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���< �%�"#[	 V�'#-  �� �� J�: ' ,���P	� ,A��^ #%
+.� �&    K���� ��#�& .���H ,A��^ J�< .� Q"�	 �"�A
 �� Q"�»�I � R�I%�� ��M��  �& �[M�% ' ������ � ���

 ����� �	�2: ��/� «   ��� Q�"� '»    ��M�% �����A ��"4
�� �� Q"� �" ' ��� d���� K��$�   3��	 d���� #& ,	��%

����u��2& #�c8��% .« Q"#%3��4��#���� .� ���G" 
���&. #��H�
+,",-       ��� ��D�� ���[C	� ,�"�I	 ����� 
��� Q"� ��A

   ����D ��� #�2"� ���D#- F"��� }#� .� FI/ #^4 >=�
���Z� .� �����& �� �#:    ,�	�'�& Q�"� #�& �C��� �& Q
�7�< .� �"3� J�G% ��    ����D ��& �A�H4 }��� Q"#%

�� .���� ���' 
��	� �� �� % �� �'�  
  m��� �*�C	1 m�� �� �� F/�, 
��	� �� J�G%
     ���� F���Z% ' ����#& F�&�/ ��C(� m�� ' b�?<�

 FGD)2.(  
  

  
��� 2 . 
* %�+ ,-. �. ���� ���� �� ���� /�-.  

� 0�12� ,-. ��%3� ,-.  

  
+,<�/ *" 
�� < �& ���A Q"� �&   ��� ���� �   
���%
�, �	��% �� �#� ��?% Q� : Q"�  *" �� �#2�A ��A

�� �m�� J��	�G� ' �	�I� ���' .� ,	��%    �&���� ���A
   ) ,� � ��"�G #�2"� �Z�� �� w�7���A '1 �� .(
�	�H �� �&��� ' �#2�A ��A��C(� ���' ��/�'  .� �"�A

C^���� ���& 
���	�����GI��D ' ��  ' �#��H�' �I��?< ����A
�� �;'�MC� �P�C	 ,	��% 
1 ���' �    �� d#C��� ���A

      ����< �1��7��A 
��� < ��& 
4 .� ��� ,D�& �	�H '�
)Deep hemology) ��� +,D #�I$% 3�	 (27.(  

�� K��C� �#2"� 
��& �&   �� ���C(� *" �: #A �'�
�	�H '�  �& ��I?< JC��� ��C^�� y�Z7 �& ;'�MC� �
�ID JA�        ���C(� 
4 F���G% �� *��C	1 J��� �,�D�& #%

  ���� 
4 Q@� Q"� �Z"��% �� $� .��� #%#�2��:
�� K��C� �� ����' �& JA >�	1 �'�  F",$% ' #��_% �

)Modification  ����/ J��C�� ��� �& JA ' b�?<� (
 .,�� � 0#��?% J����	�H�� �����C(� F��"�('#- �� �����

