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herein‘ either to anplify DNA encoding tunor necrosis factor and/or to
express DNA whi ch encodes tumor 50 necrosi's factor. An expression vector
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necrosis factor is-operably linked to suitable control sequences capabl e of
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1978, "oNabouf ' mindtésPio Drowrs, B

ta@?% 6r, Gber: sllﬁ‘ﬂy glkalm Eﬁﬁ&ts :Ldsol;b%ﬂt) a
tryptophan (trp) pronoter system (Goedde et a "Nucl ei ¢ Aci ds

Res." 8: 4057 and 'EPO App. “Publ.. No. 36 776) “and" the tac pronoter [H. De
Boer et 35 al., "Proc. Nat'l. Acad 2Sci . U S.A" 80: 21-25 (1983)]. Wile
these are the nost cormt)nly used .ot her known i crobi al pronoters are
suitable. Details concerning their. nucleotide Ssequences have been pub-
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DNA encoding the TNF, i.e., they are positioned so as to pronote
transcription of TNF nRNA fromthe DNA. In addition to prokaryates,
eukaryotlc -m cr obes such as. yeasspoubaumeg1are transfornmed with tunor
necrosis factor-encoding vectors . Sacchar onmyces cerevi siae, or conmon
baker's yeast is the nost 45 connenly used anmong | ower eukaryotic host
ni cr oor gansrallyrghould therpgitay he washedhwithra syftabisttotier testemansrestrapped otambait prosinai | abl e.
Yeast vectﬁ‘l"s"“’| g tugior Pecygsis|factop isrelutad from the hygiroptiobisfsubsiqnbe bastieny the soivetidne 2
m cr on ﬁﬂ étsrﬁ'@"a ngyedivie- JhHe ﬁ'atp@r n b prcpmelishad Py Pesping ricrolufighR@fferodhat
plpft 0dhe P‘”ﬁrf‘isrb'w? eopfeiaing AM salkiandtan sffectiye amduntipf B pqueeust | on
and a’ séj’h‘élg i fiscigle i;f“%ﬂi% P Er‘??o‘mf BEmPieyRYyIen glvert o olyqern. yrdinarily
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i N yeasachisest witls thenfest umtatein Miquigh rcvomategraphfy Gysté tdabdriBddnby U € Ridhey3 October 1982,
\mﬂosphoywe@ﬂat-abomonassmq iet maamaparoed: satistantiallyd Bilform’ PartidRis0dt . Ugelsdnet al., 2956,
2073) of Nayréie03: 9598 Jlihistsigene hesyonabdsd thdeisfication af tumorlr@6:Bsis fadtor td\altiigh ety me Reg. '
7. 149; ar?elﬂfmor' atmu!z@tarrtal homogarelly s' ahlevsk eamlysippy further Aepat@iopn SBE HAGAiec-
Lenol aseoRjPn %?'é?“de ehee Biab stepeaitediagie iyem b ¢1PLG)eax discrized dn) the fFxameles e
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at?o% Q 13 l?nggg mo a Jco 0Sitr

pr 0”}“ ers rQ é’gsré 1 ﬁ § rnrs atron E}blfn ng gradir: in % mﬁ'l :

et abg , adgh ysro acce é % re non xrc to crp (S%na

advant agfdadeb ahd @dﬁé&ﬁr&tﬂhé Qﬂpl&@&‘ dr& i w:lg m i (\‘r}f ’nec sus ac?or Wi

pr onot epufibe JanBékidahtd 'sudhl é%%&lrbuéj %H’qd' ght ( ep-
phos phafidas, erotei gdnaistadciay, SaBHRMIARS m@lﬁ& I&Bfeg) s, hd l&ﬂ& Q&nﬁe ug P Fn _ and
the af orenentioned netall othi-onei.n a glycera dehyde-~ 3= phosphat e

- dehydr ogenase, as vel | as: enzynes responsrble For .nal tose and galactose
utilization. In constructing surtable expressron Pplasmds, the termnation
sequences associ ated with.these genes are also.: ligated into the expression
vector 3' .of the tunpr necrosis factor codrng sequences to provide
(_pol yadenyl a-- 10 - tion of - t.he nRNA. and term nati-on. In addition to
m cr &or gani sns, cuttures ofiegli-s-'derivedfrommulti'cellular organi sns may
al so be used as hosts. Thi:s;-hewever; is not : preferred because of the
.excel l ent resul ts obtai ned- thus f-ar mnth TNE expressing mcrobes. In
efi nci pal , any hi'gher eukaryofLC'ceLI cul ture is workable, whether from
vertgbrate or invertebrate cul'ture. However, interest has been greatest in
vertebrate cells, and propagatron of vertebrate 15 <cells in culture
(tissue culture) has becone ‘a routine procedure in recent years [Tissue
Cul ture, Academ c Press, Kruse and Patterson, editors (1973)]. Exanples of
useful host .cell lines are VERO and HelLa ceIIs Chi nese hanster ovary (CHO
cel l 4l ines, and W38, BHK, CO5-7 and MDCK cel | | ines. Expression vectors
for such ceIIs ordinarily |nclude (if necessary) an origin of replication,
a pronoter |ocated upstreanrfronrthe gene to be expressed, along with a
ri bosome binding site, RNA splice. site (if i pt.ron-contai ni ng genonic 20 DNA
is used), a polyadenylation site, and a transcri ptional term nation
seqd@nce The transcri ptionat-and transl ational. control sequences in
expressi on vectors to be used in. transformng vertebrate cells are often
provi ded by viral sources. For exanpl e, comonly used pronoters are derived
from pol yons, Adenovrrus'Z ~and .nost preferably Si.man Virus 40 (SV40). The
earI* and late pronoters are partrcularly useful - because both are obtai ned
easily fromthe virus as a:fragment which also contains the 25 SV40 viral
origin of replication (Fiers-et-al., 1978, "Nature" 273: 113). Smaller or
| arger SV40 fragments may-al so.'be used, .provided thé approxi mately 250 bp
sequence extending fromthe- Hind 111 site toward the Bgl | site located in
the viral origin of replication is included. Further, it is also possible,
and often desirable, to utilize huma® genonmic pronDter control and/or
signal sequences normally associated with tunor necrosis factor, provided
such control sequences are conpatrble with the host cell systens 30 An
origin of replrcatron may be provrded erther by constructron of the vector
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Tunor necrosis factor is pre'pared for adm nistration by m xing tunor
necrosis factor having the desired 26 degree of purity with

~physi ol ogi cal 'y acceptabl e carri egg 16g B14farri ers which are nontoxic to

recipients at the dosages and concentrations enployed. Odinarily, this

will entail conbining the tunor necrosis factor with buffers, antioxidants
such as esaoedos sto@gs. dumdramecrogld fedtarit@be vsed g:hthen(abmtsadnl’mstraﬂdnmust eCstaries Thdkuie s )
pol ypep- readitescompiishbd by fifratianthrogia sterdes fitration pemkraneat Benor nevtosid ifastyr gidinaris will or

dext ri nsbe sttred mtivopljlizag orm.s 30 40 451 3 EP 0168 214 Bl 5

L -s .. . Tumor necrosis factor optionally is compbi@pd with other antineoplastic agents such as chemotijeyapeutic
| 5 Uantrblotlcs (actinomycin-D, adriamycipgaclacinomycin @&jjor with agents to aygmept erpstimulatp the
0> ; imngpne response, for mpdp mmunpg_pbulms such as gamma .globutin, including immunogiobulins
: 0. having agmlty for the fell surfage @nf g rt?gmasm§~m(jaddrtlon, since mterferqw ct nerglstrcally
L O~~~~~ with tumor necrosis factor in cell v, assays, a pha, beta ma interferon is desirably comblrl_eg _with

tumor necrosis factor compositions or tumor necrosis factor and lymphotoxrn-oontamrng compositions. A
10 typical formulation comprises turor necrosis. factor and gamma irterforon in a unit activity proportion of
a- about from 0.1:1 to 200:1, ordinarily:-10:to 1, and may contain-lymphotoxin in place of a proportion of tumor
0 sXX 15 necrosis factor. These prepozjons. of course, are subject to modlftcatron as required by therapseutic
L CD 25 3xpeﬁei€e~~~~~“’ ~~~~~~~~ ~~_—~:~~~O
t ) — Tumor necrosis factor composrtlons are administered to. tumor—bearrng animals. The route of administra-
- 015 tion is in accord with known methods, e.g. the intravenous, intraperitoneal, intramuscular, intralesional
%’)' 1 U >mfusion or injection of sterile tumor necrosis factd? solutions, or by tinbd release systems as noted beldw.
Tumor necrédisAa:tor is administerdd intralesionally, i.e., by direct injection into solid tum@rs. In the cash of
dissemina®d tumors such #Celkemia~admiinistration is preferably intravenous or into the lymphatic
C QO system. Tumprgof the abdominal organs such as ovarian cancer are (xdvantageously treatefl by in-
74 co 20 Oreperitonegl infusipn using peritoneal dialysis hardware, and peritoneal-compatible solutions. Ordinarily,

40 * leweyer, tumor necrosis factor is adr@mstered contmuou@/ by infusipm, although bolus jnjegtion iy 7

- c accer@ble ' '9) sU
e Tumor E'FIS factor desnrably is admlmstered from an |mplantable timed-release al cle Examples of

Q- " suitable system for proteins having the g\ol?cular weight or necrosls factor dl e s or rs i

O 1  Sutane sysiom for RIS ey t g)
i b 25 copolymers of L-glutamic acid and gamma ethyl-L-glutarg n 1etal., ymers

'V 547-556), poly {2-hydroxyethyl-methacrylate) (R. Langer &t al.,” J " Biomed. Res." 15: 167-277
, and R. Lang 982, "Chem. I&:uv 12: 98-105) or ethylene vmyl acet e (R Langer et al.id.). “This article

4 . is implante t rgical Sitbs 1 hich tamors havel been excised; Alférriatively, tumor riecrosis factor is

v " encapsulated in semlpengeaﬁle mtcrocaggll ] gsomes for lrljectron into the tumor. - ThisCHode. of
an E Go €administraiidn(Pparticuidnl useful@r s@lgvlﬁly inexcidable aﬂ\orsl.-e g. brain tumors.

14

ettt Theamounrof*tumor*necroéls fa@torl-that is adnﬁ;llst@d will GZpe'hd for eREmId) ubdn the Yould df-&J

Q CLW  administtaiondthe tumor in questlon and the condition of the patuent Intralesional injections wilPtequiretesd

w O tumor necrosis factor on a body weighf)basrs than will intravenous. infusidr, 4hile some tumor types, e.g.,
1-4~~~~~ solid- tumers apfipar to be more. resrstant to tumor necrosis factoruh_ansxtt@ts s.g.doukemia. Accandingly, it
\eo ed 98 5will be necaskary for the theraplst to tlter the dosage and modify the route of administration as required to
S = obtain optimal cytotgxic activity towards the target tumor, as .can.bp determingghfor example by biapsy(pf
C the tumor or diagnostic assays for putatlve cancer markers such.as carcinoembryonic antigen, in view of
_ \M any recombinant toxicity encountered at elevated dosage. Ordlnanly, fumor necrosis factor dosages in mice

up to about 120 mlcrogramslkg body werght/day by mtravenous admmrstratton have been found to be
40 substantially nontoxic and efhcacuous in.vivo.

Tumor necrosis factor is not. belleved to be specres specrfrc in its cytotoxic activity, so that tumor
necrosis factor other than human tumor necrosis factor, e.g. from bovine or porcine sources, might be
employed in the therapy of human tumors. However, it is desired to use tumor necrosis factor from the
species being treated in order to avoid the potentlal generation of autoantibodies.

45 In order to simplify the Examples certam frequently occumng methods will be referenced by shorthand
phrases.

Plasmids are designated by a low case p preceded. and/or followed by capital letters and/or numbers.
The starting plasmids herein are commercrally avallable, are publlcally available on an unrestricted basis, or
can be constructed from such avallable plasmids in accord with publlshed procedures. In addition, other

50 equivalent plasmids are known m the art and will be apparent to the ordmary artisan.

- "Digestion™ of DNA refers to catalytlc cleavage of the DNA. wrth an enzyme that acts only at certain
locations in the DNA. Such enzymes are called. restriction. enzymes .and the sites for which each is specific
is called a restriction site. "Partlal" dlgestlon refers to. mcomplete digestion by a restriction enzyme, i.e.,
conditions are chosen that. result in_cleavage. of some but not. all of the sites for a given restriction

65 eondonuclease in'a DNA substrate Th ._'-,Varlous restriction enzymes used herein are commercially available
and their reaction conditions, cofactors and other requirements as. establrshed by the enzyme suppliers
were used. Restrlctlon enzymes cemmonly are. designated by- abbreviations composed of a capital letter
followed by other letters and then, enerally, a number representmg the mlcroorgamsm from which each
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Pr epar @ iigafionamildaieX0é 'tog%% e BT bl ©aky 1916) TAM PR §§t9§ leSiorigaCheld  CDNA
10 sofdctde plasice ONACBCHDI e chithctatikdcO By Réstffion Qﬁ%ﬂﬁlebﬂaoﬂa(fph? agedbNAT nary
am RO Giercifs FTHRARETNG fwad btiiod WA Bdntalned ME4rR1B dntl Pt i C™ pept | D- 6
(E-T-P-E-G A-E- A-K-P-W Y- E-K-).:was desi gned on the basis of published codon
usage Bwapsedici es (R G antham et aI , 1981 "Nucl eic Aci ds Res." 9: 43-74),
( and the codon bias of .human_tFN-y. (P. G ay et. al ., 1982, "Nature" 295:
%03 50Bimor Mentbsts bater Expr firokicoli The . prel’i m nary. sequence was in error (the
fins K Eh—dglﬁg%&gy;ﬁbteen@%pe N'gangt helée%;ﬂn\'{l:gl S- sequengn% l%d toma 1520
successf B{ €0 i BT Fanpergee W 2 Wag[oRmip d9gnedium containing
SSAAACTTRTRiitinRad 1t @mﬁgﬁm il oot

GA@@A@% a°a‘f?da%‘§ass'3¢ﬁ?q1@s¢‘?eﬂf' t he
nmet hoo°°6‘?°“‘f—‘€"‘°ft;r°fg 0 élp/na and 4 v}@ﬁ@ture

R%gf goll Wetp
Srobe %%peﬁﬁmp‘ Eﬂ ! ' E!f m 5%“ T"ed@s'ﬁﬁﬁ'ﬁée as
escCri
15 | dg rni?- aQH tr¥"z %ﬁggb arnrng | b%l\fecro @ ’“E‘fﬁ I ng
Sequences out 200 000 r-econbi- nant phage fromthe [err]gt 10 cDNA i brary
were sgaapeesl by DNA hybri di zation 25 usi ng the [err]-labelled 42-nmer from
Exagpl € 14 under conditions of low stringency in accordance with A. U lrich
et al . TumbPBekrosis EMRS) Ekprossidn in¥6 2olB64 (or al ter natively P. Gray et al., 1983,
"Proc. NatlT. Acad.  Sci. U.S AT 80: 5842-5846, S. Anderson et al., 1983,
"Proc. Namémétnmdpreﬁcrédovek_t&tAtExaﬁﬂeJBiS%- 6842, and M Jaye et al., 1983,
"Nucl ei cPrterally, e bost foft Use VB Als- &@BHYectols ine nehi-retertakd tooA Bl strajl Suddi streics Wi t h

t hesoprash bactariophagsr wsigtani Qo therefore fae thore TyitableIorPlarige Isedld eutiure A, vilertypp segingr ed

usi ng Freflgwingfis @reespription (f a guitable gpthed ffar genepatipg eqcbmstram E. coli W3110 is transduced

with A:Tn10, a lambda bacteriophage containing the transposable element Tn10, to generate a Tn10 hop
pool of E. coli W3110. (N. Klecker et al., 1977 "J. Mol. Biol." 116: 125)
The | E coh W3110::Tn10 hop pool is grown in L broth at 37°C to a cell density of about 1 x 10%/ml. 0.5 -
55 ml of the culture is. centrifuged and the pellet is resuspended in 0.2 mis of a Aphi80 (or T1) lysate
containing 7.0.x 10° pfu. The phage ;s ‘allowed to adsorb for 30 minutes at 37 ° C. The suspension is then
spread on EMB plates supplemented wuth tetracyclme (15 ug/ml) After an overnight incubation at 37<C,
the light pink colomes are pooled ll’l 3 ml ‘of L broth, grown overmght at 37°C, washed twice, and




.30 seven of these nine phage clones failed to hybridize with this

"Uni nduced" probe and were therefore judged to be candi dates for tunor
necrosis factor cDNA sequences. Epgp fdd¥ig@one containing the |argest

i nsert was designated [err]42-4. This insert was sequenced by the di deoxy
chain termnation method (A. Smth, 1980, "Methods in Enzynol ogy" 65:

- 560- 580 w@sspdrdedSarigeeth.dhiszulfure is Gifected With bacteripidiege P1Acaahd tBcrphagd JySte/retovardd
5463- 54emuq:t9éz.mmmnmmmgmwapﬂmg HatBrrizdofatdry, MBI ng et al .,
1981, " NucEe¢dli ATg§2mo. RE45, E. i Geptic Stpgk Cenips, New Hayane Conpi\is tapsguced detetasyeliphed
for [erriesstence Rynihigi Rbcket iydtee ﬁﬁ“F‘&“"é’i‘iﬂlaf?g eedfdopn fLobrofaRizitse syRplementofb Wit si s
fact or5 pletRsygin BF‘L“E’H}‘? a9e ("fot‘@”’éﬂ dfiamjpgpimelic acidyyhe 6?§F'ﬁ@ctfa“§ﬂ”ﬂﬂm AP SegpPnathd
readi ng Fﬁﬁ%’y 'd%ﬂ&’é@d °6§“°(96ﬁ199&°| @3 R} Aan’ niet dansductants; g

sequence ﬂ’fp m.no termn

val ine T %' d@%&e@g@“ S B el oS

i ndi c s:s i't1Tonal am no aci ds

bef or & & str ﬁ ficaid 5L 09 B8l RN o TSkl .
ol ecul ag aY\BI'e by, Bact.d \?’4555 ‘F; ds@ %Slatelgér@@éﬁﬁed pg Ea@éth&@ aﬁli teffacy
G one Coghavity %rm di ng Sequences cl one
[err]42-4 Dﬂmuéilsa&ed f¥ém Gé\fefal etrsc@dm Gorist xbn.s@iohdgatrwsenﬂ Ma'byandl digoéed ith
conpl e essii. gheSstp aigbstedeDNDRicR@GacteRigsdesyafie ScutrRM ikt PRestiukdyusing Sadioastively fablied
I nitiatiand SsbiCdigested a: 0 BNA. d& cprabieIs idotgrmir@(Lite Te10i kb @kdisat i(B.Davis [ve al., 1980,
adec afdyericed BadieialpGanates, CHICHHNGRIGHTIEEFBAyY, Ooerpl therenmacaciipe ansitivecibabetdsiisle s
855 t o 8hOwn [ bpve kBY waas theHmn® btritlizatioy ande e$ eewbared i the wbridizationdstwasmed | ed
o..- MRNA franpfhe BcEntf|and H® peragtal W1 05iQuA:EDIRIONIRAR. A ghird tiglridization (peichpstaneattered hod
Ex ghvpnebilifysindioatingiiat ajdeletianycauspd bihihe impoagge egEiop PNR1E haseeargds pre ar ed | n
[er rigtlo FB?ﬂdvﬁ'?Fg°RhH’€s'ﬁé’f Risiod ﬂ‘é@E’P"%E'GPﬁ'WmExﬁ?PbI”? gtrain wifly an

scr eenede"ﬁ ?Fst“ rotpin '&‘ng' Glireed pjgety ‘212‘°
Falnet s -tv;G’ ‘T;;fr’taﬂ e oL dgta'&‘? eegel @ E{g 9% mefgw;
gr}t alrbwl}is a ﬁp h\ﬁ] Fn rggne r{ grec%edexgls% % 8‘"? no fhu

rotl nd| e
obt ai d"t;mt| E,é?é P
ext e” s Bomdndifs o El& iorPto 4 «%%ycﬁ d R ﬁft&r'ica of 1§ xﬂ:‘?ﬁ%&iﬁ&&amy
Sequence,g at.ﬁgﬁ{ﬁan o pin bl Far sl Lot
[err] 42-dnfabor compiets @01b# oq(?ﬁthg A geflos ProferabRNGNMNbt kikh VG Graihd (NL4d6) is usbd’ada 168
214 B1 iRo m{gr@méléms@f,e@gpseﬁm raeim.on Vector for Direct _
Expresgsi on Nofoemansf&aﬁdd%msatrﬁaxnrNF aRd inoculatbl St 100K B £oHI 3.8 fhebliiOm MRS t he
cDNA seqfomiving fdradla:t unor necrosis factor obtained in Exanple 15 is set forth
in Fig. 11.. Phage X42-4 from Exanple 15, containing the entire mature tunor
necrosi s fact or cogb,gngrequence and a portron, OT tne Ut 3 é/ﬁ’e t unor
necrosi s factor sk cader di-gest-ed cpRE—aAd an
\appr ofd mat el y 800 W4k$@gnent cont ai ni ng t he tunor neckoBPs factor codi ng
regi on was recovef &HPOrhj s.. fragnent was di.gested-with |AV&| ahd Hnd I11
and a 578 bp fragp®AtPPlesi.gnated:"C' in 10- -Fig. 11) re‘?:%ver ed. This

gment encodes frateecr.osi-s-factor am no -acids 8- 1579 Two| synt heti ¢
deoxyol I gonucl eot P i-ghated-fragment "B"-in Fig.| 1} wefe prepared
(see the const ruck L0 méf he adaptor sequence “in’ Exanp| e,¢.3) hich
i ncorporated an Xog, coﬂesrve ‘termnus at the 5 end,| aji,Aval | cohesive

