201 9 WHFERAZE - AR

MERRBEE
AR %2 B4
REA WAL RS BRBTIAE AT Iz RIRE 5ASE

MRT—~

RPERE AN AR v — 2 BB KT DMEM DI T F

MRmE
1. IRDERELEM

TFIAF oy VTR ENO LR TI A NBLNT D, REOWRERAEEL X Z TS, Larl,
HRPIIZOMENEHTH LN, HHZBIZZONRE, MM EIERREMELZS &L
TWb, FFZT T AT v 7 OWHEFYRIZHELATH Y, FTHERS ml FOo~A 707 I AF v 7%
WECEEW N EE & L CRIEZ TERXTLEY, HOAER~DOEEBREHINTWS, -, I RAF
v 7 BUEITHEH S AL T E R B EE O SRR E ~BAT - EREINDAEENRH Y . BROZE
PEHENEIN TS, 20184, EUNA o —LRA S —v, T3 —I R E—HOFENETTITAF v
EOBEHSELEZREL, HRATOLRLEG - AL ENIET 7 AT v 7 ICERT 5 Het2RIIL
TEELMXTE, £2C, BARET CRBIIDMEINDIEDHRET 7 AF v 7 OF% & FEAL
(BT DRI THEHENSRAE TH Y, HRMEL L IEFITE N,

LHMEHEDESVET T AF v 7 b DN, BAEEER (N4 4~ R) HEOLDOIMEAEIRD
EWEHEBELZIZ., BERZBOHHEA OISR, HEKBEEIZTE LW, "M A~2%2FfHTX 5
AP EENIZERK « EETOINA AR ~— KV Raxo 7 b (PHA) (3AE0ET T
AF v I OFENREMTHL, LinL, BEKRPAKRT 2PHANIME S THREWH ORCIERE DL D7 EY)
PEIZEER H Y EFANTIER W, 372b5  PHAZINAMN T 7 AT v 7 O E L TR I E D701,
i B A U7z ZHAA 2 EMEREPHAOAIRL, Z LT, Z DO EMEREPHAZ BREZ I L\ 715 TRIRAIC
EFETDHZ L (Ko A MuEFE) NEEERD,

PHA ARG X PHA OF /<~ — &KLY 2 2T KBlE&h, —2iERFBH 4~5 OEEE
(short—chain-length; scl) ®(RA-3-t Fux> 7/ g (3HA) ZF/ ~—Hfr L35 scl-PHA
(REHZ2LDIIRY -3- FeXxo 7 &8 [PBHB]) & RFEHK 6~14 O F#EE
(medium—chain-length; mel) @ 3HA 22572 % mcl-PHA T&H 5, scl-PHA T4 < THE< . mel-PHA 133E
EEMETH D, PHA O SR E | flmoH 7 RBBIRE 72 OB - MELAMEEIL PHA O€ /<
—HHRRIC LB L 2 AN KE L, 3HB & FEHE SHA 226 72 HILE AR P(3HB-co-3HA) Ml & Lk &
O EEOERA PHA S W2 5, —F., —HRICPHA IZARBH TH A=, BHMEAET % PHA D&
BbROEND, KU (PLA) IZHBOIEFESICEIVERINDENR T T AT v 7 TH DM,
e (LA) 2=y FE2ETH LAXN—AR U ~— (LA &7 PHA) IIBWHMEE AT S,

2D XD emMEREPHAZ BT A 7o i, E#HENOHFHEO A=y FRLAZ =y N2 HE &
L CHIH CTE 2R EE R AMPHARE AR 2 O TREHIE 21T 2 L THDH, 2L, £/ ~v—
FARRMN 2 D 8 F SR MEREPHAZ G kT2 Z LN TE 5, AHFZETIL, B4R b SKPHAD ¥tk i o
REZEEE L CERNRESERROPHIAZ AR KT 2WMEMD T EREZITH) 2 HME Lz,

