4

trypt oph\ |

-‘/"\

EP 0041 767B1 Description TECHNI CAL FI ELD OF | NVENTI ON 5 This i nvention
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productTEﬂﬁN@ﬁLfﬁipéﬁéNYﬁmTFBbpt|des protelns and antno aC|ds |n host cells.
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10 5. pPLa831 -- Bringing A BanH Site Closer To The PL Pronoter in pPLa83
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property confirmed that the PL region was still present. This plasm d was
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pr ot ei NS yakkkdAndntCat UBEE.OMS 'sBbs &RbsH bxgrddSadeish amual BahERtoht R Bl dubdefbd Jenk R Sof
adj acent rafurd PacngsThe its praclirdP QI Bitlitte, subrANMbIG6VER, indi@d 3{HesiD lof AMete PO®InS
W t h vectwas amsiidaby am) heielipterzthatic L RV sAR8HIRSE @S detrtiret! 'iyNBe nitho At S
and coisl excdlisghar étal. Tdlboysb Mpthodifs Detsctipt Of @Lattapaskd By L8ing AXCARMbghic Wepitalogporin
pol ypept istisratan dnfimicrbisial iAgeritsaridGhem@berapy ik (py263-8B ((1922) faed both piotehs were, specifi-
an{ i gens celfy fesjpitéted by antieslectayene savdm.fASGL coatmll theoprothin dirsiwsis @ hosis motiznsigrmed
i nterf er ovith vértamaPlagd west moriiteredriSyethesis efrogither iohihe iocabone desaifbed preteipsewas obfervied her
pL(kar y otfiom, these hasriposformedahpdtsyi ral  enzynes, J. > hor rones, pol ypepti des,

i gefis anp ghewn i8; figyre & dhej qvpralt pattgin of P'H@@esy hesie ds hese, t’at‘-ﬂ‘ém ie yery jsinilgrrat
speci fi c 8ehanphid G tipwevpr, thegle phaintpels Ufs°t“ﬂlpé°‘q"ﬁ\ﬁéi’ﬂafsdﬂ bﬁé@‘*’%ﬂﬁ"’tf'ﬁ? )i bby

se- | atfiiny i obe i cBimies pprevi o e g R
pol yacr y & mgﬁ 'r'Fa"f%%Fﬂmgwm o ral’tg‘? o

'm BB PE I %
gfentSIhlt )S/ gg 5?2 a bil%l}p rﬁf pregyrsor propein me uﬁ?cateoal ek rz%uon '“wthe Cen r | §§|% atl:ﬁ‘ r a
d

o5 T e et *i’é@tta“‘%ﬁtgésb.nf%ﬂﬁﬁﬁég%'ﬁ% "‘”9“3 *":gm o %',?E%ﬂs

(Difco), Eéﬁhd ik FaBibdctivty Comidred G .5 nah%té teBifts O
t\qe C el saré/u,gp JAh-Tadig INno acid m xture or the above medi um except for a

substitution o 5% net hi oni ne assay medium (Difco) for the casami no acids
and yeast extract for labelling of thgas&l s with 35S-nethi oni ne.

I ncubation at 28" C was continued for 60 mn. One-half of the culture was
then shifted . Va1 T J ed b
the number of Porthntags Syhthesis Ot pﬁa‘éﬁms& L&ﬁqﬂ.b#r&{ To 1‘&%\’6 ovo Pro%ﬁhéﬁﬁlés?s | quo%/s
frigm t he 28'  aMinutes ai®r inductionat42°Gref e | abel | ed wi 8mInC- ani no acid [ri xture
or with -5S B nethionine (Arershap). 1T nmnprat | (n of ||ﬁ§2¢é was
t ermi nat ed byppherel—extracti-on—Fhp—syrthestzed—proterrs—were—preri pit at ed
fromthe phen:)I Iayé’r"’by addition of 5 vol 8%t hanol land recﬂ"%sol ved[in 1%
SDS, 1% $i - mef capt oé nol, 10% gl ygerol, .5 MM Tris-HC 63 pH 6.8
Sanpl es were poil ed 5 i n, centfi fugz% t 12009 x g af el ectr Jphoresed

was ae e r}ﬂ O* o ©
e @tﬁa e

i n SDS-cont ai pi ng pg )é crylam de ge] s (10%J4 0 15% gcryl ant, £) accofding to
the proce- dufe of legenml i, "C eapage Oygeet ructurlal Profel ns Dur|ng the
Assenbly Of The Heagyp&p Bacteriophape T4" gpgjature, |227, pp..680-82| (1970).
Fol | om ng el eftrophchgsi s, the gel s| were pggpared flor fl uorography
according to  he netdme absMy Bonnef & R baskey, 1A Fi I mt ectiow Met hod
For TI’I tium L&bﬁ"‘&d—ﬂ“ﬁi‘ﬁ—ﬁﬁ‘l‘d—%u ete—Actds—tmr Potyacrytantde—Cel s”

Eur. J. Biogch 4_? E%P ffHacta %)'%i{t that E MNCEQ}&&' I\\I)e“\)/ya

enpl Oy@d oV hesus II stral ever netlc i gcihl eve
(2 The i qaée,e ﬁ@st:?@:y i %ﬁﬁ
gene in thg’ , Wi or i Eo -pradlighdlyfdh ©
product i Ehu on 9 bdi% 3k1 ﬁaugﬁé?n@c -down
noni t or ey Ags ﬁ\thd gea{ldn% ddwn {hG Ip anEI reUFQﬁeQJ B-la@tarﬁé’s@ IsGritivokie 9

pr okarifot,,t, SraNERP9. Transfor nant s of K12Al and Mb219 with pPLa23 --E. coil
K12AHI  ( pPLeddterming! the-rat6 0f fotal\hretdif? syritiehis ihIhese WarisRrmivint PBaPEdicativity MEdrbdeaeh
previ ous|adriigngl speait timp iMéredl Was Yétbrin@@d and1osmparet asl thatl incorgoddl duingithe 0F10 min
di spl ayedntéral fleg thaidnifial infehar sjng iatbit@fin clixsersac100% Harta refereiica)THibd resuitsars eiaglayet N
the rate of synthesis of two proteins
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wi.'th ab_parent nmol ecul ar wei ghts of 27.5K and 30K,

shortly after

respectively,
i nduction of the epomfiger®Its at 42 *C. The sizes of these

occurred

expressed proteins are consistent with the expected | ength of mature

fl-lactamase and its

precursor (J.

Sutcliffe,

supra).

Mor eover,

i nduced
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al ., "Novel Method Fo
Oephal osporin Substr

r Detection OFf TABLE!
e". Antimnmcrobjal

i
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However, the rate
nificantly by
observed in cells
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| ated proteins --
eater with tine
precursor protein
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1§ Ydidi

s of f

-Tactanmase as conpared to

i sythedid' B E.r R Ms219PPLa23)tis faplilyOsngi dbwharsls f or

t he p-| AdilcAinB$ifis {s2énsisteht WithGhd providuklp Gbderad faliwé k) Ms2eg Ranstémianido Sundvd 42khe. dri ed
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esis Mnutes after induction at 42 C Strain K12AH
|V5219 Otb) The Tryptophan Synthetase A Gene 8% 9% 40
10-20 9% 16% 20- 30
10% () pPLa23 25% 30- 40 16%
0, - 0, 0,
g%o/z i‘g 50An EcoRI fragment (530 ontamlng the2 t3ry/OA cistron of Salmonella tﬂb{gﬁ@&% qvSagagtgmed
33% con |pE r et aI omycm C Indu Expressron Of tp A Of Sa mon
Pa oll.=r Bacteriolo 94 (1977 ?nd insert d mto
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attaini &ﬂta opbdried rEEWquIW i hPGf hie i QLbB skt Wiems !theorbﬁcal”ay be

t hat t hgh (%m; ppgd

u%m tRePnudleSidbl 6lentd @Nthb B WBRIMGRMOEy & bérdi (B. NEndik% but

absent vanhoky Snlutietiiie AbtiuenddB Y01 By AICE Galmofidhé typhiMurium A Esthakidh@ ol | AdVEveiGHoR- 55

si gnét

Sary NCdniperisbiNA Pea] N&t ead. (BRIMISS.ACTE) pib. 05244-HEe (19170) 0 Moiete; l'enaymib bdligitye by

speed pednsistéra it ¢heSyesefmesaf 8 tipnA géneairetudtb & determipeciaicerting tvethé hwocedaree ob0. t ot al
pr ot ei nSmiM& IFe¥angfsky"Entyewe Invelved 4 ShenBivsyathesis f Jryptophginb Methpds in Endymeologyp b+ at ed

duri ng p. 3eB;(1962) inareaseckin paralial withahs adewmaletian 9é s indeced prefsiry

ed to that

i ncorpor atABier prolengad indyetiop-of (hothi pPLiagittrefy gnd pPLag3tpAL |8aproteinj withan PRRFQXiMALY

bei ng amplpguenWeighy o

di spl ay@H' g&5novo pqtein) sypihesisy BWthBi'arl'sF?"‘T%'b lsé"qu?"de"T

o Rupropoterc,

Pr ot ei n
10
104%s0 Presegoe)

needed Tor trp A. (E. Sel

Pt yeth; resppgt 1o, tha dirsgtip

synge&s of this protein is controlle%%y a, p h
the 5300 base pair EcoRl try A fragm

aReRieton &

ker, supra)

gh
whose coding capacity is in ee

fhe: origntatipn, pfctherFoofl,
re L%
temperature depen RE gfe Zﬂﬂ

188 devynihesized) (Figrredd. The pereasiags ByathosisTgl dhis Rgigin ?‘%c%ﬂpé’ed "°

