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)(	#�� :�C78 '(��/ 3Rt)��#���',�#'.M ��'/ (���V)'- 

�''+ .f.''/ 3RT ,��''L� H''1[ �� ��"�''1�  �'')�73�&�� 
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TACTCCAGTGCAGTCTCCTC F��= Bmi-1 

TCCCATCTTTCCTAACACAG R
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�V)-  �'+ �� .:*beta2m��#'� ,'$B � 2�')./ : #'.% !'� 

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

f.''/ 3 2#c''E�PCR A��''I8 2* A�#''�3�)&7  i''-#	 �

+ ,-��� �<��'�.�'Y.� !'�#c['��E< A  :�.�CF  2#

 � 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 ��

)=��Nikon-TE ( 2#$- ,���A�  �LM �'+ ���V)-  �@ .!'�

 ,���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 �@ .

8,)� !'�73  0��� Goat anti human Oct-4 )A3�''/�)��-

 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 

).&	#�� A3�/�)��-0*#7# (!� _c)�Texas Red �'Y$o �'� 

���/�0�'�� �� �%�- (� J�� !�°C=? �'+ ���V)'-  .

2#$- 0#�)5+ A  x� A GJ�V5� ���� �� �@Vector hard 

set)Vector Laboratories ( }'�� :8 � �'C@ !/ ,'� � H'@ 

2#$'- :��/ ��3�� �LM G�#� �#M#� 3 �'+ ���V)'-  �'@

 2#$- jk�)��L� -3�&�� (C/ !� �@ �#$� �#& �.'- 3 !'T7�Q� 
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�3� ��G���C+�G:�)5�A��

���

���+ 0� ��a5&% .(� GD�.` H@(@�` 2�')./ : #.% !�

,)�8 G:8 �� !/ �+ !)��I �Y� �� �'����� !��q  !�73  0��� .

:�#� ��E< A  :�.�CF  2#c[ �#Y.� !���'-� !'� u��')

�+ � �&	 !a	�� 3� ,C�+#)�-#�#C�  f���A8 �@ G���8 .

