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[Abstract] Objective To explore whether RhoA plays a role in the migration and invasion of the salivary adenoid
cystic carcinoma cell lines SACC-LM and SACC-83. Methods Total RNA and total protein were extracted from 20 sal-

ivary adenoid cystic carcinoma (SACC) and normal adjacent tissues frozen in liquid nitrogen to detect RhoA expression.

RhoA-siRNA was constructed to transfect two cell lines (SACC-LM and SACC-83) for cytological experiments. The re-
search included an experimental group (RhoA-siRNA transfection), negative control group (siRNA-NC transfection) and
blank group by transient transfection with liposomes. Expression of RhoA mRNA and protein as well as the protein ex-

pression of biomarkers of epithelial -mesenchymal transition (EMT) were analyzed, including E-cadherin, N-cadherin,
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and Vimentin. Furthermore, the changes in invasion and migration of cells in each group were analyzed by comparing
the number of transmembrane cells in the Transwell assay and the results of the scratch test. Results Compared with
normal adjacent tissues, RhoA protein and mRNA levels increased in SACC tissues. Compared with the control group,
the relative expression levels of RhoA mRNA and protein decreased (P < 0.01), the relative expression levels of E-cad-
herin protein increased, and the relative expression levels of N-cadherin and vimentin protein increased in the experi-
mental group (P < 0.01). Additionally, the trial results revealed that RhoA knockdown restrained cell migration and in-
vasion (P < 0.01). Conclusion RhoA expression increased in SACC tissue. Silencing RhoA in vitro could effectively

restrain cell migration and invasion in SACC-LM and SACC-83 cells through the regulation of EMT signaling pathways.
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WM AR R AR D) N TR
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122 4ifEkE3E K SACC-LM il SACC-83 4 Jif 43
FlF T25 RE 0, A B 10% 6 4 L3 1% 7 5
ZMEEE Z 195 mL RPMI-1640 56 28 7 5 IF B T
TR S SR M P AT R R . RN RE K B 4
80% ~ 90%J5i , R KE 773, PBS #hik , A 1.5 mL
[ 25 T 37 CEREE R IH AL 3 ~ 5 min Ji 20 i
T, W OB B A 58 A R R B2k T AL IR AL
1:4 LAt

1.2.3  siRNA 6 3o 080 E K srdl o bk b+
X B K3 9 SACC-LM F SACC-83 41 Jifg LA %%
2 x 10° A4 FLEEFR T 6 FLAT PN , 15 40t 2% 1 18 4
M T R 1/3 ~ 172 B oE A7 e g o AR A 130 BH 5 7

1.5 mL EP & H )il A 120 L riboFECTTMCP Buffer
15 WL 20 wmol/L 5% Y3 1 Cy3 FRic i siRNA i 17
W, AT IR A5 i A 12 pL riboFECTTMCP Re-
agent, F i 55 T E 0~ 15 min, MIIAZ] 1 863 pL
TCRPL o8 e HE e He b, i 5% QL B siRNA 289k i R
50 nmol/L, T i 5E T I RhoA-siRNA #% 4
SACC 4t I 5 48 h 5 A% QL4 . AR RhoA JE A
J¥H A 2 45 /Nor F T3 RNA (RhoA-siRNA) il 1
SRBATERFFIME X IR (R 1) o L8402 A S 4l
(5% RhoA-siRNA JE[]) | B XS IR 41 (5% 4 NC-
siRNA FE[H) Flas (3 % BR A, 45 20 40 it % e I 4k 2