‘termnus at the 3 G%ggge a metinitiation codon and coggofor the first

seven amino termj &Jac@ﬁb:ﬂ&nt&ﬁdh%(F@ontGWB dheﬁéﬁlﬁﬂn§uoiﬁs§lc O§5mi Ng codons for
t hesegam no aci ds| waeycﬁ,kbosen on the basis 15 of 'E cHop.g,eference The

AATT sequence upstTeEa odoTT s SereTted operl y space
et anl GRdady é@i % d%aé afsce e e 'r?eac gt i on
Segnentgcri% B fcs? }0 gﬁﬁ

m a-

deri vel iy £ Iarado%ﬂ g5 M {nE’ 1!6 rﬁ’MTHD?}C\ ﬁ@ﬂHWﬁﬁ:l% d1 AtHefdO
sequencepngfapioBfariol. An Qﬁn‘l&rwa@‘%ﬁ&bdjﬁnd(éb‘:{ygcp@saaes & EAR '1(3@x10*5Z nits | P Rumfop DI 1.
No. 367 7fabrosid RBrod&kivity 3t thiéGasday WabbadbNHEd 8¢ eqdfaibil Bl mb %GF Ricdsib! Rlcldt @p ¥pa |
and Hi ndapbit! 2 §lains of RdVVRERosisNRCtb Rord loBIEMREE por I of BRturbe ARing Q8HMinalEidglisting
pLTtr Ql defrioastrated thal about hBH475 to BRpendeRt byveight wad MalyiZfino@srmpikir (pEtde) tinbranscresis al .
1984, **' Ruaer, thé\mirlaindeh®baitlg mSEETNF. ElirBerfore, B hudiio 4bhigtoskPlessiondevel itieadpdtein @dsariot | ng
vect or s @ésetthin Seftagiie bodidst naudid: itodtiweviss auyarite beamed touibe edisf asosvideRBB 22, the he
trp . pr onextremelalrigh @hyenseeﬁjhateldresvytammt ic linkers. Both pBR322 and pl asm ds
containing the trp pronoter:are- publ icly avai l-abl e: The pBR322 portion 25
of the vector chosen may- have the. Aval -Pvul I' segment frombp 1424 to 2065
del eted (designated " XAP" in the plasfd nane). Any of the foregoing

pl asm ds are simnul taneousl y di:gested with Xba | and Hind Il and the |arge
‘'vector fragnment recovered. Th|s fragnent, and fragments B and C are
ligated with T4 DNA Ilgase o



and the ligation mxture used to transform E. colr 294 (ATCC 31446) .
Arrpl cillin resistant col onies were sel ected, plasm d DNA recovered and
characterized by restriction engpgygsespgrmappi ng and DNA 30 sequenci ng.
pTr pXAPTNF was obt ai ned whi ch contained inserts B and C. Exanple 18 Tunor
Necrosis Factor Expression in“E. coli 36 E. coli ATCC. 31448 which had been
transf &rampde 20 t h pTNFtrp was grown-in M. medi um.containing 20 ug/m
anpi C|II|n and t he culture grovvn to an [err] = 0.3. Indole acetic acid was
gnsy| andfExpras ohe M erNeg %) '.a and the culture grown to
[err]=1: 10 nt of ceI S were concentrat ed and resuspended in phosphate
buf f&r ed '3 i goatempiplad example, Gramples HinBovareterenind eaeptiha dher disonpeiptde ﬁ'ﬂé’&\eﬂm s
fact or BARS sywhegices Wil 'wrd't'%www@'ar?ﬁfeeﬂ fhoedining © oRMgs, G MBI 8999 uni t
of act "} PP'EEFe obt ai ned per ‘M of culture. Th| s activity was neutralized
by pr erEné:"t‘JlPa£1| on with rabbi't antr sera fromrabbits inmuni zed agai nst human
tumop negifosT's factor. Exarrple '19 45 Tunor Necrosi's Factor Expression in E.

CO" T@ou%lr Brh éx rerFoﬁ FMoﬁlgr.lﬂMStﬁTﬁthem)srsEﬁ%' : &1 18 Pref erabl Yy, the host

.for us .tonAE coli strain.

Such str ah R é@mp@r e Qﬁe@éaﬂ?el &Fﬁﬂﬁﬂrﬁ‘es" ﬁsrssrtaarrspeaaai wItlhErF BilgeruBietb taBhét B
sui t ableRcolifg IeudhedETSLCIA I pRcS Bl thel FeRialid12 RrgiMine GoddnPROSE 1200 fg- of malukeX TR gLty
descki piele@Btalnbd por Stei df alitum imBiEachist OWpragessed THF Wgd rBLdbiecrabls Infthd dutturéc.  COl |
110 is transduced with [err]:Tnl0, a | anbda bacteri ophage contai ning the
ans p&saples22e| enent TnlO to ..g.enerate a Tnl0 hop pool of E. coli WB110.
(N Kl ecker et al ., 1977 J Mol . B| oI " 116: 125) The E. coli W1
1Q:: Tn Ve 5 Fa : Pee splfeguenest about 1
X [e?Pr]/m 0 5 55 of the culture is centrifuged and the ellet is
r esuspend®d quﬁler(yegf'ﬁpg ol hopt stable oigrptoxin gepp ST‘!L)S;;? i Pt?b?ﬂ%?‘dg )-4n thisy

[err] Ef pl efr W mlaq”t all tsscr%{ﬂ'g al n e Irgaﬂeﬂ
TR g ""@réﬁ %ﬂtﬁ”‘éﬁéﬁfi& il ES@ g %@ E e

% pibd! overni g and
Lo B& 51951 em@art i dhaly Pﬁ;ﬁtfyh 42(??'2%9—9 4 She §ﬁ? rﬁd Wi th
bact er st Swlén%m Eas RO GRY wﬁgta%r&ﬁamaa Jxﬁﬂ ,rerZo.at

Exper i agmont digd Mg B&Wnﬁu&suﬁlj@tg@ﬂééuy 63Phétnods ke p&iadé mlaﬁ gratory,
col igso ATIGRperm2-ThIHBmidbas desdribediR ERémple £t @20kLTYAVAE Gigestdiomtn Hidbuid I-ﬁ@ﬂlﬂan):l | s
t r ans dueedgd RchekagMeit CédoRBod (BaiRhtaE) CRiistsghért Sonkinslea El 468 dtign of Fephieaicuadant s
are selacgertee:dnfaﬁng_thé)pl@hdstymloahmﬁcrmmpﬁktmnt ed with 5 “tet racycli ne (15
t r ansddies raﬁtltslmaﬂ@ sticky ersis@nd ﬂmno %Oéls ICB@S’ Gr oy the oligomerloglito@recaing indicgtedlegener at i on
\of tohe dap gene .Jerr] transductants are then tested for [err]phi80 (or T1)
resi stance. Pl kc |ysates are:then de on several - [err]phi80 (or T1)

resistant strains. The Iysé{f"esARﬁr%E%%%I SEB ARE,AHRuce E. " coll WB1 10 to
t\e¥r acycl i ne resi st &fce. TBTALOGANECIUTCTRITCT GERAGTI eenedtand sel ected for 10

[err]phi80 (or T1) res t i sol ates are sel ected
T e V8s 10 T hun %Efgr‘“r%pé.é‘gggﬁgﬁ%%ﬁqﬁhw( S. Naloy et al., 1981
"J. Bact." 145: 1110) N¥Mse i-solates are checked fAyalphage [err] phi 80
resistance and tetracycline sensitivity after single colony purification.
DNA i sTh,§QIda;,&qtegErggme§e¢reral tet racycline sensitive Xphi 80 phage resistant
MUt apt S BTRFEY G6H EEmMb t1B whd digasibd Iwith TRA 8 thidandliTee $¥eep BA-Hirdin fragment

char actiepmat @) lys tdbevedO.Ut Bitams Rl o thp ITE @6dkigesetiSantegescel ifdd A firstabysn laael | ed
and Sstdids. di gested [err]:: Tnl0 .DNA as a probe to determine if the Tnl0 has
exci sed (ﬁRDNDaequanoetcombnsmg B8 80 colmmmdspﬁaﬁaem?)airomemedso a@Betedblofpusi ng
Har bor Shisdsaigatnon(§.p.) s€@uenceftp) el Hawtg Ervfitani ieal seemisi vas wensinstddas éallovss A ONSwn t 0
haveo | Bagmentaepntaining [aepoTtion OF thp AP ripmeleri ven latgmdéroasihezdnqyw ed-t @l. inneye et al.,

hybr i dit984t TJoBadiesiolletds: B8&475) alifputheany eparjeriaty shuices ranteitjeg PR pEamoler DA Blse O

f huA: : Fevd0fecised. pHir g digastechiviindiorlip pregithecniasmid. dawtiolseodidinier t ered 20
nmobility indicating that a detetion caused by the inprecise excision of Tnl
0 has occurred. SDS-gel el ectropH®AERIGRADTC out er nenbrane preparations from
the®train with an inpreci se- Tn1ETIRAGEITAAG reveal that the band assumed to
be the fhuA protel n has an’ altered el ectrophoretl ¢ nobili ty as

B :'l ) 24



conpared to the wild-type fhuA protein. The resultr ng proteinis
non-functional as a Xphi 80 phage receptor protein. A second independent
strain which al so has undergone i gpigegao%4 @Ci si on of Tnl0 shows no fhuA 26
protein on the SDA gel. Neither. of these strains denonstrate reversion to
tetracycline resistance or t:0 [err]phi 80 susceptability indicating that
there i s ligated Wophecplasydd andcthes lirkered blasnhidi digesteplaith a6 fexdebeof BebRIGo tibdva 2 GSEAN site
t oget her apfl with eidefisisncysof faaltactyvity oirordep tpdndit partidyt géave pil off thd Ranl Sites Athg) Ecol and
Pr ef er ablRpal stare alge cairtbe daBa senusntipllyi rafher (thdn BBitanegusiys A28 Hp dragromt cdntaining te
TNF- enc odiPriéoraian was @govereéﬁrmﬁe@c@lmwedinat -ei n. -30 NL106, was
t ransf dr me {ip S1P- sROpeR\Pag\gblaingg a5 folinmg] Aplasinid ertasganie (cpntaining thef traprerpptat (AFN-
medi um h I‘?&Dt lﬁgnq: 3|—! P ‘EBlptgqhqu)qX 2d§ﬁﬂ% wag digested with Xbal and Rsal and the 30 bp
agm

gns /L 35 t recovered which s the trp S.D. sequence. This fragment was ligated to the 420 bp AP
5.0 [err ]promoter fragment to yreld p EcoRI-Xbal fragment E. Fragment E has the 'B‘°'6°t1d§ Fe?rence

Citrate _ 1.0 L-Trypt ophan
o EcoRI NZ Anine AS yPLop

0
2 :
: f2J \é ast IiaﬁmacAAcncrccmAcrrtssATAAGGAAATACAGACATGAAAAATCtCATtGcréA@rrhﬂAﬂtr
ucose
|

Ui on F@%T%CAWAG&GA@A%W&%MASEgtsTscseﬁagtﬁqAAggttﬁﬁASAt?A?E&c'ﬁ' ement

Tesracygcl | rléTGCAATGCTTCGCAATATGGCGCAAAATGACCAACAGCGGTTGATTGATCAGQTAEAG@[E.CGﬁ'ffiié was -

fed to the fdA'GggArﬂ\%séécr?ubéérﬁacﬁﬁchémdﬁbEHftg: gﬁ@(}aﬁ: AEEIAAIA%AR#HTWV e

reached about | On _was con of
336 was r eabVRAGEAIGETECTEACTAAARG TTAAHE TAGEAAGABCTGTCA BGGELEABATHTA ceI I
paste and the paste then extracted for 30 mn. at pH 8t and am

t enperfat ur eATAGTOGCT THGTY ITTATINTT RAATGMAT TG TADECARG FTCALOTARNR TiEea MM NaCl,
2000 nM urea and O. 1 percent bet a- ner capt oet hanol The extract was dil uted
and assaye as desc in | e 1 1x err units of tunor necrosrs

fact or a%t .a i af P? "égd@ lJ?*W%ﬂ @Pﬁ“’et‘tﬁe q to

t unor ega?-%& r a"OF % 8%, V ° ll% ‘1“'5.‘E'tt T‘tr\é‘r':e
ohra) g e il S R
about 11§ rsrnS umstraﬁrét& il vary o teﬁ% (e

t umor necrosi's factor remai -éer "ber ng rret TNF Furtherm)re in
addi ti ongkfnplti gh €xpressi on Ievel § the protei’ n \es not present. in
refraghil e bodies, nor did it otherwr se appear to be toxic to the cells as
evi dencedxﬂﬂ%s‘brh&dﬂ*ﬁd’eﬁ@b’;/a Inkrgth Ne@bdis Fi&ﬂﬁFuBlb@ﬁltl’H'@JcreWQ rﬁbéé&h%g 23 EP
0 168 214 Bl Exanpl e 20 Construction and Expression of a IVUt ant Tunor

crosi s Fd&icol NGB8 evaS transfectert vith ipAPETNTNE apd Rbdzdiaed & i @ jited>oR BIPJHERO nbdidd
Ver e 1 epbavingdhedsilowing forude: t-he ol.i.gonucl eot i de: frragment B was synthesized
W th & histidine Codon CAT i.n.place of the arginine 6 codon CGI. Mitant
tundr necrosi s was B,eerﬁfsed Exarrpl e 21 IO Constructr _xpressr on of
Aet her Mut ant Tuer—Neerosis~ 2% —H b procedure of
Exanpl es 17-18 wa @ggsﬁ‘ed wrth an ol i gonucl eotrde fr%nt B encodi ng
| euci ne (CTT) in f the resi due 2 arginine codon out {1200 ng of
mat ur & TNF acti vi y- tWere ‘obt'ai ned per i ter of cul{ u_‘lrse infinitial
trials. Unprocessgqeq was not detectable in the cultrur1 Exdnpl e 22
Construction of  a]\ecifhe &coding & Tunmor Necrosis Fac{qfy Fusijfon with a
Secretory Signal Pegugearel0 The sequence of the E. coI eat |stabl e
ent er g§ oxi n gene $hdso,s depicted in Picken et al (bel )\@2 Injthis Exanple
-~ a fragnent contai Nigagotdhe STII Secretory si gnal and ShifnggDal garno sequence
was |igated downs MR8 ERMmekt3Gution (Réptd caIMky, Band A 5B @%emiPr ot er . The
STl signal i S foI |Aixwiml n the 3 di rectr on with 20.0 mg

ﬂ

50 . . K
The culture was conducted in the sarme fashron as described above in Example 19, except that an Asso of

140 was reached. The culture at this point contained about 400 mg of tumor necrosis factor/liter, about 70-

80 percent by weight of which was properly processed to the mature protein as estimated from elec-

trophoresis gels. Approximately the same activity of tumor necrosis factor was recovered upon whole cell
gk extraction by the method used i in Exa_r_nple_ 19 as was recovered by osmotic shock of the cells.

