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Abstract

Genetic polymorphism indices and forensic parameters at 22 autosomal short tandem repeat (STR) loci
were evaluated in 248 unrelated individuals of north-western Indian state Rajasthan. In total, 258 alleles were
observed with an average of 11.72 alleles per locus. The most polymorphic and discriminative locus was Penta
E with a value of 0.904 and 0.913 respectively. The combined power of exclusion and the combined power
of discrimination were found to be 0.999999999 and 1 respectively. Additionally, the genetic relationship of
the studied population with the reported Indian as well as global populations was investigated. The studied
population showed genetic affinity with the previously reported population of Rajasthan and geographical
close population’s i.e. populations of Uttar Pradesh, Madhya Pradesh and Jharkhand. All the STR loci were
found polymorphic, and the select panel of STRs was found suitable for population genetic studies and forensic
analysis.
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Introduction Goographical arca of

studied population

Rajasthan is the largest Indian state by area in
north-west Indian geographical province. It is
bordered by five other Indian states: Punjab to the
north; Haryana and Uttar Pradesh to the north-east;
Madhya Pradesh to the south-east; and Gujarat to
the south-west! (Fig. 1). The state covers an area
of 342,239 square kilometres or 10.4 percent of the
total geographical area of India. The geographic
features of Rajasthan are the Thar Desert and
the Aravalli Range, which runs through the state
from south-west to north-east, almost from one
end to the other, for more than 530 miles. As the
history goes, Rajasthan has been a major route of
human migration, which is reflected in its genetic - -
diversity.? According to 2011 Census of India, Fig. 1: Geographic location of studied population.
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Rajasthan consists of 68,548,437 people (35,550,997
males and 32,997,440 females), contribute 5.66% to
the total population of the country.’*

Materials and Method

In this study, we received 248 individual (147
male and 101 female) samples for routine forensic
case analysis at State Forensic Science Laboratory,
Jaipur, Rajasthan, India during the period between
December 2019 to march, 2020. All samples are
collected from generous donors with informed
consent and as per the declaration of Helsinki. The
sample associated information was provided along
with the samples, and only unrelated individuals
were selected for the study. No minor was included
in this study. DNA extraction, quantification,
amplification, fragment analysis and statistical
evaluation was done as described in our previous
publication.”®” The genetic data were subjected
to statistical evaluation using various statistical
software’s as described in our publication.® Internal
laboratory control standards and kit controls were
used at all steps of analysis. This article follows the
population data publication guidelines formulated
by the journal.

Results and Discussion

The studied population showed wide range of
allele frequencies from 0.002 to 0.438, which are
shown in Table 1. A total of 258 alleles with the
mean allele number 11.72 per locus were observed
for the studied population. The locus Penta E
showed the highest number of observed alleles
ie. 19 whereas locus D351358 showed the least
number of observed alleles i.e. 6 among all the
studied loci. The allele 15 of locus D2251045 was
observed as the most frequent allele among all the
studied loci in the studied population. The forensic
parameters analyzed for the studied population
are shown in Table 2. The range of discrimination
power was found between 0.851 (CSF1PO) to 0.979
(Penta E) and cumulative value for all the studied
loci was found to be 1. The range of polymorphic
information contents found to be 0.653 (CSF1PO)
and 0.904 (Penta E). Thus the locus Penta E was
observed most polymorphic and discriminatory
among all the studied loci. The range of exclusion
power was observed between 0.377 (D2251045)
to 0.777 (Penta E) with the cumulative value for
all the studied loci was found to be 0.999999999.
The observed heterozygosity ranged from 0.665

(D2251045) to 0.891 (Penta E) for the studied
population. The matching probability and paternity
index for the studied loci were found to be 1.72X10-
26 and 1.11 x109 respectively (Table 2).

Other Remarks

The genetic data of the studied population was
compared at common 15 autosomal Short Tandem
Repeats (STR’s) with the Indian population namely;
Balmiki (Punjab),® Mahadev Koli (Maharashtra),®
Oraon Chotanagpur),” Kora (Bengal),’” Maheli
(Bengal),' Central Indian Population,"
Population of Jharkhand,” UP Population,*
Tamil Population (Tamil Nadu),** Population of
Rajasthan® and population of Rajathan-1,° and
global populations namely; Americans (Basque),"
Han population of Southern China,'® Tibetan
population (Nepal) Royal Kingdom of Bhutan
Population,"” Manchu population of China,™®
Tibet" and Korean population.®® The Neighbour
Joining (NJ) tree revealed the genetic relatedness
between the studied and compared populations
(Fig. 2). Principal Component Analysis (PCA) plot
(Fig. 3) showed the graphical representation of
the studied and compared populations based
on Nei’s genetic distances (Table 3). NJ and PCA
showed the consistency in the results, in which
studied population pooled with the geographical
close population’s with the previously reported
populations of Rajasthan, Uttar Pradesh, Jharkhand
and Central Indian rather than the geographical
distinct populations.
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w8 The
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Fig. 2: NJ tree comparison based on Fst genetic distance
calculated from autosomal STRs.
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Fig. 3: PCA plot comparison based on Fst genetic distance calculated from autosomal STRs.

Conclusion

The locus Penta E was observed as the most
polymorphic among the studied loci. The
genetic data of this study enrich the DNA data
bank and useful forensic application as well as
anthropological studies.
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