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Abstract: L-Methionine is the only sulfur-containing essential amino acid. It acts as a precursor in the synthesis of various
biologically active substances and participates in various metabolic pathways in the body. It is widely used in food, animal
feed, medicine, cosmetics, and other fields. In recent years, since L-methionine is the only essential amino acid that cannot be
industrially produced by microbial fermentation, the potential of metabolic engineering to improve L-methionine production
has received widespread attention from researchers around the world. In this paper, the biosynthesis pathways and metabolic
regulation mechanisms of L-methionine in Corynebacterium glutamicum and Escherichia coli are analyzed and compared.
The metabolic engineering strategies to produce L-methionine are reviewed from five aspects: the removal of feedback
inhibition of key enzymes, the cut-off or weakening of branch metabolic pathways, the optimization of the central metabolic
regulatory network, the enhancement of cofactor supply, and the optimization of transport systems, and recent progress in
research on the biosynthesis of L-methionine is summarized. Finally, future prospects are also discussed. It is hoped that this
review will provide a basis for the breeding of high-yield L-methionine-producing strains.
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J5 M M hL- R A IR AR 3R 5 2.9 g/l

B s kA . SEDR BB . IR RIOA S T IAAE
L-FmAmR KB AR R8T ZNAE, PR AR
WS T A R AR e 5 4. Qin TianyuZsPEg
B C. glutamicum ™ mebRIE RIS JEUA O 18 AH O BE R (1)
SEANE], L imerX KT, R ERom™ . IysC™ Kiz
R A GRS IE K brnFE, 30T AN 385 0 L- FP R R
PRANAK S, BAL-FRAR Eik$6.3 g/L, 2%
C. glutamicum ATCC13032 8 H & Bkk, mibRgmis =4+
BRI R G RmetD, 3037525 gt [ A B A i 7= 5t R
i SR A O A K S A VR S i B ehor B3 TR DASEL B
L-BZRAMRE R, XtdapA. lysC. pycFERHEAT € 5 R AZ DA
HI55 50 SEAR S AR MR BRAR GBI S s, W RiEkE
PR T AR B A AR L Bl gapC, AT G55 Hid Y NADPHAE
N, e L-TRR A R A 9.88 ¢/L. Huang JianfengZsP”
PAE. coli W3110 9 i R bk, il s & 3 2 K MetJ |
Tea] i P 38 S L - PR B R 1 S8 i B FE R Met] . 1 R IA
metA™" RIE K & 19 Rlyje HUARR S B A 19 H bR =4,
ImaRANEHRE TT, JFRING,S, O 8RR, 5 LAIEHERME}
KI#48 h, L-HEia BR 24 /= ik 39.75 /L.

BT L-FRAR RS A RN RIE 5
P, EE FUBEEAT R A £ T Ao S BN 4 SR A i
RIS . U JLAEBE A TR g 5 & A M T A
K%, LLRGURA )77 3R EL- B S R A 7 (1 AH %
W 433% W S 3. Huang Jianfeng2& " 'LLE. coli W3110 11/
PA*H AW TR 5, FET CRISPR-CasOH A XS i 0o 1 i
BRE IR LY A& RIS FAT RG 0, SRR A
FEFG SO AT R B B R R . B3
S M (tetrahydrogen folic acid, CH,-THF) )%, o-B
H G- L - 225 42 52 B AL IS L- 24 G2 R 1E 7Y 1147 B o) L - FF s A 1
WG e ZmE, R E T RR, A
IR &1 e A 2ok 300 o Fe ARl &, (R L- R &R 1
WA . BEZECNF] F CRISPR-Cas9$ A % L- it 4 1
A O AR 1 B 38 Rl T met Jo L 58 4 i 12— = IR AR
RIRA IR lys AR thrCUL Besuc CDIEAT R, TR
A5 3E AK G R 5 DR Ay 77 ) B A4 b AN U B ) Lys C™ R
thrd™", ¥R 10 BEBT Tik-y- 7 B TR cgs A Ry 2 B
i PR R 2 A i 56 TR o R P R R 6 2 RS T R TR mm e 201
A C s R R TS R IE, L-H AR R
435804 mg/L, REFAERMII2 5. NivZ™ HFBAN B4
E. coli W3 11044t & T L- F B 22 8 (1A ol & AT 40407

il AN R S A A N At M N PRI B o A, KIRTE30% 1%
il S KT T SRAS IR L - R 20 IR A e e T LA T A
/K. Zhu Wenyuan’5: | I & B 5 A W AL AR 45 & 10 7
AP L-B AR, B4 RY0 B AL M 1 o-B% 371 Bk
Je-L-E 2 F R PP HE. coli W3110(DE3)ALIB*TremetL/
pTrc-metA™-Tre-thrA™-yjeHZ: ) BER AL L&, fEo-BEH
e - - e 22 5 I 5 B Tl R PR 08 P B A E R A 0 T A
L-HHREAR, MREHREMAER, fL-F AR~ 85
21.1 g/L. RN RAWRIHC. glutamicumFIE. colifiAfT
L-FE AR AR S A s, A& RL- PR E R 2
BRI T Ve M AR AR B R, X L- PR 202 1 KR
BAE P2 2 AT ARAFAE — S 22 0 . B LR AR AT R
f&, BAWTRARKEEY T XL-FRAREYERE
B IR Z R IINR, R Tl A 7 L- F i 2 35
Fefilie RV T H 5 L- B 2 B AR I8 158 50 SR

