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[ Abstract | Background and purpose: Recent evidence suggests that N6, 2'-O- dimethyladenosine (m6Am) modifying enzyme
phosphorylated C-terminal domain-interacting factor 1 (PCIF1) may be an important biomarker/therapeutic target in gastric cancer.
However, the relationship between this novel PCIF1 molecular mechanism and gastric cancer progression remains to be further
explored. In this study, we analyzed the regulatory role of PCIF1 on gastric cancer proliferation, migration and invasion and the
mechanism of its regulatory target gene ACOTS8 in gastric cancer progression. Methods: PCIF1 expression in gastric cancer and
non-gastric cancer tissues of gastric cancer patients was analyzed using Gene Expression Profile Interaction Analysis (GEPIA), and
the correlation of PCIF1 expression with overall survival in gastric cancer patients was analyzed. We collected all gastric cancer

tissues and matched para-cancerous tissues from 89 primary gastric cancer patients treated in Department of Gastroenterology of

EEUB: WA PARREZERWHTRIERE (B2019134)
H—E . & Ut (ORCID: 0009-0005-4434-7561) , Hii+:, FIREIN,
WEEE: T45 (ORCID: 0009-0003-5610-1951) f#+:, FATLEIR, E-mail: snwer2007@163.com.



(P @BERE) 20233354 369

Changsha First Hospital from 2019 to 2021. PCIF1 expression was analyzed by real-time fluorescence quantitative polymerase
chain reaction (RTFQ-PCR) and Western blot. In in vitro experiments, SNUS5 cells were divided into PCIF1 knockdown (sh-PCIF1)
group and corresponding control (sh-NC) group, and AGS cells were divided into vehicle as normal control (NC) group and PCIF1

overexpression (PCIF1) group. The effect of PCIF1 on gastric cancer cell proliferation, invasion and migration was investigated
using cell counting kit-8 (CCK-8), EAU and transwell assays. Furthermore, ACOT8 expression was knocked down in PCIF1-
overexpressing AGS cells, and rescue experiments were performed. A subcutaneous xenograft model was used to determine the
biological effects of PCIF1 in gastric cancer in vivo. Results: PCIF1 expression was abnormally high in gastric cancer tissues and cell
lines, with significant correlation between PCIF1 expression and the prognosis of gastric cancer patients. Compared with the sh-NC
group, the cell viability, EAU positive cells, migration and invasion cell numbers in the sh-PCIF1 group were significantly decreased
(P<<0.05). Compared with the NC group, the cell viability, EQU positive cells, migration and invasion cell numbers in the PCIF1
group were significantly increased (P<<0.05). In PCIF1-overexpressing AGS cells, knockdown of ACOTS8 expression decreased cell
viability, EdU-positive cells and migrating and invasive cell numbers. /n vivo experiments showed, compared with the NC group, the
tumor volume and weight of the nude mice in the PCIF1-overexpressing group were significantly increased (P<<0.05). Conclusions:
PCIF1 is upregulated in gastric cancer cell lines and tissues. In addition, the PCIF1/ACOTS axis is involved in mediating the
malignant behavior of gastric cancer cells.

[ Key words ] N6, 2’-O-dimethyladenosine; Phosphorylated C-terminal domain-interacting factor 1; Acyl-CoA thioesterase §;

Gastric cancer; Proliferation; Metastasis
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Fig. 1 Expression of PCIF1 in gastric cancer tissues and cells

A: The expressions of PCIF1 in gastric cancer tissues and normal control tissues were evaluated by GEPIA database; B: The relative expression levels
of PCIF1 in para-cancerous tissues (P) and gastric cancer tissues (T) were examined by Western blot; C: The relative expression levels of PCIF1 in
gastric cancer tissues and non-gastric cancer tissues were examined by RTFQ-PCR; D: GEPIA database analysis revealed that the high expression of
PCIF1 indicated that the overall survival prediction of gastric cancer patients was better; E: The expression level of PCIF1 in gastric cancer cell lines
was examined by Western blot. ": P<<0.01, compared with para-cancerous tissues.
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Fig.2 Knockout PCIF1 inhibits the proliferation, migration and invasion of gastric cancer in vitro

