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A novel genetic marker, Insertion/Deletion polymorphism (InDel) shows remarkable potential for forensic DNA
applications. Hainan Island is the southernmost and the second largest island in China, of which the Li ethnic
group is regarded as the original inhabitants. In this study, 207 individual samples of Li ethnic group from
Hainan were genotyped using Investigator DIPplex kit which contains 30 autosomal InDels and Amelogenin.
Allele frequency and forensic parameters were calculated for these loci. Several deviations from Hardy-Weinberg
equilibrium (HWE) and linkage disequilibrium (LD) may indicate founder eﬀect in the Li ethnic group. The
combined power of discrimination (CPD) and the cumulative probability of exclusion (CPE) reached
0.99999999992912 and 0.9861, respectively. These results suggested that the kit was eﬀective for personal
identiﬁcation in Hainan Li population. The population comparisons through the Nei’s standard genetic distance
(Rst), phylogenetic tree, multidimensional scaling analysis (MDS), principal component analysis (PCA), and
STRUCTURE analyses along continental divisions manifested that the 30 InDels panel had a certain intercontinental diﬀerentiation ability.

1. Introduction
A novel short-length diallelic polymorphism, Insertion and deletion
polymorphism (InDel), is regarded as an extraordinary promising genetic marker combining the advantages of both STR and SNP analysis
and could play a certain role in forensic identiﬁcation, ancestry inference and population genetic analysis [1]. The Qiagen Investigator
DIPplex Kit containing Amelogenin and 30 InDels have been widely
testiﬁed among multiple populations to verify its forensic and biogeographic eﬃcacy. Hainan Island, the second largest island in China, is
located at the southernmost tip of China. It’s widely believed that he Li
population are the original inhabitants of Hainan Island as the descendants of the ancient Yue tribes [2]. According to the 2010 National
Population Census, the Hainan Li group has more than one million
population accounting for 15% of the whole population on the island
[3]. In the present study, we analyzed the genetic diversity of 30 autosomal InDels in Hainan Li group and validated the eﬃcacy of the
Investigator DIPplex Kit in this population.
2. Materials and methods
A total of 207 blood samples were collected from unrelated individuals from Li ethnic group living in Hainan Island with written
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informed consent. Human genomic DNA was isolated by PureLink
Genomic DNA Mini Kit (Thermo Fisher Scientiﬁc), quantiﬁed by the
Nanodrop-2000C (Thermo Fisher Scienticﬁc), ampliﬁed by the
Investigator DIPplex commercial kit (Qiagen), genotyped by capillary
electrophoresis on Applied Biosystems 3130 Genetic Analyzer (Thermo
Fisher Scientiﬁc) and then analyzed by GeneMapper ID-X version 1.5
software (Thermo Fisher Scientiﬁc). Allele frequencies and forensic
parameters, including observed heterozygosity (Ho), expected heterozygosity (He), matching probability (PM), power of discrimination
(PD), probability of exclusion (PE) and typical paternity index (TPI), as
well as the Hardy-Weinberg equilibrium (HWE) and linkage disequilibrium (LD) tests were analyzed using the STRAF online software.
To inspect the genetic divergence between Hainan Li and other populations, a series of population comparison analyses were performed.
Genotype data of other 22 populations was obtained from previous
studies (Asian [4,5], European [6], American [7], African [8]) Genotype data of other 22 populations was obtained from previous studies.
The Rst value was calculated based on allele frequencies using the
Phylip3.695 package. The phylogenetic tree based on the neighborjoining (N-J) method was constructed in the Molecular Evolutionary
Genetics Analysis (MEGA v7.0) software. The MDS was carried out
based on Rst using the SPSS software v19.0 (IBM SPSS). The principal
component analysis (PCA) scatter plot was depicted based on allele

Forensic Science International: Genetics Supplement Series 7 (2019) 107–108

Z. Ye, et al.

test in Hainan Li population. The Rst values between 23 populations
showed that Li had the closest relationship with Dong (Rst = 0.0080)
and kept the largest Rst (0.2059) with the African Nigeria. Moreover,
the result of phylogenetic tree reconstruction (Fig. 1), MDS, PCA,
STRUCTURE analysis were consistent with each other, all conformed to
the geographical distribution. The Hainan Li population had genetic
aﬃnities with most Asian groups and possessed the largest diﬀerence
from the African group.
4. Conclusion
In conclusion, the population data on the 30 InDels indicated that
the Investigator DIPplex commercial kit could be a promising tool for
personal identiﬁcation and a complementary tool for kinship testing in
Hainan Li population and had a certain intercontinental diﬀerentiation
ability. For our investigated populations, the Hainan Li had genetic
aﬃnities with Most Asian groups and kept the largest genetic diﬀerence
from the African group. Furthermore, the deviation from HWE and LD
of several locus may indicate a founder eﬀect in Hainan Li population.
To better dissect the background and origin of Hainan Li groups, more
ancestry informative InDels and SNPs should be selected and validated
in the future.
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