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Figure 1 Research strategies in the synthesis of food functional factors based on regulating cell growth of model microorganisms

218



P EBNE: ARl 2024 E 0 54 % A2

FERFRIE S, KB R LURERE o iR LU 40 9 Bk
PRI R A 3 2, X0 DAREWE B EWE ) R Ji
BB G o™ dhaR it 7 arRg. — i, i i
T 18 R AR I 9 m Ak S 2 i A R U e i R
AR T 1R R BRIR S ORI R AT A BRI AP, AT
S A A ) AR MR RE AN A P2 ). S —T7 T, B
JE B T A 2 B SR T R A i R
BE, RN TR AL AT A R D RE R T A
2 PR S 4R (A B R AR A

12 ERE S kAL

T B M SR G = b (adaptive  laboratory evolu-
tion, ALE)Z& —FhfERE A KT EEFEE I, @
I K 0 5 07 8 TR AT B A S AR AR B R I R
BT ERN T MM 27 2 AR M 2%, HHHR
P B bR BB TE ik B R 77 ok 0 1% 3R A U R AR K,
B & SeA R s @& Rk se
5 = A O T O0 A B A A e A A i ) A
T, ULEE AR A PR B subtilisVE R
GRAS(generally recognized as safe)&##k, £/ iz M
F R R E FhhRE AR TR ThaE v g
Fe B AR B Re 7. Lin N BB,
subtilis 168 EM9FEA F I7 5 i AL AGH L 10001K, 2
PR A0 LL A K R 52 TH43.5%, L ARAIA RIS
BAED A D TR S54.5%M20%. 2 2 IR 2EH:
AT FH T ) B AR B 3 AL 1) B G i DR B R e 2
IR, J5 3 AT T8 3 g s A i 2 A R
B4 T.) . LaCroixZ NI E. coli
MG165513E47 N IA 1 R I Ak J5 315 — R AR K i 2
RS mE k. SEERANF KM, FEZpyre/
rph B R BR X . 42 )5 i 5k 5 Rl rpo BFIDN A 45 #4) 2k
Kl hns/tdk A B X K A RAR, pyrE/rph 978 55 TR B 1 s
WELE WA AR DG, GRS 2E 0T, rpoBH hns/tdkFE
AT EBA G & P 1 ME R R AR A R
BRI Rk K O, 380 A B A AR 1 &
M R RS A Kol 2. W R, C. gluta-
micumE UL %0 DR M — Bk s 1Y) ik AR 3 R Bk v 42
15000 77 Jm, HAERE R IE R 142%. Gk KA
F A s e AR AR R B, Fe sk A4 7 GntR 1A
RamA 5748 S B HRE Kbk e ek ik, &
7 S 6 = 3 A 5 G A 2 43 A T E R v R A A

Jf AR K IE MR ) OB R AR N, A BT SR W TR
BR 7 11 A= .

T I S 5 = At AT A T A A A X R
PRI, BCE T KA S AR, AR, 4R
R R R R £ S5 0 R Y R DL R 4 AR K T
HBW R R R AT e 2 rh A B R R,
LT e 2K A O T R 7 vl A5 e P DA P i 2 A T A
#. Promdonkoy N “I7E LIACHES e — B 0 B 97
FEHHXTS. cerevisiae AT IE MRS L, $em T
XEAHE I ERE 7y, IF %€ H— MR AE K 4 5 58%
H5 TR = BAR TR 110% I B Bk SeongZE N*P'LAE. coli
DSMOE N R Bdk, 75 LA 2R B 9 M — Bl O M9
B R EP AR FIOREREB —HREKERR
0.14 h™' (KI3EALRE, TIDSMO1FE %357 44 T JLF-Toik
Ak, B R IR IR B R A RS S Ak S A v Tk R
¥£ %2 (mevalonate, MVA)IfE 71, MVAR A P~ 58 ik
F1.32 g/(L h), MHEHI KBRS S 1436, K& 7 4
TR ERAE ORI A = DI REE TR an . ARV 2R
BN Gi0 i O L Al S ML i =i R N D e e 582X 7 G
PIRHRA RIS R . Biltn, Reider Apelzg AU
SiF 5] NAKEF FHIRIZIIS. cerevisiae BYATA2 R LAAK
FENBRIEAT 8 7R3k, S AR R R 7,
RILCHEREIZ E AHXTT(F719S) R A RAE, %R —T
[ TS, cerevisiaett LAARKE g E— Rl iy Xk ACHE 1)
R e, AT I BB AR K A — T, TEAFAERL
T8 287 AR RN AW T S5k 7 b T ) s 21 FE 794 A i
AR R, T B/ 55 7 B ) R4 v 28 P2 00 | it
AT, 38 NP S = A T DUA R m i AR YR AN ]
JEAITR] FH 2R IR (P& R, AR B s AR
T4 A A R AE B3 R YDA T TR A AR I B 7
GR1).