°|V5219
Q‘F/ 10- 20

uch larger 1

The percentage synthesis of try A as compared to the total @ novo protein synthesis in the
transformant was determined substantially as described proviously for g-lactamase. The results are
displayed in Table IV. Again, trp A synthesis reached a maximum level of about 30% of total de novo

synthesis.
55
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20- 30 y 134% 56% 30- 40 113% 31% 40- 50

120% 10% 15 EP 0 041 767 B1 50- 60 113%
7% 60-70 96% 3% 70- 80 96% 3%
150- 160 20% As shown in Table I, total

protein synthesis in E. coli NB219 (Eﬁ'-&i‘é) is rapidly shut down after
i nduction. This_is consistent with the previously observed failure of M;219
transformants \opawnage/synmaﬁs @.trphd(ﬁ)t\hssdombérsde T&tﬁlbéub\bmrcma‘n $ibsid N synt hesi s

i s observed inﬁ;ghw P 5 Tt mn total
pr ot ei'n synt het;LMmu sfaqegln R0 8 e nf@@ |§' %?@ l—after
pr ol onged incuﬂ)ationoaﬂ 420C. However, the¥e cellqd are 2 e to $urvive 420

C tenperatures| 25 (B%5°Fhe Trypt ophpn Synt4¥et ase A Gene 24 ) pPLa23 30
An EcoRl fragm=nt (5808 b.p.) contalning ¥ try A cistid of Shlnonella

t yphi guri um wa$ obt aP?réﬁ’ frompES9 [E. SePWer et 41., " W‘torrym C | nduced
Expression Of {rp A (% Im)nellat yphinﬂ‘ﬁ’umlnéerted 2#t o The¢ Pl asnid
gnd ingerted i pto pPLa23

Col EI", J. Bacleriol 6%“1(! E&Q pp. 3B8-94 ®77)) f&i
at its EcoRl si ntative plashitds havding t fr nt
inserted in either of the two possi bl e orientations Wi th respect to the

directd on of the PL pronoter were designated pPLa23trpA and pPLa23tr pA2.
| nduct i o) gRLedBil es of strain KL2AH cont ai ning either pPLa23trpA or

pRLa23trpA2 are shown in Figure 9. Ks.- A maj or protein of about 25000
daI tons wad "P‘P?G‘BBEH mamewﬁm to phka2rpds. aFH%Eﬂ‘i?d ol e:"daa?%w@ée'seerepsfed
gont alg{n ?\'?) 5@"‘ prepjgesty '§1@PU'éﬁ“%‘l“é‘E%‘f"§9erh§?’ fipAgpehayed §'"‘P%’Bt‘%ﬁh?ﬁel s
consi

sequenceﬁ‘B ?tFPA! ﬁﬂ"ﬁﬂr ﬁﬂ;:?%‘ égggcr?ag @15 g,ﬁ;g;, 312,32‘2 Ya:g?fios?t i de

" Nucl eotéuggpéﬁquences O try AOG Sal nonella typhi nurium And Escheri chi a
coli: Lion- ary Conparison", Proc Natl. Acad. Sci. U S A, 76, pp.

5244- 48 ( 19 corMplafn oF pes By e GB.':u‘éée& YRS b BgBle %Eﬁlh& & 6%%1“ g of a
trp A gesb%ut%‘oﬁas d pairs fro HeSichRI'S a§e§i|@F 12l Suprd) rgﬁé% ot Sntam@ th &
C. Yanof gffi\%ite ENRiRERSe CINGRORIFT subrd), thD &p Rl gany/ §lo butBiy a@omod\&%ods

I N EnzynEgoROiagment ¢ HEST Bsteriding oMb fist ELURI SibSB0hd iallps'ké a+He@#oréMtﬁe réVitasly-
accunul agrbpgarsd EHecolifagmént GLSESY wak @ig6dtsd. withSall and thé feeliting rh@bmgraebnbm wCoALEEs Of
hot h pPL&23trépEBomeanth el Ec3RkSaD Adgrenp kel (Figoiot ). Basea [BAT tH obSaived kdcBsHUbIAr

wei ght offandi@ién iof tiwymy Aegana dad pPERSIPAE Y . pPTER3IRas the IHPREP3-bassd trbvembinand DNANI S
protei n maecmbnimsing dhd drpt Htgehe celinady Githp krartseriptions frord s iP5 podmaten ewas r desigdatednant

i s 1 ndeprihcRStpAof the orientation of the EcCoRl trp A fragnent with respect
to the dir&panioducion (42" &hefdk: icplt KIGAHK (PBePItiRA )PP lp)wmﬂlla?slzemafeml@ level Of

pr esupfababputi4§ee afieteldediowo prptein ﬁvfﬁh:ﬁﬁéﬁ%ﬁrf‘ pfdndueien.rargoxef. z high leyalr g4

skight | ysyt"é ‘f’%it'l!ﬁ"ﬁﬁ"li’é it fiigurepy'Q}: (Thesp Aosullsy %ﬁﬂ?@?y‘ﬁ V. {i¥ra There (900 base
pai r EcoRr % % r*ﬁe Rﬁh%'é!%e Yegiais e pratpia Synipsis of the-pfLecdypaisansiommapig dpest han
needed fFdqcrqgsentiiup to B piles nductiof, - 5)  “The percentage synthesis of try A as

corrpared to the total de novo protei SAé)g\; hesis in the transformant was
det er i ned substantial | y as described previously for .8-1actanase. The

results are_di in n\/nd Lo _Tahle |\ An:.n nt Lo A_svnt hF\QI s reached a nmaxi mum
| evel of [iGutes3ferinsactiomet4R°Gld Passentagd Wh!shf@ém/\’ | Fate of fofal protgin sygpsiB] TABLE
|V Percenfagg.spynthesis O trp A As Coppgred 1o Tptal 19 a¥erbnkd)Ot €1 1

Synt hgsi s| 5 gp-80 M nutles afterqifnducti on ft 421dges,  KL2AHI / pFLa23Al
K12AHI / pPLa2#6446- 10 31% 39 228% 2%|30- 50
4% 180-200 2% 60- 80 41% 14962% 1%
90- 110 240-260 21% 36% 2% 12D5%

120- 140 300-320 24% 39% 2% 21BB- 170

33% 60 control at 28°C (8P9-82Mt r §| at 28 B% - 2%

3% * As compared to total de novo protein synthesis

The actual amount of induced protein accumulating in the above transformants was also measured by

55 continuous labelling of the induced cells. E. coli K12AH! (pPLc23trpA+) was grown at 28° C in LB medium
10 a density of 1X107 cells/ml. The cells were then labelled with 10 .Ci 1#C-amino acid mixture. At a culture
density of 4 x 107 cells/ml, the cells were shifted to 42°C and incubation continued. When the culture
voached saturation (6 h after induction), the proteins were extracted from the cells and separated on SDS-
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75 (ii1) pPLa2311 A reconbinant DNA nol ecul e identical to pPLa23trpAi, but
based on pPLa2311, was al so preErreeptisagpBianti al |y as descri bed previously.
K12AHI transforrrants with pPLa2311trpA,, behaved sinmlarly to those 20 of
pPLa23tPf§) (except that in this experinent the maxi numlevel of total de
novo syPRYaEKipmidg gels. Jhe pereantage efiradioagtivity ingarporateddinthe irp Proedovrgaidteimined ciriden | ed
to a nef 98‘&91" §'é°q  cgneAssugied that He ¢ 'Fit"ﬁ‘@sqeg“ unyiprmiy)labglted sp Shapthe radioactivity EcoR
fragmen d "‘g‘g 5 ?{@ H'q aghugl a'a? °f\X§i'af H’P‘ﬁ'"tpf?ée'lt r"ﬁ eBce&érr'?é I APreidimyas ns a
5'r"l' oonce qﬁi
etnc

si ngle E Sel ker et

Zl C, iu&)J stra tﬁlacrﬁ\ tl%) ?Jveenﬁcﬁe ‘E‘ZE I K1ﬁA fr be szqgrveﬂfoc hol s
ﬁ uaI A concf'entra Jéﬁﬁ }
porti onm tidn! r];myq,f6 SI te

basrs
to the §arrhatah& Fbereémr.&d bR Bk rPM eé P Fsr&%s 3
pES9 1N\/a&n63nﬂ{ﬁi8rﬁ o;Ud b Hggenllarcsgé'i @l Wi W o tﬁtﬁto o vﬁﬂ;ﬂ%ﬂa& mhlﬁb%ﬂr g&vé tg ADPLCZB
30 as #ndriRgeeere PretdthablyQrah&tfiptich Vet hﬁiih thd pragh&Ndr the SHiiRdriinkthn il Wdhe ased

on the omgervag Adtohentrationwaf refortad sy 1R iHemard@t all yifh alvbdforthaf & h& iHeldad d—a%t?\%t rpA,
and pPLEgéter pAdntrasthite 0% 6 A-docartebiionosbesiidd Wath impdNod etoRCof kifs iaMiloR Wrad R 1 P A
gene coihitiwealysenvet di N-geha Ieadugid. | hsveforeD et fieseRtLveptoid NEAl GHiethods cohemtints) Adrhakbd
pPLch3tlﬁpﬂvemenmﬂ'thQdeqrmdeds@esanﬁedintheehl K12AH (pPLc23trpAj), trp A
was synt hesi zed to a maxi nrum | evel of 36 about 40% of total de novo

priatei nickThaBaeterjoghage ME2 Repligase Profeinciene i. on. Moreover, this high | evel of de
novo synthesi s was mai ntained for 2 h (Figure 10). These results are

di_spl ayed PRMid AMSE7 \gontaing ¢ gearly fllsige 6oy of rnv QopeeY eisthe RNA badlerioetisasy MSR (Bf t he
pPLa% °i/ ‘cf'oriﬂ%‘;‘)t ﬂ%ﬁ B'i"@? H‘icaé ﬁ?’ﬁ’e@gs gentaing WﬂM@ﬂtE?Ep'@Ej' dparmest st s
does n ac?rpﬂﬂrb eft ﬂr@ﬁ_ ragment of this vector.

