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�" *�!(�" .�� HI��DFNB59 @*��� 	@�
 �@ *� c! * 3��@�f*$H��'

�(*( �
�- 	@ ��"!* �(�*��"�' (�g!��0* .*�`D h�� �& 	`E�O
 c��'*�*$� c!�� F%�GHIDFNB59 * ����@�@ i���
 �(��( HI c

�" ,�g'* $%"�& H�)0*.

J�� � (*�
 ��:�( *�c7�D 	`E�O
�6!�
�M���.�!F%���GE�2)A*!H�#L* �(��G)9�N(HIDFNB59 �(=:0�$& *��"�' $6'!-

�" .DNA J�� �& � �" j*$_)0* ,$��$�@ X�� (�*�'�)0* J�� �&HA PCR-SSCP/F%���G*�$.E�&$K *� HI cG*$& � �($@G

eD��`D *� �%'M ���E*�D c!(�2'�1.

	)��� ��:3X@�(>��!���
�k�' �* 1�C>G9>4 �(=:&�*��"�' ��2G)'I�B!K�
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8;U /���� �� #�0 /�0 ���2" 1�(4/#����84=> 
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2 Frameshift 
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DNA & H� �X�� /�2`
 J�� 	& H*��2 ,$��$�@�

($L j*$_)0*��Q�K � ��DNA  �& ��" j*$_)0*

$)
�)��$)Bv0* J��G)unico 2100, USA(

��*�'* L�$G�")N:.(E*�D �* �(�6)0* �& nv0!HI

DFNB59 0$)0( #
� 	&!)HGNC:29502 ( �

,$' *#�*�Primer3 E*�D!��G$L��KM ��'$&��� )F(
����B`
 $L��KM)R(�*$&GH�#L*��GN�D9

4 Forward primer 
5 Reverse primer 

 /���8(��$L��KMGA*$�!�
( � ��"GR�\ �%� ,�|�*$� H��*$& ��$2G�BD�]PCR 

	`Ou ��*�'*

(bp)
��$2�*$� H��R�\ ��$L��KM H�#L* 

296 51 ºC 
5’ ATG  GAT  TTA  TCT  GGG  GGT  TGC  3' 

5’ ACA  GAT  GAA  TGA  GTT  GGC  ACT  CC 3' 
F2 

R2 

236 ºC55

5’  ACT  GAG  TTT  CTT  CTT  ATA  AAG  G  3’ 

5’  TTA  GGA  TTA  TTA  TAC  TGA  CCG   3’ 

5’ ACT  GAG  TTT  CTT  CTT   AG*A   AAG   G 3’ 

F3

R3 

F3M* 

282 56 ºC 

5’ TAC  TAT  TAG  GTG  AAC  TAT  GAA  TG   3’ 

5’  AGT  TAG  TAA  GAG  AAC  CCA  AC   3’ 

5’ TAC   TAT  TAG  GTG  AAC  TAC*  GAA  TG  3’ 

F4 

R4 

F4M* 

192 58 ºC 

5’ AGC  TAT  CCT  TAC  ATG  TTA  TGA  TCC  3’ 

5’  TCA  TGC  AGA  CCC  TTA  ACT  CAC   3’ 

5 ’ AGC  TAT  CCT   TAC  ATG   TTA  G*GA   TCC  3’ 

F5 

R5 

F5M* 

231 53 ºC 
5’  ACT  AGA  ATT  CAT  CAC  CCC  ATC  3’ 

5’  ACC  TCA  TGT  GTT  AAG  CCA  GG   3 

F6 

R6 

215 53 ºC 
5’  TAT  TTC  ATG  ACT  AGT  GGA  TTC  AC   3’ 

5’  AAG  TAA  GTT  AAC  TCG  GAT  ATG  G  3’ 

F7A 

R7A 

:FM*خود ساختةهايبا جهشآغازگرهايForward  اندكه در يك نوكلئوتيد متفاوت.
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8;; /���� �� #�0 /�0 ���2" 1�(4/#����84=> 

*�A*$� HI c!$ ���*�G�".�$� �*!	��D �&

0$)0( ,�- 	&!	'�2' 	&��G*$& �RZ
 /$)�@G

H�#L*��G43U�WF%� J�� �* �(�6)0* �&*�!�

�*�����~��$L��KM *�*(GD 	) �0 (�  F%�%�	

g'� F�@*� /�
5
 ���� �$��*$2)PCR ( 	��&$


	& 	'�2' ���@ �( �RZ
 /$)�@ H*��-~&�/I �( H*��2

��!$@*�
M X��" �(�6)0* �)/���8.(*$& c2S�(G

H�#L*��GN3;�9	'�2'��G�( *� �RZ
 /$)�@

) *�)"*( ���1.


 $��D�$B���PCR ��AG8
�E�$B�$� �* $)

���KM �( �* ]$LF�R�Q�K �& W:��3/�
�B

W/:
�E�$B�#'M $)�1Taq ��!�*$
)W�( �A*�


�E�$B�$)(3W/:
�E�$B��@��( x��_
 $)!

