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TNF- BETA- LI KE PROTEI N FOR TREATI NG PROSTATE CANCER, AND RELATED NUCLEI C
AClI D MOLECULES, PHARMACEUTI CAL COVPCSI TI ONS AND METHODS Field of tfge
Invention 5 WO98/112Fhis invention relates to proteins useful f NCVPEYLS hgd
subj ects suffering from androgen [ ndependent prostate cancer. Thi s

i nvention aifNP-BETALIESROTEN FOR P%DSWIEeg&N@ER ANDWEM@@%
conposi t i onsAERIMAEERYLES: FH#W#E&WE@L&W’&%’E’ N METH di sorder.

Background of the Invention Throughout this application,

various publicati ace 15 .cited. The disclosure of these
publication i l’Im""ét'lgl“rporat ed by reference into this
applicatson to describe nore fully the state of the art to which this
invention pertaiig;g mventm&arfém;@s Oftot hgrBRIhal CubePLOSt A4 GaANGATiNg
I's one of the 20 ""nost common types o ghancy Anong nen 50 t\{ears of
age or cﬂ\d:@reCt:;O%ﬁ§?95%n§o Qs @@ﬁé’@ﬂew‘t’-ﬁpﬁpﬁﬁée osPRP&tate ofiancey.
of these af fiiaf ed; Rpentidh baipeoperdyatbagnesed midleid oshalie mommers,
each year, hi ghl | ght| n di scre anc bet vveen %@P ggg for incidence

ci

di sease as ROFFRASE t opSPPITIH* o 1B G&Re J'ngeso\ cts
clinicalipy. witmh t}ﬁ&Zdlsb&@,eQOO men in the United States were

di agnosed with prostate cancer, and 32,000 died fromthis disease. O
all men clinically diagnosed with prostate cancer, nore than half die

wi thin 10 yemckgrawhdrofe the Inventiwo-thirds suffer [ocal or systenic

progression despite 30 therapy. Recently, testing for serum

prostate-speci fi Gﬁ]r?z%td SRt  tfSA) appsiabtoded eanliighsdet Rl s i tare

I s uncl ear what t nat ural progression of the disease is in patients
with el éMat exited. psEhput %%‘h’t&ﬁ“‘[eargé?ftun’b‘i‘ei)%rdé?i-‘:,bllc%@‘ms Eor hereby

cancer conf 'ﬁ%é&ﬁé&&wtﬁ&rﬁdmntd athiad iappDicatiorn afh cééscribe more
e i1 oat od WEHY deTtATT G SRS G GO Chig4nveRtiRn HeFFREtRey.
surgery for primary radiotherapy.
1 Carcinoma of the prostate (“prostate cancer”) is one of the
20 most common types of malignancy. Among men 50 years of age or
older, 30% harbor foci of cancer within the prostate. Only 1%
of these afflicted men will be properly diagnosed with prostate
cancer each year, highlighting a discrepancy between the high
incidence of disease as revealed at autopsy and the much lowex
25 incidence revealed clinically. In 1992, 134,000 men in the
United States were diagnosed with prostate cancer, and 32,000
died from this disease. Of all men clinically diagnosed with
prostate cancer, more than half die within 10 years, and more
than two-thirds suffer 1local or systemic progression despite
30 therapy. Recently, testing for serum prostate-specific antigen
(PSA) has allowed earlier detection, but it is unclear what the
natural progression of the disease is in patients with elevated
PSA but without large tumor burdens.

35 For cancer confined to the prostate, primary radiation or
radical prostatectomy have roughly equivalent efficacy.
Recurrences can be treated with radiation for primary surgery
and, with difficulty, surgery for primary radiotherapy.
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Metastatic prostate | esions predom nantly go to bone and can be treated
by decreagpgniddd androgen level in the subject. Thi s BEE/USRT/ Hdfle
chem cally by bl ocking adrenal and gonadal androgen production with

déugs,lorusgag&mld ypbqgrmh Lﬁéémi"ﬁ&@dﬁbﬁmﬁnﬁyf‘@@ astplafubyabao@d?n be
adrenal productian). obseryati_on_t hat tiegnts, wi respond .0

such horn%ﬁ%?t?élﬁ?%ufi?ffsgsf‘%? (%lfay ag'&rogmt%es\peg]r Yy gﬂ% Fﬁgﬂeﬁgl’serﬁhis
suggest s ¢amtbehdonet gbeaticelly pryodtlaréingesidaenalcand hppwdal androgen
andr ogen- i nA&R twith druglli Sr sSUPOESII PGS SURRAELEH QXchFi*&‘?xdfdJlQA ng

that cultured cell |1nes 10 }rom prostatic carcinonas contain m xe
clones DPahedEtHARLY DPlodt opdkeRdit BFOARFEdonYpes: TRARJPEFETVAESERISTRAt

whi ch suryaveents @DLlY irespladpresefifch HoHOYENONSn2PAIAEELMM for only 6
androgen-sensitive main alive in the ab e of androgen and

which re n
prolifer aPRRFRS OF j (89 ptaggenﬁé?nan‘&o%ﬁﬁﬂ og%‘?ﬁqerﬁfespersrrgéﬁt , hAi dretagtatic
survive aprdstavel | lasipn i f e4At e Hegombe abfepegent imdeFargiamst. This
Anong  supj . suffer] fr.o ostate.. cancer, a signi ficant
popul at i o%bggé;%?%"y’?ci?nFEE&éﬁﬁ?o%‘én%ﬁde‘S‘é}ﬁ} }?’aec cull.teu.z:eq hceelpr e{slerh%se
of pr bkt afzonamrestediilcs ehFchnenas | ceatedn20miped| icllongse eVTbeseafmisxed

therapeut kgongsi AL beN tRfee ARYLRISNSandrog L@%ﬁ@né&t{.emﬁgcﬂ p§\9§$ﬁ§
tumor mass often results in the removal of androgen-i ndependent cells

al ong wi t ARb¥heR thSePrAsence Qf | exogengeyapdrogen jepPdapPenp-seasithyey v
effecti vewhiBh! Befiain al£gar dn €hBCELSENLEASE SAHBOGANT SEEDIHUEPEFEIENt in
cells rema#n. 25 Accordingly there_.ex sts a strong_-- and unnet -- need
f or metRo R BTeNT%at PAY piRRTaTen c,’é‘r#ce‘?” enfdsty phitfRc AR cSHEYG¥AL <3S
whi chi$peekelilcakl yrobhhfbratée hin priod i feyeaid oo Hfarmdrigegen- i ndependent
cancer cells.
Among subjects suffering from prostate cancer, a
significant population display clinical androgen-independence,
i.e., the presence of prostate cancer cells which continue to
20 proliferate even after therapeutic elimination of androgens.
Surgery to remove a prostate tumor mass often results in the
remeval of androgen-independent cells along with other types of
cells. However, surgery alone is rarely effective in this
regard, since at least some androgen-independent cells remain.
25 Accordingly, there exists a strong -- and unmet -- need for
methods of treating prostate cancer using pharmaceutical agents
which specifically inhibit the proliferation of androgen-
independent cancer cells.
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Summary of the Invention This invention provides a re&gﬁgﬁn@a&l
protein and W@ 98/11234sol ated protein, each of which selecti

inhibits the 5 proliferation of androgen i ndependent prostate cancer cells
when conSnmraRy: af Bhpt EnyeRfkonr i t abl e conditions, and whose anino

aci d sequence conprises the am no aC|d sequence shomn in Figure 2, or
functional derivatjve thereo
brovides. o pRaPhEceARPERFion 'BERBLSRT of +EPCPFRAPARG aPRbFER, and am

afflicted mﬁﬁhoaadedgeprotelnundepehdemf;Nwhiche sabeetivelyrpr ishilgi te the
the instagt rol?? ?hﬂénaeﬁ 4 8985%‘3%?&?%&%’1%?3&%%ggll:feﬁé‘{x{:é?rce11%5%en

Thi s |nvent rovi nuc )| € consi s
essentially gpnaanueﬁeut@%@%teeq{m suitbabhe choditioasi n@ndacvhbse amino

sequence OfacEHg%%%ueﬂceokomEQQQEbo@%e ékﬁﬂd“ﬁdﬂ&*se?uéKEEGEQQwA“EAUQiGQre

but not limted to, a nucleic acid nolecule suit use I n gene

therapy for £re@fi AHNEtiaRRLcEeDEVakiYe i ERRERU ¢ h andr ogen- i ndependent

prostate cancer. Thi s i nvention further provi des a
afflicted, wit

phar maceyt i cal onposi tion.for tr atln a subj e
androgenyé |nd$B§ﬁdenﬁ e3&E e c éﬂ*éFﬁhe ?nstgﬁfrﬁﬁEF%Fﬁcal
acid 25 nol eompesitdphabfer ftoreatuisay as sabgene A HeY pged vedithr aadfdogén-

phar maceutic ab er Thiss. jnventi p I des
conposi tion gbhﬁEEEESRE égog@££éel%% TRy iﬁﬁqﬂggﬁ% oégﬁ%ig>epé§§en§n5@ant
prostate caneepteenssaed avmbnremmme@llxneaxm;ethamga@,iiqzabl e

conditions, and which conprises the instant protein and a toxic noiety

oper abl y affi xed thereto This jnvention alsp provides a
pharnaceﬁ§lcal Coﬁﬁ6§lt+%ﬁﬁntl°n further provides a nucleic acid molecule

consisting essentially of a nucleic acid sequence encoding the

amino acid sequence of Figure 4 or functional derivative

thereof, including, but not limited to, a nucleic acid molecule

suitable for use in gene therapy for treating a subject
20 afflicted with androgen-independent prostate cancer.

This invention further provides a pharmaceutical
composition for treating a subject afflicted with androgen-
independent prostate cancer, comprising the instant nucleic acid

25 molecule suitable for use as a gene therapy vector and a
pharmaceutically acceptable carrier.

This invention provides a composition of matter which

selectively kills androgen-independent prostate cancer cells

30 when contacted therewith under suitable conditions, and which

comprises the instant protein and a toxic moiety operably
affixed thereto.

This invention also provides a pharmaceutical composition
35 for treating a subject afflicted with androgen-independent
prostate cancer, comprising the instant composition of matter

and a pharmaceutically acceptable carrier.
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35 for treating a subject afflicted vvith' andr ogen- i ndependent

prostate cancer, conprising the instant conposition of matter and a
phar maceutygakhyrzaccept abl e carrier. PCT/US97/16191 3
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Finally, this invention provides nethods of treating a subject afflicted

w th androgen-ipde dent_.pr.ost.at e_cancer ich c rise admnisterin

to the subject gufﬁgﬁ%’pe&ﬁe'csal |1§/“’§“ é??ec‘?f?/‘éw%%sé“&%ds 8§en{r?ﬁtlnq h%

instant phabjreceutatfilictedonpbhti androgen-independent prostate cancer
which comprise administering to the subject a therapeutically

S effective dose of one of the instant pharmaceutical
compositions.
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PCT/ US97/ 161%98/11 ,prief Description of the Figures Fi gurerdssshess
t he DNA sequence of GF-2H. 5 Fi gure 2A shows a conpari son between the

am no acid . re G--2H protein (identified as
" ACTI VE2H2" )sgr_qy‘e Cﬁapéri tion of the riflirdl er nmenbers of the TGF-beta
famly. 10 Figure 2B shows the am no acid sequence of the inmature G- 2H

protein. Figutd& Ul eskdtivs WS piab WelgletRlel @ ggbege of G-2H 15 Figure
3B shows a purifrication scheme of rGF2H Figure 4 shows the am no

acid sequfence of mature G~ 2H. Figure 5 shows the expression of
GF- 2H encodi ppguiiNA2ANshows a comparison between the amino acid sequence of

mature GF-2H protein (identified as “ACTIVEZ2H2”) and
those of other members of the TGF-beta family.