T NS S G BUE R R S A A
BARLE A R — PR A iR 3R B AN BE A R IS, M
bR FERA . PREEA 2 RAT AT E MR 7 T AE
JRERAN A, N SIS = am i AR B 5 A
ARG R, HE BT RAE AR B AR AEIA ZRE HETI
W, TR 3 A  dEA0  BA PT e 5 B30 SR 3RS e i 1Y
AR, T JE R L IURAR R 7R O ST i R e T i
FE DRI R AH SR I T T A= 2R AR A, B AH LA
Ah 7R AT DASE - B 04 B R R Y B OB B AE )
FH.

219



TFREE: TR A M A AR R 2 ) B W D RE B T 2R W A it T ik P

T G R S0 5 A D0 A AR A0 B8 £ 7 DA 5 4 A ) 2 AR R A S 41

Table 1 The major examples of optimizing carbon source utilization of microorganism through ALE to improve cell growth
WL JE B B IR HEALI 7] B R SR
R B LT TR A K, b Bk AE K
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FLS-BRHF H R R AN I H R 1 4 piasg 7,
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F XS Prak p R ), A I w5 AR = 0 e W A AR e
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Table 2 The prime examples of synthesizing food functional factors efficiently by model microbial chassis cells

£ D BE R T2 ) A PR PR A P ol S s 2R
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S e B 2’-%@*@%%&% S. cerevisiae 337 g/L %‘ﬂds;ﬁ_iﬁj?% [126]
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etk R JiELili] E. coli 215 gL AR W B [100]
.58 E. coli ?L&’igg;@g% /iﬁ et JHENADHAEZS [69]
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R 2 R E. coli 39.5 mg/L TE NP S A AR R [49,101]
HHLEG a7y C. glutamicum 43 ¢g/L AR R v pei [58]
SRR E. coli 36 g/L EMISHFRIERR [111]
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KW E. coli 2.1 gL P ZNEINE RN [119]
PUPE- S S. cerevisiae 148 mg/L BRI R R 5t [125]
v TR E. coli (0.39+0.03) g/L I N SRS AL [50]
&fﬁﬁﬁi&% B C. glutamicum 90 g/L I8 M SRS L [56]
S-JRT H AR = R S. cerevisiae 227 g/L W B A R B [86]
L E. coli (0.27£0.01) g/g DCW N IVEXS ) [123]
gy 4EE EB2 B. subtilis 489 ug/OD N IVES ) [122]
HE K2 B. subtilis 360 mg/L N INVE ) [127]
[SEAS] S. cerevisiae 2.3 mg/L R E & O TR [27]
B-iHY bR E. coli 2.1gL PENADHUESS ; PHHEF F,-ATP &l 3 1% [70]
ERAZ E. coli 3.52 g/L P NADH LSS [71]
TETEE S (H)-FLAe A S. cerevisiae 16.6 g/L %ﬁﬁéﬁf [95]
I E. coli (352.3+45.5) mg/L A4 B [103]
e E. coli 1073.8 mg/L TR R 4t [120]
AR 3P E. coli 1.1gL FEAR R R Gt [118]
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Advances in bio-manufacturing of food functional factors based on
regulating cell growth of model microorganism
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As the basic materials of functional food manufacturing, food functional factors are the physiological activators which play a vital
role in regulating human performance, improving sleeping and accelerating growth. Synthetic biology, as a safer, healthier and
sustainable approach to obtain food, has become the important technical support to promote the development of food industry. The
synthetic pathway of food components is designed and constructed by synthetic biological technology in food synthetic biology, then
an intelligent cell factory with food industry application capability is created. The synthesis efficiency of food functional factors and
other high value-added products will be greatly improved. At present, the model microorganisms such as Escherichia coli, Bacillus
subtilis, Corynebacterium glutamicum and Saccharomyces cerevisiae are regarded as synthetic carriers of food functional factors. The
bio-manufacturing of food functional factors has made great progress by finely regulating cell growth. This review summarized the
current research strategies and progress in the synthesis of food functional factors based on regulating cell growth of model
microorganism. We mainly focused on the aspects of improving the growth rate by transporters engineering, reprogramming cell
energy metabolism, balancing cell growth and product synthesis. Finally, the current challenges were put forward and the future
development was prospected.

food functional factor, synthetic biology, model microorganisms, growth regulation
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