
   

 

INTRODUCTION  

The lablab bean (Dolichos lablab L.) is most ancient culti-

vated crop plants. It is a multipurpose crop grown for 

pulse, vegetable and forage, widely cultivated due to it is 

having high nutritive value and having major sources of 

protein. It has ability of nitrogen fixation which helps in 

improving soil fertility, and drought resistance (Capoor 

and Varma, 1948, 1950; Maruthi et al., 2006). In India, the 

lablab bean is grown in the peninsular region and cultivat-

ed to large areas of Karnataka and adjoining districts of 

Tamil Nadu, Andhra Pradesh and Maharashtra, Uttar  

Pradesh (Singh et al., 2006, 2012). The lablab bean is ex-

tensively cultivated in the various climatic zones for exam-

ple arid, semi-arid, sub-tropical and humid regions where 

temperatures vary between 22°C-35°C, low lands and up-

lands and many types of soils and the pH varying from 4.4 

to 7.8. The dried seeds of lablab bean should be boiled in 

two changes of water earlier eating since they have toxins 

substance as Cyanogenic glucosides. It improves the soil 

condition and is relatively drought tolerant; it is also a 

good cover crop (Raj et al., 1988; Singh et al., 2006, 

2012).  

In dolichos disease named dolichos yellow mosaic disease 

and infected by virus named dolichos yellow mosaic virus 

(DoYMV) and was shown transmitted by the whitefly Be-

misia tabaci (Capoor and Varma, 1950; Vanitharani et al., 

2004, 2005; Yadava et al., 2010). It having symptoms like 

faint chlorotic specks on leaf lamina, which later  

develop into bright yellow mosaic patches with Small  

Island of green tissue. The leaves are seldom deformed, 

but yields are reduced significantly (Capoor and Varma, 

1950; Bisaro, 1996; Zrachya et al., 2006).  The viruses 
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ABSTRACT 

Lablab bean (Dolichos lablab L.) is one the important crop, cultivated as vegetable, pulses as it is 

rich in protein. It is affected from viral disease i.e. dolichos yellow mosaic virus. The causative 

agent is begomovirus belongs to geminivirus family. Begomovirus contain bipartite genome having 

two type of DNA-A and DNA-B. DNA- A helps in replication and DNA-B helps in movement. 

These DNA have six different type of gene coat protein gene, transcriptional activator gene, replica-

tion associated gene, replication enhancer gene, pre coat protein involved in different function  

associated with it. The present investigation was carried out to investigate the transcriptional activa-

tor gene based phylogenetic analysis of Dolichos yellow mosaic virus infecting D. lablab. This 

study is based on the transcriptional activator gene which is used in transactivation of genes,  

contains three conserved domains: a basic domain at N-Terminus, a central DNA binding domain 

and activator domain. The genome databases of dolichos yellow mosaic virus were taken from 

NCBI site total six genome was available and were used with Clustal W and CLC BIO were the 

bioinformatic tools for determining sequence homology among genome present in different  

geographical location. The absence of functional specificity suggests that all begomovirus contains 

a common element interacts with cellular proteins of other viruses reveals the phylogenetic analysis 

with the other species Dolichos in the different geographical location.  
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having bipartite genomes require these components differ-

entiated into two diverse particles; consequently more than 

one virus particle is needed to infect a cell. The total size 

of the dolichos yellow mosaic virus is 2760 bp.  

(Maramorosch and Muniyappa, 1981; Muniyappa Muni-

yappa et al., 2003; Stanley et al., 2005). Its genome is  

divided into the two parts DNA-A and DNA -B and inter-

genic region or common region which is common in both 

the DNA. All the functions related for virus replication, 

control of gene expression and encapsidation are in coded 

in DNA-A and gene involved in intra and intercellular 

movement are encoded in DNA-B. DNA-A contains six 

different genes named AC1, AC2, AC3, AC4, AV1, AV2 

and each gene have different function. AC2 interacts with 

itself and localizes to the nucleus and self interaction cor-

relates with nuclear localization and efficient activation of 

transcription (Hayes and Buck, 1989; Yang et al., 2007; 

