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����� ���	
� �� ����� ��� ��� ����� ��� �� ��������� !����"�# !�	�� �$%�  &��' �%���

��� .(�
� �� )�' �� *+�, �����   ��-� /�0 � ��-� � �#��� �1� 2345� !����� �' ���

&������6� &��7 �+�849� !�� :;���7 �� ���#< !�� �1 ����' ����� ��� �� *+�, !�� .

1 �����' �;���7 :� �� :� �1 &����� =�>?@ ������ �� &�DNA  �� *+�,SSR-PCR  �� �47�6'

&������6� !��' ��A4#� ���� �, ���� .:#�B# �� ��$� ����' ��  � �C� !���7��DE �� �� �� ���

 ����FG#������� !���7��DE �' &��B� &������6� ��7�'Tst1 :>?@ ����� �� �� � �1 &��H4��  �� !�

 ���,bpIJJ �' �47�6' ��1 �C� �7��DE�� � .�� �A# :'  K �4C�7 ���@ *��� :' &��" �� ���

�1�' &��� !�� &������6� ��7�' � �C� �7��DE �� ��' �� ����FG#��� ����� . �� �' �LM� *���0

�C�7 ���@ N
' ���� �����E !���?9 ���B4,� O'�%� � &��".  

  

  

  

  

����+����  �,)$��� �,��  �DNA 	 ./� ���	 .0 �����  �,1 �����2 �3��	 ���4 �� ( 
�

.��" �,1 "�,�� �01 $�� 6,� 
� 
�0 �789; 	��<1  ���2 ��,��	)7 .(�$�� ���" ��  �,

���	 .0 .��0�>�� �0 �? � ./1 @���	 ���A�B ��C )�3�� � �� � � ����/� 
��C�B D

��4��� �E �����C�F0G �� 
� ���21 	� "�/ ���� �? H�� �� �, .�.��" 
� D �,1 "�,�� 

%B ��2 ��,��	 :�I0�E ����, ./ �J�?�� $� ���	 
��K�0 .� >��  ����	)DNA 3��	� L�>

	 �I0�E� ��2(.M�� ./ �J�? � � �,��  
 ��C �)�N �� OmRNA (@�� ���4 
��	 �� ���/ .  
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١٤  ���� �����/	�
 ���/������/����������� 

 

 ���  ���) ����	
������� ��retrotransposon � ������� ��� (
 ��� ��� 
� ������ ��  ���)�(��� �� �� ! �"  #� $#��% &�   ���#
 ����LTR )long-terminal repeat :» $#�'�� ���*�"  �+�#,�« ( ��

��� �$� .-��� /"��01�$� &2!  ���� ����" -��# 3�  �+�#,� ��"  4$#5
$###�'�� �� �� ��$###6�2 �###" ###7� ����	###
������ ��###� &8 .

����	
������ $92 LTR     �#;� �� ��#� <#��� ��  -��# 89$5#�� 
'�=�*� 
� �'7� �� ���� ��     �$#7� $#� �#� ���#�� Ty1-copia  �

Ty3-gypsy ��##� >?##6� �##��. �##��� �� $##92 �##�9$� !�� �'##6
������	
���� $92 Ty1-copia ��   �#'@�� ���#A �#B-$C� ��   � �#��

� ���B"�$2 ���� �� $��% �� $9�" ;��7 !��� ��D ���E�  ��?� �
�"$7$E�  87� ���)F !G( -�� �� ���� ��B /�$� ��, �� H �#� &

 87� ���)I( .    J$#�'�� �#� $#K�% ��Ty1-copia �, �� #" LmRNA 
�$K�� �� �?
� !��� $92 -���  A$#� ��#�= �� ��     ���#� �#� � !��#�$�
 �$��)/
� �� /
� (�$M ���=2 � ���B"�$2  �?#
� ��  $#92  #" 3

 �9��� ����	
��������9$� �� !� � $�N� � ���= /� ��� �� �$
##� /�$##� �##9� ��##� )O.( $P �##� �##Q� $##�##" �$���$##7 ���##� ���

�?
� �����2 ����	
������ 7��� !$9�  #� $��%�  R,� �#��� S$#T 
'�=�*� �EN����2 7 U�$����V�$* ��  �B-$C� ���� ���=  8#7� ��

�##9� )W !X !�(. ##N9 ��� !$'##7�� &Kalendar  ���$##*N9 �)YZ (
[�� $#############9�"  �#############� ��#############7��IRAP 

)Inter Retrotransposon Amplification Polymorphism :
»V*##��E\� ]* S$##BCA##�##� U�##� ������	##
������ & $##9« ( �

REMAP)REtrotransposon  Microsatellite  Amplification 

 Polymorphism :»V*###��E\� ]* S$###BCA###� ###� ��###� �� &
� � ����	
������" ����9$#�H« (P ���  ���#� �$�E#6    �#� �#��  �% �#�

 ^$7��$1� 861��2 '�=�*� $E5� ��2 7���� V*��E\� �$��  ��
-$B@� 8����	
���  $#92 LTR �   3#N� �#�  -��#�  $#92 '�=� #*� 

$�'�� �� �� ��Q��2 ��$6�  �$��$K�� �� ����.   

��$��� �� �� 2$9 D�7 2��_� `��� !�E��� ���� 2���  $� �T��� 2$9
�6M� �����$6"�� �= <'7���$� ���� aT$� �$�   �#� �6M� 2$9

    �#AR �$#K�� � ��#� �#T��� <��� �b�� <'?"�    �� �'#6��� 2$#9
�� �"0P$� c$E'Q� �E� .�AR  2$9  �#�= d�e ��� <��� �� �'6���

  �#� fE"H#� ��� ����� �� �KE� ��� &"� � ���� f"�H@� ��  ��#� .
���� !�'7���$� S$eg h0M 2��� &"H1"$Q /M ��� 3"   �� 2�#��

�������� 2���"$P$�  86� i�j� �� $9���� ���6 �2 87� .  k#"
   �"$#�� �#"=� ���l !��������m 2���"$P$� 2$�-� 2��� ��$7 [��

�j�  �-�V#7 ��
� 8T�7 �� ���l aT$� �m ��\ !87� i  8#@$�
 ^�-$��������m �B�5, 8m�M �K�'� �� � ��� DCA �� $9  $#92 

�� /'?� J�V7  ���)YY !Y�.(  �7��� !�n$M L��j <�-�� h�9
`��� �� ��������� 2���"$P$� �$K"� 2��%�$�  2$9F1  i�j� ��

87� ���� 86�.  

  

  

� (���� ���:  

 $#�� U�$�    �#�"�V	"� �$#�� !�#6"$��% �9)FO=xF=n� (  �� /#g$M
�########AR ♂ Solanum phureja )�G=x�=n�(     � 

♀ Solanum acaule )GX=xG=n� (��� .����Q  �� pP $9mmIqF 
 ��Q ��r �� ��� � ��� J�Vj� ��ZY/Z %   �#� �"�#7 8"�V��	�9

 S��YZ  �$6@ 8j ���A�mbar�Zq ���� ���eT�n .  $#� p	7
/"�'7� �C�� c%   8#6� i�j� �� � ��� ���� �6'
�MS )YF( 

 2$###�� �� �C°�G !$E###����" YO  8T$###7 ��� �� S�###� $###�
���µmolm-2s-1 �X ���� 86� . 2����"H�$"���2 �u9$��    H#�� $#9

�� ��$e'7� ��$6� �C�j� i"��� � 86� i�j� ��.  

 �� ^�-$� �"���$� 2���[��   2�$�E#6�PKarp   ���$#*N9 �)YG (
�� ��$e'7� .����   �� �#'e9 �#7 S�� �� �$�� �� ��� ��Q �� pP $

 86� i�j�MS+NAA 0.1mg/l ���� 86� ��$Q )  /*#�Y( .
86� !^�-$� <VM�� �� 2���"$P$� 2$�-� 2���    $#� i�#j� �7 �� $9

 U�� J�'E� 2$9$��C°�� !C°�G � !C°�O  ���#� 2����1� .  �#7
 �� ^�-$� ��-� �� pP �'e9MS+GA3 5mg/l  pP � ���� /�'E�

� �I  �#6"� 2��� �1"� <'e9    �#� �#"��MS   ��#���9 ���#�   /#�'E�
���� .�A$7 ���v �� pP �'e9 �$�\ �u9$�� !$9   ��#Q ^�-$m �� $9

 2$�� �� �C°�Zq   ��#� 2���#�1��.                                 . 
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 /*�Y (D�7 `�� ^�-$� 86� i�j� �� ��� 86� !��w�V	"� �E���  �"��)87�� (����Q � ^�-$� �  �$K"� 2$9

�� �� ��� �% 2)x\ .( 4$5"�� >�$� i� J�,mmI 87�.  

