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The Breeding of Escherichia coli ® Co Mutagensis Strains
and the Conditions on the Production of Polysialic Acid

ZHAN Xiao-bei ZHENG Zhi-yong JIA Wei ZHU Li
School of Biotechnology Wuxi University of Light Industry Wuxi 214036

Abstract The feasibility of ®*Co mutagenesis for increasing polysialic acid production was studied on
Escherichia coli WX-J11 strain. A polysialic acid overproducing mutant WX-J4 was obtained. The
polysialic acid content of the mutant was 1 500 mg L by optimizing the physical conditions when the
culture was incubated at 37 C for 65 h in 250 mL shaking flasks at 250 r min pH 7.8 and operated
volume 40 mL. The release of polysialic acid into the broth started when growth stopped showing
typical secondary metabolite in kinetics. The separation and hydrolysis of polysialic acid  purification
of sialic acid were preliminarily studied.
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3
Polysialic acid N- 37°C 72 h.
a2 8 a2 9 . 1957 1.2.5 4 .
Barry  Goebel K-235 Kl 1.2.6
3 Neisseria miningi- >
tidis B Salmonella toucra O48 Citrobacter freundii 1.2.7 —5 g dL —
05 —1 g dL —
—>2 g dL —
30 000
1.2.8 3000 r min
1 500 mg L 15 min 2
30 min 2
2
1
1.1 1.2.9 3mol L H,SO,
111 WX J11 pH1.3~2.0 80 C 60
4 min
112 1.2.10
1 g L NaCl5 5 !
10 pH7.2~7.4. pH 5.676.0
2 gL D 25 NH,CL6 » pBondapale
MgS0, 0.6 K,HPO, 90 mmol L pH 7.8. 0. 05% 0 -
1.1.3 0.1¢gdL 20% ’ '
1.1.4 Pfanstiehl Lab Inc '
2 KBr
12 : 500~700 nm
1.2.1 50 mL
250 mL 2
250 r min 23 mm 37
C 12 h. 2.1 0 Co
1.2.2 4% 250 mL E. coli K-235
40 mL 250 r WX-J11 360
min 23 mm 37°C. mg L 660 mg L.
1.2.3 4 .
1.2.4 “Co
1 800 Gy —0Co .
40 min. 2.1.1 80 Co
2 1 mL 10 800 Gy 40
mL 37 C 230 r min 12 h. min 99.2% .
3 0.5 mL WX-J4
3 1 001 mg L.
37°C 2.1.2 WX-J4 WX-J4
4 3 10 1. WX-J4
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10 998 ~ 40 mL 250 r min
1 156mg L
2.2.2 pH
1 WX-J4 pH 3. pH 7.8
Tab.1 Genetic stability test of E. coli WX-J4 .pH
P, P, Py Py Py -pH

mg L 1001 998 1123 1156 1013

2.2
31200}
WX-J4 5
L g 800
1. 2 h 5
15 h 68 h 2 a0
35h R, . .
4 6 8 10
35h 65 h 7 pH
WX J4 > oi
Fig.3 Effect of pH on polysialic acid production
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Fig.1 Growth curve and fermentation curve of E. coli 4
WX-J4 Fig.4 Effect of temperature on polysialic acid production
2.2.1 2.3
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2. 5
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2 1200 | L J1200 3
B e 2.4
800 - 4800 I
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i s H 2
g 400 L 4400 &
’g" 1 1 i 1 H L 1 § 29 mg.
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Fig.2 Effect of volume and agitation on polysialic

acid production
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1500 pg mL.
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Fig.5 Microphotographs of E. coli WX-J4 grown Fig.6 Spectrum of purified sialic acid
in different periods

2

Tab.2 Separation and purification of sialic acid

100

£
I % ®
mg L m 0 g
1 044 80 100
1097 60 79 [43) <N SN WA TR N TN NN SN NV SN R RN S S N
5921 10 71 3500 2000 1500 700
3 506 15 63 W/ on”
HPLC 162 210 41
7 a
b

Fig.7 Infrared spectrum in literature and Infrared

spectrum of purified sialic acid
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