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KH, PO, 3¢ MeSO; 7H,0 0.5g pH 5.0 1.4
GYP 30¢ 10g 9
KH, PO, 1g MgSO; 7H,0 1g pH 5.0 1.5 ATP e
GlyYP 10g KH,PO, 1g 5mL
Ig 15mL pH 5.0 Sml 50g/L
KH, PO, 1g MeSO; 7H,0 Ig 15mL pH 5.0 10mL
1.3 Stable-Ciq 10mmol/L
10 GYP pH7.0 1.2ml/min 260nm
30°C 200r/min 24 h Sml. 25°%C 10pL 10min
250mg EtBr  50mL SD 1.6 ATPase
30°C 200r/min 24h 13
10-5 10-6 NADH ‘umol
GGYP 30C  3d cG- 1.7
YP 10 14
1 8 15~19
GYP  GlyYP 30C  3d LoD+ 1+ 1 25C
GYP GlyYp 1
1 a
Table 1  Assay of the specific activities of mitochondrial enzyme complex®
3mmol/L 0. 1mol/L 10mmol/L. Mitochondrial Immol/L Total
Complex Phoirl)l;atz /buﬂffer EDTA-K KCN KsFe CN ¢ suspension  Oxidation Cyt C I/—I;]](j Initiate conditions volume
Pr /ml, /ml. /ml, /ml /ml /ml,
I 1.5 — 0.05 0.3 0.3 0.1 0.45 0.1mol/LL NADH 0.3 mL 3.0
[ + 1l 1.5 0.3 0.05 — 0.3 0.1 0.45 0.1mol/LL NADH 0.3 mL 3.0
M+ 1.5 0.3 0.05 — 0.3 0.1 0.69 1 mol/L succinic acid 0.06 uL. - 3.0

@ All units shown in this table is mL. " Assay was monitored at 340 nm. Phosphate buffer was added to the blank and the control instead of mitochondrial sus-
pension. NADH was added to the control while no NADH was added to the blank. The activity of complex I was expressed as micromoles of NADH consumed per
minute per mg protein. ¢ Measurement was done at 550 nm. Phosphate buffer was added to the control instead of mitochondrial suspension and no NADH was add-
ed. The activity of complex I and III was expressed as micromoles of cytochrome Cyt ¢ reduced per minute per mg protein. Micromoles of Cyt ¢ reduced =

ODssy . — ODssy, /0.0211  where ODssy, and ODss, , are the absorbance of Cyt ¢ and the oxidized Cyt ¢ at 550 nm  respectively. ¢ Phosphate buffer was added

to the blank instead of mitochondrial suspension and no succinic acid was added. The other was the same as described in footnote c.

I\ 0.15mol/L 1.9
pH6.0 1.5mL Immol/L Cyt ¢ - 0
0.1mL 2.97mL  550nm 2
1min 0.03mL
550nm 2.1
C EtBr 40
Cyt ¢ 40 15
Cyt ¢ 15 RD-
2 RD-4 RD-9 RD-14 RD-16 RD-17 RD-18 7
Cyt ¢
Cyt ¢

mol
t © PERZFRMEDHRATIKESHEE http://journals. im ac. cn
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RD-16 RD-17 RD-18