Prajapat et al., 2010). Its function as a transcriptional acti-

vator, three conserved domains has been recognized in this 

protein: a basic domain with a nuclear localization signal 

(NLS) at the N terminus, a central DNA-binding domain 

with a non classical Zn-finger motif, and an acidic activa-

tor domain at C-terminus (Hartitz et al., 1999; Mansoor et 

al., 2003; Dhakar et al., 2010). A comparison of steady 

state transcript level and the transcript level determined by 

nuclear run on assay showed that activation of AV1 and 

BV1 gene expression by the AC2 protein primarily occurs 

at the transcriptional level. Mutational analysis of AC2 in 

begomoviruses showed that the mutation of this ORF  

prevented systemic movement of the virus, produced no 

capsid protein and accumulated reduced amount of ssDNA 

in the transient assay (Hanley-Bowdoin et al., 1999; Harri-

son and Robinson, 1999; Markham et al., 1994; Qazi et al., 

2007). Therefore, AC2 is functionally interchangeable 

among begomoviruses and the absence of active specificity 

suggests that either all begomovirus late promoters have a 

collective sequence element documented by AC2 or AC2 

interacts with cellular proteins common to all begomovirus 

plant hosts to effect transcriptional activation. AC4 is  

highly variable among begomoviruses. AC4 of ACMV  

enhanced pathogenecity by increasing the levels of DNA 

accumulation of viruses and was also found to have anti-

PTGS activity (Varma et al., 1993; Vanitharani et al., 

2004; Yang et al., 2007). They infect a wide range of plant 

species and are responsible for Geminiviruses are a major 

constraint to agricultural productivity in all tropical and 

sub-tropical regions of the world. The molecular phyloge-

netic analysis is the scrutiny of hereditary molecular altera-

tions, mainly in DNA sequences, to gain evidence on an 

organism's evolutionary relationships (Yaraguntaiah and 

Govindu, 1964; Briddon et al., 1990, 2001; Varma and 

Malathi, 2003). The result of a molecular phlyogenetic 

analysis is expressed in a phylogenetic tree (Dry et al., 

1997; Swanson et al., 1992; Czosnek et al., 2001). The tree 

was constructed by use of the various type of software. 

The CLUSTAL-W, CLC-BIO and BLAST were used to 

study the phylogenetic analysis. The multiple sequence 

alignment and phylogenetic relationship was done by the 

help of CLUSTAL-W and CLC-BIO and BLAST is used 

for the global sequence alignment helps in determining the 

maximum similarity within the other viruses (Rojas et al., 

2001; Rekha et al., 2005; Saeed et al., 2008; Govindappa 

et al., 2011). Keeping in view, the present study was aimed 

to assess the transcriptional activator gene based phyloge-

netic analysis of Dolichos yellow mosaic virus infecting 

Lablab bean (Dolichos lablab L.). 

MATERIALS AND METHODS 

Description of study materials: There are different type’s 

databases available on internet. The NCBI site was used 

for retrieving the genome of the dolichos yellow mosaic 

virus (NCBI, 2016). A total of six isolates of the gene AC2 

and AC4 were identified for the diversity analysis (Table 1).  

Phylogenetic analysis: Sequences were saved in the  

FASTA format in a notepad file. Software CLUSTAL-W 

and CLC-BIO was used for the phlogenetic analysis and  

making dendrogram. The neucleotide BLAST was done to 

determine the maximum similarity with the other species. 

The nucleotide sequences of the AC2 gene in the FASTA 

format were as follows: 

