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Optimization and application of genetic manipulation system
of Streptomyces fradiae

Sun Jun-feng, Wang Shan, Liu Peng-fei, Xue Zheng-lian,Wang Zhou and Liu Yan
(Institute of Biologic & Chemical Engineering of Anhui Polytechnic University, Microorganism Fermentation Engineering and
Technology Research Center of Anhui Province, Wuhu 241000)

Abstract Objective To establish and optimize a genetic manipulation system suitable for Streptomyces
fradiae, and to obtain a recombinant strain with increased neomycin titer through molecular modification. This
study lays a theoretical foundation for the subsequent acquisition of high-yield strains of neomycin. Methods  The
optimal spore production medium and resistance selection markers of Streptomyces fradiae were selected, the key
influencing factors of the conjugation system were optimized, and a recombinant strain over-expressing the neoC
gene was obtained to further study the effect of the neoC gene on the neomycin titer. Results The optimal medium
for Streptomyces fradiae conjugation was the A75 medium. The optimal spore treatment conditions were heat-
shocked at 50°C for 10min and precultured at 37°C for 4h. The optimal ratio was 10:1. The optimal addition time of
apramycin was 30°C for 15h. After optimization, the conjugation frequency increased by 7.69 times. At the same time,
we obtaineda neoC gene over-expressing strain SF-neoC with 22.29% increase in neomycin titer. Conclusion The
genetic operation system of Streptomyces fradiae was successfully established and optimized, providing a basis for
other applications based on the subsequent molecular transformation of Streptomyces fradiae.
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Tab.1 Spore production of Streptomyces fradiae
o N BRI R /d
I T R
2 3 4 5 6 7
MS - +/- +/- + + ++ ++
2CMY +/- +/- + ++ ++ -+ -+
YMS - +/- +/- +/- +/- +/- +/-
YD - +/- +/- +/- +/- +/- +/-
TSB - +/- +/- +/- +/- +/- +/-
AS-1 +/- +/- + ++ ++ -+ -+
RG +/- + ++ +++ +++ +++ +++
2XYT +/- +/- +/- +/- +/- +/-
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Tab. 2 Study on the sensitivity of Streptomyces fradiae to six
commonly used antibiotics
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Fig. 3 Effect of medium on conjugation frequency
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Fig. 5 Effect of heat shock conditions on conjugation frequency
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Tab. 3 Orthogonal factor level table

KT A:r MgCLKE/mmol/L  B: 52k C: AmiRinff[al/h

1 65 5:1 13
2 75 10:1 14
3 85 15:1 15

=4 BRI SR S HAE
Tab. 4 Results and data analysis of orthogonal test

B ol A B C BEFB /10
1 1 1 2 7.25
2 1 2 3 10.59
3 1 3 1 8.43
4 2 1 3 11.26
5 2 2 2 14.32
6 2 3 1 8.78
7 3 1 2 9.66
8 3 2 1 10.46
9 3 3 3 9.98

k1 8.757 9.390 9.223
k2 11453 11790  10.117
k3 10.033 9.063 10.610
R 2.697 2.727 1.387
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