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EP 0 451 452 B1 Descri pti on BACKGROUND OF THE INVENTION 5 1. Field of the
I nvention This invention relates to_a reconbinant plasm d capabl e of

ef fecting expression of a lipase orFB i%f%¢ 882 Pl om Pseudononas fragi I FO
12049 strain (hereinafter abbreviated nerely to |ipase) inside Eschericia
coli in a gpQnfidni Ci €ency, an Escherichia coli transformed by the above
reconmbi nant plasmd and a process for 10 producing the above |ipase. Mre
parti cul ar | ygackcROURD DFARE WVEKEIYN On rel ates to a reconbi nant plasmd
capabl e of effecting a |ipase expression inside Escherichia coli in a good
ef fiTi engy, 1.¢hroatb @véntietd! 1N that, when a |lipase gene is inserted into an
expressi on vector capabl e of effecting expression of a foreign gene inside
Escheri chi a cohis inentiar @iateg td @ regantinanteplaspiitl @pablengf etfertiggOsxpilessitntof a lipadaoriginated
r ecomnbi nant frqpd Bspndothondsiiegi 1IED 1204% elrajpr(mnalriatier abliraviated meenabyt te lipase)finsige ESchpriciapoll ibr
of Escher i ctipecdcafiiciendyr grp Egcherichia geli wansformeth biE thehabpieohdombivait [piasraid tapd @ pemgess dor,
IS used as eroducipg the aksive inabe.i copy type which is replicative inside

Escheri chi a c#ofe; pagdiquiElycthe piogant ivantian relates i9j areeqmbinant plapraid caspble 9k sffepling @ lipase
pl asmi d; anﬂ‘PWEﬁ'Q"H@Ide:EEMEﬁ in 80095t Hfigionsynehagciprized Bdhah yh alquge o8 fgdnspriedi o
coli strai n'“t°2" °’fBé€§§?’l ripable of PF@"'FZ@I%?’%*&'°’A?&3 fgggq_g g ingide 29 apCoing g s

a lipid-h di° ulaHo We°°"%“5‘ft acnewgecoeh'a glggm é‘sfgﬁeﬁ '°"‘H§H{t qﬁtgnoqu)rof a
clinical’ %f% ‘Us‘g ch arH‘?p g g: h°' ' gpsron, ‘?‘8
MAERTARN Lot b ?"n\f,ﬁe'apm e s e ey g '{ it‘r"‘g ,‘E .Zu|?;r|§1§'s
opthcal l'y aQtdegceip% %Jﬁgaqed,gp Furt her, Pseudom)nas genus bact erium has
been knoyn to produce Iipases useful as a catalyst for ester hydrolysis,

ester synt hesiiBadsh nBRl tbn GRIAVA' £ lifiihydrtARAG 855 mB. oL Bils- aPlaispRlcbsSiflg, | Adarting RGN
No. Sho 62- cu;lu@ R Adtbrgentd) BigSRAR! &t FukiRAlinfoBon® feals ey irb R Rank BIRGHEGhIdAY
t he Pseudongitfge @SBURydRAEIE Céster ByrtRosis br 6186 Ednidisiénint the pRARAST of0fheMRATRSdULE!
utilizati onparteWthrlyl dpicafly 2tNeCoimpoundss ef f ected by expression of usually one
gene conkAi nedurd@r, iPBeutititonas §enn® SaxfsdurNds Bden tkhdvnl th pasiecelibaxds Qsafl abd achlyst uor
hence it haestdddgdiolghis{ steridybthdsts or rterosoaversion (aparcbsie patanh agiicatibrelaidiopansiio. \Bhe B2-a
| eap. I n retoe898/1988r s, due to devel opnment of reconbi nant DNA techni que, it
has becone poJhke $redfia featere of e lipgeaseroduget by theFseudbracnahgpnes bactgtiugy isdnteresiing iy the
t hrough i t saspeasbbeommercial utilizationy biri % productiends effscied by exprpadioncas usupllypoe genetparaitaden
i nvesti g&a el toe chromesone AL ther ipagecPredyeinge bastedymiyhenget i hassheen difficelt & improvg te
Par t i cul ar | RroduRion ohhe tRzes Vit !eA>- a useful protein accordi nﬂlgt 0 reconbi nant

DNA t echni que ' "€CaThYRES '1"“e éfvé'ﬂpm‘f"f of "§°°WE'|" t DNA dechrique. i bas peepme popsinle toidedve
coli as hos?"n *l'ﬁ??éh‘{?%th? hdty thpugh jitg, °:Pt5’"t°h ‘H‘F‘ ‘ET[E‘C”L"F'B‘W"%?‘*WW&*’ thus it
SUbSt ance%h ,F (EU St| t‘;gu tef:ﬁ[(% %’8 %ﬂ;% 0 rgcom |n h C nl U lS mves
3?25?33; " iy "E ch : h. 5 E%fa Vg %,d cion o
40 Yeter ﬁ%;j udree %an uccg'q%g I n con | ki m n

expressi on of g rbé%ﬁﬁﬁfe%:& 'Bb ol ibdidddt lE»Qée geﬁe'sfroﬁn ﬂ@:’?&omﬁnla@ ﬁﬁz@@ts‘i‘rﬁﬁ.
appl i cat LPNIHPmined R Sidm Q56 dnd SHELEEIER lin confitRing W Ebr o VAR E3SRAMia

was so snal olitad athoktt(aéaaesé)mt bifpliatidn NoD shd1eise smmodaoée hnamuamfyam‘—rbw ed
pl asmi d- hoswasSesSimamnaayrab besn @fgeits Sfdbdeltgd BXBIbE S Edctbiht fashidmdstlystént Bipable of
Escher i chi asfeling ekplessiorgai@adipash fitign Esthgfichid-€all in gt efficiancewpoi nt, in order to
devel op a sui Febl siclex pieesik, dnorpéras davelop a suiteblé exprdseion maspideieisafiecting bxpeessién of a
| i pase wié hiipasebBwthindasehetichia colbinigoodnefiipivoey. the Presantinwpiorsthiae noted dechinadengeeartioin $he
have not ed eimbensiderigset theexrrespion vithin Escheticiva aoi ansidfyi rromasér. Astreresiitrhen 8 replication
wi t hi n Esche@iginchia anulieeny piRdyre W@s'p‘ﬂ dnysed ps thavepplicaloraf (letexpragsion veptor é’pﬂ e premeser
origin of aiSHl§p Wﬁqgﬁyhepww eyt hasrhean found {8d if iy Rossible tq wpiee expraseiorof therfipase
expr essi on Vi Eachesighia golidn B?‘Hr?ﬁic@?cyi anddpeseessatdprention hakbegp SPraRiled baserbypop the
has been® ofIPI4® it is possible to realize expression of the |ipase

W t hin Esch | d efficiency, and the present invention has
falaf s aEvHEN

been conpl e so above finding. SUVWARY OF THE | NVENTI ON

As apparent from the foregoing, the object of the present invention is to provide a recombinant plasmid

55 capable of effecting expression of a lipase within Escherichia coli in a good efficiency in the expression of a
lipase within Escherichia coli according to gene manlpulatlon DNA technique, Escherichia coli strains
transformed by the plasmid id and suitable for producing a lipase in a good efficiency and a process for
producing a lipase in the best efficiency in accordance with characteristics specific of such Escherichia coli
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As apparent from the foregoing,
provide a reconbi nant plasmd 55
| i pase within Escherichia coli
| i pase within Escherichia coli

t echni que, cherichia coli

str
for produm nﬁneﬁrekénp
| i pase int
of such Esc

i nv
pl as

&)

t-he object of the present

cl%foable of e

invention is to
ffecting expression of a

tciency in the expression of a
accordlng to gene mani pul ati on DNA
strains transforned by the plasm d and suitable

idn'borbis AP fle fhdwidy dRktiggd @ process for producing a

A RRSrhoik aua%!nm&mpasa o
| Gkt o@emuu.
t ion congy & lissed r;hrd‘n{a%r

&R
Tl e

95&@945%

e Inside

ichih EGl NS.