r er reeped for bgrrgmlprﬁé\ge e gene
-IF\;Q,I[BI(; EO fa E ﬂé rs no Y 30231 1Fl§ %l ntrty the “inserted fra%lmgzt vgf:;l 19'
100% re d B g’lcg’orﬁlxl% e ges wrth the known fragments from pMS2-7 PN, In
198%5(1 h ran iption of th replrcase protein ryns jeolinearly with transcription from é’(}’

(o
180- 20

; Induoed cells of E. coli K12AHI gPLa2311R1) s%t?(&srze a protein with an apparent m%lg&lérgﬁ 260
36%  of 59K (Figure 11). The &2 R is consistent with the 60692 daltons molscular

213% 6Qcalculated fot QR M2 raﬁllc%g o 3&1@ ndd Qhta of the viral RNA (WP JPiers /b a "EBARIGH t ©

ot ato Mucledtide SeGudh@i OF BacRlidphsjesmId anmmry R1A0sb3bndRy Sty oF THE RbSiicsde
accurrul@ahe'hyatuna 26b.eppadnose7 (19m))sf or mant s was al so neasured by 65 conti nuous

| abel | i ngThef prédeacei sfdurctmlalc$ eeplicase protbih ik iHdAdrbteif PRUGSRS b6 dof rané@snegvan at
28- C i rePLE3MiEd i wan also erifitginky compddmeitxiich 7anaipdid atiTiMS2 Tantbec @lutasits Wi ahdiei

| abel | egnfifpedhthatGelisi tansforapett with pRba28t1Rd pnaduded racaroddgt tiat spekificalle callesiobtyd e 4 X
107 ‘t?eIH’%dF?H of ap [MS2crayian cappfing & lepien indthe eepicaseCgenachng thati bells inohtransfiomnied védttl.  \When
t he/ culP 1%&@W@&'@mr'ﬁﬂre@r?d'e%ofwuetrm'éimt| nduction), the proteins were

extracte “’Lsél’?pé’caé?l B’%gg&?‘%@@%‘%w (PPLa31 1K) @art E. 2ol MB219
poI yac r( %ﬂ‘%ed sﬂ‘l lart eraf% Jindyction the pereaniage expthevic ofr 3% rapliaseiwest he
'°<‘5?5HHP'P?'Brfgntm@d"qpt’m%é?ﬁ'dbépas@mci t hat
t he cel' uction oéfrhe\e lg °'Béh %’8' 8an T QS’d ?‘Pﬂ"ﬂ'}?s's of 4-
i ncor pQﬁ d q n% ctron ma 8 G sed b
S 7;? ° é%” o T
total g@inbr tﬂﬁéﬂtr@d &%he com Cen ' On "P( K Nt he

total cell proteins of Ee c0|I K12AHI (pPLc23trpA|) al so serves to

denonstsr Bikerybtid@sehespor t ant di f ferences between the K PL containing vectors
of H Bernard et al., supra, and those of the present invention. In

cont r agd) TheSmille Abfitkm € Sioniah VirusptoSeaeoncentrati on afforded by vectors of this
invention, H Bernard et al. report only a 6.6% concentration of trp A --
est israt edA dimdil RINA fragmentodontainipg Avecomplatatdodinga edquarics Yor AedS\RI0 srali-t! BRtigens@eci i C
act i vi tVglckagit et ahe"Nyrleatidé Sequerce jOf Thel Simian Wirus @0 Smalktdienéra Prot. INatl. Ac&id/Stir ps.A, 10
concent’PatPPoti 6¢-6h P TEwas insertedBalp her indiit site| of pRA’L2 dhigure Y2 dThai dribnfafie biothe  Whi ch
al so i rre%rrecﬁeeﬁmmqweﬂrm@aﬂev%werdm thef Regsence oban Averivheiricalivalerated Tl sitn  was
had in f‘ﬂb r'@@%‘h@é"‘d@'ﬂcﬁ'é ag fgepRiBamK| fragmepfgencp thF‘Q)GBRYP moutighad Hindls trp A

concsén ‘? °FF'S°BéP‘h erqre% "t°a'P 2 2 rerlpesmen; for iisdEcol d not
i ncl ud t 1 25}. ﬁ ation of th t'P?"g“’R coingarivvith fsapsstiptighs er ved
with inpr ove (?e“c i ur8f % Hiedes v Reqibina wesfesignzied RREC2BIVIN- gene

products. Therefore the present vectors and nmet hods constitute a marked
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16 i nprovenent over those vectors and nethods described in the art. y >,
(c) The Bacteriophage M52 Repli caereo BapreriB1 Cene Plasm d pMsS2-7 contains a
nearly full-size copy of the genone of the RNA bacteriophage M52 (R 20
Devos et al., supra). The phage replicase gene (R) is contained within an
EcoRI - Pst | Ersagteeme disfnpes betwagp therfh. Prester anddhet inftiptingheodom@TG1Xs the gene coding foe

r epl aceméfpl-ioAntigencPREERFNS pep moglifiedtarefipingge therficaRiHindylifragmant ptwpesy the aene apd
coli K12KHI Py pIpPers Thege manipyigtions &g (depicfed) iny Faurese s pndj 13 tT VtEP"ﬂ%f?‘bé nfieaving i n

si nce % hg j‘;ﬁ";’ heyi qli’aﬁk tad @'tda?hﬁ' ?é 'P’%% % ’é? s °X°"U°'I;a§:
PLa2311 & T
coel ect rggﬁ g%%nﬁb B o g o ﬁ'ginﬁ e T eore P s

In 25 pp atiot bS5 KPAAP WP hode o ah SR DERGe regtaﬁ Bafdls s
col | neat |y Tarsmaer SERLER Kt Pl ot i okt ﬁfgqﬁ: S s
col i K} T SRR i b o i M & o St G a?)Tee&u

wei ght o ,a,{-;%gda,,g%@o,;g&mnm evéoon. of this prot ei n I S consi st ent with the
60692 dal t otiRougR latfishtic bmaiR n heh Grbleddid velght of 110 aMBie pRIIN Eradied i ARBse
sequence yaistormédf cdlld as/ bf’e&bntaB&Vbnﬁ\%rproeﬂ)S by bntiBbdies raiSdaNaYinét GheS Rrgetildntigatds de
Sequence sho, Bacdimdnsionanfirger Pyt (JRsophbsis Eaply 3.5 16lloksisy i mytodrbphy @i bikaRol@Estid he
Repl i cas ecidipyidine/witiert (18:310:12)p 0f trydiic pepldds Dierked k&4 @i profincand ragthentic emaift antigen

f unct i onabnfitvitid that th itvecarssre Elatetl.AViile inot wishing [bo lot und iy thebc it may be thatl thessecondary
transf or sewttue offthe MERNR 3tkflingiat the &L alomoter/ie rsiidhi that inliatiancatiah érteendl intlirting cedval o si s
wi t h MS2 smalisteantiyen tisafavosed ove initialipmitytke tuecstantfsignaieThist Hyaethesis|ig alsor qopsistnbwitreltie wi t h
pPLa231 Beqrndapy swciure dhag Q)Qm@ﬂﬂquheﬁln% erogedurag Pfg desrepleetfe Wt Elgrs; Tecapdary
produc® &lrudiyie QEMRN{Aad Fifieiency Kf fignsiatiorolsitigfian”, Geden @ RPe}i2 (880 frg@ e nupldotion at
cells notse‘t“P’Sfﬁ§?'(§P'H%EF‘Ws? ﬁVf t%l’?@?l"e °'ﬁ d| d not co I errent ! he roduct of
such nut anto""\/‘\if @% '"°6o| i

Ki 2AHI 18 ‘7 °"‘%%[ﬁ

pPL uld on P

-~ af tgr uﬁ{iﬁ w.{h Tﬁé% m 3&@§ 200%
of tot al dﬁibatl cle vu %@,5 %N c%h?

dr oppi ”9 tl¥e .ld %Ehg A pbly &Qée' IQR n%H re?sn Ja H blu
decrease ehtf% havB \&Rdn &; th§ studd@e of RS mRRA el-qo\éﬁ(irah -

| act anas gséMiedt éparoﬁmatta esof Bleit &dH‘ dBBbvd Brofel UsyRiflesiY asda ﬁ’ﬁCHJo{ ﬁ\rco%%ﬁtr &p\sn

the MB2 haikibsansse rbsdiis & ARPkyRd it ABUr® 1% s \sRént i L 6rFidife PN BGATK BthpoRéte t O
bi nd to iwasinWuRopi&ighated with setureiroi@ ah sStARuRBrdbdirng Bimsidido SubSAntiaIn tHe\dame extéert

al ., " Thas Ritttiicgnalbt rdigen@rowdn SWA-infected Mricaregiéen, modley kjdpey cbis3 et seq. (1975))
may interfere with further translation of the conplexed nmRNA. 45 3.
Eukar yot i(e) TieHeean(Fibyobkstdnt@feedn| (HRIF) Aehe gen Of Simian Virus 40 Gene 50 A

