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Formula I 10 20 30 40 ¢ 50 5

ATGCCCATCACT TGGAT GCGCAT GAGACCCT GGCTAGAGATGCAGATTAA 60 70 80
90 100 TTCCAACCAAATCCCGGGERASRP@PBBATTAATAAAGAGGAGATGATCT 110
120 130 140 150
TGGAGAT CCCAT GGAAGCAT GCT GCCAAGCAT GGCT GGGACATCAACAAG 160 170 180
190 200 FGAREPETET TTGT TOCGGAGCT GBEOCAT TCACACAGGOCGATACAAAGC 15
210 220 530 240 250
AGGGGAAAAGGAGCCAGAT GACGT GGAAGGCCAAGTTTCGCTGT G, 260 270 - 80
290 , 300 AGGAE QA C 20 310
320 340
AAGGGCAGCTCAGCTGTGCGAGTGTACCGGIXUGCTTCCACKOTCTCACCMO 360 100 370 380
390 - 3 K NaA » »
. 420 430
AGCC@AAGAGGAA
490 500 %Agﬂééé‘gé :
510 520 280 17940 180050 190
AGGCT ACAT GOACRATEE O TS R T A R0CEF CAC HOCACRAT TG CARAGE 570 580
590 600 CGCCATGTGCTGTCAGCAGCACT CTCCCCGACT GGCACATCCCAGTGGAA 610
620 8 630 2320 22850 230 240 250
GTTGTGCCGGACAGEREEAN R GRS SRR AREFT AT REPARECEMNCIRT CCCTGTG 660
670 680 00
CCATCTCT eAgRTAL NGRS CUBOREMT g Geacamac 720 730
N 750 CTGAGGACAT CATGAAGCT CT T CCAGCAGT COCAGT GCAGCCAACAAAC 45
760 770 3780 320790 340 800 340 350
GT GCAT GGCAACCBBHSGCABCTCAGIGLGCGK TCIACGIAICACCAA 820 830
840 850 TGTCTA:;FGGAGACTTTAGCTGTAAG%%GGAGCCAGAAATTGACAGCCCAG 50 860
GGGG@GATATTGB&H&&&?M&@ EEE\ ‘5‘?’8‘&& CA 920 930
940 950 410 420 430 440 450
AGGCCAAGAGGAAGTCATGTGGGGATTCCAGCCCTGATACCTTCTCTGAT
N\ 460 470 480 490 500
30 GGACTCAGCAGCTCCACTCTGCCTGATGACCACAGCAGCTACACAGTTCC
510 520 530 540 550
AGGCTACATGCAGGACTTGGAGGTGGAGCAGGCCCTGACTCCAGCACTGT
35 560 570 580 590 600
CGCCATGTGCTGTCAGCAGCACTCTCCCCGACTGGCACATCCCAGTGGAA
\/ 610 620 630 640 650

GTTGTGCCGGACAGCACCAGTGATCTGTACAACTTCCAGGTGTCACCCAT

40 660 670 680 6390 700
GCCCTCCATCTCTGAAGCTACAACAGATGAGGATGAGGAAGGGAAATTAC

710 720 730 740 750
CTGAGGACATCATGAAGCTCTTGGAGCAGTCGGAGTGGCAGCCAACAAAC

»® 760 770 780 790 800

GTGGATGGGAAGGGGTACCTACTCAATGAACCTGGAGTCCAGCCCACCTC

810 820 830 840 850

50 TGTCTATGGAGACTTTAGCTGTAAGGAGGAGCCAGAAATTGACAGCCCAG

860 870 880 890 900
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ATCISA;FGCCACCTGGCTCISACAGCCTGCTGACCCCAGTCCGGTTGCCCTC 5 960 970
CATCCAGGCCATTCCCTGIGCACCG or having the Fornmula 111 below. 10 ATG CCA ATC
ACT CGA ATG CGG ATG AGA CCC TGG CEROGAEIBI CAG ATT AAT TCC AAC CAA ATC CCA
GGG CTG ATC TGG ATC AAT AAA GAA GAG ATG 15 ATC TTC CAG ATT CCA TGG AAG CAC
GCCT GCT AAG CAC T A T T AGC TGG GCC
ATT CAC ACA M%G%T%G@%@EC%TMA&%M ACA TGG AAG
GCA AAC TTC CGT TGrI ATG AAGJEC CTG 9526\ GAC AlfggCAG GAAG LG AAG GAT 20

CAG AGT AGG AACARGEAfEdcrticrctETc6XdndetecCTenédéeAareceeorédéetd G CCA CCC CTC
ACC AGG AAC CAG AGG AAA GAG AGA AAG TCC AAG TCC AGC CGA GAC ACT AAG AGC AAA

ACC AAG AGG AAG CTG TGEBOGGA GATSTIIT AGC 25 CCG GAC ACT TTC TCT GAT BGA CTC
AGC AGC TCT ACCCETRCARSCCATFCCATSTIAGHEC AGT TAC ACC ACT CAG GGC TAC CTG GGT
CAG GAC TTG GAT ATG GAA AGG GAC ATA ACT CCA GCA CTG TCA CCG TGI GIC GIC AGC
AGC AGT (o Gavirig the@dtmuldibbéigwt ATG CAG ATG GAC ATT ATA CCA GAT AGC ACC ACT 30
GAT CTew TAT AAC CTA CAG GIG TCA CCC ATG CCT TCC ACC TCC GAA GCC GCA ACA GAC
GAGGAT GAGGAAGGGAAGATAGCCGAAGACCTT ATG AAG CTC TTT GAA CAG TCT GAG

TGG CA AEén Gi¥e ALE EOA A48 cCATEANGA(edd! @daT ETAYdAG T CACCRIPTACC CAG

T oA T é&rgﬁc@c SRR FE ¢ Gk, Ol A A A AR A b R Bl Re N AT
GAC TCE ARCCATTS TG3G ATES CAE TR% ABCGCATCECLGINAAGCTAGTESARSATTFACCATCCCC 40
TCT ATT CA&cEXs Adar GCE TET ﬁmmcﬁé&ec £G4 [GUYTRIT, CAC ACKIapenesat e

vari ant o h c f a t he
Sotivity opEomalhar R Bha ABOTAS « aéﬁ?;rf@@@ap %ﬁé%ﬁrw ke |

i ent% on TAF s6CTE ot @anﬁgca‘g’f‘%&ﬁ%icﬂgnFcbl\%% e G BT §r%es to
t he anfti senseAG'Erma)mmf AaGnetede: Tefr Goe 6TV @G grGasadafdextGalkberge and

whi ch codggaf géc g %gfc@ RoBelOQAdneLaRk!ag s TR HEF- c,a%c%glls to

be understood t roteins to to t goner

eated 0
sequence SEETERC A % GURER NSF BPS PEGARE STEHTET oFCR H%'P%
| FN- [ egst | €G6NGAC KT Tmewmmcmlmulcercmgcfmc acanpce OFA cten mtI‘eGAzed by a

struct ur akagege Ngs RAct Réc FadMias bcéei'héeéb@%‘iecﬁadswsﬁ@%ﬁraﬂ%
downstream fl anki r}%,lsegu ,?e cont.ained w thi '1‘8 G'?CW n& For mAG% I1: 55

5 Ep 0CABOACR L GJ GCA™CTG TCA &8 1 e
QGAGCCCCCCUGANTICGRECIGA GACQRWIGCBTA CCA GAT AGC ACC ACT

COCCCEPCCerErs galT AACAAERAEKE AAECACA CEEd TATG €e8T Tee acc Tce GAA GCC
GCA ACA GAC GAG GAT GAG GAA GGG AAG ATA GCC GAA GAC CTT ATG AAG

CTC TTT GAA CAG TCT GAG TGG CAG CCG ACA CAC ATC GAT GGC AAG GGA

TAC TTG CTC AAT GAG CCA GGG ACC CAG CTC TCT TCT GTC TAT GGA GAC

| TTC AGC TGC AAA GAG GAA CCA GAG ATT GAC AGC CCT CGA GGG GAC ATT
- GGG ATA GGC ATA CAA CAT GTC TTC ACG GAG ATG AAG AAT ATG GAC TCC
ATC ATG TGG ATG GAC AGC CTG CTG GGC AAC TCT GTG AGG CTG CCG CCC

40 TCT ATT CAG GCC ATT CCT TGT GCA CCA TAG

35

or a fragment, or a degenerate variant of the molecule or fragment, which codes for a protein having the
activity of an interferon regulatory factor 1 (IRF-1).

45 The present invention also comprehends a recombinant DNA sequence which hybridises to the
antisense version of a molecule of the invention as defined above and which codes for a protein having IRF-
1 activity.

The IRF-1 activity is to be understood the ability of the proteins to bind to the repeated oligomer

sequence AAGTGA and the regulatory upstream elements of the human IFN-8-gene.

50 The DNA molecule may for example be characterized by a structural gene having the Formula | defined
above and upstream and downstream flanking sequences contained within the following Formula Ii:



10 CTTCCACTCGGAGT CGCGECT TCGCGCGECCCT CACTGCAGCCCCTGCGICG

CCGGGACCCT CBCGCECGACCAGCCGAAT CGCT CCTGCAGCAGAGCCAAC 15 10 20
30 40 50 ATGCCCATRRA® 3G BMMBICGCATGAGACCCTGGECTAGAGATGCAGATTAA
60 70 80 90, 100 20
TTCCAACCAAATCCCGGGGCTCATCTGGATTAATAAAGAGGAGATGATCT 110 120 130
140 150 TGGAGATCCCATGGAAGCATGCTGCCAAGCATGGCTGGGACATCAACAAG 160

170 18Bormula IigQ 200 25
GATGCCTGTTTGT TCCGGAGCT GGGCCATTCACACAGGCCGATACAAAGC 210 220 230
240 250 AGGGGAAAAGGAGCCAGATCCCAAGACGT GGAAGGCCAACTTTCGCTGTG 30

260 270 280 - 290 300

0 e AR R AR RO e i Remesnsodil a5 4o Go

50 55 EP nggggggggEBG§§QCCTTAAG§ZECAGGCAAééRCTGCCTTC%?@CCT 400

GAACCAGAGAAAA 410
420 4368TTCCACTCEEACTCGCGCHPOGCECGCCCTCACTGCAGCCCCTGCGTCG
AGGCCAAGAGGAAGT CATGTGRGGAT TCCAGCCCTGATACCTTCTCTGAT 460 470 480
490 500c66BATCATCACETCCRATCA GCCOARATCECTACACCAGCCABGABEARATCC 10
510 520 530 540 550
AGGCTACAT GCAGGACT TGGAGGT GGAGCAGRCCCT GACTCCAGCACTGT 560 570 580
590 600 COCCATEYTGCTGTCAGRAGCACT CTCRTCCACTGGATATCCCAGTEBAA 15 610
20 6 38TGCCCATCAATTGGATGCGEATGAGACCCTGGCTAGAGATGCAGATTAA
TGTGCCGGACAGCACCAGTGATCTGTACAACTTCCAGGTGTCACCCAZaé60 670 680
O o 700,20, o PSR gACAATmGAGGAGATgATS%MmAATTAC
CTGAGGACAT CRAGCAGTE L CAGT AR CAACAAA 15970 780
790 gﬁ@&@@&Eﬁ Hedicadens F CCAGCCCACCTC
810 820 1660 17640 186°0 190 200
25 GATGCCTGTTTGTTCCGGAGCTGGGCCATTCACACAGGCCGATACAAAGE
210 220 230 240 250

AGGGGAAAAGGAGCCAGATCCCAAGACGTGGAAGGCCAACTTTCGCTGTG

30 260 270 280 290 300
CCATGAACTCCCTGCCAGATATCGAGGAGGTGAAAGACCAGAGCAGGAAC

310 320 340 340 350

AAGGGCAGCTCAGCTGTGCGAGTGTACCGGATGCTTCCACCTCTCACCAA
35

40

50
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TGTCTATGGAGACTTTAGCT GTAAGGAGGAGCCAGAAATTGACAGOCCAG 30 860
870 880 890 900 |
(GEGOGATATTGEGCT GAGTCTACAGOGT GTCT EPACSSSABEREAAGAAC 910 920 930
940 950 ATGGATGCCACCTGGCTGGACAGCCTGCTGACCCCAGTCCGGTTGCCCTC 35

960 970 CATCCAGGCCATTCCCTGTGCACCGTAGCAGGGCCCCT GBGCCCCTCTTA
TTCCTCTAGGCAAGCAGGACCT GGCATCATGGT GGATATGGTGCAGAGAA 40
GCTGGACTTCTGTGGGCCCCT@@@AGCCAAGTGTGACCC@A@TGCCAAG% 400
TGGGGATGGGCCT 3% P OBECPRELHRRGATCCTAAGAGCA

CCAGTGLCTGGGTTTTTCTTGTGGT GTAAA %r GG%,{},S 450
AGATGACEGTTCTGAG& &&%E% %@%ﬁ ACCTTCTCTGAT
AGTGTCTGECTTTTTCCTCTGAGCCCAGCT GCCTGCGGAGAGGTCTCECT

TCACTGGCTGGECT CCTAGEEGALEIAGACCAGE @ACCCCAGQAAAGCATAA!B@O 500
CACCAAT CCCAGGCCRGACT CAGRAGCIAAALTATANI TIRATABTAACAGIRHGWEBCRCAGTEIC 0 359 998 Bl

TCTCGTTOCAAAGAACTA TTTCAGCT
AAAGCCAGTGAATGT feceece 530
CAGCCT CAGAGGA ceofe.

CCAGCACTGT

GAAAAAAACTTGGCACT TTTTGSd 65T GGATCEFCCACAT BB T GATCA@ 90 600
AGGT GTACACT AACATGCCAtG A aT DA CCARCATTIATECATEAATAGURCATCCCAGTGGAA
ACAGT GECT T GCT CGGEGECCCACCACCCCCT CAAGCCCCAGCAGCCCTCA

ACAGGCCCAGGGAGGGAAGT CTPARAATTCA40 650
O e B RN B R AR B opgoreaccaar

%TGTACAIIIGT(,IIIIIAT GTAAQGN TGIT 2@ggr a degaperate vggd ant thereof.
T nol ecul cheYCcCATETEARRCEACKECARTCABERTE RwcAastTAtct ural gene
havi ng he Formula Il defined above and upstream and downstream fl anki ng

sequences contained wiTHn the ﬂaOI oW n 7f3©r rruI a IMO For rrul'hSQ V251
GGACGT GCTTTCACAGTEAAEREARORTCAAGE 3y A 60

GAGT TGCGCCGAGGT CA TCT TCT TT
CTTCGT QIGCGCAT
TGCGAATCGCT CCT AGCCACC ATG CCA ATC Al AT 5 227 ATG AGA

CCC TGG CTA GAG ATG CAIATT AAT8Z6C AAC @44 ATC CEao0272 GEBEHIG ATC TGG ATC
AAT AAA GAA GAGTATCIATESAGRC TIAGCATITAAGEASCAGTGAGARAETGACAGIICASCT AAG CAC GGC

GAE; ATC AAC AAG GAT 40 870 880 890 900

GGGGGGATATTGGGCTGAGTCTACAGCGTGTCTTCACAGATCTGAAGAAC

910 920 930 940 950
ATGGATGCCACCTGGCTGGACAGCCTGCTGACCCCAGTCCGGTTGCCCTC

35 960 970
CATCCAGGCCATTCCCTGTGCACCGTAGCAGGGCCCCTGGGCCCCTCTTA

TTCCTCTAGGCAAGCAGGACCTGGCATCATGGTGGATATGGTGCAGAGAA
40 GCTGGACTTCTGTGGGCCCCTCAACAGCCAAGTGTGACCCCACTGCCAAG
TGGGGATGGGCCTCCCTCCTTGGGTCATTGACCTCTCAGGGCCTGGCAGG
CCAGTGTCTGGGTTTTTCTTGTGGTGTAAAGCTGGCCCTGCCTCCTGGGA
4% AGATGAGGTTCTGAGACCAGTGTATCAGGTCAGGGACTTGGACAGGAGTC
AGTGTCTGGCTITTTCCTCTGAGCCCAGCTGCCTGGAGAGGGTCTCGCTG
TCACTGGCTGGCTCCTAGGGGAACAGACCAGTGACCCCAGAAAAGCATAA

50
CACCAATCCCAGGGCTGGCTCTGCACTAAGAGAAAATTGCACTAAATGAA

55



362
AAA
TCC
AGT
ACC
AAA
CTC
TAC
TGT
812
TCC
CTT
GGA
ATT
ATC
ATT

TGT CTG TTC CGG AGC TGG GCC ATT CAC ACA GEC CGA TAC AAA GCA 407 GGA GAA
GAG CCA GAT CCC AAG ACA TGG AAG GCA AAC TTC CGT 45 452 TGI GCC ATG AAC
CTG CCA GAC ATC GAG GAA GIG PRG3RI RE 50 55 8 EP 0 359 998 B1 497
AGG AAC AAG GEC AGC TCT GCT GIG CCG GTG TAC CGG ATG CTG 542 CCA CCC CTC
AGG AAC CAG AGG AAA GAG AGA AAG TCC AAG TCC 587 AGC CGA GAC ACT AAG AGC
ACC AAG AGETESRTCTEAAGHACIATAGAT TEBCACITGAIBCCEEECEHRCTATLCTTC TCT GAT GGA

AGC AGC TCT ACC CTA 10 677 CCT GAT GAC CAC AGC AGI TAC ACC ACT CAG GCC

CTG GGT CRBAPELAGRGAATET GBRAGCAPACEAACHRGETTLCCRGRAATACIRIGALTGCA CTG TCA CCG

Ah Goa SRR eEBa GRS B bR S o7 AT ocr

ACC TOC ChthaGitin SEr A GG ar O G SRB IR AAGATA CC GAA GAC
ATG AAG CTC TTT GAA CAG TCT GAG TGG 992 GGG ACC CAG CTIC TCT TCT GIC TAT

GAC TTC AQGGCTGTALASTGNA TR TOGAGAQCICTIBCATTTCALIPRATET CGA GGG GAC
GGG ATA GGC ATA 25 1082 CAA CAT GTC TTC ACG GAG ATG AAG AAT ATG GAC TCC
ATG TGG 1 PFACEBECERECIEISRELECATEACLLCODQARRCECERGTAGESATEA CCG CCC TCT

122 TOCTCAGTAORPREEEI A e R ARARRRIE Ao 1261

TGT GGGOCCCT T GAGAGAE PR A AT AR EPORAGT SN A RBRROGATHITEAaal 340
TTGCIBFCAGFGGCITFCFCAGGCITFTAGEAGCIIAGAGFCFGAGFTTTCFTGFGAGGTGAA 35 1399

