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In recent years, there has been dramatic increase in the

discovery of single stranded (ss)DNA viruses having cir-

cular or linear genome. Metagenomic approaches and high

throughput sequencing have revealed the existence of these

viruses in diverse habitats such as extreme hot spirings,

marine sediments, guts of invertebrates and human, faecal

matter of birds and many mammals. These are the only

group of viruses that can infect all three domains of life;

bacteria, archaea and eukaryotes. Though ssDNA viruses

infecting human beings and domesticated animals are not

known to cause serious diseases, those that infect plants

and shrimps are major pathogens affecting agricultural and

aquaculture productivities and hence, are economically

important.

Viruses having ssDNA are the smallest known, whose

morphology and particle size vary. The eukaryotic viruses

are icosahedral and non-enveloped; prokaryotic viruses

may be filamentous, coil shaped or pleomorphic. The

eukarotic viruses contain genome as small as 1–2 kb, up to

10 kb; whereas bacterial and archae have genomes ranging

from 10 to 25 kb. Except the members belonging to the

family Parvoviridae and Bidnaviridae, all members have

cicular genomes. The genome organization is simple in the

case of eukaryotic viruses with two major conserved genes,

encoding coat protein and replication associated protein

gene (Rep) present in either one strand or in both strands.

The prokaryotic viruses have more extensive proteome and

elaborate structural features. The viral ssDNA is replicated

through rolling circle method (RC) in all families except

the family Bidnaviridae. The Rep protein has conserved

motifs of superfamily III helicase, present in all species

with minor variations. PCR-based analysis of such con-

served sequences enabled identifying and assembling the

virus group, circular replication associated protein encod-

ing single stranded viruses (CRESS). The simple genome

of ssDNA viruses exhibit high recombination and substi-

tution rates, resulting in the emergence of newer strains.

Besides, there is also evidence of genome integration and

horizontal gene transfer in eukaryotic viruses, making the

study of these viruses very rewarding.

Currently, thirteen families of ssDNA viruses have been

established (ICTV, http://ictv.global/report), of which ele-

ven contain circular genome and two, Parvoviridae and

Bidnaviridae have a linear single stranded DNA genome.

Seven of these eleven families infecting eukaryotes are

Anelloviridae, Bacilladnaviridae, Circoviridae, Gemi-

niviridae, Genomoviridae, Nanoviridae and Smacoviridae;

those infecting bacteria belong to families Microviridae,

Inoviridae and those infecting archaea are grouped under

two families; Pleolipoviridae and Spiraviridae. Besides

viruses, the satellite DNA molecules associated with

nanoviruses and geminiviruses have been reclassified into

two families, Alphasatellitidae and Tolecusatellitidae.

In this special issue we have assembled information on

ssDNA viruses in the form of reviews and research articles.

Under the review articles, Rishishwar and Dasgupta review

the accumulated information on RNA silencing suppressor

proteins of begomoviruses, emerging as determinants of
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viral virulence; Ruhel and Chakraborty discuss the multi-

funtional Rep proteins, its interaction with host factors and

its role as RNA silencing suppressor; Kushawaha and

Dasgupta compare different methods of delivery of cloned

DNA viral and satellite components to assess infectivity, an

essential step to study viral gene functions; Malathi and

Renukadevi provide an overview of discovery, taxonomy

and evolutionary trends obeserved in CRESS viruses;

Venkataraman and Selvarajan review the structural orga-

nization of Rep proteins of nanoviruses; Das et al. sum-

marize the different disease manifestations of Parvovirus

B-19, the only human pathogenic member of the family

Parvoviridae and discuss various vaccination strategies;

Mondal et al. review the molecular evolution of bego-

moviruses and finally, Dhar discusses the ssDNA viruses

infecting shrimp and how it has affected the industry. In the

research articles, Idris et al. report the emergence of mer-

rimia mosaic virus in tomato in Puerto Rico; Hameed et al.

present information on the spread of chickpea chlorotic

dwarf virus in Pakistan; Abbas et al. reveal a new RNA

silencing suppressor function of the replication-associated

protein of an alphasatellite and finally, Marwal et al. report

on the occurrence of Gravevine red blotch virus in India for

the first time.

It is hoped that the reviews and research articles pub-

lished in this issue serve as a good resource material on

ssDNA viruses. The Editors of this special issue thank all

contributors and reviewers for valuable support.
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