2. FRABEBLUBE

N E TIZ, Pseudomonas sp. 61-3D® /N7 7 u—=0 R KEEZEEL LB sz BR
BT, Zba—REM—DRHFF L L TP(94% 3HB-co-3HA) FEAR Y = 27 /L OA I LT
BY., ZOR) AT VTERBEERY =F L > (LDPE) & A& ME %2 ~9 (Matsusaki H. et al.
Biomacromolecules 2000; Hokamura et al. J. Biosci. Bioeng. 2015) ., 7. KEFA#HEE L L
[AR—ZRY ~—DOEFRICHREI LTS (Goto et al. J. Gen. Appl.Microbiol. 2019; Goto et al.
J. Biosci. Bioeng. 2019) ., =N OO LV | KRAFIETIX Cupriavidus necator (IH4 Ralstonia
eutropha) ZiE £ & LT, P(BHB-co-3HA) B L VLANR—RARY =—D L 9 B EEfE A AR ~— %4
AT DL AHIE L, KEMEC necatorld “FLRFELZFHTE 5720, THE 7T v Fk—
LETHMEMBTRAEITO Z LI2X 0, @A SIRENA AR ~—% " bRFZFEE LT
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THEAME— D RFIR & L TREHHE 21T > 72
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D-LA FHEFILCoA — TO=)LCoA — Y E=JLACP

(1) P(3HB-co-3HA) DAL l (RIS AREE
BARRD C necator H161ZP (3HB) & A k+ % v SR RI-EFRFSTILACP
phbCABE 1 v T %, Tibb, 3HBL=y Aootats l mﬂ |
R & BHAABER B~ FF AT —F (PhbA) &5 K @ 1
N7 "7 EFILCAL X Z—+F (PhbB) A4  D-LA-CoA(C3) (R)-3HB-CoA (C4) (R)-3HA-CoA (C6-C12)

| | |
i /1 PhaCl (STQK) PhaCl l\’cmsﬂ

P(3HB-co-3HA

T 5, ARWFZETIE, HI6KEOEHE R R APHAE
BRI AR T phbC% W L 7o H16dCRK % 18 = &
L7, HEHESHA = » ML REER O () -3-t
Fa o7 2V VACPTF A= AT 55—+ (PhaG) B
FON(R)-3-& FaF 7 2 /LCoA(3HA-CoA) U
—BOBIETH T T A K7 X —pBBRIMCS-3
WZHIA LT T A R (pRTcAA-GNCL (Pa) 35 KL Y
PRTCASc2-MCL (Ps)) Z#EE L 7-, (K- 3HA—CoA Y H—EEInFIZIL. Pseudomonas aeruginosat3d
PA3924 (Hokamura et al. J. Biosci. Bioeng. 2015) & % X Pseudomonas sp. 61-3H 3K DO HEE
(R -3HA-CoA U T —E¥EInFE -, HELT-7F A I K% Pseudomonas sp. 61-3H 3 DK EE Ky F
PEPHAR AR B As 7 (phaCl)
H 4 B pJASc22 & L b IZ
H16dCHRIZIE A L - 2 Bk &

X1 05 OEERE A AR U = — [P(BHB-co-3HA)E L}

P(LA-co-3HB)] DAARRIZ F51T 5 A

# 1 C. necator H16dC fi{ft 2 BRIZ & % PHA OA K

PHA composition (mol%)

) Dryvccll PHA PHA ) 3HA (C6-14)

ERL LU 7=, T OMEZ R AEHR plasmuid (velevantmarkers) ‘::"E';l c((:\":,;": C°"°(°;:?"°" 3HB 3HHx 3HO 3HD 3HDD 3HSDD
/E%%UBEL - i Z‘\iﬂ/iﬁ (MS) (C4) (C6) (C8) (Cl0) (Cl12) (CI2Y)
~ PIASC22 0.7 10 00l 100 0 0 o0 0 o0
tﬁ‘ﬂﬁ (CT 7/1/7 }‘ — A %uﬁg (Pes, phaClps)

DIRFEPR L L T30°C., 720FHEI5ES PRTCAA-G and pJASc22 08 12 000 100 0 0 0 0 0

Pic, phaGrs
Lz, TO/E, 95 mol% s
D 3HB 4y B b A PRTCAA-GMCL(Pa) and pJASc22 15 8.6 0.13 938 0 22 24 16 0
~ (Piac, phaGps, PA3924)
P (3HB70073HA) %)"f“/\j 10 Wt%/E]\E‘Z (Pps, phaClps)
L7 (F1), k&= xRY PRTCASc2-GMCL(Ps) and pJASc22 09 7.6 0.07 946 05 18 17 12 02

T RTIVIE, AT & RIS
) w—HETHDZ END,

(Piac, phaGps, (R)-3HA-CoA ligase
gene (Ps))
(Prs, phaClps)

