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Interf eron Production In Hansters Experinentall’y Infected Wth Rabi es
Virus", Proc. S5t .(Ndwfngldsd 8lolabdfbslers add2d as gipe mérkéds. TehEifugd B Gyas irfarC®PR0 tdadtat 10°C
human CCL- 23 c@"P 58P e myfoe HE arlfdic{'mﬁo & mallw ecmaswnvuatnhsm;;rgd)enxlcmustoraihem/mm
oocyte ext ract gct;g9§v:far§ao ior re ?;"5 ‘iz%pl fFQNNhP'ﬁ @gﬁedelatx[ve]to the 32p-
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protein. It is only required that whatever DNA sequence is inserted, a
transornmed 30 host wll produce a polypeptlde havrng a blologlcal or

RN I A o - ., 1 r - Y




fampicillin (Anp) and tetracycline (Tet). The pI asm d has been fuI I y
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jssayed; za[emgréfo@S&ne(FBISt)-c céaﬁln§6(59corr1be1|amt]DNA mgsgt@ayapa@eﬂf ‘”9 AMRNA.

1); 1 1 * (Tke fecdmbiparR(N k@@beculﬂm mﬁéhéFdfr‘tes'gt‘;‘ )%_” J’gi)4$hl)s
1l econbi nanend[]“llhbﬁﬁ\?féé&qr%" é%l'@ pr %" bma{ép‘gﬁfﬁﬁme - mL g

i econbl nanﬂo la (Z m is plasmn:(_j34C
andg5 %"E@ bg F LS S RN 0N (ORGSR lcuZaT&BBaaaa(rPENNrHﬂédﬁ
A" H-4Gy) ¢ bel cﬁw‘é' an zst:r(mm)cont ai ni ng it: E

coli X1 776

#Z- pBR322( Pst /HcI F-4C) ("E. g(@){\_l@ogld;g; (P |]s norrencl ature indicates
fhat the rBE@:ﬂNW@MD[ﬂSWHﬁﬂTé ! r ﬁ : afnd, 1 Se bas o
{BR322 cont a| %BtN A mo’i‘°P ) "Effs 2 fﬁtﬂb@;’éib.t T ootfaaﬁmwdudsar
eCOﬂbl @ ko e EOI@7G’)O{1@4C[\Q£§’@0IE(Ledf&G\E coliX1776
HECLON &rledeRZQZQ(rﬂSés) S 4T 4@ :aﬂﬁé’e wsre diggsied with
Hll ones of Psansfoened bcealettsopbq:reasmma%la rtftﬁelqtzr;ash*'h"f‘?rs?"é % ge s’ﬁ%Hﬁeé‘s"b&FV
e ok TR ) Er R e
i G et @ ie
i/ 1-85 b@gﬁ t?‘i’é%vdg@@ @&gﬁ%sé 5& meErop(&Gﬂ:kls Xlefde. (Niﬂlsﬁméllé:é shoivedhelsavagrd

Blur i fi ed a ARBLH brbﬁdl abaveC. Gangltase obciddied rebGmaindnt S rRlepescwe ¢rsisreed 2
“Wth Pstl %@ﬁ%{;ﬁ%ﬁd%dtempwarf@@wsheoPrpar"m%ta@ar%w&éFaseHFfdea'é""dasva
jo bands, resRe: THec b | it SEadcl @ fybridlE O iMEEmANA NHiRA
pbi i ty“tq 0y 32 ggng £5. 80 (3% £ 5 ur %ﬁlﬂ erEgi ¥ e 6136 bragrate tn \and h

e

fe isolat E‘pd 881G 4B b@b&uee ASla»rquel 00eg) 9fs § edrminally3Bbeled (to serve as
i/ Cl i ner esiStradi in snwsam&hogtm bl alis$cdmingait WEr0O ub EekrédTnss*rﬁ%ll(mH ¢l pagsi 1';3{1"?9@5‘6%

fhd™ Form | ®N&! Praidxf1i08dommd aaﬁHFiiT@d VbSV‘ CEVEAS A HEL and 3
<ot Popiter et e S AN i) R e R
o Hif - 4C. @ \g% y%égpcﬁﬁ;gg %%E&Qnﬂ@tlﬂ@ﬁﬁe@%leﬂﬁ GwlT&AWESds}bﬁEﬂ Q.tzéd’"
# PBR322( Rsg E/clékaEthéwddthEzta Jreasstiediz el fron 5@ oM M, 5@x1pi‘éﬁ'r'$ﬂéﬁ (g'ﬂ E
AtT

bver case EOTA) 5(}2? mem?hecemtt@thgdiwtwﬁ?'e%{s W'é gmﬁéiaﬁ% @%
fapaci t y sof (PHji7f m itptad with & ih W | lbert ‘A
b f - 4c (115{5 eé:t\f/fc rgi\“%ee gé,@ an'{o and }Ezﬂt LS 4%8 6@“—'—5@-(0@77[)B!'n;1})unﬂed
gt racted V\s Sfaph@d |Q=.reeﬁaare£rnsaadurpﬁ BCINEi Trate@ded/fractions tWesamsioleg gnd the
thscri bed abmmm AecigiategiUith e:bé)noug$ alwvs; \Béldta@Pm *rﬂildp'y | abe ed (tg ser\(ed A
#tracer ssn subse mjehﬂeds?Sép}éﬁ)aV

| th Ge’f dp |
fH 7. 5) ﬁg@;’?%i rl{C% \prrgh Egve ff (p% se OUE Hlsid mnamigfﬂrﬁe\gééﬁgsddttg the

{fth 0. 6 unfrs Ha% f $Ad AR T8 gdi skripionB[r@rind @iodkSve band
enf ol d congeninat But &Mh]e MSarag:Itﬂe:dglaadla‘@mZ s‘bhunméb?ﬂde%tfﬁﬁ%%?’d

i nes witda digmodt 4pbeme¢uaan‘@|w3h tﬁnmgthMQ QpIE ﬁl%pe%ﬁg%% g:b %é%%dwqj‘ 0.1l
_i r eci pi t at etlydwxy#pagtevol- —atipranai’car: |
ant ri f ugat PRATPhAtLPUTiRlPHHEY ab?lfhie%N@a%“t%ddw &e Wa %L -PM e eluate

_sor bed to_0.25 i
¢5 " The DBM paper method was used in this assay.
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ris-HO (pH 7.5), 2 mM EDTA) ("NET-buffer"), washed with 2 m of NEI(
uffer eluted with 0.4 nm 1.5 MNa§lo é Tris-HCl 50 (pH 7.5), 2
DTA and preci pitated w th ethanol 3 The DNA was incubated with
[ler r] - 32P- ATR: (5P e6kdik Qi Ghdritel &Mm&bﬂgﬁ 25000 DHA #aEOIbe) s epmhq/numlmme
§| nase, (&ethatwmmemdol\Aé debdribed bové. AN AVIst datheli Frifr4 Seapre ntl ng

roc. Natl. Atediif- @cfragneemzcms) boe@oo@eﬁp aeg“?oi 'Oa?ﬁmﬂ% p;% "e A“

chr omat ogreg! 440 ag IS ‘GE AT @é& rqg
wer e pobdl ’E H%E)Bpe'fz %a ffrr%% ra%s) %illtmg ei€ upAP aAd QYRessyd Slntliarty.
about 10[ plicate f|l€5|;LetoLH3v g BINACinPRY i), o ﬁﬁh@dﬁtlﬂl filtefeCaridiéeo( &0 otithe
was mi xed HNAthfbnﬁthx fittd¥owelig s OéscBR2P-abave oAfed inRstidn into@awees thi foloningiRbkafactiviyes
above and veredt¢teoghor esed through a 10 x 20 x 0.7 cm 2% hori zontal agarose
gel in 80 nM Tris-acetate buffer (pH 7.8) using a 2.5gm sty An X-ray
filmwas exposed to the gel and,thg:40si tioniffert he 32Quinmkragnment

determ ned. The gel strip comduRbdytdi@iviiRe rigdiiceadén ve bédudlice. 3 x 10[ err]
dpm) was cut out DNevfugimect by pridsilag) t hrough a pl astic®®W syringe and
extracted over- 60 night at 4ferr gby agitaghﬁn W th 28. fbbmes the gel vol
of NET buffer. THE-Y9NA was adsorb toa 0.1 hydroxyapatl te colum
(prewashed with Js(m iNphouf fer). o Ehe col umigas washed with 1 m 0.1 MK-
phosphat e buffer (cH 7.5) and the DNA eluted with 0.2 nl 1 M K-phosphate
buf fer gpH 7.5). Witz el uate 65  The DBM papéf hnet hod ¥¥9:'1988d in this
assay. 18 0 032 134 was dlluteg 10-fol d V\A%h sterile gl stilled HO0 and
t He DNA adsor bed AeoRnEPYY ut ed frOf DEAE and 'precipitated with ethanol as
ddscri bed above. Jhhs DNA is calleg "Hif-4c fsagnent".10boe0kdf - 4c fragnent
(120 ngkswas bound to DPT paper (0.5 x 0.5 cn) as descrl bed above. As a
cantrol, 120 ng [nglpqmgl)fdﬂgl n cDNA7#r agnent_ex&if'sed with ¥hdlll fromthe
hybrld pI 3s E ngrr]G4.13 (F. Meyer et al.

"Tr ansposi i Qaggi, dANAs a{RiBy OB padRE bifdct ouohbo e Btewart, Il
Ex,%perimggtgna,s iﬁsmp.n &Z?a)(1979 N. Mantei et al., supra) and processed
simlarly. Hybridization of dupllcate filters to poly(A) RNA (in 20
[err]l), washing of the filters and { g}og %I h‘em@NA fromthe filters
were as deBwritibtr s snaptesy capRlie et PRAYFAT & GOyt es the fol lowing | FN-a
act i vi ties,wer e deihRCoEHioNd bF N 013 ONTAINNGMBOOMBINIANT DNA MOLEQUUES @ﬁOSS-

(1U M) %% LG HOENGETPPHY INSERT IN ybrci di zation  (duplicate DNA fragne
RNA\* (ug) Since the cDNA insert in recombinan y?leq_ Hif-fc was only about 320 b p.. or a t d$o

: the estiifle oRIF qsm é’BNgnfied Hif-4c fragmempt described above was u as a pr
16 h 0 sc?een for qqd%g?ﬁgio Ls cor:\t‘flnmg recombmamYngA ;210 cules having re]l-aéed h DNA inserts
30b0 100‘6 tF&uFeLs)g4opéc%nQ%es constituting 7su59roup A-lll described atfpvh were stamped onto4a 30
Hi T 4c Millipore membrane (8 chn diameter), placed on anBgdy plate (supplem@mgg mggplmellc acid,

d gnto a
[ err] - gl obhalidxENdaid and tetracychrﬁ 55 above) and incubated f 24 hat 37°C. The nltll mi P&BCE :r 08

[err]g of OB RKR ‘QfaR/%M e’ 253 ey %}@p 7| A Bebed with
| nfubat "thq %Eﬁ E&T ;hﬁ b er ?Eag b\‘Csill.éjQBve(Mﬂ aEdneSt ewgfnth:vwasjdnrﬁs@d
and S. E 'WNa@IUQF ed a Uﬁatelﬂla eém e trainnsvaamm.nser t capabl e

hybri di zi ng to—mi Fd\Ps[teEFalg]nnRNAO n@&asmmm'mwﬁa _
é“:‘ﬁﬁ%‘ie F@h’i@r

o SR Gt

about 320 " ED Wil Fieil, b %&wvnnmremreme%awv» B84, cm-s% FRRNAC 20Req

putified HgbnsAtred, fragRBTE slser sdeet DABOUE? has 68 pehdaybed db‘@zc 51; ”’-
bac¢t eri al cdbemes-llfe@rftﬂmqnw? 4r>e§6?t19iQ¥gﬂtW’f '\gﬂ% é‘“@ in ‘h
ak

fee
DNA i nséﬁt@%s £i . J:lg'o Gra ihe
[efr]-111 [SSJ Q%tWﬁmmri LY twf?'wnoteanp és%%ﬂﬁm iaa BEhMe sb I8tlm1$lnce
di anet er), s°” QR fler ag Alraplilat was SUpRH eneatfiaer fai 80h dsiogrd REEANAEIEE celle,
”ak' di xic %bda aﬂévgt;ﬁiswggaéses;bqnse namely abbv®) AdihaHianeé bkt de ot C%I’eﬁ g2k one.
37[err] G Taeelyii-tletE l aced to a . MAa ki san diealdger
2-3 mn tranSf WPI | Q’e&aﬁgﬁj e -gclsrem i cloan gég{)hgﬁdthUﬁs ggldae.sstoep
was repeat et %ﬁé ”Z ,v{fagjslﬁ@y% ) Bl e e eI BebrbiBdnt DA
washed wit NGOl 2H Coldasdd Fei lsrgb{ﬂ in§eptHn@mdly abputa9Gel .| Tjs fegapbieant HNA
above and arhdSlecﬁhlld @6k deElyeatbd LrBRIZBsIAGRN (1Hi-21 Band Keatepe™ alf'r2RPUBAnd
heated at 80[err]C for 2 h in a vacuum Hif-4c Pst Fragnment (30 ng) was
32P-1abeled by nick translation (A J. Jeffreys and R A Flavell, "The
Rabblt [err]-d obin. Gene Contains A Lar ge Insert In the Coding Sequence",
Gelgl 12, pp. 50 1097-1 108 (1977)) using [err]-[err]p dATP and -
-en r] [err]P dCTP (specific activity, 40 G /mole each). The filter bearing
hg [err]-111 colonies was prehybridized in 4 x SET (SET is 0. 1 5 M NaCi

E cel lul ose (What man DE 52, prewashed with 2 mM 150 M NaCl, 50 M@
2

. Flavell,

~ A N7 ™~ A N N NI P I 1

SO TMFr4-5-HCL- ( pH-8. 0), 1-.mM EDTA), - 0. 1% (W v)-~Fi-€0l 4---0:-1% et



tabeled H f-4c fragnment in 4 x SET. 0.02% (w v) Ficoll, 0.02% @
bol yvi nyl pyrrolidine, 0.02%w v BSA. 55 0.5% SDS and 200 [err]g/m

Henat ured sal non sperm DNA at 680C for 16 h. The filter was rinsed with
BET- 0. 5% SDS at room tenperature, was®dBitId2 x SET - 0.5% SDS for 5 h at

58[ errTC, repl aGidydshes:dbittd Bach &RuindAPE JMANA 5% BTMinG T 5 BBT BARF4alg/ T8N,
f enper at ur eaddOtybddiding #t RPbAGIANENANG 35,8141 408 QRERed AbdveT fofl & hREd WBRrrmhihihd G
an x-ray fibmRMascesposed to the fi ter for 80 h using a screen. Three

¢o| oni es ;gave a strongDWdsintdlese responseJFNqaazaivyy{IWnr)T 111- 7D,
i[err]-111-2H and .1-111-4C, and 2 col onies a weak one, 60 nanel

l[err] 111-1E, [err]-11T28D smal| cul t uR8S Hi0‘averaoe ght driermingHiotshe Hi f - 4c
related clones, Form |z Diifs-wass)RUid- £|1g : 36'(&@%890"%&%@% on )nd anal yzed by
agar ose goel el ectrophoresr s as descri bed above Form | gave rise
fo a large fragnent (p#&RSeRd pBR322 noi ek9) and a small one (hybrr d

|_ nsert). The reconbi nant DNA nol ecule for A-111-2H rel eased the | argest
iinsert, nantlAssaxbdbiy cgogathic pffectrlrﬁdsctioeconbi nant DNA 65 nol ecul e was
desrgnated Z- BR322 Pst)/HcIF 2H H|f 2H") and |ts i nsert Hif 2H

fragrrent 8 '1' er &2p a acl t [}?\JA molecules
l FN- anRNA by, E;g, f%%% rrﬁp gﬂ W J%Aé‘rfr ordert ensure
rnybrl di zi nga lhtghtyerdo id ﬂr..ﬁ Rk Flide dcllble AEndLASEH 1aBaEH R R¢Gre

OI‘ l 6 n asahNAdptegdred éhzm'gatlcEIN- frc[r&lfd‘u](crtﬂ%o&(}&)lmﬂ (yie same cDNA preparation as desbifad
20 above) was fractron{aﬁM_ Yesize bya:g[rtru{pg{n tifrptgfhnd )wcrqsha fde@ﬁy gradient, usrng the same

50"+ 50 ( aR/afestyE dgeri eddetfer rﬁ"rra qaa cg’ﬁang ’R&I FIrepining the cON with a
fse im atron e othy corr fragment ter wére poote and the

average o n The cDNA was eI ngated wr CMP resrdues hybridized
*’AssayEdtobc}GMB/Eleﬁ)@'&J&ﬂ Rst efcrfeer:eti dBﬂQEU.?Ehd)Ehe Brid-DRA A aVBS trdrRfokrA IEE Horads before,
escri beds f excediitfiat £C oA m® 1 de siag naticthe IblatfterEIhNeré n:stabditacu brite B cexdenateraitiipern filters,
ddi tional Biggedgi Eyeters megibmngasr elstrsarentaigng 6 oatm! iavmcy SRR angl Eewr egtilvire!!

r epar ed an@&.@ﬁ@bgl‘fm%"’#..tefb;it"ﬂta%’"@ e RaT S b@‘eéﬂ“‘*‘t‘ g B g’“‘:‘ 'e\&é"f’ ol and
feen 1 o sbottee bl R SR g A St e s g
nserts, spamiligfe ftltlaefrdiéblbt255°tda&ﬂ eeledaﬁ nartya aﬁ@lrvi ﬁrutewaytepeabubr pcrrerrwceds.ty
nzymatlcal P srf"rﬂc‘imeleeus’n(o§ tet?‘tﬂ A?F triietisanE gt BiNAlilprse peariab |a(mtga®‘ about
escri bed 2 ex‘ voﬁrrﬁ Snafee egq féte %eﬁ‘tf’rf‘?ff"t‘dﬂ “‘t"n AP 4pbeled.
ucrose den@i TI idro ﬂﬁgﬁﬁ” l| or 2% @ﬁﬁg rrdrzatron
entrifugat gereroa éhﬁg EHal & es %n rEs%G deaﬂée‘a i rﬁtelalz'ﬂ&a Q(PG FYgN1hod
gedi nent at i SNSS/ehd)GSeHyorcmﬁhesmmban@ to a 600 b.p. fragrrent or greater
Wer e pool ed_andt ishef cddka. eddow.cgie arfet@rht\ebharﬁ@fag gru ¢taamqlmnptld¥hesm an

i

Was el ongat EY"Y fﬁ'cﬁl °'r° ‘ti? %V"fH“ gtf@eeﬁ’afﬁ ¥d S'e'a‘:tdfn"l it,
- ¢l eaved,PBR 44y Jobb ri’é’@° i JeEBRS At .sa?ﬂ& éﬁor %Strﬁr,éat.
xcept that thEreoC@'Idlon H@Q‘NAJ encé: EQM@fM@E&v D&It\rsla b@ Hu@atidn,
m di anet er inMudihg pogieaf mhltueja 3>asepéuasxednomst rﬂ'sre;tphs)meensbds gimicg@ans pl Satee@ather DNA
cont ai ni ngseE”E)"c rﬂ‘dst F—‘a q':‘l pley cadrl ey rUV\h‘i)Nluﬂi't'q"th:fsrra*I'qh @Bﬁoﬁﬂe@cA

L8 mnera Q e
repI I C%5f ﬁTC# b BynogptéﬁiFH e%cf ﬁgfﬁhrms%rt?eﬂgoglt é'PakF‘raf défe% of
nto the co &na)étr @?-Eddagan éxl:) §dion BEMH pé id (tode V‘ifd'?% ek &x regg&‘pof

an agar pl ateueent asafanguithidd Highyeeasol and incubati ng it until srra

¢ol oni es ap ear ed. Th| s_col on bearr ng filter was covered with a further 30

ve c I mes were

M 11iporg "I”ﬂgs descn e g%&AT‘ B'Hﬂ N rt?rT D Hanahan and Ng b.p., and
IVtaseI Son ﬁ\/bﬁ | és lHk T nﬂR%cg Oé\]#jyt gagd ition gﬁ cs_were
personal COBateHHircat |on teen ters, bear i n of “about 5000

ol oni es were pr epar ed. 01e repI | ca of each filter was used for
Hybri di zat i é)n“’tbfd éSfBQImPe(ﬁe’ln PSt I -exci sed Hi f-4c DNA f f*h -
ZxaCt ly as g&ﬁe T I tur on o bnd re eﬁ &rans\fgbﬁb‘ [ a?te sgn'ae fisg ré |

aut or adi OGErébmderﬁtﬁ‘E zQ anwdQ\Wa yp@‘l]@ Worid- A @ HﬂrEéﬁ‘ nQé‘tFo‘ﬁ rg;gce /\TBM

hybri di zat i aeed. 85 @3, gh qn»essm-wmgr a7hp. 51 r,@nge&teareﬁbm , & 450 coh @6IPORSENdIIl-
wer e desi gneleadd ZZ-p ZQ{ZWﬁt: G—H-UBFLBNHGtouésN%enamcédus\edofubrSOP/ur(tdtrecrl) delon'zed

i i MR uff ) for 1 O° i lu a aggedt
i nvgst i gdti g‘r"ndorf tl‘ge ﬁf*g,&‘z If%yteé\h’*éi ‘afbo P’%PE%J rfg‘Z%qQ‘l’f‘ hadf
produce ‘a p% B4 g% 15 ! é‘i@ : arkd
Hul FN (i nf r gjuted hed 2dd fI‘H §uaf rdlfd oﬁ@of'eﬁeh Wastheated at
Hi f-4c, may 1o cerpi® drherhut:rlarbscaetvéredrerafp.te:la@neh SO BEE Riiss@veiqnld .l i,k lassaped
ot her cl 6her ¢dheaRNA gtivdg iDRicytescpseatees ari sing from reconbi nant DNA
ttechnol ogy, synthesis,| natural sources or a combination thereof or clones

ont ai ni ng DNA sequenges related to any aofo the above DNA sequences by

tation, including sijngle or nultiple, base substitutions, insertions,

|nverS| ons, or deletiagns to select other DNA sequences and cl ones whi ch

| so code for Hul FN. Therefore, such DNA sequences and their identification

| so fall within this ‘invention (e.g., infra). It is also to be understood
t hat DNA sequences, 45 whi ch are not screened by the above DNA ~sequences,

Y b1 .




