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R=hydrogen PHBP ((R}-3-hydroxybutyrate-ce-3-hydroxypropi ]
R=cthyl PHBV ((R)-3-hydroxybutyrate-co-(R}-3-hydroxyvalerate)
R=propyl PHIH ((R)-3-hydroxybutyrate-co-(i)-3-hydroxyk vate)
n=2

R=hydrogen 3HB4HB ({R)-3-hydroxybutyrate-co-4-hydroxybutyrate)
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#1. PHA L~ 75 AF v 7 OB

. o o Tensil strength  Elongation tp
constituent Tm (°C)  AHm (J/g) Tg (°C) (Mpa) break (%) References
homopolymr
PHB 177 97 4 43 5
poly(3HP) 77 64 -20 27 634 26
poly(3HV) 119 -16 -15 31 14
poly(4HB) 53 ND —45 104 1000
copolymer
3HHx = 5 mol% 151 69 0 — —
3HHx = 10 mol% 127 77 -1 21 400
PHBH 27
3HHx = 15 mol% 115 54 0 23 760
3HHx = 17 mol% 120 34 -2 20 850
3HV = 10 mol% 150 — — 25 20
PHBV 28
3HV =20 mol% 135 — — 20 100
4HB = 3 mol% — — — 28 45
4HB = 10 mol% — — — 24 242
3HB4HB 29
4HB = 16 mol% — — — 26 444
4HB = 18 mol% 150 — — — —
3HP =7 mol% 160 71 3 — —
3HP = 11 mol% 152 36 1 — —
PHBP 30
3HP =20 mol% 143 18 -1 — —
3HP = 67 mol% 44 5 -10 — —
others
PLA 164 57 62 55 5
PP 174 148 —-13 34 400 2%
PS 110 ND 100 54 4
HDPE 130 293 -36 10 620
PET 262 — — 56 7300 28

PLA: polylactide, PP: polypropylene, PS: polystyrene, HDPE: high density polyethylene, PET: polyethylene terephtalate
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2. phal FEHFEIVRIC & 5 PHBH X528 4 i i

Strain Dry cell weight PHA content PHA Real cell mass® 3HHx composition
(mg/ml) (% dry cell weight) (mg/ml) (mg/ml) (mol%)
005dZ126 19.1 = 0.1 842 = 0.2 16.1 = 0.1 3.0 0.1 2.8 = 0.1
005dZ126C1A 19.3 £ 0.2 84.7 £ 2.0 164 = 0.2 2904 53 0.1
005dZ126TRPDA 19.1 = 0.6 842 =27 16.1 = 0.0 3.0 0.6 7.8 0.0
005dZ126TRPA 19.1 £ 0.3 823 =15 15.8 £ 0.0 34 +03 8.6 = 0.1
005dZ126UVSDA 192 £ 0.5 83.4 =09 16.0 £ 0.3 32+03 9.1 £0.0
005dZ126UV5A 18.7 £ 0.8 84.0 = 1.1 157 £ 04 30+03 99 0.2
005dZ126TRCDA 19.1 £ 0.5 82.1 £ 0.2 157 £ 0.3 34 0.1 9.6 £ 0.0
005dZ126C1DB 18.8 £ 0.2 85.0 = 0.6 16.0 = 0.1 2.8 0.2 5802
005dZ126C1B 19.3 £ 0.5 842 + 0.7 16.3 = 0.3 3.0 =02 6.7 = 0.6
005dZ126TRPB 18.8 0.1 847 £ 13 159 =03 29 +02 10.0 = 0.1
005dZ126UV5B 19.0 £ 0.0 84.1 + 19 16.0 £ 0.3 30+04 10.6 = 0.0
005dZ126TRCB 182 £ 0.4 84.0 £33 153 1.0 29 £0.5 10.7 £ 0.1

Data represent mean + SD from three experiments performed in triplicate

* Real cell mass = dry cell minus polyhydroxyalkanoates (PHAs)

3. PHBH O #51:

3HHx composition First heating process

Cooling process Second heating process

(mol%) T.(°C)  AH,(J/g)  Xc (%) T, (°C) T,.(°C)  AH,(J/g) T..(°C)  AH,. (J/g)
0 (PHB)" 175.1 103 70.5 0.4 77.4 80.2 — —
2.7 150.8 72.9 49.9 2.3 50.2 25 50.3 21.7
52 142 70.8 48.5 2.9 41 3.6 58.8 47.1
5.9 138.9 69.5 47.6 2.4 — — 68.2 43.3
7.1 133.5 66.3 45.4 2.1 — — 74.5 27.2
7.9 131.1 67.5 46.2 22 — — 76.7 20.2
9.1 116.4 65.9 45.1 3.4 — — 77 12.2
10 114.7 60.4 41.4 -3.6 — — 78.9 1.9
10.8 113.5 55.8 38.2 4.7 — — 79.9 1.2