Cells were cultivated at 30°C for 72 h in mineral salt medium containing 2% (w/v) fructose.
3HB, 3-hydroxybutyrate; 3HHx, 3-hydroxyhexanoate; 3HO, 3-hydroxyoctanoate; 3HD, 3-hydroxydecanoate; 3HDD, 3-
hydroxydodecanoate; 3H5DD, 3-hydroxy-5-cis-dodecanoate.
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(2) P(LA-co-3HB) D/EARL

C. necatorH16dCERIZ Megasphaera elsdeni® 7 v YA = )L CoNEREIEZ BIn T (pet) . Lactobacillus
acetotolerans HTDOD-FLEEN /K FBEF8{s 1 (IdhD) . & LT, phaClDWEANR phaCl (STOK)i&As % 7
Z A R & —pBBRIMCS-2{Z4fi A L 72 pRKmpctC1 (STQK) 1dhDZ#E4E L, £ 41 A H16dCERIZE A L /-4
HZBRZERIL, 77 b—XBD2WE I NVva e RBRE L THE L, TO/RE. ¢ necator
IZ3MB = v MG RIBEEEL T (phodB) ZHLTWAIZHELLT, R ~v—%22 G Lo
72 £ ZT. C necator H16D phbCiEILT % phaCl (STK)BAG T I EHL L 7-HI6CISTQKEE A 58 £ & L 7=
FHHAZ BR A ERL L CHE U745 S, LA 3R1Z0. 5 mol% Ryl CdhH - 722, C necator #1571 & L CLAN
— AR Y ~—P(LA-co-3HB) DAERRIZEKP L= (F2),

eV T, H16CISTQK #HHA % 1 & S B
70 NB B CHE AR A St 2%, &

# 2 C. necator HI6CISTQK #M ZFRIZ L 5 LA R—AR Y v—DEK (—BHE#%)

FIRZBRZ NS EEHIZ TR Y ~—H K oo sonee Coni Diyesl Polymer  Polymer composiion

é’?? 5 — &K%i%% %?‘T‘O f:;ﬁf%\ 7}1/:1 arbon source Condition ‘:;:f_;l L((\)\nllnzl)t e e

“/@? éi}ﬁ%ﬂﬁ & L/ 7%‘ & % &: LA ﬁj\g{i‘Zﬁ Fructose Aerobioc 1.32 49.8 0.1 99.9

4.5 mol% & L7z P(LA-co3HB) & Gluconate Aerobioc 343 84.1 0.4 99.6

E‘Z L/7L:. (2% 3 )o ZDOZ & 7)) ’5 N 705 A Fructose Microaerobic 1.45 50.3 0.2 99.8

N ]Q@\:j:ﬁ]\ L/f: p/]&'C] (STQK)%’{E\‘% ﬁ)%é Gluconate Microaerobic 1.43 39.8 0.1 99.9
Cells were cultivated at 30°C for 72 h in MS medium containing 2% fructose or 2% sodium
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gluconate as the sole carbon source. C. necator HI6C1STQK is the strain in which the phbC of
the H16 strain is replaced with phaC1(STOK). LA, D-lactate; 3HB, 3-hydroxybutyrate



3. FkEE

ARAFZEZBWNT, C necator®FAH x
RE/ERLL . BFEZME—DRFBP & L THS
FTeEAToToAE R, P(BHB-co-3HA) B L
LA — 2R Y = —P(LA-co-3HB) DALk
W B L e, j?&@é%%
P (3HB-co—3HA) DA I Témmmﬁ4
P bEgsrz L, LAR—ARY ~—D
LADREESDDHZ ETHD, TDD,
HANERTORFEEL I ORI L& v

NTBOWREE (EMHEIINATEMER DY) &
AN WU —HO ST AI R H—

ERRET L. C necator®iy T EMAE S LIZHED DL TETH D,

# 3 C. necator HI6C1STQK #UB Z BRIZ K 5 LA N— AR Y = —DEK (TEHEHE)

Dry cell Polymer Polymer composition
Carbon source  Condition weight content (mol%)
(g/L) (wt%) LA (C3) 3HB (C4)
Fructose Aerobic 1.12 46.3 1.5 98.5
Gluconate Aerobic 1.10 45.1 4.5 95.5

Cells were cultivated at 30°C for 24 h in NB medium (growth phase) and were subsequently
cultivated at 30°C for 48 h in nitrogen-free MS medium (polymer accumulation phase)
containing 2% fructose or 2% sodium gluconate as the sole carbon source. C. necator
H16CISTQK is the strain in which the phbC of the HI16 strain is replaced with

phaCl(STOK). LA, D-lactate; 3HB, 3-hydroxybutyrate.
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