PROGRESS IN PHARMACEUTICAL SCIENCES

A S ER AR H T80 2A EME R EhiER
K SN I A BLAR

ERC?, BR2E

(1. BRHAERLREMEAIEE , PERSR LSZYIRAT . B8 201203 ; 2. FERERAS , 463 100049 ; 3. @EHZ5E!
BILLFRESINE |, FREREE (S ) SRR . WK & 264000 )
[ 152 | RSB E L RRE IR E 788 ( methionine adenosyltransferase, MAT ) (4 BRFREERFIRRE =H5ER ( adenosine
triphosphate, ATP ) & S-IREFRFREE ( S-adenosylmethionine, SAM ) {EREEREMR, MAT RiEEHE MAT1A, MAT2A
1 MAT2B, Hrh MAT2A (A BFFHMNEREBRFIEAELRR SAM 55, MATIA REGBERIEEFARAMBE LEMIEAY SAM &5,
MAT2B NIREE LT, H5REA MAT2A EIERERBTFEEEEFR  MUBINSEERSLMEHIERE | TaeFtk
FEEFEEREHEERERRE. Eib , MAT2A N ARE AT IBEIES | TEHBIAFERI MAT2A {IHIF RIRARErBE L EE
( methylthioadenosine phosphorylase, MTAP ) fRcEESHETENRNG , EE2F—SHT MAT2A IDEIFIHA L, Banzs
MK EEEERYESEIHIFIFZHNER , BTAT MTAP GkhEEE Bt EABARENTREHAER. 5SS
RBEET MAT2A BIEUENE. MAT2A HIHIFIRN A RHE R LB TE N FASRISIEXRITR | LR RIS E e iR B R A
BXE SRR AVERER.
[ 5270 | PMEERREETENS 2A | fB2iE ; BURE | FMaBsIRELeEs 2A 10517
[ [E4r 255 1 R979.1 ; R966 [ EFER 1A [ ZLE=455 11001-5094 ( 2022 ) 12-0884-14

DOI: 10.20053/j.issn1001-5094.2022.12.002

he Role of Methionine Adenosyltransferase 2A in
Tumorigenesis and the Development of Its Inhibitors

WANG Pengfei'?, CHEN Yi"’

( 1. Division of Anti-Tumor Pharmacology, State Key Laboratory of Drug Research, Shanghai Institute of Materia Medica, Chinese
Academy of Sciences, Shanghai 201203, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Shandong
Provincial Laboratory of Drug Discovery (Yantai), Bohai Rim Advanced Research Institute for Drug Discovery, Yantai 264000, China )

[Abstract] Methionine adenosyltransferase (MAT) catalyzes the formation of S-adenosylmethionine (SAM), serving as the primary
methyl group donor in mammalian cells, from methionine and adenosine triphosphate (ATP). MAT family consists of MAT1A, MAT2A and
MAT2B. MAT2A is responsible for the synthesis of SAM in extrahepatic normal tissues and cancer tissues, MAT1A is solely responsible for
SAM synthesis in normal liver tissue and bile duct epithelial cells, while MAT2B has no catalytic activity. Accumulated evidence illuminates
that MAT2A has a cancerogenic role by mediating cancer metabolism, functioning as a transcriptional cofactor. MAT2A, therefore, has
been known as a site of therapeutic vulnerability for cancer. Particularly, after finding that MAT2A inhibition and methylthioadenosine
phosphorylase (MTAP) loss are synergistically lethal, more attention has been paid to the promising discovery of diverse kinds of MAT2A
inhibitors, which mainly include substrate-competitive inhibitors and allosteric inhibitors, in an attempt to treat MTAP-deleted tumors and
explore the strategy of combined therapy. This review summarizes the oncogenic mechanisms of MAT2A and the development of MAT2A
inhibitors, with a focus on the potential strategies of applying MAT2A inhibitors, hoping to identify a novel target for precisive cancer
treatment and new strategies for drug combination.
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Figure 1 The pathways related to methionine adenosyltransferase 2A and S-adenosylmethionine metabolism
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Figure 2 The process of S-adenosylmethionine biosynthesis
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Table 1 Methionine adenosyltransferase 2A inhibitors
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Il PR 58 48 K5 - https://clinicaltrials.gov/s I AR T 78 £c4fa K U5 - https://www.cortellis.com/drugdiscovery/home
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K P, MTAP (3 BEJ& 43 % MTA DA 42 iF HF A 22
MR R HFAE CILE 1), HBR 30 MTA HERL,
MTA (U451 5 SAM 25, 3% S5 £ PRMTS
{18 335 1 TN 5 T Ay R G B il 0, PRMITS 1 32
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Figure 3 The therapeutic targets caused by methylthioadenosine phosphorylase loss
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