' �� Q"� 
4 ' ��� 5��O 3�	 Q@� Q"� YG<  ����
  ��	�H �� �&���� #�s ' �#H�' ��A��C(�    !��C@� ���A

      ' �#�2�A ��G�C	1 �	��I� ���/ K���C� �& ����	��
       .� ��� �	���. �K���� ��#�& .��D�� ,�A��@	 ��&���

���M�v'  
1 �6PAX    �� J���: ��C^���� ����P"� ��
       #�G( ���� #�C�� �,�D �C�D��#& +�#�- ��7'� 
���	��

�� ;'�M% ���' �& �� �#�   �� #�2���: ��A  ��C^���
  ��^�� �� ;������ �2�A �J�: �G"3�( ' �I?<

�C(#��- >�	1 �C ' *�C	1���(   Q���A .� 3�	 
��	� �
 ��C^�� ��P"� ��� 
4 �	1 0�,A� ' ��"�	'� F��<

) ,  � +��MC�� �"� �&28  �� T�7�s �� � �� .'#�� �% W(
+.� .� �����&    ��G�C	1 �	��I� �	���A �*�C	1 ��A

' ���G"3�( ��A��C^����  ;�������� �� �&����� �	,��&
+�� �C ' �I?< y�Z7 �& ;'�MC�  � .��� ����G%  

  ��v�M 3��	 
�&. ���� ��      �\��& �����& �H,�D
2FOXP`^�D 
�� < �& �   +�2C��� �& qI%#� 
1 Q"#%

 �#�H����" ' ,���7�% ' 
����	� J���G%  �� �%���O ����A
�7�< �;�	��� �� ���D �& #�� Q"� 
��	 Q"#%   ��& W�'�

 �� ��Z	2FOXP  .� �G"5  
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�v�M  +,D �� ����G% y�Z7 �& 
��	� >�	1 �   .,�D�&

 ������"��� ������A��GA�� +.'#������ �'� Q����"� .�  ��
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�& �� �<��C�� ��A��C(�  ) 
��H#��29 +#��� ' (  
����
)30�� �C(#H ��� �& (   ���"��� ��& �K��� ��#& .,	�D  �


1  0,A ��A2FOXP  R�I%�� ,��' ;�	��� Q�& ��
�� ��%�O +�Z	 .� �, �D.�� ;�<=�� 
��% �   F��G%

�� #[	 �& Q"�#&� & .��'4 ��� �& 
��	� �� 
�&.   ,���
 J��� �#�� Q"�     �����% ��� � Q"#�%   +,�  �  ��$7��� �  �

K,� � �	��� ��A  ��Hf"' �7��G7�� Q��I% ��   �"��A
    ���7�< }���� ��� ���� 
�&. 
�6�A   �� ��� % 
4 �

.���� ���' 
��	� 

 
*+�,�- ) ������Speech disorders(  

 , C�A ���I%�� ;\=C^� .� �<��	� ���CMH ;\=C^�

4 �� �� A;���� J[ � ' m�ZO �M�% �� �%=G�� � 

 ���' J�( F&�/ ' 
�'� ��CMH ��P"� '  ����� �& W����
 ��� FC@� d��� �� ���< (�	�# @�) ��	 ��   ���#�H

   �
��&. �� G7 , 	��SSD )Speech sound disorder (
 ���CMH Q"�#&� & .|�^ ��A�,O ,�7�% �� �%=G�� �" 

#�s ��P A�	 �" ���< � #��s ���CMH   ' m���'   >��M���	
 �� �����CMH ' 
��& �& ���< �   9��( ;'�M% �$���

����. ;'�M% Q"��      ' 
�#�2"� ����% T��� ��& #�P � 
' �C���	  �2C�^+, "�H �� +,	� D ' .��D  �I� #&

 V��3H  �	����� ��CMH 9"��A Q��A�.�'� ���< #�&�

�#"�� \=C^� ; 
�#"� �� ���CMH6-5  ��$�� ,O��

�� F��D �� ��D    ��& �� G7 K=C^� ��1-7/0   ,�O��
3� ��$��� �� ~��D� �� �"�D ;\=C^��.  

 
*+�,�- ����) 0Language disorders(  

    ��A,�� "�#( �� K=C��^� .� ;����I< �	���&. K=C��^�
�"�- �#�H��"     
��&. .� +��MC��� ��" J�( �� �� ��� ��

    �	��&. ;\=C�^� .,�	��� �7�^� ���CD�	 ' ���CMH
�� �	�&. ;�<=�� V.��#- �� �%\=C^� F��D   ,	��D

   9�"��4 ��" #��#H �� �%=G�� �& ��   ;����� m�Z�O
  #��2"� ���" �	���$� �(���Z	) ;=���� ' (�1���7�(���)

�I �       �	���& 
��&. ���� Q�G�� ' ,� A�#�A 
�&. ��A
  ' (
���&. J���( �� K=C��^�) �"�� ��D �(
���&. ,���7�%)

+��D�   ' �.��(4 , 	�� �, A� ��#/ #�c8% �Z% �� ��SLI 
)Specific language impairment.(   

