1 The present invention relates to a TNF receptor and to a TNF bindi ng

protein. Tunmor necrosis factor (TNF-(x) was found for the first tine in

t he ser,um of mce and rabbits which had been -infected with Bacillus

Cal net't.e- Gueri n and had endotoxins; injected thereinto, and was recogni zed

because of its . cytotoxic and antitunor characteristics (Carswell et al.,

1975). It is above all produced by activated macrophages and nonocytes.

Nurmer ous cell types which are the targets for TNF have surface receptors

- with a high affinity for this polypeptide (Od et al., 1987); it was

assurred that |ynphotoxin (TNF-13) binds to the same receptor- (Aggarwal et
al., 1985, @illberg et al., 1987). TNF-a is identical wth a factor

_ deS| ghat ed as cachectin (Beutler et al. 1985) whi ch suppresses
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al ., 1988F. bINﬁialgt @Ir@§e|@mbabl y part in the regulation of growh and in

the differentiation and function of cells which, play a role in

i nfl ammati ons, inmune processes and hematopoiesis. TNF can exert a
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~inflammaggry, 2. br gcasses iR Rk AAGESSAS dd1- (iR Uiganis the mode
1975). It is above alll produced by activated macrophages
and monocytes. Numerous cell typés which are the targets
" for TNF_havé surface receptors with a high affinity for
‘this-polypeptide (0ld et al., 1987); it was assumed that
lymphotoxin (TNF-8) binds to the same receptor (Aggarwal
et al., 1985, Gullberg et al., 1987). TNF-a is identical
with a factor designafed as cachectin (Beutler et al.,

1985) which suppresses lipoprotein lipase and leads to.

-fhypertriglyceridemia'inﬁthe~case-of-chronicwinflammatory--mmm~m--~w-~~

i and'malign diseases (Torti et al., 1985, Mahoney et al.,
1985).'TNF~a takes probably part in the regulation of
'growth-and in the differentiation and function of cells
ﬁhich:play a role in inflammations, immune processes‘and'

~ hematopoiesis.

TNF éan exert a positive effect on the host organism‘byr
stimulation of neutrophils (Shalaby et al., 1985, |
‘Klebandff et al., 1986) and'monocytes and by inhibition
of the replication of viruses (Mestan et al., 1986, Wong
et alg; 1986) . Moreover, TNF-o activates the immune '
rrdefense.against parasites and acts direcﬁly and/or

‘indirectly as a mediator in immunoreactions, inflammatory




of action being not yet clear in many instances. The adm nistration of
TNF-a (Ceram et al., 1988) may, however, be acconpani ed by harnfu
phenonena (Tracey et al., 1986), such as shock and tissue damage whi ch can
be counteracted by antibodi es against TNF-a (Tracey et al., 1987)..A
nunber of observati ons suggest that endogenously released TNF-a(plays a
role in various pathol ogic"states. For instance) TNF-a seens to be a
nmedi at or of cachexia which arises irmpchronic-invasive, for instance
parasitary diseases. TNF-a al so seens to play an inportant role in
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which arises in chronic-invasive, for instance parasitary
diseases. TNF-a also seems to play an important role in
the pathogenesis of shocks caused by Gramfnegative
bacteria (endotoxin shock); it might take part in some,
though not all, effedts of lipbpolysaccharides_(Beutler
et al., 1988). Likewise, it has been claimed that TNF
plays some part in tissue damaqe occurring within the
frame of inflammatory processes in joints and other
- tissues and in the lethality and morbidity of the graft-
versus-host reaction (GHVR, graft rejection (Piguet et
al., 1987). Moreover, a connebtion between the - '
‘concentration of TNF in the serum and the deadly end of
‘meningococcal diseases has been reported on (Waage’et_al;

1987) .

Further, it has been found that the administration of
TNF-0. over a long period of time causes a state of
anorexia and tabes with similar symptoms as cachexia
which is accompanied by neoplastic and chronic infectious
diseases (Oliff et al., 1987). '



receptor plane itself (Seckinger et al., 1988) (simlar to the effect of
the interleukin-1 inhibitor (Seckinger et al., 1987)). EP-A2 308 378
describes a TNF inhibiting protein obtained fromhuman urine. Its activity
was detected in the urine of healthy and sick persons and deternined
because of the ability to inhibit the binding of TNF-a to its receptors _
. on human HelLa cells and FS 11 fi broblasts and also the cytotoxic effect of
TNF-a on murine A9 cells. This protgin was substantially purified to
honogeneity and characterized by its N-term nus. Although two basically

posst bl © TR 4l Sl Web O £4)) Sn PAUAR- Aib1 LALIPTLL Oy 0PI aF L N the
DNA coding for the protein and the reconbinant proteln, no peC|?|c

i nf or mat IRFPE i R dhe t@wring If ofrboile tratirnethese yeffect

possi bl esigd léid_fﬂﬂﬁsé@ td hee stiecassfdl coliset A RFOURIEhd Al I i Bids the

bi ol.ogi cal effects of TNr-a . by preventing the binding of TNF-a to its cell
surface TEEAHGr Q]‘rﬁllﬁjght’?‘?ﬁ%r&%q}@d’%’f RN c’o‘%ﬁ% beSivfelrT fied in the
di al ysi s tur ithe @ff flrcanic peié enfter Ieulpinsil ik tst SdQepighng t he
present ijpventi or]PBAII}) affinity to TNF-B was al so detected in this protein.
7 The presence of tHi‘s protein (hereinafter called TNF-BP) in :
concentrated dialysis urine was detected by - conpetition with the binding

of radi oggliaelvd 3R el sdBaUDINaNr TNER LI e M ddydp-cells,
with 4 neasurenents bei ng nmade of the Pﬁ’fﬁ ueng?%éa%] yzedt urine on the
bi ndi ng - FFOR SRR YT I t HET ATtV itYe vasi f@tRFtasktin dhepentiorered
reveal edoZ GesttgpemdeniicK Huidrisonrel ddieriied Hddivae tor tdie cel | by
' : ability to inhibit the binding of TNF-a to its receptors
on human Hela cells and FS 11 fibrobiasts and also the
cytotoxic effect of TNF-a on murine A9 cells. This
‘protein was substantially purified to hémdgeneity and
'characterized by its N~terminus.' Although two basically
possible methods are shown in this patent publication for
‘obtaining the DNA coding for the protein énd the
recombinant protein, no specific information is given as
to Which_bnemof.the.theoretically”possible.solutionsuisu¢m~mﬁwwi~~

the successful one.

A protein that ihhibits the biologidal effects of TNF-q
by preventing the binding of TNF-a to its cell surface
receptor through interaction with TNF-o could be |
-idéntified in the dialysis urine of urenmia patients in
‘preliminary tests regarding the present invention. An
affinity to TNF-B was also detected in this protein. 7

~ The presence of this protein {(hereinafter called'TNF—BP)
-in-concentrated dialysis urine was detected by
competition with the binding of radioactively labeled
recombinant TNF-¢ to a subclone of HL-60~cells, with




concentrated dialysis urine (the possible interpretation that the observed
decrease in binding nmght be caused by TNF-a. itself which possibly exists
in urine, or by TNF-B which conpetes for the binding, was ruled out by the
finding that the decrease in binding could not be eliminated by use of
TNF-a and TNF-B anti bodi es). By anal ogy, proof could be furnished in
prelimnary tests regarding the present invention that TNF-BP has al so an

~affinity to TNF-B; it amounts to abo#it 1/50 of its affinity to TNF-a. It

was found by neans of gel chronmatography on Sephacryl 200 that a substance

in the Urﬂlé‘é‘s@é’méﬁw%éinﬂ ﬁé&é'éf PRL | fﬂ%fuéﬂge' Bet Bﬁa%grz%@ of heal thy

persons with reconbi nant a co havi ng a l'ecul ar wei ght

“of about W%F@@OpnTFFEBPlﬂﬁénén@fchedIf?BﬁT@eV@réheséﬁéﬂés Bhedi al ysi s

urine of Mxﬁiﬂﬁgp@ééﬁﬁtésbyeﬁﬁéfhé& 9@%&15@%0&09& ABBSdenk Pressure
uItraflltr jon,,lon xchange. _chropat 0 and gel _chromat ography 62
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I ndi ng of

By analogy, proof could be furnished in preliminaryﬁtests'
regarding the present invention that TNF-BP has also an

| affinity-to TNF-B; it amounts to about l/SD'df its

-~ affinity to TNF-c. '

It was found'by means of gel chromatography on Sephacryl.
200 that a substance in the urine and serum of dialysis

..patients and in the. serum. of. healthy persons. With. ... ..o

recombinant TNF-o forms a complex having a molecular
welght of about 75,000.

TNF-BP was enriched from several samples of dialysis
urine of uremia patients by partial purification by means
of pressure ultrafiltration, ion exchange chromatography

and gel chromatography 62 times.

The resultant preparations were used for detecting the .
biological activity of TNF~BP by inhibitinq the growth-
inhibiting effect of TNF-a on HL-60-10 cells. A dose—-
dependent impact of TNF-BP on the biological activity of

TNF-o. was found. Furthermore, an examination was




conpetition wwth TNF-a for the binding to the receptor. The substantially
honogeneous protein was obtained in highly purified formby concentrating
the urine from dialysis patients by ultrafiltration, dialyzing the
concentrated urine and enriching it in a first purification step by neans
of DEAE Sephacel chromatography to four tines its anount. Further
~enrichnment took place by neans of affinity chromatography by TNF-a bound
- to Sepharose. Final purification wa% perforned by neans of reversed phase
~chromatography (FPLC). It could be shown that the substantially highly

puri fi edeoRBQERER 'a%h*tlé' tt%et mnawnal %a%a%ftfe%ts Qs Nr Q:C?QLQQAZT-:SL 164 cl one

13 cells (O sson et al termnal am no aci d sequence coul d be
detern1d@ﬁetﬁﬁ?ﬁmﬁé§p@éth3N ﬁ@Pséﬁgt&ﬁﬁ%HQ%PQMQ$ﬂHPHihﬂqﬂexi protein. It

was def meﬂaaﬁgﬁapsSgr E&boxaamarla- Genfﬁrmémé%rl o= |};ﬁ:’éﬂr%é%¥nﬂér% n-(main
sequence addi tion t. wi.n rmna uence was ound in

t rgces ?\/SF;&?PW&t% #‘@) %E)ef}o A LAPGIE 3"%(95 éHce)). A
conpariSBMFo@ thethei ne3dquahde mhbhstmhdﬁwuhéﬂdﬁﬁecﬁﬂﬂﬁﬂmNR%Eﬁ the TNF
e e D9 5P 80085l SELOBEI A1 SThita 308 37 R ous 1| QR LY Dt eer

the two proterns Ag - ani no acid co 0Si det erm ned,
i ndi cat egerpetdtion withoTHEG ﬁer bl bfindiogeite dbe inecamdors of ami no
acid determ ned as the nean val ue of a hydronS|s for 24 and 48 hours: Mol

“amino acid/ nol % nol Eroteln anlno aC|d
The substantia

highly purified form by concentratlng the urine from
dialysis patiénts by ultrafiltration, dialyzing the
concentrated urine and enriching it in a first

- purification step by means of DEAE Sephacel
chromatography to four times its amount. Further
enrichment took place by‘means of affinity chromatography
by TNF-o bound to Sephérose. Final purification was
performed by means of reversed phase chromatography

(FPLC) .

It could be shown that the substantially highly purifiedr'
protein inhibits the cytotoxic effect of TNF-a on WEHI
164 clone 13 cells (Olsson et al., 1989).

"The N-terminal amino acid sequence could be determined
~with respect to the substantially highly purified
protein. It was defined as Asp-Ser-Val-Xaa-Pro- Gln-Gly—'
‘Lys~Tyr Ile—Hls Pro-Gln- (main sequence) (in addition the
' following N-terminal sequence was found in traces: Leu-
.-_(Yal)-(Pro)-(His)éLeuwGly—XaauArg—Glu—(side‘sequencé)). A
comparison of the main sequence with the Nuterminal'r ‘
. sequence of the INF inhibiting protein as disclosed in
EP-A2Z 308 378 shows identity petween the two proteins.




Asp + Asn 27.5 10.9 Thr 15.8 6.3 Ser 20.7 8.2 Gdu + G@n 35.0 13.8 Pro
9.5 3.8 dy 16.0 6.3 Ala 4.2 1.7 Cys 32.3 12.8 Val 10.8 4.3 Mt 1.1
0.4 Ile 7.0 2.8 Leu 20.2 8.0 Tyr 6.1 2.4 Phe 81 3.2 Hs 11.1 4.4 Lys

15.7 6.2 Arg 11.8 4.7 = cmmmm i m o e
Total 252.9 100 A content of glucosam ne was detected by neans of am no
acid analysis. The results of an affinoblot carried out 7 wth
Concanaval in A and wheat germ/lectié also showed that TNF-BP is a

gl ycoprotein. The substantially honbgeneous protein was tryptically

di gested and the anmino acid sequences were determ ned out of 17 of the

cl eavage peptides obtained. Furthernore, the. C-term nus was anal yzed.
TNF- BP HElse ofel dbowlipgt heifionetidncofipesitdonatwes detelrein®li activity with

the abi|ihd; LRLBUM 8 nblCogNaNIRS hB1aCBRECRBIALEORBELHEANL W OOl cal |y

active TNF-a. TNF-B
mol % of amlno acid determined as the mean value of a

hydrolysis for 24 and 48 hours:

Mol amino acid/ - mol %
mol protein amino acid
Asp + Asn 27.5 10.9
Thr 15.8 6.3
Ser 20.7 8.2
Glu + Gln 35.0 13.8
Pro . 9.5 . 3.8
Gly 16.0 | 6.3
Ala ' 4.2 1.7
cys : 32.3 12.8
val 10.8 4.3
Met o 2 B 0.4
Ile 7.0 2.8
Leu 20.2 8.0
Tyr 6.1 2.4
Phe 8.1 3.2
His 11.1 4.4
Lys 15.7 6.2
Arg 11.8 4.7
Total 252.9 100

A content of glucosanmine was detected‘by means of amino
acid analysis. The results of an affinoblot carried out




m ght al so influence the excretion of TNF by the kidney because the
conplex fornmed with TNF, whose nol ecul ar. wei ght was determ ned by neans of
gel permeation chromatography on Sephadex G 75 with about 75,000 was

obvi ously not retained by the glonmerulus, in contrast to TNF. The TNF-BP
- was identified fromthe urine of dialysis patients as one of three main

- protein conponents that show affinity to TNF and which jointly elute with
TNF-BP fromthe TNF affinity chrongtography colum. The two ot her
proteins, however, obviously bind in a manner which does not inpair the
bi ndi ng af ce recep The.results abtained with
Tespect ‘Tt TS B DL Lo R8s, LEREPY B S bRt o
-conpan:ﬂhatﬁTNE+BPb19dangly@mpt@h&1mnth t he bi ndi ng constant descri bed
for the TNF receptor (Creasey et al., 1987) are a first sign that this
protein mght be the soluble part of a TNF receptor. 8 Because of its
abi | i ty The istsianthelly droneganeqesi profieinf vaRFLyyRedcARREYB, the

TNF- bi neiiRgs &y %ﬁﬁl@hé%ﬁﬁ%f&élduggqa&nbagl ﬁékéoaétb@mmeahoﬁtr eduction
anismis reconmended. Derivatives or

of the TN actlv in the or

fragmento df ﬁ?%i?}?ﬁﬁ¢iﬁ %EE?ﬂeﬁa9pﬁﬁlPﬁ@ aEPFFP?rm969vnﬁP8|t t he

biolomtﬁﬂtéﬁminuéywaé dAmflwtedal so suited for use in the case of such

i'ndi cations. TNF-BP (or its functional derivatives or active fragnents)

-~ can be used for the prophylactic and therapeutic treatnment of the human or
- ani nal BD@-BH hdwe olabeusty i thik cBunohionnofhachegutletoknet &heef f ect - of

TNF- oNF activity with the ability to buffer the changes in

- concentration of free, biologically active TNF-o. TNF-BP
might also influence the excretion of TNF by the kidney
because thé complex formed with TNF, whose molecular
weight was determined by'means of gel permeation
chromatography on Sephadex G 75 with about 75,000 was

- obviously not fetained by the‘glomerulus,-in‘contrast to
TNF.

.¢ThemTNF_BP”wasﬂidentifiédwermmthemurinemofmdialysisﬁmm_mummmwwmm“m_jm
. patients as one 6f_three main proteiﬁ components that
‘.1Show affinity to INF and which jointly elute with TNF-BP
~from the TNF affinity chromatography column. The two
. other protelns, however, obviously bind in a manner whlch 
does not impair the binding of TNF-o to its cell surface

receptor.

-The results obtalned w1th respect to the biolegical
-activity of the TNF-BP, in particular the comparison of

- the binding constant w1th the blndlng constant described
“for the TNF receptor (Creasey et al. 1987) are a first.
sign that thls proteln might be the soluble part of a TNF

receptor.




a takes place. These diseases include, in particular, inflamatory and
i nfectious and parasitary di seases or shocks wherei n endogeneous TNF-a i s
rel eased, further cachexia, GVHR, ARDS (Adult Respiratory D stress
~Synptom) and aut oi mmune di seases such as rheumatoid arthritis, etc. These
al so i nclude pathol ogi cal stateswhichmay occur as side effects in the
treatnment with TNF-a, especially in case of high dosage, e.g. serious
hypot ensi on or di sturbance of the cepntral nerve system Because of its
TNF- bi ndi ng properties, TNF-BP is also suited as a diagnostic agent for
the determ nation of TNF-a and/or TNF-B, e.g. as one of the conmponents in
radi oi munoassays or,_enzyme i nmmunoassays, optionally, together with
ant i bodi B&CaYEPnef FThe. abpddkys&Cofnhibifr sher biledoatined pcdtisiinyi s a

phar macopegireal-by aual #aPLE , achievenzubIhaneg WheRiReiiRg <93 ¢ fdorPor”at ural
sour ces canno% be represenfed in.sufficient amounts by means of

~ protei n-SR8nREalNALERGASNSTHE WNASE RhE&rEPStdoPeed £h8ed¥Ft o produce this
protein aébivieyaiﬁdtﬁéObegﬂﬁJ.Wmt ist fecahinbhtirdl opBirfigathicksl Bra

recom nb n{ er [0 i,n sufficient anoun for _therapeutic
appllcatf%ngﬁgngﬁ ?£ R? ¥§ Hl?ﬁ#ng ?rat?ﬁﬂe a%ﬁ?ﬁl%%Fh5%§&&§¥ of the
pr esent t%vhﬂhibhtathehblplggecay eftavpkpt eENTNE birrdafiec ENEtadsuch t hat

the bi ndidy ghe TR 8nL0ckbE benehiAnahaiBaLloAL. the receptor is. prevented
and the effect of TNF-a- Is inhibited or counteracted in human or ani nal

organi sns. This definition-includes the ability of a protein to bind to
other preN@ips, (€r Uit ordhft BonaldabeivhhiiBit ok-hgcaeLEVity thereof.

fragmeﬁts) can be used for the prophylactic and
therapeutic treatment of the human or animal body in the
case of indications in which a detrimental effect of TNF-

- o takes place. These diseases include, in particular,
-inflammatory_andrinfectious and parasitary diseases or

- shocks wherein endogeneous TNF-qo is réleased,-further
‘cachexia, GVHR, ARDS (Adult Respiratory Distress Symptom)
and autoimmune diseases such as rheumatoid arthritis,

e_t'c_.____Thés.e...als‘o...inclulde...pathol.og.j_.ca]_.... states which may
occur as side effects in the treatment with TNF-q,

especially in case of high dosage, e.g. serious

3hYpotension or disturbance of the central nerve system.

Because of its. TNF-binding properties, TNF-BP is also
suited as a diagnostic_aggnt for the determination of
TNF-o. and/or TNF-B, e.g. as one of the components in

radioimmunoassays or enzyme immunoassays, optionally
together with antibodies against TNF.

Because of its prdperties,'this-protein is a

pharmacologiqally valuable active substance which being
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In a first aspect, there is provided an isolated DNA encodi ng a

pol ypepti dehaving theability to bind toTNF, wherein the pol ypeptide
contains an am no acid sequence selected froma formula ,conprising: asp
ser val cys pro gln gly. lys tyr ile his pro gln asn asn ser ile cys cys
thr lys cys his lys gly thr tyr leu tyr asn asp cys pro gly pro gly gin
asp thr asp cys arg glu cys glu seg gly ser phe thr ala ser glu asn his
lea arg his cys leu ser cys ser lys cys arg lys glu net gly gln val glu

ile ser s cys . thr val asp arg asp thr val cys gly.cys arg l.ys asn gln
“tyr arg hi sonf'ynra%‘}rpa]sesroﬁcges acg'?{“?‘gtu lbeﬁer%?’ﬁe_%%’%tf%%el’asﬁugﬁgc?e%fr l eu cys
| eu asn gimpurttty bpandsrss |ofil mertairs-degleal weetHodasn thr val cys thr
cys his ala gly phe phe len arg glu asn giu cys val ser cys ser asn cys

lys lys ser leu glu cys thr lys leu cys leu pro glnile glu asn 9a bra
fragnment Therge hed fiheaefore hawofa maddde rahide tyhis bratein TNF; or
U YAl R HelaRd GobaaRid i bily ST B AP RS Heng nEy i1 g 910 O
lys tyr ile hiis pro gln asn asn ser 1le <cyscys thr Tys'cys his lys gly
thr tyr KGRt FgpnexySqmrayiideyid giy siffimientranewntss arg. gl u
cys glu reer thleyapehntihie aphl iddadigis.0l U asn his leu arg his cys leu ser
cys ser 1lys cys arg 1lys glu nmet gly gin val glu ile ser ser cys thr val
asp arg asp thr val cys gly cys arg lys asn gln- tyr arg his tyr trp ser
glu asn 'abiphsy Gbnbipd PNE"ass defised Wethdys they sspql ¥ tHeval his
leu ser g¥ssghf 9hVeh¥S$ofl R tg : c hr _cys .hi la gly phe phe
| eu arg 5i usasn, g{que}éyzoga ssggeq %o \éé'r ya%% tgygrl yseﬁril:t%g?lrllcgu&él u cys
thr -lys TRE-@ysufButheb thenbipdigguodsANF-o to the functional

part Qf the receptor is prevented and the effect of TNF-a

is inhibited or counteracted in human or animal

organisms. This definition includes the ability of a

protein to bind to other proteins, e.g. to TNF-8, and to

-inhibit the activity thereof.

In a first aspect, there is provided an isolated DNA enceding

-.pOlypeptide having.-the-ability . £0-DBInd o TNE - i i i :

wherein the polypeptide contains an amino acid sequence selected from a formula

gomprising:

~asp ser val cys pro gln gly lys tyr ile his pro gln asn
asn ser ie cys cys thr lys cys his lys gly thr tyr leu

a

tyr asn asp cys pro gly pro gly gln asp thr asp cys arg

glu cys glu ser gly ser phe thr ala ser glu asn his leu

arg his cys leu ser cys ser lys cys arg lys glu met gly -

gln val glu ile ser ser c¢ys thr val asp arg asp thr val
ecys gly cys arg lys asn gln tyr arg his tyr trp ser glu
asn leu phe gln cys phe asn cys. ser len cys lew asn gly
thr val his leu ser cys gln glu lys gln asn thr val cys
thr cys his ala gly phe phe leun arg glu asn glu cys val
‘ser cys ser asn cys lys lys ser leu glu cys thr lys leu
cys leu pro gln ile glu asn '




9b or a fragment or a nodification thereof having the ability to bind to
TNF; or asp ser val cys pro gln gly ly, tyr ile his pro gln asn asn ser He
cys cys thr lys cys his lys giy thr tyf®leu tyr asn asp cys pro gly pro
gly gln asp. thr asp.cys arg glu cys glu ser gly ser phe thr ala ser glu
asn his leu arg his cys leu ser cys ser lys cys arg lys glu met gly. gln
er ser Ihr va p arg.asp thr val _cys y cys arg lys asn
g(frrfi?gﬂ@ﬂ?ﬁ ﬂf?"f]? %pﬁ%@@a%w&%m Eﬂ%ﬂg‘?ﬁsﬂrcys ser leu
cys leu asn gly thr vaI hIS | eu ser :cys gln glu lys gln asn thr val cys.
t hr his.al a gl eu arg glu asn glu cys val ser cys ser asn
cys ﬁé& | yal sgbrg e#gl ﬁegysgiyhr asps fAeL &ys Iyeu pre qaspiIsergl wabksu val
|y tRF"gI&lﬂa Iserdys gl gyt hile hrhisr  prbr agimenesor asmodiefi céliei on
ther@ws heys ndhirhelybi ldysy his bilpsl t glyTNEhr or tyreulstal 0 bis& I agpgly asp
arg eys | pso arglyaspreerglyal glnCyas ro&gg N 59 y é%s % ?{E hi lgl n asn

(7]

asn %éf‘ B8 Q%P C ﬁe”i:hr' y§[acy§e WS b tﬁys
pro gl gi Y. Qi c e thr
al a %& Sh| Ser?}_gy j ﬁeu %‘3‘/‘% Z%% C §1ar ‘;PI ys glu
met . Q@ era§ s d5 aval agyst helyal e¥xys gly
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asn gl}t, s | phecyasn evymssegl ylawr oyal hive dshu gyt ahe givalglhid ys gin.
asn lew \ser c;tysttglncyghhl qys al ghgl Weﬂ&he vatU &0 ¢h¥ aghs 9/ Miscys val

ser & Wy f‘,ﬁa gf C%?s”\?al' y§ei<equysal’. upro gin
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ere % haV| n | ¥ty ]3\8/" t*GUTNEYS or ‘ﬂg Ri% |eu ser
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leu leu gin leu leu val gly ile tyr pro ser gly val ile gly leu,- val pro
his leu gly asp arg glu lys arg asp ser 9c val cys pro. gln gly lys tyr
“ile his pro gin asn asn ser ile cys cys thr tys cys his lys gly thr tyr
leu tyr asn asp cys pro gly pro glYkgin asp thr asp cys arg gin cys glu
ser gly ser phe thr ala ser glu asn his leu arg his cys |leu ser cys ser
lys cys arg lys glu nmet gly gin val gluile ser ser cys thr val asp arg
asp thr val cys gly cys arg lys asn gln tyr arg his tyr trp ser glu asn

| edr aPfagfiertior ep*ha%dgfg%tﬁf thé eoi' ﬁgyy){g ﬁi) tym%gylgfi g'ﬁ( @%pﬁgl ;S)hlee?eze;r g

cys gin glu lys g
glu asn glu cys val ser cys ser asn cys |ys lys ser lea glu cys thr |ys

ieu cy €agarPr [ u or afrag nt qQ am)dlflcatlonthereof
-~ havi ng?%S as |I? b %ﬁglﬁ%o I1’NFgl W%y pkey s t RFOvaglnpr 8sasp leu
lea le roe1reu F’eaqfseagg; ‘Yéu |C¥Ft dvs eyt ythpr dyserlagl y val
ile g% &?“\/aPSE)r&Yﬁl sPYGu pp @y gkl | wsparthraspspercysvabhrgys pro
gln gl ﬁliyscj‘?yrglu esars glyo gen aphe ashrsesla i ker cyuCysash hrhikysle&ys his
lys gl grghrhisyrcyseuléyr san cesp serCY $ydr oc}gl yapgo lygl yggi n Iﬁép asp cys
arg gl glrcysralgl giu sé¥e 9lgersSegePh hrtgi.a € 358 5§q i s cys
aI g| e ser
@8 ta"‘ arg his

-~ lea seéy§y%£erc§sysa9gfs 1%9 h¥s i Mg gl

oCcys---4dW éﬁl f) al &n

Ctyr tr braf e z;lg sé’y I ucy§3¥1eu‘§¥sn gly
thr Vig:;hl S| a se tyd In Un Eﬁ tﬂl‘l vaencythrt hvatyscyshis al a -
gly p rgajgjﬁ u 8%n 11 sargcyglu sesnaglucysys ysvdlys ser

| ea glsl‘f'rcygyff hrsersaFrIEacfys ea leo gpm ilew gglit epsn Wl | % gligut hr gl u

asp seysgilewhpro gln ile glu asn val lIys gly thr glu asp ser

gly thr thr .

, or a fragment or a modification thereof having the ability to bind to TNF; or

lew val pro his leu gly asp arg glu lys arg asp ser val
cys pro gln gly lys tyr ile his pro gln asn asn ser ile -

cys cys thr lys cys his Iys- gly thr tyr leu tyr asn asp .

ser gly ser phe thr ala  ser glu asn his leu arg his cys
!eu ser cys ser lys cys arg lys glu met gly gln val glu
dle  ser ser cys ‘thr val asp arg asp thr val ‘cys gly cys

. arg lys asn gln tyr arg his tyr trp ser glu asn leu phe
g gln cys phe asn cys ser leu cys leu asn gly thr wval his
. leu ser cys gin .glu lys gln asn thr val cys thr cys-' his
ala gly phe phe leu arg glu asn glu cys val ser c¢ys ser
asn ¢ys Iys lys ser leu glu cys thr lys lew cys leu pro
gln ile gl asn val lys gly thr glu asp ser gly thr thr

» or a fragment or a modification thereof having the ability to bind to TNF; or

met gly Ieu ser thr val pro asp leu leu leu pro leu val
deu leu glu leu len wval gly ile tyr pro ser gly val ile
gly leu. val pro his leu gly asp arg glu lys arg asp ser-




thr or a fragnment or a nodification thereof having the ability to bind to
TNF; or net gly lea ser thr val pro asp left left feu pro leu val leu left
glu leu leu val gly He tyr pro ser gly val lie gly asp ser val cys pro gin

gly lys tyr '"ile his pro gln asn asmeser ile . cys cys thr lys cys his lys
gly thr tyr lea tyr asn asp cys pro gly pro gly gln asp thr asp cys arg
phe thr ala ser glu asn his lea arg his cys lea

glu cys glu ser gly ser,
ser cys ser lys cys arg lys glu met gly gin 'val glu He ser ser cys thr
val aspasrg ‘asp thr ------------ 9d vat cys gly cys arg lys asn gln tyr arg

his ty~adr pC¥er prgl ughsn gleu lyhe (m cys phes amocygmemhewssbﬁu asn
gly thilevalcyd s cysu thar tys giys ghiks | )1 Mgsgl @basrth}hrtﬂ.al le&y %S his
al a gl ﬁsphecﬂheﬂreu flfyg Pré agqg} g }hcya% Fllu-s els cy§, el ngdﬁys yS lys

- ser | eglgl Useiy'S gt il e’ gl aSil ment or a

nodi fi i g av |t tog t ndSPo g l'eu ser
t hr vaié%)rolasp eu (f &g pi g zi%/r bay el g‘P&tI E‘Et nvaraly jle
tyr prg ser BEP e9EE pBspgithrgl yal yeysyrgly e his
pro g H’%eraﬁﬂ eBHYys tEl]s %1’3 lhie cipa hitep | yeergl glu hrastoyrled eu tyr

~asn aﬁg §y£ BroCY¥fy o g8y gya asgr t heuasgyscyteu argsng! #lyeythe! uvaer gly

ser phbig hdewl asser aqysu ghn lpis Iygu alf hisn C¥sr 112 S&fs CHRrSety dys cys.
arg | ybisgl wlaet glygl yplg nph@! 1a@k U ddge £ 38 s;g ﬁ1t sValaPSRef! JadsP thr
val cy§erglhsgysc)ayglj,gs n ghp t¥g agguh E}P_t ser gl u asri eu phe
gl n cyﬁr@hglﬂsnﬂgysg%@ Eu cys l'eu a gPy t h|1§ul e@8er* s gin
glu lys gln asn thr*val

, or a fragment or a medification thereof having the ability to bind to TNF; or

met gly leu ser. thr val pro asp leu leu leu pro leu val
len leu glu leu le val gly ile tyr pro ser gly val ile
gly lew wval ‘pro his leu gly asp arg glu lys arg asp ser
Yal cys pro gln gly lys tyr ile his pro gln asn asn ser
ile cys cys thr lys cys his lys gly thr tyr leu tyr -asn
asp’cys pro gly pro gly gln asp thr asp cys arg glu cys
- glu ser gly ser phe thr ala ser glu asn his leu ‘arg his
cys leu ser cys ser lys cys arg lys glu met gly gln wval

..glu _ile.  ser . ser . cys . thr  wval asp -arg -asp “thr -val ~cys - gly

cys arg lys asn gin tyr arg his tyr trp ser glu asn leu
p%xe gln cys phe asn cys ser leu cys leu asn gly thr wval
h{s leua ser cys gln glu lys gln asn thr val cys thr cys
his ala gly phe phe leu carg glu asn glu cys val ser cys
ser asn cys lys lys ser leu glu cys thr lys leu cys leu
fﬁ’;} gln 1le glu- asn val lys gly thr glu asp ser gly thr

, Or a ﬁ'agment ora modlﬁcatmn thereof having the ablhty to bind to TNF; or

met gly leu ser thr val pro asp leu leu leu pro leu val
leu leu glu leu leu val gly ile tyr pro ser gly val ile
gly asp ser Yal cys pro gln gly lys tyr ile his pro gin
asn asn  ser ile . cys cys thr lys cys his lys gly thr tyr
lew tyr asn asp cys pro gly pro gly gln asp thr asp cys
arg glu cys glu ser gly ser phe thr ala ser glu asn his
len arg his cys leu ser cys ser lys cys arg lys glu met
gly gln wval glu jle ser ser cys thr wval asp arg asp thr




cys thr cys his ala gly phe phe leu arg glu asn glu eye val ser cys ser
asn eys lys lye ser leu glu cys thr lys leu cys leu pro ginlie glu asn
val lys gly thr glu asp ser gly thr thr or a fragnent or a nodification
t hereof having the ability to bind teggTNF;, or nmet gly leu ser thr val . pro

asp leu leu leu proleu val. leuleugluleuleuval gly ile tyr pro ser
gly val ' ile gly leu val pro his leu gly asp arg glu |lys arg asp ser val
cys. pro gln eg lys tyr ile his pro gln asn asn ser lie cys cys thr |lye

cys his;a thr tyr leu }yr asn asp- cys pro gilsy pro gly gln asp thr
asp cy¥& r§Y§| ElFys ey arger 4R v aser glne tim arg shis gltyr astwphi set eu arg

his cght | @gnsdeucypheerglnyscyys plieg dspe gy metr glen gicysveleu gbkenil e ser
ser cyglyt hthwalvadsphis g leaap sér vad (glﬁ g};bu dyy Sgkx I a@nl &hrs @8Dh gln tyr.

arg hieyd yther yser hed u ;ﬂ§n g@u pme AECVENRS lu' EHvs CYS | eu
asn gl‘yalt hrsmvalc Sh| Serd U5 % ‘s %{&t@gs l“'Jythr cys
hi s all% ﬁy qeﬂhepﬁalu 1R gl u sn u cys va ser a 5 cys lys
lys ser | glu’cys q gys 18 ge pro gin |Ie glu asn val lys gly

thr glu asp ser glythr thr vaI | eu Ieu pro leu val He phe phe gly leu cys
| | | ey trp lys ser
I’éga#%éﬁtdserni &g ’gﬁ%hﬁy‘r’s‘l %:htyﬁg(l? éﬂﬁgl']ﬁﬁg‘%{] gl 5 gl>/u | eu
- glu glﬁé%hr thﬁ t hr Iys ro leu ala pro _asn o ser phe ser -pro thr pro
gly WY pleg ¢ rger] e fhp WaéheP%Qar agpo lenl gm) den sprotfleupheak hr ser
- ser é?ut hteus ygla hrlepr olept y wadp glys fleo dyn ppeo alser agly pvalaridearg gin
- val algiwprmmrselt yrvadl ncgd y moa glap gbr o like typu dle this alpre!| eglnal @ ser
(2SP P&sni | &smpr gedisrile Pr @yd eys9l thrl Yiyd r Ry8! UnASP 15T @y thiS fyyS Pro glin
ser leu tyr asn asp cys pro gly pro gly gin asp thr asp cys . :
arg glu cys glu ser gly ser phe thr ala ser glu asn his
leu arg his cys. leu ser cys ser lys cys arg lys glu met
gly gln val glu ile. ser ser cys thr val asp arg asp thr
val cys gly cys arg lys asn gln tyr arg his tyr trp ser
glu asn leu phe gln cys phe asn cys ser leu cys leu asn
gly thr val his leu ser cys gln glu lys gln asn thr val
cys thr cys his ala gly phe phe leu arg glu asn glu cys
val ser cys ser asn cys lys lys ser leu glu cys thr lys

leu cys leu pro gin ile glu asn val lys gly thr gu asp .

“ger gly thr thr

, or a fragment or a modification thereof having the ability to bind to TNF; or

1_ - met gly leu ser thr val pro asp leu leu leu pro leu val
i+ ) leu leu glu leu leu val gly ile tyr pro ser gly val ile
- gly leu val' pro his. leu gly asp arg glhu lys arg asp ser
~val cys. pro gln gly lys tyr ile his pro gln asn asn ser .
e cys cys thr lys cys his lys gly thr tyr leu tyr asn
asp ¢ys pro gly pro gly gln asp thr asp cys arg glu cys
glu ser gly ser phe thr ala ser glu asn his leu arg his
- cys leu ser cys ser lys cys arg lys glu met gly gln val
- glu ile ser ser cys thr val asp arg asp thr val cys gly
~cys arg lys asn gln tyr arg his tyr trp ser glu asn leu
p!ze gln cys phe asn cys ser leu cys leu asn gly thr val
‘his leu ser cys gln glu lys gln asn thr val cys thr cys
his ala gly phe phe leuw arg glu asn glu cys val ser cys
‘ser asn cys ,lys lys ser leu glu cys thr lys leu cys leu -




|l eu asp thr asp asp pro ala thr leu tyr ala val val glu asn val pro pro
leu arg trp lys glu phe val arg arg leu gly leu ser asp his glu ile asp
arg leu glu leu gln asn gly arg cys leu arg glu ala gin tyr ser net |eu
ala thr tip arg arg arg thr pro arg aeg glu ala thr leu glu leu leu gly
arg val leu arg asp nmet asp leu leu gly cys leu glu aspile glu glu ala
leu cys gly pro ala ala leu pro pro ala pro ser leu leu arg or a fragnent
or a nodification thereof having the ability to bind, to TNF. 9f In a
second aspect, there is provided a nucleic acid, conprising a DNA as

* defi ne@rabagla ol lecorglni sasm aadeqlyencelnhi thr hghll dispessen t lglg sthrand

conpl erthnt aval t bed hde@NApeef iloed adlovédleundstie Cphdi tdlgnsléd 9w aRa or .
nmoder al@u StderNORALY leandpﬁacqm nggry p@éupexa@t dgyhavd g hli4y to  bind
to TNFgdn @sthg&d 3499eClen & PiRY! dad acyectdl. fardekeryged In
that i r tg}uD{I;@P,a ﬁflﬂ d a ove or % a(il de |ned in

t he sEcon asp Ct. Ly 1%1- GE
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lys tyalsHe pros qugp girg" glan vabn aar s cypmocytyrt hl’glhySglgNS alta s zigps gly thr
tyr" Ipto tler dea aaba Cyihrpr alg! Meﬁroam YSﬁlln é’eﬁp b aﬁé’ ‘p¥é ash 9lu cys
gl u, s BFo glléhs npthst hrtrﬁl a ﬁpr 43U

ser cys
ser artglly é 5 hral ‘igm %h cygﬁ vaI aisp
arg as cys ys arg IS er glu
asn i€ rjphé rPr(Q,ys 'r’l ig c@%P é"?eg-ag gI%thﬂngff’uhls | eu

ser cy®Ygl ugl ﬁerys
gly cys leun arg glu ala gln ser met leu ala
trp arg arg thr pro arg arg glu ala thr leu glu leu

leu gly ~arg val len arg asp met asp leu leu gly cys leu
glu asp ile glu glu ala lewu cys gly pro ala ala leu pro
pro ala pro ser leu leu arg )

, or a fragment or 2 modification thereof having the ability to bind to TNF.




thr cys his ala gly phe phe leu arg glu asn glu cys val ser cys ser asn
cys lys lys ser leu glu cys thr lys lé% cys leu pro gin He glu asn or a
fragnent or a nodification thereof having the ability to bind to TNF;, or
nmet- gly ten ser _ thr val pro asp leu leu leu pro leu val leu leu glu leu
leu val gly He tyr pro ser gly val He, gly leu_val pro his |leu gly asp.ar
glu | ysitarg 5§§Bn‘§e?5pe\%lf EYErHris Qﬁva‘F‘iﬂlaysf‘”Ffl?lT—baPGrﬁds SPB‘pﬁfﬁgﬁ 3’5% as‘gr
He CysS 4#Srklr dbyseC¥s MHotipbysig Yat Beqligricd ewhitahr hyﬂiiﬁas?icy$tnre gityapdo
er phe r

gly gin asp thr' asp cys ar in cys .glu ser S I er, gl
asn hi SIBFeREREFTE teyshe eaN‘ge?ejg%//’ée%e?b‘?Vs ‘i:rng%angonﬁligla?% Prgt aﬁ%y aéllgl‘/lgr
val  glibddeaser s3ehng¥scy,hrandl espliakgg Aaspoljfepratie cyisvighy 8he epsliry t9s
asn gin tyr arg his tyr trp'ser glu asn leu phe gin cys phe asn cys ser
leu cyPIBLAsA Gty thr val his leu ser cys gin glu lys gin asn thr val
cys thr cys his ala gly phe phe leu arg glu asn glu cys val ser cys ser
asn cys_Lys |lys ser leu glu cys thr | Leu ¢ | ea r .0 Jle.gl uy . ask
val |ystyld 1i’ﬁ‘rrdgI‘E‘lﬁpgigb’ sEIIG v 5t ﬁf°v¥%?dvaélv ceuorl’eﬁhggﬁ%: e%é\?a ll%e%lplﬁg gﬁe
gly | elcaapsiheu thkewngerasl elefliaad phboirk e ogl ytheemurdeit yrcad gdegingd nimr ghe
trpiys ser lys leu tyr ser ile val cys gly lys ser thr pro glu lys glu

gly gl PFEFYGRRPYTY thr thr thr lys pro leu ala pro asn pro ser phe ser
pro thr pro gly phe thr pro thr leu gly phe ser pro val pros ser ser thr
phe thr ser_ser ser thr_tyr thy_pro. gl y sn phe ala .al@&ipEiR
arg arg glu Val® &%ﬁrﬁ}rloastﬁ%tfyF{l%?‘gr\ b%ﬁrﬁ%geggpg ‘gér%”%e leu al a thr ala leu
al a sera asip proaHeaqired casnid prididheengodies ys podypghuides fragénpgathe MBEL YWY BPo

gin. Serbinldeq:oas’PNg‘,hrwﬁ‘ésxpei%Sptl'per Opc?iﬁaetpryidlee%otn\%i@é aa}{alam-\i?xl) Al d seqguence

selected from a formula comprising:

asp ser val c¢ys pro gln gly lys tyr ile his pro gln asn
asn ser ile c¢ys cys thr lys cys his lys gly -thr tyr leu
tyr asn asp cys pro gly pro gly gln asp thr asp <cys arg
glu eys glu ser gly ser phe thr ala ser glu asn his leu
arg his cys leu ser cys ser lys cys arg lys glu met gly
gin val glu ile ser ser cys thr val asp arg asp thr wval
cys gly cys arg lys asn gln tyr arg his tyr trp ser glu

SR Y T [o) ) phegln cys- phe asn - Cys - -Ser-- Jeu -CYS- ~Jew- - asn.-- gly i e

thr val his leu ser cys gln glu lys gln asn thr val cys
thr cys his ala gly phe phe leu arg glu asn glu cys val
ser cys. ser asn cys lys lys ser len glu cys thr lys leu

cys lea pro gin ile glu asn
, ora fragment or a modification thereof having the ability to bind to TNF; or

" met gly leu ser thr val pro asp leu leu leu pro leu val
Jeu len glu leu “leu wval gly ile &yr pro ser gly val ile
gly len val pro his leu gly asp arg glu lys arg asp ser

. val c¢cys pro gln gly lys tyr ile his pro gln asn asn ser

"ile cys cys .thr lys cys his lys gly thr tyr lea tyr asn
asp cys pro gly pro gly gln asp thr asp cys arg gli cys
glu ser gly ser phe thr ala ser glu asn his leu arg his

" cys len ser cys ser lys cys arg lys glu met gly gin val

glu ile ser ser cys thr wval asp arg asp thr val cys gly
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asn val pro pro leu arg trp lys glu phe val arg arg leu gly leu ser asp.

-his gluile asp arg leu glu leu gin asn gly arg cys leu arg glu ala gin

tyr ser met leu ala thr trp arg arg as8g thr pro arg arg glu ala thr leu
gluleu ieu. gly arg val leu arg asp net asp leu leu gly cys leu glu asp
He glu glu ala leu cys gly pro ala ala leu pro pro ala pro ser leu leu arg

or a fragment or a nodification thereof having the ability to blndto , TNF
wherein said veitor is ch racterlzed |nthat it is replicable in E. col I .
In a fi%h 89pects ¥ e8 dv5vi 8E8 &5 eclambi Bt ge8st ghel 1asncoletai ning a

DNA or Rheugiei 678 ci phenasuli Rysa #7 ypept ieks hleni ngascheglyabithit yvalo bind to
TNF, whdseileut heepol gysepglde glunt byisns glm  anminnotlaci dralsegpendhrsetect ed from

a formhia calapr ghy ngph@spheerewal agys glu prayngi Qhﬂl YykYSval' sk héys pro gin

~asn a%@ris%sd—lecyg:{s lyys [y}gr Isg§ Cpey hi 1sul SgI éylrlelueu g?/r Te@SN- ﬁsp
Ccys pr YelR' y g ser Ygser phe
thr al rg lalg?%n% ?ﬁop largaﬁ'E r cy é‘ )9 h%rg lys
gl u nel Iy g gpll' EE_% é Y hr val
cys gl 5rgel‘ﬂ/s snplb‘in : s@F’gglfa’l'thlbsnaIB'eu phe On
cys phi gysSeler lyeu leys i aﬁf%ﬁ gl? t"ﬁl \ﬁ’d’ls hgly | dysseserysdhen gin |ys

on asnPt"hr ghal bygs glwr glEysgl’us laka ghy ghe phe | tor arthrgi lysasmprgi n cys
val skeu cpda seproasasny proyssérys per detU Pro C)thrt hpré Y gly euphey tht-eu pro On
Oferha\thﬂg phé qhrlity to

ar S val cys

s%% c?sl J“%:lyggcgsﬂ?ﬁ %?f\{s cys h?/s
Sn gsp 16°"pro
thr " ata lew ala ser asp pro 11e pro

pro leu gln lys trp glu asp ser ala his lys pro gln ser

leu asp thr asp asp pro ala thr leu tyr ala val val glu

asn val pro pro leu arg trp lys glu phe val arg arg leu

gly lewu ser asp his glu ile asp arg leu glu leu gln asn

gly arg cys leu arg glu ala gln tyr ser met leu ala thr

trp arg arg arg thr pro arg arg glu ala thr leu glu leu

leu. gly arg val leu arg asp met asp leu leu gly cys leu

glu asp ile glu glu ala leu cys gly pro ala .ala leuw pro

pro ala pro ser leu leu arg - ‘
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,or 5 fragment o 3 modification thereof hav1ng the ablllty to blndto e

INF wherein said vector is characterized in that it is replicable in
E.coli.
In a fifth aspect, there is provided a recombinant host cell
containing a DNA or a nucleic acid encoding a polypeptide having the
ability to bind to TNF, wherein the polypeptide contains an amino acid

sequence selected from a formula comprising:

asp ser val cys-pro gln gly lys tyr ile his pro gln asn
asn ser ile cys cys thr lys cys his lys gly thr tyr leu
. tyr asn asp cys pro gly pro gly gln asp thr asp cys aug
glu cys glu ser gly ser pbe thr ala ser glu asn his leu
arg his cys leu ser "cys ser lys cys arg lys glu met gly
gln val glu ile ser ser cys thr val asp arg asp thr wal
cys gly cys arg lys. asn gln iyr arg his tyr trp ser glu




cys pro gly pro gly On asp thr asp cys arg gin cys On ser gly ser phe thr
ala ser glu asn his leu arg his cys leu ser cys ser lys cys arg lys glu
met gly On val. On ile ser ser cys thr val asp arg asp thr val cys gly cys
arg lys asn On tyr arg his tyr trp seP glu asn leu phe On cys phe asn cys
ser leu cys leu asn gly thr vat his Bu ser cys On gin lys On asn thr val
cys thr cys his ala gly phe phe leu arg gin asn Qu cys val ser cys ser

asn cys lys lys ser leu Qu cys thr lys leu cys leu pro ginile On asn or a
fragnent or a nodification thereof having the ability to bind to TNF;, or

asp S elsry e Y I Ogltl N Y pHS ik 'J:)% BbS MEQ stasmeua%g@e 1yl e cys
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ile s@terseFY%y§thra%l ‘%X§p c§ arl@fg y¥%sn on tyr
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cys ser asn cys lys Iys ser leu gin cys thr lys leu cys leu 90 pro

C St ffppHafEt agho %&ﬁcagﬁ ROl RE AP o RAEE THRYPED 1o Tou val

| eu
hi s
pro
asp
~_phe
“lys
gly
phe
~gin
- val .
gl n

leu glu_leu leu val gly |Ie tyr pro ser gly val -ile gly leu val pro,
| emed \Bl¥s pleay gSgTuq s ¥ty #Ip sasp len dow pley gpwoglleu yyalyr He his
gl levasdeusnghker lewe leys vgk @y |i)s cymr hipgol ysergl gly hrvalyrilleeu tyr asn
cyglypr degl yvglr oprgl yhisgl levasgly hrasgspaggy s g@ﬁg lyku eyg 4Hpt ser gly ser
t hvalal @&ygserpfl Ughsn diys Iydu 3yl his ﬁiss b C&gnsedsnlygezcys arg
glﬂemetcyg:y Intlsﬁal lyQ' § Sl? Iﬁﬁrv%rasp @lr fr val cys
CYS, ar o2S r U asn e in cys
asééﬁ)cyggse?/ Ellcsgsrh eu éﬁ q’ Ec Igu I y>s/

% hECYal lé’ys S¢Thr asﬁ’Fy Bﬁ% I glq}'gas Iu cys
sé?fs G c§§1‘ VS| yé‘l\?%erarge v§l uslys mﬁfﬁ I eu pro
i Iéugl Ueasrseval sérys cyby thir  yall @sp samg ghypt Hhr cys gy

cys arg lys asn gln tyr arg his tyr trp ser glu asn leu -
phe gin cys phe asn cys ser leu cys leu asn gly thr wval
his leu ser cys gln glu lys gin asn thr val cys thr cys

sSer

. his ala gly phe phe leu arg glu asn glu cys wval ser cys

ser asn cys lys lys ser leu glu cys thr lys leu c¢ys leu
pro gln ile glu asn val lys gly thr glu asp ser gly thr
thr '

| - s0ra fragment or a modification thereof having the ability to bind to TNF; or

..... met gly . Ieu g thl‘ val e pm . asp Ieu e leuleu pro . leu Val SRS 3

~leu leu glu leu leu val gly ile tyr pro ser gly wval ile
gly asp ser val cys pro gln gly lys tyr ile his pro gln
asn asn ser ile cys cys thr lys cys his lys gly thr tyr
leu tyr asn asp cys pro gly pro gly gln asp thr asp cys
arg glu cys glu ser gly ser phe thr ala ser glu asn his
"len arg his cys. leu ser cys ser lys cys arg lys. glu met
gly gln val glu ile ser ser cys thr val asp arg asp thr
val cys gly cys arg lys asn gln tyr arg his tyr trp " ser
glu asn leu phe gln cys phe asn cys ser leu cys leu asn
gly: thr val his leu ser cys gln glu lys gln asn thr val
cys thr c¢ys his ala gly phe phe leu arg glu asn glu cys

~val ser cys ser asn cys lys lys ser leu glu cys thr lys

"Jeu cys leu pro gln ile glu asn

-y or a fragment or a modification thereof having the ability to bind to TNF; or

- met gly leu ser thr val pro asp len: leu lew pro leu val




thr or a fragnment or a: nodification thereof having the ability to bind to
TNF; or net gly leu ser thr val pro asp leu leu leu pro leu val leu leu
-gluleuleuval gly ile, tyr pro ser gly val He gly asp ser val cys pro
gln gly lys tyr He his pro gln asn assn ser ile cys cys thr lys cys his lys
gly thr tyr leu tyr asn asp cys pro gly pro gly gin asp thr asp cys arg
glu cys glu ser gly ser phe thr ala ser glu asn his leu arg his cys- leu
ser cys ser lys cys arg lys glu net gly gin val glu ile ser set cys thr
val asp arg asp thr val cys gly cys arg lys asn gln tyr arg his tyr trp
ser guéuasmul eghph@eunlﬁus ama %flj? Cﬂé s Ieptocy§exl eyl@Asnyalgl Yid hr val

his |le er s&]nvg C¥5 o al.a gly phe
phe | eis g:jiyu asp; 1% vaI er n c¥s lys | %Isergﬁlleu glu
cys thi etr cy 5&( u %ﬁt atyr

modi i 181 dﬁrt h%‘T’IéoPSHa ﬁg P 53b nt oaqiNF br ¥R @Y leu ser

t hr vaﬂ%rcﬁlﬁspcﬂseug Wy SeBu o et i bhl' ala| eseryi gleeasreubigt gly ile
tyr prlewerangl yhisat cys e legl ysarspeger sent Iyss mys gharg gllys | yslut ymeéti e hi s
pro gl gly aginasvalseglu | dlecyssays sehr dygs dyxs fvas | ¥sp glaygt hasg yithr | eu tyr

‘asn aspalyeyd’ oglgl ycﬁf@a&gy sn %%ﬁ tdlh agh C¥yg ahik Oltyr CYigpal HesSer gly
ser ph l{hr‘,mﬂl aleﬁet B u u&hg %§ I lﬁ cylguserasﬁys cys

. arg Iy yg g) eéjﬁr anpthr
val yé i ys argh ys snqugn eu phe

- gln cy® s;g)hh’é\srf’és %e yat“r HFEI Scys gin
glu Iy‘éa]g ﬁe’ésrPYtShrSQFat aséy§yi5hr B@ys Ws s6ra e Sgl u asn

‘ glu cyleu veys sdeucyproseglmsrileysglys asps wdr ﬂx—m gg’lm cylsr t iﬂlUI ysSP
ser gly thr thr

,ora ﬁ_'agment or a modification thereof having the ability to bind to TNF; or

met gly leu ser thr wval pro asp leu leu len pro leu val
lew len glu leu leu val gly ile tyr pro ser gly wval ile
gly lew val pro his leu gly asp arg glu lys arg asp ser
val cys pro gln gly lys tyr ile his pro gln asn asn ser
_ ile cys cys thr lys ecys his lys gly thr tyr leu tyr asn. :
..... e AP CYS...pro...gly.. . pro..gly. . gln . _.asp. thr. asp..cys .arg. .ghi. .¢cys.. ... ...
: glu ser gly ser phe thr ala ser glu asn his leu arg his
cys leu ser cys ser lys cys arg lys glu met gly gln val
glu ile ser ser cys thr val asp arg asp thr val cys gly
cys arg lys asn gln tyr arg his tyr tip ser glu asn leu
: - phe gln cys phe asn c¢ys ser leu cys len asn gly thr val
g his leu ser cys gln glu lys gin asn thr val cys thr cys
his ala gly phe phe leu arg glu asn glu cys val ser cys
- ser asn cys lys lys ser leu glu cys thr lys leu cys leu
pro gln ile glu asn val lys gly thr glu asp ser gly thr
-thr val len leu pro leu val ile phe phe gly " leu cys leu
~len ser len leu phe ile gly leu met tyr arg tyr gln arg
trp lys ser lys leu tyr ser ile val cys gly lys- ser thr
pro glu lys glu gly glu leu glu gly thr thr thr lys pro
lew ala pro asn -pro ser phe ser pro thr pro gly phe thr
pro thr leu gly phe ser pro val pro ser ser thr phe thr
ser. ser ser thr tyr thr pro gly asp cys pro asn phe ala
ala pro arg arg glu val ala pro pro tyr gln gly ala asp
pro ile leu ala thr ala leu ala ser asp pro ile opro asn




leu cys leu proglnile glu asn vat lys gly thr glu asp ser gly thr thr or
a fragnent or a nodification thereof having the ability to bind to!TNF;, or
met gly leu ser thr vat pro asp leu leu leu pro leu vat leu leu glu leu
leu vat gly ile tyr pro ser gly vat ilg gly leu vat pro his leu gly asp
arg glu lys arg asp ser vat cys pro gln giy lys tyr ite his pro gin asn
asn ser lie cys cys thr lys cys his lys gly thr tyr leu tyr asn asp cys
pro gly pro gly gln-asp thr asp cys arg glu cys glu ser gly ser phe thr
ala sera glu asn his leu arg his cys leu ser cys ser lys cys arg lys glu
met  glptogi Ibwatglngllysl | grper lﬁeragys depr NBi Qﬁ‘.p qyd appot 11vagelc:ys gly
cys angy! yas S'i;hrg' .-]fy ald" th%p S aaaa '%u 3 Oply cys phe
asn Cys iﬂ,@ eulgg gﬁ_ %rp u ser c S gl nﬁg ys gin
asn thr vagu A cys vat
ser cy%sﬂy e Iu s ?‘hr Iéﬁ“ pro gin
iIe asW&aWﬁysleﬁl ya¥$ir Pu a!?p ﬂﬂ oW t REr tlnﬁtvlﬁul a| ethpro | eu
vat i Ita)ph%l‘g)h@rgl yarg | thr cyprol earg | eugseglu eald ehyhelau e glyl yldweu net tyr
arg tjeugiglyar grgt ryall ylewserangysaspu hett aq lde et cgby gleys! ykewer thr
pro ggllul yasgd| edl yglal ugheu ghu Bw tc]gé tély t Prol ¥Babr gla | Qpual prero asn
pro %&ophﬁasebr&r%el-hrlfﬂfol%y Q_{:@ t pro hr leu gly phe ser pro vat

pro ser ser thr phe thr, ser ser Ser thr tyr thr pro gly asp cys pro asn
phe ala ala. pro arg arg glu vat ala pro pro tyr gln gly ala asp proile

| &“afﬂ-égxh'%ﬁt ora. :P%&xfﬁiﬁw’if{h&%l?f H‘r&{?mlé ﬁleoélﬁh@? o Bfhd 05 TNPUwﬂJhﬂtﬂa?’ s trp glu

'asp ser-ala his Tys pro gln ser ea-asp thr -asp asp pro ala t eu tyr
ﬁ&@ly@thaait igiodt th8 TNRinRIMItY PrdiBth RAPidy the fBoWiHg MBSl arg arg leu

(a) it inhibits the binding of TNF to its receptors and the cytotoxic effect of
TNF;

'(b) itisa urme—denved glycopretein which is the madjor protein, associated
 with other urine-derived protems in a preparatlon prepared accordmg to the following, |
.‘ procedure: raw urine preparations are dialyzed, the dialyzed concentrate subjected to

donsecutive ion exchange purification in Carboxymethyl Séphardse, Mono S HR 5/5
FPLC and Mono QHR 5/6 FPLC columns to obtain partially purified active fractions
and the partially purified actiyé fractions applied to reversed phase high pressure

- liquid chromatography to form the preparation;

' '_(c)' it has a molecular weight of 26-28 kDa; and
| (d) it has the following N-terminal amino acid sequénce:

Asp-Ser-Val-Cys-Pro-Gin-Gly-Lys-Tyr-Ile-His-Pro-Gln-X-Asn-Ser,




gly leu ser asp his glu lle asp arg leu glu leu gln asn gly arg cys leu
arg glu ala gln tyr ser net leu ala thr trp arg arg arg thr pro arg arg
glu ala thr leu gluleu leu gly arg val leu arg asp net asp leu leu gly
cys lea glu aspile glu glu ala leu gys gly pro ala ala leu pro pro ala
pro ser leu leu arg or a fragnent or a nodification thereof having the
ability to bind to TNF, with the proviso that it is not the TNF inhibitor
proetein having the followng features: (a) it inhibits the binding of TNF
to i t@hegekkpthn amine acidolmpsiioxXcisatgtdmown. TNF; (b) it is a .
urine-derived glycoprotein which is the major protein, associated with

ot her wurine-deri roteins, in_a preparatio repared_accory di 1ot

fol | ow ng. elnprfrl)c\éE grtg: ¥ \?vcﬁfi r?gleﬁreeplasfa?f%‘ﬁls&éfeadipgﬁ%%%t,l %eg%l’larf%/zgge
concenrtridtibysubj ki d o FNFeonsacttiard zedniexcihanghepwoil fpeptiden iisn encoded
Car bo t har.oge 0..9 HR 5/ 5 FPLC an bno. .Q.HR_5 PLC_col umms
Co obtd i pheRapT SEE8 T eplBhRel i, Yetueth cuf 0 ORISR, PPk LR e
act i veopaenéorsrvappt | Btk t 04 edefised pitase hirglerpreessiiit éond i qfii dow and/or
chromgt adr.apby,¢Q ferm,the preparation; (c) it has a nolecul ar wei ght of
26-2g§k%h; an ngitg%és the followng N -termnal am no acid sequence:
Asp- Ser-Val -Cys-Pro A n-Ady-Lys-Tyr-Re-H s-Pro-d n-X Asn-Ser, 9r wherein
the am no agi d,0L; PASI QBp&:t S M- KAWL Ny LU RLBSPEASy ddIBLEsh S
provi ded a poJ?pept[de hav?ng the  abili §Oto %%ﬁh topgﬁﬁ, c ara?te??z%&iin
t hat Phéypepiisepiedéned alwyeded by a nucleic acid conprising a sequence

~whi ch o s ' . | Voo A, def i . 5
inder Tt AgrHiBREubkth@s 0k PRt ERAR AR U Rkl d bl bR RMIE IR T
t her el gyh@_ okt BRnSAHY k5h . %gﬂgi fj ey g4 or

assaYPﬁgﬁgﬂ staﬁgggvﬁﬁgﬂﬁﬁgﬁﬁﬁﬁﬂﬁeracFﬁ%ﬁgﬁn cg@%? p nggg?rﬁgﬁgﬁg/or 1 th

TNF- aor @yfd detbbting INIEFQY ah@or T€FLg.i npact on the biol ogical activity of

TNF-a and/ or TNF-p

In a twelfth aspect, there is provided a composition -comprising a

host cell defined above for
_assaying substances for their interaction with the TNF receptor and/or their impact on

the biological activity of TNF-a and/or TNF-p. :

In a thirteenth aspect, there is provided the use of a polypeptide

as defined above for preparing a

medicament for prOphylatic or thérapeutic treatmeént of the human body in case of

indications involving a detrimental effect of TNF-« and/or TNF:.




or (b) for detecting TNF-a and/or TNF p. In a twelfth aspect, there is
provi ded a conposition-conprising a 2Rost cell defined above for assaying
substances for their interaction with the TNF receptor and/or their inpact.
on the biological activity of TNF-a and/or TNF p. In a thirteenth aspect,
there is provj h e p pt i efhned,above ey meneparéng
a Medi carrgjgﬂ af%‘r%q%trtggﬁﬁa?%ecgf ?hé?gp%a%?ﬁ:m??ggt.%n?ggf the human body in
case wfdingnfbrat icdypepvides inayiagdehe iakdAtay & fRdad of TNF-a and/or TNF-p.
- 9s I.n a fourt.eenth - ' | . i nmol ecul e
- codi mﬁPﬁo%gf%%ogmg%%c\ﬁlﬁgﬁtﬁlﬁgwﬁﬁg‘_ﬁ]tglg&&fin @{Ogho%ér?ggr osi s-factor
- ( INFyemyihgiteinettseiylatedbynapinethionytated aminooicid sequémk! owi ng N- terminal 'y
nmet hi onyl ated or non-net hi onyl ated am no aci d sequence: asp ser vai cys pro
gingly lys tyr ile his pro gln asn asn ser ile cys cys thr lys cys his
lys'gly the, t}(é,.'%@ ASRASHIRYS gBf O 96V BEO Qley Ohil agRothpin asp c y s
arg glu cys: glu s%&gl ese(,'y:phe hr gl @ 58" cﬁ?“hﬁn B,ks lg?ﬂ" afg his cys
|l eu ser cy&se nIy cys _ar I 590| memgl g vagpl giru. ile ser
ser cys tHfF v aigar %3s [?hrcyéalpcs Yyks%ylﬁa I
s | Slla 9! Ber LT arg
his tyr tﬁpse?ysgl F&snBfeu Ghe %Vn &Fs e n %‘/’g ser. |l eu. cys Jeu asn
gly thr vl hjassn ediserleucyargy g (¥ s !g8n §&n &F VI cjgsth cys his
ala gly pte plye | &lp argeyl 8hasrelgi nvels gt 8er &% ¥ &F V& 1ys Iys
ser |eu gival cyaspt hiarg ysaspeutheys vabu cpt o &lyn #8 glag ashs | #58 B eenth
aspect, tiygre arg phisvi dgd atrpi scleat egliDNAsnol ksul @hecoglibng 8r phe
pol ypept i den hagyisng séhe lebi | eysy tlem bi ash ! )glyror thnecrvabi shisactlor (FaGF) ,
wherein sgjd pahyP@Ri i d9s COghi Stagn Of thrhe vabl | o nghiani g adiidl  alequence: ,

gly phe phe leu arg glu asn gln cys val ser cys se

asn cys lys lys ser len glu cys thr lys lenm cys leu

pro gln ile glu asn

In a fifteenth aspect, there is provided an isolated DNA molecule

coding for a polypeptide having the ability to bind e

o “wmor necrosis factor (TNF), wherein said polypeptide consists of the following -amino acid

