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  چكيده
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� ������ ��� ��� 
��� ����� ���� ����� ���� �!�	"

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

� , �1�#� �21�( 3�4�%�5�� ����)# ��,�6 ���7� ��� .+�9�,�: ���MYB  ;�

�1,� -"#�< �# =�>� ?�#�1���7� @�A %�5�� �� �B�� ��.�# �# 
& ��C7� , ��.1 ������
D)�:�1�#������ ������ �� �<�A� ��� .
4E�"  ;� ���, �?�#�1�� +�# ��F<# �GB#

 
� H�4�# +�"#�DNA ) +�"#�MYB (�)# ?�� �K�L' ���C��) M�	N �# 
& �)# .
� ��5�"
 �# ��#�O� �P��� ?��� �� ��� ��"� �� �Q1@ ���� ��RN# , �.�5�� -"#�< +�# �21 �)���

1( 
�O!$ �MYB  >�N�1@ �Q� , S�EC1# ��N#�� >�N�1@ �# T:Real Time RT PCR  ���"
��CA�� �#�$ ?��LC)# .U#�EC)# �Q�  RNA 
V���� �-& ���WX ?�,�  Y�#�� ,� �	� P���

 ���� 
�" ?���& ���Z[[  ��"�) , �\�" �G�"°C] 
� 
�"[ �^  , �<�)Z]  �#�$ �<�)

��� �# , 
CA���.7$ , ��� ���
� �Q1@ ��#�
1�.1 �
1��#�� ��_����� ���� . >�N�1@

�( +�# �# ��#�O� ;�C1(�G�A
� ���N#�� ?#�.� �� #� �Q1@ �`1�� , T�7:,���#�@ �# a��" ���
�#� �#�$ #>b" ?,�� 
) . >�N�1@ +��V.�RT-PCR �( cGd# ���� 
& �#� ���1 ��.& ���

�" ���e� ��� 
� D)�: �� ?�� S�EC1# ��&�" *�)# +�# �� , 
�bC)� 
� #� �Q1@ �#��
%�72� �A�� f�1 , ��� f�1 *�)# �� �LGCE"��.1 ���� .�" g�2	� +�# �# 
GB�' `��C1�#�� 


�?(,�: �� ���L" ���<h_# a0�" ;� �#��<
1�7.� �� Y0��" �����)� �( H�2C1# , ���MYB 
��� ?��LC)# P��� ?��� ��  .  

  

 .�MYB �qRT-PCR �����7 )�� >�"- �,��1 :هاي كليديواژه

 
  مقدمه

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

/#0� 1, �$ /2�&� 3�456� ! �7#28 9$��� ! "�	1

 )��� 3�;�<�� �	&*=�� 1, %��
, "�6+(>�>)  &?$

+, ")Rosenberg et al., 1993 .(($ 3�456� �	, 3�C

 �1�!�?D �$),E>(-�D, �/#0� ! �F� /2�&� "�	1

�� 1 ��#$ �	, �) (D �C�$	"�+��C� ($ ! G�HI

1	"�+��C� , ,� JK
 �	&*=�� �
�#L	�� ��  ! �	�=
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 ! ��
�C �	�M� 92�� ���� %�
�#L (�
N ($ (O�� �$

�� P#�?� ,� ��
1�+ �F&
, ! ),�� �#�Q=
  ���
)

1 �	,&$��$	�)��*+, �,&$ �,R$, �	&���=���' �
�#L "� 

�� �
�#L 9$��� 1, S+����C�$(Charlesworth et al., 

2001; Bazzaz, 2001; Aharoni et al., 2001) . %�
�#L

�)�� T&7� �) U�2-�>�� J�� /	,&C 1, �, �	, ! ��C�$

 1�$ P��D ��#*
F P#�
�*. ($ %�#+� 1, ,� ��
N �/	,&C

����. �) ,� �
�#L 3,�#-�� ! )�,)(  )!�0� �
��O

�� 1�+) . J
�D ��V, "�; ���
1 �&#> J�� 9',! �)

 S�>, �,&$ )&��=; /+�*� J
�D ! %��O �;,�1

 1, J#$ �� �;,�1 %�
�#L�� %�� �C�$)Bray, 2001 .( 1,

J�� (�=O )�O! �X�I �) YN )�2=D ��Z#0� ��


3�,&5 (O�) ! )�	1 ��=
 [6�,�� )�	1 ! �D ��
 ��C�$

($ (D\]� "0� ,� ��#L �C� 3�C�� �,&' &# ��
)

)Rizhsky et al., 2002 Bartels & Sourer, 2004; .(

 ���	F�-�	R#^ ��
��	N&^ _	&8 1, %�
�#L `�0- �	�$

J�� �	, ($ �-��-�� ! �-��+ �#�Q=
 ! �	�#=#C�#$ �


 �	 ! _2Z�� �Z#0� /	,&C �$ ,� )�I ! �),) a+�.

�� P=0*� �
1�+(Thomashow, 1999; Shinozaki et 

al., 2003; Bray et al., 2000) . ! �-��-�� a+�. �	,

(�#b! �	�#=#C�#$ ($ ���� (
 (D "+, ��#Q#. ��#�$ �,


=�� !  ۀ��8 (!� P5,&� ($ (��$ )�,) �c*�$ J��

��	F�-�^&� ��
&*�,��. � (*�$,! R#
 %�
�#L ��#����
N

"+, (Bartels & Sourer, 2004; Rizhsky et al., 

2002) . X�) d0� ($ %!�) 3,&##e� f#g?� !

