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TECHNI CAL FI ELD The present invention relates to a
novel vector produced by nodi fying a broad host range
vector "pJRD215 vector" to inprove them and a nethod
for producing a polyester using the sane.. 10
BACKGROUND ART Up to present, a |large nunber of

m cr oor gani sns have been knoﬁh to store polyesters as
an energy source substance within cells. A typica
exanpl e of the polyester is poly-3-hydroxybutyric
acid (hereinafter referrdEIRIE KN efly as "P(3HB)"),
whi ch i's a honopol yner ofodrrhyerexgbutyric acid
(hereinafter referred to briefly as "3HB"). It was
first discovered in Bacillus nmegateriumin 1925.
P(3HB) is a thernDpIastTEcHNHQHEHFEﬂmbis

.blodegnﬂgable in the natural vnron nt and. %'UECt .

has 20 recé)n“?eﬁ/e%tttlr%%‘?ntdl Eftoens as an eoc%e
phasdiced Hovewdt {yEiqce m(nsa:dB)host higyhge rvector “pJRDZlS
c\rréééﬁé\f* O ¥ fc%vé Sut@rﬁd 20d rddid e ayr 'E‘Eé’&\f@lt?_@ a

that the range ractlca appllcatlon t her eof
IPﬂ%Y%ﬁﬂeqTﬁﬁ%ﬁ%r%hes§%%ﬁes have been undertaken to
nodi fy the P(3HB) for inproving these 25 properties.

In the course of the st h 0 of producin

a copol yner conposed of%%¥ﬁ§§P§§§bﬁg§r?Z acig ( 3HB) °

and 3- Fydroxywedant c aclar{SHgnddrerel nafdmyormymii sms have
r

s R e e e e

e&%ﬁt@m@a@hm kb - PdbIby@dciadn eswpérr- Péo@él@ pergester

Japapese- er&d%m@ ionashe- @‘Qelge?ﬂﬂ@ﬁﬁer-rﬂﬁeﬂéﬁ"a:o

co-3 iIs ry IeX|b|I|t as co dwith
PRERS LY Fronch ) CbneTOkr bl s & HIB LD e oF 3
abpﬂi@xybwmyramgac1dA@meméimaftmwwmeferf¥6Ffbchmfﬁﬁ@y as
sh nl y..sl t gpﬂn My ﬁ@ Si r

evgjﬁﬁvﬁen&t é‘}ar%hnlfel a% on %B%%llqu%oasgd&%ﬁw in
phPzd euIPa&rBHBt)helsr|ae>¢ifmnmqglaamq:lpql§mer and is
biodegradable in the natural environment and, thus, has

recently attracted attention as an eco-friendly plastic.
However, since P(3HB) 1s high in crystallinity, it is hard
and brittle by nature, so that the range of practical
application thereof is limited. Therefore, studies have
been undertaken to modify the P(3HB) for improving these

~ properties.

In the course of the study, a technology of producing
a copolymer composed of 3-hydroxybutyric acid (3HB) and 3-
hydroxyvaleric acid (3HV) (hereinafter such copolymers are
referred to briefly as “P{3EB-co-3HV)”) has been disclosed
(see, for example, Japanese Kokai Publication Sho-57-150393
and Japanese Kokai Publication Sho-59-22019%2). This P(3HB-
co-3HV) is rich in flexibility as compared with P (3HB),
hence was considered to have a wide application range.
Actually, however, P(3HB-co-3HV) shows only slight changes

in physical properties even when the mole fraction of 3HV
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required for its use in filnms and the like, is not.

i mproved. Thus, it has been used only in the field of
rigid shaped articles such as shanpoo bottles and

di sposabl e razor grips. In recent years, studies have
been made concerning two conponent copol yesters
conposed of 3HB and 3- hydroxy%exan0|c aci d
(hereinafter referred to briefly as "3HH")

(hereinafter such copol yesters are referred to
bipefngragsesd 3HR crB3HYudar arfthea Teadicn: ¥igry, which is

p&@%ﬁﬁk@@ the 1PssAsE iﬁeﬁllﬁgraﬁdaﬂﬁéellﬁépaﬂ§sﬁot improved.
catj on Hei-05- 93049 and Japanese Koka

EPFcaFt afebes- 9%9@6@§1YT5% H%?h%ﬁ%léeeérrk%adu?Paped
thesECmablBﬁahlQBSsﬂampﬁbeBotﬁlese@hﬂoﬂongSabie razor grips.

y d IS ] T
Cavi a0 R0 SLEACT 150 S0i PELBL LR 75 Guboqs FETTOREARTYALOS

ptwducpmpnnehEreQPOiyeﬁteQStyompbdsdsuﬁhBHE apfleBc
aglAroQtneikhioapd Eals %1ﬁ%fgékvfkgékreéiﬂﬁ'ﬁ§ efly as

cohcerning properties o o- 3H ave a een
nmadéH ségerf‘—épa@iﬁﬁp%mwo%ﬂ-YegteK?tﬁﬁﬁrﬁef?-lfr%eto
Nﬁgn@gm!yeaul ey ( Z%B -48231# 828, (éﬂ&Sé)me?E\ﬁ@@r dbAgptéducing the
this repo eronpnas._cavi ae i ultured.usjn .
¢ Qs dere! Gbh: AR ARRLCnot SpenaSe Rakdy' BiBRiARE g de1-os-
a§3999oah¢ GapboasesBokek, PantdiPa8HBrcBe3HB - 265062} . The
EEBBnga%seklﬂé t@nlgheggl ggi§ﬁ£§55ﬁ9t3££¥8£¥d to

uce t een reveal roperties of

saéﬁhpeéﬂsleé ShHprefargedf F dailRacd- QBthQomprtﬁeﬁ using

onaduabh¥st eas0ht apd1htexi blem E@l@ntSXESBEy out

ceedi the TTexibjlity of P
A EPEanden OE PECHROLL b BT ShE, FreRebar LY REidpoytch as
metlbhod atlnrodncbnma aﬁdlﬁmtsnspchdastDWuVy ohawmel3dtudies

tE8§8ékﬁggg$% %?éég é{%ébBﬁggcégsHﬁng %agfggeﬂéen made
hilgaer ﬁpédaéﬁmplEy onDOpra&tuEatamgéahaﬁe Been

8ﬁa&98ﬁ61&9ﬁ1e§l nge sabd- Eé@bﬂBx@@g@HH) IRyt M d8iis
ran pro erties from har FﬁFH%HErS to soft
DoroERs BRroBohAEoLAThaS: he SHLCHLFAr FiaE: Rokatbuchoid
copntyimiagwhbt less than 12 carbon atoms as an only carbon
source, and P(3HB-co-3HH} with a 3HH content of 11 to 19
mole% is fermentatively produced. It has been revealed
that the properties of such P (3HB-co-3HH) change from hard
and brittle gradually to soft and flexible, to an extent
exceeding the flexibility of P(3HB-co-3HV), with the
increase in mole fraction of 3HH. However, the above

- method of preoduction is low in productivity, namely the

yield of cells is 4 g/L and the polymer content is 30%.
Therefore, methods capable of attaining higher productivity
for practical use have been searched for.

Since said P(3HB-co-3HH) can have a wide range of
properties from hard polymers to soft polymers by
controiling the 3HH molar fraction, such copolymers will

~find a broad range of applications, from products required
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35 find a broad range of applications, from products
required 3 to be hard, such as a chassis for a TV-set,
to products required to be flexible, such as a thread
or a film However, productivity of the pol ymer

remains still lowin these production nethods, thus

it would have to be said that3these nethods are

i nadequate as nethods for aimng practical use of

this polynmer. A poly hydroxyal kanoi c acid (PHA)

syat haskagéneswals az| onek $ s 0sn Per onoidsselyitae products

o . o) e,..J e
Ko BBl TCarT ont Tt D10y, 198aR 2 and TR P giee
DePweder paprefperivity ofsthagoqlweso yammimy stinkl glow in
resuké BfodheguUeh Neke BB condsH) ¢ Usbnoy i Fansd sl 1d

..opbt.ai.ned by..i.ntroducing sai.d.gene.to Ralstonia. . ..., ...« .. ...
oBheh oEietd B AR e dE e o precs oM of¢r aiming

ppoduticyi tysavast 4th ¢ Lp@hgner pol ynmer content was 30%

Mor eovey [ f culturi t hj
t ransf gén%cﬁjfsya% cﬁ%&&} E%/le}ég;lfgrtlC_gjb(f ea%o}l‘cﬁJ ?ﬁ%)até%lsthaascear on: "2
sebpeed Hrewl|heromeras oiviag/preddcingol (hdiB-coniEht (see,

0t 0 B0 MRk B ACHE S¥CL: 4 SBSKa { OB ISKAARE Son THe HUKMI 1 ®d 682 and
crobjol. Biotechpol. 49, 333 (1998) HA

. l[," M P _
b RBB ohr 30t ort! pl A S ebedl T s hos A8212dd30 (1997)) .

| Ayest tgshl ©no 2 0p vediee PIdRDEESZR - PJ-REEEB 26 8hg &f Ctransformant

| ch. had been obtai ned by . introduci ol yest er
ORERAREE RIS e e s 3 Py RS T rophe
exahd| Bandaphheski ¢okad Subtoplmisbn ¢ell MOEAOBEERItY was 4
Thefedhd e p TR K Qs e npdi Tied, PR Sihases Ravesult
been constructed based on the above 25 synthase.
ArbngUt Rering t thiss reppns Berdat s hadi ¢ i wrcablawil or fat
Vher &1 BaSIB6H n@;&ﬁcép(tﬁ{télél e€oh BEn 4 49% ha ?@?mfaragi & polymer
aspar agi ne a nodi fied enzyne, erein ci | :
STBATFTOIEH 10f H7AS A NEe el T dspart | HI AL af o Hukul et
| apr oRepll | M1 dedly 1HA Bt deiseo Bt 49 ty33 n(Esehier | ciriid
CQ&ﬁt&Qs@?@é#£§%§§§?f§ﬂ%§ﬁ?&§fu {ﬁtfﬁog%fgdgéqéstigation

Kithi se e nviron. rob
2495¢ RIRPEBHHH2)PJRDEE32d13, etc. which had been obtained by

introducing a polyester synthase gene into pJRD215 (ATCC
37533) (see, for example, Japanese Kokal Publication Hei-

- 10-108682) . Thereafter, many kinds of modified PHA

sYnthases have been constructed based on the above
synthase. Among them, it is reported that a modified
enzyme, wherein serine is substituted for 14%9th amino acid
asparagine, and a modified enzyme, wherein glycine is
substituted for 17lst amino acid aspartic acid, are

improved in their PHA synthase activity in Escherichia coli

and the composition of 3HH produced (T. Kichise et al.,
Appl. Environ. Microbiol. 68, 2411-2419 (2002)).

PJRD215 is a derivative of RSF1010, a broad host
range vector, and has an ability of conjugal meobilization
(see, for example, J. Davison, M. Heusterspreute et al.,
Gene, 51, 275-280 (1987})).
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PJRD215 is a derivative of RSF1.010, a broad host
range vector, and has an ability of conjugal

~nobilization (see, for exanple, J. Davison, M

Heusterspreute et al. 35 CGene, 51, 275-280 (1987)).

Conj ugal nobilizati on'is a phenonmenon whi ch occurs

when bacteria having different? characteristics are

m xed and cultured, and neans that part of genes of a

certain bacterium (donor bacterium transfers to

anot he rCdreictaerli mmb(irlelcziami@m iact ehiemnnenstr emgih ofccurs

dﬁéé’é’ xo_’Lfa qw.oar{al "?ﬂllénz@tdk%ﬁa!&e%tﬁl@éqeé(}e mixed
nvo

depen on a ene ing wt

n%rbcﬂlwlatml%ﬁﬁiforanai drrasv e dfant dtfncﬁe%?rs &f &g certain
pbastd g whi Cbridie Hianrings). {Eenesrdriy Aldvidid tMdh bacterium

conj.ugal...nohi li.zat. ol |nc|ude self nmobj l.i.zed Ne. .o e
P D R . moBEEDeR hyBhe 2B | L SO gnCon]ugal

"tosh 11 Sefriencel's dqurmmnﬂd1dﬁ%?nﬂmhdnoﬂtuaganf involving
{ { t
YOL WSS LN Jd ST ACN. EBER A ONYTe o donor or on

bac a recipien erium
echd?ﬂe@‘ﬂﬂlkﬂ/ WiHechoh o Lﬂmqrc)ﬁsa%\s Geoest Pﬁg‘oévﬁpékwﬂ§h

G SRBENCA + i Stallde td aNSMtdd g % ed gene “tra”,
n‘rg e strand 15 DNA. The ori T sequence is conposed of

U3t P I 1 7%t G | PR equiditt & o0 e FREnce” -
tR heotdigerdrethbdddmjwgaie 1D d i iakesspliatseraction

nly when these three speC| es of enes Xist, .

PERIT TG B GISRITIc WAl s Ted 1ot oporerium. 2nd a
conste Ut tergrpdEd ri:LRDZléS mdiav@rbgemnmtaawlmlgtm ra edck to
Ol ﬁt&f@f&cét dri %faﬁ?ﬂy KNy, thatn 4 he OBy e-strand

asm ds replicated In Esherlchla col i
|%ea§@@ ng Sﬁéﬁ“iein&le a6l eOrER sea @@né‘s leWolsx}ltﬁg and a
Vit do gt teirl lééqﬁncéoﬂdﬂdgﬂie ok 1t lt@tb@mnﬁbﬁﬁbca.s @onjugal

partJ ] dele m)bB artl del eti ons
TR drtk b Genadt b T IS et b g of

agﬁrmss Tcqum.ce and then nost of an ability of

conj ug ﬁ%giil t t 1%xeeacp‘pé J.

Frey é}ie Heéf'gsdanrlan 1Q)S b‘gﬁg%r |"‘£‘1&n 0%13

1‘0?1115111()53‘{1@293?) PRI Hor rﬁfﬂée been daumnsiese Lisigrpaied out

Masdftdrore. It is already known that the copy number of

plasmids replicated in Esherichia coli is increased by a

partial deletion of genes involving with an ability of
conjugal mobilization, such as a partial deletion of a mobB
gene, partial deleticdns of both mobA and mobB genes, or a
partial deletion of an oriT sequence, and then most of an
ability of conjugal mobilization is lost (see, for example,
J. Frey, M. M. Bagdasarian, M. Bagdasarian, Gene, 113, 1.01-
106 (1992)). Furthermore, in researches using a plasmid
R1162 showing high homology with an oriT region and & mobA
gene region of RSF1010, it was reported that functions of a
mob protein were inactivated by deleting amino acids in
mobA genes of the 180th or later, or by substituting the
25th amino acid residue tyrosine of a mobA gene with

phenylalanine (see, for example, E. C. Becker, R. J. Meyer,
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30 R1162 show ng hi gh honology with an ori T regi on and
a nobA gene region of RSF1010, it was reported that
functions of a nob protein were inactivated by

del eting am no acids in nobA genes of the 180th or

| ater, or by substituting the 25th am no acid residue
tyr03| ne of a nobA gene with 35 phenyl al ani ne (see,

for exanple, E. C. Becker, R J. Meyer, 5 J. Biol.

Chem 277, 14575-14580 (2002)): However, the nobA gene
of - RBR101 Chyrart i2l1,y IoMERI€lps80m 2490 IlepB gene

i nvol vi I [

schol 7 0 Y% et o YEsn e %&‘?*10%%*%?%39@-@6 frerieps
THEFRfHrRePE (987 lrféfﬁblr‘fi'étg Matt hep lps@aideionEs

PettArfiel e @ Ve @0 ad notudeeny re&plalcat e;éﬂmemam@ma@@a

had b tially deleted
cai B Wb C B paa iy g, TBPOSCREI ShE alh, ChaHdgpgnas

Repords, 24,v&922&:d (n‘k%(ijeen Acgdridiatgld/ when hasrbeenl mobB

M f t
?%%Jh@%at ed I%&gﬁa%& nia euc%rot_hE%? (%re % %}sa b]BVI M.
gdawayi e aks dchala %feoﬁﬂenc@armﬁmg Reli@@ene?s‘l.- 209-223
| nved @i ing wchereqwgqgal iRkl BabhoAnchiehet Q&oeachl fa

ssi bi | a transfaormant _har bor| ng pJ
|r¥ q%e%%%g ‘ferFtFﬁJb I'Hfg R poR/dt e b taika fctonla eutropha

i ndust rd DA IMs anthdbB eifcacted ot tahd an orl'f.‘ sequence

har.boring a tr. ene-.cont-ai_ni n(
CHEGRD RN RS LRI B L0 0SHRALR S0 PUASTEAL
&éemtofnm,efloﬁ,e oY lare pogssil lsidour ia ;tqmmﬂcemmh

PO 5 & 4 econidan o gan lyest
Addl t| ona qql y, as a transftormati on met h Igjnof Ralysetsorﬁelraon an

PHE R = r A1 (SoErDaqhss yestere itinagagnlsn
&’D&l]fberdﬁfc‘BCﬂle @dﬂ@dﬁntélhexﬁjo@&ermru ianed Lomugal
rmobrlll | z rh t h s have nmai nl 3& been used. TTher fore € ther
whe rF'%x% %r5§1 G h AP ST Y AGDH 1 s P8§F Offs there
2&$@mmenemkylerm so|rT ya o onttradnstertmatfi gn nesiorpinant
Qiflﬁnlé}e?t hods than the conjugal nobilization nethod, '
i.e.,

Addltlonally, as a transformation method of Ralstonia
eutropha PHB-4 strain (DSM541) ({polyester synthesis
ability-defected strain}, the above-mentioned conjugal

mobilization methods have mainly been used. Therefore,

" when an ability of. conjugal mobilization is lost, it

becomes necessary to carry out transformation using other
methods than the conjugal mobilization method, i.e., an
electroporation method, a calcium method, etc. However,
when introducing the pJRD215 vector into the host Ralstonia
eutropha PHB-4 strain, it was experientially known that
transformation efficiency would be remarkably decreased
because of its plasmid size.

Thus, when an ability of conjugal mobilization is
lost, another problem, i.e. an improvement of a polyester
synthase expression plasmid, arises on transformation of a

host. Therefore, when introducing said vector into the
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el ectroporati on nethod, a cal cium nethod, etc.
However, when introducing the pJRD215 vector into the

- host Raistonia eutropha PHB-4 strain, it was

experientially known that 30 transformation
efficiency would be remarkably decreased because of
its plasmd size. Thus, when ah ability of conjugal

nobilization is |ost, another problem ‘i.e. an
i nprovenent of a polyester synt hase expression
phaski Balskpaés eptrephaf BERmdi shrafina B85inhgsan

TEQE@EQBﬁorﬁ@QBnlﬂEEQQaCIQgcsalgeM@EE95n|BEO¥EQ§m§d size has’
E@@Etssent inventors have carried out an intensive

GELEEH £BTsoMRECYRECRBOVE- FEADF EAEHApiBBI BhEiciency.

result, they found that an ability of conjugal

mﬁDbI|I2atI0n of .a uced by . _
partially deletlngf%r nD |F@ﬁﬁdﬁﬂ§b%ﬂgﬁgs and/ or by

partial Teopreseat| yndeh ot nghSUhMARYr DB THEL | AVENTE@Nsive
15n9@§%16§k§58n%9 gﬁiﬁgpgﬁepgﬁbégsﬁgﬁtﬁon 8'?Qoﬁf%ms As a

el ectroporation net uction o
sF$8UhAs CH&¥nfawsfr 8hatorni apiblbient 6Pn3ugal mobilization

t banaf oeaRbironserbngrRABYy BBJAREJ 59q§§B@@a119nﬁéb@tlng or

JR b
BAOLRIPBHaRP) Salas: RarTar\ e br= Lafakl BYoF Skt g dcLeting

usedombfessghiehgei firam thdustoidl hopt odanyeoneotyr beiRD215,

tQﬁFFHVhQQEaBQSH- @%568¥S5enE98Magh§f %Bﬁnghépaé Pector

Sl ze vector avi n | or na
effPaPeACcYInhging @ﬁeéum@ae §§f§éye@nngnuhn@@é§§aay

g@B@dﬁ@ﬁmSﬂcﬁapabésthéer 8otaineptonycin resistance
gene a COS_seguence ¥L€n1the broad ho

vect or 9ﬁfﬁigrfo Nefpibie ﬂ?ngftééto%e§%%fil?bz vector
Foatrheommprotrhdytsanséethedt i onpeddiciegca payyestebtained

Ul Ndoett ARSLRRERRL SFRY! ¥ef T LORLERRE L LIREOVE. , 4
streptomycin resistance gene and a cos sequence, from the
broad host range vector pJRD215 for improvement of '
operability.

