
  

  

 Multiplex به كمك ينيزم بيروس مهم در سيهمزمان چند و يابيرد

RT-PCR لا يكيسه آن با آزمون سرولوژيو مقازايا  

������ ��	�
�� 
���� ����*
�� ��� �������� ����� ���������  

  

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

( .+2,�*
3�!�,0��$ .�4,�*
 �%5�+� 6  

7# ���� ,1!89� �:$ ��';�%1*�/ ! 6<= >��� ?�	� ! �@� 

* �2%�!��2A* 6�9 �>�<$�2� ?�B�� .+�����: shamsbakhsh@modares.ac.ir 

)6����
 D���$: �F/�/HH # I��@9 D���$: H/��/HJ(  

  

ن يتر از مهم ينيزم بيس) PLRV(برگ  يدگيچيو پ) Y )PVY( ،X )PVX( ، S)PVS يهاروسيو

ت يفيزان و كيكاهش م سبب يروند و به طور جد يبه شمار م اين گياهمارگر يب يها روسيو

كشت  يمناطق اصل غلباد شده از اي يها روسيوقوع و. شوند يم ينيزم بيمحصول س

ع و ارزان يق، سريوه دقيك شي ين رو معرفياز ا .ز گزارش شده استيران نيدر ا ينيزم بيس

در  يتواند نقش مهم يم يبذر يها د غدهياد شده در مزارع تولي يها روسيو يابيرد يبرا

 يابيرد يبرا Multiplex RT-PCR، روش پژوهشن يدر ا. كنترل انتشار و خسارت آنها داشته باشد

كنترل به عنوان  18S rRNAو ژن  ينيزم بيبرگ س يدگيچي، پY ،X ،S يروس هايهمزمان و

ج يرا يا وهيشزا كه يالا يكين روش با آزمون سرولوژيا تيسپس حساس .استفاده شد يداخل

كل از برگ  ي RNA، ابتدا. ديگرد سهياست، مقا ينيزم بيس يهاروسيو يابيرد يبرا

  و ژن  اد شدهي يها روسيو يمكمل برا DNAسپس  وروس استخراج يآلوده به و ينيزم بيس

18S rRNA معكوس به صورت جداگانه ساخته شد و واكنش  ياختصاص يهابا استفاده از آغازگر

RT-PCR 18ژن و  ها روسيهر كدام از و يبراS rRNA واكنش  سپس .انجام گرفتMultiplex RT-

PCR  جفت  342-145(ت، پنج قطعه متفاوت يدر نها. شدبا استفاده از پنج جفت آغازگر انجام

ر شد و بر اساس وزن يبودند به طور همزمان تكث يها و كنترل داخل روسيو يه اختصاصك) باز

 Multiplex RT-PCRشده  ينه سازيت روش بهيحساسن يهمچن. ص داده شدنديآنها تشخ يمولكول

 يها روسيو يابيدر رد DAS-ELISA يبا روش تجارن مطالعه يدر ا  Duplex RT-PCRو 

شتر از يصد برابر ب Multiplex RT-PCRت ينشان داد كه حساس جيانت .ديگردسه يمقا ينيزم بيس

-Duplex RTت يو حساس ينيزم بيبرگ س يدگيچيو پ Y ،S يها روسيو يابيزا در رديآزمون الا

PCR لايهزار برابر بروس يو يابيزا در رديشتر از آزمون اY بود ينيزم بيس.  
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  1390 بهار، 1 ، شمارهششمره دو

  17-26 صفحه

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  ،زميني پيچيدگي برگ سيب

  ،كنترل داخلي

  ،S و Y ،Xهاي  ويروس

  

 
 

����� 

���� ����	 �
� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
84

43
9.

13
90

.6
.1

.3
.1

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

g.
ge

ne
tic

s.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                             1 / 10

https://dor.isc.ac/dor/20.1001.1.20084439.1390.6.1.3.1
https://mg.genetics.ir/article-1-1212-fa.html


 بنايفاطمه خلقت ،يي، ناصر صفابخش، مسعود شمسيونسيبهار                                ... به كمكزميني  رديابي همزمان چند ويروس مهم در سيب  

  

�� ���� ��	�
/ ��
����/������/���� ����  

 

  

���  �����(Solanum tuberosum L.) �	
� ��
��� �	 ���� 

�� ���� � �	��	 ��� ���� .	�� ��� �� �	�� ��! �"#$  
	%&

'
( � 
�)*&� +,��� �-/0 ��1��2 
3 	
 4
� 4�5� 6�� 
3 7( �
� �

 �,3 
3 	
 �&3�	�3 4�5�� ��	 83	3 9��):	 3
: +� �)# .(

���)��� ��� 7�	 ��! ����)�	 
3 6
��� 7 �&= �3
	� >?

��
@2 >�	�A& >���BC	�D�� ��E� 3
	3 
	�D ���	�: � F
�G >

)H .(��� =
�A�� � ��G2 +� F�IJ �&��K �����  �& � ���&

=
�A�� � ��G2 L�
( 6
��� 7�	 �	 =
	�5� +'�� & 7�� �	 �

�� =
�A�� ���� 7�	 �	 � 3�
 ��� �	 ��� ������ =�&  7��(

�� 
�A� +� 6
��� M&�N ?�	
� �,�
 .=
�A��  +� ������ =�&

 �( L�
)� 

OPQ  �C
3��� 6
��� M&�N R���  �����

��  �,
�)S .( 6�J +� �($P ��� 8���! 83
'2 F����  �	 �����

 ��	 8�� T
	%K ��,3 U1)V� W�5,)-X  .( F����Y 

���  �����)Potato virus Y, PVY( F���� > X���  �����

)Potato virus X, PVX(��� Y�� �K��Z�[ F���� >  �����

)Potato leafroll virus, PLRV( F���� >M ��� ����� 

(Potato virus M, PVM)  F���� �S ���  �����)Potato 

virus S, PVS F���� 7��( ��� �	 �
�I: =�& 	�= ���  �����

�� 
�A� +�  �,�
)S .(K3
'2 �	%��� � +���& F��= Y >S  �A 

��� ����� (�( +� ����! ��)�	 
3� �( �X/"Q >X$/Q  �X/"P 

 �C
3 ��	 8�� 7��\()- .( F����Y ��� �����  7��)\���

� ]
	%� F������ ����� ��)�	 
3 �&=  � �^�K >���	�:

� �	
�,����  ����)P .(	 8�^\��� 7���)�	 �	 F��  � ���BC	 =�&

 ��	 8�� T
	%K %�, �	�A&)0 .(� 7��ZA&� F��X 

��� ����� ��)�	 �	 �&=  ��	 8�� T
	%K ?��3
	 � ���	�:)$ .(

K3
'2 ��)��
: ��)�	 
3� +,
A, �&= 
�2 _A�=  +� 8��

��F�� �&= Y >S >X >M[ >�Z�K�� � Y���� ����� � �� F��

	�
��� `� +E,
)Alfalfa mosaic virus, AMV ((�( +�� �H0 >

#X >00 >-- >-P  �P/""  �C
3 ��	 8�� T
	%K)" .(:	� a�

��K3
'2 �	%�  ]
	%���3
	 ?��� ��)�	 83�����
@2 >?� >���BC	 >��E

)V� 6���
��b >�	��(�
�= >����! >��E,� >��)��
: >���	�:>

� +� �	�A& � ��)��'�F���&= S >Y >A >X >M [ ��Z�K�� 

� Y���� ����� (�( +�� �S/$P >0/$0 >-H >X/-Q >S >S/"$ 

 �C
3\(�� ��	 8�� 7)-P .(=
�A�� ?�	
� �cN	 d^: �� >	� 

3	�\(= �	 F���� ��� =�& �� �����  +,
K �& 3�E�	 ���� ��,	
(

^��A�  +� �
�I: �'�J 7�	 
3 e�,
� �
�I: R��� 8��K 
3

 6
��� =
	3
�f,	 �
�D � ��'
( �	%�� F
I�� M&�N �

C

��  ����)S .(  

T�
 F���� g�V�( 
3 83�B)�	 3

� =�&  ME�� ?��� �&

T�
 >�,��)�'	 h
������� >���i
'
��  >���i
'��� =�&

���	 �
��	���f�& T�
 � j�k1N
, � �� ��)f� =�&M�N	  =�&

8��E,��	�A�1[ =	� �� ���� )"H .(T�
 4�A(  
3 8�� +)BK =�&

 ��)I& F���� j� ����3
 +� 
3�D L5G ���� j�)"P .( l	��:	


 T�
 �	 83�B)�	 �� �	�m�&�n[�	
2 %�+�  ���%A& ����3
 +� oG
�

��b�� 7�8�� F��  �,	)"" ('3 +� ��	� +� ���, >��� +��%& ?

