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�����<!0 �!"U 94"  .  
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� �0 "1
� �0 "1
� �0 "1
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! �0�[��"# .� .�+7M L�3<�# L���(U � ��# .� 7! � 7!"� )1
�� %K17 �0 (ORF 1a  %�  

�"��
	"�7
FM 96� 
� hV
^�R! � T36CP�  T30k17� � �"� %�
+0 
� h f
^�! jm � jj 

��
/ %��0�X$� � 0!"� �0"�"� ���)
	 S$< Ax � Bx .(  :�+M 9/�� )
HQU :7!��!moa 7
� 

!"� T36CP � kbp!"� 7
�  T30K170�� .  

 7! :�+M 9/�� )u�^P+PCR7
/ %�
(�	 %�
(�	 98
V! �  '�M 
� 
	�E 
	<"� � 

EcoR I � Pst IT
� � �< �)
	 S$<x�B  � a� B .(H���7
/ %�
(�	 )u�^P+ r0!"� L 


	 r0!"� %  0!0 .
3� :�< .� CP25U0 � f�Q� �
Omoa�
1 � 7
� 96� 
	 .��   ��"< 


# �� .
ATG � TGA
	 r0!"� � ���(	 1
� %� t��"+ � %K17 �0 ORF 1a  f�Q� kbp 96� 

+ 7
�� ��<
� .!�� %�� 7! %xc!�� �/�"� 0��+ %� )f���x(
	"�7
FM 96� 
� �.
+"  .
�/!  

T36CP � T30K17X$� �8�� !� �
_��!0��+ %HQU � "�8
1 �0 ��0��� ���2  %  �
	 BK� EF" 

7�!�� �
�D  0
� %,KBL12 KO-10� KG-27�  KH-4  "�7
FM 96� 
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B A 

BAM-12, BAM-26 KBL12 � KO-7 "�7
FM 
� �T30K17X$� �0">� "���� .��!
	 r0!"� t
* 


	 .� 
� :�+M 9/�� CP251
� � � %K17 �0 ORF 1a  Z��� CTV 9/K� �!'4! Z"� g�  
� 

H���0"� L��.  

 

 

 

 

 

 

 

 

 استان كرمان با آغازگر يه هاي جداCTV  از ژنوم RT-PCRج الكتروفورز محصول ي نتاA)  - 1شكل 

 شده مربوط به ژن يانه ساز  الكتروفورز تعدادي از محصولات همسT36CP  (B. ياختصاص

CPي برشيم هايمار با آنزي پس از ت EcoR I و Pst I )  6 راهك شماره ؛ )1-5راهك هاي   

  .يك كيلو باز. اي. ان. نشانگر دي
Fig. 1. A) Electrophoresis pattern of RT-PCR products with citrus samples from Kerman province using, 

T36CP primer pair. B) Lane 1-5, electrophoresis pattern of some cloned PCR products of 

CTV-CP gene after treatment with Eco RI and Pst I restriction enzymes. Lane 6, 1kb DNA 

Marker. 

  

/�"�/�"�/�"�/�"�������� ���� ��� ���� ��� ���� ��� ���� ����$$$$����� � � � ����"� &�""� &�""� &�""� &�"����!�� �0 !'�(!�� �0 !'�(!�� �0 !'�(!�� �0 !'�(����
	 %
	 %
	 %
	 %.
+"  .
�/! .
+"  .
�/! .
+"  .
�/! .
+"  .
�/!         

M &
/!"�8
��0� E	 '�q 7
/
���D  %� (multiple sequence alignment)+M r0!"� � ��

/!��[��"# �3<�# L�!�� %� � 7! %xc!�� � �0 %  .
+"e .
�/! %PCR "�7
FM 
�  T36CP 

X$��0"� "�� � ��0�� :��"�3� 9	
*< L)C/��� �/��(%!�� 
� !� �%��M %U
/ % !8
  ��"6�  
  

 )SY568( !�� � ��0�7 %� � L#!� %s	
),(NUagA) ?/�� – �/��(% ��0!0 .
3�  .8
1 �0� 

"_� 7! %e1
� � %K17�# .� �� 7!"��"�3� %�
3� L)xbb��/�� (% 
� !��!�� ��6R %� q 7!
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B A 

�
=/!� 
T318A) (!�� 
� �H� %��0 �0 �� % NUagA L#!� 7!)�/�C��/�C(%!�� � � %  SY568 7!

8
 ��"6� 
)po,x�pm,c (%���<!0 . .� %� t��"+ Z!"�����0CP�# � � 7!"�) Si<c ( 7! :0
6�/! 
�

Z"� �!'4!Mega 3.1 B�� &
/! "� � Neighbor-Joining0"� E/� � �)Saitou & Nei 1987 .(

8
�M &
/!"��4 '�������$���[� �� r0!"� ��.� CP %� �!���%  !'\+ :�"� �0 �0 .
+"e .
�/! 

