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[# E] HHHF5 RNPCla FEF X SUMI315 MM T8 R AZZ8 R, J7i% G BuiAs: R¥ RNPCla 6% 3¢ RNA
(shRNA)#%E 442 SUMI315 4L, 38 4o A4 25 2R 0 1 10 A e A IOk, SR FH S 8 8 i PCR T Western blot J5 A il -9 %
B I FEMEEE (MTT) B A0 200 A S 5 0 10 , R S8 K, Transwell 20042 2252646 HoT B AR 22 AE 11, SR 2 qRT-
PCR F1 Western blot 77 VEIE 5248 5E #4 % RNPCla shRNA (1) SUM1315 4ifah RNPCla i mRNA FI8 FK A0 B 4H 4180 B F
K& (P<0.05), [FE RNPCla THUG 4HMIAY IG5 | iF 78 JARZERETT NS (P < 0.05), Z5i18:RNPCla shRNA REA R FEAT
SUMI1315 4ifigf* RNPCla JEH 133K ,RNPC1a P TR AT LAFDH] SUM 1315 40 (358 T4 K 1238,

[£4837] shRNA T#0;RNPCla 3L ; 2B M2 hhk
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Effect of shRNA interference targeting RNPC1a gene on proliferation, migration and
invasion of cell line SUM1315

Liang Xiuqing,Pan Hong,Zhou Wenbin, Xue Jingiu, Cheng Lin, Wang Ying, Ding Qiang”

(Department of Breast Surgery ,the First Affiliated Hospital of NJMU , Nanjing 210029, China)

[Abstract] Objective:To investigate inhibitory effect of RNPCla short hairpin RNA (shRNA) on the expression of RNPCla in cell
line SUM1315 and determine the effect of RNPCla down-expression on the proliferation, migration and invasion of SUM1315 cells.
Methods: The RNPCla shRNA was transfected into SUM1315 cells with lipofectine. Puromycin was used for selecting stable cell line.
Real-time PCR and Western blot were performed to analyze the mRNA and protein expression of RNPCla in SUM1315 cells. Cell
proliferation, migration and invasion were assessed by methyl thiazol tetrazolium (MTT),wound-healing experiment and Matrigel
invasion assay. Results:The mRNA and protein expressions of RNPCla gene in the shRNA-RNPCla-SUM1315 group were
significantly lower than those in the control group,confirmed by RT-PCR and Western blot, respectively (P < 0.05). The proliferation
of SUM1315 cells was markedly inhibited by RNPCla shRNA with the inhibition rate at 26.5% (P < 0.05),while scratch repair time
extended. Meantime transwell cell invasion assay showed that the invasive ability of SUM1315 cell was also inhibited in the shRNA-
RNPC1a-SUM1315 group (23 + 7),compared with the SUM1315 group (213 + 12) (P < 0.01). Conclusion; Down-regulation of
RNPCla by RNPCla shRNA can inhibit the proliferation, migration and invasion of SUM1315 cells.
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PSRV PRI EL A 1 S R RS L R ANE &k
B RNPC1 7EMR LR O rp R aA 140, T H RNPCI
15 2% 18 R A2 F 245 B W MR R 1) R i e AR SR
RNPC1a 7 FL IR I8 240 i () 23k Je DR v AN TE 2E
A5 R FH AR % e BOR B AR ON L IR 8 41
SUM1315 H* RNPCla B335 7K, 3R I MTT 72 |
RIS M Transwell 4052 785256 WAE T i RN-
PCla LA A Ze3R 0 20 M 4 BE 16 4 B I = 2868
B RE

