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Fun fact

@Gyan_Lab

• If two random Indians meet, there is only a 
1.6%- 95% chance that they can talk to and 
understand each other (HT Survey 2011).
• Any two random Indian share >30%- 100% of 
common genetic ancestry.
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Using DNA markers to know the population(s) origin and migration

More diversity

Large sum of branch lengths

More time for mutations to 
accumulate

Ti
m

e

Less diversity

Small sum of branch lengths

Less time for mutations to 
accumulate

ACGTAACCGCTAAA

ACGTAACCGCTAAA
ACGTAATCGCTAAA

ACGTAATCGCTAAG
ACGTAATCGCTAAG
ACGTAATCGCTAAG
ACGTAATCGCTAAG
ATGTAACCGCTGAA
ATGTAACCGCTGAA
ATGTAACCGCTGAA
ATGTAACCGCTGAA

Haplogroup YY

Haplogroup XX

Haplotype

mutationSNP



Africa

India

A & N
islands

Science (2005)
Thangaraj et.al
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In 2005



In 2015- complex making of modern humans
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Migration or Isolation-by-Distance?

An isolation by distance model (IBD), in which 
migrants tend to move short distances, but large 
numbers of people seldom move long distances, 
explains how such patterns could persist for tens 
of thousands of years. 

Basu Mallick et al. 2013



Data resolution



R2 R5 R6 R7 R8 R30 R31 Total Samples
Austroasiatic 0.41% 1.12% 4.29% 5.90% 2.64% 0.61% 0.00% 883
Indo-European 0.31% 3.62% 1.70% 0.58% 1.61% 2.63% 0.85% 2240

Dravidian 0.23% 3.65% 1.69% 1.37% 1.64% 2.15% 0.32% 2190
Tibeto-Burman 0.00% 1.74% 0.00% 0.00% 0.58% 0.58% 0.00% 172

The mystery of mtDNA haplogroup R7

Chaubey et al. 2007



Language groups in India

There are 121 languages 
spoken by 
10,000 or more people in 
India



Dravidian-specific clades

The demise of simple diagnosis

Dravidian

Indo-European
Austroasiatic



Predominantly DravidianPredominantly Austroasiatic

R7a1

AA= 2523±1468 Years
DRA= 7568±3090 Years
IE= 10529±4643 Years

Linguistic distribution of haplotypes

Chaubey et al. 2007



Internal distribution of R7 among Munda speakers

North Munda

South Munda
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The Principal Component (PCA)  & ADMIXTURE Analysis

PCA is a statistical method for exploring and making sense of datasets with many 
measurements (which can be considered dimensions) by reducing the dimensions 
to the few principal components (PCs) that explain the main patterns.

Thus, the first PC is the mathematical combination of measurements that accounts 
for the largest variability in the data.

ADMIXTURE is a software tool for maximum likelihood estimation of individual 
ancestries from multilocus SNP genotype datasets. It uses the same statistical 
model as STRUCTURE but calculates estimates much more rapidly using a fast 
numerical optimization algorithm.



Roma: from India to Europe

Mendizabal et al. 2013 Moorjani et al. 2013



Roma: from India to Europe (1.4KYA)

Rai et al. 2012



Closest Indian population to Roma (fineStructure analysis)
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•  Total ~5 - 6000 - half of them live in Mumbai 
(Bombay)

• June 2016- recognized as official minority 
religious group in Maharashtra state (India)

• Lack of written records about their arrival in 
India

Earlier Genetic studies
 
Classical marker study suggests their allele 
sharing with Yemenite Jews and South Indian 
populations (Cohen et al 1980).

mtDNA- South Asian; Y chromosome- Indian 
and Middle Eastern (Behar et al. 2008, 2010).

Autosomal study has reported minor Middle 
Eastern specific ancestry (Behar et al. 2010).

Population details

Present study 
mtDNA

Y chromosome
Autosome

Jews of India



Principal Component (PC) analysis



ADMIXTURE analysis

Indian Jews

Behar et al. 2010, Chaubey et al. 2016



Geospatial distribution of Middle Eastern specific ancestry

Mumbai Jews

Cochin Jews



Time of Admixture (Jews)

Waldman et al. 2016

Admixed population Surrogate population 1 Surrogate population 2 Generations from Admixture (SD) p value Z score
Mumbai Jews GIH Druze 37 (9) 6.9 x10-5 3.98
Cochin Jews 1 Kurumba - 37 (11) 1.6 x10-4 3.23
Cochin Jews 2 Kurumba Druze 53 (11) 3.1 x 10-5 4.17



Uniparental geneflow (Jews)



Siddi: Slave trade from Africa (15th-19th Century)

Shah et al. 2011
Narang et al. 2011



• Parsi is one of the smallest ethnoreligious communities 
of the world, 57,264 members- 2011 Indian census 
(down from 69,601 in 2001 and 114,000 in 1940).

