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were conducted in 300 mL flasks containing 50 mL marine broth incubated at
30°C 260 r/min.
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1.3 Cerulenin PHA V. natriegens
12 h 0.1 mg/L PHA 3-
10 ¢/L 24 h poly 3-hydroxybutyrate  poly 3HB
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PHA 2 3~5mg 4 T . T T T T — 1.2
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2ml 15% 85% 2 b0 i
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D)j 10.8 =
g [ 4 E
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600 nm OD ¢y, 32y : 106 £
Feeding J2a)
CDW 13 glucose do4 T
Bradford " trp
102
2 0 oL 1 & 1 1 1 1 1 040
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2.1 PHA Incubation time/h
PHA 1 PHA
PHA Fig.1 The relationship between cell growth and
accumulation of poly 3HB in V. natriegens .
10 g /1, xperiments were conducted in 300 mL flasks containing 50 mL marine broth.
PHA 10 g/L glucose final concentration was fed after 28 h incubation.
[] Cell growth as indicated by ODgy
pH @ Poly 3HB accumulation
2216
2.2 oly 3HB
7.5 4.5 POy
2
2216
12 h poly
3HB 28.4%
PHA 12 h 1 ’
poly
3HB oly 3HB 3.5%
PHA 1 1 POy ’
1 2 poly 3HB
PHA Table 2 Accumulation of poly 3HB by V. natriegens
from different carbon sources
1
. Poly 3HB / mg/ml.  CDW/ mg/mL.  Contents/ %
poly 3HB Clucose 10 g/L. 3.60 15.2 24.0
Table 1 Effect of glucose feed-up on the accumulation of Gluconate 10 g/L 0.71 20.4 3.5
poly 3HB inV. natn'egens L Fructose 10 g/LL 4.32 19.4 22.3
Molasses 12 g/L 4.20 14.8 28.4
Feeding time/h  CDW/ mg/mL. Poly 3HB / mg/mL Poly 3HB /%
For details of the experiments refer to the notes of Table 1.
2 12.1 1.49 12.3
4 11.1 1.69 15.2 2.3 PHA
8 10.4 171 16.4 PHA i Co
R . eutropha CoA PHA
20 10.8 1.53 14.2 ¥
30 10.3 1.69 16.4
3
* 10% of glucose was fed at different times after inoculation. Experiments
PHA
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B- B- 2.3 poly 3HB
10
B- -ACP acyl carrier protein
3 PHA i
Table 3 Activities of PHA polymerase p-ketothiolase and .
, P . aeruginosa PHA
acetoacetyl-CoA reductase of V. natriegens s
during incubation and poly 3HB accumulation”
— PHA
Activities Samples after glucose addition /h
mmole/mg of 4
oteins 0 2 4 6
proteins
PHA polymerase 0.0 135 1.4 1.09 poly 3HB 31%
B-ketothiolase 17.5 185.0 121.0  167.0 poly 3HB
Acetoacetyl-CoA reductase 12.6 17.9 64.8 37.2 100% pOly
*  Cells were cultivated the same as described in Table 1. After 8 h cultiva- 3HB pOly 3HB
tion Sample O  glucose 10 g/l was fed to the culture. Samples were ob-
tained after further cultivation for 2 4 6 h.
4 poly 3HB
Table 4 Effects of cerulenin on poly 3HB accumulation in V. natriegens
Exp. No. CDW  mg/mL Poly 3HB  mg/mL Poly 3HB contents %
1 11.5 2.60 21.7
Control no cerulenin 2 12.3 3.02 24.5
3 15.9 2.57 23.5
1 6.7 0.92 13.9
0.1 mg/L of cerulenin 2 7.1 0.91 12.8
3 6.4 1.10 17.2
mg/mlL -5.1 -1.75 -8.6
Average differences
% -96 -179.5 -37
0.1 mg/L of cerulenin and 10 g/L glucose both are final concentrations were added into the cultural broth after 12 h cultivation.
* - / x 100%
3 P. putida PHA
17 ]'—‘ee
poly 3HB P . fluorescens BMO7 PHA
18
poly 3HB Sun V. natriegens
PHA poly 3HB poly 3HB
N- 3-hydroxybutanyl homo-
serine lactone  Sun V. harveyi PHA B- CoA
poly 3HB 6
PHA CoA
V. cholerae 19
R . eutropha -
P ¥ 2 R. eu-
. tropha  PHA B- CoA
PHA Huijberts
ORFs ORFs
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Biosynthesis and Accumulation of Poly 3-hydroxybutyrate in Vibrio natriegens

LIU Shuang-Jiang”
Institute of Microbiology —Chinese Academy of Sciences Beijing 100080 China

Abstract Accumulation of poly 3-hydroxybutyrate ~ poly 3HB by V. natriegens was studied. Results indicated that V.
natriegens used glucose gluconate fructose and molasses as carbon sources for poly 3HB synthesis. When molasses was
used up t028.4% of poly 3HB to cellular dry weight was accumulated. The accumulation of poly 3HB followed was not si-
multaneously to the cell growth. Analysis of the PHA polymerase [-ketothiolase and acetoacetyl-CoA reductase showed that
the poly 3HB accumulation was correlated to the increase of their activities in cells. Poly 3HB accumulation was also related
to the de novo fatty acid synthesis as revealed by the results that cerulenin a specific inhibitor to the de novo fatty acid synthe-
sis  significantly reduced accumulation of poly 3HB . Based on the results from this study the synthetic pathway of poly 3HB

was proposed.

Key words V. natriegens poly 3-hydroxybutyrate  synthetic pathway.
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