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MIfER .. 5k 2T TCGA. GEPIA 1 TIMER 2.0 A JHl FEE AT A£G B2, PR
DIP2B 1t B I F R AL R IR R S B s K Western blot 1 RT-qPCR sl 5 Ji 2 ffd
£ DIP2B HIFRIBIE N 18I siRNA A HIEEFIGTBREOR, W8 DIP2B RIS 40 IR,
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Abstract Objective To investigate the role of Disco Interacting Protein 2 Homolog B (DIP2B)
in the proliferation, migration, and invasion processes of gastric cancer cells. Methods
Bioinformatic analysis was performed using public datasets, including The Cancer Genome Atlas
(TCGA), GEPIA and TIMER2.0, to assess DIP2B expression and its clinical prognostic value in
gastric cancer. DIP2B expression levels in gastric cancer cell lines were validated by Western blot
and RT-qPCR. A DIP2B knockdown cell model was established via siRNA mediated gene silencing,
and the knockdown efficiency was confirmed. Cell proliferation was assessed using real-time
cellular analysis (RTCA) and colony formation assays. Cell migration and invasion were evaluated
by Transwell assays, while flow cytometry was employed to detect changes in apoptosis and cell
cycle distribution. Results DIP2B was significantly upregulated in gastric cancer cells and
correlated with poor prognosis in patients (P<0.05). The experimental results revealed that DIP2B
knockdown markedly suppressed the proliferation, migration, and invasion of gastric cancer cells,
while promoting apoptosis and inducing cell cycle arrest (P<0.05). Conclusion DIP2B is highly
expressed in gastric cancer and associated with unfavorable prognosis. Knockdown of DIP2B
inhibits the proliferation, migration, and invasion of gastric cancer cells and promotes apoptosis,
suggesting that DIP2B may serve as a potential prognostic biomarker and therapeutic target for
gastric cancer.
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Interacting Protein 2 Homolog B, DIP2B) , EfLT- A 12 Sk q13.12 XK, =5
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1 MR EFE
1.1 A1k

N BRI GES-1, HJE41M0 AGS. SUN668. MKN28 Fl MKN45 #40 F HH R -
I . SZIRARF): 0.25%EE FIlF. RPMI-1640 1593, BaZRIE .. W RA &, p-
actin #i{&, DIP2B Hifk (3£ [EHFEE CH /KRB A A, $8%5: 25200114, 11875093 .
10099141C. K1691. MA5-15739. PA5-22089) , GenMute™#% Juit 7 (35 H EE LW A
BRAHE], Tt%5: SL100568) , £hifmEykl (LiFE R RAEMEARBBHERAR, 5:
CO121-100ml) , ZHHEEEFRM. 6 FLESFRI. Transwell /N, i GEEBET AR, ]S
430639, 353224, 3428. 356234) ; LIIEANMLAEATI (TRMIBEE MBI AR A,
5 : C40100) ; QuantiNova SYBR Green PCR Kit (f[E QIAGEN A&, T%5: 208052) ;
qPCR 508 _FigA TAY TR AR AT ; Annexin V-FITC / PI XG40 B 7 T4 Ik
A& MR NAR S (PD (Rl DUEAY), §25: BB-4101. BB-4104) ; —¥i:
Anti-rabbit IgG (HRP-linked Antibody) . Anti-mouse IgG (HRP-linked Antibody) (3£ [H
Cell Signaling Technology A ], T&%5: 7074, 7076) . FESLIGAUAS: A LBRANAEREE 7
M REREOHL. ERE RSO CGEEZEENCHRRBHE AR, #5: Forma 3140,
ST16R. Nanodrop 2000) ; FfF PCR {X. SERf %% 62 & PCR {X. EECE RS, EEHHE
KRS (BEEABEE) (EE Biorad A7, #%5: T100. CFX Connect. ChemiDoc-
PowerPac Basic) ; i (GEE D & FE/RFF AR AR, B5: CytoFlex B53010) ;
FIE A Z B B (HARJBREAR, 5. EOL UPSET Ts2) ; Ziffuih#i (REFT
WIRAF, A5 Celldrop BF) ; SEENEAMM AT CGEEZREBBIEARAR, H5.
xCELLigence DP) .
1.2 i
1.2.1 A5 BZST

i i GEPIA #(4#& E ( http://gepia.cancer-pku.cn/index.html ) , TIMER2.0 #{ #&
(http://timer.cistrome.org/) 74 B ¥ & 440 DIP2B 3k, Tl B £ #% 5 DIP2B 1)

