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[Abstract] Objective To investigate the effect of circular RNA sirt]l (circ-sirtl) expression
on pyroptosis and angiogenesis in gastric cancer cells. Methods Pathological tissue samples were
collected from 30 gastric cancer patients from Tangshan People’'s Hospital and the First Hospital
of Hebei Medical University, and the expression levels of circ-sirtl and pyroptosis-related
proteins were detected. Gastric cancer cell lines adenocarcinoma gastric stomach (AGS), human
gastric carcinoma-27 (HGC27), Nagoya University-Gastric Cancer-3 (NUGC3), Seoul National
University-1 (SNU1), Seoul National University-601 (SNU601) and normal gastric mucosal

epithelial cell line-1 (GES-1) were cultured, and the expression levels of circ-sirtl and pyroptosis-
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related proteins were detected. Knockdown or overexpression of circ-sirtl was performed on
HGC27 cells, and the changes of cell proliferation activity, angiogenesis ability and pyroptosis-
related protein levels were detected. Results Compared with para-cancerous tissue and GES-1
cells, the expression levels of circ-sirtl and pyroptosis-related proteins were decreased in gastric
cancer tissue and gastric cancer cells. After knocking down circ-sirtl, the proliferation activity
and angiogenesis ability of HGC27 cells were enhanced, while the level of pyroptosis was
decreased. After overexpressing circ-sirtl, the proliferation activity and angiogenesis ability of
HGC27 cells were weakened, while the level of pyroptosis was increased. Conclusion circ-sirtl is
down-regulated in gastric cancer tissue and gastric cancer cell lines, and overexpression of circ-
sirt]l can increase the level of pyroptosis in gastric cancer cells and inhibit tumor angiogenesis.
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Table 1 Primer sequences for qRT-PCR reactions

H A JF31(5'-3"
GAPDH F: TGTGGGCATCAATGGATTTGG
R: ACACCATGTATTCCGGGTCAAT
F:AGAGATTGTGTTTTTTGGTGAA
R:GAAGGTTATTTGGAATTAGTGC
1.3.3 Western blot W4E4H L, H PBS w1k 3 I
Ja S RIPA 2 A . KX e T
4 °C .15 000 r/min Z&fF F &L 10 min, #.0J5 . H
B LW i BCA 5] & 0 g b 3 v 81 R o vk
B ZJE B E AN ZE SDS-PAGE % i N i#
fTHIKT B, I %% PVDF B F, ZEEET.H
SUMERE A WX B AT M, 2 5 5 —Prim (1
10007 4 CTFWE LK. AR5, kL fii 1 —Hii
W(1:10 000) SRAEE R FWE 1 h, HJa.miE L
M ECL fb2f k6w % & A 4 AT 52 .
134 circ-sirtl i R B MEIK  cire-sirtl i F ik
( overexpression, OE ) # & F1 B %} &
(overexpression negative control, OENC) # {4,
cire-sirt]l @K (short hairpin RNA,shRNA) % /& F1
B 4 XF B (short hairpin RNA negative control,
shNO) #fA B0 [ Bl B AL 2 | f% HGC27
00 4 4 M B ciresirt] B9 HGC27 40 Mtk
(shsirt1-HGC27) K HFI 4 x5 B 20 jg bk (shNC-sirt]-
HGC27) (it ik cire-sirt] B HGC27 4 (sirtl-
OE-HGC27) J& H: B 4 %F B8 40 M #% Csirtl-OENC-
HGC27),
1.3.5 EdU 75 a4l m T 6 LRk . ff
HBREE 80% ., A 50 pmol/L EAU & 7 4b 2 41
M2 ho SR H 4% 2 R W EEAE = R T [ E 4
15 min, RJ5.7EE R TR AM S 0.5% Triton X-
100 A H 30 min, BJ5 6 H EAU RBREY 5
A0M /2 N 30 min, 40 M A% ] DAPT i ) 2% @
10 min, JfF2E 90 W U T WLEE .

cire-sirtl

W £ 4 35 5% b
15 M8 3 w0 BT, () ELISA 350 & 46 il
1L-1B i1 1L-18 /K-,

1.3.7 MEAEMEE  KEE % B Matrigel I8
#2200 pL BEFLINA E 24 FLBR N L8R5 T 37 C T
B 1 h fff Matrigel & % &, B f5. ¥ 200 pL
HUVECs £0 s (29 10 000 ) 8 T 24 fLAR A,
HUVECs 40 Mifd /3 4 M. shsirtl-HGC27 |- 3 41,
shNC-sirt1-HGC27 |3 4, sirtl-OE-HGC27 L i
4., sirtl-OENC-HGC27 | 3% 4. BUAT & % 4
HGC27 40 1% 5% E % 200 pL A B &AL, K
12 h J 7662 W GUBE T UL 5% I 45 T 1 20, 1
Image J BAFGE T BV KM S i it .