. ��
&#�� ��-��+#h� 
�+�� )Signal Transduction (

($ ���*g� a+�. i	 ($ ��	R#^ J�� P	�2� ��4��

 %�#$ ��
N 1, i	 &
 ! ��C j!&C S+��� �	�#=#C�#$

(*+)%F 1, G�I �, S2+ ,� J�� ($ ���
) a+�. ��


���
�C . P��D "#-�7^(=
 . ��
��?$N �	,#h� 
�+�� 

 J�� P=0� (M#*
 �) ! ��#L k�2Z
, ($ &M�� ���C l�K-,

�� %N �) �
�C(Xiong & Zhu, 2001; Leonardis et 

al., 2007).  �)�!N&^%F �	, ��
 "b��5 �) ���� (
 �


�� P=; J�� 1, ���+%F �#4�� �) (��$ ��	�=
 ��


L�)#. �) &#h� 
�+��  P=; )�,! R#
 J�� ($ a+�.

��  �
�C)Maruyama et al., 2004 .(�� �	,&$��$ %,��

�)�!N&^%F �	, ��
 !) ($ ���
N )&��=; j�
 m�+,&$ ,� �


(K28 �!&L)�=
 ���$ :�#��!&. P��C �!, �!&L �	�


 %�Q=
 �
�,) JK
 J�� P=0� �) no�=*5, (D "+,

%!&.�p���!&. ��
�#��!&. ��$N ��
�D ��
 &I,!, ��


�#�O ��!)�	,1(Late Embryogenesis Abundant 

Protein: LEA)�	R
N �"#-�=+, R*�+�#$ ��
 ��


�	R
N �+ ��
�	R
N ! �	,)1 ��
) &##e� ��

��  ۀ�#q#-

�	�?> . �) &#L�) ��#��!&. P�,�; P��C h!) �!&L

. ! %F %�#$ �#4��#h� 
�+��  ��
1&#> J�� ($ a+�. �)

���� (*+) �	, 1, (D ��C�$ %�p �)�,�� %,��

.�#��!&�	R
N ��
1��#D ��#-�$�*� �) &#L�) ��


��	�
!� P�,�; ! �
�#q#-���^(Transcription Factor: 

TF) )&$ h�
 ,�(Yamaguchi-Shinazaki & Shinozaki, 

2005; Maruyama et al., 2004) . P�,�; 9',! �)

�
!�	���#��!&. � �	�
)trans acting ( %�#$ (D ��*�


�H�, _	&8 1, ,� %F�-,�� ($ � 1, �V�I ��
DNA   

(cis acting) �) 9',! �(#5�
 %F ��
&���!&. r�
 ��


�� 1�$ �	 "	�K� ��
N �
�,) . P�,�; �)&��=; f#g?�

�
!�	�� ($ �,&$(�2C 1, P��D �&	�H� %)�!N "+)

�	�
!� �=#4�� ��
� �&*�D����D  ! ��=
 ��
��	N&^

"^�$ P#�?� ! �C� %�Q=
 ���	F�-�	R#^ ($ a+�. ! �


X&0���!&< ��#�$ ��Z#0� �	 �
����
 ��
 , "+
(Riechmann et al., 2000; Gao et al., 2006; 

Caldana et al., 2005) .%F�
!� P�,�; ��
	�� Jg$ �

h�
F 1, ��O�� P$�' ��
(=
 3�	��D�	 (�=O 1, ! �


�� P#�?� ,� �-N %�
�#L��
)(Riechmann et al., 

2000) .C fg?� P��; i	 �%�
�#L �) (D "+, ��

�
!�	�� ��%F 1, ���#�$ %�#$ �
,�� _	&8 1, ,� �


 &H�; ($ �V�H*I, ��H�,cis-acting  �)(#5�
   

%F &���!&.�&*�D �r�
 ��
 ��D(Nakashima 

& Yamaguchi-Shinozaki, 2005) . fg?� �#�Q=


�),�
�I (D "+, ��C "0� �P�,�; �	, 1, �)�	1 ��


&#\]� �� �,&' J�� ���
N �	&*=�� (�=O 1, (D �
&#L

�#��!&. ��
bZIP )Uno et al., 2000( �WRKY 

)Martin & Paz-Ares, 1997( �DREB (Sakuma et 

al., 2006; Novillo et al., 2004)  �NAC (Xue et al., 

2006; Tran et al., 2004) �MYC �bHLH  ($ (#2C

MYC  !MYB (Yamaguchi-Shinazaki & 

Shinozaki, 2005; Abe et al., 2003) �� ,� h�
 %,��

)&$ .�#��!&. ��
MYB  1, �;��*� m6D 9',! �)



   ��
�
�	

��� �: �� �
�! "�#$	 �%
�!  "
�MYB �&'� 
� ...  ��( 

�#��!&. ($ ��
�C PH*� ��
DNA �� �) (D ��C�$

�	�
!� �#4��� %F �
�#L ��
)3�	��D�	�
 ( P#I)

��*�
 . 1,(Hg?�  �#�,) i	 �*C,) ��),�
�I �	, ���

 ($ ��H�,DNA ,) ���7	 �#�MYB �� (D �C�$

 "+, ��C "b��5)Hailing & Martin, 1999.(   i	

 �#�,)MYB  f'�
 �,&�� (+ �� i	 1, SD&� Uo�=7�

 U,)!�5 �!�5 �,&�� &
 (D "+,��  (D "+, �#+,��#�N

 %�#+������D i	Helix-Turn-Helix ($ ,�  )�O!