- sequence:.

a C-terminally shortened sequence of
asp - ser val cys pro ghn gy lys tyr
asn asn ser ile cys cys thr lys cys his Iys gly
tyr len tyr asn asp cys pro gly po gy gin asp
cys
arg

ile his pro gln

i thr

thr

asp cys arg glu gl ser gly phe thr ala ser
: cys

thr

gln

8 8

glu asn his leu his cys Ieu cys ser lys

arg lys glu met gly gln wval glu ile ser ser oys
val asp arg asp thr wval cys gly cys ag Iys asn
tyr  arg his tyr fp ser glu asn lem phe gin coys phe
asn " set Jew cys len asn gly thr wval his leu ser
cys gln gln lys gln asn. thrr val cys thr cys his ala
-gly . phe phe leu arg glo asn glu c¢ys val ser oys ser
asn cys lys lys ser Jen glu cys thr lys leu cys len

pro gln ile glu asmg

wherein said amino acid sequence may be N-terminally methionylated or non-
methionylated. :




a CGtermnally shortened sequence of asp ser val cys pro gln gly lys tyr
ile his pro gin asn asir ser ile CY$i. CYS thr lys cys his lys gly thr tyr
|l eu tyr asn asp cys pro gly pro Fly gin asp thr asp cys arg O cys glu ser
gly ser phe thr ala ser On asu his |leu arg his cys |eu-ser cys ser—tys cys
arg lys glu net gly On val On ile ser set cys thr val asp arg asp thr val
cys gly cys Bmgalglsctae@mtgl ASPest, dbgrhi 65, PYYYided eechPt a8PT'eughé Jrh
cys phe,, é%d%ygsnggflﬁaﬁ § Stﬂé”kdﬁ%@egﬁﬂht ev’l his leu ser cys gin. glu
lys gln A Thr cys thr cys his ala gf . phe phe leu arg glu asn glu
cys val ser cys set asn cys lys lys ser leu glu cys thr lys Lou cys leu
pro ginile %LU @&en%%ﬁ%hna§$é& amiLRPe 8¢k dp SEFANRC Q. MRY cRBiMhtEeriistaldeyl
nmet hi onyl ated or non- nethion ted. 9t In a sixteenth aspect, there is
provi dedOIa:évl@GPGracmﬁﬂbémﬁ@taDwoééﬁﬁk%c‘é’%lééWned in the fourteenth
aspect. &ﬁﬁ@% %ﬂ%&i e%avﬁ@%e abilitp (@ birked t@mbﬁﬁ@éfbmmﬁtitoxh@ﬂ‘ﬁ);el |
rec

cont ai ni® ng a mol ectil e conprising a DNA coding, fo
pol ypepwheeciin amdngolwp@tabl tansisty of the follewingrdH-emainelly methipayl 0‘{ FRBOn-

wher ei n i.d gol ypepti de,consi sts of the followng N -termnally
met hi onmeai@‘@ﬁt?x (o8 O?@‘ii 9 ated am no acid sequence: asp ser val cys

pro gln gly Lys tyr ile his pro gln asn asn ser ile cys cys thr Iys Cys
his lys gly thr t rl eut r asn asp cys I n as
t hr gspgcg;samg sgtﬁ ¥ils qive SEI?‘I) glg}ﬂsngBheﬁlf? hrPYzi Eeer g‘@l u%é gﬁ's I gu
arg his cys hmu sen cys sdle | yeyscyysar thr] ydyg)| ucﬁet ile
ser ser cys tor leat Bsp asy asyp-t loys. vplo C)éyglyl‘ccygjar ys aéBn
. asp cys arg glu cys ghn ser gly phe thr

glu asn his leu arg his cys leu cys ser lys cys

arg lys glu met gly gln val glu ser ser cys fthr

‘val asp arg ‘asp thr- wval .cys gly arg lys asn gin

tyr arg- his tyr tp  ser glu “asn pbe gln cys phe

asn. cys ser leu ocys lew asn gly 'val his lew ser

cys gln glu lys gln -asn the thr cys his ‘ala

gly phe- phe len arg gln asn gl val ser cys ser

asn cys lys lys ser len glu cys lys leu cys leu

pro. gln ile glu asn

FESEESFES

containing a recombinant DNA molecule comprising

a DNA coding for a polypepude having the ablhty to bind to tumor necrosis factor (TNF),
‘wherein said polypeptide consists of the following amino acid sequence:

a C-terminally shortened sequence of

asp ser val cys pro gln gly lys tyr ile his pro gin
asn asn ser ile cys oys thr lys cys his Iys gy thr
tyr lew tyr asn asp cys pro gly pro gy gln asp fthr
asp cys arg ghi cys glu ser gly ser . phe thr ala ser
gl asn his  leu arg his cys ser cys ser lys cys
carg lys glu met gly  gin val _glu ile ser ser c¢ys thr
val asp arg asp thr val cys gly cys ag lys asn gl
tyr arg his tyr- ttp ser glu asn leu phe gln cys phe
asn cys ser leu cys leu asn gly - thr wval his len ser
cys gln glu lys gln asn thr val cys thr cys his ala
gly phe phe leu arg glu asn glu cys wval ser cys ser
asn cys lys Iys ser leu glu cys thr lys lIem cys leu
pro gln ile glu asn;

wherein said amino acid sequence may be N-terminally methionylated or non-
methionylated. -

In an e1ghteenth aspect' there i prov;,ded B e




tyr arg - his tyr trp ser glu asn | eu phe gin cys phe asn cys ser lou cys
leu asn gly thr val his leu ser cys,0in glu tys gin asn thr val cys thr

cys his ala giy phe phe leu atg glu asn glu cys val ser cys, ser agnmgysﬂmmmg

lys lys ser Leu_glu.cys tht Lys lea cys leu ro. n H glu an ii__In an
] ght bent b alfert. MRl BEBot Ged e redSnBEREHI Tty (EerES CBRE PRI B
reconbi namecOMNA molte Gulse aaIr iceonngimi N codi yigefrtate ahpol ygp epiiF denhiwvi tag-y
the abiLity, t ind to.tunmor necrosj.s factor (TNF) wherein.sai d

ol ypeptE i Gn P S o BRERTN G R ae bty ool B8R E A har i)
short ened Seffuentalofveaspnder waltabys pandiniglsy doysxpyess| ehdi BNmgierule
asn asn J | h C hj ly thr tyr leu tyr asn asp
cys procgf%?ﬁ%%§ §¥§r6¥§1%35r%%§33§%6 E§%$%$ﬁgg_fi cys glu ser gly ser phe
thr ala ser glu asn his leu arg his cys leu ser cys ser lys cys arg lys
On net gly g&ﬁ‘ é/agwngtliet'ﬁ §§5%&‘?rtﬁ¥§?t{‘£ sprVo%JidgapaaEe[gcom EQE l\{g‘ét Cé’e%hlglag
cys arg lys asn gin tyr ar s tyr frp ser glu asn Teu pﬁe gl n"cys phe
asn cysdskimedegbeys. | shersim d¢he rheonisinanits DNaumgbeculey sogbnigs 4 ysragiager

asn thrpyat Mgt hh GYShl $:8hace 9! P NE PhEd §1L ALY ?{géy@%@:ig:{eu KNS n¥lehe

i
ser cys ser. asn cys lys lys ser ﬁgeu gin cys thr tys ten pro-gin
il e gl wrkisidtywier &dinds N, apPabaicied ysddosndetaayhbeDNRt mphdéqudld ycoding for

met hi onylated yREp PRl HERLRLORYd akedi e PUco IH1 AN ¢BI BgF eeNth aspect, there is

“provided a process for preparing a reconbinant host cell containing a
pol ypeptide having TNF inhibitory activity conprising producing the
polypeptide;hp & I eGUA AL shOSig S,  there is provided a recombinant
polypeptide which is nonglycosylated or is glycosylated by a
.CHO cell and has the ability to bind to tumor necrosis (TNF), wherein said polypeptide
. consists of the following N-terminally methionylated or non-methionylated amino acid

sequence:

asp ser val cys pro gin gly lys tyr ile his pro gln  asn
asn ser ile cys cys the lys coys his lys gy thr or feu
tyr asn asp cys pro gly pro gly gln asp thr asp cys g
glu cys glu ser gly ser phe thr ala ser glu asn his  leu
arg his coys Jeu ser oys ser lys cys arg lys glu met gly
gln val glu ile ser ser cys thr val asp arg asp thr val.
oys gly coys arg lys asn gn tyr .ag his tr tp se gl
asn leu phe gln cys phe asn cys ser -leu .cys leu asn gly
‘thr val his leu ser cys gln glw lIys gln asn thr val cys
thr cys his ala gly phe phe ‘leu arg glu asn glu cys val
ser cys ser asn cys lys lys ser leu glu cys thr lys ‘Ten
cys leu pro gln ile glu asn :

recombinant

In a twenty-second aspect, there is provided a

polypeptide which is nonglycosylated or is glycosylated by a

CHO cell and has the ability to bind to tamor necrosis factor (TNF), wherein said
polypeptide consists of the following amino acid sequence:




as defined above, under suitable conditions to express the DNA nol ecul e
contained therein to produce the polypeptide. In a twentieth aspect,.there
is provided a reconbi nant host cell as defined above, wherein the

reconmbi nant DNA nol ecul e conprises a pronoter DNA, other than the pronoter
DNA for the native polypeptide having the ability to bind TNF, operatively

| i nked to I ' for the polypeptide having the ability
to bind?% % %}—%}_‘% 8%?‘%6 aspect, there is provided a reconbi nant
~ pol ypeptasple i ch;als a_@wglpy@osgmat%dyorlyrss glhycoilyl atlds byra Q@0 cebin and
has t he I dry G b| §unmg n osbﬁ; ('mJF) 1yghergyn dai d gyol yplept i de

consi st inyf gslae

' I 0(‘%”9 ajped tBF nagp MeGRI onygat ed

an no a el Asp ig‘ gl ly ﬁyragde kS Pe@ gln

, asn ser . CY, th ys cys Y¥s %a% ]ﬁ %SI tyﬁle@sn sp cys)-
- pro eg a%% cy arg g|n gin se ethr'

er
: ala ser ﬁg c ser ?erﬁ S qOn et
gly glﬁi’%/al Iu°¥-Te SHE s VAt h spa%gslﬁ Uoys
arg | ysassnlgin phe .glargom s pher P%S'éts g deH | &¥Sp h s le asn
cys sertbr | el cybisl edewsnsgt y eyshr glint gins iy sglp cy‘§ng| gI uv Ys n asn
thr valtheys cyshrhisys dhas glya gihe pphepHleu- | ag arglugl @sasnght u ops vl ser
cys serseatsncyys baes lagh seys | dys ol Lyscysserhr ldwy's glan ofys fheu dys gl leuile
glu Neys! Niéu t y-gicofld aspgct asd;here is provided a reconbi nant

pol ypept [ de whi ch-i s nongl ycosyl ated or is glycosylated by a CHO cell and

Bif t“‘**gﬁqucons 8o s bt ihad BRI sRbhlolplated SPRYE 1 591 ©

shortened sequence of asp ser vaI cys pro .gln gly lys tyr |Ie

hIS pro gln asn
a twenty-third aspect, there 1is provided a pharmaceutical

compesition  comprising a polypeptide as defined above and a

pharmaceutically acceptable carrier.

In a twenty-fourth aspect, there 1is provided the use of a

recombinant polypeptide which is nonglycosylated or has a CHO cell-

derived glycosylation pattern and has the ability to bind to TNF, wherein

said polypeptide consists of the following N-terminally methionylated or

non-methiconylated amino acid sequence:

asp ser val cys pro gln gy lys ¢&r ile his pro gln asn
asn ser ile cys cys thr lys -cys his lys gly thr or feu
tyr an asp cys pro gly pro gly gln asp thr asp coys  ag
glu cys glu ser gly ser phe thr ala ser glu asn his lew
arg his cys. leu set cys ser lys cys ag lys glu met gly
gln val glu ile ser ser cys thr val asp arg asp thr  wval
cys gly cys ag lys asn gln tyr arg his tyr tp -ser gl
asn len phe gin cys phe asn cys ser lew cys lew asn gly
thr val his leu ser cys g gl lys gla asn thr val oy
thr oys his ala gly phe phe len .arg glu asn glu oys val
ser cys ser asn cys lys lys ‘'ser lew glh cys thr lys leu
. ys lem pro gln ile glu asn .

. for the manufacture of a medicament for ameliorating the harmful effects

" of tumor necrosis factor (TNF) in an animal.




asn ser He cys cys thr lys cys his lys gly thr tyr leu tyr asn asp cys pro
gly pro gly gin asp thr asp cys arg 29lu cys glu ser gly ser phe thr ala
ser glu asn his leu arg his cys leu set cys set lys cys arg lys glu net
gly 9gln val glu fie sec wcys thr val asp arg asp thr vat cys. gly cys
arg lys asn gnn hyrt@ﬁ@pﬁﬂﬂiftyr hsmedﬁﬂ: glhereasis| eprgphigiegldn tdys phe asfi a

cys ser |leu cys Ieu val his Ie ser inglu ly ~
thr valZ&yg™imn ay%g%pe%ﬁgegl‘@nﬁ e p%en?e% crogsygglﬁe(gsn ‘gﬂﬁa% 2’1 ﬁb ell
cys ser da$lﬂv®(§l8gllyy:®s§,zystloxs®ratlteUHgind Gys the .hlysl:lnau tocpsnd obo T, Owhelreln
asn; am na u n
m@ (%peﬁoh_e C 315 Ia{ éﬁk %%8§0?§%%t§%ﬁﬁ? E& 5% Q@

gl
rret hi onyPa iony I'm-a d-aspett. There is

provi ded&?&%@%&gh%a 8&?&3&' on conprising a polypeptide as defined

above an ceu y acceptable carrier. In a twenty-fourth,

aspect, ufjeresers pabviged phe ugh ofgly iysc ontyr naiide pohwpemﬁode glpi crasps
nongl ycogyj at g oglchascyg C@ cethr- dgsi vegs glhisosyysat gly pathrer rtyand leus
the abil iy tg,bi t QeyENFprdvhegsi n rgal g1y00! Maeplagple d@nsisgps adyst hearg
fol'l ow ngrul\l- té%m | YoefrBt Ppny t6£ Qr on-figt hisghyl ghed M Ndisci den

sequence; .ser St Hfgs‘n SRI 0 &y 3/ ser
ile cysgﬁs I$g§ s |ys. gIsa F%tyré% Iy @p(‘dﬁs p?%j;gly
pro . dl t cy§r gl ys | u ser @_ p ﬁr

‘gl u asn s . g K& VS, I@B S setdr % @ gI U rret
gin val @uu en s e %erghl:yscxshr a?lﬁ a§6"t h |cyscyg agl Iys
asn .gin. yr a g Ash (heu PR&J aSnweYyS ser
| eu cys @ QE{/ \ﬁ h%e ﬁ sié gﬁ ? g;glg t%ﬁval
cys t.hrwyszzs sn gl uLys gat ou

cys Icu pro

wherein said amino acid sequéence may be N-terminally methionylated or non-
methionylated for the manufacture of a medicament for ameliorating the

harmful effects of.tumor necrosis factor (TNF) in an animal.

In a twenty -sixth aspect, there "is provided the use of a

~polypeptide-as- deflned .above . for.preparing..a.
medicament for prophylactic or therapeutic treatment of the human body in case of

indications involving a detrimental effect of TNF-a. and/or TNF-B.




set cys ser asn cys- lys lys ser leu gin cys thr lys leu ys leu pro gin He
gin asn. for the manufacture of a nedi @arent for aneliorating the harnful
effects of tunor necrosis factor (TNF) in an aninmal. 5° 9w In a :
twenty-fifth aspect, there is provided the use of a reconbinant polypeptide ..
which is nonglycosylated or has a CHO cell - derlved gl ycosyl ati on pattern ?
and has # by obitagtteos TN wheerirrveatEtopoty pept i de consi sts of
the fol | oui g, 85100, 26 %esgweﬂgeur@ [&1& %ml@g' bor ShpLEeNed seaenag.at noj
pro gin asn asp ser—vat—Tys pro gly LYs He asn ser He cys cys th
lys thys baglgyﬁhswofhrtﬁwpk@garhﬂoa.s@,famcfam%l&%qltglmppro gly gin asp

thr. asp ¢ cy g ser phe thr ala ser glu asn his leu
arg his Eéie ﬂe§eVlEQS€§%raF§ y?ﬁ&F& pydtapdendesf WrmHIEF glu ile
sex ﬁ_er cayshé htraasfospeadr golasprbanc\iak; Tmrssgl ysrcmrﬁrtgidnesll asn- gi E tyr
. arg his r.Lrp. sn cys phe asn cys ser leu cys Lou
asn gly é¥ﬁ+$%§%6% sg¥eﬁr§%PeE§§ Spﬁrng lys gin asn thr val cys thr cys
his ala gly phe phe leu arg qu asn glu cys vat _ser eys sex asn cys tys

lys ser dey gl uicys dhrd lLu_a %ethgg %ehﬂesa'd

am no aci d sequence—may be N—ter i na -
for the wetbeacTNFShf a nedi cament for ameliorating the harnful effects

_of tunor, 03| factor (TN ‘ went y-si xt h aspect,
there i slqu'%kﬁ % g'é‘]?%/]p‘é‘fﬁ?%{%‘”ésn]&@%?nﬁﬁﬁé BYE1P8 pr epari ng a
nedlcanmmE'mmeqnuqﬂﬁMnmﬂdx:theﬂéhyemmmﬁtrn@rﬁhénbaSmsffbhetManan body in

Case Of cl% iFYe a%l%d (fr t(h]e—receptor sequence.

I

has—peerlIn an embodiment there is provided the provision of the CDNA

coding for a TNE'

receptor for producing recombinant human TNF receptor.




i ndi cations involving a detrinmental effect TNF 9x It has been the eb ct of
the present i Rven. PrevideD sclosed herein is the DNA coding for TNF-BP so

as to permit, on the basis thereof, the preparation of reconbi nant DNA

mol ecul es with the aid of which suitable host organisns can be transforned
for producing TNF-BP or functional derivatives or fragnments thereof. It

~ hasal noAl so been the bjectdi sclosed herein is a nethod to determ ne

whet her TNF-BP is the sol uble partjgof a TNF receptor. This assunption has

been confirnmed, thereby creating the basis for the clarification of the

receptor q Angtehgr Lhinthe f i, present I nven4A&R
ﬁS ﬁ?@%g 853 & ﬁg%b%’lc"“re%e %%%g/% %%O

has . boen re’is provi he ‘provisiom of the cDNA
codi ng f@ffanIKF f@@eﬁﬂﬁraf@m ﬁﬂédﬁeﬁwg MwmmmKﬁhMﬁﬂiﬁnﬂaSHQRWMteptor 10

The pressycge%ralseefahgl CTh‘éCEiQUiratli%W agldagyeg_flmﬁfaff ity for TNF-a on
different types of I's was shown sever t eans he isol ation and

preI|n1n§P?ra€H8FééP§FPBaP¢oﬁ ENFaaTmﬁgépﬁéééﬁﬁMﬁIﬁﬁﬁ9QQ%%uhﬁ%F-been
report edr8poteedt B Ebi-Sthbi #8rkst @uﬁer (gtta@lbe,r £988h.., Jigwee .t he binding

of - radloactlve bel.ed TNE-a undone surpl us of TNF-8
Crgar v SapSaptie BERaTRoT RE 2aianaltish Kad bt e oharn B a and
" “TNF- B shandidn&ape aasuﬁpﬁma pECENFeB. (Mogvwavenl ithed .t 19@8)d e

S ATy R S L AR 1,0,

entirel IHSensrt
',about th% @&mm@@nc@ceptoa cHﬁWﬁﬁerecépDGﬁ Wer gongdi eexpr essed.

" demonstrated that specific types of cells that are-
responsive to TNF-o are entirely or partly 1nsen51t1ve to
TNF-B (Locksley et al., 1987), doubts about the exlstence

of a common receptor were. again expressed.

By contrast recent results on the blndlng

characterlstlcs of TNF-0 to receptors ‘seem to corroborate‘

the theory of a common receptor again (Stauber et al.

1989), and 1t is pointed ocut in the paper that ‘ _
' dlfferences exist between. TNF—o. and. TNF-$.-with - respect to .

the interaction with the receptor and also with- respect
te the events occurring in the cell after an 1nteractlon

' between llgand and receptor.

- Another TNF-binding protein was recently reported on and
it has been assumed that this is the soluble form of
 another TNF'receptor.(Engelmann et al., 1990).

.The'availability of the DNA coding for a_TNFtreceptor is

'_ﬁa.prerequisite-for the preparation of recombinant" '
‘receptor and considerably facilitates, e.g., the

- conduction of comparative studies of different cell types
‘-as to their TNF-¢ and/or TNF—B—receptor(s):and the '




- By contrast, recent results on the binding characteristics of TNF-a to
receptors seemto corroborate the theory of a comon receptor again
(Stauber et al., 1989), and it is pointed out in the paper that

di fferences exist between TNF-ct and TNF-8 with respect to the interaction
with the receptor and also with respect to the events occurring in the
cell after an interaction between |igand and receptor. Another TNF-bi nding
protein was recently reported on an it has been assuned that this is the
sol ubl e.form of another TNF recepto% (Engel mann et al., 1990). The

| abilit f_the f TNE te f
The pr ogifa TIPS P LEBROTRANT CrecBBROr oo bEr PPy FRREPE PR at o5,
e.g., thei‘@@md@@llonThiSconmat@Imyehelpdleg oiadifﬁethetthebb—types as to
their T e pelRly MERGLELEPiTdnd AO0ebPE:] ﬁhé?éﬁ% QPéa{:Ehg' ated by the

bi ndi-ng of TNF to. e receptor 1Int turn
cIarlfy“%ﬂﬁaE#ﬁ%@ﬂdkﬁh%%sf%ﬁaﬂ %ﬂ?%@@@ledéﬁlgﬁef@ECEb@or thereby creating

the preciiidPieh®lof dGhPMed LHesi SRchgonibes devehopfgpt of agonists and
ant agoni sts, of the TNF activity. In solving the above-nentioned problens,

it was REuREHEYthat the screening of cDNA libraries with the aid of
~hybridi zi ng probes that are derived fromam no acid sequences of short

PEDt | oAl SR UL Bl Son| LA LS e P21 5L L8 gagene o on o
i f -one dwamrthel@mm&@%lmgrqﬁnmﬂHAtlan@rneelm;thsune asd TOE- BP, in which
‘jt'Ssuesﬂﬂhffafaﬁﬁé“ﬁfg%aé ﬂﬂht are derived from amino acid B '
' sequences of short peptides might encounter major

difficulties because of the degeneratlon of the genetic .

code. In addition, this procedure is rendered more

difficult if one does not know with respect to a protein, -
such as_TNF—BP, in which tissués it is synthetized. In

case of failure'df such a method it might then not be

possible to ascertain for sure whether this 1s due to the

selectlon of an unsuitable cGDNA llbrary or to the

‘1nadequate specificity of the- hybrldlzlng probes-

‘Therefore, to obtain the DNA coding for the TNF-BP, it
was first proceeded as follows according to. the '

invention:

A llbrary of the fibrosarcoma cell llne HS913 T Whlch had
been induced with. INF-o and was present in A gtll was .
used as the cDNA library. To obtain A DNA with TNF- BP
. sequences from this 1ibrary, the_great_eensitiVity'of the
_ 'polymerase chain reactlon (PCR, (Saiki, 1988)) had been -
_‘exp101ted (With the aid of this method it is p0551ble to
obtain from a whole cDNA llbrary an .unknown DNA_sequence_

“which is flanked by oligonuclebtides designed on the




case of failure of such a nethod it mght then not be possible to
ascertain for sure whether this is due to the selection of an unsuitable
CDNA library or to the inadequatespecificity of the hybridizing probes.
Therefore, to obtain the DNA coding for the TNF-BP, it was first proceeded
as follows according to the invention: Alibrary of the fibrosarcoma cel
line HS913 T which had been induced with. TNF-a and was present in ? gtll
was used as the cDNA library. To obtain % DNA with TNF-BP sequences from
‘this library, the great senS|t|V|t9 of the polynerase chain reaction (PCR

SA ki, 1988 a I Wih the aid of this hod it is
éossibléb?o g) Eagﬁg HF%%%H %gﬁﬁgﬁcqé' %ﬁugﬁcﬁﬁkﬁdﬁ1%§%%§Eﬁuence'
whi ch |Spf}mﬂk&d BbeIagbnugbeoDﬁdefn@gme@me¢a@nthh@ b2 usasi saisofa known
parti al ghBeaRelflaSpANEACCE RN dnutad sfom'g%&gtlgg%@'onger DNA

f ragnment e used'as a hybridizing probe I nstance for ,
|solat|d§U@BNﬁ éﬁﬁﬁééalé¥p§BPaPF}9Pﬁéloﬁuﬁﬁn§ﬂ°@BNA cl one). Hybridizi ng
probes were made on the basis of the NN term nal am no acid sequence (main

‘seqguenc and.anm no acjd sequences of tryptic peptldes whi ch had been
. ObtmINH#¥P5hthbﬂgyPBBPFFI WETPNEAER. OR BRAPRRILEh O &ffednt s part of the
CDNA codiegmifhial IhEnBPawdd sehtianced (watih EbQuahdeqfahﬂe%ﬁupkﬂbes by neans

puct eot i M G En R o SRR b AR PR KA T ST T
CTGT  ACONG Tat Tron ARdglBGA ACCiTASATTEFTRE. AATCORE WBLABCA GGC CCG GGG
CAG GNTfﬁg%&%ShEEIb£§¥5S?EEKQWcSﬁﬁ 6661 ror TNF-BP was

obtained with the aid of these probes by means of PCR
from the dDNA library HS913T. This cDNA has the following

nucleotide sequence:

. CAG GGG AAA TAT ATT .CAC CCT CAA AAT AAT TCG ATT TGC TGT
'ACC AAG TGC CAC AAA GGA ACC TAC TTG TAC AAT GAC TGT. CCA
GGC CCG GGG CAG GAT ACG GAC TGC AGG GAG TGT GAG AGC GGC
TCC TTC ACA GCC TCA GAA AAC AAC AAG.

:-,This-DNA represents one of possible variants suiﬁéd for
hybridizing with TNF-BP-DNAs or TNF-BP-RNAS. (Such
variants include, e.g., those DNA molecules that are
obtained by PRC amplification with the aid of primers

ﬁ,Whose‘nucleotide sequence does not exactly correspond to
"the sequence searched fdr, e.g. because cf restriction

" sites intended for cloning purposes or because of amino
‘acids that have e.g. not definitely been determined in

7 the amino acid sequence analysis). "TINF-BP-DNAs" and

. "INF-BP-RNAs" are defined asibeing nucleic acids coding

 for TNF-BP or relatédAproteins ﬁaVing the ability to bind
TNF or nucleic acids which contain a sequence coding for

such protein.




-.clones fro

TCC TTC ACA GCC TCA GAA AAC AAC AAG This DNA represents one of passible
variants suited for hybridizing with TNF-BP-DNAs or TNF-BP-RNAs. (Such
“variants include, e.g., those DNA nol ecul es that are obtained by PRC
anplification with the aid of primers whose nucl eotide sequence does not
exactly correspond to the sequence searched for, e.g. because of
restriction sites intended for cloning purposes or because of am no acids
that have e.g. not definitely beendetermned in the am no acid sequence
anal ysis). "TNF-BP-DNAs" and "TNF-BP-RNAs" are defined as being nucleic
acids coding for TNF-BP or related proteins having the ability to bind
TNF or nucl eic acids which contain a sequence coding for such protein. 13
- TNF- BP- DRAS—BanBNARF{ BRARNAS) BRF-BYASO npA.soe coblihd sgecDWag derdmedRNAS

obt ai nedfi%’malhﬁﬁﬁgabb’ﬁﬁlﬁah' ‘y”ﬁl(:@"rn%lﬂ‘i%% s ?éapgh%%elt ggk- "Alternative

splicing”_neans.the al i ntrons where ent splice acceptor
and/ or %%etaﬁﬁﬁﬁlgﬁﬁés ﬁétGEBEtFV8n§PHéC§§H§ PRRASpitBEuUrsor. The

r'esul t antemdNAE dEf Latrbhanvheeecandrhierehy Ebilb@tabcegtoﬁaéhaﬁbrpresence
or absencelof s ecific,exon a possible readlng frane

shift. THt ?B?rvﬁﬁ gﬁtgr?hg @f%rﬂﬁléh ©i §aper BRNGpPEPAEESCEccording to

t he |nvéﬁmeoneemutanhtmRNAspémffet flhem saquano&hemdbygthert$NEiBP can thus

‘be used &8 SarlyRi!dkelofcnr gheahobn0h! BENLRA IR BELBIVS containing  cDNA

raries ernore, can used as a hybridizing
¢jprobe1WﬁGQH@U$%ﬁepﬁlﬁhlénEO§§lbi§oraaélﬁmeBEmRNAbland to produce
therefrome.g. enriched cDNA libriaries permtting a considerably

The cDNA (or variants thereof) which is first obtained
according to the invention and contains part of the-
sequence coding for TNF-BP can thus be used as a
hybridizing probe for obtaining TNF-BP-DNAs containing
- cDNA clenes.from CDNA libraries. Furthermore, it can be
‘used as a hybridizing probe for mRNA preparations to
1solate TNF-BP~RNAs and to produce therefrom e.g.
enriched cDNA libriaries permitting a con51derably

simplified.and.more .efficient. --scr—een;.ng-.-----A-not-her . ' S ——— .
application is the isolation of the desired DNAs from . o
. genomic DNA libraries with the aid of these DNAs as
_hybridiﬁing:probes.

_:rThe‘above—defined DNA (or it'variants) is capable of
hybridizing with DNAs (or RNAs) coding for TN¥-BP or
"contalnlng the sequence coding for TNF-BP. With the aid
of this DNA as a probe it is also possmble to obtain
~cDNAs coding for proteins, whose proéessing yields TNF-
BP. Processing means the‘in vivo cleavage of partial.
sequenCes. As far as the N-terminus 1s concerned, this
‘may be the signal sequence and/or other sequences and
optionally, as far as the C-terminus is concerned, also




sinmplified and noreefficientscreening. Another application is the
i'solation of the desired DNAs from genomic DNA |ibraries with the aid of
these DNAs as hybridizing probes. The above-defined DNA (or it variants)
is capable of hybridizing with DNAs (or RNAs) coding for TNF-BP or

contai ning the sequence coding for TNF-BP. Wth the aid of this DNA as a
probe it is also possible to obtain cDNAs coding for proteins, whose
processing yields TNF BP. Processipg neans the in vivo cl eavage of partial
sequences. As far as the N-terminus is concerned, this nay be the signal

sequence.andl ol Qg SEAUeIRESA0d1 0hh 098 L&gg_éﬁ L§'¢fg the Cterm nus

i S concerne trans rani ¢ and cytopl asna I'c region of the
receptoﬁEQQpﬁ%r{hé¢ei%r%h%b%§¢b¢epﬂﬁﬁhblﬁewatb thet hild oRybhildi zi ng probe

Lo SCreqR s d Al iy %é'@fsaéaféexﬁogulwslere?ﬁgcm%aeg%@ gagt ai ni ng the

conpl et e "sequence - coding for a TNF receptor requir thi's process
can be {5 RAIRRAFH Sevebih erRIningc Fﬁlﬁ@meeFﬁeSPﬁV@ﬂP?on t he cDNA of

the abowadigld nesk sepweneeceptb£h hag Pegnisbhali ﬁﬁﬂsb%ﬂrHEéB§ ehnPCR from
t he cDNA I|br of the TNF-a tnduced fibrosarcoma cel line HS913 T (in %

gtll), 79 (H FePeRedS TR kening of the cDNA Iibrary, the

I'anbda- DNA was prepared fromthe hybridizing clones, sucloned and

sequenced, N ﬁ%ﬁ: nseLt t gt he
sequenc?%ﬁi?a 4 fﬁﬁgéé%%%énce .%ﬁggCBo in : ?@% %P%g€y§ %ng with the
abllltyﬂﬁﬂUQﬂQRi'Wm1Qh hast Qﬁ?ﬁﬂ@@%ﬁ%mﬁé by Mhﬁéﬁ of t R¢B ﬁnpmblndlng
pr ot ei N ¢hRPIGARDUISI IARAR | 3 SQMLISACEVRT tndhésl BIOVLERACERE  cdiis al so
. covers DNAS codin 3g for f%ts of such - ‘
S line HS913 T (i gtll), was used fpr'therrepeated
screening of the-cDNA library, the lambda-DNA was
prepared from the hybridizing clones,'sublbned and
sequenced. This led to a 1334 base-long cDNA 1nsert

'contalnlng the sequence ‘coding for TNF- BP

HénCe, DNAs coding for a polypeptide with the ability to
'bind TNF or for a polypeptlde of Wthh this TNF binding

protein represents B partial sequence were. first provided .

for. This also covers DNAS coding for parts of such

polypeptldes.

The cqmpleté thléotide sequence of the longest cDNA

insert. obtained is illustrated in Fig. 1.

This nucleotide sequence has a cohtinuouéfopen reading
fréme, starting with base 213, up ﬁo the end of the_l334
bp long cDNA inserts. Since in the same reading frame a
‘stop codon is positioned 4 cbdops before'the potential
‘translation start codon‘ATG (213-215), it was assumed
that the start codon is in fact the translation start
codon used in vivo. |




pol ypeptides. The conpl ete nucl eoti de sequence of the | ongest cDNA
insert-obtained is illustrated in Fig. 1. This nucl eotide sequence has a
continuous open reading frame, starting with base 213, up to the end of
~.the 1334 bp long cDNA inserts. Since in the sane reading frane a stop
codon is positioned 4 codons before the potential translation start codon
ATG (213-215), it was assuned that the start codon is in fact the
translation start codon used in viyo. 15 A conparison between the am no
aci d sequence derived from the nucleotide sequence and the am no acid
sequences determned fromthe amno-termnal end of TNF-BP and tryptic
pepti des shows that there is a high degree of correspondence. As a result,
t he i solZateenpDrisenntetrveent hkesaninacaciddeéaguenecet Aeravetdedirom TNF- BP.
Startingdd guiNetderdlatonct iendl AL SRINENEE aC0LLASRBRAI NG Lo a
nyptlc(yeptlde cl eavage Sequence I's the sequence 0 raction 12

(Leu- Valdergrmingd {FprHthpdnineoteeeinabt andedf aENE-BPdandequence in the
anal ysi s8fptidiepdbt £l nstsowé TNt BEheFBi $sNat REGhnabgl-gdchige corresponds
to the 30th amno_acid ip the c seguence. . Since_the precedi ng segnent
of 29 afiHF HHYLTECH g y» T hogP%,lﬁﬂHaE?ﬁc%D¥NFQE§tF%nﬁ secreted
prot ei ntidhesequartescabinantde dnawauthattibes®F20Pani no aci ds represent
t he signal peptide required for the secretion _

process, whi chi scl eavedof f duri ngsecretion (designated as S1-S29 in Fig. 1).
The am &g dguanddie dhttemetinas, t Hee nhlrstege@aercen the N-terni nal

- anal ysi gofes¥ndih¢ ¥ esPandst 10 LSt Pak No1 8&¥ SSe begiRBLAY Y&t h
the sequence of‘fraction 12 (Leu-Val-Pro-...), which had
also been obtained as a side sequencé in the analysis of
the N-terminué of TNF-BP. This N-terminal leucine 7
.correspands to the 30th amino acid in the cDNA sequence.
Since the preceding segment of 29 amino acids is'highly
hydrophobic, and since TNF-BP is a secreted protein, the
conclusion can be drawn that these 29'amino acids |
represent the signal peptide required for the secretion

—.process,. which is cleaved off during secretion .

- (designated as S1-529 in Fig. 1). The amino:acid_séquence
B ~:obtainedfas the main sequence in the N-terminal analysis
‘of TNF-BP corresponds to the amino acids beginning with
Asp-12 in the cDNA sequence. This asparagine acid residue
directly follows the alkéline-dipeptide Lys—Arg. Since a
very great number of proteins are proteolytically cleaved‘
in vivo after this dipeptide, it can be assumed that TNF-
BP with N-terminal Asp is not directly obtained by
processing a precursor during the secretion process, but
that the N-terminal 11 amino acids are cleaved off from
the proceSéed protein by extracellular proteéses at a.
later time. The carboxy-terminal end of TNF-BP had been
determined as Ile-Glu-Asn (C-terminal analysis; tryptic .-

Latlis




" the

Asp-12 in the cDNA sequence. This asparagine acid residue directly follows
the al kal i ne di peptide Lys-Arg. Since a very great nunber of proteins are
proteolytically cleaved in vivo after this dipeptide, it can be assuned
‘that TNF- BP with N-terminal Asp is hot directly obtained by processing a
‘precursor during the secretion process, but that the N-termnal 11 ami no
acids are cleaved off from the processed protein by extracellular
proteases at a later time. The carédboxy-term nal end of TNF-BP had been
determned as |l e-Q u-Asn (Cterm nal analysis; tryptic 16 peptide

Lbes o pal i BEaBEL BR 159- dfino| BXRHLCIBERN LIS LIRRLO R BT N0 Ao e

165-172) Asn correspondln 0Si i on sequence.
Potentlaﬁr%P§¥9%o%%Fa@ménosa§é§50165hé7@énewathfesnub@rrAS@oN@am@er/Thr

wher e Xago NBie oéwlgﬁswgdlantﬂg éﬁkﬂ %g‘ﬁgmcef or proline, are at the
positions 25-27 (Asn-Asn- Ser), 6-118 Cys-Ser) and 122-124

(Asn-dy-Thr) of the TNF-BP cDNA sequence). (The assunption that Asn-25 is

9'y005y|E&fﬁhﬁi&iOMﬁgiféﬂkylﬁﬁléﬁcélﬁéétofhﬁﬂetQ@n@?&ie%ggﬁﬂﬂgg tryptic
cl eavage |de could not he identified at this site).

was_sequenced Asn
- The anal %%EE%QEreﬁﬂ?H% §@ﬁu@ﬁ$eb%nﬂn5fdﬁﬁérﬁﬁlﬁBln&cﬁglgequence
- derived ékmﬂgﬂrﬁmrsmnmﬁlne C@ﬂéeatlﬂﬂeMpb@ltihﬁSDEBLQUWQQSEFQEQFn chem ca
- assays t T P Ly ol ypept i de having 172 am_no acids,
whi ch |§£Q%%h5£%%;di%y€Asg g?y%lc cgegv%%g g%%e?A?ﬂebggt% AM R acid into
a gIycoﬁﬁ&%éﬂﬁ?v@?fﬂ@@&aﬁ?%@%@¢€b (Hee f atsambhionabhatshens26héssequenced
trypt'ﬂg%¥&d§¥¥h@€@ f$@3@@§r§§@@ngh@gf§@{n9h§€|gheﬁegﬂgnces deri ved from

uence,
corre pondlng tryptlc cleavage peptlde was sequenced Asn

could not be identified at this site).

The analysis of the nuCleotide_sequence and of the amino
acid sequence derived therefrom shows in connection with
the performed-protein—chemicai assays that TNF-BP is a
‘glycosylated polypeptide having 172 amino acide, which is
converted by protedlytic cleavage after the llth amino
acid.into . a.glycoprotein with 161 -amino -acids. The

following table shows the sequenced tryptic peptides and
the corresponding amino acid sequences derived from the
c¢DNA sequence: ' '




Fraction AmMnNo ACidS ------------------“-“--““--- - 12 1- 8 1 12- 19
8. 20- 32 14/1 36- 48 20 36- 53 11 .54- 67 (am no acids 66-67 had not

correctly been determined on the peptide) 14/11 79- 91 26 133-146 5
147-158 27 159-172 The resultant cDNA is the prerequisite for the
production of recombinant TNF-BP. As already nentioned, after the codon
for Asn-172 the <cDNA first isolated according to the invention does not
contain the stop codon that would haye to be expected by reason of the
anal ysis of the Cterm nus, but the open reading frane is continued. The
. region b%& ¥9I-183 ﬁﬁ} : 2§ shoms hi ghl'y hydr ophobi c :
characterlstlcs Thi s hydropho |c region of 22 am no acids, followed by a
segnent havig <.~ coment-ofT-positivety-charged am no acids (Arg-206
Arg-209), exhibits the typical features of a transnmenbrane domain which.
anchors proteins in the cell nmenbrane. By contrast, the protein portion
following inl2he directidsh & the Ctermnus is again highly hydrophilic.
18 The hydrophobicity profide is plotted in Fig. 2. (The '

8 20~ 32
14/1 36— 48
20 - 36~ 53 .
11 54— 67 ‘ -(amino acids 66-67 had not -
'_dorrectly been determined .
on the peptide)
'14/II 79~ 91 ‘ .
26 _133—146
5 . . 147-158
27 159-172

The resultant cDNA is the ptérequiSite for the prodﬁction
of recombinant TNF-BP. | a

As already mentioned, after the codon for Asn-—172 the
.. cDNA first isqlated,adcording'to_the invehtion does not -
© contain the stop codon that-Would have to be expected by
reason of the analysis of the C-terminus, but the open
reading frame is continued. The region between Val-183
and Met-205 shows highly hydrophobic characteristics.
‘This hydrophobic région of'22 amino acids, followed by a
segment having a content of‘positiveiy charged amino
acids (Arg-206, Arg-209), exhibits the typical features
. @f a transmembrane domain whiéh'anchors proteins in the
fcell‘membrane. By COhtrast, the protein portion following
in the direction of the C-terminus is again highly

hydrophilic.



hydr ophobiticy plot was made with the aid of the Mac Ml Iy program (Soft
Gene Berlin); the window width for the calculation of the values was 11
am no acids. Hydrophobic regions correspond to positive val ues,

. hydrophilic regions to negative values on the ordinate. The nunber of the
am no acids, beginning with the start nethionine S1, is shown on the
abscissa). As follows fromthe protein stucture, the DNA coding for the
sol ubl e secreted TNF-BP is part of DNA coding for a larger protein: This
‘protein exhibits the features of a ﬁ%rotein anchored in the cell nenbrane,
contains TNF-BP in a manner typical of an extracellular donmain and has a
consi derabl e segnent typical of cytoplasmatic domains. Soluble TNF-BP is
obvi ousl| yhebhadneghbbamithi progdheane- photrddf ahnFhy.prat gahyt i ¢ ¢l eavage

just outgside a he. transpenbrane .domain. . The structure &f the protein
ncoded TYORPPRebeEi i BICToRRR, Peagel TSR hEh iHe Sttt 9261 TNE. B to
bi nd TNRMoltwynpregramhéSastumptieoBerhan) TNEhBPwilndpar widftha foal | ul ar
surface e r i ONF e I i, zasponsi bl e for the
bi ndi ng %?gTﬁégég%gbéggl. 8%33%??&{1%%0%’%% é?u gg?ﬁ;’? 254255 ound again in
t he for iyfrepaobig| gppdonRFepPresPAnd SRaPPsabiveuvalygs a situation in .

“whicch WiParesRetic togiBAsl vachbgakvReLLouRBNERE ehet Beaihggentor said.
protein is possjbly %S%OCIated with onebor, several _other proteins). 19
For the’tﬁ%dﬁ%??%ﬁ 8F TRE-BBLBR A°t4FgePSPANBINY FithaPanfigedus not to
start frmostiihenidel 81 ¢cDNA breatsén ahteabbonswayuld have to be paid to the
Tequirement that TNF-BP has to be cleaved off fromthe part of the protein
As follows from the protein stucture, the DNA coding for
the soluble secreted TNF-BP is part of a DNA coding for a
larger protein: This protein exhibits the features of a
protein anchored in the cell membrane, contains TNF-BP in
- a manner typical of an extracellular domain and has a
‘ chsiderable segment_typical of cytoplasmatic domains.
Soluble:TNF—BPiis obviously obtained from this membrane-
 boﬁnd form by proteolytic cleavage just outside of the

“transmembrane domain.

The structure of the protein encoded from the obtained
CDNA, together with the ability of TNF-BP to bind TNF_,
confirms the assumption that TNF-BP is part of a cellular
surface receptor for TNF whose extracellular domain
responsible for the binding of TNF can be cleaved off
'jprbteolytically'and is -found again in the form of the
soluble TNF-BP. (This shall not rule out a situation in
which with respect to the functional performance of th
réceptor said protein is pqssibly associated wiﬁh”onéwbr

several other proteins).



that represents the nenbrane-bound part of the TNF receptor. Rather, as
already stated, a translation stop codon is expediently inserted after the
codon for Asn-172 by directed nutagenesis to prevent any kind of protein
synthesi s from goi ng beyond the Ctermnal end of TNF-BP. Wth the cDNA
first obtained according to the invention, which represents a parti al
sequence of the DNA coding for a TNF receptor, it is possible to obtain
the conplete receptor sequence by anplifying the mssing 3' end, for

i nstance, by neans of nodified PCT {RACE = "rapid anplification of cDNA
ends" (Frohman et al., 1988)) with the aid of a prlrrer whi ch was -

const rucFeH bhet RECRNSTtd off Oty THEGREhOF & gy s MidHE dsS possi bl e

towards adaeaﬁtag@adsofnoaﬂwQoe@t&txftngr@a\l&he’%mﬁﬂteerdmtﬁ wadmidwd is the
convent|0£ i i hra wi,th the , avai |l .abl.e cDNA or

th
oort ot heFEBREEER: HE S AoBa et Bor G b Thd He R P TATE PSR 1 ocept or
cDNA wasTNF+BBt hasolkat ket aleaved loff Fawin ddhes qourancer tiey gfratmgin t he

compl et eupRnTHE LERELAL SRR SILANGANd . XA aaged. The subj ect

matter o esen |nvent|on is a or and t he DNA
codi ng." m@eptgr- Reitbedef psi vilgeadyomieiteds maamduatgcfrorsﬁ@rrs whi ch

are Ctecgysal 1538%:8&1@‘11%@5(”11&1%%1-%@@ beied i JYRREFHRI, Pqu{-]f

nodified forps (for exanple by changes at proteolytic 20 eavage sites,
gl ycosylRYi %h’%??%@ Butagprgsh sy &G BreVest ARy domed ) RedIM f ragnent s,

e.g. thesyafthéyss €e8RI B5iah bRYohNF theCepteirminICHHA rat ity wdh the
control sequences required for the expression, the DNAs can be used as

part of 'reconbi nant 'DNA nol ecul es, which
With the cDNA first obtained according to the invention,

which represents a partial sequence of the DNA coding for
a TNF receptor, it is possible to obtain the complete
receptor sequence by ampllfylng the mlSSLHg 3' end, for
1nstance by means of modified’ PCT {RACE = “rapld
ampllflcatlon of cDNA ends" (Frohman et al., 1988)) with
the aid of a pfimer whichfWaS'constructed.Qn the basis of
‘a-seqﬁenCe situated as much-as pbssible towards the 3!
end of the existing cDNA. An alternative method is the
'cohventional'scréening of the cDNA library with the
aVailabie'cDﬁA or parts thereof as the probe.

According to the invention the rat-TNF-receptor cDNA was
first isolated and, with a partial sequence therefrom,
- the complete human TNF receptor cDNA was obtained and

expressed.”

' The subject matter of the pfeseht invention is a human

. TNF receptor and the DNA coding.therefor. This definition

. CdmpriSeé bNAs coding for forms which are C—terminal
and/or N-terminal_shortened,,é.g.'processéd, or for

modified forms (for example by'changes at proteolytic



are also the subject matter of the present invention, for the
tranformati on of prokaryotic or eukaryotic host organisns. on the one
hand, this paves the way for the production of the TNF receptor or

nodi fications or fragnents thereof in large quantities in a reconbi nant
process, for instance, in order to be able to clarify the

t hree-di nensional structure of the receptor. On the other hand, higher
eukaryotic cells can be transforned with these DNAs to nake studies on the
nmechani sms and dynamics of the TNF/Tteceptor interaction, the signal
transfer or on the relevance, of the various receptaqr donalns or segnents

t her eof . C#ﬁ@V?ﬁﬁoﬁﬁtﬁémt9¥M§°§¥&é698p Bdiefr RgnERTSadn regdiofiscat i ons

thereof)ofaﬁhbeduﬁednéwroexaﬁrnfmggm&ubgnaacgs &&etea&hauh interaction with
nd _their .Sl gnal nsfer i nduced

TNF or t TNF cepto act o
by TRE. %a%%l%%r82&%@#5&&‘%&8&8&?&& I A Ny
: transformedth@gheeqeahaeyotaqu&ebﬂsforc@hetﬁkpresshenpr¢h@nawmson for the

dentiT152h1 80 QLeaSHBSHARECS S YBBbbHANE PN nbARLALE ngwlpfl bi nding to

the receptor, or suc stances that can bl ock or |nteﬁs e mechani sm
of the: s@@%a@lﬁﬁaﬁbﬁeﬁubﬂﬁﬁtaméate5yOfNFheOﬁ§e§6§§|BPNﬁﬂlen fﬁﬁd’ng

agon'Ststﬁ@dtﬂ@hﬁgﬁﬂhﬁﬁénoﬁf ENEKQEyBEQcTNE é@ﬁﬁ@&@tléoﬁ%b%ts in .
establlshlqgﬁa hi gh 21 a0|é§ a gﬁnlng Ebtable cell line,
pr ef er ab?t§? %Smfha?nngg B & BAYSHehBEs YAYMIRTTRES eceptor, s
. here: tTQﬁﬁd@mMEﬂomnbﬂ ahuewNBrrmbephoeoatamaaltheaﬁménsca@ung for a
- function %md tar hi ch_has possib been_nodi fi i n conparlson
Wi th thé%ﬁa dg gﬁugﬁgg in Earge uan£ LXes in a recom 1n nt
process, for instance, in order to be able to clarify the
three—~dimensional structure of the receptor. On the other
hand, higher eukaryotic cells can be transformed with
these DNAs to make studies on the mechanisms and dynamics
-of the TNF/receptor interaction, the signai transfer or
on the relevance,of_the various receptdr domains or

segments thereof.

The recombinant TNF recéptor (or fragments or
modifications-thefeof) can be used for examining
substances as to their interaction with TNF or the TNF
‘receptor and their impact on the signal transfer induced
by TNF. Such screenings (using proteins/fragments or
correspondingly transformed higher eukaryotic cells) .
constitute the precondition for the identification of
substances substituting TNF, inhibiting its binding to
the receptor, or such substances that can block or |
;intensify'the mechanism of the signal transfer initiated

by TNF.

One possibility of finding agonists and antagonists of
TNF or the TNF receptor consists in establishing a high



The action of agonists and antagonists, respectively, can be exam ned in
such a screening action by studying the response to the interaction of the
substance with the receptor via a suitable reporter (changed enzyne
activity, e.g. protein kinase C or gene activation, e.g. nanganese

super oxi de di snut ase, NF-KB). Mechani sns and dynam cs of the TNF/receptor
interaction, the signal transfer and the corresponding role of the
receptor domains can e.g. be studied,by conbining the DNA segnments coding
for the extracellular dormain of the TNF receptor (or parts thereof) with

DNA seg ar, rlou t.rans domai ns_an r various
cyt opl asrma | ¢ na%g:nlfseen c’l'“:’ﬁl exsﬁ)“lrletsaglr}'ng nbffl SRS 1 PTREREFNDY i @%el |'s. The
" resul tanﬁﬂ&%ﬁ@%mmsmmmqﬁms tielmm B foecéporshi ng

| nf or Al g nee WdidrleRetdd (A e L WANG:O il 115 VAt Ol d o ee&@ adomai ns

on the basis ofH£$55|bl y change aracteristics
t r ansduc EPEANS: Herey faehionadi Y Hpugreriar, wWridehas). pqmﬂalﬂal lability

of the chdan @lodiffa@®Rins ddil&fa%qfs:on %Q!H‘g:ﬂé)rnatﬂ?reﬁNFse&@é:&E’éor is a
precondlthen f obt ai ni n he enom c DNA. To this end, DNA library is
screened™ ﬁdéFEﬁﬂ” Pde RGO @QFFQQﬂ¥§Q§nn?%ﬁﬁec?ﬂYﬁk% af@nassayed

as to vmebhekahhez)edﬁ&msﬁm raeg;uimte@nylg Wmmplmﬁqa@tﬁred for the
- gene exp, LRl Q2 i dln r ons hecking as to
~the pro%‘%?g’oggun?‘ta %ﬁleb fl‘:t?srl(&%rtftl\% 3’ Sqlbeg &#gﬁ}gﬁ B2bl e reporter
-genes) . EEFQPﬁPﬁgVﬂHeagene#ﬁblBNKep§eﬂwehd@hﬂﬁ%&k<$h5np©55|b|llty to

~exani ne 8eikeay, ak0Ly pIBYLIRACRInAQAES ydde JAGARL G, Goding for the

TNF
manganese superox1de ‘dismutase, NF-KB) .

Mechanisms and dynamics of the TNF/receptor interaction,
the signal transfer and the corresponding role of the
receptor"dbmaihs can e.g. be studied by combining the DNA
segments coding for the extracellular domain of the TNF
receptor (or parts thereof) with DNA segments coding for
various transmembrane domains and/or various
cytoplasmatic domains and by expressing the same in
eukaryotic cells. The_resultant-hybrid expression -
products might be suited for furnishing information on
the respective relevance of the various receptor domains
on the basis of possibly changed characteristics for the
signal transductidn,'thereby facilitating purposeful -

screening.

.The availability of the cDNa, or ‘fragments thereof,
coding for the TNF receptor is a precondition for
obtaining the genomic DNA. To this end, a DNA library is
screened under. stringent conditions and the reéultant
clones are assayed as to-whether they have the reguiatory'

sequence elements required for the gene expression in




receptor, especially in the 5 -flanking region, as to a possible

I nteraction with known substances nodul ati ng the gene expression, e.g.
transcription factors, steroids, and possibly to find new sustances that

m ght have a specific effect for the expression of this gene. The results
of such studies offer the basis for the purposeful use of such substances
for the nodul ation of the TNF-receptor expression and thus for a direct
influencing of the ability of the céld to interact with TNF. As a result,
the specific reaction with the ligand and the resultant effects can be

stopped. JHE ISSH 4HY &Bd Bl AP SHDr aCEs. Dhlfécmc%%gaég Exgé sub- t ypes

of the TNF receptor or jts soluble forns which possibly have different

- char act e FEAHCT SRR P §4F 1ahe Hrie A LT 9@t PE These are

expr essi emipfa0dus trepotieh gress )obta@iteth g e Qferdbd £5 NGA ve splicing and
have changed structures i artial regions, for jnstance structures that
can chan&%%é‘caef MY a spﬁjécgllf]qlt]ylgc%r S (AT IR AL] TREIRIARRTY 3), or
ef fect aselyuegedsn tdwmttedein anee efdgicirenmyt afodirey si@nathd remsfer. Wth

t he hel p.Qf odi r e TNF 1€ tor, it. is possible to obtain
nucl eic g%cgi‘)%rﬁc‘h yeb%ag_‘%g;e%v? tLtEle }-'h‘e f‘f: 819 St s Ther@at under
 condi t i oResSELN1lew Infigtagiairy witd dovwrf srubstpoioge pradie dlainaggthdie ability

23 10 biadeTMrprsaoH Aid! 4 e 36a48MGR <00 A SugherpRlypepti de.

Under a further aspect the subject matter of the present  i1nvehtion is the

- reconbi 3R PRESEPLYp LS Hlas pemh susd@nsiesythafto miahihibave ebresent s the

-t herlef or

sol ubl e ppetidfict ke BN fieCapleobx@frddig drn e tia Gerldie #NA codi ng.
results of such studies offer the basis‘for the |
‘purposeful use of such substances for the modulation of-'
~the TNF-receptor expression and thus for a direct ,
influencing of the ability of the cell to interact with
TNF. As a result, the specific reaction with the'ligand.

and the resultant effects can be stopped..

The‘presént'invention also embraces DNAs which code for
sub~-types of the TNF receptor or its soluble forms which
_\poséibly have different characteristics as cdmpared with
. the present TNF receptor. These are expression products
which were obtained by way;of aiternativé splicing and
have changed structures in partial regioné, for instance
structures that can change the affinity.andfspecifity for
the ligand (TNF-o/TNF-B) , or effect a change in the type
and efficiency of the signal transfer. | : |

With the help of the cDNA coding for the TNF receptor, it
is possible to obtain nucleic acids which hjbridize with
the CDNA or segments thereof under conditions of low

stringency and code for a polypeptide having the ability



TNF-BP which is secreted into the cell supernatant can be produced by

i ncorporating a DNA construct containing the sequence coding for TNF-BP
with a sequence coding for a signal peptide under control of a suitable
pronotor in suitable host organisns, especially in eukaryotic, preferably
hi gher eukaryotic cells. When a signal peptide is used with respect to the
secretion of the protein, the DNA coding for the signal peptide is
expediently inserted before the co@8n for Asp 12 to obtain a uniform
product. As a rule, any signal peptide is suited that guarantees the

secr et i o itrde Tmat 78 dHrAtBIM tHe R dE RRAIHN F IO L gani sm
Optional ly _the %E%p sequence can al so be pl aced before the triplet
codi ng f&PWRENYHS: and in such,a case it night be necessary to separate

the TNF-BP formcreated at the N-term nus by cleavage of the peptide
consi sti of. 11 am.no acjds, fromthe unprao ssed not conpl etely
_ processe@g"ﬁﬁﬁ §P]quﬁ:rE T GRS A S S 3:[[) @%cﬂé’: s;B“"E:DNA after
t he codoanemt&nm-ﬂﬁzthﬁﬂne¢omhmma@$eﬁm§“ﬁﬁe @mgﬁenamuyfhecause of the
Ctermn 3 e sl at st.op
gk 3%'1&1%' Fordf®umleh TRRLALLA SR AW A @&A@ltl}g&

codon. is expe iently i ndorporated after t Ans
di r ect ed Tt aﬁé’ﬁé’éﬁ%’ Witt Fheedpentien o t&@p%lcﬁﬁi% m}EWOIFhe DNA
coding for TNF-BP may be nodi fied by nmutation, transposition, deletion,
‘addi tion ortening, provided .that such di fied DNAs code for
f(poly)pegﬁ%ag b&Fﬁgqstﬁ§c§ﬁgﬁgtﬁnF8 T SEREFRTETS St I nay be
changes ptrodneedr byoriacoipolratioteat DNA @meM$waAcmmtamﬂﬁng wﬁuch may
perhaps Qg&uggcgegg 1%% E%& Qh%'%g'%%kh a sequence coding for a

signal peptide under control of a suitable promotor in

= sultable host organlsms, espec1ally in eukaryotlc,

ﬂpreferably higher eukaryotlc cells

."When a signal peptide is used with respect to the _
secretion of the protein, the DNA. coding for the SLgnal
'peptlde is expedlently 1nserted before the codon for Asp—':
12 to obtain a uniform product. As a rule, any 51gnal '
peptide is suited that guarantees -the secretion of the"
mature proteln in the correspondlng host organism.
Optlonally the signal sequence can also be placed before
the- trlplet codlng‘for the Leu-1, ‘and in such-a case it
‘might be necessary to separate the TNF-BP form ereated'at__r
‘the N-terminus by cleavage of the peptide'consisting-of‘
11 amino acids, from‘the unpreceséed'or not-completely
.processed.TNF—BP in an additional purification step.

: Slnce the cDNA after the codon for Asn—172 whlch
represents the C-terminus because of the C- termlnal :
‘ana1y51s, does not contain a stop codon, a translatldﬁ'
stop codon is expediently incorporated aftercthe codon



activity, by replacing e.g. the Asn codon by a triplet coding for another
am no acid. Taking into account that the biological activity is retained,
nodi fications may be perforned, which result in changes of the disulfide
bridges (for exanple reducing the nunber thereof), Hence, the stated DNA
nol ecul es are a precondition for the construction of reconbi nant DNA
nol ecul es, which are also the subject nmatter of the present invention.
Sui t abl e host organi sms can be trand€f ormed and grown and the protein can
be obtained with such reconbi nant DNA nolecules in the formof expression
vectors gqnt-apni e i f r.ot ai 1.t h TNF-BP .activity and
opt i onal ?§Prﬁ§)lc]|gf ?33 })% g%ct%%gil glglr%:aa r?é’%,sg'psr (%J?Lé:tr?la\llayley vﬁ% é%a 1£E)iblreecedi ng
si gnal seypeagsioangft RYFcBM.r ol sequences required for the expression: of
the protein. Like with possible nodifications of the DNA sequence, host
organisns. suited for the expression are selected, particularly with .
respect Toet REALFEAdHAC &PTadtFvEEy M6F ben&opidisich Avo ™ 5#F 1A, ~ Mor oever
t he Stanﬂﬁ.ﬁﬁﬁp?@sﬁ.&ﬁ.an,aﬂ@'lietab:rﬁ iaﬂgtihdowmiu@:ﬂdﬁteﬁfiﬂqugﬂBﬁ&iﬁd proteins,

~e.g. conpatjbility with.the sel ect vectar, .pr.ocessi | capacity,

ol at olitE pHEhPORaE ede PiRsCEhnR Eonrnoidn RERIdEs R NG Cost

.- aspect s phayahlitots tol bindnThie @Gechsimodidd calrd onestmagr geni sm The

- selectio [ l e Vv r.al fal Lo J Nt ended for

t he trans_%{lgr%?i gg B%E 'grr ﬁﬁ%—% g?l %\i}gc gkgﬁﬁglsglﬁéﬁ%tﬁléﬁepl i cate and
express sheeoNAshiohi pgyf BRrRPsBROtabeorgiang red thve rivdmdgism]( or
- nmodificajiepsithergof _%ele\étihgr eseepthreoAghecQa%og;f%d- taGigrdg y of the

protein, it is _especia I¥ t hé poSsi,hl e rel evance of the criteria _

. - coding for another amino acid. Taking into account that

the biqlogical activity is retained, modifications may be
performed, which result in changes of the disulfide

bridges (for example reducing the number thereof),

Hence, the'stated DNA molecules are a precondition for .
the construction of recombinant DNA molecules,‘which are
also thé"subject matter of the preseht invention.
r,‘Suitable hoét:organisms can be transformed and grown and

_:the.protein can be obtained with such recombinant DNA
molecules in the form of eXpresSion-Vectors containing

the DNA coding for a protein with TNF-BP activity and
.optionally modified in a suitable manner, preferably with
a preceding signal sequence, and the control sequences

'required.for the‘expression of the protein.

