
��� ����	
�� �	�������� �	�A3243G �A1555G �A7445G�� �� �����	�...

��  .�����! ��"!#$ %�"&'�� ����"��� � ���() *	+�+,- #��� 

��������	
���� �����������A3243G �A1555G �A7445G�� �����
MTTL1�MTRNR1�MTTS1������ ����� �� �� �!"#$�� ����%��

���� �	
��)Stu(����������� �����)Stu(����� ��� )MSc(� �� �
 ��! "#$%# &'�(�)*()AD(�

��+,- .��# ��/(��0)MD(���/( �1�2/ 34�45)MD(���6,� .��# )Stu(�*��/(.7�* �8������2 �9 :(#5)Ph D(�

*;�<,� :$�,=�% :�����!��"!#$ %�"&'�� ����"��� � ���() *	+�+,- #��� 

?+%1��) # �,0:mchalesh@yahoo.com
����� ���	
� �	
�:��/��/����	�� �	
� :��/�/��

���� 
����� :�
!"#  $! %��&'� %�( )*�+�*�  %�(DNA��&,- $! .	�	
�/0*'�� �+! ��1 �
!"# )�2- �+!�+ 
� 34'5� %�( .   782- �8+DNA� � 
�8/0*'	�.	  9��81 

A1555G  :A3243G:A7445G    ); 
� �0  �(%MTTL1  :MTRNR1  :MTTS1   � <�=!  . )!*/> �? :�'�! 	�.$! 94>4@! .!*/1�A .	B�? 
� .&,-  8��  �8(
�+! ��1 �'��# �CA 
�.

D�(:E��&A!F!�� .72-�(%A1555G :A3243G :A7445G �!��! 
� !*/1�A%.GH IJ .KL> � ��
�/+. 
� )�'+!#� 
� )MN�,1!	)!�.

  �F
 F �!*��( :OP   ��� !*/1�A% .GH I  J .KL> �  ��
�/+.  "2? )��$�+ $!	'G.    8# )�'8+! �   2 �8? )M 8�  ���/Q8+�� � F!F *8	� R!�# !�8?% 8+
�? . 782- �8(%A1555G:
A3243G :A7445G?�F
 �PCR-RFLP�S��?�J %�1 � �0& �?���!* E.�'G� � :T72-�(%U �CA �
*� �	�A�1 �.

�'A	V:72-�(%DNA � �
�/0*'	�.	   9��1 A1555G F A3243G  :A7445G    �&��W� 
� T((F�#.OP    !*/1�A ��� 	   �Q8A �8�� 8�F . 8+
�? .PCR-RFLP ); 
MTTL1!�? %+
�? . 72- A3243G? :�+�/1 �.	
!F 	 �A�G3316AI'A 
� ��5 �X	 Y	�- Z	��//0�F�[� ��SI�- 
� 	� ��S	 �&W\ �SPCR�1 �X/� .

'A��X#��%:   ]�K
! N�,'H!72-�(% �1 	^ � �
�/0*'	�.	  !*/1�A �? .	   ! N�,1 
� 	 B :)!��4.T0 �+! �F.    ��,'H! 72- �� �&��W� 
�.G3316A   �1 �'H�/1   $*8/( �0
?�
�,	!".	  � )_    !*/1�A �? ]�K
! 
.	   N�H 
��[� �+! ` .?/!�?�	E:  90 
� :  8A!F!�� .G3316A  ? 
� �        �F�8H 
� !*/81�A )!
�8,OP/�  �8@
�    �8+! �80      a�8Kb! a
*8@ 
� 
?�
�,	!".	)_ � . 7�A �A!* 72-�(%� �
�/0*'%!*/1�A 
� !
 .	,(! �? ��$�+ �.

40���;!F �(: ! )! %�.	�	
�/0*'��   / .	!*/1�A> .GH .KL

00000000000 %�	1! 2��3�' %��� ��4�5 �"!#$ 6�(7 %	�&'�� 8(9� 0000000000000000000000000000000000000000000000000000000000000000000:;*	,<= �:>?@?A

�����
���!	'� 
 ��	1�  �'� ������ �"�   �� 8� B)� 	��  8�C0� ��  � 

��������	�    �'��� B�	D� �E ��    ,� F���7 � �G�  �'� � � 0"�

 � ��   �'��� �+' �E �	9 .���!	'� ��3��	� �) CH�@  IJ07 � (

��     0
 � �0��- ��0
 �� ���0-8  0(� ��0L�  3� F0I�  0 ��	0) M�

N&-� ��� O .!� ���!	' P����3��	� �  ���0H ��   ��  QQQ

    
 8� B)� %�'3 ���-�  ' 3� ��1�  � 3�  ����� R� �'� �"���C�� .

