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swell v & M & A549 HCCS827 #m iz £ 4k 71, & & JR #7 i 3% (western blot )4 SPARCL1,p-MEK . MEK . p-ERK1/2 .ERK1/2 %&
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SPARCLI1 Regulates Proliferation, Apoptosis and Invasion of Non-Small
Cell Lung Cancer Cells through MEK/ERK Signaling Pathway*
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ABSTRACT Objective: To analyze the influences of secreted protein acidic and rich in cysteines-like protein 1 (SPARCLI1) on the
proliferation, apoptosis and invasion of non-small cell lung cancer (NSCLC) cells, and to explore the role of Mitogen activation inhibitor
(MEK) / Extracellular regulated protein kinase (ERK) pathway in it. Methods: From September 2019 to June 2021, the cancer tissues and
corresponding adjacent tissues of 84 NSCLC patients who received surgical treatment in our hospital were collected, real time quantita-
tive reverse transcription polymerase chain reaction (qRT-PCR) method was applied to measure and compare the expression level of
SPARCLI messenger RNA (mRNA) in tissues and normal lung epithelial cells HBEpiC and NSCLC cells A549, HCC827, H1299 and
H292. A549 and HCC827 were selected for culture and grouping, they were divided into control group, NC siRNA group, SPARCLI1
siRNA group, U0126 group (MEK/ERK specific inhibitor), and SPARCL1 siRNA plus U0126 group. Cell counting kit 8 (CCK8) method
and the plate cloning method were used to measure the proliferation of A549 and HCC827 cells, flow cytometry was applied to determine
the apoptosis of A549 and HCCS827 cells, Transwell chamber method was applied to determine the invasive ability of A549 and HCC827
cells, Western blot was applied to detect the protein expression of SPARCLI, p-MEK, MEK, p-ERK1/2, ERK1/2. Results: The SPAR-
CL1 mRNA expression level in NSCLC tissues was lower than that in adjacent tissues (P<0.05). Compared with HBEpiC cells, the
SPARCLI1 mRNA expression level in NSCLC cells A549, HCC827, H1299 and H292 cells decreased (P<0.05). Compared with the con-
trol group, the SPARCL1 mRNA expression level, protein expression and apoptosis rate of A549 and HCC827 cells in SPARCL1 siRNA
group decreased (P<0.05), the OD,5,, number of colonies formed, number of invasive cells, p-MEK/MEK, and p-ERK1/2/ERK1/2 protein
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expression increased (P<0.05), the SPARCL1 mRNA expression level, protein expression and apoptosis rate of A549 and HCC827 cells

in the U0126 group increased (P<0.05), the OD,5 number of colonies formed, number of invasive cells, p-MEK/MEK, and
p-ERK1/2/ERK1/2 protein expression decreased(P<0.05). Compared with the SPARCL1 siRNA group, the SPARCL1 mRNA expression
level, protein expression and apoptosis rate of A549 and HCC827 cells in SPARCLI siRNA plus U0126 group increased (P<0.05), the
OD,s, number of colonies formed, number of invasive cells, p-MEK/MEK, and p-ERK1/2/ERK1/2 protein expression decreased (P<0.05).
Conclusion: SPARCL1 may affect the proliferation, invasion and apoptosis of A549 and HCC827 cells by regulating MEK/ERK

pathway.
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HBEpiC .A549 HCC827 .H1299 H292 4l 11 7 SCRHE A4
BHEABRA R ECL fh2 &R & A L3 = RAEYHEAR
A R /2y 7 ;SPARCLI p-MEK MEK p-ERK1/2 ERK1/2,
GAPDH %t EHi o — 40 A 32 abcam A 7], PCR I A
FERR R RBHE A A 5 RSO [ AR T 4k A e i
A BRA T

1.2 ik

1.2.1 5K NSCLC fE A A 5= B 48 SPARCLI {5 {# RNA
(mRNA) JUE  W4E 2019 4 9 H ~2021 4F 6 H WA IR Btk
ZFARIGITIY 84 i) NSCLC B & A 2L S MR o5 42, A 0
. GIARRIE: 0 BIFFA R R MR I2Y7 HE ) (2015 4FRR)
f1OCT NSCLC 2WibrifE!™; 0 TNM 438 TH# -1 ;0 &k
1250 WA >6 50 IEREER 8, HEBRbRUE
0 ARATEGHEZI MIT B 0 GIFH BB ME R o e s ;
0 HIFH BB 0 B BRI R . AR
BERFBEMEIRE, AMRERKPECIEZ NS
i o AT TRIzol I FIFR VR A L SIS A SUA EFR AL RNA,
H—%E f RNA #4735 5% A cDNA i ek 791, 72
52 J 95 CHikbF 2 min, (95°C 10s,55C 155,72°C 10's)
x 40 @ LE 2 ¢ O PR ITAG SPARCLI mRNA Fiki, 5|4
W1,

