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Splicing factor SF3b6 promotes proliferation and migration of gastric cancer cells
through MAPK signaling pathway

YANG Chenmeng, WANG Chunmei (Institute of Basic Medical Sciences, Chinese Academy of Medical Science, Beijin 100005, China)

[Abstract] Objective: To explore the effect and mechanism of splicing factor 3b subunit 6 (SF3b6) on the proliferation, apoptosis,
invasion and migration of gastric cancer cells. Methods: Tissue microarrays were used to detect the expression of SF3b6 in gastric
cancer tissues and adjacent tissues. WB and qPCR were used to detect the expression of SF3b6 in normal immortalized gastric epithelial
cells (GES-1) and gastric cancer cell lines (HGC27, AGS, BGC823, MGC803, SGC7901, MKN45). AGS and MGC803 cells were
transfected with SF3b6 siRNA, and BGC823 and SGC7901 cells were transfected with SF3b6 over-expression plasmid for functional
experiments. CCK-8 assay was used to detect the regulation of SF3b6 on the proliferation of gastric cancer cells; Transwell migration
and invasion experiments were used to detect the effect of SF3b6 on the migration and invasion of gastric cancer cells; Flow cytometry
was used to detect cell apoptosis; and WB was adopted to detect expressions of apoptosis and migration-related molecules and MAPK
signaling pathway associated proteins. Results: The expression level of SF3b6 in gastric cancer MGC803 and AGS cells was
significantly higher while in BGC823 and SGC7901 cells was significantly lower than that in normal gastric epithelial GES-1 cells
(P<0.05 or P<0.01). SF3b6 knockdown inhibited the proliferation, migration and invasion, but promoted cell apoptosis of gastric cancer
cell lines AGS and MGC803 (P<0.05 or P<0.01); However, over-expression of SF3b6 promoted the proliferation, migration and
invasion of gastric cancer cell lines BGC823 and SGC7901 (P<0.05 or P<0.01). Mechanism study showed that SF3b6 knockdown
promoted the activation of JNK and p38 and expression of apoptosis-related protein cleaved caspase-9, cleaved PARP and Bax (P<0.05
or P<0.01), and meanwhile inhibited the process of epithelial to mesenchymal transition (EMT) in gastric cancer cells. Conclusion:
The splicing factor SF3b6 enhances cell proliferation and migration via MAPK signaling pathway, thereby promoting tumor
progression.
[Key words] splicing factor 3b subunit 6 (SF3b6); gastric cancer (GC); proliferation; migration; apoptosis; MAPK signaling pathway
[Chin J Cancer Biother, 2021, 28(3): 247-253. DOI: 10.3872/j.issn.1007-385X.2021.03.005]

[E&mA] FHREIEIE L BT H (No. 31770944) . Project supported by the National Natural Science Foundation of China (No.31770944)
HEBEN] BRH1992-), 2 Al Az, 3 2GR 5 8 G 9% 5 T (¥ 7C , E-mail : yangchenmeng@outlook.com
[BfE1E&] THHH(WANG Chunmei, corresponding author), ftf, Bl , Wii+-LE S, E BN FIRT SR G2 7 TRIRRT 7L s E-mail:wangem1977@126.com

b



© 248 -

F [ R AR IR 9T AR K, 2021, 28(3)

R A ICH LI AL RGOS R 2 — 1, 2
SRR = KB REMI AT IR R Y, Bl AATX 5
R RS AU IR ONHIE AL, R 8 22 1 i g o S 1
PR R B, B[R YA T 28 N — B R 7 7 3R
H A, &0 B 8 80 25 32 224 HER2.EGFR VEGF .
VEGFR 51, {H i FixX L6 8 () 2459 5 77 AL it 24544, fi
I PR 52 28 3 PR AR, TR I, 32 90 R0 468 52 397 100 5B A 3L
B0 T B S R T A R

