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IR RNA hsa_circ_0002938 115 & %) #¢ ik K D fig

s, XEE, A, BB, BN
(TEAKRFEFOER HILAF RBER] G GWIM, 25 A& 050035)

HE BH HZREIFR RNA(circRNA) hsa_cire_0002938 7€ B i i 31k M A4 Re. Ak IEABRFR IR 45
1) B 9 BB B A TR AL 2R B i 55 AL 21, TR B B 92 L B R 41 SGC-7901 \BGC-823 (HGC-27 il MGC-803 L J 7k A= 4k ' 7 it
R A GES-1, R FH 925 hakibf e 5 3R 45 W% S (RT-qPCR) K hsa_cire_0002938 1 5 9 41 1 1 40 it v fr) 2R 36 7K
S, IR A 43 BT L5 SR I DR BIRFAIE 22 W] 719 56 3R , Kaplan-Meier 2B 723 B PPl L3R A /K7 5 S H TS n9AE et 21
M4 & 8 (CCK-8) KIJE M A3L 58 | Transwell SZIGAGIN hsa_cire_0002938 i F Ji 41 i 3% 7 1T 52 AR 22 RE 1 AU SE . aff
— R HAEYIE BT TN hsa_cire_0002938 1] E 4% A 7/ RNA (miRNA) & H R e i S 36 A, 44 782 38 4+ P P U RNA
(ceRNA) A M 45 AN AT UIREE . &R hsa_cire_0002938 7E B g 41 LUR 8 Jis A0 P 09 2235 7K 3 8 TR 57 4141
1 GES-1 ZHJfd (P <0. 05) ,hsa_circ_0002938 15353520 B E ARG 2 4F TopE B AR A4 5 (P <0.01) , #{Ik hsa_circ_0002938 )5,
R AU Y B 5 TR R ZERE 1 TR (P <0.05) o 2B B 2% W0 43 47 S /R hsa_cire_0002938 A 4545 hsa-miR-342-3p il
hsa-miR-503-5p, T AE B A 45 5 /R miRNA TR0 5L B 7 46 T 22 24500 1L R (13 (MAPK) (Hippo & Wnt 55 2 ME AH OG5
S, &1t 7EERALURANE R R E LN hsa_cire_0002938 5 £ H A K 15 % V1A 5%, BAI% hsa_cire_0002938 A i}

i B AR A A TR AR ZRAE ST . WFFEH 7R T hsa_cire_0002938 7t 15 Ji it i UM AEAE T, O B R B A SR Bt 1B R %

ES 35
hESEKE R735.2
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9 A T A R G B DL R 2 —, BB
2022 A IRFEAEGL T, B R IR A 13k 96. 8 T,
FET- A3k 66 T, T 4= BRIREAH I ANk SRR S 4
R S o R B R R X, 2022
AETR [ R A BTN B2 50.9 J7 40 T,
o T A R B 2 . RV H R B R YA
P FBOANW 5, (HH G AR 5 A R
40% ', FORIER B U OB S AL KT
TERE D B B R R S

IR RNA ( circular RNA, circRNA) &2 —25FH 5’
Ui A1 3" gy M M 4 G T UM G BROIR 25 4 0 I g A
RNA 73, B F 5 0235 5 M 1) #E1b IR <
PE S WEFE AW, cireRNA B % 98 43 i 93 200 0 £ 33
B R AR B S i A 2 A ) A
TEGNE IR i J rh R SRR . DR R
W55 $27R hsa_cire_0002938 75 £ Wi IR 241 a9 o

2025 -04 -25 Ik

BT H - AL PR 2R R A A I E A U (45 :20230820)

YEF TR 22 ell, Lo, WROREA:, TR0
BUNEE, B, Wit Bl FATEIN, 5 1EE, E-mail.
48501609 @ hebmu. edu. cn

988 s hsa_cire_0002938 ; SGC-7901 #iifif] ; BGC-823 il ; 158 ; iT 7% 5 (2%

R, I RERE 1L HE £ W AN I R G 5 TS IR
ML Bzl A, SR, R H AT, MR LR T
hsa_circ_0002938 7t & Ji# 1 /F F Y AN G IF T e 18
ABEFEE S A hsa_cire_0002938 7E 15 Jir i) ik
0 OS2 8 5 A% AR 2R RE I 52
T} hsa_cire_0002938 7£ 5 i ot J& f A A A= )2
DIRE S AT RER 73 F-HLA , oA i PR St A5 2 T e £t
—E Y FIEEEA .