GCTGCCCCTGACT@

LEGBCAGAGGCCAT 1458

GGACAGGAGT CATCT T AGCT TTTTAAAAGCCT TGT TGCATAGAGAGGGT CTTATCGC 1517

GGCCCT GAGGGGAAT AGACCAGCGCCOACAGAAGAGCATAGCACTGECCCTAG 1576

A GGCTCT Sparaieatan e GCACFAAATGAGFCCFATTCCCAAAGAACTGCT 401635
covoy(sos.l et icosmycee: Aeee. “ %%4Formu|a i
AATCCCEGET CA :'Se. 9!9' $ormula IV:
CTCCAG GGCACTT CT GfGGACTTTGCCACATT 4 1812

TCTGATCAGAGGTGTACACTAACATTTCTCOCQAGTCTAGGCCTTTGCATTTATT TAA 1871

TAGT G,CFIBLEzEMECCT GCTGT CT CCTCAGGCCT TGGCAGT CCTCAGCAGGCCCAG 1930
GGAAAAGGGEEEGT TGTGAGCGCCT TGECGTGACTCTTGACTATCTATTAGAAACGCCAC 1989
CTAACTGOTAAATGGTGTTTGGTCATGT GGTGGACCTGTGTAAATATGTATATTTGICT 50 2048
TTTTATAAAAATI TAGTTGITTACAA A~A~AAA 2082 or a degenerate variant thereof.
55_The DNAl iEFACGTICETRAGACHETGRIACLCHABREERNCGRAGCERAMIECIRGALANERSEHEDL | ve or
i nducabl e60 fGRGTTEEGECGRGETCAGCOGAGETEECEAGAGEACYE CAGRADST¢asddaTeasecyi rus or

I's inducgpd ecﬁéd’ijsb%&%EAfcéééﬂE&hEREcEc&cﬂ&%é@E&@f@f@dd&A’écc%c

178 TGCGAATCGCTCCTGCAGCAA  AGCCACC ATG CCA ATC ACT CGA ATG CGG
® 227 ATG AGA CCC TGG CTA GAG ATG CAG ATT AAT TCC AAC CAA ATC CCA
272 GGG CTG ATC TGG ATC AAT AAA GAA GAG ATG ATC TTC CAG ATT CCA
, 317 TGG AAG CAC GCT GCT AAG CAC GGC TGG GAC ATC AAC AAG GAT GCC
362 TGT CTG TTC CGG AGC TGG GCC ATT CAC ACA GGC CGA TAC AAA GCA
407 GGA GAA AAA GAG CCA GAT CCC AAG ACA TGG AAG GCA AAC TTC CGT

45 452 TGT GCC ATG AAC TCC CTG CCA GAC ATC GAG GAA GTG AAG GAT CAG

50
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EP 0 359 998 Bl DNA sequences of the invention coding for proteins having
[err] activity include DNA sequences from a eukaryotic source such as, not
only human and nouse but al so, e. &P &85%%8B1 frog and yeast, which

hybri di se with the DNA sequences of the foregoing human or nurine [err]
(Figs. I to IV) and which code for a protein having IRF-1 activity. 5

We describe bel ow the isolation of cDNA nol ecul es fromhuman cells and
nouse cel | mmﬁsmgm@mﬂmmq GGl AGOr TOR ddA-GIrGatal fATeNTHE 3G WIGCOTG
“hybridises to the ¢ human | RE-1. The reconbi nant DNA nol ecul e may

al so coptai%a CSPOE‘B? echaﬁ&Cr%%lA&Fo%Gs"éﬁjéﬁEe RO AR ARG THG ARE THe

follow ng f Ga 1A FRERUAR X ACC GG T

L COACAARGE c%mmmw% DASEAES 25 15 FEeR 00T
GC Box 2 CACBAGETRRACHEGAE CGG e CRAECE
GCCCGAGCISGGTGGGGAGCACAGCTGCCTTGTACTTCCCCTTCGCCGCTTAGCTCTAC 193 CAAT Box 25

AACAGOGT GATHTCEEEHEAR TRAAT CAE R GAGT R ASLABEE A ERECERDETO SSTMAMDr  Cap
Siie 30 R ARG IR R ROR RO IR AR T RBETHIE - 77

-21 Maj or
TT CECGAET BECONICATECET T GALCEAC TMNCRIGEAS ATGL @AC ATT

+1 TTCACAGICTAAGCCGAACCGAACCGAACCGAACCGAACCGAACCGEGECCGAGITGCG +39 40
CCGAGGTEAGHECABTACRLIC ABACARE CREA TERS T FCA5CCC

roacrocronds 245 SR ) He S R A S RS e

combi nantgdNAaGDAEL ot BRX ERG TTreateSgnedc! Prr @ARr €561 1T ehcarce
ph maggutically active 55 protein such as e.g. a cytokine or a plasn nogen
activator ¥ ICAGt BFS APy FARI ATC Bt 6FF ARG FEA TG TICSEFCGAAT §ACGYEPR for a

desired phas{]d?%%t hEQ'dAt L ¥ér R 608 ARPERR! dad 'THECHGE Yt RARBAET

regi on of t
1037 GAA CCA GAG ATT GAC AGC CCT CGA GGG GAC ATT GGG ATA GGC ATA

25 . .
1082 CAA CAT GTC TTC ACG GAG ATG AAG AAT ATG GAC TCC ATC ATG TGG

1127 ATG GAC AGC CTG CTG GGC AAC TCT GTG AGG CTG CCG CCC TCT ATT

N 1172 CAG GCC ATT CCT TGT GCA CCA TAG TTTGGGTCTCTGACCCGTTCTTGCCC
30

1222 TCCTGAGTGAGTTAGGCCTTGGCATCATGGTGGCTGTGATACAAAAAAAGCTAGACTCC

1281 TGTGGGCCCCTTGACACATGGCAAAGCATAGTCCCACTGCAAACAGGGGACCATCCTCC

1340 TTGGGTCAGTGGGCTCTCAGGGCTTAGGAGGCAGAGTCTGAGTTTTCTTGTGAGGTGAA

35 1399 GCTGGCCCTGACTCCTAGGAAGATGGATTGGGGGGTCTGAGGTGTAAGGCAGAGGCCAT

J 1458 GGACAGGAGTCATCTTCTAGCTTTTTAAAAGCCTTGTTGCATAGAGAGGGTCTITATCGC
1517 TGGGCTGGCCCTGAGGGGAATAGACCAGCGCCCACAGAAGAGCATAGCACTGGCCCTAG

1576 AGCTGGCTCTGTACTAGGAGACAATTGCACTAAATGAGTCCTATTCCCAAAGAACTGCT

“ 163 5 GCCCTTCCCAACCGAGCCCTGGGATGGTTCCCAAGCCAGTGAAATGTGAAGGGAAAAAA
1694 AATGGGGTCCTGTGAAGGTTGGCTCCCTTAGCCTCAGAGGGAATCTGCCTCACTACCTG
1753 CTCCAGCTGTGGGGCTCAGGAAAAAAAAATGGCACTTTCTCTGTGGACTITGCCACATT

P 1812 TCTGATCAGAGGTGTACACTAACATTTCTCCCCAGTCTAGGCCTTTGCATTTATTTATA

1871 TAGTGCCTTGCCTGGTGCCTGCTGTCTCCTCAGGCCTTGGCAGTCCTCAGCAGGCCCAG

1930 GGAAAAGGGGGGTTGTGAGCGCCTTGGCGTGACTCTTGACTATCTATTAGAAACGCCAC

1989 CTAACTGCTAAATGGTGTTTGGTCATGTGGTGGACCTGTGTAAATATGTATATTTGTCT
50 2048 TTTTATAAAAATTTAAGTTGTTTACAAAAAAAAAA 2082

or a degenerate variant thereof. .

55 The DNA molecule may include a promoter region which is constitutive or inducable, for instance virus
inducible e.g. by Newcastle Disease Virus or is inducable by mitogenic stimulation e.g. using Concanavalin
A



gene for the said protein including a binding site for the IRF-1 active
nmol ecul e. 10 EP 0 359 998 B1 Thus a reconbinant DNA nol ecul e of the
invention may conprise a DNA seqERO®AE9 898 Bef i ned above and a structural
gene for a desired pharnaceuti caIIy acti ve protein under the control of the

| RF-1 active protein coded for sai d. DNA se uen(;e sDi\&ih a rec nbl nant
DNA nol ecuPWA g9gueng @ﬁl‘é“l?d‘ﬁ'f”ﬁ “F‘E‘f"glf"ﬁBmTeR?h‘l“"“ﬁé'? 't’:q? s§q ‘?f

der t Hkyfie rSEH' fuch, a8 onpt i '°’ ff'° bI 5
BP orenr)t er yb’l‘ﬂ’s@ Q% ‘éi"'eljc@ﬁg gﬁg"e{’?igrrﬁ'g‘gn ?"é'ﬂi’""% 'sﬁl c %a[gy act] vgér ©

pr ot e'ﬁ” escn e isolati A npé f%bl&c%leg' hrpgel %P(ﬂn'oﬁ% Vc%llﬁb&gg%f
sequenc obdd Ui skr.cel |

bacteria (f co b dcule by &soVo ﬁt§fh a(b?d otePEndq'edm eh&ﬂcecc%hthln&} \ﬂthma CHO
cell or @, {ERwkG térial Ve g L929," transformed by a recombi nant DNA nol ecul e
as defined above [ deal ly the host cell will be selected froma cell |ine

whi ch,ha r, gubstantially no |level of 10 endogenous IRF-1 activity.

Al ternat?‘-—‘v?e-l#mﬁ t he production of a pharmaceutically active protein a
host cell may be transformed by a first DNA nol ecul e containing a sequence
coding for a protein Vi 5 ond
separ ate DNA nol ecub%?gg;%% ng&acédékgﬁé%ggé ﬁgﬂf"g&p{am&:&#g@%c;&%e
pharmeeceutically active protein under the control of the IRF1 active
protein coded for by the first dd\Sgwliecul e. PreferajdBdhe first DNA 15
mol ecul e CcAGEGCAGTGEAETEENGEAXBEGA0EGEICeGU6ETAGEE CLEEGGLAEIESICCLati ve
p\*om)ter -@Slhost preferably inducible pronoter sequence operably |inked to
t he“gene coding for the IRF-1 active conpound. Al so, preferably the second
DNA rr6‘1ecu|e i ncl udes a b| nding site for the |RF-1 _active protein . .
cont ai ni nal TGRRETTRECET %%qu'ﬁ#tﬁcéqcﬁmgr t he
phar maceut aIIy actlve proteln can be produced by cultivation of the 20
transfornmed cell and isolation of the producedyphoggin in conventional
manned, U'AtA%Rbbc&'BﬁT@@ééc@@AAﬁr@K'mH&@@GﬁdTbEmchctmmucer
appropri ahgsto the pronmoter which is operably Tinked to the gene codi ng for
the IRF-1, as discussed below. The invention also conprehends a protein
having the activity of an I RF-1 obtained by the cultiM&dni€agf sd tieost
tigansformed with a DNA nol ecul e as defined above. 25 30 35 40 48140 55

EP 0 369 9@@GsﬁGﬂGﬁfS@ﬁ%G?@éF%M@%WEQGMEC%@?%&%F%TWW | has the
formula 1?7 Fornula VI 5 Met Pro Ile Thr Arg Met Arg Met Arg Pro ’P‘rp Leu
Gu Mt An lle Asn Ser Asn nIJeProGyLeuIIeTrpIIe rhj_)f_sGuGu

Met Ile Phe Gn Ile Prifaidh “®AaAalLys Hs Ay Ty BT e
35 TTCGCGGCGCCGCGGACTCGCCAGTGCGCACCACTCCTTCGTCGAGGTAGGACGTGCT
-19 +1
/

TTCACAGTCTAAGCCGAACCGAACCGAACCGAACCGAACCGAACCGGGCCGAGTTGCG
+39

CCGAGGTCAGCCGAGGTGGCCAGAGGACCCCAGCATCTCGGGCATCTTTCCGCTTCGTG
+97

d CGCGCATCGCGTACCTACACCGCAAC TCCGTGCCTCGCTCTCCGGCACCC'T‘CTGCGAA

+155
Pstl

TCGCTCCTGCAG

+213 +225
50

or a degenerate variant thereof.
The recombinant DNA molecule may also be designed for expression of a pharmaceutically active
s5 protein such as e.g. a cytokine or a plasminogen activator and in this form will contain preferably a
structural gene for a desired pharmaceutically active protein operably linked to a promoter region of the
gene for the said protein including a binding site for the IRF-1 active molecule.

10



10 Asn Lys Asp Ala Cys Leu Phe Arg Ser Trp Ala Ile H's Thr Ay Arg Tyr Lys
Ala dy Gu Lys Gu Pro Asp Pro Lys Thr Trp Lys Ala Asn Phe Arg Cys Ala Met
Asn Ser Leu Pro Asp Ale Gu Gu VEBPOI3p8 998 PB115 A n Ser Arg Asn Lys Ay Ser
Ser Ala Val Arg Val Tyr Arg Met Leu Pro Pro Leu Thr Arg Asn Gln Arg Lys Glu

Arg Lys Ser L s Ser IoSer Ar As Thr I@/st Ser L s Thr L s Ar Leu
d ru g II pa ro \}g
20 HIS Se"}n §e‘°?1‘ff“ |
Asp | | e code for sald NA que TJa r n ecu e o
\BL @ cfn l@c ﬁé‘pr S’de ?rl ga ig@
fbl
Ser Pro 5pet eHu

Al a pT He linveMn h@&c&‘ foh db'aﬁ:d@ céﬁeerg QbhbteT.a:rbeﬁ,e é’e&. Emryeh&t%eni dr@ Asp
dy Lys Ghatnrdalitn defd. L@uaé\s,au Wholeelib Y. LBY, tréfshimhedlby 298comihanyBNA tibcufd a6 ASp
30 Phe Sedefu@,d?abMSld Iyith6shékt E¥lIvilkBelbelbdted #ia SfiNlind Wiich/Na§ nddr)sulftaptidly o Ideyofl | €
Ay || @ Gnaodehsus Ve aBttvey. Thr G u Met Lys Asn Met Asp Ser Ile Met Trp Met Asp
Ser Leu LeuAdmgtivatyrforSier privimktioAnta phaunabsuticaly actidgprdein a hdsecdlinay Bb frarisfondadibg aCy s
Al a Pro 4ist4INASHoléchle Ic@ntainind=F s@qudis® cBddy 184 a Arnteinieaving thefastivite df v IBFdiand bhawi ng
t he act i vietondhpagate DRR-nfoldgals corttrinirfgos genleccodiind for Blesitetl,aphefimaceutically active protein
Met Pr ol | ednderThepdanrohotyhe INEr gFtive Profsinecodid ey i firs| Rk malequias Prelergply difr first DNA
od yLetfl | rgqtpoHIp mvgqﬁﬁ@y_gqq@plpq:@wdes a constitutive promoter or most preferably inducible
G ul | ePr oPrPPAtSy Spquenqe oporahly, inkpdsieythetgepaeqding doxdhel IGE haglye compaund, Alspppreferably the
PheAr gSer¥§ AI'%W\ @P#P%‘*FHNH"?%F Q’W'PQ;?ESAPEE'N@ L gciecretpip 6?@15‘15?90'999““"9 AAGTGA
IbysThrTr P nPheAr e Leui o I I e (

y cultivation of the

,a% iy 7 g[ & e by 1

w % m"?a
/I&FE.PQQEJI‘ 5 ce % [ %‘ p% E%e{oé)@ promoter which is
sSerThrleu aE e& éh b(d’s ré(aA ) sﬁnnﬁspbﬁy@dw% cultivation of

Val G u@ rﬂogil_tpa [Ny~ WV er erThrLeuPr oAsp
Tr pHi sk eProVal @ uVval VaI Pr oAspSerThr Ser AspLeuTyr AsnPhed nVal
Ser ProMet ProSer | | eSer d uAl aThr Thr Aspd uAspG ud ud yLysLeuPro
A uAspl | eMet LysLeuLeud ud nSer d uTr pd nProThr AsnVal Aspd yLys 25
A yTrylLeuLeuAsnd uProd yVal @ nProThr Ser Val Tyr G yAsPPheSer Cys

N\
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L~ysd3 ud uProd ul | eAspSer ProG yd yAspl | ed yLeuSer ~eu@ nArg' 7al

PheTht As~pLeuLysAsnMet AspAl aThr Tr pLeuAspSer Leul, -uThr ProVa! Arg 30
LeuProSer || ed nAai Tl ePr oCysAl aPriEP 9\8591998381 be bel ow t he nol ecul ar cl oni ng
and characterization of nmurine and human cDNA encodi ng DNA bi ndi ng proteins
having the IRF-1 activity. A remarkable seq engsev.conser vation wll be seen
bet ween t hPRIgd-REote(f brviRg e actviof #n fﬁfl"@ﬁiﬂ"?e@fm“ 35 revealed fromthe
anal ysis of the cloned cDNAs. Furthernore, expression of the gene encoding
| RF-1 i $oxh@ma ¥® be i nduced by Newcastl e Di sease Virus (NDV) and
Concanavalinm A (ConA) in nouse L929 cells and splenic | ynphocytes,

respeﬁti vely. 1. doning and expression of IRF-1 DNA in E. coli 40 A

Pol y( A) MeRNRr@aaflesBhatiey MemANS NebcREIndiR LA igucSLpsMaRdCiRetLlg o

synt hesiagnC BRA A&R! EDNV e tHre W1gceeur elef Ty uflfeo Aznd L$eediu18BY)MeThe

resulting c S en,clqned .intq.an oR] - 1 e r d a
CDNA J,i r%oﬁ@?rtg? °a21[c1r rcﬁy%g%tl% Pﬁé g%ﬁﬂ'ﬁ %ﬁ%r gggdéfé g%;? u%h et
al ., 1985n Lysn3sE. ALd|Gys/IFoD Bhe Ang Fest TER rdiah IlesHis Thr1Rby rA&q)| ting
Xgtl 1 I-IinL@ry}g mfa ¢h¢m?wrzqg;m1wa?irbgasbeprm:n;yisrmhirze'dp( nysim;s)Adv\GTg;g )
sequence ereinaft referre Q 3s.the ol j.gongr; j i 1987
asqt he FPEHh&L9| ﬁyf hgga stgﬁ'éel}ﬁ%géeﬁr g’@é’dEFg%P cibll i r@f 55@1 ’Vlggf g%? ZA‘ds%y t he
recontsi eimt S¥gt Arg Aémdews @iy [Heat S¢ropld Vabar s Vah Fygafegdphatekeu The
pl ates weige piRefel NelPai ey Adn dn" Aqf ?%3461@ L ayiss serenyabset 28z 000

pl aques/pl ate were visiple._ 50 nbyane filfer or, _ScC i wer e

et t her rﬁflgoﬁsé’l\ﬁhaﬁi,’s $ Fichihre LEEhAEP §‘y%‘r3r"%“| t':t %cgﬂ'&ufg\gée&%gg%?ei cher &

~ Sthhel | Proesispaltbs. PAeESET |Asw Slaeleu frerSerl Ser MHrnlenPreo(Asp Ase |

:jndugf°' ?fr}sofse'raglzrgwﬁ BHPI RS |G gyt b?_:apag Ocmyd@m W?@gﬁe%:ﬂ asgasé% and air
ried, en _overl ayed o e es _and ingubate OL. 2, ours.