Invasion

A: RTFQ-PCR was used to evaluate the expression of PCIF1 knocked down by shRNA in SNUS cells; B: CCK-8 assay was performed to evaluate the
viability of SNUS5 cells silenced by PCIF1; C: EdU assay was performed to evaluate the proliferation ability of SNUS cells silenced by PCIF1; D-F:
The effect of PCIF1 knock-down on migration and invasion of SNUS5 cells was detected by transwell assay. ": P<<0.05, compared with sh-NC group;
"1 P<<0.01, compared with sh-NC group; "1 P<<0.001, compared with sh-NC group.
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Fig.3 PCIF1 promotes the proliferation, migration and invasion of gastric cancer in vitro

A: RTFQ-PCR was used to evaluate the expression of PCIF1 upregulated by lentivirus in AGS cells; B: CCK-8 assay was performed to evaluate the
activity of AGS cells up-regulated by PCIF1; C: EdU assay was performed to evaluate the proliferation ability of AGS cells up-regulated by PCIF1;
D-F: Transwell was used to detect the effect of PCIF1 upregulation on the migration and invasion of AGS cells. ": P<<0.05, compared with NC group;
. P<<0.01, compared with NC group; """: P<<0.001, compared with NC group.
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Fig. 4 PCIF1 regulates the expression of ACOTS in gastric cancer
A: The correlation between PCIF1 and ACOTS expression was analyzed by GEPIA database. B: RTFQ-PCR was used to evaluate the effect of

-

overexpressing PCIF1 on ACOTS expression in AGS cells ( : P<<0.001, compared with NC group). C: RIP-qPCR was used to detect the enrichment
of PCIF1 combined with ACOTS8 in AGS cells (": P<<0.05, compared with IgG in NC group; #: P<<0.05, compared with sh-PCIF1 in NC group). D:
Overexpression of PCIF1 prolonged the half-life of ACOTS mRNA in AGS cells (": P<<0.05, compared with NC group).
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Fig. 5 PCIF1 exerts its tumor-promoting effect through ACOTS8
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A: RTFQ-PCR was used to confirm the efficiency of sh-ACOTS in PCIF1 overexpressing AGS cells; B: CCK-8 assay was performed to assess the
effect of ACOTS silencing on the proliferative capacity of PCIF1 overexpressing AGS cells; C: EdU analysis of the effect of ACOTS silencing on the
proliferation of PCIF1 overexpressing AGS cells; D-F: Transwell assessment of the effect of ACOTS silencing on migration and invasion of PCIF1
overexpressing AGS cells. ": P<<0.05, compared with NC group; : P<<0.01, compared with NC group;”": P<<0.001, compared with NC group; *: P
<0.05, compared with PCIF1 group; “: P<<0.01, compared with PCIF1 group; “*: P<<0.001, compared with PCIF1 group.
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Fig. 6 PCIF1 promotes the growth of gastric cancer in vivo

A: Representative tumors after transplantation of PCIF1 overexpression or negative control AGS cells into nude mice; B: Comparison of tumor
volumes in PCIF1 overexpressing or negative AGS cell transplanted tumor nude mice; C: Comparison of tumor weights; D: Expression levels of
PCIF1 and ACOTS in tumor tissues were determined using immunohistochemistry. ": P<<0.05, compared with NC group; ~": P<<0.01, compared with

NC group.



(e @BEER L) 2023453355541

375

58 17 K], meAmMIBHE B S E
FETEN I ZF IR &L | kR R BTG .
Hu%s S B2 B0, M35 Bme Am ] BEA: o2
M g S R B LU0 o TN S TR ) T A AR
YR . AT R, FTOA SR 40 fF
m6Am 2 F AL IR 45 15 1 98 A0 M 1) T A R Ay
PE. SR, PCIF MRt A L moAmME—
Mg, HERS S BRI RN
. Ik, FA1HRTAIBFIEEE P AEPCIF1AY/E A
I, &M E T PCIF1 A FHE , 7 HPCIF1
FiETHE S B R E R WA R, A
WESEPCIF ARSI AT {2 2 5 98 240 i 1 2B 1 R iR 28
it f1, PCIFLi@ 4 FACOT8S: 51 B i it i
Ji€ . ACOTSPH 5 4 UE 522 5 9 (1) B0 3K 8 K7
B2, PCIF1/ACOTSSh7E H Je ik i rh 5 %
YEH.