[ �	%��E(�Z�� 8� 	 �	 83�B)�	 >g�V(�	�� T�
 7=  g�V�(

F���� �&= K�&�� A, 6
A\�� ����.  

K3
'2 +� +�
( ��� � ]
	%� 83�)IK�� ����� 	�� +� �	��F��  >�&

'
(�8�p � �&= 
q�=  >�'�� 
q� �	 83�B)�	 �
��r � 

�! 
3

3
���� ���� ���%A& � _�F�� �&= ��� �����  ]
	%� 
3

8�p �&= 
q�= 
��r= �� ���� .	 �	� 7�	 4�E,	 �	 d�& �
 7

�� o�5�(���� +�=  T�
Multiplex RT-PCR  g�V�( =	��

s�	
 F���� ��b ���%A& )PVX, PVY, PLRV, PVS ( ]
	%�

��� � �	��	 ������ ���� .	 
3 8�^� +��5�( 7� o >����IJ

T�
 �D3 � ���� �&= Multiplex-PCR  �Duplex RT-PCR 

 6�	�)� T�
 ��ELISA F���� ����3
 
3 �&= ��� ����� 

�5��� +I� 3
� .  

  

F���� _�����&  

 8�p >
�q� t	
: 7)I*� 

u�� +� � =�&�� ����� _A� 
�2= 

'
( ]
	%� �	 8���
3�� 8�p �= ��3 
3 +)B& �3 ��� +�= 0  +�
3

��),�3	�K 
�( ��*� ��)G�K 
	�D .+,	
� vw� �&= 8�p 	�� �&= 

K3
'2� ������ 8�p � ��
�� �&= �	�1K 
3 83
'2 �&= ��J= 
                                                           

1
 Polymerase Chain Reaction  

2
 Microarray 

����� 

��� � �	
� ��  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
84

43
9.

13
90

.6
.1

.3
.1

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

g.
ge

ne
tic

s.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                             2 / 10

https://dor.isc.ac/dor/20.1001.1.20084439.1390.6.1.3.1
https://mg.genetics.ir/article-1-1212-fa.html


 ... به كمكزميني  رديابي همزمان چند ويروس مهم در سيب                           بنايفاطمه خلقت ،يي، ناصر صفابخش، مسعود شمسيونسيبهار  

  

���� ��	�
/ ��
����/������/���� ����  ��  

 

,
B��r x�:� [ >8���'�[ � ����I� �fI, +� �=  
3 � ��!

	�� �� +,�V1K� L"#  � 

, ����X 
�( �����*� ��3 �= -P 

 +�
3��),�3	�K 
	��m,= �,�� .8�p ��� %f� �	 v[  +� �&

y( 

u����K3
'2 �� K� >��&�+,
A, �&= K��� K� �� a3�E� ��&�

�z	 �
��2 �	 83�B)�	��
�� 	%� K ��	�� 83
'2 ��&�=  4�E,	

5�(�	�� �� +,�V1K 
3 ��5� L�
	��m, 8�� 3�= �,��.  

	%��z	 �
��2  

�	 F	3 �
��2�	%�  %�	32 � x
^! T�
 ofO)"$ ( �	 83�B)�	 �� �

1[ =3�� �),2 
��b�  +�1� 6�,
1!PVY, PVX, PLRV, PVS 

)
� >��

�� �N�� �	 8�� =
	���:�v (3�K 4�E,	�� . 

u�� +�

 �	
: 	%��z	 8�m)�3�	 	%��z	 s��), �����
	)Anthos 2020	 >�'�)�� ( �

 {
� 6
O �	0QP �� 83�B)�	 �)�
,�, .�K3
'2 �J 7��\( =	��(R)  

6
��G �	R=X+3SD  �� 83�B)�	 .X j&�b tq� 7�m,��� =�&

B�� �&���� � ���� .SD j&�b =�&
��\� d	��,	 ]
AE�  =�&

��	 �B�� .+,
A,  �	 �)��� �� ��	�� tq� �� =�&R  �	
�� +�

+,
A, �,�� +):��� 83
'2 =�& .+,
A,  7�	 �	 �)AN tq� �� =�&

+,
A, �	
�� +� �	%�� �,�� +)G�K �u, 
3 F���� �	 =
�� =�& .  

 {	�V)�	RNA   

 {	�V)�	RNA  �G�� �	 83�B)�	 �� 83
'2 ��&��K �	RNX-plus 

)� �!���	 >�i����	� ('
( �!�� 

)�3 ofO �� 4�E,	 8���! �

�� . t
�
RNA  
3 8��2 ��3 +�$Q  8�� 
�A�( t2 �)�'�����

 ��Diethlpyrocarbonate (DEPC) )� �!���	 >�i����	� ( ?J

�� . =��3 
3 83�B)�	 ���� �( ?C�J 6
1��HQ| +�
3 ��),� -

3	�K 
	��m,= ��.  

F
*\� =
	3�� +VI, M�!	��   

+, 	�)�	 ��'��*��) �	 RNA  �u1p �� 8�� {	�V)�	X �� 4�K��*

� ���'��*��3 � �) ��'��*� �u1p �� F
*\� �K��p2 �	 �)"Q 

[�� 
3 6
�
*�'��*��) �� W
1V� .8�m,2  ��� +�s�[ D3�
3 +5 

��3= S0  +�
3��),�3	�K �G�K 
	�D . 
��b vw���'��*� �	 �)

 M�!	� �G��
	3�� +VI,=  >�u1p ��	�� s�[ �� F
*\� �3

��'��*� �	 �)dNTPs )(
k1!
, 
��b �& W
1V��� (�u1p �� "Q 
                                                           

3
 Double antibody sandwich-enzyme linked 

immunosorbent assay, DAS-ELISA 
4
 Reverse transcription 

��1� 
�
�> P/Q ��'��*�%,2 �)�
 8�,
	3��� ����k1!
,
f  �u1p ��

0Q � �� �J	��'��*� � �)P/Q ��'��*�%,2 �	 �)� �M-MuLV RT  ��

�u1p-QQ � �� �J	��'��*��) �� +G�r	 �  �2 �EJ vw� t2 ��

(� �� 8�� 
�ADEPC  +�-Q ��'��*��� 8�,��
 �) . ��� +� 8�m,2

"Q D3� 
3 +5��3= $H  +�
3�),��3	�K ��3 
3 M�!	� vw� �= 

0-  +�
3�),��3	�K  ��� +�#Q D3�+5 ��
��( 8�m)�3 
3��1* 

)��A'2 >d
���[z	( 4�E,	 �G�K .  

