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nodel s. The increased inci- dence of malignancies in inmunoconprom sed
humans sup- ports the contention that the white blood cells play a 15

role in the regul ation of neoplastic growh. Protein factors produced by
these white cells that inhibit tumor growmh or nodul ate i mmune functions
whi ch have al ready been isol ated and characterized include the interferons,
a- and Y-, tunor necrosis factor., hQ- . oxin, i r kin-2, and
ot her | ynphoki nes. Since each of t#%ﬂga§#Q§i?vﬁ#Qﬁiﬁﬁgﬁgn%ggksgsolated have
a different spectrumof activities and may interact dif- ferently in '
conjunction with other factors, there re- mains a continuing and strong.
interest in the_isolation 25 of and characterization of all of the
factors mhlch-mﬂite cells produce in the nodul ation of cell growh or

i mmune functions. These conpounds individually or to- gether may find use
in the treatment or diagnosis of cancer, as pronoters of wound healing or
as 30 i mmunonodul ators for the treatnment of patients with
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are several difficulgifay tdratend®Y¥nbeneispuntered in the discovery,
| sol ation, purificats ciraracteri zation of naturally occurring
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whi ch concentrate a ¢enesd cfl maliigoaocies in immunocompromised humans sup-
' ~ ports the contention that the white bdlood cells play a
15 role in the regulation of neoplastic growth. Protein
factors produced by these white cells that inhibit
- tumor growth or modulate immune functions which have
already been isolated and characterized include the
iﬁterferons, a- and Y-, tumor necrosis fac&obs lympho-
20  toxin, interleukinéz,'and other lymphokines. Since
 each of the factors which have been isolated have a
different spectrum of activities and may interact dif-
ferently in conjunction with other factors, there re-
mains a continuing and strong interest in the isclation’
~of and éharacterization of all of the factors which
white cells produce in the modulation of cell growth or.
immune functions. These compounds individually or to-
gether may find use in the t;éatment or diagnosis of
~ cancer, aé promoters of wound héaling or as
30 immuhomodulators foh_the_treatment of patients with

immﬁnodéflciencies. autbimmunity. organ transplants,
and the like. _ '
B _ There are Several_difficulties that may be
encountgred'lh the discovery, lsolation, purification,
35 or charéctebiza;ion of naturally occurring factors.
_Methodologles must be developed for separating and
purifying a'factor of interest from other factors in
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or ot her unknown factors which may be present and may affect,
negatively or positive- |y, the activity of the factor being pursued;
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Description_of tne Prior Art

‘Beal et é;., Cancer Biochem. Biophys. (1979)
3:93-96 report the presence of peptides in human urine
which inhiblt_grthh_ahd DNA synthesis more in trans-

‘formed cells than in normal cells. Holley et al.,

25

Proc. Natl. Acad. Sc¢i. (1980) 1155989-5992 describe the
purification of epithelial cell growth inhibitors.
Letansky, Biosci. Rep. (1982) g}39~h5'report that pep-
tides purified from bovine placenta inhibit tumor

growth and thymidine incorporation in DNA to a greater .

~ extent in neopiasms than in ncrmallcelis.' Chen, Trends

30

Biochem. Sci. (1982) 7:364-365 reports the'isolating of
a peptide- from ascites fluid with a cancer suppressing

property. Redding and Schally, Proc. Natl. Acad. Sci.

(1982) 79:7014-7018 report isolation of purified pep-
tide(s) from porcine hypothalmi which exhibit antimito-

‘genic activity against several normdl and tumor cell

35

lines. Sone et al., Gann'(1984) 75:920-928 report the
production of a factor(s) produced by human macrophages

- that inhibits the growth of certain tumor cells in

a
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5 interleukin'® and 2.. Mpst of these factors have not been fully
characférized, nor are their primary struc- tures known. Aggarwal et al.,
Je Blole Chem (1984) 259: 686-691 purified and characterized human

| ynphotoxin 10 (LT) produced by a | ynphobl astoid cell |ine and subse-
quently sequenced LT (Aggarwal et al., J. Bol. Chem (1985) 260:2334).
Gamma i nterferon (Y-1F) which is produced by I'ynphoid cells and has
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and may nodul at e*PRABENEDPERCti ons. The factor has an 30 anino acid
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granul ocyti.c/ ‘tumor inhibitory activity has been cloned and ex-

15 pressed. (Gray et al., Nature (1982) 295:503:508.)

" Tumor necrosis factor (TNF), which inhibits growtn of
some tumors and is produced by macrophages and certain
leukemia cell lines has been characterized and the TNF

) 'cDNA_was cloned and expressed in E. coli (Pennica et

20 a1., Nature (1984) 312:724). o |

SUMMARY OF THE INVENTION
A novel peptide factor and biologically active
o/ 25 fragments thereof are providad, which factor is
~ available from leukocytes. The factor finds use in
modulating cell growth, such as inhibiting tumor cell
. growth and stimulating growth of normal fibroblasts
“and may modulate immune functions. The factor has an
330'"amino'aoid'sequence distinotively different from the
. sequences of. other compounds which have been reported
to have analogous properties

35



10 nyel ocytic bone marrow col ony cell formation; having a’ mol ecul ar sy ght
in the range of about 17 to 19 kD as determ ned by gel exclusion fﬁi )
chromat ography and about 28 kD as determi ned by SDS-PAGE, and being + . I
relatively insensitive to one normal gcetic acid and one normal ammoni um 15
hydroxi de and stable to heat treatment at 560C for 1 hour. The invention .
al so provides a pol ypepti de conposi tion capabl e ‘of * bei ng obtai ned
from | eukocytes, containing a com 20 ponent:. Capable of.inhibiting
proliferation of neo- plastic ¢ {i rruatln roliferation of normal
human fibrobl asts, not i nhiBF99F ﬁb“%@(rrg P ;3P8'Frftf18aa§|°\‘/éd%§nmom c T cell
responses and not inhibiting granul oqyt(l c/ nyel OCX cfbone mar r ow col ony
cel| forma- 5 TTon—naving & nol ecfar &8t Rt 2F A% ¢ hBf r&Ahge?®BF about 17 to
19 kD as det eein;hedaloyngeicebscltusmonschmmuabmggwaphy amissa-bout 28 kD as
det erm ned byr§9§ 146 Q&'ﬁ%un%' atdh‘{@kycbﬂﬁgﬂﬁhtﬁfe le nor nal
acetic acid and one . norma amm i um Hydroxi dé a eat t r eat ment
at 560C 30 5f oPeREhBAr C2RAR~ At fa SRS POSRIPRE A§OR é‘B'éé‘PH‘(?Jactl vity of at

Ieaslt abogtdleaﬁhetwnbtsfﬁ@.?rm—@ Fproll flrabxgn'rbe neuen&s?ﬂ: al Iso Er OVIt des
a pol ypeptide suybstantia free o ar ris aukocytic
proteins, sai ge EgPypé%t‘F“d b'et}"ng‘ g.pnggelrglﬁ&]onlﬂ BPFF‘FIS g‘f?ﬁ"} ?tre"rbaﬁq on 5 of
neopl asti c ceblagtsti nokaiftmip igriold freiman @rodfif ﬁcamrfeh&mmyfncbr obl ast s,

not i nhibiting,hygar Beek iespﬂa@éef%,gg%%%%' ¢ gchme sgs and not

inhib- iting granulocytlc/rrye ocytic ne marrow co ormatlon
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y - PA elrLn ative i nsensi tive to nor cetlgcqacid an
one nor nal ama’ﬁrgr ﬁ‘gar g%l #2t o ]s"lsalbqne otn(go'qlééztostrég H? qa for 1
hour and incl @i ag amtle@ aced @emm.ormmmmgélsutmlhe sequences
insensitive to dne normal acetic a_cxd and one normal ammonium
15 hydroxide and stable to heat treatment at 56°C for 1 hour.

The invention also provides
a polypeptide composxtion capable
of being obtained from 'leukoeytes, coataining a com-
20 ponent: Capable of f{nhibiting prolifscation of neo-
plastic cells, stimulating proliferation of normal
" numan fibroblasts, not inhibiting human prolifarative
and cytotoxic T cell responses and not inhibiting
granulocytic/myelothic bone marrow colony cell forma-
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ti.oh, having a molecular we'gnb in the range of about
17 to IG %D a3 det e:‘mned by gel exclusion chromatog-
raphy and abouc 29 <D as deotermined by SDS-PAGE, and
being relatively inseasitive Lo one normal acetic acxd and
one normal anmonlum hydro*cide and stable to heat treatment at 56°C
30 for 1 hour; and at a puri ty providing a specific activity of at
least about 10 GIA units/ng protein.
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depicted in Figure:-1 with no-nore than three amino acid differences between
t he depicted sequence and sai d correspondi ng seluence. The invention al so
pr ovi d&§ 20 a nmet hod of producing a - pol y(am no aci d) of
at | east eight amino, acids that is imubol ogically cross-reactive with a
conpound, which ceonpund is a pol ypeptide capabl e of being obtained from

| eukocytes, capabl e-of inhibitinghprohicherdd a0sb phovieepl astic cells,

- stinulating proliferation of normal human fibroblasts, not 25 1nhi bi ti ng
human proliferati on—erg—eytotoxi A FOéEbbptEs@mtaﬂJnﬂI} ifrrlziebbt i Ng
granul ocytic/ nyel ocadi I L0 o] ~C Vi n

nol ecul ar wei ght |(r?qth? %gem'ga Sg E%é{ fi ki%hn?é det terﬁ%ﬁédgﬁy gel
excl usi on chr onat ot HpRLRHeaBShRE 282 RRP ke @%tmnﬁwm DSDQiIPAEyi@md
being rel ativel § lmmaadpm'cti@ 891@96 B@irﬁ@ia@?x@é'&rﬁcﬂ L and ognge nor nal
anmoni um hydr oxi de nacnkqﬂ Qg h at nent at. 560C for 1 hour which
conprises: growing a cé€ Cl.tlnl fu & tonra ?hg“%%l’r%“ Rl &Y“’éﬁpPé%%’r%ﬁ
construct conpri si riFat DA angqegnososhcoli egl b ar s pot 34 o naci dah tmder
the regul atory contirgnllngofg:tarn%ngeglt@[,yggah_ogspgiér@(f}% %d:mb@) s g}ohyg&ﬂory

signals functional jn said wher eb Y sal d
expressed; and i sol |“f?g".'s°éﬁ'd BEL P8 afi AS &%‘l‘b%"s‘iﬁ)bi%tilfhlq‘sﬁ fraageop £

cel | ul art maz ﬁri a0. about BRI Ele DESKR E’Zﬂ @bl §¥m It %@ﬂ@:{?m&&@nlﬁro- ,
represents the ani c g costatin re

Is a series of pho{a%nt?d(;ér% p%‘gao?bga F QF %‘it‘gﬁtwq‘ﬁ‘?ﬁ@&ﬁ% Ek%?
wherein (A-C) are M#Sbrﬂailﬂ@né‘#éaéerfﬁé!t fpaendivivéd 3 dheamarma0acEtic anid s,
resgocti vel y, and 6B heahfml Yanbi 0 ctoitad 2 o1 1) fhas 20t O A

units, respectively; Figure 3 1is ograp
anal ysis of Oncost &ti 91 f@Eé‘,éN“PT@@\I eflUﬁms iy EcHd FIBTENCRENPSrasRending
pol ypeptide conmpesitbi s s€fuehbss | nwention 15 denpnstrate

- depicted in Figure | with no moce than three aminc acid
differences b2tween the depictad sequence and said
corresponding sequencs.

The inventmn also prov1des

20— a method of producing a poly(amino acid) of at
least eight aminc acids that is immunologically cross-reactive with
. a compound, which compound is a polypeptide capable of teing cbtained
“from leukocytes, -apable of inhibiting proliferation of neoplastic
cells, st:l.mulat ng proliferation of normal human fibroblasts, not
25 inhibiting human proliferation and cytotoxic T cell responses and
nct inhibiting granuloc; jtlc/myelocyt:.c bone marrow colony cell
formation, having a molecular we:._ght in the range of about 17 to
19 kD as determined by gel exclusion chromatography and about 28
" KD as determined by SDS-PAGE, and being relatively insensitive to
30_one no_rmai acetic acid and one normal ammonium hydroxide and stable
to heat treatment at 56°C for 1 hour which comprises:
growing a cell culture containing cells having an expression
~ construct comprising d DNA sequence encoding said poly(amino acid)
| under the re_gul;tory control of transcriptional and translational
35 regulatory signals functional in said cells, whereby said poly(amino
acid) is expressed; and
isolating said polv(amino acid) substantially free of cellular
material. '
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activity in the nodul ation of cell growth, particu- Larly'inhfbiting—funvr
cell growth and stimulating growth of normal- fibroblasts. A subject * 4
pol ypeptide, referred to as Oncostatin Mis available from | euko- ZOftytes
e.g., fromconditioned nmedia of stinulated W37 cells or conditioned nedia
of stimulated normal human peripheral bloqd | ynphocytes (PBL). Fragnents

e

and nutants of the pol ypeptide having the biological activity of the intact .