��  s�R$ ��#C �) (D )�!NDNA �� �,&')&#L .($ %,��;

���t�  �#�,)MYB �
!� P��;	�� c-MYB  %,�,�
�*�.

($ (D �,&�� (+ 1, SD&� "+, ��C �	�+��C �$�IR1 �

R2  !R3 �� �C�$)Paz-Ares et al., 1987 .(($��8 

 �) �4�� (�V�^ �$ (D %�^�*q	&� �#+,��#�N (+ ���=7�

 �,&�� &
MYB  �) ��
�,) �,&'(C�I  ��#$�^!��#


�� "D&C�=*5, ($ (D ���D f#g?� �) )�	1 �

 �V�H*I,DNA  �
�,) "D&C)Yanhui et al., 2006 .(

�#��!&. ��
MYB  �#�K� ��=; �!&L (+ ($ �
�#L

���
�C :MYB R2R3 �!�M� �,&�� !) �!�5 (D ��


�� ���C�$MYB R1R2R3  i	 ! �
 �!�M� �,&�� (+ �$

($ j�=M� �) (D �c=
�
 �!&L�#��!&. %,��; ��


 �$ /2�&�MYB )�� (*^&L &4
 � Uo�=7� (D �
�C) ��,

(?#=
 (
 ( �,&�� i	 ���� �!�5MYB  ��*�


)Yanhui et al., 2006 .( ��C h�M
, 3�7-�Z� m�+,&$

 (D "+, ��C fg?�MYB R1  ";�+ �#4�� �)

 i	F�-�#$Schaffer et al., 1998 (Schaffer et al., 

2001) �#��!&. ! ($ ���2�p ��
DNA JK
 �&���� 

,) )�)Yu et al., 2000 .(MYB R1R2R3  P#�?� �)

 j�
 �#��	�+B  "+, &\u�)Ito et al., 2001 .(MYB 

R2R3 j��*� �)&��=; `�0- 1, ! �	&*L�R$�	&� 

JK
 ! "+, �),�
�I&	1 R*�+�#$ �#4�� �) ,� �=�� ��


 �#
�#+�*
N)Rongmin et al., 2005( ! P�C �##7� �

"^�$ �-��+ ��*I�+v�*g� ��
 �
�#L(Schaffer et 

al., 2001; Schaffer et al., 1998; Aharoni et al.,.  

2001) �� �1�$ �#+, i#-&2#O ���c#+ ($ a+�. ! ��D

)Gubler et al., 2002 .(%F �!&L&	1 1, �	�
MYB 

R2R3   J�� ($ a+�. �) R#
)�D�$N (�#+, ! 

 i#�#�#-�+)���=#$ �$ /2�&��	,1 ( w#�.!�#$,�N �)

��C�+�	 ��C%F lRO �S�>, ! �
,�#4�� ��
 "2t� &L

�	�
!�� �� Y��0��
�C .($ ���t� %,��;ZM1($ � ��8

 %��-�p %F %�#$ �&*�D �$ ,� �#x�
!6^ R*�+�#$ �"2t�

 1�**�+)CHS (�� �#4�� ��D)Paz-Ares et al., 1987 (

 !WER �#4�� i	 %�#$ "2t� &LGL2 (Lee & 

Schiefelbein, 2001) ���C�$ .%F ��, MYB R2R3 ��

($ ��
,�� �#4�� %,��;
 ���� &L#�	�=
 P=; R .($  %,��;

 s�-���!, ���t� AMMYB305 �) %�=#� PL

 ��7	 �w#�.!�#$,�NAtMYB4��.��#+ 9=M� � ,� 36�o

 3����#+ %F %�#$ 1, �&#L��O �$y�  16#�D!��#


)C4H (�� �#4�� ��D)Jin et al., 2000(.  

, r�
 JK
 ($ (O�� �$ (D )�$ �	, �_#K0� �	, 1

 ����),�
�I MYB  ��	F�-�	R#^ v�*g� ��
��	N&^ �)

, %�#$ ��c-, ���#L	%F � h��L ��#L �) J�� %��1 �) �


)�C �+�&$ . �
F 3�7Z' 1, �),�7� ��4�� �	, �,&$

 �	�
�DMYB  �#�Q=
 ! �-,�� R#-�
N 1, w. ! Y�g*
,

&=
	�� )Alignment (%F �$  ��
MYB  ��#L �) &b��*�

 R#-�
N )��� �z
&$ ! w#�.!�#$,�NRT-PCR =D�  �,&'

��*^&L .  