th characteristics specific
The present

g o QrbrhdtbF 6rOBsheriéhls) cb HRPREDFRAA with a
d for Idr@moemﬁeaaﬁamnae@mpb@m Rgd (a) a vector of a nulticopy type

replicative i@shélRidwingMNA sohieAceCddbihg a fipase originbied Borh BSs@tonohasfRIgIIFO (12X strain

pronot er) of umd@rientobtel ofdhid ke @smadii a coi |

pronoter of Escherichia coli
sequence codi ng g,lipase orjginated fgpom Pseudoggpnas fragie ! FO 1204@, strain

under the

30

A'?(?%JCQ\' EG&@AFAJA‘&SQQGEWM

ATCTTATTGG TACACC;@CCT TTTT

110

FArne Q?%%

TeAGTadEGH

GOCAGCGTCT TCGTTGGAAT CATTT,

190
270

TATGT(I?&G@

280

m&cffﬁ%dé&é&"’&%‘ée&?é’

| act ose operon,

tryptphan operon with a
and (c) the follow ng DNA

darATc%‘PA'rrac racatBocecr TTTTGGAPTC
T CGGTAAATAC ACGCTATCCG

TTC 70 99 90, 1490
YT CAA
@?Igfﬁeo,@ GMI &MA@@I«%I%A%M@E@Q o
CA ATQ%AGCCCG AgEgZGATCAA
'i::\;%b‘;o GCCAACGAC@%\C’(GAAGCCCG AZEQ}CGI IQAAm

00

%@ﬁmﬁa@é@%&é@%m e St

GGCCA

GATC 250

AGGECECCT TACC(;—ZQ':}CGT

350
TCGCTTGCGC 30 380 95; 410
420 Uifc%lzgwﬁ@mm CRRRG, %&A?G@Tm LTIt 430
CAGCGGCCAC CCGCC%(}COTGC CCCAQZAOATGC CTT 35. 490 i 510
520 53 CTTAA g@g‘%gz \iceeer %gq @@cc
GCCAATATCECBFIRIISACTRTEAHTCAT TACCERTAAC C% 'éo Seertd 590
600 CCOGACAGAT GGGGCGGCAT GGGCCOCGCA CAGGTGAATG CTGTGCACTA TTATTCCTGG 610
620 %0 630 37° 643 ° 0 AGCGEEATCA TCAAN C
m&T@WﬁéﬁcﬂmﬂTm&S&&Tﬁ?%@cfc“ccm“%s‘d‘c”“"c 690
700 710 720 AATGCCTTGC GTGTGTTTGA CAGCTTTTTT ACCOGCOAAA
CCCGAGAAAA CGACCECATG 730 44° 740%5° 4%%0 480 770
780 50 GTTWTTEAW fﬁ&ﬁﬁ%%ﬁ&ﬂ%%ﬁ%&@*ﬁ&%@c
790 800 810 820 830 840
490 500 5§10 520 530 540
&J CTTAACGCCC TGACCACCGA TGGGGTTGCC GCCTTCAACC GCCAATATCC CCAGGGGCTG_
5§80 560 570 680 5§90 600
“0 CCCGACAGAT GGGGCGGCAT GGGCCCCGCA CAGGTGAATG CTGTGQACTA TTATTCCTGG
610 620 630 640 650 660
AGCGGCATCA TCAAAGGCTC GCGGCTGGCC GAGTCACTCA ACCTGCTCGA CCCCTTGCAC
45
670 680 6§90 700 710 720
AATGCCTTGC GTGTGTTTCGA CAGCTTTTTT ACCCGCGAAA CCCGAGAAAA CGACGGCATGC
730 740 750 760 770 780
50 GTTGGCCGCT TCAGCTCGCA TCTGGGCCAG GTCATCCGCT CCGACTACCC TCTGGACCAC
790 800 810 820 830 840
CTCGACACCA TCAACCATAT GGCAAGAGGA AGCGCAGGCG CATCAACCCG GTAG

55

(2) An Escherichia coli strain transformed by a recombinant plasmid as set forth in item (1).
(3) A process for producing a lipase, which comprises using an Escherichia coli strain as set forth in item

@).
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CTCGACACCA TCAACCATAT GGECAAGAGGA . AGCGCAGEOG CATCAACCCG GTAG 55 (2) An
Escherichia coli strain transfornmed by a reconbinant plasm d as set forth
initem(1l). (3) A process for prodﬁﬁ%ﬂ@ 453 Bpase, which conprises using an
Escherichia coli strain as set forth initem(2). 4 EP 0 451 452 B1

BRI EF DESCRAFP%II%!CQ; 'gﬁEopﬁ_@/}_l’ %Ngég 1 shows a fl owsheet concretely
illustrating tThe cons ruction steps of plasmd pTC-1. Fig. 2 shows a
flowsheet congg ety Jdobbtablchc: Hﬂﬁaﬁﬁ&ﬁm Agﬁ&c&.a.rgte%; Siasiila gibasm d
PTCE-lip and ﬁ& %i'ﬂ&vsh ot Boncrate E?LNéb Wb h{a,smedbr%@nagwsﬂ%e
and +i pag egg |at|on codon ATGln pl asmd pTCE— l'ip and plasmd pTCS-Iip.
DETAHLED DESCR} RTgnehs BN RRETEERER ol BDIsbUeNE g:agéhﬁtla@&f&%ntm iR BlﬁsnﬂdﬂﬂTCE-
ef f ecti venapsndpladiepiosapent i nvention w I I escri bed below. As the
vector used for the reconbinant plasm d of the present invention, it is
possi bl e t coETARER DEBEZRIPTION OB IPREFERREDIEMBOBIMENTS | nsi de Escherichia coli as a
host andwhaving a plasmd replicator (replication origin) which is of

mul ti copy typ@&he cosgtitutiana end effedtivamessaf the ptesentinyenfianrit heclestibeg belewi de

Escheri chi a cé$ the veglortused foi the recombinant piasiiccofttiver present invention disis Ippasibledo ysrea PNAse
of pUC typeraghen retained stelly inplde Edeharichia gnli s a hpsh 8l hinaa elasmishrerligaterireplicaiiop efigimli n
genes const¥hohtis ﬁfgmld“@@d weq iraplicafigrileepfiogiiyall fuicorztisnintideaiEachariehizs ealldAS the plasmid

i nt roduc®d "PRYeaordt ingeeibls AR wse thosmet PPG ype RN var i ous genes capabl e of

ef fecting expFEbe; §iyseplaspidy ap gopyenien ta foptain 19795 SOPSHRRE fr SelPpfive dpapker ypen @

or omot er  uSEAMPRent Pl e b %%H? "am o ermpla 3RS PRvS ﬁ?ﬁaw ctwg

constr uct ed®P %ﬂ?}"f ”’Tl?:ﬁe "2% tetgse ccort{tglgl % 'Ea he ABtho
pli

§.=x m fo
report ed zob%fl':pﬁr)on‘\aél@%ﬁd l%{pr )] Iﬁg ng 7 8&
B romo{at' d p?Zf‘errE@ toa:geailﬁ keN,