Pl aques SAY IArgnﬁﬁpng%lu@é‘ a‘r’rpcfcﬁ%'é‘i Z‘eé‘ngSBegr%y%ﬁD@i %atlh ¢ Dﬁﬁrigef n-frane

with thadwsérgehe. TEP His Mefliglnf MetteAspwele IxmProedspegesnBhehThted at 4

C f0r2529xs§ @,%ﬂiy?“ﬁésnwﬁélb%ﬁn dfaii R@r Yebemsthasisnd marseeeesindardhe
menbrane filters were en prepared for ass s fQllows: Nuc|ear_extract
was pr epddideFher AEPnBLLASR L E G4 Glyg Lyp G\gé Pz]pﬂ)t“'t%é’d PnLgH HAbulys
COrrespart Pyet Gli3Gln Fr (GBRSIIOE1IB1 PaboTbr 1i§ grle] AspoGayn}kyenBdyt he
Menbr angs, Ere%\OLeEOAExfaf@fﬁ'ﬂgo% hinpdigls Bei sub e Buialeryeonsysaspg of 10
mM Hepes,” p 5, 50 MM NaCl, 1 " mMDTT, 1 nM EDTA, 5% Iéﬁerol was used.
5% of ndipef SErpENEekYFi FkU (CAHKIFLA Gl ILRCASP \R&T FdPed BoCtReABR F£% and
the fil tqlys raRr elyntudatee fits thel mihet The Gbu Methdiys atsm4MEtahdpt Hen rinsed
for 1 mnute in h [0k +,C § LY n 0 r pphl The
(0] tor o i fehzeo ﬁ%ébg?é?i@'nqﬁﬁieﬁg% v ek b S o) 1 ﬁgbsiéf)"

[ err] #niSest 138l fBn Apar F DN QfCER dl@g&€Pengt h of approxi mately 300 bp and
[eg\q-l abel | ed probe Cl1 oligomer DNA (106 cpmim ; specific activity 2,000
[er+] nole) (see Fujita et al., 1987). The probe DNA was end | abel ed at the
5- termni [[err]]ATP using T4 kinase. 10 After the binding, the
filte[ms were washed at roomtenperature with the Binding Buffer for 1 to 2
hours (10 ml filter) changing the Binding buffer several tines during this
operation. The filters were then air-dried and subjected to '
~autoradi ography. In this assay the nylon nenbranes, but not the
~nitrocel lul ose nenbranes, gave a positive signal which was specifically

- i nhi biig ed by including excess unl abel ed Cl

50

55
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ol i goner. 15 About 1, 4x[err] reconbinarits were screened in this way.
Anong the 32 positive phage clones identified in the first screening, one
clone (designated [err]) was foundER®3% 988 Blepeatedly with the probe DNA in
subsequent rounds of screening. 2. Productlon and Purification of protein

I n transf ogeni. c wer e prepared by

t ransf ect ?rr'f’téhe reeTredOpﬂﬁggaVV\%tﬁh% 'V't‘f"ran ern| g?'uﬁ’ @ﬁ'gens har bori ng XL28-8
were then seeded at 1% in 400 m L-Broth. The bacteria were grown at [err]
until therderuia bermme 1. The tenperature was then shifted to [err] for 20
mn. | RIG was then added to 10 mM and, after incubating at [err] for a

further 20 min. the cultures were r |d| Iet d,and_su 0
m of Lysis Buffer which con§F§F§°6$Q ﬁ It’lglf’ Bro’gpgﬂ%é
mM sper ni di mx&mmm@duﬁeprgslymerﬂeewgbyéﬁi%lufeeslwe“
phenyl net hy yfslqti%mﬁléey%iscﬂyufzqms]pmenstxaszsmﬁméf-‘ireméd/ n

HS“ﬁEfZ&S?uan¢Aﬂ SRR TR SR BT o7 SO LU oY G CRRPRgR LD | O

or t hovanadag, smgeﬂpwzsmhemecszssuamwwetrdaemﬁreéSPabeglﬂGbe‘i@lt haw
cycles and gg@é’é‘fﬁgéry‘ﬁ;ﬁ%@hiygég§geE‘éeﬁﬂlﬁf&lﬁr@ﬁﬂaﬁ@&yﬂrbl‘letﬂéuﬁr&?ﬁ@ usi ng
or

a Beckman 5 super.nat ant t her ,di gel
retarddfi onLasghyLX%wq}aAGﬁ)lYSFlﬁé?f‘&? ﬁ%rfgfe g(ﬁg‘b‘l'§ ?ﬁe ¥s%$f|: ?cat i on
was carri edAngy@;szgwngsappAepSaaSetg/r@%Twh@ﬁeréasﬁmhﬁa L RS

ppl i ed on Oﬁﬁ i %p%é% fs@}f. @Qk yprm¢ﬂ;ﬂc&q<}wyeheraalaa Labg1@nd
i br at )i E3e oy h | th

i o sn%ama%mamy R G el
equi | i br at eg 1bxﬁéﬁf&raml(u%lmplepaspsl?gw;saaffg@mumwg@PQeGlnm DlTT .
20% gl ycergg % 1}{ NP- AE%_I Q.02 g}{h@gﬁﬁ} o % Ishdi g1ty ik edBsSo el Ut e
by Buff Roht AT R t
fﬁrtEereEon@kua$pazgﬂgﬁﬁXﬁ;qggmpﬁgesanﬁer%ﬂwﬁa&ﬁ?ﬂﬂ%ﬁérﬁeax¥lﬁﬁ§%£¥ﬁa
concents at i @_[IX< PESL 28 SUHIHGLuS@ 081y CaaG hnP eoTiseRe iz 10 tGAgAPPBhePAC PY Bduct

of the C one is@ B, hhakvghones

har bour i ng %?9?%1‘8?6@]@%‘5@ ?rsgdgg%?? fi?%égt]ilér@%%@g%rl é\qﬁ%s ggd wer e

i nduced to M@mnmwwe@MI\aFTmGFP@%%S%&EH&W%IBFBXE%F% of

Huynh et al ?LH;IQ%? a r 11X glggl,c_i-l@!@rocmgaegopr epared and treated in the sane
ep

manner i t h age lacking the c I nsert (designhated X6) were used as
a control, Extracts each containing 3 [err] protein were preﬁ\ared fromthe
I nduced cmet‘:ﬁ?“élge B?'°“t‘|'1%ml9}‘r‘ Uiy sl QT%S‘GF“?S?%?%‘#'% Pigpiging @ hyman ‘[%'}CP‘] "2’8‘3%
[err]28-gBn Wd” tE ga&"%m e‘rarc“’g) IbN ear extract (3 er r%\}@grot
al so pg?eplaevefaed frB\te _sLls : ;é) Dk, ::'ween ?rBs(g e S50 glﬂ |s
with 1 PI gl ]Jsea rus g%%#aar% oncan am Pﬁé) n‘?‘ mo Lg%s (fells
specj fic %Sgl\%lw Locs was al'so subj eC
conpetitive assay \I\Pll c PC rrpetltor DNA was added at vari ous

EP O 359 998 Bl The results of

concent r aj i igifhg kY éxB:%séndﬂ%HhﬁiﬂdNAm P2l 4
the assay arTg‘Wi‘rT‘Fl_g—l_l‘n_wm—ch the various | anes correspond to the

fol | ow ng: A 38K(A)* RNA was isolatedBéinludRbiucBd rhouse L929 cells and usddQH Synthesis cDNA (following
the procedure of Aruffo and Seed, 1987). The resulting cDNA was then cloned into an EcoRl-cleaved
agt11 vector and a ¢cDNA library constructed according to the standard procedure of Huynh et al., 1985,
using E. coli Y1090 as the host strain.

45 The resulting Agti1 library was then screened using the multimerized (4 times) AAGTGA sequence
(hereinafter referred to as the C1 oligomer; Fuijita et al., 1987) as the probe.

In this screening procedure E. coli Y1090, infected by the recombinant Agt11 phages was plated
onto 10x13 cm square plates. The plates were then incubated at 12°C for 4 to 5 hours when about
20,000 plaques/plate were visible.

50 Membrane filters for screening were either nylon (Nyiran; Schleicher & Schnell) or nitrocellulose
(Schleicher & Schnell) membranes. The filters were immersed in 10 mM IPTG (for the induction of lacZ
gene expression in the appropriate phage plaques) and air dried, then overlayed on the plates and
incubated at 37°C for 2,5 hours. Plaques will only produce a protein encoded by cDNA if the cDNA is

. in-frame with the lacZ gene.

55 The filters were then removed and chilled at 4 ° C for 20 minutes and, without drying, were subjected
to screening.

The membrane filters were then prepared for assay as follows:

Nuclear extract was prepared from mouse L929 cells and it was spotted (in an amount corresponding to

meS
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2 [err] 3 [err] 4 ° [err] with 1,000
fold m)l ar excess of unlabeled d oligoner 15 Lane

Extract 20 - [err] wth 1, 000EP BI389 98 Bt excess of unl abel ed C5A
oligorrer* 6 [err] 8a 7 [err]-8b 25 8
[err]- ] 10 onto%e me | ar excess un- | abeled Cl oligonmer 9
[err] ‘M tﬁ igﬁfiﬁ?ﬁr TVE b‘?r{dms (Lﬂgndmg%uffer t|n HO T%Hepes pH 75 5,0 mM I\? 9 cell
| abel ed H % glycerol was used, 5% fa owd r mllk quu )was ad to

with 1 009\ beI‘féfja é”-ﬁlte ;te the]ﬂﬁ)blﬁ' for n'énimyte 46 *
L929 gel | misko BurHdd adesm@ss 0 B

The C5A ol i gasikerd ﬁerdfﬁ&?fnb 86ld In'biraldh bliidr At ?mtamrln&%ﬁ) u.g'?'ﬂldof 'sém@n ﬁaﬁﬂngﬁﬁ

repeat ed EAdvbrage (BHGA GE apphSximately=BEU byl 32R-1db kA & BéiEr HINA

probes ar epeditd atitigy(d,000 icpmA mBIBS(sés, Fufita oPal., 1§B7ﬁﬁﬂe prébe BRA &B@uwa lhﬁ'éle 'agthe -

protein etetmladi-é"’P]ﬁmusmghEk[neser] Iysogens gave rise to shifted bands (I anes

6 andw07), t Weerabiadieg ¢ fitérs wltecwmshaaisat irsdi temperaturb with XeBitdingrbuibretoe dl 1.

ol i gomer D BRI filed chapgingithe Biding butieussiverd fimb duriGh thisapbretidNEThe (ilteré1@se hemnd

9). I'n cofitiad end sybixgtarpio guterediograptly. (it this @ssap the nggememtepas, dd rot themitréveliulose

i nduced[ eF‘P'l‘brﬁ@Pl 7%R| 2 |Ppeitlys Sigaal fwhich was srecii@lly inhibjted dy dnplbiing laxchéscwhlabelert €1

(I anes 2- gfigomery, o shlfted bands can be seen to be closely simlar to those

of th& nat u put |1l fP@em"ﬁ%yee L3greeped dp |this Ig@:ar@eonaoma% pasitive piegehclones

di f f er enc &g &)E °sb rst; s ;\'fod%‘ét(ges@'l‘at%dh’f $@dvas denad t9 Bing mradtesy With e be a
onsequen%c'be ATpeY 8??”?’31’%’% KEWAPE of protein bound to the probe DNA. In

ddt | f1ed bands were detectable only with the
a te‘,L(rngerUCﬂo '(Q‘aotf'%% th i r]Ilstransfected W|th [err]. (i)

DNAase FOQlyRJgbriid badidrid BRhed Sod dredQlel bl PhrsfaGting B L &S lljt {05 L est
t he bi ndér&ang RCR&YN Wdréeﬁerpgeeg&ei%% Oh Q}t’)@ méﬂﬁﬁﬁ. 3 e% -:Egﬁmﬁl g% Vﬁ%
a5 id aI I y

encodi N@DER BedamdH1[ Ehe thmBRARe WBSthEEsHReE ‘i‘cgiizoﬁ for i

encoded afy afte? incdbafidgNA38SfoL X Fukthdr 126 ¢hid, fHaBLitR Fb‘ﬁ&@ o ||¥t§@9r%”su

pur i fz5 eehl biyLysio|Butran waibh 6onaiso 9F 210KM HipeslGHs 2.b) dEﬁk 0.8 R 95 mivd S
bi ndi ngsgriperdi e DITa10OBA giy6dHbla0.8i g ﬁlmbrﬁ;lrﬁeﬁ%r{y&ﬂlbﬂonﬂﬂﬁ@deumﬁs#a”h%@g' on.
Pr obe DbérstativeAe1 pigep devpebtios; 581 LIM- Hi-oslildmidef gttty shiororaétaiRAzafiding) 10 cat
(cont ai padivey melybdale.| 2imMysodiurh pyrbpiofpbate andj2 md) sodine opthdvaratidie: @hll fSpsMbiisiieRy a
Rut ant  PYPIRCIp ta threg eapis) freeZeibavp byslosriantl subseRGantyt canbifugebatsInI00M tpedioas hipaf €107 ] cat
( Fuj i%¢ auing % PeckmaryB0yYi roter Jbe supeimetaBavabiuseo- oithd ) dirgelly lfor (a+gel Bfardationgassayt (sée om
pSE— 125 e('fr!fﬁ s v fucther gurified Cg| | |

her purification was carried out as follows:
Approxumately 4 mi of the supernatant was applied on poly(di-C): poly(di-C)-column with a bed volume of 2
ml, and equilibrated with Lysis Buffer. The flow-through material (4 mi) was then applied on a DE 52
35 (Whatman) column having a bed volume of 2 ml equilibrated with Buffer Z (25 mM Hepes, pH 7,8, 12,56 mM
) MgCl2, 1 mM DTT, 20% glycerol, 0,1% NP-40, 0,5 mM PMSF). The DNA binding activity was eluted by
W Buffer Z containing 0,1 m KCl. The eluate (approximately 4 ml) was further concentrated using centricon-10
{Amicon). The final protein concentration was 28 mg/ml.

40 3. Characterisation of the Protein Product of the Clone A\L28-8:

(1) Gel retardation assay
Lysogenic bacterial clones harbouring AL28-8 were prepared by transfecting E. coli Y1089 and were
induced to express the cloned cDNA at high levels using the procedure of Huynh et al., 1985. Lysogenic
45 clones prepared and treated in the same manner with the phage lacking the ¢cDNA insert (designated A6)
were used as a control.
Extracts each containing 3 g protein were prepared from the induced cultures of the Lysogen (four
preparations designated \L28-8a, \L28-8b and A\8a and \6b).
Nuclear extract (3 L.g protein) was also prepared from mouse L929 cslis.
50 The extracts were incubated with 1 f.mole labeled C1 oligomer probe as described above having a
specific activity of 8,000 cpm/A.mole.
Each extract was also subject to competitive assay in which a competitor DNA was added at various
concentrations to the incubation.
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Vol . 41, pp 489-496, 1985) was used. Plasm d p-125DPcat, carrying point
frutations within the [err] regulatory el enents were obtained by synthetic
ol i go nucl eotide directed nut agenEB035889§B125cat as described in

Hat akeyama et al., Proc. Natl. Acad. Sci. USA, Vol. 83, pp 9650-9654,
1986). Both DNAs were 10l abeled at_the H.ndlll .site b r ing T4
ki nase. 4 f.nBrésulsot thaassay g MR '?'%ﬂé’b‘;'_’?"ihghea"@f'?u\s/iﬁaf'?/s %Tréf%%[dé%)ﬁ}guérﬁmdé) was
i ncubated in the 20 [erHWrea_cti on mixture containing 25 nM Tris-HC, pH
7,9, 6,25 nMMme2, 50 KeRSt1 M EDTA, 0,5 nM DTT, 10% gl ycerol, 2%
pol yvi nyl al cohol in the presence or absence of 280 [err] of the purified
prot ei f. In the assay [err] unit of DNAase | (Wrthington) was added and
incubated for & nin. at PRPP]. 15 Fig. 2 shows autoradiograns of the
DNA fragments @bt ai ned fx6a sanpl es obtained by carrying out the follow ng
procedures. Ongthe left fagd side of Fig. 2 is part of the DNA sequence of

the wi kg type Jerr] probe, and on_the right hand side of FiLg. | S rt of
the DNA sequente of the nbPanNithFly PePr fobdoBRIaE eXERSH ?lé ?9585?%E§[err]

probe was cleaved by A+ g regaggbaes (see Methods in Enzynol ogy, Vol. 65, pp
499-560) - result shown in lane 1. 20 2. The wild type IFN-[err] probe
was partially digested by DNAase | w thout protection - result shown in
| ane 2153. The wild type IFN-[err] probe was reacted with the protein and
t hen di geﬁggg with DNAasged . seg esult shown in lane 3. 4. The wild type
| FN-[ err] ~probe was reactedrvmth the protein in the presence of 1 000 fold
nol ar excess of 25 unl abel ed C1 oligonmer and then digested with DNAase |
-\sésult shownsin | ane 4265.wTtle MOENtEdINTjfcdar] excelse wds undabedddwi t h
the pré8tein and then di 98?236?1?%0 se | - result shown in lane 5. 6. The
mutant | FN-[err] probe was cleave y A+ Greactions - result shown in
lane 6. In Figé 2 the prAbk28t®8 regions as revealed in lanes 3 and 5 are
indicated respectively oxpsgegsequences 30 depicted on the left and right
si des t he auytoradi ogram ,The hexanger td f —al he results
in Fi ggére 2 it8will be sehASTHRYE rTg‘r%qB;c‘JtJelgi %@giaé\%(%%rsgs%gn é to
nucl eoti des -100 to - 64, labekedeChgoligomesyi on found to be protected by
| RF-1 obt ai ned,from L929;.,_E§§I_ J{l@hpipé(%:tgﬂra Was A0 lexdlsed olgy uhhe use of
axcess unl abel gd Cl ol i goner ??ane 4%.,It was al so found, using | ower
prot ei moconcentrations, LtAReledSehecrtiMEK Ot ection occurred in the region
contai ni ng t hggAAGTGA notep9(cdPrto -70). 35 These results indicate
that the protein has a hj r i i i i AAGTGA
notif and a | Sbver af fini k‘ggﬁocﬁﬁjé Q%%?’{O%f(’)lo |Q§§%i%%%&%ﬁaﬁtﬁt P%N-[err]
gene segnent carries T- Laheledi©hsohigpmes tions - 106, -100, -73 and -67.
I'n com$aring hanes 5 andpgdpgURgel #DEhSR)FoASENE GUIdL ieditesishe fphakect i on
af forded by the reconbi nant gr teins fﬂgears*restri cted to the unnutat ed
region (lane 2). This obsBPEAEF o RsOr+IUBEormity with the 40 observation
that the introduction of these nutations results in a dramatic reduction
(20 fold) of ,the_itnducibili a L pLion: by J 9 cql ,and
that i n4gvi tro bi ﬁ‘blensgéf °h§é§Tg%oE%h§§%‘$‘%‘%&m % 4 g%eér_l%%'mdsqr?]g?abl e
~only in the unnueafedsr @gfohimes FaBRAteH S IFAYHERCL ol i gomer reveal s
that the protein specifically protects the region containing the oligoner
sequences. This protection corresponded identically to that afforded by
nati ve 4 RF- Broflaig. v @ il appatent thal Bund @tobes. ar@detdotdble @Janee i .00 apbtlay Thi s
assay was car msekbwald Fig.a peoteimestrects tnem thb hi28i8tlysogsns péve risecto hitiadrhands (gveseapd t o
vari ous DNA7)sthe appeerescei af ehigit waminkikitee: by pxcesseuniabriatCt eligenes ONAtbubReh Py the same
regul at ory &hbintatthedrds ekgomdilangsiéand@are was as fol | ows: The Hi ndl|1-Sal |
fragment of | Fri\coneast Pppk2Bfederives protains dnase| pepasme) fiomithasinduced Yesderveg! SPqeﬁ;EHed‘?‘{?.
ob

m +

1987) ; @hi sgiwpsuch shifiegbands (anes 2:5- T8e shifed bengs qan ‘meg forbp clpaslie siaiay ip-Hieeg ©
19 to -125. napyd IRiKA framamquas, k28 polls; ('af'?few?"dﬂ@)r, o '%y AN T‘Q‘b'i" ol o8 s
with [err] shiftepbands ixcopsiderpdie Po 8 GonspAuencegithe ditarprt amoutis of proel feynd iy & Bl 8he

