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Fig. 1 The metabolic pathway for pyruvate formation (G-6-
P: Glucose-6 phosphate; T3P2: Glycerone—phosphate; GAP:

Glyceraldehyde-3 -phosphate ; Oxal: Oxaloacetate) .
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Table 1

Effect of nutritional and environmental conditions on 7. glabrata physiological function

Condition Optimization objective Strategy

Result Reference

Relieving the inhibition of high glucose
Carbon source .
concentration to growth

Eliminating the effects of vitamins in
Nitrogen source organic nitrogen and the industrial

obstacles

. Achieving a good balance between
Vitamin i K A
anabolism and catabolism of pyruvate

Dissolved Manipulating of cofactor metabolism
1ssolved oxygen .
e generated from glycolysis

Enhancing the rate of cell growth and

Temperature the production capacity of pyruvate in

. strategy
the anaphase of fermentation 2

Supplying cell growth demand under
Oxaloacetate X ; o
vitamins limitation

Decreasing  the
Amino acid

growth demand under V,; limitation

Glucose concentration

shifting strategy

EMS mutagenesis

Orthogonal

experiment method

Two-stage

supply control strategy

Temperature

Addition of 10 g/L
oxaloacetate

concentration  of  Addition of 0.8 g/L
intracellular NADH and supplying cell ~ Glu, 0.6 g/L Tyr
and 0.2 g/L Met

Achieving the maximum dry cell concentration
and redirecting the carbon flux topyruvate [11]

formation.

Pyruvate concentration was increased with NH,

Cl as a sole nitrogen source in the mutant

strain, thus making it possible to investigate the [12]
effect of each vitamin on pyruvate production in

detail.

Under the optimal concentration, a good
balance between high yield and high [13]
productivity of pyruvate was achieved.

Underthis strategy, most of the NADH was
oxygen . . - .
oxidized via respiration chain, where pyruvate [14]

yield and productivity were increased.

Thehigh specific cell growth rate and constant
production capacity of pyruvate in the anaphase
A high [15]
concentration, yield and productivity of

shiftin . .
8 of fermentation were obtained.

pyruvate were achieved.

By supplement with 10 g/L of oxaloacetate, dry
cell weigth, yield and productivity of pyruvate [16]

were increased.

The amount of glucose used for cell growth was
reduced, but the yield of pyruvate on glucose (7]

was increased. The decreased intracellular
NADH resulted in higher glycolic flux.
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glabrata [§) AR 30 543 01 % W]« & B ATP (LA 45
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%A ) Y B g M % aa A DY BEAG FGF, -
ATP & B3 vk 2 i i ATP6 . ATPS Il ATP9 H: [
PG FF,ATP & i Bk ok 58 28 bk ™75 ik i R 3k
F,F,-ATP & B4 i 1 INHI P9 .
Glucose
ADP
KA’I'I’
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\o

ATP ADP
F, ATPase

Acetyl-CoA
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Fig. 2 The ATP synthesis in eukaryotic cell.

BT T. glabrata 4 i NAD ' /H ANEe A i1 %
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NADH 7573 %46 4 NAD " [ [\] I gk 2> ATP 7 A5 F sk
yite MU, KA AL TR R (1) &
NAD " £ 6P 5 8 mg/L NA; (2) 4 g i
NADH %46 %Y 42 w5 £ 5 Mt 20 6 3% Y 9% 4 mg/L
LW o U NADH S0 4K 38 4% 1 Bl DR - T 5 s (1]
3) s (1) 5L N BT NAD " /H 7/ R4 o &R
T KRR B NADH 51 6 40 5 JE 1A nox =75 (2) 5
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Fig. 3 Schematic of the NAD * /H regeneration systems in T.
glabrata. (A) H, Odforming NADH oxidase, (B) Alternative

oxidase.

il g i 3L R AOXT Y

4 &L T. glabrata 7 1 I R
ENRTE

T. glabrata J W W1 5 33 s R Y I 2 AL 22
NaOH it n iy M & B8 4] 46 i (11860 mOsmol /kg | T
#2603 mOsmol /kg, T 41 Md & 28 W) i 4 » 2E K52
B)HE) LA HET R ) A RS ) B . B
T 2 R IR TN T R A B K T 45 g /LI AT I 1R
& e ) 52 2 B M JF Rk BRI 40 He 2R BE 1) Ak
SR PE 2 Y o BRIk, N T T, glabrata X}
B35 IR IR 52 0 S SR FH SR s AL 4G (1) 42 v M 4 AH S
PV I KT 5 (2) 36 & T 52 e v i 260 1 58 738 T A
(3) 2w M A K I &

ok 4 ¥ W R R W, fE B R ETE
(2603 mOsmol/kg) » Jifi 2 & 4 57 Yk 375 1 166 2 5% 2 K]
Putl ¥k P 8% BT R R R A e R
N-Z BEAS E TR A5 Bl AN N2 Bt 25 2 T2 I8k ity o 1)
Dl Arg2 F ArgS B oK% Y o B, W
TSR AH S R S IR KT B8 T glabrata X i i5 56
BE 52 8 ) B sems, E A (1) AR AR PR



WiAE SR 55 8 Bk UL % BF 25 BRI B8 A A7 15 4. /3R “E 4R (2012) 52 (11) 1315

JR AN O g/ LI R 0. 5 g/ LR 2 1L
(2) 2w 40 L 45 RS B R 1K fik 0 ™ oo ik 0k Arg2
Il ArgS JEDR o Sk 206 8 T 52 0 V5 W 1) 5748 1 bk, SR
JH pH P i B J 4 B BRI UV-DES R 4
AR 55 5 W S YA A 4 & fa s B B 3R AT 2
70 ¢/L NaCl {f] T. glabrata 75Kk . WFR LW, £F =
VB AR AR A P K S AR R T I 4
Wik e it F2 BT L Rk, F T glabrata W )5 it
B2 nox JER, G806 05 b g NADH 14 AUk
i NAD *, JF40 0, 38 J5 pl H, O, 42 w5 0 7 K () 4 B
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Fig. 4 The pathways for a-ketoglutrarate (A) and fumarate (B)
production in T. glabrata. PYR: Pyruvate; AcCoA: Acetyl-CoA;
OAA: Oxaloacetate; CIT: Citrate; ICI: Isocitrate; AKG: a-
ketoglutrarate; SUCC: Succinyl-CoA; SUC: Succinate; TBA:

Fumarate; MAL: Malate.
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Physiological function in Torulopsis glabrata—A review

Xiulai Chen'?, Shubo Li'”?, Liming Liu"*""

'State Key Laboratory of Food Science and Technology, *Key Laboratory of Industrial Biotechnology, *The Key Laboratory
of Carbohydrate Chemistry and Biotechnology, Jiangnan University, Wuxi 214122, China

Abstract : A multi—vitamin auxotrophic yeast of Torulopsis glabrata was the most competitive strain for industrial production
of pyruvate. Given its genomic characterizations and physiological functions, it was an efficient way to redirect carbon flux
to the target metabolites through manipulating nutritional and environmental conditions, intracellular cofactor form and
level. In this review, we summarized the progress on the elucidation and manipulation of physiological function of T.
glabrata. Furthermore, we also evaluated the potential of T. glabrata as cell factory for production of fine chemicals.
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