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[ ZE]JH#M K44 RNA-21(miR-21) ¥ & Ras GTP B % 1L & & 1(ras GTPase-activating protein 1, RASA1) A
RAS-# Z 7 & L% & # 8 (RAS-mitogen-activated protein kinase, RAS-MAPK) i@ % - F 55 7] 41 (PE) i# J& & %0 B 55 4k 49 % vh
Tk KE2023F1 AE 12 AN TLBIRMEIEESTH 40 6] PE B F 4 40 Bl EF 2B s &4, RT-PCR # 0 PE
B Ao B Fda b AL P miR-21 A7 RASA1 mRNA &k K-F ;8 # 5 B HTR-8/SVneo @1 JL 5 # CK 41 ., miR NC £, miR-21
mimic 28 .miR-21 mimic+o0e-NC 28 . miR-21 mimic+oe-RASA1 28 ; RT-PCR # | & 21 HTR-8/SVneo & i F miR-21 ## RASA1
mRNA & ik KF;CCK-8 % 34 2m A 34 75 M 2L ; Transwell 34 m et A fo iz £ L A X @I K& 0 @0 A — &,
Western blot # ] 2m i, E-cadherin.N-cadherin.vimentin.Bax.Bcl-2 . RASA1 Z RAS-MAPK i % 48 % & G ) £ 3L ; I 9E miR-21 5
RASAl #fem % 2, &R PEBEHHAAL T miR-21 AXAKFREFRTEF M HEML . RASAl mRNA A X R FR2EFH
FEFFEMEHEER A A A 24.393.15.917, P <<0.001), CK L. miR NC 1, miR-21 mimic 28, miR-21 mimic+ oe-NC 41,
miR-21 mimic+oe-RASA1 2845 HTR-8/SVneo %8 f F miR-21 A= RASA1 mRNA & &K F &, £ F 3 %t F &L (F A5 5
409.444.633.065,P<C0.001) ; &40 HTR-8/SVneo @@ A ODys 16 (48h.72h) it B ZE2 K A TERLR . ZFH AL T F
(F 1% %) 4 32.074,29.428.70.934,103.170,71.849, P<C0.001) ; & 1 HTR-8/SVneo @ M ¥ E-cadherin, N-cadherin, vimentin,
Bax.Bcl-2 \ RASA1 & kAR P, ZF A A %3 EL(F 534 50.597.92.860,57.177,48.272,90.235,55.249, P <
0.001); &8 HTR-8/SVneo @@ il ¥ p-Raf/Raf.p-MEK/MEK #= p-ERK/ERK & & & & K F ik, £ F A A %t 3% & L (F 155
# %4 100.931,87.709.75.244,P<C0.001), miR-21 mimic+RASA1-WT 28 % & % 8% % % F & T miR-NC+RASAI-WT 28 (¢ =
22.570,P<C0.05), #i® miR-21 T4ki@ i FiA RASAL ki #& RAS-MAPK i %% , 3 W 42 #f HTR-8/SVneo 48 ML3g 74 | i # 4= £
J A R AR AL, T Ak 4 e B f%iqfi%iiiﬁ}%é[ﬂ}i@#]ﬁm
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Effect of miR-21 targeting RASA1 to regulate RAS-MAPK signal pathway
on function of trophoblast cells in preeclampsia
DING Zhongying' ., LU Yan®* ,SHEN Weiwei’ . SHEN Guosong'
(1.Center of Medical Laboratory ;2.Department of Gynecology ;3.Department of Obstetrics ,
Huzhou Maternity & Child Health Care Hospital .Zhejiang Huzhou 313000 ,China)

