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DEAD-box fiRUE e 46 3% PIDTER b ZUIR R 21
i‘ﬁﬁﬂlﬂtﬁ’ﬁ‘ jn]

KA
VEE A5 FNM K FH — B ERBEF, Td #7 M 450000

WE:BH 5 & Ie RNA(ShRNA) A5 DEAD-box fift B2 € 46 (DDX46 ) 5 P T 8RO 2L it 6 A4t i 15 58 Rl T A 52 0
BRI G 5 PCR(RT-qPCR) FIER [T EN 7% (Western Blot) I A TE 8 ZLAR L K 40 = A LG AN 2R rh
DDX46 #1k 255 . LIEFG TR S0 shRNA R 3L I8 SK-BR-3 40 DDX46 (R %3K , 25673 A as 1 BEZH B X6k HE4H A1 sh
-DDX46 2, RT-qPCR #3114 2H 41 ffl DDX46 mRNA FY3&3A7KF- , 25 15 3t B R A 1 DDX46 4 AT TR DGR 11 1) 2R3k K-,
i B T A DL P L G e ol il S 7 L €5 7 (MUTT 325 ) R I A A A K 3, D =R A AR D A i g8 1= 2558 DDX46
mRNA 765 ZLAR s AN 2 b i 2k 48 T LR L A (P < 0.05) o sh-DDX46 ZH 41l DDX46 mRAN FIE 1815 7KF-
I B TS O TRAUR A TEXT IBZH (P < 0.05) o sh-DDX46 2H B4 I A K38 FE AE F7 W AR T HXT IR (P < 0.05) . 25 (AN IR
ZH BT B2 F sh-DDX46 2H SK-BR-3 A TR 4310 (4.21+1.65) % . (5.36+1.23) %A1 (10.21+2.39) %, 545 [ % HR AL AR
PEXT B HI L, sh-DDX46 £ SK-BR-3 AR T-R A B34/ (P =0.007; P =0.016) . JUER DDX46 Ji5 4 T3 445 14 B 4 itk s/
El fﬂT ﬁﬂ: 2(Bel-2) 3 I5 EH BRI (P < 0.05) , Bel-2 41196 X 2 1 (Bax) A1 R R 2 P -3 87 UI1A (cleaved Caspase-3) #ikHH
E(P<0.05), 458 DDX46 TEFLIRIE AN b 2 223k , UTER DDX46 K AE G 10 L A A o s A e e i T B T 5 5
L%Tﬁﬁ%ﬁf’ﬁﬁﬁ Bl Z—.
KA FLUIRMRE ;. RNAFERISIEREDS; Bel-2 HDCXEEM; DDX46; ZAIJECRNA;  AIMIIAT

Effects of DDX46 gene silencing on proliferation

and apoptosis of breast cancer cells
ZHANG Yangrui
Author Affiliation : Department of Pathology ,The First Affiliated Hospital of Zhengzhou University ,
Zhengzhou , Henan 450000, China

Abstract: Objective To investigate the effects of short hairpin RNA (shRNA) interference targeting RNA helicases DEAD-box
46 (DDX46) gene silencing on the proliferation and apoptosis of breast cancer cells.Methods The expressions of DDX46 mRNA
in different breast cancer cell lines and normal mammary epithelial cell line were determined by real-time fluorescent quantitative
reverse transcription PCR (RT-qPCR) and Western blotting. The breast cancer SK-BR-3 cells were transfected with DDX46 shRNA
(sh-DDX46 group) or scrambled sequences (negative control group) , with untransfected SK-BR-3 cells as blank control (blank
control group).DDX46 mRNA and protein levels of SK-BR-3 cells were detected after transfected respectively by RT-qPCR and
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Western blotting.The cell proliferation and apoptosis were measured by colony formation assay , MTT assay and flow cytometry, and
the apoptosis-related proteins expression levels were detected by Western blot analysis. Results The relative expression levels of
DDX46 mRNA in all studied breast cancer cell lines were significantly higher than that in normal mammary epithelial cells (P <
0.05).DDX46 mRNA and protein expressions in sh-DDX46 group were significantly lower than those in blank control group and
negative control group (P <0.05).Cell growth and proliferation in sh-DDX46 group were significantly lower than those in the other
two groups (P <0.05).The apoptosis rates of SK-BR-3 cells in blank control group, negative control group and sh-DDX46 group
were (4.21+1.65)% ,(5.36+1.23)% and (10.21+2.39)% , respectively. Compared with blank control group and negative control
group, the apoptosis rate of SK-BR-3 cells in sh-DDX46 group was significantly increased (P=0.007; P =0.016).After DDX46
shRNA transfection, the expression levels of B-cell lymphoma/Leukemia-2 (Bcl-2) significantly decreased (P <0.05),and the ex-
pression of Bcl-2 associated X protein Bax and cleaved Caspase-3 significantly increased (P <0.05).Conclusion DDX46 is over-

