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) ��	-)�iPSCs  	�Induced pluripotent stem cells  �#��� +�
� (  ��

 C�SCs ���� C� �" ��#$    ��  F#��  ()	�� �	   6C&�� � & ����/�  2�
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���A �	�� =	�� 2� & 6�����
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����E �?	� �=��W#�� +X  � 	/  Y)	> & �Z
0  =�' �[	� ��� =�'

 =������ ��!&  ���2 & C�    =��/ ���! ��
��	�2�'��    ���1 ��� .���2��

���� ��� 5�� ����#�� �)�4� ��	
�� �	�  ����� 5������2	"�>   	�

   ��#�$ �#'	��C	� �G�/+> 2� )7-1( .  ����M�MSCs  2� ��?	�   �	�

$� ��	$����� ," 2	
�?�] C� @� ���� 5�� ���M�     5�� J��+�?� 	�� 	

���  J	��"  .����	��&2 5���� C�  C� 6�	7#���������� 5���� 	��  �G��/+> 2�

�#'	�C	��   ����� 5��� �
^G� D+�#$       	�� =��� _2	�' 2� 	�In vitro   
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 ��	 2��
T� ���/ �
4� ��?	� ����4 . ���� 5�� 2�bB    L��  ��� 	

a
0  2� ��c�]     ����� 5��� �O��)�?2�  �d
##��� ��" �	   �2 	�

� �0�%�  2��� �

X� & �
S �� )9 �2-1( f���& 2� .� SCs    ��� ���$�

  g	�$B ��' a
0  2� ��!�  ���  h�#W  ����� i��� 2	
$� ���	- 

 ��  �#B�2 �� & ��#$      ����  ��'�� C� 6�	7#��� 	�� =�����    5��� +�	�*�

���� ��� j�� �k	' �*� �� �2 	 )1 .(  

6��� =	�� L	M)	Z  5������!      �O��)�?2�  	�4�� ��� ��" ���SCs 

���� 5�� 2� D��O �G�� a
0  2� 	 �	   �+�	�*� & �
^G� �] 2� ��"

��  L	�S��� �  �

X� & �� .��" ���� 5�� ���
> ��*�� D��O ��	�S  	� 	

�?	�  =A C� ��k	B �	     ��&2 J)	�E 	�� �2 	��  ��  &2  ���" )12-10( .

a
0  2� ��	W#�� �	2	�?   ���" �	��  ��       ��

X� ��� ��m�  �������

�4! ���� �
M*! 2�� ��H 	� .��&2 5�� C�   �'��   �H��/ h1	�b

[nB 	� 	�� & ��2�� �> 2� �2 �����? ���� ���� �D��O 2� 	  ���  5���� 

� ��  =	�� �2 ��' ;)	< L2�k      5��� 2� d�
 ��O �2����	>	� .����

����  �	� 2� 2	� 5
)&� �	2000 ) �/ 6��� o
W��9.(  =	� C =A C�� 

�2	m�	� C� �2	
$� ���� 5�� 2� d
 ��O �	 6�/ oW�  	 ��� . ��

 2�]���-���  ����� D	*�SCs� �  =	�� �2 �Hp�& 5��  ���� 	� � �   ����

) ��� ���� ��� o#W  �L��

X�12 .(  

5
--0 � �	�/ ���� 5
� �2 �2	
$� i�#�  �	   ��	]��� �	

�#?	� D��O �2���	>	� ��*! C� ��	
�� & ��� )13 �"��� ���/ ��E � .(

  D���O �2���	>	� =��� �C2� �� C�In vitro  2�SCs  )�2�� ���!&14( �

	 � 6�	7#�� ���� ���� ��
)	� �	  ���  	� ��	% SCs   ,�4  ������� &� �

�2�� ��!&: 5�� �&� ���� �"       C��� +�	�*� C� r�> �6��/ ����
> �	

���� � 	/  ��#?	
� +�	*� �	    ��  ��" ��#�$ ��     �	�m�� �� 	1 �������

���� s�' �	   ����� L2	��1 �� .���/ 	 ����� ,
'�    �	�-#�� C� r�>

���� �  		 ����� �=�� �� 	    ����� C� ��#
M*! ���C C� ������    ��" 	�

6��G� ��
> +�	*�         ��
^G� ���� 5�G*  ���?�] C� .����
�� �G�/ �����

����  �" ��	 2�] ���#?	
� +�	*� � 	"  .�/	� 	2� �� �	m�� � 	1 ����

� �	2� �� 5�� �s�' ��" 2�] ��#$ ,
'� �  	 � ������  �� �  L2��k

 C� .��/	� i	��Z' 6�-)	����� ������� �#�& �    ��T� C� ��M
�] �	

�  6�C ���
> d
#�O      ��" �2�� ���!& =	�G � 5��� ����
> C� �M� ����/

���/ �

X� 2	E� ��' �� ��' )15-14(  =A ��
)� ��� .    �2����	>	� ��"

� d
#�O �   ��  6�-)	�� 2��]     �	�m�� �� 	1 ������    ��H� �����H 	�2� ��

����       6��� o
W��� ����
> C� ���� �d�
 ��O ��T� C� �M
�] �
< �	

  ��  2�� �� �	m�� �� �m�  ��#�
� �	*#B� 	� ������  �����H )16-14( .

