
 

  

1- �����	
 ��
��
�� � �
��� ������� ���� ����	 �� ���� !��" ����# �
���$� �
���$� %	�&	  

2- �����	
 ��
��
�� ()�
��* � +�,�) ���- ���&
�,�	 ( �����	
 �����# !��" ����# �%�$./	 �%�$./	 %	�&	  

3- �+�,�) ���- ���&
�,�	 �����	
 ( �!��" 
���$� �����	
%	�&	 �
���$� �  

4-  �
�,�	�
��
�� � �
��� ������� ���� �����	
 �����# +�,�) ���- � ( %	�&	 �
���$� �
���$� ����# !��" �����	
 �����# 

������� 	
��� 
:  ������	
 ��
�� �����	� ����  Email: mchalesh@yahoo.com   

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /346 ���� / �� !"� 1394 1308 

 ����� ���	
�� 
���������  :������ 	���
8/3/1394 

�� ��� �� �� �����/346 ��� !�� ��� 
"�#/1394  :���
� 	���
21/6/1394 

  

�����  ��	
� ��	�
��
�
� �DFNB63  �����

��  ��� ������
���
�  ���������

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

  
��� ���� 	
�1� 
��� ���� ���� �������� ��2���� ���� � ����	3� ��� ��!" �1��
� �	
� #$�� �%1 �  

�&'�� ���� #(�) *��+ ,��-.�/4  
  
  

�����  

:����� 
��
���� �� ����
 ���- ���� ��
 � � � !
 �
�" #$�% &'� �() *
!+*�,) ,� -
�. /0 
+
*) !�#. �� +* +
1( +* .2% 3
*
!�� ,� -
�. .

5�67�8, 3�9� :*
* /0 ��
 :�;�< -=+* *+
�, 
��
��>�� 
+
*) ?@� ��A2� � :�;�< -=+* B�.� :-��,)
+
* > ?@� C,28� � /����
�� D��
 ?.�B #0E 

��
  /0
�% &'�> �.2+� %FG(�� �, -
�. . +* ��
��
��*�-� 70  -=+*>*+
�, ,+-��#2J� ��
 � �K�$ &'� *�L�, +* +�G2. �, -
�.D *�-� 80  -=+*

%�
 /��M �
��
��>� /. 5+�=  N�!�$
O�@P, /. Q+
 ,� -�+ �
��
��)� ,+-��#2J� N�!�$
 O�@P, .(+* 
�% 'C$2T> /. �+#.� U'� V�0�7 DFNB63 

 3A +*)LRTOMT (+* :*
���� �()  +�W*
��
���� ,+-��#2J�  N�!�$
O�@P, +* �* 3���
 
�3
# ��
*#<2X.  

��� :�� +* 
�% /67�8, ) =�$2Y�- �,!Z�(�F9>� /. +�[�, $622% 
2\� UKL �( )DFNB63 +* 3���
 �() .#J� 
�3
#> /. �+#.� U'� 

UKL �() 
�% 3A +* 150 *#^ !
 30 :*
���� +* 3���
 �() 3
-G( � FK02�@�/ � �.�-G�
# /��
*#< -
 .:*
���� �() O�_��
 :-
 +* 
�% >/67�8, 
+
*) 

`
�*!
 ���-���9) � ?B
-� 2 �� *
-6$ .2#�9) 
��
�� >:*�. �aG(2% !
 #[� UKL GJB2> Y�,� -�*�. .7��Z21 <2F���� �. O�_��
 U
 3�9� #M STR 

)Short tandem repeats (b���, 
#.) 
�% V�0�7> N�;�
 -
. 

����� :�� �. 7��Z21 <2F���� :*
���� �() O�_��
 >:-
 (2c  N
-0> +* 3�9� #M�( ) *+�, #[� �. V�0�7 DFNB63 <2F���� 3�9� -�*
-�. >V��
 %�
 #. 

UKL �() 3A LRTOMT +* 
�*�; 
��
���� +* :*
���� �() *+�, �+#.� U'� 
-���
-. 