' Like with possible modifications. of the DNA sequence,
heost organiéms suited for the expression are selected,
- particularly with respect_to-the,biplbgical adtivity of
the:protein to bind TNF. Moroever; the standard critera
applicable*in the production of recombiﬁant'proteins,

e.g. compatibility with the selected vector, processing



determned in the natural protein; nanely glycosylation and high anount of
cysteine residues, that nust be paid attention to as to the property to
bind TNF as far as the exproession of the TNF-BP codi ng DNA i s concerned.
Therefore, eukaryotes, especially suitable expression systens of higher
eukaryotes, are used for the expression. Both transient expression and

per manent expressions of TNF-BP were detected in eukaryotic cells within
the scope of the present inventiomsThe reconbi nant TNF-BP of the
invention, as well as suitable nodifications thereof which have the

ability EQBPQ&%g d%ﬁ%ﬂ%i %&eqhgp Hﬁﬁ#ﬁUOD §%% Sﬁ de 't her apeuti c

t r eat ment haman or ani nal I ndi cati ons where a
detrinen?éﬁrépﬁé€ﬂ5@ﬂCFMFS@ﬁ@éﬁé@ndpM@ﬁ? agipecdsa PUNY- Blisehisbindley ef f ect

was .al sojdetget 3@0'1%1-5}{': c:JnBl%heI hok@r otr@%nrl%ll'@t qthOls ST e J3olaypept i des) .
can be useg in suitable d sa& %# onal illn a formnodified 26 wth
respect PBLEAPERNYREERTa PLLGWPNEXST dheo host infensiad 9% he ef f ect
of TNF-Btha tl&anQI’fga'ﬂtIaS:lIbn Fost beﬁ:mree aunev@dmo&cst arRl 1RIit@lg the present
i nventiop, reet%egefore harnaceutl Dﬁr oﬁtlon conﬁ&,nlng an anount
. of reconbtRant PR B5S fecfrVEFTS i o d% it odrca activity of -
TNF- a andﬁoprﬁmﬁthooth& newamedonpdbyp@pﬁudaomtabnsh&hﬂmdqﬂncto bi nd TNF.
Phar maceuti cal preparations are especially suited for parenteral

~application in the case of the above-nentioned indications where a
detri men¥atherespecst toNFhesbighsgigad, aéthlth0¢h§hﬁopﬁp®ElMyoph|Ilsates

- or soluti@ngs especially the possible relevance of the criteria

' determined in the natural protein, namely glycosylation
and high amouﬁt of cysteine residues, that must be paid
attention to as‘tO-the property to bind TNF as far as the
.exproession_of the TNF-BP coding DNA is concerned.
Therefbre, eukaryoﬁes, éspecially suitable expression
.SYStems of higher éukaryotés, are used for the

expression.

Both.transient'éxpféSSion and permanent expreSsions of
. TNF-BP were detected in eukaryotic cells within the scope_
-"of the present 1vnentlon.
The recombinant TNF-BP of the invention, as well as
‘Suitable-modificatioﬁs thereof which have the ability to
- bind TNF can_be used_in the prophylactic and therapeutic
treatment of the human or animal body in the case of
indications where a detrimental effect of TNF-a takes

- place,

. Since a TNF-B ihhibitihg.effect was also detected in TNF-
- BP, it (or the related or modified polypeptides) can be

used in suitable dosage, optionally in a form modified



These contain TNF-BP or a therapeutically effective functional derivative
in a therapeutically effective anmount, possibly together with
physi ol ogi cally conpatible additives, such as stabilizers, buffers,.
preservatives. The dosage depends above all on the respective indication
and the specific formof adm nistrati-on, for instance whether perforned

| ocally or systemcally. The quantity of the single doses optionally
depends on the individual assessm@at of the case, taking into account
factors such as general state, case history, age, weight, sex of the

patient, . LApoLt.ance d s i the _ther utically
effect.ivv_efg %sgg%gbgﬁee%oﬁgi8&?3&?%3’%?%?tJgggﬁgﬂggha 'relggge NF

r esponsi bheibptintetesedsectand TNE-Sngunthepforgeduganous TNF-BP. As a
rule, it can be assuned that at | east the sanme nol ar anount of TNF- BP,

possibly a nultiple surplus, .is needed. for the released anount of TNF for
ef f ect | VERFCRPERPTRg HhAi SBRAECT: PAGEEre @ Thy FENPTESENETHAVEAIF AP hr obl em was
sol ved i ardetBbtessréophavhacdatiienlt becpaghlityt ane iddreth itNmdBRn t he

N-term nal _amino. acid sequenc nd.th m,no. _aci d_sequences ,of peptides -
bt ai nedipg SVt ESEPRBERER INiRe 87 AR LSRR ety Pher ror e,
the Cteérphogivat detevitmedfb§NFear boxdypepfiiidFade Rr di gesltatoni : '
deriVatiﬁ%i%ﬁ?g?idéhﬁitﬁl@ﬁ&egbﬁﬂﬁ o @giggngpgNﬁﬁronatographic separ ati on.

From the pe e sequences obtained by trypti gestion, and with respect
to the use thereof in the PCR for the preparation of oligonucleotides,

- regiOns #ﬁﬁﬁhé@%@ﬁi@gl-p@@p&f&t@ﬂﬁshaﬁéye%b@&ﬁhﬁQyNﬁdﬁﬂgduﬁbﬁ”“L on the
' other. parenteral application in the casé,of the above-mentioned
indications where a detrimental effect of TNF is
observed, e.dq. in the form‘of lyéphilisates or solutions.
. These contain TNF-BP or a therapeutiéally effective
functional derivative in a.therapeutically effective
amount, possibly together with physiologically compatible
-additives, such as stabilizers,'buffers, preservatives.

- The dosage depends above all Qn'the respéctive'indication
‘and thelspecific form of administration, . for instance
whether performed 10cally or systemically. The quantity
of-the single doses optibnally depends on the individual
assessment.of the case,,téking into account factors such
as qenetal stéte,,dase histdry; age, weight, sex of the
'patient, etc. Of impbrtance to théudetermination of the

" therapeutically efféctive dose is the consi@erétion of -

- the amount of released TNF responsible for the disease
and the amount of endogenous TNF-BP. As a rule, it can be
assumed that at least the same molar amount of TNF-BP,

- possibly a multiple surplus, is needed for the released
‘amount df INF for effectively'treating a disease

triggered by TNF.

n¥ ! B



hand, froma tryptic peptide in such a manner that the conplexity of m xed
ol i gonucl eotides is as | ow as possible as for hybridization with cDNA

Based on these two regions, a respective set of m xed oligonucl eotides
were prepared, the one derived fromthe region at the N- term nus being
synthetized in accordance with the nRNA and the one derived fromthe
tryptic peptide being synthetized in a reversely conplenentary manner as to
the nRNA To faciliate subsequent clgning of a-PCR anplified segnent, the
set of oligonucleotides derived from’t he tryptic peptide was provided with
a BanHl restriction site. X DNA was then isolated fromthe TNF-a i nduced
fibrosarcoma cDNA |ibrary and a TNF-BP sequence was anplified therefrom by

means of rRERabBie pesWllcantvad rRgrisd wasiadlechsantbisequenced; it had 158
nucl eoti des and contai ned the sequence coding for the tryptic peptide 28
20 between the two sequence segnents derived.fromthe priner

ol i gonucheofibate $heT hiigrhDMA phurddiiedt Thes-Bub sepu eittlermiadiloaotine! y | abel ed

- f1 ‘and used .as rohe r Jhsol_at.i QBMA f 4 osar coma
Iibrary.a?ﬁg %F%B% ggba%ggt%%%ﬁ&%ﬁggab aqﬁ%%ﬁﬂﬁg?%£$¥%ggﬁﬂﬁﬁ%g%ized W th

t he probebtphingds byf triyptdicdiddaesHisguef Wdre nxdisitredvasigd X DNA was -

‘obt ai nedgctherete@m | ndividual cDNA clones were subcloned and sequenced,

‘two of - the characterized clones contained the sequence coding for TNF- BP.

- This sequence forms part of the sequence codi'ng for a TNF receptor. After
shor t eni pgrtherhoraonend 0gteegiiomsanchs rigtedudimgl iy stop codon after the

codon foéa% gxgﬁgg%ghg%gﬂ%ql%&gestion, derivatization of the

cleaved amino acids and chromatographic: separation.

From the peptide sequences obtained by tryptic digestion,
and With respect to the use thereof in the PCR for the

preparation of oligonucleotides,'regioné were.sélgCted,
on the one hand, from the N—tefminus_and,'on the other
'hand,'from a tryptic peptide in such a manneﬁ that the
domplexity of mixed oligonucleotides is as low as
possible as for hybridization with cDNA. Based on these

- two reéiohé}-a'respective-set of mixed oligonucleotides
were prepared, the one derived from the region at the N-

f.terminﬁs being synthetizéd in accordance with the mRNA

',ahd_thé one derived from the tryptic_peptide being

~ synthetized in‘a reversely complementary manner as to the

_'mRNA;'Td faciliate subsequent c¢loning of a .PCR émplified

- segment, the set of oligonucleotides'deriVed fr0m the

trthic peptide was provided with a BamHI restriction
site. A DNA was then isolatedyfrom the TNF~o induced
fibrosarcoma c¢DNA library and a TNFmBP'sequehce was
amplified therefroﬁ by means of PCR. The resultant
fragment was cloned and sequenced; it had 158 nucleotides
and contained the sequence coding for the tryptic peptide




acid of the natural TNF-BP, the cDNA was inserted into a suitablée
expression plasmd, so that eukaryotic cells were transforned and the

expression of TNF-BP was detected by neans of ELISA The still- unknown 3'
region of the TNF receptor was found. by screening a rat brain cDNA
library fromthe rat glia tunor cell Iine C6 with a TNF-BP probe and by

isolating the conplete cDNA coding for the rat TNF receptor. The 3
| ocated fragnent of this cDNA, of whgch it was assumed that it corresponds
to the mssing 3 region behind the EcoRI site of the human TNF receptor,

‘was used [ HOTEe BT dh nee. 29 again.
Thi s vyiel c?a? ac"%legﬁgc con VZ.I nfn%‘l%}ﬂ:e v%oql;‘ns%&cod‘f%% 1"gcrn%{t ®TNF receptor.
After sh@nimsrmgeldfgarhelsothisiesodi ng regi on the cDNA was inserted into an

~expression plasmd and the expression of human TNF receptor in eukaryotic
cells was detected via the binding of radioactively labeled TNF. It was

confir ey M LrsIomant N Halkrasturntaial xad oaghitekhelakeleded cDNA

al nost cgrr{desn.@ais&g(a tiemntide J.sE\i%ﬂr{QWbpm he sld Hher&th serepancy i s due
to the absen art, _of the 5'-noncodj regi The concl usi on can be
‘drawn t hdt* ﬁé%ﬁﬂ“@s&éﬁ’w el'qp‘? PRI It 813@1 thale A TUThe

inventi owere iflilnest rrq;mddaaztéai reiftdr efiee droddie prfabjéswmg prelimnary tests
and examplgsaiped Wit 1Sl e SRAUFRD "ol QoY AL fA &gl TNE-BP @)

Concentration O urlne SIS urine of urema patlents, stored
“in. therefrom. Individual cDNA clones were subcloned and

sequenced; two of the characterized clones contained the

sequence coding for TNF-BP.

This sequence forms part of the SequenCe coding for'a TNF. -

receptor.

After shortening the 5'-noncoding region nnd introducing-
a stop codon after the codon for the C—termlnal amlno
‘acid of the natural’ TNF*BP the cDNA was. lnserted into a
suitable expression plasmid, so that eukaryotic cells
were transformed-and-thefexpression of TNF-BP was
detected by means of ELISA. o -

The stlll unknown 3' region of the TNF receptor was found' :
'by screenlng a rat brain. cDNA 11brary from the rat: glla 2
tumor cell 11ne Cé6 with a TNF BP probe and by isolating |
'the complete cDNA codlng-for the rat INF receptor. -

The 3' located fragment of this cDNA, of Which it was
assumed that it corre5ponds to the missing 3! reglon
_behlnd the EcoRI site of the human TNF receptor, was used
as a probe for screenlng the HS213T cDNA llbrary onoe



bottl es containing EDTA (10 g/1), Tris (6 g/1), NaH3 (1 g/1) and

benzam di ne hydrochloride (1 g/1) and stored at a cool place, were
concentrated by ultrafiltration by neans of a highly perneable
henmocapillary filter with an asymmetrical hollow fiber nenbrane (FH 88H,
Ganbro) to 4.2 1 with a protein content of 567 g. The concentrated urine
was di alyzed against |OMI| Tris HOJ, pH 8. During P 30 this process, and
like in the subsequent steps (excepts for reversed-phase chroant ography),
1mM | benzam dine hydrochloride was added to counteract proteolytic

di gestions. All of the subsequent purification steps were erfornmed at 4C,
unl ess sBgPed -otHeri%e1dnd |3 Bt Hye- i ight 8ir IPMATHINA st ep was

per f.of medday rgh g nhPIAF Sephagaalr colums (2.5 x 40 cm) with sanpl es of

concentrated and dialyzed urine containing about 75 g protein each.

Elusion was carried out with 800 m of an NaCd /210nM Tris/HCL pH 8

gr adi ent Aftlee ShGrteoncenta@Attion Snoor-Hawgiimy Gdpidh 40 cONre #afcti ons of

seven col, cont.ai. ni t INF-.BP, -havinng a jqtal protein content of 114

g, were é?l %}é %& e%t * t%%% cej%,&:ﬁ@iérfﬁrg/ p&tﬁséf%ac?oad}‘%gﬂ}/e 'Ieg‘pprfeéi)saﬁ‘%nt%é TNF

. Sephar osbumelnuMNF rEderdqrlSmpukarydik MaNEdHCBs Idatedadd pik 9 (coupl i ng

“buffer) was 19 0 L ] i rQym activated Sepharose 4B
’é’g)_ %ﬁ%ﬂ&é@do@ﬂa&i&&ﬁ Qﬁﬁa%eﬁlem%.

(Phar maci epharose was swoll'en I'n and washed with coupling
buffer. After addition of rTNF-(x the suspension was rotated at room

~ tenper at gtewher cdnfiowed bINMeVHEETT thONBtHOUPH MRS dHLD0kets by rotation
o that the isolated cDNA almost corresponds to the eritire |

TNF-R mRNA (the slight discrepancy is due to the absénce-

of part of the 5'-noncoding region). The conclusion can

be drawn that the expressed protein is the complete TNF

receptor.

The invention'is'iilustrated with reference to the

. following préliminary tests and examples: .
tPréiiminary Test 1
.ffeparétion gf higﬂly pg?;fied'TﬁF—BP

é) Conéentration of urine

200 1 of dialysis urine of urenmia patients,féﬁored'in”
_bottles containing EDTA (10 g/1), Tris (6 g/1), NaHy (1~
"gjly'and7ben2amidine hydrochloride (1 g/l) and stored at
‘a cool place, were concentrated by ultrafiltratién'by
' means of a highly-pérmeable'hemdcapillary filter with_an
'asymmetrical hollow,fiber membrane (¥H 88H, Gambro) to
4.2 1 With'alﬁrotéin content of 567 g. The concentfated
urine was dialyzed against 10mM/1 Tris HCl, pH 8. During




for one and a half houf's with 1M et hanol ami ne, pH8. The TNF Sepharose was
alternately washed several tines in 1M Nad, 0.1 M sodium acetate pH 8 and
1 MNaCl,0.1 Mboric acid pH 4 and subsequently stored in

phosphat e-buffered saline with 1 mM benzam di ne hydrochl ori de. The
fractions obtained fromstep b) were set to a concentration of 0.2 31 M
NaCl, 10mM Tris/HCL, pH 8. The TNF Sepharose was packed into a colum and
washed with 0.2 MNad, 10nM Trig H@GL, pH 8, and the TNF-BP contai ni ng
fractions corresponding to about 30 g protein, were applied at a flow rate
of 10 nitHisamrgreadusand washedimitie Gubsvdieedit, sHOnM Trexpedydl, pH 8

until an | &;%H Mol Tel=Ns ect N’ at 280nm
TNF- BP Wa@ts%reeﬁ}ée ut e vﬁ&t%}%ﬂz M Oﬁ%ﬁﬁ@/ﬂ(ﬁ&)&%bf@%% cont ai ni ng
fract i onfYSTAEGardR iVGis e Uit ARk IRISPRIiAeE up to an end - -
concent r @ik t3fonsl0 A1M0/df &id erumddiddran @mfr ol datinvd enegly apdr4 MG 6000) .
The Iyogﬁ% zlgla%@s\%g_?l e was_ di SSO'%’%&%@ istilled water and dialyzed
agai nst QTS et €S il GFWL® M) was stored ina
deeply frozen state.) This purification step led to a further enrichnment by
about 9000 tines in conparison with the preceding step. SD PAGE (perforned
as descr bhedomn Huadlangendihramestodd)apdfy t he TNF-BP containing fractions
showed the elution of three main conponents wi th nolecul ar wei ghts of
28,000, 30,000 and 50,000. d) Reversed Phase Chronatography An aliquot
. anount ( Thas) s¢en Fas reaticamedo Bvaidhed FinemDENEe $aphagaln enlumivd tion of
.0.1% tri fbuer@aaet ich)aGl it MasmARR IA/d ddhceritroRiE HRP/dQi1yzed o

col um( Phar.naci a) ,cqnnect e% . , .

.urine contalining about 75 g protein each. Elusion was

carried out with 800 ml of an NaCl /10mM Tris/HCL pH-8
- gradient, the NaCl concentration amounting to 0 to 0.4 M.

The fractions of seven columns containing the TNF-BP,

having a total protein content of 114 g, were stored at

- =20°C.
c) Affihity Chromatography

- To prepare the 'I'NF-_Sepharose column, rTNf-o (15 mg)' J_n
0.1 M'NaHCOé, 1M NaCl;"pr9 (coupiing buffer) was -
.couﬁled to 1.5 g7cYanogehic bromide-activated Sepharose
4B (Pharmacia). The Sepharose was swollen in 1mM HC1 and
washed with coupling buffer. After addition of rTNF-« -

 the Suspensibn_was rotated at room_temperaturé for 2

'fhours. The excess of CNBr groups was blocked by rotation
for one and a,half'hours with 1M ethanolamine, pH,B.'The '
TNF-Sepharose was aitérnately washed several times in 1M
NaCl, 0.1 M sodium acetate pH 8 and 1 M NaCl, 0.1 M borie .=
acid pH 4 and subsequently stored in phoéphate-bﬁffefed -
saliﬁe with 1 mM benzamidine hydrochloride. The fractioﬁs

obtained from step b) were set to a concentration of 0.2



to an FPLC system (Pharmacia). The colum was equilibrated with 0.1%
trifluoroacetic acid and charged at roomtenperature with a linear 15 ni
gradient of 10 volume percent to 50 vol une percent of acetonitrile 32
containing 0.1%trifluoroacetic acid; the flowrate was 0.3 m/mn.
Fractions of 0.5 m were collected and the absorption at 280 nmas well as
the activity of the TNF-a binding protein were determned wth the aid of
the conpetition binding assay, indlcated in Exanple 1, wth 0.01 Al
sanpl e bei ng respectively used. TNE BP eluted as a single activity peak

accordi ng §Qcf, SP8kR ¥Vis2REQ! PLHOB . Peak. Tﬁn §ebﬁ§tro@w WhisC xSt ep
yiel ded an incfease in specifi€ activit about 29 tines; the total

i ncreaselnt@ {cEPLIPY é§dcﬂﬁ§§P€dW%thOt%emspépﬁvnéoﬁﬁtgFiélHC@ooncentrated

di gl ysi Sprkl(rjs ne%n@nﬁﬂét@ﬂFLQPa@QHtainlnlg tQéct&bﬁQSCOSBSSPA%m‘g the reguced
and non-reduced._s out _as.i.n n prelim y, test 21

yi el ded &P &t ?%Eegobgnﬁrﬂﬁ?tﬁ'pgﬁﬁFeBPPélF% grgsgheg 5Rt8 ?Eadp

pol ypeptmOéh wand pruﬁheehYawasheghwlth abauM HGCQOOlOﬁMETrdBfﬁMﬁe

appear ange o yuhDer DandeILENL;BE U81bORbNEqnREESBICAALARA g, MOr e

heterogénous yCcos I ons Or a secon ypepti de present in a smal
anount . 1ﬂﬁheeh@€tﬁpetoh89hmt TNFsBRi yht bbea pérypdpwiigh Ravi iy the
N-term é&ﬁéy@@gegpﬁszaSSlde sequence in prelimnary test 3d, which
pol ypeptide i's extended at the N-termnus as conpared with TNF-BP, was
confirmed by the sequence of the cDNA according to which a segnent of 11

~amno acids is present, between the signal sequence_and
TNF-BP égnta£hlng ?eactions 09 2 separations were .

combined and lyophilized up to an end concentration of 10

mg/ml after addition of polyethyleneglycol (MG 6000). The

lyophilized'sample was dissolved. in distilled water and

‘dialyzed against distilled water. (The dialzyed sample. (4
*. ml) was stored in a deeply frozen state:)

This purlflcatlon step led to a further enrlchment by’
about 9000 times in comparlson w1th the preceding step.
'SD-PAGE ({performed as. described 1n prellmlnary test 2) of
T'.the'TNF -BP containing fractions showed the elution of
" three maln components w1th molecular welghts of 28,000,
30,000 and 50 -000.

d)iReversed-Phase-Chromatography

An aliquot amount (1 ml) of the fractions obtained from -
- step <) with an addition of 0.1% trlfluoroacetlc acid was:
'—;applled to & ProRPC HR 5/10 column, (Pharma01a) connected
| ' to an FPLC system (Pharmacia). The column was '
-equlllbrated with 0.1% trlfluoroacetlc ‘acid and charged
~at room’ temperature with a l;near 15 mllgradlent“of 10

volume percent to 50 volume percent of acetonitrile




Asn (pos. 12), the sequence of the segnment corresponding to the N-term nal
si de sequence and the segnent being obviously cleaved off fromthe
processed protein. 33 Prelimnary Test 2 SDS Pol acryl am de GCe

El ectrophoresis (SDS- PACGE) SDS-PACE-was carried out according to the

met hod of Laenm i (Laemmie 1970) on flat gels having a length of 18 cm
a wdth of 16 cmand a thickness of _ 1.5 mmand 10 pockets by neans of an
LKB 2001 el ectrophoresis unit. The 35rotein content of the sanples from
purification steps ¢) and d) (prelimnary test 1) was determ ned by neans

of Bio- B%ﬁt@ri%iﬁgg %%ﬁgg%@o%&@éﬁﬂ ddim 3DRY gibai@é‘ wgd 280 nm

w th a content of - being assigned to an sorption of 1.0.
The sanpPed &dutdimi AFasion2D iyt dtleiwens ohlgsitad mnthrihe est I c) and
about. 5 pEsGiHRNcHat RIEMCeE 13 TR Rt erithanaly andonmpeduced form

were applied 1o a 3%.concentration gel and_a 5%to 20% i enar
pol yacr yP&RFABIGPIAEAD FaTe HEQTURIR &6 We ¢t 1 e at  25mw gel
W t hout eefbiefrd.t ikdno sahdiyiaseRy,( MY I4H0HteddH MxamgFIEN @) bum ns ( MV

. 67,000), oyal humi.n -(MA 43, 000)., carboanhydrase 3 )( soybean
S Typatn vEER BT ma\ M L0 dF ineh YRR A et e hsed as
ol ecul aelueedhiasmar lkkémss LePlartiwGity) pebike agelogdimgr d-staaisied-amvTh Coonassi e
- blue in Z86.8¢ekl6ngdhA0% ethanol and destained in 7% acetic acid/25%
et hanol . The result “of the SDS-PAGE showed TNF-BP as a pol ypepti de chain
wi th a nBhégulastwPughd icr talpsustep, 00@1ded &N pNeA9RsFesl 3 34
) -specific activity by about 29 times; the total increase
"in activity as compared with the sta;ting material
{concentrated dialysis urine) amcunted to about 1.1 x 10©

times.

‘"SDS—PAGE'of‘the'reduced and non-reduced sample, carried
~out as indicated in preliminary test 2, yielded a diffuse
band which pointed to the presence of a single
polypeptide with a molecular'weight of about 30,000. The
‘difquQ appearahce of the bands mi@ht be due to the
presence of one or more heterogenous glycosylations

‘.and/br a second polYpeptidé présent in a Small_amount.
The assumption that this might be a polypeptide having
the N-terminus determined as a side sequence in

“preliminary test 3d, which polypeptide is extended at the
N—terminus'as_compared with-TNF—BP, was'confirméd by the
'seduence of the cDNA aCCofding.to which a segment of 11

~amino acids is present between the signal sequeénce and

‘Asn (pos.  12), the segquence of the segment corresponding
to the N-terminal side sequence and the segment being

"obviously cleaved off from the processed protein.




a) Sanple Preparation 15 hg of the protein purified according to the
prelimnary test 1d) were desalted via reversed phase HPLC and further
purified. To this end a Bakerbond WP C18 colum (Baker; 4.6 x 250 mm) and
0.1%trifluoroacetic acid were used in water (eluent A) and in
acetonitrile (eluent B) as the nobile phase. The increase in gradient was
20% to 68% of eluent Bin 24 mn. Detection was perforned at 214 nm and at
280 nmat the sane time. The TNF-BP édntaining fraction was collected,
dried and dissolved in 75 gl 70%fornmic acid and directly used for the
ani no acirtedeguianoey ansdtysi s. b) Amino Acid Sequence Anal ysis The automatic
am no aci d sequence analysis was perfornmed wth an Applied Bi osystens 477
A Liquid Phase Sequenator by on-line determ nation of the rel eased

pheny! t hiSBigy Parlteminy denidatde/e £ e tmpiods B (P +AGERI osyst ens

‘Anal yzer, model 120 A PTH. It showed the follow ng N-termnal sequence as

the mai n sequence: ‘(about 80% of the protein anount):
Asp- Ser - \3&5")@&1@@8 @&Fﬁeyi Lcys: Rgcdrding stdPrithdd methodpart fromt h| s,

the fol | 9Wedgh1S
Leu- (Val ) (Pr o) (H| S Lrig%cg Qaa rpeﬂa%et?%j(ﬁﬁea%lrﬁ%o TP nt o
br acket s 8o6d Rot” 1"CIO@ar:ll cr gawt i itdioksss pRl1m nanyafr@slo4 SDS- PAGE

The sanpbecnéeaaw @2 néR D P AKBRS J0N N SEBLHRULS] o
prelim nar the difference that the sarrp e armunt was

test pt_f
10 g. Thg égﬁg%e w&;eP% fvg%e samples from purlflcatlon steps ¢)

and d) (prellmlnary test 1) was determined by means of

Bio-Rad Protein Assay and calculated from the absorption
at 280 nm, with a content of 1 mg TNF-BP/ml being

© assigned to an absorption of 1.0.

The samples containing about 25 um proteihr(from
preliminary test 1lc¢) and ebout 5 ug (from 1d) in reduced
(B-mercaptoethanol) and non-reduced fofm'were'applied to
'a 3% concentration gel and a 5% to 20% lienar
polyacrylamide gradient gel. Electrophoresis was
performed at 25mA/ge1 without coollng Phosphorylase B -
(MW 94, 000), ‘bovine serum albumin: (MW 67 000), ovalbum1n3
(MW 43,000), carboanhydrase (MW 30, 000), soybean tryp51n
_1nh1b1tor (MW 20,100) and o- laktalbumln (MW 14,400) were.
~ used as‘moleculaf weight markers (Pharmacia). The gels
were stained with Coomassie_blue'in'7%,acetic.aCid/40%

ethenol'and‘destaihed_in-7% acetic acid/25% ethanol.

The result of the SDS- PAGE showed TNF-BP as a. polypeptlde
chaln with a molecular welght of about 30, 000 ‘

Preliminary Test 3




in 50 | water and divided into 4 portions.. One of the four aliquot parts
was reduced by neans SDS- PAGE according to the nethod of Laemmi (24) with
DIT (dithiothreitol) for determ ning.the purity and was separated on

m nigels (Hofer; 55x80x0.75mm 15%; the marker indicated in prelimnary
test 8 was used as the nolecular weight marker. Staining was perfornmed
according to the Cakley nethod (Cakley, et al., 1986).. The

el ectrophoretogramis illustrated in Fig. 9. It shows a single band at a
nol ecul ar wei ght of about 30, 000. %ﬁanple 1 a) Tryptic Peptide Mapping
About 60 pg of thePproteln purified according to prelimnary test |d)

wer e, de8al SamB}ies Fraparadd *3dd Phase HPLC and thus further purified. To this
end a Bakerbond WP C18 colum (Baker; 4.6 x 250 nmm and 0.1%

trifluorogacetic used i.n nt A in acetonitrile
(el uent %% tolfra%rl?ﬁ’oﬁré’ ﬁ%&sé’urﬁfwdgrafgoéﬁeq%c %as¥ was 20% to 68% of
el uent Bplt'lalidllmall'y thette dtd)owewas desayldred Ivela atevBirberinpisat 280 nm  The

TNF- BP Cgﬁhg' 0i,3g ﬁg@@g&%ﬁ% 8(% tehgg ARyl sk Orb%%%w)czws

collecte rie in 6 annnnlun1 i'carbonaté&. 1% w/
'correspoﬁ@lﬁyntdﬁgk@rg trPp & ﬁ5086@Hr@m@bﬂ N yorageetaideed to thls

sol utionaand {Bee eacld QR wlivekUrR IRt NGURAed At RAod i B dours. 1% w w
s subsequent|y added once again and i ncubation was,£ continued

tryp5|n
over ni gh{® Wi‘lésrltt e Péd&élﬁ grbdfe phasgi-sdie d@aafFesnt KEFERAY on - bat ch
. had . thenwadded/thereea oF blﬁewtumeanamd #3n. ofetection was

performed at 214 nm and at 280 nm at the‘same time. The
TNF-BP containing fraction was collected, dried and
dissolved in 75 pl 70% formic acid and directly used for .

the amino acid sequence analysis.
. b) Amino Acid Sequence Analysis

The automatic amino- acid sequence analysis was performed
| with an Applied Blosystems 477 A Liguid Phase Sequenator = ‘.7ﬁ5ﬁ
by on-line determlnatlon of the released ' - |
~phenylthiohydantoin derlvatlves by means of an Applied
Biosystems Analyzer, model 120 A PTH. It showed the
. following N-terminal seqﬁence as the main sedueﬁeeff'"
(about 80% of the proteih amount): Asp-Ser-Val-Xaa-Pro-
Gln-Gly-Lys-Tyr-Ile-His-Pro-Gln-. R
- Apart from this, the following side sequence could be :
detected Leu-(Val) (Pro) ~ (His)-Leu-Gly-Xaa-Arg-Glu-.
‘(The amino ac;ds put into brackets could not be’ clearly
_;dentlfled )



0.5 Mdithiothreitol and was allowed to stand at room tenperature for 2
hours. The resultant tryptic cl eavage peptides were separated via reversed
phase HPLC, a Delta PAK C18 colum (Waters, 3.9 x 150 nm 5 pmparticle

di aneter, 100 A pore dianeter) being used at 30C and 0.1%trifl uoroacetic
acid in water (eluent A) and in acetonitrile (eluent B) as the nobile
phase. The gradient increase was O to 55% of eluent Bwthin 55 mn; 55%B
was then maintained for 15 min. The3flow rate was 1 m/mn; detection was
in parallel at 214 nm (0.5 AUFS) and at 280 nm (0.05 AUFS). b) Sequence
Anal ysi s pofa1EriRiars, HeRid des Sone of the tryptic cleavage peptides of

TNF- BP obtai ned according to a) were subjected to automatic amno acid
sequence analysis. To. this end the corresponding fractions fromreversed .
phase HPeGswerercol | ected, dried and dissolved in 75 gl 70%form c acid.
These solutions were direclty used for sequencing in an Applied 37

Bi osystens 477 A Pul sed Liquid Phase Sequenator. Table 1 shows the results
of the s@heesampdealpreiparaft idne wasy plerdorpeid iiteshel RamdTinanmmat ds put into
br acket s coul.d t r The in " Xaa" neans that
t he anln% g%i ﬂ% hﬂ%%&&f %%ﬁ %&E% ?%rbgg 6ﬁ%P “4hino acid at
pOSi ti ontBath}Ied Sﬁ@Pll?eamewﬂil Wiagd 340n pof.r Fve; @ﬁwleTh@sse:@mmd

- Xaa- Asnjfeko mr whit@ rPagit a%}ld@a81m;%sw§ta&hb@@ Ces dihahd he ami no
acid 6 |%ggres ated form In fraction 17 the amno acid in

i | ycos
.posi tion Eoﬁi&qHP§opgﬁ HéslagﬂPFFFeHY PRANSe §HENEACEXaa- Asn- Ser.

. (al readyacappaangngoi gher aethed 3F faenkllé positivaes Grio 8 might

(dithiothreitol) for determining the purity and was
Separated on minigels (Héfer; 55x80x0.75mm, 15%); the
- marker indicated in prellmlnary test 8 was used as the ‘
molecular weight marker. Stalnlng was performed according -
to the Oakley method (0Oakley, et al., 1986) .. The
elebtrbphoretogram is illustrated in Fig. 9. It showe a
single band at a molecular weight of about 30,000;

Example 1
- a) Tryptic*PeptiderMapping'

About. 60 ug. of the proteln purlfled accordlng to
preliminary test 1d) were desalted via reversed phase g
' HPLC and thus further purlfled To this end a Bakerbond"
- WP C18 column (Baker; 4.6 x 250 mm) and O. 1,' '
trifluorcacetic acid wwere used 1n,water (eluent A) ahdl
in acetonitrile (eluent‘B) as the mobile phase. The
"gradient increase was 20% to 68% of eluent'B;in‘24'min.e
Detection was in parallel at 214 nm and at 280 hm;fTheb
1‘TNF—BP eontaining fraetion (retention time:fabout.13.0




indicate that the amno acid 6 is present in glycosylated form The first
13 amno acids of. fraction 17 are largely identical with fraction 8; thus
fraction 17 is probably a peptide obtained by inconplete tryptic cl eavage.
The-identity of fraction 21 with the positions 7 to 14 of fraction 27 is
striking. Both in fraction 21 and in fraction 27 the sequence is suddenly
interrupted after the am no acid asparagine (positions 8 and 14) al though
a tryptic cleavage has not to be ﬁ&pected here. This m ght indicate that
the ami no acid asparagine (positio 8 in fraction 21 and position 14 in
fraction_ 27) coul nlno aci_d .of TNF-BP.. The | arge
dont 1y bl vEBR PROLEEEBEncEZSFS ARtk FORSPI Y ipidartnd oy I & Shal
anount amgmbhéusi bécaehoente.of the N-term nus determined in the :
prelimnary test 10 is striking. The fact that the proteins of the main
and side sequences could not be separated on an analytical reversed-phase
HPLC coIL%nWIWFeanrﬂap?ndesg 8b) 038 riondirypse Kﬁ@@hmhagmnnteln with the
side seqientfieim) @ whar uAkqa ThE: @Bl‘%xts%ﬂ@‘i‘:%ﬁt a&lﬁet%f %@d&% whi ch i's

converted roceSS|n substantially into protein wth e main

'sequencéM1 Bﬁ?lﬁﬁsAﬁFﬁHbﬁEPé 8kqdénke for 6 hours- 1% w/w trYPSln
Lottt was - subsequentiy-added-once-aga1n-and-1ncubat10% A& - Ser - Val

Pro 2 Xaa - Xaa - Leu - Ser S Ser - Lys 3 -
Tigontinfled Sbehitly X So). Mg 4 Gu . hen - Q. (ors)- Vel -

:,. Ser (Q/s) Ser Asn -(Cys) - Lys 5 Qu - Asn - Gu -(Cs)- Val Ser - (Cys)-

- For the reduction of. the disulfide bridges the reaction.
" batch had then added thereto 60 ul &€ M urea and 12 ul of
0.5 M dithiothreitol and was allowed to stand at room

temperature for 2 hours.

' The resultant tryptic cleavage peptides were separated
via reversed phase HPLC,”a Delta PAK CiB column (Waters, .
3.9 x 150 mm, 5 um particle diametef, 100 A pore
diameter) being used at 30°C and 0.1% trifluoroacetic
acid in Watef (eluent A) and in acetonitrile (eluent B)

" as the mobile phasé.'The gradient increase was 0 to 55%
Aof eluent B within 55 min; 55% B waé then maintained for
15 min. The flow rate was 1 ml/min; detection was in
parallel at 214 nm (0.5 AUFS) and at 280 nm (0.05 AUFS).

'.-b)isequence Analysis of Tryptic Peptides

_Some of the tryptic cleavage peptides of TNF-BP obtained
.-_according to a) were subjecfed to automatic amino acid
' sequence analysis. To this end the correspondlng )

 fractions from reversed phase HPLC were collected, dried
and dissolved in 75 pl 70% formic acid. These solutions

‘were direclty used for sequencing in an Applied




(Ser)- Asn - (Cys)- Lys (Lys) STyr lie - Hs Pro Gn - Xaa - Asn - Ser
Ile - Xaa -'Xaa - Xaa - Lys 11 Qu Cgs - Qu Ser - Ay - Ser - Phe - Thr -
Ala - Ser - Glu - Asn -(Asn) - (Lys) 12 Leu - Val - Pro Hs - Leu - Ay -
Asp - Arg 13 Lys - Qu - Mt - Gy - Gn - Val - Qu lle Ser - Ser -
(Cys)- Thr - Val - Asp - (Arg) 14/1 dy - Thr - Tyr - Leu - Tyr - Asn -
Asp - Pro - Gly - Pro - Ay Gn 14/ 11 (AQu) - Mt - Ay - dn Val -((jlu)-i
rlrae) (Ser)- Xaa - Xaa - Xaa - (Vél) -(Asp)- 39 15 Lys - Qu - Mt - Ay
- G@n- Vval - Qu - Ile Ser - Ser - (Cys) - Thr - Val Asp - Arg Asp - Thr

- Val - yBystdhy 4747 A yH’ulséd q,qurid.s Phef’é@ Se 'éhataiaa Takﬁ?é‘ 1 $er ”
- aa ; yr

I |l e : T%%)Owlsy(t%/ %%F’uqtﬁ/ o%’ Eh s%’g%ebnce o@?eprtbryp g - Gn -
Asp - Thipeptdates; Xdee AngiRd deids g(lﬁysi)nto Lkﬂ:;ackthfg) coﬂc’ﬂ n%ﬁ | 18e PhS) U__ f\ZL‘
Z?A?I n g@%@tﬁrflel_d \éaclr éu%’és) 'I&}%/ehr x?&a%atlorts' Xaa epaaar( - Pro - |
dn - |l aning @gtigh cords] ot mnm:mmﬁ@chem (ﬁost:ttacaﬂal yzed tryptic
pepti desogt BMERP 2RI phsition 6 could not be identified in
fraction 8. The sequence —Xaé—Asn—Ser— for the position
- 6—8 presumably indicates that the amino acid 6 is present
cin glycdsylated form.
In fraction 17 the amino acid in position 6 could also
not be identified. The sequence ~Xaa-Asn-Ser (already
| appearing in.fraction 8) for the positions 6 to 8 might
'indicate‘that the amino acid 6 is present in giycosylated
form. The first 13 amino acids of fraction 17 are largely
| 1dent1cal with fraction 8; thus fraction 17 is probably a
-peptlde obtained by incomplete tryptic cleavage.

7 The 1dentlty of fraction 21 w1th the positions 7 to 14 of
 'fract1on 27 is strlklng Both in fraction 21 and in
',fractlon‘27 the sequence is suddenly interrupted after
- the -amino acid asparagine (positions: 8 and 14) although &

tryptic cleavage haS‘nbt:to be ekpected here. This might
| indicate that the amino acid asparagine (pOsiticn_s‘in'
fracticn'zi andmpoéition‘l4-in fraction 27) could be the_i
Cc-terminal amino acid of TNF-BP.

‘The large identity between the séquehde of fraction 12
appearing ohly in a small amount and the side sequence of

the N—terminus determined in the preliminary test 10 is
striking. The fact that the proteins of the main and side
'sequences could not be separated on an analytical
reversed—phése HPLC column (preliminary test 3b)




sanpl es

Anal ysis of the Ctermnus This analysis was perforned in accordance with
the principle of the nmethod described in (Hsieng et al.., 1988). 40
About 60 pg of the protein purified according to prelimnary test 2d) were
desalted via reversed phase HPLC and thus further purified. To this end a
Bakerbond WP C18 colum (Baker; 4.6 x 250 mm) and 0.1% trifluoroacetic
acid in water (eluent A) and in acetonitrile (eluent B) were used as the
mobi | e phase. Gadient increase wag 20%to 68% of eluent B in 24 mn.
Detection was in parallel at 214 nmand at 280 nm The TNF-BP containing
fraction,(reteptiopn ti about 13 0 s..col | ected drled and

di ssol veBI(’ﬁdiH c356 dAEhTsénEW RGP a et é:h(esé’-t %Oo SHEERET Y N HCl). 6 Al
Brij 35 fdbmngénrNFRBRabatEnded &5 thar biestgrepmiwgsevhiR G4 ng/m in

veter, BoghiLnger MnROELTE M, ERL4Z: A a0ARd o, iy seaplut fon. Thi s

correspoﬁagVFE 54 io”of "énz ein o

al . 1988%h ﬁhsamphe ekglenak-was taken fromthe reaction mxture
innediately after addition of the enzyne and the enzymatic reaction was
interrupted by acidification with 2 Al of concentrated trifluroacetic acid
and by fFeegrhgn afmipgcAcifeSeasenicén nixture was allowed to stand: in the

- refrigerator._(about..8C)....and.saoplLes.af..2Q0 _Al__each were —taken after 10,

20, 60 and 120 minutes. The rest of the reaction mxture was left at room
tenperature for another 120 minutes. Imediately after renoval all of. the

1 Asp - Ser - Val - Cys - Pro - Gln - Gly - Lys

2 t' 'Xaa - Xaa - Leu - Ser -(Cys)- Ser - Lyé

93_- ' .-Asp - Thr - Val - {(Cys)- Gly -{Cys)- Arg '

4 _ ; Glu - Asn - Glu - (Cys)— val - Ser - (Cys) -

]_ Ser - Asn u(Cys) - Lys

‘~5‘_ 'Glu - Asn - Glu'~(Cys)f Val - Ser - (Cys)—
: ':(Ser)— Asn - (Cys)- Lys - (Lys)

8 ~ Tyr - Ile -~ His - Pro -~ Gln - Xaa - Asn - Ser
- Ile - Xaa - Xaa - Xaa - Lys

1y . _ Glu - Cys - Glu - Ser.—‘Gly - Ser d,Phé - Thr
- Ala - Ser - Glu - Asn —(Asn)'— (Lys)

12 o 'Lep —rVal - Pro - His —_Leﬁ - Gly -'Aép Arg
13 © Lys - Glu - Met - Gly - Gln - Val - Glu - Ile
- BSer - Ser - (Cys)< Thr - Val - Asp - (Arg)

14/1 Gly - Thr - Tyr - Leu - Tyr - Asn - Asp - Cyél -
- Pro - Gly - Pro - Gly - Gln -

ion !

“14/IT (Glu) ~ Met - Gly - Gln - Val -(Glu)—xflféa -
' (Ser)— Xaa'- Xaa - Xaa - (Val) ~(Asp)a.'



were acidified by addition of 2 Al of concentrated 41 trifluoroacetic acid
and frozen at -20C, whereby the enzymatic reaction was interrupted. In
parallel with the described sanple batch with about 60 pg TNF-BP, a bl ank
reagent val ue, which had no protein added thereto, was used under
identical conditions. After the last_sanpling all sanples were dried in a
Speed Vac Concentrator for 30 ninuﬂ%%, mxed with 10 pl of a solution
consisting of 2 parts art f _ r L pggd of
triet am ne (jfl FE%i?lng %olut % %?Rkhe Pﬂgotgggknlno Aci d AnaIyS|s
System of Waters) Sewd -oBee agbfwsdrire@hiora Gort &ﬁﬁlbderhe sanpl es wer e
then mxed with h of e_" atJ Qn Reagent" (7:1:1:1 =
et hanol : water gé?r|§?ﬁ§lan1%2 pﬁgggplsot ﬁtcyanate Pi cotag Systen) for
the . derivatization of the amno acids cleaved off fromthe C term nus,
allo to stand¥$. r09¥1tengggaLU@§onrd¥% Myt es gowl thegrdried in a
Speed “Vac Conce ator"tor 1 hour he sanples were dissolved in 100 Al
"Sanpl e Di Iuent"~ IRecot 6GySYstehfys alldiss )~ flofs anal $%% hg™ t iSder i vat i zed
“am no aci ds. h@? sob |Qn§350_pk ch were analyzed wth the aid of -
rever sed phase HPL %colu nobi | e phase and gradi ent according to the -
original instructions of the Pi cotag system of Waters). The chronatograns
of theygsanples gnd Lh@hglan&y&eaggmﬁlvahgﬁs-Memgncenmaped @¥sh the -
- chronatogranlof an_anal ogously derlvgﬁ!zedég%xtur (10 ?nnllanlno aC|d)
of standard anino BEPds EBECKmEAfP. 4 mes appar ent fromthe
'quantltatlve resmégs okahhe ATg

21 Leu - (Cys) - Leu —_Pro - Gln —VIle.— Glu -
Asn '
26 - Gln‘m Asn - Thr - Val —(Cys)— Thr - Xaa -

©(His)- Ala - Gly - Phe - (Phe) - Leu,f (Arg)

27 . ' Ser ~ Leu - Glu - (Cys) —-Thr - Lys - Leu -
| B (Cys)- Leu - Pro - Gln -~ Ile = Glu - Asn

Table 1z Amino acid sequences of the analyzed
tryptlc peptldes of TNF-BP

Example 2
"Analysis of the C-terminus
This énalysis”was-pefformed in accordance with the

principle of. the method described in (Hsieng et al.,
1988)..




Picotag am no acid, analysis (Table 2), it is very likely that asparagine
Is the CGtermnal amno acid of TNF-BP. Apart from asparagi ne, glutamc
acid and a snmall anpbunt of isoleucine could be detected after a reaction
time of 240 m nutes. Amounts of other am no acids significantly |ying
above the blank reagent value could not be found even after a reaction
time of 240 mnutes. This result (-lle-AE u-Asn as the Cterm nus) supports
the assunption derived fromthe N-term nal sequencing of the tryptic
peptides 21 and 27 that the anino ad®s -1le-G ue-Asn (Exanple |b)
identified at the C-termnus in these peptides represent the Cterm nus of
TNF- BP. Reaction time Integration units for the am no acids |soleucine

d ut ani ¢ Mwiut Agparpgifheche protein purified according to

----------- STIAYY Cedt I3d) Wers desalfed vid Feversad thade 20 - 83,304
50 168, 28F I, £ 7Y, RS SEFARESd g Fevsgsed phide
________ HPIC and thus further purified. To _this _end .a _Bakgppend:

- Quant i t atygp/ @18V AdiatdP Ny mfxdiie Lig ot IBARMN0 aei¢l, ppal ysis after reaction
of car boxy J,1_e tidase P with A TNF-BP. 43 Nethods regardjng Exanples 3 to 7: °

Unl ess e HanPagefticy astife it W tSh| @deht Mol - standard et hods
whi ch caadetdndakdd s dludrd @janterd afienne Hrooksowil€omdye W th the
cohdftiog%aa%g% f%%%%ase was 20% to 68% of eluent B in 24 min.

Detection was in parallel at 214 nm and at 280 nm. The

"TNF-BP containing fractioh (retention time about 13.0 _

min) was colleéted, dried and dissolved in 120 gl 10 mM

sodium acetate (set to pH 4 with 1 N'HCl).

6 ul Brij 35Vtio mg,/ml in-Water) and 1.5 carboxypeptidase”
P (0.1 ng/ml in water, Boehringer Mannheim; No. 810142).
were added to'this_solﬁtion. This corresponds to a'weight )
ratio of enzyme to ptotein'of 1 .to 400-(Frdhman et al.,
1988). R B

A sample of 20 ﬁl Was taken from the reaction mikﬁure

- immediately after addition of the enzyme and the . 7 _
-ehzymatic reaction was interrupted.by'aciqification with'
2 pl of concentrated trifluroacetic acid and by freezing
“at -20°C.

The reaction miXture was'allowed'to étandlin;the
refrigerator (about 85C); and'samp1Eéfbf 20 ul each were
taken after 10, 20, 60 and 120 minutes. The rest of the
reaction mixture was 1éft at foom,temperature for another
i20 minutes. Imﬁediately_afterrremoval all of the samples

were acidified by addition of 2 pl of concentrated



- by manufacturers were used in the follow ng exanples. To sinplify the
description of the foll ow ng exanples, nethods or designations that wll
often recur. shall be described briefly hereinafter: "Cutting"” or
"digesting” of DNA refers to the catalytic cleavage of DNA by neans of
restriction endonucl eases (restriction enzynmes) at sites (restriction
sites) specific thereof. Restriction endonucleases are conmmercially
avai |l abl e and are used under conditihens reconmended by nmanufacturers
(buffer, bovine serum albumin (BSA) as carrier protein dithiothreitol

(DTT) as ¢ by o1 6610002081 D81a 0L 4aELODL, RESLEbCE! Ofngpdgpuelgases are
Fe haPEE g

normal |y ghated by a capita fer, nost of "the Fl owed by
-smal | |enqn#rmeﬁmprﬁ#amwiqnaW&enentennnpteﬁ The Ietters depend on the
m croorgani smfrom which the corresponding restriction endonucl ease was

isolated (for instance; Sma |: Serratia marcescens). About 1 % DNA i s
nor mal | y JutPaFahl@hevbkh skherdeseribed srmphe batghevihhapbaut260A buf fer

sol ution ud\kzmmmg/, atﬂilmlekIﬁe@@emﬂCﬁ@Bﬁeanﬂ@éhoﬂa@f nd pedtedh 37C, but it
may be va 1%baccordance W tur structlons of use.

Aft er the Fropetattoh 1 éun o% ﬁ%ﬁecﬁfoﬁpngé $8R8ti mes removed by

i ncubation mnth al kal i ne phosphatase of calf |ntest|ne (CIP). This helps

to preventeqn t Stateég @Qam@;@fsg esatfeanan? g;gaue“t

| i gase reaction . C|r |near|ze wi t hout

i nserti o6t QPQRﬁRﬁﬁPﬁEWAfQReﬁﬂn#RQUtlee%sxedaweﬁholhemhneé aDNA

- fragment gARR i dI0TIBHE e tialg dsphosphory| & edegiAst, Céltlséfes%kh

. restrlctlon endonuc| eases. c'f?ieactlon conditions for’

: - water and 1 part of triethylamine (= " Redrylng Solution®
of the Picotag Amino Acid Analysis System of Waters) and
once again dried for.a-short period_ The samples were
then mixed with 20 gl each of the'"Derivatizaﬁion ,

'Reagent" (7:1:1:1 ='ethanoi : water : triethylamine :
phenylisothiocyanate; ‘Picotag System) for the

-derlvatlzatlon of the amino a01ds cleaved off from the C-;;h

' termlnus allowed. to stand at room temperature for 20 '
minutes and then dried in a Speed Vac Concentrator for 1

hour.

'The samples were'dissdlved_in 100 pl "Saﬁple’Diluent"
(Picotaq System of Waters) for analyzing the derivatized
amino a01ds. Of these solutions 50 pl each were analyzed
with ‘the aid of reversed phase HPLC (column, mobile phase'

i and gradient accordlng to the original instructions of

'the Plcotag system of Waters) The chromatograms of the
samples and the blank reagent values werea compared with
‘the chromatogram of an analogously derivatized mixture
-(100. pmol/amino acid) of standard amino acids (Beckman) .



i ncubation with al kal i ne phosphatase can e.g. be gathered fromthe M3

Cl oni ng and Sequenci ng Handbook (Anershami, PI/129/83/12). After

i ncubation protein is renmoved by extraction with phenol and chl orof rom and
the DNA is precipitated fromthe aqueous phase by addition of ethanol.
"Isolating" a specific DNA fragnent neans the separation of the DNA
fragnments obtained by restriction digestion, e.g. on a 1% agarose gel.
After electrophoresis and visualizagjon of the DNA in UV Iight by staining
with ethidiumbromde (EtBr) the desired fragnent is localized wth the

hel p of the_ nol ecul ar wei mhlc al so been applied, and is

' bound by 2FuPErEm ese@éﬂaarr&gﬁorf?é 13‘5‘3’@7 &&DH{F Schol 1).
The DNA mm@ednﬁmd |ara:st”|gmmehaJJsowm]1e l2yf,f art (@&erﬁy INaEly 20 nM Tri s

pH = t uffer (1 M

e, |20 Hhi PR AT, 18 Yl Ehnsp it Sl AAG A R m L Lt 1 on

of ethaﬁoarﬂ”ﬁnmmﬁ@mwaaqmmerngiutaMmg|ammw@@ﬁhﬂ(ﬁmaﬁ1|amwunno an

or gani S%fsqsui%hctﬁ% %ﬁ%b%ert%@eeaata%etﬂﬂ%r %eacel%@&rlé&ee%@l ther

extrachronosonal ly o hr onosonal % Transfornation E.coli_ is in line

Wi th t he 2Bt Reatasd; AaOR@Ten AMhe EMHICh G i Séﬁﬁ’éﬁ&%ﬂé’ndbook
( Amer shamy i Ry é%%/v%?:/th%) b1RArdS rehSRAHERGITNE c@ma BYA mRaFDdEe -
‘determ nation % t he nucleot|q$%%&gﬁfg4 hi s d the DNA to be
sequence8Vels AEitPEt A FFATTERTY sPﬁP@teﬁn mESSHtd t he
fragnent$ ane—snuenparaseﬁhentatemmaamﬁondmp@byt&uthﬁﬂ&ssumptlon
- derived from the N-terminal sequencing of the tryptlc -
peptides 21 and 27 that the amino ac;ds -Ile-Glue-Asn
(Example 1b) identified at the C-terminus in these
peptides represent the C-terminus of TNF-BP.

. Reaction time . Integratlon unlts for the

amino acids

Isoleﬁcine - Glutamic Acid ' Asparagihe L
0 - _ _
10 - | - -
20 - S - 83,304
60 - . - 168,250
~120 - A - 319,470
240 85,537 - 152,350 . 416,570

" Table 23 Quantitative evaluation of the Picotag amino
“acid analy51s after reaction of carboxypeptidase P w1th
"TNF ~BP.




- mp8, np9, npl8 or npl9 double-strand DNA, or the DNA is fragnented by
means of ultrasonics, the ends are repaired and the size-sel ectionated
fragnents are incorporated into Sma | .cut, dephosphorylated ML3 np8 DNA
(Shotgun Method). After transformation of E.coli JM 101 single- strand DNA
is isolated fromreconbi nant ML3 phages according to the ML3 C oning and
Sequenci ng Handbook (Amersham PI/129/83/132) and sequenced according to
. the dideoxy nethod (Sanger et al., 1977). An alternative to the use of
‘the Kl enow fragnment of the E coli DRA polynmerase | is the T7-DNA

pol ynmerase (" Sequenase”, United States Bi ochem cal Corporation). The
sequenceM . pehincy Examples 3 nt@cZsrdance with the nanual
"Sequenase: Step-by-Step Protocols for DNA Sequencing wth Sequenase”
(Version_2.0). Another, sequencin thod.is the cloning of the to be: :
sequence&%lt‘r:?s‘a\5 \%@Hcm%rﬁtqﬁ‘gré&?ﬁwlﬁﬁrr?‘%%eﬁuf?ﬁ'g]?_?ﬁa?96ﬁa rigin of a
DNA si nglstasidaant] nphiggsid MiBicH | dan (Iee glodke@sepi be peldlarscri pt ML3 of
Strat ageng fef[gr{ceé béélé‘s[‘%xoré%%i;? &{tﬂ?t 'L %&’E@#V“gtﬁ‘eéé‘eméeﬁgﬁbi nant
nol ecul e the transfornmants can it ected with a he per pﬂagg, €. g.
ML3KO7 obyRaguffacrwnegh)wers wsedsin tthe fol kewieg oéxamppes - pHages and

packed, siinghe-rf randehss oGO NaE MECTA8] 1 sw PRy akRefp1dBe sequencing
tenpl ate l:ﬂ? prﬁo%:essed ,bsy anal ogy with the ML3 %hodfﬁq%oubfe- st randed

pl asmi d PRANRES ®ahdeienatnPni ralt ywikh bty 1ecut nshetbrBgnce with the
. above- nedeisendbhate @irenod NG Hevrsirartdral kal i treatnment. The sequences were .
eval uated by neans of conputer - prograns originally devel oped by R -Staden
- (St aden et ' o

N - "Cutting” or "digesting" of DNA refers to the catalytic
cleavage of DNA by means df-reétriction endonucleases
~ (restriction enzymes) at sites (restriction sites)

specific thereof. Restriction endonucleases are

Ak CHS A S8 -0 A N

commercially available and are used under conditions
'reéommended by manufacturers (buffer, boviné sefum
'a}bumin (BSA) as carrier protein, dithiothreitol (DTIT) as
'_pfOtectiOndagainst oxidation). Restriction endonucleases
are normally designated by a capital letter, most of the
time-fbllowed'by small letters and normally a Roman
numeral,‘The-letters'depehd on the_microorganism from
which the corrésponqing festriéﬁion endonuclease was
 isolated (for instance: Sma I: Serratia marcescens).
About 1 pg DNA is normally cut with one or several units.
 of the enzyme in about 20-ul'buffer solution. Normally,
chere is'an incubation period of 1 hour at 37°C, but it
may be varied in accordance:with the manufacturer's |
'ainstructions of use. After the cutting operation the 5'
- phosphate group is sometimes removed by incubation with
f'alkalihe_phosphatase:of calf intestine (CIP). This helps
to prevent an_undesired_reaction of the specifi¢ site in

- a subsequent ligase reaction (e.g. circularization of a



al ., 1982) and nodified by CH Pieler (Pieler, 1987). "Ligating" neans the
process of form ng phosphodi ester bonds between two end of doubl e-stranded
DNA fragnments. Between 0.02 and 0.2 g DNA fragnments in 10 Al are nornmally .
ligated with about 5 units T4-DNA lipase in a suitable buffer solution
(Maniatis et al., 1982). "Preparation” of DNA fromtransformnts neans the
‘isolation of the plasmd DNA from bacteria by neans of the al kaline SDS
met hod, nodified according to Birnaim and Doly, under om ssion of the

| ysozynme. The bacteria from 1.5 to 50 ml culture are used. :
"digonucl eotides" are short polydeoxynucl eotides which are chem cal

synt het i 2é@earigsshRliasiisl sehiidts LSRNt AF MRRIOBBINMas used
t her ef or friggerd) . JUHIELOG IR RIS HEIRERSS N SUFdee M th the Model

381A User. Manyal | j ed Bi gsystens). Sequence  priners are directly used
wi t hout ' F*QF Ry Yp&ﬁ%id@%%?%grdllﬁgcblq FHt e e purified up to a
DI LA S e oI e O sone
~purifica cQl.um, . [ i_0S e r oduc u .

Longer o}ihg({}%&%’ﬁ’& W&e%%pﬁl%alﬂﬁﬁ @"eoc?%ibaﬁ%/acﬁrﬁ/l%rﬁ’d}egga ee‘é‘fci ophor esi s
(]ES% aclrﬁlr_ami @t];é,e @I.1135%ltwins'tag wngrisgeuehNng éﬂxndEBEilbLﬁpﬁmr)‘sham,d dFsaI?,t ed
after el ygti K the ﬁﬂQﬁr ; Egni ample 3 -
.Prepar at ?gﬁﬁlg? /.?%2]152 'Sg’?é:ie}é: ?rﬁuﬁaﬁ%oﬁ g re'o%gsl@ e sveﬁéhg_ct%ﬁn of the
ol i gonucPEETREES M ¥ LiFld @RI aneks sddonas die anse tliredd@¢ ¥or the
~anplificgteeipetatBiArrbY #BRNSRedtieRphase by addition of

ethanol. ' : -

"Isolating" afspecifiC~DNA fragment méans‘the separation
of the DNA fragments obtained by'restriction digestion,
e.q. onfa_l%-égarose gel. After eléctrqphoresis and
visualization of the DNA in uv light.by staining with
"ethidium bromide (EtBr) the desired frégment is localized
with the help of the'mblecular‘weight mafker, which has
‘also been applied, and is.boﬁnd'by further
,electrophoresis-to'DE_81 paper (SChleicher and Schﬁll);
- The DNA is washed by rinsing with low=-salt buffer (200 mM
NaCl, 20 mM Tris pH = 7.5, 1 mM EDTA) and subsequently
eluted withra'highdsalt buffer (1 M NaCl, 20 mM tris pH =
| 7.5, I mM EDTA). The DNA is precipitdted-by;addition.of
ethanol. ' : S : o

'"Transfbrmation" means‘the’incorpotation of DNA into an
organism, so that the DNA can be repliéated there,
~integrated either extrachromosomally or chromosomally.
‘Transformation of E.coli is in line with the method

~indicated in the'MIB Cloning”and'séquencing Handbook
(Amersham, PI/129/83/12). o



a) A heptapeptide region which permts the |lowest conplexity of a m xed

ol i gonucl eotide for hybridization on cDNA was sel ected fromthe N

term nal anino acid sequence of the TNF binding protein (nmain sequence
obtained fromprelimnary test 3 and Exanple 1, fraction 1)

Asp- Ser-Val -Cgs-Pro-A@ n-d y-Lys-Tyr-1le- H s-Pro-A@n-. These are the am no
acids 6 to 12. To reduce the conplexity of the m xed oligonucl eotide, four
m xed ol i gonucl eoti des were produced with a conplexity of 48 each. The

ol igonucl eotides were prepared in the direction of the nRNA; they are
,thus. oriented towards the 3' end of the sequence and are identical wth
'the noncdHRPanFa’ AL (PN getlee defernipatienTpE. Ehe- His-Pro 5' CAA

- GGT AAA TAlc ATt g ddenderidNE: BR #34 is BBhd 1688 DA L& KeCsbqubnEhl GGC AAA
TAT ATT CAT TNE- BP, #3/ 1640 . CC48 A5 AAA TAT
ATT CAT G&. fcctﬁé é"ﬁl%é?%ttté? E%ﬁe %‘&‘%h"%‘a%ﬂ“%ﬁe ARA TA? ATT CAT
CC 3' TNF-BRg8int £Bird 6hdoxprad & Cinﬁto botrespondéngdyi ontwMi3sel ect ed
fromthe B NG 3fT dip PEBENGSH PTaSub {YRILLaREPHNAS LETBRL BRaTEsOT the
fragmented by means of'ultrasonics,‘the ends are repaired
and the size-selectionated fragments are inoorporated‘
into Sma I cut, dephosphorylated M13 mp8 DNA (Shotgun
Method) . After transformatlon of E.coli JM 101 51ngle—
- strand DNA is isolated from recomblnant M13 phages
according to the M13 Clonlng and SeqpenCLng Handbook
(Amersham, PI/129/83/132) and sequenced according to the
dideoxy method (Sanger et al., 1977}._Ah alternative to
. the use of the Klenow fragment,ofethe'E,coli“DNA
polymerase I is the T?—DNA'polymerase'(FSequenase“,
.United States Biochemical Corporatioh).,The seqoence
reactions are carried out in accordance with the maﬁual
"Sequenase: Step-~by- Step Protocols for DNA Sequen01ng

with- Sequenase" (Version 2.0).

Another sequencing method is the_oioning'of'the DNA to be
sequenced in a vector whlch inter alia, carrles a
replication orlgln of a DNA 51ng1e ~-strand phage (M13, fl)
(e.qg. Bluescrlbe or.Bluescrlpt M13:oflstratagene). After
‘transformation‘of E. coli JM103 With'the'recombinant
molecule the transformants can'be.infected With;a helper '
- phage, e.g. M13K07 or R408 of Promega). As'a result a' ‘
mixture of helper phagee and packed, 51ngle -stranded .
recombinant vector is ‘obtained. The sequenc1ng template
1s processed by analogy with the M13 method. Doqble—
stranded;plasmid DNA was denatured and directly sequenced



tryptic digest) of the am no acid sequence
'A u- Cys-Ser-d y-Ser-Phe-Thr-Al a-Ser-(d u/ Cys) - Asn-Asn- Lys

(cf.

and anot her set of m xed oligonucl eotides were synthetized:

- Phe-Thr- Al a- Ser-d u- Asn- Asn-Lys Cys TNF-BP #4/5 (EBI-1653):
CGG AGACTC TTG TTG TT CCTAGGG 51 GG T T T T TNF-BP.#4/6 (EBI-1654):
3' AAA TGA CGG TCA CTC TTG TTG TT CCTAGGG 5° GG T GT T TNFBP. #4/7
(EBI-1657): 3' AAA TGA CGG AGA ACA TEG TTGIT CCTAGGG 5 GGTTGT °

TNF- BP #4/8 (EBI-1658): 3'AAA TGA. CGG,,.Z CA.: _ACA TTG TTG TT CCTAGGG 5'
GTGGT 49 The oligonucl eotides were syntheti zed conpl enentary to
TRNA andBHASCEFPRREEVEsHatle PRE VS TERE Loech e hehsanch MaRye

rovided_at th of the ol

onucl,eot i des.

i not ancarnfy SeraBBRE SO e R SR dER R AP RS, §TA PO |y used wi

TNF- BP #Bngﬁamsrothgiﬁ@&lgndewelwp@ﬁeby.R. Staden (Staden et
al., 1982) and modified by CH. Pieler (Pieler, 1987).