AR LRSI U IR A0 SR o 9 2

Table1  Summary of L-isoleucine metabolic pathway modification strategies
# bk REkE 5%
Hitk Titk o) i
C. glutamicum ATCC13032 AthrB, AmcbRI(pJYW-hom™-lysC™*-bnFE) 6.30 B
C. glutamicum ATCC13032 AmetD, AthrB. dap™ .\ lysC™, pyc™ zwf™, gnd™ 085 39
C. gltamicum ATCCI3032 LY-6/pXMI19-tacM-gapC 13 [61]
E.coli W3110 Ametd, MhrC. Nysd, metk™, metd™, metB” mall", metH" 56 [0
E. coli W3110 Amet], Ametl, AlysAlpTre-metd-yjeH 9.1 [57]
E. coli MG1655 Amet), metl”, metk™, HIS™ 1410 (63
) Ametl, Amet), AlysA. metH MetF*, eisE” serB”
E. coliW3110 srC' metd™, yiel* serd® 1686 [43]
E ol W3LI0 pTrcF-cysPURAM, pTrcF-cysJIH, ApykF Apykd. 00 s

pCCIBAC-serB-glyd-serd-serC

FMRANME K = RS TR S B o T oE K&
B E IR R R B BIE S E e AL Bl 23 08 B A G
BERGIRIE, AR B H) 55 R A A e B s A, I
AR TR R L- i R TR, B TR
Tl A W e B 4 v - P R e AT 7 LB
WRIEC. glutamicum B JFEARAVEIE99% 1) 1L 5 A
(C. pekinense) AKFARGIRIEE, 7R 1 HRARAK 1
BOLH, 245 OHET 140RREREK, A EEE
KEEF99.43 5, RIFRRIEAKNA G EC. glutamicum
LR BEPEC-lysC"-hom™-metX W] L- B i & & i (=1 7= = 1A
6.85 g/L, RRHHEF274.32%, B ARAKEE J5 B /112
FHEUNR2FTR, N R G O 5 R R AE & R
P A BAE G &R, AT R L- 2 R & AR
BT A B PR R Ak B AR T RIFAE S . Rk, HIBA
VB rPLE DU B 50 B R LRl 145 & CRISPREIAR, IR AHH
REN X ZKPBEIER G RIS T L, WA R
TR P UL 4 pHIE S K EES B AL, LR &
MUEL- R R A A R, HElE ToKER S Y
AL L-FR IR T AR .
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Table2  Construction of mutants with high aspartate kinase activity
AR 4 WEEE i
ARV Lys 20.19 [70]
AR TITONA3S0C Thr 2279 [71]
AR TITONAISOCISSIF Lys+Asp 39.65
AR TTONAIS0CITEST Lys+ Asp 58.36 (691
AR TTONAISOC/GITIVY 198N Lys+ Asp-+ATP 75.64 [72]
AKTU‘)N/ASSOC/GWII/S227D LyS+ASp+ATP 8041

AKT379N/A3SUCIGI7 11/8227D/S172P

Lys+Asp+ATP+Thr 8371  [73]
Lys-+ Asp-+ATP+Thr 86.33
Lys+Asp+ ATP~+Thr 87.20
Lys+Asp+ATP+Thr  95.37
Lys+ Asp+ATP+Thr 97.67
Lys+Asp-ATP+Thr  99.43

AK T379N/A380C/G1711/S227D/D173G
AKT37‘)N/ASXOC/ GI1711/Y 198N/G295L
AKTN‘)NIASXOC/G 1711/Y 198N/A297K
AKT379/A380/GI7IN1 98/E296Q [74]

AKTU‘)N/ASEOC/G 171/Y 198N/Q316P

4 & W&

L-HBR & B A N AE i R AS BB E A B 06 75 KRR 7
AR, /. B, skl ool S T v
Mz, A EEN T FNME. TLE, BEER
LRSS EREYFHRERE, G, 5
R 2H i SRR RIS RIS Z PR, BN R CIsIX
Se Ty N FL-H R & R A A . AR CA
T L-HER R G sos A p A L], (R A
VIR A 77 L- FR B R 1 oA S Tl Ak

16 H AT i FRiE o, B s L- B A R e B AR R
WS EALHE: LR R IE RS SRR 0 R
i A BOSRAR I A BB DA JOR B A A ARk . iR
By B RIE . € REE A H AR R Bk 5 sk
EOHEZ N T RAGL- PR E R Y S O . D
X T AW L - FERR 2T A G PR o5 F 9 ke A T X
RAARIGAFEBRILFSF MR R, (HA RS
A5 HRRCIAL B RN 4 B DR AR AN A 2 B R A L- FE R A
BRI G RRE T, GBI AR FEEE T D Aot
WA R A R, R R s R R R
ERE L, WAL A 2) BHursh&RE.
R i R 2 CBCH AR TR I 1) R ZE e, & 3R H 3
A, B RS R EEE R AE K RE RS
L-FIRER AR R, REW A RO Bk A= 2R I
REL-FHRERNELE, 3) DAHEI VAR, E
R TR N R TAERAT AN, AR
F 2R 2250408 3 T 5 v, R L S HL s AR R 4 A A
FnswEi . B AR TRE AR S L- R S R TR
W I SR DA R R R B R AR 4) I 2%
R AS XA F R GBI HIL-F AR %,
FA VTS 53 b 322 37 35 TR AR A0 4R 3Rk T s A L i S L-
R RIRA =, &ML B Thae o248
CRISPRJE [X g 5 F1 4= 36 [K 4 b CRISPR Tt S5 o R 47

L-Fiia g tdug. MEEYERY:5aRED

FIRES N, ARARF A TREBOARAE P L-F R
MO BB AL, L-HRRE R ok 2 9 A AT R
LS E S Ve
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