. 1e3e&6& *+1266F6T6Ck( The present invention relates to a TNF receptor
and to a TNF binding protein. Tunor necrosis factor (TNF-a) was found for
the first ﬂ“mmw,nwmmwserum of m ce and rabbits.which had been infected
W th Bacil Guerin and had endotoxins injected th

was recogni zedghgeause of its cytotdxic and antitunor characﬁﬂﬁ“ﬁmmmmmnmm
(Carswell et al., 1975). It is above all produced by activate

and nonocytes. Nunerous cell types which are the targets for TNF*HEW

surface receptors with a high affinity for this polypeptide (Od et al.
1987); it was assuned that |ynphotoxin (TNF-13) binds to the sane receptor

(Aggarqjppl eéleng 13%2ntQy tl%fl s Ao a 1¥§F) re%g%;af %ﬂﬁ wth a

fact or des§£nate as cachectin eut |l er et suppresses
I|poprﬁwﬁlhlnﬁbagepﬁﬁﬁeﬂéads to hypertriglyceridema in the case of chronic
inflammatory and malign di seases (Torti et al., 1985 Mahoney et al.

1985). TNF-a takes probably part in the regulation of gromh and in the

di f f erBWEPEL NBATRRA S dRALBH GINEY) sWahi ERUPFafox tdie §Hrshfl anmat i ons,

Immnet@:ﬁ@C@ﬁseﬁea@,@rkhmeM@I&qdwasaesewﬁribnarmﬁlﬁéé/& effect on the
host o 8 eg &l%%gnulatlon of neutroph|I et al 198
I

Kleban 86 Hid sndriidir eke afe Sﬁglﬁﬁpb%ﬁqn?Qﬁoﬁ%él?%pl|cat|on
of virﬂﬁyéctbﬂsthhnalnﬁo“ atiBGvasvongcednaked b&&ﬁhdefomfﬁ TNF- a

act | valgaot e LS defnse 2aalsl peraaLtes qod.agta ligect]y and o

i ndiretc as~a nmedi ator 1 n 1nmunoreacirons, i nfl f bcesses and
ot her b?bééssé§ nﬁ-@h@%ﬁxﬁ%ﬁsﬂﬁod¢@ﬁﬂnhﬁ épta@@m@dtmaqupMquet clear in

many 'Qﬁ&aHSEécgtEQe MRl add oD %pgél':wﬁa.cﬁc%&%mtrf‘é @Arge@§88) may,

however acconpani ed by harnful phengnena gtrace et al 1986), such as
shock EPH TNEshaveamdigdantt et BES cBlikbera igh RAELiBodfes against

TNE a £Hiacpyley Fe@ltLdel d é’tr&lﬁb?rl?§7?bsikvaﬁdsofh?s§\ﬁwt Sth&ﬁ?tt .
en oge ous eas ol e I n various pa ates. For
i nstan l’FéE°§l§‘eé§F§' B ) }ﬁ“%%d*?%té Cof PG AETR {}“ E@% in
chroni etl atasi uessf,o0Gulidanteetpaa Bs| t 208 7(li. s FakFe s "B\Ideaexat$0a$eerrs to
play r r.ol o] f

o P ST R Ve d NS REERSLE R BRERLIEH T soe,
t houghlﬁéﬁ) avhicsf sappyredses pbigetysatehar ﬂd@@S(eB@nd egkeaxds ato, 1988).

Li kew ﬁ§pe!rtr%§yl&ma‘énmmtm J&Eepb@y%nm&alrﬁfuhﬁa&éy? damage
occurrin in‘the frane of infla &ory rocesses in jOIntS and ot her

t|ssuegngnﬂaﬂﬁgph§H§QQﬁﬁ§t %ﬂﬁlnﬁ Rdirty Pstmy MY e?Sudlhost reaction
(CGHVR 1gsait mwﬂau|ﬁukééﬂgmmbablyapart19&7kder§gnmﬂt1@ncoanect|on

bet weeg. bencaee I oL INnt Dat DS St AL I, dopclyyend of L

meni ngococcal di seases een re on (\Waage e

it haswhaeh pdwmjdtnnlqfﬁpfgmﬁlﬁmmﬁaaboﬁ,oﬂmmwmeaRnﬂ#e$§¢6ngn9er|od of
tine CRAURES odoiledlie Of anorexia and tabes with simlar synptons as cachexia
mhi ch ?s acg ﬁpanﬁéd by neopl astic and chronic infectious diseases (Aiff

et al., 1987).

TNF can exert a positive effect on the host organism by
stimulation of neutrophils (Shalaby et al., 1985,
Klebanoff et al., 1986) and monocytes and by inhibition
of the replication of viruses (Mestan et al., 1986, Wong
et al., 1986). Moreover, TNF~a activates the immune
defense against parasites and acts direcfly and/or

indirectly as a mediator in immunoreactions, inflammatory



3 There have been reports on a TNF-inhibiting activity of a protein from
the urine of febrile patients whose effect is supposed to be due to a
conpetitive nechanismat the receptor plane itself (Seckinger et al., 1988)
(simlar to the effect of the intgrleuki n-1 inhibitor (Seckinger et al.,
1987)). EP-A2 308 378 describes a“TNF inhibiting protein obtained from
human urine. Its activity was detected .in the urine of healthy and sick

per srocesEaet @ndi ottelre pauwse sHes henabhei bygamiiswhi Bite thedbi ndi ng of

R T R A

t he OXT C -a on nurine S. s ‘protein was
substantially purified to honogeneity and characterized by its N-term nus.

Al thaygh Japi RBst £akliyrPeFs il 4ol Bafand! etShawn iThddy spRat ent
publication for obtaining the DNA coding for the protein and the

reco@ﬂWﬁﬁﬁrprB?eFﬁ?°ﬁ§@ﬂﬁﬁ9fbK:H%ﬁ@? tPBﬁWQ@%ﬂ%M%¢%éP@b @&ki ch one of
the theoreiégg} | yshensiay argdwtd gast i sshibe aamaeRs Sind cl¥N@an~Pepr ot ei n t hat
i nhibits the b#ologlcal ef fects of TNF-g bﬁ@preventuﬂg t he binding of TNF-a
to i COWHIErRarPdcRYr BEIRAA 14T RFRI AL AET Porl WAFFINEY a2doul d be
idem%féxw.kn hhﬁbé&akysb&sgﬂvEtiﬁny¥fgbgq@ﬁiﬁﬁ%ﬁzigaﬁweh?ﬁbmgry tesgs
regarding t sent .inventio n affinity to - B was o detected in
R ihind BNERE bR 1. TR RrotaE RS Ted oy SEaRRsd ThE BP) |
conc@ur aiesttanakysTdF+Ho recamms tet bet admey iadmmeto f | oachektbat he bi ndi ng of
r adi tiwvel v el.ed o]l - a gﬁg% 2 ells, wth
4 neggﬁvgﬁeégégggiﬁg %ﬁ%?ﬂga{ii§?n$vﬁén%grgﬁ |aI§§%da%F$%é§gﬁ§ihe bi ndi ng
of 1Zbiseageq.t ENFhe @digs. series bEadPAgYt 83t Smpeeditor reder dveal ed a

dose-tppepslenbgbABERist i fHodie JAisaabbidician-thddee £kl by concentrated
di al ysis urine %the possible interpretation that the opserved decrease in

bi ndiRRFTRERE HENERESSE yShEX )l | tEePAE HRRKFORABF yL1BRXPSPE i n urine, or
by TNfhdhahi abtcanpet e fartd hef bl hfope)l ysaxdhdeiiesit (Bgutherf i ndi ng t hat
the dacrepse 18el) NG RAHL, Pk RChel 2 Rl Uofall pfpF @ and TNF-B
plays some part in tissue damage 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 connection 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~a 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).



By anal ogy, proof could be furnished in prelimnary tests regarding the
present invention that TNF-BP has also an affinity to TNF-B; it anmounts to
about 1/50 of its affinity to TNF-a. It was found by nmeans of gel

chromat ogr aphy on Sephacryl 200 that a substance in the urine and serum of
dialysis patients and in the serud of healthy persons wth reconbi nant
TNF-a fornms a conpl ex having a nol ecul ar wei ght of about 75, 000. TNF-BP was
enri creerfer dravseVieeath sappkes oh di INFiinhabieing acedivatyatdfert s by

parti al rdfi | on by ns . Qf r i .0 i exchange

chr or‘rﬁt"'gg#éélﬁhyﬁgéndﬁ {g}é? %grggﬁa ggrf%%%?;%z%a}%n%ésﬂ#h%ﬁrgéguEifafjr‘let%ncpr epar ati ons
wer e dsedupposkd eteilng dhe bokogioswletddiivwe tiyechamEmBRtbycHenhi biting t he

gr owt hi.nhi ki ti e TNE- - 60Q- cel dent i npact
of ThNESREE O e EEedle \eRiclader, Uk R T ASpef, (AIEIIREITNT T TE
exani &t itdre wiEfect ebnthet dnterleskine biihHeitanr 46eekisidars of cells by
pretreat nENt, Wddy yINF- BP and excl udi ng conpetition binding assay. Proof
could be furnished that pretreatnent of the cells with TNF-BP does not
inmpair the binding of TNF-a to the cell. This shows that the effect of

T!\IF;] BEPiES\m]SIIOQJGSH'E@b@égbt&bEQSaLIIM hjmdiimgtiTxﬂgtbegcelih @lmld:la:ith tition

Wi t -a.for_the_bindi to the.receptor e, sybstanti al | y. honbgeneous
pr ot e}%%sh%?%i Weu" i E?Shﬁ?tt&dﬁtﬁﬂ é’fcj?sf oc}?rtf%cflt% n&gnttﬁ%?t iur‘]?/glqef‘le urine

f r om difalhed stipat apdt sibk petrsahis tamat idetexdhihgdi hgchlsecamfc ettt at ed uri ne
and enki:ghi LE g PWrifd. i JOM o) S fsﬁg ephacel
chrongé%g¢g%ﬁy&%oi$%SP£Fiﬁég #ﬁ?dg%gtﬁﬁf|€%€t e%ogE?%bﬁﬁgh o&% pl ace by
means caf hafiami EgLaheeohdsogndpdy B MhNbrzehbastst andeplscnddie Fi na

'pur i f iGatd sy Y8 Se PEEEST BRd TR -GBS Mir 16¥ eA5edeRhase giromat ogr aphy
(FPLO) " It could be shown that the substantial I%/\ hi %hl%é(purl fied protein
i nhi bPELhHEN Y2 ot BRPEtentdad 1yt PRYELi®H YEHroPegeRed Yy A%elIs (A sson

et al chd®8OerThedNoiredisnal-tarnionas) dA Begoeghe tweulbd die-aleter m ned | -
Wi th respect,to t ubstantially .highly. purjpfied t.ejn. It s defined
as As;?osg'gsrf?/la?%gﬁﬁrag &h- éhﬂvﬂlpyrgcr}f%/seﬁﬁge r%o-p (r%-l r?%lno%e%‘jﬁ%nce) (in
addi t ickrtaireingl thei BYANcodimandorsdrerpeohasnf epdd tive traces:
Leu(Valdadlt Phaktl BrobYnG Yo el & UinBbERaBE0HENEE ) iveh as

to which one of the theoretically possible solutions is

the successful one.

{A protein that inhibits the biological effects of TNF-o.
by preventing the binding of TNF-o to its cell surface
receptor through interaction with TNF-a could be

(- identified in the dialysis urine of uremia patientr in
preliminary tests regarding the present invention. an
affinity to TNF-B8 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 radiocactively labeled

recombinant TNF-a to a subclone of HL-60 cells, with



. conparison of the main sequence with the N-term nal sequence of the TNF

i nhibiting protein as disclosed in EP-A2 308 378 shows identity between the
two proteins. 6 The follow ng am no acid conposition was determ ned,
indicated in nol of amno acid per nol of protein and in nol % of am no
acid deternined as the mean val ué® of a hydrol ysis for 24 and 48 hours:
Mol am no aci d/ nol nol pr ot ei nam no aci dAsp +
Asn27méadBudehehEs8®eiter 2adB.@fd the influence of dialyzed

A n35.013. 8Pro 3 A 06. 38 2d. 7 2 2. | 10.84. 3Met 1. 10. 411 e7.0
2 8Le'ﬁ§bl.1589éT§P%. P, B, 55, Pl 167 8% cRd? 1A e
Lys15b¥6d2Aggtesds ARt Emidd Or¢éveahednt dbsgl-degsamieret was det ect ed by
neanségﬁiquggnggfjeﬂgﬂ?ﬁ?;& Qlﬁhiﬁéukgstﬁ 1oy qf&; obl ot carried out

wth ncanaval i n"A and wheat germlectin also ého d that TNF-BP is a

gl ycoppocentratied siilgdtvits alringofivlgenpodsipiet dintexrpretypionpal |y

di gesipdrantet he ATVIR a6l S SEAUENEeS1 HRR RgUREHE nRdl Quls0h 17 of the

cleav%g% pepti des obtal ned. Furthernpre, the Cterm nus was anélyzed.

~0. itself which possibly exists in urine, or by TNF
which competes 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-# antibodies).

By analogy, proof could be furnished in preliminary tests
regarding the present invention that TNF-BP has also an
affinity to TNF-B; it amounts to about 1/50 of its
affinity to TNF-a.

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
recombinant TNF-o forms a complex having a molecular
weight 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 inhibiting the growth-
inhibiting effect of TNF-o on HL-60-10 cells. A dose-
dependent impact of TNF-BP on the biological activity of
TNF-a was found. Furthermore, an examination was



TNF- BP has obviously the function of a regulator of the TNF activity with
the ability to buffer the changes in concentration of free, biologically
active TNF-a. TNF-BP m ght also influence the excretion of TNF by the

ki dney because the conplex formed with TNF, whose nol ecul ar wei ght was
determ ned by means of gel pernea?ion chromatography on Sephadex G 75 with
about 75,000 was obviously not retained by the glonerulus, in contrast to

TNF. Zeﬁdﬁ%e@w%d@@élBhﬁdlhw@hta%d&éﬂﬁs@icgl aley e pAthent s as one
of three main protein co,Eﬁonents hat show affinity to TNF and which

jOlﬂtP?e&nﬁﬁ§mﬂqq1W?$hB Frgﬁlﬁﬁé'ﬂ%ﬂkﬁq%Qﬁt9°EHP8ﬁﬁ%ﬁﬂaphy col um. The

t wo OBIieaam[Jgota@gwy hpr@uercoumw (bléﬂfl}ulxbiﬂd?édl ahaen@@emﬁ:]ﬁm@@esl not

i mpai r in iits cell surface t.or e results

obt & REd he 15 EEpeLth oi bl Hogst At atra Lty EBE Piaaigd mt

parti TNFat tHee tdospael 5onThiist badssndiligk const aff ewitt o £ N+ BEI ng const ant
descri,bed f.or t e, T e eaqs: 87 re a,first sign that
this fjlsotneoltn brra} gq %ﬁ %ﬁg §E% t%ﬁjgrep}f]ﬁy%fﬁ%aﬁﬂﬁgigceci)ﬂ and8 Because of
its abompetitwiomhwbth TRE-bI dlooyitde labndingytof thRFrecamtdiNF- B, the
TNF-bi nding protein is suited for use at indications in which a reduction
of the TNF activity in the organismis recommended. Derivatives or

f r agnBies sofbaantTNEL by nBPRgIgnEcaish Breetagnt Nasabbitiatynad imhibit the

bi ol Oallgmﬁcgtdﬂfye@f £ &P B?ec@r&férﬁéﬂ'é@ﬂ\éoﬁhésﬁﬂﬂﬁet he-grse of such
i ndi cat,i'gns., TNF- (or its functiaonal derivati vis qQr active fragnents) can

be usé&aﬂ¥5%?u91ﬁbﬁﬂ§ﬁa€¥lBl§ﬁ§Q%kﬁEﬁﬁ&ﬁ?c gLedy%dMmI dthe he human or
anl mkodiedntiratd® GasReOhndn@dngdidmingg i ttwbhch &idets i nental effect of

"TNFa takes pI Ce. Th |seases i ncl rticular, inflamuatory and

i nf ecf o %%f%ﬁa5|?8r ydle@ﬁ%eéﬂgﬁﬂgﬁ%cigpﬁﬁgFéln endogeneous TNF-a is
reIeagaxoMaHQQEﬂphﬁchexfaurGMﬂResMikF(amquntRefpmﬂéﬁnry Di stress Synptom
and Ay @'é@?ﬁe?liﬁgh LRS it GRS Pi feaf hakLL 'c%yro%&actongaﬁKa' S0

inclu at ol ogi ca at es occur as side effects”int

treatﬁMﬂTNﬁT% h@FD@ t@sﬁ@@ﬁﬂﬂ%ﬁqﬂ a2l oPUKiL§H caddaie WaS g. serious

hypot @i fiy-Eq dbpt MERABC B fOrhvitr LRI plRh sBCEME cahHRIRafiggause of its
TNF- bi' ndi_n prope?tles TNF-BP i s alsc? suited as a di agnostic agent for

the détfddffhation of TNF-a and/or TNF-H, e. g. as one of the conmponents in
radi oi mmuunoassays or enzyne inmunoassays, optionally together with

b
o) 0o ESP00 £ olb BRGNS £ladls, BHORRILLCRagH LY RLPLFLEA' <
protein lnhlblts the cytotoxic effect of TNF-a on WEHT

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-His-Pro-Gln-(main sequence) (in addition the
following N-terminal sequence was found in traces: Leu-
(Val) - (Pro)~(His) -Leu~-Gly-Xaa-Arg-Glu-(side sequence)). A
comparison of the main sequence with the N-terminal
sequence of the TNF inhibiting protein as disclosed in
EP-A2 308 378 shows identity between the two proteins.



9 fromnatural sources cannot be represented in sufficient anpunts by neans
of protein-chem cal nethods. There has therefore been a need to produce
this protein (or related proteins with the ability to bind TNF) in a

recom nbant manner to provide itN%n sufficient anmounts for therapeutic
applications. "Ability to bind TNF" is defined within the scope of the
present invention as the property of a protein to bind to TNF-a such that
the binding of TNF-a to the functional part of the receptor is prevented
and the e f$ﬁt Qf . TNF-a is iq&ibited or.counterq%tgd i n_human or ani ma

or gari g OFAPY 1R idH TP T HE | GARECOSAE T8t W3S FFCEIPLBES'n to bind to

ot heripdbtated, i giol A Nimbnoaaditiopexhinnl dfieproteint wnidhareof. It has
been the gbject Qaf e.pre avent ion Lo ' codi ng for

TNF- B¥’ o°als?%t E)amgenr&rri ?P%n(%%ﬁ%r%g}é?‘g ta%ertteho Bﬁ%)%{édg?%ggr gt}lﬁ Sh of

r ecortiydmaol yBll& rfisiecAd esndii 48 hhvrsi:d of which suitable host organi sns can
be transfornmed for producing TNF-BP or functional derivatives or fragnents
thereof. ! It has al so been the object to determ ne whether TNF-BP is the
sol ubl e part of MPITNM¥RRepEBR/ Thi s™dsmpti on has been confirned, thereby
creating the bagis fgFotdencl arificathdhdfadi® receptor sequence. Anot her
object within the scope of the present invention has been the provision of
rece®sp. + AL The presemce of a speaqidisc receptor having a high affinity
for TNF-a on differen% types of cells WaS shown by several teans. The

i sol atibn and prelim %r% characteri z&i%on of a TNF-a receptor have
(recerﬁéxy been reportezioon for the firs&.2inme (Stauber et al., 1988). Since
the hipdi ng~Qf. radio iyely | abel ed F: a can be undone by a surplus of
TNF-kagggaFaﬁﬁ et a??%'qQSS), t he sdégggtion has been made that TNF-a and
TNF- BPE@oul d have a cofm®n receptor. However, since it could be
demongiyated that speggfoc types of cells that are responsive to TNF-a are

entirely or partly insensitive to TNF-B_;LocksIey_et al ., Z987), doubts
aboutA}%e exi stence of*a2comon receptlor’ were agai n expressed.
Cys 32.3 12.8
val 10.8 4.3
Met 1.1 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 glucosamine was detected by means of amino

acid analysis. The results of an affinoblot carried out



By contrast, recent results on the binding characteristics of TNF-a to
receptors seemto corroborate the theory of a conmon receptor again
(Stauber et al., 1989), and it is pointed out in the paper that differences
exi st between TNF-a and TNF-B with respect to the interaction with the
receptor and also with respect to’the events occurring in the cell after an
interaction between |ligand and receptor. Another TNF-bi ndi ng protein was

r ecenrfith repachndvan iand igndashdeengesnuliedtihatalidt sHevdde sol uble form
of anqt her F_receptor .(Engel mann et al., 1990). The availability of the
DNA %QQTJEIFBE e gg&&cgqrq e prerequisite for the preparation of
reconbi nant receptor and considerably facilitates, e.g., the conduction of
conpag,at i i f diffe I t i+ INF-a and/ or

T e P HIEr a0y Morl Ul pebEBER, Fas IABF (st Raing of T to
t he rdiepsbedi anthéheeldninkthiasid nseqgueanchel pereo ddtariiinedeout

t hr eegly MpASLENRh &S UGHAY £48 £CEBE RN nekiN M H18AL ) 819

prec§%%?$?on forea ratloﬁgT%%gg?gné$or %ﬁengevelopnenfgg%*gboéﬁgts and

ant adomFS¥BLBRS: WASTRM M4 +y. In sol ving the above-nentioned probl ens,

it was assuned that the screening of cDNA |ibraries wwth the aid of

hybri di zin robes that are derived fromam no acid sequences of short
peptﬂﬁﬁg'ﬁ? ﬁ?seﬁaﬁhﬂ%§1¥nﬁQﬁ '??FéaptP%sabéﬁﬁﬁﬂ?Qﬂrt%% HYeGeneration of
the gemptactdiodey witatddiHe adbilitg poobeadfied ithe ellttaigss nbre difficult if
one does not_know w t espect.tp a.protein ch TNF-RBP.. 1n which

T ss ReiPPnrEaEs i an AREEy PiaLeBiParad) fre i it A TaEE, " oh

t hen mbghbeapsssiipifd uenes cehe aexctetisor e fWidiFhdry ttthies kidolee to t he

sel e u ' &%I ' r r Jdde gdﬁ_ag&gi@{_e specificity of
t he ﬁ%/%‘?igalgél ﬁ%glepr OE sl., ﬁfere or ee,"?{:ﬁg %‘Et?éi t#Plt he \ codi ng for the TNF-BP,
it wakeightt wasodadaanined dry ogaRecofdPrd PRt R®ntion: A library of

the féRrenategrapif) lod IEpHERd3 ¢ Whi Ghthaderan indusedyait h TNF-a and
was present u(ieda the cDNA library. To obtajn ~ DNA with

n ~qgtll was
TRF- EPPELGHENTe DT GREMRER | BY aFhe BREMGFEN Syertl (TUFERASE FRe pol ymer ase
chai ntweaction (PCR, (SAi ki, 1988)) had been exploited. (Wth the aid of
this method it is possible to obtain froma whole cDNA |ibrary an unknown

DNA sequence which is flanked by oligonucl eoti des desi gned on the
The TNF~BP was identified from the urine of dialysis

patients as one of three main protein components that
show affinity to TNF and which jointly elute with TNF-~BP
from the TNF affinity chromatography column. The two
other proteins, however, obviously bind in a manner which
does not impair the binding of TNF-a to its cell surface
receptor.

The results obtained with respect to the biological
activity of the TNF-BP, in particular the comparison of
the binding constant with the binding constant described
for the TNF receptor (Creasey et al., 1987) are a first
sign that this protein might be the soluble part of a TNF

receptor.



12 basis of known partial am no acid sequences and used as priners. Such a |
| onger DNA fragnent can then be used as a hybridi zi ng probe, for instance
for isolating cDNA clones, especially the original cDNA clone). Hybridizing
probes were made on the basis of the Nterm nal am no acid sequence (main
sequence) and am no acid sequence8 of tryptic peptides which had been
obtained fromhighly purified TNF-BP. A cDNA which represents part of the
cDNA coding for TNF-BP was obtained with the aid of these probes by neans

of PCR fromthe c HS91 Thi as th fol ] owi, ng nucl eoti de

sequeﬁ%@auéﬁGQ§3§€%;§qigf§%' %%tﬁ EﬁiPﬁEQA ﬁ%ﬁ??%ﬁ ACC AAG

TGS AGG CAG 10T GAGACC GG TOL TTC ACK ¢ q"’-‘“’émwﬁﬁc ARG Thi & DNA
is

r epr eSEht & oﬁé‘dolfcagols%rﬁﬂenv"ér?’r%}ht% E%ﬁi‘r‘%cf’l}r Oﬁyﬁﬂ% wi th TNF- BP- DNAs

or ThEcBEvRN&51J(Suﬁh<xﬁgamtﬁm isctredemmended. tmmmadﬂﬁﬁvmﬁecules that are

obtalgeg oes né% exactfﬁglg{h&%ﬁg épgtgkﬂ HBVEH 15a ngs ucleotlde

sequeiice COTT €S e Seqglience searchedfor, e.g.
becaute éﬂh&&ﬁﬁlﬁhq(hﬂ%l@qgc¢ht@©ﬁeﬁltﬁroélEﬂfn@qﬁnﬁkSQSSDLtbécause of

am nogaei g3 Raf dﬁ%”%é%& oﬁoéuéﬁfiﬁaiéhflbﬁén determned in the amno acid
sequence anal ysis). "TNF-BP-DNAs" and "TNF- HP- RNAs" are defined as being

nucl ei c acids coding for TNF-BP or related proteins having the ability to
bi nd TNF-@p Nt Gitts afhliSt WbhED &QﬂiﬁhﬂlaeSEQW%@:ﬁ%jl ng for such protein.

