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Table 1 ~ Comparison of PDH PDC AIDH ACS ADH and PC activities of the mutant and the parent strain®
Parent strain IP 303 Mutant CCTCC M202019
CM CM MM

PDH" 9.86+0.12 9.74+0.1 9.79+0.2 9.81+0.1
ppch 15.24+0.2 15.04+0.1 9.07+0.3 9.13+0.2
ALDH? 7.12+0.1 8.04+0.07 7.92+0.2 8.12+0.1
ACs 3.69+0.1 3.64+0.2 7.51+0.15 5.73+0.10
ADH® 1.41+0.05 1.36+0.04 1.38+0.08 1.41+0.04

PC* 9.52+0.1 9.83+0.1 9.34+0.06 9.86+0.07

* Mean + standard deviations n =3
specific activity of ADH and PC is 10" ymol/ min/mg/protein .
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Application of a metabolic-pathway-analysis based breeding strategy
enhances the production of pyruvate by Torulopsis glabrata

LIU Li-ming LI Yin CHEN Jian"
Key Laboratory of Industrial Biotechnology of Ministry of Education  School of Biotechnology Southern Yangize University ~Wuxi 214036 China

Abstract To further enhance the pyruvate productivity by multi-vitamin auxotrophic yeast Torulopsis glabrata a
breeding strategy aiming at decreasing the activity of pyruvate decarboxylase but increasing the activity of acetyl-CoA
synthetase was developed based on analysis of pyruvate-related metabolic pathways. Nitrosoguanidine mutagenized cells of
T. glabrata WSH-IP303 were screened for mutants that require acetate for complete growth on glucose minimum
medium. A mutant 7. glabrata CCTCC M202019 produced pyruvate 21% higher than that of the parent strain and
was genetically stable in flask cultures was selected as a working strain. To elucidate the metabolic changes that led to
the increase of pyruvate production the activities of enzymes that involved in pyruvate-related metabolic pathways of the
mutant and the parent strain were determined. Enzymatic analysis revealed that compared with the parent strain WSH-
IP303 the activity of pyruvate decarboxylase of the mutant strain CCTCC M202019 decreased by roughly 40%  while the
activity of acetyl-CoA synthetase of the latter increased by 103.5% or 57.4% respectively in the presence or absence
of acetate. When 6g/L. sodium acetate was added to the medium pyruvate production by the mutant strain CCTCC
M202019 reached 68.7g/1. at 62h yield on glucose 0.651g/g in fermentations performed in a 7-L jar fermentor
indicating the shortage of cytosolic acetyl-CoA resulted from the disruption of pyruvate decarboxylase was properly
compensated by the increase of the activity of acetyl-CoA synthetase.

Key words Torulopsis glabrata  Pyruvate production Pyruvate decarboxylase Acetyl-CoA synthetase Pathway

analysis Breeding strategy
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