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�'�+ %'&�< �-�'L 2�-
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 k	�


 %'?" 
	��'� 
91" JL�� 45 ,W Y�G;�� 	
 �9��;7�5"�.� 
�a� 48 #�5
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 4'''5 ,I m�'''n?� +�)�H(	
 D

Archive of SID

www.SID.ir



����� ��	
� � 
���	�� ��
� � ���� /�	��������/��	 ! ��� � "#$)&'� (/�	#� )*+, 

��� 

"E!)..P!��Q3 �4 IS�� �	�� gus )��h p	57 (07� 7Q1� q�5�/ �� F�� 06=� H1 ��1.6�	��.3� 	� 	� 

)0E' L��` 0� F�=� � �	�� .1�d/ �� ��h p	57 �� �F1� �	�� 
	� F7�!(.

��FB).Q�'	7h.�8n/567� ��Q�� .� 9.6:	� ���J7	W��� X�7 �� � ��1.6:	��.3� ��U7 �4 �	gus 

��� ����	 
��� 
���� �� ����
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 �L =��. .47 �8� ,�	� :- " %�	�5��7�C 4@�;� 45�!* 4@�;� #��

 �'. 45 ,W Y�G;�� 2��5 +"	 "
 +� �;65 �	 %;!7 K- +"	 48 K'&7

�0;/��
 .%;!'7 K'- ,�'*+ 4'7 ��
�
 ,�!� 3�� ,�	� :- " �F*�+

%��9` ,W 	������� ,��5 ��gus * 45 �F/� �	 K- ,�*+ P�%;!7

g�%* ^��3�� �S�8 �-
)�"��(.

4!'�	 �'5 o?�':;)� �'O�	��� ,�-��. �;!�5 Y�5�� ,�'L 	�


 �!7 w�n* k"	MS �'�&� �'5 #�/'����90�]/� ����'5 2�'-

 �''��6� 	
 " �''��. ��''@���H�''�&� �''5 w�''n* 	
 =�''�. �

%&�* �����* %d�5 #�/����90�]/� �;�? 	
 ��..

/ �	�	�3Q�'	7h�'	 6\� Ie1��. 

&'� (�.�>7� g
��� ��. ��2 
� 

DNA %')��` �.+�'�I w89� %?�:;)� �O�	��� ,�-��. %*9�W 

,W 2��5 =�Lgus =��@�+ ^07�" �n� D�'0;��. 	��d +��:�&� 2�

)�rL�.(

=��@�+ ^07�" x��;� %'* ,�!'� +��:�&� 2� ,�'-��. 4'7 �'-


 =	�:L�D�"�H,W +� %p7 J� �d��) gus �	 �0;/- �	�
 D	


%?�) %* ,W #�� �d�� ,�-��. 4�G5 47 �0'L�5 .,W ,
9'5 �	�
 ��'S

gus 4'5 �9'5�* �'� " 	��'� �'&S 45 �� ,�-��. #�� +� oT$5 	
 

m�n?� |��d"T-DNA %*�L�5 .�'��]) �'�?
 45 DY"� 
	9* 	


%$`�''G�)Cross protection(�''��5 D	��''G* �''O�	��� 2�''-

%'';�I ��''`� 	
 �	 J''��9�5�''��5 q�''�� 2�''- ^-�''7 �''O�	���

%* �'�� " �'O�	��� ���5 "
�- 4@�;� 	
 " �0-
 4'5 �'O�	���

 4''*�
� �''L	 =	�/''<�L 
�''@�� ,�'' *� " =
�
 �''� �:�''L 2�''- 

Archive of SID

www.SID.ir



����� ��	
� � 
���	�� ��
� � ���� /�	��������/��	 ! ��� � "#$)&'� (/�	#� )*+, 

��g 

"r!A.�.�>7� g
��� i1	67 �4 
�.� �`	d6<� 
	�.3�	sh �� ��	=6�� 	� ��. ��2 
� gus .H�	$ L�	�� D�/./ 0� 	� ��� F7:

)�)t.��	� Kb . 1A�'� ))�'	 6\� Ie1��./ �	�	�3 .)A�'� )f.�s �	�	�3 �=
� F�	! ���
� 0� Ie1��./ .)_"S	7 

I�u� F�	! ���
� 0� 

"E!*..P!��Q3 �4 �	�� gus)��h v7� (Ie1��./ �	�3 0S	� � R.� �� .w$ 0� I��� �� :�	�3 R.� 

�.6
�)Ie1��./ .�s(?	� � R.� Ie1��./ �	�3 0S 

=	�/<�L 
	�
 
9'1" �'O�	������ 2�'-)��"��(
	9'* 	
 "

,W "
 +� % � �60� D�"
gus �� bar)j'&S 4'5 �*"�G* ,W ^'7

#�/����90�]/� (45 419� �5 " 
9L m�n?� �9�W 	
 4;/��9� #'�� 4'7 

���5 h�O;�� �61 	
 D,W Y�G;�� K;/�8 j&S 45 �"�G* 2�- ^'l

%* Y9&8 D�L�5 ���5 �� �- ,W 2�	�
 2�-gus �'�"	 %* #�5 +� �60� 

Y9&8 "���5 �� �- ,W 2�	�
 2�-bar
�l �0-�9< �L	 D�60� .

[(;1	� �!�6J�� ����h GUS 

,W o���:�L9;/�- ,9*+I +� �$5gus �'O�	��� ,�-��. 2"	 �5 

=��@�+ ^07�" 	
 47 ,�-��. +� % � �60� D%?�:;)� 3�� +��:�&� 2�

 ���5 ,W 45 �95�*gus 	
 �	 �ML	�3. ,W ,��5 D
95 =
�
 ,�!� �	 

�:/d %T$5 
�
 ,�!� 4d�8 " y�5 2�-)�rL�.(

%?�'G;�� ,W %��'7 ,�'�5 45 o6;0* 4!�:- ,�-��. 45 ,W Y�G;��

%:� %��' * P��'Z� �0��* o&*�9S " 

�.)Positional effect("

�'n� �	 ,I ,��5 D,W oL9*�< ��Z~'� o'* 	��'d -
�'0 .T-DNA 

%* Y�'$� �(�0S +� 	"
 �� J�
3� ���9� m�'n?� %/'�9�"	 =�'007

 Y�'$� 4'5 x;0* " 
9L 
9'L %?�'G;�� ,W ,�'�5 ,��'G� �'� 2+�'8 .

K- #�0C T-DNA %* %/'�9�"	 �'�� +� Y�$� _`�0* ,"	
 ���9�

 %/'�9�"	 �'�� +� Y�'$���� _`�0* ��)o0���'*"�l"�;- o)�9'� (


9L m�n?�)��.(,W ,�L �9*�< %'* D3'�� %?�'G;�� 4'5 �'��9�

Archive of SID

www.SID.ir



� 9	���6:	� ;<.� ;��.�m-!./ 01	2�� �	�3 0� �4 �	567� �� .8...  

��� 

%?�G;�� ,W P	9( #�� 	
 47 �L�5 %/�9�"	 +� v� |��d" �&S

 %* %/�9�"	 %?" 
9LRNA #'�� " �'8� 	��'����� =�'L ��?9� 

%p7 m�n?� 45 4;/5�" c&�� =���� ,"	
 %?�G;�� ,W 4��.�0C 2�-

 %* Y9&8 J� �L�5)�}.(D,�'-��. 	
 ,W o'L9*�< �M�
 �*�S

''�;*',�''L 4&DNA''G;�� '''��* 4''l �''8� %?�'/''�9�"	 |',I o

o* 

�.)�H.(

K- #�0C E�'$d�" ,�-��. #�� �8� # :* " =
9'F� �'O�	��� 

=��@�+ ^07�" 	
 =�L =��
 ���5 %.
9'?I �'&S 4'5 +��':�&� 2�

���5 �L�5 �9��;7�5"�.� �5 =�L %��++�5 ,�-��. 2�- .#;��'� k��5

 %8	�5 Do&(� ��?
 �� �0��* k�;!�5 2�- =�'�@�+ ^0'7�" ��@ 2�

+� X	�'< 	
 4'7 2��:8R� ,W J� �5 +��:�&� T-DNA  
9'1" 

D
	�
RT-PCR �e''8 	
 =�'L m�'n?� ,W ,�''�5 o'8	�5 k��'5 

RNA,	
�8 2�-3�?��I ",	
	9� " PR5 �8� +��� PR5.


