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ABSTRACT

Microsatellites show tremendous variation between genomes in terms of their
occurrence and composition. Availability of whole genome sequences allows us to
study microsatellite characteristics of fully sequenced insect genomes to understand the
evolution and biological significance of microsatellites. InSatDb is an insect microsatellite
database that provides an interactive interface to query information on microsatellites
annotated with size (in base pairs and repeat units), genomic location (exon, intron,
up-stream or transposon), nature (perfect or imperfect), and sequence composition
(repeat motif and GC%). Here we present a snapshot of the distribution and composition
of microsatellites in introns and exons of insect genomes. The data present interesting
observations regarding the microsatellite life-cycle and genome flux.

Microsatellites have never ceased to attract the attention of geneticists with respect
to their origin, distribution, expansion, mutation and disintegration.l” Evidence
points to the biological significance of microsatellites in general and their regulatory
role in particular.*8-13 Studies about the role of microsatellites in adaptive evolution
require information on the existence of qualitative and quantitative differences between
microsatellites of different genomes.210 The availability of a whole genome sequence can
refine our perception of microsatellite characteristics (occurrence, length, repeat units,
mutation rate) and the relationships between length and frequency, sequence composition
and origin, length and disintegration rate, etc. However, many geneticists may not be
interested because such studies require an infrastructure to locally store massive quantities
of data and, more importantly, the computational expertise to process various types of
genomic data. An effective alternative is to develop an interactive database.

In a recent paper, we presented a database that facilitates easy and interactive analysis
of microsatellites of insect genomes.!* The database, InSatDb, unlike many other
microsatellite databases that cater to the needs of microsatellites as markers, allows users
to address questions regarding occurrence, composition, organization, origin etc. of micro-
satellites in five insect genomes (fruit-fly, honeybee, malarial mosquito, red-flour beetle
and silkworm). This is achieved by accessing the qualitative and quantitative genome-level
microsatellite profile of a single insect species or by carrying out comparative genomic
analysis using all the five genomes. In this article, we have attempted to present an account
of the database in simple terms and to use an example to demonstrate the potential of the
database to produce information of biological significance.

InSatDb was developed as a multi-tier relational database with open access (www.cdfd.
org.in/insatdb). InSatDb allows users to obtain microsatellites annotated with size (in base
pairs and repeat units), genomic location (exon, intron, up-stream or transposon), nature
(perfect or imperfect) and sequence composition (repeat motif and GC%). One can access
microsatellite cluster information (compound repeats), and a list of microsatellites with
conserved flanking sequences (microsatellite family or paralogs). Microsatellite data can
be accessed in two formats. End users with adequate computational capabilities can batch
download the full complement of microsatellites as CSV files. Alternatively, as a main
feature of the database details of the microsatellites with highly specific characteristics may
be retrieved using a multi-option query sheet. The options include insect (one at a time),
location (intron, exon, intron-exon boundary, upstream, intergenic, repeat elements-single
or in combination), repeat type (motif size, mono- to hexa-nucleotide) or actual repeat
motif (by essentially typing the sequence of repeat motifs), GC% (fixed value or range),
repeat size in either base-pairs or number of units (fixed value or range) and repeat kind
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