| Ever"gromnng |nterest |n PHA has resulted in- |soIat|on of neMIbacterlaI

strains.for |nproved and ‘novel.-pol yner : productron Productron of . PHA by _”“ -

_i"both G am neaative.- and G am posi tive m 'cr.oor.gani-sm

" ‘investigated and: wel docunented ‘The .genes |nvolved in hesrs
i.ncluding its: key enzyne.  the PHA. synt hase,: fromthpse memmmmm Has

been i dentified and characterrzed L reconbrnant v ctor coanGsrng th

- aerig, a transformant ‘transforned by the V' e.ctor: ng a.f_i

PHA - svnthase uti'lizing the transformant . and a process for: preparrng ‘a PHA-

cutilizing the .
-transfornant 6%§§P§Qgéggﬁ?ﬁ% Eﬁﬂ@#ﬁgng syn qﬂ@éﬂ%%ﬁ%]%ﬁg seudonpnas
putida 15 |nto a. host m croor]gaomjcmmusr\mlttured to produce a PHA .

synt-hase -or. PHA: - Anot-her =U. S. " Pat ent. No.. US2004146998 al so relates-to’ a’
'transfornant and process . for. producrng polyner by: using. the sanmgé.. This

E_ i'nvention discl oses a gene. encodrng for a: copolyner-synthesrzrng enzyne"a'f_

microorgani smwhich. utilizes the gene for. the 20 fernentatrve synt'hesi-s of

~a ponﬁbrFHEMJaomHmﬁoﬂNﬁtOproducrng a pol yner with the ard Jof the

m-cr oor-aani sm-.Thi s*-i hventi on -f-ocuses on .t he ‘construction’ “of - “‘the -
transfornant whi ch conprrses a. ponester synthesrs associ ated . enzyne gene
~a promot erpangtegent %r@nrtat QElaREdo hﬁ?olb%f‘ sl thsQAMERL deht QnyRRY fordmf
~iLnproved transformant and: process. fof - produci ng -pol yrmer .usi ng -t he - ‘sane | are -
.drsclosedennnnbsnnpatennwubltEP@@%ﬁ@&?enﬂhryﬂrnkenﬁhmnprQyndemxaugene
‘expression cassette which co es a i.ng for. an:Aeroponas .
“cavi ae- de:}f’tlgld BAR"S VY tphoa\srgen% Ii 8T g eblﬁasngd‘ egg)r ORISR S Muttation
-has begn ltﬁhﬁt@ﬁﬁ&ﬁdrah@fohh@d@tﬂﬁme@tor and at;ﬂéééls@ﬁir%ocﬁ@nﬁspoﬂ@n@f'sk Aatche gene -
- cassette to be-functioning.in the yeast. : of - the patenied - - U
--technologﬂesddﬁ%%fﬁ@éhes ﬁdﬁmﬁﬁﬁoﬁétﬁﬁbﬁwpb}y#eﬂ*bymmﬁﬁﬂﬁm@ncodrng gene
'and ot her genes.: U.S.- Patent No: US2008233620 rel ates-to-.a transformant - and wﬁ
a process for producrng a gene expression product in yeast. The * .

-i‘transfornant i's .obtai ned. by :introducing a.-plurality of enzTrie genes'~

- involved in PHA s nt hesi s.such as:a. conblnatron of PHA.' synt hase and an'

acet oacet IACKRLR NM%FeTE&@VFHTéQ& Her “U:S. Patent No US2003146703, a
- reconbjpant i 'croor gani- sm.expressing. bot:h -PHA synthase and: |ntraceIIuIar'
PHA depol ynerase ‘i s disclosed. This invention-allOas the sinultaneous

synt hesi's Bmﬂr\dtvdetgmahtanom GTHAHAre nibwbiabfstarigee p@ltvmntsedtth griproticgihes relate B

| to a trans nt an rocess. f or.. produci or, PHA the ..
Bl o8 ey o R AR A AT e B
- PHA-synt. haﬁanﬁprmcsv\hhahcar ocdetdrmeaty f;rreressat drtfef ereeptatras&ehﬁ)&ratnt&e genome -
of a different species of ‘organism. Thus far, there is also no patented -

-~ t echnol ogyyolhsd¢ qiastigs t\hléh M@c@dciﬁdr advapingef ota:blcmal@riambnoriﬁiAo reire sljon - T he h

.synt hefd S rgr];ewable by. nature as they can be produced from- renevxable resources such as’

- sugars, “plant 01ls and carbon dlox1de Poly(g-throvaut\rate) [P(JHB)] is the ﬁrst_

tvpe of PHA to be 1dent1ﬁed and is the most common PHA found in nature

. The prope_rties. of PHA _.c'an-'..'_he. tailored to sui__t:va_ri.ou_s'_'appl__ic'ations" by 'control-ling'the"--
25-___'_ incorporat-ion and/or- composition' Of-l s'eco'nda'ry'--rnonomers ' Polymer-i-:sy'nthesizing_- Lo
o m1croorgamsms can be lelded into. 2 0roups Wthh are those sy nthesrzme polvmers )
\Mth C3 to CD monomer umts and those svnthesmng polymers vuth C6 to: C14'-.:
_ monomer unlts These respectlve mtcrooroamsms possess ‘substrate specrﬁc polymer i
svnthase Pol\mer consrstmg of at least C6 monomer umts 1s soft p01\ merlc materlals Co

- 30 . vnth elastomertc propertles S L

o |' “ llIIH”||llIIIIIIIHIIIWIIHN!IHII!

3 "_%“_toooooz*



._15a poIYner .-sY|Ithase It |s'theretore _desrrable'tor'the present

. inventiOn: provrde an ;;-lnproved DNA fragnent of. the. -polyner

"lhsynthase gene to pr oduce ... a-reconmbi hant: vectorand a 't ransformant mhrch can"d"

- be.useftil. in - proyiding polynersynthase -with-. increased 1 evel . of:

: _'actr vity. SUMMARY OF | NVENTION  The primary. Obj ect of . the present .-
~.dinvention is to provr de a ponrrer synt hase gene whi ch i's derived from.
' '-bacterr al . 'speci-es;-. and ‘a synt hesi 5..0f. . 2ol VORE,, Synt hase: encoded 25 by the-

- gene with the- |ncor por at i. on. of . useful nonorer.” uni t's. “Still . another ~obj ect-.'_f.'---

~of ‘the present invention'is to provi de ‘a. " pol yner synthase wrth

. ncreased "l evel- " of activi ty. . Yet anot her- ob] ect of the present i nventi on R

i.s. to develvep: oamma& emefefsr i PAIA ARt Redldom i@bl@db‘rﬁllol‘lgleﬂoba&@fa$ sergigb g the o
transformnt containi.ng the pol yner synt hase. | east > One of - t he preceding

 object s i smpeaved japd wRb eDOé)Ym?rrprB@rert“OHblifO@HeU%‘efs}elrlt\ byrlvashCGram, negativehi ch one'-
~of the eng ?Gg‘iﬁl ep%sﬂlaze%lt% Jof SRR HaQX‘BF&l f?l’\les(l%ﬁféﬁ'all&%zeh”docﬁf% r?ttegdl‘lga 10

. pol ynucI €eo |ng or~a polypeptide. coﬁ’prl si'ng ;an am no aci

o "S equence gehed BivbReil fin SEQ\ IHlbsl\lQhJasM/I 1hd§lu@rﬁg Vioekeys yﬂlkt\ h&s ehafHA ls‘tryhasé\n ot her- :

.. enmbodi nent_-of . t he present - enti-on is an i'sol-ated. pqly nhucl eoti'de -encodihg
~for a pol frsapthea%n%%reﬁeﬁlﬁ@ asppen ﬁlﬁnﬁée%‘i“gc@éﬁﬁl@ﬂg’g set ‘forth in :SEQ ID
'NO 1, wheréin one or nore am no acids i's replaced, . deI et ed. repI aced or :

-added-t.he polypeptide having' pol ymer synthase activity.: Accordi ng to -the N
‘pr efrer r'éd Tawtrodiarenhe gfatdnal prebs@ngies mwentthopriot:hetsi sbdtmgew patolymuel: eot i de

- co rlsesanucle de se nc t-fort E 2.0r
o eenc PP LR G SRR ek O b TSR BOs BB TE R A the
. present(i RvRMhieOfkehis i hRRbAtRH ] %?JaMHH%l BaAl degea@réa&r&hmnaeﬂz@lecatlde SR
. sequence set ‘forth in SEQ:ID NO wherei.n T is repl aced b by or.the-. . - "
- conpl. errentracrqrntsermeneter Qenmetmeﬁmsreﬁ e irpesdpmant tremsf@n@dpb\eﬁtémectiomﬂentr on .
Is a reCOgl?{)&% r%lrtgé ng QB A S H&ra uhr?é%lré‘lrfedu%%@/rglé% G0 'adﬁrocé@@%e' nthe
i sol at ed nuc(l & TS enco _ . -am no

“acid sequenesrisgta fPOIA hutilining tSEQra{andl\l@arlt \Illllﬁsl‘l 1rthy@fEﬁs Sshﬁthbtaﬁeedaet iavi ty,
- a-pol ypeptide_conpri si_ng an am:ng aci d: sequence ‘set forth in -SEQ 1D'NO. . 1
- wherein- orl@nélonﬁélllé’b%‘?ﬁlob‘a’élﬂdéuqlsg?e‘?lp‘lAa%;‘éléhaS%Ié‘FI@tfé‘H“ Sepdomoggt B or - -

. added, 14 hQntld_oal_ll/cﬂ‘?ﬁ’ll_drggrgg'lﬁym%rapls_léllﬁﬁred%{_BH&@@& @Htg s\fdrlllase EJISIIIRF ab' y._1 the

Another u. S Patent No US2004146998 also relates to a transformant and process for"':_ S
- _ producmg pOl\ mer b\ usmo the same Thrs m\ ent1on drscloses a Uene encod1n<T for a_'.
..__.'COPOI‘mer stheSlzmg enzxme a mrcroorgamsm vxhrch utrlrzes the gene for. the.'_'_
- 20 3 fermentatne sy nthes1s of a pol\ met and a method of producmg a pOleer \Mth the ard-_'-;'
| ._ : of the m1croorgan1sm Thrs nv entron focuses on the constructron of the transformant_-’.--
whrch compr1ses a polyester sy nthesrs assocrated enzvme gene a promoter and” a'__-.

