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ABSTRACT Objective: To explore the relationship between MiR-935 regulation of expansion and infiltration of gastric cancer
SGC7901 cells and Notch1 gene expression. Methods: The expression of Notchl in 40 normal gastric mucosa tissues and 40 signet ring
cell carcinomas was detected, and the relationship between Notchl expression and age, sex, tissue progression, TNM stage and lymph
node metastasis was analyzed. The expression of Notchl in SGC7901 cell lines was detected by MiR-935 in vitro. MiR-935 inhibitor was
used to treat these transfected cell lines. Transwell test was used to detect the invasive ability of gastric cancer cells before and after trans-
fection. Cell scratch test was used to detect the migration of gastric cancer cells before and after transfection. Change of migration ability
and detection of Notchl expression. Results: The expression of Notchl was negative in normal gastric mucosa, but positive in signet ring
cell carcinoma. After analysis, it was found that the expression of SIX was significantly correlated with TNM stage and lymph node
metastasis of signet ring cell carcinoma. After transfection of SGC7901 cell line into MiR-935, the expression of Notch1 was significantly
up-regulated, while after treatment with MiR-935 inhibitor, Notchl was expressed. It showed a significant decline. Conclusion: Notchl is
overexpressed in human gastric signet ring cell carcinomas and promotes the proliferation and infiltration of cancer cells. MiR-935 regu-
lates the proliferation and infiltration of gastric cancer by regulating Notch1 expression.
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Table 1 Statistical table of experimental materials and sources

Laboratory materials and reagents

Source

Normal human gastric mucosa and gastric imprinted carcinoma
Immunohistochemical Staining Kit
Notch1 antibody
Anti-stripping solution

SGC7901 cell line

Yibin First People's Hospital
Beijing Bioss Biotechnology Co., Ltd.
Sigma Company
Biyuntian Company

Shanghai Cell Bank, Chinese Academy of Sciences
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Table 2 Relationship between Notchl expression and pathological characteristics of signet ring cell carcinoma of stomach in patients with gastric cancer

Notchl
Project Number of cases(n)
Positive Negative ¥ value P value
Age
<60 years 30 22 8
1.104 0.062
60 years 10 7 3
Gender
Male 24 18 6
0.953 0.085
Female 16 11 5
Organization ty-pe
poorly different-iated 8 6 2
Medium to high 1.005 0.072
32 23 9
differentiation-n
TNM
I 9 2 7
4332 0.033
I~1v 31 27 4
Lymph node metastasis
Yes 27 26 1
3.963 0.042
No 13 3 10
2.2 F#f Notchl ByRiEXT SGC7901 AR ZHE S AIRZMN RZERE ST . e ULHT AN SGCT901 A (R Z8RE 1 THe 5

K FH Transwell {2 285256 %45 41 T4 /7 SGC7901 4y B9, T EFIR

Before transfection After transfection
Fig.1 Effect of interference on invasive ability of SGC7901 cells in each group
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X B g SGCT7901 4N fif R FH MiR-935 IR B , 28 2.4 $] MiR-935 Xf SGC7901 £HAE Notchl FikAIZMT
20 R SR, L YL iR SGCT7901 R i iE AL BE B AH HL K MiR-935 #54 SGC7901 4ilfitg 2 A% F MiR-935 114k
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Table 3 Effect of interference on invasive ability of SGC7901 cells in

each group(xt s)

Groups Membrane-penetrating cell count
Before transfection 53.21+ 2.34
After transfection 30.00+ 1.32
t value 8.932
P 0.017
Groups Migration distance( wm)
Before transfection 32.84+ 0.93
After transfection 17.35+ 0.44
t value 6.932
P 0.026
1.5+ .
Il After transfection
c
% [ Atter inhibition
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o
X
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8
[}
14
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2 3% MiR-935 & MiR-935 #I I 7% £ 4R B%t Notchl ik BIR NG
Fig.2 Effects of MiR-935 and MiR-935 inhibitors on Notch1 expression in

transfected cells

3 ik

BRI AE R DL T R 2 —, B R A R AR
ANB, RIS 2o T, BT R, BRI R SR 2
B A AR EE RN, B 5 BRI RIS %)
A, B RR R , JU LA B A s R B i, B R
FFER R T 158 R Es S 2 R S R B I R T
W MR, B SRR S HRRTT TS %)
AESCUST BRTRIRF SN , e i iR 22 R R 2 — 0 I
A A LT R At e A AR A G B AR I A TR S 2 2 TR I
ZHA MR 240 AR, B A i a2,

