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HE. B EitmiR-876 2% Pax6 &7 B JE m i0 38 70 42 £ it B ¥, Hik RART- qPCRﬁuﬂ‘l B &
2B L5 g 5 AL T miR —876 F7 Pax6 89 A A KT, A miR—876 Ak 5 BREF G RIEARG X R, N F Lkm

e GES—1 VA & B #& 48 I MGC—803 . BGC—823 . SGC—7901 ¥ miR—876 # & A K -F, ¥ MGC—803 m it 5 4 %+ F&
20 . miR —876 mimic 8 \ mimic—NC £8F= miR —876 mimic+pcDNA—3.1-Pax6 42, 5k /1 RT—qPCR #= Western blotting
Ko B 28 4w b, EP miR —876 YA & Pax6 #9 mRNA F2 %% & & £ K-F s MTT # i) & 28 4m ie 38 78 +5 O ; Transwell #) 428
o fE A Ao dF M L M R A B S R IR IE miR—876 5 Pax6 M de @) X A . SR LRSI, miR-876 & §
JEALR AR A (=13.962, P<0.05), M Pax6 mRNA fe k- & & § B8 F 3 2 3 & ik (=23.368, 13.757; P<0.05),
H#F 2R AL (=—0.434, P<0.05), miR—-8761& KA F /& % & TNM 48 (x’=12.000, P<0.05)Fw#k & 45 445
(X’=15.705, P<0.05)H % . 2m 855 B & I, miR—876 & B #& 0 I % MGC—803.BGC—823.SGC—7901 P ¥ A& & & (P<
0.05) 5 # % miR —876 mimic J& , miR —876 &k K -F R F I &, a0 J03G sk /) 53, A Fe 2 R A8 A 3 2 3 4] (P<
0.05), 35K F B 52 I 45 R & 9 . miR—876 48 % ¥ 18] 45 A Pax6, 5 mimic—NC 28}t , miR —876 mimic 28 Pax6
mRNA F2 & G & £ KT 2 F F K (P<0.05) ;5 miR—876 mimic 28 b , miR —876 mimic+pcDNA—3.1—Pax6 41 28 fiL3g
R AE R A R FRFH(P<0.05), G518 miR—876 ¥ Pax6 T 474 § J& 40 I MGC—803 8 3 54 AF % Fn
A,
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miR-876 targeting Pax6 inhibits the proliferation, invasion and
migration of gastric cancer cells
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Abstract: Objective To investigate the effects of miR-876 targeting Pax6 on the proliferation, invasion and migration
of gastric cancer cells. Methods RT-qPCR was used to detect the expressions of miR=876 and Pax6 in gastric cancer tis-
sues and para—carcinoma tissues, and the relationship was analyzed between miR—876 expression and clinical indicators of
gastric cancer patients. The expression of miR-876 in gastric epithelial cells GES-1 and gastric cancer cells MGC-803,
BGC-823 and SGC-7901 were also detected. MGC-803 cells were divided into control group, miR-876 mimic group, mim-
ic NC group and miR-876 mimic+pcDNA~-3.1-Pax6 group. The expressions of miR-876 as well as Pax6 mRNA and pro-
tein in each group were detected by RT-qPCR and Western blotting. The cell proliferation in each group was detected by
MTT, and the cell migration and invasion by Transwell. The targeting relationship between miR—876 and Pax6 was verified

by double luciferase assay. Results Compared with para—carcinoma tissues, the miR—876 was lowly expressed in gastric
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cancer tissues (t=13.962, P<0.05), while Pax6 mRNA and protein were highly expressed in gastric cancer tissues (1=
23.368, 13.757, all P<0.05), and there was a negative correlation between them (r=—0.434, P<0.05). The low expression of
miR-876 was associated with TNM stage (y’=12.000, P<0.05) and lymph node metastasis (y’=15.705, P<0.05). Cell experi-
ment found that miR—876 was also lowly expressed in gastric cancer cell line MGC-803, BGC—-823, SGC-7901 (P<0.05).

