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[ Abstract ] Background and purpose: Serine/arginine-rich splicing factor 1 (SRSF1) is closely related to the development
of tumor. Esophageal carcinoma is the common malignant tumor of digestive system. However, the role of SRSF1 in esophageal
carcinoma is rarely reported. This study aimed to detect the expression of SRSF1 in esophageal squamous cell carcinoma (ESCC) and
its effects on the proliferation, invasion and migration of ESCC cells, and to explore its mechanism. Methods: Forty pairs of ESCC
tissues and paracancerous tissues resected at the Fourth Hospital of Hebei Medical University from January 2020 to December 2021
were collected for this study. The expression of SRSF1 in ESCC was detected by immunohistochemistry. The mRNA expression

and protein level of SRSF1 in ESCC cells were detected by real-time fluorescence quantitative polymerase chain reaction (RTFQ-
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PCR) and Western blot, respectively. Eca9706 cell with high expression of SRSF1 was selected. The mRNA expression of SRSF1
was reduced by small interfering RNA (siRNA). The proliferation, migration and invasion of Eca9706 cells were detected by cell
counting kit-8 (CCK-8), transwell and Matrigel matrix gel assays, respectively. Database was used to analyze the expression of
vascular endothelial growth factor A (VEGFA) in ESCC tissues, and the correlation between expressions of SRSF1 and VEGFA was
also analyzed. RTFQ-PCR was used to detect the expression levels of VEGFA Iso8a and Iso8b isoform in Eca9706 cells, and the
change in VEGFA Iso8a and Iso8b isoform expressions was also detected after knocking down SRSF1. Results: The expression of
SRSF1 was significantly higher in ESCC tissues than in normal esophageal tissues (P<0.05). SRSF1 mRNA and protein were highly
expressed in Eca9706 cells (both P<0.01). The mRNA expression and protein level of SRSF1 was significantly lower in siRNA-
SRSF1 group than in siRNA-NC group (P<0.01). After knocking down SRSF1, the proliferation, migration and invasion abilities of
Eca9706 cells were significantly lower compared with siRNA-NC group (all P<0.05). The expression of VEGFA was significantly
higher in ESCC tissue than in normal esophageal tissue (P<0.05), and it was positively correlated with the expression of SRSF1
(P<0.01). RTFQ-PCR showed that the level of VEGFA Iso8a expression in Eca9706 cells was significantly higher compared with
VEGFA Iso8b (P<0.01). Moreover, the level of VEGFA Iso8a expression was significantly decreased, while the level of VEGFA
Iso8b expression increased after knocking down SRSF1 (P<0.01). Conclusion: SRSF1 can promote proliferation, invasion and
migration of ESCC Eca9706 cells by possibly regulating VEGFA mRNA splicing.

[ Key words | Esophageal squamous cell carcinoma; Serine/arginine-rich splicing factor 1; Vascular endothelial growth factor A;

Cell proliferation; Cell migration; Cell invasion
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PCR ) Mixlg H 20 Z W 28 s A W R BR A
Al SRSFI1. M4 WEAKKNTA (vascular
endothelial growth factor A, VEGFA ) . VEGFA
Iso8a, VEGFA Iso8b. GADPH5|#¥ A T/
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Kysel70., TEl. Yes-2MKysel504H iy i) &