Hi ndl 1% DNA fragnment containing the conplete coding sequence for the Sv40
srall -t antAsgdascribesl invBitiei patent application 80.1870t filed VingeB: 3889y thegeneOpodingdorduriann
Vi rus 40 figebist inferfezam was ingartpr intoygeters pA@g@nd L4ty Eoghce regpembingnt DN/ mejegyles
(1978)) ek arp |6apable dnjtransiprined ests-fRgrARPTOPLtY 'éd"GW"[?BRS’?ES"(q:WgW;haI% an grigjral,
ori ent at iPBYpiophemirRl impualogicaland biplagicp! Actyity °'B§?'Yr%’§?§PP'E'E"Bd?13 g, Ryman ilroblgst o
t he pr‘@sé’h?f@mﬂ'f an asymetrically-located Tagl site. Fromthis hybrid DNA
nol ecul e antl fragnent enconpassi ng the above-nentioned Hi ndl ||
sb5 fragﬁé%ggﬁgml? {'TE ns of pBR322 was excised and inserted into pPLc28,

as a repI ag &Pih drlt %t Ilcgﬁméﬁ 2&6&16‘9 Ragu %Cﬂ;sé Q%NA Qﬁueﬁ&q&gmgjfo
transl ati,QdiyBdptid &}spﬂm ﬁﬂ&rh\ﬁdl\ﬁél&m end! (waY ingbridd ) vbétéHprEdoe RS b rom
the PL" progh ﬁ'ernt KA Ghioich et ard B5pabl6 ittahdidhtled KSR ERér 3pHHooribIDUNdIEELE 61tk SioddiRg
desi gnat @giygiplided Ranig The shékificity dEPMD viddt antigné. BL To shorten the distance

bet ween t hemibloorgdnifiotafd véttuis priysarddbyt thedprodt@ses @esenbed/hbfain &3 exlePifig® B caamds Ng
for snal |depositsdtin g@nAmeitinC Bp&\duliurevesiietind, Rackdllel Marglhndrniat eStadtdsconESapiambédi 87d | i |
f ragneat 1b@stane EentifibibasRbrfeto®hdd: t he PL pronoter. These mani pul ations are

depi ct ed i A Eicgiuma249 EPLa®AU) 13. They consisted of cleaving pPLc28SVt5 with
C al, chewBrig ctieifiRAHINEPL38) end of the DNA in two separate steps using the 3
exonucl eas€- & colpi¢i2Alli (pRLc) T4 DNA pol ynerase in the presence of GIP and
TTP, respeBtE gel| M5219 (APLe4y treat nent with Sl nucl ease, adding EcoRi |inkers
to the55bITb?FP culiyeps wefe@sasjgnad agepssiop p rfYTCli 3§94 3LR9R res&nevw | at| ng the

conpl ement df "Q'H‘d's m'??%QFg'P'B? ri’ﬂ? |" "BP 3’98093’ the s "2‘§Fw?s°§m $orilp g

hybri d DI%;I' gs s &l Bhrestd 6%’%%%?1“@ FBY\Z‘H rop ?‘Pfg e
amount s 6P °&ProtE™ W"PH"Q Yo" MikpRioatiimend] ARtneRl SREPPh ISR BIYE e 14) .
This 1o pr otein was not produced without induction and was not pr oduced by
host cells that had not been transforr@d with vectors containing SvV40 DNA.




Al t hough authentic small-t antigen has a nol ecul ar weight of 19K and the

protein produced in these transEero®t #82lH1S was precipitated only very

poorly by antibodi es rai sed agai nst ‘'the |arge-T antigen of Sv40, two

di mensi onal_ fi nger ri nts (eI ectr hoeS| s at pH 3.5, followed by

chr omat ogH& I’% 'F'€7 [DSM: yr| di ne/wat er (15:3:10:12)) of
E <col F% ?Prl-ﬁl'i'r'f '2) PWé?sﬁ and authentic small-t antigen

tryptic p
confirnmed (' qF ) 9) Mot wi shing to be bound by
theor [ kture of the nmRNA starting at the
PL ronDt et ternal initiating codon of
p oV ﬁ PP ‘i‘aabg g
31" ﬁ

small -t a DV@_'? 5’L— t the true start signal. This
hypot hegyfurdsH nJu J‘l§1 ondary structure that coul d be
deri vedguides pgD{,Jge proxae\gg,g ulys0rf@8g.ant & W Fiers, "Secondary 20

St r ugg ur e virkie Wsthive Nardinbdrbrb ‘Bte@é’hfe)i aQtu 51500 ShBdinfits! dRlid iAbohtoR it is@BPont et PP-
1-12 (183 esic lcb@iudibie cilIbd QRKddTR (56e SR SmBdirfiehEBwIih Gtil2SEe Pricese bl Ni NY
vect or Scompasitions of fAis invetioh.i Bdrefoldl-ft 2ID4 Sppreciatedritatte tscdpbldf il inhtioR Ss tosecpar ed
as aboveésfineixyyr 106 slaiths Ebpbadeddiatato vatherahanathel spécificosnibnaimBits iwhictakltle béenrprdsentddne

maj or 1Hdfeinbefteciywag ohgzam@at . Thi s nol ecul e was desi gnat ed pPLcSVt 5- 37.

Wil esthe presence of the 17K protein could only be initially detected by
speci fiGlal | munoprecipitation with large-T antiserum further

modi § i cﬁlﬂl"!ﬁfobﬂ'etfﬂ@\ﬂmlC@@Uﬂ‘é‘"ﬂéﬁﬁst BEJCl, RFa R &8, B'yHtlegl-@Eof the 17K
conponent. This nodification, which consisted of cleaving pPLc28SV15- 37

w t h EchIA Plasmideetp ‘I'?é‘g Pb'&@&%’l?d’"@ Seguere W?’ﬁ'“ﬂ)ﬂl& "?5'%3 r?@t“&?éa'!d °(’?(at°’

BackAtn et °'&‘1°d frog $9qEeNGe fejag Zﬁg% t he
secondary g& SIS a\ﬁ?t"ﬁ° 'P’?_’b%mt?)d
af f orded” dFBR aﬁ%{’%’fﬂ° retff"f 'PS?'%\ éqﬂ?ﬂ% protein synthesis as a 17K

pr ot el ny CORPQNFERL: HARN, raﬁlaﬂg&lﬁtﬂﬁg%‘udt %@%@%rsﬁé&lrﬁ ?se@reéoﬂ'aiﬂl'n?mgm' Aufigure

14. As Sh%&@al Ine c o I gure conponent—was—

i munoprectpi tated with serum frown an SV40-tunor-bearing hanster to

subst ang,i aihb Yedidd @ Si@AE1 63, @RdrachhizedUh t}antat&reédaﬁah&n dite @ ibéaBANesd N AbAUR 150

SV40- i nf eagia Nadmgﬁa@ﬁmmlmnmmgwcece | s. (b) The Human Fi br obl ast
Interferon (HFIF) Gene 35 As described in Briti sh pat ent application
8Q0./18704. fTihb esttod oy Gne i Mkhs 1th 8, GaBARorRETh BEt i AEludes BWBosbrnd bindMgasith located

I nt er f er oretwaén P OS adttietbntdnudeasemtaghiionde.a8 and pPLc24 to produce

reconbi nant DNA nol ecul es that are capable in transforned hosts after

appr opr $-atTse verthn of tlgim 4 Chagelorized 4 thet ssidatbesome binging ity i derixerd franm badteriophage

physi o- cheMfi2gelicasp.nmunl ogi cal and bi ol ogi cal activity closely correspondi ng
to ad® hentic human fibroblast 40 interferon. g An FMDV Antigen Gene As
déscr i bed Ting vestar of ay ‘B&Pbﬂ%’m&b R Pcharpeipiizeshin Mgt B incluges) i gneef §aid endpguclesspg g, g
DNA sequerfanon;st NA peque Wgﬁ%’ I%%a)talﬂ‘émﬂ*"é Erokaryelig of pieal gvoteiny polypeptient FND
vi r al ant |°§€’H‘§’ TS T@quf‘é"d'ﬁg or pPLc24 to pr oduce reconbi nant DNA
nol ecul

of e Sﬁtﬁ %L?i&}i@ oni Sgh'?f’g tt lre qxflctescoa rlsm eﬁ&%@h rl :; e UCt o
s o 6 s § e Negtné vl X'.% ﬁr;%{, 'cﬁﬁ.&l .asa éezi‘g %ff"& i on,

exenplifi |
Rockvi | | e,re FaFless Wi FHire dovihBirea | dent | f I ed
as P Ato P D A E coI | I\/5219 (pPLa231 1) B. E coI I KL2AH (pPLa8) C.
E. col i 8.KhRé\rlethod Bl-61aR)7, bhardeterigadiin tibsakPretdaitticn’dp compritbe EQRS BaiHI, Bidmer e
assi gned asto®aliopsallnunbers ATCC 31694- 31697, respectively. I n addition,
m croorgani sms and vectors prepared by the processes described herein and
al so cost dhamethod ofither eab dDblaimG Fpu 8 nitaesstolizmd inctigd said mragnitidrisite Bilovatad lpss than
exenpd i f i edlouhy50chabe paredovaetpenifomP.Ouin said BNA ®qetd. ect i on Deut sche Sanmmi ung
von M kroorgani smen in G6ttingen, Germany and identified as follows: 19
EP 0 0410. 789 nathogypf fmyyne pf claigs |7 W@Z@ga‘(i@z?ﬁ?mammfﬂ agrihogope Pimoing SEBB‘lia'd
HFI F- E:  E.ve@tgSibrtwrambdy aﬂ(’@m%m'ww@mt%smf DSM 1852] HFl F-F: E. coil M219
(G pPLa- HEl F-67- 12A19 DSM 1853 Fl F PLc- HFI F- 67- 8)
oot g el SH AR 10, ChraciBie n st ot hpste Siingishe g ey BRaiAT B RERASY. 1
coi | NP2romleasPor ¢l | | pPL VP1-1) [ DSM 1880]
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FMDV-C: E. coil NF1 (XNcro-ci~t-pPL-VP1-5) [DSM 1881]. QJIt—crr‘e‘S“FlFTf-’D'-’"
HFl F- G'wer e deposited on June 5, 1980. Cul tures FMDV-A -

deposited on July 30, 1980. 10 EP O O 767 B have herei nbefo ﬁmmm“‘“l
nunber of errbodl rrents of this invention, it is apparent that' urc as|i@® S

b ocesses 'Ll ?@ At %Z};%‘?ﬂ eL. herefore. it will be
appr eci at ‘?@IF La_f';l |s to be defined by the clains
appended