10 Figure 2B shows the amino acid sequence of the immature GF-2H
protein.

Figure 3A shows a purification scheme of GF~2H.
15 Figure 3B shows a purification scheme of rGF-2H.
Figure 4 shows the amino acid sequence of mature GF-2H.

Figure S shows the expression of GF-2H-encoding mRNA in
20 different tissues.

Figure €6 shows the modulation of prostate cancer cell line PC-3
by mature GF-2H.

25 Figure 7 shows the modulation of prostate cancer cell line PC-3
by mature TGF-beta.
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20 different tis 6 shows the nodul ati on of
prostate cancer cell line ﬁs SF}:EPET HA@ BEEW y mature G- 2H. 25 Figure 7
shows t he w@osiiabs on of prigate Eéﬁ&g_} cel ] .’I ine PC-3 PCT/US97/16

mat ure TGF- bet a. 5
Det ai |l ed Description of the Invention Transform ng grow h factor
type- bet apetakibdl Déscepseisanict athe Idvant@onf am |y of mul tifuncti onal
factors havi ng diverse 5 activities. TG--beta is prototypic of a
superfam |y of growth, differentiation, and norphogenesis factors,
ZUCh as : nhi brBfsformimgt i;vbﬂghTMalclteﬁ:i &W’Txﬁjﬁa n?’r@ﬂ-tﬁéﬁlcere?xl:esents
ecapent apl eqi_¢_product., n -het a2. ese factors_are all,
structuraP y atr@féat %U(Tmtl Y oﬁgggtbgla}?unc 1"tallona ﬁ/t,:or% he%%vu?gact%’r%?rs%nd

ot her s§ ralcatﬁ.mit?ieslo TGEFbetha is gppeatypic ke a nsopeefhnmily nehygrowth,
prOcessesdi(%fferteh§§ggion, and morphogenesis factors, such as inhibins,

activins, Mulleria inhibiting substance, decapentaplegic
product, and TGF~betal2. These £factors are all structurally
related to TGF-beta. Additionally, these factors, and others

10 related to TGF-beta, appear to be involved in many processes of
tissue development and repair. (J. Massague, Ann. Rev., Cell.
Biol., 1980, 6:597-641).

Due to these diverse effects, TGF-beta-like proteins as a

15 group may have potential for use as therapeutic agents for,
inter alia, treating proliferative disorders. However, it is
impossible to predict whether a TGF-beta-like protein having a
known amino acid sequence will have an inhibitory effect on
proliferating cells causing a particular disorder without also

20 causing clinically unacceptable side effects, absent further
empirical information. The proteins of the instant invention
are TGF-beta-like based on their primary structures, and are
capable of specifically inhibiting the proliferation of
androgen-independent prostate cancer cells. However, absent

25 additional empirical information, this specificity could not
have been predicted based on amino acid sequence alone,
Accordingly, the specific anti-prostate cancer activity of the
instant TGF-beta-like proteins is most unexpected.

30 More specifically, this invention provides a recombinant
protein which selectively inhibits the proliferation of
androgen-independent prostate <cancer <cells when contacted
therewith under suitable conditions, and whose amino acid
seguence comprises the amino acid seguence shown in Figure 4 or

35 functional derivative thereof (“first protein”). In one
embodiment, the first protein is selected from the proteins
designated “rGF~2H”, “recombinant GF-2H”, or “recombinant mature

6
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. devel opnent and repair. (J. Massague, Ann. Rev. Cell. Biol.,
©1990, 6:597- ?ﬁéﬁﬁﬁﬁl Abstract Nos. 95-380074 and JP-A-07 258 Be3nsori6191
WO A- 96/ 1873W to these diverse effects, TG--beta-Ilike

proteins as_a_ ?{{ouglggxsgggelp@g:gnthl fie UsSe %;r@,mngerg@ AYENE Srst
ng__prol | sor der

for, inter ferati ve However, it

is inpossi pretein ¥ cpEErevRETHer a TGF-beta-like protein having a
known am no aC| d sequence WI |1 have an i nhi bi tory effect on
proliferating L causin qrt icul ar . sorde hout I sowh h
causing clini caF ¥S UHRERR Qarbl &1sg rroyidef; e%"t‘s isg PﬁP{' ic

enpiricap i geqegeivedy itaihitetethe qufrol:.fetrhez.bnstcamt anﬂw:egbnomndependent
TG--beta-1i ke based on their mar cture ar, p

speci fical | §>ro§§ﬁg5| 3R h%gﬁs w}‘gln f%‘?‘él%y%%e%f %Eﬁargggéﬁ |u§1 eecrgn%t?k?ab%
prostate caecoeditébhs, and mns‘aela,mmalﬁsurﬁ seqifias msxsremﬂ i ke amino
| nformat | On’aczdt Qb%g@ﬁce Fﬁ%ﬁ' ¢ht h&ﬁ%dqn% '%%iﬁet%ﬁa1pas.dwaeﬂv@a§sdreaf

am no acid ncé al one. ~Accord Ing:péo the specific anti-prostate
cancer dc t-"ie(if-"t"sl RFoteimnd - i ABt fe db@fﬁﬁth Kdre pBBFeRds p’ﬁ%’:e%s%s

unexpectigd. se13@ted froMPife %Q@Qbf ceakli¥tinghbg “GRveRti afd pfn@’uuﬁleSGFaZH"
r econbi nant protein which sel ectivel ¥re§h' bits. the prggl feratl

andr ogen- dlsFH&éﬁén&&ﬁﬁpréﬁ &8 PIRLE | BEPRAERERENt 5P GoFRR eﬁf?ﬁem

under suist makereogd-eHoNs, and whose ami no aci d sequence conprises the

anm no aci d sequence shown in Figure 2 or functional derivative 35 thereof

("first protein"). In one enbodinent, the reconbinant protein is

sel ected fromt hé-Spusleell rll@r@esxugnatredomb@iﬁazﬁf'protemreéoﬁbpﬁaﬁ?lGZWQH’-h &

" reconbijgant,y@LWeR through the use of recomblnant nuclefc acid techﬂ@logy
98/ 11224 S PETUS97/ 16191 GF- OH

di scussed i Uk recombi@antePEOtEdnESnEALRRRY, SERECENFSt MaY DB, dfgpRiFal to
mature G- 2hthat of its TFMa&ulr@\mptI@@c@iﬁpn@r@em%:@aﬁtsolafednw OotehBain

which 5 sel ectj.vel nhi bits t roliferation qf, androgen- |nde endent

prost at e car?é}é"t&é’%/‘laé mﬁ’éﬁneorﬁ%éfeﬁefﬁg}lgﬁﬁh "?ﬁﬁ%t‘ rélies'Hay be
condi ti ons, predsentosefam naxanple,Segtientiee canitstis’cf Nheeamna)l argbiagy C-
Sequenc%sh%ﬁaf e 420" I ewahrgeaaxaﬂe%st h§ﬁ§0|fprote(1 nSesHfthg a

protein’ I’ n"one enb second protein 1s 10 Se ectedfromthe
group consi sthewics n@fu-zqq %a'lﬁéﬂarée@ls Ayan 50%GpsetedBd IPREFALILH  t hdD

preferred erdidi ERBbdikBRtSECORE PIYited proteiRt Uh8sCGa2tkhemical milijeu
containing less than 10% protein impurities, and in the
preferred embodiment, less than 1% protein impurities.

25

As used  herein, a protein which is a “functional
derivative” of the protein whose sequence is shown in Figure 4
is a protein which possesses structural (i.e., amino acid
sequence) and functional {i.e., selectively inhibits the

30 proliferation of androgen-independent prostate cancer cells)
similarity thereto. Structurally similar proteins include, by
way of example, proteins differing from the protein of Figure 4
by amino acid residue deletions, insertions, or conservative
substitutions which do not substantially diminish the protein’s

35 ability to selectively inhibit the proliferation of androgen-
independent prostate cancer cells. An example of a conservative
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As used herein, a reconbinant protein is a protein which is 15 obtai ned

t hrough the use of reconbi nant nucleic acid technol ogy. Such
reconbi nanvopg/ofzed n' s prinmary structure may be identical to PCTUSHAPI%f jts
naturally occurring counterpart, or may contain additional amno acid

resi dues. amdgdi eicddalsubsbsirdbésnnihy the subspibtubthon ¢6raekanpive nesidige
protein’s Mt ermiBah edREAR résidfel ermnal end. An isolated protein neans

any protein having a chemcal mlieu containing | ess than 50% protein
impurities. In one enbodi nent, the isolated protein has a chem cal
mlieu containing |l ess than 10%protei ninpurities, and in the

preferred enbodisnerded | Reseihan ah%‘parmmgerimddnémmnt"%prostate carser
used Rereidy; & Qrgtr%'s.ﬁlat\é.h'c%@xce'rs cean QHP&R 9:%' survﬂf‘é m‘té"e refbifhe

protei i whosSe sequence 1Ts sh oteln ich
possesses &k ivedt umlwc(ll eas anvhafacaue m s:éqwrmncaarmf andredensl As

(i.e., sel&ed inlehin, MYAtiFerhRgor® %Qhef ehat g%w% %&drc%qqnpbpqﬂ@slgsm

prostate cancer cells) . simlarity thereto. tructurally sim

protei ns iHRIWER qRfl dighpion.exdRS e, "SHrlGEiively f inikd tf'r odpAREIEN-
protein oflx’r‘dwrﬁie«ﬁt celly p&@lﬁ@e&@ﬁdcheﬁtbdﬂe del Q-feldues, thasedht vaBgo ea:e
conser, atlv substi.tution ic not ntial mSHS
prote| %€ aatﬂquotgfnt-&n §PEB?FWEI ychﬁi b?fofhg Jr‘?lfe g ofteAR&r 0goh-

| ndependerm.tmms;t atesd\xcamrgertneelﬂrs .vwrcex:amel @foﬁ{eaaacmtslér \paidmeferatlon by

7 dm Q’% é satura g condlt{.lonf and as e&%@h@gqéﬁlgl
am no aci st e ue

ution |s the subs utlon ucl ne resi
i sol euci nesiiAablife point in tlmeAsieuszxd Rerrgiurs aftemdmoddrl mpogesdentth

prostate C@i@&eins'i:ar&ehirdtsez%)pr Osﬁr@tﬁxé?%ﬁfﬁreﬁ@d oMM S nfeit , Sltrh‘é' Ve viler®
remain alive) as wel rlHProllferate in the absence of andro

ens. . AS
used herej Fate %I?‘T%F%fﬁrb drpERdaNe SRPdwWRT VL feRat198p disatiesdrced bir &lgh
cell divisiesast amcd)%"selxenbuuelxyedm:tut ‘thendifagenitro |ﬁa¢epebdeMemzel lcell

prollferat edu i N ro rate 1 of ge endent
cell prol |#’era bfengg gta;n Y\%t hofgs 5‘8:& r?gfa{]cﬂeﬂ n‘p f}(rj%%ra &'of
HeLa cel | panlté@#;ﬁy(nptmeasured using known methods, such as the labeled

thymidine incorporation method described hereinbelow.