8��E,� M�!	� �	�A�1[ =	  

M�!	� �&= E,��8�	= 1[��&�K��p2 �	 83�B)�	 �� �	�A= G�\��  8��

 L�
(� �	
�*A& � 
)"P (�G�K 4�E,	 .'	
(� �&�K��p2= [� ���

	�� 
�u),	 3

� +\�D 8�	�,	 � F
*\� �= ��F���&= Y >X >S 

[ ��Z�K�� � Y���� ����� 1:	3 6�)�! �i �� 18S rRNA  
3

 6������	 8��2 ` .	��=  >M�!	� �&P/- ��'��*� �G�� �)PCR 

 �u1p ��	�� 83 ��) ?���PQQ ��1�  
�
�KCl  �Tris-HCl  ��

�	��� +)0/X( >P/Q ��'��*� W
1V� �)dNTPs )"Q ��1� 
�
�( >

-P/Q ��'��*�%,2 �)�  �Taq DNA polymerase ) 
3 �J	� s�[

��'��*��)( >HP/Q ��'��*��1! �)��� ��%� �)PQ ��1� 
�
�( >� `

��'��*��&�K��p2 �	 4	�! �& �	 �)= C��):	�  F
*\� �)"Q 

��
�
���*(� �3 >�'��*�
	3�� +VI, M�!	� 6
��� �)= 

 � F
*\�"H ��'��*�3 t2 �)�,
��� 83�B)�	 8% .c*(� �DNA  
3

��
��( 8�m)�3��1* )Termocycler ep Gradient >d�
��[	 >

��A'2( 	��= � �	 4	�! �&�F�� 1:	3 6�)�! �i � �&�  

O +�

�G�K 4�E,	 +,�K	�� .��3 +��,���� ��3 ?���= S0  +�
3�),�� -

3	�K D3 +� ��� +��	�� +5= ��� +)���	�= '�	� �2 6�f,3 +� � +

$P  ?��� +:�bS0  +�
3�),��3	�K  ��� +�$Q ,�}���3 >+= 

0/PH  +�
3�),��3	�K 	��= ��F�� �&= S[ >�Z�K�� Y��  

��� ����� 1:	3 6�)�! �� ��3 �= PS  +�
3�),��3	�K 	��= 

��F�� �&= X  �Y ��� �����  ��� +�$Q ,�}� � +H-  +�
3

�),��3	�K  ��� +�-P ,�}�3
� + .��, 
3�	�� �= ��, LI��� ��3= 

H-  +�
3�),��3	�K D3 +� ��� +��3�K 6�A�	 +5�� . 

 M�!	� =��� +����Multiplex RT-PCR  

� 
��b �& W
1V���
�� 3

� F���  {	�V)�	 ��RNA  �	 ?��!

Y���&= K �3�� 8��� ����� ��I� ��� �� 83
'2=  +� 4	�! �& +!

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
84

43
9.

13
90

.6
.1

.3
.1

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

g.
ge

ne
tic

s.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                             3 / 10

https://dor.isc.ac/dor/20.1001.1.20084439.1390.6.1.3.1
https://mg.genetics.ir/article-1-1212-fa.html


 بنايفاطمه خلقت ،يي، ناصر صفابخش، مسعود شمسيونسيبهار                                ... به كمكزميني  رديابي همزمان چند ويروس مهم در سيب  

  

�� ���� ��	�
/ ��
����/������/���� ����  

 

� �3���2 ��3 +� �,3
� 83
'2 F�� .�( T�
� M�!	� W
1V� +

Multiplex RT-PCR 	�� 8�� 83�B)�	 T�
 +����=  M�!	�


	3�� +VI,= ,� � F
*\�E�8�	= 1[�	�� �	�A= �� `� 3
� F��

	 ����&�K��p2 �B� +! ���B( 7= C��):	�  
��b �& +� W
���

��1:	3 6�)�! � F��� )PVXF/PVXR, PVYF/PVYR, 

PLRVF/PLRVR, 18S rRNAF/18S rRNAR, PVSF/PVSR (

3�K M�!	� W
1V� 3
	��� .��3= 	�� 8�� 6�A�	 6��(	=  s�[ �&

 �K��p2 �B�PX  +�
3�),��3	�K  � �� 83�B)�	$Q ��3 +:�b�� 

�� 6�A�	 . M�N	� �3�N +����Multiplex (	���~( ���  �u1p 
3

MgCl2� +:�b 3	�\( ���~( >T�)IK ���� >�&�K��p2  M�N	� =�&

��3 �= �G�K 4�E,	 �&�K��p2 6��(	 . ��
���RT-PCR  
3

 �G�� 
3 �C
3 +� �
�K2 6iTBE  �u1p ��� ��	�� `) ?���

QX/" �( 4�K� >vP/Q �	 4�K�

� �� >`Q$H/Q  4�KNa2EDTA >

 
3�' `�3 t2 �)�,
��	 � 8%��� +)$/X ( ���} i�)'� 
3 �XP  +�

 ���0Q D3��,�� �

G��)*'	 +5 .�2 �,
 �	 v[�%=  �� 6i

(	 6
1���������� 4
�6i �	 >� �( v*� �&��� + . 3
�2�� 

u�� +�

'
*'
� 4��� ��\�D >DNA= '
(� � 4�� �� �m,��, �	 8��

'
*'
�� (GeneRulerTM100bp DNA ladder, Fermentas) 

�� 83�B)�	.  

T�
 �� 	%��z	 �
��2 ����IJ +I��5�  =�&Multiplex RT-PCR 

 �Duplex RT-PCR   

��IJ�i
'��� �
��2 �D3 � ��*� �z	�T�
 � 	% �&= Duplex 

RT-PCR  �Multiplex RT-PCR 	��= 3
���� �u1p �&= 

� U1)V��F�� �&= X >Y >S ��� �����  �PLRV �
��� �� .

+,
A, 
	3��= K �3 Y�� � +D�� �	� 
��b �& +� ]
AE� 
3 +! 8�

���G�K 4�E,	 >�,3
� 83
'2 F�� .�� ��	 �� +,
A,� �

C +� _

��2
3 
3
[ . vw�"/Q 	�� +,
A, �	 4�K=  {	�V)�	RNA  � ?!

�	�� 4�K `= , 3

� 8
��� {	�V)�	���z	 �
��2 
3 �� 83�B)�	 	%

�� .  

	 �	 
2=  +,
A, ?!� �G�� �	 83�B)�	 �� 8�� 3�RNX-plus 

)���i�� (�u1p � �� {	�V)�	 �&=  U1)V�)serial dilution ( �2

 �D
 �(���"Q �(��� + .�u1p�&=  �	 8�� 83��2RNA  +! ?!

��J= RNA ��F�� �&= �1:	3 6�)�! � 8�� 3��  3
	� 3
�

M�!	�Multiplex RT   �Duplex RT �,�� .�( �	 v[� � +

 �:��cDNA �&=  M�!	� >�u, 3

�PCR �� 4�E,	 .  

� +,
A, �	 4�K `�	�� 8�� 3�= K 8
��� {	�V)�	�&��  83�B)�	 ��

�z	 {	�V)�	 �G�� �	�K 8
��� 	%��= �u1p � �&=  �( �2 U1)V�

 �D
���"Q �(��� + .��= �D
 �&= K 8
���� 83
'2 8�	��=  +�

��K 8
��� � 
	�*( 
��b �� +,�K	�� �

C +� F��� �� �'�� 8�


 `��5�� �& 
3 
	�*( +���� +)V .�z	 �
��2� ��� T�
 ofO 	%

�G�K 4�E,	 >8�� 83	3 .+A& = ���2�M ?D	�J �&  
	�*( 
�� �3

�,��.  

  

               ����� � ��	
� �� 
�����
 ���� ���������
����� �������� ��!"# �
�$ �
�%�&' �
 ���Y (S (X )�� *�$ +���,�' � +����  

              ��-��
 ���� ./01 
�
��
 �.  