1 #RF7EE

1.1 ##

FLARIE AN AR SUM1315 i 38 E 2 8RR K221
Stephen Ethier Z{#Z B4 | T HL ki & J¢ RNA
(shRNA) & Origen ARIITE MK, ¥R 5'-
GGCACCACTTTCGTGCAGTACCAGGCGCC-3", Higke
KE A& pGFP-V-RS #4H7 RAREE 2= FIERS 8 R Ptk
R, Plasmid mini kit [ k£ BURAFH
& (EHE Omega 22 H]), PHES T 5 o144 Yy ial 7
Lipofectamine™ 2000, KA &  MEMA K (£ [H In-
vitrogen 2y H ), ¥t A RNPC1 Z7apEdiik (£
Santa Cruz 2N W) ), JEAZ 40 DH5a, /NRPTA
GAPDH HLyiEHiiR | BUR i A bR i 48 -t
o TG Pl . B EAbRic i bt/ bR oG Bt
A B 124 RIPA 2R 1B 41 75) PMSF  RNase
Free H,O . —Hifi U ECL ¥ .0.25% il ( 24
ZRINED) ,RNA HEBGAR & RNA § 35305 & (H
7K TaKaRa 23] ) , PVDF & (3 E Millipore 2] ), —
R AL (DMSO, 2£[H Sigma 24 #) ), DMEM £ 57
B 4 T e R T (FEE Gibeo 2AF]), BT
A51Y¥IH Invitrogen A F)_ RS A, StepOne &
i PCR Y (ABI StepOnePlus™, 3¢[E ABI /A A] ), Im-
age lab software  i#FR{Y (3€ [ Bio-Rad /A 7)), Nan-
odrop Z3EIGEETTH(SEE Thermo A F])

12 7%
1.2.1 FH#F ¥ shRNA &3

R4 RNPCla 2K 751 (NM_017495.5) % it&
B RNPCla T-HLF 51, B ks e 4k 22 I 52 25 4 i
DH5c, H-7E S 25 we/ml RAREER AT LB AR,
37CiH R IG PR i, FREM 2 & RILE R LB
B gdkrh 37°C,200 r/min, IR0, K H R
] 10% H IR S RAFAE-T0°CUKAR , IRl O T
afifb ik, ALBEIHE IR Plasmid mini kit T FOREEEEC
IR B UL BHRAE , 28 Nanodrop 2366 RE T & He

JEJE R BRI AR AE —20°CA H
122 TSk bk 3 5F 0 A8 T FA an fek

YA RE % . SUM1315 4 H & 10964 Mg
HHERE R 1) DMEM & 855 35 3L 7F 37°C .5%CO0, 1Y
TE IR R IR TP R % (8] A 25 W B AR A 2

B A YRR 2 R e B . O EAE H
A, H 0.25%EEHE AL, 1~2 min J§H % 10%
FBS ) DMEM £53%3£2¢ 11,1 000 r/min #:{> 3 min,
7 L, & 10% 864 13 | Johi A 2 19 DMEM $5
FrHE AR AN, THAC R T NS AE 1 AR
K 9% 24 h, RRA0 % E 35 3] 80%~90% , B 48k 75
FNEW G R ISR, IR R VR 0,0.125,
0.250.0.500,1.000,2.000 pg/ml, & KA, Hi3E 3~
5 dJa, AR A A0 T el By Bl e e B

AL Gy 5 O L - AR A AL TR A A
M 6 fLA, R count star 41 4es i1404n i
A, BFLIARNZ 2 x 10° 4~/ml 40, ZA8F 2 ml,
K 9% 20~24 h, L% 2 70%~80% A THE G
G Lo A2 ™ K% $52 B Lipofectamine™ 2000 i BH 453
178 1 pg Bk A1 3 pl Lipofectamine™ 2000 4351
B 250 wl TCIE TCHiAE 2R ) DMEM 3553 A
FWFFE S min; AFHMERRBRS, SRHE
20 min, [AIEFWCE 6 FLAR SR 3E I PBS Tk 2
e, A ERIBA W, FHICIME T RN
DMEM }; 23 &FLANE 2 ml, & FHEER R4
LR L 6 h & 10% 164+ 1% ) DMEM
Rigedk, B55% 24~48 h J5 , ¥ 5H 0.5 pg/ml EERS
TR MIGFRHE, H557 2 J e R 40, SE58 53 1% 3
U ARIE Y0 25 I R e e zs A R P %o R 2
FEG Y0 ks Y S 4
1.2.3  s2aF % K2 & PCR(qRT-PCR)#: M RNPCla
A mRNA K-F8g %k

