-2- . microorganisms-origin esterases had problens such that they were

>

di sadvant ageous in activity, stability, or specificity, or that the

est erase- produci ng m croorgani smhad no high productivity.

Mor eover,

even

by using a gene reconbinant mcroorganism it is not necessarily easy to

I ncrease the esterase productivify2tﬁereof to the level applicable for
production nerely by magni fying the esterase gene. Besides,

i ndustri al

even though the productivity of esterase is increased, the extracellular

secretion

of esterase is occasionally insufficient, and thereby

conpl i cat eﬂi%fr 5 fsma;_%xfing ' Qs L GNME e S 1 nf2C SHRAY That they

As a resu

t arious investigations, ‘the present 1nventors have

succeeded warO Aliivihtageens (RNALteodikRy Eehbidipp) YReRigsda ke,
participates in the mechani smof secretion of esterase by a microorgani sm

of the genss Saatattilee aBdtefalséhprotayendouwid robaigahhemeHay ase- prignuci ng

m cr oor gani sns

can show remarkably increased capability of secretion of
est erase byré¢damsivrtg.ng Mardoweer o@vganilsm ws ihg aar gearbireaminb iplaasm d

containing said DNA. The present invention has been acconplished based on
t hese newmi¢ihomganism, it is SwergcSesrrilyt i exsyftohéncneeanei dipe

An -obj ect

pol ypept i (RS Wi aS$e pRFPHEsphrEsy | fhepeof to the leve

of the present invention is to provide a gene codin? for a
e

applicab for
industrial production merely by magnifying the esterase gene.
Besides, even though the productivity of esterase is

increased, the extracellular secretion of esterase is

. occasionally insufficient, and thereby complicated procedure

is required for recovery of the enzyme.

As a result of various investigations, the present

inventors have succeeded in obtaining'a gene (DNA) coding for
a polypéptide,which partibipates in the mechanism of secretion
of esterase by a microorganism of the genus Serratia and
further have found that the esterase-producing microorganisms

can- show remarkably increased capability of secretion of

esterase by transforming said microorganism with a recombinant’

plasmid containing said DNA. The'pfesent.invention has been

| accomplished based on these new findings.

- Summary Description of the Invention

An object of thé present invention is to provide a
gene coding for a polypeptide which participates in the
mechanism of secretion of esterase produced by a microorganism
of the genus Serratia.  Another object of the invention is
to provide a recombinant plasmid prepared by inserting said

gene into a vector plasmid and further a transformant



mechagi sm of secretion of esterase produced by a m croorganism of the

genus Serrati a. Anot her object of the inventionis to provide a
regonbi nant plasmd prepared by inserting said gene into a vector plasmd
and further a transfornant _ - 3-

contai ning sai d reconbi nant plasmid.3A-further object of the invention is
to provide a nethod for the production of an esterase by cultivating said
transformant and collecting the esterase accunul ated outside and inside
the cells of the transformant - Brief Description of Draw ng

Fig. 1 sh 13 t d
oPRHEZ00, | PR bR ARde P AP easeﬁﬂ”%ﬁ%{ﬁ@cﬁm‘?ﬂe bR &% rom
the recombiianin ool s;d ne oEgéavkse 2 method for DA LEd)PROEL) PLEOROf the

| nvent i on e encoding a p ypeptl part|C|pates in
t he ”ECha”'%Eé?as%%gf%h@‘h@%t?ﬁge&ﬁé £heh & Sadd er ’and AnRd it ahe

"esterase secretory gene I's a double stranded DNA of 4466 bas€ pairs

havi ng t hr essieisd eadbiguides®so(EREje \Wnldhi ihd e SeRHERGE1sSPEE! fheal |y
DNA havi ng the ,nucl eoti de sequence shown in SEQ ID NO 1 hereinafter.

transformant.

Brief Description of Drawing

Fig. 1 shows restriction endonuclease maps of each
of plasmid DNAs pPKHE200, pPKHE75, pPKHE35, pPKHE90 and
PPKHE65 which were isolated from the recombinant cells in
Example 2.

Detailed Description of the Invention

The gene encoding a polypeptide which participétes
in the mechanism of secretion of esterase (hereinafter,
referred to as "esterase secretory gené") is a double stranded
DNA of 4466 base pairs having threé open reading frames (ORF)
‘within the sequence, specifically DNA haviﬁg the nucleotide
sequence shown in SEQ ID NO:1 hereinafter.

The donor microorganisms for such an esterase
secretory gene include any microorganisms belonging to the
genus Serratia which has an esterase productivity, for.
éxampie, Serratia marcescens Srél (FERM BP-487), Serratia
liquefaciens ATCC 27592, Serratia marcescens ATCC 13880,
Serratia marcescens ATCC 14764, Serratia marcescens ATCC
19180, Serratia mareescens ATCC 21074, Serratia marcescens
ATCC 27117, Serratia marcescens ATCC 21212, etc.

The vector plasmid into which the esterase secretory

gene is inserted includes any plasmids being replicable in



The donor

m croorgani snms for such an esterase secretory gene include

m croor gani sms belonging to the genus Serratia which has an esterase
praductivity, for exanple, Serratia marcescens Sr4l (FERM BP-487),

Serratia |
Serratia marcescens ATCC 14764, Sérfafia nmarcescens ATCC 19180, Serratia

mar cescens ATCC 21074, Serratia narcescens
ATCC 21212,

i quef aci ens ATCC 27592, Serratia marcescens ATCC 13880,

etc. The vector plasmd into which the esterase

secretory gene is inserted includes any plasm ds being replicable in

traE%EﬂéE@%&&' k811sAMONGdAREM éhﬁef ?EE?Qr?éé”B&EmPﬁes%'fd

-4-

i ncl udes pl asm ds

I ch have a copy nu several thousan s

contain a r§§a§ﬁ§atlﬁamkgésagﬁagﬁidsa@ﬁi@hOhaeg AURRS ndles! Idfi N, to

kananyci n,

contain a plasmd-stabilizing gene such as par and parB.

any

ATCC 27117, Serratia marcescens

snid
and

chl oranpheni col, “and further contain an appropriate pronoter
such as |acsetragal QmohbﬁndkbﬁﬁﬂVEContQEnV&CtQésﬂbﬁ&ﬁtd&aﬁ&ﬁﬂWﬂg&Eﬁst'

These

vect or pl asantsbioticslesutoragxanpieilpl33Ranpgnen, VohlodSnpl3dRi¢dod2) ],
pBR322 [ Cene, Vol. 2, 95 (1977)], pUC18 [Gene, Vol. 33, 103 (1985)],
Vol . agg, qumheq:gm§QQLn pHEED@EPQI;ﬁmﬁ Jalst2idedi5zla S&gh(é981§¢4 @mﬁﬁ299

[ Cene,

[ Gene,

Vol .

61, 63 (1987)], and the |ike.
or trp oreover, the vector plasmlds may further contain a

plasmid-stabilizing gene such as par and parB.

These vector plasmids include, for example, pLG339

[Gene, Vol. 18, 332 (1982)], pBR322 [Gene, Vol. 2, 95 (1977)],

pUC18 [Gene, Vol. 33, 103 (1985)], pUC19 [Gene, Vol. 33, 103
(1985)), pHSG298 [Gene, Vol. 61, 63 (1987)], pHSG2§9 [Gene,
Vol. 61, 63 (1987)], and the like. '

The above vector plasmids are cbmmercially’available
or can be obtained from microbial cells cohtaining these
plasmids by a conventional method, for example, by "cleared
lysate methodf (cf. Yasuyuki Takagi, "Procedure for Experiment
in Genetic Engineering", page léS, puﬁlished by Kodaﬁsha,
1980), or by "alkaline lysis method" [cf. Maniétis et al.,

"Molecular Cloning”, page 368, Cold Spring Harbor Laboratory,

‘U.S.A. (1982)].

The host microorganisms (both for the recombination
of plasmids and for the expression of the desired esterase),
include ény microorganisms which can bé transformed with the
recombinant plasmid and can réplicate the'plasmid therein; and

can express the gene on the plasmid and can produce a

pUC19

functional protein. These host microorganisms include, for

example, microorganisms belonging to the genus Serratia or the



The akove vector plasmds are commercially available or can be obtained
frommcrobial cells containing these plasmds by a conventional nethod,

for exanple, by "cleared |ysate nethod" (cf. Yasuyuki Takagi, "Procedure
for Experinent in Genetic Engineering”, page 125, published by Kodansha,
1980), or by "alkaline lysis nethod"s[cf. Maniatis et al., "Ml ecular

Cl oni ng", page 368, Cold Spring Harbor Laboratory, U S A (1982)].

The host m croorganisns (both for the reconbination of plasmds and for
the expression of the desired esterase), include any m croorgani sns which
can be transfornmed wwth the reconbinant plasmd and can replicate the

pl asm d t heyeius ERawhermimhigxpspesifheajbneSonra hiba piasrasrend Sodd mndduce a
functional protein.. These host mcroorgani sns include, for exanple,

M cr oor ganiEL B oMEtAF t o sthaigenudeseredt  thewefran, for example,

-5- genus Escheri chi a,q%&?ci fically Serratia marcescens Sr4l1l and

vari ous mutERRF St PR RIS Mife rEEREMBr 40 békanpiad A teér MAT P SRt tescens
13, (FER B 000 ST, T SRS RS2 1100 B2l on
E/ggi)?;j[ zrst's%her;Maecyéff Kgoﬂhggn[’cfz.n%avn%a% é:_I.Oal.Cg)l d‘M%qre'iCQQalilar bor
Cloning", 2nd volume, Al0, Cold Spring Harbor Laboratory,
U.S.A. (1989)]. |
' In addition, there may be used as the host
microorganisms any other microorganisms contaiﬁing a
recombinant plasmid to which an esterase gene of thé genus
Serratia is inserted, for_example, Serratia marcescens TA5025
(FERM BP-4067). |
The chromosomal DNA containihg the = esterase
secretory gene caq easily be obtained from microbrgaﬁismé
cohtaining said gene by a conventional method, for example,
by treating the microbial cells with a lysozyme and further
with a surfactant (e.g. sodium lauryl sulfate, sodium N-
lauréyl sarcosinate, etc.), extracting the pells thus tréated
.with an orgaﬁic solvent (e.g. phenol, chloroform, diethyl
ether, etc.) to remove proteins, and then precipitating the
DNA with ethanol ([cf. Journal of Molecular Biology, Vol. 3,
208 (1961), and Biochimica et Biophysica Acté, Vol. 72, 619
(1963)]. |
The recombinant plasmid comprising the chromosomal
DNA cqntéining an esterase secretory gene gnd the vector
plasmid DNA can easily be prepared by a conventional method,

for example, by cleaving the chfomosomai DNA and the plasmid



US A (1989)]. In addition, there may be used as the host

m croorgani sns any other m croorganisns containing a reconbinant
plkasm d to which an esterase gene of the genus Serratia is inserted, for
exanpl e, Serratia marcescens TAS025 _ ( FERM BP- 4067) . _ The
chromosomal DNA containing the  esterase secretory gene can easily be
obt ai ned from m croorgani sns containing said gene by a conventi onal

met hod, for exanple, by treating the mcrobial cells with a |ysozyne and
further wth a surfactant (e.g. sodiumlauryl sulfate, sodium N

| aur oyl BRACRStRAreappk6priatit Féet+ Nidte GRldruditeset [8ag§edecatih an
organi c solvent (e.g. phenol, chloroform diethyl ether, etc.) to renove
prot ei nspamAd, t ERMQITEG PS4 Bt j NGaldle  &INA. Wi tahdet tieao| tlrebtidgurirad of
Mol ecul ar Biology, Vol. 3, 208 (1961), and Bi ochim ca et Bi ophysica Acta,
Vol . 72, r€4091tgd®683th DNA ligaseTlie.gecadbiDnentl igassayi dE.campli INIg t he
chronmosomal DNA containing an esterase secretory gene and the vector
pl asmi d bhpaean bsi)y ferpgepuedd diter doreatririondle neshbtant fwithexanpl e,
by cl eaving the chronosomal DNA and the plasmd
-6- a terminal transferase or DNA polymerase, subjecting to said
treatment with DNA ligase [cf. Methods in Enzymology, Vol. 68,
41 (1979), and Yasuyuki Takagi, "Procedure for Experiment in
Genetic Engineering", page 135, published by Kodansha, 1980].

