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pr ep&rmitdioef BEoPNAgangi hightie awt nedanaie e sdohdice wiich ip glegtice 1td hebdging! ana exdeptrimthand a
| isgardoon trkeaeadifieh. 1 n general , according to this method, the plasnmd DNA (A
DNA) i shp Bnard B efAnme Kica mxed tnriipese ibfferseii he peesenge PR ONA ligpgecand dhgtestrmear t he
r egi O¥Wes HEedigs dpasfasging FRgliccelisegi on, which may be re esent ed by one or nore
nuc ol SEgecED ey @Q}"‘b itk F R Bl 11451
rct n ? ‘ d te le Feﬁ'ﬁb eégxtnﬁtgmmwelgwné( FI ﬁ )
sé’?:oﬂ'éf lé‘?f%?;ngﬁo °é %i' '\c? es 05T 3¢ t'?f’ubl tjie mol ecul e into tvvo
fragnme

treatment © oll causes exp
o oAt uh; ok to E)ZBEA'XM 55&% YRS hfigfpglon. to be
ol e e e e AL R it RE
| st rr#%@rdtosr%ﬁ{n%&tq y cMdidb 540ent® oﬁt’ﬁ@%%“f‘naw?@srfbunnem Fale ﬁéJQﬁa@éhU&ﬂt ly
digesbath Wdsh B, blsigRRuwikdn GlightR@HREBor 66-0kddi)is bymbsidshi§ Wch. is Ichpable of
genepadifpat BRObRIC kR GrmtoRlGal rdgld@ of b B dnd Wub Recla¥tig it dMbleB @ERGQARAY . AN

ol i genthe liend amifoatills fd Y cihicnirey ik Remé 6id obd e BRRDEFLscE S PS4l TS sequence

I S conpihe reeorbigmayt plaspadstpSr 228) gve238r eNe 244 ang pSEIr2g8, ndtaded by BorliigAhaaDHA C DNA,
and rasingopqena@s Seeematiee whivsts togn FuberitsiSea$3. 56 atches respediveialin p$ié 2ekaept in

t ke 8®dfeyarsiomiog Beuptticltdis.ed. The B, C and D DNAs are then m xed in |igase
buf f er dn paitiuisethpreense pisd colfs FAMIYS Bi syhifie (e rmalr Phewentirmea neuktiareledss used

for Mingh SR EPFNiggPIEteRss| Minyseplaln, isplpie ?erc'enoatow vitadn geepeiend iy ehe Geffedure 3,

t he P‘??P’é}eﬁ@dr%ﬁ"@mﬁlaég rﬁ”H"aiHS!M &2 |(H’é%ir 1970 351#58h theninplaraants ®eNdn enzyne
Sst | s%‘f?ff l"}'é%l‘ 9} resigiance on ani not er ni nal re on of

e rw o

t he TCE%&%M 8 GSt e res n en

enab $§D 6 grﬁjde%“&nﬁrh 5@&%&@!‘&‘}5%&@9?&9@ ¥ih or the

mg; Ué% thé?s §11' s%n ceuL E}a,%Fo SRS USLsmidd S s Bhersgghyence of
l:kfv@y AT olbvn & P iglla e(DlFbé) %U&?&#Wﬁ»‘r@tpre@gncg|oPBHr<§}9nthm£bﬁM £14, a

SI NOleRpsrbid g ambnPbs GORYCl RAlgHe fb sakeRRFESIyisd 5 Bie6She Yenerall ldwh S

capailkmiqués. bi ndi ng at one end to the am noterm nal region of mature S2, and

thus recreating the conplete information for the first 9 am noacids plus
mol hi oni ne, and at the other end tp the control sequence of pSM 214. The
reconbi nant plasm ds pSM 226, pSM6228 pSM 244 and pSM 243, obtai ned by
cl oning the DNA




codi ng sequences for the mature pertussis toxin subunits S2, S3, $S4 and S5
respectively, in pSM 214 are 45 used for transformng B. subtilis cells. In
particular there are used cells BPO02BBE5IBBB. subtilis (leu, pyr DI,
nprlerr] spr-), a neutral protease nminus and serinic protease mnus strain
i sol at ed |n our Iaborat ory, made conpetent by the method descri bed b%/d

o]

Content e % obgelis %@;awﬁ%e'ng ity £o masalfe?;:eé ggié@ﬁ@g s m;ga(

t f (f 1\ \' lw

( B?Ef:oﬁ )5{ i gndlqEBQ% s 55%/["'2%3wt AEma 18 (e
228) % r(!po Mu 45193)‘100% rgs (11% Qﬁ H‘o%)ed %éa'i ?Hens
were de%ﬂ:‘fdl cﬁly s#hd Sgaéﬂtlb I H‘Lrﬁm equwrvlu lch)
accor dangs he Budapes reaf respecti ve r?

codes: (ATﬁaG s@ﬂ@@sl}nay thed GCu&E362he pr(a&Ta% §t7§ha-ﬂénus£N£Qme§7a38%)sysz€rﬁJ QCthe
67320) . dRgeRidi puds®. t he present invention, and in order to confirm

expregsion of the mature pertussis toxin 55 subunits, the SM5118 B.

subti | i ®Brietelescgiption atipé Brrdedy t he reconbi nant pl asm ds pSM 226, 228, 244
and 243 respectively, were grown in a liquid VY (DIFCO nmediumin the
presence ofestibtiop eaayples rcinidrogtic anzymepepeticusieuttifg & DOMnisctie atppdiicr Jtes, the
Cent i gr agpeicipnditesubsequent |y | ysed by one of the generally- known

t echni® qlpsRressgn: this spihqmagpnign Gy Bhictnpmergasise ipPanabie of sygtepising|d rotpjy cersd vy aof
dyei ng \mff'w'acsﬂﬁdgé'wecam hi8 said PiatgPei9angy istogPresaRdivn the Bicioergs@igM( Nat ure, 1970

277, 68%%?&%& ?rﬁé’"‘d\‘aéP*@P?F BYATESOENah PNA Helgsules Fopfaninogy fragmest gt i | i s
have nol 2 000 12 00 00 dal tons

Pr ¥ hlS is 9 Q lfIC rggion 09 ule | vVh: ali@\ ym n i
[ﬁSpegt Itrgoﬁn&:ng;tp t e s%ﬁ&gr ?a ﬁnat?ll 3 %n Si aHd f&'c scte thgihzr;%ge egﬁ’mgdataﬁé Ff
acgopgt L mao )fﬂ lf a, %%\IOHBO[ ) at%@# 9 gj ﬁb;ﬂ% J Sﬁﬁfttoﬁ,gl troce | :'Iyose
Wi th anthreeg, S pt' 55, e 'S5 antl bod| es t us COQ#I rm rr’1g hel r i rrré.?no ogi cal

i dentit yrranémaen S{H@ﬁéﬂhé §onm.satnbrusr ol i Rfm hJa%mQ o Rk 8Ngdnttic information
ant i -peictdéa sy heaNA. Nes and in systens for the diagnosis of pertussis. 10

Brief demaing pedtdnis aiDNameoIideats WhickiSdthins BEHE Gbrietid RBrmRBEYWHRA endlldd répieied it C
enzymnes hesa pickd-@gadfsmGint tanng uw@edIdtAntrBlcBaLdT Betarblogdae ONA into té inB-orgahiem.
restricti dixasplésest. cidlig Jexipms eses hawral dldsimiisi g plasdidsreaistuntesintybjgining ited) oamore

or gani s meduencengfdiNAdroof difsyent diigivs.si ng a protein coded by a particul ar gene.
I n tHPs calde exnerimental giachploh helow 4re illgrivative oktheinpantamsnd arg yottlindingr cr o- or gani sm
Reconbi nant plasm ds: are circul ar-shaped extrachronosomal DNA nol ecul es
cont ai n@.ﬂﬁﬁm&ﬂi&_ﬁﬂmet eroI ogous DNA Prom)t or: this is a specific
region of _th nerase enzyne initiates

e
t F' *“ *?'%s ’KP tainad By, 'f'Sé*"Qﬁ eip!
BieaLs: s *ﬁ:@"rﬁ %Qki'“ R R fe
whi ch tra&%r%t r rSrt enEc% l rito H ? ?eﬁg 5?8 ?

transferrg (o] e

Transl at i @g‘?:e%%%g,;tpﬂﬁ%‘@ il g%??’ahé‘?rg ﬁ%zﬁﬁ?ﬁsﬂ?%sﬁ% KRS on
the hasi srigfre 9€8RI fhe bHsPIHBH df B3 rébambiRFEMladiVa Jdhp228RNA. Cloning Vector: is a
DNA ol ecrigifesvdung 8 - GRUM tRé Bihstkton lofie BEGHMINaRt didsh@rpdRtdeen whi ch enabl es

repl i cat i Bgurdsie sad 10 Showth€ EddstAE@aRT ReteaditbiarpidsRidpseckshor i ntroducti on of
het er ol ogBgLsesBNAd 913 isimowt the carstaitivn Of e ricatninabb¢gipldgsma4s.cl oni ng vectors are
nat ur al pFigsai@ls- ti% polesrviacdidecINSsdel, wbére theligtalj poateinsregirdcied flom Babdis SMpuBACeS
of DMA f r ©fM 32 f(ePNe A28).dpINyR44Eand3PSM 243) Fripear@k p&r 3 andrftredpreativelnpl es bel ow ar e

i |1 ustr atfigee 498 t Hamuppglin tfiogn 13k cPobipay'aide BPPrigei pigthe Mytal afroteless extiagied from of

t he draw %@ﬁw “?J?‘é (P 2265 KRR 238 dp M3 iandt (PBM Adisespectivaiewifh aatrR2dSh M 191
obt ai ned ¥ 5P ROBF entiBrfiesiand gpat aftivabpit lgGgntibgdjes combiasd wliReragifasthe t o t er ni nat or
of the phage (to) of E.coli into the Xbal restriction site of pUC13.
Fi guré lows "t he pl asm d pSM 208- A obt ai ned by substitution of the
sequenc he .artificial or for the EcoR -Xbal fragnent of pSM 208.
Figure orgtru wm)f oyctoning \etlor BS 15_&2 of the cloning vector pSM 214 and the

restri CN 1941t ﬂ%fge'ﬁg'@hich codes for the enzyme Chioramphenicol-Acetyl-Transferase (CAT).
55

10 ug of pC194 DNA (Horinouchi and Weisblum, J. Bacteriol. 1982, 150, 815-825) were digested with
30 units (U) of each of the Mbol (Biolabs) and Hpall (Boshringer) restriction enzymes, in 100 ui of a buffer
solution containing 10 mM pH 7.5 Tris-HCI, 10 mM MgClz and 50 mM NacCl, at 37 °C for 1 hour.
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internedi ate plasmd pSM 213. 40 Figure 3 - shows the construction of
the reconbi nant plasm d pSM 226. Figures 4 and 5 - show the construction of
t he reconbi nant plasm d pSM 22BP OFE8g@8e@B16 and 7 - show the construction of
t he reconbi nant plasmd pSM 244. Figures 8 and 9 - show the construction of
t he reconbl nant Iasmd SM 243 F| ure 10A - 15% Pol acr | am de SDS gel ,

where th |e gedle ?fa?fprv?f S eéyitqpae% ’P‘iﬂ‘ﬁ’? B‘ %we?tm g" el "°'”’(‘T)§M 226),
I(:pSI\/I ?2?&; sm;%TlﬁV Jos pr cnp gwdn r?ﬁ ames’do Ian Iso4 re Ct Itfyee y
I gur ereac ion |xture (o] v? 2 nﬁ nce ?tl %% e T Itii %Naég%erat? %M 24 4)

pr ot ei .

and ( p% q{:)sm{d e&é&p\/tgljacy ww s%;t%raﬁ‘w flom tfc\“ rea§grn m% eatﬂrdcerﬁﬁfu ﬁdogh 'aF\ E tl.lJr)fO di es
and  9Q@huiadd hode It 4 4 - 862r 38 trirRRH LRSindn h per oxi %ase @&EXA'VP'—E 1
Const r UCA{aRBs OF tehBNA lHRRT SIS 6% FoRMEPddliad gell %Q'e?debt@@ MbwddN@red aRasWhi ch
codes dhadspdridfig QNTSIE7ERNDIGRITRREEHIE Moy AEREWbYy Whidh sibe iditean (Gésbive bR eddh [ err]
of PChthdr. NAddr IHOEdIRe the NBo2apthalé tahkning 1theJgendBaugli@ts Mdcossdryd 8ot corbbiktionSdk $he825)
wer e ohgesi ed prdserit in3éhtiomiaties petlpitatién e cdolatidn, thi eladvivd DNA Bias eadosgendaddn Hpal |

( Boehrt nye biffer edution cantanmgeli@zgied8 TrigntHQIGOd @ m] Mgl andodigdsted witlo BRIUi @b the

cont airestristioneDzymv| GiH(BRLEaB7 | G foHatle hod'd) nM MyCl 2 and 50 nM NaCl, at 37[err]
for 1 holhe.enzyme regEiimnvay then siagpelhy KEqRIng 19 yagetiop e ¥ §5 tater {oyainutes: o ped by
ext ¥act i Bhmeans t°ﬁé‘9 rPéO&EQW%PPSﬁﬂbk@ e, gniyHhea RNA agments spigseonging to the 975 and
pheno|9° RP SR QPST" ‘W e Cial 8 ?B‘PbP?ﬁS?SédMF%a'F%WB|f°f(“?§1mlzyme~/ V).

h |W£ "8 TERDe 1% diech hanol
s Zog e ?@ N fﬁﬂ?é’@%vs i SO

0. 3M zf % @g}d Qghorrs run ea%an err] for
15 T A RS 3 ‘ggwr?%&&v% i ia@ﬁettu%tarns@w on

M Xt U, By SR e é#ﬂbﬂﬂlz'ﬂa e oo S RO sprihey AR £ 0 15
m nut snah érh‘lﬁ HOF § 6Rs-146) d RfomWiPRad mmlvf\lﬂ@bwséna 6 thﬁer%eﬁlﬁ}fdﬁadd%hﬁﬂye

5% poldyaasd/ kit @;mdatsﬁ»s, @p(ﬁem@éi showed t hree bands correspondi ng to

10322, 97heassdi@Okashasmesidpptd By &pdtion BISPLRLIIVE Mkt withan @ veluhé bCpHehol-t O

r esol elofolopm(iciaeh) dfd diolo@im-isbaimyd aideiol £@1,18pbat Be DR pladPRatdapatioanditicrooit ai ni ng

t he gendiurs esptaentrel copcmsaian .3M0and @Grvsitimescdf ietbanobdt -80M 6 ford8 mbwteaf t he present

I nvent i ofhe DfAtvess then eepapiet & iconifeging. drigd brater \@pyunt 4nd fipdin rsusbeiA im209 ui of

r e- sugpwfieiesduion coB@nifest PMeH 72 HisfHGH 10 s MoP@un 0.8 orid dithipithritol BT FrVEOou48M!

