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Abstract

BACKGROUND: It is likely to find that ABCE1 plays an important part in the occurrence and progression
of cancers through in-depth study.

OBJECTIVE: To investigate the effects of ABCE1 silencing on the proliferation and sensitivity to
B-eiemene of ovarian cancer stem cells via electrotransfection.

METHODS: siRNA sequence of ABCE1 was designed and synthesized, and then was electrotransfection
into ovarian cancer stem cells. Subsequently, expressions of ABCE1 mRNA and protein in ovarian cancer

China

stem cells after ABCE1 silencing were detected by RT-PCR and western blot assay; the cell cycle was

detected using flow cytometry; the sensitivity of ovarian cancer stem cells to 3-eiemene after ABCE1
silencing was analyzed by MTT assay and colony-formation assay.

RESULTS AND CONCLUSION: After ABCE1 silencing, expressions of ABCE1 mRNA and protein in
ovarian cancer stem cells were significantly reduced. And the cell cycle was arrested in Go/G+ phase, and
the number of cells in S phase significantly decreased. Furthermore, the sensitivity of ovarian cancer stem
cells to B-eiemene after ABCE1 silencing was significantly enhanced. In conclusion, ABCE1 silencing
cannot only significantly inhibit the proliferation of ovarian cancer stem cells, but also enhance the
sensitivity of cancer stem cells to 3-eiemene.
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1 ##F153%  Materials and methods

1.1 &t BENLY RS .

1.2 BFlEARE SEHT20144E1 H 22015456 H {E
DR B ) S50 v 0 5E B

1.3 A4 NP LS R T 0 R R L
WFFET): DMEMEF TR 2= i (35 [E Gibco 24 7] );
JBEEE (36 I Hyclone A 7] ); RNAFEHGR A Trizol . Ji
R ARG (1T e 45 AR PR A W] ); DNAKE
JRe Ak [l A £ (35 [F Hyclone A 1] ) ;- AMV i 8 553t
IR ORIE T AW LR R 7); RT-PCRIF S VLI A &
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(Z£EKlontech/a#]); RNATHLF 71 (J6 5 58 1 %L R 1
RABRAF]); cDNAS BRI G (CORIE R EY 2 7 B 1)
SIRNAZE R B (g A S 2B 08 7 Bt IR 4 k)s et
ANABCE1Z wi B hi ik (32 ESABCA w])s HRPFRILI
PURIgGHIA(CEE Thermo A 7); B-Mi &M FLOIE T
S R ) Xl A (36 [F Biorad 4 w): E
WEE B (HATOYOBOA ).

14 Z7ik

1.4.1  ABCE1[siRNAJTHI W& ki S 5 4 ABCEA
SIRNAFE S 2 2% Srir[12)% i, i LA A
"B AR, FFE XaE R 5-ATC CGC TAC AGC GAG
TAC GTT TAC CTG TGA AGC CAC AGA TGG GGT
AAACGTACTCGC TTAGCT TTTTTG-3"; [t XN
5-AAT FCA AAA AAG CTA CAG CGAGTACGT TTA
CCC CAT CTG TGG CTT CAC AGG TAA ACG TAC
TCG CTG TAG CG-3'. BHEX} HEsiRNAIE SUBE N
5-GAT CCG CGAGAC CTCAGTATG TTACCT GTG
AAG CCA CAG ATG GGG TAA CAT ACT GAG GTC
TCGCTTTTT TG-3'; Jx X4 H: 5-AAT TCAAAAAAG
CGA GAC CTC AGT ATG TTA CCC ATC TGT GGC
TTC ACA GGT AAC ATACTG AGG TCT CGC G-3,
G 559 bR T 40 MR AT T8 AR 4 BN 10% /N 2 I3
fIDMEME; 53, J8UE 137 °C, 1B 8 H5%CO,H)
PRI B R A TP AT ER SR, kA2 ARk, RO
AR I 0 A0 S B PR, JERREY 4L, PBSYEYE,
B, WCAEMR T4, F R FELEZ I E R, B
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(800xg), &5 min, VEVEAIMEIR, Fa T HEET,
B0y, HBEREM, 20 uglt FURIDNAJRS), B
F¥k 30 min, LIHLZ$25 pF, H1/%350 Viem, s E)
T 4H0.9 msi N SH, H#HATHEFIL. HJ-ABCE1
R0 40 PR AE S P i 30 min, AT TS 1 % XU
ARG HN 10% /N2 1375 I DMEME; ZE 35 (1 15 9= L
JCET-37 C, KR 5 H5%COL ML R B 55 & 4
BEATHE R