Notch {55 ) EZAE RN KE. A0F
FEAR I FE ARG BE N, Noteh 45 1 13 Ak g B2 {57, O —Fh
PEREZ RS . ENRAIEN, BETC SR T MR
Notch & [, Bl Notchl Notch2 Notch3 Fil Notch4®2 . rr |
Notch1 (1437 14 3= A A4 T 40 i sl At A 78 () JiR 0 40 Jf 25 T
A, [ TE L A e e 4N At . B 40 AR . T 41AE . B M4l \NK 41
R MA — M=, FAE DA 20 90 4848, EAMNAIAE
2 At 4y B T bk A0 I R T A AR o B R R
Notchl [UAFFE , X R & BE Noteh AHIAF 538 B 76 1 240
MR AR, JT4ER H S 2 B9k 2 I Notchl 5 Mg &

S

A RHK . AF5E B Notchl 74 Fp g i 808 EH L H i

I, HEUEAE RPN 2 E IR NF-KB 3%, DA 52 e 4 1 J] 3

MBEATAYR A BESEHE T, 0 R 4128 Notehl #9353k, Al

FEAR R A8 IR FNEERERE ST , A7 AR ST R B, X e Bt vh

i) Notchl TFIAIG , B S0 A MG L M (R 2208 T 1 i 5

i, ELBH# M Gy/M BP9, b BT 1o B 7 B X 26 o e

F (27 T3 1 MR R A 47T Noteh | Y3 3R3k7 TEXT HEIE

W RSN B LU KB, 1B N E R 210D Notchl

FIEBANE, TH FEZHZ U Notchl Fah 2 FHIPE. WK Notchl

Fik 5 HE R BRI T 2007 5 &30, Noteh 1 (93155

BE AR M U AR ETE G IS B Y TNM 43

R B S5 55 A G, e T WL, Noteh1 5 BS99 19 3=

B %A E, B Notchl FRib/K-F iy BRALE L T 1 =

HENCIRZY et =25 2

MiR-935 J&—Filt JC 4 i ) AL/ IMZ 1Y I , G 224 D o

PEAEIN S B SRR, 2T R W] MIR-935 TRRaE ik A= K i

HhEL A B AR TR B P A AL B MIR-935 2

X R AT AR, B R Z EE 0P, AR

PR B IR A 2, MIR-935 (14 338 1 08 1 5 15 P £ 200k

%, 17 H. MiR-935 W] DAREAIRBE I LAPTMAB 1% f R 0 i 5%

bt AR A 1S =i, O HZ B MiR-935 FE T h it 426

RUIFEHIR, RNA TR TURREE R Rk 1 —Fh I vk  FEA AT

AT S X H S SGCT901 4 i & e Yt MiR-935 FiI

MiR-935 4157 J5 & BH, 5554 MiR-935 #H I , il A MiR-935

7R B SGCT7901 4k Notehl Fih B i TR, PRIt mT

PLA 7 B MiR-935 JE3d id 4% Notchl Skl Hik

Py AR Y o

i i, Notchl 76 A8 B N4 MU 41 U had ik, OF

EX T i A 4 B R AT P HEAE T, T MIR-935 i 4 11

F4 Notch [ KA 2 a4 B s A S AR iy H i

5 % 3L #K( References)

[1] Vaheri A, Carpén O, Heiska L, et al. The ezrin protein family:mem-
brane Cytoskeleton interactions and disease associations [J]. Curr
Opin Cell Biol, 2013, 9(12): 659-666

[2] Huang YS, Xie N, Su Q, et al. Diallyl disulfide inhibits the prolifera-
tion of HT-29 human colon cancer cells by inducing differentially ex-
pressed genes[J]. Mol Med Report, 2011, 4(3): 553-559