13 TNE-BP-DNAs (and TNF-B r se GDNAs derived from nRNAs
ObtalﬁgegmeH%éHQQle% %%f&cfﬂé ?%? Pﬁgg G elbgs). "Al ternative

spl i cthetrapearnsid heraettmamt of thér numanhere adiififadr asvdgpihcehaccept or

‘and/ or__spl i ce .dono e fr h ecur The
resul?g%% ﬁéﬁﬁ% éﬁ ?é%éﬁéoﬁ?oﬁgfgﬁo?hgrk%lﬁeﬁ%gﬁb@BHASEEpa?t?§% presence or
absente tekesparidce. cRodseecduensess whrhudepodal Maxrtiadiay, frame shift.

The cDNfGHmatas rﬁﬁdtbﬁf@e{iow@ ShHal pafhkltca@Rt 3 N8 86g0kdi ng to the

i nvention_and contalins part of the se ugnce codi'ng. for TNF-BP can thus be
used §§QEWﬂAWh§H%}%ge% oBeneersS obNE /i A§ fﬂ#qasqﬁﬂﬁf%ﬁﬁhéFn|ng cDNA
cl one&:afer”ﬁlCHJ\VkN’mﬂO[ AKRPS. (Edﬁl’ﬁeRéﬁpQralthQferJhﬁtMﬁ sgmpthyri di zi ng

probe f ar re tions to_ isplate IN d t roduce therefrom
3l AV WBRREE | B parPet st Ber At mRn e €kl 1 ed and nore
effICEﬂmI émns£m|m@soAnnchedeappthoépganaﬁsSMa;esthdcbnmay t he desired
(A4 g»g% S t QEQFQPAS as hybridi zi ng
probes Q#%QQQ%g%%id £é§£€mﬁﬁ tﬁhlgrégﬁpghséﬁhf%pcapab & of f hybridizing
wi th BRESIGLIRNAE) ‘é@%l?n@ffbingl\FOBPan e.g. serious

hypotension or disturbance of the central nerve system.

Because of its TNF-binding properties, TNF-BP is also
suited as a diagnostic agent for the determination of
TNF-a 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 properties, this protein is a
pharmacologically valuable active substance which being



contai ning the sequence coding for TNF-BP. Wth the aid of this DNA as a
probe it is also possible to obtain eDNAs coding for proteins, whose
processi ng yi el ds TNFBP. Processing neans the in vivo cl eavage of parti al
sequences. As far as the N—ternlnus is concerned, this may be the signal
sequence and/ or other sequences%and optionally, as far as the Gterminus is
concerned, also 14 the transnenbranic and cytoplasmatic region of the
receptem n|attd1:5‘a]t h@dS\Ef@ég ﬁaaaiohzl @e/viﬁépfé@eﬁ'tddofmt R iy églt zi ng probe
to screen, suitable ri.es for preiﬁPge of cDNA containing the

conpf PBQ&&mﬁ%uﬂF%%ﬁlﬂB PBP%gl?NEq%ﬂkﬁﬁ% Pequired, this process can

be perfornmed in several steps). According to the |nvent|on the cDNA of the

abov d f| i by, eans PCR fromthe
%Pl ﬁf éﬁ%ﬁ?ﬁﬁﬁgggﬁ gucegm? rosaé%%§§g8e¥Pﬁlr%§ 2T (in ~

gtIIXpnmnehﬁnﬁﬁfpmotEénsewéahe¢hanah&ﬂngyototbemduwwﬂytmmrq, t he

| anbdla; w%&@rﬁ%ﬁgg Eésggo@%dy by dix%'[jﬁgf%%'i%%t ﬁéxﬂ%‘@g and

sequéenc base-|on i NSer al nihg the sequence
codi figrf GhempBFt i¢tieappl iDRLd s ng for a polypeptide with the ability to
bind TNF or for a polypeptlde of which this TNF binding protein represents
a partlal sequence were first provided for. .This also covers DNAS coding

for PARALIRY stRHPHRAYPNEL d8s defHied bt BRinnRee SiIGRe RfuEhee of the
|Ongpibs@H%A1m$émt16htasneﬁel@ﬂdﬁeﬁﬁyabedalprau;lﬁLtaTbﬁn@ugbeotlde

h ad] t th 213, t
the  ENIr S T8RAL DT REORIPEIRE | TherY 5ot Ro b oh AHE SL#EaFendi ng frane 4
st oppaacdaomﬁ sthsreceptdrs 1socﬂmesrematt®d eahietpet efifiedt toANBNB+@ON Start
codog ATGH A% 2450, LbuiES AXUIPY ] inkReoR! atishadon s in fact the

transFatlon codon use
organisms. This definition includes the ability of a

protein‘to bind to other proteins, e.g. to TNF-B, and to
inhibit the activity thereof.

It has been the object of the present invention to
provide the DNA coding for TNF-BP so as to permit, on the
basis thereof, the preparation of recombinant DNA
molecules with the aid of which suitable host organisms
can be transformed for producing TNF-BP or functional
derivatives or fragments thereof.

It has also been the object to determine whether TNF-BP
is the soluble part of a TNF receptor. This assumption

has been confirmed, thereby creating the basis for the

clarification of the receptor sequence.

Another object within the scope of the present invention
has been the provision of the cDNA coding for a TNF
receptor for producing recombinant human TNF receptor.



15 A conparison between the am no acid sequence derived fromthe nucl eotide
sequence and the am no acid sequences determ ned fromthe am no-term nal
end of TNF-BP and tryptic peptides shows that there is a high degree of
correspondence. As a result, the isolated cDNA contains the sequence coding
for the authentic TNF-BP. Startildg fromthe N-term nus, the first sequence
corresponding to a tryptic peptide cleavage sequence is the sequence of

fractyna Ea%e@sle%é/aéf PaOSpechflwmz@aéﬁéhalrﬁaw naoﬁti?hned as a side
sequence In the ananS|s of the N-term nus of his N-term nal

Ieu0|ﬁ§fé8ﬁF§é “@h8n3§ﬂﬁﬁ%HQQ¥aﬂﬁRF?rP?h%eEEﬁmW§§qﬁ%ﬁE€1 Si nce the

preCGSyngemnttéﬁmesé BHENY s30iad3 drs dHd e hydingrebi c, and since TNF-BP
is a secreted protejn, g §§%Iu3|on (o n b dr awn tha%; se 29 am no

aci dsCRBPREEET 7He ¥ g |8quﬁﬁﬁ %Netﬁécgﬁ <ﬁ?ﬁwocess

whi Chrépogk@ﬁl\/&d'l ofcﬁrgunengls-ec:r Q:Ejmm (Sepipemat et a$.$ﬁ1§ﬁ%)l N Fi gl 1). The
am no_aci nce. opt al St mai.n uenc t he term na

anal ySRECSt TRG BT 08h0 RAS1Pa Ty S rBel 68 BREfnCAR Wa h Asp-12 in
t he cﬁNﬂoaeq&ance sdhptuaspﬁr&@ﬂmseﬂﬁgﬁammanuetdalectnyssqlIdMBathe

alkalgﬂg9 qf éyg éﬁgmaﬁi” 2¥% hls%%xpepﬁgt ngg%% hbeProtelns are

pr ot e0 eave In Vivo 1 de, e GAssunmed
t hat HNFBRmmﬁrr¢¢¢etﬂrnaﬁoﬂ§ﬁanaiﬁﬁnQﬁrE%t¢9ub@thﬁned by processing a

pr ecuggRbrdddited h@n§ecggbbqrflw RS Ptcéhps thatNakermnal 11 am no

acids are cleaved off fromthe processed protein by extracellul ar proteases
at a FgFernsie HReTHErfoRye &NRIRELemE Fa ey BPnEgRsEddYdi®r ni ned as

| 1 e- GrNFAsN (Kodies Tépabtanal. y5|15987t)r,ynicbu:bts léppapt tHe xdEtate7: am no
acids 159-172. tryptic go%tl e fraction 21: anmino acids 165-172), with Asn
|

cor r eSpoRdiIGTIRY the“H8 I 29H P RIRPS %8 quence. Pot enti al

N-gl ycosyl ation sites of the general formula Asn-Xaa-Ser/ Thr, where Xaa nmay

Chon R ERAEASE, 1haBERE Thsilicd Mn 0s g Rhg oL Gy Thr) of the TRE- 8P
CDNA shgraniear igtrhesasfupifi-oh ithategaptossi seghy tes poamabdratews from

the fagle tﬂiﬁéof’@eaftﬁecﬁa%\b@ﬁ&@&ﬁ%ﬁ rYPALR ?é@éﬁﬁﬁ% %thdlde was sequenced
Asn coul d not be [dentified at thi's site The anal ysis of t'He nucl eoti de

sequed®89nd Wt he iR ROIALSE BHueR et rP%BﬂrtﬁBP§hwnnshoms in
conneatif@endrides hexpetl btk d) WNE +u cénedi THF-aSsedLh teadpeld--BP is a

glyco | a i i I erted by
proteo y|qudc ed%ggghagﬁe wﬁﬁgfhé%ég%ﬁo g@l%iﬁﬁtoqggﬂycﬁ%ro eln with 161
am notacitdee avents| peeuay ingblin stHuwwsceht séfernsad intgaatapt i des and
the CoORARANAN {\WaAHl BRd2GitaprBIeNCes derived fromthe cDNA sequence:

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 TNF receptor is
a 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-a and/or TNF-B-receptor(s) and the



17 Fraction Amino Acids 121- 8112- 19820- 3214/136- 482036- 531154-
67(am no acids 66-67 had notcorrectly been determ nedon the
peptide)14/1179- 9126133-1465147-15827159-172 The resultant cDNA is the
prerequisite for the production of reconbi nant TNF-BP. As al ready
mentioned, after the codon for Adn-172 the cDNA first isolated according to
the invention does not contain the stop codon that woul d have to be

]?Xpe?éﬁ@tﬁbﬁseaﬁrpﬂ:iﬁté@eb@n@hégbin@flnbhemcﬂlﬂf flidﬂUtShebblécS:b %oneE rﬁ?dl ng
rang i s .conti e regjon be a shows hi ghly
hydr 6ph&Biec EkQ&?st}Esk %Hvskﬁﬁ éﬁ %ék Y‘Il\ﬁsc’)fg B¥eg%i no aci ds,
f0||dmmdnbﬁdhamxpnwmcharengfathentenbpﬂbnxxﬁneme%y chaagdegani no aci ds
(Arg 06 Ar ibhits_t f eat f a transnmenbrane domain
i CFREPE ST ATRaEoh ehEnlerral il &7 cile rast the protern
portdenemmpmamtmpfraghnldtseandoanﬂaqdnastsenfnthe THFagain hi ghly

hydr G 18 The hydrophobicity profile is plotted in Fig. 2. (The
hydrophobdtlcy pl ot was nade with the aid of the Mac Mol ly program (Soft
Gene Berlin); the window width for the cal culation of the values was 11

am N rAGIAS, i iy KKPNABbGe LREHRAB N éf‘i‘ﬂiﬂ 40 p@swagvssgahké%s hydrophilic
reglons to negative val ues on the ordinate. The nunb er of the am no acids,

begi Fhakg thQ FEFRERIBF O feCRNANLALTEE18S WwHtoR 2hE 8Fscissa). As
f ol | aysrficoing i ;pf@ﬁesntﬁhucwbedetﬂwéa\wfmﬁhmnﬁ@rabma sol ubl e secreted

TNF- BP IS part o for .a.lar rotein:.This protein exhibits
the fE& ???ﬁoé.%?%mg‘ﬁegh&ﬁ Feﬁﬁ%PEr1 VRCREBPARE, contains TNF-BP in
a naﬂmﬁfﬁqumtiésdmeeausatbacehbuHaqehnnatuqnmbﬁatha genekd&rable segnent

typi %%ldrﬁ) té)@égé;rgﬁi ng g)?_%g] %ul es Txbfn@gréé ng ously obtained from

t hi s Wenbr aneboun eavage St "outsi de of the
t r anSiadrfircet dbfradne ¢héSSDpGFCﬂW o\fmrherepﬁMQ ntendopeetieaiom t he

obt aliesh GNirwko8p! Neh Yhibn' aShidd Uk ofs R¥nERetezRind tHY, confirms

the assunption fhat TNE-BP is part of_a cel|ular surface receptor for TNF
whos £36& %J?H%Fedeﬁa?HCPeépmb(ﬂde ¥ormigrt pFRENNGo&F PANF can be

cl eayR@Ni1ered e@wéreahhy f@&d suﬁ:é mﬁ&mﬁlmiﬁ 1Bedf1@F rcoftide sol uble
TNF- BP. ThlS Shf nat rute |on in m@ with respect to the
f unc T S 127 £ OF ndRc B EH ﬁ& gﬁ@% %éﬁ%F%r%fel pOSSIb|y associ at ed
mnthMmadaqusEQespecmfmeutgraﬁeMMQ_hybr1d1z1ng probes

Therefore, to obtain the DNA coding for the TNF-BP, it
was first proceeded as follows according to the
invention:

A library of the fibrosarcoma cell line HS913 T which had
been induced with TNF-a and was present in A gtll was
used as the cDNA library. To obtain A DNA with TNF-BP
sequences from this library, the great sensitivity of the
polymerase chain reaction (PCR, (SAiki, 1988)) had been
exploited. (With the aid of this method it is possible to
obtain from a whole cDNA library an unknown DNA segquence
which is flanked by oligonucleotides designed on the



—

19 For the production of TNF-BP on a large scale it is advantageous not to
start fromthe whol e cDNA because attention would have to be paid to the
requi renent that TNF-BP has to be cleaved off fromthe part of the protein
that represents the nenbrane-bound part of the TNF receptor. Rather, as
already stated, a translation stld codon is expediently inserted after the
codon for Asn-172 by directed nutagenesis to prevent any kind of protein

synt Ras 55 { eEnkBEWRg PR (el 2 (3¢ A nEPWFASTS TS BRSed 8F the cDNA

firstyoff&i-aedsaenohdlBhded tH | FVAGHREAR, CA @héremesegéa aspartial
sequence pof . the DNA §Céd| Qfg? for a TNF rﬁceptor I S 055| ble to obtain the
an

conplgtRridiehpgr PXE I EEARES artH§Q%%ﬁﬁW% &nd, for instance
by mesmenés, medpbied 1RGT thidAGr Fyinapi dDEApIKlfdrsAt on of cDNA ends”

(Frohman et al., 1988)) with the aid of a prinmer which was constructed on
the basis of a sequence situated as nmuch as possible towards the 3' end of
t he aig}stidgzctm;lAprAbefsl mmtma/dae nehhtHei batsies mmhvtehnei mral screening of

t he a t r.t o] s the probe.
Accof%qlgi élWr?vreAn éﬁ@% q‘ﬁl@jﬁece# CS n§ g{ﬁpgt I sol at ed
and, am:idl\ seguencels S’éqﬂ:@mltmep@ptbﬁﬁsl wmhe:h:d‘rqﬁ eioeehuman TNF recept or
CDNA ¥@s, pREA! # @ma@ﬂ g@zﬁgg r frulwpectA BHNLI R chhe present

invention Is a unan t he DNA co t erefor Thi s
def i FePHASEBIFr PREE m%&WfﬁPd#BHﬁ%l'@Wﬂ? ¥2Eer ni nal and/ or

I\Her@bﬂainéaowtlmed:hee di.d R Pcesssd, peobledy hyatkdhedokoper (for exanple
by chgqg gt grotegl tic 20
r t DNA rary 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 suited 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
whose nucleotide sequence does not exactly correspond to
the sequence searched for, e.g. because of restriction
sites intended for cloning purposes or because of amino
acids that have e.g. not definitely been determined in
the amino acid sequence analysis). "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 nucleic acids which contain a sequence coding for

such protein.



cl eavage sites, glycosylation sites or certain regions of the domains) or
for fragnents, e.g. the various domains of the TNF receptor. In conbination
with the control sequences required for the expression, the DNAs can be
used as part of reconbi nant DNA nol ecul es, which are al so the subject
matter of the present invention, Bor 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 nodifications or fragnents thereof in

| arge_quantities in a reconbinant process, for jnstance, in qrder to be

abl e TRFCBEONAS et BRY aPRERYPASAa 1§ RAWRELIDF thEAReEEFEyed On the

ot her rhafnd mRMrghaesbeakae§ obiyCat elelrhataivdesp Y hashgr eg whebet hese DNAs to
make s i.e$.0 hapi .dynam.cs.of the TNE/receptor

i nt er 3¢ ggn%qéh§%§¥£§f'tré;géggg%f%%1 %3?%§%vaﬁ%%n8f%ﬁﬁe vari ous

r ecepremoy@iniafs imtxegsewhserehdiddfererite spLbndi aaaeptNE aadgptor (or
fragneghscy dgllid SatLong bgceal) Usefle | RENEXBILALOG DSt ances as

to the interaction with TNF or tﬁ% recept or I'r i npact on the
si gnafher Hesfudrt amy ueRNASy dTRE e rSifarems e mmgshetsbiigtpeoteitad/ f r agment s

or Cobgie?!a‘}'?;oﬂafhg'ﬂréééﬂéé%&rﬁgb@egi&f Stkapyei Eeccekby) constitute the

precon ion for the identification of substances substituting TNF,
i nhi bFEARGNASS hivFRgat BOBRdPAEc &Mk inprisyed shbstances that can bl ock
or intensify the nmechani smof the signal transfer initiated by TNF. One

possibility of finding,agonists and .antagaoni sts_of TNF or .the TNF receptor
consi%b? ﬁ$4ﬁu ?ﬁi%ﬂ?ﬁ@ggsh%bﬁre ) MbEEt 1 VS sEFEERI RRE2ATSR tabl e cel |

| i ne, apceietiald ytonthéhahveaadd omotarek praassa ins epdogepdushieuman TNF
recepLQl,,d n r W \ r j cqnt ai ns the DNA codi ng
for agg %&r%oé]nggﬁar gégp?g?, \g\/\x}tn'i%c‘ h@%o@ggggdbggn%mdi.fi ed in
conpahiybaiidiiza g heraheufalr sbkadividng T aBPrBNAST cagdailstindnd

ant agepingl o1 dRePEEELMCLYNACAN il NedrtReshbRed S @R e action by
studyi ng the response to the interaction_of the substance wth the receptor

via auSE &5 @ rlapbFiel ZinRa el e R BliR | RFeparatdonst &txin ki nase C or
gene aglstid OINFeBP-RNRABJAMSS & S HiesdutcdetNesatrage e NF- KB) . Mechani sns
and dénaniqi f ﬁ&g IhF/neceptor interactioQ, Ehg.gﬁgﬂ@} transfer and the
cor r eSS %ﬁ#% of 1PR&3FESHESTF HoretIE 2aRC8S2eEE5d udi ed by conbi ni ng
t he DeAmgdgineied andi mgreoe fiffie ettt aset¢ehingdoAniothefr t he TNF recept or
(or P dderegh) 1 Wi LReDYA SEIRI % £06ha0abgi Uar bRUS, tdgerenbrane
dormai nS~and/ or_various cytopl asmatic domal ns ang by expressing the sane in
eukar PN PNA FYhbrazdgs aithyBre RE2pPEsthesepPYMFCES mi ght be suited
for fwimrsidPgihgf praBesQn on the respective rel evance of the various
receptor domains on the basis of possibly changed characteristics for, the

signal transduction, thereby facilitating purposeful screening. The
avai | ahid ialyowé-daEinBaDNr (foragiterwariaptedf iscodipadplfeoroff he TNF recept or

is a i 51 o] iNi t NQQI; & T gl , a DNA library
(is scpégﬁggg%%%gg %??Pn%@%ﬁpégﬁaﬁgﬁgﬁg gﬁgg?ﬁgéPgégﬁﬁggﬁ>gﬁgngs are assayed
as t oo LngeyhRagedienaeemading yfaEqUNRcBFe &t $heqided for the
gene @ePrass OhNANas 42probe it is also possible to obtain

CcDNAs coding for proteins, whose processing yields TNF-

BP. Processing means the in vivo cleavage of partial
sequences. As far as the N-terminus is concerned, this
may be the signal sequence and/or other sequences and

optionally, as far as the C-terminus is concerned, also



addition to the coding regions (e.g. checking as to the pronotor function
by fusion with coding regions of suitable reporter genes}. Cbtaining the
genom ¢ DNA sequence offers the possibility to exam ne the regul atory
sequences located in the region not coding for the TNF receptor, especially
in the 5 -flanking region, as topg possible interaction with known

subst ances nodul ati ng the gene expression, e.g. transcription factors,

ster qiyls, ¢ ARAsRERBIAN d Arld L ¥l Ssrd 8P esehiah Birdhhhave a specific
effe(?&t or the expr.essi on of r}%hi s gene. The (ra%suf‘t glfo?hs?nch studies offer
the zetepter-tht par fdserafions os Hukh ¥ibbt Bheesitloof Khiimdul ation of
the FEEEPLAL PFBLRS HPE UL %iﬁrﬂsFlé Agbﬁgcaib?faﬂ%%c'f&of the

ability of the Cell to interact with a result, the specific

reactilm RFefiepRe Pifg&MN APl ning that cerpiete sgqusaas opped. The

presefddinyenbion aNgo redupcss. DNPs Mbighreadethas §%-cte>@£%m the TNF
receptor or_its sol.uble foqu ﬁglch possi bly have different characteristics

as coMpRREIRPRL AD SY&HR Pekeptor. These are expression products

whi ch were obtained by way of alternative splicing and have changed

stru [ rtial, r.eqj . fof,. In Ce.S ctures t . can change the
af fi ﬁé#égfaﬁ%ﬂggg& ?"i%tey l?g}req{@%%% ’%‘.‘%a%%ﬁ‘?TﬁE gi’ %NI%% I':?)%eo-rcpezj‘}'tlfré%cé1 a chgnge in
the tspauendeef Whdicbnhypdofbadre ahigmihedryisherns\Wotth PdRe fisip of the cDNA
codi ngnd oepithe1 TNELSCAR! Aine It So PERgHELA EepoialibdC!Elp act ds whi ch
hybridize wth the ¢ or segnents thereof under conditions of |ow

st ri ngEreyHERA3c8dd it g4t yperas désedviny the xsPeatyed 23 to bind TNF,

or coitpéanihg s&0weRCemadi NMbFOFy SUERe POLNMBAALDHA: wWdader a further aspect
t he subj ect aatter %f tg%f resent 1nvention is the reconbi nant TNF- BP,
t

pref REOPITRH £EOMe 13HEnct eprEsefitSleRedsaMebl e part of the TNF
recepdequehceie Mhvdentlieah tos 4 hes DNAvasdi-bhgnghepsorinsEYt BP which is
secre LE the.cel uper nat ap_he oduced by incorporating a DNA
const%%%?égggpgi%Pﬁbskﬁélggﬁ%éﬁggi%éd?%g ?gﬁ g%F-BP wi th a sequence coding
for a signal peptide under control of a suitable pronotor in suitable host
Or ganisiEe , CHRAS Adai A LIk Y9b1 fpePESHET ARkY e, jau b cells.
When a, signal peptide i's used wth Tespect to the secretjon of the protein,
t he BNENAodNEgOFofathé RYnReRebiedet| ¢highedhd st MYE AR bef ore t he
codornpietednpipiresehital M pamt {91 Nspgadtet. wArea fliks: pybdv Baeaal pepti de
is supted #Eat arantq;s t creéion ?f the mature prqotein in the

corre %Bhd' ésh °orcg°an%rs?n i 5% H’? RE ?P&ﬁ‘zﬂ osfeﬁ’e%be can al so be

pl acepobepeptitles.tri pl et coding for the Leu-1, and in such a case it m ght
be necessary to separate the TNF-BP formcreated at the N-term nus by

cl eavage of the peptide consisting of 11 am no acids, fromthe unprocessed
or nofheosprpilete prsdeseldanegrengeaffagbet tomalesturddNAat i on step

Si ncej §hereDMpcalitRia tihe £ofed£QEedSinlF2g, whi.ch represents the G ternminus
( because of the C-term nal analysis, does not contain a stop codon, a

transl ation stop codon is expediently incorporated after the codon
This nucleotide 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 same reading frame a
stop codon is positioned 4 codons 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.



24 for Ans 172 by directed nutagenesis with respect to the expression of
TNF- BP. The DNA coding for TNF-BP may be nodified by nutation,
transposition, deletion, addition or shortening, provided that such

nodi fied DNAs code for (poly)peptides having the ability to bind TNf. Such
nodi fications may be changes of1bne or mare of the potential glycosylation
sites, which nmay perhaps not be required for biological activity, by
replacing e.g. the Asn codon by a triplet coding for another am no acid.