. $fcad. Sci. USA. 74, pp. 4370-74 (1977)). 2.2 ug Pst |-cleaved Hif-2h,

s a control 2 [err]g Hndlll- cleaved Z-pBR3 2(H3)/Rc[err] G 4. 13
["Rc[err]G') were denatured in 10 [err]l 80% (vol/vol) deionized 60

ormanmi de - 20 nM PIPES buffer (pHgbg4h §84 10 nmin at 80[err]C. The

$ol ution was added to an Eppendorf tube i to- which | eukocyte poly(A) RNA (5
g), Nad (4 [erd' nol es) and;. K"l(l OTrgQ‘Ie%s) had belglq_aqﬁj 9- down The

i xture was heatetffo hat “X8IBYYy ¢ uREBr 3 layer—of —para oil, cool ed

and diluted withy28x1[1elgf] | H2Z8ugThe twebsargel es were diviaded i nto equal

parts. and one of each was heated at 100[err]C for 30 se . The nucleic

daci ds were precittftddioni t h 2Blvanol , dhwgdregaadin 3 [er\r?blooH[err]O and

=20

assayed 65 for IFN-[err]nRNA ctivity fereByt es as abo 0 032 134
Le poly(A) DNA gesg e RYAqI nput  pybrigiddgeat ment 3000 | FN-a
(TUnm)y Hf-2h (1.1 ug) 2.5 [err]g hybri di zed 400
5 Hi f-2h (1.1 udxBG (Rgb[err] g2.5ug hytwbridiegdeadd and denat ur ed

2000 Rc[err] G (1 g) 2.5 jug der@iyERdi di zed 3000 3000 10
Re[err]G (1 9) .o ug hybpidi zed and denat ujgg

3000 Hi f,- 2h (0.%“%3?0%’%l[err]59 none 2000 15 1
[err]g nene 1ug nad@00 1 [err]g 3000 none

2000 20 *The oocyte nedi um was assayed after 48 h bﬁ t he cytopathic
ef fect inhibitiar _method. Thel&Bore, H F"%h, when hybridi?P88 with pol y(A)

RNA, inhibited thge bb@fshadiimivasfasédped bkdN-dsen by fHBNAtdpBthichedfe@ahnitifign Mdoa.
aﬁéter. d®nat uri ng the hybrid, the IFN-anRNA was again translatable. This
eéper I MeNtrh&eRdte, B h It hillddrzedwRIDPSHARIFNAS BHIBREC®S trENERbEe BRRE IBKYYMANA in the

| EN-anmRNA poBA) ANAABREryRhauidy fRe Siiridc tHeoRNDnANfewS egniragansratlieDEbie exderi@gnton
of Nucl %esotcbmreinmﬁrawﬁf;%i @nBagLenuseses AatrResrtelvcie iliohaMBNADI gesti ons of Hif-2h
with vaf’i qus restriction enzynme New, Engl and Bi ol A and
the resul %né&?éﬁﬁf éggrg@fgcg%"a%ﬂ%%al%vaﬁegé?%geeteréne"ra%gl‘ ect rctlfﬁ '%e?%'ﬁlgé A cﬁ%g%étnces
under | i.ned T r pigemRBhsSof Mife2nath ARoEG8EMMoN 6hzPBRIRGW EAgishdHiidian? WereRasikd bat aran
enzynme the resulting produdts agghend bgiagaeseHpdl eRbttophoresis. The unpg@BRBR Mragm@Bts are not
Pst | 30 common to pBR322. and Hif@B5+ 20. 4361 4361 EcoRl

1426, 3820 4361. Bg/ | | . t siz246 not
cleaved 40 EcoR + Bge*s?.r !c§9n AT 33B2HO00 — — pBR3224861 ECORI + Pstl
209, 676, 748 748,3611 3611 45 Bsp

92;71,587:55540,504, 587st640, 504, 457, 457,88%:2043081 " 4384 267, 234 + 14
fragment s + 14 fr nts 55 200 bp 200 ol i
1616, 884 . n ﬂgone— and ot hers p(?26:3820 12llgsliVBFi gures 8-10
diispl ay the respectiggufragnment sizes assghg er mi ned byotdh&pti de sequence
data. *%& From Sutcliffe (supra). 65 In addition, 5 termnally

[err] P-1abel ed Pst| &doBlaw8all Hi f-2h was cPd4R6@ with sddétal restriction
enzynmes 21 0 032 134 apd the sizes of_the radioacti gnents derived
fiom the cDNA i nsert}ﬁoﬁ'*t %t reconbi nant3 o/ 4Eabif

- 45

Bspl ' 921,587,540,504, 587,540,
. 504,457,
'!; s | 4574342 x 231, 434,267,
: : - 234
.§ +14 fragments + 14 fragments
% 200bp 200 bp
MBoli ' 1616, 884 not done
. and others .

g0 * Figures 8—10 display the respective fragment sizes as determined

by nucleotide sequence data.
** From Sutcliffe (supra).

. 65 In addition, 5’ terminally 3P-labeled Pstl cleaved Hif-2h was cleaved with several restricﬁon enzymes

21




T TR R aemmAmmEaREE T o R AR aAem T ey R UTRRes a t RS SR et e et vttt =T - e e TrmEe e et e T Bt s B B3 e et e s D e s AR, AR S e - o TR MRS e e s el .
L

nol ecul e were determ ned: Restriction enzyne [err]p -fragnent N
EcoRl 676, 209 Hi ndl || no ¥

¢l eavage 10 Bspl : 799, 86 Hpal l
no cl eavage Hhal eavage 15 BanH

no cl eavage Hinf o oaqu“%z 20

Bg/ || and the sizes of the radioactibel Sagiréntd-tiggivece §or8-ti€ cONA pisery irt thet posmbinae Dofa

t hese rest moacklgrvess detarmifted: t he respective fragnent sizes as determ ned by
anal ysis of nucleotide seguence gnazlta 25 Fr omu[,t;ese da,ta a restriction map
of Hif-2h was deduced (Fi estrictions sites in
Figure 4 are based on fragmwéht si zi ng by agar 68®2@®| el ectrophoresis and
may al so be i-nconplete in regard to Moll sites W|th|n the insert. Only the
sites closest to the inseff gre gi ven within PRESPBIB22 moiety. The arrow
i ndi cat es,the orientationggf the IFN-[err] cDNAggadi ng strand. 30

Al t hough the actual structure of the H f-2h fragnent or other inserts in

¢l ones of this invention 4pait he anino aci d seqeepvesor structure of the

pol ypepti des coded thereflr_, gﬂs not required for _one of skill in the art to
frake and ,use the inventioff described and cl ai RRd*h&T%i n, the above data and
restri cti'on map were inclgggd in the original nappidagati on hereto as the
best available information on the structure of fragnent at the tinme of
filing the original appli&#&fion. Since that tR#62as expected (supra, p. 9.

I|| nes 35 27-29). these dafg,and restriction mapsfoy the Hif-2h fragment
have beed®refined using we&'—lene\m—l—ee—hm—m:res—e-?——ﬁuﬁ—eotl de sequenci ng and
‘estriction anal ysis. E. g¥ Figires@—Nhstiapizvathd pogitic piybese, restdetigpw Met hod For
equienci ng DNA", Proc. Nafifes ang e 'eﬁl?ff'f“"edgﬂme?ﬁs'z?fs dgispoiper (1977). Plasnid
DNA was prepared by Met holY BMPRYS HinUegqtie sedugpecsy Hybrid Pl asmi ds

nt ai ni &Y An Actlve Thym di ne Ki nase Gene of Her es Sl npl ex Virus 1"
ucl ei ¢ Aci d‘g’ ﬁres*P‘cm 16’ 2 g h ?%“gfdd'ﬁﬁfr? q Rapitien of h%GS‘Vﬁ‘PF%’UQS

aro ectrop

estrictior, 3%%%3@%?5%@% mﬁﬁnséﬁ” %fé%il"ﬁ@maaléﬁs@n becl st

200 ug/ M gebial) Theraaqabvaia@elazéémelaaydtmnsﬂrtwnml&mwhoumgtshendenzyrre buffers.
EcoRl was a gAfthoubi dmavwaB@httureB& e Hif-29i falgmientomorker leess iregimhes bitbis irgpTtioN®OS

re obtai n‘éelaﬂ"weﬁf' ﬂ'cwsre(ﬂfénse 'vpemééw geddfe etr fev\@sone of skill
Xj[ ract ed %g ded ?ngéj ca gﬂ@&e‘: a&:g@e In :@5 :ng:‘lﬂg
Jris-HA ( mer meeseedm ‘éQﬁe 9&

doh rUfSThc@ ha B Blifes
th flush r—59)- mv&r&mgdngs:%xoeﬁds fdmuieemdepIrre@ﬁemhy\leadeerdrelﬂyeddse@tmrkhown
ith 0.2 untetwiaved ¢f nu¢ieadide perabncaigland repwctsin tfjmst éseA I\Bdeéxamraﬁg

. 5 endsMF‘ﬁ° ueocx T idine. Kinase
L SR e
1

ith 3 QVafahﬁﬂsgbiﬁr@:t@md&ymbﬁ&'%@ﬁlblaf asaécksaqlmen&dmb 1351 Bxch! 0gig
sed as desesiadeedhe Bavinklselboxaangmth ¥é ey eutfers, sa@v?a)vaea(olapton‘t MBou Bspl a glft

ncubatl on fem Aat"SSBd Nepih 'gﬁfﬁpﬁewefmohta'ﬂ?ﬁém '@l@fébl 38 i 0,05
i1 eo, Dy AR at e %ﬁﬁ;r%z.ﬁﬁﬁ W@mmx vs?%?f ﬂtem%P fi
' "Si teg-df; gm T AL OF hgiAL R e
i oned B- G (98dhRnded n%o 1 GOE)QASTrtslm&F@rfdir%pﬂﬁ tmc mh

, \ci ds 121- 12&" lnac.ﬂwa M)i)v thltlmd 60 mir24, Gspp FQB&BIAB‘&Q EOXE Bith :brova’hdmamﬂeds b@te”a'
; ol yacryl arﬂkd'e“ MOS@P'éiﬁt e P d?séféhﬁ r(é “
ecover ed f ﬁ‘j&’%&g@‘f’ i f s.r °r
T - HCP tatwam R tibfn A neam gt @P@/%ﬁ h§ Eor mo
€]

Lol urm 55 mhe.d—m 231" roe 810uMBloh, 1R240bp. G41—|§’Bpm7&$)?dr wﬁqa{tasqobm\taeryhufa‘ee;el {lgitio7)
ind el ut ed m0tela150w@rerrbqt&rewl< etbalgwl Grrophus a‘teeedofmw e molyaayigryide Bin@gaedeligs! oh

Yas di | u'& e gﬂﬁ htgfsg éﬂ’éﬁ;@ ‘Dﬁ?ﬂ bhyd g&% m ai??;ra @Bfﬁogmg
;"eSCI’I be as i "ﬁ te uff r e %td Agﬁ'sor &
Mas 5'-ter rraen@ eYank & B%% e( cu{earmj érrﬁ l%»( 12- 34 err per pnol
‘DNA 5' ends) anclermmapnmémmmjetﬂelm E\IeWnEra IabnlledBmﬂi [a’dﬁ’]@rTPPrz_ —34 «Ci per
/Bi ocheni cal @1% ﬁl\é{ 56€Pde)se@nt>¢“a1ul=' Ot&sw"céﬂ;é%%’ﬂ%e(?“% dAB‘OHi%S I%tgﬁ EY‘ ﬁcaiéllﬂ:‘;
'G I bert, i gfL
reaction. SRS e Eﬁ‘ WF‘P@ efc'f'f f Ts°p é@é | qﬁ %(k hriof®
IDNA 5’ ends wekgr D&icﬁ\@dtabé‘_r&ﬁ' frsgw%ﬁgcuedvabw.mda fséo%gmirﬁ:tlwelé&yﬁxle%ﬂade
th a secosdducestparatd Drelenaytvessanitotdhe §9 oayrctyiamideat iatiebdnte-EDTA buffer. The
i/: ect r opleer ¢esirest fragmenig weee SB3Yaqsest fraethy loelrndl aurtiied (Nylet ¢tias sHerplalfee BOAUR FBETFIET .
The 65 desired fragnents were extracted fromthe gel and purified (Miller
gt al., supra). The various fragments 2222 (0 032 134 for sequencing were
firepared as follows (the nunber indicates the nom nal fragnent chain | ength
n base pairs, the labeled site is indicated by an asterisk): (1) cleavage
f Hif-2h with Bspl, isolation of Bspl-Bspl-232 and Bspl - Bspl -949 by 5%
poI y- acr yI am de gel eI ectrophoresis in Loening's buffer (U E. Loening

T e p—




P8t -827; (3) cleavage of Hif-2h with Bg/l |, labeling, cleavage with Pskth)
“i ¢olation of Bg/ll*pPstl-336 and Bg/Il *-Pstl- 570; 10 (4) cleava of
"HiEf-2h with Mooll, labeling, digestion with Pstl and H ndll (to cleave an
dterfering 350 bp pBR322 fragnent), 0 @32a186n of Mbol | *Pstl-519 and

90- | | * - Pstrbr-s3@lencihd® we el Rabérd s @u \
witth Pstl, blasaosligf’slm?alIS mﬂiﬁuﬁﬂf:ﬁéﬁ%%ﬂu%ﬁRSE%QB%ES.%F%?I Jr%%en?%h% %%\%a'"e
oft Hif-2h WI t h\'Pste Fyage abé‘ifﬂmqmﬂtﬁ@a\ﬁag;@owcﬁ BsBefishil232i sal Rpi-Bp-0A9 by 5% poly-
PSt]*-Bg/I % 5 é& 063336 r i) éalm 8g GT heHFiactidh qmwh Momeliar

%QI c

| abel i ng® Cl elwage 3 F Fares: ps dl(PZ 1P68% and
Aval | *- Bgl lpst B%Z? )i’clnilgeavage Bt h gﬁ %?ﬁ rbgztf)'lsma REEPR ! 3Rnd B
with Pstl and Bgl:lebvaw stach(mthoﬁ‘gllPWbblirfb EP&ivhge wWidPstl Wolation of AP pAddlEENS
were degr adet!™ gﬁi 57 Wi ng to th I\/axam and W G |bert. supra,
i o E R A e o o i
i n Septenber 159¢i8ava m mrmluﬁﬁ BeolE el Op %
12% pol yaa’:‘r:qﬂl*aﬁstdeeggel s (acryl a’m eeI n:cgs- acryI am deg@sati liwa% 5" &%\a"@
tris-borate. 16hRp f('pr2*8 v@)\ Psthi lalfelinginiaaige ith&gn (. &orbch 36Psn+BE1IHI Md
fal | owi 11§ 55%B§A'Eﬁ3§run tfﬁe'St results were obtained when the gels
wer e kept agsraqgmva; g,,%% 'bVeVF'bf e22eling. flegwaop uith Farl qakBe/tdrofption Pfe‘ﬂk@H*-Bfﬂ-
the cDNA inserfs) wemg&mamolmﬁ PO, kaeé#agscﬁeraaéyé%vwﬂn%ﬁgp /ﬁe§oan‘oﬁto¥ AT
whi ch servd8é6as | abel ed term nus was sequenced using a ? anni nﬂ
i t. The2aucl eofhed@g@efqﬁlenwedeghdw Trlobreling eal thie Snedieai of tae i, |Mtx£h gbu as GBbeleupPﬁ
islto be e t é?ts eEofific ?’Efsq B ingyrotpepls Riglided by tfr'ee@mew@thocsnn Sedtersbarr 978 The

250 m

i Qg%@?s'te Nﬁi?ﬂ% e! YFERE a" E?esfarcﬁv@m' ﬁms-

i rfsert areagmgﬁ,daﬁs@/ﬂ
enzyme cl eanagrgal ®AQredth atadtd WeRLGERHs Ware db%lne V:Bﬁfwéo s tem
8-10, the heewropoildydms befoparst. of the |nsert is flanked by re5| ues at

the 5 end anoE S"F hr‘é e(?@é'§ atﬁq enced fr@e both gtrdride apDdagk AtritBunnsite Usich
t he rrRNA) ﬁ‘m aﬁ‘? d{m*ﬁ@ﬁ &tg K m%%‘i g%jgye?w'nag ThFOF‘%E?rﬁease?ngeg tukie
i nsert - & A5 ﬁ[:o yspstrigrign §i
| @st nucab eatd dmdmif @rrey. t4tﬁe poé'{/F%\Larte5| il &W TS SRA Giexges;e ne
pdsition 57 5 Refaniha3Bw taFW\A—f@r mermaterocpnlymémqqdaetofafe .rpsers|stf|amc:6243@?e§.dd&fa|t ne
a ir eadi ng %Er‘]eﬁ‘% rgyé e aﬁ%ﬁ%@seﬁ@mmfg tt;gmuhofohhmme‘gmj?mﬁeg b N BIES
|nth|s reg 214 tide following the
RS Lox it ol ‘l.yc%:n%ff»é%é?géifa’gca‘é,%aé'.’ri‘g'{’?%‘a’%‘é' Ay S
r eadi ng fratmes§ Bbtramkedemhgaﬂi’amﬁ@w tHis fogion anmeangearaah@ﬁt1@£hd81ﬂ sensXaE éﬂﬂe
cade for a e@ MotPév%ﬂhQ@ha«Prhﬂ@emn@s i@y inniffeggnt leEing Darddselbnket YBRIATG or
nucl eot i de %@g”}%}? 9!0“ DGBBeFaﬁQiOWZI%ammeapéebn werkeyare located
Ther ef oieg, bét Eerl rﬁﬂlegﬂje ﬁ@%

gﬁ%s%nn lgi?édre They qfcp( region
i ncl udes t et eudied tb@blpd@paﬂqueueﬂaur@ alB Bgicdl che TEL u&xﬁ)%ﬁff&t E a:@e

pdl ypept i de”ttdlﬁspina%tlng a biol ogical or I munol ogi ca act Ivity of err

[S—

in accordapge ' dls :dtflﬁlcgmf %Pﬂqetﬁrpod'ltbat[ﬁmeﬂ dDNA fromunosyd Hba mf/ntmbealsirmebrwat
ve

Cl Oned ? Ei é Ol CU ar ﬁgm p%F% qF 6% A rigfogtalre’]?ql%q$$ swer&r;{f/(clje,lc

_Supr a) | acksy, ReJegfc ﬁG 9 )&?{ﬁw é‘*g &f ﬁetl"t% tsgk f ﬁ%@%ated at

‘sdquences (MRJeohdes4537——RB arfda ®é figh ATG' Hlicd R onw&e @%U &Cof the

Anal ysi s d°“$%1'0!! HesChptiokehisBs@melitmat ciaNN'G atNluClleﬁldGs BTi-d9 nﬁms @iat ainG o?autmnc
1137- 46 561 s not certain that the ATG | ocated at

ol ot degems.f}@a:ﬁ“"ggﬁaﬁhmé e ikl m@sggg ‘g;g@e

t He pur poseeuGlyAtdre: i19uidesatin s er—
_ nucl eot | de®ingd b5 . CSthOhGBtfal rssbraéﬂ_@l\lbi-iuﬁldb?l&rhfnb 02d) it appears 1RYt

t he poly rrf cﬁ?%;’ @Héﬂ CB%jcf h‘*f’%e;h% ue'notcdfest t5ﬁe-12|4seaa\t cvdet fmrtahagnaseéumemewmf:h 35

(o]

e ated L TR St 4P Eﬁ@“?nﬁ?&fﬁ' %%%“w‘&f%zs’%““
ser AspLeueREéa@L@wme%&ene Jﬁfﬁ}‘ L a tE5PipRs gl

| eSe r LeuPheSet+ @kSJyBW—!Mﬁmpmégﬂt%%pmpl eL&h the. qgrq'lm&é |s ]

f'or
supr a and Wbtetdsyktipgsid (M IKoaakd “How blo &d kar@ﬂp'ﬁ%osd Hiedy ilcﬁl% fod-‘
readi ng°f r M Cal. dgr predt! O8mnd@ 5t(hait8)nTind ewibi thete He%-zlnzébgﬁﬁyt dbﬂé@o d%r'ig glé)té 3al

ming a t t
sequence AL er'ifﬁ@r‘é%?? Gedﬂ@e@@@n@e ficso AURgardcor 4 tduens frovh Uke"
pal ypept i %iﬁ 5,%, Jﬁ?%rﬁf 59 (‘;q {%gﬁ, 0 a’éeg &é’evﬂ'?qqdqfhév dseqewemmed
sequence (sfenam:ésma namtaeupaéa ﬁﬁd,g]dhgg } p'E%‘ YRRl
(ii.e., %% %mvcagprahmmmam) Thls nacelluknﬁ.it}bﬁ df Gy FEDMS egrss AT jﬁ;"g;na, -

