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Effect and significance of succinate dehydrogenase A on proliferation , migration,and
invasion of gastric cancer
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Abstract Objective To explore the effect of succinate dehydrogenase A (SDHA) on the biological characteristics of gastric cancer
cells by detecting its expression level in gastric cancer tissues and cells. Methods The expression of SDHA in gastric cancer and para-
neoplastic tissues was analyzed using immunohistochemistry (IHC) . Combined with Western blotting to detect SDHA expression in normal
gastric epithelial and gastric cancer cells,the Transwell ,scratch, Cell Counting Kit-8 (CCK-8),and colony formation assays were used
to further investigate the effects of abnormal SDHA expression on the migration ,invasion,and proliferation ability of gastric cancer cells.
Results IHC and Western blotting results showed that SDHA was highly expressed in gastric cancer tissues and cells. Knockdown and
overexpression of SDHA affected the proliferation, migration, and invasion abilities of gastric cancer cells. In addition, SDHA expression
was significantly correlated with tumor immune infiltration. Conclusion SDHA affects the prognosis of patients with gastric cancer,
alters the biological functions of gastric cancer cells, and is therefore a potential target for gastric cancer therapy.

Keywords gastric cancer; succinate dehydrogenase A ; mitochondria; proliferation; migration and infestation; invasion

T 0 R RIIE TR A EREESOLRSE 1T DR 0 D R SRR B R IR TR A, il

3 R ARRAT SEEIAITRREIRIT O~ IR RS  r1
ERESE Lo T B RIS  (H R TR Warburg iR S AE (R HEAE S48
RIS 3, BURAIA RS O E A, MOEPTREN RN O el e W At A 72 G FH T 1T AS 2 8
P bR AR ) SR BERS HERI A BB R UL HERAR TP SRR AL BT A O RE R o Jie 2 X
Bl R AR E— R HE LA TR I RE R 2%

N [5] 2NN = .
BESTE . [5 [ARE 54 (81972269) P BEFANR AN U (succinate dehydrogenase, SDH) X
TR BT (1998-), B, BiH-Bi5u k. PREAKURIZ G 1, 2 S5 B IRIE A A 715 14 , BE
@{E 1"5% H IJE‘}T{ 3 E-m‘dll H wdaorong666@sma.00m E}‘i]‘ij"%éﬂ% *_\JZ’M: EEA ?"1‘%‘%%& 55%%1@% . SDH HH

I #5 B #5:2023-07-05
oY 44 HH KR e ] - 2024-04-10 21:00:20 SDHA .SDHB .SDHCHISDHD 44~V J20 A, W 60 7



- 310 -

HREERRESR H53%E

BN FFAD FIBEFARRIZS A0 JFoe 7,
SDHE &P IER A1 TR % 6 H %2, SDHWE
FEAG e K 5878 T B302H 2 B T B P A A
Rl R R SR, SDHATE 9
R A FH B 1 s TS 9 52 e R DLAE 5, PRIk,
AR DL 23 RN S SR SDHATE 15 9 410 i (1)
ek K B AN G A T RS (R R R e, B TE
B RRYT R

1 HE5H®

L1 #A

L1l 4 K5 5%: H bR 40 RGES-15% ' J 4
Jifl ZAGS \N87 .MKN45 . HGC-271 [ [ Rl 2% Bt b
VR4 B I AT R B 10916 4 L35 (36 [El Gibeo 2y
A]) RPMI 16408557 58 (L R EA WA F) 4
37 C.5%CO,ME i 55 #7546 (3¢ EThermoZy w) 1%
Fo

1.1.2 HBEAYEE L 8E 202048 ] £220214F12
YL b N RS e 8 B SN BHF AR UTER 19 15 98 1
FENE 3 55 1F H 2 2L IL80XT , T A i A SR AR 14 22
PRAEWR12 0 g, AR BRAT IO T , R G I HoAh
e o ph oD ZE R JR AR MR BRS W) 58 mUREAS 11
HAUE D HIE , SRR E 7 (L TS R Y
SR I A 2L A RS54 Tt
NRBEFE B AEFEZE 51 25 B A HE (2019KY-022) .
A RE I E A B MIE R

12 ik

1.2.1 214 (immunohistochemistry ,IHC)
et B A Y R B T60 CIEA T R ENE
R K 2 TS 5 ddHLO Wk 5 K U R A K 168 TR
G PP G 52 5 PRI k92 vl I 5 ARk T fin
PRI b A A it REL DB 551 L1 = 1l 35 T A 9 .SDHA
—Pt (PR + 70),4 CRBIK HIMAAY Ebrid
LB/ BRI GER G ), ARAR Tt b 0 4 5 D
R TAEWGDAB 6 O B A TR AHS ; Witk b
Uk BRI SEEI K, 358 7 o R T NDP view2 P ULEE
FEFHERT L o B 244 o5 3R B A S7 B -, IR e
o 5 B AR G 0 TR AR AT S BT e SR BE VT4
043 (T ), 143 (B (5,243 (B (1), 357 (AR ()
FH 4 20 B 0 4 U 43 s <5% K053, >5%~25% R
153 ,>25%~50% 1243, >50%~75% R 355 ,>75% F14

I3

1.2.2 Western blottingfl : H 5 ¥ 41 s ZRAGS \N87
MKN45 HGC-27F11E % B I B 4 il RGES-1, vk |
ZU#15 min, 284 C13 000 r/min#.[>15 min, BUE [
T ORAF o FHBC AR 1 v B A X7) 0 e Wk 2, 981
AR BIINAS x H51H FHEGZ 0PI, 100 CA
5 min, R HGF LS wl/AL EFE, £28%SDS-PAGEHL K
G RS EPVDEEE . 5% ig A= WA 1.5 b,
A—PiIF4 CHFE ISR, TBSTHEE 3V, 10 min/Ik;
YU 1 h, TBSTUEE3IK, 10 min/ik AL 5 5,
4307 B 8 L RIGAPDHI W 5% BE(EAE R B I 3R
ki,

