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Abstract 

BACKGROUND: With the development of genetic engineering and tumor molecular biology, gene therapy has 

acted as a new treatment mode for tumors. 

OBJECTIVE: To investigate the impact of gene silencing ABCE1 on growth, proliferation and migration of human 

cervical cancer cells XB1702. 

METHODS: siRNA sequences of ABCE1 were designed and synthesized to transfect XB1702 cells using 

Lipofectamine

��
 2000. Cells transfected with NC siRNA carrier served as controls, and untransfected cells acted 

as blank group. After RNA interference, the expression of ABCE1 mRNA and protein was detected by western 

blod assay; cell cycle was detected using flow cytometry; cell counting kit-8 test, scratch healing assay and cell 

invasion assay were used to evaluate the effects of ABCE1 silence gene on XB1702 cell proliferation, migration 

and invasion ability. 

RESULTS AND CONCLUSION: ABCE1 mRNA and protein expression in the experimental group was 

significantly lower than that in the control group and blank group (P < 0.05). Growth rate in the experimental group 

was significantly slowed, cells were arrested in G�/G� phase, and the number of S-phase cells was reduced. 

Compared with the control group and blank group, XB1702 cell proliferation was inhibited significantly in the 

experimental group, and cell migration and invasion was significantly decreased (P < 0.05). These results showed 

that specific interference with gene expression of ABCE1 can inhibit the migration of human cervical cancer cells 

XB1702, and restrain tumor cell proliferation; therefore, the siRNA sequence of ABCE1 may be an effective target 

for treatment of cervical cancer. 

 

Subject headings: Uterine Cervical Neoplasms; RNA, Small Interfering; Gene Silencing; Cell Proliferation 
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1.4  ��
� 

