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Mutagenesis of Methylobacterium extorquens AM 1 for
Increasing pyrroloquinoline quinone production by
atmospheric and room temper atur e plasma

Huizhi Li*?% Zhen Kang"?, Jianghua Li*?, Jingwen Zhou?, and Guocheng Du®?

1 Key Laboratory of Industrial Biotechnology, Ministry of Education, Jiangnan University, Wuxi 214122, Jiangsu, China
2 School of Biotechnology, Jiangnan University, Wuxi 214122, Jiangsu, China

Abstract: As a novel cofactor of oxidoreductase, pyrroloquinoline quinone (PQQ) has a great potential of application in
medicine, food industries. In order to improve the efficiency of the PQQ production by Methylobacterium extorquens AM1,
the strain was treated by atmospheric and room temperature plasma (ARTP). Positive mutants with changes in PQQ yield
were obtained based on a high-throughput screening approach. After ARTP treatment, analysis data show that the positive
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mutation rate was 31.6%. Furthermore, we obtained an excellent positive mutant M. extorquens AM1 (E-F3) with the yield
of 54.0 mg/L PQQ, which was approximately 3 times as much compared with that of the wild-type strain. The robust
high-throughput screening method for mutagenesis by ARTP improves PQQ production. In addition, this method also

provides a new strategy for further strain improvement.

Keywords. atmospheric and room temperature plasma, pyrroloquinoline quinone, high-throughput screening, positive

mutation
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Fig. 1 The lethal rate curve of the M. extorquens AM1.
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Fig. 2 Results of high-throughput preliminary screening.

x1 BMERTHRAGER
Table1l Preliminary screening results of excellent positive mutant strains
Object B-C2 C-E6 E-E2 E-F3 F-G4 G-F1 H-G6
Concentration of PQQ (mg/L) 5.4+0.13 5.3+0.07 5.4+0.10 6.0+0.12 5.3+0.08 5.2+0.05 5.5+0.11
The degree of improvement (%)  122.3+3.1 120.8+1.6 131.2+2.4 158.1+3.2 125.6+1.9 123.1+1.2 134.2+2.5
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Table2 Genetic stability of mutant strains
Strains The 4th subculture The 6th subculture
Time to ODggo=3.5 (h)  Concentration of PQQ (mg/L)  Time to ODgpo=3.5 (h)  Concentration of PQQ (mg/L)
Wwild 103+0.9 2.6+0.05 100+0.9 2.6+0.07
E-E2 96+0.6 6.0+0.11 98+0.6 6.1£0.12
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Fig. 4 Batch fermentation of M. extorquens AM1 (A) and E-F3 (B).
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