1 #MR5ETZE

1.1 fwmEIER HBFEASKE T 2020 45 10 J]—
2021 4F 10 HAER A RN 245 DU B Be AT Ay 1k T
AW B e 8 45 0], Wb g SR 55 AH 21 (R AL
N%3~5cem LA L) o FTABE ARG Z0 M=
12, HORHGBI AR 32 B T7 B8 )6 97 S5 b s iG
I7 o BE T 28 4], Lotk 17 B, Hh 7 4R I 64 (37
~74) % . Hrr TNM 20810 1/ 1R 55 20 i,
MR 25 B HEWEAR SR G 37 BD & T35 RNA
TRAFE I TCRE EP & rh SRS RNA 5K E -80 C
VKR ARS Ja B2 F . i A j A 12858 T A IRl &
P AR O 20l 2 T b B B R 2 5 DY B B s 224
PR D3 2 AL (4145 :2023KS8229)
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1.2 REiFSTHETME REEEYEZREAE
I ORI E R DT, B 3 A AR AT | IRE A
(ALAE MR AR R M7 CT A1k &8 MRI) , 45 6 4>
A BB THEAT 1 U A P Bk e S 63 - I
FE TR E AR Hilm RS JE PR R R B
SEHERLING , AT BRTE A LB i2 . 4 2 T g
TrHTEREDT , BEVTIN AR S 2 Bk e
ST RL FEBETT 24 A H o 0SSR E I EAFI ]
(), K] Kaplan-Meier i % i # A 47 8 #4770
B, HI Cox LU JRURS: [ T AR R 04T 22 PR 3R 404, AR
FEIF[R) 25 SR b , 98 A A B AE AT hsa_cire_
0002938 ik /K V- 55748 £, P 5 i 5 225 AH G Y
fER .

1.3 @R EZRF ANBEAH SGC-7901
BGC-823 \MGC-803 , HGC-27 L}k £k 4k A H i i
R GES-1 ¥ 5 ] pE AL g B AE R A
PR, RPMI-1640 3537 3L . DMEM 3% 352 ZL 3404 B
I ZEYE R P PR ) 3 JIG 4= T W B 225 Gibeo
T USRI & A SYBR Green I H 36 [E Ther-
mo Fisher 24 7] ; 55 [F 40 DNA 42 sl & 1 B Jb 5t
PEIAE YR IR A FRAR RNA 514 b
B PIRLH A B2 W) 45 18 Lipofectamine™ 2000 %
iR B S Invitrogen 23 Rl 5 J5H 7 HBE A B £y
HRRA TS BN T 96 RNA (small interfering
RNA, siRNA) 5|47 ; 40011250837 &5 8 ( cell counting
kit-8,, CCK-8) 17 & H K% £ CHAARA A
Transwell /NZE Al Matrigel 355 5850 7| B 25 [F Cor-
ning F1 BD 23],

1.4 #ZHFEEEFHF  SGC-7901 ,BGC-823 . MGC-803
HGC-27 AR 35 T8 10% B 2F i i T Bl 5 2 XL
Hi) RPMI-1640 1353 GES-1 41 iy 1% 3% T DMEM
e T A E T 37 °C 5% CO, ¥iFRafrhk:
7%, AR K 2 80% Rl RSB AT AR

1.5 WH*E

polymerase chain reaction, RT-PCR) %% & F J& 4 it
P hsa_circ_0002938 #5.4& F*H TRIzol 7 #2HL
H AN EL RNA 0055 5% 5 54T PCR 9749, 4 971
FEWI#EAT Sanger M 7, 7 F hsa_circ_0002938 1) [
6] B B2 5, hsa_cire_0002938 Hy 35 A< L A 5 27 2F
B IR 1 5 i BMP f75 [Al 7 1 ( cysteine rich trans-
membrane BMP regulator 1, CRIMI) 1 )z X 5555 5577
Ao IR, AR SEB BT T RGP — P R S
Yy, AT PR A T — RO R A 51, AT
B CRIMI fERMERE A . R FEN 41 DNA (genom-
ic DNA, gDNA) $ litiat] & #2040 i gDNA 7y
AL ZH A E 4 DNA ( complementary DNA, ¢cDNA)
1 gDNA Sy #si i, 47 PCR 9745, GAPDH Jy N 2,
PR IB 18 B ROV A6 L3R 1o 734 7 M 48 2%
BRI RIS i vk o3 B9 IS AT AL IR W45

