AR FIiE 2023668 $31% HoM
+ 400 -+ Journal of Prevention and Treatment for Stomatological Diseases, Jun. 2023, Vol.31 No.6 http://www.kqjbfz.com

[ DOI ] 10.12016/j.is5n.2096-1456.2023.06.003 - EaiarzE -

5N TUER ICMT E [F X A R ik AR B A 52 1 9% 4 e
EEFhbk 2 kAl

B!, wer?, FR’, HIER?
LBEFEFHRPIEESK, WA #825(261021); 2. FHXFWREATHETTFLIEReEEF T, LA 55
(266071)

(WE] HB F05 05000 b R 2 3L /) 3L 54 B2 i (isoprene cysteine carboxymethyl transferase , ICMT)
F R X e 4 A B A 2 1 9 (salivary adenoid eystic carcinoma, SACC ) 4l jd F 7% F1 12 22 1) 52 ) K AH S ML,
SACC Hy 7> T HEENATT SRS ARIG . F73k  IRONE I7 IR B 18 20 SACC-LM 1 SACC-83 , 2R i Jot 1Ak 2%
PRIGEES 6 Y2 (19 7512, B4 ICMT siRNA % 94 2 A SACC-LM F1 SACC-83 4l gt (5341 ) , IF 43 5l % & 25 A0S fE 41
FTEF 44X HR 4 (7 Y& NC-siRNA ) o i 33 qRT-PCR Fzill #% 4L J5 45 41 41 i ICMT 1 RhoA ) mRNA 2% 35 9 BH ff T
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[Abstract] Objective To investigate the effect of isoprene cysteine carboxymethyltransferase (ICMT) gene on the
migration and invasion of salivary adenoid cystic cancer cells (SACC) and the related mechanism, to provide experimen-
tal evidence for molecular targeted therapy of SACC. Methods Adenoid cystic cancer cells SACC-LM and SACC-83
were cultured in vitro, and siRNA was transfected into human SACC-LM and SACC-83 cells (experimental group) by

transient transfection of a liposome vector. A blank control group and negative control group were set up respectively
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(transfected NC-siRNA). qRT-PCR was peformed to measure the mRNA expression of ICMT and RhoA in each group af-
ter transfection and to determine the silencing efficiency. The expression of ICMT, membrane RhoA, total RhoA, matrix
metalloproteinase-2 (MMP-2), matrix metalloproteinase-9 (MMP-9) and Rho associated with coiled helical binding pro-
tein kinase 1 (ROCK1) in each group was detected by Western blot. The proliferation abilityies of SACC cells was de-
tected by CCK-8 assay. The migration and invasion ability of SACC cells were detected by comparing the relative heal-
ing area of cell scratch assay and the number of Transwell assay cells. Results  After transfection of ICMT-siRNA into
SACC-LM and SACC-83 cells, the expression of I[CMT gene and protein in the experimental group was significantly de-
creased compared with the negative control group and blank control group (P < 0.05), but there were no significant dif-
ferences in the expression of RhoA gene and total protein among all groups (P > 0.05). The expression of RhoA mem-
brane proteins, ROCK1, MMP-2, MMP-9 in the experimental group was significantly decreased compared with that in
the negative control group and blank control group (P < 0.05). Cell proliferation ability was significantly decreased (P <
0.05). The migration and invasion abilities were significantly decreased (P < 0.05). Conclusion /n vitro silencing of

ICMT gene can effectively inhibit the migration and invasion of human SACC-LM and SACC-83 cells, and the mecha-

nism may be related to RhoA-ROCK signaling pathway.