  

  هامواد و روش

��� ������	� 
 ���	� 
���  

  3��2; _#K0� �	, �) �)��*+, )��� �
�#L ),��

1, �
)�$ :�'� h��L ��
SB169  )($P=0*� �'� %,��; (

 !SB165 )($m��5 �'� %,��; (1, !) &
 (D  �'6�

�'� ��
Babex  !M82 Seri  �)CSIRO  ($ �#-,&*+,

���N "+)(;�R� 3�?	��1N z	�*
 ! �
, �
�c?	��1N ! �,

�)&D "$�\ ,� ��
N %)�$ m��5 ! P=0*��
, . �*�#+ 1,

 �)��*+, ��&+ ! ���C ��=#� ��=;, "�O i#
�.!��#


�C . �1!� �)R#+ %�
�#L ���&+ ! ���C ��=;, �,&$

 ,� h��L($ 3��{ �|  !}~ ($ �";�+  �) (
�L,�O ��8

 ���C T&7�mM }{{ )NaCl ( 3�,&5 (O�) !°C~ 

(
�=
 ($ "2�
 wq+ ! �),) �,&' h,�', ��
N 1, �&#L

�	)&L . �,&�� &
 �) ! �,&�� (+ ��=#� &
 1,�  )��� (��$

(
�=
"=�' 1, ��,)&$,&' (?	� ! �	,�
 ��
��*^&L � .

9=O 1, w.(
�=
 ��!N %F!&*#
 �) ,� ��
N (�V�^6$ ��


 �,&g*+, �,&$ ! �),) �,&' 9	��RNA  �) PD(�5&�  ��7$

 ���) �)oC��� �
�C ��,��c
.  



��)                    ������	
� �
�
�� ����  �	��	 �
�����

�� � � ����� 

�
�
 ������
��  

 1,(	RM� �),)� 1, PV�5 ��
# (	,�N!&�(Mott & 

Wang, 2007) 1, �)��*+, !The Assembled Tentative 

Sequences (TCs) �) 9',! �;68, i
�$ %F fI�C ��

 h��L)http://compbio.dfci.harvard.edu/tgi/ (($ %,��;

�-,�� Y�g*
, �,&$ j!&C (ZK
%F S+��� ��
 ��


MYB �C �)��*+, &*?#$ i#������
,�#$ R#-�
N ! .�*�L� 

 (D "+,TC  �9',! �)	-,�� i� K^,��� $# �EST�
� 

	)&=
 �$ (D "+, %F i	�� ($ ��
N"+, ���N )�O! .

6; &$ �!EST ��
TC P��C �
ET
 �
#� R� (D �
�C

"C�
!� P��C�
� .#J$#��  ��C)PT ( !	 �

(
��=
 1�+� ��C�
, .)&=
	�� �*�O(Pairwise 

Alignment)  ! �-,��(�	�K�  �	,TC �&#L��O "�O �


�C �)��*+, �-,�� �	&*�$ Y�g*
, �#�Q=
 ! �,&�� 1, .

�-,�� �$ ��
�� %($ �($�?�� %,��;�-,�  �) %���	 ��


�C ��,))�I ��
N �,&�� 1, ! ��C (*^&L &4
 . "�O

�-,�� �	, ($ 9O,� &*?#$ j68, S�D)&=
 ! �
	��  �$

(
�=
h&
 1, �w#�.!�#$,�N ! z
&$ �) �)�7� ��
 �,R^,

BLASTX �	)&L �)��*+, .�-,�� �!�D _	&8 1, �) �


Prosite �) �#�,) ���;68, i
�$ ! NCBI 

(http://www.ncbi.nlm.nih.gov/Structure/cdd/wrps.  

cgi) "b��5 �#�,) )�O! ���C  �,&�� �!�5MYB �

�	)&L "$�\ .�
F 3�7Z' �)�	1 ),�7� 1, "	��
 �) 

MYB ���  R#-�
N "�O %FqRT-PCR �	)&L Y�g*
,�.  

 �������RNA  �	���� 
RT-PCR ���  

RNA "^�$ 1, PD"=�' ! (?	� ��
 �	,�
 ��


�
�#L �,&g*+, "#D 1, �)��*+, �$ h��L %RNA  �
�#L

 "D&C)Promega (�	)&L �,&g*+, . rE5 "�ODNA 

(
�=
 �) ��
�=#'�$ ��
RNA1, � (Invitrogen) DNase I 

(
�=
 ! �)��*+,  3�� ($ �
��  3�,&5 (O�) �) (K#')

�
�C ��=#� k��, . R*�+cDNA  P=7-,��*+) m�+, &$


N �5,! i	 �$ �,&=
 �"#D �	RSuperscript III  1,

 "D&CInvitrogen  1, �8��g� 1, �)��*+, �$ !

 ��
&L1�>NOligo dT  �^)�H� !)� ��#����D�
 ( R*�+

                                                                                   
� . ����� ���	 
�	 ��ID  �
����� ���� �� ��� ����� ���TaGI  ����


����� � �!� ���" #� $�$% &�'  ���
 ��())+,���- /0�� (
�$% �� �  ����2

�!� �$� . 3� �4�ID #�4�� �5�6 78	 9�:4 #� #4�;5 �,5 �� $�$% &�'

8,!��!� �$���<� ��� . 

�C . "#�#D �&*�D "�ORNA(
�=
 � �,&g*+, ��


 ! 1!��LN �F 1��^!&*�-, 1, �)��*+, �$ ��C

�
�C J	��1N ��&*��*^!&*�q+, .RT-PCR  "�O ��=D

"C�
!� &#t��
%F ����
MYB($ �$ � �&#L��D

 �!�O �) )�O�� ��
&L1�>N�  �*�#+ 1, �)��*+, �$ !

