syntheti
- 37- vef i o A e P i Segience and . e
gl ut at hi one- Sligoraxkbtides san teanzypwtically dightediintaghe geae prquense suahdhas the siggengralp
purification by p - 000 | sdthi debtide. of QhdthdRivell SR adtied
proteins can ¥ @ﬁ%@ﬁg%ﬂg%{"% %ge’%géagglglgt&e?lﬁgleﬂgwgﬁég: 'souch tegﬁkl qSes as
——pr-ot-eolysi s,- proteingamtaining the entire set of degenerggseuencasesonance and x-ray
crystal |l ggraphy. .5 For exanpl e, supernatants from
syst ens %i ch secrete-reconbinant protein into culture : ‘
medi a can be f IV.Qtherdfadems ofdsalatedBolypppidesonmerci al |y avai |l abl e protein
concentration filter, for - “exanple, an Amicon or MIlipore
Pel licon ultrafiltration unit. Follow ng the concentration step,
_the c?)ncent rat te Elacri\da?’&rqapplpfmnsm tye inventieridlss inandervadonsispctirak forms of they
exanpl e, a sui BAER Yetain biological activity. (hekerfcR Of foR{ZM1E £Rind and
TGF-beta or I'BEHY Src‘)’r%l a%@?%%é%n'%Slloggﬂlagwcl)t? %‘?:g:g?%ﬁe Ourl]:g t ‘cl)\ ? nfan.d_
10 - subi abl eartsuxplgvoups, fot axamplat 4 T@F-heta reqeptorifusionanretrinmpay beanthy formyp! padic
enpl oyed, for ) ¥ ivj ino &¥id R SiBRds iy G1sB BY kidMified
pendant di et h?/rf\b)aé%gg%%‘t%%ag? -"%lrf%rﬁnbgdl 'uélarxrrgﬁ%des can n%g ° _le
~acryl-am de, - abypexdation deéuction. Thelprimagsaning acit swrtutey(pgs obbewOHbgtaddbmeipat i n

protein T i.f1 i on. I. L2 - i .

step can be eWBY %%/'gﬂq'ﬁglul?ﬁg gg%%@%%%%éﬁ%?ro@\@&gs ‘".‘ﬂ‘ rfirlcf¥niEa ! ncgl ﬁde
—yar-i-ous i nsol sizhes gig¢asyleemps, dipjusi phbsphate Acépligraypy ndthe Bl bobyyareating amige a¢ids .

15 Sul f opr o%élemg;n% S are preferred. Finally, one or nore reversed-phase

hi gh per13 r maf - T 1iquid chroimatography (RP-HPLC) steps '

enpl oyi ng hydr ophGovatenREbrivitives nftlie TGFdbet receptiot maypprepared by linking particular

: ‘functional groups to TGF-beta receptor amino acid side chains or at the N- or C-termini. Other

derivatives of TGF-beta RII:Fc include covalent or aggregative conjugates of TGF-beta RIl or

e SUBSTITUTE SHEET (RULE 26)



gél havi ng pendant nethyl or other aliphatic groups, can be enployed to

further purify a TG betaRI | : Fc conposition. Sonme or all.- - -
of the fo urification steps, in various

conbi natlgﬁggé’%gﬁpal so be enpl oyed to provide a hormgeneousP(Flgggg%"’?Pgnt

pr ot ei n. Reconbi nant protein produced in bacterial
culture is usually i soI ated by initial extraction . from

cell pellets, followed by one or nore concentration, salting-out. aqueous

I on exchange or si ze exddsi on chr omat ogr aphy steps

Finally, high performance | i qui d chromat ography (HPLC) : .
can be enpl oy agfh@hents wit otr&upﬂotetxfs%tp n?eﬁﬁ&@%ucﬂs%?@ﬁk@sw%&&nﬁmt amﬂ; .
|

expr essi on of reco nant manmal i an TG bet a receptor _can

be di srupt ed By2difipnel dhisemin of Criesmingiifusions. For examplsyshe conjugatpd ppHge may bea —
freeze-thaw Cyighd) (hleadbtpéiieb b seTRARHR e N-teMhifd] Yo dnUP theProteisi Whith c6€l | |

| ysi ng -agents. Ferment ati on of yeast which express
nmanmal i an TG:“B@G%‘W%B'@b?@?“%@%‘lagl’%i"ss‘@é?fé‘tQfé“e protein ffom its site of synthpsisfoe n

greatly skmpl i kifSof Batctiéd iRAdd Gbutside of &b B4l hamMREHAIoR ¥afl (¢ %@yaas:raﬂﬁu Lthéthd

froma | arge- scale fernentation can urlfledb _

met hods anal odpadern. TGFhstadecetos protsins qanspmpFisepepiides added (Q]facm P““ﬁc’mm‘ or
Chromat 09." 29QieAdfoatidP&DGE-teid x%cerpf‘ofr?er > Pofy- ﬂﬁ?%& la{aﬁmtam sécﬁﬂb&%?'r@hbeta

rever sed- phase HPLC purification of reconmbi nant .
human GV CSF &sepiorsian plae by linked tqptzmptsqiﬂuﬁw-Tyr-Lys-AspAsp—AsrAs:»Lys (DYEDDDDK)
Producti on of (hsmReuEN BlorfiiinAoa] 64,1988 PR4EbA4 highl d
PCT/ USO8/ 07587 e ) The Hlerié ighly antigenicand o
Fragment $00f &FPVidenananisape e vsrsihly bpund by 2 specifimanecions} antjbesy, enakiing 18pid @AY al so
be . pr ody&ﬁeluee;tttnlﬁeatﬁnbta&phaxseﬁegcea‘etnmgtoﬁehﬂmé% tae,ptlm Selittd

di gestion, or by chem ca thesis, "usin known to trF;tOSe of
skill in the &legvedpby bP@W%ﬁF‘BWé@ﬁ%Gsme remidig lmed@rely followmst*@rf‘frpﬁdp '

fragments of %aﬂﬁk JHRSIBA pﬂ@uﬁ@(sjppb@waﬁﬂ@mw&m a8 B2 Yds3Gin{28 EntEel iR ©
nucl eoti des fromone_ en for a termnal” fragnment) or both ends (for

an internal fdsgAHeY ind- cgfi-pna - sequence whi ch encodes for the
i sol at ed jgol ypept Imw@mmfmﬂetatr&%pﬁyt@q&m 3ek ﬂ:%ossess multiple A¢FORE
pol ypeptide fragnents, Digestion with "end bbl i ng endonucl eases can al so

gener at e DNAs fW‘tP‘&hb‘B‘?te&)ﬂ'ésﬁﬂﬁTQﬁb&? lwndr rFagwewvlg a pxglant plntle T@Rdggaeceptor
fragments of 3nay consist oﬁ%&ﬁhﬁn?@@a@bﬁﬂnﬂ%&ﬁ'ﬂ%@&&ﬂl P30 dr8BeOm.ADeRdr v,
restriction digestion or_ a conbination or 10

TGF- bet a r ecepER#Falgd byivkeraeqion thsaensas bound dojthe FWH&?"‘F‘W#W demaitGr-peta -

- receptor Alteﬂfaﬂetﬂ%lﬁﬁlentl?@tﬁk 'ﬂg%lsﬁ ﬁgc&ﬁnﬁ:&ﬁ%f éx‘iﬁ‘xbie}’bﬁh@ﬁié% é&iplmg TGF=-- =

proteolytlc enz i ncl udi ng ut not limt

~ t hronbi n, 2% ryhe ﬁeceem%@fwé? H“Y(ﬁhntfélbs%ﬁeptﬁ&mt mph@éfe a@ﬁlz/yﬁwleicgd from

speci fic for thegroup consistingREFIRSL, Bemchftenetmdl drtte,atah %Kﬁaconariﬁgﬁdl Qodpkhg! yzes .
the hydrolysis of peptide bonds in which rbonyl IS froma_

basi ¢ ami no aéFﬁ?“‘qH%suétt?Wa“dP% Tﬁl?‘rbﬂtbﬁ“?% |f‘|‘FéPn Wﬁ% FW“&??@YG tp bioip,and

catalyse the hyshiotinSGB-beth reeepibrl FeQoARAShES ABWad R'BRId 16 aRBinRsdédgda, sSuch as
trypt ophan, 0Si, ne and phenyl al ani ne. Al ternate sets of cleaved

protei n fragnefifay al&’i"é‘zﬂ B";’a recéptor molasplasy, IFrhets reqepray Eewsighs mayaitoe
whi-ch i s Buceeichlatently c@zplw% &ﬁiﬂbﬂeﬁoﬁm tnﬁﬂ'ﬁ%ﬂeﬂﬁt(md HRAEdult

43 .
of the [err]-am no acid (tgarousof sine with I'trifluorothi oacétate in

mldly basic SOMYEFGPRreypitated Withanti-D ?f@nemﬁ%toéemepwrwwuw a

adj acent pept i ARnOSTA0iS: TR -betd1eQptc? inaRBLit! € to -~ - hydrolysis by -
trypsin. Proteins can be nodified to create Ee t|de Ilnka es that are

susceptible ““FtEP“b‘r’B‘i‘% pyalqes ofthe FREDetaRBiFc fusiondaving mattwyteéNr on of

© cysteine T esi dypssitiol shédichd b iabducal tYIRHIARS A & ditf8pecific————
| i nkages . that ares)mdrgl ;edéﬁb f E |An (L. %glﬂgﬁmhl\?astsﬁ% %ﬁg gﬁ“ e5‘%53) |

In = 304d dt“ttts?ﬁwwrém%w Prateing cap beproducedisty hemogengPussT 'eced-
speci fic resi dissohpdite REm%s gsbd yE:Q:f using yeast expression systems. N-glycosylation sites in

eukaryotic proteins are characterized by the amino acid triplet Asn-A1-Z, where A1 is any

- amino acid except Pro, and Z is Ser or Thr. In this sequence, Asn provides a side chain amino
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25 exanpl e, cyanogen broni de cl eaves pepti'des at nethioni ne residues
(Goss and Wtkip, J. Am Chem Soc., 83: 1510 (1961)):.-Thus,—by:—--
treati ng Ri@bHss084 W th vari ous conbi nati ons of . nodi pCeses/7ss?
proteol ytic enzymes and/or chenical reagents, the proteins may be divided
into fragnents of a desired length with no overlap of the

fragnments, or divided into overl apping fragnments of a desired

| engt h. 30 Fragnents can al so be ch_e4r§1' cally synthesized using

techni ques known in the art such as the Merrifield solid phase F
moc or t-Boc chemstry. Merrifield, Recent- Progress .in-Hornope— -
Research 23: gZmuyp '(01 o®/alent attachmemyfgg;bg!g@gqe -Such a site.can be-eliminated. bysubstntuung S ——

PCT/ US98/ 0758 fnother amino ac1d for Asn or for res1due Z deleting Asn-or Z; or inserting-a- non-Z amino-aci®d= ...
D. Production of Altered Sequences: Random Met hods

Ani no aci d seh@!@?ﬂ:‘e‘hﬂ\dﬂaﬁtaj‘ &Hﬂmaac Qs‘beéﬂﬁﬂ@émbﬁww Asarand Al sTEF-betrrgcemton. .
8) can be denvalWe@ﬂﬁS' &o Qyoﬂtﬁm%@ﬂﬂ%gﬁﬂ@mﬁbég rebfor WPicChibefigodes t he

~protein or gart I cular portion er eof nmet hods i'ncl ude PCR
nut agenes$s a meslavﬁhfﬁﬂms rf TGEbete riceptor/proteing m)ybc(ﬁonstmﬂed by farrremriani no
aci d sequencepyap 9:@&&90%3.&%9%%&%& Bélé‘n xmmbﬁne&aﬁmﬁaaesof
degener at e -ol I gontlic eot| e sequences gen ratl ng. am.no_acil d
sequence vari amesuem:esnmneededaforgpmlemcqbn@tveyn using altered DNA and peptides
are well-known in t I fhg%n id ly SH&D B&Qsds
are not intended tor@h%nra%d?%h&s%%ie ch?rgtsegﬁ%ﬁ?%vg% % ﬁg%

‘ner el y. serve whoseispqugnces differ frelplsﬁﬁéﬁtms Zer ﬂbE ng qTuRse cqnemaswg amingiapid
8;3:‘ Bf‘r IY r%ﬁf'hl lgbs{xé}u&ll‘&! r 8§ bne¥r 'nlore non cox&g%%g{xgﬁoﬁagg}gﬁst 213l 05‘5"3} &L‘PéiéTaq néS also
pol yner ase (@nsemnnstmq:h MOyn!mhalsré; isplated gpratein’ o biolegicalchgtivity. Cons’emtli‘@hdbrh |

mut ations. in [ [WNGS =3 S{ﬁ%ﬂg

11-15 15 %‘%sggg%rgqggﬁhg P‘S(rgislbsarerg ggn qu? tfor(% e f| Ity of DNA
synthesis is cmmdcswcﬂmqubsnmnonsmmtpefqlnwm gcmlpng'almeoﬂanxmmﬁrsb@mea -

dGTR/ dATP raﬁiuelngw&g,cﬁ@%gﬂge%m [pfieirhic bl {3 &&B and glutamife8ainb @y The

pool of anplif s I'n opriate clonin
vectors ti6 threomnepl’)'em#mﬂamwﬂ@mlmeaﬂ’alahmbmtv@sne The gon-polar hydrephabint i on

por e o S o Il Sl SRR G PRBRL Atk b YR SIin coprpld

mut at i ons by mestaeriirea| The pelat mml agiino acids mclwde glateimatsmn tbteomhngmelm, mmvd
DNA in vitro, 0 ency
s modul at ed B s YA B8Rk ThE il Sl pask GmifaBie) BBluge arginfoe ’8*2@%' ‘
base - sndhistiding. Themezativelyinbarged @ridigilaming acids mclude[aegvémacat and. gluta!mc

A i gonuclgot i ggpli,!sw

generate £ %eg?n&g&zéettﬁe (s)'#’ J(ﬁlkelgéenzr%er a%fe %ﬂ?&gnuc eot | ebf;(ggxﬁggglgg ?For
Cheni-cal 'syntewample, forfthejarpiamagid alanine, a consexyetqraemwngrawnwy taker fromapyrionepfih
automatic Dl\l'%.lﬁ%gt %iﬁ:?ﬂezﬁcrta-aﬁrﬂqe LD:?! §1¥Q 'cfa en?& l}ﬂfeg% I B%ement J:ag%kégy I nto

an appropri ate ex essli on vect t al nant
Proc. 3rd 30 one otpésfﬁmaamm@y@emm mwgnmmmgme% D—ppthmamsromgm(e/\o@-

Val t on, ed. ) onflrgRVi er,

- 25 e Generally, substitutions that may be expected to induce changes in the functional

- properties of isolated polypeptides are those in which: (i) a polar residue, e.g., serine or
threomne. is substituted for (or by) a hydrophobic residue, e.g., leucine, isoleucine; -
- phenylalamne, or alanine; (ii) a cysteine residue is substituted for (or by) any other resxdue, (iii)
a residue having an electropositive side chain, e.g:; lysine, arginine or histidine;is-substituted -
30 for (or by) a residue having an electronegative side chain, e.g., glutamic acid or aspartic acid; or
- (iv)a residug having a bulky side chain, e.g., phenylalanine, is substituted for (or by) one not

having such a side chain, e.g., glycine. -
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Amst_er_dam 1981. .. \\D 98/ 48024

40- E. Production of Altered DNA and '
Sequenceswqﬁsf“g% 4ed Met hods Non-random or directed, nut aggﬁigségg’{%?n des
speci fic sequences or nutations in "~ specific portions of
a pol ynucl eoti de sequence that encodes an |solated pol ypepti de, to provide
vari ants which include deletions, insertions or substitutions of residues
of the known ami no : 5 acf# sequence of the isol ated
pol ypeptide. The nutati- en--si t-es -may--be- nodi-fi-ed individually or
+m-series; ~f-or—incatiaiiochebyventich)arsistiated toletuiey thit aet allelic arizots S@tural dhutanisn o
acids.and t.hen.w

