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Effects of RSK4 on Cell Proliferation,Invasion and Adher-

ence Related Genes in Breast Cancer Cells
LI De-quan,HAN Lu-lu,LIU Jian-lun
(Affiliated Cancer Hospital of Guangxi Medical University ,Nanning 530021, China)

Abstract: [Purpose ] To investigate the effect of RSK4 gene expression on CXCR4,HIF-1c,
cyclinD1,Ki-67 and E-cadherin mRNA in breast cancer cells. [Methods] RSK4 interference
lentiviral vector(RSK4-RNAi-LV) and overexpression lentiviral vector(LV-RPS6KA6) were trans-
fected to MCF-7 cells and MDA-MB-231 cells respectively. Gene expression levels of Ki-67,
cyclinD1,CXCR4,HIF-1a and E-cadherin were dectected by RT-PCR.[Results] mRNA ex-
pression levels of CXCR4, HIF-1a, cyclinD1 and Ki-67 in RNAi group (2.238+0.0711,1.672+
0.0833,1.540+0.0115,1.390+0.0902 ) were higher than those of controls,except E-cadherin(P<
0.05). The transcription levels of Ki-67,cyclinD1,CXCR4 and HIF-le in the overexpression
group (0.603 £0.0066,0.460 +0.0155,0.424 +0.0198,0.205 £0.0082 )were lower than those of
controls, except E-cadherin (P<0.05).[Conclusion] RSK4 gene plays an important role in the
transcription of Ki-67,cyclinD1,CXCR4, HIF-1a and E-cadherin.

Subject words : RSK4 (ribosomal protein S6 kinase4 ) ;breast neoplasms ;neoplasm metastasis;

cell adherence
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272 R RE B LR R TS B B A
S6 H 1l 4 (ribosomal protein S6 kinase4 , RSK4)
VER—A X G AR N, BA i 40 i 2R 4K |
AR R DI RE . TR B AR R 22 M Y MCF-7
AP AR RSK4 JEDI 3K, AT {12 200 D Py 18 4 4 5%
SRS RR TG I SR, RSK4 PR GT i e 20 i 1R 22 |
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R BHE B8 7 0% i ek WP TR #E A T B RIS
Kig# , Ki-67 .cyclinD1 ,CXCR4 HIF-1« . E-cadherin
HB 2 5 2N M S A= 28 AR AT G 1 BE R AR ST AU
3 3 FHAS [ L g A M R rh RSK4 A 1) 6 387K
-, WIS AN G B Feh B R DG B PR A 0 0 28 R
RSK4 J DN 52 i L1 988 240 ML 06 B B RS 4R 22 BE T 1)
YE AL .

I RS

L1 # #

NFLBE 41 bk MDA-MB-231 B MCF-7 (1
BR#BE, Ei)  FH DMEM,
it 4% (GIBCO 23 ), 3%

JE TR WK B F LA T 2 Lol WCE W ML IR | 33
FLARAEHE J60h ,84h FHIZEO iR WA LG Lo
A RNA $25(Trizol )5, RNA 4043
JEEBE AR Sk E AT 22 0 Hr RNA BESh 4l . BUE
RNA 4pg, #3850 £ Ul B #E 1730 7% 5% cDNA
14 EHRMEEE PCR ¥ 8RN
SCHF 9 ) % & PCR #% Quant SYBR Green PCR
WA G UL BEEME . PCR R 454 . D AE 1 95°C
Smin, @7k IH K K E (35 MG )95C 45s, iR
KR BE 455,72°C 45s, 1B KOl BE BEHR 55°C \56°C |
57°C..58°C .59°C .60°C . FEAH 72°C 10min,, #5514
W RN, R Prime6 #1514 (Table 1),

Table 1 The list of primers

Primer(5°—3")

E );RT -PCR i #| & (Fer- Genes - :
Upstream primer Downstream primer

mentas 55 [/ ) ; AR T goka CTTCGAGGAGAAAATGGACTTCT  TGGAGTGTAGCCAGCCAACATT
# Ik (RSK4-RNAI-LV) (7  GAPDH  ATGCCTCACACGGAGACTGT AGGGCTGTCCTGAATAAGCA
gl R BRI EkR K67 GGGTTACCTGGTCTTAGTT ATGGTTGAGGCTGTTCC

