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appropriate expression vector, b) transferring the obtained hybrid vector
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\partl all'y, regrlession of tunmors Is observed. Surprisingly, the
antsd peblithentabare activity of the hybrid interferons is superior to that of
parentfal Tnterfrerons a-2 and a-3 as well as to that of hybrid interferons
"Bi B2Dobidrévigionss uséa it s Feabplés: 30 The antiviral and antiproliferative
properties of the hybrid interferons according to the invention nake these
pol ypepti des useful for treating viral infections, such as influenza and
ot Her respiratory tract virus infections, herpes virus infections, rabies
and hepatitis infection, and neoplastic diseases, such as nel anoma, renlal
cancer and hairy cell |eukem a, of the human or ani mal body, optionally in
combi nation with other antiviral or antitunor agents, preferably in the
form of pharmaceutical preparations that contain a 35
t hét apeut i cal | yoef fective amount of the active ingredient optionally
together or In adm xture with inorganic or organic, solid or liquid,
pharmaceutical |y acceptable carriers which are sui tabl e preferably for
parenteral admnistration. Parenteral,fornulations are especially
i nggctable fluids that are effective in various manners, such as
intravenously, jintranuscularly, | ntraperitoneally, int ranasal ly,
intradermal |y or subcutaneously., Such fluids 40 are preferably: isotonic
aqueous sol utions or suspen5|ons whi ch can be prepared before use, for
“exanpl e from | yophilised prepardtions which contain the active ingredient
al one or together with a phar maceutjcal ly acceptable carrier. The
pharmaceutical preparations may .be sterilised and/or contain adjuncts, for
exanpl e :




. preservatives, stabilisers, wetting agents and/or emulsifiers,
solubilisers, salts for .regulating the osnotic pressure and/or buffers. The
present pharmaceutical preparat EBs2054881 may, if desired, contain further
45 pharnmacol ogi cal |y valuable substances, are produced in a manner known
per se, for exanple b ophi |'i sing
processes, and} oontain flO-ﬂ“thﬁJ]ﬂ'}m‘ltOIXI mately 0.1 %to 100 % espgcially from
approxi mately [LTBEt 0 appscuiem@nidihing SOMBGTrsHHE! pHh7,5,100 oBIMNCHE | ylophi | | sat es
up to 100 % of the act|i »MBDigredient. It is vvorthy of note that the hybrid
i nt er,f erons acgdfdi ng tjotisthedrorymetyll-aminomsthede as " Bi D21321D4 "), can be
Iyoph| | i sed anpEP®Ai ssdl %t@denml'wmﬁ}?tramgc piks of activity. In dontrast -
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excess isnsted by cvradse gratipii cehrifugatinn. t reated with a solution of irrel evant
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accor ditfftyPY Prepased #Rpem resyiing) in P@F’D‘%B@N‘a‘!’@d’Wﬁ ‘iﬁ’ﬁ 'r'*pc; Be\WiEthe? dlyiFi-=-310

t hat erfd %‘P?'P’@ ’°T*P§F‘E‘P'Y éf‘d?’ oS 'F‘?‘P“Pfs% aqueous sol vent, for

exan ajgaﬂ% R esgines T ed ,QZ ﬁH gg"?%'?g% Fosiiion.

3- (N g 9J éonmnpﬁh%w &? Ly % iy °9°¢*£'act
th t"h?‘ala saaa@ 8ot am b ﬁf 1
Yo Qida ukeg- aar(ﬂfc tL.niﬁ E}L&;&m )a‘rﬁH &ﬂn aéhﬁeugated
I nter &% 9 J 1o 1Ienhmmﬁ%9b:&.9| BHEEAGH b he carrier naterial, o1
desired umgksid wmssuawnewnmﬂm ﬂrnerwams t@nﬂe QildRihg | praRbdurd. | 9SmeRendmshed
away V\llobllﬂalﬂﬁbul%ﬁblﬁclﬁi@km LGRS is edula®Yd aWiR|oRe transformant colony each and the cultures are

ﬁod'ac

15



30 buffer solutions in A pHrange of fromapproximately pH5 to
approximately pH 9 and/or salt solutions, for exanple NaCl solution. The
hybrid interfer,on bound to thepangosedysion the carrier nmaterial is eluted
wi th suitable aqueous solutions, for exanple buffer solutions in a pH range
of fromapproximtely pH 2 to K> approximately pH 5, such as glycine
buf f eagitged #i37 f ¢ (shakingdplatform, p$9-39P aspih)euntl shey fhadiiepched pmoptica densityi ¢fi0Sri, 10B5% al t

sol ut finthe celisraehanyesied ardymevepandastiven sgup'SOluRe SiY-medivm comaningdet@enclinedbht ai ni ng
the h¥ehmb and phicssmnbeninel (69 HgAny fcibgtin) it gontaugd ieh BT ?efa' anaﬁer tarfét"pﬂ‘?ﬁmb’lt@ﬁ hybri d
i nt er'l“\g}bafrP' P?s“l“g S?F’éﬁsé’dr ‘ief‘reTr“EPF“tS‘?ﬁ‘P a@d‘érr"fﬁ‘eﬁ' “?‘ 8‘9 fied isgresugpepdad in 54,0

f ol¥ oM 8’“ ?' ‘”é'gt“ ‘F%Z%’@ rifl dedgp@ & bul d not

be CO? iEE ‘%g g;i F‘ on ent a n of ‘/‘i“::(;s :dju . tc’u:m is kep after 10 min aI: w.ed
pery % ?n a toéf at 1 LE‘%} rggclra% ion o fgf natan EP. 0
J”\?( b;} tv& s it a) is added to aoflinul al ning
tio oval of RNA, NaCl (1 M final
t r i's ohyﬂ{rgi.zswsﬁ hym 3993? Nes ED%I concentratloﬁ)t ar h@ma ee Lr@aoa gacetic
aci d bt at-10°C for 2 hsﬁt lidWeli B corilgation itdd 9o it do0irSm anh ARl UM
cont atHaSpdiets tafdr rekysPéiABE in( 260 @1, T faﬁcp)agauy aG e itk aﬁénol(cmo@:omn(f ) Qefored| UCOSE
(1 9) r,eprw&!auoh&b;g)adduﬁaa Boo24i2ettan Zd%.m)-awer 10 nlin Epperddriodentiiidge). The DNA
SOlrdit pelists @@ néshsgondeg iBD-40\LIBf TE TyBExl pidli@ssiting dromdhis FrocerEBrEAbed 20 ug of
A plasmid DNAOVi ne serum al bum n HAT

hypoxanfThe nepaier Diagmic DNAS (AN ahidrpAME) are subjected teriestuniibro brrying aRalysis. The

i Nt er svactire abpAMArand gAMDTs confitmesdf er on activity) MAb nonocl onal
ant i body 15 _ 5 PBS ] . phosphat e buffered saline SDS- PAGE
sodl uRerma 2 Kdoie il b 11! 8ts Pctrophore3|s 20 Part I:

Con structlon a

cI on| n rferon i a col i
opler af??rqé?ln o] e (thf':gg’rgﬁﬁ? Fﬂf’ﬁg;qpm%%%ﬁ% %9%? 6’??@8"?" ? 5'@%% poer

8, sx racistronic’ r 1 elim na

('IZMD =

deré Veg THi& oﬁ%éak Agfgﬁsﬁ AR Orgeggso.# gj %ﬁw ol e a-ﬁﬁbnfxfgg' e
f v F
| yrrmoé)i&akm sT 3 Mg€:, : 'gjf Y L‘% 7 ﬁ%ﬁlﬁ% and
the | pJaf ot s dd§d iggél“ld?‘é rhif. #.37° 032@,9 ¥ p FMGA1 ahd B-iigh t
Synt hirdr4€shateyatitd e obHARS Bs BEOTRE G Bxk@sib &) THEEBNIOSlixturefis trdﬂsfoﬂea |fnt<€t al

Nugd ek.GolBRB A éi%bRQFaﬁdith Iauaar&ds 6136 Qolénicd Arb) scrberd@ b edstrictdh enzline ahdheis lubieg €d

pi asnPd, PR akdlHindl) fobthe prlesddce/of Rradleionhavk®) the Sorbitgaé @de by). G2 B-theatBadolosies Bei |

| i nkescréadd thad atet undOdifeiopAtide ntbsip al multinisr.afive hevacd iaga deletiann@20ctph tasd severg 20 Vi
i s- dedles Yid desiad sir@ll ddibtivty (248 bpYiThe rn® Tl 2 BhdBtensld] IFMMER inget (MiBd WHAsHlsm@ll DNA

Li gastagihBitabwBeY)bp) iafselegtedang istdegignated a8M3In at 15 C, t he aqueous phase is

ex@ﬁract ed vmth an equal vol unme of phenol/chloroform and the DNA is
ample . of, By hybrisls with q,rersutesatammoacldQZ

St Plasmids pAl{/IZ {a-3) and pAm21 (a-2) are each cut with Hindlll and Pvull which results in the excision
of DNA fragments (521 bp) containing the g-lactamase promoter sequences and the N-terminal halves of

40 the IFN genes (goding for amino acids 1 to 92). The large and small fragments (about 4Kb and 521 bp,
respectively) are sgparated by sucrose gradient centrifugation, and the large - fragments are dephosphorylat-
ed by treatment,of 1 g DNA fragments in 50 1l 50 mM Tris pH 8 with 1 unit of calf intestine alkaline
phosphatase per 10 pmole 5'ends for 30 min at 37 C. Hybrid IFN "B;B2DsDs"™ and "D1D2B; B4 " genes are
constructed by ligation of the appropriate large and small DNA fragments described above 1 large Hindlil-

45 Pvull fragment {~ 4Kb) from pAM2 ligated to smalil Hindill-Pvull fragment (521 bp) from pAM21 resulted in
type B1B2D3Ds IFN, efc. I. Ligation is carried out in 10 il volumes containing 20 mM Tris* HCI pH 7.8, 10
mM MgCl, 10 mM DTT, 0.5 mM rATP, 40 units/ul T,DNA ligase (Biolabs) and approximately 500 ng of
large DNA fragments, and 20-40 ng of small DNA fragments. After 5 h at 15° G, 5 ul of the ligation mixtures
are used to transform E. coli HB101 as above, resulting in about 1000 transformed colonies each. Three

s0 colonies are picked each, their plasmid DNA is isolated and is analyzed with the enzymes Hindill, Pvull,
EcoRl, Tagl and Pstl. Two colonies harbouring plasmid DNAs of the predicted structure | pAM 27
("B1B2D3D, ") and pAM 33 ("D1D2B3 B ") | are selected.

Example 4: Construction of hybrid IFN genes crossed over at amino acid 150
65 :
Plasmids pAM 2 («-3) and pAM 21 (a-2) are each digested with Pvull and Pstl. The DNA fragments are
separated by sucragse gradient centrifugation‘into Pvuli-Pstl large fragments (about 4Kb, encoding the N-
terminal 82 aminb acids of IFNs «-2 and «-3), and Pvull-Psti small fragments (388 and 495 bp in length,
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35 volume 10x TAE, 2.5 volunes of ethanol and keeping at -20 * C over
night. The DNA pellet is resuspended in 50 al TE pH 8.0 and centrifuged
through a 5-23 % sucrose gradi e&P Q25 404BTr i s- HCl pH 8.0/1 nMEDTA) in a
Kontron TST 60 rotor for 4 h at 58000 rpnr and 15-C. The gradient is
fractioned fromto to bott om and the rad| oach%%}in each fraction is

noni t or'@ﬂ’eﬁ Jrechts H‘E'i" “ d a sqcpdk tharpef'fb%r'é'd’ sgﬁaa‘t he
r est Plr r\y [?ﬁ'i" zlg §%]¥-,= s .
tfea ment, wi s

' ‘E)F%ni F‘f"g%% Y fter
/10 mole en S tas in fr A
extractl an. Of. tl 5 XV}S ur.}% ﬁ an %ﬁ o’.mom Iy

then reﬁwﬁf ﬂemq Ef ; il il "4" / f%h's?rfa"em'c
to gp f 1gh .’né&ﬂ L

, Juith the
enzyrresm n'd 05 el ﬁﬁ&ﬁmfcﬂ§*)' |20 1e4. aa?‘é? R?lz.g ctn éd byan

the Hi ngdiihg eD'84 lo ioamemf Jxa&g%nhu& 3664 eBnding! dnfdefie)DNAGEEAEM 'lsntgent d¥Becdbcdi N Of
repl ke axhé Slution @ et R HORE ahds ciidroforinS ONA i sbphiite® Herh GssRILGIATLR NLATP by

cent ri fdngadatog@phyHhvoehhl Sebhadss G-50 G BNE. Thé baidédpdalBRicibs/ ds \rhdnidratr B Cetdr@é bp)
and fr oseuGag pBiRooldd)aht pistipitatbd 3ith 4901 bp) ( Eur opean Pat ent Application No.

76, 489) oleaPm bbliay PailkPstoseall dragukintsate eacndigasfed gaplaely withcSae3C bnd th@yastdded Nto -
t he QN\AONA sparasalecabyoeiectrophrosib i a§ % rpolyhcadamidisgeh AdidG TBE] apAving luffert 4iONANg t he
Lyl FN- eragmenieicarpsoRnging-tg PeulicRanih (| ftrogech. ereedipeeminy adidg, 93 imiti8rof FNe a@@nd rol  of
e #- | Dand ireSauSMPY Rt dp and;323 bp, respPgielenceiiy aminogicide 43119 188k Ne g-2tapdiars f or m
conpet e?%?’eE“'a@Slf'Pmé‘? geb| | ows: The DNA | | at| on m xt ure or Sfracti ons of | t)
| s t ransf By F%QF"? (5’ afgﬁprl'“lf?g % Takie yprid; IFN s %’ ?FM;'O

r are oun rr:s m%a(g agﬂ'n Le r ? m ar é{?s ieion
HB 16’1 3?,6 sz ﬁ:sf : 7" eé 1% 3A Eﬁ mnﬁo‘wn umt;l?uﬁu
transf glye -6 ho e Itln gon vﬁgnc% '/Q‘gr 189sli| %&ﬁiﬁi{]e 1

m of xgj&ﬁ Wiﬂ lofien E)' Bk w&%& %P s %9; 9{1
(shaker m@&fn& Ty ,r fu’r’d Li5o é Hg a@:{neop rBQ troated with
Ve Co ik ey/os iRy of Chl ihiestihe Q%ﬁ@brﬂkdﬂ&dﬁ&rs@%ﬂ&t'aﬁ%(&Qdd%@a the Dﬁ%% HgRbd agafl! Shes
are incellai A8 i 13¥anstoimel Gind 1tcichSs Barryin DNALA GleLprodidted Qhubtiie s deRimiRg by
obser vegsticibragnalysls [P, isauanbTai BRICECORIP Bie tpitRed. TRYEI6rAE @MMNesigraedteD €olf e hmvm ng
pr ocedussessslfucat, pbesse didgucsantfaTaniersy t et racycline (10 Ig/m) TS 1 nocul ated
wi th one transformant col ony each and the cultures are 15 EP 0 205 404
Bl agntated at 37 C, (shaking platform 150-300 rpm until they had reached
an optical density of 0,9-1,1 (650 nm. The cells ar'p harvested and

esuspended in an equal volune of N-medium containing tetracycline (10

/m) and chl orarnphenicol (80 ag/m ). Incubation is continued at 37, C
for another 18 h to anplify the nunber of plasm d copies per cell. The
bact®ia are harvested and the bacterial pellet is resuspended in 50 5 nM
Tris HO pH 8 (10 M per gramof wet cell weight) and |ysozyme (Sigma) is
_added to a final concentration of 2 ng/m . After 10 min at OIC the solution
-6 adjusted to 50 mM EDTA, after 10 min at 0 C Triton X 100 is added to a
final, concentration of 0.8 % and the preparation is kept at 0 * Cfor 1 h
foIIovved by centrifugation in a Sorvall SS-34 rotor for 30 mn at 18000
rpm After extraction of the cl ear - supernatant with phenol followed by two
extractions with chlorof orm RNase A (Sigm) is added to a final
concentration io of 25 ag/m and the solution is incubated at 37, C for 1
h. Fer renoval of RNA, NaCG (1 Mfinal concentration) and pol yet hyl ene
gl ycol 6000 (7.5 %final concentration) are added and the preparation is
kept at -10 Cfor 2 h, followed by centrifugation for 10 mn at 10.000 rpm
and 0 * Cin a SorvaII SS-34 rotor. The pellets are resuspended in 200 il
TINE and again extracted with phenol/chloroform (1:1) before
repr¥®ipitation (by addition of 500 al ethanol, 5 min at -80 C, 10 nmin
Eppendorf centrifuge). The DNA i5 pellets are resuspended in 20-40 al of
TE. Typical yields resulting fromthis procedure are about 20 ag of plasmd
DNA.. The prepared plasm d DNAs (pAV4A and pAM2) are subjected to restriction
enzy anal ysis. The structure of pAMA and pAM2 is confirnmed. 20 Exanple
2: Elimnation of the 3' extracistronic Pvull site from pAM 4
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Unl i ke pAM2 (a-3), pAMA (a-2) still. contains two Pvull sites (cf. Fig. 3).
In order to facilitate the construction of hybrid I FN genes at the Pvull

site within the I FN codi ng regEBQ,206464 Bécond Pvul |
extracistronic'region is elimnated. 25
pAMA is essentially a deletion of the 3

sequence between Pstl and the

3|

extraci stroni c Pvull

site within the
This nodification of plasmd

extracistronic IFN Cl1-2 cDNA

site (see Fig. 3).

PAMA is partially digested with Pvull 15 i g pAM4 in 50 nM NaCl, 6 n
10 MM Tris9HA pH 7.5, 1 unit/lg Pvull

MyCl 2, 6 nmM 2- ner capt oet hanol ,
(Bi ol abs) added, digest for 5
Is ligated to | 32p J -Pstl Ii
described in Exanple 1).

at
(Co

m n.
nker

The DNA m xture is transfornmed into so E.