[3] B &, &K T, K, 5. G ke & F 23 AN & Ble7402 29 foL 8 =
W] E 545 8% &, 2013, 11(9): 02-05

[4] R Rk, B k&, B Bam, 5 8 L2 & FF R A LR [T]. 02
R SRR, 2011, 23(2): 84-88

[5]1 Yao J, Qian C. Over-activated Notch-1 protects gastric carcinoma
BGC-823 cells from TNFalpha-induced apoptosis [J]. Dig Liver Dis,
2015, 41(12): 867-874

[6] Fh 247,52 TR, 244D o 25 & e ey BT STt R [J]. o Fa 64 K 42 32 3R,
2016, 23(4): 251-255

[7] & Fidk 4, 28,5 8 %KW F & SGC-7901 wafe /A5
A B bel-xI/bid & ik 89 % a1 [J].F & 25, 2018, 30(11): 12-15

[8] Koch U, Radtke F. Notch and cancera double-edged sword[J]. Cellular
and molecular life sciences, 2017, 64(21): 2746-2762

[9] Yeh TS, Wu CW, Hsu KW, et al. The activated Notch1 signal pathway



- 4632 -

DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol19 NO.24 DEC.2019

is associated with gastric cancer progression through cyclooxyge-
nase-2[J]. Cancer Res, 2016, 69(12): 5039-5048

[10] Loeng KG, Karsan A. Rcent insights into the role of Notch signaling
in tumorigenesis[J]. Blood, 2016, 107(6): 2223-2233

[11] Miele L, Miao H, Nickoloff BJ. NOTCH Signaling as anover thera-
peutic target[J]. Curr Cancer Drug Targets, 2016, 6(4): 313-323

[12] &) F, 215, B 42,5 miRNA-93 845 40 045 5 4 5 5 45 0%
B F 3 455 i@ B e AL AR I P B le R AR 2 &,
2016, 32(5): 446-448+454

[13] Yeo SG. Association of pretreatment serum carcinoembryonic anti-
gen levels with chemoradiation-induced downstaging and downsizing
of rectal cancer [J]. Molecular and clinicaloncology, 2016, 4 (4):
631-635

[14] Haines RJ, Beard RS Jr, Eitner RA, et al. TNFalpha/[FNgamma Me-
diated Intestinal Epithelial Barrier Dysfunction Is Attenuated by Mi-
croRNA-93 Downregulation of PTK6 in Mouse Colonic Epithelial
Cells[J]. PloS one, 2016, 11(4): e0154351

[15] Zheng G, Wang H, Zhang X, et al. Identification and validation of
reference genes for qPCRdetection of serum microRNAs in colorectal
adenocarcinoma patients[J]. PloS one, 2016, 8(12): 83025

[16] JAAE 4, it & 40,5 miR-93 2 & P BLE F 04 FA & & L[J].
¥ [ da 4 R4k, 2015, 30(12): 1925-1927

[17] Wang L, Lee AY, Wigg JP, et al. miRNA involvement in angiogene-
sis in age-related macular degeneration [J]. Journal of physiology and
biochemistry, 2016, 72(4): 583-592

[18] Wang P, Liang X, Lu Y, et al. MicroRNA-93 Downregulation Ame-
liorates Cerebral IschemicInjury Through the Nrf2/HO-1 Defense
Pathway[J]. Neurochemical research, 2016, 1(10): 2627-2635

[19] SunY, Jia X, Hou L, et al. Screening of Differently Expressed miR-
NA and mRNA inProstate Cancer by Integrated Analysis of Tran-
scription Data[J]. Urology, 2016, 94: 313-U398

[20] Algrain M, Turunen O, Vaheri A, et al. Ezrin contains cytoskeleton

and membrane binding domains accounting for its proposed role as a
membrane-cytoskeletal linker[J]. Cell Biol, 2013, 120(34): 129-139

[21] R 2,5 KR 5%, 5 F AR G ke 38 S 42T SI180 4 5 /)s
RO S AR R AT R[] B, 2017, 45(5): 171-174

[22] Bretscher A, Edwards K, Fehon R G, et al. ERM proteins and merlin:
integrators at the cell cortex[J]. Cell Biol, 2015, 3(10): 586-599