.fr‘omthe 5' termnus is usually the initiation S|te for prote| n synt esi s
Kozak, "How Do Eukaryotic Ri bosones2®el ect Initiation Regions In
Nﬁssenger 60 RNA",- Cell. 15, pp. 1109-25 (1978)). The codon in the Hi-f-2h
fiagnment corresponding to the first amno acid of |ynphoblastoid interferon
. 22 codons fromthe first AUG (and 14 codons fromthe second one) '
icating that the sequence coding for interferon nay be preceded by a
""'sequence‘ determ n| ng a 5| gnal pept | de of 23 (or Iess likely 15) am no

o Y b1 .




pol ypepti de conprises 498 nucl eotides, which code for 166 am no aci

Assum ng that there is no car boxyterm nal processing, 5 the nolecu

wei ght _of the interferon polypeptide 0932 93388 The base conposition of
the coding ¢ | % CO a he interferon codi"ng
sequence : S’V%%%E%%%gfgﬁa%sg wsc?d P Ee'[al q %\ t% CO rqtem E?C(B?flom F/I EUIER TN
in general (R Tl@’r&:lfbditaﬁ"lsecﬁlen@ apparer@?d@rﬁbssafd&zlg(ig rla&a,gem&rgcbo'l}b@m@eemlses 498
Hypot hesi s nuclm@helvm'q«mOdsfoRegeamm ac@s. ABpumiA® AR the®O8 69 yarbdkimerniealipedceQing,
obser ved *rd{® ey Qf he Wéﬂff§f?alﬁ°'¥ﬁ€m*5ev551$MITbeéasem@Pswqmcwfuhe cafing

fre polvpe B h SEL T S F%w'“gfamwe

d {R. ran log
ourse, doagafp, Bidic THRS Rk h%nﬁp @ 2}9(19 ions
aused by IdbServeﬂtrediyab‘A mnbeanbhhd Bmall N@ntersz.ymd e.g. glycosolation.

hereforé, it ﬁmmtterewhderp%w@ldet demictedin Bgwee Bﬂﬂoweherfayzrrmtgnbet bthenisé.eaés
ith IFN-a F&'ﬂﬁé’é‘ﬂ ) ﬁﬂ? 'b]jg%?f cafignssioi e PPROPYde GausehPY BB nteractiontwith in vivo

{dentical , JRGLGAT e HEoL e e o B SRS, T Sl
$tructure eu & N éﬁ.l ideed IthoQeudtiat exértr&ermeﬁmm. dodl hh0BPe 'ﬁwa%bf@a%o Efgﬁm:;
tati onss, muietionsli ingudnangihgle arr multidle, Hags stdsaitisnsh Sikletidnk] BAStiordebeink&risns or

nsertions, Chﬁff"C?'rﬁ’ve‘fa§4aéﬁ'§ @ ithig stanstucsalvill et produce zertpaunds thét alshidispey RYed aetsity.

will not prpdu S | N- act|V|ty 3.
Pet er ni nat 'é;% rg)ﬁjfnﬂ agtiluss;g{irga gzﬂjﬁ@e R%}ggg d[ag e lus s?ra
5t rand thﬂtcoh@ﬁmﬁah&as&ﬁlﬁ& §Qﬂ§|eﬂh€%h@%tr5rhﬁof ¢£ R%&r &d@';ﬁ 0L§| dﬁ&‘:Eﬁ
and its 20 thmrq:)B EHIEAh DAY wasncisaved mithdhe Feicidnusnzghe ayvd Bk térdteni lidodkel 64t ©
nsert was F%A F"lef‘ %‘?@E%‘;‘%{:m Weﬁffi%e%f;glgrf@;ganggw Dithy d%?gpd/\m)@ h%le@mg?’ lavigbn
he restri N @nea's e ve ae"

. h |
lescri begs @M@nt Qlerelcleh %iﬁgtﬁsl ri lf‘e'éP{b Bbi a(Kééldz« oﬁr%d dq ﬁggﬁg ‘g‘ﬁmag
0 give | oryem Nab&i be.bunger c(oBt? i3 wWhereNAICDRA RdaBRdiatidh d Qnm&rﬁs% /'an@FJe m.:'cz.c
Ainal ysi s r eogs tvew didssree amasmalrwlech B4badipali(sBige-dopndrd rdedies nisned -+ 0. drhe

ror e ref i néT AN &g SP %we erermpmeéton@eomcagmmsntﬂrhe@e 254

L}he nucl eoti de sequence apparently corresponding to "mature" |IFNa @
d

ragment s, V)ﬁ;g Sn;dg a 'ﬂ}p@@sa fICFBO CéN gereic Ac..
eukocyt es fia@m&qfﬁ’aﬁcyegmmﬂﬁl@me utoradlgar;g'n}rca A Eﬁq‘{/i; he gﬁ;j\&%‘%i’ u::qe;rtfre.
DNA- DNA 1 eassledtidatstrond ad aesminod sta6d. UThe ()dellﬂi’tlaﬁ of t-ﬁbﬁluﬂblednehscth@}GFO s\WE®Rin Figure

Hi gest ed wi4 fndntigire addgrSihandwsiidh degr ades al | singl e-stranded nucl ei ¢ aC| ds
err| th? bri dl d 32P-DNA, and the products were separated on

bol yacry a%ﬁg é Bl aéspﬁﬂfm ANAVEBE; MRy-lefucriUNumen Aewspertesi Roge iNoR *"@"d’ﬂ"le'ro
Per k- Sharp Proge amneml\éiéﬁl.c%lﬁtﬁ&lddscn% RAREAELBing dactiBPwasldafRia 33t, bdadid). dne
$\n aut or adiroyt4aRNS vaardmtdaatinda bddyhutriae 1esRey i€ ordd %GBQ'EH etlmb pagedind ashathelRaan
hybri di zed cArign Mrettﬂéeheby'elﬁqe/t AteqRile aimdentt off \baligd tONA Blas | madredted] By
shor t er - “hfeTey P’g Yé;f{ s ofsthe EB{( wﬁnt A golviFh|N frpernoatmctyﬁedoqe"% PRNtIINSUS
Strand s thar &GP tE L%t 8W°‘I"H 4'%3%”3@[1 than doss pRY A ENG fr§f“d'é‘3“°’5d35
Dem)nstratlon That Pol y(A) RNA From Non- I nduced Human Leukocytes Does
_Hybr i diSYNTHESI$H OF 2/ DNWPAHTIQUd;WITWEIMEHF&EﬁNI AETIVITY BMaE. dxEacrianemhINING

e procﬁlﬂﬁfjo.l“.ﬁ'1 NG PNAn % S TED HbRer8R322(hs A 5NA was_from y
i Tttt ety

hon- i nduceg\aAWIER
Ppf Sendai %hédﬂ&mhrhdﬂcbﬂﬁe RUHAS #h rﬂ@ -a @smﬂ bro lnFIN

3vas pr ot ectaetho-tBynizk par Gorpat rsmammstedoltohed b\emuIammoaﬁudtsmepdee&emlmhsiaeetrteanNtAhe
bol y( A) FQI\IAG‘T“FE‘ﬁﬁ ‘Fﬂﬁﬁﬁ |“ndUt§e'@"@eqfﬂ 8t dorvend the desetterch PNAbwamerit/ @@rrikes @PHANt
b7 vy e g{ core Z’H'af‘l’fhhgfﬁbégé%é R e e
| -fWTFﬁ %&Fﬁ W"é‘ﬁf ﬁ%etm Al ﬁf‘Nﬁ
S RECOVBI NN\DN tdredtesiiBe withilthe 3-
kites of 55p®3@2naIS€f e :'@mfnﬂetl\heve[se)lfp RiilZacaaawb/sﬁ,(T &mK&&OI dnn a8 )8 7gemstructed by

{rher ef ore, ,@/gﬁféefﬁguch tﬁ ofE PR i ;g@ 5 : employe These sl hgt"eﬂslha%? Peky'e
pf a gene) the>Ps Isgéc"&fq Jg % trlL ﬁﬁ u?n:' g éjapénal e ns rgtﬁ;f DNA
proper 1 eaghts ghef bmadmnasa | PFRLldhg TBHed. R4 stnuax i .pJeQ R Hi M@Pjv drQasdast
pf t he asi RO déseriadriord th cb'agmem Hiff4c3Thealdif-amPer ffaghleoniBd rgy whd ixadiwng Famcdaved

sequence f @BR3d E'F1T2t7ﬁep"iTﬁ§@P'tléﬁZDT\lﬂosu"s nemenéﬁd‘ésf ‘(q_mM\TrIIs-IHQHKUﬂBﬁ)(ﬁfff'Met

‘1 g€, regy @elatn and incubated
., _supra a1 OhE' rs‘raés%éf mﬂ‘s Wa seﬁﬂﬂéh ] bipant DN
ontal ni NQ pidheui@¥re! dsigh ﬁ Hd?méw %@M@Igéhﬁ; %0% B/ cIh2 h
t er m ngt iafn zwgzmﬂms:wqﬁnm@ w;/t RBt ra&s @mantﬁ%@bl'eaﬁﬁese REdMEIfdnt ONA
and re-initiation may occur at the second initiation signal and a

ghon-fused, active protein may result (A Y. Chang et al., supra). To
ensure that the DNA insert related to Fﬁ%-4c was inserted in the proper
eading franme for expression within the [err]- 55 | actamase gene, a set of
deri vatives of pBR322, nanely pKT279, pKT280 and pKT287 (constructed by K
Tal madge, personal comrunication, 1 979) was enpl oyed. Each of these
derlvatlves has a Pstl site Iocated such that a DNA |nsert Ilgated into

1 e N L Y o o r - " o, " o ™~ 1 1

rarar gt e



%eviously Since tetracycline-resistant clones of transforned bacterjasmy
liso contain the recyclized vector, bacterial colonies of each set
town on MIlipore filters, and col oni es hybridi zing to 32P- | abeled Hif-4c

¥

ragnent were identified and sel ectemmdeaﬂ:ri bed above These strains

wre 5 de5| nat ed .a 101 BR322 / Hel F- 2h- AHI)
(4AHB); E. b i e |a gar alts es 1
e el et e E Rk

, and colonles hybridizing to 32P-
( 2- pKT287( i@Asdied Hift4e- QWﬂ_)wetrtD lr(er\ﬁﬁdﬂ) andl@elected aE)deﬁcﬁpBécS abdveS Ohae Oftrainb ewere

abjove stsr aﬁfﬁsgnatgd [fiqlio he strains Z-pBR322(Pst)/Hcl F-SNL to
95 were te t@ﬁaﬁg (%: %{:PP );5 }%yz t:c%rf‘f‘ g)\/\ere grown in Tryptone nedi um
tao stati ongriy e.,z-pif ;:‘pts )qh,c“—. d M afigl/ 20 vol (based on the vol of
t he cul t ur g)cos®iaTh Tz- psvzs@lps(;@iHF&)\rAraO tthANa)CI and frozen. After thaw ng,

- p
a
g
f

the cel 'g wer éxtraessuvs dwelahoweheammsm ap piiooabetie bedims@-pHR3R A@s P HeF-SHIl S0
buf fer and®} o BECtRiH were waern [ pwehffmi' @r?‘ en@rMeohase
Svtpens| éﬂ%’%fé" i @3:%;33@& el i T e Tl
37[ err] Q) et Hﬁﬁlys Jd'e 68lmi 2 th'egm eﬂsn@ws OE

rotor. ln eoael- csasceSDapaland ovhwédh@t Slﬂmlsnmbdirﬁnd(cﬁﬂﬁﬂjgmm ﬁ«mrathemooemﬁm :slged
at: 100, OOO&QVa"rTO@rT 66@8 marfchi tmeoiuoemanm (B3 veas pethenteantrifeget 81 000 OOOxg ina

recovered. | ﬁgf’ 'ce t 8"”?5‘? ay 'eF‘HF’e I5I‘<Ph "E?'P ta"é%‘t"F'?ls‘E’ " gF\se -
Cyt opat hi CE re ég 9 tm?ﬁo %e setr Z&=2p §f‘lf %W‘?‘Sﬁg pscrlb ld
posi tivee I‘ﬂﬁ;p&)lﬁ@ldvﬂ;r Ematon @xprV@ e reassayed as we o ¢l ones rremed

set Z-pBR322/Hcl F-SN-1 to SN-95 descri bed 20 above at a lower dilution
(EXpt 2). 30urc%oumeoé9<>ttr|aaet E. coli HB 101 transforned by:

| F“N-’[ err] activi g} 101 tiansformed by: g 1 N-(c;zua/cti'\;ity

Prepar abj on oy 25 7 5BR322(Pst )/ Hel F-2 reparation m

S30 ? Z- me(zFPst)})-VcHeth 2h-AH 1 to 3 S30 ? S30 ?

30; P t I AH-1 to 7 S30 ?

Z- pKT279( Pst)/Hcg?g%(%% )@t\?- h: $36 7 positive

Z- pKT28Q( Pst ) / Heg-pr2irofsh Bicf.2h-AH-1 10 7 338 ? 2?35

Z-pKT280( Pst)/Hcl F-2h-AH 1, 3,4, 5 S30 positive

Z- pKT287( Pst ) / Hcd-PKTRT9Rst/HetP-28:AH-8, 8 $30 positivé 40

Z- pKT287( Pst)/ Hc 0 positive 45 50

55! 60 635, 0%55122%3@ %ﬁ‘rzczg Br?8&¢tract: E coli Saé 101 transformed by:

Expt . 2* Z pKT27ﬂbH2I85tP2théqb=l=28 AH-1,3,4,5 s30S30 aRehivel 00 300

Z pKT280/ Hel F- 2h- AH- 1, S30 and S100 300 10
bKT287/ Hcl F- 2H& T2 TRt HRF 2 AH- 123458 S30 a®@0S100 ? 300

Z pBR322 Pst)/ 11, 13, to 16

nel (<1o)“’(z PBR3Z F’%st)?’%/?’ﬁ':éﬁ% égto 25, 2790t oy S30

neg(<10) Z- pBR322(Pst)/Hcl F-SN-38 to 41 43 to 48 S30

neg ( < 10) 20 Z-pBR322(Pst)/HclF-SN-1 to 3, 6 8,12,17 23,26

S30 10 25 Z- pBR322(Pst)/HcI F- SN- 28, 29, 36 37,49

S3i;0“~ 45 10 Z- pBR322(Pst)/ Hcl F- SN- 35, 42 S30

200 30 * Expt. 1. Extracts assayed at 1:1 50 final dilution Expt.

2:{Extracts assayed at 1:60 final dilution Sonme of the nore active

producers from above were examined in nore detail. Cultures were grown to

| ate | off phase (apparent OD[err] about 0.9)* and the cells |lysed as above,
in:1/50 of the culture volune. 35 The followi ng activities were found,
usi ng Z- pBR322(Pst)/ Hcl F-SN32 as a negative control:

56
50

65

25



FN—[err] activity* Source of extract: _
: coli HB101l transfornmed by: Preparation (dup. assays) 40

V. pKT279(Pst)/ Hcl F- 2h- AH8  S30, S100 100; 300
7- pKT280( Pst )/ Hcl F-2h-AH3  S30, S 0632 13800; 1000 45
7- pKT287(Pst )/ Hcl F-2h-AH6  S30, S100 200; 200

7- p8R322( Pst ) / Hcl B9 'gextfacﬂ 30..S 100 ° 1000; 1000 50
Z-pBRSZZ(Pst)/HcI"IE'—%% 101 wans@ipd B o 300 100
7- pBR322( Pst) / Hcl , 0 0; O ** It is to be

nderstodd that the above reported expression may reflect interferon

pr oduct i on by gen@®K3B79/He¢lfdBrHthe control of theSIPATHENPP i nasP0expression

¢gontrol sequence. |t ¢ ngder,st ood that th t yal ~prot eja produced

by these strains t%ééa?l%?/hg5’2&%‘5@?’?%& structur ale?%catng%gig?)er m%r@ whet her or

pot it i 32 produceg-dkrsenntip-zamH®amci ds unr el at eds3omniBhoor widde al | or

part of IFN s signal sequence. However, whatever-protein is produced, it

di spl ays an i munétr&§tt f’“%’(‘f"%‘?“tﬁ'ﬁd’?% I acti'vigélot of IFN. Tl}sqgfore, th
MoST i

protecin as expressed is useful. ortantly, the acti Vi ’

of the
pr ot ei n denonst r azgBrbbhapsthar-BNAsIegpeace which codes for it is a DNa
g$equence related to Hul FN-[err]. 2st21.Boreddre i s $8& hi n t henagdkhd) of the
art to enploy that DNA sequence as is denonstrated 65 * Three thousand
fliters or |arger &mHBAG22(Bstificif-EN: é?f*é' can be gr o%/%(wi thout |qgss,of IFN
dctivitygzp 26 0 032 134 herein%3°&8l ect ot her e Hul FN'Y '*&Pat ed DNA
sequences and to pPrukkeRPiRR8RLSKI30§ ot her constructions tha will express
fature interferon or other variarg s2tirereof or will inprove the yield of

khe particular pr tein expressed.23T2@ | evel of pr#3fuction of airotein is

gover ned ,py two el t ' er of copies of its 5 gene within
fhe ell 2gnd then?f‘%ﬂéggﬁﬁlg&af'ﬁh"@ﬂg§ﬁgt hose geneggppi es are transcribed
and translated. Efficiency of trans¢ription and translation (which together
gonprise expressi @YBR322(Pst/HEIF-SNeSpENdent upon nusdceoti de sequmces,

igor mal |y 3§i t uat ed ,anead1_o‘r the desirteqd coafi_ n[gf; Sequence. These nucleoti de
Yequences or expreséip@:nz;c@pﬂz)gzzgggt;éd_cépggﬁnlgfdi‘fﬁgg” inter alia, the location
4t which RNA polynerase interacts to initiate transcription (the pronoter
idequence) aSuineadf térherh attivie @s@iness fodrn dboad dretendxaniaed inbibrawiidtéil. ChiaurashiNfe §ohe to

b5r oduct of latedousahesqreprarent PBesi #Honi GBI and taskiistlysed as Niove. &l 1/5@ afcthe euliyreewiimsn

z‘ separate the specific coding sequences for the desiyed profein from

fqheir adj acent nucl eot igdercseguenges and fuse theminstegd/hp ot her known
lAxpressi on control sequeatieB 190 raisfdioed awor Plebgragin | ev@®lpSasedys)iexpr essi on.

18

-hi s havi‘hg been achi eved, the newy engineered DNA fragnent nay be
finserted into a multicap \d.eh.a.Ract eLl Q- 15 phage derivative in
fir der to increase the %E%@?eﬁg/ggﬁéhgggi esgé\?'t 1|Dgr{ thqu§1:ﬂ)%and t her eby
urther to inprove the zpeldo@it/pupressad psed.&100 Seviebsl 10e¥pPr €ssi on
'ontrol séquences nay be errgl oyed as described above. These include the
'perator, promot er and F?PH38 TRV RGNS Cand SBRSEPAct i 0”08 ences
gl ncl udi ng sequences sug i@z Dal g gue ) the | actose
fiperon of E. coli ("th(;kc&aﬁ?%%gfgﬁ?)?b%tshe c%?@%s?%gndi 2@901gtgeoquences of the
:rypt opham synt het ase SA/sRRSaREEt/HelFSOKR ("t Beot1posyst agth) oot he naj or
dlper at or and pronoter rigaions of phagg’g A (derr P&err] and Jerr]Plerr]"),
fhe control region of t4RPAIRAGEVHAFEAEZ nr ofePP198r ot hef: Xequences whi ch
font r ol t he«aXpiLSsSinabrsRbd FRNAS aBfve FIpBKE KBlebforOhaye bRt HRkben GBlilctio@BHgenes
he| I Vi rsdsesndekhed edrtiorof the pbdTRIiAAse ekotessioh @Bkted] is@fuedde. @ particular
fol ypeptide in an appropriate hOStht he gene cod%prg‘ for that polypeptide
Yy be prephred 83 UpesEred H\H thee peiyae Rratein prosiue e?PaFFfa"Bi\DﬁsmFé’,%El QEH%\G?F
U

! P truc 10 i ther. or nQt it is pr e @é: i i rel ith all
5 taini ng JY HRNRY Eﬂigﬂiimw&éh%&’hgg@%% @g&@?@f&ﬁ:&i@é‘% odoifaxs
or mer ?&9r§§§ild§l‘&a|0a@{illi Qk IFREMRRASFE tHRlprdd s ekptBsse@RUELRLL st APyl HEa@RRY €
HXPr essi on §ané poteis@ebaReRss. thalted DNRtsbqudBceanigcsuaesfor it id HONakéquehdarreiaed to
§incr eases i HulEihe. tehdrafbrars witeih dheoskilljdiahelers ita emipipr thdtiBNA selpiorsrchsiipdemengtrated
ncrease in the nunber of genes that can be utilized in the cell. This is
Lhi eved, T 0f, Ld THSLh@TileAobg A0S RTws BY IFNDS 84 beDEroWh wiloliO6QHIIEN Bl tiviRNA

bl ecul es engineered in the way desgri bed previously into the tenperate

gpct eri ophage [err] (NWB89), nost sitnply by digestion of the plasmid with a
fbstriction enzyne, to give a linea moi &8ul e which is then m xed with a
BEstricted phage [err] cloning vehigle (e.g., of the type described by N