9( [ ch."ﬂp ﬁéﬁﬁé |1554? bdi ment's whi ch have been
presght edp {,Q DY ppRYP EV 5 Cainms Clains for the

fol |l ow ng Fg@mggcaaﬁ ng1 NG‘E@@“ [D§§1845§e &8, IT, Li, LU N, SE 1. A
plasm d Venmboic: EIRNFS HREerétel, Q..v‘m Bsihéeigequence conprising the leftward
pr onot elculiist HFIFED aHKIF-GAtdre depositéd orviafle 5,r1080. bact eri ophage X, PLOL, sai d DNA
sequenceulix@s AYD-Aa IFMOVEr wetedbpbyited bresupiamerase. of an active cro gene and an
active N ywnikewe have herginbdforb @eeséntedneenuaibeiosfletibediments efcibig firvéritian) itds tspateocthsted

| ess t heun B3SO chrmietipraicans bel alfanst toemonider other Rinodiments avhidh Dilide Seqpecessas &hd The
vect or empositipnsoflthis givantioo.t Eheiefored itiwill bdapprecialed that dhegstopd ofrihis iinventiomispipibees
EcoRI, @&inadl by th¢ plaimb lappepdad) hereftbrather thachihe spacifiSginbodingentsTwhich \nexet kwen glesentedi m 1
or 2, chesinbeloerbyneyioferampleit said recognition site is located | ess than
about’5 150 base pairs dovvnstreamfrom PLC]_ in said DNA sequence. - 30 4.
one Q characterized in that it includes a

n‘é'a‘m{a'i W§¥‘§\°Y‘E‘°I95’BH?‘§UQ ﬁ&‘?ﬁa‘eﬁF Fﬂd’_E 5ﬁ06? ik Lb hﬁdﬂ'ﬂﬁ? ease recogniti on

Slt)e|s r e tor of cl ar o a]te A Qman
hIEN szif éggig@ ﬁﬂ?@?i by 5%355‘% the%afit oy

s A e
endonucle%§ﬁ3 eu aryotlc,
prokaryotic or V|ra proteln polypept| e, enzyne hornnne antigen or

fragmens. tie ek of ddim 17chafctBied Pdnd: S4id REQMIE 6 camprtseg)é&neéarnmaﬁ.nmm Fsll,oni ng
vect g§, chanarbari zed by the steps of inserting into amexisting—Tl om ng

vehi cl e at—TeaST one DNA sequence conprising the | eftward pronoter and
oper at 08. dhaé ivauid of tlaimm Dac2, eharagadiiagicin Xhat BlidOlacoghibn] sitaNA\ It &gl BEC tharh 8000150
char act er ibasschaley/dawherearh Srem ®e0,0d saltDNCsaquancer 0 gene and an active N gene,
pr‘gw ding in said cloning vehicle at | east one endonucl ease recognition

t'e 30 ebs ThiwarioB 0iCank aeeeof slaimss! td Suwheracterizad inrtiatrit PclOiesi avibossime bididing siegjomsiede. 45
8. The netbawaenof.Ocandithve epdoryeiease recegnitionssitei n t hat said recognition site

conprises EcoRl, Banti, Hindill, Psti, Xbal or Sall. 9. The nethod of
ei t her %né" h%f’e‘i‘ﬂ' &1 sigim74, G'Fa'*}?‘eéﬁér"éﬁ‘ﬁﬁaldz@ﬁsq'ﬂ? Rinding sé‘%lfsodef"@éd'ﬁﬁ‘l RarigipPEigee | s
Iocat ed | % relicgse-5o about 150 base pairs downstreamfrom PLOL in said

que Therre L N q Y to 99c d’:’lCtel’I ed by
e Ak den A g,é*so%m A L il ch
characteri z%H‘e 4"9 osor‘?'\ree inding site in derived from

bact % ' PPW& &ﬁgr gr&m&n Q gvgd lasmld glomrlivec;ol %h'a_‘géignz& byEthe (\s%'pk o)

(G pPLa- Hirlk 2o £xidtR) olohENbHIGD M lobdk bis BNA 1o G v iyt &2 12)
[ DSM 1852]Op$ﬂ&bﬁeﬁﬁed5rom%btbnd}sﬁa'§39. 6.6, Rk ?ae@eﬁae e A eF &
E. col Nb2iéh 4ctiveidrtlgonblahd-artaétivd)N 6635%&&5:6% Said cloninfr MPéielsit lekst ofidéridoniBledssr . M -
PPL- VP1- 1 yecogifhivh &8ss tHavB0 ise fairs @GimsiNin ffaii\P,Of b-salt DNApBYuendel- 1) [ DSM 1880]
FMDV4C. E. coli NF1 (XN-cro-clts-pPL-VP1-5) [DSM 1881]. Cultures HFIF-D -
HFI F- G $erTbe dethod ot eaimoh clianreteriged i $@0 saidCreicognitios siFE\EI0pAses EFW!D\/B@\MEHIBC““
deposi t ed Psth XbalioySdo, 1980.

9. The method of either one of claims 7 or 8 characterized in that said recognition site is located less than
50 about 150 base pairs downstream from P O, in said DNA sequence.

10. The method of any one of claims 7 to 9 characterized by inserting a ribosome binding site in said
vector between P O, and the endonuclease recognition site.

55 11. The method of claim 10, characterized in that said ribosome binding site in derived from bacteriophage
MS2 replicase.
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10 V\hl | e we have hereinbefore presented a nunber. o this
invention, it is apparent that OUEPD®4i1@8ZBnstructi on lﬂiﬂ ﬂaﬂm
provi de ot her enbodi ments which utilize the processes CONPO%I

this invention. Therefore, it will be appreciated that the scope of this

i nvent i or?21 4 "E°3‘°Bé°’d’§1d}"i'@o? 1gombinant QN melecslgeharaeterizpd by the stepg ﬁenselttmm DNAe
speci fic enfy "c?‘i’k?w& %@’Ma e ¥ P’é‘ﬁ'“*R?FVB?H*f%PW@GHWW9 apfigen
exanpl e. 15°réfa§7“ t ?f%a logst E}W@ ?Fg Hg“'@t’%é?mpﬂ@g Gt pDE

FR, GBS ! T an qatl neprl n uce rangaw Tg g ﬂh ﬁwtﬁw DNA
sequence co & ? %ﬁ i?grf’cé:f % :zs an B r om
bact eri ophag Seguence |ng c ra%"[e PLEABY 28 28 ence
of an actlve cro gene and an active N gene, and by at | east one

endonucl e@sK nefte® @R brodiRing §'p5|?pebﬁ&%h§ﬂd$rﬁ§cﬁbyttn@§eégpcuh@ﬁqamé’éﬁfr&sgﬂwa%tﬁ al
from PleOL | Gectorhddo 6 BfcFoolledting Qpb'lgﬁ l al m aracterized in
that said recognition site conprises Eco BanH , Hindlel, Pstl, 25

Xbal or Sl ithe Methdhef it 08, ebratbrzbdNinl taf sdld polARPRRL EpARE 1buRodyRintelétbr]
recogni ti onfitsotlast interferon; ditnentind @vsadferoM) difsulid) huinarl gldwihaBEMENB] Briimal QYMWIR hEighd, F oM
PLOL i n sai antifinié of bepatitis,cleot aBdmouth disdase areladiter vinikesaang oftee prokanoliq istiarydtictdad 3,
char actser i z¢@l enayndshormanes, agigendclygeptiddsorateins dyiambtb agdssi t e | ocat ed bet ween
PLOL and the endonucl ease recognition site. 5. The vector of claimd4,
chyract ertpz Eae Rlasmidaetors depsited e aultulgi calitciny Dojtsahe Sematlong voe Miligorganismen and

bact er i ophalfentifases DS 185H DEM 1852, HSMTIRSS, DEM1834, BEM 4670, BN 186P and REMIES1, and 5,
characteriz 'g%aq FF&tTVP? cyitye Capetioniap igpniiiasias SACE SEATRAHIGE 134808 ATGEHB andl on
sites ¥ DNA 8Hce codi ng for a eukaryotic, prokaryotic or viral protein,

pol ypept |éiiae|'msgor}7ﬂ¥en?3“wngrggnQTagg%%egﬁor fragment thereof. 40 7. A nethod

for producing an npro i ng vector, characterlzed by t he

steps of 1I nﬁ%eih'o@%r .'ils%l Ql p@éhﬁi e&g' c%lnEmn %Q%Joe ae;[(lsté e gb east

sequenge COBHITnNA 48
bact er’ Ophaﬂﬁm?éungpdnémwéérb e e 2t e ra@ts zsa w

of an acti VRstdtien gﬁiaﬁucﬁasr.a& Rificn| SHE 10ck tsueraes thid 996! ﬁ
vehi cl e at émA&aabn@mdonucPease recognition site ess t han ase p5 rs

downstream from PLOL in said DNA sequence. 45 8. The net hod of cI aim7,
char acke2i z78® methddhd tclalvLil Cohbracerged ini tadd sait tréto@rﬂﬁﬁl&ite’i&'ﬁupﬁ&@@com,@d?ﬂﬂl,,Hindm,