U A0 fifg %5 B 3k B 80% ~90% i, $2 BB TRIzol
Reagent Ui FHE UL E RNA IR FTFS 69 RNA 7%
f#T RNase Free H,0, %4t Nanodrop 436G 1M
RNA W R4 J5, MK PrimeScript® RT Master
Mix Perfect Real Time i 454500 1 pg &L RNA 1E
R SRR, PR cDNA FEAR R 55 [ ABI 2\ )
SYBR®Premix Ex Taq™ UiH-FiE4T qRT-PCR #1E .,
RN Z N cDNA 2.0 pl Mix 10.0 l 10 wmol/L [
RS 19048 0.4 wl Dye 0.4 pl ddH,0 6.8 wl, ¥4
ZMF N 95°CAEME 1 min, FfiJ5 95°C 5 5.60°C 30 s,
72°C 30 s JEH 40 K, SEw I R AR AR S 400
I 3¢ ABI /A ) StepOnePlus™ 525, H B-ALsh
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HH(B-actin)MENNZS: BAFEME 3 R AL, BCF-
PE, SCOn A 2 IR, IOV S5 R B S i 2k
I A i 28, KA i B B SR 4 R X 3k 1 FH AR
A PEIME (threshold cycle,Ct fH) FiLITHHE.
ACt = Ctywpera—Ctoappir, AACt =ACt ppcra—ACtine; H AY
KL mRNA K35 205D 22 SR m IR R,
IR (%)=(1-LIRHFEA T /25 AN B Rk
1)x100%, 51903 i RS iR A Ui AR PR i
THRE L, P RNPCla B9 F#514 5/ -CTGCCG-
TACCACACTACCG-3', FiiF5|#) 5'-ATGATGGGGT-
TCGGGTCTTTG-3" ; B-actin A F1i7514)5'-GATGAC-
CCAGATCATGTTTGA-3", F#514 5'-ATGAGGTA-
GTCAGTCAGGTCC-3'
1.24 Western blot ## RNPCla & & /K- 89 &k

WX E A I O 4, 4218 RIPA ZEA3 R U HH
PR A, Mk R (BCA) 8 e sk T
w5, A 5 x Protein Loading Buffer, Z i 5 min,
iR A AR -T0°CIR e . ARl GAPDH i
AR BANKIEE A B 40 pg, 1T 12%
[ SR P TR R I FL VK (SDS-PAGE) , LATRA% B 26
2 0.45 wm 1Y PVDF 5 | 2 5% iRs 5%
B AR = IR B 2 h, 2B A — PR BSR AL
TSPt AN RNPC1 2 SE BRI (1:200) FI/h BT A
GAPDH HAsg 4 (1:1 000) , 4°CHE R SR I
H H TBST P&/ 3 ¥k, B:UK 10 min, 43550 A BUR i
AALPIEE R IC Y SE P 1eG UK (1:1 000) FIBAR
AR R IC P bt/ MR TeG Pk (1:1 000), =
RFEIRN 2 h, VeSS, IA ECL Rk, & T
Image lab software {X#8 HHEYG, 1058 FF K FH Image-
Pro Plus #4347 H 48 45 2H K P
1.2.5 vEed 35 (MTT) A 20 i 64 38 78 1 oL

O A I R A, 3570 T 96 FLAR , &R FLAH
MLEHGRE] 2 x 10° 4>, ZA4RFH 200 wl, 73 5ITES S+
24 48.72.96 h J&, BFLAINA 20 wl MTT,37°CikEt
A% 4 h,/NOWJR EIEW, A DMSO 150 pl, #E5
=P 10 min 2 H OS2, BEIPRIEI 492 nm
ARG BEAE B4 6 DAL, THEEIME , Sy
823 WK FEVLR AT A A0 B R AR (%) =
(1-5C 540 5 0 FRAT GRS LUAED) x 100% .,
1.2.6 4o X R kAR ) 2m oL T A5 M 0L

FERVRAT 1 d BR80T 6 FLAR
H, R H TR A S 100% )5, fiiH 200 ul
pipete tip WG FRAR RN 1 5] 1y R 2 FH TC I
BRFRERURU 3 IR, OB RS (B 1% 6410

), e E AR FHARR, ALk 3 M, il
SR —PI S MTE 0,12 24 h BB, R
Image-Pro Plus MRS, HHARIRAEREE=
(W1 4R T8 B - A [] s ] 0 & 56 5 ) /0 1R 96 E
100%., SEHEE 31K,

1.2.7 Transwell 42 2 /> £ N 2 28 foiz £ 00

Transwell /NEHIIA 50 wl ECM 8 (H 10 £%
PRFRTCIN S DMEM B8 ) , i ReE f Ui $iod: &
ST 200 B R b 0 S5 T LT B R R R IR
B, EEAINA 150 wl 20 B PEI, R Ak
5.0 x 10* /4L, ZEFZEHMA 500 pl &% 10% FBS
i) DMEM 15323 B4l 3 A FATREfL, & 37°C,
5% CO, AMMBEFRAE SR 24 b, /NOHGE 1% )
KR ZE AR, FHTRAR 152 L3 IR 2R R 20 e
FH PBS /L kM 2 Ik, TG LATGK ZBERE E |, 25
SR YA, IR T S S IR, BT = £ B
T 5 MREFRHEBUROE . SLEER 31K,