I Murray et a/., "Lanbdoid Phages That Sinplify The Recovery O In Vitro
Reconbi nants”, Mdl ec. gen. Cenet. 150, pp 53-61 (1977) and N. E. Miurray et
a/., "Ml ecular 35 donong O The DNA Ligase Gene From Bact eri ophage T4".
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fetained within the cells, since these are not |ysed by phage gene pr
4n the normal way, apnd since the phage gene insert is not encapsidate
skenains available fof further transgy ppid 934 Artificial lysis of the cells
‘then reIeases the 45 desrred product in hrgh yreId In an initial attenpt
fo incr ea mm s |'E!éfedd? eRyeNTgs andite|pedyide athe desis for other
munol ogi g r\{,rr gn %E@ [eéﬂrtﬁﬁ?f% g ‘?"r‘ﬁ’é!?'faéfsdhe'e‘ﬁ%lﬂ’d'd@ﬁmf’? B vielssefs
dransformed Wridledt RSk § bbdediFis oSNRRABY rhdRialF REGSSARGNE. BESERE bad. a
est r | ctsi cgenermyithiofthd bedl dDblA0d ¢tBadrty ivith talhh Yd3E igehe\dBies] 8le@FaREdABEH antittahsiated.
rappi rem#'éﬁ"éﬂ“[ C'ﬁb?g’mt " aﬁrne'dt'qno(vwﬁwf'-t%fth:HPCfm@hBSxmslom)aslor gy depésibht
I te 50 fl ﬁ &?peg sroﬁ?f? %fln:e;h%nucgt%(gq@ﬁ /nfetr g‘ee‘%zdl”ﬁée%'? a’em
yjas 1M SSi Notefati 1§ thirfiraddG rgﬁr

‘{ A
h rib d
dequences hath e RRN2 @he506uc )Sf o roraltsemt ersresfa%e Nolt'rﬁa% %ﬁéﬁ:‘eé?n' e'fx:
ol ynor phrseqt@ncal fudtioe withr eqeait eftifienkl. fit Bhthusl b aplastagd €b &\ihe spasHicogRmgd

th Pst ‘Fﬂf“feﬁémr‘E% G?SE'F‘hg°BNAf' o f"aﬁddlé??é\/mleb%léewenmtahd Grselsmeuslnstgad to

{andard parr?‘“’sv%%"ti"" o f& ‘lié?f} %ﬁfg? B3 sy Zi"if q?l o é'é‘ﬁs I
tihe pl agm arjeederr rveﬁr gséq n tbe$ v{re 1y s rthf:ht g Sml g%ﬁg\ﬁﬁoq
i entrfredmarst%rraBRBQaf(aste)deHcpH?enSNSS AHL6 an the am no acr uence at

the ami no t er ftvawl eomrdsiof canrel pnenesstmpy ederealeil as Eescct@ldrabhavﬁhelseeialude the
det er ni ecghme PR A d@Osegq‘Geﬁee 2p4 mfer%orcsmsweﬁdmctyﬁmg eqneaross matas thee

garm n t r

AT T BT Oe Gl Lo e ¢
(o] O

t he pr ot ersaqtex@see‘m&onmlmae o@iessrcrnec\r@ahﬁ prfbﬁﬁ?ytﬁrr; dusedrwarretarb ranavaﬁrr v

pr oduced 'WD M¢ e pae'qu@n fvts quir pdihepebtieitind ﬁN@E ats gt Sre@ene codrng
However ,, §> R e BiCPACT B E’H (=15 :g{ﬂd i "bl"' éo%mrecmeon-
SIO

EEERETYY of

&t 37[err]C leads tojhigh levels of production of the protein, which i
g%??ts

A mo

t
times nbr.qa e/epamna hﬁré'rboaar Jagoatrh mr;
human | eukeewi é ihataer f eron as corrpare osts trans orrre W th unrodi

Z« pBR322( Pst ) Nﬂkbbrf n@pB3Es inReE epliuian giekioat the)dé%irgmbuednﬂiis depaid Bin st iheeget id he
i pr ov thsbqa Eﬁ% ljzepin trmcslprra s "arrqd %'llummnobwgv&ealbv owsertion of

bq ol ogi caI ')3;3% t;%—‘ii!{ @f ¥ &egsbe PE?dr'BE%\d "59/ e egrerate
transforma* eanrh i whrc Odén I p%%%% “{eér/ass@h el St:f?@ PR
25) is deplstioe bihe hyluia) fl &5 MLEMMESS Ghasay ClatSIntHS TR Haice T GICRAUAES
wth Bs I ffaPTSof MDiec 4éns §¥ netATE‘zCerppﬁéa*cGh hadﬂr sratt NoB (ieayr 4t 80 “Mblajulof

the resf’ % reco ,@jﬁ% C?Fri‘%(‘f'arf‘ S50, 1A%, M. 83 HEPS (15H498)
v [orr] TouE iprE Alieabar H mr? Erpep T BT
the | ar gest P &tidu] aHQ mﬂrl L\ AR Ve hites e@ﬂbe afe-Epkitlve rguta%rrﬁttﬂérr@prgs%,oh' ng
agar ose (Qedd/ aap duddtaseiblk Imutatiokeihsgeas Ba@hedduchEwﬁBrdlsfrieaﬁsécr\F agrverabf e ABst

B o‘fonéﬁl' £ gnfiithe preri@awé@h tasmamr p@srplmmpecgwusawwmslwe "theNgsol

) * (a ce ﬁ:a F’h%k ép ) l : qﬁg %‘ﬁﬂr olg@ Qﬁ
Chbaut 50 ST o I bty i ﬁ‘:rg
: | i gas @ncaﬁﬁrﬁzﬁéd i rr&tav&lagé %’rl?r.]rﬁ:‘r,er {rér@a'tp'tr&'ﬂ AQ@FEH“QQQOf‘ tHe Ldi @t@g rél ié f
|7 [ er49] desprer!smqiatt chﬁmfrumlctat lon 1980). One tenth vol 100 n1\/| Tris-Hcl

i R S S T e
d I t wa rgée k A\ r in
Wtr e then du@eﬁinéd) This aRépb mgorna Yedled taht @at ce 1f-2l£§l N3 'O\éth'ﬁ’écﬁ. g %tps [s‘?rlér] C

for 20 % rﬁI;anHmabeeaf ead pethe $eqfidrce, bamofthaﬂghai ﬁlﬁuéb@e WhdmasingQp &1 anfi (aciudihg eddon
addi tion dJf and welAvell siistionke shendi %f enpheadslamhwcmvea Bt F']e B&remrn l*Js\*fr—SN35 is

3y[err] C AN f) %r@g ?ééé'? i (B BZhonraini G d. D
S seper ahfsloQtHnbile Pkt %e& by b i@@ : E% thid re.

cont ai msngrd&heﬂ?ﬂhadr s?rmﬁclﬁétof ‘(Hetrho?:hﬂea sm%f iegg;Ez%AES jr&ﬁrﬁ g- ﬁ%!f%?n

i dentifi edmtb}hermmor aqid segper@mat ts |asuno'ﬁhrew|mll amfdhw\msretnrmmucécearfeeo/:Warzd"rdeooRI

usi ng con errf'r' Hal " pirggeatds éggga | espegrugion hre\ee\g? g{ Eééaeéf:%w%ge;qmu;m%f

Uim . 2-4 40 2% BB 0P e txér% LRR QB s rsmg gi E‘fe.ﬁi% LAC

fr;agrrenéo aruzlru&ee rehaar_s tsarsnr.rh;ead}cerfn edqedrrmNSﬁrgﬁesr sequ c@ml%ur@ r

Sormed

treated plwasnie mﬁtearprmednd bredwergpb@t €00 FiNed elore] polyp@plidagdifpelyinl , a b.bregrbiracsm d
20 was t hénmenasesicel avthh UIrﬂaf‘ laelopye ommmm raermhpp're@bdedmsmtrammrrkedmp as

[¢rr] and“Pﬁ%d'Teé’r eE?R sgrg rated o ose (.89

! aorert, s SR A S S 2 P Al Rl IR e e S
jpBR322(Pst /Hc F S the resul trng ybrr asmd errs] ranstorm E
coli HB1 01 as before. The transforned col oni es vvere screened for |IFN
ag¢tivity and one [err] having a high | ével of IFN activity was sel ected.

I's clone was designated E. coll HB10l1l (C8[err]) and its hybrid 25 plasmd
-lFN-[err]l. DNA sequence analysis of C8-1IFN-[err]l reveal ed that the

di ng sequence [err] the initiator triplet determned the first seven

--no acrds of [err] gal actosrdase ‘a Pro residue [err] by the fusion,

o ~ ~ o




© L hmda —

45 50 60 This plasm d contains the |lac pronoter Haelll-202 bp fragnment (W
G lbert at [err]. Lactose Operator Sequences And The Action O Lac |
Repressor® in Protein Ligand Interactions, H. [err] and G Bl.auer, e(@ 0
(Berlin; Wlter de Guyter), pp. 1 &5302# K. Backman et al., - :
"Maxi m zi nc Gene Expression On A Plasm l}SI ng Recomination In Vitro",
Cel |, 13, BEBRBL2(PSYREISNBEAANESl ihfigae 25) is dlepmkeer Theet hwbtle p&sm_sg')j@ﬁat!ea% usmqo
032 134 PF!@“ER‘FI E@ee]rre#mt F@SERG\E GJF Ry W@E "'°'CG_~‘1‘

N

W TH SR A B AR gjﬁ
[err]l Ssafm Rire n J%Qé lo%B hﬁknau AR a brﬁ‘edaﬁafe'rr\/dd fbéu fr , i ed 10
50U), and Aihei-828Qd DlaenidrHBcsER3dRIECd)IdeaUs-aBoveAof 56:)* (0 @;st Bl 6t atler) by melting
(Z- KT287(tF’st gnmr— @*Flwd-{ﬁa pi ddﬁll(ébOQ@thﬁe@ktmééf@ tyolih@ B3 ICrAn= | DN Objm@lrmf

BI'fd)_L a; idif] el Lt on
ool i RN Sy e e
@rtra §e am@ea 16X,

30 min & .ﬁcastssatimmeorao igmefe®t£LrP RN ﬁ\mand
whil e the fHu1d:N+reatcxoee Atet adtﬂlomoXU ok trgftordurhddidma tisensh niphes vatrmf: zobat&l 6@min at

extract HiI-"§2ngepiatechgn &gl abay ?Saqtqnealmmgwnmﬁmpc&'asaw PO‘?‘\t Wﬂ[’?éF rom these

T B S i O A

uni ts i QnldAk clease BAL—31 (0.06 Wml, 2 min at 3090) 1
. remove the 059 hikngmg EcoRI tanl of theal (A #Qnt and to shorten the ;2:=fdtosidase coding

0 25 segmeriy f - 287-6 S100 extract ( 10 un| ts) 0
0.1 To drisurg that the treated plasmuﬁcoﬁ@m@@ the complete |FN-al codingG@ouence, the plasmid
0 Ther efrestihen F'F—W—e%l v Gl usiRe ondl mesRskier ok 1 I3t e Hgriteen

rot ein. :%E EEE @ﬁgﬁ%asﬁﬁm :f fragment was then in== with a Bsp %/p
p g t f ) F- resulting hybrid plasmid usec = transform £,
0. HB101 a& . The transformed colonies were screened for IFN activity and ors <ione having a high 1
20 10 level of IFN actM'Zv &8s selected. This clone wa@ déSgridtedFe bAAHENIO 1 AOS-CHiv-almabo gs BydhY
On Sephéﬂ@@smG BT Neodt ract Hi f - 35 d t he S100 extract of E, coli

HBlOl (Z r %C;é ir %f\)legn mlf Ie% ?"?éi un%td@ﬁf%U sE;H)ron
22 U Seam?at Qﬁk{ﬁ% t euﬁmi{a .g ? °‘° KBRS IAL £ -5 O ?{ﬁ.é’e.

. Oyt Q@rb.henszmomnszormg witRBybnid 4R aas:aan\uxnﬁreau%ahbdmsban., ' 0@l FOpérhiedr e
vvas 2 iz hor aaovd 250Q timbs fMp@acklyoersidevdisgavial dneéaitredoloditat oaiislogita rreeviatof B8ENm

and 405 nree W%&]T‘tﬁf?ﬁ”f‘d ansfarmfdtm@ rPRoifies BPa?@@ RIpAHY-SNEY5e A et 19l J9aeEncing
shoun in FIIETEERES Ar LRI s RRVAA S ety
before cyty i:PBEthG m\wut SRl WS 1 (ua eret of e

appar entss nol eeutthar, eMpgiQtof @a‘nonhamsmhsbraneenwm tbebWﬂylahé)ht-:Zﬂ'dﬁ}QQ vathdhis
30, 000*: rioveatani ¥/ idipcusassl ideortectah with pther forracefl IBNsr @ffratont rol extract 55
Hi f-32. 60 *The nol ecul ar wei ght determ ned by nucl eoti de sequenci ng and
assum ng no carboxyterm nal 65 processing is 19,388. 29 0032 134

i nhibitiggn O The Interferon Activity O H f-35 And Hi f-287-6 By Anti body
Agai nst Human Leukocyte [err]. Hul FN-[err] (specific acitivity 1.2 x 106
I'U mg), and the Hif-35/Hif-287-6 S100 extracts were

a5

50

60

* This plasmid contains the fac promoter Haelll-202 bp fragment (W. Gilbert at z-.. ““Lactose Qperator

Sequences And The Actjon Of Lac Repressor” in Protein Ligand Interactions, W. 3.ung and G. Blauer,

eds. {Berlin, Walter de Ghuyter), pp. 193—206 and K. Backman et a/., "Maximizing 3=ne Expression On

A Plasmid Using RecomTination in Vitro”, Ce/l, 13, 65—71 (1978)) flanked by ar =-2R! linker at its 3’
65 end.
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[;Err] with various dilutions of sheep antiserum agai nst Hul FN-a (prep. K
Gantel |,

: Feb. 24, 1 976, specific acitivity 450,000 units/m) in 100 [gsR |
dified Eagles Medium (MEM with 10% calf serumfor 30 min at 37[err] nd
ul were assayed for IFN-[err] ac i%&gy.lgx t he cytopathic effect

reduction assay. The antibody itsel 'd nOU cause a cytopathic effect):

ti - | eukeRGRERTIES OF INTERFERGRE ACTIVATY PROBURCERr BY i A0LOARANSFORMERt WiTHe HYBRID
apti body PLASMIDSEN- [ grr] acti ¥i trx, éiuni ts) (units)

i 1 - iIFN-a' Activity To psin
(JU) I FN-[ePtR ' samples of 6:%6 tic HulFN-a Qspecific activity, 1.2 x 10® U/mg; $0)18Hd the S100
0i 18 . .,tracts described abole 2f &. coli HB101 (Z-pKT287(Pst)/HciFCRHLAKRBIO( "Hif-287-6 extracts”)
<Q.1 Hi f- CAXkl, AICU) and of £. cofi HB1@1 (Z-pBR322(Pst)/HciF-SN35) (“HIf53§ @&dpcts”) (1000 U/mi;
0:18 50 U) were incubated ih Qarious amounts of trypsin, as indicatgd pelgwofor 30 min at 37°C. Since
<0.1 Hf - #RAEIOO0 qo%c ave a high proteigcontent, while the HulFN-a does npt. 8 n(nggrf of HulFN-a and
01 18 the control S10 exirgcté-lif-32 was tested in parallel: <0.1 450
<0. 1 noffe 0 <OIFfi- ABvity
<0.1 o show t hatirnhepragitdton of the anti body virgpsindiigldue t olwmitslunspecific
efifect, such as Bilp'i_%o(lgxtulnﬁs degygdatron, a simlar experinent was perforned

-85 1108 xR

wiith the nouse i em’ Anti-leukocyteq soFN activity
| EN Preffaration interferon anti body (unites/m) (Units)
(ynits/m) nouse system nouse prepar@tli on 50 4500

100 100 units) 90 100 éﬁ

100 Thus, antibodies directred agai nst Hul FN—[erP] specifically inhibit the
|EN-[er? activity of polypeptides produced in kg coli transfsormed with
certain reconbi nant DNA nol ecul es containing the Hcl F-2h DNA sequence. The
apparently lower affinity of the antibody for tB8 IFN-[err] froduced in E
coli may reflect ; tural differences between fhe latter d natural

Hul FN-[&Fr], forH'Z;é#%I%,O%a%ggﬂéﬁé Yf"Star bohydraté [err], prgls%ence of signal
sequence, or fusion to part of the [err]-lactanmagsg sequence.1530 0 032
134 4. -Reduced Activity OF Hf-35 And Hif-287-6 Extracts On Nbuse Cells
Human CCL23 or Mouse L929 cells were treated with E. coli extracts,

Huél FN-[err] (prep., K Cantell, specific activity 1.2 x 10[err] unites/ng)
or; nouse IF (N.I.H standard), were challenged wth virus (Mengo virus in
thge case of human cells and VSV in the case of mouse cells) and the IFN-a

activity deterplned e B4 BPweYSARAL I fnSiVeat b aflafd hate aS7ain. | FN
) Addi t1on

activitys (uni { 770 ti uman system nouse system 10

nmoluse- i nt er f er on HFAIB0S 100 &xsraet] §O units) 120 Hif-35 exd@acts

101 13 1000 . 120 Hi f-287-6 extracts 30
4 300 40 20. Hul FN-[err] (100 units/mi) Do

4 Hul FNgferr] (1000units/m) 1000 1 40 25 Jdese results

shbw that Hi f-35 and Hif-287-6 extracts have a protective action on hunman
cells and only a slight effect (-10% on nouse dé|s, as is t3pical for
human interferon. 5. Effect On Some Cell Functi Extracts fromE. col
HB101 (4; pBR322(Pst) Hif- SN35- AHI 6) were conpar e%ém' t__h_a.u.;_h.e.nﬁe__l_FN 30 for
its effect%aoeg some (s:Ce"iﬁclf %un%:hi %ns. Iazlge E. 188” made | FN-a di spl ayed the
fol | owi ng prispera ioa maearR"A I~ SNCTLVY L pees-naby *%'F'éfhéi’i"w‘”
activity of, I z}#nteTé%ﬁiﬁ%?%fa%%&eﬁ\%— rla?é%%gigyég%%&ﬁﬂ\ 35%?‘&%@6&* -phosphate
cel | - megh St (SMgQI).(t&&o%hrE e cqg?% migh wSdHAREESHRSntainblingseKer. TAgbwtatedgar?-irtd o d
| eukocyt e 10 gt &bdtiofs wetrhcdliettedThe abisdrogece ak 280 mmhiabé #85 gpdnmdthome cFardsbnENtg ve
But ki tt | yarpitiormeere déterminefthassshoyyp ipfugure &ghealfF-oj astiyityioh NS5 extrae VraSﬁ’ﬁﬁdﬁ’é&Y"zed
ar wfcfo sﬁstance

1
| FN-al ' s a@iachiemy catyish flervalye ababoyt G453 Shessiere, (IR oo raflextr
| FN‘ [erg} mi%ﬁ;&}lné? ?fzgloe(l;n%nnao'. equngn%ggy%ﬁ%gg@ fedn%] ¥ raloh HucH extract

* The molecular weight determined by nucleotide sequencing and assuming no carboxyterminal
65 processing is 19,388. :
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and shown to display activity consistent with IFN activity. To constr

t he appropriate reconbi nant DNA nol ecule, plasmt Hif-2h (supra) was
partialdy 40 digested with EcoRI andgBegid 13ad the fragnment containing the
| FN-[err] | _codi ng sequence separated on agarose_ gel and conbined with the
non- 1 FN- [ efr nhibidige Ph °§'§ﬁ"l§?§?fbgct85‘t Qf Hitsds f\?‘b'ﬁ‘fﬁW%@dIﬁl“f'%ﬁ‘r‘ﬁﬁiga'Fﬁé"[“ﬂaBtLF‘ﬁﬁc\oé
plasm d H T=SNegen! Glchie TSR] 19 21 BSiimg)! by B ACSBM -8 5180 xfhedd NS
hybrid i nseklnads ﬁwﬁ%%a@ohnhﬁbrgo? srégp é&uéﬁugg?aga?ﬁmﬂ@sg@rgm. oéra&msi. \m,ag?ée,en
restri ct=edsdcifib aé8iily/4BQgj000 Libity/r@ITNVEO0I Motiified Baghds MduimaMEM wity 10%adif spaird foof
t he | FN- [ eBP]nhin @bd7 Hoansictfuenesse agsawdrforifiNianagtivity iyl the eytapatiic gffect redugtianfassay.
| EN- [ er r] | 778 apHbagddri§dig nap sause 2 15ytopdthle $ffPgh of plasmid H f-2h with Pvul |,
treatnment with Bal exonucl ease, attachygr Pst | 1i nkergsggng restriction
with Bgl&l. The resufeliiedrstpAl ds th}&ﬁﬁéﬁﬁ%ﬁiﬁd a SeriFRsy &hiviybN-[err] |
codi ng sequences whi ch ltagiled vari ous pordnitens of their anmiwo term nal
sequences. One of thesedplasm d 2 MB) Wwag digested wth £stl and its

nucl eoti de sequence determ ned. Sequencing revealed that the plasm d 2H M8
cont ai ned several nucl eotidedi®etween the ®$8 site and t hedfirst codon
(CYS) 50 of IFN-[err]l. Therefore, the Pst]| digested plasmd 2H M8 was
treated with T4 pol ynucl ease/ dATP, Sl exonticl ease and di gégt1ed with Sall.
This precedure generated a series of fragggnts whose | FN-Lgnr]l coding
sequenceg were missing portions of their ampno termnal end. These
fragments were then pl acéeBSmtert LAC contr@l by operativelt§y linking themto
a GUA-LAC fragnent prepared from plasmd Ls g[err]S by digestion with
EcoRl, treatnent with exonucl‘é@se SI and d 3 stion with Safl. The resulting
55 series of plasmids thus has IFN-[err]l godi ng sequencegoliacki ng various
portions-of their amno term nal ends attached in a counterclockw se
direction via an AUG to a fragment contai4hPng the LAC prowxBtler. Sone of

t hese plasnm ds were seq d e began aj, the fifth.-am np acid of
|FN-[err]! and one at tﬁ%ﬁ?ﬁ"%?ﬁ no aci dbof |FN-[err]!l. ri'{Ign E. coli

m ni cel I’¥ (DS410) both of thgsg pl asm ds ppaguced pol ypeptisdes t hat

di splayed I FN activity. Therefore, not all of the IFN-[err]l protein is
required for I FN 60 activity. |DENTIFICATI & OF CLONES OF<E:!1 caLl
CONTAI NI NG RECOMVBI NANT DNA MOLECULES MHCQ% DNA | NSERTS ME%@#Y