Hi ndi | i, PsPdtl, XoébalSatbr Sall. 9. The method of either one of clams 7 or 8
characterized in that said recognition site is |located | ess than 50

about 156 bEhwemethkadrof cldigwhar 2. sharacterizad ilPth@L saidrecegeiitibn SiAis daeefark lesscthanl bout Tilse
met hod of abApe Bave deynstedany from PrO¢ ip s#d BNAseswenee.i zed by inserting a ribosone
bindir§ site in said vector between PLOL and the endonucl ease recognition
silte. S5 41 1TheTReihaden ARYIoNfOf elpips rh ta @, chatagtprized isrthat dhe verton disgtcomprises ¢ iribrsomere
bi ndi ng si t Anqing sﬂ%Pde‘WPﬁ%"B‘B@?‘%PW@%Q@% 'W'@éﬂ?elaﬁﬁﬂ‘é”"ﬂ%m from@E0) 041
767 Bl l III )L * 12. A nethod for producing a
r econbj, “g“taz'l}m ‘1 '8' cf aﬁ'(?f"éf’l'ﬂet tb‘°37'd fhesae, piadig sitehésef'?’{)%f’a"‘dﬂﬁ

| n6°p ° r?ﬂ(%???/ﬂ? Ic,

sequence co prokaryotic or viral protein,

pol ypept 'sdeThe%%gPuf aﬁ}oénwglalmgqttﬁ Qeiha.%erf E@ﬂqﬁfﬁhet\)a%reh% lns&q;e rgn;ne o‘? Sé One

endonucl easggbiREeaR rdch@ition sites 20PN %P Q irdl brote

one DNA sewﬁﬁdgg@hbsiomnggﬁugg@ ,tfpg@,;,g,tp,g,ggfoter and operator deri Ve from
bact ergophage , and (2) said at |east one endonucl ease
recogni t 7ONA siethod \tdi pediludiy & scamBIAbnt BRA rddile 3RUPackASA HYAhdofting! AVINK S3adhtd F oM
PLOL, in satodinglidh & edkaigotics prokayofic pr ilke p@RsIRACEolybptids) enginey Bofom, GRNyEn and an
active N gefragmerit 3theheatEibtb Gl 1628t onar @ekriction Gndon{ioidased GRbgnlien sithar agliemidZ adtoby

t he steps ofompugirgu(t)iahpash ofeOBNA saqeansd comprsingvthd lafivaardlflomoter aud:Griefsor darived fling t O
cl ai ms8 andbactelidphageim B Os.coiid ONAI spauepcsi ting cliatactelired byehchabsonod ofcanaictive £, gene
charact eri z&%d ap active Birgeacs jarfl @hsaidrt joest dee endaniclpase sechgnitiom eitptis lorateddessdiirap 1300
fibrobl ast §as egirs dovmstream fsemPaCij i said PMA eaguenceisul i n, human growt h hor none,

ani mal growth hor none, antigens of hepatitis, foot and nout h di sease and

other vi Pust&eten e BroHuging Dy RReRi, icparacisyiredy by qultiging, A dhost transformed with a plasmid

vector comprising at Iea one DNA sequence comprlsmg the leftward promoter and operator derived
from bacteriophage A, PO, said DNA sequence net including an active cro gene and an active N gene
and including at least one restriction endonuclease recognition site located less than 300 bias pairs
downstream from P,O_ in said DNA sequence, there being inserted in one of said endonuclease
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I S. -viral enzynes, hornones, - antigens, polypeptid

acids. 15. The plasmd vectors @&Pedttzed Bin t he cul tamlmmummmumm sche
Sanmm ung von M kroorgani snen and identified as DSM 1851, ¢cDSM 1852s

1853, DSM 1854, DSM 1879, DSM 1880 and DSM 1881, and in the Aneri can Ty e
cul ture CdPogwicn sitesam @NA pestenge; eogling, for greukaryplip iokaryge er 3&%9’?‘3'%?8}6’93&"896 and
Ko-J 20 enzvmd's’"s%937'“99&%1'%%'91'%'?9'%%é"dr‘i9|'ﬂ°6'r&sﬁ'd [®cting State: AT 1. A

t hod f d t
o pabiagt ;ﬂs ¢yt asm,.zerfn%@ai: r't.m% Qessqsurrc@ggt ol <, 0
pr oot er oﬁe% er vr es a FE\J%E) 'M%Q%BWM any

active crotd furt er char acterr zed by provi di ng
ss
at | east one s on endonucl ease recognition site |ocat ed | ess than
300 basg, .r@"%\gmstreamfrom PLOL in said DNA sequence. K - 30 2. The
met hagl gﬁ%ﬁédﬁ&ne ﬁﬁhé\bé\ﬁe‘%h?a@gs&dier{ 8K, CAZDE] FRAEE)ONLE LWALSSE € conpri ses
EcoRI, BanH , Hi ndll Pstl, Xbal or Sall. 3 The nethod of claim1l or 2,
charact q i ﬂ&éﬂndv&t&.hmfassaﬂ leeﬁr@éiéh Binb DNA-S8qubez, tie dbroastded Bacterbpliagemh atigeleit 150
base pai r sted®ksderichigidnf Promotdrlunll OperatsaiP O, hiastseapeicdle DNA-S8qudnz detecmgskerod of
any one Of zehet % das bio aliveschaGerc tnelreirz aitivess iN-Gdncfohittund wenigstens oind Enslonusiepaer ses a
ri boseme biErkahnungssdlié orhandent 6 dia s tiercRNA-Saquemk yeaniger @iscR9A (Resanpaste stomalydrs | on
site and dewrsuliegtm from PLOL. 5 The nethod of claim4, characterized in
that ,said ribosone binding site is derived fromthe 40 bact er | oBhage
VB2 epli cYekter nash dnspaich Tiiladyiely gekranasichneh et gie Edsennunasiisie EqoRY. fagii Hind Hindill, Pst!

char act er | ¥kehodenSallyafadt he vector has inserted in one of said endonucl ease

Tt 5 B S, B PN A0
45 7. A mebeuenzegp Gﬁvé‘ﬂﬁ(b cuI e char acterized by

| nserting 99 eﬂ}b er Aﬁ ?cheg1 £Q's gau%rch%g%ﬂﬁﬂe{fhnep K @Ab6PES RBSsoMbﬁbﬂﬂL

pr Ot eCt ! bn.:lun S h OSldPEndaHY Ib&@%rkgﬁnuﬁdsé}gmgﬁt thereof into
Rst one res ri ct on e onuclease recognition site of a plasmd vector

CO”p“ SigNIvdidol nddn Arﬁﬁ\%éh D"RAIDPgRERLGINRE, §810W Rﬁbd&ﬂreﬁdﬂﬂudg@é‘téﬂ%ﬂ@ldarmmt er

and oper at BfcensihbgeRR earcgygrag&le,tet istbact eri ophage X, PLOL, said DNA seguence

bei ng characterized by the absence of an active cro gene and an active N

g&Nne, spard (eklor PadnChirdin de? AR$pruehe 1 eFCE) Risdukchagpkennicvph idaB tneisi dee Endonlicisase ed

| ess than BRéhnhrsKelipfbine DNOBSmENzcasanichrigdidbidbukanyotisetios] pRikikyatiecha® pdve viralps A

met hod f or PitemcREypaidAENayrh, Homui Adtigen oden Faxghent davesicddiprtcul t uring a host

transforned with a plasmd 55 vector conprising at | east one DNA

sequencé. cWerjahios izwrHerstatlurigesfienvarerbespariomiyeidarplaamifisoyebebip oin Elenisripgzrehikehwenig-

bact esi ophsigrs eite DNASequang ingerior|avird «dlin don s dsn BegtrdipRiagend: abaelelteten fiksgeyieht 'ene

ang_an act reo@rqmogven@ Greestar ReQw Yeafly wehei ‘I"%B@’é‘sﬁﬂ‘l'é“zrgéﬁ"i’%"@meb ‘8’ (S'ﬁfr't::

recogni ti ofinesi akiven sixGeng und eiges pigjpnhGens; u ﬁé% "ﬁlfl'.’f | n
sai d DNA sEpflepyrlogse- 'i"l‘?é?"égﬁ?"%ﬁerla'ﬁ?gtr figgn; 9¢* ﬂuegﬁrwa"'%% v R