���4"� �!"U .!���% 
	E�   )Bam-12, Bam-26 (T�7�! �� %KO7) ( !�� �0  :!"�	 %��%  7! 

��3e f
�<)Alavi et al. 2005 (�s�	 ��!�� L�% 
	 SY568, T318A, Cheju, NUagA �0 � g

!�� �< � :�"��% 0 � .
+"e .
�/! ">!�� S+
<�
	 %(1 �0
�M L KH10)( �� � 94"KG9, 

KG10, KG11)( ��!�� g� E� %(KBA12).
F�V �  (KS7) !�� :!"�	 %��% 
	 Mexico, Qhan 

 �T360 :�"� �0 �
�">���4"� . 

 

 

 

 

 

 

 

 

 

 استان كرمان با آغازگر يه هاي جداCTV  از ژنوم RT-PCRج الكتروفورز محصول ينتا) A-2شكل 

 شده مربوط به يالكتروفورز محصولات همسانه ساز1- 4راهك )  T30K17 .B ياختصاص

 و EcoR I ي برشيم هايمار با آنزيز تپس ا  ORF 1a) در K17ناحيه (مراز يقسمتي از ژن پل

Pst I . يك كيلو باز. اي. ان. نشانگر دي 6راهك شماره.  
Fig. 2. A) Electrophoresis pattern of RT-PCR products with citrus samples from Kerman province using 

CTV specific primer pair T30K17. B) Lane 1-5, electrophoresis pattern of cloned PCR 

products of a part of CTV polymerase gene after treatment with Eco RI and Pst I restriction 

enzymes. lane 6, 1kb DNA Marker. 
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  موجود در  بانـك ژن CTV يه هايجدا كرمان با  CTVه هاييدندروگرام مربوط به مقايسه جدا -3شكل 

ــر اســاس ــرادف ق  ب ــ نوكلئوت672طعــه ت ــ نوكلئوت409 و قطعــه CP  (A)  ژن يدي  ژن يدي

جدايـه هـاي كرمـان بـا دايـره مشـخص            . 3 براي كوتاهه ها رجوع شود به جدول         .(B)مرازيپل

  .اند شده
Fig. 3.  Dendrogram showing the genetic relationships of Kerman's CTV isolates with other CTV isolates 

based of  sequences of  CP gene (A) and the K17 region of polymerase gene (B). See Table 3 for 

abbreviations. Kerman isolates of CTV are circled. 

(B) 

(A) 
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!"� :�< E/� Z!"�����01
� � %K17 �0  ORF 1a ��7! %e 0!0 .
3� 'xc!�� �.
+"e .
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FM 
� % 

T30K17X$� �0"� "����� !�� :!"�	 %��
	 %��L#!� 7! ,(NUagA)�
=/! � 
(T318A)  8
  � ��"6� 


)SY568 ( �0����4"� �!"U %�
�!�� :�"� � .! �0�!�� :�"� L� %T318A�
=/! �� 
�"�3� %�
3� L

!�� 
� !��
	 %� 0!0 .
3� .
+"e ��Q+M `Q/ �0 %e �/!����GH� 
� �! 7! �!�� L�%  
	xbb 

9<!0 %�
3� �V�0 .  

M8
��0"�	 '�q 7
/
	 r0!"� %�
���D  +M �/!���� CP!�� �< %e 0!0 .
3� �%  .
�/! 

 S+
< .
+"e!���
	 %(1 �0
�M L KH-10)(� �� 94"KG-9, KG-10, KG-11)( ��!�� g� E� %

(KBA-12).
F�V �  (KS-7)0+M �
�D ��/!��� �
/
��!�� "�
	 %
O+ 0��+ �!���0 S+
< %(�%  

E� )Bam-12, Bam-26 ( ��!�� ��T�7�!  %� %(KO-7)!�� %/ ��f
�< % , ir-n2 , ir-n1) M2(� %/ 

!��� v��� %KD, Jou, Jh)( �s�	 � �!�� :07!�0 L�F %�! "��!"� CTV��0�� )�
6�+  . �0

!�� �<�+M ����'+ %�/!����� ��(�HU�+ �0 L�9kp+M 
� �/!���"/ ��+M � L�/!���� ��7�"� L

HU�+ �0� 9m�+M 
� �/!���	 ���(����L+M � ���/!�"/ ��HU�+ �0 L�9 
	 oa � xxj 
� 
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	 r0!"�+ synonymous substitution) (r0!"�+
� � nonsynonymous substitution)   (

