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Isolation and Characterization of Klebsiella oxytoca
Mb5al Mutants with Proton Suicide Method
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Abstract: Klebsiella oxytoca M5al was used as the original strain to breed mutants after mutagenesis with
NTG, 44 single colony were obtained from medium containing 0.17 mol/L. NaBr-NaBrO; (proton suicide
method) and 3 lactic acid-producing mutants were selected by shaking cultivation in optimized medium,
their lactate dehydrogenase activity was only 50.6% 58.8% 61.3% of the parent strain, respectively. The
lowest one of them batch-cultured in 5 L fermenter, results indicated that the yield of lactic acid of the mu-

tant was decreased remarkably, reversely, acetic acid and 1,3-propanediol were increased observably.
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(Bry),

BrO; +2Br +2H" - Br,+BrO, +H,0
BrO, +2Br +2H" - Br,+BrO +H,0

[3.,4] H+ ,
Br— BrO;~
Br—BrO;~ s
1 ARG
11 E#
(Klebsiella oxytoca)
M5al,
12 Exal

(1 L) KzHPO4 34 g, KH2P04 1.3 g,

(NH4),SO4 2.0 g, MgS0O,4 0.2 g, 1.0 g,
10 g, 10 g, 2.0 mL,
1.0 mL
(1 L): K,HPO, 1.0 g, KH,PO,4 0.5 g,
(NH4),SO4 2.0 g, MgS0O,4 0.2 g, 1.0 g,
45 g, 1.0 mL, 1.0 mL
Rich broth (1 L): 10 g,
l1g,NaCl5¢g
(I L): 16 g
, NaBr-NaBrOs;,
0.15 mol/L 0.16 mol/L  0.17 mol/L, pH
6.0, NaBrO;
(1 L): 5¢g

(1 L): FeSO47H,0 5 g, HC1(37%) 4 mL
(1 L): ZnCl, 70 mg, CuCl,-2H,0
20 mg, MnCl,-4H,0 0.1 g, NiCl,-6H,0 25 mg, H;BO;
60 mg, Na,MO,42H,0 35 mg, CoCl,'2H,0 0.2 g

pH , 7.0,
1x10° Pa 20 min
1.3 FE
1.5 mL 3 2 mL
, , , 1.5 mL
3 50 uL

NTG , s
30 min 60 min
3

14
14.1

Uipeis
TR A0 -
NaBr-NaBrOs;
48 h,
NaBr-NaBrO;

142 EMRETH:
R 60 mL,

3

90 min,

7°C ,

1 mL

, 180 r/min, 37°C

50 uL

1.5 BahkBEEfEIES:

100 pL
,37°C

300 mL

48h

0.17 mol/L NaBr-NaBrO;

>

L.E. Marubishi MD-300 S5SL
, 3 L, 37°C,
KOH pH 7.0, 10%,
5 43.5 g/L
1.6 4
1.6.1 FEHIHHRP:
2,3- 1,3-
HPLC . Waters s
510 ,2414 , Aminex HPX-87H
65°C, 0.005 mol/L
H,SOy, 0.8 mL/min
CXTH-3000 12000 r/min
10 min , 50~100 ,
HPLC
16.2 BEgiEMESHE: 200 mL rich broth
, 37°C, 12 h, ;
100 mL (0.1 mol/L, pH 7.5)
2
2.5 mL (0.1 mol/L, pH 7.5)
1270%g 1 h,
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30 mmol/L, 20 pL,
1 mL 340 nm
LDH

2 HRHWH

21 EMYIFER
NTG NaBr-NaBrO;
, 48 h

#* 1 AERE NaBr-NaBrO; X 5 5 % £ 2 B9 2 M
Table 1 Effect of different NaBr-NaBrO; concentra-

tions on the number of single colony

NaBr-NaBrO;
NaBr-NaBrO; concentrations 0.15 0.16 0.17
(mol/L)
The number of single colony >100 20~40  2~8
(single colony/plate)

0.17 mol/L NaBr-NaBrO;

50 2 )

44

. NaBr-NaBrO; )

”

H', H'
, 44

22 BEMERER
(Klebsiella oxytoca) M5al

B

[7]

5 g/L

44 ,

48 h , ,

R No.9 No.11
, 2,
28.2% 59.5% 50.4% ,

No.18 3

http://journals.im.ac.cn/wswxtbcn

BrO;™ Br~ .

