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INTRODUCTION DISCUSSION AND CONCLUSION RESULTS

Metabolic reprogramming in cancer is
often regulated by epigenetic
modifications.Methionine
adenosyltransferase 2A (MAT2A) plays a
key role in this process by synthesizing
S-adenosylmethionine (SAM), the
primary methyl donor for epigenetic
methylation. However, the regulatory role
of MAT2A in metabolic reprogramming in
NSCLC (non-small cell lung
cancer)remains to be fully elucidated,
with only one study focusing on its
function in tumor-initiating cells. Current
MATZ2A inhibitors face challenges due to
metabolic plasticity and compensatory
upregulation of the enzyme, highlighting
the need for further investigation to
Improve therapeutic strategies.

METHODS

Actionable Take Away Message

* Our multi-omics analysis
demonstrates MAT2A's role In
regulating lipid metabolism,
glycolysis, and transport
pathways in NSCLC, and we
demonstrates a highly
synergistic combination
strategy involving AG-270 and
the LXR agonist LXR-623..

Future Direction for Research

* Further explore its mechanism

* Clinical Strategies for
Combination Drug Therapy
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We employed quantitative proteomics
and metabolomics to investigate
MATZ2A-driven metabolic
reprogramming in NSCLC following
MATZ2A knockout or treatment with
inhibitor AG-270. This study aimed to
uncover its potential regulatory role Iin
lipid metabolism, glycolysis, and
transport pathways, and to explore
potential combination therapeutic
strategies.
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Fatty acid biosynthesis, cholesterol metabolism, glycolysis, and
transsulfuration pathway are disrupted upon knockout and inhibition of
MAT2A significantly .

In fatty acid biosynthesis, MAT2A affects the expression of key genes FASN
and SCD, as well as the levels of key metabolites palmitic acid (PA) and oleic
acid (OA), as exogenous PA reverses the cell growth inhibition caused by AG-
270.

In cholesterol metabolism, MAT2A regulates biosynthesis and efflux, binding
AG-270 to liver X receptor agonists(LXR-623) to promote cholesterol efflux
and enhance anti-tumor efficacy.

In energy metabolism, MAT2A affects glycolysis by regulating HIF1A. GLUT1
iInhibitors(BAY-876)that inhibit glucose uptake exhibit a synergistic effect when
combined with AG-270.

In the sulfur conversion pathway, MAT2A transcriptionally regulates the key
enzyme CBS involved in cysteine biosynthesis. The combination therapy of
AG-270 upregulated gene PHGDH inhibitor (NCT-503) and SLC7A11 inhibitor
(HG106) showed synergistic effects.

MAT2A —— Tumor metabolism I:> Combination strategy
A Protecmics Metabalomics B H1298_siMAT2A -1 proteamics = ik .
R e i o A Lipid metabolism B
proteins ... Down=738 (
" p metabolites l Is
............. ATz - scb |
— — | ‘ - wi
L . LC-MSMS
| Aost-Go—] —>
4] = %
EIE HMGCS
\ data analysis / \_data analysis oo e e FDFT1
o B HE®sMARApolomeskEGE L l
mmmmmmmmmmmmmmmmmmm \
Sm? Valine, levcine and Gul!l‘:c.n:e.t;egt..:;::l' v C
Hup Fructose and mannose metabolism.
padjust A
mmmmmmmm Energy metabolism
................. 4 Glycolysis
E
_ _ T2A G
positive metabolomics negative metabolomics 9 SiMAT2A-1 metabolomics KE
s [C_mege | Count —_— —p
: Up=1 4
5 8 R | Up=131 0 1
g gyl w Dowemisedmm  FTIT T e SR Aniistaresitan cal . IFiA -+ LDOA
$4 e - } ——————— PGK1 LDOC
g IY‘-‘II y 5 : | i e
A o E 8 { | LDHA l PGK2
{ EEEE - —
T e o a2 T SR T R
log2FaldChange ?Icgﬂ-'ol CCCCCCCCCCCC
H
/ bolism Energy metabolism MATZ2A-related metablis \
L] .
aaaaaaaaa . m = Cys and Met metabolism
- i [hgs = sis '
s - BERR Gzl . .
= = UFAsH ] o= :;:..\:J.::?:IL ai AR AR cofil], = MATzA
i, Falty acid biosyrthesis L " G
= ' = E"h' MATZE = MAT2B
L] i ACaa e ope ALTGA] o®0 | . NAlee DNMT3B
i CACEA | @R ALDOG GCIM X et
md T g et
(] . o I
el LE]
o Az . Ser
Fatty at5d dagradation e cyce ki
L [ jmm e 000 Foltebiosynihesis
Lo RN
TRV IH Aievia PS
Ao ATRBYIE:
NOUEVE o
[NDLFSE o
HeDiTEt [EER scemm o— . \SP—D—Gche
YRSt s WBUFSS  Oxidaiive phosphorylation B A
nnnnnnnnnnnnnnnnnnn - e pwon ey e CT ]
DHUAT e M Nw COX;] mm
INCEHY "ﬁ"‘i Gois
e R 57 Bl
) ummm
R I i oz [luaerna [ oo .

Figure 1. Proteomics and metabolomics analysis reveal patterns of MAT2A-driven metabolic reprogramming  Figure 2. MAT2A regulates tumor metabolism and potential combination strategies are proposed.
A, workflow of proteomics and untargeted metabolomics. H1299 was treated with siM[AT2A-1 or 5 pM AG-270, and then collected for subsequent omics experiment. B, volcano plot of siMAT2A-1 group in proteomi A C,E, MAT2A regulates lipid metabolism including fatty acid biosynthesis and cholesterol homeostasis (A), glycolysis in energy metabolism (C) and Cys and Met metabolism (E).
up in proteomics. D, KEGG enrichment of siMAT2A-1 group in proteomics. E, F, volcano plot of siMAT2A-1 group in negative metabolomics (E) and positive metabolomics (F) B.D.F. MAT2A inhibition AG-270 exhibits potential combination effect with LXR agonist LXR-623 (B). GLUT! inhibitor BAY-876 (D). PHGDH inhibitor NCT-503 and SLC7A11 inhibitor HG106 (F).

P = 1). G, KEGG enrichment of untargeted metabolomics (P < 0.05, FC = 1.5 or < 0.67, VIP = 1). H, the metabolism network shows three major pathways including lipid metabolism, ex Abb S R : e 4 : e : ; : ; i ; :
2 2 % 7 7 i tion: malate, Mal: t d riboside, NAR: reduced tinamids leotide, NMNH: t d leotide, NMN; flav: leotide, FMN: . Ser; cyst . Cys.
ism i ics of siMAT2A-1 and AG-270, all datasets were derived from the KEGG database, genes shown in network were significant (P = 0.05, FC < 0.83 or FC = 1.2). revATan: Fae, =R ACiLERORee, L I A S TR SO, A A O G OO S SR CHTRCHE S