DNA was 8 0B c Ei%“g?@d Eigfg%egs%!ﬂeé BLAL Gdle! RRCARS M5 WE R SRERS Féh BHe-

under tsge C% uce wifm\?y@&
{ii) DNAase Footprinting analysis
Footprinting analysis was carried out to test the binding properties of the protein encoded by \L28-8
cDNA to a DNA encoding the IFN-g gene upstream region.
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In the conpetition assay runs the DNA was reacted with the protein in the
presence of various 55 concentrations of conpetitor DNAs in the binding
mxture as indicated in Figure FEP YR PWBHti on | evel of the conpl ex was
guantitated by densitometric analysis of the autoradi ogr am Oorrpl ex

f t Gongl
Lormati on | ek %ﬁa&ﬁgﬁj 12s %e‘«%mm*‘?m‘"%m é%;\ ‘:g%l 2

AP-1: a sy,gﬁ 55&9 ,glg oW ng sequenc

bp of syntmedel SNAIVRrS Hap ardﬁ%@gﬁlﬁﬁélﬁﬁ'ag{rﬁeﬁg‘lst%ﬁ %rohn G- fbsc’ai acﬁnté.a Ma%

al ., 49%&N-g géne)lbhd p-1268rchiNcorlidtingla rhirthn® IFNLAben)) TheCPlasiil p-1E8cdt ‘Wa stritbte

synt het ipcioSRW\Fijiepét ok N osTRR:BBIRRe B {-T285)-RigS(¥a By ragmdnp Rork QSE-@:@'uuﬁ%t Qeéﬂr ' bed
by Kor baml @i, @ 489-406,8R85)0ashussm Pids@Idr §-12586ca0 Lafyiitl Poiit infutdabid BT 8s IR ng
t 0 Vi r useghleloryosiswents| wae pbtainaticky Byndtletic Gligo aliclgotided Gikecte@ Imutdgurdsie lon eB@NGes Cl,
C2, C3, destriizpddn KBakeyaira et al., Pive. Natlovadh Seis USH, VaingB, G 9658196540 1086)eBdti DRACwadove.
Sequeinc debel@pat tteHindhicbitetly @r*tIATP usind T4 kiteeel i n Cel |, 49, 352-367 (1987); they
repr esent 4 tooleseef fenereby DMATEESRAItic agity\ACFOZRMA.NOB) aacincubA@GA the @R 11 reaction

r espect Mpere cqnjainng @5 mj Fris-Hid il %8 §4@ MMEMGin §9 MMIKCl omMEBTA] 05 BMPTT310% e

| ef t haﬁb[cj]!i%{ 2 payyigpialcanpldn he gigpance o5 i3psencecal| 280Horp! the eurifiek eraiein- r epeat s wer e
used as 2 éf"i‘? or“:,"'t oFfiidasg '(MP@" toperas gqdeg and ipgubatedsfoy % mainygh °numan I FN

8 frag btagﬂ frq n'}pfe H'?ta'PPQr?d BYing|ou
9ﬁzecof?o e m?‘%‘ﬁ%ﬁ% L e rh
e
ear anc&sQ,go)t_ ulﬁlﬂlb\xl ﬁqfe g ér?ge ee elh?(ftféj aﬁ"z%’é‘%ﬂiy YoeRes in
0 eryp Of  £f1hé Ghie

significagidy by IF can alaggﬁb%&%g\ey?\?gg%ﬁat t?hhl%%?%yﬁer%sgu S'BNK'"

Segment s £Mee WM Spb rwsn 5 BRbE 8 eBSSY WithothéE PRRInSan8 ftheR | didaQibd QkaBNAJséﬁ C FesBf

muri ne [ eshoyn PeMES. gave rise to a conpetitive activity. This is

parti cul a4.|Tye wikt tepeciER-gIDEPbE Wad fedrtddNith FRBM in@e drétench @F 1 Do0TER hokPEkcstsRs t he
SO- cab | edunlabélbd @sqligonsee ascibanadigested WRI)NAakt- rdsulnsHow®inSan@d. an enhancer when
the cel | s5 Tespoau NS prisbé WBugrica witit thaprotein BBifion digastae by BRAZRS | - resll Skuwn o1 ber
et al., 3Ies988). In fact, sequence notifs simlar or identical to these
found on §ABe 'E‘@F’I*]F"b@webea'raeCbmdluyAﬁGnmt}onafresdlt@hqmmmee& sequences of the
\BN- i nduci'bFie Zempratecipdapeions ge rewegled frdlanes 8 sndipire indicates! igsnactivelp et thé sembricys

( Kor & r depicted|on thejefignd right sigescof thy jautoradiagem). Therlpxamias \atifs grediemech in Fig. 3 are
closely siffAm %9 ’?ﬂtsf%%%%e nglbﬁé@w?mem@dag n caropRondsip Aurlagtides r108 &

sim | ar “co

bF’i"%ﬁ? aeomie agr“ F°8tbé!|'ﬁF' PBta' fao'*f F%celaz@ec@wp@on was
Struct uggénog(?‘ r:tuto thgmr I rols ET o uar ntai aI g&g%; H,sg'élf (-w ¥ ?;?g‘ oned
DNrs et Sl f;‘ef e °pe'" E% : m% %%&ﬁ%ﬂﬁm AT il o
and; G | berq s%ﬁrﬁ nt c&ﬁ&r? éqmﬁat: | Ly %@i@o%g S 1'o§°|7§‘t£
f ol | ows gonfplifhgPEIRYS Y}ﬁo%r o SRAS G8Lal? ¥onakisHa oleltidfy ée%[ﬁﬁ' Sin was
di gest egloBifs s r&éﬂﬁfédtt@%e%ﬁh Q&R Yk B). qus to Nmﬁg@m o5 with P2t €d

40 observation that the introduction of these mutations results in a dramatic reduction (20 fold) of the
inducibility of transcription by NDV in L929 cells and that in vitro binding of IRF-1 to the mutant IFN-8 gene
was notable only in the unmutated region.

Further, the use of the C1 oligomer reveals that the protein specifically protects the region containing
the oligomer sequences. This protection corresponded identically to that afforded by native IRF-1 derived

45 from L929 cells.

3. DNA Competition Assay
This assay was carried out to examine the affinity of the recombinant protein to various DNA sequences
including some of the known transcriptional regulatory DNA sequences. The procedure was as follows:
The Hindlll-Sall fragment of IFN-8 probe was isolated from p-125 cat (see Fijita et al., 1987); this
80 fragment contains the human IFN-8 gene sequence from +19 to -125. The DNA was labeled at the 3’

termini by filling in both ends with [«-32P] dCTP using Klenow fragment.

The specific activity of the probe DNA was 8 000 cpm/ f. mole.

The gel retardation assays were carried out under the conditions described above.

In the competition assay runs the DNA was reacted with the protein in the presence of various

56 concentrations of competitor DNAs in the binding mixture as indicated in Figure 3.

The formation level of the complex was quantitated by densitometric analysis of the autoradiogram.
Complex formation in the absence of competitor DNA was taken to be 100 %.
The structure of the compstitor DNAs were as follows:
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and sequenced by the dideoxy nethod (Sequenase: United States Bi ochem cal
I'nc.).” The cDNA insert in [err] was found to be 1.8 kb I ong. The nucl eoti de
sequence anal ysis reveal ed a | ar gEP®269 9988di ng franme so |inked in phase
with the [err]-gal actoside gene. To screen clones containing |arger cDNA
inserts, double stranded cDNA was synthesised with L929 cell derived poly
[err]and cl®ARH: g sypiBetic NASavingiipioloniag SeAUBNS®t o t he publ i shed procedure of
Aruffo and Seed (Prod. Natl. Acad. Sci., USA, Vol 84, pp 8573, 1987) and
- Seed (Nature, Vol. 329, pp._ 840-842 1987). The, Jeconbinant plasm ds were

i ntroduced into E. coli stral CRASHEIGMET¢AeDr}i ng to the procedure of 55
Aruffo ®and Seed; as above) and 3HR(ACTCRGTOICCTAR Sere siccreened using the
[err]-derived ([err]-1abel ed) cDNA probe under |ow stringent conditions for
DNA- DNA hybridi sation (Kashima et al, Nature, Vol. 313, pp 402-404, 1985),
and a cl oney,)rNBR3A LR SyrRIEEKA thaf SMEordatdes Bbm Sit1uelyto 19116 (sedNedwin3é 3l A985) Bil
The desgj)r edns&Hi . lirdSftoh; Of pl RF-L was obt ai ned by digestion with H ndll|
and Xbal ang mRsuEATes? Bpyof siithetEbivoist edeipadsbetle HSwmIementT(HE metp3pasdesdriped
shown in FogyRettar ét\dl,aess; i n Figure 4. The cDNA sequence from[err] was found
t 0 cont ai N @murhahari-kc@lbp SEthetnDRA camrespoading\te vitua Bpspanse Elegetnsee Kgapet atl.[1885. one
A residue ve)sexaresseqgenkatGleeh CALH adChAles 1773 and 1781. 5 The 5' and
3' termbni T sequencks SBargl GhArareasdiossiigd above. Seavaneas 03yChand Gitarei 4§ Prplighed in Cefin e
ATTTATTTA a49l398 BT 987 dhey mepeesertiie SPAUPASES | bl y confer the NMRNA instability
are framed. As will be apparent_from Fig. 4A the ¢DNA of the nurine cDNA
derived frompl RF-L was 198 bp [aneht@R Ibpc2l onger than that of the [err] cDNA
in—the 5 and 3' regions, respedtAradcA |A3ahysi s off the genonic DNA sequence
contai ff ng the pronoter regi on [OAAAGEAS | glanespeativeal|s t hat the 10 cDNA of
pl RF-L is m ssing about 30 bp fromtnhe major CAP site, see bel ow and

Formul a V | biEdiAEs upstream sequence of the first ATG
codon, GGA i 3‘&:&3%&%9&@1&:3“ dhBwd PG FGuils SHRUTRE WHEKS the SHEKHRIRF Popbe-were A6 es f OF

the tr %Qs'cé}ﬁde rs) THelrRldi® Pandll dives theMtedulfs FiteR HBmAN IFN BAELEGMENty\RSre DS ds @urmgbtil N
the upstr gRIMSLHY AR Fald SbIlghes ABQURbsPOARhY RIBEE, Ui varRULIDNA Seghiehts iak diagled hat
it Is I ndgfth ihEgadeNi tiation codon for the IRF-1 nRNA. 15 As menti oned
above, no difdneihe Restitsi showhis IFROS it bt bd eesnatnat Ehe\speathadeatt thecihihext hupe was doepatBNAS
af [err] amdoy neFhekanvdr tsdijuandel &in @wier lobpfiitiengy raigican<$3- Gxclaptwagmet penaetedtdutle

I N the 38" sigaicastyy @gAr egi on. The nurine IRF-1 was thus found to consist of
329 ami no adi ¢ alsotde ahsared dhat decinthdti\DNAf se@Tior®s ¢CommBasingrihe ggulatory eloments of

N- gl ycosy bitier duman tFis:1de mwsine 3R agenesi gavp rrise e aseompetifiyacactiply. Jhigds pericyiatly
honol ogy  interestifueas terRNdnsepment ef th%Hwa}a‘sgeaM@@tné@e@}rc lpch IFNtgsRepSP feappnse (RS that
Sequence ROctioas 2srasehanegs vhen thy esfigigspopgie IFN-Sugita ot al\ 8T lsiept &l 1BPREKgPel sl o
recent 1% poA8ki shed sequences, Hy'erE)at h}‘/ Bl ot antgl I s accordi nﬁ to Kythe
angr/Dom i t |18 fact spgwence maify similay of Karjticy frd Bq o e "(Aﬁg;éfif‘?é’"%ca@l’; ot o
hydrbphi | iPlt?Tgfé[ pagcafs é’g 1FNsIAcible gRnes therR BURpRLTARE 2RReP R PINY EGTRIRCEYRY o he
murine | R Th?;ﬁ? s? g@t" dn 1;90 ! C)eW||n lyfs?n?i}ay [o%ﬁdse%ﬁinm?ﬁ?l thf s&wglre&ﬁeé under

ext end|4ng snI (ﬂar co?jglon ing natural 'r% 'rj'p ( du'c?s]d frokn%% &g, YS! N ys a”d arginine
(Arg). P nSfact a0t of of the total Lys and Arg residues are

| ocated iRyt of tRUDNA onddding Meride@er panel of Fig. 4B is represented a

. di agrammatTc summary of tne tocatfon of the basic amno acids (Arg, Lys)

~ (upwar d col U DNASEREueREd 6titho E6Hiel DNAS WalS ddtdained Eithir) by( &l BidsvwR indthod [SEQENASEAS
shown ig [Ionibd Sibs Hiddhdiidat Bic) Br LR Gan84drd MBGMAGIBEroRbthdd (Bintain aad Gilbet, 1980)si der ed
to be the rembanss ingarih EXColi ¥5180 was Isblated ax folldwe: the pleipe) QNAfwad BiBparedt by stdndard
speci fi c [prdbedumcpne HReDNA Vi digestécbyt EroBI toanrimeciNAGieaved loatrod the hage tDINA was isplfted f or
many DNA lahdsiongncet it te nislesy aietad (Squmade; Unjled States dioqksintioal Ing.1 The BRIVA iRsade | f s
(Pabo and \EBowas iad® tb, beR\aivdongnThelHutidotiderenupncelngpys raxeeled p lgroe 9rengeadipgframe n

t he | RFeo| ligtedingihpse with the g-galactoside gene.
To screen clones containing larger cDNA inserts, double stranded cDNA was synthesised with 1L929 cell

derived poly (A)*RNA and cloned into vector CDM8 according to the published procedure of Aruffo and
Seed (Prod. Natl. Acad. Sci., USA, Vol 84, pp 8573, 1987) and Seed (Nature, Vol. 329, pp. 840-842, 1987).
The recombinant plasmids were introduced into E.coli strain MC1061/p3 (according to the procedure of
55 Aruffo and Seed; as above) and the clones of cDNA were screened using the \L.28-8-derived (*2p-labeled)
cDNA probe under low stringent conditions for DNA-DNA hybridisation (Kashima et al, Naturs, Vol. 313, pp
402-404, 1985), and a clone pIRF-L was selected for further study.