25




a.synthetic oligonucl eotide which supplies codons for the initial seven -
arm noiterm nal tunor necrosis factor 26 amno acids and the remai nder of
the codi ng sequence for tunor - ppersizsaBactor. Al of the foregoing were
assenbled in a pBR322 vector. pVWBOl (Picken et al., 1983, "Infection and

| mruni ty" 42(1): 269-275) contains the STII gene depicted. pWbOL was

di gestkxagmple B Xbal and Nsil and the approximately 90 bp fragnent isol ated.
Thi s fraqnent al so coul d be synthesized. organlcally by net hods known per se

(f r agriopgrugion anchExpression of Adslitional Fumor Negresls FrciesDatvalives hed i n Exanpl e 17
(p2CKLT) was di sted W|th Xb I and H| ndI 1, and-the |ar e vector fragrrent

recbv reMu trdS e Fi T {PRLFHC %ﬁ e p?ﬂa’ t"’c,SB'J'
repli o8} 3 foPTonY  Wig h SZ ‘fﬁl y# ance.

nt h erenr cyo mor ce s v norm lc sjare F aogen r m kln gnlg;d ¢ 0
y?/el d ernF an cql gs, ; & ﬁ‘l'gue nt%odt
aC' {35 cﬁ S &{ysi Sm 6fQﬁ’éWﬁ lg %oué‘:ﬂugg% §r91 th'@lkaC h@ term a ngtgga SER SER

Ffesirbhl m selected fived is bbtdrm re in suitable assays knowd

ACGT CATP FAGAD § %mﬁwes moﬁBQIdd\kFN# having a sequence corresponding to that of

Aval Tbmﬁmhﬁs,%al if praforBly IwilepiRavb the. anfhi terminifof Noripfidatés, 013) i asavkiArgldhimas

di gestianhinué tHarabtestic 8vhal-ha Bbdnl referfddco bs/Bblunior aberddisTabidr, nof tha @M terrgihdisagment

D) wmasf the D geedidentiieddo nivaitﬂes_sealehceOtfal-A:’g(SeﬁMETmﬂﬂé-ag-Ps&quEalﬁmpSer-f or the

first VebAeAsreio-AlD-AlecGiatSly- AVaniNg ab c'Guienvet2a80MRrib4119AF).an E. col i al kal i ne
\osphat H@dol(omz methodnbesed ohiJnAdsimancet al., ENATT 263)01881183, Srdeneralpabpfigabiroto 8. D. )

sequerfeestrygtip prevepsion of gnEayRNt BTN sauensestaniaining silesbmutetione preenceding

foll oviRutani\T "E?O’ef f°r Hﬁﬂ?“"@@ﬁ! dpriesagjatiye erpvetivet argfilusiratedp which fisg 8¢ Iswas

TSof%a tcé'a’e'i‘ef"ot?n“ts?fﬁ('ﬁ utipny (s 73. 13 flpletac( Golation mulgtion) andhlgucyl is fusedsig Lew 1370

146: 8‘8:"%"?‘!95‘) L (R 1o vio =t °"a|B DSy hafall othgy i Spsioe éferﬁeﬁﬂa‘ﬂb'"p‘l’%m er DNA

al so lg be uogf ds {!ﬂ I_po- X eSt &d e\édmultqahorg in th;[a gjmoP r?err!:rot&rs’I ?ac&)ar—encggmg

synt hej,C

CTT f\A ££ntlre qulgﬁedam é Qg |z|l révtt:ant DN;:P const cted by, sim C{h f’h Ily ker ed -

plasm ecﬁ': erfital DNR ntes arﬁa @visﬁ&d Wi th

a def 't&bn%ﬁh?é’ th® ulamidire Iy Withidut Mst'oBtaiﬂ#a&l%m Qur@l%ﬁfcé%% Ib gqgﬁ"& nderesisof t he

Rsal  SactoRSortihdy, R6vavbr, 88 Chtdrimg | DNAL @I Sncdbis ettt alifo dea%ecﬁﬁﬁuéem&womgl ¥ rather

t han siighthdriams; @bk Wil be Aesfrédioprbphrs #@raRoh carRidivaivegnitdis. AP pronoter was

r ecsver el isf desirablee plepariny -DRBencainigtmudnt GNE @6rvatives that codéh EifapgeS.nbt besmadeence

was olihizh reescteatbe foportaniy . forAmBINA Smiscribed tierarami 8 rfortiostioay Mbmgnd-loep Btryotups.onDt er

(pl FN-Aviiesnge &F, subh stiuciureg wititgendrally. r4s0Bh, highBr vieldsc hwskitiqy trariSforrdpBhatGerplenvals

di gestoedbngstohid b ainployed fd?\’stalsaramwa&me 30 bp fragnment recovered which contains

the trp Witahle stading MNA isTihe sEOPB hiragmest P gHPAPTNG (Erampis2 07) bgbtaled divonot er
\fr o% némue'ﬂt@' ‘11995!"1'3 with EQ@“ Ricliogsd by fSP'aWﬁt"e FENF pengrpaipiningfragment;

nucl edegprat ing rpb%tr&@ro qu)fguctural gene for methlonyl-tumor necrosis factor To obtain a

GAATTGMR]E‘T’F vmtﬂ‘"rm AR IRAS RE%I@?& PR ;@;{@TT'RTTT

e‘gg...h ._.. QA Ae Q AAA A.
Il

(4 AR o.- A
‘r‘i‘ Aqeoeo A }e'%s”\ m “ 'V' X - _
T_TGAA relnistorh-2] S GMIGY B o Iér%ﬂ;ﬁf ey
[err] a?eOpnated MWEF e ChdtSiling deALI@.b.bM%EﬁIATB&WﬁI d-feral
Fr agneiidgaladesidd). BactaaflcUiurel (eml) iidete@vith (hhagel fidked Réth lcolbegSiplaqils adtiséd1®
| i gat iisdMRte NSt hifBEr NFFIDNAOLY 4 MikiEesnpriced®s (Bimbbid andTDdl) 3680 MBI Acidédies” 7:
i dent i1513e823)yThe reauitiny recombidarp bbege $118 eps/aNMtans Sisftoding dtriamd foltha@ S gbnb.r pSTI | TNF
25 was i Roobiwidiectdd oumgenésisacligbdeoxyeibdnudetides mutdgenasisligreners)l areagnticlisigebwitad Wi t h
Xbal aredqueowRiompBmeray Ie sttdtbed ofpi Sprasasnaither tside vf the gautatioh site astshowh50 tep | ong
EcoRl fotping tiagrame mherminch$ indicales sgmpl¢resntary basey ang Maindigatss divoBysieigt agisleto heonot er .
Thesor dnserted; dniptag| o5 Sykstiuted; Insartions or-delgtiors qrqnpqply @@?ﬁﬁll@w@sm3 in order to retain

the downstream portion of the gene-in phase P
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Iékpreési on and Processi ng' of -a Tumor Necrosis Factor ‘Fusion with a
Secretory Signal Sequence E. ~coli NL106 was transfected with pAPSTIITNF and
i nnocul ated into 10 I |ters of a ﬁgh:l(ﬁ&mdmum haV| ng the follow ng formul a:

35 Conponent- o grrs/L [err]
5.0 [err] . , o .6 40
[err] For deletions: = - | oli ' oz Na t rate
. . ) s gomer DNA | (N)is (N)5 .
. %8 4'\% Amne AS ey . o | vectorDNA | (Nps My Nps | O- O Yeast Extract
1: 2 d ucose. Il;grus\lrt-;stltutlons “oligomer DNA | (N)15_(M1 ) (Nhs 25.0 Trace
El emefft sol ution (Fe, En. Co_ Mo,  CecsDMAG NriMe@e) Nhsol 5 mi Anpicillin

20.0 ng 50 The cul turema.ssemaﬁduc figomdr DNOE | SE (My@®y op as descri bed
above ‘in Exanple 19, ekcept that afi vbasroNAof |144fs whs reafhed. The culture
at thi-s point contai ned—apout 400 “of _tunor - necrosi s tactor/liter, about

[7)?0 ¢ g?on pgé Jﬁl@itesby E% uEr]f &%l]%]; %@'Ifc&gg gﬁ%p%e?srgenlag B4R %§358»q;| j@%}n;ﬁ‘e r%éﬁe ﬁS

acti Vit yolutakibH@®s gRECT OSI's Tactar "was fecove upon o e ceII extractlon
by the nmet hadanissse Augorﬁef%?me%&%s 35 miRt i§ B CRYUARIGEY APP GBS e ToRckTIobad he
cells. 28cactdBH0 168214Bl Exanple 24 Constructi.on and Expression of

QAddi t konal THd sAaEendE BligbaérIorAE Hid 73 [Aekioiad b \GTE GGT GAG GNGlaNGt GaleGax Eidavesa of
the Fi g.Gd®OlNF am no acid sequence are prepared to satisfy one or nore of
at | east t e énisdnes\bligometipreid Lapetss inbartionie p &S TOGTTGG VEC MGA AAG ICAG, GdGaABaSe
oyt ol yt i @ABCEE-QHt y, increase the net differential cytolytic activity on

t unor cel | heseprmers e syathesized |by conyprdioeal etlidife. Formse dythe snutagenenis lpronedueen 1@ -
TNF agn i Ryeriasebthe eHQOGPfaghBS erimer B<@I T TEGLART| AG@@"’*’@W@@*@?W@S’*@ for 8bwinlabnt

nodi fi ca¥’ §rin (19 & o | BisHRbPH 7 AineM] EEF 4} 10 aMMgQhy, 40 & dithiovrifld 07 /M he

pr epar atﬁ'? c ';E\ZI o oo ' }EP'?PF' W@éﬁc: trtl"s§é arp (seeaLE{g) i ﬁ_%”T‘Ph
o Ao E%"g t1°?§' " ?e'v ”w ? C°P'a§ma€ E? %°§d7 S The
b t rd zatio eac oli nd t gles an % :;n ned
|¥srggr:¢/§é’h‘|¥§;&§ NA 'Fs ﬁgmopg;m@inéeé corres on |n do

that of nOP&rdaﬁﬁt r%ferod |é@forrﬂ agfélﬁ'&l@&@hﬂeﬁ m':kpsﬁﬂ% dmv(sootrt&%s%@@totébr- 6‘(5“ '
of  NoONPrhRREET (5&nidd; andl B S &:raflind 1196 mm&-r@ﬂ%@% 1l vl iEB TR 50 Wik
has bgenndogfcehtsiffl 1 Bmas eacabb bhospréMiied YRGB biid driel Rbded 48 laliduBie B thtdkinase
t er m nusreddtion).CHrinde éxtehblbn B&tRed BIENE iadiditRA of S0 KT EnM MeEs-198 WHEBIGED.1 mM EDTA, 12
Val - Ar g- osrMglig 40 v dhidthbsétol- 05 pMLAER, BOD mVBUATR] a2 Wi edok fof dGTP, dTTP, dCTP, and
'\Iﬁ' - Al ‘a- diptainiRy @-WAENeohDNAGolyméiage |, (kihrfiagreént and 20 U J¢iDdACIgise2 &Br 30 4 4t5dgm
085) . Tampdraiirb.omfdtion mixturesdyre treitetdd don 4Jhr ang21 Grisfiowst by |ovemigiipsubalgrayt: 4° C.
183- 183, Aliguotgyarp elmpl ragiog lahd BNA 5 resipitated withrpthanal @nd dssolierin AR pi of vsten PNAfin any
mutant THRESe USTE i 1S @é’a@%ﬂ‘ﬁ‘érﬁﬂlﬁ 8% | ent nutations or encodi ng mutant TNF.
I'nor der t Ehea%P’d"qr Syidigesrie raég logatign P\t the ofigomat. P elgngation stehlizesthe.y j n
whi ch Ar “W %'ct“' ﬁ‘i"gﬁfuaa%/P"Z('aa“ﬁﬂ'w‘?SPm'Y'ﬁ?ﬂ to %”ﬁ”é ‘“?3T PrA

del et ed ' as S fu

R O e

are gen%ﬁﬁ” o) 8 sl mfc ﬁ &3? 551h b e grec R, .,

Silent Ofe Ead sﬁ%’é iohd/ 88t hg Qf%gie@tré ;‘Ss ﬂ@&(aﬂ&h% 08 plagiie- re

known t OedshRmerob Blabdes irPd bNAFrQJsto?rKa%BPDLs%ay WHdréH3 theg%elaﬁxomlaﬁhlf-uﬂﬁ\?é?a Mno?é nply

chem GaAl thah 85pefisitdf QS irdrisBnidg Bogiifes. IB-rERAGHLIBNL B B6d 18 Yranstarii tE 88l AA10g ard the

porti on reiulth) Phae ensBBsoyaim shulpiagad dchgnibdre. fragment into the remmi nder of the

required Didcteri@ihplaee ab-cﬁil\manﬁgxm b@siiningi stveidl \haidré) @odntbinaltel13 pitage play@’nare

Wi shes t srepnedpgriesitulpiaquaityhidization (Berttdnyst wi, 19RFLITSclonaes 196 HB0NSR) forgoofhr thevpaneantalir al

sour ces anHdheDiiktatedh gendtyne) usingnibe apreaprials ilabelfed oligpmers @n ciewaeate Sofs ofHitleve vaboyt 10he

st ar t FngepmNRr fijtdr) Highidigetion ishevernigtat 69 * Cartd peycent formasidey & FCREC. Filter e ngﬂeﬂtas

al | el i ¢ 4PaFi ANtSHC, apdipareentgorumisliedesulsiulfaiey air-griggy @'ﬂaﬁf@s?%@r@‘w fiirp &t 701 Giuping

dei vat | v infefsingsscrean It is . .desirable:in.preparing DNA encodi ng nmutant

TNF deri v%lsl"ﬂ)'eboe neFesPant 1903 thastingency qbihe pePridizaian W‘]‘Feé’!‘fe é‘?yeaﬁf”é’gt“??ec% WP’Um ty

for rrRNA? qubEd‘“PH%P‘@fhP"Hm tign Q‘?"ﬁ‘i”%‘i’ Welt "”Ii‘laé N{\ﬁi{) Fa g J -
. n iis ability to ize depsen mg

as oppose ridization to the starting each mutan vary i

upon the nature and number of bases subs’ututed deleted or inserted. For example, dstecting a mutation in
a single base will require high strmgency conditions to discriminate between mutant and unmutateéd parental
DNA where the mutation is. minor,. e d-. deletuon of a codon or substitution of 1-3 bases, the hybridization
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Avoi dance of such structur es “wi | gener al | y result in higher yields. In
addi tiron,” transformant host-preferred codons shoul d be enpl oyed for the
same reason. Suitable startingephgydgeiin EcoR -H ndl 1 fragnent of

pTr pXAPTNF ( Exanpl e 17) "obtai ned by 35 sequential digestion with EcoRl and
Hindl 1, followed by isolation-of the TNF gene-containing fragnment. This
frag rrem@bel sholidigkegmaliérahan the mutaing bigomernTiypistllyiis will &b ageohe of apput (1 tich200ayds- t unor
necr osThe tiskkof egreenifip rykantifetetionssis frgiiiteted by dhedese ot a pipbe ontdiring oy ecawstitylinattel e f or
" nut agedeletsdsequencs teaesry forijloseipfl the geauaine This iprpbe falihiechybriize te RMA eyl selafted sit e
of pharRiRauaRT cap eonripdeiigt the slesitgd loss ef ghedpragtisequencg #gs oceuedle” 19: 269- 276; " RF”
meafis t h& Plegyn hathybrigizes winhe,lbalipg-ol ﬂé&jdﬁ pigked §" pRgyieted igtock, aoliiMIP3, |Single-

ava| | afypnded (‘?‘\ho%{h Uﬁﬁa’@ff’%@e’ E‘d‘R?FQF"a 3t Fpyolegar § ﬂddho% is ’?WB?‘E"HF'@'“ tge added

a |(i° ﬁflf?b m e*ﬁ%'f | oI co dl 0):1ces Fﬂ‘—' t n
,?I geSttu or neg']psg{ |de'g8;8 qu egnc g con Zt ‘the fe ovare? 8 rac%orrt ins %-PE:E &{n
e er si;[ e IS use Panstor me ol |
JMLO3: aMQQ iﬁ%&gc Iré’?\'d mlﬂdﬁ%th&%F@h& Qin Mf:@}ecovered
Tr ansf r;ﬁ@\fiTﬁFe sl diyeftéLwith E%Bﬁ ndMHihdlir RPN SERor FiaRbR I dtofirbd! nt fragment is

(di br Qﬁgh'lﬂht&mo%é)vabtﬂ Okegdhbrit GAd M6 TigBortiRikiud ed tb renstolr® BPEoR WBH 10, NL106, or 294
t hi ogaacd afissicThe dRAsH TRF &l oSoibrbd!biEfe Mbindd bi ExBpies fllorol AidRBROMoRhaked from
col ar | reratngtd MIBIAGagehesisUS rEvided bd B.K. paent applicaliinde, 183p319ANF RF- DNA by a
m ni scr et punoedibde if BocortandenwignshisDabthiod 4r8 Sdivided Nut6 . thrée icklssedeBubstitufions,
_\}5 13- 1deR89ns amdh rsertoms,| dnd Mgtherespbditided caa tshqimaig ¢heIBwing Fablnlesy othepaisd ftgedc 0di Ng
st r andhd mutarithare HNRe gatore tunfep neceasis dactdr ofdig. 48l nut agenesi s,
=@| godeoxyri bonucl eoti des (nutagenesis oligoners) are synthesized with a
Seq¥ence conpl ementary to stretiehes of 15 bases on either side. of the
nmutation site as shown in: the follow ng diagrans, wherei:n N indicates
“conpl enentary bases and Mindicates the nucleic acid to be 50 inserted,
del eted or substituted. |nsertions or deletions ordinarily are nmade in
groups of 3 in order to retaithe “downstream portion of the gene in phase.
55 76 EP 0168 .214 Bl For - del eti.ons: olrgorrer DNA [err] vector DNA
[err] For substitutions: _'olrgorrer DNA - ([err] 5 =
vector DNA - [err] For .inséertiaons: ollgorrer ‘DNA [err] vector DNA
[err] 10 [err] indicates a base of an olrgorrer which is not conplenentary
- to jhe base or oligomner [err] Here, [err] is the desired mutant sequence.
Odinarily, ollgorrers are al so” prepared t hat. act. to make nore than one type
of nutation at a time. The anti-sense oligoner:for the ‘Arg-his 32 mutant is
p CAG GAG GGC ATT GGCATGGCGGTT CAG CCA CTG:OH. 15 The anti sense
oligomer for the His 73.del-etion.is.p GIG GGT..GAG GAG CAC GGT GGA GGG GCA
\L&COOH. The anti sense .ol.igonmer. for. the Leu 158.insertion is p TGT TCG TCC
TCC TCA AAG CAG-GGC AAT -GAT..CEC-OH. These pri.-ners are synthesized by
conventional netheods. For  use-in-the nutagenesis procedure, 10 20 pnoles
QRf~the oligoners or lac priner 5 -GITTTCCCAGICACGAC-3' are each _
phosphoryl ated for 30 mn -at:f-err] in 10 ul -of*:50 mMM Tris-HCl (pH 7.5), 0.1
nM BDTA, 10 mM [err]. ~10 mM:dithiothreltol, 0.1 nM ATP, containing 2 U of
T4 pol ynucl eoti de ki nase. For use as probes (see infra), 2 pnoles of the
synt hetic oligonucl eoti des are:phosphoryl ated as above except that 0.1 nM
ATP was replaced with 1 uMy-[err] ATP (Anersham). Specific activities are
roufsi nely higher than 5 X [err] ‘cpml prnole of oligonucleotide chain. 25
Hybri di zati on of each oligomnér and the lac primer to the single-stranded’
DNA from phage ML3 np8/ TNF, followed by prinmer extension, results in the
formati on of partial heterodupl ex DNAs, one strand of which contains the
mut ant DNA. For partial heteroduplex formation, single-stranded ML3 np8/ TNF
DNAso( 300 ng) is heated to [erf] (2 mn), 50 C (5 min), and room
tenperature (5 mn) in 20 ul.10 mv Tris-HCl (pH 7. 5), 0.1 nMEDTA, 50 nM 30
NaCl, containing 1 pnole each of phosphoryl ated oligoner and priner (added
as allquots fromthe kinase reactllon) Primer extension is started by the
add;ﬁti on of 30 ul 50 MM Tris-HC  (pH 8.0), 0.1 mM EDTA, 12
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mM[err], 10 mMdithiothreitol, 0.7 mM ATP, 0.07 mM dATP, 0.2 nM each of
~dGTP, dTTP, dCTP, and containing 2 UE. coli DNA polynerase |, large
fragment and 20 U T4 DNA |igase.. gploefegdqsyn at room tenperature, reaction
m xtures are incubated for 4 hr at 37C foll owed by overni ght incubation at
[err]. 35 Aliquots are phenol-extracted and DNA is precipitated with

et hanol and dissolved in 15-ul of water. DNA i.n these aliquots is used to

transformE. coli JMLO3. The l-ac priner hybridizes at a
| ocation 5 to the oligoner. Priner elongation -stabit,‘fﬁﬁ;&%" #ﬁgﬁe