=1 RhoA siRNA T3 751 F1 BH M X B 571

Table 1 RhoA siRNA interference sequences and negative control sequences

RhoA-siRNA Product ID Product name Sequences

RhoA-siRNA-1-F UUUCUAAACUAUCAGGGCUG
StBO010313A 2enOFFTMst-h-RhoA _001

RhoA-siRNA-1-R GCCCUGAUAGUUUAGAAAAU

RhoA-siRNA-2-F GUUUAUUAAUCUUAGUGUA
StB0010313B 2enOFFTMst-h-RhoA _002

RhoA-siRNA-2-R UACACUAAGAUUAAUAAAC

NC-siRNA-1-F
NC-siRNA-1-R

StB0010313C

CAGUCAGGAGGAUCCAAAGUG
UUGUCAGUCCUCCUAGGUUUC

2enOFFTMst-h-RhoA _003

1.2.4 RhoA-siRNA JJTER RhoA LR 4351l 7] 6 FLHR
O A F XA K %) SACC-LM Fl SACC-83 4
J, %5 B A 2 x 10°N/FL, 1 200 i 280 5 2k Al A i A
M 1/3 ~ 12 B #EAT 6 e o 22 50 G 48 A B0 W]
B, A B A 20 3R (/N7 RNA e &0k B R
50 nmol/L. ¥ il & U 19 7% Y 52 & Wy i A HH 7 6 FL
M P9 (AL AR AR R S 2 mL) L 15T DL 44
SLTWEE AR IR . HE UL 48 h S HEAT IS LS
LioRUIL8
1.2.5 qRT-PCR ¥l RhoA mRNA $£ik & IR 7
B VLA A5 43 T B IULH 250 S B 45 Bt e A 200 L 1)
RNA Jf S50 0 606 BE TR I T 45 RNA A9 e 5 A1
gl

HUE 7 RNA SLF% 5% 0 ¢DNA, B H2 wlL eD-
NA #E 47 52 i %8 | PCR L5, AR % 3 Al AL .
RhoA L {#5I#) F % . 5" -TTCCATCGACAGCCCT-
GATAGTTTA -3 , FUE 51 ¥ /¥ %1 : 5° - CACGTT-
GGGACAGAAATGCTTG-3" ; 5 GAPDH L5149
J¥%1 .5 -GCACCGTCAAGGCTGAGAAC-3" , i3l
Y% 5.5 -TGGTGAAGACGCCAGTGGA-3" . PCR
SOV R 22 B E M S N S35 3445 TB Green Premix
Ex TadTM TG0 B 7. RS HE , R H
2 AL R AR B M R I R R 55 41 21 RhoA

mRNA 283k, FF UK 5256 2 P RhoA mRNA f
X T i 45 R RO R A5 8 e v 2 R AT I B 5L B Y
WH5E, SEHH A 3R

1.2.6 Western blot il 8 133k fi F RIPA SR
S A A R S O I
USRI o 0 BCA 2R & A 28 1 B I 2 /s ol
0T B AR AR , HE B AR AR L2 15 ~ 20 uL,
5 [ Marker 3 wLo SR R AR EAK 2R
M 58 Z;‘J?ﬁ(polyvinylidene fluoride, PVDF) i I, 5%
JB6 R 2 % % TRLBR R 5 ] PVDF 52 1 h )5 i A — 4t
(RhoA , 1:5 000 ; E-cadherin, 1:1 000 ; N-cadherin ,
1:1000; Vimentin, 1:1 000; GAPDH, 1:5 000) ,4 °C
WEE . FE—PL, TBSTHi B L (1:50 000) , fii
PVDF R I rh , SRR & 2 he R )5 00
Pe & PVDF 55 5 0K, 5 min/iK o J5 i 0 T AR T
PVDF i L, B W 8070 B 92 el W2 s, B 4%
W2 Z AR IE VI, B DR EEBE, X Rl T R )
WU B EREWE R, MR A, Im-
age J (Image J 1.51j8, National Institute of Mental
Health , 3¢ ) FPF 0 B4l 20, SEB i 2 310