"lLigating" means the process of forming phosphodiester

Exampl e 1),

3' AAA TGA

t he

able to
ef fici enbyyatkane theagmphitf.ied DNA fragnent followi ng the PCR a BanH

For

bonds between two end of double-stranded DNA ffagménts.
. BétWeen.0.0Z'and 0.2 pug DNA fragments in 10 ul are
normally ligated with about 5 units T4-DNA ligase in a _

- suitable buffer solution (Maniatis et al., 1982).

'"Preparation" of DNA from transformants means the

isolation of the plasmid DNA from bacteria by means of

the alkaline SDS method, modified according'to Birnboim

“and Doly, under omission of the lysozyme. The bacteria

from 1.5 to 50 ml culture are used,

 -“01igonucleotides“ are short polydeoxynucleotides which
are chemically synthetized. The Applied'Biosystems' 

Synthesizer Model 381A was used therefor. The

oligohucleotides are processed in compliance'with the'

‘Model 381A User Manual (Applied BidsystemS).-Sequence
primers are directly used without further purification.

‘Other oligbnucleotides are purified up to a chain length

3of'70 by thé‘"OPC" method (OPC = oligonucleotide
_ purificatioﬁ column,-Applied Biosystems, Product

3Bulletin, January 1988). Longer oligonucleotides are
purified by pdlyacrylamide gel electrophoresis (6%1
'aéryiémide,‘b.iS% bisacrylamide, 6.M urea, TBE buffer)
and desalted after elution from the gel via a G-25

_ Sepharose.column.

th

G



7L-DNA of a library, a possibly resulting DNA fragnent can be further cut
‘Wi th BanmH . The partner oligonucleotides vyield a straight end at the 5
term nus, the fragnent can thus be cloned into the Smal-BanH sites of a
suitable vector. Each m xed oligonucl eotide TNF-BP #4/5-8 is a m xture of
48 individual nucleotides and does not take into account a few codons,
nanmely: Thr ACG Ala GCG and GCT Ser TCG andTCC Asn AAT. As far as CGCT is
concerned, the possibility is takemgynto account that the triplet CGG
which is conplenentary to GCC (Ala) nay be effective by formation of a GT
- bridge; as for TCG (Ser) and AAT (Asn), the sane observation holds true
"for AGT and TTG respectively. ACG GCG and TCG are very rare codons (CG
rul e) andf € therefore not taken into account. 50 Exanpl e 4
Amplification of a parti al sequence coding for TNF-BP froma cDNA |library

a) | sol atj on of I The. cDNA | i brary was nade
accor di n% té’atrt?énr?é'l H’o{i Tq}(?eicp?% tﬁlcfi W %%%?%k?e%unan pl acent al
cDNA library, except for the difference that 109 fibrosarcona cells of

b TEDe n%foH'%cggl%rﬁT wer e useCdilgt!ﬁ‘ﬁﬂ:lcérg%ia{/gg %S ‘% *n@?eggl 81? \‘%tg[]lo

human TNE as. starting nateria

% gtll Wesresdd tC( M%t%%bf Aifer sHesn AN 1DER C Fen e L of @Bt ed X gt |
by means of PCR:

. a) A heptapeptide region which permits the lowest
complexity of a mixed oligonucleotide for
hybridization'dn cDNA was selected from the N-
terminal amino acid sequence of the TNF binding
proteln {(main sequence obtalned from prellmlnary

“test 3 and Example 1, fractlon 1)

Asp-Ser-Val-Cys—-Pro-Gln-Gly-Lys-Tyr-Ile-—
His-Pro-Gln-.

TheSe are the amino acids 6 to 12. To reduce the 7
-ecbmplexityfaf'the'mixed.oiigonucleotlde, four mlxed
'-jcligonucieotides‘wéré proddced'with a.complex1ty_of

"~ 48 each. The oligonucleotideS‘were prepared in the
_ direction of the mRNA; ﬁhey are thus. oriented
" towards the 3' end of tﬁe . sedquence- and are identical
with the noncodlnq strand of the TNF-BP gene:

'Gln—Gly-Lys-Tyr—Ile-His—Pro

' 5'CAK GGT AAA TAT ATT CAT CC 3'TNF-BP #3_/1 EBI-1639
G G Cc ¢ C .
A

5'CAA GGC AAA TAT ATT CAT CC- 3'TNF-BP #3/2 EBI-1640
e G ¢ ¢ ¢ “ o




)arms: PronegaBi otech; in vitro packing of the ligated DNA: G gapack Plus,
Stratagene). 5 m of the phage supernatant of the anplified cDNA library
of the human fibrosarconma cell line HS913T in X gtll were mxed with 0.5-g
RNase A and 0.5g DNase | and incubated at 37C for one hour. The m xture
was centrifuged at 5000xg for 10 myg, the supernatant was freed by
extraction with phenol and chloroformfrom protein, and the DNA was
precipitated fromthe agueous phase by addition of ethanol. The X-DNA was

di ssol ved i §rcARbahena@l@atH st £h ce 733 rnF-pVERBXR bEBRCReaTpl ification
of a TNF-BP sequence froma cDNA library. 16 individual reactions in which
one of the 4. nPxed ol fgonécl ebti d&s EBI- 1639, EBI-1640, EBI- 1641,

EBI-1642 1 51 was respectively used as the first prinmer and one of the
four nixed oligonucl eotides EBI-1653, EBI-1654, EBI-1657, EBI-1658 as the
second primer were carried out for the application of the PCR ( Sai ki et

al., 1988) sockhAcet e THAIORIT cIAVA ¢C bBAMKF-Bac k3o t EBIe L6id2ed
'ollgonucleotldes cont ai_ns 48 di fferent oligonucl eotides of the sane

| engt h. Anpllflgatlon b§;ne é% took place in 50 Al reaction vol une
contai ning 250 ng X- DNA of the ¢DNA library, 50 MM KA, 10 nM Tris pH=8.3, "
1.5 MM Md 2, 0.0lo gelatine, 0.2 mMof each of the 4 deoxynucl eosi de
tri phosphat e(dATP, dGIP, dCTP, dTTP), each 200 pnol first and second
.~ prinmers, 1.25 units Taq pol ynerase [Perkin Elnmer Cetus]. To avoid

-evaporatb@n Bheegdiigle gregiaan Wﬁﬁﬁ$%gﬂmt¢ﬂtfr@mf%hﬁd@@p@ooﬁchﬁneraI oi

(0.1 o m). Thesequence of ‘a tryptic peptide (fraction 11 of the
tryptic digest) of the amino acid sequence

Glu-Cys-Ser—-Gly-Ser-Phe~Thr-Ala- Ser—(Glu/Cys)—Asn—Asn—Lys
(cf. Example 1}, '

and another set of mixed oligonucleotides were

- synthetized:

o ~Phé—Thr—Ala—Ser-Glu-Ash—Asn-Lys
| ' Cys ‘
_ 'TNF BP #4/5 (EBI 1653) :
: 3’ AAA TGA CGG AGA CTC TTG TTG TT CCTAGGG 5
| G G T T T
T

 TNF-BP £4/6 (EBI—1654)
3'AAA TGA CGG TCA CTC TTG TTG TT CCTAGGG 5'
6 G- T G T | |

_TNF -BB #4/7 (EBI- 1657)
3'AAA TGA CGG AGA ACA TTG TTG TT CCTAGGG 5'
G 6 T T G
T

TNF-BP #4/8 (EBI-1658):

3'AAA TGA CGG,TCA_ACA TTG TTG TT CCTAGGG 5’ |
G 6 T G G :
o Rk -



PCR was carried out in a DNA Thermal Cycler (Perkin Elnmer Cetus) as
follows: The sanples were heated to 94C for 5 mnutes to denature the DNA
and subsequently subjected to 40 anplification cycles. One cycle consisted
of a 40- second incubation at 94C, a 2-mnute incubation at 55C and a
3-mnute incubation at 72C. At the end of the last cycle the sanples were
i ncubated at 72C for another 7 mnutes to ensure that the |last priner
extension is conplete. After coollng to roomtenperature the sanples were
freed fromprotei-n with phenol and 42hl oroform and the DNA was precipitated
with ethanol. 5 Al of each of the 16 PCR sanples were applied to an
agarose gel and the length of the anplified DNA fragnents was determ ned
gf a gr kgl lmbr @p.fi@cﬂtudlesﬁpmb & ivdlre Bt}ﬁltrﬁéﬁlwﬁon@%mﬂa&%h hr}g 1%5 agnent | 0; |
ngt cou e seen in. e S es iC ad been anplifie
with th«ﬁ1 F‘M(ﬂ@tﬁ%ﬁﬁ Lefged dowards ti{g Prigit ehdhshe 52 of the
ol i gonuckeatiethes .EBlo 1ﬁ3$b1@|t-01@fﬁflcﬂ@nﬂl@4bl®’ne EBle Hmp iosiddhe second
pri mer c h t ai_r EBl-1653 and
EB|-1642§§§n?au %&Woil%ed t%’%m}sqﬁo rs}%u“gﬁoq%‘é‘ﬁ%o% FH%nent, this
sanpl e Baovidiedcadd ther F'uremive o Hradee sdiigpnued@niiieids. @woni ng and .

~sequenci Rgs@hneDNA £ RJHTRAL I1ReR i LR r-HIP 4 f [ The resul tant
PCR producf OP F he priners E 1642 angiBé EBI-1653#4E§%§H(%$th BanH and

‘subsequedPiy %Xpéﬁ%@e&’lt@ é‘é“tﬂ“@é‘nd‘ﬁéﬁ"&alﬁ%}f ithey PAy o ddregathqie 59 NuSi eve
GIG AgakebRAPbHS al%iBeakem @I §oé§de§feerM@t@@1@pm IFHRmeRC @ Ng 1O

'Slze Thﬁe”% tR%gdcu Wlthfra f% paginer oligonucleotides’
| yield a straight end at the 5'.term1pus, the fragment can
thus be cloned intorthe SmaI-BamHI sites of a suitable
vector. '
.Each mixed oligonucleotide TNF-BP #4/5-8 is a mixture of
48 individual nucleotides and'does not take into account

. a few codons, namely:

Thr ACG

Ala GCG and GCT
‘Ser = TICG and TCC
~ asn AAT.

As far as - GCT is cdnCerned, the'possibility is taken into - -
account that the triplet CGG which is complenmentary to
. GCC - (Ala) may be effective by formati0n of a G-T bridge;
- as fdr TCG (Ser) and AAT (Asn), the same observatibn
holds true for AGT and TTG, respectively.

ACG, GCG and TCG are-Very rare codons (CG rule) and were

‘therefore not taken into account.




kb I ength, was electroeluted fromthe gel and precipitated with ethanol.
This DNA fragnent was ligated with BanHi/Snmal cut plasmd pUCl8
(Pharmacia) and E. coli JMLO1 transforned with the ligation m xture. The
pl asm ds prepared according to the m nipreparati on nmethod were
characterized by cutting with the restriction enzynes Pvuli and
EcoRI - BanmH and subsequent el ectrophoresis in agarose gels. The plasm d
pUC18 contains two sites for Pvull which flank the polyconing site in a
0.32 kb DNA fragnent. Very short DN inserts at the polycloning site of
the plasnmid can be visualized nore easily in the agarose gel after cutting
With PVUFFaﬂgiﬁuﬁe the length increases by 0.32 kb. The DNA fragment
ligated in the plasmd vector cut with BanH and Smal, including a few

base pai f .the onllnker ) nce, .gan be tai ned ting with'
EeoR " aniRLRE CRIBPRE R PRTERE Tage e css coel H it i nat ad as
pTNF-BPSBromIaecDﬁabdhbmamg of an EcoRI-BanH fragnent the whol e DNA
insert of this clone was sequenced in ML3npl8 (Pharnacia) after the
modi fi ed di deoxy method with Sequenase (United States Biochenical

Cor por at2bn¥sopatiaal pi 4-BNAt FsoBNA SRPRAI Lilbaasy PCR showed the fol | owi ng
sequence (only the non-coding strand is shomn - the.derived amno acid -
seqguence thereaboiAA - 510 Gn Ay Lys Tyr Ile Hs Pro Gn Asn Asn Ser
lle Qys T TRy 2T @ﬁ\éecwcemlﬂm RA’Fh?cee&#ﬁdTec 15 20 25 Cys
Thr 'Lys dysctiBedly$nGipFhL-0yp3r a67Tybr AGRahsplabehtAQCoMME TGC. CAC AAA

: GGA ACC tﬁ&ft;? TA&E@@I 9Ag the difference that 102 fibrosarcoma

" cells of the cell line HS 913 T Whlch_had been cultivated
under stimulation with human TNF-o (10 ng/ml) were used
as starting material. Instead of A gtlo'l,"gtil‘was used
(cDNA synthes;s Amersham RPN 1256; EcoRT digested K gtll
‘arms: Promega Biotech; in v1tro packlng of the ligated

"DNA{ Gigapack Plus, Stratagene)

5 ml of the phage supernatant of the ampllfled cDNA
llbrary of the human flbrosarcoma cell line HS913T 1n A
.gtll were mixed with 0.5 ug RNase A and 0.5 pg DNase I
"and  incubated at 37°C for one hour. The nixture was.
centrlfuqed at 5000xg for 10 mln,rthe supernatant was

- freed by extraction with phenol and chloroform from
proteln, and the DNA was pre01p1tated from the aqueous' _
phase by addition of ethanol The A-DNA was dlssolved in
TE buffer (10 mH Tris- ph 7. 5, 1 mM EDTA) . '

'b) PCR ampllflcatlon of a TNF-BP sequence from a cDNA

- library. ' ‘ '
,16_individua1 reactions in-which ene_of the 4 mixed .
oligonucleotides EBI-1639, EBI-1640, EBI-1641, EBI-1642



30 35 Cys Pro Ay Prody Gn Aso Thr Asp Cys Arg Gu Cys TGI CCA GEC CCG
GGGCAG GAT ACG GAC TGC AGG GAG TGT 40 45 50 Gu Ser Ay Ser Phe Thr Al a
Ser Gu Asn Asn Lys GAG AGC GGC TCC TTC ACA GCC TCA GAA AAC AAC AAG GAT CC
The first 20 and the last 29 nucleotides (in italics) correspond to the
sequences of the primer oligonucleotides EBI-1642 and the conpl enent of
EBI - 1653. The amno acids 38 to 43 confirmthe remai ni ng sequence of the
tryptic peptide 11. Furthernore, tfie DNA fragnment produced by neans of PCR
contains the sequence of the peptide of fraction 20 of the tryptic digest

(am no S n I ned 5 nee, e t hat the
cl one p'?'ﬁl%—gBrgngetﬁéﬂgl \?}g%h ra%mkgec%ﬁig% E)%lm%%ldgg@ o@r?l%‘sl' If'ai)t?%dl ng

pr ot ei n. foRTNEiBpdBoLRgSNRERLESEALS BBEraRE3 f EBIA$64nc EFlorl6550r eeni ng
CDNA |'i bepti-€8580hs TheBEeeBNAS prinarplerd: chyoliad eutofrobNerBP CdNA cl ones

£ col i VABBLEAFAE0IES, Ch coRAL g by BRae O R ette o
trpR F- ,06916pMeONp (abeuatry. GQaeﬂoo;ﬁhageSepmixM Bldlq;’bEﬂbMedth LB agar:
ggpgglgar 05%95%82 715 g/l %%%It §ig?f)%klaa:f§’ I\?gafgg ogg(;a e Pattnen
ni trocellehgtle. fNﬂPéLfllcatSOWebE medpsf p«ﬁrrPCBad;hOﬁil @tleceThm f5d tudr s were
prevashed, (16; 88U081 8he03Ghtai iR IV THESAHGAPHEC e coNa
library, 50 mM KCl, 10 mM Tris pH=8.3, 1.5 mM MgCl,,
-0.01% gelatine, 0.2 mM of each of the 4 deoxynucleoside '
triphosphate (dATP, 4GTP, dCTP, 4TTP), each 200 pmol first
and_secbnd primefs; 1.25 unitsrTaq polymerase [Perkin
Elmer-Cetus]. To avoid evaporation, the solution was
overlayed with a few drops of mineral oil (O.l_ml).jThe
PCR was carried out in a‘DNA Thérmal Cycler (Pefkianlmer
Cetué) as follows: The samples were heated to 94°C for 5
‘mlnutes to denature the DNA and subsequently subjected to
- 40 ampllflcatlon cycles One cycle con51sted of a 40-
second incubation at 94°C, a 2-minute incubation at 55°C
and a 3¥minute,incubétion at 72°C. At the end of the last
cycle the samples were incubated at 72°C for another 7
‘minutes to ensure thatfthe last primer exﬁensidn:is
7 complete. After cooiing to robm‘temperature thé samples
were freed from protein with phenol and chloroform and

the DNA was precipitated with ethanol.'

5 pl of each of the 16 PCR samplés were applied to an
agarose gel and'the-length of the amplified DNA fragments
was determined after electrophoretic séparation, The
strongest DNA band, a fragment of 0.16‘kb_length; CGuld
be seen in the PCR samples which had been amplified with
the oligonucleotidé EBI-1653 as the first primef and one



1 MNaCl 1 nM EDTA 0.1% SDS The filters were prehybridi zed at 65C for two
hours in: 6x SSC (0.9M NaCl, 0.09 Mtri-Na citrate) 5x Denhardt's (0.1%
ficoll, 0.1% pol yvinyl- pyrrolidone, 0.1% BSA (= bovi ne serum al bumi n))
0.1% SDS Preparation of the radioactively |abeled probe: 55 pTNFBP 3B was
cut twce with BanH and EcoRI and the insert of about 0.16 kb was

I solated. 0.6 g of the insert in 32 Al was denatured at 100C and pri ned
with 60 pnol of EBI-1642 and EBI - 1653 each by cooling to 80C for 10

m nut es and sudden cool [ ng in iced water. After addition of 10 Al

a- 32p-dCTP gloo @] g 10x _primng . buffer_ (0.1 M Tris/HCL
pH=8. 0, °50Tthf eaéruflapt ﬁﬁﬁd&?@ 153Pp, EFFTR648ch FPTAL %1 19€ (Kl enow

f ragment ggfi -t 6@ 2EaeoltheDNAcopd yiémase ksm&etmh@)sajmnmd)etmmﬁmd carried
out at roomt erature far es r t |va (to 70C
for 10 ni”ﬁg]flegg'g Pﬁémﬁgnpaﬁgo%go[m&%é gAfgtggt |l\%|%%y Cv?/gis slenpeara ed by
chronato@aagh;tvamoan@gef =i e OB&@r&@)DNR TEagmiendr, s m¥mples/ HC1 pH=8,

1 nv EDT .+ NCO The filters were hybridized i
tot al fytég:ge%p%ggzg&?%géﬁﬁg%%%qg/0 1% SDS pl us heatydenatur ed " 6,1

Example 5:

Cloning and sequencing of a DNA fragment obtained by PCR

amplification.

_The resultant PCR product of the priﬁers EBT-1642 and
EBI-1653 was eut with BamHI and subsequently separated
electrophoretically in an agarose gel (1.5% Nusieve GTG
Agarose plus 1%:Seekem GTG:Agarose, FMC Corporation)
according to size. The main band, a DNA fragment of 0.16
kb length, was eleCtrQeIuted'from the:gel and

~ precipitated with ethanol. This DNA fragment Was-ligated“.
~with BamHl/SmaI cut plasmld pUClB (Pharma01a) and E. coli
JM101 transformed. Wlth the llgatlon mlxture The plasmids
prepared according to the mlnlpreparatlon method were
characterlzed by cuttlng w1th the restriction enzymes
PvuIl and EcoRI—BamHI and subsequent electrophore51s in’
agarose gels. The plasmid pUClB.contalns.two sites for
PvuIT which flank the polyconing site in a 0.32 kb DNA
fragmeht. Very short DNA insertS‘at the,polyeloning:Site
of the plasmid can be visua1ized-more easily in the
agarose gel after cutting with PvuIl because the length
increases by 0.32 kb. The DNA fragment ligated in the
plasmid vector cut with'BamHI and Smal, including a few
base pairs of the polylinker sequence, can be obtained'by
cutting with EcoRI and BamHI. A clone with the desired



hybri di zi ng probe at 65C for 16 hours. The .filters were washed in

6xSSC/ 0. 01% SDS at roomtenperature for two tinmes 30 mnutes and in

2xSSC/ 0. 01% SDS at room tenperature once for 45 mnutes and in 2xSSC/ 0. 01%
- SDS at 65C three tinmes for 30 mnutes. The filters were air-dried and
subsequent |y exposed at -70C on Amersham Hyperfilmfor 16 hours using an
intensifying screen. A total of 30 hybridizing plaques were identified

(% TNF- BP #1-30). The regions vvithg e hybridi zing plaques were cut out as
preci sely as possible, and the phages were eluted in 300 Al SM buffer plus

(% T BRSeRt TR pesignated gy ety pEPeR BEBRARE gl 58 Do or
about 200 RIAYPSBLAMT OF caamett | tik Shholle | DgAt hessetond phss and about 20

phages per. 9 cm Petri dish.duri t he, t hi | [ ryifts twice,
pr epar atqeltf’r\",e (AT | T TR TR atid IQV\%%TPE) hy g%ﬂgﬁﬁe{gériﬂeékéégi Ehet he first
scr eeni mgyd i fFRept etbie ety onetdiod Heltkcdadienase X(DNAtedoftakescl ones % TNF-
BP #13, L « 30y ‘were plated on E.coli Y1088 in top agarose
(10 g/ | %rcyfget%%ln%‘?l 8‘2’39%’%5 %%S,E)O.B% agarose) (14.5 cm Petri dish with LB
agarose (1.5% agarose, 0.2% glucose, 10 mM MyS04, 10. g/1 tryptone, 5 g/l,

- yeast efld afal s loNaghe mnd dmsubpied bat pPARCshewef RBwrs. After cooling
.of ‘the plates (at 4C for ﬁ&riﬁu%es) 10 M . X-dil gent (10 nglo'lm’rri s/ HC1

pHE8. 0, TR AL @SR nhPERA) CRR rROBVEP R AYEdS TRl dTi SHOWRE carri ed
- out  at tHe faerikGedcabno Taeld ipeyunataat thaseabansherred into 15 m Corex
" tubes and centrifuged at 15000 rpm and 4C for 10 mnutes (Beckman J2-21
. centrifuge, JA20 Rotor). The 5 supernatant was dgganted in 10 n -
- pol ycar bonat e tubes and : : Ile Cys -

| Gln Gly Lys Tyr Ile His Pro Gln Asn Asn Ser ¥
CAG GGG AAA TAT ATT CAC CCT CAA AAT AAT TCG ATT TGC

15 - 20 | 25
Leu Tyr Asn Asp.

v Cys Thr Lys Cys His Lys.Gly Thr Tyr _ |
" goT ACC AAG TGC CAC AMA GGA ACC TAC TTG TAC AAT GAC
: 30 | - 35 . L
Cys Pro Gly Pro Gly Gln Asp Thr Asp Cys Arg Glu Cys
TGT CCA GGC CCG GGG CAG GAT ACG GAC TGC AGG GAG TGT

s . a5 50
Glu Ser Gly Ser Phe Thr Ala Ser Glu Asn Asn Lys
GAG AGC GGC .TCC TTC ACA GCC TCA GAA AAC AAC AAG GAT CC
The first 20 andithe last 29 nucleotides (in italics)
cofrespond to the sequencés of thé primer '
, oligonuc1ebtides EBI—1642.and the complement of EBI-1653.
Thé amino'acids 38 to'43 confirm the remaining séquehce',

 of the tryptic peptide 11.

Furthermore, the DNA'fraqment'produced by means of PCR
contains the sequence of the peptide of fraction 20 of

' the tryptic digest (amino acids 20 to 34, underlined).



centrifuged at 50000 rpm 20C up to w2t =3x1010 (Beckmann L8- 70, 50 Ti
Rotor). The pellet was resuspended in 0.5 mM X diluent and transferred in
Eppendorf tubes (1.4 m). After addition of 5 pg RNase A and 0.5 pg DNasel
and incubation at 37C for 30 m nutes and addition of 25 Al 0.5 M EDTA,
12.5 p1 1 MTris/HC1 pH=8.0, 6.5 Al 20% SDS there was another incubation
at 70C for 30 mnutes. The X-DNA was purified by phenol/chloroform
extraction and precipitated with ethanol. Finally the DNA was dissolved in
100 gl TE buffer. Exanpl e 7: Subcl oni ng and sequenci ng of TNF- BP cDNA

clones 15 and 2 specify the ENAS f the clones XINE-BP15 and .
kTNF-BPZ%?nCﬁhlng aegﬁBﬁﬁ¥?%gss% Sﬁgggﬁ §F§H§I?Tﬁirpﬁthyﬁﬁidization,
the cDNAdénsesdls fwemeacbNautvhichhcbaeRl fbromNFheiXabhg, prelcetied from an
agar ose a ectrophoretic se tio and reC|p|tated W th

et hanol . NE BRAE, Fhi%eEBarents BoBRGRe. odre. BErBRRRn TEE ki ( of
%a'NF- BP23¢reenéngutDiiit hiBreRlieanfior| Tya+-8& whNAsal kal i ne phosphat ase of
calf intestine- dephosphoryl ated plasm d. vector pT7/T3a-18 (Bethesda

Research Laboratories) with T4 DNA |igase and E. coli JMLO1-transforned.
From i ndEx@®pae Bacterial col oni es which showed no blueness after -

sel ecti ofic@NaRY8H08E PhBLES aﬁﬁﬁ @mghggllln and X-gal, plasmd DNA was
made in a nlnlgéeparatlon nmet h t he presegﬁe and Qri ntatlon of the

n
TBNA | nodpubeP26hab8: hRReasL0s Ene: Haglar, PORSREBEAAT RN FELB asm do
~whi ch conégé npllatee oECEEboumsenosef(amacpmageSPTNE=Bﬁ$5ananENF BP23

oSt o, SHhia NGRS abDRL HDERSn CoLSTBRREL PO ABoRE S end of the
- respect|Q@JQOOThbaEcsRPernéérSscmfPQNNE BP&B:abE XNNF~BPQBQMére al so
- |'gatEd'&f&ﬁ@éﬂ@lgsvgﬁioﬁeaEE'Ethégtbegn PﬂtNﬁtih ECOR agar, :
i ‘_platlng in top agarose: 10 g/l tryptone, 8 g/1 NacCl, 0.8%

~agarose) . Two nitrocellulose filter lifts were made from
'?;.each.plate..The filters were prewashed (16 hours at 659C)_ j

in '

50 mM - Tris/HC1 pH=8.0

1 M NacCl
1 nM EDTA

0.1% SDS
The filters were prehybridized at 65°C for two hours in:

6x SSC (0.9 .M NaCl, 0.09 M tri-Na-
' citrate) . '
5% Denhardt's (0.1% ficoll, 0.1% polyvihyl— )
_ pyrrblidone, 0.1% BSA (= bovine serum albumin))
0.1% SDS -

Preparation of the radioactively labeled probe:

ol




and dephosphoryl ated, and E.coli JMLO1 transforned. Single- strand DNA was
prepared from sone randomy selected M3 clones and used as a tenplate for
t he sequencing according to the dideoxy nethod. On ML3 cl ones which
contained the cDNA inserts in the opposite orientation, both DNA strands
were conpl etely sequenced with the universal sequencing prinmer and with
specifically 58 synthetized oligonucleotide priners binding to the cDNA
insert. The conpl ete nucl eoti de se nce of 1334 bases of the cDNA insert
of XTNF-BP15 and pTNF-BP15 is illustrated in Fig. 1. The bases 1-6 and
1328-1334 correspond to the EcoRl linkers which had been added to the cDNA
duri ng tPEVEDREt pBc¥RrBncBE tiheecBAh BerEly anthEGoRd] édd ddSsequence of

the cDNAm@éﬁttofOébXENFoBEB?»kﬁowagsagadatto.a thate @iy WENFEHBPLS (bases
22-1100), nked EcoRI i ne he  cl g e XTNE- BP30éﬁ? | so._ exam ned;
its sequ%ﬂ%% cb?ré%p& d¥aEo PR uEﬁ 5akx ¢ 3 PG k& 1R €% hat the
sequencepheb af deBet16A20&nd4EB aﬁacleathdby7&¢cudn&3Eb.soExannhe 8

Cbnstruc%gﬁﬁhgﬁtégeagép% ?egncg EédiopAQe t%pd %QEENVZ .A new/.

pl asm d as~a nul oni n r ‘the recte insertion of
het er ol ogddst DA e€quences and can be propagated in-E coli by nmeans. of

anpi ci.l l'in reshstance w th ghpCORY wagyge@nstructed fromparts
of the expresg?o%fglasnlﬁ 32 C%Ng %E 8 Aruffo E'(E‘@87 Seed, 1987; '
9

- I'nvi-trogen) D Qmmm-hpf@syl(gﬁ) Maﬁalﬁkfélcél BEW8d OBl uescri pt SK+
(Short et al., 198§ ﬁﬁrg@ggé The intergenic region of M3 permts the
G

~producti-on of_ si g% nde g DNA y neans of. superlnfectlon of
t he transforﬁ%d“ﬂ éé%ﬁlt gt Fe oR '
' 1 ul PolIK (Klenow fragment of the E coli DNA

polymerase I, 5 unlts)

: iﬁcubatioﬁ was carried out at room temperature for 90
‘ minutes After heat inactivation (to 70°C for 10 mlnutes)
‘the non- 1ncorporated rad10act1v1ty was separated by
chromatography via Biogel P6DG (Blorad) in TE buffer (10
mM Tris/HC1 pH=8, 1 mM EDTA). 65x10° cpm were '
incorporated. ' B o .
The filters were hybridized in a total volume of 80 ml
J6XSSC/5X Denhardt's/0.1% SDS plus'heatwdenatured
S 'hybr1d121ng probe at 65°C for 16 hours.. '
f_The fllters were washed in 6xSSC/0.01% SDS at room temperature
| for two times 30 minutes and in 2x88C/0.01% SDS ‘at room .
- temperature once for 45 minutes and in 2¥88C/0.01% SDS at 65°C
.'thfee:times‘for'30‘minutes; The filters'Were'air—dried and
. subsequently ekposed at -70°C on‘Amersham Hyperfilm for 16
‘hours uslng an intensifying screen. A total of 30 hybrldlzlng
. plaques were identified (A-TNF-BP #1-30).
R The regions with the hybrldlzlng plaques were eut out as
;'precisely as possible, and the phages were eluted in 300 ul SM
| 'buffer plus 30 pl chloroform.



phage (e.g. R408 or ML3KO7) for facilitated sequencing and nutagenesis of
the plasm dDNA. The T7 pronoter which precedes the nulticloning site
permts the production of RNA transcripts in vitro The expression of

het er ol ogous genes, 59 directed by the cytonegal ovirus (CW)

pronot er/ enhancer (Boshart et al., 1985), takes place in manmmalian cells.
The SV40 replication origin permts the autononous replication of the
expression plasmd to high copy numbggs in suitable cell lines (e.g.
SV40-transformed cells such as COS-7, adenovirus- transfornmed cell |ine 293

AT. 157 hus.hi.gh t i t S| t i L F th
br o CEREnobi Bar ARREnRLg 1 e, ERePar i be e A AR ThRE SeLBagquent
anplofitatkén 29,tRe) byptredsigue pasiftitethpnitedpd adfingeifobexat e, a

el e/ : : b cadi : the first
et Sh EhadBarher 8 BhIPRe-AbIEn, e Re PRSI N (r ker. a)
Pr epeeat i 90 phagad pert Br canBepréndieh goringn$hey thdrd Paespl asmi d

Bl Uf—‘ﬂ?’&éi?t1%5“@&14:33[‘9?53539&11:%5@ H’ggéwir%ﬂdoﬁ ahd Q'é!éh\%% ljgserted into

0 | PCR._batch (reaction buffer: 1, 10 MM Tri s- pH=8.3, 1.5
BL6a odeE L L5,

al . :
nm vine et REFnECTESB LA of the four
deoxynucl eoti detri phosphates (dATP, dGIP, dCTP, dTTP), 2.5 units Taq -

pol rase per.100 _pl). 50. l. _of the ntheti ¢. ol i gonucl eofjdes EBI-1786
(5B it e eiiinds: “Eptcrat: Sf: P8B4 FREAFEn. Tegi on
i NB}RIeBEF i pt5 po33, 476; i ndependent of ML3 ori- orientation) and EBI-1729

(5" - CCTCGAGCGITGCTGCECGITTTTCC-3' .5 binds to Bluescript at pos. 1195 before .
on,_ corgesponds to. fhe beginni ng of the Bluescript sequence in pCDMB, 6 -
bases- b PhafFeR wekt )PiRted @R pEetplel 108841 APi ABRECSAT t 4205 minutes of
denptlurtatymwirorad, MG HeNRER, wasg peafaroed) oyes . B0cnypvkesi dish - ‘

with LB agarose (1.5% agarose, 0.2% glucose, 10 mM MgSO,, 10
g/1 tryptone, 5 g/l, yeast extract, 5 g/l NaCl) and'incubated
fat 37°C_fof‘6_houré; After'coolihg of the'plates.(at-4“é for-
30 minﬂteS) 10 ml A-diluent (10 mM Tris/HCl‘szé;O, 10 mM' 
MgCl,, 0.1 mﬂ ETA) were overlayed and elution was carried out
 at 4°C for 16 hours. The supernatant was tranéférréd into 15 |
_ hl_Corex tubes and centrifuged at 15000 rpm‘andr4°c for 10 .
'~ . minutes (Beckman J2e21 centrifuge, JAZO-Rotér)l;The |
-suﬁernatant-wés decanted in 106 ml polycarbonafe'tubes and
 centrifuged at 50000 rpm, 20°C up to mzt#3x1010-(Beckmann L8~
70, 50 Ti Rotor). The pellet was résuspended'in'b.s ml A-
diluent and transferred in Eppendorf tubés_f1.4fml). After
: addition of 5 ug RNasé A and 0.5'ug DNaseI and incubation at
© 37°C for 30 minutes and addition of 25 ul 0.5 M EDTA, 12.5 ul
1M Tris/ﬂCl-pH=8.0} 6.5 1 20% sSDS there was ahothér _-
" incubation at 70°C for 30 minutes. The A-DNA was purified by
_phénol/chlbroform extraction and precipitated with'ethaﬁolQ.
Finally the DNA was dissolved in 100 gl TE buffer.



(40 sec at 94C, 45 sec at 55C, 5 min at 72C, Perkin Elmer Cetus Ther nal
Cycler). The oligonucleotides flank the intergenic region of M3 and the
replication origin (ori) with the interposed gene for the B-lactanase. At
the sanme time, an 60 Xhol is produced at the end of the replication origin
and an EcoRl site at the other end. The reaction m xture was freed from
protein by extraction with phenol/chloroformand the DNA was precipitated

" with ethanol. The resultant DNA was 60t with Xhol and EcoRl and a fragnent

with 2.3 kb was isolated after electrophoresis in an agarose gel. 5 ng

with Sacll linearized plasmd pCOMB were anplified by PCR wth the
ol i gonucl eotides EBI-1733 (5' - GGTCGACATTGA- TTATTGACTAG 3'; binds to CW
pr o 1r‘?egfi'on (pos. 1542) of pCDMB, corresponds to pos. 1 in pAD CW,

Sall site for cloning) and EBI-1734 (5'.- GGAATTCCCTAGGAATACAGCGG 3" ; bi nds
to | yoma -origin of 3' SV40 po A) regiogn in pCDMB (pos. 3590)) under

i der%'?li%c On&&?dia%dgﬁseqéjsel}?&@iod{eﬁ%@%lmr? n%fK#é P ®Fi gonucl eot i des
bi nd at the beginning of the CW- pronoter/enhancer sequence and produce an
Sal paSisha LR +hes: ] g_% g[ﬁgl- of Vi Y, ylation site
and oprtgdti:l?an EcgﬁNA%lr toefb(t%% %tf‘? es ePO | rg;e)raod%?tﬁ\%as@%%{]’ with Sall
and¥Bd&R hafdd shopma thea giemasistl sg.dig hsasiusioiathybf fdiwatabomgar ose gel .

ThethwOcBRR RHe@WkS waliet dutddhu@d Witk sEAENAddagh im@psformed with the
ation product E.colj HB1Q1l and plasm d DNA anplified and

resultant |
pr eﬁinséaéEgPdPHg AIFTOEEN Gad 2 Theth SdectnPeainical ssparatirsired nature
(seah@i pred)phaatedamethpCitialbl.. The BWE0 freRfudaid QF oF i Piw, (Y0 ori)

Rkl g5 (LA 415 B 18T SoRPYRURLPEERY (R A QPRI ol (TS ene

ligated with alkaline phosphatase of calf intestine-

o dephosphorylated plasmid vector pT?/T3a*18 (Bethesdé Reéearch
Laboratories) with T4 DNA ligase and E.coli JMlOl-tfansformed.
From individual babteridl coldnies which showed no blueness

- after selection on agarOSe plates With ampicillin-ahd X—géi,
‘plasmid DNA was made in_a'minipreparation method, and the
‘presence and orientation of the cbNaA ihsert Were'deﬁermined by
cutting with. EcoRI and HindITI. Plasmids which contained the |
EcoRI insert of the phaqes_kTNF-BP15fand kTNF—BPZj oriented in
-such a manner that the end corresponding to the 5! end of the
mRNA faced the T7 promoter were named pTNF-BP15 and pTNF—BPéS,
. respectively. The EcoRI inserts of ATNF-BP15 and ATNF-BP23 were
_also ligated in Mlele vector, which' had been cut with EcoRI
and dephosphorylated, and E.coli JM101 transformed. Single- |
" strand DNA was prepérédgfrom some randomly ééledted'M13 clones
and used as a template for the sequencing'according'td the
‘dideoxy method. 7‘:   | _ _

~ On M13 clones which contained the cDNA inserts in the dppoéité'
-oriéntatidn, both DNA strands Were_completeiy sequenced with =

' the universal sequencing primér and with specifically




was cut with Hindlil and Pvull twi ce and the DNA ends were nmade bl unt by
t he subsequent treatnent of the large fragnent of the E.coli DNA
pol ynmerase (Ki enow enzyne) in the presence 61 of the four
deoxynucl eoti detri phosphates. A resultant 0.36 kb DNA fragnment was
i'solated froman agarose gel and ligated in EcoRl -linearized pCW-M3. A
pl asm d obtained after { transformation of E coli HB101l with the SV40 on in
the sane orientation as the 8-1actanmsge gene and the CW pronoter was
naned pCNV—SVAO The construction of this plasmd is shown in Fig. 3. b)

. ' . | asm d h
il EPEPERET B, PR e ERT b g BBET eh T2 O B loved 1rom tne

DHFEnSﬁthgene by directed nmutagenesis and three restriction sites by
deletion. To this end a 1.7 kb .Bglll fragnent, which contains the whole
codi ng region of the hanster DHFR gene, was cloned fromthe plasmd
pSVPhapt rPRRetenhgclretRdel Besuracef oft A 3¥ dasied pUCri® @BIA, and the

pl afﬁéér@%mﬁplgbhﬁﬁnE@NFEB@@s' 1$Mi99 ueBhhalagane)rice! 1S, transfor med
fected_ wth about the 40-fold surplus of the hel per

pha’ﬁlée Rl%%e? Sf‘r ﬁt aaéné)" 2&nd3Sharken reFPeRdmd g (hcaft ligykels hour s.
- Si g beist iaddbdenl aaaed DbAthescoral duednkr efle didistacictiiicd super natant.

The,di r d rmed in two successi the in

o e A BR800 TS R B AR s RSS2 0P

| ocef e~ BR%Sbegrnﬂspgndﬁ brobhat wisABNE+-BEYLEd (byusescRarga ool ,a base of
- GAAITGEQy GNPTREor TN $neb@se exchange does not |ead to any change in the

" coded anino - acid sequence and corresponds to the nucl eotide sequence in
- the natural nurine DHFR gene (McGrogan et al., 1985, Mtchel

The clone ATNF~BP30 was also examined; its sequence
. ‘corresponds to KTNF—BPlS_except for the difference that the
sequence has a deletion of 74 bp (nucleotide 764 to 837).

Example 8
- Construction ef'the'expression plasmids pAD—CMVl and pAD-CMV2

A new plasmid whlch has a multlclonlng smte for the dlrected
'1nsertlon of heterologous DNA sequences and can be propagated
';'1n E.coli by means of amplclllln resistance with a hlgh copy
number was constructed from parts of the expression plasmids
' pCDM8 (Seed and Aruffo, 1987. Seed, 1987:'Invitrogeny,
pSV2gptDHFR20. (EP-ALl 0321 842) and the plasnid- Bluescrlpt SK+
|  1_(Short et al., 1988; Stratagene) The ‘intergenic region of M13
permits the production of single-stranded plasmid DNA by means
of:superinfection-of the transformed bacteria with a helper |
phage (e.g. R408 or M13K07) .for facilitated segquencing and _
mutagene51s of the plasmid DNA. The: T7 promoter which precedes
;rthe multlclonlng site permlts the productlon of RNA

transcripts in vitro. The expre551on of heterologous genes,



et al., 1986). An oligonucleotide (antisense orientation) of the. sequence
5' - GTACTTGAACTCGITCCTG 3' (EBI-1751) was used for 62 nmnutagenesis. A
plasmid with the desired nutation was prepared as a single-strand DNA, as
descri bed above, and the Pstl site positioned in the first intron was
renoved bynutagenesis with the oligonucl eotide EBI-1857 (antisense
orientation 5 - GGCAAGGGCAGCAGCCG 3') from CTGCAG into CTGCTG The

mut ati ons were confirned by seque@,@i ng and the resultant plasm d was

named pUCDHFR-Mut2. The 1.7 kb Bglll fragnent was isolated fromthe plasmd

- PUCBHEB W24l G9'8thof 1Rlvastied RSNBORLIRHERRD. Gindighe i th Bol Il “and

BanmHl. After ansformati on of E. col anplifi cat lon an I sol ati on,

apl ABAFHREE eheadesi 1EF5) (zor*@tkie’tsufr"i103‘rﬁ’e\/va%é1 JFeEdd@ra g ldgre Fhe

- pSV2ypbDHERI ik i of Q:rl%lnk@e@Mtfsr %@%htfdﬂdn@M@&éﬂIQC@ﬂloﬁ'c;@ Was
the 3' ncodi.ng DHFR gene,

db tti re of the
b P h BN PRI RIAEEn 0 (180 CAEH, My RP RIS taple. Gakbogn t 1 on
sequiéness (&oy.t B¥Lo-twanefoymes mﬂ.&salsm:h @es toosy-ad fayﬂéndﬁﬁjmﬂs-t he

t d 1 ... The.pl.asm d pCwW- SV40
'OVGEPQ.{}Q#%%@%C? Ecggﬁalzgg éw ?%’ 15I7I3§IA ﬁgs@ﬂ rg %’8 tloy made
bl ubh WransikptKespyeseizyne FDrThheDNAOd@&‘tp@n foife pelrpagveirtdgt i on Wit h

phepphhshbehaformn and inethanal tRECShBLLALEAR aﬁ%&%ﬁ%‘l’:ﬁl&l dgphggphoryl ated
by i ncubation with al kaline phosphat ase "and t 4 kb long vector DNA was

i SOPERERSFIGHh SﬁSESEFSSQYg@Pan‘-FthpW&§ﬁP&rﬁ§9§&pt PHEROWSESA Fi g. 4) was cut
*utvmm&mﬂtéh EtaRenandpPahbtanrdwt b BNAlﬁgd&e@&bﬁ aade thleUmti gyt | ncubation.

L R R

marker

- a) | Preparation of the vector and'promoter portiohs by'PCR

- 'The plesmi&'Bluescript'SK+ was linearized,with HindIII and 5
ng;DNA was inserted into 'a 100 ul PCR batch (reaction buffer:-_
50 mM KCl, 10 mM Tris-Cl pH=8.3, 1.5 mM MgCl,, 0.01% (w/v) |
-gelatlne, 0.2 mM of the four deoxynuc1eot1detr1phosphates
(dATP, dGTP, dCTP, dTTP), 2.5 units Tag polymerase per 100

. £l). 50 pmol of the éynthetic oligonucleotideeVEBI—1786 (S'v'

. GGAATTCAGCCTGAATGGCGAATGGG-3'; binds just outside of MI13 ori-

o :regioh in Bluescript pos. 475, independent of M13 eri—‘:

.+ -orientation) and EBI-1729 (5'—CCTCGAGCGTTGCTGGCGTTTTTCCf3';

u:bindsﬁtorBluescript at pos. 1195 before ori, corresponds to.
rthe beginning of the Bluescript se&uence in pCDMS, 6 bases 5,71£

-~ give XhoI) were respectively used as primers. After 5 minutes
of denaturation at 94° C the PCR was performed over 20 cycles
.1(40 sec at 94°C, 45 sec at 55° C, 5 min at 72°C, Perkin. Elmer ["

- Cetus Thermal Cycler) . The oligonucleotides flank the

;1ntergenlc region of M13 and the replication origin (ori) with
the interposed gene for the B-lactamase. At the same time; an



each of the four deoxynucl eotide triphosphates, 50 Ag/m 63 bovinpe serum
al bumn). The 2.4 kb long DNA fragnent wth the nutated DHFR gene was

i solated froman agarose gel and ligated wth the pCW-SV40 prepared as
descri bed above. A plasmd obtained after transformation of E.coli, which
contained the DHFR gene in the sane orientation as the CW pronoter, was
named pCW-SVA40DHFR. In. the last step the 0.4 kb "Stuffer"” fragnment after
the CW pronoter that still deriveggfromthe initial plasmd pCDVE was
exchanged for a multicloning site. To this end the plasmd pCwW-SVACDHFR
waskiel tsipeodiitbdHandithe and Xlfakhendephd catrdetoorierit emavam i sol at ed

of (e ot P ot Enp. sy Hot A M8 adk Bt AR telRdd”
CATQGAT GEAT OSBETATCFBEAGCEE00CEGARTPEENS 1Y chl¢ rEBlor1820:d( $he DNA'

e S B e e ot R e

 Not¥heh B dRFORT ngndspvEXBEMERE WAGE 2edniet Woise ibelatied @ﬁﬁﬂnuyln

Hrgié¢tro§$5¢esisglﬁagh ggagbgetgglol|gonucleot|des was incubated in 20
reaction buffer (70 MM Tris-d pH=7.6, 10 M MgC12, 5 mM dithiothreitol,

0.1 MM ATP) with 5 units. T4po|ynuc|eot|de ki nase at 37C for one hour to

Do Rt e R ) 8RS i, B 528 Mo B ER o e PR SR £ R E R wi th one
. an@UHéT the | ocideniayeohidsanBBE-2av 356 C5f oGCATCRRATTEA - ninutesbang d
ridize
S UlRSRGURIH da S0P e%gﬁ&w xotemog%{nsggﬁr PLYEn 3{90%00%45 Ie e

z'ollgﬁyucleotldes wer e Sm d vector
“an® MﬁﬂlCQ¥H§EPQW%ﬂSF%rE%€- 1A@p|ﬁéﬁr6MVM|§ﬁléo§ﬁ§eb§0r|nearlzed with the

_enb}l@ﬁrﬂj) tde1 EBI~1734 (5'—GGAATTCCCTAGGAATACAGCGG-3': binds to
polyoma origin of 3'SV40 poly(A) region in pCDM8 (pos. 3590))
VI‘under—identical conditions as described for Bluescript SK+.
”, :The OIigdnucleotides'bind at the beginning of the CMV-
" t promotér/enhancer-Séquende and produce'an Sall site (EBI-1733)
_ Lér“bind at the end of the SV40 polyadenylation site and
- produce an EcoRI sité’(EBI 1734) . The PCR product was cut with
. 8alT and EcoRI and a DNA fragment of 1.8 kb was isolated from
""an agarose gel.
L . |
_ The two PCR . products were 11gated with T4 DNA llgase,
-'r_transformed with the resultant llgatlon product E.coli HB1OL
and plasmid DNA amplified and prepared accordlng to standard
§ - methods. The plasmld of the desired nature (see Fig. 3) was
1“”:named PCMV-M13. ' R

 The SV40 replication origin (SV40 ori) was isolated from the .
' plasmid pSV2gptDHFR20 (EP-Al 0321842). To this end the plasmid
'~ was cut with HindIIT and PvuIl twice and the DNA ends were
- ~made blunt by the subsequent treatment of the large fragment

of the E.coli DNA pdlymerase-(Klenow enzyme) in the presence



-

multicloning site (except for Notl) was naned pAD-CW1. Qut of 64
tested cl ones, none could be identified whose plasmd could be cut

Not
Not
t he
pro
(5
and

I|n

sho
t he

hanftier BHFR: exon 1 2516 A to T .nutation destroys Pstl

|nt

| . The sequencing always showed the deletion of a few bases wit
| recognition sequence. The expression plasm d pAD- CW2 which c
restriction sites within the multicloning site in reverse orde

t he many

W th
hin the
ont ai ns
r was

duced in the sane manner with the oligonucleotide pair EBI- 1820 °
- AGCTCTAGAGAAT TCECGEECCGCT CGAGGT -5 ACCGGATCCATCGATGTCGACCTGCAGAACGCT TG 3Y)

EBI - 1821 (51- CTAGCAAGCTTCTGCAGGTCGACATCGATGGATCCGGTACCTCGAGCG

be

CEBQ,ES d 6C | d
earized wt %%Q¥%%ﬁ%%%?%%{gnéﬂﬁ9@k§?%1 | ng%?lx\@ (%h uI eoti de -
seqidtic £ onant ems b‘fﬁl%{‘?%ﬁ %I@zsnm I Ew/19e] Rugd Bl)gafse@ompl etely

WEIRY Al ihedi-izldte S@OVENRN éiﬁéﬁﬂ@ﬁﬁﬁﬁgfﬁ@§'£§é§g in the nunbering of
ow ng sequences: 1-21 EBI-1733, begi nning

b d f
mtgm%%%c%ﬁﬁeﬁm t{] g‘ﬂ?fﬁvéj IR AR SO fbhotertsssang’

birdleoniang oi tees (thad+ladtoanded Jemm akBl tHS23qv ERtord$28) wdd- 1412 SV40

ron 1 65
b) Mutagene51s of the DHFR gene

To prepare‘an‘expressiOn plasmid with a multiple multicloning

site, two restriction sites were removed from the DHFR

g'mlnlgene by directed mutagene81s and three restriction 51tes
by deletion. To thls end a 1. 7 kb BglIT fragment which

contains the whole coding region of the hamster DHFR gene, was‘
cloned from the plasmid pSV2gptDHFR20 into the BglII site of

.g"the plasmid pUC219 (IBI), and the plasmidypUCDHFRﬂwas
,dbtained,'E;coii'JMIOQ (Stratagene)_cells transformed with
-PUCDHFR were infected with about the 40-fold surpius of the
”helper phage R408 (Stratagene) and shaken 1n LB medium at 37° C

for 16 hours. Slngle-stranded plasmid DNA was isolated: from-

" the bacterial supernatant.

The directed mutagenesis was performed in two successive

steps, the in vitro mutagenesis.system RPN1523 (Amersham)

© . being used. The EcoRI site located at the beginning of exon 2
was destroyed by exchange of a base of GAATTC to GAGTTC. This

base exchange does not lead to any change in the coded amlno

'a01d sequence and corresponds to the nucleotide sequence in
V'the natural murine DHFR gene (McGrogan et al., 1985, Mltchell'
..et al., 1986). An oligonucleotide (antisense orientation) of-
-the.sequence'5’-GTACTTGAACTCGTTCCTG~3' (EBI-1751) was used for

mmul
_intran _an yl.ation site (from 2310. 5' - noncogdi ng region
andn%r O%Dg) W ‘ﬂ%mﬁ &= Mb%fhe ﬂ@ﬁé‘%ﬁfﬁ OWn M- 2396

site in DHFR



2701- 3178 DHFR exons 2-6 (coding region) 2707 Ato G nutation destroys
EcoRl site 3272-3272 deletion between Bglll and BanH in DHFR
31-noncodi ng region 3831 end DHFR gene (from pSv2gpt DHFF20) 3832-4169 SV40
on (from pSv2gpt DHFR20) 4170-4648 ML3 on (from pBl uescript SK+) 4780-5640
' 3-1 actamase (coding region) 6395-6415 EBI-1729, end of the pBluescript
vector sequence. The production of the plasm ds pAD- CW1 and. pAD-CW?2 i s
shown in Fig. 5. Example 9 Constru@etion of the plasm d pADTNF-BP for the-
expression of the soluble formof TNF-BP. To produce the secreted form of
TNR; a a 0 r.qod Q1 CDNA
cod?ng géﬁgggé¥ % piééﬁ%h hﬁ?gcg%%b?&%¥¥yéquﬁeaﬁh %%ESFGEE (gs TNF-R .
CDNES | & %h@gl?UFFEWﬁg?Néfrtéﬁ ﬁﬁé@é‘d’e"ﬁdoﬁbm@ Camgr e Psdrh rﬂ)‘ntﬁel d of the

naIpé@itiBﬁé@PLﬁAﬁﬁe ﬁi@s£73nt%6hrﬁ%@o&@%ob%dp%§ ﬁﬁ%%déﬁééﬁb widh - The
Lnterr pted at this place nd permts the

rofein nt hesi $
dlr%%? %E%?%??ﬁ%eB%l Eég“ﬁﬁﬁg ﬂﬁ@ &EPP59385&FH§F§HPHN5thout the need for
pasemm@aeseohseqeeac—a'pofSDhl¢Tspaedldebecmenmng meaC uda tdforis proteol ytic
cl S, ceptor_ si d L,n C.termna
i r g Ceoh 1 BRATIBY s b e 1 I AR BB el B S R Y L he TNE-R
c[»ﬂ@m@@sP@%%HFEﬁM@t@wth t he |ntroduct|on of the stop codon by neans of
PCR to renove the translation start codon of another open '

The 1.7 kb BgllI fragment was isolated from the plasmid
pUCDHFR-Mut2 and ligated in plasmid pSV2gptDHFR20 cut twice
- with BglII and BamHI. After trensformatiop of E.coii,
amplification and DNA isolation; a -plasmid of the desired
‘constitution was obtained and named pSVngtDHFR ~Mut2. A O. 12

kb DNA fragment following the B1II Slte was removed by cutting -

-i_ with BamHI in the 3'—noncod1ng reglon of the DHFR gene, the

- DNA fraqment addltlonally containing a KpnI site. The
recognition sequences for these two enzymes were also
destroyed by linking the overhanglng DNA erids obtained with'

' BglII and BamHI.

. The plasmid pCMV-SV40 was cut twicé with EcoRI and BamHI; the

DNA ends were subsequently made blunt with the Klenow enzyme.
. The DNA was purified by extraction with phenoi/chlordform and

-ethanol precipitation,'subsequently dephosphorylated_by
“‘incubation with alkaline phosphataee-and the 4.4 kb‘long

'vector DNA was isolated from an agarese,gel

: The plasmid pSV2gptDHFR-Mut2 (Fig. 4) was cut tw1ce w1th EcoRI.
_and PstI and the DNA ends were ‘made blunt by incubation at

'll C for 20 minutes with 5 units T4 DNA polymerase (50 mM

Trls— HCl,pHmB 0, 5 mM Mgclz,_s mM dithiothreitol, 0.1 mM of

each of the four deoxynucleotide triphosphates, 50 yg/ml




reading frame (bases 72-203 in Fig. 9) positioned 5 fromthat of the
TNF-R, and a BanH and EcoRl site was introduced at the 5'-term nus and
3'-termnus, respectively, of the cDNA. 100 ng of Xmml-linearized plasmd
PTNF- BP15 (cf. Exanple 7) were anplified with 50 pnol each of the

ol i gonucl eoti des EBI- 1986 (sense, 5' CAGGATCCGAGICTCAACCCTCAAC-3') and

EBI - 1929 (antisense, 5'-GGEGAATTCCTTATCAATTCTCAATCTGGGGTAGGCACAACTTG 3');

i ncorporation of two stop codons anbg3 of an EcoR site) in a 100 gl PCR
bat ch over 10 cycles. The cycle conditions were 40 seconds at 94C, 45

- secbadinat sé&ﬁmaadbﬁm‘jnr)ut Gheat2z . A2@b 1Afge DNBh & Hagstenty eiiccH nabat i on was
co a Cf L # S ctl s st.opped by
ex?ltrn{é{(jf ?%ﬁ bHZ%‘n enoI g‘I@o%rlt'?f%f)arl'gmrklj\l"ﬂ?l“ a%l\l%i/\g%spr Cl p%tr}“%lvaldl%%ﬁqdoet hanol
andws’GbsblqaepﬂW“Sﬁfﬂot wirepawieidh aBadidis canidbelic @RioveThé@ pdswdntight 0. 75 kb DNA
2 nUASaetalaled LI ARAR 13930058 gh 18NGn ihORRAN A AYHS PT7/ T2a- 19
anH p

(B cut twce EcoR e resul tant asmds with

r esPEER genghishthe spag pEdenteld@npysyitheyMYf PrsEodeFue™@sng of the
whohgmbasgtirv-Ehrabpirrhiad the desired sequence was named pTNF-BP. pTNF- BP
-was cut wmth BanmH and EcoRI and.the .0.75 kb DNA insert was cloned into
the expression plasmd pAD-CW1 cut wth BanH and EcoRI. A resultant

RHE &8l ahbe HEk Ele ROUPRE. MO oHIR SRRLRARTIRE (Ol BT e
solmmtorntbatTﬁlElBP dE@nVadotftrem taei and.téhlaplesprids HICHMSphasi d - f or

th %gl o] t hg 5! n i r f the TNFR.".
cDel\?Ax%/as reél ggg . IEI.GQE@EQSP -r%}ﬁ 3 teg %O |t gggoggq ‘Eﬂe rgfa%%B?igl obi n NRNA.
Aagd

ThePTEEsDY ¢ PBFRT ¥pSwastt ﬁylﬁﬁn&rnﬁa 117" ana xpar And e

vector portion was isolated from an agarose gel The
.-multiclonihg site, formed from the.two oligonucleotides EBI-

1823 {(5'-AGCTTCTGCAGGTCGA- _
_CATCGATGGATCCGGTACCTCGAGCGGCCGCGAATTCT 37y and EBI 1829 (5'~-
-CTAGAGAATTCGCGGCCGCTCGAGGTACCGGATCCATCGATGTCGACCTGCAGA“3‘)

contains restriction sites for the_enzymes PstI, $5alI, ClaI,

BamHI, KpnI, XhoI, NotI and ECoRI, inclusive of the ends |
‘-compatible for the cloning in HindIIT - Xbal.

.'1,ug.each of the'twofoligonucleotides'was incubatedgin.zo ul
reaction buffer (70 mM Tris-Cl pH#7;6, iOImM‘MgClz, 5 mM

A--dithiothreitol' 0.1 mM ATP) with 5 units T4 polynuclecotide

" kinase at 37°C for one hour to phosphorylate the 5' end. The -
[reactlon was stopped by heatlng to 70°C for 10 minutes and the

) complementary,ollgonucleotldes were hybrldlzed with orie
another by incubatiﬁg the sample at 56°C for another 10
minutes and subsequently cooled slowly to room temperatﬁre;'4
pl of the hybrldlzed oligonucleotides (100 ng) were llgated .
with about 100 ng plasnid vector and E coli HBlOl transformed.
‘A plasmid which could be linearized with the enzymes of the
‘multicloning site (except for NotI) was named pAD-CMVL. Out of



t he nucl eotide sequence directly before the translation start codon of the
TNF- R sequence greatly differs fromthe consensus sequence (Kozak, 1987)
found for the efficient expression of eukaryotic genes, whereas the

5" -noncodi ng region of the B- globin nRNA corresponds to this consensus
sequence very well (Lawn et al., 1980). The TNF-R sequence was nodified in
a PCR by neans of the oligonucleotide EBI-2452 (5'-
CACAGTCGACTTACATTTGCTTCTGACACAACTGT @liT CACTAGCAACCTCAAAC -
AGACACCATGGEGCCTCTCCACCGTGC- 3" ), which after an Sall restriction site

' corrf;n% ngdnyheegtiblentliones’, - meheodigngds B@g&ﬂ@@tlfd@dl’ @tha@et @Iz ania ma][\

B- gl obj eguenc 20 ases of t ng region o

Tneeanld B8 RyEolLERORPETY| B8, FogpRaintd SpRE ePouel S | fred i n 100 |

readelenlohabfhawﬁeh baspeolvithdih thet Netdl rgoogoliédondessdeRindgd52 and

- EBI-1922 (antisense, 5 - GAGGCTGCAATTGAAGC-3'; binds to the huTNF-R

: sequence at pos. 656) in 20 PCR cycles (40 sec at 94C, 45 sec at 55C, 90

CT %§} @RBErEEH%hEECEEbQEMQE whﬁ%hPEBnE QQQCEhQYfEQﬂfﬁﬁﬂthV“th

henol / orof orm precipitation t DNA was out twce with-

' Sal$1%%ﬂ WE%ﬁ%PIt&ﬁdeH§lFé§HFPanﬁlGQS}nkﬁeﬁﬂﬁsﬁrQgﬁﬁﬁtWﬁ&b isolated from

: @eed geh. thhesaaker aspaadi ﬂﬁltﬁatheofalté@ﬁnﬁhiﬁggtlllai@q @%ﬁ&egmm&k[) e Imoved
a andBg t he ong

~pl a@é@ 3%@6@?55?58%%ﬁ&sﬁgags?%sg “gel and ligated with the 0.51 kb
-Icnmp@ﬁﬁhmmoﬁﬂCGATGthACCTGaAsAaGamTGea of aBdcEBI-3even (6f' -t he pl asm.ds -

obt apfig JﬂkﬁéCT%@%&C aeeegeﬂwcgﬁggng&EE§%A§$%§E§géeeXact'y cont ai ned the

desite The whole Sall - EcoRl
|ns%QQGQﬁA$EW$FCBPGméé)eI@hea Leadt ke tBEsEléemléprBs§M8a phdsii d pAD- CW1

', -_andcaﬁrd res uiiﬁ@arpbéawgthweil neagér@é@%HFéBEyﬁEeg 1ABluding
) NotI. |

o The nucleotide sequence of the 6414 bp large plasmld pADwCMVl
(Fig. 5) is completely shown in Fig. 6.

The'segments on therplasmidf(indicated"in'the numbering of”the

- Ppases)-correspond-to-the-following-sequences:-

C1-21 ~ EBI- 1733 beglnnlng CMV enhancer - promoter
' (from CDMS) '
' 632-649 . .T7 promoter . ‘
- 658-713 : multicloning site (HlndIII to XbaI from o
L : , o EBI- 1823, EBI 1829) ;
- °714-1412  ° SV40 intron and polyadenylatlon 51te
 (from CDM8) | : :
-'1413~2310 ' 5'—noncoding‘region and. promoter of the
. ghamster DHFR gene (from pSVngtDHFRZO)
:.'2311-2396 _ hamster DHFR: exon 1 -
'-A2516' AtoT mutation destroys PstI 51te in DHFR

1ntron 1




Exanpl e 11 Isolation of rat TNF-R cDNA clones First of all a rat brain cDNA
was produced by analogy with the HS913T cDNA library (cf. Exanple 4) from
‘the rat glia tunor cell line C6 (ATCC no. CCL107) in X-gtil. 600,000
phages of the rat brain cDNA library in X-gt1ll were screened by
hybri di zati on as described in Exanple 6. The purified EcoRl insert of

PTNF- BP30 (cf. Exanple 6) was used as the probe. About 100 ng DNA were

radi oactively labeled with 1 g Ranggm Hexanmer Primer instead of the
specific oligonucleotides, as described in Exanple 6, with [a-32p] dCTP.

i ncorp ed. _The f||t wer e, ridi zed under the sane
coﬁ%ﬂf}2§£$%s in Bﬁ%h gxg T%e fKﬁPéﬁ?gmé} l&gghed twi ce at room

t ergddat ure |n2xSSEY@Ql%)$DSat@pn3@eﬁtmuwesEan@I shitee tines at 65C in
2xS5(H 0. 1YEPS for 3 BuL.e at,_65 104X 0. 5%6DS for 30
,nlnutég ﬁ% air- drigéglt PE ?E?@gﬁérgggﬁﬁséggegﬁ y ex%b?é on Kodak XAR
~X-ray filmfor 1656UB§“G§ﬂh§g HAJiLANensi fyi ng screen at 70C. A total of 10

hybyd#li zi ng. pl aqugaaWBHER gaﬂglf(fﬁemagévizgglt@h@@zl@y pl ague purification,
hree tinmes, three X-clones

- Fol |l owi n | aque purification conducted
OASATEESS 3, 4 SH30u8F4 {S5PR BHVRAPCORERZAA and {he phage DNA .~
TrepremepM e as deMesi bed. (690mA§BEﬁeeuthpngsg#)the % DNA wi t h - EcoRl and

se n an gag e Iength of _the cDNA inserts was determ ned
' %%&&}iﬂgi b for ?hggg g%%ge i R and* PQ%NF-R8 and 2.1 kb for clone

- raENBﬂ%ﬁ4Hme'ECOREBIniéEQS ehdthé thenpBluesTNEpS wrdt8r were cloned in

ML3npl9 cut in thegsgnepMay and the DNA sequence was determined with
~universal sequencing priners and specifically synthetlzed ollgonucleotlde
- primers. The conplete nucleotide sequence of.raTNF-R8 is. illustrated in

: The productlon of the plasmlds pAD—CMVl and. pAD—CMVZ is shown .
1n Fig. 5. ' '

fExample 9

:'Constructlon of the plasmld pADTNF BP for the expre551on of
the soluble form of ‘TNF-BP.