Taking into account that the biological,6 activity is retained, nodifications
may Be GREIAFHERN RRFEReRcthr aminchAfjel $2IuRBCE danivRd pfreMes (for

exanph i giddesagibatet Aaeae 410166, atha sfirthdNA nol ecul es are a
precondltloneégr t he construction of, reconb DNA nol ecul es, which are

nant
al so dete et T HaR  BReopmipe—heddad sRAt PoOnTNETREARRA host or gani sns
can haigtansfpepeiidesdsgoesnthat tdhes ol i a haghbeeafried nefl wi th such

r econbi_nant ecyles Ln f Qrm of Si vectars, containing the
DNA<ﬁﬂﬁﬁﬁf9%£g%3%%btgﬁngmffﬁhﬁ%F- %uﬁ?§¥$§g§n§a§ﬁi%ﬁﬂi7§nﬁndified in a
sui t dlhlee smquence peefléngbifprwithle aytreentiagTNFgB&l. sequence, and the
control sequences ( ~ required for the expression of the protein. Like with
possi bl e nodifications of the DNA sequence, host organisns suited for the

expr &§AHLRG ef Beh ebhedN-sarmicwsar I5h& £ RrsEspeaiense he bi ol ogi cal
acti idph-pd AL REOLST A LoyRitnd P IS 08YBhvabiRe sadasd csitera
applicable in the productign of reconbinant_proteins, e.g. conmpatibility
wi Uh e SRTERRER GBCEBACEIPTA) efu- B3 TREACH ty.) 4 SEHEER ORABT ¢ he
PO e I e dact alan e oot ot o s The Selecti on o o eul tabie
vect &healbg'bt?’gf‘flaﬂg ??o#’?‘ﬁg nog‘{h]i%?‘gﬁéiﬁm%‘aglt ﬁ'@ﬁcrje{h%for mation. As a
rul e,caririesponds star theuBOddh tamwitng eptidain the obNfesseqhen®dlAs coding for
TNF- B G OLAE "Grb8ehifig! DeGHd N d #7280k heaklaRs e ey
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-S29 in Fig. 1). The amino acid sequence
obtained as 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 alkaline 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 hot directly obtained by
processing a precursor during the secretion process, but
that the N-terminal 11 amino acids are cleaved off from
the processed protein by extracellular proteases at a
later time. The carboxy-~terminal end of TNF-BP had been

determined as Ile-Glu-Asn (C-terminal analysis; tryptic



Wth respect to the biological activity of the protein, it is especially
the possible relevance of the criteria determned in the natural protein,
nanely gl ycosyl ation and hi gh anpbunt 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 coding DNA is conlderned. Therefore, eukaryotes, especially
sui tabl e expression systens of higher eukaryotes, are used for the

exprﬁggteae ?@Q&Ef&ﬁwiﬁntaﬁiﬂbe%Eﬁaﬁf¥3b¥¥ﬁﬂan€9& %&Er%%§€¥8§(ﬁ TNF- BP
wer e tected in eukaryotic cells within the scope of thé present ivnention

The fraekdomarkl TNBR RCide LEPert’in, %Jstwﬁna@meﬁmr@m. fications
t her egf Wi gddiavieor Ne7 abihi txet @DNDI J&Ecean be used in the

prophyl acti ¢ and therapeutic treatnent t he human or ani mal body in the
case of indications where a detrinental effect of TNF-a takes place. Since

a gl\fvﬁoegh&ﬁiaﬁi tﬂiﬁﬁ?ﬁlaﬂ%&nabiétﬁtcﬁﬂtttﬁﬁi%i@efgélEBE fiotmggrathle rel at esl or
noditil e es can use | SultabLe doS 0 1 ONna In arorm
odi PEBT AT oLpiERe, §at Tah e B FERT LR 8. B Do f or
i nhi axktiept tflvr gdf@rinef INE-BU|tudmpmsgen®sa12Euevhqmsm4asﬁhe subj ect

f f
mat tap S’ tﬁ%ﬁfféepi J?”éfg@t b%’i- %é&ﬁi% £’£§f gﬂ@k”ﬁ‘i&“ fepar ations

cont 31 hi ig “an anbun conbl ctivel |ng t he
b|oIbQEC@NEmﬁR\@ENAo$eqNEn§eamﬂQﬂhQTGSiPmBFlQnr§h§¢e@%ﬂﬂ%ﬁxﬁﬁ|de Wwith

the g@y f&té& nfiolT wsPRECIPGSIY | £8dt PERRET dhk@ngndr € especial |y suited
for ent ér al l1cation in the case of, the above-nentioned indications

Mer@oar@@mqnﬁbwm teypEic slepvages RARkIGRJIWAE. §equengas fAsin of

| yopBbluigetRst Ge SPAEhLORS edTRE@S RTINS e JNF- BP or a therapeutically
effective functional derivative in a therapeutically effective anount,

possi bly together with physiologically conpatible additives, such as
st abrhiezenrm 1yrni$ es 8, theenel@dtiele sequence and of the amino

acid sequence derived therefrom shows in connection with
the performed protein-chemical assays that TNF-BP is a
glycosylated polypeptide having 172 amino acids, which is
converted by proteolytic cleavage after the 11th 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
cDNA sequence:



The dosage depends above all on the respective indication and the specific
formof adm nistration, for instance whether perfornmed |ocally or

system cally. The quantity of the single doses optionally depends on the

i ndi vi dual assessnent of the case, taking into account factors such as
general state, case history, age,1meight, sex of the patient, etc. O

i nportance to the determ nation of the therapeutically effective dose is
the censiderati on of glenanpuRtisof rel eased TNF responsible for the disease
and the anmount of endogenous TNF-BP. As a rule, it can be assuned that at

| east YHe Tane nolrar —anount  of "TNF-BP,” possibly a nmultiple surplus, is
needed for the rel eased amobunt of TNF for effectively treating a di sease
triggered by TNF. 27_.The _above problem was solved in detail as foll ows:
As for the hfghly puri%FedBTNF-BP, the N-term nal am no acid sequence and
the amino acid sequences ab pepti des obtained by tryptic digestion of the
protein were deterningg; S#rthernnre, the CG-term nus was determ ned by
carboxypepti%ase P, drfgestion, derivatization of the cleaved am no acids
and chromatbgfBphi c s@par aBi on. From the pepti de sequences obtai ned by
tryptic diggstion, andgwi i respect to the use thereof in the PCR for the
preparation of oligonucleotides, regions were selected, on the one hand,
fromthe N-3®rminus afd; 67 the ot her(3B¥eP 2EbAFa66NPFt idcbamtde in such
a manner that the conplexity of m xeddit&oPug! BaEhIGR HemPihd®W as
possi bl e as for hybridization with cDNA.. Based on these two regions, a
respective set of mixed ol igonucl eot iYestR@rBeBF&ESPed, the one derived
fromthe regapniat thegoMNt enm nus being synthetized in accordance with the
‘mMRNA and the_one deriyed._.fromthe tryptic peptide being synthetized in a
reversely c ﬂplenent2¥§-&ﬁﬁner as to the t nRNA. To faciliate subsequent

cl oning of a5PCR anplii4f7-ads8segnent, the set of oligonucl eotides derived
fromthe tryftic pephisde 4 provided with a BanHl "restriction site. ~, DNA
was then isolated fromthe TNF-a i nduced fibrosarcoma cDNA |ibrary and a
TNF- BP sequence was anplified therefromby neans of PCR The resultant

fragnefie Wessah eaed abasede LG rdtediafs 188 RrUe! @old JA ANk £OAt ai ned the

sequence codi ng . for the tryptic peptide
q of recombinant TNF-Qg{ Pep

As already mentioned, after the codon for Asn-172 the
cDNA first isolated according to the invention 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 region of 22 amino acids, followed by a
segment having a content of positively charged amino
acids (Arg-206, Arg-209), exhibits the typical features
of a transmembrane domain which anchors proteins in the
cell membrane. By contrast, the protein portion following
in the direction of the C-terminus is again highly
hydrophilic.



28 20 between the two sequence segnents derived fromthe priner

ol i gonucl eoti des. This DNA fragnent was subsequently radi oactively | abel ed
and used as a probe for isolating cDNA clones fromthe fibrosarcom -

i brary. The procedure was such that plaques were first hybridized with the
probe, phages of hybridized plaguss were isolated and ~ DNA was obt ai ned
therefrom I ndividual cDNA cl ones were subcl oned and sequenced; two of the
characteri zed cl ones contained the sequence coding for TNF-BP. This

sequence forns part, of the s ence ¢ or a_JTNF receptor. After
shor t BRen Y@HQP% ObisHdodi Eeg?oﬁsaﬁ 9 %ngﬂblﬂ Ja §t06€%660n after the
codonhiraropheb@ﬁle:ynpnadt amslmadedwd.ftht hmenaam ad)fTNEeBRad he cDNA was

i nser into a suitable expression.pla hat e otlc cells were
ok bR e e e B R AP e Tt LA R o r L oA
The stheél cadkmdwti3n r@@itimeo‘fralbesTNEsr ddepﬁmxncwaacidsnd by screening a

"3 DR oERN Id ALOIL O he bahadldch dUiTRe L5l Lal e 06w th a T B

pr obe e conp te c e rat TNF receptor.
The 3hyd@;@@hedm mmn%ft@hnegépme MaMﬂ%mmtthasoaslsmm that it

corr egpandanki! e WSl Mido heghen BRIHhING FEOR! LAl gl d he human TN

receptor, was used as a probe for screenlng the HS913T cDNA rary once
29 agBPRhiPRiNe S deks aSRPBROROKNE MBFF 182 whol e DNA codlng for the TNF
receptor. After shortening of the 5 non-coding region the cDNA was
inserted | 0 an:§%¥re55|on Iasnld an he e re55|on of, human TNF

r ecepf8r TP RRI PEOhgLINg &G fePBRANEPAd NG §2%/i oact i vel y
‘IabeleHeTHEluble 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
considerable segment typical of cytoplasmatic domains.
Soluble TNF-BP is obviously obtained from this membrane-
bound 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
proteolytically 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 the
receptor said protein is possibly associated with one or

several other proteins).



It was confirmed by means of the Northern blot analysis that the isol ated
cDNA al nost corresponds to the entire TNF-R nRNA (the slight discrepancy is
due to the absence of part of the 5 -noncoding region). The concl usion can
be drawn that the expressed protein is the conplete TNF receptor. The
invention is illustrated with regerence to the following prelimnary tests
and exanples: Prelimnary Test 1 Preparation of highly purified TNF-BP a)

%—%@ré}{é rQhubkiRe: %%Oqﬂmﬂilaﬂlahyal $a 'en%dﬁlélrﬁmﬁspatients stored
ttles contalning EDTA ( g Tris 1 g/1) and

NaH3
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CO”%%’Hérﬁfénb%ouhhr Hdd 1 98 lbalaeeas tofe ardtaitemeet menhke

henpcapi ter with an_asymetric hol |l ow fib FH 88H,
Ganmﬂﬂ BR haﬁ Ithﬁ1Q¥§ﬁYﬁ%|%¥€oﬁF8Wt%g@!ﬁﬁfiy° hgﬂﬁoREB%gggtgd urine
“ﬁsﬁﬂéQYEéﬁrégéw$§ dﬁ!mﬁémﬂfaﬁehﬁﬁunﬂHﬁﬁrﬂlﬂfrmhe BOFt hi s process, and
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synthesis from going beyond the C-terminal end of TNF-BP.

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 amplifying the missing 3' end, for
instance, by means of modified PCT (RACE = "rapid
amplification of cDNA ends" (Frohman et al., 1988)) with
the aid of a primer which was constructed on the basis of
a sequence situated as much as possible towards the 3!
end of the existing cDNA. An alternative method is the
conventional screening of the cDNA library with the
available cDNA 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 present invention is a human
TNF receptor and the DNA coding therefor. This definition
comprises DNAs coding for forms which are C-terminal
and/or N-terminal shortened, e.g. processed, or for

‘modified forms (for example by changes at proteolytic



This step was perfornmed by chargi ng DEAE Sephacel columms (2.5 x 40 cm

w th sanples of concentrated and di al yzed urine containing about 75 g
protein each. Elusion was carried out with 800 m of an Nad /| OxM Tri s/ HCL
pH 8 gradient, the NaC concentration anmounting to O to 0.4 M The
fractions of seven colums contai2@ ng the TNF-BP, having a total protein
content of 114 g, were stored at -20C. c) Affinity Chronmatography To

prepai gat/Rg el i t@PhagPg8os 9l HRonr Eifted (O d@téﬂnoré%%ﬂégm& t_1 l\/ltNgd :
romade-acti vate

pH 9 (coupling buffer) was cqupled to 1.5 cyanogeni c
Sephﬁ%o§834§°?‘lﬁn’é?%c ) ?O’thrggﬁ‘ﬁgrté‘se é%ikﬁl\g%r%ﬂ“imvl HCl and washed
Wi t hgepEpnsN® HuHerTNAf tecepdadirt.i an eombiMatal diewsurpensi on was rot at ed
at roomtenperature for_ 2 houré. Thetﬁlxcesxs Oef CNBr gggupEN\gas bl ocked by
rot aFPBREFST SSRGS E RaAF A& £OK R LRI BT AN nESpA8S The TNF
Sephaaasberasal tas npé ety ofiaskeedmbdnamnd] ONAtesoleciMesiaCvhi@hl M sodi um
acetate pH 1 ) , .G Aaci 4 qu y stored in
phos%ﬁgt %-]bsu ?g?%ds%ﬁlg% \I/n\ngft%e%ﬂ %ﬁ.gglﬁz?nﬁ%d?ér?‘et h%?%ﬁﬁ?%?‘i'dgwrhe

f r actheng reinfmeat fonne St ppokpryotd s@r tenkarydteat haskton of 0.2 31 M
NaCl Qg\(}l ds/ 8H, TNELSePharase was Packed, R, a col um and
vvashggbvm t S-Ff([). 2 CI)I;i/lq:ilté%l , ﬁaﬂlﬁﬂa‘?’lﬁ'sliﬁm, ftgd'H 8, and thg EI'%IE BE} cont ai ni ng

f r acPFOARICIIr e spbnEnfigTNE FBCEPTRr PHrdihicykiengppkied at a flow rate

of 1@rilddaraiyl tHefusel Y nwashe@d \Wuahtdtidd NaCla +&BMbAihankdCl, pH 8 until
an absorption could no | onger, be detectedq in e eluate at Zi%a%nm TNF- BP

t
was PROSFESSn Pt 1RSHABCRI gl idreaicEe gt 2?’%{.]eTRP-E agddyaitieg fractions
of 4dtpepai-alimsss iGhelcerbueetdrand i Wiphitezastop. t Oonakhendt@centrati on
of 1 m, af.ter addition.of l.yet hyl ene 0 The | yophilized
sarrp?‘gg\%(s %%é%?v%‘dg? Y&itétcl ﬁ%ei swac{%‘r eﬂé%%%ﬁ%f/égﬁeggg’g)&& distilled
wat etheSEhdNASl kg edakeanpitadiesrion e stegleanisma gpdplynamdasn state.)
Thi s v fd ' e rd.er. r'f&qgt 00 tinmes in
corrpgrE?Js%{lé vc\ﬁﬂpélﬁéégreggegﬁﬁ%%i%&%DtF%é ( per?o?%ggg%%&%gri bed in
prel PR 4y8 Tekevancef ofh &pNVPH QBhtERFRIECY raePRdAS SFowed the el ution
of t BleREmdis €0apesents w th nol ecul ar weights of 28,000, 30,000 and
50, 000. d) Reversed Phase Chromatography An aliquot amount (-1 m) of the
fractions obtained fromstep c) with an addition of 0.1%¢trifluoroacetic
aci dThes mpbmleiinantaTRFoRRC iR & 1(bxc of waamé thar owci a) connected to an

; A / 5
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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



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 determined with the aid of
the conpetition binding assay, as indicated in Exanple 1, with 0.01 ul
sanpl e being respectively used. TNF-BP eluted as a single activity peak
according to a sharp UV absorption peak. This last purification step

yi el de i NGr Lb_speqgi L thi Vi by- ut i L tota
increé%ﬂag%iggt?gfgﬁhggaéo%pgpgég%%ﬁ1%%%}s%g$€fngggﬁ%gg?h)'f%%%centrated
di al ystzaturdeey aabuarpdess abogndpgenousrunapsTNEDEeRARE®S, t he reduced
and Nofls 'Gee eelr 8ATEbEneAAG LA Wector [WH £k CohBalhg! ikHaya test 2,
yi el ded a diffuse band which _pointed to the presence of a single

pol ypeppdeanwfer & fBnesdraslnditghirasentue Wolobohasheassikke appearance

of the,baRdgoli ghbabendesmba ik P e GO noe8ral BRLRdIRIEr 0genous
gl ycosyl ati ons and/or a second pol ypepti de @resent in a small amount. The
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extended at the rm,nus _as  conpar wi t - was ,c i rmed by the

sequenE%s%?n?ﬁete Cadl5FER é-']'[ogp\ﬁrﬁ?%% %‘é%%gﬁPCSf w %ha%r}h% acids is

pr esentebepheenviheassgidlkbdequareted (Shafpesd. eh2ymet he sequence of the

segne r espopdi,.ng : 1 nal ,si e t egnent bei ng

obvioﬂé?gggFggﬁe 'gffp%?gﬁgghgh%gggéggéb ﬁ?%?%i%geag§§gggglP%iiéry Test 2

SDS Ponagg@nafedeuperomide: ddsmitass, (NDKPNGE) SDS- PAGE was carried out

according to the nmethod of Laemm i (Laemrie 1970) on flat gels having a

flength of 18, cm a width of, 16 cm and a_thickness of, 1.5 mm and 10 pockets
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on the basis of possibly changed characteristics for the

signal transduction, 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 resultant
clones are assayed as to whether they have the regulatory

sequence elements required for the gene expression in



The result of the SDS- PAGE showed TNF-BP as a pol ypeptide chain with a

nol ecul ar wei ght of about 30,000. Prelimnary Test 3 34 a) Sanple
Preparati on 15adngfl gjhz_\ggrotel n purified @pcording to the prelimnary test
1d) were desalgs%g%c\)/l ar qase HPLC and further purified. To this end
a Bakerbond WP %Eaker 141961xe 50 m and 0.1%trifluoroacetic
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Prelimnary Test 4 SDS-PACE The sanpl e preparation was performed in the
sanme manner as in the prelimnary test 3, except for the difference that

t he sanpl e anount was 10 ug. The sanple was received in 50 ~I water and
divided into 4 portions. One of the four aliquot parts was reduced by neans
SDS- PACE according to the method2af Laemm i (24) with DIT (dithiothreitol)
for determning the purity and was separated on m nigels (Hofer

55x80xQ. ‘~4h r +hRdi i L m t 8 was used as
X C%gﬁg Tﬁ% ot 80@5&% thRdiscrhfthdd PE&LAY RBLY shis

the nole ! ht mar Stal ni ng was perforned according to the Qakley
met hogolopeirbidet 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.
Exanple 1 a) Tryptic Peptide Mappi ng About 60 ug of the protein purified
accor HnAgrt & prertherapyPeest the sialetleBatedr vPa EBRePI@&FYHase HPLC and

t2 235 mf}r)HK/bB&rid}iig/iéi??? f@cbmotin%m: _qgﬁmwpwﬂew_rgwyfqhum (BaferA ) 4-3 X
an . oLrIl uof Qacetil C acl W\Eere use wat er el uen and I n
ccet ORPERAGALTR e VS g ahppaa thaste Shbubledpert iordie was 20
to 68¢Nef redamitoB o8 RAenimvebatient ican ties DNApavdlihgl thlerZifbim and at
280 nm The TNF-BP containing fraction (retention tinme: about 13.0 36

mn) was collected, dried and dissolved in 60 ~1 1% amoni um bi car bonat e.
1% w ENFe®RE ogpbeldi hg secTedeady imypdihe (Beokhr sngernkiamiciagn hws added to

t hi j ' Xt ' ; f 6 h . 1%
I'S ?9‘0&%&&1 %gugﬁéo’kggat%ﬁtﬁgﬂ% BNA &@ﬁs{:?ﬁ&@?&ﬁﬂt@ﬁﬁ%@ t4fe © NOUrS

W w trypsin was bsequ once agal n and incubation was conti nued
over nEgalengy ¢pdipgdieti JAFoBR Relth sul $edeeBFrdged e f% i on bat ch

had t hegrpddgsehbeaat Anb@ rulcdht¥dir a9f adsd 2t 8] af pRomd¥a tih ot hreitol and

twas all Quwed to stapnd at rqomtenperature for 2 hours.
sd%ta le hosg orgaﬁisms,rgépecfglly £n euﬁaryotlc,

preferably higher 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 codon for Asp-
12 to obtain a uniform product. As a rule, any signal
peptide is suited that guarantees the secretion of the
mature protein in the corresponding host organism.
Optionally the signal sequence can also be placed before
the triplet coding for the Leu-1, and in such a case it
might be necessary to separate the TNF-BP form created at

| the N-terminus by cleavage of the peptide consisting of
11 amino acids, from the unprocessed or not completely

processed TNF-BP in an additional purification step.

Since the cDNA after the codon for Asn-172, which
represents the C-terminus because of the C-terminal
analysis, does not contain a stop codon, a translation
stop codon is expediently incorporated after the codon



The resultant tryptic cl eavage peptides were separated via reversed phase
HPLC, a Delta PAK C18 colum (Waters, 3.9 x 150 nm 5 um particle dianeter,
100 ~ pore dianmeter) being used at 30C and 0.1%trifluoroacetic acid in
water (eluent A) and in acetonitrile (eluent B) as the nobile phase. The
gradient increase was O to 55% of4eluent B within 55 nmin; 55% B was then
mai ntained for 15 mn. The flowrate was 1 m/mn; detection was in

par al legh- alns? k% Ny 0a DroLESh al€adlendBQ M {th OPe SLESE. tB) tBgAuUence

Anal ysis of Tryptic Peptides Sonme of the tryptic cleavage peptides of
TNF- BRXSBEeSSIE REF¥FnBPto a) were subjected to automatic amno acid
sequence analysis. To this end the corresponding fractions fromreversed

phase HPL re collected ried and dissolved in 75 ul 70% form c acid.
TheseTS(?I Mrﬁo‘ﬁﬂ% ﬁ?FeENgybﬁs@&Yf &e é‘&f{ﬂeﬁ’ﬁ%&’y nm‘é%aﬁﬂﬁlni'ed 37

Bi osystramspbsi thidhu) sédlétdond Bhddie isanuenadlosrtdnbheg, 1pgheviziddie resul ts
of th q e i he t.r i.C pReptides;. the amnq acids put into
br ackg-’thzé%ct)éu no %bie(f%éeﬁqu\fgi g& o%tosrur@?%ep?w&llggf’"i g}?v‘l?ega" means t hat

t he artdheo adgildittiputd Pondb@NifdeStuichi ewdditf idatsigosi hagnbeThe anmi no acid at
posi ti i t ikl i j ce

- Xaa- Acgl %_n%:%) L%%r&?%eggo{snigt% ?olr?ffG%gelp%(gstL%gbj[%fl%%ﬁ/%g?ggg? l%g)?l the amno acid
6 is pidesht Wnieh yragypParbapsonet ke eatixed 17orheigkogdcadid in

Posi t i@ i6& 1aaH) ob)f! s8pnatihg kdent itHeL s NodSIUBHCE t¥31A%N- Ser (al ready
appearln%d.:n fraction 8) for the positions 6 to 8 mght indicate that the
am no S8 d% FF RRRERET; ANdNPc 8Scat IR KR 1nhe #FFSuNE3 thaitho aci ds of

fractithe bidieyicsleaytidenti dal retdidedcinodi BichBisnts acly ok 17 is
‘pr obabl ept i de_obt ai ned.by .i nc |ete tryptic.cleayage. The identity of
fractﬁé%é%#%é%h ﬁ%ﬁc ogﬁfP&%slfiéﬂgﬁ?%ﬁ ?#é@#?oﬂl§$ﬁ¥§ §triking. Both in
fract baridgesandfon éxanpilenr2duciag dinenmuonbar stldeabf)i.nterrupted after
the am no acid asparagi ne (positions 8 and 14) although a tryptic cl eavage
has not to be expected here. This mght indicate that the am no acid
aspar #GiNee ( Joie tbated RNAr aeliesmIEE @ie posPxeeandatianf fastion 27) could
be thene tc?fx’%&tfh&%c;@ﬂbﬂgoick@c@ﬁnbﬁﬁﬁr{ﬂa-pﬁm%éﬁé?ﬁlég?nivthti)éhggtr\r’?en_ Ej he
sequenge of_fractijon appeari nly in a snall appunt an e side
SequeRIE Ot STERH RACCas: Sinithes RIPTTRE pTRYPRERGRy (est 10 |
stri kisujtable flasstt bagahiempr alaei M dfrdmef omnad aadds geewsegiences coul d
{‘gts t b&%e%axfoaéee& 0BaANpaNB¥L1FRla WA SRR NBSELE Tk B (Prelim nary

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,
host organisms suited for the expression are selected,
particularly with respect to the biological activity of
the protein to bind TNF. Moroever, the standard critera
applicable in the production of recombinant proteins,
e.g. compatibility with the selected vector, processing



38 indicated that the protein with the side sequence is a formof TNF-BP
extended at the N-term nus, which is converted by processing substantially
into the protein with the nmain sequence. Fraction Am no Acid Sequence 1 Asp
- Ser - Val - Cys - Pro- Gn - Ay - Lys 2 Xaa - Xaa - Leu - Ser -(Cys)-
Ser - Lys 3 Asp - Thr - Val - (Cys)- (Hy (Cys)- Arg 4 Qu - Asn - Qu -
(Cys)- val - Ser - (Cys) Ser - Asn - s) - Lys 5 Au - Asn - Qu -(Cys)-

VaI :cys(ﬁram.t Oys ) af):.oxf‘s f tééyﬁ%'o)t( 1 %)gtylsgiglg 1 é Ll_e -Q/SHI-S é Er? )
Ser -cﬁhyactamstﬂsa, -sdfety #hd coS&r asp@cats p&my 4Asp) a- rdyes) 12 Leu -
val 'iﬁr%hé @é%fsﬂéﬂ‘dnciﬂe'héée br@gﬁism. The selection of a

suitable vector also follows from the host intended for

the transformation. As a rule, all vectors are suited

that replicate and express the DNAs coding for TNF-BP

according to the invention (or modifications thereof).

With respect to the biological activity of the protein,
it is especially the possible relevance of the criteria
determined in the natural protein, namely glycosylation
and high amount 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.
Therefore, eukaryotes, especially suitable expression
systems of higher eukaryotes, are used for the
expression.

Both transient expression and permanent expressions of
TNF-BP were detected in eukaryotic cells within the scope
of the present ivnention.

The recombinant TNF-BP of the invention, as well as
suitable modifications 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-8 inhibiting 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



13 Lys - Qu - Mt - dy - dn - Val - Qu - Ile - Ser - Ser - (Cys)- Thr -
Val - Asp - (Arg) 14/1 Ay - Thr - Tyr - Leu - Tyr - Asn - Asp G—~iJ - Pro
- dy - Pro- dy - dn .. v" 14/11 (Qu) - Mt - Ay - @dn - Val -(Qu)-
~l~~ , (Ser)- Xaa - Xaa - Xaa - (Val) ~(A~-p) 39 15 Lys - Qu - Met - Ay
- dn-Val - Au- Ile- Ser -28r - (Cys) - Thr - Val - Asp - Arg Asp -

Thr - val - (Cys) - Ay 17 Tyr - Ile - Hs - Pro- Gn - Xaa - Asn - Ser -

IG:e w:.(t@’%)es é&isi:o IW enhla\h'i:ed (a@’ﬁinltﬁf" $o- TME)S-B’ qgso f%@ - T)(/}r 20G
- Pro - - Pro - - n
;;nhlmrtm th?(aaffeﬁﬁcg ofy TL%‘ P@E?e OEQ@MSMD -yGI n-lle -yGI ut
Asn

Furthermore, the subject matter of the present invention
are therefore pharmaceutical preparations containing an
amount of recombinant TNF-BP effectively inhibiting the
biological activity of TNF-a and/or TNF-$, or a related
polypeptide with the ability to bind TNF.