CROSS- HYBRI DI ZE TO THE | NSERT | N Hi f-4c ARD HAVE A DI FFE RESTRI CTI ON
MAP THAN THE Hi f - 2h FRAGYENT 65 The copparison of thedoirst 35 am no
acids of authentic |ynphoblastoid interferon (Zoon et a/., 31 0 032 134
supra, and M Hunkapiller and L. Hood, s#§Pa) and the seqi@ice deduced from
H f-2h feaggent  SAQe e 'nfgfetrhg%gbso.d l.n anII cases, the .codons far the i
di 101 N ad oA Han Rl e it LR b B e i TSI St Aronbs
conpositions determned directly for authentic |ynphoblastoid interferon on
t he one hand and deduced from the seqdeti®ekmitet he Hif - 2iFNacagiyent on t he

ot her, akso show stri'FINP(ﬁ .ff?“ﬁ'i‘ffer en't'i‘@ﬁf(ei".ﬁaﬁﬁhjd‘rd to thé&nte¥dhtent of dy,
Pro, Cys and Met. The&ﬁi&ame&_m_ﬂbﬁ_]_mnglufdﬁﬁﬂe“' " UEYAERed by

pol ynorphism Instead, they nost likely reflect the existence of at |east
two non-allelic genemusdeamusient he degreesad di vergence oftobhe two proteins
(26% m ssmatch) is simlar to that between, for exanple, human and sheep
B-gl obi n (23% ni smat ch) % ¥Wbrdingly. the ¥ ones that di spP9ed weak
hybridization to fragment Hif-4c, identifiggl previously (su@gra), were

exam ned and a 10 cl-epe—E—eoH—HBEOLI{(ZpBR3I22(Pst ) Hel11+—266) was

| dent | Fized—Rhe it drBlAs gl & RERI2ZCERIMAGChELR UOR (LLE- dlschibedeeof
this cl oneaa;radceidtnss.%niam&ﬁwteggw%hfceriainzl% gn iﬁﬁgkbﬂﬁﬂtjol&%@s@éﬁi? ib(§ bﬁé%??rci 'Emm@
to H f-4c asdebhdsf TiRhapbaragiveintver dfinity @ thet ansibsfy Gommel IAN-& PradLicsimn @. &dififrmadyl rePE6
produces p@:ﬁﬁ@ﬁtq"@é@ceﬁ Rasvess Tﬁ% lajtenprs] eRirelliulgY-«i ferexroltsg plesahcearftcripobyPrat
Hul FN- [ ex r 94" PIEes8 &f £i98Y PaMteN A" &'sioasP PRT Oif #ridpterAsh sq%efPstinct from
that determ ned for the Hi f-2h fragnent. 15 A conparison of the two
restriction maps is set forth in Fig. 11. Again, the absolute |ocation of
the restriction sites in the H f-11-206 fragnent is not determ ned by
restriction mappi ng al one. However, sequencing of the nucl eotide sequence
of this insert, using the standard procedures descri bed above, permits nore
absol ute determ nation of these |ocati ong, However, because of the
differences in the restriction map of the H f-11-206 fragnent as conpared
to the Hf-2h fragnent, it is clear that the inter- 20 feron genes of the
two inserts have different nucl eoti de sequences. Referring now to Figures
12-16, the nucl eotide sequences of the inserted DNA sequence-Hi f- 11-206
fragnent-of culture HclF-G and the inserted DNA sequence-Hi f-2h fragnent - of

I T Y A Y D I T Y 1 - o 1 I T Y 1 L

|FN-[err] wi thout am no-term nal sequences has al so been nade in E. c@
uc»




epared as follows: 35 25 and 26-cl eavage of Hif-11-206 with P

belling, cleavage with 8g/11, i soé1 ﬂnl é a Pstl*- Bglll fragnent
(%257bp)__ ("25") and a Pstl*-Bg/l| géé :i) 79bp) ("26"); 21, 22 and
2B- cl eavagerdalicddi Actilily- @08i-86 taad Prudd7,-6 Eakbels| 0mmousel @ayage with Bg/ 1|,

ol ati on of Ham@yGLL23 or| dse L9Z%gpitenwere r@& )vnt i§ E.200 xtraatsFHAﬁN -& {disgp. |- Cantell,

f?gnﬁgt f"f”%ga ay "2 iy ag%ﬁ% g%e’fm ﬁ%ﬂ%@y Pl E@éf%ﬁ? Hargghoe

with psi | |soa|ono aBg f ragnment (279bp) ("14") and a
comgrating m xture of a Bg/ll*-Pstl fragnentcwaagduaiddgh!l | *-Bg/ll* fragnent.
Cfeavage of the m xture with Pvull and rselatt+enr—ef—a—BgH-l *-Pstl fragnent
(257bp) ("13"), a Bg/| | *A4HHGP| fragnment NEMIGHEE™( ™PEsE)SYERE a Bg/ || *- Pvul |
fragrren’t” (88bp) (") —2H——2+J—41—43—44—-and—45—cteavage of Hif-11-206
with Hinfl, |abellimguserieres (380 b‘f'tsﬁ?'bcursm‘ 45 fradg@Bnts: Hnf*-Hnfl* (1
1:3bp) (" 27P) Hi nfk sk (1 46bp) ("28Pygq Hinfl*-Einfl* (1 59bp)
(30P). Hlan*Hlan*% ‘bp ("31 P') and Hlan*HlnI*(l 522bp)
(132P")** Cd eavage of 28P W|th Mool | and isodeaion of 1@of ragnent
Hinfl*-Mooll (1 1 Zb%f 41") . Cleavage of 30P with Mioll and isol ation of
a.frag- ment Hi nfl~HBR8(® iSBop) ("43") " C:I%,%lvage of 81P with Pstl and

i sol ation of a fragment Hintl*-Pstl (151 bpiod " 44") . eavage of 32P with
Pstl ana isolation of a fragment Hi nfl*-Pstl (1 39bp) ("45"). 50 Strand
separation of 27P tBulfi-el(toq wits/str ands (" 27W0 and "27L4). Al segnents,

except 27U and 27L, re uenced on both ands and across the
réstriction sites tMM@.&&_&xcept for the
Bg/ || sast ehedt rep@Gishdvo thailiib 35 EidOHIT-28 766 BRR AL is BeNE aQirotbdiive 8dtiof 6n Buthah cBIBCHNE BOI
caded for abg'vgftt héetheW?ﬁs@rmsu5i9tce'i|ssaai§pawimhtf0rtﬂqa@n firesferdinf - 11- 206 f r agnent
codes for erferq{zel | i kef\gé))rot ei n having one |less am no acid than does

the Hif- 55 2, Ib SSRERL, (5180 A6 24(b < hEBNa RAASE Werd Botdales i 8 ThFSERY
in Hif- ﬁlfoz%kﬁec%ww&eu fua&%afn%meo/nus‘deem hdRplpRaithd f@lﬂrgu@r%plem atdrd1€
derived affiNae aciid enreseed uesurdf kiltidie attivoy fof hgmentenrhvertadi 1) et enmancdsnantlbodv-
addi ti on, degeadent meé'éteﬁ quﬁ‘é‘% BBy ' BUPRESSERS %Sﬁrrﬁnﬁe’ﬁ'ﬁ%ﬁ' @?dahv‘wevte
fern e SR I T R A ey
PR. 527252 el nser e| nthat differs
if 5 resi dUR&wa omHNh£ V\’Eﬁaoaﬂmﬁmoasrlnﬁhan 884 BHES det er m ned by Zoon et al-, 60
sdpr a. Ther efib¥-g, wittout enpp-tarimingesedidrices EqstalsIoFﬁ\degmgs -rof dofi@nd efumaytdesptaype
([er r] tyb@)"'fﬁﬁ%crts:@m fth LGN acz'l‘;i'“f " i f - 1 20 t he
coat | . i e TR Ty AL bl
for int er bghan, geheﬁcelc&aiﬁubaf wtrh&hdohéﬂ-ﬁFkaﬁ déaid ed u@ﬁceb&oté ﬁorﬂ%ﬂe&om}’
[ dent | fi ecsaistidnalf persid HHBSKEZE whictOis @BBing 34Pst! EiNe 4dparent3ouIB'cdd of the hybrid msert as
Pr: ot ei n Hp?mp;aﬁed to Hif-2h (supra). The resulting plasmid wa hgn [restric Y vgth Pstl/Bgll to remove a portion
g e b e e P
I FN:—[ err] &&ﬂjntﬁ oé%agtpnwk g resfr Bgf¥ The resul %@J‘&ﬁ& r@e A easgf
| EN-[ err] tFN- amdd;mﬁuqaa’bcarm@lmmwaﬁb@qioednsdmﬁd’rehrno\/tawnaln@qaakwoaé &5he@d)
human CCLEPSsmisRHie] wes digesied avith Ost prfhitsynu ngEkl}% sequkios deRahipgd. SmuBmgAe:\tealvdt
Ext r act that the plasmid 2H—M8 contamed nucleo ides en the Pst site ? FI*G fig t %é g:?
)

o of IFN-al. Therefore, Psti dlges id 2H- M8 reate ith
(1 IFN- 2§ exonuclease and di ed thh Sa/l Th gncedure genv:fatz %\l‘ﬁ ment

- %ferrlng nowto Figure 1 7, the various fragnents for sequencing were
I

0.;05 codinglseQuences were rdis Zdotidhs bt teft! dmdAbB tdihinal @rd. a'héﬁeﬁggtn s
pI asm d wehaeed gwmAr:momtrcypt mtmvilnnkmgmhetrﬂntosﬂmkA—ngAtt tagrenCObeared frapd pladnaidit
bysice Sf t“mr wh emsel eﬁdw digestign Mjth Jaf!- 'ﬂ’ﬁZQFubrhgt he

or| gi naﬁ5 § faﬁfg écﬂs '°I“F afmfuﬂﬁ rf% l%‘a'o .
Nagat a et a weee p. sme a-tt ﬂﬁﬁ a%aﬁaerpn Sl onelle” €
t est ed bytf@F’Enmeﬁi‘umblaﬁﬁ 6fS F8yali h Hi Ed‘lioﬁ'aln'icﬂlis [gsaties botExdfrtass‘eSpl s gloduced
cont rol cedlynsptides thasgigpiaved |FNlactivity. Thergfore Hmmh o @ie2iBNe Iptoseim iscretpined riar IFN
_enbr yonfoc2&Vdhey (BEK) cells (FLOW were grown in MEM 10%fetal calf serum
Exposur e {@nirEhARIN 8k @Lage%fprea%ba VG ARG HE BMB-IWJ!@\ITC&“A% EGLesalbspged
W th an appaomsERtsewdaklY I0RDSSHYBRIDGE TO ITHS | TSINaHIRGE ARD @ hebiFr ves
wer e esti RESTRICTVON BVBAP THANCITAR HiF-@htFBABBIENT Al |y purified | eukocyte |FN

([r epar &t i on Tibe Fomeariger ef the fitt 3Caminelacids of autheotinlvmphehiastofhintsrigroe Zecate! on
was about 3x nore active on human than on bovine cells. 3C ** The
cqrrparlson of the restriction maps of H¥-SN35 and Hi f-2h suggest that they
arfe pol ynor phi c variants of each other (supra). 35 Therefore, |FN-al
-, about 30 times |ess active on human cells than IFN-[err]2. Yet;, they are
bdt h about equal ly active on bovine cells. Therefore, IFNs may, in addition
14 hel r use as ant|V| ral and antitunor or anticancer agents in hunans,
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simlar construction was nade for |IFN-a2. Z-pBR322(Pst)/Hif- 11-206 was
cleaved conpletely with Bspl and partially with Pvull (at PlI') (Fi guz~28)

and the 867 bp fragnent was isolated froma 6% pol yacryl - am de gel S
fragnent was then ligated to a 2590 bp Pvull fragment of C3-IFN-[er
The resulting 45 hybrid plasnid was Qs@@ﬂtlﬁ&ransform E. coli HB1 OT and

the cl ones éfaé’&g %ULQBHILF% (%?dows;ly ecsle%e%ced*eﬁg QYo R i HheRELHOY, V'
was sel e &R !he d&ﬁ%ﬂ&ﬂﬁde%arﬁﬁ
hybrid p| a’&m dinikB adid-bbrhrkitipas de@fﬁarbdidrréclﬂalforIabthbmtlcevr@wobﬁﬁdelﬁemter]férodﬂaﬁitraa one

codi ng seqmm@dfftﬁldh@m frgn tthee sewamqea@fothethhi- éflagmﬂ‘atond eathrnalee shew fstrikat

seven anf dngjﬁ a?.?r]:g %md? 0{1 grgﬁ t ?x &6 Hma:ss"té Cy& cte[(he exr tenceﬁo%ﬁeagtétao net ;ﬁgc
fusion an é%gg rlﬁc ﬁe ge eet er& nc$ Q?ﬂjgg d% rotdirs % QH%R) is sitrlilar to that
Ther ef ore, b@gednn f(ﬁ rRdnChrdd §HABH B-dlddig (4 alt&) AdeeldinghyO tHa€clones that
ex pressed. diddlayee wehls h\turraunafoa rtm&dgmrtt iftdel Blepdfad msredlogaw &udrel v@@aoe)mnlided ana a

nits pdf dongft. ICFNHQFOTZ ( 3 ap ' of FN— a2k
inicells t1a gﬁ‘[f’%ﬁ? FF 1 ?t drg B A Amsert
onpari son lS&me re w rd dr lo f i‘ﬁoléﬂ’uat tllﬂnt&f ?Fé’dv_lf

-1 FN- a2 5.511(2%@:(393 as 4; Fdsﬁ.ﬂrrmmthaﬁﬁ drhﬂu{cefn)m m&: aéterf'mrl’eﬁtforshle’ BiF-2B FrAgnent.
ec ause 15 FAlcapdtiggn bfe@ﬁ t\showrlcvmw Lmepsalb(;et foB0 in Fiaek!. rﬁmle taeﬁbsrveltq hainton of the

FN-[ er r] 1e8ffictian i f ?Btefs gﬁi foyen a1 rgg“ °1~ﬁ%er
mountof Eﬂé.{iwa ér.ém i %H tﬂﬁ ﬁevrf

l'asm ds reuRabeehap arhelrn-n rQra[s EYEITIEN tﬁe H@-28 frhdriEns |tr\'9|&'@arptﬁ& & fr\ter-
han i n 2€8fetorjeads viabe bed mgenmﬁkee d‘Ffe&rneandsreqndé Requghaeek.ds neasured on the
asis of | FN Sefeirvgp MBQWE%W'S’R@VSQ@I”W%‘%SWG élaﬁ'erenarrﬁuﬁtse@fe f?ﬁ*o*t“éﬂ n
dE I nt g%%mfra ndﬁ@m@nglzir r&(r:ousl Eﬂ% E i(aar‘:"'\qﬂc Fg Zﬁ rages 0 I'Otnljr:e
OnSt 1 UCt i Qded Ror ) Hbdeellblboddd a;érngéé Cark *ar%p»ére%l o huddobhd Siroalch FERRIL

5 C8- 2kaNrg[nQF\f—]— el fraarne& rﬂmb of tF1dshiid DA isBlate@Sisihd hguroeeaﬁe of Mdibd2DR

bp fragnendeserpeth oy Wedh Wikieret bl dvvdl. REids Rés., 738p. 8596-T3Q 91 4o edture HgiF- G—-was
Xpr essi ondjbqra'w dsegribapan ppsedurcoiaf uMf Magare pd \)OésG"E‘F'ép%lP@dTb%/ sequenc.ng

estri ot i nd I3 RN LT dhTRYE M b, &l ang Extgad G5y N SR, oS
$hown (f4rGans1 s gom Al 1)0?(511@8 Gukigg 4d \Kq srﬁwé'@ Qeld irer % ﬁg&vme the
¢ol | abor at pro@uctseepased by aﬁberdaxdsrendmeguf;ﬁ agma;rwyamrsmtdbeer ih msebdrezd -EDITA @ufdBRB2 2
t the EcoRiPsg¢ack aerh@ \é( @Imah*n E@Q’RIG BooR1 8f-+ 2y (rreﬁzn d)eraeteédomrtbﬁselh@d purlfled
onstruct I %desqfer no FH Fl? r / a%%lﬁ %Jr sggque ah %e re as o] OWS
| eaved yith snatiLPz' Mv 0 itiBlod ﬁ#ﬁéﬁﬁ’&i‘b tavar %‘%%mr il saiatON 15 AUag
ragment. B’J)mraér!?é\hais bbAGDEN an%ﬁ%ﬂ‘—@?fﬁﬁ%@m?ﬂt (@aﬁtiplrazeﬁau A restriction of
- pBR322( Pst ) /2HckF-ahd 23 2@Gayagr @6 Hifilir2d6 @it Evai6 )abeltnd, eladiagan with 3w, SaBeh of a
r agnent \A/Prqﬂ*ﬁyﬁdrlaamemrrmr 20 ag‘Emé‘ 2y ‘ra@rdereK@&ve)ge?Z\M 2l aB%fprI'-BgAf fr@r"em
_:nsertroia g4 ‘?1 §2:1‘1r3ag‘ nto t F\/g ea\ég\d ? 2 rpt flb
esul ting %/ﬁrsmtﬂzfrxﬁnnr % s ‘WEQJM r‘s?ftﬁ@ ré” s hark 'Sﬁ
ucl ease t oot ige & g DR SRl a/ar» Avon GhE .AoEBb era frgem Rdaehent
Hel i gat ed, (ZBiibm® (Ctﬁ‘ﬂstar&gzll*mmn|f|dennémf(nwbpas# 1p| 2% ] ajewm@\&wca(abevem] (z)3b;ha31 t'he
FN-[er r).2 I%NAUS Atefidde df‘ﬁ'e-cl?e ) 50'3( pgk&‘f”sm
! he | FN ér in% ng raéﬁng IK/T Ep)( 4ﬁﬁ%leq‘ga fh\[&n% aa bolf
ronot er ( S@idd @uRe r):Hm hﬁib%r@rr%pﬁ LTS vade ouafae.s Psradidged
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s 45 acids fused to IFN-[err] or proteins conprising IFN-[err] wthout a
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It should of course be understood that the nucleotide sequences depicted in Figures 8—10,
12—16, 20—23 and 29—32 do not take inta account any modifications to the nucleotide sequences
such as mutation, including single or multiple, base substitutions, insertions, inversions or deletions
6o which may have aiready taken piace or which may subsequently be employed. Moreover, the sequence
also does not take into account the possible substitution of other codons coding for the same amino
acid as a codon depictec in these figures. Therefore, it should be understood that such modified se- :
quences as code for polypeptides displaying an immunological or biological activity of IFN-o are also l
within this invention.