The reau s IMFEUBIARG Bowiusapided by RNA Gy e afd Gy Rggiagc! 1o on

‘inserting resqoddl&azsmfahdﬂexcsamvlﬁch encodef ﬁpolypupnddsas!saﬂﬁmmmddmand ocat ed -
site, ‘or. combi mgb;’annse toanactxvesxtelo

ations . : . -of .optio
Al ani ne scanrf’ PV@ %ﬁ‘f‘%sé’gﬂg%aingbmﬂqlbgaﬁ%?ﬁé% ?egg%lge €’ resrdues or regions -
of a desiyed orbmdmgsxte of . All variants desgribed bérein tueakpazred tq)l(x)i’mnﬁﬂbiml ons for
mut agenesi s. ham.and. Wl | s, :Science.244:. _
1081-1085 (198 %“Mf’ﬂtﬂ%wgﬂ?ﬂ]@m&? eening,” a residue or group of target
residues are sel ected and : repl aced by al ani ne or
pol yal ani ne. Thi repl E"H‘@nt can affect the interaction of the am no

15  acid wth nki ghb am no acids and/or with the surroundi ng aqueous
or menbrane - This invention provides fo&iﬂﬁhﬁxﬂ.&ﬁﬁg‘tban ihbioRiealtwith atgedicahaintitionb

sen5|t|V|ty t he s ons are

R oducihy 1 QSR SR L A e ROR pieip i 8 TR, o reduce

substi t uti on. TGF- beta actwnty in tBk irgibvidual. E‘hisludﬁnd!hd’t:ﬂieﬁﬂ’oﬁﬂéﬁgedwsermg TOFberer si on
of this netho ubst.i i on,

t
Qo1 ot on anaRTRE fa 4 e WG 1ok BAE B Srcpes, sohes i dissa g spRbORtzat By 005
(1983). fibroproliferation and immBndsepgressioh hehdeis iassoclatBNAith infaxtibwsrdédadey

-hybridi zi ng an ol ygonucl eot i encodj |
nutation to a DNA“tERPI-IPR™ '\ﬁg? Bﬁé%“ryggf’%mﬂw@g&‘ﬁ%%ﬁ%%“s PHAGEE P8R m of a
plasm d o8 phROFc regulates TGFE- beta activity by canpeting for TGF-{teer withadellatbate mt:eyrbﬂsde type

e o e PR per o bl § i vaboR A B ol ol oo fe pepLot G- Bt o

and availab?&to interactWithesl nirfacey resdptoas) (}Depéfndﬁglén dfe phivenatelogit prbpertidsaf

will incorporate th and will
code for the SEFEE Fgﬁﬁﬁg@ tﬁ@g Wﬁﬁt"ﬁ@a@&b’f is e Eram s itg of TF- SRl ly,
ol i gonucl -eot-i This cofiplexiing wicsdxcéd TaGHCbetniediitesthe ambunnoft free AIGE- bate WithAess GG mal
ol i gonucl eotide wi || have .12 to 1 cleotid t hat.. ar.e Letely
conpl eme%l ar ygﬁt%aw{aﬂﬁblei ‘8%&"5‘?’&“@1\4 ceé{llieﬁzg}:orss ?‘ggylzﬁra m&ucec? tsxbroproflferauons oW d‘{“ﬁlé
mut at i on. " Thi seswltisgih@@sis bithe diksasendtatgonuc! eoti de wil | hybr| d| ze properly to
the single- S 3 . stranded DNA t e

Casset o Mt agdheingeisiion 3 orpisisk of G vneiap Ragmoeni o i rpost s fopgaay o

requi res a pl asdimdfiooproliferative disorders. As mnnone«bauwe, avienal modelsf igloentlanepisitishe

protein subun h;ve ql\m\‘vn goog) rest%twax t:-T-Biie béts doR %b&? Zs Ilgckgng%xc%sso'f& 'beta . These
25 antibodies will be difficult to deliver because they have a high molecular weight and they may

rD

result in severe allergic reactions when they are derived from other species. Thus, it would be
preferable to administer a lower molecular weight, native protein or close analog, such as TGF-
beta RIEFc, in glomemlonephﬁtis. Kidney disorders associated with TGF- beta excess include,
e oo byt-are not limited-to; mesangial proliferative | _ |
-30 - glomerulonephritis, crescentic glomerulonephritis, diabetic nephropathy, renal
interstitial fibrosis, renal fibrosis in transplant patients receiving cyclosporin, and HIV-
associated nephropathy. These conditions are associated with overproduction of fibrous tissue

formation which administration of TGF-beta RII:Fc should suppress.
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-41- wogsuhnm t DNA are i dent ified and there is insert e¢dTAISYBODTIESE
restriction endonucl ease site on each side of the identified
nmutation site(s), using the above-described oligonucleotide- directed

mut agenesi s nethod. The plasm'd is then cut at these sites to linearize it.
A doubl e- st randed . ol i gonuc_:‘{seot i de encodi ng the sequence of

t he DNA between the restriction sites but containing : t he

~desired nut-ati+-on esi andar ur es

“stTamdsare synt %@?d{'gt?‘%’gi)g‘? g I’V"gﬁ'?f"?’ﬁ% Rt F&fﬁ‘g 'gﬁ?oc% %tf’ﬁ%‘r“g Citér,t\geta

._5{1 andard net | tmdF-bgtIlRlIBthiﬁathﬁiy bé. agnumsteéed during oS4t tieretid df etina csanadheeht de i S
the "cassette" and |t ' an ' en { are at |

“ends of the PFYBEYHEYS g’teé%q’ﬁ PIRPPCANEE °f1?’° W“b"e‘”ﬁ?‘?’%%f’?‘i’& &ﬁ{) i%"t"ﬁ%?tel n.

The plasm d apy9s9)J. Clm Invest 83:165041666) N SAhdiRer iipoantitiaablifedtvercohdition subuni t
DNA sequence.

version of tmegmﬁ'@{drfé‘&m(‘i%e?’h“é't is glso assmtgcgb %(g%%%sl'l%hgga A h Daa " O

am no - aci o -sRRaRSA bicBkin@ TGF e 2 hiny @i AgSdeglopthdnetr chidnii sedesf R miag ar e
.allgned preferablﬁg‘_. e, _tﬁ prom)t the hI%BeSt h?r{,‘)' o9,
possi bl e. Al elBfiopihe PECFTRRSIVE Eterioation thapowatp 1ons of the present
position of ttienttn mHyasd a&ﬁﬁu&mﬁs pRdAsIAth TR LRink gmh end:tbeaﬁmsamdqgemgeat e
set of conbinatorij al sequences. The var.i e'gat ed Iw\r e b

gener at ed byJ@WWPBF‘F%?'“WH@%W&%?%Tea‘t‘h?%‘srﬁlti‘&"é‘fté“& grgtion in RA is dde to

level , - ggd- I&nev&ﬂd&sinbyoﬂrctarbbegsk&ésmq,etalhbiweamemfedwﬁimm i xt ure
of synt hetic ... | i gonucl eot i des.can sggcees%eyﬁmt ically ligated

into the gené“’é‘@&f@éﬁt‘(‘}&c?%’ﬁhts‘ﬁ?f°°9‘ﬁél gl yealis ot pre leved to causq; o

potential seGhRaRS @ﬂﬁn@ ﬁB&a@éeQnﬁ’—?GFnEHtA/hﬁﬁady MRS heBiRRic cRdnges in this
al ternati vel y, as.a roteins coftaining the entjre_set

degenerate s élaqjglng é%beheved that fus:ogbof the invention may also have g positpye ﬁgfa’\/ga'\e’ént s of

| sol at ed Pol y:BRi3ideE @Ssociated with excess TGE- beta levels mclu@fdﬁdpaﬂxic\@ﬁn&faryﬁiﬂi)&s@d ang of
the invention also include various structural forns

pri mary 'Brot &P%% lofirosts- Tocompiexyity syeRst RPE-kets apg tq slowthe dff??qpﬁﬁn'[ﬂféé‘ﬁﬁ% e of

I oni zabl e amifikpoud Bskue, proteins of tﬁémvennsﬁﬁrbmtaﬂdeafoehuaﬁms&aronw&awoandxﬁontGF bet a
receptor fusion protein srr’rlgafy be in the formof acid

basic salts, or ng{ PERECIPSPIS AressRt ipysptign 'P‘?Yche\yFii’d&Fe%tﬁ?lf‘?@e'h@rsﬁﬂ?réi?meé‘s may

al so be nodi frhadre assocxated with overprodud®ién B TGRbeQNt i%rcuﬁ'&ﬁly(b%h&@d thit@erBid 41T Y
am no acid structure of the TGF-beta Rl | noi et

“may- be -rodi-f-iWEFPRE WWP&?%&%‘&W@%@ Vagepiar Sisqrdgrs. %%%%‘VWXSW“B‘E her

chenmi cal20m0i akjeftsis (38) poRinydbike; @awodaha,taaﬁnat&d(?wsﬂs 1eoﬁﬁ®ﬁﬂi&3£s€ms amat yl
groups and the |jke, or by creating am no aci

mut ant s. _ morphea Collagen vascular diseegérs may, glseibe WW@%““&PC ?qqgrrepgt Ofg%ig' gg uei‘is

receptor may sph@Baé.Qndig ottienéfads, TEE-IHefaWvarbroduction may also be mvolvéd«iﬂﬁitér@tﬁt&k
groups to TGe-beta receptor anino acid side chains or at the

C-termini. Ofylponary fibrosis, an end-stage hyg disgedex ‘V/‘é%h %Pss?@e%ﬂt‘%a‘ﬁ?‘fmt‘—*&e fhﬁ‘?,"fiﬁfae
coval ent or ageK 8GR R EYGRIhasse (ST and &ldtodairha @eguchi, (1992))0h Rhédh 24

PCT/ U898/ 07 58]313 51:362-65); or it may be caused by chemical contact, allergies to dust and hay fever. A
therapeitically effective amount of the proteins of this invention may be administered to
neutralxze the biologic activity of TGF- beta , which in turn would prevent unwanted fibrosis.

. Protems of the present invention also may be used in preventing overproduction of

e SCRITING in patients who are known to form keloids or hypertrophic scars. For example TGF-

30 beta RII:_Fc_ may be administered to prevent scarring or overproduction of scarring during
_ “healing of various types of wounds incltlding surgical incisions and traumatic lacerations. The
- TGF-beta RI_I:_Fc fusion may be applied to skirt wounds before they are closed to help in

healing without scar formation. Proteins of the invention tnay be placed in surgical abdominal
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-42-- its fragnents with other proteins or polypeptides, such as by
synthesis in reconbi nant culture as additional N-termnal or

C-termna For exanpl e, the conjugated peptide may be_ a

si gnal &Kieégggf pol ypepti de sequence at the N-termnal %EGWS#WSF*?he
protein whi ch co- translationally or post-translationally directs
transfer of the protein fromits site of synthesis to 5 its site of
function inside or outside of the cell nenbrane or wall (e.g., the yeast
al pha -factor | eader). TGF-beta reééptor proteins can conprise
pepti des added to facilitate purification or I dentification. of. .

"TGF- bet-a r ecepdunds thhelg pxevm lagu:ekibs Jormdtive whithroocias altitos ecpmmntle afdr thaGiypbet a. -

L

sequence i s hiogpley wathtiocgETGE- baradvérProductips and pde@ntuverppiduciig of diealingi bl y bound
by a specific nmonoclonal antibody, enabling rapid assay . and facile
purification BP° %?ﬁressed r ecombi nant protein. This sequence is also :
specificaly . TGF-Gkraxdss ilsoﬁaweeﬁ@epaumﬁahsaemﬁfoﬁk,imﬁﬁmt clidretetiead ue

L et el QLU 05 0 iR, i B i B B RY,

in E. coli. lbwer TGF- beta levelP@hd/sia &amyﬁeepramfeﬁﬁonTﬁfmlmnrma%f e;ﬁmpleusef ul
since they p tor binding . site

T bet -l i DTGB Rl cht £ pbSlri et ptier polyg P E B e shererlidish BF sLebfing

may conS| st ondtrevarrérs £polyps prddan alkb baRithniskeédls inhivittypdormatioinake SEQ | D
NO. : E) separated by a linker region, the repeats bound to the -
| m‘runogl Gul'i BeEPEst ant dormmi n. Al ternate polyval ent forms may al so

be co[\st r lliCt ]ed - Protein anthe tverhion edag ise bé idﬁum:[iiﬁ;tjﬁh 'fdllgwﬁ@?:oroﬂﬂ-y angibydsty,
receptor Fc fusjo clini. abl e carrjer pgolecu
pol yﬁer sel eck" 8% S‘Fs@ﬁﬁm‘aﬂgng the Pﬂg E)ér%"u% °5'5R§5‘°§Ff A CYRIng Q. 6171(9]@? Ryl ene

gl ycol or dexChmCatdidlig: EMUBﬁémﬁﬂﬁi omseatﬁhg zﬂﬂteclosmg of aﬂ@ﬁbfﬁllﬁwﬁfg coronary
‘Alternatively eta receptar SIOI’] e chemc

Il to..
bi otin, and é“gm%ﬁswl‘snsée'b‘?‘&?‘? x“f'ﬁg«"t?é‘? éh“gg%giﬁeﬁﬁs °??§a‘8 éﬁg’i%gé)‘:“%gwc’gﬁ | owned
to bind t® i’:lvndﬂ‘:vdirk wn_hFaulthmumgyt develops mtoascir@xbfrx&%ﬁhﬁﬁhuht&ddpiﬂ’lﬁieﬁﬂj n/ TGF- bet a
t ecul.es. a rec r ma a
Coval entl y ot RRREEN of FF BB UF TP rod FARE FEEA TR RERBLARE ¢ he

resulting  and slowcexogssigerpreliferation pf doRheative/dsiie amt'dsteﬁkb‘di% or anti-TNP-1gM to
f orm decanmeric co ates w val en af 10 for .TGF-beta
receptor bindi.ng 'g{:'#gqf‘“xcess bad aflo been °bf;°6Yf’31“'f ?J’ﬁ‘g}%/ ‘ﬂﬁ? FRfen pEarEpe 2B mt he

TG--bet aRl | : Fbypfsﬂmsﬁa visentopathyl Taait iy proged heﬂmg thhout exc@ss\searvy fildouodssed t €s can. . .

b d | l. d th f
0 " S gentbupuicy Biti ot e rfitag oan o0 BB reEE b sppdsiPhy, BOE R SR
ho nbgeneous,  #lewikis dekn observed in the asdnednf@aﬁsn& réceivingi radigivadherapyl Such sissngisyeast

expression systens cos | ati.on. sit eukar yot i roteins .
are characterf mﬂﬁelyihﬁé “"58"?1“5?‘?9 ‘%T’?—!?p“ﬁgh epitheljal thipm % b?‘? 8 ﬁﬁé
am no aci d exeepisioRusspcistadiwith bergiewth@f ex'ﬂaﬂxehdl RelishAdminisationast an AGR-bp@oV i des _

g C'SI'} ﬂggg? 8'72 83&!15;' will complex v\vA:Q: t%e excesserGF- beta and will contribute to healing without excess1ve43

group foRscovfibmsis. attachment of car bohydr at e. Such a site can be

el imnated by-substituting anot her am no acid for Asn or for residue
Z, .deleting Asn orZ, or inserting a noh-Z am no acid bet ween Al and
'Z, or an’anino acvi ot Fermliston, Aﬂmuhai»mrmms@ad Al.  TGF-bet a receptor
derlvatlves may’ ak 0 be obtal ne nmut.at.ons .Qf TCE-bet.a receptor, or;

subuni ts. methag %ég s ‘T@ﬁ?ggﬁsagee?,fé’ﬁt%‘f’s ofiths 1 Y‘W§°’Pﬁ§9 be

con st ru Ct ed b;lepeﬁd)upoﬁxhrﬁidoﬁjer to be treated, and the medical history of the patlent -These factors are
' ' 30 readlly determinable in the course of therapy Suitable patients with conditions caused by an
" excess of TGF- beta can be identified by laboratory tests, medical history and physical findings.