�u),	 3

� ��\�D 8�	�,	)��� �B�( '	
(��K��p2  �K��p2 4�,  

"0P  5´ AACTGGCAAGCACAAGGTTTCA 3´ PVXF 

  5´ CAGTTTGGGCAGCATTCATTTC 3´  PVXR 
"##  5´ ATACTCGRGCAACTCAATCACA 3´  PVYF 
  5´ CCATCCATCATAACCCAAACTC 3´  PVYR 
$0-  5´ ACCRGATCCGACAAGCTCAGG 3´  PVSF  
  5´ GCCATTTGCTCRGTGTTCG 3´  PVSR  
-QX  5´ CCACTCCAACTCCCCAGAAG 3´  PLRVF  
  5´ TACATAGGGACGGCTTGCAT 3´  PLRVR  
-PP  5´ GAGAAACGGCTACCACATCCA 3´  18S rRNAF  
  5´ CGTGCCATCCCAAAGTCCAAC 3´  18S rRNAR  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
84

43
9.

13
90

.6
.1

.3
.1

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

g.
ge

ne
tic

s.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                             4 / 10

https://dor.isc.ac/dor/20.1001.1.20084439.1390.6.1.3.1
https://mg.genetics.ir/article-1-1212-fa.html


 ... به كمكزميني  رديابي همزمان چند ويروس مهم در سيب                           بنايفاطمه خلقت ،يي، ناصر صفابخش، مسعود شمسيونسيبهار  

  

���� ��	�
/ ��
����/������/���� ����  ��  

 

  

 
	��= \(����3 7= 	�� t
1�� 6��(	= �&�K��p2 �B�=  3

�

	 
3 83�B)�	�5�( 7� M�!	� >oPCR �&��3 
3= P- >P/P$ >P/PP >

0/PH >#Q  �P/#" �),�� +�
3 3	�K�G�K 4�E,	 .�),��
�� s�  �&

�&�K��p2 �B� 3

� 
3= PVXF/PVXR  �PVYF/PVYR 

 ���( +! 3	3 ���,� �& 
3 �,�� `��3= �� 8�&��� 6��(	 .

�&�,��= p�C��):	 �� �&�K��p2 �B� 3

� 
3= 

PLRVF/PLRVR >PVSF/PVSR  �18SF/18SR �&��3 
3= P- >

P/P$ >P/PP �),�� +�
33	�K �&��3 
3 >�� 8�&���= 0/PH  �#Q 

�),�� +�
33	�K 	��&�,�� 7= G�r	� c*(��,��, � .��3 
3= P/#" 

�),�� +�
33	�K &�,�� ����= c*(� s�[ �& +� W
��� 8�� �

I� �K��p2 �B��\r 
��3
� U .	��������3 >7= PX �),�� +�
3-

 3	�K��3 �	
�� +�= ��� M�!	� 
3 �&�K��p2 6��(	 +�Multiplex-

RT-PCR 	��= �� t�V),	 83�B)�	 .	��= \(�� ����� �u1p 7

MgCl2�u1p > �&= 0/Q >#/Q >"  �P/" ��1� �
�� 
�
�� �,�� .

�&�,��=  �u1p �	 8��2 ��3 +�P/" ��1�  �,3
� 6
fD ?��D 
�
�

�&�,�� ��� ��	= �u1p +� W
��� �&= "  �#/Q ��1�  � �!
�
�

 �u1p 
30/Q ��1� �,�� 
�
�= *�(���, ? .�&�,��=  ��3 +�

 ��
��� �	 8��2PCR  �G�� � �C
3 +� �
�K2 6i 
3TBE 

*B(��,�� ` . �� >��\�D� e
�u),	 3

� 8�	�,	� F��X 

��� ����� )"0P ��� �B�(� >� F��Y ��� ����� )"##  �B�

���(� >�[ F���Z�K�� � Y���� ����� )-QX ��� �B�( >

�� F��S ��� ����� )$0- ��� �B� ( �18S rRNA )-PP 

��� �B� (c*(� �,�� �) ?*�".(  

+VI, M�!	� 
	3��= 	�� F
*\�= � 
��b W
1V�� +� F��

1:	3 6�)�! 8	�A&� �G�K 4�E,	 .+VI, 6
��� 
	3��=  F
*\�

� 
��b�1:	3 6�)�! 8	�A& +� F��� 
m'	 �	
�� +�= DNA 	��= 

���+����= M�!	� �&= Multiplex PCR �G
 
�! +� . +��,��

��3��  ?������3 +:�b `= S0  +�
3�),��3	�K  +� ��� +�

D3� �2 6�f,3 +� � +5-Q >-P >$Q  �$P ��3 ?��� +:�b= S0 

 +�
3�),��3	�K  ��� +�$Q ,�}� >+PX  +�
3�),��3	�K  ��� +�

$Q ,�}� � +H-  +�
3�),��3	�K  ��� +�-P ,�}�3
� + .��, 
3� �

��3= H-  +�
3�),��3	�K D3 +� ��� +��	�� +5= ��, LI��� 

3�K 6�A�	�� .��3 +��,�� �	 8��2 ��3 +� 6
����� +:�b � �&= 

��� 3��5� 8��,�� +I .�&�,��= +��,�� �	 8��2 ��3 +� �&=  ��-Q 

 �-P �&�,�� ��	 �,3
� 6
fD ?��D +:�b= c*(�+��,�� 
3 8�� � �&= 

 ��$Q  �$P � ��� +:�b��)�= ��)�	3 .	��������3 +��,�� 7��  ��

$Q �� t�V),	 +:�b .�u1p �&= P/- >P  �"Q [� �	 6
�
*

M�!	� 
3 �&�K��p2 �&= E,��8�	= 1[��� 83�B)�	 �	�A . 3

� 
3

�&�K��p2= � +� W
����F�� �)�� �&� �u1p �	 �,�� 7"Q 

��'��!�� �� 4�K��*�1:	3 6�)�! 3

� 
3 � ��2 ��3 +� �) �& �

 �u1p �3P  �"Q ��� �� 4�K��*�'��*� +� ��	 �,3
� ����� �)

'3�I� ��� ?���� 
�=  �u1p �	 8��2 ��3 +� �,��"Q 

��� 4�K��* m�&�A& 4��� �&�,�� �� �2= ������ c*(� 
3 8�� �

Multiplex PCR  �u1p� ���� t�V),	 4�K��* . ��
���

+VI, +1J�� 
	3��= c*( F
*\�� �� M�!	� 
3 +)G�Multiplex 

PCR �
=  �
�K2 6i$ �C
3  �G�� �TBE *B(� �,�� `) ?*�

-.(  

��IJ� M�!	� �Duplex RT-PCR  �DAS-ELISA 3
 
3���� 

�u1p �&=  U1)V�PVY 1:	3 6�)�! �� �5���� +I .	 +�� 7

�D
 

u���&=   U1)V�)serial dilution (K 8
��� �	�&�� 

� �3 
3 � �� 83��2 8�� {	�V)�	� 8
�3�K 3
	� 8�� 3��� .

 ��
���PCR  �G�� � �C
3 +� �
�K2 6i 
3TBE *B(� `

�,�� . M�!	�Duplex RT-PCR  �u1p �(	�"Q  +� 
3�D3
���� 

PVY  3
�) ?*�$ .(��3 +��,���� �&��3 +����= 	�� 4��=  M�!	�

Multiplex PCR +:�b 3	�\( L5G � 3
�  +� �&-Q  M&�! +:�b

��G�. �z	 �
��2� �D
 �( 	%
�"Q 3
 +� 
3�D���� �� F��Y 

��� ����� 3
� .  

��IJ� M�!	� �Multiplex RT-PCR  �DAS-ELISA  
3

3
���� �u1p �&= � U1)V��F�� �&= �1:	3 6�)�! � 8�� 3�� 

�5���� +I .�),� M�!	� +! 3	3 ���, sMultiplex RT-PCR  
3�D

3
 +����� PVY >PLRV  �PVS  �u1p �(��"Q  3
�) ?*�0 .(

��3 +��,���� ~( ������+:�b 3	�\( L5G � � �&= PCR  +�-Q 

 M&�! +:�b��G� .�z	 �
��2�3
 +� 
3�D 	%���� ��F���&= Y >

X [ ��Z�K�� � Y���� �����  �D
 �(
�"Q 3
�.  


����  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
84

43
9.