1.2.7  SHAIRIRSEES  FHI kIR R % Y4 48 h
J A% ZH 200 0 61%) 200 0 %8 5, 603 400 L R SR 3k 3] 6 FL AR THT
T 90% o H4 58 Fh 2 K TR Y B R 5 FLARIS B 1 4k
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e, I ACTE L3 By R 5L, F 0,24 h A REI o IF
Image J#AEAHT, 25 SR HUAE . SEIEE 31K,
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F14) 20 16 8 Y PN I TIG I Y i 7 5 5 400 i %% R Oy
2 X 10°4~/mL, Transwell [~ fill A 200 wL ¥ 41 J A9
TR FE 5, E=E T A 650 L35 3 (%
10% 645 135 ) , 5557 48 h i 224 b 25 5% B i 24 i
BT H B TR 15 ~ 20 min, J5 7 500 w7
0.1% 1 FF 235 T =0 15 min I FH 2800 /K38 Uk
BB N AR R BEMLEER S AN [ L 4
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mRNA KK F-7E SACC 42U P il ek e, 22 57
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Relative expression of RhoA mRNA level

Groups Groups

Compared with normal adjacent tissues, RhoA protein and mRNA levels were increased in SACC tissues; **: P < 0.01,***: P < 0.001

Figure 1  Expression of RhoA in normal adjacent tissues and SACC tissues

Bl 1 RhoA 7E IE % 55 & SACC 4 21 H iy =ik

2.2 siRNA #: 3 3 %

JI AR ik e A G 2 d e 81 B 98 S BRI T
KB i 90% L 1 Y B FE 2 1 s SACC- LM FiI
SACC-83 4 Ml &R A £1 .9 LI 2, 3R W 40 B A A1 i
Yt RhoA-siRNA i3 (K 2) .

2.3 4t RhoA-siRNA J& RhoA # mRNA & ik K

qRT-PCR #5455 i 7n (&1 3) , 5 SACC-LM 4
JAH Lt , SACC-83 4f i ' RhoA ) mRNA & ik 7KF
fi%, 2R EBGTE L (1=27.06,P < 0.01).

% Ut RhoA -siRNA J& , #H 5 T 25 11 % 8 41 A
siRNA-NC 41 , SACC-LM 4 fifl . SACC-83 4il ity 52 56 £
RhoA-siRNA-2 2H . RhoA-siRNA-1 2H RhoA mRNA &
KB B E TN, ZR B A5 %E L (Fu=
835.0, Fx=3232.0,P < 0.01) . #&>S25 20 [H] RhoA
mRNA %35 A7, B RhoA-siRNA-1 26 19 371 BR300 %
B, P RhoA-siRNA-1 41 4F S S5 26 3 2 51

siRNA #F— 5% .
2.4  #: 4 RhoA-siRNA J& RhoA #%& & & & K-F

Western blot 5 5 7~ (K 4) , 5 SACC-LM 4 fif
HHE , SACC-83 41 fifd H RhoA 4 26 1A K EAK , 22 7
BASG 25 L (1=29.73,P < 0.01).,

i L RhoA-siRNA J& , #H#E T 25 FIX BE 4 | siR-
NA-NC 41, SACC-LM 4l Jifd , SACC-83 4l Jifd 5 56 4
RhoA . N-cadherin . Vimentin 7% 35 7 [ 1% , E-cadherin
Tk mm, 25 HA G L (Fama=1264,
Fini b - cathein=266.4, Finy ~ catrern=130.6, Fisi - vimenin=
562.5, P < 0.01; Fyy oy =240.1, Fis_p - cuitoin =266.9,
Fsxcationn =484.3 , Fssinenin=1690.3, P < 0.01) (&1 4) .
2.5 RhoA-siRNA %} 28 it #5 48 1 69 % vh

MEE 0 h Fl 24 h A DE &6 15 O SR, SACC-
LM 40 it (F=611.8,P < 0.01) .SACC-83 #fi Jifi (F=
138.8, P < 0.01) S5 41 A 1 A5 1 AL f K T siRNA-
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Fluorescence microscope Ordinary microscope
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The siRNA transfection efficiency
of SACC-LM and SACC-83 was
92%, 93%, respectively (X 200)
B2 siRNA s
Figure 2 siRNA transfection
efficiency