 �-,�� f#g?�ABI Prism 7900�(Applied 

Biosystem)  �!� !SYBR Green �$ _$�Z� �

P=7-,��*+) P��C ��c*+) ��
� �#-!&�# 1, &*SYBR 

Mix )!�5� SYBR Green �Taq DNA �.# &^�$ ! 1,&=

PCR( �� �#-!&�#!�5 ���0� 1, &*�  &L1�>N "�O) �$

 h,�D &
 "4�>� �#�o��!&�( �� �#-!&�# ���0� 1, &*

cDNA ) "4�>�� h&L�
�
/�#-!&�#&* (�C h�M
,.  

%F ��
TaRPII36 ) �5,! &	1T. aestivum RNA 

polymerase II 36 kDa ،TC235230 ( !TaRP 15 

)�5,! &	1T. aestivum RNA polymerase I, II and 

III, 15 kDa  ،TC265122(($ �%F %,��; �9O&� ��


 "�O(2+�0� %F �2�
 %�#$ �Z+ ��
MYB �)��*+, �

�
�C .J�D,! "�O �
&L1�>N %)�$ �V�H*I, PCR  �$

�
�C �#	]� &	1 �!� !):  

� . ��0�� R#-�
N �) ��#. i� ���c#+ i	 ���� )�O!

�)�!N&^ Y!� 3�,&5 (O�) &#t�� ��
��C PCR 

� .	 "	��1!��LN �F �!&$ ��� �
�$ i ) P�C�.(  

%F %�#$ �2�
 �Z+�$ (�	�K� �) &4
 )��� ��
 

%F ��C (	,�, ���&^ 1, �)��*+, �$ �9O&� �&*�D ��


 /+��Pfaffl )2001 (�	)&L (2+�0�:  
  

Error! Objects cannot be created from editing 
field codes. 

  


��� �	������� ���
�!��" #$�
� 
  

($!&L ! ��
!�?	�I /$,!� R#-�
N ��4��� ���$

%F  ($�?� %,R#� �##7� �#�Q=
 ! ��C Y�g*
, ��


%F �-,�� �$ ,�*$, �) ��
�#�,) ($ ��$&� ��
 ��H�, ��


 ($DNA �#�,) �	 ��
MYB  1, PV�5(=O&� 

�-,�� �-,�� ($ ��#����D�
 ��
! �,&g*+, ��#��!&. ��
 

 �!� 1, �)��*+, �$CLUSTAL W (Jeanmougin et 

al., 1998))��� � )&=
	�� (
�L��p(Multiplex 

Alignment)  �,R^, h&
 1, �)��*+, �$ wq+ ! ��*^&L �,&'

MEGA3 )Kumar et al., 2004 ( �!� m�+, &$ !NJ 



   ��
�
�	

��� �: �� �
�! "�#$	 �%
�!  "
�MYB �&'� 
� ...  ��* 

 +�&,-/ �$	�0 
� ��
12%	 �
�� "
����
34 "
�RT-PCR ��5  

TC Number   ������ ��� 5′�3′ ����� ������ 5′ �3′ 
TC238371 

(TC335859) 
TCGGACTTCGTTGACAATACTC CGAGTTCGTGCTTGGTTTAAG 

TC238729 
(TC277220) 

GGTGTTTCTAAAGTCCCCAGTTAG GGTATTGCGTGTAAGCGTGCTC 

TC251032 
(TC354050) 

TTCCGTCAAAGCTTGAAAGTGC TCAATGGAGGGAAAAGGGAGTAAC 

TC256962 
(TC326615) 

TGCAGTTTGAAGAGTCATGGAATG GCGCAGGAGCTTACGCAAC 

TC253140 
(TC282418) 

TGGGCATGTCGAAGCTAAG CCTGGAAAGCCGATTGTC 

TC270358 
(TC301150) 

TACAACTCCTTTGGAAGCTGAAAC CCAGCCTGATTGCATCATC 

TC236359 
(TC304281) 

GGATGGAAACCAGCGACAC TCTAAATCTGCGACAAACTCTGTATG 

CJ613648 
(BT008981) 

ATCATGCATTTCTTCCGAGTTC CAGTTCGATCTCCCGTTCTC 

TC236628 
(TC280669) 

GGACGCACATGAGGAAGAAG GTCGTAAGCGACGTGGAGTC 

TC269486 
(TC282770) 

AGCATTCCAAGTGGGCTCATG GAATACAGAGTGGAAGTGTCCTTGC 

TC251026 
(TC300748) 

AGACGCTTGTGTTCTCCTTGTACTG CGGAAACTGTACAAATGTCACTGC 

  

 
6��-/ �7��7	" % �	�+
'#
�" 8 90��� $
74 
� �5�� �';'� <��
�4�= >�? @
	�A �,
 ��B�0 "
��&� PCR  

)�� �
�0
�" MYB (�!E%	 �&�4 E%�.  

  

)Neighbor-Joining((*+) � /$,!� "I�) ! ��C ���$

�C P#�?� ��
!�?	�I . %��1N 1,Bootstrap  "�O

�C �)��*+, ��#*
F��#^ "I�) �1,&$ "') ! �##7� .

