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Shaker . Up&ﬂtafnﬁél(ibb Rgml Shdidinin= Aﬂeranull)aP tiSc %m%ilt tl% Plat ecB4bdut 500-2000
ferment at | @bnié&st pproximasi@ dl nindiarfietet ThbSIdRR Wefe. theh! cBWsFdaViti R 1B MmQritrotdNiflossadisc O U'S
E. coli sst (sanidichendnd Sl withl 0.9515, pors sidé: Thé tibewhsiygntlyappliad frém 6iie elibe toSlliW dladulage
250. 55  andAwvérd weting OTReGlisd-wae Shrddately peeledrbark ifconemdtion stethatgignitien of fid Solovies
produced bastliftedhfsaihu the agar plateaints thd\iitbéslinlidsé disa Thediscowes plpeeditopcanbther mitroddhse
[MI1ler, Bdigewhichehddsprevioublibesuplaced Geloche swiacel 872 steide lagar Jate. (The ldischwere then
Laar at or yihcubkipd dvemight a#8&1¢. gr omn on E. coli PAML63 [ Johnson, Gen. Res.

30: 273 @977 Mfter the ingubialions the diokemVNE® was: sanarbled drom Ahan exiony-bearing Hiec. e (filters worpy pe
Cul ture Colsubsted dm 19 feld rtrisadtle 85199 nmMoNaGhpagt 095%2 (3/v) Tyeen-20 Hpolypxyedfylenasorbiten £
coli 294S RerolapratepBio-Bacs gnaye imrpynpassay, pytitk) (TR containing 13, B3A @?P""!? sd'i“g‘taéﬂ'f é‘) sii
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shaking | nar@ﬂggé rvﬁm .-Jnaaﬁdsnnﬁﬁ osphislsubdibte r(%@%ﬁs w &gm?rﬁbgﬁ Hidtdcf Vishid Rk
menbrang, Wit afpéRed ! fb qngaa&emif e \Bigiria Pads, f &WthQ showing! iRGH36d h@anat
a concentrﬁ,{eha,n,nq,fspgeﬁigs@.h.ag]w&egagc{gdng uni ts per rri The flask was shaken at
37 [err]” C uné isbleckl dolohiys wére \Waed @b 86 piedlid (b3sdhiinuatid tidhsfad lire Bignr-seREtive anpitalimh

t he T7-r esuéitiam) méid, folowse b stoakingen tnbrisdiitive ANE pletes! Galboniesscoring hegatvadQorgraythl aar
10 m nut esampicilin pides yerdchacked fohthe pisshos tof plasmids @sdithpenatkmefonmad ditmpAH3f fresh
broth. ® RZZhderved tlgnesubarkoring pAER wern teoltuiedbn [TYE with d9erg/ebaopialint These clooedi um
chlori de (®¢e 30ednpd fonipaneased selease it ymrhakinet kycdohimmBiRgkiniting withle japthe pbtgiapdHteuy s,
each pl at e 1@&ohiuks farmentatisns; Colgulessrpreeyritatedoas abave eising e I tH4ineesogigepl@ntibggy th bpman
exami ned f Bereirdrandelialirenhespheirrageniuosindoorbttivil ldfsed was to observe any

i ncrease in ribonuclease | |eakage into the medium Single colonies of T7
bact eri ophage-resi stant clones were strepked across fresh TYE agar plates
that 15 had been overlaid with 4 ml of TYE agar containing 1% yeast RNA
(Sigma Chemical) at pH 7. After overnight incubation at 37[err] C the

pl ates were flooded with 1 N HCI. Hal o size was used to determ ne strains

. I eak| ng r| bonucl ease acti VI ty into the medium|[Wigand et al., J.
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Anot her indicator of outer nenbrane damage in E. coli is failure to grow on
MacConkey agar [Hancock, Ann. Regp MgrAabiEq! - 38: 237 (1984)]. Two of about
thirty T7-resistant col onies shown to be particularly 20 sensitive to
MacConkey agar and able to rel ease substantial amounts of periplasnmc

ri bonucl ea®ae Istraive prodicsd b ti@dfuthist mthatiin f FzZ2 d aldl_selaetdad aRAXigh froducing istrawasand
RzZ21 wer designaetsRsssned with plasmd pAH3 (Fig. 2) to produce strains

Rz21/ pAH3 and RL7/pAH3. Plasm d pAH3 produces a signal peptide which

di rect s Cbmparisamop Humaminterigukin-f Erdduction hydinougatedrand Singly- and| DoublymiutatedbEJ nt o
the pexri ghsm Both transformants were fernented in the nodified GC nedi um
25 \"Spent media fromboth transformants were screened for | eakiness by
West ern bl de damensyale he galepegd pagratary abifisy of deshgins Qiﬁl'si'%‘@f“l? tﬂ?ﬁ?ﬁt tPReated
interl euR‘P'ﬁg%es'Wd ﬁ?'%‘iﬂ?fb@““él’%?fr%mﬂ %E‘Faé‘tgg b frmutated

interleu ‘” g@ ?"3' %W m*’st 'i“on
After "br : u a d f g |
tt:#.u Cg%%t % ﬁ Rk ﬁ; i t%b gx e
' ”C“bat e od al., PG, Nl A % p i
noassay usrng € pol yc ona I'se or incr eased
reIeagg |nterIeuk|n 4, as indicated by a nore intense col or devel opnent
under the secretory colonies. The mutgfed cells were diluted and spread
(0.1 m per plate) onto TYE agar pl ates (142 nm di amet er) containing 100
[err]/m ampicillin. After -IILUUd.LI T eTTCoyernight, the plates
cont ai ned about 500- 2000 colanied F 'h‘lm?'c? B ely § nm dianeter. The
t?rt ezowere then covered w ttE.aoh]sﬂrZ“nntIma&tiwityceJhitstmp>e disc 35 (Schleicher