Pharmaceutical preparations are especially suited for
parenteral application in the case of the above-mentioned
indications where a detrimental effect of TNF is
observed, e.g. in the form of lyophilisates or solutions.
These contain TNF-BP or a therapeutically effective
functional derivative in a therapeutically effective
amount, possibly together with physiologically compatible

additives, such as stabilizers, buffers, preservatives.

The dosage depends above all on the respective indication
and the specific form of administration, for instance
whether performed locally or systemically. The quantity
of the single doses optionally depends on the individual
assessment of the case, taking into account factors such
as general state, case history, age, weight, sex of the
patient, etc. Of importance to the determination of the
therapeutically effective dose is the consideration 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 of TNF for effectively treating a disease
triggered by TNF.
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26 An - Asn - Thr - Val -(Cys)- Thr - Xaa (Hs)- Ala - dy - Phe - (Phe) -
Leu - (Arg) Ser - Leu - Qu - (Cys) - Thr - Lys - Leu (Cys)- Leu - Pro -
G@n - Ille- du - Asn Table 1: Am no acid sequences of the analyzed tryptic
pepti des of TNF-BP Exanple 2 Analysis of the C-term nus This anal ysis was
perfornmed in accordance with the pginciple of the nethod described in
(Hsieng et al., 1988). 40 About 60 ~g of the protein purified according
to prelimnary test 2d) were desalted via reversed phase HPLC and t hus
further purified. To this end a Bakerbond WP C18 colum (Baker; 4.6 x 250
m) amiel abibve igptaelol @aceascsatived nnvatera ikl aienfoAloasd in acetonitrile
(eluent B) were used as the nobile phase. Gradient increase was 20%to 68%
of eluent Bin 24 mn. Detection was in parallel at 214 nmand at 280 nm
The THE- B diitai migigl §r potridnefr ENFBBDN theeNabeunihdl0amimo was

colle ' ' (o e S ved .l ~ dj : (set to pH 4
wth %tcﬁl%lﬁé%d‘?%@él] %ﬂélij %g% ?%dh%g/ldr?ﬁ{c} #%@%%@%égnéggbgﬁgéﬁ%%xypept | dase P
(0.1 ehpt@ined Y ctryBbefr fAges bl fheloorgtein2yexner e added to this
sol ut g@terilirsegorresponds to a weight ratio of enzyne to protein of 1 to
400 (Frohman et al., 1988). A sanple of 20 ~1 was taken fromthe reaction
m xture inmmedi ately after addition of the enzyne and the enzymatic reaction

was i Fuerthadmskdy thedCHtezmiomsvuds Hetlephinedckytrated trifluroacetic
acid %%%H@&Jﬁé%%i&gse P, digestion, 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, regions were selected,
on the one hand, from the N-terminus and, on the other
hand, from a tryptic peptide in such a manner that the
complexity of mixed oligonucleotides is as low as
possible as for hybridization with cDNA. Based on these
two regions, a respective set of mixed oligonucleotides
were prepared, the one derived from the region at the N-
terminus being synthetized in accordance with the mRNA
and the one derived from the tryptic peptide being
synthetized in a reversely complementary manner as to the
mMRNA. To faciliate subsequent cloning of a PCR amplified
segment, the set of oligonucleotides derived from the
tryptic peptide was provided with a BamHI restriction
site. A DNA was then isolated from the TNF-a induced
fibrosarcoma cDNA library and a TNF-BP sequence was
amplified therefrom by means of PCR. The resultant
fragment was cloned and sequenced; it had 158 nucleotides
and contained the sequence coding for the tryptic peptide
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at -20C. The reaction mxture was allowed to stand in the refrigerator
(about 8C), and sanples of 20 ~I each were taken after 10, 20, 60 and 120
m nutes. The rest of the reaction mxture was |eft at roomtenperature for
anot her 120 mnutes. Imediately after renoval all of the sanples were
acidified by addition of 2 ~1 of ogoncentrat ed 41 trifluoroacetic acid and
frozen at -20C, whereby the enzynmatic reaction was interrupted. In parallel

W th e, describ S | e.batch with about 60 ~q TNF:BP bl ank reagent

val ue2buREERRR T At Tt tRaRanss br kel T Epfentf cal

condi proner Afltiefortdrd datsidesnpl i ng all sanples were dried in a Speed Vac
Concentrator for 30 mnutes, mxed with 10 ~1 of a solution consisting of 2

parts of ethanol, 2 parts of water and 1 part of triethylamne (_ "

Redr yThgsSoNat ifordgmdntt heaPi swhagauehhe yAsiad insat tyisrel Bytabmleld Wat ers) and
once i r4 f.or= o peL] : The I e n.pxed wiwth 20 ~1
cach S8 RSRI.3E el R RERa ey RP CHIID Aol PSRN LR

tri et BpbgisaEconghdnmbrary hi Begapuaeeedpreomas Sixtlenyhabr piagues

deri vgbi-eatdiQtofhyie 83 &@ @ctdstrbeayedof fpHdqua the Cterninus, allowed
to stand gt  roomtenperature for 20 mnutes.,and then dried,in a Speed Vac

Conceh¥PXigizast Plafdirs whke sifiptatede it QA &PF noPBBined Sanpl e
Di | uegherefireat.ag iyt ol YBNEr 8lohes aealeyAuigeldwedeandati zed am no

acids,_ O these solutipns 50 ~1 each r |yzed wih.th Ld of reversed
phasesﬁﬁl‘:len(cceae’u 1O n%gi%ée pﬁﬁg’éa‘éﬁ&% a‘%‘l é%ﬁtaorg%scocr%l’?{r'ﬁalpgst %«?eori gi nal
i nst r seguemssenfcadind?i Loxr aGNEyBPem of Waters). The chronat ograns of the

sanpl es and the bl ank reagent val ues were conpared with the chromat ogram of

an anal ogously derivatized m xture (100 pnol/am no_acid) of standard am no
acidsTPQécﬁmQWane forms part of the sequence coding for a TNF

receptor.

After shortening the 5'-noncoding region and introducing
a stop codon after the codon for the C-terminal amino
acid of the natural TNF-BP, the cDNA was inserted into a
suitable expression plasmid, so that eukaryotic cells
were transformed and the expression of TNF-BP was
detected by means of ELISA.

The still unknown 3' region of the TNF receptor was found
by screening a rat brain cDNA library from the rat glia
tumor cell line Cé6 with a TNF-BP probe and by isolating
the complete cDNA coding for the rat TNF receptor.

The 3' located fragment of this cDNA, of which it was
assumed that it corresponds to the missing 3' region
behind the EcoRI site of the human TNF receptor, was used
as a probe for screening the HS913T cDNA library once



' 42 As becones apparent fromthe quantitative results of the Picotag am no
acid analysis (Table 2), it is very likely that asparagine is the
C-terminal amno acid of TNF-BP. Apart from asparagine, glutamc acid and a
smal | amount of isol eucine could be detected after a reaction tinme of 240
m nutes. Anmounts of other am no2acids significantly |ying above the bl ank
reagent value could not be found even after a reaction tine of 240 m nutes.
This result (-]le-E@ u-Asn as _the C-ternjnus) supports the assunption

deri 98&#’?’0&5(1%}1% YERLARANG SdORFeRTHP BRI etgleyfﬂ’lhioiepéﬁ{l}des 21 and 27

t hat cldad rign fer aEh@STNF| eedepoAsn (Exanple |Ib) identified at the
C-terminus in these peptides represent the C-term nus of TNF-BP. Reaction
time Integration units for the am no acids |soleucine @utam c Acid
Asparddiere shortenihf of- th@ 5'- @ -30dd H6Ag- regliGd e |ANA wasd8l9, 470 240
85, 537 152, 350, 416, 570 Tabhle 2: Quantitatiye .eyal uatjon of.the Picotag

ami na REeRE <ol 0 2y PP B s P Sh b 8 KR TR on aRBe g
Met hbasnare CENF dr eageBkamplies edikaxryht il egdlexplisciddbecitead ediat her wi se,

nmol egyl _ans i i gal ‘@t;hop& Lgh be | ooked up in rel evant

r ef e%glr??é)%bﬁilggo?%cg%lq)@gﬁtgh t he con%l\?%laoﬁg%?ecomnded by manufacturers
were used in the followi ng exanples. To sinplify the description of the

fol | @M Reh £XORE ESmeBENOGR s 4951 @t kepehbhial vYidd H{depsfgcur shall be
described briefly_hereinafter: "Cutt "di gesting” of DNA refers to

tting" or [

Lhe ERAH yiie tPEhRhEE GPMENAIRPHeFREEREPEBAS ¢A dMGrRIHES cases
(r eSTINFHR szenzyfmla) satighitd Qﬁ.s(dmbaihcilri b8 ghfee | &)bci Stnﬁé:ijélbﬁeﬁhér gof .
Restriction endopuc ses _are,.comercially aila and are_used under
condiah Ay BB R SR AL et 8n) b RPE ARShFEE R St Al bum - (Bsa
as carg idraymotkat, tiiet eixprtessiad| pX@FF)inad sprdieectampl elgai TSF oxi dat i on) .
Restgégéﬁgb?pdonucleases are nornmal ly designated by a capital letter, nost

nme

of the ti ol lowed by snmall letters and normally a Roman nuneral . The
| etters depend on the mcroorgani smfromwhich the corresponding

rest iiHd | PvEAEPBHC @aSa MAR rStd At @Itk Pk rieREIC&io IMWe | Serratia
marcescens% out _1 ‘“:%aDNA is nornally cut _with one or several units of

, Ab
the dPAARVIRTaBERE PG NA a3l s 3Gt PEA™PNGSHal |y, there is an incubation
period of 1 hour at 37C, but it may be varied in accordance with the
rranufzarctf{&r_r'lgr&n%tgs%c ions of use. After the cutting operation the 5
phospha%e group“i s soneti nes renoved by incubation with alkaline
phosphat ase of calf intestine (CIP). This helps to prevent an undesired

r eactﬂlcgbgfayﬂgnsfg%cihfiigqﬂ%} Wt e PedUPREGBENt |igase reaction (e.g.
a

circularization o

a) Concentration of urine

200 1 of dialysis urine of uremia patients, stored in
bottles containing EDTA (10 g/l), Tris (6 g/1), NaH,; (1

g/l) and benzamidine hydrochloride (1 g/l1l) and stored at
a cool place, were concentrated by ultrafiltration by
means of a highly permeable hemocapillary filter with an
asymmetrical hollow fiber membrane (FH 88H, Gambro) to
4.2 1 with a protein content of 567 g. The concentrated
urine was dialyzed against 10mM/1 Tris HCl, pH 8. During



44 |inearized plasm d wi thout insertion of a second DNA fragnment). Unl ess
stated otherwi se, DNA fragnents are normally not dephosphoryl ated after
cutting with restriction endonucl eases. Reaction conditions for the

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

d oni ng and Sequenci ng Handbook @Amersham Pl/129/83/12). After incubation
protein is renoved b ex&nactLon wi th phenol and chlorofromand the DNA is
preci it RFPFBRTL hB8NHqdddEs Phddte FHRIRFEEBR SFe@ehdfsicernt " | sol ati ng" a
speci fiax m@‘aéfeeaeghaeeammWo gy pp DﬁM{/meb]?Maﬁﬂi[%urﬁltShObt ai ned 3)/
restriction digestion, e.q. a 1% aqgarose, gel . After .el ectrophoresis an
visumqgéﬁ?%%igfl%ﬁewBﬁA%a?%%”q%ﬂﬁo P RT3 hi RGONRPH Y& di um br omi de

( Et Br }didees tiesns edAllagferthe sulseafuaretd pithftibeathienp stfegdevemd ecul ar

wei gh ich.has_al | i ad _is bound by further

el ectﬁpo%ér&gé?% {c-i %EES’lu%al;e%rsb%fe&?c%ggegﬁgggéhi zl1). The DNA is washed
by rinsing with lowsalt buffer (200 MM NaCll, 20 M Tris pH= 7.5, 1 mM
EDTA) and subsequently eluted with a high-salt buffer (1 MNaCl, 20 nMtris
pH = ®)5, Ian ffxehrnpe thaomykdaranteci pitated by addition of ethanol.
"Transformati on” nmeans the incorporation of DNA into an organism so that
the DNA can be replicated there, integrated either extrachronosonally or
chr onodbhal FYePTVaRs PErFREmes &Y Ehaf9ing PEAE ferhagel olunm®d

i ndi cateds in 4bechl 3wtanisagpt Sefluesntagt Fardboalnd AR 15H#6q

Pl /129/ 83/ 12%. 45." Se%rllg:i 27% of _a DNA means t%ﬁ det erm nation of the
nucl edti e sEGlERRELINE, d §HRF DRALR oS BERs e FIATIAN i"@F i rst cut with
di f f eretriedt outt wathesoomed, cfican eacl aghenMs Taris /HWOgo+@t ed i nto
corre i y o) .douhbl e-stra , or the
DNA i r a%?rﬂélrc\f egH%y Nlr%g:&g%%o égjﬁﬁ%@b% cé{ngphglgﬁd% °ar°§ éoepn)g'l J’r)g@' and the

si ze- Srectranhietst odgmeven aalumnsrpontpddingt hen&NF-RBR,

dephosplpf ¥hahedobh3 M dd¥s (ntaw dethed) g Allsle td@nadorymtion of
E.coli JM 101 singlestrand DNA is isolated fromreconbi nant ML3 phages

accordify to the ML3 C oning and Secsuenci ng Handbook (Amersham
Pl /129/83/132) and sequenced according to the dideoxy nethod (Sanger et

al ., 1977 .alternatiye to the use of the Klenow fragnent of the E. coli
DNA po %‘?5@31?&’. ?E‘Fﬁé‘#ﬁw | ymerase (" Sequenase”, United States
Bi ochem cal Corporation). The sequence reactions are carried out in

accor dpsIcerebhbet Rhemamualse) S€o1WhAP- BYNStep [rsntmepl snfor DNA
Sequenci nngvi t h_Sequenase” (\Version 2. 021. Anot her se%uenm ng method is the
f

cl oni iy bt HaHERa t & B erRibP i ICQURLLRGr PHRLET) i(%R%r alia, carries a
i . . ¢ . ] - b

or Bl cserrel L o RO BLERTDIERT el Segndfosd Pilior

with the fRkarBRrRaAY -ndihec faphacse afasorwaAlencdm PanM Hektamadwi th a

hel per. , . I of . ar m xt ure of

 hel Berw%%gggswgﬁg Sg%%gg',zm‘gibrg%?rst r%n%%gergg)ggﬁb%?’r?arﬂfe\% Fc‘)-r&li S )c()b?ai ned.

"The sdctwnsilagenet'rpmms' rqrajued sed byomntbmgeratiurd hgoiMI3 net hod.

Doubl g5 pRdeqnR! 830l DY VA PR U E % AR0LI LRI Yoy SABELCES,

for one and a half hours with 1M ethanolamine, pH 8. The

TNF Sepharose -was alternately washed several times in 1M
NaCl, 0.1 M sodium acetate pH 8 and 1 M NaCl, 0.1 M boric
acid pH 4 and subsequently stored in phosphate-buffered
saline with 1 mM benzamidine hydrochloride. The fractions
obtained from step b) were set to a concentration of 0.2



46 in accordance with the above-nentioned sequenci ng manual by al kal
treatnent. The sequences were eval uated by neans of conputer prograns
originally devel oped by R Staden (Staden et al., 1982) and nodified by CH.
Pieler (Pieler, 1987). "Ligating” neans the process of formng
phosphodi est er bonds between twojend of doubl e-stranded DNA fragnents.
Between 0.02 and 0.2 ~g DNA fragnents in 10 ~,1 are normally ligated with

about M5yt 1T0AMPINA-1$ ORSE, | pHassuThabe b Wdiasedelt 88 phemieatis et al .,
1982) . "Preparation” o from, Bansforngﬁ%iineans the isolation of the
pl asm-BEBNA L ARS | R B RAENoP -2l i MV BhSI R EhBEL 'modi i ed
gccorghng,tadanﬁﬂnﬂwnmwmmtbbutamndaq QmaﬁﬁﬂungﬁcéfmerSﬁayﬁq. The )
acteria_tr 5 culture ; + Aigonucl gotides”. are short
pol ydgé-SX?Tﬁ)t?g’l@e(j)xtqsoéegp’f/\?%fc narJ’e’egﬁeﬁ%@gllté?e%fnt%e%%%d?a%eogpéﬂ ed

Bi osywmilgims a®¢htdmsivsel Wodash881Rinhs Ouged Neatlef akOmMhEraki gadycl eot i des
are p S 4N I WM.t del S@EA e ., GApplied

Bi osyé?‘g%s)%%%elquée}ﬁ;%%%rl E%é\hagghglar 3% qum ed Igvvlét %ﬁ?gﬁﬁﬁ ﬁ??

puri f tb&t iedmat@ it 23 0gonuENEoBPdwasattdepura futet upith &.2h2din | ength of
70 by shRe i G cIRt@dy (PC = ol i gonucl eotide purification colum, Applied
Bi osyst éns, Product Bulletin, January 1988). Longer oligonucl eotides are
purified by pol yacryl am de gel el ectrophoresis (6% acryl am de, 0.15%

bi sacryl amide, 6 M urea, TBE buffer) and desalted after elution fromthe
gel vIAFTEE Sl Rd efERFLARNS 47 ‘EESRATE B PIBp4uPERI on of TNF-BP
Speci tiombiyied dirzd npydphbedézed 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 purification step led to a further enrichment by
about 9000 times in comparison with the preceding step.
SD~PAGE (performed as described in preliminary test 2) of
the TNF-BP containing fractions showed the elution of
three main components with molecular weights of 28,000,
30,000 and 50,000.

d) Reversed Phase Chromatography

An aliquot amount (1 ml) of the fractions obtained from
step c) with an addition of 0.1% trifluoroacetic acid was
applied to a ProRPC HR 5/10 column (Pharmacia) connected
to an FPLC system (Pharmacia). The column was
equilibrated with 0.1% trifluorocacetic acid and charged
at room temperature with a linear 15 ml gradient of 10

volume percent to 50 volume percent of acetonitrile



The sel ection of the oligonucleotides was made with respect to the use
thereof for the anplification of cDNA by neans of PCR a) A heptapeptide
region which permts the | owest conplexity of a m xed oligonucl eotide for
hybridi zati on on cDNA was sel ectegd fromthe Ntermnal am no acid sequence
of the TNF binding protein (main sequence obtained fromprelimnary test 3
and Exanple |, fraction 1)

Asp- &ht&@lm%s -Proy Cﬂ:ﬁxﬁ&owac&ﬁd laeHics; Ptlge CENow Faefee wie the am no

aC|ds 12. To. redugce the c ity of the, m xe onucl eoti de, four
i xe °8I F‘ge{ﬁl}ﬂ e el MRF e hr Bl c \)&/e[rﬁa ac%ﬁ}rﬁf:‘é? ?W?fgfifBeeach The

oli gansah:@mndiesawvemao pmpasedellm tlge the et dniel bife tRNANE-heY are thus
or A SR LR Jar S Rlrhin PR A Rhe e cal Wi the
AAA TAMPATH tGan GO iNF- BFPs#8), 1aBBIlNB3RA G OnCERaApR eCAA GGC AAA TAT ATT
S TN&E& y\'/o Bw?’%ﬁ% %QtP%G&QSSe%&vefE? QsaaPeNER A TAT ATT CAT CC

eluted as a single activity peak according to a sharp UV

absorption peak.

This last purification step yielded an increase in

specific activity by about 29 times; the total increase

in activity as compared with the starting material

(concentrated dialysis urine) amounted 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
diffuse appearance of the bands might be due to the
presence of one or more heterogenous glycosylations
and/or a second polypeptide present 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 confirmed by the
sequence of the cDNA according to which a segment of 11
amino acids is present between the signal sequence and
Asn (pos. 12), the sequence of the segment corresponding
to the N-terminal side sequence and the segment being
obviously cleaved off from the processed protein.



A 5' CAA GGG AAA TAT ATT CAT CC 3' TNF-BP #3/4 EBI-1642 GGC CCADb) A
peptide region was selected fromthe am no acid sequence of a tryptic
peptide (fraction 11 of the tryptic digest) of the am no acid sequence

G u- Cys-Ser-d y- Ser-Phe-Thr-Al a-Ser-(d u/ Cys) - Asn- Asn-Lys (cf. Exanple 1),
and anot her set of m xed oligonucl esdides were synthetized:

- Phe-Thr - Al a- Ser-d u- Asn- Asn-Lys Cys TNF-HP #4/5 (EHI -1653): 3' AAA TGA CGG
AGA CIC £$G.TTG TT qg; G5 GGTTTT TNF-HP #4/6 (EBI-1654): 3' AAA TGA
CGG TRRSETBIPREYTTS AGGG 5 GGTGT

SDS Polacrylamide Gel Electrophoresis (SDS-PAGE)

SDS-PAGE was carried out according to the method of
Laemmli (Laemmlie 1970) on flat gels having a length of
18 cm, a width of 16 cm and a thickness of 1.5 mm and 10
pockets by means of an LKB 2001 electrophoresis unit. The
protein content of the samples from purification steps c)
and d) (preliminary 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 protein (from
preliminary test 1lc) and about 5 pg (from 1d) in reduced
(B-mercaptoethanol) and non-reduced form were applied to
a 3% concentration gel and a 5% to 20% lienar
polyacrylamide gradient gel. Electrophoresis was
performed at 25mA/gel without cooling. Phosphorylase B
(MW 94,000), bovine serum albumin (MW 67,000), ovalbumin
(MW 43,000), carboanhydrase (MW 30,000), soybean trypsin
inhibitor (MW 20,100) and a-laktalbumin (MW 14,400) were
used as molecular weight markers (Pharmacia). The gels
(- were stained with Coomassie blue in 7% acetic acid/40%
ethanol and destained in 7% acetic acid/25% ethanol.

The result of the SDS-PAGE showed TNF-BP as a polypeptide
chain with a molecular weight of about 30,000.

Preliminary Test 3



T TNF-BP #4/7 (EBI-1657): 3' AAA TGA CGG AGA ACA TTG TTG TT CCTAGCGG 5 GG T
T GT TNF-HP #4/8 (EBI-1658): 3' AAA TGA CGG TCA ACA TTG TTG TT CCTAGGG 5' G
GTGGT 49 The oligonucl eotides were synthetized conplenmentary to the
MRNA and thus oriented towards the 5 end of the sequence. To be able to
efficiently clone the anplified DNA fragment follow ng the PCR a BanH
liner was al so provided at the 5 end of the oligonucleotides. For

i nstance._ it it he oli cl eotides TNF-BP #4/5-8 are jointly used with
TNF- BP #§F%E&%§%r%éé¥%%§é§n the whole ~, -DNA of a library, a possibly

resul ting DNA fragnment can be further cut mﬁthlBanHi: The partner

LB S paL gt pf dcatng e d gl s, [he [raorent can
preliminary test 1d) were desalted via reversed phase
HPLC and further purified. To this end a Bakerbond WP C18
column (Baker; 4.6 x 250 mm) and 0.1% trifluoroacetic
acid were used in water (eluent A) and in acetonitrile
(eluent B) as the mobile phase. The increase in gradient
was 20% to 68% of eluent B in 24 min. Detection 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 pul 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 Biosystems 477 A Liquid Phase Sequenator
by on-line determination of the released
phenylthiohydantoin derivatives by means of an Applied
Biosystems Analyzer, model 120 A PTH. It showed the
following N-terminal segquence as the main sequence:
(about 80% of the protein amount): Asp-Ser-val-Xaa-Pro-
Gln-Gly-Lys-Tyr-Ile-His-Pro-Gln-.

Apart from this, the following side sequence could be
detected: Leu-(Val)~-(Pro)-(His)-Leu-Gly-Xaa-Arg-Glu-.
(The amino acids put into brackets could not be clearly
identified.)



Each m xed ol i gonucl eotide TNF-BP #4/5-8 is a m xture of 48 individual
nucl eoti des and does not take into account a few codons, nanely:
Thr ACGAl aGCG and GCTSer TCG and TCCAsnAAT. As far as GCT is concerned, the
possibility is taken into | account that the triplet CGG which is
conpl enentary to GCC (Al a) may be;effective by formation of a GT bridge:
as for TCG (Ser) and AAT (Asn), the sane observation holds true for AGI and
TTG respectively. ACG GCG and TCG are very rare codons (CG rule) and were
t her SR MRFRKERSENfo account. 50 Exanple 4 Anplification of a partial
sequence coding for TNF-BP froma cDNA library a) Isolation of ~-DNA from a
CDNA |ibrary The cDNA |library was nmade according to the nethod described in
Ep- AP Qﬁﬂﬁﬁ%%7 for human placental cDNA |library, except for the difference
that 109 fibrosarcoma cells of the cell line HS 913 T which had been
culthgted unfle st mul tlon wi th hupan TNF-a %p ng/ M) were_used

p if

€ samp repara lon was pertorme me ‘manner
as in the preliminary test 3, except for the difference
that the sample amount was 10 pg. The sample was received
in 50 ul water and divided into 4 portions. One of the
four aliquot parts was reduced by means SDS-PAGE
according to the method of Laemmli (24) with DTT
(dithiothreitol) for determining the purity and was
separated on minigels (Héfer, 55x80x0.75mm, 15%); the
marker indicated in preliminary test 8 was used as the
molecular weight marker. Staining was performed according
to the Oakley method (Oakley, et al., 1986). The
electrophoretogram is illustrated in Fig. 9. It shows a
single band at a molecular weight of about 30,000.