�!&L �) �&*?#$ j68, S�D "�O �#�Q=
	, ���$ �

�-,���-,�� 1, �
 ! z
&$ ! w#�.!�#$,�N 1, 9O&� ��


�-,�� �#�Q=
($ (D �7O&� ��
 %,��;Query %F ��


&	1�),�
�I MYB  ���;68, i
�$ �) w#�.!�#$,�N

RARTF )Iida et al., 2005 (��C �^&7�  �)��*+, ��
,

�	)&L .-,�� �	,�1, �
)�$ 3��2; �
 :ATR1 �

WEREWOL �GL1 �CAPRICE ! CIRCADIAN 

CLOCK ASSOCIATED.  

����� %��&�  

($ ��4��(	RM� ��7� �Z+ �##7� ! ����N ��,)

%F �2�
 %�#$ [�Z+ 3!��� R#-�
N 1, PV�5 z	�*
 �) �




���                    ������	
� �
�
�� ����  �	��	 �
�����

�� � � ����� 

 %��1N 1, �9O&� %F �$ (�	�K�F )w
�	�,! (	RM� ( �) !

��1N S-�'	��=*5, �Z+ �) ! P	��*D�^ J ��/�  =P 

�	)&L �)��*+, .(�	�K� �#c
�#� ��2�
 %�#$ [�Z+ ��


 %��1N 1, �)��*+, �$LSD �C h�M
,.  

  

  نتايج 

 �(7-�Z� �	, �)�� (7Z'  ��
�,&�� �!�5 �
F

MYB ) �#�,)MYB (RM� _	&8 1,	 �!� ����N (

�),) � ��
# �	�+��C ! (	,�N!&�EST (8�$&� ��


)TCs (�
�C Y�g*
, ���;68, i
�$ 1, . S�D �,&$

#�Q=
 ! %��#=8,($ � 9O,� &*?#$ 3�;68, %)�!N "+)

�-,�� �	, ($ (��
&$ 1, �)��*+, �$ ��)&��=; &4�� 1, �


BLASTXs�-�=
 � z
&$ h�
F �) �
F 3�7Z' �	, ��


 �
�C �	�+��C w#�.!�#$,�N !)�!�O� ( /$,!� !

($ 3�7Z' �	, ��
!�?	�Is�-�=
 �,&=
 �$ )�I ��


($ i#*
F��#^ "I�) i	 P#�?�N "+) ��)P�Cy .(

 ��
F 3�7Z' �	, %�#$ ��c-, �+�&$ ! �#	]� "�O

($ h��L %�
�#L  3�� ����D J�� !) "0� (
�L,�O ��8

 ���C)mM��� ( ��&+ !)oCy( R#-�
N )��� �RT-PCR 

��*^&L �,&' �=D .�1,�
,L#&�  �'� !) �) i?I �)��

 k�^)�#c
�#�
�,&�� h�=� � (7� wq+ !## �V�) �

 J
�D�)�� ) i?I,&C �	 ! m��5 �'� !) �) J�� /

, (D ),) %�?
 ��&*�D "-�5 ($ "2�
 P=0*�	 �V�) �

 1, ! �)�$ m��5 �'� 1, &*=D P=0*� �'� �) �J
�D

,	��1N "0V �`�0- �	, Y�g*
, �$ ��2��, �) J	 !) �

��1N ),�� %,��; ($ �'�	?� ]� ,�#	 )�=
 �) P�C�.(  

  

  

  

6��F/  &G
���
� 
HA IJ
 �� 
� 9KL M)SB165 ( �

 6�;2�)SB169 (+�2'5 E$
A �! ENH7 O'0 P�	�� 
�  

  

���
�!��" #$�
� 
 '	��
 ����� �	����  

)&=
	�� �-,�� �!� �#�,) "b��5 ��
��C (#5�
 

 ($ ��H�,DNA ) �#�,)MYB ( 1, )�; "?
 �!� &$

 �!� 1, �)��*+, �$ �
F 3�7Z' �	,CLUSTAL W 

�=
 (D ),) %�?
U6��D �5,�
 %,����C "b��5  �) ,� �,

�#�,) h�=� �#$)�=
 ��
�?� ��
 .($ 3�7Z' (D ���8

 �
FTC269486 �TC236359 �CJ613648  !

TC236628  �#�,) !) �!�5 i	 &
 (DMYB 

��  !) �,�,) ��C�$(#5�
  "b��5��C  3�7Z' ! ($�?�

 �
FTC270358  !TC238729 �#�,) i	 �!�5 (D 

MYB �� !) �,�,) ���C�$�
(#5 ) ��C "b��5	�) &c 

(#5�
 �� )�I �#�,)��C�$. ($ �#�Q=
�� &4
 (D �	N

TC251026 ! TC251032  �-,�� `�0- 1,(#5�
  ��H�,

 ($DNA  (D ��p&
 ��C�$ &c	��	 ($ (#2C ��#�$ z	�*
  

+�&,F/  �$	�0 "��$��� �%
�! Q�
27)BLASTX (�� "
�MYB R�H8�&�!	
4 �Q7�! ��&'� S�!  