Satfdq heterodupl ex

structure. The oMig@ierypand prinegyrasetenzymati C‘aQHMi@m% pyl ated to
all ow the T4 DNATT gase 1o Jjolnm-connecting DNA chal ns. 40

Phenol - extract edAhesuasniduptons DNA from aliquot C (10 ul) is added to 10 ul
0. 06 M Na- acet at e bH 4Madifxa8ioMsNiCIithe0. 6 nM [err], and contai ning 200 U
[err] nucl ease. After dasredharimture of7charge 5 nin, yeast tRNA (5ug) is
added ,gnd nucleic acids are recovered by phenol extraction and et hanol
precipitation. Using the same [err] B tions, Sb?%g of singl e-stranded
ML3 np8 DNA (about 10,200 plaque-forysréd units) yaes ds | ess than 100
- plaques in a DNA trans{ormation assgyo shereas the.same anount of RF-DNA
retains nmore 45 than 80 percent. of i'ts transform ng properties.
[err]-treated DNA is ubed to transf @i coil JMBB and the resul ting
gr/age anal yzed by in s§tu plaque scigggrsang. Bacteghal plates (15-cm

ramet er) containing sgveral hundregt] eac,onbi nant 3 phage pl agues are
screened by in situ plaque hybridization (Benton al ., 1977, "Science"
196: 180-182) for both’the parental 38Adt5 he nut at 8th gersype using the
approftiate | abelled o8jgoners on s@garmt e-sets ohsgilters (about 106 50
cpmper filter). Hybrigli zation is ovgtr‘ghght at [er&], 40 percent formam de,
5 X SSC. Filters are washed at [err]a, X ssc, 0.9 percent sodi um dodecyl
sulfate, air-dried, antP-exposed to XeuaP filmat as0 C using an '
intengj fying screen. Ifiwll be necqgsanyg to varyjjde stringency of the
hhybridi zation pr ocedurlez (by alterin ttlgsconcentr tion of SSC) in order to
resol ve the hybridizatidn of oligo P"t t he nutat¥® DNA strand (a perfect
conpl ement) 55 as oppdsed -t'o hybri @redidfon to ththrstarting DNA; each
nutant will vary in itsgability to lyypriegi ze depeggi ng upon the nature and
nunbese of bases substifg.lt ed, -dei e't'ea'- or Pnserted. Egr exanpl e, detecting a
mutation in a single base wll --requi"?’%lﬁ gh stri n@ cy conditions to

di scrimnate between rdft.ant and unmadatldd par ent atyrDNA where the nutation
is minor, e g. deletioy,of a codon gfy9ghstituti o[)ysof 1-3 bases, the
~hybridi zation 27 EPBO 168 214 Bl Prolg shoul d -Bbe smal [ er than the
\wit at ¥ng ol i gorrer . Typ]| ¢ally this wHT a probeP™@ about 14 to 20 bases.
The task of screening ¥uutant deleti asp 148 facilitsdred by 'the use of a probe
containing or constituig ng the del egfg 13gquence t"gwassay for loss of the
§equence. This pr obe_f?ai | s to hybridize to DNA froma sel ected pl aque one
can cgnclude that the Wesired | oss SludAB tar get #d¥quence has occurred. 5
A pl aque that hybridi 22 with the | gbelided ol i gonBss i s pi cked and
inoculated into E. coldz JMLO3. Singhg; 19" anded (ﬁ&)" DNA is prepared from
't he supernatant and doubl e-strandedf‘(‘jsl) .DNA is prepared fromthe cell
pellet. The ssDNA is used as a tenplate for the di deoxy sequencing of the
cl onessusi ng t he MI3.urModéfizatiqasi iteHydrophildynt hetic ol i gomer conpl enentary
sequences | ocated 3' dfr Hydrophobit €darateon of the tunor necrosis factor
DNA. Di deoxy sequenci g confirnms thaeu e recovertyt pl aque contains the
mutant 10 DNA. Such phage is desigpated M 3 nmpgf[NFntnt. ML3 np8/ TNFnt nt
'is digested with EcoRl, and H ndl I~ an'd ﬁhe TNF- encodi ng fragnent recovered.
pTr pXAPTNF is di gestec?'with EcoRl af¥ Atndii| and¥fhe vect or f ragnment
recovered. The nutant %ragment is tBbnlPBgated tphehe vector fragment and
the ligation m xture used - totransformE. coli WB110, NL106, or 294 (ATCC
31446) . The nutant TNF is recovered by the nethod of Exanples 18 or 19.

Addi tonal information is relating to M3 nutagenesis is provided by U K
patent application 2,130,219A. The mutants made in accordance with this

met hod are divided into three classes: Substitutions, deletions and

i nsertions, and further subdivided as shown in the followi ng Table. Unless .
ot herw se stated the nutants are of -the mature tunor necrosis factor of
Fig. 10. 20 25 30 35 '
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40 45 50 55 28
Mut ant Type
SUBSTI TUTI ONS |

TNF Site

at

EP 0 168 214 B1 Representative Mdification 5
' Indicated Site A

Nbdlflcatlongphmshhﬁ4gggree or nature of charge 10

55

of preTNF . -

T a0

1. arg 6 lys 65
arg 3. pro 20 arg 4. . asp 10
his 5. _ S glu 53 thr 6.
gin 47 asp-7. .. . aSrefPesentative gin or asn 20
8. asn 39 asp 9. Modification asn 34
gi n 10. Mutant Type | €U 29 TNF Site ast2bndicated Site 11.
tyr %15 'Te 1Z. glu 116 - lys 13.
- pro 117 5. thr 14.  leu 120 gl uthr27 tyr 30
_35. . 6. Vs %28135~ser133 h|s|16g%% al a 13418
yr : glu ys :
Ctyr 141 7. pro 19. ala 134 ,asptTh3_ ser 20.
al a Y45 g. thr 21. gly 148 gl userme asn 40 22.
gin 149 g, lys 23. | eusy20 lys 45
[1. Modifications |n Fwdroplelc or Hydrophobi ¢ Character 1.
[ eu 57 tyr ser 52 | eu 50
-t I11. Ster@gJnglficatwon gly 108
phe 55 29 EP (chaegein Bﬂe%ﬁﬁiéggﬁ'ﬂét i ve I\@di fication Mutant Type
TNF Site 1. at Indicated-® £ €
A 2. Ser 52 tyr
3. ile 58 leu
20 T oy
4, gly 40 ile
5. . val 13 phe
6. " Teu 120 phe
= 7. ile 146 gly
8. asn 137 glu
9. ile 154 phe .
30 10, ile 155 | gly
11. phe 144 ile
v . . .. N
B. INSERTIONS
i 1. after Leu 157 gly gly-COOH
~ 2. between Asp 10 and Lys 11 his
3. between ile 58:and tyr 59 - Teu
“. 4, between Ser 60 and-gin 61 “ys
5. between arg 31-and arg 32 . ala
6. between gly 121 and gly 122 - gly
5 7. before val 1 - .: - immunogenic polypeptide
8. after leu 157 immunogenic polypeptide
9. between gln 149-and val 150 . gly gly
10. between ala-1..and val 1l
% - lys arg



N N
~ 1

-5 b, leu 120 - .- - thr 6. ser 133

gly 7. ala 134 . thr 10 8.
gly 148 ser 9. " "EPo1682¥#B116 - thr 111. Steric
Modi fication 15 (changés -in side chain bulk) 1. : Leu
63 phe 2. o Ser 52 . tyr 3.
ile 58 leu 20 4. _ gly 40 ile 5.
val 13 phe 6. = 7 leu 120 . p; , 7.
ile 146 gly 8. - -~ ... asn 137 :}gg;ggggtgﬁPﬁ 9.
ile 154 MutanBlBypd0 . TNF sife at lnditI&dlﬁte ,_ gly
11. ' phe 144 ' iTEe B. TNSERTTONS 351 aftrer Leu
157 €. DELETIONS gly gly-COOH 2. - between Asp 10 and Lys 11
- his 3. between ile 58 and6lwyrl489 . leu 4. bet ween Ser 60
and gin 61 2. lys 5. ]ysq§5meen arg 31 and arg 32 al a 6.
betwegp gly 121 and gly 122 7 gly 45 ' 7. before val 1
i munogeni ¢ pol3mept i de 8. vabhtk eranged 157 ' .
i mmunogeni ¢ pol4gpeptide 9. vaPat eRejugh! prold9 and val 150 gy gy
10. . bet ween al a-1-and val 1]of pr eTNF lys arg 55 30
EP 0 168 214 Bl‘Representath@ A58 i cation Mit ant Type TNF Site
at’/ I nds cated SiG.e C. DELETI ON&rdl 32 A n 149 2.
lys 112 10 3. ’ 1&-5 - val 1 - arg 2 4. val 1
{ hr ough pro 855' 9lu 23, 22 15 - 6. - arg
37 7. 8. glu 53.8ala 111 - 1ys 112 ala 111 -lys 112 20 '
9. 9. ala 123 10. 3715 123 ile 154 11. glu
127 * ' e e e
10. .. ile 154
11, . 9qlu 127
25 D. COMBINATIONS
1. . ile 58 leu
_ . leu 57 phe
30 2. - ‘gln 149 delete
' . .. tyr 151 phe
U 3. <1 1ys- 112 delete
o0 .glu 115 lys
35 ’
C 4. ST val l ~ thr
N - i o ala 22 lys
; - gly 24 - asn
* ala 33 . asp
40 ST e . . -
5.  tyr 115 phe
o o Tglu 116 - lys
6. insert gly between gly 121 and gly 122

5 . after leu 157 add gly gly-COOH

7. delete val 1 through gly 66 and substitute
NHz-Leu Ala Ile Ile Gly Phe Tyr Val Gln Gly Ser Glu Ala-
Phe Asp Leu Tyr Asp Pro Arg Asn Ile Glu Ala Ser Leu Arg-
50 " Asp Gly Lys Glu Leu GIn Phe Val Gly Gly Leu Tyr Ile Pro-
. Glu Tyr Trp Pro Lys Ala Glu Ala Gly Glu Pro Thr-

&5

)



25 "D COMBINATIONS 1.  ile 58 leu leu 57

phe 30 2. ' gln 149 - . delete tyr 151
phe 3. A ygpjolﬁs 214 B1 delete glu 115 lys
35 4. val : hr.ala 22 lys gly
24 asn -ala 33 *-.jf?-“: asp 40 5.- tyr 115
phe glu 116 lys 6. = "insert gly betmeen gly 121 and gly 122 45
after leu 157 add gly gly-COCH 7. del ete val epmsﬁn atiyey 66 and

substitute NHg-ley Nla lle Ile Phe Tyr Vval GMedifigation g u Al a- Phe Asp
Leu Tyr As u ¥ e Ar g- atglndicated Site Asp Gy
Lys @ u Leu Gé} Phe Yal Gy Gydl.legﬁ)T%r g e Pro- Gu Tyr Trp Pro Lys Al a
Gu Ala dy AT Pro Thr- 55 31 € a 214 Bl 'Represent ative

Modi fication Miutant Type - ala 109 TNF Site gln at

I ndicated Site 5 8. leu del ete %I a 111 ala 109

gin Ioeu 120 hi's 1b2(b asn 19

gln asn 92 gin 15 asn 137
gin O note arg nmutations in [sphd rypsin hydrolg is sites at arg 2, arg 6

(see Exanples 20 and 21), arg 32 and arg 131 are deI eted or nodified so as
to no | onger be susceptible to asmy®&in. This ni glsﬂnextend the 20 half-life
of twor necrosis factor in vivgaM3ze reducing blpﬁ possibility of
fermentative clipping. The arg 2 and arg 6 sites are not critical because
bi ol ogical activity is retained even after the regions concerned are
refmoved. Phrbvare mulptiona inawich aypsintteydralygjs S2s atrath 21/a 61(Ssb Bxarhples 0cad 81)t ang 32
act i vi tapd ags 3y arerdeletediormaddifiech se) a8 R neriehoer beagugcoptible tarterpeie Jhis amigh exderidsthe t ut ed
Wi t h2ohi helfifg |°ﬁ§‘m°fd}°°f°$'%f§§°fﬂﬂ E‘I%W’Hbr ucing; thp. poFsiRilty ?féﬁmmvﬁ?m’?‘%ﬁ ng?HEd
enzynme %%ché ?’Bl’M F 'c‘ﬂfbefaﬁie E‘P'P%c G‘E"“"Fye'ﬁ a{?‘ﬂgedt ‘?Yé" B%%l“&q '[°9'°

chal n rap at' tes
gluta T t"‘l’: y 9' 5§°’§I‘TV§%°% uc?srf erted
bet \Méz"serhlst yI rﬁ,l ﬁiﬁ ﬁ- nzy aiggteg 9‘ .ﬁé t: dS for
pr Edet u&i@ e en er 0 crea lease of

subst i trust@f ;E ueﬁhmeg aergu o ?oa @.eue%%mmmﬁsaarswus 5 pr ity

substi tut fmmsue t.tmf n &%8p AParA¥prEssiBh FSSHoSi tell, rae@yb&e rhdPimalian @n)Jeapiiidst or
manmmal i aglysddjihton isCRpaial ® §H6dute ygu?&wlaéd {@forinScréoigasidred o produce a

gl ycesyl ated tunmor necrosis factor. 30 Exanpl e 25 Expression of Tumor

Necr osigxahpe®r in Yeast Under the.Control of the ADH Pronoter

Expression of Tumor Necrosis Factor in Yeast Under the Control of the ADH Promoter

W/
35 Plasmid TrpXAPTNF is constructed as described in Example 17 'e)'keept that p20KLT or ptrpETA (or
o pBR322) is cleaved with EcoRl and Hindlil rather than Xbal and Hindlll and the synthetic fragment B
Nt prepared with an EcoRl cohesive terminus rather than Xbal cohesive terminus. The ligation mixture is then

used to transform E. coli ATCC 31446 and a plasmid pTNFRI identified by restriction analysis that contains
the tumor necrosis factor encoding DNA bounded by EcoRl sites. Plasmid pTNFRI is isolated, digested with
40 EcoRl and the tumor necrosis factor DNA-containing fragment T-1 recovered.

Plasmid pFRPn (EP 60 .057A) .is dlgested with EcoRl, treated with alkaline phosphatase to prevent
recircularization, ligated to the T-1_tumor. necrosis factor fragment using T4 DNA ligase and the ligation
mixture then used to transform E.. coh ATCC 31446. Ampicillin- resistant colonies yield two series of
plasmids having the T-1 insert. in opposnte onentahons as determined. by restriction analysis on agarose

45 electrophoresis gels. Plasmids are punfled from E. coli transformants and used to transform yeast having
the trp1 mutation (for example yeast strain RH218, v unrestricted ATCC deposit No. 44076) to the trp*
phenotype. Plasmids oriented such that the start codon of segment T-1 is located adjacent to the alcohol
dehydrogenase promoter fragment are found to transform the yeast to tumor necrosis factor expression.
Tumor necrosis factor is recovered from extracts of the yeast transformants The plasmid stability in large

50 scale fermentations is improved by employmg an expression plasmid containing the 2 micron origin of
replication in place of the pFRPn chromosormal ongm of replication (ars 1).and a compatible host strain (J.
Beggs, 1978, "Nature" 275: 1 04-109) a
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35 Pl asm d Tr pXAPTNF i s constructed as. described in Exanple. .17 .ex
1 hat p20<LT or ptrpETA (or pBR322) is cleaved with EcoRl and HindlIll rather
t han “Xbal and Hindl 11 and the synthetic fragment B prepared with an EcoRl
cohesive term nus rather than Xbal cohesive terminus. The ligation mixture
is then used to transformE. ‘col igpAf¢és sk and a plasmi-d pTNFRI
identified by restriction analysis that contains the tunor necrosis factor
encodi ng DNA bounded by EcoRl sites. Plasmd pTNFRI is isolated, digested
Wit h 40 Exaropd®6 and t he tunor necrosis factor DNA-containing fragnent T-1
recovered. Plasm d pFRPn (EP 60,057A) is digested with EcoRl, treated with

- al kal i néxphssiop lehTumoe Negogi festenin Magwmatianbells | zation, ligated to the T-1 tunor
necrosis factor fragnent using T4 DNA |igase and the ligation m xture then
used %o trRigesTidPENER (ERJNT.068KCS digestepwith sl reatedwithcalf igtesting! aikgling phesgh sg| d
two ser |"ﬂ%edo‘1° fEspment Toks romy Frample; #he and the jligadier mixjurp !gp tstrangorgy E-cqll AT A
det er ni 1¥A A "‘fdés"l’? |"°t9laF°8n‘d%ﬁ'9&P |p§H5W"<‘f éPEfkéE'Zl@q | Bcgorisising e THF As'"

Pl asmi d§ F’F‘?“ d’sf‘P5 %!Va‘ﬁﬁﬁ"‘lj’geq? St 6""5?8 8% fre

ﬁﬁ?iéf?f’“ 3@,,. i oreen 53@25 Rl “?rpamjf

oriente E$E§ saﬁ o WaBD A6 $ 27 aﬁl
the al C QoA m&a&%&a&m&% ﬁ@a i awrrf'g .ﬁ 3 EIQstiTc 1§45 ool B

Yeast t@l—@ﬁ@ﬂOﬂﬂ-ﬁFﬁQﬁJﬁBﬂ Brd Uik~ 61D LRUBEM Fhe disHER EoriCd MPéutturb Aebilin absropriate
Cower aslthé hedieanxt racts of t he yeast transformants. The plasmd stability

“I'n | arge Sébr cHOAl dd ORIONEHRREOUXEBA defls, theiediimds Hym EAR InRidia NGIbEN supsBmerasd vamh

1l asm d 10 quetcantnéai gsetulrg 180 Mi/ndlr @anicitin| 190 Nugihl steptbingdi, iand) 2i K| Lagldanife. tRae the FRPN
chr onos dkatell ding, themmegifunrie Plibecat modifigdzHagle's meding (BMENMquptiertdnibdasstovet rai n ( J.
Beggs, 1978ter ‘3Nt houss,' the7GediunD4s fc0Wyed Bkl B cells B0 WYash®Bwill 20 BRorcnt iyskrel R6
Expr e8sipbespte tiufigtsd spiiner Brashsmeztium sy added iobeeain Pletgranddiel cslisare incubaidfamg WoEHER
(EP 1179860A) is digested with EcoRl, treated with calf intestinal alkaline
phosphat as%'ecf“? tt@ﬂs"icffdf'}"é‘g‘f?ﬁ?]ts cprripd plohy "ESP&' P%‘"ZB"’"saﬁB’ ?H’éysl 9’ {vpeh
m xture ﬂ?ﬁeﬁ gling, the f°8'fsrﬁ" s“‘é’&ﬁ trvpﬂweé ’S 9/ gaﬁbe‘&

(desi gndfed® g 3 "“’ aﬁv%“lj élte
dium Cl lnﬁ Ig

st oAl f?o%%”gi% g ngp i&m%}{ﬁﬁ %"% A ‘E% i o

re yw

Lt k[ ErH r ldafa l §an from celld %ﬁH?taGéJL;I bicCox Fe WR piaemfa i 4 :Daeels'ug

FlhErormaft aldfddrtibhinatlel @gsdaﬁ,eﬂ%r%gse ve wth 10 ug rat carrier
|n asyol ume of 250 ul, 0.25 R/I [err], followed by dropW| se addition of 250

ul HEPE@iidmé&f ered sal i ne (280 mv I\/aCI 1.5 mM Na2PO4, 50 nM HEPES, pH 7.1).
Aft er 3@lding trake mlowmgmohﬁquacstmse.,sa, ba, o) IFR; GENT, ILE LAANICEEL O ti SSue
culture cells growing in 60 mmplastic tissue culture dishes. CHO 1, CHO
DHFR- DUX- BA Imettan dorl préfieriag r Jtaadr| recrasie facoe trom Tancaddhivduine witte othbraproteiBs, momprisingur e
medi wn appadspbingthe tuhior nearosistiactdn frem seah] ddmixfugr onBHG Ubstancd s@bd®dDidmiR- DUX- B11
icell's, the redisliens.s Ham F-12 medi a (G bco) supplenented with 10 percent
cal f serum @enteNied PofRegiasgii | | i n 100 ug/ M streptonycin, and 2 unM

L- gl ut ani ne. Yy seppargsey err cel i ne, the mediumis Dul becco nodified
Eagl e’ s ned (U E@E@% sagé V‘%%’{?ﬁa““?{\‘yt“@‘P"BPi’Bc'?ﬂfﬂ's the medi um
i s reﬁnvedangﬁ'lf"? 9! F‘@”\ﬁﬁ?ﬁ'@&a ‘th 20 percent glycerol in 20
phospharze Pn%f.]; ft%do c?JrJnnIeWhe'r:erl ﬁ'ng tEFﬁSi' r%@?o&:? {a%gp?sd I&t? %5}9 ormo (ti’ o%qgastsh
cells are } (B PEction of transtected most cells is
carried out by t ypsi ni zing the ceIIs after 2 days growh (which -conprises
treating tHR rddldaSr Whik WHieRid & Guaﬁéi’ﬁéﬂﬁénﬂn@suﬁshmd@osgﬂmd%ﬂétﬁ@n&an%n @H{hmge
.EDTA) and @égslisngecabout 3x105 cells to mmtissue culture plates wt
selective nedia. For dhfr[err] cells the mediumis a formul ation 25 o_f

(F- 12 GaBGajmanedghhad wbdrasibleadiag wlliclyci ne, hypoxant hi ne, and thym di ne (GHT

medi um) . Fora) Bhdrdlydesgdtedzel | s, nmet hotrexate (100 - 1000 nM is added to the
nor mab  gr owtbh hasedineleoulaOaeight of aboatrZ,00Uss deBrmigedt by BRSERAGEL on condi tions wi th
no plasm d ahés sepelie pi ths mietbrepbd)-dedtruCkem dof HowdcDAbitianooi ttamatically when earhpaBidR.