 S ����HTQQQQ   8�C� ��  ��   � TU   �� ��������	�    �	C0'� �� 

	)	�!�   %�! 8�   ���H      F� 3� �=�� M   R0��� 	0�   R0"1� 

B00)����00!	' V�WC00� �
 ��00!	) �X .( ����	00-00
� 3� �TQ

  Y�����'��"�    ���!	' Z��� 8� [(�N� ���!�  \��#5 �'

   8� %�!UQ]  	�'E  ���0!	' ^7	
� � � ����0)��   � ]TQ   ^07	
 

���!	'� ����) � � ��!'� .  � P��0'��� 0)�����  0� �    80
 �0'��-

  ��3�-� F"! �	�_�     	0
 Z�	�  Y�0��� 	0��DFNA�  ̀ ���0- 

    	
 a�(b� 6�3�-�Y����	��DFNB          	0
 c�0� 80
 8�C0
 �� �

Y����	��DFN    � `���- �  �������	� ��!	
  . � �� � R� �	

]dQ@Ue ���!	' �     F0(7 8
 	�     6�3�0-� `���0-   �a�0(b�]XQ@

 �Z00�	� 6�3�00-�]e@  00� 800
 8�C00
�� `���00-  � c�]XQ@Q

��������	���C�� .8
 (� ��L�  � �� ��������   �-	0� ��  c"

 ��D Q@TDNA�  �������	� mt DNA  �0� � ����  0 M

3� mt DNA �	C'� �� 	� fefg��� 3	
 B<��)T�h( .

  F(7����!	'  %��! 8
     ���0i�� �	� C0+-�2   �0� ��0�
 �'�0!:

��$ 8
 3��
 R) Y	)��
�'	
3)prelingual ( 	0 ���3��	0� �

c$  �'	
3)postlingual (	 �Y��0�         P�0�� F0,� Y	0)� �0
 

   ����!	' 8
 \�5 �� O+'�����))E� �� Z  ���	0D \�5

 �'	�� 	(�   ����!	' �CH@�IJ7) 0)E�Z      �0'��� \�05  0 	

 ���00! ZJ007�( j(�00N� ����00!	' �)00)E�Z �	00�#1� 

Archive of SID

www.SID.ir



��	- 81L	k@����l�m��� �<GJ�@�D�k B<7 ���	"1� � 

�4�5 �n!#$ 6�(7 %	�&'�� 8(9� /2��3�' %��� / %�	1!:; /C�3�	�?pqr�@

B1C�\�5 [(�N� �	�(� �
 Y	)�   %��01� �0"#�k 2s47

��!	'    80
 �� �����0))         �0"#�k 20s47 �0�� 	0
 %��01�(  	0 

������)���)��� �"#�k 2s47 ���
()e .(

 <(�N� P��'��  ���!	' 3� �           �� �0�� B0(7 80
 8� ���� ���� 

� �����00����	� � ���C00� 3��	00!�00-3� �00�-�	I7 	00�'E R

���!	'�    �'E t�J� 3� �i
 �
�-��M	�)�E�(5���3�" 0��(  �� �

� �00u� C00H �B00
	�IJ007 � �)�������00)�(�   	00
 %��001� 

��	1�
	��IJ7 �@'4v7 �)d@f.(

� �� ���������	����!	' ^7	
 �� �� ����0)��12S rRNA

�tRNASer(UCN) ���C� .F
	�     8� �E 8��-  ���!	' 81��	�

    � �� ��� �u� ���������	�     � `�� 8
 ��	� 3� �     �0� � �0)�

 8
 �� c�� ��� M� ��#�I� 4�����)g.(

   ��� [&� �	�3 3�� 
 R�      � �� �� ��� B(7 8
 �	1�������	�

3� V	00)  gdd00
 � 3� �UQ800G+' �00�� �� � � tw00H P��00'�

[7	v���!DNA � �������	� P��'� 	
 8� ��	1�
	��u�� �

���C� %��1� �	C'� ���	)	�! �%�! B)� .

���<(�N� �	�� �� �� MTRNR1  %�0��� �0� 12S rRNA

��  ����!	' ^7	
 �'��-      ��0! ���	� `���- 	
 M������)���

  �E ����� 8�    �� [(�N� Fx� 8
      a�0(b� 6�3�-� 8�I! �'��-

��! . ���A1555G �� ��  8� MTRNR1  %�0����� 12S 

rRNA�00� y��00��� 	00
 %��001� �	��00������ �00�� R�00��� 

��
 ������) ��� ����!	'�! 8�D	�! 8� ) Q(.

)��
�	��Dachun�� �
 ���	"1� � 	��� �������	�12S 

rRNA) tRNA Ser (UCN	)	�! 8
 �9������ 	��

A1555G � T1095C �� �� 12S rRNA�+- 8� �!  8
 z	I

F"!1)4$�1� �� � %����!)   .(��
���� � V	) �� �	
 R

XQQdWoong ���	"1� ����	��� �������	� �� �� 

i1����
 3� ��� ���	1%�����!	' 	
 �� �����) ��)��
 �

�'���) X .( ���A1555G �� �� 8� MTRNR1 %������ 

12S rRNA� ��� 35delG �� GJB2�zx	1�H� �	!  R�-

���	��	! R��{1� � ����!	' %�����	9� � ��� R�-

 �	) 8
 BIC' �	�����������	���C�� : ��A/|]@?]