Schuell) with 0.45 [err Q&geu_@l |ne2 wag gently applied from
one edge to allow gradual ah tt ing., d| s¢ was i medi ately peel ed
back in one notion so that ang@wpmg of thg7g oniep was lifted fromthe
agar plate onto the nitroceH-trrese—ehse—the—dise | aced at op anot her
nitrocel | ul ose disc whi ch hadAQViRYplErRserecopeaiad i ?"aQ:BfF°Gﬁ§¥P tBatsurf ace of a

sterile agar plate. The di scgeﬁ?@W%%"?WP@ﬁBa?%ﬂ'SSWW migrogERm C. 40
After the incubation, the boPtRyfhymarintglaukia-d hasabpyt 40.900 YRS OhEWYIIN hy - hear i ng
disc. The filters were incubB&FAY W0 mMtric pH 8 150 mM NaCl and 0. 05%
(v/v) vaeen- 20 (pol yoxyet hyl enesor bi tan nonol aur at e; Bio-Rad, enzyne
i MunoassayThp data i TableTIBS®Y thabsitgh-mutatel beteBS/stréib BZ2nmodicedmore kthbu md tiesabe r oom
t enper at @ameunt gl int@pukin-A Urt the medine than| uneptgtedysirain 2948 NDaubly-trivtated Gtraip REGHA i tumst
ant i body preduceth alpgs$ five times morecdstity indhsl rpesfupyihan digystraig &8 (1: 1500 dilution in
TBST/ BSA;_ used for determ nation of total interleukin-4) or 45 nonocl onal
ant i seguCutUADepests 11 B4) (1:10 dil ut| on of hybri doma cul ture supemat ant
i n TBST/ BSA, usedfor determ at o i nterl euki.n-4 Lr}' ’i’%ﬁ’ '\/k

1
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filterm
aﬂosphat %ﬁ&h rﬁ %B&é?fm’é vfs |t|on df%He eSo t%F'

i ch apRRQEAdani¥Rs fr thé Bltpddbd nt‘M ]’, e origl na p at es, and col onies
showi ng i ncreased human interleukin-4-specific staining were sel ected. The

sel ect ed glgmmeni es were cured of the plasm d by continuous transfer in
non-sefective (anpicillin deficient) nedia, followed by streaking on

non- sel edt i e ETol faktaivps cap@lid ohseestimca biologjcallg getive Wweterblogoug igenet produat into the
anpi ci | I'i n eilitas eedivercempisingked for the absence of plasm ds and then

r et r ansf or medahentth colidla@eriugbeharacterREPlly eistange tp inlection by bacteienhagegl 7BaH3N akilite
cul turgd in TEsarite p lgasbakioetrte fimds morp pesiplasmin profins Jro Hlecrlbse mediem an ecaked
for i ncreasedackigy aush eesigipnce firam whigh He fepatasium yagidarivadneidnobl ot t i ng whol e brot hs
obt ai ned fr orfP)lﬁ)teﬁ?mhd'lﬂ'ﬁé’eft@r‘i?E‘ﬁ't‘s&gl%‘l‘t’%‘.D"@o‘f‘?ﬂ‘Fﬁ"&C"tﬂI@Q dor @\ signgl peelidle £apahl 9f o
using the 11 M'%WFWH&P’ aaH‘PF’Bo‘ﬂég Be’ﬁlﬂffﬂﬁ space PeratyRly (finkpd dp ¢ spepnd) P
phosphat ase- BT LLHRP 'b%tes@q{) tofo %’;‘g‘?e'"’ EP 0 497 757 Bl One strain
produced by t {8 °H'€? (R HPEPs! S8H8"°€%| ect ed as a hi gh producing

strain roducti on
by Unrruwa‘,,fS ﬁ‘ %agg@‘“ Bﬁ qgﬁgh'%ﬂgﬂr n}ui?\”se@feaéd%’g@él e f‘?&hﬁgﬁl Pr%ﬁmfr ate the
enhanced ée%e&aaarmn@&'ctatn%&fm tvtta i geaan%nﬁfseaum.oa chd®¥ &R hirfR idGdub e ef f ect
of repeated nutagenesis and ection, cultures of unnutated strain 294S
and singly- (strain Rz21) and doubl y-ngt ated (strain RS631) E. coil

har bori ng plasm d pAH3 were fernmented as descri bed above in 20:10:5 TYE
medium 10 Expression was then induced by the addition of 1 mMIPTG Six
hours post induction, the anmount of interleukin-4 released by incubation of
a | 0x ceII concentratl on of the vari ous transfor mant s |n 20 10 5 TYE nmedi um
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15 Table 1 Interleukin-4 Producti . E.
coli Strain Bioactivity* (Units%h‘fg%ﬁ'%’/%km . 2,005 Rz21/ pAH3
21, 798 RS631/ pAH3 97,010 25 *
Activity valonesstraih Proatdet Yyt e fubtdr Fhtatidnlbrl F71 | an@ fseidtacCas asﬁgli| B%Eucﬁﬁcsﬁrﬁﬁ W3 by
equal nunbesighated RSe3hl s i s conpared. One m crogram of pure human

I nterl euki n-4 has about 20,000 units of activity in the assay used. 30

The data Cbmpai¥on ot HumaWIftérRKIA-UFIddUCHBH. By BSnRRGH 8h@ Elngh! i BoUBilmutated@uiced
nor e—t-hencdld tines the anount of TnterlTeukin-4 1n the nmedi um than unnutat ed
strain 294S. Doubly-nutated strain RS631 in turn produced al nost five tines
nmore acti vi tTp demorishate the @nhanteti lsaanetaty ability ofahanstrBAL 4f. thiidveintioh@ndmp @fdct & rdfated

Mit ant E owlagengsis andrselefig® LyltuRSOBdInmutated siliv2d48 and sheyiyn (stiatpBZd1) &d doiblymiitied
Aneri can Tygie RE8A1I Brcgli uwhoriegplasovd FANT @) fermentedsasi dpsaritledoabovedrs 2a10:5N0YE. meAilimC
53951, 7635xmesgipn) we thea| induced (ydhd edslition o1 @Ml IPTGs tSixalionrs 2®€tSndvetipos tha gmplrashi ds
PAH3 and [sledaukigg.roleased by, eybativn ota | BXcasll phncentration ofANEErigysdransiaringnieid 20¢EBTE on
40 Nos. Redivm GentaininghBMIEPTA7or I hoynat &7 | & whs/deterpined. demiptedle@iin-4 imth@medum was

pr oduci ng2§iBIRE LY diednetiodiof ¥lek. of ol Brocall. Mg rSct U §3:5884 (W& vith ths resptsGhaw
assi gned 9c@®¥8di on No. ATCC HB 9809.° All of these deposits have been nade
under t'he provi sions of the Budapest Treaty on the International
Recogniti on of the Deposit of M croorgg?‘?fesns for the Purposes of Patent
Procedures. Clains 45 1. An cail hacteriumcapable of secreting a