% 1 SPARCL1 &35 #1F75

Table 1 SPARCLI and internal reference primer sequence

Gene Forward primer 5'-- 3' Reverse primer 5'-- 3'
SPARCL1 mRNA CAACTGCTGAAACGGTAGCA GAACTCTTGCCCTGTTCTGC
GAPDH CCTGCCGTCTAGAAAAACCTG AGTGGGTGTCGCTGTTGAAGT

122 MpEiEs R4 F% HBEpiC.A549 HCC827 H1299,
H292 2 Jf % MR 3= THE S48 N, SR 1.2.0 J7 36 I e 40 i
SPARCL1 mRNA Fik{EH . HEHL A549 HCC827 4 fE A
GEYNAE, 45t HRAL NC siRNA 4 (%53% NC siRNA) . SPAR-
CL1 siRNA 41 (/%% SPARCLI siRNA) U0126 4 (35532 3E R
Jm 2 wmol/L U0126) SPARCLI siRNA fi U0126 ZH ( %%
SPARCLI siRNA , 3 TH32 E A FR I 2 wmol/L U0126)

123 SHESEFHHRBE IR M (gRT-PCR)ZEME A549,
HCC827 4 ffl SPARCL] mRNA Fik1ER  FEEU2 AS49,
HCCR827 4iijifd i, RNA, Z18 1.2.1 JrikillE A549 HCC827 41
ffirfr SPARCL1 mRNA ik,

1.2.4 #ARait#E (CCKS8) ik AR T4 e BE ik U € 40 A 3 3R
I 1.2.2 Sp 00 54520 AS49 HCC827 445t T 96 L
(2% 107 §L),155% 48 h J5in A 10 L CCK-8 / fL., 4k £t %
2h 5, PUAE 450 nm ARWDOEEE , B ODas 44 X0 B 240 M0 817 1
FRIFBERERRE , FE IR AL 200 204D , 2550 73R . B 9%
23 J& A G R BL AR AT LA e R, R B AR #
25 HIEW, TR E AR 5 mL [ 15 4350 SR 23 [ E W n
i GIEMSA RIS 5% 10~30 7340, 4R J5 FHUR K Zt8 vk
FYOI, 23 TR BT L] B B i — sy A 1435 DI
B AR AU (IG5 THECR T 10 4R se ekl

125 XA EMMAT KA S =Wy 5.0%



- 2634 -

DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol23 NO.14 JUL.2023

10° 4~ /mL, B 100 L A 5 wL V-FITC A1 10 WL PI, [-3
A LA SRS A B T
1.2.6 EAEZEREAHIM  Transwell /NZE AL A Matrigel
4k 3 hJ5, #hn 5% 109 fL A549 HCC827 4ififl, F=IA
500 wL DMEM 3 %3 0% 7 48 h, 22 58 F s [ 12 (4% )AS549
HCC827 4l 45 fH 42 (0.1%) Yo, PRk 5 M LET G2 0 s
pUEZ3S
1.2.7 BB RENIE L (western blot )i ME B FRIE ML
YA, BRI N S . SR RS _ A, SDS-PAGE
B LK /> B 7% 2 PVDF I, 5% B 4= 05 141 2 he dshn—3t
SPARCL1  (1:1000) .p-MEK  (1:2000) MEK (1:2000),
p-ERK1/2(1:1000) . ERK1/2(1:1000) .GAPDH( 42, 1:5000)
ACHWEE W, U —H0(1:5000)F = RIFE 1 h, i ECL 1k
2RI ST AT W o 8T Tmagel #4443 B 8 1 450
PR A
L3 Git=aHh

fiiH] SPSS 25.0 #EATGE 140 HT , THE R (ot 5) R, 4
B) LA A ¢ 4Gy, SRR 28 22 0 B T 2 A IRl iy Lo A, i —
AL HLBIUR T snk-q #6356, P<0.05 $l W25 a Gt L.

2 &R

NA kKT H5HEHRBBEM (P<0.05),U0126 2 A549,
HCC827 4l SPARCLI mRNA Fik/K V- 5F/ A RETHE(P<
0.05); 5 SPARCLI siRNA 414}t ,SPARCL1 siRNA Jji U0126
41 A549 HCC827 4iififi SPARCL] mRNA ik /K F 58 ik
FHE(P<0.05). W34 .F 1.