1.5.2 B R E T8 4 FOR A B4k R (reverse
transcription quantitative polymerase chain reaction,
RT-qPCR) ##] hsa_circ_0002938 /& B 5 40 42 4= 40
e ey gk i FH TRIzol 3571 42 U B 4 41 4L Fn 4
S RNA, I 06 5% 5 45 78 cDNA, B )5, 5k Al RT-
qPCR ¥l hsa_circ_0002938 )3 57K -, GAPDH
HNZ, HHE R 5175 i# 1. RT-qPCR
185 F .95 CHZAS M 5 ming95 °C .10 5,60 °C 20 s,
72 °C 20 s, 340 MEFF ;95 C 30 5,60 C .60 s,%>
W2 . DL 2 YH 4 HT hsa_cire_0002938 %
KRR R A

1.5.3 mieskd vk KUY SGC-7901 A
BGC-823 4lififd, Lh 1 x 10° A~/ FL 1) % B 5580+ 6 1L
MR, 14 4 M %5 B 3k 3 60% ~ 70% I, 4% B8 Lipo-
fectamine 2000 VB 5 E T HE SY , 435 siRNA-hsa
_circ_0002938 FI/N T3 RNA B4 % 1 (siRNA neg-
ative control, si-NC) # %t & SGC-7901 #1 BGC-823
b, BT EFRAA TR 6 h, H O 10% fif 4
M A SERIETREE  AREEIE IR 2 48 h 5 AT Jo L5k

1.5.1 4 F % 4845 R M (reverse transcription 5 siRNA 193418 :5'-CCUACUGCAUAGAACCA-
*1 PCR3|¥FFIRK KR &H
Tab.1 PCR primer sequences and reaction requirement
Genes Primer sequences (5'-3") Annealing temperature ( °C) Cycle (RT-PCR)

hsa_circ_0002938 ( divergent )

: TGTCCCGCAATAACAGCGTA

: GTGATGATGGTTGGTTCTATGCAG

hsa_circ_0002938 ( convergent)

GAPDH

F
R

F: TGGAAACGCACCCACTTACA
R: TAGCACTTTGGGCATCGGTT
F
R

55 30
55 30
58 22

: GGAAGCTTGTCATCAATGGAAATC
: TGATGACCCTTTTGGCTCCC
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ACTT-3" ( IE [n] ) #1 5'-GUUGGUUCUAUGCAGUAG-
GTT-3' (JZ[i]) 3 si-NC FE51 g :5'-UUCUCCGAACGU-
GUCACGU-3" ( IF I ); 5'-ACGUGACACGUUCG-
GAGAA 3'(JZ 1) .

1.5.4 CCK-8 %45 g & hsa_circ_0002938 st H
R & A e O EUE R B BGC-823 Al
SGC-7901 40 g, 43 5 %% 4% siRNA-hsa_circ_0002938
Fil si-NC J5 , LU 1 x 10° /L 2 B2 1 44 40 0 A8
R T 96 fLAR P, B 6 DAL, B TR A
TG TR, TG RE 5 24 48 72,96 h, [m]BEFLANA
10 pLiy CCK-8 7], RERIR ) IS 4k 215 95 2 b, Bl
JE A AR (450 nm 3K ) A6 I 2% I [7) 512 18 W'
JEARL, VAR 40 B 7

1.5.5 XJEAA L34 N hsa_circ_0002938 3+ §
R AR A6 Yoh R GYE A LA,
PA T x10° A/FL I e B B R T 6 FLARH, Rr i ik
K2 90% Filt GRAS I, FITC R 200wl #4380 75 240
frb i B 3 A5 B, FHJCH PBS TE% 3 K, LR
LA, OF SE A T L Ry SR Bk S SR L 20l TR
JRJE 0.48 h FEZOGE B B T ( x 100) WLE<4H iy
Fo sl LT AT, SR P PEIAR o A - DN R 9
Al R AT RS A,