" 'TGF- béta excess can be determined directly by immunoassay of the pgtient"s serum or of the

affected tissue. Excess TGF- beta can also be determined by bioassays such as the cell
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maki ng various substitutions of residues or sequences or deleting term nal
or internal residues or sequences not needed for - bi ol ogi cal

activity.ygq og " Other anal ogs include TGF-beta einor
| ts biologi cal4fy active fragments whose sequences di f?&&"@?fﬁf%%@ I'D

NOS: 2 or 4 by one or nore conservative amino acid 10 substitutions or by
one or nore non conservative amno acid substitutions, or by deletions or
i nsertions which do not abolish the isol ghad protein's biological activity.
Conservative ~ substitutions typically include the substitution of one

am no acid for_anofher with.s i CS -
substituti on?"\’b?eﬁﬂ% afsﬁ%d‘T'sﬁrI“?eS\ﬂ }ﬁémﬁ'reéﬁlpé%b@)a?’?ﬁ atl 1}5 %ﬁﬁﬁ" 5?3&??&3}5 S
| euci ne and m&lsemmeammaﬁ bddbte@ﬁhﬁdﬁﬂﬁe@blb?mnﬁgthélevaﬁdfamgwﬁe and

gl ut am ne; ml#ﬂ*g Icand si ne .and | n| S and phenylalanine
and tyrosine (e ‘aﬂ’ 5[‘1'?'1”8‘5? reac“"“%fn‘?‘#gwé&? s include al ani ne, -

| euci ne, isol euc rmemedaadlm&;ry Phpteledd fac Mdihls ﬁﬁbp%ﬁlam&hgnésliwlfmﬂi@amr&mive

nmet hi oni ne. The F neut r am no_  aci ds incl ude ag ser _
threoni nd, cySPEFRE aF‘iPr"(ﬁ‘? d'sm'de"' immungsHPRFesSion. o5 PYienHal fr pEpb "‘W‘B" wound

posjitively Clhazﬂmg,dzs Qxbmmalaansa@nmudﬁm &ﬁgwle,r Ps@hdbis Y blobl $éstdds after - and
am no acids .include aspartic

hi sti di ne. The nadgatlv aarﬁ? CIdI

aci d ‘and gl ufSPeY sptopiash; 998 Which geed “x?&ﬁ?“/’é being agspeipted Witk high Jevpls of -
readily knovwrdwbm@arl@dr@raiffermdﬁldﬂﬂbﬁou§dwshdaerdasxderedtoca@s%emni Beta Bess he
anm no acid aI ani ne, al@conservatlve gubstltutlon can be taken fromany one

of D- Zrtigutsfhey hays 2. vids spagiym o PhysieHldindinge Yaipharn indigatversf eyebrdisorers. For-

| ysine, 1@ repkm®idpeiat h4v8Bedduseltp test TGE- HBSn Pitiels WithisiAPomic scdrdid) Swollen, hot -
D- ar gi ni ne, hano- argl ni ne, ., ret hi oni ne, D-net hioni ne, ornithine, or

or ni t hi ne.  28oints are séen in artfsitise - Iy accordantwith themethpd of e preseay inyentignthtct ed to

i nduce chang Q&nﬂu&nbxh’l Comhiaest ﬂr&@iﬁi of the inventioR fnOR Abnin®srablt fdrﬁlo'h?et Béhod of the
pol ypeptides are those in pol ar residue serine or

t hreoni ne, | PTSEMSLEVFRYPRIIPY Pg"(" GWG}"‘%P THGHS Bfﬂi‘bﬁﬁ"ﬁmPéé‘} ‘68455 which are edily ne,

i sol euci ne, app arent to thére @mhad iAthe k. Pﬁferﬁ:'l)aﬂie?ﬁ)texgxd df)thﬁn@e)ﬁﬁé:ﬁér@&xsgcﬁ\%ugﬁle i's
11 a resi aue aV|ng

substituted. 1;)?1 ga?lé ot her residue;
“an el _ect‘tsopo ysiq) 8°’E Wca@eﬁ | ysine, arginine or histidine, is
substi t ut ed 30  Phi@slogiclly by&lpﬂxbfefb&hﬁbﬁom&bmg ofthe Riv&itioh RRRG&Inkr Fendhsle

chai n, | ytam c, acid qr aspartic acid (iv) a residue
havi ng a buI léglug‘?‘ﬁes“%%ﬁ nermal spline, S5 gibupis, 'rﬁqﬁéemP%e @G%H’?Rﬂfaé‘ﬂnﬁ‘ Bﬁhe‘( or by)
one not ~ proteilbntalfing bélitichs ShdIEPNE Siditibns, €he prefested 84rAét-for parenteral V\O

98/ 48024
PCT/ US98/ 07 5g§hmmstratxon is a sterile, isotonic aqueous solution, such as saline or 5% dextrose. Even more_44.

| ncl udechoi N tpieerrddMerin@TsaRhewitiSitinh SehumRlbRfY, 86r dsh Bl enfdrRing Mid iBkringe
-variants, natural nutgnts, |nduced nutants, proteins encqoded by DNA that

* hybri di ze .undEPORE FhVasFngsoRorins ohie igntion may be ixed Y EheGHECREFORMEHaNe | ¢
acid which encodeme enditfy] MNARPIbAEDS S4tGRisRRoR (e ﬂo@ms'ﬁ@ﬁex&emon%@rué in thg

polypeptldes S |caII bound by antisera to peptid especially by
antisera to-d H‘Q'éﬁtjt hayid az ”é"s"“d 3°sa8= RSFPAFFEIARS; $Gh &5 @ée’@mle’ liquids, syspensipas or

descri bed hertrd lEkeaAEerﬁ@tili)el@I £6bldtidn ndal be piadediifio hhﬂnﬂﬂnﬂ |sﬁ&' a8 %t\ll oslmottlc pump, for
ori gl na Lrrctres

function _of the
This i nv@nti d‘R"’ %A *‘aé%mﬁe’g?" %‘Eﬁ?a"rﬁ rerigd pffime, 61‘%%'ﬁa"}"ﬁ’dr RIPiina Pf the inyentiongeayc o

condi tion a - be pidVided irbsubthined @waseadmpronamaiéﬁ%s&ﬁta@sénﬁrpmze bélﬁnarbaa{e?st ein,.
such as TG--heta Rl |1:Fc, to reduce G- beta activ

i ndi vi dual . TRHE FPrR RN TRPRIEIGASS PrBlcrosRRsYEY See. qumsam Ve ??FchrIG-%’B&lafm e

RIl:Fc to. a &m’&ﬁcwﬂﬂﬁx&uﬁﬁﬁed RRAR rha&deﬁ‘m%fﬁﬁi%éﬁmlyﬁ&ﬁ&s,%?dnﬁdﬂ eflh1S BAcHRlyRieRl BS
characteri zed fibroproliferation and i m’runosquresm on such as

i s associ at edlb\%f%ﬁ%l%ﬁ) fe5 Gepalymasspefd-glutamic acid and gamma -ethyl-L-glutamate; Langer
30 et al., J. Biomed. Res. 15, 167-277 (1981) for poly(2-hydroxyethyimethacrylate) or the like.

The mode of administration delivers proteins of the invention to the individual in a safe,

. physiologically effective manner. proteins of the invention may be given by intraocular,
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VWi | e not W|sh| ng to be bound by -any particular theory, it appears that the
TGF- beta RII': Fc regul-ates-TG--—-beta activity by conpeting for

TGF- bet a i | -surface receptors. It cis furt ed
that it ina % ‘\‘72 es TG~ beta by renoving it fromthe free %‘gffp&%fol"%

beta - avai l able to interact with cell surface receptors. Dependi ng
on the pharnmacol ogi ¢ properties of ' cl earance, the TGF beta

-RI1: Fc/ TGF- beta conplex is renoved fromthe site of TG beta. Thi s _
conpl exing with excess TGF- beta reduces #8e anount of free TGF- beta Wth -

| ess TG 20~ beta -avartabl-e-t-o-conpl-ex -wi-th cell-receptors, TG beta
irnduced—fibro ﬁm@ﬁdsﬂamatdmnmsi mmedm‘imramuscular intradefrsdl} ihfrapgriloneabticisiaicolfr, t he
di.sease.state. . . r.atian t ei ns 0 th. | nvent i on
fragment s of é)gxgﬁ?onvcﬂvg?ﬁl ?}it strafion: ?.n grep Jtm Sthe Protéins

fi broprol ifer afdyivetitionbfihe ivertion ieddininisieet abalyeo tha affumtd trssmbesitss hyfbolus
glonerulonephr It

d resu h_.an
ant i bodi es bl &?F‘Wbm&g&%“ %@f"xa’B@f’g ""Z’Jsm dewgﬁ iy "ng R T‘Tg?%e
difficultsto dfabootsr ubmamsnacaﬂ hdypinizasionas dlsogiﬁefemédﬁn pérauneaedvg&ntis @ndoithey may

result in severe aI lC r actlons f rom.ather

speci es. .. Thus 2dhegio din othe? W°““\M8F°efr“8?“§¥ﬁe§‘§8 "ﬂ glpids O‘év'f‘g@é ars.
ol elcul ar Y\el Q‘bﬁnasd‘l@blymxspﬁdéﬂeladps e ppdféerfed. amlmséaumh ﬁ&amﬁﬁ%ontm& aqublly : Fc,
|ngorreru onephri e i sor.ders.asso ted wi,th TGE- bet Cess
P O el o TP PR SN SRR O] SPED GF OB s fPoAmacoid i

o] o'rrFr ul onephr(RA)csmbe&eaaﬂiytl?@afagigﬁmdsﬂgymammis&modj abetic nephr opat hy,
rena interstitia i brosi s na osis.in ans

o bnt s Pocei vi n RTHR BUTBRITIoN S pRipred Mods of sdmmir3adan Sl BRI at hy
These condi t i efbinaFidespaddkiredifaderd (kxkthayﬁ:bgﬂ‘essmtaystmﬁc eu’lerf:slbﬁiiﬂm fabcits end
formati on whi ch adqm istgglon of TG bet a csr}iouhd s%)ﬁ)refs . ,

V\D 98 / 4802 4 genera IZC morp €a Systexmca rrumstratlon oxs preferre wien. protex s of the mnvention-

PCT/ US98/ 0758 s used to enhance vaccme response protems of the invention can be administered with the

- 45- EPS( rsmahf i s not known to have an
ef fect aside f"?"iﬂﬂeé’ﬁﬁ?‘iﬂ’ﬁ“ﬂeé’“sl’ﬁga“‘ﬂ "% eta RI|: Fc may safely
be admi niist er ed dIhe dese@f pdteidslbfthe hdeﬂfon I_ttelbd ddefinisi&rad éan®e pEadily determined by
surgery, whi cqléi s the nost common cause of proliferative vitreoretinopathy
(PVR) (Connor al. (1989) J. din. Invest.

83:1661- 1666) skiflaDinhiey ari, bped brathe uimt}faﬁﬂft@j'mﬂt&h@dlseﬁﬁeﬁ abvde.tThe dosage of proteins

5 rheumat oi d..arthrit al.so CI ated w e TGF-
beta product i c?gthelﬂéfﬁtw“ b gl mw%d“fmﬁcﬂ%ﬁ"ép? tcbﬁ #@E“@?@‘z“ﬁt any
ti-me i n-the- dephebolpsfcti may teatpeated b&g%‘veﬁf daRAomy protems of the invention can béel p

-stop the progressive.deterjgration af t d bone._ Hence, fusions of
the pr esezﬁ continuously infuse 4. &g“’eﬂ%ﬂ‘t‘f“&’("‘l‘?&% m&d‘ﬁ? APRYRE PlRfoEls B%‘;’T’ent s

W th early | oiiiNentid t8 b&infustdoveih 2ehbii periddis #io0l DG echbout 100 mg.
joint pain and de | oj.nt

r|orate The current .t heor t,hat .
deterioration in 9?‘]8t°ms of the i Inventipp to ad“““‘%fﬁ'B‘*ﬁé} ﬁ’S e Bt T

~beta . Excess xf{aﬁamingtm 1bmbtidsadontmaaionof TGR- e aa‘aSumi:ﬁﬂl letvelsdsr about 1-1,000
aninmal s-are in ect d Wi th strept ococcal cell walls, whose presence is

- believed to c g r heumat oi d arthrltls (RA). Because
anti - TGF-2sbet & antBrifedlylyjproeins ofthi hwxﬁxbms@bﬂme@many tiﬂsjeaed at the site of the

nmodel , it is believed { f usi on venti,on
positive ef f edfoI® ﬂ‘é’?‘-“"’“"‘E inkcBVenSibty. Most i e’E@Vfd’F‘?‘?‘Bﬁ@%’%ﬁ‘ﬁ? E&XWTSFFY%")&}%SS
TGF- bet a | evedotsiinjedrioniet thtdsl(aﬁﬁki‘&lmmBétﬁtsﬂﬂbelccfntrblﬂdaSBﬁnﬁaﬁbnous injection, 15 .

myel of i brosis._To ¢ |l ex Wt LXGES beta and to.sl ow t he devel opnent "
of excess proteins of the invention ghop iﬁeﬁxm "‘Efél at fJWﬁtﬁl“m‘“ﬂ?aF’ﬁ%ﬁaﬁ‘ﬂsm‘Pon are
i nt ended -f-or—adhtenirationatifient tBTddh&iﬂe T@F—dieialeﬁéiﬁs Preferably, the patxent is started witha .
The proteins of th ent_ i nyention na used to tre

" vascul ar # sorf 8’@??%' Iow dose of proteins of the inyeq %1°‘é(§§'§?cﬁ'%ff \ﬁl‘?‘!’A be continued

over product i oruni the phtientickcite phdse is&nﬁliérﬁ@dlbxl dﬂe‘fhaielyqif@ﬁtvw% mtiiwcwapp&pﬁate
over producti on of. Fp;[gdmbetgll n coll aqen vasc di sorders, such as

progressive sy®¥ gs and laboratopyyresuits.Jucly frRpEpEmER Ry be Gy oAt e three
scl eroderna, dermatonyositis,. eosinophilic fascitis, and . _
nor phea. Col | agen vascul ar di sorders may al so be associ at ed with the
~occurrence of Raynaud's
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_ yndrorre Anong ot her effects TGF- beta over production may al so be

I nvol ved ininterstitialt- : pul monary fibrosis, an =~

end- st age v¢ bgagdHor der which i s associated w th autoi nmunepgirfRbsieiss7

such as systenic |upus erythematosus (SLE) and scleroderina (Deguchi,

(1992) Ann. Rheum 25 Dis. 51:362-65); or it may be caused by

chem cal contact, allergies to dust and hay fever. A '

t herapeutical l'y effective am)unt of the pr 8tei ns . of this invention may be

adm nistered to ' neut r afPze the biol ogic activity of TG

beta, which in-turnwout-d-prevent unwanted fibrosis.