37 C, stop by phenol extraction |I and
| | aborative Research, procedure as

coil HB

101 as above and the plasnids of 16 col onies are screened by restriction

~ethanol. The DNA is phospho?yl
50 mM Tri s- HCl
32p J -ATP (Amersham 6000 Ci/

Bi ochem cals). After 20 mn. a

enzyme anal ysis using Psti[_PVOTT fand [Aindlul] for the presence of a
del etion having the correcf&sife (|26 |bp). Quf of the 16 col oni es screened
three are unnodified pAM4, | @nelis jagnll Bip@ 4] five have a | arge deletion
(620 bp) and seven carri es| whe| des f gnplil Tdel etion (246 bp). One clone
with a shortened IFN a-2 ingert (H&dg|l PIsBst] small fragment now 907 bp)
i's selected and;i s designaf gd pAMALE HO5EXdNPl e 3: Construction of Pvu
hybrids with trgossover sitpg afl a %anﬁi &%} Pl asm ds pAl 12 (a-3) and
1 (a-2) are‘each cut w ?h H nd] 91 a8k Bv&|| which results in the
exci sion of DNA fragments o) €p)| ont ai ni ng| t he j g-1actamase pronot er
sequences and the N-term npig a@veq of} 40 t hel | FN genes (goding for am no
ackds 1 to 92). .The |arge prdgpgal| gf rlagment sj (about 4Kb and 521 bp,
respectively) are separ atezl"bg ucr 8se gradigpt centrifugation, and the
| arge fragnents are dephosaéo /Bat | =ed Byi ty gat mentof 1 ag DNA fragments in
50 W 50 M Tris pH 8 withj ¥ 8pEt pg ca‘gf&'i psti ne al kal i ne phosphat ase
per 10 pnol e 5Wends for 30 r$i§L§t B3 G 5I§_§/V§H IFN "Bi B2 Da D4 " and "Di
- D2 B3 B4 " gened are const | @c8eQ byZl i ggt' Ef the appropriate |arge and
smal | DNA fragments descri p&dgh&vEZ! | r% Rlndlil- 46 Pvull fragnent (-
4Kb) from pAM2 |igated to bigeE|=Hi ﬁIII-PvuII fragment (521 bp) from pAVR1
resulted in type BB2D3D4 | FR °ktc. g Ligatioh is carried out in 10 1|
vol unes containing 20 nM ¢ _"3—ICI gy 7.§,Ak9~‘;HM MCl 2, .10 nM DIT, 0.5 -mM
rATP, 40 units/11 T4DNA Iﬁg@g (Bi Dgabsﬁ $d Tappr oxi mat el y 500 ng of |arge
DNA fragments, and 20-40 _ng-‘o5 sma| 8 ON& & Raffrents. After 5 h at 15- C 5
gle;of the ligation nixturesga:f_e USEE tptEEFIormE. coli HB10l as above,
sulting In about 1000 tralsEPrne éCOiEI’g gaach. Three 60 colonies are
pi cked each, their plasmd & is éol pted ang i s anal yzed with the enzynes
Hindill, Pvull, EcoRl, Taql saf#—Pst+—Hwo—eetpni es harbouring pl asni d- DNAs
of the predicted structure I=EA 127 ("pB1B2D3D#") and pAM 33 (" Di D2B3B4") J
;are selected. Exanple 4: OL_ Eﬁgi on pf hybrid I FN genes crossed over at
»afrino acid 150 65 Pl asmi ds §a- 3) grg AM 21 (a-2) are each digested
with Pvull and Pstl. The Dkl?g @Eents r 8par at ed by sucrose gradi ent
centrifugation into Pvull-P Iga%ge fy & (about 4Kb, encoding the N
term nal 92 am no acids of %:I\ts-aa-Z and a-3), |and Pvul |l -Pstl small
fragnments (388 and 495 bp {IE | th_ . [ ~~~~~~ 1 EP 0 206
404 B1 respectively, encodi% tke Ctefmni ol IFNs a-2 and a-3 ). In a
second step, the purified 5%” ZPst| spyls =fr.agnents from pAMR2 and pAM21
are each 32P-1abel led as fpH oy gThe %@1‘3 ments (- 1 Ig) are each
dissolved in 50 ul 50 "M T i?- -g]apH 8 & agslephosphoryl ated by treat nment
with 1 U10 pnole 5 ends qlxali@e phopghhtmae for 30 mn. at 37* C. The
enzyme is inactivated s by m:@)ati onffor "1°h at 65 C, and the DNA is
purified by adsorption andlelutiopn—f+rem-BEAE—Lel | ul 0se and precipitated in

ate

mmol, 1
t 37 C,
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din a 20 sL
pH 9.5/10 nmM MyCl 2/ (5 nM DTT, 30-40 al

| reaction volunme containing
of lyophilized y-I

nCi/m) and 0.5 U sl T4 Kinase (P.L.

the reaction is stopped by



addi ng EDTA to 10 mMM An excess (- 4sxg) of correspondi ng untreated DNA
fragnment is then added, -and 1o the solution is extracted with phenol and
chloroform DNA is separated fr@&mnQee540481 - 32p J - ATP by chromat ogr aphy
t hrough Sephadex G 50 in TNE. The excluded peak fractions as nonitored by
Cer enkov counting are pooled. -and precipitated with ethanol. The 32P

| abel I ed Pvull-Pstl small fragrrents are each digested conpletely with

[ el ectrophoresis in a 6 %
pol yacr : AR XEONA i 5 fragments

6 lO of gen s

corr on u ( ' 150
of 4&9’9“ b if.*hé%%‘\d e E?ﬁ%’%‘ﬂﬁ%ﬁ L P, % Bl Hhociled B 2P
encodl ng Bibdds EﬂMfﬁ%q 3 shd (pAMEP -8 ard BRI it it RflaIR and Pyl End ﬁ&h@%ﬁ&lmfa om t he
gel . Bysopahib@8y sudidsdfradtor® BirtrAREtloAL e HindBERAM sa 8 MentsdBb op? bontathing Yol 4-8c | FN
types cpon&tetedtindadnciifgnthe RErflindI TR iR RO FNSU-2 FdCs-8)Qkd BBNBEIBH 3B :
pl asrd dgartRhedijeatanith rSdeIA,5i uitstof SRy SpeP g 3t DRA,;S imitutds &t 373C, stép0@bdtienby0
react i Ophefdlextiation) Tisavesultihg miurd bt tragmenaussavad bpaledrptidedsis i\ Jolyagymtitie ar e
| i gat edgdis) add) 4 dlagrodnts fivipadd4cap Hiodif-8audA dragnaentsi and tad) 97rhd Saudd-Pvidl fragidents)Gre 10 niVl
MCl 2, é@acwd IR the eb RalightioA BP3 appfoptdte Lingmentyby fid s@bbisd procrdwe fag desgrit®d vpur s
at 15* CEfamele 4l (sdentrblerB).caod transtorrestiprc inONgA coli 1B (1@t reslqltg instrangformants laf ¢wiyu2 bttt |
g\/d @5 t Pxaeatedatcongiuptiops) eNMGS (ChBe:Bf ' ard RAMOQ ("B QeRsBaxlcess of the appropri ate

ull -Pstl large fragment | de- phos;ighor | ated: typically 1 t.g of DNAin
50 & 50 mM Tris HCl pH 8 (about 0.6 iﬂ'?o%/e Wends) treated with 25 0.06
units of_calf intestine alkaline phosphatase for 30 nip at 37 * Cl is
aéded amdorigiveof DN fraginehis geeiddet ttmganstructibn ofdved hiybiidBFH @éneb srotsedinef atramind acind 4
cl onds ¢ar rwngbmsdfe IEthtypepand dhecsbelidn gftalfiiodncrded ensthemagmem's aredndivgted.esrijct i on

anal ysi 4 3 and ECORI ) a ones ar e

desi gnau il'{:,hl'bcglldl éﬂ@?&ﬁi{%&d 34, pJC37, E‘?%B hg@gﬁ4 (cf Tabl g 2).

30 35 4 (?G EP 0 R85—404—Bt—7z1 R ¢ I

Z 8 g | @~~~ Hindlll-Sau_q:Q SaUSIN’vulI (97 Rp) j Eliqu_j-P ull gl o

~0 3| I s e- > | g |tW). a4 00 cO 1} odshowidm ) ..

04 r Dﬁbewo.a lJat” pAMBS Am2(a-31-51) Am21(a-252-32) AM2(a-353~165)
B1D283Bs pAMSO Am21{a-21-¢1) Am2{a-Ig2-92) AM21(x~233-165)

30 For the construction of the other two hybrid IFN genes crossed over at amino acid 61, the plasmids

pAM6S and pAMB0 are each cut with Hindlll and Pvull, and the small Hindlll-Pvull DNA fragments (521 bp)
U are igolated after electrophoresis in agarose gels. Ligation of the Hindlil-Pvull small fragment of pAMS0 with
the Hindili-Pvull large fragment of pAM2 results in pAM94 (B1D2:DsDy), and ligation of the small Hindlll-
Pvull fragment of pAMBS with the Hindlll-Pvul! large fragment of pAM21 yields plasmid pAM76 (D4 B2B3Bs).
The structure of the 4 above plasmid DNAs-is confirmed by restriction enzyme analysis.
The respective clones are referred to as E. coli HB101 pAM65, pAM90, pAM94 and pAM76.

35

et Part II: Construction and clonsing of interferon a-2/a-3 hybrids in Saccharomyces cerevisiae

40 All hybrid interferon protein coding sequences described below have been linked to the PHO5 promoter

and the PHOS5 transcription termination signals, cloned into the yeast 2 1 vector pJDB207, and transformed
into yeast strain 8. cerevisiae GRF18.

Example 6: Construction of expression plasmid p31RT (A72)

" Plasmid pJDB207/IF2(5:)A72 (European Patent Application No. 100,561) is digested with Hindlil and
EcoRl and a 470 bp fragment comprising the carboxyl-terminal end of interferon «-2 and PHOS transctiption
termination signals is isolated by agarose gel electrophoresis and electroelution | R. Yang et al. Methods
Enzym. 88, 176 (1979) J using Micro-Collodion Bags (Sartorius, G&ttingen, FRG). Plasmid p31R (cf. EP
100,561) is digegted with Hindili and EcoR! and the 4.1 kb vector part is isolated using the same techniqus.
After ligation of 200 ng of vector and insert DNA using E. coli T4 DNA ligase and transformation of E. coli
HB 101 to ampicillin resistance a plasmid called p31RT(A72) containing the PHOS promoter, the C-terminal
end of interferon «-2 and PHO5 transcription termination signals is lsolated and its structure is confirmed by
restriction analysis.

PHO5 expression plasmid p31RT(A72) (see example 6) is digested with EcoRl and Xhol and the
recessed 3'ends are filled in with dCTP, dGTP, dATP and dTTP using the Klenow fragment of DNA
polymerase | of E. coli. The blunt ends are subsequently dephosphorylated with bacterial alkaline
phosphatase. Plasmids pJC334, pAMS0 and pJC337 (Examples 4 and 5) are digested with Taql (pJC334

50

65
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EP O 205 404 B1, Exanple 5: Construction of hybrid IFN genes crossed over at
anmino acid 60 5, The construction of these hybrid IFN genes is

acconpl i shed by essential |y thEP@20%49 Btedure as described in Exanpl e 4.

Pl asm ds pAWMR (a 3) and pAM21 (a- 2) are each cut with Hndlil and Pvull,

d the { di f Th
a'nﬁd't Eré%'?@% 2, ;t*’i\g?rg a@gp %rsosesgf e .b?%“;g;e“cgat 'ao.% reS. -
an e
32P- | % Qé;elec utl n u lro ?u '%a 9 L f}on

f

cﬁp arl & pidd 91 Lse
ag 9f " Sﬂeﬁo amp‘c n é&&é&c& @e@tng e nﬁwoaq&anam
resul ttHenrq/bm ?ﬁ oHb78n ©b: 0, HAYTREHinY dequeh&ey, PavR GF XM 9 a@ﬂﬁ%@ﬁ}bﬁd 'nﬂerﬁror(o
pol yacgy, 8fB, € 6odihg|sSquemtdafiarfti J3l MLEHNEAN1S 4 (doNBinifA the Rfbrililinidtoroh S8/, f EcageNt S
and t \s6quBnte)? PosSstihvey: BY Wutting’ tha@ B3kt vith BN SriCHiRdl armm fradged ¥ apdrxt-i gat i on
of 3 2aRIyOr300 8p @f e aGMYUrkiion PHOS PRMBlE P WINSSotHih @6dLSsquente dPRET tdagiption
Ex afop hepmifatios @ignal adis6latad by agurbss fgainddchrophtresioand slédrodiution. Ofhis Fgmd@ls clemdl ts i n
t r ans betwaaithe Hinblll and BardHi Gftest di pladnid PIPBR0T. Gtle flagiidssdre tartstoome :intp pdetstrih D1 B2
DaD4 'GRFighid LpAMBOEP 1@1156D:f. BlsBEXdmplsT tih | Toe Bs@inggionesoire @fded tocag e parevisissed f or
the cEREt 18RRI RHDSAFNOANIDI GRIF1BPIPESET EHOSIFM s it avcBRENSPRR2AD PHEIIEN 20
61. | MMdtackets the I FN type and, the section of al FN encoded on the

Lka’gnent s are indicated. resultant h}/brl d clone and plasmd DNA
gnﬁx#mm%é’owf%’m H\P'aﬁm PYRRRQ7 PHOSAFN AMIZ9nat i on _
Sau3 A Fﬁﬁs xample, 5) éﬁ Xctniuplmtht bmtﬂé%ql ) 'partlally (in 1}11 presence of 1‘3“%/%

tof a olat 56 gel eI esis
?Utﬁi% th% d 1 a% eEc 1 cut gel pu ip(aa?%msm 42%632)
3A E' ?;% 5 colf to ampicillin ré% 1R P a-
mg the

- 92)_ AM12 o THL {3Herdr 148, Ez‘w& chéﬁﬁd .Qélorpi dfgb¥Red Mt Finafi WO

hybri ¢ ﬂegf%stnﬁﬁgébs DAX Sagrhdnt &Thgaidd &t BJ b1 Bedtfidd A niw\/ﬁ5r nd

pAlVBO pﬁ&rﬁid N R hF 38 ds DOV The ibl@dtnﬁg%n& Eedebigridted @, bérevitid! | DNA

fra@mmrse/,{makobmosmm\mmj ated after el ectrophoresis in agarose gers.

Ligation of the AndlIl-Pvull small fragnent of pAMBO with the

Hi ndl |EkariRiag: ICohstrogion éfrplgmien pJDBROZDFHIOE/IANSAN GBS AMTIORAMBM112Bi  2DaDo4) , and

ligation of the small HndlIT- Pvull fragment of pAMbS with the

Hi ndl | | -Aasmids pJBBRYE PHES INAM 104) AMI¥TEDd WA 22 (seepBampies] 7 andVBGarg MigesBRIBYB4) . 36

Thesos Bemtt andPvit andhibe 8.8 Kbopetonytags pontpiniigAke fespactya fG-temmingl prids 1op ip interterapn

enzym§°'4i’rﬂalf g arerHyolafed s P agprwe @plo plecirophioresis o3ndr pleqiroeligion s Likewisegjpfasipig1 01

‘b%%%(“ -2 R rfRuronemn mmépp'i%n"t‘ "1°| 1(“’é’ﬁ‘r?s,'f digestedomithartt pesh Sy gnd

terﬁgﬁ faméns pt,809 ) ' d'

| ngqggg sformamn of
|nter '?;u Phi serua '%?ﬁ"’l? ® :i% Akd to the
ég g gﬁ& '% B> D3 W 0g re[' ion YE!E &r Bf Fr&?i ?sg?zrme ﬂﬁ"gﬁ’f Th(?lr'e tin Into
the Y&Rg térs,. SR 3 osbos /.&ﬁA 172, and
. CEreviygh 6 ons ruct |-e-ﬁ—o xpr SSI on p i RT

*\(’A?Z) 45 P asm pJ DBZO?/ 1F2(5,)A72 (European Patent Appli cat I on No.
100&@3@:&10%&@6&&& raamaﬂ g¥Bb2d7 PMOSHFROMR] a8 470 bp fragnent
conprising Th n a-2 and PHO5
t r anscr i MdsmalpJOBE0TI AHDE/FBINAMSI g (ERbrBplé B i digesed etth Hiydilieghaegmand ®b 7.5 Kb vector
el ect iparp badtaiphig Sheahhthrnainat endr @ etelitériaron icodivg r¥giongs Bblatad by ddatose@glst secirophonsigm 68,
176 ( 28Y lpctideluntivnnigkavises pasiids| mDB20T MHOGAFN Sut ti4cand LpdDB2BB tRHOSIFYINAM TORBee
Pl at nriEenp 7 afecdach EigestediOvits @b)saine eckymessandPNAi tragmpiitsef| abbut §oibrEeon@ining thd t he
4.1 kig-oreinekand shihe interferps; eqding m'mgrm@'%ﬁewéwsv@émfregq@ms Afetligated Wihditi on of
200 n@NBfliogeachfisr ranglarmatiancef €. pRUAIR]Q) plasmids RIGBZ07 glainigg, the hybrid
transf’lﬁ"ﬁﬁt‘l ‘GnD2Be 0y codigp i regipm epgh p¢RP2A7, AHOP/FN; [ M £ coptaining, e by ‘I’d@?ﬁeﬂ’"cal | ed

R e Ffsf"”ﬁfi?%%iﬁ?;@%ﬁ AP P B s

structpure rred by restriction anal ysi s. PHO5 expression

pl asmgapﬁﬁ"’f AldetidnS$ B eBoPend ted vm'th EcoRl and Xhol and the

reces P, dATP and dTTP using the

Kl egow faiagiesioadi7rii2)a72 (European Patent Application No. 100,561) is digested with BamHI and
Pvull and a DNA fragment of 6.8 kb is isolated. Likewise plasmid pJDB207R/AF (a-3) (EP 100,561) is
digested with the same enzymes and a DNA fragment of 800 bp is isolated. Ligation of the two DNA
fragments and transformation of E. coli HB101 to ampicillin resistance gives plasmid pJDB207 PHO5/IFN

, g
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pol ynerase | of YE. coll. The blunt ends are subsequently dephosphoryl ated
with bacterial alkaline phosphat ase. Plasm ds pJC334, pAMB0O and pJC337
(Exanpl es 4 and!5) are di gested B8 @ R05Ta04/B{ pJC334 EPO 205 404 BI and
PAVB0), or with'Tagl and EcoRl (pJC337), and the 3' recessed ends are
filled with the correspondi ng deoxynucl eotides as described above. DNA
frag rrenf‘g"‘%fm&ﬁb'gpdm Frerig (nferisp B&é %am@gdf'@“r Sepslastain GRF18 iplrasgiermge ps

el ect roWB?éE?@ o °\81‘°é@f°r’8’é‘l’?ﬁ’tt?6ﬁl_ﬁ§fﬁﬁﬂ?ﬂ\ﬁ acugteiiiil 4-as above.

(cont ai Bhf'ﬁ hisSts ol O%a EeROHERES

AML19 (&0t &F NEHTS, WIONASS a 109 of P hQHm%?Q}éBQ\Q‘G and
P31 R | BN hVinixfe -ECI‘%%@IWWI B&iyett Bnéqdlpd'ol Gné BirelobiBdt Bre nited [iith 381 regeRdiAtte
SeQUEACEar ahCHIRESF bty Gbast midhal Mbdiinh Blafed) @HRUDbRTE] Affer wrc&bhuoﬁaém dae@t sh-redi |1 a
DNA f r aghsaifoo®@éanstbiied $éits afstbRingd. 1300 bp of the configuration PHO5 pronoter

- | FN pr otonb Binglo gbasycotong] item @@ yeasPirkHsioiniafittidtés(itriamad SddcliatimycstsadsictisiasGRNAl | S
| sol at edB/PB20TRHOSENGM12@ ] ie plcked o 108i &b yersicnigimelohediveind 1GINMI Eflaanseybrr flagicre nt

i s cl oned doetnvat 80T O 41 @0QHipmmdibri 34 heartol a Bansith ofabeub 837 gllsimihriTeb qel3PP Aashedldnge

pl asrré deited0cmitef lanSY winimatimediimo! apc Bifro yeast ainimalDRpian vithoutaming @¢ids" BppPOBNMEE 1,

¢ al sU't'E%hﬂr‘bD'@miﬂ% ut [rpReradeizoni e iegmRONeNiaccaring fathe recisd of Gifees(Ditto Mekaly i si ae
GRF 18/ BiroBzbyatpisgsietely Uik @xcerichat B¢ S’DBW¢ Fﬂ“e51/ P/FNC'Aﬁ/Il“fﬁd 51%'63“ °f 1 9"

0 A ‘ S l iy - . )
HB 101 t P%%Bﬁ? g%)o? pfn‘ééfr 3 regﬂ %BE%Z @é&é&c&ﬁ 'ﬁé @a&ﬁa&ﬁ 35’ érEJ\J if“

GRF18/ p[q'ﬂa@?e'ﬂm ?flﬂm 'mwegded %"saz%l ‘8°°“'58r?§ ‘ﬂ"’g‘ﬁ'{; i %a

part i?4l of ! s LR ‘ﬁY V i
ffagmenﬁy' il °°i)“‘s°§?% L4 Wa%% "’ﬁ'esﬁéc Feifspelreng) oo
el ectroe utlon and I d to the EcoRl and XhoI cut gel purlfled vect or

gglr .t 2;1;3 Exyn%%cbrsb%kuﬁ !Jf £daii cell s,tmﬁwm{eﬁm@a\m &%%eﬁeroa g ;)lr gﬁt 'AR)A ”1‘2"; .Es

i sol at ed. chiy forPin8 300 i EsMieSThdtiuRD(sbe1Bxaimplo ARS &I'O0dbnsipRr W2x190mPdre coifetbd By

regi on bdntritlig@iRR trelSoria sk rotet forl 5 Mindt S0 FIm atand. taRelikI wdiRedlINée Witha@omnt | s

| i gat edHi0) redugpdhdsd th/ MBicsleuiiydidnanl L A MaXoIBIlre pRosphbidcufidr PEITI401 BeS(viv) Triton X-

t r ansf ongoloroechM PIISF (Maeck)) asd trasferrediti-a 3Bmbcorex e £The Blisperision id dehtrilygetll agaie for S

desi gnas eth iB.a Soenlb$$-84 eier ABOERIBM B/4n0 BRI BEiEpentd 10 S/ni Y siblvhix &% CERanprames 9:

Const r ueftglasmbesfls {§l4aenvirddianmid)BROFIdpY-HOBe Jol$ ahiitiib(8spersidn Hshaked opVorteX Mdteas i ds
JDB207(Sewuific irskyrremts a4, USAMRE Tl speadi fon§R 3¢- gnddenReeledhioed min inran i) baly dhis
Fgest eghaling progagure fxiepeates o PQ dimes aiiilimprachag 98 (st calle ﬂrerbquen @5605 @meai'w ng

t he resPistssope)- Bolt dabrs And olass eadsrarg ppmoyes: frop e Sejutiop 4y 8 “ﬂf\ﬂz}‘?ﬁ‘ @in at

| 4t & &d 8 'E°f°b Rypupematar 5 rapgieciad i, wng' uid
Lf;smzémfjﬁ% e %‘é k PRl PURelgAn 08 s T
di gest e %

A Ispsisterniped AT ding e biqgtein fbﬂ §6‘f5°
“sol at e

[-)
lﬁl fi d m Exgm;flelel\kAaIn{ qgrrgng rews:agosQr bp ﬁuﬁa is
ik SR, S
coi | 4B wezﬂ%é{% D‘!i/lﬁJ 1 acb B ﬁﬂ% b R ﬁﬂé‘ﬁ%‘uﬂs@ﬂ he
hybri'd i @ddtRg SRlins (6 RiNeRGA BROhAbrordNires are LSieHMrdY B dbve, e
hybri d e tirdsQr asfolbs: DB4 codi ng region) and AM 10 (contai ning the

hybri d srdemwitias GRE18BIDEBDRREb/IFIC ANl 1905 -1@Yinfdn.  Yeast strain QRF18 is

t r ansf o5THetéviciae GEEI8/JOBRDEPHAEIEN AMTUB: Chon@asmare referred to as S. cerevisl ae
GRF18s p3lasiiisiad- 685 oI 200 BRI IFN AWB202 18HBEY/MIFN AML12 and pJDB207 PHOS/ | FN
AML 10. mam@pqmzomﬂmawo3r1o°runp¢/rasm ds pJDB207 PHO5/1FN DM 1 and
DM 2 Pl Bsneiedisier) GRIE/PIGBRA0T PHIGHFMNRAIZ 05°(18%wmityhe 7) is digested with Hindl ||
and Bgl 5409 aq GRAF19/pdPERE7 9%‘2,5('81”* Hi0t 3" dFrnnéismii ng tI he N-term nal end of the
|nterfefﬁitﬁ?ﬁ5ﬁp@?i H7f32_("§"b|" t‘% * 19 unl H\'ose ‘el ectrophoresis and

el ectf o {8 §amq_ gopdifin 9 NaAMrlh' AP 199880 give
PHOS/IFN'eﬁﬂleOS(@gé Weu 38°°f'¥°'yare each d| gested W|t_h the same enzynes

and DNA_fra
i nt erfeE amp! ES oductlono ¥ ng mterQeE_zn k

s 519 Vs Sple _
| gated wipl TehPNA: o935 R0 v bisind bt Pﬁﬁ&& 5O R 959 & &r%' Jn 'a'%% RpAg M ds
o] lasmi B | M co © r Ryohe
PJIDB207nihblon 18, D, tolv]lr SodRdtr@im kB te n}ﬁ hdiese promoter PHO5 is streaked onto the surface

of an agar culture of YNB medium. The plate is incubated at 30° C until confluent growth is observed. A

sterile loop is psed to transfer a portion o; the surface culture to a shake flask containing the pre-culture
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i nterferon

"B, 123BD4"
the hybrid interferon
GRF 18 is transforned as descrgmedosheyet The 60

"Bi ) D2D31B4"

codi ng region and pJDB207 PHO5/1 FN DM cont ai ni ng

coding region are obtained. Yeast strain
resulting clones are

referred to as S. cerevisiae GRF18 pJDB207 PHO5/1FN DML and S. cerevisiae
GRF18 pJDB207 PHO5/1 FN DM2. Exanpl e 11: Construction of plasm d pJDB207
PHOS5/ MRfiurpiFY21 @staining P| asni d pJDB207R/ | F(a-2) 472 ( Eur opean Pat ent

Application No. 100, 561)

fragnent of 8.8 k
100, 561) is diges
i sof at ed. Li gatio
HBL AOto anpicill
205 404 Bl HRi 43
Yeast strain GRFl
refgrred to as S.

Tr ansf OrB bR sk PACES
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Pe,ésy&ragh\etrbe Same
h kebpdshe two DNA
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B O-glucpsecimerobydriatel
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3
%’ coli strain HB101/pAM94 is grown to an optical density of 8 at 650 nm in 1 liter of M 2 medium

containing 0.4 % casamino acids end 2 % glucose. Cells are sedimented and resuspended in buffer (18 g
cefls in 160 ml buffer) containing 0.1 M Tris-HCI pH 8.0, 0.5 M NaCl, 5 mM EDTA and 100 uM PMSF.
Lysozyme is added to a final concentration of 1 mg/ml. The solution is then kept on ice for 30 min. The .
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buffer gradient system of 20 mM Tris-HCI/25-400 mM NaCl, pH 7.9. The immunoglobulin is again
precipitated with ammonium sulphate and dissolved in PBS at a concentration of 10 mg/ml.
Sodium dodecy! sulphate polyacryl amide ge! slectrophoresis (SDS-PAGE) demonstrates a purity grade
" of more than 95 percent for the monocional antibodies 144 BS.

Example 18: Preparation of an immunoadsorbent column

One mi of sattled Affi-Gel® 10 (Bio-Rad) is coupled to 17 mg of monoclonal antibody 144 BS according
to the manufacturer's instruction: Affi-Gel® 10 is washed on a sintered glass filter first with cold distilled
so wator and then with a 0.1 M NaHCO; solution pH 8.0 (coupling buffer). A suspension of 50 % gel in
coupling buffer Is transferred into a plastic tube, mixed with an equal volume of purified monoclonal
antibody solution and rotated for 4 hours at room temperature. After coupling the gel is washed with
coupling buffer and, in order to block unreacted sites, is treated with 0.1 mi of 1 M sthanolamine-HCI (pH
8.0)for1t0 2 haurs at room temperature. The gel is washed with PBS in the presence of 10 mM NaN; and

56 kept therein at 4¢C.

Example 19: Purlfication of recombinant iFNa by immunoaffinity chromatography
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Example 21: Lyophlllsatron of hybrid interferon "B1DzD3Dy"

55 Interferon "ByD2D3Ds " purified either via immunoatffinity chromatography using monoclonal antibody
144 BS or via conventional chromatographic techniques (cf. Exmple 20) is dialysed against 0.5M NHsHCO3
and subsequently iyophilised. Small volumes of water are added twice to the lyophilised sample in order to
remove NH. HCO3; completely. The solution is then relyophilised.
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(pH 7.2). The solution is dialysed overni ght against PBS containing 0.02 %
NaNs. The di alysed solution is mixed with 1 mM of the imunoaffinity gel of
Exanmpl e 18. This nmixture is gefPQ20AMBled for 1 hour, .then packed into a
col utm and washed successively with 5 col um vol unes of PBS, 5 io colum
vol umes of PBS containing 0.5 MNaCl and 0.2 % Triton X-1009, and 5 col um
vol unes ok, ﬁ? Alternatively, the inmmunoaffinity gel is packed first into
the colu t he di al ysed sol uti on added .on top, then washed as

descri bed.__The reconbhinant hvbrid IFNu__(__|3|__Dz0D&D4 ") Is eluted with an

aci d; buf f¢r pH 2.5 contai n| ig18 %gg {4 C2aCkd) QR Cl. The active
| FN fractifons are neutral i Fedeid{ tl; 1 Y M Tr |C(s dfbaqyge%“ggéz\aqaﬁt PBS{ and

concentrafed to about 0.1 Tg/pm,upmrein@obﬁdrgged#hwﬁdﬂ Eiiﬁt]' 0” flal bed
menbr anes M@WW&MM \Qf

i Mmunoads e rbnositeatioal Fxanplie 18 caeat ai ni ngpol7 ng_ ofo(mnn- ocl pnal
ant irtpody JluhiBs/mkl about ;L_L_Zﬁm_:[ of each of IFN-a-2 and |FN-a-3
pol ypepti ey é ayt 0 g of o FN aylstype !pgl ypeptl « 1. 15 g hybrid
interfero By % ?5rrg ybr|d| terfe:;(}n "Bl D2 aB4", 1125 ng
hybrid |nerf0§p§1m B|,u2D3D4", 03 Igy rid ipifgerferon ;°gl 828133", 1.6 ny
hybrid inf erfenpm,gga,,--' Bl3D2810215 1.0l my hyprid i nterz &8ron "B1| D2D1B4 "
1. 1%° ng hybri ¢simdegpier on | Bl Bf.lEsD4 sngl 1. 2fp. 0 hybri chlsnterfer DN
"\BGDZI B3B4". ThepjimyByhoadspr bens.¢gel nsy7 be usg@ for uprt,q 50 sepprations
wi t hout siyibst ZRidadisDi'bss of caph@ity. Bexombirmnt | FN-ai2s | FN-a- B,
| FN- 1w 1 ype"pdﬂa})pép‘tl desj and h)ﬁbn d 7m er - fions purlsf |6ed by this met hod
ake ,loNDgETIoTS ™0 F S : Yy d

i nterferons using preC| pltatl on and chromat ographl C rret hods 1 I of
interferon "B102Ds04" containing:solution clarified by centrifugation (cf.
Exanpl eampid-24:Phairacsatdafiprbpaftion (paréi@eral Mirdvkibtratih) i | t he sol ution reaches pH
2.2. The solution is stirred tor In at 4*C and the precipitated protein Is
sepas at e@ mg of hybrtt inteifferapats; DIDs DBCIHRvingDs epecifio atiaityl of a3+ 102 uBIBENg @nhusian MSHC f Or
20 m ngells, Tanee disDivpdiinl 1 mi of 8N Hureandeedima alblunbii eThe Urpseitinga s@utibn iisspasseduttylotght® 30 %
sat ur abécteriolegicahfites piddthe fiflased spintion isf sybdivide@ihinder saséniit iconitions itoj WP evidisfeach 1 h at
41 C atniwining 3621 upitsfof gesel hybrid dn e T ivigls whisl pre shitebl dpr perenterptadminisiralion | s

t hen d?’&PS?@é’B'sz@Eﬁ"r'f‘s'!‘e@'%M’Rﬁ"lﬂﬁg'zﬁf pH 8.2. An interferon activity of
abodt 10M ¥ UF‘?'H'" 'F‘%"“?’o(l?‘lﬂ°°"ﬁ'"6'gl5t?rﬁ1°‘d’bM’é“H’ ﬁ‘ft}s B‘GVH‘?P’GWé?dattyl '-ﬁﬂg Sé"bﬁﬁ}gose 6B

(Phar n‘é&ﬁ%‘g fj g{f" tQ nma “lé]: actéj‘r B0 ang
02 Ta?gg“ogs?‘%"“q] ? 22“?283 SRR ettt 2,
the ecolurm i's washed with 150 m eqU|I|brat|ng buffer El ution

of bou snterferon is performed using a linear gradient of 250 m 0. 05M

sodi U%ﬁﬁ&h@iﬁﬂ&ﬁo&uﬁ%&mﬁ%&b&l EQ,FWGQ PN SR@Enyp acetate pH 2.8 and
0.5M NaCl and foll owed by a washof 150 ml of ‘0. 05M sodi um acetate pH 2.8

‘afid 0. R MaNRBrid idkGeron polypepts tHaviy ' M tafink EdciNsdqliehed icOASosad Of PROtEMura&d-

di aleysed saq;:amastéoﬂes%Mner SarvlirtdCheid) iofhtRy apdnBmiGdr tb NUBEdRENREs AL hirvent ymi N t he
di al ySed phatilastoiddnterfeona iy IFdhe-araide LWFNLO3, dald/ iylorid Tkesferom pblppepideckmingi selgcted  t he
col umm i drombwegroipsconsisting of iarpbigpdplidednaving & DHDVBRDBSequercerohsistimg of @minb acidsy! 50 ni
Q Sephar & &50aefi LyifNexd: pnnageino fols i e 168) of iLgiFtgtd b ipbivreptds hagngep 6ige pdid 0. O5M
Tris HCl spaypfcsrcopgisting of amimoadds 1o 92ind Lulbtbe2. anipg peidsd®3y 1t189 pbldiiN-«d/edii ni ng
sol @ i on Mo apiAt | Hdo 16f efHaIFNe-2¢ andmpplvaertide baying @npreine aeid eequenge conslplingef | s
subs equeﬁf“l‘? aGids hio 0 4f LM ar2raminaasids B fo-42;oh by INit-P.Aminopgids 88 o 1P Pt i s

el uted: §ANRG YN Ginepeighistde “?9°Ebv"6"*r &P A3200 M 0.05 Tris*HC

pH 8. 0 ur e nterfer ut 0.3M NaCl. The active fractions
shoy a“si n%r“g’"?) #H"W pghgﬁp%)%%?f% ﬁ°é'P“'?/ml ght of 19,000 when -

ana%@sed on SDS pol yacryl am de gels. The maxi num capacity of the anion
exchange colum is about 50 ng of hybrid interferon "B D2D3D4". 50 In an
anal ogous manner, hybrid interferons "Bi D2B33B3", "Bi 02B3D4", "B D2D384",
"B B2B3D4" and "Bl B2 Da B4" can be purified. Exanple 21: Lyophllisation of
hybes d i nterferon "Bl D2 D3 D4" 55 Interferon "B13l 020304" purified
either via imunoaffinity chromatography using nonocl onal antibody 144 BS
or via conventional chromatographic techniques (cf. Exnple 20) is dialysed
agai nst 0. 5M NHAHCGa and subsequently Irophilised. Small volunmes of water
are added twice to the lyophilised sanple in order to renmove NHAHCO9
conpletely. The solutlon is then- rebyophlllsed
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is performed as follows: 0.5M NHAHCOs pH 8.2 is added to the Tyop

sanple to obtain an mterferogpgqafgg&gah on of abouﬁ"m

redi ssolved interferon has a specitic antiviral acti ﬂ m;” ny
which activity is identical to the correspondi ng val ue Isef ores

| yophi l'i sation. 5 Exanple 22: Physicochem cal characterisation of hybr| d

i nt er f efabke Bhe hybrid interferons according to the invention and the
parental Interferons are subjected to polyacryl am de WS gel

el ectro ture 227,
680 1o |(1970) J. The ap a?’-'el#timeeeﬂlia'r(%msdhtb\)ofsmmthyml d iphterferons

given i Kilo-Daltons (k) )actEi®nmma- rized in Table 4. Table 4 kontains
also th |soel ectrl c p0| t prope ATE; 1’B°r?é'PH’57§ﬁ¢id6Ih'f’rh°er$%1rleﬂ\s as de} er i ned

usi ng LI E elgel's contar nj ng Aﬁph§%l nex. le I —Appar ent

g} eculI uélﬁlsg antP soel ecttic poi RY%ri d IIn‘Em ?erons FN & 5 20
app. noljecorar V\lcn e~ pl 2 2AA—000- . .
. TEN 3-2 ¢"B") 306 000 4.0 s.7 5.2 B,6B2DSD4 -
27,000 -3 ("D") 5.6 dlff@sé) DI $28384 3-2 3.920, 000

5.0 Bi B2 82BaBaDsDy” 4.6:2 B B*.0a B4

265 000 DiDaBaB5 5 ffgs%) B [Sz@aDt 4.8 4.319, 000

5.4 B, Bz,g =§-’g°,, ojopo 53 10.05 ¢ p; 525D834

20,000 | wg'pipipiw5.5 B, 023ES BE 7-820, 000 11-4 5.4 30
]:hhe am no a@hg guence pf th% ybri cg bnterfléfbns accdgdgng to tfhe

knventi ends determned hsing-a 470 Aprotein’ sequencer ‘Trom Apdl i ed

Bbsystems or usi ng a 890 C Beckman sequencer. In both cases autonated
Edman degradation is performed., The structure.-found is in full accordance
W t h the e>§p cted one The N-term nal amno acid is cystelne. 36 Exanple
23. EEC g4tice! prapas tergl f IR0 of (2'-5') ollgoi soadenyl at e

synt h;;ZSg ofahCany He% %%aye al\Jrcriilg c!vf% a%ﬁ@ %te ‘F qg’ &}Itlts/ ancﬁljléHSI i In
C! ru n
Con %&-%Iad.éaﬂmlep h&% (?golu %ﬁ Eéegtid &In E n@ 5‘300 als‘gg D '
2,6 108.unkZdPp ¥ hybridtertelo whi o Luitalflo 180 brehterdl BaRhiNRAlon 5 X 106
cel | §ro BRYorsbR BRI iR thS cggrp rre;(;ngkgpg 409@00 rev/mn) and resuspended in 500 al
Ok COl Gh thy Sirfle kbirbe Vials 26htakliAgs.4-2 0T 0GAX M2 ubisel chay lbelidpaied By DERS Nan@ay) f oni ¢
aci drebpekfivery, ¢ the hybrid ifterfedn. gCl2, 120 M KCl, 7 nmM diithiothreitol, 10 %
gl ycer @l an @ndlogdasNagrinee tvials eﬁ&)mua@dybriﬂdntbﬁr&d"& D#B3 8, "(1"By BalDs By © €'B1 ibemsarrpl es
ar e THOsD:8endrr"BfB:B€ " ($POdig actbvitiosrn .eg* 16, At 10%,,7.74107) 3.2 0 dnde8° sipespeetvailgl | s 45
r ecosenrbedreparéd-at sayed for (2'-5')-oligoisoadenyl ate synthetase activity as
fétlows: The .supernatant Is mxed with 50 U of poly(rl) (rC agarose (P-L
Bi ocRescal s) for 15 min at 30 v C and the non-adsorbed material is renoved

' by c@ﬁt“?ﬁ 'ij‘&t'?'lﬁ’t‘!"“ﬂﬂfé‘"ﬂﬁ‘l"}ﬂﬁ‘?'?ﬂ P'E:)Dsaﬁﬁx(ﬁ%gd"hﬁse?ﬁ'vd-lu is | ncubat ed WI th

rs amlnternatlona) for 20 h a

A%P C,
i P 'rﬁv'ﬁg uggi og@m%ﬂq oot R o Pl ¥ roma
Lr eS8 i nd n huma m-
buf fer °§ a5 il 5“&&?@ J‘f?f:fﬁéta: S el plndl % BaEets)
Resul t 54 l1Ep #Ri-

2 and amino acids 151 to 166 of LylFN—a-s a polypeptide havmg an ammo ac:d
sequence consisting of amino acids 1 to 92 of LylFN-a-2, amino acids 93 to 150 of LylFN-a-3 and

45 amino acids 151 to 166 of LylFN-a-2, and a polypeptide having an amino acid sequence consisting of
amino acids 1 to 60 of LylFN-a-2, amino acids 61 to 92 of LylFN-a-3, amino acids 93 to 150 of LyiFN-
a-2 or of LyIFN-o-3 and amino acids 151 to 166 of LylFN-o-2 or of LylFN-«-3.