Oncostatin Msuch as cell growthp25capett@d iogrn et iprialwtnes | mmunol ogi c
activity are also prOVIdQ I nvention are

d- The polypepiide 1Tagnents ol _This
novel pol ypeptides of at ‘FBAEE B 5%¥$&P%ﬁﬁ?ﬁ§jfhgﬁi&FeaﬁﬁSI859%3??? ACti ve,
at | east as to beaggentnund- 036csbattmlMy cross-reactive with naturally
occurring Oncostatin M ogi ant that
an anti body induced by a E%v ?“gofip%pﬁﬁégyoﬁiéfﬁﬁgt?ﬁgéhpﬁrabhé PE
cross-react Vi tReildsasreened- wstht PacestatirdbvharerinofdoStatra AMBTE in a

dePaLuged 3t5 Sg:b@.a{xo;ﬁlaoééwg Y?@Qt:éﬁleﬁlﬂ[e)t@rﬁlden@OU@Qh;Jhntieal ndu;:e t
anti bodies to Oncostati.n e_us e _congentration
o Cncostati n MPeRbEddety a8f) EBRFTrarE T f ErEh TR o SRR RRRS, hus
nodul ate its acwiivint @, Sndntto1POr GLk ﬁntmstenespddtnmeﬂyy asd in an aff
inity colum. A port iog;igf~kh @glxp H&t&%?% Yo 250 spRl-iapgt he cel

growt h nodul atory activit rg- g F g| nt act b a‘%‘?nﬂa als[oﬁouéﬁgt hat activity -
may be nDduIH%eé“ad§Géﬁl9fr9688§83Fﬁ“cBnpar|son to intact Oncostatin M
Figure 1 represents the am no acid sequence of poly(am no acid)s
cross-reactive with Onc I W 0. & LI Sto,seque representing™
the N-term nus of Chcos&acﬁs?élir‘%’frlv ﬁﬂ‘ b?a Ee%%ﬂ*é@éent i nvent i b
contain an am no acid sequence having at |east 8 con-.secutive am no acids

that preferably ‘corresponge il fpepaite Codpost t16ns mqm&medﬂpomt ed in Figure

I and dlffer X fron1that
15 emonstrate

——activity in the modulation of cell growth, particu-
larly inhibiting tumor cell growth and stimulating
growth of normal fibroblasts. A subject polypeptide,
referred Lo as Oncostatin M {s available from leuko-
20 cytes; e.g., from conditioned media of stimulated U937
cells or conditioned media of stimulated normal huaman
peripheral blood lymphocytes (PBL) Fragments and
mutants of the polypeptide having the_biological
activity of the intaét Oncostatin M such as cell growth
25 modulation activity ar immunologic activity are also O
provided.
The polypeptide fragments of this invention
‘are novel polypeptides of at least 8 amino.acids that
are biologically active, at least as to being immuno-
30 logically cross-reactive with naturally occurring
Oncostatin M. By immunologically oross -reactive it Is
meant that an antibody induced by a novel polypeptide
of this Invention will cross-react with intact Onco-
statin M at least when Oncostatin M s in a denatured
'35 state. Those polypeptides are therefore useful to
induce antibodies to :Oncostatin M which'can be used to
determine the concentration: of Oncostatin M in a bodily



-gequence by no noré than 3, preférably no nore than 1 anino acid. That _
difference can be either the inser- tion of an am no acid, the deletion of
@n anixfo acid or the substitution of one amino acid for.another, partic- 20
ularly a conservative substitution. Usually the poly(am no acid)s will
contain at |east. 10, nore usually at |least 12, consecutive am no aci ds that
correspond to sequences depicted in the figuré and differ by no nore than

one amino acid. 25 ¢y, ; I 10 ot i€, 4D} | i on,.dhe
various ami no acids %Yf?jbé°d?§?%é§yfﬁ§%%§*§63bgrag?-Eﬁﬁ%|%éggigﬂ‘ﬁ¥&§
foll owi ng table i ndRehi¥styheaadfo AUEdsgs Onggstatin Ypj phaly U Ffeurt An

non- pol ar G M PsYnkthy POldHn. A pocriod drCiheNoQLppeslit Tdes nay

DE35 : basi c . KR aronmat i A FHY
W By conservativR-S8pEBFEati P 9%y §fﬁ§§ﬁtmPﬂﬁgaﬁﬁfﬁoa%E?ﬁ%t¥rQ£ﬂ t he
same subcl ass (i 2e: ineathefnpestawin M.i piahbeghathditcaakiphtyimay Besic
aliphatic or aromat| ; e el and hg s s @bkt iddobe 5
substituted for eac%sg%%ggga'Eﬁ%qégiﬁgﬁgégﬁfﬁoqgc?ggpggksag ?% %g%%:carbon
atons or five to siRNEAPBBRLIAtY™Ns will define monomer groupings in the

al i phatic subclass. The pol yfagar® adabresenltls nakt amicaedaabouse dienddCix
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acids, nore usuallyp 0 "acl

aci d)s can be rd8di Epesyhrkbsseeuenass radtesgindingoltpeaNrhocatngs soexceed
100-am no acids in hgRgkRaciROge 15 poly(am no acid)s may be polyners of
fragments of Oncostatin M haying fewer tha% 100 am no aci ds fach, or fusion
prQtei ns where the fragment PRLY(ABING A%hf)s of the preseat Invention

contain an amino acid sequence having at least 8 con-
secutive amino acids that preferably correspond to an amino acid
15 gsequence dspicted in Figure 1 and differ  from that
sequence by ho more than 3, preferably no more than 1
amino acic. That difference can be éithec.the inser-
tion of an amino acid, the deletion of an amino acid or
the substitution of one amino acid for .another, partic-
20 ylarly a conservative substitution. Usually the
- poly(amino acid)s will contain at least 10, more
usually at least 12, consecutive amino acids that
correspond to sequences depicted in the figure and
differ by no more than one amino acid. _
. 25 _  For purposes of the sub ject iqvention, the
various amino acids will be divided into a number of
subclasses. The following table indicates the sub-

classes:
30 aliphatic
neutral
non-polar ~ G AP VLI
polar STCMNQ
) acidic - D E
S35 . basic | KR

aromatic - FHYW
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wei ght pol y(am

fewer than about 100 ami no acids joined covalently to a | arge |nnunogEn|c
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in

exper i nent al pIéﬁidTﬁee§89%¢nbﬂQnﬁmHEPciﬂﬁ%ﬁrﬁﬂeﬂﬁﬂﬂﬁHSOtﬂsssoo units of

A A M (see1Bxp

20

polLy (aRDha! aé 0d) slefd Nide PoVimdd A dMitlrighents of
Oncostatin M having fewer than 100 amino acids each, or
fusion proceins where t1e fragment is fused Lo an
ancigen, enzyme, enzyme fragments. ete. Particularly,
the higher molecular weight polj(amino acid)s ¢can be at
least one polypeptide fragment of fewer than about 100

'amino acids joined covalently to a large immunogeniec

25

polypeptide carrier to provide for immunogenicity.
Exemplary of such protein carriers are bovine serum
albumin, keyhole limpet hemocyanin (KLH) and the like.
Those conjugated polypeptides_will_be useful for.
inducing anéibodiee in an appropriate host organism.

| U937 cells are a cell line derived from a
histioeytic lymphoma cell line (Sundstroﬁ and Nilsson,

30

Int. J. Cancer (1976 17:565-577) that can be induced
to differentiate into c¢ells having characteristics'of
macrophages following treatment with a variety'of
agents (Harris et al., Cancer Res. (1985) 45:9-13).
For production of Oncostatin M. the U937 cells may be

'grown in a conventional nutrient medium with serum and

35

treated'with'an'apprcpriate inddcer. COnveniencly}
phorbols or insenols may be employed._particularly 12-
O-tetradecanoylphaorbol-i3-acetate (TPA). Usually, from

'Y

~
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Oncostatin M can also.be obtained from m togen-stinulated normal hunman
peripheral blood |ym phocytes (PBL's). PBL's can be isolated from ]l euko-
20 fradfions by diluting the fractions and centrifuging them over Ficol
gradients. Cells collected fromthe gradient interface are washed and
shock-lysed to renove red blood cells. Renmmining cells are collected from
that solution by centrifugation, resuspended in buffer 25 containing serum

and thronbin, agbéoetesl-ameghe of afiee 1RfuRIIRGA tb% Ardpdd.0 Igid | e for a
short period of, tlgﬁ The suspe de cel ls fare tra e;lrorsed1 reecover ed by
centrifugation, ‘P& %be%ﬂ%ﬁe S Sd (£5a% FP&H %5 &%l um cont ai ni ng

nyl on wool. Theceblasmlis incu- 30 bated to allom/the attachnments of

nonocytes and B- |ynphocytes, agﬁé% v%%pesd to NS ear"'e%heiq%ln q,‘l %od T

| ynphocyt es ?o not adhere and are omt he coI ose Cell's were
cultured at Peripdpeerufenra sl igdent ¢ impMEsTesR IkydithReaart® tsrigat ed

with an 35 appaspsgat@elwﬁﬁat&@ 1 P PR RIBITnY Ic@lﬁ.s( mieal Wi®nd
ng/ 1), for about 100 en su er nat ant %egere coll ected

The
super nat ant s me?%r%%ng???uﬁ 1%Pt o fiho A 138 eﬁ%}§§nﬂﬁQQQQﬂ§§§i§s by
ultrafiltrati onwbthdsatvmﬁreé\fm@diuwcﬂrm s G- BIDES raae.cmqﬂermtmuu—f rom

ei ther U937 cel} g0 por lgggtstrﬁ$H{§y¥H%¥é¥¥?j énﬁgﬂﬁnﬂﬁin about

concentrate? convenlent ystem or
ultrafiltrafPontéehousse, im o$¢mﬁm ditnient \qui%etﬁ-ﬁoa(ﬁﬂiﬂ(‘tkﬁ“@

concentrati on Ohe@idd. aCShpéra&t et AP O VELDYeLIOAIEd Ard' %A ta deen-

fold and the dilution nd concen}ratlon repeated. The 10 concentrate nmay

be {_yophi | i zed ﬁﬁﬂohgg Hi PRRET L W tiRny y Y |fz"&f ﬁ‘%ﬁﬂf&a@éﬁ%é’eﬁé"ed for
further purificaesbed Foe eelblegtoﬁh:oﬂtmdtbirtd\ﬂwa‘cdderml(fcm s a

0
R T R T
‘econtains. about 50 to 500 units of GIA/ml (see Experi-
‘mental for definition of GIA units.) o
| Oncostatin M can also be obtained from
'mitogén-stimulated normal human peripherai blood lym-
phocytes (PBL's). PBL's can be isolated from leuko-

20 fractions by diluting the fractions and centrifuging
‘them over Ficoll gradients. Cells collected from the
.gradient interface are washed and shoek—lysedfto remove
red blood cells. Remaining cells are collected from
“that solution by centrifugation, resuspended in buffer

W, 25 containing serum and thrombin, agitated and the plate-
let aggregate allowed to settle for a short period of
- time. The suspended cells are transferred, recovered
by'céntrifugation;-resuspended in serum and transferred
to a column containing nylon wool. The column is incu-

30 bated to allow the attachments of monoecytes and B-
lyﬁphocytes and then washed. Most peripheral blood T
lymphocytes do not adhere and are eluted from the
column. Those cells were cultured at 37° in culture
medium, e.g. RPMI-1640 medium, and treated with an

35 appropriate inducer, e.g. phytohemagglutinin (about 1

'~ to 5 mg/l), for about 100 hours and then supernatants
were collected. The supernatants were centrifuged to



an isocratic nobile phase on a Bio-sil TSK250 col umm, -nonitoring activity
for each of the fractions. Purifi- cation provides for a conposition ﬁ§V|ng
at | east about 0.5-5x104 G A units/m in the active fractions. 20 | %. -
The partially purified product fromthe gel permeation chromatography nmay

be further purified by enpl-oying reverge phase high-pressure |iquid
chromat og- raphy enploying a linear gradient, where the primry solvent is
0.1%trifl uaremoet |cceleﬂ£s Gnidn comtcen taatsdhas2By sdcaaddrly radlivanbr s
acetonltrlledic g} spl ng 0.1%tri- fluoroacetic acid. The schedul e can be
vari ed, gen--‘er y ‘t he chromat ogr aphi ng requiring about 3-4 hours, with

the major portion of Aftert ipolagriadt @ Llirdiwegh oup BORtan t Heom me and not

mor e’ t han ahoutn 40%$f7 1130 ol inBemallh ABle J,2n88 AondQtdsYeal the

secondaryssolvent Under these conditions the active fractlons el ut e- at
about 4. 12 4B EHHR o (§9NGENEARE §G00I°0R VAR LaRS 1Y ASNEnE R 10¥ furt her
purified by fepeatiyrdmherr avenss mitade ddtliGn emnib&wmag Iol1awaar e rapid

change in t i.ent c itio sl.ower flo .t hese
condi tions, n?}ﬁ @gﬁ{h Oﬂ‘g’e al§eesq;siact %k}gduts(tfoascffcg? %ti@r% g’&l | e. 9 The
reverse phasQa HPL@En@yc t&cetrd)bé'qldmé@tdedﬂy cenaEntg atiangs @bwatt teyist em where
the Secondarfy andfeme | S RPN -t vl 14 q%gﬁtat%dam GneA | I near
gradlent oy ere “the gradient is change lowly in the range
o 23353 n- GRRRARIAA Lo AT AT WA L4PY SRk SRAtod SoP A BB 1

25. 5- 27. 5% pxpopypﬁppied tpraiuey asubsd argddlflor ammgeireous product, havi ng
a specific act|$#%%F€%!?reater than 10 G A units/ng protein. Usually, the-

product is 141 VD provide a specific activity of at |east about\_i
100 G A uni ts/ ng pr otﬁlm smmma#aﬁm ¢ | /camitxes/mg'im dybjaect

conpounds ar Zféjl @g;pgﬁygmsiq{g about 17 to 19
ki 1 obal t?gs aquﬁfd rt Caijceéc;nitriolué 0181k traisflduoreorangentei% ac:isclI Zaes
an Lsocratic mobile phase on a Bio-sil TSK250 column,
monitoring activity for each of the fractions. Purifi-
cation provides for a composition having at least about
~ 0.5-5x10"% GIA units/ml in the active fractions.
20 The partially purified product from the gel
_pérmeation chromatography may be further purified by
employing reverse phase high-pressure liquid chromatog-
raphy .employing a linear gradient, where the primary
solvent is 0.1% trifluoroacetic acid in water and the )
25 secondary sol#ent is acetonitrile containing 0.1% tri- U/
fluoroacetic acid. ' The schedule-can be varied, gen-
erally the.ehromaéographing requiring about 3-4 hours,
with the major portion of the time, greater than about
50% of the time and not more than about 80% of the.
30 time, in the range of 30-45% of the secondary solvent.
Under these conditions the active fractions elute -at
about H41-42% acetonitrile.
_ The pooled active fractions may be further
purifiediby repeating the reverse phase HPLC, employing
35 a more rapid change in the gradient conditions and a
sloweb flow réte. Under . these conditions, the accivity
'emerges at about 40.5-41.5% acetonitrile.



15 excl usi on chronmat ogr aphy The subject conpounds are further characterized
as havjng an apparent nol ecul ar wei ght of approxi mately 28kD as deterni ned
by pol - acryl am de gel el ectrophoresis under reducing or non- reducing
conditions. 20 The-am no acid sequence of fragnents of puri- fied
Oncostatin M was analyzed Oncostatin has gub- stantially the -anmino acid
sequences represented in Figure 1. Referring to Figure 1, the first

sequence illustrates theﬁ}i-ete'relﬁemsé %agecast'et By Mehéhi b8 FBpeZbed,
remai ni ng sequen illu %{ate rna

Active preparat i ﬁ§8&PS €28 v@ﬁ o§?5f?ﬁ 3?§8ﬁﬁa?%8d53°§3§¥8 S%f hi gh |
mannose and conpyleat MsImﬂﬂnapamougosadchaﬁfdeorbbmetec aodds gl ycdsyéared 30

preparations of easAl Tl MooyeAcdufelh, hg"ERalREHELS" KnaRELY! Y.