. CyelinDI ~ GATGCCAACCTCCTCAACGAC CTCCTCGCACTTCTGTTCCTC
W (LV-RPS6KAG) (FHL, b yep A ACTICCTATGCAAGGCACT TATCTGTCATCTGCCTCACT
H); R ATEX R mRia TTACAGCAGCCAGACGATCA CCCTGCAGTAGGTTTCTGCT
(LVCON145) (753l , I'#);  E-cadherin GAATGACAAACAAGCCCGAAT — GACCTCCATCACAGAGGTTCC

RSK4 51 %) f1 GAPDH (&
T, B ) ;i A RSK4 —3i (Anbo, 35 [ ) ; 1l F i
BRIl 4T B = HT (BioRad , 5N ) .
1.2 #paEEsF

MCF-7 MDA-MB-231 4il ig ¥ F & 10% fifi 4~ 1fiL
1H DMEM 552 7 37°CHE %,
1.3 “Rasks

Wt T 48 5 F 51 U6-vshRNA-CMV-GFP J%
RSK4 33t 3512 9 75 2K (LV-RPS6KAG6) , 73l K 5
BL YL Z 9 R MCF-7 #1 MDA-MB-231 4o, %48
FXFHE4H (Conl \Con2) , SE 56 41 (T P4l Fnad ik 4l
B RNAi 41 Al OE 41 ) 1B M X B8 41 (Mockl ,
Mock2), 4 3 P45 fL, BB NI EUS R 3x
10%/ml 40 F LA, 240 J5 W £ 8537w, dEAT
Byt $ MOI=20 #£47, Conl Con2 ZHAUMIA 1ml JG
L7 B9 410 i 5% 5% 7% ; RNAQ OE £ F1 Mock1 . Mock2
ZH53 WA 1x10° TU/ml RSK4-RNAi-LV 40wl K i
FIAM7E LV-RPS6KAG 40l , 1x10° TU/ml [ 44 %} H&
T LVCON145 40l (1835 %349 i EniS 78 ) ,
&I 50pg/ml Polybrene 1001, %5 FH JC IfiL i 410
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1.5 SitZaeeE

N SPSS 13.0 AT BUn ge it r Ab R, 45
U B AR fEZE TR . 2D BCR B
2 25007, LL P<0.05 27 BA G5 L,

2 & R

21 FHREMEISREIBEELABRRAERE
M LY E

12955 5 T 4 2K RSK4-RNAI-LV A 2 B 4 %
HRARAR LV-serRNAi 8 44 FL R 96 240 ie MCF-7 J5 ,60h
398 G 3Rk, 84h Rk W W aGom . Fo YL iy 4 i
WL %, BB YK, 5 Conl 41K
Mock 1 2H HL# , RNAi 2155 Yo R d5 15 (Figure 1,2)

9% 75 1 2 38 AR LV-RPS6KA6 13 # [
XF BE 28 4& LVCON145 g J% 2|, Big 93 20 e MDA-MB-
231 J& ,60h JF 1f A6 I 2] 5¢ 5 K 3k | 84h ik W 1 4%
3R, 5 Con2 #4 & Mock2 41 FL#: , OF 4155 Y« R fie &
(Figure 3,4),
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2.2 F#/5 RSK4 mRNA &Rix
KFET L

RNAi 415 Conl 4 M %,
T4 J5 MCF-7 41 g i) RSK4
mRNA 2 ik /K F 8 W 3 10 il
AH X 3K R ALK 0.9% ,Mock1
ZH BRIk K23 Conl 4, 22
A Giit 2 L (Table 2),
23 THGHEE FH . EEHE
FEEF mRNA RiEK T