13 %it#FF*

K FH SPSS18.0 Gei 2k AT 43 Bt , Kl LAY
B+ BRIEZE (X £ ) FR, N 7 220007 LR TR
B Ta] S AR 2 () 22 5, 2 1) R 1 HL AR B SNK-¢ K32
59,P<0.05 HZESHAGIHE L,

2 5 R

2.1 FHF A SUMI315 wafa b o4 g fo bk
H T AR SE I R BOR Y FR A 2K pGFP-V-RS
oA SO AL, BT LGE L WA
JEE R A 838 B ST 1R S R e A L 81 T
A B . SCIG 2 A X HE A A v £
PO A MFRIEZIE 100% (K 1),
2.2 qRT-PCR #:- RNPCla mRNA 7K-F#5F R
R YL AR 2 6 LR, AR
IS BON I FEBOL B RNA, 2851 qRT-PCR A6
W, 5285 PO IR X R AT g, SERAH X
RNPCla mRNA 23k B9 il ik 80% (P < 0.01,
2), 5% R Z (A A W .25 5% (P > 0.05)
2.3  Western blot # RNPCla & & /K-FFHE K
PR YL AR 2 6 FLAR, 3EFR X4k
AR EHCR A, 384T Western blot £l RN-
PCla shRNA Fa e e 5 4N ie rf RNPCla 8 (110 E
ik E A AR FURBEAE, JF s B B 2 IR
LA AR BB R 225, 5 N 3 firs , 5% BE ]
FoAs, g A R KPR (P < 0.01),
2.4 RNPCla &k FiE#p4 SUMI315 @miesgsh
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Figure 1

1.2
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*
0.2 rﬁ;
0.0 , , . |
25 N HEAL B M B SEaR A
52 XA A, TP < 0.01,
[§2 qRT-PCR fiilll RNPCla mRNA ik
Figure 2 Expression of RNPCla mRNA was detected by qRT-
PCR

RNPCla mRNA #H%F 55

WE 4 Fis , 25 A BRAL S PP R A 2 ) 22
SR G (P> 0.05), 55X IRAHAR A, 52
YO 2H AN IE A 15 1A, 96 h A 2G5 F] 26.5%,
LSRG (P < 0.05), #2785 FiH RNPCla Y
FEIRAEINH] SUM1315 40 (3458 5
2.5 RNPCla & & FiR#pH SUM1315 2 fiit 4%

MEZRYRSG 12 h F124 h BB EREN, &2 H
X REZH RN BT FRAE A i G W R A TS24, 24 h
Bf2s AL A A R C R 31 90% , BIHEXT B2 /i Al
70% , LS A A R RE L 20% , S A 55 HE 24 1]
EFH G2 (P < 0.01, 18 5), 1w X} ia 2
ZBIJCH B 255 (P > 0.05),

2.6 RNPCla &k FiA#74) SUMI315 tmpesz %

i B X TG A E BT WA

Expressions of green fluorescent proteins were observed by fluorescence microscopy (x200)

25 OO BRAL BIPEXT HEL SE0620

- -
—_—

RNPCla

GAPDH

1.2
10— —

0.8
0.6 —
0.4
0.2

RNPCla #M7KEE HAG

*

0.0 |
25 [T R 2 BAPE X IR 2 Suiad

52 xR HAR, TP < 0.01,
K3 Western blot £l RNPCla E 130X
Figure 3  Expressions of RNPCla proteins were detected by

Western blot

TE RN IE, A IR S0 2H 2 AR AR (23 = 7) 4,
25 X HRZH O (213 + 12)4, BAIPEXT A 41 4 (183 +
15)1, SXIREZHAH L, SC Al i) = 250 ) w2
W55 (P < 0.01,6),

RIS =

SUM1315 il fifd 2 WA L 32 Vi 1 A i B A 1
BRI T B IR SR AN IR, JE—FP HATFp
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g 031
g
T 021
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24 48 72 96  AsffAl (h)
50 ARFHRLLLLES, P < 0.05,