expressed in breast cancer cells.DDX46 gene silencing significantly inhibits the proliferation level and increases the apoptosis level

of breast cancer cells and the mechanism may be associated with apoptosis signaling pathway.

Key words: Breast neoplasms; RNA helicases;
2018 45 v [ [ G g e o W 5T i 5 2 B FLAR
I O 28 IR TR ] P R o3 e e PRI JoRe |, 24t
YNGR BEE MUTE M 2 BF RO EL AR . B AT E
PR IA I FLAR R bR TR TR U DL TR T Ak
I7 N E W EEGIRIT LB ARIA T )Y 8 A TR 42
e AR FUME R A R R O R VI SE R
15538 6 T BT I LR TR T T B
B X, W59 DEAD-box (DDX ) fift 02 e Bt 5 fith 84
S LAY 1S FE N e A R R R DDA G, DEAD-box fif i
JiEmt 46, — MR DDX46 (51144 PRPF5 5 hPrp5) ,
DDX46 & HJ& T DDX I e i K ik i 2 — , Bl
W5 2R W DDX46 545 Bz A2k bk U 48 11 1
e VBB B R A 2R MR kA R
JEFNGST PG A G, H T AR 2 2] DDX46 5%
Jige B AR S 4R T , DDX46 78 FLAR S o i JE 7 4 AT
ANYERE . ARWFFET 2019 4F 2—6 H 43T DDX46 78 A
1EH LM b 7 40 2 R0 L AR R 40 R R i e ik 2=
S, W4 % 2 RNA (shRNA) A5 3 15 98 40 i 1)
DDX46 FE K TB , ILEL TR DDX46 5 JR X} 7L 8 41
LA B AR TR 2, WD R DDX46 5 2L
T 52 ) S AR HIBILAR
1 #R5HE*®
1.1 EEHH NERZLR 405 HBL100 Fl
LRI 40 M 22 MCF-7 .MDA-MB-231 Fil SK-BR-3 Iy
Frh ERFABEIIEE . RPMI1640 B 75560 F [
ZRMEARHE A FRA AL BG4 135 14 T 22 E HyClon
N 18R EETURL Phelper.0 W8 T b LA R 2
A, S RE 38 5 PCR(RT-qPCR) R I T
FEER KB (R ED A FRAF] L 3-(4, 5- F e
ME-2) -2, 5- 2R DU MR ER (MTT) 3 P A I 3K 55
BT L3 < RAYR R T A0 T At
A& T IR P H AR A RA R . GAPDH 4L

Bel-2-associated X protein;

DDX46;  Short hairpin RNA;  Apoptosis

A | Anti-DDX46 T4 | 1 b 2 2 & G -3 37 D) A
(cleaved Caspase-3)HTUAAK | B 20 ffd bk B4 98/ 14 1105 -2
(Bel-2) HUAAR I Bel-2 #H2C X & [ (Bax) $L A& 21 T
Yi[E Abcam 23 F o

1.2 #ZHR@¥EZE  HBL100.MCF-7 . MDA-MB-231 il
SK-BR-3 4034 DL & 10% Jifi 2F IfL 75 ) RPM11640 55
FRI(F 1% HFHEEMBERR) IR T 37 C.5%
TARARRREEFRA P L 48 WS T ALY BOR R K
(2R TS5

