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1.1.3 PCR
DH5a Taq plus
DA19 DNA TaKaRa
DH5a atpA ndh  purHD DNA
PCR
TC-25/H
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Table 1  the primer sequences for PCR amplification of the four genes

Gene Primer sequence(5 53 T Elongation time/min
nuo sense strand: TTTCCCTATAGCTCATTAGCTGCCT 1
antisense strand: TTACAGCCAATGCTAGAGGACGAA
ndh sense strand: TTATTACGAGATTGTCTGGGACGAAG' 2
antisense strand: TATATGCCAACATGCAAGCGAAGGAG
purHD sense strand: TATTTTGCCCACGGTAACCACAGTC 3
antisense strand: TCGTAATCGCAAGGCGGTAAAAGGT
atp 1 sense strand: TGAGAAATTGACCGGTTAGACTGTT 2
antisense strand: AGCCATGTACAGCAGATCCATATTC
) sense strand: AGCCATGTACAGCAGATCCATATTC 2
antisense strand: GCGATGGCGTCTGAAGAACATTA
3 sense strand: GGTCTAGACATGCAACTGAATTCCAC 2
antisense strand: CTTAA GCTTGTTACCAGGATTGGGT
4 sense strand: TAAGATCGCAAGCGTCCAGAACA 3
antisense strand: CAAGCCGGTGTTACATCGCTTTT
%1 pTrc99a
PCR 94 10 min 30 94 Imin DA19 DNA PCR
55 1 min 72 1 3 min 1 72 10 min
PCR 0.8% PCR
DNA pTrc99a 37 DNA
16
1.3 RiEFRIRE DH50 LB
NCBI K-12 atpA ndh 37
purHD 2 5%

3’
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Table 2 the primer sequences for PCR amplification of atpA, ndh and purHD

Gene Primer sequence®(5 53T Restriction enzym

alpA sense strand: GGTCTAGACATGCAACTGAATTCCAC Xba
antisense strand: CTTAAGCTTGTTACCAGGATTGGGT Hind

ndh sense strand: TTTAAGGGGAATTCGTTGACTACGC EcoR

antisense strand: GCCAGTGTACGAAGCTTAATGCAAC Hind

purHD sense strand: TAATCCAGGATCCTTACCATGCAACAAC Ba-mH
antisense strand: GTTAAGAAGCTTGTCAGTTAGGGATCAC Hind

A: The underlined letters represent the sites of restriction enzymes
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Fig. 1 Effect of overexpression of atpA, purHD and ndh on the growth of DH5a. A, cell; B, glucose; C, pH; D, acetic acid.
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Fig. 2 SDS-PAGE analysis of cell extract of recombinant E.coli.
M. protein molecular weight marker; 1. DH5a; 2. DHSa(pTrc99a-
purHD); 3. DHSo(pTrc99a-atpA) ; 4. DHSo(pTrc99a); 5. DHS5a PRPP
(pTrc99a-ndh).
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Effects of overexpression of atpA, purHD and ndh on the growth of
Escherichia coli DH5a.

Yanjun Zhang, Xiaoyun Zhang, Zhimin Li, Qin Ye'

(State Key Laboratory of Bioreactor Engineering, East China University of Science & Technology, Shanghai 200237, China)

Abstract: [Objective] To study the mechanism of the differences in cell growth and acetate production between Es-
cherichia coli DH5a and its acetate-tolerant mutant DA19. [Methods] Based on our previous analysis of the proteome and
mass and energy balances for both strains, we first amplified the genes of atpIBEFHAGDC, purHD, and ndh, their regu-
lation regions, as well as the regulation region of nUOA-N in both strains by PCR, and compared the sequences. Then, we
constructed the recombinant strains DH5a (pTrc99a-atpA), DHSa (pTrc99a-purHD) and DH5a (pTrc99a-ndh) to study the
effect of overexpression of atpA, purHD and ndh in DH5a on growth. [Results] The sequences of the structural genes and
the regulation regions in the two strains were completely identical with those of E. coli K-12. Overexpression of atpA,
purHD and ndh separately in DH5a improved cell growth to some extent. [Conclusion] Overexpression of ndh, purHD
and atpA resulted in improved growth of DH5a, but the growth of these recombinant strains was still lower than that of
DA19, indicating the importance of global regulation to the cellular metabolism.
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