A AR B 4 T R AR ) T A LE 1R — o i RO
#2577 5. mRNA BY 82 1128k 5 2 Fh 28 B4 1 98 A 119
KR EHFEF . WHNRNPL /5 mRNA 8%
e 32 /T 2 B 1) R R FE . A B 7T R , mRNA
(AR B e b B e kA B Rk . BTN 1 3b
Ht 6 (splicing factor 3b subunit 6, SF3b6) ZE 48 5 7
RIS PR, R0 55 8RR R A&
(1 H ZJF H™, SF3b K% 4> H 1) SF3b2 {2 i3k 71 471
U g 240 i v YA R S AR B A S A -7 R B 2, DR B Rip
F MR R R g R . AR W] AR BT R ) i AR v, B R
¥ SF3b6 1 i i1 7l 43 32 47 £ (branch site, BS) 5
mRNA R/ %5 &, 5% U2 snRNA 5 BS 2 [A] 4] B 1
FH T {8 B2 /4 %% € /£ mRNA | . H #7 SF3b6 1
i geg v () Th e ik T A2 A8 18 e B AR FH M G AR E .
5L ZH B BARIE 92 W SF3b6 78 B e H A b i 50, 12
7 SF3b6 AJ REAE B et Btk dk JE R E EEAE . A
W58 3 BHR R T SF3b6 1F B i K AL R B /E FH
I AL, A B R 276 PR 20T I LB RV FE 1)
PrE
1 #R55E%

1.1 mie 7 A £ X7

IEH KA E R A0 Mk GES-1 M B 8 41 i
# MKN45.BGC823 HGC27 #4111 & i A= 4
HARAEWAFR, NB 4| AR AGS. SGC7901 .
MGC803 H 75 M K 25 JF A 55 = 224 e e Jl R AT &
i ., DMEM.PRMI 1640 % 3% 2 4 T Gibco A # ,
Jif 4 I35 6 T Biowest 23 ] , JiR 25 [ BV 40 7 0 T
Bio Basic Inc 22 7] , 41 2156 A (HStmA150CS02) i T
S A B ARG IR A ], s RNA AR i 42 7
WIT Ll AR A R A E] 0 Sl N & T
TOYOBO 2 F] , SF3b6 i % i Jii i pcDNA3.1-SF3b6
W T PN 2 RE 2 K R A A, Transwell /N % 14 T
Millipore 2 ] , CCK-8 21 a3t 5 55 7% PR A X 77 20 0
F Biolite Biotech /A ] , Annexin V -FITC/PI ¥ T4l
A EIE T 2242 L) 3 7] , SF3b6-siRNA H 75 F 5 [A]
A A, qPCR 51 4 e B4 IR AE W) A ] R ik
E-cadherin. N-cadherin. Vimentin. p-JNK. JNK. p-P38.

P38, PARP. cleaved caspase9. caspase9. p-actin. HRP
FRAC )P0 =0 F P —FU0 T Cell Signaling
Technology ~ 7] , $iL#& BaxSF3b6 4+ Abcam A 7] .
12 miaiedk

N B 40 i 2 MKIN45 18 F & 10% Jif 4 1f 7
100 U/ml #%5 21 100 pg/ml 555 £ RPMI 164055577
JE, N B 4 il & BGC823.HGC27. AGS. SGC7901.
MGC803 48 FH 7 10% fid 4 IfiLi% « 100 U/ml 75 %5 2 Al
100 pg/ml 858 K \IDMEM K5 773, B 37 °C . 5% CO,
BRI TR
1.3 28425 K %R a4 B % 28 42 % SF3b6 49 & ik

BEALUS T i SBAERE AR A A,
Zots i SRS 75 5 B g ROnt N (R o 5 2H 2 Y4 R
T ) S PR AL IR RN I PR 43 3 i
RSN IR BERE . RBRA IS R R R 78 8
B, A 71 B FEAR NI