65 In addition, it is to be understood that the amino acid sequences depited in Figures 8—10,
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Il e-we have hereinbefore presented a nunber of enbodi nents of this
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$40. CTCTTTACCACAAAAGATTCATCTGCTGCTTGGGATGAGGACCTCCTAGACAA ATTCTG _
$CACCGAACT CTACCAGCAGCTGAATGACTTGGAAGCCTGIGTGATGC @'

AGCGAGGAGAGEGT GGGAGAAACT CCCCTGATGAA TCTTGECT

STGAAGAAATACTTCCGAAGAATCACTCTCTAT _ GAAATACAG
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GCTGAAACCAT CECTEIIET AN RG] AGAL e;rg?%;rma TCAGCACAAAG GACTCATCTG

CTCCTTEG GA Zoyilens .1;;, ACCAGCAGCTGAATGACCTG

GAAGCCTGTGT f (Fe8 $indite FHBI6T GATGAAGGAGGACTCCATTCTGGCTG

TGAG GAAATAT TBAGAAIITAGE TG T EGT BAMACAGAMBAAT ACAG

GCCTTGTGCCTG&S«WGW@N@AAAT@?@AG&TW4 HBI0TTT

ICAACARACT TR A G R, T CTcAmMOCCACAGECTORGTAG
nEein
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GAGGAGAATiEJdstédl ih ARG VIEGAAA ERE; on December 75, 1980 and
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GGATGAGACCCT: ATTCTACACTGAACTCTAC CAGCAGC

TGAATGACCT " TACAGGEEGT GGGEGTGACAGAGACTCCC 65

CTGAT GAACCAE¥XEBGHeAMA-NT GGCT GT GAGGAAATACT TCCAAAGAATCAC 40 0 032 134
TCTCTAZCT GAAANGEGANBARRAT ACAGCCCTTGTGCCTGGGAGGTTGTCAGAG CAGAAATCATGAGATC | |
i1 1 CTlrGT; (‘tg“gGCAAGAAAGIIIAAGAAGTAAGGAA 7. A reconbi nant DNA
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GGAAGCATGT ég%% GA
g]tGTGGA@TCCA 7 @ﬁZAAAGAATCACTCTf TA 15

TUMCAGAGAAGAMTAC&WFGGJ@EM%&[BGTTGTCAGAGCAGA
AATCATGAGAT COBYETEVe P RIvhE/E/U? A eI tigm i is apparent

eah Be her embodlments which utilize the processes
WW t the scope of this invention is to
|ments which have been pre-

65366 eI .;{JQATGGCCACCA TCCAGAA
GACTCAAGCCATCTCTGT CCT CCATGAGATGATCCAGCAGACCT TCAATCTCT

e S e s
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ex‘pr essi onvlwemtdleo:lf tfsaelﬁue:ntyee iandsai d reconbi nant DNA nol ecul e. 9. A
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: X0, the reconbinant DNA nol ecul es carried by the m croorgani snms identified

. by accession nunbers ATCC 31767-31769. 11. A host transfornmed with at | t

:®ne reconbi nant DNA nol ecul e accor di 2& to any one of clainms 1 to 10, sa@
ost being selected frombacteria, y 32 dn¥d ani nal cells. 40 12. The

ost accor di Ng(d) ONAl @hiBndds whBEh iz &) aiwlzmte%iteee.ng/@aﬁtusseag afDWiRh o6& |3,

re sel ect egbiyipestiie i ntisd WN-Ofyp&.andol |, Pseudononas, Bacillus subtilis,

Baci | | us st ear ¢t BN¥Asepia n¢easvhlod)ta|rne¢egbeﬁcath lag aamdlt Abihe @enssit cede to3he Msequences

ransfor madafﬂ %e"aeef i ) rapd ¢a) gneppish Cof fot PghvpeRs the
PBR32Z (Psi ,?’g’ﬁﬁ, 2 %Ki% }% W%'Tﬂ%ﬁ%‘ggh‘b ﬁ%“t“)"?‘iﬁé‘?’w #hy 1§
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Hehrl F- E['Bsmd g@ def"ﬁe He (gt °°FE:FH' 0015 'FNng(P?F H&
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<3y 1A A SOGETERUCTCTTTAT
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4 8, selectedc cﬁ@t@ﬁd ASATCTTTTTCTTTG
euLeuVval Al a GS&raVahGrGATZﬁGWSAspLeuPr odn

fhr Hi sSer Leqq A @Gi@:[h’ IGGémAGCA@E}\GGACCTTGATGCTCCTGGCACAGAT

LeuAl ad ﬁMeﬁA@ ‘i!@ SEGTW‘F@S@F C@ GAC4 T C%?_é‘%‘(rg c
AspPhed yPh
hrtl ePr oVa P 'AE?GI Ac Kgg;%cc:

FLysAspSer SeGMmNmTG@AMmTGTMWGBeuM@G SEPIGFDAGARBCTCCC
Irhr A uLeddy FFATGANCEARSACEHIATUICT GHUTATHAGGAMATASTT mﬁy‘\GAATCAC
Jal d yVal Thr d uThr ProLeuMet Lysd uAspSeri | eLeuAl aVval

A\ gLysTyr Phed nArgl | eThr LeuTyr LeuLysd uLyalLysTyr Ser

r oCysAl aTr pd uVal Val Ar gAl ad ul | eMet Ar gSer PheSer Leu

ber Thr AsnLeud nQd uSer LeuAr gSer Lysd@ u and CysAsplLeu 30

r od nThr H sSer Leud ySer Ar gAr gThr LeuMet LeuLeuAl ad n

"et Ar gAr gl | eSer LeuPheSer CysLeuLysAspAr gH sAspP hedy




i#ePr oG nd ud uPhed yAsnd nPhed nLysAl ad uThrl | ePro

| LeuHi s uMet || ed nd ni | ePheAsnLeuPheSer Thr LysAsp

er Ser Al aAl aTr pAspd uThr Leu LeuAspLysPheTyrThrG | u Leu 35

rd nd@ nLeuAsnAsplLeud uAl aCysVatl | %'&9 )ﬂﬁl G yval Thrd uThrP roLeu
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hed nArgITICéfFFﬁTLCéG GAGA ATAZ8GOCONGBRC CIGBOAGAraGTCAGAG
- pd uVval A‘@ f& ARATE FH3eT Cé'[FS‘eﬁrRﬁﬂAA@ﬁlTTAAGA
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CYSASPL UPR .‘ "et P—? ‘_ h hl“r &u l'(;l ATGGCCACCAGTTCCAGAA

HRLEUI LEL EOREEKS re'; g,.} AATCTCT
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HEGLNL YSTERGLGEEET G@%MACt&M’S@[METGE@C Lf CTGC';TGG;/;
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UGL UL YSPLESEET AEAQ SPAFCRITORERITTTCAAC
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a0 eaht
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met hod f oppg };_.(?lgqg g aqcmdesfrerq%a}m
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tre?orstb?mambsmﬁem%aéj%g%éé% (Ig;%] gé} y\%)ﬂ E& W%F%j? Eﬂﬁﬁggf%nga
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~fgregoi ng DNA sequences. 30. A conposit4lon for treating human viruses, or
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:341. A conposition for treating bovine viral infections which conprises at
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TGGTCCTGGTGGTGCTCAGCT GCAAGT CAAGCTGCTCTCTGGGCTGTGATCT  30.
COCTGAGACCCACAGCCTGGAT AACAGGAGGACCT TGATGCTCCTGGGCACAA
'_ ATGAGCAGAATCTCTCCTTCCTCCTGTCTGATGHERFEARACTTNGGAT
i TTCCCCACGA ARG NE YAl ke QA CERALLENAGEKT EGRERGALRILC
1 TGT CCTCCATHHEBSNCAFGEABTINGLTE ASFCARCKBRL AR IBEASHAANSATEY
i TCATCTGCT&DAWQ;F wmmw@e@mu@%%g
| ACCAGCAGCT® V. {5/ AR 4‘\,’5& %ﬁc Aee.' 5 -:.w PEASTSE
1 AGAAACT R T ERI A S PX, eli.m A-A "1
| CGAAGAATCAGE qt'f?-'{ae“' ¢W5 i ~-oe"-‘r'“ 985S
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JATGCGCGACT Kol MF3
ZTUGACAGACAAGAAATA&ZQO@DLVQW ﬁ;{é’é&fﬁ@«w\
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ATCIIZCCTGTW@HT@LYP%JUP@@F%YHISGLNP

CTACAALT CRB HISGLUMETILEGLNGLNTHRP
-enn TS AT MECR RS L5
ATGGGAAGA%EI@IE@M’ ACINEARA A MERAENCALAR P S
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‘'sequence mlsrvg Of orodusieg intp salmmsrﬁgreeqmteo@pr BNA Magcyapedorsiog tetyent pf %m% &fd a,

1
yeasts or 39 Ce sC&hs ob%%ns? aoi'(osf”1
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cl oni ng a DNR6s@guastbed iaccolrtingt ©rdlam a@e@mmaldamsml efpetetl Sromch@imack ér eadied
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t he DNA s%qméfﬁeseag IepRoNePeypensidel elqcipsfromma eels)peam Eerdinmiy apmiochofcdiries fiito a

pol ypepg! ngmg&: N'ol;r % me/gpbovmg vnra-ll- hvgrq%agfggongﬁnag Iea(s-)ttoq‘\e gomdepm

char actergez& dlbe geen gn I Zes
insert (a) issxsel Wesbufedsdamene frb GD qhé‘rﬁ:@é’ bthefformula:

Z-pBR322(P§@§¢¢mGICCCTUmmG Pst)r/HcI F- SN35 AHL6, said 5s DNA
inserts, b & Cg_(‘rf E‘F Tinserts of the
reconbi nal;l‘q ﬁ- ﬂc A dentified by
accessi ont GSAAEE@T-&IQ@ daGAA C\TG A(Gc TONA sequences which
hybrl di ze TEOCENTZATEAG ATEATOCAGLA CMAmeemaceAmamtm code for a

degener’ét 2 N uenpes 60 and
inserts de ma@ ca 1«& A@lﬁﬂ',% Tatcesypeptide of the

| FN-[err] AtsyspmmacAﬁbaamimdeaenmmogcmAmﬂcm corscd, characterized in
t hat sai dADwAAﬁe bgGﬁAA mm/s A @)TrGA@AzZésAC@G@hl d DNA insert (a)
C A FET6

ot (d) ‘Ps'{_ﬁ _|§f3 chronpsomal DNA
H f-chrl2,
TG nd Hi f - phr 35' said

segnent s Idl
Hi f-chr 13;rcth

65 hybri drrzAGgAwrcrmmcmmgT@mmmtrmcchtAtsmItGAAchmt ed to, the DNA
i nsert «foflT @WGC&T QmTGﬁ@tCA@EIAGMGAGG@T WGEAMTCCCCTGATGA

pol ypept i dl@AEﬁTGFH'éC"ITIGIQG ;4\% éCngﬁAE;fWA@é eléﬁtcé's whi ch are

TCAGCACAAA@GA@' CATCT GCT GCT TGGGATGAGACCCT CCT AGACAAAUr CT ACACTGAACTCTA
CCACCAGZT GAADIAGEN CRARABIDE TG TUSE GATNGAGr TxiEeSInt b 4D (o8 GAGATAR VEBDIGANGEAAG
GAGGACT CC/“FI"FG’]1 "u }'L‘ W@\@@AA‘AWG““M?*@QA’FCAUY o ORAFOTGAAAGAGAAGAAATACAG
CCCTTGTGOT AR Y ppar P AR T T TP ME 3T CAACAAACT TG
. CAGAAAGTT Itk e 7eaide cﬁﬁfts% FRAYeRR TBRARECda@ncEe I n cloning or
expresssng;GﬁandcseﬂmmwmmeTG@AwsGsGGAGAmncrra’rcﬂrO cells and in
sel ecting m@eqmmheecew&ﬂmsw éAﬁﬁfﬁﬂT@r on. 34. A DNA
el
“ATGECCCT tACERE AATGACCTGG
CTACAAAS CEAECE T BT A XS I EGEGTGACAGAGACTCCCCTGATGAAGGA
GCCT CAGACTCGACACLXI T GRBIPVAT AGCAGSATCT TGIAMNGPACT ACAACAAT (IS

- ATGCGAAGAATERET CATAATACEPCOE TG ACEIRGMBRONT WA%LCA

A

g i ’ N
A
.TOA\TCTGCTGCTTGGGAACAGAGCCTCCTAGAAAACAH Tl CCACTGAAC— | - IQ I
ICAGCAACTGAATGACCTGGAAG CATGTGTGATACAG ,GAGGTTGGGGTGGA 20
AGAGACTCCCCFGATGAATGTGGACTCCATCCTG GCTGI'GAG GAAATACTTC
GAATCACTCTTI | ATCTAACAGAGAGAAGAAATACAGCCCTTGTGCCTG GGAG
GICAGAGCAGAAATCATGAGATCCCTCTCGTITTTCAACAAACTTG

At




@ CCTGGGT AATAGGAGGACCTTGATACTCCTGCAACAAATG GGAAGAATCTCT 25 :
' CATI TCTCCTGCCTGAAGGACAGACATGATTI CGGATTCCCCGAGGAGGAGT TTGATGG
-§ CCACCAGT TCCAGAAGACT CAAGCCATCTCTGT CCTCOSASAT

CAAAAAAGATTAAGGAG GAAGGAT and TGTGATCTG CCTCAGACCCACAG g

' ‘ ANA A TOASTRTETASET - : i d
'sequence isgc %&?§g§§%¢§§g§gﬁﬁTmﬁg§ﬁW§$g| Zéf{ﬁasm >
gsequences s'éiﬁ ACQg&ntQ beifdio §eﬁ§9@nih £éx ﬁeéé?ﬁb sahgegtﬁ\éh@e H%E‘Jeﬁﬂ.ygg@@@%ﬁ%a;

{Cl ai N5 forceltshtndGaRbieaGL 0N SHgadrRes Ml 4dde for & Amdaaaeff@bn.pr oduci ng a
#r econbi nant DMNA AtDONAGatenfoselasse fram ONArseagneesRDXAhs tgqueaice i n bacteri a,

t AIRGREETEIGCTETTC fer j Lnt roduci i nt
e e
37 PBR3224 P L RE bRt ordn & A GRBREZARRSt ) / Hol F- 45 SNB5.

§Z- pBR322( Retré e Ea@NRTaATEGCLATKAZ SRS NGHCTEAAICCARBTC sai d  DNA inserts
#bei ng exegp[FC@TC&‘mTGbﬁﬁT%ECCMEﬁiAGeGCTT@AAI@ETDwGM@&MC@A@f t he reconbi nant

CTGOT . : . .
Bglﬁ\/l rlrglgec IC% YHTECETEgS %ﬁ? 8%\ AR "%@ 3%%?‘3?955'0” nunber s
9 LR R ESBRREEY e ThcPpdY i di ze to any of
:8t-he for egQidngg ACRRT T CARAC BAATREAGCEEOTEPERETde of the |FN-a

1Bt ype, and dGEAGGTTGTCAdAdONAARATCETEXEGA TAOC IdTCaTErTdagensscittea as a result of the

#genetic CmAﬂ&AﬁhﬁTW9§¥§§ﬁ6§9naﬁ§TGh'§‘é'ﬁ§§T@%34Q€§dCiﬁﬁ (a) and (b) and

; ; Eefele] T, CT AAGA C ;

312?%995%%@%@3” Dol %g@%ﬁéﬁt b i zes 1o
. - CHEh : 1?& A A G A 1 ny

Hsai d DNA idisetchaCasacSTeshASiCECAdTachaEAETE taEetEs of

W econbi farfi i 1 GGETRTEACBAAM TACTRE Jlidentified by

‘ c AAE I sequences which
& t he [ a

las a r esalcelispdndtinselgetingtONA ssgdencepthiaheoddNr srequhertciets@on. and i nserts
gsequence (dRimelfof Be QdHrabridy bfakdliges to said DNA insert (a) or (d) is

81 - chr | 6-52rerig- oSty I 2nimgl pelisifhaetefifed By freasragf MiaorCing ipiss: clanipgpvegiste @ ONA

A
Z- pP8R322( RetAcAdGEE TACTAGB AANATZTPERILANRST)AJdR GEASDBEAAEL6: sai d 55 DNA
i nserts be“iA G@ée TATGEGATARAGGASIG T GRGEE B AASAGARECONNGAlsert s of the
Waccession £ &a
pihybri di ze dAsENNGGAT, oregoi ng DNA | nserts an Ich code for a
lipol ypept i deiddaiNnA sequdnedlbéing fopese iardning pr HiAssarsneasenshirctacarie vdagenanatae
def i ned i MNQ 8y aryitef8ea#388hi ch code for a pol ypeptide of the | FN- type.
B3. The nethod according to claim1 or 2, characterized in that said DNA
el ectea from (g) the hybridizing portions of chronpsomal DNA segnents
gHi f - chr |, Hi f1chrmethoifér-neeruciog @, reqembinagthNA) molecyp far ¢ipg InxlonfHgfa BNA [sgguence in
L T seq ted from: Lo L :
fihybri di zi NG PR TADPRADALIG SX2BRiIobIrR0CRU: PRkl APLAtiAOn 3 DErdMibsnaeLt s

fof - t he ksecaNs, N2BBRIAUPsdHciF-sNaD 4042 zIpk428TPagubiESnoRE! | i NA hieserts  being
@i cr oor garexsmelified|ent inbi guiitddytoathe dXSA Isertsuetiree secDSpieant|ONEOhdled @&3caated BXTICC
131760- 31 786700 tdpRdieg by @rgesgpgan frefeMs! G\ﬁ/ﬁi'tcwoﬁ?(ﬁﬁﬁedi"@é"tg, EE&/ Lok, [ he
Jiif or egoi ng DN é%%g‘%%%ﬁﬁﬁ"%n pé?)‘yn"é’ﬂd'ﬁeoﬁ’ea &f g BEEYPRALT desent hENCERET e,
gand (i), 5@%@%@&%&_ iclfe GRORNAE 3t § A1t 8t the Fhtlekic @bdel (HenDBNR LéduekRsle
it 0 t he DNAngetpeanaemeant(al B M) andlehicReddd for @Qbiyaadidé Y trneNwhiysdr code for
da pol ypeptti deZGham@%I:ggséot@tht]o ctainp . charactdiired imshavoald BYS seaiemy () ovhidhdivhridizedr
g2, char actél‘si"gzqﬂ‘ ' 5‘; 'sssézge ”% quenc (Og) r %gﬁlg yéé[i d/i es 1@

. . the  ONA inserts of £- M- - 3 |E: 5- . sdl
Sa' d DNG Idaaeh eﬁ%&gin rexmiﬁé ,b%% (rE??Bu ,rtaj:br%\lﬁi sei t EE iddn éNRQ?&écQ%
gof chronosgprl bPMA sR@ERARISmEIdbntHE LY addatkiddl dunblfs2fcct 6338 sBNAesREeRC ES
i§whi ch hybri di @eoNa safueneds wiieh Hvoridgolongy DNAeSequaig BNA ansdrisvirdcirhiclodedef for 2 g
dpol ypept i deivoéptidh of HﬁNIF'&-atszp%,anénd (1) DNA sequences which are de enerate

5 e @%"eags%qégg &g BN &FUAEE" i n
a'ff % g i
i

n .
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¥

fas a result of? ?%%;ﬁﬂfé’@f ;gf ‘339““ e%ﬁ’*‘?]é‘é@%
1 d insarts, defiogd e.
(i) and” (K dFg TR Coll "cé’-’npé;f,?ﬂéﬁild’,i R 31 DR Shdolnde YDy (oPwibhe
gnet hod acagbelied td Qai@BNAGRROE) @J(@) {Sefbctk® rdm: Characterized in that said
§DNA sequence igs tHeghys@diged gatidrs aMcbbiAosetl ONSasgéntd He-chrr Ritka3, Hif-chr10-l, Hif-
AT GGCCT CGRBCPTT G THCTEATEET CRFCBTEGTEETED23, Hif-chr26, Hif-chr30 and Hif-chr35. said
1 GCTGOAA TR RCRSTEoNE PEBCTORIATE PECToF CAHABTALRHERE inserts of the recombinant ONA

B T GGATAACAGGAGGACCT TGATGCT CCTGECACAAATGAGCAGAATCTCTCC
TCCTCCTGTCTGATGGACAGACATGACTTGGATI 7 TCCEEAGGAGGAGTTT

@;’.
4
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GATGGCAACCAGT TCCAGAAGGECTCCAGCCATCTCTGTCCTCCATGAGCTGA

 §OCAGCAGATG TCAACCTCTTTACCACAAAAGATTCATCTGCTGCTT
£ GAGGACCTCCTAGACAAATTCTGCACCGAACTCTACCAGCAGCTGAAmm “l“ “m | |||l @

y T TGGAAGCCT GT GT GAT GCAGGAGGAGAGGEGT GGGAGAAACT CCCCT
A TGCGGACTCCATCTTGGCTGTGAAGAAATACTTCCOAQGMTQACTCTCTA 25

'GTGATCT CC@E@AG&OO(W@@W&GACCCTCCTAGACAAAW

ACCT TGAT@'F@@WWT@MTMW ACAG

: 3G < ICTCRTRA GSETG
Q@JACAG

CEAEEEVAATABGAGGA ﬁﬁu T@@mm ng to any one of

§l ai N5 11& ATGGGAAGAATATENCABUCTCCTERATGASGGhANGACHEGAETTCAGAS sel ect ed from DNA
jequences JECERE FRAGRAGHTT BT GRCEACTAETICCR GTCAAGCTGC 40
JCTGTGEGCT . B

:GATGCTCCT Cal\( LA htd

: GACATG&CKG'K@@QTJG’@E@@#GM@%@KET@W

\ %@%@C@%
GG GGAGGAGT
WWG _

AGAT

G
Qcar
TCTT
GCAG
AFAITARG

| GGAGGAGFATG&IDMGIA@M@GAKW
TGAGATGAﬁ@@Av@ﬁﬁ@ATCTTCAATCTCTTCAGCACAAAGGACTCATCTGC
T i eqsmwmn%m-pg:tena yeasts or animal
o EAGACTEE erteron

ACCIT

j GATGAAGGAGGACTCCATTCT GGCT GIGAGGAAATACTTCCAAAGAATCAC
CT CTATCTGAAAGAGAAGAAATACAGCCCT TGT GCCTGEGAGGT TGTCAGAG
AGAAATCATERIRT o the GontsremaCARCRTGCAAGAAAG mTAAGA AGTAAGGAA. 60 7. The

ila.l atcor di % I'ngth§9¥or%&%upﬁbﬁﬁ%l)%mghttD%A Ieiu e oCBseerlk Zle(r:\IInlg q l§l\|1\ sequence in
sequenGBetbfa, $84sRCr GRimtal QM § s% z&cg\rl\t a clom veh|cae a DNA

[ GGCCCT GT Geden deGEl s ERE FaAT GGCCGT GCT G GG

:?'i G'l-GA\TCTmCTGAGQ@;CWEAmS of Z- pBR322(PSt)/HC|F 4C Z- pBR322(PSt)/HCfF 2h, Z—DBR322(PSI)/HCIF-

‘ GGGTAA#A -% @‘A& said DNA inserts being
‘ L M S GAl G GAGIGASaT I@; \Waheh code for a

~> ] CCAGCAGAC@WV@@AUCWUE?GP—\G@AW@ACF CATCT GCT GCT TGGGA

ACAGAGCCPCCT AGAARMN A TERARNSTEA® CATBPGEASTASAG
" 5 ar5:| which code for a polypeptide of the I[FN-x type.

