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�C!�(�� *I
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G%���I*�=�#H* � $E�
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>> �:	) *($�*�1.
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��* ��M
 =��$0 	& N)O
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� �( ($A$%"!/�0��I>?aT �>?aU 	&K��

t3� =�0Q��QI�".

	'�3'E �* �� ������
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 	& /�D)'* � ($A$%"

D6E�F��0 +�D!F�CF�
 �!C"#� ,��- ��.�'*(!

�*��� 4($A$%"�P*(�!�	& � ��" [�� /�3M
 K��

*$L)0* ,$�$�AbDNA ��$H ,�d'*.

	&*�PE$E�(��B �9T
��!	& ���& 	'�3' $� �* ,$H

$��� 	D�#�C!rsN
�A #H �* (�7)0* �& � ��" ($ �/��

 q�_
 /�'�E* �)	&" +��8���CM
 �]�S �(�(

�
(IT;)'�0 	��(��*��� (*$.�P*(�!�($H��.��0

DNA  	'�3' [�� (�*�'�)0* K�� �* �(�7)0* �& ��

A�" b*$L)0* ,$�$� )99(��]�SDNA b*$L)0*

$)
�)��$)C�0* K�� �& ��" )Unico 2100 USA (

��*�'*H�$I�".

F*�E!��I$H��SQ )Primer (F*�E [
�"!��I

��'$&���F)Forward (F*�E �!��I��CM
R

)Reverse (*$&I� $E�
�$�=�#H*��I���3"9�E

5�:�E>>�� �*�* ��.�$��)�)'!UCSC ���& �

,$' �* �(�7)0* �*#�*Primer 3 B*$�!�0�E �

P� =J �A$" =*��Q)*�=*$ ($ ��*�I�'�")/���

 ���3">.(- �(���$H��SQ �* /�B P!�G%� �&��I

.) �0!'�	& #*#�* �%� �Ox
 /$)�A =*��-��V( G

K��PCR-SSCP �" �(�7)0* .* 	&�PE$E�4	A �

�E�~�A�' Y��)�$E�6rs�����&I��$�3���P)C	&T

�T	&Crs�XM& �����&IP���� (�%)'* �*I5�EU

E�~�A�'��I�30 �(3' $H��SQForward hE��$
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�" �(*()���3" /���>.(

G�A*���Id'���$*I����*$3)PCR (*$&IxCE�$

=�#H* � $E�
�$���I5�9�>>�:=JP53 ,�d'*

�" .
 $��E�$C���PCR [
�" :>
�F�$C�$)$� �*

�$H��SQ �( �* YF�R��S �& T;��/�
�C4>/;


�F�$C�$)#'Q�1DNA ����*$3 �]�S �&T�( �B*�


 $��F�$C�$))>unit/µT(4T/;
�F�$C�$)���L


�A��(!E�~�A�'����I$EI�]�S �& +�7�� >;


��!�i�
4T/9
�F�$C�$)$��&X>;4T/9
�F�$C�$)

�=�MgCl2�]�S �&T;
��!�i�
)mM T;(

m�
L
PCR �>
�F�$C�$)DNA )(��B>;;

,$H�'�' ((�& �%' 1dB 	A!�&	9T
�F�$C�$)0���.

]�E�E�*$B 	 $2 ��.)0( +�3!)PCR(4

)ASTEC,PC818 Japan (*$&I� $E�
�$� $�G"

=J =�#H*P53 * 	&�PE$E��( 4	'�3' $� 	A �" ,�d'* �

�
(I:U)'�0 	��(!(*$H *$&IV( 	0�=�" 	)"$0*� 	D

*�)&*!�)Pre Denaturation (
�'$& /�3-* �* �� �	��I

���3" /��� �( ��" $A�9	'�3' �* ,*�A $� 4�( ��

�
(IW9)'�0 	��(!(*$H *$&IaV(�	D)�
(IFinal 

extention (( +�*$B��'� )���3" /���9(.