AEAFMRYE. T TCGA A EdE CRIE: GDC ##i /%, https://portal.gdc.cancer.gov/) ,



LA DIP2B BEHFIEM P AL N BIME, BRI L AR FRIEH . BE)S, RA cluster
Profiler f (v4.8.1) BATH K4 E HE 5T (gene set enrichment analysis, GSEA) , #H7x
DIP2B MISCHER LIV RHAE . BT /AT R B S B (v43.1) F5Em, R FDR
KIE (P<0.05) HifREE RIS 2
1.2.2 MARSEETR g

MR IR RS 10%064- M9 FBS Ml 1% % %= -55 8% Z0UPIH) RPMI-1640 5821577

, BT 37 C. 5% COy MHIRER I SR b # I8 . Sl A, —4nK
DIP2BAREKIEANMAL, 7—4U AR (negative control, NC) 41, N DIP2B &FEIA
MRS, T IM B A A F A KRR R TE SIRNA, FFRH] GenMute™ #5471, 4%
HE L PR VR IR R AT e e 5

% 1 siRNA JF5)

Tab.1 The sequence of siRNA

Name Sequence

siDIP2B#1  GAACGATATCGATCAGATA

siDIP2B#2  GGTTAGTGGTCGAAGACAT

1.2.3 RT-qPCR
ffH TRIzol 7SR 2 RNA, Jf4lift. /] Thermo Scientific™ RevertAid™
RT & T RNA W65 . 7E3k43 cDNA F=¥))5, £/ SYBR Green {7l &it4T qPCR.
S F B L3 2. RT-qPCR i@ ik 2784 J5 i h A6} B R Rk 22 57
&2 PCRI3IWFF

Tab.2 The sequence of real-time PCR primers

Gene name Sequence

DIP2B F: 5-TTGAGTTAATCGCCGCCTTCTATGG-3'
R: 5'-GCCGTGAGGTTCTGAGCATGTG-3'
GAPDH F: 5“ACACCCACTCCTCCACCTTTG-3'

R:5'-TCCACCACCCTGTTGCTGTAG-3'

1.2.4 Western blot
i RIPA ZfAiseignurh 2 A5, @ik BCA LT EERI . A 10%



SDS-PAGE BERHEATHIIK, BEJG#EATHME, BH], —4i (B-actin, DIP2B) (1 :1000) 4 C
I ELR . P (Anti-rabbit IgG. Anti-mouse IgG) (1 :2 000) FiEMH 2 h, HafiH
ChemiDoc il 5% RGUHATHES . Image] PG IR (AR BE(E -

1.2.5 FuRETERSES:

HOM B ARG, LAREFL 1000 AN20 (¥ %% BE el T 6 LR b, R 3 NE AL, #h
REARFEE 2mLAL, RA+FRETRAEE T 37 C. 5% CO 740 i kG 7% .
WS AERES, A se SR vE h A i OR T 50 AN EEE =1L 2 IR 21b 53R, 3¢
LREFRAE, PBS hiR)E 4% 2 AR T, 4hant, T E MBI B R TN
1.2.6 SERF ARG (real-time cellular analysis, RTCA)

KH xCELLigence RTCA Z 4t S I M40 fa 34 5 5l J1 4840 . K 500 AN i/ FLEeFh T
E-Plate #3421, E T xCELLigence DP 1 %8 1=, 37 ‘C. 5% CO, {1 LK 7% 80ho &
41 H Slc kA0 R HCE A i 2k
1.2.7 4R RBEELR

MITFE S5 BONBUEK AN, ZBEEH LSS, 1000 r/min 550 5 min WCHELHE,
M MG RPMI-1640 #5758 2 410 . # 200 pL 408 (& 5<10* DN4HMD MiA
Transwell |5 (8 um FLA2) , FEMA 600 pL & 10%84: MG K 52 4k e . 37 CHio%
48 h &, 4%ZHPEEE E, 0.1%4 %50, TEE DS MBI 4L 4128550
FERTK Matrigel 35 FHJC M i 55 77 364% 1 : 8 HLIRe, &L 100 uL 4T Transwell
b=, 37 CWE 4h EREERIRE . 520 M b 2 [ 40 AT % s, B 9% 48 h G EE . 4
BT
1.2.8 4HfHuiE T-A

WS & ZH4HM, {3 PBS WRIE BEAII 3 X, HEERAHIRECH 1x10° AN, M FA
400 pL 1xAnnexin V/FITC £5 &A1 5 uL Annexin V/FITC, #ZRIRZ)G#EIFE 15 min,
WA 5 uL PLYSR, §% & 5 min, B0 U 04 A ORI 200 i 9 127K F
1.2.9 40 & S

WCARRFIN AN, 8 PBS VA DA 3 Yk, TARERANMIAC 13106 AN/4, 4 o
AN 75% B 2 ML, Bl JE 85037 2 OB NN 500 pL PBS #2400, JIA Rnase A
YW 20 uL, 37 “C/K¥E 30 min J5, LL 1000 r/min 3, B0 5 min EHRIBEWR, FINA 400
nL PI Jeii ek dHf, BRIRAG 4 CEOGIEE 0.5~1 h, B U A ORI 248 it
.