9.94g/L.  8.664/L
RD-16 RD-17 RD-18 21% ~ 29% 2 RD-16
RD-17 RD-18
2.3 ATP
RD-16 RD-17 RD-18 ATP
RD-16
2.2 RD-17 RD-18 ATP 15% ~
21% ATP
RD-16 RD-17 RD-18
30°C  200r/min 20.7% ~30.7%
30.7% ~55.5% 2
2
Table 2 Comparison of the properties of respiratory deficient mutants
Sira DCW Pyruvate Glucose consumption Pyruvate/ DCW Glucose/ DCW
Strain Rate/%  Ab/ g/l *  Rate/%"  Ab/ g/ Rae/%  Ab/ g/ Rawe/%  Ab/ ¢/ Rae/% AW/ gL
Parent 7.9+0.2 0 29.4+0.5 0 70.4+1.2 0 3.72+0.06 0 8.91+0.04 0
RD-16 5.6 -29.0 32.4 10.2 -7.3 5.36 55.5 11.6 30.7
RD-17 6.6 -26.0 32.1 9.1 0.8 4.86 30.7 10.8 20.7
RD-18 6.2 -21.0 32.4 10.2 -4.6 5.22 40.4 10.8 21.4
* Ab is the abbreviation of absolute value * Rate represents the increment compared to that of the parent strain.
EtBr aay I\
; NADH  FADH,
ATP ATP
AlPase 2.5 ATPase
2.4 RD-16 RD-17  RD-I8
ATPase 14.6% 15.4%
450 ~ 650nm 22.2% ATPase
RD-16  RD-18 ATP
D-1
az b RD-17 b ATPase EiBr
aa; b ¢
15 RD-16 RD-17  RD-18 a6
3 I+ I+
Il b
3
Table 3 Comparison of activities of four complexes in electron transfer chain 3 NADH
Complex Parent RD-16 RD-17 RD-18 T. glabrata
I 4.28+0.02 2.56£0.03 2.80+0.02 2.50+0.02 DOT NADH
I+ 37.91+0.15 23.28+0.17 22.00+0.15 17.77+0.21 .
I+l 343604 25.77+0.1 27.00£0.2 26.23+0.2 NAD ATP
v 93.72+0.16 16.27+0.24 53.12+0.20 14.37+0.18

AT-
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Pase
NADH
NAD* NADH/NAD*
0 ~ 20h
26h NADH NAD™
ATP 22 ~ 26h
2. Immol/L
24 %
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21.6% 1
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Fig.1 Effect of acetaldehyde on pyruvate production by respiratory-defi-

cient mutant
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The Decrease of The Activity of Electron Transfer Chain of Torulopsis glabrata
Enhanced Pyruvate Productivity

LIU Li-Ming' > CHEN Jian' > LI Hua-Zhong" LI Yin'’"
! The Key Laboratory of Industrial Biotechnology ~Ministry of Education  Southern Yangtze University ~Wuxi 214036  China
2 School of Biotechnology — Southern Yangtze University ~Wuxi 214036 China
3 The State Key Laboratory of Bioreactor Engineering East China University of Science & Technology —Shanghai 200237  China

Abstract Torulopsis glabrata CCTCC M202019 was mutated by ethidium bromide to screen for respiratory-deficient mu-
tants. Seven mutants that produced pyruvate higher than that of the parent were subjected to the tests of the capability as-
similating fermentable substrate glucose and non-fermentable substrates glycerol and acetate to characterize true res-
piratory-deficient mutants. Mutants RD-16 RD-17 and RD-18 were unable to assimilate acetate or glycerol and were
therefore identified as respiratory-deficient mutants. Compared to the parent strain the growth the intracellular ATP cont-
ent of those mutants decreased by 21% ~29% and 15% ~21% respectively while the glucose consumption per cell
and the pyruvate production per cell of those mutants were enhanced by 20.7% ~ 30.7% and 30.7% ~55.5% respec-
tively. Qualitative analysis of cytochromes involved in electron transfer chain showed that mutants RD-16 and RD-18
lacked both cytochrome aa3 and b while mutant RD-17 lacked cytochrome b. Enzymes analysis indicated that the activi-
ties of ATPase succinate-cytochrome ¢ reductase complex [ complex I + [l complex I + [l and complex IV
of those mutants decreased by 14.6% ~22.2% 34% ~41% 38.6% ~52.6% 21% ~25% and 150% ~ 630%
respectively . However increased glucose consumption per cell was not observed in those mutants which might be due to
that the NADH generated in glycolysis can not be completely oxidized via electron transfer chain. To avoid the accumula-
tion of NADH 2. 1mmol/L acetaldehyde was added to the culture broth of mutant RD-17 at 26h of fermentation. Using
this strategy the amount of pyruvate produced increased by 21.6% while the fermentation time was shortened from 62h
to 48h.

Key words Torulopsis glabrata  Respiratory-deficient Electron transfer chain  Cytochrome Mitochondria complex

Pyruvate
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