Selection 'of the desired recombinant plasmid
containing the esterase sécretory gene from a mixture of
recombinant plasmids obtained by the above procedure can be
done as follows.:

Microbial cells being restriction endonuclease
deficient and having esterase productivity, for example
Escherichia coli K12 DHS5 harboring a recombinant plasmid which
contains an esterase gene (e.g. pLIPElll disclosed in Japanese
Patent First Publication (Kokai) No. 344891/1993, etc.) are
transformed with the esterase-secretory gene-containing recom-
binant plasmids, and the thus-transformed cells are spread
onto an agar medium containing an emulsified triglycexride in
which the cell can grow, for example, a nutrient agar medium
containing tributyrin emulsified with polyoxyethylene cetyl
alcohol ether (Brij 58) and also'containing a prescribed
concentration of an-antibiotic. After incubation at 30 to
37°C for 1 to 2'days, the colony of a transformant around

which a large clear zone is formed is isolated.

The above introduction of the recombinant plasmid



DNA wi4h an appropriate restriction endonucl ease (e.g. EcoRl, BanH,
Hndlll, Sall, Sacl, etc.) and then treating the -resultant with DNA
|igase (e.g. T4 DNA |igase, E. coli DNA. ligase, etc.), if required, after
treating the resultant with a ternm,nal transferase or DNA pol ynerase,
subjecting to said treatnment with | i gase [cf. Methods in Enzynol ogy,
Vol . 68, 41 (1979), and Yasuyuki Takagi, "Procedure for Experinment in
Geneti c Engi neering”, page 135, published by Kodansha, 1980].

Sel ection of the desired reconbinant plasm d containing the esterase

secretory £H¥E*éﬂémﬂd%ﬂnmﬁhgbéreénléﬁCQbeQEPie&|éﬁﬂ“ HORakead ibratihe
above procedure can be done aS foll ows. crobial cells being

restricti areisiphugbeasxampabi cignt taadthay ntheshesaseeuneducitlvi by, for
exanpl e Escherichia coli K12 DH5 harboring a reconbinant plasmid which

cont-ai ns aaqesher aselgbure ¢(elgrigdl BBlhtidnsatosedlow feppeeseur®atent

First Publication (Kokai) No. 344891/1993, etc.) are transforned with the
est er ase- soormaney ghaemesbranai meyeEdrhlity naht thrasrdlds, amdi ﬁh@n
thus-transformed cells are spread onto an_agar mnedi um containin

enul si fi edi Qg dde ﬁecﬂﬁpéﬁaﬂﬁepééﬂnl@ahnﬁ? dvire hastegdpise, ca
nutrient agar nedlun1 ont |n|ng &rlbut¥ E nul sified wth pol¥9x¥ethylene
cetyl al nagk o 88) BiR4ogrsoVe nt%@nﬂ“lfbg & 1A 89dri BEGPY

concentration of an--ant After incubation at 30 to 37[err]C for
1to 2 dai%l THERGI Py ™ WeghPﬁansfornant around which a large clear zone

Is formed is isolat e.[qxe desired tran é?o:qﬁ%\[t?mggtéfgéj_%tei Qngétéé}%ﬁ’ %ﬁgnbi hant

pl asm d
procedure comprising transforming cells of a microorganism

(e.g. Escherichia coli K12 DHS5, etc.) with a recombinant
plasmid produced by inserting both of a DNA participating in
the esterase secretory mechanism and of an esterase gene into
a single vector plasmid, and then' treating the resultant
transformed cells in the same manner as described above.

Then, the plasmid DNA is extracted from the trans-
formant by "alkaline lysis method” to give the recombinant
plasmid, i.e. a plasmid produced by inserting an esterase gene
of Serratia marcescens into a vector plasmid. |

In order to make the transformation efficient, the
recombinant plasrﬁid thus obtained is modified in a
microorganism which is restriction endonuclease deficient and
is the same species of the host microorganism to be used for
expressing the esterase. That is, when the host microorganism
to be used is Serratia marcescens Sr4l, the recombinant
plasmid obtained above is introduced into Serratia marcescens
TT392, which is restriction enzyme deficient strain. The

recombinant plasmid thus modified is isolated from the



-7- s into the host mcroorganismis carried out by a conventi onal

nmet hod, for exanple, by treating the host cells with an aqueous cal ci um
chl,oride solution at a |l ow tenperature to increase the nenbrane
perneability of the cells and then |ntrodUC|ng t he reconbi nant plasmd
into the host cells [cf. Journal of 8wl ecul ar Biology, Vol. 53, 159
(1970)], or by an electroporation nethod. The desired
transformant may al so be selected by the procedure conprising transformng
cells of a mcroorganism (e.g. Escherichia coli K12 DH5, etc.) with a

r econbi nant gl(?sm d produced, by | nses te!dwgrg (% hoof. 8 Dﬁlﬁgﬁé I ggp% I;ggei n

t he est erasrg ry mechani sm an an esterase a Ssin

vector pl aspgd,oRckd Netkd I 234450 Meres,%gg#}g U%%f QLR C‘alelsiﬂea the

same nmanner as described a he plasm

extracted fEP%§M5W55u1EQB@nthW ﬁbkaﬁf&iﬂuéﬁ’%ﬁ gzt hoge H@sgb:\éa the
reconbi nant plasmd, i.e. a plasmd produced by inserting an esterase gene

of Serrati aecgBe££s5€ens into a vector plasmd. In order to make
the transformation efficient, the reconbinant plasm d thus obtained is
nodified in a mcrodrigannsmodhctihon o fr ¢ber redonni raio plasaidelroed ithieent
and is the sane species of the host mcroorganismto be used for
host microorganism can easily be done by the method of Takagi
& Kizumi [cf. Journal of Bacteriology, Vol. iGl, 1 (1985)1,
-and the isolation of the plasmid can be done, for example, by
alkaline lysis method. Besides, the desired transformant may
be obtained by isolating the colony expressing antibiotics
resistance. The host microorganisms to be used for said
transformation include the above-mentioned microorganisms but
are preferably strains having high esterase productivity.
The tfansformed microorganisms obtained by the
above-mentioned method are, fof example, Serratia marcescens
TA5030 which is obtained by introducing a recombinant plasmid
into Serratia marcescens Sr4l wherein said recombinant plasmid
being obtained by inserting an about 2.6 kb Sall-BstPI DNA
fragment containing an esterase gene and an about 6.5 kb
EcoRV-EcoRV DNA fragment contaihihg an esterase secretory gene
into a vector plasmid pMW119} Serratia marcescens TBS30 which
is obtained by introducing a recombinant plasmid into Serratia
marcescens Sr4l wherein said recombinént plasmid being
obtained by inserting an about 2.6 kb SalI-BstPI DNA fragment
containing an esterase gene and an about 9.0 kb BamHI-Sacl DNA

fragment containing an esterase secretion gene into a vector

plasmid pMW119. These transformed strains all have the same



expressing the esterase. That is, when the host mcroorganism to be used
is Serratia marcescens Sr4l, the reconbinant plasm d obtained above is
.inktroduced into Serratia marcescens TT392, which is restriction enzyne
deficient strain. The reconbinant plasmd thus nodified is isolated from
t he ~-8- m croor gani sm The nodified
reconbi nant plasmd is then introduced into a host mcroorganismto obtain
the desired transfornmant suitabl'e for the production of the desired
esterase. The introduction of the reconbinant plasmd into the

host m cr oorgprdN AR 8asi EXabecEepeshycthe d@t hogbsd Takagithek Knogw
[cf. Journal of Bacteriology, Vol. 161, 1 (1985)], and the isolation of

the plasm d madrdmrgionian Qe rddscerlskgkcbne | ysis nmethod. Besi des,
the desired transformant may be obtained by isolating the col ony
expressing anti bj oti csthe esrad@ncion ofheediostas| cwikh gahe s sane floemesied
for said transformation include the above-nentioned m croorgani snms but

are pref er abticxorgarsi sraebhgingghrkereriss eaprbedcnitybyycultivating thehe
transforned njcroorgani snms obtained by the above-nentioned nethod are,

for exanpl e, MNiSEFGQUI ifY dBse SRRALYMIYED GHilertiiadobhaigfd®uass putsdde ng a
reconbi nant £Iasnid into Serrati% rcescens Sr4]1l wherein said reconbi nant
pl asni d nd inside the cells of the microorganism.

The medium used for the production of esterase
includes any conventional medium wherein the microorganism can
grow. Suitable medium contains a carbon source such as
saccha_\rides (e.g. glucose, sucrose, molasses, etc.), organic
acids (e.g. fumaric acid, citric acid, etc.), alcohols (e.g.
glycerol, etc.), or amino acids (e.g. alanine, glutamine,
asparagine, etc.) and a nitrogen source such as inorganic
ammonium salts (e.g. ammonium sulfate, ammonium chloride,
etc.), urea, peptone, corn steep liquor, yeast extract, casein
hydrolysate, and the like. The carbon source is usually
contained in an amount of 1 to 15 (W/V)% based on the medium,
and the nitrogen source is usually contained in an amount of
0.1 to 2.0 (W/V)% based on the medium. The medium may
optionally contain further an appropriate amount of an
inorganic salt (e,‘gl. phosphate, magnesium salt, potassium
salt, calcium salt, etc.) and/or a metallic ion (e.g. iron,
manganese, copper, =zinc, etc.). In case of a synthetic
mediur_n, it may further contain vitamin§ or amino acids, and
further, inducers for esterase production (e.g.- vegetable

oils, surfactants, etc.), defoémi'ng agents, antibiotics which

are suitable for stabilizing the recombinant plasmid in micro-



bei ng obtained by inserting an about 2.6 kb Sall-BstPl DNA fragnent
contai ning an esterase gene and an about 6.5 kb EcoRV-EcoRV DNA fragment
centai ning an esterase secretory gene into a vector plasmd pMALLY;
Serratia marcescens TBS90 which is obtained by introducing a reconbinant
plasmid into Serratia marcescens 1841 wheréin said reconbinant
plasmd being obtained by inserting an about 2.6 kb Sall-BstPl DNA
fragment containing an esterase gene and an about 9.0 kb BamHl - Sacl DNA
fragment containing an esterase secretion gene into a vector plasmd

pMAL19. These transfoygnmed si.rains all -ha h ANE,
- 9- n8F8ﬁ8%88FCaI£h%ﬁg¥%bnbﬁfs F%gerxgé§ %%ise e3¢t hEW 2p52: %

ni croor gani sm Serr atii.g ?@E{i N$h Sf4he transformed 8 RoFYahigR Of
esterase with the transforne m cr oor gani sm obt ai ned aboveis carried out

by cul tivakiig diheut Nhf ROLHAAEAEIBALN FdBIAM o SR, RPetEcest er ase
outside and inside the cells of the m croorgani sm The nmedi um

used for theapreductd oimdfulesied asero i achedeamaayndc any emt ] oived tekdbym
wherein the 'm croorgani smcan grow. Suitable nediumcontains a carbon
source sughakingsacehbrurtes (eegatygbmucosaltsuwer,osestamsliagsescustery,
organi c aC|d§ (e.g. fumaric acid, citric acid, etc.), alcohols (e.g.
: continuous culture, or the like. The cultivation conditions
méy vary depending on the kinds of the medium and cultivation
- methods, but may be any conditions suitable for growth of the
microorganism, usually at the initial pH 5 - 8, at 20 to 40°C,
for 1 to 2 days.

The esterase produced outside apd inside the
cultivated cells is collected by a conventional method. For
example, the esterase contained in the medium is collected by
means of salting out with an inorganic salt, precipitation
with an organiq solvent, absorption or desorption with ion
exchange resin and various column chromatography, gel
filtration, use of protein-precipitating ageht, or a
combination of these methods. The esterase accumulated within
the cells is oﬁtained by firstly disrupting the cells by a
physical method such as frictional disrupting device (ﬁyno
Miil) or a chemical means such as treatment with lysozyme, and
then collecting the esterase in the cell extract by the above-
menﬁioned method.

The esterase secretory gene of this invention is ﬂét
limited to those of the DNA séquences disclésed specifically

in the present specification but includes any gene having a

DNA sequence obtained by modifications in the sequence such



gl ycerel, etc.), or. amno acids (e.g. alanine, glutamne, asparagine,
etc.) and a nitrogen source such as inorganic ammoniumsalts (e.g.
ammoni um sul fat e, amoni.um chloride, etc.), urea, peptone, corn steep

| i quor, yeast extract, casein hydrolysate, and the |ike. The car bon
source is usually contained in anafdumt of 1 to 15 (WV) % based on the
medium and the nitrogen source is usually contained in an amunt of 0.1
to 2.0 (WV)%based on the nedium  The nmediummay optionally contain
further an appropriate anmount of an inorganic salt (e.g. phosphate,

magnest um sgl . sROLASALK Aldes 8! BEUD AR cfitp) and/pae TRl bhe fon

(e.g. iron, anese, n case a’synt hetic

medi um it '&%Jf&%@héécféﬁéi‘ rhé!ﬁ% %Hgi‘%r%f%&&?lﬁ‘%éj%odé@iedfél.'HrB@El

i nducers for esterase production veget abl e ils, surfactants, etc.),

def oani ng agents, tarl bt@béCHyWhiishngare sphipdt & f ALtatad Imm ngruﬂ@r
reconbi nant plasmid in mcro-

organi sms. Hes igadidushishenefsrabify tad) bt edquenaepbit He g8ne encoding The
cultivation of the transfornmed mcroorganismis carried out by a

convent i onalanre¢diosicadeor spramplieali e dilsclosedorgamiisim ier i bgculsdtred -anto a
mediumand is cultivated by shaking culture, aeration culture,

standi ng cwhemigal contahidgs agerr sualy ke fokmic TiReidul t hydraphne

condi tions . _ .
sulfite. Further, a mutant gene may be obtained by treating

an esterase producing strain with NTG or UV.

