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20 ml./250 mL
0.8 pg/mL 1%
1 3 h 4000 r/min 10 min
1.1 1.3
1.1.1 DU1-62 DUI-
114 DUI-21 DU2-39 DU2-66
Corynebacterium pekinense 1 AEC" Hser™ Bio~ 3500 r/min 10 min
12.36 g/dL UV DES UV  DES 5 mL
0.5 mL
13.25 ¢/dL 12.92 g¢/dL. 14.43 ¢/dL 0.5 mL 4.5 mlL
13.76 g/dL 13.63 g/dL 42C
1.1.2 1 32C
1.4
11 2 25 ¢ MnSO, Corynebacterium
0.1 g NH, ,80, 1 g MgSO," 7H,0 0.4 g KH,P0,  Pehinense 1
1.5 ¢ FeSO,- 7TH,0 0.01 g 8 o 50°C 60°C 70°C 1 min 2 min
0.04 g 0.1g VB, 0.0l g 50 ml, 3 min 4 min 3 min 6 min
1000 mL pH7.0 121C
30 min 3 Corynebacterium
250 ¢ 150 & pekinense 1 6 cm
36 h 100 g FeSO, 0w
30 ¢cm 60 s 70 s 80 s 90 s 100 s
0.015 ¢ K,HPO, 2 g MgSO, 1.5 ¢ 110 s 120 s
100 mL V,, 0.0042 ¢ 0.0003 ¢
1000 m. pH 7.0 121C ae 1o beo/
30 min d-e x100%
1.1.3 1 13.5 g EDTA a b
0.19 g MgCl, 0.2 ¢ 100 mL pH c PDA
5.0~8.0 DNase 0.5 mg 2 d
KH, PO, 0.54 ¢ CaCl, H,029.4 ¢ e PDA
100 mL 1.5
3 0.5 mg/mL L- DU1-21 DU1-62 DU1-114
DU2-39 DU2-66
1.1.4 lysozyme 35% PEG6000 0.02 mol/L
CaCl, 36°C 30 min
lg 100 mL G6 32 3~54d
F1
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Corynebacterium pekinense 1
32C 24 h F2 4
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1.6
Corynebacterium pekinense
n
Pn Pn Fn 0.8 pg/mL 1%
3h
1.7 pH 7.0 2.0 mg/mL 38C
4 h
3 99.8+0.21 % 23.7+0.53 %
2.2
2.2.1 1
Corynebacterium pekinense 1 70°C
40 pg/mL )
3 min 100 %
4 pg/mL AEC
60°C
10 mg/mL 12 mg/mL
65C
32°C 48 ~72 h
° 60°C
4 min
1 Corynebacterium pekinense 1
250 mL 20 mL. 32
96 r/min 16 h 1 % viv Table 1  Effects of heat inactivation time and temperature on the
500 mlL lethal rate of Corynebacterium pekinense 1 protoplasts %
. Temperature
30 mL 32°C 96 r/min 72 h 3 Time/min
50C 60°C 70°C
1.8 1 29.5+1.04 34.7+1.17 92.5+2.31
’ " 2 43.3+1.16 76.5+2.84 96.1+2.66
3 56.5+1.18 87.0+2.28 100
1.9 4 62.1£1.21 100 100
10 5 70.2+1.73 100 100
6 89.9+2.30 100 100
2.2.2 2
2 110 s
100 % 110 s
2.1
2 Corynebacterium pekinense 1
Table 2 Effects of UV inactivation time on the lethal rate of Corynebacterium pekinense 1 protoplasts
Time/s 60 70 80 90 100 110 120
Lethal rate/ % 21.0+1.07 61.4+1.13 76.2 +1.69 89.8 +2.47 96.9+2.84 100 100
2.3 5 AEC
2.3.1 Corynebacterium
pekinense 1 DU1-21 DUI-

UV DES UV + DES

62 DU1-114 DU2-39 DU2-66
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F4-36
2.3.3
4 PDA
2.3.2
3
AEC 10 mg/mL 12 mg/mL P, 10 mg/mL AEC
40 pg/mL 12 mg/mL AEC F,
4 pg/mL 12 mg/ml. AEC F,
32C 48 ~72 h
P, AEC
287
F4
1
F3 50 F4 83
72 h
2.4
133 F3-15 F¥3-34 F4-29
F4-36 ¥F4-121 > 10
15.38 g/dL 14.67 g/dL 16.04 g/dL
16.95 ¢/dL 15.63 g/dL F4-36
Corynebacterium pekinense 1 37.14%
17.46% ~ 31.19%
3
Genome shuffling
14
Genome shuffling
15-17
Fig.1  Colony morphology of lysine-producing strains obtained by primary
screening .
3
Table 3 Lysine production of high lysine-producing strains from different generations
Lysine production/ g/dL
Strain
1 2 3 4 5 6 7 8 9 10 Mean + SD
F3-15 15.21 15.14 15.43 15.76 15.45 15.32 15.74 15.27 15.36 15.46 15.41+0.21
F3-34 14.73 14.82 14.66 14.47 14.36 14.72 14.39 14.53 14.78 14.69 14.62 £0.17
F4-29 16.21 15.83 16.57 16.44 15.75 16.38 16.27 15.72 16.13 16.06 16.14 £ 0.30
F4-36 16.89 17.46 17.03 16.94 17.26 17.11 16.75 17.16 16.82 16.94 17.04 £0.22
F4-121 15.62 15.07 16.14 15.67 15.76 15.49 15.71 15.84 15.53 15.65 15.65+0.27
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Screening and breeding of high lysine-producing strains by genome shuffling

Kai Zhao' Wei Duan' Lixin Sun® Dongpo Zhou'”
! Laboratory of Microbiology College of Life Science Heilongjiang University Harbin 150080 China
% Hospital of Heilongjiang University Harbin 150080 China

Abstract Objective To screen and breed high lysine-producing strains by genome shuffling. Methods Corynebacterium

pekinense 1 was used as the starting strain in this study. High lysine-producing strains were screened by genome shuffling.
Results Five hereditarily stable strains with high lysine production were obtained by four cycles of genome shuffling. A high

lysine producing strain F4-36 was obtained which produced 16.95 g/dL lysine 37.1% higher than that of the starting strain.
Conclusion Genome shuffling can be an efficient tool to screen and breed high lysine production strains.

Keywords lysine lysine-producing strain genome shuffling
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