RNA, DIl pg B RNAARINR, [ f% 5% cDNA,

R 4AEH: 40 °C 60 min, 25°C 5 min, 75 °C
5 min, JGLA1 uL cDNAJ & RTFQ-PCRIA &,

GAPDHYE NN Z, SRSFI1 L5149 %4 N
5-AGGAGGATTGAGGAGGATCAG-3', FiiF5l
Y% 5 H5'-CGCTCCATGAATCCTGGTAA-3,
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AAAAACACAGACTCGC-3', FifsI¥FE5 N
5'“TCACCGCCTCGGCTTGTCACAT-3', VEGFA
Iso8b iiF51 ¥ F 5 A5 -TTCCTGCAAAAAC
ACAGACTCGC-3", FiEs|®ir3lks5'-TC
AGTCTTTCCTGGTGAGAGATCTGCA-3',
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V7 BT B 1% R FR AR B85 5% . 24 b $RHUA 2H A
N ERNA, SR FHRTFQ-PCRAG I 45 2H 41 i )
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SRSF189%& & /K-F
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HECZE () 4 BBV, A 2R I S A, K R
30 min, 12 000X gB.L230 min, B EHR, *
F—2ER T8 ( bicinchoninic acid, BCA )
FERPWE, AT 12%0 T e SR
F R NI e EE I H3K ( sodium dodecylsulphate
polyacrylamide gel electrophoresis, SDS-PAGE )
465 EPVDFRE . FHS% MR W8 37 C A
1 h, iMA—$HiSRSF1/B -actin (1 :1000) , 7£
4 CHIE TIRFER, SAMER-20= 285 m
R ( Tris-buffered saline Tween, TBST) ¥t
3, A HE (1:10000) , 37 CIEE1h,
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UUERSRSF1FiA7E48 . 721196 hiEca970641 ity
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El1 SRSF17EESCCHL N fE Hh R IAKF
Fig. 1 Expression level of SRSF1 in ESCC tissues and cells

A: Immunohistochemical staining of SRSF1 expression in ESCC tissues and paracancerous tissues; B: Expression level of SRSFI mRNA in ESCC

cells; C: Expression level of SRSF1 protein in ESCC cells.

®1 ESCCHALAMEZHAHRSRSFIFEAKT
Tab.1 Expression of SRSF1 staining between ESCC tissues and matched paracancerous tissues
[(n(%)]
SRSF1 expression ESCC tissues (7=40) Matched paracancerous tissues (7=40) Ve P value

Low 13 (32.5) 24 (60.0) 6.084 0.0136

High 27 (67.5) 16 (40.0)

>
o)

1.51 1.2 W si-NC

[ si-SRSF1
seskosk

M si-NC

[ si-SRSF1
®kk

Lo} 0.8}

SRSF1

0.4 1

The expression of
SRSF1 protein in Eca9706 cell

B-actin

Relative expression of
SRSF1 mRNA in Eca9706 cell

0.0 0.0

si-NC  si-SRSF1 si-NC  si-SRSF1 si-NC  si-SRSF1

E2 RTFQ-PCR#nWestern bloti fll4 #siRNA-SRSF1/5Eca970641 ki 1 fISRSF1 mRNARILFNE 57k F
Fig.2 mRNA expression and protein level of SRSF1 in Eca9706 cells after transfection of siRNA-SRSF1 by RTFQ-PCR and Western blot

A: The detection results of RTFQ-PCR; B: The detection results of Western blot. ***: P<<(0.01, compared with si-NC.
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157 -@-si-SRSFI
- si-NC

= 1.0
'§ PTT]
8
:‘_‘E dskk
S 05fF
E *
O

0.0

0 24 4 7 9%
t/h
El3 SRSF1{Ri#Ecad7064HAaILFEEE /1
Fig.3 SRSF1 promotes proliferation of Eca9706 cells
*: P<<0.05, compared with si-NC; ***: P<<0.01, compared with si-NC.

si-NC

i-SRSF1

2.4 SRSF1XtESCC Eca97064H AT 7% i 220E
Transwel SZ5 R 25 R 7k, siRNA-SRSF1
REYLZH A0 T RS B H S5 siRNA-NCZHAH e I )
/b (t=6.954, P=0.0022, [¥4) , #E/RSRSFI17E
PRSI AT $E R ESCCA T F2 RE
2.5 SRSF1%ESCC Eca97064Hpi{3 22 i &
MatrigelE B (R 7245 R s, HsiRNA-
NCZHAHL, siRNA-SRSF14HEca97064H il f= 72 /g
S B R (=12.91, P=0.0002, E5) , #x
SRSFI7E/RSN T H = ESCCAN IR 22 HE 77 .