Examples

The present invention 1is illustrated by the
followiﬁg Examples but should not be construed to be limited
thereto.

In the Examples, the esterasé activiﬁy was measufed
by a convenient method (using Lipase Xit S wherein the
substrate being dimercaprol tributyrate, 'manufactured by
Dainippon Pharmaceutical Co., Ltd., Japan). It may also be
measured by another method comprising subjecting the product
to enzymatic reaction in olive oil (as a substraté) at pH 8.0,
.37°C for 20 minutes, and then measuring the amount of formed
fatty acid, wherein the ﬁnit of esterase activity is éxpressed
as pmols of fatty acid formed per minute.

Besides, the medium used in 'Examples has the
following formulation, wherein "%" is W/V$% unless specified
otherwise. -

LB medium: 1.0% of Bactotryptone (manufactured by
Difco), 0.5% of Bacto Yeast Extract (manufactured by Difco),

and 0.5% of sodium éhloride.



may Vary dependi ng on the kinds of the mediumand cultivation nethods, but
may be any conditions suitable for gromh of the mcroorganism usually at
tRe initial pH5 - 8, at 20 to 40[err]C, for 1 to 2 days. ~ - The
esterase produced outside and inside the cultivated cells is collected by
a conventional nethod. For exanplté ~the esterase contained in the medium
is collected by nmeans of salting out with an inorganic salt, precipitation
with an organic solvent, absorption or desorption with ion exchange resin
and various col umm chronatography, gel filtration, use of

protein-precipitatjpg %g%&%, Q%dfumcoqbbgat BQEBBE§§$F§§%POFJ“§The

esterase accunul ated w't ecells’is o ai ne ?uptlng

the cell sabyufed Ry YiG@lo nEOhEd SHERES Fehst ﬁﬂéka@lﬁs i A1 %&e (Dyno

MI1) or a chemca neans ‘such as treatment with | ysozyme, an

col l ectipg thigcest,erasssi BodiemcadllXldedCtaky thesakvece1MBAL i@Red
nmet hod. The esterase secretory gene of this invention is not

limted {mathbsetwfed ey BAAosequetiasnitiAc Tagedtspes| fiedl ) Wwagan ¥ he
present - specification but includes any gene having a DNA sequence obtai ned
by nodifications iPribetyequermeasiming LBG plate medium: LBG plate
medium containing 0.5 v/v% of tributyrin, 0.5% of polyoxy-
ethylene cetyl alcohol ether, and 0.005% of ampicillin.

Esterase producing medium: 1.0% of dextrin, 2.0% of
meast, 0.2% of ammonium sulfate, 0.1% of potassium dihydrogen
phosphate, 0.05% of magnesium sulfate heptahydrate, 0.0.1% of

- calcium chloride dihydrate, 0.001% of ferrous sulfate hepta-
hydrate, 0.5% of Tween 80, and 0.1% of colorin.
Example 1
(1) Preparation of chromosomal DNA containing an
esterase secretory gene:

Serratia inarcescens Sr4l (FERM BP-487) was subjected
to aerobic shaking culture in LB medium (200 ml)- at 30°C
overnight, and then the cells were collected by centri-
fu(_;;ation. The cells were suspended in 0.9% aqueous sodium
chloride solution (200 ml) once and then collected by
centrifﬁgation’ in order to wash them. The cells thus washed
were suspended in an aqueous solution of 50mM Tris-HCl-50mM
disodium ethylenediamine tetraacetate (pH 7.5, 200 ml)
containing 200 mg of--iysolz_yme, and the mixture was allowed to
stand at room temperéture for one hour.

To the mixture was added sodium lauryl sulfate in

a concentration of 0.5%, and thereto was further added



as insertion, deletion or substitution. That is, the esterase
secretory gene may artificially be nodified directly in a test tube by
uging a synthetic nutated DNA prinmer designed on the basis of the DNA
sequence of the gene encoding an esterase specifically disclosed herein,
or by using a chemical mutatingadent such as formic acid, hydrazine
sulfite. Further, a nutant gene may be obtained by treating an esterase
producing strain with NTG or UV. Exanpl es The present
invention is illustrated by the follow ng Exanples but should not be

ConStruEdZﬁf%ggiésgnkteggdt@ﬁéeEQXture wast$%%ﬁ{¥fgﬁaﬂé§?EQl%%pct@8r6§terase

activity was measured y a convenient ne sing Lipase Kit S wherein

the substyale tBei{fe HNEEANGQ! ThE iU Gas SR LIS cebWith
Dai ni ppon Pharmaceutical Co., Ltd., Japan). It may al so be neasured by

anot her maihedeQNpPbilainBgosuPheabil Ngathta Pedduicih drD agzyigt solueaochi on in
olive oil (as a substrate) at pH 8.0, 37[err]C for 20 m nutes, and then
measuri ng dtha tamnumiisfFHEDF hrediM dasdgiaci athylmregliantine tetirastetster ase
activity is expressed as gnols of fatty acid formed per m nute.

Besi des, t(mH n@dd um(berginafERanplreferaed heo R6l I'RE"Ng fandufaritdar
wherein "% is WW%unl ess specified otherw se. LB nmedium 1.0%
of Bact ot repfirasdednbvibfactifie@ Bixterecel eapadoy el upy @lo TReg3tuERLPECt

(manuf actured by Difco), and 0.5% of sodium chloride,
phenol and chloroform, and then the resultant aqueous phase

was subjected to precipitation with ethanol. The precipitate
was dissolved in TE to.prepare a TE solution containing 2.5
mg of the chromosomal DNA containing an esterase secretory
gene.

(2) Preparation of a recombinant plasmid DNA:.

The chromosomal DNA prepared in the above (1) (20
ng) was completely digested wifh restriction endonuclease
Sacl, which was extractéd twice with a mixture of equal volume
éf TE-saturated phenol and chloroform. To the mixture was
added 0.5 volume of 7.5 M -ammonium acetate, and the DNA was
recovered by precipitating with two times volume of ethanol.

A plasmid vector pMWEl2l was prepared-by inserting
an about 2.6 kb geriome DNA fragment (SalI—BstPI fragment)
cbntaining an esterase gene originated from Serratia
marcescens Sr4dl inté a vector plasﬁid pMW119.. DNA (0.5 ug)
of said plasmid vector pMWEl2l, which was completely digested
with the same restrittion enzyme as above, was dephosphated
by treating with alkaline phosphatase (ﬁanufactured by Takara
Shuzo Co., Ltd., Japan, 0.4 unit) at 56°C for one hour, and

the resultant was extracted twice with a mixtdre of equal



LBG plsate nmedium 1.0% of Bactotryptone (manu- factured by Difco), 0.5%
of Bacto Yeast Extract (manufactured by Difco), 0.5% sodiumchloride, and
1.0% of Gellan Gum (rmanufactured by Wako Pure Chemical |ndustries, Ltd.,

‘Japan) . Tributyrin-containing LBG plate nmedium LBG plate
medi um containing 0.5 v/v% of tributylén;- 0.5% of pol yoxy- ethylene cetyl
. al cohol ether, and 0.005% of anpicillin. Est erase producing

medi um 1.0% of dextrin, 2.0%of neast, 0.2% of ammoni um sul fate, 0.1% of
pot assi um di hydrogen phosphate, 0.05% of nmagnesi um sul f ate hept ahydrat e,

ydrae o ByoEe R A LB E or PR SRR S 2L Bas

P ti f t ai Ni :

Ser rat 1 a v 28dednd SRR qa dpsHeAMAL I doetlr gl Wt EHYRE oBE"®
| t [ L ' 0 .0l , X :

wer e Gol | act Y TEHLTIINAY dody) rRooSREER b RERIBITL NG wiiche ko CpSaEES

aqueous sodi ygy ppBLorjrdessRhA1 0N @2Q0 JdphRpha taRd JikehiOI &L SH Rhus

centrifugation in order to wash them The cells thus washed were suspended
in an aqueougpgek Hed Ofa Of mbREM Jit15thiel cROBMsomal DNA obtained above (3
ug) and ligated with a DNA ligatioﬁ kit (manufactured by
Takara Shuzé Co.; Ltd.) at 4°C for 16 hours to give the
recombinant plasmid DNA.
(35 Transformation with the recombinant plasmid and
preparation of colony bank with E. coli host:
The cells of E. coli DH5 were treated by the method
of Hanahan [cf. Journal of Molecular Biology, Vol. 166, 557
(1983)] and thereto was added the reaction mixture containing
a plasmid DNA obtained in the above (2), by which the
transfofmation was effected. The cells thus treated were
spreéd onto LBG plate medium containing ampicillin (50 pg/ml),
and they were incubated at 37°C overnight to give the trans-
formant (about 50,000 strains) containing recombinant plaémids
inserted with fragments of the chromosomal DNA of Serratia
marcescens Sr4l.
(4) Isolation and. identification of a transformant
strain containing an esterase secretory gene:
When an esterase producing-stra;n is inoculated to
a tributyrin-contaihing LBG plate medium, the esterase
producéd in the medium decomposes tributyrin to give fatty
acids, by which the.triglyceride emulsion around the colony

is modified to form a circular.clear zone around the colonies.



di sodi um ethyl enedi am ne tetraacetate (pH 7.5, 200 m) containing
200 ng of-lysozyne, and the m xture was allowed to stand at room

t gnperature for one hour. ' To the m xture was added sodi um | auryl
sulfate in a concentration of 0.5% and thereto was further added
- 13 - Protenase K, and the nixt¥ure was nmildly shaken at 50[err]C for 3

hours to lyse the cells. The m xture was extracted twice with an equal
vol une of phenol saturated with an aqueous solution of 10 MM Tris-HC -1 niV
di sodi um et hyl enedi am ne tetraacetate (pH 8. 0) (her einafter, referred to

as "TE"), and further xtracted tw ce 0 of
TE-saturat 84 “bhehot Gnd éh FoFS (I)nrer%onan\gh%h% reg)dt'l %gﬁgggéﬁéghg%hase
was subj ect gg Lo¢ gé{l?% pitation with ethanol. The preci pitate- was dissol ved

in TE to prepare a solution containing 2.5 ng of the chronmosomal DNA

contai ning an ESteraﬁ?eS\?PéI%fHﬁnawe(about 5d AooPeratakloBbehifed
reconbi nant plasm d DNA: he chronosonmal DNA prepared in the

above (1) (40tnhbearrdoed Ya§ * @ﬂ@'ﬁﬁ@&ﬂlﬁt@@sﬁﬁihVwﬁﬂbwhy&&hkebnﬂalnlng
endonucl ease Sacl, which was extracted twice with a m xture of equal
vol urme . of 1L BE- paate ahedli @hendhichdead| diodilmrted afo 37Re overoighbhasby
| which one strain forming a clear zone was isolated from the

DNA bank of SacI.

The formation of this clear zone.will be owing to
the iﬁcréase_of ability of extracellulor secretion of esterase
by introducing the recombinant plasmid containing an esterase
secretory gene, because when Serratia marcescens Sr4l_ﬁas
inoculated to a tributyrin-containing LBG plate medium and
incubated at 37°C errnight, the formation of a clear zone was
observed{ but when the untransformed E. coli DH5 and the E.
coli DH5 carxying a ﬁiasmid vector pMWE12l were inoculated to
a tributyrin-containing LBG plate medium and incubated at 37°'C.

overnight, no formation of a élear zone was obse;ved.

Besides, the transformant being capable of formatidn
of a clear =zone was cultivated in a LB medium (60 ml)
containing ampibillin (200 pg/ml) by aerobic shaking culture
at 37°C overnight, and the -esterase activity of the
supefnatant of the culture mixture Qas measured by the
convenient method. As.é resuit,.there was oObserved 34,800'
units of esterase activity.