L termmator and has been mtroduced 1nto \east L

: 25 An 1mpr0\ed transformant and process for producmg polymer usrng the same are._ -
o .":_.dtsclosed in U. S Patent l\o EP1626087 Thts mventton prowdes a gene expressron_
-.._..'__'cassette whrch compr1ses a gene codmo for an- Aeromonas cavzae derrved PHA;_'

*.-synthase. Yeast 1s also used as a host and a mutatlon has been mtroduced n- the R

promoter and termrnator S0 as to allow the gene cassette to be functromn0 n the y east




f?reconbrnant vector isa plasnrd i In a further enbodrnent of the present

. invention, a transforrnant transforned by the vector as set forthin the. -
'pfécedi-ng-enbodi ments s drsclosed -Anot her further ‘eitbodi-ment. of the. B
.. present invention is a process for producrng pol yner compri sing: cuIturrng o
-.a-transformant conprrsrng an i-sol at ed “pol ynucl eotide . g_ " as: set forthiin -

“.materials;.: and: recoverrng ‘the pol-yner;

any of the precedrng enbodi nent s |n-a'ned|untconta|nrng polynerrzable
fremthe cultured medi um

“:Preferably, the pol'ymer is PHA One Skilled in the art will readrly FT‘ o

‘appreci at g 3 og(lf &b S?tﬁ{]t%a ‘?%thn}ﬂ%% éhs%[})sé 3 c""ﬁlblma%‘d eho R%l({r%\ %Eﬁgg o

: ;objects an R
_inherent tehesdihd. gehbearRinoetdr nedties. drescrpratead \ttserejlsnoog'ar@mqtelate@teh(ted as. 15

'l_Irnltatrons on. the. scope of -t he i-nvention: BRI 'EF DESCRI PTI-ON.OF THE . -

 DRAW NGS; tposipgpaitpadpyppsses fx mradyding atgeﬁ@ cxpregmieie PEdAimgeast t‘thfe o
cinvention,  tREEe i bhhish "b@tlﬁt%clu'a Vd% %n%nwna%rrg eg% gé'\ln(tgr_\w% P e”ed_'_' =

~ enbodi-ments from an. | nspection o €n. cons connect ion.
wicth the fsphthesid sr@hdaesa:cmrpbmammn of PHAI ‘syweaté emd ai beetomcpet Qoct fedoctased -

oper ation and dvant ag u readrl under.st ood and a
-g”apprecratéﬂnezgpﬁﬁﬁg?' f? ﬁ?ﬁ@ g ﬁdig®ﬁhﬂ§§QUénE§°@ InaRle MIGPYIRRETde of . e
. payner  syRbRasse esthotqr&rs%{ttﬁgseldﬁdqnea&trutahpnw@a‘perxrn%laserrt)eftbne&t ghef the = -

_present “d:nvent.i-on e nucl eot 1 de sequences .O0f “the anplification. - -

. nucIeotrdeswugemaﬁQMSﬁhenﬁmﬁmmwnﬂ$ﬁﬂca§ammdqﬁa¢h®np6PyHEr synt hase as

g}descrrbed |n one of the preferred enbodrnents of the present rnventron

10 Most of the patented technoloo1es relate to a transformant and a process for producrnO_.:"_'_ L
__ pol\ mer or’ PHA usrn0 the transformant d1sclosed Howe\ er, these patented _' ':-
R technologres inv olve PHA svnthase Genes V\l’llch are derr\ ed from a drfferent re01on ‘of '
'_.the oenome of a drfferent spec1es of organlsm Thus far there is also no patented' -
technologx drsclosmo the 1ncorporat10n of C3 to C7 monomer umts in the sy nthe51s of o .
15 a pol\mer S\nthase It'is therefore des1rable for the present inv entlon to pronde an
. -1mproved DNA fraoment of the pol\ mer synthase 0ene to produce a recombmant P
- vector: -and a transformant V\thh can be useful in pr0\ 1d1no pol\ mer S} nthase vuth B

'_1ncreased le\ el of act1\1t\ o o

: .-.-.SUMMARY:OF INVENTION

o 'The pr1mar\ obJect ‘of the p1esent inv ention 1s, to provrde a polvmer S\ nthase gene i
- .'_\Ahlch is der1ved from bacterral specres and a S\ nthes1s of. polvmer svnthase encoded-_' e R o

25 v.b\ the gene mth the 1ncorporat1on of useful monomer unrts _

S Another obJect of the present 1nvent1on is to provrde a new DNA fragment of the_ L
-'polvmer synthase to be hoated mto al surtable vector: to produce a recombmant vector

' and hence to prov1de a transformant contarnmo the polx mer sy nthase | S | _




““facilitate di scussi:

'7.|s the H-NNR spectrunr of P(3 hydroxybUtyrate coL3 hydroxyvalerate
.. C0=3, hydroxyhexanoate) , one Cf the., iexanpl e; of.. the copolyner

”f"SYcheS|zed by ‘the" transt}nant ot"the ‘as descri-bed i n-one of . the.;ﬁﬁﬁﬂlfl'f*ﬁ
. preferred. enbodrnents of". the present ' DETAI LED DESCRI PTI ON: OF THE INVENTIOth.
15 The, .present i.nvention relates to:a- pol ymer. synthase and-:a gene encodrng~g{*

for thrs enzyne Inore” partchIar ‘the present-‘i nvention pros ides a S
,xffunctlonal gene’ encodlng for. an: enzynegof”polyner synthase-a. reconblnant_a'.;
" Sector “containing the gene, a transforﬁa ' ;
.;process f pr i synt hase relates 1o the nthe is of
"ol astictl I%Lrll angfllé? ogjgeﬁtpgl llte %r]ese%hl1 m\telpal(r)tsf ik r]ot\1(FeF%P8l\nt sxn §eh\e2\1tﬁ
shal'l ‘be dﬁﬁ@ﬁﬂbﬁdﬂ&ﬁ@@ﬁdhﬂg to the preferred enbodrnents of the present';
;1nvent|on and.by referring-to the-acconpanying_ descripti.on and drawings.
- "Hovever, it i.s to be underst-ood”that" limting the descrrptron to- the.'-i"'
,pmhnmd@gm [ y.to
| AR 8 skGLAVERLAM R10 dLQabhE i@ bROG e %lred that
-t hose ‘$ki ptegldcing pbhams nsrmgtyredmmsﬁenaﬁt&onmmngrrm|pt)i\matr|somhasm t hout .

. departing fromthe scope" of.the appended claim  The present - |nvent|on

7:'po|ynuc|eot|de is a polymer ‘synthase gene. ‘Besid

- di'scl oses ‘an i sol ated polynucleotrde encodrng for a: polypeptrde Accordrng
- to.the profiqedsedngBIOM: Hokeddfy &t]ectpnemt il rtraertt brolh Raﬂaeb\r R ”gteeeln R
: I's -pd yner synthase o
. -gene cannenotyde in \pokly poptdfdee cmttoehrmmfg of e amemb la‘mndoselqsl@rtce apf SEQ ID
~'NO ere one re amno i ds are. deleted: frontreplaced'~“'

_:",..Wlth or acfd ge%t‘ ‘ﬁ‘é‘cgﬂq{@% ealccz?é)n‘%ed)ﬂe?t e lﬁepg THREE. %v%rhuniof 8 e or .

nor e i neequehelSset forfhia SRR NGE 105iUBBRyher siMid¥eYctifigve undergone oo

~mutations -such -as .del etion, replacement.. "or- addition'the ponnucIeotrde S
:ihencodrng for a poly: peptrde centai ni.ng. the am.no:aci-d sequence i s contained
it he ge@&togt r ERBoRLRSEBE tlle'l:_Bl'Qdelrl five) %Ots A eaateag) glua%ttrcpee&tcotlg has .
. polyner synthase, actiVvit or.-exanpl e nuc e _encodi.n or the.

