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Polyhydroxyalkanoate PHA 3-
3-hydroxyalkanoate 3HA ' PHA
: PHA
PHA ’ 1994 Aeromonas caviae FA440
PHBHHx*  PHA ’
PHA PHA PhaC 3 A. caviee  PHA

I PHA ° PHA II

PHA 78 Aeromonas hydrophila WQ A hydrophila 4AK4 PHBHHx

A. hydrophila 4AK4 PHBHHx
PHBHHx 3 3-hydroxyhexanoate 3HHx 12% ~ 17%
° A . hydrophila WQ PHBHHx 6% ~ 14% 3HHx A . hydrophila WQ
PHA

1

1.1
1.1.1 WQ A. hydrophila WQ
1.1.2 1.0g NH, ,S0, 0.2g MgSO4 9.65g Na, HPO,* 12H,0
2.65g KH, PO, 1mL 1000mL 0.218g CoCl, 9.79g
FeCl; 7.89g CaCl, 0.118g NiCl; 0.105g CrCly 6H,0 0.156g CuSO, 5H,0  0.1g ZnSO, 7TH,0 5 mol/L
HCI 1000mL 100mL 500mL NBS  Series
25D New Brunswick USA  200r/min 72h 5000g
1.1.3 Glucose

Lauric acid Tag  TaKaRa T4 DNA Promega GFX PCR
DNA Amersham Pharmacia Biotech Mastercycler gradient PCR Eppendorf
1.2 PHA

20 ~ 30 mg 3% VIV

1g/L
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HP6890 o
1.3 DNA
DNA
GFX PCR DNA Amersham Pharmacia Biotech DNA
PCR
1.4 PCR
A. caviae pha 5'-AAGGAAGCTTGCCGCATGAGCGCACA-3"  5'-
GATTGGATCCGCCGGTGCTTAAGG-3’ Enoyl-CoA phaj 94C
Imin 55°C 2min 72°C 1min 30 ORF1-phaC DNA 5’-ACGGGCCTTCTG-
GTCGACTTCCAGGGATTGT-3’ 5'-GCAGTCTGAATAAGCTTCCAGCCTAT CAGCG-3'
94°C1lmin 60°C Imin 72°C 2min 30 DNA pGEM-T Easy
Promega USA DNA
Clustal W
2
2.1 A . hydrophila WQ PHA
PHA A. hydrophila WQ 1 A. hydrophila
wQ
WwQ PHA
PHBHHx PHBHHx 50% 3HHx PHBHHx 5% ~ 6%
PHA 2
1 ~5¢/L. 3HHx 6% ~ 14% 10g/L.
1 A. hydrophila WQ 2 10gL
PHA A. hydrophila WQ PHA

Concentration ~ CDW  PHA content 3HHx fraction ¢ Glucose CDW  PHA/CDW HHx/PHA
Carbon source

/ gL / gL / % ! % / gL / gL ! % ! %

Glucose 10 0.77 Trace ND 0 2.24 49 5.9

Sucrose 20 0.63 ND - 1 2.19 59 6.3

Sodiu.m glu.conate 10 1.25 Trace ND 3 758 63 12.8

S(xhun'l cnrf'ile 10 NG - - 5 227 0 143
Butyric acid 4 NG - -

Sodium octanoate 4 NG - - 10 0.87 3.5 ND
Lauric acid 10 2.24 49 5.9 15 0.80 4.9 ND
Oleic acid 10 0.52 43.0 5.0 20 0.80 3.6 ND

NG No growth ND Not detected. ND  Not detected.

HindllI Neol  Pstl Neol 2.2 A. hydrophila WQ PHA

Nceol

A. hydrophila 4AK4 A. hydrophila WQ A.
ORFI phaC phat caviae PHBHHx 3 A. hy-
drophila WQ  A. hydrophila 4AK4  A. caviae
A. hydrophila WQ
PHBHHx  HHx
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1 A. hydrophila WQ  PHA
2920 bp




6 WQ  PHBHHx 811
6% PHA PCR
A. hydrophila WQ  PHA DNA
phal N 1
GenBank AF468057 DNA 1
ORF1 phaC  phal A. hydrophila WQ  A. caviae
PHA ORF1 phaC  phal 100% 97%  97.5%
3
PHA A. hydrophila WQ
PHA 1 A. hydrophila WQ
PHA PHA
PHA 3HHx PHA
2 PHA  3HHx A . hydrophila 4AK4 PH-
BHHx  3HHx 12% ~17% ° A. hydrophila WQ 3HHx 6% ~
14% 1 2 PHBHHx PHA 3-HA
PHA PHA
3-HA PHA
A. caviae A. hydrophila  pha ORF1 phaC  phal
97%  97.5% Aeromonas PHA
PCR PHA ’
A. caviee  PHA I PHA 6 A. caviae
PHA 3HA 3HA 3HHx * A. caviae  pha
A PHA "
phaA  phaB Ralstonia eutropha  pha A. hy-
drophila  A. caviee  pha A. caviae A. hydrophila  PHA
PHA IV PHA PHA
PHA
A . hydrophila WQ 3HHx PHBHHx PHA
A. caviae  A. hydrophila  PHA IV PHA
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Synthesis of Copolyesters Consisting of 3-hydroxybutyrate and
3-hydroxyhexanoate by Aeromonas hydrophila
WQ and its Molecular Basis

Gan Zhixiong' Zhang Guang® Mo Xiaoyan' Chen Guogiang® Wu Qiong’ "
! School of Life Science and Technology Xi' an Jiaotong University Xi' an 710049 China

2 Department of Biological Sciences and Biotechnology Tsinghua University Beijing 100084 China

Abstract Aeromonas hydrophila WQ isolated from lake water was found to be able to synthesize
polyhydroxyalkanoates PHA  copolymer consisting of 3-hydroxybutyrate HB and 3-hydroxy-
hexanoate HHx  PHBHHx . Lauric acid was found to be the most suitable carbon source for cell
growth and PHBHHx accumulation. The bacteria accumulated 49% PHBHHx containing 6% HHx
in terms of cell dry weight when grown on lauric acid for 72 h. 42% PHBHHx consisting of 14%
HHx was obtained with 5 g/L. glucose and 10 g/L lauric acid as co-substrate. Higher glucose con-
centration greatly reduced the cell concentration and PHA content. The PHA biosynthesis genes from
A . hydrophila W(Q was successfully cloned using a two-step PCR cloning strategy based on PHA bi-
osynthesis genes organization of Aeromonas caviae. A. hydrophila WQ and A . caviae shared high
identities in the PHA gene loci namely ORF1 phaC and phaJ had 100% 97% and 97.5%
identities respectively. PHA synthases of A. caviage and A. hydrophila were proposed to contain
type IV PHA synthases which are different compared with type I PHA synthases on the substrate
specificity and location arrangement of PHA metabolic genes.

Key words Polyhydroxyalkanoates PHA PHBHHx Aeromonas hydrophila  Aeromonas caviae
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