Moreover; fhe supernatant of the above culture
mixture was subjected to an électrophoresis with SDS poly-

acrylamide gel, and the resultant was subjected to Western



added 0.5 vol une of 7.5 M ammoni um acetate, and the DNA was recovered by
precipitating with two tines volune of ethanol. A plasm d vector
pPMAEL121 was prepared by inserting an about 2.6 kb genone DNA fragnent
(Sall-BstPl fragnent) containing an esterase gene originated from
Serratia marcescens Sr4l into a vektor plasmid pMAL19. DNA (0.5 [err]Qg)
of said plasmd vector pMAE121, which was conpletely digested wth the
same restriction enzynme as above, was dephosphated by treating with

al kal i ne phosphat ase (manufactured by Takara Shuzo Co., Ltd., Japan, 0.4

uni ) 3t SELSLG 8la RS SO woRRY ik ¢ SAULLERLARE SHLIBChERIMCO W Ih

a mxture

TE-saturat&kmlgmggﬁ 9195 a &1l ddiRieicentes A@dQe(}é;\ﬁtvolﬁnae of

7. 5M ammoni um acet and then t vector plasm d -DNA was recover ed by
preci pi t atg gt EHWRd idBew ¥ahd B h flalkanst - showheisleple Wt

pl asm d vector thus obtained was m xed with the chromosonal obt ai ned
above (3 fmini]m) el |DHRtehEining Bhidy| veetdoplddmidpritd agiairsghey
Takara Shuzo Co., Ltd.) at 4[err]C for 16 hours to give the reconbinant
pl asm d Dl‘ﬂ#bsmlon 48) thdt ais f thewpwif Ved s tanelarelc estarase pdlasnined and
preparation of colony bank with E. coli host: The cells of E.
coli DH5 vieraem ttleat edpbynahentepliodhe culture of Serratia marcescens

Sr4l.
Example 2
Anaiysis of plasmid:

A plasm_id DNA was prepared from the cells of the
_transformant obtained in Example 1-(4) by a conventional
method [cf. Maniatis et al., "Molecular Cloning", page 368,
Cold Spring Harbor Laboratory, U.S.A. (1982)], cleaved with'.
various restriction endonucleases and then subjected to an
agarose gel electrophoresis. As a result, it was confirmed
that this - plasmid (hereinafter, referred to as "pKHE200")
contained a SacI DNA fragment of about 20.0 kb i'n. addition to
about 2.6 kb SalI-BstPI DNA fragment cont.aining an esterase
gene originated from Serratia marcescens.

The restriction endonuclease map of the Sacl DNA
fragment of about 20.0 kb contained in said pKHE200 is shown
in the accompanying Fig. 1. |

The SacI DNA fragment of about 20.0 kb of the
plasmid pKHE200 was *fleaved with various restriction endo-
nucleases, and each DNA fragment was subcloned into plasmid
vector pMWE121, followed by transformation of E. coli DH5 with

the recombinant plasmid thus obtained. The transformants were



of Hamahan [cf. Journal of Ml ecul ar Biology, Vol. 166, 557 (1983)] and
thereto was added the reaction m xture containing a plasm d DNA obtai ned
i n;the above (2), by which the transformation was effected. The cells
thus treated were spread onto LBG plate nedium containing anmpicillin (50
[err]g/m), and they were incubatéd at 37[err] C overnight to give the
trans- formant (about 50,000 strains) containing reconbi nant plasm ds
inserted with fragnents of the chronosomal DNA of Serratia marcescens
Sr41. (4) | solation and identification of a transformant strain

cont ai ni 19,30,63L8075¢ SAGHBLILYACN8h aining 1nG HMED AOAFREIARE

pI’OdUCI ng S raln I'S I nocu I'n-c¢ al ni ng

medi um tlggmés{x)\%ﬁéf agrﬁ%l&q%eanaw@eW%&mtd@sgn@@ééﬁmiﬁé@%gﬂh@rto give

fatty ac y which the triglycerideé enul'sion around the colony is

nodi fi ed hocheam doakl GHEafofhBlroZ At .around the col oni es.
- 15 - By utilizing this phenonenon, the screening of transformants

was effected. The rddterifotdresi oendohacledot Ma@s008£fst eadns PNAbE ai ned

in the above (3) were inoculated to a tributyrin-containing LBG plate

medi um wikrebmeas aneubkdwed iat tBE[ eccdlipaveing ghig. By As to E. coli
DH5 transformed with the plasmid containing BamHI-Sacl DNA
fragment of about 9.0 kb (pKHE90) and the plasmid containing
EcoRV-ECORV DNA fragment of about 6.5 kb (pKHE65), there were
observed the formation of a clear zone and esterase activity
(measured by the convenient method). Howeve%, as to E. coli
DH5 transformed with the plasmid containing SacI-BamHI DNA
fragment of about 7.5 kb (pKHE75) and with the plasmid
containing BamHI-BamHI DNA fragment of about 3.5 kb (pKHE35),
"there was observed neither the formation of a clear zone nor
esterase act1v1ty (measured by.the convenient method).

It was found from the above results that the
ésterase'secretory gene originated from Serratia.marcescens
Sr4l was present.in the EcoRV-EcoRV DNA fragment of about 6.5
kb.

The E. coli DH5 transformed with the plasmid pKHE65‘
has been deposited to National Institute of Bioscience and
Human~-Technology, Agency of Industrial Science and Techno;ogy
on February 9, 1996 as accession number FERM BP-5385
(designated "Escherichia coli TA5029").

Example 3
Analysis of clone DNA:

[Determination of nucleotide sequence]



whi ch one strain formng a clear zone was isolated fromthe DNA bank of
Sacl . The formation of this clear zone will be owwng to the

i norease of ability of extracellulor secretion.of esterase by introducing
t he reconbi nant plasm d containing an esterase secretory gene, because
‘when Serratia nmarcescens Sr4l was 18 roculated to a tributyrin-containing
LBG pl ate nedium and incubated at 37[err] C overnight, the formation of a
cl ear zone was observed, but when the untransformed E. coli DH5 and the E.
coli DH5 carrying a plasmd vector pMAEL21 were inoculated to a

tributyrin-containing LBG plate nedium and i ncubated at 37[err] C .
overni ght, no format geegmiinant ;pheshid BEHEPveqas treated WEHRj ges,

h f bej | e of f ' I ' ] d
e LB B TR oS S SERSRLE (lr LB LR Py Bl OB, 20, VBeg] vt e
shaki ng C”JFB”?% é‘}_ec”%%&l& 8%!%{&&{“ 124 dde e@ﬁﬁé‘sﬁégﬁxi&t%x&’é the
super natant o FRe Cul'fure m Xtur & maspneasured by e “conveni ent nethod.

As @, resul fpc iR Wese obaslaila34o3d0nediihg BE BSHEGASE AGkhihédis

Mor eover , e supernat an e above cultu ure wWas | ected to an

el ect r ophog sl dfen¥az-yehiin A kKa8hde BLigmand dMONAEPHL {RGEayBS
subjected to Western - 16 -

[labelled with (a-32P)dCTP (14.8 x 10% Bq/pmol, 74 x 10% Bq)]

according to the dideoxy chain termination method of Sanger
et al. [{Proc. Natl. Acad. Sci. USA, Vol. 74, 5463 (1977)], and
the nucléotide sequences thereof were determined based on the
data of an electrophoresis with an 8% urea-modified poly-
acrflamide gel and autoradiography.

As a result, it has been found that the DNA sequence
of the esterase éecretory gene originated from Serratia
marcescens Sr4l is composed of 4466 base pairs from the
iﬁitiation codon GTG to the codon GAG as shown in SEQ iD NO:1,
which contains DNA regions (ORF) coding for three kinds of
pqupeptides which participate in the mechanism of secretion
of esterase. (It is assumed that these three ORFs compose a
paii of operon.)

Besides, the amino acid Sequences of the poly;
peptides coded by each ORF are shown in SEQ ID NO: 2, 3 and
4, respectively.

Examgle.4
Preparation of a strain having high esﬁerase
productivity:

The plasmid pKHE65 was introduced into a restriction



bl ottivng anal ysis by using rabbit antiesterase antibody to an esterase
produced by Serratia marcescens. As a result, the product showed a new
bard, which was not shown in the product fromE coli DH5 containing only
vector plasmd, at the same position as that in the purified standard
esterase obtained fromthe supernatbht-of the culture of Serratia

mar cescens "Sr4l. Exanple 2 Anal ysi s of plasm d: A
pl asm d DNA was prepared fromthe cells of the transformant obtained in
Exanple 1-(4) by a conventional nethod [cf. Maniati's et al., "Molecular

, Col b b S, | eaved
wih Vaii oRGdoRATIeRERofe Eﬁ%%%%cT's%&ggéné%&%%‘%‘%ﬁraﬁwa?seﬁ@anél PREE L g ee
| el h £t
Cher i naf t 470 of oFrafSEBrRE pheabo e QAR LA il %f?@%"% of
about 20. 0 b nsadfLiign éPceéé’éHH w%s eg('er§é% aBeLEh DhE I:éi‘ﬂém&f the

containing an esterase gene originated from Serratia marcescens.

The restrictifis EHARBYCE 105G BRP PfkdNeSaghi PMethsfuethedl, 80PHItZP. 0 kb
contained in said pKHE200 is shown in the acconpanying Fig. 1.

The Sacl DNpaftagoenas st4abesll?Owéekbrfindftarmed asininl tHSEZDsnvias mipaved
with various restriction endo- 'nucleases, and each DNA fragnent was

subcl oned iobvajphead na&boveedipremdmﬁb@b,raftdbhom}ma ttangioena i tremf- E

coli DHS with the reconbinant plasmd thus obtained. The transfornants
wer e formant Serratia marcescens TA5030). The thus-obtained

transformant (one platinum loop) was inoculated to an
esterasé—producing medium containing ampicillin (500 pg/ml)
and subjected to reciprocating. shaking culture (shaking
amplitude 7 cm, 120 f.p.m.) at 30°C for 20 hours. The culture
broth was centrifuged to give a supernatant having an esterase

activity of about 3.5 x 10° unit/ml (measured by the

convenient method). This strain had about 10 times higher
esterase productivity than the host strain.Serratia;marcescens
Sr4l and further about 2 times higher esterase productivity ..
than Serratia marcescens Sr4l containing récombinant plasnid
PMWE121 (used as a Vvector plasmid). | |

. Effects of the Invention

The microorganism transformed with a recombinant
plasmid containing an esterase secretory gene of the present
invention have remarkably excellent capability of extra-
celluiar secretion of esterase. Accordingly, when -an
esterase-producing microorganism harboring a ‘recombinant
plasmid which contains an esterase gene islfurther transformed

with the recombinant plasmid which contains the esterase



- 17 - cultivated in a tributyrin-containing LBG plate nediumin the
same manner as described above, and it was determ ned whether a clear zone
was formed or not. The restriction endonucl ease maps of each DNA
fragnent are shown in the acconpanying Fig. 1. As to E. coil DH5
transfornmed with the plasmid contathing BanHl - Sacl DNA fragment of about
9.0 kb (pKHE90) and the plasm d containing EcoRV-EcoRV DNA fragnent of
about 6.5 kb (pKHE65), there were: observed the formation of a clear zone
and esterase activity (neasured by the conveni ent nethod). However, as to

E. coil %%%§¥l§f rrneccl)f\/\g!:%h| the pl asmgn o&.ﬁ altqll r}% 23 |5§351%@al%

f ragnent ) and ST asm d- al ni ng

BanH - Barg  pNA-J, %oma@,@ﬂ é:c?élkltén(UOK? %rtlg@ergnwaﬁ?msgfved

nei t her t a clea zone nor ase activity (neasured by
the convesd €ita 8811MAuctivity and exklra¥esld PoRGdr@Bildit oyl t's

that the esterasé secretory gene originated from Serratia marcescens Sr4l
was presedrid ithd hen IRCORAEIDR0BY EINA furegisEotmahtakatt gbve thkd.desired

The E. coli DH5 transformed with the plasm d pKHE6S has been deposited to
Nat i onal dsis¢rase eonfali sbissndalasdalluman- Technol ogy, Agency of

I ndustrial Science and Technol ogy '



on February 9, 1996 as accession nunber FERM BP- 5385 (desi gnat ed
"Escherichia coli TA5029"). Exanple 3 Anal ysi s of cl one DNA:

[Determ' nati on of nucl eotide sequence] - 18
The reconbi nant pl aspigh pKHEGS was treated, with Kil obase:
DeI etion Kit (manuf actured by Takara Shuzo Co., Ltd.) to prepare various
del eti on pl asm ds. These plasm ds thus obt al ned were subjected to
annealing of a primer, synthesis of conplenentary chain with Kl enow
fragment. of DNA polyrrerase [Iabelled with ([err]-[err]P)dCTP (14.8 x
10[err] Bg/prmol, 74 x 10[ err [FeBY§Pce ddEE5+ 8 ng to the di deoxy chain
term natiosnEcanIm(m of Sanger et al. [Proc. Natl. Acad. Sci. USA, Vol. 74,

