& b

BRI R QA R S D B I8 - b Je 5 ik

X&) AR R FL w1, sk 12

T 12 BEK 2, SEF 2R 72»12
(1 7LR R WAk th#/lﬁ/f\:ﬁ‘*jﬂif VL E VLR 214122; PRRINEE YN B/ S - 5 2 R A I
o5 214122)

WE. SR TRASFENREDIORMALESRART ARG ARTRE, G ABTRIE
BEAEA ML T AAX 6 B3 FTRE LETiRE B TRE HE2RGAEAFHSAEF—
FIRHOAIE R FNBT ik FHhe Rt BRI AR TRAR, MG, AT
BB SRR fAEEFRANRE BRAVRPERFARESROATER, &G, R E
T BT @ is g ek S 2 S RF IR AHEAREZT KRBRESERFAEZGLEALY, M
B I e BB B ) B RS R AE
*%ﬂ: BB BE B A g s A R R RMHA 4R
FESES.Q815 XEHS:1673-1689(2022)08-0010-12  DOI:10.3969/j.issn. 1673-1689.2022.08.002

Metabolic Regulation and Synthesis of Functional Nutrients in
Saccharomyces cerevisiae: Progress and Challenges
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LI Jianghua'*, DU Guocheng?, LYU Xueqin'?, LIU Long™
(1. Key Laboratory of Carbohydrate Chemistry and Biotechnology, Ministry of Education, Jiangnan University,
Wuxi 214122, China; 2. Science Center for Future Foods, Jiangnan University, Wuxi 214122, China)

Abstract: The research progress of Saccharomyces cerevisiae as a chassis cell for metabolic
regulation and synthesis of functional nutrients was summarized in this review. Firstly, a series of
metabolic regulation strategies related to the promoter regulation, terminator regulation, cofactor
regulation, transporter regulation and dynamic regulation of Saccharomyces cerevisiae as a cell
factory were introduced, and the related genetic transformation tools and metabolic analysis
techniques to enhance product synthesis were also introduced. Secondly, the research progress on
synthesis of functional nutrients, such as oligosaccharides, vitamins and terpenoids, short chain
organic acids and fatty acids, by Saccharomyces cerevisiae was summarized. Lastly, the current
challenges were put forward, and the future development trend of metabolic regulation of

Saccharomyces cerevisiae was prospected in combination with the emerging technologies of
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Fig. 2 Biosynthetic pathway of vitamins and terpenoids in Saccharomyces cerevisiae

o B TR B b S U e AR A ) o A R ok
500 28 5 L

BRI I BE H B M RIS G (ERGY) W] i1k
FPP & W =il &, Li S5t b i Rk &
W G R AR A OGRS ISR T L RS A B e
IR EAL MR 51 AT SRIRT Silicibacter pomeroyi
[y 3—F2 -3 B L I Z WEAH B A (HMG—CoA) i Ji
fitt (NADH-HMGR) , iF 3 ik Dickeya zeae Ui 1) K
SR CBEN AR ADH2 1 2 FE i S ADA 3858 1 41
MR 2B B & IR AR . B, Tl At A R4y
b % W, R BERE R bR SET A B e R AR T

9 472 mg/L, Yu 558 i 2 B TR E R AR
6T o BEBEAS T A AR AR TG P | B S 3 i 3Rk
TR H BRI B B DGAL (B 5 SRR H A
AEYER), PRT TARREREXS a7 B 5 LY
Al B W IR B Y 7 B A E) 107.9 mg/L,
44 MEBBEHEHEBEIE

A LR AE R KR FE B 25 A )
MRHSEAT A B 2 M0 o R A PR
EATR 2 02 A M i ) AR R — SE R Ak
S I AR, AT DUE o A Y R A T WL 3,
PR G B A K 1 d5c il pH 7E 4.5~5.5, 1 — @ R I

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 41 Issue 8 2022



X) A BROE ARG AE SR R B RS BR S B

Z_:L'l;

R

HENE—> o-WiEEENE — > S-BIERNHE

HER I E AR «—> 3-HER EhEE

BB AR AR

BEAE-HEA | | SRk

l e
| EMREE ]
L —

R

T

T EtHHESA

ZEEZ B hEEA

A TRLAEA
o |

WO LAE R IR TCA R0 B AAER IR C3 LA  TNERIR (FLIR M 3 2L TH TR ; 38 (HE R IR C4 L&) 3R IR HE W) R R 3%

HIRR AN T IR 5 i UAE RN C5 AL AR A - 18— 1R ; R (UER TR C6 L& W« AT A5 IR ; Pyke . TN IR TR BT 5 Pl - 7AW AR R

Mg s Ldh A : LR Bt S ; Pra . B 52 £ LG B i  Cis < AT BR 5 BRI 5 Ach s 5 3K R K 43 Tl 5 Tsd o S5 758 9 E 0 5 Sl - 3% 1 1 Jd g
3 RBBSEEAINEBREMER

Fig. 3 Synthetic pathway of short chain organic acid in Saccharomyces cerevisiae
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