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Table 1  Plasmids and strains
Plasmid Strain Relevant genotype Source
Plasmids
pUC18-S RRz SRRz Apf This lab.
pTZ18u-PHB phoCAB  Ap' Prof. Li Jilun
pTUI14 phbCAB SRRz Ap' This lab.
E. coli strains
JM105 supE endA sbcB15 hsdR4 rpsL thid  lac-proAB This lab.
F’ traD36_proAB™ lacl? lacZ AM15
TM109 RecAl supE44 endA1 hsdR17 gyrA96 relAl thi THeS lab.
A lac-proAB  F' traD36 proAB" lacl? lacZAMI15
VGl endA 1 hsdR supE sbcB15 Alac thr~ vgh* Prof. Yang Shengli
1.2
PHB J
35 10
1.3
LB LBG LB +20g L
Ap 100pg mL
500g L 10g L
1.4
SmL Ap 100pg mL LB LBG
250r min 37C 10h
1% Ap 100pg mL 100mL LBG
300mL  250r min 37C
1.5
4000 ~6000r min 10min
EDTA 2mmol L pHS8.0 250r min 37C
6000r min 10min PHB
2
2.1 pTU14 pTZ18u-PHB pUCI18-S'RRz
PHB PHB

E. coli]M105 E. coli M@ s p i ini e s 15 &t &2 - @b MIMSha s i ac. en
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vgb VGl !
24h E. coli]JM105 pUCI8 — SRRz E. coliJM109
pUCI8— SRRz  VGI pUCI8 — SRRz 2mmol L pHS.0 EDTA
pTZ18u-PHB pTU14 VGl
PHB pTU14
1 pTZ18u-PHB pTU14

E.coliJM105  E. coli]M109
phbCAB SRRz pTU14
VGl1 E.coliJM109  E. coli]M105

2
PHB
70 70
-@— VGl
60 601 —A— JML05
S0 ok 7T IMI09
Q§ a0} g
S 30t —m- pTUl4 5 30
20F -@- pIZ18u—PHB 20
10 10
0 ' ‘ ' ' ‘ ' 0
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1 TUI4  pTZI8u-PHB
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E. coliJM109
Fig.2  Growth comparison of pTU14 expressed
in host VG1 E. coliJM105 and E. coli JM109

Fig.1 Growth comparison of host VG1
harboring plasmid pTU14 and pTZ18u-PHB

3 VG1 pTU14
Fig.3 Transmission electron micrograph of VG1 pTU14 cell before and after lysis

1. Before lysis 2. AFter lysis.
© HERFERBEDHARFATIKSHwELE http://journals. im. ac. cn



3 VG1 pTU14 B 287

2.2 VG1 pTUl4  LBG
VG1 pTUL4 vgb phpCAB SRRz
1.4
58h 10.2¢ L PHB PHB
8.54g L 83.76% 0.15¢ L h PHB 0.43
0.48 EDTA PHB 83.76% 94.6% 3-1
VGl pTU14 22h PHB
3-2
PHB
2.3 VG1 pTU14  LBG
VG1 pTU14 30
PHB cur
LBG S 20p 1
pH % 15k
7.0 10g L e o
4 3 ~m-batch culture
3 . . | . *.*I Fed—bfatch Cu}lure ‘
0 20 40 60 80
1/h
VGL pTUL4 4 VGl pTUI4  LBG
Fig.4 Growth comparison of VG1 pTUIl4 between
PHB 2 batch culture and fed-batch culture in LBG medium
12h 10g L VG1 pTUl14
25.9¢ L PHB
52h PHB 95%
2 VG1 pTUL4 PHB
Table 2 Cell growth and PHB accumulation of VG1 pTU14 in fed-batch culture
¢t h Cell cone. g L PHB content % PHBconc. gL  PHBprod. gL h
52 18.05 95.7 17.3 0.33
58 19.25 97.6 18.8 0.33
71 24.1 96.2 23.2 0.34
82 25.9 98.6 25.5 0.32
5
PHB
PHB EDTA 2
PHB VG1 pTU14 PHB

A
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5 VGl pTU14
Fig.5 Transmission electron micrograph of VG1 pTUI14 cell in process of fed-batch culture
1.20h 6 000X 2.34h 8 000X 3.45h 6 000X 4. After lysis 5 000 X
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STUDY ON PRODUCTION OF POLY-B-HYDROXYBUTYRATE
BY RECOMBINANT STRAIN VG1 pTU14 *

Yu Huimin' Yin Jin' Li Honggi' Yang Shengli? Shen Zhongyao'
' Departmnet of Chemical Engineering Institute of Biochemical Engineering
Tsinghua University Beijing 100084
2 Shanghai Research Center of Biotechnology ~Academic Sinica  Shanghai 200233

Abstract Cloning and expression of Vitreoscilla hemoglobin gene wvgb and A phage lytic genes

SRRz in production of Poly-8-hydroxybutyrate PHB was studied in different Escherichia coli
hosts such as E. coli JM105 E. coli]M109 and VGI1. In the recombinant strains VG1 pTU14
was a superior one which simultaneously contained three exogenes including vgbh SRRz and PHB
biosynthesis genes phHCAB . The experimental results showed that after 82 hours fed-batch cult
ure in LBG medium in shaking flask cell concentration of VG1 pTU14 could reach 25.9g L
which was the highest PHB production ever reported and till 52h PHB content could be higher than
95% . Additionally inducible cell lysis was also attained successfully in recombinant VG1 pTU14
accompanying with its high cell density culture. Therefore VGI1 pTU14 is a novel potential strain
with promising prospect in industrial production of PHB.
Key words Vitreoscilla hemoglobin gene — vgb X phage lytic genes SRRz Poly-3-
hydroxybutyrate PHB  High cell density culture Inducible cell lysis

“ This work was granted by National Nine-Five Key Task Project 96-C03-03-02  Major Item of National Natural

Sci Foundati 29834103 G 1 Tt { National Natural Sci Foundati 29876021
cienee Foundation cner (\In‘% mﬁg—r@r’Eai%ﬁlﬁﬁlﬁﬁlﬁﬁ%ﬁ¥%\%€gﬁﬂ http://journals. im. ac. cn