1.4.1  siRNA��fs�5YB  ª«=¬ABCE1 siRNA

��­®c¯°±[6]���²³´	  5’-ATC CGC TAC 

AGC GAG TAC GTT TAC CTG TGA AGC CAC AGA 

TGG GGT AAA CGT ACT CGC TTA GCT TTT TTG-3’µ

¶³´	·5’-AAT ACA AAA AAG CTA CAG CGA GTA 

CGT TTA CCC CAT CTG TGG CTT CAC AGG TAA ACG 

TAC TCG CTG TAG CG-3’4¸��¹siRNA²³´	·

5’-GAT CCG CGA GAC CTC AGT ATG TTA CCT GTG 

AAG CCA CAG ATG GGG TAA CAT ACT GAG GTC 

TCG CTT TTT TG-3’µ¶³´	·5’-AAT TCA AAA AAG 

CGA GAC CTC AGT ATG TTA CCC ATC TGT GGC TTC 

ACA GGT AAC ATA CTG AGG TCT CGC G -3’4 

���yzºXB1702yz»¼¢½�¾¿À	10%

ÁÂÃÄ�DMEM»¼`¦�ÅÆQÇÈf�¾¿À	

5%CO

2

�37 �ÉÊCËÌ»¼Í¦»¼�Î2 dÏÐ1Ñ�

���ÒÓ
3Ð�À�Ô2�yz�Õ2×10

5

/Ö×���

yzºXB1702Øx�24ÖÙ¦�¡Ús)Û80%ÒÕ`

*YBÜÝtÞLßàáYB�YBÒ¿	3â·YB

pGenesil-1-ABCE1-siRNAã�yz	XB1702/ABCE1- 

siRNAâ(��â)�YBNC siRNAã�yz	XB1702/ 

controlâ (�¹â )�äYB����XB1702yz	

XB1702â(åæâ)�ç�YB48 hSáRNAèéêë�ì

í4 

1.4.2  RT-PCRìíABCE1 mRNA�_Û  îï3â�Ô

ðñòó�XB1702yzK4 �ô§�õö÷ÄøSPBSù

ú3Ñ�{|TRIzolmhÓûRNA�ÕcDNAs�ÜÝt¶

Yüs�cDNA4 

ABCE1`*����ýþ����ABCE1����·

÷�·5’-TTG GTT GTG GGA AGT CGT -3’���·5’-GCT 

TAT GTA GTT AAT GGG AGG T-3’��d��	415 bpµ

GAPDH����·÷�·5’-GAG TCA ACG GAT TGG 

TCG T-3’���·5’-GAC AAG CTT CCC GTT CTC AG-3’�

�d��	185 bp4 

PCR¶ë��·95 �7�5 min�94 � 30 s�55 �  

40 s�72 � 30 s��	36
2�72 ���7 min4PCR

���4 �
����2%�������(152 V�90 min)�

GS×��K� ��B��ÅGDSS000�������

÷�¹� ��d!"�#��d!$%&	#���

ABCE1/GAPDHÐ_ABCE1 mRNA�E�_Û'4 

1.4.3  Western blotìíABCE1(æ�_Û  îï3â�

Ôðñòó�XB1702yz1×10

7

)�õ»¼øSPBSùú

3Ñ�hÓû(æ�{|BCAmí&(æ*+È�,Ó50 µg

û(æ�á10%SDS-PAGE���{|�YZ(40 V 150 min  

ABCE1�������� XB1702	
��
��������	
���� 

����� �� 

�	
� XB1702�� �
��������� 

Opti-MEM�DMEM���������G418 �
 Hyclone�� 

 !"# �
 Gibco�� 

$%&'(�� Lipofectamine

��
2000 )*+,-./�012�� 

RNA 34�� Trizol�%534��6�

DNA789:;<��6 

�
 Hyclone�� 

T� DNA�DNA marker=>� ?@ TOYOBO�� 

RT-PCRABC��6 DEF+G�H0I12�� 

cDNAJK��6 ?@ Takara�� 

AMVL'M��6 DENO.:12�� 

RNAPQRS T=U./��JK 

PCR V/RS ��WX./��YZ[JK 

CCK-8 DE\]^�� 

_`� ABCE1abc`& �
 Thermo�� 

HRPdefg`h IgG �
 Abcam�� 

h` GAPDH ibc`& DE�j./0I12�� 

HRP def_`g IgG kl\?�012�� 

PVDFm ��no:p�� 

ECL:�qr��6 �
 Promcga�� 

Matrige �
 SABC�� 
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�Y-��)-./PVDF0÷�1Ë5%2�34FIBS  

ø¦��37 ��562 h4�756·891 1�  000:;

