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Concordance Study on 15 STR Loci in Three
Major Populations of Himalayan State Sikkim*

POPULATION: “Sikkim,” an erstwhile independent nation, now is a northeastern Himalayan hilly state of India. This state is inhibited by three
major communities Nepali (collective term for different caste and communities of Nepal Kingdom, population size: 14 lakhs approximately), and
two tribal groups (1) Bhutia (population size: 52 thousand approximately), & Lepcha (population size: 30 thousand approximaiely). All these com-

munities practice very high degree of endogamy.

KEYWORDS: forensic science DNA typing, STR, D3S1358. THOI1, D21S11, D18S51, Penta E, D55818, D13S317, D7S820, D16S539,

CSF1PO, Penta D, yWA, D8S1179, TPOX, FGA., Sikkim population

Samples were collected randomly from different individuals of
East District of Sikkim. Nepali (N = 110), Bhutia (N = 75) and
Lepcha (N = 48) in form of either blood or buccal swab as per co-
operation of participent. Genomic DNA was extracted by using
standard phenol/chloroform procedure (2). Quantitation of DNA
was carried out using the Quantiblot kit (PE Applied Biosystems)
and subsequent PCR amplification was performed using the Pow-
erplex™ 16 multiplex System (Promega Corp, Madison, U.S.A.)
The products were detected on a 5% denaturing polyacrylamide se-
quencing gel using the ABI Prism™ 377 DNA Sequencer (PE Ap-
plied Biosystems) and genotype classification was made by com-
parison with allelic ladders provided with the Powerplex™ 16
System.

Statistical analyses included tests for possible divergence from
Hardy-Weinberg expectations, unbiased estimate of the expected
homozygote frequencies (3), likelihood ratio test (4) and the exact
test (5) based on 2000 shuffling experiments performed using
DNATYPE program (6).

The distribution of observed allele frequencies at the 15 STR
loci in the Sikkim population are shown in Tables 1 to 4. Statis-
tical results for observed homozygosity, in occurrence with prob-
ability of homozygosity, G-square test & Exact test are presented
in Tables 5-6. Frequencies obtained were compared with some
other previously published data on Indian populations (7-10) and
unpublished data on Bihar and Tamilnadu. Data were also com-
pared with US Caucasians, African Americans, and Hispanics
with no significant difference (11) (data not shown). The data
generated from this study will contribute to the expansion of In-
dian DNA database suitable for population studies and forensic
applications.
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The complete data set is available to any interested researcher
upon request.
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TABLE 5—Statistical results of observed und probability of homozygosity, G-square iest, exact test for 13 tetranucleotide repeat loci in population of Sikkin.

Parameters D3S1358 THOI D21S11 D18S51 D5S818 D138S317 D78820 D16S539 CSF1PO vWA D8S1179 TPOX FGA
Nepali
Obs. homozygosity 0.333 0.285 0.079 0.157 0.269 0.222 0.145 0.258 0.258 0.190 0.142 0.366 0.200
Homozygosity (p) 0.893 0.241 0.986 0.981 0.163 0.309 0.350 0.777 0.554 0.993 0.878 0.088 0.999
Exact test (p) 0.365 0.559 0.043 0.225 0.109 0.220 0.128 0.463 0.558 0.977 0.792 0.570 0.587
G-square test (p) 0.560 0333 0.037 0.305 0.096 0.275 0.139 0.624 0.472 0.973 0.716 0.423 0.656
Bhutia
Obs. homozygosity 0.250 0.343 0.348 0.156 0.283 0.312 0.281 0.125 0.250 0.250 0.187 0.343 0.437
Homozygosity (p7) 0.369 0.060 0.408 0.748 0.033 0.204 0.960 0.083 0.496 0.248 0424 0.096 0.847
Exact test (p) 0.349 0.004 0318 0.125 0.039 0.719 0.967 0.189 0.646 0.376 0.120 0.019 0.015
G-square test (p) 0.267 0.003 0.235 0.082 0.063 0.821 0.961 0.092 0.363 0.370 0.091 0.039 0.015
Lepcha
Obs. homozygosity 0272 0.568 0.18] 0.188 0.227 0.250 0.363 0.386 0.340 0.204 0.318 0.454 0.477
Homozygosily (p) 0.477 0.035 0.955 0.538 0318 0.442 0.002 0.090 0.007 0.988 0.005 0.972 0.099
Exact test (p) 0.394 0.010 0.011 0.242 0.428 0.144 0.372 0.284 0.317 0.426 0.293 1.000 0.019
G-square test () 0.298 0.056 0.008 0.388 0.411 0.228 0.342 0.137 0.124 0.428 0.125 1.000 0.008

TABLE 6—Statistical results of observed and probability of homozygosity, G-squurc test,exact tesi for two peptanucleotide
repeut loci in population of Sikkim.

Nepali Bhutia Lepcha
Parameters Penta E Penta D Penta E Penta D Penta E Penta D
Obs. homozygosity 0.098 0.196 0.098 0.125 0.159 0.340
Howmozygosity (p) 0.999 0.346 0.999 0.833 0.236 0.019
Exact test (p) 0.236 0.187 0.236 0.660 0.053 0.001
G-square test (p) 0.176 0.247 0.176 0.530 0.087 0.003
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