��}' �	���!	'3	+<��)?p�?~(�B�i1� �� 8_�5  �	�

 �	�)E � �	�'	�)� 	
k��-x	
 c'	��%�! \��#5 B)�. �� 

8i�	G���� ��� ��� 	
 ���	1�
 A1555G �� 12S rRNA

 F�	"- 3� 8�k	 ��#k� �GD ������������!	'� �	1�- 3� �i


4�	' R"�� ���!�� �3�"�(5����E 	
��� � ��{1�	 �

��� ���
 ����!	' R�k�5 � ���� ��i� ���'��� �	&' ��

) e� f .(8i�	G� �����  �����A1555G �� X ���	1�
 ]

��$ ����!	' 	
�! \��#5 �'	
3) U.(��� ���i�� �	�

 �� ��MTTS1 %������ tRNASer(UCN) 	
 %��1�  

! �IJ7 �CH ����!	'	�D8� F�	! 8� �! A7445G�

T7510C�T7511C� 7472insC���C�) d.( ��� 8)

A3243G�T3271C � T4216C �� �� tRNALeu(UUR)

(MTTL1)�	)	�!  ��� � �'�!A3243G �� Q,T h]

�! ���$ ��$�� �	���!	' B�i1� .R��{1�� ��� A3243G

 ���k� ���	_� B
	� �(�Y�- #�' �! 8�D	�!) g.( �� ��

MTTS1 %������ )tRNA Ser (UCN ��� A7445G�  %�

��� ��!8��
��CN' � � ���(-	")� %���'	D M �� �	
 R

-�- 8
 c�)�����3��' %���'	D M �� Z���$�� � ���C'��k 

�! ���$ �'	�)�	9� � ��	b-�$ ��������)>| �p>@p|(. 6�7 

�'��C�	$ ���� �� �� )� 8) ��! 8k	�� � �	��E �� 8�

)Ser-Gln-Lys (	��'� 8
�C-terminal9'3 � %�H 3� mt-

DNA�I- �u� ��-�W(��' F� �A 8
  C� �� ���� RB)� . ��

� ����b- R�� �N
 �� �3'$ 3� �� 3	)L-strandRNA �� 

�#'"�� *��= �E 3	W(��'��'� F,� �5� ��8� 8
 �9�� 

���!	'�� ���!)TT( .��� B'	G3316Ab- 	
 %��1� ���E ����

)��'xE ��'�s�- 8
 R�
 �� R�� ���	1 B
	�(�Y�- \��#5

�!� � zx	1�H� ��� R �� �	LHON��	� � ���-	$��

��k��-��� M'����� �+' #)  �Th.(

�F
 F �!*��(
 � ��    0=�- 80i�	G� R�<�@ 	�3E  0�	�&��hf    ��0D 80'�1'  3�

���!	'       #�
 �	�3	) �m' B,- ��� � �3 �	�C�  5 �	�)� ��4 �

  �	_� ���! ��	�� � �����)�� 	
  � ����  ��3�0-� �  �0(b�  �a

��  �) %���,� �Te@X  �	0) 8) � 0��'	�Rd/ T  �	0) 8( 0
 8 \�� 

8'�1'5���  �1� ��	)E  ��E �    �! 8i�	G� ���� � .    ���� ��0! 

 � 8
 8i�	G� R� ���!	' � CH �@ IJ7 � � �����)��   �0��� 	
 �

8'�1'  �1� ��	)E ���5     �0! 8i(G� ���� � ���E .   ���� ��0!

    �CH ����!	' �8i�	G� R� 8
@    �����)��� �IJ7     ��0��� 	


Archive of SID

www.SID.ir



��� ����	
�� �	�������� �	�A3243G �A1555G �A7445G�� �� �����	�...

�A�4�5 �n!#$ 6�(7 %	�&'�� 8(9� /2��3�' %��� / %�	1!:; /C�3�	�?pqr

 a�(b� V	��3�-� `���-���!	' ���k� � ��
 � ����0) �� 3�  0 R

�'�! twH 8i�	G�.

    	0�� wD� 3� c$    0I�� 80�	' B�  (� 3�  0� 
 8� ����	01  *	074L�

k��5����  �	
 � ��� 	�'E ) ���!	'� CH �@ IJ7 � � � ����0)��

 ���� 	
�   a�(b� V	��3�-� `���- (  �L 3�   ������$ 8�	�&)�$

��E �1�� c�) �  
 �0� 3�� �	01ml e ��0D   ���0
  	0�3E �

��"����  8��� �� 	�� �	H �   �	+i'��� EDTAe/Q 8�k�5�x��

�!. 8'�1'    +,- #��� 8
 	��   ��(0) *	0+�   ��0"��� � �   %	�&0'�� 

"00!#$ 6�00(7� c�00) �F00+��� �����00!  	00
 ����'	�00)� \��

F�k@ 6�0k��(�  �DNA  80'�1'    	0�   ���N�0)� 0!�)Te( .��< 0� B

DNA %�00�E B00)�
��"�00)� 	00
 �����k�)Unico2100USA (

%3��'�5��� �!  .c�)�    ���- 3� %�	<�)� 	
 �  � �� �������	�  8
 

 #00��00)��)�� 800�k	NC-012920) (��#00k� 6�00' �Primer3

���-�	�� �53	�E  F� R��
 �� ��� 8)   V��0� �IL �� R

 H��L ��D � �����! .