13
90

.6
.1

.3
.1

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

g.
ge

ne
tic

s.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                             5 / 10

https://dor.isc.ac/dor/20.1001.1.20084439.1390.6.1.3.1
https://mg.genetics.ir/article-1-1212-fa.html


 بنايفاطمه خلقت ،يي، ناصر صفابخش، مسعود شمسيونسيبهار                                ... به كمكزميني  رديابي همزمان چند ويروس مهم در سيب  

  

�� ���� ��	�
/ ��
����/������/���� ����  

 

  
 ?*�"| 3
���� � 
 ��b� � F��18S rRNA Y�� �	�&= � 83
'2�� ����� � 
��b �& +�� M�!	� L�
( F��RT-PCR  �B� �	 83�B)�	 ��

�&�K��p2= C��):	� � �&� � F��18S rRNA .M . �m,��,,��� GeneRulerTM100bp DNA ladder (Fermentas) . `&	
"( �� F��X 

��� ����� )PVX ( 8�	�,	 +�"0P ��� �B� . `&	
-( �� F��Y ��� ����� )PVY ( 8�	�,	 +�"## ��� �B� . `&	
$( ��[ F���Z�K�� 

� Y���� ����� )PLRV ( 8�	�,	 +�-QX ��� �B� . `&	
0( 1:	3 6�)�!� )18S rRNA ( +� 8�	�,	-PP ��� �B� . `&	
P( �� F��S 

��� ����� )PVS ( 8�	�,	 +�$0- ��� �B� . ��
���PCR  �
�K2 6i 
3$ �C
3 *B(�(	 �� � 6i � �� `�������� 4
��2 �,
 ��%= ��.  

  

  
 ?*��| 3
���� !�(���&= � U1)V��F���&= �
�� 3

�� 1:	3 6�)�! ��  T�
 L�
(Multiplex RT-PCR . M .,�� �m,��,� Gene 

RulerTM 50bp DNA ladder (Fermentas) . `&	
"( B�� 6�)�!� . `&	
-( 18S rRNA . `&	
$( 18S rRNA � ��[ F���Z�K��  Y��

��� ����� . `&	
0( �� F��S ��� ����� >18S rRNA� � >� F��Y ��� ����� . `&	
P( �� F��S  ��� ����� >18S rRNA� >� F��

[�Z�K�� � Y���� ����� � �� F��X ��� ����� . `&	
#( �� F��S ��� ����� >18S rRNA� >�[ F���Z�K�� � Y���� ����� >

�� F��Y ��� ����� � �� F��X ��� ����� . ��
���PCR  �
�K2 6i 
3$ �C
3 *B(�(	 �� � 6i � �� `�������� 4
��2 �,
 ��%= 

��.  

  

  
?*�$|  T�
 ����IJDuplex RT-PCR �D
 ����3
 
3 F���� 
�*� =�&Y ���  �1:	3 6�)�! 8	�A& +� �����18S rRNA .M . �m,��,

 �,��GeneRulerTM100bp DNA ladder (Fermentas) . `&	
"( �B�� 6�)�! . `&	
-(  �D
� �"Q.  `&	
$( �D
 �� "Q.  `&	
0( �D
  
 
 �"Q.  `&	
P(  �D

�"Q.  `&	
#(  �D
� �"Q.  `&	
H(  �D
� �"Q.  `&	
X(  �D
	 �"Q . `&	
S(  �D
� �"Q . `&	
"Q(  �D
��"Q .

 `&	
""(  �D
�� �"Q . ��
���PCR  �
�K2 6i 
3$ �C
3 �� =%��2 �,
 ������� 4
���(	 �� � 6i � �� `�*B(.  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
84

43
9.

13
90

.6
.1

.3
.1

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

g.
ge

ne
tic

s.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                             6 / 10

https://dor.isc.ac/dor/20.1001.1.20084439.1390.6.1.3.1
https://mg.genetics.ir/article-1-1212-fa.html


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ... 

  

6�)

"Q.

� �

Mu

K�

�)I

��m

Hot


3 

J�

��m

J�

�� �

�&

-.(

$Q

	�=

83�B

 Y>

18S

+� 

vw

�2 

مك

��

)�! 

� 
 �

�� `

ultip

Z�K�

 ��I

�A&�

ot sta

�K�

J	�O

�*�

J	�O

� (�

�� 3

 >H

 �Q

�� +!

B)�	

� .  

 X>

� S 

	
 �&

 vw�

�	 

ه كم

8	�A

�D


`�*

tiplex

[ ��Z

��

& +

 start 

��p2 

= O

 �� �*

O 
3 

��� �

� ���

)-0>

�	 �

� +!

	 3



�,3�

�&=

1:�

F &

�,3.

 ?!

بهي 

A& +

 $( 


� *B(

ex-RT

A �

2
�!�

+� �&

rt PCR

2 �

+,
 	=

� 3

�m

�B�

��, 

 �,)

�f, Y

�&���

 (
�

��! �

& F

:	3 6

��F��

3
A, 

RN

زميني

+� �

`&

�C


 TRT-

 S >A

! �

&�K�

 CR

�B� 


K +


� 

3 ��m

P �

��\

 ,
�

Y
%

�K��

1:�(

c*( �

F��

6�)�

M� >

c��

 RNA

ز ب

��

�����

 &	


$ 
3

T�

 X>

�.  

�3�� 

��p2 

T�

��b

+� �&

*�?

��� 

|QQ

\'���

� �

%� +�

�p2 �

:	3 

��� 

� ���

�! ��

Mult

c*( 

� 

ر سيب

 ���

��� �
 �"Q.

 �
$


 �

 Y>

��	

���

6��

�
 �

b +!

&�K

*�( 

?��

-QQ|

�� s

c*��

� `

�r�

6�)

�B

���%

� 8	�

ultiple

F�

W
1

م در

����

� Y

� ��


�K2 

 	 +!

�&=

3 �

= �

�(	 

�	 8

! 7

��p2

��,2

� .��

 8)Q

 �),�s

 *(

`b


�J o

)�! �

$ B�

 %A&

 �A&

plex-R

����

1V� 

 مهم

���/�

Y�� 

 �D


6i 

"P(!

F &

�5���

	�� =

 �	

���

 ?	�7

�2 �

�2 7

����

8�(
!

�,
.

���


! �

5��o

� �&

 $0-

����

���

RT-

� �&

�&

وس

����

�K

 -(

P 
3

 �)P

��F�

�� >

F�

�=

�[ 7

'3 �?

�� >�

�� +�

�� +)

! �


� 

 ���

	 �

�( 


F�&

"  �(

 3
��

� ���

-PCR

& `

& �� 

ويرو

�/�

K��Z

`&

PCR

�	
�*

� ��

3
A

�IJ

K
1��

	 ��7

 +�

>�,�


,�} 

)�	3 

��\�

c*��

2
��

��\�

.( 
3

����

"0P

	�=

���

TCR

`�� 

`

ند و

���

Z�[ �

. &	


 �CR

*A&

���%A

A, 83

J � 

 1�

= �	

"P.(

��



�):

	
 6

�D +!

*( �


�! 

�D 8�

)$-(

D )�

 �	 

- (��

� Y

T�


K�� 8�

`�� 

ن چن

 ��
�

  

 S �
�"Q.

��


& � 

� A&

�B)�

��

Mul

K��=

 �)P

� 
�

:��

6��

+! �

��� 

�� 

�	�,	 

 ��!)

DNA

� 	


-QQ

 Y��


 �	

= K�

K�8�

زمان

�/
�

 Y>

 ���


��

 s�


����

� �	

�� ?

ultipl

K
1�

��

�! +

�� 7

�(	 6

��	 

�`

8�(


83�

! ��

 +\NA

(�\��

 �)#

K��

	 83�

�
 =

K s

همز

����

=�&

 �D


" .��

�)�s

 3
�

�����

?�	
�

tiplex-

= �

�	 8�

+� M

�)A!�

6�A)J

�7

 3%,


! �

���

��E(

\�D 

�D �

�	
�*

�Z��

�B)�

+,�K

= s�[

بي ه

� �

F�&

"(
	�"Q

), �� 

	��=

��� �


� �

-RT

	��=

�� 

M�!

