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Transcription factor MYB activates CTSF to affect gastric cancer cell proliferation and
stemness through glutamine metabolism

HU Mingliang, WANG Qiang
(Department of Gastrointestinal & Nutriology Surgery , Shengjing Hospital of China Medical University , Shenyang 110004, China)

Abstract Objective To investigate how the transcription factor MYB activates cathepsin F (CTSF) and affects gastric cancer cell
proliferation and stemness through glutamine metabolism and to explore the underlying mechanisms. Methods We used the TCGA and
KnockTF databases to analyze CTSF expression in gastric cancer tissues and predict MYB as the transcription factor of CTSF and analyze
MYB expression in gastric cancer,respectively. We performed dual-luciferase and ChIP assays to verify this binding relationship. We
assessed CTSF and MYB expression using real-time PCR. We investigated cell proliferation using CCK-8 and colony formation assays.
The cell spheroidal ability was detected using a sphere formation assay. We examined stem cell surface marker (OCT4,NANOG, and
SOX2) and glutamine transporter (SLC1AS5) expression using Western blotting. We used corresponding kits to measure the glutamine , glu-
tamic acid, and a-ketoglutaric acid content as well as the NADPH/NADP" ratio, GSH/GSSG ratio,and aspartic and oxaloacetic acid levels.
Results  We detected low CTSF expression levels in gastric cancer tissues and cells. CTSF overexpression could inhibit gastric cancer
cell stemness and proliferation. CTSF knockdown significantly increased the glutamine, glutamate acid, and a-ketoglutaric acid contents,
NADPH/NADP" and GSH/GSSG ratios, and aspartic and oxaloacetic acid levels,and promoted cell proliferation and stemness. MYB was
highly expressed in gastric cancer tissues and cells. Our bioinformatic prediction combined with ChIP and dual-luciferase experiments
confirmed MYB as a transcription factor for CTSF. Conclusion The results of our study indicated that the transcription factor MYB acti-
vated CTSF to promote gastric cancer cell proliferation and stemness through glutamine metabolism.

Keywords MYB; cathepsin F'; glutamine metabolism; gastric cancer; stemness
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A, CTSF expression; B, cell viability ; C, colony formation (x4);D,cell spheroidal ability (x40);E,0CT4,NANOG,and SOX2 expression. ¥ P < 0.05

vs. sh-NC or oe-NC groups.
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Fig.2 Effects of CTSF on gastric cancer cell proliferation and stemness
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A, CTSF enrichment pathway analysis; B, cell viability; C, colony formation ( x 4) ; D, cell spheroidal ability ( x 40) ; E, 0CT4,NANOG , and SOX2
expression; ', SLC1AS expression. * P < 0.05 vs. sh-NC+DMSO group;# P < 0.05 vs. sh-CTSF+DMSO group.
E3 CTSFiFE4a SBtRRA x B B4 A g T p 220
Fig.3 Effect of CTSF-regulated glutamine metabolism on gastric cancer cell proliferation and stemness



- 410 -

HREERRESR H53%E

=1
Tab.1

CTSF3 & SBERR A5 LUK B R LA ARG TE 71 T 14 S HE AR 22 0

Effect of CTSF on the indicators related to glutamine metabolism and gastric cancer cell proliferation and stemness

Ttem

sh-NC+DMSO group (n = 3)

sh-CTSF+DMSO group (n=3) sh-CTSF+GPNA group (n=3)

221.78 +20.02

Number of colonies

Sphere number 4322 +3.54
Relative glutamine level 1.00 + 0.06
Relative glutamic acid level 1.00 + 0.05
Relative a-KG level 1.00 £ 0.05
Relative NADPH/NADP" level 1.00 £ 0.02
Relative GSH/GSSG level 1.00 + 0.09
Relative Asp level 1.00 + 0.09
Relative OAA level 1.00 = 0.06