1.3 RT-qPCR  Trizol 1 $2 HUSZ 56 4% 20 40 Jfd A
RNA, #% 8 RT-PCR i) S w22 PR 5% o ¢ DNA
Ja AT RT-qPCR 3258 . DDX46 B 1E [7] 51 4 /5 1) Al
B 51440 53 ) K 57 -AAAATGGCGAGAAGAG-
CAACG-3’ 15" -CATCATCGTCCTCTAAACTCCAC-
37, PR K N 110 bps NS 3E K GAPDH 1E [#]
5191 7 5 R 1615 195 51 43931 8 57 -TGACTTCAA-
CAGCGACACCCA - 3’ fil 5° - CACCCTGTTGCTG-
TAGCCAAA-3’ =4 ¥ 2 121 bp, FFECE LT
() PCR [ W VTS T RT-qPCR X 37547 PCR 47 4
LN, 2R FH 27844953154 DDX46 mRNA f4 AH % £ 35
I

14 ERSBREMMEMAFIE SHoGR14]0
SR 1 I pSTH 1 M85 7 28k 4% Yt shDDX 46 %% 7
F1 shGFP %I #8955 £ , DDX46 # [i] fi A% )5 51 S}y 57 -
GATTGTGATTGAAGAAGAA-3’, L) shDDX46 %5 75
Fl shGFP X 18 5 2 8% 4 6 FLAR Y SK-BR-3 411 it
48 hJE A 1 mg/L WERS 25 25 A T % , 1 2 SR AR A
JH9 4 3RAE T, 2K FH RT-qPCR K6 0] Hh 4 1 G 7 JE e
L B9 41 i 5 DDX46 mRNA 2835 7K . ARHE1E
PG T L YL f K5 SK-BR-3 40 43 23 6 BR A (R
SRR ) BT BRG] HR T 9] 4 0 B B e 4 )
sh-DDX46 21 (DDX46-shRNA 125 B4 4H )
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1.5 FEHARENITE (Western Blot) F454H SK-BR
-3 2 B AL SR IBORE AR L T AR Rk, B
F L 30 pg FEH, WA A4 R 50 min 80 V, 435
JiE 4 F 4 100 min 100 'V, & FLEE IR, B0, fin A
DDX46 .Bcl-2 Bax I cleaved Caspase-3 —¥41, —HiHk
JEH 1:200,4 CH283 K, —Hi(1:1 000) 48 37 CHiE
H4hJG, B3R, 7EECL R G F 85, {4 Im-
age] 43 HT BARER FUK EE (A (BCF31E) , DL B AR A
IR EEAE/GAPDH JK B 278 H br 8 (A XT38 &
SCEGEA 3K,

1.6 EEEFMEIE 4541 SK-BR-3 414351 LA 500
AL R T 12 FLIG SR p B R IR SR
(37 °C.5% S Abhe) h i 97 12~14 d, AR A 35 57 i
PH (B A8k S B4 35 520, R AL b i A IR
AT L () A0 B P 5 B, R R 3R . 95% LR E 15
min, 1% 25 i Y ARG 4 20 min, BEERSE v ER 1AW
TR 3 UK, TS T A T TR A R B e R A
(> 50 />4 il B 40 ML A v o 1A s B ) |, S g T A
3K,

1.7 MAEEARMEMERRMNILEE(MTTE)
M ZEREIETETE /1 A AL 5 0004~ /FLA0
it %% FE $E Fp T 96 LA R FR A P, A 34K
FL, 2 TR 5320 h .24 h .48 h 72 h K6 p5 i9E
FFMTT 525, BFLINA S o/L MTTIE W 20 pL, B33
FEH 37 CIE 4 ha s g AEALIMA — H LA
200 wL, 7EFE IR 527 10 min 00 . FEZ2DI6E
B ARA L0 2 490 nm 7 K AR PG BE(E . SEE R
23,

1.8 AT EAE T RS A g ks
SRRV 22 I AR ) WG BE 20 i, 800 r/min 250>
5min, 7 3. A PBS 22 IR, 240 I A oAk 3 3R
S 1x10%/mL; B 100 L 20 M 238, In A EER & V-
SRR 76 6 2 /AL I E (Annexin V-FITC/PT) i
IRk, iR T HEIFE , 30 min PN T 040
LSRG I T 240 T ) A

1.9 Zit=EFE i SPSS 21.0 #l GraphPad 8.0
G E R AT S IR B (0 A M AN R AL B S8R
R EE Y DL & + s TR, R 5 200 4%
WA B Z [ 22 5, 2 40 (8] 0 WG PR LR
Dunnett-t K556 . P <0.05 %R 22 RA50 245 L,