>gi|41057586:c1631-1203 Dolichos yellow mosaic virus,  

complete genome 

ATGCGGTCTTCGTCACCCTCGAACAGCCATT-

GTTCTTACCGAGCATCAAGGCACAGCATCGACAG

GCGAAGAAGCGCAAAACGATTCGGCGTAAGCGA

ATCGATCTGACCTGTGGCTGTTCGTATTACCTAAA

TATCAACTGCCGGAATGACGGATTCACGCACAGG

GGAATCCATCACTGCAACTCAACTACAGAGTGGC

GTGTTTATCTGGGAGCTAAAGAATCCCCTGTCTTT

CAAAATCCTGGAGCATCACGAGGGGTTCCTGTTC

GATCCGAACCAACACAGAACCAAGATCCGCATAA

TGTTCAACCACGGGTTGAAGAAAGCGTTGGGGAT

ACACAAGGCATTCTTGGATTTTGTGATTTACCATC

GATTGACTCCGCAATCTGGGCGGATCTTGAATGTA

TTCAGGAACTTCCTTTTTAA 

>gb|AY309241.1|:c1631-1203 Dolichos yellow mosaic 

virus segment DNA-A, complete sequence 

ATGCGGTCTTCGTCACCCTCGAACAGCCATT-

GTTCTTACCGAGCATCAAGGCACAGCATCGGCAG

GCGAAGAAGCGCAAAACGATTCGGCGTAAGCGA

ATCGATCTGACCTGTGGCTGTTCGTATTACCTGAA

TATCAACTGCCGAAATGACGGATTCACGCACAGG

GGAATCCATCACTGCAGCTCAACTACAGAGTGGC

GTGTTTATTTGGGAGCTAAAGAATCCCCTGTCTTT

CAAAATCCTGGAGCATCACGAGGGGTTCCTGTTC

GATCCGAACCAACACAGAACCAAGATCCGCATAA

TGTTCAACCACGGGTTGAAGAAAGCGTTGGGGAT

ACACAAGGCATTCTTGGATTTTGTGATTTACCATC

GATTGACTCCGCATTCTGGGCGGATCTTGAATGTA

TTCAGGAACTTCCTTCTTAG 

>gb|AY271891.1|:c1631-1203 Hyacinth bean yellow  

mosaic Bangladesh virus DNA-A, complete sequence 

ATGCGGTCTTCGTCACCCTCGAACAGCCATT-

GTTCTCTACCGAGCATCAAGGCACAGCATCGACA

GGCGAAGAAGCGCAAAACGATTCGGCGTAAGCG

AATCGATCTGACCTGTGGCTGTTCGTATTACCTAA

ATATCAACTGCCGGAATGACGGATTCACGCACAG

GGGAATCCATCACTGCAACTCAACTACAGAGTGG

http://en.wikipedia.org/wiki/Cell_(biology)
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CGTGTTTATCTGGGAGCTAAAGAATCCCCTGTCTT