17



In contrast the rest of the nolecule (i.e. tthe carboxyl term nal half)
shows a rel ative abundance of aspartic acid (Asp), glutamic acid (du),
Serine (Ser) and Threoni ne (Thr EP 059288 Bdmi no acids (froma.a. 140 35 to
329), 33 (17 % represent acidic amno acids and 36 (19 % represent Ser
and Thr. t uste secutive acr cids is found in
2. 207 1 &3 "S@*’ & pesrag by il {Igﬁ' ud ot 5 SpiPeTe ot e
(r i on §5¢ R en 9?&9&@%2@ '"j%ﬁ %,ﬁrrre%%rt@o@sr odde ST
regi onse)Jagprt ,g 8&8;3%3 t in
the l,ower Tﬁ@@ d@ter ot who daWBNA G netkea ?ar ﬁortbwrmma,thF !
Fol | owi RErTA sBjuBcasiihich pokdiiy &hfel Re MARA indBSIAY brd & ove or the nurine IRF-1I,
human | RFAL wh PiFEht FanPRE AA HOCEDNA GHRE mbithe cONA u&m&u I VIRE-L RasHiof bp@sd 20
pr epar esp IngesidH thed i thé X1.28-8 CHKA InShe Ehn® @lrations, Té3péttifehom a human T cel | 45 line
Jurkat. ThrandRwhhia gohdntit) ORA sedubiise gimbiliAsthe pritidtes tigBR GLiMRIBIgend RMaRGhAt e
pl asm dcDNACH PIRF-LRIMVBisskiSabod 130 bie lond the majoC CARIsita,gsed beldvwhand Formizdaneg Fighre&r uf f O
and Seed (TR damedidiet upsireafc aehuerfSeiof theUBAt, AND IcodoBAGGAGCABT 3 fits 84T Ayith 1KBaK)s and
Seed ( Neonsensus shipencd@ BECE GPABID @ 4@ trarsB8ah) initafldnssite.econbi nant pl asni ds were
i nt r oducedn infrapeRATEotenuesea wasmot IH0E theppstiesinsgauehre fismabe shevemettioned TG and
Seed assaquanee eonfraing thetibis ingieed the initiatiemeogonyfer 1 't"l‘i‘é‘tA cross-hybridize with
nmousé | REAF meptioped abpye. Radiffeganen)in tﬁ%‘?'q?téde[s@ﬁlfe]’cedmﬂe W"PMB‘@PBMS %té”#’r?e
pr obe u‘i‘iﬂé’FRFr'-oWh@t“ﬁ‘H @HE‘"Q:’Sﬂ?ﬂsth‘b%’ 84190
coni t i 5%?? il i 'ami;e ‘?mt o Sﬁf‘tﬁfcf"’ﬂ?/‘” S, Wi E*t\fat‘B
oI | ones clon
0 the profel efo t 8 séarching. in Ste-
tga nr;tt I8 s’é‘%"tf ﬁdwgf i il Bon %bri’ﬁe% uence
i3is # 0L ftrﬁ %{;rh

and aftﬁéhl ol ) cte to sequencr ng y e nmet hods escrr ed above
The str uc‘idéﬁé%trd?tfof fhg Bedd mbiRsaduest8dfthe Murfid A rbvdals o Mibvand at@gl 1N Fig. 8.
The sequRNERD thritinal 38, SR aiinb 1D (2)Ch 4D WIVRA irl 1 iLys?Eaﬁi SRR Ak RBOS ed
for epnpagut 508 di teFbll Lyd and Arg residabb &te ToRed A8niBlegiohah Miei ISweP parlehér FiyaBLE DNA
r eveal edprosvited & ldiagrammbtic sumfary 0 thb ®catioh athd besic Fminb BEldd @RFg; Lysboapxtaww@rﬁwo
aci ds. dpkdracigig amine acds\(adp| GID) @wnivlra calommp aci d sequences can be seen between
t he two | RE-showmDih efigi|48s thisl regip@ shaws Latrang, hybidhilivity aad islebsidaddn®d Isec ihd Sedi@b %)
\Qf/ t he @imarilp responsibia &dr thedindieg ofd@IR th ¢hespasific DHAIsequpmbenit | cal . Taken toget her,
t he abov e Inghis eenpegtion ichdraethiristigtrectitsHertmanRPNA binding prateins euch a8 Zin¢ fimdRIA and helikng
pr ot ei ntumwelix motify (Palachand| Spueri $¥4pEvapsoendcHalipnierar HSBlswate aetcdstontliea AT ARfahd
ATTTA, #eieiRd in many c tok| ne and pr ot o- onco ene nMRNAs, are present W|thi n
the 3' noH‘ tq"tim Fh&tfeﬂ °n‘i‘1‘fq° a' | haifrsipws amja"r? RRuprages
sequenc%'“ID (ﬁ'i”hs?’ﬁ% (SG’BPP‘E ??H'd? ﬂ Ir)r F%W“ ﬁbf,‘ -1
E’eggeseént écu%% %, r hr Notably a custer of

poss - . ﬁgﬁ% ';ar;%r%r T o 2 b e,zsdrt‘% e'atfdeg.o,.s TR ity
was rans}&eﬁﬁ d§§| nto co o r3p vﬁtr ch wa's deposited as E col i

pl RF- L

I\/Clog{ PSrutiloF me l,Q,N,agnct,% ,Fﬁ,gmtl at ion Resear ch Institute Agency of
| ndustr (FRI'), 1-3, Higashi 1-chone, Tsukuba-shi,
| bar aki - keglow@ a plitBdite skl Qs tHah\@osbrDEd BboRS v R MRUHAG FEFSI, hubiad akisl ENALR4sh
August d&88antndguendda. FERM BP-2005. Plasmid pl RF31 was simlarly
t ransf ect achumait 6DNA fiddry whiChefetdds syhihessingaBNA @Biog pdiyiA) RIA front @lhumdrbT bENLO06/ p3
(pl Rks 3ibp Javkatt Tr@ delRble stratidad dDINA sipntbkaisepd subsambnt cohingl Btolpladmigiuettorl GBS wasder
No. FERd8fP-o@Goérdingely iteaireceduredf Artiife ahdRBeagie(Proc. Natl.EAqad 6805, WA, ¥ol. §4pp 8578RNA 20
8577, 1987) and Seed (Nature, Vo. 329, pp 840-842, 1987).
The recombinant plasmids were introduced into E.coli strain, MC1081/p3 using the procedure of Aruffo
and Seed as mentioned above. .
50 Clones of cDNA that cross-hybridize with mouse IRF-1 cDNA were screened using AL28-8 cDNA (32p-
labeled) as the probe under low stringent conditions for DNA-DNA hybridisation. The conditions employed
were exactly as described by Kashima et al. (Nature, Vol. 313, pp 402-404, 1985).
From the positive clones clone pHIRF31 containing the longest cDNA insert was selected.
The desired ¢cDNA sequence of clone pHIRF31 was isolated by digestion of the plasmid DNA by Xhol
55 and after isolation subjected to sequencing by the methods described above. The structure of the human -
IRF-1 gene is shown in Formula Il and in Fig. 8.
The sequences for the deduced murine and human IRF-I are shown juxtaposed for comparison in Fig.

5.
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In view of the fact that IRF-1 manifests affinities to regulatory sequences
of genes other than IFN-[err] gene and is. thus involved in the regulation
of a set of genes in various cel | ER Q368 99&RANi nati on of the expression of
the IRF-1 nRNA in nouse cells derived fromvarious tissues and organs was
carried out u§ gft;,ehu WMRE W ?Eu qulr,g e. T%g re a,re thy 0o
rrplO phage %@ n NQIs} O eq@ nces can e see et¥v % E%Fg 8
icular, 3 ol ?A§ Li elde éca
JB IJQ et %ﬂaﬁt §5¢
by Fujkta e siduid a(;é':g@ﬁatedtatt et

Pstl fra 05 e nﬁ,}éﬂ& 3l
risil Ei R - |
(? rota-
procedur ezmaa‘gedéwﬁm 88 Prosbift ditthPthé -3 mf%ra%ia%trbm cﬁl%' Mélhén %Dh Efd ﬁéw
out essenkd sthligncPARTIHRSEHirAGHNE Yhe EBREBShdind B3R of thdWumén iFEY cONA MhBS! seaheﬁeseose

for 3 dayse néeled oldy@I6id inIhedost-taRiiglionalrefiion &%eneﬂiﬁ’eéé&ﬁ b H&fénﬁd"iﬂﬁablllty to
I epr esentthe hiBNA (Shaw 4l Kainer Gos6LICEpuUIGREI, iHgBE). out using whol e cell RNA fromthe

f ol | owieng t PlasnicepIRE-Biwes ftansfectést iato IE.coliiME1081/p3 whilthowds dbtsited s E.coll MU R06/p8 GIRF- 4
Lung 35 L) altheEerGentatiosPbsearh [hetinge Agantyadfdatiustiizh Seierde and Tdeknology (FRN)e1-3, Higashi

Ki dney Ldrrborge, Tsukybasshi. dbarakrken 305, Japani enderi the tefifs of thé Bndapdsd TrealBineidth August
(unstl nul 1888unyler|NenEERM BP-200BnA - stinul ated spleen In the run for each | ane
5 [err] of Up9ic PEER wanaimilarly tianefgcteds jntes Bicoll MG196143 gwhichr washdlepbsitethlay Elcop
[err] RNAMGIYPTBIRE-31) 4t thaiFR| under thecRuganest JrRatyiog 19tB Augustai@Bgurder . ERSiM BE-BMEdI ng
to about F? q kb etected in nmost of the RNA 45 sanples by this blotting
anal ysis —Mﬂ\éﬁe—m expression | evel seems low It is noteworthy
that the <SPds _|m | evel 'in the spleen-derived | ynphocytes was
ahﬁmanztoe lowing stimula- tion by ConA (Lane 11). In a

further assgyioN QRS akiUeP IHES Inlaﬁifewg Eiﬁrrlﬁegiu’tg se Vce%sof ?.§ L ?hQn R;N % ans fe

?"”r%;'

the producty, i bed

(Fujita ghd Blthus inkelbalin M8 YeguBfon oY 2 0R in on'd?

of Ar uf f @r R RFIFFNALS buse RYIRA¥rivbd &S vanBds 18s Qrﬂrorg% de c| ing't

Wer e preRaNAds & poBa. trb grepaé th2\drdhg M’i@rrdp%lﬁha§@ﬂﬁﬁ R6&BelcH) €o ﬁ'éj:

mul ti pasi nEF-Il gahe Pétiighgie ebs Gsad émm‘ahﬁrﬁ synthRsI® the £p- )abéié'&l aktls%nsi@h)l\ﬁcfﬁ roduct

f ragment wes digasfeeiiby EcdRs preithd probecNAI istlate 2 @ésciibed ByTF(jier et hi) ¢19d5).1 ) a 0

BanHl - Bgl | | Total Biyhwaxt isdiatepirhy aherastalslishdd fphdcpdarer df Acpéid) anid Ssec198ne (specific
activity 5xTherbiciting gralysierway tHeb carriedaout] e¢seitially & dsdibédobyBatiskdas Aesd)| thé k-agrmmmnt of
\a_cl one ®eing e¥pased dor Pudaphandehe fesults tiershgyaicin HiggeM ahd wdasi ldnes rep@sant/ ihe yestité[oer I |
cpni [ ePr Fyns carded out Esing phae eIl R tikHellowing tissties are shown in Fig. 6B.
Blotting al#®P{si sB@s carried out, as described above, using the procedure
of Thomas F'®80). He&ch | ane recei ved 10 [err of the cytoplasnmic RNA. The

x-ray fil exP®ed for 3 hours. Densitonetric anal ysis reveal ed that
| RF-1 oRNA A rea“l%‘ bout 25.fold, 9-12 hours after NDV infection. 5
Wi | st® the grea %mugw q) dramatlc it is transient, peaking at 9 to 12
hQuys and Egggl i Qu ne§ f 15
Lane 8 Muscle
Lane 8 Intestine

40 Lane 10 Spleen (unstimulated)
Lane 11 ConA - stimulated spleen
In the run for each lane 5 i.g of whole cell RNA was used, except in lane 8 for which only 1.2 ug RNA was
used.
It will be seen from Fig. 6A that a band corresponding to about 2.0 kb was detected in most of the RNA
45 samples by this blotting analysis, although the mRNA expression level seems low. It is noteworthy that the
mRNA expression level in the spleen-derived lymphocytes was augmented dramatically following stimula-
tion by ConA (Lane 11).
In a further assay mouse L9829 cslls were induced by NDV as described previously (Fujita et al., 1985)
and the cytoplasmic RNA extracted, by the procedure of Aruffo and Seed 1987, every three hours after
50 infection.
Probe DNAs were prepared from the following various sequences and labeled by the multiprime
labeling reaction (Amersham), namely
(i) an 1.8 kb EcoRlI fragment from A\L28-8 (specific activity 2x108 cpm/LLg);
(i) a 0.5 kb BamHI-Bglll fragment from a mouse IFN-8 genomlc clone (specific activity 5x10° cpm/iLg)
&5 and

(iii) a 2.0 kb BamHI-Pvull fragment of a clone containing human g-actin pseudogene (specific activity
5x10% cpm/L.g).
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hours after induction. nmRNA accunul ati on preceeds the accunul ati on of the
| FN-B nRNA; as can be seen fromFig. 6B the induction of the IRF-1 nmRNA can
be observed already 3 hours aft &P OS¢ 998Bdction, while the IFN-[err] nRNA
|s det ect abl e onIy after 6 hours under simlar blotti ng conditions for both
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anal ysis. A Pstl fragnment was sub-cloned into the Pstl site of pUC19 to
constis utie IBA-DgréthdRr 20 The sanme DNA was thereafter cloned into the Pstl
site of ML3npl 0 and ML3npl 1 which were used to generate DNA for seguence
anal ysi s. Angdehensidtadcbavecihe iFd oaneds ymserlptﬁﬂaltvhwuwmby fvarigumreaeets Sych gs viveesabove
cl ones enddnieganes-ed out as previous described. Major and m nor CAP sites
wer e i dentSpythesyblphanalysisof 19; qh@mamayé% indiggted tyd ther! h%ﬂﬁe%ﬁ@é sRiiged ad gplown i n
Fi gur’% "M"m%bef?ﬁr'f‘tﬂ%mg‘é‘?én t he downstream se uence o
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boxes agddciBe nd@8¥or CAR Sitel waér.dsagﬁea by $iepbiRg &MBksis20xes shoul d "bi nd "Spl
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reacti vit yhé B1 hadgasnalyi® indicitssoine plesdnad ofStivg ITAP Site. for. they IRFU SnANZdid Gihizh lthet v |1 N
t he f ol ingiwv sitg isTebonie20 nuilectitibsTaownstreg@ineg thearbinarcsits.t Typicé! ATA rboxvsegoénces aremotr t er
gene, nem®htywithiniteecupstreaal regitrl ofrteengenerin ciev ohtbe uglstal abupdanBbof Gpér seaen¢eCE) gene
\Wwas abutetielprdeahiy constitales ot "HTR éslapdt (Birds 83f6knt . This was done by excising a
Pst | 3¢ r agrfbe prompleintedion params (we BC digxpscand l9ge SANT-DoxA(pre FgurRiFA): the doroprotexesy t he
resul ti ﬂlj“'ﬁ piag) fe {fadpgep 6t 3-n18EENY the Hﬁ?fo‘Fﬁ orfefck Gerestt staly iR of [err]

( Rosent halThePstfragment 98’53’“"%90"’% B’ﬁ%‘?tP'u%’ﬂueg‘ﬁP@&fhe" testoe fon fts regetivifydp 'Q?B?'i‘é? Buct s
wer e pr %e@ﬁa’é'gna\*soqq S indugibifityain the follgw estjn

ol Of REP! a@w O T'I” "F sﬂ d\ahfg@@mei‘% 'écﬁmtfa“s-

r5e;: Oéﬁ_lh T‘ gg ?\gﬁov F é and |n T“ﬁé @?{gdgment "F‘tlo hﬁ?‘%&'ﬁ&g

Bgf/l | - I—ﬁac . i ; t %ol | owi ng synthetic DNA

5 GATCG] J; ey Ghgo .ng é@@%megmlmh heiifwildgat and
[errly Caboghifidht ﬁi’en?%cgt@d:l HER6 & :*mrotnothé Fidfdr RAH siérid. BRINThE) PosirgOfiackidMingtil t € 50
I espect wagRbdt-wab lightda Galh the BHI-AInBM bhdREond krENBhESt pAGEHLEINE the KllowiREsyRASRIDNA
|FN-[err] gene as described by Fujita et al., 1987. pSV2cat is described in
Gorman et al., Science, VoI 221, pp 551 553 As a reference gene pRSvVgpt
was used (see Gornman et T@J@Q_AA gnes were transfected

i nt osarouse L929 cells u5| ng the cal cium h ate nmethod (Fujita 55 et al.
1985). 5X[err] cells were trénwggééwcﬁposs[err] of the test plasnid
containing the CAT reporter gene and 2.5 [err] of pRSvgpt. The cells were

i nduced_by NDV or nock-induced and then subjected to the enzyne assay as

descri bEWs @?thF%Rchtaangt pl%ﬁA cat pgrjajnedoggquences up to -320 and -48 from the major CAP site
50 respectively

p-125cat contains the promoter sequence of the human IFN-8 gene as described by Fujita et al., 1987,
pSV2cat is described in Gorman et al., Science, Vol. 221, pp 551-553.
As a reference gene pRSVgpt was used (see Gorman et al., above).
The various genes were transfected into mouse L929 cells using the calcium phosphate method (Fujita
s5 ot al.,, 1985). 5x10° cells were transfected with 7.5 LLg of the test plasmid containing the CAT reporier gene
and 25 ug of pRSVgpt. The cells were induced by NDV or mock-induced and then subjected to the
enzyme assay as described by Fujita et al., 1985.
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EP 0,359 998 B1 In calculating the relative CAT activity, CAT activity from
t he nock-induced cells, transfected with pSvV2cat was taken as 100 % Each
CAT activity was normalised by t /P G3%A9 BIMII | | gan and Berg, Proc. Natl.
Acad. Sci. USA, Vol. 78 pp 2072-2076) of the respectlve sanples. In

Eagpl gs V\'h‘?r alcula? |ve OaV(\:ItIVtI he gclfg l.tlc (? Xel?é’e sﬁ&gJ(%% as
transf ec Do rag %‘)(’r alls f Esﬁ er Proc
| ow | eveEe,tgA egf: Id;ré(dn )g,,e,'lgﬁe:ﬁm LRH 6 5§| o eve pv?/as' | ncr ease en %;

t ransfect edns R ad&h&mSh Fguisat ed by NDV. Deletion of the 300 bp upstream
sequence Ofit wil1Bo 4oBithht 1AL BiBAMRHCM itb Frbssd|Lbao qaRDkse 5186l clprisBorc @Mt Iblellt | Ve
and i nducet a@ip BseSCAT exprbssion GevblAvls fheidssed WhénSthlpdiBecéd @liRerd Simdulatda®y NDYNTDL er
sequence Dblbtids ofthé B00rbptupstrea BeqliBheb jof i RFF @& (pIRBAcaT) vietiedly allished bigh ¢constitldived| e.
Const r uctinddmduodd exprpssivd Sf e CHT genii This démorishatepethaDI6 paimotel saqeentelss witis thd Bapest ed
by Eco®Rl bavmirédmeregi®iNmdiisndray indugibls. r ecover ed. The EcoRl 15 sites of the
cDNA wer e rendered fI ush by T4 DNA pol ynerase and then ligated with

synt het i Eonghiyg 185G t he sequence pGATCCATTGTGCTGG and
PCCAGCACAATG accordln to Aruffo and Seed, 1987. After renoval of the

synt het i ¢ DIgAegeRNAD signe 3288 was digested by EseRl & gﬁ‘ﬂ °BWE‘ '“é%'h‘ﬁﬁ"?‘i? 4 dbp QRF‘lJffo

did, Sftenoht the ¢ Pyl
onds | qil{ghseé%et"% P%m &G&% ; %fmﬁefe gy o S
’Nat ure, Vo. or rerrpog lof tge s ng\btcc 5-2 @srgtasg'iurg teS a(p ent (] u ation (Ar
Yhe 5 rRF al tfé?rav’ o }: st?% gﬁ, o a&e& ['EF_A
h! i rg'épeéi to the]ﬁi@? gro}n%ro

co-tr anSf e&ht@i o RE EEW mpthg aﬁU arﬁ |e
L929 cel | segpadiviiGerbRdia8XPr €ssion | evel was determ ned

results are Eél‘ﬁ%shia Dbk cb-trireteaidd witmbilner L5535 or pS5CIB (Fuijita et al., 1987) into L929
Tr ansf ect egligdna s GAT exproudids lovdd Wadddbterrhidel. act i vity (% conver si on) NDV Exp. 1
pl RF- 6 p- 55Clie results are shown in Table 1 balow: < 1 % pl RF-S p-55CI B