20

Suitable conditions under which the first and second
proteins selectively inhibit the proliferation of androgen-
independent prostate cancer cells when contacted therewith means
physiclogical conditions, i.e. the chemical milieu surrounding

25 androgen-independent prostate cancer cells in situ which would
permit the binding of an androgen-independent prostate cancer
cell surface receptor to its corresponding naturally occurring
ligand. Such conditions can readily be duplicated in vitro
according to known methods.

30
This invention further provides a pharmaceutical
composition for treating a subject afflicted with androgen-
independent prostate cancer, comprising the first or second
protein and a pharmaceutically acceptable carrier (“first
35 pharmaceutical composition”).
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nore than 20% at saturating conditions and as neasured at a sui tabl e

point in tine 72 hours after initial contact with t he
protein). | n%¥ 41%8%%1‘ erred enbodinent, the in vitro 15 rate of*’eﬂf’bg%t/16191

andr ogen-i ndepengggmncelelsclahly era&;ggbéﬁlaedg%?l@ys Uare woBSL il o
w t hout reducing the 1n vitror eratlon by nore
than 10% TH&OsE Skl | 1pr shef et iapd inclades e&(shtl yaIERe RehsaiBytadi vy,
known net h0d3.01suchMa%ridﬁean@ﬂe&ﬁ)1y 0. 05 NbHb SEhd PEOpROEAET BR rmtslaocéalme
described h nbel QY- n ﬁ condi ti oni‘) under whi ch

first and s&Bigrons d'lydt e?‘h% sBP@H"FGEP%"Fﬁ +¥i ACCRBLAPIE fRERITT o‘FaY be
andr ogen$ aquendeperm:lernorp-rmimfs caotetionk) s summwmt ednd hemisibns .
means 3,%:3‘! i cal gcon | m ca rroundisn 5
androgen-in epe%&g%t plrjost ?gﬁcg c%?dscel I%&S’r?%g%tu /il ch %?F@Pene pgrlﬁﬁ%f’%“'
the bi ndi ng Reflvakhadenegeallyndépendesetabbet atidscasueh as celiveurdidce and
recept or tollr;ﬁcfeamssp%%a@ﬁaﬂatewt ész QR T 1229 eth hy1 9YEateSUCN Aquecus
conditions can readily be duplicated in vitro ordi ng to "known

met hods. 3@arriers lfm}% e WAFeRvi oﬁlcohwx%aqueqjmvﬁaégnoas' emulsmns

phar maceot i cal suspeﬁ@'ﬂb@fsl t l:.Qﬂ:ﬁxiHlntgl’ A1iHe At YuEGerdd Inddi@d Wraenteral
andr ogen- B (Ie endeng grost e _cang conprising the first or second
protein and *4“*fRar PREEREF cai9 unthESPéb‘FlE 5(9&1‘%?"@“ (Ripgef’ a5 dextrose,
phar rraceutlcmxtcmspoa'rtd oadflium chloride, lactated Ringer’s or fixe8 oils.
WO 98/ 11224 . . 7/1619

Phar maceut i CIW ri“’&é‘@é‘ﬁt agfrél%Jé??l érnflélrdee \A/gwlﬁnomdcgég§gle?ﬁ rePlI?n]J“sggrlsr‘i
the art and 9lfcitd@dytieut zamlemgishens t esiatp, as 0hO4e(. bhsadd pnef &ialgeyr’s
0. 05M phesphad,@ rBukf erafi Ln8% gkl ne. Pre%eﬁf%f\)e%naéﬂé’ oBHER additives may

pharmaceutically acceptable carriers ma agueous or non-aqueou
sol uti ons, @iSFens?Bns PrEFEEnul sFOFR. as, ExEm| esxapple, norﬁlbﬂ'qll‘é&}‘@blalsr

solvents  aimtioxRt@RpYlssNehedlateal, agentBO! YERY| g88e8! ¥£Q! tn¥epstabl e oils
such as olive oil, and injectable organic esters such as ethyl

ol eate. Aqueous carriers include water, alcoholic/aqueous sol utions,
emul sions 10 or #gspeesd omsreimc| Ushiripesh? | meansdabyf beded lnedi aartificially

Parentenal modi¥eliC! £8ikRE! %aﬁﬂ@.‘ Ug‘fcge +f@p:‘§9& ugy Onsxezg:ggﬁfnc? prostate

dext rose, dextrose and_sodi um chl ori act ated

oils. | FAR5EEnous Akt B eaihie| BRdifiigdd animabs riiafludgl eBRshete not
limited to, mice, rats, dogs, guinea pigs, ferrets, rabbits, and
primates. In one embodiment, the artificially modified animal
is a mouse suffering from induced prostate cancer. Examples of

25 such animals are known in the art (N.M. Greenberg, et al.,
P.N.A.S. U.S.A., 92:3439-3443 (1985); T.C. Thompson, et al.,
Cancer 71: 1165-1171 (1993)). 1In the preferred embodiment, the
subject is a human.

30 This invention further provides a method of treating a
subject afflicted with androgen-independent prostate cancer
which comprises administering to the subject a therapeutically
effective dose of the first pharmaceutical composition.

35 As used herein, administering may be effected or performed
using any of the various methods known to those skilled in the
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el ectrol yte repl enishers such as those based on Ringer's 15 dextrose, and

the Iike. Preservatives and other additives may al so resent,
such as, WOOB/1idanple, antinicrobial s, anti oxi dant s, PGW Sa?"ifh‘ﬁl
agents, inert gases and the |iKke. As used herein, "subject" neans

any ani malarar. ahel fadmialilsye2@noodialyi edbndrisel adasmabbee@ﬁnde\iat@pi:ago@s1y,
sustainin ca r 1y nmodified animals include,
qth Qﬁﬁ.@;:ﬁl?eéy Qﬁ& subcug%ﬁécg%scif

but are no gui nea pigs, ferrets,

rabbits, and pri mat es. In one enbodi nent, the artificially nodified
ani nal i's a nMousfeffduiidag iy om éﬂfﬂé@@pbdorosaa&é cager . t@armkfésef
25 such animals are _known i.n the art N.M Geenberg,

P.N. A 3 BharRaceysisado compesitden) 15 & dPHSr’r‘;fS}{ﬁfl"e’te%ﬂ to seleahyésln

1165- 1171 iph9®3)X) . tHen tﬂswomﬁéﬁtrmh enppdi Eﬁakog&helndepsumz@@t pfostate
hunman. [ i nvention grthe

30 Thi rovi des of treat| g
a SLﬂnﬁﬁﬁF%ﬁflﬁeéﬁgd &t h28nd PSS ﬁCtﬁaengBéﬁFtprostgFe ggﬁc refergpad.
conpri ses exdhoidiimends; i ridpet C sy exf an t hEf hpeted calibject weiiecbmyexdese
of the fir phavEgg eyt i gal gg_rg)ﬂsé | ﬂ%{
adm ni stera?'{rl\nd' an B ff%cte or e#f%?ne&hg?apﬁgthéglki CLT e \r‘}'aerl 88335
met hod9 kiRFRT t 8 t%&bo%quﬁ ealmﬁ the The dose and time period can be

9 determined throughBSEhd4HE %Egdé RU'—E BP) one embodlm\é\Qt98/ the24
PCT/ US97/ 16191 adm ni stering nErlse n1n|ster|ng
0

i ntraveno ﬁfape“tlFﬁﬁﬁgnﬁ§%&F§FV§ dasg %ﬁbEEPQnQ spg/kg to 1 mg/kg, and
t her apeut iical tlye peé ferted cembs@sent Pf thet BRerapbfitichlppaetBeeviv€abose

conp05|t|qg|f% ? ipf%lﬁgggtﬁéz%selectlvely inhibit the

proliferationo epe g- prostate cancer cells- in an
af f1i dfed subject. In the preferred enbodi nent, the treatnent of an

afflicted subj egf; M b hvEREPSAS urther provides a nucleic acid molecule
consisting essentially of a nucleic acid sequence encoding the
amino acid sequence of Figure 4 or functional derivative
thereof.
20
In one embediment, the nucleic acid molecule is an RNA
molecule. 1In another embodiment, the nucleic acid molecule is a
DNA molecule (e.g. cDNA or genomic DNA). The DNA molecule may
comprise the nucleotide sequence shown in Figure 1.
25
In an additional embodiment, the nucleic acid molecule is
an expression vector. Numerous expression vectors may be
employed. Such vectors, including plasmid vectors, cosmid
vectors, bacteriophage vectors and other viruses, are well known
30 in the art. For example, one class of vectors utilizes DNA
elements which are derived from animal viruses such as bovine
papillioma wvirus, polyoma virus, adenovirus, vaccinia virus,
baculovirus, retroviruses (RSV, MMTV or MoMLV), Semliki Forest
virus or SV40 virus. In the preferred embodiment, the vecteor is
3§ pCI. Additionally, host cells, regulatory elements, and
transfection methods suitable for use in connection with this
invention are well known in the art.

10
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admnistering a plurality of therapeutically effective doses 10 over
period of tine. The dose and tinme period can be
therapeufl ggﬂ%wx

t hrough knoWiO 9%8@1R4ds. In one. enbodinent, the

effective dose is fromO0.1 ug/kg to 1 ng/kg, and in the preferred

enbodi nent, the therapeutically effective dose is from1l ug/kg to 100

ug/ kg. 15 'Bhl§ fuReRRl Ofbddiiei!, PERYI GRT1eA 1UEELHC moAkicdle is a

nol écul e con3|st| entjially of .a nucleic acid sequence encodi n

amino aci d seffifehitfe stélﬁ' é91’:0 S¢ uhBt SRS t&’é‘a\?é(t f}% Qr?ﬁ%’f%%fa gBLJeCt

I n one enbodiy®erlticteke mitdhei carainmbemelmdabenuanan Biastatennkencke. I n Gene

anot her i.nment the cl ei o I

cDNA or gﬁo% cltg’g m)l ec # déf;c‘g%‘}n%Dg@ﬂgemngggegf'ligeqnom

sequence shovwnutheFugme 1Sueh dellvery nethedsdincivdal bubodreener fhaited

nucl ei ¢ aC|d | e a [ expr { O
€% ﬁé'ifvérg iaf aaeg %€§§ fd \e%‘i&%'iuc dl'\l‘HH-’s’ _%%’ #efl 03s

vectors vectors, I nclu

vectors, cos‘fﬁ% nake\Sdec baéﬂé#Fé%%ka»vecﬂﬁs gt er"%tﬂﬁesmaé{rebe
vvlel | known 30.xhﬂﬂ:dchﬂ:eilﬂnaf@f s@i@ﬁﬁh@l c¥lascl @gs vaJoVECéb o s ﬁarkpﬁeﬁamlood
e enents ich are derive Vi rus as_bovi ne

vi rus, yorﬁP’Wrﬂfgeazfdeﬁ éggvg&c'f’m'a Vﬁiﬁ are phen 59?’P5§°Bug3d Into
retrovi ruses {RSY £ £ VMEYear d\ﬂi\jle\ét Semieltlhdeorﬁsf suchvi exIS vavoSVet vadsIS are
In the preferyred enboq: nment_.. the vector is 35 pd. Additional ly, host

cells, regul’%ﬂoo'?ri/ i gr?er?tr,t and transfection nethods suitable for
use in connection vmth this i nvention are well known in the art.