2. The hybrid intatferon polypeptide "B1B; Bz D« " having the formula
50 -
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are expressed as the fold ingrease in (2'-5Wligoisoadenylate synthetiie
activity in interferon treated cells relative to the level of enzyne :

el 19) s5as™ 5% 565 o o rame s s o | A AATRKINHAP
10

Fold increase in (2'-5'") (A) synthetase activity IPnOe ATP®

i ncorporated/ hr/10, cells| IFN concentration 1

100 CYSOASP tLEV PRO GLNFHR YI$SER LEUNGLY,-ASN( ARG ARG ALA LEU ILE LEV 3 6
4.0 SLEY ALA GLN MET ARE AKG3ILE 'SER)PRO PHE SER CYs LEY:I1%s ASP ARG Hr8

3.2 3.9 '""B1B] D3D " 3.4 - 3.2 4.6

. 1 . . .
4 0 "B1D3B3EASP PHE GLU Pué PRO GLN;GLU GLU PHE ASP ASP LY$ GEN PHE GLN LYS AlA3
762Bj Oa- B3DAGLN ALA ILE SER YAf LEU HIS GRUYMET ILE GIR. 6LN THR PHE ASN SED Pfik

Bi D: B3B4" 55 6 5.7 7.8 11.4 "Bl "5.8
8 9 12SER THR LYS ASP $ERSER. %%@mu ASP GLU THR LEUJEY ASP GLU PHE,
9.1 TYR L6 A0LEK ASP! GLN24LN Rixar aeC asp i e8| GLU SRRIoYiSi VKL MRRIrGUAt er al

pecific act i1 Y6 gr1v& 36e il ¥k o CHEREE GR SPLREP SR ph A, o 1

gO {71 _of | gNi mumnqlsmnslrjmmlpunmnn _A![GIGILES'BHH F,Euigvmpmu TBR G_wi L¥ss $¥8 TYRr ough a
erio

aggpt isc cogdlﬁ%ﬂl g%% ‘%Y%t%ﬂqgéi’\%'é{ 'ghtég{:‘\?l‘ %R(?)ﬁp'g{‘ ncﬁ'plgh? ﬁ?%&uﬁyg%ur e

hydri d i nt er EElF SER THReASN XEY GUN EhU ARE LRI ARG |ARGF BYS ShVent er al

adm ni stration are preferably stored in the cold, for exanple at -20 * C

30~ In the sarrtgo nper, vials containing 5.2" 106 or 1.04"107 units may
ba-pr epar eBBFEL W4 or 8 ny, respectively, of the hybrid Interferon. In

an an¥ 01993% @EQ%ﬂergWﬁe&gg%g% Bg @ﬁmt}‘g,o}maerfer on "B13D1B33B4", "Bl

B2D9B4", B4" or "B1B2B3D4" (specific activities
1.28"108, 2"108, 7.7*107 8010 ng,. 8- r iawel : pared. .
3570l ai ms O GYSAST o B0 i T g8 SR D B PR ARG 10 113 REEPE) 2
NL, Sk CH, Liv AvA/GLW MET ARGNARG iIZE CSERDPRY/ PEPt SERcCYSILER QLYSa ASBE ARGOHER | d
o f > . !
arino acr d_| R ottp Lt WRe ol GHY g1l Nuaf\Bie aspRSH ERE QL B GRNAXS ROW' D
| nt er f erons GAN AMASILE SER VALl LBV HIS GIILMET HLErGl¥ FhY JHR ASH | LRV BYE ge
being sel ect ggn RIS RsH WP sFR MK UeP as? @Y YigRLiz0IEE ALP NELIARKEN NO

aci d gequence consisting of amno acl ds to 150 of Lyl FN- a- 1 N0
aci ds 151 t oTYRELBfGLY/L P. GLN SLNOLEH,ABY AR %Pﬁ'@‘é‘ﬁ giﬁar’él‘wd@quence
consi sting of @HLYoARS VAE Lyt BLY ZnR! P/ LEDHET2ASIAALA ASPCSERS 08 LEY ABD oOf

-3 d i ds, f -2 i d
naving an_ antho 118 B B4R o ARG A rieh gHE el i LB R A tg A reet | o
Lyl FN¥cf -2,  apk rmoacYSIALAITRIOGEE VAL VALl ARB ALA, CLUNILD METi ARG SER( BE] §BR of

DN acs 2 r sk MR A LA S RaRCARE 188 pi tlp Rl DTS O
+ornmul a i | .

40 according to claim 1.

4, The hybrid interferon polypeptide "B1D2B3D4 " having the formula

45
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50 55 26 EP : 0 205 404 Bl . 1111 X 11

61 ff~~~11111 11°1111111 HIHI~ 11 11 Table S

Fold increase in (2'-S') (A syfPfe2t048tivity tpnol e Wl”"l""l""lllﬂ(lﬂl

i ncorporated/hr/110 cellls IFN concentration
100 1000 O lunitsa/ill
| FN *-2 ('C¥S)ASP LEU PRO GLN THR HISGSER LEU GLX ASN ARG ARQSAIZA LEU ILE LEU5.6 a-3

(VDW) LEY ALA GLN &E@GARG ARG ﬁ.zzsm ZRO pn% 3%%5&1 LEU LYS AsP Aﬁcﬁigml

3.4
, ASB PHE GLU PHE PRO §L§JH.!J..GLU mgg;spangr WS GLN PHE GLN LYS ALA
1@LP ALA ILE SER VAL REUGixsz 80B4kET ILE GLN GLN ILE PHI ASN LEU PRE’

" " 5.8 8.9 12,1
175 "Bx BBDggé.j.mﬁ LFPRPser SER ALA ALA TRP ASP GLU ASP LEP LEU ASP LYS PHEg -
Exanpl e 24: CPSaHREGEIULEY T YR GBY LAt LEWh AGP ASPNLEY BLU BN OYS VABINEMNBLRS 2

nmg of® hybrig r a Y, 3 108
units/ nmg on dljmruaA% {ﬁis ﬁ.}: @ggfgeadrlgtg\é [ n &L%A%Sf g%'*\l\ih'gnﬁj
al bumi n. Th¥Ak ARG LY&@'YBOP*{R Gb¥ ARG I)b%%&l ltwrwguu_mww LY OlgiSc 2YR f| | ter

and the fil gex egrsers v{£ie r InerC | o 100
vial s each cont a|Rn| n kmm%%v%tgﬁofﬁngggg ﬁ?l }l&ﬁt er grkgﬁ;ﬁlrhgﬁvi al s

whi ¢l are sIfY ﬁﬁem‘gl“sﬁa’rréhf;@eﬁwawﬁ &EQ ARGt ARG LES SLYr ef erably stored in
th\e(cold for exanple at -20 * C. 30 In the same manner; vials

cont ai ni ngccgrd,gggo%‘h ;f 1.04 OL7 units may be prepared by using 4 or 8 ng,
respectively, e hybrid interferon. In an analogous manner, vials

contgi i ng, by, B "B 1D2B3D4" , VB
C Dy oe/hY d'ﬂmﬂ"%@%g% BB 07K At e g S 108, 2-10', 7.70107,

ol t vlffné‘”?s;%&s}ﬁimgﬁgfﬁﬁéﬁﬁ' s 58K 13 BLERBh St e B8 [y B8 B | 1
Pgb][ - SI‘I QL G!I_EiJiAm clmlS unm’n v Tl Bnmo?mm?znmunsmqmcpsmmémgngf t wo
nunber to %38%3&“0@@ gg&fﬁiﬂg@q gﬁﬁ%ogﬁaﬁgia@si ﬁ?’gﬁgrgﬁgﬁ% a-2 and
Lyl FN-a- 3, Giai ALADE| SER MARILESr RIS 00U WMETPILEI 6L cLNgILE |PHE! ASN LEYFHENe ]group
anino_aci qo R PP THNPRY SO sRACKARR AR RS SbOHIIPIEE KBRS 4D O

a pdPypept iG¥S TR iChY LBV QWR 1E.Na@EMN LEB (ASNNASP é-BHsﬁlé*tAMg ‘3\3 VAR MET s1to

92 of Lyl FNog gy AEALSGLE TrSrid phSCheh! by WG RaSasP SedSrLe LG aci ds

451 to 166 of I EN- a- 2. a pol }/.g havi ng an am no acid sequence
cOnsi sti ng @ h?g/ﬂésa%ﬂdgmi ARG G& SLE| RFRF‘AIZR RER BLUGLYS LI T of -

Lyl GN\-2a- 3, $¥R #Ro %Qsd&uBQaﬁ CGL%WMQMLyAda\hLﬁciUOILEOﬁEtMEI\sm ‘PHEER ani no
acids 151 to 166 The hybrid inteferon

ool ypept dABURSERALESAY L megufws Sy LES $r Tvs dfo

4

NN
(oo NNy

according to cléim 1.
40 '

6. The hybrid in_terferon polypeptide' "B1D203D, " having the formula

CYS ASP LEU PRO GLN THR HIS SER LEU GLY ASN ARG ARG ALA LEU ILE LEU
% - LEU ALA GLN MET ARG ARG ILE SER PRO PHE SER CYS LEU LYS ASP ARG HIS
ASP PHE GLU PHE PRO GLN GLU GLU PHE ASP ASP LYS GLN PHE GLN LYS ALA
GLN ALA ILE SER VAL LEU HIS GLU MET ILE GLN GLN ILE PHE ASN LEU PHE
50 THR THR LYS ASP SER SER ALA ALA TRP ASP GLU ASP LEU LEU ASP LYS PHE
CcYS ’I'HRI GLU LEU TYR GLN GLN LEU ASN ASP LEU GLU ALA CYS VAL MET GLN
| GLU GLU ARG VAL GLY GLU THR PRO LEU MET ASN ALA ASP SER ILE LEU ALA
VAL LYS LYS TYR PHE ARG ARG ILE THR LEU TYR LEU THR GLU LYS LYS TYR
SER PRO CYS ALA TRP GLU VAL VAL ARG ALA GLU ILE MET ARG SER LEU SER
LEU SER THR ASN LEU GLN GLU ARG LEU ARG ARG LYS GLU

55
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55 26 * C L M S CYS ASP LEU PRO GLN THR HI'S SER LEU GLY ASN ARG
ARG ALA LEU I LE LEU LEU ALA GLN MET ARG ARG | LE SER

ASP ARG H' S ASP PHE GLU PHE PRO -@P\ £35.408184 PHE ASP ASPIM"%E'@E@'MH E
ALA GLN ALA | LE SER VAL LEU H'S GLU MET ILE GLN GLN THR

THR LYS ASP SER SER ALA ALA LEU ASP GLU THR LEU LEU ASP GLU PHE 10 TYR
| LE GLU LE8cwsingdtp neim 1y LEU ASN ASP LEU GLU SER CYS VAL MET &N GLU VAL GLY
VAL | LE GLU SER PRO LEU NET TYR GLU ASP SER | LE LEU ALA VAL ARa LYS TYR PHE
GLN ARG T-LEhqhybrig iffgrigrompqlypeptifie) Bz By By \revipg/the feppulsen SER CYS ALA TRP GLU VAL
VAL ARG ALA &LU | LE MET ARG SER LEU SER K> LEU SER THR ASN LEU GLN

GLU ARG LEU ARG ARG LYS GLU accor di ng to claiml. 20 3. The hybrid
i nterferon p@YgpAsht LEG PRBi CBP TBB 4 SERILENGHYhASE ARGLARG AXS LESPILEWEPRO GLN

THR H S SER Y R LELL | T ARG
ARG | LE SER %%G@%ﬁgﬁé@ %*Eﬁﬁﬁsﬁ%é%IgN QLU
GLW PHE ASP ASP PHESGLY NPHBHEROGORN |GIY BLIA PHENASRASP LS SH WHE GLNULYS L& U MET
|LE GLN GLN By QdErfeierEhiPilEy38s oLy n&EFh%LMSENAﬁ'% PHE A3RRLfY-AupLA LEU
ASP GLU THR LEU LEU ASP GLU PHE TYR I LI N GLN LEU ASN ASP LEU
GLU ALA CYS \BR THErLg§ MSP SER SER %T&WSRR@'WﬁPG‘_BF EEV ABRRLERBHEEU MVET
ASH ALA ASP SR THREGLEWFALAYR/ALN LGLE LB(S ASNRASPHERWNREGU AS¥R tks VAUR@IEGLN YR LEV

THR Gi&/ LYS R P V, U ILE
vier ARG ser BHE AROEY b TREREp SR, B e mb M s A B B EEALE T

40 accordi Y§LtARG L¥S YR, PHE GIN ARGy BEE THR nkEW TVR dEUTHR) GEY1LYSeLYSBIYO2B3D4"
havi.ng the T gERUsER ¢g EiQ.A TRP GLU vulvlé?iné’ﬂ«m oL n.h MEY aRc GER A stU PRO

O TI HR HI S_SER: EU GLY ASN ARC ARG ALA LEU I LE LEU LEU ALA'GLN MET A

ARG | BE SER PRY ¥ %FQSQY@‘LEU' Lk?él AR LERRLYS| 8ER LYS GLU ASp PHE GLU PHE PRO
GLN GLU GLU PHE ASP ASP LYS GLN PHE GLN LYS ALA OLN ALA | LE SER VAL LEU HI' S
GLU MET ILE & % g_%il éE PRE ASN LEU PHE THR THR LYS ASP SER SER ALA ALA TRP
ASP CLU ASPPTEUOLE"RSP LYS PHE CYS THR GLU LEU TYR GLN GLN LEU ASN ASP LEU

GLU S hmeBul \é@ka 2 th &&%Eﬁmﬂabkw GLU
acp oBk B gcﬁ%,;,%" °§RN"L'%8Q1’\’(A§ =t S LUV A Sy e
LYS LYS TYR

9. Useofa h’_.ybrid interferon according to claim 1 for the manufacture of pharmacsutical preparations.

30 10. A hybrid interferon according to claim 1 for use in a method for the therapeutic treatment of the human
or animal body.

-/ 11. A method for the preparation of a hybrid interferon according to claim 1 characterized in that host cells
transformed with a recombinant vector which contains a DNA sequence coding for said hybrid
35 interferon are cultured, and said hybrid interferon is isolated.

o 12. A recombinant vector comprising a DNA sequence which codes for a hybrid interferon according to
\_/ : clam1. '

40 13. A host céll,'transformed with a recom‘binant vector comprising a DNA sequence. which codes for a
hybrid inte'rfbron according to claim 1.
G
14. A host cell siccording to claim 13 selected from the group consisting of a strain of Escherichia coh and
a strain of Séiccharomyces cerevisias. -
45
Claims for the following Contracting State : AT

1. Process for the preparation of a hybrid interferon polypeptide having an amino acid sequence
composed of two to four sub-sequences corresponding in amino acid identity and number to sub-

50 sequences of human lymphoblastoid interferons LylFN-o-2 and LylFN-a-3, said hybrid interferon
polypeptide being selected from the group consisting of a polypeptide having an amino acid sequence
consisting df amino acids 1 to 150 of LylFN-«-2 and amino acids 151 to 186 of LylFN-a-3, a
polypeptide having an amino acid sequence consisting of amino acids 1 to 92 of LylFN-a-2, amino

acids 93 to 150 of LylFN-a-3 and amino acids 151 to 166 of LylFN-a-2 and a polypeptide having an

66 amino acid seguence consisting of amino acids 1 to 80 of LylFN-a-2, amino acids 61 to 92 of LylFN-a-
3, amino acids 93 to 150 of LylIFN-a-2 or of LylIFN-a-3 and amino acids 151 to 166 of LylFN-a-2 or of
LylFN-a+3, characterized in that host cells transformed with a recombinant vector which contains a DNA
sequence coding for said hybrid interferon polypeptide are cultured, and said hybrid interferon is
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SER SER CYS ALA TRP GLU VAL VAL ARC ALA CLU I LE MET AjoE(IaE_Ii_L,E_LLSER—’I‘S'/
LEU SER THR ASN LEU GLN GLU ARG LEV ARG ARG LYS GLU ac ing to claim1

-20 5. The hybrid interferon pogypepsugegi Bl D2D3B4" havi “m YS
ASP LEU PRO GLN THR HI'S SER LEU GLY ASN ARG ARG ALA LEU m\m “

MET ARG ARG I LE SER PRO PHE SER CYS LEU LYS ASP ARC HI S PHE G°U PHE
PRO GLN Gedltés. U PHE ASP ASP LYS GLIN PHE GLN LYS ALA GLN ALA | LE SER VAL _
LEU H'S GLU MET ITLE GLN GLN I LE PHE ASN LEU PHE THR THR LYS ASP SER SER ALA
ALA TRR. ABpcesy breasing MEClaimEUchagFtoizeds irpigt tphybrid integiren pplyReptidey i felgctyd/ oG N GLN
LEU ASN Atpgiopm rogsigingrpfAvirigdnteyferonipptypeglidq @) RaBed(having thAprmeiey G_.U THR PRO LEU
MET ASN ALA ASP SER I LE LEV ALA VAL LYS LYS TYR PHE ARG ARG | LE THR LEU TYR

LEU THR GL T E = VAL...V, ALA GLU
LB v ARSTELEH: Eéﬂgéﬁ ol g S B o @ ARE R he Ble £E (VS 3
accordi ng tlEUcAlsN GLN METOARG ARGcILEyBER PRPNREE BER &S plBUy bEH tASEcARGBHIS? D3 4"
having the Jsor s 816 9Bk B FRCLE k! Rohse 358 el KASHARELARG ALA
LEO PLE R PRO PHE SER CYS LEU LYS
ASP ARG HI §Ll{9ﬁ-4°|I|EE G_EB WELPR@TGLﬁF'G_"@Td@ ﬁHEGAEPT*Rsﬁ"E\'ﬁN(iW BHE GLN LYS

ALA CLN ALAERLEHROERS \Wsle SERJ sBR AT MAMLEU| Adp 6L THRN\LEU EE®HASPAGY lplk) PHE so

THR TIR LY D ASP y PHE CYS THR
QU 4kEU TYAYERCERY 12 A R tA A B8 <o St e & arc vl
GhY GLU THRLPRAILBLY MAL NSNGAU/SERSPRGERU|NET T¥R) GAUAASPASER VISE| MV AKR PHE ARC
ARG | LE TH'M-,E&GTX& LﬁH FWG%%@YﬁP{-ﬁRTxYﬁ PR TER THROGEY iré'—ﬁstgE rGLU VAL
VAL ARG ALA GLU | RG SER LEU SER LEU SER TNR ASN LEU GN CLU ARG LEW
ARG ARG LY§E&_-‘E¥R2§YS AI{“ETRR) GLYVALQYAIRARG ALA GLU ILE MET ARG |SER1LEV SERE11111
11i #11 11 LivaseROTHR SNt DEW lGBK oLU. ARG LEDearwsy hre d.ysnér,f er on pol ypeptide "Bl
D2BaB4" having the fornmula 5 CYS ASO LEU PRO GLN THR H S SER LEU GLY ASS
ARG ARG ALA LEU I LE LEU LEU ALA GLN MET ARG ARG | LE SER PRO PHE SER CYS LEU
LYS ASP Ar@ridipierieren polypeptide LsBDsPy haying g feido LN GLU GLU PHE ASP ASP LYS
GLN PHE GLN LYS ALA GLN ALA | LE SER VAL LEU H'S GLU MET ILE GLN GLN | LE PHE
ASN TEU PHRyEHRSH IﬂBuLm AER IARRISEBERIAUACLY RSP ATSP ARG (ALASEEU HUELEBY ASP LYS
PHE CYS THR QLU LEU. T Y GLN
CGLU VAL GOPARA (6Ll Mt A ANy se o vip SER (et Pl 1S 050 A Mab, O
ARC LYS TYas%HBrﬁﬂUUAm PRG GINFOLIEGLY WRELARP ASR LYSUGLN PHEYGLN W¥S A SER CYS
ALA JRP OL 2 EU SEl t
'LE hon L i Jaz e U itcnigmul e i OEF GhFru sheflon Loy i

SER THR LYS ASP SER SER ALA ALA LEU ASP GLU THR LEU LEU ASP GLU PHE

~ TYR ILE GLU LEU ASP GLN GLN LEU ASN ASP LEU GLU ALA CYS VAL MET GLN
56 GLU GLU ARG VAL GLY GLU THR PRO LEU MET ASN ALA ASP SER ILE LEU ALA