Oncostatin Mis er c aracte zéd ts ac ain cel
strains. The Sul§jlestl yodiny fdist |r@é18|ea@|£s26yt35$ozréra§@noilsy 3ge| Aa3gomML26 and

35 W38 human fa.'cttri@tl|t€}5ti~°s oamrrmusqnwaa eshhé v gb 9"-278%81:%% to
tunor necrosis fact Y-interferon- uman tu cell line.

n
o S0 T bundanals £ g1 BuBet apEan i E BORBKSBEONS REPIRERY
T-1 ynphocyt es othavdngnh Epecdirdreulaatyviitympél gewhiercohany100GDat i on from

b I 1 - k

Cncostat n M ot /A Bk, " vsdding , SHe BPHRLERE purEFigdcto .
exenplified W [pnoviidend \&bEe ifdic acaiyitihpbi 88 peastf abaukoh08f GLanor
cells such as A%Hits/ﬂ%“ﬁ%o&¥ﬂ@ %ﬁ@esﬁsﬁﬁh§§ @Bd G&X aHgeBRhggr owt h of

colony formng cells fron1norna tatin M dird not

suppress human prolifera- hﬁ)sWﬁlﬁgt F°@PPHPS§|EP? EEFFaFégﬁbﬁggstn m xed
| eukocyt e cul t urmvieartd arslgdl@r afe igantcet adbuans 7oko509 GiloDaltshsl .

The subj ect.. pol y@%“%%:léiefu%%yt %b%%ts%%, as determined by size
15 exclusion chromatography The subject compounds are
" ‘further characterized as haring an apparent molecular
" weight of approximately 28kD as determined by poly-
acrylamide gel electrophoresis under reducing or non-
reducing conditions. ' '
20 " The amino acxd sequence of fragments of puri-
fied Oncostatin M was analyzed. Oncostatin has sub-
. stantially the amino acid sequences represented in
"Figure'1. Referring to Figﬁre 1, the first sequence
" illustrates the N-terminus of Oncostatin M, while the
: K,/ 25 'remaining sequences_illustrate internal fragments of
the polypeptide. o
" Active preparations of isolated Oncostatin M
contained a mixture of high mannose and complex N-
linked.oligdsaccharide. However, non-glycosylated
30 'preparatIOns of Oncostatin M retained cell growth
fmodulatory activity. |
Oncostatin M is further characterized by its
activity toward certain cell strains. The subject
polypeptide lacks cytotoxic activity against WI26 and
'35 WI38 human fibroblasts, and mouse L929 cells which are
'~ sensitive to tumor necrosis factor, and a Y-interferon-
sensitive human tumor cell line. It aieo is found not



to noderate acid (one nornal acetic acid) andmderate. base (one nornal 15
amoni um hydroxi de) and to heat treatnent at [err]. The anmi no aci d seguence
of the subject poly- peptide may be conpletely determ ned using A .-
commerci ally avail abl e sequencers. The pol ypeptide may then be syn- '
t hesi zed i n accordance with known techni gies, enploying 20 autonated

synt hesi zers which are also cormmercially available. Alternatively, the.

subj ect pol ypeptd dettheil b Priddgceding ¢ Econpnaintumdi Tdomenggeses From a
partial am no afd deSeguenae gRaalescyancPRydedesede Wb dhcadgat ibien be
used for scree&yqﬁﬁthunan;%pnon1g1l|brarﬁ. The |ibrary nQ%bbe a _CDNA
library or a cHriofbsHIRE A30R4r 8- 1endk FRBCBNBARELTPatR tRedRl §ddtified

as anneal i ng t aur fies prbbe, Furt@elrr,agnenssat ont Mi 8t Dgu L dee g epre 14ff sicat-er est

may be identgfi ' nﬂugqr f _WAKS . ) i i r of
ways. The fragliergon# norrtg ) r‘egﬁfgggal}‘%bg?gégggsg%%o%%:@ggfeﬁ&e?ﬁ wg'?i%on,
with the resul t3%y TidRymails @ngndanaRdtprepediferathen wedames of the

desired gene. Gadiss Wueh 4¥ qdyse. wae1desiised prat sPempr2®ramduga yenhanced
amounts of the de- 35

sired peptide nmay be enployed for production of
Teasen: ger RNALERSTR, §3t SR RGP RNA B AR EoLER aheH RATER bPrge
prepared. The mdNfoway Cdnastas ianMedliddnbd suppokak hesaemeyl ifNéaf+ om a

cell which poo Lt dd e d ) B A REPLI H€yan T eal ed
cDNA may then-ggffio %t%ﬁﬁgﬁ%ﬁﬁgedcf%lp%ggg?gggg g%ﬁﬂ?xa%igﬁlna - be
screened with tHelprppereacsions (MLC) at: EPREENGERY LopROS A may be

inserteq into-Agﬁﬂ&s/@p.that'Codfng fragpents nmay be domnstrean1fron1and;:y
oostatin M pol ypepti dertha s bt 8¢ 198 e ety LenctegurEi TE Yaods |
proteins for 10temoderateagtidvi(one normalt hest ivaacit), andmugderatedbase djang nbomaX he
subj ect pol YPepLiie, g 1ARMRRY JrBCES HeaTPiteindiient idgopd and used for
identifying the desi.red’gene. Once a conpl ete gene has been-identified,
_ e amino acid sequence of the subject poly-
peptide may be completely determined using commercially
available_seqhgncers. The pol&péptide may then be syn-
thesized in accordance with known techniques, eaploying
20 automated synthesizers which are also_commebbially_ '
available. | B '
' '_"Alte:dﬁnively. the sub ject polypeptide may be
produced by récémbinant DNA techniques. From a partial
" amino acid ;eﬁuéhcé. probes can be deduced which can
then be used'fdt,sgreenihs a human_genomic library. ;J _
The library may be a ¢DNA library or a chromosomal
livrary. Once the clone(s) have been identified as
annealing to the_probe. the fragments containing the
gene of interest may be identified in a number of ways
30 and manipuldted in a number of ways. The fragment may
be reduced in size by endonuclease restriction, with
the resulting fragments cloned and péobed for the
: presehee of the deSired_sené. Celis which produce the
desired peptiqe'oé'producé edhahced'amounts of the de-
35 sired-peptidé"may bg édpioyed {dr productioh of messen-
"~ ger RNA;f'From_Ehé'meSQénger RNA, stngle stranded cDNA
" may be pbépared.' The cDNA'may"then_be annealed to

25
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either as cDNA or chronposonal- DNA, it nmay then be 15 manipulated in a
varietgkof ways to provide for expres- sion. Were the gene is to be
expressed in a host which recognized the wild-type transcriptional and
transl ational regulatory regions of Oncostatin M the entire gene with its
wild-type 5'.- and 3'-regul atory 20 reglons may be introduced into an
appropriate expres- sion vector. Var i ous’ bxpre33|on vectors exi st enpl oy-

I t f 40,
o e bod TR R HE i A 4TS, R eRebe thaditas e,
etc. These replfi -ar5, caft i the pPolypepthiaes bdhe dewanepdddt eDNaowage for .

mer kers whi ch 're'eQ-erJé’rié@iagﬁd %a"fuste\rﬁ%h ‘E‘te?&tc% d%ScWA' Gnil

in
for conveni ent | ction nto nserteg9 Wher e
~the gene is to Wk WERREIIH LHORTIEMI ch does not recogm ze the

natural ly ocgurring wl qﬁ:lﬁé’rﬂfaiir@l%cr DA cm@l mRAE st 'in%.'}slbét 'iQ%@'rtE@gm atory

regions, furthe atlon w || be req a variety
of 3'-transcri p’{'}%g\&r tquIse RS sRUNE g‘rrg.ggxﬁ&%% &ﬁéf ﬁﬁygﬂg\éPﬁgéﬁf‘ed
downstream fr onf&85m tdred sirof raxonEl th Tine Bogadaditiog idaser ggnen upatieam

from the Structy e SN, B SR AT b heeRianialeneyl S3hibabiane (o]

resection, or t a co
restriction sitand suﬂﬁcbsfeim' srefening The é‘remuﬁ-d'é-n(ﬁ fuse ds pregdedngl fgene,

the struc- 49radpsed.er By DR 1St rlﬁt@fi@%n%%r%dQEh%fme%%' @¥Rd nlg0'rolel Nki Ng
the structural gene to, the ronDter aptor provides

for the |ost nutt®ol4RIRS b :‘I'ﬁép%ﬂ‘?jt.ﬂﬁg’r Ifr'&@r’ﬂ?n \Fé‘re"(?ﬁi Ya&yi es may be
em\_pl oyed for mawrhmdfa;nd ans éxk pf ars Sl dem tdFydeigt ehewidies!l ried gleaes' -

3 -direction of {ranscr | gidgn, e Ji@kere il hutal addiqay 2t onal

I niti.ati on region, which SO I n e regulatory sequénceés all owi ng
for the inducti®hthgr r@!'gm%llﬂ ocn:' QhﬂaommlurDélA gdite maydéhenhde

transcripti 95l ngithd 12664 ath O CINY Ot Wayld'dd Heldvide for expres-
. sion; Where the gene is to;be expressed in a host
which recqgnized the wild-type transcriptional and
translational regulatory regions of'Oncostatin M, the
.,_entire gene with its wild-type 5'- and '3'-regulatory '
20 begidns may be introduced into an appropriate expres-~
sion vector. Various expression vectors exist employ-
‘ing replicstion'systems fbom mammalian viruses, such as
'Simian Virus uo, adenovirus, bovine papilloma virus,
_vaccinia virus, insect baculovirus, etc. These repli-
eation systems have been developed to prOVLde for
Tmarkers which allow for selection of transfectants, as
well as providing for convenient restriction sites into
_-which the gene may be xnserted.
Where the gene is to be expressed in a host
30 which does not recognize the naturally occurring wild-
type transcriptional and translational regulatory
_regions,_further manipulation will be required. Con-
_venientiy._a variety ofl3'ftranscriptional regulatory
regions are known and may be inserted downstream from
.35__the stop codons. The non-coding 5'- region upstream
. from the structural gene may be removed by endohuclease
restriction, Bal3l resection, or the like. Alterna-



ation region, and a transcriptional and trarslational .termnation reglon
15 IllTustrative transcriptional initiation re- gions or pro ters
i nclude, for bacteria, the [err]-gal pronoter, the TAC pronoter, Ianbgg
|l eft and right pro- noters, etc.; for yeast, glycolytic enzynme pronoters,

such as ADH1 and -1l promoters, GPK p @noter, and PG 20 pronoter, TRP
pronoter, etc f or nmmal i an cell.s, SVA40Q ear pronot ers,
adenovi r us rﬁﬁ%ﬁlxﬁuéyaﬁgaﬁo°°P§F§le8§ resﬁ§1§Fﬁ8§d§ltﬁd?EaPeﬁsePﬁe

expressi on qgser Sﬁtd ] 'rm;ednamwscIowdedevmslth-umarlaaplgemt,l thesgstram-f or

epi sonal cel l.ul_ar r be -provi ded
wthout a re ’%{ I Cat g‘né gb%“éaaeow\ﬁ%% 1%ttf[§dna‘3ndbg%0 a'&%'ﬁttg‘} o ?l %‘ﬁlt o the host
genone. ThefDNAkwnktns|ﬂW¥GﬂH@@GUmﬁﬂoS@NG N@B&hﬁnpa@mQﬂGQnGQSanh known

t echni ques, EUH“ﬂrdylde%STﬁg %ﬁbch%@kPBQ%ﬁQ%%QdB%e%TP'tated
DA, transfectlon contactlng 30 the cells with the virus,
ni croi nj ect i ¢® ot %ﬂ@i|$ﬂﬂ9-ce|P§18PstﬁéfPﬁﬁ§ieén@éYtﬁé §¥%uctura| gene

halsI been intﬁm;wwomtprdv{tmzmrf@m ianl @xipaelss tohe chasle titmy bai@l&;own and
W expre - Std uct 18 t It . e
oo G L o Ala 8 o) ROTE AN B A3 oL IR

desirabl e to provi or gnal” “seq ory upstream from
and in readlsgriytﬁnnaﬁt&ndtﬁ?%ﬂ&hﬁﬁhﬂﬂﬂl david 1 apiosh rggdwindesinfieh secreti on

13 of {NeoStidiftaidl SRARANG ARG FedddhUIOLAINN deeadel tn30 as o

provi de for the ‘mat ur e {) p e 1 n_the supernatant ere secretion is
not provi dedtBHct 19kP ﬁ'ﬂsﬁ“@éﬁ'l sthr?a?tﬁ'é‘%"\?éstgé&e Wred itheaccor- 5
dance with cmwmmmionﬂnchdd rsan sdat itoa 1d esinrted 1prodd wite limlnat-ed and -

purified in Q&Z&{ dxa%g nqvl tghéloma%%m'pﬁ:bﬁalke%%%sra%@&] aphy, \.J

el ect r ophor esi raction _ npounds can
be used in atewminatidretgesonvays, both in vivo and in vitro. The sub-

Ject compsunds can bemﬁféhfﬁw@lfems@wphﬁ%sl tidfh@tion re-

' gions or promoters 1nolude, for bacteria, the 8- gal
promoter, the TAC promoter, lambda left and right pro-
moters, etc., for yeast. glycolytic enzyme promoters,
‘such as ADH—I and -II promoters, GPK promoter. and PGI

20 promoter, TRP promoter, eto., for mammalian cells, SVuQ
early dnd late promoters, adenOV1rus ma jor late promo-
ters, etc. As already indicated, the expression cas-

 sette may be ineluded within a replication sYsted for
 episomal maintenance in an appropriate ¢ellular host or

25 may be provided without a replication systeam, ﬁhere it
may becomne integrated into the host’ genome. The DNA
may Dbe introduced into the host in aooordance with

' known techniques, such as transformation, using calcium
phosphate-precipitated DNA, transfection by contacting .

30 the cells’ with the virus, microinjection of the DNA
into cells or the like.