. am'no dci dorra oelg'peptcfe coj‘m;ﬁsEQgi B N@ido nhérseqrmtchrsemfdm Aat: SE(I@eIDc T\Ir(:'atl .posi t'i on e
is deleéted is. also contained in't gene aof e present invention. In L
ot her - wor d9THHNGefle Tt arenﬁraee@hes ?Ell%cr?fhélﬁeéﬁﬁlcdﬁ%lé%%deé‘r rdeednihg the

" nucl eotsi deoBAEMRRGRY gleqtongngrqrnﬁjlg& ALfQ - acid sequence of SEQ 1D NO 2. but
- al.so its- degenerated .whi'ch-except -for 15 degeneracy codons code far. the
-same’ pol ypept i de. The abovenentroned nutatrons such as deletron L _
. repl acein |on an be y _
f;preferredggﬁhgﬂhng 8fmF eﬂrgghﬂanﬂhéﬁ lﬁnpﬁﬁﬂtserarge dh?yﬁﬁ%wgotrde 20_}6
conpri si ngolﬁlnﬂé«l@dtf&t ¢<d1eprssegueﬂeeoﬁeé sbqlche b f‘éﬁ@ ih REOIB 00: LNer the .
. conplenentary sequence ‘thereof i discl osed.-SEQ{ D.NO 2 i s shown i Frgure_gg
2. 5Sti T éﬂ@?h@ﬁn@ﬁb8&NW@Wﬂh@?Oﬁhe present i‘nvention- is an isolated .
'rpolynucleotlde whi ch conprises a. nucleotide sequence;.set forth in SEQ" ID o
“NO'2; “wherein T is’ repliaced by U or the conplenentary sequence -t hereof ./

o These pol ﬁnl]c Iae@therdqmtaﬁed cogbodinfear ¢ pbd: ypeght deveniwnt Hs pal yisBlaieay nt hase

. mi eroor gaﬁPléﬁll‘:l?‘i’ll COBIRIAHES Wt

- bel onging t:o. the genhu

activity. . Thi-s” polyner “synt haSe: gﬁggmhgggéﬁlgéﬁgly Cl%@%? LéonhngUItab{ed'dd
fRoR? resen S
- inventiony it heRak g fc§¥ﬂ%%hgﬁéggﬁﬁ%s%®xﬁﬁp raked froma“mcroorgani sm. o

acteriumsol-ated fronrfresh wat er . The

ransforned by the wvector,:anda - °

nventr on o

. gene:of the. present. . i nvent.ion can be obtalned by, cheni cal synthesis, orzg_.--n

I thepi .y se ‘¢hai.n react i t echni gue’ usi enomi ¢ DNA:asa  ~ 7 o
ool LA ol oD e R AN BRAh R Ol R e e R0t e
| -sequence g iSIREQ Ry RIRGEOT HRER Wet RokRe: RISHRILRE qma%ctmmfop% the .o
© present . 'invention, PCR detection nethod is applied:to obtain The.. o
. fragment oﬁl\pmthcdtmm@nm haseo aeidi @quanagset Her tiy ém G HDI\NOf rlomlth
'.-_'_Chrorrobactelrrumslo as; ten'R at e, prtra é/ t'he .aenomi’'c DNA i

o olymer sy thase activity; or a po \pept1 e omprtsmg an amino a01d sequence set
S forth in: SEQ ID NO 1 wherem one: or more ammo ac1ds is replaced deleted

30 replaced or added the pol\peptlde havm pol) mer sy nthase actr\rt\ Preferabl\ the .




'_.|solated frontthe straln of . Chronnbacterluntsp |s knomn dnc the art
~ that”any 'suitabl e medi um for .instance a:nutrient rich nedlun] can be- used
for the preparatlon 07 of" aenonlc DNA. “To*obt ain'a - DNA fragnent contalnlng
‘the polyner - synt hase ‘gene derived- frontChl onnbacterluntsp a.probeis
- preferably prepared. ‘Wl I-conserved-regions. of . the - polyner ‘synt-hase" gene-
~‘are selected- frontthe known. : ami no- aci d sequence - and ' nucl eot.i de sequences
'f“codlng for them can:be estlnated 1o deslgn ollgonucleofldes A prlner pair -
- cof wanpli fication nucl eotides’i's  d&&¥ e 'achleve 15 this purpose An- 'f'“
. .exanpl e: of i t.i cIeotldes s shown=. Figure:3,:in whi-ch:-
"SEQ I D Norgéoplgb ﬁ%ﬁ eéto{;? ad)q%gp%rd pri mer and - SEQ. I D NO 418 used .as the . . .
" reversé€ priner. The anpl i fi'ed DNA’ fragnent can. be. dlgested Wwth a SU|tabIe .
- restricti-on enz for 20 exarplée ,4pa:tl- and: Sal |:.i The DNA fragnent f:ﬂ
- then dephds M?rat@m%vett L EwREseR NNeHioRaR |”ﬁéSfSHB§B fenaigEmed by jtke | gat ed -
“into a ve n enzyne, whi.ch can be
j{'ApaI and é%%@rgéﬁihgﬁgith@h&%%ﬁgT@&h&nﬂfhﬁﬁgﬁggégght invention-is a ,'; §
< -reconbihant Vect or -conmpri sing: 25 -an‘i'sol ated pol'ynuct eoti-de,” mhereln the"

‘-lsolated pol ynuc tide.is enco for .a. eptide conprising an. antno
. acid sequémfﬁhsefu &k wapﬁﬂeebq h rgsegj { ‘en%  Ji8r PYRTHRL PTAdYGRE ty:
- & pol-ypeptjoienGomRigriidg canuam maagbana%@%a@ﬁanseah 5Okl JolynaERbii® NO 1
. wher ei.nione-'or -nore am ho -acids: i-s:repl aced, :deletied, repldced or: added
. the _pol. ypepsitckwstthagi, anas p&ﬂ yhtemr@ydmgasmbadlmemswn a; Imedlal;n fcunttahemo o _—
f”enhodlnent J the, gres% i nyent i on. 13 nsf o |nanlé St (ﬂed by R
Nipsrabli, ER g he" rSS?Pt?PR%n c By SPT RE &‘é‘g% k‘}Bntlon L
i nto al(hosnrefegym a@tpdﬂ@erlspmth the. expressron vect or used inc e
construgcting. sald 't he T econbi nant -vector.: The. ‘present. inventioen’is not-
~intended to limt the- ‘use of partlcular host as- Iong as it is, capable of
- expressin t
.. mcroor gagl)ﬁséd%ﬂb&{%ﬁfl? gﬁ%l r?ar?% ggteﬁla@&ﬁ%hgﬁaél lm ggﬁhggﬁdgg e
~ Baci | lus: tij’arr2Q)utyBa$)bﬁctfsramm tﬂtanghuuﬁdyﬁn@amcalnaroewmemmd Ca‘arwhlblas or.

ani mal. ceI s such as | i1 nes. "I f bacteria such .as; o
- i croor gart %%?slrﬁtsanbrfgtrﬁe tBhet 78 émeﬁpdstqr@s@ dtt%ﬂararps%mé ae used_
-.-as’ theli‘osﬁmrtétf&%sBﬁ@lfér@&bf?@@fth%eﬁﬁon he ‘present-inventicon.is 25 -preferably. - -
. constituted such that it  contains.a prormt er, the DNA fragrrent of the. = "
: .present invention, -and a. transcri: pt| on term nat| on isequence. . This'i$ to .'
. ensure the-occurrence of - autonom)us repllcatlon |n the host Pr eferabl y
! the expr essi on vector - Bl : :

_BRIEF DESCRIPTiO\f OF THE DRAWII\ GS

20 For the purpose of facrhtatmo an understandmo of the m\ entlon there is 111ustrated mf R R

vxhen cons1dered in. connectton wuh the fol]owmg desc11pt10n the 1nvent10n its v
i _constructron and operatlon and- many of 1ts adwantaoes would be readlly understood-_-_-

-';'_f - and appreC1ated s

o F1gure 1 _I"rs the ammo acrd sequence of the polypeptlde of pol} mer synthase as: _: o :

'descrlbed in one. of the preferred embodlments of the present 1nvent10n

"~ Figure 2- s the nucleotlde sequence of the polx nucleottde encodlno the p01\ mer' _' T 2

300 o 'S\ nthase as dexcr1bed inone of the preferred embodlments of the .

-'the accompammo drav&mo the preferred embodlments from an mspectlon of V\hlch, o



: |ncIudes but not Irntted to pGENtT and pBBRlNCS 2 derrvatrves eremnse thefpz,

_ *pronpter can be of any- type provrded f-hat it can ‘be expressed i.n the host,
. Exanpl es of .30. pronpt ers’: uhrch are ‘derived:fromE.  coli or: phage lnclude
trp- pronoter lac. pronoter.: .:.ptprornoter,. pR. proi:not er. 40.177..

~prono. ter. T6 i-ntroduce. the: reconbrnant vector into -a host. ntcrooraanrsntTyf”
any- knovkll nethods Can be used For ekanple if. the host fi-cr oor:gani-smi s E.

“colt, the caIC|untnethod and. the electgoporatlon et hod can be used | f

phage DNA is-used ‘the invitro- packagrng méthod can be: adopted ExpreSSlonﬁip;

- vectors such.-as: YEp1%51n1X&R§% are. enployed if-yeast is-used as t'he- host .
: Apcordlngly ‘the prgno er.

