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ABSTRACT
The viroid and viroid-like RNA database is a compilation
of all natural sequences published in journals or
available from the GenBank and EMBL nucleotide
sequence libraries. Several information regarding these
RNA species such as the position of their self-catalytic
domains and the open reading frame of the human
hepatitits delta virus are provided. The database also
includes a determination of the likely ancestral sequence
of most species and a prediction of the most stable
secondary structures of these sequences. This online
database is available on the World Wide Web
(http://www.callisto.si.usherb.ca/∼jpperra ). It should
provide an excellent reference point for further
phylogenetic and structure–function studies of these
RNA species.
DESCRIPTION
We have developed an online database in order to facilitate viroid,
viroid-like RNAs and human hepatitis delta virus (vHDV) research
by presenting a large number of sequence and related data in a
comprehensive and user-friendly format. Most of these RNA species
share a common proposed replication pattern known as a DNAindependent rolling circle mechanism. Together, these species form
the ‘brotherhood’ of the smallest known auto-replicable RNAs. The
initial version of this database focused on sequences from viroids,
which are small, circular, single-stranded RNA infecting plants, and
plant satellite viroid-like RNAs (1). In a subsequent update, we
included a section focusing on the human hepatitis delta virus
(vHDV) (2). Unlike the viroid section, the vHDV section comprises
all available sequences, irrespective of their completeness, since the
majority of the partial sequence are informative (i.e. they correspond
to the complete sequence of either the open reading frame or the
ribozymes).
In this manuscript, we describe an update of this database
which to date includes more than 400 sequences from 36 different
species. In addition to the update of the existing database, this new
version offers a user-friendly structure which facilitates and
accelerates the access to the database. The four sections of the
databank are now shown in a frame which is always available and
allows easy access to any subdivision:
viroids

satellite RNAs

HDV

others

The choice of a section will lead to the second level which is a
summary table for each sequence subdivision (Fig. 1). The viroids,
satellites RNAs and other RNAs are divided according to the nature

of the compilated RNA species. In contrast, the HDV section is
subdivided on the basis of sequence completeness (i.e. complete and
partial). Both of HDV complete and incomplete sequences were
arbitrarily subdivided in two parts in order to accelerate the display.
The choice of either a viroid or viroid-like RNA species in a
summary level will lead to the third level. Briefly, each species of
RNA appearing in the database is listed by its complete name and
number of sequence variants. This is followed, for each species, by
a complete listing of the sequence variants and their assigned
nomenclature. The identification of species variants is based on its
usual acronym followed by a number. The procedure for sequence
identification and information compilated was presented previously
(1). For the partial vHDV sequence, a ‘p’ preceding the specific
number is attributed to partial sequence (2). Additional data in each
entry includes their accession numbers in sequence library file
servers, bank loci (when available), number of nucleotides (total and
by type), complete publication information, and the sequence in
10 nucleotide blocks. For several sequences, a table lists structural
features as the position of the conserved sequences of the
self-catalytic domains, completes the entry. In addition, a secondary
structure prediction of the most likely ancestral variant of each entry
(except for vHDV and VS RNA) was derived using the RNAfold
structure prediction package. These predicted structures are
appended to the database in connect file format (fourth level). The
analysis of the viroid and viroid-like RNA compilation
(e.g. classification, secondary structure prediction, phylogenetic
identification of the likely ancestral variant, etc.) has been published
previously (1).
Two sequence alignment files will be also available, in early 1998,
through the summary tables (second level). These sequence
alignment will be performed using: (i) all complete vHDV
nucleotide sequences; and (ii) all amino acid sequences of the vHDV
mRNA antigen. These alignments as well as the database itself
should provide an excellent reference point for further phylogenetic
and structure–function studies of these RNA species.
AVAILABILITY
This databank is available on the World Wide Web browser
(e.g. Netscape Navigator) at the URL http://www.callisto.si.
usherb.ca/∼jpperra . Floppy disks (readable on microcomputers
operating under MS-DOS) and in hard copies version are also
available upon request for those without electronic access to the
database. This database is updated bimonthly. Users of the viroid
and viroid-like RNA database should cite this publication and are
encouraged to provide corrections, new information or other
information for inclusion in the database via electronic mail
(jp.perre@courrier.usherb.ca).
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Figure 1. Summary tables of the four sections.
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