[ Abstract] Objective To investigate effect of microRNA 21 (miR-21) targeting ras GTPase-activating protein 1 (RASA1) to
regulate RAS-mitogen-activated protein kinase (RAS-MAPK) signal pathway on function of trophoblast cells in preeclampsia
(PE). Methods The placental tissues of 40 patients with PE and 40 parturient women with normal delivery who admitted to Huzhou
Maternal & Child Health Care Hospital from January to December 2023 were collected. Real-time fluorescence quantitative
polymerase chain reaction (RT-qPCR) was used to detect expression levels of miR-21 and RASA1 mRNA in the placental tissues of
PE patients and normal pregnant women. The human trophoblast cell line 8/SV40 immortalized cells (HTR-8/SVneo) were divided
into normal culture group (CK group) , miR NC transfection group (miR NC group), miR-21 mimic transfection group (miR-21
mimic group) » miR-21 mimic + 0e-NC transfection group (miR-21 mimic + 0e-NC group) and miR-21 mimic + oe-RASAI
transfection group (miR-21 mimic+ 0e-RASA1) group.and the RT-qPCR was applied to detect expression levels of miR-21 and
RASA1 mRNA in the trophoblast HTR-8/SVneo cells in the five groups.CCK-8 reagent test was applied to detect proliferation of

the cells. Transwell experiment was applied to detect migration and invasion of the cells.Flow cytometry was applied to detect rate
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of cell apoptosis. Western blot was applied to detect expressions of E-cadherin, N-cadherin, vimentin, Bax, Bcl-2, RASA1,and RAS-
MAPK pathway related proteins in the cells. The targeting relationship between miR-21 and RASA1 was validated. Results The
expression level of miR-21 in PE placental tissues was significantly lower than that in the normal placental tissues, while the
expression level of RASA1 mRNA was significantly higher than that in the normal placental tissues (¢ = 24.393 and 15.917
respectively,both P<C0.001).The expression levels of miR-21 and RASA1 mRNA in HTR-8/SVneo cells among the CK group.the
miR-NC group, the miR-21 mimic group, the miR-21 mimic + 0e-NC group and the miR-21 mimic + oe-RASA1 group were
compared and showed statistically significant differences (F = 409.444 and 633.065 respectively, both P <C0.001). There were
statistically significant differences in OD450 values (48h,72h), migration number,invasion number and apoptosis rate of HTR-8/
SVneo cells among the five groups (F =232.074,29.428,70.934,103.170 and 71.849 respectively,all P<(0.001).And also, there
were statistically significant differences in E-cadherin, N-cadherin,vimentin, Bax, Bcl-2 and RASA1 among the five HTR-8/SVneo
cells groups (F = 50.597, 92.860, 57. 177, 48.272,90. 235 and 55.249 respectively, all P<C0.001). The comparison of protein
expression levels of p-Raf/Raf, p-MEK/MEK and p-ERK/ERK in the HTR-8/SVneo cells among the five groups showed
statistically significant differences (F=100.931,87.709 and 75.244 respectively.all P<C0.001).The luciferase activity in the miR-21
mimic+oe-RASA1-wild type transfection group (miR-21 mimic+RASA1-WT group) was significantly lower than that in the miR-
NC+RASAI-wild type transfection group (miR-NC + RASAI-WT group) (¢ = 22.570, P<C0.001). Conclusion MiR-21 may
activate RAS-MAPK pathway by down-regulating RASA1,and then promote proliferation, migration and epithelial-mesenchymal
transition of the HTR-8/SVneo cells, thereby,reduce apoptosis rate and improve function of the trophoblast cells.

[Key words] preeclampsia;function of trophoblast cell; miR-21;RASAL;RAS-MAPK pathway

T 1T 1 (preeclampsia, PE) J& — F i I 20 J& RASATL 1E 5 & E Wi 7 242 10 55 6 W 37 )2 40 I vh v
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T, EAE L EEW O . PE LKL line 8/SV40 immortalized cell line, HTR-8/SVneo)
il W AS BB L I R YR 9T 2 DA 4 RE B IR e 3 e & Ik BEGE AT RS AR 1, R UE AN B UA T, TR R ES F 5
GEUR . WS R G S g SR 2 A M G A L G ZW] ,RASAT 1 RAS-MAPK 3 % ] 41 51 41 ifg 1
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Fl &L Transwell /NZE WY 7 b 504 22 AE PR A R A
Al A0 UR TR R R & BCA R & A b s %R
AR A= Wy H R A IR 2 Wl 5 E-cadherin, N-cadherin,
vimentin, Bax., Bcl-2, RASA1, Raf, p-Raf, MEK,
p-MEK .ERK . p-ERK . B-actin Hi 14 1 [1 4t 50 35 B} 4
Yy AR A B