S5y 3L ALK G I O S R 4 o A
4, FYNC SIRNAZ AR (1 O S5 e 4 it 4 o) R4
L% YL ABCE 1-sIRNAZL A4 1) 59 550 i 8 1 40 Jfa o4y 5246
M.
1.4.2 RT-PCREIIABCE1 mRNAKI#IE XA
AROIRES RAF 0P S MR T4, 754 CTFEL, 7
2 G, PBSBE3ME, 12 HTRIZzoEHUERNA,
%2 cDNAG R 1) & S e sk 7 licDNA . ABCE 1A P
IR S 19, ABCE1S1 4751 LiE5- TTG GTT
GTG GGA AGT CGT-3', TFii#5-GCT TAT GTA GTT
AAT GGG AGG T-3', ##1/=#) 4415 bp; GAPDH7|
W) Ei#5-GAG TCAACG GAT TGG TCG T-3,
Nii¥5'-GAC AAG CTT CCC GTT CTC AG-3’, iy~
%5185 bp. PCRIX .51 494 ‘CA1E35 s, 93 CAL
5 min, 77 C#Ef126's, 53 ‘CiE-k32s, 33/MEHJE
Wim, 71 CIEM6 min, 5C F&F 4. H5 mL PCR
PN 2% B N R AT HLIK (152 V, 90 min), LIk
J5 BCE T GDSS000 #E i H 3l BAR A% E 4 BT IR A7 1B
%, HABCE1/GAPDHLL{H £ /RABCE1 mRNA[FAHXS
Riki,
1.4.3 Westem blotk MIABCE1E (1 %k WESR
21 A KPR A B 1R O SR R T 4R 1 <1084y, Fid5
W, PBSHWE3IK, I H PMSFHIZMAM 7S 7 Sk 4
M, 4 °CFEL, REBCREE, M HBCATLN T & IR
WRE, W50 pgit i 131 T10%SDS-PAGEHL Ik, H
R BIPVDF S I, 14 T-5% 0 g 95k FIBSH 1, 37 C
JHE2h, A1 1 000 R ABCE1 £ il —4it, 4 C
NI E LA, TBSTUEMSI, K5 min, A1 5000
HRPHRICH —HiiE, PBSUEY:, ECLE, THREEN
BECXS 2R Fr s 3T GDSS000%ERL [ 3 hi % 2 S 1%
Ve S G AF . 38 Fimage-Pro Plus 8.0% 4%}
N5 K BEAE 34T 4> HT,  LLABCE1/GAPDH Lt {i % 7
ABCE1H [ AR ik &
1.4.4 i =X 4 R AR I B 5595 feb g T 40 i 39 AR 4k
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WCHEBR A A ROIRAS R 1 B9 5398 e 40 e, AR 0 2
HT0% L5 1 5 o Tk, VR Ik R 1x10° L,
PBS#E2i, 5750 mg/L RNAFE ) Tris-HCIZZ # i
(pH 7.4) L[5 30 min, SRAMULAREJ, BT
1 h, G (SRS W A0 A JE 53 AT

1.4.5 MTTSZEA I TP ABCE 15 X 5 Ui S50 g T
A0 Ji 0T B 5 A L O RBURR R O B R T 4 R
THNRIA8 h, WA G 5 R I T 40 i, 4
HLHEFT96 LR, AFEARWIANEIL, M40 ulsEE S
IMAAN AR EE B & JdFL(2.5, 5, 10, 20 pmol/L)5;
7748 h, &FLN5 g/LIIMTT 20 pL, §#4f4 hig, A
200 L —HIFEET AR5 min, 48] 4 B SR ORI

Avin)x100%.

1.4.6  ~PHR 5 B S A0 AS I T HEABCE A JE K Ji5 5N S50 i
e T 0 PR B M A 0 L A BB B L e R T 4t
HYL TP TRIA8 h)m, WHE A B Y L Y 1 g T+ 4
M, R FefLR, BFEABIANEAL, 4l R S
TINAS AR BE F B-#i & 4 #L(2.5, 5, 10, 20 pmol/L)
Bi9R7 d, EWEIRM, PBSUL2iE, AR $495%
P E10 min, G R E10 min,  H kK
VeI T, {# H Quantity One®# /it 5 sa e . vk
TE A 2R (%)=1-( 52 5 4 v i A/ 6 IR 4L o B
#)%100%.