�� ����� 
2#$- 0�@ + 0A�- �M D�  �� ���V)-  ��#� �3� �� ��

 2#$'- !�a'+ 0*#7#��#� 0 � � G!T7�Q� ,)'-l�3�a�� 0�'@

 ,.$/ J�#< !�  �)�  3 ��#� ('-l� 6'/ !'�  9'1� 0�'@

,� �.a5` .2#$'- ��m&	 �z  �� x{- ,�#'$/ �A �'�  G�'@ �'@

s�9� ,� �	 G�#+ jk�'a��R	 �+�I A  x� !/ ,��M �	 �GA3� 

2#$- �� (-l� �Q- _/ @,'� ���'+#� ��#'+)_&'+�.(

2#$- D�  ��/ 0*#7#��#� �� ,LM#	 _��U ���b	 :3�� �@

 A  f�� �	 G��m&	 _�5��)� 3����  D�  !/ ���� !� �  *�-�� 

:��� D����.� ��@�� !1�)� �� 3 0A�-A���#B ,��� #	 ��.@�

 �#� ��+ 0A�- �M ,7#$- ��TCM .0�)�#)��'-#$� ,-���

 2#$- ,EQ- 0�@�/��� @!'/ � � :��'� ��+ 0A�- �M 0�

2#$- D�  �/��'� 0 �'� �@ CD105)SH2()��(%�'am� 3

0�''@�/��� 0 �''�CD34 )�(%GCD54 )�(%GCD45)�(%G

CD106 )�(%GCD166 )�(%3HLA-DR )�(%,''''''V.�

���#�)_&+�.(,-��� 0�'@RT-PCR :��'� :�'�� ��'.@�

:* 0�''''''@Oct-4 GNanog GNucleostemin GBmi-13

Sox-9 :* :�''�� "�''% 3Sox-22#$''- �� D���''�.� 0�''@

 �#'� :�5'�  d�'� �.� ���3 ,C��� 9�)_&'+=.(,'��F A 

,���A�  :* :�'�� 9'�� ,C�'+#)�-#�#C�  0�@ 0�'@Oct-4 3

Nucleostemin2#$- D�  ��  � ����/ ����	 �@)_&+�.(

��� 
��R�#� A  x� DC/l/ f� ��'&C@ 3)2�'-���� (��

�V)-  2#$- A  �� :#B D����.� 0�@ :�'��� �� d�'� �'.� A�-

 D'�  !'� D�'RRE� A  0���5'� !M#	 G,�#&��� ,C�8 0��C��

2#$- �A�'	 ��'1.� p'�	�	 D��� 3 �+ p$M �@ 03� !'� 0 

�3� ����I A�� ,����� 2#$- 0�@)�=.(

,''-��� G:#./�''	 :�''�A :8 A  03� �''� 0��''�A 0�''@

2#$- �'.� D'����.� 0�@ d�� �-  !)��I J�#< .!1�)� ��

� '� D',-�� �� � :��� �@ 2#$- !/ Gd�'� �'.� D����.� 0�@

��3�E� �L.	 !�'��'/� 0�@g #�  ���- A  ���V)-  �� ��'+ 

R@	":2(3, �&(/: G�>� *>76 �) �*	 )*� ��+P�)I %&��+76 ��8


���) .� �*8�P A� �(e 
��8 3, '�(	2(�*>	 ���>,)*� ��>8

 �73� C�(b A6 )*�6) � m,V$ 1� A6 )IO ��8 *7 �H .�� Z[,

 ��(3� ��)*�) '�8 2(3, �+`@: �n) o�I6 �8 � �: A>� �&�>� �>: '�(	

 \]� &�U: F	p4 �) Z;�2(3, �6 m,V$ qM, R� '��� �*+>	(; �8

� �(	 .R@>	 ��>8A'B�C2(3>, 'r>+:�: A>6 %&��>+76 ��>8

�+P�)I F>	p4 �) Z>; )� 
���) G�� *76 *&�� ��'����) ��� 

� 
�P� ���,)*� 
�� *78� .R@	D
�P>� 2(3>, �*>78� �� �>8

 � N��^H D�,�; *	�6 .� �*8�P A� �(e 
��8 2(3, %&) '�(	 �>8

2(3, A+ 	 �D(-($�( �f� �) � �*	 ���,)*� ���: ��8 *7	�6 .

www.SID.ir



Arc
hi

ve
 o

f S
ID

:* :��� 0A�-A���#B 0�@2#$- �� ,C��� 9� D����.� 0�@ : ��&C@ 3 ,E)� D���� �)/� 

���

Rs	�:c&���2(3, At �)� 
�P� ���(�&�,(3$ �t�� �)�6 �*	 ���,)*� ��8CD105 ��8�t�� �)�6 � F ` CD34 'CD106 'CD166 'CD54 'CD45 

*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 2��7t .

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 


���) G�� *76 *&�� ��+P�)I �(6 .��s3�! �) 
�7+�e) 2(/L �)�6�4��j9 
D Sox-2 �(�,V6(&V4 �-(3, %&i 'U87MG 
D At Sox-2 
�+6 )� 

� F$�4 �)�0 �����,) ��( F ` 2��7t 
)(7! A6 '*7t.
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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 

:* 0�''''@Nucleostemin GBmi-1 3Sox-9 H�''''Y.	 �� 
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:* :��� 0A�-A���#B 0�@2#$- �� ,C��� 9� D����.� 0�@ : ��&C@ 3 ,E)� D���� �)/� 

���

2#$'- A  ,V$)\� g #�  0A�-A���#B A W7�'� D���'�.� 0�'@

2#$''- !''$CM :#''B 3 ,C��''� 9� D���''�.� 0�''@ 9''b� A�''-

 2#$- 3 : #\)-  � ,ac% D����.� 0�@ f'R �'�� �)��G��G

�� G�.(!''/ � � :��''� ��''� D�''73  0 �''� �''q�[ !''T7�Q�

2#$- �o !� G:�5�  d�� �.� ���3 ,C��� 9� D����.� 0�@�A 

:*Sox-2:* !�$/ G,� :���  � ��+ ���� "�� 0�@ �../.

!'M#	 p'7�M ��'E7 D�  A  !T7�Q� D�  A  _<�[ u��)� 

,� D�'73  0 �'� !/ �.+�� ��'� :��'� ,'� 2#$'- �'@� 0�'@

 :* G:�5'�  d�'� �'.� �'��3 ,C��� 9� ��'../ H�'Y.	 0�'@

 2#$''- �� 0A�''-A���#B ,''.�.M D���''�.� 0�''@)Oct-4 3

Nanog ( 2#$- 3W7�'� D����.� 0�@)Nucleostemin GBmi-

13Sox-9 (,� :��� :��A H@ �#F !�  � �../.

