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Summary of thesis contents

Clarifying the genetic relationship between Neolithic East Asian Hunter-Gatherers and modern
human populations is one of the keystones to understand the complex history of modern East
Eurasian populations. Neolithic hunter-gatherers, Jomon people, inhabited the Japanese
Archipelago from 16,000 years ago to 3000 years ago, and while their origin and relationship
with modern humans have been long debated, details remain unclear. To solve these questions, |
investigated mitochondrial DNA and nuclear DNA of Jomon individuals excavated from Sanganji
Shell Mound, Fukushima Prefecture, Tohoku region, Japan. | decided mitochondrial DNA
haplotypes from four Sanganji Jomon individuals, and conducted statistical analyses. | found that
their mitochondrial DNA haplotypes, M7a and N9b, were unique to modern Japanese. | also
observed that Northern Jomon people were genetically closer to Udegey of Southern Siberia than
other continental East Eurasians. This implies that Northern Jomon people originated from
Northeast Asia. | also found that Jomon people were genetically heterogeneous in terms of their
geographical regions. For investigating their origin and relationship with modern humans based
on much larger genomic DNAs, | determined 60 million bps of nuclear Jomon genomes using
next generation sequencer. The Jomon genomic DNA clearly evidenced that they were genetically
quite different from modern East Eurasians, and they diverged from the ancestors of both
northern and southern East Eurasians but postdated the divergence of Melanesians. Another
conclusion is that the genetic remnants of Jomon people are higher in Ainu people and Okinawa
people, who live in Northern and Southern part of the Japanese Archipelago, respectively,
compared to Mainland people. This supports the dual structure model proposed by Hanihara
Kazuro and others based on craniofacial data analyses. Another controversial problem is the
genetic relationship between archaic humans and modern humans. Using phylogenetic network
analysis and D-statistic analysis, | observed that Jomon people have excess archaic DNA than
Africans, Europeans, and Native Americans.
My D-statistic analysis suggests that Denisovan were relatively genetically closer to Jomon
people than Vindija Neanderthal. This implies that the Jomon ancestors admixed with the
Denisovans or related populations.

The heterogeneity of Jomon people in mitochondrial DNA implies the complexity of the
Jomon history. To investigate whether Jomon people from different regions and period were
genetically heterogeneous, | sequenced more Jomon genomes from four samples; Shikkariabe
from Aomori Prefecture, Yugura from Nagano Prefecture, Daizenno-Minami from Chiba
Prefecture, and Odake from Toyama Prefecture. | successfully determined about 10% and 80% of
Jomon nuclear genomes from Yugura Jomon and Shikkariabe Jomon DNA samples, respectively.
Using principal component analysis, | found that Jomon people were homogeneous at least in
northern part of the Japanese Archipelago. The small pairwise distance between Shikkariabe

Jomon and Yugura Jomon also supports their homogeneity. | also investigated the genetic
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relationship between Shikkariabe Jomon and archaic humans. I confirmed the evidence of
Denisovan gene flow into the ancestors of Shikkariabe Jomon people.

I also sequenced the genome of Upper Paleolithic Ryukyuan, who lived ca. 20,000 years
ago. | obtained 0.03% of the whole genome, and despite of this small dataset, | observed a
genetic similarity between Jomon and Paleolithic Ryukyuan. | speculate that both Jomon people
and Paleolithic Ryukyuan share same ancestors, who migrated from Southeast Asia into East
Asia.

In summary, | observed that Jomon people were genetically quite unique in East Eurasia,
and it suggests that Jomon people were basically the descendants of early stage of humans who
migrated into East Eurasia. This indicates that Jomon people are very important populations to
clarify how early modern humans migrated into East Eurasia. | obtained draft sequence of the
Shikkariabe Jomon genome, and this made me possible to compare the Jomon genome with other
ancient/modern human genomes. The intriguing question is the genetic relationship between
Jomon people and archaic humans. | observed the genetic relationship not only between Jomon
and Vindija Neanderthal but also between Jomon and Denisovan. Since the conclusion of this
study is based on partial sequences of the Jomon genome, further analyses with more genome
sequence data and other statistical methods are necessary in future studies. The existence of
Denisovan DNA material in Jomon people will be one of the main debates connected to not only

the history of Japanese but also the origin and population structure of East Eurasians.
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