Furthermore, they succeeded in producing a polyester
using a transformant derived from those improved vectors.
Namely, it was a method of producing a polyester which
comprises inserting an enzyme expression unit {(EE32,
EE32d13, N149S, D171G, F353T, etc.), which synthesizes
P{3HB-co-3HH) copolymer derived from Aeromonas caviae, into

said improved vector to obtain an expression plasmid, then

introducing the expression plasmid into Ralstonia eutropha,

and employing thus-obtained said transformant for
production of a polymer. Based on these findings, the
present invention has now completed.

That is, the present invention relates to a broad
host range vector which can be used more safely in an
industrial production, a polyester synthase expression

plasmid obtainable by introducing at least a polyester
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hbnely, it was a nethod of producing a polyester which
conprises inserting an enzyne expression unit (EE32

25 EE32d13, N149S, D171G F353T, etc.), which .

synt hesi zes P(3HB-co-3HH) copol yner derived from
Aerononas caviae, into said inproved vector to obtain
an expression plasmd, then ihtroducing the

‘expression plasmd into Ral stonia eutropha, and

enpl oyi ng thus-obtai ned said transformant for 30
pspolticd s engefe aipod yserd Bastear ona t treses fomuimyssorttreining
p t ; d

E&?&”%léé‘&{f@ 1,08 axltl‘gg‘;‘@?%'z@é d £0s ﬂ?és i aﬁﬁ%ty, and a

esen I nvention re roa rang
v@@tb@dmﬁ% hP @@ GHENY) se oY @S seif el ging said mﬂeﬂfémrd al

producttiofi; Bs POhiyesdad s Syt Nassn exgH %@iaﬁi@asﬁ&d}' asmi d

~.obt ai.nabl e. by lntro uci.ng at. least a. ste[

synt has® SR %@Wtﬁpre&%ﬁ
cont ai niviich Sted s g |sIng obzan@bthﬁmylglcps)tt yasitlerty of conjugal

S l[ity, and a nethod for producing a
p%p%ggiégtﬁg#hg said plasmd. That is, the present

invent|@np¢éW%ﬁE§It&yﬂtka@QI@%@K%$SSVNHH§S%K@kpression
pl asmi %M@&ﬁ%&ﬁ’ﬁrf@éé ly c@élé@i&h'&f | 054t A d duk e 1

conj g mobi | 1 zation;, ~a polyester synthase
e?%?é E?%ﬁepg%%%1ﬁegﬁﬁ@ch conprises a deletion of a

str eﬁt Oﬁypd)mesl&f Qﬁyrﬁﬁw mi@ml@r@laﬂ:‘irﬂﬂi yest er
Synt as r,essi on asm ar.t .
Cotal Ly ROt ERR ITTS b Tonr g L nbir T JH ey o ForTugal

coobiisest dodel @td oromgbr Bsas repdehytion wésas&tm&niomycin

gggglsggnge %g@éfornant which is transformed with the
above-nentio pol yester synthase expression

pl asni @ BFRPALMERAYE for producing a pol yester which
conpri sggidisi N #hen SROMRe @ XPI B8 SR Peedrngerotioned

polyester synthase expression plasmid; and

a method for producing a polyester ‘

which comprises using the above expression plasmid or
the above transformant,

said polyester being a copolyester P {3 HB-co-3HH)
composed of 3-hydroxybutyric acid and 3-hydroxyhexanoic

acid represented by the following formula {(1);
CH, ' C,H,

|
H O~—CH=C — C O-—-CH~—C —C OH (1)
H, O H, ©

in the formula, m and n each represents an ilnteger of 1 or

nore.

DETAILED DESCRIPTION OF THE INVENTION
Hereinafter, the present invention is described in
detail.
The polyester synthase expression plasmid of the

present invention is;
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20 the above transformant, 25 30 said pol yester being
a copol yester P(3 HB-co-3HH) conposed of
3- hydroxybutyric acid and 3-hydroxyhexanoic acid

st r ept om¢

vect or Wiiaht Ilyz}s ma)rdlﬂqt imn oftal Mectart iabigkiptwiaiedzonjugal

described In ecu d oni ng

represented by the followng formula (1); CH3 CIH7 HO

-~ CH-C-CO-CH---C-COMH(1) HHOMH 0n

inthe formula, mand n each r&presents an integer of
1 or nore. DETAILED DESCRI PTI ON OF THE | NVENTI ON
Herei nafter, the present invention is described in

detai | a'ﬁuﬂyﬁﬂqaﬁn&yntnaﬁdnﬁxpmmmﬁﬁssmmmsmm$n1d of

the 3§, %gv&mﬁch&n'éata%% AYHeh el ﬁscytJPSc%mugal

expreSS|on plasn1 as par S tot
apPhitizatieonj ugal nobilization; a polyester

synt hasg ww@&%xorsﬁ{@m@ emghlmlasﬁr&cﬁ
~.del etion of "a streptiomycin resjstance. gene re |onrlanduu

a pol ye&tkih sﬁﬂﬁﬂﬁﬁﬁ?§D&H@%ﬁﬁ§ﬂ??ﬂqgnﬁ(f?ﬂﬁﬂﬁ?
peeslytafcd ofald yré@sdn ahiddty of conj ugal
rmblllzatlcﬁhY nd co rlses a_del et.i on

T €5 Stdtte Yene.© Produt "’}Sérhl%f a

%@5?112{9% ® cﬁﬁ Pf'sé@ya Q?ef dfdsrg‘rj?ﬁgé I_ﬁt?r%é@omyun

LE%%%%?%?%ePE%%% 1989) Enzynes and a cloning host to
be wused for gene operation may be purchased from

nﬁéggéction of a vector

Firstly, production of a vector is explained.

Overall gene manipulation may be carried out as
described in Molecular Cloning (Cold Spring Harbor
Laboratory Press, 198%9). Enzymes and a cloning host to be
used for gene operation may be purchased from market
suppliers, and used according to their instruction. The
enzymes are not particularly restricted as long as those
are usable for gene operation. The cloning host is not
also particularly restricted, but there may be mentioned,
for example, Escherichia coli, etc.

The vector to be used in the present invention is not
particularly restricted as long as it is a broad host range
vector having a conjugal mobilization gene, but preferably
PJRD215 disclosed in J. Davison, M. Heusterspreute et al.,
Gene, 51, 275-280 (1987) may be used. A base sequence of
pPJRDZ215 1s shown under the SEQ ID NO:1 of the sequence
listing.

An ability of conjugal mecbilization of the vector may
be lowered or lost by carrying out any of a total deletion,
a partial deletion, a base insertion, a base substitution,
etc. of a gene region involving with cohjugal mobilization
property.

For example, if it is pJRD215, any of a total
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suppliers, and used according to their instruction.
The enzynes are not particularly restricted as |ong

-as those 20 are usable for gene operation. The cloning

host is not also particularly restricted, but there
may be nentioned, for exanple, Escherichia coli, etc.
The vector to be used in the ﬁ%esent i nvention i s not
particularly restricted as long as it is a broad host
range 25 vector having a conjugal nobilization gene,
bidee 1 ol iefrer ablyapdiROR Ide I Siciros eed Hase) . LiBeatitsiom, M base
Housierspre e &lcalis ¢ fed %lut 2 8B, %‘%@B e bC

be used A base sequence 0 JRD215 i s shown under

{HRASEGTD A I B I Renéd thoughy gy Songhions of a

afpénhe tameiy cm& ugsha i d iats oneref ddies waad arthdreyribe

. d t
SFEIS may e Yot %t”%g%??”aratalg%@eaﬁﬁ%aﬁ%a’%%ab&e to

basarﬁLmum|th&|abpvefmentxﬁneﬁgﬁpurauxpmnfoﬁnMﬂenmqu gene,

ﬂfﬂ;oﬂ %ﬁg&ééﬁﬁ%;ﬁ% t ott%IpL%QE del etl on a part e%\ ence,

d‘éh”e@l'll d’FﬁS 22 akek | %‘@?t i drthepaoae, s st igegs &, ket éowered

| r CBE &t etk QUEuAOF i Pty BB ndpn e NS5 %ﬁkﬁr@rpﬁﬂe-&ably
sequence. Al though any functlons of a gene anong the

Cf P HOBE ™t he nobC and the ori T sequence nay be
| ost, |1n|aﬂdmﬂidnuﬂ3ﬂﬂqe;p&ﬁ&ﬂﬁﬁﬂxsta)daﬁmvatXME dthe

ntjo
aibéc)i’elspfe[(?lsa @ef fﬁg%lréltrtﬁe or&ﬂggequlel}l\é% %Hoslz’
whi ehdast aalu ckG@m,e 7fFfur2t7rﬂe'r3ﬁ)9re 194 gerie ho dieted as it

| pyer agh5 101 d,0%thd Q}%lfTu%%tdu%%c@%fb%J@Wl%e%%ﬁf bkédeeflned
nore preferably 10 two or nore g;nes I'n additia

ST PITEMISGS B ARrI Bt i kR BFOY reski the, SEL 1D NO:1 of the
d@éqmﬁct@nlmtﬁﬁfﬂ.oé&i digtses i el Sité’m hed zieMned as the

Fbéln etlgl % (%Z#L é%98%%%) y_he clt %e
00 g B o513 nf T Slqudhee W b HeEE S ey
b@eﬁsﬁe@e@s the sequence from 3250 to 4407 of the SEQ ID
NO:1 of the sequence listing, and the mobB gene may be
defined as the sequence from 3998 to 4411 of the SEQ ID
NO:1 of the sequence listing.

As a polyester synthase expression plasmid in which
partial or total loss of an ability of conjugal
mobilization is caused by a deletion or mutation of its mob
gene region, there may be mentioned, for example, a
polyester synthase expression plasmid in which the sequence
from 3215 to 4075 of pJRD215 (SEQ ID NO:1) is deleted; a
polyester synthase expression plasmid in which the seguence
from 3737 to 4378 of pJRD215 1s deleted; a polyester
synthase expression plasmid in which the sequence from 4000
tc 4378 of pJdRD215 is deleted; a polyester synthase
expression plasmid in which thymine is substituted for 3323
adenine of pJRD215; etc.

Moreover, as a polyester synthase expression plasmid

in which partial or total loss of an ability of conjugal
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15 as the séquence from3081 to 3169 of the SEQ ID

NO 1 of the sequence listing, and the nick site may
be defined as the sequence between 3138 and 3139. The
nobA gene. may be defined as the sequence from 3250 to

'4407 of the SEQID NOI| of the sequence listing, and

the nobB gene may be 20 definéd as the sequence from

3998 to 4411 of the SEQID NO 1 of the sequence
listing. As a polyester synthase expression plasmd in
whokhlipatioml iorcavsad Hoss oflanicbidf tytofordhjrmaion,
MPRL L& 244 | oﬂe'ﬁeﬁﬁﬂﬁﬁQibyf@kq§i£@bg@ 0% §%@$§é§g%(gynthase

its nob 25 gene region here ma e nmen

eRERBPESIAN PHESBLE obn syt HasE e xpr @aehen PrammiBs o 3145
\Abfcﬂameglseqsn@@craD fio om SQéSdépeé@&’;S f p PRS- (SRR hase

'p?ﬁgﬁ?ﬁ %gwﬁ %ﬁ&f l%éﬂﬁ% eéh?{%S nthase%gﬂgigf O 316g

pdRORIBDL S5 dick edletleted podtyest er 30 synt hase expression

| asm he %ﬁngf
pJRDZlgF"llugtPé@]lLIg%%’ asse%l egrgs %aéé’ é&gs& on
pP%u@%ﬁlehnvmmé%htmmh@l.%rs%%@ tleed ¢bramapsility of

ageni iga Pf meI RORA5%E 1 & Car Mk VeS| b@sdéiéﬁﬂdﬁ§t6¥ 1ts mob
s%?%hase expression, plasmd 35 in which parti al

? ToRLoBonm abiTi 15PN oIl ROOMFRosady for

i sxampbed by a del etion of its ori T reglon t here may

be ety efe 0 exALE: o analyestal synlase

expr essi asn1d equence Fom 3132 to
3145 ofheuIRDR1thg S&}qu}cmoqﬁ 4 gnake| gt ; ey pul viestaer

syat basen @fpf@ésss@@l@fh@ér&porh N3 3e; O, LDg7 SEQEENRH215 (SEQ
from3132 to 3169 ﬁ&#V%JRDZlS is deleted; etc.

FUY t 8T frbr eanAsthe st RfMhaRE BxBPeEt ok @ deletion
pbastihe sequdhed padhi B 3Dred 03:@45|@§SpJDRDZIIE algRg tsp No:1);
on_are caused del eti ons of

"t s ot gr s e B ErRRR R be
ment i ondthréior Exampdlgtion of a mob gene region is a
deletion of the sequence from 3215 to 4075 of pJRD215, and
the deletion of an oriT region is a deletion of the
sequence from 3132 to 3169 of pJRD215;

a polyester synthase expression plasmid

wherein the deletion of a mob gene region is a

‘deletion of the sequence from 3215 to 4075 of pJRD215, and

the deletion of an oriT region is a deletion of the
sequence from 3132 to 3178 of pJRD215;

a polyester synthase expression plasmid

wherein the deletion of a mob gene region is a
deletion of the sequence from 3215 to 4075 of pJRD215, and
the deletion of an oriT region is a deletion of the
Ssequence from 3132 to 3214 of pJRD215;

a polyester synthase expression plasmid

wherein the deletion of a mob gene region is a
deletion of the sequence from 3215 to 4075 of pJRD215, and

the deletion of an oriT region is a deletion of the
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a pol yester synthase expression plasm d SEQ wherein

the del etion of a nob gene region is a deletion of

t he sequence from 3215 to 4075 of pJRD215 151D NG 1),
and the deletion of an oriT region is a deletion of

t he sequence from 3132 to 3145 of pJRD215 (SEQ ID

NG 1); a polyester synthase e%&ression plasm d
wherein the deletion of a nob gene region is a

del etion of the sequence from 3215 to 4075 of pJRD215,
aRfapRenfe &epet 3P0 ofC ate bt i IT redRbalPs et@el etion of

the sequeac@f&0BPBI3R 4 68 RIHZI%ay de carried out
polygs&e£,s¥ntha3e expr ession glasn1d wherein the

dBY eEFORHRY a® nbBS et t%%‘@;igﬁa BeRl (epRtF U § HEPP gene.
sdqlientrgf t9IMP2AER | 00 40THe 01 1 pd ROy rarmhtAvtchef a mob

~deleti of .an..ori T region.is.a deletion of.the .
SShTentaotranraloy B5E 00 ouf RBTs el P,

spnthaspeskpr esst on Aplchdiiad deddiaagl o e dalidh ireeion may

abEDQaQEEJ@deQJtOByiéef‘eﬂﬁnq%efé%r%twﬁ B €
from 3215 to 4075 of pJRD215 the deletion of an ori T .
r egR6AIRSNG @Rl eF+brPoF Tt h%e%%ah%ﬁc‘és%%n?%ﬁeze%- R32A% 1N

othpJRP2&5ionac POk yiRsShH efe Sy NEBASEN exPrEsShad Mbasan d

| Reduction of the size of a plasmid for improvement of
transformation efficiency can be carried out by a deletion
of parts which are unnecessary for expression of a
polyester synthase gene and for replication of the plasmid.
For example, if there are two or more antibiotic resistance
genes in a vector to be used, any one of them may be
deleted.

For example, in the case of pJRD215, it is possible
to delete a kanamycin resistance gene or a streptomycin
resistance gene, but it 1s preferable to delete the
streptomycin resistance gene.

Moreover, in the case of pJRD215, it is possible to
delete also a multicloning site, cos region, etc., which
are not involved in plasmid replication for downsizing the
plasmid. Although a multicloning site and a A phage-
derived cos reglon are not defined clearly, it may be
understood that the vicinity of the sequence from 9680 to
10130 of the SEQ ID NO:1 in the sequence listing is the
multicloning site, and the vicinity of the sequence from
9260 to 9660 is the cos region from J. Davison, M.
Heusterspreute et al. Gene, 51, 275-280 (1987).

As the polyester synthase expression plasmid which
has a deleted streptomycin resistance gene region, there
may be mentioned, for example, a polyester synthase
expression plasmid in which the sequence from 206 to 1690
of pJRD215 (SEQ ID NO:1) is deleted, etc.
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wherein the deletion of a nob gene region is a

35del etion of the sequence from 3215 to 4075 of

pJRD215, and the deletion of an oriT region is a

del etion of the 11 sequence from 3095 to 3214 of

pJRD215; etc. The deletion of a nob gene region may be
carried out by deleting a resériction fragnment

contai ning a nmob gene, deleting using PCR, or the

| i'ke. The nmutation of a nob gene region may be

carri edRouthdypal wdteedi s ecthets andsggeresicy EiasniAhdvhich
t del f e £ t

dor et ra bt e P aorenes M lle A by
p%%@mpbm el i PRy YRS Ry F!E}thlé%%e exregeiqrhen dmeitd o gfhich

atzﬁ@bs@@m@né@gflocsm NBIY obf@dl@bmeof Iyhietuct {p ofp e 1) is

.SIZf of _a plasmd for.. ggrovenent of....transf.ornat.ion.
o

eff

FEAEYE R PSS 1§ WHERAR S XREQRTIRT i aBhihak wwhich
mbheﬂsaq@emefﬁﬁsfaam$ Otf<|) emmsesap][ptnfltqnm5 piod yceéthared, etc.
synt a e or e | Catl on o t he For
Ry R
ré%gl;@@nc% d%s gen@Esonn @@e@tmltmhmmoﬁlmynméoe)f

them- My ber deleleds ko m &Pl & ﬁﬂ%(té@lé:@ﬁcﬁd s a mob
pJRD215, |t is possible to delete a kanamnycin

r%%?%t%%%%?%ﬁﬂﬂﬁQﬁl%ﬁ%ﬁ rdRBhycin  resistance gene,
but it A@dmﬁfﬁlaﬂm ed Cp&@@étﬁeﬁ h@yrﬂ_{haﬁier epiaEd ibn

AR L T nT o Gk PR kel o pa;lfﬁifts &

r @@mbmabtmblmmnomr@d]omommmﬁseﬂeob |delpé’amn df a

o e IS e 2 i, suie

apel %%%t%lléffrlﬁé@l%‘i;%a%@r%%l%yp%@sm%d@%t%d)bwmd by a
thgnve€ith tyod dder seguesnes fsomPe80 1oy 104 3hofugal

TR T LG HF o7 OBRT hP R 1 15 D1 HE: SRt

f 5 onep ©26Pc i1 xga&ﬁﬂstazntdﬂege:mes, regicdn dreomehtDavdabove.
M It is also possible to further combine the deletion
of a cos region and the deletion of a multicloning site.
For example, there may be mentioned, a polyester synthase
expression plasmid in which part or total of an ability of

conjugal mobilization is lost, and a cos region and/or a

'-multicloning site are deleted; a polyester synthase

éxpression plasmid in which a streptomycin resistance gene
is deleted, and a cos region and/or a multicloning site are
deleted; a polyester synthase expression plasmid in which
part or total of an ability of conjugal mobilization 1is
lost, a streptomycin resistance gene is deleted, and a cos
region and/or a multicloning site are deleted; etc.