-+ .method 10 for 1ntroducrng t he reconbi nant - DNA into yeast includes the
ze.electroporatron net hod, . the spheroplast method .and:the 1ithiumacetate Lo
 method.. | fFigHEAal - céd fhe w&eouéede%nt%é)fﬁbstampélfprté@stuurheqr@et o¥esl och as ©

. pCDNAI ‘o pCDNAI A”%@P@R%%@ﬁ{t@gﬁééf } e ﬁgrrt{res\mtte UL OgANG Ju8Genbi nant

- DNA- into ani mal’ celfs can ation-netk or-the-potassium:-
. __phosphaﬁe et hod. . Thiee pre&eredternbpdenmtmmfthé pﬂ:sdltsm,\leﬂﬁers a process for. -
= producrng ‘pol ymer: conpri-sing. t he "st eps*of culturing a transformant -

can be gal 1 pronoter or gai 10 pronoter -and’ the;."

conprising an isolated polynuclebtide as set..forth in-any:of the precedlng_ﬁy"

- enbodi mENtgei0 4a MG frlmrwmlsataﬂmpetrg%ldrealbewmter)laam%rm@n%etaeover' ng -
~ the ‘pokynmer=fromithe cultured nedium paol ymer can formed--)0 -and - -

. accunul ated’in._the mpanbﬁbnndmtmmﬁmoonweﬁﬂmonampkeﬂhbdcmsapnﬁor cul turing-

“ theé host is' ‘also’ used JLure t ransfornma resent invention. .
- The nedi um for"the £¥ hgfp % B?%%QP&@‘ i%ﬁ@sgﬂgnhgi gﬁﬁsntbelonglng'-'
~_to they@enus: Cupri a)ﬁrauﬁe&émﬁ’aﬁu@mmae @esehh@vBqpn. - i'ncl-ude a -medium -
contai ning-a carbon ‘source assimlable by. the- ntcroorganrsnt in which. a
“'ni-trogen.‘source: i norgani c. sal ts. or-another or gani.c nutrition source has -

. been’ Ilnlted for.exanpl-e a mediumin vihi ch the . nutrrtlon source-i-sin-a .. i
range ‘of 0. 01%to '0.1% by merght of ‘the medium - 1 This” polyner- synthasew'_y

- can:Synt. hG};EIAIIaEDdDESQR&PTI(()NCﬂ)FﬂTIEE)NE’WE{)N ng of nmononer Uit S
3= hydroxyalkanorc acid. represented -by Fornula | ‘wherein R represents a e

hydrogen at om or - a cl. to G aIkyI group Tr|-71 21 12 ta 77- 21 5Fornu|a i;f'
' 15 The present inv entlon relates to a pol\ mer S\ nthase and a Uene encodtno for’ thrs__ S o

- enzy me In more- partlcular the present 1nventron prO\ 1des a functlonal gene encodlng_. .-
' for an enzy me of pol\mer smthase a recombrnant \ector oontatnrno the oene a
i _‘.:I'.transformant transformed b\ the \ector and a p1ocess for producrn p01) mer S\ nthase o
o " '."vx thh relates to the sxnthesrs of plast1c hke pol\ mer b} use of the transformant K _' )
_-_Herernafter the inv entlon shall be descrrbed ac:cordm0 to the preferred embodrments__..r;
.' "llof the present iny entron and bv referrrng to the aecompanvmo descrrptton and

- .ﬁ;'_ dravx 1nos However 1t rs to- be understood that 11m1t1n0 the descrrptton to the preferred

3 :-embodrments of the 1nvent10n and to the drawi 1nos 1s merel\ o0, facﬂrtate drscussron of N
. 25 -_-_:the present 1nventron and 1t 1s envrs1oned that those skrlled in the art ma\ de\rse_.'--

\ arrous modrﬁcatrons w1thout departmg from the scope of the appended clalm

L ;.-:i:The present inv ent1on dlscloses an 1solated polvnucleotlde encodm0 for a pol\ peptlde
L '.comprlsmg an am1no acrd sequence set forth in SEQ ID NO 1 vuth poI}mer sy nthase_ L

) 30 'actr\lt\ SEQ ID NO 1 1s rllustrated 1n F10ure 1




Pr ef er abI y, t'he 'poll'y'rrer IS pol yhydr oxyal kanoate The polyrrer can’ be ‘a. CERL
" copol ymer. i heludi ng pol y(3 hydr 0X) . rbutyrate co- 3- hydroxyval erat. e) random R

"""-'--"COpoI ymer (P(3HBco- 3HV)) or - pol y(3- hydroxybutvrate €0- 3- hydrox) ‘hexanoat e)

- random Copolymer [ P(3HL3-co-3HHx)] . The transformant: carrying the polyrrer
synt hase’ gene has t he: abi |.i. ty 't 0" produce ‘P(3HB--co- 3HHx) vvrth very h| gh
efficiency. . . The conventi-on procesS for producr ng:. RS
‘pol y(3 hydroxybutyrat e). [P(SHB)] ' cauges -probl em'in. physr cal propertr es of ;.

~“inferi'or resistance" to |rrpact becaUSe thi's '-polymer is25-a hi ghI Yy

. crystal-line-pol yner. Degree OF crystal b it sl owered by i ntroducr ng

. --hydroxyval erate havi ng ‘5. car.bon -at.ons .or _._3r-hydrothexanoat e--'having 6
Carbon 1:@bafing tbnthe. premleyﬂrrembehmam ofh ehep @hasamr im@6tisn, aﬁqealsbla@edl bl e :
pol'ymeric Miterial which is also excellent i-n thernostability and B

- fO:Mabi I moyynuclreﬁmt%e qopelseﬁt symikksh gean. Bestiss pharml poensimd)ase sped ser can
-_'_-..be -produc i d e. fyEhronmhact erium. -

2% PLosi A Dahpui sl ating O b BOLBLaRY NS 18 NP IOTRY

';t he aboa/e smawmse wht:recrme dnenmsednasacadbmedie@rtaﬂﬁbﬂnerapb&ced wadh. cofad;tedtm film .

~ or ‘various, vessel's. Further r1 f the r esent i nvent i o be used o
RO T B PR Gl SN SISt R St I U

. The prese%qune@l&sgrzo Imokodes A8 GaN adnae[doh@ hitgLGRPsRgdeds Cdee'ueﬁ
el |- as; that . of the foreaoing.: description. SAl 't hough this invention has

. been descrebednignticr sdgitief. ghe pely ﬁmlmt\detehcedmegn e@obfpepadd ¢antdimng the. it | 's o

under st. OOdarrlrh]atac1%hse ern%g‘?snc eluslg reeoegtf: oﬁ‘rhe I’esee]c llr\eg 1f Olm{' ?—?en ma‘de o
. only by way o exanple an nd- THAEt numercms C g@ Inglt oIS (i

. construgt ity RPddd he ovhEmahitase aAHi@r FaNGeRp, ?)opvfnuﬂ@étlidiz éneydlhe deIesor 1 ed o
‘to W t hout departr ng from the. scope of the invention. - I

_ ‘ -the amino -aci sequence: of SEQ l NO: l where methlomne at: the frrst posmon 1s . '
N deleted 1s also contamed in the oene of the present 1nvent10n ln other words the gene S
'of the present m\ entlon encompasses not onl\ the nucleot1de sequence codmo for the

'_ammo a01d sequence of SEQ lD NO 2 but also its: deoenerated wh1ch except for-

| 15 ":._deoeneracx codons code for the same pol\peptrde The abovementroned mutatrons‘

S such as delet1on replacement or addrtron can be 1nduced bx knovsn srte drrected _-' )

- 'mutaoenesrs :.

- :.In a preferred embodlment of the present mventron an 1solated polvnucleotlde_"_-f_
-._ 20 .-:comprrsmo a nucleotlde sequence set forth 1n SEQ ID NO 2 or the complementar\-': . :_:; o B
. _'sequence thereof 1s drsclosed SEQ ID NO 2 1s shovsn 1n Froure 2 Strll another__i_--..-_-
. - embodrment of the present. 1nvent1on is an 1solated pol\ nucleotrde whrch comprrses a i
--';nucleotrde sequence “set. forth in SEQ lD NO vxherern T is replaced b\ U or the"'_ ERTE
i '_'-'complementar\ sequence thereof These pol) nucleot1des are codmo for a pol\ peptlde'

25 ._-._V\ 1th pol\ mer svnthase act1\1t\

'Thrs pol\ mer svnthase 0ene 1s preferablv cloned from a su1table m1croorgamsm ln o
'" '_ accordance mth the preferred embodlment of the present 1nvent1on the pol\me1 .

'-.-..."_._.S\nthase _oene s, separated from a mrcroorgamsm belonom0 to the.. 0enus of e Lt

Wy

'Chr omobacrez fum: 1solated from fresh \Aater The oene of the present inv entlon can be" RR

| nead.1n. a l-ar. ge. afount .usi ng,—__--.__r'-



EXAIVPLE 20 Exarrpl es are pr ovi: ded bel ow- to |Ilustrate dtffer ent aspects and_-----_' B
____-,:enbodl ments of the. présent.invention:. Thése. exarrpl es. are:not.-int ended.in- o
©any. Way tolimt the dlsclosed |nvent|on Wm chiis limted onIy by.- the

“-oclaims. 25¢ Exanpl ¢ 1 d oni ng: of: the Pol yrrer Synt hase Gene from

" yéast extract, IOH 7.0) at 30C and.fher

- .Chrionpbact erium sp.’ “USM2 - ni t| aI Fy,  genom c DNA-IT brary was: isol ated from
: _;Chrom)bct hteriumsp:: USMZ . Chromobact eri umisp.” “USM2:was ~cul tured R
- -overni-ght--i.n 50 m.. nutri ent r| ch medi ugn (1% peptone 1% meat extract, -0 5% RS
-0, enomc 30 DNA was, obt-ai ned,. from ’

' ‘the. mcrog an | na t : I fira n‘ent
e e SGRANER WekhRet NGRLATIRNS SRV Roth: clButRhORR BRI o
.. probe’ V\aslsmbrgeno@rcelpaneﬁ.attmlatamwnsﬁe@mtdrpumd amt@%eﬂ%\dﬁ& gned

- .using. NCBI -dat abase ‘as: a reference. 1D-NO :3-and-SEQ:I D-NO T4.:- were = . -
.. synthesi zdeE nuﬂl@tlﬁéls%%ﬁces%ﬁrﬁtma@e gene was anpl ified by PCR Usi- ng-these

Coai gonucl eotides as priners and the aenom ¢ DNA from Chrom)bact eri.um sp..

" defici ent..