  

  

� (	
��� �� ������ �� �������:  

  y��?'#7�DNA    ^$#7� �#�[�� Tai & Tanksley )YI (  �$#K��
8##@��. S$##N�;E 2��##� ##���M <##��\� SSR-PCR  ��[�� 
Provan )YO (�� ��$e'7� .����9$�H"� c$?'�� ���� �� $9   �$#K�� 2�

�g$z'�� �� ��RT �� ��   J�#zj� !����= �$*� �9 2��� ����
�'M `�-�N9 �������� �9 �� ��� ��-� � U����� �$*�+�  ��$#e'

`�-�N9 �9 $ ��$� �'��� ��$� ��$"�� /�$A ��$���Q .��$r% 2$9�
�� ����� S�$5T ��� ��$e'7� :STM2020 !STM1064 !LernalX !

STM1100 !STM0028 !STM1021 !STM1106  �STM2005 
) ������ �� LVB'� D��  ����= 2$9I !II !V !VI !VII !IX !X  �

XI!  U�$N� {5E�YW .( ��DNA   �#�-�� �9$�� ��$� �� ��� y��?'7�
)^�-$m /�|6 �� /5A (fEm�� 2�7 �9 ��PCR   �9$#� ���ET ��

�� ��$e'7�.  

���2  #7���� -$B@ #� ����	#
������ 8  $#9!  �� ��[�� IRAP  �
REMAP  �#� ��$e'7�.  ��#�2 [�� IRAP  �� ���$#r% Tst1A  �

Tst1B ) J��QY (  �#�$���Q ��, ��    8#@�� ���#A ��$e'#7� ���#�. 
 ##���M <##��\� IRAP �##�H   ^$##7� �##�[�� Lightbourn  �

 ���$*N9)YX ( #M��,�  �#� . ��#Q�2 [�� REMAP   #��� $#�� 
 ��$6�IRAP � $� �� �$K��" �� S�$e &"*�  �����$r%$92  8@�

"$ 86��� $9�1�$6�2 �"�H����9$  8;Vr �$N9 $� ���$#r% IRAP 
 fE��� }�V?� ��PCR �� ���H@�.   

����% $92 �" ��� ��2  �#��N�  $#92    ��#� �#B-$C� ���#�2 -$B@ #� 8
-$N'M�� !����	
������ 0P �$K��"8@�:  

~-� (PCR  $�"*�  �� �����$r% Tst1A " $Tst1B  �"*� 
 �����$r%$###92 STM1064F !STM1064R !LernalXF !

LernalXR !STM2005F � !STM2005R) . J��QY �� !
 ��NK�Y�  fE���REMAP ���2 ���N� �9(  

c (PCR  $##����$r%$##92 � 8##6��� � 8##@�" ����9$##�H
) �9$�SSR-PCR(.  

y (PCR  $����$r%$92  ����	
������) �9$�IRAP.(  

 ���@��'*-� ��$�% J= [�� �� ��)I/Y�   >�$#� $� ���N9 !��$�%
Invitrogen 100bp ladder ���2 $9��$� U����� ���%��( P$� ���R2 

) �$1'7� $�ABI Prism 3100 Genetic Analyzer ( 8#@�� �$K�� .
$9��$� ��2 �"�� �� ��� �$K2 � p*T ��$�% J="K�� J$'�  !�#� �

 �$'�"P$� ���@��'*-� ���R2 ���� $   ��H#@�ABI Prism Genotyper 
8@�� ���A �7��� ����.  
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 J��QY (9���$r%�n$M L��j �� ��$e'7� ���� 2$  
�$�   �-��)5'- 3'(  {5E�  