Next, production of a polyester synthase expression
plasmid is explained. |

The polyester synthase expression plasmid of the
present invention may be produced by inserting a polyester

synthase gene into the vector produced as mentioned above.
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30 Heusterspreute et al. Gene, 51, 275-280 (1987). As

t he pol yester synt hase expression plasmd which has a
del eted streptomycin resistance gene region, there

. may be nentioned, for exanple, a polyester synthase

expression plasmd in which the sequence from 206 to
1690 35 of pJRD215 (SEQ ID NO1B) is deleted, etc. 12

As the polyester synthase expression plasn d which

has a del eted cos region, there may be nentioned, for
exanpl e4s atlpalgcelsyestwmm@mmp}eems,i drhgdasni craring an

negn D2

DR T T T or o AR et o e b eee o °
pPBESHPEET n @mt%rmlm¢@9§eq@%%cet¢q%ﬁn%@r61¥% qO@B%u%ﬁural

Pd&RR 1hai spelehet@d, etc. The del etions of a

Strepto cinh. resistance.gene. reglon s .reqgi o g e
and 8 niig RO 10 RS DTSR TS RF SRRT T T ived

sfnmen nhanatonass t hevied et aod Of parobcdlagentor egeamele, gene

T
TEPLLRARC, ABOYEycACFLUL ORELLLon A OLYESL T ol D85ERg0 an
a%EB?ti%ﬁ of dizohi sl 1mobipines¢ ofrland Rdrpi¢aeson Hei-10-

d@b@éezm fhaacnst{epto ﬁé%&?sbét@é'&& 9GRE t HEN AR,
pref I used. Said ester synt hase eﬁgre33|on

plPJa% PEeRdREeE n%%l et 712 THREL PRt PRt yester

tgyﬁth@ée a@er&bl hmzyw(ﬁjm(ls@nfug@l %erﬁ@)b) |WIZ@fda:Drm g&rine is
t eletion o a S 1o

CoEBLPELOn LS Ca b S nadld e EREY Pl ap

pbsscm¢@a$ocamxaémmennwednpolrmﬁthieﬁymﬂha@@ @éna CE71G-

rﬁ8&991@@ dhe) delg f@ﬂn0§1§%e éti§'§@5§91§u£@d £EPr171st

exanp ere nm e nen ester synth ase
e%%]é%s@%hdpﬁgw i¢ e@hichtpase %WOt@Jf%u d%wahbed in T.

akithiye obt @pm 1 Mo i 26 | i dSolh D81 | @am,d 2ATDS2419
ar e

r and/ tlclonln S|t elete
TEPb ) aradran Atk S el S e Al Lo q el GRS L synthase
steept Oy Trmedi St adicgegene wmsrdemethﬂeomnmealaos

r§9ﬁ§91@@9§8rf@rny£§f&|gﬂiﬂg ééf& ﬁ%éhylalanine and which

has been designated by a program {(e.g. Shrike, Japanese

Kokai Publication 2001-184831) capable of determining an
useful amino acid modification based on the computer-aided
enzyme conformation or a predicted conformation, and the

like program, and an Aeromonas caviae-derived polyester

synthase gene (a modified gene, comprising a combination of
the above modifications), comprising two or more of the
above amino acid substitutions, and the like gene.
Additionally, the above polyester synthase expression
plasmid may comprise one or plural of said expression
units.

Construction of a transformant

Next, construction of a transformant is explained.

The transformant of the present invention is

~transformed by the above polyester synthase expression
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del eted; a .polyester synthase expression plasmd in
which part or total of an ability of conjugal
nobilization is lost, a streptomnmycin resistance gene
is deleted, and a cos 30 region and/or a nulticloning
site are deleted; etc. Next, Eroduction of a pol yester
synt hase expression plasmd td expl ai ned. The

pol yester synthase expression plasm d of the present

i nvention may be produced by inserting a polyester 35
sy sesd. gdat Ao the Feensfoprmeaticed &benPHeEsSenéEd
aPoYén t oh ARa ¥ Nee RAYESIRT Y RMBSSr Q8 g RS Afyester
havi an expression unit, functioninpg in _host .

bRt e 33 %%&‘Ee%%l%n Dot e ol G G i dratdfioVetinto a host
t ogebderb ¢ tiil eh sdd Ut tplradmigene may be used. The

~pol yestgr, synthase B} ”ﬁ;ha{'rscip ru;efae rli/?' P’er“so'eﬁii Jed frgm

Aer ononas” caVvi ae, particu I exangl €, gehe
fibginent ganbsiy ets ¢ ¥ ore el ommp mest waw | e, tisegsh depEE3Ed to
adieh o EF3264 3 py gl %{’si Japangse i 1€atimy) aTce,
Fbi-%o- 1%%6§%€%gﬁ% t he f?ie gene may. be %5%%% ,

FRiFE her nRFe; MY grefeiedi yMesed sre€ idi CAdrlamrasteria

Cioyl @ey ey | e d- 19| yesiLRa BHMiase Bedegenus Aeromonas, the

(N149S-nodi fi ed. gen wherein serine is ubstitufed
Pt AR AR S SRS TE VI SES T s IR
chyvéedenierivede pol yesy ére sygrdas @ rgdree redl 25Gone belonging
i ) ; i . Cfut ] .
i SR R MBI, Bl e c P hal ¢ ffstonia
-in T. Kichise et al., Appl. Environ.
Mcrobigle $8y&dddyr 2440 nd20Qpr SHEh A FelHinNagy be
cavi ae-deri edyé)ol ester synt hase ene . 1 thod
(P o R en el CHIRTAT. ThrRD TRy FRL fonal methods.
sidast et artebe f oxn 358« dt arp oo taodd rpdienyd al @i mentarkkotocols

| [ b .
A 0205008 S0, 0] SHBL S0 DSBS SOEN (9840, 2 caciun
capiipbr@ Obederleend nilg Mn eluseful &miPeckeripl. 119. 1072

P cpf | Of- baged o dd&ey conput er -ai ded enzyme
conformati on or a predicted c%yforna i on,. and H?e
As the transformant to be preferably used in the

present invention, there may be mentioned, for example, a
transformant obtained by introducing each polyester
synthase expression plasmid into the host Ralstonia
eutropha, and the like transformants. Specifically, there
may be mentioned the transformants described below,:.etc.
Ralstonia eutropha PHB-4/pJRDAcmBEE32d13 which is a
transformant into which pJRDAcmBEE32dl13 is introduced
(accession number FERM P-19352, deposit date May 16, 2003),
Ralstonia eutropha PHB-4/pJRDdcm25YFEE32di3 which is
a transformani into which pJRDAcm25YFEE32d13 is introduced
(accession number FERM P-19353, deposit date May 16, 2003),
Ralstonia eutropha PHB-4/pJRDdcml63EE32d13 which is a
transformant into which pJRDAcml63EE32d13 is introduced
(accession number FERM P-19354, deposit date May 16, 2003),
Ralstonia eutropha PHB-4/pJRDATcsEE32d13 which is a
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i ke program and an Aeronpbnas cavi ae-derived
pol yester 25 synthase. gene (a nodified gene,
conprising a combi nation of the above nodi fi cations),
conprising two or nore of the above ami no acid
substitutions, and the |ike gene. Additionally, the
above polyester synt hase exprédsion plasmd may
conprise one or plural of said expression 30 units.
Construction of a transformant Next, construction of a
ttaﬂs$6©nm@mti$nEmkaﬁ¢hxpJRDwﬁnsEEﬁﬁdlﬁrﬂﬂﬂinﬂrdd&ned

i r r
(RSSO e | fend L eee g Bre i MR, 16 2003)
transfmw@ﬁ%rﬁHBT B eERL Hed oﬁtlaﬂhelcs a

byr&ransFRERE Non £ heprbly esiehd T St hase §§< eSS Qlked
pl asm d pobtai ned as_abhove into.a host atible w.th

| 'sé?ﬁcf)?%%%dn & ot i 2P n%?fi%%wt?f&%l%‘ﬁql $lst IR EH,

bdeposmtnprgammsﬂsrre®lﬂﬁ@m thonddrm sit Bc adeddwistery as of May
dg@os%bgg depository institutions of strains (for
exahp }FO ATCC, etc.), etc. may be used. More

speci f i al$yon imaniophn et ARRLINERERsHis which is a

R@féﬁ@ﬁb@maﬁbelﬁﬁﬁuﬁhfﬁﬁCﬁ@ﬁ@ﬁhcﬁé@?&i@QE%“Ehtroduced
Zherlchla t he genus Al cali enes t he_ genus
P

RudoRDHER, n‘éfﬁl&er SR PR GR0 2 r e RHfaRe gndf reaty
bétpagi bgy tﬁaﬁi@e@ﬁWSfﬁﬁhSﬁl@éﬂ@om@@lﬂlceri@dHﬁfﬁf r£f of May
'f6 |a eut ropha. The pol yester synthase
exptession’ plasnmid may be 15 transformed into a
mi cr oorkgahs tm iy cunvanitd G- it FRISEFRGd ek arpl@y an a

ef?&ﬁé?@ﬂﬁgﬁt ofh’tf@t\.!?}%jc}( %‘jﬁ&%}i}fﬁﬂ%ﬂ?q§ Jgﬂ oduced

Mor ecul ar Bi ol ogy,
O CR e Lo MO SHFRbel 415 B0 M derosit date May 16, 2003),

Bact er imdlsidi®ia iZ-odHD #HB~ 4 A} IRDIBYEHER USLAvhiA$h is a
e PRl S B ST 0 L e

(accession number FERM BP~-08626, the Budapest Treaty
depositry transferred from the domestic depositry as of May
~16, 2003),

Ralstonia eutropha PHB-4/pJRDAmEE32d13 which is a

transformant into which pJRDAmEE32d13 is introduced
' (accession number FERM P-19360, deposit date May 16, 2003),
and

Ralstonia eutropha PHB-4/pJRDdATcl71DG which is a
transformant into which pJRDATcl71DG is introduced
{accession number FERM BP-08623, the Budapest Treaty
depositry as of February 13, 2004).

These transformants are deposited tc National
Institute of Advanced Industrial Science and Technology,
International Patent Organism Depositary, Central 6, 1-1-1,
Higashi, Tsukuba, Ibaraki, Japan.

Production of a polyester

In the following, production of a polyester is
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transformant obtai ned by introduci ng each pol yester
synt hase expression plasmd into the host Ral stonia
eutropha, and the |like transformants. Specifically,
there 25 may be nentioned the transformants descri bed
bel ow, -, etc. Ralstonia eutropha PHB-4/pJRDdcnBEE32d13
which is a transformant into W ch pJRDAcnBEE32dl 3 is
i ntroduced (accession nunber FERM P-19352, deposit
date May 16, 2003), Ralstonia eutropha

P&iBe 44 pdRIDdcn25YFEE32d13 which is 30 a transformant

into i rﬂelt?r?lf %;qgg .S i . .
(acce\é\?l:lg% nunber r[%féé%?% 19 %%édie%%ésr%ﬁg%eoﬁv&)yrold&mng 2
2PP3Yyest ey 5% ofi ke EiR ¢ obhia IrBIU HIREH GRIBSERE R B P (3HB-co-
WBHE N t6mBosdd adts f D+ ipdt ok i@t Y € ha ddRDed d-63EE32dI 3

is.i.ntroduced. (accession nunber. FERM P-19354 deposjit. ... .
B R TR Db L 26 R SPOH S Tt Yo er L Lo Formula
PHB} 4% p JRET @ SEES 28l vavhe bir ¢ $s ol 5o 1 2 snisd o ivairtie | atbaove
V\ﬂiﬁﬁ P(i TgsEESZdlS is introduced (accession nunber

F (= . deposit date May 16, 2003), Ralstonia

eut ropha PHB- 4/ pJRDATcEE32d13 which is a tranpsformant
into which p3RRITCEE32d18 if intrgdlized (accéssion

nupper| FERM BP- 08624, .t h¢ Budapest. . Tr eat eposi t

trggsf rred ‘Srﬁoﬁ he gompst c%ge_pggt—rg ‘\ésgof l\/hyéf[llﬁ (1)
2003), “Ral st oni a elit r ophamPNB- 4/ pJRDdnc EE32dI-3 nwhi ch

is a transformant into which pJRDANncEE32dl 3 is

i ntroduced 10 (accession nunber FERM BP-08625, the
Bldaplest farmaty, mlepodinreach anspresents raom imeeger of 1 or
deyestic depositry as of May 16, 2003), Ral stonia

eut ropha PHB-4/ pJRDASEE32d13 which is a transfornmant

i nto whi®PTRIRDISEED ABL VS 9 r e P s (Hcieslqgipnt may
nbabed 1 BioRM R 9388ingdeposidatdat en Myl 16 29O3)or a fatty
Ral séoni a_eut ro(?ha PHB- 4/ p%%drrs_EESZdl 3 ichis a .

t P NS BF MAnT Tt SRFCHS pIREAEEESD o 35S Pt T odue By I
(mecessnonsounbes FERM BEROB6R6e tdmcbBudapeste Treatly as a
nitrogen source, inorganic salts, and other organic

nutrient sources.
For example, as a medium for culturing the
transformant obtained by using bacteria belonging to the

genus such as Ralstonia, Aeromonas, Esherichia, Alcaligenes

or Pseudomconas as a host, a medium in which a carbon source

capable of being utilized by the bacteria is added, and, in
some cases, any of a nitrogen source, inorganic salts and
an organic nutrient source is limited (for example, a
nitrogen source is limited to 0.01 to 0.1%), or the like
medium may be used.

As the sugar, there may be mentioned, for example,
carbohydrates such as glucose and fructose. As the oil or
fat, there may be mentioned oils or fats containing much of
saturated/unsaturated fatty acids having ten or more carbon
atoms, such as a coconut oil, a palm o0il, a palm kernel

0il, etc. As the fatty acid, there may be mentioned
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depositry transferred fromthe donestic depositry as
of May 20 16, 2003), Ral stonia eutropha

PHB- 4/ pJRDAnEE32dl 3 which is a transformant into
whi ch pJRDInEE32d13 is introduced (accession nunber
FERM P-- 19360, deposit date May 16, 2003), and 25
Ral st oni a eutropha PHB-4/pJRDdTcl 71DG which is a

“transformant into which pJRDdTc171DG i s introduced

(accessi on nunber FERM BP-08623, the Budapest Treaty
dE@bsratgdéunsﬁtwkﬁﬂmﬁr@aﬂﬁy 20039 .sudtlesss hexanoic acid,

Oéé‘g\%ﬁ/ ggﬁéfnar& ra J_S C%%ln%g andllllé]ea%] lq:?q;:i}lséié Lgc'eld

| PR BRhES onaldPat Bl € @art sin Celgoslemby addehtand myristic
1adid, oHi gasdis Fsakebpss |baraddse J LRI H Ahe like

: pol yester 35 In.the follow ng, production of- a.
verbebradtd

d%f?¥§ﬁﬂ%ﬁ%ed The nethod of the present
i nvent unsn oy i tothipdmgsaupod )y edieare inm;a vetrhadt fared, for

pé%9@§i@g QﬁP&Xeéé d&%ﬁ?h drgﬁ@% ”Hﬁ%ﬁﬂnldn chloride,

oxyb yric aC| EXHnot ¢ acl
r@lpm@ye‘m et biatheandl atr@;v@m?gm mmmam@) Pyd IewigPthe a

q@@g@ @%@f@@@l ogcilé@ﬁm @Ixa@,_raé@e @@@ve transf or mant.
mC3H7-CHC- C

FQ O .As the inorganic salts, there may be mentloned, for

example, potassium phosphate, potassium diphosphate,

magnesium phosphate, magnesium sulfate, sodium chloride,

etc,

As the other organic nutrient sources, there may be
mentioned, for example, amino acids such as glycine,
alanine, serine, threonine and proline; vitamins such as
vitamin Bl, wvitamin Bl2 and vitamin C; etc.

Moreover, antibiotics (kanamycin, etc.) corresponding
to a resistance gene existing in the vector may be added to
a culture medium. '

A culture temperature may be at any temperatures as
long as the cell may grow up, but preferably 20 to 40°C. A
culture period is not particularly restricted, bui may be
about 1 to 7 days.

Then,'a polyester may be recovered from said cultured
cell which is obtained.

In the present invenilon, a polyester may be
recovered from cells by the following methods, for example.
After completion of culture, cells are separated by a
centrifuge, etc. from a culture medium, the cells are
washed with distiiled water, methanol, etc., and then
dried. From these dried cells, a polyester is extracted
using an organic solvent such as chloroform. A cell
component is removed from the organic solwvent solution

containing the polyester by filtration, etc., and then a
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OH (1) -i n11Inthe formula, mand n each represents

an integer of 1 or nore. 15 In producing a pol yester,

t he above transformant nmay be cultured by adding a

sugar, an oil or fat, or a fatty acid as a carbon

source, and using a nedium containing nutrient

sources other than the carbon ldource, such as a

nitrogen source, inorganic salts, and other organic 20
nutrient sources. For exanple, as a nediumfor

cpbbursngvehe sUchnaﬁomaﬁhanobtarnhdxhyeu$sngd@@@temiahe
bel S ni erononas,
2EiaRgbpg t8 bl SrifgRdte ba0 88: BaLELON Ay ARIAIENAY
néép@ﬁﬂaﬁamﬁléﬁ ﬁemﬁVb@nbﬁoﬁlé§r25199pabEEtbif@@&hgon, etc.

utbla%9daﬁm theobact erkapbsyadded, and, in some

..cases, of...a ni.trogen. .source, lnorganlc salts and

an orgaﬁV%rﬁ%?rW%%?cg & BTG | ARLE edFl f GPMRREHP}RR (o1 %) of
ntheogbnasagdcpolgebtotrt Ryt Pe0afd1l0c0. Y a H&st he

,.th
o6 EGREFBAAACE T BF CERHmat o IOk AR boN AR AL BE EEERGaC method,
gE@@osefaﬁdefiampﬁ@se At ioidlyoyr ad aa |, s itere methdsk for

”EBBEQEEQn@'bél?és%@ks?feaﬁ@tfbﬂg EgggaQBLn method using

sat ur at ed/ dnsat ur at ed acl vin or nore
cHrhBnredt BA¥, PsushPased- cdﬁbﬁmtl%m|po%y§ﬁﬂeﬁcﬁnodq9tlon may

panb5?Eﬂ§h§ai$9lbtm@tﬁe%f@oﬁﬁﬁlﬁﬂ?ﬁgagéfgg Nhﬁ%er@@Yto a
nti one sat ur e Uuns al e a acC S Su
o Stk b o s e b S R R oS e

- | aacpubavidt bheteraalﬂor bata1ﬁ|dags;danﬁlubhermlng whether

bhete: ! eiving
o e R e A ac b B B ora Ve a

salts o atty aci As"or 't y acid
derivatives. As the nitrogen source, there may be

neghilgBedonf OF an ability of conjugal mobilization

Next, evaluation of an ability of conjugal

mobilization is explained. Methods for evaluating an
ability of conjugal mobilization of the constructed vector
include, but are not limited to, the following methods.
Firstly, a bacterium harboring a tra gene is
transformed with a vector to be evaluated, and used as a
donor bacterium. As the bacterium harboring a tra gene,
for éxample, Esherichia coli S17-1 strain, etc. may be

used. A recipient bacterium may be any bacteria as long as
it is cultured with the donor bacterium and a replication '
of the vector to be evaluated may occur in the bacterium,
but preferred are those having a different resistance to
antibiotics from that of the donor bacterium in order to be
separated from the donor bacterium after a mixed culture.

Then, a mixed culture is carried out by culturing the
donor bacterium and the recipient bacterium separately in
an appropriate medium beforehand to grow them, mixing them,
and inoculating an appropriate medium with them.