PCR��00
�00)��
 ��00�� 	00��� ���00����	�A1555G �

A3243G�A7445G8000'�1' �000
 	000��DNA %	��000)� 	000
 

	)���-�(" (ASTEC PC 818 Japan) ����! 	0�� j�3  0 �

�! 6	9'�:

    F�	! ����� ��TX ) � -���H F"�  �� 80� ��0
  0)���F"�3� 

 *���H°Cgh*�� 8
 shQ  8�0!� ��0! 8�!�)�� B�� 	0��

DNA 	�� ��  ��$ V	J-�    8
 	��1DNA    	0�� �� t�� �ºCed@

fQ *�00�  800
shQ  �ºCUX *�00� 800
 she��00
��D	00) R

8�!�	�� �! %�	<�)� F1"� ) V��� .(

��! ����� jPCR��
 ���� 8) �� �F�	! � �	C":lµl 

)00� M����"��00�(��$ 3� �001(10PM) F  �  µl��$ 3� �001, 

(10PM) R 0.1µl #00'E2Taq DNA polymeras

(5U/µl))�0.5 µl  3� mixed NTP) mM Q( �µle/X3� PCR 

buffer)X Q( �µle/  3�  MgCL2)mMeQ( �1µlDNA

)ng100(8� �'��
  	
dH2O 29H 8
 µlXe�! %�'	)� .

(��V�J,� 8PCR��
 ��-� �	�'��� �($ V� ���� �E F� �

d])  BIC'Xg: 
���� c�E F�� :����E F�� ( *�� 8
 M

	��� 	
 B7	) �VXQQ� �! 3��k���"��V�B)�
 ��E%

' j)�-��'� %�+' *����E�#���
 ��)��
����  3� 	�

 \�� PCR-RFLP %�	<�)� !�) V��� .(

� �� ���-��"� a�µl Q V�J,� 3� PCR	
 µl #'E 2

�m' ���� %�������,�(10U/ µl) �µlX� �k	
  µlU aE 

 *�� 8
 � ��(N� �G+� ��  3�� 8'	I! M°cTU��� ����  %

�! .c�)��kE%��� 	� V� �
 X�=��($ ���E�E F� *�� 8
 �

TB7	)�	��� 	
XQQ B�� 3��k���"���! )  V���M.(

 ;1$�B : CD��E� :5#$%# 1 F$+�,9 ���( G�*�	=#�0 � #�� C��H2�PCRI�� J+H2� �( :(���4# (��� �	=#�0 ��� �* �#�!  �=�=�$�/��+� ��*

  78882- R�888A
     %
�8888/0*'��

�(�#$�J_ %���
N�L!

 �$!�A!
N*L[�
PCR

T	"A_ %�(
�S1�?

 ��? a�&W\ �$!�A!
 ��
*B N*L[�

PCR.&�Kc 

 ��? a�&W\ �$!�A!
 ��
*B N*L[� 

PCR�'��	 72-

A1555G    
F- 5′ CAC  AAA  ATA  GAC  TAC  
GAA  AGT GGC  3'       
R- 5′ ACT  TAC  CAT  GTT ACG  
ACT  GTG 3' 

58 ºC566 bpHaeIII111bp91bp � 20bp

A3243GF-5'  CCT  CCC  TGT  ACG  AAA  
GGA  C  3'

R- 5' GCG ATT AGA ATG  GGT  
ACA  ATG 3' 

60 ºC238 bpHaeIII169bp97bp � 72bp

A7445G
 F- 5' GAG  AAG  CCT  TCG  CTT  
CGA  AG  3'
R- 5' GAG  GGC  GTG  ATC  ATG  
AAA  GGT   3'

ºC 60348 bpXbaI119bp �
229bp

348bp

Archive of SID

www.SID.ir



��	- 81L	k@����l�m��� �<GJ�@�D�k B<7 ���	"1� � 

�4�5 �n!#$ 6�(7 %	�&'�� 8(9� /2��3�' %��� / %�	1!:; /C�3�	�?pqr�K

V	�'A
 � ��  =�- 8i�	G� R�<�@ 	�3E �	�&�hf ���!	' �     ��0�  � �3 

)��
� 0!�.   �� PCR-RFLP   � �0
  0 80'�1' R  0� 	0��� 0 3� M

���	��A1555G  �A3243G   � A7445G 0�    	0�� ��&0' %�

 �� �
�"� 3�  8'�1' 	��  )��
 8� �   ��� A3243G   6	09'� 

%�!��
 ���� ��*�	<��  	��'	
 ��E B)�
 8� 8
  B0(7  ��0��

���  F,� �� �	TT f"�	) 3� B 	0�� #0'E   V�J0,� �� 2

PCR �N-  %�! Z ��
    	� 8
 � � �  iG� �	98�	� V�L  	
 bp

TX �bpTU � bp fg -	0iG� ��   V�0L 80
 bpXQf � bpTX

� �! �	9 .�  R	�'   ���- \�� 	
 ��  +�C0� �2�  0)��
 �  	- �  0� �

�!) F"! .(

 &)7B :CD��E�PCR-RFLP�L0 ;M �1� �! $+�N &=�/#O%��  �

I�� �4��!A3243G . $%�!B $%�! G�/��� R���� ;���/   F1$!