After miR—876 mimic transfection, miR-876 expression levels increased significantly, and the cell proliferation was weak-

ened, both migration and invasion were inhibited (P<0.05). The results of double luciferase assay showed that miR-876

could target Pax6. Compared with the mimic—=NC group, Pax6 mRNA and protein expression levels decreased significantly

in the miR—876 mimic group (P<0.05). Compared with the miR—876 mimic group, the proliferation, migration and invasion

ability of miR—876 mimic+pcDNA-3.1-Pax6 group were significantly improved (P<0.05). Conclusion miR—876 targeting

Pax6 inhibits the proliferation, invasion and migration MGC-803 gastric cancer cells.
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MGC-803 .BGC—823 .SGC-7901 , 443K T i[5 B} 27
B bRk BT e 4 L B PR O o

1.3 FZ{F RPMI-1640 55 35 F 0L T FifgoC
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PEHGUA T & PCR 2lifk 58 & .miRcute miRNA 2¢ 56
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Ge I 3K T b I AR AR W H R A BR A W) 5 miR-876
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T 2B ARA PR ] 5 BT B-actin FLIEFEHTA
(ab8226) . BT A Pax6 5w FEHL 1A (ab197768) | F
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ATl 4 M 35 5240 A IR K T AR S0 3K T E I REAR X
AR B F] s Wes 42 [ 80 8 11 T B 22 5 70 B
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1.5.1 RT-qPCRNBREAL . B LKA GES-
1% BEMAE T miR-876 KAk T HLEEF4
41 B b 40 M GES-1 LA K ' & 40 i MGC-803 .
BGC—-823.,SGC-7901 H1 14 5 RNA , o FH 2 V4 s Mok e
BER /N RNA #EA 7 #2400, R F miReute miRNA 55—
B cDNA & Bt & 1T miR-876 28 — 5% ¢cDNA &
A, 2K F miReute miRNA 2¢ 6 22 H A 0 7] 5 91 9%
FEIRF) & UL B9 BRI PCR A, E4T cDNA 73
PCR R 554424 - 55— G FF : 94 °C 2 min; 5% 4>
PEFR:94 °C 20 5,60 °C 34 s, 4% 18 45 L 19 S ARG R
BUH (cycle threshold, Ct) , ¥ U6 /E N NS, R H
2722 miR-876 Rk KV T 1t : miR-876
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1E 1] : 5'-TGGATTTCTTTGTGAAAAACACCA-3' , JZ
] : 5'~AACGAGACGACGACAGAC-3' ; U6 iF [i] :
5’ '~GTGCTCGCTTCGGCAGCACATAT-3", L[] : 5"~
AAAATATGGAACGCTTCACGAA-3"; Pax6 1F [ii] : 5/~
AGACACAGCCCTCACAAAC-3" , Jx [ : 5'-
ATCATAACTCCGCCCATTC-3' ; B —actin IF [f] : 5"~
TTGTTACCAACTGGGACG-3' , /& [a . 5'-
CCAGAGGCATACAGGGAC-3' ., & HL MGC-803 4
L F 5 22 525, 8 40 B 43 o X B 4L miR-876
mimic 20 . mimic—-NC 21 Fl miR-876 mimic+pcDNA-
3.1-Pax6 4 .

1.5.2 RT-qPCR #1 Western blotting & | 28 ffg Fh
miR-876 L % Pax6 mRNA 1 5 Rik/kFE FKH
RT-qPCR £ Il #5 2H 48 AL o miR-876 Lk J Pax6 [
mRNA £k K, 706 1.5.1, Western blotting £
N« SBOGT 250 A4 4 30 240 304 7 SR B 9 4K, 1 500 1+ min™
2.0 10 min, K #E 53 R H PBS 595 2645 1 mL
A AL, 1 500 remin™ B0 10 min, K45 FIG WK, 8
o A0 AT UE R FE B 1 . Bl & SDS-PAGE BEJIZ , 5
10 WL & R TR DK IR e A —
PrOMBELL 1:1 000) & UERE . —Ht (R BELL 1:
5000) 78 VRN, 5 )5 in A ECL B 3 min, 28 J5 F
A7 16 P W't W DY INF [) AR 48 Y 5 85 1 A [wi] T 41 %
KA 3 min, 285 857 2 min, i )5 &5, Bl JG
R FHEE RS MG 53 T AR R e itt AT K BE AT

1.53 MTT AWM MmpmLE SHa%E3NE,
R B8 A= A ) 4 B A A T TR e O A D TAZ AR, SR PBS
BE 9% 6 40 i E R, B 200 w40 HE 3, HF 1 000~
10 000 >4 i 42 F 51 96 FLAR I, & F 37 °C.5% CO,
B R R i T AR R LR IR SRTHT 4 h A 20 pL 5
mg-mL™ MTT, 4kS 5557, B 5K 96 FLAR N B9 55 57
F3%, BALAMA 100 pL DMSO, 543 4E % 10 min,
B Hrh B UTTE 23 s i LAJS A IE SO o B R e
YA FLBE B A, B Y miRNA B [8) 7 S Ao
R, B AE 24 .48 .72 h B — B 96 L A #E £ MTT
oRile