bi ol ogi cally active heterol ogous datereuiga-dBradictionnt o t he cul ture nmedi um
codprisjng: (a) an.E. coil bR T on T ~resistance to
inf"é"ctis"%n by bact eri ophage T7%§€yégg’h b;’éio:g{t'&&ts e to secrete at |east
about ten tines nore peripl agRP4PAHdt di ns i AW5t he clil ture nediumthan a
cell lacking such resistance| FESYRARRI dh t he 2639 eri un was derived, 'and (b)
a reconbi nant vector conpri si f88HPAHS 4t DNA%BHuencefcoding for a signal

pepti des capabl e of medi ating tARAAGRAEds aRf coRedd® & AIDLL of $b0, RAhdtP! asmi ¢
space operatively |linked to asarasHs) sbbifnumdbais@nsss & shgagdf GHe nilcr6fpsn F ed
het er ol ogous protein, 55 of puksihuén iaTsuRi-# 1R abut G0 KR oPdctidty M €SSi Ng
both sequences. 2. The bacterthamssafused.aim1l in which the first DNA sequence.
codes for an onpA signal pepTTde. 3. The bactertumof claim1l or 2 in which

the seeond BNASLOURRLS HGH i‘ﬁ‘ -.ﬁmamfke'&&fo@fshsy 75 dhacudt more Fﬁ’n Lo e s> 7

Bl One st gdufit ilieHetRle Vin E%qi e ShmUAlb L 208 %&mﬂ@{f i RS it

hi gh prodp6idsd Shbst ke thies meRSLlAh mhan GRFREA REAN O HUMMEN

I nterl euki n-4 Production by Unnmutated and Singly- and Doubly-nutated E. 5

coli To deamiiebegdsftist he enhanced secretory ability of the strains of this

i nvent n"and the effect of repeated nutagenesis and sel ection, cultures of

unnut at ed s tMughnE 26H Sraine (RZ21,MRF6Y, ahd RLAhave BEehLYlepasidd G B YamBHéaAt §fe Chituredi N

RS631) E. Callettion (ATICOparidragsigned sstbsdiop Abl ATEC 8395653853t a6 5354, Gexpestivdne e cald et | N

20(30: 5 T2EAS fmetubring1plasm@isEpAPS emiiKGT268eshat hean depudiistioh lhe ATS andlalisighadrac@issidn NV
S g xNoro ATEC 68136 anch GBIST.i respectivdie Hybrisiome 1GHE11BA6 @robiringi niondclonell andisoelyl 1184

i ncubat | ofpsdpengdepcyited with the ATRCeand rassignechacgéssicin No.\ATICE ¢1B<9809. Alh off thesarelerositsi have

20: 10: 5 Thaen magke teec e pryisiensef the Pueapest Aroptyron theripigmatignal Bycopwition]of the \Rappsit of

det er m neMicrogganismsferthatirropes 2t Paient Rracedwds- um was assayed by the net hod of

Yokot a, e#l @'lf ., Proc. Natl. Acad. Sci. USA 83:5894 (1988), with the results

shown in T8 1. 15 Table 1 Interleukin-4 Production 20 =~ = =

) : : ST :
E. coli S’E.r ah'E. ﬂll?’ Ib(a)c?e(%ignlnvéa}:t%le Légolcrgtﬁé rg giologically active heterologous gene product into the

culture medium, comprising:

(a) an E. coli bacterium characterized by resistance to infection by bacteriophage T7 and an ability
to secrete at least about ten times more periplasmic proteins into the culture medium than a cell
lacking such resistance from which the bacterium was derived, and

(b) a recombinant vector comprising a first DNA sequence coding for a signal peptide capable of
mediating transport of a protein to the periplasmic space operatively linked to a second DNA
sequence coding for a desired heterologous protein,

which bacterium is capable of expressing both sequences.

50 .

55

2. The bacterium of claim 1 in which the first DNA sequence codes for an ompA signal peptide.

3. The bacterium of claim 1 or 2 in'which the second DNA sequence codes for human interleukin-4.

R O B
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2948/ pAH3 2,005 Rz21/ pAH3 21, 798 RS631/ pAH3

97,010 25 ‘ EP 0497 757®1 Vity values are corrected to
an O D.[err] of 30.0, so that secretion by equal nunbers of cells is
conpared. One microgram of pure human interleukin-4 has about 20,000 units
of activi y The badi@iumss ayy orod claidd 1 to 3 infwischdexprassivh ol bhdth BNA sedvences Isaunder the

si ngl y- mut atcenkres éfcan éidadible momaern RZ21 produced nore than 10 tines the anpunt
of interleukin-4 in the nmediumthan unnutated strain 294S. Doubl y- mut at ed
strai n RS631Thebadterium ofelaind 4dwwhichl thepinduciblepromolenis 8 lagdrasobt j vity in the medi um
than.di®g strain RZ21. Culture Deposits_35 Miutant E coli stral ns R7Z21,

RS§8'1 an@ RIp bestorunhefegiing dpwhichtia gtraip RA21 RE63A A8 ALE9P fnp American ‘Type

Col | ecti on (WFEI@:)%'&EW"&S%?S@E’@H a&@&%@é‘P'BPP%ECC RIOETY 9’8%" M¥-53954,
respectlvel y. E coli. strai

| h © man ve o§| 7-11
pKGT269- 2 hagaraggf;gbf!g%ge ﬁ'éegl‘%n ;ggg;tcle% A o%ﬁclj %‘g E 59 c"éggg“’?%l Nos.

ATCC 68136 A 11 B4. 6 produci ng

nonocl onal Rtl g@gﬁ%,b ‘{Een% ﬁJ’h t he ATCC and assi gned
accession *No: otiunt? 2 5iiR i'%glgﬁy‘ﬁctp@ﬁaerﬁl@&ﬁs bro@Rfintd he
provi sions of 41&“ Igrgﬁ on t e Internatlona Recognition of the
Deposi t,;of M Cr £n9é‘@6|§d§§teruﬂfch 25 BYQ8taned to AdcBdAtby BaAsBEHAGETZ andlan by 45
1. An E- coil b?&ia@?emeﬁﬁla&m 8n GhesSRsiS Bériplaghia plteb @) taébiitire awsidiumehan a cell
het er ol ogous gengxiky ek febistaridb fork WRicICH bddfeRuni@al défitedamdpr i i ng: (a) an E
col i bacteri um giyaréembihdnZ @dtobdbmipAsingsd fstMNALsequendecnliingdior & sigriabsptidei caprblaee T7
and an ability ired@@grifihepon tof lacaatbin ad) that petiplsntid spmso uparativaie finkpd & pdcond DNA
plf\} ei ng i nto tkequendsicodirg forectesirs hétemlogoug prbfein] acki ng such resi stance from
whi"ch t he bact er under vengitichsrin waigh tienbactetiym axpressesnbitnh BNA spquences apd Fparetesi e a
first DNA sequetmiogassdratain iotheculbirgmediunpepst i de capabl e of nedi ating
transport of afblisaltieg the sasretad@rotainy frop the eHitere S19dib@- oper atively |i nked to a