Example 1
a) Tryptic Peptide Mapping

About 60 ug of the protein purified according to
preliminary test 1d) were desalted via reversed phase
HPLC and thus further purified. To this end a Bakerbond
WP C18 column (Baker; 4.6 x 250 mm) and 0.1%
trifluoroacetic acid wwere used in water (eluent A) and
in acetonitrile (eluent B) as the mobile phase. The
gradient increase 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 fraction (retention time: about 13.0



1 as starting material. Instead of ~ gtl0 ~, gtll was used (cDNA synthesis:
Amer sham RPN 1256 EcoRI digested ~ gtll arnms: Pronmega Biotech in vitro
packi ng of the ligated DNA: G gapack Plus, Stratagene). 5 ml of the phage
supernatant of the anplified cDNA |ibrary of the human fibrosarcoma cell
l'ine HS913T in gtll were mxed wi{yi 0.5 ug RNase A and 0.5 ~g DNase | and

i ncubated at 37C for one hour. The m xture was centrifuged at 5000xg for 10

mn, the sup er nat f y. e d chl orof orm
from F‘B‘t)el a%%f?%%%%ém gL%pér)eam plég‘%éé??? ?‘h%lb [qb eous phase by

addi t ammoofivet Hahohrbdhete.DNA was di ssol ved in TE buffer (10 nH Tris ph =
7.5, 1 mM EDTA). b) PCR anplification of a TNF-BP sequence froma cDNA

library. 16 individual reactions in which one of the 4 m xed
ol i gohficWeot, desr E@SPOBZInoERIC 1640, LEBErYBain EBloelgdinges1 was

respe e I e t
oli go%égﬁ“?gﬁn?zsd%%lé-%gggfd I?BD} -ﬁ}%%%%%%??i%%agEBﬁ&%GS%%s tﬁe second

pri meRixdire 435 elingubated @e 3t i £@¥i BnheHrEhe IECN /(B KYPELNal ., 1988)

to DNQagf stdl%é‘é?Q BE1¢DNAddDIHIe &§&nohnbheseubatablh&onuc eoti des
contains 48 different oligonucleotides of the same length. Anplification by

means COMBEARIEDRVEFREGNTT 50 ~1 reaction vol ume containing 250 ng ~- DNA of
the cDNA library, 50 MM KCl, 10 nM Tris pH=8.3, 1.5 nt\/ll\/gCIZ 0.01%

gel at ach the 4. de |de tri phos t e(dATP, dGTP,
derp, FErshe SEnssngBhnat s it e RETRRS LhgRRR SR
pol ynbraa:srh [Iﬁed k€hnesl ndlde@ethmrreﬂ'@ 6.00#@1 évi¥porata amd th2 gbdl afi on was

overI er ma? %gyyrgrl E& éaél blve@0+d rgft)oai dThﬁ: L{Zrﬁbwas carried out

{fin a tus e sanples were
heat e&eﬂftpmlmﬁ £oKi du 4% denature t he DNA and subsequent |y subj ected
to 40 arrpl ification cycles. One cycle consisted of a 40second incubation at

94C, a m nute i ncubation at 55C and a 3-ni.nute incubati on at 72C. At the
end ofrhtené“?%‘é]t PEI ETYRE 1S il RRVIBRPPREGFESe Y St ARPIBRC 8ot her 7
m nut es.d crmmedt batastehemtacs,t a)rDeEtaex’Mms:mn dalummpteaeerafter cooling

to rog (?tesgpféétt }r%@lci/\grg ég‘g% (]_trahoor&)tpe&gewth phenol and

chl or of*cr M and t ecipita anol of each of the
16 PCRisawstes) Weeenappllseebl at 3G° dgandsé. @,ésl taridf Yurroaegthcof the

ampl | Licods DV faRageey wian: def canangd abktlortlalropfersine syparation,

The strongest DNA band, a fragnment of 0.16 k ngth, could be seen in the
PCR s&®ltdie P hlRaB eSS, é%%‘ﬂ‘eﬁlﬁmth lpﬁé'e(ﬂﬁ%d?ﬁﬁl%oFPd§5EBl -1653 as
the figmstepieier BaRdt®ith 55 min; 55% B was 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) Sequence Analysis of Tryptic Peptides

Some of the tryptic cleavage peptides of TNF-BP obtained
according to a) were subjected to automatic amino acid
sequence analysis. To this end the corresponding
fractions from reversed phase HPLC were collected, dried
and dissolved in 75 pul 70% formic acid. These solutions
were direclty used for sequencing in an Applied



52 of the oligonucleotides EBI-1639, EBI-1640, EBI-1641 or EBI-1642 as the
second prinmer. Since the sanple anplified with the prinmer pair EBI-1653 and
EBI - 1642 contained the |argest anmount of said 0.16 kb DNA fragnent, this
sanpl e was selected for further processing. Exanple 5: Coning and

sequenci ng of a DNA fragnent obtaihed by PCR anplification. The resultant
PCR product of the prinmers EBI-1642 and EBI-1653 was cut with BanH and

subse uentl a t i Lgse 5% NuSi eve
ST AR bTTR 4 3 B UTSEACARYS s e RaEren) 13808 di ng to s ze.
The mahowmanthe ar @bl tsagifettheofsefubthded drengfhiswaé thectnrygituiteed fromt he
gel eci [t d ol ... Thi n i ated Wi th

Banti %%r?gﬁrl&é f(}lgm ﬁlkgcﬁgq?%hgr r}:ﬁ&n%%ﬂﬁ@@@@% ftzo k‘otg:r ansformed with
the | |1gmmonfh¢§1t fioe. sTive . plaeniiael imadpenred’ ¥arbratagst @htarte the

m ni Praplao0a TELNRM WBRC nehARThad Aadl dy QuiL! posuklBrlhe restriction

enzymes |1 and EcoRl - BanHl and subsequent el ectro reS|s in agarose
gel s. Ti”rﬁs ?)‘Fh%?ﬂ acpacry posiLiied wridNeprbe ldPOGNfl\ﬁH‘i di fl ank the

pol yc e Sbh es i NTRe0 s34uleh JaNA a2t seMer Fosheht BUél't'lS:ﬁ{ts at the
polyclonlggr5|te

the p m d visual i zed, qor e ,easi in the
agar oS5 Y %f?@?biﬁtﬁpﬁdqﬁ Sﬁﬁﬁ eﬂﬂ&??h@chDGtﬁslﬁf s by 0.32
kb. lThng&Eyéoagmanbdlmgamed |nhthe Plasnld vector cut mntthanEI andngaI
I ncluadl n w_Dba I_r t e..p an .pe obtal ne y
cut ti g o e EE SR 1 R a5 80 A R FECH T E B B AR 00 ¢ s
desi gnattedbasigINEiERRE.. m%m@mmlﬂgp@Aan—Eele(aBmdyf ragnent the
the maR ST L e R e o 1arat s ihem baf
Cor porléﬂmteAﬁhéﬁanﬁ QIgMq 1R g alﬁl@#?%ﬁnﬁylpmlmd%ﬁ@df ol | owi ng
sequenedrh ontuet mrQQnﬂO%ﬁqmsta@rws i st sheyet i bAeidenrved Agd0ey aci d

sequence there
a 52 tfca? % fraction 8; thus fraction 17 is probably a

peptide obtained by incomplete tryptic cleavage.

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 amino acid asparagine (positions 8 and 14) although a
tryptic cleavage has not to be expected here. This might
indicate that the amino acid asparagine (position 8 in
fraction 21 and position 14 in fraction 27) could be the
C-terminal amino acid of TNF-BP.

The large identity between the sequence of fraction 12
appearing only 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-phase HPLC column (preliminary test 3b)



10d nd yLysTyrll eH s Pro@ n AsnAsnSer |l e CysCAGGGGR. AATATATTCAC CCTCAA
AATAATTCG ATT TGCL15--2025CysThr LysCysHi sLys S~vTh. ~vrt, @ Tvr Asn
AsaTGTACCAAGTGCCACAAA GGAACC TACTTGTAC AAT GAC3035 Gyy Pro ~l~r pro I,y Gn
g, ~yThr Asp Cys Arg GZu Cys TGI CCA GGEC CCG GGG CAG GAT ACG GAC TGC AGG GAG
TGT 40 45 50 Glu Ser &Zy Ser Phe3ghr Ala Ser Gu Asn Asn Lys GAG AGC GGC
TCC TTC ACA GCC TCA GAA AAC AAC AAG GAT CC The first 20 and the |ast 29

nucl eot i in g fali o] o] e S t rimer
oligoﬁﬂgggéF% e§q§¥-gﬁgﬂééé%g?ﬂewggkpF&%Eﬁ§§%$q%%?§fgéguH%h% am no acids
38 t of48mconff IINF-BR extendedgasefbentleteirminus r yphichpasti de 11.

Furt her nor §g€§€ : anse of iis the
seque%gggg%ttet#;eoag%% 0 ‘?ag??gggg’%l%%e trcgl)ptt:rl?c ?Sggeﬁdgam no acids
20 tow3th didemaxedequendeHence, this denonstrates that the clone

PTNF- BP3B was derived froma cDNA which codes for TNF bi ndi ng protein.
pPTNF- BP3B t hus represents_a probe, for instance for screening cDNA

| i br aFrastigm TNm B JbRid . SEXHRPFE 6: |sol ation of TNF-BP cdNA cl ones
About 720,000 phages_0of .the HSQL3T_cDNa-Jitrary-iA-=-~-gtll-aaere plated on
E.coli Y1088 (~lacUl69, pro::TNS, tonA2, hsdR, supE, supF, netB, trpR
F-,~ -, (pM2)) (about 60,000 phages per 14.5 cmPetri dish, LB agar: 10
g/1 tryptone, 5 g/1 yeast extract, 5 g/1 NaC, 1.5%agar, plating in top
agarose: 10 g/1 tryptone, 8 g/1 NaC, 0.8% agarose). Two nitrocellul ose
filter li¥ts were hape-ffem ea¥lalpl-at@ys ThePfol refdnner &Ly ewaked (16
hours at 65C) in

{ 2 ' Xaa - Xaa - Leu - Ser -(Cys)- Ser - Lys
3 Asp - Thr - vVal - (Cys)- Gly -(Cys)- Arg
4 Glu - Asn - Glu - (Cys)- Val - Ser - (Cys) -

Ser - Asn -(Cys) - Lys

5 Glu - Asn - Glu -(Cys)- Val - Ser - (Cys)-
(Ser)~- Asn - (Cys)- Lys - (Lys)

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

11 Glu - Cys - Glu - Ser - Gly - Ser - Phe - Thr
- Ala - Ser - Glu - Asn -(Asn) - (Lys)

12 Leu - Val - Pro - His - Leu - Gly - Asp

Arg

13 Lys - Glu - Met - Gly - Gln - Val - Glu -~ Ile
- Ser - Ser - (Cys)- Thr - Val - Asp - (Arg)

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

14/1I1I (Glu) - Met - Gly - Gln - Val -(Glu)- fIIeﬂ ~
(Ser)- Xaa - Xaa - Xaa - (Val) ~(Asp)-



50 MM Tris/HC1 pH=8.0 1 M NaC 1 mM EDTA 0.1-s SDS The filters were
prehybridi zed at 65C for two hours in: 6x SSC (0.9 M NaC, 0.09 M
tri-Nacitrate) 5x Denhardt~s (0.1%dicoll, 0.1% polyvinylpyrrolidone, 0.1%
BSA (= bovi ne serum al bum n)) 0.1% SDS Preparation of the radioactively

| aje§ ed probetys SSGELUNR BR:8B-waiycH Gimce Welh -Baid -antlé€coRl and the

insert of about 0.16 kb was jsolated._ 0.6 ~ f the ins in 32 ~1 was
denat ured at 108€Fard S5 n'éd%éYF 60 %l’o?a BI".-..% —aﬁ%}%BT-mSS each by
cooling to 80fshor. Hhsinuwes andCyudden el Fng in iced water. After
addition of 10 ~1 a-32p-dCTP (100 ~G, 3.7 MBgq) 5 ~1 10x primng buffer
(0.1 MTris/HCL pH=8.0, 50 mM MyCL2)

17 Tyr - Ile - His - Pro - Gln - Xaa - Asn - Ser

- Ile - (Cys) - (Cys)- Thr - Lys - (Cys) - His
- Lys - Gly - Xaa - Tyr -

20 Gly - Thr - Tyr - Leu - Tyr - Asn - Asp - Cys
- Pro - Gly - Pro - Gly - Gln - Asp - Thr -
Xaa - Xaa - Arg

21 Leu - (Cys) - Leu - Pro - Gln - Ile - Glu -
Asn
26 Gln - Asn - Thr - Val -(Cys)- Thr - Xaa -

(His)- Ala - Gly - Phe - (Phe) - Leu - (Arg)

27 Ser - Leu - Glu - (Cys) - Thr - Lys - Leu -
(Cys)- Leu - Pro - Gln - Ile - Glu - Asn

Table 1: Amino acid sequences of the analyzed
tryptic peptides of TNF-BP

Example 2
Analysis of the C-terminus

This analysis was performed in accordance with the
principle of the method described in (Hsieng et al.,
1988) .



2 ~1 1mM dATP, dGTP, dTTP each 1 ~I Pol I K (Kl enow fragnment of the E.coli
DNA i polynerase I, 5 units) incubation was carried out at roomtenperature
for 90 m nutes. After heat inactivation (to 70C for 10 m nutes) the

non-i ncorporated radi oactivity was separated by chromatography via Bi ogel
P6DG (Biorad) in TE buffer (10 mM4lgis/HC1L pH=8, 1 nM EDTA). 65x106 cpm

wer e incorporated. The filters were hybridized in a total volune of 80 m
6xSSC75X Denhardt' s/ 0. 1% SDS pl us heat - denat ured hybri di zi ng probe at 65C

for 1 f S X at room

terrper ure ?orng\/\gét ftﬁr{ee: %%mtﬁglt eé §§g§%8/(%é Sl\éo/%oSSDS at room
_npergprtel tmpnasyf frests 3dnuWese a@gsahtgsisselao eMArses RhFSE three times

for Q{ﬁﬁeuaﬁa tm% ff@f&{ér £ifibadriredeAnd SRSGAURN Yrx@0sed at -70C

on Aner Hyper f urs using an intensifying screen. A total of

30 hyd¥® &%?nsoépﬁﬁkje@%%r i HehtXf 288 Pm)TRPIBP 4% 30). The regions with

the hyprifidbpdaRicrdueadd eigUatet 2810ee® 29! Yarks Mossible, and the
phages were elutﬁ% in 300 ~1 SM buffer Blas %R ~1 c¢hl.orof orm 56 In the

end 2RFGHPRAEFL dtf‘a?g‘b*’s"%e% YebPallgd L® PR3594 29, 30) by
"pl agueradiehtcdmnoreadelwds ngosf tabest B(IOepJnmgﬂs Beirn 924:nmPﬁt ri dish

duri d h d h

hi rd BRBSCERBR &Y 1 A TALLL R 8o 30 PO T, BT AL b 8 washi ng ac
descr i BRE-Bar cogtais ing stractgeni fgeteRéposs drite iadrowtf 1Helr econbi nant

~ - DNA [ R pmbRe dian&Seaa; TREBEa#13a 43ssdived in 120 ul 10 mM

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

6 1l Brij 35 (10 mg/ml in water) and 1.5 carboxypeptidase
P (0.1 mg/ml in water, Boehringer Mannheim, No. 810142)
were added to this solution. This corresponds to a weight
ratio of enzyme to protein of 1 to 400 (Frohman et al.,
1988).

A sample of 20 pl was taken from the reaction mixture
immediately after addition of the enzyme and the
enzymatic reaction was interrupted by acidification with
2 ul of concentrated trifluroacetic acid and by freezing
at -20°cC.

The reaction mixture was allowed to stand in the
refrigerator (about 8°C), and samples of 20 ul each were
taken after 10, 20, 60 and 120 minutes. The rest of the
reaction mixture was left at room temperature for another
120 minutes. Immediately after removal all of the samples

were acidified by addition of 2 pl of concentrated



2x106phages were plated on E.coli Y1088 in top agarose (10 g/1 tryptone, 8
g/1 NaCl, 0.8% agarose) (14.5 cmPetri dish th LB agarose (1.5% agar ose,
0.2% gl ucose, 10 mM MygS04, 10 g/1 tryptone, 5 g/1, yeast extract, 5 g/1
NaCl) and incubated at 37C for 6 hours. After cooling of the plates (at 4C
for 30 mnutes) 10 mM ~,-diluent4{10 mM Tris/HC1L pH=8.0, 10 MM Mg 2, 0.1
nv ETA) were overlayed and elution was carried out at 4C for 16 hours. The
super I g t [ b e rlfuged at 15000
o ani §RapbBRpH e AR add £edPel] 5E7L R0 o i ARG BRE (T e

supereazmatw&s réecdritaad was 1interpebyedr bonat e tubes and centrifuged at
50000 rpm 20C up to w2t=3x1010 (Beckmann L870, 50 Ti Rotor). The pellet
was resuspended in 0.5 mM 7~ ~ uent and transferred in Eppendorf tubes (1.4
m ). Pntppraddiedi ohtdr tthe cbewm;}eevl\ aaapdes bagsiDnaselh aheuitnédati on at

37C fpg "139 iUt @S ranthi@ddi 4d &k 0fa28e;CGhn@ch MddPo gRoBeih 1 M Tris/ HC1
pH=8. 0; 5 ul '20% SDS 't her e_ was _anot hér _i.ncubation, at” 70C for 30 ni nutes.

The ~?dﬁ)ﬁﬁ wRersia f ivap H&S%e‘h‘b‘ﬁﬂfhF@?BF&Fl%leﬁQ%%Fbﬂnénd preci pitated
with ethanol. Finally the DNA was dissolved in 100 ~, 1 TE buffer 57

Exanp 1: bcl.oni,n sequ TNFE-BP ¢ | ones 23 To
specikgtfeﬁ'e g’ﬁ\l&sa gstarﬁp Jrrb?le%effTﬂ%mEE’fg Xr?&'le%:\lf%gzﬁn &h (ﬂ‘f‘ d shown

t he sVaongesatces*ntg:raaﬁcsr diy N3P hybnutesat mdxed el tdDNRO | p3epifs aner e cut out

W th fro opea se er. el ectrophoretic
separ 5{3??% andrgér{égsmt%%f ﬁgr{zﬁaﬁ‘gl gt?%q{%\m ?eé\a?r{é%tsfgf 1.3 kb (of
~TNF- BP?IQ):' amsﬁ L padr (of tohetippRapiner d=cut RIQCIWEB@RSOAMLJ-QN gated with
al kal ppey @&Fﬂﬁlmli @tﬁﬁai??,(i%p'g‘)&%@&i Yt Relcl-aymaddvect or

pT7/ T3a- 18 (Bet hesda Resear Laboratorie |1 gase and E.coli
IMLO1OPFEN SO R A Mt R vFlBE BgELeR -aTha AR e RhWER SShowed no

bl ueneﬁanafxdleiecsmﬂnlm D @48h06€ phat eperivattipatibhi n and X-gal ,
pl as 1 ni par atl on et hod t he presence and

de
ori e%sﬁ 988 JT? L?n‘gleﬁl?gégre Yar& i necflb‘:s\/t%fﬁ“ﬁ “wi‘t h EcoRl and
Hi ndl phenﬁla.ﬁutiuwbra::tat@ntmueuagmyﬁd:@ﬂ) iffrserthef the phages ~TNF- BP15

and nhg to the
end 7 Ve AR e e i Ao TRRIRE ItV EE AR e
pTNF BPZ‘B‘lmJ@&peaclt]iQf'éﬁFG}' tahetzedrati noem Fegperdrupe1foind@ O-TNF- BP23 were

al so hii gated ighd e avesd0in dhspkebatraReatbricén¥thBoBCEIr (1 ~d
depho ghoryl ated, and E.coli JMLO1l transforned. Singlestrand DNA was

pr epar@i*ftr om some randomy sel ected ML3 clones and used as a tenplate for
t he sequenm ng accordi ng to t he di deoxy nmethod. On ML3 cl ones whi ch

cont aiped Ly 21 e wé:.[‘ese&i Ké{-ihlgp%%' Q'ré ‘i%f‘é B81uRpLf DNA strands

wer e corrpl seq uence € univer sal encrng primer and with
speci f(Pg.gqqt)ag System of Waters) for analyzing the derivatized

amino acids. Of these solutions 50 pl each were analyzed
with the aid of reversed phase HPLC (column, mobile phase
and gradient according to the original instructions of
the Picotag system of Waters). The chromatograms of the
samples and the blank reagent values were compared with
the chromatogram of an analogously derivatized mixture
(100 pmol/amino acid) of standard amino acids (Beckman).



58 synt hetized oligonucl eotide priners binding to the cDNA insert. The
conpl ete nucl eoti de sequence of 1334 bases of the cDNA insert of ~TNF-BP15
and pTNF-BP15 is illustrated in Fig. 1. The bases 1-6 and 1328-1334
correspond to the EcoRI |inkers which had been added to the cDNA during the
construction of the cDNA library. 4he nucl eoti de sequence of the cDNA
insert of ~TNF-BP23 corresponds to that of ~TNF-BP15 (bases 22-1100),

flankgd Bécﬁ?n%@' E ﬁ’éﬁe‘[pl Snt arebfnena NuBR3 0 yesv el saspiry raﬁd tid s sequence

corresponds to ~ 5 except or he difference that the sequence has a
del etP@ﬁogﬁgmn@m rﬂﬂ%o@naéweé t(Fad3m .2 Exahbl é58"€6|¥st1r31}’€ﬁ]l§bn of the

expr egfhen aRpRYHiNPALE Gl 2 N HEW2ari MeVa 8 as Bird TWH-Hp has a
multicloning site for the dlre&t d |nsert%$ %ﬂé hetergloggrs DNA sequences
and cARABE el iRAFHLES ¢ U | 81 FRAR L dittince with a
hi gh 6prsam@mennm5cmmtbucaeetefdm pof t sr 0 fé&c&)ibhesﬁlmm ¢t asmi ds
pCD\VB ggeed a ffo éQ % d, 19871,l Invn%ro en f DHFR20 (EP- A1
0321 8 )m&&E ;h%ﬁﬁﬁ Ee? ﬁﬁ %ﬁé—?éﬁﬁf o i i l %ﬁratagene)
The i myéngelaibcovreeglm lolahk3rpagants wadilcagrocatdi nntob&slﬁmgirei st randed

Pl aSLGSRNA i A, oL SURCLLALECIS oM TG LEansLaLEL RAGt orl 2 with 2

hel per acl af éd "séquénci ng- and
nutagénéiesaﬁuikﬁnpﬂ%shhﬁ DNnermmausn;ﬁ%ﬁm@étSMﬁhehq@sumnnxpmhe

mul ti gbeRiRg Sddn pa{é“ fStbbR P qdléfécg.%h@{m'j’?'\@\ft Eﬁ@s%&‘ylﬁéld nvitro. The
expression of heterol ogous genes,
peptides 21 and 27 that the amino ac1ds ~Ile-Glue-Asn

(Example 1b) identified at the C-terminus in these
peptides represent the C-terminus of TNF-BP.

