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WFFER R OMEEE (F030) : Pseudomonas sp. 61-3 HI SR DR IE KM PHA B A B4 (PhaCl) |

PHA EAMEEDOREBE L R ARBH 6 LLED 3- Fux 7 I/ CoA (3HA-CoA) % ASHHME A AR
BB 3-8 R 7Y /L ACP:CoA T A7 =7 —1 (PhaG) . & 121X, Ralstonia
eutropha kD B-/r v F4Z—+F (PhbA) BLXOT & N 7k&F /N CoA U ¥ 7 % —F (PhbB)
D BT HEAN LT R eutropha DR Z K EER LT, TOMBZIKEEHED 2V T EEL
IREAME—DRBFEIRE L TER LR, AU-3-E FeXx g (PHB)) . HH\E, RkE
$¥5~8D3HAZ = ;2. 4 mol%HL Y IAE 72 P (3HB-co-3HA) HEER Y = AT )V ZE A LTz,

WFFER R OMEEL (F530) : Introduction of PHA synthase (PhaCl) and 3-hydroxyacyl—-ACP:CoA
transferase (PhaG) genes from Pseudomonas sp. 61-3, and beta—ketothiolase (PhbA) and
acetoacetyl—-CoA reductase (PhbB) genes from Ralstonia eutropha into PHA-negative R
eutropha strains resulted in the biosynthesis of poly(3-hydroxybutyrate) [P(3HB)] or
poly (3-hydroxybutyrate—co-3—-hydroxyalkanoates) [P (3HB-co—3HA)] consisting of 3HA units
of 5 to 8 carbon atoms from sugar or carbon dioxide as the sole carbon source. The 3HA
mole fractions in the copolymers were less than 2.4 mol%.
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PHA composition ( mol% )

Plasmids 3B AV IHIMV 3HHx 3HO
(C3) (C6) (C6) (C8)

PRKmKSc-CIGAB (oo phaC’l, phaG, phbAB) 97.6 10 03 03 08

A composition was determined by GC/MS, and was confirmed by 500 1
NMR. 3HB, 3-hy 1 3HV, 3 + 3H4MV, 3-hydroxy-4

3HHx, 3-hydroxyhexanoate ; 3HO, 3-hydre

£2 ARSNEHEASR)IZTLOYELMOR) TRTILEDLE

Melting ~ Grass-transition oo p  Extension to
Sample temperature  temperature oune? usile strengt break
Smp < modulus (GPa) (MPa)

(0 (C) (%)

P(3HB) 176 35 40

P(97.6% 3HB-co-3HA)
(This study)

P(80% 3HB-co-3HV) 145

e A = &

o o= =
N
=
b4

P(94% 3HB-co-3HA) 133
rP 176 -10 17 38 400

LDPE 130 -30 02 10 620

3HB, 3-hydroxybutyrate ; 3HV, 3-hydroxyvalerate : 3HA, 3-hydroxyalkanoate (C,-Cy,): PP,
LDPE, low-densit
poly s ¥ polyethy

(2) TEFI CoA HNARFL T —PELT
WK BT % PHA IZ DWW T

PHA % &K % Pseudomonas J&fHFE I8
BRFIE LTHERT D EREK 10 D 3-
E ReXo7h o E Eksr &3 % PHA &
BT D78, R eutropha #¥z ¥RIZEH
5RO Q) OREROFRIKE L TLLTFD
ZLEFM LT, i) R eutropha ®HgHilE
BRI F 1T B REBRIHEES Pseudomonas J&HE
B TIEH 1TV, ii) PhaG BEFE D+
DIIEMRBUIZ 2 T 7 7 X — RN %ETH
b, iii) 7EF I CoA B~ 1 =)L CoA ~
DOEWEN R eutropha TIXD 7w, 2
T, FIRMBERIEAR O NY 7 ad