A culture medium to be used at this time may be
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exanpl e, ammoni um salts such as ammoni a, anmoni-um
chloride, ammonium sul fate and amoni um phosphat e,
and peptone, a meat extract, a yeast extract, etc. 10
As the inorganic salts, there may be nentioned, for
exanpl e, potaSS|un1phosphate, ot assi um di phosphat e,
magnesi um phosphat e, nmagnesi uA¥sul fate, sodi um
chloride, etc. As the other organic nutrient sources,

“there may be 15 nentioned, for exanple, amno acids

seﬁctthas gl ink orallamnial, serd rey atiriddeitie dsdnot added.
1
| Q8+ Jild ggngbsecrsa ASn Y Erﬁ’yté?ﬂbl%tllltéa‘ge( E:{Qﬁ);b% Zny

vitamn reover, I’TyCI n

ewngeraﬁwr@%cﬁfdm@glg 2 dheeslofiom ke (ferd vixiasd ig
tf@cl\@eﬁﬁ et e Added, tf-owd0 }:ﬁﬂﬁlﬂﬂelfre%alﬂﬁ@l B t/es 40 C.

. ure .te erature rTay bhe at. er.at ur.es..as
T Gl By e s B LR s g h but

@m&fdkahmytanub;ﬁﬂlﬁﬂhnshnEbamaetuoulaflynrebﬂnutyedf
b b [
rr%%/n i Ktuain (ngaft]lotno r‘gl fidur eyl celnl%t\a%%[ﬁstlte? tos a

recovere rom Sal Al .
d‘ﬂﬁﬁi%cﬁommlt?d@gpmlamta orenjaged! yedtidrl aedyi dye

A§é¥nﬂéﬂl o3 W e d i ngefRbAQASorf BR1culating
exanple fter conpletion of culture, cells are

SORArGABHE] 30 IOERTH TG CBRACY rismde Sciitipce in detail

nedi tang s erllsv.are washed with distilled water,
nmet hanol, etc., and then dried. Fromthese dried
cells, a polyester is extracted wusing an organic
sol vent such BRIET AEFGIIRT AN EF THOMPeEmGT s

renmoved:f om the Orc%éfgt%\%ﬁ!]?\b?{]%l%% W QN 39, regd.otnh deleted

cont al ni ng t e po yester tration, etc.

avq%t%o‘*n% R e R e Gl r@%ﬂaﬁf@}nc‘cﬁ qeés@aﬁee%%teaﬂddfé‘dztor
tacddedidd Iid altee ey pidwde idie. pol yester.

Mor eoveE{]lgga S4per natnasnctruc lro%rmvvle% k%yf fal Ictorsatrleonlon— and
centri fudht i%on, © © g
oriT region- deleted vector according to the present
invention.

Fig. 3 is a construction view of a mob gene region-
partially deleted and cos region-deleted vector according
to the present invention.

Fig. 4 is a construction view of a mob gene region-

' partially deleted and cos region-deleted vector according

to the present invention.

Fig. 5 is a construction view of a mob A gene-mutated
and cos region-deleted vector according to the present
invention.

Fig. 6 is a construction view of a mob region- and
oriT region-deleted vector according to the present

invention.

BEST MCODE FOR CARRYING OUT THE INVENTION
Eereinafter, the present invention is described in

detail by way of Examples. However, these Examples are not
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to dry and recover the. polyester. Average nol ecul ar
wei ght and 3HH conposition(nol % of the obtained

~ polyester may be anal yzed by a gas chronat ograph

nmet hod, a nucl ear magnetic resonance nethod, etc.

for exanple Al'ternatively, as a sinple rrethod for
confirm ng pol yester producti®h, a staining nethod

using 10 Nile red may be appli ed. That i's, polyester
production may be confirnmed by a nethod conpri sing
aididi intp Niviee ofed ttecnimedi woope wii cher erementannvention.
bacteria grow, culturing the reconbinant bacteria for

1 to 7 days, and observing whether the reconbi nant
beBtas e tir n PedtdelngeletEomy ab fianoloh Brd apolB| 8RS

of conjugaln MRRIdnezAt idFN apeXt o, %va;lbuth %l@fh @arts of mobA

i 'eaiéq‘inia%:%écﬁ iR ot o RS RL ARG FA TR Cof e

tms:mmgmza;s wedttora r&ﬂnﬁﬂidm emztyzrw &am®lI. This
f.ol tl "
ootk Wl 119 SRR i g
Vel dfen.d U@r@ﬁhlqratcefd Twmﬁwwsc& ,dm ) and a

qﬁpgs%ﬁldﬂmébm ey DAy iram haribpring arhka 9§Q§mldeﬁRde
Esher ch| a coll S17-1 strain, etc.

Tt a/szler 1;%& Fdt 9IHATRY BFOTam? Ipadter

' Ipm:g)zalas_ is cultured with the donor bacterium and a

replicati on of the vector to be evaluated may occur
in the bacterium but preferred are those having a _
diBfaueet Xesi Beantéons oénti bost regidénoantdhat ofitfheeglon

donor Bact efiun;i Ipf?fR‘iﬁﬁSt %a%e UQ %Ei%r%%%rflr&mohh%nzymes

donor bacterium a m xe ture. hen, a m xed

cireurand SLdrli @dlcbtﬁh%fecﬁﬂltnﬁntngvat%éﬂ%?@r by using DNA
teoterimeand (dediead Pl emMaRraet esHua0 SEPar atml .y idnhd

SDuePRIOR I o el um helgrehagg. ! g, grgu e, s 1g
thEBdS5( A cul2)ur esatetlinimam beJkdeld atast ki sletliodompf the
he. dEnce from 8915 to 10055 of pJRD21S.

Next, PCR was carried out using primers shown under
the SEQ ID NQ:4 and 6 of the sequence listing, and the
plasmid pJRDdc as a template to obtain a DNA fragment of
about 0.5 kXb. In a similar manner, a DNA fragment of about
2.4 kb was obtained by PCR using pJRDdc as a template and '
primers shown under the SEQ ID NO:5 and 7 of the sequence
listing. BAn overlap PCR method was carried out by making

- use of an overlap portion of the obtained two fragments.

As a polymerase, Pyrobest (product of TAKARA SHUZO CO.,
LTD.) was used. The fragment of about 2.8 kb obtained by
the overlap PCR method was cut with restriction enzymes
Eco0l09T and AflIII, and ligated to the above pJRDdc cut
with Eco0l09I and Af1III in the same manner. This gave
pJRDATc (Fig. 2). This plasmid pJdRDdTc has a deletion of
the sequence from 3132 to 3169 of pJRD215 and also of its

cos region.
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either a solid or liquid, and an antibiotic is not

added. The culture tenperature in a m xed cul ture- may

be any tenperatures as |ong as the donor bacterium

and the recipient bacteriummy grow, but preferably

20 to 40C. The culture perlod |s not particularly
restricted, but preferably 5 2o 20 hours. Eval uation

of an ability of conjugal nobilization includes, but

is not limted to, a mnethod conprising calculatlng a
conjugaﬁlmbb@IlYatP@ﬁ W3 $ eCpuieheyd pet rledi ps Bpy primers shown
bagkeri HAL %?h@ﬁsmon g@acw@flaﬂelQe&a@n@@nwgaing, and =
nobi i zatjo requency i s described, in detail

E%ﬁﬁﬁEeEJBB BWAS BRI IDE%E?Ql‘P‘?lQﬁXF#nTﬂ@%ﬁAWW%‘FgOf
labsua GoASkbuctAlmy virewld sanmaregion-dad etbaghfent of

"xgﬁéﬁE ?ng %bs%5§p§§9¥cﬁgdr§§gg¢ Pﬁg%ngrﬁrgﬁigé Q%QW% under 7

accordi ng
athen8EQUEDi ¥A: §i andof afcbbere@q@ﬂncanblsbkng and using

rﬁgRﬁacdggeEegeﬁﬁﬁégé agGerAidg 4 &g]&ﬂﬁ @Eﬁﬁnwas C%;Iled

I hvent | on. . IS a constr tion view of a
gEeHE PEgW%HlHEaPﬁﬁa‘PFyaHeP%?%HaEnEOEBéOFe@foﬁhﬁe‘lﬂé*f%’dled two

veeh@mteﬁcg?rmmga ﬁ@lﬁﬁ‘@:dﬁ%ﬁ@rdﬁé@tww u%cﬂ 4hks
construction, Vi ene.regi pn- par

G5rePRa Hnat coRo B on.- Bal SR LA TR 57 EtoP P hbyP ACR grethod
t Wespcesenithnvkat reatrkcgiod észymesnBtoQtOPdnandeMflIII,
0fna g?gaéege{? . prZé&ﬁndénguf%ﬁﬁgtggo%%%t Sfﬂdvﬁﬂ?fl in

accor g tot ent I nvent
cbhst FERE| BANDREW OFRIS @AY e égmﬁﬁincan@‘lqao ?du TThls plasmid

rpgroandehgted MECLOIoACEPr HhodsbQuiNBePELSRANE132 to 3145 of
g FOR CARRYI NG OUT THE | NVENTI ON

F@ﬁgﬁ%ggt@P ?%égSEESéEF FRvehtP bRt s described in 35

detail by way of Exanples. However, these Exanples are

n?ﬁxample 3) A cos region deletion and a mob gene region

deletion of pJRDdm, or a mutation introduction into pJRDdm

The Plasmid pJRDdm was cut with the restriction |
enzymes Spel and BglII, the resultant was blunted by using
DNA Blunting Kit (product of TAKARA SEUZO CO., LTD.) and
subjected to self-ligation. This plasmid is named as
pJRDdcm (Fig. 3).

Next, PCR was carried out using primers shown under
the SEQ ID NO:5 and 10 of the sequence listing, and pJRDdcm
as a template. The obtained DNA fragment was cut with the
restriction enzymes Van91I and Af1III, and was ligated to
PJRDdcm cut with the restriction enzymes Van9lI and Af1ITI
in the same manner, and a plasmid pJRDdcm4380 was obtained
(Fig. 3}.

On the other hand, PCR was carried out using primers
shown under the SEQ ID NO:11 and 12 of the sequence
listing, and the plasmid pJRD215 as a template. As a
polymerase, Pyrobest was used. The obtained DNA fragment
of about 1.5 kb was cut with restriction enzymes Xhol and
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-rggténtanaraﬁu@elw
WetR pesheirst ERBWBNENHES ﬂﬁeS@Eb @DdNﬁghhlananﬂataﬁ the
resul.tant. xas blunted by .usi.|

0

20 limtative of a technical scope of the present
invention. (Exanple 1) Partial deletions of nobA and
nobB. genes A DNA fragment of about 9.5 kb in which

parts of nbbA and B genes had been del eted was

obtai ned by cutting the plasmd pJRD215 with a
restriction enzyme Van91ll. ThiZ®2 fragnment was

subjected to self-ligation using DNA Ligation Kit

Ver.| (product of TAKARA SHUZO CO., LTD.), and a

pPasi dapdRDderewhsdobh b nefiTVF8 gvedfor Thpsophasnefl TAKARA

ggﬁgﬁﬂ‘ég h%ﬁﬁ?ggeg E'QEFRf §Qe ?S?nggfgﬁfQH%gﬁé§ 1 and
?E@@bn Ttk p| REWNTP I MRER 180 0Ads” i@t using

( BPEUGBEE ot L ¥ AKARAL SHIP gETﬁefoaﬁdVagag} e%’c%%l peng
sthteki gahbomn. sThes phapﬂTUmoB naxedh gso 1 yekRido: ( Ffn

R e s TR e e ST
cBFRy ehsuteusilagepplagrnsdstioancuhdey beheygSEQi¢® W3R a

aeesﬁr%t&sﬁ éﬁgyﬁ@cgphtstaﬂa n8R8ri BRiaPLESM gMpdé?Dsi@raln
ate to obtain —aho

as ate DNA fTagment of

oBaS| HEAREPATRaT HUFRCEDS DERACET ag B 03 Sn b B TVIob-
kbeldsnohhatnedsbye PER=dsbng pdRDdgoas aitesphateclbdined
ZérgﬁlggrsF§gg 9ﬂ%ﬁ£ &EﬁgiEELID NO 5 and 7 of the

sequen CR nmet hod was carri ed
out by ﬁhknngPCEseaafC@nrna®r¢ap poeing oprgfietheshown under

OEBQ'QE &ﬁDNéf@Q”EH3516 @?Iﬁh805¥§§éﬂés'lEXEgQSS%nd

gro uct of TAKA. RA was use
f PAGHBAP- G?l‘é%uFSZaStRIBPb%FQr nekF by %@lwmrl%ﬁobest

PQRS nfﬁt]s-lb@d V\HﬁedCEUﬁpl/\Jl tied ﬁi@ﬁﬂ@mﬂ]%ﬂ@%lﬁ@ﬂom
baF e AR ATTE TRePhD sand RofReRd Ph aobhyeta 8o wnicn

phEﬁUEee@theaﬁéd Thtks Phashid pi&bdbg haRDAcdib2twas ’
g§bF%2ﬁeaeq9§Bge4g r o A13% 1A f D MppAF 5 404 AS®tion
of the sequence from 3737 to 4378 of pJRD215 and also of
its cos region.

Similarly, PCR was carried out using primers shown
under the SEQ ID NO:15 and 17 of the sequence listing, and
pSTVmob-delVan as a template. As a polymerase, Pyrobest
was used. The amplified fragment was cut with a
restriction enzyme Van9lI, and ligated to pJRDdcm4380 which
had been treated with Van91I, thereby pJRDdcmB was obtained
(Fig. 4}. Said plasmid pJRDdcmB has a deletion of the
sequence from 4000 to 4378 of pJRDZ15 and also of its cos
region.

Next, the following operations were carried out to
substitute thymine for 3323 adenine of pJRD215 (SEQ ID
NC:1), that is, to substitute phenylalanine for the 25th
amino acid residue tyrosine of a mobA gene. Amplification

was carried out using pSTVmob-delVan as a template, and
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35 cos region. 21 Simlarly, PCR was carried out by
using prinmers shown wunder the SEQ ID NO 4 and 8 of

the sequence listing, and using pJRDdc as a tenplate

to obtain a DNA fragnent of about 0.5 kb. Also in the
same manner, a DNA fragnent of about 2.4 kb was

obt ai ned by PCR using prinmers2shown under the SEQ ID
NO 5 and 9 of the sequence listing and using pJRDdc

as a tenplate. An overlap PCR nethod was carried out
bysm‘kiP@R@eimrarskmml\apiegﬂorm@rSEﬁ theélpbt&iaret 19 of

pol r es S
T e 1%) rag rrent éilr?%ouﬁén%8%%gyg%%%edbgwa§]a% Bed.
o%’ia%pcmwmrmat B chite viemp taes r@sq%mlé%.w cut by

ePZYAB Sa ESOD 1PN andr At #idtio@nch {gatmeh1,0 4 a

_____pggngc CuE Wi t ECO%%S% a%‘%‘é&%%;ér%ﬁﬁ%g%fﬁiﬁ?hth the

pﬂRB)dhmct ha’sh@r@.ie_xjr ghd Dmah2 3 he wegusnicel fedM3EB 2 Ho

S%égng£?%é -HRR%ﬁg %ﬂd alsg% é¥&$ﬁ:%ﬁ§aﬁ%%%o% 9 kb obtained

regi on and a
rleyi bheadbnet Flom m?fT\ﬁmchzZﬁaf{F oritgh r?mraﬁﬂbn«raswtlrmﬁaql okP
| prRDAd REGM Jhen Rrassn £, pdibEs yaseteid S thes obtained
WZS“I ction 20 enzynes Spel [ 11, the resul tarlwlt th
ELpt unt ed B U ELIFFTIONR J@Qﬂﬁm BilS CBfodic ' Pdf ymine

TA&A§Eb§%ﬂEﬁiéﬂ)foi11323amﬂensm@J@EtmemZ&S and its cos
Lizl gfltl 0, %s plasmid is naned as pJRDdcm (Fig.
?ﬁa Xt, P V\%% arried out using priners shown under

25 the SEQ’I D NO 5 and 10 of the sequence listing, and

p@ﬁ%ﬁl?l a@) a peipkabe. oEhe ahtaiaed. PNA E@@%%ﬁhc\éﬂ%ene

cut w restriction enzyneS Van9ll and Afl 1l

and vvasTII“F g‘éﬁ‘é@& (PJWE%IC‘?ﬁ@uEh% T tes rReEilrqret ﬁlﬁP‘DdTC'
epzyresc Vapddbdane #Y | p SFRDAEHB t §ied SEIED JENE 7 dﬂﬂtdamed in

AT haRaL PO RS ot T U Bt CBR H TR SHoES
uRdefCRheaSEQP$HAND: Thearedbvi,2 adfouthd Sedlrermde 2 streptomycin
resistance genes (strA and strB genes) were deleted, and a
blunted DNA fragment of about 8.0 kb was obtained. This
fragment was subjected to self-ligation, and plasmids
PJRDds, pJRDdms, pJRDATcs, pJRDdncs, pJdRDdscml63, pJRDdscmB
and pJRDdscm25YF were obtained (Fig. 1). These plasmids
are ones further deleted the sequence from 206 to 16390 of
PJRDZ15 in the used plasmid.

(Example-5) Deletions of a cos region and a multi-cloning
site of pJRDdms

The plasmid pJRDdms obtained in Example 4 was cut
with restriction enzymes Nhel and EcoRI, and was ligated to
a synthetic DNA sequence shown under the SEQ ID NO:2 (order
chain) and NO:3 (reverse chain) of the sequence listing.
Thereby, about 0.9 kb of the DNA containing a cos seguence
and a multi-cloning site were deleted completely by
substituting with a synthetic DNA 45bp, and a plasmid
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‘listing, and the plasm d pJRD215 as a tenplate. As a

pol yner ase, Pyrobest was used. The obtai ned DNA
fragnent 35 of about 1.5 kb was cut with restriction
enzynmes Xhol and 22 Pstl, and inserted into pSTV28
vector (product of TAKAP A SHUZO CO., LTD.) cut with
the restriction enzynmes Xhol aAd Pstl to produce
pSTVob. Then, pSTVnob was anplified using PCR
primers shown under the SEQ ID NO 13 and 14 of the
.pJRDdnsc .af .abhout .7.1 .kb was .cbtained .(Eig.. .1).........

.{Example ) . Constructgsegueiice nostragieon-derdterike

s@%%ﬂg1VQ&ggtéat¢é§m9pg three Van9ll sites in
pS éﬁglynerase Pfu.  (product of Stratagene
u

RS, & IEaad NG St USPOY, PEREStensIiare

Phredat cth/@$wt1drb3é\1do@ mgahraﬁctad o tﬂs/aleg gsercﬁﬁetrfdeth.g.@’tlng, and.

enzyneg n sneri | S wa

PEHT sl o B SRR et 5 B Frreri ot

o@hcvah Wiikch Ps depetlefdle@aeeof PVanMIstswaesumsl This DNA
5( Q}%q

vvas carri ecﬁsgur%&tlagflén pr |13r¥e O@M%&n re é:P%% §rzymes

N 45 anifl VB Ot g étﬁferﬂcléfam%q iRy eea«s-*dl 5 the asmids

-.Q&irm‘nmﬂp el YRraEs telatead Avch RAIYRBRAS&ach

est . was_ used. fra was cut
AT s SO T dd: |t Ganner,
piRDdsow 38 asttii dch p TrdebnbEle rartd gatReding Ttih wéarldhtained (Fig.
ereby pJRDdcnl 63 was obtained (Fig. 4). Said
pl'asmi d pJRDdcni 63 has a deletion 20 of the sequence
from 373Mitla 4378 BIR pIRDIE mied @udo Using g igess shown

regian.chal M@y NPCR V@ﬁj car Id et HUts URIdME PN I iS1g, and
shown under he S NOQ 15 and 17 of the sequence
F?S’E’r\ﬂmoftﬁ

|15t @ IR MRk s Ptedipleatii® AFagment of
aﬁkaEHaSQ) Prhake SNA2 5 reamensedasThatampkpkicedvely with

Van9l
R, M e S L AR st
vﬁq heanghgalﬁ thmammmmmm\w@ﬂ%ﬁn@m (WHigh 4)ad been
Aid ol s L IRAGB has &iehfld &Fiof dRe vanslI in the

same manner, thereby plasmids pJRDAmTZ2 and pJRDAmsTZ were

obtained (Fig. 6).