���8 �-� !� u��)� �� !M#	 p7�M J�&� A  ���� ,&�

A  :* :��� "�% G!T7�Q� D�  Sox-2 ,$% G:�'+ :�'�� H'o�

:* 0�@Oct-4 3Nanog ,��+�� .!'/ :* !'- D�  !/  �` 

9''M ,''�C@ 3!''� jk�#''CT� G�.)5''@ ,5''�#�3� 0�''@�#)/��

J�#''< 0A�''-A���#B H�''Y.	 �� 09''/�� !&a''+ (''� 

2#$- ,� fR� 0 � � ,.�.M D����.� 0�@ �.'+�� .0�#'F !'�

 !'- D�  A  " �/ �@ !/ _'�B� �'��� :* 3� H�'Y.	 �� :* 

!'� H'@ G:�'�A H'@ �#F !� 9�� :* !- D�  g#C1� 3 �- 

2�''T� : #''.% :* ���''- ,5''�#�3� ��''../ �� _''�B� 0�''@

 :* ��../ ��L� : #.% !� H@ 3 0A�-A���#B �� _'�B� 0�'@

 ,� _C% 9��C	 �../)��.(:* :��� "�%Sox-2 d�'F (� A  

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

 2#$- �� W7�� ,'� ���� d�F A  d�� �.� D����.� 0�@ �'� #	

 H5'���&� !'/ �+�� p$Q� D�  ��../ ��L.��� H'@ !'/ ,��'@

:* ��''&$C% 0 �''� :#''./  0�''@Oct-4 GSox-2 3Nanog 

H�''Y.	 0 �''� D''&C� H5''���&� �''L.	 G�''-  ��''+ !)B�.''+

 :* D�  r��F A  0A�-A���#B �5'�� �'@ .!'&$� A  ,'a�/�	

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

 ,� 9�� W7�� 3 ,.�.M ��#'� 0A�'-A���#B H�'Y.	 0 �� �� #	

 ����� � �U ���V)-  .A " �'/ �'@ r�U� fR� :�+ e\��

:* H�''Y.	 ,''a�/�	 H5''���&� D'�  �� ��''+ ���''� "�''� 0�'@

 2#$- �� 0A�-A���#B � �'��3 ,C��'� 9� D���'�.� 0�@ �'.

 :�5�  d��G,� �)��� J�T7�Q� "�1�  �.�A��� �+��.�M :8 A  

2#$- !/9'M :�5'�  d�� �.� ���3 ,C��� 9� D����.� 0�@3

:* GD����.� 2#$- g#� (� �� !/ �.)5@ 0���� �� #� 0�'@

 2#$- 0A�-A���#B ��../ H�Y.	 W7�'� 3 ,'.�.M D����.� 0�@

 ,� :��� :��A H@ �#F !�-��� "�1�  G��#+,�'� �)��� 0�@

 2#$'- D'�  03� ,'� �''@ ��#''� ��  � ,a7�'M J�''&� �'� #	

H5���&� 2#$'- �� 0A�-A���#B ,C�Y.	 0�@ D���'�.� 0�'@

 :8 �/���''� ,��#''�` 3 W7�''� 3 ,''.�.M H�''Y.	 �� �''@

 2#$- 0A�-A���#B d�'� �'.� �'��3 ,C��� 9� D����.� 0�@

�A�- :���C� :�5� .

����� ���� 
u��)� Gg#C1� �� :��'� !'T7�Q� D'�  A  ��'�8 �-� !�

,� ,�  � :�5�  d�� �.� ���3 !/ �@� ('� : #'.% !'� : #	

 2#$'- 0A�'- �M 0 �'� p'-�.� ���5� ha.� D���'�.� 0�'@

 �3� �� 0��I��'/ !'� �#'Y.� !'� G,C��� 9� 2#$'- 0�'@

 ���I �Y� �� ,����� .,'-��� G,��F A  ��'+ "�'1�  0�'@

 H5''���&� !''/ � � :��''� H�''Y.	 0�''@ _�5''��)� ��''../

 2#$- �� 0A�-A���#B J3�'V)� �'-  D'&C� 6$)\� 0�@

�''+�� .:* A  ,''a�/�	 G2�''m� : #''.% !''� H�''Y.	 0�''@ ��''../

 2#$- �� 0A�-A���#B 2345'� GW7�'� 3 ,.�.M D����.� 0�@

 2#$''- �� 0A�''-A���#B _�5''��)� H�''Y.	 D���''�.� 0�''@

,� :�5�  d�� �.� ���3 ,C��� 9� �.+�� .

www.SID.ir



Arc
hi

ve
 o

f S
ID

�3� ��G���C+�G:�)5�A��

��	

References :      
1- Lazic SE, Roger AB. Cell-based therapies for disorders 

of the CNS. Expert Opinion in Therapeutic Patents 
2006;15: 1361-76. 

2- Ginis I, Rao M. Toward cell replacement therapy: 
promises and caveats. Experimental Neurology 2003; 
184: 61-77. 

