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Flow chart of gene finding in KEIO
Genome Sequence
Masking of Repetitive element Promoter prediction
i by Repeat Masker by GC cont.
Homology Search by GENSCAN/Grail/ MZEF
l by BLAST | Gene/Exon prediction
Making Exon structure l
by SIM4 ‘ ..
or Dotter > Visualize

l

Expression analysis

by VectorWorks
and CLARIS Draw
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UCSC Genome Browser on Human Dec. 2013 (GRCh38/hg38) Assembly
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2007 May D =Y MEANYT / LARF (by 454) > 5®32(%2008 Jun
2007 Sep XV Y —@BANT ./ LEFEFwRXFHIKR (by ABI 3730x])
2008 Jun  1000%°/ LEHEIR Y — ==
2008 Nov pE A, 77U HDABAY / LRSS (by GA)
2008 Dec #EABAY/ L8RS (by GA) /i
2009 Nov Complete Genomics #h3$5,000 T2/ NSZSERRIT % RIS
2010 Feb &A%Y/ LSt Palaco-Eskimo (4,000 year-old ) (by GAIIx)

2010 May X7 VT ILY —=ILAYT J &S (38,000 year-old) (by 454 with GA)
2010 Jun 10007/ L5t@/ N1 Oy hESRT —5 23 (by 454 and GA and SOLiID)
2010 Oct BARABAYT ./ LfESE (by GAIIX)

2011 Nov 23andME £t $999 T2 I FY VREEEIT (by GAIIx)

2012 Feb & A%/ Lfi#5: Tyrolean Iceman (5,000 year-old) (by GAIIx)
2013 Nov BAAT1000AY ./ LfEsE (by HiSeq2500)
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The 1st personal genome sequencing

Jun. 1, 2007
$1,000,000

nature Vol 452[17 April 2008 |doi:10.1038 /nature06884

LETTERS

The complete genome of an individual by massively
parallel DNA sequencing

Table 3 | SNPs matching HGMD mutations causing disease or other phenotypes

HGMD accession Chromosome Coordinate HUGO symbol Gene name Cytogenetic  Phenotype Zygosity

CMO003589 1 97937679 DPYD Dihydropyrimidine dehydrogenase 1922 Dihydropyrimidine Heterozygous
dehydrogenase deficiency

CM950484 1 157441978 FY Duffy blood-group antigen 1q Duffy blood group antigen, Homozygous*
absence

CM942034 4 619702 PDE6B Phosphodiesterase 6B, cGMP-specific, 4p16.3 Retinitis pigmentosa 40 Heterozygous

rod, beta

CM021718 9 36208221 GNE UDP-N-acetylglucosamine 2-epimerase 9p Myopathy, distal, with immed Heterozygous
vacuoles

CM980633 10 50348375 ERCCé Excision repair cross-complementing 10q Cockayne syndrome Homozygoust

rodent repair deficiency,
complementation group 6 protein (CSB)

CMO050716 11 76531431 MYO7A Myosin VIIA 11q135 Usher syndrome 1b Homozygous+
CM950928 12 46812979 PFKM Phosphofructokinase, muscle 12q13.3 Glycogen storage disease 7 Homozygous*
CM032029 14 20859880 RPGRIP1 Retinitis pigmentosa GTPase regulator 14ql1l Cone-rod dystrophy Heterozygous
interacting protein 1
CM984025 19 18047618 IL12RB1 Interleukin-12 receptor, beta 1 19p13.1 Mycobacterial infection Heterozygous
CM024138 19 41014441 NPHS1 Nephrosis-1, congenital, Finnish type 19q Congenital nephrotic syndrome, Heterozygous
Finnish type
CM910052 22 49410905 ARSA Arylsulphatase A 22q Metachromatic leukodystrophy  Heterozygous

* Coverage at these SNP positions is less than 5. However, both produce benign phenotypes.
+ Coverage at these SNP positions is greater than 5. Both would produce severe phenotypes if they were truly homozygous.

Nature 452:872-6 Jun (2008)
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THE DNA AGE

Gene Map Becomes a Luxury Item | The 1st Customer; Dan Stoicescu

Mar. 4, 2008
$350,000

Bentley

BIG SPENDER Dan Stoicescu is paying a company to map his genome.