Furthermore, similarly, PCR was carried out using
primers shown under the SEQ ID N0O:20 and 23 of the seguence
listing, and pJRD215 as a template to obtain a DNA fragment
of about 1 kb. This DNA fragment was cut respectively with
each restriction enzymes S£fil and Van9lI, and was ligated
to each of the plasmids pJRDdm and pJRDdms, which had been
cut with each restriction enzymes Sfil and Van9lI in the
same manner, thereby plasmids pJRDAmT3 and pJRDAmsT3 were
obtained (Fig. 6).

(Example 7) Construction of an expression plasmid for

polyester production and construction of a transformant
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sequence from 4000 to 4378 of pJRD215 and also of its

cos 30 region. Next, the follow ng operations were
carried out to substitute thym ne for 3323 adeni ne of
pJRD215 (SEQ ID NO 1), that is, to substitute

phenyl al ani ne for the 25th amno acid residue
tyrosine of a nobA gene. Anpl#®ication 35 was carried
out using pSTVnob-del Van as a tenplate, and 23 using
PCR prinmers shown under the SEQ I D NO 18 and 19 of

t he seilﬁe:ﬂtefﬂagsrtamg 0 TAS 14 9Setmpni rfd sel defne ,wés TuSethodified

A@érﬁa{) S8 c% ﬁ%dt % { %{&H ﬁa‘reerfal %ﬁa Cublne
erng a rc yrre ni and
m@w@rcm@coﬁqr m@@lﬁ:r disn a\/\ﬂ@dlrfatr@tolmednmmch
tmﬁr@% , st By RS h2E5 Y vas riebtained d aQrﬁltch%c:ld

: nsformant (Fig. 5). . A fragpent. of ahout O.
ocb]? &&Me&iﬁﬁg@& R}

HEPSROBTS arFevan%FrﬁEQre' a
Iq@&t efl- 4 querps) RXE2 1d ertJhre\éHHQc]dm Hd’lﬁmehyas caviae,

O%E%a f?as!enaﬂ QL (ﬂﬂ.}tgllégtlon‘g&ﬁ dl—&CPaﬂIrBG%SZ, was

th mne s substit
f@rbmcéd@ntmeameqnﬂiD}ﬂaze amfd UGl T osn Fdgimse, and then

aeteted: {Banml end) 18R] | O 9e & SimeR! WG under the

resi stance gene 15 The vector pJRD215 and the vectors
pIRDAYR'S PRI, %m@m%modé’ﬁﬁayaspwméﬁé gH§ with 25

pdﬁm@érﬁéaYﬁl Qf&@fm g 1Exaa"uol%°ddﬂcg: ﬁz \%@rre LCu2)wigth 94°C
trictio ol and Ps r

%oﬂtseq 5% o %/r?%,t ori‘E)CP rET st Mdenagcse}()%otcr £or 2

amich st r&cgetdesr) (/\ier ea*cddﬁtCédiorarﬁj rai 20 BizufAbed pPlmerase

v\/a}és,aﬁ'%;E?}gB ect egﬂt%gi%zglék% gat 1 6%&?' d?a%m e{ggsa%gggt

pJRDd acﬁmr;aﬁse \ﬁmgﬂlﬁ@m pIRDATC,
mmﬁm&ad\ﬁr@TM@u@ﬁ, (}FJRDddrBB aﬂﬁtﬁ%ﬁIRDdcmZSYF

m ds ones furt el eted the, ence

S of OO LR 16 1 4T e i a o Fed e ion
(dxampt EEE&)RDel dthicons thie getes frragmemtamﬂl?adm derived from

'ﬂgféﬁéﬂég"é§kiae, or a fragment of N149S-modified gene,
D171G-mcdified gene or F353T-modified gene, was

respectively inserted into EcoRI sites of the above-
mentioned plasmids to produce expression plasmids
pJRDASEE32d13, pJRDAmEE32dl3, pJRDAmsEE32d13,
PJIRDATCEE32d13, pJRDATC149NS, pJRDATc171DG, pJRDATC353FT,
pJRDATcsEE32d13, pJRDAncEE32d1l3, pJRDAcml63EE32d13,
PJRDACmBEE32d13 and pJRDAcm25YFEE32d13.

All of transformant strains of Ralstonia eutropha

containing each of these expression plasmid species were
produced by an electrical pulse method. That is, as gene
transferring device, Gene Pulser manufactured by Bio-Rad
Laboratories was used, and as a cuvette, the one having a
gap of 0.2 cm also manufactured by Bio-Rad Laboratories was
used. The cuvette was charged with 400 pl of competent
cells and 20 pl of plasmids, placed in the pulse device,

and then electrical pulse was applied in conditions of an
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site of pJRDdnms The plasm d pJRDdns obtai ned in

Exanple 4 was cut 30 with restriction enzynes Nhel and
EcoRI, and was ligated to a synthetic DNA sequence
shown under the SEQ ID NO 2 (order chain) and NO 3
(reverse chain) of the sequence listing. Thereby,
about 0.9 kb of the DNA contaffing a cos sequence and
a multi-cloning site were del eted conpletely by 35
substituting with a synthetic DNA 45bp, and a plasmd
24l pdRotipscapdc byt 721 Kb wasvobtadaed (Fiy. k\ZL)and a

(Eé@i@t@n@é LRnst ryetien ©f -asmh rt‘?@ %pl@%%t‘%‘ of pulse,
regi on- deleted vector .. ........

caftr REECEYT YU iR TR i MRS %%W%d%? ?% %E@flf@ was
Nen 20uasd Qit@fsmﬁmnﬁ@quﬁﬂm@tiiéﬁtﬂ@roﬂmdnediﬁmrmproduct of

DRSS B SIPLS) S OBt oL, S AL SO Oy o

DNAltﬁra@nEmtamaslecmedegb£t¢|V@mwrmmmh Egﬁﬂ1medlum (product
r@ﬂﬁt?éboﬂa}%‘ﬁgf'%s'%g) Stidn cﬁg%%d’rﬁn 30 C for 2

gated to eac bl asm
WARER RadoPeRRn chfrand Fpreaehs - restricti on enzynes Sfl

and Vanﬂiésé Nt £ 41es S B Nt re d&@@bﬁ/edalwmﬁ.slonal

RDd bt

R T er e IS ort AL Ee 08 o peciotoqy,

uhdéernheléﬁﬁlIEht&hﬁoaamﬂnﬂémomep®91saqyen@ERDdemEEﬁﬁzdl3
RD2

aegar&g%m?ﬁé &M?%%@ %ﬂ;&bﬁ%ﬁ@h

r Eéﬁ@@f@ eyt i t RERMG G P83 v i od R%@éﬁ@%%2®3 | tlémus formant

\angghky ?mﬂ93\@§ | 4 mﬁ&ﬁc&ﬁ@df@%@ﬁsfaﬁﬂ@mm p-

h had b h h
RIS %‘i%dls?r {LamaREROAT TrPEHE Baere,
neJRBAnCENB? &by ptmﬁdﬁnmRanFMnﬂdemlmT&mﬁE%dlB
OPE%Q%&{&Q G%Eaﬁ%t{‘&ﬁ%’r > IRDILL AR S Y a1 PB WSrormant =

ed ou
FERM BP-08626, pJRdeEE32d13 transformant = FERM P-18360

and pJRDATcl71DG transformant = FERM BP-08623).

(Example 8) Production of a polyester using a transformant
The strains of transformants obtalined in Example 7
were seeded in a Nile red-containing medium (disodium
hydrogenphosphate dodecahydrate 9 g, potassium
dihydrogenphosphate 1.5 g, ammonium chloride 0.05 g,
magnesium sulfate heptahydrate 0.02 g, fructose 0.5 g,
cobalt chloride hexahydrate 0.25 ppm, iron(III) chloride
hexahydrate 16 ppm, calcium chloride dihydrate 10.3 ppm,
nickel chloride hexahydrate 0.12 ppm, copper sulfate
pentahydrate 0.16 ppm, Nile red 0.5 mg, and agar 15 g/1 L},
and cultured at 30°C for one week. After the culture, all
of the strains turned red, and a polyester was found tc be

accumulated in cells.

{(Example 9) Evaluation of an ability of conjugal
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25 prinmers shown under the SEQ ID NO 20 and 23 of the
sequence |isting, and pJRD215 as a tenplate to obtain
a DNA fragment of about 1 kb. This DNA fragnent was
cut respectively with each restriction enzynmes Sfil
and Van91ll, and was ligated to each of the plasmds
pJRDAm and pJRDdms, whi ch had2Been 30 cut with each
restriction enzynes Sfil and Van9ll in .the sane
manner, thereby plasm ds pJRDAnMI3 and pJRDAnsT3 were
oioolaihézia’(i:cb]g ob)a (E@m@maﬁ)t Construction of an
express ¢

const  otToh T AR o IE B R o o cenpLe 7,

NABOZP hoHEYi @ Wigﬁlmt!?lhb@@’ﬂ%@ waferRVagpted for
F35R0anpE 4 8, GENEONRSEIDT BREE e%@ynmEﬁdllﬁ and

. I di.f whi.ch. ..
BORPHEAL R L0 A AT & PRl

aci d ofskerAdionomasi cEVI -de-shera ved ﬂ#hmﬁma\rith each

Tgfrgﬂggg ré@gfbﬁr %?%@‘%g g&3u9§£|%§L §¥nbacteria,

AGT ORDNAS ¢ apanese
P@B‘FIIEM QM@QT@B@'(JW&@ S*@%L‘ﬂldﬂ@@ lifmcb &h a

E@@Blp§é1t1€ B cPAGLE | N movranee + 1nd ek %@Bt‘@%a and the
carried out um%glsynt hetic DNAs shown under the

SEEF1PESDY BRetonl iy YR § neeedePCRe vasT R die By OU%IWJ‘%‘?P‘E
25.28yclesseashr €00Pra séNoad) g Byc 4L forad) /ma{hd LEX)

SR ered il 2 e et o) K S s it e thylose

pbiyheriwas Kt cohice i HB\P@\RN:BI O rveisonus et asyeast extract

@I L YEPI A 1p ﬁ?&%@g tfe5sv)ect &’J rPIRAM ion was
JRDATC RDATcs pJR JRDdcml63
pIBREﬁ%n*Blglﬁdl%Jlﬁbo‘é %%tiahl%e%w%r E?k%ﬁ?iﬁfé?sunl el ul

vvas El?lé Mb.(f‘,hpi@lg% ;ﬁ%ﬁ%ﬁi&ﬁﬁdm?@ZME@AﬂM .cuhelire té®lution
[ a erive r ero as ca
908 H AR TR s Frage DInoSo OFEIEe: A%y the
D&Gl@nminﬁasdmgbnerm F3537-todl § i dugens; WASC, the
rRSPESLLYEL oégsgfsi*feéjr MO FEPEY é&ta?st]%eté}?aﬁﬁéé’dewlth 1 ml

nment 1 oned C|i)r oduce expression pla
of sallne, and suspended suff1c1ently to fleoat the bacteria

held on the nitrocellulose filter.

' The thus obtained suspension of mixed bacteria was
diluted to be 10° to 10’-fold amount and was plated by 100
ul on an LB plate containing 50'ug/ml of kanamycin and 20
ug/ml of chloramphenicol, and on an LB plate containing 20
ng/ml of chloramphenicol alone, respectively, followed by
culturing them at 37°C overnight. After the culture, the
number of the respective emerged colonies was counted. The

results are shown in Table 1.



10

15

20

25

30

35

-pl

pJRDAsEE32dl 3, pJRDAnEE32d13, pJRDdnsEE32dl 3,
pJRDATCEE32d13, pJRDATc149NS, ,
pJRDATc171DG, : p. JRDATc353FT, 25 pJRDATcsEE32d13,
pJRDAncEE32dl 3, pJRDdcm 63EE32dl 3, pJRDdcnBEE32d13
and pJRDAcnR5YFEE32dl 3. All of transformant strains of
Ral stoni a eutropha containi ng8each of these
expression plasm d species were produced by an
el ectrical pulse nethod. That is, as gene .30
tTambsé er ri ng devi ce, CGene Pul ser manuf actured by
Bi o-Rad Laboratories was used, and as a cuvette, the
one having a gap of 0.2 cm al so manufactured by

Bi rerubeagiormarend eclonjaedn coyjegrt mrbilizatiqy eveldatipns
ch@ﬂ@éﬂewnrmsmmlasmd%f conpetent cells and 20 jal of

ool usy p| aced - rne. pul-Sel-uevrice, -39 allt -lT1e [T R IR
eflect ri ciPelismrssinns ,app| kag| 1gondia Onso fix A°|3610° x 107
ellectric dyHBEIFWWO 25 pF. al vol tlage Idf 1.5 nd a
r¢si stange e, of {800 R _Affer the_a pllczt 0 _
PYbIRDdm &N XE %Bhs | ui df conthi ni ng bacl eri j‘@qt fé”
CYEEBIH 3 |\a cult red wth shaking in Nutrient Brioth ~

di um (pr %‘P DI°Fcp Pabpr at of i &s)] af 30Cfdr 3
h¢urs, anpd tnen Was| cur{ured[Tn a selected prafq apout
(Nt AdB(Cmedi im=(pfoduct ~of| DFF(Q 1800 | 183
L g 19T eSS, Kamaryci - T60 o7 1)1 at 2 {days
t¢ o taln LBttvsCad N8, | Thesp tr ansfor werd - -
d puol LCJ t+o—Natt+onrplt—1otnst+tuterof hrarced _ :

I I S_a(@n):e hnd- Téchno| ogy,i Fnterrat) aoall 32 -
=% 1 gani-sm-Deppsi-taty—(pI-RBdeFBEE3RA3

t DB EERM P.gL9B52, bJRDAENR5YFEE32M13 - -
t nt = FERM P- 19853  hI1RDdend 63FFE32d| 3

t nt P119354, pJRDATcpEE32d13 | 4 40 -
t LBEEEgk P-_15 19355, pURDITCEE32 I%o

t éﬁéwﬁ:tg M BR: 08624, | pJRpdncEE32dI B _ _ _
tanst or kP By BF903625 pJ ROHs EE3pd13

tr gr rmntent—s arﬁg%k&ﬁ: EJgstnBEESE’%gI 3
tr é%én;:;essg @étw %Ba?ni.??%&hloramphemcol
tr3

Esherichia coli S817-1 strain i1s sensitive to

chloramphenicol and kanamycin. On the other hand,

Esherichia coli XL10-gold strain is resistant to

chloramphenicol and sensitive to kanamycin. Since all the

expression plasmids used for transforming Esherichia coli

S17-1 strains contain a kanamycin resistance gene, the
bacteria harboring the expression plasmid are resistant to
kanamycin. Therefore, on the LB plate containing 20 pg/ml
of chloramphenicol alone, the total number of Esherichia
coli XL10-gold strains may be detected, and on the LB plate
containing 50 ug/ml of kanamycin and 20 ug/ml of

chloramphenicol, Esherichia coli XL10-gold strain

transformed with an expression plasmid may be detected.
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20 (Example 8) Production of a polyester using a
transformant The strains of transformants obtained in
Exanple 7 were seeded in a Nile red-containing medi um
(di sodi um hydrogenphosphat e dodecahydrate 9 g,

pot assi um 25 di hydr ogenphosphate 1.5 g, ammoni um
chloride 0.05 g, magnesium s&Pfate heptahydrate 0.02
g, fructose 0.5 g, <cobalt chloride hexahydrate 0. 25
ppm iron(ll1) chloride hexahydrate 16 ppm cal cium
chl ori dghedhi hycdfeatcemb'@lgfﬁlpmnbihﬁzalteﬂomlﬂquMcy per

éfgﬂ%pm %)#)e re o@a?L%u Lﬁa%cgtr @‘H%ﬁ]_rfdwcq{eagﬁmber of

@K}_fﬂrl%'r@lﬂéeﬂ&ra&fft%r Hrhew Julft e exginession

o1 e Stifl NS Adunedy g?a@%mleiaﬂ’ﬁﬁl Jamdained
.to be . accunulated. in ce 35 (Ex | e 9) .Eval yation
ot ahP dpit i ey %fcec]o]njﬂbsﬂefis?%bllwz § orP €er ©

t I st 0 i t c AND gL 1 ey e rssd 1o1s pl aﬁmmtstoaegayl,beden the

SR o 2 0 Hliets, St & S DR or

M@:@@Zﬁu&m introduced .is .set mm%d@@omi@y, and
8171%1 ik S Qb 1 PHRRER320d.3 Was, Us 6tk %ﬂfé}l@ Klterium is

al ns transf or med W|th each of these

SPras A A prasteRies®ie A Re Y dovt Bt drirs, oPtdged
E@é}@jm@ehl an@@illiﬁﬁibrgome@érﬂm was used as a

reci pi acterium. Eac donor ct and
Lhe 10 PhciEs et MEAmED: s St g TR e, 2
(shkypt one 1. 2% yeast extract 2.4% and gl ycerol
0.4%, ﬁ_[’tg.n f%"f“g? ht. 1
sterilized nitroc é%le{ ose lt%eflva\?ia% glut to}% oCOaIIngE'SEL
ekl {23 yppneraggeneEasteexie@griemt Q%Cmuﬁ%fhrfdm case
mDém@%Zdﬁﬁdc@eﬁ%ﬂéﬂmwwttw y&se o 41 9</€£b0/\l t}h 10‘5
1@5 eL_%ach of the donor ga%l um and 10 ul

i pfemt batP&r FOM UEAd PABL lem E?gug{}%ti’%ﬁ
recipient bacterium in the case pJRDAmsEE32d13 coexists |
with a tra gene was 13/183 x 1077 = 7.1 x 107?; the conjugal

mobilization frequency per recipient bacterium in the case
pJRDATCEE32d13 coexists with a tra gene was less than 1/301
x 107" = 3.3 x 10™%; and the conjugal mobilization frequency

per recipient bacterlum in the case pJRDANcCEE32d13 coexists

 with a tra gene was less than 1/420 x 107°= 2.4 x 1078,

The conjugal mobilization fregquency per recipient
bacterium of pJRD215EE32d13 tested separately in the same
manner was 318/513 x 107 = 6.2 x 10™*., Therefore, the
conjugal mobilization frequency of pJRDAmEE32d13,
pPJRDAmsEE32d13, pJRDATcEE32d13 and pJdRDAncEE32d13 dropped
to the level of not more than 1/10* to 1/10° it is
considered that there is substantially no ability of
conjugal mobilization even when they coexlist with a tra

gene.