Proteinsof- ﬂmkapi:e@enbsenaqw&wgmﬁwnammmmb@e dese of prateins o B dnveption should

overpr.oductiogn &%r ing._in patients. vvho are. knovvn to- form kel oi ds or

hypertroph| C scars Qr -exanpl e TG o " beta RI|:Fc may be

admi ni stered to @w@mwmmmwmmm@qmomewmwmg#@n ng

heal i ng of »

(r aurmt o | SRS BB NRAR (1 ccbpUUISR: Gk D R g Rimidd) 5 MARBRE ofemso

appl i ed t5. sdoygenetio medifisasiopoé cally axd ineludasboth&transéectien)”gnd ffransduction”. As used _

heallngwlt | haced in
R naﬁersfefc%m&\/%ﬁg éﬁggﬁeq&q&sﬁu&m al YRR hdvP BerlBY mBErifl'b?

sur.gi cal
PCT/ US98/ 075ﬁ§orporanon of added DNA. Thus, transfection refers to the insertion of nucleic acid (e.g., DNPQ

wounds to hej i ﬂﬂh%? Elﬁﬁll
after that ty "B) aDEe?‘ 'Fsmgp &%e';"g o(apes\ggéﬁ? %ﬁs&%ﬁ% '?begﬁdﬁ) %8%& 5(?'?(; ty(ﬁe
l'ocal admi ni dtqrcanamsiﬂbf sufhlcommt, "ti'a!nsdmnorwf cells" refersgo thelpeocessiof tratsfesting TG--
' bet a ovegpro [ r S.
id (ﬂ}éﬁ%& ai%gl @)%%ecg{sl %ﬁgﬁ Dﬁ)ﬁfr eegaﬁlté p(gr%tog °P°§§‘IH%‘§% olgmlcleon& sQ&Eﬁc%@
condu ti on chercaditgenezs thopyTGF-beta RHtFaIptotghSE;Optainyqut(l@wms may be (nmpg)neg -
din. Invest, e ta
| evel s and s1m° ?ﬁﬁgﬁ&ﬁg‘g)ﬁftgFﬁ?& c%ﬁ %&?n a?igés] Igt éealllsntmpng?vsésm@(%rv @é‘ﬁg‘ e,
TGF- bet a RI | cdfioviliant lawe aldmomadtpelyeubla:hdemcmrytpd intw igrenhyomasompescbue will be
over product I al so be
i ot o o OBt sf Bl prerenpn ex Ao Bl U6y e 28, ARSI, GAI
Prot ei ns1of emeodimantikd milsmnaa$fgmebéx adzﬁnmc@ﬂ:emdiﬁedilek wiveriBheceslls argrisplated

219,12 g OSRNG0

14:791-801) reeta YOI Aiging an 5glaterl polynusiedtidecwtinasi atgeonibirant EGT-beta REIHc outlenyide

t
oERETY on, SRR RS A Brlof SRS AR e o sk Al ot
“into- a-scar - sesretediprgteincEhervellsare then agmiiviistpred ¢oa mgcmmahan recxmequndshm ¢fghe of |
for instgnce, Jefmhgh. @r&Hablgq lega%q'%e@ 1T R Sfdm? Ll th e Hdlidie@ e
and sl ow-exc SSI ve- pr ol er at conn %I ve I sSsue an r est enosli s.

TGF- beta exewslogivaselll b, tbes@ﬂs ob dsofateddromnthe manimalianfredipiensi Eheggalasion and
infarction a@&l of cells in vn@g Rﬁrbte?ﬂgéo\{&dvascxcgongg% angtﬂeraehﬂoﬁxﬂlegtr &gecfells are

heal i ng w t hout excess scar or ous 'tissue on, protelns of
t he invent i otragsiormdorafbrrwise genetichlly modified i i dhe icellsgronmiyr matpmabianareipicns

al so has bee qﬂfafb [

t her apy. Sucﬁpt | sglé'\éqll S l,‘Jg“aral%aar a@t eri zg‘gé g?%&"&%@?ﬁ%ﬂﬁ%@ﬁ\??‘%@gsue
devel opnmghit , censdining tiesimilahisolated golymutleotideoaid stegwatin is deliveredipsitusi on
a55octat e Wt 05 ot BRI LR RSl L AL ELPB e A o
“cont ri bute toiveoain viyp iy ﬁemttraasfmhmi& sfi¢h as trafisfégtion prgransduction, to providea /| .

F | at
ot hottof auACRALAy Aot i S8 Bugy vury Loyl A SRRy o e

-----—isolated polynucleotide into a target cell) are known to one of ordinary skill in the art. Typically,

30 . the introduced material includes an isolated polynucleotide of the invention together with a
' | promoter to control transcnpuon If delivery of the TGF-beta RII:Fc polynucleotide is to specxﬁc
- tissues, it may be desirable to target the expression of this gene. Fori instance, there are many

promoters described in the literature which are only expressed in certain tissues. Thus, by selecting

v .. SUBSTITUTE SHEET (RULE 26)



depend upon the disorder to be treated, and the medi cal hi story of the

patient. These factors are 30 readily determ nable in the course of

t her apy. | b patients with conditions caused by an of
TG Dbet aswgrﬁg‘h&"dent ified by |laboratory tests, nedical hi 5%4‘{?8%:{&%%;
physi cal findings. TG beta excess can be determ ned directly by
i mmunoassay of the patient's serumor of the affected tissue.
Excess TG~ beta can al so be determ ned by bi oassays such as the cell

WD 98/ 48024 -50-

PCT/- US98/ 07587 47-

proliferati 0Qh@a%gﬁgnﬂégﬁﬁioﬂ?@ohdﬁtdﬁgQé%xﬁ'fmdﬂ&ble, &&9%9%@%&), iNRtpbssibfe@d: -

~ Sci....U.S A . 87 Excess .TG-- beta al so can be determ ned

i ndi r ectly byonteod beth ‘h?gxtsﬁ.gcq aa¢) lgvelHf expopssion,af afusion protein e gepesicallymeified T

‘the pol yner aggy ghat ?edé @AGking theFhisidiiro4n %! uridbr the control of an inducible PREnobR Hefiddry

hi story .may reveal cts which support a diagnosis of fibroproliferative 5.

di sor der, co|orfshg@rpwawa?tnasw*txéﬁposmmwrmq&lﬁﬁkm@ﬁﬁ# celd jn sigp toeanditionsy |
for probl am rﬂeﬁmﬂﬂg aqnsm tion of hﬁ%l’dteﬂﬂ’e By hgezaeﬁ bt DO indBA BF B8 TndbibleOW NY
sur gery,- t.enosi s vessel coronary angloglasty
Condi t i ons wmr@mm thﬂew F@\qcrw%eﬁ thgamts Feranthpyery sophisticatpd systeEms bavsr

TG beta andfeardeoae},edfvﬂmtamea p%xsz fégmmaf &ﬁléﬁpr@{sﬁm ?e,sagéﬁsu@g aliRinfsRSE
TG beta excess. Patients may have a w de spectrum of physical

findi ngs whi cmalhmelecylgs. cEheseinclugde, the FKSQfRapamrgin system (RW?'EI&FN Namsa Msdicingy e
been used t0 #&sio28H032, %%ji u&er{e %&1&95&@4}4 (Gassey &laf R cfenss i&f ?75665176§‘Q§§5|) Qr(i)bf

hot--- : jOI nts are seen art I'n accordance W

t he pr eselt . jeadysere Soiﬁemﬂmeet a&mmmh éﬁ%nﬁ"ﬁé’éél |_599éi @Nﬂb‘-‘ prgﬂcswne

I-nvention in ﬁggﬁ@m&agrwlg%g%3q%7 he present -

i nvention provides for formulating proteins of the ‘invention in nodes which -
are readily Acgprdinslynthe amoymt oF usiomipratein thapis defiversd in sivisfegiated Oy t he
proteins of thgdifyFREl ABoA!sS: (@lj t'ﬁéf?inYrEGf thé rlaﬁmtewrehyosa&b%gaéphyn Ganppati bl e
carriers.. tPdéSlo ogi call'y conpatible carriers tor proteins of
t he invent i orinserted pRivurisetids (iesagthsther the promgtsr iscpustigitivesprdndusible, sirong or weakigse,
serum al byym Wxss&%&%}r (@FfRe nithik? Hpcoﬁfe?mfx@&o%usﬁ_%lm&eoude that are inserted into the

proteln cont al ni I’lg sol ut1ons and sol ut1 ons referred carrier for

parenteral  cell 3) sherumbenaf frapsdpcefiransfocted  qeflathay Wd@m@eraa (e implapted)tp 8¢,

such as sal i Ngeg, @ e &4 6108 Smpli g npfmo%acapsmas@aﬁﬂsﬁ& bsteRP i BIviveal | ne
WI t h hunman serum.a um n. For use |1 n enhanci ng he | nmune response

to vaccines, BrtRAsi (Ahthepurmbes of iplantsitpex YivgmesBods @rthe apmberefieellyacci ne
fornul ation. ansduceditransfected %W'aﬁﬂm%aﬁ&e(ﬁm%r@{h &@Wa%eﬁ}aﬁ?&ub%ran&@&ed :

proteins of the invention may be in formof liquid or sem-solid
dosage pr¥parclls orimplanigafe lefsinfrice Mﬁmxe'wq ang i} vi¥o methadseansi(Bytbe prpduction rate
the |ike. Al tgfrtmly@é&mpoystgg é&%btféﬂummﬁé‘d plpaced into an inplant, such as
~an osmotic punp, he sl ow T el ease over an extended peri od of
time. Alternatively, Prrsessiomyecers eampatible with memmplign host cells for wse ippeng theeagy i n

sustai ned el gage, mexmeﬁle, brasdh; abiaR ifurint &l fithad RFovied YRGS aBeddOin WREtors; .
carriers .in the formof suppositories or mcr ocapsul es. See, for

i nstance, U. chergss iral \gctors; parvgViguses: aet non-repligptive e isseS A0 BaSeularrrepficalieeas o

mat rices p9cl gchce et iARSs caPbs pEaBaRl ifacka ﬁg@ﬂpilﬂégﬁfaisptg&me only (1),
547-556 .(11983) for. copolymers of L-glutam c aci

ganma- et hy| - [=plicgtiendafective virtges: SepgCurrent Profocols ip Malecylas Biolpgys Sectigns 9.40:9.39 7
(1981) for  pofatkubeletdr. %YFWJnQP&ﬁQExE? késtoﬁ)f‘at&r 1988 eégéch’ﬁ: viral vectofs for use in %%;E:l _

nmode of admnistfration.delivers protelns o thé i'nvention to t e I ndi

in a safe,  transfer syswps g ngyiwel| estpblishede Se¢ foc exampleeMadzsk ot a3, ASGent. Vimb, 73: |
i nventi on may1438.38i(195%) (BapoldVirk@OPA)AMerkner et al., Curr. Top. Microbiol. Immuniol., 158: 3961 ~ ~ =~

30 - (1992) (adenowms), Moss et al., Curr. Top, Microbiol. Immugol 158: 25-38 (1992) (vaccinia

_vzrus), Muzyczka, “Curr, Top. Microbiol. Irymunol.; 158: 97-123 (1992) (adeno-associated virus);
‘Margulskee, Curr, Top. Microbiol. Immunol., 158: 67-93 (1992) (herpes simaplex virus (HSV) and _
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WD 98/ 48024 .

PCT/ US98/ 07587 -

48- WO 98/48024 | Nt r anasal , subcut aneous; intravenous, i ng:{:@mgggwsgf _
intradernmal, intraperitoneal, intraarticular, enteral or other conventional
routes of administration.ln a preferred enbodi nent, the proteins

of the invention of the invention is admnistered locally to the affected

ti ssue sites by bol us i njecti §£ or perfusion. For exanple, for.
PVR, the preferred node of adm nistration a single 5

I ntraocul ar injection. Local adm nistration is also preferred I n_peritoneal .
wounds to avdpstein-Barr virus (HBV)); Millse Cusis Tpp Migtobioh Impmanely 133 A2 (R8{epsroyigns); ..

encourage he%yﬁr{& f%ﬁsygﬁlkﬁopdﬁ BibL. W 94 ﬁ(@@%r(ﬁatrovxms). Mxlleretal Nrft, 3'39’56" N

pol yposi s, nasa 9p are preferred. Local .and system ¢ administration are
equal | y +455-450 (1992) HPW?)WdemOh@g_ﬂ» B$Q9§0353 @htretroyirus)n Peefamiedn or
nasal spray %ctgrrs%%NA PR b Qhdudd ko gfrﬁs@s( eferably Ad-2 or Ad(%e&ﬂ:@tops?
treated by intraarticular or system c adm niStrati on.

Syst em ¢ &dmnihetpss visusesdprefesablyhzerges simplexaitumiaged wr:tossdrmﬁpewvemlsqgrﬁprpﬁrably

gl oner ul onephpidliSer or nop-antonomous n’upb%%cfi@e%{&seﬂrgre?ééfgraﬁbﬁﬁ’én@%s%c{aéﬂQ{}usas

progressive systemc sclerosis, use fascl

general i zed rhasediveetyrs, IWSP@MIYMﬂqumtm) dee.s-g-Alprtal-GaneThomps1: 367-
proteins of t N ce vacci ne
response. pr oaiggrl?résh g‘g LP m4797’368 %nr?s 99’362 ad‘ﬁn&‘ﬁ%s&neq’rge with the

vacci ne by subcut arfsbu%assoM¢@rmmdMN) baveiaiso beshempldyed a§ wsetofsdpr somatic geng 5
ggtee?‘r)n.sﬁe@f RF.&L;SJ JSNIN asnﬁu,t ?‘e.”sfn’a%dt(é%) BRadfg %ﬁ%?&@ﬁ’e %ﬁ%%géaﬁﬂﬁgdggé ]
on the usual m:haemkes5!nptcb#suhtrrsvctﬁw@nhnabnguenfmeTmmgeeaémg@ampmmsde a
gfe . f/\ggn' g‘éeﬂtgée% d)tf gﬂﬁoﬁd %ﬁ’;%?yae&m%s bﬁéptb%ufggeu%g;q %J}a' ;%f&%r ?ergs[z] faﬁﬁ‘ rép%?&e

be-r epeat ed anmivesle:yepwaudray@cumdumegrqmootoérhns&Adr gemhme.i Feeaap pmmmsa(NPbeVM
otk bR . G e B Y SAB H301 o Bma O
period i slSabomis dre 145 bmmmmermw mpgats (ITRs), the first 125 bp of whiclTire capable of foprhing
proteins of t | 1=\

mai nt ai ni ng t he I'Ig%'gllwdt [ E%Eel"%%ggceghgé Ion 5 tﬁ%‘fg agg'ﬁé{ﬁg{mg@u ﬁrg’rtpr%fnme
| evel , or abonp aid dapOdi@nains can be excised and meplagédrivith a therapeupi§ or reporter transgene. See

P_r ef erably, 9t€£rt@15 upﬁal‘tﬁﬁok EHIV eaﬂxsesse@qpéﬁ?sg E%E‘f Isi'gés 135:;'}06%?5@6) Hhal he

site of the em or 1 njecte raven

preferably, p!ue@n drmthﬂttheﬂ'éRs repesent tha nummabbnqmn@treqmdbyrcphcaﬂon rescue, - .
bol us injgeti bet

nt ravenogds: | ngb!x}ﬂ 1&5&&10\9&? the AA%Ee eaI‘he Al*@%lﬁeecy&? Ektvlgﬁ{a%:g%os Xs 8f %oth
adm ni st ered: katemaandéate episodemiDvriag A laaemmfezcubrawmvmemmeracelba;noemapadat@w
sufficient to u e

started with a ﬁ‘l s %8&);[‘%“?}%3%@)%% ‘5"05 cgé?%)r th%%\?%ﬁﬁ %é’l)l Bhtegrates
‘invention. Thetd 2hgstithsmmqsemaé withdyk ylesmm&ndnd;é fardnsticellidigtision. In the absence of yhelpdr
the patient's, n&@?&ﬁ&l ASv

i ndi cat ed appr g‘%‘g gmHe%rﬁ%&qat%t bﬁ?‘%ﬂ%\g{sﬁégﬁ% 8%%9%1 {%§°ued The
results. &Jchlyhnphawefrtbmhfe eEsle m:m\whdmt:ell hartoviog amAANrpemms is challcnged witha
WD 98/ 48024 .