   .� 
,��	��^ ' 
���&. �����CMH ;\=C��^�  ������

�"�D    , C��A ������ F"�'� �� ����G% ;\=C^� Q"#%

 ��10-4   ��� #c8�C� �� 
����� ,O��  ) ,� �32-31 .(

   +��%�� ;�#�c8�% ��� QG�� 
����� �� ;\=C^� Q"�

    
4 ' ,�D�& �C�D�� �C�=�� #�& �%,� , �& �"    ��& �� ��A

  ������ ���?Z% ;=G��      ;\=C�^� ��: #�H� .,� �

   �^� ��& ���� QG�� ���I%��  >�, �� ��" ;\=C   ���A

  
4 ���< ������� T�s� �� ��� W,D�& +�#�A �#2"�   ��A

) ��� �C^� D�	34-33.(  
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,	��^ 
)35(+,��ZC� ;\���"� �� #��M	 
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�"=CI� ���D
 �', �K�� #A80000 ��� #M	 )37(. 

� ) '9 :��; �<%=�Learning disability(: 
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���	 ����"� ;�I���Z� >�P	� �" ' QCD�	 �
,	��^

�"���D .� �#�H����" ;\=C��^� .,��A�  ;\=C��^� Q"#��%
�"�D ' , C�A ����� 
��'�    ��#�H���" K=C�^� Q"#%

 ) ���� 
,	��^ K=C^�39-38  �',� .(5   .� ,�O��
���,� 
����� ��� ��$��    =C�I� K=C�^� Q"� �& ��
�� 
4 ~��D 
�3�� ' , C�A  ) ���� 9"�3(� K�40 .(

 �	��� ���4 �I�30-3      #�A ��$�I� ���$�� ,�O��
   �� ����4 Q�"� �� , C�A �#�H��" K=C^� ��:� �����

 �', �� ����12 .��� ,O�� 

� �<%=� �����= )Reading disability (�; 

�66��;� )Dyslexia:(  �',�� ����G"#�4 ��15-7 

 ~��	� ��:� ���,� Q� � �� 
����� .� ,O�� �M�C@�
    >��P	� >,�< ��& ���% �& ., C�A 
,	��^ ;\=C^� .�
  ����' � ��. Q"� �� ���/� ;�<=�� �
�#"� �� ���#&

   �� K���C� ������� ,A��D S��� #& ��� W���,	� �'� 
 .� #C�� 
�#"� �� 
,	��^ K=C^� �& =CI� 
����� ���4

 �����49���- ���CMH ,��D�I	 )42-41 .(FG��D ���P"�� .� 
;\=C��^� �H����"�# ����� ���� ��   �����' ���& �
4

 �"�� ��D ��"��� �& ��=��� .� ��������^#&'  ����D�A
 �� �#( �"�	��% �#�H���"   
,�	��^'  QC�D�	  ;����� 

�Z% #�c8% ��#/ ��  �#��H '  ��& �	  �"��	��%��   �^� �D
+1�'   ' ������	 ' , � 
,	��^ ����� 
�#� 9@& ��A
d��  !�$�T7��� +,	��^ +,D  `@�� ���  ���D .

�� Q"� ������&  ���	 3_�      #"'��?% �C���� ��& ,�	��%
  �� 0'#�� ' ��,��<� ,�� 	�� ��� �$�  �� � V.��#��-, .

��G��"� T�s�  .� �D�	K=C^�  �� ����	 ��  �#��/ 
�& >�	 Perisylvian  .���Q"� ���	 �M�v' �  V.��#-

 ���� +,�< �& �� 
�&.'  .'#�&  K=C�^� �� �
4   �"��	��%
 
,	��^ ��#& d���m�ZO  F�C@� ��  ��� � � , )43 .(

���	 � �#�/ )Perisylvian( �� #& +,	#�H � �����& 
.� ���	 �#�/  qI%#��  ��&  J��G% .�  ����� VLPFC 
)ventrolateral prefrontal cortex(� MS� PAS� 

TAS ' TAU ��  ,�D�& . T�7��   ��� Q�"�  ��<��P� � 
�D�	'� ��A ���	 � Perisylvian �� ��"��� �&  #�2"� 