TCAAAATCCTGGAGCATCACGAGGGGTTCCTGTT

CGATCCGAACCAACACAGAACCAAGATCCGCATA

ATGTTCAACCACGGGTTGAAGAAAGCGTTGGGGA

TACACAAGGCATTCTTGGATTTTGTGATTTACCAT

CGATTGACTCCGCAATCTGGGCGGATCTTGAATGT

ATTCAGGAACTTCCTTTTTAA 

>gi|116077869:c1631-1203 Dolichos yellow mosaic virus 

DNA-A segment, complete sequence, isolate Bangalore-2 

ATGCGGTCTTCGTCACCCTCGAACAGCCATT-

GTTCTCTACCGAGCATCAAGGCACAGCATCGACA

GGCGAAGAAGCGCAAAACGATTCGGCGTAAGCG

AATCGATCTGACCTGTGGCTGTTCGTATTACCTAA

ATATCAACTGCCGGAATGACGGATTCACGCACAG

GGGAATCCATCACTGCAGCTCAACTACAGAGTGG

CGTGTTTATCTGGGAGCTAAAGAATCCCCTGTCTT

TCAAAATCCTGGAGCATCACGAGGGGTTCCTGTT

CGATCCGAACCAACACAGAACCAAGATCCGCATA

ATGTTCAACCACGGGTTGAAGAAAGCGTTGGGGA

TACACAAGGCATTCTTGGACTTAGTAGTTTACCAT

CGATTGACTCCGCAATCTGGGCGGATCTTGAATGT

ATTCAGGAACTTCCTTTTTAG 

>gi|116077862:c1631-1203 Dolichos yellow mosaic virus 

DNA-A segment, complete sequence, isolate Bangalore-1 

ATGCGGTCTTCGTCACCCTCGAACAGCCATT-

GTTCTCTACCGAGCATCAAGGCACAGCATCGACA

GGCGAAGAAGCGCAAAACGATTCGGCGTAAGCG

AATCGATCTGACCTGTGGCTGTTCGTATTACCTAA

ATATCAACTGCCGGAATGACGGATTCACGCACAG

GGGAATCCATCACTGCAGCTCAACTACAGAGTGG

CGTGTTTATCTGGGAGCTAAAGAATCCCCTGTCTT

TCAAAATCCTGGAGCATCACGAGGGGTTCCTGTT

CGATCCGAACCAACACAGAACCAAGATCCGCATA

ATGTTCAACCACGGGTTGAAGAAAGCGTTGGGGA

TACACAAGGCATTCTTGGACTTAGTAGTTTACCAT

CGATTGACTCCGCAATCTGGGCGGATCTTGAATGT

ATTCAGGAACTTCCTTTTTAG 

>gi|90185977:c1631-1203 Dolichos yellow mosaic virus 

complete DNA-A segment, strain Mysore 

AATGCGGTCTTCGTCACCCTCGAACAGCCATT-

GTTCTCTACCGAGCATCAAGGCACAGCATCGACA

GGCGAAGAAACGCAAAACGATTCGGCGTAAGCG

AATCGATCTGACCTGTGGCTGTTCGTATTACCTAA

ACATCAACTGCCGGAATGACGGATTCACGCACAG

GGGAATCCATCACTGCAGCTCAACTACAGAGTGG

CGTGTTTATCTGGGAGCTAAAGAATCCCCTGTCTT

TCAAAATCCTGGAACATCACGAGGGGTTCCTGTT

CGATCCGAACCAACACAGAACCAAGATCCGCATA

ATGTTCAACCACGGGTTGAAGAAAGCGTTGGGGA

TACACAAGGCATTCTTGGACTTTGTGATTTACCAT

CGATTGACTCCGCAATCTGGGCGGATCTTGAATGT

ATTCAGGAACTTCCTTTTTA 

Nucleotide sequence of AC4 gene in the FASTA  

format: >gi|41057586:c2480-2235 Dolichos yellow mosa-

ic virus,  complete genome 

ATGGGACTATGCATCTCCATGCCCTCGTCCAG-

TTCAAGGGTAAGGCCCAGTTCCGAAATGCAAGAC

ATTTCGACCTTACCCATCCTCATAGCACACAGGTT

TTCCATGGAAATGTCCAGGGAGCAAAGAGCTCAT

CTGATGTCAAATCCTACATCACCAAGGACGGTGA

TTACGTCGACTGGGGAACATTTCAGATCGACGGA

CGATCTGCTAGAGGAGGTCGTCAGACAGCTGACG

ATGCTGTAG 

>gb|AY309241.1|:c2480-2235 Dolichos yellow mosaic 

virus segment DNA-A, complete sequence 

ATGGGA-

TATGCATCTCCATGCCCTCGTCCATTCAAGGGTAA

GGCCCAGTTCCGAAATGCAAGACATTTCGACCTT

ACCCATCCTCATAGCACACAGGTTTTCCATGGAAA

TGTCCAGGGAGCAAAGAGCTCATCTGATGTCAAA

TCCTACATCACCAAGAACGGTGATTACATCGACT

GGGGAACATTTCAGATCGACGGACGATCTGCTAG

AGGAGGTCGTCAGACAGCTGACGATGCTGTAG 

>gb|AY271891.1|:c2480-2235 Hyacinth bean yellow  

mosaic Bangladesh virus DNA-A, complete sequence  

ATGGGA-

TATGCATCTCCATGCCCTCGTCCATTCAAGGGTAA

GGCCCAGTTCCGAAATGCAAGACATTTCGACCTT

ACCCATCCTCATAGCACACAGGTTTTCCATGGAA

ATGTCCAGGGAGCAAAGAGCTCATCTGATGTCAA

ATCCTACATCACCAAGGACGGTGATTACGTCGAC

TGGGGAACATTTCAGATCGACGGACGATCTGCTA

GAGGAGGTCGTCAGACAGCTGACGATGCTGTAG 

>gi|116077869:c2480-2235 Dolichos yellow mosaic virus 

DNA-A segment, complete sequence, isolates Bangalore-2 

ATGGGACTATGCATCTCCATGCCCTCGTCCAG-

TTCAAGGGTAAGGCCCAGTTCCGAAATGCCAGAC

ATTTCGACCTTACCCATCCTCATAGCACACAGATT

TTCCATGGAAATGTCCAGGGAGCAAAGAGCTCAT

CTGATGTCAAATCCTACATCACCAAGGACGGTGA

CTACGTCGACTGGGGAACATTTCAGATCGACGGA

CGACCTGCTAGAGGAGGTCGGCAGACAGCTGACG

ATGCTGTAG 

>gi|116077862:c2480-2235 Dolichos yellow mosaic virus-

es DNA-A segment, complete sequence, isolate Bangalore-

1 

ATGGGACTATGCATCTCCATGCCCTCGTCCAG-

TTCAAGGGTAAGGCCCAGTTCCGAAATGCCAGAC

ATTTCGACCTTACCCATCCTCATAGCACACAGATT

TTCCATGGAAATGTCCAGGGAGCAAAGAGCTCAT

CTGATGTCAAATCCTACATCACCAAGGACGGTGA

CTACGTCGACTGGGGAACATTTCAGATCGACGGA

CGACCTGCTAGAGGAGGTCGGCAGACAGCTGACG

ATGCTGTAG 

>gi|90185977:c2480-2235 Dolichos yellow mosaic virus  

complete DNA-A segment, strain Mysore 

GATGGGA-

TATGCATCTCCATGCCCTCGTCCATCAAGGGTAAG

GCCCAGTTCCGAAATGCCAGACATTTCGACCTTAC

CCATCCTCATAGCACACAGATTTTCCATGGAAATG

TCCAGGGAGCAAAGAGCTCATCTGATGTCAAATC

CTACATCACCAAGGACGGTGACTACGTCGACTGG

GGAACATTTCAGATCGACGGACGATCTGCTAGAG

GAGGTCGTCAGACAGCTGACGATGCTGTA 

RESULTS AND DISCUSSION 

The yellow mosaic diseases are challenging problems in 

the tropics and subtropics. The increase in Bemisia tabaci 
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Table 1. Isolates used for phylogenetic study. 