Once the structural gene has been introduced
into the appropriate host, the host may be grown and
will express the structural gene. In some instances,

35 1t may be deésirable ‘to provide for a signal sequence
‘(secretory leader) upstream from and in readlng frame
with the struotural gene, which provides for seoretlon



subj ect conpounds, which may find'use in vivo or in vitro. The anti bodies
can be prepared in conventional ways, either by using the.subject
polype&(ide as an 15 imunogen and injecting the polypeptide into a mama-
| ian host, e.g. nouse, cow, goat, sheep, rabbit, etc., particularly with an
adj uvant, e:g. conplete Freunds adjuvant, alum num hydroxide gel, or the

i ke.. The host may then be bl ed and the bi' dod enpl oyed for iso- 20 lation
of polyclonal antibpdies, or_in he casecff t he nmouse, the peripheral blood
i nphocyt es or s'p?f(.en el?/?rfuf)h%%@i 1R 3 | D VREG VI T SRR i th an
appro- priate nykéadercesd 39 tomprdaldw o dhdhsh mamseres Ifygre piodriec lianal
expressi on of angjbodi Vficyq | P e gEIAHeET

pol ycl onal or no%ﬂ(l)%l %ﬁ?"iﬁ?%ﬂai eé@én%%/rhgee&%ri#ﬁ;rgﬁ m rra?/ietdhef%l’q'ﬂe used
for di agnosis_ort2eR ekR¢ orO$bree hes phak &t QT asi@ GubiyeEad ddl weesti-de in a
sa[rplbea_ such as -f@hé% @m@d@m\séﬁp&iﬂaltc&dd#ﬂ,orfé). arfd g-,.vxfeblc@%chr_efaThe o
anti bodi es may al so be_used. in. i pi - ty chromatogra or puyrifying the
subj ect pol ypept PERISRAY f%%}%{]?‘_ﬁga‘?cp B4t "rﬁf{ d’rrhlacgﬁp %{cﬁet"‘ii& “8s. The
anti bodi es nay. atschiiquesisesuch camtchatdmartop g tep ey Lerlfe coefr ciple rsastijsg et

pol ypepti de assogiat g ] - 73 | ure or in vivo, whereby
growt h of the ce§+g$ﬁ§§m%%pﬂ%§##$%ﬁ.é% tdéifﬁ¥#e'subject conpound may be
used as a ligand for det et nguRIRCHrIARAAUNGT FHE AR WL din' 3hef iskgbj ect

conpound. | Mt hygryayy spldxég,aybml di bt NI NP AL A v 1RGO darhee siih the
Toni {07 ng ¢ he edPEEI SORP GURTBLESE IR TAF (K T ARRD GHL S0 The

nmoni toring e e ) u - : i
recegpt ors. The ssibh ¢et t cooppountid srayw e el ifind usd rim oulvicuroes itno i nhi bi t

the growth of cel rc ' i 1] I aptide as
di stingui shed 10ﬂ-€1r-§'m c§++ sé%?%%ég"{% %\dort/ebsée s%%brav%w i%ﬁuc"so,tm)heIq"gj'lrg’%lg?celne-
ous cell m xture%aps, celtherney waindethie P iFcurmplypeptide as an

135 immunogen and injectihg the'polypeptide into a mamma-
lian host, e.g. mouse, cow, goat, éheep, rabbit, etec.,
pgrticularly'with an adjuvant, e.g. cbmplete Freunds -
ad juvant, aluminum hydroxide gel, or the like.. The

~ host may then be bled and the blood.employednfor,;sq-
20 ..

lation of polyclonal antibodies, or in the case of the
_ mouée, the'peripheral blood lmphocytes or splenic lym-
phocytes (B-cells) employed for fusion with an appro-
priate myeloma cell to immortalize the chromosomes for
monocional'expression of antibodies speeific'for the.
N 25 subject compounds. o _ ” |
o ' Either polyclonal or monoclonal antibodies may
be prépabed.'whrch may then be used for diagnosis or
7detectidh for the presence of the subject polypeptide
in a'sample,_such'as cells or a'physiological fluid,
30 ‘e.g. blood. The antibodies may also be used in affini-
' ti chromatégraphy fob pdrifying thé'subject polypeptide
and isolating it from natural qr.Synthetic sources.
The antibodies may also find use in controlling the
"amount of the subject polypeptide assoc;éted_with cells
in cultureIOr in gizg. whereby growth of the cells may
be modified. | | ' “ '
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sirabl e cell s,

| esional |y, per
may be used in

where the undesirable cells are sensi-.tive to the subject
pol ypeptide. The subject polypep- tide nmay be adm nistered in vivo i
case of neo- 15 plastic conditions, for exanple, by injection, intra%

i toneal ly, subcutaneously, or the Iike. The subject co
vitro to elimmate malignant cells from marrow for

n; t he

npound

aut ol ogous marrow transplants or to i'nhibit proliferation or elimnate 20

mal i gnant cells
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$haEhEre o, pEE TJed"BotiRebRIRg 58 ¥ ALY R,
fagmseegleawh fevizmrmptasgasiiti vgr af Thiag, Ceherogeneit t

8akMeRL 1 Wyt bt éFes copRasiit qua%sofcahheeplfeeeat of NYedd L on
chroni ¢ ulcers, .diabetic ul cers,

raunma
rgi cal
i ons

ane-

condi tion such as
AERRBLE AP LLs pofthds he UBedrabis e BEe! SetRbar ot cduh
physi o- Iogicaltyvacteptableungecuenqiﬁnnnuimpl|caheoeuerbheoaI§meped ar ea.

beaSRRELCES TRMYAIar i a1 WAL! cdsRend RRoLhe

on of a n, crea
plastic oonditions, for exampl b{ ane"t’On, 1ntra-

lesionally, peritoneallf, subcutaneously. or the like.
The subject compound may . be used in vitro toc eliminate
malignant cells from marcrow for autologous marrow
transplants or to inhibit prolife*aoion or eliminate
malignant cells in other tissue, e.g. blood, przor to
reinfusion.

_ The subject polypeptide may also be used in a
composition for treating wounds, such as cutaneous weunds,
corneal wounds, and variocus other epithelial and
stromalldisruptions, sucn as chronic ulcers, burns,

~surgical incisions. traumatic wounds. “and injuries to
‘the nollow. epitnelial lined organs,: such as the esoph-

30

agus. stomach large and small bowels. mouth, gﬂnital.

and urinary tract. The composition including Oncostatin M in

a physiologically acceptable carrier may be applied topically.

35

The composition of the present invention may
be used for treating a wide variety of wounds including
substantially all cutaneous ‘wounds, corneal wounds. and

_injuries to the epithelial lined hollow organs of the

"body ' Wounds suitadble for treatment_inolude_tnose re-

sulting from trauma such as bucrns, abrasions,_outs. and

m or

<+



oi ntnent base is usually preferred, suitable bases in- clude |anolin,
Si | vadgne (Marion) (particularly for the treatnent of burns), Aquaphor
(Duke Laboratories, South 15 Norwal k, Connecticut), and the like. If
desired, it will be possible to incorporate Oncostatin M contai ning

conposi tions in bandages and ot her wound dﬁessings to provide for
conti nuous exposure of the wound to the pepPlde Aerosol applications may

also find use. 2Pne 1ixe as wdlif QQTﬁmr ptlde@p@/{@géyesd&t&e treat-

nment corrp03|t|on IS not critica resent I n an
epithelial cell PRBEFFR}ain®hS|PRRCIRG elfmnsrafrwts:orrp%@qnmwwor@e
appl’i ed topicallyuteabbe ﬁéfeei-@aluaé@e witPl 68 | YormPo LVEL SHHRSE tehd he eye

or 25 as creans, ointpents o o the s t he case of eyes,
frequent treat rrehf'e?gng‘séwﬁﬁf' b‘m gﬁ%f‘i‘éﬁ bR ‘bp‘?‘?'é‘iil GhoN %t UR 2%F 4
hours or |ess? Enrohécsklaoerst ¢bablesicableet®, cam i ctked ¢ ynorediirgaal ind he

treat nent conposk%kg?hgg tgg giéggﬁgd area during the 30 healing, with
appl.ications of -t conp05|t|on fromtw to four times a day or

more frequently. The annuﬂﬂ°@ﬁ5$6y@dMoma!h@eslnﬁQXQOQﬁﬁ%QKﬁn|Rﬂ¥&MQﬁ vary

wi th the manner Qag@eamysaéaép@améh@aﬁmwé oySENAp i1 &4 DEdn A | M
conpounds, .and th range of about 1 ug

n era g..n the
to 100g. The suﬁ?gﬁ?tﬁglgﬁﬁﬁtldEhﬁaﬁaH%r% FOV@% %ﬁ??ﬁ%f H3A of G ically
acceptabl e ch r|aldetwcbnaswshllmepemmoomhame inteddéhtnﬁéaxfnhsﬁﬂl ne, or

the Tike. | The 2Byl ogf:50TPoKIY SUPI ouedh 04 | bendleeryn nec ey el 1Y,

based on the res Sé 0 onse ekperi
anigal s to the sgbpémenpobgpeptsd@eu@llyopnsﬂexwems sutﬁﬁhkﬂrﬂagﬁarwn-

subj ect pO'YDEPtbﬂﬁée IQRO§FRLe§i1€£@én@°9ﬂ§§i$nﬁd(pﬁﬁtfﬁhiaFi?*¥d@*%&H in

conbi nati on with other rs or i1nh b{tors or. 1 munonodul ators,

such as TNF, | L-5regtpf Er%%rBHr noﬁﬂ%%%ﬁ°%n PeRii LADORAOT i edhe SAMINE s
of these oth®? cHopwsDds Gbhhegeneut) 10anal tlye beike. t hef réwgired, "1t ug to

100g. Cbnjugateaioi be possible to incorporate‘Oncostatin M containing
compositions in bandages and other wound dressings to
‘provide for continuous exposure of the wound to the

- 'peptide.. Aerosol applications may also find use.

' The concentration of polypeptide in the treat—
ment composition is not critical. The_polypeptide will
‘be present in an epithelial cell'proliferation inducing

'tamount. The compositions will be applled topically to
‘the affected area, typically as eye drops to the eye or
(% 25 ' a3 creams, ointments or lotions to the skin. In the
' " case of eyes, frequent treatment is desirable; usually
"'being applied ‘at 1ntervals of 4 hours or less. On the
‘skin, it is desirable to continually maintain the
itreatment conpcsition on the'affected area during'the
30 heallng. with applications of the treatment composition
' ”from two to four times a day or more frequently.
' The amount employed of the subject polypeptide
) will vary ‘with the manner of administration, the em-
ployment of other active compounds. and the 1ike, gen-
35 erally being in the range of about 1ug to 100ug The
" subject polypeptide may be employed with a physiolog-
ically acceptable carrier, such as saline, phosphate-

20



t he subj ect conpounds to site directing noieties, e.g.., antibodies may be
prepared, where the antibodies nmay be specific for particul ar nalignaqg
cells or organs. The foll owi ng exanples are offered by way of 5 Y
illustration and not by way of limtation. EXPERI MENTAL Materials and

Met hods Oncostatin M Isolated from W93 Cells 20 Production of a Tumor
Cell Gowh_Inhibitor Froma Histiocyctic Lynphoma Cell Line U937 cells, a
hi sti ocyct i QUEYSERGmEaLdRe | PRe LR&uAdEEr onFAR2RPHBEORT PREPOYNACancer

(1976) 17: 5empld¥aN, wweuebeuhewéedlned[emplrlohley boaskesohCensi ng 25

C2540 t trat 00m RPM
2o0) 30 A SYIRRNNT A 0,95, 18108, 881 LRk obBoRahOb Pl afBLiRolal
pen|C|II|n/snd®pﬂ@n$©|thPsbeEcglQbémpﬁetad6816ngfnrmulat1ons

12-0-t et raadecq,@,rtg)ﬂngfh%r Rele %%bj@%%t g%gyglgéldzsFOU’thaXEngEEt ﬁo&.he

supernatants con- tal ning wer e. r enov ol l er
bottl es wer ®Wadsed ﬂﬂvésﬁlﬁﬂstﬁﬁﬂﬁeégﬁEnPFréé RPRPinagion WhENthe cells |

whi ch detach&Metlgﬁtwumﬂﬂaetokh ver ennashedrs bbntﬁmuhbhoaaluﬁbiéee medi um

and added b k to t Y L ti.ng.in-a_ 35 125m
serun}free t]ill‘m%per gBEFEFGEBPfI@°n8ﬁ3°83§ Fg§é8°dtﬁ§'
supernatantsbmereﬁhﬁIammuams oénthiesef ogbdrt oompuundst Réltekkaerfiltered
t hrough M 4 h eRef kht dc d.gsing a

ol Low 1| bet Iy n, the ciheloaCigsl bl T0088¢ CCBRIOBRERSToHTLO0)
(initial voﬁ@ﬁbsﬂﬂiﬁﬂ CQBH9&§9&tWﬁ ﬁﬂﬁﬁsd&F§6tﬁ§6lEpéétﬁﬁén1§uﬁeﬁnatants

of serun}fremﬁlﬁtdmeeahe@-5eU%33peebhs une$50tﬁuﬁaht§§ueieslhayebélasks -
The supernata %%i? ncentr o nenbrane PM 10, | O/
d.

cut-off and d’ FolPE5k aq&FaP9&3§“aPﬁe°8&E%eﬁFraféaﬁas diluted with
acetic acid resultlnghe1ﬂ@lﬂmmahgcemaapﬂeataoe off férznl bgewag acid in 500m

and concit el AR 4 Ho By HagoBrPYihltat on.