2 HR

2.1 FLEREMBIT DDX46 mRNA Rz 5 FEE
FLBRZEAE  RT-qPCR %5 5KH], DDX46 mRNA 7E%L
JiL 955 4 i 2 MCF-7 .MDA-MB-231 .SK-BR-3 Fl 1F &
NFLIE R 20 22 HBL-100 H 8 A X 23k 545501

H7(3.12+0.18) . (2.86+0.22) . (5.02+0.28) F1(1.02+
0.06) ,DDX46 mRNA 7£45- 7L i 20 it Hh 119 2 85 247 B
i T IE R FLR L R 4L (P < 0.001) , Hirb DDX46
mRNA 7E SK-BR-3 Zi il F 187KV die ey, il £
SK-BR-3 4Hf#kA 7 e 255 5 o

2.2 shDDX46 755 B 7T A 2 P& (K SK-BR-3 4l
I DDX46 3Rk S5O0 & PCR AN 45 R &
W, 55 g% 48 h )5, 25 A % FRAL | BH A XiF 8 41 i sh-
DDX46 4 Y DDX46 mRNA AH X} 2% ik 42 23 % N
(1.08+0.09) . (0.96+0.08) 1(0.29+0.06) , sh-DDX46
2H 523 (6 IR ZE AR PE X BR4H 1) 25 o G it or
X (P <0.05),755 FXTREAL 5 FAMEXT BRZH Y 22 5 o5t
THERE L (P=0.221), #F5T EIal A I 25 51 (&1
1), gL 48 h e, 55 X BRAL | B BB 2 T sh-
DDX46 41 1) DDX46 & FH AH X 3k & 5351 4 (0.75+
0.05) . (0.72+0.07) #1(0.21+0.03) , sh-DDX46 £ 1)
DDX46 & [ 2 87K - B B AL T 25 16 BR AL AR 1
XFHEZH (P <0.001) , 725 X R4 55 B iR ZH Y
DDX46 & 1R L K22 F LG22 E L (P=
0.541),

DDX46 | WHNE S s 115 kDa

GATDIT | | 270

a b c
VE a7 FIXBREL b W BIPERBRLL, ¢ % sh-DDX46 41
Bl R EE R I DEAD-box i 12 g 46 (DDX46 ) 5 114
FRKF-
2.3 L EK DDX46 3k ik H]) il FL B 2 40 B B9 A K 1
A GLPEIE ARSL R AE  (E 2A) B, 28 I IR AL
RH X6k B8 2H il sh-DDX46 21 SK-BR-3 411 ifd 5 & TE ik,
B (159+29.35) |, (148+19.68) F1(82+16.98)
525 [ 0k B AP XT BEZHAH EE L sh-DDX46 4 SK-
BR -3 4l iy 5 B I WL 88 3 0 2> (P=0.013; P=
0.027) , 75 U0 BRI PR BRAEAH L 25 S5 e g it
2N (P=0.827), MTT 45530 .24 h )23 %t
HEZH | BF P X5 R 20 F11 sh-DDX46 2H B W {1 43 )
$7(0.41+0.042) . (0.37+0.032) £1(0.26+0.034 ) ,48 h
A2 % HR 2 L B P X6t B 41 R sh-DDX46 2 () I G
JE B 43 51 4 (0.68+0.062) | (0.65+0.035) F1(0.36+
0.043) , 72 h B 25 6k BZH | B4 X6 R 4 R sh -
DDX46 41 1) W ' B2 {8 43 51 A (1.29+0.058) | (1.22+
0.071)F1(0.73+0.056) ,24 h .48 h 172 h 41>k i) 5,
sh-DDX46 ZH 241 Jfd (%) W ' B (6 147 B S 1K 728 0 R
ZHRNFATERT HRAL (P < 0.05) , fii 4 P 6 BEZH A P
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MR 22 RIS L (P>0.05), 278 DDX46 [%
Fe kA H R PR SK-BR-3 40 A A5G A7, 3L