50 % pl RF- A p-55cat <1 %35

pl RF- A Tablell % Exp. 2 pl RF-S p-55CI B

- 17%pIRFSp550IB + 3,6 %plRF-A
\p~55C B Transfected%l@mlas Yindiion bﬂ CAT activity (% conversnon? ~ PIRF-A

p- 55CPFB + "<.0,11% ke trans)% ect ion e fli ci ency

vari es dependi ng—omtie—state—of—th
L929 cells). Thg Bt di ert®

Therefore, the {AT exfgre
As can be seen fjromthe

etrectprent—cets ¥| m—thts—g¢ase, nouse
hil ower iph Exp. 2lcbnpared §o Exp. 1.
ils rel at verI in Exp] 2. 45
! 4i gni’fi chnt CAT ivity was detectable
onIyi5r1the cel ljs—t+rag CL B and strate that
the I RF-1 binds jtBwpthg r el pGqB tines) [GTGA seqUi@rces pregsent in the
upstream of the |CAT ggne AIRT-PPE¥MB B and therpby promdf&s trans¢ription of
t he distal CAT dene. The RIREAPBECIB ur {her -shojv t hat £A& %CAT explession | evel
is inggeased (ndre thdn tAF-AeP¥IB by |infectihg 50 <PA& transfécted cells
with NDV (Table 1), denonstrating that it is possible to control the gene
exXpr essi on The DNA transfection efficiency varies depending on the state of the recipient cells (in this case,
mouse 1929 cells). The efficiency was much lower in Exp. 2 compared to Exp. 1. Therefore, the CAT
expression level is relatively lower in Exp. 2.
45 As can be seen from the above table significant CAT activity was detectable only in the cells
transfected by p-55CIB and plRF-S. They demonstrate that the IRF-I binds to the repeated (8 times)
AAGTGA sequences present in the upstream of the CAT gene in p-55CIB and thereby promotes
transcription of the distal CAT gene.
The results further show that the CAT expression level is increased (more than two fold) by infecting
50 the transfected cells with NDV (Table 1), demonstrating that it is possible to control the gene expression
by various stimuli such as viruses.
2. An expression plasmid for the production of a protein consnstmg of IRF-l DNA binding domain and
transcriptional activation domain of yeast GAL4 was constructed as follows:
Plasmid plRF-S was digested by Hindill and Pstl and the cDNA insert isolated. The cDNA was digested
55 by Dralll and the Hindlli-Dralll fragment (about 550 bp) was recovered and designated Fragment A.
The expression vector CDM8 was digested by Hindlll and Xbal and the backbone DNA isolated and
designated Fragment B.
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by various stinmuli such as viruses. 2. An expression plasmd for the
product ion of a protein consisting of |RF-1 DNA binding domain and
transcriptional activation domaER GI5HABE! GAL4A was constructed as foll ows:
Plasm d pl RF-S was di gested by H ndlll and Pstl and the cDNA insert

| sol at ed. hSNE r\'lNatﬁz agt%Atqu'anscn é dralb a\étd/qcfn domarr‘?l ngl d&ql_a?ead }oﬂlgﬂllalskld pF%béB

fragmen le@é recove esl gnat e

L e

encodj nghe he yeast GAL4 transcrl pti ona activation domaln was |so at ed from
pl asm d pREDRSuithl8a. 80¢IbgHvas e DNA Rébfentosas FeeblerWSnd aaa@na@aa&%&ew was first
di gest ed Inyadditionh byntheREDNAWAthItRS fBlioWing ¥&iéncs eidrépaddf | ush by T4 DNA '

pol ynerase. Synthetic Xbal |inker DNA was added to the DNA and the DNA was
subsequently digested by Pvull ,gnd 5 Xbal = The_resulting ca. 600 bp

Pvul /e Xbal DNA fragnment was reég\'/gf;gﬁTgﬁdcﬁégr(anit ed Fragnent C. In
addition, a synthetic DNA w(Bh)GOACACAGAAGETCIEdence was prepared: 10

(5" ) GIGICGTCCAF 3" ) (3') GCACACAGCAGGTC(5') designated Fragment D. 15 An
expression vector plRFGAL4 was constructed by ligating the Fragnents A, B,
C and [f’eslqéat%g Fgmeptd): % asmid plasnid pl RE[err] GAL4 was constructed by

1 RFGAL: t B d .
e L S Ty A e

GCACACAf@J»K’i","ﬁ@;f?f‘f’ioc'e As a terminator triplet, is present in frane
etween the IRF-1 and GAL4 sequences in [err] GAL4 25 the expressed
protgin should lack the GAL4at5n .31)n order to test the
functional properties of the_p asm encoded | merl c transcriptional

factor Pl RFGAL4 and pl RFAGAL& WECRCALAGACTST Falr?sfect ed with p-55C1B into
L929 cells and CAT expression nonitored. The results are shown in Table 2
bel ow. Ada terminator triplet, TGA, is present in frame between the IRF-I and GALS 8ddjuéhces in lpAFaf@ts.ed

pl as@s dthe expkeddedadidin/shbiid a8k tHd QA sBivativh dorhdRl- S p- 55C1 B

% 35 In order to test the functighbiRproperties 5db GheBplasmid encoded chimeric trans@ipfondbo ﬁd:tRFGAL 4
p- 55Cl BPIRFGAL4 and pIRFAGAL4]wete Saqhl dafivasfctéd pvith PEHEEB into L929 celis and CAT &pidsgonHost
cel |, Moenitered. TAQresuits ae. sha@mlin Sablee wlowot | nduced by NDV. 40 The results show
{bat the expression of a target gene gsuch as a genes encodi ng an

intept eukin, an interferon (a, ft antedley) a pl asnminogen activator,
erythropoietin, granulocyte colony stimulating factor, insulin, human

growt h hornmone or s perr.ep@'fga@ddiamtase (ﬁﬁﬂ'raclmﬂﬁﬂédﬁvéaé“ons he hurran genes) can
be augnent ed by IRF arget| genes db meptTonmed—dbove, such as
I nterferon genes e. 555 %N—ft IFN— Y, &rrega and pl asm nogen
activators e.qg. t-P Bgse [0 ur oki n g, etc. carn be expressed nore
ef{fjciently also by]i for prormgﬁjs/ fused wi|t h various | engths

of recognition sequ :m*m‘ —lo—g—AAGHS
Host cell Mouse L929 cells Cells were not mduced by NDV.

40 .

The results show that the expression of a target gene (such as a genes encoding an interleukin, an

interferon (a, 8 and ), a plasminogen activator, erythropoietin, granulocyte colony stimulating factor, insulin,

human growth hormone or superoxide dismutase (or mutants of the human genes) can be augmented by
IRF-1.

45 Target genes as mentioned above, such as interferon genes e.g. IFN-a, IFN-8, IFN-y, IFN-omega and

plasminogen activators e.g. t-PA, pro-urokinase or urokinase etc. can be expressed more efficiently also by
including therefor promoters fused with various lengths of recognition sequences for IRF |, e.9. AAGTGA.

For example the target genes can be introduced into various host cells, together with either intact IRF-I
or chimetic IRF-l genes. By increasing the length of IRF-I recognition site DNA e.g. by increasing the

50 number of AAGTGA repeats and the expression level of the transcription factor a high-level expression of
the target genes can be achieved.

For example the AAGTGA repeat sequences can be abutted to a suitable promoter such as IFN-8
promoter or SV40 virus early promoter. A target gene e.g9. a t-PA gene or IFN-8 gene can be linked
downstream of such a promoter; the structure of such a constructed gene would be

55 (AAGTGA), (Promoter) (target gene e.g. t-PA gene).
. Such a gene could then be introduced into and amplified in CHO cells e.9. CHO DXBIi (dhir-strain) cells
(Urlaub and Chasin, Proc. Natl., Acad. Sci., USA, Vol. 77, pp 4216-4220, 1980).
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For exanple the target genes can be introduced into various host cells,
together with either intact IRF-I or chinmeric IRF-1 genes. By increasing
the length of IRF-1 recognition skRB36MB8&BY. by increasing the so nunber
of AAGIGA repeats and the expressi on | evel of the transcription factor a

hi gh-1 evel ex ressnon of a be achi eved. For exanple the
RSN &g:ﬁgggj i ,ac E‘B ;saﬁgﬁ vl %E“%Mm"ﬁgwh hoes sy
pronot er % %L

| FN-8 gengeean "p}nc' ntldﬂ %h Me “?th' CHOR RSO ER e rﬁ vegd rigd Vraé°”8f

such ag CONStrpliee- Qé‘dﬂ% \w rShup& a‘ié £ («hé} S

t-PA ggn%bne a%H% n& géH Zﬁrpblal Q:ﬁrﬁa inb ag"dg::Léa u'it%&i §'s‘q"rfélln{z%B dr’?h fey tgg
cells e.g. RH@DKEHsloctedl Rbils; THFLIahEY) be Blobisced dithed nﬁﬂfﬂl%a"(gls the ’caEJ BCe, l\Blt/NI
Acad. ScipromotdBAy in\dalinduodd .mafidr 42 thé ©4kd %Q%Q%etallgtalonen p |valent
ol

| deal | 'y, nealstsusic Bsssias)l b @¥Ressed IRGS binGLlol the\BAGTAPErepdaSRA ab:d'nﬂiﬂisahé:& télgzldt(?h
has noroorgessdis t-BAgeralol IFNend. evel of endogenous | RF-1 activity. The | RF-1

gene, pr ef eSughpxpregsitrn@uld e furthex asgmentad by vimsehaND\Sindution Sas ChA/bedseoBne Tabli 1, aN
i nduci bl &xperimam2esuchdnduttion incresses thb ectivityoai g IRfelne pronot er can be i ntroduced
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CCATGX A LCCTCCCAGATAT CGAGGAGGT GAAAGACCAGAGCAGGAAC 310 320 340
340 350 AAGGGECAGCTCAGCTGTGCGAGTGTACCGGATGCTTCCACCTCTCACCAA KO 3360
370 380 390 400

\GAACCAGA%MAGAAAGGAAGE S GEGCAEECEACATRCHARGAGEACHL (oac aTG 43@ ATT CT?B?A,\ $
K) 20 A.AT4§‘Q:C3 iAC @W%W%OGE%E 4%1‘ W%g@l@

GGACTCAW@@A@*@TWG&@CA@@WW@@M@ GGC TGG GAC ATG10
520 AMNG3BAG GAT 680 TGT CTGOPBC CGG AGC TGG GCC ATT CAC ACA GGC CGA

590 3 G RECATE A AT G EAA CRAEATG ARG EERS 610

620 TFE§oCCT TGTGGEC ATG AACGEQC CTG CCA GAC ATC GAG GAA GTG AAG GAT
GTTGT CCCCEACAGEANZAGIAGA FETGGCEACAKET TINTAGCTCEFTACUBATCBHL FAC CGG BTG CTG 680
690 cca’Bco8rc acc @eeCAMEAdLd Gl ARKT BAGALLAY KTl T BAGCPATERRAATTAC

~ CGA GAC ACT AAG AGC AAA ACC AAG AGG AAG CTG-TGT GGA GAT GTT AGC

CCG GAC ACT TTC TCT GAT GGA CTC AGC AGC TCT ACC CTA CCT GAT GAC

CAC AGC AGT TAC ACC ACT CAG GGC TAC CTG GGT CAG GAC TTG GAT ATG

GAA AGG GAC ATA ACT CCA GCA CTG TCA CCG TGT GTC GTC AGC AGC AGT

8% CTC TCT GAG TGG CAT ATG CAG ATG GAC ATT ATA CCA GAT AGC ACC ACT

N\ GAT CTG TAT AAC CTA CAG GTG TCA CCC ATG CCT TCC ACC TCC GAA GCC

GCA ACA GAC GAG GAT GAG GAA GGG AAG ATA GCC GAA GAC CTT ATG AAG

CTC TTT GAA CAG TCT GAG TGG CAG CCG ACA CAC ATC GAT GGC AAG GGA

TAC TTG CTC AAT GAG CCA GGG ACC CAG CTC TCT TCT GTIC TAT GGA GAC

TTC AGC TGC AAA GAG GAA CCA GAG ATT GAC AGC CCT CGA GGG GAC ATT

GGG ATA GGC ATA CAA CAT GTC TTC ACG GAG ATG AAG AAT ATG GAC TCC

4% ATC ATG TGG ATG GAC AGC CTG CTG GGC AAC TCT GTG AGG CTG CCG CcCC

TCT ATT CAG GCC ATT CCT TGT GCA CCA TAG

30

50 or a fragment, or a degenerate variant of the molscule or fragment, which codes for a protein having
the activity of an interferon regulatory factor-1 (IRF-1).

2, A recombinant DNA sequence which hybridises to the anti-sense version of a molecule as defined in
claim 1 and which codes for-a protein having IRF-1 activity.
65
3. A recombinant DNA molscule according to claim 1 or 2, comprising a promoter and regulator sequence
contained within the following formula:
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710 720 730 740 750

CTGAGGACATCATGAAGCL CTTGGAGCAGT CGGAGT GGCAGCCAACAAAC 55 760

770 780 790 8EP 0 359 998 B1

GTGGAT GGGAAGGGGTACCTACT CAATGAACCTGGAGT CCAGCCCACCTC EP0369998B1 810

820 830 8 850

TGTCTATGOACACTTTAGETER ARG ARG ACACCCAAERSG 870
880 890 -299900 GGGEGGATAT TGEECTGAGT CTACAGCGT GTCTTCACAGATCTGAAGAAC
. 910 920 _ 930 940 950

ATGGATGOCACCT GGCT GGACAGCCT GCTEAGREE
CATCCAGRERAGECRCT GEECACERGEAA o
CTA GA@BIG CAG ATT 20 AAT TCC AAC CAA AT' CCA GGG CTG ATC TGG ATC AAT AAA

GAA GAG ATG ATC TTC CAG ATT CCA TGG AAG CAC GCT GCT AAG CAC GGC TGG GAC ATC
AAC AAG GAT GCC TGT CTG TTC CGG AGC TGG GOC ATT CAC ACA GGC CGA TAC AAA GCA
GGA BAA BRACEACCEERTERFCECCAMIGSICRICHRGTACRT CRYCTICSCECHRTAGSTCERT GrC ATG

AAC TCCL83G CCA GAC ATC GAG GAA GTG AAG GAT CAG AGT AGG AAC AAG GGC AGC TCT
GCT GTG OGG GTG TAC CGG ATG CTG CCA CCC CTCé%%%éé?%AAC CAG AGG AAA GAG AGA

Gon GAT, EARREETERCTER R e A AR CAMERRBGRARIEE A o1 car

GAC @A'Cl AGT TAC ACC ACT CAG GGC TAC CTG GGTI CAG GAC TTG GAT ATG GAA AGG
GAC ATA ACT CCA GCA CTG TCA CCG TGT GIC GIC AGC AGC M{Flo8océd Gilkd GAG TGG
CAT ATG CAG ATG GAC ATT ATA CCA GAT AGC ACC ACT JU GAT CTG THIY AAC CTA
}TAG GIG 3C8CcCECCAEECCETCECCEACEEACEECHFCEEXATECCECEAAXSTL TRTACGKITTRAG GAA GGG

C ATA7BCC GAA GAC CTT ATG AAG 40 CTC TTT GAA CAG TCT GAG TGG €AG CCG ACA
CAC ATC GAT GGC AAG GGA TAC. TTG CTC AAT GAG CCA GGG ACC CAG CTC TCT TCT GIC
TAT GGA GAC TTC AGC MefoAABapAs t®A CCA GAG ATT GAC AGC PRFdeG GAC ATT
GGG ATA GGC _ATA CAA CAT GTEIYTC ACG GAG ATG AAG AAT ATG GAC TCC 45 ATC ATG
TGG ATG, BRECRBECEFECEPEABELCRMRETRGCEHRSALFS CHECCREGAEET FCEAG GoC ATT
CCT ZGTL&8CA CCA TAG 50 otla fragment, or a degenerate variant of the
nol ecul e or fragnment, which codes for a protein having the activity of an
'”teff?r9&c@%ﬂ%&%&%ﬁ&c&éﬁkEEckAéééﬁh&é§A£bcé§A€€§£§&8é@é chkespgEgNce whi ch
hybrldhgﬁs 0 the anti-sense version of a nolecule as defined in claim1l
\and whi ch codes for a protein having IRF-1 activity. 55 3 A reconbi nant DNA
nol ewul e according to claiml1 or 2, conprising a pronoter and regul ator
sequenceccoAGETTAGCOUCRBGCTGEREAEREGROC OCAEOA TTT@GGGCATCTTTCGCTTCGTG

+97

CCGGTTGCCCTC @® Box 2 960 970

CGCGCATCGCGTACCTACACCGCAACTCCGTGCCTCGCTCTCCGGCACCCTCTGCGAA
% 4155
. PstI
K/ TCGCTCCTGCAG
+213 +225

40

4. A recombinant DNA molecule comprising a DNA sequence as defined in any one of claims 1 to 3 and
a structural gene for a desired pharmaceutically active protein under the control of the IRF-1 protein
coded for by said DNA sequence.
45
5. A recombinant DNA molecule as defined in claim 4, wherein the gene coding for the IRF-I active
molecule is under the control of a constitutive promoter or an inducible promoter.

6. A recombinant DNA molecule as defined in claim 4 or 5 wherein the gene for the desired pharmaceuti-
50 cally active protein includes an IRF-I binding site containing a plurality of AAGTGA repeat sequences.

7. A recombinant DNA molecule as defined in any one of claims 4 to 6 wherein the desired, pharmaceuti-
cally active protein is a cylokine or a plasminogen activator.

55 8. A host cell transformed by a recombinant DNA molecule as defined in any one of Claims 1 to 7.