EXPERIMENTAL
Materials and Metnods o
_ Oncostatin M Isolated from U937 Cells
20 Production of a Tumor Cell Growth Inhibitor
From a Histlocyctlc Eymphoma Cell Line
U937 cells, a histioeyetic lymphoma cell line
(Sundstrom and Nilsson, Int. J. Cancar (1976) 17 :565-
577), were cultured in Ssocml roller bottles (Corning
25 (c2540) at a concentration of 4x105'oells/ml in a total.
volume of 300m1 RPMI 1640 medium supplemented with 10%
fetal calf serum (FCS). penicillin/streptomyecin (PS),
L-glutamine and IOng/ml 12-0—tetradeoanoylphorbol 13—
aeetate (TPA) Four days later, the supernatants con-
30 taining the FCS and TPA were removed, the roller
: bottles were washed five times with serum-free RPMI-
1640, and the cells which detached (1x105 cells/ml)
were waeﬁed'3'times with serum- free medium and added
- back to the bottles, resultlng in a final volume of
35 i125ml serum- free RPMI- 1640 medium per roller bottle
' One day later, the supernatants were collected, centri~
fuged to :emove the eells, filtered through 0.45 micron




filter. The 50m concentrate was diluted to 400m wth 0.1N acetic acid and -
concengrated to 40m with the same filter. The concentrate was diluted with
1N aceti-c acid and the resulting precipitate was renoved by 15
centrifugati.on. The resulting concentrate was frozen and |yophilized. The

| yophilized material was used for purificajjon steps. Gel Perneation

Chr omat ogr aphy 20 A Bio-sil TSK-250 colum (600x21.5mm (Bio-
Rad) was attach t -Hah AReSSULEe 4l i.qui - t 0- ;graphj tem The
crude fraction (1.ré§%%%aég;§%¥%§? godvggﬂfgnigégggeggﬁ%?rPIggﬁﬁgg.l@b

aqueous trifl uorfdPefc@vistestildmigonrycrAy idge2 HIPA0-8Qdt tof 2t Helungtafe 25

was injected and sl i (Oh WA% 1PSolameEd s09aanat | eakbycwici R & WRBI hesghase of
40% acetonitrile in 0.1% TFA. The flow rate was 2. /mn_and chart speed

5 _
was set at 0.25 'QPeqﬂﬁrqq%iﬁP@8ﬁ§t®€Fé 85IP8€P€G.f?ﬁeTgﬁFBﬁﬁgt?Bgraphy
was perforrrecﬁ atUQﬂOmd]ﬂm)armﬂ&lOe.CMzAmialsiu@uoulﬁtﬂre foaskeachTheacti on was

evaporated and g Ingrip licate fqr g h_tnhi bitory. Lvity (A A
of A375 ceIIs..fﬁﬁ?%ﬁﬁ%%é&%lﬁiﬁiﬁghggFEFggFFo%gwglagngm2§§8fpé%?%#x runs .
ver e pool ed. Thengmpstane mtt-dd,d0kPagus -85 f andt diladyzegdpr oRPidoel9g4. 8x105
G A units. The d oy RS HO W ceR thate ads2RARALRRY WRkacHkbatiwenghy of
18kD as determ ned by size excl usign chronat%gaa hy (§| -Sil TSK-250
col um) . Reve"r%%n}/ﬁé‘s% i5 @ fBnads GRaCeRLS 8§r 2bh '?NPE@Z?%F #8jd 250
Fr ac]E i Iogs Pdcr? edt al SO0 a‘mﬁcﬂdmmt&t@rﬂd t32 50egc uishag ahomiwenepﬁi hat ed
two-fold with . % TFA. ... Thi L X~ t i_nj I $QC | ca on a
u- ondapak-C18_%baﬁﬁg}7f%¥§6%ﬂﬁ;éﬁp%ﬁ@ﬁfggg?ﬁagshggg%%daigrggéFE'WE¥h
teﬁpérature. THe N aeetie ad sad &pnzemtwhﬁnﬂnt@nﬂomﬂewéharthepeememas
g-n§5t ﬁgf g‘eg- Ther {16527 IFrifi Mo ¥R T a4C halC 1SR R WIRRY 170L¥ERY 0. 1% TFA

acid and the resulting precipitate was removed by

15 centrifugation. The resulting concentrate was frozen
and lyopnilized. The lyophilized material was used for
purification steps. ' '

Gel Permeation Chromatography: . : |
| " A Bio-sil TSK-250 column (600%21.5mm) (Bio-
~ Rad) was attached to a high pressure liquid chromato-
- graphic system. The crude fraction (10mg/ml) was dis-
" solved in 40% acetonitrile in 0.1% aqﬁéous trifluoro-
‘acetic acid (0.1% TFA). A 2ml aliquot of the mixture
was injected and elution was performed isocratically
with a mobile phase of 40% acetonitrile in 0.1% TFA.
The flow rate was 2.5ml/min and chart speed was set at
0.25cm/min. 5ml fractions were collected. The chroma-
B tdscaphy was performed at room temperature. An aliquot
- from each fraction was evaporated and assayed in trip-
licate for growth inhibitory activity (GIA) of A375
cells.

20

30

The active fractions (Fractions 21 and 22)
from six runs were pooled. 'The;pooled mate:ial'had a

" total of approximately 4.8x105 GIA units. The factor
‘was found to have an appabent molecular weight of 18kD
as determined by size exclusion chromatography (Bfo-Sil
TSK-~250 column). '
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AereyﬂmndgraHeThy#mdlmeabm¢onpowar§ooolmeotEBMandiA)
aliquots of each fraction were assayed for groﬁth .
inhibitory activity. Fractions 72-75 were found to
contain the majority of activity. The active fractions
eluted between 41-52% of acetonitrile concentration.
Fractions T72-75 were pooled. 16ml of 0.1% TFA
was;added to the pooled fractions. The nixture-was'in-
jected into a u-Bondapak-C18 column (3.9x300mm) (re-
ferred to as C182)_at room temperature. The flow rate
was set a iml/min and chart speed was 0.25¢m/min. The
gradient conditions were 0-35% in 10min; 35-45% in
100min; and 45-100% in 10min. Fractions were collected
and aliquots were taken and assayed for GIA. Most of
the activity emerged.fpom the column getween 40.7 to
41.3% acetonitrile concentration (retention time 83-
86min). _
' Active fractions were pooled and diluted two-

_fold with 0.1% TFA and. injected isocratically on a u-

Bondapak-C18 column (3.9x300mm) . (referred to as c183)
at room temperature.. The flow rate was iml/min and
chart speed was 0.25 cm/min. A linear gradient was
used betweem primary solvent 0. 1% TFA and the secondary
solvent n-propanol-TFA (0.1%). The gradient conditions
were 0-23% in 20min and 23-35% in 120min., Fractions
were collected and aliquots of each fraction were

ned



The assays were perfornmed in 96 flat well plates (Costar 3596). Hunman

~nmel angnma cells (A375) were 10 used as a sensitive indicator cell Iline.
‘@ells T%xlOS) in 0.1m Dul becco's nodified Eagl es nmedi um (DMEM sup-

pl emented with 10% FCS and PS were placed in each well. Three hours |ater,
0.1m of test sanples was added to each well. Plates were incubated at
[err] for 3 days. 15 Then 0. 025ni ([err]} of a solution of 3Hthym dine

f t - ‘was, ad t | t 6.h f -
o on rhedda{ dde W0 2L Be0B0R WELLVIRY BBBeRFYE! PREHES LS ng
a multiwell haraésa&aarsx AHD Bald] keneegiter t iCantiretga tToahtdmeg§Imen) . I nc. ) .
The filters Wef'fh% aibﬁie?r‘érﬁﬁyt Qio%fb'détn'éou%t 'f%c\eu%hscbatyahea ‘A?b?oﬂgded 2m

of scintillation Sci enti Verse 11 Scienti prior to
counting in a §%4?ﬂ¥¥liﬁQQﬁ1Rﬁﬂhﬁkﬁfaﬂ@ra&@&ﬁtﬁpappﬁgcgﬁ-ﬂﬁﬁﬁﬁdlne
i ncorporati ch. 25 .Soft -Agar' Colony Inhibition Assay (TG) A 0.5nl base

| ayer of 0.5% (Agar N%E X Q'fco Labor%t ries, Detroit, Mchigan) in
DVEM cont ai n- i é%ﬁéﬂﬁﬁx&&h@ﬁé8+§g§§-added to 24 well 30 Cost ar
tissue culture gaﬂa&nidﬁrﬁeﬂlrmdim@ariomorimDanﬂdGﬂlﬁé sane medi um FCS
m xture, 1-2,5x103 A375 fﬁg(f%gaggh%g%e %%?Brh%dbgnt@%t?$a%twFi?'0“5

on

concentrations were over e bas | 'ayer of a es were
i ncubated at [ R¥3tesh ECHLALIFFISI atﬁ@@ﬁﬁe@éléﬂog%)gﬁllFeKﬁ 76a HEFeand

refed after1q dgyed bys aaiobédsxfrtigife Qnﬁrﬂca@}‘oroc%%iagahecontalmbn@3kl1nfc_3§arre
20 Unst ai ned_ anth e DA SO ARA 15 FeE obh B dd UBo PREG, 8505ored
between days 7 mbemednitedesith sI(B FR aavdc S orfer@nqndatcam inMebsbi aeed.from
U937 CelIs The phigd Mdlals SEAUGNCS AR I0H €3l s %%Q%%”h%soEdEBEO%Bat'” M
wer e detern1ned y m Crosequence

each well. lates were incubated at 37°C for 3 days.

Then 0.025ml1 (0.5uCi) of a solution of 34- thymidine
(specific activity 27uCi/us) was added to each well for

the final 6 hours of incubation. The cells were then
transferred to glass filter strips by using a multiwell
harvester (PHD Cell Harvester, Cambfidge Technology;

Inc.). -The filters were transferred to scintillation
vials to which were added 2ml .of scintillation fluid
(ScientiVerse II, Fisher Scientific Co.) prior to

counting in a scintillation counter for quantitating

3H -thymidine incorporation.

15

20

Soft Agar Colony Inhibition Assay (TGI)
; A 0.5m1 base layer of 0.5% agar (Agar Noble;
Difco Laboratories, Detroit, Michigan) in DMEM contain-
" ing 10% fetal calf serum (FCS) was added to 24 well

30 costar tissue culture plates. 0.5ml 0.3% agar contain?

. ing the same medium-FCS mixture,'1¥2.5x103 A375 cells
and the factor to be tested at various concentrations
were overlaid on the base layer of'agar.' The plates'

- Wwere incubated at 37°C in a humidified atmosphere of 5% .
COs in air and refed after 7 days by addition of 0.5ml
of '0.3% agar containing the same medium and concentra-
tions of factor. Colonies were enumerated unfixed and
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anal ysis of the reduced and S-pyridinethylated poly- peptide and of
pepti des obtained fromenzymatic digests 10 of reduced and =
S-pyridinethyl ated Oncostatin Mwi th the endoprotei nhase Lys-C and N

St aphyl ococcus aureus [err] protease. The peptide fragnments were purlfled
by reverse phase HPLC, using volatile sgdvents. The peptides were subjected
to automated repetitive Edman 15 degradation in the Mddel 470A protein
sequencer (Applsitad nBidosyisl @R, nuade)k. ofThelth@$|kbb@b!daﬁhéhn63ninO aci ds
wer e analyzed reverse phase HtLC p|le§ ﬁ?iﬁtens Inc.) with a

PTH C18 coluﬁﬁ ffffbﬁﬁ%qggl PeLuTEMn g2 S daPlfh Acetate buffer/tetra- 20
hydrofuran/acetonltrlle gradlent for elution. The resultant amino acid
sequences ar%e§%q§%ant|ally as illustrated in Figure 1. A conparison of

t hese seq ences-mrth t hose stored in the curent proteln data base (PIR
Rel ease 2% ie Oncosiat|is LGt dilcfedln ogi es

with any ?th?r ‘known QﬁﬁMQFQ%rmﬁﬁaﬁd%bhh@ﬂcetEﬁ&elh%eB?aEOFPh?ﬁﬁPﬁ%Lh t;nnr
necrosi s factqr : CQ actor, inferleukin 1 or
2 or [err]-tf §¥%%Fgﬁ§ thf%ﬁ¥m§ Euh PR%SHSSﬂ“PP8F|ferat|on of

Tunor Cells amal&ugmemftuﬂe(mededErahuféﬁ@wmdninbtmyneaEdenny -Fi brobl ast s

Empl oying ¢ e 3filaeAUita G Yab didldiobiea1pd5s PeolCSnLihed 1300y gt e

foll owi n ts were 3 ion O

Vol anorm 8L TR g o ARt 1S7 Yt SBRENEI Lo, ORGPRLREAROHLBLEAL Ehax
| sol at ed fro@ddﬁﬁ%dgéﬂﬁasé3uﬁﬁim14&@“§ﬂaphylococcus%hQEe§B|QB'eS

gblony Fornatl% é%%%. Th§4gfptide fragments were pugrified. by 9c Sﬁ‘J
S9 10 nﬁ?erse phase HPLC, using ¥dlatile solvents. The 69

peptides were subjected to automated repetitive Edman
15 degradation in the Model u70A protein sequencer
(Applied Biosystems, Inc.). The phenylthiohydantoin
amino acids were analyzed by reverse phase HPLC
(Applied Biosystems, Inc.) with a PTH-C18 column
(2.1x220mm, ABI), using a sodium acetate buffer/tetra-
20 nydrofuran/acetonitrile gradient for elution.
The resultant amino acid sequences are
substantially as illustrated in Figure 1.
A comparison of these sequences with those
stored in the curent protein data base (PIR Release :
25 9.0, May 1986), revealed no significant sequence homol- \,)
oéies with any other known seguenpe.' In addition,
‘there is no homology with tumor necrosis factor, lymph-
otoxin, co;ony stimulating factor, interleukin 1 or 2
or f~-transforming growth factor.
30 , : _
~Inhibition of Pnollfenation_of Tumor Cells and Augmen—
tation. of Proliferatioh of Normal Human Fibroblests
- Employing the soft agar colony ‘inhibition
assay described above, the following results were
35 _obtained;_ '




0 . 106 *A375 cells were plated in soft agar, with or

w thoyt factor in a final volume of 2ml, as described above. Th* factor
ased s froma CI'S propanol colum frq?x_i on with peak tunmor growh
inhibitory activity (@ A). Eleven days [ater the nunbers of colonies were
enunerated . A colony was -defined as a. cluster of at 15 leat 6 cells. One
G A unit was defined as the anount tOﬁggEe]_SO%i nhi bition of H-thym dine

i ncorporation.into A375 cells .in mcr as detailed above. In t.. next
study, various treatnments were em ployed to deternmne the effect of the
treatmer.t, either chermimgdlpi6ts i , ke godqiyVvi f the subject 20
pol ypeptide. The fRddmawiag lﬁlbrépd;afa 22a§91§;é p?aé:ﬁﬁ?tgt °§§PI ﬁ‘ 2. Effecsof
Various Treatnents of Superpgébited Fromr’y W%ﬂ{ﬁ _ FAE4a, " Tumor Growt h

| nhi bi tosy Activity* 25 Frra—Dr ot om—ef—Seper nat ant  1: 4
1:8 1:16 Medi a Control - - g 1pitlan s

39, 780 Unt G Jaisupwiell 7,206*% of £31606es . 1@@%&% Aci d

6, 670 17,073 18, 783 30 err] —85L30

15, 016 135923 *U937 cells were greated wi'th. TPA (I /m) for 3
days and then th@3cells were washed wig h nedia and i ncubateg for 24hr in
serum free nedi adBefore coll ecting t hglsupernatants. The ernatants were
treated1oi th 1IN 48etic acid or 1N amm®®i um hydroxi de (NH . They were

t hen di al zyed agaPnst medi um 35 106and tested for cheireability to

I nhi bit [errL;\ h¥rri gﬁg ’iﬁncorﬁa%oaatli on tint_o A375 cells. = A375 cells were
| abel ed wth t§9ardi Wery patied) Laosolthagarst wibh of vl thogevejdigbation.
*+Qata shefindaféna &MMCQ# padat asndeseribedoabovenut the g“ggrf &bove
results dgﬂ% g ea s aipmwclssalum Mtactiioa eighy TUROE "GN | S
substanti af* § tEQFZ 3LV EEY {83A) vat Bbavan days Aakenl the alumbessisk and one
normal  anBORPRHER VTR spunenated.  nA ealgnyc wasodeftned pmuadsuater belsti vel y
i nsensildj b@a§t06 relds o dmeaf ynit was defined as the amount to cause 50% inhibition
of “H-thymidine incorporation into A375 cells in micro wells as detailed above.