! +!

J	 7

	 �&

�&��

��\

�� 7

( ���

s�[

��)G�

�*A&

[ ��

r 	 ��

K	��

�&=

ردياب

��	�


F���

`&

�	

5�o

PC ��

� Y

� �	

T-PC

�.

83�B

	� `

! �,

�)�7

�K�

8� �&

\�D 

�Z�7

� �

c�[ �

�K 


& � 

A �

rRN

� 


8
�� &

ر   


 

�� 


G &	


( �D


5�(

PCR

Y��

�*�

PCR

��	

B)�	

�`


�

)A!

��p2

	�,	

+!

ZA&

�B�

c*(�


	�D

 �


S>

NA

O



��

     


�*�

Gene

`H(

    

� =

eneRu

`&

    

��&

Ruler

". 	


Y

83

�

6

�

+�

� �

F (

= 

� -

3	� 

 ��

� 

��

R

?

" >

= 

7

    

�D
 

erTM1

��"Q

Y��

3�B)�

�u1p

��(

���

�
3

'
( �

Ferm

�&�=

� ��

��K

��.

����

�b 

R��� 

?*� 

)Q

�&�K=

	 s�7

    

����

100b

��

K�

�	 ��

p 


= 	

��	�

S0

�!

rment

�,�� +

�u, 

�),��

���

���

4�E,

F

+� 

��

�K��p

�),�s

 بناي

��3
 

bp D

( �D


Z�K�

1:�

� 
3

��3 

	=

5� o

!��

entas, 

+! �

.+�

+��

RN

�&=

E,	 ��

��F��

T

�	 +)

p2 >

� .,

يخلقت


3

 DNA

`#(

[ �Z

1:	3 

(	��

� �&

	�� �

5�( �

� 3��

s, Lit

�G�

�,�.

�
3

NA

&�,��

� +I

� ��

T�


+)G
 

>�r

�� 

مه خ

Mul

NA la

`&	

�

6�)

~(���

+: &

��

�7

����

Lithua

�K 


��, 

H-


3 

c�� �

�5��I

 ��b

�7


�! 

�J 

83�B)

فاطم 

ultipl

 ladde

". 


S

�)�! 

( 4�

:�b 

����

	 
3

[ F��

huania


	�D 

c*��

�=

8��

 c*(

  

� 
3

����

3 .	

+� 

5�o

B)�	 

،ييا

tiplex 

der (F

��Q

��. 

Y>

�	
�

�E,	 

3	�

��=

3 F

F��

)nia

83�B

*( �

� ��3

� 3

3	�K

�G.

M 3

 3
�

� 
�

F �&

5�( 

��,2

ر صفا

ex RT

Ferm

�D

� =

X >Y

�� +

 ��

�\( >

 .�3

F
*\

�	 �

F


B)�	

�	�A

,	
�

�3�E

�),K

G�K 

Multi

	�=

� �

F��

 
3

� 2

ناصر

T-PC

ermen

( D


=%��

 X

18 +�

Mu

>T�

�G�

= \�

�� 	�


*\�

	 3



= 1[�


(�, ?

�	 +�

 ,��

4�E

ltiplex

�� +,

%�+�

� ��

-.(

3
����

، نش

 PCR

entas)

 `P(

2 �

�&=

18S rR

Multip

�)IK

�K 


	3=

�)�	 

= �

3 
�

8� 	=

'3�?


,�}�

+�


E,	 �

lex R

�K	�

%& �

�g

 >S

= 


بخشس

T�

 �)

`&	


�,
 �

F� &

 rRNA

ltiplex

K �

4�E,

3�� 

 
3


	3=

3	�K

E,���

 3 +�

= }

S 
3

�	�A

 RT-P

�� 


� �

V��

 -0

	�� =

شمس

�
 �

�,�� 

". 


����

����

 �NA

lex-RT

��� 

E,	 �

+VI

��.

3�� 

�),K

� M

DN

�&
=

 +S0

= 1[�

PCR



��

�D�

= �(

-$>

F �&

�  

ود ش

���

�m,

�Q

��� 

� �

�� 8	�

RT-P

>�&�

5G��

I, +

� 7

+VI

��

M�!	

�NA

�):�

H- +�

8� 	=

 MCR

RT ��

� 
3

	��=

- >$

F�

���

 مسعو

��IJ

,��,

�D

4
�

���%

�A&

PCR

�K��

G
� 

+1J�

\(��7

I, 

+�


	� 


c*��

�� 

�	 -

E,���

M�!

RT-PC

� 3

%=

>--

����

،يس

| J

M.

0( D


���(	 

%A&

���

TR

�p2 

�� �&

�� 


3	� (

%,��

H 
3


3 �u

*( 4�

7)I

��3 

� M

	��	 

PCR


���

�2 �%

"#>>

C�

ونسي

?0|

�1 .M

`0

�� �

��

� ���

T�


Mg>

&�K

= 3

��K

,2 8

= H-

�u, 3

�� 

IIK

M

M�!	�

83�

MR

� +G

5��

>-Q

C��

بهار

 

?*�

1:	3

`&	


� 6i

 

 

3
���

���


 �

gCl2

K��p2

���=

�),��

8���!

��3=

3

�

��


K 
3

	%G�M

� 
3

�B)�

M�!	�

+G�C

5G
��

"0>

�):

�

3




i




�

	

2

2

�

�

!

3

�




3

	

3

	

�

C

�

0

	

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
84

43
9.

13
90

.6
.1

.3
.1

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

g.
ge

ne
tic

s.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                             7 / 10

https://dor.isc.ac/dor/20.1001.1.20084439.1390.6.1.3.1
https://mg.genetics.ir/article-1-1212-fa.html


 بنايفاطمه خلقت ،يي، ناصر صفابخش، مسعود شمسيونسيبهار                                ... به كمكزميني  رديابي همزمان چند ويروس مهم در سيب  

  

�� ���� ��	�
/ ��
����/������/���� ����  

 

�� {	�V)�	 .G�\� 

u�� +�� 	�	�� T�
 7=  ���
3 83�B)�	

5�( 
3 >+�
%��3
 �r�J o���� RNA K ?!�5)I� 83
'2 8�� �	 l�A

K�� ]
	%� 83
'2 ��&��� ����� ��� g'�: ����= ��i
'
�*� 

��F�� 	�� �BJ �� � �&�K3
'2 L� fO�\�  4�E,	 +�
%� 
3

�G�K.  

	 
3�5�( 7� o18S rRNA1:	3 6�)�! �	
�� +� >�  M�!	�RT-

PCR �� 83�B)�	 .�E,2 �	�� +! +*DNA= 
����
f� 	 �D�G� ���)�

�� J	�O >����� �K��p2= 	��= RNA 
����
f�  +!DNA 


����
f�  8�	�,	 �� 	
� ��I*c*(�q[ ��*�	 >��*, ��A, ��  ����

)"P .(	��������m�& +� 7�  �	 +!18S rRNA  6�)�! �	
�� +�

1:	3� � 
3�3
 �)I���� ��F�� � 83�B)�	 �&� 	�� >3
�= 

K
1���= K3
'2 �	� RNA  8�� {	�V)�	 ?!rDNA ��� �	 �

 33�K dqJ +,
A,)-" .( {	�V)�	RNA 	 
3 ?!�5�( 7� �� o

 {	�V)�	 �G�� �	 83�B)�	RNX-plus )��	 >�i����	� ( �

C

 8�,��� �!�� 3��)�	 +� +! �G�KDNA � dqJ 	
� ��!.  