1.5.4 Transwell 1 40 fa i & Fn {2 &
60 5 2H 210 it 3 RS 155 0 < 75 24 LA P A Transwell
INEE B IXIO A A, F 2 A 600 wL
10% FBS [ 5E 455 4238, & F 37 °C.5% CO, 55 354
3R 24 he B 24 LR, PBSTE MR 3 IR, 1% 1% —
T 8] 7€ 30 min, 45 it 55 44 14, 30 min. 7 1E & 0 000BE
T REALIE 6 S REF , WL /N SR 2 ik B AL, O
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SR BRI 48 b, Bifl 5 K e Y 40 B AT 9 ' R il AR A 5
5o AR SLEG BT FH AR N psi-CHECK™-2, $:40 &
T B 9O R A5 56 ) R % R 98 AR A 3
L DL e S 2 il At A R DA Sl R IR, SR
WG R RS 50 Hr R AT 9O G R BT R T
PLEHIE miR-876 15 Pax6 M [ K5 o

1.6 #ESIT  RA SPSS 20.0 B F Ut Fr 4 20
B, WAL ] B3 R M ST REAS o K 365 5 Z2 20 ) 3 8 ¢
HBEI H AR FH R R 2 22 73 AT, SR I SNK—q K 3 i
A7 20 18] 9 LU 35 5 THES0O8E R SR R D R 6 5 A DG 1
K556 R FH Pearson A5G4 HT 5 P<0.05 4 25 547 Gt

2 HR

21 BEALS5SEFEALER B miR-876 K Pax6
mRNA fIE B RIEKFE  BEHZH miR-876 1Y
21k 7K T (0.55+0.14) b 2 Ik T 98 55 41 21 (1.62+
0.52) (1=13.962, P<0.05), ifif Pax6 mRNA Fll £ (4 3
iEKE[(3.52+40.47) (1.05+0.07) 134 & 3 & TR 55
20 21 (1.38+0.45) (0.45+0.03) ] (¢1=23.368, 13.757;
P<0.05) (K1),

2.2 BYE4Hh miR-876 5 Pax6 mRNA & i%k 7k
THHEXMER mR-876 RiZ5BEIGKIERN
k7 B4 miR-876 1 £ ik /K 5 Pax6
mRNA 3% ik K F &2 7 1 ¢ (r=-0.434, P<0.05)
(E12). LhmiR-876 V-3 FKik7KF-0.55 K 5, =0.55
N miR-876 B 61k 4H , <0.55 1% H miR-876 (£ ik
M. g5 R EM, miR-876 K K55 B # TNM 43 1
(}’=12.000, P<0.05) . itk 2 &5 ¥ %% (x’=15.705,
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(P>0.05)(F 1),
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Note: (A) The expression level of miR—876 in gastric cancer tissue and paracancerous tissue; (B) Pax6 mRNA expression level in gastric cancer tis-

sue and paracancerous tissue; (C) Pax6 protein expression level in gastric cancer tissue and paracancerous tissue. Compared with the adjacent tissues,

P<0.001.

H1 B4 48 5% % 4 % d miR-876 & Pax6 mRNA #17 & % 3k K F

Fig. 1 Expression levels of miR—876, Pax6 mRNA and protein in gastric cancer tissue and paracancerous tissue
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Fig. 2 Correlation between expressions of miR-876 and Pax6

mRNA in gastric cancer tissue

Jtl GES—1 ' miR-876 1A /K VAR L, & i 20
F 1 miR-876 (1 35 /K F- 1 1 & FE AR (P<0.05) ([&]
3A), miR-876 mimic ZH MGC—803 4 i+ miR-876 %
KK P850 BEZH A mimie—NC 2H 2 3 T+ 5 (P<0.05),
UL Qe i 2 (€1 3B) .