VAL LYS LYS TYR PHE ARG ARG ILE THR LEU TYR LEU THR GLU LYS LYS TYR

3»-/ SER PRO CYS ALA TRP GLU VAL VAL ARG ALA GLU ILE MET ARG SER PHE SER

LEU SER ILE ASN LEU GLN LYS ARG LEU LYS SER LYS GLU,

hybrid interferon polypeptide "B1D2BaD: " having the formula

80

56
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25 8. A pharmaceutical preparation that contains a therapeutically

effective anount ,of a hybrid interferon according to clai m\““““‘“(“‘m”“\
hy-bri d i nterferon accor di ng to cl&R #Rra5 404Bt he manuf act urm

phar maceutical preparations. 30 10. A hybrid interferon atcdrdi‘ng "to'claim

1 for use in a nethod for the therapeutic treatnent of the human or ani nal

body. 11. A rgyshesk ey SrReccON TRRMS' SER QEUacHYy REk ARGNARE fASK EVAEERLEUNY tO
claim 1l characterized in that host cell }F‘t ransforned with_a reconbi nant

vector whi ch XYy GL¥ HEGARG A Hie 5B SRR FHEo FER 13 ﬁ%ﬁ"& AP ARG HIS

i nterfgeron arASPCPHE GLR CRHEAPRD GAN (GHVY BLU (PHE nASPr ASP AUYSI 6LN PHE aGINILYS ALAA

o Peron a8 B JEERH LR 3o S BELVER L TP U a0
reconbi nant VRHRt THR C¥STASPS SER) SERDNA anaanmmnmmmum u:umsr by$ rPHHE

nterflron AGAar e At Riicly dik 1Ay MR A Ly TR Rt uChEd Lh3

sel ectied fro he ‘group consi s erlc la c and a
strain of Si dii-ﬂav&inﬁb‘éswdeilb&l%paﬁik BRO CEHi¥AY TYR GLNeASHISEBWIL¥gLEbALAACt i ng

State: AT 1. ﬁioﬁﬁgsz.yggfmt e WLﬁpﬂ{Gah.t)"i‘PﬁfLﬂl Wﬂruﬂl iR %ﬁ%f&”ﬂ@'rlﬁ%ept i de

havi ng an am no aci ence conposed t wo four sub-sequences

corres ondi nPERNSERCXS M FRP GLH¢ ﬁlyvﬁ‘ndnﬁﬁﬁeﬁwol@uﬂm \BG SER LEBY $ERces of

iman " ynphohlpgsges duk 'dsw Lew @18 dovl kR¢ 2rd owd aky | f¥S- aed, said hybrid
nterferon polypeptidc.e being selected fromthe group consisting of a

poI ypeptid ' epUence consisting df amno acids 1 to
150 of Lyl E’@g\% ggo' Q&%acfddg% %"{"8 "PEEMYR Lyl FN-a-3, a pol ypepti de
ha¥¥ng, an am no aci d sequence consisting of amno acids 1 to 92 of

Lyl FN-a- 2, aous\as®CLEIS PAG ¢ 1AR HIS $BR Buvoer¥y Ak AnGi As ACA A¥UldiE LeY166 oOf

of am no-aci HEO AR YBEHEF e AN Hls"Ber dng e ShR AT LA, JEURH fagiS' 51 "
am no aci ds 8SPtRHEIGLU ®HE | BROFBLN-GLUOGLW fPHE yASPNASP Ci.Ysmt.raerImmcL‘ms ALKl to
oot or e BEY QAﬂr 1 Skr% VA ?Eé1m§he{%‘k‘g#l&7x§§¥’%%x‘kh%sequence codi ng

transfornmed wth reconpi nan cto
for said hybTHR wft bYS ASBSEROSER AJA| AlA gne ASP GLV ASP BEIH LEYASPhLYS (PHE

interferon .i gy@%ur GﬁPLQUZ-ﬁﬁ &g&l%&l L&D k%,, ZEY %Lgcgﬁ\s cqgcmduggcg@ claim

1 characterized in that the eron pol ypeptide is selected from

the g%up cof%Y &Y nﬁk%fVAhﬁfYI LY FHB, PRG 3EV ﬁ&‘yﬁﬁ%tﬁ%e‘spslszﬁmlh“ﬁéw ng
the formul a SACYISADES TrkUpHERARGIANGTHEE Mk SRTHCWECLIHRAGU ARG LRGTARA LEU

| LE LEU LEU A I R PHE, SER_C EU LYS ASP ARG HI S
167 asp pRE D PIENSRIRY R BT AT MRE MA-ORETLEVERARD S8 R SERS o

GLN AlA | LE BER SERLILE-WSHI LEUCGLN NIYS Al(Elﬂll\Lﬂ_BElTHRSPGﬁI ASN LEU PHE SER THR
LYS ASP SER SER ALA ALA LEU ASP GLU THR LEU LEU ASP GLU PHE TYR I LE G:U LEU

ASP CGLN GNpkldiefsidh %ﬁLJn B ettt T GLN 15 ;5 GLU VAL ALY
VAL | LE GLU SER PRO ﬁb@ﬁpe T Q\?g)aG_UaAéémgggmlw%E LEU ALA VAL ARG LYS TYR PHE

N ARG | LE THR LEU TYR LEU THR GLU LYS LYS TYR SER SER CYS ALA TRP GLU VAL
VAL ARC ALA CXSJASPH.EVEFPRO\RENSEHR HES SHRRLEU GLY ASN ARG STHR ALRLEGNIUEELEW N GLU

ARG LEU ARG {RGAEXSoIN-Mer BT Akt 1Dk SSFREpRO rie! ¥BERYS A%y’ Bis RépDrcBiizs Navi ng

the fornul a
ASP PHE GLU PHE PRO GLN GLU GLU PHE ASP ASP LYS GLN PHE GLN LYS AlA

GLN ALA ILE SER VAL LEU HIS GLU MET ILE GLN GLN ILE PHE ASN LEU PHE
THR THR LYS ASP SER SER ALA ALA TRP ASP GLU ASP LEU LEU ASP LYS PHE
CYS THR GLU LEU TYR GLN GLN LEU ASN ASP LEU GLU ALA CYS VAL MET GLN
GLU GLU ARG VAL GLY GLU THR PRO LEU MET ASN ALA ASP SER ILE LEU ALA
VAL LYS LYS TYR PHE ARG ARG ILE THR LEU TYR LEU THR GLU LYS LYS TYR
SER PRD CYS ALA TRP GLU VAL VAL ARG ALA GLU ILE MET ARG SER LEU SER
LEU SER THR ASN LEU GLN GLU ARG LEU ARG ARG LYS GLU,

50

56
and hybrid iriterferon polypeptide "B1D2B3Bs " having the formula

31



25 CYS ASP L1U PRO CLN THR HI'S SER LEU GLY ASN AREARCALA LEU I LE LZU
LEU ALA CLN MET ARG ARG I LE SER PRO PHE SER CYS LEU LYS ASP PHE
OLU PRE RO LN GLU GLU PHE ASP BR®P205@4®N PIE G LYS /Tm ML\!“@@

|LE SER VAL LZU HI'S LU MET I LE G:N GLN THR PHE ASN LEU ASP
SER SER ALA ALALEU ASP GLU THR LEU LEU ASP GLU PHE TYR 1LE GLU LEU ASP GLN
GLN LEU ASQ:\@E% A u&ﬂ&& ﬁléﬁ‘ TaESH e EEu R} AN ARG A WLAPuATE Yoy CGLY GCL

THR PRO LE ASP 'SER I'LE LEU ALA VAL LYS LYS TYR PHE ARG ARG | LE
THR LEU TYHRL.BUEALA|GRNQERT ARG ARGSILE/RERSPROFHE SERs CXP ALEPREYSIASP\ARG ¥88 ARG ALA

QLU | LE VERGRenBRRHE $RE dLR QI Bl lAREARY hEW (06N PmEREN £ WIS SER LYS
G.U,” hybrid Int erferonﬂﬁjw‘épe tide "B, D2 BsD4" having._the forr@aﬁ?45 50 56

30 CYs A AR\ IBECH BV XS SHI!Q’%LP@_?”A%" R¥RC ARN nLEL LE LEU
LEU ALA G—Mﬂﬁ’fﬂl@xﬁ.@s% bk SBRRAIDRALLHEP SLE? GIME ASELLRUYSEVMNSPARYS BHIS 5

L g varctmmk k) ey dhwcord] kelage e BIE bl 8 Vs s

SER SR ALA @UWAVARRLASAAICILE ASP SERUPREUELMET YTR [HE ASP SER ILEYREUTMRA GLU LEU

SER PRO LEOIERMASHR RBp Sl b i b Yo g s s %, e (e

THR LEU TYRSEFEISERHIVSGAMA TR® GLUSVALYMRABRRCSMA GIAS IAE MEIRARG SERVIHE GER ARG ALA

GLU P LE NET ARCoD5ReLE SR ar Li/aRGTefBrsShh n Gl CLU ARC LEV ARC ARC
G.U, hy ar

I nter on po ypeptide "Bl D2DaB4" having the fornula 20
CYS ASP LEU PRO &N THR H'S SER LEU QALY ASN ARG ARC ALA LEU IL! LEU LEU ALA

GLN. VET ARG ARG SER PRg PHE SER CY LYS AS H. S ASP %EJI\PE GLU
PNE¢ PR@) N:ea_ g ﬁ@s gt-cpi h i igﬁ‘%i‘%% g\aractenze 1\ aAL A |LE
SER */AL L U"‘i\ﬁéf“?‘i’l‘é W“ﬁ‘i‘:’d "THR THK LYS ASP SER

SER AL A N G_N
CE) At ﬁi&ﬁe&%‘ﬁ% ﬁ”&ﬁ‘c’?@ﬁdﬁ%ﬁ 2 Y R A o AT
PRO LEU MET ASN ALA ASP SER I LE LEU ALA L LYS'LYS TI YR PHE ARC ARC | LE
THR L Bl TR ebeFddcorlilRy Bleldink Y Bor k¥ SropiiRids-at hybrid interferoSEERDRRE, ‘CfSradbrided RRNELU VAL -
VAL ARC AhdYetdrtdinahtivedilz Cortdite a3iMA Shllensddddikdridr Sl hyblidFintéddibn EW GLN LYS ARC LEU
LYS SER LYS GLU, hybrid interferon polypeptide "Bl, D2 D3'Ds " having the

f ormul a. 48ocess accérdfity BRIk Etidr erdphrliondRh}HiG infsideton FBJDER, B, VhhladtbiGed\IRGhab LA LEU
| LE LEU Lifid teddmingitNedir EoridRE 2/ PRA dehienGiRdiRROr StidbhyBiflcRni@#Forl EU LYS ASP ARC HI' S
ASP 3°HE G_LU PHE PRO GLN GLU. GLU PHE ASP ASP LYS LN PHE GLN LYS ALA CLN ALA
| LE SER \Fgcegstagooqflisy ©lcigin\iETor [Heprapamfioniof hybrig [tepipien ABR:DsPY) ehaEcteried iqphar| H

LQ{/S ASP ShERegRinait xectgr sontaqps aRifA sepwgngegpoding{gr said hyprsiHntpepnpRE

8. Process according to claim 1 for the preparation of hybrid interferon "'Ba D2B3B: " characterized in that
35 the recombinarit vector contains a DNA sequence coding for said hybrid interferon.

9. Process according to claim 1 comprising the steps of
ot a) preparing a DNA comprising the structural gene coding for said hybrid interferon by in vitro
B recombination at the sites corresponding to amino acids 60, 92 and 150, respectively, of interferons
40 LylFN-a-2 ahd LylFN-a-3 or by chemical DNA synthesis and incorporating the obtained DNA into an
appropriate expression vector, ) _
b) transferring the obtained recombinant vector carrying the hybrid IFN structural gene into a
recipient host cell,
¢) selecting transformed host cells from untransformed host cells by culturing under such conditions
45 where only the transformed host cells $urvive,
d) culturing the transformed host cells under conditions which allow expression of the hybrid IFN
structural gene, and '
o) isolating the expressed hybrid IFN.

s0 10. Process for the preparation of a recombinant vector comprising a DNA sequence coding for a hybrid
interferon polypeptide having an amino acid sequence composed of two to four sub-sequences
corresponding in amino acid identity and number to sub-sequences of human lymphoblastoid inter-
forons LylFN-a-2 and LylFN-a-3, said hybrid interferon polypeptide being selected from the group
consisting of a polypeptide having an amino acid sequence consisting of amino acids 1 to 150 of
55 LylFN-a-2 and amino acids 151 to 166 of LyIFN-a-3, a polypeptide having an amino acid sequence
consisting of amino acids 1 to 92 of LylFN-a-2, amino acids 93 to 150 of LylFN-a-3 and amino acids
151 to 166 of LylFN-a-2, and a polypeptide having an amino acid sequence consisting of amino acids 1
to 60 of LylIFN=a-2, amino acids 81 to 92 of LylFN-a-3, amino acids 93 to 150 of LyiFN-a-2 or of LylFN-
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CYS TA't GLU LEU TYR CLN GLN.LEU ‘ASH ASP LEU GLU ALA CYS VAL
CLU ARE VAL GLY & U THR PRO LI U MET ASN ALA ASP SER | LE ‘!@‘w
TYR PHE ARC ARC J LE THR LEU TYR EBO 2P5H0€B1 | YS LVYS TYR AT

GLU VAL VAL ARC ALA GU ILE MET ARC SER LEU SER LEU SER THR ASN LEU GLN GLU

ARG LEU ARC A ) 6 d | nt ron ol eptid D2B3B4"
havi ng t he Tsosaﬂ '°§?LS151§°I§% e > o a : "M9eU
GLY ASN ARM® T V HE
SER CYS LE oo o§t, A, & Lys
GLN PEE GLN[ ALA PRI SERVRIA I EC H T ILE &N GLN | LE PHE
ASN LEU RHE LR i §rﬁ§?o§£ﬁos§§ﬂ Plforiedh TR ASRRdEP < Sh oGP LS
PRE CYS' THesdubddo oTi gohl felePbrEbdlydeNaé\RRink B ainimb bidERuént® of N | O

GU VAL SL¥% M&Lsub-kéqu% SInBsgoffingl ik @hdind/fadid TdéRtitfoadd mitmiBerSBubl-dequdntdd ohlhdmadAL
ARG LYS TYRmiphtibiatihoilyl icddeferohs. EyIAN-IR2 labdCOLIANYER3, Lsiid) hytdid iktéridran iy pe)ficie Ibéing SélettddER
CYS AbA TRRorEle grodplconsidting/aiRé palipapiide batidgtandbino ARG sésiubhcPlcbnsisiirig ol mino acids 1 LEZ
SER | LE ASK 158Uf GriIRN+2SndR@inoEedids Y& BERE oV 5/IN-13, 2 pépeptide havingcasr ainegacido

clai m 1 forequense sorsistingaeti aginogacidpyitie 98 of hilEV-¢-8+ asmind' RIdBER3IMAS0 ehlxiFlict-eandzed
in that 20amino agideclS de AT LyIENre-2yadiagrolyeeptidehaviao an anie yapes %ﬂ?"ﬁ of or
sai d hybri @i eeds chﬁq of LyIFN=x-g,agnine agide Bt 19i93 §f Y Nea-diaming asidy 9318 4S50 bEN-at | on
of hyBrid PiRte%etiFdie-3 and agung-acids 1%‘H&r’§?c?'é}"g ed F Al VH%'DI“? FRMRrising, ’ﬁ?i‘ﬁ’fg
vector confapRgeiav °°§@B‘U@ﬁ&°€'°f:%‘1“]‘?5‘° pesPrd ‘ﬂ‘h?ﬂ/“B ? 'ﬁ'f"e‘rof eron. 25 5

oo 53 PR M oSl b o F‘m{ ST 'don o baal P LebeloR G010 9B
1D2 . B3 f2 Pidgs I8 ”“
segliepce codﬁ‘gg or sal eﬁ%ts)é lac £ g%g‘jr?{r%% r%%gsg&%'ﬁ@gr 'Q’ﬁ'*‘?mau m 1

for the far BRALEYH &Lpam(.m bich bH&FrﬁaE&ﬁEéP RBomyikitidd2driaiatteriz6d) Al 1t L& br?deiﬁtehé?ont hat

the recombpg c%fébudéemawams %&o?a.rreﬁ mathDNﬁeu%aqaea&rﬁ € @ hdhSlxed OithS &1 garieduticaity
i nt er f erongaccaflable carrier ,.. Process according to claim1l for the

preparation of hybrid |nterferon "Bi D2D3D4" characterized in that the
recontsi rRevéndieatibns cont ai ns a DNA sequence coding for. said hybrid
I nt erferRmanﬂcatl&smsmsMcdimgtam salvantan BE,DE; FR, 6B, I MR SEACH,00 of hybrid

interferon "B. D2 B3 B4" characterized in that 35 t he reconbi nant
vect or clenPelvneptide W@@qwﬁ@ea&@mdmngétﬁtencestﬁacdiahylbiﬂéﬁcqmméef@rdmx aqquatre
Process aceusdfagced cerragpafdantes canpidpriitén g'agidps aminégset o REMbrer BUYaPOUPIBAAHeNERIA
conpr ¥si ng df"l‘ﬁ?é@t'sr 'M@P'!?P'&*‘°'Bﬂ§rh§"‘é‘0ﬂi—!‘fd"ﬁ B0t LudfiNy-By el RS'VPWE'@N@PES?W% bf"F?
vitro recof#tn "ig?' ofieng tle tQ‘Ré’p%P‘S?—?@t“é 4% Pabien "'aH‘ie q ‘?S‘Fﬂ ’8'693 9’2'"

50, respeE? e, dos Bcfldqsﬁfn leIFN-a-Z ot de a i s I%I? |§1r
chéim cal DREYED é%'ﬁ 5": Aoty ek ?°H¢ b

appr 095“ at p)g {i a de ar%mé nst?dgf mde m s r%PN %ht
vect of’ car fgf e %.ai" g.b @Me' B
c) selectiggy Eéél&ia fn@? d&@;hh@-a '6993 O”TE‘* celT
.cul turing under suc con itions e onIy {he transfor rred host

el ls Sy V PYifoepfitb. diMbrisktninpishdb hgggéagns;ygﬁtr’ga;gmmgst cell's under conditions
whi chgal | ow expression of the hybrid I'FN structural gene, and e) isolating

the expr esse%‘!? t%s’l EELJ FQIO GLN THR HIS SER LEU GLY ASN ARG ARG ALA LEU ILE LEY
LEU ALA GLN MET ARG ARG ILE SER PRO PHE SER CYS LEU LYS ASP ARG HIS
ASP PHE GLU PHE PRO GLN GLU GLU PHE ASP ASP LYS GLN PHE GLN LYS ALA
GLN I;LA ILE SER VAL LEV I:éiIS GLU MET ILE GLN GLN THR PHE ASN LEU PHE
SER THR LYS ASP SER SER ALA ALA LEU ASP GLU THR LEU LEU ASP GLU PHE
TYR ILE GLU LEU ASP GLN GLN LEU ASN ASP LEU GLU SER CYS VAL MET GLN
GLU V‘AL GLY VAL ILE GLU SER PRO'LEU MET TYR GLU ASP SER ILE LEU ALA
VAL ARG LYS TYR PHE GLN ARG ILE THR LEU TYR LEU THR GLU LYS LYS TYR
SER SER CYS ALA TRP GLU VAL VAL ARG ALA GLU ILE MET ARG SER LEU SER
86 LEU SER THR ASN LEU GLN GLU ARG LEU ARG ARG LYS GLU

50

seolon la revendication 1.
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50 10. Process for the preparation of a reconbinant wector conprising a
DNA sequence coding for a hybrid interferon pQ ypeptide hayi