��IJ��� T�
 ��+� ���=  8��Multiplex RT-PCR  T�
 ��

6�	�)�DAS-ELISA  3
 
3���� ��F���&= Y >S [ ��Z�K�� 

� Y���� �����  �Duplex RT-PCR 3
 
3���� �� F��Y 

��� ����� �5���� +I .�� �)IMultiplex RT-PCR ��F�� �&= 

Y >S [ ��Z�K�� � Y���� �����  �D
 �( 	
��"Q ��IJ �� ��)� 

�z	 �
��2 ��	�� �C 3��J 
3�3
 	%���� 3�! .�� �)IDuplex RT-

PCR �� F��Y ��� �����  �D
 �( 	
	 �"Q ��IJ ���)�  
3

�z	 �
��2 ��	�� 
	%& 3��J�3
 	%���� 3�! .�),� ��\'��� s� � 


 �	
�*A&)-QQ# (	��= �5����IJ +I�3
 ����� �� F��X 

��� �����  T�
 �3 ��Duplex RT-PCR  �DAS-ELISA   ���,

� >3	3����
�&= � g'�:�F��X  ��� �����  �D
 �(� �"Q  ��

 T�
Duplex RT-PCR 3
���� �), +���� +! �,��� ��3 +� s

	 
3 8��2�5�( 7� 
3 o3
 3

����� �� F��Y ��� ����� 

�� ���� .�5� 
3���IJ +I� T�
 �3 �Multiplex RT-PCR  �

Duplex RT-PCR��IJ +! �� 8�&��� >� T�
 �Duplex 

RT-PCR 	����� >��	 �(����	%G	 �� 7�'	
( 3	�\( M� �&��  
3 +!

 T�
Multiplex RT-PCR 3
���� �� ��IJ >�,
�� M&�! �

��G� .  

	��= V�(� gK3
'2� ������  T�
 L�
(DAS-ELISA >

K3
'2� ������ , ��� �u1p ���	 � ��	 ��� +� 
3�D T�
 7

3
���� �u1p �&= :�1� �[��� 7�A, F���  ����)"S .( 
3 8�^\�

	����[ �u1p L��� 7�8�,
	3��� �	�}	 � F�� �&  3	
� 3
�� ?c�

�z	 T�
 j�'
�G ��f�N�( �� � =��
�N�� �1[���
: +� 	%  +� 
3�D

F���� ����3
 A, �&����� . 6�� 
3 �	
�*A& � �z!
��"SS$ 

��IJ��z	 T�
 �3 �� � 	%RT-PCR 3
 
3 	
���� �� F��Y 

��� ����� 8�p �	�&=  �	 v[ 8�� 
�f,	$  �-Q �
�� +)B&� 

�,3�!)X( .'
*'
� T�
� RT-PCR ��qK �	 v[ >-Q  �	 +)B&

8�p ��	3�� � �! �u1p 3
�� �� � �&�3
 +� 
3�D F������ 

��'�J 
3 3
� F��� i
'��� T�
 +!�*� �z	�3
 +� 
3�D 	%���� 

�� 3
f, �! �u1p 
3 F��)X .( 6�� 
3 =
�
	�-QQQ  �
��2

 ���i
'���DAS-ELISA  T�
 �)Immunocapture Reverse 

transcription Polymerase Chain Reaction(IC-RT-PCR   	


�
���� ����3
 
3 �: =�& F���� g'Y ��� ����� 3�� 
�N +� .

	 
3�5�( 7� T�
 oDAS-ELISA [�8�* �&= �� �u1p �� F��

"Q � �� 4�K 
,�,�1� '�3
 	
 �)���� 3
A, . T�
IC-RT-PCR 

 ��	�� 
	%& �)���IJDAS-ELISA  8�� 3�� F���� ����3
 
3

 ��	3)$Q .(3��	3 8��K =��� =
�� =	�� +N �5�5�( 
3=  �	

 
��: j��	�
� F����)Cucumber mosaic virus, CMV ( 4�E,	

 =
�� >�)I��� ��N�	 8��2 ��3 +� ��&��K ��
 �	 v[ >�G�K

 ���i
'��� �
��2 L�
( ��&��K 7�	 �3
� F���� �	DAS-

ELISA  �RT-PCR �G�K 4�E,	 . �
��2 �	 8��2 ��3 +� s��),

 +! 3	3 ���, 	%��z	X0 �C
3  =
�� ��&��K >�,3
� F���� �	

'�J
3� T�
 +*RT-PCR  +N3	3 ���,H- �C
3  �	 =
�� ��&��K

8�� F�����,	 .	 ���&	
K F��	 7� K�
�� 3

� 
3 ��&�=  �	

��'
*'
� T�
 L�
( >�3
� F��� RT-PCR o�D3 
��I� � �(

 ��	 �(3�A)�	 ?��D)$" .(�ZA&��z	 �
��2 
3 7� 6�A�	 ��*�	 	%

1:	3 6�)�!�  3
	�, 3
�� t@�N �B�� +E�), �	 t��)�	 =	��

)-# .(F���� g�V�( �&= ��� ����� K ]
	%� 
3�
3�� ��&�= 

	�� +!= '
(�8�p � �&= 
q�= � 83�B)�	� T�
 ������, >�,
�

o�D3 	 �	 >��	 =�(�T�
 >�
 7RT-PCR  ����� 
��I�  �	 �(

�z	�� 	%� ���� .��8
 �&= �)f�� M�!	� �� �&= E,��8� 	= 1[� �	�A

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
84

43
9.

13
90

.6
.1

.3
.1

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

g.
ge

ne
tic

s.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                             8 / 10

https://dor.isc.ac/dor/20.1001.1.20084439.1390.6.1.3.1
https://mg.genetics.ir/article-1-1212-fa.html


 ... به كمكزميني  رديابي همزمان چند ويروس مهم در سيب                           بنايفاطمه خلقت ،يي، ناصر صفابخش، مسعود شمسيونسيبهار  

  

���� ��	�
/ ��
����/������/���� ����  ��  

 

I��C��):	 
�� �� ��3
 +� 
3�D � ��)I& _���� �u1p �&= 

�[��� 7�� F���  �����)"- >"X >$" .( T�
 
3Multiplex RT-

PCR ��IJ �� 8�^��'3 +� >��� ��3
 ?����  ��b ���%A&

��I� ���� F���%& � �(��� 
��I� +���
�� ��*�	 �)A! 
�� 

��� �EJ�� �&
�! 
3 	
 +,
A,= 5�(�(�5� &	
K � 6�)�! ��  
q�

q[ ��*�	�� �� 3���.  

�),�	 s�5�( 7��� T�
 +! 3	3 ���, o�+� ���=  8��Multiplex 

RT-PCR 1:	3 6�)�! �	 83�B)�	 �� 8	�A&� 18S rRNA ��
� 

D3 >F�IJ��� >o�3
 
3 3�A)�	 ?��D � _����  ���%A&

��F�� �&= � ����� ����� %� 
3'
( ]
	�
q� 8�p �= ��  � ����

&	
K � 6�)�! %!	��� � 
q�� �}�� 

O +� ��,	
(=  83�B)�	 �2 �	

���!.  

  

 
". 
 
� ��:> MV� vA� >4  
 ��J


[.)"$X0( 

��\r� ��� ]
	%� 
3 	%�
�A�� ��� F���� M�  ��)�	 �����

��)��
:> �&��K =�& =
�A�� � ��G2 +1E� > )H$  ($#|-P  .  

-.   4 ���,�f\� >
 

[ ���IJ >� ��
�\� >{ �,���


)"$X$ (��� =�& F����  ����N ��)�	 
3 ����� . 7�A&3%,��

 9 >�	��	 ���%w&��K 8�m�N-$- 

$. 

[�B\� >F ��(��G 
�m)�
 �^G >t � 83	� j�� >4 .

)"$X$ ( =3	n, =�& 8��K �������"  �$  F����X ���  �����

�: ��)�	 
3?��3
	 ��)���� � ���	 . 8�m�N 7�A&3%,��

 9 >�	��	 ���%w&��K--- .  