1.5.6 Transwell 52354 hsa_circ_0002938 st §
Btz A e PURREARRER
I SGC-7901 F1 BGC-823 i fg, PBS 1k, 4 TG
L35 R 77 3 T B AN, PR AR ANk Bl 1 x 10° 4~/
mL, 5 200 b WCFT 35 5] (1 40 ML A2 28 b2, /hvEE
A TR A ARG I 4 2 R 0, A il M ) A 1 A%
REJT, FEMA 600 pl & MLE 156 85 5%, B IR 4
HRESE 36 ~48 h i, U /NG R LIS R/
B PBS ik , i ] 4% 2 5 HBE [ i 20 min,
A PBS HE Bk, 45 f S IR A (4, 20 min, Ji5 7K 52
ULy 1182 6/ e 9oyl T P 2 N A
BN (x200) BEFLALEE 5 ASHLEF, 10 5% 58 i 4 i
B

1.5.7 £4 AR RNA MA e BB ARE Eo
¥ Jid circBank .miRanda /I starBase %% 4} ZE 751
A8 5 hsa_circ_0002938 #H 4% & 1) miRNA, F1]
TargetScan %4ff 2 T 5 miRNA 255 1 T i 40 2k
% circRNA-miRNA-mRNA 35 2 [ JE RNA
( competing endogenous RNA, ceRNA) {42 M 45, If
FIF Cytoscape B 4% i 45 9 28 kA7 n] LA . 3E—
H F R4. 3.0 R AE H 19 “ clusterProfiler” £J X
miRNA ¥EBE R #ET GO 1 KEGG 155 & 40, 91

TN R L DR 2R 2 D R, - fi < ggplot2 ™ A X
SRR

1.6 Zit=41 K SPSS 26.0 il GraphPad
Prism 9. 0 478048 4o 1140 S I R 25 il . IEZS 4y
A3 HLJ7 22 5605 ) ORE DL BE = AR5 20R 5 X
K36 43 M7 hsa_circ_0002938 23k /K - 5 5 3 it R s
FRREAE 1A S 5 9 20 1] 22 57 BBk M ST FEAS ¢
K s A= A7 23 Hr R JH Kaplan-Meier 15, 20 [A] AR A7 32 1
BRI Log-rank K546 5 22 [H R 734>k ] Cox FL 3 X
B AR DL P <0.05 HEFAG 20,

2 HR

2.1 hsa_circ_0002938 7 B EARAMMAMB PR
j&  hsa_circ_0002938 iy ZE AL CRIMI (A4 8 ~
13 AN 5 18 B 2T B, Sanger Wl FE B IE T H K
SR A (L TA B) o SR UG 1909 15 1, cDNA
FEAS PRSI 2 PR AR 5 S A T gDNA FEAS R LA
W0y LML S A S 8 B 1, cDNA AT gD-
NA FEA S AR I 2434 79y (& 1C) |, A5
A ERAR RNA 591438, RT-gPCR il T 45 i
R 2 21 R g 55 4L U R hsa_cire_0002938 [ 3 1k /K
WL GER R, BRAIZE b hsa_cire_0002938 FEik/KF-
BT (1 =12.97, P<0.01,& 1D) . 7F 4 ¥
B9 40 it 2 (SGC-7901 . BGC-823 \MGC-803 #1 HGC-
27) 1, hsa_circ_0002938 (3R K345 Tk A4 A
B R R 40 GES-1(P <0.05, 81 1E) . £ |, hsa_
circ_0002938 7 15 Ji 2 SR AH M Hh (1) ¢ 58 18 35 T i
PR H AT BRTE B A A R A E AR

2.2 hsa_circ_0002938 RiZKkFEEBEEEIRK
REFMEFMTERXER LI WAL hsa_circ_
0002938 [ -1 FRIKAKVAE Ty o3 T, ¥ 5 40
hsa_circ_0002938 /& Rk AL ALK IR AL, A KES)
Prah SR B~ hsa_cire_0002938 5 3355 TNM 4384
(P=0.013) FIjbk L4546 88 (P = 0. 002) AHC, T 5
PERI(P =0.371) AW (P =0.736) g HiZ(P =
0.096) Jisgg #R A2 (P =0.689) L F#pH(P =
0.098) . Lauren 43 % (P =0.384) } HER2 (P =
0.655) KIKTC W F A CHE, WK 2, A0l
R, HRF B A A L, hsa_cire_0002938 5 3K ik 4]
FEE ) 2 AR TCHE SR A A B ) BH S 4, PR () 25
A4 2 X (Log-rank test; P =0.009;[& 2), LA
FEIR U B H 2 hsa_cire_0002938 KA N
BEWEA RAHK,