. acid sequence conposed of two tEP 020§ 48Bl sequences co Bﬂ@lﬂﬁ“ﬂﬂgﬁ no
acid’identity and nunber to sub- sequences of human Iy

ferons Lyl FN-a-2:and Lyl FN-a br| int erferon poI ypepti de bei ng
sel ect &d frRolPIRRe %‘P@ﬁ%mb'yﬁ‘éqespi%a Ebf “HB ti de having an amino acid
sequence consi sting of amino acids 1 to 150 of 55 Lyl FN-a-2 and am no

aci ds 151 teyrsleép QJ‘EULVﬂd:NLﬁ TR ﬁré)%hkpl%t bﬁ? AERVM&Q ARD AN Rey aqidiggquence

t ds 93 to 150 of
Lyl P o 5 okl A APVaRA 38 i, B g ool priereeh 618 AR LYS,865 MG FER. havi ng
an am no acisk BKE)HAKCEHE ORSiGINI GIJ) GLUWHENSSPQISESLYS GaN 6EoGLY WiYENABx 2,

of Lyt e SHVALEIE Sig Wiy ABtars ofF B BER Sn kel B e ol heb TR, V)
a-3 and ai EROTRRILYS ATPLSED SEBGALN ALyiﬂl-:N—&S!Q GbU THR LBU FIBUAASP GLUNPHE Si ng
prepar i ng aRNALEQE L REp GIR i YS! 45! o8P T8 SAY RN ¥ 9L Y

interferon by in vitro reco 1 on es corresp on ng to am no
adds 60, 9FENGLUAEC YASBRY¥(GLYCTHR PR Ifzﬁtﬁlf éﬁGM#FP&E&- QL%MULWFI\I-a 3

or by cheniwal LANAYS yryrhesi S\ROnKhd mc@rmrasu TOR 10 Ok FLoetyPNRs i R0 an

appriopri at e.&x o Vv c h a host
cetl transfoﬂrarrg'{dfﬁk Ab\ reg%g;r i nant v ogé"cgﬁ’ré(ﬁé’ ﬁﬁpé‘%}?’ieﬁg %‘T&
| codi ng forfd $BRAOALE ASI*Ft bEY &Lﬁnl‘{ﬁo%éévlw SERILY§ GV ani no aci d sequence
conposed of two to four sub-sequences corresponding in amino acid identity
nunberlt surpd‘egouences of human | ynphobl astold interferons Lyl FN-a-2
and Pyl FI\?—eé’% ove Vbrid interferon pol ypeptide being sel ected 10
fromthe qr a ng an am no aci d sequence
consi Sthl n% "gw" g‘l&nn@h%ﬁr%&y?éde B%B Q{ahﬁqﬁ{’l-a 42 and am no acids 151 to 166
of Lyl FN-a-3, a pol ypeptide havirig an anmino acid sequence consi sting of
am ng aci dLYs ASF BBV (FROLGUN-NHR-HXS &BR mumwasmaxnnomnsmnawtmw% and
am no aci ds g5 i o] - t§ Vj ino acid
sequence conél S eu}%ra%dﬁg&gcl\i} glin G%QEE{%%EI\F{FQ'QQA%QS@(#?S 6l to
92 of Lyl FMS&- E’E §hi’ rRﬁEaERQj§L9331{U0G§‘5(?H§fﬂﬂ_%/+\ﬁ?\ll-¥§5°w PHE- QUNoLYHIALAYWN- a- 3

and am no agndgal®ie tmlﬁﬁ. @Eu LmlsF&htﬁ*e@romoi;quLE'\k@z $HE GINPLE® ipRE
trameform a recombi nant vectar ainabl e_according to

h
ha o hod 18R RO v 267 S8 SBr carac€EA FaP ke BRE o3P A5 BED YR LPE PR e oot

Ce| | S accorcds iRt OLE 1ZUNTYRL GER | Gt BEV fNSSm&PhBE@]rULUpSEK)ﬂ$S SINLHEE'DTGLB

transf or me e tdeR
cerevi Si ae%sFﬁglnEng@SP% blé?esgs}:?‘f g’F@ItlgU prep ar at| on o?ﬁcﬂﬁar nmaceuti cal
corrﬁ’fm t i oYARRCabY®e TYReRHE ALN HRC éuhﬂﬂ‘lle?q ﬁ?&r‘ﬁé‘rﬂﬂ‘ Sty )}-ﬁépbﬁjém

obt ai nabl e sggogRdePd ALR i#cﬂ@tmdva Aﬁhalllm 4L0 LR8O X ARG WERNLEY SER
s}\1|E)Ahar maceutical |y acceptable carrier. Revend] cat | ons "Revendl| catl ons pour

ea Etats CBRITERCTEMASN AU, GHY SLUBRRO |5E“ MRS ABBLYFTOLUNL, . SE, CH, LU 1.

Pol ypeptide d'interfdron hybride ayant une sequence d'acides ami nds
conposde gdRn Aasvendicatiohet. I € sous- sdquennes correspondantes en identit6

d' aci des ami nds et en nonbre aux sous-'sequences 30 d' interfdrons

| ynphobl astpoiypptddaintaitdich HybideNBD, B, B3t ajay irfdrmaute3, | edi t pol ypepti de

d interfdron hybride etant choisi dans |e groupe constitu6 par un

pol ypept i de ayant -une sdquence d' aci des am nes constitute des acides am nds
1 a 150 de LylFN-a-2 et des acides am n~s 151 a 166 de Lyl FN-t-3, un K>

pol ypepti de ayant une s6quence d'acides ami n~s constitute des acides am n~s
1 A 92 de Lyl FN-a-2, des acides amnds 93 b 150 de Lyl FN-a-3, et des aci des
am n~s 151 A 166 de Lyl FN-a-2, et un 35 pol ypepti de ayant une s~guence
d' aéfdes amin~s constitute des acides amn6és 1 & 60 de Lyl FN-a-2, des

aci des kmn6s 61. & 92 de Lyl FN-a-3, des acides am n6s 93 A 150 deLyI FN-a- 2
ou de Lyl FN-a-3, et des acidee am nds 151 & 166 de Lyl FN-a-2 ou de

Lyl FN- a- 3.
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2. Polypeptide d' interflron hybride "Ba B283D4 n ay
ASO" LEU.PRO GLN THR HI'S SER LEU GLY ASN ARO ARG ALA LEU I LE LEU LEU ALA

CLN MET ARC ARC | LE SER PRO PRE: BER 208304 Bt) LYS ASP éﬁ“mml“eﬂ | PRE

PRO &N GLU CLU PRE ASP ASP LYS GLN PHE GLN LYS ALA L LEU

HS O.D MET I LE CLN GLN THR PHE ASN LEU PHE SER THR LY§ ASP 'SER SER ALA ALA

LEU ASP CLU THRASEWLBIEPROIENGEAK RRE JfRLED Z1GL N SN ASP
A B AT g e

LEU GLV SER F{‘E A@b‘%%‘&& 50 GLU VAL &Y VAL TLE & T TYR

GLU ASP SER : CpRROILE SERyBROFBHESER AK€ LEUELYSHRSPEARCWES | EU

THR GLU LYS ASESPHYRLSERISEROCUS AL GIRPpiE Us¥AksiVRks ARG %cﬂ@_-} =T ARG

SER EUW SERM%1a 1ir sgﬁgﬁfﬁ Eyge SN LEU OON GLU ARC L tYS GLU
o1 | SLUVKER ILEOLN,FLI JLE REE &SN kL PHE on

selon | a revendi cation
hybri de "Bi BHDIHRINSasShISER aSEROAIMIALACKE ASP dUlUARROEGLITHES HyE SRR LEU

CLY ASN ARC eRCree ALbE T ARG ARG | LE SER PRO
PHE SER CYS @urﬁngsgdAggn ﬁg ié’ﬁ LﬁﬂE“%f Sséhé"g% gN ‘é@u"& JESHRLMSP ASP
LYS GLN PHE TNCHYARE YALCGKY LN Fife RRORLEMAMET ASNHAS GED) SMRTILE REBLALALN THR
PHE ASK LEU WELY® LYS TYRSRRE TG P U, /o THR LEU
LEU ASP GLU %gE {9@ CLE GLU LEU %IGE I%?J@f%f&ﬁ“ﬁtﬁ i&éﬁu"gt&’%ﬁ”&m VAL
hET CLN cLu &S Y\*/A‘ﬁ-*d?" G ¥R VARGSEMAISEUARG KEP\ ARSPSISERHELSER. EU ALA

VAL LYS LYS IEVRSFHELBRGNAREY IdLE THRAREWELYEYd BER THR 6Ly LYS LYS TYR ;  cER
PRO CYS ALA TRP CLU VAL VAL ARG ALA CLU I LE MET ARC SER PHE SER L.F.tJ SER
| LE ASN L'%Horﬂa% LY, 'ARQ LEU LYS SER LYS GLU 20 selon | a revendication 1.
1. ;Le pol ypep i'de ot it'er f ~r on hybri de "B1D2B3D4" ayant it formule 25

CYS ASPe.LEl BRQF N | = GLY ASN ARC ARC ALA LEU | LE LEU LEU ALA
CLN NVET ‘ARG@%‘_’@E@ @EE'JQF@”%%@E%D&@"LEG’T% ASP ARC HI' S ASP PHE CLU PHE
PRO GLN CLU GLU PHE ASP ASP LYS CLN PHE CLN LYS ALA GLN ALA tLE SER VAL LEU
H S GLU METctd RsSLNUCRRO IGLE THAEHASNS BRELEPEY WSNTKIRG RABEALAY REASELESERY SER ALA

A5 D AR AT SR I e S 5 15
CLU ASP SERASR IPHEERLUABWE PBO GLN GUAIGLAREHE WSPTASR EHE GONNPHERGLNLIEYSTAMR LEV TYR
G ser LU SR ECER AR TR LT O B Tk el o
selon ia reVhdfRH¥SoASH SEB SERALD|AIRPRE AEP CLUNASR AEPOLEhWSPi kké P D2D3B4
" ay#nt |a &my MHRGIASLE® TYR GLN GLN LEU ASN ASP LEU GLU ALA CYS VAL MET GLN
LU GLU ARG VAL GLY GLU THR PRO LEU MET ASN ALA ASP SER ILE LEU ALA
VAL LYS LYS TYR PHE ARG ARG ILE THR LEU TYR LEU THR GLU LYS LYS TYR
3 SER PRO CYS ALA TRP GLU VAL VAL ARG ALA GLU ILE MET ARG SER LEU SER
LEU SER THR ASN LEU GLN GLU ARG LEU ARG ARG LYS GLU

o

selon la revendication 1.

7. Le polypept_kle d'interféron hybride "B:D,B;B: " ayant la formule

CYs AFP LEU PRO GLN THR HIS SER LEU GLY ASN ARG ARG ALA LEU ILE LEU
LEV AiA GLN MET ARG ARG ILE SER PRO PHE SER CYS LEU LYS ASP ARG HIS
ASP PkE GLU PHE PRO GLN GLU GLU PHE ASP ASP LYS GLN PHE GLN LYS ALA
GLN ALA ILE SER VAL LEU HIS GLU MET ILE GLN GLN ILE PHE ASN LEU PHE
50 THR THR LYS ASP SER SER ALA ALA TRP ASP GLU ASP LEU LEU ASP LYS PNE
cyYs THR GLU LEU TYR GLN GLN LEU ASN ASP LEU GLU SER CYS VAL MET GLN
GLU VAL GLY VAL ILE GLU SER PRO LEU MET TYR GLU ASP SER ILE LEU AlA
VAL ARG LYS TYR PHE GLN ARG ILE THR LEU TYR LEU THR GLU LYS LYS TYR
SER SER CYS ALA TRP GLU VAL VAL ARG ALA GLU ILE MET ARG SER PHE SER
LEU SER ILE ASN LEU GLN'LYS ARG LEU LYS SER LYS GLU
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55 34 EP 0 205 404 111 CYS ASt LEU PRO GN THR H S SER LEU GLY ASH ARC

ARC ALA LEU I LE :LEU LEU ALA CLN MET ARG ARG I LE SERP LYS
ASP ARC HI'S ASP ‘PHt GLU PHE PREPM 205G BIL U PHE ASP N PHE CLN LYS
ALA CLN ALA ILE SER VAL LEU H'S CLU HET I LE CLN GLN 2@[&@"; ”‘ﬂﬂlﬂuE THR
THR LYS ASP SER SER ALA ALA TRP ASP GLU ASP LEU LEU R CLU
LEU TYR EPRP @_NGL‘@@'OﬂgN ASP LEU GLU ALA CYS VAL MET GLN 10 GLU GLTJ ARG VAL -

CLY CL EU MVET ASN ALA ASP SER ILE | EU VAL LYS R.PHE ARG
ARC I L % ; Tifug GPRERRY upe auep ‘“‘f’???"k“é‘?!“?’lﬁé" db{m“’%’éﬁ" @E’(FVAL VAL
ARC ALA & RRC SER PHE SER 15 LEU SER | LE ASH LEU GLN LYS ARC
LEU LY. t

d'int e?f %ﬁ"’%ﬁ dq":]'" té"%mrhﬁlé'%ﬁasg'g%gb‘gﬁ%'éﬁw f 3 1€ gt Bo BpHGRLIAR, | 1
H S SER LEDOSY ASH ARG ARG ALA LEU ILE LEU 25 LEU ALA GLN MET ARG ARC
| f LE SRR iRiR@rdiiro el B rblahdidslion Y5ur AfpRaliinSiaAiSih oiodld hribirortBeragbit GLU
CLV PHE ASPdASibslniSaiboarti. GLN LYS ALA CLN ALA | LE SER VAL LEU H' S CLV
ffET ILE CLN CLN I LE PHE ASK LEU PHE THR THR LYS ASP SER SER ALA ALA TRP
ASP GLU. RiéddEdd frériarathBRIUn\iBeriRrdE hide selon IEWSenBicRtiofSi | bataElHis ¥R cChikbrGiuhive EU ASH
ASP LEU Getkcoilids (@S teindionhEs a@icNinGkdibubtecontR@nihl coplievt @le\édiieite RRONLEBUANNET ASH
ALA ASP S$BR l4dittdriston Aybtida/At en c¥QuiolBol gt PHeERraR@bARC | LE THR LEU TYR LEU THR
CLU'EYS LYS TYR 35 SER PRO CYS ALA TRP GLU VAL VAL ARC ALA GLU | LE MET
ARC SEFRR MeclewpreopitinpnscamerpRntamp) sfauence fARN ayi spale Ropmaipierésprchyonds sofogy iasel on

| a revendfadisaigt 1. 40 7. Le pol ypeptie d'interferon hybride "BD. 2B3B4"

t CYs ASP LEU PRO GLN THR H ARC.ARC ALA
) LI R it s i SR S st AN B v
LEuz‘LYs AEBeRiEEn hyhd %?ﬁ"ﬂﬂf—_“’" B E PRO CLN GLU GLU PHE ASP ASP LYS CLN PHE

CLN LY. SN LEU
PrE s0™ ’Mci;% %m@g% %Fg%g Sl ey Sabhe dhclaliid oL | Vg
PHE C S HHR CLU ASH ASP LEU CLU SER CYS VAL .4ET CLN
Gy é"—hev@a&fcét’!ﬁhs,b&ﬁ lﬁaUc&E‘BcBﬁ@shﬁkﬁtW? TYR CLU ASP SER | LE LEU ALA VAL ARC
LYS TYR PHE GLN ARG I LE THR LEU TYR LEU THR GLU LYS LYS TYR SER SER CYS ALA
TRP GLU \BrdcédéAlie AMdpardion\ dh PolypdptidéEd indFécorShBritHayabiine LdéhliebdsRd dides AlNes EU G_X
LYS ARC |cbiipds¥es d&ideud ¥ Sulke Usddis-séquerices rarrespendsdntes ren . illdnti®d A0drides aminés et en
404B81I | Inointrd lalg bousiséhuences d'interférons lymphoblastoides humains LylFN-a-2 st LylFN-a-3, ledit
30 polypeptide d'interféron hybride étant choisi dans le groupe constitué par un polypeptide ayant une
séquence d'acides aminés constituée des acides aminds 1 & 150 de LylFN-a-2 et des acides aminés
: 151 4 186 de LylFN-o-3, un polypeptide ayant une séquence d'acides aminds constituée des acides
-/ aminés 1 & 92 de LylFN-a-2, des acides aminés 93 & 150 de LylFN-a-3, et des acides aminés 151 &
166 de LylFN«a-2, et un polypeptide ayvant une séquence d'acides aminés constituée des acides
365 aminés 1 4 60 de LylFN-a-2, des acides aminds 681 & 92 de LylFN-a-3, des acides aminés 93 & 150
: do LylFN-a-2 ou de LylFN-«-3, ot des acides aminds 151 & 166 de LylFN-a-2 ou de LylFN-a-3,
_ caractérisé en ce qu'on cultive des cellules hites transformées avec un vecteur recombinant qui
s contient une séquence d'ADN codant pour ledit polypeptide d'interféron hybride, et en ce qu'on isole
ledit interféron hybride.

2. Procédé selon la revendication 1, caractérisé en ce que le polypeptide d‘interféron hybride est choisi
dans le groupe constitué par le polypeptide d'interféron hybride "B1B2B3; D4 " ayant la formule
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I 11 *gll I T11 HIDDIIl selon la reve' ndication 1.

C . M 578 “Preparation pharnmaceuti que contenan _
thdrapeutl querment efficace d' un EMP@P$ &R hybri de Sillmmlgmﬂjmi@"ﬂﬂu on
1. 9. Application d un interferon hybride sel on Ia rewen

preparati on de preparations pharma- ceutiques. Interferon hybride

Therapeut - FB AP 1l e RN mEP s SN B %ﬂ?w@é%‘%ié e 5
prepar ati on UEWALANGIAr HET QRGhARSY IUE SEB| BRD [PHE reBReAYS d&VI LY ASP MRGalIS-ri s6
en Ce; qu’ on g4 W%L‘i’ﬁ%ﬂfeﬂab%ﬁ?ﬁcb@tﬁﬁ fr&%&%?opyﬂ?ﬁs BLRKC rht”lct’.ﬁcu?,uﬁlf.« o

r econbi nant qul contient une sequence t Inter

our e
hybride et W' ABARKEORER JALcLEWHTS GLHCMFToRbR wbﬂ-rﬁemawlzs“\kﬁetm
recont bi nant sERTRR ENBNASRIBERSSERIRNC ALA' FEINAGRI GIVOTRR LEUI LEN ASPtauUf PHEON

Vectenr T ecolBl Ao REY ARErELIRLY dzy AR, Asf kB Sug SHCGEY WRE BfCELT
interftron hgitivae Qié’l WAL |I&Er@hte SER PROI LEU MET I2ER @bﬂ) |ASPeSERSLGE SIdUoALA a

revendi cati nydi3 g OG*’IS’:'SSWR GRBSGINC ARG %Eerﬂ@'lﬁb'fﬁeni?@frmt“&tﬁ%@*l@zs TYR
d' Escherichia co et une souche de Saccharonyces cerevi si ae

Revendi cat i oPER SERrCYS AbnTRRFHY 4ok ML ARG A RLY AFE METPARS SR ‘tfé’ SER

pr~pdfati on (RWSERCIHRPASN iLBE LN OLETARGT EU ARGrARGeL®S &L, une s~quence
d-aci des am n~ s corrposee de deux h quatre sous-s~guences correspondantes en
identit6 dl e, au3 sous- sequences d'interf6rons

