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���I � �U ���V)-  .f.'/ 3 "�'C	  A  �T�G�A �')�73�&�� 

f.''/ 3 2#c''E�PCR A��''I8 2* A�#''�3�)&7  i''-#	 �
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 � u��)� :�#�'f./ 3 �@ G���8 �-� !RT-PCR !'a	�� !- 

�+ � �&	 .@�IA�o8 (C/ �� !T7�Q� D�  �� ���V)-  ��#� 0� 

�'"�� '� 9 Gene runner[ �F '��+ ,'�.@�IA�o8 !�$/�A 

�/�+ MWG���+ 0� ���B :�C78 .

�.'-�#$� �#'&T� �#&'-3�&�� A  f���A8 2#F ��
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 ,���A�  "�1�  �#Y.� ,C�'+#)�-#�#C�  0�'@ 2#$'- G!'� �'@

 J��?����7���� ��� A  ���V)-  �� !R�U� �0�'�� �� �<�� 

���+ x&�� ;�	  .�l� ���� A  03�[ ��../���>Triton X 

"�''- 3Donkey 2#$''- 0���''��#V� �''LM ��''L� 3 �''@

,)�8 :*,')�8 2�c'	  2�'C)[  !/ ,<�c)B  ��o 0�@ 0��'�

:8 !� !�#��z �+ ���V)-  �+ � �#M3 �@ .
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 0*#7#''.&	#�� ('$o �''�'�Y���/�3Goat anti human 

Nucleostemin )0*#7#.&	#�� A3�/�)��- (�Y$o �����/�

J�'� !��0�'�� �� �%�'- °C=? � �'U ���V)'-  ��#'� 

�''.)��I .,'')�8 x{''- !''�#��z 0��''�Donkey anti  goat 
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2#$'- :��/ ��3�� �LM G�#� �#M#� 3 �'+ ���V)'-  �'@

 2#$- jk�)��L� -3�&�� (C/ !� �@ �#$� �#& �.'- 3 !'T7�Q� 
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2#$- �A�'	 ��'1.� p'�	�	 D��� 3 �+ p$M �@ 03� !'� 0 

�3� ����I A�� ,����� 2#$- 0�@)�=.(

,''-��� G:#./�''	 :�''�A :8 A  03� �''� 0��''�A 0�''@
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 \]� &�U: F	p4 �) Z;�2(3, �6 m,V$ qM, R� '��� �*+>	(; �8
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�
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:* :��� 0A�-A���#B 0�@2#$- �� ,C��� 9� D����.� 0�@ : ��&C@ 3 ,E)� D���� �)/� 

���

Rs	�:c&���2(3, At �)� 
�P� ���
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 �)�6 �*	 ���,)*� ��8CD105 ��8�t��
 �)�6 � F `
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*7��8 ��7
 .
9 �) ���9 A+3t At �� ���6 N��t��3$ �)�)� ��8PE �Vt u& �) 'IgG�*	 *+-(: J(
 �� �T�8 � *7��8 
9 A�8 �)�6 '*�) u& �) �8

v&�:�I&)*	 �����,) w��P
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Rs	.:�,��6 ��8RT-PCR
D 
�+6 �*78� 
�P� ��8Oct-4 'Nanog 'Nucleostemin 'Bmi-1 �Sox-9 
D 
�+6 N*! �Sox-2 2(3, �� %&��+76 ��8 
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�
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s	 R�:
D 
�+6 ��+	(�+,(�(�&) �6�&��) ��8(A) Oct-4 �Nucleostemin 
)B(2(3, �� )� �)� 
�P� 
���) G�� *76 *&�� ��+P�)I
 %&��+76 ��8 .

2#$- :8 !'� �a5� !&$� G��� �� � �C@ !�  � D����.� 0�@ �'@

 �.)5@ 9�� ,��� 9� 0 � � .,� �� 9� D�  !$CM A  �� !'� : #'	

 :�#'� ,CM�'L	 �'�o G��'�A : 9�� !� d�� �.� :�#� ��)-�

�3� 2#$- D�  0A�- �M 0�@ Jl&�'� �#'M3 "�% 3 �@

2#$- D�  A  ���V)-  �� ,UlB  ��/ ���+  �@)?>�.(

:��A J�� !` �I  2#$- !/ �-  0���A D���'�.� 0�'@

:#B !')��I � �U ���V)-  3 !M#	 ��#� d�� �.� A�- �'�  �'� 

2#$- - �M jk ��B  d�� �.� ,C��� 9� D����.� 0�@'��+ 0A� 

:8 03� �� ��+ "�1�  J�R�RE	 3�.)5@ �3�E� ���5� �@ .