  =O ��	�
� ����)� ��	�  �	1�� 5�� �	/   2� 	�hESCs    2� ��" ����

��� 6�/ �?	� +
� ,!	4  ��	$�� �	2� �� �'�� )17 .(  

 �"��� L	M)	Z ��
 C 2� �    d�
 ��O L	�?��0�� 5�� ,
-#$  J-�

�2�� ��!& �2� �� �	m�� 2� )14 @( 	 ����� ���E �    �	���  	�� ��	 2�

SCs  ��� 5G*    2��] ��� ���t�  ;
��A  ��/	�� �C�  	� �    ���#�" =&���

�  ���" a
0  2� 6�/ u�	B � ��O L��

X�   ��*
T1 ;���1 �����

�/	� �#/�� )18 �14(�� .	 ��   v�7B ��	� =	G � �B 	� d
#�O L	�S �5��

��/@ �� �" ��E   ��?	� ��� � ��O ��#W�2 ,     F#��  =A C� ��" ��	�

�  �  u2� �� ����/ .���2  
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��hESCs  

�  =	�� L	M)	Z   ����� 5�� 2� ���     �2	�m�	� ��'�� +�
� 	�   �	�

 j	7�� L��" �� � ��O�  ��E � .��#?�� =	 C �/nH 	� +
� �	H  �	

 Y�	���2	" ���" ��c�]hESCs �  ��	� ��	S  �1�� �
)� �� .��	 

�Hp�& & c	� ,
$-� �'�E ��? �� �P0�  �	 � ���� 5�� ��)���   	�

�� �M#$  � .��#$ d
 ��O ��	�S ��	�/ �6&31   5
�� +
� ����� �	

����  & =��� ��E ��	
�� �	   ���� 6��/ �#'	��/ ��	]�� )19 2� .(

���m� ���� �*� �� +�	*� C� �� �/ 6�	�  ����� �	 �"   C� r�>5 

���� �C&2  D&C� &�" ���� �#?	� +�	*� �	20   �H��/ h1	b  2	E�

���� .���/ =����> ��	$�� �	� ���� �� +�	*� 5
B 2�   ���&2��� �	

   ��  ���� C� r��� ��� ���� �2 ��' ��	����  ����    	�� =���-? 5��� .

Amplification ���-Z�   D&C��� &�" C� ��1q ����� a�����  )20 C� .(

���� 5�� ����� �'�� 2� ��?�] ���� C� ����M� �	     ��w" ����M� �	�

)CNVs (Copy number variations �*����$� 2�  C� ��	����

D&C� &�" ��� 6�/ s2�+H h�#W  �	 )22-21 �3(.  

F]	���  5����� =O ���'�� �&	��B  ���" �	��6�����" � & 5
x�&���>   

micro-RNAs )miRs (6p���&   ��	��^  ������ .��#��$ �� CNV  =O

BCL2L1     +�
� & =���	  6���C J��+?� ��G�*1 	�miR-1825   C� ��"

=O �=A [��� ��*!   6����" h���#  �	 �    6���� J��+�?� & ��/2 � 

��� 6�/ s2�+H ���#$ C�#>�>A )23 .(��?�] C� ���� 2�  ��E �	

& ��	$�� =��� ��
�! �		 ��
�2	" +
�� D&C� &�" ;$"   �	�1 �12 �

17  &X �  6�	�  ��/ )24  5
�� 2� L��

X� 5�� C� �'�� .(SCs  &

����  �	  ��	�^  ���� .��� ��	�  ��	]��Amplification   �&C	��

 D&C��� &�" ������20 ������ ���'�� 2�  & ��	]���� �	��SCs j	��7�� �

�  �#?� )25.(  

��
 C 2� L	M)	Z  �'�� �  =	]���     ��  =	��� +�
� 	� � ���  ��" 

�2	m�	� � &C� &�" �	� �   �*
'��� & 2� �� �	m�� � 	1 �����   	�

�/	� )26 �14( .5
�K*�Hp�& �'�� �   ����� �	�    & ��	]��� �	�

 ��	
���
T�     2� ��
^G� ��	����� & C��#>�>A �� ��$� � &	-  ��*1 ��]

=	 C   �� .��#�$ ��	�  ��c�] �	 � 6&3�1�  
�T��   & ��/2 =	H����" ,

,$
�	G  ���� 5�� �&� � 2� �4�	�  �)�#�" �	 	�� .��2�� ��!& 	 
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�� 5��� �*� �T� �� �
M�  �" ��2SCs    L���

X� s�W#��� �����#� ,

6�	7#�� ���� f�	  d� =���1 �� ;�<� �" ���/ �*
'�� �   5�*��SCs 

�%��� 2�nH�
S )27 �14( .  

