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Screening of high-yield g-poly-L-lysine producing strains through
ribosome engineering
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Jiangnan University, Wuxi, Jiangsu 214122, China)

Abstract: [Objective] We used ribosme engineering technology, with which antibiotic-resistant
strains are resulted from mutations on microbial ribosme, to improve the capacity to produce &-PL by
Streptomyces albulus AS3-14. [Methods] A single drug-resistant mutant was obtained from the
original S. albulus AS3-14 with the presence of mutagen of streptomycin. A double drug-resistant
mutant S. albulus WG-608 was obtained on the basis of single drug-resistant mutant with the
presence of mutagen of rifampicin, of which the &-PL productivity was improved. [Results] The
highest e-PL-producing strain, named S. albulus WG-608, could produce &-PL of 3.7 g/L in
shake-flask and 53.0 g/L in a 5-L fermentor, 42.3% and 32.5%, respectively higher than that of the
parent strain. [Conclusion] Screening of streptomycin and rifampicin resistant strains might be a
promising alternative to obtain a high e-PL-producing S. albulus strain.
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Figure 1 The growth of S. albulus AS3-14 on BNT plate
contained with different Str concentrations on 5™ day

A Omg/L B Img/L C

2mg/L D 4 mg/L
5 mg/L.

Note: A: 0 mg/L streptomycin; B: 1 mg/L streptomycin; C: 2 mg/L
streptomycin; D: 3 mg/L streptomycin; E: 4 mg/L streptomycin; F:
5 mg/L streptomycin.
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Table 1 The statistical data of screening the drug-resistant mutants experiment

Screenine methods Parent strain Screening concentration  Positive mutation Average Maximum
g (MIC) rate (%) production (g/L) production (g/L)
Sereening of low Str o3 14 55 g1 Str: 1-10 33 (41/125) 2.940.1 2.96+0.1
resistence strain
} . Str: 20 15 (20/135) 3.1+0.2 3.20+0.1
Sereening of high Str v 605 (29 g1 Str: 50 10 (14/145) 3.240.1 3.26+0.1
resistence strain
Str: 100
Screening of double .
WG-601 (3.2 g/L) Rif: 5-20 15 (20/133) 3.6+0.3 3.70+0.1

resisance strain
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Figure 2 The results of e-PL production in M3G, RSM and
the optimized media in shake-flask
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Figure 3 Comparison of fed-batch fermentation between S. albulus AS3-14 (A) and S. albulus WG-608 (B)

DCW e-PL pH

Note: Black circle: DCW; White circle: e-PL concentration; Black triangle: pH; White trlangle Glucose concentration.
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Table 2 Comparison of key enzyme activities between
S. albulus AS3-14 and S. albulus WG-608

Key enzyme activity (U/mg protein)

Strains G6PDH PEPC CS AsK
WG-608 8.1£0.2 45.3+£2.0 43.2+1.8 8.1£0.2
AS3-14 3.3£0.1 34.5+1.7 37.8+2.4 5.6+0.1
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