10 WO 98/%2324 lnventlon zr'T%hedr PIOVJ.dES a, pharmaceutical
PCT/ US97/ 16191 In a further e nmen t he nucleic acid nol ecul e

is a VectAMRIF iR £8F uSESRRIR@NE t ISMPIBFT oRLEL&GFRHg Al Shibjasidrogen-

afflicted WImeﬁé}w&gﬁmﬂdﬁmdﬁmemrmﬁsm@nm@ inst@ane Mudlikacapyeid
vectors, and rre ogls c{illver sane are the art

Such del i ver Y& B e aF by A5 sy ahARE R ca Ly
adenovi rus anmlcceptarﬂa: daqm&ane(s,semnwebhaamaceutwcal nokpdsiONn”) .
Additionally, the instant vectors nay be I ntroduced into suitable
cells ex vivo (e.g. peripheral blood 10 nononucl ear cells (PBWNC sé), whi ch
are then %%i nt r odutEes | Ah¥entiopgn E4Fthet eproyphest .2 maRNRsHs off okreakinex 2

vivo nmethods @eject afflicted with androgen-independent prostate cancer
which comprises administering to the subject a therapeutically
effective dose of the second pharmaceutical composition.

25 A therapeutically effective dose of the second
pharmaceutical composition is a dose effective to cause cells in
the subject to produce and secrete the protein encoded by the
nucleic acid molecule therein, which protein in turn selectively
inhibits the proliferation of androgen-independent prostate

30 cancer cells in the subject. In one embodiment, the treatment
of an afflicted subject will comprise administering a plurality
of therapeutically effective doses over a period of time. The
dose and time period can be determined through known methods.
In one embodiment, the therapeutically effective dose of the

35 second pharmaceutical composition is from 10' to 10 DNA
molecules per subject, and in the preferred embodiment is from
10° to 10'° DNA molecules per subject.

11
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known in the art. Thi s I nvention further provi des a
phar maceuti cal 15 conposition for treating a subject afflicted with
androgen- WO9S%/H@¥bendent prostate cancer, conprising the i nGHUSH{161% ¢

acid nol ecul e suitable for use in gene therapy and a pharmaceutically
acceptabl e carrier ("second pharnmaceutical conposition"). 20 Thi s
I nvention further provides a nethod of treating a subj ect

afflicted with @hdsodaMenhdependent provstatse acanmepositioshich watped sesich
adm ni st erisedet@ivBeySuUR] ££4 addSARRUHEdldnbent SEbEEhHIELE gﬁﬁgei’f Ldf1s
25 A therapeutically

second phar g‘aceut I cal conposition. J Ut i
effective "PEBs&OntGcted hEherawiihg underppahikakle | capdébipas; t iang jwhich
dose effectomprisesausRecetfifsi N or ddtbrdibjRelteia PaadUCa ardx$8CI RS fetPe

protein en . ucl ei c acid nolecule therein, which protein in
turn selec??ggg?9¥ LE’%’ﬁ‘l‘?%iFl%eﬁi'«:ef:’proliferation of androgen-i ndependent

prostate 30 <cancer cells in the subject. In one enbodi nent, the treatnent
of an afflicted subject will conprise adm nistering a plurality of
t her apeuti cal | yTBRf e Wobetyowary abperd ogrofeinaeecus Thexin. dode asme

time periodmbafike t @p1E I %Em&t d n dj ,
t he th?{)apeut i C;I ) nggf ?eg :B\%L_%é(}g%%&{@he 3 seggngeéﬁgﬁﬁgceﬁaﬁcg{%o J;PS,’}[B
conpositi of°PELFFSHF10PEr r FIESRA0[ ERERRBRA toxipp| cdiPhShpBiasubpeir, amed

in the preksebnedtenbad feagmeatsr @Wereos]0[ eme ﬂ&‘@[ﬁfdt%)@%ﬁé‘d"@é a
per subj ect 11 98/ 11224

PCT/ US97/ 1§#g4onuclide.  Iphafothednqmhecimes tr dheddoxd  RPIRHY i h af a-
matter whigh g- I i vel v. Ki ndyr ogen-i ndepgndent  _prostate cancey.

cells \{\/Qerg3 (;on?z}l:g% d &lelr%{véc{%%nd{e?gg‘ﬂﬂ%%ﬂ egh‘gn&lotti gl Wi ch &
conprises thé. 1%t ¥Bisecotrthmds efor aoplepab bx| £ bk ity toxDpemabéyies to

af fixedst h@t8k@ins are well TREoWQXIS £Rheiy, MY be a proteinaceous —toxin.
I n one enbodi ment, the proteinaceous toxin is selected fromthe group

This invention also provides a pharmaceutical composition
for treating a subject afflicted with androgen-independent
prostate cancer, comprising the instant composition of matter

20 and a pharmaceutically acceptable carrier {the “third
pharmaceutical composition”).

This invention further provides a method of treating a

subject afflicted with androgen-independent prostate cancer

25 which comprises administering to the subject a therapeutically
effective dose of the third pharmaceutical composition.

As used herein, to “selectively kill” androgen-independent

cells means to kill at least 50% of androgen-independent cells

30 in vitro without killing more than 20% of Hela cells in vitro
under saturating conditions as measured at a suitable point in
time (e.g. 72 hours after initial contact with the instant
composition). In the preferred embodiment, the instant
composition kills at least 90% of androgen-independent cells in

35 wvitro without killing more than 10% of Hela cells in vitro. Cell

12
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10 consisting of ricin, tetanus toxin, diphtheria toxin, and
subunits and fragnents thereof The toxic noiety may al so b

radi onucl i g¥0 %/ glFlz"anot her enbodi nent, the toxic noiety is an [cf’rm§97116191

or [err]-em,tt] gradlon e includi but not limted to

Cert i1 [ or PEAER el f HPRAY LB T T A une T i VRS i BidiAg Fom
prot ei ns arexswpleknown Trypdre Blvte exclusion adlsay.i nvention al so provi des
a pharmaceutical conposition for treating a subject afflicted with

andr ogen- i ndependent prostate_cancer, conprising the instant

conposi tion of nattef EGaP&H&lcalltharerﬁé@é‘GtW@al | yloseacceptabl &becar rihskrd

(the  "ghi ﬁﬂama@@@ti@&?ubbﬁébsﬁﬁmshkl " dose sufflc:.eﬁﬁl &d né!é*I'éd;@I\rely
further prOééges a_ nmethod,of treating subj ect aff dw

andr ogen- i n§&pnBBAFOBEBS{ REEPRAARRT E?s%?%hcéﬁﬁﬁﬂ §&8 éd |a§t eﬁﬂg"‘"t'éf-d

t_Ee subj ect sabjéet apeutincathy preﬁ‘zfz@al mbdameﬁt t hehe hltmliatment Olf< Ialm
armaceut i si ein sel ecti v i

P . éf% 1£00P schjecltl Swlll c{mé:ri%l Iel 3?111?%%@%3%{31%01@ prlurgﬂty of

andr ogen- i ndependen neans
andr ogen- i ntikpeapentically ebfedtive tdases tdwan Kipdding roff ¢ imtean 216 cdose

HeLa celds hAdVEihe perlHHd?: nsﬁteurd%tt'e'}ﬁlﬁggt iR 2 kndeaS Wetthdds .2 I% one

suitable point in ti (e.g hours after i1 ni'tial contact vmth
i nst ant e%%b‘é?’t’?onﬁhe therepepicykler @fiertisthoinsreks fromel.} mabka

conposi ti oneki b igPkg) eagl QQWQHEFEBQEQBEQd'QHBE§EH§HEC;@ﬁésthér§§euiiéélly
r

w t hout Kkilli re than 109 La cells in.wvitro
12 &%g?fg?‘i‘i se is from 1 ug/kg to 100 ug/kg.

PCT/ US97/ 16191 death can readily be measur ed usi ng known net hods
i ncl ud| ng, for a . yapan I S A
Th?%(f ’IE[L, ’nt‘i@g Ull& b? %%t%)é% L{?xhé)en:dsaqioo%yha}[ rmrcegﬁtrleggle to

therapeutical ly
conposi ti onths ’éxaegemsm:ﬁilcilvenm&g wbliebt |fwéllyw, bhait| |those skilled in the

andr ogen- i ndgpengeni p£e§a§§§ Caa§€éc£§éés tfz@n @ﬁé'lgsééhflcSUQk£8£lmené§
the preferred enbodi ment reatnent o
detailed are only illustrative of the invention as described

more fully in the claims which follow thereafter.
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afflicted subject will conprise admnistering a plurality of
therapeutically effective doses over a period of tinme. The dose 10 and
time peri ow@asilides det er mi ned t hrough known nethods. In one PCT/R$IGE1%ent ,

the therapeutically effective dose is fromO0.1 ug/kg to 1 ng/kg, and in
the preferred enbodi nent, the therapeutically effective dose is froml
ug/ kg to 1EXpeamieptal Details This invention will be better understood by
reference to the Experinental Details which follow, but those skilled
in the art will readily appreciate that the specific experinents

det ai | ed fatepilals |ang Meshiods of the invention as described more fully
in thesclains which follow thereafter.

13 WD 98/ 11224

PCT/ US97/ 16191 rIFN-y was purchased from Boehringer and Mannheim (> 2 x 10’
units/mg) . Expression vectors pCI, pcDNA3, and pSV2-dhfr were
obtained from Promega, Invitrogen, and the American Type Culture
Collection (ATCC), respectively. Cell culture media were

10 obtained from GIBCO and BioWhittaker, and fetal bovine serum was
obtained from Hyclone. Recombinant human TGF-beta was from R&D
Systems. [3H]thymidine was from DuPont NEN. S100 SartoBind cation
membrane adsorber was from Sartorius. Chromatography columns and

resins were from Pharmcia. Chemicals were from Fish and Sigma.
15

Cell lines and cell culture

All the cell lines were obtained from the ATCC. Hela cells
were maintained in MEM medium supplemented with 5% FBS, PC-3 and
LNCaP cells in RPMI-1640 supplemented with 5% FBS, DU145 in EMEM

20 supplemented with 10% FBS, HEL cells in RPMI supplemented with
108 FBS, HepGZ2 cells in MEM supplemented with 10% FBS and 1x
non-essential amino acids, and BHK cells in DMEM supplemented
with 5% FBS. Antibiotics {final concentration 50 ug/ml
penicillin and 50 ug/ml streptomycin) were added to the culture

25 media for all the cell lines.