In thz next study, various treatments wers 2ea-
ployed to detarmine the effect of the treatmert, elt
chemical or paysiecal, 'on the activity of Ene 'su":.jec::

20 polypeptide. The following table indicates the

| results. ' '

£

her

Table 2. Effecsof Various Treatment_s of Supernatants of
TPA-Induce< U937 Cells on Tumor Growth Inhibitory

Activity* : -
N~ 25 ‘Final Dilution of Supernatant a
R | 14 1.8 1:16
Media Control . - - - 39,780
. Untreated Super. 7,206** 13,896 16,000
.- 1N Acetic Acid 6,670 17,073~ 18,783
00 6,956 15,016 13,923

-*J93T7 cells were treated with TPA :((10ng/ml) for 3 days and
then the cells were washed with media and incubated for 24hr
in serum-free media before collecting the supernatants. The

"i'supernatants were treated with 1N acetic acid or 1IN ammonium

- hydroxide (NH_CH). They were then dialzyed against medium

35~ and tested for their ability to inhibit *H-thymidine incor-
. 'poration into A37S5 cells. A375 cells were labeled with *H-

- thymidine (*H-T4R) for the last 6hr of a 3-day incubation.

**Data shown are *H-TdR incorporation counts per minute.



strong.acid and noderately strong base. The subj
heat treatnment at [err. for 1 hour but not to [err]. for 30 m nutes. fﬁb
subj ect conpound was al so tested for heat 10 stability and was found=to

retain its activity after exposure at [err] for

substantially all its activity after expgsure to
next study, the ability of the subject polypeptides to inhibit tunor cel

replication of a 15

fol- Towngt

able indicates the results. Table 3.

ect conpohnd is stable to

Thr, but to | ose

[err] for 30mn. In the

Rk | §6<Yv<9fr@ﬁ?ﬁ@s&éxﬁoﬁﬂﬂ-ﬁé’\’a@l’xd@@ﬁdgat ed. The

| nhi bition of Repllcatlon

of Tumor Cel |ZE3GimPUM| R cBNORERIEEEH MASTRRRY ko Fdantiall

Units GAto E‘@#ﬁ@t&@%t@hi@aétmﬂ'mrbﬁeid§ normal acetic acid ?drlrdeR
| ncor porati on A54 Ing canc

(neur obl ast on®}® Rotnd

ammonfh& h%ﬁ?%@%%?(rmﬁ@ﬂﬁﬂmﬁhe subjeét com-

0.3 25 Tupounde| &se veebaplee byl imsensivived | S0 Hwtipraatetatalie addi -

tion of vari 0 éréjﬁé F%éﬂ?saeﬁ){‘ @ﬁ%)é%@é *1 M%&g%lgégéj Egtl{%nsd/@‘gﬁsﬁe%phase HPLC

as detailed a ove.

h |

ncu in 0.2m

medi um wer e | @@BPRENG H féab}etmnwﬁetﬁ%wfnbrm ':'{Qfﬂsucﬁm/e\ ). One
unit tunor greyhR Set n¢ﬂht@|9@¢g acér V30 Ym{Kd¥9sis defined in the | egend

to Table 1 as that ano

auses 50% i nhi bjti on of

TdR
i ncorporation into. A37Jgh?‘re?‘é{?|g?r‘é€c%?q’%°un 2 Und ¢S !'sesdt'éegtﬁ%erbea[% be
apprOX|nh elysnﬁpglbtypmmdfwed poanei to réea i 01 BS taet Cohterd f s on (ng/n1)

-apprOX|natelyé€a%9u£éogt3§6°c[§égl aniéggggéffgs? EﬂéﬁfﬁgiggﬁgorpoLZtrgz

to cause 30%

into W26 nor hf# hﬁﬁﬁﬁiﬁyb?65$65?§PQﬁ%f%o¥°s%%

experi nment .
sel ective in

15

[ ve
e %d3Qi§'1fUQS7 factor in dwy

23 The ﬂbomerﬁéidttstd@ﬁpnsméa&mihai &NChne SE P jgbtM i S

|t abi

pepLi&gstgblPHﬁPEEtrggmor cell replicatlon of a

varlety of neoplastie cells was investigated. Tne fol-
- lowing table indicates the results. '

_ Table 3. Inhibition of Replication of Tumor Cells by

20

25

30

35

Purified Oncostatin M from U937 Cells

Units GIA to Cause
30% Inhibition

Tumor Cells : 3IH-TdR Incorporation

AS49 (lung cancer)
"HTB10 (neuroblastoma)
A375 (melancma)

21
81
0-3.

Tumor cells were plated in microwells 3hr prior to the addi-
tion of various dilutions of Oneostatin M, purified by re-
verse phase HPLC as detailed above. For the final 6hr of a
3-day incubation, cells in 0.2ml medium were labeled with
*H-thymidine (*H-TdR) (0.5uCi/well). One unit tumor growth
inhibitory activity (GIA) is defined in the legend to Table
1 as that amount which causes 50% inhibition of *H-TdR

incorporation into A375 melanoma cells.
determined to be approximately 10pg of
therefore the concentration (ng/ml) to

*H-TdR into A549, HTB10 and A375 cells

1.4, u 0, and 015ng/m1, respectively.

. into WI26 normal human fibroblasts was

U937 factor in any experiment. .

One unit was
purified protein,
cause 30% inhibition
was_approximatelf

*H-TdR incorporation
not suppressed by



Eation, havi ng wi dely varying eff'ects dependi ng upon the nature of the
cell..The subject conpound is effec- 5 tive against nel anoma cells, such as
A375 el anoma cel |'s, squanpus |ung cancer cells, such as A549, and
neur obl astoma cells, such as HTB10. Tunor cells were seeded at 3x103
cells/well o and normal fibroblasts at 1.5x[err] cells/well in 96 well
plates for 3 hours. Various concentr at i ons®df purified Oncostatin M -
obtained fromthe fracti. r he .Cl columm with peak antiproliferative
activity agai nst A375 cel sJ m%geJea§§es§%z°ﬁd%teWP88\gﬁg§§_ I%glﬁér raJ§I‘—’i—°t‘hyrri di ne 15
i ncor poration i rttatidl |4 igssadeahirved lim ittsi gbiiddtty wel lishdbicaekpli-
concentration. The {&SUIHS L ST, | le 2 Tabl e 4.
Y VaRE gtrects deplnding pln

I nhibition of Proliferation of Tunp atiron
Proliferation oftMoriafuts Robiesiceld, ofbessubijgch cPrPOHNdsAdeRf fec-

inhibition 8§ stivailatd st melanoma cells, such as A37A3fRlanoma

W38 Exp. 1 164 . 6 30 46

46 A375p I—ﬂﬁjols' squwozyas é*xd\_g gancer cellsz7such amﬁsug. and »g

46 9 87 neurobl¥stoma cellx36 sk@h as HTB10. 3 76

11 . 52 A375 A549 Exp. 3 - 75 25 85 22

8 71 16 A375 SK- MEL28 3
: Tumor cells were seeded at 3x10° cells/well

10 and normal fibroblasts at 1.5x103 cells/well in 96 well

plates for 3 hours. Various concentrations of purified
U B Oncostatin M, obtained from the fraction from the C183
' column with peak antiproliferative activity against

A375 cells were added and three days later 3H-thymidine

15 incorporation into cells was measured in triplicate |
wells at each concentfatidn. The results are shown in
Table 4.

20

30

35



. B
15 Exp. 4 20 87 5 75 +25-1 59 117
Results shown are %inhibition or %stinmulation of. 3Hthy- mdine ¥
i ncorporated into tunor cells (A375, HIB10, A549, and SK-MEL28) and negmal -«
fibroblasts (W26 and W38), respec- 20 tively. One QA unit is defined
in the l'egend to Table 1 as the anount éy Oncostatin Mthat causes 50%
I nhi-bition of 3H thym dine incorporation into A375 cells. In addition to

e ST gt e,

Sef L | 6 0
differential effect | gy an cell nunber F%ﬂ- fomﬂng gsda s of

treatnment of the two cell types with Oncostatin Mas shown in Figure 2. The
Oncostatin Mused was froftfhe HPLC G183 g, colu fraction with peak
activity for inhibitin§lpe3Nall eraLfiQiﬂBz—AégglgeEﬂgﬁiﬁﬂiﬁﬁégﬂ2 is a series
of phot ofi crogr aphs .of A375 nel anoa37%el I s that were un-WI3&ated (A),
treated withE&pgrowth inhibitbory acBsvity (G A) units of &hcostatin M(B), -
or 100 units (C). 35 Photodicrogr%ghs of WL38 fi brobl as3® that were un-
treated (D), treated with 5 Units G*\ (E), or 100 units %25 (F). The
cells were stained with crystal vigied in O0.59pgret hanol . yrdpgni fication =
63X. [err]/PhelE.0o¢ Oncostatigy M PurNTTed OncoSE®tIin M sUBgEcted to [err]
performed under reducing cond tions87was found22o have an3@ppar ent

nmol ecul d0 wei ght of approxim@ely 28kD as-showh in Figur823. The follow ng
proteins were used as standards (li A : ovahg in, M = 43 kD chynotryp-
10 si nogengd, = 25.7 kDyg | act pbul i n [eg%?lwr_z 18. 4 kD; |ysozyne,

M - 14.2 kD BOV|ne trypsi npg nhi biggr - 6.2 kpp insulin A and B chain, |

- 2.3 kD and 3.4 kD re- spectgvely.7Pncostati niplwas applied to | ane B
Oncostatin M subjected to PACE unﬂg&énon-

_ . . SK-MEL28
15 Exp. 4 20 EF )
_ : 5 5 25

1 59 1

Results shown are % inhibition or % stimulation of 3H-tby-
midine incorporated into tumor cells (A375, HTB10, AS49, and
: SK-MEL28) and normal fibroblasts (WI26 and WI38), respec-
20 tively. One GIA unit is defined in the legend to Table 1_as
the amount of Oncostatin M that causes 50% inhibition of 3H-
thymidine incorporation into A375 cells.

In addition to the observed differential ef-
fect on 3H-thymidine incorporation into tumor cells and
25 normal human fibroblasts, there is also an observed - W,
differential effect of morphology and cell number fol-
lowing 3 days of treatment of the two cell types with
Oncostatin M as shown in Figure 2.
The Oncostatin M used was from the HPLC-C183
30 columh fraction with peak activity for inhibiting pro-
liferation of A375 cells. Figure 2 is a series of
photomicrographs of A375 melanoma cells that were un-
treated (A), treated with 5 growth inhibitory activity
(GIA) units of Oncostatin M (B), or 100 units (C).
35 Photomicrographs of WI38 fibroblasts that were un-
- treated (D), treated with 5 units GIA (E), or 100 units



15 reduci ng condi tions, also has an apparent nol ecul ar wei ght of 28 kD
and p%ggein el ectroeluted fromthe band was found to inhibit proliferation
ef A375 cells. Antibody to a Synthetic Peptide of Oncostatin M Reacts 20
in [err]-labeled Oncostatin Min Radi oi mmune Precipitations a)
Peptide Synthesis: The peptide corresponds to residues 6-19 of the
Oncostatin M proteln and was syn- thesized By solid phase techni ques on a
Becknman aut o- d instrunment as described (Gentry et al., J. Bio
Chem (1983) 258“ﬂ219 ne %L{?)e‘bﬂ%ies‘?ﬁa%“ iy R & st 185, ng the
"1 ow hi gh" HF pr@cﬁﬂunetmémmiet Mdgniflica¥don C63W. Soc.. (1983)
'105: 6442-6445). Purification was acconplished by preparative HPLC. 30: b)
Production of Anti bodies: The pept i de was coupl ed to bovine Y-globulin as
descri bed (GentrY¥aBe@SOp{PAGE of rénepgtatiiged! 152: 421-431). New Zeal and

white rabbits were prined i ousl|
as descri bed (Gentrg%and igﬁg%?%%%é}%ﬁ%m) ﬁbffﬁ%i%%?%@% g

Antisera used weP®FbREMEY; PRILD '}ﬂ‘t‘%"r“qgiﬁéqqq"t 3 dound t°2@a(‘,")e
| odi nati on of Onamsappanrent mdﬂenuaﬂmauﬁignu-oﬁI&ﬂdnbxﬂnedekinGQQQSh%tIn M

was radi ol abel ed y i usi i nsl ey et
al ., PNAS (1985)81£g‘t"ll2‘315%1‘P Eg?uliﬁ?’ al |f(}geoml<ﬂ}%dq Q:Lz& (c:}' preelp?alJJ &% AR3
cont ai ni ng 100, 09bazpardas( henediv t ovaliiminntMser W3 K edyewd tayainst the
N-terninal 17 ang pRogeh dg, oﬁronczetﬁtw Ma(éedgaioaim%'sonmf 1180k Wy the

absence or presepce of t he N—te (the Nter'mnal 17 ‘am no

aci ds of OncostatY?°fym¢2 %H) - 1 d‘%utﬁp cit”tﬁi & %Y RS i@ R EioR t=ai-én
anslysi s as desckDbpethgils| yared Blcha i onrend 2oy KOLAR) 32.5l 297 Fe-2986.