Col oni es ar insimacells pdectp samagonditionsiake up and express the DHFR plasnid are
appar ent wi tdhfsnsubstantioflyciemogenpeus 5 sietermives byr SDS-RAGH: hes epecifiepctidiypareate thapnor

necrosi s facPet 10 gifion|ugits e rrptainimnd ispurifieddo p degrepsufiigiontins spaverdng gt faglitwaor g
CH DBE, FR n&oslq chtouor aLtUps:NE)ydrgEsns fragment thereof, by sequential Edman degradation on a

spmmng cup sequencer equupped with cold traps and using Polybrene® as a carrier in the
sequencer cup; and
) COMprises:
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1 A rrethod for preparing a turmr necrosi s factor from an adm xture with
other proteins, conprising 35" adsor bi ng the tunor. (”]mm"l '"jmm 'mm
such adm xture onto a substance &H @ces2iaiBoOM (i) a sili

control | ed pore glass, (iii) al kyI sephar ose, . (|v) partlcles ‘of tan® a Mo
exchange resin having substartially uniform part icle size, 40 and '
t her eaf t B¥emgle#i ng t he tunor . necrosis factor. 2. The method of claim1

wherein the tumor necrosis_factor .is el uted from controlled pore glass with
et hy| eneExprapeien of Tymor chs'-""@fn@ﬂﬁﬂ&ﬂ&‘a%l m 1 wherein a quaternary

alrpngg subs ttute 1:117 DO ggﬁ e a”' ° exc Btgstlg%aliahne:?gsgﬂr s a
ol ecula 2 | i-’ J"“. r % mh %%"i‘ Bﬁ
of the prarmedl Jté A sugﬁoﬂ% .a
corrparedu,;egt { stant a

hOfTDg%WeOUSrns% c‘dﬁk@éé& b6 a.’i%cé@% %%1 u %p@éﬁﬁﬁi Sr' ﬂéﬂéﬁfNF\/ll &%r&%,%afa@oﬁ,e t'han
about 10wiH 10 kPRt bicr DNATN RRENrRd Y. 25016 0126 MOGETL toshvel By ArdpRids Satiitlon bf 2501, Nt
for sequREES b sahheX@80 hMIMRICI, 35 mM NazPO,. 50 GAM BIERES, 88 75, AR&30 hirlufey BErbdin

hydr ol ySiefpéritag/ e soliitde iscatided DYtisSBCHURN Cells galigin 6 mraslastic Gssud BultBreSdshssli NQ
CUp SequEna e  CHEDHEFRBOX-BA 1, BndCiakdells @nsedath disheschnidil 3/bircdingd medidm asprapriate
carri es forthethoet celbquencer cup; and e) conprises: 33 EP 0 168 214 B1

Exanpl e 26 Fex@i®s 81doPHQ® PHARIRYY-B Newlis the sneigotipHan F-12/mevia (Gikto) sBpplérhented with
Plrasm d HEp#EFRn B8 sorgm,0W0 Aymi senm"gewpem/mu qiraptetovsRl and 2 s di-gluitantinec Brf the

Tt est i nikcall 'k‘aﬁhmeqmb@ﬁ’ﬁ £098 EnodifigdRegle’s megium K%Mﬁvpme"@nﬂaﬂ ahieveanpl e 25,
and the |i 48% Y1P hews Jhee madiey is gemaveth aqdoth, gelis E’SIWas'RPC!‘,"hS%QIH?I"e"T\%"%‘{" d%ni ds
are i &bl a‘(’d’é@‘?’ﬁ‘n%ﬂ"@d FTSE]—EW H adél?ﬂjmp%ﬂEPh*erﬁ"‘H‘f celsAr %l"ﬁ‘i‘bﬁ{j" t‘%é’ MAE DNA

I n oppos %\ or.i en Sé det er mnrelzg) . regitlrrl1 a whu
p0| yacryl & sae(él%%o?“the sttgr%l'ﬁr?é rOg % conf Smgc {}(;% m%ﬁin dmg abo@bo

DHFR- DUX§ elis g medua tl n
t r ansfz@ Y:‘IB‘EO)( h3&u Idﬁﬂn f

Adthotrdalel 860 PMOo MP sV I ‘é owth d?lfr&l are ll:-i%\y d by
or opvw semé@enu BShdRéns 4R nbl| pla (3 mt aegnedipﬁﬁi i @6 1 i&faA o norhalD

Na2PO4,  ElorkedlahiliigEeem Bétls hikth také\ib Ghd SXBreB8 #blDRBR Plasrhil GRS atpsémﬁ il i 2, welo ki
sol ut i onTramstoartkaheschrd iBeritifictiInE oXprdss timer elobisfa@broW Ng i n 60 mm pl astic tissue
cul tuee dishes. CHO 1, CHO DHFR-DUX-B11l, and Ltk[err]cells are used. The
di shes cGmtmi n 3 m cul ture nedium appropriate 15 to the host cell. For
CHO 1 an¢iaifis@oDHp RliDWitgKohtracting StatesicBE GHi REFR.CGE T LEFLUNLISElII a (G bco)
Syppl enented with 10 percent--calf serum-100 u/m. penicillin 100 ug/ni
St r ept ondrcifnmetheddfop piopauing agfimeranpcraels faeior from can qumk@rer Yithepther | droteins, coneprigingli um
i's DuP%ecc@dﬁ?ﬁ’dﬂgf‘heéﬂnﬁa‘g'l”%‘”%fa%@'ﬂﬁP‘(”mEM“fesq!Pm whsisrcesplested fpBve. After

-16 hours, f')r?e" lumis rempved. and the cells are washed with 20 percent
grycerol in- i ' ‘H'B%' %19'€ssbuffered saline. Fresh nediumis added to each
pl ate and thg: & PPAPE | ne Sel ection of transfected

P ubat e
host Qoe| |'s ah iv) pal cher go .SL‘:," an on SXCl?Ia e res:ﬁw{a\ém%sng%t?_r‘ltlaq ?lform ?rttl 0, siz5, days growth

(whi ch corrprlse reat 'p%e ceﬁg?s W|th sterile‘trypsin 0.5 ng/ ni
cont ai ni 19 1R fetiBd B cIEPT‘A)vh@Qm tt%qgrh&gre@rggé”faclg?({seeﬁtftgd ﬁd?r{ k&tr&l@d JpgrerHQsL bitrp U €
cul ture pl 3thgsne/dijchl. sel ective nedia. For r[err]ce s the nediumis a
formulation 25 of (F-12 G BCO. nediuml adkl ng gl ycine, hypoxanthine, and
thym & ne (ethbesd ¢ clameli Whdein Eq.ﬁatelaldER{neﬁorshbdm&H coedlibied pfpdtfictielafisiéx@ndndd0 -
1000 nM i sesidgledd.t o t he nornal. growth nedium Controls are run using
transfection conditions with no plasmd and with plasmid pFD-11 (EP
117, 060A3. ¢tomersumpnmgemsis faetr bidRR.  Col oni es ari si. ng fromcells which take up
and expr ess  dlfieurBFRyigibdismi d -are. apparent within 1-2 weeks. Transformnts
are identifibdas ha\p'e@m iveighy of ghewt17,8e0assletermined by @PS'PAGE

0

¢) is capable e preferential destruction or growth mhlbltlon of tumor cells when compared to
normal cells under the same condmons
. d) is substantially homogeneous as determined by SDS-PAGE; has a specific activity greater than

about 10 million units/mg protein; and is purified to a.degree sufficient for sequencing of intact tumor
55 necrosis factor, or a frypsin’ hydrolysns fragment thereof, by sequential Edman degradation on a

spinning cup sequencer equnpped with cold traps and usmg Polybrene® as a carrier in the

sequencer cup; and iy - .

8) comprises: '
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36 Clainms Cains for the follow ng Contracting States
I T, LI, LU N, SE 1. A nethod for preparing a tunor necﬁM'ﬂM”ﬂ’m Im,
an adm xture with other proteingpociegptsgitng 36 adsor bl nd the tunbr *
necrosis factor from such adnixture onto a substance selected from (i) a
silicate, (ii) controlled pore glass, (iii) alkyl sepharose, (iv) particles
of an ani on dkibnamnigeagidssavenpeford 7§QP!9$ﬂdamledPIh9flemrform article size, 40
and t her eaf t &} a@ing agidheparanes Bl T Pra Bl g Al Gluzfia s ProoTre TrieGiwBrorsd of claim 1
wher ei n t he tiildfs-aminocacid spauenceof rgpidyes 3%F%§%P'Pﬁ°6mFdﬂahQF%?°F @ pore glass with
et hyl ene gl y&¥|the amno agid syguance.of iegidusyl 10:133ieRfapiciiddn Bip-] °§°’§?Ia?'er nary
~am nb- subst i ‘Gl”l?cf‘Wc%"glsPW%‘ﬁ %WV‘éﬂsﬂreeﬁ#aﬁeﬁ'r‘PS&?(?h%ﬁ’é P AT iR Figsl®y. 4.

Human tumor B&&Mosis factor whi-ch a) is unglycosylated; 50 b) has a

ol eCUlSar urgohl ec%susg‘p IMQQ\IQ’IICRE frggtoteci]ﬂg %}ﬁcq%)éyprd? r% PAGE, C) i s capab le

of the pre erent a ruc I'on -or on of tunor cells when
compar @d 110 iR 'graém&seia&a Qﬁ{%mg %EQ@?;%O&&A.& 598k i oot tadtobifh, ¥
honogeneo%n@&c, b LA Ry S . has"a specific activity greater than
about 10 mllion units/ng protein; and is purified to a degree sufficient
for  sequefiwidngecisisitdtion whictt w&mab@%fme proforehRE dBichior! Gt GhoWn, inHiditiod of tinérTeld
hydr ol ysi &hehlcogpaesit to hbimesfis unByt ticyne RbrdaibnsaliaewhicH @6HsRE dkdeAtiaINDG td dilionni NQ
Cup sequesitsoqints PRAG7 dbdidiedan Fig. 10rmaiasf; ptichalhswithan N-telalinabmethiarybresiduensr aa
carrier i varibrdtdotsee qheprveihit TNAD;of tmchaid) seqeanpa Insetich @3due VeEFarg/od BR? pdeoBls
* C L fetangl. * (i) the am no acid sequence 1 to 157 depicted in Fig. 10
Peof or (ii) amno acid sequence Qu Thr Pro Qu Ay Ala Qu Ala Lys Pro
Ty 8 Ghe tpmey;neesesig fagtpriof plaim Lherrin acaminosasiguesifva hes beep sybsiileied B, dofpteds
dep|2€t ed o wu'@eﬂefo"tﬁé‘ﬁé@hwa? S@PWGEF@‘:‘&I"?‘F '%@l"dﬁ%é&ﬁ?@ﬁ?fe of resi dues

110-133 ai'-F'geEI ct ed I n Flrg bl _ m no I% cid
sequen e wh YosT tOj_ng'Cc cug eh s ndg;"an%@igfvﬂc gf ri n% g h Fi g.
10 her eOfaci ?ﬁcedﬁ'ﬁg‘” 8 j% gg'gﬁf 1;‘othe‘rr rabbi 5) ther
Cyt 00X Cg etL 5 its’ Jok4 ‘g{hrn i é%ld% du

free of m,tgw&& gfj JBGPe 5{, %op, a-globul'ins, serine prot eases
and interferons. 7. unDr necrosi's factor whi:chis capable of the

pr ef er agt Tior d&%srs% MRCHPE cBHaBId ol thé PidieRhiel Mr&i.oﬁa@mmm.ﬂ.&n whemorempar ed
t 0 nor mal witeh lcbrfipdiite horfnbiEcofisAinBer G ¥aink ic6HafionsAdhd whidh 6dnghiged validnt Greadndidoal | Y
of tde anmiciDsedfionce 1 tALs7Chs HOFICIENIEFigl 10 Rorddh (otibe Pt taBBit THF) firi @hichldh dirioeid;

opt i onal | sequédntdhadrbedh substiiteth delored b iosakidd 4t assitel bestedowithin androl aidl redidiibd 6T tot han
rabbi t TNMP astedide is Bipatodeqofence. in which residue [err] and/or [err]
thereof Is retained. 8. The tunor necrosis factor of claim7 wherein an
@i no At Thertemdr daesosindacttseot anysmb ot ¢laims 8P dnd 19 wheteih the subsiiigtion is a $ubglitytion of

i nse¥t ed ¢ rasiguq fiem e gassescy! @9@@%8%(96 bgsiq @“'ﬂ%#c'chﬁ?s'a@ﬁlf‘?!tae@s'ﬂq? qtithe ey

her eof . 9necrpgiffsetonapingRcidsequepeagrhiciifis noha mempex gHRe- elass o witeh the Rpeitulggamino

dest ructl‘i‘ﬂ?'{ﬂ""@"r owt h i nhi bition of turmr cel I's when conpared to nor mal

cells gg_d sarre nd| ti ong;: é a!"& a&" gant%ﬁf"}lhflfg% anm no.
aC|ds 'gif a of? Emﬁ @%‘%% °p i't
TNF) V\ﬁs' V"ngaa ca' &V en?:sé vl sugh ed, deleted.
or i ns‘%t 1 t%or%e&b@n@fekﬂpatcﬁﬁn 8 th@rgin ﬁ'lmr&%u@ﬁbtq"naﬁﬁ%é %ﬁéllﬁ@lﬁy%ld@@halﬂ- &0 to
133 or 15§ydie ol efingS depicted in Fi-g. 10 her eof Tunor nécrosis factor
which is capabl e of the preferential destruction or growth inhibition of
tume Qel Tt WhE hebresP BEBHof dhir O IR kialetd Fherd(ie rédiRe haviy siemdisids @hsin isand
whi ch congehgdiming oNyptopiisn. Of the .armino 30 acrk d sequence 1 to 157 as
depicted in, Fig. 10 hereof. (ot her. than rabbit TNF) in which an anino acid
15. The tumor necrosis factor of. any. one of clalms 8, 9 and 10 wherein a lysine or arginine residuse is
deleted or substltuted for by an ammo acnd residue other than lysine and arglnme
50
16. The tumor necrosis factor of any one pf claums 410 15 in admlxture with a physiologically acceptable
buffer, amino acid or nonionic surfactant, or, mixtures thereof.

17. The tumor n_ecrosis factor of claim 16 which is lyophilized.
56 : : o
' 18. DNA encoding tumor necrosis factor of.any one of claims 7 to 15.