2.4 miR-876 Xf MGC-803 4B Rl 1L sE B 8% 1 %
Yt 24 .48.72 h Ji7 , miR-876 mimic 2 MGC-803 4 Jits
OD,,, {8 # X} B8 2H F1 mimic-NC 41 i & F % (F=
238.838, 19.170, 7.035; P<0.05) (& 4),

2.5 miR-876 Xt MGC-803 4 ff1 1T # 112 ZZ B 22 1
miR-876 mimic 41 MGC-803 4l i iT- % AR 22 g J14¢
X BEZH AT mimic—NC 241 2.3 F % (P<0.05) (E15)

2.6 miR-876 L[] Pax6 TargetScan [% u T I 4%
B IR, miR-876 5 Pax6 fF7E45 A1 5 (1 6A) . KL
D¢ 2R T S B IE S, B AR Y Pax6 ) miR—-876 mimic

&1 miR-876 kK& L B & &4 6 RIGHR 49 X &
Tab. 1 Relationship between the expression of miR—876 and

clinical indicators in patients with gastric cancer

miR-876 miR-876

IGREEbR B mRE &S ¥ P
(n=25)  (n=25)
A%
<50 22 9 13
1.299 0.254
>50 28 16 12
5]
B 27 14 13
0.081 0.777
& 23 11 12
JifE /0N
<5 cm 26 11 15
1.282 0.258
=5 cm 24 14 10
TNM 434
[+1 20 16 4 12.00
0.001
MM+ 30 9 21 0
N2
H 26 6 20 15.70
<0.001
oo 24 19 5

MO WG W KT mimic NC 41(P<0.05) , 11
275 M Pax6 ) miR-876 mimic 21 % % & M 3% 1 5
mimic-NC 2 ¢ & 3% 2 5 (&l 6B) . RT-qPCR #l
Western blotting 45 % {2 7 , miR-876 mimic 4 Pax6
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Note: (A) Expression level of miR—-876 in gastric epithelial cells and gastric cancer cell lines; (B) Expression level of miR—876 in MGC—803 cells
P<0.001; Compared with MGC—803 cells, “*P<0.001
B3 B bR B R 2 R R e MGC-803 48 i F miR—876 7 1A /K F-

Fig. 3 Expression of miR—876 in gastric epithelial cells, gastric cancer cell lines and MGC-803 cells after transfection

after transfection. Compared with the gastric epithelial cells, ™
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Fig. 4 Effect of miR-876 on the proliferation of Fig. 5 Effects of miR—876 on migration and invasion of
MGC-803 cells MGC-803 cells
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Note: (A) The binding site of miR-876 and Pax6; (B) The luciferase activity. Compared with mimic NC, “P<0.05.
6 miR-876 % 1 Pax6
Fig. 6 miR-876 targets Pax6
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2.7 I FRiX Pax6 Bl b miR-876 H1EA S miR-  FRZEIIHIIEH(EI8).
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-596 -



JigE 24527 2022 4F 10 45 12 %845 5 1)
Anti—tumor Pharmacy, October 2022, Vol. 12, No.5

A B
< =
Z 151 2 1.5+
c
= Ny
Nl
3 L
E: 1.0 4 o . .. o« 101
15} MGC-830 mimic-NC miR-876 mimic g
=]
g £
8 2
% 0s ” paxe | T S —— 2 054 4
& g
: Practin | S— :
E -ac =
£ 00" A 2 00
& o '&\cﬁc ’ o & MGC-803  mimic-NC miR-876 mimic
W o« o8

7 : (A)MGC-803 48 . Pax6 mRNA % ik K F ; (B)MGC-803 4 A Pax6 % & % 3 A F. 5§ MGC-803 4 I, ,"P<0.05; 5 mimic NC 7 th , *P<0.05.
Note: (A) The expression level of Pax6 mRNA in MGC-803 cells; (B) The expression level of Pax6 protein in MGC-803 cells. Compared with

MGC-803 cells, "P<0.05; Compared with mimic NC, *P<0.05.

7 miR-876 Xt Pax6 mRNA Fr & & % ik K F 9 % 7
Fig. 7 Effects of miR-876 on Pax6 mRNA and protein expression levels
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Fig. 8 Effects of Pax6 overexpression on miR-876
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miR-876 Fik K-, 45 5 & I, miR-876 7 & Jw 4H iy
% MGC-803 . BGC-823.SGC-7901 H ¥y Ak K ik,
UESE 1 i 2 2 i M 2R b miR-876 2 Ik .
AT S T 5 YA R miR-876 mimic, & I H I
il il MGC—803 1 miR-876 26 ik /K- i 2 i , 41 iy
B Re 105 |, TR RN R 22 e 1 152 2], miR-
876 fm ZRik X H A A A IR . AW E
T Pax6 2 B 5 40 M ' miR-876 A% # 3 [K |, Tar-
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