% 2 NSCLC AR 555 E A 5 SPARCL] mRNA RikkFERik
(;t s,n=84)
Table 2 The expression level of SPARCL1 mRNA in NSCLC tissues and

adjacent tissues (x* s, n=84)

Gruops SPARCLI1
Paracancerous tissue 1.00+ 0.00
NSCLC tissue 0.28+ 0.04
t 164.973
P 0.000

% 3 SPARCL1 mRNA ZEIEE MR 5 NSCLC AR PHIRIE
(2% s,n=6)
Table 3 Expression of SPARCL1 mRNA in normal cell lines and different
NSCLC cell lines(x+ s, n=6)

2.1 NSCLC 842 A B ZRArh i SPARCLI ik Giruops SPARCLT mRNA
SPARCLI 7 NSCLC #4141 mRNA 23k /K A% Fse41 HBEpiC cells 1.00£ 0.00
4l (P<<0.05); 5 HBEpiC 41 g #H & ,NSCLC 41 fti A549, A549 cells 0.25% 0.01°
HCC827 . H1299 H292 #iiffi ' SPARCLI mRNA ik 7K - [ HCC827 cells 027+ 0.02°
vk Bt > 0 S E
(P<<0.05), 4+ SPARCL1 mRNA ik M XK A9 AS49 5 1299 cells 043+ 0.03*
HCC287 4l R J5 emioc 4, W3 2.3 3,
H292 cells 0.51+ 0.05°
2.2 &4AZHEE SPARCLI FikfER
5%t BRLLAR L, NC siRNA 41 A549 HCC827 4 i SPAR- F 711692
CL1 mRNA (kK FH5EHRBER LG EE L (P> p <0.001
0.05),SPARCLI siRNA 4] A549 HCC827 #iii SPARCL] mR-  Note: compared with HBEpiC cells, ®P<0.05.
x4 &4H A549 HCCS27 #HAE SPARCL] FiA{E R (x+ s,n=6)
Table 4 SPARCLI expression of A549 and HCC827 cells in each group(xt s, n=6)
A549 HCCR827
Gruops
SPARCL1 mRNA SPARCLI protein SPARCLI mRNA SPARCLI protein
Control group 1.01+ 0.02 0.62+ 0.06 1.02+ 0.12 091+ 0.11
NC siRNA group 0.99 0.02 0.59%+ 0.05 1.01% 0.12 0.92+ 0.11
SPARCLI siRNA group 0.25+ 0.02* 0.30% 0.02* 0.37+ 0.04* 0.28%+ 0.03*
U0126 group 1.24+ 0.11* 0.97+ 0.09* 1.31% 0.12° 1.26x 0.11°
SPARCLI1 siRNA plus U0126 group 0.43+ 0.03" 0.52+ 0.09° 0.59+ 0.07° 0.49+ 0.06"
F 376.014 77.246 85.050 110.419
P <<0.001 <0.001 <<0.001 <<0.001

Note: Compared with the control group, *P<<0.05; compared with SPARCLI siRNA group, "P<<0.05.

2.3 KAMAEEAE LR
5xFREZHAH LY, A549 HCC827 4 i NC siRNA 4] OD,q.
TR A% R ST & X(P>0.05),SPARCLI siRNA £

OD s, T2 FETE BT 5 (P<<0.05),U0126 2H OD .. 5a FETE 5K
A% (P<<0.05); 5 SPARCLI siRNA £ #f [t , SPARCL1 siRNA
T U0126 41 OD.s, . e BT AR IR (P<0.05), W.3R5.[12,
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B 1 &40 AS549 4aBE( _E ). HCCS27 #Af( & )SPARCL] &R Fik

Western blot
Fig.1 Western blot of SPARCLI protein expression in A549 cells (upper)
and HCC827 cells (lower) in each group
Note: A: control group; B:NC siRNA group; C: SPARCLI siRNA group;
D: U0126 group; E: SPARCLI siRNA plus U0126 group.