�� �* ���G�A*� =� /�
6
 4��PCR $& 	'�3' $�

��I�� /J!$A*�[
Q��)Merk Germany (a

�8�($� �6E 4�=�T;
��!$�
Q F*� 4�����$)C

 /���>(��$H��SQIB*$�!*$& ��"IG�A*� ,�d'*��IPCR 

/�
6
 /��

PCR 
Tm F*�E!$H��SQ $H��SQ ,�' 

٣>? bp 
٧?/٣ º C
>/?٩ º C
٧?/٣ º C

5’   TCT   GGG    AGA    AAA    CGT   TAG   GG    3’ 
5’   CTG   GCA    CAA     AGC   TGG   ACA   GT    3’ 
5’   TCT   GGG    AGA    AAA    CGT   TT٭G GG    3’ 

PproF
PproR
Pprom

١٩٨ bp 
٧?/٣ º C
>/G١ º C
٣/?? º C

5’    ATC   CCC   ACT     TTT    CCT    CTT   GC    3’ 
5’    TCC   CAC   AGG    TCT    CTG    CTA   GG    3’ 
5’    ATC   CCC   ACT     TTT    CCT    T٭TT   GC    3’ 

P2F 
P2R 
P2m 

 
١٧٠bp 

>/?٩ º C
>/?٩ º C
>/G١ º C

5'    CCA   TGG   GAC    TGA    CTT    TCT   GC    3’ 
5’   GGG   GAC   TGT    AGA    TGG    GTG   AA    3’ 
5'   CCA    TGG   GAC    TGA    CTT     C٭CT   GC    3’ 

P3F 
P3R 
P3m 

 
٣G٠bp 

>/G١ º C
٧?/٣ º C
>/?٩ º C

5’   CCT    GGT   CCT     CTG    ACT    GCT   CT    3’ 
5’   GCC    AGG   CAT    TGA    AGT    CTC   AT    3’ 
5’   CCT    GGT    CCT    CTG    AT٭T GCT   CT     3’ 

P4F 
P4R 
P4m 

 
١٠٠bp 

٧?/٣ º C
٣/?? º C
٣/?? º C

5'   TTG    CCT   CTT    TCC      TAG    CAC  TG    3' 
5'   CCC    AAG   ACT   TAG      TAC    CTG  AA    3' 
5'   TTG    CCT   CTT    TCC      TAG    T٭AC  TG    3' 

P9F 
P9R 
P9m 

 
٠<١bp 

٨/٢٨ º C
٢/?? º C
٢/?? º C

5'   CTC    TGT   TGC    TGC     AGA    TC    3' 
5'   GCT    GAG   GTC   ACT     CAC    CT     3' 
5'   CTC    TGT   TGC    TGC     G٭GA    TC    3' 

P10F 
P10R 
P10m 

 
٢٠? bp 

>/?٩ º C
٣/?? º C
٧?/٣ º C

5’   TGT    CAT   CTC    TCC     TCC    CTG   CT    3’ 
5’   CAA    GGG   TTC   AAA     GAC   CCA   AA    3’ 
5’   TGT    CAT   CTC    TCC     TCC    T٭TG   CT    3’ 

P11F 
P11R 
P11m 

 

P:يآغازگرF:آغازگرForward ،R:آغازگرReverse ،Pm:افتهيآغازگر جهش)Forward(،

تغينوكلئوت٭  Forwardآغازگرير داده شده در توالييد
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�'� �& ��0
Q�#I'�L�E �$D' +*$)�(��
 � `E�����$H �*$V �.

/���9(	
�'$&��I�
(!�]�E�*$& ��" 1IG�A*���Id'���$*IPCR 

Exons Denaturation Time Annealing Time Extension Time Cycles 
Promoter :UCº T;ses T:º C 5;ses W9º C 5;ses ?T

Exon 2 
:UCº >min T/;�U> º C >min W9º C >min T

:UCº ?;ses Ta º C ?;ses W9º C ?;ses ?;

�Exon ? :UCº ?;ses U? º C ?;ses W9º C ?;ses ?U

Exon 5 :UCº >min TW º C 5;ses W9º C T;ses ?T

Exon : :UCº ?;ses Ta º C ?;ses W9º C ?;ses ?T

Exon >; :UCº ?;ses Ta º C ?;ses W9º C ?;ses ?T

Exon >> :UCº ?;ses U9 º C ?;ses W9º C ?;ses ?T

*$&I�����$)CF* ,�d'*SSCP *�)&*T
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