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Screening of Polysialic Acid Yield of E. coli by NTG Mutagenesis

ZHAN Xiao-bei YU jun-hua WU Jian-rong ZHU Li  QIU Ying-hai  WANG Lei
Industrial Biotechnological Key Laboratory of Education Ministry Southern Yangtze University Wuxi 214036 China

Abstract Escherichia coli was continuously treated with NTG under the different of pH. As a result
the mutant JY [ -74 was obtained. The mutant JY I[-74 produced 2 800 mg L of polysialic acid in
cultivation of shaking-flask which was 72.5% higher than the starting strain. The productive capa-
bility of mutant was stable. Polysialic acid was purified from Escherichia coli broth. Analysis of in-
frared spectra confirmed that the product was identical with that of standard sample. Its purity was up
t0 98% . PC-NMR spectrum showed that this polysaccharide was a 2 8-a linked homopolymer of sialic
acid.
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5 NTG E.coli 457
1.1.3 g L . TDO013 10 mm X 80 mm
15~20.
1.1. 4 g L 30
NH,Cl 6 1.0 K,HPO; 3H,0 22 MgSO,  1.2.8
0.6 pH7.5~7.8. 15 mmol L pH 8.0
1.1.5 g L 25 mmol L pH 7.2 DEAE-
15~20 1% Sephadex A-75 15ecm>x1.0 cm . 5
1.2 240 mL 0~
1.2.1 0.5 mol L NaCl
37C 12 h.
1.2.2 24 h
30 mL 250 mL 37°C .
220 r min 12 h. 20 mL 1.3
20 mL 250 mL 37 °C DPX-400 Bruke
220 r min 2 h. AKTA-ex-
4 000 r min 10 min pH 9.0 ploreer pharmacia IR-
Tris- pH 6.0 7 440 TDO13
2~3
1.2.3 NTG 10 mg NTG 10
mL 5 mL 2
10 mL 0.5 mL NTG  E.coli pH
NTG 37 C 100 r min
1.2.4 4 000 r min 1
10 min pH 9.0  Tris- pH
6.0 3~4 0.1 ’
mol L NaOH 2.1
. 1.2.2 pH 6.0
37°C 12h 0.1 mg mL NTG 15 min
1.2.5 37C 4-54.
40 mL 250 mL 1
37 C 220 r min 54~56 h 1 NIG
: Tab.1 The relation of time and deadly probably by NTG
1.2.6 ’ - : mutagenesis
e 35 T Bruker DXP-
400 400 MHz D,0 i "
pH 7.0 80 mg mlL. 0 258 0
1.2.7 15 136 49.2
30 91 64.8
CMW 10 000 45 30 88.4
> 93% 60 1 100
75%
3 NTG " NTG pH
509%
Sevag
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458 21
2.2.3
45min
NTG 4. 4 6 JYII-
2.2 51JYIm-66  JYII-74
2.2.1 3 JYI-74
10712 37°C 4~54d 2800 mg L
2200 mg L . pH NTG
75 37 1
T 12 h . 2200 mg L JYII-74
2.2.2 pH 9.0
2200 mg L 2 4
2700 mg L Tab.4 The inherit stability of high-yield mutants
75 12 mg L
2.
2
Tab.2  The production of polysialic acid of high-yield 1 2 4 6 8 10
mutants mg L JYII-17 2791 2016 1960 1995 2421 1879
PSA PSA JYII-51 2786 2269 2021 2358 2426 2223
JY1-4 2776 JY1-50 2785 JYII-53 2719 2071 1980 2167 2162 1909
IYI-17 2851 JYII-51 3070 JYII-66 2758 2000 2173 2223 2517 2223
JYIT-19 2707 JYTI-53 3026 JYI[-74 2841 2649 3034 2892 2821 2730
JYII-34 3060 JY1I-66 2978 JYII-76 2589 1970 2117 2284 2654 2132
JY1-43 2849 JYII-74 2933
2.2.4
JY 1 -45 2736 JY1-76 2933 5.Y [ 24 1
1
3 600 mg L. JYI-74 2
3. 3 1 700 mg L
1300 mg L 75.2%.
6 JY1I-17 5
IJYT-51 JY11-53 JY11-66 JYI-74 IY 11-76 Tab.5 The compare of polysialic acid between mutants and
the starting strain
3 mg L
Tab. 3 The production of polysialic acid of repeated
experiment of high-yield mutants mg L 1630
JYT-24 2261
PSA PSA
JY1I-74 2902
JYII-4 2213 JYII-50 2314
IYT-17 2791 JYT-51 2786 2.3
JYII-19 2477 JYIT-53 2719 2.3.1
JYII-34 2315 JYII-66 2758
JY1-43 2176 JYII-74 2841
JY1I-45 1836 JY1I-76 2589 Sevag
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Fig.1 Infrared spectra of polysialic acid
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