�a'� 48 #�5 47 ��
�. NO!* _�Gn� #�� 	
LBA4404 D

C58 "EHA101 %0$* P"�]� ;�� 	
 2	�
 4'�9:�3�	 4'5 ,W Y�G

 ,9�/��p898 " 
	��� 
91" JL�� =��. y�5I2����'5 %��	�7 

Y�''G;�� 	
T-DNA
	�
 .K''- #�''0C 4''7 �''�
�. NO!''* 

4�9:�3�	 ^�� ,"�5 �- 4'5 ,W Y�'G;�� 	
 2����'5 ,�*���	 D�!7

 ��	�
 JL�� .,�'*+ #;��'. �'�� 	
 " x��';� #'�� +� =
�];8� �5

K- %;!7g��. #��0C D+"	 E��:;)� =�O�	��� 45�8
 4'7 �*I 

�M'L	�3. ,W +� %p7 J� �d��) 
91" �6�I +� %T$5gus +� �	 

=��@�+ ^07�" _��` %���:�L9;/'�- ,9'*+I " +��:�&� 2�GUS 

��
�
 ,�!�.

��	
� ���� ��	=6�� 

�.2
3�� 2�05	
D[.[ ".�.c� L .���� .�"
 =�'�. 	
 ��'5 %'��"��� �'5 4�-��. %��++�5 J'L�� 4'�� .,��'�� %'S�	+ �9'&S 4'&@* 

�:��}z���.

2. Ainsworth, C., S. Crossley, V. Buchanan-Wollaston, M. Thangavelu and J. Parker. 1995. Male and female flowers 
of the dioecious plant sorrel show different patterns of MADS box gene expression. Plant Cell 7:1583-1598. 

3. Ainsworth, C. 2000. Boys and girls come out to play: The molecular biology of dioecious plants. Ann. Bot. 86:211-
221. 

4. Cangelosi, G. A., R. G. Ankenbauer and E. W. Nester. 1990. Sugars induce the Agrobacterium virulence genes 
through a periplasmic binding protein and a transmembrane signal protein. Proc Natl Acad Sci USA. 87:6708–
6712. 

5. Chakrabarty, R., V. Viswakarma, S. R. Bhat, P. B. Kirti, B. D. Singh and V. L. Chopra. 2002. Agrobacterium-
mediated transformation of Cauliflower: optimization of protocol and development of Bt-transgenic cauliflower. 
J. Biosci. 27: 495-502.  

6. Culafic, L., S. Budimir, R. Vujicic and M. Neskovic. 1987 a. Induction of Somatic embryogenesis and embryo 
development in Rumex acetosella L. Plant Cell, Tissue and Organ Culture 11:125-131. 

7. De Clercq, J., M. Zamber, M. Van Montagu, W. Dillen and G. Angenon. 2002. An optimized Agrobacterium-
mediated transformation procedure for phaseolus acutifolius A. Gray. Plant Cell Rep. 21:333-340. 

8. De La Riva, G. A., J. Gonzalez-Cabrera, R. Vazquez-Pardon and C. Ayra-Pardo. 1998. Agrobacterium tumefaciens:
A natural tool for plant transformation. Electronic J. Biotechnol. 1:118-133. 

9. Dellaporta, S. L., J. Wood and J. B. Hicks. 1983. A plant DNA minipreparation: Version II., Plant Mol. Biol. Rep. 
1:19-21. 

10. Gelvin, S. B. 2000. Agrobacterium and plant genes involved in T-DNA transfer and integration. Annu Rev Plant 
Physiol. Plant Mol. Biol. 51:223–256. 

