Journal of Food Science and Biotechnology FBEFLE NP RE27H | 2024 F 128 | ERSEMHEARZR

DOI:10.12441/spyswjs.20230313002 [ &5 ] 1673-1689(2024)12-0037-09

ETRHRENSEHI&E D-ZEBNENE X RGHE

WFEER AR kN FEWM ALBREBE  RER
GIFEAXZFEYIREER,IH L5 214122

WE:[BN]D-2M(EALEEBIRA— M REREER, T ZE ATHAM & KT ) HFMR. BT, 4
AFEBER2AINF-BELT BEIMNAEFTIZLTAEARESRAK, M@ L] LA ZEFROGH 5,
B, FEFEALEFRE —FRAKARDEZD- 2RO A MBI R B[R] AR AT MY -7 A
BRemBHRAE AAK, BIIBIKE A BRAAHE LR L-R & 2 B 55 (L-aspartase, AspA) #2482 5 JoAF B &
R 8 % BR 4 s B (pantothenate synthetase, PanC ) #) 3 = 4% B Bx 4k & | i i1 4R 41 36 9L Ao 40 4L D-32 B & 4 & Ak ik
B mEEMBAERLEE FRLIHBERILAINATPRABALAR L, ESLAMRRE B FEALT D-2
BROKRRZAR AR REF [ERIEREADHEL LG T, @4 @B HEALTHT gL 'E 584 89 g/L
89 D-i2 fRBR 5L % 128.6 ¢/L 89 D-32 8% , JE R E A 973% [ FHR VRS F X h —F B '§ B8 A= D-i2 ff 82
AEFED-ZBROAKXAEMBE A,

KHIR:D-Z B KATHA (L- R L ABREE  L- R X A BR-0- WL FR B 12 PR & s B s ATP 45 8 s IR R

Construction of a Biotransformation System for Efficient Preparation of D-Pantothenic

Acid Based on Cascade Reactions
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Abstract: [Objective] D-pantothenic acid (vitamin B;) is a water-soluble vitamin widely used in feed, food, chemical,
pharmaceutical and other industries. At present, vitamin By is mainly produced by chemical-enzymatic methods, while
this production process generates a large amount of cyanide-containing wastewater. Cell factories have the
characteristics of being green and environmentally friendly. Therefore, it is necessary to develop a biotransformation
system for producing D-pantothenic acid with low value substrates. [Method] With the f -alanine synthesis strain
constructed in the previous study as the starting strain, a three-enzyme system was constructed by coupling L-aspartase
from Corynebacterium glutamicum and pantothenate synthase (PanC) from Bacillus subtilis. The D-pantothenic acid
biosynthesis pathway was validated and optimized in vitro and then reconstructed in cells. By optimizing the ratio of
three enzymes and introducing an ATP cycle system, the system optimization and large-scale production of
D-pantothenic acid were finally achieved in a 5 L bioreactor. [Result] Under the optimal biotransformation conditions,
70 g/L of fumaric acid and 89 g/L of D-pantolactone were converted to 128.6 g/L of D-pantothenic acid through whole
cell catalysis, with a molar conversion rate of 97.3%. [Conclusion] An effective biotransformation system for
producing D-pantothenic acid from fumaric acid and D-pantolactone is successfully developed.
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Fig. 1 Path design of D-pantothenic acid production from

fumaric acid and D-pantolactone by multienzyme

cascade reactions
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Table I Enzymes used in the experiment
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CgAspA Corynebacterium glutamicum 1581
BsPanD" Bacillus subtilis 348
BbPanC Bacillus brevis 864
PaPPK Pseudomonas aeruginosa 1491
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Fig. 4 Schematic diagram of a three-enzyme cascade reaction system
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