Tr i %- |9CPoviga Ferv m@ﬁf\)e#nﬂ]eoavm egiiht speviouanasiie Jphespigte (dFEP) deprydyiidineon

enzynéf'lﬂdlv%?hat IRy, QROXB'W[W'}G]“'H*‘B?D*‘% Thupnd dFPf@a@n'zglﬁ*ehqs@“&t?t(%Trﬂ’) Wwad8 Uhen
’6'% '%"ﬁ‘é 'W@é’@?’f‘%ﬁ m xt ur e at 65 for 10 ni nut 15 By

rreans of | h'8 FB

ff era was then
e SBi v9u m Vs @%bf i %Mﬁ |ttt%te &iie dal,

as Th '§§§S&§§e . g 3.u°r° St el rgfféf.% né § 28 M%}?s Lhopbe S dorent

corre rtd ;h asm was t hen

pr eci pi tﬁIe i d ageééug&fﬂde[&‘ .?{teb' ‘Fof ﬁ@?@rnﬁﬁ Bhis Wldc« 10rﬁ9|€§i|>TQNone% 6%

pol yachislaars] ;;iﬁ,a.gasm.d b1 @k rdn BOUH Joits WRBHAGo@s. 120 volts, the 10

f r agment ThéamAlagth &l cdrie8ith diftero #RIs2BYp bdne wedelite) ByOaxER SAd Gilbes bﬁéthMiX am and
Gl bert (Methods in Enzynol ogy (1980), Vol. 65, 499-560). In order to

separ &) Sorshetiges ehewhtsold [Soides for CAT (820 bp) fromits pronotor sequence,
contained in the Hpall-Hi nfl fragnment of 212 bp, the 1032 bp fragnent was

r e- sus perdachf plasr@0 ppPetdr (Polwfingar) BPhif fwere syerleaderd o108 auh bfaa wifergolBiviicprithinings! 0

Tri45- A pH FSOHSHE AP, m8 Mg Clop @d] ¥r i, Nahendaligested wite BE Hptf deat HBe reskiatipn

parti &Mv{pedt §st &g 15minptes. U'eoernzwweaquawawoqpéq* Py keeping 15 fepqipn edurg

The rééc fop A iytes: H@ﬁp‘éi%ﬁgﬂﬁ WS%:’@%?W&EPYBH asv't'q"r?éZPé%{wﬁ?Scﬂﬁefm'miﬁ'PQM th an

then

e @ P
aI cthT‘s %H?Tm :t "Pﬂ% ?ge%%\? %}Zﬁ *Qﬁ %Pgrggw
acestoagé Een'{"e Sog gnt ?'é 98180 BRAPOSH voI u 8?3 &HahdP Mgt 'g [err]

DRA was t hen separ ated by centrlfuglng dri ed under
vacuum and f| naI I y re-suspended in 200 [err] of a buffer solution
containing 50 MM pH 7.2 Tris-HC, 10 mMM MgSq err], 0.1 mM dithiothreitol
(D), 50 [err]/m 30 of bovine serum al bum n (BSA) and 80 nmM each of
deoxyguanosi ne tri phosphate (dGIP), deoxycytidine triphosphate (dCTP),
deoxyt hym di ne tri phosphate (dTTP), and deoxyadeni ne tri phosphate (dATP),
and 8 U of DNA polynerase (Klenow | arge fragnment). The resultant m xture
was kept at anbient tenperature (20-25 C) for 30 m nutes and was then
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deactivated by the addition of 25 nM of ethyl enedi am notetracetic acid
(EDTA). The proteins were 35 extracted with phenol-chl orof orm and

chl orof orm i soanyl al cohol. The EHPNA28¥B30B1eci pitated fromt he aqueous phase
wi th sodium acetate (final concentration 0.3 M and 2.5 vol unes of et hanol
at -80 [err] for 15 mnutes, separated by centrifuging and dried under

vecaur T8 PHAGEOR e £ BB LR Glnhodet R, 00 P

volts for Bir e@CAGACSACIRCTATCIAGANIA TIAQNGINCIONTGARGRYALIALLTARA he 820 bp

band was egwied G C’*ﬁg{?ﬁ% tjon of the

pl asifi d pSK;/I ?Sl%cwg??@ of CF;Q;%&%‘?#G dl‘herl r‘l”%ear)? vvere suspended
in 100 [er FPAGECE T@bﬁ‘é‘: C&%@MWWWW GAE Y s-HC, 10
mM MgClerr], and 50 nM NaCl and digested with 30 U of Xbal (BRL)

restri CliPRaghidryy Bfntrdlised faclerdif)f to Jgandtaiip th&hh. techii§uedNApidBantsQRE ol 1BrhindR6 osthe pped
by Kegpiafgdat gRgyel o B bl @Rcih artibuRnéftideal e irdctiigfie hihindtiohldl @anscriblier. pl asm d DNA
was preci ghé ahedllidaye mhareasla isb® tdhsiambE.volll HATRS callé maitid) edngeteainit) Be theltbadf

sodi um dmethad ey anahiatis o als gpacalbe dloting: Ge tabpiabtygMamal 198P)e the] trapsfortmiams DhlAg t hus
obt ai nesblepmd on Indatesraé -LBsagep@h @é @f Bactol Dridieeer 10 gf ofaNdSL S @ ofs\eksitextast edItSai ni ng
50 niM pRIFEORantr 08 ug@m) of erpielinMyCl err], 10 mM DTT, 1 nM 50 spermdine and 1
mv ATP andhe p'gwedPNN yest prlagipddogntve agpichlipregtantuAmRi Plogjesstbus ghtainpg kg thg o t he
artifi cpaihodk fesgiRentbywHersieues cand elall Rpcgmbinant HNA T@W‘m@m 594 Addison-Wesley

5' CTAGATRESTaIT mwmwmﬁﬁ@mme@m@m&w?mww gnd orientation of the

éﬂ:gﬁ h ainad designate %% Gﬁf&f@@"}s? and its map is given in Figure
cAaGitT GCCAACGGECGGECCCECAAAAATAACCACTCTTAGAGATC 5 This fragnent,
synt hesbﬁﬁé@m GW AL OinBERRAe | Y known techni ques, represents the to
termn ge of Ecoli, which is particularly

ef fici ent 4y AideSidshii% s &1 tvRFd3ussthldnn 26 uf SranSAk B bontd h&y YhameH 7.9ase

M Xt Y eTpaase, UsRh gei, 68N 0lad? dadCoivt $iBEG lang @lgbSed R 2 - € AsFIHRL MiRdtedOVitht the

met hod @esdibh bedndiinddBRAtWhER Eits b DNANaheaidg BlintGha@ni ng: a Laborat ory Manual

1982), t hend reacivh ovasBdbsedb@EhNEDTRC eCtddcbnodion lob®e ;:MoindLiBe BYarwas boscipitdtedDf

Bact o Tseppttediend diied.g/ | of NaCl, 5 g/l of Yeast extract pH 7.5) (D FCO and

100 [ err/ @it ugfot gdtpit@l £dtidn HinCE and 0.09Tdgeof loiorbl frddantghkined e dpgtribed stsmAd he
anpi ed | vére sysperided HNt0 K l?;;g fier sbloten egnteinings 5 bMaprhéd THyHEhE0 mivk Mafel, dBsvM i bed

by RodrPHué,Masramidng 1 (ke riahef THIINATieash (R 'EI@SBV) . 50-51; Addi son-W\esl ey

Publ i shi ng)‘e "@P"r’é@f"?"i "(‘i“lsl";g'ﬁ’“‘éfﬂ%ﬁte ‘P@per‘ﬁ‘l’f% °fo?3 @4 h ‘I"&g’?ﬁ ?!I'Eseﬁvﬁﬂwerﬁl&‘;ﬁ% sane
or 3%}5@ i BhETe %ﬁ%ﬁ Crphtr o %@qj i §ﬁ%@m§ e, psw
191 - - e 529 Nser f e
into pS ? ' of) tsﬁe p‘f%rgtn% gw%@ro%rc oemaénllj '"' 3 : Ig%gpgtr'oﬁfopof a
buffer so é%ﬂ n;n(l)s WMSQHG 0 rogvS verl h Tlég i gr(léol at §0 ™
NaCl an&néenmp nﬂ ) nfgs wére ?s@gted’3 c? méﬁgﬁ%ﬁ:\ sleRtficted tby

rest g4 c,t‘ddq&egazm,@gm V\/m ch cuts the DNA, generating blunt ends.

The react FRm \WaBctiSh @med 'Whtthe Ealmeaharamcogtcamt K&, 1i10RasOfoundbthaMnang thebe DNA
was pr egaspiids@bitshod SER0-ab ONA &aginct pre@ry Bsched &fdrdieddd. pSM 191 cut by Hi nCl |
and 0. 09 wgp pdsnidreusSd@inb wis degigrerid pSlit2as (Feiree®s described in step A) 30 were
suspended in 10 [err] of a buffer solution containing 50 MM pH 7.4

Tr i s+5HOP), MobiBicativh i@ drespatdr of the) ToriepTa,pSM 981 spermi dine, 1 nmM ATP and 1 U of
T4 DNA |igase (Boehrin er) The |Iﬂ_§|atl on reaction was conducted at a

t enper at uiteoighe piasnid pYYf208 yvan gspanderhly 28 ihdfecRuéertsp t'°§t°8'ﬁ1i5@%9 H mYmHerd Trist or 10
m nut estC'TheM MgelsSOmM iNaFk 1\ Oheh YR B3t fap¢ 2?1" %"f%r H?H@eﬁ%fﬂa?mﬂ ¥E83
cells ??F’Bd&?tét ICdE' @"Hﬁsﬂ” et t°p§%atl§§ccz g‘ ng?ete t by the
ot hBl (clche L WTB opne. of s f\%’f"éi? 0 S G iSSP e oy
as

Manual ngzf ' fﬁgtf\‘ﬁe g n LB ggar pl at es (DI FCO
p ur! by u1on n
ot or T kst g

chl oganp ehen| col at a concentration of 20 [err]/n1 These Arrp[err] Crerr]
colonies were isolated and the plasm d DNA was extracted by



40 Rodriguez & Tait's method. Fromrestriction analysis with the enzynes
BamHl, Pstl and Xbal, it was found that one of these plasm ds contained the
820-bp DNA fragnment properly | BBOr28¢&83@aBd ori ented. The plasm d thus

obt ai ned was designated pSM 213 (Figure 2). 45 D) Modification of the
pronotor of the T5 phage of pSM 208 [err] of the plasm d pSM208 was
suspended in 20 [err] of a buffer m\/F tion containing 1QgqvM pH 7.5 Tris-
HCl, 7 mM Mg err 60 nM NaCl , 2 U of Xbal and 2U of EcoRI. The
di gestion reactio TMAA%NI‘F’@G’%‘ﬁ'ﬁCSF'T\‘?}’}\FWT@M@FI'A@@T&TMW and then

stopped at $6[err] for 10 m nutes. In this way two fragnents were

Cor respondi ng 1o Sh Fﬁﬁ%@%ﬁ%ﬁﬁeﬁﬂgﬁiw@%@d%& 5 by fragnent

was purified by electroelution on 0.8% agaB8se gel. 10 ng of the EcoRI - Xbal

given bel on 55 it CRbEToRRcRTChspETRGTRARGE st 350 Sequency 'S

CTAGAAAAATTTATTT(RRAGTATERAM TRATACTTAAGAATACTTAA S5’
TTTTTAAATAAACGAAAGT CCT TTAAAAAATACATATTATC RB&coRI
ATTCATAAATTTGAGAGCTCAAAGGAGGAATTCTTATG 3' 10
TAAGTATTTAAACTCTCGAGTTTCCTCCTTAAGAATACTTAA 5' EcoRl 15 were suspended in

0 Femee %fpeadeduv 15% #' efo%'t"éfan‘f% '“66 SﬁmMrF"Squlidlo mM(MQﬁM m;e["‘ePV] and oMM DTT
and 2 Iﬂata @G 9 pY H’ liggsaat 4¢ * (fon 18 ous at 14 C
for mr?ure ?nd the ns or, an’t r:reet aé%: x EEE@I%? ﬁ o~ Sfla}lg %Ck)y h 18 (the'\)g?ﬁeat
vere {1 AEAHE G gﬁb oy ir 4

CO an S 'B(%nl“ng g? aénpt]l [5] n?nts
werg sel SRS EN aes odac 9&;8 oﬂdﬁ\q\mak g ST eliisen g ['Tbgkh% SEs The

pl asmkﬁl0 pg,@%@)g&%ﬁ rom an ony an sequen e xam and
Gl bert's nethod was thus possible to confirn the exact

or i enteRinkéHbna thoipBRMES S IDMA :.qéménh@on&rnhgftue%m* gohé AR ambdd driiSialRtb &afihdlorknown
as pSMwBia ZestA-l gure 1 B). E) Tnsertion of the pSMZI3 DNA TTagnent

conkai ni ng the CAT gene and the |lanbda artificial to termnator into pSM
208- A. 216 ulyOf frerplabmid fpSintea3 pbra sigbdedEBM3R LD ive bezyfie gestigRoehiirghr), 30100 wodt t he
enzy me b sblutipBomizining g e mM pHaTriGIG!, 1d0 rof NaCibsi fniveMgGlodnd thinovi e@ndapibethang 10 mM
pH8 Tl F-H®r 1 @0 nM NaCl, 5 MM MgCl 2 and 1 nM [err]-nercapt oet hanol at

37[ err] Thereattiongas stofried by extrectiop of e caction plvdude iih eaual velend efrpherfol-ghlpeolarmact i on
mi X ueed V\W‘Q'WVE‘qﬁP&F‘Y'VWW"‘é)f‘hep[PMUP& PRtiRieef.creparaer andriied lupdsr d#CGWmTf\Qoarry

al coh@NAZM optaiaed A Reg so-FioRRPed ip 330 of & Byjisr saluliep eoRl@niAY PRUMNTR? TPdt%um  The
DNA t H ?%MP%Q‘ngél MASTT d*gf"é B§OSMQHd Tn’ E%BM["éFﬂP ¥ g ‘bEff'?"é‘P‘” E¥Puti on

cont alp Y;ﬂ pH 7.2 Tri T err] m BSA,
er rl\A :Sad] he rtgems ex{‘ afr 5Wfth en ’gor foiﬁ gﬁl 3 V‘B'% 5!8 The