INDUSTRIAIL APPLICABILITY




10

15

20

25

30

35

was i nocul ated onto the nitrocellulose filter. After
the solution was cultured for 5 to 15 hours at 37C,
the nitrocellulose filter was noved to a tube charged
with 1 m 20 of saline, and suspended sufficiently to
float the bacteria held on the nitrocellulose filter.
The t hus obtai ned suspension 8P ni xed bacteria was
diluted to be 100 to 107-fold anobunt and was pl ated by
100 11l on an LB plate containing 50 | eg/m of

kanany cisn neatt i2he2b amga/wd aft Q:hicmm)hﬁﬁsa@le and perduce a

ir_‘lg £1leazt GOt al 0311} S rpg{r@lsqcf Cat (r)pr arg)utc‘h Io"fx()lancl/c;r

respec I ve Ccu em at
Baﬁmzeenﬁ@htln Af tlaw tdtestcd:m W ejendtelc mnmerearflnme

r@@(ﬂ?&i(ﬁﬁ/@ @é@{%%d rERIONIES- S, &h11 Q}%ner Q:Sa‘ﬂatbsle of | -

are..shown..in.T

30..35°.28 20 “Tabl'e 1 "The .nunb
dﬁe%%%riﬁRﬂ%ﬁﬂQﬁﬁeﬁﬁ|Eﬂkﬁﬁﬁﬂ&ﬁﬂ§&ﬁﬂﬂﬂﬁﬁkatlon

eval uation using the expression plasmds Cel

suspensi onx10x10-' x10" 2x103x10- 4x105x101x10-7 dil uti on

ratio LB(Cm)----- 1007111- pJRDdm

EE32d13LB(Km Cm) 90-------- LB(Cm)------ about 183
pJRDdns1800 EE32d13 LB(Km Cm 13------- LB(Cm----30132
pJRDATc EE32d13LB(Km Cn)0------- LB(C)------ 42040-
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pJRanc EE32d13 LB(KW]CH)O---*---- LB(Cm represenfs

an LB plate containing chl oranphenicol, LB(Km Cm
represents an LB pl ate contai ni ng kananyci ne and

chl oranpheni col, and -- represents "not conpleted"
with". Esherichia coli S17-1 strain is sensitive to
chl or anpheni col and kananyci n31On the other hand, 25
Esherichia coli XL10-gold strain is resistant to

chl or anpheni col and sensitive to kananycin. Since al
the expression plasnm ds us€dAIHS transform ng
Esherichia coli S17-1 strains contain a kananycin

resi stance gene, the bacteria harboring the
expr esst on 2pRRdmied Late SHEEHSSa @A €36 LR Rhpsiv o

Ther ef Qﬁl@lCl@ﬂlééW%ab_B:P} ade €O Bl Pi Ngs 2 Chid gy 1) opfconjugal
- l;ng nlcol .al.one, .the. total. nunber of. Esherichia.. e
c%?li’ 119

437 d strains may be detected, and on the LB

plate containing 50 ug/m of kananyC|n and 20 }ig/m
of chlg e , cql 0 |
35 transfoﬁﬁ%ﬁe&i3LEgﬁﬁggé?éggggh%%prég%gog'%qd%ﬂfa
defeerddny 2o Themimthe conjugal nobilization frequency
per reghok& é)a@é@rfwniss%< zu} atseb byp diyi i ng the
nunber of- Esherichia coli "XL10-gold strains, in which
an expression plasmd is introduced by conjugal

nobi | i zat | Ohe poita@sted sSymtiRGeplexpireasdeln plasmid

Y, tpt g unmber of Esherichia coli

xﬁgg&?&#%& %?ag%gfm Pdg#lghally, when the nunber of
XL10- gd«lmesexraumszv@m%mncmm@met@mmﬂmamed in the
xﬁi@smg@lﬂsséﬁé'aﬁ hdEE 0JHCEENES S$REn@StHe following (1) to
Z orarily, and conjugal nobilization frequency per
r pi ent bacteriumis 10 calculated to represent as
bel Ngal pssy& hiaer t &ren Obd 8é N@sne CORF Uged bk | AZBdhemas
Leguency. In the follow ng, the actual cal culated
v&gues—

are
{2) an Aeromonas caviae-derived polyester synthase gene,

wherein serine is substituted for 149th amino acid
asparagine;
{3) an Aercomonas caviae-derived polyester synthase gene,

wherein glycine is substituted for 171st amino acid
aspartic acid;

(4) an Aeromonas caviae-derived polyester synthase gene,

" wherein threonine is substituted for 353rd amino acid

phenylalanine; and

(5) an Aeromonas caviae-derived polyester synthase gene

comprising two or more of the above amino acid
substitutions of (2) to (4).

4. The polyester synthase expression plasmid
according to any one of Claims 1 to 3,

wherein the partly or totally lost ability of
conjugal mobilization is caused by a deletion or mutation

0of a mcb gene region.
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shown. Fromthe results shown in Tabl e 1, the conjugal

15 nobilization frequency per recipient bacteriumin
the case pJRDINEE32d13 coexists with a tra gene was
9/ 1007 x 10-5 = 8.9 x 10-8; the conjugal nobilization
frequency per recipient bacteriumin the case
pJRDANsEE32dl 3 coexists with33 tra gene was 13/ 183 x
10-' = 7.1 x 10-9; the conjugal 20 nobilization

- frequency per recipient bacteriumin the case

pJRDATCcEE32d13 coexists with a tra gene was | ess than
1/ 301 1 : 0-8; t j I

nDbI|I£gtlgh%f %3%ﬁ§f¥ Sgpt%g%e %§ﬁ%%%§gggr &ﬁﬁpﬁdth
casec pIRDENeEE3LAI B 4oexists with a tra gene was |ess

than 1/ 420 & Oetoe ‘d@lé"ti‘oﬁ'—qgf @%o@%&%‘]ﬁ@ﬁ_on is a

—.mbi.lization frequency reci pient. bacterlun1of

p@?&ﬁﬁ@@Eg@%lgh@eg@%%ﬁ%%%a¥%¥%l #% ?%e %E%mp rﬁﬂﬁR%IS SEQ e

was B3d81Hp1l3 x 10--3= 6.2 x 10-4. Therefore, the

conj ugal nobilization frequency of pJRDAnMEE32d13,
pJRDdns EE32dl 3, pJRDATcEE32d13 and pJRDdncEE32dl 3
dropped330Em@1@miyaanar efy b sep e pirteas 1bohl @4 aspid

1539€r?iﬁ @Pgﬁmd@red that there is substantially

no a conj ugal nDblllzatlon even when they
coexi stwhmehlra the defplelon i NDUSKR 98NP B 4§ By

3@efétﬂ@i@té@”§l€§ea@@r¥ €endéd PEGHNEFIPOSSI PETS tOF PSORIDEES (SEQ
ﬁ@ ¥efter nore safely in an industrial production
a

%fflClentIy in alow cost by a genetic
engi neering technlque usi ng a novel vector, especially
one capabl e §olyeigeIssy&tgggbngx@?@%%ﬁ%heglagmld

Ralstonla eu
according to C

alm 4,
wherein the deletion of a mob gene region is a
deletion of the sequence from 4000 to 4378 of pJRD215 (SEQ

ID NO:1).

8. The polyester synthase expression plasmid
according to Claim 4,

wherein the mutation of a mob gene region is a
substltutlon of thymine for 3323 adenlne of pJRD215 (SEQ ID

NO:1).

9. The polyester synthase expression plasmid
according to any one of Claims 1 to 3,

wherein the partly or totally lost ability of
conjugal mobilization is caused by a deletion of an oriT

region.

10. The polyester synthase expression plasmid
according to Claim 9,

wherein the deletion of an oriT region is a deletion
of the sequence from 3132 to 3145 of pJRD215 (SEQ ID NO:1).
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30 35 31 CLAIM5S 1. A polyester synthase expressioh

pllasm d which has partly or totally | ost ablllty of
conjugal ...
........... - noblllzatlon. 2. The polyester synthase
expression plasmd according to Claim1, wherein a
vector is pJRD215 (SEQ I D NO BB. 10 3. The pol yester
synt hase expression plasmd according to Claim1l or
2, wherein a polyester synthase gene contained in the
plasmd is one or nore of genes anong the foll ow ng

(1) to f‘S ( e po \];)es%e@o%%sc%aﬁ\e n%ﬂ%%%l%%n%lq%&lﬂﬁed

fron1AeronDna ero
cavc@eddegvadCbaime%xer synt hase gene, wherein

Ser' ne Wﬁe:?é‘%ttﬂé‘t@@lé@for}@f Ny 21 POr aﬁéédlc?rp lS a deletlon

ar.agi ne;...(3)- Aer onpnas  cavi ae-derived :
2Bt HaSeSganEnLe wREI FLEF yEP nel P StbEYTbGtod T 1D NO:1) .

17lst amno acid aspartlc acid; (4) an Aerononas

cavi ae-derivy poI ester nthase gen

Chr con o | STE BRNERET PUP BT eSS bl aomld
phengrdhaglhe aamdoﬁ@)oﬁn:ﬁ&rmanhatocaylae deri ved

pol yest h %g? COPPE L r fof he
above aﬁ$%§¥g%lgﬁgs% ¥ut|oﬁg§%?g¥2 SP ﬁf{f@%
TRenpevgesneplidyprhice b&p@@%@@@nbbléghﬁﬁlOHS of a mOb gene
region and an oriT region.

13. The polyester synthase expression plasmid
according to Claim 12,

wherein the deletion of a mob gene region is a
deletion of the sequence from 3215 to 4075 of pJRD215 (SEQ
ID NO:1), and the deletion of an oriT region is a deletion
of the sequence from 3132 to 3145 of pJRD215 (SEQ ID NO:l).

14. The polyester synthase expression plasmid
according to Claim 12,

wherein the deletion of a mob gene region is a
deletion of the sequence from 3215 to 4075 of pJRD215 (SEQ
ID NO:1), and the deletion of an oriT region is a deletion
of the sequence from 3132 to 3169 of pJRD215 (SEQ ID NO:1).

15. The polyester synthase expression plasmid
according to Claim 12,

wherein the deletion of a mob gene region is a
deletion of the sequence from 3215 to 4075 of pJRDZ215 (SEQ
ID NO:1), and the deletion of an oriT region is a deletion
of the sequence from 3132 to 3178 of pJRD215 (SEQ ID NO:1).

16. The polyester synthase expression plasmid

according to Claim 12,
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according to any one of Clainms 1 to 3, wherein the
partly or totally lost ability of conjugal

nobi lization is caused by a deletion or nutation 35
of a nob gene region. 32 5. The pol yester synthase
expression plasmd according to Caim4, wherein the
del etion of a nob gene region3éds a deletion of the
sequence from 3215 to 4075 of pJRD215 (SEQ ID NO 1)

6. The polyester synthase expression plasmd

accor divtge #0i 0 @ldndb 1kl ssh ey i nidie dteleetderiicef ia npb

g(gnﬁ%%hg%?n%!] a deI eti on of t%ls%t u1e4]bc795pf r@”‘%@% (SEQ

sylhtm:sb ;exmces@l@rdqallasmrd oﬁSaraan:m’Ji‘jurEggJIcm clsmaiandkletion

RS PR RitenceT o Fo00 10 AR S eRedR Yo -

(SEQ 1D NO:1). 20 B. The pol yester synthase

expr essipn @fn@s @;bqiyea%gr divRghbe eCeabPed s i¥RepehBut he
nmut ati on of g@tggene region is a sSubstitution of

t AN H ]?%rt%sc efime of pJRD215 (SEQ ID NO 1). 25
9. The wiodneeist e:rhesyﬁlfwtstearemﬁ‘ es N girasmedyion is a

PR 45N AEleni 1T 10 (U5 9 ditats (smo

nbbi NQ zht i omnd sthraudmle biom aelan ioni Dfregioy ifs 8gleletion
r&fi Ol é@%uérrll@e pﬂ!d{@%@és SYSthese SXREAESI N pl@smsl no: 1)

accordi ng Caim?9
18. A polyester synthase expression plasmid
which comprises a deletion of a streptomycin

resistance gene region.

19. The polyester synthase expression plasmid
according to Claim 18,
wherein a vector is pJRD215 (SEQ ID NO:1}.

20. The polyester synthase expression plasmid
according to Claims 18 or 19,

wherein a polyester synthase gene contained in the
plasmid is one or more of genes among the following (1) to
(5):
(1) a polyester synthase gene derived from Aeromonas
caviae;

(2) an Aeromonas caviae-derived polyester synthase gene,

wherein serine is substituted for 149th amino acid
asparagine;

{3) an Aeromonas caviae-derived polyester synthase gene,

wherein glycine is substituted for 171st amino acid
aspartic acid;

(4) an Aeromonas caviae-derived polyester synthase gene,

wherein threonine 1s substituted for 353rd amino acid
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wherein the deletion of an ori T region is a deletion-
35 of the sequence from 3132 to 3145 of pJRD215 (SEQ
ID NO 1). 33 11. The polyester synthase expression
plasmid according to Claim9, wherein the del etion of
an oriTregion is a deletion ... ....... ..
....... of the sequence from 3%32 to 3169 of pJRD215
(SEQ ID NO 1). 12. The pol yester -synt hase expression
plasmi d according to any one of Clains 1 to 3,
whiesey Ts 1diei dqaar tdng or totally lost ability of 10

oo 2 tomonas S As FRgN G PRl R Rt Gene

syartraiss rex prves stromqpteasni dhactendd rguitre G@aidn 12, 15

i - | eti a b gene region is a
RS el S O e o 3515 Lo 0TS of .pIJRD215 . ... . ...

e ‘seguence.
(SEQ ID NO 1), and the deletion of an ori T region is

a del etijon 7@k bB@;y&%ﬁ@%nQ?Arfthﬁ%?’éii rbQs3445p08 smid

JRD215 (SEQ ID NGO 1). 20 . The pol yester synthase
et T N PR hdo TR S TR e b el o the

del et i ovheofeim ity ghnletriegi @t i st regaloatyicdm afedilsrance

S from 32151 075 of pJRD215 (SEQ 1)

a(ﬁ%y?e hrkceee%lecfnetrgl gonal o(%e J'(aientdfloorpl‘ 'Iogr e%}eo nsﬁcglegl Cc%eelfe Cil%b rl?(az% toq‘ 1690
thle & e( FFEOMIB I tlo. . 316a of pJRD215 (SEQ ID

NO 1). 15. The pol yester synthase expression plasmd
according to Caim12, wherein the deletion of a nob

gene r e?gﬁg -on®j Bo&Y86 L8| E¥PERaSE EKBTSE§heRcRIAFBA3215

to 4075mifcpIRP R (SEQod RNQ 1)y land tard 1deletdoregefjugal

| A0 i SR  Ja S SIS Ao

potsiestaices ygatmse expression plasnmid 35 according to
Claim12, '

23. The polyester synthase expression plasmid
according to Claim 22,
wherein a vector is pJRD215 (SEQ ID NO:1).

24. The polyester synthase expression plasmid
according to Claim 22 or 23,

wherein a polyester synthase gene contained in the

plasmid is one or more of genes among the following (1} to

(5):
(1) a polyester synthase gene derived from Aeromonas
caviae; '

(2} an Aeromonas caviae-derived polyester synthase gene,

wherein serine is substituted for 14%th amino acid
asparagine;

(3) an Aeromonas caviae-derived polyester synthase gene,

wherein glycine is substituted for 171st amino acid
aspartic acid;

(4) an Aeromonas caviae-derived polyester synthase gene,

wherein threonine is substituted for 353rd amine acid
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34 wherein the deletion of a nob gene region is a

del etion of the sequence from 3215 to 4075 of pJRD215
(SEQ IDNOIl), and the deletion of an ori T region is
a deletion of the sequence from 3132 to 3214 of
pJRD215 (SEQ I D NO:1). 17. The polyester synthase
expression plasmd according3tto Caim1l2, wherein the
del etion of a nob gene region is a deletion of the
sequence from 3215 to 4075 of pJRD215 (SEQ 10 ID
NEhéhylabdnihe; dehéti on of an oriT region is a

dgég %§P§§£g§EE%§GS ekt yes ergg %ggggégpgisgﬁggg Gene

pkasRT dsingi thoconpnpsescd desd e&b@‘me ofmangt aepdonycin
13ub§ti sLaNGRs960€ (BOLQN(419. The pol yester synthase

~expression plasmd . according to.C.aim 18, wherein a.

vector is pJRD215 (SEQ ID NO 1). 20 20. The polyester

Synt hasg5 exm&@qi@lrydﬁmﬁsyntm i 4 idraigma st dor
rein olyeste sg t hase %gﬂe ggntained in the

o RSHEAL RS bReE8y” FF OBt ChRHES oy £R6 Fol |ow ng

(1) to wRér¢th thélpantpwl gesterakimt base gehkidereoied

fEngﬁSé?“BQBgllE$¥héﬁ 1gzga eéeﬁ ngnéélgkion %r mutation

cav erive yester synthaSe gene
sefi AelpPB gabgtregiea for 149th anmino acid 30
asparaglne (3) an Aeronnnas cavi ae-derived pol yester

synthas ereln C|ne IS substituted for .

TTlst akfno G5 ORI RS SUERF Ik BanaeLd

cavbaeddaggﬂedCbahyeSﬁer synthase gene, 35 wherein

threon'ﬂﬁeféiﬁupﬁél&giggiégrogsgrﬂbﬁnﬁggeafégion is a
deletion of the sequence from 3215 to 4075 of pJRD215 (SEQ
ID NO:1). '

27. The polyester synthase expression plasmid
according to Claim 25,

wherein the deletion ¢f a mob gene region is a
deletion of the sequence from 3737 to 4378 of pJRD215 (SEQ
ID NO:1).

28. The polyester synthase expression plasmid
according to Claim 25,

wherein the deletion of a mob gene region is a
deletion of the sequence from 4000 to 4378 of pJRDZ15 (SEQ
ID NO:1). |

29. The polyester synthase expression plasmid
according to Claim 25,

wherein the mutation of a mob gene region is a
substitution of thymine for 3323 adenine of pJRD215 (SEQ ID
NO:1}).
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.po[ygs

phenyl al ani ne; and (5) an Aeronpnas cavi ae- deri ved

pol yester synthase gene conprising two or nore of the
above am no acid substitutions of (2) to (4). 21. The
pol yester synthase expression plasmd according to
any one of Clainms 18 to 20, wherein the deletion of a
streptomycin resistance gene3flegion is a deletion of
the sequence from 206 to 1690 10 of pJRD215 (SEQ ID
NO 1). 22. A polyester synthase expression plasmd

whi ch has. pamnid pallydstledl lsynltesis sakixgrias saforc @njasgal

bil Con A ; . ; ;
SerepFBibhe 959, SFRE R Rt 4 e pol yester

synt hasenexpiessherpgttabyriar aotal Oy njpso Qbal w2yt _
V‘@Sﬁ?h?ae? I\{Sﬁigfzéﬁi@r}@]{’aﬁé }!ng %Qé‘ietggnzéf a-trrt‘eorlT

'synthase expression-plas ~according.to .
cFavaP22 or 23, wherein a polyester synthase gene
contained in the plasmd is one or nore of genes

anong t fql.| ow to 5): (1) a.polyester,
Syt Rasat yerd e sy Bty et reshiBe Hi5RRIA
Aeconpdasgchvi @tatter 39ed pol yester synthase gene,

Mhereinwﬁgfé £§eségf%{{$ﬁegkf£ﬁ 3€§fhr@€%aﬁ f§ig &ghetion
aspar agl ne; ) an Aéronbnas cavi ae-derivVv ol yester

s9ht hasesganencenheei Al P yeenelis efibedRPUted($Bp ID NO:1).
171st amino acid aspartic acid; (4) an Aeronpnas

cavi ae-derived polyester E%Pthase gene, 35 wherein
t hr eoni #e- | STSURALHEFTSE FR Ry SHRL7S SHOPY P smid

according to Claim 30,
wherein the deletion of an oriT region is a deletion
of the sequence from 3132 to 3169 of pJRD215 (SEQ ID NO:1).

33. The polyester synthase expression plasmid
according to any one of Claims 22 to 24,

wherein the partly or totally lost ability of
conjugal mobilization is caused by deletions of a mob gene

region and an oriT region.

34. The polyester synthase expression plasmid
éccdrding to Claim 33,

wherein the deletion of a mob gene region is a
deletion of the sequence from 3215 to 4075 of pJRD215 (SEQ
ID NO:1), and the deletion of an oriT region is a deletion
of the sequence from 3132 to 3145 of pJRD215 (SEQ ID NO:1).