mO6AM S I mRNA I —LE/NMZRNA F S —
WOULIEM, © R A EmRNANRME ) fEIE
WAMKMT, WA 2 2] HH LR il A
HEAL B ARG B 7, S 5 4 B R RNAY
RS . B . etk . BIRREREAR,

SRR . AnARI AR A4 L B
g2 R, R ECP REAA  AR E FR R
AR a B RNA 340 S5 8 5 45 B IR AE N
AP IR R IR | I R RS AR i 5 DDA
PCIF1/E MM —E MM ZL 3 mRNA m6AmH
R, BIHA I, RAWIFRIER T
PCIF IR IE P IVER . Zhuo% 7 B3 T cire-
ATAD1/miR-140-3p/YY 1/PCIF 1155 5-%% S & 7
TN B AR T BRI . Relier®s O B gE
B, PCIF1ULERIE L T 45 7R IE iU FIm6 Am/m6 A
Fe, IS BCRC14S A Wi 4 R X7 7 2
M2tk . A RFSE 0 iz A MR R PCIF 1K)
o MR EER, 458 ER, PCIFIERRS
T SR TS e RO, R e e R
JT IV TERE S . ARS8 38 R D Re e AT e R 15
SEBGIER] T PCIF LAEARSME 2 5 95 40 i 184 51

ERARZE, IR T SRR AR AR R e 1A N
Y9E 1 PCIF1BYAE IR VEH

A, FRATEWFIT T PCIF LA B 9 A4 K
AR AN . FE T m6A2Target B P ¢
PCIF1HTRINEY) , ACOT8ZPCIFI/H T'm6A
B TEIR Y . R, AROFFTRIE T &40
MU PCIFIFACOTSZ IR AR . (HAFTEEM
&, PCIFIAY 53K A TCGAKME FE R STADH Y
ACOT8RILZIEF I, 1fif HRTFQ-PCRAG 45
SRALUESE T PCIF17E B 4R b i Rk 5 ACOTS
Ak . AN, AWFIEGE A KW, PCIFLA]
PUFER: ACOTS mRNATE i 41 g v () 2 2 401 .
ACOTS8 & —Flid A AL B AR NG i AH G, Ak
1 7 1 5l i A2 9 FFA LA 8 A 231 R4 7 B-
Sk T BT ACOTS T B Ji 98 40 it o
Gk, &AM iEE T ACOTSTE M
KA KEPRBETEEMN . ME, A5
PRRGSLIRIESL T PCIF 1@ A P55 ACOTS8 2 1 o
MBI AR ZE . DAERTFSY O T R R
mO6AMIEH I A 2202 mRNA B4 s alifoe 1k
K PCIF LANAT 6 355 ACO T8 %6354 15 T — 4
W% .

M, AT T PCIF LR B i TR A
ML, ABFIE4E L, PCIF1AE H 40 & M
AP FGA B, 4k, PCIFI/ACOTSHIZ 54
S B A AR AT A . IIEPCIF
AT RESEIRYT B I A — VAL

PR RAER: A TEE R A EERN R
W,

(& % X Bk

[1] SHIMURA T, KANDIMALLA R, OKUGAWA Y, et al.
Novel evidence for m6A methylation regulators as prognostic
biomarkers and FTO as a potential therapeutic target in gastric
cancer [ J ] . BrJ Cancer, 2022, 126(2): 228-237.

[2] RAY K. New markers and models of premalignancy and the
early development of gastric cancer [ J ] . Nat Rev Gastroenterol
Hepatol, 2020, 17(4): 193.

(3] e BEEAK, SRS, N6 AR 0B £ el B o
BAerh TR (1] . HpARss R, 2021, 38(4):
774-771.

