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ABSTARCT:

Our complete sequencing of 220 mtDNA genomes frorhé Savara and Porja of east coastal India reveals
about 25 per cent genomes belongs to European machaplogroup N. For the first time we identified
mitochondrial DNA from one south Indian Savara indvidual that shares seven specific mutations with
the N22 lineage observed in the Orang Asli group diboriginal Malaya, Cuyonin from Palawan and one
single mutation sharing with Mindanao of Philippines which forms N22b sub-lineage. The coalescence
time of N22 lineage is 20,600 = 7000 kybp shiftselfocus of “Two layer” hypothesis of human settlem#

in ISEA.
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1. INTRODUCTION:
Anatomically modern human settlement in Island Beast Asia (ISEA) is hypothesized by “two-layer”
Settlement model of Australo-Melanesians ~ 50,088y ago followed by “Mongoloid” Austranesians 800
years ago — clearly does not capture the complefitdemographic history in the region. The substhnt
genetic data from mitochondrial DNA lineages datbeween ~ 15,000 years and 5,000 years ago brought
considerable shift in the focus of prehistory dEFS(Hill et al., 2007). From our data set searchfivd a new
evidence for the last glacial dispersal (18,0005@00 yrs ago) of modern humans from South AsikSEA.
However, Southeast Asian populations and Indigendustralians acquire all deep rooted clades of both
haplogroups M and N, there was a view that, ordyngle dispersal from Africa (Macaulay et al., 2pdased
on the skeletal evidence the modern human popuokiispersed out rapidly along the coastlines aftsyn
Asia, south-east Asia and Indonesia to Australianf@ll et al., 2004; Stringer et al., 2000) at tdas 45
thousand years before present (KYBP), best repreddry the anatomically modern human skeleton ftioen
site of Lake Mungo 3 in New South Wales (Fieldlet2006; Bowler et al., 2003).

An early phylogenetic link between Indians and Mailan Aborigines has also been suggested by olifmrsa
not only based on morphology but also culturalhd dimguistically (Lim et al. 2010; Fix 1995). Geiet
admixture between Indians and Malaysians happeneitigdthe early colonization of Malays (Hatin et, al
2011) and was first shown by using some biochemitalkers (Teng and Tan 1979). However, disperse of
modern human from out of Africa to other parts lod world has never been clearly resolved. In thieobu
Africa scenario at present from the mtDNA lineagedgsis patterns the strong evidence is southeutero
hypothesis, across the mouth of the Red Sea, @wrddither northward through Arabia or eastward gltre
South Asian coastline to Australasia. (Metspalalget2004; Quintana-Murci et al., 2004; Forstealet 2005;
Kivisild et al., 2006; Mellars 2006).

The mtDNA variation shows strong evidence for imgtigus origins of the Orang Asli within the Malay
Peninsula dating back to ~ 60,000 years ago — pighvethin only a few thousand years of the dispéfsom
east Africa. N21 and N22 which appear to be large$yricted to aboriginal Malaya which may represggme
flow among South-east Asia and suggests a larghafé component, dating back to mid/late Holocenine
ancestry of the aboriginal Malaya. Temuan and OrAsti population of the Malay Peninsula, Cuyonin
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(Palawan non-Negrito) from Palawan also belongN#? Clade which again is rare but more diverse in
Indonesia and Philippines (Table 1) (Macaulay gt24105, Hill et al., 2006; 2007; Tabadda et &1@, Scholes
etal., 2011).

We analyzed 220 unrelated Austro-Asiatic and Dravidinguistic populations of coastal belt of Andhr
Pradesh, India (i) Savara, who live in hilltop g with flora and fauna of Srikakulam, Andhra Rsd
Traditionally shifting cultivation, agricultural vg& labor, Hunting, Fishing and the collection ofhori forest
produce are their sources of livelihood; (ii) Poréo depends upon the shift cultivation and foathgring.
The family is the smallest social unit with bothtrgerchal and patrilineal descent. The marriages aften
polygamous among them.

2. MATERIAL AND METHODS
The Indian populations are organized into 4365 comities (Singh KS 1997), which include self defined
castes, tribes and religious groups. About 450e¢ribonstitute 8.08% by 2001 census of the totalaind
population. They speak more than 750 dialects, lwhan be broadly classified into Austro-Asiatic alidian,
Tibeto-Burman and Indo-European language familié® tribes are endogamous in nature and sociorailitu
distinct. They inhabit mostly in the forests anliyttierrain areas. Government of India has notiffédtribes as
the most primitive group among the original inhabis of India. Out of 75 tribal groups, we selecBavara
and Porja tribes, inhabiting the southern partrafid (Figure 1), representing Austro-Asiatic ancaidian
linguistic family and collected 250 blood samplesni two communities for the present study.