I’ﬁsul ta E%g % sg ate‘ﬁ% gn'i:ﬁr ne un ngs and
then gif Fb- S of ff FE niai Plsan b ncﬁon
phenolys LRk G8qeh ,%JH an chi‘or of or 1 | soany coho reC| pi tated

from t hermgdigeabvreRitas fas BRBAEALES - @yorqeamr rahé el Q&bpedjit 6§ < 4P et%nmeé:uum and
finglly 1he-chis PRBIHA thikilve 20 tHef lidabieddbnta Bof fBfacipigmidé ig8IMing ARt 1100 Bhs 3§ MM
NaCl awnsh d@sU of the HindlIl restriction enzyme (Boehringer). The digestion
react i orrthe@dIAcagréne coresiiondiitg 13 fjeciang off pproimételyinooang, dohining tre [IRE et an85 [ err |
for 1€hene meutistor odiBe lambddlifteges b slatroadaasiids opscribed toy IMaxavasndidiest. Incacital 10Nt 0 a
6% poliy 2t PSN! 20f-A werg aligesiertwithud® (hof MR0(BRYI resdriclior enz¥meeie 10 ul of .2 biifie sBIb{fan
f r e meentainingr0 e o TrsgH Gl d 0 tmHié Mol énco0 rald hledhet AbtCelpy! HOOAMReydhe reastierdliadi ng t he
CAT gé?Pé‘ s&}ﬁaed the DNA was precipitated, separated and then re-suspended in 250 wl of a buffer solution
containing 50 mM pH 7.2 Tris-HCI, 10 mM MgS0,, 0.1 mM DTT, 50 ug/mi BSA, 80 LM each of dTTP and
dCTP and 10U of Klenow polymerase.
The reaction was carried out at ambient temperature for 30 minutes, stopped with 25 mM EDTA,
50 treated with phenol-chloroform and chloroform-isoamy! alcohol and, after precipitation, the DNA was re-
suspended in 200 ul of a buffer solution containing 50 mM of NaCl, and digested at 37 °C for 1 hour with
20 U of Hindlil.
After the digestion reaction had been stopped at 65+ C for 10 minutes, the mixture was loaded onto 16
ml of a 1 mM NaCl, 30 mM pH8 Tris-HCl, 10 mM EDTA, 5-20% sucrose gradient, and the two DNA
55 fragments separated by centrifuging for 22 hours at a temperature of 20° C in a Beckman ultracentrifuge at
25,000 revolutions per minute (r.p.m.).
At the end of this time, the two DNA fragments of 6300 bp and 212 bp respsctively, generated by the
previous digeslions, were well separated in the gradient.
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the to term nator of the | anbda phage, was el ectroel uted as described by
Maxam and G |l bert. In parallel, 10 [err] of pSM 208-A were digested with 30
U of Xhol (BRL) restriction enzERed28180®err] of a buffer solution 45
cont ai .ni ng 50 rr1\/IpH8 Tris HCI 10 n1\/||\/gCI[err] and 50 rr1\/INaCI at 37 [err]
for-1 hour Af ter

sopar o g 418, rhgf ffi%ﬁsgﬂtg@ad Fim 350 caPY paP 500 b Y ane'esrﬂatfrvo kot ¢
contai n he rac showe sence %W?&% r’nenQ wore anl?nEcli_ am? 9 treJ! wit BSA
ntri %

80 [e”ls&? HVE BSla @Jt.ﬁég%mo E‘adﬁ?‘@
was Garjd & W8 i gg,eerdq, m nutes, stop

EDTA, 50 zwgeoatne@sw ﬁprbmheaamgm Ghd ryafawm&mhmb@s&frmﬂ o%ramms RL&REP!
and, afimge precipitation, the DNA was re- suspended in 200 [err] of a

buf f er SOlrhg iigatonGexdficaiwas Begiicd Quiivhaal .l biedBusterasddticlicastimbsoahm 3M 7[aemis-hef oo 1
hour w ia MYCLUIcohMIBTICH hM.spéintdes, 1t ATP @S2 UeNTY Igakt 4t@8- diads heen st opped at
65[ erar | f after I wbatoi Bl bobin StoppieH tati 5% Onas 10 ondied tiendntire ligatish naftura wis adet! aCl |
30 MM ptrBsfdmi mbigent EXO JMASEBNFA, 5- 20% sucrose gradi ent, and the two DNA 55
f r agment s Frompthe aecontbignisc ehieined by iseleptigropn 2B agesUplatesagontaining n’dpergéml L ghlgm-

20[ er r]p*rewcoaafﬂe@RWﬁ“ eflatpigdiaibe plesmifeDRiA wasexstpd by \Refrigrezoang F&-‘r methes Pee

(r.p. mY . thesg plapmidewae giposiad; vdinXbgleand, Hipdilt 903V THRTF 12 ¥Féﬁtb§ EUBRYUESIHY &hd 212

bp ré"sp ‘t°?‘i/8‘f' Th‘?é’ﬁé‘;"ai"é&" ‘ef’rF arprieniStcs, a‘d? rcj%"sf”i" ipig, f%érarce %Prat ed
in the E\r%ﬂ nam 'p n l |$lrn Je T:n 8 tr a] ;?

col | ect B Y PP ?{gaj%% CAHrRAr Rt B"urasrrag R 15’{}”1‘1'8?‘. ¥ JRYAPP

el ectropaf§|ore‘°é"'ae 895°%Gar ose gel. The fractions which showed the

presgncg,, Ere"zhe 6300 bp fragnment were conbi ned and precipitated with 2.5
vol ume hanol at [err] for 15 mnutes. After centrifuging in a Sorvall
cent ri f igHingP 6168 IDNRGoqBnde Wiich codéO1olinG Haff dkior eidikubidiiszt he DNA was dried
under vacuum Zlerr] of the 6300 bp DNA Tragnent was Tigated to 1 [err] of
t he 1004 sapcidning@nBéyend Idr aisrseslin® 2 fieed Jebebuahove. The |igation reaction was
carrbeed out Tn 100 [err] of a buffer solution containing 50 nMpH 7.4
Tris-HCl, 1dQgnPIViyQ] @r Nicpsial 6 atVPIBTUSA 19680] $8e146350 iwae, digested/IwAfA PO andf &all of
T4 | i gasgctiert er2iBfieein 5P uf gra sdlulpo gprdainidg(h0 mM piAd TrisrHAL.HE mMeMg®li el SaanM Ne@ at

st opped37af f@8 hpeer] for 10 mi nutes, the entire ligation mxture was used to
t r ansf or mieconprdierewas soppes] by B goT off thesmixiBreith tah @qyab vintsi of ahangl-chigisfosrh A by

sel e® | Bieroipmiseea and e Bilg yag Uﬁf‘@iaﬁzqr?“ pi 36@{?"!4% phgse YGWIZ&‘QW%W&W"B‘&S P"dand
100 [erﬁ"]"}‘"mac?ﬁte PRh PRAEPUElion OB aky8 3 %as extract ed b% Rodrlguez and

T fpar trﬁré 3éc r guseﬁn solyti tﬁramq]_i
eﬁlZ;is dige @ﬁ@% §m| ute ?}A ghﬁ' stri tr enzwt?ega:yg%ap % gl%on )FHP oved
the: gx fé%ﬁé‘é e b o4 1o oS Y Foffq bd ol Rhio! &5/ gsance to

O Ults

transcri BA (0] N
. mmm L s g,

was desi gnak@f wPiabhidd the sLbdidBIAG B¢ Ris- fragrgent Eﬁ@atﬂ@lpﬁsrad Lot 88 nitipleoniblbite -
sequance.cMy U 2 dasrepiaded bhid @n Braficlal Bk @F 22 Kpwnede deh@nsufuni t 82 A) Subcl oni ng
of the gene for the subunit S2 into the vector pUC12 25 10 [err] of PT110
(A. Nicosia et al. PNAS USA 1986, 4631- 4635) &ﬂested with 10 U of
Aval restriction enzyne in 50 [err] of a sol ut taining 50 mM pH3
Tris-HC, 10 MM My erd' W@GWWC%@GWHH for 2 hours. The

reacti on was stopped by extrga@dtdirddedtrdtienih an equal vol une of
phenol - chl or of orm and 30 ﬁihl orof ormisoanyl and the DNA was precipitated
fromthe aqueous phase wt B vol umes of ethanol and sodium acetate
(final concentration 0.3 M at -80 [err] for 30 m nut es. The DNA after

b
gsrérr it B e R e b Y
rrerc Oo dl'geste

X for
m nut es rg o fes FPJ?':; .'E,’ﬁ b4, ‘tk%%%ﬂre%ﬁl(d%@ed G a pro ﬂt&ee'} s (I}%ryraﬁr% en had

been staqgrmﬁqt e doukor m nut es e mxture ['oaded ont o 5%

acr yis;am dg s g@hont sl Gesotsp Wi E]sgﬂ M@ Hindin 5RUs contdhy the enTnepUEQQv&RJr iRORENL s.
cont ai a8 ghut REatEEER fueda. t he conpl ete S2 subunit was isolated and el uted by

50 ng of the 2680 bp fragment and § ng of the 22 bp artificial linker were suspended in 50 il of a
buffer solution containing 20 mM pH 7.6 Tris-HCI, 10 mM MgCl. 10 mM DTT, 0.6 mM ATP and joined, at
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Maxam and Gl bert's nmethod. In order to facilitate the subeloning of this
fragnment into the plasmd pUCLl2, the nmultiple cloning site 40 (mc.s.) of
pUC12 was replaced by an artifERD®81E80hBEr of 22 bp whose sequence is:
H ndlll 5' AATTCAGCATGCTACCCGGGAA 45
GTCGTACGATGGEECCCTTTCCGA EcoRl 50 In particular, Uci2 (2730
bp) (F0° Kot P%frsd'na’eyresmggf% of de@ﬂ};'géﬁn © pOliro gt % grt‘%“dre "?'h"aé U each
of | EcoH LA IS ol wtae o toranslo p %j*e“& ! g

r!sro e o te rans ter

annn i
T“SH% h duo ﬁ&%

st oppPly gst ? 95 % chB i; Qanaa 2700

pr eparb tfrlaarﬁen A% BN fr% éi@a OO"?\ 9003 pf]%g eM ﬁtaﬁm?d){he ‘réo enesé

fr ag gt 520l inuhf SrddiRatdh Lldle BEOIRaticARY ohib obsdrib&l UbsveC 4114 3¢ RY MhduRRe e e puC12
vect or nay; atioﬁ $idilrE wis th¥¥RSsel ! FarsBR eénﬁﬁteﬁtn@cﬁh-lm@dcel@gndniﬁe @insloan680 bp
f r agnmavate seBeledor® by JiddR dailiy A0 ighvil 6 adlpicliinnker were suspended in 50 [err]
of @ bufdere Hpicilinrodistan® PiraR)Nikdngforaiadntsrivhadisbd/ bib rapiti ektrddfidn, of 1 pddmidONA,eBr] 10
MM DT Bentdéned theModbPfraghédng oi ned, at 11 EP 0 281 530 B1 20[err] for 4 hours
in the presedicE mdsmRi ddsighatefidpSRIRER Waspasagted Binbpudfiedi froe dnp gtthéseclongsx(Figne, af t er
the réaction had been stopped at 65 [err] for 5 mnutes, was used to
transform conpetent E.coli HB10O1l cells. The ESMZZl pl asm d containing the
ar tif %M&tﬂéﬁmﬁ.ﬁzmﬁ&ﬂ@“b@ﬂwpfmmp W'ﬁne of the transfor- mants,
sel ected on LBaa plates with t on m |C|II|n
25 (g s % o ‘°5U °H§ égfyé‘tﬁ 'w—’t*h°f~3 W%AB%J"@TP”A&%T"S TR soni |
Fge@ﬁ’g

under 59

Bed above
fra m%nstpendié E;l Ou. ofas lutlon cg‘ﬁfﬁg @pg[ﬁ t atﬁ%ar N? m%i an re

iciliin

con al,\@ EUO 5, h Bah8ehslinC er"'t he
l'igati nQ}QQQIhJ aBH'ﬁxl ﬁé?rﬂ) ﬁ X%lcﬁ-tcocﬂezl?o h Qrgneltge heS resp-g IJ *09%' on

m xt ur@cr%ﬁ of SERioURS orfoRsihib Qﬁa% (Bf BarGSHR BhrRdis rerk AdnhovedBHdM. the &k n%téiﬁ\ falt he
t r ansfQfonwpihe s¥gé. sel ected on LB agar prates containing 100 [err]/m of

anpisCi | 1718 .reabfibn was stobped @1 897 1611 9 thihdted, @6 DB RRCipla¥aN perated hnd tha@nmEDsgamnt S

anal yseshspandédaipist 1%t seeM @n s afis-Hbie7pmhmasraa] D, Mg, santoanedr bdver &0 bp

f r agmefttibate@ae3’3406 2apinpésasinied WaExgnared pSM222 was extracted and purified

f r om oneAtafe dnhetige chaiae te 5( éridgiithe g8je. which cBjes BulSe Wesexngped by tipexigetely Jor t he

mat ur eu@dtidsgsbunit of pSM 214 plasmd. 6 [err] of pSM 222 were digested with

10 @ of st the esactiprbad heep sipeped itogin equdl usifres ofrwolrﬁmomqmr arsi stiyer.dhatRNA was0 iV

NaCl , Pepsifitgy W%@? ]’esﬁtbe?ﬁb"{’%rr] for 90 m nutes. ter the reaction had

been st ofEENA ¥ ?L@Pﬂ" 'at38d” ) @Ma‘t*@dﬁ'ﬁx"‘cbéﬂt"?"f' MQS'Fni? AMd re-

20 sﬁ‘éﬁ e and Hevbaipd g( % g '%‘8 Ihg0i o‘ﬂ”&’B‘Hf%f”ﬁ’i‘%g NaCl,. 20 mM pH 8
weF QB EOTS BAG (2AHBar eq

Tris HOLS i‘?"“ﬁe 'Pr‘f\?r"h/b"é[’%?'l"j

for® 9(5o ?1}:? rl g ) nucl ease. In this way,
men ntai g the gen or ature S

appr oxi s E}E‘* odg ﬁf’QJ RIS BDIQQ?J orB80 48 Ui Rocuart

res pOI}ﬁ, ﬁ p rt%%gl f%brlngﬁl (o] edtngngva dm{oé FwasPac

Bordete a pertu55|s were renove romthe amno-term naI region of the S2

geng. 25 The reaction was stopped at 65 [err] Cfor 5 mnutes, the DNA

precipitateds sgpa7atad +3na-4t Ben il agai n re-RBSpended in 80 [err] of 66

mM pH 8 Tgi d}{axg_gl ‘l&% W‘B—T? NEE@r 3 and

I ncubat edgé?G??bF@ynjdﬂfg ({Eﬂ CEH% At t he end
of the reaction the 5 end of the gene whi crEe@Rfes for S2 %’é exposed by
app¥oxi mately 30 nucl eotides. 30 After the reaction had been stopped

wi th an equal volunme of phenol -chlorof orm and ether, the DNA was
preC| ghis snglersteandpdslionapeqodiep 'a§b'él&l?,afflab@1§ e&%&%the?ﬁ@ Brwq' Fﬁﬂ?“@bf“ﬁ‘l”ﬁ@& was

- suf Haredeq'??feswe ?qu\ 18 ‘f‘gg’g{; b ?ﬁ? th T" "’EE’G"’HM NaCl
b f f ¥, 48] e
e g‘%@@ ! §%W&B%§§ ef?st'@sg?} P]wPavnuesmwe
! Oade or the react on dy been stoppe q %%?%ﬂo]p Lr!nrllxttﬁ"et) {«g‘s oad on o a § ?"ﬁuggrosge’ &rs]lo lf%d? n The