S.N. Accession No. Gi.no Description Size of the gene Place of isolate 

1 NC-005338.1 41057586 
Dolichos yellow mosaic virus isolate DYMV 

complete genome 

AC2-1203-1631 

AC4-2235-2480 

South and South 

east Asia 

2 
AY309241.1 

  
32187104 

Dolichos yellow mosaic virus complete DNA-

A segment 

AC2-1203-1631 

AC4-2235-2480 
Mysore 

3 AM157413.1 116077869 
Dolichos yellow mosaic virus DNA-A,  

complete sequence. 

AC2-1203-1631 

AC4-2235-2480 
Banglore-2 

4 AM157412.1 116077862 
Dolichos yellow mosaic virus segment DNA-

A, complete sequence 

AC2-1203-1631 

AC4-2235-2480 
India 

5 AJ968370.1 90185977 
Dolichos yellow mosaic virus DNA A,  

complete genome 

AC2-1203-1631 

AC4-2235-2480 
Mysore 

6 AY271891.1 33355890 
Hyacinth bean yellow mosaic virus segment 

DNA-A, complete sequence 

AC2-1203-1631 

AC4-2235-2480 
Bangladesh 

Table 2. BLAST Score result showing maximum similarity with other viruses. 
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populations during the cropping season has also led to 

geminivirus problems in other countries evolution of new 

variants of the viruses depends upon the variability among 

viruses l, it arises through mutations, development of  

recombinants and pseudo recombinants. In the present 

study, we examine the influence of variability in Gemini 

viruses in relation to new disease problems. Variability in 

Gemini viruses is seen especially between isolates from 

geographically different regions. This has been shown for 

MSV, where emerging Gemini viruses 6 isolates genomic 

recombination in Gemini viruses may occur not only  

between variants of the same virus but also between virus 

species (Tables 1, 2). In the above case, six different  

evolutionary pathways are possible using an out group, 

each depicted by a different rooted tree. The sequence of 

one clone was determined to be 2760 nucleotides in length 

(accession number AJ968370) and to be most similar to the 

sequences of DoYMV-[Bangladesh] (AY271891) and a 

further clone of DoYMV originating from India 

(AY309241) at 95·2% and 93·4% nucleotide sequence 

identities, respective. The three DoYMV isolates examined 

in this study showed the highest levels of sequence identity 

(92.5–95.3%) with the previously described DoYMV  

isolates from North India and Bangladesh. DoYMV-

[Ban1] and DoYMV-[Ban2] originated from two separate 

fields in Bangalore and were almost identical (99.1%) 

(Table 2). Iiyas et al. (2010) reported genetic diversity and 

phylogeography of begomoviruses infecting legumes in 

Pakistan. Moreover Maruthi et al. (2006) also reported 

genetic similarities in the different begomovirus causes 

Indian dolichos yellow mosaic disease. In an another study 

Maruthi et al. (2006) also concluded that dolichos yellow 

mosaic virus belongs to a distinct lineage of Old World 

begomoviruses and it showed variations in its biological 

and molecular properties.  

During the present study, the sequences of the genomes 

(DNA-A components) of the two DoYMV isolates  

originating from Bangalore (DoYMV-[Ban1] and DoYMV

-[Ban2]) were both 2762 nucleotides in length whereas the 

length of DoYMV- [Mys] was 2760 nucleotides it has 

been noted previously that the antigenic and genomic  

variation in begomoviruses is primarily correlated with 

geography rather than their host range. Viruses infecting 

different host plants but originating from the same  

geographical area are more likely to be closely related than 

viruses infecting the same host but from different  

Figure 1. Phylogenetic tree of AC2 gene created by CLC-BIO. 

Figure 2. Phylogenetic tree of AC4 gene created by CLC-BIO. 