; T%CTC@E{ Mmﬂ&b@ sgid ONA sequence (b) which hybridizes

; CTAACAGAGAAGAAATRACAGCGEERST 6T 26@1 SR G BE A AGBREFYI RANGAANSELHE Gaid
i CAACMA@NF@SQAANM TAKBEAGEACNBHAT ta ik MW@E@H&T@&G&W@@S

%@m inserts and Wthh cgﬁggr a

AATAGGAGCEFA
CARGCCKT 8i éﬁﬁmw mchﬂwwggze&%@e GAGA ONA sequences

$:AGGACT GAT GIGEEEGCRT G IeANCABARC arG OGIAGAAA S bollpeh AT TEAKET.  ltype.
‘ mmaw@mmm@wmmmmmmwm in that said DNA sequence (b} or (e} which

B GGAAGAGRHW yxw
" Hif-chr3, Hif-chr10-l, Hif-
G AAATAC'I"E e mhn;i)f- -Mmé car:d Hllf chr35, said

; 65 hybridizing portions being exemplified, but not limited to, the DNA inserts of the recombinant DNA
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ZGGT TGICAGAGCAGAAATCATGAGATCCCTCTCGT|  a |CAAC AAACTTG
TTAAGGAGGAAG GAT. 8. A nethod for produ 2,
HW}E or anrmal
ehicle a

@re~for use in expressing a DNA sequence |n

w_har acterized by the stepsgopgipnjigduci ng

2a}-..-%:-se uence that characterizes a reconbi nant DNA rml ecul e produced by

ec&gﬁ 7@8{23 ’ GéIedI"ﬁ'EW apiginsy idgmtified iy rocksEom qurberDSiAi th1¢-er8280nd

: cI e %‘1 XN SSL M. gmtﬁxéjbr&?e oagceftﬁ Iﬁect ed Lom a lac system a /3-lac
v. L @be?'ppdépg;sﬂqggh; ARyl iR ; deg Fegﬂr‘B’E F"e‘!j‘f*g??j’fw'ﬁﬂh@ée I:OAaht he
ro r egh) MNACfeq ce:soaincrparrahegeﬁeraﬁ s QlLrogit o BRURRGRS oM oCthe DRR €
essi of "twt @%ﬁ 'mIgIb@dtI@rara whighasids fara pow deQﬂhi?éS IFI\?Sﬁiﬁe eg%)érugscselgon

| roI g gr& é ol d‘% i CP'IZF]?'@'%EI"GC’@I tati saig DNAseqeaces(b) @ $e) ivdicR 6

ol Mt ridiliad gt rf'hé

d, % Dﬁﬁgiegm tg)gﬂe uenclkgf “(Xgﬂ The rret hod
acdpr dpng t(Q) AodeludhcesOhrag @Jlieztg % g@é%
noIcuI'eaonseps@eI @‘cthedif-dt opeCirdl FN-al, Y g raleal £'E’)C e or g
UG% > 'ﬁémen@m\ amlrmuloeSngenng cedeLtdthé bNﬂdedMncebut

I i m¥ %ay rpéj fcé’ §ny or ?ﬁ?lf E ailpeknepsds plette HIN-trtteneni cr oor gani sms
1; |s@! frHe @ﬁﬁss'e&ﬂa @i 69 7régtenz§3m that salg@NAﬁemgﬁja for
tr o sf OI’ArTGG mGnosmseTamtedAmetb@@fdﬁﬁG@TcyeaSt s or animal cells, charac-
T@W@FéEGféIGQTﬁmmm‘rﬁ ATaracesrtabAngecace@conbi nant DNA

rml-cul TGRECARYAMIIGAGICAGASRTQTATECY. 11. A net hod for
pr ddugj ngf%%gﬂe steps of transforning

a host setMTtmb@mmAmAdm% %T%A wi th a reconbi nant
DNA mol g@aqs@A qutmod: TTews trorasCAGE mAy\angd_- aim8 or 9, culturing
d hoé— TCfTé"étTﬁﬁ %ﬁ@%mﬁ ﬁGAdeAAa‘Q:CCEIneAm hod according to
lr’nm_’LT G @ %MT@ME@TQTGSt is selected from

al NS APEA AGQ@ ¢GTC dci | | us
ar ot heGad phd IerGAmm dc AC aﬁdz dCT accordi ng to claim1

Aﬂ%etnansfmtmedrrbomc t:’ﬂ@msel ected fromE
S3ACGRMTTCHGCARCCAGT TCCHB101

(;II-B P

(zporzatiostr bl %r E&é i
22(F¥ fﬁmm@mzm{;mmmaimm GCEOAE %@%@TDW287

FRAGASTCACTATCTRTETGRIATAE AAGRRATAC t O claim 11 or 12,
ch ract %G %%ECAﬁ@AﬁgT@éITQNMATrom E. coli HB101
(Zt pBR322( RSt/ i 482 apd E._col i HBLOL (7.
pBi 22( E@Sstc)eld/r}de-i E\I/S 1%53 El? &garactenzed iR trg?t sajq, BNAseqyere is
accordl QT@Gtcﬁ@nwcammctmea:mmcmxmcﬁdcby the transformed host being
sel ecfe IAP‘-CW AGEICTGGG?I'AIBC[ADSNGGQQIS'II Hchr | F- C [ DSM
19161, tﬁ@ m QUEBTCAMEGA | F- F [ DSM 19191,

Hchr | F- GotdaSct cm ﬁCA /fﬁswl 19221 and Hchrl F-J
[ DSM 192@%CA36AAG¢mmIr QW ATEA Qc A 'rr12 characterized by

t he t‘Fa %&W@%Cm C§GAA‘§H!IGEGG6 AémmTETGAmIdAGDMw (GB-1FN-al), E

ca/i D S\ %AGEAG@MTCCBSZ@@G(CEAC— AUG( a2) [ATCC
317681, céerre é;f Mouse 3T3
( gol Onﬁ;/HCﬁ\AQOTIfEﬁ)AAGAZAG EA@EA KOS m 11 or 12,

char éﬁt%‘Fchédc A@@cmmrssfammedebnscnmrregr @k@ﬂe/ﬁf om Hchr | F- K [ ATCC
317601, ¢ AﬁG GjﬁEUﬁCBQWGmﬂAWC AIQOT3GEERTe Hchr | F-N 55 [ ATCC
A

317631, ¢ T GETRA Atrwme GTCHchr | F- Q (ATCC 31766]
and bactmeqeymhgcgfc ;343 Hi f-chrl9 and
Hi f - éﬁrEGPATQASCTGGAmt:b mm (ﬁg;Gg@G E‘f_.eron conprising the

st eps CT &f $ A&Tﬁﬁs‘ﬂ‘ﬁéﬁemmmmm EAAA?GAM@;’AS'[ s and aninmal cells
and tr %CWTMT%GIA@GEFQTGBGAG by the nethod
aCCOI'dIfKIg'ADxQGﬁJAaI m haT I PEALTIRFACGAGABETIENL | de. 60 1 9.

The rAet h0d7m‘€@fedioﬂgcéoﬁa gl 18 dne ot Ohimk 180 4C erized in
pp ype%ﬁd ‘f'SmS@IﬁemqedI:;ég ﬁ‘ﬁff?p(ﬂi?yxplept I deg 4()%%%&;: ed |n t%lat said E}I\Ik sequence is

GW@%@ATGGCCGTGCTGGTGCTC
Val L ICE%@ m od u
r Hssserra;mmo (:g %ggg Arglle 65
ro

rProSerSerQ/sLeuI\/IetAspArng S uPhe 46 0 032 134
§sPA yAsnG | nPheG nLysAl aPr oAl al I eSer Val Leudi sd uLeuI | eG@n
[ferr] uil i ePheAsnLeuPheThr Thr LysAspSer58erAI aAl aTr pAspG uAspLeu
eUAspLysPheCysThr A uLeuTyrd nG | i LeuAsnAspLeud uAl aCysVal
§et A nd ud uArgVal G yd uThr ProLeuMet A. snAl aAspSer| |l eLeuAla 5 Val LysLysTyrP
heAr gAr gl | eThr LeuTyr LeuThr A uLysLysTyr Ser Pro CysAl aTrpG | uVal Va! ArgAl aG u
I | e~ Ie tArgSerLeuSerLeu SerThrAsn LeUI GnG I uArgLeuAr gArgLysG u anc
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*heQ/sThr €] uLeuTyr G | nd nLeuAsl AspLeuGI uAl aC,ysVaI Met d nG u
‘B UArgVal G yd uThr ProLeuMet Asf | Al aAspSer | | eLeuAl aVal LysLys -
‘§yr PheAr gArgl | eThrLeuTyr LeuThrd u LysLysTyr Ser Pr oﬂlﬂmmllnmﬂ,” @
-§ uValval Ar gAl ad ul | eMet Ar gSer LeuSer LeuSer Thr Asnl _
frgleuArgArglysGu. 20. The nethod a@&3R P40 claimi'l 6r 1 8,
Gharacter Z@QTGdtdAG%hGHt%AI%%&%R@%AA&CMC&QJG%&%A%QGA’F@A ypeptides of the
formul a:  LendengdalAcetmaarerdfathecaGrAQaicys SreTserysisaadal G 1y 20
- §ysAsplLeuPr mmmqmsm&wgﬁ QMMAE@GAATGAC
'BeuAl ad nMe T 6 Hatq/ BepE AQ G C§CCTGATGA
dspPhed yPh 4 Eaccaca
' ghrilepProva Tchr Add #TAAGGAGGA
{qhr LysAspSm@mﬂb%t@?ﬁm&@@mmﬁbctmdwespta(mdmﬁﬂmzﬁ
#hr d uLeuTyT@ATAGT ac&m@m T@GGEAAGRATCYSNATTT GGCHGL TGAAGGAC‘ar
#al G yVaI"I'h yrP hed nArg
gl eThr LeuTy A%%@ ﬁcg}%%&&TAGAMAA%T
Frooysa atr AN A ST THOE SO IETGATACAGGA |
Ser Thr AsnLeemmeGheeAﬁgmdqm@mde ACETIAFOC BIGATGOGEA :
‘AnThr Hi s%er GeAsh ﬁ&@[ﬂ%[@ﬁ&éﬁ%%%AATACAGCCCT '
et Argargl | § @ﬁﬁ @%mérggprmcmc
_hePr od nG u H HXWollelc@Erfé? use in expressing a DNA sequence in
3 al LeuH sG ydvkdrib) yatdta 6 aﬂ\ ﬂB @%@k@t‘éﬁ’ﬂ@ @EHE de¥ BAPRoducing into a cloning vehicle a DNA
ber Ser Al aAl sehugis oGk offdnackstidies e feayiines PORA yrolBhul&plodled b3 the method of any of claims 1
"%yr A nd nlLeteAd 9pd pﬂ_r@gl@:qg,qpf@ i\ eiorindeGhislEl anved i§m pontrol sequence selected from a /ac
t f pha 1thecotol
[ s v e TIPS S .;i\%w?%g;’;: et caron Easrems veosa
i id ci hic t
. b pG UVa|23/alondir§Nra!Cioubdﬁwthér@&egmeﬁgghmg mto saig ¢ omng venicie so as to
euG nG uSer LeBATgSerdtysiGiagordidf to claim 81, chél'rlaeerrzed hmd\aaclmoprddtwgd tre)cooibmlanm DNA
i char élf'? ?ée!et?tﬁ:' ft"mfist' cﬂay‘b'é i ERC-AUGlgg) aneidac- W‘é‘mr@pq?' e Cﬁgé
, f the for ?ﬁp #Hngg 158 th3e1recc7>r_nfén‘a7nthNA molecules’carried b
Al aval Leyya Leu LFM&M/QS e Itk %@ Ztﬁ dkts or animal cells, charac-
{hr Hi sSer L e te6bapAR iy 9y 6f ThtFodetind xedo&ulheaueanéioh%faa qm« gblleﬁnle4;50duced by the method
ier Hi sPheSemetéwLaympﬂﬁng sAs PheGI PhePr od uGI uGI uPheth  transt
) e Steps of trans ormmg a
9, e NA molecul duced by th
e e B A T R R e
Hleud uLysPheSer1bhtgd HbBsHT: é/Jchm transformed host is selected

4l ed nd uVarrﬁwwa,hgmcmmmmmmwmbmpsem/ruketeemmean@@,/uahwghyswmp

#leG nArg | | eThTI?eG riedgdiaeariing 19 LWE Fnhqrracter'zed by tgj T oy aing
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‘Val d yVai A u@r#THp MotsaawbrﬁdAsmlaiJAﬁﬁMerQZ%LeuAl aval ArgLys Tyr P heG | nArgl

lteThr LeuT rLeuTW rTU? |meu1_oysq_ bv the transformed host being
uVal Val é} E%ﬁg B‘D.é‘%é? E%A TJCC 31767], £. coli DS410
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26. Proceg SRP Ul %é‘?@%ﬂ;&hﬁ Eﬁjﬁ 22 %'ﬁf%@?'%rl se en ce quo |'hdte est

'-st eoct i onm@,;_mggge, ee,sa,amgjg@@u SrLéuLec@blyspheygudononas, Bacillus subtilis,
'_JBaCI | | us ShréailelThainarleuAwdsbuGuAlE@svVDRGIddies. 27. Proced6 d' obtention
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represent sfilolof EAK YULLIA ?}ﬁﬁé: (SR, o iceelth i
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. 60 ACCAGCAACTGAATGACCTGGAAGCATGTGTGATACAGGAGGT TGGGGTGGA I
CCCTGATGAATGTGGACTCCATCCTGGCTGTGAG GAAATACTTC H“‘“ “ﬂcﬁr @
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Pr ocede g d? C ?rc"ré&@fé*a% WaATdgTTEeARAG ALTcRETEFETRSCHEE | @ sequence d' ADN
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AR@é Pafc T@éAfﬂKd@%ﬁ.@é@A@met @15 par | es nuneros ATCC |
31633 BWGCACWGTEQMEMQTG QR G3Q4OEITCETA me pr odui sent par -
hybr i datGTé6ACTGAR Cd@%TGMFG@%ﬁMGTQ Tpéicé\@dents et qui
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des séquUEtRESAdCADMTGACCPE@AGREBTGTRATARRBGAdATIAREATGAAe quel conque des

sequence@/’@%m T@déﬂéh‘f@§@@Tg@wqcéﬁﬁ‘é@@?@ﬁt‘mﬂ@%ﬁée d' un pol ypeptide du

Mﬂ%‘éﬂg&%ﬁ.gl ements degener es,

(e | FESER A

r esul t andaakan G e AREA 'G‘}M@GQ?%T HR RO CobAGAIACRGUADN definis en (g) et
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regendications 1 a 4, caracteri SO §32Cr34ue | a seq est —
g cti+onnee parnm |es sequences d' ADN de fornul e: @
: rA(WW@WGATGAWCGGATTCCCCLACPAGGAGT

CI

WMWWB e i
mm TASAGECENGTACATRSGAGATETRALE CAAAAGATTCATCTGCTG
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CAAACTTGCAAAAAAGAT TAAGGAGGA 53
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z.; i Cr oor gamB?Pé‘éiA h@TﬂCCééA TQA@Q'CTQTWEW%F@GA@EMN&%Q t O Procede
itie transfor Ej (&% es, levures et
; | ul es ;4 G AG%%?% aAgans cet héte
T c T\G@N@AWA ﬁcﬂﬁ@@& gelon lrune

Hjuel conque mammmmechGWC@AAAEGGCTGMAhcc@rrm@mCdTa)bt ention d' un
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E' une des rﬂy@me TcarsTdccTeNGACCCAACaTt 66 T AT AR AGEAGQLe | ' h6te transforne
st 30 sel emATmmeCWWCAM‘BGGGWNA'?CﬁCTCDSM(ZH'QE‘HGCCTEGIAGBEQB [ DSM 1915],

fchrl F- D‘Eﬁﬂ‘@fg’ Gﬁ@'ﬁ?cﬁ EENFA4918] . Hchrl F-F

EDSM 1919 %;%ﬁ %%E TCT%E,hruFl [ OSM
3922] et HC ACTéA

Géﬂ@r@'r iz revendi cations 1
§ ou 12, ca«;carcmaesretsaqumc CTHOIGAATGBEGACICORTESIGGEEE®EA | onne parm | es:
) co/i BSASGARATRITFRE ATEACTEGTT TATOSAAQAGATRAGARATARAGEGCTCC 31767], E.

gol i 35 DSAT CA@TCEETGT '§ACB, - 1 ac- AUG( az2))
fnTCC 317691 ?({TEA i@?“%gﬁ &ﬁ%ﬁ?ﬁi DT85k indn e %56@%%%@% PO oleUns, e

gevendi cat | QRsen UN]da s 1e§ Bh@Bries! lewesCdl EeBulBRIEhithalBDceraktbd aDl’eQ’&a@S& d'intro-
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Thr G uLeu Wy rignG nLeuAsnAspLeuGI UAl aCys\RIOI2EIAGE y Te -

val @ yval e --UT r' | ELEUAI gVaI IGl? P fATcc 317681, £, coli-DS410
B & cott

ArgLysTyr Bhe dy 3’ ( oly a Hlf—chr35)

ProCysAl aly pGu Sdus HehrlF-K [ATCC 31760],

Ser Thr Asnlgeu@- nGnuFSerAlIeom eselr H GWAmmswsnhemmccwwds] HehrlF-O[ATCC 31764],

Prod nThr B s.SerHcbnfed | @@ r"f:@lﬁ‘f\mcl_@lfﬁéhlﬁd@mnw Heferlnoder tierischen Zellen, die mit

A
%t é\r gérgl eaerﬂ_éina &% foagﬁ Q}S rmierten Wirt nach einem der
eProd n@ u qf‘ Y 9% i4.-%8 bis 10 abhangen.
Val LeuH s@ uMet u ‘@ Bﬁlﬂtb‘fﬁaheéﬁ géuaq;t aus Polypeptiden der Formei:
Ser Ser Al all ab WPGWHRQMA QIT UWME\GLUELESEROESL 8-

Tyr G nG nljeuAs riAS: g LEWRY WSHA@{AR
Thr @ uThr Br ole %@fﬁ E? "5 50
PheQ@ nAr gl§l eThreue N m::_ Y5, ;gL Ll,. &n
sdduekd uVai Val 4¢ %Hmwtmm vﬂw@emaeausem’ﬂ‘mm em@d’LEU
LeuG nG uger LeuAy INE] QY%THFiGénL@aYRGuJGLNLEUHaNASPLEUGLQALAdil n Interferon
des , - Typ{ ofsar i) TUEQ!%R%P Adéﬁsﬁf’eﬁr Fornmel : *
0 \

M I\/ETALAL E G%z ss

EUI ISEEMEUKEQWJNWT&ERYMP&E@ERMF@?HhE@ERTLEULDSM
CYSLEULYS.SPARGHP‘ S H*WEWWQ@RS&W%P&S‘PARGHISAS

35 AspPhei@
Thrl | ePro\g

HI SGLNPHEGLNLY LY GALAPRO
GLNTHRPHEASNLE ey (o 60
SERLEULE uwsaums&mm&nu&uxmmamﬂ

UGLU
GLUALACYSYALI L E@EM&WLQWW@UUHMWPR&MH\BNAVAMSE-

VALASPSERE Lr LE FAGARGSE Uamm&@wm@msmoqm M w
LEUTHPGLU YSL,Y%%%Y A %ﬁ A&y -

| LEVMETARGSERL EUSER : RGARG i 6 ,
LYSASP und cvsm%&umm&aumm&ah&ra i ; A gg"ahﬁaaug Polypentiden §eé5°rme"
0032134 ; ' CVSAScL=uProGlnThwlsSerLeuGlycerArgArgThrLeuMetLeu

HRLEUI LELEULE m‘}j zufthefirCys| gt rdonAI )

YSASPARGH| SASP 3 s : '
HEG.NLYSTHRG.NA&AJsh&EEVML@EAH@@J LRI HRP HEASNLEL
d@H@SERTHRG_UASP@ERSWGMM&R@W%H@GWV

%ULYSPHES@V LEWLEEEJG_MLAC YSVALI LE
PR v ’%ﬂ SeERI LELEU
nARAVALA YSTYBE’ ys AS ,_eu

orI:UI:d(SLYSTNRSERIPRG@YSAIssaFER@M _
“ RGBERLFI USE ERPHEE ASP 10 22. Verfahren

,Zi_ Her stel | ln ;Jﬁ‘g?u‘ﬁ‘!{ gﬁ 1kiglt‘lf'lef’@ nach ei nem der Anspr che

s lniddk S 7, ﬁ |durs 5 ys |S|‘?en Kl oni er ungsvekt or eine

ndDNlA Sequenz ei mbﬁlneqt.equ:lssltHaG N%c{; (1] ﬁ\IA Mol ekul e nach ei nem der
'dAn é)rucheg 1 bi §hr¢lummanoadunvemysﬁte«stpSerﬂaeuA{wa /&btryewrzur Her stel | ung ei nes

L ekonbi na{nteﬁ Alle 495” whvﬁﬂﬂmﬂwﬁemﬁmthe a bis 10, dadurch
;eg@nkzennzelichnet Loan ST I'%ZEAWPHBE‘E‘@F A¥r ei ne DNA- Sequenz
re@iBabr i nqt: rc wel che h €nté en I 4dAn

is 7 char akW@TAL%ILEHSEFtﬁBHEBHHtEEUngJIaa‘ma L LL%%%IEE?EU%@ El(%?‘?g‘%&ie%hen BPERRNE

D'Exg essi qnslff)nt’ :tq Cg ﬁlzGer&dﬁAMme JHRHISBERLEYGLYASDDE; die

@sm essi dnskontgdi: EMELMEAMET SR ARG EWﬁWﬁSEél ngebracht i st,
" Gafi sieidie Eg{é;t@ﬁﬂ éi : T%%&%E e CHdEOSAE ert . 24,
9ER

> \Vees ahren zur mtmmaf:s@mmn_em@mﬂm AémsER AUATRBeDEGOET Bakteri en,
‘en oddr 1% eBFRIEWENGROLYERHESARTHRGILUEGTYRgekeINLEBASASHLEUdai man i n den