2.3 CoxRKpmMIFWA L EENH LI HKCox
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Fig.1 The expression of circular RNA hsa_circ_0002938 in gastric cancer

A: Schematic illustration of the hsa_circ_0002938 formation from the CRIMI gene in the chromosome; B: Sanger sequencing was utilized to certify

the back-splicing junction;

C: Identification of hsa_circ_0002938 in SGC-7901 by RT-PCR; D: Relative expression of hsa_circ_0002938 in 45 cases of

gastric cancer tissue and paired normal adjacent tissues; E: Relative expression of hsa_circ_0002938 in different gastric cancer cell lines and immortalized

human gastric mucosal epithelial cell; a: GES-1 cell; b: BGC-823 cell; ¢: SGC-7901 cell; d: MGC-803 cell; e; HGC-27 cell;

0. 01 vs GES-1 cell;#P <0. 01 vs para-cancer group.

1.0 — —— ¢irc0002938 low

—*— ¢irc0002938 high

0.5F

Probability of survival

Log-rank test:P=0.009

0 1 1 ]
0 10 20 30

Postoperational time (months)

B2 hsa_circ_0002938 RiIE5BEEETEMNXER
Fig.2 Relation between hsa_circ_0002938 expression and

the prognosis of gastric cancer patients

BT 53 M1 45 R 27, hsa_cire_0002938 = 352 B
BEEMFYRAMER KR (HR =3.032, P =
0.014) , HARMEI LI 3,

2.4 iR hsa_circ_0002938 i 5y £ A1 12 38 BE
BIZN  7F hsa_circ_0002938 235 AH X 45 5 1Y SGC-
7901 F1 BGC-823 4AMa A, 43345 Yy
0002938 il si-NC, RT-qPCR %5 5 i 775, siRNA £

siRNA-hsa_circ_

*P<0.05, “*P<

hsa_ circ _0002938 F Ak T si-NC 2 (¢t = 6. 648,
7.253, P <0.01,[& 4A) , 3201 hsa_circ_0002938 7&
AN R D B R . CCK-8 S 4 R R, 5
si-NC ZHAH EG , miffiK hsa_circ_0002938 J5, SGC-7901
1 BGC-823 #HiifafE 48 .72 .96 h 5] 1 W G BE{H 25 i
EREL, EZRA g E L (P <0.05 3 P <0.01,
K 4B .C) , 2 F A hsa_cire_0002938 A #ji | & ¥
N GBS ) o
2.5 E{E hsa_circ_0002938 3t B = MAMITHELE
REAHIRIE  RURE G LRI LR, Hsi-NCH

B3 BEEAEZEE Cox RKEEIEASHTHERE
Fig.3 Forst plot of multivariate Cox risk regression analysis

of gastric cancer patients
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2 hsa_circ_0002938 &ix5 45 4]

BREEERARERERNEXE (n(%) ]

Tab.2 Correlations between hsa_circ_0002938 expression and clinicopathological characteristics of 45 gastric cancer patients[ n( % ) ]

Expression of hsa_circ_0002938

Clinicopathological features n - X value P value
High Low
Gender 0.799 0.371
Male 28 17 (60.71) 11 (39.29)
Female 17 8 (47.06) 9 (52.94)
Age (years) 0.114 0.736
<60 19 10 (52.63) 9 (47.37)
>60 26 15 (57.69) 11 (42.31)
Tumor diameter (cm) 2.779 0.096
<5 23 10 (43.48) 13 (56.52)
=5 22 15 (68.18) 7 (31.81)
Tumor location 0.161 0.689
Gastric fundus/body 21 11 (52.38) 10 (47.62)
Gastric antrum/pylorus 24 14 (58.33) 10 (41.67)
TNM stage 6.161 0.013
I +1 20 7 (35.00) 13 (65.00)
I 25 18 (72.00) 7 (28.00)
Histological grade 2.732 0.098
Well/Moderately differentiated 16 7 (43.75) 9 (56.25)
Poorly differentiated 29 20 (68.97) 9 (31.03)
Lymph node metastasis 9.375 0.002
Negative 18 5 (27.78) 13 (72.22)
Positive 27 20 (74.07) 7 (25.93)
Lauren classification 1.914 0.384
Intestinal type 19 7 (36.84) 12 (63.16)
Diffuse type 14 8 (57.14) 6 (42.86)
Mixed type 12 7 (58.33) 5 (41.67)
HER2 0.200 0.655
Negative 36 19 (52.78) 17 (47.22)
Positive 9 4 (44.44) 5 (55.56)
A L5r [ si-NC B SGC-7901 C BGC-823
si-circ0002938 g 8- -e si-NC g 8r _e si-NC
_§ —§ - si-circ0002938 7; -& si-circ0002938
2 1.0F o 6F o 6F
s e g ok
= Z . B
o S 4t * 5 4t .
"E 0.5F oo = * S *
5 = 2 af ]
2 E E
cIN - A
0 24 48 72 96 0 24 48 72 96
SGC-7901 BGC-823 Time (h) Time (h)