5463 (19772&NG@1d44ggebMIE%qtrgde sequences "t hereof were determ ned based
on the data of ectrophoresis with an 8%urea-nodified poly-

acryl ani deT4f&t: é‘H& ﬁb?o?ca‘dfography As a result, it has been
found thatSTRENOBRAESEqudndele of the esterase secretory gene originated from
Serratia aesn i s conposed of 4466 base pairs fromthe

| nltlatlonlfaé% on GT lr%éghe codon GAG as shown in SEQ ID NO'1, which

contai ns BfELERBEREPE ORI si AR for three ki nds of

STRAIN: Serratia marcescens Sr4l
SEQUENCE .
GTG AAT CAA TTT ATC CCG CGC AAC GAA ATT GCG GAT GTT ATA CGT ACA 48
CGC AGC AAA GTC TTC TGG ACC GTT GGT ATA TTT ACT GCG TTT ATT AAC 96
CTG TTA ATG CTG GIT CCT TCC ATT TAT ATG CTC CAG GTT TAC GAC CGG 144
GTG CTG CCT TCG'CGC AAT GAA ATC ACG CTG TTA ATG CTG ACG CTG ATC 192
ATG CTG GGC ATG TTC GGC ATG ATG TCG CTG TTG GAA TAC GTG CGC AGC 240
ATG GTG GTG ATC CGC ATC GGC AGC CAG CTG GAT ATG CGT CTC AAC ACG 288
CGA GTC TAT ACC GCG GCC TAC GAA GCG AAT CTG AAA AAC GGT TCG TCT 336
GAC GCC GGT CAG ATG CTG AGC GAT TTG ACC AAT CTG CGC CAA TTC CTC 384
ACC GGT AGC GCG CTG TTC GCC TTC TTT GAT GCG CCG TGG TTT CCG ATC 432
TAT CTG TTG GTG ATA TTC CTC TTT AAC CCT TGG TTG GGC CTT TTC GCC 480
CTG GTC GGT GCG CTG TTG CTG ATC GCA TTG GCG GTA ATC AAT GAA GTG 528
- GTT TCG AAA AAG CCG CTG GGA GAAR GCC AGC AAG CTG TCG ATC ATG TCA 576
GGT AAT TTG GCC AGC ACC AAT CTG CGA AAT GCC GAA GTG ATC GAG GCT 624
TTG GGG ATG TTG CCT AAC CTG AAA CGC CGG TGG TTC GGT CTG CAC CAG 672
CGG TTC TTG AAC AGC CAA CGC ATC GCC AGC GAA CGC GCA TCG CGG GTC 720
ACG TCA ATC ACC AAG TTC GTG CGT ATG TCG CTG CAG TCC TTA GTG TTG 768
GGC CTG GGG GGA TGG TTG GCG ATT GAT GGG CAC ATC ACG CCC GGC ATG 816
ATG ATC GCC GGT TCT -ATA TTG ATG GGG CGA ACG TTG GCG CCG ATC GAG . 864
CAG GTC ATT AAC GTT TGG AAA AGC TAT AGC GCG GCC AAA CTT TCT TAT 91
GGC CGC TTG GTC AAG CTG CTG GAA ACG CAT CCG CAG CGT GGT ACC GGC 6
ATG TCG CTG CCG CGT CCG GAA GGT GIG CTC TCC GTA GAA GGC GTG ACC
GCC ACG CCT CCG GGA TCG AAA GGG GAT GCG GTG CTG CAT AAC GTA AGT
TTT GCC ATT CAA CCC GGC GAT GTG CTG GGG ATT ATC GGT CCG AGT GCG
TCG GGC AAA TCA ACA TTG GCG CGC TTA CTG GTC GGT ATT TGG CCT GTG
AGC GAA GGG ATA GTG CGG TTG GAT AAT GCC GAC ATC TAC CAG TGG AAC
AAA GAC GAA CTG GGG CCC TAT ATC GGC TAT CTG CCG CAG GAC ATC GAG

N

(Yol
(=)

BERERB



pol ypepti des which participate in the mechanism of secretion of esterase.
(It is assuned that these three ORFs conpose a pair of operon.)

Besi des, the ami no acid sequences of the poly- peptides coded by each ORF
are shown in SEQID NGO 2, 3 and 4, _re %pectlvely Exanpl e 4

Preparation of a strain havi ng I gh esterase productivity:

The plasm d pKHE65 was introduced into a restriction

- 19 - endonucl ease-deficient strain, Serratia marcescens TT392, to
give a transfornmed strain. The pKHE65 plasm d DNA nodified wth Serratia
mar cescensIT@a T TEX EEECESE ACDRATChECEFAG AOE ATe GOTr 8RS BY e Cs GA&i ATBy 126
"al kal i ne dpsir®amBhQO8AA th?fhmsekéaédfraccﬁ&mmnsc@ré@ @ald £areGRA 1M

Lo give o (e bR SRRPPE clpaC G BRE GREIC Knf SR QRO BRnTelslol

t hus- obt ai &% GOAr GEET BFGEIAC GGENEGCG plAR PAGNTAA d16TF) ATGECC (GRec GICkt €8G t¥D an
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150 1 p mACEoRREEE it SRR IRt ol T8 e B mutTFer LB o
gi ve a supiTharanCAGaOEH AR 296t 8€@SEG GTC CTG ATC ACT CAC CGC ACC AAT
CTG CTG TCG ATG ACC AGC AAG CTG TTG CTG TTG GTT AAC GGG AAC GTC

AAT GCA TTC GGC CCA ACG CAG CAG GTG CTG CAG GCG TTG GCG AAT GCG
CAA AAA GCG CAG GTG CCT CCG CAG GCG GTG CGT GCG GTG AAC TCC GAG
CCG GAT GAA GGC GAA ATC CCT AAA ACT CAA ATT AAT TAA GCCGTGAACT
TGCCCGGCGG CGCTTTTGCG TCGCCGACAG TCAAAGGAGT TGGT ATG TCT ACG CAT
ATT GGC GAG CCG CAA GAC TCG TAT ACT GAA GAG ATC CCA CAA GAT GAA
CGG CGG TTT ACC CGT ATG GGG TGG CTG GTG GTC GGG ATC GGT CTG TTC
© GGG TTT TTA GCC TGG GCG GCC TTT GCG CCG TTG GAT AAR GGG GTG GCG
TCG CCG GGA TCG GTA ACC GTT TCC GGC AAC CGC AAA 'ACG GTG CAG GCC
CCG GCC AGC GGC ATC ATT AAG AAT ATT GCG GTC AGA GAT GGC GAC AAA
GTG AAA GCC GGT GAG GTG CTG GTG CAG CTC AGC CAG GTG CAG GCT CaA
GCT CAG GTT GAT TCG CTG CGG.GAT CAG TAC TAC ACC ACG CTG GCG ACA
GAA GGG CGC TTG CTG GCA GAA CGC GAT GGG TTG AGC ATA GTG ACT TTIC
TCA CCC ATT TTG GAC GCG GTG AAA GAT AAA CCT CGC GTG GCA GAA ATC
ATT GCA TTG CAA ACG CAG CTG TTC GCC TCC CGC CGC CAA GCG CTG CAA
AGT GAA ATC GAC GGC TAT AAG CAG TCA ATG GAC GGA ATC CGT TTC CAA
TTA AAA GGA CTG CAG GAT TCG CGC GGT AAC AAA CAG ATC CAG CTT TCC
AGC CTG CGT GAG CAG ATG AAC AGC ATG AAG CAG TTG GCG CCG GAC GGT
TAC CTA CCG CGT AAC CGT TAC CTG GAA GTG CAG CGC CAG TTT GCC GAG
GTA AAT AGC AGC ATT GAT GAA ACG GTG GGG CGG ATT GGC CAA TTG CAA
AAG CAG TTG CTG GAA TCA CAG CAA CGC ATC GAT CAG CGT TTC GCC GAC
TAC CAG CGC GAA GTC AGA ACG CAG CTG GCG CAA ACT CAA.ATG GAC GCC
AGC GAA TTC CGC AAC AAG CTG CAA ATG GCC GAT TTC GAT CTG GGC AAC
ACC GCC ATC ACC TCA CCG GTG GAC GGC ACC GTG GTT GGA TTG AAT ATC
TTC ACT CAG GGG GGC GTC GTG GGA GCG GGT GAC CAC CTG ATG GAC GTT
GTG CCC AGC CAG GCG ACT TTG GTG GTG GAT TCT CGC CTC AAA GTC GAC
CTG TTC GAT AAG GTG TAC AAC GGG TTG CCG GTG GAT CTG ATG TTT ACC
GCC TTC AAC CAA AAC AAA ACC CCG AAA ATT CCG GGA ACC GTC ACC TTG
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actiwity of about 3.5 x 10[err] unit/m (neasured by the
conveni ent nethod). This strain had about 10 tinmes higher esterase
productivity than the host strain Serratia marcescens Sr4l and further
about 2 tines higher esterase proﬂaé%ivity than Serratia.marcescens Sr4l
cont ai ni ng reconbi nant plasmd pMAEI21 (used as a Vector plasmd).
Effects of the Invention The microorganismtransfornmed with a
reconbi nant plasm d containing an esterase secretory gene of the present
i nvention have remarkably excellent capability of extra- cellular

secr et | onGTBf TCRHCEr GG C6C ORG 6FEGAG ARA CRRAET SRC @ &LEsTEDMBGu™hg
m cr oor gaoks mT@ardacr 6T AaG r@mo rhé tantGAG LaS T WARCATX CACaAGTs GBA eBBerase

gene is fygrpshgic tArensid o8 beahid debesreeeReiftantre pbws Madl AdY cbecam ai ns
the est efﬁ@gn GG, G, (TG TTG AGC TAT CTG, TIT AAA P arT TTGS%S&E.‘G%(EH %cgengy of the

presemnt i N beé obtained a mcroorgani sm having excel | ent
properti eSAT| ACHIFCA BIA ASGtGACSBA FAD M FFGi AT 438 T PRRefFAICHF se¥fetion
of -esterager canaacrhere ertiamt com aat con dTe rews GoenErg Tcancap cect s desired

esterase giqapat HESAFA 8k SF@ Bra GAC GCA TAT TCG CTG GCA TTA GAA AAG
GAC CCG ACC TTT CGG GCG GCT ATA AAA GAG AAA GAA GCG GGA GAT GAA
AAC GAA AAT ATC GGC AGG GCA GGG CTG CTG CCG AAG GTA TCG CTG AAC
TAC CAG AAT TCG CCG CGC.AAC TGG CAA ACT CAG AAG TAC CCG CAA AGC
GAC TTT TTC GGC AAT GTT TCG GAG GTT ACC CGG CGG CAG CAA TAT CGC
' AGC TAT TCC AGT TCG ATC ACC TTG ACG CAG CCG CTG TTC GAT TAT GAA
GCT TAC GCC AGG TAC ARA GCC GGC GIG GCG CAG ACC ATG ATG TCG GAC
GAG ACG TAT CGC GGT AAG TTG CTG GAT TTG GCG GTG AGG GIG ATT AAC
GCC TAT GIC GAA GTG GCT TAT TCC AAG GAT CAA ATC GCG TTG GCC GAA
' GOT CAA AAG GCG GCT TAC AAG GAA CAG CTG ACT TTG AAC GAT CGC CTG
ATG AGC GCC GGT GAA GGT ACC ATT ACC GAC GTA TCC GAA ACT CAG GCG
CGC TAT AGC CTG GCT GAA GCA CAG GTG ATA GAA GCG CGC GAT GCA CTG
GAT GCC GCA CAG CGT GAA TTG GAA GTA ATT ATC GGC ATG CCG CTG AAC
CAA CTG GAT GAA TIG CAG GIC TTG CGG CCG GGT AAA TTC AAA GTG GCG
CCG TTA ATC CCG TCC AAG TIC GAA GAG TGG CAA AAG ATC GCG TTG GAG
AAC AAC CCT GTA TTG GCC GCC TCG CGT CAT GGC GTG GAT GCT GCT AAG
TAT GAT GIC GAA AGG AAA CGG GCT GGC TTT ATG CCA CAG GIT CAG CTG
TAT GCT TCG CAT TCG GAA AAC GAC GCC AGC AGC GAC RAC ACG GTT AAC
CAG AAA TAC CGT ACT GAC .AGC ATT GGC GTG CAG GTC AGC ATG CCT ATT
TAT TCC GGT GGC GGT GTT TCG GCA TCG ACC CGC CAG GCA GEG GCG CGT
TAC GGG CAA GCG ATG TAT GAA ATG GAT GCG CAA ACG GGC ACC ACG CIC
AAC GAT CTG CGC AAA CAG TAC AAT TTG TGT ATT AGC AGC AGC GCT AAA
GTG GCG GCC TAT GAA CTG GCG GTT CAA TCG GCG ACG ACC CAG GIG ACG
GCG ACC CGG CAA AGC GTG CTG GCT GGG CAA CGT GTC AAC GIC GAT GIG
CTC AAT GCC GAA CAG CAG CTC TAT AGC GCA CAG GCG ATT TIG GCC TCT -