Reaction time Integration units for the

amino acids
Isoleucine Glutamic Acid Asparagine

0 - - -

10 - - -

20 - - 83,304

60 - - 168,250

120 - - 319,470

240 85,537 152,350 416,570

Table 2: Quantitative evaluation of the Picotag amino
acid analysis after reaction of carboxypeptidase P with
TNF-BP.



directed by the cytonegal ovirus (CW) pronoter/enhancer (Boshart et al.,
1985), takes place in manmalian cells. The SV40 replication origin permts
t he aut ononous replication of the expression plasmd to high copy nunbers

in suitable cell lines (e. g. SV40-transfornmed cells such as COS-7,
adenovirustransforned cell line 293, (ATCC CRL1573) and thus high rates in
transient expression. For the production of pernmanently transforned cell
lines ang.th K o; t he expression cassette by neans
of met K LS B PSS RS er-mthi-gene (pronoter with coding region

and the fi rst |ntron) for di hydrofol ate reduct ase (DHFR) serves as

sel ect i ~r ker of Ihe vect or ter ortions by
PCR Th?"ﬁi%&% %x%jrb%"%gh %ﬁfﬁ\ao&f FELT Ze%oé\f %l ng DNA was
i nsert etarmdard 160heds RﬁRdhatcdn (heeabdw)oe\dbtmpfen rémenMnltCl 10 nmM
Tris-C d gg!ﬁg f the, four
deoxynljﬁﬁqgtg rg%‘tan p gglp%t ; %gﬁé@éﬂ%}e ig%ﬁ% %5 %nl cﬂadl’aq

pol ymekas angpe faoburery. wmepmecbfln h@l%yﬁ@hbﬂf@;ngl pyenpdlesot iTies EBI - 1786

(5" GGARRHNTE] RS Gt I geFoh oﬂOIﬁK’é t881ioRvhg! dRanb1ML3 Oriregion in
Bl uescri pt 475, | ndependent of ML3, origrienfation)_ and EBI-1729
CC'F@@(E&%‘T@T@%@@F

(5' - PREieRsy thahdeith B te_cFPERrafhadd. PeIOS before

ori, CAad=usPivas beiblf&ybegsmmtﬁrihe Bl uescri pt sequence in pCDVB, 6
bases 5 give Xhol) were respectively used as priners. After 5 m nutes of
denaturation at 94C the PCR was perforned over 20 cycles (40 sec at 94C, 45-
sec at !iﬁﬁ;tSnm'noat "BZ.@ed%e.rﬂQ'h &t nBNA Ce¢fier§ hEDrraheC;z:cartarl)yti'Ehe

ol i gon s _tl t i e plication
ori gi n %A%& ﬁ} % i N erﬂ%sng%%ggn%eéggigﬁﬁgb% g?r%seg the same
tine, a(rres@omh@pnu engyshisded tats ites ehueé’f—rt—ﬁemeplsll(t&tﬂ)on origin and an

EcoRl SlddeBhibnenataes Chitbs it 0361 eAB0RhXI BREWAR A eed rom protein by
extraction wth gpeno /ch oroformand the DNA was precipitated with

et hanol|SOMRRY € 234 L¥a AV aNA LD 3t e hu§<ﬂ6I uBA§rEEORAIEA®NE fragnent with
2.3 kb wiozhﬁehabadbgf tnermeﬁaaﬂiuwf@r elsusfeﬁ aBogdaeOsergel . 5 ng with

Sacl | arize sm CDI\/vaere |f|e

ol i gon&JT %TfﬁegBEée)l gtﬁéﬁgfﬂé-\g?tl @ﬁ’iﬁ D aw

pr onot qrmbgc‘omo(mpegam'saz)omdm) cBesespgnclgnt endonucdl éasgAD- C\W,

Sal | si f 4 %T " binds
to pol yaglﬁ% !géfmagagn%sq%qﬁo pol ]g);% chz?on I ni-g%ég 3&90; ;éunder

i dent i calmeofaliryes &Y davack} b{%t ®F S BPD@SBPFB?1$K+a 'ﬂ?é“am i gonucl eot i des
bi nd atniherlegi Phienq eRftdhe &rr@ﬁetﬁeniﬂ@agebr QU@ &gl produce an

Sall site, (EBL-1733) or t he SVA0 _.pol yadenyl ation site
ond pr UL GFREGE rraﬁpeon%én AR LSO p RN B B AR AR w th Sal | and
EcoRl amb]aaf)hﬂ f(fagmants ttfnde 8 &ha Wwhy Sevkatéd ﬁxacn'mea;ra:eamr.ose gel. The
two P u t h f rrrqg} h the
resul tan ?ggt dn pr od‘usg?%%ﬂfiy I—%ﬁol anh gf‘asm d r% |e%'j and
brepar@ﬁa@berenﬁmmm*@l 20 pl buffer solutlon Normally,

there is an incubation period of 1 hour at 37°C, but it

may be varied in accordance with the manufacturer's
instructions of use. After the cutting operation the 5!
phosphate group is sometimes removed by incubation with
alkaline phosphatase of calf intestine (CIP). This helps
to prevent an undesired reaction of the specific site in

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



~thods. The plasm d of the desired~nature (see Fig. 3) was nanmed pCWwW- ML3.
The SV40 replication origin (SvV40 ori) was isolated fromthe plasmd
pSV2gpt DHFR20 ( EP- A1 0321842). To this end the plasmd was cut with Hi ndll
and Pvull tw ce and the DNA ends were nade blunt by the subsequent
treatment of the large fragnent a# the E.coli DNA pol ynerase (Kl enow
enzyne) in the presence 61 of the four deoxynucl eotidetriphosphates. A

resul tgnt 0.36 kb fra t s, isolated froman agayqose gel and |igated
in Ec&RPﬂqqﬁ%ﬁ$z%g§%Eﬁﬁ-%gggqgﬁaﬁﬂﬁﬁbeBPaPﬁea §ﬁﬁ§¥3r%ﬁ%fornation of

E. col ifdBi{nty { UhbesSVékated miterwhse, oDNANtEahigiersss tdwe B- | act amase
gene and_t CW_prqnot er S naned, p - SV4 he canstruction of this

o1 nenfg e oo F n ARRL s IR Sate £ Re SR e To prepare an
expr exsisiir jxtason dendbhue lealse sl Reattichosbndititoms tiex rEseriction sites
oot r iEC B eE VPR i e FFpaCabeo bR, Bk A BTt o ch
cont aifeont Hehewdl e €ddnigar egidord exfueheihandaodboigkR (Gerexstwas, cl oned from
the plasqif pSY DH ' | L..Sikenof & AL, PUC219 (1BI),
and tﬁ?ﬁgékn1dzg%&DHEg%%ggqbQ?gFﬁ%ﬁgﬁE#ggr%ggwﬁggq%§3¥atag e) cells

t r ansfetEarti R puthbHPReRS e ang R bArQf FRMaBOG: thee DR f¥$ d surpl us of

the heJratiphegdeeR488onSthat agREBuanghabakey addif imsliagn at 37C for 16
hour s. ?inglf-stranded pl asm d DNA was isolated fromthe bacteri al

super ©LThe directed mutagenesis was performed in two successive

,t _ps, the in vitro nutagenesis system RPN1523 (Anersham being used. The

 base ISR 5" BREMLI A [EeelmBHET nE S SRS Y of 0 hange
in thefddee BNAnfragnendeyehiseined byr resfaies ian tdigenfkient i de sequence
1986) S of gl BSET A s e By Cene S BT the M Clence
5' - GTAGEWRREAEETPuCcPE Fhe ERIA 1351V whdghSepyf gtaining wit

ethidium bromide (EtBr) the desired fragment is localized

with the help of the molecular weight marker, which has

also been applied, and is bound by further

electrophoresis to DE 81 paper (Schleicher and Schiull).

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 with a high-salt buffer (1 M NaCl, 20 mM tris pH =

7.5, 1 mM EDTA). The DNA is prgcipitated by addition of

ethanol.

"Transformation" means the incorporation of DNA into an
organism, so that the DNA can be replicated there,
integrated either extrachromosomally or chromosomally.
Transformation of E.coli is in line with the method
indicated in the M13 Cloning and Sequencing Handbook
(Amersham, PI/129/83/12).



62 nutagenesis. A plasmd wth the desired nutation was prepared as a

singl e-strand DNA, as descri bed above, and the Pstl site positioned in the
first intron was renoved by nutagenesis with the oligonucl eotide EBI-1857
(anti sense orientation 5 GECAAGGECAGCAGCCG 3') from CTGCAG i nto CTGCTG. The
nmut ati ons were confirmed by sequgsci ng and the resultant plasm d was naned
pUCDHFR—NUtZ The 1.7 kb BglI'l fragnent was isolated fromthe plasmd

UCDRER- Mt t ' th Bglll d
BanHI cjﬁggnséfg?%r: Néﬂm%%ﬁ% Iepg\é%W| ca rlquﬁfa %EI\I\XI i sol gt [ onana
pl as mxxd:l@‘otmiae deedraeniceondpi thﬂﬁo#nﬂasth@btﬂﬂpnétp arel aameenced
pSV2gpy BEEQF VUL b ﬁ@nlal%?e%'ﬁtf E:%Q"E‘i‘ltctfﬂlr{% AombBe Bkl ¢ f’h e was

renove cutting wth BanH -noncodi ng regi on of e DHFR gene,

t he @W@meRﬁﬁHﬂr%déﬂ?@ﬁﬁﬁrﬁyeéoﬁP&PmQanfﬂﬁﬂﬂd%nqéY FRE Mddognition

SeqUeRRES iy, LSEE S¥OomBRsY ABELIR-S tHatfal 4N I oyedtR¥ biAkijRg the
overhanglng DNA ends obtained with Bgl Il and BanHl . The pl asm d. pCW- SV40

s GHRATRAHELHi PH RERRF 9hdUBAFASOTLGS DA RRASeRECSHEPEGESR | y nade
blunhﬂatﬁhéf&az&egemeeﬂawﬁateah&r@@&emxsruxéfiﬂaobyoe&tb@ptlon Wi th

phenql/chl r of nd et anob pi n q tLy dephosphoryl ated

iR al REPRREP ﬁ%é’ﬁ é’ég} dﬂqiﬁ?ﬁfﬁgﬁopﬁﬁg vect or DNA was
[ soI Megtthdd om mﬂtagatnaasgelrmafh@rploeﬁsrﬂ g2t DBERsimg2 e(-Fi g. 4) was cut
tw c EGeR! ;an n nt by incubation at
11C e%%ﬁ?n1nuté§ gfgaggegnqggg&fegﬁﬁgyﬁhnerasgagﬁagn%lTr|s- HC1 pH=8. 0,
5 mwaqggtﬁlﬁgn“@dthﬁlUﬂﬁréﬂpmlHQJ&DdﬂﬂQﬁPQﬁ@hn%fﬂﬁhébpokr deoxynucl eot i de
tri phosdyadiesm, 5Pr71956783/183) and sequenced according to the

dideoxy method (Sanger et al., 1977). An alternative to

the use of the Klenow fragment of the E.coli DNA

polymerase I is the T7-DNA polymerase ("Sequenase",

United States Biochemical Corporation). The sequence

reactions are carried out in accordance with the manual

"Sequenase: Step-by-Step Protocols for DNA Sequencing

with Sequenase" (Version 2.0).

Another sequencing method is the cloning of the DNA to be
sequenced in a vector which, inter alia, carries a
replication origin of a DNA single-strand phage (M13, f1)
(e.g. Bluescribe or Bluescript M13 of Stratagene). After
transformation of E. coli JM101l 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 phages and packed, single-stranded
recombinant vector is obtained. The sequencing template
is processed by analogy with the M13 method. Double-
stranded plasmid DNA was denatured and directly sequenced



bovi ne serum al bumn). The 2.4 kb long DNA fragment wth the nutated DHFR
gene was isolated froman agarose gel and ligated with the pCw- SV40
prepared as descri bed above. A plasm d obtained after transfornmation of

E.coli, which contained the DHFR gene in the sane orientation as the CW
pronoter, was naned pCW-SVA0DHFR6 In the |last step the 0.4 kb "Stuffer”
fragment after the CW pronoter that still derived fromthe initial plasmd

PCDVB ;e XRANGed  Ofn 2Rl Bbek8Rindg tSidifed T8etlibhi ARy tihpaasM d
pCW- SV40DHFR was cut twice with Hndlll and Xbal and the ( ~ ct or portion

was i Byl ald@ ¥ deategftose gel . The multicloning site, formed from the
t WO Olpihgo %@&v@ﬂ: 1§3§lﬁ5teﬁ§§%§%omfuter

CATCGATGGAT ACCT@ 3') and_EBI-1829
(5' CTR

oPERAER 5 cont ai ns
restriaQt.i,onod3esandrnédef eadypys CRst IRidSadt, (BialerBamdg7 Kpnl, Xhol, Notl
and EcoRI, inclusive of the ends conpatible for the cloning in HndlIIl -
Xbal. 1 ~g each of the two oligonucl eotides was incubated in 20 ~cl

react i"andaffifrey" (moamd/] ThespCocps’ of frmihdhthdsphoddeaktdr ot hreit ol ,

phosg‘gﬂor}fme ey W80 edd, BY! uBiEhRRId e Ki0aS A, A tene hour to

~~act1on was s ed b g to 70C for
10 m Beteeehd 1 %@@p@eﬁehgawl\olﬂr@(ﬂm‘@%t lﬁeéf)vv@rle arsridi zed with one

anot hefo e 1 10F UP?éé@QdWEtﬁaHBbﬁtats Sﬁﬁt{@rT@nghherlﬂg%éa %eﬁyand

subsequent |y coole slowy to roomtenperature. 4 ~cl” of the bridi zed
ol i goﬁt%{t&ﬁ]t%é%uﬁﬁ% s} ukdPB I(P’@&@&Wt?\ abbutr 1G6g pl asnmid vector and
E coli HB101l transforned. A plasm d whi ch could be linearized with the

enzyrr¢ of the multiclo g.Site ce t for Not | ) was .nanmed pAD CW1. Qut
praRA TR beSEDRRo fESM £ST BEADS 15 whose. pl asm d
coul d ils®lattiown tdif Nohé . pIhsmidqwmclﬁtgamlmvseshaV\w el @i on of a few

bases gy d *Hﬂcéi‘f‘né\bébsrﬁéeﬁBht ! %%d%%‘@d‘%cctggﬁlﬁépﬁ;%s%ﬂhﬂ ggm d pAD- CW2

whi ch contains the restrictiof sites wthin | ticloning Site in
r ever 8% RkY nadngevdondasiant lof ddre M%élmﬂn t Fhehdasttgohacl eoti de pair

EBl 1843-om 1.5 to 50 ml culture are us
(5'-AGCTCTAGAGAATTCECEECCECTCEAGEWACCEEATCCATCEATGWCEACCTGCAGAAGCTTG—3 )

and EBI-1821
(5 UWEHWM&C%WWMS%WT@HUAG 3').

fostr Y SR URoREEY PREPRRE ot (e Apptifa’BrodyEdgse M 1 &1
Synthesizer Model 381A was used therefor. The
oligonucleotides are processed in compliance with the
Model 381A User Manual (Applied Biosystems). Sequence
primers are directly used without further purification.
Other oligonucleotides are purified up to a chain length
of 70 by the "OPC" -method (OPC = oligonucleotide
purification column, Applied Biosystems, Product
Bulletin, January 1988). Longer oligonucleotides are
purified by polyacrylamide gel electrophoresis (6%
acrylamide, 0.15% bisacrylamide, 6 M urea, TBE buffer)
and desalted after elution from the gel via a G-25
Sepharose column.



The

nucl eoti de sequence of the 6414 by |large plasmd pAD-CW1 (Fig. 5) is

conpletely shown in Fig. 6. The segnents on the plasmd (indicated in the
nunberi ng of the bases) correspond to the foll owi ng sequences: 1-21

EBT-
658-
714-

1733, begi nning CW enhancer - pronoter (from CDMB) 632-649 T7 pronoter
713 multicloning site (H ndl47 to Xbal from EBT-1823, EBI-1829)
1412 SV40 intron and pol yadenyl ation site (from CDMB) 1413-2310

5' -noncodi ng regi on and pronoter of the hanmster DHFR gene (from
pSVQEQtDHFRZ 2311- 2396 hanmster DHFR exon 1 2516 A to T nutation destroys

Pst |

AR LS, FR . intron 1 65 2701-3178 DHFR exons 2-6 (codi ng region)

Preparation of TNF-BP Specific Hybridizing Probes

The selection of the oligonucleotides was made with
respect to the use thereof for the amplification of cDNA
by means of PCR:

a) A heptapeptide region which permits the lowest
complexity of a mixed oligonucleotide for
hybridization on cDNA was selected from the N-
terminal amino acid sequence of the TNF binding
protein (main sequence obtained from preliminary
test 3 and Example 1, fraction 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
complexity of the mixed oligonucleotide, four mixed
oligonucleotides were produced with a complexity of
48 each. The oligonucleotides were prepared in the
direction of the mRNA; they are thus oriented
towards the 3' end of the sequence and are identical
with the noncoding strand of the TNF-BP gene:

Gln-Gly-Lys-Tyr-Ile-His-Pro

5'CAA GGT AAA TAT ATT CAT CC 3'TNF-BP #3/1 EBI-1639
G G c C c
A

S'CAA GGC AAA TAT ATT CAT CC 3'TNF-BP #3/2 EBI-1640
G G C C c



2707 Ato G nutation destroys EcoRl site 3272-3272 del eti on between Bgl ||
and BanmH in DHFR 3'-noncodi ng regi on 3831 end DHFR gene (from

pSV2gpt DHFF20) 3832-4169 SV40 on4Pfrom pSv2gpt DHFR20) 4170- 4648 ML3 on
(from pBl uescript SK+) 4780- %40 B-I|actanase (codi ng region) 6395-6415

EBI-1729, end of the pBluescript vector, s ence.,.~= h roduction of the
pl asm ds5 b%i‘cﬁﬁi‘- ahd ff,&ﬁ AR GAT sﬁ%wr?’ |ﬁgéT58 gg/éxa%ﬁﬁéq%%nst ruction
of the plasngd pADTNiG BP ¢ ox ¢ he @xpressi on of the soluble formof TNF-BP
To produce the secreted formof TNF-BP directly, a translation stop codon

was introduced into the cDNA &oding for part of the TNF receptor (cf.
Exanpl e 7; designated as TNF-R cDNA in the follow ng) after the codon of

the CGtermnal amno acid of the natural, INE-SP T, n-172:_corresponds
to pos. 20%APnGE AR TATHRTHrGAE| ﬁes%t'g@grgpi gﬁét%%r %W%‘Qrupt ed at
this place agd permites the digectcsecretion of TNF-BP into the cell
supernatant w thout the need far passing a subsequent, possibly
speed-determ ning reaction of“a proteolytic cleavage in segnents of the TNF

receptor situated in Ctermnal direction. 66 At the sane tine, the
5'-noncodi ng region of the TNF-R cDNA was shortened with the introduction

of the stop codon, neans_of PCR to renove the_translation.sfart codon of
anot h&/ op H%Pa%’r‘% F?gﬁ%n(Hgg‘eEe;fpfﬁgPifﬁtﬂg‘f‘hﬁ)af%glot 26i&d 5' from that
of the TNFsequamca &fnkl tagpgtEcoRepdiitde weraet todutédodt thiee 5' -t ermi nus
and 3'-term s [ e Lvely, ,.of Q%. 0) Xmml -1i neari zed
pl asm d me}Sé(%?sg%%n%ht%e \tﬁ‘/tlia)ﬂrq'é1 anp _ll?li%%&gmeg e50 pnol each of the
ol i gonucl eotides EBI 1986 (sense, 5' CAGGATCCGAGTCTCAACCCTCAAC-3') and

' EBI - 1939 (A4 1 $8RS61 y 55 e FOPARTTRC LA ECANTCIEART €7 SROREACREAAAST TC

(cf. Example 1),

and another set of mixed oligonucleotides were

synthetized:

-Phe-Thr-Ala-Ser-~Glu-Asn-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'
G G T G T
T

TNF-BP #4/7 (EBI-1657):
3'AAA TGA CGG AGA ACA TTG TTG TT CCTAGGG 5'
G G T T G
T

TNF-BP #4/8 (EBI-1658):
3'AAA TGA CGG TCA ACA TTG TTG TT CCTAGGG 5'
G G T G G
- .



"): incorporation of two stop codons and of an EcoR site) in a 100 ~Cl1 PCR
batch over 10 cycles. The cycle conditions were 40 seconds at 94C, 45
seconds at 55C and 5 mnutes at 72C. After the | ast cycle incubation was
continued at 72C for another 7 mnutes and the reaction was stopped by
extraction with phenol/chloroforg9 The DNA was precipitated with ethano

and subsequently cut twice with BanH and EcoRi. The resultant 0.75 kb DNA
fragnent was isolated froman agarose gel and cloned in plasmd pT7/T2a.-19
(BRL) cut twjce with BanH and EcoRl... One of the resultant plasmds with

r espediht GE@W%ﬂuF%eHEHdﬁﬁeWeF@uﬁd’W%H% SPMPAETERTFINEI ¥y of the whol e

lntSﬁrtécrinﬂ?ﬁRN% and thasda&%é@ge%mgﬁmmwamdeaEN:afBFEhe“: NF; EP was cut

W a an | cl on n e

ot cSABIETF s nTa BADEEHD! CouE SE LY SEANECDRE. SRBLAASaNt ol asni d

of thQHUESff&@meﬁﬁpﬁSllb@ﬂn@ﬁ&h@ﬁﬁEﬁLpADﬁNﬁmBP (Eher Wys dxesple [0 67

Constructio f_th I NF BR, f he e preSS| of t he sol ubl e
Q$#&§§ ﬁ Fnd gthePdVarla e &tk % 93 feO%l

form &t and expre55| n pI Mid for the
prodwmns#an¢esecfethd PAEgBR L ctllem t5i dew (EREBE #égﬂmﬂ(aﬁethe TNF- R cDNA
vas ! opl At busgaewﬁthngwwwr@mmf&é the BemaR B o, {ENA. The

reaso refor was the findin he nucl eoti de sequence directly

bef or evtINA t9And| ALPBEATEY art P@G"@dr‘P]df reruyhing BNaudFeanaratfyndi ffers

from the ﬁ@f‘?ﬁé?ﬁéu’éeﬂlﬂﬁc%a&dfﬁlmhel%&t}%ﬁégpdlﬁ%ﬁg&é&ﬁi&é@”tf he B
expressj on_of eukar, ere e 5 -n odi ng region o e
Iom|1¥ﬁ$ibc6r? Eﬁbégg tgﬁhé%ns rBiBdEnc gﬁé g LGRHA et al .
1980) .tHine HéchRoaequ&m:e m o I+ gl aiPER by rmanmtoiblée
‘ol i gonucl.eoti de EBI-2452
(5 CACRSTCEACTTACAT TTGCTTCT GACACAACT GTGTTCACT AGCAACCT CAAAC
AGACACCATGGEECCTCTCCACCGTGC- 3 ) which after an Sall restriction site
contal t i u cqqr g e puman

gl obin nﬁ&i sg ggggbﬁugll ggﬂa§£Z§0? ?%E co fﬁgaégglgn of
TNF BPL8 1Bﬂdh'§jl@flaE06Rlcllleﬁéia‘{qefecPrp1 £eed PIRFEBEeNEMEQAMFEPVBE in 100 ~1
react i pnr&at 6bawhkh dAmeMyl: each of the ol igonucl eotides EBI-2452 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 sec at
72C). Afteernrificatm@E of ~e PCR product by extraction with
phenol/chloggéornland Iﬁ é@fClpitation the DNA was cut twice wth Sal
and BGLI I the resultan 1 kb DNA fragnent was isolated from an
agar ose gel SeF¥he corr &@§godichdFart of the TNF-R sequence was renoved from
the plasm dapiNF-BP byagutting with Sall and Bglll, the 3.1 kb long plasmd
part was isolated froman agarose gel and ligated with the 0.51 kb | ong PCR
product. After transformation of E.coli seven of the plasm ds obtai ned

As far as GCT is concerned, the possibility is taken into

(- account that the triplet CGG which is complementary to
GCC (Ala) may be effective by formation of a G-T bridge;
as for TCG (Ser) and AAT (Asn), the same observation
holds true for AGT and TTG, respectively.

ACG, GCG and TCG are very rare codons (CG rule) and were
therefore not taken into account.



68 were sequenced. One of .these plasm ds exactly contained the desired
sequence. This plasm d was naned pBTNF-BP. The whole Sall - EcoRl insert of
pBTNF- BP was cloned in the also cut expression plasnm d pAD-CW1 and the
resultant plasm d was named pADBTNF-BP (Fig. 7B). Exanple 11 Isol ation of
rat TNF-R cDNA clones rst of allsprat brain cDNA was produced by anal ogy
with the HS913T cDNA |ibrary (cf. Exanple 4) fromthe rat glia tunor cel

| i NneEEXBmPAECE no. CCL107) in ~-gtll. 600,000 phages of the rat brain cDNA
library in ~-gtll were screened by hybridization as described in Exanple 6.
The purified EcoRl insert of pTNF-BP30 (cf. Exanple 6) was used as the

pr obsmpAbSdcatiempPe DN Perbinddseaptangs quD@bBGedOm f{INF-BR) Random Hexaner

Prl ohnst eqf0f1 {iesspeci fic ol igonucl eotides, as described in Exanple 6,
L@fa 32p] dCTP. 25-106 were incorporated. The filters were hybridi zed

under the sane conditions as in Exanple 6. The filters were washed tw ce at

roony § erReAltilch | dir 2XS5GA O 2 4nSBRS ol 30iwtaEyes and (. _~ree tines at 65C
in 2xSSC/0. 1%46DS for 30 mnutes and twi ce at 65C in 0.5xSSC/ 0. 5%8DS for 30

mnutes. The air-dried filters were subsequently exposed on Kodak XAR X-ray
fil mpher chhiahauinsrasy nsgagnmaabea@d‘cwcng@cweahat memd A total of 10

hybri di zi n u nti a 1 solated b ye purification.
Fol | ﬁﬁfﬁé‘l%egqﬁg" %V\ﬁ'cg?gg 6(?% 3??& QH'HPW?eB& }séaqt rﬁq%@ ~-cl ones
(~-raTNEaRy4# FxepB) forr thesdlidfifedance hehahdla Ad ﬂﬂh&'qﬁmgmm

e 8aeRtede ARLEEI 1 Pene HED AL & i LA B! WLy ECoRl and
separation 1n an agarose gel the lengt |nser was det er m ned
to bendex I&Y—Wli\%b‘)@lﬁh b hymem WEn (AINRIRBIAndexe weedor cl one

'r aTNEsRétaFtei q&téﬂisitsmfst@aa QiprveSgeiaTNF 3tand & aRigLegl oned in

19 cut i e way. a seguence was determned with
un| v P?SIIA d{}@?ﬁhﬁ pMﬁE%Qaé‘né‘P%é&ﬁ?ca FORLy A& tRH bIFgbhuc eot i de

pri matfs : Tire-oredpd B €otideheotind& it gpeek Dhgr 9ENEHRS liisgdtédistrated in

Fi g. DﬁA:TréelJa{gésékang’aggr%r%%gsé%ve)n | ast bases correspond to

5 ml of the phage supernatant of the amplified cDNA
library of the human fibrosarcoma cell line HS913T in A
gtll were mixed with 0.5 pg RNase A and 0.5 ug DNase I
and incubated at 37°C for one hour. The mixture was
centrifuged at 5000xg for 10 min, the supernatant was
freed by extraction with phenol and chloroform from
protein, and the DNA was precipitated from the aqueous

( . phase by addition of ethanol. The A-DNA was dissolved in
TE buffer (10 mH Tris ph = 7.5; 1 mM EDTA).

b) PCR amplification of a TNF-BP sequence from a cDNA
library.

