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Abstract 

Fig badnavirus-1, a species of the genus Badnavirus in the family Caulimoviridae, is one the most prevalent viruses associated with 

the fig mosaic disease through fig plantations worldwide. During the growing seasons of the year 2012-2013, a total of 392 asymptomatic 

and symptomatic leaf samples were collected from different fig orchards located in nine provinces of Iran. Using the DIBA serological test 

and universal serum, samples were tested for the presence of fig mosaic disease. Following total DNA extraction from infected samples, an 

amplicon with a size about 1055bp was amplified using specific primer for FBV-1 protease gene. Protease gene of nine representative FBV-1 

samples from different provinces were sequenced and submitted in GenBank under the accession numbers KU314932-40. Blast analysis 

showed 98-99% identity between the Iranian isolates at the nucleotide and amino acid levels. Phylogenetic analysis on the basis of the 

nucleotide sequences of studied isolates categorized them into two different groups in which Iranian isolates grouped together in a separate 

group distinct from American isolate. Results of this study indicated the presence of different FBV-1 populations in Iran. 
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Fig. 1. Detection of fig mosaic disease (FMD) from 

symptomatic and asymptomatic fig samples with DIBA test. Spots 

with the purple colors (A2, A6, B7, C1, C5 and C7) are relate to the 

infected samples and green spots (A3,A4,A5,B1,B2,B5, C2,C3,C4, 

and C6) are representing for samples with low levels of viral 

infection. B1 and B5 squares are for healthy fig (negative control) 

samples. Colorless spots in A7, B3 and B6 squares are for blank 

samples which dotted by just the buffer. 
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Fig. 2. Symptoms on fig leaf samples infected with fig mosaic 

disease and FBV-1. Leaf deformation and green mosaic were most 

typic symptoms of the single FBV-1 infection in the fig samples in 

this study. Figures a, b and f: representing interveinal green mosaic 

prominent in FBV-1 infected samples., figures c,d and e: 

representing typic symptoms for fig mosaic disease infected fig 

samples including mosaic restricted with marginal necrosis, and 

figures b and f: fig leaf deformations in FBV-1 infected fig samples. 
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Table 1. Incidence of fig mosaic disease (FMD) and Fig badnavirus-1 in fig trees with virus like symptoms collected from some provinces of Iran 

Province 
Tested trees Infected trees (FMD)1 FBV-1 

No No % No % 

Yazd 30 15 50 13 43.3 

Gilan 18 15 83.3 14 77.7 

Golestan 21 18 85.7 15 71.4 

Khorasan Razavi 35 19 54.2 18 51.4 

Mazandaran 57 45 78.9 45 78.9 

Kermanshah 45 39 86.6 37 82.2 

Tehran 96 69 71.8 68 70.8 

Lorestan 48 33 68.7 30 62.5 

Kerman 42 21 50 19 45.2 

Total   69.8  66 

�  ���_�.� �.�?�
 -��� FMD  X�>�?��" 7�'(� H�"- ��DIBA -�� ��FBV-1  �#$' ��� PCR ��� R,�	,
  7�'(� �. R*

DIBA I"- ��� R�-�- �,- ��� �.-. j
<)1 �.�?�.  
1- Results for FMD are represented on the basis of the DIBA test and for FBV-1 are represented based on the PCR of the 

samples that were infected by DIBA. 
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Fig. 3. Electrophoresis of FBV-1 PCR amplicons related to a 

part of the FBV-1 genome, viral protease encoding region with size 

about 1080bp on 1.2% agarose gel and amplified by specific primers. 

Lanes 1,2,4,5,6,8 and 9: Cloned DNA fragment for infected fig 

samples from Gorgan, Piran, Talesh, Mehriz, Circh, Broujerd and 

Gonabad counties, respectively. Lane 3: Healthy fig plant as a 

negative control, Lane 7: Distilled water as for blank sample in PCR 

and Lane L: 100bp DNA ladder (Fermentas, Lithuaniany). 
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Table 2. Information for FBV-1 isolates used for phylogenetic analysis in this study, nucleotide sequence for an  

American isolate (Acc. no. JF411989) was used as a reference isolate for identity level comparisons 

Accession no. Isolate Origin 

Nucleotide (nt) and deduced amino acid (aa) 

sequences identity with reference * (%) 

nt aa 

JF411989 Arkansas 1 USA 100 100 

KU314932 Gor1 Golestan 99 99 

KU314933 Gon1 Khorasan Razavi 99 99 

KU314934 Pir1 Kermanshah 99 99 

KU314935 Bro1 Lorestan 99 99 

KU314936 Tal1 Gilan 99 99 

KU314937 Teh9 Tehran 99 99 

KU314938 Mehr1 Yazd 98 98 

KU314939 Gir1 Kerman 99 99 

KU314940 Maz1 Mazandaran 99 99 

FJ560944a Huachano1 Peru -  
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Fig. 4. Phylogenetic trees on the basis of the nucleotide (a) and amino acid (b) of protease encoding sequence in which 9 representative FBV-1 

isolates from different provinces of Iran (Table 1) were analyzed beside the only corresponding isolate from U.S.A, available in NBCI. Genetic 

distance is 0.1% and cut off value is 80%. Values below the 65% were removed from the roots of the branches in phylogenetic trees. Isolate 

Huachano1 of Sweetpotato badnavirus B from Peru country selected as outgroup. 
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