19. The DNA of claim 18 wherein said DNA is synthetic.



sequence has been substitut ed deI eted or inserted at a si ted within’
amkno acid residues 67 to 109 as depicted in -Fig. 10 here aﬂluﬂmy “ﬂ MI
necrosis factor of any one’ of“cl-aigpry fg RAadid 10-wherein t

s a substitution of 35 a residue fromthe classes of neutral, aC|d or
basi ¢ am no acid residues for-a residue of the tunor necrosis factor amino
acid seqL@nJeeﬂMeﬂclalrm&]mclaw ‘theprisent imé replveble vers t 0 whi ch the substituted
am no acid belongs. 12. The-tunor necrosis factor of any one of clains 8, 9

and 10 wdr dheDhidef clninh3q e thervectsr smelssmidwhyien a 40 resi due having a
stericall bulkg si de chain _replaces_a re5|due not having such a side
chai n. 132 Ael qrﬁeffneﬁyewgPEAPh?!%POerdw &l'm 12 wherein the residue not

havi ng a %rle(%a c‘% br ky 'saﬁtqueﬁc ai- 0 |s cine or sert'3 H%ﬁ%’ﬁ[é@"ﬂ%@eﬁb
t () u m S| 0, L
oo oS et (R g o s T o wrfagﬁ%w B Bl Fetg s

factor,,of any one of cl ai m; 8 "9 and 10 wherein a |lysine or arginine

resi due 5, ﬂ%ﬁﬁ&ﬂopéﬁﬂg r%g'ogré)factpryof% AP BaifdE 4D [ L5 UBmBS g F'trfrofn
l'ysine and -g&4umah Sel ﬁﬁ?&Sle@W&%pﬁlbl %?on dmfh str X to en al Ims

4 to 15 in adm xture wth a phy5|o ogi cal accept a amno acid
Or NONi ONdsC THYEchPEditdA b cidih zwmréﬂeﬂhéoh\ssreﬂtf.saéerarﬁb@pr&mDr neCfOSI s factor
of clajsm 16 which is |yophilized. 55 . DNA encodi ng tunor necrosis factor
of any ores. afcompasition camprising Bells Intair h@ttﬂ% tﬁferd[dg&hsnmﬂ:& BI0siE kadtoh o dhy [IN\of S
syt hetic. Sdims7t&El.0 168 214 Bl - *»C L M S * 20.
The DNA of claim 18 or clairric 19 present in a replicable vector. 21. The

-of cldi fhex@mppsitior pirldir 86 wearsinihe ralls areprakarmatid oolpwey ienkaryotics 22, A cel |
transf#8rned with the DNA of cl'ai'm:20 or claim 21. 23. ‘A method conprising
cul t ur i ngfBahcamposition,sylistly faithe fipatrrenip{Auresrs eomarishalaturer negrotiyiagipragearding to any
expr essi on St 1TNAS °'?i?"|'68\ﬁrbﬁéf‘°t'?ﬂ9‘°f’ﬁh‘iﬁ‘y oh&RIPHEP.ANY gLinsFerey accunul ate in
t he cul tL%e and recove A conposi tion

- conpri TP mPoRtep 8sﬁ'a§g?gﬂ"3'r's E?Té['gﬁgt/‘ero‘i‘f@mé'f’ p?ﬂt'g‘?srrs'- 4 to 15 and a
corrponent fﬁ'moﬁig%%ﬂn m2§grjcllam WW@& .§{?é§°o?”§ pllaﬁr%a go 1%|30| Ogl cal ly

accept abl e upon nrstration nposition of claim?24
wherein sl A GRHEBMbosiidn %un@l[)lgkf@rr 18 L tteGtmihtObClufors eam@riing”s RAEP ASdrbdis® Rctor
conpri sing aRbrifg ©OARY 3f EMiM& 4 N6 RioBrahficdsythOBaHS qu.msf cﬁﬁrswﬁ b na,ﬁérfaron, of
any ong of @iuaidas&,pzs,ﬁoe.sjféeoaymph'gtaencorrpomt|on of cl'aim 26 wherein the
cells are prokaryotic or | ower eukaryot ic. 20 28. A conposition suitable -
for the t3edemembostibn bitanyp bree dt OIS 28 tdBY wheisld R inter@kdhGSgaintadftbronac cor di ng t o
any of claims 4-17 or as obtainable by the nethod of any of clains 1-3, and
an |nterf3é-r‘c'mcomgosﬂ“ﬂnefaomnqmpialmmmf%oﬁlhahmlmhdrdedch is free of other

eyt ot o%i ¢ peptides. 25 30. The conposition of claim28 or claim?29 which is
free of St fe5thatelowing Centrreting$taten Ae| | free -conposition suitable for the
treat ment of turrors corrprl Si ng a tunor necrosis factor according to any of
chaisns 4- 17 othod 19y aﬁ%ré“ PSSP OPH AN Adyixtye with thes proteins, cowrislie

I nterferon, b'"g the °f: PeCEOSIRAStor Tomy phch admirtya oplp SIS SBREPE fo8% . The

s"'calt;c& %re Iasgl aims 28 to 31 wherein the interferon is gamm

conp05|t|on
i nterferon. S? 0SI't i"on- of - any one of “clains 28 to 32 which is
(r’sz)spa C

| yophi | i sed. 3 Banfafibn bl Qieg.mvn.g ssaaemaﬁﬂ.r.fag. pahidh Size,Ad 1- A Mt hod
for prepari igestef siARE ﬂ,ged;,rdpgéceos a{c{opr from an dm xture w th ot her
prot eidgs, conprising '
2. The method of claim 1 wherem the tumor necrosis factor is eluted from controlled pore glass with
ethylene glycol

3. The method of claim 1 whereln a quaternary ammo-subs’atuted crosslinked polystyrene anion exchange
50 resin is used. :

4 A process which comprises the preparatron of human tumor necrosrs factor which
a) is unglycosylated;
b) has a molecular weight of about 17,000 as determined by SDS-PAGE:
55 c) is capable of the preferentual destruction or growth inhibition of tumor cells when compared to
normal cells under the same condltlons
. d) is substantially homogeneous as determined by SDS—PAGE has a specific activity greater than
about 10 million units/mg protem_ ;.and is purified to a degree _suffncrent for sequencing of intact tumor
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adsorbing the turmor necrosis factor from such admi xture onto_a su :
sel ected from 40 (i) asilicate, (ii) controlled: pﬂmuHI“ iﬁ‘ i\i “Il
al kyl sepharose, (iv) particl es epfo 58 ARIEAN exchange resi

substantially uniformparticl'e size, and thereafter el uti ng t he turmr
necrosis factor. 46 2. The fethod of claim 1 wherein the tumor necrosis
factor is ehagtosiel féctonnr cowtpsio | hydrdysio fragmghtatbereali iyhsequenijdl didmany Hsgrasiation n aThe
met hod of c#riining lcupireausheer @qqmﬁelr'!ﬁaqto}d Hersnand sypingt PalvipreneP @F@S#rﬂqiik'edhe

pol ystyr enesea\*ﬁnéﬁicwqé%nge 50 resin is used. 4. A process which

conpri ses tﬁé’°’E‘P’l§ ratlon of human turmr necrosr s factor which a) is

ungl §cosyl at &9 r?’“" é f§or17, as determ ned by
SDS- PAGE: 55 (") amirfo ac {e Uence u @ ‘e‘?'%r' ’FTd'e I PlRe®i on or growt h
i nhi bition of("'}tu‘?@?'m sgq'\'ﬁﬂ e° 6531 _1 ffer the sane

uen of plce i

i d al F?io or P h
z°2pgc:?ri aéi it el & g ?o ﬁmn B 1 s R e

purified to egree SUffICI ent for sequenC| ng of - |nt act tunor 35 EP O

168 2145 BA C?rocess according to claim 4 whersin the tumor neSrodis fad¥r R free of\Gthdr @stbtSxid F6iAY.. OF @
trypsiev hydrolysis fragnent thereof, by sequential Edman degradation on a

SPi NNi Y AURocsOABHIEIRY ol [ED@breil 61 1 HockdsR Mot MLlrdéSdr RGrétah ¥héctsaatos ] as
Q Cafsl i er lymphdidii, SGIEbLARNS Sdin€ piteasashdaterARI | ses: 5 (i) the ami no
acid sequence 1 to 157 depicted in Fig. 10 hereof; or (ii) amno acid
sequenck 6 procky whick c@hpris@ the Aprepat@tion A a tlryes riecrosisT ifsptoll Whicklis cétrable abrthe( i i i)
the am nop@lvrattiab deplractior oofrowth dihihities oBBMEGCes whienpioopardd tfonndfingl cellsQuntiesrteeof ; or
(i v) the sgameneonditiang andwhicheansigls esserfiatiel dhelaminolR® segquepiespt tot15¢ denictadi iy Fig1 0

her e®f; o0 hergofiartiongly Wit aad\'-s";s methiory! gRsidpes o @ (arignt (otger thangabbit JNFRof theg3. 90
or 99- 15752 sequemre ipaich ppsigyeyVal' ppdiercfirg? thereof is 'et‘?‘R?F’eof 5. A process according

to clai V\/nerer n the tu osr f act or ee of other cytot

prot ei ff:?tzre SRR 'rd?;r 0 1 4 o :é:ru,,%pgﬂserggrr%e L

f act |s oteln t ul1l ns,
serr%e proteases and interferons. 7. A process which conprises the

prepar & i @npradesd whitRbmpHesd B3l pQreJaF’aﬁt;nOBf Db eSroSARRRE Snidh i Répabib & GreSNT 1 &l
destruct i giareRintial teshidlioh BNaBWth i ikHbitoh . of WY cels Whéh hiBaled R RAKS QollsUndée IthER!
cel I's undgdme (RdiforsEng Whidh Loniiibes ARFlantlel 6 aRMB BLiG bsqubiies AN S As/deplctell iiF
am n@ aci BigSAAAIDERthdr thén rabit TWED G2kl ah Bmifb Ecid sédusnce habbebresubstiuitedD pdidtenal | y
~wWith an Netissentedatla sll‘etobatm’m{hmrm:sduﬂ resitiiesa35\18 166,20 to(138 bets0td1eaT asabdactéd TNF)
of the sainfFigd@umevte i n whi ch residue [err] and/or [err] thereof is
retained. 8. A process according to claim7 wherein the tunor necrosis
Y4ct or Mabd repcessrivhich gompiisese the cRreparstions ofi 2 (wrear riegrpsis fadiof evhich] i cepablerof ithesert ed
| nt 035t he arﬁfemt'aaé?sm@eq Qlegrewth jnhjbiion giztugmer %Péi)WbQ"eQ?mP?fetF rorma) colls under theey eof
r oSasCcopfitian H‘ab'ﬁ'? Supripas R ‘gf EH At e PaC a¢id sequener! thdeT gisdesiced it o
vxhrch | s E‘B,P Hl°é9°bﬂ°“‘?’rf8 bt INEHIP which g aipe, eqiq ghquenpe %asmmsurﬁrm fiqleted of
tunor cel P's W%’rftéﬁ'ﬁj%ﬁagﬂ “‘Et?i" ABIPREA'Y eEfes 67,1Rd AT a5 fraictd e 4R B8R ons, and

whi Cl) GQIRI L SES, Bed@ihd & ne ! Heaanl 300ach g fﬁgfm S thnot %eclo5s.s %aordﬁaB' Ct ed
in 3 r"gﬂm&ﬁﬁ%ﬁm&q e LTt hod o3 o gy G Tt
sequence fi\@%u ’ama \chh'r 856 4 mﬁer & tl?d Eibss tg%tcﬁ(ih Wit hin
am no aci gpEiRGedUss Bvﬁ to 133 or 150to 157 as depicted in Fig.
10 hereof. 10. A process |ch corrprr ses the preparatron of a tunor

necr si1e. Apricess avddrding tb Sny@ae attliafing0d, 9 ahte103herein e RbSILEEH ik Bhe il ARIEK alRbib@N OF
growt h i nhaving kisdricalh bulkyrsiis chxrt Heﬂaoeherasilaymh@dg s@hacideehaircel | s under the
same conditions, and which conpri'ses a variant of the amino acid sequence 1
to 157 1asA®@pesstaea¢rdrn9 ie-rigim 1POvhawindld regidusimet havihgaa sterdvalyl Hulky 5iE9 chain inblydie an

am no aci dss@quence has been subst ituted, deleted
50

14. A process according to claim 12 or clarm 13 wherem the resrdue having such a side chain is
phenylalanine or tryptophan.. . .~

15. A process according to any one of claims 8,9 and 10 whereirr' a 'ly'sine or arginine residus is deleted or
55 substituted for by an amino acid residus other than lysine and arginine

. 16. A process according to any one of clarms 4 to 15 wherein the tumor necrosrs factor is in admixture with
a physiologically acceptable buffer ammo acid. or nonionic surfactant or mixtures thereof.
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or |nserted at asite Iocated W|th| n am no acid residues 6
depi ct ed in Fig. 10 hereof. 40 11. A process according to nmf"ig ﬁml lm
claims 8, 9 and 10 wherein 't'-_-’he-"t'-_ugpro weenpshs factor has'-a '
a residue fromthe cl assesof neutral, acid, or basic am no acid residues
for a residue of the tunor necrosis factor am no acid sequence which is not
a menber 18f Aplogess lacslingdo vlihmdhmthen tha lhanor besrosid fagivi indyophilized. bel ongs. 45 12.
A process accordi ng to any one of clainms 8, 9 and 10 wherein the -

subst i t utiBofl Aragegsnwhichicasprieas the preparalige oh BUA rRgcadling tiémar aerpsjs fgaiPric yhiay ead Rehai n
replaces a P’éeﬁ’?ﬂjﬁa%'f’aﬂ?a\‘?’lthg‘ym?f°&“"§7d81'é~ha| n. 13. A process according to
claim 12 wherein the residue not -having a stericall ky side chain is

ol yoi ne” dB Errtie it mpres Crermaon£5 0 PR A0 16 PR SADORA Sy 13
wherein t residu avi ny hnla ,

t rypt oph A ot f‘?‘” 'g%s ‘5%9’8%"633?’81(’3*6'&}]@%'{]%{ °y""‘gﬁ1e° i QP’&%G’"Q'," ageRlizde 0
whereijy a IyS| fie or argi ni ne resi.due is del et ed or 55 substituted for
by an amA0ARokslifth hifer fa;shﬁé plobidtioh ¥ VjISNR?‘BICLId% 9b Bhddsin té Qectd? iRk PESHFor
according tg@ngany one of clains 4 to 15 wherein the tunor necrosis factor is
in adm xture wth a physiol ogically:acceptable buffer, amno acid or

NoNi oni ¢ 22LIAfoAkésE Minich B5mpHisdel thé Srpskdlie @G oell Bhhsformdavitd b iA2diionBbn be prepared

* C 4 M inQccofdadch. with claimoanes slaimcaaor ding to claim 16 wherein the tunor
necrosis factor is |yophilizéd. 18. A process which conprises the

prepar at i23nA gietrioilleoreprisiogl pulgnr!glml tragsiormed withf RRSA ofr claivh 18 [so esite dffect pripgsaipedt | N
accor dance it PNA aljowingethefumel eecregis Tactop tol cungilategin the puitre crod rashiedng & fomtheses
the preparati®™d of the DNA of claim 18 wherein said DNA is synthetic. 20. A
preces® whi ch conprijses the- pre aration of the DNA of claim 18 or claim 19
present i% éppégP ("high FomRyises by P’°"2T“°"N‘ P%@é‘?’\ml"%‘“‘@ﬁ’ prpeigiactpriyghich can be

pr epar at i onP8fe"{H ‘F‘F h i " %n B 8 noyhygyap gellphich
virus. 22. ‘K’"}?P’beé%@g KRR 'EB?ﬁ??t? e‘ép°?ﬂ "Bfté %‘rt%f’?8 of a cell transforned

ith h cl 20
ol i m 91 o8 Rl dobo ot 3 By B ool EBARSERILR 0%\ o o
cl ai m 18 804 350db@ GHEH EomERY §8 Sr@rafitn {1NALorkB¥ionCbdnfAIRD cdilb ohtbiARY thooi

necrosis faﬁéta&odoes BMmBIUABoRE @acionwﬁaaecaatﬂewpsre@mdace&&aaaﬁw.mrw.¥ lohe bff ithd N
culture. 201R4. A process- whi-ch ‘conprises the pr eparation of a conposition

havi ngeet unor necrosis factor which .can be prepared in accordance with any
one of claa nrprodestsaocbamamﬂclmtzewmﬂemte céllsampeokawtnchum eolewotnc whi ch
conmponent is physiologically acceptable upon adm nistration to patients. 25
25. A pr @8eA progess whidh panprisesdheaprenatition i @ comppsitien Slitabisrfpthetrdatnient of tymankehighot i ¢
protei n. 26comRopiondiessa tupai rekrogid frpier which camies prerarsd inaceasdancs with dlaimebioi 17 iooas
&h/rrprlsgl ng exiinagle by earethon gf a7k et daims hierdessliBYBPS- t unor necrosis factor

I ch can _be grepared i n accordance with any one of clains 7 to 15. 30 27.

A pr oces$%af EOPYP AL & dMPB Bheie: empetiite 'sd'@P plother %V‘?S?%PWf ic or |ower

Kk .. 28. A h
Ut abj e o PEFE® PROFRE RBRE PLTET £ YO e SHBBEIE b Frraen FRIBPOREEY o5l s
et or MCR el SRBASU ol ARG BBt P el T reag%‘nﬁg

obt ai nabl'e § hae Rfurfidr nEcré¥is et Bh an By’ ﬁangq &ebrdbhce

process acC@lofhinio Q7o Qé 6Bta%ﬁ G Tholnkthol QMEHYDK LIRS 11153, 2h& Gn Meriétbd) 8hd which
cyt ot oXi C 'P@lrbd st@mphsthin. A Process ‘according to claim 28 or claim29 wherein

the cagposition is free of other plasma proteins. 40 31. A process which
conpri ses2t Reropsse pabing mnqbneof@ahﬂs BRES WHRRPQSS uhtemorsslgatnaﬁd isteffedén. t he
treatment of tumors which conposition has a tunor. necrasis factor which can
be preparsa.dApmcesse@pltdmgwnwondmfalaws@t@%ﬂhm isdlyapbilised. or as obt ai nabl e by

t he net hod of any of clalms 1:to.3, and an |nterferon and- whi ch
s0 Patentansprliche

Patentanspruche fir folgende Vertragsstaaten . BE, CH, DE, FR GB IT, LY, LU, NL, SE

1. Verfahren zur Herstellung eines Tumornekrosefaktors aus einer. Mlschung davon mit anderen Proteinen,
umfassend das Adsorbieren des Tumornekrosefakiors aus einer solchen Mlschung an einer Substanz
56 ausgewihlt aus:
{i) einem Silikat, : o
(ii} Glas mit abgestlmmten Poren, o
{iif) Alkylsephaross,
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is free of |ynphotoxin. 45 32. A process according to any
to 31 wherein the interferon i's ganma interferon. 33. A pj@ﬁiﬁ E m& ﬁfb
to any one of clainms 28 to 32 wgpaidgseigynphi | i sed. 50 Pa

Pat ent anspr Uche fUr ol ge‘n_d‘s'.”\'/’e.r'..'t'f..agsstaaten: BE, CH, DE, FR GB,. L,

LU, NL, SE 1. Verfahren zur Herstellung' ei nes Turmrnekrosef aktors aus

el ner. M schigichensines AnionepavdierseithaResomibimessentiichdresinbeiticher Zeilchirgrd®ehi er en des
Turrornekr@'%ﬁﬁl@t'i?h'@"%{ﬂs E@lef?eﬂessf}!"@ﬁ‘@mwfab@ﬁung an el ner Substanz 55
ausgew~hl t aus: |% einem Silikat, (ii) Gas mt %b gestimmen Poren, (iii)
Al kyl sef)h é/,evg@éen Ansprishy h, gorip 10@' gmmornekrosefaktor mit Athylenglykpl| ays dem Gjﬂslml 1111
11 1f111 fE%sY”i"V‘?" hpn eyighwigk nes Anl onenaust auschharzes mit i mwesentlichen

h t Tej | hl de: El
ok, R ARt PR g o

Tunor nekros arz Ye'w?"d%t“hrdl engl ykol aus dem das nit 5 abgesti mt en

Por e, e{)“'l\fa%ch?(t‘hérq‘um§meky€s5f2ﬂ$}r£ ‘nach Anspruch 1, worin ein quaternnres,
ani nosubst huhatdasert KeMEL ZL €5 Pol ystyrol - Ani onen- aust auschhar z ver wendet

wird. 10 4y RIDSHABE ofrhRBRBEMEIOSRIGBHLI Von MRS 1780 BNaisekosyl i ert i st D)
ei n durch SESmRAfeidAInbinfleh @8llelRhBKdbnYidtAd Bddingigtn QH%MQQQZ&%W st ;

c) im Ver gl edee vadistuiigshisimmmeny o ITliRcizdied @kig @8N gl ei chen Bedi ngungen zur

p\r;f & ent i ed) imrwedentishenrhdinogen Gkt rwid/\EdhSSDERPESIIMILEI) ovi® Bpedifisthe Alilitae vonfnidni g
ist; 15 als etbp 10 Millivasre Bibheitatrag Plolimegtvaist @i, auf/ien cidcderdblifb sk Aleawsreieht t el t ,
ei ne spezi f intakthre Tukkameliosedektoy oder e Hirypalhly dotyseiradrienhiiavbn duremsofiventiediert Ednary -
Pr-Ot ei n auf Mty taum@"amft sinen Kihifaie ceisggetatisten Qyehsthalen-Sepuenzipees upd uifer, Verwanakt en
Tunomekr os ef'lé?ﬂ t"?n PQB@EQ"S e#'ﬁ‘nT'?!ley [FstenPapuenaieiprseialecy eavenasearomddur ch

sequéht |l el | ® uf ei:nemmt . eI ner KUhl fal_l e ausgest atteten

Dr ehschal en- é " e"\? " Vioing % FT\ R aI s Trager
Ala SPI’O

in der Seque r ‘f§ fldes

onf et (1) i aéésﬂf? esi@ "‘ﬁ%ﬁﬁ é%%qéz:@’%r W S iz 1 bi

157; ,oder (i '| %a%ﬁte Qe 2914 ?‘f b 0Lys

Pro Trp Tyr [1 7 (T |§ e 1n | egenéer i@? g dargeste

Ami nosauresequenz er Reste 35-68; odor . (|v) diein be| | i egender

Fi g. 1. Oglarg@shdfsétiicor ARBMASALER ASRAHE Rén £H6re Gisdrbh Plofomien REIET 25