ng
pr onot er {: § Mt@f m4
exempl |11 ecy gy Skt SEReg o %ﬁ
the tac prqmﬁ@mda%%e ohé €d to contain SD S ne- | garno) sequence.
Further, in Ofg@Er, hRaler hititis {a@sro%mg&eﬁ,ﬁ&aklf&%k.sfee‘swsftup&@%eﬁepfhe sequence
expr essi 8N Kifwebl SO S6quUERBRF tak PRMIVA BRINAiftidP codBE AYE BNipale BRI EIVKIE RIse be taRéh into
pronot er angndidatationd ForQRarfsh] @tedibhee Gl illstRBE By §RIprossl Mbntbrein FRariis inétieridd ildtdr O
consi der at ii@prefefrgt. exanpl e, a sequence as illustrated by the present
i nventors i n hxaepsembieant ipkseid df abee present pvatior, rsech DNA stquenceemdingpianiipate gene
plasm d of ibdespoptedsent invention, as a DNA sequence coding a |ipase gene
I ncor por &t ed 8@vnstreamcht tan Prometemacequeacs Jeaginoloesd, from Rseugdomornzs fregdi IRCATRD49CHtein oyl
f r om Pseudchoprassnf ingagiors| and)disolosed insdapariepe pajent prpligatienshiy tSho 632871664 évhighds a DNA
di scl osed i399upagratraeribed, it than bou panptitution G May. begitized 3and 37DNSeseayepq eading & ligaspina
sequence de9e? Vidds fupctipnally egviyalent todhrsabpya gepmay aigo)bengf yousse, 'EI'E'¥°F1 zed and a
DNA sequence E‘d’éﬁ 'ﬁ "%9‘“?’?*&5%’@" E‘H%p'ﬁfﬂ"c'ﬁvef'@"'faﬁﬁdf'?‘lﬂﬁaﬂ fF’r 21" i

0

above gei’Fe am que(iie; gy "paF%QS{:ﬂ'éa "Y

t he -present® r\%&é@&e : @f er°ffa Moty “ﬁ\% ‘iiﬂéc bro Iroter
poswl oned Qﬁ% he%é | an?ﬁ? W iﬁ?\: ven onphﬁﬁ l éésgo n |s in
those V\A;I ChEsg eri éoyg lt\h% (?OXP 'S" rrngas ﬁ,ch tﬁ’

use of ﬁ’t
preferred in whe msmr of | ea#lsia&gsel rEersz;rlﬁro@udem&ﬁﬁr .@@s\sa QQa ﬁosma%num, it
promot er  acik bysibi¥ 1SiHdde M8 eipsssi BTRIERS of 1836dor id3BropyR B DTRbRRRbpyRInesIE (BTE) ¢ he
present i nvenhs exmpRY offis bhder@MONE 1000[Yarisch-PbrtdR)1C.| BieitaD b 4Ad gl DtGne, 33, 103
Escheri chi aiess}}iD 230 fsalers §.0.0Bsekieriblg/ M. dndl Bbts, JRO GeheD 8,279 QQMJJ‘@GEnaﬁwmsal on
of a |ipase hasihagita ticgher pedidcing ine naioset Bprabsohisrusédes £hash Backetitivh,at 18 Qlossibistoa
host . effect expression of lipase even when an inducing substance such as IPTG is not used. As examples of this
bacterium, JM 83 [Messing, J., Crea, R. and Seeberg, P.H., Nucl. ACId Res., 2, 309 (1981)], etc. may be
utilized.
Anyhow, culture conditions may be determined so as to be able to effect lipase expression in a good
50 efficiency, according to the characteristics specific of Escherichia coli as a host.
A sample of Escherichia coli adjusted under culture conditions cz capable of effecting lipase expression in
a good efficiency as described above, has its constituting components separated up to a polypeptide level,
according to sodium dodecy! sulfate (SDS)-polyacrylamide gel electrophoresis.
The thus separated polypeptide is then dyed in a suitable manner and visualized. Confirmation of the
55 lipase expression within Escherichia coli by the recombinant plasmid of the present invention is carried out
by comparing the pattern of the SDS-ponacryIamlde gel electrophoresis, using as a control, the same
adjusted sample of Escherichia coli containing a plasmid having no lipase gene incorporated thersinto.
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As to the expression of lipase, iif a |actose repressor-producing bacterium
Is used as a host bacterium it ISﬁFEé)SSI bl e to I nduce the expression by
means of | actose or isopropyl - pyran05| de (IPTG. As exanples
of this bacterium JM 109 [Yam sch- Perron C., Vieira, J. and Messing, J,

Cene, 33, 1 %u?!%e [agﬁ &Eressgd J«it in I::rs%ﬁ IL po'ﬂ rnﬂy M:a fl%%upﬁ: ding
J. L. Genffo i%g % n’ by"ﬂr&mg Q §d H:Iefl ‘lipa: tlone snfle @oll .
bact er i umgp4 HtFa'tJ‘GrJ\ﬂet G Gig rc%ﬂﬁx@n%ﬁ@ravéuﬁblé'ﬁf‘a a%ﬁvuté‘ S3fom ﬁlfli %Ec' um ' IS
possi bl e to wid, %EJordﬁRjRé @R Prddbnt Glvertibh) A3s BYBMe WHRMBIoas ekprdds! G lii

such ass | i3 d BseldmohdsOBhotorin MiMTBL@SrcAE dollinSa Batfet @FbibHEY, . R&S&b&ﬁb

J., \area, pRsibRNE peid eleGsam® libise aiNdipase AfgiRktedRRin a Peoudaitas BRBAIN utildtls formBY
be utili Z ecméiciyl lapphicatiorulisbs] loitsOaiint fbiaining subsintiaiey thiedame Bpedificlfestare®tS t 0 be abl e
to effect | iThagpsesantpnvestion ovll bendescripeddh bidrecdetail diyewayyof Examesdbutgt shoulti lnet be
char act er icotsingd teipdimited theretb. Escherichia coli as a host. A sanple of
Escheriehi a coli adjusted under culture conditions capable of effecting

| i pase exEkampiabn in a good efficiency as described above, has its
constituting conponents separated up to a polypeptide |evel, according to
sodi um dodfeaestucton ot pizseriq 38! 'D%F?H@ryl am de gel el ect rophore5| s. The thus
separ at ed goln ptlde I S then in a sui tabl e manner and visuali zed.

Confi r it i E"Hé’f@%""]'q ?)T%é‘c"@ é%@? AP0 8™ Escherichia coli by the
reconbi pgatg:f 5ol d E 5"% mf}}ag% v Cai{%fandqg&veryd & aE;'\ A

cong r ol Y ) "
haviTg go dos.‘g?h oy a&qrgsh%g.@m oJ mmre ﬁionﬂ#’mﬁﬂ\ E %Jsé t&her

eval uat O'anPiec VB! thoRid iktir of 'DNK ﬁ'aéﬂ&rﬁé% biBestiitC Bisdntid® Bkig28-8! (madtPlly P
carried OpharRatPESliLRO Witk a fostiBiioR 8kyRE SEHINGGI @c&ﬁ&ﬁgqaahr}b lolo&tRbioRBis fnetrdl.t Y
acid | i ber atp@sh, ¥ trs bbtiRsiawd mﬁég&@ntyﬁéra%a&wh%efﬂr&&m@u T4EDNA llgasdStoldwed by
subst r at e intrduciig TRLBRMnE foattion PGdRt MRNEBRRLI tofi aB6RIINgAD HenahanAB@hRIHRNGhdnY
measur egemt, Jkibl, Bi6ll, 466, S5TU$98313 DduBkirig) he GesUItg WGBSR tan iLB iEkin ate dohtaikig 50
beconme posgintl ot Ainpiciix pthe srediam] 190 B@rigRNd.5%6 yegstemtaerl0.5% NaCDIM5% dgae adpeRsd e S
bact er i umavpH &fi 72). EAflehths icaliureq piesids wene dibisitatiyeextredtdd fomethe Ampiaiilid-resistaot dotonikss
beconme posdichbmpeired g theplele, ftilawedsymrepkiing g estiztionamdpi gb the eespectivpl plastnigld, identifyinga
Pseudonponasolbaydiang plesmid pTGH 0hé banstfugtion @e shrown in Fad- 1 apdbisdlatipg the nlagmié sTC1dom thes
vari antser €elefiyvni ng substantially the sane speC|f|c features. The present