1.2 R FH*E

1.2.1 miR-21 ## RASA1 mRNA 4 ik 4 # |

FEHL PE | IE % Z2 13 iR 4% 40 SURN I 19 L RNA,
Wik 5 cDNA J5 #4796 & & PCR ¥ 31, i1 5
miR-21 F1 RASAT mRNA {4 %} ik & (2 2 J5
. 5.

miR-21 IE [1: 5'-GGGTAGCTTATCAGACT
GATGTT-3', X [l : 5'-CAGTGCAGGGTCCGAGGT-
3';RASA1 mRNA IE[f]:5-CCCGCCTTCCTTTCT
CTCTC-3", X 11]: 5'-CGAAAACTTCCTCGCTGC
AC-3"; GAPDH IF [i] : 5'-TGCACCACCAACTGCT
TAGC-3', I Iil: 5-GGCATGCACTGTGGTCAT
GAG-3'; U6 IF l: 5-AACTCGCTTCGGCAGCA
CA-3', 21 :5'-AACGCTTCACGAATTTGCGT-3',

l.2.2miads 35 5 mu 2

¥ HTR-8/SVneo 445 CK 41 GE# K 57,6
B .miR NC 4 (4% miR NC,6 fi]) ,miR-21 mimic
0 (% Y miR-21 mimic, 6 #]), miR-21 mimic +
0e-NC 2H (% miR-21 mimic Fl 0e-NC,6 4]) ,miR-21
mimic+ oe-RASAL 2 (%% %% miR-21 mimic Hl oe-
RASA1,6 ), JH| Lipofectamine 2000 izt 7] 43 HI1¥5 %
IO JRE B Y ) HTR-8/SVneo 4 g, 15 37 48h J ik
TIEE £

1.2.3 4m A0 38 74 69 ¥ )

T 96 LA 4 Fh 45 41 HTR-8/SVneo 41l . 7£
48h Fl 72h BN 10pL B CCK-8 ik 7. ke 65 &
2h BB 5] J5 BEARAX 450nm b K0 Y6 AH Coptical den-
sity s ODyso B .

1.2.4 20 o i 4% Ao iz £ 69 4

TR S0 Y4 45 41 HTR-8/SVneo 41 1, 8 4%
IR FE (5 X 10° A4~/mL) , K 41 i B % A Tran-
swell B2 (200pL) , FEMA 600pL HiF7 5, & T 55
FRAA PR SR 24h 5 U [ E 20 O g 6, G GO L
LU MG A 1 B, 1R 28 L B Transwell | %
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1.2.5 4 fo. 04 = 69 # i)

B EE 4 4 HTR-8/SVneo 41 i, Hl PBS £
R (1X10%) , i A 5L B Annexin V-FITC #lI
Spl 19 PTIAHIHEf T e 8, F R AL F 15min, DA
X 4 S0 00 240 L 8 T A

1.2.6 Western blot #& #| E-cadherin, N-cadher-
in,vimentin,Bax,Bcl-2 \ RASA1 & & & i&

Vi RSN A S Wil i i - S AR )
VK, B 2h J5 A 4T E-cadherin, N-cadher-
in,vimentin, Bax, Bcl-2, RASA1, Raf, p-Raf , MEK ,
p-MEK,ERK ., p-ERK ., p-actin, & JK 4°C i3 % , — Ui
#.ECL %, ] Image-Pro Plus 43#r 8 M K 1 .

1.2.7 miR-21 5 RASAI ¥e1é) % A 89 Ik

Fg st RASAT-WT (#F A= D) Fl RASAT-MUT (%
AR AR K PR K 43 05 miR-NC Fl miR-21
mimic F£5 Y F HTR-8/SVneo 4 g ., Bl miR-NC
M RASAL-WT # 3t & HTR-8/SVneo 41 il th Sl —
44, miR-21 mimic Al RASA1I-WT # ¢t & HTR-8/
SVneo 40 fig i — 2 . miR-NC F1 RASA1-MUT #%
Y& HTR-8/SVneo 4 i 2 — 2, miR-21 mimic
A RASAT-MUT # 3¢ & HTR-8/SVneo 41 il —
2L RS 0 4 5 ' 3R R O