35. The polyester synthase expression plasmid
according to Claim 33,

wherein the deletion of a mob gene region is a
deletion of the sequence from 3215 to 4075 of pJRD215 (SEQ
ID NO:1), and the deletion of an oriT region 1is a deletion
of the sequence from 3132 to 3169 of pJRD215 (SEQ ID NO:1}.
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10 phenyl al ani ne; and (5) an Aeronpbnas cavi ae- deri ved
pol yester synthase gene conprising two or nore of the

.above am no acid substitutions of (2) to (4). 25. The

pol yester synthase expression plasmd according to
any one of Clains 22 to 24, wherein the partly or

‘totally lost ability of conjudal nobilization is

caused by a deletion or nmutation of a nob gene
region. 26. The pol yester synthase expression plasmd
according to Clain125 wherein the deletion of a nob
gene reg s a d Ietlon f the seauence fr 5
oo ek pfﬁb S Sk,
pebyesﬁengsyntﬁhsemeiﬁreSS|on plasn1d accordlng to

a a'”’2@he¥@§ﬁetﬂet§§19€£8£'§§ Qfm@%”EQn& g%{éﬂ'9§ &S

del et.1.on t he..sequence .from.3

| pgR@zISOFSEQ the WE?HCQSfr%eZ’J%éEy‘é@téPT§y9fhgg%D215 (sEQ

eﬁpr a@fwn Bhé?ﬂhé* dgﬁe@%ﬁr diengnt rOrai-8y26m vhes deélletion
t etion of a_no eg 1S_.a | .
LRE SBooertieRrantiono tac 4550 078 S A aSe Bt SRS 1o woi1)
NO 1). 30 29. The pol yester synthase expression
pl asm dy4ac ng [
of a no eﬁgkg (ﬁ;gégéiggéghﬁg§1 %ﬁﬁ%%%l 4%§fgé
SQEQOQééﬁgnéooflﬁﬁRDQQS (SEQID NGO 1). 35 37
wherein the deletion of a mob gene region is a
deletion of the sequence from 3215 to 4075 of pJRD215 (SEQ
ID,NO:l), and the deletion of an oriT region is a deletion
of the sequence from 3132 to 3214 of pJRD215 (SEQ ID NO:1).

38. The polyester synthase expression plasmid
according to Claim 33,

wherein the deletion of a mob gene region is a
deletion of the sequence from 3215 to 4075 of pJRD215 (SEQ
ID NO:1l), and the deletion of an oriT region is a deletion
of the sequence from 3095 to 3214 of pJRD215 (SEQ ID NO:1}.

39 The polyester synthase expression plasmld
accordlng to any one of Claims 22 to 24,

whereln_the,deletlon of a streptomycin resistance
gene regioﬁ is a deletion of the sequence from7206 to 1690
of pJRD215 (SEQ ID NO:1).

40. The polyester synthase expression plasmid
according to any one of Claims 1 to 39,
which further comprises a deleted cos regiomn.

41. The polyester synthase expression plasmid
according to Claim 40,

wherein the deleted cos region is the sequence from
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30. The pol yester synthase expression plasmd
according to any one of Clainms 22 to 24, wherein the
partly or totally lost ability of conjugal
nobi |l i zation is caused by a deletion of an ori T
region. 31. The pol yester synthase expression plasmd
according to O aim 30, whereiB9the deletion of an ori T
region is a deletion 10 of the sequence from 3132 to
3145 of pJRD215 (SEQ ID NGO 1). 32. The pol yester
syn-hase |xpess Yuryasm grgcgond:ng to G aim 30,
wherein the deletion of an ori T region is a deletion

.15 of the sequence from 3132 to 3169 of pJRD215 ( SEQ

I D NO ¥2. 3BheThelpekyest eynsyathasepexpsessi phasmid
@éd?cgl qz;\ctcoor&{ ng tQ any one of Cains 22 to 24,

ereLan e.parn_y"orftotaLLy.Lost abLILtymof.ZO.mu_m

...Conj S DSt e Ko o g a6 | 2o i

9ees 8O Uk ANk A [ re@onp 3¢ 1hhe pol yester

synt hase expression plasmd ‘according to Caim33, 25
wherein the deletion of a nob gene region is a

del eti 1B .of At heaseguenaatf rom 3215 to 4075 of pJRD215
(SEQ I D.NO 1), .and the del et.i.on . of an.ori T reqi .S
a6l et THNT g (AN IaICe 1hom e A ot quithade
PPRD2ISs (BEQ UBmNG Hec@@lil3yy tkheamolgrestast Ghaiittisasle to 42.
expression plasmd according to Caim 33, wherein the

del etion of a nob gene region is a deletion of the
sequend® f r 8he3218NE605D7BLopCEIRGRDS ESEDLAED R 1),

and t hesieletd oh Hfs @i PEEN RGN eius:@% etion 35 of

the sequence from 3132 to 3169 of p SEQ I D

NO 1). 38 36. The pol yester synthase expression

pl asm di5.acéomdichgdt dofl prodB88ing a polyester

which comprises using the expression plasmid or the
transformant according to any one of Claims 1 to 44,

said polyester being a copolyester P (3 HB-co-3HH)
composed of 3-hydroxybutyric acid and 3-hydroxyhexanoic

acid represented by the following formula (1);

CH, CsH,
! |
H O—CH—C —C O —CH—C —C OH (1)

_in the formula, m and n each represents an integer of 1 or

nere.



wherein the deletion of a nob gene region is a

del etion of the sequence from 3215 to 4075 of pJRD215
(SEQ IDNO 1), and the deletion of an ori T region is
a deletion of the sequence from 3132 to 3178 of
pJRD215 (SEQ ID NO 1). 37. The pol yester synthase _
expression plasmd 10 accordjn to Claim 33, wherein
the deletion of a nob gene reb{ is a deletion of.
the sequence from 3215 to 4075 of pJRD215 (SEQ 1D
NSEQYENCENIII STHHG del etion of an oriT region is a

del etion of the sequence from 3132 to 3214 of pJRD215
(SEQ.ID 38. The pol yester synthase expression
pl<dd MNEM RRORAGI@b O ai m 33, wherein the del etion

of a rRkggene region is a deletion of the sequence

.from 3215 to 4075 of - pIJRD215 (SEQ. .20 I.D-NO: 1), and. . ..

the deletion of an oriT region is a deletion of the
s&qR@Moge f neat®095 to 3214 of pJRD215 (SEQ ID NOW}
- 39. The polyester synthase expression plasmd
-according to any one of Clains 22 to 24, 25 wherein
t Ké3ABOBOGTMOBE , a streptonycin resistance gene
reglon is a deletion of the sequence from 206 to 1690
JRD215 D NO 1). 40. The polyester synthase
e%b&@é@2@¥3 ﬂé d 30 according to any one of d ains
149153803 further conprises a deleted cos reglon
41. The pol yester synthase expression plasmd
according to Caim40, 35 wherein the deleted cos
régsaydPQ(&()m—bezmquence from39 9237 to 10127 of

p < D NO 1). 42. The polyester synthase
e%i%@%@?%ﬁﬁ%b smd according to Caim40, wherein the
del eted cos region is the sequence from 8915 to 10055

ok1§p3RB215 (SEQ 1D NO 1).
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<2205 _
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<303>Gene
<304>51
<306>275-280
<307>1987

<400>1

aactgcacat tcgggatatt tctotatatt cgegettcat cagaaaactg aaggaacctc 60

cattgaatcg aactaatatt ttttttggtg aatcgcattc tgactggttg cctgtcagag 120
- goggagaatc tggtgattit gtttttegac gtgetgacgg goatgecttc gogaaaatcg 180



43. A transformant which is transformed with the
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eutropha. 15 45. A nethod for
whi ch conprises using the ex
transformant according to an
sai d pol yester

o

bei ng a copol yester

wherei n a host

is Ral stonia

produci ng a pol yester
sion plasmd or the
e of Clains 1 to 44,
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cggcaattce
gatctgatag
ceggetgegce
acatacagtc

{I Cl a
ggctcgacea

tcatggtgga
cagcagatcg
cgeccagatga
ccgaccgega
catgcocgect
cttttecage
attgaaacct
caatgggagg
tgccggagag
aattgcagesg
ccttetecog
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ga%agggttg
cttcaatgea
ttggcactca
gccttogotg
ttctatctge
ctcattggca
aagtttcatt
tigctigatga
gettgctogg
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ctgacagaga
ctegtgeget
tttcecgeage
cgatcaagea
gaacacatca
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acgcatgggt
CCgeEseeca
ggogtggcaa
aaattctica
cgcagegaat
gtggetotag
catgttecge

300
360
420

480

540
600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220

cggaaagttc ttttaccotc 2280
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ccgccgeggt gagcetcgetg gagagcéf&g ccgcctcatt tggctcaaag

240 gtcgaggtgt ggcttgcccc gaggtcatca actggcagga
coRscagiaocggtistdboctagaoft tat godgwatgiar comgtaattac cggtactaac 2340

SOREh B AL LT Bl Rt v 20

aatgaciziat ackROccogacaeptecapacy CoRERgaesy cgeageghbes gegegetetty 2460
tééEEQEfBEQCtéﬂﬁ%%éﬁ}gg{étag SHGC GBGG H8E @E&é@%@éfﬁagécgqﬁgF¥g 2520

.ttccgacttc tta acg-a ggfaagag tacgceégctg ca

siazeegnie: ehpcgettEgaceaniabepcc FaREYGRaE CorfatasRl (gg%ctattcg 12580
SRR kL AAE s s gossc 100
CEfGh eG4 G ARHHE QOB e o oI SERRR AOHagec dPLLiagage 2700
f: ¢cg:¢¢m1{oegt37:36gadggggtm’gg@gtog gtogsagay ca@gggggc dgtcteggte 2760
AP AR AR R S el b RbEE Rapetogte 2020
sZizecgtitcagagatacedadt ceabitegeescygetapgrega tocogeeer @otogetgct 2880

R G R e 0

tt
w@ggtasp@&tgc@@acag@%ag@@tgfgggaa@&g@tm &Gaekpedte 3000
ttﬁ?t@@ég@att]ééggagc@féﬁﬁ}ﬁ@?% t@ﬁ@@ﬁ%’g%%%ﬁﬁ?@éﬂ%ﬁtgacacc 3060
caa a agca CC ClC : C agaa
G e pr ) b6 Cibanan caeqaRLRes datscggpe 3120
lataetttgtacgagassrcgocyadhecsy atucgdtapagamdctggagdgaceggcca 3180

PO PR Ce A RRRRE Chrabein SHGRERN brRERHRES ffacancae 3200

t egagecagragtagggatijagtepcat et doganasoengoagapestasteckpecaa 3300
aEletE Ccéa%ggccggg&&%tattééfg Qg&@%%g%%‘%g’c&%ee@%%%catggat 3360
g tct'gcat cat

tgcctcggaa ctgettggge tacatggcga

ofreghetiite aaqegceantecerpacapelsy 6capettef teeagegees cBeagacdge 3420
1fkﬁéatédtkgéﬂgéﬁthﬂaaﬁgﬁg%gg%ﬁc hhB0eesL0e s EaRagtAldedogaattt 3480
téﬁ%%%éééﬁigtééa g%ﬁ%%aé%%cgaccag cagaaggege tggegtocga gttcgeccag 3540

cacctgaceg

~ aacccgeact

gctcagtagpt
gaagcgetea
aaccgggcat
cagggoatog
cgggecatce
atcatcgact
gaaatccaga
gacactggec
EECEECEZAg
agagttgogg
goggeeeteg
ggtectgetg

gtgecgageg
gccacctgat
tcaageoggta
ageccaagge
tagagceggee
agegectgece
£0accgacce
tacaggaata
ggcatcaacg
gacgaagece
tggoctgaaag
gaggtagecg
cactggaage
atcgeategt

cctgcogtat
gatctocgag
caacggcaag

atggettgag

tggecacgac
cggtgticac
ggcagacgtg
ccggLgagsca
agtiagcgga
ggcaggtcat
cccagegeca
ccgaggteag
tatggctaac
tgotottget

acgetggeoca

cggatcaatg

accccggaga
CagacCCgCE
gecogeoattg
ctggggocga
gecoctgaaca
atagaccatg
gcagatcgaa
gagccagace
gacaggeecs
cageogeceEcs
cgtgatgetg
cgaccigacg

tccatgeegg
acggcatcga
agELgCEEEEC
aggeatggge
accacagaac
acgtggtgga
tcgacaccge
aacgcaatcg
ccgotggece
cagcaggoeca
geatggglsag
Cagagecgece
gottecatga
ccacltgacaa

tggcggcgag 3600
geggoccgee 3660
acagaagacc 3720
cgaccatgec 3780
acttgaggeg 3840
gatggaagge 3900
caacgceccag 3960
acagagtgaa 4020
agagcatggc 4080
gegaggogea 4140
agetggecaa 4200
ggagogegtc 4260
tgcotacggt 4320
ccgaggacgg 4380



cgacctttgt ctcgatccta gacgcattgc acagatggcg gacgcattct

ctcgtgcget 1560 ggacgtcgat ccgcgtcgcec tgctcgacca
-ttggaacgcg
gat ggagaag aggagcaacg cgatctagct atcgtggccg cgat caagca
1680 ggtgcgacag acgtcatact agatatcaag cgacttctcc
tatcccctgg gaacacatca 1740
- tggcccaaac cttagcgtag gattccAéél cttcccgcaa 1800
acgaccccaa acaggaaacg cagctgaaac gggaagctca acacccactg

ggcgt acgct tatgggtgcc tttccgcagc 1620

a0eat

gcggcacg?t

RFREBRLE

ct%%é@ttgggiég‘"cesgﬁ% Qég%%

ccy ccgcgcccc

cgdcca

%@agﬁﬁﬁt%@@@&@

cg ,aaattct

t t
| GeoueAtEs AL eRsE

at ct caccgg agaat at cgc

§§5§3ﬁg

cagc

?&53%§ébataggc 4440
agclge pesehetasgcelptendresabcrat é’&ceeggﬁ@magg@agégﬁw@a@ 4500

i@ Qﬁ%@&%@@cé&%ﬁ%@@@atggctc 4560

B@%@gﬁq&?&% Sk, Gedidacen ggsgoseoat 4620

%Biggmt@ﬂttmggﬂig@amicgaﬁgﬁgghtwcawg@mdatgm'Hggwgggc 4680

AU R AR, LA, S i nats e

tgnﬁggmgycgtcamgaggﬁgagaeitpaggggccagﬁjtgggﬁaaa@ngnéggq1ﬁaa@gag¢@c
2489ccHabe ATES aac gge%%gEé&a%e&ageﬁggcggggﬁmgac 4860

cccgtcactc ccgtac tcacgaac CCC caa
aRHACHRERAEH CRESEEBAAGC BRECERRERTY @H@g@f&ﬂcéé&@gg@@estgaatcc 4920

CaeRacdalh "oqRegRceELs B GUSEEIC BUNKLE0ATDBR0NNT 06D H0apRae 1950
Rt tat dccsecasar et i, aEuC) e Bop the Atk b fosagces 5040
cdagetidgog cgavasad izgcanggogeizagag stagy atageag g tggtedgrcte 5100

T

CAAFCELEERAt SCREDECaFdagRaagtesact aggascataa cagarggeay eocagegetg 5220

CédalhbeeqCa %;;gggaﬁaasghdgbg%ﬁigaseﬁ%cgaéﬂ %Eé%ﬂﬁ%cééﬂbﬁﬁgéﬂbﬁﬁg 5280
tgtctcggtc atcattcag cccqggctcat ccttctggcg
t 86 68FCRE L CEE 68 agggcgéggw 828128630 BERa5GEEK 1BeGecEccag 5340

GG AEATERT acue & QHEC SScapat BRUGEAA st AL GOURRQELEE [stactdekc 5400

53%%{?%%&?300t%%i ccaaaatca t

accC
GESF A0 ERERELEL L eRan AEEs cegaaecect 5460
ﬁm@gmggtmgamfm c@aa@gtgaogaagggcgamggutaogcsp&@gctttggt 5520

aft%é@%%%c coBaccat:ag By E P aBh O Bl gfe apdcttad soe0

tggﬁgggtagaaggttgﬁsggtigiécwgpcgaagacaagn)ctttqggcoﬁgﬁgacaagttt 9640

3188 ccc?%
- ckeassetEs
CEﬁggccagg

ccoggteety
coggatetge
gacccgeoca
gaacggcaag
atcatggcce
gtgctggaca
caggtecateg
caccatgcca

tEEe4RREE S,

ccggtaaatce
tggagetees
ccgecattea
cegtgectga
cggagtggtt
cgetgegeoeg
gtogoatgga
gcaagggeece

cggygc g9
BEdG 8 £E5ARRAC

é%ta%gma

catgetggcce
cgaactgecoe
tcaccgoetg
cggoctgotg
cgacggoctc
gtteccacate
ggocatogeo
ggccatgatg

é%%?&ééﬁﬁcéﬁba%hé aCESéé%aﬂéﬁﬁiﬁﬁ§%ﬂﬁét§é

cca
8 5@@%@%@55%
t@agt‘tdt@g %mum&@@fm?g@@tgw @Qﬁf@%t%%gaactcag 5820
acat c aa cce
gﬁé’r‘ﬂem@&? 3@%3%85&%&(3 gc%&jﬂ@gﬁ% égcaaagg 5880
cagggaajicae gt ggchacrmgotaagegtaigaattat t8UH0 agegcgitege
ccaccgetgg actacgttit geccaacatg

gtggooggta
ctgcaactgg
a4CCELCCoLy
cacgceccitg
atccageeoge
aagcgegecy
gaggaagaaa
gocgataccg
EECECAZECE

cggtegegec
ccgcacagat
tsatctacct
gggcgcacct
tgateggeag
ccgagggccg
acgecageeg
getgetotat
accagcagea

GgesiHzede 5700
%nggtcagcg 9760

agcagegecg 5040
goetgegteteg 6000

tgcaggoggg 6060
gcoogocgaa 6120
cagcgecgag 6180
coctgeccaac 6240
cocgectgatg 6300
ccccatggee 6360
cegtgttects 6420
ggccagecgg 6480



SR e R

| gmac@wtgaaw@a@mg@cwgm@gcg’gmgg@@cgsaewcg@@@t@tﬁtégs

IR

t gggat gct g ccgacctgta tgaacgcgcc aat gggcggc tgttcaagga
ggtcgaattt 3480 gccctgeccgg tcgagctgac cctcaaccag
cagaaggcgc tggcgtccga gttcgcccag 3540 cacctgaccg.
gt gccgagcg cctgccgtat acgctggcca tccatgccgg tggcggcgag
3600 aacccgcact gccacctgtt gatctccgag cggatcaatg
acggcat cga gcggcccgcc 3660 ct cagt ggt tcaagcggta
caacggcaag acc.ccggaga agggcg é c acagaagacc. 3720
gaagcgct ca agcccaaggc atggcttgag cagacccgcg aggcat gggc
C&%@S@Ec{ﬁgt@Ct&lﬁﬁtcg@a@mﬂ?@c t@mgg% Qctgessc t@a@gaccagc
gcccgcattg accacagaac, ac aggc cat c

e e catgg T Gie L (R BRURSREeR 85T LT BahEaLigBet
m@gcmgmbtwt&cmag‘c@ ggtagaggtt ggbtxrarggg@@catgacggc

Eeiihe EpEGAREL kot SRR Fyfooatent

A9Ct 8P c B8PS 9@&@%@9%%9%99& &@kacgtgac

gagcca acc cagcagccca gcgag cgca 41 gge %g
a%éaggwa@%c@cewa G S5 ELREGEE GEREARIORG CeReRELE
4’2@@&@@%@%@@9@%@&'@@@@@@ ea el fn GctaHQRYec dagtectisag

R R R e e e e

dagtggea
gwoggtmggwgagtﬁf{;cl §tgtggt%éaa Egsttaggmt @Egmggg; davgggaaat
ché'gg g agte Bt g 11£ 8% gﬁ%% tefd ggf’c,%gct
atj‘gmi%g i%gt:g@gc géﬁcﬁga’w gg%ag@m @agé;:;t éig%at;&@@@c
4§§yﬁtaééﬂﬁcééﬁgé8§héﬁg@éﬁ%&gg%?k @Eﬁéﬂé@@ﬁ%“ﬁcgéféﬁééﬁtd&@tgatcgc

tccagaacac CcCa ctc at ga at goccCa
CBRAERRR Oy HERERE g BE0aBE R bEg AGESHTE ARG G BeshEaRs TG0 Eegogot

a@%:a?bgﬁagiaﬁ@%%@?‘:Q@P@bf‘@fgﬁgﬂmmﬁmﬁ?mmaa
R e A PR e Ger 55 e 00ARRE Hpocastee
cHipgacertgacgmaapcyyy gecagagedtt gogezaggeg gieoeagagadeghegcget