N torm nal pepti RedEEREERE" Pudfagatln MY SRR ek 3,19, 80 1
NaCl, 0.05% .. Oncostatin M, subjected to PAGE under non-
15 reducing conditions, also has an apparent molecular
'weight of.28 kD and protein_electroeluted from the band
was found to inhibit proliferation of A375 cells.

. ~ Antibody to_a Synthetic Peptide of Oncostatin M Reacts
20 in 1251- ~-labeled Oncostatin M in Radioimmune - |
Precipitations :
a) Peptide Synthesis: The peptide corresponds to

' residues 6-19 of the Oncostatin M protein and was syn-

d-thesized by solid phase_techniques on a Beckman auto-

mated instrument as described (Gentry et al., J. Biol.
Chem. (1983) 258:11219). The peptide was cleaved from

' the resin using the "iou—high“ HF procedure (Tam et

'al., J. Amer. Chem. Soc. (1983) 105:6442-6445),

‘_'Purification was accompiisned by preparative HPLC.

EL S ~ Production of Antibodies: The peptide was
coupled to bovine Y—globulin as described {Gentry and
Lawton, Virology (1986) 152:421-431). New Zealand

b white rabbits were primed and boosted (5 times) at 4
sites subcutaneously as described (Gentry and Lawton,
35.__Virologz (1986) 123_H21 -431). Antisera used were ob-

7" "tained 2 weeks after the fifth boost.




Noni det P-40) containing 0.1%BSA for 30 minutes at 40C prior to the
addition of [err]-Oncostatin Min 85A TNEN contai ni ng 0. 1% BSA and 40\JM
dithiothreitol (DIT). Seven tubes containing 5 [err] antisera were

i ncubated 20 with 1125 Oncostatin Min 85 ul TNEN contai ni.ng 0. 1% BSA and
40 MM DTT for 30 mnutes at [err] prio@ﬁx)the addition of 50 ul of 10% -

formalin-fixe Staphylococcus aur?u Pansor bi n Calblochg Fol | owi ng an
additional if§ ubatlonEﬁ5&_3ﬁ_ﬁﬂn_-2§—-33—$5lﬂ+f-thé gaBRISWRf ePAFEr of uged
and the pel | etialagr pusdshed dntoseatwnt i dasl cZQEdLAbRDEdt @iskubj ecting them
to PACE anal f b % ter

SDS/ PAGE anaﬁ%sﬁ?e 1%? Lg%ﬁﬁuﬁﬂg 9 “Q% prgg?ggti@ §“?n5i§gt§gngéf 1 hi
speci es was Pmmﬁbﬂﬂ@65ﬁy330356h85pﬁclusnonloﬂuah eicébs @&baheabeled

pepti de Cosr“a%epa%@uw tc%nttlaeinlil'ntgeﬁﬁb”@bolzpa”hﬁg %Ekéa gigpnco- statin M
i ndi cating that the precipitation was tic for this peptide. The

carbohydratef@GPﬂ&s@FﬁéﬁeSPmCﬁé6§F§FFnaﬁFBBStmégeeyaﬁﬁﬁ@dnﬁ} ﬂ@stlng for
gl ycosi dase amisiot iaeiildys. otmmwcosmecdnpmtateaamrenaucdoaSofniezabove wer e

d h b ff doal
Gescr | bed by 1 EFepbEEnge EE BeRARRel oF LAY @Fﬁmgggggpgiésdaase H a
enzyne with dpde N-diepingl N7 amikedariids efnfosesshitdosMackar nges '

resul t ed t I f Y t ches of M =5 24
o oy'S ?’8‘%&?&5 et “‘3‘%’53%2?3??&°W32§Qé§§§?t 236 to this

enzyme, indi Ga89%g et lHRslem etppd.- »cBiochemlssrye 100987 2BR348-

ol i gosacchariap8s. Treat- nent w th neuram ni dase resulted in the appearag&s
of a single band of M

0% 5" T Mo A e TR Mg

het er ogenei t)pﬂerilmlw%tad o W 2 g gify ddyer di-diermdoad. pEIpS idesdnt 40i ndi cat ed

that actiye RIC PR @frﬁac Q¥ Atsn WrsompAiAned samM a1 @f 0Bigh
mannose and conp |gosacchar|de si de .
onidet P~ containing .1% BSA for 30 minutes at 4°cC

prior to the addition of 125 oncostatin M in 85i TNEN
containing 0.1% BSA and 40 mM dithiothreitol (DTT).
Seven tubes containing 5 ul antisera were incubated
20 with 1'23 oncostatin M in 85 ul TNEN containing 0.1%
BSA and 40 mM DTT for 30 minutes at 4°C prior to the
addition of 50 ul of 10% formalin-fixed Staphylococcus
aureus (Pansorbin,’ Calbiochenm).
Following an additional incubation for 30 min. )
25 at 4°C, the tubes were microfuged and the pellets were W
washed 4 times with 1 ml TNEN prior to subJecting them
~to PAGE analysis. A diffuse band of Mr = 32 kD was ob-
~served after SDS/PAGE analysis of the immune precipi-
tates. Precipitation of this species was inhibited by
30 the inclusion of an excess of unlabeled peptide corres-
ponding to thée N-terminal 17 amino'acids of Onco-
statin M, indicating that the precipitation was spe-
cific for this peptide.
The carbohydrate compOSition of Oncostatin M
3% was examined by testing for gly0081dase sensitivity
Immune precipitates prepared as in ¢ above were treatad
with buffer, endoglycosidase 'H, or. neuraminidase, as




15 chains. Oncostatin M Isolated from Normal Human Peri pheral Bl ood
Lynphécytes (PBL) Produttion of a Tunmor Cell Gowth Inhibitor fromPBL's 20
keucofact i ons conthining PBL's, .obtained fromthe Bl ood Bank, were dil uted
1:1 with phasphate buf: fered sallne pH 7.4 (PBS). '"Thirty five m of

di luted bl ood were underlayed with 10 ml of7a solution con- sisting of 9%
Ficol | containing 20% by vol ume of 50% 25 sodlun1d|atr|zoate (final

specific gra¥l t)dzéogcrh&w)by ﬂlexsg,re@dlettnta& vvezneaeent T r"bugedxea}t m@m
tenperature for m.nut es .om

gradi ent interf & Qﬁﬁﬂ#}f haﬁB§nz§gﬁ ngéd §§Fﬁ§9ﬁ§?é ERECR: Iysed
for 3-4 mnutes hﬂn%emihﬂﬁhrmanﬂOSH)okianﬂammmaMLQQntaeﬁuhged 8% &heoni um
chioride and 0. \diadeddEr aftce%(}%d’&“ﬁ} YchAGkedeliaad! @%@c%goefcgu -l ysing

sol ution by cent T ug m nut €s_and resuspen

M of RPM 1620 3tedidrm élsﬂ(veasmr‘fcm &ifnltn"g veiadapedsd été’é‘uléﬁh was'
Thronbi n was addaghdic ivd letrcwczaemw@t | Qmdafca®ibgUtilat Abe @afll mole-

suspensi on was agitated for utes at [err],.and_th . pl t

aggr egat e allome %%?sﬁQQQQQW?#ﬂQS HEVE§E ﬁéi§3§6§ﬁ§@518éPls 3%?8%
transferred to mmemt ubiesh n&ur&mﬁnwdabdnrasui&ﬁdfugamh@nappeauspsnded en 1
n fetal bovine § err t aieRiaN 2 g of
brushed, prewetteﬁ{#'f% on Woocfra ype . %OH?F%Q1?5%{}?)&%%3%0#%&%&52’0””“ was
i ncubat ed at 18708EMektB0L i $iALD difeﬁflmeéjttact{r@-ﬁtbed-ie I ORGORtas Liand B

| ynphocytes. T%&@mmimwmwéﬁéw el sihqyattrm off Rk

1640 medium ([er contalnl 5% fef.al bovi nd, t d
noRadher ent cel I%Jl'l% 5Ottt ¢ ?'”e%l © (%%%%@1"@% Léd"l(it Jred at
[err], 5% ][err] ﬁﬁafparatfcms 9:&‘ hone s §at IRPM -ckov@ imedi ulmmixture of
high mannose and complex N-linked oligosaccharide side
15 chains. '

Oncostatin M Isolated from
' Normal Human Peripheral Blood Lymphocytes (PBL)

' Production of a Tumor Cell Growth Inhibitor' from PBL's
20 Leucofractions containing PBL's, obtained from
the Blood Bank, were diluted 1:1 with phosphate buf-

- fered saline, pH 7.4 (PBS). Thirty five ml of diluted
blood were undeplayed with 10 ml1 of a solution con-
~ sisting of 9% Ficoll containing 20% by volume of 50%

) . 25 sodium diatrizoate (final specific gravity of 1.080).
The gradients were centrifuged at room temperat&re for
20 minutes at 850 x g. Cells were collected from the
'gradient interface and washed with PBS. Red blood
cells were shock-lysed for 3-4 minutes with 10-20 ml of
.30 a solution containing 0.8% ammonium chloride and 0.1%
' Nau-EDTA.- ; ' '
- Cells were collected from red blood cell
lysing solution by centrifugation at 600 x g for 10
minutes and resuspended in 10 ml of RPMI 1640 medium
35 (GIBCO) containing 5% fetal bovine serum. Thrombin was
added to a final concentration of 0.5 U/ml. The cell
suspension was agitated for 5 minutes at 37°C and the




15 (10.49g/1) containing [err].[err] (1 ng/l), [err] (2 ng/l)

[e r].[err](0.017 ng/1), 1-am noethanol (1 ng/1) hyman transferrin (57

ng/ 1), bovine serumal bumin- linoleic acid conjugate (Si gfa) (200 ng/ﬁ%{
L-glutam--ne (300 ng/1), penicilliin/streptomcin (100,000 units/1) 20 and
phyt ohemaggl utinin-P (Wl lcone) (2 ng/ 28 The supernatants were coll ected,
centrifuged to renove the cell's, concentrated by ultrafiltration (Am con

Di af | o menbr @la téllet0 agg@ekdteualdbivpd tndsdiblyzEedrafanbsuet®sl M acetic
acid (Spectr r Indle¥Sies 15.4bI agfi t alg_was

| yophi | i zed. %&% %H%F%ggfﬁoﬁ ?o#ggg ngﬁgféﬁgggrsg h?gag?%gﬁ mgg
reconstit ut e@oviereg My @FHFPW¢36éﬂﬂénacFGSFﬁgeHSPﬁ1ﬁnahdmépﬁﬁFéé to a

Bi oGel 30 B‘ollQQleC%'eWEh (an@. %rﬁﬁs@@i‘r@ﬂuhhtbrat ed1umhhcdnbharehic acid at

a flow ratge [ mn i ons re_coll n al i quot
from each fr%ct5| &%?”&?&ﬁ&ra?é‘&wﬁﬁa QSEK 88 MROtri ﬁVPEa?éBfor growt h
i nhi bi - tory (Femwally. (G A) of A375 cells. The active frac- tions were.

led., | hi | d, d d K I
(600 x 21.5 m. '22 1B g 9831006300889 2BLSpTkY 51 ﬁﬁ?ec‘) o

Chronatograpmpn) OTsHmE@sFtacailday: atikachmaat. pﬁrmpDQQVFQﬁ a8ndpéol ed
gSK- 258 1(‘1 ractll %CPI Q‘ﬁ%deb?d.luhﬁVﬁhgetﬁﬁﬁsﬁaE'Hb@f R38AN3 §d"°tlkalc|1§ as
escri be erjv ce ro on pa

support at 401%/00;(:@9? Ioﬁrg?'rol ImédziHE 2? 5359°H%6§Bﬁ5§og]%cgﬁ5€' trations,
respectivel y.badvine GaldunGandt thkbeluiedr noAadagreaitngeflaésr X PBado-

deoxyuri di neézjdg_g_ coﬁr gtion into DNA (G A): These assays were performed in

flat-bottone tissue cuI%ure trays (Costar 3596). Human nel anonbw/
cel I's, A375 (4x103), .iABlsd2uix df t§§t11§a{ﬂél)ewf5'e cudsuggdeatt 3788ch wel |

- and incubat edf QoA g 1At for 96 hours in RPMI-1640 medium |
15 (10.4g/1) containing FeSOy-TH,0 (1 mg/1); ZnSOy-TH,0 (2
mg/1) NaySe03+5H,0 (0.017 mg/l), 1-aminoethanol (1
mg/l) human transferrin (5 mg/l), bovine serum albumin-
linoleic acid eonjugate (Sigma) (200 mg/l), L-glutamine

- (300 mg/l). penicillln/streptomycin (100,000 unlts/l)
20

and phytonemangutinin-P (Wellcome) (2 mg/1l). The
supernatants were collectéd, centrifdged to remove the
cells, concentrated by ultrafiltration (Amicon Diaflo
membrane YM-10, 10 Kd cut-off), and dialyzed against

- 0.1 M acetic acid (Spectrapore 3 dialysis tubing). The

clarified retentate was lyophilized. , _ ‘ W,

Gel Pefmeation Chromatography .
The crude fraction was reconstituted in 20 ml
_ of 1 M acetic acid (50 mg/ml) and applied to a BioGel
30 'P-100 column (2.6 % 88 cm) equilibrated with 1 M acetic
acid at a flow rate of 0.5 ml/min. Twelve ml fractions
were collected. An aliquot from each fraction was
evaporated and assayed in triplicate for growth inhibi-
tory activity (GIA) of A375 cells. The active frac-
.35 -tions were pooled, 1yophilized, and rechromatographad
| on a Bio-$il TSK-250 column (600 x 21.5 mm), as
described. ' |




[err]. Cells were-l'abeled for 24 hours with [err]-1dU (0.05 uG /well) and
i ncub@ted an additional* 24 hours. Cells were washed three tines, harvested
with @ multiple sanple harvester, and radioactivity was 20 counted in a .
gama counter. Results? One preparation of PBL-derived tunor cell inhibitor
was subjected to automated repetitive Edman 25 degradation.' The

ani not ermi nal amino acid sequence is as fol3%ws: 1 5 10
15 A-A1-G X- X X- K- E- Y- X- V- L- X- X- Q L- Q~K X regresents an_am no_acid that
has not been-30 Be¥8Z3ge Fnasge Righ 8HRe t M FPKT 820 of
U937 factor cleaﬁkgcmndneates indentity with the N-" term nus