1.3 &itFEH*

J% JHl Graphpad Prism 8.0.1 %20 B 8cdis 5 4+
BERE LB bR 25 (x = s) Feowm B A G SR
e kg, ZHRBLBCR AR H R 200, ZE I
B SNK-q 8, P<<0.05 NZEFHALGH¥E XL,

28R

2] AERRBEHL KR EH HTR-8/SVneo 4 i
i miR-21 #1 RASA1 mRNA RiXZHI L&

PE & ML L miR-21 kK P BFERT
IEW A #4040, RASA1T mRNA ik K 5%
ETIE® AR &MY (0 =24.393,15.917, P <
0.001), L3 1,

CK 4. miR NC 4, miR-21 mimic 4, miR-21
mimic+oe-NC 4], miR-21 mimic+oe-RASA1 21 1Y
HTR-8/SVneo 40l ' miR-21 Fl RASA1 mRNA %
RIKP LS, 22 5 A G2t 5 3 L (F = 409. 444,
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633.065,P<20.001); 2 11, miR-21 mimic 41 HTR-8/
SVneo 41 g ' miR-21 KKK F ¥ & T CK 4 Al
miR NC 2. RASA]l mRNA % ik /K V1 i E MK T
CK 41 Ml miR NC 4] (¢ = 36.770, 35.827.,49.262,
51.685, P <C0.001); miR-21 mimic + oe-RASA1 4
HTR-8/SVneo 4 il 1 RASA1 mRNA Fik/KFE i
Z T miR-21 mimic+ o0e-NC 4 (¢ =29.880, P <<
0.001) 1M miR-21 FEKF- 27 TGI8 L (P>
0.05), L5 2,

®1 PERESEEZAKRKARASD miR-21
RASAT mRNA RizKFH LB (x +5)
Table 1 Comparison of expression levels of miR-21 and
RASA1 mRNA in the placental tissues between the PE patient

group and the normal parturient women group (x & s)

JicEE RN 1% miR-21 RASAI mRNA
IEH 2 ARG L 4 40 1.0240.15 1.0140.18
PE #4140 40 0.43+0.03 2.16+0.42

¢ 24.393 15.917

P <£0.001 <<0.001

%2 &4 HTR-8/SVneo fAEH miR-21 F
RASAT mRNA FiEKFHI LB (x £ 5)
Table 2 Comparison of expression levels of miR-21
and RASA1 mRNA in the HTR-8/SVneo cells

among the five groups (x £s)

20 51 % miR-21 RASA1 mRNA
CK 41 6 1.00£0.01 0.99+0.01
miR NC 21 6  1.0240.03  1.02-0.04
miR-21 mimic 2 6 1.784:0.08" 0.384-0.03
miR-21 mimic+ oe-NC 2 6 1.7940.05 0.39+0.04
miR-21 mimic+oe-RASAL 21 6  1.8120.06 0.76+0.02°
F 409.444 633.065

p <20.001 <20.001

25 CK A%, P<C0.05;" 5 miR NC £ [t #, P<{0.05;° 5
miR-21 mimic+oe-NC 4 H.4¢, P<<0.05,
2.2 %48 HTR-8/SVneo MfIEE T .BZE
RATERHLLR
CK 41, miR NC 41, miR-21 mimic 41, miR-21
mimic+o0e-NC £, miR-21 mimic+ oe-RASA1 41
HTR-8/SVneo 4l OD,;, fH (48h.72h) iE B 17
FRHORM TR, ZERHARITEE L (F =

32

32.074,29.428.70.934,103.170,71.849, P <C0.001) ,
WL 3,

miR-21 mimic 40 HTR-8/SVneo 4 i OD,;, {H
(48h.72h) H 8 F 5 T CK 4 Ml miR NC 41 (¢ =
10.627,11.292,10.411,10.827, P <C0.001) ; miR-21
mimic+oe-RASA1 2 HTR-8/SVneo 41l OD,;, {H
(48h,72h) ¥ & # K T miR-21 mimic + oe-NC 4
(g=6.642.6.642,P<C0.001), /L35 3,