I nvention vm |1 be described in nore detai of Exanples, but it

shoul d not® Fanstien ¢f pgMitLPKE-Ipiard RTGS- "PH'@?‘@PS'“ tﬁ?)s“E’i&hW - 1 (Construction

of plasm TCE- 1 i p) 15 (i) Construction of plasmd pTCl
accor di ng?%ﬁcf’?ﬁg“‘glg'ég@?g? "‘h 1. Firstly, a repl ication origin
(ori)- Bnt allp

DNA frag lt?%girmrestm\ﬁa r? ensz%%?‘ wg‘s f?l dE 'ntjas Ovemrn%gof ?erml Eﬁ% I%puagee of
J. @newggii%;%g nt in 8’9 d i a : "}:at 4 49 “&ba
| g to"é‘I cb-s@ecﬁl ? a

ﬁbéagé.@metﬁa%ma n %h'.i ouyaCé: Cargli ng
to a kn@wrho@,leegt BRIREMBISSY. §6|g@1 le a tac prom)ter cont a| ning
fragment wasnsRpbskigase a@am&ne&leyerrsadefrc@(m@ MEAATEC S pfvamﬁntfdaa&mmyas mer
obt ai ned lymgléngtityi t0 theLINASSEHUENdeloK2 BidsaSinkistianl €oddily offtheiadmed FL20a resthidtith gnzyvhd h a
restricti oRolatzyantBaabd Most thaendsidialipadetnitatidarvoten. el ect r ophor esi s net hod.
Next, the tHihe resoltieg pleshid was Sjbkted rvaity mestrictionvemizyenes iNzoll 8@l ifdlowddecbypsepaating @ndd f
T4 DNA 4i gmeering thbl DiVdeitagingnti cattaiciah e figpse Jame rrewmtdingito glectreptotesis mefhod andcfurthient 0
Escher i chisebjestigiit ta Kloomwdfraggerit tredtinend todtivereby makdiitsderpidalrbinan, 25 D., J. Mol.
Bi ol ., 166, paately,gBB)igsmithell G sonstrudtedcpcediding todhel metireg descgorddn the abays ExaBpteetii um
pl at e cont"as MigpRipdSEith @ reptrictisn onaysec Feq Rin faflowedebynautdleciing theosliprsted TCH de dienay 59
yeast ext fragment)tresiped ‘!9‘@‘)' g its termingl hjust| The,thiys phtpined DFAZ‘)’agmAﬁttOéﬁ'"Qt??efmm

-~

cul turé® Brg Eﬂ’fdd@aqﬂe'?"@‘ Ptn‘Bl 'F he?af?‘f'%'v eata'f' H‘Pt% P'E |°P'P“?“P'|“Sr%§ﬂa§% ant

col oni es \Eﬂ‘? 713599 B’ﬁs %”g “a”’]"‘é?&‘?fr on

map of th éﬁ? 5'??? w&%r? tF'f' eSz élfﬁ of
?’ g h rlch wed rin sult on an L

a constr UCA pBﬂm p_'a_;rg'u bréhn ﬁigd,:lhh th pg%md hére ah prepanng a

65 restriction map thereof.



30 colony. (2) Construction.of plasmds pTCE-lip and pTCS-lip illustrated

in the steps of Fig. 2: (2-1) Construction of pTCE-lip 35 Firstly, the Ncol

site of a restriction enzynme was i kR B4BLE&RR Bht o the vicini ty of %

termnal of a |lipase gene pFL-2 containing a |ipase gene originated from

Pseudonona Y n, constructed according to the nmethod of

t he presen? %n%géﬁ?grgo%églpigé I n Japanese patent application No. Sho 63-

187, 684, accofdigy _Iprugmfd%aﬁngslhB Goshidinl hiyme Tt P8 MRl od Tl 1O oM &am.pas% ene

Frances- chiifiation! codor, BIaMEd aSove IR thedftbm [20QUNAR, di stechtﬁtrngrI?&?&n' SHymesZNcol Rl

(1984) 1. s NasmeWwad, by sdpating Mad Qédo@aﬁwh%t DNIE trifment comigihinl-ATiighss gbhé\Addoiding 'to b

var et - i Nteleobphdekisshétidy. 16 ner conpl ementary to the DNA sequence of a

| i pase initi athisont Ko ONA fragmeintiand [3113BIONA fafihent pbtaingdeary tdigesting @ plashiia pTNS 181C (hade

site was i riyriakkec8ize 0o.0Ltg.Ligith rodrietidnr anagmes iNcblELoRI wenes @adtan it itrat frasance oDNDNAThe

resul ting pibzesa ebtajineesplasmipNES B lipiab bonstagted indfig. 8n enzynes Ncol . Scal , fol | owed

by separati ngThimplastriid pNEed s lir wasgdidesiod DI rdstrigipnrenzymedicoh ifalipwey byhitleriow (fagreent

gene accor diepgentoto ehaket itsofgtminab djust, igigesiogl with destrigtianhenzymey tiindcllli and separatipg and

Kl enow f r agpRerfring -2 Kb Hﬂhtraar@ntqqeﬁle@q/a linarecoene accerdingriorplectraphaieis metogdar at el y

the plasmd gﬁ*@ﬂ T B ONA fragment a0d ddrith DI fragmem ebigipedRyfigeeiing I"lelf&?(ﬁmldrl’"f’rﬂ?taﬁ'ﬁ‘bve
le 1 e eg‘f'%&‘)\‘?g“t 'I?St&""P’e%'W"P??t "li‘h “@Hi‘Wﬁé" feacteddy t“efPE?F?'BV\B‘dT“BD‘A "gase

subjngctlﬁgt? r?%ﬁf mant trceoa r&
A % més..Pas% S QE Vel i i

|tstermnal dm
and made bI r‘f{f alm
presence o
obt ai n pI asm ér@%fb?g&ﬁ? as co struct ed in Fig. 2. Here, vvhet her the ai med

con{ai ni ng ,

pl asm d was(3 %N@éé&%c&%etﬂ&tma ifase ﬁ@fudnfa{ﬂ%dcol?% H‘l?ofr Samids Yrcedi, prédiNand so

| i gase int cgeg,gggg%b,%damﬁ.q d prorhdte by culturing the resulting nmateri al
on an LB nedi um cont ai ni ng Anpi ci I lin, preparing a plasmd from an

Ampi cillin- reralofadeat&tcoﬁfwmmbyowma@bena@aaedeadmet iipedeyend WitifioR pétioh AYG @f PECE-lip and
restri CtasOrpTCS{p bitefieaiodbovetin the e (2) 4l SH Sehubhbe (oAgirlledGamStac pmb®r) tef nupbaigen d
PTCS-1i p TrsequshaaswasHetvaningagusinh eMi3esstiuondiig kits (@adey/bye TaWeral Shedot Go.,i Ind.), actociing to
into just tHatorfet@ls metfiodt[MeHatiop arsicyY. $asaki, Anal. Bioettsmq r152; @3R0{1986p Thariemdts a@izbave in N
the item (Fgd., was digested with restriction enzynes Ncol.EcoR, 5

foll owed by separating and recovering 1.1 Kb DNA fragment containing a

| i pase g¥nEamRrin? (Bpression oblirase|inEschatiphieolsi s rret hod. This 1.1 Kb DNA
fragnment and 3.1 Kb DNA fra ment obt ai ned: $/ esting a Pl asmd pTVvl 18N
(made by Taka & z%p'_Ei?w" af"ﬂ'd F’Wﬁc ‘|ﬁ’ 3nd STEP-IR prtgined i, °|\]cY5‘T’° E%FQP"%?P

react ed |n02‘?1 5 i3,20l | ?‘; r? Dact "l" mbB( ?°HP” Wpi
constr UCtse ?lni mpigillin Owe g\,?:ﬂ re U Cu lilr s%l tlo
restri Cti Omeréltﬁ% z%ﬁ%& medium n m p|c II é ﬁtsub C%f‘ﬂﬂiﬁs ltl?n su ce to
o e ol <Hikng o 0l ’QE §L§up %Jtﬂs. Iﬁﬁb g gv'L , 7]