����� :���� /67�8, ) #d�� <2*�K�9 ,� -�0 /0 UKL �() 3A LRTOMT> !
 #[� 7�.2�>� G(
2� �
-�W� +* !�#. 
��
���� +* 3���
 �()  *+�,

/67�8, -�+
-�.  

:����� ������ DFNB63> 3A LRTOMT> ��
��
�� #2J ,+-���  N�!�$
>O�@P, �+#.� �F���2< >�2��A 3
#�
  

  

: �!�� �@� ��#< +�<> ����e��e -GC, #^ ��-G�
+�< >/G;� ����^ >/2G� ��2f+ >%2,
3 X
�( >X[�
 :*
! �g$#, )#�97�W. "#��$  %���� "&�#'��

'�'( )DFNB63  ��*��'��+  ��� ��,���'-.��" /'�0� 1�2'
� "���-#��3  �����#� �45���'$ � ��'��67� � ���4� ��� .

 3�KY=
 � 
1< :- 9�
* /@;,1394 D33 )346 :(1317-1308  

  

  

  

�-�$.� *��/� 



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /346 ���� / �� !"� 1394 1309 

��� ����� DFNB63 	
 ��
����� ��	������ �����
 ����� ��� ����	
� %�	�1�) 2 

�����  

���� �� �	� 
�������
 ��� ������ ����-  ����

 �� ���� ��� 
� ���!��!  "����#)1(  
������'� ����( )��# .  

70     ��������
 -�'
 �� .��/0 �!��! �� ��1 # .� 2 �

�� 3
�  �� )4 "
�#60-50 7 �
8 92� 
����� ":�� 

 ���� ��0;)2(.     ����/# ���0; ��# )4 9!� �4= .����

  >��� �� .��?1@ 7 �
8 A/! 
����0 9��"/# BC!

 9!� D��EF�)3( . �;"�80    ��������
 ������ ":��


�I��  ���"�!� J�� "���#     9�I��; �2�:� K��LM� )4

 9!� N�2O� ��;���� .P)6-3(.  

   �� D �# )�4 9!� Q"� ��;P�#1  .8 "�:��   K��@

  �� D �# .��4�� ."���@ R �� ������ "
;� �� �
��
�

130   Q"�� )����� ���"�!� J �������
 K��# S�4�M

     �L1@��
 �� ��	� ��������
 
���� ��# ��# .9!�   �����

K����1 #    �� D ��# ; 9��!� .����
� �� ���	 �
8 K���@  

70  S���4�MDFNB ���"���!� J ���������
 K����#  ��

9!� Q"� -TU� 
��;���� N�2O� V�
 )7(.  

    ����0; ; .������ ���� W10 ��L1@���
 ����0; ���#

9 ��X     Y�!��� Z��
 ��# 9 W10 ��� �� [2�T� K�@

 K"
;���U��� \�;���6/38  )��WM�C� 
"��:��  ����� K

 ��� 9 W10       ���WM�C� K���# ���!��� 9�:�F "�
���

  K����1 # K;� ���# ���	 �
8    ���������
 "���
�� �����@

    ���WM�C� ���U # ."���# ��;���� N�2O� ���"�!� J

  
��;����� N�2O� ���"�!� J �������
 K;� �# .����

     ^��
 )�# ��:�� S��4�M K;� �#DFNB1 )GJB2 (

  ����� )�4 9!� E4�1��      .9�!� ��������
 R� M� �����

�C�)WM ) '# K S�4�M K  9� W10 �� �@    .����1 # K��@

 
��;������ N���2O� ���"���!� J ���������
 )��# ������

����  K����1 # ������ �� �� ���U� # "��
���  �����! ������

S�4�M � J �������
 �� �@    ��;����� N��2O� ���"�!

 "�4 ��_�� 9 W10 ��� ��)9-8(.  

)WM�C� ��� ��
     S��4�M ��!��# K���#DFNB63  ;

 D�/0 .��4 -TU�     ��!��# a;� �� 
�M��1��� K��@

 ."��� )���F�b Q���/# ���	 �
8 �L���!� c  ���!��# S���!�

)U'
 
�	 �
8 �L�!� c   )�4 9!� �� !�L����� K  � �M;�

 Y!�� ��#Botstein ; Lander   ���;� ; "���b ��/�U c

 )�WM�C� K��#   K���1 # 7� �
8 K     N��2O� ��;����� K��@

��  "��#)10(  . 

