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ZHEOMAEDDPEHYE L U CHINICERET 2R & Rex o7 un o8 (PHA) X, F40
BE/R A A~ A G ETE E T HENMNET T AF v 7 ThDHZ D, BERARMOHZEM L L
TEMMEPIIF STV D, AR TR S k7% PHA TH LR U b Fr X7 % U P(BHB) I
Cim=y FMBRDBRERY v —Th D2, Melkz LRI RIS 2720 FERAMRICIEE LTy
W, — ., RBU@E-E Raxs T X UfE-cod- b Radi~xd ) LHEAE [PSHB-co3HHx)]
FEN I HMEZ R U E e MR L > TR E(L T2 Z L b TV, ZivE Tz P(BHB)
EPER Ralstonia eutropha OUWZEIZ X0 | fpih % [RFEP & LT P(BHB-co3HHxX) & 2RI A S
BT DR Z BN ER ST 23, 3HHx 70578 0.7~2.7Tmol% &KW\ Z & RFRE & 7> Tz,
PHA OIEJAWVHABRTOEMALEEZET S &, 3HHx 5% 10 mol%fEE THEIEY 5 T3
ZEMEE LV, £ T, AWFIETIE R, eutropha ¥4 2 #£1Z X 5 P(BHB-co- BHHx) A A RIZ BT
DREHIEZ B E LT, £/ ~— GG & PHA BB A % v X7 BICKE B LI E 21T- 72,

R. eutropha ¥ 2 ¥RIZ X 205 0 3HHx £/ ~— iR I nEcHL ST
Temote, —F, HEEME Aeromonas caviae % TliL, (R)-=/ A V-CoA & K7 % —+¥ (Phad) 2
HERIFER-FR LR A D PHA £/ v~ —Z a3 28R & L TR IN TS, & 2 TARIFETIE,
R. eutrophaH16 £ /7 2R & 7= 3 50 Phad &1 7', PhadJ4ar. Phad4bgre. Phad4cge D
FEREMINT 21T - 72, PBHB-co SHH) AR KAEL B T 5 R. eutropha ##ax #k% Blkk & LU T4 phad
DOWIEZIT S T2 FER, KEMMSAGK S PHA F 0 3HHx %3 phad4ar. 2 X 0K 50%
28§ L, Phad4are ® 3HHx £/ ~—fiG~OBENRENTZ, £72, R@IK pha A< Z
phaddage, phad4bre%E N LT-& 2 A, KEMNHHOE PHA AFERNHE % #EEF L o> 3HHx 703
AHINEEDZ ENARETH - 72, Fiikk Tk 3HHx 233 2% 10.1~10.5 mol%? P(3HB-co-3HHx)
%9 8.9 g/l-culture DAEFERNR THEEK LT-,

LFE A PHA OMALHIH 0O 72 0 O Fi 7= 7o S g & L ¢ PHA RIS & % » 237 & phasin (PhaP)
(27 B L7-, phasin (% PHA AEFEOMIZN T PHA FRICHES LR 2 ZEICHERF T 5 65 25
NTHY, PHA v % —F (PhaC) OIEHICH BT L 2 ENTFERESN TS, /2, R
eutropha H16 ¥£1Z 3517 % 3% phasin T % PhaPlre i3 PHA SR RAICIER IR EETE SN
LHZENMBINTWS, £ T R. eutropha ® P(BHB-co-3HHx)E G Ak 2 ¥k D phaPlre T i~
phaduc F 7213 phaChspe-phadac A Lz & 2 A, SHHx 77RO MB MR S v, FFIZ phaChspa-
phadac A LT2HRTIX 10.56 mol%lZ#E L7-, S HIZ, 26 ORI W T phaPlre® phaCispc
LA UM R D phaPac ~DE#ZIT > TG R, PHA AGHREIZFR—ChH oI Bb LT
3HHx 73 ROMMNN A S, phaP B HAEIEIC AR REERIE TH L Z RSN,
phaCxspe-phadac BRI phaP E#i% fi L7-# Cix 3HHx 0% 17.2 mol%I|Z F THEL 7=
P(8HB-co 3HHx) % 5.0 g/l-culture & @\ VEEZNRE THEAGR LTz, PHA FERLA & T R EEMER 5 % H
Wz PHA & o 2 —BEERIGEMRIE % Cay Ce BEEITX L TITo72& 24, PhaPa 87 T Tl Ce
HA~OBFMENEERINCELS 0D Z ERAR SN, I OMMBEEEDZ(IZ L 0 HFE PHA O/MZEAL
NDEZ->T=b 0 LHER S NT-, — 5T, R eutropha WEKEZRAWTHE £/-137 ) Fu—1Lnhbo
PHA &G RICHT % phaPBEHROEZ G LTl 2 A, BHERPBIIR N o T,

ARWFIEIZ LV . R. eutropha ##i 2 #1238\ T Phad4ag. 7’ 3HHx & / ~— {5 &1 5 FH 7%
FEDOVEDTHDZ EA/REI, Phad X O PhaP ORER FIH L7213 EA PHA O
HIENC AN 72 FRBECTH D Z LRSI,
i3« FSCEEBIL, FI3L 2000 2 & 9532 300 354 1M ORI 572, b L<ITTEL 800 5% 1 FRE L T 723wy,
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Polyhydroxyalkanoates (PHAS) are produced by various bacteria as intracellular energy-storage
materials from renewable carbon sources. As PHAs are biodegradable thermoplastics, they have been
attracted as alternatives to petroleum-based polymers.  Poly(3-hydroxybutyrate-co-3-
hydroxyhexanoate) [P(3HB-co-3HHX)] has been known as a practical PHA with higher flexibility
compared to P(3HB) homopolymer. Previous studies have demonstrated efficient biosynthesis of
P(3HB-co-3HHX) by engineered Ralstonia eutropha from vegetable oils and many efforts have been
made to increase 3HHx composition of the copolyester. This study focused on (R)-specific enoyl-
CoA hydratase (PhaJ) and PHA granule-associated protein (PhaP) to regulate P(3HB-co-3HHX)
composition.

In R. eutropha, the metabolic linkage between fatty acid 3-oxidation and PHA biosynthesis had not
been elucidated. This study investigated in vivo functions of the three proteins, Phal4a-cge, shared
high homologies with medium-chain-length Phals. The phaJdar. deletion in R. eutropha
demonstrated that Phal4age was one of the major enzymes supplying (R)-3HHx-CoA through -
oxidation with acetoacetyl-CoA reductase (PhaBlge). The 3HHx composition of PHA synthesized
from soybean oil was enhanced by overexpression of phaJ4agr. or phaJ4bge.

As another modification strategy aiming compositional regulation of PHA, PHA granule-
associated protein (PhaP) was focused on. First, it was demonstrated that the downstream of phaP1ge
was a useful insertion site for overexpression of genes during PHA biosynthesis phase. Next, phaP1ge
was replaced by phaPac from Aeromonas caviae in R. eutropha strains possessing phaCnspg originally
from A. caviae. This modification increased 3HHx composition of P(3HB-co-3HHXx) from soybean
oil. The enzyme assay using PHA synthase adsorbed on the PHA granule surface suggested that the
affinity of the enzyme toward the Cg substrate was specifically increased by PhaPac, which may be
responsible for the compositional change.

In conclusion, the modifications of R. eutropha based on the functions of PhaJ and PhaP were
effective to achieve efficient production of PHA copolymers with increased 3HHx composition.
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