TC Number Rice Gene ID 
BLAST X 

E value 
Arabidopsis Gene ID 

BALST X  
E value 

TC238371 OS06g0728700 1e-108 AT5G17300 9e-26 
TC 238729 OS05g0491500 3e-127 AT2G01060 5e-58 
TC251032 OS02g0680700 3e-106 AT5G52660 2e-86 
TC256962 OS01g0187900 2e-61 AT3G16350 8e-15 
TC253140 OS10g0561400 3e-99 AT5G47390 7e-46 
TC270358 OS12g0105600 3e-46 AT2G38300 6e-31 
TC236359 OS02g0624300 4e-95 ATMYB15/ATY19/MYB15 8e-66 
CJ613648 OS06g0258000 1e-111 Myb43 2e-69 
TC236628 OS05g0114700 2e-57 Myb111 1e-51 
TC269486 Os12g0567300 9e-119 Myb59 7e-68 
TC251026 OS06g0105800 5e-107 AT5G52660 4e-82 

  
  



   ��
�
�	

��� �: �� �
�! "�#$	 �%
�!  "
�MYB �&'� 
� ...  ��� 

  

)&=
	��  3�7Z' �	, &c	) �5,�
 �) (
�L��p) "=+ ($

��7^ �#�,)�	�
!� �1�+�  ���*
, �	C( ! "
�2C �

),) %�?
 ,� �&*=D �F�-�=
 . !) �	, �#$ 3!���(7Z' 

 �) &#I,(#5�
  ($ ��H�,DNA  (�#�N �#+, i	 �) ����

 )�$) �) �#-!&.TC251032 $+�#(�  �) �#�����L

TC251026 "+, ��C �	Rc	�O) ( P�C�.(  

($ �#�Q=
 �	, ��
!�?	�I /$,!� �##7� ��4��

 �-,�� m�+,&$ �i#*
F��#^ "I�) ��
F 3�7Z'

 ��#+,��#�N(#5�
  ($ ��H�,DNA($ �$ � z	�*
 �&#L��D

 �!� 1, PV�5CLUSTAL W R^, h&
 1, �)��*+, �$ ! �,

MEGA3  ($ �
F 3�7Z' %N (M#*
 �) (D �C �#+&�

 �,RM� �!&L (+MYB R2R3   !MYB R1   !MYB 

Related �#�K��
�C ���$ . P�Cy�!&L z	�*
 � ���$

�-,�� �	,�� %�?
 ,� �
�
) . P�C �	, �) (D %��Q=


�-,�� �"+, fg?�($ (D �7O&� ��
 %,��;Query 

%F&	1 ��
�),�
�I MYB �#$,�N i
�$ 1, w#�.!

 ���;68,RARTF  �!, �!&L !) �) ��
)�$ ��C Y�g*
,

�� %�?
 �	, (D ��*^&L �,&'�-,�� (D ),) �,&' ��


 h�+ �!&L �) (*^&L)MYB Related( �	 ! �	�O �

�-,�� �$ �*
�2C w#�.!�#$,�N 1, PV�5 9O&� ��


�
�,�
.  

() (�	$ �	����  

($�7Z' �	, %�#$ ��c-, �+�&$ ��4�� /	,&C �) �
F 3

(Q
�#L �J�� ��
�� �1!� !) 1, h��L  �'�  m��5  !  

 &$ ��&+ ! ���C 3�� ����D J�� "0� �P=0*�

m�+, �!� ! ),�� "=�' �) )�O�� P=7-,��*+) ��


��*^&L �,&' . ��'� !) �	, 1,RNA  Jg$ !) &
 1, PD

($ (?	� ! �	,�
 �$ wq+ ! �,&g*+, ,RM� 3��V

1�>N  1, �)��*+, R#-�
N )��� ���C �5,&8 ��
&LReal 

Time RT-PCR ��*^&L �,&' . P�C� ($  3��V

�� %�?
 ,� R#-�
N �	, z	�*
 �i#��=C�
) . m�+, &$

($ z	�*
 (+ %�#$ ����N "+)(7Z'  �
FTC238371 �

TC251026  !TC251032  �) ! J�� /	,&C !) &
 �)

�
 "^�$ !) &
 �) ! m��5 ! P=0*� �#��
F !) &
 �	,

"+, (*^�	 J	,R^,  �(?	� ! .�� �	,&$��$ ��2�*+, %,��

��#L �) J�� ($ a+�. �$ /2�&� ��
F 3�7Z' �	, (D )&D 

r&V ! ��*�
 h��L  �) J�� ($ a+�. �) ��#��
F 1, &4


�� %�#$ h��L ��#L�
�C . �) /K^ �
F 3�7Z' 1, �I&$

%�#$ ��#��
F i	 "^�	 J	,R^, %N %,R#� ! &##e� %�C

)TC238729  �'� �) ��&+ J�� �) ! (?	� "^�$ �)

SB169 .(%F �	, r6I&$ �
F 3�7Z' ��
TC256962 �

TC269486  3�7Z' ! �	,�
 "^�$ �) ! ���C J�� �)

 �
FTC270358 �TC236359  !CJ613648  J�� �)

 h!�K� ! m��5 �'� !) &
 �) ! (?	� "^�$ �) ! ��&+

%�#$"^�	 J
�D %�C . ���&+ J�� �)$#%F S�>, %� �


 ��=#� %��1 �)�  %��1 �) ! )&D &##e� �(*;�+�y ";�+ 

��7� %,�$ �	, (D ��*?L1�$ (#-!, "-�5 ($ ���$!)  