_ . USM2' a$ ‘a ter‘rpl ate; PCR was carried out “Usina 30 cycI ‘est . “each conSisti’ no-

. ofreacti an asdor@mce fth (RO prammwﬁbodaaenfcﬁnhaﬁasaemmﬁon PR 606 for 180 §

= d T | eot.i d “ of a1l from t
Praoment TeehanRUeniabl SytS AR et fode R 8RR ep%ﬁ%‘agﬂvgene
. -contai.ni nggprhalcmAeném@naagbt%M %J%keéﬁael BhifYey L tmnﬁhﬁ@m%s i

‘- Exanple -2 Preparation of -Cuprrvi dus necator Transf.orfmant
. polymer. symldttacsefrcglertee fotraigedh € /erso Hoic fesivni - 5rs el tie dknomnoina thel mmthrg arect or

. pGEMT (P Ly cl d with th Th: |
Prnonens  vALRTRRRaRRS b aloct SRR el YR el bt e e Biymes and

‘t He f epyl-tdf @gmﬁﬁﬁ' pSal ToRMiARIDE W @St %ﬂt@nﬁﬁoaﬂﬁq}%ﬂmt\@fssxhﬂﬁ% baf into a - .
‘reconbi’nant. vector pBBRLMCS-2 .capabl e of expression in. nicroorgani sms:

bel ongi'ng degveh&ogehtiormbgeicsviaws, 2 arbetingrefesbly prggared eB’@H‘@phWedpl asni q

+ vas transtonRRd of The nopm SRR A5 NpeaLAL, eﬁtﬁo HORMEA Dnif S L
HORS ot The popym o Rl gaLRE QLRI

€s1.2e &N} Ugat |o

. transfer, se@Ielnool and nucE!otrﬂé |syquetnbés l‘cedmﬁ’r‘lfbﬂal‘n\ém pdaaSBa dst\nastedl&edddsmn

- ﬁ_t ransf orm

S17-1' by the calciu L
olﬁgonuc? otldes A prlmyer pair of . amphtm ation nucleotldes 1s deswned to achlev

":":::' _1'5'- ~this purpose An example of the amphﬁcatlon nucleotldes 1s shovxn in. Froure 3 1n'.'_'; " _
o "__':__:_'v\hlch SEQ ID NO 3 is used as the fomard pr1mer and SEQ ID NO 4 1s used as the';._. L

reverse prlmer

.The amphﬁed DNA fragment can be dlaested mth a sultable restrlctron enZ) me, for_-:- o

EER 20 .':'-example 4pa] and Sal] The D\A fraoment is then dephosphorvlated b\ treatment.i.'._ e

= "';_"\Alth alkahne phosphatase It 1s hoated 1nto a \/ector pre\ 1ousl\ clea\ ed mth a".___'

'.'I::'-restrlctlon enzx me V\hlch can be Apa[ and Sal]

o -"":-'-Yet another embodlment of the present inv entlon is a recomblnant v ector comprlslno"f.’ FRIEEE

_ 25 an 1solated polynucleotlde vxherem the 1solated po]vnucleotlde 1s encodmg for a

' .._.'_-f.-'polxpepnde comprlsmg an amlno ac1d sequence set forth an SEQ 1D NO 1 wnh'_‘-;i:-' N

" ""'-'"';:"i‘-ffpolvmer S\nthase act1\1tv or a pol\ peptlde compnsmo an amlno a01d sequence set:"": R

_ :.E'.forth in SEQ ID NO 1 V\herern one or more amrno ac1ds is replaced deleted

.-...';replaced or added the polvpeptlde ha\ ing: pol\ mer- svnthase actnrtv -':'5--:2 R B




'chI ori de met hod The reconbr Hant E colr thus obt ai ned and C ‘necator PHB4 .
7 wer e 'transcon;. ugat ed The Treconbi nant E.coli and ‘C. -hecat or:" PHB- 4. - were '
“-cultured 30 OVerni. .. qht in“l.5m: LB ‘medi um and nitrient ri ch rredl um at

.- 30C;.. and ‘the.respective " 15-cult ures,’ “gach 01 m .“were . combined and

~cuktured on a shaker . at roomterrperature - . for 1 hour The mxture was

ot hen;: i ncubat ed wi't. hout ‘shaking for" 30 m:nutes, -and subsequentl y shaken*

" plasmi di

~again for 30 mnutes.  This microbial )
'ur-'ed'-fat '30C fior -2 ‘days;  Si’ nce C.-
- -necai or -PHB-4 | rend drerstant namycin by transfernin the
| Pt TulbEnrhdih PER R PhRIGmE R ATl B WAPPLEP e

S citrate aoaaaeaﬁaaaeret bRAgkAsHBEN r@;thc@tmneﬁeto@r mid@organfnAMPL&d3as Heynthesis.
of Pol ymer by ‘C. necator Transformant's- Each of C.~ necator H16, C. -necwor"

t ransf or maAttoBnktheppBsBidwp@on el sarede sppbedanclidesnpBiRe 2. mHel fimnds, 32. a/L:.'-._'--
di sodi urn l%sgr elrl| thgrseggzﬁrle mphgve v torpglrf%ﬁsda'llnbe a%pl%dh%lg [Qe¢ %w@g§phat e,
enrent.s - dan

.. 0.54.al urpe nt.ai-ni-ng . race.e I ncubated:in a.
_'-'_-__f | ask & 300G, 1a@bdm gtll. Thesar ety«ms rcawa& caddedcrati\ tdbeained iVenwrs oapable efecat or

"'-'.transfor ni-ant's-a the.-mcr oor gani-s ture 48 an hour's. - -
' Each of serapﬂeorgsre@w%ca‘m rF’Pé‘h”E‘tsoF uc ad £ Iﬁgﬂg”ﬁ ’\ﬁafé’[’rcrlg}&f%éﬁ‘ed |nt0 ;

- the above pmaeral wdPdl Wb rrltrt@étvéctgrs tabakosk ard. Shufeenalmrkelpel oi 1~
( CPKOy, had - been added, and each.strain. was cul tured: at -30C for 7_2 hours

| i a 250 wmieaftdaskh tl&odstumlmad:rezr) atee s¢ ﬂraStlgirtt)aonmscardded)tilmd

3. hydroxywal erate (3HV) generation. 50 no/k kananycr n Was added |n the

" medi us for .C necat ortransfor nmants. For poly{3- h)

- - dr oxy uE Y I Braei 3- Jamdém@nmabnr/sahe&rseqs aséaydrlwsyétméaeaﬂﬁ@ DNA fraoment_- RETE
[ P(3HB-co- 3HV- coSHHx)] t er pol ynmer % hesis: various concentrations of.

" sodi um valipahe vasier ﬁ@ement} 35 gmip qait nae t%mec@ort %etlnerarwwalezi al of e

T CPKO and then lroated to produce a recombmant vector

ln a further embodrment of the present m\entlon a transformant 1s obtamed b\ o ."
..'mtroducmg the recombmant \ector of the present 1n\ entlon 1nto a host compatrble' Lo
mth the express1on \ector used in" constructln0 sald the recombrnant vector The
_:j'_:.f_.present inv entlon is not mtended to l1m1t the use of partrcular host as lono as it is R
I capable of expressmg the taroet gene Surtable exarnples that can be used are- .
L mtcroorcramsms belonqmg to the genus of Cupr zawdus Pseudomonas or Baczllus or . |
20 \easts from the genus of Saccharom) ces or Candzda or ammal cells such as C OS or':

) CHO cell lrnes : |

If bacterra such as mrcroorgamsms bClOI‘lQII’IQ to the 0enus Cupr lar rdus or.' -
- '.-'-"f-‘-f'Pseudomonas are used as the host ‘the recombtnant DNA of the. present inv entlon 15-.' EI
s 'preferabl\ constrtuted such that it contalns a promoter the DNA fraoment of the e v
present 1nvent10n and ar transcrrptlon termmatron sequence Thrs is to ‘ensure the:_ ) AN

_occurrence of autonomous repl1cat10n in: the host Preferabl\ the- expressron VCC’[OI‘.-'_ e

L h Xture. vvas pI at ed -on..Si-mvons .-ci t: rate
“_.agar--contai ni ng 50" ng" kanamycin ahaeut

he Si: mronS- S

.'-_'_'-7_1ncludes but ‘not llmrted to pGEM T and pBBRlMCS 2 dernatl\es L1l\evuse the. ;.' TRV

L promoter ca_n be: of an) ty pe prov 1ded that rt can be expressed in the host Examples of :_ B

- 30° ptomoters V\l’llCl’l are derl\ ed from E colr or phaqe 1nclude trp p1 0mote1 lac pr omote1




;The m croor ganr s were recovered by cent rr fugatr on washed W t h d| str I I ed-..
S wat'er and- hexane (| n the presence of" CPKO) -and Iyophr lized;: and t he wej. ght N
‘---.of the “dried 16 ‘WAs . seal-ed and ‘heat ed at 100€ 40r 140" m hut es vvhereby

. the pol ymer, in the . mcroorganr SIMB "Was | decorrposed int o net hyI ester..1.m -
“.di'stilled water was added: thereto: and” str rred: vi aorously [t was" Ieft and

- separated.into 2 layers’ and the- Iovver . organrc l-ayer- -was ‘renoved -and

anal:yzed for its conponents by capi || a1r()y _gas' chromat. ography through a

+Shi madzu’

U fruct ose, 19 Riradkeedhe FeeQBYOHB ¥RRICSIHH

" capiilary.cotum Neutta BOND-1 (cékint.of 25“min l'ength. 0.25 mmin inner
- di aneter | kness.. rranuf actured: by  G. Sci-ence) |n;-
R é@% g@%%}rﬂﬁt@' ljlo(r?rédeaggl—ﬂdre I\lrlrglse?rar sed at-a rate of 8C mnfrom an.
- ini'tial ténperature-.of 100C The resultfs are; ‘shown®i-nTabl es 1; -~ and 3. L
‘Table 1 shovvs the biosynthesis of PHA b%\p _nécator. transfor nant from
VT sFr e oproovrTRBhads Car bon i