second DNA sequence coding for a desired heterolo § @{%éey
whi ch b#ct®r FW?‘@“@&T@HBI%" U'I"c'b‘ki)?"é@?f"hﬁ af)B‘Ef'Heds'%a‘% dhflelgs 230 7.7 he bact erium
of claiml1l in which the fi nce desf n_o
e 34 i AHESES o il i
codes for b‘ﬂ&q,
any one of cI %‘; es| he% ! 9“ a s"ﬁ%s?gt %"}1 0% B T@%@ﬁﬁenceg #‘gﬂdﬂﬂer
the cont ol lggle | WHA?. s rodugbd T8 BP6i fekisukhed Rfintedién B9 theisiibphdye ch
the i nduci bl e ?g e d?rl b‘ét'it terPtifRes OIS pbmésﬁrclmmsf inte| tRd Blitdre
which is strai He | an EH:kl Eh-résistahRP Rerh Wwhith b Eibnek Were dBMB4;CaN Type
Cul ture Col | ecl) pirsoitfhgdne b.qn& oSS S Gbcidl HRpIb) RS rderibidant VeBc3mpusihg
53954, pespect bRt INA oqudnds cddiitg i@ ral sifal Poptid tapatie oDiedidtig Remspbritoba Proteln tuvkhieC h
t he reconbi nanperpREHiOEpacs oferatsali Ikgai65R8Bobnd. DNA S@juence cadvay farcd dasketidditelmiogeuse
restriction engoRnchieesrecormbinark Revtm isl capdbleguf ditectir). expréssive ohlxth PRV sqgrendescin thy a
deS| red heter obagaatangrotein conprising: (a) culturing an E. coli bacterium
abl e of sec(dptahatging the Gansigineel | diopesatot deleemine whiclo iclops ate gecsatieg hej heterplogpns
cuI ur e «redi unproldnpri si ng 15 (i) an E. coli bacterium
characterized by resistance to infection by bacterij oghage T7 and_an abLI ity
to secret eThtThp aeethod shelim 1&in whichednaigy &t e epioas E’ ’]9?(5% 8"}”??9 ‘?”ﬁlbY) 3, fgghod

cul ture nedi tPﬁ'i"PfFﬂi'ﬁ a cell | ack| n such resj stance I%e eri um

d d, (@) centactinga first nij xan |th {r]a eg) % na
\(/:vgzl ngr :"'%/)(ra a SI f:gz’ 'B%‘Pl"lj‘éh' efp%?BP% °‘$’$ ﬁ92°(§'le§f"i %Tfrgns"agif%"e [ﬁ@;&r otel n t o
the periplasm 2N a | er L 's.‘éS lofythé J‘nwéggne o st %?Wﬁk n%Qntrooellulose menﬁﬁ'aﬂUﬁ:nce

codi ng for ad LsofmBRdI 1 ONs i n which the

bact eri um ex pr r&%qsg%m;@ %n&neﬁﬁ.a.ﬁ&g & virich iR gIBAY L0 FreeM Secreted
protein jnto t 4! Pssed Houigh the ilsOhahbratd t 16 séebrdf dnfnpy Ot €i n
fromt he cul't ur( S hHrthe membranes and contacting the second membrane of step (c) with a first antibody

specific for the protein, under conditions in which specific antibody-protein complexes form;

() washing the second membrane of step (d) to remove unbound materials;

(f) contacting the washed membrane with a labeled second antibody specific for the first antibody,
55 under conditions in which a visible reaction occurs where first antibody-protein complexes are

present on the membrane, to produce visible foci; and
(g) aligning the visible foci with the bacterial colonies in the culture, thereby identifying bacteria

secreting the protein. -
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25 9.' The rrethod of claim8 in which the bacteriumis as defined in any of

Claims 2 to 7. 10. A nmethod for PEPOUGY ps7 BNd i dentifying an E. coli

bact eri um capabl e of secreting a biologically active heterol ogous gene

product into the culture medium conprising: (a) subjecting E. coli

bact eri a 1o Tke meifodiof ¢laim10 qrtyimwhielf thenidentitiedpactorial colpaing are Solgted it the nullumt | onal

o) changes in the DNA of the bacteria; (b) selecting clones of the

mut ant s p‘rsoa'ﬂft,‘é?ihqdﬁf Yy epe ?féja'"fsdp ¢ 12p WhigtHbe PretginjiaTpesmbinant hisgeniiderleedin-b phage

T7 and an1i4 l[? 'god 8 secrete at | east about ten tines nore periplasmc
rog ej fs 1'n 'be'P‘ﬁ LRV SPeofeins i W‘d’t‘l"”‘é{c'bté? F‘“‘F%Elai?ﬂj“gﬂ'&ﬁ"“?'%@@ %nce from

éﬁ thels(:lrl%nﬁ\gm rfeclaﬁler1|1\€r<]ad05§1 }1% ns orm e or nore t(')er E“prgcecllones
Q QCO rane, an y

| ted
?)ﬁlAegeguelngmgjg; cEIQm s‘?{de‘?ec%thﬁ ?oﬂl'cgf’m Bsf’?'%fﬁ%i% P of

a protgintot periplasmc Stegse@):)er§]h vely Ilnked to a second DNA

sequence @0 Vaethddr |
vector 15 cg.;,ag?:@d&ﬁ;gmﬁi’%aﬂ%ﬁ%é@‘?%“#ssg?&f@ ?ﬁ“&mﬁ“@iﬂﬂéﬁc‘%@’%}'f%&"
bacteria; and (d) analyzing the transforned clones to determ ne which

cl ones ars. sgofidfiddRgarlydfe sielafisab @O®Ushich Gurther comprgéPt €i n. 11. The net hod of
claim0 i n wa) aituring athey Sarsfomiodt Bacteria AN Mediire Gvhich @BRSs bXpulion bi B8 rédémbiant &
met hod conpriwetagand(a) contacting a first nitrocellul ose nenbrane with a
di spersed cul (blueteangférming dhet bactenzf vith ttecsaine cicembirant wé&tor which hashatiissen exposbiditd eSS | N
whi ch a port i rowtegehic agest. col onies in the culture is transferred onto one side
of the nmenbrane; (b) contacting the other side of the nenbrane of step (a)
Wil by a?s d@offl Enicolr beciarium | whish iseBY. iR831 or Bbfitdspasited with the imevican Twpeli Guliare t o
produce a n@%ﬂﬁﬁé"%ﬁ%@ﬁﬁP’iﬁess("fl]'"'!"??&fﬁ'&?lfﬁ%ﬁ’tWﬁﬁ?"éﬁéesa%@@'ml y under