miR-21 mimic 21 HTR-8/SVneo 4i g iT #% % Fl
REKY B EET CK M miR NC 4 (¢=17.006,
17.322.,20.870,20.473, P<C0.001) ; miR-21 mimic+
0e-RASA1 £ HTR-8/SVneo 4il g iT # K 12 78 %
¥ B % T miR-21 mimic+ 0e-NC 41 (¢ = 9.085,
11.095, P<C0.001), WL.3& 3.1& 1 Al 2,

miR-21 mimic 2 HTR-8/SVneo 40 72 &K
2K T CK 4 f1 miR NC 41 (¢ =17.658.16.536,
P <C0.001) ; miR-21 mimic+ oe-RASA1 2 HTR-8/
SVneo #8723 i 3 & T miR-21 mimic+ o0e-NC
2H (¢ =8.922,P<C0.001), L3 3. /& 3,

2.3 &4 HTR-8/SVneo # B §1 E-cadherin, N-
cadherin.vimentin, Bax.Bcl-2. RASA1 & B & & 7k
TRtk

CK 41, miR NC 41, miR-21 mimic 41, miR-21
mimic+o0e-NC 2 . miR-21 mimic+ oe-RASA1 4 [
HTR-8/SVneo 4l g ' E-cadherin, N-cadherin,
vimentin,Bax,Bcl-2 . RASAL H#, 2 5 YA it 2%
X (F =50.597,92.860,57.177,48.272, 90. 235,
55.249,P<C0.001), WL 4,

miR-21 mimic 1 HTR-8/SVneo #H i if E-cad-
herin,Bax . RASA1 & H &KX KFH B Z LT CK 4H
Fl miR NC 41, N-cadherin, vimentin,Bel-2 & [ % ik
KB B B T CK 41 f1 miR NC 41 (¢ = 14.364.,
13.766,14.216,13.920,14.740,14,113,19.610, 19.
253.,14.977,14.700,18.419,19.141, P <<0.001);
miR-21 mimic+ oe-RASAT # HTR-8/SVneo 4 Jifg
H E-cadherin,Bax,RASA1 & H %A K 44 W 2% 55
F miR-21 mimic + oe-NC 2, N-cadherin, vimentin,
Bel-2 8 H# B K B L F miR-21 mimic+ oe-
NC #1 (g =6.883.8.589.9.722.8.557.8.043,10.835,
P<0.001), W3k 4. [& 4,
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Table 3 Comparison of proliferation, migration,invasion and apoptosis rate of
the HTR-8/SVneo cells among the five groups (x &= s)
ODuso
28 51 % (G R T
48h 72h
CK 41 0.25+0.03 0.57+0.05 53.87+5.93 34.24+4.19 10.26+1.31
miR NC 244 0.24+0.03 0.56+0.05 52.41£6.72 35.75+4.52 9.84+1.17
miR-21 mimic 4 0.4140.04% 0.8240.07% 132.64415.38%" 113.64412.73> 3.65+0.43%
miR-21 mimic+o0e-NC 4 0.42+0.05 0.83+0.07 129.36+14.67 110.57+13.26 3.78+0.46
miR-21 mimic+oe-RASA1 4 0.32-£0.03¢ 0.680.05¢ 87.28410.56¢ 68.3647.64¢ 7.1240.85¢
F 32.074 29.428 70.934 103.170 71.849
P <20.001 <20.001 <20.001 <20.001 <20.001

o5 CK A &, P<<0.05;"5 miR NC 4 H4 . P<C0.05;°5 miR-21 mimic+oe-NC £H Fe#¢, P<<0.05.

ety M7 L
;*.' ‘b'

miR-21 mimic+oe-NCZ1

miR-21 mimic+oe-RASA 141
1 HTR-8/SVneo 4 Hf15E # 45 S B (X 200)
Fig.1 Images of migration result of the HTR-8/SVneo cells(X200)
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Fig.2 Images of invasion result of the HTR-8/SVneo cells (X 200)
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Apoptosis maps of the HTR-8/SVneo cells

F4 BHHTR-8/SVneo HlIREXEEARIEKFEMEEE (x5

Table 4 Comparison of expression levels of related proteins in the HTR-8/SVneo cells among the five groups (x £ )