GCT AAA TAC ACT TAT ATC AAA TCC TGG GAT CAC CCT ATT GAG
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SEQ ID NO:2
LENGTH: 588 amino acids



- 21 - Sequence Listing SEQ ID NO 1 LENGTH 4466
base pairs TYPE: nucleic acid STRANDEDNESS: double TOPOLOGY: |i near
MOLECULE TYPE: genomic DNA STRAIN. Serratia marcescens Sr4l SEQUENCE GIG
AAT CAA TTT ATC CCG CGC AAC GAA ATT GCG GAT ‘GIT ATA CGTI ACA 48 CGC AGC AAA
GIC TTC TGG ACC GIT GGT ATA TTT ACT GCG Z¥T ATT AAC 96 CTG TTA ATG CTG GIT '
CCT TCC ATT TAT ATG CTC CAG GIT TAC GAC CGG 144 GIG CTG CCT TCG CGC AAT
GAA ATC ACG CTG TTA ATG CTG ACG CTG ATC 192 ATG CTG GGC ATG TTC GGC ATG
ATG TCG CTG TTG GAA TAC GIG CGC AGC 240 ATG GTIG GIG ATC CGC ATC GGC AGC
CAG CTG gﬁitgi %ﬁ%ﬁ%ﬁ C ACG 288 CGA GIC TAT ACC GCG GCC TAC GAA CCG
AAT CT C & 336 GAC GCC GGI CAG ATG CTG AGC GAT TTG ACC
AAT CTG CCEOPPPOGY € UnraB84 ACC GGT AGC GCG CTG TTC GCC TTC TTT GAT GCG
CCG TGG TTig gg@bﬁgcTY§§2 %ﬁ%?ﬁ;@ TTG GTG ATA TTC CTC TTT AAC CCT TGG TTG
GC CTT TTC CC. 48 GGT GCG CTG TTG CTG ATC GCA TTG GCG GTA ATC
AATGAAGT%‘?%E%C%;TTTCGAAAAAGCCGCTGGGAGAAGCCAGCAAGCTGTCGATC

ATG TCA 5781 Gi8n AAIn THke GEle AfD AGR AAh GIG CEA AN £6F GAR GT6 ATE TAG
GCT 624 TT( GGG ATG TTG OGT AAC CTG AAA CGC TGG TTC GGT CTG CAG
672 CGG TTC'TTG AAC AGC CAA’ CGC ATC GCC AGC CGC GCA TCG CGG GIT® 720
ACG TCA ATErdCEBAAG T TG CTRhETrATEB T U8 ICEEYCAG TERe TTAC A THIR: 756 BST
CTG GGG GGA TGG TTG GCG,ATT GAT GGGCAC&CI;%ACG.CCCGGCATG g%gATGATc
GCC GGT TCT ATA TTG ATG CGA ACG TTG CCG ATC GAG 864 GTC ATT
AAC GTT TE&RwbkewdterArndabRrcSenddectyrTdetThsu Gin ¥k Bvr Asp &g
AAG CTG CTG GAA ACEREAT COG CAG CGT GGREACC GGC 960 ATG T CTG COG CGT

CCG GAA GGTI GTG CTC TCC GTA GAA 1008 CGCCC ACG. CCT GGA TCG
A OO0 ofa B ETE R e A Gy LU GLe THE6 Lot LB MRS L CAATRE L EPCT i
GIG CTG GGG ATTSATC GGI' CCG AGT- GCGB5 1104 TCG GGC AAA BGA ACA TTG GCG CGEC

G Gc AT TAC R RAD ”%%i%?s%ﬁ%é&éﬂ%%@%&éﬂ

* CTG CCG CAGSBAC ATC GAG 1248 70 -

Met Val Val Ile Axg Ile Gly Sexr Gln Leu Asp Met Arg Leu Asn Thr

. 85 90 _ 95

Arg val Tyr.Thr Ala Ala Tyr Glu Ala Asn Leu Lys Asn Gly Ser Ser
100 . 105 o 110 |

Asp Ala Gly Gln Met Leu Ser Asp Leu Thr Asn Leu Arg Gln Phe Leu

115 120 ' 125
Thr Gly Ser Ala Leu Phe Ala Phe Phe Asp Ala Pro Tyr Phe Pro Ile
130 135 . ' 140

Tyr Leu Leu Val Ile Phe Leu Phe Asn Pro Trp Leu Gly Leu Phe Ala

145 150 155 160

Leu Val Gly Ala Leu Leu Leu Ile Ala Leu Ala Val Ile Asn Glu Val

165 . 170 175

Val Ser Lys Lys Pro Leu Gly Glu Ala Ser Lys Leu Ser Ile Met Ser
180 : 185 190

Gly Asn Leu Ala Ser Thr Asn Leu Arg Asn Ala Glu Val Ile Glu Ala

195 200 205
Leu Gly Met Leu Pro Asn Leu Lys Axrg Arg Trp Phe Gly Leu His Gln
210 215 220

Arg Phe Leu Asn Ser Gln Arg Ile Ala Ser Glu Arg Ala Ser Arg Val

225 230 ' 235 240

Thr Ser Ile Thr Lys Phe Val Arg Met Ser Leu Gln Ser Leu Val Leu



TTG TEC GCC GGC ACT ATC GCC GAG AAC ATC
TCA.GAG AAA GTG ATT GAG GCT GCC AAG CTG GTG CAT GAA 1344 CTG ATC
CTG CGT TTC CCT AAC GGT TAC GAT- TCG GIG ATC GGC AAC GGT 1392 GGI GCA GGG
TTG TCC GGC GGG CAG AAG CAA CGT ATC GGC CTG GCG CGG 1440 GCA TTG TAT GGC
GAT CCC GCG TTG GTIG GIG TTG GAT GAG CET2RA€ TCC 1488 AAC CTG GAT GAT GCC
GGC GAG AAA GCG TTG AAC CAG GCC ATC ATG TTC 1536 CTT AAA CAG CGT AAT AAG
ACG GTG GTC CTG ATC ACT CAC CGC ACC AAT 1584 CTG CTG TCG ATG ACC AGC AAG
CTG TTG CTG TTG GIT AAC GGG AAC GTC 1632 AAT GCA TTC GGC CCA ACG CAG CAG
GTG CTG CAG GCOG TTG GCG AAT (GOG 1680 CAA AAA CAG GIG CCT G GCG
GTGCGTGCGGTGAACTCC%SNZS CCG GAT GAA%GAAATCCCTEX%S%TCAA
ATT AAT TAAYGLEETGAACEly TEp/ LEGCACSAIES KSCTAIY GG TORCIRACAG d GRAAGRAGT
TGGT.ATG TCT ACG CAT - ATT GGC GAG %%A"GAC TCG TAT ACT. .@A GAG ATC
CCA CAA GAT GAA 1881 “CGG CGG TTT ACC G GGG TGG CTG GTC GTC GGG ATC
GGT CTG THet 1320 AA@GGRYT SEFA IdeCleuldierd Ay 1TTeCG e Iy G ATl s & 1eGG
GTG GCG 1977 TCGGGG GGA TCG GTA ACC&dT TCC GGC AAC CCO#PA ACG GIG CAG
GCC 2025 AGC GGC_ATC _ATT_AAG_AAT ATT, GCG GTC AGA GAT GGC GAC AAA
2073 GIG ﬁ%ﬁcééﬁ &3 Ere Efe 826 Bt 3% Ao v 1oits Tay 5% T¥121
GCT CAG GIT GABOTCG CTG CGG GAT CA@5TAC TAC ACC ACG Giud GCG ACA 2169 GAA

ATT TTG GRAYGRESTE “adh A SR B ot O dlfe 58 fl 8, ST e bl
CAA ACG CAB5CTG TTC GOC TCC CBZ0CGC CAA GOG CTG (S 2313 AGT GAA ATGBAC

GCC TAT AMatCAG T EAABE AL CRRoAEu iy WL Gk $38 lyalll RS A I AV 43T GrpAG:
GAT TCG CGC GGT AAC AAA CAG-ATC CAG CIT TCC 2409 AGC CIG CGT GAG CAG ATG

AAC AGC ATG AAG CAG TTG GE35aCcG GAC GGT 215733 hc CTA ccG ooT AAGIGT TAC
CTG GAA GEZaCABrOBZoCAZOT BLyCEerGhEs 5P 6aSP AMIA T ACT ACHIAT RGATAASACG
GTGGGGCGGATTGGC%OTTGCAA'ZSS3 AA%%gTTGCTGGAAT G CAA CGC
ATC GAT CAG CGT TTC GAC 2601 TAC CA GAA GTC AGA A G CTG GCG
. CAA ACT CEReARGaGACeGGIn 2649 GAGCASAAVIT (LaGE AT VAG J&T G IGAP AT GeBCR IGAT
TTC GAT CTG GGC A§$ 2697 ACC GCC ATQ;% TCA CCG GIG GAG ACC GTG GIT
GGA TTG AAT ATC 2725 TTC ACT CAG GGG GT GTG GGA GCG GAC CAC CTG

ATG GAC GPer £193 LEgpGSeaC ThaclepCh e prilay Gayr ¥ adT G Irc T xpa® xor FadAA
GTC GAC 28413GFG TTC GAT AAG GTG3TAC AAC GGG TTG CCGg@IG GAT CTG ATG TTT

ACC 2889 GCC TTC AAC AAC_AAA ACC CCG AAA ATT CCG.GGA ACC GIC ACC TTG
2937 Ser Glu Gly Ile Val Arg Leu Asp Asn Asp I%?rﬁ?ﬁx?%§x?%§u§%§sc
CTG GIC GAB85AAA GCC AAT GGC GBAOCCT TAC TAC 2983IBAG ATG CAG GIC AC@oerc

G5 7o RESCRe? T SR REX ACE G T S0t ods R ASPadd S A TG
TTT AAA CCT ATT TTG GAT C&G5GCT 3129 - 410 . ' 415
Leu Phe Ala Gly Thr Ilé,Ala Glu Asn Ile Ala Arg Phe Asn Asp Ile
' . 420 425 " 430 '
Asé Ser Glu Lys Val Ile Glu Ala Ala Lys Leu Ala Gly Val His Glu
© 435 440 : 445
Leu Ile Leu Arg Phe Pro Asn Gly Tyr Asp Ser Val Ile Gly Asn Gly
450 455 460 :
Gly Ala Gly Leu Ser Gly Gly Gln Lys Gln Arg Ile Gly Leu Ala Arg
465 - 470 475 480
Ala Leu Tyr Gly Asp Pro Ala Leu Val Val Leu Asp Glu Pro Asn Ser
485 490 - 495
Asn Leu Asp Asp Ala Gly Glu Lys Ala Leu Asn Gln Ala Ile Met Phé
500 505 _ 510
Leu Lys Gln Arg Asn Lys Thr Val Val Leu Ile Thr His Arg Thr Asn
515 520 525