EP 0 041 78"7°"BPW5"‘S"°"PL°L""9 LHLD LLEE e Gl C |_ M S

r .ecogﬁl td t &3 An %qHaed[}l%ﬁ &Q%Q&ngtoéas%lee‘érmﬁ%gésleﬁe Ecpshp lé%lyloﬁlhtﬁll or
viral pr t 3“ antigen or fragnent ttrereof,
and coll ec r’rg—sa d—p pept de 9. The nethod of claim 8, charact erized in

that saigl 99&%8@%&%36@% o@dF B, HEMIER GYieRnzbiBindl, LS @8 ErkeRhlihgStelfd in der DNA-

i Nt er fer 0N gedudStbenier JALNAY 50 BEsbhkald iroHuBRErsAB DL i@t OWt h hor none, anti gens
of heptitis, foot and nouth di sease and ot hér viruses, and ot her

prokar yofol &erizBtek AsdhQiref deNBhspiticiidl 7 I86g,\dathach dekennmictrst, dmbil)eplﬁiposoménbbéqngs-

pr ot ei NS OktelfTh Béh \BRioCEwischentPeOy! LAt S@TEDddNecidase-Eridneungsstelip infariat wirdJr  f ol gende
Vertragsstaaten: BE, CH DE, FR, GB, IT, LI, LU NL, SE 1. Pl asm dvektor,
unf assentl. Werfthgs hachAnspruch 1DaduBhgekannzeichine defetie Blresomenbingengssiallp aysrriggMA2-X
abgel ei - t &haeriophagérsitpplidassabgeleitat ifr onot or und COperator PLOL unfalt, wobei

di e DNA- Sequenz dadurch gekenn- zeichnet ist, daBl ein aktlves cro-Gen und

ei n akt i 12e Yerah@p rzuf dfh'isp"tl!iﬂ(f"\%H?'@%‘P'éﬁﬁ‘?"e'?ﬁ'ﬂé”‘ﬂﬂﬂﬁnﬂ&qeb equenz, die ein
o kennungsgﬂl@wpm@cﬂﬁﬁmr IHI g{ﬁ? it toderdqr%eg FF!::tlgasel-:Er ennunge:glgl eunm Ia:&-,er:r s msgrr |
Basenfaar e :ﬁgtrdas gekenan‘glghngtq};tp B 1)e'wen| gtens eine DNA-Sequenz, die den aus dem Bacteriopha-

gen \ abgeleiteten Imksgerlchteten Promotor und Operator PO, umfaBt, (2) wenigsiens eine
Endonuclease-Erkennungsstelle, die in der DNA-Sequenz weniger als 300 Basenpaare stromabwdrts
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2.- Vekl-or nach Anspruch 1, dadurch gekennzeichnet, daB di
EcoRI, BamH Hindlil, Pstl, Xbal pelernsbas?zgunfalt. 20 3. mﬂﬂ"mﬂﬁﬂﬂ Il,’
Anspruch 1 oder 2, dadurch gekennzei chnet, daB die Erkennuhgssteél| & i

DNA- Sequenz weniger als etwa 150 Basenpaare stromabwarts von PLOL |iegt.

4. Vektor neaniP @l liegiund &) dasd@pleluum aktivén @o-GensandieinesiaktyerkiGansei chnet , daB

di eser ei ne R bosonenbi n- dungsstelle einschlielt, die Zwi schen PLOL
und der EMHM@%&@@%*%M@?Q‘YF@P‘F% dapurel gekennzejgbpat.slaB qin Wit 9ifpe8Y,Yalton nach
dadur c h gek AFFRZEN %HM’”‘?J'&BWW%Q%SBB%'S‘W Y"FRJ‘H'H g‘%%‘f%ﬂpﬂé'd aeﬁgma'é'ﬁ wikds2 -

Bact er oplzage -Repl ahb hg%ggst'g?wh aqﬁas r nag}: el nem er
@??m&iﬁ m& é;%? %"é‘@ o i F‘t&mm%“ {8
prokaryotis %4 E

oder Fpagne 3 ert A ren zur rst ung el nes
ver besserten Ve orpI asm ds, vvobe| | n ei n C oni erungsvehi kel weni g- 35

stens ei g, PRwidwRrIeH) Zid i8I b&isbhe Safmiukly YorlMiRroardanisHRINMRRAdGE Sihd RGBS
abgel ei t et engsh DN GSHR] DM ¢853KDSM 1854, DENE ASHS] DIW18H0 uH BSIAAES1AeRSichibt Glnd, und

unfal ['t, wobigiin ébr Ambidan TEsHUGUREre Tokeekvn AfiteRibyt €hd Ui alATOT 316885 ATG 81805, ATOE S
akt i vess cr 031896 6ndATECE 692 Desdichhey &iid. N- Gens und daB das C oni erungsvehi kel

weni gst ens ei ne Endonucl ease- Er kennungsstell e bereitstellt, die in der
- Sequdratentapsprijche fil folgeods Rakagsplasl: ATst r omabw~rts von PLOL liegt. 40 &
Verfahren nach Anspruch 7, dadurch gekennzei chnet, daB di e Erkennungsstelle
EGORI, BdatMertahfom air iHersteliung leinesifiesimidyelars, Gadufch gelfearizbichneigdal\ireein Glaniermngsvebikel
Anspr uh 7 wemsstees sigm BN §?ﬂug'€k@ﬁﬁ*?zfé'v"'@h¢1%ﬂ°" 3y Herg iBacteriophegen v apesleiisten dinksgp- der
Firmalgs 4p @H’efaéﬂ"@%t%”&!?ﬁe%"@ and pitiva MR prtiernt, wird yod O

DNA-
| t. 10, \veiler ictionsendonyclaasep:Frkennungsstells
Lokonze chpeé i ﬁe%qm ﬁvgg'gefﬂ P Booaoares SCEs 980 EOhn

PLOL und de ndonucl ease- Er kennungsstel le inseriert wird. 50 11.

f ah )
\éje[)ogoﬁrg ”9& g%ﬁ E %@1 gﬁ%%@% %ffaggi@arbg%ﬁmﬂ@s@‘eﬁié EcoRl, B Bl Hingil,
n Ztﬂ“ r

ist. 12. Ve stel lung ei nes r ekonbi nant en DNA- Mol ekl | s, vvobei

ei ne DNA-33eQuiaRén nbtinCArShrlchCH bdvk »oaadﬁ.eﬁ@aqemas.alﬁatr AN di BREuRERENe \th El@r' [5N-

Prot ei g, PobaqasiiwerigeraR%a 15b185s8R2are HFimaBR%hs 961EP, OFid- 5D ment davon
codiert, in wenigstens ei ne Endonucl ease- Er kennungsst el l e eines

Vekt or pI S NMVélahren f&h ieMbin déd Andpricha bl asdurch igekenebichngt, dabldet Weldot kustith @mbens
ei ne DNA- SeBibesompnbitidangsselle augast edie Baaniabfvting kén dereEnd¥nualbasen-Eikérairgsstelle und

| i nksger i chstemabwins eeoR.Of lisgthd Operator PLOL unfalt, (2) wenigstens eine
Endonusl ease- Er kennungsstell e, die in der DNA-Sequenz weniger als 300
Basen paare Yerfabyew bach Anspr2l 4, dadyieh gokenazeichas?, dgl die Ribosomenbindungsstelle aug dem MS2-

| Il NI 11111 Bactdriophaganfepligaspgen apgaleitplliety. | i egt und (3) das Fehl en ei nes
aktiven cro-Gens und eines aktiven N-CGens. 1S Verfahren zur Herstell ung

ei nes PolSyp¥ptahias nach sinerm dar %'?Rféﬂﬁz‘e‘?'%ﬁ [f@qurch ggkenazeighnet. dakdn derm, Voldarin, pingydet y
Anspru®h 6 F déf 'FH‘ f‘ Fs‘ " gins NG FAausRz srigrt ist. I;?'Pél"t"“WPBS oPrejgotisches
Pol ypeptid §&% f“w ype%t'd zy"‘/ ATt 'g?{'a"(?ﬁ" £300BPt FRYP" PO Y adur ch

gekennzei * h ogﬁahreﬁj I-IgéﬁlldD %\%@sergﬁ |n %klﬂw Sidkn %ngfgﬁi?%%ﬁfmhﬁt daB eine DNA-

3

Fi brobl ast €8s, u%z, i s odd? Iaids” Pro m, Hormon,
Wachst yms hopieiag, o e)r Qﬁé‘&ﬁb R hduﬂ?éﬁﬁon\é&éhs RéHnlirigsstetie

Maul - und Khigdke Gsigdns ﬁudéni @nwo rgg; vékidh eﬁrﬁ’fa{ﬁr @K FanidsleRd lofb NSNA-

eukar yot i scBgubizdaiy bérdus b aydia?.op loitEigh Iuﬁléﬁaﬁoht IPYcRRRY LFOpeRioP BB, Ne
oder Am NOS arfast,L¥obei die DRA-SbHlb dadu gek n2didhhél it kda BiR laktivéll @o-Gén GHAreid NS Chen
Sanmm ung VvOR-Geh hit QAdI@)WenitRIBns Birdt EndibrgJbass-EhnlingSstélle Sdidab MbrBNALSeqlnlyiwbfige?,

DSM 1863, Dabd/BdnHedenpiatd\dtibiddivin®akPlGegtund DSM 1881 bezei chnet sind, und
die in der Anmerican Type Culture Collection hinterlegt sind und als ATCC
31694, ABCCVEaes zurABRGBIAG eines PEIYpeplB. dadurci\BenrRdiGOat. dadzii Winserganisimngl kulti-

Pat ent anspr derhwird, dier nitdingerRiasmiduektar franstormiert ist, uffassend\kenipsiens eine PNA-Spauenz, dib| ung
ei nes Pl asnfehvaygt doms Bacisionhegen g ehgsleitpien infssgerichtelgn rFromptasiund Gperatoe P gisfadhi kel
20 sseni Wekek nde sP%SWSé‘efmeﬁ‘ﬁ'Vqsn SseorGesy undy N-Gen genthély o yndy wenigadpRs  eine

