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J2l. malgamation of the genotypic and haplotypic organization of the nine populations 

based on the analysis of HLA Classll loci have deciphered vital information about the 

amount, pattern and distribution of genetic variation in different studied populations of 

India. The perspective correlation of the genetic profile of studied populations with the past 

human movements and other historical records facilitated determination of their genetic 

ancestry/origin. Furthermore, the data generated from the present study provided valuable 

information to comprehend the effect of socio-cultural barriers on the genetic makeup of 

Indians population. The results also provided an inference about the pattern and causes of 

genetic similarity and differences between different Indian and world populations. 

The analyses of HLA Class II loci in all the populations have divulged surfeit facts 

about the genetic sketch of studied populations. The long range of observed allelic states, 

high allelic diversity depicted by gene diversity, haplotype distribution, heterozygosity and 

several other parameters including analysis of variance have demonstrated that the 

contemporary studied populations are highly diverse population groups. The reason of 

such high diversity include both accumulation of large number of mutation during long 

term survival and the colossus gene flow from all over the world that have introduced a 

plethora of different allelic states to India. Furthermore, ·distribution of the genetic 

variation within and between populations revealed that the intra-population differences 

were marginal but there occurs a defmite pattern of diversity distribution where 

populations structured into socio-religious groups have more genetic similarity within their 

own group and are genetically more distant from populations of other groups. 

Overall, synthesis of the genetic data at HLA loci indicated a strong genetic overlap among 

the studied groups owing either to the recent massive gene flow between the populations or 

possible identical recent common ancestor. Genetic distance based study revealed that in 

north Indian caste group genetic similarity was seen between Kayastha and Mathurs while 

the genetic distance between Vaish and Rastogies was low. It has been postulated earlier 
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that Mathurs have been derived from Kayastha while Rastogies from Vaish so our data 

gives some clue about the possible origin of Mathurs and Rastogies. 

Sunni Muslims shared more genetic similarity with the caste populations. This may be 

because of the fact that although Muslims practiced consanguinity, they married outside 

their religion. This was further supported by various studies that Indian Muslims, 

specifically North Indian Muslims, have high genetic similarity with other Hindu caste 

populations. On the contrary, Shia populations have lesser admixture with the caste 

populations. Populations from North Eastern region were distant from Muslims and North 

Indian Caste populations, while the two tribal populations i.e. l.achung and Mech were 

genetically similar but Rajbanshi 's were distant from the tribal populations. This is 

because of the fact that Rajbanshi 's adopted the process of transformation of a tribe into a 

caste resulting in a Tribe-Caste continuum and in between this process populations like 

Rajbanshi's who were once tribal but gradually adopted the attributes of caste system. 

Finally, the phylogenetic assessment based on HLA Loci reveals that the genetic 

afftnity of Indians towards other world populations is distributed in a cline where 

geographically north Indians and socially both middle caste and Muslim populations are 

genetically more closer to the Eurasians than East Asians. Muslims and caste populations 

clustered on a separate branch with the Caucasians like Azores, Basque and South France 

in ML phylogram. Some Middle Eastern populations also displayed a branch nearer to 

Caucasians suggesting strong Caucasian element suggestive of the Demic expansion of the 

Middle East genes. North Eastern populations clustered with Mongoloid populations like 

Pomors, Saami, Nentsy, South Korea, China Beizing and Xian, North Chinese and Japan. 

Similar results were also seen on PC Plot analysis. 

The phylogeny of HLA polymorphisms studied in various studied nine Indian 

populations generated a molecular narration of the population demography, relatedness, 

and genetic substrata reflecting possible signatures of ancestors and novel micro

evolutionary genetic differentiations. Additionally, the haplotypic proftle of HLA 

deciphered the underlying variation in the genealogy of studied populations. The complete 

synthesis of two and three locus haplotypes also demonstrated that north Indian 

populations (caste and Muslim populations) showed the presence of mostly Eurasian and 

Middle East (specific for Muslims) element while Sub-Himalyan North Eastern 
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populations showed presence of haplotypes which were more frequent in Mongoloids 

suggesting admixturing with most of the Mongoloid /Oriental. The micro-evaluation of 

some of these haplotypes revealed that the perspective view of the weak Garden of Eden 

hypothesis that Eurasians have received some waves of migration from India could not be 

ruled out. 

A vital outcome of the HLA analysis was the robust signals of each of the 

movements in north India starting from earliest hominids that reached India through 

southern coastal route, to the farmers of Neolithic agriculture expansion, Indo Aryan 

speaking nomads from central Asian steppes and most recent Muslim influx from central 

Asia and Middle East while in north eastern part there was also limited gene flow between 

India and Eastern Asia. The haplotype distribution magnified the conclusions of HLA 

analysis that there occurs a disproportion in rate of admixture between the two Muslim 

sects with four caste populations of north India. High sharing of two and three locus 

haplotypes were suggestive of genetic homogeneity of Muslim and caste groups while 

presence of unique haplotype DRB 1 *1501-DQA! *0101-DQB 1*0301 in Shia corresponds to 

the preservation of original gene pool. Finally, the geographic cline of genetic affinities of 

north Indians with Europeans and North Eastern populations with Mongoloids was more 

realistic as clearly the native Indian haplotypes were more pronounced in Caucasian 

haplotypes and North Eastern haplotypes have similarity with Mongoloids. 

Conclusively, the combined picture represented by the empirical results of the 

high-resolution analysis of HLA Loci infers that (1) the studied nine populations are 

genetically highly diverse people with most of the variation scattered between individuals. 

(2) The genetic differentiation does exist between numerous of endogamous groups across 

Indian mainland but the differentiation is maiuly configured geographically and 

linguistically, and the stringent socio-cultural norms have ouly a trivial contribution. (3) 

The advents of migrations and invasions in northwestern and north eastern corridor of 

India have more genetic evidences towards native Indian origin. (4) The legacy of Indo

Aryans is discernible in the gene pool of each of the studied north Indian population (5) 

There is differential admixture rate of Sunnis and Shiites with other Indian populations.( 6) 

North Eastern populations showed affinity towards Mongoloid populations. 
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Overall, the genetic configuration of Indians is as complex as the history of Indian 

mainland, interwoven in numerous threads of unknown facts. More genetic data from this 

part of the world and other critically important regions like Afghanistan and Iraq is highly 

necessitated in tracing the missing blocks of the causes and consequences of human 

genetic variation. Present study has provided some clues that might help in unwinding the · 

complex interwoven threads of Indian genetic composition. 
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