20 51 E-cadherin N-cadherin vimentin Bax Bel-2 RASA1
CK 4 0.85+0.11 0.247+0.03 0.380.05 0.87+0.10 0.210.04 0.81£0.10
miR NC 24 0.83+0.10 0.25740.04 0.39740.06 0.86+0.10 0.19-+0.04 0.79-+0.10
miR-21 mimic £ 0.3740.05% 0.7940.09% 0.92+0.11% 0.39+0.05% 0.72+0.09% 0.34+0.05%
miR-21 mimic+o0e-NC 4 0.3640.05 0.78+0.09 0.94-+0.12 0.41-+0.06 0.73+0.09 0.32-+0.04
miR-21 mimic+oe-RASA1 4 0.5940.08¢ 0.5440.07¢ 0.6540.08¢ 0.70£0.09¢ 0.4340.06°¢ 0.63+0.08¢
F 50.597 92.860 57.177 48.272 90.235 55.249
P <20.001 <20.001 <20.001 <20.001 <20.001 <20.001

et CK 43, P<<0.05;" 5 miR NC 41t , P<<0.05;°5 miR-21 mimic+oe-NC 4 H#, P<<0.05,

2.4 &40 HTR-8/SVneo # il 1 RAS-MAPK
WBEEXEARIEKENLLE

CK 4 .miR NC 4. miR-21 mimic 20 .miR-21
mimic+o0e-NC 21 . miR-21 mimic+oe-RASA1 4 K
HTR-8/SVneo 4iJfif p-Raf/Raf.p-MEK/MEK #1
p-ERK/ERK # HR LKV I, 2R WA EE
X (F=100.931,87.709.75.244, P<C0.001) , W3 5,

miR-21 mimic 41 HTR-8/SVneo 4 i ' p-
Raf/Raf, p-MEK/MEK #1 p-ERK/ERK % H %% i
KOEH i 5 T CK 4481 miR NC 4 (¢ =19.752,
19.380,17.629.,17.309,17.151,16.861, P <C0.001) ;

34

miR-21 mimic+ oe-RASA1 41 HTR-8/SVneo 4 Jfil
1 p-Raf/Raf, prMEK/MEK fl p-ERK/ERK % [
Fak K Y B E MK F miR-21 mimic + oe-NC 4
(g=13.044.15.385.,9.593,P<C0.001), L& 5.% 5,

2.5 miR-21 5§ RASA1 $B[6 % &R IE1E

M miR-21 5 RASA1 Y 45 4 7 25, miR-21
5 RASAL W] BEAF 76 HE ) 4% 5 & 5 miR-NC+ RA-
SA1-WT £ . miR-21 mimic+RASAL-WT 4. miR-
NC + RASATI-MUT 4, miR-21 mimic + RASAI-
MUT 4 195 6 2 Bl AR X6 PR LA, 22 5 A G it
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Y (F=143.061,P<C0.001) ; miR-21 mimic+ RASAI-
WT 41 %¢ 6 2 M 36 v 3 8 T miR-NC+ RASA1-
WT %41 (g = 22.570, P << 0.001), 5 miR-NC +

E-cadherin «HS SHENES S— s— ——

N-cadherin w— s S S S—
vimentin —S—_—_—— O S S—
Bax o — — e

Bel-2  w— c— A S —
RASA| CEEED E —— —

Bractin W N - ——
A B C D E
H:AN CK 4;B N miR NC 41;C & miR-21 mimic 41; D N
miR-21 mimic+o0e-NC 21 ; E 4 miR-21 mimic+oe-RASAT 41,

B4 &2 HTR-8/SVneo 4 H E-cadherin,
N-cadherin,vimentin,Bax.,Bcl-2 .\ RASA1 & B IR IX
Fig.4 Expression of E-cadherin, N-cadherin,
vimentin, Bax,Bcl-2 and RASA1 proteins
in the five groups of HTR-8/SVneo cells

RASA1I-MUT 4 It %, miR-21 mimic + RASA1-
MUT 5 E BN LG22 22 % (P >>0.05), L
K 6.5 6,

p-Raf — — o> o —

G AR e GRS e WL

PMEK e e i @

B D e e e

p_ERK — — T — —
— — N w—

Practin QO
A B C D E
H:A N CK 41;B 5 miR NC 41;C & miR-21 mimic 41;D N
miR-21 mimic+o0e-NC 4 ; E 4 miR-21 mimic+oe-RASA1 4,
B 5 &4 HTR-8/SVneo #ifH p-Raf.Raf.
p-MEK.MEK.p-ERK.ERK Z A Fi%
Fig.5 Expression of p-Raf,Raf,p-MEK,MEK,