Tst1A CTAAATCTGCCTACTCATTCAA YX  

Tst1B GACCAAATAAACTAATCAATCCC q  

STM1064F GTTCTTTTGGTGGTTTTCCT YW  

STM1064R TTATTTCTCTGTTGTTGCTG YW  

LernalXF CTCACCCACAAAGAAAATTC YW  

LernalXR CTAACAAACATTGTACAACAATAATC YW  

STM2005F TTTAAGTTCTCAGTTCTGCAGGG YW  

STM2005R GTCATAACCTTTACCATTGCTGG YW  

  

  

  

7��� ��� $92 �� �� ��� �$K��2 Y�X �� ���$#� <u9$�"   �� ��#�
BNQ�-�� 8� !� ���BGZYZ    ���#� �#7��� ����9$#�H"� �1�$6� . ��

 !���B &"�WZG �$|� �� �1�$6�    �$#;'�� ���#� 2$#9 ) ���#j� �� U
bpYZZ  $bp�ZZ(    � !���#6� ��9$#6�YY�    8#�BNQ �� �#u9$��

      ���� 8#7� �� �� ��#� 2$9�1�$#6� �� �#*" /A��#M ��� �B-$C�
����� .  

�������m [�$N�  �#u9$�� �� ��T �7 �� $9    ��#� �"���$#� 2$#9 
)���N� $92 090D !186A  �191C(  87� �� �r��VT �m ��� �$6�

 ��9 !����9$�H"� 2$9�1�$6� ���������m �� k"��    �� ��#� 2$#9
����� 87� �� ���. EuN9� &$'�"  P$#� ���#@��'*-� �� /g$M ���R2 

fE##��� �� ��� �$##6� $##92 PCR  ���##7 �##��N�  )099D!100D  �
191C� �##� !##� �##� L##VB'� D�$##9�$N2 $##���" C°�� !C°��  �

C°�G(  $9�1�$#6� ��2   � �#� }�#���" ����9$#�H   � $#��% �� $#9 #" ��
��6�  !���CA$B� 
�� �$;'�� ���� �M �� �'��H� �$-��87� ��� � 

) /*��(. �"���N� &   fE#��� �� $9REMAP     ���#A ��#��% ���#�
� !�E'@��� �" &��D  ��"*�  �����$r% $#92   8#@� #"  8#6��� $

SSR-PCR  � h0M"*�  �����$r%$92 Tst1A " $Tst1B $Q ��2 
�� ��$e'7� �%.  

�� �� !��NK� fE���   $#92 REMAP �   �� $#�E !��#� �$#K� #� D
���$r%$##92 8##@�/� 8##6���" U���9$##�HSTM1064  $##����$##r% 
Tst1A *6 �� �KE�� ���% 87� �� ��$� ���� �� �� �� �� ��$� /

bpYZZ "��� �'��H� $ :~-� ( �� }���� ��$� <��N�191C  $� ���$#r% 
� 8##6���" U���9$##�HSTM1064  ����$##r% Tst1A ) /*##�F !

 39$\W .(c ( � �#�$�    <#��N� �#� }�#��100D   $#� ���$#r%   8#@�
�" U���9$�HSTM1064  ����$r% Tst1A )  /*#�F  3#9$\ !YY.( 

-� ���J�zj� ������ ���� 3\�� / $92 PCR   <#��N� ���� �� �
��9$�>-$� ! �$72 B ���-�� &�   ��#�% 8#7� �� S+�zj�  ��

 fE���REMAP �6� &*N�.    hR#� �#� ���$#r% Tst1A   �� �#�
fE��� $92 REMAP  $�STM1064 " 3"�� �]���M $ � ��$�"  �$#K
 !������$r% Tst1B � ������N� �'6 $9��$� $92 �"�$2 �"��N� �$K .

