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MAT?2A inhibitor blocks the progression of esophageal squamous cell carcinoma
and affects downstream signaling networks

XIAO Yuanfan, Chen Jie (Molecular Tumor Research Laboratory, Beijing University Cancer Hospital, Beijing 100143, China)

[Abstract] Objective: To investigate the role of methionine adenosyltransferase 2 (MAT2A) in esophageal squamous cell carcinoma
(ESCC) and evaluate the inhibitory effects of MAT2A inhibitor PF9366 on ESCC cells and its underlying molecular mechanisms.
Methods: Human ESCC cell lines (KYSE450, KYSES510, KYSE180, and KYSE410) and normal esophageal epithelial cells (NEECs)
were used in this study. S-adenosylmethionine (SAM) production in these cells was verified by ELISA assay. KYSE450 and KYSES510
cells were treated with various concentrations of PF9366 (0, 5, 10, and 25 pmol/L). The inhibitory effects of PF9366 on methionine
(MET) activity and proliferation of ESCC cells were assessed using ELISA, MTS assay, and plate cloning formation assay. RNA-seq
was performed to observe the effects of PF9366 on downstream oncogenic signaling pathways in KYSE450 cells. KYSE450 and
KYSES510 cell xenograft models were constructed in mice to observe the effects of PF9366 on tumor growth in vivo. Results: MET
activity in ESCC cells was significantly higher than that in NEECs (P < 0.01). Following PF9366 treatment, SAM activity and cellular
proliferation in KYSE450 and KYSES10 cells were significantly inhibited (all P < 0.01), with a clear dose-dependent inhibitory effect
(all P < 0.05). RNA-seq analysis revealed that 20 signaling pathways associated with carcinogenesis and progression were
downregulated in PF9366-treated ESCC cells. /n vivo xenograft experiments demonstrated that PF9366 treatment significantly inhibited
the growth of ESCC cell-derived tumors in mice (all P < 0.0001). Conclusion: MAT2A inhibitor PF9366 inhibits SAM production in
ESCC cells, suppresses cell proliferation, and activates key downstream oncogenic signaling networks, suggesting that MAT2A, a key
enzyme in methionine metabolism, is a potential therapeutic target for ESCC.
[Key words] esophageal squamous cell carcinoma (ESCC); methionine adenosyltransferase 2 (MAT2A); methionine metabolism;
PF9366
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ESCC) 72 A RRVE [ A A i 2 —. H AT, ESCC iR
T FEAREE T ARMTBATT , T 8= A %00 7 10 Y
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H 3% [ Progema /A @ , RPMI 1640 15 77 % (% 5 -
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cDNA, f§H E. coli DNA polymerase | 5 RNase H &
B EE cDNA , B XUBE cDNA & 3 #b 5%, i £ — 4
AT, 58Sk . B W4 Bk 0 O AN Al fk g e
KNP B, PR s e DNA B AL B Ak — 48, 85
PCR 4" 34 12 1% (300 + 50) bp M) X % . #& )5 » 1
Ilumina Novaseq™ 6000 3F 17 X i J J7> o J5L 45 20 ¥
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R T % 37 KYSE450 M2 KYSES10 40 g Bz T 17 988
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