11. Gelvin, S. B. 2003. Agrobacterium-mediated plant transformation: the biology behind the “Gene-Jockeying” tool. 
Microbiol. and Mol. Biol. Rev. 67:16–37. 

12. Grant, S., A. Houben, B. Vyskot, J. Siroky, W. H. Pan, J. Macas and H. Saedler. 1994. Genetics of sex 
determination in flowering plants. Develop. Gen. 15:214- 230. 

13. Han, K. H., R. Meilan, C. Ma and S. H. Strauss. 2000. An Agrobacterium tumefaciens transformation protocol 
effective on a variety of cottonwood hybrids (Genus populus). Plant Cell Reports 19:315-320. 

14. Ishida, Y., H. Saito, S. Ohta, Y. Hiei, T. Komari and T. Kumashiro. 1996. High efficiency transformation of maize 
(Zea mays L.) mediated by Agrobacterium tumefaciens. Nat Biotechnol 14:745–750. 

Archive of SID

www.SID.ir



����� ��	
� � 
���	�� ��
� � ���� /�	��������/��	 ! ��� � "#$)&'� (/�	#� )*+, 

��� 

15. Jefferson, R. A. 1987. Assaying chimeric genes in plants: the genes fusion system. Plant Mol. Biol. Rep. 5: 387-405. 
16. Koroch, A., J. Kapteyn, H. R. Juliani and J. E. Simon. 2002. In Vitro Regener. PP: 522-526. and Agrobacterium 

transformation of Echinacea purpurea leaf explants. Terends in new crop and new uses. In: J. Janick and A. 
Whpkey (Eds.), ASHP Press, Alexandria, VA.  

17. Lievre, K., A. Hchn, T. L. Minh Tran, A. Gravot, B. Thomasset, F. Bourgaud and E. Gontier. 2005.Genetic 
transformatio of the medicinal plant Ruta graveolensl By an Agrobacterium tumefaciens-medieated method. Plant 
sci. 168:883-888. 

18. Maximova, S. N., A. M. Dandekar and M. J. Guiltinan. 1998. Investigation of Agrobacterium-mediated 
transformation of apple using green fluorescent protein: high transient expression and low stable transformation 
suggest that factors other than T-DNA transfer are rate-limiting. Plant Mol. Biol. 37:549–559. 

19. Meins, F. 2000. RNA degradation and models for post-transcriptional gene silencing. Plant Mol. Biol. 43:261–273. 
20. Meyer, P. 2000. Transcriptional transgene silencing and chromatin components. Plant Mol. Biol. 43:221–234. 
21. Mullins, K. V., D. J. Liewellyn, V. J. Hartney, S. Strauss and E. S. Dennis. 1997. Regeneration and transformation 

of Eucalyptus camaldulensis. Plant Cell Rep. 16:787-791. 
22. Park, S. H., S. C. Rose, C. Zapata, M. Srivatanakul and R. H. Smith.1998. Cross-protection and selectable marker 

genes in plant transformation. In Vitro Cell Dev Biol. 34:117-121. 
23. Parker, J. S. and M. S. Clark. 1991. Dosage sex-chromosome systems in plants. Plant Sci. 80:79-92. 
24. Shakib, A. M. 1999. MADS box genes in sorrel (Rumex acetosa L.). Ph.D Thesis, University of London. 
25. Somleva, M. N., Z. Tomaszewski and B. V. Conger. 2002. Agrobacterium-mediated genetic transformation of 

Switchgrass. Crop Sci. 42:2080-2087. 
26. Yampolsky,C. and H. Yampolsky. 1922. Distribution of the sex forms in the phanerogamic flora. Bibl. Genet. 3:1-

62. Renner, S. S. and R. E. Ricklefs. 1995. Dioecy and its correlates in the flowering plants. Amer. J. Bot. 
82:596-606. 

27. Zamber, M., N. Terryn, J. De clercq, S. De buck, W. Dillen, M. Van Montagu, D. Van Der Straeten and G. 
Angenon. 2003. Light strongly promotes gene transfer from Agrobacterium tumefaciens to plant cells. Planta 
216:580-586. 

Archive of SID

www.SID.ir


