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Effects of peptidoglycan acetylation in Neisseria gonorrhoeae on catalysis activity of murein

Iytic transglycosylase A from E. coli
Wu Teng-fei, Zhang Qiao-ling, Deng Xu-ming, Liu Bo

Abstract

BACKGROUND: Studies have demonstrated that E. coli peptidoglycan (PG) acetylation suppresses catalysis activity of lytic
transglycosylase. However, whether PG acetylation in Neisseria gonorrhoeae (N. gonorrhoeae) has the same effect remains
poorly understood.

OBJECTIVE: To identify effect of PG acetylation in N. gonorrhoeae on catalysis activity of lytic transglycosylase family 2 in
gram-negative bacteria.

METHODS: PG acetylation genes (pacAB) in N. gonorrhoeae FA19 were knocked out though transformation by homologous
recombination. *H-glucosamine labeled PG from either wild type N. gonorrhoeae FA19 (PG1) or pacAB mutant strain (PG2) were
isolated respectively. We amplified, cloned, expressed and purified lytic transglycosylase (MItA) from E. coli. The catalysis activity
of MItA on PG1 and PG2 was detected, and the optimum reaction temperature was measured.

RESULTS AND CONCLUSION: The recombinant MItA was obtained at the concentration of 26.12 g/mL. Only 9.71% PG1 was
cleaved, but around 93.45% of no-acetylation PG2 was cleaved. The optimum reaction temperature was 30 ‘C. PG with
O-acetylation decreased catalysis capability of MItA. It suggests acetylation of PG in N gonorrhoeae inhibited the autolysis
caused by MItA.

Wu TF, Zhang QL, Deng XM, Liu B. Effects of peptidoglycan acetylation in Neisseria gonorrhoeae on catalysis activity of murein
lytic transglycosylase A from E. coli.Zhongguo Zuzhi Gongcheng Yanjiu yu Linchuang Kangfu. 2010;14(46): 8643-8646.
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1-4: enzyme digestion map of pT7-7k-MItA plasmid; M: marker

Figure 1 The restriction enzyme map of recombinant plasmic
pT7-7K-MItA
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1-4: Purified MItA protein, sample volume in turn is 25, 50, 75 and 100 pg

Figure 2 Western blot of detecting purified recombinant
protein MItA expression
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1-3: PCR amplification of puc18-pacAB-del; M: marker

Figure 3 Screening the pacAB deletion in N. gonorrhoeae
FA19 by PCR amplification
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Figure 4 Comparison of growth curves of N. gonorrhoeae
FA19 and pacAB mutant strain
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PG1: wild type N. gonorrhoeae FA19; PG2: pacAB mutant strain
Figure 5 The catalysis effect comparison of MItA and
Lysozyme for PG1 and PG2 digestion
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Figure 6 The catalysis activity of MItA for PG1 digestion in
different temperatures
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