FEEHIZESML T DI W TRHLIZEZ
A, PHA OFEMER L/ ~—fkic 2
FHNIRINo T,

RIZ, 11) 2B LT phaG EisF DHBLIZ
SWCHE L7, phaG 85T % PHA BA
%LE% (phaCl) & & HITKIGE TRILX
w75 FEHE (RFER 6 LLE) @ 3HA
o= /F®ﬁ@@ﬁi@%ﬁf%5 N
HMHNTWND, KIGE THRELSE 72 PhaG B%
FiE, SDS-PAGEB XV =AZ > 71wy h
IZBWTHEE S FREE R U 33 kDa |2 &
DM, Pseudomonas sp. 61-3 TlX 45 kDa
IZ. £ LT, phaG B T+%2EALL R
eutropha Tl% 33 kDa & 45 kDa (2 X 41
72 TDOHTEDOENK 12kDa THDH I &
235 . Pseudomonas sp. 61-3 HERN TIX
PhaG 7% 3HA-ACP L < F5G LT D (JBx
AATUWND) I3, R eutropha TIXZ Ok
BN, HDHWE, EIRPN O 3HA-ACP
TFHEENEI DR vy Ex b, £+
ZTC, DIV THHNT D, TkEF
Jb CoA HIVIRF 7 —BBIaT (accADBC)
ERIBEMN S 7o —= 7L, FNHDE
{6+ % phaCl, phaG, ¥ L\, phbAB &5+
Lz, lac Yo —X—5HDHWVIT R
eutropha @ native 7’ uaE—HX CTHHIT B
rHr e wmEH LEZ T 7 2 I K
pRKmKSc-accC1GAB & pRKmScK-accCl1GAB %
FNENHBE L, ZL T, 2077
A X K% R eutropha PHB' 4 B X ' R
eutropha C-TnGmHX8 |ZE A L CHHHA X £k &
ERL, 77 b—RAZRHFPE L THE
L7c, ZORER, WThoMEx kb 4AE
D3N S AU PHA SRR TwthLL FToH 0 |
SHA = MM &9, P(3HB) DAD
B ST,

Pseudomonas sp. 61-3 |Z phaG 85+ %
AT D L RE 6~12 O SHA 4R
MNEE 272 P(BHB-co-3HA) NG R S B D3,
R eutrophall phaG &l T%2EALTHE
% & A72 PHA W2 SHA == R AME & A EHL
DIAENZRNZ LD, PhaG fERE O+ 7%
WEMERBIZII M S0 a7 » 7 X — R Y
Nh LRV, AW, TGRS
1B D 3HA = MEKGDOZ®HIZ1E, PhaG
R LIS DEEZE N & BICHETH D lhett
bHdH D, Ir. PhaGEEBRIZI R T VAT VT
—EBIEEL D b T AR T T —BIEHD
NEWeEEEINZZ L5, R eutropa
EIETELTHD D WIZZBILIREND
P@%cw%MiEAfJEX?W%Aﬁ
THEDITE, - R T b sy
%Akﬁéﬁtﬁﬁﬁgﬁ%%7m~:/
T LTIHEFIZEANT A LR R eutropha
BT HRH 7 7 v 7 A S LITHRT S
IENRRBETHDL EEZ LN,

5. FRRERLE
(WFFEfR £,
I TRR)

(Faw&R) GH71H)

OFEEE, MR, WAL T, HE
B WM SLA. Mn‘ﬂ%ﬁ&i
Ra]stonza eutropha \Z 3T 2 AL
BEAENLZEEAERY AT 04 E
. BARRZ LSS 2013 4FEE (AR 25
HERE) K&, 3 H 26 A, B

O E, AL, WAL T, RIg
L. KIGE 218 1 & Lim Aokt &
BRY T AT IVOEERK., AAEZE L
2 2013 AR (CFRk 25 ) K&

26 H, &M

®ﬁ$ﬁ%% SMEE, BEE, HE
B . RAMEYSLAE. RRERAEHREE A L
71'& ) E RaxsT7vhrBoOrERR.
A AREY) TS TN SRR 53 K4 (2012)
(19D, 12A1H, %Wﬁ

@OFEEE, SMTEE, HPE | i
/l* AR ELZE | FHHR % Ra]stonla eutropha

B D NEIEEA AR 2 LIz LES
TJIXTwwéAﬁ AARAEM T FS
2012 A FE (SFRk 24 2 FE) K= (BF 64 [F]) |
10 H 24 B, #ETH

OFEEE, SMTEE, HPE | i
B, TR B, IRELZE. Ra]stonza
eutropha 28T D HEHIEE G KN
DIFEERNY = AT I)VAEESKICET HF
g8, BAREY TSN S M K=
@mn(%mED12HmH et e

ONFEE, AREM4E, HPRE %ﬁi
B, TR &, RIE5LE. Haﬂb‘ﬁﬁ
R A U= 2 Ralstonia eutropha
Wk EAR) 27 VoA E5EK. H
ARAY T4 2011 4EE (CERK 23 4EFE)
KZ (8 63E), 9 A 27 B, HA

OEMER, HPE ., IMEE, HiFE
fE. MIEL3E, HLEA PHA A& RGBT
i AN L7 R eutropha FH¥A X FROIMST
BB T COEKEM, BARRRY
SV HARIE - PIESCGEHA R RS
(2011), 9 H 17 A, =&

WHIE o 1 K ORI FE 4

6. WFTERHRE
(D) WFgefzs
FAWF 5L (MATSUSAKI HIROMI)
REAR RN RS « BRET A2 - B
e %5 30326491

(2) HEHEMF 2T
M B (TANAKA KENJI)
E&k% PEFEPE T 0 - Hf%
e %5 0 20236582