15 FE2URIHE ORT-PCRENABCET mRNAFK]
#ik; @Westem blotklIABCE & [ £ ik ; @k
21 H AR B S PR 40 R R 30148 4k s @MITTS2 50k
DT HPLABCE KL K Ji 51 5595 i 98 T 40 it xoF B~ 7 44 7L
(AU s B AR v B S50 A I T L ABCE 13[4 5 B9
et IR T 440 KT B B 44 FL R AU

1.6 %itFad  HISPSS 150/ F AL BE . %
BIHxxs#oR, BALNFESLAS BT 105, 24mAs
AT IR 20T, gk, P <0.0500 % A7
-9

2 23R Results

2.1 RT-PCR#MABCE1 mRNA# %k ik RT-PCR¥:
JMABCE1-siRNAZ (5256 4H)ABCE1 mRNAZ A it Ik
FARAAMEXT AP <0.05), WWE1, F1.

2.2 Westem blot# M ABCE1%& ¢ 49 &1k  Western
blot# il ABCE 1-siRNAZ (52 % 21 JABCE1 K (4 % ik f
FACT A A4 50 41L(P < 0.05), W B2 .

4151



a7
5.

%,

DU ABCE1 LA 15 LS SR TN B~ A/ SL I BB

Criness.Joumel of

@]%2 www.CRTER.org

Qos{ [ T
1000 bp £ o7 El 1 RT-PCR #phE T4 ABCE1
750 bp < 82: mRNA B3Rk
500 bp % 0.4+ T Figure 1 Expression of ABCE1 mRNA in
250 b g 82: ovarian cancer stem cells by RT-PCR
P 2 011
100 bp 0 : : :
B Gl sl GEE:| pagiceadl SEEAL
SEA XA SAL M, x10° 121
;2’ 10{ L T 2 Western blot % B2 41 A o
ABCE1 _ 68 % 0.8 - ABCE1 &HKIFIE
igm 0.6 Figure 2 Expression of ABCE1 protein in
. ' W04 ovarian cancer stem cells by western blot
GAPDH 43 Q
e— < 024 assay
0 T T T
GEE| payiiea:l SR

F1 HBAINEEMETHE ABCE1 mRNA RERBIRIX
(xxs)
Table 1 Expressions of ABCE1 mRNA and protein in

ovarian cancer stem cells

# 2 siRNA I ABCE1 iz x bp &7z BiE 20 A 2 2 B0 &2
i} (xxs, n=3, %)
Table 2 siRNA effect on the cell cycle of ovarian cancer
stem cells by inhibiting ABCE1 expression

415 ABCE1 mRNA ABCE1&E M
(ABCE1/GAPDH) (ABCE1/GAPDH)

SE 0.75+0.13 0.98+0.12

pogictitl 0.71+0.10 0.93+0.11

SEYG A 0.37+0.05° 0.78+0.04°

Fik: AR RALLE, *P<0.05.

3 HAERERIE B E G LT P S A T 40 A S A A HD
HlZ (xxs, n=3, %)
Table 3 Inhibition effect of beta-eiemene on the
proliferation of ovarian cancer stem cells after ABCE1

2151 Go/G 1] SH Go/MJY]
THH 51.4£1.5 33.1£1.6 8.7+0.1
XA 51.6+£1.8 33.4+1.2 9.0+0.3
S 2H 62.5+1.6° 24.3+1.8° 8.1x0.3

RIE: HEAANN R4, °P<0.05,

x4 REEERIE B-IIE G FL AT U0 SR E TR T B A
= (xxs, n=3, %)
Table 4 Inhibition effect of beta-eiemene on the
colony-formation of ovarian cancer stem cells after ABCE1
silencing

B AT LI L EMEE X 41 S B- M AT FLI S MEE| X 4L Sl

0 ymol/L 14.57+0.56 14.82+0.74 25.4610.53° 0 pumol/L 25.24+0.43 25.3176.87 33.7610.64°
2.5 ymol/L 21.41+0.38 22.35+0.41 36.53+0.74° 2.5 ymol/L 35.67+0.68 35.81+0.83 45.30£0.72°
5 ymol/L 30.75+0.43 30.26+0.85 50.27+0.217 5 umol/L 45.15+1.23 45.67+1.01 56.43+1.03°
10 pmol/L 40.46+2.51 40.57+1.47 77.57+1.47° 10 pmol/L 55.46+1.14 55.34+1.14 66.56+1.10°
20 ymol/L 50.52+2.12 50.62+2.16 90.25+3.24° 20 pmol/L 66.84+1.56 67.43+1.76 78.27+1.37°

Fil: HEAHNR AR, *P<0.05.

