DOI: http:/¢eix.dei org/10.22092/jaen. 2016.106791
A REHET et

\Y40 )ﬁj‘@": ) AJLA..I:': AL

W ‘.ﬁsi odiS AJ 5 05 wlwl p Fig badnavirus-1 Sl »l laalder J oS g0 Slas goas uti 5 0b5,
T et 3 g 5 S (2o Lo e DA g peaits; 5La B (g etde bl
o =Y 0L oDl ST Kl Slides 5 ple Al b e 5 ©3o5laS aaSils ( ALS bk (55l 05 S-)
5 5 il «lidos Olejle (ABRID Ol 5l (5555LaS (658 585 s 0dSCim 03 015,500 (S5 550 sy Dl
O rske a5 ol (3, 5LeS 0uSils ¢ AlS b (olew 0y S T iS5 (AREEO) (53,528
(VFA0 g o 5y )b YA (6510l )

ans s O.:J.;GLL SV S s 035 Badnavirus i g Caulimoviridae o3\ g\ 45 3laze (Fig badnavirus -1) pz\ g 9 Usl .
S S Sl Sl s (e O 5 s (e S 503 YAY liad il e Ol Sasu il 2 el Sl (solan Lol e
DI ol ff"’d"j 5l esleesl L g Dot Immunobinding Assay (DIBA) 5505 o Ose3) a5 lad gas 3 (sl o oS Okl
sl ol Sl a8 8 53 Al s g0 ST g0 slalsasl Jau g 030 sladiped 53 s s 3pms B S 3 s 3550 il S50
g I S 5l Sk V200 o B sk 4 glarksd Gl 05 8l olantl ST Sl eslinal L 5 £l sl 03T (sl el 51 JS DNA
KU314932- slajlei oy LT la JI 5 ccilises glaplinl & bg o FBV-T wlis & ol iS5 wilate s S 5 I8 0 aseios
O e ay liiel doal b g3 530S 58 Coba 31 SS a 53 Sl slawlitr sls 0L e Il (63le s jon il LS uF 05 ST 53 40
Jitms Sl pl glaaglr 5 a3 515055 93 53 s 3550 Glallr A5l 5 I slus p 2l 2 o5 s s alie TAA-A4

331 Ol gl 53 FBV-1 &glite glacanes s 3l (Sl s ool gl i S 513 1ima 05 S (ol gl

-L;.’LP) ‘Ls'i‘).)l'.‘; ¢):>_J \u"'-ffij Lsb :‘_g.J.,..lS dl&aj‘j
Detection and Molecular Characterization of Fig badnavirus-1 Iranian isolates on the Basis of the Protease Gene
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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. 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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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 BS5 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.

Slos) S el 43S 3 oS Sl J= s 0yl
Gl o >l b gla S5l i Lauy uslist
LS5 Jstme oS 0550 gltnl 0 s 55 glaezslr
b pladsy S L AL e s 2 03 S s
.(Bousalem et al., 2009) Landls e
FBV-1 slsasltr S35 ¢ 55 Ol e oy 1 sl
st 4l 4 3l PCR LS5 51 ol slaailoes
Ole S g3y Ol 2 Ol 1 Jold (o) 3550 Ol &
(Y dsd) 53 5 05k Ol ) (OMS OledS welisle S
oo bl 5 e S8 (S5 el IS s
s (NCBI) 05 g ST 55 KU314932-40 (sla Lo
Sl el ar Gblw js ogls gl p laalis us

L ol S5k JUT



\YO

A0 g 5 ) oyled AF W 1 alS glaslow 5 BT

Olpl Slallial (5 5 51 edd (5551w (s s (5o Sl ol Ot )3 53 il o s e U3l 5 (BMD) ool S35 50 (ko 535 =) gk

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

Tested trees Infected trees (FMD)! FBV-1

Province

No No % No %
Yazd 30 15 50 13 433
Gilan 18 15 83.3 14 71.7
Golestan 21 18 85.7 15 714
Khorasan Razavi 35 19 54.2 18 514
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
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ol ol ol Ll oA esls ez 3 )1 DIBA

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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a5 e Ll LIS 5113 5 Olgee 0 535 55 ples]
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o La s b banslie s ol olpsley Sl 5 s
Ol e s 3 JI 55 0T il 5 el VL O
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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

Nucleotide (nt) and deduced amino acid (aa)

Accession no. Isolate Origin sequences identity with reference * (%)

nt aa
JF411989 Arkansas 1 USA 100 100
KU314932 Gorl Golestan 99 99
KU314933 Gonl Khorasan Razavi 99 99
KU314934 Pirl Kermanshah 99 99
KU314935 Brol Lorestan 99 99
KU314936 Tall Gilan 99 99
KU314937 Teh9 Tehran 99 99
KU314938 Mehrl Yazd 98 98
KU314939 Girl Kerman 99 99
KU314940 Mazl Mazandaran 99 99
FI560944° Huachanol Peru -
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KU314932- Gort- Golestan ran
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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

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