16 individual reactions in which one of the 4 mixed
oligonucleotides EBI-1639, EBI-1640, EBI-1641, EBI-1642



; he EcoRl |inkers which were added during production of the cDNA [ibrary.
Exanpl e 12 Isolation of a clone containing the conplete cDNA coding far the
human TNF receptor. 'The conplete cNDA of the rat TNF-R facilitated the
search for the still mssing 3 gart of the human TNF-R cDNA. As the probe
for the hybridizing process, the b. 4 kb | ong PCR product of the priner
EBI-2316 (5' - ATTCGTGCGGECGCCTAG 3'; binds "ko TNF-R with the second base of
EcoRl wast giespact hee IRFUReEDRA) tied IERISL 4B NS - BTOCSTAGIACENRGGA- 3' ;

bi nds A004 I E&PNA 0 or R to pos.
1775 Fﬁg?g$ﬁF-R)Qaggéagggq&??ﬁef¥g$%g?28 as't%%PtE%% étgsiTﬁggngA fragment
corr eEPIMAS 1D AMethegPEROHA PRAMER YVAYR ERINESfOWhi ERYi thRas assuned

t hat h}igﬁqqrdaﬁ@mﬁdéft enhkhecang sehikgh dtoldows 1dwsj nEsr pRh B¢oRhesite in
hunan F- R ~0 2.5x106 cpm of the raTNF-R probe, were used to hybridize
600, 0BG 9333 A L REaREe1 B3R T | SHS MR h9 1P ERISLPOR 1SR 11 ons

cor r espordaichd 04 8 heidfesentdicQdigethudl dowigee & dhe Ehhkers were washed

tw ce,at rqomitenperature in,2xSSC 0, 1% or 30 mnutes _and tw ce at 65C
i owdeh Rt S R e b8 R P Pul Lo BhEeamon dtk AR

X- 1 ay rhialdB iUush Ngo BimkNEBRTaliHiHy ey A-DND G f Okhé dpMa. SiXx positive

pl agues were identified, plaques were purified in two further rounds and

DNA wadbxaapar e2l0 (RMTREIR #8 mM Tyrisg pHE8. 32)1. Afm¥rMgGlniing of the DNA
with Eco Rl a f _the clon d.a band with a | ength af. about 0.8 kb.
o | TEORD 1R FaRaBUREe 8d M U SAGIEC b e ok APPRYRERLSGRIRS 3 kb, The
t wo EtoRipHomehase §AATPNFART Ry e TRIb TR, | @ache2 800phodi tfd raft pl asmi d
puc21 ent,| T e 1.3 kb EcoR
Fragnant O B e oy oL e e e "% kb EooR
fragnEdmeiorfeedpdind®e vy tite eyapQupedn of tReeSTARE ROARNASand cont ai ned a

pol y(AvdrdyaitRith A R depdalpneindaFCOR (bnkem1geadence. Hence,
~TNF- R2 _contai ned the conplete codlqﬂlre ion_of_the human TNE- R
- epr cS5R SRT (CRFELSS. OBfai @ PNA Thermal cycler” (Perkin Elmer

Cetus) as follows: The samples were heated to 94°C for 5

minutes to denature the DNA and subsequently subjected to
40 amplification cycles. One cycle consisted of a 40-
second incubation at 94°C, a 2-minute incubation at 55°C
and a 3-minute incubation at 72°C. At the end of the last
cycle the samples were incubated at 72°C for another 7
minutes to ensure that the last primer extension is
complete. After cooling to room temperature the samples
were freed from protein with phenol and chloroform and

( °  the DNA was precipitated with ethanol.

5 ul of each of the 16 PCR samples were applied to an
agarose gel and the length of the amplified DNA fragments
was determined after electrophoretic separation. The
strongest DNA band, a fragment of 0.16 kb length, could
be seen in the PCR samples which had been amplified with
the oligonucleotide EBI-1653 as the first primer and one



Construction of the plasm ds pADTNF-R and pADBTNF-R for the ~_~ression of
the whol e human TNF receptor First a plasmd in which the 5 -noncodi ng
regi on of pTNF-BP15 was shortened, but in which, in contrast to the

pl asm ds described in exanple 9, the 3' end of pTNF-BP15 was nai nt ai ned,
was first constructed in a way st4rlar to the one described in Exanple 9
for pTNF-BP and pADTNF-BP, respectively. Under identical conditions as in

Exanpse hd T gonuBPaet1assampiri-hiead PEFPCR gbbh Ehe-aldsgomic! eoti de
EBI - 1986 and the ML3 -40 universal prinmer (5 -GITTTCCCAGTCACGAC-3"'). The
PCR FiTEe4ads chiber frEandi PRIBSHH SSRFECHRE SABPLLORIP It LPI asni d

pT7/ Iﬁﬁﬂ%ﬁ&é@ﬂethpagkaslmdamt amﬁmﬁlm | ednpe BNl e pgN_F- BP15B
was cut wt a an coRl a e insert was clJoned in

oxpr STIRE D) SEARE RD. SR Sar Swith b F T SHICREoREN TR ARR 1t pl asni d
of theagles¢ledteanposi fuenheas prajoes AP NF- BP15. ~~s plasm d was

| inearized with EcoRI and the 0.8 kb EcoRl fragnent, isolated from ~TNF-R2,
was cloned into the site. After transformation of E.coli sonme randomy

i sol dExamplasht ds were checked by cutting with different restriction
enzynes as to the correct orientation of the EcoRl fragnent used. A plasmd
desi gnated as pADTNF-R (Fig. 7C) was even checked nore closely as to its
cor r €gkoningnebei sAIBgNSddGend g I¥e FFRFRENSt abPtRAg e &1 tHER3' end of
the i {edcsPNAnW th the ol i gonucl eoti de EBI-2112

(5" -Gr TTATGTCACACC- 3" ) which binds to the plasmd pAD-CW1 and its
derivatives after the nmulticloning site. Another expression plasmd in

whi ciThdéerbsubbanadrPog pegduetofof thdNFfpRinersepBdcad 4y driie one of

B- gl ahj tructed,,Pl j - | | ith Bglll
Lo r b PR 088" Fheht ey Rl TR R SR e ent 1y
dephosiectybphedewichldlykdn ra plassire agelf (drbéaNuSiwwstGFe and the
PLaSISLNEEL0p14B: 5k BhatRS: ] HLH-JLLN HiE Bogp@hidh synoncoding regi on

of the” B-globln gene an “part of the TNF-R coding region from an
agar ARCYERINY| §8ntd 2FADTRE R3S RARA ni 2 hDBY| Eragi@nthe D & kBDNA fr agnent

cont ki DEngBR, was electroeluted from the gel and

precipitated with ethanol. This DNA fragment was ligated
with BamHi/SmaI cut plasmid pUCl1l8 (Pharmacia) and E. coli
JM101 transformed with the ligation mixture. The plasmids
prepared according to the minipreparation method were
characterized by cutting with the restriction enzymes
Pvuli and EcoRI-BamHI and subsequent electrophoresis in
agarose gels. The plasmid pUCl8 contains two sites for

! PvuIIl which flank the polyconing site in a 0.32 kb DNA
fragment. Very short DNA inserts at the polycloning site
of the plasmid can be visualized more easily in the
agarose gel after cutting with PvuIlIl 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



72 3' segnent of the TNF-R cDNA up to the pronoter region.of the follow ng
DHFR gene was isolated froman agarose gel and cloned into the previously
prepared plasm d vector. A plasm d obtained after transformation of E. col
with the Bglll fragment inserted in correct orientation was named pADBTNF-R
(Fig. 7D). Exanple 14 Expression3éf soluble TNF-BP in eukaryotic cell I|ines
ELI SA The detection of TNF-BP by neans of ELISA was carried out in this
exanmseas wakl desidttved | asi pTNF-BO3 Bl A Esenesebecdardthgpesf wel | with 50

~1 1:3 Ll C bj r p nals rahhjt anti body

or el By TP e piear AR vhel A PSR SRR ¢ ' el
concelvnat ves S5e¥rsatagdit innylagrilAst( AatunatiINFaBReat the for 18 hours

onc it 9 - {,n , f : pipdi ites were bl ocked
i L R T SR e e e At Dl L S
(PBRBIheReEA) SonRsurmtbaperature for one hour. The wells were once
washed with ~ 1J5% Tween-20 in PBS and 50 ~1 cell supernatant or known
amounts of _natural_ TNF-BP (cf. Tahles and 4) and 50 ul of a 1:10, 000

di | AP APBLYS 1501 1M D u"s"@plé?'&ﬁq/\g?% Prke@naer #9& BP and i ncubat ed
at rperlowiper alkfurerics [(sAlhothe. noie- ol 1sgWeteasidbsen iy, washed three
ting mﬁéh 0.05% Tween-20.in_PBS, and 2? ~| _rabbit anti-nouse |g-peroxidase
conj ugat efbgﬁ ﬁﬂ%ﬁ°1§%bﬁosﬁﬁuﬁﬁgﬁs§ eﬁﬁﬁﬁ?v re added and i ncubated at
room tenperature far another two hours. The wells were 73 washed with
Tween/ PBS three tinmes and She staining reacti oAQas performed with

LTINS A IR P Shapana et ey 0,57

potassi% , at roon1tegPeratﬁ e égr 20 m nutes
under prRGECGGOAAR CTAT BNT. CAC &iCTadehhi BATOAMOFT TP ANTHZSO4 the col or
intensity Wq% neasured at a wavelgngth of 492 nmin azgicrofilmplate

phot onet er Transi ent expression of soluble TNF-BP in_e ryotic cel
lines Cys Thr Lys Cys His Lys Gly Thr Tyr feu TYL ksn,ﬂgi

TGT ACC AAG TGC CAC ARA GGA ACC TAC TTG TAC AAT GAC
30 35

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

40 45 50
Glu Ser Gly Ser Phe Thr Ala Ser Glu Asn Asn Lys

GAG AGC GGC TCC TTC ACA GCC TITCA 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 complement of EBI-1653.
The amino acids 38 to 43 confirm the remaining sequence
of the tryptic peptide 11.

Furthermore, the DNA fragment produced by means of PCR
contains the sequence of the peptide of fraction 20 of
the tryptic digest (amino acids 20 to 34, underlined).



;out 106 cells (COS-7) per 80 mm Petri dish were incubated with 10%
heat-inactivated fetal calf serum 24 hours before transfection in RPM -1640
medi um and i ncubated at 37C in 5% C02 at nosphere. The cells were renoved
with a rubber scraper fromthe Petri dish and centrifuged off at 1200 rpm
at roomtenperature for 5 m nutess4{ Heraseus M nifuge, Ausschw ng- Rot or
3360), washed once with 5 mM of serumfree nedium centrifuged at 1200 rpm
for Sidmaut eEh@%dd%xh%Q%@Fé'téﬁ éhat Eﬁ@l U:'Tlon@ WWE%&E’Qasg/ m

DEAE- dexf r ane and pl asm (cf. Table urified by CsC density
gr adide¥ivedt ifirpﬂga?t |Cdﬁ\‘ppé1’lﬁb¢he§°€1ﬁﬁcépr T é@m %r@rPﬁéaﬁat ed at 37C
for %mnsbgg tW%ﬁwgemgha5 %b@ed'ﬂdﬁ‘ virdt Q% cabt serum and

suspended I n medi um wj t h 100 % chl oroqui ne. The cells were
~cuba‘f%’ae§{‘18?CcPé‘§A olﬂéo%ﬁ%esmﬁgﬁea' E§n&€ Wl Sredi um and i ncubated at 37C
with 10 M fresh nmedium After 72 hours the cell supernatant was harvested
and used f etection of the secreted TNF-BP. 74 Table 3: Cell Line

cos- 7 W?ﬂgﬁt plasmid < 5 ng/ml pADTNF-BP 7.5 ng/m pADBTNF-BP 146 ng/m c)
Pr oduréd batabnperfiramneisy daFABElpneduced cell |ines The di hydrofol ate

reduc e I L L1 (Urlaub
and (PESTE 720560, S fike BECHEG BS31od SR IERRE BB b, Stdans
caJC|Mmr9hpésmgﬁaqneﬁmqwlaIYbﬁ8§CMAﬂé@UM@ﬂﬁ(RKQB TMStheoBRar Blology,
1987)nsFRUN sAeRS! e PWmEEh! EHEh‘”@‘ vbvaJ S ((pg;}i:g:n)? (pFhicul ture medi um
per vial) weré t'ransfected W h; after |ncu ation at 37C for
four $8u QotﬁéﬁﬁﬁﬁlRﬁVw%4r§n6WeEe§ﬁd ﬁéﬁ@ﬂxﬁﬁtﬁg§rn1lgegéétlon medi um
each ﬂ}fytahaba sRgiungahsd Q% -dicl ysewletwdwOﬂ nes ss?am Af ter

Yoverni i ncybat,ion the cells_were._r an d mean rypS|n sol ution;

t he c% pEipgoit HOR2FATARRE 4PsE/ b r 1o %3 Lot Os&fe cul ture
pl at eagat68eyl/ vimid nnts@d:emumasﬁecﬂlmﬁer Ariesths mesh-¢Mmade Fadeo in

appro t e Aft qut fo k I es could be
~~er vé%igﬁ %éétgl :‘fsr}’e iefé%%er naf an se\;\%/}eér%eac{ssg{/e\éﬁ éf’he!tEE%S%}f or TNF-BP
activiny. 37 supernatants showed activity in the ELISA. The results of the
ELI SA of sone positive clones are shown in Table 4.

50 mM Tris/HCl pH=8.0
1 M NacCl

1 mM 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) -
5x Denhardt's (0.1% ficoll, 0.1% polyvinyl-
pyrrolidone, 0.1% BSA (= bovine serum albumin))
0.1% SDS

Preparation of the radioactively labeled probe:



75 Table 4: Sanple Absorption at 492 nm TNF-BP Standard 1 ng/m 0.390 10
ng/m 1.233 ( )O ng/m 1.875 Culture nedium (negative control) 0.085 C one
AlG3 0.468 A2F50. 931A3A2120. 924A4B80. 356A5A120. 806A5B100. 915A5C10. 966
(..~Canple 15 RNA Analysis (Northern blot) of the human TNF receptor 1 ~, g
pol y(A)+ RNA (isolated from HS913% (fibrosarconma), placenta and spleen were
respectively electrophoretically separated in a 1.5%vertical agarose gel

(1 Oml grNe-pRposENalss Ruld ety ke % Den Ged e onmRl gelbrde)and &hlobase | adder
(Bethggggrt of about 0.16 kb was isolated. 0.6 ug of the
insert in 32 ul was denatured at 100°C and primed with 60
pmol of EBI-1642 and EBI-1653 each by cooling to 80°C for
10 minutes and sudden cooling in iced water. After
addition of
10 ul a-32p-dCTP (100 uCi, 3.7 MBqg)
5 pl 10x priming buffer (0.1 M Tris/HCl pH=8.0,
50 mM MgCLj)
2 gl 1mM dATP, 4dGTP, dTTP each
1 4l PolIK (Klenow fragment of the E.coli DNA

[ polymerase I, 5 units)

incubation was carried out at room temperature for 90
minutes. After heat inactivation (to 70°C for 10 minutes)
the non-incorporated radiocactivity was separated by
chromatography via Biogel P6DG (Biorad) in TE buffer (10
mM Tris/HCl pH=8, 1 mM EDTA). 65x10° cpm were
incorporated.
The filters were hybridized in a total volume of 80 ml
6XSSC/5X Denhardt's/0.1% SDS plus heat-denatured
hybridizing probe at 65°C for 16 hours.
The filters were washed in 6xSSC/0.01% SDS at room temperature
for two times 30 minutes and in 2xSSC/0.01% SDS at room
( bmperature once for 45 minutes and in 2xSSC/0.01% SDS at 65°C
three times for 30 minutes. The filters were air-dried and
subsequently exposed at -70°C on Amersham Hyperfilm for 16
hours using an intensifying screen. A total of 30 hybridizing
Plagques were identified (A-TNF-BP #1-30).
The regions with the hybridizing plaques were cut out as
pPrecisely as possible, and the phages were eluted in 300 ul SM
buffer plus 30 ul chloroform.



76 Research Laboratories) radioactively |abeled by filling reaction with
(a-32p) dCTP and Kl enow enzyne was used as size marker. The formal dehyde was
renoved fromthe gel by soaking in water and the RNA was transferred in 20x
SSC to a nyl on nmenbrane (Genescreen plus, NEN DuPont). The RNA was

coval ently bound by UV irradi ati o86(100 seconds) to the nmenbrane. The

menbr ane was prehybridized at 65C in Church buffer (Church and G| bert,

9 . 0 EDTA _ for 2 hours and
hy Bk ahes 34, M BLRERATRG, BERGR WERR eata S am b Aol DA probe
10EC3R2i4ns &%, 010 pTRE- BP3eugr mua Firatbondulplatiad i9f abews washed at
zbﬁﬁg’n{ag‘e@ &t W echnpuRsh Bulsheradrthg™Mhe BE@%HﬁaE%%7nd?1 1% SDS) three

tinmes for 10 m nutes and then washed at 65C in wash buffer four tines for
aBoufi Rt RNAGRF RPHsSdCBN PREFAK AR YT 1Y PY| ”PPoFPEFhAFRES usi ng an
FiinkeRsilfiitiy t3eieen prepd@atibie, auper bdipgtasn( Bnd wkBhishwwesa singul ar
RNA bgp%hggla.lengﬁh ?t 2t3 kb for., the human TNF receptor in the anal yzed
deseLide LY BRE FRRETHSSTSEN % hpl e 16: Expression of the TNF
receptor For the transient expression 5 - 10x10 COS-7 cells were ~.~cubated
for 40 m_nut it 0. F-.R-pl ' [ | ut is,on,eent ai ni ng 250
Rg&/rl%seﬂlr’g&%iaog(tgr\%anghéngegg%gq}%n eh’Foﬁ%]u?ﬁ%k%C%\}%% \rz%bgboused as the
BPortl3gl .15Af t&F, t3@nsfection the cells were washed and subsequently
cultivated for 48 h. The expression of the TNF receptor was detected by
bin@lg%cﬁ 125|-TNf. Fﬁr t he bi dqu test.thg cells were washed, incubated
2pd 0 PhRYRs Mehft Rlagerdg ot -- (5hREFF AR FoB G8ah_A]y 88°000 cpmi ng)
gwilt kxgptwridioud @/ 208afcal,d 0. ssurggarsosé) ughabsl esh Edtriwvashetd and t he
radi ti Vi oynd.to el | d i coupter. The
{sgg‘ci | ca‘%%%%su%g%aégzé‘%g?@%rﬁﬁ ?\0’?%% ﬁﬁ??’% 'Sal%pl%\g?@% 'cp{r:éi n the
gyAMRSH Hdm ST or grpd , Wil stNfe et Or 5 DAL ( Kae1vyalairs Biculsxesgssed as nean
ound cpm_ the standard devi ation, de e£gineg in pa q%lej tests, is taken
afnid SCAGte RASPEC| LS S EHY TR nEERe BpALEs A& bit (ArEPRed TNE. was
sdeduchadbdy ofd the Xah¥esknt (10 mM Tris/HCl pH=8.0, 10 mM

MgCl,, 0.1 mM ETA) were overlayed and elution was carried out

at 4°C for 16 hours. The supernatant was transferred into 15
ml Corex tubes and centrifuged at 15000 rpm and 4°C for 10
minutes (Beckman J2-21 centrifuge, JA20 Rotor). The
supernatant was decanted in 10 ml polycarbonate tubes and

centrifuged at 50000 rpm, 20°C up to 02t=3x1010 (Beckmann L8-

70, 50 Ti Rotor). The pellet was resuspended in 0.5 ml A-

{ }uent and transferred in Eppendorf tubes (1.4 ml). After
addition of 5 pug RNase 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

1 M Tris/HCl pH=8.0, 6.5 ul 20% SDS there was another

incubation at 70°C for 30 minutes. The A-DNA was purified by

phenol/chloroform extraction and precipitated with ethanol.
Finally the DNA was dissolved in 100 gl TE buffer.
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To specify the cDNAs of the clones ATNF-BP15 and ATNF-BP23,
which had shown the strongest signals during hybridization,
the cDNA inserts were cut out with EcoRI from the A-DNA,
eluted from an agarose gel after electrophoretic separation
and precipitated with ethanol. The DNA fragments of 1.3 kb (of
ATNF-BP15) and 1.1 kb (of ATNF~-BP23) were cut with EcoRI and
{'?gated with alkaline phosphatase of calf intestine-
dephosphorylated plasmid vector pT7/T3a-18 (Bethesda Research
Laboratories) with T4 DNA ligase and E.coli IJMlOl-transformed.
From individual bacterial colonies which showed no blueness
after selection on agarose plates with ampicillin and X-~gal,
plasmid DNA was made in a minipreparation method, and the
presence and orientation of the cDNA insert were determined by
cutting with EcoRI and HindIII. Plasmids which contained the
EcoRI insert of the phages ATNF-BP15 and ATNF-BP23 oriented in
such a manner that the end corresponding to the $' end of the
mMRNA faced the T7 promoter were named pTNF-BP1l5 and pTNF-BP23,
respectively. The EcoRI inserts of ATNF-BP15 and ATNF-BP23 were
also ligated in M13mpl9 vector, which had been cut with EcoRI
[ JA dephosphorylated, and E.coli JM101 transformed. Single-
strand DNA was prepared- from some randomly selected M13 clones
and used as a template for the sequencing according to the
dideoxy method.

On M13 clones which contained the cDNA inserts in the opposite
orientation, both DNA strands were completely sequenced with
the universal sequencing primer and with specifically
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The complete nucleotide sequence of 1334 bases of the cDNA

insert of ATNF-BP15 and pTNF-BP15 is illustrated in Fig. 1.
The bases 1-6 and 1328-1334 correspond to the EcoRI linkers
which had been added to the c¢cDNA during the construction of
the cDNA library. The nucleotide sequence of the c¢DNA insert
of ATNF-BP23 corresponds to that of ATNF-BP15 (bases 22-1100),
flanked by EcoRI liners.

T e clone ATNF~-BP30 was also examined; its sequence
corresponds to ATNF-BP15 except for the difference that the
sequence has a deletion of 74 bp (nucleotide 764 to 837).

Example 8
Construction of the expression plasmids pAD-CMV1 and pAD-CMV2

A new plasmid which has a multicloning site for the directed
insertion of heterologous DNA sequences and can be propagated
in E.coli by means of ampicillin resistance with a high copy
number was constructed from parts of the expression plasmids
pCDM8 (Seed and Aruffo, 1987. Seed, 1987; Invitrogen),

ﬂ hzgptDHFRzo (EP-Al1 0321 842) and the plasmid Bluescript SK+
(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 sequencing and
mutagenesis of the plasmid DNA. The T7 promoter which precedes
the multicloning site permits the production of RNA
transcripts in vitro. The expression of heterologous genes,
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a) Preparation of the vector and promoter portions by PCR

The plasmid Bluescript SK+ was linearized with HindIII and S
ng DNA was inserted into a 100 pl PCR batch (reaction buffer:
50 mM KCl, 10 mM Tris-Cl pH=8.3, 1.5 mM MgCl,, 0.01% (w/V)
gelatine, 0.2 mM of the four deoxynucleotidetriphosphates
(dATP, dGTP, ACTP, dATTP), 2.5 units Taq polymerase per 100
pl) . 50 pmol of the synthetic oligonucleotides EBI-1786 (5'-
GGAATTCAGCCTGAATGGCGAATGGG-3"'; binds just outside of M13 ori-
region in Bluescript pos. 475, independent of M13 ori-
orientation) and EBI-1729 (5'-CCTCGAGCGTTGCTGGCGTTTTTCC-3"!;

( jnds to Bluescript at pos. 1195 before ori, corresponds to
the beginning of the Bluescript sequence in pCDM8, 6 bases 5!
give XhoI) were respectively used as primers. After 5 minutes
of denaturation at 94°C the PCR was performed over 20 cycles
(40 sec at 94°C, 45 sec at 55°C, 5 min at 72°C, Perkin Elmer
Cetus Thermal Cycler). The oligonucleotides flank the
intergenic region of M13 and the repliéation origin (ori) with
the interposed gene for the f-lactamase. At the same time, an



( ACT GAG GAC TCA GEC ACC ACA GIG CTG TTG CCC CTG GIC ATT TTC TTT

‘'TGC CTT TTA TCC CTC CTC TTC ATT GGI TTA ATG TAT CGC TAC CAA CGG TGG AAG TCC
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fraqgne t | I rate variants thereof. 2. DNA according

FgegF ﬁﬁiﬁ n%“f%ﬁ g' g}gﬁgﬁ € TNF-bi nding protein , characterized in

that it has the formul a RQ GAT CCT CAA AAA GGA GEG CAG TCC TTC CTC AGC GIG

GAG GIG TGT TGG AGT CTC TGC GAG AAA TTC TTT AAC TGT CTA CCC AGT AAT ACC GAT
AcnoT@d tATSag¥E Ghanerciesed ChAsas rePUicware Pap g3 et TOYCBCRCT TGC AAC

MR MR A i dd T e d 61 aeSCERTA 1733 Al3 ' TEETCEACKYDdXM GAC TGC AGG TCA GAA
AAC AAA TCC ACA AGG AAG AAC CTT.TTC CAG GGG ACC GIG ACC GIG TGC

ERATARA CAS 10 é%‘éﬂet&é%ﬁ@% ERGIGAG (RS AnkP BTG BRG TGC CAC ACC

PEDMBGC corresponds to pos. 1 in pAD-CMV, Sall site for
{ “oning) and EBI-1734 (5'-GGAATTCCCTAGGAATACAGCGG~3'; binds to
‘polyoma origin of 3'SV40 poly(A) region in pCDM8 (pos. 3590))
under identical conditions as described for Bluescript SK+.
The oligonucleotides bind at the beginning of the CMV-
promoter/enhancer sequence and produce an Sall site (EBI-1733)
or bind at the end of the SV40 polyadenylation site and
produce an EcoRI site (EBI-1734). The PCR product was cut with
SalIl and EcoRI and a DNA fragment of 1.8 kb was isolated from
an agarose gel.

)
The two PCR products were ligated with T4 DNA ligase,
transformed with the resultant ligation product E.coli HB1O01
and plasmid DNA amplified and prepared according to standard
( lthods. The plasmid of the desired nature (see Fig. 3) was
named pCMV-M13.

The SV40 replication origin (SV40 ori) was isolated from the
plasmid pSV2gptDHFR20 (EP-Al 0321842). To this end the plasmid
was cut with HindIII and PvulIl twice and the DNA ends were
made blunt by the subsequent treatment of the large fragment
of the E.coli DNA polymerase (Klenow enzyme) in the presence



AAA ACC TGI TGI CTC GAA GAC TAC TTC CTC TGC GIC ACG TAT ATC CAC AAG TGC CAC .