1.4 %it2¢J7k W Graphpad Prism 8.0 4t
A S . THE BORLR M T AR A ¢ R | B
R 7 2253 B fl SNK-¢q K5, P<<0.05 HZERH
gitEE L.

immunosorbent assay, ELISA)

2 % ES

2.1 HEALMAMEART cire-sirel A0 EE TR
St It qRT-PCR Fl G 95 20 24k 2 G 8, 53 il A6
W8 g A BRI 55 42U cire-sirt]l \NLRP3, N-
GSDMD il cleaved caspase 1 YR EHEMN ., Z5H T
7N, cire-sirtl, NLRP3, N-GSDMD A
caspase 1 7E B SUP YRR, A, B4
ML & cire-sirtl, NLRP3, N-GSDMD Fl cleaved
caspase 1 Fik AL K i 3% Bl 1L-18.1L-18 7K
FEMET GES- 1 4ifl. Wk 2.3 3,14 1.
®2 BFEATMBAR circ-sirt] NLRP3.N-GSDMD #
cleaved caspase 1 #3F & 1% 7k F Lk &

Table 2 Comparison of relative expression levels of

circ-sirtl, NLRP3, N-GSDMD and cleaved caspase 1

cleaved

in para-cancerous tissue and cancer tissue

(n=30,7 ts)
cleaved
21 51 cirtl-sirtl NLRP3 N-GSDMD
caspasel
ez 1.0040.12  1.0040.19  1.00£0.14  1.00%0.18
Ji 41 40 0.364+0.09 0.31+0.11  0.22+0.08 0.28=+0.06
18 36.950 25.196 51.472 44,081
P 1A <<0.001 <0.001 <0.001 <<0.001
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Table 3 Comparison of relative expression levels of circ-sirtl, NLRP3, N-GSDMD and cleaved caspase 1

in different cell lines and levels of IL-1p, IL-18 in culture supernatant

(n=3,x *5)
N-GSDMD/ cleaved caspasel/
ENIUES cire-sirtl NLRP3/GAPDH 1L-1B(ng/L) 1L-18(ng/L)
GAPDH GAPDH

GES-1 1.0040.04 0.65-0.06 0.50£0.05 0.480.03 55.3845.02 51.4243.86
AGS 0.43+0.07" 0.27+0.03" 0.19+0.04* 0.16+0.02" 31.54+3.12" 34.834+4.18"
HGC27 0.3240.04* 0.21+0.05" 0.16+0.02" 0.14-+0.04" 20.18+3.14" 17.69+4.55"
NUGC3 0.45+0.05" 0.330.04" 0.260.04" 0.2140.02" 39.05+6.32" 35.2844.19"
SNU1 0.52+0.05" 0.30+0.05" 0.23+0.02" 0.19+0.04" 37.46+4.44" 30.8245.01"
SNU601 0.47+0.07" 0.26+0.03" 0.20+0.04 " 0.14-+0.02" 31.28+3.05" 29.1644.35"

F {4 57.030 37.800 34.220 57.760 21.510 18.860

P 1§ <<0.001 <<0.001 <<0.001 <<0.001 <<0.001 <<0.001

* P {<C0.05 5 GES-1 40}l b4 (SNK-q #:56)

FESHAR

N-GSDMD

NLRP3

cleaved
caspasel

N-GSDMD

NLRP3

cleaved
caspasel

GES-1 AGS HGC27 NUGC3 SNU1 SUN601

E1 BREAKMMEARERF circsirtl HARETKESH

AR AL 2 e (6 25 ] (X 200) ;B.Western blot #5284 I

Figure 1 Analysis of circ-sirtl and cell pyroptosis levels in gastric cancer tissues and cell lines
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L, shsirtl-HGC27 1 28 41 i 2 1 i 1 487 5
KBRS B B B 5 5 sirt1-OENC-HGC27 |
W H, sirt]1-OE-HGC27 | 1% 2H 40 M % 1 1 1fi
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Figure 2 The effect of circ-sirtl on pyroptosis and proliferation of HGC27 cells