RNAi 41 CXCR4, HIF-1a,
cyelinD1 & Ki-67mRNA 1) %
K Conl 2H Mock1 ZHAH
3Tt {H E-cadherin mRNA
5E SEART-I B R, 2574
it 2 B X (P<0.05) (Table 3,
Figure 5),
24 SRIFAEITERA RSK4
mRNA %7k F Eb %

5 Con2 41 % ,0F 4141
e RSK4 mRNA #H X} % ik /K F
BET S, M REERN
222.6% , %5451t E X
(Table 4)
2.5 OF AYAaiEsE., FH. =
ZHEXEE mRNA RikKkFE
1

OE #H Ki-67, cyclinDI,
CXCR4 1 HIF-1o ¥ 5 K F 5
Con2 2l Mock2 ZHAH Fb 4 R# I,
M E-cadherin mRNA %% 5% /K ¢
T, ZRESIFEE L (P
0.05) (Table 5,Figure 6)

3o #

LR A 2 A B L A
PEMIE 2 —, R ZY
M) LM i AR E TS ) B
2., TR A W K, RSK4
S 5 3L R AN Y T

MEFRE 20134545 194%% 9 H

Figure 1 The comparison between the normal and fluorescence
from RNAi group transfection on 84h(x100)

Figure 2 The comparison between the normal and fluorescence
from Mock1 group transfection on 84h(x100)

Figure 3 The comparison between the normal and fluorescence
from OE group transfection on 84h(x100)

Figure 4 The comparison between the normal and fluorescence from
Mock2 group transfection on 84h(x100)

Table 2 The difference of RSK4 mRNA expression level between RNAi group
and controls

Groups RSK4 mRNA

Conl 1.000+0.0000
RNAi 0.009+0.0049°
Mock 1 0.842+0.0046

#; Compared with Conl and Mockl, P<0.05.
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Table 3 The difference of Ki-67,cyclinD1, CXCR4,HIF-1a and E-cadherin mRNA transcription levels
between RNAi group and controls

Groups Ki-67 cyclinD1 CXCR4 HIF-1a E-cadherin

Conl 1.000+0.0000 1.000+0.0000 1.000+0.0000 1.000+0.0000 1.000+0.0000
RNAi 1.390+0.0902" 1.540+0.0115" 2.238+0.0711" 1.672+0.0833" 0.035+0.0018"
Mock1 0.474+0.0376 0.789+0.0209 0.637+0.0384 0.493+0.0363 0.591+0.0224

*;Compared with Conl and Mockl, P<0.05.

mRNA relative expression

Ki-67
*:Compared with Conl and Mock1, P<0.05.

cyclinD1

Figure 5 The mRNA expression of Ki-67,cyclinD1,CXCR4,HIF-1a and E-cadherin between RNAi group and controls

K Conl group

B RNAi group

[ Mockl group

E-cadherin

Table 4 2 The difference of RSK4 mRNA expression
levels between OE group and controls

Groups RSK4 mRNA
Con2 1.000+0.0000
OE 2.226+0.0863*
Mock2 1.163+0.0519

*; Compared with Con2 and Mock2, P<0.05.

¥ REBAERVCH ., HEIWIIEIAN , RSK4 B K
TE R 0 s 23k, il Go~Gy JHANME Y Rb SR H &
AR AL, B p21 M H R R IK K {8 40 i B
WEAE Gy 391, DT 00 o ok 8 200 B %) 256 50 I AR 78 55 A6 2