2.4 ZEMMATRENLE

5% REZE A He , A549 HCC827 4l fifi NC siRNA £H 1%
% BTG H %2 X (P>0.05),SPARCLI siRNA ZH i 7= % AL
(P<<0.05),U0126 0¥ 1-ZF} 15 (P<0.05); 5 SPARCLI siR-
NA 20 # L. , SPARCLI siRNA Jiit U0126 A A T-ZF 5 (P<
0.05). W3 6.3,
25 EAMMEBERILE

5%t B e, A549 HCC827 41l fifd NC siRNA 2 {52241
M B TS 112 X(P>0.05),SPARCLI siRNA Z1 {5241
g (P<0.05),U0126 21127241 MIAR#IE (P<<0.05);5
SPARCLI siRNA 414 ., SPARCLI siRNA Jit U0126 ZH {52241
MIE AR (P<0.05), L3R 7.1 4.
2.6 £4AYAN MEK/ERK i BE1H X E BRI LR

5 %t B8 41 AH Ik ,A549 HCC827 #H i NC siRNA 4
p-MEK/MEK p-ERK1/2/ERK1/2 % [1 %3k 9% 5 T4t 2%
# X (P >0.05),SPARCL] siRNA 4| p-MEK/MEK,
p-ERKI1/2/ERK1/2 & 1 #* 5 J+ & (P <0.05),00126 #H
p-MEK/MEK ,p-ERK1/2/ERK1/2 % [ # kP& (P<<0.05); 5
SPARCL1 siRNA 4] #H Lt ,SPARCL1 siRNA fii U0126 4
p-MEK/MEK . p-ERK1/2/ERK1/2 % 1AM % (P<0.05) , .32
8.F 5,

% 5 A549 HCCS827 4RI 4H OD,y, FNTTPEF B LL B (1t 5,0=6)
Table 5 Comparison of OD,s, and clonogenic number of A549 and HCC827 cells in each group(x* s, n=6)

OD,s, Number of clones
Gruops
A549 HCC827 A549 HCC827
Control group 1.19+ 0.13 0.94% 0.11 42.81% 5.35 77.86% 9.73
NC siRNA group 1.21% 0.10 0.95+ 0.02 44.76x 5.59 76.94% 9.61
SPARCLI siRNA group 1.94+ 0.18° 1.59+ 0.19° 94.85+ 11.95° 128.59+ 16.07*
U0126 group 0.82+ 0.08* 0.38+ 0.04* 21.39% 2.66° 39.76+ 4.95°
SPARCLI siRNA plus
1.51+ 0.15° 1.03%+ 0.12° 55.82+ 6.97° 99.82+ 12.47°
U0126 group
F 59.397 85.574 84.907 51.355
P <0.001 <0.001 <0.001 <0.001

Note: Compared with the control group, *P<<0.05; compared with SPARCL1 siRNA group, *P<<0.05.

C
B2 A549 HCC827 4AM & 4B FR e FEE
Fig.2 Plate cloning of A549 and HCC827 cells in each group
Note: A: control group; B:NC siRNA group; C: SPARCLI siRNA group; D: U0126 group; E: SPARCLI siRNA plus U0126 group.
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& 6 A549 HCC827 M AAT R LB (vt 5,0=6)

Table 6 Comparison of apoptosis rates of A549 and HCC827 cells in each group (x* s, n=6)

Apoptosis rate( %)
Gruops
A549 HCC827
Control group 21.35+ 2.66 16.57+ 2.07
NC siRNA group 20.76% 2.59 17.21% 2.15
SPARCLI1 siRNA group 8.72+ 1.09* 9.17+ 1.14*
U0126 group 25.82+ 3.22° 22.39+ 2.79*
SPARCLI1 siRNA plus U0126 group 1491+ 1.86° 12.86+ 1.60°
45.618 35.940
<<0.001 <<0.001
Note: Compared with the control group, *P<<0.05 compared with SPARCLI siRNA group, "P<<0.05.
ra #F | o ¥ o] S
= # | | | o
A B C D E

B 3 A549.HCC827 #if-& A 4HAEE
Fig.3 Flow cytometry of A549 and HCC827 cells in each group
Note: A: control group; B:NC siRNA group; C: SPARCLI siRNA group; D: U0126 group; E: SPARCLI siRNA plus U0126 group.

7 A549 . HCC827 4 & B2 MAEI L B (xt 5,n=6)
Table 7 Comparison of invasive cell numbers of A549 and HCC827 cells in each group(xt s, n=6)

Number of invasive cells

A549 HCC827

SPARCLI siRNA plus U0126 group

Control group
NC siRNA group
SPARCLL1 siRNA group

U0126 group

195.77+ 24.47 217.52+ 27.19

184.39+ 23.04 220.80% 27.60
249.83+ 31.22¢ 332.55+ 41.56°
118.59+ 14.82° 104.38% 13.06
200.94+ 25.12° 195.72+ 24.46°
22.496 49.654

<0.001 <0.001

Note: Compared with the control group, *P<<0.05; compared with SPARCLI siRNA group, °P<<0.05.