HGC27

Merge

R4 BUR circ-sirt] Xf HGC27 4 A £ 1 Fn 1 58 B9 S Mg
Table 4 The effect of knockdown of circ-sirtl on the pyroptosis and proliferation of HGC27 cells
(n=3,x £s)
N-GSDMD/ cleaved caspasel/
45 NLRP3/GAPDH 1L-18(ng/L) 11-18(ng/L) EdU H % 3% g ok i
GAPDH GAPDH
shNC-sirtl 0.244-0.03 0.1940.05 0.1840.02 22.0543.28 24.1743.96 1.00+0.05
shsirtl 0.11£0.03 0.07+0.02 0.09+£0.03 9.12+1.96 11.024+2.35 1.884-0.09
t 18 6.155 5.301 4.984 8.101 8.663 14.038
P 1A <20.001 <0.001 <0.001 <20.001 <0.001 <0.001
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Table S The effect of overexpressionof circ-sirtl on the pyroptosis and proliferation of HGC27 cells

(n=3,x £s)
N-GSDMD/ cleaved caspasel/ .
20 51 NLRP3/GAPDH IL-1B(ng/L) 1L-18(ng/L) EdU #f X} 5¢ ik i
GAPDH GAPDH
sirt1-OENC 0.20£0.04 0.21£0.02 0.1740.03 20.47+3.56 21.92+4.01 1.0040.03
sirt1-OE 0.6240.07 0.57240.04 0.51£0.05 75.6248.84 81.664+10.22 0.3140.04
t 8 10.440 8.102 13.027 15.382 19.412 11.102
P& <20.001 <20.001 <20.001 <20.001 <20.001 <20.001

ShNC-sirt1-HGC27_Li& 4
; Y

3 circ-sirt] 3 HGC27 4A i ph 8 I &5 4 A B &2 M ( X 200)

shsirt1-HGC27_Li&E4H

sirt1-0ENC-HGC27_Ei%4H sirt1-0E-HGC27 B4

Figure 3 The effect of circ-sirtl on tumor angiogenesis in HGC27 cells ( X 200)

®6 RLR circ-sirt] Xt HGC27 4R A Bib 8 [ & 4 FX A9 5% Ml
Table 6 The effect of knockdown of circ-sirtl
on tumor angiogenesis in HGC27 cells
(n=3,x £s)

4151 BEK (um)
shNC-sirt1-HGC27 342 36 664.33+1 121.91 43.67+1.53
shsirt1-HGC27 b i 4 58 802.00+1 341.26  77.35+2.52

¢ 21.937 20.006

P A <20.001 <20.001

£ 7 FFRIE circ-sirt] Xt HGC27 4 B B Je5 i & 2E BX, B9 22 i

Table 7 The effect of overexpression of circ-sirtl

By e

on tumor angiogenesis in HGC27 cells

(n=3,x £s)
20 51 BEK (um) B 6
sirtl-OENC-HGC27 &4 35 764.00E757.82 45.33+1.15

sirtl-OE-HGC27 {541 20 235.33+£1 274.75 19.1841.08

t {8 18.145 16.732
P14 <0.001 <0.001
3 3t it

WFgE 1 R B, cireRNA 5 Z R 0 H 2 9
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YR AE T T DL A S R A T A ISR TR S R A Y
PO IR G o2 A0 g A, BRSNS, Bk 2)
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i 27 f 92 A4 92 T 9 R R T I R B n RN AR R LS
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I SR BT R B e B R T . T v B e A R AR T
JK V- Rl % 1 5k 1 98 T 20 B AR T 2 9 o B
A5 R B, cire-sirtl 5 1M & F NLRP3,
N-GSDMD. cleaved caspase 1 7E 5 %% 2H 2L F1 40 g &=
R ILE D RIB IR, TESE— 2P UK cire-sirtl
Jo . B A MR T KR — 2D AR O 3R A
cire-sirtl J5 . B % 40 M £E T K P A 2B T, £ W
circ-sirt] FJRES 5 T B 9 40 M £ T R A IR 4

I g o 4 A AR S BN i — 2 e ) i
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A cireRNA 76 5 98 1045 A o 7% v BE AT fig 2
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