%t%t%gﬁ%ﬁg %ﬁ%ﬁgcegtg gcr%gg%og g@%%ég&%tﬁﬁ‘&é ?g@%ﬁaggcggc

aca a
CRAFEHERAFG c@wea@ﬂbgtt&j@g@@cﬁg@@a@ g ajgAgcaatgget

Gt gdateld
SBAYYEAAYAC LA S EAGC Sfadcd9Eh’ 49hEhceh g (R atnang Yot Bakcaat

St Gaaa s biriaibagoriisn Soa SO0 tARGOrhdacoteEctt

9‘55@@@@(%@912%!@’@(@0 t@t@%w@é}b@@ﬁc@%@ Geatpiatgg peggezge

t%%@%%&ga%ﬁégéﬁgtgg %g% cfge.gcaa%aég%c&gg% ggggtcgtc_

gmaatmccmgcmt ggcaacgem gaggpgatcn@Egctayss Ageceaagaa

L8 aa%%&&@%gg@%gggggﬂf ﬁ%cag@g@:g%g?&:%g%& %%ﬁgéact%gc

caagg
W@%ﬁ?@cc bagag gescRgeesly CE33%) tctcgtga gcaggttggg

cgtegettge
gltcaagaagg
gaggaagceg
tatgtectea
gecattttce
geegtoggee
ctettcgtee
gatgcgatgt
ccgoatigea

tcggtcattt
cgatagaagg
tecageccatt
tagoggteeg
accatgatat
atgecgcgect
agatcatcct
ttegottegt
tcagccatga

cgccteogags
cgatgegetg
cgeogecaag
ccacacccag
tcggeaagea
tgagcctgee
gatcgacaag
ggtogaatgg
tggatacttt

cgaacccceag
cgaatcggga
ctetteagea
ccggecacag
ggcatogeca
gaacagttcg
accggetice
goaggtageo
ctogecagga

agtcccgote
geggegatac
atatcacggg
tcgatgaate
tgggtcacga
gotggegega
atccgagtac
ggatcaageg
gcaaggtgag

agaagaactc
cgtaaagcac
tagccaacge
cagaaaageg
cgagatccte
gcooctgatg
gtgctegete
tatgcagecg
atgacaggag

6540
6600
6660
6720
6780
6840
6900
6960
1020
1080
7140
7200
1260
1320
1380
1440
1500
1560
1620
7680
1740
1800
1860
1920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580



cgaggcat gg acaggggcgg gccagatttc agcatgtagt gcttgcgttg
gtactcacgc 5400 ctgttatact atgagtactc acgoacagaa
gggggtttta tggaat acga aaaaagcgct 5460 tcagggtcgg
tctacctgat caaaagtgac aagggctatt ggttgcccgg tggctttggt
5520 tatacgtcaa acaaggccga ggctggccgc ttttcagtcg
ctgatat ggc cagccttaac 5580 cttgacggct gcaccttgtc
cttgttccgc gaagacaagc ctttcgééé cggcaagttt 5640

ct cggt-gact gat at gaaag accaaaagga caagcagacc ggcgatccgc

téﬁk@ﬁ%ﬁﬂé@Cgééﬁ@ﬁkcgbgéﬁaﬁﬁﬁéﬂdg 6&H§t@g§5§g@éﬁﬁb@tfﬁgc?gacaacgtc 8640
cgca a cCaaa ca C

ARG ECAL P HCBaeaCOR GRLL: OGaEa SeTAgOrn s aRRsteRle 8100
5820agtadee ggnaceragoenagaste gtigadgacy eagargacer ggagcccctys 8760

| RSN et PR ERR T O uetcate a0

cireeeaagg oo et teaget aagcgemam@c@gwéewtacﬁggtt glggaat 8880
Ot 20L At e dtdRPoare ot gl G E‘E&%tagg@fo%aw?ﬁc%%@%‘ééatcagat 8940

ctgg ccgcacagat t gcadgg

t SfFA5811866 gAaBFABRACY cERCag Ewé%&@agw @t@@@@c@fca:ggr&ggggg 9000
66e2@ oot CELHE EBCECHE gbtfg% tEBRRNSSE Ac6ARBEEC bt gzctateg 9060

g%%gg acct cag%%ﬁ@ g’%%géﬁ%gﬁ%%gg‘?égﬁ@%‘%g%@ sRcttgtca 9120

agaiag@@mgctm@mgtctatcgmttagcaaagx: gtotaegear daggdcya 9180

CHRSELAS, % 03001 0 GEO0RE, SRELARRAER BERE Bhfuastar 520

gﬁfdggatgggag@gegwggggggggctm attgtogtiycracstacen wgacasegga 9300
aac?g%%%éa%ﬁ&@aa%cé‘?ﬁ%gg%% y%gacg%tas% G tOHGYEAI9ELttttcag 9360

' acca C ccagccg ggcagctcgg tactg

g@t&%@ca& 83apcCe aag‘éwt 6@%@%&%@@@%@@3%4?@%&6%00& 9420
ggééﬂtatﬁm@?atgﬁg?)@é?gmab%wwﬂﬁgﬁt@w%@@ﬂ%@c@@tg&@t@ﬁi@hc 9480
ccgcC C gagcaa C a cacc C :
B e e e e R T
agricagaungt cgmbg@lmag@actag’c@camg@a’aagggumat’ggmcgg@gna 9600

e T e

@@@Qgcmagﬁ@gaa@&tggwaab@clcg@ctgt:@@t@as’emaagcagca 9720
%c% 9&2@0 ﬁ&gg@@g%&%&%ﬁ%eg@g{ etég%swcﬁ@%@ggm% 9780

gatct'gcgc at caag

t gggc a 69
c@“&ég féggc&a@pa&ggg&%cqaaga%@g@@t%%b gcag ggg&%gggcaccg 9840
maﬁmaggwmgt@tmt@m 864Kk ches cgabrtcet ddYLDgwat 9900

tcacc aat gcc at gt ggt caa,aggt agot at
Erisenihc Baaten adtiialess BidiaRhat 2 At B Rhotasete 9060
g’taggl’gﬁgd:t gmagmcacad:tagwmc ngb&acaagagd:wrtlaaéﬂzgecaaggacc 10020
t t
%@g@@%%gatégggé&% é%ctaggg% gﬁ%&ggggggtg g%&? g@éﬂg%sa 10080
a ﬁgtaj@éemgg@awa&tet@at@wgaa@b ccaggggaat catgttt 10140
gacagcttat catcgataag ctttaatgce gtagtttatc acagttaaat tgctaacgca 10200

gtcaggcace gtgtatgaaa tctaacaatg cgoteategt catcctecgge accgtecacce 10260
Tggatgetgt aggcatagge ttggttatge cggtactgec gggectotig cggeat 10316

<2102

<211>45

<212>DNA

<213Artificial Seguence



gcaggccgtc atgggtggég gccagcat gt gcgcat cagc atggaégagg
tgcgggcgct 7320 ggacagcgaa accgcccgcc tgctgcacca

gcggcet gt gt ggctggatcg accccggcaa 7380 aacctgcaag
gcttccatag ataccttgtg cggctatgtc tggccgtcag aggccagtgg
7440 ttcgaccatg cgcaagcgcc gccagcgggt gcgcgaggcg
ttgccggagce tggtcgecget 7500 g t ggacg gt aaccgagt
t cgcggcggg caagtacgac at cacc gg ccaaggcggc 7560

‘aggctgaccc cccccactct attgtaaaca agacattttt atcttttata

ttcaatggct 7620 tattttcctg ctaattggta ataccatgaa
q@@égccatg ct cagaaaag gcttaacaat 7680 attttgaaaa .

a Cctact gagcgctgcc gcacagctcc ataggccgct ttcctggett
RK220>prtiger t ccaga tgtatgctct tctgectcctg cagttcgggg

gcat ggat gc gcggat agcc 7800 gctgctggtt tcctggatgc

-.C acg. attt gcactgccgg tagaactccg cgaggtcgtc 7860. . e e e
d&@@ cagg cagcagctga accaact cgc gaggggat cg agcccggggat

A9AcERIGRpatI8skzott EARGERT PERHEEERYEcEHE ggaggat 45

cat ccagccg gcgtcccgga aaacgattcc 7980 gaagcccaac

ctttcataga aggcggcggt ggaatcgaaa tctcgtgatg gcaggttggg

8040 cgtcgcttgg tggatcattt cgcctcgagg cgaaccccag

Zggﬁgggctc agaagaactc 8100 gtcaagaagg cgat agaagg

¢ gtgct g cgaat cggga gcggcgat ac cgt aaagcac 8160
dadlgcgg tcagccecttt cgccgccaag ctcttcagca atatcacggg

tagesmpcagc 8220 tatgtcctga tagcggtccg ccacacccag

Q%ﬂgccaqag_tcgatgaatc cagaaaagog 8280 gccattttcc

afd avhydti At c irad gRpsWIHe® ggcat cgcca tgggt cacga cgagat cctc

8340 gccgtcgggc atgcgcgect tgagcctggcec gaacagttcg

g@&g cgcca gcccctgatg 8400 ctcttcatcc agatcatcct

g gacaag accggcttcc atccgagtac gtgctcgctc 8460

oR2@beeimgt ttcgecttggt ggtcgaat gg gcagat agcc ggat caagcg

tatgcagccg 8520 ccgcattgca tcagccatga tggatacttt

ct cggcagga gcaaggtgag at gacaggag 8580 6/ 15 atcctgcccc
adtccc ccaatagcag ccagtccctt cccgcettcag tgacaacgtc

C c cagccac
e e R e e
cggacaggtc ggtcttgaca aaaagaaccg ggcgcccctg 8760
ccat gacagc cggaacacgg cggcat caga gcagccgatt gtctgttgtg
q@gggécata 8820 gccgaatagc ctctccaccc aagcggccgg
a tgcg tgcaatccat cttgttcaat 8880 catgcgaaac
gddidd2Latc ctgtctcttg atcagatctt gatcccctgc gccatcagat

8§§2> @gttggcggc aagaaagcca tccagtttac tttgcagggc _

of21Sghntiifecitadt Semeae@m accgcccagt ctagectatcg 9060 .
ccat gt aagc ccactgccag ctacctgctt tctctttgeg cttgegtttt
cccttgtcca 9120 gatagcccag tagctgacat tcatccgggg
t@ﬁ@éaccgt ttctgcggac tggctttcta 9180

<223>primer

<400>4 |
aaatacgctg gagegottitt agce 24

<210>5
211024
<212>DNA



cgtgttccge ttcctttage agcccttgeg ccctgagt ge ttgcggcagc

gt gaagctag 9240 cttggctgca gggggggggyg ggggacttcc
attgttcatt ccacggacaa aaacagagaa 9300 aggaaacgac .

agaggccaaa aagcctcgct ttcagcacct gtcgtttcct ttctgttcag
9360 agggtatttt aaataaaaac attaagttat gacgaagaag
aacggaaacg ccttaaaccg 9420 aaaattttc ataaatagcg
aaaacccgcg aggtcgccgc cccgt a k% gt cggat cac 9480
cggaaaggac ccgtaaagtg ataatgatta tcatctacat atcacaacgt
JRIBragoc i9P4Skqueadecaaacca cgt caaataa tcaattatga
cgcaggtatc gtattaattg atctgcatca 9600 acttaacgta
aaaacaactt cagacaatac aaatcagcga cactgaatac ggggcaacct
9@@0> catgtccccc cccccecctg caggtcgacg gatccccggg
t@@ggﬁqﬁg; agaagcagca 9720 acccaagtag ctttaccagc
~at€ tt'Ca acccacatag taagaatctt actggacatc. 9780 .. ...
ggcagttctt cgaacagtgc gccaactacc agctctttct gcagttcatt
cggpgraccg 9840 gagaacctgc gtgcaatcca tcttgttcaa
tcat gcgaaa ccatcctcat cctgtctctt 9900 gatccatgga
tigadalagae SteatEERg§cE8ggcggat gcat at gat cttaa ggect aggt ¢
9960 tagagtcttt gttttgacgc cattagcgta cctaacaatc
ctcgttaaag gacaaggacc 10020 tgagcggaag tgtatcgtac
agt agacgga gtatactagt atagtctata gtccgtggaa 10080
t€240rtt att tatctccgac gatattctca tcagtgaaat ccaggggaat
t@ﬁﬁﬁ# ttt 10140 gacagcttat catcgataag ctttaatgcg
g ag atc acagttaaat tgctaacgca 10200 gtcaggcacc
JediNjaaa tctaacaatg cgctcatcgt catcctcggec accgtcacce
165460ar 4 99 9CE HuepPcat aggc ttggttatge cggtactgeco
gggcctcttg cgggat 10316 <210>2 <211>45 <212>DNA
<213>Artificial Sequence 7/15 <220> <223>pri mer
400»2 ctagcatgcg gatccacggt tatccgaatt cgcgtgctta

g 45 <210>3 <211>45 <212>DNA <213>Artifici al
s%gg%‘g'e&zzw

<4006
tggecgitag gotacaaagt agggtoggga ttgee

<210>7

211733

<212>DNA

213DArtificial Sequence

<220>
<223>pr imer

<400>7

ctacttigta gcectiaacgge cacccttcgg gog

<210>8
<211>34

24

35

33




<223>prinmer <400>3 aattcccgct aagcacgcga attcggataa
ccgtggatcc gcatg 45 <210>4 <211>24 <212>DNA
<213>Artificial Sequence <220> <223>prinmer <400>4
aaat acgctg gagcgctttt agcc 24 <210>5 <211 >24
<212>DNA <400>5 tgatatacac gtcattgccc tggg <210>6
<211>35 <212>DNA <213>Artificial Sequence <220>
<223>prinmer <400>6 tgchgttgélactacaaagt agggt cggga
ttgcc <210>7 <211>33 <212>DNA <213>Artifici al
SEqapbife <220> <223>primer <400>7 ctactttgta

WA 43RG A SbRGY 9c9 24

<2205 |
S

<4008
gaaaccggta agtctacaaa gitagggtcogg gatt

<210>9

<211>41

<212>DNA

213>Artificial Sequence

<220>
<{223>primer

<400>9
cocctactttg tagacttacc'ggtttctctt cgagaaactg g

- <210>10

<211>40

<212>DNA

<213PArtificial Sequence

<220>
<223>primer

<400>10
aattaatcca tagcatgggg ctogatcetgg ctgegettgg

<210>11

34

41

40



35 33 <210>8 <211>34 9/15 <212>DNA <213>Artifi ci al
Sequence <400>8 gaaacoggta agtctacaaa gtagggtogg gatt
<21 0>9 <21 1 >41 <212>DNA <213>Artificial Sequence
<220> <223>primer <400>9 coctactttg tagacttacc,
ggtttctctt cgagaaactg g <21 0>1 0 <21 1 >40 <212>DNA
<213>Artificial Sequence <222> <223>primer <400>1 0
~aattaatcca tagoatgggg ctogat Péé5otgcgottgg 34 41 40
<21 0>1 | 10/15 <211>33 <212>DNA <213>Artifici-al
Séxup3te -

<212>DNA
<213>Artificial Sequence

T
<223>primer

<400>11
aattctecgag tgtttegttec ttgcgetett get

<210>12

<211>33

<212>DNA

<213>Artificial Sequence

<220>
<223>primer

<400>12
aattctgeag gtegttettec atcgggccac caa

<210>13

<211>26

<212>DNA

<213>Artificial Sequence

220>
<223>primer

<400>13
aagogetcaa gocaaaggea tggott

33

33

26



<220>. <223>prinmer <400>11 aattctcgag tgtttcgttc
ttgcgctctt get <210>12 <211>33 <212>DNA
<213>Artificial Sequence <220> <223>priner <400>12
aattctgcag gtcgttcttc atcgggccac caa <210>13 <211>26
<212>DNA <213>Artificial Sequence <220> <223>pri nmer
<400>13 aagcgctcaa gccaaaggig %ggctt 33 33 26 11/15
<210>14 <211>26 <212>DNA i Artificial Sequence
<220> <223>primer <400>14 aagccatgcc tttggcttga
g@dor14 <210>15

211>26
~ <212>DNA
213PArtificial Sequence ‘

<2205
<223>primer

- <400>14
aagccatgee ttiggetitga gegett

<210>15

<211>25

<212>DNA

<213PArtificial Sequence

<220>
<223>primer

<400>15
gagggccata goatggagce gaaaa

<210>16

<211>30

<2125DNA

<213>Artificial Sequence

{2200
{223primer

<400>16
atttaagcca tgctatgegge ttgageectt

26

25

30



<211>25 <212>DNA <213>Artificial Sequence <220>
<223>pri mer <400>15 gagggccata gcat ggagcc gaaaa
<210>16 <211>30 <212>DNA <213>Artificial ‘Sequence
<220> <223>prinmer <400>16 atttaagcca tgctatgggc
ttgagcgctt 26 25 30 12/ 15 <210>17 <211>36 <212>DNA

e <213>Artificial Sequence <220>
<223>pr i nmer <400>17 aaattaacca tgctatggtc
2§¥QQFFtCC cggtat <210>18 <211>26 <212>DNA

>Artificial Sequence <220>
<211>36 :

<2122DNA

CoisSArtiticial Sequence

220>
<{223>primer

<400>17
aaattaacca tgctatggtc tattgecctcc cggtat

<210>18

<211>26

<212>DNA

213>Artificial Sequence

220>
<{223>primer

<400>18
ttegegetge atgaagtegg cottgg

<210>19

<211>26

<212>DNA

<213>Artificial Sequence

220>
<{223>pr imer

<400>19
ccaaggccga cttcatccag cgogaa

36

26

26



<223>pri mer <400>18 ttcgcgctgg atgaagtcgg-ccttgg'

<210>19 <211>26 <212>DNA <213>Artificial Sequence
<220> <223>primer <400>19 ccaaggccga cttcatccag
‘cgcgaa 36 26 26 13/15 <210>20 <211>25 <212>DNA

' <213>Artificial Sequence <220> <223>priner <400>20

t aacgaccag tatcccgatc ccggc f§}19>21 <211>36
'<212>DNA° <213>Artificial Sequente <220> <223>pri mer
<400>21 ccatgcaatg gccatgatag cctacgagac agoaca '
<210>22 <211>40

<210>20

<211>25
SN
<213Artificial Sequence

<2205
<223>pr imer

<400>20 _
taacgaccag tatcccgatc ceggc

<210>21

<211>36

<212>DNA

<213>Artificial Sequence

220>
<223>pr imer

<400>21
ccatgcaatg gecatgatag cctacgagac agcaca

<210>22

<211>40

<212>DNA

213Artificial Sequence

<2205
<223>primer

<400>22

25

36



<212>DNA  <213>Artificial Sequence <220> <223>pri mer
<400>22 25 36 14/15 attccatgca atgggggatt gccgccgcetg
tgcctccatg <210>23

e 1....1>1. 00 <2 <212>DNA

- <213>Artificial Sequence <22g> <223>prinmer 40 <400>23
~tccatgcaat ggccctcgga gagcgc %éb5occgaagggt ggccgttagg
~ccagtttctc 60 gaagagaaac cggtaagtgc otacaaagta -
cfdtcyggatatifeza2t Ogezdcczt g liged@ocatzl 2>DNA ' 40

<213>Artificial Sequence <220> <223>prinmer <400>24
accct ggagt ccggcggcca gaacct <210>25 <211>26 -
<212>DNA <213>Artificial Sequence

<210>23 :
CTISIOY T
<212>DNA

213>Artificial Sequence

220>
<223>primer

<400>23
tccatgeaat ggeccteogga gagegeaccg cocgaagget ggocgttage ccagttictc 60
gaagagaaac cggtaagtge ctacaaagta gggtegggat ' 100

<210>24

<211>26

<212>DNA

<213PArtificial Sequence

<220>
. <223>pr imer

<400>24
accctggagt ccggoggeca gaacct : 26

<210>25

211726

<212>DNA

<213>Artificial Sequence

220>
<223>primer



26 <220> <223>priner 15/ 15 <400>25 aggttctggc
cgccggactc cagggt .26

15/15

<400>25
aggttctgge cgceggactc cagggt

.26