SACC-83

Compared with blank group

Bl Blank . .
= siﬁ%f\—}](} = zlgr&l;_Nc and siRNA-NC group, expres-
B RhoA-siRNA-1 B RhoA-siRNA-1 mm SACC-LM sion levels of RhoA mRNA in

Bl RhoA-siRNA-2

B RhoA-siRNA-2 Hl SACC-83

RhoA -siRNA -1 and RhoA -

siRNA-2 groups in SACC-LM
Lok | and SACC-83 cells decreased
significantly. mRNA expres-
sion level of RhoA in SACC-

83 cells was lower than that

in SACC - LM cells. Blank

0.0° group: adding transfection re-

Relative expression of RhoA mRNA level
Relative expression of RhoA mRNA level

Relative expression of RhoA mRNA level

Groups

Groups

Groups

agent; siRNA - NC group:
transfection with siRNA - NC;
RhoA-siRNA-1 group: transfection with RhoA-siRNA-1; RhoA-siRNA-2 group: transfection with RhoA-siRNA-2, *: P < 0.05, **: P < 0.01,
#ak P < (0.001
Figure 3 Expression of RhoA mRNA after RhoA-siRNA transfection
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NC 4125 O IR2, 40 Y I 7% RE ) 2 35 AR, 22 B2 T ARYIBRA AT IT 5 BRI R
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2.6 RhoA-siRNA 28 813 2 4% /1 69 % SE A AN ERAR S
Transwell 325 i 7 , SACC-LM 4l Jifi (F=294.9, RhoA JEFAAE T4 Mo ;N i) —Fp a5 5 0 1,

P <0.01) .SACC-83 4 Jifa (F=1 577.0,P < 0.01) 3¢ HAE R Rho W2 0% 09— Fh S A& H AT 8 £
I 2H A M A AR 22 fe S e IR BRI , 2 R B A & B 55 988 RE A SE A FE [R50 Jansen 25 IA A, RhoA

HEE (P <0.01)(K6). e | BRI | B R A 2o T YIS A 2 1 ek g
JfL g BE SRR, OF 5 HAR 28 RN AT A0 3l OCHK R
3 it i SR T AEZASS2E T, RhoA 1F SACC 2H 41 bt %6 3k

R B I T e AR 1) S B JRE L SACC & IR AN HA =, $E 7R RhoA 1E SACC 1Y & A= & J& vhn] g [ B
W H A A RS RS R, SACC HEZEEH.
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a: expression of proteins after RhoA -
siRNA transfection in SACC-LM cells;
b: expression of proteins after RhoA -
siRNA transfection in SACC-83; c: ex-
pression of RhoA protein in SACC-LM
and SACC - 83. Blank group: adding
transfection reagent; siRNA-NC group:
transfection with siRNA - NC; RhoA -
siRNA group: transfection with RhoA -
siRNA -1, * P < 0.05, **: P < 0.01,
wk P < 0.001

Figure 4  Expression of proteins
after RhoA -siRNA transfection in
SACC-LM and SACC-83 cells

4 %Yt RhoA-siRNA J5 SACC-
LM Fl SACC-83 4 Jitl ) 2 11 3k
K

Non - healing area of experimental
group was significantly larger than
that of siRNA-NC and blank groups,
and migration ability of the cells was
significantly reduced in SACC - LM
and SACC-83 cells. Blank group: add-
ing transfection reagent; siRNA - NC
group: transfection with siRNA - NC;
RhoA-siRNA group: transfection with
RhoA-siRNA-1; *: P < 0.05, **: P <
0.01, *##; P < 0.001. Microscope (X
40)

Figure 5 Results of scratch test
of SACC-LM and SACC-83 cells

5 SACC-LM  SACC-83 4 il
B R S B A R
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The invasion ability of both SACC-LM and SACC-83 cells in the RhoA-siRNA group was lower than that in the blank group and that in
the siRNA-NC group. Blank group: adding transfection reagent; siRNA-NC group: transfection with siRNA-NC; RhoA -siRNA group:
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Figure 6 Transwell invasion assay results of SACC-LM and SACC-83 cells
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