0"� %*/
P+ %�
�!�� ��Q��� .
� 0!�H��'>��� 
	 r0!"�+ )dS (
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%�+!0 !� � 
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� Lxj/b9<!0 . !�0
O+ L�!"� "�# .� �� 7!"�� 
� "6V L

mo/x+ � �>�
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� )dN (
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 Si<� �q�0"�	   %�1
� � �3<�# L�[��"# .� ��/! ���+M r0!"� %�
� ��D 7
/K17  7!"���# .�

%�!��  
	%�!�� � .
+"e r0!"� 
� )�
6�+ 
	��/!���+M �.� ��
� 7! :�+M 9/�� 
	  
	

:�< :0!0 .
3� :�< 9�
61 %QO� ���! �+ ��/!���+M ��
(i� :��	0 .
3� 
	 ��<
�.  
Fig. 4. Amino acid sequence aligment of CP gene CTV isolates from Kerman province; 

Nucleotides that differ from consensus sequence are shown; dots indicate where 

sequence identity coccurs. 
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 f���x� 8 �!�� 9(�
	 %� �"� &�"(���M d�� SP+ � d*�+ � !'�
	 .M  

Table 1. List of CTV isolates, their sources and sampling locations 

 

Source 

d*�+  
Region 

�
�:  
Kerman province CTV 

isolate 

 !��%�
	 � "� &�

"�!'�(�.
+"  .
�/! �0   
SwO/NA Jiroft  KG-9 
SwO/NA Jiroft  KG-10  
SwO/NA Jiroft  KG-11  
SwO/NA Jiroft  KG-27   
SwO/So Soghan  KS-7     
SwO/NA Orzuieh KO-10   
SwO/NA Orzuieh  KO-7     
SwO/So Bam Bam-12 
SwO/So Bam Bam-26 
SwO/So Bam KBA-12 
SwO/So Bam KBL-12 
SwO/So  Hossein Abad KH-4 
SwO/So Hossein Abad KH-10 

SwO, sweet orange; SO, sour orange, NA, data not available 

 

 مراز ي ژن پلK17ه ي و ناحين پوششير ژن پروتئيتكثآغازگرهاي مورد استفاده در  - 2جدول 

  ستزايترروس ي ويها هيجدا

Table 2. Oligonucleotide primers used in PCR amplification of cp gene and K17 region of 

polymerase gene in CTV isolates 

 

Nucleotide sequences from 5' to 3' 
��[� �� r0!"��� )  'j %� 'c(   

Position in 

genome 

HU�+�Z��� �0 9  

Orientation 

9�� 

PCR product size 

(bp) 

:7!��! f�^P+  

Primer 
"�7
FM 

5' ATGGACGACGAAACAAAGAAATTG 3' 9996-9972  sense 

5' TCAACGTGTGTTGAATTTCCCA 3'        9575-9596 antisense 

672 
 

T36CP  

5' GTTGTCGCGCCTAAAGTTCGGCA 3'    7048-7029 sense 

5' TATGACATCAAAAATAGCTGAA 3'     6711-6730 antisense 
409 

 

T30K17 

 

www.SID.ir



Arc
hi

ve
 o

f S
ID

 ��� ��	
�� 
���
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f���c –
	 r0!"� [��"# .� �3<�# L� CTV8
�M 9�� %  .� g�
� �0 0���+ �r0!"� '  
	

 ���4"� �!"U :0
6�/! 0��+  
Table 3. CTV coat protein gene sequences from GeneBank used in sequence analysis 

Accession  number  
.� g�
� �
�< &�  

Country 

��3   
CTV isolates  

!���
	 % 

U16304 FL, U.S.A. T36 
AF260651 FL, U.S.A.  T30 

Y18420  Spain  T385 
AF001623 CA, U.S.A. SY568 

U56902 Israel  P349 
AB046398 Japan NuagA 
AF249279 South Korea Cheju 
AF184118  Portugal 28C 
AF501867 India CTV-B 
AF501868  India  CTV-D 
AF501869  India CTV-N 
AF501870  India CTV-P 
AY608507 Iran Ir.n.1 
AY608508 Iran Ir.n.2 
 AY190048 Iran M2 
AY803278 Iran KD 
AY803274 Iran JOU 
AY803277 Iran Jh  
AY803276 Iran NrAd 

 

f���k �   ��0�8M �V�0 � .
+"  .
�/! %OQ�+ �
�D 7! :�< ��
+7M .
�R�0 0!�H� %� CTV 


	 %���� �0!'�8! .�+7M n�
�� &
/! "� %OQ�+ "	   
Table 4. Number of tested citrus samples and % CTV infection in samples from four 

citrus growing regions of Kerman province based on ELISA results  

Jiroft 

94"�� 
Bam 

E� 
Hossein Abad 

0
�M L�(1 
Orzuieh 

%�T�7�! 
Region 

     %OQ�+                  

45 44 46 68 
Total number of samples 

%���� 0!�H� 

27 22 26 31 

No. of ELISA positive 

 �0 9*X+ 
	 %���� 0!�H�

!'�8! 