 <��N� ��100D !���$r% Tst1B  �� �� #�  $#� D ���$#r%   8#6���
STM1064 ) /*�F U�$N� 39$\ !G ( <��N� �� �191C  #N9� &

���$r%  $����$r%$92   8#6��� � 8@�STM1064 )  /*#�F !  �#�
��39$\ D $92  U�$N�O  �Y� (� ���B"�$2 � ��$�" �� ��� �$K

�� U�����"5�  �� $��%bp�ZZ � $� �� fbpYZZZ l'����� �.  
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 /*�� ( �� /g$M S+�zj� f"$N�SSR-PCR ���N� 2���  D�#7 ^�-$� �� ��� �"���$� 2$9     <V�#7� �#� !�#E���
��� 2�R�P$� ���@��'*-� ��H@� .���N� $9 2)~-� ( $)� ( �9$� �$�� �� LVB'�)^�-$� �� f�P �"�� ( }���� D�� �� �

����9$�H"� ��  2$9LernalX !STM1069 !STM1021 � !STM2005 �� �E�$�) .� :( <��N�100D     ���$#r% $#� ���#N9
 U���9$�H"�STM1064) .� :( <��N�090D  U���9$�H"� ���$r% $� ���N9LernalX) .� :( <��N�191C   ���$#r% $� ���N9
 U���9$�H"�STM1064 .    �"$#'� U�9$#6� 2��#� �$;'�� ���� U���j� 2�'
�$� <�CE�SSR-PCR    �� ��$e'#7� ���#�

 J�zj� ������ h�B� ��@� ��j� ���T� � �n$M L��jPCR  �$� 8eQ D
M��)bp (�� �E�$�.  

  

  

  

-�� h�9 �� $K�% ����j <�7��� !�n$M L� $P"���2 �������� $9 
$9�1�$6� 3N� ��2 �"  � c$#?'�� !���#� ����9$�H" ����9$#�H  $#92 

g$z'��� ���= ���� �9� �� ��;E� ��"�$� �������� $9   S��#g
��� �'@�� .�����@� 
��+$� �$2 �P$�"� $9�1�$6� ��� �" �� ��@ &

��"�P$� �� ��� 8"+� �� 87� &*N� $9�1�$6� ��� �" #V� r #� �
$P$� ��"���2 ���=� ���� H2 �9� . � �#� #" ̂ $#7� &    U�9$#6� $#� �

 S+�zj� ���� �B�5, ��r U�����SSR-PCR �H@� �� J�� ��" f
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l���$N'�$7 S���  ��� ��� �1�$6�"����9$�H  ���ET ��"-� 3� /

-$N'M�� -$B@ � ��C������	
������ 8 $9 � #� H #N9 ���  $'#7�� &
7���� ��.  

$9��$� U�9$6��"  �� ��$e'7� $� ��" 3���$r% �"  � ����9$#�H #" 3
���$r% $�'�� �� �� ����	
������2 DNA    ��#@ !��#� /g$M

 &'@�� ���A"�H� �� ����	
������ �� �?
� 3"*� �"  ����9$#�H
�� ��"� 8� �E� .�'*� �2 �j �� ���� �Q� DVQ �n$M L�  !�E�

 ��$� �� U����� �� �Q�  �� /#g$MPCR     <#��N� �#� }�#���191C 
 �� 87����$r%  ����	
������Tst1A  �" #*�  �� �� ���$#r%– 

 8@�"86��� $q �" U���9$�HSTM1064 ��� ��$e'7� $��% �� .�" &
��� ��$� ��2 ���$r%$92 STM1064F  �STM1064R ! � ���D 

������ �2  J�$B�bpYZZ<  �bpYIZ ����� ) /*�F39$\ !  $#92 W 
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T ���J$M &! $�"��� �$ 
e �� �� 87�� $#'� �" � �� /#g$M � #" &
$��%"$� f"� ���A �;��� �'*� �E\ � #��� :     �#� �#Q� $#� �#*�% J��

�"�j �� �*E #�  -�� h�#9 !�#n$M L #� #7��� ��  � ��#n��" �#12 
)$P$�"���2 ��������� ( $#'� � ����"  � �� ��#� �#w��� � #"  �'#��� &

$'�"5EQ �� �"�j &�� �$N� �� L�  87� ��+ !���% S$B-$C��  $�
7��� h�9� �"�P &" � ��� �$K�� ��" �#'@$  $#92 � #"�j & #� L  $#�

$��%"f $92  ������*���N� � $92 `�H�  ���" ��#� � .  �#*�% ���

� S$BCA� 3\�� �$DNA �� ��2 � ��$�% J=� +� �� �E��� #" /

�"�12 ){NK �VNQ �� ���$r%$9 $�'�� ��2 J= (� #�� H"   ��#� �$#K
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861�� �$1�2 '�=�*�  [�� ��IRAP  ��$�.  