[Key words] adenoid cystic carcinoma; RhoA; isoprene cysteine carboxymethyl transferase; small interfering
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cinoma, SACC) # UL T/ INWE Y AR , 38 AT 2 A= 11 i
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SACC-83 [} ICMT J& K i 3k , 11 %F SACC 4 ff 1=
ZERNAT S 05 i B AR AL, A SACC 1 43 T #E [n]
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B2 BE 11 BHE AL RPMI-1640 17 37 56 (325 3% 20
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H1[E ) , TB Green Premix Ex Tad™ &7 £ (TAKARA
2 W, HA) , ICMT JE Al PCR 51 %) (Proteintech 23
), 3£ E ), RhoA (Proteintech 22 &) , 32 [# ) , GAPDH
4 1 (Proteintech 24 &l , 2 ) , ICMT siRNA (] JH
HAEYRHARA R P E) . RS Z YR
ICMT ( Abcam 2~ 7 , #£ [E ) , RhoA ( Abcam 2~ ) , Bt
), Rho JCIHK 3% 45 1 W2 HE 45 & 25 F1 U 1 (Rho as-
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YL ), FE 5 4 )& 5 F -9 (matrix metalloproteinase-9,
MMP-9) (Abcam 23 #] , 9 [ ) , GAPDH Ht {4 (Abcam
o] ) FEHUR AR 1 G (immunoglobulin
G, IgG) P91 (Abcam A &), ¥ [H ) , Transwell /N %
(Abcam 2 w) , 9& 5] ) , 241 ff 5 26 1 L 40 i 2R
PR & (LR A RAEYHARARAF) . CCK-8
R & (MCE A wl, S5 ) , 18 I %% F 48 (Thermo
Forma 311, ThermoForma 2 &) , Z& [# ) , =80 CvK4H
(MDF-193, IR TR Y A R | A ED
2O ML (Megafuge 1.0 R, Heraeus 23 /), 2 [H ) , #
HLE 5 (VD-650 4 1, iR ML ER&A R
oFE] R ED) , SERF SO E B PCR AL (ABI S ], ABI-
PRISM 7000, 35 ) .
1.2 28 3% 7 A= siRNA 89 5% 3

i H 4 mL RPMI-1640 5¢ 4= 55 77 543 i 55 7= N
SACC-LM 1 SACC-83 4l ffl , F- 37 °C . 5% K FL 5%
COTHIRMF FAE 555 . FrAi K B2 FRIMIKY
80% J AT IR FE A B 4K 3 min, A 25 5 19 55 Il
BRI LOE AL, AT Z A B . Kl B
VBSOS A 12 mL RPMI-1640 58 4> 85 5% |, 4k 4k
FI, (040 M35 5 5 A T oG SR 56 P 46 103 1 L il %
o EHXFICMT 3% H )3 51 3 3 = 2% 55 52 1% ICMT-
siRNA (1), 20510 ICMT-siRNA-1 £ . ICMT-siR-
NA-2 4] \ICMT-siRNA-3 20 il — 2% B o4 %t 18 )5 511
NC-siRNA, 6 fL A 1 43 1] 4% Ff A\ SACC-LM #il
SACC-83 4l fifd, % & 35 3] 30% ~ 50% B iF A7 5% 4 .
SR 3 S S 2H (B Y4 ICMT-siRNA) | B XS IR
41 (F5 44 NC-siRNA) F145 (A0 IR . 564448 h e,
o 0 G s80%

1 EPXTICMT S H FFH1 123 3 45 ICMTsiRNA
Table 1 Three ICMT siRNA sequences designed for [CMT

gene

Product name

Product 1D Sequences (5°-3")

stB0010313A  genOFFTM st-h-ICMT-001  GAAGAAGAAATCTCACTAA
stB0010313B  genOFFTM st-h-ICMT-002  GTTAGAGTTCACACTTGAA
stB0010313C genOFFTM st-h-ICMT-003 CTTCCGCGATCGAACAGAA

1.3 qRT-PCR #] &41 ICMT ,RhoA # mRNA & iA

TER G ARG o R UL g 41 | B P o B
2 FZS PO TR A9 RNA, JF R RNA 1 ok B F 4l
J&Z , 3508 TAKARA 32055 & 36 5 1Y 2R 5 1 e DNA
LI ¢DNA A B 4T qRT-PCR X . . ICMT 51 4 J7*
H . i# 5 -CGGCATCCTTCTTACGTCGG-3" , T iff
5’ -CCACACTGTCAGGGCATAGC-3" . RhoA 51¥) ¥