• In the 7th century, the Zoroastrian Sassanian dynasty 
was threatened by Islamic conquest and a small group 
of Zoroastrians fled to Gujarat in present-day India, 
where they were called ‘Parsi’ (literally meaning 
‘people from Paras or Fars’, the local term for Persia).

• Qissa-e-Sanjaan- narrative of the events.

Earlier Genetic studies
• Microsatellite and HLA study: intermediate position 

among South Asia and Middle East/Europe (Rosenberg 
et al. 2006; Mohyuddin and Mehdi 2005).

• Haploid DNA: 60% South Asian maternal and 100% 
Iranian lineages (Qamar et al. 2002; Quintana-Murci et 
al. 2004).

• Small sample sizes and low resolution genetic markers. 
Major Parsi group (living in India) has been often 
underrepresented, and likewise, no high-resolution 
autosomal evidence has been considered

Population details

Present study 
mtDNA (aDNA)
Y chromosome

Autosome

Like Sugar in Milk: Genetic history of Parsi population



Principal Component (PC) analysis



ADMIXTURE analysis



The South Indian (SIND), and Iranian ancestry among Parsis and neighbouring populations
Population (X) SIND (SE) Iranian (SE)

Pathan 31 (2.4) 56.5 (1.8)
Sindhi 22.9 (2.7) 63.1 (1.9)
Parsi_Pakistan 6.4 (2.4) 76.6 (1.5)
Parsi_India 8.8 (2.5) 74.6 (1.7)
Gujarati 58.1 (2) 34.3 (1.6)

South Indian ancestry= Yoruba,Papua;X,French/Yoruba,Papua;South_India,French
Iranian ancestry= Yoruba,Papua;X,South_India/Yoruba,Papua;Iranian,South_India

Excess of Iranian ancestry among Parsis



The test of geneflow (D statistics) between Parsis, modern Iranian, Neolithic Iranian, Sindhi and Gujarati
Gp1 Gp2 Gp3 D value Z score
Parsi_India Parsi_Pakistan Sindhi 0.0309 35.229
Parsi_India Parsi_Pakistan Iranians 0.0318 42.175
Parsi_India Gujaratis Sindhi -0.0015 -1.89
Parsi_Pakistan Parsi_India Sindhi 0.0309 34.184
Parsi_Pakistan Parsi_India Iranians 0.0313 39.061
Parsi_Pakistan Gujaratis Sindhi -0.002 -2.482
Sindhi Parsi_India Parsi_Pakistan 0 -0.036
Sindhi Parsi_India Gujaratis -0.0038 -4.609
Sindhi Parsi_Pakistan Gujaratis -0.0038 -4.688
Sindhi Iranians Parsi_Pakistan -0.0124 -16.085
Sindhi Iranians Parsi_India -0.0124 -15.308
Sindhi Iranians Gujaratis -0.016 -17.608
Gujaratis Parsi_Pakistan Parsi_India -0.0005 -0.898
Gujaratis Iranians Parsi_Pakistan -0.0154 -21.245
Gujaratis Iranians Sindhi -0.0211 -22.669
Gujaratis Parsi_India Sindhi -0.0054 -5.982
Gujaratis Parsi_Pakistan Sindhi -0.0058 -6.7
Iran_Neolithic Sindhi Iranians -0.0002 -0.141
Iran_Neolithic Gujaratis Iranians -0.008 -5.075
Iran_Neolithic Parsi_India Iranians 0.005 3.2
Iran_Neolithic Parsi_Pakistan Iranians 0.0058 4.083

D= (Gp1,Yoruba;Gp2,Gp3)

Highest genflow from Iran Neolithic



fineSTRUCTURE analysis
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RoH and Inbreeding



The formal text of admixture using ALDER method
Reference 1 Reference 2 Admixed Gen. Time p value Z score
Iranian Gujarati Parsi_India 38.26 + 12.16 0.0017 3.15
Iranian Sindhi Parsi_India 32.96 + 9.42 0.013 2.48
Iranian Sindhi Parsi_Pakistan 41.32 + 8.93 1.7x10-5 4.3
Iranian Gujarati Parsi_Pakistan 30.74 + 14.04 0.029 2.19

MALDER:  55 + 9 Generations, and Single admixture event

Time of Admixture

20-38 generations (Lopez et al. 2017)



Example of Sri Lanka

Sinhali: Indo-Aryan
Tamil: Dravidian



Genetic components
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