D�t�@�'����G$DG�Q�K �& +�6�� 8: 
��!3/�
 

N
�E�$B�$)$��& PCR)X8:(3N
�E�$B�$)

$�@��
��#��Q�K �& 1W:
��!� /�
4


�E�$B�$)DNA  )8:: L�'�',$(�M �& 	@ (�& 

�%' 1gA 	& $OC
!�W/N
�E�$B�0� $)��.ZBD�$

DNA �!4:E*!4W0��* �(�6)0* �& 3XB

�0�
$D ��.)0(�$�B)ASTEC, PC818 - 

Japan (�" ,�g'* .0$� �(�D�*$A XB!+�*$A�*

ºC>; 	)"� H�" 	)"$0*� �%���GDNA 3

ºCW=ºC–WN *$� /�
D* �%��	& ��$2DNA 

� h��ºC9N 	)"� � �0 �%���GX2B


�" �(�6)0* )/���8.(

�B"��\ J�� �* �(�6)0*!]D ��) �0	)"�*G

)SSCP(�* $&�	@ �0* �*�)0* ��0* cDNA 

]D 	)"�*G@$D 	& 	��D �&���& �G
!�E�A �'*�D ��

*�M ��F��G�[�!�(�`)
G.&�*$&��& 3($��( $L* c

DNA �%� /�
$'!& $g�
 �"�& �(*( ��sD 	��$

6 Site-directed mutagenesis 
7 Single-Strand Conformation Polymorphism 

*�M��[� F!�]D	)"�*G��0* $& 	@ ��" HM

�� HM �@$A +��6DG�� /I!$@*�X
M�*�� �


!(($L )N8.(�* �(�6)0* �& nv0 J�� 

PCR-SSCP/HA X
�" 	@SSCP +|�
5
PCR 

E�'M ��nB���(�$)�# )HA(�&	��� 3�0* H�
#2�

F%� ��GE�2)A*!� �$" 	&�0�$& (��
 $!�*$u 

��)�$L.

/���N(�����$)BE* ���� y�*$"SSCP +|�
5
PCR 

H�#L* �
(ºC I�)E� 
H�
�

�-�0 

�Q�K

/I 

$��0

+�R�@$D 

NWN=:W/W=%__

48:N:: ;;%
/�$���LW/N

!��
$)�E  

U8:4::W8:%__

WN:N::W/W;%__

;N:N:: W/W;%
/�$���@W/N

!��
$)�E  

A98:N=:;8:%__

B98:N=:W=%__

*$&G*�ZBD �* �`& 3��Q�
 c�$Q' (��
 +�`Ou $

J�� y0�DPCR 	'�2' 3��G�� $& $Q' (��
G

/I ��!$@*�X
M��=�7�()Merk, 

Germany($� �& 3�H�W:
��!+�
 	& $v
M8

' �& nv0 � �'�" �����$)BE* �-�0��$C' +*$)

�'� 
M�#G� ���'�& ����'�" �.*�)&* ��%

SSCP +|�
5
PCR 	'�2' $� �* /�
5


PCR 3=
�E�$B��& � 	)"*($& $) ;
�E�$B�$)

SSCP Dye +�
 	& � x��_
8Wu(��( 	C

�
(GºC>; �( �D �" �(*( +�*$A 	)"�DNA 

�* X
�@ ��� 	& 1� �'�" *�� .	'�2' nv0 ��

�� 	�7��T&G�B�D �* �D ��)�$L�*$u ��(�g
 X

DNA 	)"��(*G2
(�" �`'� .�$� �*!N/N


�E�$B�/�
5
 $)PCR �& 	'�2' $� �*N/4

8 Hetero duplex Analysis 
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*�MH�L(G($B�( H*��B2� �HI F%� DFNB59 *��"�' �(�)'I ^�^B/8;9 


�E�$B�$)EDTA )W/:�|�
(�( � x��_
 3

�0�
$D ��.)0(�+�*$A 	& $�BºC>; ��'�0�

 nv0 3�"Wu(�* �( 	C��*�%.' +�*$A cG�

�!;:0�XB4:'�r�	*!�	& +�*$AºC49 

�" ��'�0�.+|�
5
PCR *$& ��" �(�
MG

SSCP $�+|�
5
 �& *� 	'�2'PCR �(�
M

*$& ��"G� x��_
 	'�2' H�2� nB���(�$)�

�� /I �(!$@*�X
M�L��& ��$G�'�")/���N.(

�� �* �`&��� /I 3�����$)BE* H�!$@*�X
M��& �

'��'� �$C' +*$)
M�#G���'�& �GDNA  $&

��G� HM��#gD (��
 � ���5D � 	��*$u X

��$L .�%' �(�@ ���		'�2'��G	& }�B�


 F%� c)"*(DFNB59 *�*( 	@G�.E*G

�� $& +��6)
G�� /I!$@*�X
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