DSC analysis of PHBH with various 3HHx composition.*

* Ty: melting temperature; AH,,: melting enthalpy; Xc: crystallinity; T,: glass transition temperature; 7;: crystallization temperature;
AH.: crystallization enthalpy; T..: cold-crystallization temperature; AH,.: cold-crystallization enthalpy

® Purchased from Sigma-Aldrich

PHBH 73 B R EGFHIEIC K 29 F=HIE

FRIET T ATy 7 OMN, WENEEE AT
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r—vary~NEREMLER, #HENhs. PHBHIZ
RYVZZATFNVTHLI DD, BRTNVA) T Tl
B EE Z TR, F7 YA M) —=AT 0t A
OMIZTFEMET TS ZEPRMETH L. ZonTFE
DIKTEZEET 5L, WMAEWREELRTIE, TEL72T
WS TEOPHBH # AT 5 2 LB EREINS.

HEEK SN S PHBH O 1w, — M 7 fill il & 4
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4. C. necatorH16 233453 % PHB 7 i 3%

Substrate specific activity (umol/min/mg)*

3HB oligomers

PHB granules

Name Locus tag Dimer Trimer  Tetramer Pentamer n-PHB®  a-PHB® Localization Reference(s)
31
PhaZl  HI6_Al150 0 0 1.1 1.2 0 0.71 PHB 5
PhaZ2  HI16_A2862 ND ND ND ND ND ND ND 33
Phaz3  HI16 B0339 ND ND ND ND ND ND ND 34
PhaZz4  PHG178 ND ND ND ND ND ND ND 35
Phaz5 HI16 _B1014 ND ND ND ND ND ND ND 34
31
PhaZz6  H16 B2073 1.2 2.6 0 ND 0.43 110 PHB and cytosol 36
PhaZ7  HI6 B2401 ND ND ND ND Active! ND ?° 36
31
PhaY1l HI16_A2251 58 59 54 50 0 3 Cytosol and PHB 3
31
PhaY2 HI16 A1335 31 200 240 310 0 3 Cytosol 3
*ND, not determined
® native PHB
¢ artificial amorphous PHB
4 active, but it could not be compared with other data because the experimental methods were different
¢ examined but unclear
785, PHB )RS bR O 55 225l A
PHA production from palm kernel oil by various gene deletion mutants of Cupriavidus necator.
. Dry cell weight PHA content 3HHx composition 6
Strain (mg/ml) (% dry cell weighty T 1A (mg/ml) (mol%) Mw (< 10°)
KNK-005 18.1 £ 0.4 733 £22 133 £ 0.5 33 £0.12 1.4 £ 0.05
005d71 16.9 = 0.1 73.8 £ 1.2 12.5 £ 0.2 3.4 £ 0.07 1.2 = 0.05
005dZ2 17.0 = 1.0 755 £ 6.4 129 £ 1.7 32 = 0.14 1.3 £ 0.03
005dz12 174 = 0.6 72.0 £ 5.8 125 1.2 33 £0.13 1.2 +0.03
005dZ6 17.1 = 1.7 74.7 £ 33 12.8 £ 1.7 3.5 +0.23 29 +0.23
005dZ16 183 = 1.1 74.8 = 42 13.7 £ 1.5 4.1 £0.10 2.8 £0.19
005dZ126 173 = 1.7 73.0 £ 3.9 12.7 £ 1.9 4.1 = 0.11 2.7 £0.17
005dZ1246 184 = 1.7 74.8 £ 1.6 13.8 £ 1.6 4.0 £ 0.28 2.9 % 0.11
005dZ1267 174 £ 23 70.6 = 6.3 124 + 2.6 4.0 £ 0.16 2.8 = 0.55
005dZ126Y1 17.7 £ 2.4 732 54 13.0 £ 2.6 3.9 +£0.24 2.8 £0.20
005dZ126Y2 17.1 £ 1.8 72.8 = 3.8 125 £ 1.9 4.1 £0.11 2.7 = 0.08

* The cells were cultured in the mineral salt medium with 0.129 w/v% (NH,4),SO, and 1.5 w/v% palm kernel oil for 90 h.
Data represent mean = SD from three experiments performed in triplicate
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