�#��� 3_��� 2�- �� ���� 3  0 �� 2#$- G��� D�7 0�@

 d�� �.� ���3 A   � ,C��� 9� D����.� ���#C�  �M :�5�)�G

�.(2#$- D�  9��C	 ,��� #	 x{- 2#$- !� �@ G,ac'% 0�'@

 !~�@�� G,a$U �'+ �� � :��� ,� #\)-  3 ,�3��o G0 )��G

�� .( 

HL� A  ,&� ,I^�3 D��	 2#$- 0�@ ,��� #	 GD����.� 0�@

 - D�  0A�-A���#B2#$ �-�@ ._U �'[ !'/ ,'.T� D'�  !'�

 2#$- A  ,&�:8 H�5R	 A  _<�[ 0�@ !'�73  2#$- !�a+ G�@

,� �'+�� .H5'���&� !'T7�Q� 0A�'-A���#B �� _'�B� 0�'@

2#$- �-  0���A ���5� ��C@  0 � � D����.� 0�@ .!/  �`

 �� � :��'� ,V$)\� J�T7�Q� �A3��  ,$'<  X��'.� !'/ �'� 

 ���� �� :�F�- $)\� 0�@ 2#$- G6 �� �#M#� D����.� 0�@

 ,� ���� :8 H5���&� !/ �.+�� :8 �� 0A�'-A���#B 0�@ �'@

 2#$'- D'�  _�7� D�C@ !� 3 ��+ 2l)B  ��`� �'�@�� �'@

 ,� H�5R	 ,@�.)��� �#F !� 3 ���/  ��� ,��F�- ��#'+ . �'7

 H5'���&� :�+ e\�� J�#< �� H�'Y.	 �� _'�B� 0�'@

 2#$- 0A�-A���#B GD����.� 0�@,�2#$- D�  �+� : #	 �'@

 ,� ��.�8 �� p$Q� D�  !/ ��/ 2�)./  � (� : #.% !� �� #	

 ��'�I � �U ���V)-  ��#� :�F�- :���� 0 �� �.C��@ �3� .

2#$'- �� 0A�-A���#B _�5��)� !/ �M :8 A  D���'�.� 0�'@

 ,� 6$)\� H5���&� i-#	 �� #	 G�#'+ 2�')./ ,V$)\� 0�@

 H5'���&� !'T7�Q�  �7 / 0�'@ �� 0A�'-A���#B ��'../ 2�').

2#$- 0��'�A ���5'� �'�C@  0 � � 6'$)\� D���'�.� 0�'@

,� �+�� .H5���&� ,��-�.+ � � �� "�U D�73  ,'C�Y.	 0�'@

2#$''- �� 0A�''-A���#B :��''/ e\�''� G6''$)\� 0�''@

:* 2#$- D�  �� !/ �-  0A�-A���#B 2#b�� 0�@ :��� �@

,� ��#+ .