�ABCE1w<=�7�4 >|?�TBSTú05Ñ�5 min/

Ñ��756·891 5�  000 HRP @��7QGAPDH�

�37 �562 h�PBSúA���ECLmìí4B¨CDX

EFG�{|GDSS000������HIJ��Kúçè

LSMD
�4Image-Pro Plus 8.0N�¿O�!PÈQ�

RABCE1/GAPDHÐ_ABCE1(æ�E�_Û'4 

1.4.4  SÌyz�ìíyz
2  îï3â�Ôðñò

ó�XB1702yz�aTyz+È	1×10

6

 L

-1

�KUPBS

úA2ÑS���¾¿À	70%�U�V(4 )� ×yz�Wç

XYZ��úAyzS�PBS[aTyz+È	1×10

6

 L

-1

�

<½50 mg/L RNA ��Tris-HCl\ùø(pH7.4)]^56

30 min�100 mg/L_ `aàáyzDNAB��bÅB¨

¦1 h�KSÌyz�ìíyz�DNA½'¿c�ç�di

e
2yzfg�h¿�4 

1.4.5  CCK-8mìíyzde��  îï3â�À�Ô2

�XB1702yz�R1×10

3

CÈØx¢96ÖÙ¦�89½�

¾¿À	10%iÂÃÄ�DMEM»¼`200 µL�Îâ�6

)jÖ��37 ���¾¿À	5% CO

2

yz»¼Í¦»¼

24 hS�ÎÖ89CCK-8 20 µL��»¼ÍÊ64 hS�R

k8yzåæÖ	åæ�¹��lmnìí�í&eÖ

490 nm$�,DÈQ(A)4Ryz,DÈopQq	rs

 �R»¼Òt	us vJ�ÔwF4 

1.4.6  yzxyz{��  îï3âXB1702yz��½�

¾¿À	10%iÂÃÄ�»¼`|�})yz~ø�RÎ

Ö5×10

3

)yzØx/6ÖÙ4�yz��Ö���20 µL

�tip?��Ù�xy���ÃÄ�»¼`×��\�yz

úö4ÎÖ892 mL�ÃÄ�»¼`��»¼48 h�¢�

Å����í'xy��È4yzgZ)=(í'Òxy�

È/��xy�È)×100%�8j��3Ñ4 

1.4.7  TranswellÁ¨����  �TranswellÁ¨��p

��Ö�0÷�Matrigel 50 µg�89�¾¿À	10%iÂ

ÃÄ��só�Á¨�¨�	��»¼ø�Õ÷�3xyz

+È	3×10

5

 L

-1

�XB1702yz~ø100 µL89÷¨�bÅ

�»¼Í¦�24 hSÓi�R���y���0÷¨¦ä

�|�yz�R�¾¿À	95%��V�&5 min�PBS�

�Kú3 �K¡¢£B�10 min��PBSùúÁ¨���

G¤è��¥¦§G¨©ªÁ§Ó�÷¨���p��0�

R0~�«÷�¬���&�­G÷�1�µèLS&®

�����ÀÎ0÷f�f̄ f°f¦5)±²��0XB1702

yzÀ�ç�d�opQ4Îâoá�3)�0�8j3Ñ4 

1.5 �������  RNA� èéSABCE1 mRNAQ(æ

�_Û³´4�=���XB1702yz�yz
27 4�

=���XB1702yzdefgZR5�����7 4 

1.6  �	
��  À®�SPSS 13.0N�µ$H4�'¶

·Rx

�

±s_¸�¹âtº�7'�%�t ì��wât�%

��}*;l»¿O5q ì��P < 0.05	»þ$�¼�

½³4 

 

2  ��  Results  

2.1  siRNA
�ABCE1 mRNA���  <XB1702/control

â(�¹â)QXB1702â(åæâ)�%�XB1702/ABCE1- 

siRNAâ(��â)ABCE1 mRNA_ÛL�¾¿�»þ$�

¼�½³(P < 0.05)�À�

��

�1��

��

�14 

2.2Á siRNA
�ABCE1�����  <XB1702/control

â(�¹â)QXB1702â(åæâ)�%�XB1702/ABCE1- 

siRNAâ(��â)ABCE1(æ_ÛL�¾¿�»þ$�¼

�½³(P < 0.05)�À�

��

�2��

��

�14 

2.3  siRNA
�ABCE1����������  SÌy

z�ìíyz
2XÂ�¸·<XB1702/controlâ(�¹â)

QXB1702â(åæâ)�%�XB1702/ABCE1-siRNAâ(�

�â)�G

0

/G

1

2yz�ÃÄ$d8�S2yzÄ$ÅÆ4

XB1702/ABCE1-siRNAâ(��â)<XB1702/controlâ(�

¹â)QXB1702â(åæâ)�%�»þ$�¼�½³(P < 

0.05)�M2�yz�L�7 �»þ��¼�½³(P > 

0.05)�_LS2yz$L��ÇÈ�À�

��

�24  

� 1  �� siRNA��� ABCE1 mRNA��	
��      (x

�

±s) 

Table 1  ABCE1 mRNA expression in XB1702 cells after siRNA 

transfection 

�� ABCE1 mRNA(ABCE1/GAPDH) ABCE1��(ABCE1/GAPDH) 

��� 0.71±0.09 0.98±0.09 

��� 0.72±0.08 0.97±0.07 

�	� 0.38±0.07

�

 0.79±0.06

�

 


��
����������

�
P < 0.05� 

� 2  siRNA�
 ABCE1��� XB1702����
�� 

(x

�

±s�n=3�%) 