1.3 Giitigabs

S BE LA bR UEZE KR, K] SPSS 26.0 Al GraphPad Prism 9.0 #4748 4047 .
PHLLER 2 LS ¢ ISR R T HA G55 . RARNE T 2o 24
IR 22 bk . U P<0.05 HZERA Gt 8 5, FTH SERRBIMSIEE 3 1R,
2 R
2.1 DIP2B 7 B E&RE

3T TIMER2.0 38 1 (AWM BT 7R, DIP2B 15435 B 75 A (¥ 22 Fh bk i
BALP RO EERRE (B1A) o NRIEX—KI, A7 TCGA $¥f e 31 B
FEAKE, T RBL, S5IEH BERALALL, B@ALH DIP2B mRNA #iA/KF &% T
m (P<0.05, Kl 1B) . i GEPIA il E#r kI, DIP2B w3l 20 3 HITo i A A7 3
(disease free survival, DFS) FIEEA7FH] C(overall survival, OS) #EE K TKRIAH (K
1C) o NUESE FIRADIE B aE R, A AR IO E R B B L4 (GES-1) 14
R B4R (AGS. SUN668. MKN28 F1 MKN45) , K RT-qPCR A1 Western blot F{ A
Kl DIP2B MRIEAK . 255K, 5 GES-1 ZHfuAHLL B4 &) DIP2B & A
mRNA FiA/KFETFE, Hd AGS A1 MKN28 4Hfiift] DIP2B #ik/K- Pk (F=22.66,

P<0.05, K 1D) .

Bl 1 DIP2B £ BB HIRE LG
Fig.1 DIP2B expression and patient prognosis in gastric cancer
A: DIP2B expression in various cancers based on the TIMER2.0 database; B: DIP2B expression in
gastric cancer based on the TCGA database; C: Kaplan—Meier survival curves for DIP2B; D: DIP2B
protein and mRNA expression in gastric cancer cells; *P<0.05, **P<0.01, ***P<0.001 vs Normal

group; *P<0.05 vs GES-1 cells.



2.2 DIP2B R A U BY ) i 2 5 TR

HET BIRSI0 S FAIESE DIP2B 78 B i 40 M v i i ki, AR FUOE B KPR
AGS 1 MKN28 40l R AT G S:ThReRF 78 I ¥eit. # Qe 2% siRNA, DIP2B k&1L
AR R4 R D K78 . Western blot 1 RT-qPCR 45 ok 5 NC MLk, mahi% ¥ siDIP2B )5,
SEGHANAAN DIP2B [EE A & mRNA Fik/KFHRETHE, SiET 50% (LSD-

=7.76+ 9.65. 15.82. 18.01, ¥J P<0.05, Kl 2) .

B 2 DIP2B RRIA AR BN G IE
Fig.2 Establishment and validation of a DIP2B low-expressing cell line

A: Expression levels of DIP2B protein and mRNA in AGS cells after DIP2B knockdown; B:
Expression levels of DIP2B protein and mRNA in MKN28 cells after DIP2B knockdown; *P < 0.05
vs NC group.
2.3 DIP2B Ff& 7T LA B R 4 L f Ml S RE 7T

NVEA DIP2B %f B 4RI H RE JIRIREM, DIP2B Rt fikJn, K RTCA HARN 4 Y
FHAE REATRI . 45 RN, 5 NC HAMALL, DIP2B ifik4H AGS Rl MKN28 4 il i) 34 5 it
T RFEE (=15.03. 11.64, P<0.05, B 3A) . WREJEHSEIGERM, DIP2B k440
SEIEHOR DT NC AL (.=19.14, 33.53, P<0.05, EI3B) . J@idin =4l f {30k il DIP2B il
15 B AN s o . 45 R EOR, DIP2B RURZH AGS F1 MKN28 4 (77 T 44t ffa L 431
T NC HAU Tt fl (.=23.71, 28.26, P<0.05, K 3C) , R4 RIEW, DIP2B