$'�" #g �� !�n$M <B-$C� �� S�� #�" '#7�� ��   ��$#P $#� !�% �2  ��
�j����##?N9 ��$##6� S$##�� ���� .Pearce  �Kumar )Y� ( J$##B@

����	
��� ��� $92 7�D ���E� , �� ��� ��@" >-$#� �E  �$#72 
���� [��H� 87RP���P ��� .��$6� [��H�� ��   ��#� J$#B@ �� H

 ����	###
���Tnt1 ###M ��###� �����@ &">-$###� �###E �$###72 
 87RP���P��6'E  87� ���)�Z .(�"-$B@ &� #��� ��Q� �� 8� 

fE $92 �$�� ��� ��"���� ��� i ���6 �2 ��� 85
���� �   �#�
� �;� ���   -� �#� �#7� #� /  ���#�H�%" #N�    ��@ �� �#'@� �$#� �#�"  �#E
>-$� �$72 �� 87RP���P2 87� ���� . �� $K�% ��� #"  �'#7� &
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, ����	
���� 86��� /M���q  �� �^�-$� �$1E9 �� �#"q   J$#B@
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 /*�F ( fE��� �� /g$M 2$9��$�REMAP ���N� 2��� D�7 ^�-$� �� ��� �"���$� 2$9 �E���.  
L : S$BCA J�, &��B 2��� >�$�)Invitrogen 100bp ladder(  
1:  �9$� <��N�)^�-$� �� f�P �"�� ( 2$9���$r% ���N9 ��STM1064F  �STM1064R ) �9$�SSR-PCR.(  

2:  <��N�099D  2$9���$r% ���N9 ��STM1064R  +Tst1B   

3: <��N� 099D  2$9���$r% ���N9 ��STM1064R  +Tst1A  

4:  <��N�100D  2$9���$r% ���N9 ��STM1064R  +Tst1B  

5:  <��N�100D  2$9���$r% ���N9 ��STM1064R  +Tst1A  

6:  <��N�191C  2$9���$r% ���N9 ��STM1064R  +Tst1B  

7:  <��N�191C  2$9���$r% ���N9 ��STM1064R  +Tst1A  

8:  <��N�099D  2$9���$r% ���N9 ��STM1064F  +Tst1B  

9:  <��N�099D  2$9���$r% ���N9 ��STM1064F  +Tst1A  

10:  <��N�100D  2$9���$r% ���N9 ��STM1064F  +Tst1B  

11:  <��N�100D  8@� ���$r% ���N9 ��STM1064F  +Tst1A  

12:  <��N�191C  2$9���$r% ���N9 ��STM1064F  +Tst1B  

13:  <��N�191C � 2$9���$r% ���N9 �STM1064F  +Tst1A  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
84

43
9.

13
87

.3
.2

.2
.1

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

g.
ge

ne
tic

s.
ir

 o
n 

20
25

-0
6-

13
 ]

 

                               7 / 8

https://dor.isc.ac/dor/20.1001.1.20084439.1387.3.2.2.1
https://mg.genetics.ir/article-1-1195-fa.html


   ���� ����	
����� �� ���������� ����� ����� �� ����...                                                       ���	 
���� ��	 	���� ��	�� ���������   

٢٠  ���� �����/	�
 ���/������/����������� 

 

 

 

 

1- Fedoroff, N V (1989). About maize transposable 
elements and development. Cell 56(2): 181-191 

2- Bushman, F (2002). Genes floating on a sea of 
retrotransposons. In: Lateral DNA Transfer: Mechanisms 
and Consequences (F Bushman) New York, Cold Spring 
Harbor 

3- Grandbastien, M A, Spielmann, A and Caboche, M 
(1989). Tnt1, a mobile retroviral-like transposable element 
of tobacco isolated by plant-cell genetics. Nature 
337(6205): 376-380 

4- Flavell, A J, Smith, D B and Kumar, A (1992). Extreme 
heterogeneity of Ty1-copia group retrotransposons in 
plants. Molecular and General Genetics 231(2): 233-242 

5- Camirand, A and Brisson, N (1990). The complete 
nucleotide sequence of the Tst1 retrotransposon of potato. 
Nucleic Acids Research 18: 4929 