4&%?1 ein: reko maéﬁ%wwwmawehe AGLETHRRAOLBWYETASMhe 1 bis 10

o . 25. (R d s,
FiRISNOr i ngt L gﬁ%‘ﬁ%ﬁé,« A P@{%%é t n: dgf )I;ak%/gfi en,

1d423lur ch dekennrevempeter@okErAEBeeY
Mbl ekul nach
|

- Heten oddr #4 etY%&SHemaZeSABﬂEUPBO@lNTﬂHMS
ei nerm dér Anspruche 8 bis 10 transform ert, den Wrt zui chtet und das

Pol ypept isd 2S sammelt. 26. Verfahren nach Agspruch 25. dadurch
gekennzeigchnet, daG der Wrt aus Stamren|von E. coli, Pseudononas, Bacillus
subtilisg Bacillus stearothernophilus und anderen Bacillen ausgewahit ist.
27. Verf§hren zur Herstel [ ung eines Intefqferons des r-Typs, dadurch
gekennzeichnet. daB manp einen Wrt aus der G uppe der Bakterien, Hefen
oder tlerl schen ZeI I en zw cht et der durch ein rekom 30. bi nant es

RN I A A A - ~ - A PN e e
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oI'ypeptid sammel t. 28. Verfahren zur Auswahl einer DNA-Sequenz, die-f
flein Interferon des cy-Typs kodiert, aus ei ner\AgIMﬁ uenz
§idadur ch gekennzei chnet. dafl nan feststellt enze
floi ner -DNA- Sequenz hybridisiert, die @Q@32ekdMbi nant’en L

ei nem der ﬁ'ﬂ@ﬂfn&ﬁ@&e%e@ﬁemnﬁﬂ%‘lvﬁﬁ@[@é&h [SPRESEHCYsEEL Ver fanr en nach

HAnspruch 2§sasPsiiiSh gekeaDaHEPROGLIU meashatmmwe DNA- Sequenz
jusgevvahl t HEGLN%%WNASAH}BSE%DLMGWMW!LEGMLN@MI en, synthetischen

- 5e % ﬁ HE liﬁ%k%%ﬁ&ﬁt@i—é@ﬁﬂ-%l ekul en und

S L g
HDNA- Sequen%ﬁ!ﬂ.en?éu’l RGLYS e UNARE L AL fided) “humaner Viren oder
zur BehandiLuogh umsmaenp rCaAGLUNEMETA das mindestens ein
frol ypept i d RGGE waEFBFtHEéEﬂSTl-@lASHhE Laumqrﬁcewa@sﬁ der Anspruche 18 bis
1 ent haPt 3,12 dlgﬁff éf—'r‘zggjz*ﬁe é'H‘a(p 1“ ?fqg‘ﬂe"j? ?gr‘?}%m NehMp 1‘j<£§§6§§£( d’@éAP&nmeesl
iHas m ndes{&ds, WL BALEEE bﬁA kh el ﬁ“lamcﬂlmpap ARER: & e

gder Anspr uche 2B8vbrtahred kuePdritbilung eﬂ1 s rekombi tenE"DN)Ce SRAH @hemades 4k hd 3
laus f ol gendiert @WS&MW@CM?WF&G@ONFE?W éie BVESEGHShESeihbrings,

CAGCTGEAﬁ(QFw aqmip SRR Mg Rkl e g, ich®k@ bis 7 charakterisiert und den
GGATAA s:onskontrollseq.;enz nach Anspruch 9 einbringt. wobei die

A TGAGCA M&?&ﬁ%ﬁl?w (s_)t dal® sie die Expression der

TCCCCAGGAGGAG’E mam JQGA@M&MEGGA&KW&JQ&@E&F%&M@%@QAG

GATUW@EW%WM@NNEB man in den Wirt ein rekombinantes DNA-Molekil nach einem der

effzg; A e A e

e b|s 10 transformiert, den Wirt ziichtet und das Polypeptid
GAATEAGANhET ATCT GACAGAGAAGAAATACAGCCCT TGTCCCTGG G

suybtifts, Bacillus stearothermophllus und anderen Baciilen ausgewdhlt ist.
= MWWTQ‘% adurch gekennzeichnet, dal man
e d rte len zlichtet, der durch ein rekom-
1k o0t Ttlarn@fdrmiert worden ist, und das.
TCIBCAACCAGTE'@(MW@Q‘CT CCAGCCATCT CTGTCCTCCATGAGCTGA
CCAGCAGATéTG&AWM@@A@MﬂA@@WW @ipAferon des «-Typs kodiert, aus einer -
1 2 S v 2P~ Aa S

ge telit, welche der DNA-Sequenzen
ekiile nach einem der Anspriiche !

¥ c L M;;@:{é:%AT%kaﬂmmm@mmw einer
SranBt EBSh ool 00 EAMAD kAL Alingen oder
EXpressi on Td:ﬂBre$Qﬂ§|Q1rhaeétEhS cﬁfpbﬁm au§ eﬁgﬁlma% “ch,r S%Er%g i eé}-Aﬁa u&'iél'

.usvvahl vona[ﬂWSeqtuanzen die fur ein Interferon des a-Typs s5 kodieren.

quding zau@g'@v«ﬂimgc vaqugrafeo|infeiidesn BI/RiSisqudas zeindestens ein Polypeptid
GRS @@F id nach einem der Anspriiche 18 bis 21 enthélt.

CCAGT TCCAR A CAZ Auiﬂ'au T OCTCORTONRICRICCT GGAT
AGATCTTCARS ....33' ace‘l’an”;!\“%.‘if*\v G T S HEGETCCTAGA CARAT
ACACT GAAGIATACOAGE A PTETEIACAGA

m%@ﬁmm@d—mccm*GTGATGCAGGAGGAGAGGGTGGG

! FABMISACT Y STARET J.tb‘ 35 eu\av\t. ARFTGCCTGGG
b CAoaTCr T A AR A A @ EARASASIETIONh,
BT GT GAT CT CCrd AR LAGRna et £d ATAG ‘xt RRATGAGCAGAATCTCTCC
BT GATGCTCCT mmmm@mmmwmmmtwm
AGACATGARCE ‘nnﬁ A i'f-bﬁll"'l&"“ﬁ&“ & CG fe(’é A ooﬂ’; “5&' A CTGA
§CCTGAAACCA -u COATISACA CCACEAGAT AR

Sk neled) “iﬁﬁ -Ye".‘?ns--'g" 2 ‘V’i x,xé,z\\CTGAACTCTACCAG
GCTGAATGA@@EI’W@GE@MMM@MAT@%CCGAAGAATCACTCTCTA

ST COCGGT EACRAGMENCRCBBGREATANISEACEAGRCOAG T ATEECTGAQBGCAGAA

B GAGGAAATACT TCCAAAGAATCACTCTCTATCTGAAAGAGAAGAAATACAG

CCCTTGTGCCT GGGAGGT TGTCAGAGCAGAAATCATGAGHECTTTI I CTTTG

At AL e S N e AL A et L
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AACTTGCAAGAAAGT TTAAGAAGTAAGGAA, vobei di e m ei gnet i st
oni erung -oder zur Expression der Sequenz ﬁm l "Hmﬁl fen '

Ischen Zell en und zur Ausvval*(boazn@NA Sequenzerf, die"fus ern Inte n

]ylﬁ 30 Cﬁg&%’?@% 5 P euneglﬁAggggg\AEhlt aus fol genden

1 GCCTGG
el %ﬁg@éﬁﬁ@@@?ﬂlﬁﬁ%ﬁ%ﬁﬁg prec ool e e e

Bon DNA-Sequenzen, die fiir ein Interferon des a-Typs

(IEAAW CT CT CAl TTCT CCT GCCT GAAGGACAGACATGATTTCGGAT TCCCCGAGGAGGAGTTT

et (
TTWEGMN&CWWWWG CCTG GGTAATAG
%AWMIA@T@GWW GCWWEGUA@BSCAGAAATCA

- " Wmemmmmmm
ACCT GERAGOATOVCRAAT ASNIGATE TIGCGET GRBMUTIACTRTRIERAAT 50

AT C@- N0 NUECOECINTTE S, SIRKSS
CoE e
ARA c@%@rﬂé@@éﬁ&ﬁﬂ?@@@é&ﬁm A TGAGGAAGGAT, wobei di ese
- SeTPAAARANTEEARGAASITTZMAGALGIMNACGAA] oder zur Expression der Sequenz in

kt er méw diesg DNeJagpens @epignett ist pw daniergng| ddemzug fepresaion AgrsSeakgnzymBakterien,

) R0 psiamtierizehen Felfen wps) 24 fyugyant v e PR Seauemaps ik Giedy 'BigerPA fent-ASpr uche
f' r den V@i Ui RASA- §§€menz‘o‘;|;sbé3vahlt au;folg\éﬁégnam@@egm}éﬁzehbr stellung eines
rekontmrwatem retagirgazur Kl oni'erung ei ner DNA- Sequenz in BakTerien.

fen WCGTG@H@EQ&ACZ@%%AATQMGQTG:WC @W@TGM@T das man in einen

den pBR322( Pst )/ Hcl F- 2H,
ZP DBR&&% GC N h@éc(gnd Z- pKT287

(Pst)/ fe@nGTcmﬂGAFﬁsGGmlmaGAdcerE:TﬁEADNAAMmAGmnenﬂm cht beschrankende

Bei s |'éqfé\G§r\ﬁ§TG%TGBmT ATE h@?ﬁﬁdéﬁAE@k@ﬁfﬁ'WéﬁADNA 61 0 032 1 34
cl 17 | ﬁn% T AéTGTGGACTCCATCCTGGCTGTGAGGA die von den

M Kr 00f gy TAACA%{EAGA &ﬁ%ﬁ&l%ﬁcc&& rI egungs- Nummern DSM
1699- 1<7mNAdenmfuezyAemAsen und DETEAVTOOGUAGNGICAGAE i ¢ el ner der

vor st e%ﬁééﬁAMGM§e€CTKﬁMAC IGCAAGAMMGMAATQTGTN ei n Pol ypeptid des

L.ﬂFN—‘é ?%‘FT AG&AGAﬁACAT i e infol ge des
g'enetl ?@Q A%éﬁ% E.%% A A endg (a) und (b)
cEegenecAthA@ce AAAR C@A@r yPRChEcALST rr-Typs kodieren. 2.

VerfahAmTGIGAQhCN[SWGB dacasBITehGERIGNGAGAChostcTGdas di e DNA- Sequenz (b),
di e i QAH@TG@F\NQW&ETG@T%@%G% MTP&T!S@@AEAGW§ Wdmlt ist aus (d) den

%B%S%cﬁg X%%-nggf‘ %iG %(Z zc::i. onen ni cht

beschr ankedee BRASRIRNE gdeilnetituPRBnibiSEbddr 2ReRd@fon @K SEHERAN BEXterien,
DNA-*RbHefbrubder gérigchen dieenwuon zareAusivie o0 DYarEegorerg gl rfargeminveefede des aiTepsdur ch
die Hi fdigFregungs- Nunmmern ATCC 31633-31634 identifiziert sind, (e)

DNA Segy i ner de rst ehenden DNA-Insertion hybri di si eren
und die ?M'%g*“gﬁ%f'me" ‘f’pa ge AL 5. Typs kodieren, und . (f)
DNA—"SEC]UEHZGE#ahGHnEzuIr mfeesltegengzle;s«;genaﬁmm&anorﬂb%&km z[NKoSergbie BaenpnAd

| nsert Powen igebakieged. ?eﬂtmdd gr etjericking rerieﬂqnerdadsqhndel@meldhmt fdms reammPahgrpept i d

des | FRog @ “é“nsque"ZE‘i”H“ ap adur ch
zr %g: Q’A p@f@z%ﬁy @ %;1(9 |§E C?{;ﬂid{eg ertion

gekenn‘;@3
(:a) sodeKA wbﬁmankeau@geaw tsink Sbr @mlm NdePY: san sl eRAEN

tei | en von chronnsonalen DNA- Segnenten Hif-chrt, H f-chr3, Hf- 20
ghr10-1, Hif-chrlO-r, Hf-chrl2, Hf-chrl3, Hf-chrl6-l, Hif-chr23,

#i f-chr26, Hf-chr30 und Hif- chr35. Shobei di ese hybr|d|S|erenden Teile
ji cht beschrankende Beispiele sind far die DNA-Insertionen a er
dekormbi nant en DNA- Mbl ekul e, di e von den M kroorgani snmen getragen werden,
@ie durch die Hinter- |egungs-Numern DSM 1914-1923 und ATCC 31760- 31766
“identifiziert sind, (h) DNA-Sequenzen, die nit einer der vorstehenden
DNA- Sequenzen hybri di sieren und die for einl




25 Pol ypeptid des I FN-, Z- Typs kodi eren, und (i) DNA-Sequenzen, die inf
ides geneti schen Codes zu DNA- Sequenzen und | nser tji g‘Lund
ffdegeneriert sind und die fO ein Pol ypeptid des IH“‘“‘ mlmmlu“
§Ver f abhren nach Anspruch 1 oder 2. da ennzei ctnet, 8a(t3die

4 DNA- Sequengoibitle, 8d€6n dédl Mik@dbRamlirherCRtraddNAveldbaedid 40&h i@Min@ABFunGdNummern | oSy

g hybri di si erdge—-aumgewdniififiert sibd,aus 30 (j) den hybridisierenden Bereithen
gqvon chronmosomid @NABNAU nmvr?'ﬂqr ﬂer(yhrrsteh@damBNP«hlrpsemerrﬁannc(q@ren und die fiir gin

‘DNA Sequenpmepttgﬁ Yog ydr in o! aﬁ des zuegﬁlggzen he}lmbgnlddllnssnlner en
fund die ¥iig & PR &%ﬁa o me?%“fx.mspék)eédtﬁ KON dodieran. oo 4
§DNA- Sequenzeny, déremen naLHIRn RS 0eBRtulH CJaRhnEias:, dds dANBNSSIHENE &), UOChir yer
{1 nserticnedN@hsgeomra hitridisiertdayskewabegarmsi ert sind und die fur ein

fPol ypept i d deﬁi)IdFNDNA-'Wﬁ@nkfbmfel'eﬁmzfg(PSVé?Cdeh?%UWa%-hB%?Zﬂé‘iﬁ)d@F- amiche

11 bis 4 Brlassrioap B besaEnkende Boipgigle s e BNAIgs "1_0”'105118nt
{F o gondon SRRt T eR e ST o 3B b rin

AGCTGCAAGTCAAW G Il h mm%m‘w hybndxsmren und die fir ein
TGGATAACAW?@WWC@’WWATGAGCAGAATCFCFC— C5

TTCCT CT)I- ’ '-. |n§ und die ;.ur ein Eoiypeptld des ;? N-a-Typs kodieren. GG

7

CTCCAGCCATY A
nz ichnet, das die DNA-Seq b} r
| TCCAGCAGATIGT T A AT Gk b ot 20 uenz (b} od
:]TGAGGACCT CCT A@%@QAAWB?GI’WH GbAGRACARIGNANGSegmenten Hif-chrt, Hif-chr3, Hif-

i 45 TTEGARRESET GT@F@TCEA@EAZ%\W@AM@W@WHN% und Hif-chr3s5,

sind fiir die DNA-Insertionen aer

1 ATGCGGACT cishi ATA C _

§TCT GACAGA%‘EK&@ 9 gfg étéggledr; ::;g:; gilr:adt:iurch die Hintar-

JATCATGAGAT r@’B@LATéI'eﬁIMAC%M&T T@M%A&%‘E’Emmm&idmm und die fiir ein i
TGT GATCTQCKBTWA@A@EEEG&WTMCA@EAGG 50 i

JACCTTGATGCTCCH GOCAGH RSP @l@@%@@?&m@wnonen
§r GGAr TTCCCE SEAle ;
* CTGATCCA A Siﬁﬁqﬁﬁﬁ %@@é‘%&

ATTCTG @CCGAACE@W% § Gﬁﬁim%men Hif-chr19 und Hif-
AGGAGGAGAG&@'CIISAGAAACT CCCCT GATGAATGCGGACT CCATCTTGCECT _
GTGAAGAAATACT T BHAL ; i erthedaCRNATRAGrggzen hybridisieren und die fir ein i

eTWgo%ITIAgNA Sequenzen und Inserticnen x
‘ Apea dsba@n-ﬁmemb gknAnsprlUche
1 bis 4, dadUISCr@&déﬁlﬁBrﬂ'\edu&h'l’]ﬁr Andﬁﬁhdn&lﬂ\lﬂatﬁemgeﬁehnﬁﬁchausw&]bNAﬁstueaus
f ol genden m@@wz@lgw@@%ﬁmwwwmwmmmwec i

33
Deifaes FREpRIe
CAGACAT CACHEHGA R FOERT A ARG TS ACDAGC CA COABBAG T

6 65 GCCTGAANTCARGCCAGTTUCRGEATGACRGATCCAEIAGATICCRTBAGCIIGA 62 0032 134
| U111 11 C9AGCABRTGTTCAACCTCITTACCACAAAAGATTCATCTGCTGCTTGGGA

o @%g% el
gpercs
G

Pt A s o 62 1N

ASAA AE EIBCHE T
- ATCTCTCT mrmemm@AAmm@mmmdmmmmmmA
eo’“asﬂ T COAAD M I CANACOATTSECT OX q%%rz%em
-\ TGAT eg.gﬂ ‘ AAi"'v CACACAXA ye
TGCTTGL3GAY G Ag'sse- R EaRAsiAcTeD ""9""’“ {CLATONEESAS
TGAATC AC@W@WWW@ACAGAGACT CCC

UGATTGAACBAG@A@'@@&WFW@T@FG@WATA@W@W#@AE@@Met daB die DNA-Sequenz

TCTCTATET G : CAGAG | 5 !
CAGAAATCAT. \ GFAAGGAA. 7.
Ver f ahr en cecmci@memémgmrhbrwcﬁ@dm Agékﬂnnzel chnet, daG die

DNA- SequenzAaGAGATEWCITTTIGGASTT IS AGGAGEAdTITGORAASEAEIZ @RRAAG
AT GGCCCFGTEOICAAPCT R TACTTGAT X SECF EEA TR CCHCCAGA BITCFAATASAT CCATCTGT TCTCTGG
GCTGTGATCTGCCTCAGACCCACAGCC

62
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GCTC GAAG.
GATAQ hG ATGTGGACTCCATCCTG

- GCEW%‘TJ?@FCAGAGCAGAAATCATGAGATCCCT CTCGTFI | CAAC, AAA

G T AT L 1b\s/erT‘%?HFCEﬁe'ieﬁPzeHE?eétdégldlfr%N”é‘F?Fé@”Z
reko_Fm naf{i'f“e FART cﬁ%@;ﬁ-@@-r@-ﬁ@er DNA- Sequenz in Bakterien,

Hef e oﬁeAGctﬂAeAAﬁtdmnci’cefﬂcemGdaﬂamNTcgebemmadmehecdaR man in ei nen
Kl on erungmm‘KAmG@G@QDNﬁG/S@@I@mGCaMBAA GAAﬁﬁe\TéTﬁTCrﬁekonbi nant es

DNA- Mol ekLTTC F5 h ei nem der
Sl e e

Kl on ﬁc@M@#\AMI&f‘ﬂS C&GGHR@?'GA@HG ti ngt. ausgewahit aus
ei nem I ace&menm@t&;mmmmcﬁaAmSysﬁmAmmmthxmeem den

Haupi oper AIATRGAGHICAPEBTREGICTBAEEABAEE W‘}% RACTCTTHRr Kontrol |l regi on des

fd-Hui-TIp %@%’% %ﬂ@ﬁgﬁﬁf Gg% ssion von Genen in
Bakt eri 5”% TEtdddreaak Akl Wﬂ(ﬁié@ géé’g die A

Expressi o OIGCARQNRAT: AAAAGAR T QIR AETTIEMO QnAdeA@rt ei ngebracht
wirdi dag A@-’L@TEK PrESSADTL MIEGCADNAGSA U@ﬁAT@@GﬁWmﬁﬁﬁrﬁe- guliert wird. 50
9. Verfahﬁawcﬁé@ﬁ%\m F%}?Tﬁmﬂ%&ﬁfﬂ EHAATCTER] 3 das erzeugte

r ekopbi I CHRS g@ﬂgﬁ TCIAPAAMTTT CB I FN-. t 2,
\CAGGA :

LAC- A I %GA GATHAREET mt@m ch@rden DNA- Mol ekui | e

ni cht bescd;mmMe spA AatcrTiarcT askaaig arsahaTiWGddarekul e st ehen, die

von den I\/I'G(TIG@§T G;%% AA@EWGPJ CECTTCEMTIICAAC
re Zur Herst

Hinter| Sg “eings Cwﬁrrgolnaq?entbf;& ?ekuls zur gﬁp %1 einer BNA-

VerfahrenSe%Uér‘z |F\aé§ EMelfeQ oder NfeRs § SleAUda Binen
Hef en odekiodidr@igssekive ra.nZ NAeshqudach»Hba zg@kemnrzmnet’fmtes aﬂal-ﬂolaﬁm cheﬂaldé&@:eW rt
ein hach @emweieﬁva\!ﬁrfemrema@h e@emaisr Amsperiche 1 bis Arreestels M@rden [xt.gin@in den genann-

her.gést 5I lep Klonie %ﬁ‘{tﬁ‘ftﬁ a9t es gﬁﬁk ”é'gj'\gr ”ﬁB&”Pf&l?f a“i&?m’arf_"Véﬁ*sf%’Fﬁ"éHCha Dygtem.
Her st el | urw%itiﬂj% A TS@IFSFFE@ e b HeRRAE ;éié gl # men
ei nen W r gak@tsn ddPREi Raki @treheﬁﬁ],u e@xpzegmds edihl BNJdRA t

ei nem gen&iaur@a@pfou@braa e&‘r@elﬁ)’dﬂit v@rdheemgeisteedulestsem dee ROAtHenaEnt @astENA- UVl rek ul
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