GCT CGC TTT AAC GAC ATC 1296 GAT
GCT GGT



TAA TT TTG ATT CAT TCA AAA CGA CAG 3176 GCT
CTT TTG TTT GCG ATG TCT GCG CCG 3224 GTT TAT
TAT TCG CTG GCA TTA GAA AAG 3272 GAC CCG ACC
AAA GAA GOG GGA GAT GAA 3320 AAC GAA AAT ATC
AAG GTA TCB5CTG AAC 3368 TAC CAG AAT TCG CCG
TAC CCG CAA AGC 3416 GAC TTT TTC GGC AAT GIT
CGG G CAA TAT CGC 3464 AGC TAT TCC AGT TCG ATC ACC
CTG TTC GAT TAT GAA 3512 GCT TAC GCC AGG TAC AAA GCC GGC
. T C . TT.
&% foF MRE SeEqw e TR St Y B N it
GCC GAA 3656 GEI3TAA AAG GCG GCT TAEOAAG GAA CAG CTG ACT
TTG AAC GARL GGG Bhe ¢3¢08rATan AGE G0 53R 1GAA GG nARTa Aldu Al GG GRA TCC
GAA ACT CAG GCG 3752 TAT _AGC CTG GCT GAA’ CAG GIG ATA GAA (G CGC
GAT GCA Cf@ 3800 GAT GCC GCAY%AG CGT GAA TTG SGTA ATT ATC Gcac A8 ccc
CTG AAC G848 yEAALGTGLEATa BARrd T AR G al Ma IOBBgCAG GF1 Akdn T8é: A GTG
GCG 3896 CCG TTA ATC CC AAG TTC GAA TGG CAA AAG ATC TTG GAG
3944 AAC AAC CCT GTA TT GCC TCG CGT CA GTG GAT GCT AAG 3992
TAT GAT GRO @&k &30 SAR GBS T WX LyRT TMIGQOA ICAGRSIIT CAG CTG 4040 TAT
GCT TCG CAT GAA GAC GOC AGC AGC {gAC AAC ACG GIT AAC 4088 CAG. AAA
TAC CGT ACT aC GGC GTG CAG GTC AGC ATG CCT ATT 4136 TAT TCC GGT
GGC GGT GTT GCA CC CGC CAG GCA GCG GCG CGT 4184 TAC GGG CAA GCG
ATG TAT @iy ADGNGAS GCG CAA ACG GGC ACC ACG CTC 4232 AAC GAT CTG CGC AAA
CAG TAC @%&éﬁée Egg ATT AGC AGC AGC GCT AAA 4280 GIG GCG GCC TAT GAA CTG
GCG GTT ABEAGRCERG GTG ACG 4328 GCG ACC CGG CAA AGC GIG CTG .
GCT GGG @TXRBEGGEMGRE AACIGIC GAT GIG 4376 CTC AAT GCC GAA CAG CAG CTC TAT
AGC GCA g@?q§§$ zﬁggggccc TCT 4424 GCT AAA TAC ACT TAT ATC AAA TCC TGG
GAT CAC 4466 SEQ ID NO 2 LENGTH 588 anino acids
- 24 - MOLE¢PELE F¥PRe REPBLId®POLOGY: |inear MOLECULE TYPE: peptide
SEQUENCEs¥jurper G n Phe Ile Pro Arg Asn Qu Ile Ala Asp Val IIe Arg Thr 1
5 B 0 .15 Arg Ser s_Val Trp . Thr
val . Gy Me& BRE TRr éﬁé Bhe §1% Gy, Pro Gln Asp SeEoTyi! Thr G D% Il
30 Leu Lea Met Leu Val Pr® Ser Ile Tyr Met Law G n Val Tyr Asp A3

Pro Gln Asp Glu Arg Arg Phe Thr Arg Met'Gly Trp Leu Val Val Gly
- 200 : 25 30
Ile Gly Leu Phe Gly Phe Leu Ala Trp Ala Ala Phe Ala Pro Leu Asp
' 35 40 45
Lys Gly Val Ala Ser Pro Gly Ser Val Thr Val Ser Gly Asn Arg Lys
50 - 55 - 60 '
Thr Val Gln Ala Pro Ala Ser Gly Ile Ile Lys Asn Ile Ala Val Arg
65 : 70 75 80
Asp Gly Asp Lys Val Lys Ala Gly Glu Val Leu Vla Gln Leu Ser Gln:
85 30 95
Val Gln Ala Gln Ala Gln Val Asp Ser Leu Arg Asp Gln Tyr Tyr Thr
100 . 105 110
Thr Leu Ala Thr Glu Gly Arg Leu Leu Ala Glu Arg Asp Gly Leu Ser
115 120 ' 125
Ile Val Thr Pro Ser Phe Ile Leu Asp Ala Val Lys Asp Lys Pro Arxg
130 135 140 -
Val Ala Glu Ile Ile Ala Leu Gln Thr Gln Leu Phe Ala Ser Arg Arg
145 150 _ 155 160

CAT AET TCA TTA ACC GAG
GCC:- GGT CTG GIT ATC GGC A
TGS ATA GGG ATT TTA GAC
TTT CGG GCG GCT ATA
GEC AGG GCA GGG CTG
ACT

8832
5588888

?%?%é
>
?ﬁ%

>



35
Thr «Leu

60. Met Leu Gy Met Phe Gy Met Met Ser

70
d n Leu

95 Arg Val

100
Leu Thr
125 Thr
135
Leu Phe
160 Leu
165
Al a Ser
190 Gy
195
Arg Arg
220 Arg
230
Arg Met
25 -

Leu Ay

260
Ay Arg
285 A@n
295
Gy Thr
320 Met
325
Asp Al a
350 Phe
355
. Leu Leu

'G2325Trp Leu Ala Ile A9a0dy HisIle Thr

Leu

Leu Pro Ser Arg Asn Qu lle "
55

Leu Leu Gu Tyr Val Arg Ser 65

80 Met Val Val Ile Arglle Ay Ser

~ 27 - 85 90
GQu Ala Asn Leu Lys Asn Gy Ser Ser
105 110 Asp Ala Gy G n Met Leu Ser Asp

Asn Leu Arg G n Phe Leu 115 120

I P R n
ke L @%ﬁ“ﬂeu%'éﬁefﬁp”‘?%ét?r Cofe S R i #%
Al a 145 165 150 155
VqlleGA\thp&eL@an@éustl teyALéu L@Lh A{@p \edr |48y ATy QAdh Ys Gln
Val Ser Lys Lys Pro Leu Ay GQu
Lys Leu Ser |1<§.°|vet Ser 5180 190 185
Ailld_@lnAtL@uSsr'erTlsrerAWuLQUgﬁGgu AsIn Aliet Glan \Gdr INet @ys AAln Leu
1 200 0205 Leu Ay Met gdgspro Asn Leu Lys
Trp Phe GU?Leu Hs A@n 21% '
Piad al &l aAds pSElyATIyrAlgul Peo Abeg ken Qg Ay Aeu SBu Afal \Giln 2%y
210 235 215 240 Thr Ser g4 Thr Lys Phe Val
Ser Leu G n Ser Leu_Val Leu
Gln Phe Ala Glu Va]gAsn Ser Ser Ile Asp3lu Thr Val Gly Axgdlg y

F235 G y Met 240

TREYL gd.nAnguggg.nl F..gsGGLJrn Leu Leu %@.\ '\éaet-r I(.J‘.f"n %16}1 gu.yg ;g& I}{sei) Itﬁlfl Vet

Val 1le Asn Val TRg5Lys Ser Tyr Ser ARZD Ala Lys Leu Ser T3h5 290
GAr g%le Ala3QQpGrerAbg.nL§HgV@iu Ly Lﬁr.‘b L %l‘h Hau s B @y A g

Ser Leu Pro AR§0Pro Gu Gly Val. L#2P Ser Val GI u Ay &0 Thr

Gln Met Asp33Qa Ser Glu Phe Arg:i’s'imﬁdfs Tieu [ e Ava I8 2 IpHe
Val Leu His_Asn Val Ser

Ala lle G?{ S5pr o dy Asp Val L%%OGy llelle Gy P ser AIa

Asp Leu Gly3@8n Thr Ala Ile Thr 3 Saro Glal (Asp Sy Thr Ll Alad
Val G|23§0I le Trp Pro-Val " 445 300 -

Gln Gly Gly

45 Val
50

40

Leu Met Leu Thr Leu Ile

75
Asp Met Arg Leu Asn Thr
Tyr Thr Ala Ala Tyr

130

Gy -
Arg
His

320
Arg

val val.
315

Thr Leu

330

Val Tyr Asn

345. |

Asn

Gly Leu Asn Ile Phe Thr Gly
305 310 '

Met Pro

Ala Gly Asp

Ala Val val Ser
335

Val

val Ser Gln
325

Leu

Leu Asp Val Asp

Pro
350
Ile

Leu Lys Val Asp Phe Gly Leu

340
Thr

Asp Lys Asp

Gln Lys Thr Pro
360

Asp

Met Phe Asn Pro
© 355

Thr

Phe Lys Gly
365

L_{rs

Ala

Thr Val Ala
370

Pro

Val Ser Arg Asp Gly

380
Pro

Leu Ala
375

Gln

Leu Val Asn

Glu Val Thr Met

385
Met

Val Ser
395

Gly Met

410

Ser Tyr

Gln: Met
390

Asp

Gly Lys -
400

Phe

Tyr Tyr Glu
Val
415
Pro

Ilé val Glu

Glu Pro Pro
405
Ser

Leu Ser Lys

Leu Leu Phe Ile

425

Val Thr Ser Leu Lys

430 .

Lys Arg



370
Asn
400
405
Asn
430
435
Tyr
460
470
Leu
495
500
Val
525
Lys
540
550
Adn
570
580

10

Al a
Lys

I'le
Asp

Asp
Ay

Val
Asn

Leu

Leu

Asn.

Al a

380 Ser du Ay
Asp lle Tyr A n Trp Asn 385 390
Asp Gu Leu Gy Pro Tyr Ile Ay Tyr Leu Pro G n
- 410 - 24415 Leu Phe Al a

Ala Arg Phe Asn Asp lle 420
Ser Qu Lys Val Ile Au Ala Ala Lys Leu Ala Ay
440 ' 445 Leu |l e Leu

Ser Val Ile Ay Asn Gy 450

Alen Gap ety Sara @iy @ht Ger Ly Che 619 tle Ay
440 480 Al a Leu Tyr
Val Leu ,&saps G u Pro Asn Ser 485

Leu Asp Asp Ala Gy Gu Lys Ala Leu Asn Gn Ala Ile Met Phe

IﬁEeQ ‘Fhr 1\1_0“ S

LENGTH:

TOPO%E)@I‘YG

375

505
Arg

Thr Asn
437 amino acids

lyetpHClanigied ¥igAsn Ay Asn Val

VLB AT DR peptiSer G U
575 Pro Asp Gu Gy Gu lle Pro Lys Thr Gn Ile Asn

SEQUENCE

val Val &8p Phe Ala
Gy Leu Phe @Ay Phe

40

Asn Arg IR?? Sex

Glu

Leu
65
Thxr

Thr

Gln

Ala
Leu
145
Asp

Leu

Asp

Lys
'50
Pro
Gln

Arg

Pro

-Gln

130
Ala

Gln

Thx

val

Leu Fla ¥2u

35
Glu

Lys
Lys
Arg
Leu
115
Thx
val
Ile

Leu

Ser
195

585

15 Pro A n Asp G4
Met Sey Ala Pro Val Tyr 595 Ile Gly I

yPro Thr G n dn Val
lingss

Il e Val

Asp Ile Qu

Ay Thr

Val

His du

Arg Leu Asp

395

Ile Ala Qu

425

Arg Phe Pro Asn Gy

455

Leu Ala Arg 465
Ay Asp Pro Ala

490

510 Leu Lys G n Arg Asn Lys Thr Val

515

560 G n Lys Ala @ n Val

26 -

530

520

Leu Leu Ser

565

Met

Thr Ser

535
Leu dn Ala Leu Ala Asn Al a 545

Pro Pro

SEQ I D NO 3 LENGHT: 443 amino acids TYPE: an no
aci d TOP@EOTY:1¢ iHisarSevOLFCURAEIT GRE: AéepﬂﬂdeGSE@ENmaI\/EIlSGGlYF Hhailsed | e
Ay Gu Pro Gn Asp Ser Ty Thr Qu Gu Ile 1;g

uArg Arg

Phe Thr Ar

Leyp Al a Trp Ala Ala Ppg Ala Pro Leu Asp 30

Ala
Val
Tyxr
Gln
100
Phe
Met
Arg
Ala
Asn

180
Glu

40

Gly Asp Glu Asn Glu Asn Ile

Ser Léu

70

Pro Gln
85

Gln Tyr

Asp Tyxr

Met . Ser

val Ile
150

Leu Ala

165

Asp Arg

Thr Gln

55
Asn

Ser

Arg

‘Glu

‘Asp

135

Asn

Glu

Leu

Ala

Tyxr
Asp
Ser
Ala
120
Glu
Ala
Ala

Met

Arg
200

Gln

Phe

Tyr

105
Tyxr

Thr
Tyr
Gln
Ser

185
Tyx

Asn
Phe

90
Ser
Ala
Tyx
Val
Lys
170

Ala

Ser

Sexr

75
Gly
Ser
Arg
Arg
Glu
155
Ala

Gly

Leu

45

](.Je Leu ASB

5 Trp Leu
Rla e

35
d&u i A g S roF%ﬁEc%Hé§A£gygiaTxi \§ﬂe s Ay

Gly Arg Ala Gly Leu

60
Pro

Asn

Serxr

Tyr

Gly
140
val
Ala

Glu

Ala

Arg
Val
Ile
Lys
125
Lys
Ala
Tyr

Gly

Glu
205

Asn
Ser
Thr
110
Ala
Leu
Tyx
Lys
Thr

190
Ala

Trp
Glu

95
Leu

Gly
Leu
Ser
Glu
175

Ile

Gln

Gln

80
Val
Thxr
Val
Asp
Lys
160
Gln

Thr

val



50

85
Ser
110 Thr
115

Leu Asp.