60 50 56 45 
% CTV infection 

��0�8M �V�0 
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	 %�!�� �$���� ���� � �� !"#...   

 :�
�< f���j�  :���< �e %�1
� �0 �0 ����[�e�� ���'>�
� 0!�H� L�>�
�+CP1
� �  %�

K17 �0  ORF 1a  
	 %�!��CTV.
+"e .
�/! 7!  

Table 5. Average of nucleotide substitutions for CP and K17 region of CTV isolates from 

Kerman province 

 

dN/dS *** dS  dN** 

 

*D 

 
sequence 
r0!"�  

0.10 0.15 0.01 0.02 cp 

�3<�# L�[��"# 

0.23 0.39 0.093 0.14 K17 region of 

ORF1 
 %�1
�    k17      .�

7!"���#    

 D*=؛ ها ترادف ميانگين تعداد جايگزيني نوكلئوتيدي هر جايگاه در بين : تنوع نوكلئوتيدي**)   dN(  ميانگين

 هر هاي مترادف در ميانگين تعداد جايگزيني) dS (***هاي نامترادف ؛ هاي نامترادف در جايگاه تعداد جايگزيني

براي محاسبه . مقايسات هاي مترادف و نامترادف براي هر جفت از ميانگين نسبت بين جايگزيني dN/ds؛  جايگاه

dS, dN   و    dN/dS از روش PBL استفاده گرديد Pamilo and Bianchi 1993) (Li 1993,.   

D= Nucleotide variation: average nucleotide substitution per site; dS = average 

number of synonymous substitutions pr site; dN= average number of non-

synonymous substitutions pr site; dS and dN   are calculated by the PBL method  

(Li 1993, Pamilo and Bianchi 1993).  

 

�P��P��P��P�        


���! n�OP� L��� "� %  I abc� %  0!0 .
3� 94"� )��V )
*e"+ %���� � &�"
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"�� %  .
+"e .
�/! �0 %H8
Q+ 0��+ IJ
�+ �0 !'�(�$�8�� E�+ IJ
�+ 7! � ��3e �0 )
*e"+ �

+�/� ��Q� �<
� �H�9/! :�� !"#  .��"�3��0�8M L�) mb�V�0  (� %OQ�+ %��"��e � 94"� L

�0�8M�)kj�V�0  (T�7�! %OQ�+ %��9<!0 I�H� % .  

1!�� "� "��+ v
;��! �
34 � 9���[��"# :���e �e � ���� 9*(� 7! :0
6�/! 
� L

��[�e����� �
� L�'>��� 
	
� %� r0!"�+
� �'>���
	  r0!"�+ dN/dS+ %*/
P+ �  00"�

)Nei & Gojobori 1986, Nei 1987, Yang &   Bielawski 2000.( 
�� �! n�OP� L��*+ I� "��  "� 

.0��
� 0!�H� �'>���r0!"�+
� )dN (
� %� 9*(��'>��� r0!"�+ )dS(1
� �0 "	 �0 �+��� %� 

 %H8
Q+ 0��+) f���j(� ��6�+ �
34 0���  ">�
��� �0 � v
;��! ����� %\�"}� 7! �� )!"

7�+M �0  0
�/!���
	�! �[��"# L�L + 
	� �<
� .! %��� S�
U %�$��6�+ �
34  %  9/! L� 

 .� �0 v
;��!CP1
� %� 9*(� �0 %�� ">�+ "�3� ! %  �<
��+ )�
6� L� �!��8�� �� rK�R! S

[��"# 0"i��2 �0�
	 L! y/�� :�< �e �1!�� L��<
�   .����� .!�
i�	 �  

 (Rubio et al. 2001)�  �!"� %  ��0!0 .
3� '1!�� �[��"# :���e �e �3<�# L�[��"# � ��+ L� S

Xi� �0 %e 7!"6(�!"��� "�6�+ v
;��! �
34 9/! "��+ &�"�0�!0 0���  .��! L�1
� �0 L� %

��"�3�0"i��2 �
34 L) functional constraints ([��"# .� %� t��"+�3<�# L� %e 0�� 

"��e� 9*(� �!�O+ LdN/dS0�� !�!0 !�  .!�
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