'n s of en,
| ynphobl as?S‘lch?gtéde ?r%r%'°§?'['§/'§?l\€gr@%étayﬁn [FRI™Se3 | edit 30 pol ypepti de
d&nter f eron hybri de etant choisi dans | e groupe constitue par un

pol ypept i de c¥g e 'ﬂﬂ@ muan%n%@cséﬁ&se%iuds\sﬁom 'Atnaemd%ﬁu %'zd&‘ﬁ: am nds

1 A 150 de Lyl FN-a-2 et des acides amn 6 de | FN- 9- 3,
pol ypept i de HayaMtr GHE ’%Eéqﬁ%%éécdl%ﬁ%§38n?m§550ﬁ’§ |’“FH SIASP aﬁ?ﬁd%‘s‘ J>

am nes 1 a JBpOpHE gL¥FPHE- PRO deR GLU GEIS PHRI XS5 ASE Bysl GOndpE gLitve- & et des

b o2 e, i Ra T XD N o Shr R YN R PRl 135 05
des aci des #ERNEHR BYS AST2SERe SE¥ | ALN- AL LEU oASPa 6LYU cBHRAIVEY esEVO 8S Bl GLBOPHIR '
Lyl FN-a- 2 ouvilonlsy biihuguSas Pl Rinaths sy Sy 28y 1l A Crsdfal YEF i 2 OU

de Lyl FN-a-3 ract~ris4 en ce on cutlve es ce | es
transPor nbe§LH\Féé’ AR Vadt @it GF%J%%?’FRAH@UCMT ASN Al ASE RERS TR IABU AL ADN

ftoga{\t p?ur ]yheohwtshm Mﬂﬂpﬁﬂﬂjﬂnd(ﬂpxat ms(‘j gnﬂrwmybilirmgu @Bt(zj Qilucﬁyﬁlu@”rx*asm e

edit inter o roc sel on | a revendi cat

cafact ~r i s6 g?\ P&? étl{e ﬁq‘é B%] ﬁ‘éﬁ’t‘f‘d@“ﬂ“ﬁﬁt’é‘r‘f ﬁF‘érpﬁyﬁﬁa‘émeﬁ“ 8H5l5§1“ dans

|l e groupe COQRUtSERUELBYASN| KEWOLN 1Pt ARG LEU i bYiISe SER (kyshgbyj de "Bl B2 B3 D4’
ayant” la fornule 46 60 65 36 EP 0 206 404 Bl Jilltittitrlr 11111

n Ly | et B RER RECAR TR boo P ser ovs LEU Lvs Asp
“MRC H'S S ASP PHE CLU PHE PRO GLN GLU GLU PHE ASP ASP LYS GLN PI E GLN
LYS AbA GLN N_SAAf'__EEBEFBO\/ALN (THR FISSSER ULEVEGLY LASNGARG @R ALARLPUIELASNEY EU PHE
LEU ALA GLN MET ARG ARG IL.E SER PRO PHE SER CYS LEU LYS ASP ARG HIS
ASP PHE GLU PHE PRO GLN GLU GLU PHE ASP ASP LYS GLN PHE GLN LYS ALA
GLN A,LA ILE SER VAL LEU HIS GLU MET ILE GLN GLN ILE PHE ASN LEU PHE
THR T;HR LYS ASP SER SER ALA ALA TRP ASP GLU ASP LEU LEU ASP LYS PHE
CYS T_:HR GLU LEV TYR GLN GLN LEU ASN ASP LEU GLU SER CYS VAL MET GLN
GLU VAL GLY VAL ILE GLU SER PRO LEU MET TYR GLU ASP SER ILE LEU ALA
50 VAL A_RG LYS TYR PHE GLN ARG ILE THR LEU TYR LEU THR GLU LYS LYS TYR
SER SFR CYS ALA TRP GLU VAL VAL ARG ALA GLU ILE MET ARG SER LEU SER
LEU SER THR ASN LEU CLN GLU ARG LEU ARG ARG LYS GLU,

le polypeptide d'interféron hybride "B1D.D;Bs" ayant la formule
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SER THR LYS ASP SER SER ALA ALA LEU ASP GLU THR LEU
TYR I LE CLU LEU ASP GLN GLN LU ASN ASP LEU CLU SER, CYS VAL MET GLN GLU

VAL CLY VAL I LE CLU SER PRO LEIERVER05%R BLU ASP SER IH“lmﬂlmm M“ﬂ]@ LYS
TYR PHE GLN ARC I LE THR LEU TYR LEU THR CLU LYS LYS T A TRP
‘GLU VAL VAL ARC ALA CLU I LE MET ARG SER LEU SER 15 = * LEU'SER TFR ASN LEU

L1 et e W SV o AL R

2%%%@""”%3&% PO i i SR LBRQ - RS BAR0GYS LEU LYS
ASP ARG HI @ N PHE CLN LYS
ALA 595 gg 5&% ggscgg;'&gl' H'S &ﬁ’ N?E? @G@r\f ’EL?%F"?LH& SpAMRA ASN LEU
PHE SER THR LYS A L IR ALY MBTALKE QLN GUNRILEPHEEASMERUGhitg PHE TYR

| LE GLU LEEHRIHRALKS &SR SERUSBISMIASRLA HipGhdé ALh /@.ﬁéﬁ\kz% Es f)%ﬁg LU
LYS

CLU ARC VACYSGTH R0 ALA ASP SER TLE L LYS
TYR 1PHE @@Eg:ﬁ% $$ LEU #@é%'ﬁg)’dﬁ L& GLYSARA/[CYSEYALDMET ©I8 ALA TRP

CLU VAL V. AR ¥l QUYECNE THRRERGSIERU PHIT SR ALAUASIESER LI pABMY CLN LYS

L o S el e 0 I L 2504

ayant C EU PRO GLN
LEU | LE LE’I?'fEBHA{'R @Nﬁgﬁwkmq ARG A SHDIRERESERRCEERL Pk ls¥B ASP ARC
H S'ASP PHEU SER IMBEARROEGLOLNGLYS GIRd BEE ASPs Syl Y CLN PHE GLN LYS ALA
&N A4, I1LE SER VAL LEU HIS CLU MET TLE GLN G 1 TE PHE ASN LEU PHE 45
THR TpR LYS ASP SER SER ALA ALA TRP ASP GLU ASP LEU LEU ASP LYS PHE CYS TfR
CLU LEU heprYdes IQterieion hbiidey &0 0Py "@yant ledeemile s AL VET CLN GLU VAL GLY VAL
I'=F (LU SER PRO LEU MET TYR GLU ASP SER | LE LEU ALA 50 VAL ARC LYS TYR

20

VAL VAL ARCYSURPCHD PRE G TRESISCRFE aou Y ASY ARCARR AR IEE R L) e
LEU AR ARCLEYSAGLGIWY MET ARS ARG \IIEQSERIPRE PHE SERHEYSh LBY Hy¥SHASP ARG IS3B4" -

la f 3 | | Wil
i‘i’i‘ﬂl 2 Sﬁig‘#ﬁﬁﬁ% %EEPR@GEQ%L%OGL@ PHE ASP ASP LYS GLN PREI 6N Lyb AuA i

THR H'S SER LEU GLY. ASN A LE LEU
LEUM AL A CoRR MR REE: SERQVALL EEGHA SoREY SRR Khlh oLy LN TLE vHAE A Bl BHES pch
PHE GLU PHExRRARGLYS Gist SIAUSPHRIASRLASRPLAS GLN ASIELEL NLEUYSSRLAS RHE ALA | LE
SER SER ALRYRTERTEED JEB HRoR ey v i Aol drubarb o Hek (S 200
GLNSCLN LEGLBNLUASRG VB GYUGEY AHBYRRY/AEUNIET ASN ALAUABP (SERRELE/AEV AL CLU THR
PRO LEU '\/Eg;@géf*}_:&s ASR BiERARG AARGEEL iR ity YR LECSTANRINRLTS ARG ARC | LE

HR LE TV LU LYS LYS TYR SER PRO CYS ALA T RC ALA
U | LE nEPERFRBOSEFRS At HHFRCEY VAL VAR ARGHALA GEU A’éﬁ E‘EE &\F%@?X%‘{EU LYS
SER_LYS CLWgy SER THR ASN LEU GLN GLU ARG LEU ARG ARG LYS GLU,

o st le polypeptide d'interféron hybride "B;D2B3B." ayant la formule
\(;
40 CYS ASP LEU PRO GLN THR HIS SER LEU GLY ASN ARG ARG ALA LEU ILE LEU
LEU ALA GLN MET ARG ARG ILE SER PRO PHE SER CYS LEU LYS ..ASP ARG Hl1s
ASP PHE GLU PHE PRO GLN GLU GLU PHE ASP ASP LYS GLN PHE GLN LYS ALA
45 GLN ALA ILE SER VAL LEU HIS GLU MET ILE GLN GLN ILE PHE ASN LEU PHE
THR THR LYS ASP SER SER ALA ALA TRP ASP GLU ASP LEU LEU ASP LYS PHE
cYsS THE: GLU LEU TYR GLN GLN LEU ASN ASP LEU GLU SER CYS VAL MET GLN
GLU VAL GLY VAL ILE GLU SER PRO LEU MET TYR GLU ASP SER ILE LEU ALA
VAL ARG LYS TYR PHE GLN ARG ILE THR LEU TYR LEU. THR GLU LYS LYS TYR
SER SER CYS ALA TRP GLU VAL VAL ARG ALA GLU ILE MET ARG SER PHE SER
LEU SER ILE ASN LEU GLN LYS ARG LEU LYS SER LYS GLU.
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3. Procédé selon la revendication 1 de préparation de Pinterféron hybride "B1B2B3sD+" caractérisé en ce
que le vecteur recombinant contient une séquence d'ADN codant pour ledit interféron hybride.
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| e pol ypeptide d'interfd4ron hybride "B. D2 D3D4" ayant 1a forrrule
ASP. LEU PRO GEN THR HI'S SER LEU CLY ASN ARG ARC ALA LEHI ‘Hﬁ
I.NET ARG ARG | LE SER PRO PHE SERER920BH0# BYS ASP ARG

PRO GLN CLU GLU iPIE ASP ASP LYS CLN PHE GLN LYS ALA 26 GLN ALA | LE SER

VAL LEU HI T |LE q E PHE, ASN R LYS SER SER
A T e e i R p e
ASN ASP LE " % kgtﬁ legiLte. °GLU THR PRO

LEU MET eASNoéddé\éé&F’la%ddannhE&é raV&J—dJ—erﬁer‘é%§h b¥ide "D, BABE SlRiciglidéFenldR LEU
TYR LEU THRieG-bdcleXTedomBindn Bonbbrirufid ddaderice AN ddahnt ledifnteNéibn MiBlide\LA GLU | LE
MET ARC SER LEU SER 35 LEU SER THR ASN LEV CLN GLU ARG LEU ARG ARG LYS
GLU, et 6 erpedagRapt iadsvertidatisner delsraparaiotode 1HRerisBh hRidB 3, B4, By candetshisé dncgenul €
40 CYqueASRclebleddmiDingrt bbnlibiRuid Bqushéd d'ADMN éduant friNiediRioteAdrEh Hybide EU | LE LEU
LEU ALA GLN MET ‘ARC ARG | LE SER PRO PHE SER CYS LEU LYS ASP ARC H' S ASP PHE
CLU PRE 7PR®odE| satH_le) r@vndidatida 1ABPpréyBRtitnYd® |@itdéienByDide" B, 05Dk Pcafdstérisé en deL N
ALA | LE SEfue\l\vecteBil JeddinBinit Cortiert und €quandd AN ¢odEnt PHYF loAiSeHigion MbIideTHR TH* LYS
ASP SER SER ALA ALA TRP ASP CLU ASP LEU LEV ASP LYS PHE CYS TH4 CLU LEU TYR
CLN GLN 8t Brorsagpiansp revendiaetiqn 1operprépastiapde Iptepiéren kyluide) "Ry Re BaBy "yoapasiérisé qn ogl U
SER PRO L EgyeNEvectpyieeombinartpontientune séqyente DN codanyppur leditintexjésonriviridss = G N ARC
I|.LE TER LEU TYR LEU THR CLU LYS LYS TYR SER SER CYS ALA TRP CLU VAL VAL ARC
AEA CLUY LB pré pr n E EU CL #%[f C LbEge LYS SER
:‘YS GLUf 55a§ §§ a 6}' des néﬁ?éé F!bg Is?s ectlvement
interiero it M At
r‘e,efo_rggl nant &Qmaﬁgge g;" g a o ant our edit terfero
|

hybride. 38 p) yafbferttduQe rsréc% @?anlt abtérﬁvpﬁvﬂgﬁ %%éh@ﬁe gtru@l@remeQ'W@Bhd%rhagﬁune

| " i nt er f dr orgelydHaotdrsceptice, B2 car8Ctdrlsd en ce que | e veoteur

reconbi nant o @lécticides Eomiies Mfdefiﬁﬁfod‘ééwpmd@rﬁenmmateh f6H Fansfbrindéd @F iture
hybride. 5. daro@RsdehofionsQblies quel RNe3Idds cemliibsaranstorflGespsnepéitat i on de | interfdron
hybris. " BlR3BAkM"dee asinies ritbsSeangiormées dans des aghtitichequl parnettiint Foggressioh dagéne

conti ent unedestiopheand FNdykkidhl sodant pour ledit interferon hybride. 6.
Proc~d6 sel ta)isblamerd deEN betridoexpdméle preparation de |'interf6ron hybride "Bl
D2D3B4" caracterise on ce quo | e veqteur reconbi nant conti ent une seéquence
d" ADN cd@afecdgé de préparaton; dineyetiayw gpcompisant gemprangnt une sfqugece(tAReadant jpgur un
reventi cat Pmem'daéi ipriSeony hybridenayaat ynej sqauenge saplq?mm"ée w'BPOSEyz A2 i sous-
caractdri s q cRSe CQjigEPONGant, @p ¢ idaniits | Lacidng) iaminds b (FAt PaEREeS LA &'ﬂ? gesjdeg
codant pou tortgrons by ‘?ﬂ" Fﬂ*‘ﬁ?"ﬁﬂ‘“ o ’dgN'“ §.° bylg 'éaelegibP‘ES‘fPePtﬁb "' n 1

b o bpiypo csfaien s ﬂ“‘%é
'S est our % % %} i ic% .%?&u s9(%§§0°dé§f2@3§% i Eg "
rd Q mm g

inter erond ,.ff 50 de EVIFNIL Eg

conpr enant, lﬁaﬁpﬁ% @ftinBurfeSssdtrondd’ E‘JEQLAﬂﬂé} nstifé a%ﬂ@@&n%ﬁb%ﬁt 3 @déJEV\*N
Structure §4Gainds dAiés sh 8 Ak e LNFIRLHEdeR BcitibéRiminds oPR k50" RAL la“@b@@J‘Lw#‘N-ALst ro
X Sites QOdes BB EHAINGsS153 X 168Che] BAFNRLID G ue OGIFNDZ3, RlanslBEUel i€ HidEAS lul ABRNT
des 4t er f ghnipremarit Yol Jahb @e struétlire kiydahtbodrItiitOiter@h hiyiad Bl uRcrebmbidblsenTh Mrslala et

i ncor por at sio# cauhesgdondbibisl ad)acides amindxBOCER et 060) Bespativemeitodss intbridrops i IFD-2 ot
appropri 6, LiifjN-4-8 amuspee | syntohise VBARNe ghimigee ehiricorporétion lecrAPND otéraindank emnganteurde
structure @faprds?f'mph'yméb do dans une

45 11. Procédé de préparation d'une cellule hbte transformée avec un vecteur recombinant comprenant une
: séquence d*ADN codant pour un polypeptlde d'interféron hybride ayant une séquence d'acides aminds
composée de 2 A 4 sous-séquences Gotrespondantes en identité d'acides aminés et en nombres aux
sous-séquences des interférons lymphoblastoides humains LylFN-a-2 et LylFN-a-3, ledit polypeptide
d'interféron hybride étant choisi dans le groupe constitué par un polypeptide ayant une séquence
80 . d'acides aminéds constituée des acides aminés 1 & 150 de LylFN-a-2 et des acides aminds 151 & 168
de LylFN-a-3, un polypeptide ayant une séquence d'acides aminés constituée des acides aminés 1 &
92 de LylFN+a-2, les acides aminés 93 2 150 de LylFN-a-3 et les acides aminés 151 & 166 de LyIFN-
a-2, et un;polypeptide ayant une séquence d'acides aminés constituée des acides aminés 1 & 160 de
LylFN-a-2, des acides aminds 81 & 92 de LylFN-a-3, des acides aminés 93 4 150 de LylFN-a-2 cu de
86 LylFN-a-3 of des acides aminds 151 & 166 de LylFN-a-2 ou de LylFN-a-3, dans lequsl on {ransforme
une cellule hdte avec un vectsur recombinant que I'on peut obtenir selon fe procédé de ia revendica-
tion 10.
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cellule hite receptrice, c) .s6lotion des cellules h8tes transfornees a
partir. de cellul és h8tes non transforndes par cult tions
tell es que.celles des cellul esERP2ARAM BEes survi vgmu ﬂﬂ I ﬂlli Lul ture

des cellules hdtes transforndes dans des conditions *quic per met tents

[ EXpr fsﬁﬂo&'aé Qig &u ed &e! gst #gte% t%ngfg Né@’ pelo qa ’revgrgdnc onI ﬁOLr%g%ntdargsel I 1FN
hyvb J
Cgmr)'r o gl éxfz?g °§e REsol AL bl gécl) b Visloighe Jem Aot

d' interferomhybrido ayant une sdquence d aC| des am nes conpos~e de 2 a 4

SOUS- 13.6P0E5A6 A SIePaFaRGM QAR BEMBIdnd Pridfrhdcbutiued BirslesRs@ Bh RISquUeh fdlan m‘ﬂr es aux
Sous- e60puiperide dattorisih @Hiaé qURSIoh \paRIvBIahisdIdnl 16l o cdal A8l Yevenditdtidh fa '
Lyl FN- a- sippdrigtherimagsatigupearit iacbeptablé. nt er f er on hybri ds K> 5t ant choi Si
dans | e groupe constitue par un pol ypepti de ayant une sequence d' aci des

am nd®ateptanspriichge dbs aci des amines | & 150 de Lyl FN-a-2 et des acides

am ndPatphiangpride firfolgonds|Yerstradstagien 3BE, DE, Fib €8y PeNL,iSEcCH\MNt une s~quence

d' aci des amines constitude des acides amines 1 | 92 de LylFN-a-2, des

aci ded- a'r'rxbnwte@soh@!vsma@ﬁ Fm'aoséurezeqwes begtshendaus aveh bis viebSubsequegenie

Lyl FN- a- %9 “@f'C'U'ﬁ" gen Jenuiat p Ww@@fﬂs@wa\&ndwawmmmt i tuee
des aci dg€repnen suirh-az2 ‘6‘5 LYEN3 anfgp "6‘!9%' b&ﬁg&éé"ya'l'ﬁ"f‘?&?’%‘f%(%’!d e

'ﬁN— a- @wﬁ %'gu' Gdé ?.lg%st d eu : mirtgéd stahegd et des
S‘C)I di's ﬁﬁfﬂ nof eﬁne gﬁz be%teR rgaa% Ei nlgﬁ gan 1 &};3 \{on F?g&;
it er t er e %eb'sfi’rsnma@a " Bl ﬁg,@éﬁa 5:{'&&9 Gux ag s Qg&l”" ndant s
A
Aoy ACT QR BIEIO8) (02 0 PN, %&\m.msﬁ 5083 D18 Do LyfiRSe-2 o Gawﬁﬁ ad%)

Lyl FN- ctAnan&suerENsas@vonewwna.rzo'awoh%ﬁmata ADN chi m que et i ncorporation de
| " ADN obt enu dans un vecteur d'expressiorr appropri6. 46 11. Proc~dd de

pr 6parat tiybhd- rilleusren Bapeptide’BIBIBSD. t. Mt la6d FofiBEe avec un vecteur reconbi nant
conpr enant une sequence d' ADN codant pour un pol ypeptide d' |nterfdron

hylsi de ayant upe sequence d' aci:des am nes conposde' de 2
sous- sequefEe 4SE EY RRGo RN THRSHES SER Vi 61X &&Me&%%d@“&%ﬂ%omr es

aux sous- Sﬁﬂmﬂ&fﬁ.ﬂ&& nmembefwsﬁmhﬁm aﬁic&@eﬁndﬁw@lm Aad Bisa- 2 et
Lyl FN-a- 3, ledit Hly t|de dinterffiron >RI}§P de dtant choisi dans |le
r ‘%ﬂ

groups cond$? #HE RO PRY GLU RREASR ASP 3§ GHE BHR FLN LYjALA| des
ar ins congin Wy gLEEsERACAN ARUARIS 65U MER 150 cuR dixl filk 2HE ASN D@ pAEi des

am nes_conSEh A A5 A3, PR AR At AR RS G BRCLet B SRRLEE R 01 o

A 150 deYR JLENLY-IEUCASP em.nacuuesu ASNNASP LBU GLUISKR C¥S [VALFRET gLR, et

| t t id
anihes” L RCHEGAELY, yiliFLE FLUCEEE po RS REr T YLD AR Sk MEAIRALAC! OO
aci des amni Mbls ABG lé'slm 86E IF}NFMQAIBEdﬁRdbE‘Sﬁm LEV| JHR-KLY -I¥ScLb¥IE¥R aci des
 amn~s 151gdn L8R <48 AAl TRP T8 WAL %%Fkt@cﬁu ﬁ.%“ﬁsf Q6 YERCLeY SARST Or MO

ne cellul e_hdto avec un_vecteur reconbi nant que |'on pout obtbnir selon le
pr oc~d6 delFY SER\FERASN,LEY GLYN GFY ABQ LEU ARG ARG LYS 6LV ~ EP. 0
205 404 B1 LI L o0 1)) 1 121111 112112 tii i JIN: * C
L M  rechlAnsprighoc6d6 de preparation de cellules h8tes transfornbes sel on

| a revendi cation 11, choisies dans | e groupe constitu6 par une souche

d' EscPrerHverig-atereien-Paypepidi BrBrBeBs it derfommsliche de Sacchar onyces cerevi si ae
trdhsformee. 5 : : 13. Proced6 de preparation d' une conposition pharmaceutique
caractirisé en ce gu' on nel ange wun pol ypeptide d' I nterfdron hybride que

| ' on peut obtenir selon |le procd4 de |a revendication 1 avec un support
phar neceut i quenent accept abl e. PatentansprLbhls
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10 PatentansprUche. f1lr folgende Vertragstaaten: BE L,

