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Abstract: Methionine y-lyase (MGL) catalyzes the cleavage of C-S bond in methionine, which

produces equimolar products including a-ketobutyric acid, methanethiol and ammonia. MGL reduces

the intracellular concentration of methionine, which significantly inhibits the growth and migration of
malignant tumor cells and triggers the antioxidant response in normal cells. Engineering MGL for
enhancing its catalytic efficiency is the focus for tumor therapy and anti-aging. MGL widely exists in
microorganisms, but not in mammals. MGL is an important target for the development of antimicrobial
drugs toward microbial pathogens. Methanethiol and its derivatives are the main components of food
aroma, and the composition and concentration of methanethiol and its derivatives determine the
formation of food aroma. Elucidating the catalytic mechanism and identifying the key elements control
the activity of MGL will promote the precise control of food quality and its stability. In this paper, the
latest advances in the discovery, catalytic mechanism and engineering of MGL from microorganisms
were summarized. The applications of MGL in tumor therapy, anti-aging, anti-microbial infection and
synthesis and manufacturing of food aroma were discussed, and then the development and challenge of
MGL were prospected.
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] — YALIOF05874g (Yarrowia lipolytica)
—: CYS3 (Saccharomyces cerevisiae)
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0.20

1 AEXRIE MGL By 247
Figure 1 Evolutionary analysis of MGLs. PDB IDs or entry names from bacteria, yeast, protozoon and
human were provided, cystathionine y-lyase was marked in green, cystathionine PB-lyase was marked in

yellow, cystathionine y-lyase identified recently in yeast was marked in blue.
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P SWL
H,C OH
The Ehrlich pathway NH, The demethiolation pathway
Arr(l)inotransferase Methionine _ Methionine y-lyase (3VK3, YALIOC22088g)
S\/\")‘\ o-ketobutyric acid+ammonia
H,C” OH
3 KMBA
Decarboxylase Demethiolase MIL —SH
HC” SWO . . .
3 Methional Rapid oxidation
Alcohol
dehydrogenase 2
/N
DMS, DMDS, DMTs g
Methionol ~s
S S
He NN \ / Ng N
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2 WEMSBRBERARS K VOSCs iR1E
Figure 2 The pathway for catabolizing L-methionine into VOSCs by microorganisms. 3VK3 is the PDB ID

of pMGL from Pseudomonas putida, Y ALI0C22088g was a MGL from Y. lipolytica.

P4 actamicro@im.ac.cn, & 010-64807516



WAELAE | e wEdi, 2022, 62(2)

425

A S0 2 A o A AR 0 AT i R (TR
WEELE | i IR HE FR I B: (Yarrowia lipolytica)F
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Figure 3 Kinetic simulation of catalytic mechanism for MGL. A: First stage of the reaction: transamination
reaction of PLP; B: Second stage of the reaction: ElcB elimination of methyl mercaptan; C: Third stage of the
reaction: tautomerization and hydrolysis; D: Fourth stage of the reaction: return to the resting state of the enzyme.
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L91M/R119A/K268R/T311G/E339V/I353S), %
AR HE AL R (ko Kn) ¢ CGL (ESON \R119L |
E339V)# i T 9 fi500, A h 4 Ak o i 06 3
B oA A N B Rk, R O 4
2y, SURERF ik b H i 2 BR TR B2 R AR 2 75% LA
T, H4edEmtaEat 3 d; B, gash% s i
TR HE A R VA R I R I A Y T A7
71, HAZ PR NI M S8 DA S At
P o L A PR 2 R Ve 32 B AT 22 I (L 5 pmol/L
FEATRT, R A0 MR R REAFIE Y, B S AR IR AE
ARFRES 2 RANGS 3 K H RN M H o 2 Rk
FAIK % 17 pmol/L F1 26 pmol/L, %5 /i gs 2 ffd
o BT R TR i s R PR AL il oS AR A, 42
1R S AR ARG A RN H B R 1 DI RER . f NS
QR R A A R B R UEY, 438k A fRNE
HIS PG Bk 1) FH i 22 PR 24 i YALI0C22088g HL.
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K R R A 3-9R-L- F B R A R
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