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Abstract: In this paper, metabolic flux and enzyme activity analysis for wild type Aureobasidium pullulans TKPMO00006 and its mutant
strain CGMCC3337 was conducted in-5 L bioreactor in the same conditions. The mechanism of biosynthesis of PMLA using Aureobasidium
pullulans was investigated. The results showed that the biomasses in the two strains during the fermentation process were almost the same, but
the accumulated yield was 20.54 g/ and 30.2 g/L, respectively. Through the metabolic flux analysis and key enzyme activity determination, it
was found that pyruvate carboxy lation pathway and glyoxy late pathway were the main pathways in PMLA synthesis, while TCA pathway was
weak in the two strains a the post fermentation. This was confirmed by adding metabolic inhibitors and intermediate metabolites into medium.
Enzyme activity analysis also confirmed that pyruvate carboxy lation pathway was strengthened in the high yield strain whose PM LA sy nthesis
ability stronger than the wild strain. The carbon flux distribution on pyruvate node could be manipulated by genetic manipulation and
fermentation control. The enhanced flux in pyruvate carboxylation pathway decreased other pathways flux, thereby reducing the byproduct
generation and improvingPM LAy eld.
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Fig.1 PMLA biosynthesis metabolic network

Noate: (1) Glc: Glucose; (2) Glc6P: Glucose-6- phosphate; (3)
Ribu5P: Ribulose-5phosphate; (4) Xyl5P: Xy lulose-5-phosphate;
(5) Rib5P: Ribose-5 phosphate; (6) Sed7P: Sedoheptulose-
7-phosphate; (7) E4P: Erythrose-4-phosphate; (8) FruéP: Fructose
-6- phosphae; (9) GAP: Glyceradehyde-3phosphate; (10) P3G:
3-phosphoglycerate; (11) PEP: Phosphoenolpyruvae; (12) Pyr:
Pyruvate; (13) AcCoA: AcetylcoenzymeA; (14) OAA:
Qxaloacetate; (15) a-KG: a-ketoglutarate; (16) Glu: Glutamate; (17)
Lac: lact acid; (18) Ac: acetic acid; (19) ICI: isocitric acid; (20)
GLY: glyoxylic acid; (21) Mal: malic acid; (22) SuCC: Succinic
acid; (23) PM LA: poly malicacid.
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Table 2 Variation rate and metabolic flux of metabolites

A FGH AR E gL )] KR ik
Rift#  TKPM CGMCC  TKPM CGMCC

00006 3337 00006 3337
#NEHE 07275 0.75 100 100
TE  0.0197 0.0035 8.12371 1.4
SLER  0.02228 0.008 6.12371  2.13333
&8 0.01895 0.00387  3.18616 0.63121
PMLA 0.2809 0.33 55.60165  63.36
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Table 3 Metabolic flux distribution of PMLA biosynthesis
A TKPMO00006 CGMCC 3337

R1 100.00 100.00
R2 15.68 12.96
R3 0.00 0.00
s R 15.68 12.96
RS 15.68 12.96
R6 115,68 112,96
R7 -15.68 112,96
RS 84.32 87.04
R9 52.97 61.11
RI0O 12161 135.18
EMP &4 R11 12161 135.18
R12 12161 135.18
RI3 3874 40.09
R14 30.62 38.69
RIS 2817 25,30
TCA 7% R16  -108.10 11888
R17  -49.31 54.89
Ri8 579 6399
CHERER g 58.79 63.99
R 7674 5565
Wikt Rl 4613 54.26
R22 8.12 140
@ % R 6.12 213
R24 3.19 0.63
TEH RS 55.60 63.36
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