650 by éor\i%%mon? Qbs3b BWilda b ure

The DNA fragment corresponding to thls band, with Sstl-Hindlll ends contains the major part of the
55 pSM 214 plasmid minus the translation- regulating sequence RBS and the g-lactamase gene.
100 ng of the 6500 bp fragment of pSM214, 30 ng of the 650 bp fragment containing the gene for the
mature S2 subunit eroded at the 5’ end and 20 ng of the 50-bass artificial oligonucleotide wers ligated in 20
wl of a buffer solution of 20 mM pH 7.6 Tris-HCH, 10 mM MgClz, 10 mM DTT, 0.6 mM ATP in the presence
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In order to reconstruct the conplete sequence of the mature S2 subunit and
enable its subsequent cloning in pSM214, an artificial fragnment of 50

nucl eoti des was used, whose sequERO@8Nh&30 B40 +9 +8 +7 +6 +5 +4 +3 +2 +1
RBS 5' CGGCGGAATGACGATGCCTGGECGTGGACATAAGAATTCCTCCTTTGAGCT 3" EcoRl

Sstl 45 Th| s singl e-stranded ol:i gonucleotide is able to pair at one end
with the aHi° B"t’ 'f????aﬁ“‘f ol "8 Smat ure S2 and thus recreate the_conplete

i nf or matLl f ?“° ? P”'@stl U3 1S t'é‘??f%@'"?)ﬁﬁ%'— ‘%ancﬂﬁl('ﬁ% P PURi TR BPPA

ZA

transl atf er e | tro y neans
of thg Sst etran r%?gts were F ted e)flr ﬂp,on no?g ’f%{wl of {;lﬁcg enreopl_rl{en dil
and 5°U, gy é"&iet ! thgﬂ?f%rer U1 b e fro otop £ B elis- HO
10 mM MySdednt ] and ter the reaction Been stoppe e

di gestlon fﬁe%ta%r@p@ﬁ@%@@sd%téanrroﬂ oo O 1R BI9Ys QFi urgsf and run at 80 vol ts
for 90 m MuseSashis AR detl 16 tRAGEIMIE tRABGuLHIENSMENG shrdi g8R RYrDE OKF-e SRONAAIRY t O
thi s parempetént by HSinbthdd deetribbd BNCHHterte BREDIDRa (W61. 08 GbneRas?, 20f-2s8ltR79H pPSM 214
pl asni d miAluBe trdnefotntaaingdnad, is@ertedr QBB Trioss Blpde R BakaDiRb)dvith 1@ addition of 5

[ err] - | agimnasangene), cdldnedgheqisM 326 pBSWA bp fragnment of pSM214, 30 ng of

t he 650 bp fragnent containing the gene for the mature S2 subunit eroded at
the 5 &yl 20 ng of the 50-base artificial oligonucleotide were |igated
in 20%[err] of a buffer solution of 20 MM pH 7.6 Tris-HCl, 10 nM Mg err],
10 mM Dfiening ofghe,RiNsaauqnge witeh godesdernipeinatyre portiqupt the 58 subgnit Bl of 2 Uof T4

DNA |i gas at 14 Cfor 16 hqur The_|igation m xture was then used for

transfo —%M SupE Thi. F proAB [err] traD

36) . The th %9\4l\‘/;voesraeet aFlp Rge,gAaB E:r F ates PJWF t|on of
ges lh 0

20[ er¥] fghi] sp%mv% Uy §8 i 1 p T i ".11 \@irerR Yy {f?rby

rapid exgaction al ned

mat ure S2 iy huiidy waact%rppédhﬁ eeoetrcrrqb nqtutés*tﬁd mrecumts&n nq,etmt %pﬁ,qdadrbntomes%
Xbal - EC@t}ach: Bitand TGt Ploask st M6 Was i solated from one of these

cl ones. (Fing4?: bdnd comding e @36AY whichasdes $2 83 ey elliscrdna bawigd.ng the B.subtilis
SM5118 st rewhdntatdossiy, spNg R pEMPI1S @dRinid) (LIDBAE, MOsaieapet.epdidahy Gl baamsmit &adk.
descri bedrdsy (18a%5)t "®vAaechawioly"Duwbna w1t i) wasGGrgeste@enietio ULE Bamib i 58 of 2Difr) .

Al |t he contanirgf 10rmmMpt 8Cliriehiel 100sreMaaCE 8 mMdNMJBABhI(TTmMRtroseapiBbiband!, Agdr C for 1
Base- Di hewn) Thai ankynteh@adidlivas eippred wBh [peanplichigtofootisomatplehol (28R4:1 ¥OMteed ced t he
pSM 226 rqidrmdseprdy! aEsteh@hd VBY) 2ad 0 BNA mes rbcitithied @idAsomiagRPArgo! WEMBIH Bcwelemdf or

t he mat @y @espihed pgrve &fd 0P 80 I3hes17BE bi raompntIgiecioaied. | df' oft Hauuffereopriaifiog 204 d  S3
subuni t PHA-6gEfRAEL &0 mH MaClz, 4EGMMATT] 1 M "15?1""“]?(9 o T4ipasp i 14 Gfor 4P housnAS USA
1983, 4631““&'6@8 '°%9§?’1e“%ﬁ t%‘tﬂ’p%f f“h%Z@ o d? "B@H“fsi "‘Srt'tgatlarff’ff“”'ﬁe‘%aﬁe‘t??‘? m y | n

70 [fs ml'% 8&5&‘?“6 e °G I b |fmfe at 37 |
I:l?rges ¢ IhOerrcrllrn § ?/ 5 loro c}j?? tos1de g/%‘\h rsroar Py tbgl.SO
vol tS fg 'Ith lo é §re e med b r 'dNAntg; g':o'emejpw‘cate;: |rc‘eg codes
for S3 Yasa@l die wmeurauab.f.dge La‘ébratay ﬁl%Q(U%‘oM s .nt Plalthr @ 82P'§M3 ,ﬁsm
(L. Damt Gigeshibn cP@el oEEkids whn pmrem and' R Cortese (1985 ' DNA

chewi ng" \s0bt. thd 24 18dsmid3 7dnamera Sho@esS tn@diragbits, 160 4dom landB800Hbp irdkpeddvall, wifcha
buf f er aiegidyad thie Beacil@ientidiop b tBe Faghdntl cotiihing thé Genalst NAES subbnitt™M MgC] ERR] and 1
mM 2- ner c apé olestiddedignatad pSV [281 (Fjgufeot) wis brderted fidreorert yhe® § daret b thewaghod

st oppeddescitad pn¥awitisehdlor of or m i soanyl al cohol (25:24:1 VN) and chio- 30

r of o i s Gaikgyf teet pINNEBT gigsanid] was\igestad dith e UDRNAsHAVBRLeeddtipn ereymel inadPdul of a

i sol at ebuffepEUiagingfi4 FEMEL 1B Triph@pumhe Hlabls Gred eridseaatoathrpoieand Al mYORChe 3Gf Ct he
1738 bpffi & nt were | i gated in 620 Berr] of a buffer cont ai ni ng 20 mvi pH
7.6 TI’I S- r thg opped asrwj IDHAswangEeprp d| qn@

at 14 er_l 8& ?ﬁ’ Ej"m‘&ﬁete‘? '@é?Bf*g | ﬂg’@?tc‘%'gﬂaﬁg’ﬂ i PHEES & or 10
mi nut’ F5 g % t’,nde HREPHI L RN O g™ SHP TR A | IM
101 cel 3 u.g of pSM 231 precipitated after digestion Smal was resuspended in 40 u! of a buffer containing 66
mM pH8 Tris-HCI, 77 mM NaCl, 5 mM MgClz, 10 mM DTT and 15 U of Exonuclease ili.
The digestion reaction was carried out at 37°C with samples of 4 ui, 4.8 ul, 7.2 i, 10 u}, and 14 ul
55 being taken at different times. These samples, combined, were added to 4.5 ul of a buffer containing 0.5
pH 4 sodium acetate, 0.5 M NaCl, 60 mM ZnS0s; and 60 U of S1 nuclease. The resultant mixture was
incubated at 23° C for 15 minutes and then stopped by the addition of 10 wl of a solution containing 0.1 M
EDTA and 1.5 M sodium acelale.
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35 From t he reconbi nant cl ones obtai ned by sel ection on LB agar pl ates
(Difco) containing 100 [err]/m of ampicillin, 40 ul/mM of

5- br ono- 4- chl or o- 3-i ndol yl b- ERy&RecEIMBHe (X-CGl), and 125 [err]/ m of

i sopropyl b-D- galactoside (IPTG (Viera J. and Messing J, Gene 19, p. 259
(1982)) 24 V\:hl te AmpR coI oni es were isolated. These col oni es were exam ned

?: Wabﬁ"‘t?f’te Wéh ?i‘é’tﬁ"t?mﬂ‘\% spyY ﬁt—ffm}?bfzﬁoﬁ“ deé’ﬁ’? F%H"‘B °'fgﬁn| atis

t | iale PoeR i ‘6’" t‘% 982)
gndas gb%&ﬁ?con %ﬁﬁg ;Egzv (% me ase enz meS( g %%\ trl? "tﬁ%zyrre 5
lﬁfe

of th A
reSpegc;dktMl?lnM ul%é@hl%ﬁtpt(ﬂm df l oeﬁit@ﬂ/er 8 e{t’sélg oﬁ‘ 56’

H% b
cont ap 5197.5 hes-GENR A c?@ﬁ inRheéAgrdehice %'LQJ?% Wﬁ%géhfg
( Fi gup® cdr M@sureXt racted from one of these 5 cl ones by the net hod descr| bed

by Mani ghé sntif ligatlon midure was tden[uesd 1br t@hstérRg RSMeRALE fiammotcenas di gested with
10 14J of s&siebonfiBlaht)cioness bisthiddi by Beledlizy GFELE &yadfatbscdonthiniad 100 uyuhifoesm@ent, ad ni ng 14
v pHug/mbX-Bali £26 kigim! oBRANG, My(e] rewiicdted db arfl &-riteratialipdeitériiSanalincaan dndB8chndiy. NaCi  at
37[ err] Thereplicaleagipnieshfere hen lyeedrby abting theffites bitens SitNaOPidar Samin@ss, C5f\opH 10

i nut &8 Tris-H@ fqsiSagmites, TNNSHRSX Hr@ciHpT. B mbdNaegitthtesierfamiatescthnd S04 sthend toe®l above
and tW@Hteﬂﬁf@éﬁetfé‘éfslwﬁms@ef{%étﬁP]C gideravagnyffferr2 hogisut i on contai ning 15 nM pH 8.5
Tri's- 5d h%$7gg?wwf$%5febugéw gaspps @ﬁwa%a{ﬁ%/ﬁzﬁ%‘giﬁ?gégﬁ%g% Wi t h 10 U
of the 3 231
pr eci ?ﬂ’r;tgahat%&'e%ﬁ%@f”e ?’Vﬂb%‘t“?" ses%rmsv{vfée%{uz 8%’1’?8@'8"“’ "%"'%’b?’? ”°% gglgﬂuf fer

conta eqo il )Hgt ? G ot tole TMNASL socpedl MISE GlabdxynukBotdl! I and 15
U sml rac rO esSe clones Wa qr\_.‘ence [{ef:] ynU Ot ﬂ}? t h
fg%nggﬁggg gén e fel] t}{edB ﬁsu Q‘%Safb'g&‘ftg Wﬁ% Hur 6|a i rf%srhh@d( ?‘sﬂt&f ‘é"'el ng

&c& Bilond bithese Il-m&ede%%ﬂyeoep%M %'Ms%@%o%ﬁre addEd to 4.5 [err]
of a buffer cont aining 0 E, pH 4 sodi um acetate, 0.5 M NaCl, 60 mM ZnS[err]

and 60 U of S1 nucl ease. The resultant m xture vvas |ncubat ed at 23 C for 15
m ryt es and then st@p-pe;hltay:t&ar@hﬂtlon of 10 [er}] ofla solution

containing Q M.II;%TA@@ 1y luRacetgle. APa ng O0az81 530 Bl The
m xture was extracted wth p eno - chl oroformlsoagl al cohol (25: 24: 1,

V/V) and chidfitof &Ge ARamATRI Al ABT: 1 €Tpl §Sfi d DNA, after
precipitation and separation, was re-suspendefarnr25 [err] of a buffer
comtaining 50 MM pH 7.2 Tris-HC, 10 MM MgS[err], 0.1 mM DIT, 50 [err]/m
of BSA, 0.25 mM of dATP, dGIP and DTTP resp ectlvel and 3 U of DNA
y i Masug copfipedyipa I”é‘? oM £33 ?ﬁ?ﬁ‘t’ RI 'd the non-co éeq'ﬁnif”tﬂ*ée 9L Thcubat ed
at a dtfz‘ﬂ °“t“€’ dStsa‘F'%‘ aén‘er“‘ f’t‘?t“° gf’ ’é‘ at %fasfﬁfj?sﬁq{ig‘ A Wil di t i on
slt? ’t‘{‘a i Ftoac S AREFVGEMR £ i n

50 uI alacox ni.n 20, | rae Qn ] b
oS ﬁirte w%ti;ﬁgté B e S Bl

he rérg n|t
hours gati on mx ure vvas t en use r transf orm ng conpet ent

E. col k) sLt/t.Jr% o@ﬁ"tbbgne idrGhe matur® 99 sUbBGORD bEMBI4. Cl ones, obtai ned by sel ection
on,.B agar plates containing 100 [errj/m of anpicillin, 40 [err]/m X-Gal,
125 [ er rrhd gbneOhhitnPIddes UG Be Imeflrd GaLsABLNA NS q,eaAmSSvaaniolatwertdnu kiasesM i2ks er

( Schetletdmveiagrpiamil & bigediiby with R@ain @pd iPeatestrictioh @Riye®ds Wake clithie ipositae dorby

t r eat iesmgndidyeto thel 4 eargnamctdran@ 5% arind\euids| db@nrstréammat thatsep codon seshbaptdly/. 5 Tri s- HCI
for 5 mthug eknSMI233MeBSeKd NAFCEO, U pibkniafll (BiDlalpslinR&0 gl of p athetioh centeingi tAutMes and
70% epth8? dtis-iilr8 mMidatht @ DMadrercdntosthiriot and J OQuegr/rel BPAjab 8l &tiord0fosnsr | under
vacuum gy e ‘1‘??519?’5“3"1@9" stopppR @t ¥ Gderct Miprteb thet A B3 Riqeipiiziedt sepprated#8¢ cl ones
was tR¥§983% agv“frw?mqﬂbm |caI testln In artlcular the filters were
i ncubat éﬁerl‘#'c %é’e?ﬁ? VO g { 37t FOnEg B, g{Bé‘Pd'%f"f r abbi t
P Fog* r%t fz"hd%tta?et Fiages g ?°'B‘P‘68’é’dﬂ?‘ 76 EPfLs ver e
iy .t?) !

74 e ta e tcorrespondmg to 5&2%8 Sd { OX ezopl g} gﬁgﬁ
poap raﬁ-( &gdfil {?et:alﬁ go rclr"le denat ur e%ﬁjl W(% % by eas :{uéc S e

nmet ho asm ds as ahiro
Hat t or | TANg Yeﬁntsvét&a c?at@tﬁ.t h LPBS9a M@ inB 0E DRI éc tiofa 36 B
S € QI CG Gy 116 18 oMW SHN2REIRE 10 LRF IS 69 PN L :gﬁn%sa%nfez
[ er 1] dianTPd L€ LiX4E8S Rith 4U of Klenow DNA polymerase at 23°C for3 "minutes.+ 1 T r

| Le  Tbo ng ARR fragment thus obtaineS&ere dighktad withVal) of PsflaB3AEGor 1Ml an@\Tt'@ sodNdp’ ACG
AAT  iraffoent, ¥Hidh cofidsTior HEalimasd bubunit, was electroeluted as described above. Simultanecusly,
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30 It was thus confirmed that, in the pSM 233 reconbi nant plasmd, the
non-codi ng regi ons and the sequence coding for the peptide secretion signal
less 1 amino acid were elim nat eBP&284 58884l t of the treatnent with

Exonucl ease |11 and nucl ease S1, thus obtaining the S3 subunit fused to 7
am noaC| ds of the am notermn nal ortion of gal act oxi dase.

