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Mutagenesis of poly-p-hydroxybutyricacid producing strain by UV
and diethyl sulfate
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Abstract: [Objective] We aim to get a high-yield poly-p-hydroxybutyricacid (PHB) mutant strain.
[Methods] We use composite multiple rounds of mutagenesis breeding of UV and diethyl sulfate and
after primary and secondary screening from the original strain Pseudomonas koreensis PK3. [Results]
It’s named Pseudomonas koreensis UVCN-18. After serially passed 9 times and fermentation 28 h,
PHB production of the mutant was 15.94 g/L, Accounting for cell dry weight 69.54%. PHB
production of the mutant was increased by 2.61 times compared with the original strain
Pseudomonas koreensis PK3 (4.42 g/L), and the strain has a good genetic stability. [Conclusion] We
use composite multiple rounds of mutagenesis breeding of UV and diethyl sulfate to get a high-yield
PHB mutant strain.
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Table 1 PHB yield and PHB accounted dry cell weight after UV mutagenesis

PHB PHB | PHB PHB
Strains PHB accounted DCW (%) PHB yield (g/L) Strains PHB accounted DCW (%) PHB yield (g/L)
PK3 24.60+0.12 4.42+0.11 ; UV-11 63.42+0.12 11.51+0.14
UV-1 63.03£0.11 11.30+0.12 ; UV-12 64.63+0.11 12.87+0.12
UV-2 63.50+0.13 11.56+0.11 UV-13 62.89+0.14 11.26+0.11
UV-3 64.02+0.14 12.08+0.15 ; UV-14 65.41+0.15 13.75+0.13
Uv-4 61.66+0.15 10.06+0.11 UV-15 64.33+0.13 12.54+0.09
UV-5 62.59+0.12 11.03+0.12 UV-16 61.78+0.12 10.50+0.12
UV-6 63.89+0.13 11.72+0.13 UV-17 61.99+0.09 10.65+0.11
UV-7 63.69+0.14 11.55+0.08 UV-18 63.72+0.11 11.64+0.12
UV-8 62.06+0.06 10.85+0.12 ; UV-19 64.06+£0.12 12.01+0.13
Uv-9 62.14+0.13 10.88+0.12 UV-20 62.77+0.13 11.2340.11
UV-10 63.98+0.11 1191014 |
32°C 150 r/min 28 h | PHB PHB 3

Note: After the strain was cultured in a fermentation medium, placed in 32 °C, 150 r/min shaking culture 28 h, measured PHB and PHB yield
percentage of the amount of cell dry weight. Each set of data was measured three times and used the average.
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%2 DESiEZ /5 PHB F=£7#1 PHB LT =

Table 2 PHB yield and PHB accounted dry cell weight after DES mutagenesis

PHB PHB ; PHB PHB
Strains PHB accounted DCW (%) PHB yield (g/L) ! Strains PHB accounted DCW (%) PHB yield (g/L)
UV-14 65.41+0.11 13.75+0.12 UVCN-11 69.42+0.11 15.98+0.11
UVCN-1 67.03+0.12 14.88+0.12 UVCN-12 68.63+0.12 15.65+0.13
UVCN-2 67.50+0.12 14.97+0.13 ! UVCN-13 67.89+0.13 15.3240.14
UVCN-3 68.02+0.14 15.210.15 UVCN-14 67.4120.08 15.02+0.12
UVCN-4 66.66+0.12 14.06+0.11 UVCN-15 68.33+0.14 15.34+0.09
UVCN-5 68.72+0.13 15.88+0.11 UVCN-16 67.78+0.12 15.15+0.12
UVCN-6 66.89+0.13 14.2140.13 UVCN-17 66.99+0.12 14.95+0.11
UVCN-7 67.69+0.12 15.11+0.08 UVCN-18 69.59+0.12 16.03+0.12
UVCN-8 66.06+0.08 14.01£0.12 ! UVCN-19 69.06+0.12 15.91+0.13
UVCN-9 66.1420.11 14.13+0.12 UVCN-20 68.48+0.14 15.40+0.12
UVCN-10 68.98+0.12 15.71+£0.16
32°C 150 r/min 28 h PHB PHB

3

Note: After the strain was cultured in a fermentation medium, placed in 32 °C, 150 r/min shaking culture 28 h, measured PHB and PHB yield
percentage of the amount of cell dry weight. Each set of data was measured three times and used the average.

PHB #3 EMEELNR 9 XK PHB =51 PHB L4 TE
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3 2 69.58+0.08 16.01+0.12
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9 PHB PHB 4 69.51+0.11 15.89+0.12
15.94 g/L 69.54% PK3 5 69.52+0.14 15.91+0.12
6 69.55+0.12 15.93+0.09
PHB 7 69.52+0.13 15.91+0.14
PHB 8 69.52+0.12 15.910.13
9 69.48+0.12 15.89+0.11
=y 1l =
24 FHEELER Average 69.54+0.14 15.94+0.15
UVCN-18 5
PHB 4 32 °C 150 r/min 28 h
5 PHB PHB 3

Note: Through solid medium serially passaged 9 times, then access

PHB liquid fermentation medium , placed in 32 °C, 150 r/min shaking

1.854 culture 28 h to measure PHB and PHB yield percentage of the

: amount of cell dry weight. Each set of data was measured three
UVCN-18 PHB times and used the average.
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