Bact er i ophagﬁﬁ"f“‘% %“@?is%fﬂsﬂ'“l"fgﬁﬂﬂ é’"‘qu? é’l‘?t 'étdé'nD'M 5%?’8”’%9& ‘ﬂz)%qoa‘?%?"' PLOL

unfaBt, jed %area.ﬂ 5onc;PéﬂL c&:ﬁ' -Iég( qﬁ? n eine DNA-
equenz msenert ist, die ein eu ryotlsches, prokaryotlsc es er virales Protein, Polypeptid, Enzym,
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wei t erhin dadurch gekennzei chnet, daB weni gstens eine

Restri kti onsendonucl easen- Er kenBPriy@Ait287IB1 ber ei t gest el ,mmnummmm“m
di eser DNA- Sequenz weni ger als 300 Basenpaare stromabw~fts®vdn BLCE |tegt.
25 2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB die

Er kennungé":?f’%ﬂ"l Antigen pdpr Fragaepl davopjopgiary, ynd dag Polypepiisi.gesammelt Wit | unf aBt 3
Verfahr ?%1 AnsEruch %I\&dgr 2, dadurch ekennzelchnet daB d

Er kennu Sop e u

ch gek _rﬂag qptid %;P%&cyi dﬂ“&ﬁ?@n aare
i b muninte; su m, schl| h éﬁg Fgls(gu 3,
3 a(r:i(ljr Chmgr{ titis) ,i;eE')I_E E% 6 un ﬁIQ Ed\egﬁ.ﬁﬁ s7§tr:]celer oﬁzr% |scheﬁeéuofg lsc o un 'S

Ri bosomenbl ndun sste e strorrau s von der
Endonuch&,aﬁ@ga-tﬁﬁgennungssteI I e und stromabw’ rts von PLCL liegt. 35 >,
5. Ver f pdleRdicatdhs polit I6Y Bi8HS contradBiftyl stkvaite < BEGIE DENHIC BB, I, a.R LYl L, e
Ri bosprrenbl ndungsstel | e aus dem M52- Bacteri ophagen Replicasegen abgel eitet
i st. 6. 1.Vaetiah #3mitRLe cBmpeindal mdins hdJeEqierce Ld'ADND corfibehi N6 praaRleen i hnet
daB i n d e gadéak bDropératedri déaveCRI badBriophage i BI@),Usktis! Sadudrick QADN A6 éfcléRste Pan e
DNA- Sequerrabseits ed'unc gnei a&tif, crolie® ditin ngdeel lactif Wi par NedSmoifly’ 0K 3itey 06 irecofmassancker
viral es Prdsndanngiéabo sifus aydiisdde #atez semis gdoesdan basée1bn gesh do g0, dans getendéquibaseon
codi ext. WADMerfahren zur Herstellung sines rekonbi nanten DNA- Mbl ekal s,
dadurch gekennzei chnet, daR sine DNA- Sequenz, die ein eukaryotisches,
pr kar ybt |V§eﬂésdedaé?vewqaaﬂneb cpragirist ron Poup seate do resAnnpissanedopamprend JSoR,
Anti gen o&ﬂ HingJhEst. Xbahpg $alk odi ert, in weni gstens sine

Restrik sen o ucl ease-'Er kennun sé el l e sines Vektorplasm ds |nseriert

d2° b RYeBgl "%{b‘rﬁ‘tjz 4 e Upienogat st pighde  di
\c/ime;l aus deh???é’ﬁ%ﬂy'im& R °%'4 ‘{aizﬂ?eﬁgqf{g@ dgﬁ Uhteten Pr om)?or und '

?ﬁr :Lﬁ V%g%urggf Eﬁ%@ l?&)enrﬂc'gﬁinigg i?%g&g@? & é& dc ke?lg rl}% gi {' r‘lﬁ go daB

Endogycl ease- ennungss dieIn equenz menlger 50 als
300 Basgnpgas dStIJ evaeie%ﬁ i efa%téPéeqn dol §i8Tco sith de'fRisbRLY Albsdrhl o BkrfR 9%:( '| g

ei nes Pol yg@agks dbpac@AditigeM szekennzel chnet, daB ein Wrtsorgani snus

viert wird, der mt einem Plasm dvsktor transform ert ist, unfassend

WenNi gst &N Vestbu e BhiBurBass @svandicaiols 115, A4S BrERCUaN doRBBRDEIRs i ADERMéd et en
N—Plks;gerl @l tredoenaisBanos @b ABndontiéadec ud edquéicEld'ADN eddant dolr une proveike ieuddiybte,

DNA- Segue pmcargoteiowairtle wapolgpeptidscun enzynib, urls-harvone, @n ifitigéris ou nd fragedenig®toelisci.ei ne
Restri ktionsendonucl ease- Erkennungsstelle unfiait, die in der DNA-Sequenz
weni ger7-aIPs°CM0deBer9@nﬁ0Yf%gi§a'r'@c@WrméM\lae tclonage rd'uPLpBIsmidp.cegtackéinsd paoIveiétapes si ne
der Endondd1sediane desisnyihicye gl cdidnege @distent, pmoiBeipe csdgueness dADM rcompretant i e ei n
eukafiyot i PLOMEteUr tpredvers ls gaushe s Sontataur dirivégduchactiriaghagp i, PP Cotigsfauerre ARN M 23
ER_Q 041 fint cBl_'Pcténsée par I'absence d‘un géne actif orp ptyd'ynrgdpe pchif N |fpurrpssant dans op véhjguigx

Hor mon, AP g ?’:D ﬁ'b'im'?—"'r (fle recounsissanerifandenuciieny. Mefes v, PAPHReises dp RpEsSAel t
wird, 9. 0 PR &8‘?‘? WB‘PBL?&PNB dadur ch gekennzei chnet, daR das

\F/)\z‘l:ﬁ pé. %I’OIE%&P#EII eﬁ)ﬁtla reven ical g‘acaha rlisgr[oﬁu??P%% Eg%\ ? © d’gﬁggns%sawc%comprenﬁ I ,[] Iets i S,
Maul - und aueﬁse —anderen Viren, und andere prokaryoti sche,

eukar yod,i prdagdstddfdn \I‘hrfeadeg r&@ﬁdi'dafons H%@Eé?actéﬁ% P& Y e U8 ssitd” H@Fe@én’ﬂﬁss%@ ost

A NOSI U @R WEinR ldtenviro Y pirdsde 1b8488 oiRBFdtH, 6,dah9Ee Bénch EADRL at S
contgactants suivants: BE, CH DE, FR, GB, IT, Li, LU NL, SE 10 1. Vecteur
pl asmi dioc| wescédsnaslor NGHat ded veveidicatons! N @ gseamsee:dodw}al ISR MeRE amkite! B lRlG R eur
vers | a gabessbe @ins ke agemducdnte PLOY e 1b Vil ddueddmfaisSEntePénagacilase.PLOL, cette
sequence d' ADN etant caracterisee par |'absence d' un gene actif cro et d' un
gane actl fProsédétselomla revandications! OLcarasiétiss ed @e neeclo siteededipiaoncea ritibsome estdéivéde & Si t U6
nmoi n& de teplidase duhactérigphdgedMS2de bases en aval de PLOL dans cette sequence 15
d"ADN. 2. Vecteur de |la revendication 1, caractdris6 en ce que ce site de

r econnal®s ?éﬂ‘?@@ depraduddin)d'megpglécuis SiADN, recqompigny, |caraqbéied par Jas Siapes f'issattipn d'gp &,

Vect eur d&quance |CE4.?PF By 1ng) @'@'“ec%c%?t&r?’%’yétﬁ Bt VifllRe upePalypepiide)cun
reconnai s § E‘8 LE‘E $°U un ?ﬁ??%g oYy 5! P‘é’? celui-ch FRns Ay o urhsite 48 resppnaissar- de
PLO_55d ans c ique comprenant :

au mom une s quence \DN comprenant le promoteur tourné vers la gauche et 'opérateur
dérlvé du bactériophage A, POy,
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1

4.- Vecteur de chacune des revendications 1 a 3, caract

conprend un site de liaison au ri EPo@aE767 BU6 entre PL%[“M"M'"HWM"
reconnai ssance d' endonucl ease. 25 5. Vecteur de |a reverddi Catton" 45 *
caract~risd en ce quo ce site de liaison au ribosone est derivée de |a
replicase du tA&t %‘r’r‘gh gite Yesreconpaissgrostdtandonyaiéageest sitvé mdins de 30Panaitisciatbessas 1
a 5, caract erqnsga g P ‘cpte séappecdAPNighs un de ces sites J 30 de
reconnai ssance” bee’s?“ﬁ%ﬂﬂ'bi’ﬁ%?%'éggetq}ﬁ‘egé%ifﬂfe%ce d' ADN codant pour une

prot ei pe eugar 8 Q ocar yot e ou irale . un pol ypept | un enzyme, une
hor mond, nC 2R rpeds el e an gy i b0
dolrmrm\r/]ect eul ame gi%e %te%ls%%ﬁ eev?f‘dl‘f%mﬂ 'a%‘*’"% ?ea[’ﬂb%?"?gee parﬁ:’es et aggs
d I nsert I Qn g%g EUeﬁtHJ:aﬁ d% 84 ene 1de ¢ n () ron

14Np L |’\%§ on ME& & éuteelg'%on[p%& d”%vﬁ;?e 4, 1 §ur
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