� �� 	��� �

X� 	� ���" 2�] � ����   ��7�#W  d
 ��O L��

X� �	

�  �	m��  ��� 6��� =	�� L	-
-0� ��	^  ���� .��/ �" �'�� 2� �#B

�2	*
� � d
#�O �	 � �� 	��� �

X� �] 2� ���
��x�"�� �� 2��G� �
)�

�  y2 	2��G� ��] 2� �

X�  .������  �	�^ �    J�2���? ��$"	�A 2�

)Friedreich's ataxia ( �)���� �	2��G�     =	� C 2� ���
��x�"�� ���

��3�&��
? 2� �� 	��� �

X� �  y2 2	*
� �	 �� )285
�K* .(�  2�

 D&2��� =�2	*
�X 6���G/�    2� D&2���� 5��� z	' �2��G� L��

X�

����  ��  y2 � 	��� �

X� =	 C 2� =�2	*
� 5�� C� ��	   ��#G� .���� � 

 �)	B 2� �" ��� 5�� ;)	!In vivo� )&� �B��  2��
 �  5
��!   ����C

���  y2 j	��7�� 5���� +��
� ���� )30-29( ���" ��	�� C 2� ��	��^  ������ .

��3�&��
?  ��  � 	��� �

X� =&�� D2��� =�2	*
� �	   �����   2��] ���

�W$� ��*M  � �?	N� �  D&C� &�"21   ��  ���� C�  &2 5��� C� .�&2� 

=&�� D2��� ���?� C� �2	
$� 2�� �)	B �  6��� �*$
��C�  �	  ���/ 

)32-31�� 5
* .( D&C� &�" ��	�S�    � ���O L���

X� �&��#  ����� C�

� 6�/ �?	� 2Human pluripotent stem cells )hPSCs(  2� +
� &

��� � 	��� �

X� =	 C 2� ��
�! �		 ��
�2	" )14 .(  

  

����	� 
������ ����  �� ��� �	���� ����� 
��MSCs  

 �&2 �� �" �7�#W  L	M)	Z MSCs ��� 6�/ D	m���  ��  =	��  ��� 

�" ���� 5�� � ��O �2���	>    ��	�� C� J
�� 	SCs  ) ����33  �� .(

���� 5�� 2� ��E �2	m�	� �'�� +
� 	      6��/ 6�	��  � ���O �	�

 �&2 �� �M)	Z  .���144  ����*� � MSCs ��� =	��� �  ��"   5��#��
�

���� 5�� 2� �2	m�	�    D&C�� &�" �� &+��� �	13  ��   ��/	� )34 .(

=A �	B �M)	Z  �" �  �2 6�/ 6�	�  �2	m�	� =�+
  5��#�
� �����

D&C��� &�" ��� &+���  �	��5 �8 &20 ����" s2�+��H )35 5���� ���#�)� .(

�2	m�	� 5�� =�+
  �L	M)	Z  ���� 2� �2 	      ��" ��&	�7#  ����?� �	�

���� =A C� 	  	��� .��" D31� L&	7#  ���� 6�/ �C	���! 	  ���  5���� 
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Importance of Analyzing the Genomic Instability in Stem Cell-Based Therapies 

 
Akram Alizadeh1, Sorayya Ghasemi1 

 
Abstract 
Stem cells are the main component in cell-based therapies and regenerative medicine to replace damaged tissues 
and cure various diseases. In regenerative medicine, in vitro stem cells’ culture is required for proliferation and 
differentiation. Although the risk of using these cells has not been established; but in addition to the possibility of 
spontaneous differentiation of undifferentiated cells after transplantation and teratoma formation, genome of these 
cells in culture media is instable and can be changed. Genomic instability can affect the transplantation safety of 
these cells or tissues derived from them. Genomic instability is one of the common features in stem cells and 
cancer. Hence, there is concern that the genomic instability during the manipulation of stem cells can be 
tumorigenic. Genomic instabilities are included in different sizes from point mutation to aneuploidy and mosaicism. 
Types of stem cells, culture conditions and some manipulation of cells such a long time are effective in creation and 
the rate of these instabilities. Therefore, in addition to optimizing the time and culture conditions, it is 
recommended to examine and follow the genomic abnormalities before therapeutic uses with appropriate methods. 
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