_ To‘pﬁoduce the sécreted'form‘of TNF-BP direCtly, a.translation_**'
-~ stop codon was . introduced into the cDNA coding for'part 6f-the

“TNF receptor (cf Example 73 de51gnated as TNF-R cDNA in the .
follow1ng) after the codon of the C-terminal’ amino aCld of the“
 natural TNF-BP (AAT, Asn—-172; corresponds to pos. 201 in Flg

- 9). The protein synthesis is thereby interruptédﬂat‘this,plage

-  ;and permits the direct sedretion of TNF-BP into the cell.

:supéfnatant without the need for passing a'subsequent '

a‘p0551b1y speed-— determlnlng reaction of a proteolytlc cleavaqe .

o in segments of the TNF receptor 51tuated in C-termlnal

"-dlrectlon. '




Fig. 8. The first bases and the seven |ast bases correspond to the EcoRl
| i nkers whi ch were added during production of the cDNA |library. Exanple 12
| sol ation of a clone containing the conplete cDNA coding for the human TNF
receptor. The conplete cNDA of the rat TNF-R facilitated the search for
the still mssing 3' part of the human TNF-R cDNA. As the probe for the
hybri di zi ng process, the 0.4 kb long PCR product of the priner EBI-2316
(5" - ATTCGTGCGECCCCTAG 3'; binds tesTNF-R with the second base of EcoRl,
stops at the TNF-R cDNA) and EBI-2467 (5' - GTCGGTAGCACCAAGGA- 3' ; bi nds
about 400 bases before poly(A) tocDNA clone, corresponds to pos. 1775 in
rafNFV¢§ev%%m%sEHmﬁmtEhﬁréTRFgﬁsoééthéeEéﬁﬁlafeth?h §?DRAF Pagnent
Cﬁ&kﬁsQﬂﬂﬂﬁté@eahgltﬁgtﬁa Qﬁtfbau&aioENEfFtﬁBNéﬁeb_cwhbﬁhbyém@%%sassuned
t hat ol r esponds t he on ollows the_inte co site in
ot IR F 587052k Re 6 PERRR DR LIRS FreRE. RoRPBOCWBPELHEEBE hy br 1 di 6
&Mkdﬁﬂh¢¢aﬂm&meotb&hesk@@&SOﬁDNA Figrapy. p6héthyhead52afrom thartdi ti ons
cors 0 quFt t es._ ] pdi I re washed
tw cfé%gr oom]?én%lg?agu?%ﬁ?g &%&é@%x%{%ﬂ%% Jrt'lng?lﬂt‘} s and W ce at 65C
in5S ZﬁEExminQSEEEﬁf@f-Berminuses;edpegu1VﬁlmuroandhexpDEQd on Kodak XAR
X-ray filmusing an intensifying screen at -70C for 3 days. Six positive
pl agues were identified, plaques were ﬁurified in two further rounds -and
o Plepirel-tiosarired splagnig PBNF1BP1Y Y Cf af EXANBLEt 7hg of the : DNA
W Hér%caan&%zﬁfi%dwlmesgl PRES @@dhaoENeh@aaﬂleg\bhgc@ebemaéB bealﬁoutl g Eb
an an. Eco gnent. wit
T Eorer nearpEeBr RRE ot GEREL B BER TR A EbETBED
(antisense, 5'-GGGAATTCCTTATCAATTCTCAATCTGGGGTAGGCACAACTTc— .
3'); incorporation of two stop codons and of an EcoRi- s;te) in
a 100 ul PCR batch over 10 cycles. The cycle conditions were
40 seconds at 94°C, 45 seconds at 55°C and 5 minutes at 72°C.
ZAfter.the'last cycle incubation was continued at 72°C for
another 7 minutes and the reaction was stopped by extraction
with' phenol/chloroform. The DNA was precipitated with ethanol
and Subsequéntly cut twice with BamHI'and EcoRi. The resultant -

cloned in plasmld pT7/T200~19 (BRL) cut twice with BamHI and

__EcoRI. Ohe of the resultant plasmlds w:th respect to whlch 1t
‘had’ been found by virtue of the sequenCLRg of the whole_lnsert'
that it had the-deéiredfsequehce was named pTNF-BP. :

'PINF-BP was cut with BamHI and EcoRI and the 0.75 kb DNA
E iﬂsert_was cloned into the-éxpreSSion plaémid pAD—CMV1 cut
with BamHI and EcoRI. A resultant plasmid of the desired
composition was named pADTNF-BP (Fig. 7). o

Example io




EcoRl site of plasm d puC218 (1BlI) and subsequently sequenced. The
sequence of the 1.3 kb EcoRl fragnment corresponded to the one of cDNA
clone pTNF-BP15, the 0.8 kb EcoRI fragnent corrresponded to the 31 segnent
of the TNF-R nRNA and contained a poly(A) tail with 16 A residues before
the EcoRI |inker sequence. Hence, % NF-R2contained theconpl ete coding
region of the human TNF-R, represented in Fig. 9. Exanple 13 Construction
. of the plasm ds pADTNF-R and pADBTN§7R for the expression of the whole

human TNF receptor First a pl asm' d in which the 5'-noncoding region of

BP15. was_s ened, but lch, 1n contrast to the plasm ds

desqnﬁﬁﬁF?ﬁl%Qaﬁg é ng p%ﬂﬁméd Bﬁ BEFFp?ﬁngﬁl DG 8¥PrESTgM&E was first
coridieg utbdble fowayosi TNFaBPto the one described in Exanple 9 for pTNF-BP
- and pADTNF-BP, respectively. Under identical conditions as in Exanple 9
PTNF - --------o o - om aoa oo 71 BP15 was anplified by PCRwith the
ol |Fg'-bmlm@mwevman98@f andexheesBiondplasimidr £l phiemer
(5° ﬁammcwg@@eéea TNﬂ'_bﬁPPCBhQrgduﬁBn\‘ﬁ&lfot ﬁtg\gale% W fyfiantl and

EcoRI and cloned into plasm Rg 3a-19. One o [ asm ds ed was

- caPEaTH R BPias, r%FrNFC%MBB g éurnﬁPFﬁdBﬁﬁHFeﬁhenEQSR[thﬁmd the 1.26 kb .

DNhuma”rS 25-tgmmlmezdl |mﬁx@ffé@%hoghafasardwaéDtﬁ?MVhﬁatlnw tt'Flatgam‘" and
re ant asm 0 1 es ositLon.was n

oAb eSS A Mo aRE Y et PR PR RRS hR BRRRE SR P tOE kb EcoRl

=fr@gmgn Oﬁsnheu@ﬁF+Rome@ﬂéﬁbé&graatlpldméﬂeratﬁrbmetheteonséhEQe

L1 BRI | 08 ol E £OLY) SPOBd P00 ! 5pkaLednl goglLds. sur g ohocked by

. erent restriction enzynes as corre |entat|on'
i,OfeMMqugﬂqcfqenﬁﬁynwngxgﬁspthe 5'-noncod1ng region of the B-

. globin mRNA corresponds to this consensus. sequence very well
;'.(Lawn et al., 1980). The TNF-R sequence was modified in a PCR
Z_by means of the ollgonucleotlde EBI-2452 (5"~

CACAGTCGACTTACATTTGCTTCTGACACAACTGTGTTCACTAGCAACCTCAAAC
AGACACCATGGGCCTCTCCACCGTGC— -31), Whlch after an Salr
f_restrlctlon 51te ccntalned the authentlc 5'-noncoding sequence

‘according to the human nglobln mRNA sequence, followed by 20

--bases-of the coding region -of TNF-BP. ~100-ng-of-ECoRT-"
_ 11nearlzed plasmid pTNF~BP were ampllfled in 100 gl reaction
L‘batch with 50 pmol each of the ollgonucleotldes EBI-2452 and
"EBI —-1922 {antisense, 5'—GAGGCTGCAATTGAAGC 3'; binds to the
~ huTNF-R sequence at pos. 656) in 20'PCR:cyc1es_f40'sec at _
' 94°C, 45 sec at 55°C, 90 sec at 72° C). After purification of -
|  the PCR product by extractlon w1th phenol/chloroform and
- -ethanol precipitation the DNA was cut twice with sall and
"  BGlIII and the resultant 0.51 kb DNA fragment was lsolated
from an agarose gel. The corresponding part of the TNF-R )
| sequence was removed from the plasmld PTNF-BP by cutting with
' Sall and BglII, the 3.1 kb long plasmld-part was isolated from -
an agarose gel and ligated with the 0.51 kb long PCR product.

" After transformation Of‘E.coli seven of the plasmids obtained




pl asm d designated as pADTNF-R (Fig. 7C) was even checked nore closely as
toits correct orientation by sequencing the insert starting fronthe 3
end of the inserted cDNA with the oligonucleotide EBI-2112
(5" - GTCCAATTATGTCACACC- 31) which binds to the plasmd pAD-CW1 and its
.derivatives after the nulticloning site. Another expression plasmd in

whi ch the 5'-noncoding region of the TNF-R is replaced by the one of

B-gl obin was constructed. Plasm d @m8DBTNF-BP was conpletely cut with Bglll
to renove the 1.1 kb Bglll fragnent, the DNA ends were subsequently
dephosphoryl ated wi th al kal i ne phosphatase fromcalf intestine and the

pl IEHY IR %RC?%:90?%)°§a5h?§6lHi@gmﬁﬂﬁheFﬁEtéygFBBFﬁlngd-ﬁBﬁcoding regi on
- of ddwifed| objuegesae Bdst peabmidpaas Akme&hpBTNF-~Brcodi ng region from an
‘agarose gel. Plasm d pADTNF-R was cut with Bglli and the 2.5 kbDNA
fragnent containing the 72 3" segnent of the TNF-R cDNA up to the pronoter
. r ehgn W@ioldeSalbl + ovioRI DHRRegbnef WaBTNBoBRt wdsf cdomad agatbee gel and

cl i i - pasgd s t s t ai ned
s e e eton BLURIAPBRENCRY S Ehd, Ve ] BheufeRh I dSndl, B 00T, o,
or M&f dtanst VRAPBENEBPACBINF-FB) (Fig. 7D). Exanpl e 14 Expression of
- soluble TNF-BP in eukaryotic cell lines a) ELISA The detection of TNF-BP
by neans of. ELISA was carried out in this exanple as follows:

| QG%WP.SJTﬁ Hotiter plates were coated per well with 50 Al 1:3000 dil uted
- polyclonal rabbit serum (polyclonal rabbit .antibody prepared by

ol . . : : o . o

A b A A ARG 1T o1 18 hours,  once washed with

~0.05% Tween-20 in | | . o
First of all a rat brain cDNA was produced by analogy with the |

'iHSQlBT cDNA library (cf. Example 4).from the rat glia tumor .

- cell line C6 (ATCC no. CCL107) in A-gtll. . ‘

&

GOQ;OOQ phages of the rat brain cDNA librafy-in A—gtll were
'screened by hybridiﬁation'as desefibed'in'Exampie 6. The

purified EcoRIiinseftkofmpTNF—BP30,(éf. Example 6)'was used as
"~the“probe:wAbout~100mnngNAmwere}radioactively”labeledmwith“1

- #g Random Hexamer Primer . instead of the Speeific'
oligonucleotides, as described in Exaﬁple‘éfeﬁith-[a—32p]dCTP;.
25~106'were incorpdratedjﬂThe;filters were hybridized under
the 'same conditions as in Example 6. The filters were washed

 twice at room temperature in_2xSSC/0.1%'SDS-fqr 30 minutes and

“three times at 65°C in 2xSSC/0.1%SDS for'BQ miﬁutes_and twice
at 65°C in 0.5x55C/0.5%5DS fbrijo-minutee;'The air-dried

._filters were subseqﬁentiﬁ exposed on Kodak XAR Xéray film for

. 16 hours using an intensifying screen at -70°C. A total of 10
hyhridizing,piaqueS'were identified and isai;;ed by plaque
purification. Followiﬁg ﬁlaque purificatidneconducted three

o times; three A-clones (K—raTNFeR-#'j,'4,'8)rwere isolated in

" the end and the phage DNA'represented,'as_described.




PBS, and free binding sites were blocked with 150-200 1 0.5% bovine serum
al bum n, 0.05% Tween-20 in PBS (PBS/ BSS/ Tween) at roomtenperature for one
hour. The wells were once washed with 0.05% Tween-20 in PBS and 50 | cell
supernatant or known anounts of natural TNF-BP (cf. Tables 3 and 4) and 50
Al of a 1:10,000 dilution of a polyclonal nouse serumwere m xed with

TNF- BP and i ncubated at roomtenperature for two hours. The wells were

- subsequent|y washed three tines wgh 0.05% Tween-20 in PBS, and 50 pl

rabbi t anti-nouse |g-peroxi dase conjugate (Dako P161; 1:5000 in

PBS/ BSA/ Tween) were added and i ncubated at roomtenperature for another
two hours. The wells were 73 washed with Tween/PBS three tinmes and the

st abfitey cuddtingn ofnddepdr-Dddnmed thi HeaRTt mmnagpa;rm:mrarﬁmeaz(s mg/ M) and

Na agsw%;fel( th@/ﬂé‘n};ﬂh” o Aee Mgt %%@é%sc'x}a[@t&et? x? gl 7wel 1,
at roomtenperature 20 m nutes under protection rom After
addbei 8m2okb1dorathenclipnes HREINFGIRS aﬂ%t@%ﬁ’;ﬁ&vﬁl%shr@ %@ra

vavgh 8Agt ka@liF4R4 . Nhieh ERoRT Gndlert® RIfalte PRGBS Slra®ir 1 alisd et
expressi on of saql ubl.e TNE-BP.in eukaryotic cell |ines About 106 cells

(CEETS FePnge dm PaerPidi Stwele Wic fdte ¥2Xnane 1698 HAW - i nact i vat ed
f et abquahtesensmi24 elrmihedb efithe untivansfac tseeudrc RRMpAfiddr-sreghdim and

I neubatedsal 3CA Ae 608 B1TRSANEIR TR SRl tere Temoved with 2

_ r Scraper omt cent 'of f at 1200 rpm at room
tenperature for 5 mnutes (Heraseus M nifuge, Ausschw ng-Rotor 3360),

- Wastied eaﬁﬁlwehnécmho%desgreaﬁbﬁﬁeorfe@awm—fﬁ%ntfé fﬂgﬁpst@&té@ rpmfor 5
m nut es and suspended in 1 diummxed wth 250 gg/ DEAE- dext r ane

and®19- g8 pl ABFi glbﬁlﬁx PéfsesTéﬁfiethg sSgyers iledthpacsay %%RP“%F%M ent
centtiéf mgoRTODiARELOr WREch were added during production of the

cDNA library.
‘Example 12

Isclation_of a clohe containing the complete cDNA-Coding for .

- the human TNF receptor.

The complete cNDA of the rat TNF-R facilitated the search for
the still missing 3' part of the human TNF-R cDNA. ' '

~ As the probe for thé‘thridizihq-process,'the.0.4 kb long PCR

- product Qf_the_pfimer EBI?2316-(5’~ATTCGTGCGGCGCCTAG~3Y;-bihds
to TNF-R with the second base of EcoRI, stops at the TNF-R
cDNA) and EBI-2467 (5"—-GTCGGTAGCACCAAGGA-3'; binds about 400

. bases before poly(A) to cDNA clone, corresponds to pos. 1775
in raTNF-R) was used with AraTNF-R8 as the template. ThlS DNA
-fragment corresponds to the region of the rat’ TNF-R cDNA of

which it was assumed that it corresponds to the one Wthh

follows the internal EcoRI site in human TNF~R.




twice). The cells were incubated at 37C for 40 mnutes, washed once with 5
mM mediumw th 10% calf serum and suspended in 5 m nediumwth 100 g/ m
chl oroqui ne. The cells were incubated at 37C for one hour, washed once
wi'th nediumand incubated at 37C with 10 mM fresh nedium After 72 hours
the cell supernatant was harvested and used for detection of the secreted
TNF-BP. 74 Table 3: Cell Line COS-7

e R : B wi thout plasmd. <5 ng/m
pADTNF-BP 7.5 ng/m pADBTNF BP 146 ng/ M c¢) Production of permanently

TNF 6d d_ce y fo I d FR) - defi ci ent

ha rn;?g}r{géva? ) of lt}nI }r% cho?’ﬁ%l;?% %re(r% egﬂuﬁ:eoan?bg%gdgllgr% 1980) was
“trahee e@ﬂ@dpwaqhepl a§nmepNBBINFCBNAb9.lM -oﬁt;ﬁalfmhnmdlmmmt e
pre&aﬂaie]&bﬂe EQEE:E%BBFSV? %Oltﬁe' BnM;%' %‘.?1 idatdd Al @%7)6 Four densly

grown cell culture via ture medium pér vial) were
t r afRPeEL LBEHFt Hebey WBﬂRedem%ceaﬁﬁ:eFOPﬁ'cmﬁ%@%r%mfor four hours the

negzmcyaﬁlfsangfa? @ﬂgm][i@tlillt%%ednHYtﬁlﬁie S8 @rst icoipredi um ﬁach (I\/Elt\)/l al pha
medj 10%di_al y et I ne _.seru . er t incubation
’é%?&né&wér eﬁfﬁeé% a ?rﬁ? }/irtlﬁf}pﬁnn@lg:o Qtsr‘%g’ A1s fromthe

'VI astanlerKABll X¥+rapuffedmoveingwen Qﬁtmbllfmn@samlelmm: pi7at-es fak00 pl / wel |

e R PO el TSR T AR o MR 1T Yo

- welperifhed sipetviat fnrshesr sousdayandi ADNAewaEL pSAPAEEATKF-BIFFaBt i vi ty. 37

~ Supgsg nagang s §h0ﬂ@d §§§'Vh%¥ekncutt1ng of the ADNA with Eco RI all
of the clones had a DNA band with a length of about 0.8 kb.
ATNF-R2 and 11 additionally contained an EcoRI fragment with
1.3 kb. The two EébRI‘insefts_of AMINF-R2 were subcloned in the
"EcoRI site-of’plasmid pUC218 (IBI) and subsequently sequenced. '
‘The seﬁﬁence of the 1.3 kb EcoRI fragment corresponded to the |
one of CDNA,Clone pINF-BP15, the 0.8 kb ECORT fragmeﬁt'
 corrresponded to the 3' segment of the TNF-R mRNA and - _
contained a poly(A) tail with 16 A residues before the ECORT
_.linker. seQuence. Hence ~-ATNF~R2.- contained: the complete- codlng

‘region of the ‘human TNF R, represented in Fig. 9.
Example'lj

'Construdtion of'the plasmids pADTNF-R and pADBTNF-R for the

ekpréssioh of_the'whble human TNF receptor

_ First a,plésmid in which the 5'-noncoding region of pTNF-BP15

"5Was-shortened ‘but in which, in contrast to the plasmids '
descrlbed in example 9, the 3' end of ﬁTNF -BP15 was
malntalned was first constructed in a way 51mllar to- the one
descrlbed in Example 9 for pTNF-BP and pADTNF-BP,
respectively..Under identical conditions as in Example 9 pTNF-




the ELI SA. The results of the ELI SA of sone positive. clones are shown in
Table 4. . .......__..... - 75 Table 4: Sanple Absorption at 492 nm

B e T TNF- BP Standard 1

R R Cul ture nedi um

(negative control) 0.085
R R R R R R e Cl one ALG3 0.468 A2F5

0.931 A3A212 0.924 A4B8 0.356 ASAL2 0.806 ASBLO 0.915 A5CL 0. 966
----------------------------------------------------- 15: RNA

AT SR IRLIAIBRoPY BFR HEERLRRR TieoPRRELEBF L BEBOLER s R
( | suldttgoe fMDIn +1£913ﬁl(rérbab31ar1;ma) (5'ptaTEHCacanUcaptacn3Wgre
t I
T RESRERL HIRPPEL BFLo¥ o EEROBERER BPACRIRR] 8 EBheR0") 20Ge
: '(Be1tl‘r’f-'és Wl@eB'Béf'EW'th%or%%r‘?%s"}hfF aﬂl@%’é%@%e@yt#ab@ﬁeﬁaﬁy filling -
T ety WiNrL8p32R) dCTP and Kl enow enzynme was used as size

'pTNF-BP15B was cut with BamHI and EcoRI and the 1.26 kb DNA
insert was cloned in expression plasmid pAD-CMV1 cut with
'BamHI,and EcoRI. A resultant'piasmid'of the desired
‘composition was named PADINF-BP15.

. This plésmid was linearized_with EcoRI and the 0.8 kb EcCoRI
]fragment,'isolated from ATNF-R2, was cloned into the site.
. After transformation of E.coli some randomly isolated plaémidS':
ﬂ.were}checked by cutting with different restriction enzymeé‘as '
to the Cofrect.orientation of the EcoRI fragment used.,A‘
?plasmid designated as'pADTNF—R'(Fig 7C) ‘was even checked-more
closely as to its correct orientation by sequen01ng the 1nsert
.ﬁstartlng from the 3! .end of the inserted cbNA with- the
 911gonuc1eot1de EBI-2112 (SF—GTCCAATTATGTCACACC-3J) which
- bipds to the plasmid pAD—CMVl.and its derivatives after”thé5"

multicloning site. ' : : S e

;jAnother expre551on plasmid in which. the 5'—noncod1ng reglon of,
- the TNF-R is replaced by the one of B-globin was constructed.-
"Plasmld pPADBTNF-BP was completely cut W1th ‘Bglil to remove the
1.1 kb BglII fragment, the DNA ends were subsequently _'
dephosphorylated with alkallne rhosphatase from calf lntestlne 
and the plasmld vector (5 9- kb) was- isolated Wlth the B-globln;‘
o ‘5'—noncod1ng reglon of the Buglobln gene and the 5' part of - H
“"jthe TNF-R coding reglon from an agarose gel. Plasmid pADTNF-R.
‘was cut with BglIi and-the 2.5 kbDNA fragment containing the




- for .the hupman TNF receptor in

mar ker. The fornmal dehyde was renoved fromthe gel by soaking in water and
the RNA was transferred in 20x SSCto a nylon nenbrane (Genescreen plus,
NEN- DuPont). The RNA was coval ently bound by UV irradiation (100 seconds)
to the nmenbrane. The nenbrane was prehybridized at 65C in Church buffer
(Church and Glbert, 1984) (0.5 M Na phosphate pH=7.2, 7% SDS, 1 mM EDTA)
at 65C for 2 hours and hybridized in fresh Church buffer with 3x106 cpm
P- 32 | abel ed DNA probe (EcoRl insergzof pPTNF- BP30) at 65C for 19 hours.
The filter was washed at room tenperature in mesh buffer (40 nM Na
! () ). e..tliges r es and t washed at
rﬂg%é?%ﬁgpuffgéé}gﬁf §|%§§ﬁfub gg %%%u é%mg% exp J&) E?Egﬁhk XAR X-
reanMIQWﬁﬁﬁ BEFRogieBe usrAgianlpnedndrby Ay ggﬁg@ﬁeage47@®d The
aut ol of 2 (£h 8- pL0Y i sHYS grépagghabla%ﬁa%c%ra Al g&ﬁf 2.3 kb
he anal yzed tissues and ce line .
QPFPlﬂﬁéuﬁﬁE@ﬁGtrER§F%§§PBﬁ°Bfthg ?NﬁlryééﬁtGPeF§Hlﬂﬁe transi ent
exmxeaﬁtart 5i A Odd COB- doeeklt BeEenthRcbhated hahedOpippties i th 10 g
QENF R-plasmid DNA in a solution containing 250: g/nF DEAF dextrane and
' oroqui ne. pADCW-| - DNA was used as the control. After N
7 transfeCtion the cells were washed and. subsequently cultivated for, 48 h.
7 ggﬁy pn of the TNF receptor was detected by binding of 125I-TNF.
'F or t |nd|ng test the cells were washed, incubated for 1 h at 4C with

10 .ng 1251 -TNF (specific radioactivity 38,000 cpming) with or without a

20 é%dlag'o§L§6d&gléﬁTN@ig@eiﬁdeakgry$@§eege§@dliﬁg?radlOaCtIVIty bound

" to the cells was neasured in a ganna counter. The speci

. a) ELISA

L pThe detection of TNF-BP by means of ELISA was carrled out in

"thls example as follows.,'

. .96-well- microtiter plates'were coated per well with 50 ul
1:3000 diluted polyclonal rabblt serum (polyclonal rabblt
arantlbodymprepared by. precrpltatlon of antiserum- w1th ammenlum
7 “sulfate, final concentratien 50% saturatlon) agalnst natural
 Th-TNF-BP‘at 4°C for 18 hours,_once_washed with 0.05% Tweeh-20 in
e‘PBS, and free binding-sites were blocked with 150'200”u1 0.5%
'bov1ne serum albumin, 0.05% Tween-20 .in PBS (PBS/BSS/Tween) at
-rroom temperature for one hour. The wells were once: washed with
Lo 0. 05% Tween- 20 in PBS and 50 pl cell supernatant or known
' r_amounts of natural TNF BP (c¢f. Tables 3 and 4) and 50 ul of a
1 10 000 dilution of a polyclonal mouse serum were mixed Wlth
. TNF~-BP and incubated at room temperature for two hours. The
wells were subsequently Washed three times with 0.05% Tween—zo
_ in PBS, and 50 gl rabbit anti-mouse Ig- perox1dase conjugate -
:.r(Dako Pl61l; 1 5000 in PBS/BSA/Tween) were added and incubated

at'room temperature for another two hours. The wells were




bi ndi ng was 2062 cpmin the control sanple, 6150 cpmin the sanples
transformed with TNF receptor DNA (the values are expressed as nean bound
cpm the standard deviation, determned in parallel tests, is taken into
~account. Unspecific underground in the presence of unmarked TNF was
~deducted fromthe values). 78 Literature: Aggarwal, B.B., at al., 1985,
Nature 318, 655-667 Beutler B., at al., 1988, Ann. Rev. Biochem 57,
505-18 Beutler, B., et al., 1985, fature 316, 552 - 554 Boshart, M, at
al ., 1985, Cell 41, 521-530 Carswell, E A, at aI , 1975,

oSG P BhloPrps 30800 0aCET AR e 5Bhiftpy HgfRLaGgTLISL. Today

Cr e ypeAformedtwith onbiRyphenptenat ﬁlmaneséa mg4ml) 32pd- 8297 Engel mann,

1 285 3 A ., 1988,
Prgmﬁ%ﬁf%a%%agfohg{ﬁlg oh - 6h§?g gzpoéééélﬁﬁ @tFEQQQ”Bﬁ SNb 106tu? )

Hadiatll gt lzqqmzisemmelr%@resfer 28t méPu’te%BBdeH PEﬁFBﬁﬁtle}jr aphy 447,

-351fraﬁrﬂ KepenodfteS ddditionl of 1686M134N| Hgsogl thJe?»ﬁ:oldeZO 4225 Kozak

1987... Nucl eic Acids.Res._ 15 8 §%48 %33 in% K 1970, Nature
&g 085 !

zzﬂntﬁébshtita% Hgazrred 19B0? ‘t%Y? 3

mlcrofllm plate photometer.

b) . Transient expression of soluble TNF-BP in eukaryotic cell

lines

About 10° cells (COS~7) per So'ﬁm‘Petri dish were incubated
- with 10% heat-inactivated fetal calf serum 24 hours before
transfecﬁion in RPMI-1640 medium and incubated at 37° C.in 5%
- CcOp atmosphere. The cells were removed with a rubber scraper
" from the Petri dish and centrlfuged off at 1200 rpm at room
:l_*temperature for 5 wminutes (Heraseus Mlnlfuge, Ausschw1ng—Rotor
‘3360), washed once with 5 ml of. serum-free medlum centrlfuged
_at 1200 rpm. for S.minutes..and.suspended.. in. 1 ml medlum, mixed..
_ with 250 pg/ml DEAE- dextrane and 10 pug plasmid DNA {cf. Table
3y, purlfled by CsCl den51ty gradient centrlfugatlon performed
‘.;“tw1ce). The cells were 1ncubated at 37°C for 40 minutes,
‘Washed.onCe with 5 ml medium with -10% eaif serum and suspended -
in 5 ml medium with 100 pg/ml chloroquine. The cells were .
incubated‘at 37°C for one hour, WashedronCe with medium and
,CinCubated'at"37°c with lo'ml fresh medium. After 72 hours the.
. eell supernatant was harvested and used for detection of the
-secreted TNF-BP.
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c) Production'of permanently TNF-BP produced cell lines

The dihydrofolate reductase(DHFR)—defiCient;hamster oVarial
.cell line CHO DURX BII (Urlaub and Chasin, 1980) was
transfected with plasmid PADBTNF-BP by means of calcium
rphosphate pre01p1tat10n (Current Protocols ln Molecular _
Blology, 1987). Four densly grown cell culture v1a1s (25 cm2,
'5 ml culture medlum ‘per v1a1) wete transfected with 5 Kg DNA .
-each, after 1ncubatlon at- 37 C for four hours the medlum was

'removed and replaced by 5 mi selectlon medlum each (MEM alpha '

j------med:u_ml ‘with-10%- dlalyzed fetal bov1ne serum) After overnlght
‘_lncubatlon the cells were: removed by means of tryPS1n

_ solution; the cells from the v1a1s were: dlstrlbuted over two

| *96—we11 tlssue culture plates (100 ul/well in selectlon
‘medium) . Fresh medium was added in. approx1mately weekly
intervals. After about four weeks cell clones could be
_observed in 79 wells. The supernatants were assayed in the

"f.ELISA for TNF—BP act1v1ty 37 supernatants showed act1v1ty in

- the ELISA The results of the ELISA of ‘sone pOSltlve clones_

_ are shown in Table 4.
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819-822 so Cains An isolated DNA encodi ng a pol ypeptide having the
ability to bind to TNF, wherein the polypeptide contains an amno acid
sequence selected froma fornula ceggprising: asp ser val cys pro gln gly,
lys tyr ile his pro gln asn asn ser ile cys cys thr lys cys his lys gly
thr tyr leu tyr asn asp cys pro gly pro gly gin asp thr asp cys.arg glu
cys glu ser gly ser phe thr ala ser glu asn his leu arg his cys leu ser
cys ser lys cys arg lys glu net gly gln val gluile ser ser cys thr val
asp arg asp thr val <cys gly cys arg lys asn gln tyr arg his tyr trp ser
glu asn leu phe gln cys phe asn cys ser leu cys leu asn gly thr val his

| eCaddre A gln glu lys gin asn thr val cys thr cys his ala gly phe phe
~leu arg glu asn glu cys val ser cys ser asn cys lys lys ser leu glu cys
thr lys leu cys-leu proglnile glu asn or it fragnent or a nodification
t h&a&EdrLe havi ng t RPEEFPEI9NtBTLEAY BB TNF;, or leu val pro his leu gly asp
Car g-gl-uJdys..arg--asp-ser-val - cys-pro-gin.gly_lys.tyr._ile his pro gin asn
asn ser ile. cys cys thr lys . cys his lys gly thr tyr leu tyr asn. asp cys
pro gly pro gly gln asp thr asp cys arg. glu cys glu ser gly ser phe thr
al- aNFeBRylatastard s | eu arg his cys _ ‘

‘1 ng/ml © 0.390
10 ng/ml g 1.233
100 ng/ml - 1.875

Clone - .AlG3 0.468
. a2F5 - 0.931
. A3A212 0.924
-~A4BS '0;356 .
A5Al2  0.806
'~ ASB10  0.915

Example 153

-RNA.Analyéis (Northern blot) of the human TNF.receptor'
1 pg pdly(A)+ RNA (isoléted'from HS913T (fibrdsarcoma), )

‘placenta and spleen were respectively electrophoretically

separated in a 1.5% vertical agarose-gél (iomM Na phosphate
buffer pH=7.0, 6.7%‘formaldehyde). A kilobase ladder (Bethesda




| eu ser cys ser lys cys arg lys glu net gly gln val glu ile ser ser cys
thr val asp arg asp thr val cys gly cys arg lys asn ghi:. tyr arg his tyr
trp ser glu asn |l eu phe gin cys phe asn cys ser leu cys leu asn gly thr
val his leu ser cys gin glu lys gin asn thr. vat cys thr cys his ala gly
phe phe leu arg glu asn glu cys val ser cys ser. asn cys lys |lys ser leu
glu cys thr lys leu cys leu pro ginile glu asn 81 or a fragnent or a
nodi fication thereof having the abidgty to bind to TNF, or asp ser val cys
pro gln eg lys tyr ile his pro gln asn asn ser ile cys cys thr lys cys

oywedertyl falntdfer Soe e firetie i dbardalofl 81 8kni © el arg mis.
cySréantfnT witsh st yp) dgEPangd | §segbw emtygeywagi nswdl agl sikzke ser ﬁer
: n ar i's
Cyondies mEF el PRBOE B SIS BYeEUR 868 LB PRTSBRiPY, 300 O1)
t hrirvafatgs dmﬂ:tﬁ# RyA @aﬁ gr@n$§@rg¢® eBnZQHrSSQIt@yS nYhﬂncys his ala

gl Xnex@‘f‘ar&be d&&bé&ﬁe&ﬂ:%%é‘ gtlIEN-Cﬁépé!ﬁE) S@ﬁecﬁﬁAsﬁésaéevﬁiénH? |y5 ser
| eu cys ys |l eu | eu gln Il I'u asn val %s gly thr glu

asp Qﬂﬂd Qﬁ)ﬁqfﬁr¥¢ﬁl%ﬁl%Pff%@ﬁmﬁﬁc?ﬁ n%ﬂth%aF?Bhrﬁﬂére hehaving the
ablrdéntm-atrié sl ﬁ:@eﬁ%ﬁdﬂiecﬂﬂhw%smolﬁl@huﬁ@hgbﬁfﬁé? @tgugbH lys arg asp

e S YRN8 I et Ca el o 28 888 T Bl 1y 51 s

t NEEY ayts &g giar cy sh@hs aand erylgh yd seed phe fheshl ahsechgl u asn his leu .
ar g ¥ rcmﬁ%gﬁfﬁ ¢ Sﬁl iyfaﬁfeér?ﬁzx y%?o}?euéﬁgéRﬂl YndLpevge 9lu He

l‘rser ser

PTNF- BP30) at 65°C for 19 hours The filter was washed at room
temperature in wash buffer (40 mM Na phosphate pH=7.2, 1% SDS)
' three times for 10 minutes:and then washed et 65°C in wash
. puffer four times for 30 minutes and expdsed.on Kodak XAR X-.
ray film for 18 hours using an 1nten51fy1ng screen. at *70 C.
The autoradlogram (Fig. 10) shows a SLngular RNA band of a
,'-1ength of 2.3 kb for the human TNF receptor in the analyzed '
-‘tlssues and ‘the cell llne HS913T. SR R

_lExample l6:
. Expression of the TNF receptor

" For the tran51ent expre551on 5 - 10x10 COS -7 cells were }Y:
hlncubated for 40 mlnutes with 10 pg pADTNF—R—plasmld DNA 1n a ﬁT
" solution containing 250 ug/ml DEAE dextrane and 50 ug/ml

. chloroquine. pADCMV-1-~DNA was used as the‘control_ ‘After
 transfection the cells were washed and. subsequently cultivated .
_for 48 h. The expreSSLOn of. the TNF receptor was detected by
‘binding of 1251 —~TNF. For. the binding test the cells were ’

washed, incubated for 1 h at 4°C with 10 ng 1251 TNF . (spec1f1c.

“radiocactivity 38,000 cpm/ng) with or without a.200_fold




arg lys asn gln tyr arg his tyr trp ser glu asn |l eu phe gin cys phe asn
cys ser leu cys leu asn gly thr val his leu ser cys gin glu lys gin asn
thr val cys thr cys his ala gly phe phe leu arg glu asn glu cys val ser
cys ser asn cys lys lys ser leu glu cys thr lys leu cys leu pro gln He
glu asn val lys gly thr glu asp ser gly thr thr or a fragnent or a
nodi fi cation thereof having the ability to bind to TNF;, or nmet gly |leu ser
thr val pro asp leu leu leu pro lewwwal Jeu leu gluleuleuval glyile

tyr pro ser gly val ile eg | eu vaI pro his leu gly asp arg glu lys arg
asp, . S le Qi r sp ser He
cy55%€é1§% Qkhhgiéégﬁ %F% é b eurgfﬁcﬁfﬁigthaigggﬁfo gly pro

gl yt@l theispelths wWap m?gsargdgllu e.ygamgancsvemtglry e spectifiical a ser glu
asrbi}&élrlxé?%éégzb@ cﬁiﬁs heEhéeEoﬁiéz?oiefsa cy%l@rog c%,yns Rpet gly gin
Y luile ser ser cys.,thr val asp hr s gly cys arg lys
_aer%HEﬂ?§Tt%§ﬁsﬁP§m99rWﬂFB JuF §FGEE§ﬁrI@ﬁ% 5ﬁéegWﬁl@§§ ﬁﬁ@ asn cys ser
|elb, / é@é&aﬁﬁ gb¥nt Bounal cphi; Stlhéusﬁahdéli‘& aLemallttiows glln asn thr val

ys. thr i's ala p e leu gl.u asn u cys val ser cys ser

r??ﬁ&??%g ?yénsg?rﬁgggblgeégg 't hP F?ggpe&n gﬂ oginile giuasn or
zannﬁpmnﬁfxm andedgtpoatli an thergnésbamengfthemahkbﬂthFOWbEnd to TNF;, or
- ety Hoe §31 6mtéﬁeV9519E8 asp leu leu leu pro leu val leu leu glu leu
. leu va gly 1Te tyr. pro ser eg val ile gly leu val pro his leu gly asp
~arg glu lys arg asp ser val cys progln gly lys tyr He his pro gln asn asn
-ser ile—cys cys thr lys cys his lys gly thr tyr leu tyr asn ‘asp cys pro.
gly progly gln asp thr asp cys arg qu cys glu.ser gly ser phe thr ala

 “ser glu asn h|s teu arg his




cys leu ser cys ser lys cys arg lys glu net gfy gl n val gluile ser ser
cys thr val asp arg asp thr val cys gly cys arg lys asn gin tyr arg his
tyr trp ser glu asn leu phe gln cys phe asn cys ser leu cys leu asn gly
thr val his leu ser cys gin glu lys gln asn thr val cys thr cys his ala
el B'a Gys thr Iys feu cys feu proginile giu asn val Iys gly thr gin
eu glu cys r lys leucys leu proglnile g
asp ser gly thr thr or a fragnment gg a nodification thereof having the
ability tohitgkdo.dN; or met gly leu ser thr val pro asp leu leu leu pro
leu val leu leu gluleuleuval gly ile tyr pro ser gly val ile gly asp
ser val cCys pro g[nrgly lys tyr ile his pro gin asn asn ser He cys cys thr
{KS cys his lys gly thr, trr | eu }yr asn aﬁp EK? g{g gL¥ p{o ggx ﬁ!g afgu
r asp cy ar ucys glu-s g r. e S u
arg his cy 9%ﬁ§kéﬂ'6§§§ser Fy%{cysf%ﬁg'lygtBFﬁ Aee - 85?‘8%3 val glu He ser
ﬁ_er _;:ys. ':hrBaw&leaxslpB.a,r @talsaolthrl% vmncyaegl yBg¥&hamg EYS 5@'5—-&}8“ tyr arg
is tyr trp ser,. asn_le ser u cys leu asn
gly thr va%%‘fe%leﬁgeuu%e’r %E/su‘gm 1y[>si"”g'\|[3 agigt h)rgger Slégs thr cys his
al a Igl y ph@qﬂaazten Nlar,g egT wrhasn ]giaﬁpytsellzaulsemtysaser asn C?Zglrrgﬁt I gf .
- ser leu el c o] u
nodlflcatlon t Jégg ig%g?u; ﬁ%ﬁab??bfé tgr Ckgag . '2% glyltenlser
thr vat pro asp 1 en pro Ieu vat leu leu glu Ieu Ieu vat gly ile
tyr pro seielahvatal! & Uy, aspy, j(aauﬁaff P£8ag nggl za ﬁi tyr ile his

pro gln.-asn asn ser ile cys cys t S cys his i tyr leu tyr

.asn asp cy ey 90 $ Gl gy rﬂ-%%‘%) t?ﬁoﬁsﬁa‘éisﬂcad SCl-- 1,
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‘.'net tyr ar@au$ﬂqmﬁwﬁw4)128ﬁ}I%Qi%@$8I?§9Leé80yﬂ9§er ile val cys 'gly lys

arg glu cys glu ser gly ser phe thr ala ser glu asn his |leu arg his cys,
| eu ser.cys ser lys cys arg iys glu nmet gly gln vat glu ile ser ser cys
thr vat asp arg asp thr vat cys gly cys arg lys asn gln tyr arg his tyr.
trp ser glu asn | eu phe gln cys phe asn cys ser ten cys leu asn gly thr
vat his leu ser cys gin glu lys gln asn thr vat cys thr cys his ala gly
phe phe leu arg glu asn glu cys vat ser cys ser asn cys lys lys ser leu
glu cys thr lys ten cys leu pro glngile glu asn vat iys gly thr glu asp
ser gly thr thr or a fragnment or a nodification thereof having the ability
to bind to TNF; or met gly leu ser thr vat pro asp leu ten ten pro | eu vat
leu leu gl wdietey, el Mel, Gy Ale tyggBr Ons@h vy sidlchBsm. glgsten vat pro his
~leu gly asp ar%éeu I:%/s arg asp ser vat cys. pro gin gly lys tyr ile his .
pro gln asn as l e cys cys thr lys cys his iys gly thr tyr fen tyr

asn asp- ens,pre. oly WEP?,Q'IYaﬂuf‘eaQQGt hpsaspaqys arg glu cys glu ser gly
ser phe thr al’a ser glu asn hjs leu ar? his cys |leu ser cys ser lys cys

arg 1ys g Pkt gbry gﬁ‘h Rt - Jg?%FHec%é §ér5“é§3s thr vat asp arg asp thr vat
cys gly Cmsaercmly.s ash agln tygsar gEﬁtSJLYHabhlat&ﬂf gy amrulemchhe gin
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- cys vat sewugharsﬁn,aﬁmazw mysséyta$eDnleUngwersyxathnqn;Ieu cys leu 84
~pro gln "%:. uséSh ‘éa' %’1.5 aPJI.Y, tféa Iﬁ’xﬁﬂBnE‘B ol Y 1 r val leuleu
pro leu v € phe phe ¢ eu’ cys et '"'éu "phe ile.gly leu
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|l eu ala pro asn pro ser phe ser pro thr pro gly phe thr pro thr leu gly
phe ser pro val pro ser-ser thr phe thr ser ser ser thr tyr thr pro gly
asp cys pro asn phe ala ala pro arg agg glu val ala pro pro tyr gln gly
.ala asp proile leu alathr ala leu ala ser asp pro ile pro asn pro leu
.ginlys trp glu asp ser ala his lys pro gln ser leu asp thr asp asp pro
ala thr leu tyr ala val val glu asn val pro pro leu arg trp lys glu phe
val arg arg leu gly l-eu ser asp his gluile asp arg leu glu leu gln asn
gly arg cys leu arg glu ala gln tyr ser net feu ala thr trp arg arg arg
thr pro arg arg glu ala thr.leu glu leu ¢12i™gly ‘arg val leu arg asp net
asp leuleu gly cys leu glu aspile gluglu ala leu cys gly pro ala ala
leu pro pro ala pro ser leu leu arg or a fragnent or a nodification
. thereof having the ability to bind to TNF. 2. DNA according to claim]l1,
char®et 39284 PNRhnCcedinp DNAPekridd da hawdng i th i aini kil yectee cb fndoraca TNF,
‘ %ati.on del etion,. addition or shortening of said anm no acid sequence. 3.
ereihthe RelyPSPRIde Yrkains an amino ackl sequenteraslected faxmimfurmamla he DNA
. encodes.a pol ypeptide conprising a nodification wherein, at one or a
pfPPBF 188 0f " gl ycosyl ation sites, the pol ypeptide has an amino acid that
- does not occur naturally. 4. DNA according to any one of claims 1 to 3,
characterized in that the engodes a pol ypeptide having a nodification
of an %R n§%hci Yrlse G ndE0s e tfggy-f rfﬂﬁ a tyForHal abdsnppresi gdn gesnnet gly
" leu seéSR hgeyatilerocysp aveu thau s pews | dusvalys | gly | dihrgl Gyt euldweu vat
gly Hdyryragro a3 ¢Fy vav Hely glprol eglyvaiglpr cadp stheu sy egp aaggglu lys
~arg aglusecys vadlucysepr glgl nset! Y phes it iall® hdey PpR1 9ldbASRigSNeRer ile
Cys Cyfrgl hhid YoyBYSldu SsbyS @isy &BF G | @Yst VArg®SThs aHHuCY Sl 0§ ¥ PF O
91y 9lgnasPaf NM1ASPIEYS s8F 9 kY &¥S thr  val asp arg asp thr val
- cys gly cys arg lys asn gln tyr arg his tyr trp ser glu
asn leu phe gln cys phe asn cys ser leu cys leu asn gly
thr val his leu ser cys gin glu lys gln asn thr val cys
thr cys his ala gly phe phe leu arg glu asn glu cys val
ser cys ser asn cys lys lys ser leu glu cys thr lys leu
cys leu pro gln ile glu asn

, or a fragment or a modification thereof having the ability to bind to TNF; or

len val pro his leu gly asp arg glu lys arg asp ser wval
cys pro gln gly lys tyr ile his pro gln asn asn ser ile
cys cys thr Iys c¢ys his lys gly thr tyr leu tyr asn. asp
cys pro gly pro gly gln asp thr asp cys arg glu cys glu
ser gly ser phe thr ala ser glu asn his leu arg his cys
Jeu ser cys ser lys cys arg lys glu met gly gln val gla

- ile. ser ser cys thr val asp arg asp thr val cys gly cys
arg lys asn gln: tyr arg his tyr trp ser glu asn leu phe
gln cys phe asn cys ser leu cys leu asn gly thr val his
leu ser cys gln glu lys gln asn thr val cys thr cys his
ala gly phe phe leu arg glu asn glu cys val ser cys ser
asn cys-lys lys ser leu glu cys thr lys leu cys leu pro
gln ile glu asn -




gl'u ser gly ser phe thr ala ser glu asn his leu arg his cys leu ser cys
ser 'ys cys arg lys glu net gly gln vat glu ile ser ser cys thr vat asp
.arg asp thr vat cys gly cys arg lys agp gln tyr arg his tyr trp ser glu
asn leu phe gln cys phe asn cys ser leu cys leu asn gly thr vat his leu
ser cys gln glu lys gln asn thr val cys thr cys his ala gly phe phe |eu
arg glu asn glu cys vat ser cys ser asn cys lys lys ser leu glu cys thr
lys leu cys leu pro glnile glu asn wherein said nodification is a
C-termnal amno acid. addition thereof; or leu vat pro his leu gly asp arg
gh or sy agmend o asmodifacatiay sharcof Gavigg the wbility to bigdieSTNR ogl N asn asn
ser ile cys cys thr lys cys his lys gly thr tyr leu tyr asn asp cys pro
gly pro gly gin. asp thr asp cys arg glu cys glu ser gly ser phe thr ala
ser gl @spsnsévi svhbu gysg pre @la  pbu d§5 Cypr sqle | YBisCY raf gl s aghu net
gly. 9l msmatsegl uileHe c§8r &RY Qh$ t ffs ValysasRidr Qy@SPglhr that S Py cys
arg | ygsyasnadil Nakyr &9 Bf& ; thPo S¢ lyglghias%sbeut € g Inccsys e asn
Cys se I,Leubygysghfusyn gjy tsi: v %{ hi I %serrcy@ugl n §I )jysf'gin asn
thr vaE‘_gyshikhrg;%/s nis Sgl a 9 y BbHE | 8% aS§F gl 8asAS It:h’f!s t ser
cys sef Sash cy§1y Tys®er VBu /U YR WS | Y| yscyglkeumgtoslyin ile
gl u asBThnet®i nBlLj denpdar c&6T ontYss 4hrN- Y&k niasel ang nespcilradsali on and
. a CtefHi nfly afii$ho 288 dyaddashonglvhetyof ; ag hép siyw Varp cysrprglhgln gly
lys tyasm| denj sphe oglin gysn phen aen iche cyer Cleut huysl Yieu Gagh hply lys giy
thr tytht ewvalt yhisastewsseryScps o @y pl@ Uy Okt asisd NEhASRAYSe 9 gin.
cys glthisecygi yhizer aphe ‘%Zr phe e 91éh 254} 'éh{ .ellhsnargl |scy§ysvfu se[
oy SCtal yeybymar abitc b I 4y 4LD ek ol GeselheoylyadT Ve
& hed "pré? gln ile glu asn val lys gly thr glu asp ser
gly thr thr _ :

, or a fragment or a modification thereof having the ability to bind to TNF; or

lew val pro his leu gly asp arg glu lys arg asp ser val
cys pro gln gly lys tyr ile his pro gln asn asn ser ile .
cys cys thr lys cys his lys gly thr tyr leu tyr asn asp

- cys pro gly pro gly gln asp thr asp cys arg glu cys gla
ser gly ser phe thr ala - ser glu asn his leu arg his cys
!eu ser cys ser lys cys arg lys glu met gly gin val glu
_ile ser ser cys thr val asp arg asp thr val cys gly cys
. arg lys asn gln tyr arg his tyr trp ser glu asn leu phe

. gln cys phe asn cys ser leu cys leu asn gly thr val his
leu ser cys gin glu lys gin asn thr val cys thr cys his
ala gly phe phe leu arg glu asn glu cys val ser cys ser
asn cys lys lys ser leu ‘glu cys thr lys len cys len pro
gln ile glu asn val lys gly thr glu asp ser gly thr thr

,ora ﬁ'agmént or a modification thereof having the ability to bind to TNF; or

met gly leuw ser thr val pro asp leu leu leu pro leu val
leu leu glu leu leu wval gly ile tyr pro ser gly wval ile’
gly leu. val pro his leu gly asp arg glu lys arg asp ser-




o amn no 1:91 d %Hdl'fffron Yfier &

86 <cys gly cys arg lys asn gln tyr arg his tyr trp ser glu asn | eu phe
-gln cys phe asn cys ser leu cys leu asn gly thr val his leu ser cys gln
glu lys gln asn thr val cys thr cys his ala gly phe phe leu arg glu asn
-glu cys val ser cys ser asn cys lys I8s ser leu glu cys thr lys leu cys
leu pro gln ile glu asn wherein said nodification is an N-term nal am no
acid addition and a Ctermnal amno acid addition thereof; or nmet gly leu
ser thr val pro asp leu leu leu pro leu val leu leu gluleuleu val gly
ile tyr pro ser gly val ile gly Ieu val pro his leu gly asp arg glu lys
arg a vaI cy ro ly | hi s pro gln asn asn ser ile
cys %af Sy s PE Eg% g‘g' tltjler HEI? t)Prmas agfncydSIhr §€¥ly pro
gy g asd’yishrclér%p t(b}' ¥y g cblﬁ drs sgly githrsefyrphdeu hriyal aaser gl u
asn h| asperyar gphe s glyyspreu gygr gls sep i thicyssar geylsy s aggu ghat gvy gl n val
. glu -i ghuseerseglycyserhr phal thep algg asp tgllru valsnCyhisg! Yeu CYfrgar Bid ySs asn
gi n tyeyardeli Sséyr dykp s&F dy aéﬁs | %*g g:g%CYﬁePhél)aS"glﬁysvﬁﬁr | eu
cys Ie h,asrﬂ@I ysélhr gé@l ﬁqs Iy gII S thrgfl cys
t hr Iy g cys va ser ser asn
cys gysf U c S th Iy%&g l%ygévlreutrfb &Gl n ezﬁiﬁ lap val lys
gly t pc%sbr%ﬁ*ey fir WTer ' sHi5d |f":f£6]atg vat er ni nal
v | bs v&Inprasmi shr ewall yeyssp thrg gra lys arg
asp sehisya@lacyglypr ohst nplgey Ieys angy gle hsn pghuglaysasmal asersecys | e cys
cys_ t#er | ysncyeyshi dys yslysl y sehr lewr khu tegs ashir agps Clsa pregsgl dewro gly .
gl n asprd hglaspileys ghtig g4 cys glu ser gly ser phe thr ala ser glu asn
his leu arg his cys
, or a fragment or a modification thereof having the ability to bind to TNF; or

met gly leu ser thr val pro asp leu leu leu pro leu val
lew leu glu leu leu val gly ile tyr pro ser gly val ile
gly leu val pro his leu gly asp arg glu lys arg asp ser
val c¢ys pro gln gly lys tyr ile his pro gln- - asn asn ser
ile cys cys thr lys cys his lys gly thr tyr leu tyr asn
asp cys pro gly pro. gly gin asp thr asp cys arg glu cys
- glu. ser- gly ser phe thr ala ser glu asn his leau -arg his
cys leu ser cys ser lys cys arg lys glu met gly gln val

glu ie ser ser cys thr val asp arg asp thr val cys gly
cys arg lys asn gln tyr arg his tyr trp ser glu asn leu
phe ¢gln cys phe asn cys ser leu cys leu asn gly thr val
his leu ser cys gin glu lys gln asn thr val cys thr cys
his ala gly phe phe leu ‘arg glu asn glu cys val ser cys
ser asn cys lys lys ser leu glu cys thr lys leu cys leu
plr;'; gln ile glu asn val lys gly thr glu asp ser gly  thr
p ;

,ora fragment or a modification thereof having the ability to bind to TNF; or

met gly leu ser thr val pro asp leu leu leu pro leu wval
leu leu glu leu leu val gly ile tyr pro ser gly val ile
~ gly asp ser val cys pro gln gly lys tyr ile his pro gln
- asn asn seér ile . cys cys thr lys cys his lys gly thr tyr
lew tyr asn asp cys pro gly pro gly gln asp thr asp cys
arg glu .cys glu ser gly ser phe thr ala ser glu asn his
lew arg his cys leu ser cys ser lys c¢ys arg lys glu met
gly gln val glu ile ser ser cys thr val asp arg asp thr




l-eu ser cys ser lys cys arg lys glu nmet gly gln val glu ile ser ser cys
thr val asp arg asp thr val cys gly cys arg, lys asn gln tyr arg his tyr
trp ser glu asn leu phe gln cys phe gin cys ser leu cys leu asn gly thr -
val his leu ser cys gln glu lys gln n thr val cys thr cys his ala gly
phe phe leu arg glu asn glu cys val ser cys ser asn cys lys lys 'ser leu
glu cys thr lys leu cys leu pro glnile glu asn val lys gly thr glu asp
ser gly thr thr 87 wherein said nodification is an N-term nal am no acid
addition and a Ctermnal amno acid addition thereof; or asp ser val cys
pro glvalgl vysysg E yreybe d¥igS B0 @R asin Sily Hﬁls,cy% YStrph! sb¥S cys his
lys gl yMut haghYNeu€U phleY MolgSNe %9 gie\ﬁ C§Fasl% t hr asp cys

iar.g 5;, c ﬁrgl‘%'lseﬁ @I ylg]sler g ppq.%s égrp : 2%n | h| S cys
r r r
tﬁlrJ \S/a‘f agghse "’j g‘ieyr%;gﬁ'd%g §rgs gghgg"lsﬁl ﬁsgﬂﬁsﬁl sc%/;r

trp sefalg| ger as‘ﬁ’sl eﬁelbhéls@l nclt%/s e ly8n e¢s den | glu cyys| ashygly thr
val hileul egyserlevyspgd n glhu llgs glm asm thr val cys thr cys his ala gly
phe phe |l eu arg. glu asn glu cys vaI ser cys ser asn cys lys lys ser leu
glu cys thr lys leu cys leu proglnile glu asn val lys gly thr glu asp
sor a pgment arha mwhifieation dhdrevf biaivimm theabilityato BintldoTNR} onni no aci d
addition and a C-termnal amno acid addition thereof; or nmet gly |eu ser

thr vahepr glyasfeheUsdrieU theu wilo pey! %b kY hed Geut 'pyo' quuVakaply ile

tyr pguSeferd! Y142l 1dd exelg' Yy AAS Py P Ul gE;)Z Ot Vie! | © s
ggﬁ glggyc 3 aggrlse\r,all §ys I sﬁg‘ﬁrf‘f;/ %ﬁ gg i¥es g p tyél leu tyr
r Yast' S Yi18' © § vs c¢ys lys gly thr tyr
i tyr asn asp cys pro gly pro gly gln asp thr asp cys

arg glu cys glu ser gly ser phe thr ala ser glu asn his

lew arg his cys leu ser cys ser lys cys arg lys glu met

gly gln val glu ile. ser ser e¢ys thr val asp arg asp thr

val cys gly cys arg lys asn gln tyr arg his tyr trp ser

glu asn leu phe gln cys phe asn eys ser leu cys len asn

gly thr val his leu ser c¢ys gln glu lys gln asn thr val

cys thr cys his ala gly phe phe leu arg glu asn glu cys

val ser cys ser asn cys lys Iys ser leu glu cys thr lys

deu cys leu pro_gln ile. gl  asn. val. lys. gly . thr. glu.  asp
ser gly thr thr ' :

~, or a fragment or a modification thereof having the ability to bind to TNF; or

. met gly lew ser thr val pro asp leu leu leu pro leu wval
i) lew leu glu leu leu val gly ile tyr pro ser gly val ile
gly lew val pro his leu gly asp arg glu lys arg asp ser
~val cys. pro gln gly lys tyr ile’ his pro gln asn asn ser .
ille cys cys thr lys cys his lys gly thr tyr lew tyr asn
asp- cys pro gly pro gly gln asp thr asp cys arg glu cys
glu ser gly ser phe thr ala ser glu asn his leu arg his
- ¢cys lea ser cys ser lys cys arg lys glu met gly gln val
- glu ile ser ser cys thr val asp arg asp thr val cys gly
cys arg lys asn gln tyr arg his tyr trp ser glu asn leu
phe gln cys phe asn cys ser leu cys leu asn gly thr wval
his leu ser cys gln glu lys gln asn thr val cys thr cys
his ala gly phe phe leu arg glu asn gla cys val ser cys
'ser asn c¢ys lys . lys ser leu glu cys thr lys leu cys leu




arg glu cys glu ser gly ser phe thr ala ser glu asn his |leu arg his cys
Len ser cys ser lys cys arg lys glu net gly gin val glu ile ser ser cys
. thr val asp arg asp thr wval cys gly cys arg lys asn gin tyr arg his tyr
.trp ser glu asn leu phe gln cys phe &n cys ser leu cys leu asn gly thr
val his leu ser cys gln glu lys gln asn thr val cys thr cys his ala gly
phe phe leu arg glu asn glu cys val. ser cys ser asn cys Lys lys ser leu
glu cys thr lys leu cys leu pro gln ile glu asn wherein said nodification
is a Cterm nal anino acid addition thereof or met eg | eu ser thr val pro

asp le e e ro u feu u vaI tyr pro ser

gy v A hll Li\Z“p ﬁ ser 0 %rhl gﬁb (f’ In 88

asn as sera1ll e1 § I thnyrleuI e@% yr®8sn asp
lﬁr 16 c

cys prisug| ;e‘br egl y Qj% n amgt gﬂyﬂi cgeg gllyrsegln glargser phe
thr al@@pselygyl weasnlys s letieutyar g ders dgs tvall seps cgly sdys| ysexygharg |ys
gl u nepro ggiugllysvaglml gly| egher lear ghis ey widr aglpr arthhraspyd hiproval cys
gly cYiguar @ld YSprasnash N gryl $6x9 fidh% t:Yér oseﬁhr Obko agfly! eghehqng! n cys
phe slgl.ocyghlser}e{leu Bys Heu zlfxlhr % S sc%. c fedltf 0l U 1Ys
gln s&rthé VaI ?ﬁ" e P e Ieu a asn glu cys

u ' § tﬁ ﬁ | eu pro

t

.val sgr c & sér asn cy ys B
glnil Er%s rgaéiaesrgé; "Hr % E? | r"ilSQal d

modi f |R:ré’t i al algni %‘lacflﬂ@ alien t iasP t BE? edle  SpProONAsuccor di ng
to anyréneler @lai nkysl trp 4, glwherepn sdre alcoddd phisypeuoi dgln ceetai ns an

ani no lewi dasgqiébnceaspui tapl epfoor abxpridssi bou i rtypr oiler yoalc ¢l | gler
eukar vl cvgkl lpro CproDNIedC caxigi Bp t Ays| agM 1,p}ﬁ;ha{,ﬂct Qrpzegrd n1&pat the
DNA segyent® | gesel L4 edis  glu ~ile asp arg leu glu leu gln asn

gly arg cys leu arg glu ala gln tyr ser met leu ala thr -

-~ trp arg arg arg thr pro arg arg glu ala thr leu gl len

lewn gly arg val lea arg asp met asp leu leu gly cys leu

glu asp ile glu glu ala leu cys gly pre ala ala len pro

pro ala pro ser leu leu arg

-, or a fragment or a modification thereof having the ability to bind to TNF.

9. DNA according to claim 1, characterized in that said DNA encodes a
- modification selected from a mutation, deletion, addition or shortening of said amino

acid sequence.

3 DNA according to any one of claims 1 or 2, characterized in that the DNA
encodes a polypeptide comprising a modification wherein, at one or a plurality of

| -glycosylation sites, the polypeptide has an amino acid that does not occur naturally.