Fur t her rfgt ¥, éF" V@‘é‘tfrﬂ”{?ﬂ? 37 dgeptad Y"ég‘b i St 19 F‘f"%“%ﬁ'ﬁ’ﬁ%s RIS A AR i n

the recdBi’d rﬂ‘g §M’ i xact Y r ing to the
S P as H ﬁte j lﬁx d % t?
gg?hpm n Jé fm r??g f :%ﬁé ?lfl d mr%&cg@tﬁ%%hwﬂgﬁs volargtes%ff oprf;;ﬁmcg r!Pa '?Lgr%é 3

Subunrt q5 f o tavna& e o i, RSV 23 QRPN o RlaBSHlE Y

di gestl%mm.tgu Iy omga&at, fo%toﬂhQEHtuﬁ?:ﬁht ﬁhzagtte&b cut 1n posmons
cor- responding to the + am no acid and 53 am no aC| ds downst ream of the

stop codon respectively. 15 ag of pSM 233 were d§gested with 20 U of Xmalll
(Biolabs) in 250 [err] of a sol utimds cordedmt ng 10 nM 45 pH 8.2 Tris-HC,
8 mMMMCl[err], 6 nM 2-nerc t I%ggr m BSA at 37[err] for 4
hours. After the reaction h?@“ﬁ?&ﬁ@% W for 5 mnutes, the DNA
was precipitated, separated and TREQECCETAARGEATAGY% acryl am de gel . After

el ectrophoresis at 120 volts for three hours, a 942 bp band containing the
regloﬁ codi n for nature 83 and the non codln regi on dommstreantof S3 (330

tr:1§d‘n i let ( %/ ligage mi t re ’ﬁmlcgjgg 4lf‘$ B g r)? h n b
bGt I l(:j)ert %&q%\?ﬂ? ﬁ ’gfg}? % 'Phlé eI Bol4 pg‘f ory:ﬁ ltgfet" §’ ?222 bp
an V\B‘ eott m 6297 hour Aﬁwleéftrac ion hené) Ioro the was pr ated
m f Z pr a 23? diges' QJd EBET;ER Tn r?‘ gC|2
reacti 0%|\Wﬁ§m% @,p t on o | "nal

preci pi tat Tt@nreactu ﬁé bf/ %xtra’éubnW@%Qr@@&ldr@or*oanhQHJ bNwaé%rJEMt@Jd With2
Tri s- HClgthaddd SSebm 5 Tof tROpIbSlid bARIhuBBRpa88 afl 60 AVhidheI NIRnt
buf fer a:eﬂa.t.ﬁgetat gghevm;rttha A&A.@fsa Iéhm@%r td@olhyﬁaedr@ssﬁz:ea:t TZ BN 8gded, af 29~ C36+
m nut®s.16h8Ws.ng of the fragnment thus obtained were digested with 1 U of

Pstl at 37{menigdtiod Bixtule wes wEedatrdrahdt@miBf) Sonlifateht EEIBL1N1 wdns.ch codes for the

mat ure S3 TwlpShi 227 plaseid ebeistlataciart @d ohthe desobindoesinalinones obBineu by snetarsdny, 14
EP 0 2381B5@@ mlesowith thryadgiflion bicl 00 etnbel ApgCIR. inciys, degmatire $3vietdn prbcdded foy BwoRI
and Pst [aminesacidj @aningrwhighzwaserst iremeged perpdtmerft Va0 Stivigedse Brd Sy HGthioning imrine

MgCl [%er ra]“'“°!§(¥“'|‘fﬂk/P?ﬁti'@P ipfanigp b[VeﬁCPﬁ“ af’@)ﬁ'"i‘" iRstiction SHies Wé‘é&?tnl Eul dw‘?‘@f’bfﬁfj@@t at

65 [ er r Jivehs fFigyred )nut es and th emﬁ tated, first with 2.5 vol urmes
of et har? 9 of pSH2 r% 6'8‘? ¢! gl 0 ?fu’t Rufer “PW@H"Q/\FQ fMo. 5
vol umes P813Y Ui; b 37 Cf t'e ‘I’O; 'i;‘ 3/ gg anbi e d% terrper ature
IMCB).; I:,Lg gﬂn or eec oi ore (Pg (?or hree u:i ,Pé::{ gd? %%%g taéneiz;i|i fto“i 9 !T:%Q’

| i gase g of QNT 1r a' l %{( eft e l’esp ﬁ: lg ; r th :o lcf‘tlaons

RBS %‘2 31” & Borms® o g corditions

pair wth trtangﬁsro.latcnemascﬁan .tetnem M&e@hm@ oﬁmﬂm i3Skedt B 313f 1e8ResPr eceded
by thg tranglatigtidndlof thelfnix@Rs werd fe@lor fMifiminglddRpdtérd 8361 JM Y01, WAS

i ncubat ed Sdiectloh[obths fecbBtinghB wWao bifeStea bitlLE ARNpiIabORPEEING R0 BFmGf Cabramptignidslf €S.
The 5' OH fTheelaemid pSM 22B@udidimbethe gae firhienmattre Splsoliuyil e dlanmet it p&sitich erf undigk

pol ynuc lteabtaeof kherFaeciertid3a fifisial dromatar (Figuneo) was iblater frapxtneat the 6m™ wiobds.

phenol - chl P o ofrthg PINh@28DNAMIarsreused fopiransitrechg20mpaignt B.subdisiMp B oblisand

di gested wWitthe yeambinest cishesPatalysqdrpnJBAR eith jhe fad ipn efvehiskdnpiieniost (BIGY/MY), Lontaingd

Myq er r Jthe P28 @lasve Kidagre Bt 37[err] for 1 hour. The reacti on was stopped by
ext ract| on w th phenol -chl oroformand the DNA was precipitated with ethanol
in 0.3 BeYBSMn acetate. 150 ng of the plasm d DNA thus prepared and 60 ng

of thef agme tai ni ng .t ene for the nm subunit were |igated,
" tre SioRbdROhe GIKIGRen R Sed e Suurp Bt e B4 ShuRl S M T Gat | on

m Xt ure s e gehd ANRS 84 Huleh if pERRGLENt E coli HB 101 cells.

10 pg of PT110 was digeslod with 12 U of Aval enzyme and 18 U of Pstl enzyme in 100 ul of a buffer
55 containing 50 mM pH8.0 Tris-HCI, 10 mM MgClz, 50 mM NaCl at 37°C for 1 hour.
The reaction was stopped al 65 °C for 5 minutes and the mixture was loaded onto a 6% polyacrylamide
gel and run at 120 volts for 2 hours.
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The pSM 227 plasm d was isolated fromone of the reconbi nant Anp[err]

cl ones obtained by selection on LB agar plates with the addition of 100
[err]/m of Ampicillin. In thi <P ohbe& ssstRre S3 gene, preceded by the an no
acid al ani ne which was not renoved by treatnent with Sl nucl ease and by
methionine in the 30 aminoterm nal position, is flanked by EcoRl and

Hi ndI 1l He®P erd‘PP'B?f‘t 8 PRA copfaining dbggorn épr Wsﬁ“l”‘é‘ﬁrﬂaf é'§ﬁ@8'”t°? P dgsgribed py gur e

4 U of Hind
D Les ng E%?Fv ﬁvﬁ.'>?f“§b%§masn€@eﬁﬁd B Py T oSSR B0
NaC2 af*"§ I’:?scl'b o ure was stopped at 65[err] for 5

‘T/\e Odioppe é? B-c for j

tlo S
m nUt €s % %} Tn IJIBLS% e@ }Jue%g @ téﬁltam g»ﬁ 5 for S
el ect r gphgE .,$th@tprel vkt *‘r@bNA nga@@m i 51 Bt qm B S0t ai ned
the gepe, émMmféhﬁﬁmw%n@uhwﬁp MRS sk ed and ol ut ed. 100 ng of the
fragment Ag&r heRRi RE bddn tstbSedDaNgs - Garer ﬁnhmute»sgas Aigatib® mp@le N@s Qkedd M 214
pl aséni Gansiig compdtynt dicgemt e calst h ECORI and Hindl || enzymes under the
condi t i orrse @St i i wadh erectsd g Iteg@dnkionmalits adbtained bwasBlecidh foh B ayat plats t he
pr esencoptaming AUugfni T-galDidbudihigBERarait 108 gImf Snpidien. hour s. 40 2 and 4 [err]
porti ons Qo¢ of thesenilastmigls edogignated rsid44-r coptpingtsthe 766 bryfraomepictoredtly EBsertsliand M 101
cel | s. orgateddct i on of the reconbi nants was effected on LB g%?:rygl at es
contai ni § 92’(59?“&2 A Wps dgosieR Ingt0hpfifeselubiar contaiieg §9 raM pH@ TiSNCL Y8mMdViaCki ni ng
t he ge?ﬂs,’ M Nl Wi LY &F SR BaiG tor E)IhEPé any %&*Hf%e"f'hw'ﬁb“svﬂ BE!L 2 8Qiftier 1 ¢ he
contr ol E}g éh 74- nucl otide artlf i al CP was 1 sol ated
from ope ! O

we e ) al 'T'Il 2] 5!') 0
transfpr b sequeng;?fente’ st (?J[l%% t Oi%%'@gm ijsdgm & Eﬁ%‘%{ﬁc’ %w&ggﬂg?n;ﬁ[
cl ones e »e,‘4Y'v5 R96H L B7ACREEH SR mdchl 8T / M)
cont ai B aﬁd"?nﬁ/g’ﬁgp%ﬁﬁ AL of Iy ¢ DRA hg%m %ﬁgg c%f‘!r?ﬂ;ég\eﬂ of We DNA

Sequenﬁ}?w fefdrnfsOy §odn@rseulaﬁ'cer¥§' thd Emifidrnin@bobn biRe . r%étur@ Whihdnit Ad wibRE! ONi ng
of thesdyedmgs £Or the S4 subunlt in pEMBL19. 10 [err] of PT110 vvas di gest ed
withs 12 U of Aval enzynme and 18 U of Pstl enzyme in 100 ul of a buffer 55

containing 5Q nmg pH8. @ Trg s-¢HCl7 1 nM NpCl ferrj2 50 mM NaCl at 37[err] for

1 hour. The . r and the m xture
was | oaded &ﬁ%@&%@%@%@@#&é&é%écg@@g &\E;(é)l ts for 2 hours.
15 EP 0 281 BAATACCAGIZRAGGAATACAGGACCACTIVTGGTTATACOHCEAGTGene for the
S4 subunit was el ectroel uted as descri bed by Maxam and G | bert.

Simul taneously 1 [err] of pEMBL19 was digested with Aval and Pstl|

r est r i Ueiligaion ipasine was Aadier ot 4c GrigtiSnowh andtbetarprekpt 81 far S minutes.  The

react i onTU%@a%"(” &g Wep tgg u eé’rtP ]"a'fsffl’m femeant Eed JMIH cﬁb“ B 151 HEHPEAHNA t hus

P oo Egg B R prgant gm RAnp | e B 905 ol B v ©
on.of the. ofi m
contar i Q?e %" ‘%%T“% gail‘e ﬁ%ﬁe rdég‘c I on %@gﬁg Jatedlrgg%pedg)g}gu 'lez)ﬂrvI ?-CI)-P

at l4[err urs. Atter

M nut eg, Sup,gp&mb g@gg%fgpnﬁlwg,mgwﬁgd for 10 transform ng conpetent Ecoli

JM 1P1 racted fromthe transformants,

obt ai ned2hy &gém(m B8 wef IsukBnadliaih 3P luabeSsoRh@sH @hidinig 56 M SH BB/ TRd-H: gaim

1259/ nirgdi 6 napehed@Rodit@ndi Jahdri 00Aign oF B$A dhd fgageddt 3t heme1 phuasii §l9,of B@®i ghat ed
pSM244anh,5 ¢ oindliedlineltich dve ukb8anbr the @i#BY todon Briceapbloyimatalg @nad Bdeatavngtierrent ed. 15
3 [ er rthe fmigeBin @ddr o thaagenaivig@sbest formaBEe B4 resbctigelsol uti on contai ning 50 MM
pH & Tri Atar@e redqomhid\ipe) elrpded abfid C50r Frivindaglthe WA WasbpretipitetetaerRIspendeB 7 err |
for 1 #wdipededmy tspbSaehmidgopli th 9 U of BstElIl at 60[ERR]for 1 hour. The

di gest i oAtejeleeiorbasesistahd2q Yo i:ﬁ?é?\t‘@”%f’ 8880 iragpentirantaids ¥p racies wbich pades fpr t he

| at t erMEYASA RS 'ﬁ?;g g elyedt he signal sequence for the secrtl on of S4 in

Bor det eI 2P é’ﬁ?j"‘i”hgasf 'IgF'§? W@B‘r’o&rﬁgr% 3 24 Prgfioushy & sgscrip

EPI‘ a ,%gﬁe_l;*: @f‘? r::?‘[”r mlg fefl:s rY ﬁog?Ngér%aSP :Ygég %oﬂﬁ%gP (ﬁrg 'gb f 70
resence

f 10 v'\jsc rrl lales co i s ;

ohi ch ¢ %g 3 fbp ! il cie fmp?g 081 CANARLE LGl Bl UIRY 18 o, P

noterm na Ion O

mat Bre heS HIM text?a@tgd BSéne of these clones, pSM 244, was used for transforming compstent
B.subtilis SMS 118 cells. The positive transformants, selected on TBAB plates with the addition of § ug/ml
or chloramphenicol, contained pSM 244 plasmid (Figure 7).
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sequence is: 25 +1 2 3 4 5 6 7 8 9 10 11 12
AATTCTTATGGACGT CCTTATGTGCTGGT GAAGACCAATATGGTG
GAATACCTGCAAGGAATACACGACCACTTCTQeH 0 ABAEENBCAGTG 30 The ligation reaction
was carried out at 14 [err] for 8 hours and then stopped at 65[err] for 5
m nutes. The ligation m xture was then used to transform conpetent E.coli
JM 101 . EXAMBLE®Sd the transformants were sel ected on LB agar plates
contalnln% 100u/”r1 ofa|C|II|n 35 AnaI i f the plasm d DNA,
extract HOeP 8 Q Pq 'PRHIE P P Bunit e 47 bp artificial
fragrren rbcome qsel telné){(l)' t?eS se) or| gu gl 140 bp fragrrent The reconbi nant