conditio ch biologically active protein secreted 50 by the
tranlsf lar p%ff B‘Qﬁ?’h?'? | Ipassgls thrgugh It\r?e 1I‘O| rstI menbrane to the seconé
nmb th d nmb
o st B () Eleel G‘B‘iﬁer 2& elﬁé"ﬁéiasf ol sieg. it Sotiipiges n des
conditions I rka %?\ iep:ﬁ)lgy dlpéhoéegfs%nz ng‘ IﬁtX ﬁ%n L C|)'t[:h et}pha\{va 5
the second mqm;remg 5 keip Z6rh ting
the vshed MebiaaRricliioh db poprt A g 1 esdn J,&ch’é'ro E Eiﬁérﬁ st

anti bogly, 55 henthr, uddnder cond| ti ons in which a VI SI e react on occurs
where first apydinerbybheméteRoCarsshi@he afsi ONASSEGinz, A eﬁJ‘@grﬁfﬁﬂ& HaE verdnit
produce Vi si bbteddnoTranspeH SindsOProiiné GNéeACpetipl@métischdal BaumOS verthi Pavdt @& 1 al

col oni es in tftwtianel vaiknBpft ishak @byr twdkent DNA/SYPerk Adié euhleanlﬁﬁbﬁfeehét&ﬁlogééﬂwotem
protein. 13 codib® 0 497 757 Bl 12. The nethod of claim 10 or 11 in which

t he i d®nt i f welched Badegnm hbtéhigs list) heide Seapuenzérsanl eapridbrdrt om t he cul ture. 13 The

nmet hod of any one of clains 10 to 12 in which the protein is reconbi nant
human i nt2er Bekigkim gemé81Apsprathd. inwelleth did erste PNASequeiiz eirl cripAeSigndipentid é&liertn whi ch
t he nmutagenic agent is ultraviolet radiation. 15. The nethod of claim1l in
whi_ch thg' nEFISFIIm 0omad dtATPh L Pde et It Rishams dis zyeiteh PNA-Saquenz Henandhierioykin-4
menbr afle befWEN t he second rrenbrane and t he growth medi um on which

t t | t '
ot ¢ fB%?"n%‘sunPo 5 Hﬁg@ o pospfic) b iﬁ P o R Y

speC|f|caIIy ogically QPP proteln but not to denatured
forms @f g NBaRkiGHh ﬁérﬁﬁa ALZprucIQe W@IEIFEQ\ddeP ndlﬂ[&ﬁ)ag ‘I}ISILI?GI O f 16 which
further conprises T tur e trans orned ferla in a

medi um W, CBafenit %&nﬁxﬂﬂbrﬁéhoﬂ woiEhek ¥6m rsﬁ‘aﬁﬂﬂﬁté’l aRde3Y 66dr RL7 us?'&% tolder ﬁdm rica
4

retransfor niryg duhde laksb®ni Mhtetbdt und B&eﬁ%ﬁezdbﬁﬁ ATATCCEE8N, 5
been exposesghgbddiehigndrut ageni ¢ agent. 20 18 n E. coli bacterl um V\/m ch |s

Rz21, 4S631 or RL7, deposited with the Anerican Type Culture Collection and
assi gned 7acBaesino rgemﬁmmndainé«i(aé‘r B2Pfidhe HBIO 3 3in aveidhénd & 4okomBiRgMRCYakIOE Plsmid

Pat ent anspr kRSS2 H ist, dag durchodie inBigk @ gezeigiw) Resteigionsantokibasakeetb disrakirisisiSst.

bi ol ogi sch aktiven, heterologen Genproduktes in das Kulturnedi um befi hi gt

i st, unf dss¥erighre ayn Rarstollen eings|erwlBschie hdtarpipgeq Elotoina mefassenist  dur ch Resi st enz

gegen #nf ekt i @K iviprem oipesii. splf gg@qdap',zum Ausscheiden eines biologisch aktiven, heterologen
Proteins in das Kulturmedium bef8higt ist, umfassend

() ein E. coli Bakterium, gekennzeichnet durch Resistenz gegen Infektion durch Bakteriophagen
T7 und eine Fahigkeit, zumindest ungeféihr zehnmal mehr periplasmatische Proteine in das

B

R



und eine Fihigkeit, zum ndest ungefahr zehnmal nehr periplasmatische
Proteine in das Kul turnmedi- um ausgpsrisi#eial s eine Zelle, der solch eine
Resi stenz fehit, von wel cher das Bakterium 30 herrUnrt, und (b) ein
rekonbi nant er Vektor, unfassend eine erste DNA-Sequenz, die ein '
Si gnal pepti d, daultyetedinp qusiuscheidedesis Finmdslpodér sich @ihe Fesistanznishii, Rordwelcher das
periplasmati scheﬁakhamh%@hme'ntin tteln, codiert und die funktionell verknQOpft
ist mit einer zwi ibfelompinasien Vekor, ugifegserd aine: erstonBASeswerize tie reinl Sigaapeptidotasi
codiert, 35 behioh isty dem, raaspprt pinesdiveleingin dpws periplamatiechsi Bavavzuevermitteln, codiert

ex pr i éren. 2. ‘EEHI&%F'P"?&??P'Q@‘H"WA??%?WWWP“G’H PNARequena Hiepineraiingghies heterologes
equenz e| aIwFIe tid codiert. 3& Bakterium gemaB Anspruch 1

oder 2, | n flum peide, PAA-Seanerzen &xeimiprizung ias heterologe
codi ert.