1.2.3  SDHAR{RsiRNA S adh 3k ok % e - 15 9
21 ity ZN87 MKN45$2 x 10°7/4L 45 Fh efL R, Horp
3L LA, 53 A3 AL kg B X HE A 5 524
) KESDHA R ARSIRNA (T3 JH 7 3 56 R B A7 R 2
]) KLipofectamine 20007F & ¥ Il A SZ 56 4H , 6 hife
W, 5 Yea8 hE A TAN M RESE S . FF R A R
AGS HGC-274%2 x 10°/FL % Ff 2oL AR, H H3fL %
R SEER 2, 53 A3ALIE S PR B4 5 5724 hE
SDHA  Fe3k ki (i 75 35 3 P B A A BR A 1) K
Lipo2000TRAE RN A SZE AL, 6 WG i, 55448 hg
HEAT AT BB

1.2.4  ANERS FIRZERE S 5288 : Transwel 325, 1]
INEE EEFHIA 200 uL (1.5 x 10*~4000) TCIiL 752
W, B AS00 WL 10% 64 L7515 7535 K F
BT IR SRR PR E 48 h, 4% B EEFE 215
min, 25 F YL S min, FTEAR SIS R/ NE NERA S
L0 2B, TS TR RO T WS A M AR 22 A T
PO A0 AT AL S0 5, 1) /NEE b oA R G I
MMREFREELIL © LU BRI HE BTN , ) HHAE /)
L E P 3T CR M IS 2 ho SR 2L IR
[F]) Transwel |32 56 .

1.2.5 KR SE5 - FE6FLAR T G ELR 345 6] FE 4
BLER TEFERD T Y A B 6 FLAR - (11200 WAL
M S BRI HLRR . 6fLIRILA3T °C .5%CO,1H
TSR, 0,24 W BAER A I IE.

1.2.6  CCK-8L 50 % Y 5 A i 421 x 10°/fL 3 Fh T
96fL 4, T24.48.72 hiil ACCK-8ik 7,37 CHF &2
h, M 72450 nm i 4 % (optical density, OD) {H,
Il A G e R



4

FEITIAE. SRIAMRI R AT B IEA . IEAS AR R S22 X

+ 311 -

1.2.7  SaREIE RS 5 : 6FL AR o A G J5 1 4 i
TRAEIR (2 mL/AL, 50040 H8/mL), B A37 °C 5%CO,H;
FARE LG FR14 d, FedGFR0E, PBSPR3IR, A 4-
ZRHEE (1 mL/AL) FE15 min, 45545 min,
(S LY
1.2.8 AR IE A G54 - Il TIMER 2.0%%
$it 2", | FHCIBERSORT . XCELL . TIDE . EPICZ fif
R XTSDHA 5 e MR A ST 3. P <
0.05 2= A gt L,
1.3 GEit#air

K FHSPSS 24.0f1GraphPad Prism 7.03% {44474

Tumor

Adjacent

GES-1

AGS

N87

MKN45 HGC-27

R

SDHA

L]

GAPDH

TR TR ORI = s300R% , 241 1] 22 5 HUBOR it
s PEPOR IR FOR R xR HEAT AL, P<
0.0 EFAGIFE L.

2 SR
2.1 SDHATE B a7 & B i ik

THCZ R 7w, B A1 4P SDHA A & T AH
1EH H 20 (FE1A IB) . Western blotting%% % § 7K,
S5IEWE FR A AGES- 11, B 41 R AGS.,
N87 .MKN45 .HGC-27+SDHAY) & & % & (F1C,
1D), 5B G2 E L (P<0.05)

SDHA protein expression score

44
2 -
0-
i Tumor Adjacent
) &,l; A B
=
2
7 2.0+
[5)
&
b ] EEES
.% = sk
70 x 10° £ 104 o
<
jus
\ Z 0.5
37 x 10 .429
= 0.0-
NS
oy (<N
& oy & v
C € é% Q\Q D

A, paracancerous and tumor tissue in gastric cancer ( x 100) ; B, expression of SDHA in tissue samples, ***P < 0.001;C, D, protein expression of SDHA

detected by Western blotting. *P < 0.05,**P < 0.01, ***P < 0.001 vs. GES-1.
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A, B, protein expression after SDHA knockdown; C, D, protein expression after SDHA overexpression. * P < 0.05,**P < 0.01,***P < 0.001.
B2 B, TRIESDHARMERRIE
Fig.2 Protein expression after knockdown or overexpression of SDHA
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A, B, Transwell assay of SDHA knockdown N87/MKN45 cells;C, D, Transwell assay of SDHA overexpressed HGC-27/AGS cells; E, F,scratch assays of
SDHA knockdown N87/MKN45 cells; G, H,scratch assays of SDHA overexpressed HGC-27/AGS cells. * P < 0.05,**P < 0.01,***P < 0.001.
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Fig.3 Effect of knockdown or overexpression of SDHA on migration and invasion of gastric cancer cells x 100
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A, B,CCK-8 assay to assess cell proliferation capacity after SODHA knockdown; C, D, CCK-8 assay to assess cell proliferation capacity after SDHA overex-

pression; E, F, colony formation assay confirms that SDHA knockdown inhibits cell proliferation; G, H, colony formation assay confirms that SDHA over-

expression promotes cell proliferation. Magnification of E to H, x 10.* P < 0.05,** P < 0.01,*** P < 0.001.
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Fig.4 Effect of knockdown or overexpression of SDHA on the proliferation of GC cells
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