-source: St I gh 'bqubd P‘llryexarlhplee'dg'll‘rb hQ)let d’rlcroorgarllgrh(ﬁ & cblb‘ r%Q'&EFcﬂLn mlelr_lSAd

corrpClsr ti
: NS and the electroporatron method can be used If phace DNA is used the in- tmo

- fpackagmg method can be adopted

N ":Expressron v ectors such as \ plg or YCpDO are emplO\ ed 1f\ east 1s used as the host

"'_""Accordmgl\ the promoter can be oal 1 promoter or aal lO p1 omoter and the method'_"'.f_' T

. for 1ntroduc1n0 thc recombmant DNA 1nto y east mcludes the electr oporatron method o S
-."-the spheroplast method and the lrth1um acetate method lf ammal cells are used as the '

.‘host express1on vectors such as pcDN Al 01 pcD\A _Amp are used Accordmal he o

-_'method for mtloducmo the recombmant DNA mto antmal cells can be the___"'r "

"""-electroporatron method 01 the potassrum phOSphale method

i:_The present 1n\ entron also drscloses a process for producmc pol\ mer compr1sm0 the'__._"_'_
R 'steps of culturmo a ttansformant comprlsm.q an 1solated pol\ nucleot1de as set forth an ol "
"an\ of the precedtn0 embodrments 1n a medrum contamm0 pol\ merrzable materlals o

and recox ermo the pol\ mer from the cultured med1um The pol\ mer can be formed |

- 20 _and accumulated 1n the transformant

' j' _A con\'entional method used for culturmo the host 1s also used to culture the
' transformant of the present iny entron The med1um for the transformant prepared from_ R
o _a nucroorcramsm belonom0 to the oenus Cupr iay zdus or Pseudomonas as the host-_-.'_;_.__"- '

5 _'1nclude a medlum contammo a carbon source a551mrlable by. the mrcrooroanrsm AN

whrch a mtrocen source 1norgan1c salts or another orgamc nutr1tron source has been E e

g -.lrmrted for example a medtum in vxhrch the nutrrtron source 1s ina ranoe of O Ol% to i, S

.O l% b\ weroht of the med1um

..30:: The: carbon - source- is ‘necessary for ‘growth “of the .microorganism, “and-~it is " -




3183HV3HHX Tr| 'ttlsforrnot 3 '1 ,_0“ 2 64 —".'2 100ND ND'HGI S

) -s1multaneousl\ a startmo mater1al of pol\ mer. The carbon source used can be derr\ ed:': R
. from. hvdrocarbons such as glucose fructOse suctose or maltose Further fat- and 011-'_. _
' __-___related substances ha\ 1n0 two or, more carbon atoms can also be used as, the carbon- L
."'source These fat and orl related substances 1nclude natural fats and orls such as corn" R
3 : .'._.-orl sovbean 011 safﬂower o1l sunﬂower orl ollve oil, coconut o1l palm orl rape o1l |
,]I-ﬁsh 011 whale orl porcme oxl and cattle o1l alrphattc aC1ds such as acetic -acid, -

- .prop10n1c ac1d butano1c acrd pentan01c ac1d “hexoic acrd octano1c ac1d decanmc‘ o

g acrd laur1c ac1d ole1c acrd palm1t1c ac1d llnolemc ac1d llI’lOllC ac1d and m\ustrc ac1d N
‘as V\ell as esters thereof alcohols such as ethanol plopanol butanol pentanol . o
| lO fi-hexanol octanol lauryl alcohol ole\fl alcohol and palmrt\fl alcohol as well as- esters--’f
- ':T"-__":.theleof l\/Iean\A hrle the n1trooen source can. be der1ved from ammoma ammomum‘_' o
»'Salts peptone meat extract \east extract or corn steep ltquor The 1n01 "antc matterl-‘_‘. s

-";1ncludes monopotassrum phosphate d1potassrum phosphate maonesrum phosphate AR

N {maones1um sulfate and sodlum chlorlde

o The culture is preferabl\ camed out under aerobtc condttlons vuth shal\mcT at 30°C to_'_' -
34°C for more than 24 hours preferabl\ l 10 3 da\s after expressmn s 1nduced
: Durtno culture ant1b1ot1cs such as amplcrllm l\anamycm GentM\ c1n anttpvrme or-'

.'. '___tetracy cl1ne can be added to the culture Accordmgl\ the. pol\ mer can be accumulated S

- 20 '1n the m1croor0amsm and the pol\ mer can then be recovered _' P

:"'.'-To culture the mrcroorcamsm transformed w1th the express1on vector u.stn.q.an'--‘- '.
C ._l.1nduc1ble promoter 1ts 1nducer such as 1soprop}l B D- throoalactop\ ranosrde (IPTG)_
or 1ndoleacr\l1c ac1d (IAA) can also be added to the medlum To culture the ) _
.‘ 25 ' IE'IItransformant from ammal cells 2 as the host medrum such as RPl\/Il 1640 or DMEM:-‘ o

_'-supplemented V\lth fetal bovme serum can be used Accordtno to the preferred T

L -';:embod1ment of. the present 1nvent1on culture 18 carr1ed out usuall\ 1n the presence of e

% COa at '30°C 10 37 C for 14 to 78 da\s Durtno culture antrbtottcs such asl

E '.l\anamvcm or pen1c1ll1n may be added to the _med1um s




' e ; 60 Nal:

_' .Transforn'ant_: 2 8 0 2 57 2

: .;.ln accordance wrth the preferred embodrment of the present mvenuon a pol\mer_".- .

-pur1ﬁcat1on step can.: also be camed out Preferab \ the transformant 1s rec0\ ered B
' from the culture b\ centrrfuaatmn then vsashed V\lth d1st1lled V\ater and hexane and_"j"f
'pdrred Thereafter the drred transfomrant 1s+ suspended in chloroform and heated t0 o

_ 'extract the pol) mer therefrom The resrdues can are remO\ ed b\ ﬁltrat1on Preferabl\ __

S R

'methanol 1s added to thrs chloroform solut10n to prec1p1tate pol\mer After the:_'.

= supematant is remO\ ed b\ ﬁltratron or centrrfuoatron the precrpltates are dr1ed to g1ve o

purrﬁed polvmer The resultm(T pol\ mer is’ conﬁrmed to be the desrred one ina usuall

manner for mstance b\ oas chromatooraph\ nuclear maonet1c resonance or others

':-Thrs polvmer sxnthase can svnthesrze a copol\mer (polvmer) consrstmg “of - a
'___'monomer umt g-h\droxyalkanorc acrd represented bv Formula I \xherem R R

represents a h\ droaen atom or a C 1 to C 4 alk\l 01 oup

-_"Preferabl\f the polvmer 1s polvh\/droxvalkanoate ‘The pol)mer can be 2 copol\ mer_:_.-:__

- ;_'-mcludm0 pol\ (3 h\ drOX\but\rate co h\ droxnalerate) random copolvmer (P(JHB- -

".co JHV )) or polv(g-hvdrovautvrate CO- 3- hvdrOX)hexanoate) random copolvmer_' -

i - 20 .l.'[P(_JHB co JHHX)] The transformant carrvmg the polvmer svnthase crene has the_l__'-._"'

'._'abrlrt\ 1o produce P(JHB co .)HHX) w1th \ery_hroh efﬁcrency R

~The  convention process-for '3"'broduéin'o:'='55§bl:\7(-3:hl'dr'o'%ybu'f:{;'r?at'é)h";" [P'(s'HB)]"="-éaase's"--:-' RO

'_ _'problem in ph} srcal propertres of mferror resrstance to 'mpact because th1s polx mer 1s;'_'_" -

' a hrohl\ cr\stalhne pol\mer Deoree of cr\stalhmt\ 1s lowered bv rntroducmo 3-

--

' '-hvdroxx\ alerate ha\ ing 3 carbon atoms or 3- hydroxvhexa oate ha\ 1n0 6 carbonf__-'-




i ND'Soditun i . Nealerate.

-"f-:"-_atoms 1nto a pol\ mer charn The polvmer-‘ acts as a ﬂextble polvmenc matenal Vshrch R

f-lzrs also excellent 1n thermostabrltt\ and formabrllt\

-"_:ln the present 1nvent10n the P(JHB co .)HHX) copol\me1 can be produced 1n hroh S

Ly 1eld b\, use of the polvmer sy nthase of Chromobactenum sp used Srnce the des1red o

'-pol\mer can be obta1ned 1n a laroe amount usrn0 the ab0\ e means 1t can be used as a o o

'""--,-':'-_.-‘}_"'brodegradable mater1al of vam ﬁlm or \anous \essels Further the gene of the',

e o :-\present nv ent1on can be used to breed a strarn hrohl\ producm0 the P(.)HB -co- JHHx)_ o

'_"_'"'copol\mer o

L _"_The present d1sclosure 1ncludes as contamed n the appended cla1ms as, well as that of coe E
) _';'the foreoom0 descrrptlon Althouoh th1s m\ ent1on has been descr1bed in 1ts preferred'___". e P

. ""_form wrth a degree of part1cular1t\ itis understood that the. present d1sclosu1e of the: i

_preferred form has been made onl\ b\f \Aa\ of example and that numerous chanoes 1n e
<15 .'--the detarls of construct1on and the comb1nat1on and arrangements of parts ma\f be.- '

'__':__:resorted to wrthout departrno from the scope of the inv entron

8 Examples are prO\ 1ded belov& to 1llustrate drfferent aspects and embodrments of the |

TR present 1nventton These examples are not 1ntended in any, vxa\ to lrm1t the drsclosed IR