[23] Fievet BT, Gautreau A, Roy C, et al. Phosphoinositidebinding and
phosphorylation act sequentially in the activation mechanism of ez rin
[J]. Cell Biol, 2014, 164(12): 653-659

[24] LA AA KT F HAHFHF HIF-lo £ 7 Em 2 T
Foik Ao dE SUT] LAY A [ 22, 2015, 13(1): 21-23

[25] Alpizar-Alpizar W, Nielsen BS, Sierra R, et al. Urokinase plasmino-
gen activator receptor is expressed in invasive cells in gastric carcino-
mas from high-and low-risk countries [J]. Int J Cancer, 2016, 126(2):
405-415

[26] An SS, Pennant WA, Ha Y, et al. Hypoxia-induced expression of
VEGEF in the organotypic spinal cord slice culture [J]. Neuroreport,
2016, 22(2): 55-60

[27] 7Kg de 304 S, R4 An, 5 B & 4142 Notchl #= DLLA & & ) &
ik B H e AR E L] s AR SN2 &, 2018, 18(4): 257-259

[28] Hu C, Dievart A, Lupien M, et al. Overexpression of activated murine
Notchl and Notch3 in transgenic mice bloks mammary gland devel-
opment and induces mammary tumors [J]. Am JPathol, 2016, 168(3):
973-990

[29] Riksen AH, Andersen RF, Pallisgaard N, et al. MicroRNA Expression
Profiling to Identify and Validate Reference Genes for the Relative
Quantification of microRNA in Rectal Cancer [J]. PloS one, 2016, 11
(3): 0150593

[30] Xiao ZG, Deng ZS, Zhang YD, et al. Clinical significance of microR-
NA-93 downregulation in human colon cancer [J]. European journal

of gastroenterology & hepatology, 2015, 25(3): 296-301

(5 4627 T7)

[14] Tian F, Zheng X, Li J, et al. kappa-Opioid Receptor Stimulation Im-
proves Endothelial Function via Akt-stimulated NO Production in
Hyperlipidemic Rats[J]. Scientific Reports, 2016, 6: 2045-2322

[15] Headrick J P, See H L, Du Toit E F, et al. Opioid receptors and car-
dioprotection - 'opioidergic conditioning' of the heart[J]. Br J Pharma-
col, 2015, 172(8): 2026-2050

[16] A&kh, R AR 4. & WLamIF51E 5 5 & & RBAT R R TR E
2 Je & 2017, 33(03): 492-495

[17] Szepesi J, Acsai K, Sebok Z, et al. Comparison of the efficiency of
Na*/Ca* exchanger or Na”/H™ exchanger inhibition and their combina-
tion inreducing coronary reperfusion-induced arrhythmias [J]. J Physiol
Pharmacol, 2015, 66(2): 215-226

[18] Hoeker G S, Hanafy M A, Oster R A, et al. Reduced Arrhythmia In-
ducibility With Calcium/Calmodulin-dependent Protein Kinase II In-

hibition in Heart Failure Rabbits [J]. Journal of Cardiovascular Phar-
macology, 2016, 67(3): 260-265

[19] Fu-zheng Q, Xiao-lu Z, Jing-wu S, et al. Changes of Calci-
um/Calmodulin-dependent Protein Kinase-II in Myocardium Nucleus
and Sarcoplasmic Reticulum in Heart Failure Rabbits[J]. Chinese Cir-
culation Journal, 2015, 30(10): 1000-1003

[20] Kong L, Chen Y, Sun N, et al. Inhibition of CaMKII alleviates my-
ocardial ischemia reperfusion injury by reducing mitochondrial oxida-
tive stress in isolated perfused rat heart[J]. Journal of Southern Medi-
cal University, 2018, 38(2): 181

[21] HeJ M, Yao J P, Sheng H P, et al. Involvement of the Dual-Specificity
Tyrosine Phosphorylation-Regulated Kinase 1A-Alternative Splicing
Factor-Calcium/Calmodulin-Dependent Protein Kinase 116 Signaling
Pathway in Myocardial Infarction-Induced Heart Failure of Rats [J].
Journal of Cardiac Failure, 2015, 21(9): 751-760