DNA($%�! GS �%�=�#1 G3316A) . $%�!bpST 1 :$7 U��� ;M 5# 

�	% :$*�2�(�7( $%�! GVBB�%�	% $%�! G. �4 ��*BR ;���/ DNA

.=W%N F1$!(

d[?'A F ��X#��%
�      0)��
 t�0� 	
 8i�	G� R�    0
 �	0I-�� �  ���0!	' R�  C0H �@

IJ0007�� �����000)��� �000��	000��	000! ��� �� 	000��

��������	�   �	C'� 
  �hf ���!	' �  �	�0)�   05 ��4  6	09'�  �0! .

 �00IL�00)��
 �	00�' �	00� �8�00!w53� �00�1�00 �00=�� M

���00!	'��	00�C00H �@IJ007�� 800
 B00(7�00��	00��

��������	� �   0� �	9�  ��0!  .  80'�1' �� 	0��  0)��
 �  %�0!

�00��	00��A1555G  � A3243G �A7445G00��&00' %�.

    �� �8'�1' 2� 29H zx	1�H��(�  ' �
 �  R�k	���	��   ��m' ���� 

  ��  R� �!	
 8i�	G�. 8�I��   �	�'�� ���� �      �� �0�� 3� *�	<�� 

 � ���������	�  *��= 8
  ���   B'	G3316A  �� �	&0'�  80� 

��
� ��� �   
 �� �	
 R��	1�  -��k 	
 � ���!	' �� %�! Bk	B)�.

    8
 8��- 	
Bk	��&'���A3243G  �-	iG��    V�0L 80
 bp

XQf � bpTX
 3� �u� ��� R�k� R 0	� M � %	0�  #0'E �0� 2

HaeIII�    i- 	0
 z��0i
 80� �! %� �0� ���0- R� +�C0� �  �0�� �2

G3316A	)	�! ��!   .

  (� ��L 8
�   +,- Y	)� �
 � �� ���L	  '� [(�N� ��   8) �	I-�� 	

 � ��� ���� ��	�  ���!	' 	
 � )��
 �  - � � 0��  � %�0!   F�	0! 

  ���A1555G    �� �� MTRNAR1      %�0��� �0� 12SrRNA �

   �0�� 80)7472insC ,T7511C ,A7445G �� �� MTTS1

%�000�����)(UCN SertRNA  �000�� 8000) �A3243G �

T3271C � T4216C�� ��leu (UUR)tRNA (MTTL1) 

B)�) d.(

  � �� ����	-���� 8i�	G� ��  ���
)��
�  
 �	I-�� � ��� R	��

��������	�  ���!	' � �  8�k��' *��=    0i�	G� Y	0)� �
 	��8


 ��� 000�$�� ���	0001�� �000�� A3243G �� �� Leu(UUR)

tRNA'	& �� � �! %�% B0)�.  R�0�{1� �    �0�� A3243G  �� 

  ���k��	_�   B
	� �(�Y�- #�' � %��E B)�
B)� .   �0�� R�

    ����!	' B(7 ����7 8
 �	
�        �� ��0'��� B
	� 8� �'��	1�
 �� 

  ��! 8�k�5 �m') d(. 8i�	G� ��� R� 	�   � �� ��� ��M 3�

~; ���� �&' Bk	.

   8
 	�����  B'	-�	<���  ���0D�
       *��0= 80
 80� 2G3316A

-��  ��! .    b- %�! 6	9'� *	i�	G� �IL��  �G3316A     	0
 %��01� 

b-�� �E ��)����'xE��  '�s�- 8
 R�  
 �� R� � ���	1  B
	�(� Y�0-�

       ���!	' 	
 �E �	I-�� 3��� 	�� %�! \��#5��  - ���� � 0�   ���0� �

' � 8�k��'� 8
 3	)��
�
���&����� )Th.(

��
���� � V	) �� �	
 RXQQdWoong���	"1� ����	��

��������	� �� �� XXU
 �� �	1��D� �'�	&
�%�� �	1�� 	
 

���!	'�� �����)��)��
 ��'��� .8���� 	
 �<' �� 

A1555G	)	�! ��!  .�� P�' �� %�47 8
�C895T �� � 

12S rRNA B)� R"1� ��
 ��� F,� M����	��

��������	�9�� ���!	' 8
 ��i1� �� �%�� B���!	
 ) X .(

)��
�	��Dachun���	"1� � 
  ���	��� �������	�12S 

rRNA   	)	�! 8
 �9�� � ��� 	��A1555G   � T1095C  �� 

��12SrRNA   �+- 8� �!    1)4$�1� 6�k 8
 z	I�  �0'��
   �0��

Archive of SID

www.SID.ir



��� ����	
�� �	�������� �	�A3243G �A1555G �A7445G�� �� �����	�...