4.. DNA according to any one of claims 1 to 3, characterized in that the DNA
| ‘encodes a polypeptide having a modification of an amino acid sequence selected from a

. formula comprising:




" TTC ACC GCT TCA GAA AAC CAC CTC AGA

froma formula conprising: GAT AGI GIG TGI CCC CAA GGA AAA TAT ATC CAC CCT
CAA AAT AAT TCG ATT TGC TGI ACC AAG TGC CAC AAA GGA ACC TAG TTG TAC AAT
GAC TGT CCA GCGC CCG GGG CAG GAT ACG GAG TGC AGG GAG TGT GAG AGC G=C TCC
C TGC CTC AGC TGC TCC AAA TGC CGA
AAG GAA ATG GGT CAG GIG GAG ATC TCT TCT TGC ACA GIG GAC CGG GAC ACC GIG
TGT GGC TGC AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT GAA AAC CTT TTC CAG
TGC TTC AAT TGC AGC CTC TGC CTC AAT GGG .ACC GIG CAC CTC TCC TGC CAG GAG
'AAA CAG AAC ACC GIG TGC ACC TGC CAT GCA GGI TTC TTT CTA AGA GAA AAC GAG
TGT GIC TCC TGT AGT AAC TGT AAGAAAAGC CTG GAG TGC ACG AAG TTG TGC CTA

T, nt a nt he f AGT GIG
tA % f&i‘rc % A&r /yi&'? gTéﬁs}TG(]‘}A Kc:c AAG
"ﬂAc %‘fe cBlcalecaT ACG
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, Wherein said modification is a C-terminal amino acid addition thereof: or
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» Wherein said modification is an N-terminal amino amd addition and a C-terminal
‘amino acid addition thereof’ or :
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a) R2 GAT AGT GIG TGI CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT AAT TCG ATT
TGC TGI' ACC AAG TGC CAC AAA GGA ACC TAC TTG TAC AAT GAC TGI CCA GGC CCG
GGG CAG GAT ACG GAC TGC AGG GAG TGT (AG AGC GEC TCC TTC ACC GCT TCA GAA
AAC CAC CTC AGA CAC TGC CTC AGC TGC TCC AAA TGC CGA AAG GAA ATG GGI' CAG
GIG GAG ATC TCT TCT TGC ACA GIG GAC CGG GAC ACC GIG TGI GEC TGC AGG AAG
AAC CAG TAC CGG CAT TAT TGG AGT GAA AAC CIT TTC CAG TGC TTC AAT TGC AGC
CTC TGC CTC AAT GGG ACCGTGCACCTCTCCTGCCAGGAGAAACAGAACACCGTG
‘TGC ACC TCC CATGCAGGTTTC TTT CTA AGAGAAAAC GAGTGT GIC TCC TGI AGT

AAC -cl)-r a lgqor‘c%c;\/ggﬁ a ﬁﬁ}eo@éGw-ﬁrgésel [ ep e%i%g D%} Srﬁ\?ogﬁ:g
an am c*ﬂlecaﬁ SBe FPeab®d lﬁ“w?)@ a%}lvvrﬁ‘ Eferably

is selt teﬁalfr (i e“a $EFuYCe ﬁ)fﬁckgEnt Yol By #0 t BT eit@desya si gnal :
sequeib®; cyd i)hia saljuesde rphe ngha flennunee c@hpr i asmgglwTEyscevelc TCC ACC

GTG C8#r GAYsCT@eETasiT GeficA Ig8G IFEG seFC IIG @6 GF6 Tiler GligsGGlewTA TAC

CCC Tehs CxeuCT braT TgllCGHle( i ighh aasgquence having a formula conprising: CTG
GTC CCT CAC CTA GGG GAC AGG GAG AAG AGA or a fragment or a variant

a}tgzy 1CCT CAC
%A %E 't%ﬂ}a];lgfnﬂ}eﬂﬁf‘a &H%J\}glr)ﬁa hereogl%Merel n R3
?‘gﬂpgsaecﬁ B SEf‘ng a signal peptlde or (v) a sequence having a.

met

formul a corrprlsmg ATG GGC CTC TCC ACC GIG CCT GAC CTG CTG CTG CCA CTG GIG
91 ser thr val pro asp leu leu leu pro lea wval

- leu l_eu glu lew leu wval gly ile tyr pro ser gly wval ile
gly leu val pro his leu gly asp arg glu lys arg asp ser
val cys pro gln gly lys tyr ile his pro gln asn asn ser
ile cys cys thr lys cys his lys gly thr tyr leu tyr asn
asp cys pro gly pro gly gln asp thr asp cys arg glu cys
gla ser gly ser phe thr ala ser glu asn his leu arg his
cys leu ser cys ser lys cys arg lys glu met gly gln val
glu -ile ser ser cys thr val asp arg asp thr val cys gly.

. cys arg lys asn gln tyr arg his tyr trp ser glu asn leu -
‘phe gln cys phe asn cys ser lew cys lea asn gly thr wval
his leu ser cys gin glu lys gln asn thr val cys thr cys
his ala gly phe phe len arg glu asn glu cys val ser cys

ser asn cys lys lys  ser leu glu cys thr lys  leu ¢ys Teu
.pro gln ile glu asn val lys gly thr glu asp ser gly thr
thr ' _

, wherein said modification is.a C-terminal amino acid addition thereof; or

lew val pro his leu gly asp arg glu lys arg asp ser- wval
cys pro gln gly lys tyr ile his pro gln asn asn ser ile
cys cys thr ‘lys cys his lys gly thr tyr lew tyr asn asp
cys pro gly. pro gly. gln asp thr asp cys arg glu cys gl
ser- gly ser phe thr ala ser glu asn his leu arg his <c¢ys
leu ser cys ser lys cys arg lys glu met gly gln val glu
ile ser ser cys thr val asp arg asp thr val cys gly cys
arg lys asn gln tyr arg his tyr trp ser glu asn leu phe
~ . gln cys phe asn cys ser leu cys leu asn gly thr wval his
leu ser cys gln glu lys gln asn thr val c¢ys thr cys his
ala gly phe phe leu arg glu asn glu c¢ys val ser cys ser
asn cys lys lys ser leu glu cys thr lys lenm c¢ys leu pro
~gln ile glu asn val lys gly thr glu asp ser gly thr thr




CTC CTG GAG CTG TTG GTG GGA ATA TAC CCC TCA GGG GIT ATT GGA CTG GIC CCT
CAC CTA GGG GAC AGG GAG AAG AGA or a fragnent or a variant thereof;- or Db)
R2 GAT AGI GIG TGI CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT AAT TCG ATT TGC
TGT ACC AAG TGC CAC AAA GGA ACC TAC T¥G | . TAC AAT GAC TGT CCA GGC CCG
GGG CAG GAT ACG GAC TGC AGG GAG TGTI GAG AGC GEC TCC TTC ACC GCT TCA GAA AAC
CAC CTC AGA CAC TGC CTC AGC TGC TCC AAA TGC CGA AAG GAA ATG GGT CAG GIG
GAG ATC TCT TCT TGC ACA GIG GAC CGEG GAC ACC GIG TGTI GEC TGC AGG AAG AAC
CAG TAC CGG CAT TAT TGG AGT GAA AAC CTT WC CAG TGC WC AAT TGC AGO CTC TGC
CTCAAT eee ACCGTGCACCTCTCCTGCCAGGAGAAACAGAACACCGTGTGC ACC
11T, CT AAC GAG,T GIC TCC.TI AGT . AAC TGT

% d%&% T fantt dhbc pd BABRR Al CURSNRRLGIT Aac
'@“ﬂ@f"l ACC ACA or a fragment or a variant thereof,
wherein R2 represents DNA encoding a polypeptide which can be cl éaved in
vivo asg weérch valefersabipyoi glvel glt edyérotyr (ile a lsqupnee glhi chsentirel y
or pamishy sfrcodhs acsfS' gﬁﬁé shauehpe; dysi ) hiz stavends hg n@yﬁ f ol a

_ corrpr|t§1-nga31$$gs C & C'EﬁrCT G CTC
havi n ‘é’, % coltgplrlgélng C g usequence
cé(nt ?"Fl ?; ysv)aﬁgs %en% h forrrul a

AGA o r avarl
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©a var Pﬁﬁt g er &8% %ﬁerbl R§nr e@]ﬁbséﬁfs A Bicodyng | Dsi gﬁél

asn leu phe gln cys phe asn cys ser leu cys leu

thr val his leu ser cys gln glu lys gln asn thr val cys
thr cys his ala gly phe phe leu arg glu asn glu cys val
ot ser cys ser asm cys lys lys ser leu glu cys thr lys leu
: cys len pro gln ile glu asn val lys gly thr glu asp ser
gly thr thr ’ g

i, wherein said modification is an N-terminal amino acid addition and a C-terminal
 amino acid addition thereof; or

met gly leu ser thr val pro asp leu leu leu prb leu wval
leu leu glu lew leu wval gly ile tyr pro ser gly val ile

gly asp ser val eys pro  gln gly Tlys  tyr ile his  pro gln
asn asn ser ile cys cys thr lys cys his lys gly thr tyr
leu tyr asn asp cys pro gly pro gly gln asp thr asp cys
arg glu cys glu ser gly ser phe thr ala ser glu asn his
leu arg his cys leu ser c¢ys ser lys c¢ys arg lys glu met
gly gin val glu ile ser ser cys thr val asp arg asp thr
val cys gly cys arg lys asn gln tyr arg his tyr trp - ser

~glu asn leu phe gln cys phe asn cys ser leu c¢ys leu asn
gly thr val his leu ser cys gln glu lys gln asn thr val
cys thr cys his ala gly phe phe leu arg glu asn glu cys
val. ser cys ser asn cys lys lys ser leu glu cys thr lys
lew cys leu pro gln ile glu asn

, Wherein said modiﬁ_éaﬁon is a C-terminal amino acid addition thereof: or

met gly leu ser thr val pro asp leu leu leu pro len val’
leu len glu leu leu wval gly ile tyr pro ser gly wval ile
gly asp ser val cys pro gin gly lys tyr ile his pro gln




peptide; or (v) a sequence having a fornula conprising: ATG GGC CTC TCC ACC
GTG CCT GAC CTG CTG CTG CCA CTG GIG CTC CTG GAG CTG TTG GIG GGA ATA TAC
CCC TCA GGG GIT ATT GGA CTG GIC CCT CAC CTA GGG GAC AGG GAG AAG AGA or a
fragment or a variant thereof .8. DNA&ccording to any one of clains 6 or
7, characterized in that it has a fornula conprising: ATG GGC CTC TCC ACC
GTG CCT GAC CTG CTG CTG CCA CTG GIG CTC CTG GAG CTG TTG GIG GGA ATA TAC
CCC TCA GGG GIT ATT GGA CTG GIC CCT CAC CTA GGG GAC AGG GAG AAG AGA GAT
AGT GIG TGT CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT AAT TCG ATT TGC TGT
ACC AAG TGC CAC AAA_GGA ACC TAC TTG TAC AAT GAC TGTI CCA GGC CCG GGG CAG
GAT AGBIAesTcEencaleacerst cxnGthoe lisc vre e AbG aaty TaluGaAAYRAC CAC
CTC AdauCAGT TGEBNCTE&SP\GCYFGOPICCgipA eC @ba Ale asp ALG Gap CAEsGIG 93
GAG ATdagl CEld CleyEGCeghRCA s G gAC @66 Atﬂ&r GTﬂaTGEeﬁIgluTGé‘spAGBJAAG AAC

CAG TAeuCCar: ﬁuIATqT@G 1667 LA T g TH luTGGa@QC CTC
TGC CT ng@ i%i LESTG TCC
ACC T AGT AAC
TGT AR G c% A PGAé"’AAT or a
frag P of’s’é ﬁPu aH Peo‘FYS oP @%C%‘rcsﬁéc G&énCTG CTG
' cedycrthicraal cthe SCT CAGTGEYS G £InG Ava Tl C@@rrr abTT ATT

GGA CPE®sGrthiCCEYeAChIETA abaG gisaC pbe Gl AA@ AGREGAEINGRSNGTGUT GEYySCC CAA

GGA AABI TATeAT@YEAGEECT aSAA &WAT MT TIgE A8 e T AGEs AARITGIyCAC AAA

GGA AQBu TAGsT TGl AGIAT glAGId GT glicA 4§8° ¢85 B CAly GAhr AGRGAGspCC AGG

GAG Tg‘@r gly thr thr

, Wherein said modification is a C-terminal amino acid addition thereof.

. 5. DNA according to any one of claims 1 to 4, wherein the encoded polypeptide
' contains an amino acid sequence suitable for expression in prokaryotic cells or

eukaryotic cells.

6. DNA according to claim 1, characterized in that the DNA sequence is selected

from a formula comprising:

GAT AGT GTG TGT CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT
AAT TCG ATT TGC TGT ACC AAG TGC CAC AAA GGA ACC TAC TTG
TAC AAT GAC TGT CCA GGC CCG GGG CAG GAT ACG GAC TGC AGG
GAG TGT GAG AGC GGC TCC TTC ACC GCT TCA GAA AAC CAC CTC
AGA CAC TGC CTC AGC TGC TCC AAA TGC CGA AAG GAA ATG GGT
CAG GTG GAG ATC TCT TCT TGC ACA GTG GAC CGG GAC ACC GTG
TGT GGC TGC AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT GAA
AAC CTT TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC AAT GGG

- ACC GTG-CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC GTG TGC-
ACC TGC CAT GCA GGT TTC TTT CTA AGA GAA AAC GAG TGT GTC
TCC TGT AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG TTG
TGC CTA CCC CAG ATT GAG AAT ‘




GAG AGC GEC TCC TTC ACC GCT TCA GAA AAC CAC CTC AGA CAC TGC CIC AGC TGC

TCC AAA TGC CGA AAG GAA ATG GGI CAG GIG GAG ATC TCT TCT TGC ACA GIG GAC
CGG GAC ACC GIG TGI GEC  TGC AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT GAA
AAC CT? TTC CAG TGC TTC AAT TGC AGC TTC TGC CTC AAT GGG ACC GIG CAC CTC
TCC TGC CAG GAG AAA CAG AAC ACC GIG TGC ACC TGC CATGCAGGT TTC TTT CTA AGA
GAA AAC GAG TGTI GIC TCC TGT AGI AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG

“TTG TGC CTA CCC CAG ATT GAG AAT GIT AAG GGC ACT GAG GAC TCA GEC ACC ACA

““selected from a formula comprising:

, O a fragment or a variant thereof; or ATG GGC CIC TCC ACC GIG CCT GAC CTG
: ( gég&n%%;eﬁ“ G CTG TTG GIG GGA ATA TAC CCC TCA GGG GIT

Al ccC GGA AAA TAT ATC CAC CCT CAA AAT AAT TCG
ATT TGC TGT ACC AAG TGC CAC AAA GGA ACC TAC TTG TAC AAT GAC TGI CCA GGC

g%%%@% PAS IR el SRS ’?SCG

AGC c@AﬁsﬁG@r@AﬁrAG@a@(& CECTAE AFE GET' REABSAAABABACAETAC ACC
GTG 9AGACCATFCOCTAT ARE TG TUC HAACTSEA\GQGEAAARNGAARTGTGETC TCC
TGT AGIAGAGTISGACARA TET TTE mmmmcm‘edmcmom@i@m ATT
GAG AﬂlﬂmY G W@EAG@ rAﬁGV&A(ﬁ@AG‘r hEA €OCGECATCrACTEG AGP &AR GT G CcCT

PRl

TCC TGT AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG TTG
TGC CTA CCC CAG ATT GAG AAT GTT AAG GGC ACT GAG GAC TCA -
- GGC ACCACA

, or a fragment or a variant thereof.

7. 'DNA encoding according to claim 6, characterized in that the DNA sequence is .

a)

R?2  GAT AGT GTG TGT CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT

AAT TCG ATT TGC TGT ACC AAG TGC CAC AAA GGA ACC TAC TTG

TAC AAT GAC TGT CCA GGC CCG GGG CAG GAT ACG GAC TGC AGG

GAG TGT GAG AGC GGC TCC TTC ACC GCT TCA GAA AAC CACG CTC

AGA CAC TGC CTC AGC TGC TCC AAA TGC CGA AAG GAA ATG GGT

CAG GTG GAG ATC TCT TCT TGC ACA GTG GAC CGG GAC ACC GTG

. TGT GGC TGC AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT GAA
- AAC CTT TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC AAT GGG

ACC GTG CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC GTG TGC

ACC TGC CAT GCA GGT TTC TTT CTA AGA GAA AAC GAG TGT GTC

" TCC TGT AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG TTG
TGC CTA CCC CAG ATT GAG AAT.




TTG TAC AAT GAC TGT CCA GGC CCG GGG CAG GAT ACG GAC TGC AGG GAG TGT GAG
AGC GGC TCC TTC ACC GCT TCA GAA AAC CAC CTC AGA CAC TGC CTC AGC TGC TCC
"AAA TGC CGA AAG GAA ATG .GGT CAG GIG GAG ATC TCT TCT TGC ACA GIG GAC CGG
GAC. ACC GIG TGT GGC TGC AGG AAG AAC NG TAC CGG CAT TAT TGG AGT GAA AAC
CTT TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC AAT GGG ACC GIG CAC CTC TCC
TGC CAG GAG AAA CAG AAC ACC GIG TGC ACC TGC CAT GCA GGT TTC TTT CTA AGA
GAA AAC GAG TGT GIC TCC TGI AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG
TTG TGC CTA CCC CAG ATT GAG AAT GIT AAG GGC ACT GAG GAC ' TCA GGC ACC ACA or
a fragnent or a varjant _thereof; or ATG GEC CTC TCC ACC GIG CCT GAC CTG CTG
o1 THRFRENEn verrantitherpef, whererchéreprsanty DNACcodinganGeSI@TT ATT
G&A,CTG GIC CAC CTA, GGG GAC AGG GAG,AAG AGA GAT AGT. GTIG TGT CCC CAA
ceAd RRAUPRYe FRACiE gD gfl%%?d;%mm highrpreferabiyns seledad firag cAC AAA
GGA ACC TAC TTG TAC AAT GAC TGT CCA GGEC CCG GGG CAG GAT ACG GAC TGC AGG
GAG TGT GAG AGC GGC TCC TTC ACC GCT TCA GAA AAC CAC CTC AGA CAC TGC CTC

TCC - GGT _CAG,GIG_GAG ATC TCT TCT TGC ACA
é%ad%?%%e%"i%h% W‘*ﬁ%ﬁﬁé‘% SRABCBE® TAC CGGCAT TAT TGG AGT
GAA AAC CTT TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC AAT GGGACC GTG CAC
CTC TCC TGC CAG GAG AAA CAG AAC ACC GIG TGC ACC TGC CAT GCA GGT TTC TTT
@ £68q i m@;%;%ﬁiggz AGT AAC TGT AAG AAA AGC CTG GAG TGC
ACG AAG TTG TGC CTA CCC CAG ATT GAG AAT GIT AAG GGC ACT GAG GAC TCA GGC
ACC ACA GIG CTG TTG CCC CTG GTC ATT TTC TTT GGT CTT TGG CTT TTA TCC CTC

CTC TILreIG@ESTTCATOTCAUE €86 T @ACEFQTTEBTH T©EECCHRE &T6 TAC TCC

ATT COTEETEFSAY CTECTIE GTG GGA ATA TAC CCC TCA GGG GTT ATT
GGA |

; (iii) a sequence having a formula comprising:

CTG GTC CCT CAC CTA GGG GAC AGG GAG AAG AGA

, or a fragment or a variant thereof;
(iv) a sequence having a formula comprising:
'R3  CTG GTC CCT CAC CTA GGG GAC AGG GAG AAG AGA

,0r a‘fra@ent or a variant thereof, wherein R3represents DNA encoding a signal
- peptide; or

(v) a sequence having a formula comprising:

. ATG GGC CTC TCC ACC GTG CCT GAC CTG CTG CTG CCA CTG GTG




CCT GAA AAA GAG CTT GAA GGA ACT ACT ACT AAG CCC CTG GCC CCA AAC
CCA AGC TTC AGT CCA GC TTC ACC CCC ACC CTG GGC TTC AGT CCC GIG
CCC AGI TCC ACC TTC ACC TCC AGC TCC TAT ACC CCC GGT GAC TGI CCC AAC
TTT GCG GCT CCC CGC AGA GAG GIG GCA CCC TAT CAG GGG GCT GAC CCC ATC
'CTT GCG ACA GCC CTC GCC TCC. GAC CCC ATC CCC AAC CCC CTT CAG AAG TGG GAG
GAC AGC GCC CAC AAG CCA CAG AGC CTA GAC ACT GAT GAC CCC GCG ACG CTG TAC
GCC GIG GITG GAG AAC GIG CCC CCG TTG CCC TAGAAG GAA | TC GIG CGG CGC CTA
GGG CTG AGC GAC CAC GAG ATC GAT CGG CTG GAG CTG CAG AAC GGG CGC TGC CTG
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. CCC AGT CTT CTC AGA TGA or a fragnment or a variant thereof.

according to any one of clains 6 to 8, wherein said variant conprlses a

Mugrad BEmest 8F hariAddiHdrenr: aRd/ or shortening of said DNA. 10. A nucleic

aci.d, eonprising a DNA according to any one of Claims 1 to 9 or conprising

db)sequence whi ch hybridizes with a strand conplenmentary to the DNA defined .

"host

Pk GABLABCoCAQUIET ot i ¢

FGE GrT‘(‘zaGCnTGCa | AABIGE GGtk AAG GAN AFG aBGTONI T ol
seque3A6 GO'GGAG ABITGT| TEMTGEO AA BEGASAC SGGGATY ATC GhFG™ 1 to

- 9; or TGTt GEQBGE AGR IAAGSAACRTUAGATAY TEQ GA’I‘C*I@H‘”'P@G AGT AaXgct or
‘accor §AQG CTRMTONeAd 16 TRCLALT PeC ‘rﬂm@rc & TeRh I EPE! RATP gl i an
cel | s AQCETRBACACPES T T80 BAHGAR saA CAG AAC ACC GTG TGC

ACC TGC CAT GCA GGT TTC TTT CTA AGA GAA AAC GAG TGT GTC

TCC TGT AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG TTG

TGC CTA CCC CAG ATT GAG AAT GTT AAG GGC ACT GAG GAC TCA

GGC ACC ACA

accor

i ?%Gm da@ratt ToP doder %AT%@%W R
cla m‘gﬁ?ﬁ% gggggﬁg%: %&%%%E @AQEGQ?E) ;e

,ora fragment or a variant thereof, wherein R? represents DNA encoding a

.. polypeptide which can be cleaved in vivo and‘which preferably is selected from

(i) a sequence which entirely or partly encodes a signal sequence;

_(ii)' a sequence having a formula comprising:

ATG GGC CTE TCC ACC GTG CCT GAC CTG CTG CTG CCA CTG GTG

gTGi CTG GAG CTG TTG GTG GGA ATA TAC CCC TCA GGG GTT ATT

; (iti) a sequence having a formula comprising:




14. A vector containing a DNA or a nucleic acid which encodes a

polypeptide having the ability to bind to TNF, wherein the pol ypeptide
contains an am no acid sequence selec%%d froma fornmula conprising: asp ser
val cys pro gln gly lys tyr ile his p gln asn asn ser He cys cys thr lys
cys his lys gly thr tyr" leu tyr asn asp cys pro gly pro gly gln asp thr
asp cys arg glu cys gin ser gly ser phe thr ala ser glu asn his leu arg
his cys leu ser cys ser lys, cys arg lys glu nmet gly gin val glu ile ser
ser cys thr val asp arg asp thr val 'cys gly cys arg lys asn gin tyr arg

his tyard ser leu cys leu asn
gly (Er val F%ﬁ#eu‘23&”&3§G§?ﬁ£§#2“§¢§3§£§A§Z£Af%§ val cys thr cys his
ala gly phe phe leu arg glu asn glu cys val ser cys ser asn cys lys |lys
ser leu glu cys thr lys leu cys leu proglnile glu asn or a fragment or a
n@@lla{ﬁg@m(gﬁt&hgg,gp{anm%ﬁbp&t{ he ability to bind to TNF or met- gly leu ser

thr val pro asp leu el pro leu val leuleu gluleu "leu val gly He
tyr pro ser gly val |Ie eg l eu val pro his leu gly asp. arg glu lys arg

~asp ser val cys progln gly lys tyr ile his pro gln asn asn ser ile cys

Gr3 a\sbquéueehasldgsfdntﬁul;wombhsﬁu leu tyr asn asp cys pro gly pro gly
gin asp thr' asp cys arg glu cys u ser gly ser phe thr ala ser glu asn
hi s Ieu arg his cys leu ser cys ser lys cys arg lys glu net gly gin val

lu ile ser ser s thr val asp arg asp thr val cys gly 97 cys arg |lys asn
§Fn t TG QT Q@Oﬂ);@AQGTéeGQGIGAéhA%GAﬂ}eA@GmG% phe asn cys ser |eu
Cys Ieu asn gly thr val his leu ser cys gln glu lys gln asn thr val cys
thr cys his ala gly phe phe leu arg glu asn glu cys val ser cys ser asn

o I ser |eu s.thr lys leu cys
) Jra'fia )ént or a vanagé the eof, w erg/m ]!i repr)ésents DNA encoding a signal
peptide; or

- (v) a sequence having a formula comprising:

ATG GGC CTC TCC ACC GTG CCT GAC CTG CTG CTG CCA CTG GTG .
CTC CTG GAG CTG TTG GTG GGA ATA TAC CCC TCA GGG GTT ATT

"GGACTG GTC CCT CAC CTA GGG GAC AGG GAG AAG AGA
,0ra ﬁ‘agment or a variant thereof.

8. - DNA accordmg to any one of claims 6 or 7, characterized in that it has a

. formula comprising:

ATG GGC CTC TCC ACC GTG CCT GAC CTG CTG CTG CCA CTG GTG

- CTC CTG GAG CTG TTG GTG GGA ATA TAC CCC TCA GGG GTT ATT

- GGA CTG GTC CCT CAC CTA GGG GAC AGG GAG AAG AGA GAT AGT

- GTG TGT CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT AAT TCG

_ A!PT‘ﬂK}Clﬂxyr.A(K}ﬁLAEEUK}CI(LA(!EU&A.CK}A“A£K313¥C TTG TAC AAT

GAC TGT CKH&IECHE(ZCK}(}(H}(lA(}(hNT.ALK}(hAC‘TCHS.ALK}(}A(}TK?T
“GAG AGC GGC TCC TTC ACC GCT TCA GAA AAC CAC CTC AGA CAC -

-TT¥3(TPCJAG{ETGC!TCClAJM&?KH3(XLAEUH}CHMAAHK}CR?T(HK}(?TG




Pro
pro
met

" . ser

pro
pro

pro.

pro
trp
| eu
arg
cys
arg a
| eu
pr o
t he

glnile glu- asn val lys gly thr glu asp ser gly thr .thr val leu leu
|l eu val ile phe phe gly leu cys leu leu ser leu leu phe ile gly leu
tyr arg tyr gln arg trp lys ser Lys leu tyr ser ile val cys gly lys
thr pro glulys glu giy glule glu gly thr thr thr lys pro leu ala
asn pro ser phe ser pro thr pro gly phe thr pro thr leu gly phe ser
val pro ser ser thr phe thr ser ser ser thr tyr thr pro gly asp cys
asn phe ala ala pro arg arg glu val ala pro pro tyr gln gly ala asp
ile leu ala thr ala |l eu ala ser asp pro |Ie pro asn pro leu gln lys

Q'G’A RITTEL 28I TG/ Rb% @iffcsef f t Pé
ggé}égﬁ&% @Tct @cg @T@?' Do
G Gé@rﬁlfe@ CQGyAaMéJ AGC G&‘.G 2AFGEG@sp | eu

gICiA'EyGOAe@G‘@ TTEsiTT CTAUAGEA GAA AMC GAGTEDGTE BCRITGTeu pro
al&GTPr AACE TG EUAAGU ANA AGACTARIRRG TAC ACCIANG AT@THre (9pd  havi ng
algtCt AP AFTAGAG AR Wherein said vector is characterized in that it

is replicable in E. coll. ' 15 . A reconbi nant host cell containing a DNA
acid encodi ng a ol ypeptide having the ability to bind to
' f{fﬁgl\’i\%@#‘el nofﬁev%??ggb‘?ri%ag O&F;nt ains an amno acid sequence selected from

~ a fornula conpr|3|ng asp ser val cys progln gly lys tyr ile his pro gln

asn
cys
t hr
gin

z%‘i’r?f? PR S Bl R e i B v

GITQ/QC CAQ |CF'EASG\GG6} C AGE GAG G'aé&'r&r 16(?r‘1’1r val
T CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT AAT TCG-

ATT TGC TGT ACC AAG TGC CAC AAA GGA ACC TAC TTG TAC AAT
GAC TGT CCA GGC CCG GGG CAG GAT ACG GAC TGC AGG GAG TGT
.GAG AGC GGC TCC TTC ACC GCT TCA GAA AAC CAC CTC AGA CAC
TGC CTC AGC TGC TCC AAA TGC CGA AAG GAA ATG GGT CAG GTG

- GAG ATC TCT TCT TGC ACA GTG GAC CGG GAC ACC GTG TGT GGC

TGC AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT GAA AAC CTT
TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC AAT GGG ACC GTG
CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC GTG TGC ACC TGC -

AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG TTG TGC CTA

CCC CAG ATT GAG AAT GTT AAG GGC ACT GAG GAC TCA GGC ACC
ACA

- yor a fragment or a variant thereof; or

ATG GGC CTC TCC ACC GTG CCT GAC CTG CTG CTG CCA CTG GTG
CTC CTG GAG CTG TTG GTG GGA ATA TAC CCC TCA GGG GTT ATT
GGA GAT AGT GTG TGT CCC CAA GGA AAA TAT ATC CAC CCT CAA

- AAT AAT TCG ATT TGC TGT ACC AAG TGC CAC AAA GGA ACC TAC

TTG TAC AAT GAC TGT CCA GGC CCG GGG CAG GAT ACG GAC TGC
AGG GAG TGT GAG AGC GGC TCC TTC ACC GCT TCA GAA AAC CAC

- CTC AGA CAC TGC CTC AGC TGC TCC AAA TGC CGA AAG GAA ATG

GGT CAG GTG GAG ATC TCT TCT TGC ACA GTG GAC CGG GAC ACC
GTG TGT GGC TGC AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT
GAA AAC CTT TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC AAT

-GGG ACC GTG CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC GTG




cys gly cys arg lys. asn gin tyr arg his tyr trp ser glu 98 asn |eu phe
gln cys. phe asn cys ser leu cys leu asn gly thr val his leu ser cys gln
glu lys gln asn thr val cys thr, cys his ala gly phe phe leu arg glu asn
glu cys val ser cys ser asn cys |lys ?&s ser leu glu cys thr lys leu cys
leu pro ginile glu asn or a fragnent or a nodification thereof having the
ability to bind to TNF; or leu val pro his leu gly asp arg glu lys arg asp
ser val cys progln gly lys tyr ile his pro gln asn asn ser. ile cys cys
thr lys cys his lys gly thr tyr leu tyr asn asp cys pro eg pro gly gln

asp g I n his .
| eu ag:f?gg % é{: &ggll: I %%é&& gin
ile Q"ﬁr 'Egg ﬁ%@s’r P&%@r gin tyr
arg hiBIGyTGG CBArCGI A HAT cys phe asn cys ser leu cys leu
asn giy thr val. his leu ser cys gln glu lys gln asn thr val cys thr cys

'hbgaﬁhgn@m@@vManeyeﬁog-ﬁl u asn glu cys val ser cys ser asn cys lys
Iys ser eu glu cys thr Iys 1 eu cys Ieu pro ginile glu asn or a fragnent

or a

P! ser val
oS (? q‘(gg ‘rﬂﬂdd‘f %I;ct}fr d‘bégiyé%y%gr l%’ﬁ
CysS r
' agp \g 9§A Tg '%r%gg/‘% éA%Aar['%Tsér arg
his ed Gy A G PGL ACoAAA GGAVACGTEAG| e ser
ser CMWA%%&A@T@ COA GEGC CEE6 GGGUAGGAT WCEsGAG TGEr arg
hi s t AGGrGASETAT \GAGAGEC GAETOC TP AT GBOTCYEAS GAACNACYECAGU asn
gly OTC A€ UAC "RICSeTC YRGCITREIrehy PQENCHE ARt QAR ARG cys his
ala gRGPIEARNBTE GALIATE TET F0T DECVACA GTG GAC CGG GAC ACC

GTG TGT GGC TGC AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT'

GAA AAC CTT TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC AAT

GGG ACC GTG CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC GTG

TGC ACC TGC CAT GCA GGT TTC TTT CTA AGA GAA AAC GAG TGT

GTC TCC TGT AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG

TTG TGC CTA CCC CAG ATT GAG AAT GTT AAG GGC ACT GAG GAC

TCA GGC ACC ACA

_,orafragmentor avariant thereofor

ATG GGC CTC TCC ACC GTG CCT GAC CTG CTG CTG CCA CTG GTG
CTC CTG GAG CTG TTG GTG GGA ATA TAC CCC TCA GGG GTT ATT
GGA CTG GTC CCT CAC CTA GGG GAC AGG GAG AAG AGA GAT AGT
GTG TGT CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT AAT TCG
ATT TGC TGT ACC AAG TGC CAC AAA GGA ACC TAC TTG TAC AAT
GAC TGT CCA GGC CCG GGG CAG GAT ACG GAC TGC AGG GAG TGT
GAG AGC GGC TCC TTC ACC GCT TCA GAA AAC CAC CTC AGA CAC
TGC CTC AGC TGC TCC AAA TGC CGA AAG GAA ATG GGT CAG GTG
- GAG ATC TCT TCT TGC ACA GTG GAC CGG GAC ACC GTG TGT GGC
- TGC AGG AAG AAC CAG TAC CGG.CAT TAT TGG AGT GAA AAC CTT
- TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC AAT GGG ACC GTG
CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC GTG TGC ACC TGC
CAT GCA GGT TTC TTT CTA AGA GAA AAC GAG TGT GTC TCC TGT
AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG TTG TGC CTA
CCC CAG ATT GAG AAT GTT AAG GGC ACT GAG GAC TCA GGC ACC
ACA GTG CTG TTG CCC CTG GTC ATT TTC TTT GGT CTT TGC CTIT
TTA TCC CTC CTC TTC ATT GGT TTA ATG TAT CGC TAC CAA CGG




_ser cys ser asn cys lys lys ser leu glu cys thr lys leu cys leu pro gin
ile glu asn val lys gly thr glu asp ser gly thr thr or a fragnent or a
nodi fication thereof having the ability to bind to TNF; or 99 leu val pro
his leu gly asp arg glu lys arg asp ser val cys progln gly lys tyr ile
his pro gln asn asn ser ile cys cys thr lys cys his lys gly thr tyr leu
tyr asn asp cys pro gly pro gly gln asp thr asp cys arg glu cys glu ser
gly ser phe. thr ala ser glu asn his leu arg his cys |eu ser cys ser lys
- cys arg lys glu met gly gln val glu ile ser ser cys thr val asp arg asp
t hr A AL S B ae n |eu
phe aqc WK%%.AA&ﬁQIf $T 2%?? §§; itﬁ#éuiger cys
gn gl HHCHhAAGEGEG gl u
~ asn gl GJ' GﬁCs"e@Tl @GﬁgIGGQ/TI‘mm&(L‘@s | eu
cys | C 6CQJ|G€I‘G| MnAGaI GG,@ GTG CAC AGETaFEGACE! YTChAQhr or a
f r agméNCCoAGC MGIT fACE AT t ACCE UCHRGTUGATE BRT! COC LA b 'nw GadFE, or

met glmchEGC:OBCGCtﬂGA/@AGrGT@Gd:&lcd)ﬁuct‘t}' TAP CAG ggl ulen
i y asp

leu vakcel X1 @WVG@@A@A 57 QoL ' c"é (Pr
- arg glechy ﬁ@fém n.ash
=t ﬁlﬁﬁ Qgé%ﬁ GAAGEL oo
il Q§A Eé&g GGG GTSRAfe 1 hr
al a @@G CQGCEQTA ys glu
met | |GgAC| @ rGAGrAﬂ‘& Gm'r GGIG G BHGCTE CAGAAYS gl y
cys G@sm@ ICTGr CEHY GAG GOG CAA SEACOAGESATGEET®RReCH ACkys phe
asn CTGEAGE-CAY CHEUATR GG OIG TEC QA GRCLOEET P @Al eys 9l n
asn t OTFaGGAYEGHMGPESCTC CGC GAC ATG GAC CTG CTG GGC TGC CTG
GAG GAC ATC GAG GAG GCG CTT TGC GGC CCC GCC GCC CTC CCG
CCC GCG CCC AGT CTT CTC AGA TGA

-, or a fragment or a variant thereof,

9. DNA according to any one of claims 6 to 8, wherein said variant comprises a

mutation, deletion, addition and/or shortening of se;id DNA.

'10. A nucleic acid, comprising a DNA accor;iing to any one of Claims 1 to 9 or
comprisiﬁg a sequence which hybridizes with a strand complementary to the DNA
defined in any of claims 1 to 9 under conditions of low and/or moderate stringency, and

1 ‘encoding a polypeptide having the ability to bind to TNF.

11. A vector, characterized in that it contams the DNA according to any of claims 1

to 9 or the nucleic acid according to claim 10.

12. A vector according to claim 11, which is replicable in prokaryotic or eukaryotic

- host cells; characterized in that said vector contajns expression control sequences




his ala gly phe phe leu arg glu asn glu cys val ser cys ser asn cys lys
lys ser leu glu cys.thr lys leu cys leu pro ginile glu asn or a fragnent
or a nodification thereof having the AMility to bind to TNF; or met gly leu
ser thr val pro asp leu leu ieu pro Len val Jleu leu gluleuleu val gly
ile tyr pro ser gly val ile gly leu val pro his leu gly asp arg glu lys
arg asp ser val cys progln gly lys tyr ile his pro gin asn asn ser lie

cys cys thr lys cys his lys eg thr tyr leu tyr asn asp cys pro gly pro
ser gly ser phe t al a ser glu

S LCys
g‘ﬁ%ﬁﬁ% ot bREa 35 B YNA fhehed {0y B et 170 Sysoliing nydlofs aridet gl v
I cys thr vaI asp arg asp thr val cys gly cys arg
u%%gez?%&bh%&é?%hﬁﬁgi?yr trp ser glu asn leu phe gln cys phe asn cys
his leu ser cys gin glu lys gin asn thr

ser |l eu cys leu asn gly thr val
val cys thr cys his-ala gly phe phe leu arg glu asn glu cys val ser. cys

SKY. A vekfor Aol dingS@ aryPonObficl Ens 1{]1%(1 1/%% i:hciléfsr gﬁﬂab rg ginile glu
asn val iys gly thr glu asp ser gly or a

mbshinich aliah @ellsprefefablad 00S &gl éPhICHY ¢l bi nd to TNF or met gly leu ser
thr val pro asp leuieu leu pro leu val leu leuglu leu | eu val gly ile

tyr pro ser gly val ile .gly asp ser val cys progln gly lys tyr ile his
ro gin asn asn ser ile cys cys-thr lys cys his lys gly thr tyr leu tyr

én asgp *oq;:stqrr 0 gloptpinig yagIDmIAasqn: t Br rasletys acdug vg"llu:hcyéntgidESsei gly

L | u Lash hi cys leu sél S ser S Ccys
Ergéyﬁ%;}& g%%n Hrar‘g\evta}m%gl f/lggl n \ila {ég glﬁcy h?"herlnv aYlpﬁpE%% t hr
vahtgirss giny apygoaagid }ssqasmceglsfelteyclteargrdsm S thptrmbIp c&ﬁ{t‘prlslng

asp ser val cys pro gln gly lys tyr ile his pro gln asn
asn ser ile c¢ys cys thr lys c¢ys his lys gly thr tyr leu
tyr asn asp cys pro gly pro gly gln asp thr asp cys arg
glu cys glu ser gly ser phe thr ala ser glu asn his leu
arg his cys leu ser cys ser lys cys arg lys glu met gly
gln val glu ile ser ser cys thr val asp arg asp thr val

cys gly cys arg lys asn gln tyr arg his tyr  trp _ser. glu

asn leu phe gln cys phe asn c¢ys ser leu cys leu asn gly
thr val his leu ser cys gln glu lys gln asn thr val cys
thr cys his ala gly phe phe leu arg glu asn glu cys val
ser cys ser asn cys lys lys ser leu glu cys thr lys leu
¢cys leu pro gln ile glu asn . '

, ora fragment or a modification thereof having the ability to bind to TNF; or

met” gly Jeu ser .thr val pro asp leu len leu pro leu val
leu len glu leu “leu val' gly ile tyr ‘pro ser gly val ile
gly leu val pro his leu gly asp arg glu lys arg asp ser
. val cys pro gln gly lys tyr ile his pro gln asn asn ser
ile cys cys thr lys cys his lys gly thr tyr leu tyr asn
asp c¢ys pro gly pro gly gln asp thr asp cys arg gl cys’
glu ser gly ser phe thr ala ser glu asn his leu arg his
cys leu ser cys ser lys cys arg lys glu met gly gin val
glu ile - ser ser cys thr val asp arg asp thr val cys gly




L asp se

glu asn leu phe gin cys phe asn cys ser leu cys leu asn gly thr val hisleu
ser cys gln glu lys gin asn thr val CY$ thr cys his ala gly phe phe leu

arg glu asn giu cys val ser cys ser aSn cys lys lys ser leu glu cys thr

lys ieu cys leu proginile glu asn or a fragnent or a nodification
t hereof having the ability to bind to TNF;, or nmet gly leu ser thr val pro

'asp leu leu leu pro leu val leuieuglu feuleu val gly ile tyr pro ser

gly val He gly asp ser val cys pro gln gly Iys tyr He his pro gln asn.
asn seflgysle &¥$ ays t Bgn | )g@ncy@rhl %r yqugl y Nyt Cys pro
gI ser sert r ala

gg SIr thS% a @Eeubﬂé ?sc S éﬁ gle# c Iy%s ys ‘gru net
gly dl %al ley | se r § é jin [érg Igtbéys%“ry Cys
arg | ysts a% gt‘%'/r BRG IP 7R tl"‘ﬁgsegl gilﬁna u| efi.VSphé'abl rfeEysChhe asn
cys sefefer®®ys¥eu Bn by y senr ley  glni scyeuther lygs dw giys | Jmigin asn
thr vaiprocygln hilecysghw saaha wily bee e | thr agbuglaspssen! ylgystiOl val
ser cyshservalsnleys Jeys bys deun | eal glile cy héh hleysglyl elblf—yscylseuléifo gin
ile gl fewsrseral léwys mhy phe gld! a 13r q@ﬁ tf T or a
modi figad | q5yst hggeof] rg g | eu ser
Ehr vaFrQr ﬁlspl §u%[v L I u va I elu I % @I up %/y ile
r or s ar
ip S g y gJ SF?S 1?@‘1" F’?Ié Iﬁ'r§ pF glﬂfoasﬁl.vasr?}@er thrj | ¢ cgs
cys thPrtyd ys eﬁ’r s H-‘y’s B‘I’%/ £8F tBHo | ¥al t \proasser aspr cydupr phyl ythsro gly
gl n asgen hsenspsalys thrg gru s ppou ghr glsp sers pipeot hasml pheeralgl u asn
hi s | ealaar prbi sargyargeglaer vays alar pys que atyg | yhn glglymehlgl yagy n vaI
prec ile leu ala thr ala leu ala ser asp pro ile pro asn
pro leu gln lys trp glu asp ser ala his lys pro gln ser
len asp thr asp asp pro ala thr leu tyr ala val val glu
asn val pro pro leu arg trp lys glu phe val arg arg leu
gly leu ser asp his glu ile asp arg leu glu ‘leu gln asn
gly arg cys leu arg glu ala gln tyr ser met leu ala thr
trp arg arg arg thr pro arg arg glu ala thr leu glu leu
leu. gly arg val leu arg asp met asp leu leu gly cys leu
glu asp ile glu glu ala leu eys gly pro ala ala lew pro
pro ala pro  ser leu Ieu arg

A,' or a fragment or a modification thereof hav1ng the ability to bind to

“INF wherein said vector is characterized in that it is replicable in
E.coli.

" 15.A recombinant hest cell containing a DNA or a nucleic acid encoding a

~ polypeptide having the ability to bind to TNF, wherein the polypeptide contains an

amino acid sequence selected from a formula ¢omprising:

asp ser val cys pro gln gly lys tyr ile his pro gln asn
asn ser ile cys cys thr lys cys his lys gly thr tyr leu
~tyr asn asp cys pro gly pro gly gln asp thr asp cys arg
glu cys glu ser gly ser phe thr ala ser glu asn his leu
arg his cys leu ser cys ser lys cys arg lys glu met gly
gln val glu ile ser ser cys thr val asp arg asp thr wal
cys gly cys arg lys asn gln tyr arg his tyr trp ser glu




glu ile ser ser cys thr val asp arg asp thr val cys gly cys arg lys asn
gln tyr arg his tyr trp ser glu asn leu phe gin cys phe asn cys ser leu
cys leu asn gly thr val his leu ser cys gln glu lys gln asn thr val cys
thr cys his ala gly phe phe leu arg §0u asn glu cys val ser cys ser asn
.cys lys lys ser leu giu cys thr lys leu cys leu pro.ginile glu asn val
lys gly thr glu asp ser gly thr thr val leu leu pro leu val ile phe phe
gly leu cys leu leu ser leu leu phe ile gly leu net tyr arg tyr gln arg
trp Iys ser Iys Ieu tyr ser ile val cys gly Iys ser thr pro glu Iys glu

gly glu leu g hr thr thr lys pro leu pro asn pro ser ser

pr o tt’ﬁ‘ﬂbrée‘? egirhr CY§r o PGy 48, §YY [§RE 3@?1 pFH® lePuprBS%erg er thr
phe t sehisseten hrseryr cysir ghno gly d¥p gle peenadhrphsahl £¥sala pro

- arg arifhrgl eyvalhisl aaa o glyo phe gble gleu alaxg agdp pson. glhe twyu atad thr. ala

" leu als%rse@ygsps@roaghe d¥sO ¥ I9E0 ke Jew |gls teps githraslyssefeal a his

lys p .?,vsg| lileéer Bh?slqlé hr P &8P pro ala thr leu tyr ala val val glu
asn pro eu arg trp lys glu phe val arg arg leu giy leu ser asp

" Dige agﬁ%gtb@n@éﬂoaﬁ&hmumﬁhwﬂe@@oﬂhﬂmg&he%ﬂ@ra» il teUNE:;@rgl u aia gin -
fyr ser net leu ala thr trp arg arg arg thr pro arg arg glu ala thr leu

~gluleu leugly arg val leu arg asp net asp leu leu gly cys leu glu asp
ile gllu,ugl Yagl apﬂoeuws 1ghy EI}P aA@ %%uprlgs PaSg alappr gerservaleu | eu
asé‘f

ahgy |

arg or e h n e i b| nd TNF.
102 R & bﬁ%z% b Pebe T8 g; it ot §? e o
or a d g’cocg @gon sel e a rru atl .
del et |‘3ﬁ BERli t8'8n BF° t eff rhg i ?“ A host

fi
d 25hi {g’ Eﬁ ;
cel | @@Eorglihgsteé apheortbrof alg aiseg 18lvor 288, hifa erarrged 1Sn t"ﬁ%t t he

leu ser cys ser lys cys arg lys pglu met gly gln val _

ile ser ser cys thr val asp arg asp thr wval cys gly cys

arg lys asn gin tyr arg his tyr trp ser glu asn leu phe

gln cys phe asn cys ser leu cys leu asn gly thr val his

leu ser cys glm glu lIys gln asn thr wval cys thr cys his

ala gly phe phe leu arg glu asn glu cys wval ser cys ser

asn cys lys lys ser leu glu cys thr lys lew cys leu pro

gin ile glu asn '

', or a fragment or a modification thereof having the ability to bind to TNF;or

asp ser val cys pro gln gly lys tyr ile his pro gln asn
asn ser ile eys cys thr lys cys his lys gly thr fyr leu
tyr asn asp cys pro gly pro gly gln asp thr asp cys arg
glu cys glu ser gly -ser phe thr ala ser glu asn his leu
arg his cys leu ser cys ser lys cys arg lys glu met gly
gln val glu ile ser ser eys thr val asp arg asp thr val
cys gly cys arg lys asn gln tyr arg his tyr trp ser glu
asn leu phe gln cys phe asn cys ser leu cys leu asn gly
thr val his leu ser cys gln glu lys gln asn thr val cys

“'thr cys his ala gly phe phe leu arg glu asn glu cys val

" ser cys ser asn cys lys lys ser leu glu cys thr lys leu
¢cys leu pro gln ile glu asn val lys gly thr glu asp ser
gly thr thr : :

B ora fragment or a modification thereof having the ability to bind to TNF; or




DNA or a nucleic acid encodes a pol ypeptide having a nodification wherein,

-at one or a plurality of glycosylation sites, the pol ypeptide has an am no

acid that does not occur naturally. 18. A host cell accor di ng to any one
of claims 15 to 17, characterized in 9Eghat the polypeptide has a
nodi fication of an am no acid sequence selected froma fornmula conprising:

“met gly leu ser thr val pro asp leu leu leu pro leuval leuleu gluleu

leu val gly ile tyr pro ser gly val ile gly leu val pro his leu gly asp
arg glu lys arg asp ser val cys pro gln gly lys tyr ile his pro gln asn

- asn ser ile cys cys thr lys cys his lys eg thr tyr leu tyr asn asp cys

pro g pro asp,thr asp cys a cys glu ser gI ser phe t hr
;ala s ﬁu g nh* I%Hgﬁ ag ﬁ]-fgu E"r i s%ﬁl?‘%pc Z’iali gl u
et glcysg|arf\’/a|g1ng| mésr%er Y§er @ys hig, pea g #@a%?ﬁtﬁﬁrvalr cys' gly
- cys areysl yeysasrthgl nlysyr cps g liss lys tglp sthr gltyr adeul etyr plasngi asgys phe
~asn cyysseprd eglgyspreughsn glhy asp hr hsp kgs sap cyl glegsgl gld ys gln
. asn tkervaglycysek hrpBys thii slaal sed! laheamehh@u 1@&9 giga 368 Okys cys val
; ser cggu S&r asCYser ¥ sl,ys;ygerafgu l%u cx,% I e a Pro gin
ileg as lym%rgln I%{P’D %ﬁé ﬁltm‘}?ﬂl

fIC
- thereo | el val S Ieu i %’E qu Iy Cys
pro ggg Dgrlyésfly eq{ﬁs i}a s i |I h‘Fys cys

Saddl tion

hi s & hPhey ragy cyg S&§n HFB gﬂ IV gI sasp t hr
asp cyauargergl ¢yeyselgl uglsedyy yeker %ne tr zhb g gthr asms hikisl eu arg
his cypda |gy s@hecypheseled yargysghr gdsps gluu oyt glay gteur vaysglaer il e ser
ser  cysnt heysvallyaisfyar gs@sp ledir gl eys olhir Clys leig dyss d&m gho tyr arg

“his tyintride segl@l @sNvhRUIPHe gly thr glu asp ser gly thr thr

, or a fragment or a modification thereof having the ability to bind to TNF; or

met gly lea ser thr val pro asp leu leu leu pre leu wval
leu leu glu leu leu val gly ile tyr pro ser gly wval ile
gly leu wval pio his leu gly asp arg glu lys -arg asp ser
val cys pro gln gly lys tyr ile his pro gln asn asn ser
ile cys cys thr lys cys his lys gly thr tyr leu tyr asn
_asp cys pro gly pro gly gln asp thr asp cys arg glu cys

glu ser gly ser phe thr ala ser glu asn his leu arg his
cys leu ser cys ser lys c¢ys arg lys glu met gly gln val
- glu i1le ser ser cys thr val asp arg asp thr val cys gly
. cys arg lys asn gln tyr arg his tyr trp ser glu asn leu
phe gln cys phe asn c¢ys ser leu cys leu asn gly thr val
his leu ser cys gln glu lys gln asn thr val e¢ys thr cys
his ala gly phe phe leu arg glu asn glu cys val ser cys
ser . asn cys lys lys ser leu glu cys thr lys leu cys leu
pro gln ile glu asn '

,or a fragiment or a modification thereof having the ahility to bind to TNF; or

met gly leu ser thr val pro asp leu leu Jeu pro leu val
leu leu glu leu leu val gly ile tyr pro ser gly val ile
gly leu val pre his leu gly asp arg glu lys arg asp ser
val cys pro gln gly lys tyr ile his pro gln asn asn ser
ile c¢ys cys thr lys <¢cys his lys gly thr tyr leu tyr asn
asp cys pro gly pro gly gln asp thr asp cys arg glu cys
glu ser gly ser phe thr ala ser glu asn his leu arg his




gin cys phe asn cys ser leu cys leu-asn gly thr val his leu ser cys gin
glu lys gln asn thr val cys thr cys his ala gly phe phe leu arg glu asn
glu cys val ser cys ser asn cys lys lys ser leu glu cys thr lys leu cys
leu pro gin ile gin asn wherein sai dmdification is an N-term nal am no
acid addition and a Ctermnal amno acid addition thereof; or asp ser val
cys progln gly lys tyr ile his pro gln asn asn ser ile cys cys thr lys
cys his lys gly thr tyr leu tyr asn asp cys pro gly pro gly gl'n asp thr
asp cys arg glu cys glu ser gly ser phe thr ala ser glu asn his leu arg
his cys leu ser cys ser lys cys arg lys glu net giy gln val glu ile ser

- ser . ¥ps law \SEF o5 afer adpSt heywalargeylysgl wleysmetgglys glsn geh tyr arg
hi s t)glut ridesermsegl userasnys etthwheval n asps pie asp cihy seml | egyscygly eu asn
gly tobrrg vatg hilgs | easiseghcytydi Nnage U Higs g asp tdor valucyssn t bducys his
al a ﬁhé’hghph% KeUpRé 0aBhU 38N 8t Q¥a Va §6h C¥sh S@ly athrcysalys |ys
ser | gfjsgl ucy%ei-hr sysgh?“ 16Y Sylse U ﬁo dﬂ‘l 'thf' 9&&1 aéj?s‘“t‘?&e' E%aa' d

nodi f atl I Syan am’no di am no
aci d. O@h Eh% e geﬁgeraﬂw %}) S@ﬁ 1 &Pl eu pro
| eu V§F3r I%ﬁplé?ﬁsgl 5] e E’1el§“'€al etj%ygFe?Xﬁ' vaﬂysll eg | eu
val pogohigln edlegi yelaspasn g vl &y a8y selu \%P— gor @y gthrgly 1ys

tyr iftbrhis pro gln asn asn ser |Ie cys cys thr lys cys his lys gly thr
tyr leu tyr asn asp cys pro gly pro gly gln asp thr asp cys arg glu cys
gbHaSRAg@ienit D2la RISdifidHticH eherRbf Bwuﬁgsméwaﬁﬂitfltoﬁﬂd b TNFEYér | eu ser cys
ser lys cys arg lys glu net gly gin-val. gluile ser ser cys thr val asp
arg agPed NhiyV e dY Sed! Vithi®Y Val’ Yplo’S a33" " fd 359 Mpfo LMbu' " GaFe” 9l
asn 1§l lew glu lew 1 1 gy il i
glu leu leu val gly ile tyr pro ser gly wval ile
gly asp ser val cys pro gln gly lys tyr ile his pro gln
asn asn ser ile c¢ys cys thr lys cys his lys gly thr ¢tyr
leu tyr asn asp cys pro gly pro gly gln asp thr asp cys
arg glu cys glu ser gly ser phe thr ala ser glu asn his
lew arg his c¢ys leu ser c¢ys ser lys cys arg lys glu met
gly gln val glu ile ser ser c¢ys thr wval asp arg asp thr
val cys gly cys arg lys asn gln tyr arg his tyr trp ser
gha asn leu phe gln cys phe asn cys ser leu cys leu asn
. gly thr wval his leu ser cys gln glu lys gln asn thr val

cys thr eys his ala gly phe phe leu arg glu asn glu cys
val ser cys ser asn cys lys lys ser leu glu cys thr lys
leu cys leu pro gln ile glu asn ‘

, or a fragment or a modification thereof having the ability to bind to TNF; or

met gly leu ser thr wval pro asp leu leu lewu pro leu val
leu leu glu leu leu val gly ile tyr pro ser gly val ile
gly asp ser val c¢ys pro gln gly lys tyr ile his pro gin
asn asn ser ile cys cys thr lys c¢ys his lys gly thr tyr
lem tyr asn asp cys pro gly pro gly gln asp thr asp cys
arg glu cys glu ser gly ser phe thr ala ser .glu asn his
“leu arg his cys leu ser cys ser lys cys arg lys glu met
gly gln val glu ile ser ser cys thr wval asp arg asp thr
val cys gly cys arg lys asn gln tyr arg his tyr trp ser
glu asn leu phe gln cys phe asn cys ser len cys leu asn
gly thr val his leu ser cys gln glu lys gln asn thr val
. cys thr cys his ala gly phe phe leu arg glu asn glu cys




phe gl n cys phe asn cys ser leu cys leu asn gly thr val his leu ser cys
gln glu lys gin asn thr val cys thr cys 104 his ala gly phe phe leu arg
glu asn glu cys val ser cys ser asn 5 s lys lys ser leu glu cys thr lys
leu cys leu pro glnile glu asn val is gly thr glu asp ser gly thr thr
wherein said nodification is a Ctermnal amno acid addition thereof; or
|l eu val pro his leu gly asp arg glu lys arg asp ser val cys pro gln gly
lys tyr ile his pro gln asn asn ser He cys cys thr lys cys his lys gly thr
tyr leu tyr asn asp cys pro eg pro gly gln asp thr asp cys arg glu cys

gin %l glséi- s% ph&thr gl a @?n e1$ llgﬁ a ﬂlhl Cthr Ii% ser cys
ser % E’e 1 cys1 hr’val asp
arg a ﬁut h?YSVa e‘E:yslp s 34 éﬂa‘h Y ag h| U BSBer glu
asn I@Grph y g| phe asn cys ser leu cys leu asn gly thr vaI his leu
ser cys gln gin Iys gin asn thr val cys thr. cys his ala gly phe phe leu
arg glu asn gin cys _val ser cys ser_ asn c ys ser leu.. glu cys thr
.V 9 al lsagmentiosa prodilieation theigof baying the ifashfw blmi @ TNEsprser gly thr

thr wherein said nodification is an NNtermnal amno acid addition and a
- Ctermetl glyamlew awird $kdi tvaln pher exdp, teu adpuselewalproysleprovgln gly lys
. tyr Heedli Sler O glih N 183&N 1&sN ﬁﬁr lglye q.Yé Ci!yﬁ-”lfrd YSerCY gl Svdlysilel y thr tyr
- leu ¥ aRA aA1 cyﬁmprglgl Og C)é§ ar& ggélr cys glu
ser g %lse@sph o hr ﬁl a_ LI | n lm s prgrg 1'?1 S 415?1“ cys ser
lys % ggll"i I y gI vaI gfr ﬁ val asp arg
asp t t %}/f tYh sB™glu asn
| eu. BHB g‘FlVﬁ c?§°pi@YaerQ:y£ B’erglbu Ws gl cys

glu ser gly ser thr ser glu asn s Ieu arg his
cys len ser cys ser lys cys arg lys glu met gly gln val
glu ile ser ser cys thr val asp arg asp thr val cys gly
cys arg lys asn glm tyr arg his tyr trp ser glu asn leu
phe gin cys phe asn c¢ys ser leu cys. leu asn gly thr val
“his leu ser cys gln glu lys gln asn thr val cys thr cys
his ala gly phe phe leu arg -glu asn glu cys val ser cys
ser asn cys lys lys ser leu glu cys thr lys leu cys leu
pro gin ile glu asn val lys gly thr glu asp ser gly thr
thr val leu leu pro leu wval ile phe phe gly leu cys leu

trp lys ser lys leu tyr ser ile val cys gly lys ser thr
pro glu lys glu gly glu leu glu gly thr thr thr lys pro
~lew ala pro asn pro ser phe ser pro thr pro gly phe thr
pro thr leu gly phe ser pro val pro ser ser thr phe thr
ser ser ser thr tyr thr pro gly asp cys pro asn phe ala
ala pro arg arg glu val ala pro pro tyr gln gly ala. asp
~pro ile leaw ala thr ala leu ala ser asp pro ile pro asn
pro leu gln lys trp glu asp ser ala his lys pro gln ser
"leu asp thr asp asp pro ala thr leu tyr ala val val glu
asn val. pro pro leu arg trp lys glu phe val arg arg leu
gly leu ser asp his glu ile asp arg leu glu leu gin asn
gly arg cys leu arg glu ala gln tyr ser met leu ala thr
trp arg arg arg thr pro arg arg glu ala thr leu glu leu
leu gly arg val leu arg asp met asp leu leu gly cys leu
glu asp ile glu glu ala len cys gly pro ala ala leu pro
.pro ala pro ser leu leu arg

-, or a-ﬁ‘a_gment or a modification thereof having the ability to bind TNF.




thr val his leu ser cys gin glu lys ginas n thr val cys thr cys his ala
gly phe phe leu arg glu asn giu cys val ser cys ser asn cys lys |lys ser
leu glu cys thr lys leu cys leu pro ginile gin asn val lys gly thr glu

asp ser gly thr thr wherein said nodi®®i cation is an N-term nal anmi no acid

addition and a Gtermnal amno acid addition thereof; or net gly ieu ser

“thr val pro asp len leu leu pro leu val 105 leu leu qu |l eu leu val gly

ile tyr pro ser gly val ile gly asp ser val cys pro gln gly lys tyr ile
his pro gln asn asn ser ile cys cys thr lys cys his lys gly thr tyr leu
tyr asn asp cys pro gly pro gly gln asp thr asp cys arg glu cys glu ser
gly ser phe thr ala ser glu asn his |en arg his cys |leu ser cys ser lys

T ARl 08 BB D A0,

phe n..cys I t hr Cys

R SHRA T Y - e IR 1
(\rzi Eiﬁg{e ¢ys ser asn cys lys lys ser leu glu cys thr lys Len

cys eu pro g §FGi asn wherein said nodification is a C-ternminal am no

acid addition thereof or nmet gly leu ser thr val pro asp leu leu leu pro

g1 valy pBliSHbbitalEth LBFoNa e @Lazrﬁs 18 456 Ao Berlll e 91 Y 25

CyS pro gin g I'l'e cys cys
thA>6§ aC¥Sclefd §c153§1c33¥s h ol%ﬁég idet g )s@ @%ﬁﬁ&ﬁaﬁ va{&eﬂ;{ 3511:!%:9: &l y gln

asp thr asp cys arg glu c y ser phe thr ala ser glu asn his

| £ plaFadith of gdySodyPatioR bite¥ StheSolyySptsdS has dnl Ahid lalcﬁpﬁhatgidés Gdt ol 9l U
ile ser ser cys thr val asp arg asp thr

naturally.