(v) die in beiliegender Fig.1l0 dargestellte Am nosauresequenz der Reste 1
-8, % 4, Tdrorfskros@aid Rachthesrud S, 36 Arei @n e'EUrHQUEky’nfbﬁ&f)M( b@lobtimed) séfipriteach 4,
der frei eenunanmefemnencastgaivabites Blo®in iser ot ei nen ist.. 30 6. Tunornekrosef akt or
nach Anspruch 5, der frei von einem aus Lynphot oxin, a-d obuli nen,

Ser i nprbt Gemorgekresefeitbr. tereinf ¥ergleiom za Umgeaimh Z¢llem uMeoden Igleichdn. Badingungen zur
Fdror nekr edisentialion ZerstBrung mev@vagmssmmnmng ool fhiki istipiceder dre wegsintii chen
Bedi ffgungEpnAys dey, riaybeliegprderFig:ith dargastsliter AmigosEreseayanz i His 1bE thesiehlragoeenen-
Tunor zel | &fs PR gingm iNderminalan Methiopyyresteaderfine Variants (ausgenemmen Hesgn-gNiF) dprgenann-
sl iegenEP@rseﬂf‘f"@Z' imgsr fet &ﬂs‘e"ewefé*fpzﬂﬂﬁoﬁagcameé@wd@m"fmﬁ. s 157 besteht

gogebe faII el ne N—te - nal l'rest, der e| ante
(aus%egfcg A ) g R:Jgg ‘% erVéﬂ"l0 7 oder

mn s rese;c uenz sttu:e tod r.in s ) etztw rde.
Arg2 davoR nach Woe NSl m)rne I‘IOS'ee?"(:ﬂ(ts Hach Anspru h

7, worig) %rnorﬁmo@amr 9&%54 vb leﬁlﬁ '% n! 2&9@ r okl Grettflo das %9 e |
stel |l ten DIETRARAbH 2&&%3&3@; Ehstufrat f bdnl ﬂhr%FzEnen%fg .!s ndQ er in
si e ei ngeagtin beildgbridSr F.gqo dddgaRioMEHK ARk icRtionz 9 s 15T uNRIEO0LE s.kammn rwagennl en
Zel | gn untrrr), Herr ghehminesauBadidng un ginst stane sibishiier, gBibéch 6aaneu%a§&£ @Hiide Gie Oder
WAchst unasiemnnengibvden Adinosand ekt 38 b 86, 190 bis t133.608dr tHBIbiscisTavida bbifsgbrtedg.10 N
bei | i egendageshiltgbetibdetiar gest.el’l ten . Ami nosduresoquenz 1 bis 157 unfa-~t
(ausgenomren. Hasen- 45 TNF) i n der ei ne Am nosauresequenz an einer
St el | e WuBwndirekiogefakor, giet lms\@mel@diu morgalan éeflen urtter\den gleichen Bedingungen zu préferen-
- 50 tieller ZerstSrung oder Wachstumshemmung von Tumorzellen- fahig ist und der eine Variante der in
bemegender Fig.10 dargesteliten Ammoséuresequenz 1 bis 157 umfaBt (ausgenommen Hasen-TNF), in
der. eine Aminos#uresequenz an einer Stelle substituiert, geldscht oder eingesetzt wurde, die sich
innerhalb der Aminoreste 67 bis.109, wue in beilisgender Fig.10 dargestelit, befindet.

55 11. Tumornekrosefaktor nach einem. der Anspruche 8, 9 und 10, worin die Substitution eine Substitution
durch einen Rest aus den Klassen neutraler, saurer oder basischer Aminosduren flir einen Rest der
Tumornekrosefaktor—Ammoséuresequenz ist, der kem Mitglied der Klasse ist, dem die substituiersnde
Aminoséure angehdrt. : S
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sich i‘nnerhal b der Am nosaurereste 35 bis 66, 110.bi.s 133

wie in beiliegender Fig.10 dargestellt, befi ndet. 10. Tum)oﬁﬂmamuuﬁllmﬂ"l
der im Vergleich zu nornalen: Zel IgMg mam Bien gliei chen Bedi ngungen zdl :
praf eren- 50 tieller-Zerst orung oder Wachst urrshemmng von Tunor zel | en
fShig ist und der eine Variant'e der in beiliegender Fig.10 dar gestel lten

Ari nos auf% semaepkrosefalieraiadinginerfes Bpsprlshes & chensriBnwada sliers ion pinp igfein, deppine

Ami ngsgur e o8BI Pingh, Stetissh rvokupiafizen Sefionketior gitear Rest giestas Bert keisg stoichy ﬁg‘@g'@ﬁit

wur de, di e #W@IRt i nnerhal b der Aninoreste 67 bis 109, wie in beili egender

AnSpr onb goneniron b“@'?sr ot Y8, o i e et hRRe CRROIFS: nen
u

cnoder n i
Rest aus deH‘ Eﬁ}hsge'n ne lra er, - saurer oder. basischer Aminosguren fOr einen

Rest der T%ﬂ%s%ﬁér%&hoﬂnsﬁm db’rr ﬁé&géﬁelgzwdnﬁtder glr mk&é@ s%ﬁeﬁ?blﬁqkqu r
Kl asse i st,ppSiklafih 8de Higerende Am nosgur e angeh
Tunor pekr osef aktor nach el nem der Ansprl che 8, 9 und 10, worn die

Subst i t uid, ARMEMEKRosbflikior rath SR &k AndBRiSke BTiotun® ) HoriBéie [yshC e Alghest HERREGH

Sei t enket t &dérdIRA ekteiSdnastbrd Ahindsaurtrs ak@diPodsPAGHA sSiRtiligmiset t € auf weist. 5

13. Tunor nekrosef aktor nach Anspruch 12, worin der Rest, der keine sterisch
vol um nose: Tombrhekndeeftitte rack witons tior Ansprdha 401&!5 inadirien Nis‘t':hund.éhut einem physiologisch
Tunor mekr ovedrigition Poie,Avimsiureiader dichticrisehenATsid Locty riiBMischiongen dalen. Rest i t
ether sol chen Seitenkette Phenylal anin oder Tryptophan ist. 10 15.

Tunonskr s Sumkmelroseialder nedhrfuspredri6 Meslyerhiisiert 8 9 und 10, worin ein Lysin-
ador Argininrest gel oscht oder durch einen anderen Am nosaurerest als Lysin
oder Ar gtthiDNAsdin 8Y Teropraskiosqfaidor nagl sinqrpy fiesfierarisbe f ARt koditlich ei nem der

Anspr Eﬂ:hf: 4 bis 15 in einer M schun@ m t einem physi ol ogi sch 75
vert ragl % PRH neelt Angprucha wsigiopnaae e SHFeleh Bhi'schiem Tensid, oder nit

M sch 3 f ak -
oo OB R ko R B | D BRI B 0o cer
Anspr Lichg, Bhﬁ'nﬁcrﬂ%am‘%:@r%nnggr%&r%ﬁ%@&&gﬁﬂﬁ@%m 18, ‘'worin genannte DNA

synt heti'sch 1 st nach Anspr die in einem

replizi esbaeRi)die MRKEOBNA QIR ARGRE étﬁgder.zrﬁpruaﬂm wahoriRk &t Anspruch 20, worin
der Vektor ein Plasm d oder Virus ist. Zelle, die mt der DNA nach

" Anspr uc ha Vaadhesh uNEsSEnY @bs 2dchfon Rl aerewA rlaéH Ansprdch éafahadiinRRer zdigsmedsl das
ZUcht en ei MEgpression didesr U eunigsditkeRNagIULLH IBich Bert TuRdRbKkGSBTakb 1A e RliluC ansaimmeldli €
30 Ex p kewsindriester Sewinridhlduszdieseridemdrr ken, . wodurch 'si ch der
Tunor nekrosef aktor In der Kultur ansamrel n kann, und dessen Gew nnen. au$;
di eser K t2u$amn@zisetzzwsammﬁmenngnomﬁfr@szMdhctdﬂwm den Apsoriiske & bisfiglundeinmach,
nem der Aaspanprip eingr [picktmenschlishpneZelie. welche Komponente beinYaebesichungesm Eptienten

ni chtPPenscWPYstS’f?éﬁc"Z@Fﬂﬁ@""hWél che Korrponente be! Verabrei chung an Patienten

' siolo |sch vertr@gltc st.- 25. Zusammenset zung nach Anspruch 24,

35

Sovi n geAR A RBRRACA Wel oS sepanie eEeapert oy ﬂr°|<a§st°ﬂscz%f Protein Ist

Z d Zel f h
& nem de> Ads "ﬂgg R ieesd 181 18 PP R resn RS o T 8 Aoy eting

nach ﬁnspr Worliﬁendl e Zell en prokaryotisch oder n| eder - eukaryotl sch

sind. 28y, @Wﬁm&gmﬂu& ) G&m@igzmrly&lww 3R niddd PRk PotiSnaEmaL -

unf assend ei nen Tunor nekr osef ak- : . tor nach einemder Ansprlche 4 bis
17 oder sherzushiiehsctasy, vrarsfcafzﬁremahmmhg AnNRITRR bighNSURIAEENR ool TemoindiR¥RN €N
wer dem kanmor nadhwiremeieNArspilEel 4401V, odt der AUSR BIEVRFSHrehLAEh kit dePAGSRIUIdI T BIS,
die frei vcmmrdmmany‘amtm@mmﬂnmptl den ist. so  30. Zusamensetzung
nach Anspruch 28 oder .Anspruch 29, die frel van anderen Pl asmapr ot ei nen
ist. 31. 2926h$mm§tzmmmgcizzmgg frefiven griderhn wmtoxBeitoarﬁ’dMidﬁglstvon Tunor en

ei gnet, unfassend oi nen Tunorne- krosefaktor nach .ei nem der Anspriche 4 bis
17, offer 30 @psamepsetangsnacis Asaiyeted adarchnsreiahcdh dieirel yersapdarerhiziasmaprpigingn igfewonnen
wer den kann, sowi e ein Interferon, welche Zusamenset zung frei von 55
Lynphot oX¥ Gollfrele Zuspmmensatzyngyd ﬁ§£§£‘fl§f hﬁgls'ng WNYRPEe PignghJitigseand einen Tmorngy

Worin das erégkto W mr,&erl ﬁres oder der durch das Verfahron nach einem der
Anspriiche |s 3 gewonnen wer nn sowue ein Interferon, welche Zusammensetzung frei von
65 Lymphotoxin ist.

32. Zusammensetzung nach ein'em"&ér Knsprﬂche 28. bis 31, worin das Interferon Gamma-interferon ist.
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39 EP 0168 214 BL | 11111
|14l 33. Zusanmenset zung nach-ei-nem der AnsprUche 28 ibi !I H | III
| yophilisiert ist. Patent ansprucgeoﬁbg aipBgenden’ Vert‘

Verfahren zur Herstellung. eines: Tunornekrosefaktors aus el ner: M schung

davon nit anderen.Proteinen, unfassend das Adsorhieren des

Tunor nel@ﬂoétsaramer@ﬂsunamsch@m@rdewsmﬁ@n 28/pis 3B iegyaphiligiarigty  Subst anz ausgewghl t

aus: (i) einemSilikat, (ii) @as mt abgesti mten Poren, -10 (rii)

Al kyl seﬁﬁffﬂﬁgﬁpm‘{ﬂwrfPlﬂPF%ﬂ'?e‘f?"éﬂﬂﬁE‘ﬁa*AﬂFonenaust auschharzes mit einer im

wesent | i chen einheitlichen Tellchen rdne und das anschl i eBende El ui eren

~des Tundr nWU§%¥‘5R'PW'§‘"' 2'"° ﬂﬁ%(é %da"ﬁg‘)'ﬂ‘i‘ Andgtep Proteinen,
Turmomekr os'éﬂa 5‘? "aﬁm‘\d“/i&'?m g I"W’S?kr%f BkIE Aifs °é§° f Misshung an 2i08r SYoPAR: on

“Poren el ui &F (l eme mka§ Verfahren_nach Anspruch .1, worin ein quatenares,

am nosubstlt a[s 1) %mgk.ﬂ,’% Pol ystyrol Ani onen- - aust auschhar z verwendet
w rd. A, 3’3,% das 'di e Herstellung von nmensoclichem

Turor Bekr Osq I\EP salﬁknergﬁsﬁauﬁ)flhm o EREYin wlsdntiicitn einheitiGen TElidhen s §8DS- PAGE

ermtteltegg |.afeea=dfmé}&naeerruﬁ&mml&amso aufwei st; c) imVergleich. zu
normal en Zell en unter "den gl et chen-Bedi ngungen zur: praf erentiellen :

Zer st or BngvardRen Washh AlsHiiBrs A WoH gerV/ DiinolridkibdelaRiol @it Athylérglykdd taus 28m Glas mitd) I m
wesens| i Chagedimi@aioren Shiertwireé dur ch SDS- PAGE ermittelt, el ne spezifische
Aktivit~t von nehr als etwa 10 MI|Ilionen El nhelten/Mg Protein aufweist und
awf_ el n@n Giiaklergeack IAnspgich it storincbér quatemires, @minsubstitiestias, eorndiziesoPahetyrobAnidnaict or .
oder ei n Tauplesschifatedemlendobvirdagnent davon durch sequenti el | en Edman- Abbau auf
einemmt elner KOh!falle ausgestatteten Prehschal en-Sequenzi erer und unter
veriveddn gV%WGTPGPW dereiplupg ‘50“ Weasje'rch?rm TW“%@EF!?@WZ pafeiydeEhal e zu

sequenzi er erf fprtist ¢ des unf ag d| e | n bei | i egender

Fig.110 d ‘f‘él"P‘t §° ﬁé\%g'ame
i nos! ur es g @%‘% 't‘;(‘&eﬁll‘%’“%%?sz“gg B 7o o
'

Am nosl ures %“ ' qs "6;'%

oder gl || ) ) wese ;ﬁ‘hf n IS wie eﬁrll ) Qz%%l: Lér v(latg't %p%\etqrer
Rest € 35- 66, E‘Eidh g Qiﬁ 35 {ééa% ist, der aus-
Ami nOSgur esqagi}g l?@a ru i -'963 psi drolysefragmen \ﬁ VO :ﬁrch réequeerl:i;:’esn

bei | i egenderggagadda rgﬁéﬁ edtls.ﬁer m& ik SxeeBtEIP DonStRbler 66y L&z.afeﬁunin.ﬂén _
45- 82, 83- 90Cyerviefidiin Q&ﬂoﬁzrenék als Triider in der Soqueri@6rbREHaR Ry BetubnzBRRAIICh 4, worin
der Tydrmrnel@)mgeﬁ ﬁnmfastfrel von -anderen cytotoxi schen Proteinen ist. 40 6.

Ver f ahr en nacl) deiadsitiender Fig 1\ ddrdbsBité Arhinoasnresdqliens @ belkabnloddrr €l von ei nem aus
Lynphot oxi n, (@) dibdminastioresés@enzrgy Tr €as@n Glyrath Gla AlaLy£Pro TepTya GlicReaygbdrt en
Protein ist. i)dddn bellepender FtAY ddrgestétter Aimdsiiuwsgquehades Rasimdi-@6eédeos ef akt or s
unfal 3t, der  Kivhdigdn beilisgeriderAig. 9largastelite Ateindséyresamions ded Bestey110118%i@derBedi ngungen.
Uy, msaf er ent (% p!eenbezeﬂwwrﬁm@ rerteligtrniseshvraseayenti ARy Regin 1Pufrds, 4548 83-9
zellen fihig PYarotl- der . i m wpsentli-chen aus der in beiliegender Fig.10
dargestel I ten Am nosdurese- ﬁuenz 1 bis 157 besteht; l? e bene.nfalls mt

ei pem N°t eYSHRHEN ’?ﬁ“ &?PWF'?)?TW Ler Byt rogsReer Uiy vprRre smEipinen ist.

Hasen"gTuF) drfeh o, der rll mornekrose? tktor Z?rel vo%n%Ae?nd%Ls 'ﬁ{'rg&lap aX ol nach
wg vor Voéﬁgén r%e% :gund ntel ro » WO
Tunor nekr ose akt or m nosaur er es au vve S der in der in

bei | i egernd%rfaﬁbrg dQ@du&'ﬁér&@l%&&hés%mé%%éﬁH&r@ﬁuﬁﬂb{W im-v&thiSich A/ norhishlehddl €1 t
aus i hr gelret GbM giQEHRh Bodinguhdon SIS tBlen Mafstsfng Qeler VRcH sRémmiihg SorfTnor-

Her stgl | ungsiéi 1BRg ist wh® B&KmOFRbrlchad’ fus el mthoiliogdRder IFIG1Y RBIGbRINGA AdlihoBkds® en
Zel | en 55 quenz timise157Ck6telH gagedsvaanfaednmgmgunermalerpmﬂmhmw edel @ine ZRtighteOr UNQ
oder WAcChsfausgstvemesn rtgsenGTNF)Tuorcgbnanmd Beuerizaini dyr Ret vaih dnatbaler Aghdavdramaciamee der
i n beil | egendehandangind) dar gest el l.ten Ami nosauresequenz 1 bis 157 unfait
(ausgenomen Hasen-TNF), in der.eine Am nosguresequenz an. einer Stelle
substéot @ eYariahrerenask Angprugidrwosin Aejympraekragefeder eingih AmigosEiroteptrauiwaist der éneder in

Anmi nosgur elpqglggquggfrquga@@tengm @nmogau@ggu%d rbisf§7 substituient, aus ihr geldscht oder in sie

eingesetzt wurde.

