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T. glabrata a-KG 30 10 KH,PO, 1 MgSO47H,0 0.5
A 20( ) pH5.5 (g/L)
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Fig. 1 Metabolic flux distribution in Torulopsis glabrata. EMP,
Embden-Meyerhof pathway; TCA, tricarboxylic acid cycle. Key
enzymatic reactions at the pyruvate branch point are catalyzed
by the following enzymes: 1-3. pyruvate dehydrogenase bypass
(PDH by-pass); 1. pyruvate decarboxylase (EC 4.1.1.1); 2. acet-
aldehyde dehydrogenase (EC 1.2.1.4 or EC 1.2.1.5); 3. acetyl
coenzyme A(CoA)aynthetase (EC 6.2.1.1); 4. acetyl shuttle from
the cytosol to mitochondria; 5. pyruvate dehydrogenase (EC
1.2.4.1). Enzymatic reactions involved in lactate and ethanol
syntheses have been omitted. Black arrows indicate the metabilic
pathway leading to the production of 0-KG from glucose in T.
glabrata WSH-IP303. Dash line represents the expression cas-
sette [GAL1 promoter and S. cereviae ACS2 gene] on the plas-
mid pYES2-ACS2.
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Table 1  Primers used in this study

Name of Primer Sequence(5 S 37T Restriction enzyme cutting site
ACS2 S: GGATTGGAATTCCGCGGTTAGTGATTGTTATAC EcoR
A: GTTAGCGGCCGCTTTCCTAGCTGACCAGTAAAA Not
URA3-R S: GTCTTGAATTCTGTAAGTGTACTCTTGATGG EcoR
A: TCGCGGATCCAACAATTCAACATTATACTTA BamH
URA3-L S: TACTGCGGCCGCTAAAGTTGACTCTCGCTAC Not
A: ACTTACAGAATTCAAGACATATCCAATAG EcoR
FOASM SM MM 2.2 IEFRiE ACS2 9 T. glabrata F4H & K i 1

SM MM
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=6 1 16
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100 puL MM 30 2d
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Fig. 2 The growth of T. glabrata ACS2-1 (gray) and WSH-IP303

(white) on different carbon sources. Ace: acetate, Glu: glucose,
AcetGlu: 4g/L acetate and 100 g/L glucose.
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2 T. glabrata ACS2-1

WSH-IP303  ACS

Table 2 The ACS activity of strain T. glabrata ACS2-1 and WSH-IP303 on different carbon sources (Samples were draw after 24 h culture)

Enzyme activity /U
Carbon sources

Specific enzyme activity/(U/mg protein)

WSH-IP303 T. glabrata ACS2-1 WSH-IP303 T. glabrata ACS2-1
Glucose 0.02 0.08 0.11 0.63
Acetate ND ND ND ND
Glucose + acetate 0.01 0.09 0.13 1.20
24 HIMZEHES A S BRECTK ZBAK ACS2-1 A WSH-IP303
T. glabrata ACS2-1 322 (3) 4g/L WSH-IP303
WSH-IP303 ( 3-A B 0O A T. glabrata ACS2-1
(1) A 13.07 mmol/(L- g DCW)
T. glabrata ACS2-1 5.4 mmol/L WSH-IP303  4.55
(0.8 g/L) o-KG (2) A TCA
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4¢/L T. glabrata ACS2-1 wkGg 3 Wi
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Fig. 3 The metabolic behavior of T. glabrata WSH-IP303ACS2-1
(gray) and WSH-IP303 (white) on different carbon source. Ace: ace-
tate, Glu: glucose, Ace+Glu: 4g/L acetate and 100 g/L glucose.
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Enhancing a-ketoglutaric acid production in Torulopsis glabrata: increase
of acetyl-CoA availability

Nan Liang'?, Miao Wang®, Liming Liu'", Guocheng Du', Jian Chen'"

('The Key Laboratory of Industrial Biotechnology, Ministry of Education, > School of Food Science and Technology,
Jiangnan University, Wuxi 214122, China)

Abstract: [Objective] This study aimed at increasing the a-ketoglutaric acid production of a multi-vitamin auxotrophic

yeast Torulopsis glabrata, by increasing the availability of acetyl-CoA. [Methods] For this, we expressed ACS2 encoding

acetyl-CoA synthase from Saccharomyces cerevisiae in the pyruvate producer Torulopsis glabrata WSH-IP303. [Results]

Compared with that of the parent strain, the acetyl-CoA synthase activity of the mutant ACS2-1 increased about 920% and

the mutant could use acetate as the sole carbon source for growth (2.6 g/L dry cell weight). When growing with glucose,

the acetyl-CoA concentration, a-ketoglutaric acid, and the value of C ,.xs/C,y, were 222%, 105% and 152% higher than
those of the parent strain WSH-IP303, respectively. The addition of 4 g/L acetate to the culture broth of mutant ACS-1 led

to a significant increase of these values to 355%, 147% and 275%, respectively, compared with that of the parent strain

WSH-IP303. [Conclusion] The a-ketoglutaric acid concentration reached 17.8 g/L by increasing the availability of ace-

tyl-CoA and this strategy may provide an alternative approach to enhance metabolite production in yeast.
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