Construction and screening of a subtractive cDNA library
Hela cells (ATCC CCL185) were grown in Dulbecco’s modified
Eagle’s medium (DMEM; GibcoBRL) supplemented with 10% fetal calf

30 serum, 2 mM glutamine, 50 u/ml penicillin and 50 pg/ml
streptomycin. Hela cells were treated with recombinant human
interferon-y (IFN-y) (Boehringer Mannheim) for 48 hours at a
concentration of 2500 units/ml. Total RNA (RNAzol; Tell-Test)
and poly (A)-selected RNA (FastTrack; Invitrogen) were isolated

35 from mock and IFN-y-treated HeLa cells following manufacturer’s
protocols.

14
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Experinental Details Materials and Methods 5 rl FN-y was
purchased from nﬁ ger and Mannheim (> 2 x 10[err] units/ 2116191
Expr essi on ve&cggsé H] pcDNA3, and pSV2-dhfr were obt ai ned P%’l‘mm §

Pronega, | nvi trog%g and the American Type Culture Col | ecti on ATCO)
respectively. $7  COtehrectiemRly 101 1BBREY ne FMSHAYS rancEBNA’ 5

Bi oWii tt aker, spithé€i Add bomdmez Sggdine Megoly ORI aRRRIrE6ANMENELBBEd and IFN-y-
Recoftbi nant human TGF-beta was from R&D Systens. [[err]H thym di ne was

from DuPont NERE2EBPHoHELA t onl kel £48  bour tﬁéﬁ?ﬂ’-%@ adere hdiromsionakdy cloned
Sartorius. Chi@@@lﬂbéaphﬁsﬁﬂhbﬁﬁszﬁdef 0F¥EME§éMﬂéh&r§TUf5E!@@|@PharmaCLa),

ST e ol FodbR el B o sb Rt iPe vk TRe bR R ol Rore pbttlficaluy,

mai nt ai ned i ns&ES\v¢ netifamd soBNAeramat eantd s énS80 EBSA RGrixlexks, hibEbdPioeticn,

in RPM - 1640 s ' 4 '

100 FBS, HEL i ‘F\’)FV%%JS pebsciundd tooid %@é%%bfgbggg%gﬁ A/ keen
MEM suppl enerf®¥RF 4 hoY0byRBSXsABatite codynneasentiCH mmw@@n aftdlBt%d
cells in DNE%?“QQBEHEBE?Ge 1ib¥hEd c@x@stggétbo }ng' Ol er¥ ormleld %cordlng to

concentr enicillin an strept onyci wer e

added toai e %’L‘ﬁ‘f’hré‘%zt?}m%dl SGr &Y- tRd.cell INHE§°S°1H h&t 142 30AP26,

and screeni ng12%4 K. SUtItHe’JICPG:Hl-@arEﬁ\iAleéd”QﬁMtracted cDNgkad Galdes éfiré&mnany
CCL185) were g {&wdln Dul heqen dified Eagle s medi um ( DVEM
p

G bcoBRL) sup T

enent ed- Wi UA)(f BHmAGCHY) - serum 2 M gl utanine,

50 u/m penicillin and 50 [err]g/m streptorryci n. HelLa cells

were treated with fgc nt i.nte o] (4 [ )
(Boehrlnger Nhnnhegi&% g%% t n@ﬁbtracteﬁ ééﬁ%ogc%%tr i(ﬁﬁ@# %@8% s from
units/m .13 ToRks r(aRI\dAz‘t!#fe Télamdve@w) plck@md apgl ys'gm)exsceetcéctwdeRNﬁelow)
(FastTrack; |oudde OgRBSIEr Qaksol ahed a3  FoGH Mork i<l Fhpker Mlob6 caliéh: s

HeLa cells foI I OWI neq manuf acturer's pr ot ocol s.
14 d) and therefore considered as a c¢cDNA to be putatively

differentially regulated by IFN-y.

20 Cloning, DNA sequencing, and Computer Analysis

All sequencing was done on the Applied Biosystems 373 or

377 DNA sequencer in a single pass using T7 primer according to

the manufacturer’s protocol. Vector seguences were removed
before analysis using the Segquencer program {(Gene Codes

25 Corporation). Inserts greater than 20 bp were compared via Blast
(Altschul et. al, J. Mol. Biol., 215:40, 193%0) to GenBank
(version 92) for gene identification and were compared with each
other via FastA (Pearson & Lipman, PNAS, 85:2444, 1988) to
calculate the frequency of cDNA appearance in the subtracted

30 cDNA library. Sequences containing Alu elements were excluded
from the analysis. Blast analysis of 2H (clone #15558)

indicated a significant homology to several members of the TGF-§
superfamily. Clone #15558 was not full-length (i.e., it did not
contain the entire coding region) and thus anchor PCR (Frohman
35 et. al, PNAS 85:8998-9002; 1988) was implemented using 2 ug of
poly (A) RNA (extracted from Hela cells treated for 48 hours

with IFN-y) as a source for cDNA template synthesis. Two

15
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For unidirectional cDNA library construction, cDNA' s

synt hesi ze§OB@1A22 [err]gs of poly (A) RNA from untreated an’EFVFIF\?’Fﬁ”
treated HeLa cells (48 hour treatnent) were directionally cloned into
t he pl afsmi:ih'iie@GESHEﬂxzf éi?tnaegayc_:ﬁrw MJ@D%p(ﬂt&maaha]Z th|5| subsequent
respective ‘s ubtract yhridi zatiaon ec Ly,

sense-str RNA" an%‘['rggcgngé'1 ¢ DNATS s x~fﬁ%esesm‘z‘hy‘%p i lfa?r ons frame was
separ at i orfeainds iwighe-astgoriecb dDNAES e aioubf etlsis ADedindhARNYg a full-
hybrids by hoxYapat hha pebHMpeRdhEER anplification fol |l owed by

subtractive Iibrary construction were perforned according to 10 known

methodd (Usui et. al, J. Neurosci. 14(8) : 4915- 4926, 1994). The
PCR- anpl i fijcdreiet rgqgttegl_ng@yglg wer e di rect ionally cloned into pT7T3D
(Phar maci &y~ 0 screen the subtracted cDNA |ibrary, 1000 cDNA' s

from15 this IFOBraHJ‘gAV\bﬂ-QtFan(?orﬂq/ pfclR&iYanéF\)seq-Uén(,eé@ra(Qt@é bt aam) Hela

Cl one #155 k und

anal yzed) aérzﬁst h(% r‘“g)cc}:(o\r%,g?l&é?gda g IgeEﬁl\ﬁ\efJos r?ﬁﬁea i""v‘e’i*‘y%‘* for 48
di fferent |rad\iz;s)regqﬂm ed.dadeld-Ngear r Lane 2@ndC subsgqubhAlyequesolvwgd abg
Conputg | _s nci do e,on,t

Bi osyst em%lg%ﬁ ?moresg.?? BﬁIA sexlegrl%cer %gﬁ%gzél ngre g%lsts?blé%[r}éi df)ari qet-
accordi ng txensfenred wanaf aettragelsdulmset oseshbranajecend hatpidiced teere
renoved ey PRfQiRerANBbYShBe1bd B chile p§segen06fn BER9k3RL, (HaRe 32p-

Codes 25 Corporatron) Inserts reater than 20 bp were conmpared via Bl ast

(Altschul ¥RPEXRD PTORSA . Bl hYPristized 1890) 3 o "BABanklssue( v BNSi 0R195)

for gene ipterﬁnﬁedratlon and wer e conpared with each ot her via FastA
(Pears@n & Li pman, PNAS, 85:2444, 1988) to cal cul ate the frequency of
cDNA appearance in the subtracted 30 cDNA library. Sequences cont ai ni ng
Alu el enerExpressieaxdd@Er-2H from the anal ysi s. Bl ast analysis of

2H Lolone FI50) eo e 0hgRh odod15h0Ud | €Al NONR OBY: | S.BEXERL sno

menbers of the TG--[err super y. Clone was not ength
(i.e., it ©Rel BEPRI sSigpntcdi rmamealdmr reXRERE HPT eYRO¥OT aR8lt HESOBAEALr YPCR

(Frohman é&ieﬁte a|th§m&@s&ﬁ%&‘ 99@35m1888bc!va§m kit QchsJSIang Kdzak
[err] ‘}/ gue %et gtegl lrlnHeaceIIfs g}reate rmﬁ8 h(a.r
Lot B saps ey, (St Piheg Eedy SIbEEREE ot thiRt el T

15

ATG. DNA transfections were carried out by a modlfled calcium
phosphate precipitation procedure (Graham and van der Eb,
Virology 52:456 (1873)). For methotrexate (MTX) resistance,
plasmid pSV2-dhfr (ATCC No. 37146; S. Subramani, et al., Mol. &
25 Cell. Biol., Sept. 1981, pg. 854-864)) or pZem22% (European
Patent Appl. No. 0O 319 944 A2, filed July 12, 1988) was co-
transfected with pCI-2H at a 1 to 4 ratio, and for G418
resistance, plasmid pcDNA3 (Invitrogen, #V790-20) was co-
transfected with pCI-2H at a 1 to 4 ratio. Twenty-four hours
30 after transfection, MTX (final concentration 1 uM) or G418
{final active concentration 1 mg/ml) was added to the culture
media. Resistant colonies were randomly selected 10 days later.
Serum-free condition culture media and «cell lysates from
selected clones were collected and subjected to Western blot
35 analysis for expression and secretion of rGF-2H. Producing cell
lines were established and maintained in 1 uM MTX or 1 mg/ml
G418. Some of the MTX-resistant cell lines were subjected to 20

16

SUBSTITUTE SHEET (RULE 25)



WO 98/ 11224 PCT/ US97/ 16191

i ndependent gpgbgi1R¥R s were conpl eted and the subsequent CERYUSS M 21
cl oned and sequenced. An open readi ng frane was found with a stop

codon upstregpy Lhig A f cl ad e
obtained. 5 !\%rthetrson g?:l:ﬂ%l- ngig"f@ the trli—ms(%g%kgg é 41 ggfg I?ug st
poly (A). RNAESAYHEMTRICIPRM H‘eeaated vap| @Wtﬁéc@%ﬁl?—cﬂﬂ 47 HéE‘é used
cell's treatedegy thhd BY¥Yddc@iohB of rgurg). were | oaded per | ane and
subsequently resolved by 10 electrophoresis on a 1.2% agarose, 1.2 M

f or mal dehyde gel, transferred to a nitrocellul ose nenbrane, and

hybri di zed tcpu?nflca‘uﬂdn lcein Gielzomiinp Rt Haeuhed 2F-2BHNA probe.