. 1nvent1on V\hrch 1s lrm1ted onl\ b\ the ClalmS

| "Example 1

B Clonmg of the Pols mer S\ nthase Gene from Chromobacteltum sp USMZ

.“_'tlnmall), t,enom1c D\A l1brar\ Vtas 1solated from Chzomobacrelzum sp USM2

Ch/ omobaclerzum sp USM2 v&as cultured ov em1ght in 30 ml nutrrent r1ch med1um

o d(l% peptone 1% meat extract 0 3% \east extract pH 7 O) at 30°C and then oenomrc

30 _DNA \Aas obtarned from the m1cr oor Uamsm usmﬂ the standard method




. CPK@ . Tran sforlnant 4 O

113 CHI6 5.1 -~
I e

-. _.::_j_a-_To obtarn a, DNA fracrment contammo the po]xmer synthase Oene from- |
. -'Chromobacrelzum sp USM_, a: probe was then prepared Tvxo domam specrﬁc e
'_"ohﬂonucleotrdes desrﬂned usrno NCBI database as a reference SEQ ID NO 3. and .' E

.'_':.'SEQ 1D NO 4, were sy nthesrzed i ':':-j-': R P

wh ) ._ :

e _-;-""_""The pol\mer S\nthase crene vxas amplrfled b\ PCR usmq these ohoonucleotrdes as

' : prrmers and the Oenomlc DNA from C hromobaclel zum sp LSM7 as.a template PCR
v vxas camed out usm0 30 cy cles each consrstmo of reactron at 9>°C for 70 seconds

. _' 10 _-_'60°C for 180 seconds and 60°C for 180 seconds

o -."'-'----The nucleotrde sequence of a 1 7 kbp 4pa1 Sa/] from thls fraoment was determmed b\

".f'.'the Sanoer method The pol\ mer sy nthase 0ene contammo the nucleotrde sequence- k

(1704) SEQ ID NO 1 v&as obtamed

B4 R P

_';._.Example 2

R _Preparatlon of Cuprl\ ldus necator Transformant

" The ApaI SalI pol\ mer svnthase 0ene fraoment vxas ﬁrst 1nserted into a clonm0 vector . SRR T

':pGEM =T (Promeoa) pre\louslv cleaved \Mth the same restrlctlon enzyme The '_ S

- 20-’5"-'fragment was then d10ested aoam \Mth Apa] and Sal] restrlctron enZ\ mes and the'- EE

"'resultmo 4pa] Sa/l polvmer S\ nthase Qene fragment V\as 1nserted mto a recombmant' -> R

" ':"-___"\ector pBBRlMCS 2 capable of expressron m m1croor0amsms belonomg to the_ o
. ";_f:'-oenus Cupl za\ zdus and the resultmg recombmant plasmld vxas transformed mto s _
C upriav zdus necalor PHB 4, (DSM 341) (stram deﬁcrent in the abrht\ to svnthesrze'

. 25 f__g-'..polvmer) b} the conjuoatlon transfer method

"".""_transconjuoated The recombmant E colz and C necafoz PHB 4 vxere cultured:_.__'_‘_,_ L

30 .'_'._0\ emroht in 1 3 ml LB medrum and nutuent rrch medrum at 30 C and the respectr\ e . .

: Frrstlv the recombmant plasmld was used to transform E COll Sl7 1 b\ the calcrum"__'-""»" ERR

"'if'::"Chlonde method The recombmant E colr thus obtamed and C. necaloz PHB 4 V\ere:.' B



N0 accunula I-On.-as. obserVe

'100 ND ND _'V-'Incubated for 4g hout| atdegree C |n|t|al ph 7 C 20 rpntlng 3

o neral - ‘nedi m Sodi-ti mval erate ‘was added at. 24, hot i rS_ Q‘ EREI
oo GUti vations M PHA cont ent-in freeze-dried cell's 81 B e

R-E hi, drovautyrate 3HV '3-11-s;,.drox-st. alerate 3r1tix,

" 3- hydr oxybexar i oat h, -Not, ‘det ected:. ‘Based on.the. resnrts in Table 1_;f},

the transforrnarlt CouI d uti’lize fructi ose for the productlon “of P(3HB) :
__.;___'.hom)pol yner. -Cell : dry wei-ght:  of- 3.1 1.2 - 21 and: pol ymer | ‘cont ent -of .64 2
Vo. by Vel ght .of -t he- mcroor gani sm vias al most . sim:kar: ta that of :H16- .

3.3 0.1° c% ur%gl dea?:}? 03 ml %yc Y"@H'%% ngl_cutltu?enernch%ﬁal\%?n rdgm tehrnper%(t eCt ed’ ,..'

ce

-~ ..obtained Memourcﬁlfeonn@@r@s\ad tBén, treabaed almﬁb@m\smur&e'*o 'Blﬁﬁut%?'andbl omass o
_of the transforrnant was - 4.0 = 0:2°¢L and the- polyrrer content’ was 63 : 2:_

© % by wei ghubsAueT rhaérro@eglanﬁos mO mmté@Seél“tmngtlgmbtah rrtlh@lfpﬂ@ée@ié@ddm CPKO.
- accumul at i of R fﬁ?ﬁa‘? ohidtins W‘%{na}% L %d%ﬂlt\{ 58 :%”6"'63]%% Lgbserved

- |nthetrans or man -Was ..ot eﬁl ent |nt e VI
U Sp.TUSIAVI 2 cort HL6. 10 To- lnvestlgate the pr; oductlon of P(3HB—co 3FI V)
. | T m [er h 1l r pl

j??ﬁgt ggg __sﬁicgd' ‘;,Vneggﬁgopg.ﬁg, gt@als{%}? tS atngm(\am bP treaEEPtrr%% 1 ¢

. plasmrd in the recombrnant E colr mto it, the colomes grovm on. the Srmmons c1trate

o "_"aoa1 area transformant of C necalor P

e .;.'-10"'.-_';.Example 3

T -':S\ nthesns of Pol\ mer b\ C necator Transformants

s '_Each of C necalol H16 C_. necalo: transformant and PHB 4 V\ele moculated 1nto 30

ml mlneral medtum (3 32 L d1sod1um h\ drooen phosphate' '7 8 O/L potassmm-.--
dlhvdrooen phosphate 0. 34 0/L urea) contammg 1 ml’L of trace elements and.-_'--.-_'_ . B e

15 'mCubated 1n a ﬂask at 30°C 50 mO/L kanamvcm was added in. the medrums for C oo ow ;

o ’,necator transfomtants and the m1croor0amsms v\ere cultured for 48 and 7” hours con

g Each of strams H16 C neca107 transformant and PHB 4 \\as moculated mto the':_' '_ ._
' '_"abO\e mtneral medrum to V&thh 3 g/L fructose and crude palm kernel 011 (C PKO) had i

J _._?_};_;_been added and each stram Vuas cultured at 30°C for 72 hours 1n a 230 ml ﬂasl\-_f-.

-.,-_3_':‘,-m0/L kanamvcm was’ added in- the medrums for C necator transformants For polv(o-" - L

i hy drombut\ rate-co-3- h\ drom\alerate co a-hydrox\hexanoate) [P(JHB ~co- _)H\/ “co- .

o "5_"'3HH>t)] terpolxmer sy nthesrs vartous concentratlons of sodlum \alerate and sodlum o

' '_'."_.'::_;__.propronate vxas added tooether vnth 12 _0 ’L of C PKO

Lo _‘.The m1croor0amsms were rec0\ ered b\ centrtfuoatron V\ashed wnh drstllled water-f.:l;

| and hexane (1n the presence of CPKO) and vophlhzed and the weroht of: the drred.'-'i.'.'f e

ronobact eri um:___-_-_' o

Sodlum valerate (2 5. G’L) V\aS added for 3- hvdroxwalerate (JHV) creneratron 305:-" L




l.20necalor t.r-ansfor mant. froanPKO-c

: the transfornant uas nearly 2 fold hrgher conpared to H16 Polyner
“jcontent.r nproduced by thi s r éConbi nant’ “was al-so” hlgher ‘at .57 2 @6by

;:_uerght of the nrcroorganrsnrconpared to.the. wild type. 38 2 %hby.. uerghtﬁﬁr,iﬁ

~of the nrcroorganrsnr 15 The ability of ‘the cloned polyner synthase to.
. accumul-ate . high: "amount. -of 3HV: f r.om | ower. €oncent rati‘on of precursor o

. indi-cates its high affrnrty touards the. |ncorporat|on <. Table 2. shouslpeh”'

I*fthe time profile analysis of" P(3HB— @ BHHX)" accunulatron by C =
v;TAbIe 2. Trnecell dryPHA

( 11) We' :Rhta%‘)seal%ﬂt anLcl (heate Odtbl O°C "f 'r:: IE(P RO,[Sé l?ergdx the polvmer in the :

mlcrooroamsms V\as decomposed 1nto meth\lester 1 ml d1strlled water. was added_-" :

oroanrc la\er \xas removed and anal\zed for 1ts components b\ caprllar\ oas.-.-.__.-_'. IR

Y B

- _' length 0. 23 mm in 1nner drameter and O 4um 1n l1qu1d ﬁlm thlckness manufactured : -_-'

_b\ GL Scrence) 1n Sh1madzu GC 2010 The temperature vxas ra1sed at a rate of

-Table l shovxs the broS\nthesrs of PHA b\ C necafor transformant from fructose '

O m1xture of fructose and sod1um vale1 ate and CPKO

R

~- - PHA compésmon » © - °
T imol%el

o Carbon oy oo Stam o
" .-3EB. (3HV.  3HHx:

=

- Fructose . Transformant - +-
2 Fructese” o Transformant © 2
Rt s HIE 3
'*w@mamu»u»w~k~«
“valerate.
- 'CPRO

ad. et

CeND URD oo
NDND

Sheh o NDT e
L OUND L e

Lo

. Lad 1ad

LY ST S W]
[ an I s JRVEY

o.@

H--H- = H- 1
- o e B R
[ T R "

" Transformant

uﬁﬁmﬁ;se

ne T ND WD

_ Incubated f01' 48 hour: at *U decrree C mmal pI- 7.0, 20% rpm in mineral“_1ne.d_1_.um_f_
©7 Sodium-valerate was added at 24 hovirs r._>f culu\ mon S e e e el
,:LDHA contmr 1:1 txeeze driedcells < 7
S 3EB: 3-hvdroxy bu'\rate «H\ ___-ln diO“. saleratf
\TD ’\ot detecr—d S T

.. 3-hyvdroxvhexancare, .