3- Semil C, Tony S, Torsten B, Karin E, Elzo D, et al.
Prospero acts as a binary switch between self-renewal 
and differentiation in drosophila neural stem cells. 
Developmental Cell 2006;11:775–89. 

4- Romanov YA, Svintsttskaya VA, Smirnov VN. 
Searching for alternative sources of postnatal human 
mesenchymal stem cells: candidate MSC-like cells 
from umbilical cord.  Stem Cells 2003;21:105-10. 

5- Jeong JA , Hong SH, Gang EJ, Ahn C, Hwang SH, et 
al. Differential gene expression profiling of human 
umbilical cord blood–derived mesenchymal stem cells 
by DNA microarra. Stem Cells 2005;23:584-93. 

6- Gang EJ, Hong SH, Ah JJ, Hwang SH, Kim SW, et al.
In vitro mesengenic potential of human umbilical cord 
blood-derived mesenchymal stem cells.  Biochemical 
and Biophysical Research Communications 2004; 321: 
102–10. 

7- Gunning J. Umbilical cord cell banking-implications 
for the future. Toxicology and Applied Pharmacology 
2005;207:538-43. 

8- Kafienah W, Mistry S, Williams C, Hollander AP. 
Nucleostemin is a marker of proliferating stromal stem 
cells in adult human bone marrow. Stem Cells 
2006;24:1113-20. 

9- Beekman C, Nichane M, De Clercq S, Maetens M, 
Floss T, et al. Evolutionarily conserved role of 
nucleostemin (NS): controlling proliferation of 
stem/progenitor cells during early vertebrate 
development. Molecular and  Cellular Biology 2006: 
9291-301. 

10- Miyagi S. The Sox-2 regulatory regions display their 
activities in two distinct types of multipotent stem 
cells. Molecular and Cellular Biology 2004;10:4207-
20. 

11- Carlin R, Davis D, Weiss M, Schultz B, Troyer D. 
Expression of early transcription factors Oct-4, Sox-2 
and Nanog by porcine  umbilical  cord  ( PUC )  matrix  

 

cells. Reproductive Biology and Endocrinology 
2006;4. 

12- Yaghoobi MM, Mowla SJ, Tiraihi T. Nucleostemin, a 
coordinator of self-renewal, is expressed in rat marrow 
stromal cells and turns off after induction of neural 
differentiation. Neuroscience Letters 2005;390:81-6.

13- Gluckman E, Broxmeyer HA, Auerbach AD, Friedman 
HS, Douglas GW, et al. Hematopoietic reconstitution 
in a patient with Fanconi’s anemia by means of 
umbilical-cord blood from an HLA identical Sibling. 
National English Journal of Medicine 1989;321:1174-
8. 

14- Kadivar M, Khatami S, Mortazavi Y, Taghikhani M, 
Shokrgozar MA. Multilineage differentiation activity 
by the human umbilical vein-derived mesenchymal 
stem cells. Iranian Biomedical Journal 2006;10:175-84. 

15- Covas DT, Siufi JLC, Silva ARL, Orellana MD. 
Isolation and culture of umbilical vein mesenchymal 
stem cells. Brazilian Journal of Medical and Biological 
Research 2003;36:1179-83. 

16- Rodda DJ, Chew JL, Lim LH, Loh YH, Wang B. 
Transcriptional regulation of Nanog by Oct-4 and Sox-
2. The Journal of Biological Chemistry 2005;280: 
24731–7. 

17- Okumura-Nakanishi S, Saito M, Niwa H, Ishikawa F.  
Oct-3/4 and Sox-2 Regulate Oct-3/4 Gene in 
Embryonic Stem Cells. The Journal of Biological 
Chemistry 2005;280:5307–17. 

18- Boiani M,  Schöler H. Regulatory networks in embryo-
derived pluripotent stem cells. Nature Reviews 
Molecular Cell Biology 2005;6:872-81. 

19- Tanaka S, Kamachi Y, Tanouchi A, Hamada, Jing N, et 
al. Interplay of Sox and Pou factors in regulation of the 
nestin gene in neural primordial cells. Molecuar and 
Cellular Biology 2004;20:8834-46. 

20- Park IK, Morrison SJ, Clarke MF. Bmi-1, stem cells, 
and senescence regulation. Journal of Clinical 
Investigation 2004;113:175-9. 

21- Schulz WA, Hoffmann MJ. Transcription factor 
networks in embryonic stem cells and testicular cancer 
and the definition of epigenetics. Epigenetics 2007;2: 
37-42. 

 

www.SID.ir



Arc
hi

ve
 o

f S
ID

:* :��� 0A�-A���#B 0�@2#$- �� ,C��� 9� D����.� 0�@ : ��&C@ 3 ,E)� D���� �)/� 

��


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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