SE, CH LU 1. Hybrid-Inteferon-Polypeptid mt einer Am nosl uresequenz
-best ehend,aus zwei bis vier SulFP<H208404/B1 di e hi nsi ﬂmﬂmuml(ﬂrm t At
und’ Zahl der Af ni nosdur en Subsequenzen Von Hunman- Ly

I nterteronen LyI FN-a-2 und Lyl FN-a-3 entsprechen, wobei bedagf es®

Hybri d- 1 nt ek a S pe
best ehend E 9&?‘55’5@% ﬂ*pt Hi? r#&ﬁ bty ﬁggg{ﬁp éaédmﬁgﬂﬁ% %?'ghen

Ami nosgur erl-l':!! MSGEBGEI‘/MGLMGZM -SERUPRO RHE ﬁ@BlQHSehEuMSbA%P 86 ﬂI@n
LYLRN- 2- 3, 48 ) ¥>R§Fﬁp]k_zd?x"g\$u.€ g9 pUYTASP S8Y" BECALF HimDaER UrsnARUS

Am nosdur e von Am nosi uren 93 bis 150 von Lyl FN-a-3

und Ami nosiG&NAAITLE SER %Mbﬁliﬁww FLE @hN QLN ZHR RHE, ASH, LEH ei ner
ﬁm nosgur emmn@%ﬁ?@ﬁﬁsﬁéﬁﬁmoﬁxlkw cLubimR ﬁ@ugmm Ay? iGRuprz, I |~:N- 22
m nosdur e von m, no y a-
odeno vON L&Fgl]\{'g %L"ﬁi‘ﬁu/ﬁ?n ﬁl‘gﬁ'ﬂs"of\g? i’gﬁ Q}g‘n% é%—gig%g von
Lyl FN- a- 3. GRU 0BPbARG] VAR toaNf GuD THIPGHRPPEYLL MET 'ABE A RSP [SER' ILE tLEUeALAFOr nel 25
CYS ASP LE I U LEU ALA
TSN A A s F S P st ARt 3 £ s Rt B S e
PHE PRO GLMERIRBOCCYS ALk TREFCIASNVAL WALGARG ALA OLU] N.E MET ARG SER| PHE/SER E SUR
 VAL'LEU Hl 3g @-#,RNEIE)E Akt 1SuNGRCLYs WHB BRELPONek AP By SER TI HR LYS ASP SER
\SER ALA ALA LEU-ASP LU THR LEU LEU ASP GCL PHE TYR I LE CLU LEU ASP GLN
G_N LEU ASN ASP.| EU G_LU SER CYS VAL | ME CLN 35 GLU VAL GY VAL | LE
‘GLU SER PEOEEPHET TYR GLU ASP SER | LE LEO ALA VAL ARC LYS TYR PHE GLN ARC -
NLEE TH TYE L THR LY R SER CYS ALA URP GLU VAL YAL ARC
' ALAzOGLE l’EE ‘ﬁ% EE??“%%%@ ihhaed °‘"‘°’E\/\LE SER THR ASK LEU LN GLU ARG
LEU ARC ARG LYS GLU nach Ansprugh 1. 3. Hybrid-Interferon-Polypeptid "Bl B2
D3 B4" mit gay as088|prOSGLNOPuP® HT40sER LEPcOY 24N ARG ARG AdA LEV LEEY | M !

| CYS ASP LEU PRO ON THR H' S SER LEU CLY_AS | L' L\WJ LEU
AF AuGLN VETLERRALANGHN |HEE PTE“SEW %%@R’?{éﬁgﬁﬁkgﬁﬁké’l ASP
PRE GLU PREAS2RERCGL Gltb) ﬁoUcBchmsnuAm 48 ASPNLPRBLECEHE GV6 LASAIAL N ALA

SER Seh A YA Rk Wepab iy JEE S Pt M TR ALY A
GLN LEU ASHHRSFEHA EY5:@SP SERASER/ ALY ALAVERP ASR| GLY &SR LEV\LEARGSY/ANSAAHE GLU TRR

PROYLEU METcfdSKirtefy AZH PYRReL 'sLi Rl hdl XAP LlsﬁScW%zIY&fHﬁ.ABG éRG | LE THR
LEU TYR LEU THR GLU LYS LYS TYR SER PRO CYS ALA TRP GLU VAL VAL ARC ALA GLU

| LE VET ARCGUEVAIPOEY JAL7ELE GE SERCRRQ LEU MEX W_WE!rQSE@%AFzEEL‘EU ApS SER LYS
GV nach Anggy aedLEs 138 PHE GidbUARD- 1IE eHd heDFYROLEWEEK] oLy Bis DAB3RRA” it

LEuns T SeR el ong AT TR e AL Vhechit AEK o e RS S aop

ARG H S LEU SER THR ASN LEU GLN GLU ARG LEU ARG ARG LYS GLU

bt nach Anspruth 1.
40
8. Hybrid-interforon-Polypeptid "B1D2D3B4 " mit der Formel
CYs ASP LEU PRO GLN THR HIS SER LEU GLY ASN ARG ARG ALA LEU ILE LEU
" 'LEU {LLA GLN MET ARG ARG ILE SER PRO PHE SER CYS LEU LYS ASP ARG _ﬁIs

ASP PHE GLU PHE PRO GLN GLU GLU PHE ASP ASP LYS GLN PHE GLN LYS ALA
GLN ALA JLE SER VAL LEU HIS GLU MET ILE GLN GLN ILE PHE ASN LEU PHE
THR THR LYS ASP SER SER ALA ALA TRP ASP GLU ASP LEU LEU ASP LYS PHE
CYS THR GLU LEU TYR GLN GLN LEU ASN ASP LEU GLU ALA CYS VAL MET GLN
GLU GLU ARG VAL GLY GLU THR PRO LEU MET ASN ALA ASP SER ILE LEV ALA
VAL LYS LYS TYR PHE ARG ARG ILE THR LEU TYR-LEV THR GLU LYS LYS TYR
5 SER PRO CYS ALA TRP GLU VAL VAL ARG ALA GLU ILE MET ARG SER PHE SER
| LEU SBR ILE ASN LEU GLN LYS ARG LEU LYS SER LYS GLU

50

41



ASP PHE GLU PHE PRO GLN dLV _GLU PHE ASP ASP LYS G.N PHE GLN LYS ALA CLN ALA
| LE SER \/AL LEU HS G.U MET | LE G.N G.N | LE PHE ASH—I:EU—PRE_THF\TTI'_RWE, ASP
SER SIi R ALA ALA TRP ASP LU ASPEH:a.hdﬂdyﬁSP LYS PH m&mt@ R GLN
GLU LEU ASH ASP'L'EU GLU SMB C VAL MET GLN GLU VAL ER PRO
LEU MI' TYR GLU ASP SSRIL! LiU ALA VAL AMLYS TYR PH Ht LEU
TYR LU THRrAkprdt¥S. LYS TYR 35 _ SIR S~t CYS AlA TRP CLU VAL VAL ARC ALA
LU ILZ MET ARC SER Li U SER LEU SBM TMR ASN LEU GLN GAL ARC Li U ARG ARC LYS
GLU nah HabrisidnterferonPolyrieptis "81Byli thnk der Eomiet on- Pol ypeptid "B, D2DBAB' mit der
For nel CYS ASP L| UPROGN TTRHS SER LEU GY ASK ARC MG ALA LEU I LE LEU
LEUSALA G N MET 'Am ARC | LE SER PRQO PHE SE CYS L YS AS S ASP
o prbars 34 Lo 1

Pt HE GAU PHEYSPASS BEW| PRD (F1Y THIOHES x88 KED N Afl A
| LE SI R VALLBUEALAHGEN ®EY ANETARG FLELSERGPRD |HEE ﬁfctsmmmsvwspm Arsl R LYS

LB TvR e PR SREREEIE A ARY Ak A, T o e R vl
GLY''GLU THROUNRELA_ELE MEX VASKLEV WISSFLUSHEY |ILE GHRUGPY ALBAPHE ASN (DFS BHER PHE ARC
ORC | LE TR ELR Y75 Lo seiRsEl Uk YA Yoo XB 660y asp LebELETROP G Afh TRE LU

VAL VAL Al ARG SER PRE SER LEU SM |1 LE ASH LEU GLN LYS ARC
LEU LYS SEFRCYSYHHRCGLY 4£V TYR-PEN 53N LE AR ASP LEU GLU ALA €¥§ VAL MET| GLN

O\L?IK I:dFI nalc hclﬁf'%%fsllﬁ@ I;/J\{,E&Y ber'n'uﬁ PRy €E6 aEanASO YN ABP SER &QzD&uD&.AMLA' LEiUt
or ne

| LE LEU LELJ’%LA scatl:P(Ps M@Lﬁﬁ&i@%%&%@i% ARC H S
ASP PHE G_Lsﬂ?J-ERcPREBGLH THPUCIRL VARHEALASRG ASR GIN5 TGE MEPHERCCISER I¥D $ERA GLN ALA
I4E SER VA U PRE THR THR LYS ASP
SER2SER ALLU;EEM@%H %ﬁf#&’tg"&%ﬁg’@ E@E’%ﬁ%ﬁs THR GLU LEU TYR GLN
GLN LEU ASH ASP ‘LEU GLU ALA CYS VAL NET GLN 15 CLU GLU ARC VAL GLY
CLU THR PROAMRYRET ASN ALA ASP SER | LE LEU ALA VAL LYS LYS TYR PHE ARG ARC
| LE THR LEU TYR-LEU THR QLD LYS LYS TYR SER PRO CYS ALA TRP GLU VAL VAL ARC
ALA GLIwv HyeidipteriopoarBokipartig FRyDzlapy "yt der F°""°'LJ U SER THR ASH LED GLN GLU ARO
LEU®AR ARC LYS;OLU nach Ans ruch 1. 7. i d- I nterferon-Pol E

‘i- LS&'E‘,LY ASN

"Bi D283B4" OFF tASTe FEEBROALNLEHRGES SR 1EH,/C M%I_N‘Grm HM EER
ARC ARC ALAEURALA 6By MEY ARGUARS ALEISERHPRD ARG SERGCYS RESERYSPREP ARE IBER.  CYS

G vS ALASSOE REPRE 1R i AREE s e 436 L e R RE Ak O F

LEU PHE  GLN ALA ILE SER VAL LEU HIS GLU MET ILE GLN GLN ILE PHE ASN LEU PHE

U THR THR LYS ASP SER SER ALA ALA TRP ASP GLU ASP LEU LEU ASP LYS PHE
CYS THR GLU LEU TYR GLN GLN LEU ASN ASP LEU GLU SER CYS VAL MET GLN

a6 GLU VAL GLY VAL ILE GLU.SER PRO LEU MET TYR GLU ASP SER ILE LEU ALA

VAL ARG LYS TYR PHE GLN ARG ILE THR LEU TYR LEU THR GLU LYS LYS TYR

hos SER SER bys ALA TRP GLU VAL VAL ARG ALA GLU ILE MET ARG SER PHE SER

‘0 LEU SER ILE ASN LEU GLN LYS ARG LEU LYS SER LYS GLU

nach Anspruch 1. i

8. Pharmazeutische Zubereitung, die eine therapeutisch wirksame Menge eines Hybrid-Interferons nach
45 Anspruch 1 enthilt.

9. Verwendung _'ei'nes Hybrid-Interferons naéh Anspruch 1 zur Herstellung pharmazeutischer Zubersitun-
gen. i : '

50 10. Hybrid-Interféron nach Anspruch 1 zur Verwendung bei einer Methode zur therapeutischen Behandlung
des menschlichen oder tierischen K8rpers.

11. Verfahren zdr Herstellung eines Hybrid-Interferons nach Anspruch 1, dadurch gekennzeichnet, daf

Wirtszellen, 'die mit einem rekombinanten Vektor transformiert wurden, der eine fiir das Hybrid-

56 interforon codiérende DNA-Sequenz enthi#lt, kultiviert werden und besagtes Hybrid-Interferon isoliert
wird.

12. Rekombinanter Vektor, umfassend eine fiir ein Hybrid_-lnterferon nach Anspruch 1 codierende DNA-
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THR THR LYS ASP SER. SER ALA ALA TRP ASP GLU ASP LEU LEU ASP LYS PHE CYS
THR GLU LEU TYR.GLN GLN LEU ASH ASP LEU LU SER CYS '
OLU VAL ‘ALY VAL | LE GLU. SER PRER.R05408 BHIYR GLU ASP. LE LEU ALA VAL MG
LYS TYR PHE GLN MAG | LE T1R LEU TYR LEU THR GLU LYS LZ@MM% "ﬂ "mﬁ ALA
TRP CLU V. VAL ;ARC ALA OLU | LE HET ARG SER PRE SER L

LYS ARG LE®M®¥%S° SER LYS GLU nach Ansprurhl 1. 8. Phar mazeutlsche

Zuber ei ne t he tlsch wirksa brid-interferons
nach 46w%§ﬁgde digb formrgjl%)'& olggm %W\Bg‘ﬁﬂﬂhngekgbﬁg °'W@ dr%?'ﬂ "BeHPLRED nach
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a-2. LEU TYR LEU THR GLU LYs LYS TYR SER SER CYS ALA TRP GLU VAL VAL
o-3 PRO
' 150 160
a~2 ARG ALA GLU ILE MET ARG SER PHE SER LEU SER ILE ASN LEU GLN LYS
a=3 : LEU THR GLU
166
u-2 ARG LEU LYS SER LYS GLVU
«-3 ] ARG ARG
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IIls Hul 111 1111 *C L H SFit. 2: Ilucleotide sequence_of the coding
region, of LylLFN-*-2 and LylFN-c-3 (coding triplets are nunbered) e-2
AT T AT T AT T A wovceavro 1 MM

. AGACAATMACCCT OATAAATGCTTCMIMTATTGAAAAACAAGAEATMIO 1

16 a-2 TOTCATCTGCCTCAGACTCACAGCCTGGGT GO AGG «CCC T

TOoT ; OC CAC A G GAT MC A A TTG AT, 32*2 CTC
CGT A .3 CIC O
GCA g "AT&’ BT TREORERTGT CTG ATG GAC 48 a-2 AGA CAT GAC

TTT GAAa‘RTC 0GG . GAEACAATAADUCTCATAABRGC XECAA PAUTATICARAKAGSABGAGIBATEAT GAC TI T GOA
TTT COBENG GAG : GAGACRATAADCTC TGATAAMIGC TIAGATANTATEGABAAAGGAAGAGTAATE a- 2 CAG AAG
OCT CM GCC ATCSB@3¥ACTC CTC CAT GAG ATG ATC CAG CAG ACC a-3 CAS® AAG OCT CCA
GCC Al T TGN GALTCICCATT (AG A9T5CATAGSACTEAGT AWC 466 AG0 GCP TIQMATACTC TTC ACC
ACA MG @ TCR GALTCTOCTCT(SAGTACS CAC AGCGCTE-GAY - AACTAGS AGC I@F'CT'HF AIBCC ACA AAA
CAT TCA TCT GOCT GOCT TGG CAT GAG GAC Pul I | 6 a-2 3TT CTA GAT
GM TTC o7 ATC CTM GOAT CAAATEACSACACANIS BKE CERTTLTERG, T6C @Fc%ﬁrﬁﬁeAc AM TTC
TGC ACC*TV EXC CTRASNCALATCCACE ASA ATCCTEI ECT (ECC,TeC T@;I\c‘ifﬁcﬁﬁr@xc GTG ATG CAG

MGTG(C; GIG ATA GAG TCT CCC CIG AT % caG GAG
oc Tt het s MMl B R oo o

CTTCCGAAGA ATC ACT 144 u-2 CTA TIIT CTG ACASast@Mc A TAE AGC TCT
TOT GCGs20GCARBAGTACIGTCAA sGCE AT @TCTAGTCCETE ARR CAGATMOATE CAGTOAB AGC CCT TI1T
GCCC TOX-AGCAR RAGIGCIS&08/GCC ATC TCT GTC CTC CAT GAG CIG ATC CAG CAGQATC-2 AGA GCA
GWMLATC ATG AGA TCC TTC TCT TTA TCA ATC MC TTG CM AAA a-3 AGA &ZA GVA ATC
ATG AGAeTLZCTTY GACITCT TAC TAGE ACK\ AME GACCTCAACTICTOECT T26 GATACAGACHG AGT MG
GAA TGACACTIGCEAE RRCATLAGLA NI ARETOATTRCATET £CT GGSGRGTIGATAGE- ﬂ@@) AAG GM TAA
CACCTGGTCCMCATGAACAATTCTTATTGACTC a- 2

AATACACRACEE e TdATCOALTTL! Q@T@TJ&CWGWT%TEQEW@%
ATATACCREST e oo TAACAARAYYE T $d¢ A TOARCEAARAE | CABCERET CFG AT AdAG- g a- 2
Al TCTI T. GTTT TGAATCAMIGT GTCAAGT OT T TTCAGGAGT GT TMGCAARCATCCTOTT a4132
- TOACCQUaLXCT AT I TRCTEEYT 676\ IATGACAC AR TEYET 660 6T6ATA GACCAEREEET dTd Ure
Sau3A ua<3 GAGTOTPSICCTHADECEASCGAT ACASGAGEBTCATRCEAA ACDACECTETe @id CTATTTATT
a- 3 AhASATTTTGITCATATAMCATATGTOCATCTTI ACACTGTGGT TAGTGTMIAAAACATS a- 2
TAAATCI dTATTACGAGAGACT ATCTATTACTICCTT ACYSTAGESAAA TEAT TTXCT BAA AAGATATC GET
=3 AAT GCG GAC TCC ATC ITG GCT GTG AAG AAA TAC TIC CGA AGA ATC ACT
{ 144
~ @-2 CTA TAT CTG ACA GAG AAG AAA TAC AGC TCT TGT GCC TGG GAG GTT GTC
a-3 CTC TAT CTG ACA GAG AAG AAA TAC AGC CCT TGT GCC TGG GAG GIT GIC

Sau3A - 160

a-2 AGA GCA GAA ATC ATG AGA_TCC TTC TCT TTA TCA ATC AAC TTG CAA AAA

g a-3 AGA GCA GAA ATC ATG AGA_TC GA_TCC CTC TCT TTA TCA ACA AAC TTG CAA GAA
/ 166

a-2 AGA TTG AAG AGT AAG GAA TGA GACCTGGTACAACACGGAAATGATTCITATAGACT

a-3 AGA TTA AGG AGG AAG GAA TAA CACCTIGGTCCAACATGAAACAATTCITATIGACTC

a=2 AATACAGCAGCTCACACTTCGACAAGTTGTGCTCTTTCAAAGACCCTTGTTTCTGCCAAAACC
a-3 ATATACCAGGTCACGCTTICATGAATTCTGCCATTTCAAAGACTCTCACTTCTGCTATAACTA

o~2 ATGCTATGTTTTGAATCAAATGTGTCAAGTGTTTTCAGGAGTGTTAAGCAACATCCTGTT
-3 TGACCFI‘GCTGAI‘AMC'IGAT’ITATCTATTTMATATT’IA‘!‘TTAGCTATTCATMGA’ITT

Pvull " Sau3A
o-2 CAGCTGTATGGGCACTAGTCCCTTACAGATGACCATGCTGATGGATCTATTCATCTAT'ITATT
- o=3 AM'ITKTTTTTGTTCATA‘IMCATCATGTGCATCTTTACACTG‘I‘GGTIAGTG‘IAATAAAACAT

a-2 TAAATC'1'TTATTTAGTTAACTATCTATAGGGCTTMATTAGTTTTGTTCATATTATATTATGT
-3 GTTCCTTATATTTACTCAAATTCATTATTIT.....

-2 GAACTfl‘TTACATTGTGAATTGTGTAACAAAMCATGTTCTTTATATT‘IATTATTTTGCCTTGT

-2 TTATTAAATTTTTACTATAG...
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