¥ . EYE S5 -TGTGGCAGATATCGAGGTGGATGG -
3", F i 5 - GGCCTCAGGCGATCATAATCTTCC -
3’ . NZ GAPDH 5| #1791 : Ll 5° -GCACCGT-
CAAGGCTGAGAAC-3", Fii# 5’ -TGGTGAAGACGC-
CAGTGGA-3’ . R4 3Rl . # ABIPRISM
7000 5 B 2856 5 1 PCR X 2 /i % B 48 S by A B
(95°C 305,95 %C 5s, 60 °C 30 s, 340 MEFR)
1T qRT-PCR K I , AR 4 /4 5K 2742 43 il i+ 54 5 56
2H | BH PG BB 2 A As 3 O6E BB 2 A9 ICMT AT RhoA
mRNA B AR R 35 iE , 9290 240 £ 9% RNA K3k 5t i
TR — AT 25050, S H A 3,

1.4  Western blot %] 20 ICMT. & RhoA . % RhoA .
MMP-2 . MMP-9 .ROCK1 & & & &
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B TR 25 A f Pk . e HUK/INVA 18 1Y PVDF JiEE,
FE4°C, 100 VI ZAMF T It i it R 25 5 4%
PVDF BREICH | A BE i 45 19 5% 9 i B W34 v,
A =R T HAE SRR h, A —$t (1C-
MT, 1:1 000; RhoA, 1:5 000; ROCKI,1:1 000;
MMP-2,1:1 000; MMP-9, 1: 1 000; GAPDH, 1:
5000),4 CHFREIM . HTBSTHRAL3 K, il T
FEPR I E —$H0(1:50000) 1 ho 0.19% =¥ 1 4,
S B 2% R K VERE 3 K. Ol ECL ¥, fin £
PVDF & I, 47 8 €8 52 B o 43 Az il ICMT i
RhoA . # RhoA . MMP-2 . MMP-9 . ROCK1 & [ [ &
ik o fH Image J 3K (R4 T 551 K BEAEL 23 AT o
1.5 CCK-8 4m jL3g 78 5% 36

A3 A A B AL B e BE AL RN T R AR
e ¥R S 6 2 A0 iR LA AL 2 10° A 40 i A T
96 FLAR X rp , FR A ML= K 2 30% I HE AT L Y .
PR BT TR, DY 0,24
48 .72 h & 1 96 FLARHL Y , &AL A 10 wL CCK-8
W, T B R PR FR 2 ho o FH RS ASURG I %
450 nm OB . LI EL 3K,

1.6 fm B X R 53

B 25 % BR AL B ok B 2 RN T R R e
STHG ZH A M43 B FR T 6 FL AR R, 19 40 M A i 6 N
fLAR 80% ~ 90% s}, i FHI JC TR 6 3k Wy B RUAE 6 FLAR
wh o i B2k, FH B IR R 2% vh i b 25 R A 40 i, Ain
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siRNA-1 41 i ICMT mRNA 3T 2R %% % & T ICMT-
siRNA-2 41 Fl ICMT-siRNA-3 2H , 4% ICMT-siRNA-1
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E ' =INCCN_IEII‘E]1\II?N Al ICMT: isoprene cysteine carboxymethyl transferase. Blank: adding transfection reagent. NC-siR-
3 = I [CMT-siRNA-2 7. con i " SN Al - e »
Z E_ 1.0 B ICMT-GiRNA 3 NA: transfection with NC-siRNA. ICMT-siRNA-1: transfection with ICMT-siRNA-1. ICMT-siRNA
%‘ : -2: transfection with ICMT-siRNA-2. [CMT-siRNA-3: transfection with ICMT-siRNA-3
-
% = 057 Figure 1  Expression of ICMT and RhoA mRNA after [CMT-siRNA transfection in
= SACC cells
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Famor s = 279.5, Fysrocxt = 130.6, Fysr = 556.6,
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Fy=298.7,P <0.05) , 2 W 41 i 4 5 i 1 R#AK
2.4 % 4 ICMT siRNA % SACC-LM #= SACC-83 %1
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a: the electrophoretic graph of ICMT, total RhoA, membrane RhoA, ROCK1, MMP-2 and MMP-9 proteins detected by Western blot. b: the rela-