9. A host cell as defined in claim 8, which has been fransformed by a fi'rst DNA molecule containing a
seguence coding for a protein having the activity of an IRF-I, and by a second separate DNA molecule

R O AR
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+27 * C L M S * EP O 359 998 Bl Pstl
CTGCAGAAAGAGGGEGEGACGGT CTCCECTTTCCAAGACAGGCAAGEEEG - 299 5
GC Box |  ER3r3593988 BD

CAGGGGAGT GGAGT GGAGCACCCGECGEGTAGCCCCB GEECEGTGECECGEE - 251 10

GOCCGAGGGGGT GAGGAGCACAGET CCCCTTWCTA - 193 . ox
AACAGOCT GATSP TR SRR ‘C’i‘-‘.‘i”‘A w&fﬁéciér"'-%%ﬁérﬁor
Cap site Tl A S B R COGGGEOCGEAGAAT CCOGCTAAGT GTTTAGATTTC ~77

-21 20 M%OA h&?gellsé.std%ﬁned in claim 9, wherein the gene coding for the IRF-1 active molecule is undelptﬂlBF' L

I 5 control of a constitutivce;_lpromoter or an inducible g&_rlr_noter.
TTCGCGCECECCGECEGACT CGCCAGT GCGCACCACTCCTT CGAGGTAGGACGTGCT -19

+1 25 TTGACAGICTHMERMA RSN DM SR RS Rs T3 3ctidd
CCGAGGT CAGGS#sibikdintkalids QASinngr Sk Joi N6 AR Gdifvbipiote Maich Triclulisk Ti(ginl &ty ') AAGTGA repeat
CCGCGCAT CCC(b4endeACACCGECAACT CCGTGCCTCCCTCTCCGGECACCCTCTGCGAA 35 +155 Pst |
TCGCTGeTGCAG +213 +225 40 4. A reconbi nant DNA nol ecul e

conpri si Ng & tr@isdmssedustvelbasadsfinkdfin aryanei ofi claimg 8dn a1 whictcik aibawerid! deth o3a peask call
struct ural gamanwiianzeltiesi red pharnaceutically active protein under the
control of the IRF-I protein coded for by said DNA sequence. 45 5. A

r econbi ndft A MRINohef|PEdiing adesitedi nharegcquiicatly astive pcteinyMiighedomprshculfwaties bestitally) f or
the | RE-| atstdefined innuengiokclaings 8i19dér the control of a constitutive pronoter

or an i ndg.ci bl e. W Qnoter. 6. A reconbinant DNA nol ecul e as defined in claim
4 or 5 wHér aPigeiniavingdhtstigire dfleed e FuguBipaPh AR ndgm 1or2ea) |y active
protein i1QcAudes z%,gidl‘ RF-1 binding site containing a plurality of AAGIGA

ngsmld’ mgg:z{? bBgyat DNA nol ecul e as defined in any one of
IRE-Lt e b&d,, Phar maceut i -

repeat, sequenges |
Plasmid pIRF2-5, FERM BP-2157.

clains 4 to 6p b
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cally active protein is a cytokine or a plasm nogen activator. 55 8. A
“host® cell transforned by a reconbi nant DNA nol ecul e as defined in any one
of Clains 1 to 7. 9. A host celEP @859R8iBkd in clai m8, which has been
transfornmed by a first DNA nol ecul e containing a sequence coding for a
protein having the activity of an IRF-1, and by a second separate DNA

nol eculFatep@nspriche 1022202111~ B EP O

or ot o 1 5%%&%”%%%9@@8%Ptﬁ%?ka?'ﬁ%*°ﬁ%kﬁw"’5"pr SERbE ‘ﬁ*?%?‘“ﬁi”i e firse DA

nol e%:ul e. 10. A host cell as defined in claim9, wherein the gene coding
for the I RF- I actlve 6ecu|e i syginder theyp coggrol of aggonstitutive
pronot er or .gf Wég claim8 or
9 to 10 wher el n the gene ?i(;r t he %%%#?A p ar%%%??éc% acP'lri\x/g protein

i ncludes a binding sitggfor the $dF-1 actigg protei ngghi ch I ngppdes a
plurglity of AfEEEARCERRATCOCEECECECATATGERTTANTARNGACCABAT RS TCE! | as
defined in anyone of clainms 8 to 11 which is a bacterial cell or a yeast
cell or a manmalian ceklbd. 13. Alaet hod of13ooduci ngi40desiredls50

phar maceut i cal T¢GAGATQECATGCRAGCATCCTCCCANCCATGCGCTGCEACATAAAOAAG cel I s 15
as defined in anyone of claims 8 to 12. 14. A protein having the structure
defimed by a structurdbOgene asléained ih8@laim1 3902, 15. AO0Pl asmid,
which is 20 GATGCCPGATAGITEEPRAGITCRERRABICROBGACCLEGATACHARECL, FERM
.BP-2005; or Plasm d pl RF2-5, FERM BP—2157 25 30 35 40 45 50 55 29

%j0 111111 111111 11123911 1 113391 230 240 P00 359 998
Bl Pat ent anspr f‘gﬁge‘}%ﬁﬁﬁﬁFﬁ%?@gcW%T%WGGGQ%GE?EFQF%;F Gdur ch e| n

Strufturgen nmt der F Lge! _
B e T T e
90 100 1 ¢ 1 GGAR GATGATCT
110 120 1390 149 1890 340 350

2 AAGGGCAGCTCAGCTGTGCGAGTGTACCGGATGCTTCCACCTCTCACCAA

360 370 380 390 400
GAACCAGAGAAAAGAAAGAAAGTCGAAGTCCAGCCGAGATGCTAAGAGCA

30 410 420 430 440 450
AGGCCAAGAGGAAGTCATGTGGGGATTCCAGCCCTGATACCTTCTCTGAT

460 470 480 490 500
GGACTCAGCAGCTCCACTCTGCCTGATGACCACAGCAGCTACACAGTTCC

35
510 520 530 540 550
N AGGCTACATGCAGGACTTGGAGGTGGAGCAGGCCCTGACTCCAGCACTGT

560 570 580 590 600
© . CGCCATGTGCTGTCAGCAGCACTCTCCCCGACTGGCACATCCCAGTGGAA

610 : 620 630 640 650
GTTGTGCCGGACAGCACCAGTGATCTGTACAACTTCCAGGTGTCACCCAT

45 660 670 680 690 700
GCCCTCCATCTCTGAAGCTACAACAGATGAGGATGAGGAAGGGAAATTAC

710 720 730 740 750
CTGAGGACATCATGAAGCTCTTGGAGCAGTCGGAGTGGCAGCCAACAAAC

50 5
760 770 780 790 800
GTGGATGGGAAGGGGTACCTACTCAATGAACCTGGAGTCCAGCCCACCTC

55
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TGGAGATCCCATGGAAGCAT GCTGCCAAGCATGCECTGEGACATCAACAAG 15 160
170 180 190 200

GATGCCTGTTTGT TCCGGAGCT GGGCCATTCABRBIREBIACAAAGC 210 220 230
240 250 AGGGGAAAAGGAGCCAGAT CCCAAGACGT GGAAGGCCAACTTTCGCTGTG 20 260
270 280 290 300

CCATGAACT CCCT GCCAGATAT CCAGGAGET GAAAGAFGAGAGCAGEARC 310 gsg 320 340
340 3650 CT3 TGGAGACT AREGCI GO NECAGTORGARATTARCRGAECAE TCCACCTCTCACCAA
360 370 380 390 400

GAACCAGAGAAAAGAAAGSRAGT CCAABTCCAGCCGABAT GCTAAGASCA 30 900 410
420 §§gCGGATATE%GCTGAGTQWAGCGTGTCTTCACAGATCTGAAGAAC
AGGCCAAGAGGAAGTCAT.GLGGGGATT TACCTTCTCTGAT 460 50 470 480
ggg gggGggéE%égggé ézﬁ%% qgga% SéTCGTTCC 35 510 |
AGGCTAEAT GCAGGACT BEoAGGT GRAGHH GGCCCTGACTCCAGCACTGT 560 570 580
590 G0G C4AGGCCATTCRREETEEAETSST CAGCAGCACT CTCOCCGACT GBCACATCOCAGT GGAA
610 620 630 640 650

GT TGTGCCGGACAGCACCAGT GATCTGTACAACT TCCAGGTGTCACCCAT 45 660
670 680 690 - 700 '
GCCCTCEATCTCTGAAGCTACAACAGAT GAGGATGAGGAAGGGAAATTAC 710 720 730

740 0dezr50 CTGAGGACATCATGAAGCTCTTGGAGCAGI CGGAGT GGCAGCCAACAAAC 50 760
770 780 790 800

éT%ATWWAﬂ%ATmWTWW PR Gac HTd cAgIag98 Bl

B o1 4t QPR PRGNSR 5 G TEAEREATS ST APA GAA §3G ATG g0

890 ATQ (XS CAGCAEATATA TRE RHGCRECAGAECCETTAAG CA PG TRGGAGASCATS10
920 AESAAG GAT %€ 16T cT@oFrC CGG AGC TGG GCC ATT CAC ACA GGC CGA

CATOCAGIATYACERT GEACEEA SRABKAC ARA GAR RFE A6 B4 TG SACAEA oot

TGG CTA TG GO TGAGGATTAZG AT TWE OTC CCAAGATCATCAGEGAN GT6T QAGGGARTC AAT
AAA GAA &6 AFISAGG AAC AAG GGC AGC TCT GCT GTG CGG GTG TAC CGG ATG CTG
CCA CCC CTC ACC AGG AAC CAG AGG AAA GAG AGA AAG TCC AAG TCC AGC
% CGA GAC ACT ARG AGC AAA ACC AAG AGG AAG CTG TGT GGA GAT GTIT AGC
CCG GAC ACT TTC TCT GAT GGA CTC AGC AGC TCT ACC CTA CCT GAT GAC
CAC AGC AGT TAC ACC ACT CAG GGC TAC CTG GGT CAG GAC TTG GAT ATG
 GAA AGG GAC ATA ACT CCA GCA CTG TCA CCG TGT GTC GTC AGC AGC AGT
o CTC TCT GAG TGG CAT ATG CAG ATG GAC ATT ATA CCA GAT AGC ACC ACT
~/ GAT CTG TAT AAC CTA CAG GTG TCA CCC ATG CCT TCC ACC TCC GAA GCC
GCA ACA GAC GAG GAT GAG GAA GGG AAG ATA GCC GAA GAC CTT ATG AAG
49 CTC TTT GAA CAG TCT GAG TGG CAG CCG ACA CAC ATC GAT GGC AAG GGA
TAC TTG CTC AAT GAG CCA GGG ACC CAG CTC TCT TCT GTC TAT GGA GAC
TTC AGC TGC AAA GAG GAA CCA GAG ATT GAC AGC CCT CGA GGG GAC ATT
GGG ATA GGC ATA CAA CAT GTC TTC ACG GAG ATG AAG AAT ATG GAC TCC
ATC ATG TGG ATG GAC AGC CTG CTG GGC AAC TCT GTG AGG CTG CCG CCC

TCT ATT CAG GCC ATT CCT TGT GCA CCA TAG

'\_/.
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45

50 oder ein Fragment, oder eine degenerierte Variante des Moleklls oder des Fragmentes, das flr ein
Protein codiert, das die Aktivitat des Interferon-Regulator-Faktors-1 (IRF-1) besitzt.

2. Rekombinante DNA-Sequenz, die mit der anti-Sense-Version eines Moleklils gem#éB Anspruch 1
hybridisiert, und die fiir ein Protein codiert, das IRF-1-Aktivitdt besitzt.
66
3. Rekombinantes DNA-Moleklil gem#8 Anspruch 1 oder 2, umfassend eine Promotor- und Regulatorse-
quenz, die in der folgenden Formel vorkommit:

-
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ATC TTC CAG ATT CCA TGG AAG CAC GCT GCT AAG CAC GGC TGG GAC ATC AAC AAG GAT
GCC TGT CTG TTC CGG AGC TGG GCC ATT CAC ACA GGC CGA TAC AAA GCA GGA GAA AAA
GAG CCA GAT CCC AAG ACA TGG AAG ERA 352898B1TTC CGT TGT GCC ATG AAC TCC CTO
CCA GAC ATC GAG GAA GTG AAG GAT CAG AGT AGG AAC AAG GGC AGC TCT GCT GIG CGG
GTG TAC CGG ATG CTG CCA CCC CTC ACC AGG AAC CAG AGG AAA GAG AGA AAG TCC AAG
TCC AGC 30 CGA GAC A F\GAGCAAAACCAAGAGGAAGCTGTGTGGAGATGTTAGC
CCG GAC ACT TTC TCI& FHRICGREA GRS CREF CCE THFARANSBEAGSEAARERELC AGC AGT
TAC ACC ACT CAG AC CTG GGT CAG GAC TTG GAT ATG GAA AGG GAC ATA ACT CCA
GCA CIG TCA CCG TGI GIC GIC AGG. AGC AGT 35 CTC TCT TCAT ATG CAG ATG

GAC ATT g~

ATG OT. ek A R R e R e A o e A GoC GA
GAC CTT ATG AAG 40 CTC TTT GAA CAG TCT GAG TGG CAG CCG ACA CAC ATC GAT G&C
AAG GGA TAC TTG CTC AAT GAG CCA GGG ACC CAG CTC TCT TCT GIC TAT GGA GAC TTC
AGC TEC ABBCCHEGGASGECAGEACCATAGEISE A TATT IS I A ATTAGSF e AA CCC ATA
CAA CAT-338 TTC ACG GAG ATG AAG AAT ATG GAC TCC ATC ATG TGG ATG GAC ACC CTG
CTG GCC AAC TCT GIG AGG CTG CCG CCC TCT ATT CAG GCC, ATT CCT TGI GCA CCA TAG
50 oder ein Fragnent, oder eine degenerier te des Mol ektl|s oder
des FragnPRCAECCESATIFECECRARMBRATGAGRREGAGT FFHAGGGAACGRGLG

| nt er et GA?Regul at or - Faktors-1 (I RF-1) besitzt. 2. Rekonbi nante

DNA- Sequenz, die mt der anti-Sense-Version eines I\/Q%QE&UI S rrAB Anspr uch 1
whridisiert, und die flr ein Protein codiert, das 3D (TR T %esi t 2t .