addition, this | a be brrdi zed n sue

RNA bl ot (a E)ﬁ#ere‘]é%ffrﬁ QS@%F’E‘%’E. R bk o7 ik wépgntﬁ_? was
codi ng regi orcqifle_@‘—ezi-l aDilAPwes edslec| ivteidbitins were hedBedRlatsi theoffollowing
mammel | an ex et ‘E}x&r FiC'mf('%@fegai) d/m1 1 &l u?t"ike tzh%(?eﬁirﬂr Sedstatin,

pl asm d pCl-2H, whi ch as a Koz consensus nce i mre
upstream of theWdfmli aPFeRindlonand AT ERRA¢ r%ﬁ‘é?éc??@ﬁﬂﬁi@gétb‘aﬁir pbd 9000

out by a godi r { rocedur ( ham

van der %D Jﬂnﬁ%}tfa?g;w%f g@%%ﬂo leeg‘l‘q%loraér%tqho oA eﬁ"ﬁ\/%g13 ma%ant
resi st ance was paasdi fipbVRidhf radehiCC MNoid 31046, 5. £SWHI agBAcenetatlion) at
Mol . & 25 Oelcj Bi ol . Sept. 1981, pg. 854-864)) or pZenk29
(European 4 Sao¥@rhAGRt. No. 0 319 944 A2, filed July 12, 1988) was co-
transfected wth pC-2H at a 1 to 4ratio, and for 418

resi stance, plasmd pcDNA3 (Invitrogen, #V790-20) was co-

transfected wth pRbe 2HuRerRatansd 43mt ithernmwdatgedownttours 3910Qf tSertoBind
transf ectyison, catMlgh ﬁ\EhB%laneCOQEEE‘{'IS@%'O(Sazjt%s,orﬁsgéﬁ) préjé%ﬁllbrated

active concentration was added to ture esi st ant
col oni es wer &@¥Zhdém MeF@El‘E’B RERAE 4eat EF 5.1 SREERPFr de ‘coRdPt fSAPrane
cul ture nedi aduutiesd Iwdy sedstsed roith suseéecAedomILeaea wer sugdkkest &@dtandoo

subj ected to bl al ysi expr SSIOﬂ nd secr n_ of
rG--2H. Pr odl%\fng;%gﬂ ¥ ?Hnggsweeflé&es abr |“§h a’h‘ﬁ B alaﬁgérgﬁr wﬁﬁ‘ 25
MIX or 1 ngy/ MM sodpigphssrbabf PHe IVMPX-cwsiairdmg cEl0 1M n¥eChepmad protease
subj ectedot 0 Zthibitors (1 mM PMSF, 1 ug/ml leupe;:;t:inl,6 2 ug/ml pepstatin, 1

ug/ml aprotinin, and 1 mM EDTA).

After the addition of saturated (NH4)2S04 to a £final
concentration of 1 M, the pool was applied to an 8 ml Butyl

25 Sepharose column pre-equilibrated with 25 mM NaPOo4, pH 7.0
containing 1 M NaCl and 1 M (NH4)2S504. The column was then
washed with the same buffer and eluted with a linear 1-0 M
gradient of both NaCl and (NH4)2S04 in 25 mM NaPO4, pH 7.0.

Fractions containing rGF-2H were pooled and concentrated using
30 Centriprep-10 {Millipore).

The concentrated pool was applied to a Superdex-75 FPLC
column (Pharmacia). The column was equilibrated and eluted with

20 mM Tris-HCl, pK 7.0, 100 mM KCl.
35
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MIX to further anplify the transfected genes. The hi ghest roduci n
cl one i sol WOA8MER4desi gnat ed BHK-GF-2H #17 and used for PREVBYHEELL i on
of rGF-2H. 5 Purification of Reconbi nant Mature G- 2H

Serum free cond@hei §pachioihsinronfaiomnBHIGISZR Wedd 7Tapplaied to wlv)eratced:md
protease i pbipi Tc%rlﬁm‘vef(@oa%e)éa%ﬂ:’ﬂs GoLLowyng ¥ 25PNGHN L iﬂ’t%ate

PMSF, 1 ug/ | eu epstatin, g/ m aprotinin, v
EDTA. Afte?gkenf?t?‘f%b'at Ponaag gb%g SeAvep af 4(5(93#‘6%*20% ﬁeaésln@dréhntﬂe

cel | debri sntfmaosua)eéﬂﬁd:aat:ld in waseachgif Isedehtchsac.%tsl Ccc;%ad%e@o?f N1
final cg)ncgng:rrgtﬁ%t%o ! % ] C overni super nat ant
was then | da 2525160 nAFaEeRL 'f’tJ}rF)nentSt‘éné“’&HE‘BrB'érs eluted
(Sartoriuswi¥8108X)10% etequddt bridimer gradiéng5 oV wediviemephesphed £-ditdh 4 O
(Buffer A) ; r of er _was, wa h Buffer A followed by
Buf fer A wc?ﬁggéggﬂa a’Sr‘r\%fei‘\l<31Cch’E)""da%rGFWEfilawajsy S’tﬁeg’dz?‘ﬁ orh® hEX¥BSSFanthd Te~
adsor ber wstibpahded :.m\/lz‘EOCHMrTNEhosphaﬁe M 4y conbaeai BE 290 °aM;Nally and
pr ot ease 20 | nh| bitors (1 mMPMSF, 1 ug/m |eupeptin, 2 ug/nm pepstatin,

1 ug/ nPAFP8Esni n, and 1 nM EDTA). After the addition of

sat ur ated (NH[err])[err]SCIerr] to a final concentration of 1 M the
pool was a 85. goho a g But 5, .Sepharose col utm pre-equilibrated wth
25 mM NaP g1 MNad and 1 M (NH4)2SO err]. The

col urm was thenPeptldasthKTsEHH.mchf er g etpdhaindi t foa i-églf‘cﬁ_l{es
1-0 M di-gnt,4qf _ko d NH[err err rr]_in 2
NaPQ err], 953 5% 2731 o ér al(?lﬁlggng?c Bt ar At né&ﬁg %H‘%\g ‘l Jr%% thdkeyhole

concentr at éélmagt:ngeggcmmm peeplsdfied I im pbreynd’ s adjuvant,Thmd injected

concents at @dt BOOk aM@st APPIrhad %Qb@x@“ 4L 55’16? nM:.I:rtfngﬁ#m aSEEﬁ%E‘HCt'{i%O

The col unnp\é/g§lggugl i brat ed and el ute vm t h
mM KO . 35

Gel Electrophoresis and Western Blot Analysis

SDS-polyacrylamide gel electrophoresis was performed
20 according to Laemmli, U.K. Nature, 227:680 (1970), and the gels
were stained by either silver stain or Coomassie Brilliant Blue
R-250. Western transfers were carried out as described (Towbin
et al., PNAS, 76, 4350 (1979)). Immunostaining was performed
using rabbit antibody against GF-2H peptide and horseradish

25 peroxidase-conjugated anti-rabbit antibody (Bio-Rad).

N-Terminal Amino Acid and Mass Spectrometry Analysis

N-terminal sequence analysis was performed using an Applied

Biosystems 470A protein sequencer equipped with an on-line

30 phenylthiohydantoin analyzer (model 120A). Mass spectrometry

analysis was performed using matrix-assisted laser desorption

ionization mass spectrometry (MALDI-MS) on a Vestec 2000 MALDI-
TOF-MS with a Lumonics NAG laser tuned at 355nm.

35 Cell Proliferation Assay

Cells were seeded onto 96-well flat-bottom plates in 100 ul
of corresponding complete culture at a density of 5,000 to
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PCT/ US97/ 16191 The fractions containing rG-2H were apptiRided/fs161
Vydac C18 WRPEIEA um (10-um particle size, 4.6 X 250 mm) quél: /i%%r at ed

in 90% sol vent A and 10% sol vent B (solvent A contained 0.1%
trifluoroacet i@, 88Pd ded hsdwed Land ey efic b akirt opposeiicht 68Xl 3%, 5% coz,
trifluoroacetic,acid in_gcetonitrile The. col el ut ed i a ¢
to 90% | i near cﬁ}gﬂf-gnt T8 Sol V%ﬁ% B?gﬁgf%%??ongw V\gg%t a‘?%i'ncéfpu;ge%g:- ’Q%(Qﬁm
wer e | yophili sepgpiemdnpads«vidhd gidher 1% sggpeifdelBEn 23 teiinNaR( an r fndpeated

7.0 and store - : L Calen Ly ts cly ;

Ant i body to GggganZQLEEBL ngf?ggﬁl\/l—oma ?Z?%%Eﬁpo’?f/égﬁcfuﬁg%gs%gﬁg%’ﬁé“t’% at
residues 5 3%3cio0537Tmf poe- pr deGEgRldtednst aymt pesizdd, cedlpl eWet® labeled
keyhol e | i npet henocyanin, emulsified in Freund' s adjuvant, and

inj ected 15 i wiibhr 4881 thymitiéne abbi uChiweld) afoer & thi taer¥ Ggabhs€os heAt the
pepti de by ELI SA. , | El ectyophqresi.s _and Western Bl ot Anal ysi

SDS- pol yacryl §RAd&E g’eﬁ’c‘%?'é’c?’?'opﬁlagegﬁgeh\ﬁ&s Mmeddt f BPhBd rfﬁmé'(%%r d% £glls
Laemi i, U K whizeumashad/ vidth (BB Ognd abfdctibatgel ¢#ith 1Wer aulst arppdiRyEDTA at

ei ther silver _stain_or Coonassie Brilliant Blue R-250. Western

transfers werd@’carrfed ot Iinpsesri beBliFowrere then Hfransfigrsed/gfrgysothe
(1979)). L.Qi S fQr ggd ' it Lb ; Lpst

G- 24 pept de gnihor BePe Sh 3o peronr il iR, E1PE PARER ks 2IALRE, p1gpe.
(Bi o-Rad). Parkprder Msidig M A8l Ach@ryestefos Bpecfidherr plata yyas washed,

N-term nal sequepae aNakysi foMeso AN .OF Nl W W21 1R Gdttea BiRBY3belRSor
470A protein sequencer equipped with an on-line 30 phenylthiohydantoin
anal yzer (no@6Rntidarion GRysd dberedabnryl, Paphargki sap@scpuptednpding a

using matrix- agsi,ehedphaser cEERLER! ['Wpcount ONpFAALd Q) MASS Spectronetry
(MALDI - M5) _on a VesteC 2000 MALDI - TOF-MS wth a Lunonics NAG | aser
tuned at 3855nm 35 Cell Proliferation Assay

19

SUBSTITUTE SHEET (RULE 26)



Cells were seeded onto 96-well|l flat-bottomplates in 100 ul of
correspondi ng conplete culture at a density of 5,000 to

18 WO 9828/ 11224 PCT/US97/16191

PCT/ US97/ 16191 10,000 cells/well. After incubation overnight at

37[err] C, F"%Ogﬁ@, culture nmedia were replaced with 100 ul of

fresh ned suppl enented with either 1% or 5% FBS contai ning an

i ndi cat ed concentration of rG--2H or TG--beta. After further incubation

at 5 37[ % Qr l.gna [ el l s were | abel ed
ith [3H)te§rﬂ’ﬁﬁ£ %EQI ﬂ%gﬂgﬁﬂg g‘éﬂeé Eg%&j ﬁéjﬁg ég%é e tog end

of i ncubati on, The fubktliengtedionveref r@imiktenadiinge|ONA spags d 1R3s hade
Wi th PBS gwllww@ﬁ@e Vit h D05 A ¢ @élﬁeﬁm&xﬁ; ba§e7[p?a[:.rr]scjsws7])0 was

m nut es. swerethentransferre romt ture [ate onto a
96-wel | gl ¥éantibied byt Eheudpiipréngpegiseria: F(’éﬁké'-lhe}'eué'iaﬁg an ddgiqframe

har vester. sr:rds;e EbHbRT (Bhake ;mscswaﬂleﬂs) ups€fiéd ot hlier WdeHi®nidl; M (b)
and each \/\g}% was wetted with 40 ul of scintillation
n=

(M cr oSci APBIPRarHLS afiBTRBRAE e ¥aFs| FRP S StenYaWER | Kﬁl’éﬂ‘g Sc RiftReRSus
(TopCount , s&gudmrel) (Kddak, J. Biol. Chem., Vol. 266., No. 30, 19867-19870

10 (1891); and (c) this methionine was <followed by a putative
signal peptide.