PCT/ US98/ 0758 ,
-49- : . required by AAV to aid in its excision from host chromatin (B.J. Cart_er, supra). The infecting

Sfcondary infection by a herpesvirus or adenovirus which encodes. helper functions that are

: parcn'tal single-stranded (ss) DNA is expanded to duplex replicating form (RF) DNAs in a rep
: .~ dependent manner. The rescued AAV genomes are packaged into preformed protein capsids -
30 ' (icosahedral symmetry approximately 20 nm in diameter) and released as infectious virions that. .
- have packaged either + or - ssDNA genomes following cell lysis. AAV have significant potential
- in gene therapy. The viral particles are very stable and recombinant AAVs (rAAV) have "drug- .
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weeks. I n the absence of significant |nprovenent t he dose of proteins of
t he i nvention should be increased. .- : .Cene .

t her apy ngﬁg§? ?L .adm ni stering the nol ecul es of the |nvent|on are also
enconpasse %W the scope of the invention. The term' 't r B PR IE Y70
"transform' refers to 5 any genetic nodification of cells and
i ncl udes both "transfection" and "transduction". As used '

herein, "transfection of cells" refers to the ach|S|t|on by a cell of new
genetic material by incorpoftion of added DNA. Thus,
transfection refers to the inserti-on-of-nucleic-acid (e.g., DNA) .

‘into a-cel I ﬂ&rﬁ&hﬁ&idﬁﬂi thﬁt&AﬂN&iﬁﬁ&buﬂﬁﬂh?ﬂéﬁeﬂMﬂsClﬁr&dl&ftBﬂidixlgn Tbey
t echni ques..are_kn ski

cont T act . FEHUTA BF <8 b optdined 1y powdprs R B 3yt f%’ﬁ%ﬂﬁeﬁwﬁg

10 nucl ei gabiEinfigiatts tt@hdetbroniGbmes 0 ekpidssivh iFIdHg-teirh. u;:heu@aa réiige §br6ad and

| sol at ed poI nucl eot i yences encodi n nor e
TOR- beta R | ARY S5 B4 MOE GHERE FRU e RSB VDTS AR BRe RO Bor at ed
into the £hrpasimt &fcuxbhmshsramﬂsmde@ﬁdd: the Bhdufovitas Antbdriiphadalifolrica hultiple
transduced with a vir ave the

i sol"at ed pol YHelFeY @WF‘E‘@S‘? H%Kﬁm hag besn; SP@V%‘HPBH%Q&&E“%& ucifempanypalian

z apablde of : Edellk BiSVtrd) ngcﬂi&xhixﬁir an SMEF g0 bfxﬂﬁtigﬁ mﬁtddwpm Mh thxignpt &Rl suaauss,
ccorairng to o nen EC re transiorne |
genetically %Qg?q)ecﬁfﬁgim\gﬂf‘drmsfﬁémeé‘w ]éﬁpém?% é‘a*?"“ms vectors”, 5’ 2o

{mmm:c ( |t0r gf ,@tﬂ_&tu@%hmmgamm ; Baye] PMIest moth&, N.ILEK. qmymmhms-t?edtxate;
ransfected in vitro) w a vector_co i sol.ate
pol ynuo) S0t | e Bt o HammeiAn s rRios: el g S O3, SR e Sibinian:
operatively bdcil@ichsthas @naﬂq;owmﬂad%agﬁsa gefle GieYapy. Thest QAL & Qry Qe DNA
expressing a reconbi secreted prote| n. l"ftbg cel|s, are then

n
adni ni st er ed &t %PW&WQP?%%P&?W@&W@F TeyRgTisG iy hpmas, lagk of replication ip

protein in Sihimale) ﬁf:l%i&b:hﬁty ih AR mARRRck aﬂexbﬁﬁdnﬁi ¥ Virall géned xmmmmctenMe
cells to be nodified ar tologous cells, i.e t he S

~are isol at ed™ “o‘ﬁ"?ef’hépeﬁﬁ_’r‘ﬁ%?ﬁ taﬁb%ce’e‘"ﬁfsmsmm @W%‘P‘istﬁ‘?d'aﬂ‘?&““auy’ alack of a

culture of ce}tdnsm11rlmﬁﬂoeythﬁspdasﬁdimmegahﬂdheséeﬁﬂrpehtaﬂs t o anot her
enbodi nent, the ce sforned, or, ot herw se

g .
genetical |y nodifi JE%"‘PYF‘VP‘?/H‘“ ber{llustrated by th 59?{‘]’?’% » FARHTRHPEFRMBIES bi ent

(preferably a hunan), are transforrred (i.e., transduced or transfected) in

vivovvithavctor ntai ning_th 1| | sol at e .
L 2, YBSkele 1 Coprencion snd Bt o Pl HodCb 2 o proten
The i sol at ed pol.yaudl RagthdRke QISOSH MercBéing the kDBt MY BTGFaE@ (*TOFYduced. .
into the cell ex O Oor _in vivo b¥1§9 beﬁtl c.transfer %t hods,

such as 2P ansFeEEREToH ‘%P‘eprf’éﬁ%’ﬂ@gw oY QLN bRy 38 (di Clemente et al.,
genetical |y mdidchirsl. &mdﬁ [ 199’4]) Orhe r@&ﬁbﬂ&ﬁh’&ﬁtt‘l@@BRﬂﬁcﬂsxdﬁ ne( EdHisistigoff OF

facilitating deliver |solated I -nt.Q . et
‘cel 1) are knolis SFE (S’PmB‘I“(Tf g rapbt fype il "F??P't"ﬁ &1@% ild ﬁ’?f"%gQ%s‘%g%
~ the i ntroduced) fimddas tha/Fcipbion 8Efunan Igcsltldm*cleshdaqummlsmhsm ¥ NOhe), is

‘invention together pronpter to control transcription.
| f delivery of® “Lsﬁ'é"t‘;géf’?ﬂg‘?‘ﬁ RI1: Fc pol ynucleotide is to specific

ti ssues, 25t hmay bBzagment iab U Eﬂrdgﬂfeﬂt&boﬁtﬂﬁm@&ﬂ@ﬁ@@bmﬂwbmhhloﬁﬂﬂmnm
i nst ance,- there

not ers desc ed.in_ the
| iterature whieRLIFEPER |’V'%B?§F‘é§g@&1°ﬂﬁlv€§-é? iby °Pi“§§%’§{ f’@h&gns the/2RpE9REiate; g
- WD 98/ 48024 ohgonucleotlde primers (SEQ ID NO.:5-and SEQ ID NO::6). These oligonucleotides confer '
PCT/U898/07585
- 50- anking Not) ant Sel | vesriprion entyms:sies an e rywilting PCRProdRsh #hishds st r ong

versus weak)- swsequsmgaﬁgssdahamhﬂ:ese:wors&i&lwknzbﬁw t.he exi stence and Ievel
of expre55| on of fu5| nP%ﬁ%ﬁSI n.in the geneticall

the gene *ncodi ng f‘ﬁﬁ‘e’F Ml gt al. dn@?rMF‘ﬁé"%éh‘t[rlg?ﬂb‘F d’&#‘%‘ﬂ'ﬂtﬁhbl e
pronot er, del irsgichon enzym®Nof1 NahdRketbifkl bﬁbsfnawgrb@s bleirEBeVe8 By BigesBs R Ofth 04f t he

| f

genetlcallyrm ified cell in SItUtO condi ti ons permtting
transcription 2GpineiReyingknbipsphatasey - by i njection of . specific inducers of _
t he i nducibl e pronot ers V\/m ch control transcri ption of the agent.
Recently, very sophisticated systens have been devel oped which all ow

~precise regul ation of gene expression by exogenously adm nistered
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smal I ol ecul es. These include, the FK506/ Raparrym n system (Rivera et al.

Nat-ure Medici ne - 2(9): 1028-1032;, 1996); t-he tetracycline

syst en( GOW&/& , Science 268: 1766-1768, 1995), the 1 giyog _
system (No et al.. Proc. Nat. Acad.-Sci., USA 93: 3‘346-335%(‘1-8@ agﬁet he
pr ogest er one system (Wang et al., Nature Biotechnol ogy 15: 239-243,
1997) . Accordingly, the anmount of fusion protein that is.
delivered in situ is regulated by controlling such factors as: (1)
the nature of the pronoter used to direct-38ranscri ption of the

inserted poI ynucl eotide -(-:e:—whet-her--the prompoter is constitutive or
‘i-rduct ble; st rongF:agmwea‘kpMBMElstunstmmdsﬁ’bchﬂmw)lgGKlk)avxﬁ'@ Chiun’smsmofreslgpl es
of _1he. -exogenous. nuel eo t | ie (3)
t he .nunmber of °t“r an ucgd ‘F‘al"g?““? dg?%é’%“%gsr’ggt’ m At e “fggwﬁc

i-mpl ant ed) - t oprirtees by PCR axpﬂiﬁeemmofCDNAtfrmn the RN A06f GOS-7 pgdls that hgddeep trangfegfed or |
encapsul af od CPhESSHEDaIH Pl 85 WnkBie ipees (RFEAAUE . B30 sddCr7RSIRCT O

inplants in ex Vv
t ransducesd/ t r HAg¥R dﬁady thain speaxﬁwﬂxgﬂrdaoné&slpamrsm;e c(ei’);netdhe thabthg résulting Cu2re

t he transduced/ tt. d 20 .. cells .or t S, in both
ex i vo and. | BRI At scienes e BEREAM 5 Fefiapde NOuiioh

fusi on protei enzinype tehegngmneim @SAByMﬁ@dig'ésmﬂmdahé restnctlon enzymes Not1 and Sall to -
Expressi on vectors f(ﬂr use in gene

therapy = = T %@@%@F%&%‘ 8°“‘13?‘5%H‘F§§ p“&v‘? 3@““%} gHe and human
retroviral - vect or Bragmelenh2iand3 anediphed eogether, and daesfq:m&d Wite ainsfomatmnspmpetem

i - | t r.t ti -
D5 et e R RRER e R e i e Pl B Kok R L | P11
t hat pr Ioduce dl\;gllasyionsl and gelremptrophatem l’ordlm‘cﬁﬁ-éamﬁentatrou:wsserﬂﬂe! tﬁgmeeusi Thxs
Pr ot s in ecul ar
e(rjg ;)COG eene PHEFS ésﬁmﬂ‘&"f&é @%&?5‘?@5’“ fi@ﬁ%“@ﬁi‘f #’l‘sém\ﬁef’%\%“%tz%f B rgc?dérfg use
[ ndgeEe_ It - sﬁq\r];amsimr\xfﬁmﬁbyrDNarseqmwmgvsB?%mélgabgggdmd See for exagt)/lllg)
Madzak et al ., n I vaV| us
Berkner et al. O?\g;e rec%bdanaB?1§B§E;PMF Bgene ‘éi 8%‘5‘( ’Ié)'? E‘
(adenovi n&s) ; oMm@CIED) @lls by elaerropordting at 2800vohbi After tHermitisiatansfectios, cen5a:38( 1992)

1 0 I 158:

2555™ S02) ssnlial T bR Rl ok AHEERGRY Bipintb AR Bbtere

M crobi ol . | nmedian lackiig@lycihé: 3 goxahhihad) andhigmpidise. SThepesaking cdslunaes(dﬂsmm and
WD 98/ 48024

PCT/ USO8/ 0758 yansferred to 24 well plates and apalyzed for rabbit TGEBR Fe fiysiqn, gepe exgpession. The N
Top. M cr obi-ol-highestexpodssing Lhiureslare?shbie 38 &) anfplifitation by ebep)asure to mcrEksmgdympasi hyay

t al. 9 754 tr .al .,
Nt or e, 90y SPregga: bl abls ondt 22 i i Reral ant Ehed imifhe Sl in o6
808- 813 ( 1992)weil pintes 0 The highest eRpressire oishes are transfedied t@su&;reﬁsxﬁl\dhlmrerané ¢ cidnat

| ud d f b h

7008 S0l SR LSRR, 02 ORISRt o
(prefer a]E)I y b ('jl‘hd&fpmﬂmenem the art\an caiirGdt andexpresod simmtnrrrwbnihmkeﬂect or Sbl
nmore prefera eng- assoc Vi ect or era
A2 based v ARy tedaaatll domuof fre hyman TORR EEeH Sty oline Tl ¥
§34 1994s. U. ?pgmm redep?cﬁ@gar&&ﬂ:mmiuﬁarl aa9, ﬁﬁ&b&ﬂﬂnﬂn msd dm@ﬂt(@bhle:h) and

eno- associ a Vi.r u ave a s vectors, fo
somatic gene fﬁ’ 5{39 § PmE rféfqnjge‘g’inr?gﬁg{by&éﬂ%Eéhe("g@?“ﬂﬁﬂt’éﬁ rus

with a sinple pgﬂnﬂdasmbad $eSEQ M) NOQ-6(-Fhe' DNA sequekid®) of tHeatsultinlg @ambn TGRFR Feal

Series of rap e%é%s?a%yﬁ@%%#ﬁi@J%%arﬁﬁ#&@é?%ﬁsfE?e”ﬁ%-e”?é’ggsa rep 62

-AHJ

and rep—-40) are- avelved-i-n—repli-cation, rescue and i ntegration of
t he AAV %Snorre The cap proteins (VP1, VP2 and VP3) formthe virion
capsi d. anking the rep and cap open reading franes at the 5 and 3' 15

ends are 145 [(Rxainped: t'mb'remmmak«‘uﬁxeﬂw&tan(bhnﬁiﬂ‘bmtxh@uf-drSt 125 bp of which
~are capable of formng _
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Y- or T-shaped duplex structures. O inportance for the devel opnent of AAV
vectors, the entire rep and cap domai ns can be exci sed and repl aced
with at i,C Oor reporter transgene, See B. J. i
Handbookhgp arvovi ruses, ed., P. Tijsser, CRC Press,'pp.c§§%&%g§&%§590).
It has - been shown that the ITRs represent the m ni mal sequence
required for replication, rescue, 20 packagi ng, and integration of the
AAV genone. The AAV |ife cycle is biphasic, conposed of both | at ent -
and lytic episodes. During a | atent infee¥-on, AAV virions enter a cell as
an-encapsi dated - SsDNA, and shortly thereafter are delivered to the
‘nuclheus where t-h@hdfvorbidant tabbik YGEBR £¢ fuiod gene (SEQ ID INO) 2 oltaintd witinnosone

‘wi:t.hout. .t he apparent ne Rost.cel | division n the absence a

hel per - °§§Pﬁ§’é’? "F"ﬁ‘ges%ld@gl?@t Z’d‘s fecksdna cﬁ&ﬁih‘ﬁ@’ ‘Tq%cfrgﬁ?mb"ﬂtat g@p‘?gf‘e of

bei ng act i vat Bensféttbdiceilstaegtow IMEDMEM, suppiéiventeivith $0% f fefahisovine fs@rumy alfer Hegi ns .

when a cell harbori an AAV provirus is chal.]l enged w.th a . _secondary

T ecti on by SynBr UBEEoNH HemIb PRy G roRitD sav e fumatent s A Ghe

that ares  fortheskpiessich dfyteobMVYinkm rabbil TGFPROFc by SDS/Folyabylanidbigdt chromatin

(B:J.- Carter,.supra)., ﬂ% cti . arenta i n Ie-strandedﬁgﬁs) DNA

i s expanded tel?cﬁ%ﬂf’éi‘sg ’?@éﬁﬁé‘a‘g‘&?ﬁ?mf?‘ﬁﬁ&&* Wpernatant is GHeAOFent

manner. The nmsdbilitgio/vind TEFR ('EH-PGR (NEDKESientd Frofict) iintabated fof &5 howrapsi ds

30 (icosahedral synmetry approximately, 20 i Lareter) a el gased as -

i nf ecti ous vi"Y‘ﬁ‘cfﬁg‘XFWﬁé cdl wPﬁwm&%%%é&‘g&@&@%ﬁ% °’-")°§§‘ggﬁé'@@ omes

fol | ow ng celBrotkiyi $-Sephdibsé witistebiids ¥he Fe pattionDsTlIgB. TRe resulting Protéinge e -t her apy.

