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) NADH (VIV)
NAD' NADH/NAD" 50 mL 30 C 200 r/min
48 h
NADH 1.2 PCR¥EBEHIER
(L. lactis)noxE
(Lactococcus lactis) PCR P1 57AGTCGAATTCATGAAA
NADH NoxE T. ATCGTAGTTATCGGT-3~ P2 57ACAGG-
glabrata NADH ATP ATCCTTATTTGGCATTCAAAGCTG-3~
NADH T. glabrata EcoR BamH
PCR 50 uL PCR 94  5min
L 94 505 60 50s 72 90s 30 72 10 min
1 mpfeg it 1% PCR
1.1 ## 1.3 FRIERRHL pYX212-noxE RIHE
1.1.1 (T. glabrata) PCR pYX212
CCTCC M202019 EcoR  BamH
4 pYX212 T4
DNA IM109
(L. lactis) NZ9000 (E. LB
coli) IM109 pYX212 pYX212-noxE
14 EEBHHEURFE
amp’ Invitrogen
80 uL
1.1.2 T4 DNA 5~10 uL pYX212-noxE
T4 DNA Ex-Taq DNA dATP 0.2cm
dGTP dCTP dTTP TaKaRa I mL 1 mol/L
1~2h 100 pL
PCR MM 30 MM
Bio-Rad PTC-200 DNA Engine 5-FOA 30 48 h MM
Cycler UVP Bio-Rad 5-FOA
Gel.Doc 2000 MM
DYY-6C NADH 34.8 U/mg
HPLC Agilent 4
1100 Series
113 LB e, 1.5 SDS-PAGE 47
100 ug/mL 20¢g 5% 12%
R-250 [
MM T. glabrata CCTCC M202019
(1] MM 60 mg/L 1.6 SENE
(CM) CM 0.5 g/L NADH (2]
5- (5-FOA) 5-FOA (Dry Cell Weight, DCW)
1.14 50 mL [10] Bradford
30 200 r/min 24h 10% ]
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Fig.2 Construction of the recombinant plasmid pY X212-noxE (A) and the results of ECOR and BamH digestion and PCR (B). M,. 1kb ladder;
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Fig. 3 SDS-PAGE analysis of proteins in whole cells. M.
Protein markers (kDa); 1. T. glabrata-PDnoxE; 2. T. glabrata
CCTCC M202019 (the control).
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Fig. 4

Effect of NADH oxidase over-expression on pyruvate fermentation. A: Cell concentration;

B: Specific growth rate; C: Glucose consumption; D: Pyruvate production.
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T. glabrata CCTCC M202019 50h
NADH
50 g/L (
NADH 5-A C) 20 h 35.8 g/L
T. glabrata 67.2 g/L(  5-B)
T. glabrata CCTCC M202019
22% 36 h 6.3 g/L(  5-D)( )
% 1 T.glabrata-PDnoxE 1 CCTCC M202019 H1 % B2 5 %
Table 1  Fermentation patterns of strain T. glabrata-PDnoxE and CCTCC M202019
Strain Change(%)
Parameters
CCTCC M202019(A) PdnoxE(B) (B/A ~1)x100%
Fermentation time (h) 50 36 -30.8
Total cell growth (g/L) 7.59 20.4 168%
Total consumed glucose (g/L) 85.04 92.85 9.0%
Total pyruvate production (g/L) 37.3 314 -16%
Rate of glucose consumed (g /L/h) 1.773 2.57 44.9%
Rate of prvuvate production (g /L/h) 0.778 0.872 12%
Average specific cell growth rate (h™") 0.086 0.126 46.5%
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Fig. 5 Effect of glucose feeding on the pyruvate production. A and C: Glucose consumption; B and D: Pyruvate production.
2.4 FERiE NADH FLEE* NADH K897 18.1%( ) NAD®
T. glabrata CCTCC M202019 11.1% NADH/NAD"
NADH 26.3% ATP 15.8% NADH
NADH NAD" ATP NADH ATP
( 2) NADH NADH NADH
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Heterologous expression of H,O-forming NADH oxidase in Torulopsis glabrata
significantly enhance the pyruvate productivity of the host

Zhiyao Dong, Xiufen Li, Liming Liu", Guocheng Du, Jian Chen"

(Key Laboratory of Industrial Biotechnology, Ministry of Education, Jiangnan University, Wuxi 214122, China)

Abstract: [Objective] The aim of this manuscript was to illuminate the effect of NADH oxidation pathway on the glycolytic rate
and the pyruvate productivity. [Methods] The noxE gene encoding a water-forming NADH oxidase from Lactococcus lactis, was
expressed in a pyruvate producing Torulopsis glabrata CCTCC M202019. A mutant strain T. glabrata-PDnoxE, with specific
NADH oxidase activity of 34.8 U/mg protein, was obtained. [Results] During batch fermentation with 100 g/L glucose in the me-
dium, the dry cell weight, the glucose consumption rate and pyruvate production rate were 168%, 44.9% and 12% higher than that
of the parent strain, respectively. Only 2.5 g/L residual glucose was detected in the fermentation broth after 36 h culture, then 50
g/L glucose was supplemented to the culture broth and the concentration of pyruvate increased to 67.2 g/L. As the result of NADH
oxidase overexpression, the intracellular NADH, NAD" and ATP concentrations of the mutant and the parent strain were deter-
mined, the NADH and ATP content decreased 18.1% and 15.8% respectively, while the NAD" concentration increased 11.1%.
[Conclusion] The increasing of intracellular NAD' concentration can efficiently enhance the rate of glucose consumption and the
pyruvate production.
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