ﬁéf"gnlla?:gﬁ Bl v d @q é)che 1 bis 3, in welchem
di e Expr, SSI on von e MG '"ér?"s%f" Wg'ﬂ ¥ 1e eines
| nduzi er abef\leﬁérf?éﬁ‘)&e%ﬁ Ahsphuch ﬂ gé}ghﬁ?ﬁéseé&ﬂmngﬁigw%@aﬁﬂe}?&rﬁn r?arl%hewzalb

der induzi er R@fiferfiiOnot Or el n ronot or um ge Anspruch
1, wel ches.-vom St amm Rz21, R8631 oder RL7 ist, die bei der Anerican Type

Qul ture Cohd. eveiindh Sim HErEbIRE tundlMbAEIBBR cfbe Emeﬁmmég Al hus333Rdn oRaI53
und 5395%¢ zugmmwgRttdktiveh,Meterofefen/Genproduk®s inWad KilBdilrh BRI RFE&nd:Anspr Uche
1 bis 3, in welsluawivddsn E.cloh Bhktstiam biner\bakibicHonddnafdigél o a@znéth'ltéﬁ umrRGta-
durch di e i n Fiionséridegegee inglecDNResdr Balktdrien Bis@redgant k| easekart e charakterisiert
ist. & Verfah(@AuswihteiHeonsKlgrieh der iniSaleitt (e)rhatgastelith avutdnidh @nioRe3ig@k, Gégah GrifékGon
unf assend: 55 durch Baltexipphidgant TA/ urglr dien Féhigkeits zumindest| ungdBiitk tzelmmainmehr (hadiplasmatische
Ausschei?dlen ei Reoling io|dagy Keigmediumi ausauscheidane alo loing rllePrert sich Sinb Resistenz fehit, von
Kul t ur medi um b®elgher gie Kloag heritrenassend (i) ein E. coli Bakterium

gekennzei chnet (@ {esermieen sinerypslerquahirr porfirsRehyith fb) ahsoeihiien IKlons it pihere shombinaom d
ei ne Fi hi gkei t ©nYelprnyefasseng sina Pfsﬁ’r NAcTeavear. disesity Signalpentf.desbafihigt st demr Tsansparte

in das 14 eines P’°"°‘" '1 qon He mths‘m@ﬂﬂaP’P 2u HP"F'I' '1°‘\dﬂl‘"d die iymktipnglbmit piger B1
Kul t ur m&8i um aﬁ‘% Sia nilpth dstdip| qin epwlpschiey hejeralpges Replsip «qodiprh walgher;
von wel cher dag, rI‘P ighjpt die sf'f"f ¥°"é:|°ﬁ'e'f R HeAupNZAR 1 dematdgrum zu

unf assend ei ne r§ In Sian REPLL as b
den Transport éﬁsé\g,g,d?,{ ot ﬁ@&?ﬁﬁe ergklgneg 5"5%& schenq‘ﬁauoﬂ?g %%P?ﬁg? Fé’feﬁ'
codiert 49 und di e funkti onel I ver anpft ist mt einer zweiten

DNA- Sequengy, disghréal P, , ;
oo nocducr. vl s MBREIIC S, M e 0ASHo Pl bl o Vorstrn

das heterol oge (@ Inbér@hringbiihg6taSindk étstoH INTRESIILIBSeRMERBral Mit GRbr didpBrdioftdn) Kultd Yol FdnsN
des ausgeschi eatierenBaRtomin] Gnték LESIFIGURYdRY Int WHIINGY bikl il 46 KblondR i ddn 'KaRLr G6HEH3
Anspruchs 8, i nSeieldehaemtgasibBierkdeairdim Wi € i n irgendei nem der AnsprUche 2 bis

7 definiert i stb)inb&bhrivigbdngbrr don amiaren SeitesloeMératianvonl Stieie KH) imft isinbrezveiton PitdCsHul:.
col i Bakt eri unsemebmnz dieninAkeizitiTait elaem Wacheimibedium ish um | eing i Menibragatiofdueng, herzu-
het er ol ogen Ge ¥endukt es in das Kul turmedi um befihigt ist, unfassend: (a)
Urit_er wer f en E. (G dnkpbigmerk des (Nambrangnersinung unter Bediratiopen, INH@QEeneblqlwchmktwel?retﬂn
M ttel s % um Mg durshshedikpragenendfisktorian WW"G@P‘ duek disreystenMerbrany zuestateweiten( b)

Auswi hl en von H’é?\g‘ﬂ%'Pt | n Schritt a estel | ten Mut ant en auf
Resi st enz, geg ﬂ‘?e PP nddnbe PFQ? il z‘l’?“’ﬂlNﬁ“‘B’P’é"‘F;?ﬁﬁ"&l&@l"!'t einemn
HFS.. 8‘P'f‘ ﬁP%fE' Qt'?t*s‘ﬁ"f?é Beglingungen, in waighgy gich.pezifischea s

Kul t ur ium a
von vvel er d|

ﬁn i %n ehn{tg der S0l ghe e ne ReS| oS enz fehit,
in Schritt (b) oS 3 %ﬁ!ﬁ ne é’%ﬁ\ r?ane% w‘%%ﬁ QE}, rper rdgrrfurder
tikor, Z ist, unt i
Ut assend. el ne ot e s aﬁ?'dg'%r&%ﬂ it 'Laeqe.':‘q f,taia .. e

den Transport @iz6Rsn; Bﬁcptel ns i n den peripl asrratlsc Raum 20 ver m-t

codi ert sgind di @) bgMidnbi8e sichtbérdn SWIIBYHit d6h Bakterienkoioffdh tnedar RN 38 GALRRR Identiizie-
verknOpft ist, redider dis Rrofindubsancidehdn Baéreh.0l oges Protein codiert, wel cher
rekonmbi nante Vektor befihigt ist, die Expression von beiden DNA- Sequenzen
I N dem Bak & nedatven gemtitArsproch 10nalie( 1) inAwihens die lidertifizierton Baldstivhlkolonibre ius@Br Kultur

Kl ones, um zusoimswerdenen, wel che Kl one das heterol oge Protein
&5

zuni ndest unge/@‘éggeIr

13. Verfahren gemiB irgendeinem der Ansprliche 10 bis 12, in welchem das Protein rekombinantes
Human-Interleukin-4 ist.
[
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"aussthei den. 30 11. Verfahren gemaBl Anspruch 10, in welchem die Analyse
der transfornierten Klone durch £p'd 469" 76REN ausgefl hrt wird, unfassend:
(a) Inberlhrungbringen einer ersten Nitrocellul osenmenbran mt einer

di spergierten Kultur der trans- form erten Bakterien, unter Bedi ngungen, in
wel chen o vefalren gaheiiB ilgarideinens deri Ansptitche KO IbisUs, iamblcha'm@s&ﬁltagene Mittel Sitiavicletide r
Menbran Coetrehtangdst Wi rd; (b) | nberUnrungbringen der anderen Seite der
Menbran von Schritt (a) mt einer zweiten Nitrocellul o- semenbran, die in
Kont akt tﬁ {Veddhrenrgemii Anspruehy Yisimmgicham die Membranapgrdnsng,neitherbin a'nﬁblﬁmwﬁgﬁemiu-

st el en; embreie  dwisshesnda cwelior nilerahin ¥dd daih Vashatumemesivm YAk 7 walghern\gasc hen
bi OBy sch 'Hatelh. iass durshcsfiechakteriaden Kolonien ausgsehiediop wird.yiesin Sehsitten (ghbis, O naghgryier  en
ausgeschi ed‘é‘h‘”W rd, durch die orste Menbran zu der zvvelten Menbran gel angt;
(d) Trennen, d n und In rungbr en der

sch 1 () efffend %ﬁ'@ﬁ" il iiep e S ) DN PR
ist, dhter 1 ﬁ'ﬁb@[ﬂ it o %rﬁ'e'él%sh AR che

