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Out of Africa

 Homo Sapiens emerged in Africa and radiated from there.

» They entered East Asia 40-50k years ago.
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Ainu, Mainland Japanese, and
Ryukyuan
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Uniqueness of Ainu in East

Eurasians
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Ainu is outgroup of all East
~ Asian farmers
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Ancient DNA analysis

» Sequencing DNA extracted from ancient
teeth/bone

Jirect evidence of ancient genotype

NGS
(Next Generation
sequencer)
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Genetic continuity from earliest

modern humans in East Asia
40,000-y old human remains from Tianyuan, Beijing (Fu et al., 2013)

Tree of mtDNA haplogroup B
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First modern humans in Japan

o~40 kya 16 kya

3 kya 1.7 kya

HHH Upper Paleolithic
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e Stone tools from everywhere
in Japan from Hokkaido to
Okinawa

e Dating to younger than
40,000 years old
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Upper Paleolithic human bones
are quite rare.
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Neolitic hunter-gathers; Jomon
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Q1: Genetic relationship with modern
humans

Q2: Origin of Jomon A
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Investigating Jomon Nuclear
Genome

'@ Sanganji Shell Mound
. (about 3,000 cal. BP)



GAlIx/HiSeq 2000
(120/100bp paired end)



Data analysis

/ [ Faft.qjile ]

e Adapter trimming, filtering low quality bases (FASTX-Toolkit)
 Merging plus and minus strand (fastg-join)
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0.4% ~ 9% of sequence data
“were from Jomon

Metagenomic analysis for three Sanganji Jomons using
BLASTN (parameters were —evalue 3.80e-2, -dbsize 3,200,000,000 )
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Data analysis
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 Mapping to hg19 (BWA, aln, -1 1000)
 Mapping quality >= 30 (SAMtools), length >= 35bp
K. Remove PCR depulicates (Picking Bases)

o

» Checking post-mortem changes
e Contamination estimates




Post-mortem misincorporation
and depurination

e Characteristic to ancient DNA

C to T misincorporation
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Comparison with worldwide
populations

HapMap project (The International HapMap Consortium, 2005)
Human Genome Diversity Project (HGDP) (Li et al., 2008)
1000 Genomes (1000 Genomes Project Consortium, 2012)

Japanese populations (Japanese Archipelago Human Population Genetics
/Consortium, 2012)
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Jomon and 1KG worldwide
populations

Creating homozygous diploid genotypes
HWE p<1e-10, minor allele <0.01, genotype call <0.95 (PLINK)
PCA (EIGENSOFT, smartpca)
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Jomon and 1KG East Eurasians

* 46,158 SNPs

® Sanganji Jomon
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e CHS
e CDX
e KHV

PC2 (0.35%)

*
o

PC1 (0.62%)

Kanzawa-Kiriyama et al. 2016



PC2 (0.49%)

Comparison with Ainu, Mainland

Japanese, and Ryukyuan

5,392 SNPs

Han Chinese
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Frequency of allele sharing

0.670

Ainu

Mainland Japanese

Ryukyuan
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* 7,529 SNPs

JION O

D-statistics to detect gene flow
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Jomon diverged from ancestor
of East Eurasians

*ML tree with 3 gene flow events base on 43,310 SNPs using

TreeMix - b
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No gene flow with other

modern/ancient Eurasians
A) 7,529 SNPs Comparison with

A)
@\ @3\ A) Europeans, Native Americans, and
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Comparison with Archaic

humans

Neanderthal ... Denisovan J ﬁ
* "b_---~ = e
| = {.li - J._ “s\ ’ “s
\ '1,

" .'---.- Sk '—E(}rsﬂhe‘u"ﬂ. 4& ,

Admixture : Neanderthal— Non Africans
Denisovan — QOceanians




‘Neapderthal

Denisovan
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ChimpY San X Chimpy San X Z-score
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Conclusion

Q1: Genetic relationship with modern
humans

 Deep divergence

79} .~ + Genetic Isolation from
continental populations after the
divergence

 Affinity to three Japanese
populations

Q2: Origin of Jomon
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Thank you for your listening
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