WV ISR B TN IR EIOR A e b WO o )

PCT/ US98/ 0758y SDS/PAGE and autoradiography. TGFBRIL:Fc, but not control IgG immunoprecipitates - 52-

i ke" charact%,?,&' s in that rAAV can be purified by pelleting or by Csd
i ng.ot

gr adi ent band 'ey are heat stable and can be |yophilized to a powder -
and rehydrated to full-activity. Their DNA stably integrates into host

chr onosones expr.ess| IS ) term Their host range is broad and

AAV causes n??ﬂﬁ@ﬁﬁd%@&s@gs@% Tafer AS¥3bi nant vectors are non-t oxic.
Recentlyis 5  r eCThetproliferitidnaeé uhifil luhg epithplial 66k (CTLEAY is iiibited b9 MGFBE. Thus, .

R eI R P

in vitro. (SeeliHatmnkinedin MEMsipflemdhted WiGNTUOREHRs/mpenicillitld0P hg/md , Schl ag,
P., and Strauss : l\/‘ab@l?fgai% "Ef ficient gene {ansf_g;l#lﬂ%hunan

~ hepat ocyt es BYFBIVFHHE 4S° gyine serys). fo tegy, jerial dilutions of TG Car%)sA 92,

10099- 10103, iBespaed with i vt TERRD e thickasly edRAEMEN syl 307200 at e 10
gene-trapsfer in na i an s", Proc. t] .. Acad. Sci, , '
2348- 2359) . F%&‘é‘f!tﬁgf’?{%‘i% 103 MHE&E%%W%“N&%&%@P‘&SP@M“(Laﬁ%e‘%"geant ages
}‘ or kge Pe t hermijpyotitef esaeculned plite GCNENpild &€ %@uﬂﬁed in asskaiy Iit?eﬁihtn s{n@mu: to/the a :
ack of 'a pre-existing imune re se . in s, Jack, of rep tion.in
manmal s, |acwswp%&1tgic?@fe?%nﬁ&ﬁﬁg ,°°’|1%R?ngﬁ&§¥‘pﬁ° AP PRugred 3t #é&gﬁéﬁgs in -
‘mamal i an cel ﬂolsnjhtmrs and pulbel WiHQBHDMdinelé(vasd Ci/xﬁinbg fcﬁ]fcan bdditidhalcA foys, IDNA
“transcriptional . pronmoter an ofentia a lack of. a.15 cyto ic T
ynphoeybe » COBBRER Vi ishee St arPpleRt, Selssmien B essising acorporasion of (3
The i nve& i onthywidineb&hieh kelbdre allowidd lyprbliterateGh lnedih Bldne, Hramotuit of i[383] thysaidiees.
Exanpl e 1: Construction and Ex i on _of Sol ub it errl] 3R, EFc
Fuo b pr ot of feorptikd B ToeBire 2l PR 28 Rl ber Ainie (GBS Wi TFFBL ftshided 7 he
r aggi t Type I'mE)ﬁA@iamol i ufe:(aﬁdiffgmm&d,baecome ?ﬁ%eenomn ;hyhﬁdihé'ﬂl:ﬁbl\glﬁted iOm a
rabbit ovary cDNA-|I as descri bed (di enente_ et. al.,. . '
Endocri nol . g PASDRY SOttt g kg Bk R At e Bhin| ngTRsing pguTth
gene, consi stofMEGRPR:Fc or control 136G £xidde€ @ théshétia:domai n of the rabbit type Il

receptor,(Nucl eotide 832-1311 from SEQ I D NO. : ' 2) fused to the Fc | o
. portion % “human 1gGL (Nucleotide 1312-1995 fromSEQ ID NO.: 2), is
T ~ Coneen. TGFBRI: | " Control o

ougml Fc (CPM) ' G
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constructed as follows: 25 Fragment 1) a 479 bp fragnent,
containing the extracellular domain of the rabbit TGH[ err] - type ||
recept or , wiososag@i fi ed fromclone MS 3f11 by conventi onal vegRIsssionss7t he .
appropriate ol i gonucl eotide prinmers (SEQ ID NO.: 5 and SEQ ID NO. :
6). These ol igonucl eotides confer flanking Notl and Sall restriction
enzyne sites on the resulting PCR product, which is o
subsequent | y-di gested ‘with these two restgsction enzymes. 30
Fragnment 2) pSAB132 (Mller et al., J. Exp. Med. 178:211 [1993]) is.
di gested with the restriction enzyne Notl, and term nal

ph(j'sphat e gr OupS are renoved by di geSt i on W t h-cal f 53619 al kat +fe- '"_"

i.ntestinal .pH@sphat ase. - \WOL183318024 . : o
PCT/ US98/ 07587 o

Fragnment 3) %SABIM i.s construct eél?”?lne human | gGL heg\'??/g?( H)- chai n constant .
region @t ai ni ng. the hinge ¥83/®n, the Cerr]2 #MehX he Clerr]3
sequences, arg,d solated with H chai pecific hgers by PCR
anplificati onle'}zoslf cDNA fromthe RN%SQﬁC%- 7 cells tha?ﬁﬁgﬁg been transfected
wi-th-pl asm d€.6ont ai ni ng 3 ki | obas¥®1P&@ir genonic inserS6683( M Iler et al., J.-
Exp. Med. 17 '32111 5 [1993]). . H?I?s%)[ chain specific apjgonucl eotides _
primers are désigned so that the resulting CH2 - and. CH3l gG1L PCR
anplified sedunces were flanked B§11a2.5' Sal 1l and a 3'52B#t 1 restriction
enzynme recogrjdd on site. pSAB 144 i5.di gested-wi.th th triction enzynes
Not 1 ‘and Sal 1’3.@0. " rel ease aﬁéf’é& base pair fragngségﬁzont ai ning the Fc-
portion.of hunn | gGl. 49928r agments 1,2, and4Pare |igated - .

t oget her, andql(g ansforned into trgﬂ,%gor mati on conpete df bacteri a.
Plasm ds are covered fromthe transformants and anal yzeéd by restriction
enzymne di gestions and gel electrophoresis for the correct

orientation assenbl. ts.. IThis. . T uck I Sasmqt he
econbi nant rIISARE GELGFPRART Fbled 4 Miic e ane orfI0B{cThert F 0 HERAL B
sequence i s Clyrf0% egeals By . sequencing (SEQ ID NO.: 1 and 2).

The reconbi nant rabbit TGF[err]RII:Fc fusion gene is transfected into

Chi nese hamster 15 ~ ovary (CHO cells by el ectroporation at- 280 volts.
After the i nExangile 4 RacVesdl injory Meléls ar e sel ected for the

expression di hydrgfolate I ase. (DHER). b beul ' [ ive
medi um | acki ng gl 1}9/%1:3&@& ey%%g%{%%@%%g wa'ﬁléé%rg%tgsg‘?fe NEw %g&col oni es
are then Kingman, #dwards, Vé4) were BsbdulabhghphitaAl surgical proveduresent dagniedroubimider

TGF[err] R Fc_fusi.on [ ion..The . . . [ ,’gﬁ%r i ul tures
~ar e ‘subject e%fngrgf ag'ﬁsf) ?ﬁ?’gg%ﬁg%ﬁ 'ifgfe};(l eﬁ‘é"ﬁ‘ro«g*{'%z'?en@'rzeaé?%g arr‘oiﬁ?ﬁ's!' Q(%,C ~of ...
nmet hot r exat eLabGekdriss, Shémandaah gAY anditetadGine(S40map/ke tKetasett M A vece ConBait Dydge,
limting,dilyti@n.n 96 .. well, pl ates i ghe ressi. | ones
are tr a'n%(?e'r #%d eolqi{{slﬁos'%%%nsﬁaf)oﬁldgﬁfx?ﬂlsrdeeglé%f! _V?'H@E?I%ng"eog LR ‘é??odr?’%lsglth%g t he
hi'ghest | evetashetk thfGuigh ¢herekistrlal éatotidurtery Ahé digraf left commoucrdtidrand extdiGalRiatotiic .

- Those proficj in_the t  can nstruct and ress._a sim.l rec i.pant
gene b 4P sttt G pRET Yo B e isren e R i C e BRI P e
|1 receptor thybalboh disiendpdt suffidientiy it 3aline td generatelslighBrdsistande; thicrogthart prgduges

- from conmer ci.gl | i| .e.h n_ovary c .Cl.ontech d,
substitutin gd‘tékﬁ%syo&ao:fg'g i§ gr(?’ }lg (')tfellll de eﬁﬁewgcaﬁ’gg’f g’ﬁaé%fp%tt?{ rgﬁ‘@e{‘]lﬂf mc:athe?rt?rg.? d t he
ol i gonuch#ot thedevound colosed.pri ner described in SEQ ID NO.: 6. The DNA sequence
of the resulting n T rlR.Fc . . .fusion gene .is. de ihe SEQ
"D NG ;5 and. SEGEH Rl feRhtehlS e a sries o, b 1 iy Sk B BT TSR ot
Fusi on Pr ot elimecéptnciEe (SBR{IDNQ: 8) in BB gicen every other day (post-operation) at 5 mg/kg. After
14 days post balloon catheter denudaﬁqn, all rats are anesthetized and the carotid arteries fixed
by perfusion at 120 mm Hg pressure with 1% paraformaldehyde and 1.25% glutaraldehyde in
20 0O.IM phosphate buffer, pH 7.4 via a large cannula placed retrograde in the abdominal aorta. Ten

_minutes before fixation, these animals are given an intravenous injection of Evans blue (0.3 ml in

5% saline solution). After 5 minutes of perfusion, the entire left and right common carotid N
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WD 987 48024 | ; | |
PCT/ US98/ 07587 L _54_

The reco abb|t TGH[ err] R Fc fusion gene (SEQ I D NOyp, qgg?,;)

within rTWCn&p%xpressmn vector SEQID NO: 1) is transfectgé' I nto

cells by electroporation at 280 volts. Transfected cells are grown

in DVEM supplenented with 10% fetal bovine serum After 5 . days, the
cells are renbved fromthe culture by centrifugati-on and the supernatant is--
assessed 5 for the expression of recomd®nant rabbit TG err]RII:Fc by

SDS/ Pol yacyl ami de gel - el ect-rophoresi s (-SBS/-PAGE)-—-FG-[-err] Rl I-:

present in tdmeriesakd renisvdd ineludiginehetticrarchi- She sesselsiarg-frther fixed by immersion | Fl ty to -
bind TGF[ err Life Science Products) is _incubated =
for 2.5 hour'LesaL"[eef\{xa&'(ﬁn]af %ﬁ#‘%ﬁ’%@nc}el | culture medi um contai ni ng rabbit

" TGF[err] R 1: Fc, oArstiahdegmbnts ar&assayed for the presefteof @smmownéﬁmbmt%ﬂmm nds
A ey e L
analtyzledls Gforcroh)éeéﬂaﬁih?ﬂéﬂfgt afMiceont’ numtnmgrmrlu;easuﬁ@{n[em]mas Fc, but not
control 1gG i nmunopr eqgi pi )
Exafipl e 3: I\Phr‘?k""}_ﬂﬁ é’é %F&ef‘frgfna‘sﬁ %ﬁ“"&%t’%“%ﬁl r%'ﬁ{e p#lgltomcro(ﬁ-a PREAME i on
of mnk | Ungd:@iﬁhédf'ﬁh aﬂhysecemtlsma@ehxﬁw)xsm sofiwake (ITH dlehaey1.5500F Maplpmshmmgnal

we can test the abilit of TGH e tobockt [ |
ef fect of T@f@m'ﬁw Bydete mg% eﬁ'ﬁg"hﬁ %’Qr‘l’é‘%"&d supp@errent ed
with 100 uni §r8dsiike mﬂ byntasﬁkﬁ@ tl[eQEd’a]bgWé’dn internal and axtemﬂtemw:imnaand 10% -
fetal bovine, se 0o test rial dilu |ons of TGH err]R.Fc are. _
i ncubat ed? wi {'W“’GHT"‘H W’%F@F?fﬁmf‘g& hr?rmea'ﬁ’ é‘ésg medi um ( VEM

suppl enent ed W|th 100 20 units/m penicillin, 100 [err]g/m

streptorrycm f et mcrotiter
tissue cul t ud 53@}1{0 @LF%@#@&J?CZ %lfg%&%%éeﬂasésa‘ﬂ n assay medi um and added
to the - assay plate at a concentration of 4000 cells per well. The
cells are Inﬁ'ﬁEE}QP at!37 g g es C . for 72 hours and pul sed with
[3H thym din& for an additional 4 hours. DNA

'synt hesi g5 whi ch reflects cell proliferation, is- det ermi ned by neasuri ng

i ncorporatio [ 3H] 25 t hy When cel al | oned t [ ferate
in nedia alo éeat“ﬂ Rt amount of [3 “'f% #i di ne SuaB& | i ncor por a?tg' '?As
nmeasured as 188, 745 counts per mnute (CPM. ‘Wien TGF[err]1 is included in

t he media, prol a|on|s| ibited, and th unt of [3H] t i di ne
i ncor porat ed ™ h’°‘e{ nmeasu i as 49088 couﬁt@gger m nute. Below, the

results are shown when i ner easi-ng amounts - - - ——-0f-FGFfFerr] R Fe or
control 1gG are added to the medi a: 30 ' Concen.
TG[err]RII: . Control - [err]g/m
“Fc(CPM - Experimental: o.ogs 1gG - 0.080 98/ 48024 0.007
PCT/ US98/ 075%7 'dosé : - : _
. 35 mg/kg per course of
 therapy (n=5)

An unpaired T-test between treatments resulted in a sﬁatistibally significant -p= 0.0001.