K G L 24 2 G i A W 5 e e 55 2L 4R
H1 SF3b6 [ IE o3 A o K ] 5 B 1R A i 2H 288
RBAE R i wE B BE £ BE K AL S 28 TROK
39K, &K 5 min. ] EDTA #47 JLR B & J5 , SF3b6
— P 1500 FBE S 0 & O F,4 cCik . I H Pk 22
REEE B0, 00N 121 000 5 B i) HRP FRic 19 B/ 4
A R EOABREOEE TR MK,
SF3b6 (1) G2 2H A4 FH 4 25 SR 5 G 258 52 R 3 4 44
i B A8 ok 58 SR HEAT 0 58 (1) 40 B S € 3 B 1 20 B
KUYt 05 RN 10 AL EON 24 M N 3
3 s (2)BH P G € 41 i EL A5 P 43 B, R G ta v 043
<25% N 143 525%<~50% 1 2 73, 50%<~75% H 3 77
>75% 44y (3)FE()FN(R) 4 FH IR AT N s 40
4 R R 2
1.4 mips

T B0 H A K A 48 B, K SF3b6-siRNA 5
INTERFERin &% J&5 , 7 4% AGS F1 MGC803 41l g , LA
o8 ] B AR AR B 1 P A1 siRNA A A 06 41 (NC
SiRNA) , ¥ t 4~6 h J5 #:9, 48 h J5 %5 & TR o F
pcDNA3.1-SF3b6 F jetPEI & & J& » % 4% 40 i
SGC7901 A1 BGC823 , & X #f 41 (NC vector), 5% 4t
4~6 h J5 ¥, 48 h 5 % e i RIAHE.
1.5 qPCR &M § /& m I8 ¥ 48 X 2T mRNA 69 & %
*-F

i FH . RNA B 38 4l 42 18 701 65 12F 7 41 g 52 RNA
R, 100 5 N cDNA, DL cDNA A £ i i3F 47 PCR,
qPCRSIIF A UL (K 1), Ho e B AR 5 < 95 °C T AL 1
10 min; 95 °CAZ1: 105,60 °CiE K 105,72 °CLEAH 18 s, 3
45 NEFR . SR 244995 1T 5 SF3b6 « N-cadherin.
Vimentin. E-cadherin B3 14 7KF.



b

W iR, & . BTH R SF3b6 il it MAPK {5 53 BR (i 1 15 96 40 0 ) 39 B AT 72 . 249 -

#*1 qPCR3|¥F5
Tab.1 Primer sequences for PCR

Primer Sequence (5'-3")
B-actin-F CACCATTGGCAATGAGCGGTTCC
B-actin-R GTAGTTTCGTGGATGCCACAGG
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SF3b6-R TTCAGGTGTGTTCCCCACTC
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E-cadherin-R ACTGTATTCAGCGTGACTTTGGT
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A: Representative immunohistochemistry images of SF3b6 expression (scale bars represent 50 um); B and C: Protein and mRNA
expressions of SF3b6 in gastric cancer cell lines detected by WB and qPCR
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Fig.1 Expression of SF3b6 in gastric cancer tissues and cell lines
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A and B: Detection of interference efficiency of SF3b6 in MGC803 and AGS cells and over-expression efficiency of
SF3b6 in BGC823 and SGC7901 cells by WB; C and D: The effect of SF3b6 knockdown/over-expression of
SF3b6 on the proliferation of gastric cancer cells was detected by CCK8 assay
2 BRI FRIE SF3b6 3 B fz 4 AL A HY S2 00

Fig.2 The effect of knockdown or over-expression of SF3b6 on the proliferation of gastric cancer cells
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A: Effect of SF3b6 knockdown on the apoptosis detected by Flow cytometry;

B: Apoptosis-related molecules in gastric cancer cells examined by WB
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Fig.3 SF3b6 knockdown promoted apoptosis of gastric cancer cells
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A and B: Knockdown or over-expression of SF3b6 on the migration and invasion of gastric cancer cells detected by Transwell
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experiment (%20); C and D: The influence of SF3b6 knockdown on the expression of EMT markers

in gastric cancer cells detected by WB and qPCR
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Fig.4 SF3b6 promoted the EMT, migration and invasion of gastric cancer cells
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The eftect of SF3b6 knockdown on the activation of MAPK signaling pathway in MGC803 cells detected by WB
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Fig.5 SF3b6 knockdown promoted the activation of p38 and JNK MAPK signaling pathways in gastric cancer cells
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