���	  YG%�����a	  ;'��M%  d,�	�  ����  �� $� ���� �� 

��	 �� ,A� .��#& �K��� ���� 2FOXP  ��G" .�  Q�"� 

;'�M% W��� �A �& ��Z	 �� ��,�� 
��& Q"� Q�a%'#- �� 
�����	 Perisylvian *��" 9"�3��(� ,�� ���	��� )1/1 
�#&�#& (�� �I�	 �& #2"�  ����	  YG%�����a	  
���	 

�� ,A� )44.( 

) ��G��"�RD   ��"Reading disorder (  �� 
�#��-
3 -2 ���� =C��I� 
�#��C^� .� #C����& #��&�#& �.���� )45(  '

+,�<     ��& �� 
�#��- ;��$7��� r"�C	 +�ICD� �& 
���Z� �
�� J��$% 3�	 
�#C^�    ��� +.'#��� ��� �#: W, A�   J��	��

7�G7�� ��A, "�#(     ' 
�#��- 3�_� �� J��G% ��& qI%#� �
 ;'��M% ' ���	 
��G" ��� �& 
�#C^�    `C�@� �"��A

  .���� �����' 
������� 3��_� ���%���	4 �� ���C Y ���
     +���� J�P 
�#��- ��& �I��	 *��G��"� 
�#C^�  �

 ��^ 3_� �C�# ' �� ���	 �� �#C�� �#C���^
) ,	���46   F�"��% 
�#�C^� �� Q"� T7�� �K� Q"� �& .(
�% ,	��� +#G��	 '� #A .�    ���=� ;����I%�� �� �3_� �

  +#�G��	 .� ��� % 
�#�- �� �7� �� �,	#�H +#�& ��^  �
�� +��MC�� �: ���    
�����A Q�� 6�A .,�  �   ���A

) , ��I%�� �� �3_� ���%�	4 �& 3�	 �� �46.(  
+, "�3( FGD �& �#�� Q"�   ��� ��� +,D �C(#"u- ��

��A �� ,�' ��A�� *" ��G��"� I� � 
4 �& 
�"=C
 ��� ' ���,	        #�". ��& ���%� ( S���� #�& �� 
4 
���%

+'#H   ����� ���G��"� �K��� ��#& .�#� J���% �"�A3 
  ) �C^� �D +'#�H #".Cognitive subtypes  ��� ���� (
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) ���,� ��D .� ;����I<Auditory (-�"���D  ~���	 Q"#��%
��G��"�-) ���,"� �Visual  �3��#�% �" ����% ' (

)Attentional ��� ()48-47.(  
  ��	�H 
4 ' ���	 �D�A J� �� $� �& ��G��"�

   +�#�� ;��Ic� �H���	��^ ' �"��/'� ;�$7��� ��   �,�	�
�����/ ����G�C	1 ����� I�  ����  ����G�C	1 N����M	 ����&)

)Penetrance (70-50 .(,��O��    F�����< ���: #��H�
�[=� F&�/ J�� 3�	 ���Z�   ���M�� ' ���� �� ��

,	��� 
4 .'#& )50-48(.  
   ,��< 9��	 F��7� �&+     ,� "�#( �� ����Z� F����< �

  ���� ����' ��/ ��� �& K��C� Q"� ��[(� ' �#�H��"
) ;�=O� ��Modifications(  ��-�     9��	 3��	 ��G�C	1

Q��$%  +,  �  �� �� ��RD     +.�� Q�"� ��: #H� �,  � �M"�
���' ;����Z% , �.��	 ) ��� #%51 F/�, .(9   S����7

) ���	19 -1DYX ()9 -1Dyslexia-susceptibility(  �&
�������'   ������	1 #�����#� �2C������- ;����$7��� �  

)genome wide linkage studies  9��& ' (  .�14  
1
) ��� +,D �"��� D ��G��"� ��#& ,",	��52.(  

J���� 
1 Q��"� Q"#��%  .� ;����I< ���A1C1DYX  ��)
1DYX �(2DCDC  '0319KIAA  ��)2DYX �(
3ORF2C/19MRPL  ��)3DYX �(1ROBO  ��)
5DYX �(4DOCK �I2GTF �1FMR �A2DIP �
B100S  'L0319KIAA    ���� Q��"� T��7�� ., C���A