2B,
24 NEADDX46 RiZ{EHFLREHAMAT Wk

A 2 S A5 L (18] 3) FR W, 25 6 A (BRPE XT FR
ZH Fl sh-DDX46 21 SK - BR -3 4l g 4 7= % 43 51 A
(4.21£1.65)%.(5.36+1.23)%F1(10.21+2.39)%, 573
F%F BEZEL RN PR X REZHL AR L, sh-DDX46 2H SK-BR-3
ML T ARB] I (P=0.007;P=0.016) , 23 [ %f
HECA B M X HE A A b 22 S EGe i L (P =

0.723),
2.5 MEADDX46 FRiFFDATHEZOMEN |

JHEE 153 B3 300 32 A 00 3] 3 % AH DG 25 1 Bel-2 . Bax
Fll cleaved Caspase-3 [ IRKF-25 R (K 4. % 1)%E
B sh-DDX46 4 SK-BR-3 2/l Bel-2 [ A ik it ]
AR T2 FX IR RIBI R X B4 (P < 0.05) , Bax Al
cleaved Caspase-3 235 ] I 5 25 F X6 R FTEH 14
X IR ZH (P<0.05) , &5 1% 41 A B 1 o IR 20
cleaved Caspase-3 . Bel-2 il Bax 25 FAAH X} ik 1 2
FIgi R (P>0.05),

R SN B 2K R/ 102 (Bel-2) Bel-2 A5G
X 2 [ (Bax) FPP e 25 1 -3 BTUI A (cleaved Caspase-3)
AN IR R = 5
25 BEEUWHE  Bel2 Bax  cleaved Caspase-3
25 U0 R4 3 0.91+0.08* 0.31:+0.05* 0.14+0.03*
[P 2 3 0.87+0.09" 0.28+0.02'  0.16+0.04"
sh-DDX46 2 3 0.31£0.04  0.81+0.06 0.47+0.06

FiH 62.914 122.723 50.517
PIE <0.001 <0.001 <0.001

1 : DDX46 N DEAD-box R iERF 46, 5 sh-DDX46 20 L#5 P <
0.001

Bel2 )- p— -‘ 26 kDa

Bax

---‘ZIkDa

cleaved Caspase-3 ‘ — — — ‘ 17 kDa

GAPDH ’- — -‘ 37kDa

a b c

3 it

DDX i SR E il 2 517 20 X RNA — 451 ek
BAIUE Y UROR o IE i = G ISR R NCTE AN 8
Ry EARA A, S 5B R E KT 4
KA. DDX46 By gty I 7 T YL ik 5q31.1,
DDX46 5 442 17S U2 snRNP & SR 21 3545 , 78
mRNA 55 2 F vl 25 R EELWAE ], DDX46 5
NI TE ok AR A B MR PR R RS
YIFG , 92 5097 Z 0080 g & B R s,
AWFFE 45 R 7% , DDX46 mRNA 78 3 Fh L i 98 40 it
Z MCF-7 ,MDA-MB-231 1 SK-BR-3 71 ) #3531
T IR U T 4i e, b SK-BR-3 4l fifd R
FEIRIKF-e i, A R AR 5 A1 & BRTE 245 1 9o 2
Ji 17 A SR AN O R R AR A R DDX 46
mRNA 5 5 KK, 5546, Lee S (W W 58 K L TE
DDX46 7E 12 P bk I 40 B i s 21 20 i 3Rk
DDX46 {5 7215 5 12 P Ik T4 20 2 14 it s o A A A7
WA RA R, L L5458 5878 DDX46 7E 2 Fiia Al
IEH AP AR A ESR

DDX46 545 5 e &8 B VR A i
Je 20 P BE B R T AH G . Li Ming S8 [ BIF 5T 3R
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Lo S H, 45 R4l 4L DDX46 2 [ #ik
B @30, F DDX46 RNAi 18955 75 1T 2R\ 45 W 98 4
HE R DDX46 7 Zeik 5 , MTT K v B Al S 56 A6 )
20 g A K 488 A B I /D, DDXA6 UT B 33 1 3 in
cleaved Caspase-3 il cleaved PARP [ 3235 B 1
75, DDX46 X 45 FL 7 J 4 Mo g 5 28 CE 2, R 2
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ZEUSH T shRNA THEE A ) UK & 459 TE-1 21
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d
1.2 75 iR
 — d 3 IR
d ] e
d sh-DDX464H
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T d
1
d
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03 mE -
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Bcl-2 Bax cleaved Caspase-3 @
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T I A A o e A R L S R A T
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