2#$- !T7�Q� D�  �� �.� 0�@ �'.� �'��3 ,C��'� 9� D���

 :* :�'�� �'Y� A  d�� ��#'� 0A�'-A���#B �� _'�B� 0�'@

 �.)��I � �U ,-��� .A f�'� �'	 �'�m&	 ,��� #	��G*�'-�� 

_�5'��)� 3 0*#7#��#� �� ,LM#	 _��U ���b	 ��@��� :3��

 2#$- ��m&	 3 :�5'�  d�'� �.� ���3 A  ��+ 0A�- �M 0�@

:* :�''�� D�''.` H''@ ��#B 2345''� 0�''@ D''�  �� 0A�''-A�

2#$- :��� �@ 2#$'- D'�  D����.� ��@�� ��.@� �#'� �'@ .A 

2#$''- :��a5''` ,''��F 6''/ !''� ��''+ 0A�''- �M 0�''@

(-l� ,EQ'- �/��'� :��� 3 ,&�)-l� 2#$- ��/ 0�@

CD105 )SH2 ( 9M !/32#$- �� !/ �-  ,��@�/��� 0�@

 ,� :��� ,C��� 9� 0�'@�/��� :�'�� "�'% D�'.` H@ 3 �#+

 C@ ,EQ- 2#$'- i-#	 2��$	3��  3 (�)�#�#	�  �'M 0�'@

:��� G��+ 0A�- 2#$- D�  ,C��� 9� ��@�� ��.@� �#� �@ .

:�'�� ,'-��� �'� ,'.a� �� 9'I D�'73  G�'q�[ !T7�Q� 

:* 2#$''- �� 0A�''-A���#B �� _''�B� 0�''@ D���''�.� 0�''@

 ,'� :�5�  d�� �.� ���3 ,C��� 9� �'+�� .:*0�'@Oct-4 G

Sox-2 3Nanog :* 0A�'-A���#B ��../ H�Y.	 ,$<  0�@

 2#$- �� �.)5'@ ,'.�.M D���'�.� 0�'@)��>��.(,'��F A 
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�� G�.(!''/ � � :��''� ��''� D�''73  0 �''� �''q�[ !''T7�Q�

2#$- �o !� G:�5�  d�� �.� ���3 ,C��� 9� D����.� 0�@�A 
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J�#''< 0A�''-A���#B H�''Y.	 �� 09''/�� !&a''+ (''� 
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Expression of Oct-4, Sox-2, Nanog, Nucleostemin,  
Bmi-1 and Sox-9 self renewal genes in human umbilical cord vein  

mesenchymal stem cells 
 

Jafari Kermani A.1(MS), Fathi F.2(PhD), Mowla S.J.1(PhD), Gheisari Y.3(PhD) 
1Department of Genetics, Faculty of Basic Sciences, Tarbiat Modarres University 
2Kordestan University of Medical Sciences 
3Department of Biotechnology, Iran Pasteur Institute 
Abstract 
Background and Objectives 
Stem cells are defined with two main characteristics which are self renewal potential and 
pluripotency. It is of great importance to study expression of self renewal genes in different 
stem cells, because self renewal regulatory mechanisms may vary among different kinds of 
stem cell. Human umbilical cord stem cells have recently gained so much attention, because 
their use in cell therapy methods has several advantages. The main objective of the present 
study was to evaluate the expression of Oct-4, Sox-2, Nanog, Nucleostemin, Bmi-1 and Sox-9 
self renewal genes in human umbilical cord vein mesenchymal stem cells. 
 
Materials and Methods 
In this experimental study, umbilical cords were obtained in sterile condition and carried to the 
laboratory in HBSS buffer. Mesenchymal stem cells were harvested by collagenase treatment 
and cultured by means of their adhesiveness to plastic surfaces in DMEM medium 
supplemented with 15% FBS. To confirm the mesenchymal identity of these cells, expression 
of some surface markers including CD105, CD106, CD54, CD45, HLA-DR, CD166, and 
CD34 was analysed by means of flowcytometery. Finally, expression of self renewal genes 
was evaluated by RT-PCR and immunocytochemistry techniques. 
 
Results 
Flowcytometry analysis of UBMCs revealed that the cells are positive for CD105 (98%) and 
negative for CD34 (0%), CD54 (1%), CD45 (0%), CD106 (0%), CD166 (0%), and HLA-DR 
(0%). Our results also revealed Oct-4, Nanog, Nucleostemin, Bmi-1 and Sox-9 expression in 
human umbilical cord vein mesenchymal stem cells, but not Sox-2 self renewal gene 
expression. 
 
Conclusions 
The results showed that the mechanism which is known today for Oct-4, Nanog and Sox-2 
function is not the only possible mechanism in which these three genes can play role to 
regulate self renewal potential of stem cells. Obtained results can offer that a combination of 
regulatory mechanisms which regulate self renewal of adult and embryonic stem cells, may be 
responsible to regulate self renewal of stem cells.  
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