B4 EE hsa_circ_0002938 %1 & 22 40 A 1 5E Ak 1 A R0
Fig.4 Effect of knocking down hsa_circ_0002938 on cell proliferation of gastric cancer
A; The knockdown efficiency of siRNA was measured by RT-qPCR in SGC-7901 and BGC-823 cells; B, C: Effects of hsa_circ_0002938 knockdown
on the proliferation viability of SGC-7901 and BGC-823 cells; * P <0.05, ** P <0.01 vs si-NC group.

AL, B hsa_cire_0002938 J& SGC-7901 Fil BGC-
823 41 FT S RN (¢ = 14. 02, P =0.000 25 1 =
15.35, P=0.000 1), LK 5A,

Transwell iT 7% {7 28 5280 45 R W, 55 si-NC
AR, B hsa_cire_0002938 J& , SGC-7901 4 i

()3T % 20 A A5 F0 A= 28 20 Ft B4 s 2 (1 = 10..03,
11.17, #] P <0.01) ; [flk:, 7 BGC-823 4l . ik
{IX hsa_circ_0002938 £ [ 4fl ffd 27 B 5 B 2 /b F si-
NC 4l (1=9.47, 6.91, ¥ P <0.01, [& 5B). LI
b 25 R i {fihsa_cire_0002938 1] #1 il 5 % 4H



- 1048 - ZHEAKFFIR  Acta Universitatis Medicinalis Anhui 2025 Jun;60(6)
A si-NC si-circ0002938 si-NC 8i-circ0002938
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si-circ0002938
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0h S60F
)
B
< kk
)
= 20 |
48h =
SGC-7901 BGC-823
SGC-7901 BGC-823
B si-NC si-circ0002938 si-NC si-circ0002938
Migration
Invasion
SGC-7901 BGC-823
800 O si-NC 800 1 si-NC
- si-circ0002938 4 si-circ0002938
— —
Q Q
-g 600 -g 600 |-
=] =]
g =
S 400+ S 400f o
s - g
2 xR sk
O 200 *k 8 200 |
g M
Migration Invasion Migration Invasion

El5 AR hsa_circ_0002938 xi & & 4B M1 T 7 2 2 8L H 92500
Fig.5 Effect of knocking down hsa_circ_0002938 on cell migration and invasion of gastric cancer
A Effects of hsa_circ_0002938 knockdown on the migration activity of SGC-7901 and BGC-823 cells x 100; B: Effects of hsa_circ_0002938
knockdown on the migratory and invasive abilities of SGC-7901 and BGC-823 cells x200; ** P <0.01 vs si-NC group.

MR F iR ZERE T
2.6 hsa_circ_0002938 £ 5 S EH# BB EVF
FIH circBank , miRanda FiI starBase %% #i& JZ£ il il
hsa_circ_0002938 W] §E 4% 4 A miRNA , 3@ 1 Venny
BB Ag £, 0 18 Y hsa-miR-342-3p Fl hsa-miR-
503-5p 1F Jy 5 %% miRNA (& 6A.B), i L Tar-
getScan K4t P2 SR miRNA 45 49 F iF S8 5L I, OF
FIF Cytoscape B #4 7 hsa_circ_0002938-miRNA-
mRNA HFAEM %% (& 6C) ., KEGG il GO & 437
L5 R hsa_cire_0002938 FU#03E [R] 5 &2 Flia i
HEOK 3407 A0 2 BT A28 1305 ( MAPK) Hippo L)
Fe Wt {55 B S5 A1 C (K 6D) , Hal B2 5 1ETE

LINERE D OXE S S ESDTW 20 NN IS B2 ST 7P XA 8T
B 2 2 R E Y DI RE (181 6E) .