Figure 3. Multiple sequence alignment result of AC2 gene. Figure 4. Multiple sequence alignment result of AC4 gene. 
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geographical areas Dolichos yellow mosaic disease was  

suspected to be caused by a geminivirus after the success-

ful transmission of the pathogen from DYMD-affected 

plants by B. tabaci. The phylogenetic trees and multiple 

sequence alignment result of the gene AC2 and AC4 

showed the geographical similarities (Figures 1-4).  

The findings are in agreement with Padidam et al. (1996) 

who reported the role of AV2 (precoat) and coat protein  

in viral replication and movement in tomato leaf curl  

geminivirus. In an almost similar study Muniyappa et al. 

(1987) also isolated and characterized of Dolichos yellow 

mosaic disease geminivirus causing yellow mosaic  

disease of Horsegram (Macrotyloma uniflorum (Lam.) 

Verdc.). 

Conclusions 

The present study concluded that variations in Gemini  

viruses were seen especially between isolates from geo-

graphically different regions and this is likely due to the 

MSV, where Emerging Gemini viruses 6 Isolates Genomic 

recombination in Gemini viruses may occur not only  

between variants of the same virus but also between virus 

species. The sequence of one clone was determined to be 

2760 nucleotides in length (accession number AJ968370) 

and to be most similar to the sequences of DoYMV-

[Bangladesh] (AY271891) and a further clone of DoYMV 

originating from India (AY309241) at 95·2% and 93·4% 

nucleotide sequence identities, respective. The three 

DoYMV isolates examined in this study showed the high-

est levels of sequence identity (92.5–95.3%) with the pre-

viously described DoYMV isolates from North India and 

Bangladesh. DoYMV-[Ban1] and DoYMV-[Ban2] origi-

nated from two separate fields in Bangalore and were  

almost identical (99.1%). The sequences of the genomes 

(DNA-A components) of the two DoYMV isolates origi-

nating from Bangalore (DoYMV-[Ban1] and DoYMV-

[Ban2]) were both 2762 nucleotides in length whereas the 

length of DoYMV- [Mys] was 2760 nucleotides it has 

been noted previously that the antigenic and genomic vari-

ation in begomoviruses is primarily correlated with geog-

raphy rather than their host range. Therefore, viruses  

infecting different host plants but originating from the 

same geographical area are more likely to be closely relat-

ed than viruses infecting the same host but from different  

geographical areas Dolichos yellow mosaic disease was 

suspected to be caused by a geminivirus.  

Open Access: This is open access article distributed under 

the terms of the Creative Commons Attribution License, 

which permits unrestricted use, distribution, and reproduc-

tion in any medium, provided the original author(s) and the 

source are credited. 

REFERENCES 

Bisaro, D.M. (1996).   Geminivirus DNA  replication. In DNA  

Replication in eukaryotic Cells, pp. 833-854. Edited by M. 

L. DePamphilis. Cold Spring Harbor, NY.  

Briddon, R.W., Mansoor, S., Bedford, I.D., Pinner, M.S.,  

Saunders, K., Stanley, J., Zafar, Y., Malik, K. and Markham, 

P.G. (2001). Identification of DNA components required for 

induction of cotton leaf curl disease. Virology, 285: 234-

243. 

Briddon, R.W., Pinner, Mansoor, S., Stanley, J. and Markham, 

P.G. (1990). Geminivirus coat protein replacement alters 

insect specificity. Virology, 177: 85-94. 

Capoor, S.P. and Varma, P.M. (1948). Yellow mosaic of 

Phaseolus lunatus L. Current Science, 17: 152-153. 

Capoor, S.P. and Varma, P.M. (1950). New virus disease of Doli-

chos lablab. Current Science, 19: 242-249. 

Czosnek, H., Ghanim, M., Morin, S., Rubinstein, G., Fridman, V 

and Zeidan, M. (2001). Whiteflies; vectors, and victims of 

geminiviruses. Advances in Virus Research, 57: 291-322 

Dhakar, K., Gupta, V.K., Rathore, M.S. and Gaur, R.K.  (2010). 

Virus Resistance and Gene Silencing in Plants Infected with 

Begomovirus. Journal of Applied Sciences,10: 1787-1791. 

Dry, I., Krake, L.R., Rigden, J.E. and Rezaian, M.A. (1997). A 

novel subviral agent associated with a geminivirus: the first 

report of a DNA satellite. Proceedings of the National Acad-

emy of Sciences USA, 94: 7088-7093. 

Govindappa, M.R. Shankergoud, I., Shankarappa, K. S. and  

Wickramaarachchi, W.A.R.T. (2011). Molecular Detection 

And Partial Characterization of Begeomovirus Associated 

With Leaf Curl Disease Of Sun Flower (Helianthus annuus) 

in Southern India. Plant Pathology Journal, 10 (1): 29-35.  