�X�4�5 �n!#$ 6�(7 %	�&'�� 8(9� /2��3�' %��� / %�	1!:; /C�3�	�?pqr

� P��'� �� b- ��� -�W(��' �� � �������	�    V�WC0�    %�0� �&0' .

�  R8�k	   �#k� 3� �	&' 	� �	1�H� ��  
 O+' �!��1�   C0� �� � �

W-��00$ #��00)�� R���00����	����00k� �� � �00�� 3� F00=	H 

A1555G���� .��
	�
R� b- ��      0)E P��'� � 8(1H R) ��Z 	0��

���!�$ �� �� �B!�� ����D)  .(

8i�	G� �����  ��� 	
 ���	1�
 ��A1555G �� 12S rRNA

  �#k� �GD ���������   F�	"- 8�k	 ����!	'�c$  	0
 �	1�- 3� 

 ���!�� �3�"�(5����E.  4�	' R"��  ���
 ����!	' �  R�k�05����

      �0'��� �	&' �� ���� ��i� ��) e� f .(  80i�	G� ���� �  �0�

  ���A1555G   �� X ���	1�
 ] �$�� �    ��0$ ����!	' 	
   �'	0
3

�! \��#5) U(���8i�	G� �� �	���	�' B)�
.

8
 � �m'�  �)�  -E *	i�	G� ���'	"�� 
 2C��	1�#� �   R���

	
 
 ��    0)��
 ���0� ��&�  ���0� 5 0�         � �0�� �0
 80i�	G� � ��


��	1�#� �� �E��  2� �	���� �!	
.F
	� �E 8��-  8� *	i�	G�


+' �00 ���00�	��� ��0�����	����!	' �� �FI� 3� �	
3

 ����3	
��'�%��
 B)�� 8i�	G� 8	�R� �� 8�"'�-�������.

   Y	)� �
8�k	  �	�� (I� *	i�	G� � 8i�	G� R� �	I-�� V	1�H� �

���	�� � �������	�  ���!	' 	
 �       V	10! �� ���!	' ���k� �� 

�  ���  ��'�  63x � B)� �   
 *	i�	G� B)���&�  	) �
  6�� �	�

  �  	
 80'�1' 	0�� 
  0���&�      ��0! 6	09'�  	0-    �0+'  �0�� 	0��

��������	�   �� � ���!	' �	9�     ��0! ON&0� ���
  .+,- 0��

���
    P�' R��i- ��� 	0� 0- � �   3� �0 �0� ��u'E   �	09� �� 	0�

���!	'�  ��&0� ��  0� �  ��� �0'��- 	0"��     ���
x	0
 B0�� ��

��<�%��	&� B	���'� �"�(D��� 	8�	� �'	��� �!	
.

%#(�$Y 1 �)2��:�
 )���#�
 �	�3	) 3� 8(�C� �	�)� 5� ��4

�
 �	�3	)#�C�� V	,��	�_ �	�)� �N
��	� B'�	i� �

&��}$�"!#$ 6�(7 %	�&'�� ��	1- � �����! � ���!	' ���k� 

� �� 8'����5�#
 8� �� 	� 8i�	G� R�	� �"&- �'�'	)� 

�����2 .��	� �m' 3� 8i�	G� R��L 3� B'��5 �eTe %	�&'�� 

"!#$ 6�(7������! �	-�%�! �	I�7� RB)� .

^?�/�
1. Martini A, Mazzoli M, Kimberling W. An 
Introduction To The Genetics of Normal and Defective 
Hearing .Ann N Y Acad Sci 1997; 830:361-74.

2. Tekin M, Arnos KS.Pandya A.Advances in 
Hereditarydeafness.Lancet 2001; 29; 358(9287):1082-
90.

3. Hone SW, Smith RJ.Genetic Screening for Hearing 
Loss.Clin Otclinotolaryngol Allied Sci 2003; 28(4 ):
285-90.

4. Petersen MB.Non-Syndromic Autosomal-Dominant 
Deafness.Clin Genet 2002; 62(1 ):1-13.

5. Marazita ML, Ploughman LM, Rawlings B, Et al. 
Genetic Epidemiological Studies of Early-Onset 
Deafness in the U.S. School-Age Population. Am J 
Med Genet 1993: 46: 486–491.

6. Sue CM, et al. Cochlear Origin of Hearing Loss in 
MELAS Syndrome. Ann Neurol 1998:43:350-59.
7. Heidi L Rehm Robin E, Williamson, Margaret A  
Kenna,  David P Corey, Bruce R Kor f.  Understanding 
the Genetics of Deafness A Guide for Patients and 
Families. Harvard Medical School Center For 
Hereditary Deafness. 3 th Edition. Harvard Medical 
School Center for Hereditary Deafness; 2004: 1-16.