nit in

pl asni d A nes was designated pSM 244-B (Figure
6). B) for mture S4 in pSM 214 40 2 [err] of pSM
244- B %P&rh&:@h o E V98 186 I%rr] of a solution containing 50 mM pH 8.2
Tris-HC, fungwo]plas@ldw%né@%&a@téﬁ@gkg@eﬁnal ansheblbgl lekd, Abil 15af 11BHA and

di gesf eehsasl; 73.1 85 bf PHO6 wdio RRSH digiisto in280Uk1 Of 2 GHIEHDH caMhing BunMToHBITREREH 150N ch
cut ups tnrwam;pé miMNRgGLN kitd AMIMIGMEesHSatharkbll wilPirmX biviaedny B34Q1 rBasRGH dhaymst r eam
of the tesmcnattitow. codon of the gene which codes for mature $S4

respect i velhg.reatfion was sRppegiroytereactiapadthitoniuhadf Peest-catrofppeicoanty! 8&harang, aftar 5

m nut es prechigatiNQeVRNA pasaeisyrrenaied i, 15118 -of TE (i@ mud @H BnttisiHEhded] 1 oM ERTAL biffeb %0
acryl 1am39eseg@ntlv AF vl of eash sxnnicoisotiaested wast ligatodimag Iuf of lipision Sixheriwvith 2 wited T4bp

f r agmen®PNAdgsaigimt "egon owegi on whi ch codes for mature S4 was isol ated and

el ut ed. 12@'Sd§att9ﬁ Mt e BW“%JSF# Qgﬁ%‘ﬁ‘PstcW‘Pt}%[’t‘ Egubiiiy PMEHS (Hy ' mplsm 214

previ ou oﬁhef 'l§§° as deﬁa b a; cf%t?l glfa 7my§m%b on m xture | n the
presence ? g:

m xt u e 1&"’%5']6 Pla r'f\fu :I Co#v.ulé'nn%'z%ldr:se enes mgg% al o ?ac &i)él Eunl ”sef ﬁ Ca
chl or Qes at es con a| ni n
[err] / m SKPA4® v%fre BE&mH'.@%H &i oP!a\'éonut% tcBrﬂ&J}u?gdmf .%WB# 816 Thhd1 ] 200081 T ' Ve

cl ones. g8 id AL e5 W -ffolcagtdbiahdi b 08 Lok Bs A G 50 O br NddEre SR éhzﬁlﬁe at
subunist 37 &5%or 1 hou e pl asm d extracted from one of these clones, pSM 244

was used 106 réd@RSa0iBbite ot BMREbENinGes sl iflel SrosiiBiioh; 1B ORA Wes d.aésedms gtive
t r ansf orun@mieSBehsakyatie do @Nof BRI @hesingsd M hres gddhtl mmmfmder|, esddo/ mia or
chl or ampiaeinit 80IC, forcaniigiteded pSM 244 plasm d (Figure 7). 16 EP 0 281 530
Bl EXAMPLENS dighsion miytuc was [sephshiAt 85 Gue soainundsi andh logded @sto G154 futyacrpitrdid@ggor t i on
of tee S5 Aftebelrittoptipresid)at S obinion§ 'wirst hdragreent wito raprowimaB8y S5 bpiwes ishited UCL 2
Const r uceritainingdtie geine fop ShAtRHY frsimeanminockciti®- [ err] of the pUB110 plasmd (T.
Tanaka and® ENLQ Sipdakhwas dingptad ity U BhleqeB ang (Bagif restrridm engympes inj 304l of 50gaM phiQ
1194) afd "8” ‘bF‘P"] Mgffte, peh SO Wedtes! & 36 1HC &Pr gé%*t' éeF 7 #BBR P lffmef“ Yﬁs %?C%*IU% on

cont ai nla?l Tris-HC, 150 nM Na N%‘% %
[err]®me EFR ‘Wf PR Ihng & 1By 3"3@0%1‘1 f’%?ﬁ‘&“tli%t ing & f‘?q Et“P(S’nthér?ﬂfﬁes at
37 [err]am °'?°'H‘8‘3? de Vs SEWRIPSh was st opped by extraction with 1 vol une

of phenol - chl orof ormi soanyl al cohol and, after precipitation, the DNA was
re-suspended in 15 [erm:]omf TE (80 mM pH 8 Tris-HCI, and 1 mM EDTA) buffer.

15 Sybsequently, 13 ,ﬁ@%m ‘#‘&leﬁ Iigated in 30
[err] of ligation mxture Wi units o W‘? ase at 4 [err] for 16

hours. This ligation m xtGHREARRATARGT CCRECTGACTE ﬁ‘:Ggm ng conpet ent
B.subtilis SM3 108 (his, leu, nmet, npr-, recE4) cells. The transformants
wer e sewemetted ligmed'l'iBABupbfauJecsw plﬂ)mba"rmi-lagmqanalmei 10 am O3 7] @6 mM AmP.an@@Q U of The
pl asrs d TEBMRRsec ant4aCriernt laarsi Tiselightioo fmidde Qvad psddaton regsidtingdg camdet&amdel 10ends
whi ch c&rpi tetieandahd tangempas vere feldcted op &P eaes siies fantaping AP0 ma/micdf enlpicitin.genes f or
the S5 subipirtasmigepSMe 2% digve ) amigh semdits el gpneowhichradesf for the geature §hesbunit0
[err] oﬁmwewzwe\mepel Q!‘Pqe@?eﬁ heninifgiog mpthighinesftagiesd by itherFceidrend HindIA gestrigionrv pH
8.0 Tr| §|tqsmas lsgﬁteﬁfgpm one of the AmpR clones.

B) Subcloning of the gene for the mature S5 subunit in pSM 214

5 ng of pSM 229 were digested with 10 U of EcoRl and Hindilt restriction enzymes in 50 ul of a
solution of 50 mM pH 8 Tris-HCIl, 50 mM NaCl, and 10 mM MgCl> at 37°C for 30 minutes. The mixture,
s5 after being stopped at 65° C for  minutes was foaded onto a 7.5% polyacrylamide gel and run at 120 volts
for 3 hours.
A 400 bp band containing the gene for mature S5 was electroeluted as described by Maxam and
Gilbert.
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NaCl, 10 M MgC[err], 5 nmM[err]-nercaptoethanol and 100 [err]/m BSA, wth
50 U of Nael restriction enzyne at 25 37 [err] for 1 hour. The reaction was
stopped al 65 [err] for 5 m nutePD 2815301t er preci pitation, the DNA was
digested with 9 U of the Bcll enzyne in 10 [err] of a solution containing
50 MM pH 8 Tris-HClI, 10 mM MgCferr]2, and 50 mM NaCl at 37[err] for 30

m nut es. 20thes ofj brekaoment W’?@PW@Q\R&@'S#%E@QGOQPQ 65PN 214 digestedsvithiEseRl@ad and

| oadedHiBHH ppsr the Ba%erfﬁ'l‘ qitiop Idﬁrﬁ“%’ jaye, wagg ligated inghg @’Fseé‘Fee‘EPr“dﬁﬂbP% figgset 120

lf18ru| g li 88? golutr t 13
cont 210 EL;E@ j;} SSR et 4 b Bk RIS, Y RS TR E pm, iz
was 1 ge n Fnl o i err (0]
50 MM pHy ﬁgénﬁd 243 gﬁfﬁm@ﬁw r%feafn urééé%fd % a{%@ ﬁ' iaof f%rq c?[iR hour

and a 4§80 bp fragnent was el ectroe ute descri bed ab ove 20ng of
the 26801&P ng I @ERINL43 Wle NBenOhiseli NG t%ﬁ@orhpccirﬁp@@mﬁmubﬁrgnéﬁs rh'1é‘9:e|§5 AiNge 3 Ng

of i eredmbantadidnkd, iselb@iéd O IT@AB YsRMHg 510 g/MiN B EMSRIPHETESE chritaineBARIRbSM 243
+1 40 plasmid (Figure 9). AATTCTTATGATATACAGCCCGGCTGACGTCGCC

GAATACTATATGICGGEECCGACTGCAGCGG were then ligated in 20 [err]\Il of 20 nM pH
7.6 TrbewHCES 10 mM MgCl err], 10 mM DTT, 0.6 mM ATP and 2 U of 45 T4 DNA
| i gase at 14[err] for 16 hours The Irgation m xture was used for

ENPIPS Pl d S5 geflupitsg tilg - transformants were

sel ected onLB a ar pI ates cont ai ni ng 100 [err]/m of anpicillin. The

pl asm d %C%yﬁ"‘ti\‘ﬂr“@ﬁ"aé‘aﬁf BPNE6; ﬂ’ﬁ@" wEMAHi 20A PEYEBSePeTivahe

mat ur e grgqugiﬂr?f) P ‘I"éWPa'f'lf)“sPHEm éP'ﬁ?g é’e%‘?@g'ﬁ?t (?'E?O)ts'rﬁé” VH 19 at i ng
met h| 0

frofR one lo ?Léh 4%5 Yas rifuge g. o ,u;qagq' C C@@H%a%%%?‘?l sol at ed
iy e T LA bzz'zEr i % o, ,%}r“@ i

EcoR o 0 rn of 4 dzrrrb e éma gugpe Qon[s%e othrF ' 08 -3l 1o ™ pH
8 Trlsm, s unaé} ,(l,\laC, Clerr] err 0 mnutes The
M XbUr €, 7924 af bedackh Bishg ws.teqm?ﬁﬁd@d 36’55{ &rdds suﬂér (&smmmmenlsa@d&fmnont 0 a
7. 5% padycFCshas] 38 2G@capBsindnbiN2084 giedbon\Vadb tosui foPbrododhensl Slue, And 8 rbjaitaand
cont ai sotubidhs tver@ et @od- Griorsatibies. S5 was el ectroel uted as descri bed by Maxam
and G | beo &l of dach lysateWetd @B lodb@orBd a269 polyadfiantidecsotiivg gio@xey! soiphiatee@SPBYg Ng t o
t hi s blaaechli aNedur& QR70)g273F 6895Md 24, anchiqgeedherdtiovtiow lat EcroiRlor dhdursithecrdtéinsuvetker  t he
sanme cdspihyed bols bpslydmseith Bedassizolies ("Bel dedrprharesis] of proteing apprestieni @eprodch’s U of
T4 DNAeditecdyys B-Dj Hargps|anp D} Risiwad; ppfishe by BiLuiressriineited)1apf dy rpnsfen ontg Scifeiehes .

Af t er aHSCRUEIHOPRYHoRAS Hik Biprsangulesqauent eatieat of thef fiffprs vithirabbit @i-S2 pd-S% xt ur e
was us?é’érst* oa"f’r%ﬁoﬁnﬁkm'es CHRPRYOh BNE Wi goatpntiyeppit c!gf | aptivodiep ée'E"P'B‘ﬁ’ 61‘“ t he

LT ans “r,r%g ;%awrr@a DAV ToyBh by St g i i (A0

h PR > £ S5
subuni 252 93 ? i e“b“ R Bpeet Wac'*d?r"é?frtf @%ﬁé@mg%ﬂtﬁuwa 50 g 4Eewer e
Lhen USShd g pg&r G oot 40 oAV ERRRL) 3 afhdeldll B
recon‘q;np‘ Eb‘?érc a§ sr'%% Fho @t ai ning s /

chl granp mm . of GRER s RsiL e,ara;@ mm.mf%(dfd/grsa%@hq XA 61 1 S

EXpr esgi@mgnfisat da SSﬂjﬁInHé’rQhe%aLtureg&ndlﬁﬂrs d@RfbeSabblbUNI ts in B.subtilis SM5 118.
B.subtilis SM5 118 cells containing the plasm ds pSM226, pSM228, pSM244 and

pSM24isiespecti vely were grown in 10 m of VY nmedium (Veal infusion broth
(DFCO 25 g/l, yeast extract (DDFCO 5 g/l) wth the addition of 5

[ er #5] /Wl Aokectohiseivbieptheviogioy obtié DBA[sequehceef whichl@®désoion & het@Giogous prbteiml clefaceach
cul ture tgsedtindt & eontzinsf Wig edbinsrorafancEpnaemrdvation debadilus engiein dschafiabiardoli.fier 1

m nut e ageneaxhigl edepeeEsisiaiee to bp |agtibioiesskapanyain naepiqiisy wd\histamghanisolzandrav pH
8.0 Tri sSiqny adifich! BOMRIOr Kbieh dicgalg thedragersplion @bel dipystramiromessenspr RIEATWhiglT §ages ( 20%
sucr ose, fC‘SC?S'ﬁWI‘CﬁFP W%C"WH”Q CH@,‘P"‘F’@UCQH\/I EDTA) WI th the addition, in the case

of %2 an | ul ar ensi ons thus
obt aj r‘Fé g\)@ afi‘é’bdr'”gg? C@r?r[ érrr} \I:r}/% tpél %rrgrn for functronal replrcatron in %chllus is that of plasmid
3. A vector according to Claim 1, in which the origin for functional replication in Escherichia coli is that of
65 plasmid pBR322.
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m nutes under agitation. 25 To 24 [err] of each |lysate were then added

36 [err] of SDS buffer (125mM pH6.8 Tris-HC, 30/ ul phat e,
3% 2- ner capt oet hanol , 20% gl ycerol ) and 2 [err] ﬂ!mmm})mgaﬁnml‘ and
the resultant solutions were FRP2ELE3NBD[err] for 5 mi nutes. 20 err

each Iysate were then | oaded on to a 15% pol yacryl am de sodi um dodecyl

sul phat, te Hmebt-85 i€anft 504 99 D)ai@0ds witl ESRI
el ec ar% gt‘hé garfﬂ #&’ g%é‘? Jzﬁa‘ Ewﬁm rér.aa? %aﬁﬁﬁ S r.gafspl ayed
@ gbﬂ?,gsm,t BESSER o T rop oresis of protéeins: a

pr aCtl ARdr AP RERAMN has ﬁ%ﬂ;p&éﬂ 8. @r C"BFT%Smlﬁuﬂéis [he RixukeVash uﬁubtblt&hﬁéimby I RL
Prse ssompbtahtieasdl HBRG1 Byns.t ransfer onto Schl ei cher and Schul|l nitrocellul ose 45

['err] Bbibdtion 6f thchnSoiamely wediartel @att dgarqfiatdsRentéinihg 2r.gy/mviot Enidradpbbdicoant i - S2,
ant i - S3he pladmiad £8M asiconniing B gand fobibel mesirer $ssppBilt ivae isylatechitbrmbrisipf ghedim?

ant iclonabbi t | gG anti bodi es conbi ned with peroxi dase (Ml es) as described by
Towbi n1¢0Hng TOVASM 2437 we@t therhabddnty tiandfodn c@opatioh BSUGTO SMSNAS ciia 8bthe\/OL. 76,
4850egpmbinent dianes. riglecipd lan GBOFrepeRpieingBh we/m!af GblepmeneniFelhcofginedt tie ASMAE3ght s of
23, ogpmidbigee®- 12, 000 and 10, 000 dal tons respectively appear which

co-m rate with the mature subunits S2, S3, $4 and S5 of the natural toxin
(Fi ). These proteins react specifically wwth anti-S2, -S3, -S4 and

_-85 xn;elsg(%dl e maiSe g§r§q trn%ts%d gmtsl i gtel gﬁgrlpaohoretl ¢ anal ysis and shown

i i %MMMM hesi sed varies froma

maxi Wg"sQJt-h@QMﬁ%écs@@@o@%% plgs%cﬂs Mbﬂ@héﬁ‘e Séhzﬁﬂ’ aMéMZﬁ§%s€J&@ 5) under
the el BREInCION ok 1P RidiGls Bkl iRESENHRAY BIFCD) 8 G yébat extbact @rpce;;sgmm eul for

the 4iBEH A8 1Qmidr i arsRENRNRS7 VEIcE e Rhrkes for a heterol ogous protein,

char ac1 nli@f bR dutiufd Wddaheni denthrogiaan B Efpehdri@emt@igdSat 4OC idr URGhuONMaxim@@l | cat i on

i N Bgpedd. MhSceli$ thus tbtdbseaerd viddhed i€ 80 mM gHE0 Jeres awlB00tM cladiand arsusm@adedt ance to

t he iamo0 WicOSET sufisataerasadrose, SO EHI 7.8 Trisad®t 5¢ VOERITAD rigihe adiditioarial tha cader ong

art i dfiS2iaatl Sgrod RO imgrmiwhiystrytlp.r e tesliutah euspergiosTthigpeiitagned ehreckedi @Bt ¢ danisc

mes sreinges unBpiARgiipch codes for resistance to anpicillin and chl oranpheni col .