Hanley-Bowdoin, L., Settlage, S.B., Orozoo, B.M., Nagar, S. and 

Robertson, D. (1999). Geminiviruses: models for plant DNA 

replication, transcription, and cell cycle regulation. Critical 

Reviews in Plant Sciences, 18: 71-106. 

Harrison, B.D. and Robinson, D.J. (1999). Natural genomic and 

antigenic variation in whitefly-transmitted geminiviruses. 

Annual Review of Phytopathology, 37: 369-398. 

Hartitz, M.D., Sunter, G. and Bisaro, D.M. (1999). The gemini-

virus transactivator (TrAP) is a single-stranded DNA and 

zinc-binding phosphoprotein with an acidic activation do-

main. Virology, 263: 1-14. 

Hayes, R.J. and Buck, K.W. (1989). Replication of tomato gold-

en mosaic virus DNA B in transgenic plants expressing open 

reading frames (ORFs) of DNA A: requirement of ORF 

AL2 for production of single-stranded DNA. Nucleic Acids 

Research, 17: 10213-10222. 

Iiyas, Muhammad, Qazi, Javaria, Mansoor, Shahid and Briddon, 

W.R. (2010). Genetic diversity and phylogeography of be-

gomoviruses infecting legumes in Pakistan. Journal of Gen-

eral Virology, 91: 2091-2101. 

Maruthi, M.N., Rekha, A.R., Govindappa, M.R., Colvin, J. and 

Muniyappa, V. (2006). A distinct begomovirus causes Indi-

an dolichos yellow mosaic disease. Plant Pathology, 55:  

290. 

Mansoor, S., Briddon, R. W., Zafar, Y., and Stanley, J. (2003). 

Geminivirus disease complexes: an emerging threat. Trends 

Plant Science, 8: 128-134. 

Maramorosch, K. and Muniyappa, V. (1981). Whitefly transmit-

ted plant disease agents in Karnataka, India. In International 

Workshop on Pathogens Transmitted by Whiteflies, 31 July 

1981, Association of Applied Biologists, Oxford, UK. Nari-

ani T.K. (1960) Yellow mosaic of mung (Phaseolus aureus). 

Indian Phytopathology, 13: 24-29. 

Markham, P.G., Bedford, I.D., Liu, S. and Pinner, M.S. (1994). 

The transmission of  geminiviruses by Bemisia tabaci. Pesti-

cide Science, 42: 123-128. 

Muniyappa, V., Rajeshwari, R., Bharathan, N., Reddy, D.V.R. 

and Nolt, B.L. (1987). Isolation and characterization of Dol-

ichos yellow mosaic disease geminivirus causing yellow 

mosaic disease of Horsegram (Macrotyloma uniflorum 

(Lam.) Verdc.). Indian Journal of Phytopathology, 119: 81-

87. 



104  

 

Sonam Arya  et al. /Arch. Agr. Environ. Sci., 2 (2): 98-104 (2017) 

Muniyappa, V., Maruthi, M.N., Babitha, C.R., Colvin, J., Brid-

don, R.W. and Rangaswamy, K.T. (2003). Characterization 

of pumpkin yellow vein mosaic virus from India. Annals of 

Applied Biology, 142: 323-331. 

Maruthi, M.N., Manjunatha, B., Rekha, A.R., Govindappa, M.R.,  

Colvin, J., and  Muniyappa, V.  (2006). Dolichos yellow 

mosaic virus belongs to a distinct lineage of Old World  

begomoviruses; its biological and molecular properties.  

Annals of Applied Biology, 1744-1747. 

NCBI (2016). Dolichos yellow mosaic virus. Retrieved from 

https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax. 

 cgi?id=333968. 

Padidam, M., Beachy, R. N., and Fauquet, C. M. (1996). The role 

of AV2 (precoat) and coat protein in viral replication and 

movement in tomato leaf curl geminivirus. Virology, 224: 

390-404. 

Prajapat, R., Gaur, R.K., Raizada, R. and Gupta, V.K.  (2010). In 

silico analysis of genetic  diversity of begomovirus using ho-

mology modeling. Journal of Biological Sciences, 217-223. 

Qazi, Javaria, Iiyas, Muhammad,  Mansoor, Shahid  and Briddon, 

W.R. (2007). Legume yellow mosaic viruses: genetically iso-

lated begomoviruses. Molecular Plant Pathology, 343-348. 

Raj, S.K., Aslam, N., Srivastava, K.M. and Singh, B.P. (1988). 