8. Nadol JB Jr, Merchant S N. Histopathology and 
Molecular Genetics of Hearing Loss in The Human. 
International Journal of Pediatric Otorhinolaryngology
2001; 61: 1–15.
9. Hutchin T, Cortopassig. Mitochondrial Defects and 
Hearing Loss. CMLS Cell Mol Life 2000; 57: 1927-37.

10. Bravo O, Ballana E, Estivill X, et al. Cochlear 
Alterations In Deaf And Unaffected Subjects Carrying 
The Deafness Associated A1555G Mutation In The 
Mitochondrial 12S Rrna Gene. Biochem Biophys Res 
Commun 2006; 344: 511–516.

11. Dachun Dai, Yajie Lu, Zhibin Chen, Et al. Co-
Segregation Of The T1095C With The A1555G 
Mutation Of The Mitochondrial 12S Rrna Gene In A 
Patient With Non-Syndromic Hearing Loss 
.Biochemical And Biophysical Research 
Communications 2008; 377: 1152–55.

12. Woong BJ, Yup LK, Youngcs, et al. Molecular 
Analysis of  Mitochondrial Gene Mutations In Korean 
Patients With Nonsyndromic Hearing Loss. 
International Journal of Molecular Medicine 2008; 22:
175-80.

13. Pacifico C, Tessa A, Giannotti A, et al. Prevalance 
of Non-Mendelianmitochondrial Inheritance in 
Pediatric Sensorineural Hearingimpairment. Hereditary 
Deafness Epidemiology and Clinical Research. Third 
International Meeting, Bibioue, Italy, 4–7March, 1999.

14. Sue CM, Tanji K, Hadjigeorgiou G, et al. 
Maternally Inherited Hearing Loss In A Large Kindred 
With A Novel T7511C Mutation In The Mitochondrial 
DNA Trna(Ser (UCN) Gene. Neurology 1999; 52: 
1905- 1908.

15. Schahawi M, Lopez De Munain A, Sarrazin A M, 
et al. Two Large Spanish Pedigrees With 
Nonsyndromic Sensorineural Deafness And The Mtdna 

Archive of SID

www.SID.ir



��	- 81L	k@����l�m��� �<GJ�@�D�k B<7 ���	"1� � 

�4�5 �n!#$ 6�(7 %	�&'�� 8(9� /2��3�' %��� / %�	1!:; /C�3�	�?pqrZ[

Mutation At Nt 1555 In The 12 S Rrna Gene: Evidence 
Of Heteroplasmy, Neurology 1997; 48: 453–6. 

16. Prezant T.R, Agapian J.V, Bohlman M.C, et al. 
Mitochondrial Ribosomal RNA Mutation Associated 
With Both Antibiotic-Induced And Non-Syndromic 
Deafness, Nat. Genet. 4 (1993) 289–294.

17. Jacobs H T. Disorders Of Mitochondrial Protein 
Synthesis. Hum Mol. Genet 2003; 12(2 ): R293- 301.

18. Shin-Ichi Usami, Satollo Abe, Jiro Akita, et al. 
Prevalence of Mitochondrial Gene Mutations Among 
Hearing Impaired Patients. J Med Genet 2000; 37: 38-
40.

19. Kelley PM, Harris DJ, Comer BC, Askew JW, 
Fowler T, Smith SD, Kimberling WJ. Novel Mutations 
in the Connexin 26 Gene (GJB2) That Cause 
Autosomal Recessive (DFNB1) Hearing Loss. Am J 
Hum Genet 1998; 62:792-9. 

20. Kupka S, Toth T, Wrobel M, Et al. Mutation 
A1555G In The 12S Rrna Gene And Its 
Epidemiological Importance In German, Hungarian, 
And Polish Patients. Hum Mutat 2002; 19: 308–309.

21. Martin L, Toutain A, Guillen C, Et al. Inherited 
Palmoplantar Keratoderma And Sensorineural 
Deafness Associated With A7445G Point Mutation In 
The Mitochondrial Genome. Br J Dermatol 2000; 143: 
876–883.

22. Hutchin TP, Lench NJ, Arbuzova S, et al.
Maternally Inherited Hearing Impairment in A Family 
With The Mitochondrial DNA A7445G Mutation. Eur 
J Hum Genet 2001; 9: 56– 58.

23. Caria H, Matos T, Oliveira- Soares R, et al. 
A7445G Mtdna Mutation Present In A Portuguese 
Family Exhibiting Hereditary Deafness And         
Palmoplantar Keratoderma. J Eur Acad Dermatol 
Venereol 2005; 19: 455–458.

24. Kokotas H, Petersen MB, Willems PJ.
Mitochondrial Deafness. Cli Genet 2007; 71: 379-391.

25. Gasparini P, Rabionet R, Barbujani G, Melchionda 
S,  Petersen M, Brondum-Nielsen K, Metspalu A, 
Oitmaa E, Pisano M, Fortina P, Zelante L, Estivill X.
The Genetic Analysis Consortium of GJB2 35delg . 
High Carrier Frequency of the 35delg Deafness 

Mutation In European Populations. Eur J Hum Genet 
2000; 8:19.