Kl 4 RNPCla K T X SUMI31S5 4ii i a5 i
Figure 4 Effects of RNPCla down-regulation on SUM1315 cell

proliferation
1007 s e
. U s

s B i
g 60-
i
2 40
N |:|.-

0 T

0 12 24 A E] (h)
52 XA, " P < 0.01,

K5 RNPCla &3k FRXF SUMI315 4iliERs a5
Figure 5 Effects of RNPCla down -regulation on SUM1315

cell migration

JE R R B A A . Wang S8 BYAT 5T K B
SUMI1315 HA p53 KL 248 CD44*CD24 " 4 ifg
B AERAIE , -5 i B (R 28 ks HAR 5 e
RS A7 G [N SUM1315 Wi 32K (ER) (22
R Z M (PR) YA BATE, AR R A K K 3214k 2
(Her2/Neu) #1438 i S A i g &2 & %
FBER R Z—3 BRILLASR , A 5T & 31 RNPCla %
D2 SEHE SUM1315 4l TR AE2E,
RNPC1 ZE L0 RBM38, J& T- RNA 454 &
FIGE L, B REgmts 2 AP 5L, Bl RNPCla 1 RN-
PClb, FIFE WA 239 MEIERRE KT, J5EH{L
WA 121 A FERR 51T 1 N-A b D —2,
FHBEL B —FRUER RNA RSI07 85, B RRM (& 3
fi 35~107) , RE S5 HAMIL HUNIF45 G (H 1A RN-
PCla AR FFHARN AAE Y Dfe! . Lok, RNPCla
WS p53 A1 HuR BSOS, SBEIRTY p53 S0 (pS3.
p63.p73) HuR Fl MDM2 55k, il 5 =R
3 E4RA%IX (3’ UTR) L) AU-/U-/CU-E 5 Joih4h
AR EANT mRNA ECEMY . BT HGE

FFIPE XS IR ZH

*

0 T T
AR HRAL FAPERS HRAL SEaAL

52X BALIEL, P < 0.01,
Kl 6 RNPCla A T X SUM1315 M f= 22 1520
Figure 6 Effects of RNPCla down-regulation on SUM1315 cell

invasion

1A, RNPCla A5 9819 1 $EE USR] JHORH 1 /)
HLEI R R B Y2 DRt AR 4 fildn,
RNPCla figfa € HuR mRNA Jf3[E HuR 071 40 i
BEFE IR AT p21 mRNA B 21 40 i & 3
52 1R 7E G1U20, SR, RNPC 1a -t B 1< 10 1 47 £ A
p33 MBS Sk R R K&k 5 kR

RNPCla &8 Z I MR AHOCH A, 2] B AT
ik, S&F RNPCla SEH A HARVE ML X DI6E
HIB BRI ABFFERE IR SUM1315 4 if
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TRt i A BORIZB M B FERE )], SUM1315
Yl R ZE R S &R AR
& (MMPs ) 235 EIRA5C, Kwon SFIIMAFST 245 Rk
B Glil REiE T M MMP-11 {23 SUM1315 40 ifif2
BRI (HITER MMP-11 SRR Glil IIEHE1E
A, X Uil MMP-11 7€ Glil fi£ 7k SUM1315 40 itz
FHA R CEEVE . [FIBY Taubenberger 51614
i MMP-2 Fl MMP-9 #E th [A] Bl-integrin i i
SUM1315 21 il 5 A B 40 L8 B, T i 4 i
WAL AR T S AR B IR e R A K
YIAH G, S8 shRNA T4ESUM1315 4ifitarh
RNPCla B33k, I MTT 5 Rl 95 5256 1 40 it 4=
ZESCI AN A M 3 5 E RS M AR ZRIE L, A5 R
RNPCla shRNA fEAZLFERA AL H RNPCla mRNA
VR TRk, 50 BRAL AR EE 4, RNPC 1a 3BT
BRJE AT AN SUMI315 40 i35 ,96 h A4 2R3k
2 26.5%, 22 RAGFRE L (P < 0.05), [FlA, KR
SHG AN R 28 S 86 B IESE RNPCla YA R RGE
I SUM1315 il AR 28 (P < 0.01), {H
J& RNPCla fE#F SUM1315 a5 Mo 42 225675 94
5 MMPs A G A T Filt— 2058, 550 i F
RNPCla B85 3'UTR 7 AU-/U-/CU-F & ST
FLR g G SR L R T RE , B AT RE
DRI ZREYEA TN

ARBFFESE R4 R RNPCla Y shRNA REA &5
i RNPCla JEH93RK, [AET RNPCla ZEH T RE
I SUM1315 ZHH 3558 175 Jef= 28, (Hix%s
AR DL L AE IV FPLEI N 75 32— 25
AT .
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