Table 2  siRNA inhibits ABCE1 expression to impact XB1702 cell 

cycle  

�� G�/G�� S� G�/M� 

��� 52.3±3.5 34.1±2.6 8.7±1.1 

��� 52.5±3.3 34.2±2.2 9.0±1.3 

�	� 63.6±3.2

�
 25.2±1.8

�
 8.1±1.3 

 


��
����������

�
P < 0.05� 

� 3  siRNA�
 ABCE1�������
��(x

�

±s�n=5�A������) 

Table 3  siRNA inhibits ABCE1 expression to impact XB1702 cell 

proliferation 

�� 48 h 72 h 96 h 120 h 

��� 0.9±0.07 1.9±0.20 2.7±0.22 3.1±0.18 

��� 0.9±0.08 2.0±0.16 2.6±0.20 3.0±0.17 

�	� 0.8±0.09 1.6±0.18

�
 2.0±0.01

�
 2.4±0.13

�
 


��
����������

�
P < 0.05� 
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� 5  XB1702������� 

Figure 5  Invasiveness of XB1702 

cells in vitro 

��������	
���
��

��������������� 

 

� 1  RT-PCR�� 3�

XB1702�� ABCE1 mRNA


�� 

Figure 1  Detection of ABCE1 

mRNA expression in XB1702 

cells by RT-PCR 

 

� 2  Western blot��

XB1702�� ABCE1�	


�� 

Figure 2  Detection of ABCE1 

protein expression in XB1702 

cells by western blot assay 

 

� 3  ABCE1 siRNA� XB1702��!"
�� 

Figure 3  Growth curve of XB1702 after siRNA 

transfection 
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Figure 4  Migration of XB1702 

cells in each group (×200) 
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��48�72�96�120 h��	CCK-8
����
��

����
�����XB1702/control�(���)�XB1702

�(���)���XB1702/ABCE1-siRNA�(� �)!"#

$%&'(�)*+&,-./(P < 0.05)�0�

��

�3��

��

�3� 

2.5  XB1702��
�������  �	��12� 

��3���45678���12�9:;<=>?@

A>?�BC��DE4FG�>?48 h��XB1702/ 

control�(���)�XB1702�(���)��12HIJK

�L�MXB1702/ABCE1-siRNA �(� �)��12NO

PQR�S%� �T48 hU+VW456XY�0�

��

�4�                                                                            

2.6  XB1702�������
��  XB1702/ABCE1- 

siRNA� (� � )Z[��\&,]^ (46.42±3.61)�

XB1702/control�(���)�XB1702�(���)Z_`[

4��\a�b�cde78.64±4.83�77.90±4.38�� 

�����������)*+&,-./(P < 0.05)��

 fgh%i*-jkABCE1JlSmn7+o'(

XB1702��4pq8�0�

��

�5� 
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[26-27]

�üýþ��fO���� E1(ATP-binding 

cassetteE1�ABCE1)��ATPfO����Jl�	
4
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�AH|}Sm���îïS%�
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¹²���þ�L(RNase L)�i*-ú�68 ku��µ'�

RNAµú����OÓµ�³��ûÏµ����D
�

ñ

[28-30]

�� È!g�"Úz��AABCE14Sm7+ú

�Úz4u«�#_ú�������þ�L(RNase L)4

²-�ú���ûÏ�í�Úz��DEcËµpqµ5
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�
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ÜT�
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4WEFGé:���
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�KîïHIå�OÓABCE14

siRNAJ+���:rstXB1702��A�#_RT-PCRµ

Western blot��ABCE1Tjk�4mRNA���4Sm

���fg&KABCE1Jl,-���wrstXB1702

��AABCE1mRNA�ABCE1��Sm&,'(�S%,

-ABCE1��"%Úz��AABCE14SmL#_MN�

�O����6¦fgS%�rstXB1702��6¦PQ
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/G

1

¦�RSS¦��\]^�n0,-ABCE1���
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