173_ s
44 0.17 mol/L
NaBr-NaBrO;

>

K2 EMERBMIER

Table 2 Partial results of the second screening by shake
cultivation

Concentrations of main components in
fermentation liquid (g/L)

Strain 1,3- 2,3-
Lactic Acetic  1,3-Propa- 2,3-Buta- Glyeerol
acid acid nediol nediol Y

No.9 1.83 2.51 8.87 7.55 1.06
No.11 3.86 1.95 7.07 5.89 3.00
No.18 3.27 2.68 7.46 4.86 0.82
Parent (49 1.88 478 5.36 8.48
strain

2.3 RERIABRBRSEEEENESER
(Lactate dehydrogenase, LDH,

EC1.1.1.27) ~ NAD ,

+NADH—2H +NAD

1 umol NADH 1
L), 3

*3 IABRKREMEBENELSR

Table 3 Results of lactate dehydrogenase activity

Strain LDH enzyme activity (U/mL)
No.9 162
No.11 188
No.18 196

Parent strain 320

No.9 )
50.6%, No.11 No.18
58.8% 61.3%,

24 RERBMNABEELHXIERER

, No.9 , 5L
43.5 g/L 300 r/min,
0.6 vvm, 6 h 450 r/min,
21 h~22 h , , 4
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Table 4 Comparison of batch fermentation results between mutant No.9 and parent strain

1,3- 2,3-
Strain Lactic acid ~ Acetic acid 1,3-Propanediol 2,3-Butanediol Glycerol Biomass Time
(g/L) (g/L) (g/L) (g/L) (g/L) (ODs00) (h)
No.9 0.36 9.0 21.2 4.6 0 10.1 22
Parent strain 4.8 5.1 11.5 4.2 0.3 8.9 21
pH ; ;
s ) 153'
No.9 ,
R NADH,
2 % X M
’ (1] , , ,
[5]
NADH,, ; 1, 3- . ,2001, 21(5): 28-31.
NADH; 2] , , . 13-
NADH, 1,3- . 2006, 6:
’ 144-149.
1,3- [3] Jeffery W, Winkelman, David PC, et al. Proton suicide:
P general method for direct selection of sugar transport-and
3 «Fﬂﬁ fermentation-defective mutants. J Bacteriol, 1984, 160:
NTG 687-690.
4] Abbad-Andaloussi S, Manginot-Durr C, Amine J, et al.
, 0.17 mol/L NaBr-NaBrO, ) , e - :
Isolation and characterization of Clostridium butyricum
44 ’ 5 g/L DSM 5431 mutants with increased resitance to 1,
5 3 3-propanediol and altered production of acids. Appl Envi-
R ron Microbiol, 1995, 61: 4413-4417.
50.6% 5L [5] Biebl H, Menzel K, Zeng AP, et al. Microbial production
435 g/l 7 ’ of 1,3-propanediol. Appl Microbiol Biotechnol, 1999, 52:
48 g/L 036 g/L 2857297
8 ’ gt i [6] Tarmy EM, Kaplan NO. Chemical characterization of
1,3- 5.1g/L 11.5¢/L D-lactate dehydrogenase from Escherichia coli B. J Biol
9.0 g/L 21.1 g/L Chem, 1968, 271: 2579-2586.
, (7] , ,
NaBr-NaBrO; , 1,3- . ,

2008, 34(5): 14-17.
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