26. Storm K,Willocx S, Flothmann K, Van Camp G. 
Determination Of The Carrier Frequency of the 
Common GJB2 (Connexin-26) 35delg Mutation In The 
Belgian Population Using An Easy and Reliable 
Screening Method. Hum Mutat 1999; 14:263-6. 

27. Denoyelle F, Weil D, Maw MA, et al. Prelingual 
Deafness: High Prevalence of A 30delg Mutation in 
The Connexin 26 Gene. Hum Mol Genet 1997; 6:2173-
7. 

28. Lucotte G, Bathelier C, Champenois T. PCR Test 
for Diagnosis of the Common GJB2 (Connexin 26) 
35delg Mutation On Dried Blood Spots and 
Determination Of The Carrier Frequency In France. 
Mol Cell Probes 2001; 15:57-9. 

29. Antoniadi T, Rabionet R, Kroupis C, Et al. High 
Prevalence In The Greek Population Of The 35delg 
Mutation In The Connexin 26 Gene Causing Prelingual 
Deafness. Clin Genet 1999; 55:381-2. 

30. Estivill X, Fortina P, Surrey S, et al. Connexin-26
Mutations in Sporadic And Inherited Sensorineural 
Deafness. Lancet 1998; 351:394-8. 

31. Fischel-Ghodsian N, Prezant TR, Fournier P et al. 
Mitochondrial Mutation Associated Whit 
Nonsyndromic Deafness.Am J Tolaryngol
1995:16:403-408.

32. Sevior KB, Hatamochi A,Stewartia Et al. 
Mitochondrial A7445G Mutation In Two Pedigrees 
Whit Palmoplantar Keratoderma And Deafness. Am J 
Med Genet 1998:75:179-185.

33. Morell RJ, Kim HJ, Hood LJ, Et al. Mutations in 
the Connexin 26 Gene (GJB2) Among Ashkenazi Jews 
With Nonsyndromic Recessive Deafness. N Engl J 
Med 1998; 339:1500-5. 

34. Odawara M, Maki H, Yamada N. Pathogenicity of 
Homoplasmic Mitochondrial DNA Mutation and 
Nuclear Gene Involvement. J Med Genet. 1999
December; 36(12): 934–935.

35. Dale JW, Schantz MV. Purification and Separation 
of Nucleic Acid in: Dale JW, Schantz MV. From 
Genes To Genomes. Chichester; John Wiley, 2002: 31-
3. 

 

Archive of SID

www.SID.ir



��� ����	
�� �	�������� �	�A3243G �A1555G �A7445G�� �� �����	�...

Z��4�5 �n!#$ 6�(7 %	�&'�� 8(9� /2��3�' %��� / %�	1!:; /C�3�	�?pqr

Screening of Mitochondrial Mutations of A1555G, A 3243G, and 

A7445G in MTRNR1, MTTL1 and MTTS1 Genes in Subjects with 

Nonsyndromic Sensorineural Hearing Loss 

Taji F.(Stu)1- Montazer Zohouri M.(Stu)1- Farokhi E.(MSc)1- Bani talebi Dehkordi G.A.(AD)1-

Hosseini pour A.(MD)1- Keshavarz S.(MD)1- Asgari A.(MSc)1- *Hashemzadeh Chaleshtari M. (Ph D)1

*Corresponding Address:Molecular and Cellular Research Center, Faculty of Medicine, Shahre Kord, IRAN

E-mail: mchalesh@yahoo.com
Received: 19/ Mar/2010 Accepted: 22/ Aug/2010

Abstract
Introduction: Various frequencies of the mtDNA mutations have been reported from different population world wild.

Three mitochondrial DNA (mtDNA) mutations including A1555G, A 3243G, and A7445G which occurred in 

MTRNR1, MTTL1 and MTTS1 genes were considered as the main causes of mitochondrial hearing loss in some 

populations. 

Objective: To determine the frequency of the A1555G, A3243G, and A7445G mutations in nonsyndromic 

sensorineural hearing loss subjects in Gilan.

Materials and Methods: Forty six subjects with nonsyndromic sensorineural hearing loss were screened by provided 

questionnaire and audiogram from Gillan Welfare Organization. PCR-RFLP procedure was used in order to presence 

the MtDNA of A1555GA 3243G and A7445G mutations and was confirmed by subsequent direct sequencing.

Result: There was no MtDNA of A1555G, A3243G and A7445G mutation in the cohort study of 46 deaf individuals.

Investigation of PCR-RFLP of the MTTL1 gene for existence A3243G mutation lead to identification a G3316A variant 

that destroyed  other restriction site, in the other site of PCR fragment.

Conclusion: Our finding indicated that possibility the association of mitochondrial mutations with deafness is very low 

in deaf subjects in north of Iran. According to existence the G3316A that its pathogenesis in relation to hearing loss 

phenotype has not stabilized, the frequency of G3316A is 1.46% that can be had highlights role of mitochondrial 

mutation in deafness.
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