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Fig.1 The reaction pathway of a-keto acid dehydrogenase.
1 1.2
1 T. glabrata  DNA
1.1 LI/R1 PCR 3.5kb
1.1.1 Torulopsis ked1 pUG6 L3/R3 PCR
glabrata CCTCC M202019 EcoR 1 1.7 kb
4 kan PCR 50 plL PCR
94°C 5 min 94°C 30 s 55°C 30 s 72°C  kgdl 4 min
Escherichia coli  JM109 kan 90s 30 72°C10 min 1%
pUG6 amp”  kan’ PCR
Amp 1
Kan G418 Table 1 Primers
PCR  Primer , , Restriction
pMD19T Simple vector fragment name Sequence 5> 3 sites
TaKaRa kgdl L1 CGGGGTATAAATACTGGACG
1.1.2 T4 DNA R1 TCATCAGTCATCTCGGAGTC
o ked2 12 TCACCTATGITTCGCTC
T4 DNA EX—Taq DNA d_ATP dGTP R2 AACCGACAAGTTAGGAGT
dCTP dTTP TaKaRa kan 13 CCGAATTCCAGCTGAAGCTTCGTACGC EcoR 1
R3 GCGAATTCAGAGCGAGGAAGCGGAAGAGC  EcoR |
PCR kedl pMDI19-T simple
1.1.3 (DLBAK LB pMD-kgd1 PCR
100 p1g/mL Amp kan EcoR |
25 pg/mL Kan ~ @YPD JM109 LBAK Amp  Kan
20¢g 20 g 10 g 1L
1 mg/mL G418 YPG 1.3 T. glabrata kgdl kan
20 g @LB
! pMD-kgdl  kan L1/R1
72 h PCR Kegdl  Kan T.
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Fig.2  Analysis of genes and plasmids screen of mutant strain. M1. 1kb ladder M2. DI2000 markers 1. kgdl 2. pMD-kgdl/EcoR 1 3. kan
4. pMD-kgdl kan/Pst I 5~9 use the DNA followed as template 5. mutant strain 6. parent strain 7. purified 6 8. pUG6 9. purified 5.
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2

Table 2 The changes of the intracellular nucleotide pool

Strains Change
Parameters B/A-1 *

Parent A Mutant B 100%

NAD*  pmol/g DCW 10.00 11.16 11.6%
NADH pmol/g DCW 5.63 4.17 -25.9%
NADH/NAD* 0.56 0.37 -33.9%
ADP prmol/g DCW 52.01 4.11 -15.2%
ATP pmol/g DCW 115.52 66.81 -R2.2%

ATP/ADP 2.22 1.51 32.0%

ICDH o
KGDH MDH  kgdl
NADH 25.9%
NADH/NAD 33.9% ATP/ADP
2.0% 2
2.3 KGDH TCA
kgd1 TCA
3 KGDH
4% ICL
70.7% KGDH
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Fig.3  Changes of enzymes and organic acid in TCA-Glyoxalate cycle
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Fig.4 Changes of intracellular amino acid pool
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Table 3 Effect of KGDH on the intracellular amino acid pool
Parameters Strains Change
B/A-1 *

mg/g DCW Parent A Mutant B 100%

Glutamate Family 5.81 7.82 34.6%

Aspartate Family 0.50 0.64 28%

Pyruvate Family 3.99 2.82 -29.3%
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Physiological function of o-ketoglutarate dehydrogenase complex in 7Torulopsis
glabrata
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Abstract Objective We studied the physiological function of a-ketoglutarate dehydrogenase complex KGDH on the
metabolism of Torulopsis glabrata. Methods With manipulation of KGDH in Torulopsis glabrata we screened a mutant strain
T. glabrata kgd1l kan in which the kgdl gene encoding the El subunit of KGDH was deleted. Results Disruption of
KGDH resulted in  a the enhancement of glyoxalate pathway as a complementarity for carbon metabolism in TCA cycle b
compared with that of the control the ratio of NADH/NAD + and ATP/ADP decreased by 33.7% and 31.8% respectively.
But the specific activities of pyruvate dehydrogenase isocitrate dehydrogenase and malate dehydrogenase increased by 58.1%
33.3% and 32.5% respectively ¢ the intracellular concentration of pyruvate was reduced by 49.9%  while the
intracellular concentration of succinate malate and a-ketoglutarate was higher 172.7% 66.1% and 41.1% than the
corresponding values of the control ~d The content of pyruvate-family amino acid was 29.3% lower while the level of
glutamate-family amino acid and aspartate-family amino acid were 34.7% and 26.8% higher than that of control.
Conclusions Those results present here demonstrated that a-ketoglutarate dehydrogenase complex plays essential role on the
metabolism of yeast.

Keywords o-ketoglutarate dehydrogenase complex Torulopsis glabrata  a-ketoglutarate ~pyruvate
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