Based “on: the results 1n Table 16 the transformant could utrl1ze fructose for the U

ontent of 64 ES 2 % by V\elﬂht of the m1c1 ooroamsm V\as almost srmrlar to that of Hl6

. thereto and st1rred \1oorousl\ lt was. left and separated 1nto lavers and the lower_-.'._--' e

. chromatocrraph\ throth a caprllar\ column Neutra BOND -1 (column of 25 m 111--{-;-_; ST

5 f”64£33:ﬁ"~3q£rr.:'bnj" quj;.,;;i;uf-----~

productron of | P(3HB) homopolvmer Cell dr\ we10ht of 3 l 0 2 g/ L and polvmer | REERRN



- 3HI3 3. 71HX 6 . 0..4. 5 =

o _(3 ': O 1 g/ L and 36 % l % b\ V\emht of the mrcroorgamsm) As expected no "

o ."accumulatron v\as obser\ ed 1n PHB 4 Hloher cell dr\ weroht was obtamed when

e if"-.InterestmOlv 1n the presence of CPKO accumulatron of P(JHB co _‘)HH)\) c0p01vmer Lo

.CPKO was used as the sole carbon source The cell bromass of the transformant was,- .

4. 0 0 2 O/L and the poly mer. content was 63 = 2_% b\ V\CIUh'[ of the mrcrooroamsm

' vuth 4 mol% of JHHX V\as observed in the transformant Th1s vxas not ev 1dent in the

s V\ 1ld t\pe C/1101770baclellul77 sp USM7 or Hl6 TR

-'_-'.___nccaloz transformant from CPKO

TO 1n\est1oate the productron Of P(DHB CO DHV) copol\mer sod1um \alerate V&aS
',_;"'added to the culture supplemented vnth fructose The JH\/ composrtron generated b),_:_..._' R

: .the transformant V\as nearl\ fold hroher compared to Hl6 Polymer content' . R
produced b\ this recombmant Vtas also hroher at 37 e % bv wercht o f the.--f‘:- R

. f_.'-m1croorganrsm compared to the W1ld tvpe 38 i 2 % b\ vv 10ht of the | m1croor0amsm AT
-__The abrht) of the cloned polvmer svnthase to accumulate htoh amount of SHV frOm ._

-_lower concentrat1on of precursor 1nd1cates 1ts h10h afﬁmt\ tovx ards the 1ncorporat10n;.-':"_ ' - .

.._:"".of HV

'._”:;_'Table ,_ shovxs the t1me proﬁle anal\srs of P(.)HB co DHHX) accumulat1on b\ C




4 5 = 0 6 45 48 6., 2. 77 PHA pol 11Ydlc XV4

Ikanoate Pc3HB) p 0- hydroxybur Tate ) P CiE - Hx) poly(3- - -
11ydr ox-- ,..i'-.thexanoat e) “I'ncubat ed” for 72 bours ad e2re e C |n|t|al
o pH- =~ 200 rpmln PHA b|Ol ynthesus LT e B

- Time .. 'f—L dev 7 - . PHA .. PEA composmnon {mol®el
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cpolv(3-- o

PI—A pol* h' dio}sutlltanx_ ate P(::IB! ;J::l'\, *—h dxo_ fbur}_. =} P(2E
. ":i"'..'-h\ d:ow.,hexanoare; ! SRR SRR R :
Inruuated fcu _.-_ homs ar 30.4 egr ee C 11714 i.‘WT—I “.I_-;JC'{.ZI rom PEA_-b'io:»s‘._\_"ntl_iesié__ﬂ
inedmm ' N A ' T S
- T CPKO whas addsd Juunz iAnculation 0 1] ) S .
i h_?HA content 1 freeze-dried cells w err: cL_-’_rerxllixiféc' w18 Fas "h_rum'tro’taphx \GC 1

F fom the results in Table 2 the JHHx mol% fractlon could be contlolled based on the _' ' o
a .'-':".2-3_' s durat1on of cult1\ atlon and a ranoe from 3 to ll mol% could be produced' llr.qh cell; .
.f_:_blomass and pol) mer content vxas obta1ned when cultu1 ed for 77 hours Total cell dr\ o

_f-._.:vxewht of 8 8 i 03 g’L and pol\mer content of- 83 =+ 4 %. b\f:weroht of the

- mtcrooroanlsm was obtalned Cells Were predlcted tobe: ut1hzmg the supplled carbon i

e ;-i-source efﬁc1entlv as 1nd1cated bv the substantlal decrease in the concentratlon of R

10 res1dual orl untll none vxas detected at the end of 77 hours cultn atlon A

'””'}'-Table 3 shov&s the b1osxnthes1s of P(JHB CO- JH\/ co _)HH)\) terpol)mer b\ C

'f-necaZOI transformant from mtxtures of CPKO and \anous concentrat1ons of
A A precursors




_l[nedluntadded dur ng |noculat|on'P. c fre-
TLeft-th _Finei :2. as- cIuJOInatozrath'((ID Frontthe res

cul tivation and a range fron13 to 11 nol:% goul.d “be: produced High: ceII

ﬂzeudrled cells mrerel'{;
lts7in Table 2 the'";i
L BHHX W61% f.racti-on - coul d=be: cont r-otl ed based ‘on“the’ - duradtion-of e

" bi-omass and - poiyner ‘content’ was. “obt ai ned when- cuItured for: 72 hour s: Total'dg :
ffjceII dry melght of 18.8. 0.5 g/ L and pol ynei- content’ of 83 "4 % by weight of“f'

t-he ntcroorganlsntmes obtalned Cellslgvere predicted. to be ut.i-d-zk ng. the

f?isupplled carbon -7, ‘source eff|C|ent]yL as .indicated by the Substantial = .
. -decrease-in the- concentratlon of -=10" resrdual oi b= unt il none ‘was ‘det ected” atf“f”

"'the ‘end of. 72 hCurs cultlvatlon

o P xtures of....cPKO and “: ‘vari ougis

Table.:i 3 shoms t-he-. . bizosynt-hesis.. of
Jnﬂﬂysc_ necat oi transfornant from"

‘- L Concent rations L -0 of precursors
15 Precurdbr&ﬁhk dr{rBH&. PHA @omposi tion: (i3 ﬂ@ksmpﬁnbthWEbghtcont ent .
D ,.L .|_35U._.J 5 &ﬂHBl 1\--3wHHhv $pd|un1yalerate _

N et U AERY L 3HVY HHx

© P(3H137co-. 3HV~co 3HHX) - terpolyner

{f_Y

o1 |
D g
1]

o ,\odium v 'tler R T SRR SR e
3 So0=1 o 89 _pﬁzo
3 Rk T SR [ B R R h

. Ce e g g 1
7 R
._:1 '

1A SRR
e s

g 69= 3 81 .
.'bodmm Pr0p1onate S R I
- =1 . 2 S8
7 o e —W oy
* loc Lwated tor ;2 hou<- at 304 "1--3..(:. 1ntzal pH 'U“ rpm n ?:I—a bru&' Ll'hx. ~1~ :
' ;nr-duun Précursors vere add:—u at 6. Lcurf- of Lu‘tj‘ annn. L S '
- PRO was.addzad ¢ during mocularion (0 hﬁt.r\ e . N

DHAL courenr m tr-:-*ze dued cellx were oetermmed *sa 01% clnomato'rmph‘ UC ) -

- As; shown in Table 3, the JHV mol% fractron could be regulated by addrno a ranoe of
- :":__5 - -drfferent precursor concentratlon Generallv, 1t was found that: the SHV mol%' '

’1ncreased wrth respect to 1ncreasm0 concentratron ‘of precursor Wrth sodrum valerate _' S

~ the’ JH\7 mol% ranoed from 74 to 91 mol% Subsequentlv Vuth sod1um proplonate 1t':_ :-'_.: E

i "":':"ranoed from 1 to 31 mol%

10 '-'_-'_The .)HHX mol% fractron V\as hroher vxhen lower concentratrons of precursors V\ere__-_ R

':'_lzf:used It vxas 7 mol% and 8 mol% vuth 1 g/L sodrum \alerate and sodrum propronate o

'_ _ :produced when 9 Q/L of sod1um \/alerate was used Generall\ cell bromass was hroher._.._ AR w

o ;.vxhen a lower concentratron of these precursors v&as fed

' _'_-___respectlvel) HrOhest pol\ mer content of 69 + 1 bv weloht of the mlcrooroanrsm was - R :

-»Thereafter the drred C: necatoz transformant cells are suspended 1n chloroform andf"' Dl

- -_-heated to 60°C for 4 hours to extract polvmer from 1t The resrdues are removed b\ B R
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: 'ﬁltra'non Methanol is added to th1s chloroform solut1on to precrpltate polvmer After._ e

e the supernatant is. removed bv ﬁltratron of, centrrfuoa‘non the prec1p1tates are dr1ed to""_"."

- give: pur1ﬁed pol) mer.-

25 ,The resultmg polvmer 1s conﬁrmed b\ nuclear maonetlc resonance A total of 73 mor"f. :
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