The Ethical Committee of the Anthropological Sunayindia had approved the project, 5-8 ml of blaeas
drawn from healthy and unrelated individuals aftdataining written consent. Samples were collected i
Vacutainer as per standard protocols, and extraatio DNA was performed according to the enzymatic
extraction procedure followed by phenol purificatiovhich was standardized at Anthropological Sureéy
India, Southern Regional Centre DNA laboratory, bhgs

3. QUALITY CONTROL
Out of 250 samples, 220 samples were selectethégpresent study. Sequence reactions were cautedith a
Big-Dye terminator cycle sequencing FS ready reackit (Applied Bio-systems) to produce even signal
intensities and to reduce false negatives. It exhbhore accurate automated mixed base identifitatio
Sequencing data that were generated on Appliedsistems 3730 DNA analyzer were analyzed in SeqScape
software V 2.5. KB base caller V 1.4 was used m @imalysis protocol. KB base caller process fl&rse
signal assigns a base to each peak and assigrity gqiaéie (QV) to each base. The QV predicts thabpbility
of a base call error. KB base caller generated @¥hfl to 99. Typically high quality pure bases wdive QV
ranging from 20-50 (Probability of Error is 1% td®01%). Mixed bases were identified if the secongrrak
height threshold value was 25%. To set clear rarighe sequence quality value method (Remove base f
the ends until fewer than 4 bases out of 20 have @0 was used. Filter setting values used werexirilan
mixed bases = 20, Minimum sample score = 25. Dapgrah the sequence quality and the criteria sppecibr
filtering the data prior to assembly, the samplesesnot assembled. These unassembled samples evere r
sequenced until it satisfied the quality. Editirfgdata and scoring of mutations were done by tveependent
groups of researchers. The Phylogenetic tree wamstructed from median joining networks rootedusing
network 4.6.1.1 software (Bandelt et al., 1999).
Complete mtDNA genome sequence generated in thidy stvas submitted to GenBank (accession number
KC461930).

4. RESULTS AND DISCUSSION
For the first time we find sharing of macro haplagw N, lineage N22 specific for ISEA with India finothe
present study (Figure 2). The other major branaheise region are N21, R22 and R9. N22 mostly cairstd
to Aboriginal Malaya’s (Hill et al., 2006) and Pbjpines (Tabbada et al.,, 2010). Our complete mtDNA
sequencing of 220 individuals from 2 relic popuas of India identified one individual sharing sespecific
mutationsC150T, A942G, A7158G, A9254G, T11365C, C16168T, TMBC with the N22 haplogroup, which
is specific to Orang Asli group of Malaya (Jinamakt 2012 and Macaulay et al., 2005), Mindanadigfiines
(Tabbada et al., 2010) and Cuyonin Palawan (Sclstlak, 2011) (Fig 2).
Further a sample of Savara, an Indian Tribe shallethe basal seven mutations of N22 and a mutadion
nucleotide position 13980 with Mindanao sample dilippines forming a new sub-lineage N22b. The
coalescent time of N22 lineage is calculated a$®D,+ 7000 years. The coalescent time of Indian and
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Philippine lineage N22b is dates back to 15400 #068rs (Table | & Figure 2). N22 lineage dispersal
represents the last glacial human migrations iftsand South East Asia. The coalescence age estimagre
calculated as per (Kivisild et al., 2006) usingusstce positions between nucleotides 577 to 16088iadering
one base substitution per 5,140 years, excludisgriions and deletions.

The study supports the hypothesis rather simple-layer” settlement of ISEA last glacial dispersam South
Asia to ISEA has to be considered for better urtdading the demographic history of ISEA. The eatl@&MH
expansion through South East Islands from Indiaudmnted in mtDNA macro-haplogroup M, lineages M42
Australian (Kumar et al., 2009) and M31 Andamaanslers (Barik et al., 2008). Further our resulsasd a
shared mtDNA lineage N22 between Indian and ISEévigies direct genetic evidence that AMH colonized
through South East Asia through multiple migrationsoncurrence with the recent analyses of skieletaains
and burial patterns in the region, which streseirogeneity rather than an abrupt transition (De#&bal., 2004).
The last and post glacial dispersal lineages retatee closely to those of the Southeast Asian raadhthan to
those of modern aboriginal Australians and New @aits. The most likely driving forces behind such re
dispersals are the huge sea-level rises that ftbodéch of Greater Sunda land, reducing it to thesgmnt day
archipelago. The present study supports the eagbeetic data reported by (Hill et al., 2007) irdicg a
considerable shift of focus and a broadening ofpective with regard to the prehistory of ISEA.

5. CONCLUSION
The reconstructed mtDNA lineage N22 by complete RADsequencing provides a genetic continuity between
mainland India and Island South East Asia. Ourltgsovides direct genetic evidence that ISEA wasabited
by modern humans through south Asia following tBetthern Route”.

Table 1.

Coalescence age of N22 haplogroup from ISEA.
Sample Origin Haplogroup Coalescence age
Cuyonin (Non-negrito)
(Scholes et al. 2011) Palawan N22 18000+6100 kybp
Orang Asli .
(Jinam et al. 2012) Malaya Peninsula N22a 1950047400 kybp
Orang Asli .
(Macaulay et al. 2005) Malaya Peninsula N22a 1950047400 kybp
Mindanao -
(Tabadda et al. 2010) Philippines N22b 154006300 kybp
Savara .
(Present Study) India N22b 15400+6300 kybp
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Fig 1: N22 lineage distribution in India and around Isl&altheast Asia: ISEA.
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Fig 2
Fig. 2: Phylogenetic tree re-constructed on thasbascomplete N22 mtDNA sequences from the Sawdra
South India. Samples collected from published sesingere referred by symbols PH (Tabbada et al.0)201
CUY (Scholes et al., 2011) and Tor, TMM, TMF (H#t al., 2006) followed by “#” and the original isgle
code. Suffixes A, C, G and T indicate transversidits’ denotes deletion and plus sign (+) indicatan
insertion, since the variation at 16519 is extrgnigtpervariable and so not shown here. The coahsuge
estimates calculated as per (Kivisild et al. 2006).
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