Ant i korpﬁ Vo ﬁ%ﬁp eﬁ ﬁ'eﬁ%@ c4|§10 is 16, wolthes n der zweiten Menbran
schenen

von Schr Eﬂng ‘nQn‘ﬂ Meldiuf! N I&EQ%ren‘Jn)des rekombinan-
| nber uhr ungb dnriﬂﬂ&sd'%rkg ran mt elnem markierten zweiten

Anti kQgper, @f'Retad EforQﬁHPeaneS B&kEbriéNvhit HethseBén RMbinbtsTCVbkiof Wer nibAt @& mutagenen

Bedi ngungen, il B4cebiaworloR®arSi Cht bare Reaktion auftritt, wo

Er st er - Ant i Jefigsper - Pr ot ei nkonpl exe auf der Menbran vor handen sind, um

sichtbare Stollen zu erzeugen; und 50 (g) Abgl ei chen der sichtbaren

St ol | en ns.tE. deinBdR@Hiing wislelds vbra ISitadim RZ2101RS63Kndldr IRL7 I8t die dbeictiar ArhericaheTvipe Ciliuree -
n,des dasCdisctibrchimeriagiand Hanbrildie degangsakmnearn ATCC 33851, $3963 uridr58964ugeordmet Aind.pr uch

10 odor 11, in welchemdie identifizierten Bakterienkol onien aus der Kultur

I sol i ert Rexandisatlon§5 13. Verfahren gemaB irgendei nem der AnsprUche 10 bi s

12, in welchern das Protein rekonbi nantes Human-I|nterl eukin-4 ist.

| 111115} 1Bactre de E. Goji capable de sécritprungens éjdrolpgue WQHW* gf@h%s '°r 'g@?ﬂj%ﬂ nem

der Af&p rOcWB“’&@’BP’%“aT?, in vvel c e das fagene Mt Itr

3% s e

Strahl ung i st@ uief' ac?s %@, ° mpﬁ ﬂophage
pasm|ques d ns Ie

I\/tanbrananord %d tu?“g?ﬁ% % é“%']t tteresmgi L?' aété én elabacté

ZW schen der 8 eo b ant 1} gg das

Proteig, das | rpawrﬁ ik s&ep@r.amsa o' . sbe!

schrit?en (d) W&uond %éu,u '?

in wel chem @&Bmﬁe?i’eéh dx e,qgeg dem bi oI ogl sch akt | ven 10

Pr ot ei n aber n| t mt naturl erten Formen des Proteins bindet. 17.

Ver f ahr e, 9840 bd 1| PvercaRAM @8 la phénsists Shg0éncd 8'ADN SodbGourii lpedlias sigvai dngpahi n ()

Kul tivgseren der transform erten Bakterien in einem Medium wel ches

Austrei ban BeRié akamverticationt @0 2\4 id sacdbddsBgiientd ¢'ADMcbda Gour IMinterleukilis-4 humaine.

Retransform eren der Bakterien mt densel ben rekonbi nanten Vektor, der

ni cht denk nBictige salon Ivhd Gelcomus dessretendications den3 wia'exprassion des detig sdguences ¢'ADN

Bakteri um estbaub econtdila dinguromoEpitduc®B631 oder RL7 ist, die bei der American

Type CGalture 20 Col | ection hinterl egt und denen d| e Zugangsnunmern ATCC
53951, 53958acifriel d&Is seyandicgtins ¢rofl ircRronagte indyciiRie.pif leiamotasiac . Bacterie de E

Coi | capabl e de secr eter. un gbne hdt 6r ol ogue bi ol o ue cli
mi|i eu dé 2Bacténe da i reyppdatien, fra oalie tg (% gg %ﬂ%;@sm 3Bo
caract eri sel4 E?rc‘l]?%mf gqvatt 4 ées&"”ﬂﬁ (fegﬁﬂn P 20t 6P Rage

T7 et aptf“? de de s4crdter au m)l ns environ dIX f0| s plus de prot6ines

p~riplasm thgéen un§ Fﬁléon d éHd Wofis 1 9% diNE véikut %k&nﬂm&%?ﬂ%%d&et te
resi stancé, ECQ B iR chiee 8 o A o o8l ) Bigui9C D1 nant
COI’T’pI’ enant Bne pr em re se uence an pour un pep | g
si gnal s,CaDaRls@odd delpfoRuckibn @E{dlp?&éﬁwhé@iénoade%aﬁ%toompmt :pr ot 6i ne ver s
| " espace perig) aSHikél¥s cOttrd d'dieSKidtsrie de E. Coli capable de sécréter une protéine hétérologue
biologiquement active dans le milieu de culture, comprenant
(i) une bactérie de E. Coli caractérisée par une résistance & une contamination par le bactério-
phage T7 et I'aptitude de sécréter au moins environ dix fois plus de protéines périplasmiques,
55 dans le milieu de culture, qu'une cellule manquant de cette résistance d'ol a ét dérivée la
bactérie, et
(i) un vecteur recombinant comprenant une premiére séquence d’ADN codant pour un peptide
signal capable d'étre le médiateur du transport d'une protéine vers I'espace périplasmique en
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op~rative avec une seconde sequence d' ADN codant pour une proteine

het er ol ogue souhaitde, |aquelle bagp@rigy 78¢B1Capable d' exprimer |es deux

sequences. 2. Bacterie de la revendication 1 oO la prem bre sdquence d' ADN

code pour un peptide signal onpA. 35 3. Bacterie de la revendication 1 ou 2

00 | a seconde sdgisenopfraive\Bidc omd se@ody sdquencd erADwkddm-péuMunmraeine 4étérologue

Bactdri e sol on |souniééegquel conque des revendications 1 a 3 00O |' expression

des deux sequetcles cendiipn dass lesguglies| la beeifrior @primertea depr shaudncesr dADN et sdctiteela 40