AWF5E KB, FLIR I MCF-7 418 T4t RSK4 3
PRI IR T, 203G G AR SC L Ki-67 1 cyelinD1 LA
I 40 M A7 22 5 B A O& L ) CXCR4 A HIF-1a 4634
K8 3 T M 6 1k RSK4 J: K () MDA-MB-231
Y Ki-67 . cyclinD1 ,CXCR4 1 HIF-1a 335 7K
AR, SEU645 478 RSK4 J& R By 235 vl 2 Ki-
67 .cyclinD1 ,CXCR4 ,HIF-1« M E-cadherin mRNA
BESEKOF X AT RES RSK4 fii 40 MU 45 T G, 1) BiL
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1B T Ki-67 WA, DTSR 1 4 B 9 38 5 8 0 A
5% . [Al A}, RSK4 21 Rb & A WM AL 5 (A% T cy-
clinD1 SEA B E G ME 4, NS T cy-
clinD1 #E A 40 S 3, 30l 1 40 g 09 35 58 . Ki-67 /&
— 55 4 M3 B A G P AZ PR, o H TR e
Z MG AR L Z — o FLIRRE 44U Ki-67 FHAE
FEIR MR, 0 344 G A B PR A K (R 28
P R LS K, TS 2254, eyelinD1 22 541
JLJE A G, B9 S HA%E Ak i) G B 1E M 1 IR F AT
AR 8 440 6L ) 346 B 5 D S AR T ISR R RS R
cyclinD1 & B 3835 To B & A 47 R A A7 R 24 W
B8 FARKEE R eyelinD1 5 20 MR 8 585 17 1
JR A EHFEVIR KR, CXCR4 FEMMiBE 11 T
Y0 M T A R T B 8 95 W s RS 25 )y D R A% R
FIVE R, BIF 9T 4 B S CXCR4 i 1F 7L 98 4k 10 5%
7% s HIF-1ou 75 2L g w76 728 LA R 20 it g i g 40 21

{2 A T L R B A v IR e 5k, iy HL 5 2L
T R A R B VIROCY o3 A T R X T4 Ik
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Table 5 The difference of Ki-67,cyclinD1, CXCR4,HIF-1a and E-cadherin mRNA transcription levels
between OE group and controls

Groups Ki-67 cyclinD1 CXCR4 HIF-1a E-cadherin
Con2 1.000+0.0000 1.000+0.0000 1.000+0.0000 1.000+0.0000 1.000+0.0000
OE 0.603+0.0066* 0.460+0.0155 0.424+0.0198" 0.205+0.0082* 24.930+0.3457*
Mock2 0.474+0.0376 0.789+0.0209 0.637+0.0384 0.493+0.0363 0.591+0.0224
*:Compared with Con2 and Mock2, P<0.05.
1.2 25 ..
é 10 % 20 F : A con2 group
= g :
;; 0.8 g;: ; Hor group
2 1 [£15 o
g | :g:: %g B ::: B Mock2 group
< 06 % = -
z | 2 " %
e b | &2 10 L
B o4l el | F i
[ .
) o
5 5 o
02} . . b
. ] 505
0 = 0
Ki-67 cyclinD1 CXCR4 HIF-1a E-cadberin
*; Compared with Con2 and Mock2, P<0.05.
Figure 6 The mRNA expression of Ki-67,cyclinD1, CXCR4,HIF-1a and E-cadherin between OE group and control

ELEE R B (O FUMR R SR HIF-1a £k 3w, H54&
FERAZE S AT HOCE | J& — Al 57 AN B TS 8 A5 10

AF5ER KB, T3 RSK4 5K 5 MCF-7 4
JitL 2 Bk P 7 E-cadherin 1Y) mRNA H 3267 B AL T
96.5%, 13 #35 RSK4 F:H J§ MDA-MB-231 4 Jiig v
1 E-cadherin tbid R HIHE R T 2393% ., A W5
S RAUE LN E-cadherin 1) cDNA %% G A w5 11 R g
MiEfE, MR MEEE SIE S, 1% E-cadherin ;L X
mRNA 5 A 40 J5 , SOn] EH OB &R O,
E-cadherin fI% 3¢ 35 09 FL R 98 8 A 09 6 A= 77 R
E-cadherin &5 2654 W EF 458" X U6 E-cadherin
XoF fioh JeE 4 B AR

SN2 TR A R A 2 R A RS B R
7 Bl YIM 6, Ki-67 .cyclinD1 ,CXCR4 HIF-1a
E-cadherin 55 3R] & fe Wi 20 i 14 4 4228 Bh R K
TR FE N, AHFITIESE RSK4 F [H Tt Al 3 3k %t
FL U 58 40 10 25 BR AR OC BL TN E-cadherin W52 B K,
HRIE R BT A I, 10X 38 78 AH 5 56 5 1 52
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