<] It e e
el ect rOphorcﬁlﬁl'reSto &bar sea-é?ét imiolgﬁﬁngy% Sufif n@@%s ﬁm -Pofl agnent
obt ai nedgby chgﬁlg toadihal Efls Wb HE OdlRer! é&lm mfﬁlﬂ&ve&\’b& h
restricti onugeddigEthient BAd oreakinyCinbrh by Viftiafs 6feeacaueeontcmavbeermaaﬁ qmaﬂaé 25d} ke
| i gase 15 tradeby BRANSONG@Im)d pTCS-1ip as constructed in Fig. 2. Here,
whet her the awhed ppliasotiia regalinglctrial @elis-drokencdampla vas tixbd ariTeiallpanitityt of @derGplén g
t he react i duffeprsaution {108bglytiernt 8%vd-mércaptbeiddl dnd @3%eSDHH DOCIEMCTIisHCE hpHas.8)plollowed
f ol | owed+sbyby dallingthe mupturé) éor iSomitiitesi subjentingdine rbultivg sebstatds torSOB1H% qolyacaylamideggel
Anpi ci | | i n,eleg¥apheresisnascerdipg toskdenimii's avethad [Wiplagminli,i Natufe§52'$t6§nt(19czejl. @ny thaleaftsh

appeared t [vigeieg hmeolypertida ini thapedwitheGopmpssieiBive seletion-t her eof . 20
At that time, JM 109 (pTC1) strain and JM 109 (pTCE-lip) strain and JM 109 (pTCS-lip) strain not

subjected to inducing production with IPTG were alike prepared as control samples, followed by elec-

50 trophoresis. From comparison of electrophorstic patterns with those of the control samples, confirmation of
expression of polypeptides originated from lipase genes induced with IPTG in JM 109 (pTCE-lip) strain and
JM 109 (pTCS-lip) strain was carried ouf.

Example 3 (Evaluation of lipase activity)
55
Lipase activity was evaluated using a lipase kit S as a commercially available product made by
Dainippon Seiyaku Co., Ltd. Thus evaluation was carried out in principle as follows:
Dimethylcapryl tributyraie is hydrolyzed by a lipase to form dimethylcaprol, which reacts quantitatively

7



+

(3) DNA sequerice between a |i.pase gene initiation codon ATG of plasm ds
PTCE-1ip, pTCS-lip and SD sequence or|€1| nated fromtac pronoter: |In order
to confirmthe DNA sequence be,twe 1se gene initiation codon ATG of
PpTCE-1ip and 25 pTCS-1ip obtained above in the item (2) and SD sequence

ori gi nat eqf £ Ay .@es(f r i smgﬁs%&%ga.ﬁﬁ%u §eigas deternined using
ML3 Sequenc' Y rebGeht {1 O X édhpteO50 wt) e?(&rﬁéérrﬁhﬁ?tgr 8 w5k |
et al’ tl]l?és Qafléwea Mixing getﬁﬁ} Elam %bctrvel%es 2 dodstfP) -
The r esuI tt&np@faﬁ‘dr QIWQloWﬂg e t star%oat E@Q‘ma Emih @ﬁ@cﬁn%saséugﬂraﬁ soluidA 08 11} just
Escf{f_ﬁl £ Nitrreadr incubbth®y dt 3065 Rr SXRINASS B gheshidlarlg, thotdatter| abiding?d fbadtidf-Rrrhihdiing

obt ated isblutlo) PME), tixikg HRME pledingl thé REILCEEer IGAtBNiBIGIAG) @hid Mbdsating @h kbsdhflAts of | ac
[ er r] - genanahinngthinadhe eHolrut8ing[ péafiddSvedter Rera” cutrol.CThe\daed where &. diffefticdVb&séen ghe J.
Gene, 33, afidibafichdBh¢ fesultinglstistana doy thatdd the Glahiastoloe is @efinbd asgBALBhsR.ance t o
shaki ng cul tAsrtee owasavembi® sameple, treredbas uwsexha aupematgnt AIBD0E r.p.ni R 16 3n.Lggingla) degite
[err] oveHIMAThER 15B%onadedy iHiterht Cra Lidd obleinédiry sovitation of dells obtaingcoly ifduoiag BTG (GRewl y
on 5m of mM} ohaiiediancerding toi the prgcessrpi Bxéamplp 2, fol@red gy altyring dbpaiiepuliting isphstanderfer § he
resul tinghawbst ance to shaking culture at 37 C, adding IPTG 2 hours after

t he i nocul atTherfespectius; lipage ggtiyliesaoffdvh 209 (EB?E:MW?&'M%‘@HPTP%"WWT (epghnef the
cont i nui n@"‘%ﬂ‘&l@l’ e gnc M ED9{pFLPy steain (Q' sedin ?erﬁ’ﬁte'ﬁﬁpﬂ"%"'bﬂ? 1%?%’87684)

sol uti of 3’37‘?(?6?5 '{“5?' 3?%@'—56‘[“!3@%1?0@% HF'?SI Q? &‘f“i“'ﬁ?r?m c | | ecting

t he resul t I W\%g rppl%s? e Iaarf\ldtuﬂgg rla bca*lsf W rzegze\?ﬂ?&? 8 0%§F1;0
h

bacteri al * %5?33, prap ar%' "

nve he 188 mdr rrct enzymes, 14 se m
8.0}, fol 'r«f3 R r@ggg 'hraﬁf'ﬁ Kga . vas
ul traso I G enera err rrade b
Ltd.). i th aportlon of the resultlng bacterlal cells- broken sarrple was

m xed an g4t quantity of a sanple buffer solution (10% gl ycerol, 5%

2- mer capt oet hanol and 2. 3% SDS. 0. 0625M Tris-HC , pH 6.8), followed 45 by
boi I'i ng t Re AtesérhbiRint gismi f6ﬂ|f5¢§6ﬁyes§b}bdoﬁ@ﬁ§|d§g the resulting subst ance to
SDS- 15%spol y agé)ylvastbraepgrd redicabtin BghaicRstd, according to Laenm i's met hod
[U K Laem i ,(p)Masdprémotst27, 680 (1970)], and thereafter dyeing the

pol ypepti de i rc)tahipagpedens\ott Wseddomnnes Siag IIED 12049 etraint haging thAollowiay setjuanes undidd thd) 9
(pTC1l) strai n raedf sdiNfus@Ppropd&@E- | | p) strain and JM 109 (pTCS-lip) strain not
subj ected to inducing production with | PTG were alike prepared as control
sanpl eso fol |l owed by el ec- 50 trophoresis. From conpari son of

el ectrophoretic patterns w?fh those 8f the cont¥ol sanpl e¥? confirndfion of
expr essi df GA°Bo 'flp‘é‘b‘f"i‘d\é‘g AGr PR TATEGOf ABRT TATTESe TREAE G?%'HJC"EJ SGATRC | PTG
in JM109 (pTCE-lip) strain and JM 109 (pTCS-1ip) strain was carried out.
Exanpl e (Eval udfion of |i®fase acti¥ity) 55 Li9%ase actiVity was evafuated
usi ng a°|GASESEARRE S ERSCATEANHRACH TAICIAY E‘éﬁﬂwcé PPAEEHETCARdE ASF SBRPhi ppon
“Seiyaku Co., Ltd. Thus evaluation was carried out in principle as follows:
D neLhyl capryl tePbut yrat @4Ps hydroligred by a Ysopase to form 180

di met hyl cEeAGIcSTONI TECTREEAMAE CUERTIGACALT vetyadoacA BRGRAGSACA HABAREARL A A