ERK

p-ERK and ERK proteins in the five groups of
HTR-8/SVneo cells

#£5 &4 HTR-8/SVneo fliffith RASMAPK BEEXEAREKENLE(x£s)

Table 5 Comparison of expression levels of RAS-MAPK pathway-related

proteins in the HTR-8/SVneo cells among the five groups (x £ s)

2 53] p-Raf/Raf p-MEK/MEK p-ERK/ERK
CK 4 0.2340.03 0.28+0.03 0.3440.04

miR NC 4 0.24+0.03 0.294+0.04 0.35+0.05

miR-21 mimic 1 0.764+0.09% 0.83+0.11% 0.934+0.11%
miR-21 mimic+oe-NC £ 0.78+0.09 0.86+0.11 0.91+0.12

miR-21 mimic+ oe-RASA1 4 0.43+0.06°¢ 0.3840.05¢ 0.58+0.07¢
F 100.931 87.709 75.244

P <£0.001 <0.001 <0.001

et CK 4%, P<<0.05;"5 miR NC £H 4. P<<0.05;°5 miR-21 mimic+oe-NC 4 H%: . P<<0.05.

F6 HAHAMAPRAETHBIENLERE (XL
Table 5 Comparison of luciferase activity

among the five groups (x £ )

£ 5] DG 2 WEAOH I
miR-NC+RASA1-WT £ 0.9940.05
miR-21 mimic+RASAI-WT 41 0.4040.03"
miR-NC+RASA1-MUT 4 1.03£0.07
miR-21 mimic+RASAI-MUT 41 1.0540.09

F 143.061

P <£0.001

%5 miR-NC+RASAI-WT 41 b # , P<<0.05,
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RASA1 5’ AUGCCAGCAACCUUGUAAGCUA 3’
miR-21 \ UGUAGTI \ \UUCGAL
6 miR-21 5 RASA] MEBRE A&

Fig.6 Targeted binding sites between miR-21 and RASA1
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3.1 PE 5 miR-21 X &

PE J& — B A& I8 T Lo 1 4 O 390 1) 0% 922 95 » — e s
BTMER 20 JAZ 50 I PR AE R 3 2k & i %
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B DR S AF B/ AS P B B 4 B a5 K i, e
i 2x L 2 A% E D) R BE S, fE B 2 | R iR L AR
ittt EFRZAN N I S A U Ay BT
B L VG 77 2 A0 M D) AR S R 51 R 22 B AT iR R DG
Wi, INE LR PERIILE & A RSN, B,
% 352 AN T e X PE B I R ¥4 97 B A i 0E A
M. HETPE &% 0 50 F HUH A B8 6 R 36 97
R IR T i BRI M I 3 I 2 0 e iR
5 AU Tt A R R LA R R R R R L 4
Ktk 4858 PE (943 & A AL O 38 o 4 88 1) 1
WZIRYT PE MWFE T " . miRNA & —Ffh &5 A
2500 20 ~ 22 A wEE 09 AR g6 A5 RNA, #1958 2w,
miRNA i i 5 mRNA % 6% 3 B #b 45 & 77 3%
mRNA F 3k, 1008 75 40 i 1 2E 1 s AR T
U AW BN . miR-21 2 545 PE 3% )2 4
i A B2 o B miR-21 7 PE 3% )2 40 j bR 3&
ik, miR-21 &3k Tk i T £ /5 0 % )2 40 R 3 A L E
R A ZEHE 1170, 3] miR-21 Fik A FEAIK HTR-8/
SVneo 4l ffl 34 51  iE B IR 281, A W5 BR , PE
BHE LA L miR-21 FiE W 8K, miR-21 7]
REZ 5 T PE M AAE LIRS, #EDW EiH miR-21
Tk e AW PE MEM .