      �*�"��a% y��Z7 ��& F/�,� ��� ��� +,D `@��

1 Q"� .� �����& �� �A   �GI�D *�" T7�/ �� , 	��%  �

   �	'����������	 ;#������������ �� �7���������G7��  
)Neuronal migration  �	��������4 ,�����D� ' (  
)Neurite overgrowth   ���� ��& ' ,  � 9�	 ��M"� (
�
4 .� *" #A �#G��< �� K=C^� ��$�I   �GI�D ���A  �


4 �& b�� � �	1      ;#����� ,� "�#( ���"��	 �� ' ��A

    ���%� ( FG�D ��& �� �^�� ,A��^ #c8C� �� �	'��	
) �(�" ,A��^ .'#& ��G��"�53.( 

� ) >?6666;� ���6666@5 A 6666.#SLI  �6666;  

Specific language impairment( : .� ;�����I<

;������ b����C�� �� #�^8��%   �����' ���& �	���&. ����A
���&�/ ��A ��� ��C^� D �I?<    ��$�I� ��D�A '
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�	��. =< d��� ��"   �� 
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��#(� ' Q� �& 
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4 
 ) ��� q��C� , .� #C�� �A56.(  

  ���� ���� % ������	1 #����#� �2C�����- 3�7���	4 '�
 ��#��& �� S�����7SLI ���C(�"  :,��	�24q16 )1SLI �(
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   �� $� ��A�#�A ��� ��O� ,",	�� 
1 ��   ��& �� ����
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 S���7 ��)1SLI ' (2CNTNAP  ., C��A SLI  ��

 �',7 -5      ��#�/ #�c8�% ��Z% �� ���$�� .� ,O��
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+,ZC� �G"#�� � )32( ) ���	�� '59  ���� +��� 
��	 (
   
������ �� K=C�^� Q"� ~��D ��5    �',� �7���7 
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Developmental verbal dyspraxia( : K=C�^� �� 
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�2 A��A ' K#C � �C�#  >�,�	�  ���A  ����CMH ��  ��� 
#��P � ���& K=C��^� �� ����P"� �����CMH 
�'� ���� ���#��H 
9 � ��"#- �,D� ��=� )DVD (�" ����#-4  ���CMH 


��'� ������� )Childhood apraxia of speech (
, "�H .Q"� ��7� �	��. 5�M%� �� ,C(� �� �� >��- �A� 

3_� �& ;={< ���CMH  �
�&.)T7 ' +#P  (K=C^� 
��P"� ��D ' ��#( ���/ �& 
��.��  ��A�  Q�"�  ;=�{< 

�� ��� ��P"� ��A�,O J[ � ,D�I	 )60 .( ������#-4 
 �C�# K=C^� *"' �	��%�	 �� >�P	�  ���7�$( ����� 

' ���,(,A �& ���' �% ' �2 A��A QCD���  �	=�{< 

 �$�I���� �� �& r�( �" #"�� T��4  ���A  ���  ��" 
���C�# F��&�/ m�����% ,��D�I	 ' ���P�C	 �� �  T����4
"� �I?<P�� �� #2"� ;��I< �& .��D� �6�A��   ����/ �A
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�� , �(,A �D� )61.( #&  ��I�  V��3�H Shriberg ' 
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)2/0-1/0 ,��O�� (d����� �� #���H�� ���� ,�� � )62( .
9�� �� 
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#��P � ���#��H #��H� ���: ���� % ,��O�� �G:����   
.� ��������� DVD �����P�C	 � 9������ �� Q����"�   


1 �� ,D�&. 