- 18. A host cell according to any one of claims 15 to 17, characterized in that the

polypeptlide has a modification of an amino acid sequence selected from a formula

comprising:

met gly leaw ser thr val pro asp leu leu leu pro leu wval

oleu o Jew. glu. lew. .. Jeu...val.. gly .ile .. tyr. pro..ser...gly. .val. ile ...

gly leu val pro his len gly asp arg glu lys arg asp ser
val c¢ys pro gln gly lys tyr ile his pro gln asn asn ser
ile cys cys thr lys cys his lys gly thr tyr leu tyr asn
asp cys pro gly pro gly gln asp thr asp cys arg glu cys
glu ser gly ser phe thr ala ser glu asn his leu arg his
cys leu ser cys ser lys cys arg lys glu met gly gln wval
. glu ile ser ser cys thr val asp arg asp thr val eys gly
-cys arg lys asn gln tyr arg his tyr trp ser glu asn leu
- phe gln cys phe asn c¢ys ser lew cys leu asn gly thr val
his leu ser cys gln glu lys gln asn thr val c¢ys thr cys
"~ his" ala gly phe phe len arg glu asn glu cys val ser cys
ser asn cys lys lys ser leu glu cys thr lys leu cys leu
pro gln ile glu asn '

~, wherein said modification is a C-terminal amino acid addition thereof; or

lewu val pro his leu gly asp arg glu lys arg asp ser val
cys pro gln gly lys tyr ile his pro gln asn asn ser ile
cys cys thr lys cys hs lys gly thr tyr leu tyr asn asp




val cys gly cys arg lys asn gln tyr arg his tyr trp ser glu asn | eu phe
gln cys. phe asn cys ser leu cys leu asn gly thr val his leu ser cys gln
glulys gln asn thr val cys thr cyslﬁgs ala gly phe phe leu arg gtu asn
glu cys val ser cys ser asn cys lys s ser leu glu cys thr. lys 1leu cys
leu pro glnile glu asn vat lys gly thr glu asp ser gly thr thr wherein
said nodification is a Ctermnal amno acid addition thereof. 19.. A host
‘cell according to any one of clains 15 to 18, wherein the DNA further
encodes am no acid residues required for expression in prokaryotic cells or
eukar ho a ordlng to_any one of Iains 15
to 19¥9§ha?1act e@rng% gL}Phe gIi;'_)NE seq%‘%‘ﬁ T? d‘éd BPomBf or nul a
conpr:g:[;ngg YeaFhaw & A2 TAS & UCA@r@mh’QAACX-@\T AAT
TCG ATSM TEEITGEYACEERAGINIGT WAC Ng\ drA Aglo TAeetrTely Tl AsmlGaglaGT cca
| GGC Ce GEBrCASEGATYACGHEAC VREC AGlG aB4G a1 GhG AGL Gegs TQAYTTEyACC GCT
TCA GaAgAAgsCAESﬂTGﬂnﬁ&%yﬁyxﬁﬂﬁxhﬂﬂtnﬁfitﬁ@C Bee Adn TaenCAbuAApheAA ATG
GﬁﬁhAﬁﬁhFCE'QCImIGfkﬁﬁAc§EC5EﬁC @@ﬁ ¢ Agkr GRal This GGC TCC

EA lﬁGGgEﬁTI}é & Ah LT <TG TTC AAT
TGC T ccér@c;#ﬁ_cr:%A &\ &%%Aﬂl G AAC

ACC AREY AESTGPIGTC  TCoC

TGT A Rantdoc BTG BNG FIE A TELS CRRUCCRITAG ATT
GAG AR or‘ea fggbrré’}ﬁ“ or a variant thereof: or GAT AGT GTG TGT CCC CAA GGA
AAA TAT ATC CAC CCT CAA AAT AAT TOG ATT TGC TGT ACC AAG TGC CAC AAA GGA
Selenng said madificadtipnGaGuT NrtaBAnehantas (&badARiGARnAGCORNENTHAlAGG GAG
AT CAG AEIiEER TIResFEGrACC GCT TCA GAA AAC CAC CTC

asp ser val cys pro gln gly lys tyr ile his pro gln asn
asn ser ile «c¢ys cys thr lys cys his lys gly thr tyr leu
tyr asn asp cys pro gly pro gly gln asp thr asp cys arg
glu cys glu ser gly ser phe thr ala ser glu asn his leu
arg his cys leu ser cys ser lys cys arg lys glu met gly
gin val glu "ile ser ser c¢ys thr val asp arg asp thr val
cys gly cys arg lys asn gln tyr arg his tyr trp ser glu
asn leu phe gln cys phe asn cys ser leu cys leu asn gly
thr val his leu ser cys gln glu lys gln asn thr wval cys

ser cys ser asn cys lys lys ser leu glu cys thr lys leu
cys leu pro gln ile glu asn :

, wherein said modification is an N-terminal amino acid addition and a C-terminal
amino acid addition thereof; or

met gly leu ser thr val pro asp leu leu leu pro leu val
lewn leuw glu Jeu leu val gly ile tyr pro ser gly val ile
gly lew val pro his leu gly asp arg glu lys arg asp ser
val: ¢ys pro gln gly lys tyr ile his pro gln asn asn ser
ille cys cys thr lys c¢ys his lys gly thr tyr leu tyr asn
asp ¢ys pro gly pro gly gln asp thr asp cys arg glu cys
~glu ser gly ser phe thr ala ser glu asn his leu arg his
cys leu ser cys ser lys cys arg lys glu met gly gln val
- glu ile ser ser cys thr val asp arg asp thr val cys gly
cys arg lys asn gln tyr arg his tyr trp ser glu asn leu
phe gln cys phe asn cys ser leu cys leu asn gly thr val
his leu ser cys gin glu lys gln asn thr val cys thr cys




AGA CAC TGC CTC AGC TGC TCC AAA TGC CGA AAG GAA ATG GGT  CAG GIG GAG ATC
TCT TCT TGC ACA GIG GAC CGG GAC ACC GIG TGTI GGC TGC AGG AAG AAC CAG TAC
CGG CAT TAT TGG AGT GAA AAC CTT TTC,CAG TGC TTC AAT TGC AGC CTC TGC CTC
AAT GGG ACC GTG CAC CTC TCC TGC CAG!#AG AAA CAG AAC ACC GTG TGC ACC TGC
CAT GCA GGT TTC TTT CTA AGA GAA AAC GAG TGT GIC TCC TGI AGI AAC TGT AAG
"AAA AGC CTG GAG TGC ACG AAG TTG TGC CTA CCC CAG ATT GAG AAT GIT AAG GCC
ACT GAG GAC TCA GCBC ACC ACA or a fragnment or a variant thereof. 21. A host
- cell according to claim 20, charact erized in that the DNA sequence is

~se|ec ed fr mafor | a_comri Sin a) R2, GAT AGT, GTGTCCCCAAGGA

iﬁs %Apﬁﬁmie X ﬁ’%& &@ g& Ag “AAA GGA
ACC TAEL TT&SN TR&S AAIYSGAb’SrGFECCA f@scgéee NEG GAISTASUAGG GAG

. TGT GpaeoA@ncaileTcEluTCcagme it Isa @hn Ahe cabrcrep assmr caly TadhreTe AGe
TGC TE€Rr AAA TGC CGA AAG GAA ATG GGT CAG GIG . GAG ATC TCT TCT TGC ACA GIG
GAC CGG GAC.ACC GTG TGT GGC TGC AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT

%e %&ﬁwm&mn@% Clteriihal Smincacid Sdditiorfltertdf: G ACC GIG CAC
TEC TGC CAG GAG AAA CAG AAC ACC GTG TGC  ACC TGC CAT GCA GGT TTC TTT

| cTA GAA AAC GAG TGTy GTC o TOC, TGT C A GAG TGC
f el 7 %%Tﬁ‘%&eaﬂgr T 4l air %?ntAA% 0 o Pt
|t her e67S P ef Rnge R eMiDdiRRY aBltini &t d s?’équ’éﬁce which
- can beyg| exFedthn JF§o ﬁ?ﬁj \bf'#cleﬁr e By alﬁ i B’Tsel gt b r WR(i IS sequence
~ whi cheest iprel yglyr  gaot | glyen@lalesasp srtlgnalaapeqcmc@rg (gly ayseqglarice having
a forset a glpnpsérsi phie Al Galh CTéer TCglWACGSEAT GhisCT 16AC 4Xg5 @IS GBS CCA CTG
GIG leu ser cys ser lys cys arg lys glu met gly gln val glu
ile ser ser cys thr val asp arg asp thr val cys gly cys
arg lys asn glp tyr arg his tyr trp ser glu asn leu phe
gln cys phe asn cys ser leu cys leu asn gly thr wval his
leu ser cys gln gli lys gln asn thr val c¢ys thr c¢ys his
~ala gly phe phe leu arg glu asn glu cys val ser cys ser
asn cys lys lys ser leu glu cys thr lys leuw cys leu pro
gln ile glu asn val lys gly thr glu asp ser gly thr thr

Whereln said modification is an N-terminal amino amd addition and a C-terminal
amino acid addltlon thereof or

- asp sder val cys pro gln gly lys tyr ile his pro gln asn
asn ser ile c¢ys-cys thr lys cys his lys gly thr tyr leu
tyr asn asp cys pro gly pro gly gln asp thr asp cys arg
glu cys glu ser gly ser phe thr ala ser gli asn his leu.
arg his c¢ys leu ser cys ser lys cys. arg lys glu met gly
gln val glu ile ser ser cys thr val asp arg asp thr- val
cys gly cys arg lys asn gln tyr arg his tyr trp ser glu

asn leu phe gln cys phe asn cys ser leu cys leu asn gly
thr val his leu ser cys gln glu lys gln asn thr val cys

. thr. eys his ala gly phe phe leu arg glu asn glu cys val
ger cys ser asn cys lys lys .ser leu glu cys thr lys leu
cys leu pro gln ile glu asn val lys gly thr glu asp ser
gly thr thr

" Wherem said modification is an N-terminal amino acid: addltmn and a C-terminal
amino acid addition thereof; or .

met gly leu ser thr val pro asp leu leu lew pro leu val




CTC CTG GAG CTG TTG GIG GGA ATA TAC CCC TCA GGG GIT ATT GGA (iii) a

- sequence having a fornula conprising: CTG GIC CCT CAC CTA GGG GAC AGG GAG
AAG AGA or a fragment or a variant thereof; 108 (iv) a sequence having a
formula conprising: R3 CTG GIC CCT CAY CTA GGG GAC AGG GAG AAG AGA or a
fragment or a variant thereof, wherein R3 represents DNA encoding a signal
peptide; or (v) a sequence having a formula conprising: ATG GEC CTC TCC ACC
GIG CCT GAC CTG CTG CTG CCA CIG GTG CTC CTG GAG CTG TTG GIG GGA: ATA TAC

CCC TCA GGG GIT ATT GGA CTG GIC CCT CAC CTA GGG GAC AGG GAG AAG AGA or a
er eof b).. R2 GAT AGI GIG TG] CCC CAA GGA AAA

frag av

TAT ﬁ?}‘cz'[? i“é:A,aA‘eRAT e‘AAWai*CGgWrT e far e % Tely carlaalecea ACc
TAC TEY TP AREr caalTeryecrrecoeloc ginc bsc Gar Abs Ghis TQ@oAGEIn GAG TGT
GAG ABSnGGBITCSel TGIACCCHTT FeA G\ ARE CéAfs CHis AgA CAlY TGHrCTEGAGO TGC

TOC Al TArOGASRAGUENAGHT © 20T gAC G % %}g %T%T%w f@? GAC

* A uGT @ys uGGQeJ G%l CGHAG L iilTAaTsn - -
TTE '(‘#GC gc % GE%LCFZAC CTC
Toc T pales Johic % % s
Glg Brcter e’FGr‘“?fGT XAc Aéﬁg CR‘EPGAE*‘FrGC ACG
AAG T‘?‘ C&SCAérg ATS cagta el TR GaReC | &R TEX GaC ACC
ACA oBhy f%sag @hey ght i 76 tpheedSn vl eisAr Rzlerlepﬁ.‘é%erlﬂg DREencodi ng

a poBYpephirdevahi dtiscaletbe sereagsd ighnvi glw alys whileh psef dhabl yal s

sel ectysl fthomcys his ala gly phe phe leu arg glu asn glu cys
val ser cys ser asn cys lys lys ser leu glu cys thr lys
lew cys leu pro gln ile glu asn :

, wherein said modification is a C-terminal amino acid addition thereof: or

met gly leu ser thr val pro asp leu leu leu pro lea wval
leu leu glu leu leu wval gly ile tyr pro ser gly val ile

gly asp ser val cys pro gln gly lys tyr ile his pro gln
asn asn ser ile «c¢ys cys thr lys cys his lys gly thr tyr
leu tyr asn asp cys pro gly pro gly gln asp thr asp cys
arg glu cys glu ser gly ser phe thr ala ser glu asn his

gly gln val glu ile ser ser cys thr val asp arg asp thr
val cys gly cys arg lys asn gln tyr arg his tyr trp ser
glu asn leu phe gln c¢ys. phe asn cys ser leu cys leu asn
gly thr val his lei ser cys gln glu lys gln asn thr val
cys thr cys his ala gly phe phe leu arg glu asn glu cys
val ser cys ser asn eys lys lys ser leu glu cys thr. lys
leu cys leu pro gln ile glu asn wval lys gly thr glu asp
ser gly thr thr | ‘

, ' wherein said modification is a C—tex_'mifnal amino acid addition thereof.
, 19. A host cell according to any one of claims 15 to 18, wherein the DNA further

“encodes amino acid residues required for expression in prokaryotic cells or eukaryotic

: cells.




109 (i) a sequence which entirely or partly encodes a signal sequence;
(i1) a sequence having a fornula conprising: ATG G&C CTC TCC ACC GIG CCT

- GAC CTG CTG CTG CCA CTG GIG CTC CTG GAG CTG TTG GIG GGA ATA TAC CCC TCA
GGG GIT ATT GGA (iii) a sequence haPfg a fornula conprising: CTG GIC CCT
CAC CTA GGG GAC AGG GAG AAG AGA or a fragnent or a variant thereof; (iv) a
sequence having a fornmula conprising: R3 CTG GIC OCT CAC CTA GGG GAC AGG
GAG AAG AGA ,,.or a fragment or a variant thereof, wherein R3 represents
DNA encodi ng a signal ~ peptide; or (v) a sequence having a formul a

- conprising: ATG GEC CTC TCC ACC GIG OCT GAC CTG CTG CTG CCA CTIG GIG CTC

CTG GAG CTG TTG GIG GGA ATA TAC CCC TCA GGG GIT ATT GGA CTG GIC CCT CAC
CTA GGG, GAG AGG GAG AAG AGA or fragment or a_variant thereof. 110 22. A

REst é‘eihpsta'é%lb BEEITYing taﬁwdms ‘aﬁcl@mas 8 to0l Y charactenzeddndhpt bei n t hat

wg DNA has .a forrru|%P sing: ATG GGC CTC TCC ACC GIG CCT GAC CTG CTG
uenee iteel ‘EPE?W’BPQF@GGA ATA TAC CCC TCA GGGGIT ATT
GGACTGGTCCCTCACCTAGGGGACAGGGAGAAGAGAGATAGT GTG TGT CCC CAA

Gon AGNYARTH GG COAChar Cin i By dcRa GRCROAMBATS Acs

GAG TAATCRERAT BEGIEAGT AGECAAST TGS GAC MEACRGAPECACRACANETGGC CTC

- AGC TEAGCEAIAGAGCTGIA OGS GEC AT @GREEOA GTTATACRTATCIGUCAGGC ACA

- GTG GSAGCEGINGAGAGTSAGET TCC TTEE 4CC 8T AACACAB A MACCACATTAT TGG
AGT GAGAAGACGTTGC CTC AGC TGC TCC AAA TGC CGA AAG GAA ATG.GGT. .

CAG GTG GAG ATC TCT TCT TGC ACA GTG GAC CGG GAC ACC GTG

TGT GGC TGC AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT GAA

AAC CTT TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC AAT GGG

ACC GTG CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC GTG TGC

ACC TGC CAT GCA GGT TTC TIT CTA AGA GAA AAC GAG TGT GTC

TCC TGT AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG TTG

TGC CTA CCC CAG ATT GAG AAT

, or a fragment or a variant thereof; or

GAT AGT GTG TGT CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT -

TAC AAT GAC TGT CCA GGC CCG GGG CAG GAT ACG GAC TGC AGG
GAG TGT GAG AGC GGC TCC TTC ACC GCT TCA GAA AAC CAC CTC
AGA CAC TGC CTC AGC TGC TCC AAA TGC CGA AAG GAA ATG GGT
‘CAG GTG GAG ATC TCT TCT TGC ACA GTG GAC CGG GAC ACC GTG
TGT GGC TGC AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT GAA
AAC CTT TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC AAT GGG
ACC GTG CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC GTG TGC
ACC TGC CAT GCA GGT TTC TTT CTA AGA GAA AAC GAG TGT GTC
TCC TGT AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG TTG
TGC CTA CCC CAG ATT GAG AAT GTT AAG GGC ACT GAG GAC TCA
GGC ACC ACA

., or a fragment or a variant thereof.

21. A host cell according to claim 20, charactexjizéd in that the DNA sequence is

selected from a formula comprising:




TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC AAT GGG ACC GTG CAC CTC TCC TGC
CAG GAG AAA CAG AAC ACC GIG TGC ACC TGC CAT GCA GGI' TTC TTT CTA AGA GAA
AAC GAG TGTI GIC TCC TGI AGI AAC TGI, AAG AAA AGC CTG GAG TGC ACG AAG TTG

* TGC CTA CCC CAG ATT GAG AAT or a fri¥%ment or a variant thereof; or ATG GGC

| CTC TCC ACC GIG CCT GAC CTG CTG CTG CCA CTG GIG CTC CTG GAGCTG TTG GIG GGA

ATA TAC CCC TCA GGG GIT ATT GGA CTG GIC CCT CAC CTA GG GAC AGG GAG AAG

i AGA GAT AGT GIG TGT CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT AAT TCG ATT

i TGC TGT ACC AAG TGC CAC AAA GGA ACC TAC TTG TAC AAT GAC TGT CCA GEC CCG
- GGG CAG GAT ACG GAC TGC AGG GAG TGT GAG AGC GGC TCC TTC ACC CCT TCA GAA

AAC CAC CTC AGA CAC TGC CTC AGC TGC TCC AAA TGC CGA AAG GAA ATG GGT CAG
%G GAG ATC TCT TCT TGC ACA GIG GAC CGG GAC ACC GIG TGI G TGC AGG AAG

C SRR HI e (RIS MR TR B (2
TGC A ACEr ANG FEL G AAACG@@A@GTTng'ﬂTﬁ TGT
AGT AMACAANGASATHIC (8 GRC CEGACGRLAGTGATCACT AGACCTARARABTT GAG
AAT GGASATGIGGAGTAGISGRC TCE BXC ALCC BPTIECA GAAR AAGIOAT OTCa

var i aGRhErE TGO Cﬂﬁm T WI@CA@AGE@@@G%M@ Q}Q&GA@E@ &&r CTG%GTG

ACG
C AGA

G d G
&4 CTE TKJQ'H@@ BAC AECABMTGAG AAC ACC TG Ta
"ACG 'TGC GAT GCA GGT TTC TTT CTA AGA GAA AAC GAG TGT GTC

TCC TGT AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG TTG
TGC CTA CCC CAG ATT GAG AAT '

, or a fragment or a Varl,ant thereof, Wherem R2 represents DNA encoding an amino

- acid sequence which can be cleaved in vivo and which preferably is selected from

't (i) asequence which entirely or partly encodes a signal sequence;

(ii) a sequence having a formula comprising:

'ATG GGC CTC TCC ACC GTG CCT GAC CTG CTG CTG CCA CTG GTG
CTC CTG GAG CTG TTG GTG GGA ATA TAC CCC TCA GGG GTT ATT
. GGA

; (iii) a sequence having a formula comprising:

CTG GTC CCT CAC CTA GGG GAC AGG GAG AAG AGA

» or a fragment or a variant theréof;




GGT CAG GIG GAG ATC TCT TCT TGC ACA GIG GAC CGG GAC ACC GIG TGTI GGC TEC
AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT GAA AAC CTT TTC CAG TGC TTC AAT
TGC AGC CTC TGC CTC AAT GGG ACC GIG CAC OTC TCC TGC CAG GAG AAA CAG AAC
ACC GTG TGC ACC TGC CAT GCA GGI TTC 8T CTA AGA GAA AAC GAG TGT GIC TCC
TGT AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG TTG TGC CTA CCC GAG ATT
GAG AAT or a fragnent or a variant thereof; or ATG GGC CIC TCC ACC GIG CCT
GAC CTG CTG CTG CCA CTG GIG CTC CTG GAG CTG TTG GIG GGA ATA TAC CCC TCA
-GGG GIT ATT GGA GAT AGT GIG TGT CCC CAA GGA AAA TAT. ATC CAC CCT CAA AAT
" AAT TCG ATT TGC TGT ACC AAG TGC CAC AAA GGA ACC TAC TTG TAC AAT GAC TGT
Tpegeers ey ing® frmularapprisEE: AGG GAG TGT GAG AGC GGC TCC TI' C ACC
GCT TCA GAA AAC CAC CTC AGA CAC TGC CTC AGC TGC TCC AAA TGC CGA AAG GAA
ATG GGI CAG GIG GAG ATC TCT TCT TGC ACA GIG GAC CGG GAC ACC GIG TGT G&C
‘ A a, C CTIT TPC CAG TGC TTC
Rr TG ECTEAEER TR A AT ARG AMRAGA: Tt 0re Gre A AG
AAC ACC GTG TGC ACC TGC CAT GCA GGI TTC TTT CTA AGA GAA AAC GAG TGT GIC
TCC TGT AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG TTG TGC CTA CCC CAG

G - 4 .a_fr t or a
oS patCh sl R gl R DR DA i o 8RR, o
%%@EQHGAG CTG TTG GIG GGA ATA TAC CCC TCA GGG GIT APT GGA CTG GIC CCT
: C CITA GGG GAC AGG GAG AAG AGA GAT AGT GTG TGT CCC CAA GGA AAA TAT ATC
- CAC CCT CAA AAT AAT TCG 112 ATT TGC TGI' ACC AAG TGC CAC AAA GGA ACC TAC
. TTG TAC AAT GAC TGI CCA GEC CCG GGG CAG GAT ACG GAC TGC AGG GAG TGT
' (v) asequence having a formula comprising:

ATG GGC CTC TCC ACC GTG CCT GAC CTG CTG CTG CCA CTG GTG
CTC CTG GAG CTG TTG GTG GGA ATA TAC CCC TCA GGG GTT ATT
GGA CTG GTC CCT CAC CTA GGG GAC AGG GAG AAG AGA

, or a fragment or a variant thereof; or

. ) ~ -
R2 . GAT-AGT -GTG TGT.-CCC-CAA-GGA-AAA TAT -ATC-CAC-CCT-CAA- AAT oo
AAT TCG ATT TGC TGT ACC AAG TGC CAC AAA GGA ACC TAC TTG
- TAC AAT GAC TGT CCA GGC CCG GGG CAG GAT ACG GAC TGC AGG
GAG TGT GAG AGC GGC TCC TTC ACC GCT TCA GAA AAC CAC CTC
AGA CAC TGC CTC AGC TGC TCC AAA TGC CGA AAG GAA ATG GGT
CAG GTG GAG ATC TCT TCT TGC ACA GTG GAC CGG GAC ACC GTG
TGT GGC TGC AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT GAA
AAC CTIT TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC AAT GGG
ACC GTG CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC GTG TGC
- ACC TGC CAT GCA GGT TTC TTT CTA AGA GAA AAC GAG TGT GTC .
“TCC TGT AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG TTG
" TGC CTA CCC CAG ATT GAG AAT GTT AAG GGC ACT GAG GAC TCA
- GGC ACCACA ' '

-, or a fragment or a variant thereof, wherein R2 repre’senfs, DNA encoding a

_ _;_polypeptide which can be cleaved in vivo and which preferably is selected from




GAG AGC GGC TCC TTC ACC GCT TCA GAA AAC CAC CTC AGA CAC TGC CTC AGC TGC
TCC AAA TGC CGA AAG GAA ATG GGT CAG GTG GAG ATC TCT TCT TGC ACA GTG GAC
OGG GAC ACC GIG TGT GGC TGC AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT GAA
AM) CTT TTC CAG TGC TTC AAT TGC AGC 3C TGC CTC AAT GGG ACC GTG CAC. CTC
TCC TGC CAG GAG AAA CAG AAC ACC GTG TGC ACC TGC CAT GCA GGT TTC . TTT CTA
AGA GAA AAC GAG TGT GTC TCC TGT AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG
AAG TM TGC CTA COC CAG ATT GAG AAT GTT AAG GGC ACT GAG GAC TCA GGC ACC
ACA GTG CTG TTG CCC CTG GIC ATT TTC TTT GGT CTT TGC CTT TTA TCC CTC CTC
TIC ATT. GGI TTA ATG TAT CGC.TA TCC AAG CTC TAC TCC ATT
&%aﬁﬂ%ﬂﬂ@&&%ﬁfﬁ' orp4r t&%“%@%s%\%g&ég&&@% GAA GGA ACT ACT ACT
AAG OCC CTG GCC CCA AAC CCA AGC TTC AGT COC ACT CCA GGC TTC ACC  COC ACC
CTG GGC TTC AGT CCC GTG CCC AGT TCC ACC TTC ACC TCC AGC TCC ACC TAT ACC

gg %‘%&%ﬁ%ﬂﬁ%c%“ﬂ%%& I CCC CCGC AGA GAG GIG GCA CCA CCC TAT
ATC CTT ACA GCC CTC GCC TCC GAC CCC ATC CCC AAC
CCC CTT CAG AAG TGG GAG GAG AGC GCC CAC AAG CCA CAG AGC CTA GAC ACT GAT

SRR R
rey TRED e i FAC R T08 e T

' &:GCCGCGGCGCGAGGCCACGCTGGAGCTG CTG GGA CCC GIG CTC CceC -
-~ GAC ATG GAC CTG CTG GEC TGC CTG GAG GAC ATC GAG GAG GCG CTT TGC G&C ccC

i GCC GCC CTC CCG CCC GCG CCC AGT CTT CTC AGA TGA or A fragnent or

@ MAr | L eqf .according to any one of clainms 15 to
! Zéﬁﬂ ké‘?l%&’%?%?@@&%%@%@??@ﬁ%“ *ukaryotic cell or is a prokaryotic

. cell. 24. The host cell according to claim23, characterized in that the
eukaryotic cell is a ‘ _ : :

CTG GTC CCT CAC CTA GGG GAC AGG GAG AAG AGA

GAC
GAA T
CAG
CGG

, or a fragment or a variant thereof;

(iv) a sequence having a formula comprising:

R?  CTG GTC CCT CAC CTA GGG GAC AGG GAG AAG AGA

,or afragment or a variant thereof, wherein R3represents DNA encoding a signal
; peptide; or
(v) a sequence having a formula comprising:

ATG GGC CTC TCC ACC GTG CCT GAC CTG CTG CTG CCA CTG GTG
CTC CTG GAG CTG TTG GTG GGA ATA TAC CCC TCA GGG GTT ATT
GGA CTG GTC CCT CAC CTA GGG GAC AGG GAG AAG AGA

,or a fragment or a variant thereof.




mammal i an cell, preferably a COS cell or a CHOcell. 113 25. A host cell

according to any one of clains 20 to 24, characterized in that said

variant conprises a nutation, deletion, addition and/or shortening of said

. DNA. 26. A host cell according to anyione of clains 15 to 25, characterized

in that it contains a nucleic acid conprising a sequence which hybridizes
wth a strand conplenentary to the DNA defined in any of clains 1 to 9
under conditions of |ow and/or noderate stringency. ii. A host cel

" containing the vector of any one of clainms 11 to 14. 28. A host cell

according to any one of clainms 15 to 27, wherein the DNA (or nucleic acid)
conpri ses pronoter DNA, other than the native TNF receptor pronoter DNA,

~operatively |linked to the DNA sequence _encodi ng the TNF_ inhibitor. 29. A
o8 B ok h

st dehpstealbrerondingtepny wneml Gama20 oFiZle gharagigrizedin Waktheel | is an
E. i ell containipng a DNA or a nucleic acid encoding a pol ypeptide
N A OB ¢QMPHSIEING t o TNF, wherein the pol ypepti de contains an
am no acid sequence selected froma Formula conprising: asp ser val cys

rogln.gly lys tyr ile hi ' n S [ r S Ccys
hi s F’ygrgﬁa‘ipﬁ rTrp@uAEgrc‘ii& f’éegsﬁéh %g f‘rgfﬁﬁ%ﬁ@?@ hr asp
cys a TG FTGsdTGIGT6 AEM T - G LaGGEdT &l T ar g ni s
cys | EGGACTEY ETRECCTsCAG GT4 GEGIRACTAGGEIGA! GAGH GAT AGEr ser
cys t BTGAGTSECCT CAAPGRA AAA THB AI'C CAC LQT! CALAIAT AAMYTGEg his
tyr t ppperGe $GRACCEAAGETGUNCAC MR €5 BECSTAC ITGYFACCWABN gly

~thr vals @ipairep ' @ A G AT G AV Y AGE ALY T s al a
Los

LS

881A WACSBACTITGYRGN BAYS ser
i e e
ser t FAGATE BCT FGEETOG AGA GG (GACVGGG GAC ACC GTG TG Y

TGC AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT GAA AAC CTT

TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC AAT GGG ACC GTG

CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC GTG TGC ACC TGC

CAT GCA GGT TTC TTT CTA AGA GAA AAC GAG TGT GTC TCC TGT

AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG TTG TGC CTA

CCC CAG ATT GAG AAT

_,orafragmentor a variant thereof, or

- ATG GGC CTC TCC ACC GTG CCT GAC CTG CTG CGTG CCA CTG GTG
CTC CTG GAG CTG TTG GTG GGA ATA TAC CCC TCA GGG GTT ATT

- GGA CTG GTC CCT CAC CTA GGG GAC AGG GAG AAG AGA GAT AGT
GTG TGT CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT AAT TCG
ATT TGC TGT ACC AAG TGC CAC AAA GGA ACC TAC TTG TAC AAT
GAC TGT CCA GGC CCG GGG CAG GAT ACG GAC TGC AGG GAG TGT
GAG AGC GGC TCC TTC ACC GCT TCA GAA AAC CAC CTC AGA CAC
TGC CTC AGC TGC TCC AAA TGC CGA AAG GAA ATG GGT CAG GTG
GAG ATC TCT TCT TGC ACA GTG GAC CGG GAC ACC GTG TGT GGC
TGC AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT GAA AAC CTT
TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC AAT GGG ACC GTG
CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC GTG TGC ACC TGC
CAT GCA GGT TTC TTT CTA AGA GAA AAC GAG TGT GTC TCC TGT
AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG TTG TGC CTA
CCC CAG ATT GAG AAT GTT AAG GGC ACT GAG GAC TCA GGC ACC
ACA : o . .




| eu
“his
hi s
tyr
gly
cys
t hr

leu glu leu leu val gly ile tyr pro ser gly val ile gly leu val pro
leu gly asp arg glu lys arg asp ser val cys progln gly lys tyr lie
pro gln asn asn ser ile cys cys thr lys cys his lys gly thr tyr leu
asn asp cys pro gly pro gly gin 5%p thr asp cys arg glu cys gin ser
ser phe thr ala ser. glu asn his leu arg his cys leu ser cys ser lys
arg lys glu net gly gln val gin ile ser ser cys thr val asp arg asp
val cys gly cys arg lys asn gin tyr arg his tyr trp ser glu asn |eu

phe gln cys phe asn cys ser leu cys leu asn gly thr val his leu ser cys
g|n gin asn thr.val cys thr cys his ala gly phe phe leu arg glu
39*}6’ t\ﬂﬂaé’@rl dhe §%‘?{cégn cys Iys lys ser leu gin cys thr lys leu

'CS

vaI
ile-
cys
pro
gly
gly
gly
| eu
pro
phe
.asn
. arg
nmet
al a

| eu inile glu asn v al % t hr Iuas ser % thr . thr
feilTGeGQﬁC?]@TﬁuTﬁ‘éI ACE ks BKE g(l}gd/ TGeG &LALTGeTG@u phe
-gIGTCeCTRGAG CAIG TPG GG &F@GA ATA TAC GECl YEA &GGYETIeATT e val
9lGGAYE SR TAGHY GTG AQTUCCC GAA G AlAA 'PATIATQIGAChCCThICAAr |ys
'£?A"1‘a PrCESATA AGE" T@‘IEAT%‘ A?A@ TeC Rﬁ&cgmmm%cgog%cgm :oreg
A

e r@E? %; i
a a r gin
s % E"%;ﬁé b %ﬁé
gl % p %ﬁp%% p asp
aI(‘aG AlGe T Gr GG ABC Tel' JIGT $¥BGp &07 &Gﬁr §s glu
VTG PCA $GEUTGE! WEGEUAASH Aasgb CGAS TAC .G@Gaemhﬂmém@ AG'BU gi n
GAAALC BT UTE CAGUTEICATIIO AAT $EC EC €TGMGEHETCt AATarg arg
t I BGEr ACT GPGICAIC GG TOU TC TAG GAG I ANAICARKACACCEEGRGY asp
a&R}(‘;eﬁcte P ECYCAYE dEHL G@i’l“'I‘i‘iP TP 1A HEAGAA AhEYGAG gPro ala
FHCPREC TGT AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG
TTG TGC CTA CCC CAG ATT GAG AAT

, or a fragment or a variant thereof; or

ATG GGC CTC TCC ACC GTG CCT GAC CTG- CTG CTG CCA CTG GTG
CTC CTG GAG CTG TTG GTG GGA ATA TAC CCC TCA GGG GTT ATT
GGA. GAT AGT GTG TGT CCC CAA GGA AAA TAT. ATC CAC CCT CAA

AAT AAT TCG ATT TGC TGT ACC AA.G TGC CAC AAA GGAACCTAC

AGG GAG TGT GAG AGC GGC TCC TTC ACC GCT TCA GAA AAC CAC
CTC AGA CAC TGC CTC AGC TGC TCC AAA TGC CGA AAG GAA ATG
GGT CAG GTG GAG ATC TCT TCT TGC ACA GTG GAC CGG GAC ACC
GTG TGT GGC TGC AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT
GAA AAC CTT TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC AAT
‘GGG ACC GTG CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC GTG
TGC ACC TGC CAT GCA GGT TTC TTT CTA AGA GAA AAC GAG TGT

- GTC TCC TGT AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG
TTG TGC CTA €CC CAG ATT GAG AAT GTT AAG GGC ACT GAG GAC
TCA GGC ACC ACA

Lora fr‘agment or a variant thereaf; or

- ATG GGC CTC TCC ACC GTG CCT GAC CTG CTG CTG CCA CTG GTG

CTC CTG GAG CTG TTG GTG GGA ATA TAC CCC TCA GGG GTT ATT
GGA CTG GTC CCT CAC CTA GGG GAC AGG GAG AAG AGA GAT AGT
GTG TGT CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT AAT TCG




pro ala pro ser leu leu arg or a fragnment or a nodification thereof having
the ability to bind to TNF. 115 30. A host cell according to claim?29,
-wherein the DNA or a nucleic acid conprises pronoter DNA other than the
-native TNF receptor pronoter DNA, opéﬂatlvely linked to a DNA encoding the
pol ypeptide having the ability to bind to TNF. 31. A nethod for producing a
DNA or a nucleic acid coding for a polypeptide having the ability to bind
TNF, conprising growing a host cell according to any one of clains 15 to
30 under suitable nutrient conditions to anpllfy the DNA (or nucleic acid)

~contained therein. 32, A nethod for producjn 8 | ypeptide hawé& t he
abi | | t4THo THGITGT AGE ARGTRECs GAL thAA A G

~ accor doAg MGBHCANEGE QLG GEG SAG @A’M@Gmcew@]gm&qmtmw and,

opt i ONGHAIY AGE dGEI0 TEC ITTEXACES SO PPUAD XA deAC3BAG EChAGACCACi ng to -
cl ai mPEC GRC AGC TECICCSRANITAO Ced AT GAd ATe GeghoduGTer

conpri &a% s«m: heP 2C10PGEACA @&G§ ‘ f@ﬂcfgm'i@m@%@ept | de,

sai d &S
oy T
~conbi ‘ g‘ forma
“phar et Cd Eohpb&iG (o GéﬁAAAeQéﬁo' tA G tTGG AL nbGEhe

abl | i t§AToGEA | THE, . TIarGTAAGA GAA ANCIIGAGE ¥PEEt TEE Adatai ns an
ani no AGIHAHC (RGTeAAET 2t AAGOOOTRG (GAGTEC ADE AAGETG TGC 4&TAval - cys

pro gioCa CAGFATY GAIGANB GTT AA[G@G@A@T GAGSGAC ITCAYGRTACEr |ys

- cys h'ﬁCME%‘IQ*ﬂCTd}rTT d(%!' CTiZ}quf(‘ﬁ‘ 9(*}&'119@1"9 T 'C'PPIO thr

! a.Sp d‘réyé'r u arg

- his Eﬁ gﬁi‘ﬁ §'e ser

- ser Id é% rar
hi s J}A T%négg Ts u asg
gly CTG C CCA AAC CCA A C AGT CCC ACT CA GGC TT ACC

CCC ACC CTG GGC TTC AGT CCC GTG CCC AGT TCC ACC TTC ACC
TCC AGC TCC ACC TAT ACC €CC GGT GAC TGT CCC AAC TTT GCG
GCT CCC CGC AGA GAG GTG GCA CCA CCC TAT CAG GGG GCT GAC
CCC ATC CTT GCG ACA GCC CTC GCC TCC GAC CCC ATC CCC AAC
CCC CTT CAG AAG TGG GAG GAC AGC GCC CAC AAG CCA CAG AGC
CTA GAC ACT GAT GAC CCC GCG ACG CTG TAC GCC GTG GTG GAG

GGG CTG AGC GAC CAC GAG ATC GAT CGG CTG GAG CTG CAG AAC

GGG CGC TGC CTG CGC GAG GCG CAA TAC AGC ATG CTG GCG ACC
TGG AGG CGG CGC ACG CCG CGG CGC GAG GCC ACG CTG GAG CTG
CTG GGA CGC GTG CTC CGC GAC ATG GAC CTG CTG GGC TGC CTG
GAG GAC ATC GAG GAG GCG CTT TGC GGC CCC GCC GCC CTC CCG
CCC GCG CCC AGT CTT CTC AGA TGA

| , or a fragment or a variant thereof.

23, The host cell according to any one of claims 15 t0.22,_ characterized in that itisa

" eukaryotic cell orisa prokarjotic cell.

24,  The host cell according to claim 23, characterized in that the eukaryotic cell is &

. mammalian cell, preferably a COS cell or a CHO cell.

AAC GTG CCC CCG TTG CGC TGG AAG GAA TTC GTG CGGCGC CTA =




thr val his leu ser cys gln glu lys gln asn thr val cys thr cys his ala
gly phe phe leu arg glu asn glu cys val ser cys ser asn cys lys |lys ser
leu glu cys thr lys leu cys leu proglnile gin asn or a fragnent, a
", nodification or a derivative thereoflﬁbving the ability to bind to TNF;, or
: |l eu val pro his lea gly asp arg glu lys arg asp ser val cys pro gln gly
~lys tyr ile his pro gln asn asn ser ile cys cys thr lys cys his lys gly
thr tyr leu tyr asn asp cys pro gly pro. gly gin asp thr asp cys arg. glu
, cys glu ser gly ser phe thr ala ser glu asn his leu arg his cys |eu ser
ser_lys s ar s glu net y gln val glu ile ser ser cys.ihr val
39 aétpcqm@% r@@@bpoewf c 51312(3/%2&sﬁh§¥%tﬁweérlﬁt akspid trp ser
asn |eu CyS asn S ser leu.c Ieu hr val his
Soppridia gt gRlFEidh Aol And)d ey B A NGT phe phe
: Ieu arg glu asn glu cys vaI ser cys ser asn cys |lys lys ser leu gin cys
thr lys leu cys leu pro glnile glu asn or a fragnent, a nodification or a

98! 1 VAlhYG & g %?Fé&%idﬁ%"ﬂo j@ﬁ‘e %Pb1d1ﬁ§é 198 dcﬁa%aﬁg}‘ﬁeﬂn gt it " val cys

pro grn g n asn asm Ser Cys cys t lys cys

| Brtalys aqwdéﬂeracw bot P:su%h RalofED iEh Hamlgésvw%oa Ghdarli N asp thr asp

Cys arg gin cys ser phe thr ser glu asn his leu arg his

| &E itﬁﬂeﬁﬁrycﬂbsth%QDNAYéeﬁﬂ&i 1 Gnk T Bhifod B to 8l Wnd&leonttiosk ofléw ser ser
cys thr val asp arg asp thr val cys gly cys arg lys asn gln tyr arg his

and/ok mpod@ratglstringésiicyl. eu phe gin cys phe asn cys ser leu cys leu asn gly
117 thr val his leu ser cys gln glu lys gln asn thr val cys

7. Ahostecell containing the vector of any one of claims 11 to 14.
28. A host cell according to any one of claims 15 to 27, wherein the DNA (or nucleic

acid) comprises promoter DNA, other than the native TNF receptor promoter DNA,
operatively linked to the DNA sequence _enco‘djng the TNF inhibitor.

29 Aiiost céll accordmgtoclmml5,charactenzed m .ﬁlat the host cell is an E. coli .‘
+ cell containing a DNA or a nucleic acid encoding a polypeptide having the ability to

' bind to TNF,- wherein the pol&pepﬁde -(fontains an amino acid sequence selected from a
'_ Farmula comprising: |

asp ser val cys pro gin gly lys tyr ile his pro- gln asn
asn ser ile cys cys thr Iys c¢ys his lys gly thr {yr leu
tyr asn asp. cys pro gly pro gly gln asp thr asp cys arg
glu" cys glu ser gly ser phe thr ala ser glu asn his leu
arg his cys lew ser cys ser lys cys arg lys glu met gly
gln val glu ile ser ser cys thr wval asp arg asp thr val
cys gly cys arg lys asn gln tyr arg his tyr trp ser glu
asn leu phe gln cys phe asn cys ser leu cys leu asn gly
thr val his leu ser cys gln glu lys gln asn thr val cys
thr cys his ala- gly phe phe leu arg glu asn glu cys val
ser cys ser asn c¢ys lys lys ser leu glu cys thr lys leu
cys leu pro gln ile glu asn | S




thr cys his ala gly phe phe leu arg glu asn glu cys val ser cys ser asn
cys lys lys ser leu glu cys thr lys leu cys leu pro ginile glu asn val

lys gly thr glu asp ser gly thr thr or a fragnent, a. nodification or a
derivative thereof having the ability4o bind to TNF or leu val pro his

‘leu gly asp arg glu lys arg asp ser val «cys progln gly lys tyr ile his
.pro gln asn asn ser ile cys cys thr lys cys his lys gly thr tyr leu tyr

asn asp cys pro gly pro gly gln asp thr asp cys arg glu cys glu ser gly
ser phe thr ala ser glu asn his leu arg his cys feu ser cys ser |lys cys

;arg lys glu net gly gln val glu ile ser ser cys thr val asp arg asp thr
i val gly cys arg lys asn gln tyr arg his ty ser glu asn | eu phe
- glom &é ﬁeatlpelﬁhewflh@ynagﬁlgatnhimto\landrtpél‘N 2O ser cys gln

- phe t

glu lys gln asn thr val cys thr cys his ala gly phe phe leu arg glu asn
glu cys val ser cys ser asn cys lys lys ser leu glu cys thr lys |eu cys
| eu prmet gigly i leugl serasrthval val ypso glaspt hlewyl dewspleser pooy letr val or a
fragnﬂéﬁ leuogléi chiu odewr waldeglywatileve tyrer @b hseri nglyt hevadbi flety to bi nd

to ' OIedTEtvawI Ypr®UIEST Tellr ¥WY Risp |%[Hu| elys! urr aagpeusmai |l eu
“leu ryal g yglg,e IykYT ¢ O 1R?r gjsy lhl easﬂl yﬁl eugyal pro his

| eu g|ﬂ/e asg: 33

pro g

asn ser Sl%{ grp Sr alz‘E ggshltgffy 9|é§/hr%?yr eluI fyP' an

Por @ yrgrog1§| "Yly ser

asp pr y y
ﬁ aI serseglyyl selsn Phies thay § 5 . %]9% &8 y¥i%ys arg
| ys glehis neleug| pemyl reygal seyl Uys| ecyer avgr s gihll viaet agly agdnaspal hr val

cys glglu cie aser | yseraseygl rihiryrval g dsps ang tsp sthr gival asys| egly

cys arg lys asn gln tyr arg his tyr trp ser glu asn leu
phe gln cys phe asn cys ser leu cys leu asn gly thr val
his leu ser cys gln glu lys gln asn thr val cys thr cys

- his ala gly phe phe leun arg glu asn glu cys wval ser cys
ser asn cys lys lys ser leu glu cys thr lys lean cys leu
pro gln ile glu asn val lys gly thr glu asp ser gly thr .
thr val leu leu pro leu val ile phe phe gly leu cys leu
leu ser leu leu phe ile gly Jeu met tyr arg tyr gln arg
trp lys ser lys leu tyr ser ile val cys gly lys ser thr
pro glu lys glu gly glu leu glu gly thr thr thr lys pro

pro thr leu gly phe ser pro val pro. ser ser thr phe thr
ser ser ser thr tyr thr pro gly asp cys pro asn phe ala
ala pro arg arg glu val ala pro pro tyr gin gly ala asp
pro ile leu ala thr ala leu ala ser asp pro ile pro asn
pro leu gln lys trp glu asp ser ala his lys pro gln ser

- len asp thr asp asp pro ala thr leu tyr ala wval wval. glu
‘asn. val pro pro leu arg trp lys glu phe val arg arg leu
gly len ser asp his glu ile asp arg leu glu len gln asn
gly arg c¢ys leu arg glu ala gln tyr ser met len ala thr
trp. arg arg arg thr pro arg arg glu ala thr leu glu leu
leu gly arg val leu arg asp met asp leu leu gly cys leu
glu asp ile glu glu ala leu cys gly pro ala ala leu pro
pro ala pro ser leu leu arg

-, or a fragment or a2 modification thereof having the ability to bind to TNF.




phe gl n cys phe asn cys ser leu cys leu asn gly thr val his leu ser cys
gin glu lys gin asn thr val cys thr cys his ala. gly phe phe leu arg glu
asn glu cys val ser cys ser asn cys I;s lys ser leu glu cys thr lys leu
cys leu 118 pro glnile glu asn or ragnment or a nodification thereof
- having the ability to bind to TNF; or net gly leu ser thr val pro asp leu
leu leu pro leu val leu leu gluleu leuval gly ile tyr pro ser gly val
"ile gly leu val pro: his leu gly asp arg glu lys arg asp ser val cys pro
- gln gly lys tyr ile his pro gln asn asn ser He cys cys thr lys cys his lys
ly thr_tyr lLeu tyr_asn _asp cys pro_dl 0 gly gln asp thr asp cys arg
éon cyishogf ¢elk @@cogdyl&@r claa 2@: whergin éﬁe EINJAQW nugleue@mdrfgmmse%ys | eu

i B e R bl R T 11
I h I
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phe |l eu arg glu asn glu cys val ser. cys ser asn cys lys lys ser leu glu
cys thr lys leu cys leu proglnile glu asn val lys gly thr glu asp ser

Iy t kﬁ&d Pr %JJ&&&EEIDWA& {HﬁIIcIéi? A POANE ?:gzﬁél lp%g;V;I uﬂé‘ﬁa«?ﬁ@ {/;ly to

Ind eu ser pro asp pro

| Imﬁﬂuygﬂotblha@w NBlprfiilg i a MR s a@é&di’ﬁé th by dleoffdRinis’ Vval

cys progln gly lys tyr il Is pro gln asn asn ser ile cys cys thr lys °

| D/6o BOSuAdE @hi¥ablmuityient &ndwdsn@waﬂﬁmfy YBe DIATLY nRickei8la¥id)l N asp thr
asp cys arg glu cys glu ser gly ser phe thr ala ser glu asn his leu.arg

dontains] thewiser cys ser lys cys arg lys glu net

32. A method for producing a polyp’e’ptidé having the ability to bind to TNF,
" comprising the steps of growing a host cell according to any one of claims 15 to 28 and

~ expressing the protein and, optionally, isolating the expressed polypeptide.

'33. A method accordlng to claxm 32 Wherem the polypeptlde is lsolated and the

- method further comprises the step of derlvatlzlng the harvested recombinant

_ .polypepttde, said derivatized protein possessing TNF inhibitory activity.

4 A method according to any one of claims 31 to 33, further comprising a step of
combining the protein with a pharmaceutically acceptable carrier to form a

pharmaceuﬁcai composition.

‘ 35.  Arecombinant polypeptide having the ability to bind to TNF, characterized in
t"hat the polypeptide contains an amino acid sequence selected from a formula

'. comprising:

asp ser val cys pro gln gly lys tyr ile his pro gin asn




gly gln val glu ile ser ser cys thr val asp arg asp thr val cys_ gly cys
‘arg lys asn gln tyr arg his tyr trp ser glu asn | eu phe gln cys phe asn
cys ser leu cys leu asn gly thr val his leu ser cys gln glu lys gln asn
thr val cys thr cys his ala gly phelphe leu arg glu asn glu cys val ser
cys ser asn cys lys lys ser leu glu cys thr lys leu cys leu proginile
glu asn or a fragnent or a nodification thereof having the ability to bind
to TN-F; or net gly leu ser thr val pro asp leu leu leu pro leu val 119
leu leu glu leu leu val gly He tyr pro ser gly val ile gly asp ser val cys
pro gln gly lys tyr ile his pro P asn asn ser |Ie c S cys t lys cys
hi s [|ysng| sert hilet yreys| ey yit ¥8sp c¥§s Peo &1y #¥ g l}frgltﬁrah{?“t hr asp
cys &yp ghsn cypspglayssepral glyerp&egﬂ @llna gsp dhy agsphicys |aarg his
cys | glusegysCyglserserysghys setg phe g¢hp nala gby giln vabnglhisi | euser ser
cys t@.& Vamsase & Je@SPsél cy¥al é}ysméy @és atg llys agru giret Yglyar g his
tyr se{_ gl Hlasiﬁeleé'erph%e I n Cﬁﬁ l ey asn gly

| eff ; Q&g a %g?r is ala

I

t hr ser
gly ﬁgs Ieﬁy%r garlgy a%, 5 cys Iyé L{]ys ser
v leu glaﬁnc w hphey gl e‘&YSCy§ e o fn % ¢ ﬁias‘ﬁ' val® {hr glu asp
“ser githrt hyalt hhisr lguf r 8gfnesysorg f|]€§t| tt?e"‘r”eof;hlha\F g W?e ability

to bi thrt ocyENFhior atet glyy Iphe sphet feuvatrgr glasmsneugley aveu prlbo | eu val
~leu | gorgleysl eget ewsval el y1ys e lysr peo slen gilu valysi | shr gllys | elewal pro
~his I@ysgl])éuasgr@r Gl1d! Vilbys gdig @& ser val cys pro gin gly lys tyr ile
his pro gln asn asn ser ile cys cys thr lys cys his lys gly thr tyr leu

| oF adBagmenp, & yedifieaijoy oprcddtivaiie themof havisptley abiity tglhindyte
TNF; or '

len val pro his len gly asp arg glu lys arg asp ser val
cys pro gin gly lys tyr ile his pro gin asn asn ser ile
cys cys thr lys cys his lys gly thr tyr len tyr asn asp
cys pro gly pro gly gln asp thr asp cys arg glu cys glu
ser gly ser phe thr ala ser glu asn his leu arg his cys
leu ser cys ser lys cys arg lys glu met gly gln val glu
_ile . ser ser cys thr val asp arg asp thr val cys gly cys

arg lys asn gln tyr arg his tyr trp ser glu asn leu phe
gln cys phe asn cys ser leu cys leu asn gly thr wval his

"Jeu ser cys gln glu lys gln asn thr val cys thr cys his
ala gly phe phe leu arg glu asn glu cys val ser cys ser
asi cys lys lys ser leu glu cys thr lys leu cys leu pro
gln ile glu asn

, or a fragment, a modification or a dérivat,ixre thereof having the ability to bind to
- TNF; or

- asp ser val cys pro gln gly lys tyr ile -his pro glo asn
asn ser ile cys cys thr lys cys his lys gly thr tyr lew
tyr asn asp cys- pro gly pro gly gin asp thr asp cys arg
glu cys glu ser gly ser phe thr ala ser glu asn his leu
‘arg his cys. leu ser cys ser lys cys arg lys glu met gly
gnh' val glu ile ser ser cys thr val asp arg asp thr wval
cys gly eys arg lys asn gln tyr arg his tyr trp ser glu
asn. leu phe gln cys phe asn cys ser leu cys leu asn gly




glu ser giy ser phe thr ala ser glu asn his ieu arg his cys leu ser cys
ser lys cys arg lys glu met gly gin val gluile ser ser cys thr val asp
arg asp thr val cys gly «cys arg lys asn gin tyr.arg his tyr trp ser glu
asn leu phe gln cys phe asn cys ser ey cys leu asn gly thr val his leu
ser cys gln glu lys gln asn thr val cys thr cys his ala gly phe phe |leu
arg gin asn glu cys val ser cys ser asn cys lys lys ser. leu glu cys thr
lys leu cys leu pro ginile glu asn val lys gly thr glu asp ser gly thr

thr val leu leu pro leu val ile phe phe gly leu cys Ieu | eu ser leu leu
phe ile. gly leu nmet tyr arg tyr fln arg trp Iys ser s Ieu tyr ser ile
val cyBrgival yhisedennrsernr sygi uglys gy ks |fesxlg|t valt hey$ hr t hr

| ys pthr |exs ahis pradaasglypr @leer pbéie lewr m E‘lﬂl pasn gEi’uph@St hwalpro thr
"l eu glsgrpheyssesepr amsval cyay olger Ber sbr plea tllu oerether Iger ddu tyr thr

pro gbysasnucygr@rcglﬁsnﬂ@heg@ha ad) AvaPl Ayl Ogiy O BhrU ¥Bh addp PEErPro tyr
glng xalﬁnas rproile leuala thr ala feu ala ser asp proile pro asn
120 5 Ieugnlystrp glu asp ser ala his lys pro gln ser leu asp thr

: agPadPRgent 24 dddifichi§dh b¥a &éﬁvé{t%e YRérddf havidd thabhbiiy € Birldety arg trp
i Tys glu'phe val arg arg leu gly leu ser asp his glu ilé asp arg leu glu

- reNgdm asn gly arg cys leu arg glu ala gln tyr ser nmet leu ala thr ‘trp
carg arg arg thr pro arg arg glu ala thr leu gluleu leu gly arg val leu
arg asp net asp leu leu gly cys leu glu aspile glu glu ala leu cys gly
pro aleu alvall egrdr Giis prigudl gl;BrOasa;eralrgu glau by Qirgd hsporspt €al a

mﬁdlf. tllg_-l% %&F?ﬁ e 0 | iy b gg:tch]?{c\l asiM tga,rtpﬁe provi sc() )
t hat I s..aot e or Vi o] ures: (a
SRR g S

St ncyS its t he1 bi ng >0 1 ecespt ory ar‘lm_gt hgl cytc%t oXI| f ef fect of

ser gly ser phe thr ala ser glu asn his leu -arg his eys
leu ser cys ser lys cys arg lys glu met gly gln val glu
ile ser ser cys thr val asp arg asp thr val cys gly ecys
arg lys asn gln tyr arg his tyr trp ser glu asn leu phe
gln cys phe asn cys ser leu cys leu asn gly thr val his
leu ser cys gln glu lys gln asn thr val cys thr cys his
ala gly phe phe len arg glu asn glu cys wval ser cys ser
asn cys lys lys ser lew glu cys thr lys Jleu cys leu pro
gln ile glu asn val lys gly thr glu asp ser gly thr ¢thr

, or afragment, a modification or a derivative thereof having the ability to bind to
: TNF; or ' ' |

met gly leu ser thr val pro asp leu leu leu pro leu wvai
leu len glu leu len wval gly ile tyr pro ser gly wval ile
. gly leu val pro his leu gly asp arg glu lys arg asp ser
val cys pro gln gly lys tyr ile his pro gln asn -asn ser
ile cys cys thr lys cys his lys gly thr tyr leu fyr asn
asp cys pro gly pro gly glnh asp thr asp cys arg glu cys
glu ser gly ser phe thr ala ser glu asn his leu arg his
cys leu ser cys ser lys cys arg lys glu met gly gln val
glu ile ser ser c¢ys thr val asp arg asp thr val cys gly
cys arg lys asn gln tyr arg his tyr trp ser glu asn leu
phe gln cys phe asn cys ser leu cys leu asn gly thr wval
his - leu ser cys gln glu lys gln asn thr val cys thr cys
- his ala gly phe phe leu arg glu asn glu cys val ser cys
ser asn cys lys lIys ser leu glu cys thr lys leu cys leu




TNF; (b) it is a urine-derived glycoprotein which is the major protein,
associated wth other urine-derived proteins, in a preparation prepared
according to the followi ng. procedure: raw urine preparations are '

di al yzed, the dialyzed concentrate subidected to consecutive ion exchange
purification in Carboxynethyl Sepharose, Mono S HR 5/5 FPLC and Mono Q HR

'5/5 FPLC columms to obtain partially purified active fractions and the

o SR g e e

partially purified active fractions applied to reversed phase high pressure
l'iquid chromatography to formthe preparation; (c) it has a nol ecul ar

-wei ght of 26-28 kDa; and (d) it has the followng N -term nal am no acid

sequerpxe  ghap-Ber - wh - @g Pro- Ghl - @ y-Lys- Tyr- 11 e- H s- Pro- GLn- X- Asn- Ser,

- 121 wherein the amno acid of position X is not known. 36. A pol ypeptlde

a@ri ﬁ*ﬂ?néﬂt 6t alIﬁb&icﬂﬁ@hﬂsh@rédﬁléwh%Rﬁ@tahﬂﬂ:y%rﬁihﬁ%SI‘NF gpdi fication
Selected froma mutation, deletion dition or shortening of said am no

d di f 5 36,
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aci d t85t !I%iés Yookt Bé'%ur 1hat 3BP AZED)| | yilept e #&Bor@ithgSeH any one

~of cl avals 8Bst opd7, gbharglyt ebiszediyr n Heéat hishe prpol glweprisde 45 ger
- - nodi fiidat | eps ofcyan &l ndyam cy$edpmndgssegbct ¢hirf riym aléwr niyra asnnpri si ng:

met glasp egyserp for ghial 60 gisp gy |s8p | € Pra@pl e@svalarg eglul edygl u leu

leu vallgo! Yot | &b YT <8 O 3RS By YRk ide d’ R VHis DF&Ih'z&gl epigl y asp

e S ke ‘?rgsgspf%eh ?‘a'tﬁs ﬂLsg‘g S & | ;%5 |§§Yh' asnl Bsp oys
P& F"eutﬁ'er

oro gl rbleglygeﬁl nS%sp Fh Yohe thr.

al a s&¥Sql Ar@srYRi sasy &Ry, Wi saTGy s Sy gﬁ' atlys glu
net glpheyl glvalcysgl phe| @spercyser seys ledr oal dep asp ag vavakys gly
- his leu ser cys gln glu lys gln asn thr wval cys cys

. his ala gly phe phe leu arg glu asn glu cys val ser_ cys
ser asn cys lys lys ser leu glu c¢ys thr lys leu c¢ys leu
pro gln ile glu asn val lys gly thr glu asp ser gly thr
thr '

s or a fragment or a modification thereof having the ability to bind to TNF; or

- met gly leu ser thr val pro asp leu leu_ leu pro leu val
leu leu glu leu leu val gly ile ¢tyr pro ser gly val ile
gly asp ser val c¢ys pro gln gly lys tyr ile his pro gln
asn asn ser ile cys c¢ys thr lys cys his lys gly thr tyr
len tyr asn asp cys pro gly pro gly gln asp thr asp cys
arg glu cys glu ser gly ser phe thr ala ser glu asn his
"len arg his cys. leu ser cys ser lys cys arg lys glu  met
gly gln val glu ile ser ser cys thr val asp arg asp thr
val cys gly cys arg lys asn gln tyr arg his tyr trp ~ser
glu asn leu phe gin cys phe asn cys ser leu cys leu asn
gly: thr val his leu ser cys gln glu lys gin asn thr val
cys thr cys. his ala gly phe phe leu arg glu asn glu cys
~val ser cys ser asn cys lys lys ser lew glu cys thr lys
"leu cys len pro gln ile glu asn

, or a fragment or a modification thereof having the ability to bind to TN¥; or

. met gly. leu ser thr wval pfo, asp leu . .leu leu pro leu val




cys
asn
asn
ser
ile

arg lys asn gln tyr arg his tyr trp ser glu asn leu phe gln . cys phe
cys ser leu cys leu asn gly thr val his leu ser cys gln glu lys gln
thr val cys thr cys his ala gly phe phe leu arg glu asn glu cys val
cys ser asn cys lys lys ser leul ?u cys thr lys leu cys leu pro gln
glu asn wherein said nodification is a Ctermnal amno acid addition

thereof; or leu val pro his leu gly asp arg glu lys arg asp ser val 122

Cys.
- Cys

asp

hi s

ser
hi s
gly

ocys
. cys

pro gln gly lys tyr ile his pro gln asn asn ser ile cys cys thr lys

hi s Iys gly thr tyr leu tyr asn asp cys pro gly pro gly gln asp thr
cys 3 glu cys glu_ser gly ser phe thr ala ser glu asn his_leu arg
cyleu | deuseglicylewedenysvalysgly g lgs §u npo gbsr glghyvavalyl dle i1 e ser

cyglyt hraspal saspval g cgsp piv ghh cgly glys cyiyr ailg | yesasprgl gloyr arg
t Yash I asher sl Uilasn dyeu @re tHEN mgs Re dsie Clss Sedly! ethicytykeu asn
thIe alt | Saerl €YsFele yspﬂ] nggg,u 156'5 }F' afh thsp Vahrcyssp hicygys his

ala g he cy erl4,, as y ys lys
ser eteﬁ %l'cgzyscjj gﬁé 2ﬁ%eu ggn ?’eu els f’w stgl Trﬁggl
nodi f i :g el na? amhd a%qr %I 5 q r% am no
acid a@b’tﬁ%ﬂ t W e84 rseﬁeﬁal"y&ys 0 E;R/ 1AFg t This pro
gi n asval agpsseglyi | QYS:ysil'gy Yﬁhr arsys s RV% 1388 ghis t )¥Tty PI e@ertyr ‘asn
. asp cyghpr(asgl ylepr ophey ghn @sp phee m cyps arsgr glem cyysglkeuserasgl y ser
phe tkglyal ghservall uhisn 1bas de@u cps g dlins ghs llgs sgin cwsnsethd ywadys arg
~lys glggreingl Yoy sglnlgfalawl Iyl epher FIfd Fif tdby Valu asBnarghasrykhr val
glyalcyﬁefar gc)szS ‘Igiu L%}& gv,;sg rl;yﬁ t¥ért'18useé’h9| \bys 8Sthyl eqyghe gln

Peu® tys Y 91et® pro " gl ®
ser gly thr thr

val lys gly thr gha asp

., or a fragment or a modification thereof having the ability to bind to TNF; or

met gly leu ser thr val pro asp leu leu leu pro leu wval
leu leu glu leu leu val gly ile tyr pro ser gly val ile
gly lea val pro his leu gly asp arg glu lys arg asp ser
val cys pro gln gly lys tyr ile his pro gln asn asn ser
ile cys cys thr lys cys his lys gly thr tyr leu tyr asn.

asp cys pro gly pro gly gln asp ‘thr asp cys arg glu cys
glu ser gly ser phe thr ala ser glu asn his leu arg his
cys leu ser cys ser lys cys arg lys glu met gly gln val
glu ile ser ser cys thr val asp arg asp thr val cys gly
cys arg lys asn gln tyr arg his tyr trp ser glu asn leu
phe gln cys phe asn cys ser leu cys leu asn gly thr val
his leu ser cys gln glu lys gln asn thr val cys fthr. cys
his ala gly phe phe leu arg glu asn glu c¢ys val ser cys
ser asn cys lys lys ser leu glu cys thr lys leu cys leu
pro gln ile glu asn val lys gly thr glu asp ser gly thr
thr val leu leu pro leu val ile phe phe gly "leu cys leu
len ser leu leu phe ile. gly leu met tyr arg tyr gln arg
trp lys ser lys leu tyr ser ile wval cys gly lys ser {thr
pro glu lys glu gly glu leu glu gly thr thr thr lys pro
leu ala pro asn pro ser phe ser pro thr pro gly phe thr
pro thr leu gly phe ser pro val pro ser ser thr phe thr
ser. ser ser thr tyr thr pro gly asp c¢ys pro asn phe ala
ala. pro arg arg glu val ala pro pro tyr gln gly ala asp
pro ile leu ala thr ala leu ala ser asp pro ile pro asn




thr val his leu ser cys gln glu lys gln asn thr val cys thr cys his ala

gly phe phe leu arg glu asn glu cys val -ser cys ser asn cys lys |lys ser

leu glu cys thr lys leu cys leu pro gln ile glu asn wherein said

nmodi fication is an N-termnal amino d20d addition and a C-ternminal amno
acid addition thereof; or nmet gly leu ser thr val pro asp leu leu leu pro

leu val leu - leu gluleuleuval gly ile tyr pro ser gly val ile gly leu
val pro his leu gly asp arg glu lys arg asp ser val cys pro gln gly lys
tyr. ile his pro gin asn asn ser ile cys cys thr lys cys his lys gly thr

tyr leu tyr asn_asp cys. pro gly pro gly gln asp thr asp cys arg glu cys
gl u seroglleuseglmhdyshr tep a gdur gbp aen haka | dis arkyshi procy@nl egeser cys
ser | Yeucyssmr ¢ht ysagyl uaspt mioy glan vlir bhw itye saa seml cywlt hglwal asp
arg.a&ant hfal\/agrﬁysprﬂ YiewYysar@ gthys 1gsn gl phe aF4l hiaggt Vdrgt r perser glu
asn 128y p @rglaspcymé)heglasnu@ys i E@g«' g8 | @ a3 9l gint hasyat his
| eu g{y % lUle ysa% @ vg tQEr Cy&eth'lé.lalfﬂ gI he phe
| eu qu snglucs I ercs er%ncs %ss |glucys
thr | g;g i P9 e é@ IQ} asgwer gly
t hr w re_aﬁgsa‘faé f.%t.aﬁp. | angt ARy Ml e&m g acﬁY& atfM ti on

theregla owsp edlevalglpr oght s aleu tw a§p agly giwol yalaar glasdeyer pyal  cys
pro gpmogialal yproyrser| eleéhi s lpno girm asn asn ser ile cys cys thr lys cys
his lys giy thr tyr leu tyr asn asp cys pro gly pro gly gin asp thr asp
cys arg glu cys glu ser gly ser phe thr ala ser glu asn his leu arg his
forsa fragmeat ot ysmedifidagiorctisereof hayingithe akilitgity bind todNB] with tlke ser ser

cys thr 'val asp arg N'E‘ thr val cys gly cys
proviso that it is not the TNF inhibitor protein having the following features:

(a) it inhibits the binding of TNF to its receptors and the cytotoxic effect of
TNF;

~ (b) itis a urine-derived glycoprotein which is the major protein, associated

—with other urine-derived proteins; in a-préparation--prepared-accordiﬁg--to-the -followiilg,---------------

: procedure: raw urine preparations are dialyzed, the dialyzed concentrate subjected to
¢onsecutive ion exchange pljriﬁcati_on in Carboxymethyl Séphardse, Moeno S HR 5/5
FPLC and Mono Q HR 575 FPLC columns to obtain partially purified active fractions
and the partially purified active fractions applied to reversed pha-se high pressure
liquid chromatography to form the preparation;

"(¢) it has a molecular weight of 26-28 kDa; and
| {d) it has the following N-terminal amino acid sequénce:

Asp-Ser-Val-Cys-Pro-Gln-Gly-Lys-Tyr-Tle-His-Pro-GIn-X-Asn-Ser,




arg lys asn. gin tyr arg his tyr trp ser glu asn |lea phe gln cys phe asn
cys ser leu cys Len asn gly thr val his leu ser cys gin glu lys gin asn
thr val cys thr cys his ala gly phe phe leu arg glu asn gin cys val ser
cys ser asn cys lys lys ser leu gluldys thr Iys leu cys leu pro ginile
glu asn val lys gly thr glu asp ser gly thr thr wherein said nodification
Is an NN\termnal amno acid addition and a Ctermnal amno acid addition
t hereof; or asp ser val cys pro gin gly lys tyr ile his pro gin asn asn
ser ile cys cys thr Iys cys his lys gly thr tyr ion tyr asn asp cys pro
gly pto.gly gin as hr .as ys ar |l u cys glu ser gly ser phe thr ala
¥iergin, t %ﬁ“HPQfE@£°%E?ﬂg@B..1%9§tgﬁﬁ r cys ser lys cys arg lys glu net
gly gin val, gluile. ser ser cys thr val asp arg asp thr val cys gly cys
arg lys asn gin tyr arg, his tyr trp ser glu asn |leu phe gin cys phe asn.
, s se¢r_leu | eu asn _ql . h k [ 6 ' ys gl n asn
B S oofbeBRle Fotfite bl 5 e HE chERobBbofE Bldbididh 17 DT °Ce,
S ! - - - y | =] 1 - i | e
BiquBERARRefokled b fmBEANiOE HlbtoRy Ralition $CeM Rheniiibl A BELDY
5 gﬁ Gpdktermnal amino acid addition and a C-termnal amino acid addition
cot %reof; or 124 nmet gly leu ser thr val pro asp leu leu leu pro |leu va
-~ leuleugluleuleuval gly ile tyr pro ser gly val ile gly asp ser vai
. cys progln gly lys tyr ile his pro gln .asn asn ser ile cys cys thr lys
| 8Ys hisspblypeptidetdecottding tb anytotre éfsolaiap 365y 36, chgractpriaed ghthgt thesp t hr
- asp cys arg glu cys glu ser gly ser phe thr ala ser gin asn his |eu arg
. polypeptidectonsprisesys nsalificgsion weherein,| atong or aplurality of glycosylation

* ses, the polypeptide has an amino acid that does not occur naturally.