55 3. Rek BENAy é@%@& ei ne
P?*o’no;oonggﬁgaggggégt or s%{g&gégﬁr e C|A(§;1}“§C§i(er ##%&ﬁ)r ne omt: 3R1
tlinl . 11 EP 0 359 998 Bl Pstl
CTGCAGAAAGAGGEGEGACCEE e F R Ed g TS LHRAGACAGCCAAGGEEGEG - 299 5 p1RF-L

~~~~~~~ ~~GC BoxTy1t GC Box -2-

CAGGGGAGTCBAGT GGCGEEEa G5 OCCE X ST S XX XA c T 5 TCGAGGTAGGACGTGCT
GCCCEAGCSBBEGT GGGGAGCACAGCTGCET TGTACTTCCCCTTCGCCCCTTAGCTCTAC - 193 SCAAT. Box

P- ACAGCCTGATTTCCCCGAAATGATGAGGCCGAGT GCCAf GGECECECAGGAGCG i's -135 Schwache

Cap-Site TYI GCCCCECCEEEECET GECCGAGT CCGEECCCEEGAATCCCCCTAAGTGTTTAGATTTC
TTCACAGTCTAAGCCGAACCGAACCGAACCGAACCGAACCGAACCGGGCCGAGTTGCG

L +39
30
o CCGAGGTCAGCCGAGGTGGCCAGAGGACCCCAGCATCTCGGGCATCTTTCGCTTCGTG
+97
9 lCGCGCATCGCG'I‘A(!CTACACCGCM’LCTCCGTGCC‘I’CGC'.T.'C'l‘,CCGGCACCC'I'C’.IZ'GCGAA
_ +155
\_/ Pstl
TCGCTCCTGCAG
+213 +225

40

4. Rekombinantes DNA-Molekll, umfassend eine DNA-Sequenz gemiB einem der Anspriiche 1 bis 3 und
ein Strukturgen flir sin gewlinschtes, pharmazeutisch aktives Protein unter der Kontrolle des IRF-1-
Proteins, das von der DNA-Sequenz codiert ist.

5. Rekombinantes DNA-Molekill gem#B Anspruch 4, worin sich das fUr das IRF-1-aktive Molekl codieren-
de Gen unter der Kontrolle eines konstitutiven Promotors oder eines induzisrbaren Promotors befindet.

6. Rekombinantes DNA-Molekll gem#8 Anspruch 4 oder 5, worin das Gen flir das gewlinschte, pharma-
50 zeutisch aktive Protein eine IRF-1-Bindungsstelle umfaBt, die eine Vielzahl von AAGTGA-Sequenzwied-
erholungen enthit.

7. Rekombinantes DNA-Moleklil gem&8 einem der Ansprliche 4 bis 6, worin das gewlinschte, pharmazeu-

tisch aktive Protein ein Cytokin oder ein Plasminogen-Aktivator ist.
55

8. Wirtszelle, transformiert mit einem rekombinanten DNA-Molekll gem3B einem der Ansprliche 1 bis 7.

e
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20 - 77
-21 St'arke Cap-Site pl RF- L
TTCGOGGOGOCGOGGACT CGOCAGT GOGCACCARIOL B BROBAGGT AGGACGTGCT 25 - 19

+1 TTCACAGTCTAAGCCGAACCGAACCGAACCGAACCGAACCGAACCGRGCCGAGTTGCG +39 30
CCGAGGT CAGCCGAGGT GGCCAGAGGACCCCAGCATCTCGGGCATCTTTCGCTTCGTG +97 35
CGCGCATCG@GTW('E’P R senrdBoaaprehRs Aiscieanstonmiert Teardsdst (icsfremcaereipin DhiAdigleldl,; das eine
TCGCTCCTGCAGSeayqng enthdlt, die flir ein,Protain gogliext, dﬁ%é’a@o‘HﬂY"ﬁh‘f?Pé%F Dheaitat g mityeinem) zvejter o ¢

it ﬁi?%?%@%%ﬁ%&@a gl AR b i and s i

| RF-1- Protef Hs s von der DNA-Sequenz codiert ist. 45 5. Rekonbi nantes

DNA- Mol ek hsaagfau Fe‘Fa\t U3 MR chaigHido \eon Whie Pl
codi eren- e S Mo oyij G e tjntﬁrun\ovom PRk (B il

ei nes induzi erbaren Pronotors In . Rekombi nant es DNA- Mol ekUl genaB
ANsSprucll 410Weiszolle gohRBi ARsiiidth 8@@6\' diig 1djﬂ&mgﬁ¥\’e'&$©m£ goVRING¢hESR pharhzeutisch aktive

zeuti sch akt pr@inPéigd Bindungésiife kifRFdad - R NEHI0G Protef] LrfastThid Biine biSahe vée ANGTEGAZ ahl
von AAGTGA- Sgéuéeiwistieiblungonfekasngen enth3lt. 7. Rekonbi nant es DNA- Mol ekUl

genB8B ei nem der AnsprUche 4 bis 6, worin das gewOnschte, pharmazeu- tisch
akt i ve Pr aRelrmansgirmiedsyWipkiclle gt eipbm dBY Aspriiche Gcois- 1Akdusgeadiior untes biner Takirienzelle,
Wrtszeisl e, eineahisiozatigrpder einariStiugeizelem r ekonbi nant en DNA- Mol ekU genaB ei nem
der Ansprliche 1 bis 7. EP O 359 998 B1 9: Wrtszelle gemaB Anspruch 8,
di e transfidr Meriehren \ziyr Herpleljugg eipy gevinsghiesy 9'EWBPWNB¢'@@~Ff°t°tﬂ&sW@P'n@a'!S@lﬂ'aenz
enthalt, di eV“I"@Fe"%EWﬁBIe@P'éldPF”é%V@PPb'sd§§”"ﬂ’feé Aktivit At von IRF 1 besitzt,

und/mt einemzweiten se ten DNA- Mbl ekUl, das ein r% ~|t, das fOr
ei n gevﬂns‘éﬁf”@tgm ‘f?ﬁ&'ter?lﬁrf 8'f'| trvigpraen EpRBANBRrYRh Jj ader Zfigfinisre "H'ﬁ‘g bgsf'téth unter der
Kontroll e 1ge§| e| N befindet, das von dem ersten DNA- Mol ekU 5
codiert wird ﬂfng #LEIQM Anspruch 9, worin sich das flr das

| RF- 1- aktive "{Fq_ FEdNEB g Iunt er der Kontrolle eines konstitutiven
Pr onot ogs odor ,gﬁ AP u,z,gﬂg,r 5187 Promotors befindet. 10 11. Wrtszelle
gemAB Anspruch 8 oder 9 bis 10, worin das Gen fU das gewanschte,

phar mazeuti sch aktive Protei n ei ne Bi ndungsstelle for das | RF-1-aktive
Protein unfaSt, die eine Vielzahl von MGTGA- Sequenzw eder hol ungen unf aet.
2., Transformerte Wrtszelle gem f3 einemder AnsprUche 8 bis 11,
ausgewhdel t unter einer Bakterienzelle, 15 ei ner Hefezell e oder einer
Sdugerzelle. 1li Verfahren zur Herstellung ei nes gewlnschten,
pharmazeuti sch aktiven Proteins, wobel man eine Wrtszelle gemaB ei nem der
AnsprCche 8 bis 12 kultiviert. 20 14. Protein, das die durch ein
Strukturgen gem B Anspruch 1 odor 2 definierte Struktur besitzt.
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15. Plasm d, ausgewAhlt unter Plasm d pH RF31, FERM BP-2006; Plasm d

pl RF+L, FERM BP-2005; oder 25 Pl asm d pl RF2-5, FERM BP-2157. 30 35
-> 40 45 50 55 EP 0 359 998 EP 036989%8iBJati ons 1. Ml cul e d' ADN reconbi n6
caractlris~e pu un gbne de structure ayant la fornule 10 20 30
40 50 , ATGCCCATCACTTGGATGCGCATGAGACCCTGGCTAGASATGCAGATTAA 60

70 Reveggjcations 90 100 10

TTCCAACCAAAT CCCGGGECTCATCT AAA! 120 130
140  t M%%S?@W%EA% &‘%@%@gﬁ% 'aé&G%ﬂ%ATCAACAAG 15

160 170 180 190 200

GATCH?TGTTTGTTCCGGAGCTC{?COATTCA GGCOGATAGAAAGC 21 2,2 230
240 250 K> XA 3 40 %o

AGGGGAAAAGCAGOARSCEEABERETES CARREECA TR RS AT ECEF EFCAGHCATG CACATTIA,

280 290 300, CCATGAA GCCA ATCGAGGA GCAQGAAC
310 ,, 320 ﬁ&ﬁ%ﬁ%ﬁge Eggggggfgrc%é?%mmese

0-w' T CCTACON- 390
400 GAACCAGAGAAAAGAAA GTCGAAG] §5AGCCGAGHEGCTAAGAGEA 030 150 410
420 430 s A ARBBATGCTGCCAAGCATGGCTGGGACATCAACAAG
AGGCCAAGAGGAA GCOCTGATACCTTCTCTGAT 460 470 480
490 15 500 35 1 66ACT CAGCAGET CCACT CISGCT GAT GAGGACAGCAGCRAIRACAGT TCC
K) GATGEABCTTTGTTE2BGAGCTGEEE CATTCACATNGEGCCGATATHRAAGC
AGGCT ACAT GCAGGACT T oA COAGCACERCCT GACT CCAGCACTGT. 40 560
570 580 59910 60020 230 240 250
OGCCAT GTGCT GT CAASENR ARG CAGCCAGABCCAEATRCGAGTAAEECRRL TTTCCBRETS 630
640 20 650 GITGTGOCGGACAGCACCAGTGATCTGTACAACTTCCAGGTGTCACCCAT. 45 660
670 680 . 69260 70070 280 290 300
GCCCT CCAT CT CT GRTAIREARTACATCACAS R CATCRAGCARG TFAGAGACCAGAGCAGGAAC
310 320 340 340 350
2 AAGGGCAGCTCAGE TG IGCGAGTETACCEGATSCTTCCACCTCTCACCEA
360 370 380 © 390 400
o GAACCAGAGAAAAGAAAGAAAGTCGAAGTCCAGCCGAGATGCTAAGAGCA
\/
% 410 420 430 440 450
AGGCCAAGAGGAAGTCATGTGGGGATTCCAGCCCTGATACCTTCTCTGAT
460 470 480 490 500
- GGACTCAGCAGCTCCACTCTGCCTGATGACCACAGCAGCTACACAGTTCE
U 510 520 530 540 550

AGGCTACATGCAGGACTTGGAGGTGGAGCAGGCCCTGACTCCAGCACTGT

560 570 580 590 600
CGCCATGTGCTGTCAGCAGCACTCTCCCCGACTGGCACATCCCAGTGGAA

610 620 630 . 640 650
GTTGTGCCGGACAGCACCAGTGATCTGTACAACTTCCAGGTGTCACCCAT .

660 670 680 690 700
GCCCTCCATCTCTGAAGCTACAACAGATGAGGATGAGGAAGGGAAATTAC

710 720 730 740 750

50 CTGAGGACATCATGAAGCTCTTGGAGCAGTCGGAGTGGCAGCCAACAAAC

760 770 780 790 800
GTGGATGGGAAGGGGTACCTACTCAATGAACCTGGAGTCCAGCCCACCTC
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710 720 730 740 750 50

CTGAGGACATCATGAAGCT CTTGGAGCAGT CGGAGT GGCAGCCACAAAC 760 770 780
790 800 GTGGATGGGAAGGGGTA. CEPACIEIBBIACCT GGAGTCCAGCCCACCTC 55 EP
0 359 998 Bl 810 820 830 840 850

TGTCTATGGAGACT TTAGCT GTAAGGAGGAGCCAGAAAT TGACAGCCCAG 860 870 880
890 900 5 SLOGGCCGAT AFIICCCCTGABIATACAGCE QT CTTCACAGATCTGAAGAAC 910
920 930GTCTATGGAGACTTTAGOUIRFAAGGAGGAGCCAGAAATTGACAGCCCAG

ATGGATGCCACCTGGCTGGACAGCCTGCTGACCCCAGTCCGGTTGCCCTC 10 960
970 CATLCAGGCCA &TGeCA 15 AT&80CA ATC 8% CGA ABOUCGG ATG AGA CCC

TGG CTA GAG ﬁ‘FGC éTA?’FGﬁﬁﬁ?T%%AéﬂﬁTﬁ?éT?ﬁﬁC@ﬂ%mcree ATC AAT AAA
GAA GAG ATG 20 ATC T CAGA@C(\A TGG AAG CAC . OCT AAG CAC GGC TGG GAC

e e e i S ey
ATG AAG TCC CTG CCAqEpC -ATC Gpdg GAA GIG AAG GAT 25 CAG AGT AGG AAC AAG GGC

AGC TCT GCT GRGcERGe ﬁe@cemﬁzcac,de CCA CCC CTC ACC AGG MAC CAG AGG AAA
GAG AGA AAG TCC MAG TCC AGC CGA GAC ACT AAG AGC AAA ACC MAG AGG AAG CTG TGT

GGA GAT (I AGC CCG GAC ACT TTC TCT GAT GGA CTC AGC AGC TCT ACC CTA CCT GAT
- GAC 30 CAC AGC AGI TAC ACC ACT CAG GEC TAC CTG GGI' CAG GAC TTG GAT ATG GAA
AGG GAC® ATA ACT CCA GCA CTG TCA CCG TOT GIC GIC AGC AGC AGT CTC TCT GAG TGG

CAI; ?ES e CEx e ‘-?Ec% ﬁ%’&‘@@m *@%ﬁ@ﬁé&a@%@é&%ﬁe
c",&g A2 G €3 A TA (FEEATNBATCAARNBARBAGABNGCAC ATC
m MEC TAG ATD mmmmmmccwfcc’ @AGRHICTAT GGA

GG(;D
GAC 40T 6T TT GG
ATA oo A1S GRS é'ﬁ%%ac%m%e%%@%?ﬁ&e R A, SR AR B6G AT o aTo
GAC AGC GRS &3 E6E @ik Gy AGOARCCEAFRBECOAMS; ALAT TRETABASCICAALTT CCT
TGT GCA @€ TAEG FGTUGCE rATBEANC TOC cme czeaumrteutﬁmm d'@GhﬁA@ﬂdAQCU' e ou

Cogul arocho, At ABBIRAE ke R MGe! 2R CaeY Mt ol o dcricld At

r69u| ateur_de |I'interferon ( RF-1). Sequence

s' hybri d& |cgc\,g;rg, BFC AMEG A AGUABS nbAL GAG AGH MGI acﬁe%ﬁdl‘%m(?@n 1 et
qui code QEALIGACNACPT AAGI AGC AANACCNAAGCAGS | AXG AXTRMGY. GGA GAT GTT AGC
— 2 CCG GAC ACT TTC TCT GAT GGA CTC AGC AGC TCT ACC CTA CCT GAT GAC
CAC AGC AGT TAC ACC ACT CAG GGC TAC CTG GGT CAG GAC TTG GAT ATG
GAA AGG GAC ATA ACT CCA GCA CTG TCA CCG TGT GTC GTC AGC AGC AGT
CTC TCT GAG TGG CAT ATG CAG ATG GAC ATT ATA CCA GAT AGC ACC ACT
3 GAT CTG TAT AAC CTA CAG GTG TCA CCC ATG CCT TCC ACC TCC GAA GCC
\J GCA ACA GAC GAG GAT GAG GAA GGG AAG ATA GCC GAA GAC CTT ATG AAG
CTC TTT GAA CAG TCT GAG TGG CAG CCG ACA CAC ATC GAT GGC AAG GGA
TAC TTG CTC AAT GAG CCA GGG ACC CAG CTC TCT TCT GTC TAT GGA GAC
TTC AGC TGC AAA GAG GAA CCA GAG ATT GAC AGC CCT CGA GGG GAC ATT
GGG ATA GGC ATA CAA CAT GTC TTC ACG GAG-ATG AAG AAT ATG GAC TCC
ATC ATG TGG ATG GAC AGC CTG CTG GGC AAC TCT GTG AGG CTG CCG CCC

45 TCT ATT CAG GCC ATT CCT TGT GCA CCA TAG

ou un fragment, ou une variante dégénérée de la molécule ou du fragment, qui code pour une protéine
ayant l'activité d'un facteur-1 régulateur de l'interféron (IRF-1).

50
2. Séquence d'ADN recombiné qui s'hybride  la version antisens d'une molécule selon la revendication 1
et qui code pour une protéine ayant une activité d'IRF-1.

3. Molécule d'ADN recombiné selon la revendication 1 ou 2, comprenant une séquence promotrice et
55 régulatrice contenue dans la formule suivante:
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3. Mol ecule d' ADN reconbi ne selon |a revendication 1 ou 2, conprenant une

sequence pronotrice et 55 regul atri ce contenue dans | a formul e suivante:
35 * C L M S * EP 0 BRQ 35999881 pst |

CTGCAGAAAGAGEGGEGACGGT CTCGECTTTCCAAGACAGGCAAGEEEG - 299 5

boi t eG-t , boWt GC CAGGGGAGT GGAGT GGAGCA- Ar &9

j GCCCGECCC~t aGGEC GECE®B I 251 10

GCCCGAGGGGGT GGGGAGCAISSARAAAGAGEAGGACGGTT TCRGLTETCOARBAINGE CARGGGBE t ct CAAT
AA. CAGCCTGATTTCCCCERAAT GAT GAGGCCGAGT G CECAATGGGECGOGCAGGAGCG 15 - 135 site

Cap mgneur . GCGCCGECEEEEECET A CEEEiIEEEEﬁATCiSS%g.ACWGWTTAGATTTC 20
- 77 ) 20lte GC2

21 site gﬁ?ﬁﬁﬁﬁgﬁGGAGTGGAGCk bCCCGCGGTAGCCCCiggggggrcccﬁg@F_L

TT CTCGCCAGTGCGCACCACTCCTTCGT CGAGGTAFGACGTGCT 25 -19

+1 TTCACAGTCTAAGCCGAACCGAACCGAACCGAACCGAACCGAACCGEGECCGAGI TGCG +39 30

cniniﬁrcG@GTACCTACACCGCAACTCCGTe-” s s e e o

TCGCTCCTGCAG +213 +225 40 4. Mol 6cul e d' ADN reconbi n6 conprenant
une sequence d" ADN sel on |'une quel conque desbofw@€AdTta- tions 1 a 3 et un

gone de svwmmmanczqammrommecpnawsnmeApbeconstmﬁggggggmm cesEd e ERsdd €€ sous
l e cofft ~83& de | a prot6ine d I RF-1 pour |aquelle code |adite sdquence

d"ADN. 45 5. Ml 6cul e d' ADN reconbi n6é selon | a revendication 4, dans
llaquel | e | e gbne codant pour |la nolecule a activit6 d' RFsite Gapimigewrs | e

X (X%
oy et s R R R AR ha B e B R T TR eAT To el | & | e

gene codant pour la prot~ine 50 phar maceut i quenent active avsh r de
conprend un site de fi gald eur | RF-1, contenant une pIurathfigyi
sequences de repetition AA . 7. Molcule d" ADN reconbin on I™ une

quel conqueTdesGGEGEUdtGBALPOSCEAST EccERttad Bt el ddr doh g TGCT
phar naced®i quenent active de$|r6e est une cytokine ou un activateur de

pl asm nogene.

TTCACAGTCTAAGCCGAACCGAACCGAACCGAACCGAACCGAACCGGGCCGAGTTGCG

U +39
30
CCGAGGTCAGCCGAGGTGGCCAGAGGACCCCAGCATCTCGGGCATCTTTCGCTTCGTG
.+97
w ,, COCOCATCOCGTACCTACACCGCAACTCCGTGCCTCGCTCTCCGGCACCCTCTGCGAA
+
{ . PstI
- TCGCTCCTGCAG
+213 +225

4. Molécule d'ADN recombiné comprenant une séquence d'ADN selon I'une quelconque des revendica-
tions 1 & 3 et un géne de structure pour une protéine pharmaceutiquement active désirée sous le
contrble de la protéine d'IRF-1 pour laquelle code ladite séquence d'ADN.

45

5. Molécule d'ADN recombiné selon la revendication 4, dans laquelle le géne codant pour la molécule A

activité d'IRF-1 est sous le contrdle d'un promoteur constitutif ou d'un promoteur pouvant &tre induit.

6. Molécule d'ADN recombiné selon la revendication 4 ou 5, dans laquelle le gdne codant pour la protéine
50 pharmaceutiquement active désirée comprend un site de fixation & I'RF-1, contenant une pluralité de
séquences de répétition AAGTGA.

7. Molécule d'ADN recombiné sslon I'une quelconque des revendications 4 & 6, dans laquelle la protéine
pharmaceutiquement active désirée est une cytokine ou un activateur de plasminogéne.
65

8. Cellule hote transformée par une molécule d"'ADN recombiné selon I'une quelconque des revendica-
tions 14 7.

\
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55 8. Cellule h8te transfornte par une nol ecul e d' ADN reconbi n6 selon |'une
quel conque des revendica- tions 1 a 7. EP 0 359 998 B1 9. Cellule h8te
selon la revendication 8, qui a (RPH 352098 nbe par une prem' ere mol ecul e
d' ADN cont enant une s6quence codant pour une pr oteine ayant |'activite d un

o e Sl e R wéi“‘w A

pour une pro
protdine d (F%E:J; ;QjN ﬁa 2 ueéi ctive
fe e@e A6Etele

Cel | ul e h8t %fﬁé’&‘é‘r .%%Fnlaﬁafh dldﬁﬂéuel

mol deuj e a actr Vi te sous cont r PUn pr onot eur constr tutr f

ou d' un Rg, OGS Hbte Q&thlaPéverﬁcﬁt%nlsn&HAk iaqueir& lo goRd éddhrﬁ pABIEmSERR dcfVité d'IRF-1
revendi cat i gafisofs 0o oA profhdidGr dorkitiel du @'uh BroBiB1REr HoGvalit skratiniiOt 6i ne
phar maceut i que- 10 ment active d6sir6e conprend un site de fixation

pour | a p1.0tdBile RSt seldbitla kevdndicatioh BRbu 3 3 10,Uan<iaquplieds gene peur |t puidtéihe ghernaeeutique-
sequenees dnent Bqlicd ddsirdarcoMBeidah. sitd de fixatdn polirda i8tine & rralivied BIRAB cqub ednprent wme

quel conque mheditérde\sémeineatie Bpdlitidh AAGTEA. qui est une cel lul e bacterienne ou
une cellule de levure ou une cellule de manm fere. 15 13 Mt hode de
product i 8% iy dler anefprmée shion Heneequeicenguardpg rexendicetionsi 83 1 bequi geli une el nd
la culture deté@@rqqsrt@gcﬂls*@églexlév eHhune' @%H@F‘Eﬁﬁ'&ue des revendications 8 &
12. 145 Prot 6| ne ayant |a structure ddfi nie pu un ene de structure selon

| a revend®c4itiogn de Pig qr‘-“’ﬂ?" digge prots "Plpaﬁﬂfﬁfé"q“gtﬁp ’éﬁr WECAMPEPNE [ 453 96 FERM
BP-2006; | eoH{lesdfieggelqn kpe quelcqravsdep povensisations 8,2 pI asni de pl RF2-5, FERM

\BP- 2157. 13 %ra&%né”éya,% a stér o A8hnRDu T gene de structure seion ia revendication 1 ou 2.

15. Plasmide, qui est
le plasmide pHIRF31, FERM BP-2006
le plasmide pIRF-L, FERM BP-2005; ou
le plasmide pIRF2-5, FERM BP-2157,
25
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