9. Verfahren, das die Herstellung cines Tufnomekrosefaktors umfast, .der im Vergleich zu normalen Zellen

55 unter den gleichen Bedingungen zur préferentiellen Zerstdrung oder Wachstumshemmung von Tumor-
zellen finig ist und der eine Variante der in beiliegender Fig.10 dargesteliten Aminos#uresequenz 1 bis

157 umfaBt (ausgenommen Hasen- TNF) in der eine Aminosiuresequenz an. einer Stelle substituiert;
geldscht oder eingesetzt wurde die sich innerhalb der Ammoséurereste 35 bns 66 110 bis 133 oder



~or . L ,, 150 bis 1571, wie in beiliegender Fi g. 10 dargestellt,

- befindet. 10. VerFahren, das die Herstellung elne's T

unfaBt, der im Verglei ch Zu'-nor nep-ernegeid Bn unter denfmmﬂunm&n“ulgnngen
zZu pr~f erentiell er Zer st6r ung oder V\&chstumshem*rung vord Tanot -
~zellen fahl% i st ‘'und der eine Variante der in bei | i egender Fig. 10 :
_dargestel | 1 d"SAﬁYHb%'alb?'hﬁ;ﬂméﬁﬂ1°ldat9°§t9'!‘157?f'fl§ﬁifa t (ausgenomen Hasen- TNF),
in der ei ne Am nosduresequenz.an.einer Stelle substltw ert, gel oscht oder
ei ngeset$t ;’&Kg"ﬂ'{? ;';?g‘i"% Hg’g‘gg@%ﬁ?ﬂgﬂﬁ&'@lﬂ“ﬂ@ﬁaﬁ?ﬁ Hptes der f"égirﬁ'e'e"?z“dpg"al‘ﬁ e"‘iRn ein .
befl e ende | r h der
Anspr "° y‘/\ﬂ?eﬁ Yot ?@T d sevs?&erh g AN o 'sdurch
el nen Rest ;gv ey E‘LkEIL ey o ‘@g e,eg.%\%ﬁ%aéq 'Eaﬁﬁg B 1
ei nen Rest n%?g “f' m nos uresequenz au
Mtglied de se i's dem di e substituie- rende Am nosdure angeh6rt IS

12 Vg fsahy&ian Q@ﬁ&h%&ﬁm&%sﬁbﬁ@ 56 REa 8, ot Har Fmori¥RiokaRaickd Gm§lsb§sfuiu&ddt ion
eine 1st, ylcrO&iten Re3t 488 Hon MabseR InBitialed lsGirdr bk BASILAEY ARRGAUSIE fk BRYERLsE 0t nen
Rest erset ThmoridRbsdfdRioP AmifcibiGBRqiRnE. hmtdeemuw@bcs ber Klagse iMEddnpdié eubstaésh
Anspruch 1@ndemmindssdesngBest , der- keine sterisch vol um nose Seitenkette

aufweist, Aycin oder Serin ist. 20 14. Verfahren nach Anspruch 12 oder
Ansprmc h2. 1@erfalivans hath Gipem Res Anspitithecs, 9aind 36| verie die SebdtimidecdinedstPin elayéia Restimit oder
Tr ypt ophaneihes steristh volwiandserSaitanketiecdinee iRas evseel dehhsip ddcheSdienkdtteauiivels®, wor i n
in Lysin- oder Argininrest geloscht oder 26 durch ei nen anderen

A nos adlP-aYesighrempash pysprugh 424 eprin/deq Rest dersalne sterisgh ealumindse Seitpgketta aufveith Qiteinnach
“efnem der 9995B8Mdske 4 bis 15, worin sich der Turmomekrosefaktor in einer

M scHdng davon nmit ei nem'E) siol o%r sch vertraglichen Puffer, Am nosdure
oder el HénVoBAR By AR T8 edol ANSRRER T (ol S B Rt IR AOTSR FIRIKERe 30
17. Ver f ahPEAYHANPIn }fﬁ"t?&ﬂ' 'TB ~worin der Tunornekrosefaktor |yophil.isiert

ist. 1&,Ve en dj e

Tunor ek%logé? §a§‘hdea}n§ &e‘g éﬁ:}%g‘ QLY(P %\%\n%génﬁgr QJ @m&%tr geiﬁgcht oder
hergest elit. we ann ahren e stel l ung der DNA nach
Anspr uchg, 1%rumrat.ach olBihiddr ARHABIRL LD WM 5B by TSR Sioserifor iVBihdrMEcRihg das
di e Her st egdvsi Bt SiemINPsidlificeh AareagiteR Fiflor OABhoshte Wabrasiom AlétRioridhdd TS,
replizier bafeem.tmkmggen\ua{;&aaﬁbﬂm Ist. 40 21, Ver f ahren, das die Herstellung
der BIA nach Anspruch 20 unfatt, worin der Vektor ein Plasnid odor Virus

I.st. 22.17\\srhalrb eoh- Aﬁkﬁmcldiewbierdbt Binhomrekrossiaker lysphtisieteist. DNA, di e nach
Anspruch 20 oder Anspruch 21 hergestellt 45 .. werden kann,

t r ansf orlfi Varkalwen, Je¢ tie Hersfoliingtvon PBA uiriast, ahrf@nTmm&mh&OIdla)QwZ%n@h einemer
-t der DN&rAewptickngbis u%hﬁ'@ete!tmawgﬁ ki erten Zelle, umdie Expression

i ese¥ DNA zu bew rken, wodurch sich der Tunornekrosefaktor in der Kultur

ansanmeil® K"&'ﬁ'ﬂe" G?&F'ﬂ'é%‘i‘%’ﬁ“%ﬁ’”ﬁéﬁhd\??"dﬂ‘ 48 upfagl wqrip genanpge BNA sxpetish jsk |
d di | | t td k f ak d
e A W G AR S

Korrpo ent e’ §V° i cht menschl i chen Zell e unfaet, wel che Konponente. bei
Ver abt €ig§ oAb @ nme 40 b RArlt56 bl oo 651 veidBP oin BsmiGganT en
nach Ansprw;, i 4 worrm I e genannte Komponente ein prokaryotisches Protein
I st. 26. Verfahren das die Herstellung einer Zusammensetzung unfafgt, die
Zel | en wif wdridfren, da.ed.&]as.eﬁamh @Rt nfitldep DNRKAiORRA AlidpRich S.bden ARYPHIGR b1 mgesdmr
nach i nerrwdahrn kAmswn@ad?cﬁerth blﬁ u&l&ehergestel It vverden kann. 41

23. Verfahren umfassend. das Zﬂchten emer mlt der DNA nach Anspruch 18 transformierten Zelle, um die
Expression . dieser DNA zu bewirken, wodurch sich der Tumornekrosefaktor in der Kultur ansammeln
kann, und dessen Gewmnen aus dleser Kultur.

50

24. Verfahren, das die Herstellung emer Zusammensetzung mlt dem Tumomekrosefaktor der nach einem
der Ansprilche 4 bis 15 hergestellt werden kann, und einer Komponente aus einer nichtmenschlichen
Zelle umfaBt, welche Komponente bei Verahreichung an Patienten physiologisch vertrdglich ist.

55 28. Verfahren nach Anspruch 24, worin.die genannte Komponente ein pmkaryotisches Protein ist.

26. Verfahren, dés die Herstellﬁng ':eiﬁéf 2usammensetzung_ umfaBt, die Zellen umfaBt, die heterologen
Tumornekrosefaktor darin enthalten, der nach einem der Anspriiche 7 bis 15 hergestelit werden kann.
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Ver f ahren nach Anspruch 26, ‘worin die Zellen prokaryotlscmmlmmﬂlﬂ "IIIIHIII
ni eder - eukaryoti sch sind. 2. Vergpabﬁwmmﬁ di e Herstel lung ei ner
Zusamenset zung unfaBt, die sich-zur Behandl ung von Tunoren eignet, welche
Zusanmenset zung ei-nen Turmrnekrosef aktor, der ‘nach ei nem der Ansprlche 4
bis 17 87. Verfahrénenagfeinserutht 26pderin dipcTellanprakivyetiseh oder iedar-avkaryptiesh sisinem der
AnsprlUche 1 bis 3 gewonnen wer.den kann, sowi.e €i.n Interferon aufweist. 29.
Ver f ahr éh W&W"Aﬁssm'%ﬁﬂsfﬂbﬂg QU ZrsagmensRirungHTRRR SieAiph gur Bebpndluag vopREER

cyt ot oxi scHfEat P’@Eﬂe etzupyg eineyTumomiekrosefakdpy. Aet CRChAgteRY ApE Anspichir)d pis 17
Anspruch J8roegigt peer gp 'ﬁ'i'sdém%?f‘ i'ﬁ‘?‘i‘ge"fef"e‘fer {ERUSPRILPIS A 98IV E AL PE e
ist. 31. \f@f"‘?a?ﬁr'@?ffemaa? 8% Herstellung einer.zellfreien Zusanmenset zung
unt al I t 29, q}eﬁa nCch &wdén r&% use n n-ire%se dleé] ﬁ?ilnspr E?C%nm@yko?oagchehj §gp| en 43@ zung

ei nen Turmrne rose Her nact nem bis 17
- her ggst 84 Iyer Argwﬁ&{" zg%erv SP'%B{ 28 \W@rﬁh i& 'ﬂwn%geééapf el dhC anbdeldh S 3
gewonnen a otg,ﬁgm sow e el eron-: au wel st von
Lynphot oxi n 1st 32. Verfahren, nach ei nem der AnsprUche 28 b| s 31, worin
das | nt gf.f\@yiaHenGad s Il-lé?&&lbifugf"&ﬁﬁﬂ zéiffbion 2RardAensM&Unk AF81 ¢ib 3ch znﬁ"B&ﬁdﬁhl von
Anspr t | cheruaRroh isfnet SwbichiZidathmdhsBtzdigShBH T (K GrhoktbSEaktoy, eNhdch Siné bernMnbsitiche
evengli catd w7 Heyostai ioda idbraiuech adverfai@en Makinéisent Gun Anspelichst Bis S gbwohinSverdsic,
. DE, FRanrCBywid & Inferforor_dufweldl, undSitei 2dn LydphdRiindst.d6 de preparation d' un
f.acteur de necrose tunorale. a. partir d un nelange avec d' autres
Pr-0t 6i N3, Verahmrnasingiten| dep Arspriohe 28rbiscR]. Yerio des intedson@rmmpdatedfarandstal e a partir
d' un tel nelange sur une substance choisie entre: (i) un silicate, (ii) un
ver r & a3pofedahres ngeh girem der Anspriiche 26; s 32, wagin Alel?yfa"!gt@ﬁf%“&'é@“"‘f'?’?/‘)'"ddes
partlcuges g‘ lEtFﬁe resine dchangeuse d' ani ons ayant un di anetre de partlcul es
't

i
D et $o(¥ies BilySanraahd et %éﬁ*r%&quél“rﬁe@r?‘a@* M necr o ®e

2. Proc

tunoral g ep%cé@é uf il Ml RRLF e &§§a jm%?éﬁca it ofth h.xé. § dlbo/ B8les 3
Procede “sy ol WelsbrBic &) rhteu &lYiorfe>d phHi dir(GFméikiGe iUt ®

: echangeus%u taﬂggg,gﬁ,egp,}rgsl stant en un po ystyrene re e substitue avec un

groupe ani ng shkpicgs nai re. 40 47 'Fact eur de n6crose tunoral e humain, qui a)

est non glygmsﬁ/i,eaeatp},repa;ag}@de un poids nol ecul aire.d environ 17 000, tel

qu' i lso est  d@i)en mikiieSeptarosdt CPA:- . SDS; c) est apte A la destruction ou

i nhi bition ¢e des pammaenq:)ré&‘hdéaaﬁgeeéeldantdss &yaht| ud| disndtrel d® parlictes praiquement

conpar at i vemsfatmeaux cel | ul es nornmal es dans | es nBnmes conditions; d) est
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ydroéy e %r Si n at{ag eqr I.ON seggJ % el le d, Edman sur un
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du Pq ybr enes ¥) L] ”[ duans TLS ﬁ u sequenceur ; et e)
conprengl: gk urldgn&régym%,equ@,g}, N aci des 1 a 157 representde sur la figure
10; ou || a) 3t R am no-acides Gu Thr Pro G.u Gy Ala Gu Ala Lys
Pro Trp Tyr bﬁob‘sé% Q1 pdﬂié nfbcilaire d'enwroﬁ ¥ boo, lo Lﬁmmnéjp@EGPﬂgbﬁm des al | ant
du r6sidu 39 e dpteStd BbtructicdPbE FBBEIGE d6 Wroidsanch | (@6166ntidkd, d& eellule¥ ) turthérales,
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) comprend :
(i) la séquence d'ammo-acldes 1 é 157 représentée sur la flgure 10; 0u
{ii) la séquence d'amino-acides Glu Thr Pro GLu Gly Ala Glu Ala Lys Pro Trp Tyr Glu Pro ; ou
55 ~ (iii) ta séquence d'amino-acides allant du résidu 35 au résidu 66, représentée sur la figure 10 ; ou
(iv) la séquence d'amino-acides allant du résidu 110 au résidu 133, représentée sur la flgure 10 ;
ou :
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mani ere a provoquer |'expression de cet ADN, |'6tape consistant & |aisser

| e fact a8 ARNsuvgetiarendication 1. gui sstap ADMsIehétigkens | a culture, et |a
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Procisggle de preparation d' un facteur de necrose tunorale a partir d' un

mel ange 2@ Veenpdsitiod tstieit I FevbrizicaiRn 28,0INg3t dspeuliue ld'aaeks Paidbsdytotibigiesct eur de
n~crose tunorale a partir d'un toe nblange sur une substance choisie entre:

50 30. (Gompositios i shivanh tagrevehdication 128 e larrevendigationc29, gyiestt dépourup idfa)itragrprotéines
ALKyl - Sepiriasoeiisiues; i v) des particul es -d' une r6sine echangeuse d' ani ons
poss@ﬁiant un di ambtre de particules pratique- ment. uniforme, 55 pui s

‘el ut i 8h CAmPpstiop ageliuigies ?Pt‘t%ﬁf@tet"a focprBeurs) CopRIenaRdE Betpus etnéprgse tumorale
r swendi. cat§uisant fune gueiconpyo sigs revendicptions 48,17 'Efb”’HE?E‘r%@é’b‘ﬂl'hgﬁ 9| AoCads; subrant fung
ver r e a pcﬂ“@?"&f%‘lﬂ? gvenglicationy| 1.3 B, ¢ U IntagFran. g Rasition g est dépoynuiergle ygaphgtpyineg;
st i PGamessiten Suat sche ARRERES o5k eflatoRs BE L el TnstiB08 5 e
reticule q?ﬁ'stsr‘l ue- avec un groupe am no quateriaire. 4. Procdd6 qui

conpr e”Qa'(?onQBé‘r‘ti?:ﬁrséMnﬂ%n&'qdéféoﬁq%&E@s@éveﬁ&caﬁ&ﬁ@@%%2 tddm%{ @&dﬁn&@é”ﬁ' n, qui 5
a) est non glycosyle; b) possbde un polds ‘nol~culaire environ 17 000, tel

qu' i les e RbveralcatioNs PoutEtat ComAckRbsuiht &6t apte a | a destruction ou
inhibition de croissance preferentielle de cellules tunorales,
1. Procédé de préparabon d'un facteur de nécrose tumorale a pamr d'un mélange avec d'auires
protéines, comprenant I'adsorption du facteur de nécrose tumorale & partir d'un tel mélange sur une
substance choisie entre : .
50 (i) un silicate, G
(ii} un verre & pores ajustés
(iii) un Alkyl-Sepharose,
. (iv) des particules d'une résme echangeuse d'anions. possédant un diamétre de particules pratique-
ment uniforme,
55 puis I'élution du facteur de necrose tumorale

2. Procédé suivant la revendication 1, 'd_an's lequel lo facteur de nécrose tumorale est élué duverre 2
pores ajustés avec de I'éthyléne-glycol. .
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16, danss\e'éﬁ’ﬁ’@?"tf"gur?%eé'fee?ﬁ uygsi Yeie 8 418 al e est |yophilis6. 20 18.
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qui  conpL@irfe st dRHRAD BhrakisiUR dd‘?erhpla%g)waﬁlﬁ'r&?dﬁtd'énﬁmra@ﬁ@ u'eQﬁ‘hh Féandtl sifblod @
revendi cadgine. 19, present dans un. vecteur replicable. rocedd qui

conprend l'a preparation deol” ADN suivant |a revendicati on 20 dans | equel
| e wectseBfockiBt suivant Hlufs Gudkendied dé8 revehdichtiond 24 3 Prsp a@fdcledligl leCrAEHUr R180hécidse
\p/r epar at tuerorath asn prégant bruindlarige ainex! Wi tarBieon Aanifo-deida (ol sgytictafitao iddlgue physibipgly €
sui vant heemeetescapieblat quon d@ Busundlangesevendi cation 21. 35 23. Procede
\eforrprenant la culture d une:collule transfornde avec i' ADN suivant |a
r even di7¢ Bropssld suigantyie rqgendication 16,¢ians lequel In\fagtpirsle mersese tumorglhr estyprbilis&éle cot ADN,
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25.  Prac pildsda W 88Mprdnd 14 ﬁ)ﬁ%&&loﬁ% ‘ABN%%warﬁ%FeVéngﬂf{%h 1b%u%"i’e%{addic'al@ﬁt1993t une
pr ot di nepREMAE@NY O Vddidbr réphiBabielT. 0CE€de gui conprond [a preparation une
conposi t| on conprenant des ceéllules renfermant. un factour de né6crose
t ungar a1 PRE&ds (Rl FiBRdI W praﬁtat.on&lermnnrsmpaf f reudhdicatiin 40, tEMe 164Ut i RBGUsE eS
revendi cad plasiside/oudn Us. 50.. . 27. Procedd
suivant |a revendication 26 dans quuel | es collules sont des cellules do
. pr ocarazoPeesdé Laul ‘cgumendyle trepaiativh~¢"ane Lueliule R&hsfoffrde cield I'ARN. qu a@aipétenptépass
r epar at suvantda emendicaliop 88 o4 e cavertisetion 2 tr ai t enent de tunours, conposition 55
qU|35corrprend un facteur de necrose tunorale qui pout 8tre prepar e sui vant :
-une %GuBroedsi cpamprgeast lacapiiyreldivpg Felie transiorde gyc qﬁw péyant Btrv\@n%mnemdepar | e
l'pf oced6 .B7ik8 aeffectugnkexprassio gdﬂ ﬂé‘nﬂ‘e'séta%%‘ﬁ'&?'&é algsprde actqur go gécrosp tymprale :
interfl r6ﬁ°°“’21‘é°' da“ség"“' 0% 2RPur 98 A P di cat i on 28, dans |equel |a
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4 h 17 ou qui peut 8tre obtenu par. | e proc6d4 suivant |'une quel conque 10
des r e6eR@baA iquicdmpréndia 3;‘ép8'htlomd uhdécenpbsitfod RoménastLtios edlitlogi@piontianue fa@ur
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27. Procédé suivant la revendication 26, dans lequel les cellules sont des cellules de procaryotes ou
d‘eucaryotes inférieurs. . . .

28. Procédé qui comprend:la prepara'tlo'n d'une composition apte au traitement de tumeurs, composition
55 qui comprend un facteur de nécrose tumorale qui peut étre préparé suivant I'une quejconque des
revendications 4 & 17 ou qun peut étre obtenu par le procédé suuvant I'une quelconque des revendlca-

tions 1 & 3, st un interféron.
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29. Procédé suivant la revenchcation 28 dans lequel la composmon est dépourvue d'autres peptides
cytotox1ques S0 .

30. Procédé suivant la revendncatnon 28 ou Ia revendication 29, dans lequel la composition est dépourvie
d'autres protéines plasmathues -

31. Procédé qui comprend la preparatlon “d'une composition acellulaire apte au traitement de tumeurs,
composition qui comprend un facteur de nécrose tumorals qui peut 8tre préparé suivant I'une
quslconque des revendications 4 & 17 ou qui peut &tre obtenu par Is procédé suivant I'une quelconque
des revendvcations 133, et un mterféron et qui est dépourvue de lymphotoxme

[y

32. Procédé suivant I'une quelconque des -revendications 28 A 31, dans lequel I'interféron est le gamma-
interféron,

33. Procédé suivant 'une quelconque des revendications 28 3 32, qui est lyophilisé.
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