A stop codon was found at base pairs 953-861, indicating

the end of the open reading frame (Figure 1). This corresponds

15 to an open reading frame of 927 base pairs. The 3’ noncoding

regicn contains a poly adenylation signal, AATAAA (base pairs

1100-1105), and two instability motifs, ATTTA (base pair 1075-
1079), found in the 3’'-noncoding regions of short-lived mRNAs.

20 Expression of GF-2H mRNA

Northern blot analysis was performed %o determine the
approximate length of the GF-2H transcript and to show the
pattern of mRNA tissue expression. Northern blots were performed
using a 1.2 kb fragment as a probe. Hybridization showed a

25 major transcript at approximately 1.4 kb only in HeLa cells

treated with IFN-y and not in untreated Hela cells ({Figure 33).
Screening of different tissues showed that.the GF-2H mRNA is
detectable in placenta, prostate, liver, kidney, fetal lung, and
fetal kidney (Figure 3B). The relative amounts of mRNA in

30 placenta and prostate were greater than those in other tissues
(Figure 3B).

20
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PCT/ US97/ 161%,1098“12%sul ts d oni ng of |4\, f.er Fj EETiddci bl e Feanes7Theemn
HeLa Cells e full-length clong~of-- GL-.ZH-[ encodl hg DNA spans 1122
base 5 pairs (Figure 1). ' |ato(r; hh on ne (basTé"palrs 35-37) was

i dentified by R3S a9 ' RERESMBs an in-franme st op

codon (base pai r sTHes- p];f‘e)d:lm:a& @aﬂﬂZﬁf gtelmes pretduicaniise; 308h)aming haciadyi res islcied

sequence was Si t wit c ue ( zak, . Bixal

ool LA Y aes A et GEikuok. Bien
met hi oni ne nmled@deomeud pyredicpedatinpdein sﬁgq\aenpept ede. GF-ZH have keen
stop codgn vasndoud ab Rasfsdains stefe®l LREACHANG. A tzﬂea@dsesrézheof

open reading frame (Figure 1). This corresgonds 15 to an en rea

|
frame of 927PHR&haiSeCHUEHE 3'dai"}6H668anr veajigdi o c%h?%& %c%mboI%F‘%l of
adenyl ati on séfddgy ABEARAefibagre pputative Jdmmlﬁ%teaﬂd dnd tnat ABH-Heta

e, AT b ! e Sentazs g BYafenRuatont PETRR Rk IRY O
anal ysi s wasthperporeudsdmn fhatmerafi raumamne Gdf1l, while the C- tem:.nal one third
10 of GF-2H protein shows 30.4% identity to the mature form of
Drosophila dpp protein. When the sequence of the C-terminal one
third of GF-2H protein was aligned with those of TGF-beta
superfamily members for maximum similarity using the PILEUP
program, it was observed that all of the nine conserved cysteins
15 as well as some other conserved residues in the TGF-beta
proteins (Hosaka, et al., J. Biol. Chem., Vol. 266, pp 12127~
12130 (1991)) were present in the C-terminal one third of GF-2H

protein.

20 Like most members of the TGF-beta superfamily, the GF-2H
protein contains an N-terminal signal sequence and potential
sites for N-linked and O-linked glycosylation. There 1is a
cluster of basic residues which provide potential cleavage sites
from which to generate the mature form from the precursor

25 {Hosaka, et al. 1{18%91)). Figure 2A shows the amino acid
sequence of the immature GF-2H protein. Figure 2B shows a
coemparison between the amino acid sequence of mature GF-2H
protein and those of other members of the TGF-beta family.

30 Expression of Recombinant GF-2H Proteins

To express recombinant GF-2H, the entire coding region of

GF-2H cDNA was inserted into mammalian expression vector pCI to
generate pCI-2H. Stable transfected BHK cell lines were obtained

by co-transfecting BHK tk'tsl3 cells with plasmids pCI-2H and

35 psv2-dhfr or pZem22% containing an expression unit for mouse
DHFR, which allowed for selection of transfectants with MTX.
Expression of GF-2H by these cell lines was examined by Western

2 heet Has Been Replaced
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approximate |l ength of the G~ 2H transcript and to show t he pattern of

MRNA ti ssue expression. Northern blots were perforned usi ng@g
fragment WA9SH1B}4obe.  Hybridi zati on showed a 25 nmajor t FAm: 7’?5?191 at
approximately 1.4 kb only in HeLa cells treated with FN-y and not

in untrested Hehalysiiks QFApdreaBA}-GF-2HScpepnide oéntibéddyentdatssuast
showed t Rabwhiie G:'C?rl'é WENA tRese diatleCtlahleg 'nsﬂﬁk 7, Pt abBed! 1 V8T,

ki dney, fetal | ung, fetal kjdne %% %\kfe 3B). The relative
anount s THF SRRRAC Pﬁa%erbt‘%c%?’ée%’br tﬁe re greater than those in
ot her tissues (F| gure 3B). '
20 Si tatiye GF-2H Protein

pr edi ted G- Eﬁeae A/ §8ﬁ€%w%”§ 8%%3‘ 28 FEQFgﬁBEEtEd I%ggg%?ﬁGEa
cal cul at @@denmlmmarng massdibion84 ahd kKibkottdibt ith armi-em—izie péptlide

predi cted g 8%»8'};2 %%@“%}%an: Y o eeé‘ulaf} »?{g%n d 19 éhose

in sequence I"ast” " ‘sear ¢ efquenc
dat abaseSbse¥¥ghed ra BilmAH-{dadntce | (Bigure ‘hom?;liagy et Els thengpuwasi ve

GF- 2H pr eloel seand ddetHEScbptfol axﬁueetiamcbygu;f@e4ent1lah% Gi 2Hc5tt0£§tn£'
sho 28. 2% i dentity to the ursor formof human Cdfl, while t

C- t erRi nQCECBREOPHr r #RGENES %ﬂdz {3 PPRRARADR BOTALETHEAT | VSN t9f 39

mat ure f &emwds alsbr asbyerivieal dip phat eamc-mhqmt t&l&%tuenﬁe ett:tt f'!.@x the
ot ejin

Ctermn hi r
TGF- bet a%lon%gg&pegﬁﬁanﬁ n{a t((agr:s o‘ﬁ%d n"ﬂf?ﬁ sF}Fr?I ng’ g,tlaggﬁgmegﬁgm
Pl LEUP waSprfﬂgamonatenascmb§@5véa65hamdalrl ran-{deiunimgy coosedivisthcyahei ns

15 2 RO NGO oS i 18, TOHS0OL g LA gp

presdnt APRAFEDE t‘%‘?%ﬁ‘ﬁ-h‘laron‘ée%‘hlﬂ‘i dodf - Q‘F—I bR6t eiigerved in BHK"ZH #17
cells (Figure 4, lane 3), but not in the control BHK cells

(Figure 4, lane 2). These results suggest that GF-2H is
expressed, processed to a smaller form, and secreted into the
culture medium by BHK-2H-#17 cells. The secreted GF-2H is most

20 likely a disulfide~linked dimer (25 kDa) of the 13 kd protein.
The 39 kd form is most likely to be the full-length GF-2H with
some post translational modification, such as glycosylation,
since the predicted molecular weight for the full-length GF-2H
is 34 kd.

25
Purification and Characterization of Recombinant GF-2H

Conditioned medium from BHK-2H-#17 was used to purify the

processed mature form of rGF-2H by a four-step purification
protocoel developed specifically for rGF-2H (see discussion

30 supra). Using this protocol, mature rGF-2H was purified to
greater than 95% as judged by SDS-PAGE and silver stain analysis
{data not shown).

When analyzed by SDS-PAGE under reducing conditions,

35 purified recombinant mature GF-2H was detected as a 13 kd band,
while under non-reducing conditions it was detected as a 25 kd
band (Figure 5). The molecular mass of mature rGF-2H was also
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Li ke nost menbers of the TGF-bet af $UiSeERBAT 1S Bipy |OF- 2H 20 protein

cont ai ns mnal  signal | sequéieesCapd pofential ﬁ1§§7/f6‘i'§1
NI i nked an(}”?}’\?’ﬁﬁl%ed gl ycosyl ati om (Frg—2)—Fhere i s ?{lst er

basic resi gdearmphgh QOF gyl des R epli ahas ! %%‘é@:&‘:’rmn a§$i§§1§ r Q@a\ﬁ’g' Cﬂot

to generate the mature formfromthe precursor (Hosaka, et al_. l
Fi gure 2B sRBRE™ he a%’ﬁﬁrﬁt’:?ﬁllséd‘t}é’rﬂzea%d ofeTYERFe | ARALHFLISGRD “rif ed
pr ot ei n. recgnbénaf mhouse &FeQHPEHoMU thaﬁ)eﬂwaﬂatﬂme anGRe2Bcsdquence

sequence of e t _ f the
TGE- bet a fa%g?%{ ag:égxgu%sg‘ld&n E Pig %&J‘r}a ?E{Tbﬁllsgl%(? é} The
express Seccaﬁltnaateﬂzma&lecuﬁ.he eetighe odditige rpqlmepﬁlde £xehm Zi-ésﬂhlk W87
inserted in n pr [ to Chyt 05 ggnegat e

k i ﬁﬁneg%mqr% cBou! 01 s 12 3NeRA! € Hidee?! ngsuh]:_ns(

St abl e transtect ed a i ned rans
tk[err]tslSdeE‘éPF§ra§\Fthtlﬁ#‘asnﬂd% AU GR-2H qs:wp@ﬁfrtbﬁ pZeferminal

cont ai ni ng ﬁBrQlBﬁeiﬁl (Hhémfﬂil]f-oie eré?-zi?HFBeszmbsh 199l l«yesos f Of jnked

sel ection ansfec ant ExpreSS| on of G~ 2H by t hese
cell lines &Bge;égﬁﬁ\ R¥d bf/“f/@%%m%rhmd(s) . 21
WO 98/ 11224 PCT/ US97/ 16191 bl ot

anal ysi s us g ti Eél:éﬁestig ggél bgdé data not shown) . One of
these cell %‘Q 28t 0 el ’g further characterize

expressi on of rGFuZHfledSrGF-ZHV%ea tebheedondi & vredetgdp@inhuman cell lines

fracti onat edeORREmRATE s, o MR [G0UCLDY. coRdl ELORE GNd BLPEL oot i aeed

anti - G- 2H pepti de antib a band W ecul ar wei
13 kd was °“6bséﬂ%@atﬁdsmtm+ﬁqm@@| soncengoatians | afie ISF-2Fhiforhafd to

was 1ot 9@ehdukd heaﬁBr‘tl ‘?Jel%'dK GELAS {(35'}Qﬂgﬁ élnéan%sdf)des&lb%(}{'ei%gwa
occasions, _another band with an appar ent Farei ght of
al so obser vHYMRR TF&-BRKa2HWAS7 adsld Lestmd omtthese heell limesrbh Bakallel
cel I's (dataygeh shewny. ;\hepgiher 5o e V8 HAC LifORAFEdHON
SDS- PAGE under non- reduJél ng COI’ldtI;tl(e;nSﬁ%?lg gtgegffl&tsdmth anaftlc-Gz-g ¢
pepti de antibody, a band with an 15 apparent nol ecul ar wei ght of 25 kd was
observed in BHK- RElestBinant celGFs-2(i gstiewda | ane dgse-butanet icimehacpentent
BHK cel . (FlLgure 4 | a . _These results suggest that GF 2H
oxpr oot pPBLRLERRS oot SlRbivmiGine niACoEBPEALISR b L IRE3 - Cedipqr can
medi um by BHKd?Hg#ﬂl;iﬂﬁébénd&'ﬁe peosthtd @anddrd ScéDStline. This inhibitory
effect was first observed after a 48-hour incubation period

(Figure 6) and continued to be seen after a 96-hour incubation
period, at which time significant cell death started to occur.