 .8LRTOMT  S�4�M �� �X�;DFNB63  K����

10 �� .;Eb� .;Eb� )4 "��#   K��@5 
7  ;8  ;� K����

     V��
 ;� K���� 
.8 ���� ."����@ ."�
��� N�d��d

   ."�
��� ���# eM�X 7� .P Q���4 ^�F .9!� 9��
;�

 ��	21� �# �� f�;�c 
� !�M �� ��J K�@���	� )4 ����

�� "4 �� )������
  "��4 ; LRTOMT1   ���LRRC51 

     N;����� ."�
��� ���# e�M�X ;� .P "�2# ^�F .���� ^�


�� "4 �� �;�g�� �f �;�c ;� ; ����     ^��F ��	� h"��4

 ��"���2# �f �;���c .��"���2# �f �;���c K���L�� ; Q�����4 

LRTOMT2 
TOMT  ��COMT2 �� Q" ��
  )4 ���

  -��'
 ; ���� 9�� 1@� �� ���# �������� �� i����# .P

�� �������
  ���)11(.  

Kalay ; .���	1@ M�
P �# E c L�!�� ��� )# ^�
8 e 

!��# �#� # .���1 �����
K  ��������K ��  Q���
���  ��@K 

4���� )�K
  S���4�MDFNB63 �� )��# .������ S���4�M 

�� R ��  ������
�� J  ��"��!��  [�U4  "�
��4 )12( .

"@��� � �# >����  .8 )4 9!�LRTOMT  ;� ^�J�� ��

��"0� .8K Lrrc51  ;Tomt  �( ���    R�:�� R���	�

 .9!� Q"��� )WM�C��K  ��# ;�K 4  Q���
���  ��#  k�U�� 

4�� )�K
 �
��� ; 
���4�c� -  ��
���   Y�!��Ahmed 

D/0 ��/d 
.���	1@ ; #  ���1K��  .8 ��LRTOMT 

)�����  ."��#   �;"�l� �����(� 
R4 �� ��0; ���K 



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /346 ���� / �� !"� 1394 1310 

��� ����� DFNB63 	
 ��
����� ��	������ �����
 ����� ��� ����	
� %�	�1�) 2 

�� )C#�� �# V�
 ; 
�;��F� .� !���� �@ �� .8 "4  Q"���4

K COMT 9 W10 �� �@K   ���� ���0; [2�T�)11(. 

�� D@;mc 
�n�� >�#�J�bK ���  S��4�M  ��#  o"�@ 

W� �� � A/��! ����� S���4�M �� ;� .����!� .�"��1@ ; 

L/4 �2�) ; �#�� "1�� ^�_
� ��b�".  

  

��� 	
  

)��
�1
  \��T���!� ; K��� bDNA :)��WM�C� ����� �� K 

�g :��-  �@�LU����PN��� �� Q"�  ^�2� Q�LU
��


��4�/� �	�Ec 30  K���� Q���
��150    ������
 ���F

.����!� �� K���@  .�"��1@;   )��W0��� .��� � �� 
\���!��

 N�T�
� ����E/# E4��� )# .�b"��4"
"� . ���F� ��� �#

)���W� S�!� K a�b -�T�� 7�Ec Y!�� �� M�#
 

  Q�;���U� ; ���� # ; q��2� K 7�� �
8
   ������� rE��0

   ."�
��# ��������
 ��;����� N�2O� ���"�!� J   ����

Q���
��  RX�"� K���� �@2  �����
 ��F."
��#  

 R 1	� �� scD!�c 9��n� ; )��
  )���
 K  ����4 


)
�1
    ^��_
� Q���
��� ���F� ���1� �� K� b "��.  a;�

)
�1
 K� b
  Q��! �F���� .��#5  ��2 �   )�
�1
 ��� M K 

 ���t�� �����1� �� .����S����!� �� K 30  Q���
����  

 )������F�b"������ )�����M�M �� ;  K;������� K������@  

EDTA )Ethylenediaminetetraacetic acid ( ��  

20- )0�� ��
�! K ���b   K��"�/L
  ."����b \��T��!� 

DNA a;� )# ���"
��!�  ^�_
� ^�F;�24 R�F"���b  ;

 �# u��� �
�
 9 14 ; 9 g 4DNA  �!��#"� )10( .