5,5" -di ,hi o-bi s(2-nitrobenzoic acid) to formyellow 5-thio-2-nitrobenzoic
acid. Nanely, aiegol or-develoopi ng reagent (1 m2zo a sanpl &3¢ 50 ul) ame an
est er ase ¢THETORRGE L@AradaAcaneceT@iaesd cAcéEsicTicubasacEotd DG coycATXi Ng
them t oget her, placing the respective tubes in a constant tenperature bath,
allowing themtesstand at zserr] for 23om nut es,zeaddi Nng a ssdbstrate sed ution
(100 ul4,cqasscabetheseaidoerTi necdatdcny abTéedddodf @ca30cttdtitiematrdRTc

| i ght-shielding, thereafter adding a reaction-term nating solution (2.0

m ), mxing theswopl aci ng szhke m xt ursaounder | ight-shi el dggg, and ngasuri ng
an absor hafaR cefcd 12 TRk fodit dAQY! cHEEAErdiw iabcedc¥ed £rrcdeTacE8Rt rol .
The case where a difference between the absorbance of the resulting
substane and thap of the jghank was jQ,001 is dgfjned as 1, BALB unif,, As the
MBasur enedicRRHRr 8, TE8&ENRSo H%&A%UR%@}@JHTG( %%GQQQ‘HEACP Jpcc)‘fcé‘rr’rén n.

using a device

430 440 450 460 470 480
§5 AGCGCATTTT TATCCGCCCT CAGCGGCCAC CCGCGCCTGC CCCAAAATGC CTTGAATGCG




10 HI MAC CR 15B[err] nade by Hitaghi g2 4 d.) obtained by SH“IH | ﬂl Eu l”“l
cell s obtained by inducing | PTG n1\/‘f ai ned according t

of Exanple 2, followed by culturi ng t he resul ting substance for 3 hours.

The r espwiti 5.9-@itHid-tRAS Sitr6bhAokiatitas fobrh yehivv 5@lo-g-pitréBentdidycidst rai n, JM 109
(PTCS-1i p) Nainelgi acojcp-adedalogihg telgenp(1asBNd samplets0 mmndamcbstérdkemﬁibi(qﬂ FE0-12) wader ai N
(di scl osglaked rin Jesp aubes,cfolrmbd by migipg iticeat tagiathédp pladiign the3redidety8 Apbed Sin vee cans@&0
BALB uni temperai0@ bBihl @owing them dmetanti30 3BAL B & minutes, addinga pubstratd sabiftion (180 BL) lusir e
sol ut isonthereafter ineubaling\ab 3E(alep3kminutehundgl lightshiglding. theyeafter asiding pgedctinn-termingling, T4
DNA | i gastiution (2.04nBnoiing thamnelesing the abturecipderdiohtielding, argﬁﬂmsumwla anea ¢fon
of plas m“c? PR JYENIR 008 dPjraysing qurified eates aP el Thecease ey a difference etweem e

net hod ufhS Q%"%f"ﬁ%‘? W'%t@g F‘fﬂiﬁaﬂcgt“\é‘?jma‘& he jpiank; was 0 ol:tsldﬁﬁ‘e A% BALB unity DA

li gase n@ﬁ cir? %Jge uH?E“'é‘d"‘ % ﬂgﬁ

tplhgltsm dz Pr'rsegsagcﬁ rﬁés'gﬁ s g!?w%m oS o ey 'grsuga'%i%g@:

;iguazﬁo&g 2 tr%%‘?*gga}‘ﬁ ik R et e
L

23' e QJ §éHa nﬂr Qdﬁ[gA‘ié uni 0 BALB units each p of the culture solutu

in the Examples, the Iasmr I§g nzy M%ent.
ATCTTATT@E:méRA@A@GG@Eai Fgﬁ@ﬁ plasmrd from bacterfg cells were prepared a%brding to

100- conventional rhéflod unless otherwise liddicated. WA\WHe(Fadiidion efdyhcd AT OMA GigAS Talic Al
GGTAT CAANIDpdvV G#nACHCAR. wasaied ehd#sTthe Rinow fragment, that rdadi® by Takara Shuzo CA.D(d. was

160 20 used. 170 , 180 GCCAGCGICT TCGTTCCAAT CATTTCAGCC
GCCAACGACA ATGAAGCCCG  AGGCGATCAA 40 190 200 210
220 Claims 230 240 CTGCTCAAGC AGATCCACAA CCTGCGCAGG
CAGGTCGGTG CACAGCGTGT  CAACCTGATC 250 260 270
280 1. A recombinguy plasmid for lipase exprssiorsComEiingCAGCC  AGGGCGCCCT TACCGCGCOGT
TATGTRECGG CAF UF@WPGM@MM 320 330

340 (b) a t moter. CEA

CACGGCTCCG A W ﬁ@&iﬁw@_%mmg stram havrng §gdo lowing sequence “S‘g() the
400 §gd fused promoter: 450 CTGGEOCTTTG TCOOGGGGAG GCTTGGOGAA
ACGGTEGCTG  CCGOCCTGAC  CACCTCGITC 430 440 450

460 L 470 20 480 55 AGOGCATGET TATCCGEECT CAGOGECCAC
%W@Aﬂ?%m&cce atérrartde TAMAcoScct MHifecarTe

5 5 -dithio-bis(2-nitrobenzoic acid) to formyellow 5-thio-2-nitrobenzoic
acid. Nanely, a,golor-devgjoping reggent (1 nip, a saanE (50 ul) ,apd an
est er aﬁﬁakﬁébmkf Gc(x%Q;cle):AV\?fA%TF}Lr%%?dcbﬂA{&Smct YR ack KOAA@HGP&’ cddei ng

t hem t oget aci ng the respectlve tubes 1 n a constant tenperature bath,
al | owi ng them{ st and a\s err] for m nut es, addl ng a subst rate 1soI ution

(100 ul M t| n e% undar

[ ght - sREEMIERTS (arasr e HBSEE et L] iR S Y
m), mXxing thena pI aci n%the m xture under |i ght-shi el d| ng, and neasuring
an absor bance b Phin one?R8ur usin :&urlfled Per as a%®@ntrol.

S RN AR T R R T S

250 260 270 280 290 300
45 GGCCACAGCC AGGGCGCCCT TACCGCGCGT TATGTGGCGG CCATCGCCCC TGAACTGATC

310 329 330 340 350 360
GCCTCGGTGA CGTCAGTCAG TGGCCCCAAC CACGGCTCCG AGCTGGCCGA TCGCTTGCGC
50
370 380 - 390 400 410 420
CTGGCCTTTG TCCCGGGGAG GCTTGGCGAA ACGGTGGCTG CCGCCCTGAC CACCTCGTTC