3

Table 2: Intimal/Medial areatatios - - - -+

Treatment . MeanRatio std.Dev. Std. Error
Control (n=4) 0.706 | 003 0015
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_55- (CPM) 10 | ._ 181933

53619 -5 ] By Zo . W~ 3: [

55097 WO 98248924 178770 _ pcrmsgslmss-;

54443 1. 25 168020

51443 0.62 150106

56683 0.31 _ 118613

52415 0.16 . _5775112

52830 0. 08 _ ' 63841

61894 - 0. 04--- o S e e - 49929

42993 _The.. am)unl of TGF[err] RI_I: Fc requi red to i nhl b|t the
-antl-prollferatlve ef fect of Olng/m TGF[err#B by SO%e uai's 0.5

[err]g/m . E’EP“"“ER‘E%)I e 4: Ra¥%0vessel | njury®8tel l e

Spr ague- Dawl £y doseel ghi ng 400g and about 3-4 nonths of age (Bantin &

Ki ngnman, Edwar WA) were used throughout. All surgical procedures are

carried out %m&'kgpem"g%ér al anesthesia by intraperitoneal injection of

Xyl azi ne (2. gefdpykf=s)AnaSed TM Ll.oyd.. ~-Laborator.i es, Shenandoah, .1A)

and ketam ne (5 5Pkg Ketaset. TM . Aveco Co., Fort Dodge 10 IA) The

| eft common carotid artery is denuded with a 2F bal | oon cat heter by

i ntroduci ng the cat heter through the external carotid artery. The

distal left comon carotid _and external carotid arteries are exposed

through a m dl i neARYBRAired hTesheetyesareatments gespifrdiin p staudstisallysignificants G.00Rs

with t hialaddgQRA vk ARAREEIT NO! @Q{;Amcam} RdasRl HFoinRibEHGh&he SI.1ght

resi stance; this method produces . ension of the carotid itself. the .

ext er nal %arE?H‘W%Itqtéel“F‘Qh{‘%@Wtq@ﬁﬁEdeﬁuwhe catherter and 15 the

wound col osed. Experimental treatnents include a series of 1

m intravenous injection of TGF-beta Type Il receptor:Fc (SEQ I D NO

8) in PBS gi vEsarable 5y LyagBiprogisMadelost - operation) at 5 nmg/kg. After 14

days post bal | OonAﬁ?é&&@é&EmﬁﬂM%?b&lﬁ xﬁhkherla@saarrﬁuﬁmﬁhﬁgr@%sa@ﬂethe

carotid arteries fixed y perfusron at ressure with 1%

par af or mal deRgemst afrﬁfllgzewmgmﬂeams g8 thpgete pfeojiggen eyrms'a pedemizee degmdation - pHH

7.4 via ggl aEﬂﬁn%&é&E‘Hﬂ PbroMisd £ Paté %Joﬁﬂéeﬂgf‘mﬁe&s %%oﬁﬁﬁ@%@?dre SF0laken Ten
m nutes before fixation, 't hese ani mal's are given an intravenous 1njection

of Evans bl uée&’%ﬁa@’m in 5% saline solution). After 5 mnutes of

IF:)) Eé-rr ; llJJ ; |9 g /n - t5 ge enichidRic rEdplraBfidehdd Hee COMEER By habiek weighing 1204808 e f)&@%ed
.. .from Charles River.(Boston, MA).and housed in plastic cages in groups of 4 in faCﬂIUeS aPPfO"ed

by the American Association for Accreditation of Laboratory Animal Care. The animals are
15 allowed to acclimate for one week to laboratory conditions prior to starting the experiments. They
have access to Rodent Laboratory Chow 5061 (Purina Mills, Inc., St. Louis, MO) and water c_id
libitum and housed in a room which gets the filtered air and has 12hr/12hr light/dark cycle.
- Hamsters will be assigned intq the following groups for the biochemical and histopathological

Studi_es; . . : . .
20 Treatment Group ' Bio@:hemicbl Study (n) Histopathology Study (n)
Saline IT + Saline .~ - .o 10 6 |
... Bleomycin IT + saline IP .. A0 6
Bleomycin IT + TGF-beta Type II 0o 6
. receptor:Fc ' '
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arteries are retrieved, includigin the aortic arch. The vesseéels are further
_fixed by imersion.in - the sane fixative as was used for perfusion.,
Arterial se rrents are assayed for the presence or absence gdygsudabs®l i um by
obt ai ni ngv0 /48024, oo segnents from the denuded, blue-stained |eft carotid
artery and ermleddl ng themin paraff| nbs5 for cross sectioning using a
"Mcron" mcrotone. For neasuring intinal areas, phot om crographs are
obt ai ned from 34 sections fromeach ani mal. The phot om crographs are
digitized and anl aysed with i nage anal yusi8s sof tware (NI'H I'mage 1.55 for

_Maclntosh). ‘Lntimal . areas are neasured by determ ning the area between
_Liumren:and.internal--elastie |lam na. Medial ~ - -areas are derern ned
bymeasuring the area beween internal gnd external elastic |agina. 10

T htal 7 e disalinedT & GEPS3ECeRIL 5] cul dPed formthe measurenents.
. Effect- of - T% pﬂ.tﬁ, R I': Fc (SEQ ID NO " 8) on Re-Stenosis in Rat’ Model

Tabl e 1: Int| l -area (mmferr]) } Treatnent .~ . Mean
Ar-ea - Std. Dev - - St d. Error. . - Control (n=4)
0.15 oL 0 015 : 0. 008

~Experi nment aI _ t bef .
0. 0607 5 rrg/%q'%v@@é“‘fate i disgalvedip Rﬁ’%"'é‘rf'“&éﬁ?“e?s"%ﬁ saline just be/ °’°py (n=5)

“An“unpai red {JekRsdned) Qm/ﬁﬁﬁllinbﬂ atrhdeR i)éntdbaﬂitkltaﬂekthema eesgﬁmgﬂcsnp)dumptyrs in
‘Sl'lr gglt L{g?\? " arl):proopngtg gr%up receive e%&ﬂeﬂqxbﬁ% uthI(gIEﬁ?l J\%%g@ibﬂgﬂt%uﬁ@@rﬁlﬂcg) of
std. Errar Rx(r)o en ﬁgé‘fs&tgnlc Edﬁnéihrough transoral roGte/ @he TGE-B Type I receptor:Fcis . 03
| gC'(I)' } LSJSQ 8/ 07 5@!}mmstered by mtrapentoneal () or 1ntratrach1al route at a therapeutic dose to hamster in
appropriate groups twice a week for 21-28 days post installation. Thereafter, the animals in each
group are killed by an overdose of sodium pentobarbital (100-125 mg/kg ip) and their lungs
processed for biochemical and histopathological studies. ' '
10 : '
1.  Biochemical Study |
The lungs of animals used for biochemical studies are perfused in situ via the right -
ventricle with ice-cold isotonic saline to wash out blood from the pulmonary vasculature through
an opening in the left ventriclé. The lung lobes are quickly dissected free of non-parenchymal
15 tissue, dropped. in liquid nitrogen for quick freezing and then stored at -80C. The frozen lungs are
later thawed and homogenized i in 0.1 M KC, 0.02 M Tris buffer (pH 7.6) with a Polytron
homogenizer. Several 1 mi aliquots of the homogenate are stored at -80C until the time various
biochemical assays are carried out. '
Hydroxyproline content of the lung homogenate as a measure of collagen content is
20 quanutated by the techmques of Woessner, Arch. Biochem. Biophys. 93: 440-447 (1961) and lipid
- peroxxdauon by the method as descnbed in Gm, et al.,, Biochem. Pharmacol 54 1205-1216

(1997).

2. " Histopathological Study |
——— 25 | Hamsters are anesthetized to a level of cardiac cessation. The thorax is opened the heart
| tied off at 1ts ‘base and the trachea cannulated ‘The lungs and heart will be removed en bloc,
_ we1ghed an dplace dina normal salme bath and the lungs instilled with a 1% glutaraldehyde-
| paraformaldehyde fixative in 0.12M cacodylate buffer at 400m Osm at 30 cm H;0 presure The
Iungs are fixed via this pressure for about 2 hours and then stored in fixatxve with the tracheas
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Experi nent al : 0360 0.137 0. 061

5 ny/ kg/ dose - 35 ng/ kg per course of therapy (n=5)

An unpai r g dsi48emt between treatments resulted in a statlstp@h@g,msg-;
significant p= 0.0018, indicating that treatnent with SEQID NO 8
significantly reduced the formation:of intima 5 relative to the nedia as
conpared to non-trreated groups. : Exanpl e 5: Lung Fi brosis Model
An excess accumnul ation of collagen.in the éungs is a hallmark of |ung
fibrosis. The  anmount of collagen in “ssue depends on the rate of

col-l'agen synt-hesis_and col | agen degradation 10 and in cases of fibrosis,

“the rate-of oedpdedgBafosyambrdding thelungdrsplated Jomihe hegtt andAll RagrAULBWRATY tissue by

~degradati On.piynt. dxssectmn and renméd) Bidekd &Qﬁé&%&%yﬁ%ﬁﬁﬁﬁetﬁd sﬁ%ft@&la@?@-ﬂrhal n.
hanst er wei ghi nq f#‘ é*& are purchased fr arl es ver (Boston
@1

and "housed ithick)| g@sﬁal ﬁ%‘r‘é‘éﬁﬂb*‘-@ﬁleﬁﬂ%sl?b&&ﬁqaﬁhB'&ga%?ﬁhélf’é%l‘smwﬂy
the AnericanpifsqCiitie nﬁéﬂlocﬁ&%%ﬂiyﬁﬁi&d@ﬁ‘aMﬂéﬁf@ﬁdﬂdﬁ%&@h&@eﬂ% The

animals are 15 allowed to acclimaté oné week to |aboratory conditions
prior toS5st aataffing &emone@m ﬁhwb)rﬂrscutmsyhe paraffip hlpcks:nd staiged witiRbasaatoxylin and

Labor at ory.- Chaw.5 PU IIs Inc., St. Louis, M) and water ad
| i bi'tum and eﬁ%ﬂgorg‘%olé et

I OO WA Ch gets the flltered air and has 12hr/12hr
l'ight/dark cycle.: Hamsters will be assigned into the follow ng groups

for the b|o em S t hol.o |cal studi es. 20 Tr eat nent
G oup C"h Cﬁat Affvsil o &L‘ Study (n)- Hi st opat hol ogy St udy

(n) o Sal | ne I'I'Ihe-lvalﬁed fordifferent bmchemxcal deterndifiants in the lungs of control and treated 6

-Bl eonyci al i ne 6
Bl eonyci ﬂ) B)gxtregedrg/eﬁ e, l?ng protila or DNA. However, it should be noted that theBexpressmn

receptor: FC of the data based on per mg of lungifboein/of BBIAdwill tend to introduce artificial lowering of the
PCT/ US98/ 0753
- 58- azues in treated ammglés11 'ﬂ;lls pﬁo!rleg‘p lﬁ'@f'ht‘)lgfi Jothe énéilt{atxon of leulat_:&ytes, presenc eof

6 residual plasmalpripeinlid the Rogs even after perfusion, and prohferat:on of type II cells and
' fibroblasts in a long term study in the lungs of famster treated with bleomycin. In order to avoid
15  an artificial lowering of the values, the data will ebe exprsssed on a per lung basis. See Starcher et
" al., Am. Rev. Resp. Dis., 117:299-305 (1973) and Witschi, Essays Toxicol., 6:125-191 (1975).
The data are analyzed in terms of average values wnh their standard deviations and
'standard errors of means. Student’s t-test. chx-square distributions, correlatlon coefficient, a.nalyms
- -of variance (ANOVA) and multhle.companson test will be applied to judge the significance of
20 differences between the control and treatment groups usign a computer based statistical package
~ (SAS/STAT Guide, 6th Ed, Cary, N.C. pp. ‘1 83-260 (1985)).

Example 6: Glomerulonephntxs Model - .
25 The effect of protems of the | mvennon is assessed ina glomerulonephritis model.
N Expenmental glomerulonepi_gntxs is induced in rats with a single injection of anti-glomerular
basement melfnbréne nephrotixin serum (NTS), derived in rabbits. The experimental lesion is
acute mesangxa} proliferative glomerulonephnns and is characterized by expansion of the |
mesa.nglal matnx and hypercellularity. The injured cells also express more TGEF- beta 1 mRNA
30  and TGF- beta 1, which in turn sumulates the synthesis of two proteoglycans, biglycanand

decorin. Of particular intererst, the nephntxs reproducibly progresses through glomerular and
tubulomtersntml scarring, to end stage renal disease.
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Bl eonycin sulfate is dissolved in pyrogen free sterile isotonic sallne JUSt

before intratraceheal (I1T) instillation. Under--

pent obar bWﬂs/ﬁﬁ'ﬁSt hesi a (25-35nmg/ kg ip) hansters in IU898107587
appropriate group receive either bl eorryC| n (5.5 units/ kg/4rr1

equi val ent vol une (4mM / kg) of 5 .pyrogen free i sot on| C
sali.ne through transoral route. The TG--[err] Type Il receptor:Fc is

adm ni stered by intraperitoneal. (IP) or intratrachial route at a

t herapeutic dose to hanster in -60- appropriate groups tw ce

a week for 21-28 days post installation.. Thereafter, the-ani-nmals-in-each-

- group are k| | 1 'ed Higst, glonerdontpistis df indupeld- mmwmmbmnamim(chﬁﬂeﬁm -segpiriey- rp)

and their roce sed . f bi 9 heni.cal _ _
hi st opat hoI Ogg?élfor Sspuzﬁy% gwo groups of rat: %W cﬂxly mtra enous m;ectxong' gfsalme{the

Bi.ochemi cal - Siegitive control group) or proteins of the invention. Cifthe temrhgiay,ulﬁe amnztmdrs used f or

bi ochen cal stu erfused.i.n tu.v the ri

ventricle w tH% 3953 E'?f{ %d$ qe fg‘glkf‘#féyst BL\%égﬁ s%ﬂ?‘gmﬂbgﬁmﬂc(?ﬁ\dﬁ%lff

“pul rmnalr Y5 Vasgtitiah to dm[ihhuialﬂjﬂ”pathologxcal changes The negativeaonteq) &itneys have fulldldver t
ventricle.

h di df h |. 15 .
tissue, dr oppéﬂm?rﬁ PR gﬂgﬁsjw %ébﬂ’l Cklf’ %‘P I sse ‘i%}’%’&étfe%é gwgc')'fn"ﬁ engr g(r:lmat o
- 80(()2 1TR/Ie KfCr oglemerlutlJhe Qﬁsﬁxve control kxdneys have a s:a;]nmg mtten whithiesdmilado hacmgéni zed
in ar Wi a
homogent or . BERRRLp- The Fionek wiith Bt PHsis SEAEINePR alsp Bisasomals o

until the ti n@ph’ﬁiﬂc@,uﬁdmatlng that the proteins of the invbitid6 bRoksthd resihgiue &3 e carried -

out . roxyproline content of the.lung
homogenat® asseémﬂ%'b%ft?ry%“’ﬁd“c@f}?f’gaggy tent is. 20
quantitated by thﬁda&hqumnﬂinhjbg&ﬁﬁl&fquaﬁt@tbdbﬂmhﬁﬂggﬁhﬁmihy&ell&ﬁms

- 440-447 (1961 roxi d tan t.he t hod as
described in é"f’?g g’ﬁlly s‘f‘[?c‘ﬁ%?fﬂwfr?jﬂgf’?&&ﬂ“gggﬁf‘d’f S In each group. .
(1997). By day 10, there are more cell3 in glomédub f@ﬂmeh@ﬂeak K‘Eﬂmgifuncuon is also
25 - Hamste slware a,ne§t Qthjaﬁed o al evdeb of cardiac.cessation. The
thorax is opeftsgsediymegsuring leveis of albumin i urine and by qupntifgling creatining qlearapge, . 5, g

the trachea cannuAsdtes me'mee df g fent vl pfoﬁaﬁstofmelxﬁveinaynroammdaerpr&sds to

wei ghed an dpl ace, di ne bath-a e th a
1% gl ut ar al defiifigate e ol oF Srae mat“"pﬁ&?‘ﬁ‘?‘g m&,%gwﬁ]i& i‘i? 0. 12M
cacodyl at e bugibmerubi mitilexfamsionis dédrmified{s dielpefdeiige i ath gloinerulus occupied by
lungs are fixed via 1 ressure for 2. ho . [
fixative wit hg‘hfleg sgngial mtgg according to %ngg"oagggﬂj etalJ (I%S%ri%dney t. %%‘?ﬂs The | _
PCT/ US98/ 0758 TGF- beta RII:Fe-treated kxdneys are expected to have- sumlar percentages of mesangial-matrix59- - -

| uded, Bef | at e t he .heart. and |
o b aary e S o it s i BehntE I PR AL e AP R HeRPBENECHDL | ssue

~are cut from Ridndygast two sagittal- sl abs (2- 3mﬂ-- thick) fromthe right
cranial, right caudal, and left lung | obes of each lung. Each block is cut
wth . about a 1 cnferr] face. The bl ocks are dehydrated in a graded

seri es of eht ExabplahdArthniieNddel i n 5 paraffin. Sections ( 5[ err]mthick)
o0 Ut T oM { e B S G LR L PR Gl el
| nt er pr ek&it i ondianapolis, Ind.) welghlﬂ'é’&ohtabﬁ gﬁnfsmacﬁltef:&WSarﬁbsdﬁf eelhwall fragments from
-determ nants .!Ljrr]oépr}\estxl'e&% osccx (EC&BQ%& mi g nagnns.)sr bo%ywelght), mJected 1ntrapentoneally
Gip) accordmg to the technique described in Brandes et al. (1991) I.-Clin. Invest 87 1108.--
SCW-mjected and control LEW rats are gwen an intraarticular (IA) i mjecnon in one of the hmd
ankles of one of the following: -+« -+ = e e
30 1. proteins of the invention in 25 mu 1 PBS, .
2.PBS only,or
-3, an IgG control
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10 aninmals are expresed per ng lung protein or DNA. However, it should be .
noted that the expression - . of the data based on-per -9 -of |ung protein
or DNA wi Wopgus#240 i ntroduce artificial lowering of the  PpCT/USSsemssT in
treated animals. This problemis attributed to-the infiltration of

| eukocytes, presenc eof resi dual plasma protein in the |ungs even
after perfusion, and proliferation of type Il cells and fibroblasts
in a long termstudy in the lungs of famst6§r treated with bleonycin. In.
order to avoid 15 an artificial lowering™0f the values the data will ebe

expressed on a per lung basis. -See-Starcher et--— - -—— Am - -Rev. Resp
Dis., 117:299- 30530(%9#8)7*“&?@\%0%%# by. W@HMWwﬂen&%hm syelling,) .