56 2. Ao ¢éed of eagh dyseidivreep thep efdad (36 11! of RDSVRkfeh (TRFreM meingn‘S-HGr Steutpeivnonal

r epl dodesyl BHphats. A @rmereapioplsanch 20% givosspih ang Huprirormehegol bivey e 1 reawiedr di ng to

d ai ??i“imsl""ﬁ’evlﬂ’ﬂ #H99 r‘f'em’o?i" Ftﬂs f or functl onal replijcation in Esc eéi chi a col i

| S th a? 6 ofggch Iysat o poly la id ‘1“'“29’3,%9 gﬂy ?Watﬁ
L il G
e

E%o i‘ﬁ 95@?;. masfifé ’°‘%‘|"§§eél¥‘%g‘93m 45 BN sﬁécfc@'f
d'tiﬁ @eue ?asft‘:nﬁrﬁ fr% rﬁ}n su%'ieq[ér LoDl B Hs T Bl kS e kgt i on

h Qi a?a n%fsrs artifddiet O re E‘t(vé AR aHﬁPaGrSd W tﬁ%o eE’o &9%@[ at 65
er r er&d 87 egnagtake%bedt Hr Fontis Tuge Shekr@ dnll INBEAEAM1579) PRADRJsANt
EsscoroL B J& 4% @l a,em§e¢1uﬁcaob:a&sefsr&ehfroterren,atfaQﬁamnrtarswyraﬁs 683,008, 0220db, on L
agar12pbab@s 1Cmb tdakdis RGpetiivelyedpbdar Whick to-@lglaty @t mbiGelsububitesIsassa shapSM 243
contsy diitdGatulaetoge (FgufeotoAf he mat ure S5 subunit was isol ated fromone of the
CnR cl| omss.prdéifs regcetospepibidi? 48n \wet-82,t-58n-Sdsad -59 ahtibadisd, Gis decongiretee iy
B. slbptnuhdeciBvBordtit@indylid and silivn it Figurd 0-Beconbi nant cl ones, sel ected on TBAB
cent ai MvengpaBiity efr prpteinisyndfiesised wriemiime aimainum ©H AR o deR ardeS4p B 2ipBnusl efsmi d
( Fi A9rd8 '@}' (SI304 ) dey lhfF)CU'tEﬁﬁ?"e"ﬁiQ"Sdhs%'*PeﬁtWeverrat ure S2, S3, S4, and S5
subunits in B.subtilis SVS 118. B.subtilis SVMS 118 cells contai ni ng the
pI asHirigs pSI\/226 pSI\/228 pSM244 and pSMZ43 respectl vely were grown in 10 ml

3“".

of i um |enfc%§l| on bdh?A ) f e extr act DIFCO 5
%ﬁ ) Kﬁe‘i}? ﬂ or:tt]ar CsHm%]Q n{‘f { ctrona(l:??i;;h SaQACr?)?: arr e 03!3'90:%5&;%# ‘gfh for 16
ours. GZQS whrch og %Krﬁot‘é@ﬁan% ] lhl;i;‘ré or f
Cen”' icié rioo?d .cﬁ‘di}'éé Eipétt rarlZPr?HtEﬂJ asd%ﬁ nic @seﬁ&j R?«:A g B a' ned
wer e fjtah&%t ,,p Fehldrakbheiichlcl and 5 re- suspended in 100

ul, of SET buffer 0% sucrose, 50 mM pH 7. 6 Tr| S- HCI 50 nmv EDTA) with the

addig,i mectsrrhc&dmng:emn@ﬁ, iPAhiah the SgiPfor RACHORH rabncafonl.ry@&mwﬁe thatll ¥lae@ial ul ar
suspengi@ng. t hus obtai ned were kept at 37 [err] for 5 m nutes under

agi tation.
3. A vector according to Claim 1, in which the origin for functional replication in Escherichia coli is that of
55 plasmid pBR322.
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25 To 24 [err] of each |lysate were then added m buffer
(125nmM pH6. 8 Tris-HC, 3% sodi um dodecyl sul phat e“ mllmlmﬂ#ﬁﬁmhaml :
20% gl ycerol) and 2 [err] of brormmiesossoBue, and*the riesul tant*sol utions
were left at [err] for 5 mnutes. 20 [err] of each |lysate were then | oaded
on to a 15% pol yacryl am de sodi um dodecyl sul phate (SDS) gel (Laenmi,

Nat ure, f197@ytor Epordinggig@jairg hdn whigh the nugiqotise sequpnsp lsbihe ertifisial premetertis: 25 mA for 3
hours, the proteins were 30 displayed both by dyeing with Coomassi e Bl ue

("Cel el ectrophor ei?“ﬁ%ﬁ{‘?ﬁgﬁ“ﬁ“?&f‘%%bﬁahﬁ&%gﬁ% qdited by B.D.

Hanmes and D. R ckwod, ress Limted) and by transfer onto
Schl ei®cher and SchGMGE?‘FFSGQPFEFﬁgﬁ“QQTFEFF‘FCWTMT%§équent
treatment of the filters with rabbit anti-S2, anti-S3, anti-S4 and anti-Sb
anti bodi es respectively and with goat anti-rabbit 1gG anti bodi es conbi ned
wi th per gxighase, dbiipi kin A5 ShLPEEDRX skl Bodoblor d0WRHyRologTany S BERGLIY
and J., Gor defle bbBrI) PNAS USA 35 VOL. 76, 4350-4). On dyeing with

Coonassi e Blue, proteins with nolecul ar weights of 23,000, 22,000, 12,000
and 10, 060 Aaktbodesordibp ©Rinh ¥,8h WhichxPeRtoritotd orétéin ¥l aghaddre subldit b bérissitbi. €
subunits S2, S3, $S4 and S5 of the natural toxin (Figure 10A). These

pr ot ei Ns7.r daettosgeexdifg o &diny 1 \wepdsiteaireds iBa@Ris sub@iB, SMEN 84paM 2135(AA0C 6T820) es, as
denonstrat ed by i mrunoel ectrophoretic analysis and shown in Figure 10-B. 40
The quan®i tAyreedmiinatit Riasmidsysaivhies ihe exPresdien esa heterpipgeusraeioitu phtdifeddy thgl°ﬂ!’°$&'52
and S4) t o faminFleRing eeto es adinedyn IC1ars31 tenvel 0989 AlAsiaEpse 9vae: (ifh EaeRt aebHiaeY i ons
descri bed &BHFEen opaegsad ge coning\o Fuepestitchicade fprBe patsipgeys Biptels MDRA
sequelrelq(;e WiPEKI®GH®s for a heterol ogous protein, charac- terised in that it
contafns_ the origins, for functiopnal replication in Bacillus and in .
Escher i ofi 4 RETIoR= sl aeckiingid KR gy sy Heseloclodons Brpap i A ™Rt PrptE s
kanamycin, anpicillin and chl oranphenicol, and a strong artificial pronotor
whi ch_ di 6 HeSonlftar gAML @RoObradbaVdaN o Riafn SRS DR EbqDHE BodsodeS
for resistaneR doonahPiblhil 1 N and chl oranpheni col. 50 2. A vector according
to daiml, in which the origin for functional replication in Bacillus is
that of pi &eEantbingdiBlashid. psM2eNAYEC bRL2)a6ERTINd 15 GlalnDg, (A WHhidh the DINA sed0éreh cddae
origin for tdruRcBicmm subefd | cation in Escherichia coli is that of 55

pl asm d pBR322. 18 EP 0281 530 Bl C L M S* 4. A
vect ope atx GechimbipattelaSingip$M244 (AMCOBTIZH abdvedinyue Crint 9, drewlsahqbeDigee sepfiericé) eodes
artificial fgterfdtneture subunT TCATAAATTTGAGAGCTCAAAGGAGGAATTCTTATG 3!
TAAGTATTTAAACTCTCGAGT TTCCTCCTTAAGAATACTTAA 5 5. A vector according to

C ai m 1, 13 MeegfibiantpremDEMS € EFie 8738 eeprdingrio §laim nifLimrithats BY¥A Feauence codes

bi ol og;i cal [fgf thp(P5 maturggubpRfle protein. 6. A vector according to Clairn 5, in
whi ch®*t he het erol ogous protein is a mature subunjt of pertussis toxin. 7. A
vect or a’c“c&rrﬂfrﬂ'a@f"gs“d’%ﬁs%"ff‘ v p ePPRIRpLRESEI A% dpgd il T B 0 '€vs 118 (psSM
214) (ATLC,67320). .15 8 A recqonbinant plasmd useful for . the ex sgi on of
a hetero bg’i‘ m'%sr_op&rr%{"(sem na,gcoé'@fgaﬁn@a mb{;}' ts?lleecgrd erovaP PR tgﬁc?'ere—éﬁﬁl'gﬁgﬁﬁ%g%@—%? as
defingd in me 1 to 7, of the [err]-Ilactamase gene, with EcoRl and

H ndl 1T feetahib6bigiisieRENaRS 1o G 15/18ing baiusispls YA 1BEqUences whi ch code
for the heterologous protern in the restriction sites. 20 9. A reconbi nant
pl asm d &cadidl BgptiisosM3 aispsh226)NATEU 6B21).he het er ol ogous protein is a
subunit of pertussis toxin. 10. Reconbinant plasmd pSM226 (ATCC 67321)

accor ed ntp. tBecilb aubmisogMS movbEMARs)tNECONA23.equence codes 25 for the S2
mat ure subunit. 11. Reconbi nant plasm d pSM228 (ATCC 67322) according to
Cl ai m 9, 19% [Bacifyb syptiisHIMPNA (BMPUBHEECTHEE for the S3 mature subunit. 30 12.

Reconbi nant pl asm d &SMZ44 ATCC 67324) according to Caim9, in which the
DNA sequ®¥nEacillup gubillisr S 11§drSyR43idA 175073 buni t . 13. Reconbi nant pl asmi d
pSwv4% (,ﬁ\T(RCm67323) paceor ding.to Jdaim9, in which the DNA sequence codes

ethod for the preparalion of heterologous proteins characterised in that a micro-organism trans-
formed as defined in Claims 14 to 20 is grown in a liquid medium containing sources of nitrogen,
carbon and mineral salis in the presence of chloramphenicol.

55 22. A method according to Claim 21, in which the microorganism is B. subtilis SMS 118 (pSM226) (ATCC
67321) and the heterologous protein is the mature S2 subunit.
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for the S5 mature subunit. 35 14. A mcro- organlsmtran
reconbi nant plasmd as defined in Clains 8 to 1 “E \% “ganlsm
GO

according to Claim14, selecteé&pPfrzanssb®igroup and
Baci|lus subtilis. 40 16. A nicro-organi sm accor di ng to Caim15, being
Bacillus subtilis SM5 118. 17. Bacillus subtilis SM5 118 gpSMZZ ATCC
67321)23 Agnethpd acqgeding| tp Gling gl in which tgyicrparganisgigfBoguptii SMSC 18 1EMeR8) A

Baci | | us 563283 the heigiglogous "'("l?ﬁl\&@ﬁ)"%‘ﬂﬁé”@‘?@24) 20. Bacillus subti lis SVB

ﬁé? e§ g%%?ﬁ“‘;ég&f;%’%?%ﬁgf 2 ey 'Cgé@ ™ t°{’1'§d s]:"o'g é—%ﬁg—éﬁl’%aﬁg ?{}?ﬁkmccf or med

as defin rolpgou 8'0 5”s 0 mrat(‘)’\r/?/n I i qui d medi um cont ai ni ng
iﬁlu(r)rcg%p é“;i“é%ﬂag&%& % fal?r%é‘:% i ;%E#Fgo gﬁms BNsubfif sWseﬁﬁ%r%‘iA\fﬁ:f) ree
m cr oor gani s)m I éhe B. ero i |Os SM5 118 psSMZZ'é) (ATCC 67322L) and the

het gr OpagRahsplaERd €i n | S the mat.ure 82 subunit. 19 EP 0 281 530B1 23. A
met hod accordl ng to Caim21, i'n which the microorganismis B. subtilis SMs5
118 ( pSVR&&yr, dehTic(elid CBA)ncasithr tehehdiedl@peo IPagilcodpreaddai DINA-Sequdte naldirig, S3
subuni t . d&itrch Agokenhieiptineg.cdeBrali deg Utspri@eaiimdd1funktioneldh Reglikdtibve inBediigogdim sm i s
B. subti EpcherBVE coll. 8llq S0P 4ig)diq AABEENE gegenlbet F@RAtibigd Kapamvhiet Amritity ongs

protsei n Cloemehenige! gpderey “%ﬁ'ﬁml starkep Klinsifichep ProgWton euAitdden gietTeenehrigioheder i n
whi ch t h8icHyepisesp @’!fﬁﬁeﬁﬂiﬁ’ TI8A ontrelinsh Fip 0 Regjsieneagoqrpaspegipiip A’I‘tﬁ"%m@)" and

t he het eFYICes hs pr ot e| n is the mature S5 subunit. to PatentansprUche 1.