PBL-deri ved factor r
A-A-I-G-X-X-XPK-E-Y4X4V-L?§?Xfépﬁl R%85é9aFé8Po%? ggolegE%Siafég
A-A-1-G S C S K- ErgcRiyns- wag @chigvid by3oevarsaephase 3?h@y¢5$m@-ability
of PBL derivéd Ogqashytay Welerebbact ?eetaeaavea eumarVééiftyqﬁIb9€$$s was

I nvestigated. It _was found that nouse L929 c g nps enstive to
PBL- deri ved OncoSL¥tRd HIred mgosdappk:§? OGBPEPAFuﬁFt Prtle 2efan

fibroblasts, W 2@onyeira let afidl atedst §30neprbyahbtatoreebnrabid9dP G A

units/m. hbrnal n hocyte proliferation at 72 hours post
ni t ogenesi s was ﬁ%#ggfﬁgcfégpby up to 500 GA units/m. 10 It is

evident fromthe above results, that a novel polypept|de and pol ypepti de
fragnents arne pr@%&de@deQhCthﬁﬂaQ%rvsﬁgsﬁ9rU§@HE|aes@QIG@bLU|ar growt h.
9

e o, LT R,
CONLMnCtlon with other conmeuadassaysodabetpagfoehédlan gmamkhottahed
~ 96-well tissue culture trays (Costar 3596). Human
melanoma cells, A375 (4x103), in 50 ul of test sample
15 . 'was added to each well and incubated for 3 days at
37°C. Cells were labeled for 24 hours with ?25I—IdU
(0.05 uCi/well) and incubated an additional 24 hours.
Cells were washed three times, harvested with a |
multiple sample harvester, and radioactxvity was |

20 counted in a gamma counter.

z it

Results:
One preparation of PBL-derived tumor cell
inhibitor was subjected to automated repetitive Edman

- 25 = degradation. The aminoterminal amino acid sequence is-
as follows: -
| 1 5 10 15
A-A-I-G-X-X-X-K-E-Y-X-V-L-X-X-Q-L-Q-K

X represents an amino acid that has not been
30 identified. o
' ' A comparison of this sequence with that of
U937 factor clearly indicates indentity with the N-
terminus of PBL-derived factor.
_ ' : 1. s 100 - 15 _
35 pBL-factor  A-A-I-G-X-X-X-K-E-Y-X-V-L-X-X-Q-L-Q-K
U937-factor A-A-I-G-S-C-S-K-E-Y-R-V-L-L-G-Q-L-Q-K



%
subj ect pol ypeptides therefore add an additional . pol y- peptlde whi ch Ry be
used with mxtures of cells, both in vivo and in vitro, to selectivel)
reduce or enhance 20 cellul ar proliferation of a partlcular type of el | . =
In particular, the factor can be used to treat cells for autol ogous bone
marrow transplants. Use of the factorgdnhibits-the growth of tumor cells
in the marrow and may stinulate colony3 ell formation. 25 Oncostatin M may

2l 50 De used 10 Sti MG ILQULN Lag0T tHE! L3 15EL) Bt BRLCRYRLRED! NG

wound healing.. In the i-de ~or tS"t her eof
can be used (hwqahﬂ}ri@géhstot @ffmdl‘-céeaﬂutlpbédynf Qrfrra varémty Ffie i nduced

anti bodi es fdgnd JIsgd Qﬁ@és%ri%qedmcqg %gnf%aae%ﬁat tneueebegbby fluid or

to nodul ate the activit factaor bi nd |ng . t hose
anti bodi es tQiﬁ%%uﬁeqﬁt%?ﬁﬁﬂﬁtﬂﬁ§dt€n8§§f5FFﬁVﬁFo nFPééﬁéﬁPthHéiéﬁf serve
as a comﬁnneni wf 1c00mgrmﬁuium1lcst/ml N gomann€libenbliaklsqQt Rgeéreagest s,

partlcularly fi e q ostatin M '
CLAIMS: 1 muﬁ?ﬁﬂéxﬁ%ré?gﬂnb ‘ Fggggﬂéaggggigﬁbﬁaﬁﬁ 0 acids that is
i nmruncl ogi cain it sofmdsss - I~B>nn@dcthummvi'rt-ﬁmphenyctcnaro\hhifchatcnpoarm is a
pol y- pepti de GrRaty §d¥t %‘ﬂ&e@x@s@'s“%sf h%'@ 'a‘?lf'é%)éhe%y aaPap! ?ogf

I nhi biting prollferatlon of neoplastic cells, stinmulating proliferation of
nor mal humarf ¥4 pFotESi®™st s, not i nhi biting human proliferative and cyto- 10
toxic T Y@l responses arg evaidenthifiviot mgegeamleom,eemnswehecyral c. bone

marrow col o Cy h n the range of
about 17 toq{%&eﬁkﬂolﬁéﬂfr%ﬁe@??fqg 8Iau |o rrétr graphy and about
28 kD as detreraM itiatl HyWrEE Mb%mebelf@g‘ MIdattlla\Iém B lluddensi tive t o\

one nor mal  aeRiy th aCIﬂx@r&w@ori@alfoamomouwamédmyqagaa@ﬂwvye to heat
treatnment at, 560C for ‘1 hour. : é%an1no aci d C.aim1 Containing

an am no, Sac&)e%?é‘tﬂﬂe‘?ﬁ:é‘qﬁﬂntﬁbe é’(atl‘l%?spft S Gitdde dit |“\?e involved, so

that it may be used bdy: itself or in conjunction with

. other compounds in modulating cellular growth. The
sub ject polypeptides therefore add an additional poly-
peptide which may be used with mixtures of cells, both
in vivo and in vitro, to selectively~reduoe or enhance
cellular prcliferaticn of a particular type of cell.

In particular, the factor can be used to treat
cells for autologous bone marrow'transplants.' Use of
the factor inhibits the growth of tumor .cells in the
~ marrow and may stimulate eolony . cell formation. B

25 ,Oncostatin M may also be used to stimulate growth of N~
epithelial cells thereby promoting wound healing. In
addition, the intact polypeptide or fragments thereof
can be used as immunogens to induce antibody forma-
tion. The induced antibodies find use to titer

30 oOncostatin M present in a bodily fluid or to modulate
‘the activity of the factor by binding to it. Further,
those antibodies together with purified Oncostatin M or
fragments thereof serve as'a_compcnent.cf diagnostic
kits in conjunction with cther reagents, particularly

35 antibodies to detect and quantitate Oncostatin M.

20



20 am no aC|ds t hat correspond to an amino acid sequence

Figurg 1 and differing from said sequence by no nore th an1no
aci ds #73. A pol y(am no acid) of Claim2 containing 25 ﬂg@’

am no acids that correspond to an anmino aci d sequence depic

and differing fromsaid sequence by no nore than one am no acid, sald *
difference being either a deletion or a c ervative substltutlon. 30 4.

A pol ypepti de conposition capabl e of i ng obtained from | eukocytes,
contai ning a coggapgnent: Capable of inhibiting proliferation of neo-

pl astic ceIIs-—sLanuLatlng proliferation of normal 35 human fi brobl asts,

not inhibiting human proliferative and cytotoxic T ceII responses and not

i nhibiting granulocytlc/nyelocytlc bone narrom/col ceII far na- tion,
having a mol ecul ar weight .iA the ranye G afodd If 5 3%p 533det er mi ned by
gel exclusion elhgbnataogad ﬂaphy Ennte&xnﬁmmﬁhdﬂaﬂasadGWEmmmmed b/

SDS- PAGE, a h Lel gti.yely.ld ti ral ceLh _,acid and 5
one nor nal gﬂno%?ﬁ%fﬁy ?gx¥ de éﬁﬁéqnﬁ% 'Mﬁﬁ'hegﬁﬁ¥¥£%€ﬁbn% at 5600 for 1

hour; and at aPS@rif§ PSREFPIRNYL L SPHEIFIE @S iy dfeukoq7eds$t about 10

G A unitsing peap@ble 2f Anpobypepd 'ﬁ@JPLQ‘rHK@d tdrpra;fofne(aoauam:.é tO wherein
sai d Ieukocytes re m_t.Qgen-activi at ed, nor mal gna er| her al ood
7 b

| ynphocyt es. . lsA B&FEeprr 88 RohbosT $3 o & rﬂf& YA m "O%her ei n
sai d IeukocyteslasesphnnmohndLBstemg 1&manrnhnmxfanaumvduand(nrﬁbrc | ynphorma

Ce S el ) RSRBORL LS 100URE5hL L8 AL [¥h S Ol e SRR Ty

free of cellular conponents t1de obtained from
a &Qposi tion AYEILEYIRd St QOBEaRAT AW vRREFI - Q?ve- s'p't“dffﬂk?fhct"ia\)" g & said

pol ypeptide isqdlielaadst akaghclOl Ghé\ tunds/d0 AU &S 13 xD as 9.
A pol ypepti de sgb%{%q%gal[ Lt?eex~lu=.on ﬂnronatsgrapny and about 28
‘%D as determinsd by SDS-PAGE 'apc_belﬁg relatively
15 insensitive to one normal acetic .atcid and one normal ammonium
hydroxide and stable to heat treatment at 56°C for 1 hour.
2. A poly(Camino acf&) 6f Claim 1 centaining
-an aminc acid sequence having at least ten consecutive
20 ‘amino ac.ids that correspond tbnan amino acid sequence
~depicted in Figure 1 and differing from said sequence
by no more than three aaino acids '

~/ . 3.- A poly(amino acid) of Claim 2 containing
25 12 consecutive amino acids that correspond to an amino
acid sequence depicted in'?iguEe 1 and differing from
'said sequence by no more than one amino acid, said
. difference being either a deletion or a conserv=tive
substitution. ' '
30 _ ' : .

. - 4, A polypeptide composition capable
of being obtained from leukocytés, containing a com-
ponent: Capable of inhibiting prolifscation of neo-
plastic cells, stimulating proliferatioa of normal

35 human fibroblasts, not inhibiting human proliferative
and cytotoxic T cell responses and not inhibiting
granulocytic/myelocytic bone marrow colony cell forma-




cellul ar de

bris and other |eukocytic proteins, said polypeptlde bei ng—.

capabl e of

dgr arful bcyli

nmol ecul ar wei ght in the range of about

excl usion ¢
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i nhi biting proliferation of neoplastic cells, stiml ati ng \
mm“m‘mumwﬂn normal human fibrobl asts, not inhibiting human prolif# 30
‘ oxic T cell responses and not i nhi b- iting

c7nye|ocyt|c bone narrOM/cggony cell formation, having a

to 19 kD as detern1ned by ge
hro- mat ography and about 28 kD as det erni ned by SDS-PAGE. 35

gkahlvqgvlggtse 14448a t 0,008 NOL B ACR Ao g Chofitt O nor el

roxi de and”sfable eat treatnent at 560C for hour

guence and said corresponl g sequen

ce.
PLEEaf M-8 “Wharéi M 3aid- cbf E‘bo‘?ﬂﬁ Hﬁr-'%agqﬁﬁ‘?ﬁ}& aGfd f“éqs by no
nmore thah oma aotrm amoiutmofydsatmedem csttamesequmctetréhlmewt a®ngB>gi tion for

proliferation 10.. of nep astlc c onprises a
I bt £ st o et b PrOLRpBt cpafiecar ey i W ai m s 0 a
physi ol ogi chédsit alpmepl@ilis wertsieg préeinA conposition for enhancing wound -
heal i ng conprising 15 a fibrobl ast prollferatlon stinul ating anDunt of a

of C ai 8 in a BQ SIO |caII¥ cceﬁtag ? carrjer.
specific or. atpB ¥ 3cFaT 82tordi Ay rH*Hhy of Clalns 1to
3,po|ypépt|deecamposannoa=abooydeagare amyozen @éttwaansd4nqmmél 14.

15. A net hod
ﬁﬂhhﬂogb%iuﬁ%92& ?Ego&O] ptl%e conp05|t|on accordi ng tgeCIgﬁH(

nprises: conbining a sanple suspected of containing said

ng t resence o

with an gntibadyoagsepdas tonfbai 81 3R addorands to
Claim U4, where11 said leukocytes. ars onorbol dLesuec-
induced human nlstiocvtxc lymphoma cells.

7. 4 polypeptide composition according to
Claim 8, substantialy free of cellular components.

8. A polypeptide obtained from a composition
according to Claim u, whe"ein the specific activity of
said polypeptide is at least about 100 GIA units/ng
protein.

_ 9. A polypeptide substantially free of
cellular debris and other leukocytic proteins, said
polypeptide bexng capable of inhxbiting -proliferation
of neaqplastic cells,_stimulating prolifecation of
normal human fibroblasts, not inhibiting human prolif-
erative and cytotoxic T cell responses and not inhib-
iting granulocytic/myelocytic bone marcow colony cell
forﬁation; having a molecular weight in the range of
about 17 to 19 kD as decermined by gel exclusion chro-
matography and about 28 kD as detarmined by SDS-PAGE.

and

The

and being relatively _irxsens._it_:_i.v__e_ to one normal acetic acid -

and one normal mhnonium hydroxide and stable to heat treatment

at 56°C for 1 hour and including amino acid sequences corresponding

to the sequences

*
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. correspondiag szaqu

determ_ning the arrpunt of '“corrpl e'x' formation with said ' “ DNA
sequergge .encodi ng a, pol ypeptide 35 according to Claim am“mﬂn“\ﬁmlm ‘
. s ?5 *= ¢ L M s * .

o

amin

[§]

epictad in Figzuire 1 with no moce than thre zcid
£f by

(9

2rences betwzen the 1epicted sequénce and sai

- 10. Thz polypeptide of Claim 9 whersin 3a:id
gnce 2iffars by no mocre than cns

-~ amino acid from said depicted sequence.

10

15

20

25

30.

35

11. A composition for -inhibiting the proliferation
of neoplastic cells, which comprises a proliferation inhibiting
amount of a composition according'to Claim 8 ina physiologically
acceptable carrier.

12. A composition for enhancing wound healing comprising
a fibroblast proliferation-stimulating amount of a polypeptide

. of Claim 8 ‘in a physiologically acceptable carrier.

13. Antibodies specific for a poly(amino acid) according
to any of Claims 1 to 3, polypeptide composition according to any

.of Claims 4 to 8.

14, Mcnoelonal antibodies according te Claim
13.

15. A method for detecting the presence of a
polypeptide composition according to Claim 4, which
comprises:

- combining a sémple suspected of containing
said composition with an antibody according to Claim
13; and -

determining the amount of complex'formation

with said antibody.

16. A DNA séQueﬁce-ehcoding appolypeptide-
according to Claim 8.