YANG M, ZHAO G L, ZHANG D W. Research progress of N6—



4

e

376 ¥ i, 5 obAnSTHESPCTF BB ARACOTSS 5 S B REWIHIHS
methyladenosine modification in tumor and virus infection [171. [11] XIESS,CHENW W, CHEN K H, et al. Emerging roles of RNA
Chin J Exp Surg, 2021, 38(4): 774-7717. methylation in gastrointestinal cancers [ J ] . Cancer Cell Int,
[4] TAN B, LIU H, ZHANG S Y, et al. Viral and cellular 2020, 20(1): 585.
N6-methyladenosine and N6, 2'-O-dimethyladenosine [12] LIQH, HE W L, WAN G H. Methyladenosine modification in
epitranscriptomes in the KSHV life cycle [J ] . Nat Microbiol, RNAs: classification and roles in gastrointestinal cancers [J].
2018, 3(1): 108-120. Front Oncol, 2020, 10: 586789.
[5] TARTELL M A, BOULIAS K, HOFFMANN G B, et al. [13] JINMZ,ZHANG Y G, JIN W L, et al. A pan—cancer analysis of
Methylation of viral mRNA cap structures by PCIF1 attenuates the oncogenic and immunogenic role of m6Am methyliransferase
the antiviral activity of interferon— B [J] . Proc Natl Acad Sci PCIF1 [ J ] . Front Oncol, 2021, 11: 753393.
US A, 2021, 118(29): €2025769118. [14] PALMEIRA J D F, ARGANARAZ G A, DE OLIVEIRA G X L
[6] RELIER S, RIPOLL J, GUILLORIT H, et al. FTO-mediated M, et al. Physiological relevance of ACOT8-Nef interaction in
cytoplasmic m6Am demethylation adjusts stem-like properties HIV infection [ J | . Rev Med Virol, 2019, 29(5): €2057.
in colorectal cancer cell [ J ] . Nat Commun, 2021, 12(1): 1716. [15] GHARIB E, NASRINASRABADI P, ZALI M R. Development
[7] ZHUO W, SUN M, WANG K, et al. m6Am methyltransferase and validation of a lipogenic genes panel for diagnosis and
PCIF1 is essential for aggressiveness of gastric cancer cells by recurrence of colorectal cancer [ J | . PLoS One, 2020, 15(3):
inhibiting TM9SF1 mRNA translation [J 1. Cell Discov, 2022, e0229864.
8(1): 48. [16] YOU B J, CHEN L Y, HSU P H, et al. Orlistat displays
[8] WUW Z,ZHANG F, ZHAO ], et al. The N6~methyladenosine: antitumor activity and enhances the efficacy of paclitaxel in
mechanisms, diagnostic value, immunotherapy prospects and human hepatoma Hep3B cells [ J ] . Chem Res Toxicol, 2019,
challenges in gastric cancer [ J ] . Exp Cell Res, 2022, 415(2): 32(2): 255-264.
113115. [17] BOULIAS K, TOCZYDLOWSKA-SOCHA D, HAWLEY B
[9] GAO S F, ZHOU J B, HU Z Y, et al. Effects of the m6Am R, et al. Identification of the m6Am methyliransferase PCIF1
methyliransferase PCIF1 on cell proliferation and survival in reveals the location and functions of m6Am in the transcriptome
gliomas [ J ] . Biochim Biophys Acta Mol Basis Dis, 2022, [J].Mol Cell, 2019, 75(3): 631-643.e8.
1868(11): 166498. [18] SUNHX,ZHANGML,LIK, et al. Cap-specific, terminal N6—
[10] LUO Q, MO J Z, CHEN H, et al. Structural insights into methylation by a mammalian m6Am methyltransferase [ J | .

molecular mechanism for N6—-adenosine methylation by MT—-
A70 family methyliransferase METTL4 [J] . Nat Commun,
2022, 13(1): 5636.

ChidzE
CHigiE ) 28T 19884E41 7],
I

2o (U ) A BRI E R S0
(=R e SRy v

Cell Res, 2019, 29(1): 80-82.
(Weks B . 2022-04-03  {&[IH Y. 2023-03-07)

) 2023FEiTBE

ERE A A AR ey, AL LT O
SR EH 5 BB Z R
AR S R BE R SNSRI, 55 1 o T R SR R s 55 . 2%

AP DR R R,

HETIS: CN31-1664/R, ISSN 1008-3065, Wil ) FiL#iT i,

BN,

A7

e 2
L i
LR AE

200032
021-64042258

anti-cancer@163.com

48T, ATIZRIR, 8T, 243250, TG
AR 2705 10584 15% (HidiE ) bt

‘ EHB&)EJ‘ {I:TA o