The data are gjchdAsh drh &k B0 @tonﬁa%aqevxetmmbh Rilftbgrapht a8 dkesland

devi ati ons and standard errors-of means. Student's t-test, chi-square”
di stributi onsaremhta&det?tseﬁ“e%*eﬁwlbtlemmtsawanysmgng.bowewm fOERVA) and -

mul tiple conpeghRgy %&:ﬁé& aié‘obiam@@gﬁﬂﬂ%ﬂa?é& f&&xdxwla.%togi&emﬂyamsfdems&nof 20

di fferences betweeh the control reat nent ‘groups usign a cor‘rPuter based
statistichl pBeadeget al. ibid. TomhRNAjinisolast from egeisedmynovizh Hissuesyeeordigpto thg3. 260
(1985)). - method of ANATPhIE(1690) F ENPEMdl ARERYY, L s Model. 25— - “The. .
effect of proteins of the.hvention is assessed in a- gl omerul onephritis
nodel . Ex dqctiprepfi STW grosuess an m@pﬂﬂmeowsespmwéwh isrlinically dotactable
singl e inject I Q?Bé'ﬁ 8 injéeRditbddy N
serum (NTS), %"\?’E‘é@?‘?\d ?gltl)‘g‘lgﬁﬁyﬁ%es &%?Pﬁ%ﬁ‘? | esi on |1§n . acdgt e
mesangi al pr ofnitd &joint beferedp MF@%WGM]&FSW inflammatiomat 24 hpuss isAégifippntly _
expansi on, of I jured
M0°f blGw that obsewe&*ﬁ%étggt fith £ n&kﬁ@gﬁﬁbtﬁfpﬁ{ &:@Gkéédlt o iHelaute ?Qaﬁonw

cells al so express nore ta 1, whichin

turn stinulat eﬁlammu@yﬁtwe%mt@fjommerpmmfedylwﬂcfawﬁmtgwyww iegplevant
decorin. O p%f&o&}’ 'E%ép i SUis &E%{; té!ﬁhﬁthnf@ihﬁét&i‘ %GHH% Wh¥n RESSRESRES

t hrough gl onmerul ar” an bul’ol nterstitial rring, to end stage
renal di sease well developed\(layd By ghpfgsion stxllhasasxgmficant anu—mﬂammatory effect, when

PCT/ US98/ 0758 {ompared to irrelevant antibo e prote the inve tion also bind TGF-beta , thé 0-
First, gl omeru? lr’te hriti saxlls I ngﬂceg-l npltoat“gog zxan x|xnt ravenous i nj ect |)€n of

NTS serur$  havea spmly beapficia] sffegtiyhen given eglyma;lpse r@fthenaflwterymr@a% @t h
daily intr avemu%stmtsﬁatex eqtax ﬁ.at]am;&t {x}@la%e colla%e s Vaf-in@REA Rkhriis OUP)

or proteins of the |nvent e tent l's are

'sacrificed an®esforsaample éﬂnﬁﬂd@ @l .tlnﬂaw@ney}g 50%93(3(&9%70@43%'&?‘@&6-% §ch
periodic aci d¢pqbéi-{s78 (19975 %&'kbéi c‘t‘lg}%%ﬁﬁ& ﬁm&%p&lﬁél%l 2LRRl(19RRNgeS -

The negative control kidneys have uf gl onerul onephritis with |

r eddi sh- pi nk armrphous fibrous materi al - fi-l4tng - nest-—ef-—-t he-
gl oner ul yg. control kidneys have a staining pattern whi ch IS
simlar toanorna gl onerul us. The kidney which is treated wth

proteins of the i Hhenn\ieemehas beendstailed-hotiniy example and byprlirect desrsiption. Mhewd b g
that the prot % { &ﬁ hhﬂ“%?ﬁlr@ sQiéﬂﬁ Eﬁs Wm{lc?ﬁboé%ﬁstg s%ﬁsee Qm‘rﬁ@ntg'g the

secretion of overp duction

gl omerular in J!@Meynm deseribpddm thetclairagiwhioh MP\F’ Gutrwhich wouddibe within thespirit efgheit s
from 30 rando r@e%n?@&r?&h?éj T qgfﬁﬂééntg ﬁ@ipb@ ciRkd @ﬂﬁﬂﬂe%c?@%f ﬂﬁ&h{}énhb&
animal s.in each group a ere are nore s. in gloneruli
- from NTS-treated rats. Kidney functlon is al so assessed by measuring
|l evel s of albumin in urine and by quantitating creatinine clearance. 15
Anot her neasure of the effect of proteins of the invention on the disease
process is to . quantitate the anmount--of-extracell-ul-ar matrix
accunul-ation in‘the gloneruli. The degree of - .glomerular nmatrix
expan5|on is deternlned as the percentage of each glonerulus occupi ed by
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the mesangial matrix according to the method of Raij et al. (1984) Kidney

Inth 26:--137-43.- The H“I" I"ﬁmlluﬂﬂﬁlﬁl | : Fc-treated kidneys are expect ed

to have percen matri x 20 to t ma -

ki dney, ?n((;jrbgs’ﬁ&ém ficantty teds Mesé&ngtal nmatrix than in th‘i@‘tn"e’%dgt"?%

control ki dneys. - Exanple 7: Arthritis Model

Arthritis is induced in pathogen-free female LEWrats (Harlan Sprague

Daw ey, 25 | ndi anapolis, Ind.) wei ghi ng about 100 grans. Each receives a

dose of cell wall fragments from oup A streptococci (SCW (30 nu g
--rhamose/-gm bodywei ght ), i njected intraperitoneally (ip) .accordi ng
------te'—-t-ihe---eeehanues'aﬁﬁﬁdtsbed i-n-Brandes-et al. (1991) J. din. |nvest.

- 87:1108. -~ .- - SCWinjected and control LEWrats are .given an .
~intraarticular (1A injection in one of the hind . ankl es of one of
~the foll ow ng 38n isolated TGF-hetaéceptosfusibn ploein thatenmpesitively inhibitshindinppETGE-

2. PBS only, an 1gG cont r ol V\D 98/ 48024

3
PCT/ US98/ 07 5k to TGF-beta recefor. | - | - 61-
"Joints age clinically nonitored by deternining the anount of joint '

h |1 : :
 Cebuarent ot S iion st b iR SR R e BlecllbRTO 00

soft tissue poRidthitgs ngteMGF-tepAype Hascepoi.ng, bone erosions and defornity.
Ti ssue specinens are obtained and pr epar ed for histopathol ogic analysis as
described in.5 . Brandes et al., ibid. Total RNA is isolated from excised
synovi al - tlssuesmmﬁbﬁlpm@xﬁaclatrﬁz wherein thewécondiprofeind$ 2 constant region ¢fe990) J.
Exp. Med...171:23.1 -I'nj ection of SCWproduces an acute

infl amﬂ?ory“?’@%’t?&‘r??‘eh’\ml ch i's clinicall y. det ect abl e wi thin hours
and maximal in 3-5 days. When TGF-beta Type Il receptor:Fc is injected

|d|m[ fa;?rtn);tl on4at éﬁ ﬁﬁﬁ?%m ntg‘bg"ﬁﬁ%f%?%l nggb%@ieis%\?vstﬁ? Iikﬁt)served in

“joints with the irrel evant antibody. At the peak of the acute response,
~inflanmmation of sucht Qi nts E‘.ITB.II’] .fa f ol
the irrel evant Anis ‘%‘ﬁﬁ’gg’a{?“ﬁ‘gﬁ PSR cg&gpghgﬁuﬁ?&éﬂ vxﬁotlﬁd)gl}'ltCE%3 eta
“Type || wecegbevo:Rc when ‘i nflammation is - wel | devel oped (day 13),
- the fusion still has a significant anti-inflammtory effect, when
conpared to irrelevant anti body. Because proteins of the |nvent| on al so
bi nd TGF- bet 66. t heiisdified TGFber recepionfusian pyotdirecraiprising kmisp peids 1 19HER of$ER N

early or |at .téte i nflammatory process. QO her - well established
experi ment al |'$ of RA include collagen and adjuvant-induced arthritis.
See;- f—et—-—exarrpl € - Janusz Ml et al.,-Inflamm Res. 46:503-508 (1997); Mers et

al., Life Sci 1861 1878 (199%7).;. -and kot hdggynol
Immnopa%ohol B6: %95 P(‘itggggdmm(s%(?rg WlE @ﬁ%é&d%ﬂm@dt&‘aﬂ Thi s

i nvention haspdatﬁﬁrbfdebxﬁtahﬁdgxbmbﬂhnhmmmgmmm and by direct description. It
shoul d be - apparent that one having ordinary skill in this art would
be able to surmi se equivalents to the i nvention as described in the
cl ains which §.ol IMsblatedpblymiclemdel eticdaiingybri dxprestidne fo g TGF-bsta Fype I receptor '
description . Thos

this inventi of® toaseco spro &aé :?Q&%ﬁﬁeh%@dr@&h&&?‘ed within the scope of-
9. The isolatea polynucleoﬁde of claim 8, selected from the group consisting of:
(a) SEQIDNOS.: 10 or 12; (b)a polynucleotide that hybridizes to the foregoing sequence under
- standafd hybndxzauan conditions and that encodes a protein having the TGF-beta inhibitory
mmme—t - = pictivity Of @ TGF-beta Type H receptor fusion protein; and ©a polyntlcleotide that codes on
30 . expression for a protein encoded by any of the foregoing polyntlcleotide sequences.'
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62 ' ~CLAI M5 1. An isol ated
~TGF- beta receptor fu3| o] m‘rrpet itively inhibits

bi ndi ng oWOP@R8t2ét a t O ﬂ!ﬂﬁw H“M“ﬂ“ conprising a TG-ploxnmsednyTse7 | |
receptor linked to a co redi orf of an i munogl obulin. 5 2. The
fusion protein of cl a| m 1, wherein the Type Il receptor conprises SEQ ID
NGO 8 or SEQ 1D NO 9. . 3. . An isolated TG-beta receptor fusion
protein conprising amno acids 1 to 160 3 ~of SEQID NG 8 linked
to a constant region of an |mTunogI obul i n. 4, ‘An i sol ated TGF- beta

~recept or fusjon protei of SEQ-
oo 1 iR REStshel PR R e Rl oo fon st i  pharmaceusicatly O\ S5Q°
.conposition. mmblaan@r,tdmfuﬂiﬁpﬂo&lxan ae enminosufficisit ancopipetitbiely inlfibic binding ihf| n. ..

a phar maceut bl.e carrier, the fusion protein in an anount
sufficient- ttaggﬁ%&ﬁ&gég H‘Fﬁ‘ﬁi bit- b| nding of TG--beta to a TG~ beta

l'igand. . ) Use of a TGF-beta antagonist that is a TGF-beta receptor
fusion protein 1 coppri,sin e sequenc am no acids of SEQ ID
NCS: 8 ot Ilgr gﬁ'gcmrcompnsm p?)lmgf"écpe gﬁ%%‘camant for | owering
the level s of TGF- beta-i-n an- ' o nd| vidual in need thereof.

7. . Use of T eta antagoni st that .is.a TG--beta receptor fusion
protel n 12 ﬂt’q 'ﬁﬁ g%“’fﬁ??@gﬂ@ H-0f amino acids of SEQ I D NCS: 8

. or 9 for the 20 - preparatlon of a medi cament. for |owering the

" levels of TGE;beta in al ng arthritis. 8.
eeof & TeRHhor & bt producing a SO kel ot Hoien RGIR CRPIRE S ipe g st

‘sequenceo shash offfifgn 12, Nwingsail ced té éxprekd e fusion rotdin, dvolatihg andyefyhe e fusionr

.reducing the activity.of TG-beta in said individual having a nedical 25
condition as¥¥M™ated with TGF-beta over production. 9. The use of
claim8, wherein the TG beta receptor fusion protein is adapted

f int t | t

i st rac 1 b AmehdlooRking dE GRY fcfé#ﬁf&g%w&aﬂ%&r%ﬁ@aﬁ‘%éf

condi tion cosghpriesadmimering to said individRaIGTGH-bdtlowvetingambuatof AGIGF-beta

{1 or 051 45 el SRR BB SOt S B PR g SEREPSRS P 2 éﬁ ;@
63 of SEQ VNSt § of 9.br 0Si S.

15. A method for loweﬁng the levels of TGF-beta in an individial having arthritis, which
_comprises administering to said individual an effective amount of a TGF-beta antagonist that
20 isa TGF-beta receptor fusion protein comprising the sequence of amino acids of SEQ ID NOS: |
' 8or9. ' | '

16. A method for treating an individual for a medical condition associated with TGF-beta
overpfoduction comprising the step of administering to the individual a TGF- beta Type I
25 receptor fusion protein having an amino acid sequence shown SEQ ID NOS: 8 or 9 in an

amount sufficient to reduce the activity of TGF- beta in said inc_l_ividiml. '
17 * The method of claim 16, wherein the TGF- beta receptor fusion.protein is administered
by a method selected from the group consistiﬁg of intravenous, intraocular, intraarticular,

30 transdermal, and enteral administration.

18. .The method of claim 16, wherein said medical condition coﬁ:prises a fibroproliferative

: disorder. : ' o . S _ - L.
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12. The use of claim10, mhereln sard r—broprollferatlve di sorder is

oo ul orens i, o of mﬂﬂﬂﬂﬂlﬂﬂﬂﬂl D= "0t coreti no ”§ﬁ§;§,§§§,‘“y’””

_nyel of i brosi s. Thetus®t of c¢laim 10, wherein sai
f|broproI|ferat|ve dlsorder is a collagen - vascul ar - di sorder
. sel ected fromthe group consisting of systenmic sclerosis, -
pol ynyositis, scleroderm, dermatonyositis, or systemc Iupus
eryt hemat osus. - ' -64- | -

19. ‘The method of claim 18, wherein szid fibroproliferative disorder comprises a fibrosis

selected from the group consisting of kidrney, intraocular, and pulmonary fibrosis. o
20.. The method of claim 18, wherein said fibroproliferative disorder is selected from the
5  group consisting of diabetic nephropathy, glomerulonephritis, proliferative v:trcoretmopathy, |
R and'tﬁyelbﬁﬁrbsis. _ R _ B ; | _ ' ' -
21. The method of claim 18, wherein said fibroproliferative disorder is a collagen vascufar ~
disorde; selected from the group cohsisting of ._sys_temi_c sg:lerosis, polymyositis, scleroderma,

dermatomyositis, or systemic lupus erytherhatosus.
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