25 The maximum inhibition, approximately 90% compared with that of
the control (without rGE‘-zH), was observed after a 72-<hour
incubation at 1.4 x 10"*' M rGF-2H (Figure 6). When TGF-beta was
tested on PC-3 cells under the same conditions, a similar dose-
and time-dependent inhibition to that of rGF-2H was also

30 observed. However, the maximum inhibition seen with TGF-beta was
only 52% when compared to the control (Figure 7). Similar to PC-
3 cells, dose- and time-dependent inhibition of [3H)thymidine
incorpora,tioﬂr!x by rGF-2H and TGF-~beta were seen with DU145 cells,
another androgen-independent prostate cancer cell line ({Table

35 1). The maximum inhibition by rGF-2H and TGF-beta was 60% and
80%, respectively, compared with that of controls (data not
shown) .
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20 likely a disulfide-linked diner (25 kDa) of the 13 kd protein. he
39 kd formis nost likely to be the full-length G-2H with
qq@%‘?eﬁﬁited

transl ati ove@ 9824 i cati on, such as glycosyl ation, si nce

nol ecul ar weight for the full-length G- 2H is 34 kd. 25

Purification and Characterization of Reconmbi nant G- 2H Condi ti oned
medi um from BHK- 2H #17 was used to purirhpiehe processed mature form of

rGF- 2H by a dmmbcts &F U2k oat Pooliferprodmomt SheMed topk Humpec iddlda Liinefsor
rG--2H (see discussion 30 supra). Using this protocol, mature rG--2H
was pufificed) Ldne greater than 95% @GE-2#ged by SDIGEAbEtAnd sil ver
stain anal ysis (data not shown) When analyzed K by SDS-PAGE
under red®&-3g (aOQHGGPPOHBdeBS“m"} fi ededdRIORant n&f‘ﬁl‘-@l@“?H was
detected as ®rostREebaagcinomahhi|e under non-r.educing .c |t| ons it was
det ect ed aPUR425 (I@adrOGEBahEdEFFW%t 5) . 10 igiogc ul ar i Rat ur e

r GF- 2HYas alpy@state carcinoma)

det er ni ned %%éa"‘%"gﬁﬂ’ﬂzpﬁgggmSpect‘?‘hrﬁf%ﬁ%ﬁ ysis l(nt]j’d'lbd‘t"r?&

shown) . N REOFSREe CARF sequence, . anal ysi s ri.fied

r econbi nantt %‘ g that th f?%@ 2H %qrféég begi ns
at residue gRgtl G- 2He2 | Je e %bé fitﬂrﬁ'fb&(thon

nol ecul ar vvel ol ypeptl de fromresi of the
full -1 ength va'zsy alignd- kd. Thesgs é?ﬁé&is xd.-er@msdtate that the
mature r G- Z%M@m the C-term nal portion of the full-length

r G--2H, residues 197 to 308, I|inked toget her by disulfide bond(s). 10
Ef fect xof rG=2H 0On Cell Proliferation Purifred rG--2H was tested
on a variety of human cell I|ines to exanmine its effects on cell
proliferation. Cells were plated out, incubated with various

concentrations of rG--2H for 24 to 96 15 hours, and | abeled with [[err]H]
thym dine, as dekseriswanarired Hmanlable TG~ berGP-2Bs hrdo Pest 8FLEREL heDe

cell lines | gl H i ar o i . s wigh
that of r G:t%%{ﬁdlﬁ HEISI c?n%?r:%gﬁt b'y'é%@féc%@r sr%v\%gl@a g’aofé%f‘ EE@QE I

ti me- degggendeshtrast, TGF-beta inhibited [3H)thym1d1ne incorporation by these
cells. Neither rGF-2H nor TGF-beta showed significant effects on
[SH]thymidine incorporation by Hela and Caov-3 cells. In short,

rGF-2H was shown to specifically inhibit the proliferation of
androgen-independent prostate cancer cells, unlike TGF-beta

30 which shows inhibitory behavior on additional cell lines.
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20 inhibition of [[err]Hthymdine incorporation by PC3 cells, an
andr ogen-i ndependent prostate cancer-eett——ttmer Thi ns I nhi bi t opgrruser16191
ef fect was fl"p?tg 80241 ved after a 4SFHBUME: ncu‘batl b jperiod (Fig.

and conti nugd to,he fter a 96 hour Bi- neubfa{ ion _|der| od, at whi ch
time signifi g‘atﬁt J'(gel ?‘ggggtahlgt art ed-to"GCCUr . The maxi mum 25 inhibition,
approxi mately 90% conpared with that of the control (w thout rG--2H),

was ‘observed ,aftar Mu{anitnmﬂ}_aﬁdgm atwrich sel&ctidfely] MhBi®H the
(Fig. 6). Wien TGE-

condi tions, a si F?lrlogr"fES\A%?“’ﬁn&%tl R@raaﬁsnaaﬁ'%?ende?ﬁ Eg%lt%ggt %ggﬁgf spLls
rG-- 2H was al so eheer vednthbtederthdrewidh maderunsubbablei gersbidiionisth and

TGF-beta was onl é’hgé% %ﬁ?m %@%r %‘l&genc en%gﬁ Egggr%’e gFligo &kidSsehahce

to PC-3 cells,
[[err] H thym di ne&hiownoApo Faghga ByOrGF fenghipnal dervativediherasdr with

DU145 cel | s, anot her androgen-i ndependent prostate cancer cell line

(Table 1) . The maximuminhibition by 35 rG=-2H and TG-- Weg 60% and

80% respectli-vel 20 chHFPhREEd i tpr’r'°temt hathigh cofelsics: ("& P ARh) . the

I%%T/ U8971})16191V\DpQ%/113f%%t10n of androgen-independent prostate cfancer ceflls
ts 0

GF-2H on Prol i f eM8nS8PtacFEe: e@ﬁﬁf’éﬂnt}belulndEFneEulgab%ﬁl Icq_nﬁél%%

r GF- 2H T.Gaémet amino REid (aaduegee-icmrepieswentof thehi Wmdinon acid

I nhibition state LGl No ) 145 ndg og -%Ff@pﬁnd ; :

I nhi bition i i D % SI| on %g w{“ fR ta’t% J(::)gr f:bl négn)£ 55'1?_ CaP Wrivative

(androgen-dependetmereof -no effect i nhibition prostate carci nona)

HepG2 (hgpat oma) no effect i nhibition HEL

(erythrol eukemn a) no effect I nhibition 15 a (cervix

epitheloid 3+ “no BRRERRCeutical) GARPPAKFEPR| orfOF tr?:%ﬁ’ ¥%honfl) Sublect
Caov-3 (ovary adedfflicted winh ef GBfdkogen-indepéhident prostatE nommncez(

comprising the protein of claim 1 or 2 and a
pharmaceutically acceptable carrier.
20
4. A method of treating a subject afflicted with androgen-
independent prostate cancer which comprises administering
to the subject a therapeutically effective dose of the

pharmaceutical composition of claim 3.
25
5. The method of claim 4, wherein the subject is a human.

6. A nucleic acid molecule consisting essentially of a nucleic
acid sequence encoding the amino acid sequence of Figure 4

30 or functional derivative thereof.

7. The nucleic acid molecule of claim 6, wherein the nucleic

acid molecule is an RNA molecule.

35 8. The nucleic acid molecule of claim 6, wherein the nucleic
acid molecule is a DNA molecule.
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As summarized in Ta 1 [G-2H had no effect on
[[err]H thym dine inCOl’pmlstSHHETbHAngﬁ Hep &, or HEL cell

In. 25
cont rast ,wD@BAE3#a i nhijbi tedggggdé m di ne i ncorporati O%CWSWH&%
| significant effects on

e

cells. Neither rG--2H
[[err] H t Aym dfve inucdepor aa¢bd bmolded eandfCaovafimced,| Swhekpishottie DNA

O 2t s SnOMOLALINP Srdp Ry L Rh1LOE: 8L OLLEBEALL OBnBlm in, rigure

andr ogen-i ndependent prostate cancer eta 3

shows |nh|b|to}y behavior on additional cell lines. _

24 What is clainmed is: 1. An isolated nucleic acid nolecule
corrpr|53| ”90‘ he néjcix ':(:)felnl.j«:(:a ggggemoe.\lecul (gfl [?:ll\g.n% 7, wherein the nucleic

acid molecule is an expression vector.

11. The expression vector of claim 10, wherein the expression
vector is the vector designated pCI.
10
12. The nucleic acid molecule of claim 7 or 8, wherein the
molecule is a vector suitable for use in gene therapy for
treating a subject afflicted with androgen-independent
prostate cancer.
15
13. A pharmaceutical composition for treating a subject
afflicted with androgen-independent prostate cancer,
comprising the nucleic acid molecule of claim 12 and a
pharmaceutically acceptable carrier.
20
14. A method of treating a subject afflicted with androgen-
independent prostate cancer which comprises administering
to the subject a therapeutically effective dose of the
pharmaceutical composition of claim 13.
25

15. The method of claim 14, wherein the subject is a human.

16. A composition of matter which selectively kills androgen-

independent prostate cancer cells when contacted therewith

30 under suitable conditions, and which comprises the protein
of claim 1 and a toxic moiety operably affixed thereto.

17. The composition of matter of claim 16, wherein the toxic
moiety is a proteinaceous toxin selected from the group

as consisting of ricin, tetanus toxin, diphtheria toxin, and
subunits and fragments thereof.
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18. The composition of matter of claim 16, wherein the toxic

19.

20.

21.

moliety is a radionuclide selected from the group consisting
of '¥*1, 1, *°y, and ?'?mi.

A pharmaceutical composition for treating a subject
afflicted with androgen-independent prostate cancer,

comprising the composition o©¢f matter of claim 16 and a
pharmaceutically acceptable carrier.

A method of treating a subject afflicted with androgen-
independent prostate cancer which comprises administering
to the subject a therapeutically effective dose of the
pharmaceutical composition of claim 19.

The method of claim 20, wherein the subject is a human.
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