3 ¥ig

NSCLC J& Tifig i) e,

BETRHE . B T4
AV AR, D9 NSCLC R SE K A R AL 1 RT REM. Ay
T2 HHRFE NSCLC AHSEH 1% NSCLC {4 Fi i il A7 24
3. SPARCLI J& T* SPARC RN b , HE K E i T A e fA 4q

22-25, I IX BRAE 22 Fsie Hh 23R B M), SPARCLI BEAITT Tz
FIR T NES AR, AR WB A M T AL 2RI T R IA T
8. Bawazeer ¢ ¥ i@ 15143 #7 SPARCL 3 5 153210714 D) %
157719521 3K £ 251k 5 VEGF (451, , % 31 SPARCL 2[4
ZATELEFL I h R H5E H AR ] Regensburger 5B 5 i i
P SRS SEI IAIE T SPARCL T X4 45 1 I 28 481 11 45 3
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BEPEGRAE . EHEREIE 1 B PR ZH 2 DNA BIEARTS DA IR m] BEAE A iR i il X A4V L AE R AR T 4y
DL AT SPARCLI A i i Py s B FH B4R CPG iz, RIS T 25O A 2 Wrbn i) , A 1t — 2B 9

HCC827

L0
od-:‘)!‘( "-":.

A B C D E
B 4 A549 HCC827 R & LHE L MAnE

Fig.4 Invasive cell diagram of A549 and HCC827 cells in each group
Note: A: control group; B: NC siRNA group; C: SPARCLI siRNA group; D: U0126 group; E: SPARCLI siRNA plus U0126 group.

% 8 A549 HCC827 iM% 4H MEK/ERK i B85 A bL3 (« 5,n=6)
Table 8 Comparison of MEK/ERK pathway related proteins in A549 and HCC827 cells(xt s, n=6)

A549 HCC827

Gruops

p-MEK/MEK p-ERK1/2/ERK1/2 p-MEK/MEK p-ERK1/2/ERK1/2
Control group 0.85+ 0.11 1.12+ 0.14 0.62+ 0.07 0.57+ 0.07
NC siRNA group 0.86% 0.10 1.11%+ 0.13 0.61% 0.07 0.59+ 0.07
SPARCLI1 siRNA group 1.59+ 0.19* 1.78+ 0.22¢ 1.32+ 0.16* 0.98+ 0.12¢
U0126 group 0.35+ 0.04* 0.42+ 0.05* 0.33+ 0.04* 0.24+ 0.03*
SPARCLI1 siRNA plus U0126 group 1.14% 0.14° 1.32+ 0.16° 0.95+ 0.11° 0.70+ 0.08°
F 7.784 63.796 88.063 67.552
P <<0.001 <<0.001 <0.001 <0.001

Note: Compared with the control group, *P<<0.05; compared with SPARCLI siRNA group, "P<<0.05.

PMEK - — D e P —— D e— —

ViR A D S S MER A D S S

P ERR1LD ..’—z S EREIE ..'—z
L c— | — L — L —
v EESESsesm o RIS

A B C D E A B C D E
B 5 A549 4RfE( £ ) HCC827( T E )4AAE &4 MEK/ERK i& B 16X % B % i% Western blot
Fig.5 Western blot of MEK/ERK pathway related protein expression in A549 cells (upper) and HCC827 cells (lower)
Note: A: control group; B:NC siRNA group; C: SPARCLI siRNA group; D: U0126 group; E: SPARCLI siRNA plus U0126 group.

AHF5EH NSCLC 4541 4! SPARCLI mRNA F£ih/KF  NSCLC HI 1k, /& NSCLC [ 3R o AR5 i 1 55 Yk,
BEBIE S HA PR, 7EEm 40P SPARCLI mRNA #3708 ZHUTEL SPARCL1 ik, &P A549 HCC827 #iijify OD.s /K F-FF
R FIEH A, 5 Isler ZUIF 57 —30,JESC T SPARCLI 78 5 eI BT , R 224N BT, W 3R TR 3R IT
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¥k SPARCLI FiAr] T} A549 HCC827 Afifnyiesa . =28k

J1, FFREAR AS549 HCC827 4AMifdf A T-HE ST, (HIJLEX SPARCLIL

%zuﬁ HE A549 HCC827 4 f -tk b A K A HLI 5 it — 20

MEK/ERK J&— & 2 ML IR A OCA 514 il i, MEK 1] 5

L3 RAF 5590800 , 0% 59 MEK 9F— 25 30 RN IRy

ERK, i {bJm B ERK JE AL, 51 & M A6 FE AN 24507,

Ji #2 3 ,MEK/ERK. #J J8 #% miR-21 £ 5 %} EGFR % 2% %l
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