Q���
�� .8 �� D/0 �v
 �� �@ GJB2  �!��# ; "
"�

Q���
�� Y'F    
"�
��# ��g�� D/0 ��� �v
 �� )4 ���@

  ."
"� )WM�C� ���;  

.�U
 N�T�
�      ; w� ��
8 � � W� 
e�!��� K��@�b

  ���	 �
8 �L���!� c ���!��# :.���U
  K���@�bSTR   

)Short tandem repeatsQ���L��c �� e��!��� (  K���@

��������������(� NCBI 
Genome browser  ;  

Map viewer   �� x	� 9/0 ^�� K�@�1���c E 
;
P  ��/

 Q��� Q���L��c q����( ��  KNCBI UniSTS  N���T�
�

"
"�. .�U
 N�T�
� �� W� 
.8 �� )2:�F �@�b  )�0�� K 

.P �2	���"�d ���@
    >����l� >���( ; )������PCR 

)Polymerase chain reaction  ���L��;��@ E 
 ; 
(

.�U
 7� K��# ���� ; �"c .��#  � W� �b.��#  )�1@ K 

.�U
   ;� K����	� K�@"���; K���� �@�b   K"� ��f24�


."
��#  ���TU� ����(� ; .��U
 �@ )# y�#��  ��b 


� x	� 9/0 "0 ���>; 1  ��3 P�.9!� Q"  

  
 >;"01.�U
 . S�4�M K��# Q��g�!� ���� K�@�b DFNB63 �bm�; ; .P K�@ �@  

�	�
 �	
 ��  ������F )Forward(  ������R )Reverse(  
����
�  ������ 

)bp(  

D11S4184 CCCAGCCTTACATATTCC  GCTGATGAGCAGAGGTAG  263-277  

D11S4132  GTGCAAGTTTTGGCTTCGTC  ACTCCAGCCTGGGTGAAA  176-214  

D11S4140  TGCAACAAGGTTCCACACT  CTTATGGGTGAGGGCACAG  189-199  
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dNTP  mM 40  20/0  

F primer  pM 10  15/0  

R primer  pM 10  15/0  

DNA  ng/µl 30-20  00/2  

Taq DNA polymerase  unit/µl 5  10/0  

/0 1�2  25  00/25  

dH2o: Distilled water; PCR buffer: polymerase chain 
reaction buffer; dNTP: Deoxynucleotide triphosphate 
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Abstract 
Background: Hearing loss is a sensorineural impairment and is one of the most widespread congenital 
impairments with a prevalence of one in thousand among children. Studies have shown that 50 percent 
of congenital hearing loss have genetic causes and the remaining 50 percent are due to environment 
and unknown reasons; in addition, it is noted that this impairment is very heterogeneous. Almost 70 
percent of cases are nonsyndromic with hearing loss presenting as the only impairment. About 80 
percent of this type of hearing loss is inherited in recessive manner (ARNSHL). In this study, we 
determined the role of DFNB63 locus in a series of families in two western provinces of Iran.  

Methods: In this descriptive-laboratory study, to determine the prevalence of DFNB63 mutations in 
western provinces of Iran, we studied 150 individuals from 30 families in Hamadan and Kohgiluyeh 
and Boyer-Ahmad provinces. The selected families in this study were consanguineous, had at least 2 
patients, and were negative for GJB2 mutations. Linkage analysis was performed using six appropriate 
short tandem repeats (STR) markers. 

Findings: With linkage analysis of selected families, no family was shown to be linked to the 
DFNB63 locus. It was shown that the LRTOMT mutations played no role in causing hearing loss in 
the studied families. 

Conclusion: The present study suggests that LRTOMT mutations may not be clinically important in 
causing autosomal recessive nonsyndromic hearing loss in the investigated provinces. 

Keywords: DFNB63, LRTOMT gene, Autosomal recessive nonsyndromic hearing loss, Genetic 
linkage analysis, Iran 
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