3 g

B R AR R A RN R BT R A R AR
JBCA B N AR R A B RPN o Hh T B Z 2
AR PERR S, K B F WS C o h ], H
ARJE RS R M R B 5 R B2 . I,
TRASZ A 18 08 A A A JE vp S B AR R A5 20 1, 34K
BN S AU AR R R A R

cireRNA 105 — 28 iy S 1) 39 427 A= 1) Rk A TR
PEARZ A RNA  FORR A9 PRARZE AL (AL A0 i i R
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Fig.6 The interaction network of hsa_circ_0002938 and its functional enrichment analysis

A : Intersection of the databases of circBank ,miRanda and starBase; B: The predicted binding site between hsa_circ_0002938 and miR-342-3p/
miR-503-5p; C: The regulatory network of hsa_circ_0002938/miRNA/mRNA; D: KEGG enrichment analysis of the miRNA target genes; E: GO enrich-

ment analysis of the miRNA target genes.

A 1 BE BAROE PE RN AL DR SR BRI AT RS 2
ST TEAE PR &Y o AR, BOR 8 2 YA 58I
5%, cireRNA 2 5% Z M iE A F 170, B
IR 43 A 2 S S AR AN, cireRNA
_PLEKHM3 7 7y 55 9 20 A v Ik 3R 3k, 3 3R 3K cir-
cRNA_PLEKHM3 R i i = 59 40 ML iy a2 4% A= 22
b B T 5 Al R AR, T 0 4R A R 2 A R
Zheng et al " R &P, cireWWC3 7] L[ 1L4 £

ZPL 57 20 v %) 3 5 R 3 0 , A1 2 b IR O SR v
W2 i M2 R AL, 775 5 M2 U B g4 fifd H PD-L1
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The expression and function of circular RNA

hsa_circ_0002938 in gastric cancer
Li Xiaopeng'”, Liu Sihan®, Zhao Yijie*, Li Shumei’, Yin Xiaolei'
(' Dept of Gastroenterology , >Dept of Medical Records, *Dept of Radiation Therapy ,
*Dept of Gastrointestinal Surgery, The Fourth Hospital of Hebei Medical University, Shijiazhuang 050035)

Abstract Objective To investigate the expression and biological function of circular RNA (circRNA) hsa_circ_
0002938 in gastric cancer. Methods 45 pairs of tumor tissues and para-cancerous tissues from gastric cancer pa-
tients who underwent tumor reduction surgery at the hospital were collected. Human gastric cancer cells SGC-7901 ,
BGC-823, HGC-27, MGC-803 and immortalized gastric mucosal epithelial cells GES-1 were routinely cultured.
RT-qPCR was utilized to detect the expression of hsa_circ_0002938 in gastric cancer tissues and cells. Chi-square
test was used to analyze its association with the clinicopathological characteristics of patients, and the Kaplan-Meier
method was employed to assess the relationship between hsa_circ_0002938 expression levels and patient prognosis.
The effects of hsa_circ_0002938 on the proliferation, migration and invasion abilities of gastric cancer cells were
detected by CCK-8, scratch wound healing and Transwell assays. Bioinformatics was used to predict the miRNA
and its downstream target genes that hsa_circ_0002938 might bind to. The competitive endogenous RNA regulatory
network was constructed and the functions of the target genes were enriched. Results The expression of hsa_circ_
0002938 in gastric cancer tissues and cells was much higher than that in para-cancerous tissues and GES-1 cells (P
<0.05). By contrast, patients in the high hsa_circ_0002938 expression group had significantly shorter 2-year pro-
gression-free survival than that in the low expression group after surgery (P <0.01). Moreover, knocking down the
expression of hsa_circ_0002938 reduced the proliferative, migratory, and invasive abilities of gastric cancer cells
(P <0.05). Bioinformatics predictive analysis showed that hsa_circ_0002938 could bind to hsa-miR-342-3p and
hsa-miR-503-5p. The downstream target genes of miRNA were involved in several cancer-related pathways, like
mitogen-activated protein kinase ( MAPK) , hippo and Wnt signaling pathway. Conclusion Hsa_circ_0002938,
which is highly expressed in gastric cancer tissues and cells, is closely associated with poor patient prognosis.
Knockdown of hsa_circ_0002938 inhibits the proliferation, migration, and invasion abilities of gastric cancer cells.
The study reveals the potential role of hsa_circ_0002938 in the progression of gastric cancer, offering new insights
into its prevention and treatment.
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