tive expression levels of ICMT, total RhoA and membrane RhoA proteins. *: compared with blank control group, P <0.05. A: compared with

NC-siRNA group, P < 0.05. SACC: salivary adenoid cystic carcinoma. ICMT: isoprene cysteine carboxymethyl transferase. RhoA: Ras homolog

gene family, member A. ROCKI1: Rho associations contain curly helical binding protein kinase 1. MMP: matrix metalloproteinase. Blank: adding

transfection reagent. NC-siRNA: transfection with NC-siRNA. ICMT-siRNA: transfection with ICMT-siRNA-1

Figure 2 The expression of invasion and migration related proteins after ICMT siRNA transfection in SACC-LM cells

&2

~
® oSS 9 151
o W o s
Z £ 1.04
ICMT | g e o | 32kDa £ 27
2 2
Total RhoA ; & 0.5
protein -—" e o> 21 kDa é’ % :
z 2
Membrane RhoA | o S| 20kDa = 00-
protein
Rockl [N M | 158KkDa 15
=}
5 =
‘7 1.0
MMP-2 | s s s | 72kDa 2 3
z =
<z
MMP9 | == == | 90kDa @ 80-5-
ik £ 2
%
CAPDH (W S W | 37D, = 00-

ICMT siRNA %% % SACC-LM 4l it )5 (1R 28 GRS AH OB H R ik

[ Blank
w197 = £ 157 EINCsiRNA
s = s 2 I 1CMT-siRNA
g 2L 7 =
7 él'o- £ < 1.09
o 2
2« =
g3 <3
- e z= 0.5 E ;0.5- A
< 0.0 = £0.04
Groups Groups Groups
[ 1.5 o 1.57
=] =)
£z g £
% 3 1.0 % 2 1.04
TN ) q:;_ g
& qQ 3 Q EUN
* 5
g %045— L e %05-
= -
= 00 = 0.0
Groups Groups Groups

a: the electrophoretic graph of ICMT, total RhoA, membrane RhoA, ROCK1, MMP-2 and MMP-9 proteins detected by Western blot. b: the rela-

tive expression levels of ICMT, total RhoA and membrane RhoA proteins. *: compared with blank control group, P < 0.05. A: compared with

NC-siRNA group, P < 0.05. SACC: salivary adenoid cystic carcinoma. ICMT: isoprene cysteine carboxymethyl transferase. RhoA: Ras homolog

gene family, member A. ROCK1: Rho associations contain curly helical binding protein kinase 1. MMP: matrix metalloproteinase. ICMT: iso-

prene cysteine carboxymethyl transferase. Blank: adding transfection reagent. NC-siRNA: transfection with NC-siRNA. ICMT-siRNA: transfec-

tion with ICMT-siRNA-1

Figure 3 The expression of invasion and migration proteins after ICMT-siRNA transfection in SACC-83 cells
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a: SACC-LM cells. b: SACC-83 cells. *: compared

2.5 -*-Blank 25 -e-Blank .

20 -=NC-siRNA 2. = NC-siRNA with blank control group, P <0.05. A: compared
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0.0 0.01— adding transfection reagent. NC-siRNA: transfection

T T T T T T T
0 24 48T 0 24 48 7 with NC-siRNA. ICMT-siRNA: transfection with 1C-
Time/h @ Time/h E
MT-siRNA-1

Figure 4  Effect of ICMT-siRNA transfection on SACC cell proliferation capacity
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