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Effect of Carbon-Nitrogen Balance Feeding Strategy on
Growth of Recombinant Escherichia coli and
Fusion-Typed Pediocin PA-1 Expression
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Abstract; New feeding strategies based on feeding balance between carbon source and nitrogen source
were designed. Using a multistage carbon-nitrogen ratios (mc¢/my) feeding strategy to achive real-time
feeding balance of carbon and nitrogen during fermentation process, a high density of biomass (maximum
biomass density of dry weight of up to 57. 6 g/L) and high expression of fusion protein (content of up to
46.3 mg/L) and soluble protein (content of up to 15. 7 mg/L) were obtained. The accumulation of
acetate, which usually occurs during the process of high-density fermentation of recombinant Escherichia
coli , was effectively avoided.
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Fig.1 Curve of real-time carbon-nitrogen ratios in

balance feeding process
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Fig.2 Effect of carbon-nitrogen feeding strategy on growth
of recombinant Escherichia coli BL21(DE3) pLysS
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Fig. 3 Profiles of glucose concentration and acetate accumu-

lation using three carbon-nitrogen feeding strategys
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1—PED-N inclusion bodies using F1; 2—PED-N inclusion bodies
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using F1; 5—Soluble PED-N using F3; 6—Soluble PED-N using
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Fig. 4  Analysis of PED-N expressed in Escherichia coli
BL21(DE3)pLysS using three carbon-nitrogen feed-
ing strategys in fed-batch cultures by 12% SDS-

PAGE
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Table 1 Densitometric scanning results of PED-N expressed
in Escherichia coli BL21 (DE3) pLysS using three
carbon-nitrogen feeding strategies in fed-batch

cultures by 12% SDS-PAGE

Lane w(Fusion protein) /(%) w(Inlusion) /(%)
1 20 66
2 42 90
3 39 81
4 49 34
5 6 10

6 15 19

3 4 ®

HH Escherichia coli TimBERKERNLRES,
XF B IRV me/my BT RIE R BN Bom A8 4k, 7EH
KA K B A R B BN & e /mx BB SRR, Z
e IR RO S5 B R 0P . SR Tk SRR - i i 5 4R
me /mx CEARBUES= FD WI AR B, Bk B IR 45
INBEMS B 4 Escherichia coli %7 H: K B3 #Y [d]
i, A RO IR AR R s M AR IR & B4R
&K, E 4 Escherichia coli Bihk&x KBFEE, B
B E R A AR AT AR .

S WK :

[1] Li Yin, Chen Jian, Mao Yingying, et al. Effect of additives
and fed-batch culture strategies on the production of glutathi-
one by recombinant Escherichia coli[J]. Proc Biochem, 1998,
33. 709-714.

[2] Castan A, Enfors S O. Characteristics of a DO-controlled fed-
batch culture of Escherichia coli [J]. Bioproc Eng, 2000, 22;
509-515.

[3] LuliG W, Strohl W R. Comparison of growth, acetate pro-
duction and acetate inhibition of Escherichia coli strains in
batch and fed-batch fermentations[J]. Appl Environ Micro-
biol, 1990, 56 1004-1011.

[4] Sudrez D C, Kilikian B V. Acetic acid accumulation in aerobic
growth of recombinant Escherichia coli[J]. Process Biochem,
2000, 35; 1051-1055.

[5] Jana S, Deb J K. Strategies for efficient production of heterol-
ogous proteins in Escherichia coli[J]. Appl Microbiol Biotech-
nol, 2005, 67 289-298.

[6] =, W, E/NE, %. WiH TRAIL B0 & % &5
FRAESRME BT [T]. AP TR FEM, 2004, 20(3): 408-

413,
(7] EXRB, E¥. #EAREAFIIMIL ot Bl i,
2000 47-50.

[8] WHM, T, B, SHEIEEN SR KRR 5
Mz &) mERL, 2008, 5. 108-110.



