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Dr Lalji Singh obtained his M.5c., and Ph.D
(Cytogenetics) from Banaras Hindu University. He spent 13
years in the Institute of Animal Genetics, University of
Edinburgh (1974-1987) before joining CCMB.

His research interests include - Molecular basis of sex-determination; DNA
fingerprinting and genetic diversity; wildlife conservation; human genome
analysis and ancient DINA studies.
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Mystery of our origins

Lalji Singh
Director, Centre for Cellular & Molecular Biology
(CCMB), Hyderabad-500 007

Abstract

Modern humans arose about 150,000 years ago, possibly in East Africa
and colonized Kalahari Desert and the Central Africa rain forest within
Africa. Early humans even ventured out of Africa briefly, as indicated by the
90,000-vear old skull and Qazeh fossils found in Israel. By analyzing the
DNA of living humans from different locations, it has been possible to
assemble a detailed reconstruction of prehistoric human colonization of the
world. Examination of the variation in DNA, known as DNA
polymorphism, provides new insights into the history of the human
populations. Immigration of people can be tracked down based on the errors
(known as mutations) occurred during copying of DNA. These mutations
slowly accumulate in certain regions of the DNA. Whenever a population
splits and there is no intermingling of these splits, different populations
accumulate different set of mutations, which depend upon the geographical
location and the environment around them. Based on these mutations, it is
possible to construct family trees of different lineages and shared geneology
of humankind, and even approximately assign dates to the branch-points.

The mitochondrial DNA (mtDNA) is a genetic element passed down only
through women, while DNA of Y-chromosome is passed down to next
generations only through men. Based on the mutations found in mtDNA,
various groups (known as haplogroups) have been identified and several of
these groups are specific to African populations L2 and L3 mtDNA signature
about 85000 years ago, which now represent more than two-thirds of female
lineages throughout most of Africa. It led directly to the only successful
migration out of Africa which occurred sometime between 55,000 and
85,000 vears ago. Which route did they take out of Africa?

The origin of the Andaman “Negrito" and Nicobar “Mongoloid”
populations has stimulated a wide range of speculations. Their origins are
really a mystery. No one knows where they came from; and how long they
have been there. Could these Islanders hold the key to the mystery of our
own origins? Their world could serve as a window to look into the past
showing us how were we (humans) hundred thousand years ago when the
first modern humans left Africa. To address these questions, we have
analyzed the complete mitochondrial DNA (mtDNA) (16,569 base pairs) of
five Onges, five Great Andamanese and five Nicobarese.



We have used the mtDNA sequence to trace the emigration of
Andamanese. Comparison of the complete mtDNA sequences of the Onge
and Great Andamanese with the mtDNA sequences of the populations,
known so far across the world, has revealed that the mitochondrial DNA
sequences of the Onge and the Great Andamanese do not match with any of
the populations in the world, including 6,500 samples covering the entire
Indian subcontinent. Therefore, the Onge and Great Andamanese are unique
in their origin. Novel mutations found by us in the mtDNA of the Onge and
the Great Andamanese have helped in placing them in two unique branches
(defined as M31 and M32) in the human evolutionary tree.

Our study suggests that two ancient maternal lineages have evolved in the
Andaman Islands in genetic isolation independently. This may be due to the
initial penetration of the northern coastal areas of Indian Ocean by modern
humans in their out-of-Africa migration about 50-70 thousand years ago.
Therefore, they are the windows to look into the past and hence they need to
be preserved. This observation, therefore, supports the existing 'out-of-Africa’
hypothesis. There was only a single dispersal from Africa, most likely via
Southern coastal route, through India and onward into South-East Asia and
Australia, Similar analysis of Nicobarese revealed that they belong to two
lineages (B and F), which are commonly found in China, Malaysia,
Myanmar and Thailand, suggesting their recent arrival from the east during
the past 18 thousand years. We have also carried out a study on the Great
Andamanese, Onge and Nicobarese, using autosomal microsatellite markers.
The Andaman “Negrito"” populations do not show particular affinities either
with the African populations or with the Indian populations confirming their
unique origin. In contrast, Nicobarese show close affinities with the
Southeast Asian populations, suggesting their recent entry in the Island.

Using 11 whole mtDNA and 2231 partial coding sequences of Indian M
lineage selected from 8670 HVS1 sequences across India, we have
reconstructed the tree including Andamanese-specific lineage M31. We
defined one novel haplogroup M41, and revised the classification of
haplogroups M3, M18 and M31.

Our result indicates that the Indian mtDNA pool consists of several deep
rooting lineages of macrohaplogroup "M’ suggesting in situ origin of these
haplogroups in South Asia, most likely in the India. Moreover, our reanalysis
of the Andamanese-specific lineage M31 suggests population specific two
clear-cut subclades (M31al and M31a2). Onge and Jarwa share M31a branch
while M31a2 clade is present in only Great Andamanese individuals. Overall
our study supported the one wave, rapid dispersal theory of modern humans
along the Asian coast.
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Member, Professor S P Ray-Chaudhuri Memorial Foundation; Past
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P M Bhargava Foundation; Founder Member and President, the Association
for the Promotion of DNA Fingerprinting and Other DNA Technologies.

Membership of the Editorial Boards

Journal of Biosciences (former Member); Journal of Basic & Applied
Biomedicine; Journal of Genetics; Journal of Forensic Medicine and
Toxicology; International Journal of Human Genetics; Indian Journal of
Biotechnology; Proceedings of Andhra Pradesh Akademi of Sciences.

Fellowship of Indian and Foreign Academies

Fellow, Indian Academy of Sciences, elected in 1989; Fellow, Mational
Academy of Sciences, elected in 1991; Fellow, Indian National Science
Academy, elected in 1993; Fellow, Andhra Pradesh Academy of Sciences,
elected in 2000; Fellow, National Academy of Agricultural Sciences, elected
in 2001: Fellow, National Academy of Medical Sciences, elected in 2002.
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Research Contributions

In order to explore the tremendous potential of indigenously developed
technology, Dr Lalji Singh has proposed, pursued and established a new
centre, the Centre for DNA Fingerprinting and Diagnostics (CDFD) at
Hyderabad under the Department of Biotechnology (DBT), as an Officer on
Special Duty (OSD), CDFD.

Based on the studies of Dr Lalji Singh and his colleagues on Wildlife
Conservation, Government of India has set up a “Laboratory for the
Conservation of Endangered Species (LaCONES)” in Hyderabad
close to the Nehru Zoological Park in collaboration with the Central
Zoo Authority of India, New Delhi; the Dept. of Forests, Govt. of
AP, Hyderabad; the Centre for Cellular & Molecular Biology
(CCMB), Hyderabad and the Dept. of Biotechnology (DBT), New
Delhi.
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