368.61 +32.42" 240.94 +20.96”
75.61 +6.12" 47.50 + 3.42”
1.61 +0.09" 0.98 + 0.04”
2.48 +0.10" 0.90 + 0.06”
2.01+0.08" 0.97 +0.02”
259 +0.19" 1.25+0.01”
227 +0.19" 1.18 +0.09”
1.86+0.11" 1.09 +0.08”
1.48 +0.09" 1.02 +0.07”

1) P < 0.05 vs. sh-NC+DMSO group;2) P < 0.05 vs. sh-CTSF+DMSO group.
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SEA S HEAT T, R I S FMYB S CTSF
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N
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B SRR 1 iE2 000 bp i B AETEVEAE M Z5 6 67 s (]
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CTSF-MUTYEA 20, ChIPZS R (E4G) TR, 516
A, MY B B35 42 5 T CTSFIY & 4. ChIP-qPCR
I FH . IE 105" -GCATCTGTGCATGCTTTCCC-3”
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A, upset plot of potential CTSF transcription factors versus upregulated mRNA ; B, Pearson’s correlation plot between CTSF and MYB;C,MYB expres-

sion in gastric cancer tissues; D, MYB expression in gastric cancer cells; E, potential MYB transcription factor binding site on CTSF;F, luciferase activity
in 293T cells; G, CTSF enrichment for ChIP in AGS cells. * P < 0.05 vs. GES-1 cells or the oe-NC group; # P < 0.05 vs. IgG group.
El4 MYBRiA#ECTSFERE R REF
Fig.4 MYB is the transcription factor of the CTSF gene
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AT HE—2E G MY B/CTSFRl 2 753 i P35 7%
G e A A 5 ) 5 R 4 L 5 R T K AGS A Y
43 Hoe-NC+oe-NCZH .oe-MYB+oe-NCH] . oe-MYB+oe-
CTSFH .92 56 T PCRZE S (22) B, 5%
AR, i FRIEMYBREGS I T AGSAH ML rh CTSFIY =
ik, MMYBFICTSF [a] i i F3 R et 18 55 14 F kM YB

XFAGSHH L CTSFFE K 521 (P < 0.05) . 28 i )
AERZE L (FISA~5C, 362) Wow, 5XF AU L, i
FARMYBT] LI FE AGSZH i A 40 JEL 35 77 L 40 i v [
BONZR S ERE 7, MY BFICTSF IR i} i 26 1508 55
T 3L R IAMYBXTAGSH i 3¢ AU Y 52 (P < 0.05)
Western blottingZ 5 (K15D) 7w, i R IAMYBIE &
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Tab.2 Effect of MYB/CTSF on the indicators related to glutamine metabolism and gastric cancer cell proliferation and stemness

Ttem 0e-NC+oe-NC eroup (n = 3) o0e-MYB+oe-NC group (n = 3) 0e-MYB+o0e-CTSF geroup (n = 3)
group group group
Relative CTSF expression 1.00 +0.12 0.43 +0.05" 0.94 +0.10”
Number of colonies 200.00 + 15.19 34239 +25.76" 212.89 + 19.00”
Sphere number 4222 + 4.80 80.44 +5.41" 4744 + 4.05”
Relative glutamine level 1.00£0.11 2.25+0.20" 1.10£0.12”
Relative glutamic acid level 1.00+0.10 2.37+0.20" 1.16 £ 0.10”
Relative a-KG level 1.00 £0.10 2.15+021" 1.23+0.117
Relative NADPH/NADP" level 1.00 + 0.09 232+0.34" 1.12 +0.01”
Relative GSH/GSSG level 1.00 + 0.09 231+0.29" 1.20 +0.22”
Relative Asp level 1.00+0.11 1.89+0.31" 1.13+0.21”
Relative OAA level 1.00+0.18 1.78 +0.41" 1.12 £0.27%
1) P < 0.05 vs. oe-NC+0e-NC group;2) P < 0.05 vs. oe-MYB+oe-NC group.
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