0.  4 
��� >
 ��J


[ >] M�� �
&2 >� ��
O) ."$X$ (

 =�&3	n, �������C  �N  F����Y ���  �	 83�B)�	 �� �����RT-

PCR  �RFLP  . 9 >�	��	 ���%w&��K 8�m�N 7�A&3%,��--0 . 

P. | 4 
�m)�
 �^G >t 

[ �B\� >
 =3
�5�) ."$X$ (

 3	n, ]
D�N ��� =	� F���� �����)PVYN ( ���	�: ��)�	 
3

 3	n, �O  F���� 7�	)PVYO (��)�	 
3  � �^�K > ���	�: =�&

�	
�,��� . 9 >�	��	 ���%w&��K 8�m�N 7�A&3%,��--$ .  
6. Anonymous. (2007)  FAO Home page in internet. 
Available on the: http://www.FAO.org. 
7. Anonymous. (2004)  Statistical survey of potato 

in 204-6. Available on the: http://dbagri.agri-jahad.org. 

8. Barker H., Webster K. D. and Reavy B. (1993)  
Detection of potato virus Y in potato tubers: a comparison 
of polymerase chain reaction and enzyme-linked 
immunosorbent assay. Potato Res. 36: 13-20.  
9. Beemster A. B. R. and de Bokx J. A. (1987) 
Survey of properties and symptoms. Pages. 84-112 in : 
Viruses of potatoes and seed-potato production . J.A. de 
Bokx and J. P. H. van der Want, eds. Pudoc, Wageningen, 
the Netherlands. 259pp. 
10. Bertolini E., Olmos A., Martinez M. C., Gorris 

M. T. and Cambra M. (2001)  Single-step Multiplex RT-

PCR for simultaneous and colourimetric detection of six 
RNA viruses in olive trees. J. Virol. Methods.  96: 33 – 41. 
11. Boonham N., Tomlinson J. and Mumford R. 

(2007)  Microarrays for rapid identification of plant 

viruses. Annu. Rev. Phytopathol. 45: 307–28. 
12. Candresse T., Cambra M. Dallot S., Lanneau M., 
Asensio M., Gorris M. T., Revers F., Macquaire G., Olmos 

A., Boscia D., Quiot J. B., and Dunez J. (1998)  
Comparison of monoclonal antibodies and polymerase 
chain reaction assays for the typing of isolates belonging 
to the D and M serotypes of Plum pox potyvirus. 
Phytopathology. 88: 198-204. 

13. Clark M. F. and Adams A. N. (1977)  
Characteristics of the microplate method of ELISA for the 
detection of plant viruses. J. Gen. Virol. 34: 475-83. 
14. Corne J. M., Green S., Sanderson G., Caul E. O., 

and Johnston S. L. (1999)  A multiplex RT-PCR for the 

detection of parainfluenza viruses 1-3 in clinical samples. 
J. Virol. Methods.  82: 9-18. 

15. Du Z., Chen J., and Hiruki C. (2006)  
Optimization and application of a multiplex RT-PCR 
system for simultaneous detection of five potato viruses 
using 18S rRNA as an internal control. Plant Dis. 90: 185-
189. 
16. Hauser S., Weber C., Vetter G., Stevens M., 

Beuve M. and Lemaire O. (2000)  Improved detection and 

differentiation of poleroviruses infecting beet or rape by 
multiplex RT-PCR.  J. Virol. Methods. 89: 11-21. 

17. Hull R. (2002)  Matthew's plant virology. 4th ed. 

Academic press. 1001 pp. 
18. Matthews D. M., Riley K., and Dodds J. A. 
(1997)  Comparison of detection methods for citrus 
tristeza virus in field trees during months of nonoptimal 
titer. Plant Dis. 81:525-529.  

19. Menzel W., Zahn V. and Maiss E. (2003)  
Multiplex RT-PCR-ELISA compared with bioassay for the 
detection of four apple viruses.  J. Virol. Methods. 110: 
153-157. 
 

����� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
84

43
9.

13
90

.6
.1

.3
.1

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

g.
ge

ne
tic

s.
ir

 o
n 

20
25

-0
7-

02
 ]

 

                             9 / 10

https://dor.isc.ac/dor/20.1001.1.20084439.1390.6.1.3.1
https://mg.genetics.ir/article-1-1212-fa.html


 بنايفاطمه خلقت ،يي، ناصر صفابخش، مسعود شمسيونسيبهار                                ... به كمكزميني  رديابي همزمان چند ويروس مهم در سيب  

  

�! ���� ��	�
/ ��
����/������/���� ����  

 

20. Menzel W., Jelkmann W., and Maiss E. (2002)  
Detection of four apple viruses by Multiplex-RT-PCR 
assays with co-amplification of plant mRNA as internal 
control. J. Virol. Methods. 99: 81-92. 
21. Nassuth A., Pollari E., Helmeczy K., Stewart S. 

and Kofalvi S. A. (2000)  Improved RNA extraction and 

one-tube RT-PCR assay for simultaneous detection of 
control plant RNA plus several viruses in plant extracts. J. 
Virol. Methods.  90: 37-49. 

22. Nie X. and Singh R. P. (2002)  A new approach 

for the simultaneous differentiation of biological and 
geographical strains of Potato virus Y by uniplex and 
multiplex RT-PCR.  J. Virol. Methods. 104: 41-54. 

23. Nie X. and Singh R. P. (2000)  Detection of 

multiple potato viruses using an oligo(dT) as a common 
DNA primer in Multiplex-RT-PCR.  J. Virol. Methods.  
86: 179-185. 

24. Nie X. and Singh R. P. (2001)  A novel usage of 

random primers for multiplex RT-PCR detection of virus 
and viroid in aphids, leaves, and tubers. J. Virol. Methods.  
91: 37-49. 

25. Pourrahim R. and Farzadfar SH. (2007)  
Incidence and distribution of important viral pathogens in 
some Iranian potato fields. Plant Dis. 91: 609-615. 
26. Sharman M., Thomas J. E. and Dietzgen R. G. 

(2000)  Development of a multiplex immunocapture PCR 

with colourimetric detection for viruses of banana. J. 
Virol. Methods. 89: 75–88. 
27. Singh R. P. and Singh M. (1998)  Specific 
detection of potato virus A in dormant tubers by reverse 
transcription polymerase chain reaction. Plant Dis. 82: 230 
– 234. 

28. Slazar L. F. (1996)  Potato viruses and their 

control. CIP. Peru. 214 pp. 
29. Thompson J. R., Wetzel S., Klerbs M. M., 
Vaskova D., Schoen C. D., Spak J. and Jelkmann W. 

(2003)  Multiplex RT-PCR detection of four aphid-borne 

strawberry viruses in Fragaria spp. in combination with a 
plant mRNA specific internal control. J. Virol. Methods. 
111: 85 – 93. 

30. Varveri C. (2000)  Potato Y potyvirus detection 

by immunological and molecular techniques in plants and 
aphids. Phytoparasitica. 28(2): 141-148. 
31. Verma N.,  Ram R., Hallan V., Kumar K. and 

Zaidi A. A. (2004)  Production of Cucumber mosaic virus-

free chrysanthemums by meristem tip culture. Crop Protec. 
23: 469–473. 
32. Zangenberg G., Saiki R. K., and Reynolds R. 

(1999)  Multiplex PCR: Optimization Guidelines. In: PCR 

Application: Protocols for Functional Genomics. M. A. 
Innis D. H. Gelfand and J. J. Sninsky eds. Academic Press, 
San Diego. 566pp. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
84

43
9.

13
90

.6
.1

.3
.1

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

g.
ge

ne
tic

s.
ir

 o
n 

20
25

-0
7-

02
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dor.isc.ac/dor/20.1001.1.20084439.1390.6.1.3.1
https://mg.genetics.ir/article-1-1212-fa.html
http://www.tcpdf.org