6- SanMiguel, P and Tikhonov, A (1996). Nested 
retrotransposons in the intergenic regions of the maize 
genome. Science 274(5288): 765-768 

7- Finnegan, D J (1989). Eukaryotic transposable elements 
and genome evolution. Trends in Genetics 5(4): 103-107 

8- Kumar, A and Bennetzen, J L (1999) Plant 
retrotransposons. Annual Review of Genetics 33: 479-532 

9- Kumar, A and Hirochika, H (2001). Applications of 
retrotransposons as genetic tools in plant biology. Trends 
in Plant Science 6(3): 127-134 

10- Kalendar, R, Grob, T, Regina, M, Suoniemi, A and 
Schulman, A (1999). IRAP and REMAP: Two new 
retrotransposon-based DNA fingerprinting techniques. 
Theoretical and Applied Genetics 98(5):704-711 

11- Bennett, M D, Finch, R A and Barclay, I R (1976). 
The time and rate of chromosome elimination in Hordeum 
hybrids. Chromosoma, 54: 175-200. 

12- Pickering, R A (1985). Partial control of chromosome 
elimination by temperature in immature embryos of 
Hordeum vulgare L. × Hordeum bulbosum L. Euphytica, 
34(3): 869-874. 

13- Murashige, T and Skoog, F (1962). A revised medium 
for rapid growth and bioassays with tobacco tissue 
cultures. Physiologia Plantarum, 15: 473-497. 

14- Karp, A, Risiott, R, Jones, M G K and Bright, S W J 
(1984). Chromosome doubling in monohaploid and 
dihaploid potatoes by regeneration from cultured leaf 
explant. Plant Cell, Tissue and Organ Culture 3: 363-373 

15- Tai, H T and Tanksley, S D (1990). A rapid and 
inexpensive method for isolation of total DNA from 

dehydrated plant tissue. Plant Molecular Biology Reporter, 
8: 297-303. 

16- Provan, J, Powell, W and Waugh, R (1996). 
Microsatellite analysis of relationships within cultivated 
potato (Solanum tuberosum). Theoretical and Applied 
Genetics 92: 1078-1084 

17- Milbourne, D, Meyer, R C, Collins, A J, Ramsay, L D, 
Gebhardt, C and Waugh, R (1998). Isolation, 
characterisation and mapping of simple sequence repeat 
loci in potato. Molecular and General Genetics, 259: 233-
245 

18- Lightbourn, G and Veilleux, R (2003). 
Retrotransposon-based markers to characterize somatic 
hybrids and assess variation induced by protoplast fusion 
of monoploid potato. Acta Horticulturae 619: 35-43 

19- Pearce, S R and Kumar A (1996). Activation of the 
Ty1-copia group retrotransposons of potato (Solanum 
tuberosum) during protoplast isolation. Plant Cell Reports 
15(12): 949-953 

20- Pouteau, S and Huttner, E (1991). Specific expression 
of the tobacco Tnt1 retrotransposon in protoplasts. EMBO 
Journal 10(7): 1911-1918 

21- Hirochika, H and Sugimoto, K (1996). 
Retrotransposons of rice involved in mutations induced by 
tissue culture. Proceedings of the National Academy of 
Sciences of the United States of America 93(15): 7783-
7788. 

22- Harding, K (1991). Molecular stability of the 
ribosomal RNA genes in Solanum tuberosum plants 
recovered from slow growth and cryopreservation. 
Euphytica 55(2): 141-146 

23- Potter, R and Jones, M G K (1991). An assessment of 
genetic stability of potato in vitro by molecular and 

phenotypic analysis. Plant Science 76(2):239-248 

24- Wilkinson, M J (1992). The partial stability of 
additional chromosomes in Solanum tuberosum cv. 
Torridon. Euphytica 60: 115-122 

����� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
84

43
9.

13
87

.3
.2

.2
.1

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

g.
ge

ne
tic

s.
ir

 o
n 

20
25

-0
6-

13
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               8 / 8

https://dor.isc.ac/dor/20.1001.1.20084439.1387.3.2.2.1
https://mg.genetics.ir/article-1-1195-fa.html
http://www.tcpdf.org