140 Val
150

- 27
165

Leu n
190 Il e
195
Asn
220
230
Leu
250
Leu
Adn
280
Ay
Ile
315
Asp
Leu
340
Adn
365
375
Ay

Wen

Leu Al a Thr

Al a Val

55

Ile IIe Lys  Asn Ile Ala Val
80 Asp Gy Asp Lys Val
90

Leu Arg Asp G n Tyr Tyr Thr

Gu Ay
120

Lys Asp -Lys Pro
Al Q1w A1 ANy Alsp hed

155

Lys Ala Gy du Val

Gn Ala Pro Ala Ser Gy
70 75
Leu Vla @ n Leu Ser An
_ 99 95 Val dn Ala dn Ala G n Val
- 100 © 105
Leu Leu Ala Qu Arg Asp Ay Leu Ser
125 Ile Val Thr Pro Ser Phe Ile
Arg 130 135

Lea Abp }G.lanGOA,l&:u e A@ G Y X VEAS

' 60 Thr Val
Arg 65

Asp

Arg

an?A% Leu @ n ser @u?tPe Asp Gy Tyr Lys”(ﬁn Ser Met Asp Gy

Ile
&3
Pro

Tyr

Phe Al
Trp

Ser

Ser Arg
Leu Ser

Leu Glu
du
Gln Lys

Phe
Val

Thr
Ser

o
val
Lys

Val
Thr

Lys
Ala

Met
Val

&9

Ser

Ay

Leu
val
Pro

Leu
Gln

Asp
Gln
Thr

Thr
Axrg

Thr
355
Ser

Gln

Ile
370
Ala

Cys
Ser Thr
385
Gln

Arg Val

Ala Gln Ala
Pro
435

Asp His

Asp 350

Ile Gly MAx Pro Leu

Gy Asn
Ser Leu

Gly Lys Phg Lys Va

Val  Glys

Vel A

Gn dAn A6 Ile Asp G n
Gly val A%%SA%Q%E% Lk ArgS Pady 'vad 'l‘?l’é%%r% Y o2l nty 9;1Thrclé(7o
Asp Ala S5 Qu Phe Arg Asn 28@ Leu G n Met Ala 289 Phe

Pro cﬁ%%é&pckﬁul.& Yrgs rthén rsefll arild es@rsﬁmé?{ @s\@'m/ésp

Val
iIrhy

Asp

Gly

Phe

8345 Met
Lys

Val 22
3de &la

340

Gly Thr

Ser Ser

Thr Gln

Asn Val
405
Ile Leu
420

Ile Glu

Asn Gln LaYRAdp G Ghecla wdleLdwy ArG y

dn ' 48P

Gu dn Met Asn Ser Met Lys G n Leu :

Ala Pro Les Iol%l bya Sep Igrs Phe QlauGivo Arg
210 215

Ser Ile u _Thr Val Ar g IIe 225 .

Glu Asn ASZQOP@ NEe) rF-%dﬂey Pla Seg Angey

265 245 270

it

Arg

Ser
Leu

275

Leu Asn
val @@NaGyAsles% 310
el Ko b Mad Rao 2568 TN x&;a Sy 1ieucyyl Val

335
%Q Val Tyr Asn Gy:ﬁg Pro Val 3
Pro Ile Tyr S%@M@MtGBhéfa‘ﬂhrSe&i alBh&essn

S A ash %Etf Asp Lys Al a Asn%%0

Ala Asp Arg Leu 370
M@W%@}h%@%%%%%%@o du

345 350 .

Thr Leu Asn Asp Leu Tyr-Asn Leu

'_ 360

Ala Lys Val

375

Val Thr Ala
390

Asp Val Leu

Arg Lys Gln
| 365
Tyr Glu Leu
380
Gln Ser Val
395
Glu

Ala Ala Ala Val Gln

leu Ala Gly
400
Tyr Ser
415
Ser Trp

Thr Arg

Asn Ala

410
Lys Tyr
425

Gln Gln Leu

Ala Ser Ala Thr Tyr Ile Lys

430



385 « 390 395 : -400—Met {eu

Ser<@y GQu Asp Ile Lys Pro Ay Met -Pro Val Qu
Bhe Lys Pro 11e o gpge GV ST A 94§§r||“ﬂ|1||||ﬂ|||;ﬂ"f|||”ﬂ| 523
- 28 - Leu Asp Arg Ala His Thr Ser3Qeu Thr Au Q'u :

440 SEQ ID NO 4 LENGTH: 437 am no acids TYPE: am no acid TCPO_OTY | i near
MOLECULE TYPESENe RARRL GERATENCE. 10e (FHE MEHANSSM Dys SACBEGIONADR Bkeefhyeleu

Val" Ile Ay Thr Leu 1 5 10
15 Leu Phe Ala Met Ser Pro Al erIIeGIyIIeLeuAspAIa
20 Vﬁ\llaat c\ﬁ § 30 Tyr Ser Leu Ala Leu G u Lys Asp

Pro Thr Phe Arg Al a AI
45 Gu Lys Gu Ala Ay Asp é‘éﬁ% nc&d ng‘sééilollérp(eap;lg\regw}ﬁch aa@Q:lc:Lpates 50

55 in the m&hdeismror Lé’écf@ho?ﬁoﬂ—%t@%%s@br@g’lnﬁ%@dsgroﬂ% Arg
Asn Trp A n 65 75 80

Thr @ n Lys Wicﬂ%{&@ﬂsieroﬂm&l@%n%esarra&a Val Ser G u Val
85 95 Thr Arg Arg G n dn Tyr Arg Ser

Tyr Ser Ser Ser lle Thr2 LewhEhigene as claimedOin claim 1 which halD% DNA
110 A n Pro Leu Phe Asp Tyr Au Ala'Tyr Ala Arg Tyr Lys Ala Ay Val

115 ~ sequencel Zp shown in SEQ ID N@251Ala G n Thr Met Met Ser Asp
Gu Thr Tyr Arg Ay Lys Leu Leu Asp 130 135

140 Leu Ala Val Arg VaI3 141 @hmsenraawyﬁla/ame@wmaw.al Thi cbe campyr ipes

150 16Q Asp An lle Ala Leu Ala Qu
Ala dn Lys A& DN gwplwsa@%lﬂqptlde having an amjpg acid sequence as 17(

175 Leu Thr I u Met Ser Al a udy Thr Ile Thr
it 1 b 1 W8t 51 w5 308 Y 6 Gu Thr Gn Ala

180 p-Val Ser

’;‘Bg Tyr Ser Leu Ala d ql.AI aAG Peé@!kbinant pl%gléld comprising a %ﬁ%smld

prepared by -in.serting the gene as set forth in claim 1 or
claim 2 into a vector plasmid. |

5. A microorganiém transformed with the recombinant
- plasmid as set forth in ‘claim 4 | |

6. A transformant microorganism which is obtai'ned'.
by transforming a host microorganism with a recombinant
plasmid coxﬁprising a plasmid preﬁared by inserting both of a
gene encoding an esterase'originéted from a micrOorganisrﬁ of
the genus Serratia and é gene encoding a polypeptide which
parﬁicipates in the inech_ariisin of secretion of esteraée-
originated from a microorganism of the genus Serratia into a
vector plasmid. |

7. A transformant microorganism which is obtained
by transforming a -host microorganism with a recombinant
plasmid comprising a plasmid prepared by inserting a gene
_enCoding an esterase originated from a microorganism of the

genus Serratia into a vector plasmid and a recombinant plasmid



- 29 - lle Gu Ala Arg Asp Ala Leu Asp Ala _Ala G n Arg A n Leu du Val
210 _ 215 : 220 Il e TTe Gy Met—Pro_Leu Asn

gn Leu Asp Gu Leu A n Val Leu Arg 225
%ﬁg . 240 Pro G234/5Lys_ Phe Lys Vval ngmﬂmmiﬁﬂmmmro Sg[s 5Lys
TrpGInLysIIeAIaLeuGIuAsnAsnProVaI LeuAIaAIaSer g~=

260 265 _ 270 Hi s Gy Val Asp Ala Ala Lys Tyr
Asp Val Qu Arg Lys Arg Ala Ay 275 280

ggg Phe et P&ﬁnﬁi%i\@os% Ser%ﬁ&%dsg{xr %inqu%ﬁf&sé_lﬁ_sr Al?% aFhr290

Asp Ser lle ?6’1 tide which participh@es in -the mechanismb¥ secretios20
Val dn Val Bt Pro Ile Tyr Ser y Ay @y Val Ser Ala Ser
325 of esteﬁa?@e originated from 335 miltrodrgafismAlcE Al Aﬁ@m&d&g Tyr
Ay An Ala Met Tyr Au Mt Asp 340
350 -Ala G n Werfagialintdha vectodsmplasmikbdeu Arg Lys G n Tyr Asn Leu
355 360 365 Cys Ile Ser Ser Ser Al a Lys
Val Ala Ala Tyr Au Le8.AThevalc®organigy@s claimed in claim¥F76r claim
380 Ser Ala Thr Thr @n Val Thr Ala Thr Arg G n Ser Val leu Ala Gy 385
390 7, whereiggghe host mlcroorgamgsgn @sﬂ aArxglcmorggn1%| ofAsphe/al
. Leu Asn Ala Qu @n dn Leu Tyr Ser - 410 -
. 415 Ala G n AP S LAROBHR %%&%&F}F‘“T RE *F?? FF’éuiygs‘g@“?Pﬁa

435 "8, x nethod gor prodio iR 4an GepRFRRRY | WRiPE

MECHANI SM OF cscgn%%%yég\lcgft}?&g%s%hé transformant as set forth in claim

6 or claim 7 in a medium, and collecting the esterase

“accumulated inside the cells and in the medium..



‘Whag is clainmed is: 1. A gene encoding a pol ypeptide which

participates in the mechani sm of secretion of esterase originated from:
gi-croorgani smof the genus Serratia. 2. Thé gene as clainmed in
claim1l which has a DNA sequence as shown in SEQ ID NO 1. 3.

. The gene as clainmed in claim1 which conprises a DNA encoding a

pol ypepti de having an am no acid sequence as shown in SEQID NO 2, NGO 3

or NO 4. - 4. A reconbinant plasm d conprising a plasmd
prepared by inserting the gene as- gt forth inclaiml or claim2 into a
vector plasm d. . 5 A mcroorganlsmtransforrred vvith t he
reconbi nant plasmd as set forth in claim4. t ransf or mant

M cr oor garGBNB \HHNRIH GISAGEt ANNEHE BEHCHANMBSY G SRERETHON Orﬁ @'lsg'gﬁﬁﬁﬁl smwith
a reconbi nant plasm d conprising a plasmd prepared by .inserting both of a
gene encodi ng ‘an estMrsdgacsr p§i hheeBisedasared cr oor gani sm of the genus
Serratia and a gene encoding a pol ypeptide which participates in the
mechani.sm of secretion of esterase or| gi nat ed from a m croorgani sm of the
genus Serratia into a vector t ransf or mang

ni cr oor gani sm whi ch & §eBSt%‘?‘F%£ln‘1)f PP&HEFBFh?ﬁgW%l%ﬁarrﬁl&lBBFﬁﬁn’r%m with
o osort TS oBHEE OO RSB BBl S
into a Vec&f%ré%fﬁ%ﬂf%ﬂ”ﬂ% QJE9QQQpﬁQaQErPLE§5)da recombinant plasmid
. comprising a plasmid prepared by'ihserting'said gene into a
vector plasmid, a microorganism transformed with said recom-
binant plasmid, and a method for the produqtion of an esterase
- which comprises cultivating the transformant microorganism as
set forth above in a medium and collecting the produced
esterase outside and inside the cells. Said transformed
microorganism have remarkably excellent capability of

. extracellular secretion of esterase.

No drawing is to accompany the abstract upon publication.



- 3¢ - conpr|5|ng a plasmd prepared by inserting a gene encoding a
poPypeptlde whi ch ‘partici pates in.=the mechani sm-of secretion of esterase
ofiginated froma m croorgani smof the genus. Serratia into a vector
pl asm d. 8. The microorganismas claimed in claimé or claim 7,
~Wwherein the host mcroorganismis a nlngorganlsn1of the genus Serratia or
a m croorgani smof the genus Escherichi 9. A nethod for
production of an esterase, which conprises cultivating the transformant as
set forth inclaim 6 or claim7 in a medium and col | ecting the esterase
accumul ated inside the cells and in the nmedi um
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