CCA GGC CCG GAG AGC GGEC AGA CAC TGC ATG GGT CAG CGG GAC ACC CGG CAT TAT AAT
TGC AGC TCC TGC CAG CAT GCA GGT TCC TGI AGT AAG TTG TGC 82 wherein R2 is
optionally absent or represents DNA coding for a polypeptide which can be
. cleaved in vivo, including degengiate variants thereof. 3. DNA according to
claim 2, coding for secretabl e TNFbi nding protein, characterized in that it

has, { he f n i ch codes
SR EPE oS by BEdotlag i Brbonti el ) RREMERRY 230 Waim o
DNAr ﬁc'agmemétd was t haolR2edad riore afrorargmaOSHGJGI.'Caﬁ@TlM@t@’ﬁA i®GEG GAC AGG
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tepnefenmation cofli BgcPdn ABd0na/itdepthaeSVE0 PRA docdh@ m@m® claim 5,

%g%ﬁ%fa%wow% ncﬁaah B%crt%ﬂ{a%%a[l&ré'neb\-r&&{;@hg S rﬁ%t@Equ;r GAC CTG CTG
ATA TA GG GIT ATT
naped pCMV-SV40. The construction of thls plasmid 1is shown in

Fig. 3.
b) Mutagenesis of the DHFR gene

To prepare an expression plasmid with a multiple multicloning
{ ‘te, two restriction sites were removed from the DHFR
minigene by directed mutagenesis and three restriction sites
by deletion. To this end a 1.7 kb BglII fragment, which
contains the whole coding region of the hamster DHFR gene, was
cloned from the plasmid pSV2gptDHFR20 into the BglII site of
the plasmid pUC219 (IBI), and the plasmid pUCDHFR was
obtained. E.coli JM109 (Stratagene) cells transformed with
PUCDHFR were infected with about the 40-fold surplus of the
helper phage R408 (Stratagene) and shaken in LB medium at 37°C
for 16 hours. Single-stranded plasmid DNA was isolated from

the bacterial supernatant.

The directed mutagenesis was performed in two successive

[ kps, 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 amino
acid sequence and corresponds to the nucleotide sequence in
the natural murine DHFR gene (McGrogan et al., 1985, Mitchell
et al., 1986). An oligonucleotide (antisense orientation) of
the sequence 5'-GTACTTGAACTCGTTCCTG-3' (EBI-1751) was used for



7. Nucleic acids, characterized in that they hybridize with the DNA defi ned
in claiml or fragnents thereof under conditions of |ow stringency and code
for a pol ypeptide having the ability to bind TNF or 83 contain the
sequence whi ch codes for such a pol ypeptide. 8. A reconbi nant DNA nol ecul e,
characterized in that it containgpthe DNA sequence defined in claim1, or a
degenerate variant or at Ieast a fragment thereof. 9. The reconbi nant DNA

nol ecul e accordi t o, 8 which.is re able in prokaryotic or
%%R%ﬂ?ﬁ??&sho§té¥%ﬁﬂﬁé hﬁpﬁcgﬁﬁﬁfgg 4*% °Qﬁﬂ?§[ﬁﬁ@ﬁﬁ¥@9ule cont ai ns
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ed i clal 2,.0r degenerate vari ant, qQr | east a.fra nt thereof.
E@Sl ﬁ8nF§C it éinb? Eapewﬁécgﬁmoﬁfqtk(ﬂ%ﬁ?ﬁ%ﬁnﬁﬁfﬁhwgg%replicable
tnenamﬁgbnmmhadﬁrdeJEBI?h&SVecanbﬁsaMSduWknﬂﬂtﬁndQnaﬁterd|ng to claim9,

ERBARELRLAERAI LA DA ) | £ GRIEALBRGA N dAladiRdl Ihauehebll® 2 6. 12

'éco ecu e according to aracferized in that
Wereoﬁpaﬁn§mﬂﬂaHY#$%ﬁﬂ¢héﬂngna6ﬂa¢ﬁﬁ6reﬁyltﬁﬂirR%ﬁﬂ@l@aﬁ@SDNA mol ecul e

A& Qﬁdpﬁ%dﬂ?ﬁﬂﬁﬂiﬂﬁ2 desi gnated pADTNF-BP. 14. The reconbi nant DNA
ecul'e according to claim 12 designated pADBTNF- BP.

The 1.7 kb BglII fragment was isolated from the plasmid
PUCDHFR-Mut2 and ligated in plasmid pSV2gptDHFR20 cut twice
with BglII and BamHI. After transformation of E.coli,

{ plification and DNA isolation, a plasmid of the desired
constitution was obtained and named pSV2gptDHFR-Mut2. A 0.12
kb DNA fragment following the BlII site was removed by cutting
with BamHI in the 3'-noncoding region of the DHFR gene, the
DNA fragment additionally containing a KpnI site. The
recognition sequences for these two enzymes were also
destroyed by linking the overhanging DNA ends obtained with
BglII and BamHI.

The plasmid pCMV-~SV40 was cut twice with EcoRI and BamHI:; the
DNA ends were subsequently made blunt with the Klenow enzyme.
The DNA was purified by extraction with phenol/chloroform and
ethanol precipitation, subsequently dephosphorylated by

{ lcubation with alkaline phosphatase and the 4.4 kb long
vector DNA was isolated from an agarose gel.

The plasmid pSV2gptDHFR-Mut2 (Fig. 4) was cut twice with EcoRI
and PstI and the DNA ends were made blunt by incubation at
11°C for 20 minutes with 5 units T4 DNA polymerase (50 mM
Tris- HCl pH=8.0, 5 mM MgCl,, 5 mM dithiothreitol, 0.1 mM of

each of the four deoxynucleotide triphosphates, 50 ug/ml



84 15. A reconbi nant DNA nol ecul e, replicable in prokaryotic or eukaryotic
host organi sns, characterized in that it contains an optionally nodified
DNA defined in claim1l or at |least a fragnment thereof. 16. The reconbi nant
DNA nol ecul e according to claim 15, replicable in mammalian cells. 17. The
reconbi nant DNA nol ecul e accordipg to claim16 designated pADTNF-R 18. The
reconbi nant DNA nol ecul e according to claim 16 designated pADBTNF-R 19. A

HREnOrganhn nalbanshor metewizt.it atb | lemsq DNR dhayierntecointh neneé DNA

nol ecu] es fined in cLaig; %%gég. 20. The_host oggink§£1tra%%fﬁrned with a
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laiml, 2 Th ol.vpeptide accordi o clai c acterized in that
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DHFR gene in the same orientation as the CMV promoter, was

named pCMV~-SV40DHFR.

In the last step the 0.4 kb "Stuffer" fragment after the CMV
promoter that still derived from the initial plasmid pCDM8 was
exchanged for a multicloning site. To this end the plasmid
pCMV-SV40DHFR was cut twice with HindIII and XbaI and the

( hctor portion was isolated from an agarose gel. The
multicloning site, formed from the two oligonucleotides EBI-
1823 (5'~-AGCTTCTGCAGGTCGA-
CATCGATGGATCCGGTACCTCGAGCGGCCGCGAATTCT-3"') and EBI-1829 (5°'-
CTAGAGAATTCGCGGCCGCTCGAGGTACCGGATCCATCGATGTCGACCTGCAGA-3")
contains restriction sites for the enzymes PstI, SalI, ClaI,
BamHI, KpnI, XhoI, NotI and EcoRI, inclusive of the ends
compatible for the cloning in HindIII - Xbal.

1 pg each of the two oligonucleotides was incubated in 20 pl
reaction buffer (70 mM Tris-Cl pH=7.6, 10 mM MgCl,, S mM

dithiothreitol, 0.1 mM ATP) with 5 units T4 polynucleotide
kinase at 37°C for one hour to phosphorylate the 5' end. The

{ laction was stopped by heating to 70°C for 10 minutes and the
complementary oligonucleotides were hybridized with one
another by incubating the sample at 56°C for another 10
minutes and subsequently cooled slowly to room temperature. 4
1l of the hybridized oligonucleotides (100 ng) were ligated
with about 100 ng plasmid vector and E.coli HB101l transformed.
A plasmid which could be linearized with the enzymes of the
multicloning site (except for NotI) was named pAD-CMV1l. Out of
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(from CDMS8)

632-649 T7 promoter
f§8-713 multicloning site (HindIII to Xbal from
/ EBI-1823, EBI-1829)

714-1412 SV40 intron and polyadenylation site
(from CDMS8)

1413-2310 5'-noncoding region and promoter of the
hamster DHFR gene (from pSV2gptDHFR20)

2311-2396 hamster DHFR: exon 1

2516 A to T mutation destroys PstI site in DHFR

intron 1



24. A nmethod for producing a pol ypeptide according to claim 23,
characterized in that a host organismdefined in claim19 is grown and the
protein expressed is isolated. 25. A method for producing a reconbi nant TNF
receptor or fragnents or nodifications thereof, characterized in that a
host organi smdefined in claim20d4s grown and the protein expressed is

I sol ated. 26. Use of a polypeptide defined in_clains 21 and 22 for assayi ng
S t s for their interagtion wi.th said .pol.ypeptide and/or with TNF-a
BT AE DR SRBRESE thf’?dﬂﬁﬁa&e% ®%he bi ol ogi cal activity of
INp7a and/ or TNR ~to2@. misetdbnadbestrogsgducRl deiteed in claim 20 for

a yi subst an f theLr inter i W e T ceptor and/or
?ingSE%ﬁact on<$%ge%?époggggﬁegcﬁﬁgﬁ?ygo f%ﬁygpah%?5$ﬁgNF-~. 28. Use of a

pol ypepti de accol timgntodchgi meg@3ohor t he prophylactic or therapeutic
tment of the o] t lndi calad .63?% lng a detrinental effect
%§§$NF-a and/ or %ﬁﬁvﬁﬂFgQQXBEe(gggg §§P3333%| e %%gording to claim23 as a

383436 agentSY4P dviedfron BEVENPIHERRIOr TNF- ~. sa

4170-4648 M13 ori (from pBluescript SK+)

4780-5640 B-lactamase (coding region)

6395-6415 EBI-1729, end of the pBluescript vector
sequence.

“he production of the plasmids pAD-CMV1l and pAD-CMV2 is shown
in Fig. 5.

{

Example 9

Construction of the plasmid pADTNF-BP for the expression of
the soluble form of TNF-BP.

To produce the secreted form of TNF-BP directly, a translation
stop codon was introduced into the cDNA coding for part of the
TNF receptor (cf. Example 7; designated as TNF-R cDNA in the
following) after the codon of the C-terminal amino acid of the
natural TNF-BP (AAT, Asn-172; corresponds to pos. 201 in Fig.

( }. The protein synthesis is thereby interrupted at this place
and permits the direct secretion of TNF-BP into the cell
supernatant without the need for passing a subsequent,
possibly speed-determining reaction of a proteolytic cleavage
in segments of the TNF receptor situated in C-terminal
direction.



30. A pharnmaceutical conposition, characterized in that it contains a

pol ypeptide defined in claim23 as the therapeutically active conponent in
an amount which is effective to inhibit the biological activity of TNF-a
and/or TNF-~. r .A9 .AFh. AA AY.A .A .AF. A . A3 . AA, . A@. AFA?. AYh . A3f . A
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At the same time, the 5'-noncoding region of the TNF-R cDNA
was shortened with the introduction of the stop codon by means
of PCR to remove the translation start codon of another open
reading frame (bases 72-203 in Fig. 9) positioned 5' from that
of the TNF-R, and a BamHI and EcoRI site was introduced at the
S'-terminus and 3'~terminus, respectively, of the cDNA.

100 ng of XmnI-linearized plasmid pTNF-BP15 (cf. Example 7)
were amplified with 50 pmol each of the oligonucleotides EBI-
1986 (sense, 5'CAGGATCCGAGTCTCAACCCTCAAC-3') and EBI-1929
(antisense, 5'~GGGAATTCCTTATCAATTCTCAATCTGGGGTAGGCACAACTTC~
1) ; incorporation of two stop codons and of an EcoRi site) in
a 100 pl 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.
After 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 subsequently cut twice with BamHI and EcoRi. The resultant
0.75 kb DNA fragment was isolated from an agarose gel and
cloned in plasmid pT7/T2a-19 (BRL) cut twice with BamHI and
EcoRI. One of the resultant plasmids with respect to which it
had been found by virtue of the sequencing of the whole insert
that it had the desired sequence was named pTNF-BP.

((TNF-BP was cut with BamHI and EcoRI and the 0.75 kb DNA
insert was cloned into the expression plasmid pAD-CMV1 cut
with BamHI and EcoRI. A resultant plasmid of the desired
composition was named pADTNF-BP (Fig. 7A).

Exanple 10
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Construction of the plasmid pADBTNF-BP for the expression of
the soluble form of TNF-BP.

For another variant of an expression plasmid for the
production of secreted TNF-BP, the 5'-noncoding region of the
TNF-R cDNA was replaced by the 5'-noncoding region of the
human B-globin mRNA. The reason therefor was the finding that
the nucleotide sequence directly before the translation start
codon of the TNF-R sequence greatly differs from the consensus
sequence (Kozak, 1987) found for the efficient expression of
eukaryotic genes, whereas the 5'-noncoding region of the B-
tlobin mRNA corresponds to this consensus sequence very well
(Lawn et al., 1980). The TNF-R sequence was modified in a PCR
by means of the oligonucleotide EBI-2452 (5'-
CACAGTCGACTTACATTTGCTTCTGACACAACTGTGTTCACTAGCAACCTCAAAC
AGACACCATGGGCCTCTCCACCGTGC-3"'), which after an Sall
restriction site contained the authentic 5'-noncoding sequence
according to the human B8-globin mRNA sequence, followed by 20
bases of the coding region of TNF-BP. 100 ng of EcoRI-
linearized plasmid pTNF-BP were amplified in 100 pl reaction
batch with 50 pmol each of the oligonucleotides EBI-2452 and
EBI~-1922 (antisense, 5'-GAGGCTGCAATTGAAGC-3'; binds to the
huTNF-R sequence at pos. 656) in 20 PCR cycles (40 sec at
94°C, 45 sec at 55°C, 90 sec at 72°C). After purification of

( ke PCR product by extraction with phenol/chloroform and
ethanol precipitation the DNA waé cut twice with SalI and
BG1lIII and the resultant 0.51 kb DNA fragment was isolated
from an agarose gel. The corresponding part of the TNF-R
Sequence was removed from the plasmid pTNF-BP by cutting with
SalIl and BglII, the 3.1 kb long plasmid 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
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were sequenced. One of these plasmids exactly contained the

desired sequence. This plasmid was named pBTNF-BP.

The whole Sall - EcoRI insert of pBTNF-BP was cloned in the
also cut expression plasmid pAD-CMV1l and the resultant plasmid
was named pADBTNF-BP (Fig. 7B).

Example 11
Isolation of rat TNF~R cDNA clones

{ rst of all a rat brain cDNA was produced by analogy with the
HS913T cDNA library (cf. Example 4) from the rat glia tumor
cell line C6 (ATCC no. CCL107) in A-gtll.

600,000 phages of the rat brain cDNA library in A-gtll were
screened by hybridization as described in Example 6. The
purified EcoRI insert of pTNF-BP30 (cf. Example 6) was used as
the probe. About 100 ng DNA were radiocactively labeled with 1
¢#g Random Hexamer Primer instead of the specific
oligonucleotides, as described in Example 6, with [a-32p]dCTP.
25-10° were incorporated. The filters were hybridized under
the same conditions as in Example 6. The filters were washed
twice at room temperature in 2xSSC/0.1% SDS for 30 minutes and
'\jree times at 65°C in 2xSSC/0.1%SDS for 30 minutes and twice
at 65°C in 0.5x8SC/0.5%SDS for 30 minutes. The air-dried
filters were subsequently exposed on Kodak XAR X-ray film for
16 hours using an intensifying screen at -70°C. A total of 10
hybridizing plaques were identified and isolated by plaque
purification. Following plaque purification conducted three
times, three A-clones (A-raTNF-R # 3, 4, 8) were isolated in
the end and the phage DNA represented, as described.
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After cutting of the A-DNA with EcoRI and separation in an
agarose gel the length of the cDNA inserts was determined to
be 2.2 kb for the clones raTNF-R3 and raTNF-R8 and 2.1 kb for
clone raTNF-R4. The EcoRI inserts of the clones AraTNF-3 and 8
were cloned in M13mpl9 cut in the same way and the DNA
sequence was determined with universal sequencing primers and
specifically synthetized oligonucleotide primers.

The complete nucleotide sequence of raTNF-R8 is illustrated in
Fig. 8. The first bases and the seven last bases correspond to

{ he EcoRI linkers which were added during production of the
CcDNA library.

Example 12

Isolation of a clone 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 the hybridizing process, the 0.4 kb long PCR
product of the primer EBI-2316 (5'—~ATTCGTGCGGCGCCTAG-3'; binds
{ b 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. This DNA
fragment corresponds to the region of the rat TNF-R cDNA of
which it was assumed that it corresponds to the one which
follows the internal EcoRI site in human TNF-R.
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Kodak XAR X-ray film using an intensifying screen at -70°C for
3 days. Six positive plaques were identified, plaques were
purified in two further rounds and ADNA was prepared (A-TNF-R
#2, 5, 6, 8, 11, 12). After cutting of the ADNA with Eco RI all
of the clones had a DNA band with a length of about 0.8 kb.

{ 7F-R2 and 11 additionally contained an EcoRI fragment with
1.3 kb. The two EcoRI inserts of ATNF-R2 were subcloned in the
EcoRI site of plasmid pUC218 (IBI) and subsequently sequenced.
The sequence of the 1.3 kb EcoRI fragment corresponded to the
one of cDNA clone pTNF-BP1l5, the 0.8 kb EcoRI fragment
corrresponded to the 3' segment of the TNF-R mRNA and
contained a poly(A) tail with 16 A residues before the EcoRI
linker sequence. Hence, ATNF-R2 contained the complete coding
region of the human TNF-~R, represented in Fig. 9.

Example 13

Construction of the plasmids pADTNF~R and pADBTNF-R for the
&Jbression of the whole human TNF receptor

First a plasmid in which the 5'-noncoding region of pTNF-BP1S
was shortened, but in which, in contrast to the plasmids
described in example 9, the 3' end of pTNF-BPl5 was
maintained, was first constructed in a way similar to the one
described in Example 9 for pTNF-BP and pADTNF-BP,
respectively. Under identical conditions as in Example 9 pTNF-
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was cut with BglIi and the 2.5 kbDNA fragment containing the
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The detection of TNF-BP by means of ELISA was carried out in
this example as follows:

96-well microtiter plates were coated per well with 50 ul
1:3000 diluted polyclonal rabbit serum (polyclonal rabbit
antibody prepared by precipitation of antiserum with ammonium
sulfate, final concentration 50% saturation) against natural
TNF-BP at 4°C for 18 hours, once washed with 0.05% Tween-=20 in
PBS, and free binding sites were blocked with 150-200 upul 0.5%
bovine serum albumin, 0.05% Tween-20 in PBS (PBS/BSS/Tween) at
room temperature for one hour. The wells were once washed with
(. b5% Tween-20 in PBS and 50 1l cell supernatant or known
amounts of natural TNF-BP (cf. Tables 3 and 4) and 50 ul of a
1:10,000 dilution of a polyclonal mouse serum were mixed with
TNF-BP and incubated at room temperature for two hours. The
wells were subsequently washed three times with 0.05% Tween-20
in PBS, and 50 ul rabbit anti-mouse Ig-peroxidase conjugate
(Dako P161; 1:5000 in PBS/BSA/Tween) were added and incubated
at room temperature for another two hours. The wells were
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was performed with orthophenylene diamine (3 mg/ml) and Na
perborate (1 mg/ml) in 0.067 M potassium citrate pH 5.0, 100
ul/well, at room temperature for 20 minutes under protection
from light. After addition of 100 ul 4N H3SO04 the color
intensity was measured at a wavelength of 492 nm in a

microfilm plate photometer.

b) Transient expression of soluble TNF-BP in eukaryotic cell

lines

( out 106 cells (COS-7) per 80 mm Petri dish were incubated
with 10% heat-inactivated fetal calf serum 24 hours before
transfection in RPMI-1640 medium and incubated at 37°C in 5%
CO; atmosphere. The cells were removed with a rubber scraper
from the Petri dish and centrifuged off at 1200 rpm at room
temperature for 5 minutes (Heraseus Minifuge, Ausschwing-Rotor
3360), washed once with 5 ml of serum-free medium, centrifuged
at 1200 rpm for 5 minutes and suspended in 1 ml medium, mixed
with 250 ug/ml DEAE-dextrane and 10 ug plasmid DNA (cf. Table
3, purified by CsCl density gradient centrifugation performed
twice). The cells were incubated at 37°C for 40 minutes,
washed once with 5 ml medium with 10% calf serum and suspended
in 5 ml medium with 100 ug/ml chloroquine. The cells were

{ %ubated at 37°C for one hour, washed once with medium and
incubated at 37°C with 10 ml fresh medium. After 72 hours the
cell supernatant was harvested and used for detection of the
secreted TNF-BP.
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Cell Line COS-7

without plasmid < 5 ng/ml

PADTNF-BP 7.5 ng/ml

pADBTNF-BP 146 ng/ml

c) Production of permanently TNF-BP produced cell lines

The dihydrofolate reductase(DHFR)-deficient hamster ovarial

( 11 line CHO DUKX BII (Urlaub and Chasin, 1980) was
transfected with plasmid pADBTNF-BP by means of calcium
phosphate precipitation (Current Protocols in Molecular
Biology, 1987). Four densly grown cell culture vials (25 cmz,
5 ml culture medium per vial) were transfected with 5 ug DNA
each; after incubation at 37°C for four hours the medium was
removed and replaced by 5 ml selection medium each (MEM alpha
medium with 10% dialyzed fetal bovine serum). After overnight
incubation the cells were removed by means of trypsin
solution; the cells from the vials were distributed over two
96~well tissue culture plates (100 ul/well in selection
medium). Fresh medium was added in approximately weekly
intervals. After about four weeks cell clones could be
flerved in 79 wells. The supernatants were assayed in the
ELISA for TNF-BP activity. 37 supernatants showed activity in
the ELISA. The results of the ELISA of some positive clones
are shown in Table 4. '
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Clone AlG3 0.468
A2F5 0.931
A3A212 0.924
A4BS8 0.356
A5Al12 0.806
A5B10 0.915
A5C1 0.966

(ukample 15:
RNA Analysis (Northern blot) of the human TNF receptor

1 ng poly(A)+ RNA (isolated from HS913T (fibrosarcoma),
pPlacenta and spleen were respectively electrophoretically
separated in a 1.5% vertical agarose gel (10mM Na phosphate
buffer pH=7.0, 6.7% formaldehyde). A kilobase ladder (Bethesda
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The autoradiogram (Fig. 10) shows a singular RNA band of a
length of 2.3 kb for the human TNF receptor in the analyzed
tissues and the cell line HS913T.

Example 16:
Expression of the TNF receptor

For the transient expression 5 - 10x10’ COs-7 cells were
(;qubated for 40 minutes with 10 pug pADTNF-R-plasmid DNA in a
solution containing 250 pg/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 expression 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 NF (specific

radioactivity 38,000 cpm/ng) with or without a 200-fold
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samples transformed with TNF receptor DNA (the values are

expressed as mean bound cpm; the standard deviation,

determined in parallel tests, is taken into account.

Unspecific underground in the presence of unmarked TNF was

deducted from the values).
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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 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 CP6 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 TAG
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110% $: & Gra THQYGHE 36 CGC CTA GGG CTG GAC CAC

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 fragments thereof, including degenerate variants
thereof.

2. DNA according to claim 1, coding for a secretable
TNF-binding protein , characterized in that it has
the formula

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 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
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3. DNA according to claim 2, coding for secretable TNF-
binding protein, characterized in that it has the
formula defined in claim 2, wherein R2 represents

DNA which codes entirely or partly for a signal

sequence.

4, DNA according to claim 2, characterized in that R2
has the formula CTG GTC CCT CAC CTA GGG GAC AGG GAG
AAG AGA.

5. DNA according to claim 3, characterized in that RZ

represents R3 CTG GTC CCT CAC CTA GGG GAC AGG GAG
AAG AGA, wherein R3 represents DNA coding for a
signal peptide.

6. DNA according to claim 5, characterized in that R3
represents
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.

7. Nucleic acids, characterized in that they hybridize
with the DNA defined in claim 1 or fragments thereof
under conditions of low stringency and code for a
polypeptide having the ability to bind TNF or
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10. The recombinant DNA molecule according to claim 9,
which is replicable in mammalian cells.

11. The recombinant DNA molecule according to claim 9,
characterized in that it contains a DNA defined in
any of claims 2-6.

12. The recombinant DNA molecule according to claim 10,
characterized in that it contains the DNA defined in
claim 6.

13. The recombinant DNA molecule according to claim 12
designated pADTNF-BP.

14. The recombinant DNA molecule according to claim 12
designated pADBTNF-BP.
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prokaryotic or eukaryotic host organisms,
characterized in that it contains an optionally
modified DNA defined in claim 1 or at least a
fragment thereof.

16. The recombinant DNA molecule according to claim 15,
replicable in mammalian cells.

17. The recombinant DNA molecule according to claim 16
designated pADTNF-R.

18. The recombinant DNA molecule according to claim 16
designated pADBTNF-R.

19. A host organism transformed with at least one of the

recombinant DNA molecules defined in claims 11-14.

20. The host organism transformed with a recombinant DNA
molecule defined in claims 15-18.

21. A recombinant polypeptide, characterized in that it
it is encoded by a DNA defined in claim 1.

22. The polypeptide according to claim 21, characterized
in that it is the TNF receptor of formula
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or a functional fragment or derivative having the
ability to bind TNF.
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25. A method for producing a recombinant TNF receptor or

fragments or modifications thereof, characterized in
that a host organism defined in claim 20 is grown
and the protein expressed is isolated.

26. Use of a polypeptide defined in claims 21 and 22 for
assaying substances for their interaction with said
polypeptide and/or with TNF-a and/or with TNF-3
and/or for their impact on the biological activity
of TNF-o and/or TNF-B.

27. Use of a host organism defined in claim 20 for
assaying substances for their interaction with the
TNF receptor and/or their impact on the biological
activity of TNF-a and/or TNF-B.

28. Use of a polypeptide according to claim 23 for the
prophylactic or therapeutic treatment of the human
body at indiqations involving a detrimental effect
of TNF-a and/or TNF-8.

29. Use of a polypeptide according to claim 23 as a
diagnostic agent for detection of TNF-o and/or
TNF-3.
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30. A pharmaceutical composition, characterized in that
it contains a polypeptide defined in claim 23 as the

therapeutically active component in an amount which

is effective to inhibit the biological activity of
TNF-a and/or TNF-8.