3.2 miR-21 5 HTR-8/SVneo MY X &

ABFFE WK, i 3k miR-21 A g # HTR-8/
SVneo 4G5 . EMT & HA WY 1 R 40 f 2k
25 b BORRIE AR AS 18] BT 40 M AR R Y K B O AR T ik
AT R A1 22 0 BE f1 . E-cadherin,N-cadherin F
vimentin  EMT ¥5# % 11, E-cadherin 7] £ 45 41 Jifg
[ K BfE 4 N-cadherin A2 1 57 -10] J5 40 Jfd A1) 5
%, 4 M S 25 AR B S 2R % AR D B OE 25 vimentin
S T A M A B AR ) 5T AN M A TR 2 AT AR R
HUT L A BE5E R, HTR-8/SVneo 40 Jfl ff N-
cadherin,vimentin % H il % ik . E-cadherin & H &
ik, B miR-21 KK 5ol fE#E40f EMT, i# —
A 3 2ok 20 L A% AR 28 S IR 92 M miR-21 Rk
AR 20 AT S R 22 B8 7). Bax Fil Bel-2 #E ]
PEE A R R T 0 AR L Bax A O R TR L R
LR R 45 K Sfe (2 28 40 M 08 1 5 Bel-2 ] 3 4 22 o 1
AR IR I ONE | 4E RE ORE R 5 4 R [ IR 40 i oA
T RS R, B miR-21 223K 0T 5 i R
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Bax Fll Bel-2 & [ 3 Bk HTR-8/SVneo 40 Y i ¥4
T, b — 25 0 A TSR IE SR 2 . R i Kk
miR-21 A fi¢ #F HTR-8/SVneo 4 s 1 54 | 1T % I
=%,

3.3 miR-21 5§ RASA1 1% &

RASAL J&—# RAS-GAP & 1., — X8t 20
JEL PN 43, T T 5 3G L 43 AR T A DG Y (E Sl
. RASAL # 1% Ras BN 7E GTPase 3 ¥, f& ¥t
Ras GTP /K f# 5 Ras GDP., RASA1 i# i GTPase
WG R 1 (GAP) A 5G9 i 16 45 79 380 5 15 16 19 Ras
(Ras GTP) 454, BH W Ras {5 5 i 1%, #1 ] RAS-
MAPK 3 f#% . DT 400 1 200 Ff 184 5, 2 32 20 A o 1=
kPR H S BE 5 6 L RASAT 78 AR B R K & & 1
L A L W AR A A b s 25K L AT BB A i FE BT RAS-
MAPK 38 [ 10 ] 0 57 )2 20 I A= 0 2 3 1 S8 O
FER L. Zhang U BRI R WL G RAS-MAPK
i [ T AR E % 3R 2 AN M A MR ZR R . AR
7~ RASAL 7€ PE it 8 41 2UH1 PE % 5% )2 40 i &
# ik, RAS-MAPK id@ f# 1 ¢ & [ p-Raf/Raf.
p-MEK/MEK # p-ERK/ERK % ik /K F B 1%,
HTR-8/SVneo 4t il T RETE MR M6 . 4 K 3K miR-
21 J5,RASA1 ik /K W] W B AL, RAS-MAPK i
W AH 2 8% A p-Raf/Raf. p-MEK/MEK #1 p-ERK/
ERK kK F T . HTR-8/SVneo 40 Mo 34 5 T #%
R ZRHE 7 5, 40 M I T SRR I . X280 K S
PESZEGIE S miR-21 5 RASAL 78 ) 1 2 &,
XK miR-21 7] GBid i N RASAT R #EE RAS-
MAPK i # . #F i {2 9 HTR-8/SVneo 40 Jifd £E ¥ 2
W, NHE— 2 RIS A 5T HEAT IR A S
e 3RIK miR-21 A RIET L RASAT ik, I LI
it 28 miR-21 EXT I, 45 2R 7R, b A RASAL 3%
IK AT 43 330 55 3 6 35 miR-21 % HTR-8/SVneo 4H
iy ik A e 3 1

2 F i, miR-21 n fE3E i F 9 RASATL ki
% RAS-MAPK 3@ %, #F 1fii i #f HTR-8/SVneo ZH
Ji 358 5 30 B A D 8] 5T 2 Ak BG4 B O TR L
WSR2 A e . ASHIF 5 A AE 40 K S BEAT T
SEH  JE A T AT B ) S D) g
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