�  ) ��666%": '��666( �<%666=�SSD  �666;  

Speech sound disorder(:   ��" ��CMH ��,O K=C^�

) ���' K=C^�Phonological disorder(    ~���D ���
  �',� �7�� �� 
����� �� 
416  ) ,�O��63 �� ' (
 �',�� �7���� 9��D 
�������4 ) ,��O��31 ������ (

�A'#H \=C^� .�;  ���CMH ����    ��& ���  ;=G���
+��MC���� ' ,���7�% �� ���?"��	 ' ���[M�%  .� T���� � �

 ' ���� +�#�A ���CMH ��A�'4   ��M�%   ���A�'4 ��^#&

��CMH �    �A��H ��" d��� ����� 
�&. �� (��')  ��#�(�
       `��	 ���:� ;,�D ��& ��M�� ��" ��� y�Z7 �& �7�&

�� ) ��#H64.( SSD   �� �%,�� , �& ;�#c� ��� QG��
#& ., � K��<� d��� �H,	. #&    ��� � �_7��& �K���� ��
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;���� ) ,D�& �CD�� �A65 .(    F�&�/ ;��&���% F��7� ��&  

   ' *���G��"� ���%� ( Q�& �� ����%SSD   ����'
 ���� K����C� �����  TI��� �	���D�x�A �'�  ����� D

)Etiologic(    �C�D�� ����' K=C^� '� Q"� Q�& �"\�&
,D�& )66-64(    ����#& ��& 
����Z� �S��� Q��A #& .

S���7  �	1 ��A ,�",	��    ��& 
��"=CI� �� ���G��"� 
SSD    >'.���'#� Q��& �� �2C����- 
�3�� Q"#C��& �3 

)5DYX�����Hf"' ' (  �����"�'4 �"������H3�� ������A  
)Speech-sound coding( �����[(� '  �����"�'4 �
)Phonological memory(  
����� ��SLI  `@��

+�#� ) ,	�67.( 

� ) ��@5 F��GStuttering :(  
��&. �� G7  .�
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���& 
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�� ) ��#H68.( 
�&. � G7  ��� ��CMH �� `�	 �<�	
      #��s ��A��,�C�� ��" ��A��#G% q���% ��CMH 
�"#� ��

  L�G� ' �A��,��	� �" ;�_7 ��A�PA ��A�'4 �����   ���A
�� FC@� ����� #�s , "�H ' ��D�� 
��H +  #& �� , �

  ���,�	 �� >.\ q��% ��^ ��CMH �'� ��� '   ��& ,�	��% 
9 ��' �A" �M��< ' ���C(� � JC^ �#H) �69(.  ~���D 
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 �', �,	�D =CI�5   ) ���� ,�O��70(    ���� ��& '
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�� .�s4 �����   +��� 
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5/2  #". 
����� .� ,O��5     
��&. �� G7 ���:� K��

) , C���A73-72 �',�� ' (20  ��#��(� Q��"� .� ,��O��
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  #����#� ���A�#�A ' �2C�����- ���$7��� Q",�� :
   �� �� �2C�������- 
�3������ Q"#C������& ��������	1

>'.�����'#�  �����A2 �3 �5 �7 �9 �12 �15 �18  '21 
 ��� ��/ �C�� � #c� *" �� ,	�#� `@�� ' , C(�"

�	�"��' Q�& �� +,�6�-     #�H� ����� ����' #��^ ��A
JA �: "� r"�C	 Q�& �	�D�-   d,�	� �����& ;�$7��� Q

  Q�� : ���' .� q��C� �,A��D T�s� ' ��� +��&
) ,��	�#� V��3��H �� �2C�����-78 -75����/ .(  Q"#��%

   >'.���'#� Q��& �2C���-q12 )2STUT  �� G7 ' (
) ��� +,D +,A��� 
�&.79   ��� �	�����%�� ���: .(

+,  � ,� ���	 ��  
1 �GNPTAB  �� +,D �/�')
���	  �2STUT    ��7'���� ����� +,�D �"��� D (

    +,��< #�& �� J7��� ' =CI� ��#(� Q�& ;'�M% Q"#C��&
) ���(#H80 
1 ���� Q��"� T��7�� .(GNPTAB  #��".

�� ,� �� J"3	4 *" .� �,�' 0,A �� �� , �  �#�H
Q�a%'#- ��'.'3�7   ��� ' ���� 9��	 �A    ������ ,�	��%

) , � ��P"� 3�	 �� �A.',�x�7���� .� ����	81  Q�"� .(
��   ���'.'3�7 �G"1��7��& ��A, "�#( 9�	 .� �;�$7�

 �#2	.�& >'37 #& ' �D��#& +�#- �	�&. ;\=C^� ��
      ;\=C�^� ��G�C	1 m"#��% �� ��I	�� ���A �/� '

.�#� ,��8% �	�&.  