Association of Geminivirus-like particles with yellow mosa-

ic disease of Dolichos lablab. Current Science, 58: 813-814. 

Rekha, A.R., Maruthi, M.N., Muniyappa, V. and Colvin, J. 

(2005). Occurrence of three genotypic clusters of Bemisia 

tabaci (Gennadius) and the rapid spread of the B-biotype in 

South India. Entomologia Experimentalis et Applicata, 117: 

221-233. 

Rojas, M.R., Jiang, H., Salati, R., Xoconostle-Cazares, B.,  

Sudarshana, M.R., Lucas, W.J. and Gilbertson, R.L. (2001). 

Functional analysis of proteins involved in movement of the 

monopartite begomovirus,  Tomato yellow leaf curl virus. 

Virology, 291 110-125. 

Saeed, M., Mansoor, S., Rezaian, M.A., Briddon, R.W. and 

Randles, J.W. (2008). Satellite DNA β overrides the patho-

genicity phenotype of the C4 gene of Tomato leaf curl virus, 

but does not compensate for loss of function of the coat  

protein and V2 genes. Archives of Virology, 153: 1367-1372. 

Singh, S.K., Chakraborty, S., Singh, A.K. and Pandey, P.K. 

(2006). Cloning, restriction mapping and phylogenetic rela-

tionship of genomic components of MYMIV from Lablab 

purpureus. Bioresource Technology, 97: 1807-1814. 

Singh, P.K., Rai, N., Singh, D.V. and Singh, A.P. (2012).  

Incidence of Dolichos yellow mosaic virus (DYMV) and 

yield potential in Indian bean (Lablab purpureus) F1'S. 

Journal of Agricultural Technology, 8(4): 1469-1474. 

Swanson, M.M., Varma, A., Muniyappa, V. and Harrison, B.D. 

(1992). Comparative epitope profiles of the particle proteins 

of whitefly-transmitted geminiviruses from nine crop leg-

umes in India. Annals of Applied Biology, 120: 425-433. 

Stanley, J., Bisaro, D.M., Briddon, R.W., Brown, J.K., Fauquet, 

C.M., Harrison, B.D., Rybicki, E.P. and Stenger, D.C. 

(2005). Geminiviridea In: Fauquet, C.M., Mayo, M.A.,  

Maniloff, J., Desselberger, U., Ball, L.A. (Eds), VIIIth  

Report of the International Committee on Taxonomy of 

Viruses. Virus Taxonomy. Elsevier/Academic Press, Lon-

don, pp. 1163-1169. 

Varma, A. and  Malathi,  V.G. (2003). Emerging geminivirus 

problems. A serious threat to crop production. Annals of 

Applied Biology, 142: 145-164. 

Varma,  A., Malathi, V. G., Handa,  A., Aiton,  M., Harrison, B. 

D. Varma, J.P., Singh, R.P., Singh, M, Srivastava, M. and 

Singh, J. (1993). Occurrence of leaf-curl of cotton and okra 

in Northern India. Abstracts of the 6th International  

Congress of Plant Pathology, Montreal, Canada, pp. 17: 5-

14. 

Vanitharani , R., Chellappan, P., Pita, J.S., Fauquet, C.M. (2004) 

Differential roles of AC2 and AC4 of cassava geminiviruses 

in mediating synergism and suppression of posttranscrip-

tional gene silencing. Journal of Virology, 78: 9487-9498. 

Vanitharani, R., Chellappan, P. and Fauquet, C. M. (2005). 

 Geminiviruses and RNA silencing. Trends in Plant  

Science, 10: 144-151 

Yadava, P., Suyal, G. and Mukherjee, S.K. (2010). Begomovirus 

DNA replication and pathogenicity. Current Science, 98:3-10. 

Yang, X., Baliji, S., Buchmann, R.C., Wang, H., Lindbo, J.A., 

Sunter, G., and Bisaro, D.M. (2007). Functional modulation 

of the geminivirus AL2 transcription factor and silencing 

suppressor by self-interaction.  Journal of Virology, 81: 

11972-11981. 

Yaraguntaiah, R.C. and Govindu, H.C. (1964). Virus disease of 

Dolichos lablab var. typicum from Mysore. Current  

Science, 33: 721-722. 

Zrachya, A., Glick, E., Levy, Y., Arazi, T., Citovsky, V. and 

Gafni, Y. (2006). Suppressor of RNA silencing encoded by 

tomato yellow leaf curl virus-Israel. Virology, 358: 159-165. 

https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=333968
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=333968

