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1 IPTG E. coli JM109 pKST11
Table 1 Effect of IPTG on benzene transformation by E. coli JM109 pKST11
OD 2 Benzene/mL TDO activity/u DHCD/ g/L Yorco/te! %
No IPTG 49.44 156 4.98 15.8 35
10 5.48 80 2.42 7.5 32
14 29.64 171 2.22 16.5 33
Ie 50.64 156 8.16 22.0 48
I8 50.53 141 6.31 20.0 49
Ime 51.04 156 7.98 20.5 45
T8 52.90 141 5.83 21.5 52

I 0.5mmol/L IPTG 1I 1mmol/L IPTG. E. coli ]M109 pKST11 was grown at 37°C for 4 ~ 8 h in a SL NBS fermentor then transformation was conducted
at 30°C for 16 ~ 20h
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Fig.2  Effect of benzene vapor on biotransformation
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3 DO Table 2 Amount of benzene and paraffin used in
Fig.3  Effect of various benzene adding strategies two liquid phase fermentation
on TDO activity in whole cells Benzene/mL Paraffin/mL
a. The mixture of liquid paraffin and benzene was added in fed-batch B51 156 390
b. The mixture of liquid paraffin and benzene was added continuously by B 101 186 730
peristaltic pump.  P.Paraffin B. Benzene.
E. coli JM109 pKST11 was grown at 37°C in a SL NBS fermentor for 6 BIs 1 186 1120
-8 h then transformation was conducted at 30°C for 20 ~22 h C1ri 280 280
C31 220 660
2.4.2 DHCD Cs1 180 900
DHCD C 10 1 115 1150
B. Mixture of liquid paraffin and benzene was added in fed-batch
DHCD C. The mixture of liquid paraffin and benzene was added continuously using
peristaltic pump.
45 15 1 Ratios following B or C were the volume ratios of paraffin to benzene
DHCD 22.6g/L 4 42 %
1120mL 2
DHCD
DHCD

DHCD
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Biotransformation of Benzene to cis-1 2-dihydroxycyclohexa-3 5-diene Using
Recombinant Escherichia coli JM109 pKST11

QU Xiang-Hua' CHEN Jin-Chun®*  MA Qi-Xiang SUN Shi-Yao> CHEN Guo-Qiang’ "
' College of Biological Science and Biotechnology ~Xinjiang University 830046  China
% Department of Biological Science and Biotechnology —Tsinghua University 100084 China

Abstract  Cis-1 2-dihydroxycyclohexa-3 5-diene  DHCD can be used as a valuable chiral intermediates for applications in
pharmaceuticals aerospace electrical and fine chemical industries. By on-line detection of toluene dioxygenase TDO activity
in whole recombinant Escherichia coli J]M109 pKST11 cells that harbored TDO gene under a tac promoter effects of IPTG and
various benzene addition strategies on bioransformation of benzene to DHCD were investigated. When IPTG was used at the be-
ginning of fermentation the growth of cells was inhibited and TDO activity only maintained for 4 hours while same experiments
with addition of TPTG at 6h or 8h generated TDO activity for 18 hours. Suitable induction time for IPTG was in the cell logarith-
mic growth phase and 0.5 mmol/L IPTG was sufficient for inducing maximum TDO activities. Benzene strongly inhibited the ac-
tivity of TDO which catalyses the conversion of benzene to DHCD. It was found that both cell growth and TDO activity was re-
markably inhibited by feeding of benzene vapor only 7.5 g/L. DHCD was obtained. While the benzene inhibition effect was ame-
liorated by two — liquid phase culture fermentation in which liquid paraffin was used as second phase in the broth. Using different
initial ratios of paraffin to benzene in fed — batch culture DHCD contents were increased to 22.6 g/L. which was 3 - fold more
compared with that in benzene vapor culture. A further improvement of DHCD production was achieved when the mixture of liquid
paraffin and benzene was added continuously by peristaltic pump the DHCD contents were increased to a final concentration of
36.8 g/L. It was proven that the key to improving DHCD production by recombinants is to prolong TDO activity in cells which

can be achieved by using suitable addition benzene strategies.

Key words  cis-1 2-dihydroxycyclohexa-3 5-diene  DHCD  toluene dioxygenase TDO recombinant Escherichia coli  bio-

transformation
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