) 0�3' 4!5
Handedness0���� -*+�,� � (  

;,� �� �� ��� �A       K#�C � 3�_� ��: ���� J��	��
 �� +,���< #��& �� 
,��& ������ ����� �YG$7���& ' ��
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) ���82 �', �� .(90    ���A �� ��#�(� .� ,�O��  �
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4 �& �� (
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99     �C^� �D ����	 ����	� �� ��#�(� .� ,O��   +,�D  �
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�C���2/81   ��: .� ,�O��  

      ����	 ��& 
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) �#�/Perisylvian +#�G��	 (   �C��&�' ��: �   ' ,�	�
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 '25 
4 .� ,O�� +#G��	 '� #A .� �A    ���^ �3�_� �
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����% >,< Q"� .(

+#G��	 �� 
�&. �7#C � ���	  R�I%�� 3�	 ' �3_� ��A
  *�" .� +��MC��) �C�� m��#% �& 
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;����      �����& (QC�D�	 
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 ) �C��DuH ;���$7���85  �� �C���� ������ ����27� (
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�&. F��G% J�( �� ���� ��A

��	� ��  ��A ���D �& Q�C�@	     ��� Q�"� F��7� �& W,"4

 ���� ' 
�&. �C�# K#C � +,�< #& �C��   +#�G��	 �
  �,A��D .'#�� �% �: #H� ���A Q"� �& .��� 3_� �:
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4  Q"� �� .��� 
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�,��� ����A
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   ��� K���C� ' ���� �C(�" #C��& �H,�6�-   J��G% �'�
+,�6�-    ��� Q�"� T7�� .��� +,��@& 
��	� �& �� �#%

+3	�x��D Q�& �� .'#�� ��A   ~���D ���27� Q��A 3�	 �
 ���� �\�& ) ��� J�� �C��88.(  

 +��MC�� �� �� �?@�� m��#% 
���	�� .� �����&
  ��� 
���	 �#2"� #& J�/K�2 :/��� *" .�   .,� A�

�	�H �^#& Q� 6�A   �� �� ��?@�� �� � ;�#c� �A
�� .'#& �C�� m��#%     Q��& �� ���� ���� �& �� , A�

���� 
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���� #�s �: 
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��7'� ���	 ' +�#� .'#& 
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) ,&�" ,D� ��	��% 
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     #�& ;,�D ��& *��C	1 �� ��� +,D QD'� �&�^ �&
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 �#C��& K��C� �& 
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+#G��	 Q�& ��� J���%  �1#	� 9A�� ��� �3_� ��A
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Abstract 
Language, as an exclusive salient of human kind, is the requisite of development and formation of the 
human society; thus, it is at the topmost of human evolutionary features. Language and speech can be 
studied in various fields such as biology. Biolinguistics is an interdisciplinary field in which biological 
development of language is studied. It aims to find the functioning cycle in mind that enables humans 
to perceive the principles and bases of language. Language genetics, a subfield of biolinguistics, traces 
genetic factors in the formation and perception of language. Although a variety of theories have been 
introduced to explain the origins of language, considering recent studies, acquiring essential genetic 
abilities for speaking are undoubtedly of the most crucial necessities of this skill. Researchers have 
recently found defective genes in a wide spectrum of language disorders, through which they strongly 
confirm that speech systems rely on these genes to function properly. However, there is no report on a 
study which answers this question clearly: considering the origins of language and human evolution, is 
the proper function of genes, genetic structures, and general requirements necessary for speaking? The 
evolution of language and genetics of speech disorders along with the outstanding improvements and 
recent studies are discussed in this review article. 

Keywords: Language, Genetics, Evolution, Speech disorders 

 
Citation: Mousavi SM, Kamali E, Karimi P, Salehi M. An Overview on the Evolution of Language 
and Genetics of Speech Disorders. J Isfahan Med Sch 2014; 32(301): 1509-29 

 

Review Article 