%F �	, S�>, (D "+, ��&+ X�C ($ a+�. �) ��
 ! %�#$  

  
  

TC236628        --------------------------------------------------ADEERLILSL 10 
TC269486        --WTEQEDMQLVCTVRLFGERRWDFIAKVSGLNRTGKSCRLRWVNYLM-TPHEERLILEL 57 
TC236359        --WTAEEDMTLVAHIEQHGHSNWRALPKQAGLLRCGKSCRLRWINYLNFTSDEEEAIIQL 58 
CJ613648        GPWTAEEDQKLVGFLLTHGHYCWRVVPKLAGLLRCGKSCRLRWTNYLD---EEQQLVIDL 57 
TC251032        ----------------------------------------ESWT------EQEHDKFLEA 14 
TC251026        ----------------------------------------ESWT------EPEHDKFLEA 14 
TC238729        ---------------------------------------RLRWT------SDLHSRFVDA 15 
TC270358        ---------------------------------------RLRWT------PELHHCFVRA 15 
                                                                     .  .:   
 
TC236628        HAEWGSRWSRIAR------KLPGRTDNEIKNYWRTHM 41 
TC269486        HARWGNRWSRIAR------KLPGRTDNEIKNYWRTHM 88 
TC236359        HAMLGNRWSTIAA------RLPGRTDNEIKNVWHTHL 89 
CJ613648        HAQLGNRWSKIAA------QLPGRTDNEIKNHWNTHI 88 
TC251032        LQLFDRDWKKIEA------FVGSKTVIQIRSHAQKY- 44 
TC251026        LQLFDRDWKKIEA------FVGSKTVIQIRSHAQKY- 44 
TC238729        IAQLGGPDRATPKGVLTVMGVPGITIYHVKSHLQKYR 52 
TC270358        IHRLGGQDRATPKLVLQLMNVRGLSIGHVKSHLQMYR 52 

  

 6��T /  �$	�0 �1����� S��	� ��A
7 "&�%	�'��4MYB �7� �UVJ EK� S�!  �&'� 
� S��	� S�	 "�
A . �
�
5 6L	� �A	�7

�$	�0 &'�� �� �
K7 	
 �&� EW
1A "
�.  
  

  

  

  

  

  

  

  



��X                    ������	
� �
�
�� ����  �	��	 �
�����

�� � � ����� 

  

�� 1�$ (#-!, "-�5 ($ wq+ ��
)&L J�� �) (D �-�5 �)

%F S�>, %�#$ ����C �) �
�  �� S�>, ! j!&C ";�+�y 

�� (�,), ";�+%F ��7	 �"^�	 �S�>, ��C Y�g*
, ��


�� a+�. ���C X&0� ($��
) . 1, �I&$ %�#$ ��c-,

%F �	,"C,) 3!��� �
 �$ (?	� ! �	,�
 "^�$ !) �) �
 .

�� PD �)%F %,����c-, m�+, &$ ,� k�^ ��
 %�#$ %�C

),) �,&' ��D �!&L ���p �) :�� %F !) &
 �) (D �	�


 %�?
 %�#$ J	,R^, �'� !) &
 �) ! 3�� ����D J��

�� �P��C ���
)TC238371 �TC251026  !

TC251032 �� %F i	 �) ���� ! �'� !) &
 �) (D �	�


�� %�?
 %�#$ J
�D J�� �P��C ���
)TC256962 �

TC269486  !CJ613648  �� %F �) (D �	�
	 J�� i

%�#$ �'� i	 �) ���� !�� &##e� %�C �P��C ���D

TC238729 )SB169 (y � %F J�� i	 �) (D �	�


 �) ! J
�D	,R^, J�� i	� %�?
 ,� J� �P��C ���
)

TC269486.  

  

 AT236628 Myb111

 AT269486 Myb59

Os269486 Os12g0567300

 TC269486

Os236628 OS05g011

 TC236628

 ATR1

 TC236359

 OS236359 OS02g0624300

AT236359 ATMYB15/ATY19/M

 AT613648 Myb43

 OS613648 OS06g0258000

 CJ613648

 WEREWOLF

 GL1

 CAPRICE

 CIRCADIAN

 TC251032

 Os251026 OS06g0105800

 TC251026

 AT251032

 Os251032 OS02g0680700

 AT251026 AT5G2660

 Os238729 OS05g0491500

 TC238729

 AT238729 AT2G01060

 AT270358

Os270358 OS12g0105

 TC27035893

94

72

71

99

69

56

48

100

81

98

93

92

98

78

82

57

79

39

49

57

60

51

29

37

0.2
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�

MYB  R�H8�&�!	
4)ATR1 �WEREWOL �GL1 �CAPRICE �CIRCADIAN CLOCK ASSOCIATED .(�$	�0 �1����� ��
12%	 
! 
�

 [�
 �	CLUSTAL W ���� �  [�
 �	 ��
12%	 
! 
\74 "&'!Neighbor–Joining �7� @
UVJ �MYB �	� 
	�J ��G	 ���� �% 
� 	
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6�و ) الف)در اندام هوايي h24 (يا  h6(نظر از زمان تنش  كه در دو تنش مختلف صرف MYBهاي  بندي الگوي بيان ژنگروه /[�
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