5. Bacterie d@¥ng hilopys dans Ip gyfieu deeyitvre: gir oot eur i nductible est |e

pr not elfr | ac. ™) isqiementflejlaprofging sfciéigodymiiende wire qui ost une souche Rz21,
r|can pe Culture Collection et ayant regu Ies

nuner 0S dlg?@@g@ Oazs% %‘T 8 8%9%?3%?"95??95919 que dpfine; pelon. 'upe; “quelconguengdes 7

Bact eri e sal SWf9E I conque des revendications 1 & 3 00 | e vecteur

r econbi nanj, %ﬁmh o) %M%PL?%I&.? o Bobid o poe b

d' egdonucl ed Lge. Sk
roducti on u en
E ulture d' une Eﬁﬁéeﬁfsht@ dﬁ%ﬁ%%ﬁ%ﬁ Qi’ﬁﬁ fﬁ&"‘?@?ﬁ?&ﬂﬁ@"ﬁ‘ﬂwl &oﬂrésges

hdt drol ogue bi @) agécheREPRRS cisHes UdEMAARrdRiTE FéteRd (aglfouf; It rddisance £ IR GR@ia-( 1 )

une bactgeri e dfonfpar eMabtéfophiags tre bl 186 Apitato 2U8BESIoER] Mt ¥nfirod dhtidis FIBY dePtibtdiRds! ON

- par | e bacteri périppiaigis énle miliedPdd EuGle qlRins AINBLinquHt JBLAS rBdidtdnkd BrofliIes
fois plus de ptioediom&s dgaavés pl asm ques, 55 dans e mlieu de

cul ture, qu' une) taislothet uTRNQUsalrs des ddbs eslsctdinés A Nétepedb)alr @n esctudREdmuitant a
bact~rie, et (Frinpranant\imet mremitrs essquebden dADN Caotipt @adnbn peptidg signal [agebled|étanize
d'\ADN cedant pmédiateu dudatsport duneypraking apralfbspacd’ périplasminuared iliaisauopéwtivet avecnaneor t
d' une prot ei nesagends sfquerqeAADNeranb b mecpieiéienhé¥golonge souhaitde letuel Yectelid regabi-
11111 111111 *nantest Eapéllwa de diyiger I'expregsion desipexsémientds Al ADNdargjes bectires ; avec une
seconde sequen @éaqglygq_r)llqs eleeefmanmﬁs ROHIEISFojnes Rypls qinseséerigp]iepratéion bftdrelegue.dans

les conditio dan les | g bacterie exprinme |es deux sequences d' ADN

et sdcr Bt e11 sg‘i ?“EPF'% Wy "aﬂ%[’ff‘g qe% °'H'T°F|"é'ﬂ?f‘lﬂ'eésc?ﬂ ?ffi’P'é' e P’éﬂ‘“%méth°de
(b) | "isol e { ne s rarée ?n {1 qal Io Cvé!::t 8? 8tﬂtu1'e rsge 993 de
|es § eglésg !ln c dltl allso SQIR/%IPT‘I a é)ma%n rs Sﬂ'ﬂ'}ﬁs jé?; Pulture

| a revendi catl
quel conque des L&

ﬂelt ceireglt g,g | cat : g?%rﬂguéﬁ%kg&f ﬁﬁ% %oﬁps g@pkcﬁiﬁgp vgcﬁﬁr[edsragtfndéjﬂ

(a) sounottre 15 bacterl e de E une d‘ua!r)]btlﬁre squ%sgeaT]te ?bun agent
nut agbne pour Ry GEumhdtR ﬂ&ﬁerﬁbib@@%”ﬂ&ﬁlﬁarﬂ@ A WHedaliANddhs s [cofitdhd188 1a protéine

bacteri es; (b) biologiqoineRRBRE sEsiie(JaORE bacAss tféﬁﬁﬁéﬁs&ra%&d#i)rbﬁléﬁ rhenfbireAb Qer B)
pour | eus resi sécane@netmbiane; cont am na- 16 tion par |e bactdriophage T7

et |lour aptitugh sépamedasahanbranes BDmBEe N sdcomid mdmbrdndide 1Blaps (o) @n REMACE ia@Sun
peri pl asm ques peaiss ahtigoms kpéeifiqudedecial fraifims dan's Wee carelibns| & sERoMERN HestEmpidkdse
resi stance d' oepérifiques brticrass-proidinegt e ddri vds; (c) transforner un ou plusieurs
dés «cl ones sel @lavesjameeonde memfapeleqét?pe;i@rpoumllmwﬂ@unatéﬂdsmnl:lléslant conpr enant
une prer ere sEymetie @ memirage dayémen cqtack avem urpease ﬂcheﬂQ@TP% merqué spfeifitus dw nsemier | e
20 nedi afBEePYE rd3ﬁ§ t‘P"sd%Hée qus'tﬂ'ér'weré%% vi 'e d&’e Pfﬁ@lersp?%@lﬂ‘ﬁue
en |iaison opef 'f’?r?Fep’ f)”lc’: Qf@gﬂ!] 'b'g?

protei ne hdter é %ﬁ?eﬂs o al"? 1415) A Pﬁff'e'}"%sc??ﬁﬂa culfisg,poup aigsi Hﬁ'ﬁ'ﬁ%l"? de
di rlger expres %n equences d' ADN dans | es bacterles ;et (d)
analyser I  Qekéer r ones sd en

or ot & ne hit @{%:E“ﬁé%“ Rt 10 B 1 GCf oTbRS e oo PR 3 g e ™
des cl ones transf’orrres est effectuee par une nethode consi stant a: (a)
mettre uneq1RMsHols SIdNBURY quBIBonGEb dbs kdvBrRbtiond RFE125h usgmeasksﬁmsﬁedm&ﬁ dild! ©
di spersee deseddmbihad. €S transforndes dans des conditions dans | esquelles
une portion des colonies dans |la culture est transferee vers un c8te de |la
menbr ane; $0 Méthode seidd)'umEdubieenqlie dustrévendic3lions G2 hA ol EHbt Mutigse ost Al rddRnemant €N
cont act avec ulradolgteconde nenbrane en

55 15. Méthode de la revendication 11 ol I'assemblage de membranes comprend de plus une troisidme

membrane en nitrocellulose entre la seconde membrane et le milieu de croissance, sur laquelle est
détectée la protéine sécrétée par les colonies bactériennes comme aux étapes (d) & (f).
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nitrocel l ul ose en contact avec un milieu de croissance pour produire un
assenbl age de nenbranes (c) soungp g o7 758Nl age de nenbranes &
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