430 440 450 460 470 480
85 AGCGCATTTT TATCCGCCCT CAGCGGCCAC CCGCGCCTGC CCCAAAATGC CTTGAATGCG



absor bance of the resul ti ng subst.ance and that of the bl ank
defined as 1 BALB unit. As the measurenent sarrpl e, there vvas @‘m!!l‘mmm“‘
supernatant (12,000 r.p.m x 15 m nEP QA§! rﬁi’é device 10 err *
made by Hitachi Co., Ltd.) obtained by sonication of cell s obt ai ned by

i nducing I PTG (0.6 m\V) obtained according to the process of Exanple 2,

foll owed by culturseng the resdl ting sushst ance f o203 hours.s3ldhe respesid ve

| i pase act ionttraescoé DMADLcepTEEudd)ecst tacnTcAdddcl@8chpTASEd iq@hcsttatrd
(each of the present invention) and JM 109 (pFL-2) strain (disclosed in
Japg&gse spatent appbi cationshe. Sho 63+387684) isgo were 220 BALB uni 869 300
BALB“-ini t s cytdatA0aBAbdLdlddcaT €66dcdiicababbTéerCuthrbuceastl Utra@ftcctéis t he
above Exanples, the plasmd using a restriction enzyne, T4 DNA |igase and
Kl enow fragment, ghgatnment qf, ,DNA fragment and pygparationgof plasmggfrom
bacteri al a t

of her wi @ | G%gt“ﬁ%? EAPRIGRScogERicalicl B6PDNERL) Sk F?%*;AS%‘%EB‘?EE

Ni ppon Gene Co. E was used and as th Kl enow fragnent, at made f
Takara Shuzg, Qa..;kid GT¥¥§%£EG TR %% ”Ecéccé\AA %%g@ EE%} o

| i pase expre55|o conp 25 f rep |ca f&”in
Escherichia coli, _lgb) a tac Jronoter, (_c) a Ilpavsse gene of7Pseudom)nas

fragi |F® 12049 str havi 1d°t he_f ol 1’68 n ng_sequence under 'the rule 0?0 sai d
f used pr OITDCE o GC§6C10‘TCAGCTCG A TCT%CCAG GTICA CSJ'O CCGACTACCC TCTGgOC

50 60 ATGGACGATT CGGIAAATAC ACGCT ATCCG ATCTTATTGG
TACACGGCCT TTTTGGATYC 70 899 gd° 90 93¢ 180°

110 CTCGACIESA3EFt&&ﬁﬁﬁﬁ&Tﬁ&fA%ﬁfﬁ&ﬁcA?EﬁFtﬁ?ﬁfrﬁféﬁﬁ“C%EﬁAﬁ%&hxz:
AAGCACTCAA  TGAGTGOGGT 130 140 150 160

170 ang80 GCCAGCGICT TCGITCCAAT CATTTCAGCC GCCAACGACA
ATGAAGCCCG Al & c8 BetWEHA SD sequence AGGAZIAR initiation ATG of lipa ne being AACAGAATTE20
230 %%mﬁ%é& EAT CCACAA CCTGCGCAGG " %CGG‘?

CACAGCGTe@l CAACCTGATC 250 260 270 . 280

290 2." An Eséherichia col35@iAGasiotmed yalcédoinbinant ireﬁmmnh |Ffél'aﬁGT1GGGCGG
CCATCGCCCC  TGAACTGATC 310 320 330 340
350 3. A pr@@&s IGQEIdUa®EI {ipa@CVIAGHDABG oF GBQCOEALEIchBAOIEIGESH AR TEIEGA
TCGCTTGCGC 502370 380 390 400

410 30 420 CTGCGCCTTTG TCCCGGGGAG GCTTGGECGAA ACGGTGECTG  CCGCCCTGAC
CACCTCGITC Batentanspriiche 440 450 460 470

480 55 AGCGCATTTT TATCCGCCCT CAGCGGCCAC CCGCGCCTGC CCCAAAATGC  CTTGAATGCG
8 EP 0 413 1 R&@Z\bg ntes Plasmid zur Expression von Lupase,*umfasgnd M S * 490

500 einen pUCY-Vektor, deni Escherichia coli repligigren kann, 540 CTTAACGCCC
;’gg\CCACCe:SA T e|ﬁ§%s seu omonasc? C&% %%ﬁ das n? o Q@an&%elst
SOGaCOaCAT derHioug! Rejéifee KTTocTas 610 620
630 640 650 660

50

56



T

ACEEECATCA TCAAAGGCTC GCGGCTGGCC ‘GAGTCACTCA ACCTGCTCGA CCCCT
700

680

690

710

GTGTGTTTGA CAGCTTTTTT ACCCGCGAAA CERPARIBRBTGACGECATG 15
760

740

750

TCAGCTCGCA TCT

810

AACRGAA]
| i pase,

Li pase,

replizi®ren kann,
St amrs Pseudonone®® fragi

35

770

G GTCAT%CGCT CCGA&FACCC TCTGGACCAC 799

|Cﬁpas

840_CTCGACA

m&%&*ﬂ&%&@&é“&?&&c&&@&‘ﬁ%“&ﬁ&*ﬁ? “*s“&&eﬁ
sequence AGGA and |n|t|at|on ATG of
TCCCC. 25%. An Esciferichia c%
recowﬁlnaﬁﬁcﬁ?%ﬁﬁﬁQjGégcgéfrqﬁaFFﬁcTTF?ﬂ GWFiTCSAG9\ﬁﬁQSé§§§ATd?
whi ch conprises using an Escherichia coli
claim2. 30 Patetfnspriche!®l. Rekonbithantes PI&a%m d zur *Expressi oh®¥on
UIFCEASEFIF Y JFCaT AR o BEDT VAT ST CCRErCRACESTHMACERFR ATAGOATCAA

(b) einen tac-Pronotor,
| 7O 12049, des die fotyende Seq@dtz auf werst,

(c) ein Lipasegen des

TTTGG A@‘T%D

et ween

e gene bei ng AACAGAATTC and
strai h°?ransfor irb

120

unt er der CKEATEMI® AGRICEACANVITCEFERPATY BIMGETFBCTE GNCAGEETEE GRBT GETC
451 452 B1 10
ATGGACGATT CGGTASATAC ACCWTCCG ATCITIATTGG TASMCGECCT TFITGGATTC 700

80 15

GcGeBhcacee AGGGEGOCCT TAaccocdddr TATGTGGAOE (BAICEEATAC AEERGEAT CA

20

30

40

CTACTTTCAT GGIATCAAGC AAGCACTCAA TGAGIGCGGT 130

160
AT

240 CTE,TCAAGC AGATCCACAA CCTGCGCAGG CAGGTCGGTIG CACAGCGTGI CAACCTGATC 250
1600 GGCCCACAGCC AGGEGELECCT

260

170 310

50

140

150
1803 £6CCAGCGT Gl3 ol CGTTCCAMo CATTTCASKE GCCAACEALCA

cAEEEEARTCARTERAGEOL Toccccc kL) caccoecTec@dbeTagecea 2dtrTocee

270 370

288s0

TACC@@GETEGZ@% %é&&@@@@rl%@%ﬁ@r%&@m ccocccbfe caccreoTes0
360 GCCTCGGT TGGCCCCAAC CACGCECTCCG

AGCTGO00GA TCGCTT;;:GC 20 370, a8
420 CTGROGRE LG FeG A E%i%: pieceiceanchavconmciofeooiocnre

30

45

50

66

490
CTTAACGCCC

550
CCCGACAGAT

610
AGCGGCATCA

670
AATGCCTTGC

730
GTTGGCCGCT

790
CTCGACACCA

und

{d) eine Sequenz zwischen der SD-Sequenz AGGA und dem Startcodon ATG des Lipasegens,

500

TGACCACCGA

$60
GGGGCGGCAT

620
TCAAAGGCTC

680
GTGTGTTTGA

740
TCAGCTCGCA

800
TCAACCATAT

510
TGGGGTTGCC

570

_GGGCCCCGCA

630
GCGGCTGGCC

690
CAGCTTTTTT

750
TCTGGGCCAG

810
GGCAAGAGGCA

45390

520
GCCTTCAACC

§80
CAGGTGAATG

640
GAGTCACTCA

700
ACCCGCGAAA

760
GTCATCCGCT

820
AGCGCAGGCG

welche AACAGAATTC und AACAGAATTCCCC ist.

