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ABSTRACT

Background: Microsatellites are short repeat motifs consisting 1-6 base pair (bp) and have a high degree of length polymorphism
and are useful to study the genetic diversity. In Chicken, no micro satellite markers were demarcated to different chromosomes, viz.,
29, 34, 35, 36, 37, 38 and 39 in the genome. In the present study, we carried out chromosome-wise identification of SSRs that will
be of great use in diversity and gene mapping studies in chicken.

Methods: The perl script of MISA tool was used to screen the polymorphic microsatellites with different thresholds level.
Result: We identified a total of 397877 SSRs from the latest chicken genome assembly (GRCg7b), of which mononucleotides,
dinucleotides, trinucleotides, tetranucleotides, pentanucleotides and hexanucleotides composed of 307453 (77.27%), 40991 (10.30%),

23059 (5.79%), 16723 (4.20%), 8127 (2.04%) and 1524 (0.38%), respectively.
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INTRODUCTION

Microsatellites are short repeat motifs consisting 1-6 base
pair (bp) and can be present both in coding and non-coding
regions in prokaryotic and eukaryotic genomes (Gupta et al.,
1996; Toéth et al., 2000; Katti et al., 2001). They have a high
degree of length polymorphism (Sawayaet al., 2013) and
are regarded as an important tool for studying genetic
diversity. In chicken, recently a genome assembly of cross
of broiler hen and white leghorn cock (GRCg7b) was
released in January 2021 of size 1053.33 Mb.The present
genome assembly has mapped the reads to all the chicken
chromosomes when compared to the previous assembly
of Red Jungle Fowl (GRCg6a) of size 1065.37 Mb released
in March 2018.So far in Chicken, no microsatellite marker
was demarcated to different chromosomes, viz., 29, 34,
35, 36, 37, 38 and 39 in the genome. But, this deficiency can
be sorted out using the current genome assembly
(GRCg7b) which has all the chromosomes clearly
demarcated. So, we carried out chromosome-wise
identification of SSRs that will be of great use in diversity
and gene mapping studies in chicken.

MATERIALS AND METHODS

Chicken genome assemblies; GRCg7b (GCA_016699485.1)
and GRCg6a (GCA_000002315.3) were downloaded from
the NCBI and were used for identification of SSRs by MISA
tool (Beieret al., 2017). The perl script of MISA tool was
used to screen the polymorphic microsatellites with different
thresholds level (1-10 2-6 3-5 4-5 5-5 6-5 j.e Mononucleotide
repeats with minimum 10 repeats, dinucleotide repeats with
minimum 6 repeats, Trinucleotide repeats with minimum
5 repeats, Tetra nucleotide repeats with minimum 5
repeats, Pentanucleotide repeats with minimum 5 repeats,
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Hexa nucleotide repeats with minimum 5 repeats). The
minimum distance between 2 compound SSRs was set at
100 bp in length. In the present genome assembly (GRCg7b),
SSRs were also identified in the chromosome 39 as per
the classification of the recent genome assembly.

RESULTS AND DISCUSSION

We identified a total of 397877 SSRs from the latest chicken
genome assembly (GRCg7b), of which mononucleotides,
dinucleotides, trinucleotides, tetranucleotides, pentanucleotides
and hexanucleotides composed of 307453 (77.27%),
40991 (10.30%), 23059 (5.79%), 16723 (4.20%), 8127 (2.04%)
and 1524 (0.38%), respectively (Table 1). Similarly, in
GRCg6a, a total of 384069 SSRs were identified, out of which
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mononucleotides, dinucleotides, trinucleotides, tetranucleotides,
pentanucleotides and hexanucleotides composed of
297223 (77.38%), 40376 (10.51%), 21985 (5.72%), 16146
(4.20%), 7084 (1.84%), 1255 (0.32%) respectively (Table 2).
The SSRs identified in this study can be used precisely
for diversity analysis in chicken. In GRCg7b, the most
frequent motifs in mono, di, tri, tetra, penta and hexa
nucleotide repeats were T (129407 times; 45.85%), AT
(9466 times; 25.25%), TTG (3112 times; 14.04%), AAAC
(2523 times; 16.39%), AAAAC (321 times; 5.29%) and
AAAAGA (42 times; 4.07%) respectively.

The occurrences of longer repeats are less common
as in other species (Temnykh et al., 2001; Grover et al.,
2007) while smaller repeats are predominant and this
is because the mutation rates are higher in case of
longer repeats and therefore less stable (Wierdl et al.,
1997). The point mutation rates in different species
determine the length distribution of microsatellites (Bell
and Jurka, 1997; Kruglyak et al., 1998). The microsatellite
arises due to the replication mistakes, whereas the point
mutations whose rate varies within the genomes
(Webster et al., 2006) breaks the repeats into two or
more shorter ones and act in the opposite direction. In
the perfect SSRs that contains the tandem repeats of
the motifs increase in size due to replication events which
then forms the compound SSRs due to mutation of the
nucleotides resulting in variable length of the
microsatellites over a long period of time (Messier et al.,
1996; Primmer and Ellegren, 1998). The mono nucleotide
repeats are more common than di, tri, penta, tetra and
hexa nucleotide repeats across the genome (Table 1)
which is in accordance with the previous report (Arora
et al., 2013). In general, dinucleotide repeats are more
common in the eukaryotic genome (Kariin and Burge,
1995; Shioiri and Takahata, 2001) and have been used
in many livestock species for assessing the variability
(Chatterjee et al., 2010a), genetic relatedness (Chatterjee
et al., 2010b), diversity analysis and QTL mapping
(Rajkumar et al., 2007; Atzmon et al., 2008). It is concluded
that precise SSR microsatellites are spread over all the
chromosomes based on the analysis of recently
published chicken genome assembly (GRCg7b), which
may be used for selection of population specific SSRs
for genetic diversity and mapping studies in chicken.

CONCLUSION

From our studies, it is concluded that precise SSR
microsatellites spread over all the chromosomes in the
recently published chicken genome assembly (GRCg7b),
which may be used for selection of population specific
SSRs for genetic diversity and mapping studies in chicken.
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