M si-NC

10001 k%
[ si-SRSF1

The number of Eca9706

si-NC  si-SRSF1

B4 SRSF1iEE5Ecad7064 TR EE N

Fig. 4 SRSF1 enhanced migration of Eca9706 cells

##k: P<70.01, compared with si-NC.

si-NC si-SRSF1

(1X200)
o 10001 __x*% [lsi-NC
2 [ si-SRSF1
T - 800f
m .9
[ -
g § 600
< Z 400}
£ .
S 7 200f
<=
= 0
si-NC  si-SRSF1
(1X200)

El5 SRSF1iE&EEcad7064MM1ZZE4E
Fig.5 SRSF1 enhanced invasion activity of Eca9706 cells

w4k P<<0.01, compared with si—-NC.
2.6 SRSF1XfESCC Eca97064kIVEGFAR] 2%
BEAER R

KRTCGAKUEE, KBESCCHL
VEGFAR LW B TEEIEFAHAH (Ko6A,
P<0.05) . #— LK RGEPIABIEE, KM
ESCCH'SRSF1 5 VEGFARE L IEME (A
6B) , HESHAGZII¥E X (P=0.006 2) .
RTFQ-PCRIGMZE R 7%, Eca970641 il VEGFA

Iso8all M F ik ] i 7 F VEGFA Iso8bili 7l
(t=21.39, P<<0.000 1, E6C) . FE—Him
SRSF1X}ESCC Eca97064 ifi VEGFA R 2% 57§22
R s, 458 EKW, MKSRSF1/5, VEGFA
Iso8aill I3 1k L ZH 4K, VEGFA Iso8bWF I ik
e (=21.82, P<0.0001, K6D) ., Fik
gEILIR, SRSFIH] g 1EH T-VEGFA R A 5
HS2 MM ESCCAME R A 2= T .
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kkk
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Relative expression of VEGFA Iso8a
and VEGFA Iso8b (si-SRSF1/5i-NC)

I

VEGFA Iso8a VEGFA Iso8b

El6 SRSF13fESCC Eca970648 M VEGFAR] 3 5y B £ A
Fig. 6 Regulation of SRSF1 on VEGFA alternative splicing in ESCC Eca9706 cell

A: The search results of TCGA database; B: The search results of GEPTA database; C: The detection resulis of RTFQ-PCR. D: Effect of SRSF1 on VEGFA
alternative splicing regulation in ESCC Eca9706 cells. TPM: Transcripts per million. **#*: P<<0.01, compared with si—-NC.

AR, A RIEIRITHIARNRT R, BRIr i
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=z BRESEAR Y B HA m R, HAk
WG ARATEA . Hik, FHRESCCHIHZ W FI
FIWr S 19 FAnaE Y, JFRITESCCR . &
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- V4 0 0 R R T A B R L A
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YA, R R E A OGS R (7% T AR B A g

AW Seil i e A UL 2= R UESEESCC
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NFEEE R, MR TKysel70, TEL, Yes-2
MKysel 50408 % . H34k, iid Western blotfs
MSRSF1# H7EESCCAN L & /K-, 2550
/v, SRSF1#EEca97064MiE & ik, Sl
SRSF1HFI IR ZE R —E, NFFESRSFIZEESCC
A B R B, PR Eca9 70640 MR AT i 4L Y
FHCAFST . 3 1 siRNATE ARFE YL Eca9706 4 il ,
RTFQ-PCR FllWestern bloths: il %% YL i J5 1 SRSF1
FER R B MEEAKT, R ER, S0 EAM
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KA SRSF1HJEca970640 il & . CCK-8524 i
7N, SRSFIA[HEEEca9706 4 iub st e /1, [RIMt
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