2.3 GAX @b n e 4 ABCE1-siRNAZL (5L
o) 58 RO AL LA, TLGo/G 4N i LU A5 s A7
Bn, SIS IR, MRt ANIA i, ILgR2.
2.4 JUBKABCE1/E 97 £ 72 I 98 F m o st B—HL A M 7L 4%
Bdads  MTTVERIN S5 R o, HfE YesiRNA-ABCE1
Jii > PSS PR A0 X AN )3 P ) B 7 s L Ak
Bppd . A 29I BERI N, BN M LAk 40 i ) 4l
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Fi: HAEAHRRHALLE, *P<0.05.

AR, IR, S50 AL A B AN R B
B~ 7 i L 1 e Pk I8 2 v s 1 4L RN ) A 4 i
(P<0.05), .%3.

2.5 LERABCE1/Z B-HiLA M FLat Ip £ 7% At 78 T m e 5t
TR AT B R e ®em B YsiRNA-ABCE1 )i, YN 4@
P96 T £ PR AN )R P B M 7 M LI M Y B e, 40 M
v B T BCEO gD v B T A ) R e 2 (P <
110180
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0.05). i B—ME A M FL 23R BEINR, o 4 ) e I TP
JRAM AR W], BRI, S 2 A0 R
ANTR] R JEE B 7 4 L v o T Sl R B s T 1 4l
X HE41(P < 0.05), .34

3 i}i¢ Discussion

SEDRETT IR SER AT 7 P (0 — AN ), B
PSR PG ARV S R I, DRI B s R (YR 9T T
PO BRI S 1 R G B, Wb g 2y G
SKRYUIIR BT 259, LA dERIE R . e )
SR, SR mERIE Y —. ABCE1 & T ATP 4i&aitiz
TINW KRR T, SaAK. KERME.
HEY)RE, HAE RS A LS Ty b By sl ik,
FSCHFFCR I, (e P93 41 i 5 h 4] ABCE1 [k RE
18 Y A A e AT, B b AR R AT R DR
A7 20 A0 ) SR 0 P A, DRkt 5 EL T bR 4 g
ABCE1 [¥j4ik, Tt an i Py A% W% R L (3%
SKAHI AN RFA T, S5 MR R2E T
B BB TR A B g mT LA g 1) R R, 3Kk i 9Re
(VAT Bt T B ik o Rl

Sz RT-PCR & Western blot ] RNA T4k
B 59 iR T-40 e ABCE1 1] mRNA K EE IR IA, W
FEE R R, sIRNA-ABCE1 -4k 51 549 g 4 i 5
N T ABCE1 mRNA K& IR IL, #8715 T siRNA
AT LA ABCE1 mRNA K& (I I2RIE . a4
LSS I 20 B 0, Al o s AR 3 ) S 56 2 1 A T s 5
W2 22 24056, BB siRNA T4 ABCE1 JEK{EH A
B s 2 I X B A i 8 5 2 S O B R
e W e Yo 2 TR S A e % 1) 98 - 4 5 4 ¢
B T MTT VR A0 0 v B T 1 S 30 40 A 45 A%
K1, ABCE1 JEPH B = SE 0 2L 1) iR+ 4 e B 7
975 FLA U E 5 PR

RS0 ST AR, 2 BB T RIS,
ST 29 R 2 N, AT R R A B 2
2y, RS SRR R . XF BN SRR RN U R AL
I AC Y. FH 1) 32 B4y 254, AH L BT 2E Wi 24 S5 R R 1k
A 5 VAT B 2 U820 B R L R
PIAEA TSI A U Y, b AT ) —
P Ao ch 2 254224, KRS RTSOIEY], B
IGFLEA YT REE . BEER D bums S, L
R R T2 B2, B M ML ity T 90 U O T i
VE R 5 A B 4 M 0 1, 3 o8 40 B 1) A= K 32 31
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g BT, UUER ABCE1 JEIK] HL i Gl N\ O S5 Jihgg
T4, ]k 5N SR RA T B AR SRS o kAR B
M B I L AT SO e A U B I AR A, oA
I R P 245 407 S ) ) I FH A A B AR AR

B B KRR (R H )N 8] IR T E B Y98 A
EHEFEITH .

EZ TSIkt h 4R, Shsaeh Ih. 112
b, LI RAE A TR, TAHEA TR, TP,

FUREIHZE PR AVEH 2 FIATT L3 A AR5 B X A
B,

EFEEIER: R AR KA IR AR R A A A

XELEE XFHMRATELiE CNKI R E| 5 Lakibn]
RHpITIREE,

XEHE: LFEZLEANNDRATINFERUFINF, A&
SARFNKFET G .

TEZERT: F—VH R ARE 6t L B IAGR
SHAT AARIBTAE, BT R RAEE K BRI
MUHAR B )T R BAF R I B AERAG . o FF4E K,
THEZEE,

B LFEHRTEECHLREHFBRBALE
T BAAR XX
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