RO T2 A B R A B G B Ry, Lt B e A A



&l 3 DIP2B BRI 4R MISETE . JAT- R
Fig.3 The effects of DIP2B knockdown on cell proliferation and apoptosis

A: RTCA analysis of cell proliferation in control and DIP2B knockdown groups; B: Colony
formation assay for colony forming ability assessment; C: Flow cytometric analysis showing
apoptosis of cells; *P<0.05 vs NC group.
2.4 DIP2B FARTT LA B 4H i iT A8 AR R RE /1

K H Transwell 3TF8 AR 22525040l DIP2B @ifikJa % B Ji 40 Mol # AR 22 R J1 52
IR A AR W], #E48h )5, DIP2B MUK MM HL T NC A (=39.3. 34.72,
P<0.05, E{4A) . Transwell {228 SKE045 RN, NC Al & 25 I Transwell /)% 41
Mt £ F DIP2B Wifik4l (+=28.65. 36.80, P<0.05, Kl 4B) . LiR&E KW DIP2B il

I AT AR 5 Je 4 P PR IE RS AR 2R E

Bl 4 DIP2B Ffxt BEAMRER . RBREIIHM
Fig.4 The effects of DIP2B knockdown on the migration and invasion of gastric cancer
cells

A: Transwell migration assay results; B: Transwell invasion assay results. *P<0.05 vs NC group.



2.5 DIP2B RARREE B 40 53

KB AR DIP2B FARJ5 %) 5 e 40 IR 5 . 45 2R B, DIP2B wifik)5,
5 NCAM, By EHare S (1=9.76. 4.01, P<0.05, K 5A) . HERELE
SHAKILE R, DIP2B 52 E ZRFMOCHE, W RAEZ &(E 5@, S5
M HAERE (B SB. 5C) o LiRZEEKI, DIP2B 5 Bl fd o /&), P 5wl
f 2L, T RS B e 0 L 384

Bl 5 DIP2B REXS 1B 88 40 M A B R i
Fig.5 The effects of DIP2B knockdown on cell cycle progression of gastric cancer cells
A: Flow cytometric analysis showing cell cycle distribution in control and DIP2B knockdown
groups; B: Gene set enrichment analysis (GSEA) of cellular pathways involving the DIP2B gene;

C: Volcano plot of differentially expressed genes.

3 iR

AT, BRI AR Rk, R RREIZ) 100 G4, FETRGIED 65
FIP X5, WEBIGT AR EEIGIKE L. DIP2B 7& DIP2 KR
—, BKRIEEE DIP24 M DIP2C PN [RIVEFER . DIP2 XM R Gl 4% 2 2% 15 5 il i
S5 2R R AR B RE. ok, DIP2A PAEScal il SR & E 1 (follistatin-
like protein 1, FSTL1) -DIP2A-p38 155 B i NK 41+ N #Z 24 3L 05 R F 4 (nuclear
receptor coactivator 4, COA4) KL, BmiFESFYRIT-IY, fEME RG M, DIP24 1]
ERIE GA L B AR R BEAG S R R SR BRI R R AR B DIAR SR U, TR R R A A



45 W IR, FSTL1/DIP2A/O6- H & SIS DNA H B % W (0-6-methylguanine-DNA
methyltransferase, MGMT) {5 5 18 I 75 5058 5 5 Ml i 24 o R H4E 6 SEAE T o 1 DIP2C )
BRI FUE, B B AU ORI R A R A G . RE HATH RS,
DIP2B L% 5ifaitiimion FUBREIT. 45 B USSR i kA4, (HILE B i A
Yy T Re i A ILARE .

At FES EYE B, KILDIP2B E B At w3k, Hi@id Western blot Al
RT-qPCR SEEG N CALGAIE, B MRS D RE LI L 45 7R, DIP2B mIRefE N A,
s R A G SRS AR AR RE Jy s 38 T A A 00 200 R R AR A, SR
WK, DIP2B T3 B AN MR B T, d0H IR BEIR E S M, BN E SR AT R
7R, DIP2B FHZS5UMAMEE SlEk, Wik 7 LRseieai R, R, APFRRT
TRANSERG, BRZ SIRERIIGAE, FLX DIP2B Va3 B i B AR o WL M AR IR N B B
J BRI UK SRS DIP2B 7E 44 A AR W2 Th e S LA FILA o

i bRk, ARFFUEY DIP2B A (LA N 2 5iE BBt e, 8B mriem
RITIRAE T R TERL . XS R IR R T4 DIP2 FKRE AT ReriNR, i —2
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