38. A polypeptide according to any one of claims 35 to 37, characterized in that the
polypeptide has a modification of an amino acid sequence selected from a formula

comprising:

metg].y ...... leuserthr Val.... proaspleu Ieu ..leu.....pro....leu Va}.
leu leu glu leu leu val gly ile tyr pro ser gly val ile
gly leu wval pro his leu gly asp arg glu lys arg asp ser
-val cys pro gln gly lys tyr ile his pro gln asn asn ser
ile cys cys thr lys cys his lys gly thr tyr leu tyr asn
asp c¢ys pro gly pro gly gln asp thr asp cys arg glu cys
glu ser gly ser phe thr ala ser glu asn his leu arg. his
cys leu ser cys ser lys cys arg lys glu met gly gln val
glu ile ser ser cys thr val asp arg asp thr val cys gly
cys arg lys asn gln tyr arg his tyr trp ser glu asn leu
phe gln cys phe asn cys ser leu cys leu asn gly thr wval
his leu ser cys gln glu lys gln asn thr val cys thr cys
-his ala gly phe phe leu arg glu asn glu cys val ser cys
ser asn cys lys lys ser leu glu cys thr lys leu cys Ileu
pro. gln ile glu asn ' :

, wherein said modification is a C-terminal amino acid addition thereof; or

~len val pro his leu gly asp arg glu Iys arg asp ser val




gly gln val glu ile ser ser cys thr val asp arg asp thr val cys gly cys
arglys asn gln tyr arg his tyr trp ser glu asn |l eu phe. gln cys phe asn
cys ser leu cys leu asn gly thr val his leu ser cys gln glu lys gln asn
“thr val cys thr cys his ala gly phelghe leu arg glu asn glu cys val ser
cys ser asn cys lys lys ser leu glu cys thr lys leu cys leu proginile
glu asn wherein said nodification is a Gtermnal amno acid addition
thereof; or nmet gly leu ser thr val pro asp leu leu leu pro leu val leu
leu glu leu leu vat gly ile tyr pro ser gly val ile gly asp ser val cys
pro gln gly lys tyr ile_his pro q asn asn ser ile cys cys thr, lys cys
his |g&sglpra heleyrely elys yrityasnilasp hgs pro gly @ gesngiseraspethr asp
cys ayg otys cybrgllysseeygl yhiserlyshe glir tlira dpr dleu abyr hiasn | egparg his
cys. leg spro Cydy seprd ygheylar gadpys thru asp cgby adgn ghi glys i gbrser ser
Cys “%EzrVaélyaSBeﬁr li’éptl&f" al?ia| sé‘rys gﬂlﬁy Qéﬁ QﬁQ e agfg 9lHist Yeys#irg his

tyr ty, Seéer glcysas&rl e n I E}hc 1I egl,_gsn gly
ol o gl b T A B W e e
| eu glaﬁgci}éfsthf"spysgl rotlj’r'n e glsﬁ a “vaf"sﬁlyée Iy F'rr glu asp

ser gBnt HEYst hPhghersa nc:s§“a| @eﬁn c&Ffonlevs ase (@Fyni B~ #alnobigi d
addi t lon tderrecys Fln -glu lys.-gln asn -thriowal 3ocysA Pt ypsept i B accor di ng

to angloneglyf  phei nphéSlaw 38g cflar acisarigled icypsthadl ther pybypseti de

cont ala,aﬁ adysanmp ag;gd sa@quesce slui t apke Y @yPr deai odyd n lpnokpryotic
cells a]é cell's. 40. A polypeptide according to claim 35,
n that

char agt eri zed t he pol ypeptide is

. wherein said modification is an N-terminal amino acid addition and a C-terminal
‘amino acid addition thereof; or

asp ser val c¢ys pro gin gly lys tyr ile his pro gin asn
~asn ser ile cys cys thr lys cys his lys gly thr tyr leu
tyr asn asp cys. pro gly pro gly gln asp thr asp cys arg
glu cys glu ser gly ser phe thr ala ser glu asn his leu
arg his cys leu ser cys ser lys cys arg lys glu met gly
gln val glu ile ser ser cys thr val asp arg asp thr val
cys_gly cys arg lys asn gin tyr arg his tyr trp ser glu

- asn leu phe gln cys phe asn cys ser lew cys len asn gly
thr val his lea ser c¢ys gln glu lys gln asn thr val cys
thr cys his ala gly phe phe leu arg gl asn glu cys val
ser cys ser asn cys lys lys ser leu glu cys thr lys leu
cys lew pro gln ile glu asn ' ‘

, ‘wherein said modification is an N-terminal amino acid addition and a C-terminal
- amine acid addition thereof; or

met gly leu ser thr val pro asp leu leu leu pro len val
leu- leu glu lew leu val gly ile tyr pro ser gly val ile
gly leu val pro his leu gly asp arg glu lys arg asp ser
val cys pro gln gly lys tyr ile his pro gln asn asn ser
ile cys cys thr lys cys his lys gly thr tyr len tyr asn
asp cys. pro gly pro gly gln asp thr asp cys arg glu cys
glu ser gly ser phe thr ala ser glu asn his leu arg his
cys leu ser cys ser lys cys arg lys glu met gly gln val
glu ile ser ser cys thr val asp arg asp thr val cys gly.
cys arg lys asn gln tyr arg his tyr trp ser glu asn leu




encoded by a DNA selected froma fornula conprising: GAT AGI GIG TGT CCC
CAA GGA AAA TAT ATC CAC CCT CAA AAT AAT. TCG ATT TGC TGI ACC AAG TGC CAC
" AAA GGA ACC TAC TTG TAC AAT GAC TGT . CCA GEC CCG GG CAG GAT ACG GAC TGC
AGG GAG TGT GAG AGC GGC TCC TTC ACC?ECT TCA GAA AAC CAC CTC AGA CAC TGC
. CTC AGC TGC TCC AAA TGC CGA AAG GAA ATG GGT  CAG GIG GAG ATC TCT TCT TGC
i ACA GIG GAC CGG GAC ACC GIG TGTI GEC TGC AGG AAG AAC CAG TAC CGG CAT TAT
TGG AGT GAA AAC CIT TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC AAT GGG ACC
GIG CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC GIG TGC ACC TGC CAT GCA aGr
TTC :IF@F?CT AGA GA@lAAC GAG TGI GIC , TCC TGTIAGT AAC"I'%&;T G AAA, AGC CTG
GAG T3 Afg“A/f@STT eT@"Cﬂ&g?%Ad@TC@G RRT 850, 8Y agHiint Y81 a vari ant
t her d¥i6; &u amer ATl lrpa RER TIRT AYel CAFSCORIGASYAAT  AAT
TCG Aiis Tatr T@ly ACphpAGHRGOeOAC axgA HuA Act e TG WAt ARr Ge¥s TGT CCA
GGC G@B GaenCASsGAlysACHySAGEGC 146G gIRAGCFST G BEC daT TGE Tl ACC GCT
TCA Givd Chfe CT%Iu ABnCAGIT CIySTCeRCOtREC JIGC aéph Fele Gl Aflr GAA ATG
GGr tﬁéG G GAG ATC TCT TCT TGC ACA GIG GAC CGG GAC ACC GTG TGI GGC TCGC
AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT GAA AAC CTT TTC CAG TGC TTC AAT -
T AGC CTC T CTC AAT ACC .GTG. CAC . .+ G GAG AAA CAG AAC
, ROEoHeR SR i B e R BTG TeT GTC | ToC
TGI AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG TTG TGC CTA CCC CAG ATT
GAG Asr Gral aqmocdnsacteeasizacaspA axacehec IxeA ap asP 56t afAknt or a
- vari anys t peeegn 4gly Alpsl yigapt iibe abisor gprag glo chsn mase, sdrer dien t he
~ pol ypget i @fs | thencged chy ahisDNAysel gigt edhi r dyra Iewr My casypr aspng:
- cys pro gly pro gly gln asp thr asp cys arg glu cys glu
ser gly ser phe thr ala ser glu asn his leu arg bhis cys
leu ser cys ser lys cys arg lys glu met gly gln val gl
ile ser ser cys thr val asp arg asp thr val cys gly cys
arg lys asn. gln tyr arg his tyr trp ser glu asn leu phe
gln cys phe asn e¢ys ser leu cys leu asn gly thr wval his
len ser cys gln glu lys gln ‘asn thr val c¢ys thr cys his
ala gly phe phe leu arg glu asn glu cys val ser cys ser
asn cys lys lys ser leu glu c¢ys thr lys leu cys leu pro
gin ile glu asn val lys gly thr glu asp ser gly thr thr

~ wherein said modification is an N-terminal amino acid addition and a C-terminal ~~
amino acid addition thereof; or

- asp ser val cys pro gln gly lys tyr ile his pro gln asn
asn ser ile cys cys thr lys c¢ys his Iys gly thr tyr leu
tyr asn asp cys pro gly pro gly gln asp thr asp cys arg
glu cys glu ser gly ser phe thr ala ser glu asn his' leu
arg his cys leu ser cys ser lys cys arg lys glu met gly
gln val glu ile ser ser cys thr val asp arg asp thr val
¢ys gly cys arg lys asn gln tyr arg his tyr trp ser glu
asn: len phe gln cys phe asn cys ser leu cys leu asn gly
thr val his leu ser cys gln glu lys gln asn thr val cys
thr cys his ala gly phe phe leu arg glu asn glu cys val
ser cys ser asn cys lys lys ser leu glu cys thr lys leu
cys leu pro gln ile glu asn wval lys gly thr glu asp ser
gly thr thr '

., wherein said modification is an N-terminal amino acid addition and a C-terminal amino
- acid addition thereof; or ‘ c




a) R2 GAT AGT GTG TGT CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT AAT TCG ATT
TGC TGT ACC AAG TGC CAC AAA GGA ACC TAO TTG TAC AAT GAC TGT CCA GGC CCG
- GGG CAG GAT ACG GAC TGC AGG GAG TGT GAG AGD GGC TCC TTC ACC GCT TCA GAA
AAC CAC CTC AGA CAC TGC CTC AGC TGCl#C AAA TGC CGA AAG GAA ATG GGT. CAG
GTG GAG ATC TCT TCT TGC ACA GTG GAC CGG GAC ACC GTG TGT GGC TGC AGG AAG
AAC CAG TAC CGG CAT TAT TGG AGT GAA AAC CTT TTC CAG TGC TTC- AAT TGC AGC
CTC TGC CTC AAT GGG ACC GTG CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC GTG
TGC ACC TGC CAT GCA GGT TTC TTT CTA AGA GAA AAC GAG TGT GTC TCC TGT AGT
AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG TTG TGC CTA CCC CAG ATT GAG AAT or

a.fra nt .or varl ant there f, wherein represents DNA encodi pg a
pol yp%b cﬁ SR bt F@ledPTh ASPo gﬁ‘d iﬂlchl%‘r efPanlef i ¥akel ect ed

from ‘;‘F) &useﬁhbnclé“wh th éﬁtll rgly dle pabm y pracosrss l%i gvall - dlequence;
(ii) slseqmpnceethawalg ays orprol agbomgly silys: ARG GBE Chis TG ACEUGTG CCT
GAC ca@lcmm@ma&ﬁrecyga@relﬁxe &%C H& GFe Galy ATthr TAGHOCC TCA
GGG Glelu sqﬁ-@en bngg@ f%{ﬂTM&IpOI%H{-I sAgi:g c§=@7 CTG
GIC Og % aiéa%a%nt o

th |
CTi“Ca% C%SS g@%AG%AgASSr a Sra ﬁ%ntalyg Vs er t ﬁ'ner n?lﬂerel n R3
repr e8 V%Inc&hlnglﬁ S|S§F|al ser, ‘T}dethrorv ) %s%e&t‘j%nc"eqpna

f or muF& c%n&’iyngcymcﬂgac TG 4D A S Carg GABSCTECTAIETGREA CTG GG

CTC (813 GaencTieuT TEheT@IBGA P A TIC 85T P& Ga3 GIPuATRys leu asn
gly thr val his leu ser cys gln glu lys gln asn thr wval
cys thr cys his ala gly phe phe leu arg glu asn glu cys
val ser cys ser asn cys lys lys ser leu glu cys thr lys
leu cys leu pro gin ile glu asn '

, Wherein said modification is a C-terminal amino acid addition thereof; or

met gly leu ser thr val pro asp leu leu leu pro len val
leu leu glu leu len val gly ile tyr pro ser gly val ile
gly asp ser val c¢ys pro glnh gly lys tyr ile his pro gln
asn asn ser ile cys cys thr lyss cys- his lys gly thr tyr
—Jew- tyr--asn--asp- ~CyS-—Ppro-- gly-- IO ------gly- """-gln"'" -asp-—thr— asp—cys
arg glu cys glu ser gly ser phe thr ala ser glu asn his
. Jeu arg his cys. len ser cys ser lys cys arg lys glu met
gly gln val glu ile ser ser c¢ys thr val asp arg asp thr
~val cys gly c¢ys arg lys asn gln tyr arg his tyr ftrp ser
glu asn leu phe gln cys phe asn cys ser leu cys leu asn
gly thr val his leu ser cys gln glu lys gln asn thr val
cys thr cys his ala gly phe phe leu arg glu asn glu cys.
val ser cys ser asn cys lys lys ser leu ‘glu c¢ys thr lys
len cys leu pro gln ile glu asn val lys gly thr glu asp
- ser gly thr thr ' ' '

wherein said modification is a C-terminal amino acid addition thereof.




GGA CTG GIC CCT CAC CTA GGG GAC AGG GAG AAG AGA or a fragnent or a variant
thereof; or R2 GAT AGT GIG TGI CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT AAT
TCG ATT TGC TGT ACC AAG TGC CAC AAA GGA ACC TAC TTG TAC AAT GAC TGT CCA
GGC CCG GGG CAG GAT ACG GAC TGC AGG l&AG TGT GAG AGC GGC. TCC TTC ACC GCT
TCA GAA AAC CAC CTC AGA CAC TGC CTC AGC TGC TCC AAA TGC CGA AAG GAA ATG
GGT CAG GIG GAG ATC TCT TCT TGC ACA GIG GAC CGG GAC ACC GIG TGT GGC TGC
AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT GAA AAC CTT TTC CAG TGC TTC AAT
TGC AGC CTC TGC CTC AAT G3G ACC GIG CAC CTC TCC TGC CAG GAG AAA CAG AAC
~ ACC GTG TGC ACC TGC CAT GCA GGTI TTC TTT CTA AGA GAA AAC GAG TGT GIC TCC

TGl A CAG
AT Ga RAPCR AR AR Ao R ek R ol i B RE, R iz P AL B
gﬁljﬁﬁbtme(foﬁ%ms"ﬂ? hédiRo2id 8 &Llf'e‘iﬁ@ tshifWe $HC 0£H13sRAN lﬁ%ﬂbkﬁﬁﬂ)ﬂ@ cills 6B

| eaved in vivo and which preferably is selected from (i)
iodHlEh entirely or partly encodes a signal sequence; (| |) a
sequence having a forrmula conprising: ATG GGC CTC TCC ACC GIG CCT GAC CTG

CTG. CTG CCA CTG GIG CTC CTG GAG CTG TTG GIG GGA ATA TAC CCC TCA GG GIT

ATT 'GGA (iii) a sequence having a fornula conprising: CIG GIC CCT CAC CTA

GEe. GAG ps¥p&peed 8AcehPing @6 chiifn 38)rehiiraeterizadiin @it theqidpheptideis a
sequence having a fornula conprising: R3 CTG GIC CCTGAC CTA GGG GAC AGG GAG

. Adlecdied ly adDNAagptectieddirorm a forireudn dobeprdsiing: wher ei n R3 represents DNA

encoding a signal peptide; or 129

GAT AGT GTG TGT CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT
AAT. TCG ATT TGC TGT ACC AAG TGC CAC AAA GGA ACC TAC TTG
TAC AAT GAC TGT CCA GGC CCG GGG CAG GAT ACG GAC TGC AGG
- GAG TGT GAG AGC GGC TCC TTC ACC GCT TCA GAA AAC CAC CTC
- AGA CAC TGC CTC AGC TGC TCC AAA TGC CGA AAG GAA ATG GGT
CAG GTG GAG ATC TCT TCT TGC ACA GTG GAC CGG GAC ACC GTG
- TGT GGC TGC AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT GAA
. AAC CTT TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC AAT GGG
- ACC GTG CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC GTG TGC
ACC TGC CAT GCA GGT TTC TIT CTA AGA GAA AAC GAGTGT GTC -
TCC TGT AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG T’I‘G :
TGO CTA CCC CAG: ATT GAG AAT

© o, or afragment or a variant thereof; or

GAT AGT GTG TGT CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT
AAT TCG ATT TGC TGT ACC AAG TGC CAC AAA GGA ACC TAC TTG
TAC AAT GAC TGT CCA GGC CCG GGG CAG GAT ACG GAC TGC AGG
GAG TGT GAG AGC GGC TCC TTC ACC GCT TCA GAA AAC CAC CTC
AGA CAC TGC CTC AGC TGC TCC AAA TGC CGA AAG GAA ATG GGT
- CAG GTG GAG ATC TCT TCT TGC ACA GTG GAC CGG GAC ACC GTG
. TGT GGC TGC AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT GAA
AAC CTT TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC AAT GGG
'ACC GTG CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC GTG TGC
ACC TGC CAT GCA GGT TTC TTT CTA AGA GAA AAC GAG TGT GTC
TCC TGT AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG- TTG
TGC CTA CCC CAG ATT GAG AAT GTT AAG GGC ACT GAG GAC TCA
GGC ACCACA




(v) a sequence having a fornmula conprising: ATG GEC CTC TCC ACC GIG CCT GAC
CTG CTG CTG CCA CTG GIG CTC CTG GAG CTG TTG GIG GGA. ATA TAC CCC TCA GGG

GIT ATT GGA CTG GIC CCT CAC CTA GGG GAC AGG GAG AAG AGA or a fragnent or a

variant thereof. 42. A polypeptide ad2®rding to any one of clains 40 or 41,
characterized in that the |Ilypeptide is encoded by a DNA selected froma
formula conprising: ATG GBC CTC TC. C ACC GIG CCT GAC CTG CTG CTG CCA CTG
GIG CTC CTG GAG CTG TTG GTG GGA ATA TAC CCC TCA GGG GIT ATT GGA CTG GIC
CCT CAC CTA GGG GAC AGG GAG AAG AGA GAT AGT GIG TGT CCC CAA GGA AAA TAT
ATC CAC CCT CAA AAT AAT TCG ATT TGC TGI ACC AAG TGC CAC AAA GGA ACC TAC
TTGTACAAT GAC TGT CCA GGC CCG GGG CAG GAT ACG GAC TGC AGG GAG TGT GAG
TCC TTC ACC CGCT. TCA GAA AAC CAC CTC AGA CAC TGC OIC AGC TGC TCC
ar sEepntiorn GAnantdhersefCAG GTG GAG ATC TCT TCT TGC ACA GTG GAC CGG
GAC ACC GIG TGT GGC TGC AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT GAA AAC
_CTT TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC AAT GGG ACC GIG CAC CTC TCC
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GGAATATACCCCTCAGGGGTTATT GGA CTG GIC CCT CAC CTA GGG GAC AGG

e
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CARAGTEGT GAG AGC GGC TCC TTC ACC GCT TCA GAA AAC CAC CTC
AGA CAC TGC CTC AGC TGC TCC AAA TGC CGA AAG GAA ATG GGT
CAG GTG GAG ATC TCT TCT TGC ACA GTG GAC CGG GAC ACC GTG
TGT GGC TGC AGG AAG AAC CAG.TAC CGG CAT TAT TGG AGT GAA
AAC CTT TTC CAG TGC TTC- AAT TGC AGC CTC TGC CTC AAT GGG
ACC GTG CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC GTG TGC
ACC TGC CAT GCA GGT TTC TTT CTA AGA GAA AAC GAG TGT GTC
TCC TGT AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG TTG
TGC CTA CCC CAG ATT GAG AAT '

, oF a._fragmen.t or a variant thereof, wherein R? represents DNA encoding a

- :polypepfide which can be cleaved in vivo and which preferably is selected from
- (i) a sequence which enﬁrely or par.ﬁly encodes a signal se,queﬁce_a;
(i) a seqt.lence.having a formula comprising:
ATG GGC CTC TCC ACC GTG CCT GAC CTG CTG CTG CCA CTG GTG

CTC CTG GAG CTG TTG GTG GGA ATA TAC CCC TCA GGG GTT ATT
GGA

; Gid) a sequence having a formula comprising:




130 GAG ATC TCT TCT TGC ACA GIG GAC CGG GAC ACC GIG TGI GGC  TGC AGG AAG
AAC CAG TAC CGG CAT TAT TGG AGI GAA AAC CTT TTC CAG TGC TTC AAT TGC AGC
CTC TGC CTC. AAT GEG ACC GIG CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC GIG

- TGC ACC TGC CAT GCA GGT TTC TTT CTAIAGA GAA AAC GAG TGT GTC TCC TGT AGT

AAC TGT AAG AAA ACGC CTG GAG TGC ACG AAG TTG TGC CTA CCC CAG ATT GAG AAT
GIT AAG GEC ACT GAG GAC TCA GGC ACC ACA or a fragnent or a variant

‘thereof; or ATG GGC CTG TCC ACC GIG CCT GAC CTG CTG CTG CCA CTG GIG CTC
CTG GAG CTIG TTG GIG GGA ATA TAO CCC TCA GGG GIT ATT GGA GAT AGT GIG TGr
CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT AAT TCG ATT TGC TGT ACC AAG TGC
CAC AAA GGA ACC TAC TTG TAC AAT GAC TGT CCA GGC CCG GGG CAG GAT ACG GAC

TGC AGG T TC T AAC CAC CTC AGA CAC
TGC ﬁ%@&@?@gﬂﬁA%M@ £AG GTG GAG ATC TCT TCT
TGC ACA GTG GAC CGG GAC ACC GIG TGT GGC TGC AGG AAG AAC CAG TAC CGG CAT
TAT TGG AGT GAA AAC CTT TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC AAT GGG
ACC, GIG CAC, CTC ch%: \G GAG AAA CAG AAC ACC GTG TGC ACC TGC CAT GCA
&2 & R REREARNARESGAG TGT  GTC TCC TGT AGT AAC TGT AAG AAA AGC

CTG GAG TGC ACG AAG TTG TGC CTA CCC CAG ATT GAG AAT or a fragnent or a
vari ant thereof; or ATG GGEC CTC TCC ACC GIG CCT GAC CTG CIG CTG CCA CTIG GIG

| : ' .TAG: CCC TCA GGG GTT ATT GGA GAT ATG GTG
Gl o e e Qe fnp o ial: O T CART TCG ATT TGC TGT ACG ARG

TGC CAC AAA GGA ACC TAC TTG TAC AAT GAC TGI CCA GEC CCG GGG CAG GAT ACG
- GAC TGC AGO GAG TGT GAG AGC GCGC TCC TTC ACC CGCT TCA GAA AAC CAC
- R CTG GTC CCT CAC CTA GGG GAC AGG GAG AAG AGA

, or a fragment or a variant thereof, wherein R3 represents DNA encoding a signal

peptide; or

(v) a sequence having a formula comprising:-

CTC CTG GAG CTG TTG GTG GGA ATA TAC CCC TCA GGG GTT ATT
GGA CTG GTC CCT CAC CTA GGG GAC AGG GAG AAG AGA

-, or a fragment or a variant thereof; or

R? GAT AGT GTG TGT CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT
AAT TCG ATT TGC TGT ACC AAG TGC CAC AAA GGA ACC TAC TTG
TAC AAT GAC TGT CCA GGC CCG GGG CAG GAT ACG GAC TGC AGG

- GAG TGT GAG AGC GGC TCC TTC ACC GCT TCA GAA AAC CAC CTC
- AGA CAC TGC CTC AGC TGC TCC AAA TGC CGA AAG GAA ATG GGT-
~ CAG GTG GAG ATC TCT TCT TGC ACA GTG GAC CGG GAC ACC GTG
~TGT GGC TGC AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT GAA
- AAC CTT TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC AAT GGG
"~ ACC GTG CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC GTG TGC
' ACC TGC CAT GCA GGT TTC TTT CTA AGA GAA AAC GAG TGT GTC
.~ TCC TGT AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG TTG




CTC AGA CAC TGC CTC AGC TGC TCC AAA TGC CGA AAG GAA ATG GGT CAG GTG GAG
ATC TCT TCT TGC ACA GTG GAC CGG GAC ACC GTG TGT GGC TGC AGG AAG AAC CAG
TAC CGG CAT TAT TGG AGT GAA AAC CTT TTC CAG TGC TTC AAT TGC AGC CIC TGC
CTC AAT GGG ACC GTG CAC CTC TCC TGCIZRG GAG AAA CAG AAC ACC GTG TGC ACC
TGC CAT GCA GGT TTC TTT CTA AGA GAA AAC GAG TGT GIC TCC TGT AGT AAC TGT
AAG AAA AGC CTG GAG TGC ACG AAG TTG TGC CTA CCC CAG ATT GAG AAT GIT AAG
GC ACT GAG GAC ------- ------ 131 TCA GGC ACC ACA or a fragment or a
variant thereof: or ATG GGC CTC TCC ACC GTG CCT GAC CTG CTG CTG CCA CTG GTG
CTC CT. ATA TACCCCTCAGGGGTT ATT GGA CTG GIC CCT
crc R RIS EE S A o T DS I ST G &
CCRGAAGBAGBAT TCG ATT TGC TGT ACC AAG TGC CAC AAA GGA ACC TAC TTG
TACAAT GAC TGT CCA GGC COG GGG CAG GAT -ACG GAC TGC AGG GAG TGT GAG AGC
GGC TCC TTC ACC GCT TCA GAA AAC CAC CTC AGA CAC TGC CTC AGC TGC TCC AAA
TaC AAG GAA ATG GGT.CAG G;& @@?TC TCT TGT. TGC ACA GTG GAC OGG GAC
AGE grequtera vagantdhereof, PRPTEEEN Nﬁwnqt@bﬂ&@r GAA AAC CTT
TTC CAG.TGC.TT. CTC T C AAT CCTC TCC TGC
iﬁx"f&ﬁ@%@%&ﬂ%w@& Ydich prgfe c%? FPIETA AGA GAA
AAC GAG TGT GTC TCC TGT AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG TTG
TGC CTA COCC CAG ATT .GAG AAT GTT AAG GGC ACT GAG GAC TCA GGC. ACC ACA GTG

G prtoRre AR Rl el MRS SRR ere Ta Toc aTT Gt TaT

GGG AAA TCG ACA CCT. GAA AAA GAG GGG GAG CTT GAA GGA ACT ACT ACT AAG CCC

(ii) a sequence having a formula comprising:

- ATG GGC CTC TCC ACC GTG CCT GAC CTG CTG CTG CCA CTG GTG
- CTC CTG GAG CTG TTG GTG GGA ATA TAC CCC TCA GGG GTT ATT
GGA

-3 (iil) a sequence having a formula comprising:

.CTG GTC CCT CAC CTA GGG,GAC AGG GAG AAG AGA
,ora ﬁ'agment or a variant thereof;
I(_ii’) a sequélicg having a formula comprising:
| R3 CTG GTC GCT'CAC CTA GGG GAC AGG GAG AAG AGA

, or a fragment or a variant thereof, wherein R? represents DNA encoding a signal _

peptide; or




TC AGT CCC ACT CCA GGC TTC ACC CCC ACC CTG GGC
ACC TTC ACC TCC AGC TCC ACC-TAT ACC CCC GGT
cec%?éGAGGTGGCACCACCCTATCAGGGG
crct TCC

CAG

CTG GCC CCA AAC CCA ACC' T

TTC AGT CCC GIG CCC AGTI TCC A

GAC TGT CCC AAC TTT GCG GCT CCC

GCT GAC CCC ATC CIT GCG ACA GCC GAC CCC ATC CCC AAC Ccc CTT

CAG AAG TGG GAG GAC AGC GCC CAC AAG CCA AGC CTA GAC ACT GAT GAC CcC

GCG ACG CTG TAC GCC GIG GIG GAG AAC GIG CCC CCG TTG CGC TGG AAG GAA TTC

GIG CGG CCC CTA GGG CTG AGC GAC CAC GAG ATC GAT CGG CTG GAG CTG CAG AAC

. GGG CGC TGC CTG CGC GAG GCG CAA TAC AGC ATG CTG GCG ACC  TGG AGG CGG ccC
CCG CGCG .GAG ACGCTGGAGCTG CTG GGA CGC GIG CTC CGC GAC ATG
Hrgeense BEe fermulaseEsiAfC GAG GAG GCG CTT TGC GGC OCC GOC GCC

: CTC CCG CCC GCQ CCC AGT CTT CTC AGA TGA or a fragment or a vari ant

" thereo 1 43. ol ypept i de caQr a | ai 4

charac‘; g@(ﬁTGAEE H’é&g %To‘gf\@ o@%ﬁgi“ggéﬁgﬂfc ;E%I’ISIHQ a

mut at |%‘HC 681G 1GaG, CIGu ’JH‘G A A4 T&E fgCer TEA

pol ypepGAETRVERG €T SACI ETA GRGMRAD ARG, GAIhAXGeAGAed in that the

pol ypeptide is encoded by a nucleic acid conpriksing a sequence which

hybridi zes with a strand conplenentary to the DNA defined in any of clains

1 to 9 under conditions of |ow and/or noderate stringency. 45. Conposition
e@ﬁﬁrﬁ§gﬁ§fﬂl§‘1¥cﬁy§€9¥¢@é‘3@ﬁ ned in any one of clains 35 to 44 (a) for
- assaying substances for their interaction wth said polypeptide and/or with

TNF-a and/or TNF-pand/or for their inpact on the biological activity of

| f@?F' o & Blypephis epfifing thauty o8f pf Slarpial or, 1 Piasrcred tn fifanthe 28

TNF
BT E R E, 7 receptor and o
- a pol ypeptideaccording to any one of clalns 35 to 44 for preparing a

ATG GGC CTC TCC ACC GTG CCT GAC CTG CTG CTG CCA CTG GTG
CTC CTG GAG CTG TTG GTG GGA ATA TAC CCC TCA GGG GTT ATT
GGA CTG GTC CCT CAC CTA GGG GAC AGG GAG AAG AGA GAT AGT
.GTG TGT CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT AAT TCG
ATT TGC TGT ACC AAG TGC CAC AAA GGA ACC TAC TTG TAC AAT
GAC TGT CCA GGC CCG GGG CAG GAT ACG GAC TGC AGG GAG TGT
- GAG AGC GGC TCC TTC ACC GCT TCA GAA AAC CAC CTC AGA CAC

GAG ATC TCT TCT TGC ACA GTG GAC CGG GAC ACC GTG TGT GGC
TGC AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT GAA AAC CTT
- TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC AAT GGG ACC GTG
CAC CTC TCC TGC CAG GAG AAA: CAG AAC ACC GTG TGC ACC TGC
. CAT GCA GGT TTC TTT CTA AGA GAA AAC GAG TGT GTC TCC TGT.
AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG TTG TGC CTA
CCC CAG ATT GAG AAT

, or a fragment or a variant thereof; or - ' _l

ATG GGC CTC TCC ACC GTG CCT GAC CTG CTG CTG CCA CTG GTG
CTC CTG GAG CTG TTG GTG GGA ATA TAC CCC TCA GGG GTT ATT
GGA CTG GTC CCT CAC CTA GGG GAC AGG GAG AAG AGA GAT AGT
GTG TGT CCC CAA GGA AAA TAT ATC CAC CCT CAA AAT AAT TCG
ATT TGC TGT ACC AAG TGC CAC AAA GGA ACC TAC TTG TAC AAT
‘GAC TGT CCA GGC CCG GGG CAG GAT ACG GAC TGC AGG GAG TGT
GAG AGC GGC TCC TTC ACC GCT TCA GAA AAC CAC CTC AGA CAC
TGC CTC AGC TGC TCC AAA TGC CGA AAG GAA ATG GGT CAG GTG




medi cament for prophylatic or therapeutic treatnment of the human body in
case of indications involving.a detrinental effect of TNF-a and/or TNF-D.
48. Use according to claim47 for preparing a nedi canent .for treating

aut oi mune di seases; inflanmmation, pgBeéferably joint inflammtion;

i nfecti ous diseases or parasitic diseases. 133 49. Use according to claim
47 for preparing a nedicanent for treating a disease selected from
arthritis, preferably rheumatoid arthritis; ARDS; anorexialcachexia; GVHR
or shock. 50. An isolated DNA nol ecul e coding for a polypeptide having the
ability to bind tunor necrosis factor (TNF), wherein said pol ypeptide
consi. SFAGATGIECT TOH G ACA GTE Gx&Grﬂ(EGdMJ(hAﬁC GTGOPGRIGGONyY| at ed
am no BGUIASHRURAGE A AG ICAG TAT GUYS OAT TIAT 0i'GG AGT YGAAl RAIT ©PTO gl n

asn aspreeCAd erQEsTICs AAT T&:@ @@CWJTO‘ vm@' TbhAA'ﬁ ﬂet# %g?@p gﬁg

CYS PIGA 8! Y Or@by'r cE' @ éx%; 9 rg lys
o e
-8% ATT G @A&@A@a‘m ﬂ%rucﬁs

gin--ALEA thr vat cys thr cys h| s----ala gly phe phe leu arg qu asn glu
cys vat ser cys ser. asn cys lys lys ser leu gin cys thr lys leu cys leu
 pPbadragmeatgirp sariant therdofairat ed’ DNA nol ecul e coding for a pol ypepti de
having the ability to bind )unor necrosis factor (TNF), wherein said

pol ypeptide consists of the followi ng am no acid. sequence: a Ctermnally

" shor t &8 GEGEREC BECadECC HTGECCHE sG@CoC@Gl Qe CTG COAICEGGTGro gl n
asn aSiTG LT} GAGLTETIG GTV6 CGHA MEBAl FAQIGCEHICA GGG GTT ATT
GGA GAT AGT GTG TGT CCC CAA GGA AAA TAT ATC CAC CCT CAA .
AAT AAT TCG ATT TGC TGT ACC AAG TGC CAC AAA GGA ACC TAC
- TTG TAC AAT GAC TGT CCA GGC CCG GGG CAG GAT ACG GAC TGC
AGG GAG TGT GAG AGC GGC TCC TTC ACC GCT TCA GAA AAC CAC
CTC AGA CAC TGC CTC AGC TGC TCC AAA TGC CGA AAG GAA ATG
GGT CAG GTG GAG ATC TCT TCT TGC ACA GTG GAC CGG GAC ACC
- GTG TGT GGC TGC AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT
- GAA AAC CTT TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC AAT
GGG ACC GTG CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC GTG

GTC TCC TGT AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG |
TTG TGC CTA CCC CAG ATT GAG AAT

; or a fragment or a variant thereof: or

ATG GGC CTC TCC ACC GTG CCT GAC CTG CTG CTG CCA CTG GTG
CTC CTG GAG CTG TTG GTG GGA ATA TAC CCC TCA GGG GIT ATT
GGA GAT ATG GTG TGT CCC CAA GGA AAA TAT ATC CAC CCT CAA
AAT AAT TCG ATT TGC TGT ACC AAG TGC CAC AAA GGA ACC TAC
TTG TAC AAT GAC TGT CCA GGC CCG GGG CAG GAT ACG GAC TGC
AGG GAG TGT GAG AGC GGC TCC TTC ACC GCT TCA GAA AAC CAC
- CTC AGA CAC TGC CTC AGC TGC TCC AAA TGC CGA AAG GAA ATG
‘GGT CAG GTG GAG ATC TCT TCT TGC ACA GTG GAC CGG GAC ACC
. GTG TGT GGC TGC AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT
- GAA AAC CTT TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC AAT
GGG ACC GTG CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC GTG
TGC ACC TGC CAT GCA GGT TTC TTT CTA AGA GAA AAC GAG TGT
GTC TCC TGT AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG
TTG TGC CTA CCC CAG ATT GAG AAT GTT AAG GGC ACT GAG GAC




tyr leu tyr asn asp cys pro gly pro gly gin asp thr asp cys arg gin- cys
glu ser gly ser phe thr ala ser glu asn his leu arg his cys |eu ser cys
ser lys cys arg lys glu net gly gln vat glu ile ser ser cys thr vat asp
~arg asp thr vat cys gly cys arg lys a& gin tyr arg his tyr tip ser. glu

. asn leu phe gln cys phe asn cys .ser leu cys leu asn gly thr vat his leu
‘ser cys ginglulys gin asn thr vat cys thr cys his ala gly . phe phe leu
arg glu asn gin cys vat ser cys ser asn cys Lys lys ser leu glu cys thr

- lys leu cys leu pro gin He gin asn; 134 wherein said am no acid sequence
may be N-termnally nethionylated or non- nethionylated. 52. A vector

conpri $OH GENAGCEqACAce as defined in clai m 50 . 53. A reconbi nant host
. cell containing a reconbinant DNA nol ecul e conprising a DNA coding for a

pobyﬁef?hgg#‘#ﬂ%‘f'i‘gaﬁgﬁtﬂji’éxléofyort0 bind to tunmor necrosis factor (1NF),

~wherein peptide consists of the following N-ternminally
nmet hi onyI ated or non- rrethl onyl ated am no acid sequence: asp ser vat cys

pro g % & @r@T& CCTPHNESOTECCTE CFe em tdﬂml @TCEYS his
lys oY ol asp cys
arg g %g %t}% %@Snﬁ a g: Cys
| eu ggé a”tA | % cys thr
val G?TS}S) GrC Q o6d Gtyr trp
ser 'gl ﬁ'léfErﬂ’GQJ'Ifﬂ{B ACH &ﬁé% C QAIGJ A ACG yAAldY " vaj
his | eGAGITGIY CQA IGEMCIOG GGG GAG GAT RCGeGAC I‘]FGC‘yAGG s}m GaTGH y phe
phe | eGAGWM A RF0 TCC TIE WECSECT IT A GAAMAC CACYST/ AGArCAEU gin
cys thidysorey AQG TEE TCC AAA TGC CGA AAG GAA ATG GGT CAG GTG
: GAG ATC TCT TCT TGC ACA GTG GAC CGG GAC ACC GTG TGT GGC

TGC AGG AAG AAC CAG TAC CGG CAT TAT TGG AGT GAA AAC CTT

TTC CAG TGC TTC AAT TGC AGC CTC TGC CTC AAT GGG ACC GTG

CAC CTC TCC TGC CAG GAG AAA CAG AAC ACC GTG TGC ACC TGC

CAT GCA GGT TTC TTT CTA AGA GAA AAC GAG TGT GTC TCC TGT

AGT AAC TGT AAG AAA AGC CTG GAG TGC ACG AAG TTG TGC CTA

CCC CAG ATT GAG AAT GTT AAG GGC ACT GAG GAC TCA GGC ACC

ACA GTG CTG TTG CCC CTG GTC ATT TTC TTT GGT CTT TGC CTT

. TTA TCC CTC CTC TTC ATT GGT TTA ATG TAT CGC TAC CAA CGG
TGG AAG TCC AAG CTC TAC TCC ATT GTT TGT GGG AAA TCG ACA

CCT GAA AAA GAG GGG GAG CTT GAA GGA ACT ACT ACT AAG CCC
CTG GCC CCA AAC CCA AGC TTC AGT CCC ACT CCA GGC TTC ACC
- CCC ACC CTG GGC TTC AGT CCC GTG CCC AGT TCC ACC TTC ACC
TCC AGC TCC ACC TAT ACC CCC GGT GAC TGT CCC AAC TTT GCG
GCT CCC CGC AGA GAG GTG GCA CCA CCC TAT CAG GGG GCT GAC
CCC ATC CTT GCG ACA GCC CTC GCC TCC GAC CCC ATC CCC AAC
"CCC CTT CAG AAG TGG GAG GAC AGC GCC CAC AAG CCA CAG AGC
CTA GAC ACT GAT GAC CCC GCG ACG CTG TAC GCC GTG GTG GAG
AAC GTG CCC CCG TTG CGC TGG AAG GAA TTC GTG CGG CGC CTA
GGG CTG AGC GAC CAC GAG ATC GAT CGG CTG GAG CTG CAG AAC
GGG CGC ‘TGC CTG CGC GAG GCG CAA TAC AGC ATG CTG GCG ACC
TGG AGG CGG CGC ACG CCG CGG CGC GAG GCC ACG CTG GAG CTG -
- CTG GGA CGC GTG CTC CGC GAC ATG GAC CTG CTG GGC TGC CTG
GAG GAC ATC GAG GAG GCG CTT TGC GGC CCC GCC GCC CTC CCG
CCC GCG CCC AGT CTT CTC AGA TGA

, or a fragment or a variant thereof.




pro. gin He glu asn. 54 . A reconbinant host cell containing a reconbi nant
DNA nol ecul e conprising a DNA coding for a polypeptide having the ability
to bind to tunor necrosis factor (TNF), wherein said polypeptide consists
of the follow ng am no acid sequence: 182C-termnally shortened sequence of
asp ser val cys pro gin gly lys tyr He his pro gin asn asn ser He cys cys
thr lys cys his lys gly thr tyr leu tyr asn asp cys pro gly pro gly gin
asp thr asp cys arg giu cys gin ser. gly ser phe thr ala ser gin asn his
leu arg his cys ieu ser cys, ser lys cys arg lys gin net gly gin val ‘gin
ile ser,ser cys . thr wval asp arg asp thr val cys gly cys arg lys asn gin
133 ¢ A nalypentide gecording to agy oneof claimspie igi42, charatterizad iin thst ges | eu
cys.l eu ﬁan. ly -, thr val his leu ser cys glnh glu iys gin asn thr val cys
t iol¥pep %lﬁg?écod@rl A FasHY pIigng atudatigng deletiom laddition padéar  asn
C lys .lys ser glu cys thr lys leu cys leu pro ginile gin asn;
wﬁ@?ﬁ%ﬂng 95%3H1hﬁﬂatid sequence may be N-term nally nethionylated or non-
nmet hi onyl ated. 55- A host cell according to any one of clains,53 or 54,
which is a prokaryotic cell. 56- A host cell according to claim 55, which

et e R R
gtide AL ABCe bl ROncl Ol AEROENLIG KRR il

4 @teed complsBBAtArytodt ' - CoLY 3,1y | de
Iﬁavi ng TNF ngﬁ’li Ei tory agﬁﬂ%ﬂagg%????ﬁgﬁﬁ%ﬁﬁ%ﬁﬁ ﬁ‘gdg%{g%%g@%g?i n a

- rlesoanidianmolesite stenlgeaggor ding to any one of claims 53 to 59, under
suitable conditions to express the DNA nol ecul e contained therein to

produce the pol ypepti de.

_45. | Composition.comprising_a polypepﬁde defined in any one of claims 35 to 44 (a)

for assaying substances for their interaction with said polypeptide and/or with TNF-«

-and/or TNF-g-and/or for their imf)act on the biological activity of TNF—a‘andlor_TNF’ﬁ
-or (b) for detecting TNF-a and/or TNF-p.

: 746. Composition comprising a host cell defined in any one of claims 15 to 28 for
~-assaying substances for their interaction with the TNF receptor and/or their impact on
- the biological activity of TNF-a and/or TNF-.

~ 47.. Use of a polypeptide according to any one of claims 35 to 44 for preparing a
- medicament for prophylatic or thérapeutic treatmeént of the human body in caée of

indications involving a detrimental effect of TNF-« and/or TNFg.

- 48.  Use according to claim 47 for preparing a medicament for treating autoimmune
‘-diseases; inflammation, preferably joint inflammation; infectious diseases or ﬁarasiﬁc




61. A reconbinant host cell according to any one of clainms 53 to 59,
wherein the reconbinant DNA nol ecul e conprises a pronoter DNA, other than
the pronoter DNA for the native polypeptide having the ability to bind

- TNF, operatively linked" to the DNA nolecule coding for the pol ypeptide

r having the ability to bind to I NF. 62.1f§reconbinant pol ypepti de which is

- nongl ycosyl ated or is glycosylated by @™ CHO cell and has the ability to

" bind to tunor necrosis (TNF), wherein said polypeptide 136 consists of the
following NNterminally nmet ionylated or non-nethionylated am no acid

" sequence: asp ser val cys progin giy lys tyr ile his pro gln asn as ser
e cys cys thr lys cys his lys gly thr tyr leu lip cys Pro glY pro glY gin
asp thr asp cys arg glu cys'glu ser gly ser phe thr ala ser.glu-asn his |leu
49g hitésw@corémg@ clgym %’Z-forl Brepaydgn fnedqisagent for; trghing d%’ﬁﬂs?l e set set

“cys thr val asp.arg asp thr yaly. YS glY.cy g |lys as ntyr arg his
. splected,from %ﬁ%ﬂtlﬁsﬂr‘?fgﬁtgﬁé%&l’ﬁlwgi ﬁﬁ‘g‘r}}%% @@%@the’?apﬁagi&%ar eu asn gly
vt | his.leu ser cys gin glu lys gln asn thr val flu cy s his ala g |
{ W‘é"g‘%’ke -leuar ggl uasnglucys vial set cys set asn cys lys
lys ser leu glu cys thr lys leu cys leu proginile glu asn. 63. A

reconbi nant po] ypeptide whic

= I | at ' . lated b
606 col | andmisloiONA molesale sodips don dpaluprphds beviag e DUy e binte),

' L.» ty ' : ' | Lef.aci d sequence: a
Yl RocPy) (ARG, AR i fplial Bonidh o MR 2 P Tyt e

- hiternginsllg hrethienylated or asmnsdionylsted ymimy/acid bequeye: cys his lys gly thr tyr le
tyr asu asp cys pro gly pro gly gin asp thr asp cys arg glu cys glu ser
gly ser phe thr ala ser gin asn his leu arg his cys |leu ser cys set- |ys
Cys arQshySsgin it @)y pro gln gly lys tyr ile his pro gn

asn asn ser ile cys cys thr lys cys his lys gly thr

tyr leu tgr asn asp cys pro gly pro gly gin asp fthr

asp cys arg glu cys gln ser gly ser phe tr ala ser

glu asn his lenw arg his cys leu ser cys ser lys cys

arg lys glu met gly gl val glu ile ser ser cys thr

val asp arg asp thr val cys gly cys arg lys asn glo

tyr arg his tyr tp ser glu asn lew phe gln cys phe

asn cys ser lem c¢ys len asn gly thr wval his leu ser

cysglnglulysgln a8 thr. . val....cys.. thr o CY S his...ala. . .

gly phe phe leu arg gln asn glu cys val ser cys ser
asn cys lys lys ser len pglu cys thr lys leu cys leu
pro gln ile glu asn

51. An isolated DNA molecule coding for a polypeptide having the ability to bind
~{ “yumor necrosis factor (TNF), wherein said polypeptide consists of the following amino acid

- sequence:

a C-terminally shortened sequence of

asp - ser val cys pro gln gly lys
asn asn ser ile cys cys thr Iys
tr lew tyr asn asp cys pro gly
asp cys arg glu cys glu ser gly
gln asn his len arg his cys leu cys ser lys oys
arg lys glu met gly gln val gl set ser cys thr
thr

tyr ile his pro
cys
pro
ser
ser
ile
val asp arg asp val ocoys gly cys arg lys asn gin
leu
thr
cys
cys
thr

gin
his lys gly thr
gly gn asp the

ser

tyr arg his tyr tp ser glu asn - phe gln cys phe
asn cys ser len cys lem asn gly val his leu ser
cys gln gln lys g asn. thr val thr cys his ala
-gly . phe phe lew arg gln asn gl val ser cys ser
asn cys lys lys ser lem glu cys Ilys leu cys leu
pro gin ile glu asn;




gin vat glu ile ser ser cys thr vat asp arg asp thr vat Cys gly cys arg
tys asn 8 mtyr azg his tyr tip ser gin asn len phe gin cys phe asn cya
ser leu cys len asa gly thr val his ten ser eys gin glu lys gin amthr vat
cys thr cys his ala gly phe phe leu Bdg glu asn gin cys val set cys ser
asn cys lys lys ser leu glu cys thr lys leu cys leu pmgin lie gin asn; -
wherein said am no acid sequence nmay be N-term nally nethionylated. or non
met hi onyl ated. ,64* A pharmaceutical conposition Conprising a polypeptide
of any one of clainms 62lor 63 and a pharnmaceutically .acceptable carrier. -
--------- - 137 65. Use of a reconbinant pol ypeptide which is
nongl ycosyl ated or has a CHO cell-derived glycosylation pattern and has
~ the abi I‘Yll:&:fémﬂiaﬁﬂﬂ@ acid yequengpmagibe Na¢rchipallyypehionylatedansiost s of . t he

f omethipaylatdt er mi nal |y ~met hi onyl ated or non-nethi onyl ated am no aci d

sequence: asp ser vat cys pro gin gly lys tyr lie his pro gin asn asn ser
asp cys pro gly

He cys cys thr lys . cys.his gly thr tyr ieu tyr asn .

pro . 3I3y gi rr{&g@%"&%ﬁ‘%@&%@%&qﬁpﬁp%ﬁgpﬁug@amgﬁy—ser phe thr ala ser
glu asn his ieu arg his cys. fen ser cys ser lys cys arg lys glu net gly
gin val gin He ser ser cys thr val asp arg asp thr val cys gly cys arg lys

asn g1R3-t yr Aafegombinanthost egll cortainifgia recombirent PHEA. giobeonjescopleishgn cys ser
Le ' l. his i Ser. c in glu lys_gin thr val
oy SR, ol 0P Bebmepfic iting e pliti” BLpipH3p Bbefnerosie gy e cye ser
‘aswheyin kaid polgpepeide Loonsigisnof Yie tfbllowing Naermikally StetRibfyldicd &epghn asn. for
t he ,nuia?%iure of _(&egedl canent for aneliorating the harnful effects of
tdﬁﬁﬁ% SABIDOAHAFICINIMNE) i n an ani nal .

asp ser val cys pro gln gly Iys tyr ile his pro gl
asn asn ser e cys: cys thr lys cys his lys gy thr
tyr  lew tyr asn asp- cys pro. gly pro gly gln asp thr
asp cys arg glu cys glu ser gly ser phe thr ala ser
gl asn his len arg his ocys lew ser cys ser lys cys
arg lys glu met gly gln val glu ile ser ser «cys thr
'val  asp arg, asp thr- val cys gly oys arg lys asn gln
tyr arg- his tr tp  ser glu "asn len phe gn cys phe

cys gln glt lys gn -asn thr val cys thr ocoys his ‘ala
gly phe- phe leu arg glu asn gl cys val ser «cys ser
asn cys lys. lys 'ser len glu cys thr lIys Jeu cys Ieu
pro. gin ile gl asn ' '

B 54.  Avrecombinant host cell containing a recombinant DNA molecule comprising
-2 DNA coding for a polypeptide having the ability to bind to tumor necrosis factor (TNF),
. wherein said polypeptide consists of the following amino acid sequence:

a C-terminally shortemd sequence of

asp ser . val cys pro gin gly lys tyr ile his pro
asn asn ser ile cys cys thr lys cys his lys gy
tyr lew tyr asn asp cys pro gy pro gly gln asp
asp cys arg glu cys glu ser gly ser. phe thr ala
glu asn his - lew arg his cys lew ser cys ser lys
catg lys gl met gly gln val glu ile ser ser cys
val asp arg asp thr- ~val  cys gly cys arg lys asn

EESEEER

asn . cys ser len cys len asn gly thr val his lew ser .
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66. Use of a reconbi nant pol ypeptide which is nonglycosylated or has a CHO
cell-derived glycosylation pattern and has the ability to bind to TNF,
wherein said pol ypeptide consists of the following am no acid sequence: a
" C-termnally shortened sequence of asp@g3%er val cys pro gift gly lys tyr lie
~his pro gin asn asn ser He cys. cys thr lys cys his lys gly thr tyr ten
tyr amasp cys pro gly pro gty gin asp thr asp cys arg gin cys giu ser gly
ser phe thr ala ser glu asn his ten arg his cys Lou ser cys ser |lys cys
arg lys giu net gly gin vat gtu He ser ser cys thr vat asp arg asp thr val
Cys giy cys arg lys asn gin tyr arg his tyr trp ser glu asn |leu phe gin
- cys phe Bsn @ys skis i éwr-cylsp Loserasnglgl ya$i88 leuhr phal dins byu gbe cys gin
- glu lys ghn agn tder vadu cysys teu cymnhi glyal-ahgl y vphe libe ledu aeg gl u asn

glu cys wat gher gys @y fi Cusn | e | ywalsercyseutil u s hisr lags | eu cys
~leu pro gi Q:JIY iphe gpne agdl 81 €iglly Sadsl apiu10 i dvalequenCecyiny sbe
- N-term nadgl y Rt hiyonyhyat edepr pon- thianyl @t edjysf oned hecimnyfpcture of a

medi car’re&tof lio [ Ihe haf nf ul” ef fects of tunmor hecrosis factor
(TNF) in %ﬁu malnlilie l’gﬁf "Use of a pol ypeptide according to any one of

C ai ns, 6 for pr arln di rrent ctic or therapeutic
treat ?ﬁcintsr%dm'ﬁﬁﬁc ?r%eé’éag"gboﬁ TR ﬂcﬁi‘ﬁ%‘{)%&i?w a detrinental-

a and/or TNF-P. k 6 8 Use according to clalm 67 for

. prepari ng a nedi canent for treating autoi mune diseases; inflamation,

. preferablgsj I gl Qiss ?j&l§ | seases.

- 69. Use accor‘é:ﬁr?aﬂ%gacﬁgmﬁgqgwgghgﬁggar| ngj &e% ‘g{rrles%? or (%tfr\ceaﬂl ng a

di sease selected fromarthritis, preferably rheumat0| d arthritis; ARDS;

.anor exi alé;ba'c hfg')fllﬂgt;ce 3550['8{“8’ to claim_.t55, which is Escherichia coli.
27 A host cell according to any one of claims 53 or 54, which is a eukarydtip cell.

58. A host cell aécording to claim 57, which is a mammalian cell.

59. A host cell accordmg to Clalm 58 Whlch is selccted from the group consxstmg !

 ofa CHO cell and a COS cell.

60. A process for preparing a recombinant host cell containing a polypeptide
having TNF inhibitory activity comprising producing the polypeptide in a recombinant host
cell according to any one of clainis 53 to 59, under suitable conditions to express the DNA

‘ 'm_olcculc contained therein to produce the polypeptide.

"61.-A recombinant host cell according to any one of claims_.SB to 59, wherein the
recombinant DNA molecule comprises a promoter DNA, other than the promoter DNA for
_{he native polypeptide Iiaving ‘the ability to bind TNE, operatively linked to the DNA
molecule coding for the polypeptide having the ability to bind to TNF.

_ 62. A recombinant polypeptide which is nonglycosylated or is glycosylated by a
. -CHO cell and has the ability to bind to tumor necrosis (TNF), wherein said polypeptide




shock 139 Abstract DNA sequences coding for a TNF binding protein and for
the TNF receptor of which this protein represents the soluble donmain. The
DNA sequences can be used for the preparation of reconbi nant DNA nol ecul es
for the production of TNF binding proteil3 and TNF receptor. Reconbi nant
TNF- bi nding protein is used in pharmaceutical preparations for treating

I ndications in the case of which a detrinmental effect of TNF is observed.
Wth the aid of the TNF receptor or fragnents thereof, or with the aid of
| reconbi nant DNA nol ecul es

sui tabl e host organisnms transforned with
the TNF receptor, or fragments or

cont aj ni.n godlng for
Bﬁ'ﬁ%&fﬁ ?‘%W -tthmammm@bomamﬁiohﬂatmolﬁ@r action
activity of

modi f|
Wi t h sbdgencdNF 1 ecept or and/or their i npact on the biol ogical

TNF.

asp ser val cys pro gln gy Iys tyr ile his

\ s pro gin  asn
iyasrn sec ile cys cys thr lys cys his lys gly thr or leu
5 isha%p oys pro gly pro gy gin asp thr asp coys  arg
u hcf: glu sec. gly ser phe thr ala ser glu asn his ley’
aﬁ s s leu ser oys ser lys cys  arg Iys glu met gly
g glu ile ser ser cys thr val asp arg asp thr val.
5 gy coys ag lys asn gln tyr .ag  his tr tp ser gl

asn  leu phe gln cys phe asn : :
I cys ser -leu cys leu asn
g val hls lew ser cys gin gl Iys gln asm thr  val d
S his ala gly phe phe len ag glu asn gl cys  val

Set cys ser asn cys lys lys ser leu thr :
cys lea pro gin ile glu asn. g o v
_ 63. A recombinant polypeptide which is nonglycosylated or is glycosylated by a
| CHO cell and has the ability to bind to fumor necrosis factor (TNF), wherein said
._; polypeptide consists of the following amino acid sequence:
* a Cotermminally shortered sequenceof e
asp ser val cys pro gl gy lys tr ile his
\ ‘ n pro gln  asn
? | :Ser ile oys cys thr lys cys his Iys gly thr &r Ileu
B T 3 o5 po gy po gy gin asp thr asp oy ag
4_ hclyss glu ser gly sec phe thr ala  ser glu asn his len
._ g his cys !eu st cys ser lys cys arg lys gle  met gy
. gla ile ser st cys thre val asp arg asp the  val
acg ﬁg . cﬁs g lys asm gn tyr ag his tr Gp se g
o : - gm ¢ gln cys phe asn s s lew cys lew asn gly
! b o len ser cys gln glu lys gln asn thr val cys
ool cys | ala gy pPhe phe leu arg glu asn gl cys  val
Y5 st asn cys lys lys. ser len glu cys thr lys . leu
' ys lew pro gln fle glu asy ' .

Wh - a
‘methi onyla?:il.n said amino acid sequence m#Y be N—tetmmally mcﬂnqnﬂated or non-

,64. A pharmaceutical compomuon comprising a polypepude of any one of claims
-62'or 63 and a phaxmaoeutxcally acceptablc carrier. ‘ o
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65. Use of a recombinant polypeptide which is nonglycosylated or has a
CHO cell-derived glycosylation pattern and has the ability to bind to
TNF, wherein said polypeptide consists of the following N-terminally

methionylated or non-methionylated amino acid sequence:

asp set val cys pro gln gly lys tyr ile his pro gln asn
asn ser ile cys cys thr lys -cys his lys gly twr tyr leu
tyr  asn. asp cys pro gly pro gly gln asp thr asp cys arg
glu cys glu ser gly ser phe tr ala ser glu asn his leu
arg his cys leu _ser cys ser lys cys arg lys glu met gly
gln val glu ile ser ser cys thr wval asp arg asp thr val
cys gly coys arg lys asn gln. tyr arg his tyr tp -ser gl
asn leu phe gln cys phe asn cys ser lew cys lew asn gly
thr val his len ser cys gln gl lys gln asn thr val cys
thr cys his ala gly phe phe leu arg glu asn glu cys val
set cys ser asn cys lys lys- ser len glu cys thr lys leu
. ys leu pro gln ile glu asn )

- for the manufacture of a medicament for ameliorating the harmful effects

" of tumor necrosis factor (TNF) in an animal.

66. Use of a recombinant polypeptide which is nonglycosylated or has a
CHO cell-derived glycosylation pattern and has the .ability to bind to

TNF, wherein said polypeptide consists of the following amino acid

-sequence:

a C-terminally shortened séquenoc of

asp ser val cys pro gln gly lys tyr ile his pro gln as
asn  ser ile cys cys thr lys cys his lys gy thr tr Ieu
Gr am asp cys pro gly pro gly gin asp the asp cys arg
glu cys glu ser  gly ser phe thr ala ser glu asn his leu
atg his cys leu ser cys ser lys cys arg lys glu met gly
gln val ghu ile ser ser cys thr wval asp arg asp thr val
¢ys gly cys arg lys asn gln tyr arg his tyr tp ser gl
asn lew phe gln cys phe asn cys ser leu cys len asn gly
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thr val his leu ser cys gln glu lys gn asn tht wval cys
thr c¢ys his ala gly phe phe ‘leu arg glu asm glu cys  val
set cys ser asn cys lys lys ser leu glu cys fthr lys leu
cys leu pro gln ile glu asn;
_ wherein said amino acid sequence may be N-ferminally methionylated or non-
methionylated; for the manufacture of a medicament for ameliorating the

harmful effects of tumor necrosis factor (TNF) in an animal.

PR—

67. Use of a polypeptide according to any one of Claims, 65 or 66 for preparing a:
medicament for prophylactic or therapeutic treatment of the human body in case of
indications involving a detrimental effect of TNF-a and/or TNF-B.

k -
" 68.  Use according to claim, 67 for preparing a medicament for treating autoimmune

diseases; inflammation, preferably joint inflammation; infectious diseases or parasitic '

-diseases.

. ‘_69— - Use according to .claim 67 for preparing a medicament for treating a disease -

selected from arthxiti.s,. p.réfei'ably.rhémnatéid;arﬂuiﬁs; ARDS; ahorexié!cachéxia; GVHR or
shock. ' : |
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Abstract

DNA sequences coding for a TNF binding protein and for
the TNF receptor of which this protein represents the
soluble domain. The DNA sequences can be used for the
preparation of recombinant DNA molecules for the
production of TNF binding protein and TNF receptor.
Recombinant TNF-binding protein is used in pharmaceutical
preparations for treating indications in the case of
which a detrimental effect of TNF is observed. With the
aid of the TINF receptor or fragments thereof, or with the
aid of suitable host organisms transformed with
recombinant DNA.molecules containing the DNA coding for
the TNF receptor, or fragments or modifications thereof,
substances can be assayed for their interaction with the
INF receptor and/or their impact on the biological
activity of TNF.