Vekt or i n_heterol oges. Protein. codi erenden
DA, Séu %kz *gﬁ o dr it divHiR SIS FERRGYS YRR "PEIGF OBt e f o
di e®f unk a?)"ﬁ épl i ketion in Bacillus und in Escherichla coli, die Gene,
di e di Nz, e 15

Ch or aﬁp%ﬁ%f P O B0 B 20 K Bl LR 1
der die Transkri ptl on eI ner dicistroni schen Messenger-|I RNA kontrolliert,

di exdi £ Redd PhAMsBRAG T REH BNEBdtbseqient B KEhdHRRHTREHIMrs dib RlgeRdedéter t . 2.
Vektor nach Anspruch 1, in dcemder U sprung fU die funktionelle

Replikation in Bacillus der vom 20 Plasm d puUB11Oist. 3. Vektor nach
Anspruch 1, in Lilrgls[;glg}gs C{E}ﬁb{;tgl%’l? plikation in
Escherichi a col %?#ﬁd@&r% é@f?ﬁ% Af?ek nach Anspruch 1,
in gem di e Nucl OMAGTAITRGA QMG&A@TTWWW&CW@f%i gende i st:

ATTCATAAATTTGAGAGCT CAAAGGAGGAATTCTTATG 3" 30

TAAGTATTTAAACTCTCGAGTI TTCCTCCTTAAGAATACTTAA 5' 5. Vektor nach Anspruch 1, in
dorn di e DNA- Sequenz ein i mmunol ogi sch oder biol ogi sch aktives Protein 35
codi er¥. VB"‘°'\'7@‘TPt’8’rsp'H‘§'ch nAteEheie ONASeayep? ¢ gt ?’?gt"%‘?’@f°19§'é°'ﬁk5‘t°éipﬁt°& ne

rei fe Unf’%‘?eéll nheit des Pertussistoxins ist. 7. Vektor nach Anspruch 1, hii

dci | ogt Vq}tcg §§%|0Aé‘s . 3 5S|§ t&gu\:gl%jsheg\{)%gé%?ote(rpe%w rggeé})nte(éa?l-ﬁ%p ?e@?”éﬁ% istoxi '%r L i ns

Rekonbi nan m ressi on el nes en

nUt z| "F h l&(;r naéﬁrAm?leEcﬂq IQM&%& aqg @acﬁ%tstﬁﬁé‘%g 1%8(%8!@ 2‘-@?41%6%?%?”5 mt EcoRl-

und oHi ndI | - Restriktionsenzynen aus Cloni e- rungsvektor gemAB der

Def i nid, i @BkomBinsHdd PRI, h&h@rru.eleme%sﬂn euﬁb@cﬂe@aoragéal R&bIRY MRGchigNerhiNan agienzen,
di e das betmkerhigeaiePrsataclaifasegit it BeoRi- Nundli HndRFRkFiktishdompmen alid @din Cfbhie9.
Rekonmbi nangseexidrigasm dbr Da@hioAmsjeh BadpriBheniadne, utkasie CBbiea] @ ®NRrSat@hienel Ne
Unt er ei nHieidks hetanoldde IPtateds¢odiesh O ia Regitktiontfelleiek onbi nant es Pl asm d pSM226
(AT€C 67321) nach Anspruch 9, in dem die DNA-Sequenz die reife

Rekombinantes Plasmid nach Anspruch 8, waobei das heterologe Protein eine Untereinheit von Pertussi-
stoxin ist.

10, Rekombinantes Plasmid pSM226 (ATCC 67321) nach Anspruch 9, in dem die DNA-Sequenz die reife
50 S2-Untereinheit codiert.

11. Rekombinantes Plasmid pSM228 (ATCC 67322) nach Anspruch 9, in dem die DNA-Sequenz die reife
S3-Untereinheit codiert.

55 12. Rekombinantes Plasmid pSM244 (ATCC 67324) nach Anspruch 9, in dem die DNA-Sequenz die reife
S4-Untereinheit codiert.
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50 S2-Untereinheit codiert. 11. Rekonbi nante m d pSM228 ( ATCC
67322) nach Anspruch 9, in dem di e DNA- Sequenz d @l@ uﬁﬂﬂmml nhei t
codiert. 55 12. Rekonbinantes Plgpsoreel 5300444 (A spruch 9,
in dem di e DNA- Sequenz d| e reife S4-Untereinheit codi ert S *EP 0 281
530 .Bi s 13. Rekonbi nantes Pl asm d | SM243 ( ATCC
67323) n&E tﬁ*emﬁ@p‘ﬂm}@ﬁp@smﬂi RSN RTCE EARER) swwﬁzuqm!?em@rnf@e BHA-Gpruetzediniels t
codi ert. 1485UNleleinbeitepditsmus, der m t ei nem rekonbl nanten Pl asmd nach den
AnsprUchen 8 bis 13 transformniert M kr oor gani spus na

Anszpr uch- Mkf°°é€ﬁ‘§'§’§'d§g H?rtm'hﬂ‘ée"Eéeé‘H’é‘?"iaE‘ﬁ'? 5‘38’61’ |"a‘i‘]rﬂ§" éﬁ%?i’ Qohens® &g a3 i F’is’é’rm'%

M kroc’)‘rganlsémjs nach Anspruch 15 nam i ch Bacil | us subtl lis SM5 118. 10 17.

?i‘gl l(lr)gmw«kolkéréan %‘b&] )l_}cgﬁs a‘*@é@{ efuls EsGCZ\:é)’nc%% c?h und %@E‘i itga‘f'lss subtilis SM5
(p.) SMZ%) (M &%aﬁZn?h?s%ch Al Eﬁ%' J.Anlrﬁéh Sdifld Aubtﬁ.s §M§ 1148 (pSM243) (ATCC -

67323), Vertahren zur Herst el l'ung vun heterol ogen Proteinen, dadurch
gekennzencfwémus sGIAR S BeIBMR26IATGYs7321). Anspr Uchen 14 bis 20

| tansform erter M kroorganisnus in einem Flussignedium das Stickstoff-,
Kohl enst tf fegtiesk lsestiisusnmls Monesnaegyighwoe emednl it, in Gegenwart von

Chl or anpheni col gezUchtet wird. 22. Verfahren nach Anspruch 21, in dem der
M Kkr oox gteniBsciliys sibtilissSMIS 1118 (sSMNEWIB(ATCE 673282 26) (ATCC 67321) ist und das

het erolugo Protein die reife S2-Untereinheit ist. 25 23. Verfahren nach
Anspr uch202 Baciljup sehdifn SNfet1SNPIM24HEHY FAB B. subtilis SMS 118 (pSMR28) (ATCC
67322) ist und das heterologe Protein die reife S3-Untereinheit ist. 24

Ver f ahr efi* N&W"’Arﬁé’ F‘Efég% "“' Het?j’%'?ﬁ é’r’°t‘M‘%r g %ﬁP@ﬁ’ﬁ“’@et sda'bﬂmqegla%

Swve# 4 bls °i"§‘?“° SRS freit
(Szpl Unt 2 EI( gﬁsw Ypleny 'P%W?reé hé{’ PIRRSPrUC ‘El“[}g%‘p“f"ﬁm %%mg i Fuid

M kr oor ganig sen%achsaép k) Bl B (RAE LA TOGHR R (slosith IR
het er ol c] g% )qgt%hgp Fo%b ro ,?erseﬂl idheit evendicat | 1.
Vect egy utl e pour onage "une sé6quence d' ADN codant pour une

. pr ot ei N, Rekdpren! rQQUﬁnspﬁ.@ﬁ 261 A defD ad MMikBorGHAisnlis BOBIbtiRNEMS QF8 @iMabd) QaTELE
replicati 0187320018 luh @ B @loteRi0gd BroleinQ@kb rbifelssMBtaMmsit BACI | | us et dans Escherichia
coli, les genes qui codent pour |a resistance aux anti bi otiques conprenant

| a kananMCiVB&hreﬂ(hach Andpr@i2it Cin | deinn@er eNlikrb@gadisings 8npiveisi $10$ 118 {pSW244) UABEEANT

pr onoteur &ri2ufistonelasdateropoe ProBinalid raifet84amsem1rihpit ison d' un ARN nessager

di ci stroni que, codant pour la resistance a |'anpicilline et au

chl or anp#eYertebten rach Yesptushy2l.siel dem feg Milwowsgriisoud Bopubllis MBI 18 LM | (ATHG gi ne
de repl i cafTBR ifonttasdnnelonePaisie de ofe Hribtminhdbiis Baci | | us est celle du

pI asinide pUB110. 45 3. Vecteur selon |a revendication 1, dans |equel

i'ori & n%e"ﬂ'%‘"?aé'BP’r catl on fonctl onnel l e que I on trouve dans Escheri Chl a
coli est CQ/I

I t
dans | eqliel’®t ””’ leona e ﬁ% X&ﬁ ?' f |"\‘°iq‘ ieéwlggeagérgcn ¥
ATTCATAAAT @ dqu p ur Ia r 3| IA i r AEI'TA
5" 55 021 I'ampicilli n lwmcol ot un u’ss tpr JA Fqui'c altrar;ls thJ) d'

Vecteur selafn nleesag,&\e%dbrmﬁyce&napou i3 Rsislafiaue! amb@u.ﬁ@au@m&arﬁph@‘%code pour
une prot 6i ne inmunol ogi -

2. Vecteur selon la revendication 1, dans lequel I'origine de réplication fonctionnelle que I'on trouve dans
Bacillus est celle du plasinide pUB110.

%v:

45
3. Vacteur selon la revendication 1, dans lequel l'origine de réplication fonctionnelle qus I'on trouve dans
Escherichia coli est celle du plasmide pBR322.

4. Vecteur selon ia revendication 1, dans lequel la séquence nucléotidique du promoteur artificiel, est :
50

ATTCATAAATTTGAGAGCTCAAAGGAGGAATTCTTATG 3

TAAGTATTTAAACTCTCGAGTTTCCTCCTTAAGAATACTTAA 5
55
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guenent ou bi ol ogi quenent active. 6. Procdd6 selon | a revendication 5, dans
| equel | a proteine heterologue est une sous-unit

t oxi ne coquel ucheuse. 7. Vect eugp 9=g?B30 31revendﬁlmnunﬁmﬁuuﬂclm en tant
que Bacillus subtilis SM5 118 (pSM 214) (ATCC 67320)° 10 8. Bl anide
reconmbi nant, utile pour i Vexpression d' une prot6i ne h6t6rol ogue, obtenu par
retrai ts &Vmut palonde reyensticelion 1d@n€legmgé§qq§cﬁei4’ﬂ0"tj@ﬁs Pous yna protéinelimmeundlegrs 1 a
7, du genavegent oy bRlopigeamerieesive- a | ' ai de des enzymes de restriction EcoRl et
Hndlil, et clonage des sequences d' ADN codant pour |a prot~ine hdterol ogue
dans | s Bjopesé SHE’(‘ Pd%‘i"?‘f @t dangdeaug la P’P%@ﬂf‘ﬂ@"'ﬁ’%&ﬁ%‘i“ﬁéﬂts ugits| B{urp go fa
revefdi catoBhoog e EaHES | oquel | a prot 6| ne h6t6rol ogue est une sous-unit6 de
| a toxine, eus reco ant. .bS sel on
| a reve{lnd %;E,PEJ,. |l;raveﬁd"“al}m Ue4ép1§a se %é@%o%gq 16 -% guéjc)gnl t6
mat ur e 82 3 11. Pl asm de reconbl nant pSM228 (ATCC 67322) selon | a

r eVeBd'scathrﬂdegmc%?\%m' QUL lleﬁprés‘@ﬂhlﬁﬂﬁeepr&euﬁﬂ]\été?& e, dtdhu Lé? r AN E D du

mat ut € S3vectbér dd kiarg, dRfidi QERNBY RAHaICRSH 44 1, Al (en 3%} S8, ii@mde des
revendi CabizpfesOde EbaiActioh ERI6M et IHMAMO BHUASHES dos/ioNiedles o' ADNC Esdignt L la | pPotsine

SOUS- uni t EsterBlbguk @arSdes sitad. delbsergiande r econbi nant PSM243 ( ATCC 67323) selon | a
revendi cation 9, dans |equel |a sequence d' ADN code pour |a sous-unit6

mat urse 9S5Plagudeléconnentcelon Gaenesdietion & derfsdeausl larretéinel nétfrblogmriegtane eaevhiténant
d6fi ni dafslaftaxige ceapelvatipusat i ons 8 A 13. 15. M cro-organi sne selon la

revendi cation 14, choisi parm Escherichia coli et Bacillus subtilis. 16.

M cr o- dPg%ﬂFﬁ@We@mbﬁ'ﬁntlpﬁMgt@JéﬁQﬁ E321) gplon's revengication 9. A% lenyet)d sqypRce|dAPNS\E
118. 35 19°d°B%tE?31ﬂ°EPs““§‘E|B‘P‘i‘"I9|S§ SMS 118 (pSM226) (ATCC 67321). 18. Bacillus

havead) [ bt sl foistim iy e b el ok dByrzg)

our asous nlt mal ute .
21. Proced repara I'on de prot6i nes h6t6rol ogues, caract6ris6 en ce

qu’ on_g saeeﬁde%comb L SBANK S AD soion | FABRICHATS, BL Bfkdl ESsduencRdioRat | ons
14 a,,20, gf,’a BSoliih dld-dnRdimbilgWade contenant des sour Ces azote, de carbone
et des sels mneraux, en pr esence de chl oranph6ni col. 22. Proced6 selon |a
r evendh@.abuhéarnde%eonmg& PERIGAEATEE 67828) s8I0k G BHdRERN @SdanBleqitBisédubifce afll 118
(pSM226) €odd phur @i/sd3dslynité Mbtuledspr ot 6i ne | r 6t rol ogue est la sous-unit6 S2
mature. 50 23. Proced6 selon |l a revendication 21, dans |equel ie

m Cr®{- drgHitiosngeniersd trddsfognédved unmlasBNB rebdrBbifapGMAA 8pns(Idk r&EndiceBiz B2 Bt | a

prot 6i ne h6terol ogue est |la sous-unit6 S3 mature. 24. Procede selon la

r evendilgaMiceorergaaismel sains 14 werndicatioe 1 hknisbranigksoliesehia aok et Bcillesisbtilis.i s, SMS 118

(pSM44) 55 (ATCC 67324), et la prot6ine hr6t6rol ogue est la sous-unit6
S4 mat dPeM'CQ’?'QaPP'B‘EE‘?!FE"%@P"lb‘ﬁ'%“&”?%%ﬁér Begiflysspptiis| SMRYas | equel e
m cr¥- organl sne est B. sub SMS 118 (pSM43) (ATCC 67323), et la

pr ot di & Basiles Wiy FHSLR b8 Mzgs&tgc&qﬁ%) S5 mature. 22

18. Bacillus subtilis SMS 118 (pSM228) (ATCC 67322).
40 19. Bacillus subtilis SMS 118 (pSM244) (ATCC 67324).
20. Bacillus subtilis SMS 118 (pSM243) (ATCC 67323).

21. Procédé de préparation de protéines hétérologues, caractérisé en ce qu'on cultive un micro-organisme
45 transformé selon les revendications 14 2 20, dans un milieu liquide contenant des sources d'azote, de
carbone et des sels minéraux, en présence de chloramphénicol.

22. Procédé selon la revendication 21, dans lequel le micro-organisme est B. subtilis, SMS 118 (pSM226)
(ATCC 67321), et la protéine hélérologue est la sous-unité S2 mature.
50
23. Procédé selon la revendicalion 21, dans lequel le micro-organisme est B. subtilis, SMS 118 (pSM228)
(ATCC 67322), et la protéine hétérologue est la sous-unité S3 mature.

24. Procédé selon la revendicalion 21, dans lequel le micro-organisme est B. subtilis, SMS 118 (pSM244)
55 (ATCC 67324), st la proiéine héiérologue est 1a sous-unité S4 maiure.

25. Procédé selon la revendication 21, dans lequel le micro-organisme est B. subtilis, SMS 118 (pSM243)
(ATCC 67323), et la protéine hétérologue est la sous-unité S5 mature.
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