2. Escherichia coli Stamm, welcher mit einem rekombinanten Plasmid nach Anspruch 1 transformiert ist.

3. Verfahren zur Herstellung von Lipase, welches die Verwendung eines Escherichia coli Stamms nach

Anspruch 2 umfagt.

10

470

530
GCCAATATCC

590

CTGTGCACTA

650
ACCTGCTCGA

710
CCCGAGAAAA

770
CCGACTACCC

830
CATCAACCCG

400

540
CCAGGGGCTC

600
TTATTCCTGG

660
CCCCTTGCAC

720
CGACGGCATG

780
TCTGGACCAC

840
GTAG

T Wl 'R

780 GTTGGCCGCT
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430 440 ' 450 460 470
TATOCGCOCT CAGCGGOCAC COGOGOCTGE CCCAAAATGC CTTGAATGCG 490:1\ “m !
510 520 530 B8 45h4%2iBhaccoce TeA

GCCTTCAACC GCCAATATCC CCAGGGGCTG 550 560 570 580

590 GSHSHCAGAT  GGGGECGECAT GGGCCCCGCA CAGGTGAATG CTGTGCACTA
TTATTCCTGG I%ggn 6 10 620 630 640 650

060 AGOGICAT Chedhi/ 1S (353 SRS T eroflICT GCTCGA CCOCTTGCAC 670
680 690a) un vecteur d¢/ AULS pouvant étré #dpliqué dans Eschérchia46li, AATGCCTTGC GITGTGITTGA
CAGCTTTTIT Al el GAAAA CGACGGCATG 730 740 750

760 770 (c) un gdne dé BPhsé>ld FHLEHETFOT CHAYCd&OEed ofiondsCiragiGAent (BT $B4ilenCAEiTvante
CCGACTACCC TCTodéIeRbntréfe de ce promotélsd Gusionné : 800 810 820

830 840 CTCGACACCA TCAACCATAT GGCAAGAGGA AGCGCAGGCG CATCAACCCG GTAG
und 50 (d) ei mlaoSequenz schen dgr SD- Seque z AGGA u do dem St arstocodon
ATG des ta pasegens g 18t 2 E cherl chi a
coi |l Stanm A& 5ﬁéTTn??°Té’I%§ﬁ1cré?<%cfﬁﬁ ﬁgﬁt 3ﬁcﬁ‘§rTlﬁ° Tﬁﬁe'ﬁ pras GgATTC
transformert ist. 55 3. Verfahren zur Herstellung von Li pase vvel ches die
Ver wendung ei nes E3Bherichia®oli Stamf® nach Al¥Bruch 2 uhfa 10 '2° EP O
451 452 Bl SASCCLATAF GRTGHEAATNH| TTAGIIASAT. CBf AHASE f\éﬁ%’i?feﬁnf"b‘éﬂ?““

| ' expres® on d' une |ipase conprenant: (a) un vecteur de pUC9 pouvant Otre
r~pliqué dans Eschefichia cdiP, 5 150h) un pri¢®ot eur takd,® (c) un Pne de
l'i pase de I%F%@Géﬁ@ﬂF@MAQTd‘éﬁwéﬁoﬁﬁ%ﬂ'fW ayaMGQ%%Aqee%@An

sui yante sous |l e contr6l e de ce pronoteur fusionn4: 10

30 40 180 SO 200 60 2ATGGACGAT R 2€GGT AAATAEGOACGCT ATCGO
ATCTTATTEG CRACACERICTAGATERBCAR TQ TREGCAGG CAGBIEGGTG CACAGEIIGT CAACCTGAIE

110 120 GACCGGATAG GCTCGCATCA CTACTTTCAT GGTATCAAGC AAGCACTCAA
TGAGTGCGGT 16 1302so 14Q@s0 56 250 290170 300 180
GCCAGCOTCT GllcGhE aEAA Ta CASEEECATCO (EGCARETACAT AHBRAGCEET AEFICCATEAMC I ¢

200 s 210 220 230 240 20 CTGCTCAAGC AGATCCACAA
CCTGCGCAGG CAGGTCsXd G CACAGEed GT CAACGI&ATC 250 340 26Gs0 460

280 cc®20coToA CoTENG TORECALACCEC A AEEXESLARTE c EAREEF S A TALET IS
CCATCOCCCC TGAACTGATC 25 310 320 330 . 340 350
360 GCCTCGGTGA CGJ£AGICAG TG CCCAAC GARGCECTCCG (HeCTGOCCOA , FCCCTTCCE; 4370

380 %0 Cf%%QCTTTG TCC&%@EGAG GCTTGG%%QA ACGGTGG%%Q CCGCCCTGAC CACCTCGTTC

430 440 450 460 470 480
AGCGCATTTT TATCCGCCCT CAGCGGCCAC CCGCGCCTGC CCCAAAATGC CTTGAATGCG

35
490 500 S10 520 530 540

CTTAACGCCC TGACCACCGA TGGGGTTGCC GCCTTCAACC GCCAATATCC CCAGGGGCTG

550 560 570 80 590 600
40 CcCCGACAGAT GGGGCGGCAT GGGCCCCGCA CAGGTGAATG CTGTGCACTA TTATTCCTGG

610 620 630 640 650 660
AGCGGCATCA TCAAAGGCTC GCGGCTGGCC GAGTCACTCA ACCTGCTCGA CCCCTTGCAC

670 680 690 700 710 720
AATGCCTTGC GTGTGTTTGA CAGCTTTTTT ACCCGCGAAA CCCGAGAAAA CGACGGCATG

50

730 740 750 760 770 780
GTTGGCCGCT TCAGCTCGCA TCTGGGCCAG GTCATCCGCT CCGACTACCC TCTGGACCAC
65
790 800 810 820 830 840
CTCGACACCA TCAACCATAT GGCAAGAGGA AGCGCAGGCG CATCAACCCG GTAG
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30 éTCIIZCTTTG‘TCCéGGGC—]AG IGCTTGGCGAA ACGGTGECTG CCOCCCTGAC
440 450 450 470 480 AGC@ATTW“'“‘ '

CAGCGGCCAC CCGCGCCTGC cocaanaTae EMEAsH 1828135 490 w580 *
520 530 540 CTTAACGCCC TGACCACCGA TGGGGTTGCC GCCTTCAACC
GCCAATATCC C 550 560 570 580 590
600 4 CCCGA &@%&Tenmm&%&n%@m&u d&Hphsds
610 62 @tant AACAGAAﬁ%Qt AACAGAATTETHE. TCA
TCAAAGGCTC GCGGCTGEECC GAGICACTCA ACCTGCTCGA CCCCTTGCAC 45 670 680
690 . 5 2. Sddéhe d'EscherichiacdRtransformés paf 4R pléviddredobinaribbénehilid reladicdNah T.TTTTT
ACCOSCGAAA CCCGAGAAAA CGACTGGCATG 50 730 740 71 O 760
770 3. Rr6d3déOpdust piotiuttiohCiMre Tipase Aquil Carapsesdiis aiibA AL aé eéuthe CAERErRRIAColi
TCTGGACCAC Sénivatft @ revendication®00 810 820 830 840
CTCGACACCA TCAACCATAT GGCAAGAGGA AGCGCAGGECG CATCAACCCG GTAG EP O 451 452
Bl 10 * C L M S * et (d) une sequence

situee entre |a séquence SD AGGA et | e codon ATG d'initiation du gene de

| i pase 6t ant AACAGAATTC et AACAGMITCCCC. 5 2. Souche d' Escherichia col
transfornee par un plasm de reconbi nant suivant |a revendication 1. 3
Proc~dd pour l|a production d une |ipase, qui conprend Putilisation d' une
souche &' Escherichia coll suivant la revendication 2. 10 15 20 25 30 35 40
45 50 55 12
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