By AMY HARMON

Published: March 4, 2008

On a cold day in January, Dan Stoicescu, a millionaire living in [ RECOMMEND
Switzerland, became the second person in the world to buy the full W TWITTER
sequence of his own genetic code. [ LNkEDIN
He is also among a relatively small = PNINTO &
The DNA Age group of individuals who could afford S prir
$350,000 Genome the $350,000 price tag.
Articles in this series explore the [® REPRINTS
impact of new genetic technology ) .
on American life Mr. Stoicescu is the first customer of SHARE
Previous Articles in the Series » Knome, a Cambridge-based company
that has promised to parse his genetic RUBY

. . . ) . SPARKS
blueprint by spring. A Chinese executive has signed on for the same COMING SOON

service with Knome’s partner, the Beijing Genomics Institute, the
company said.
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Glenn Close's genome sequenced by lllumina The 1st Customer service for woman

Actress is first woman publicly identified

BY THOMAS KUPPER, UNION-TRIBUNE STAFF WRITER

Mar. 11, 2010
$48,000

The San Diego biotechnology company
lllumina has found a famous early \
adopter for a futuristic personal genome- ‘
sequencing service it offers.

{<
HH

The company said Thursday that movie
and television star Glenn Close had her
genome sequenced last fall, one of about
10 people to have their genetic data
compiled since the company introduced
the service in June.

Benz C-class

Eam T

While it's expensive, at $48,000, lllumina

says it believes the cost will quickly

become a realistic option for many

people. Increasing genetic knowledge

should make it possible to detecta

person's predisposition to various

conditions and to quickly identify the best Award-winning actress Glenn Close (seen in her current

treatment options. TV series "Damages”) has had her personal genome
sequenced at San Diego-based lllumina. The service

“One of the things we're trying to do is to costs $48,000.

make this more broadly known and to

deal with the questions that come up

about being sequenced,” lllumina Chief

Executive Jay Flatley said. “The more we can bring prominence and visibility to this, the more people will talk [ b = T

aboutit” i

!/ ANDREW MCPHERSON / FX

MICTLAEL DOGLAS

GLENN CLOSE

Copyright © 1987 by
Paramount Pictures. |

0\

Copyright © Walt Disney Studios Motion Pictures
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The 1st Customer service for Japanese

Jul. 31,2012
$5,000

201247 H 31 H

HOEBISR ASAL

BERE AT

AARNF, KFERPELTHFOBEART /) L% A
—HEHERF ¥ & (SFC) KTAKY ) 2RV IREbLH#E—

BB BRI O M B (BRI SRR (LB, 1
AB) FTE] X, BEOES /) LS ZAT L. 7 A 31 B X 0 ESEEFEHIEFTOBARADNAT —X
N7 (DDBJ) ICTaFICABEZHOE LT, BARANEATEAT L GD EZAFHTLHD1X
FHTTHY, SEIOr—ANE—-FL720 7,

MFAERRF ¥ 2732 (SF C) ORABURTHS - BREHRFA CTiL, ZOREHEROT ) Lz #k
ELI 17 LU —2 2 a vy 7] 2L, KE4AANDL 7T AIHT TR=YTFNT ) MY
HIREEITVE LT,

‘ https://www.keio.ac.jp/ja/press_release/2012/kr7a4300000aubbx.html Oct.4 2016
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Cost per Genome

AR $797
ZINY $137
RIS E $55-65

" 3
National Human Genome b \ &
$10K| Research Institute NS U
N V'V ALK A
r O

genome.gov/sequencingcosts

$1000 Genome Era

Nature doi:10.1038/nature.2014.14530

20012002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

https://www.genome.gov/sequencingcostsdata/ (Oct. 4, 2016)

2014F1RBICAILZF#(E 1 DDYRT ATDONABENS AEEXTDIR
NZIRTESHTIO00RILUTTEY / L% 30x HI\LY I THITTED
HiSeq XY RTFALAZHE KU, COYRTATEER ASTFRAZINIET D
ENTEDERTK LTS,
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$2,900 (Nov. 2015) $999 (Sep. 2015)

Understand Your Genome, myGenome,
provided by lllumina. provided by Veritas Genetics.

http://www.illumina.com/company/events/understand- https://www.veritasgenetics.com/

your-genome.html/

30x WGS 30x WGS
CLIA/CAPS M CLIA/CAPS
UYG Tokyo Tl $4,900 HIPPALEST
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2003 Human Genome Project ending (1990-2003)

s grng
2.7 billion dollars

i il

'uFianE;

I
iy

x 0.00000037

L o ———

1/2,700,000

2014 Illumina launchs HiSegX Ten

1000 dollars/genome

“Forty such machines would be able to
sequence more genomes in one year than had
been produced by all other sequencers to date.”

2003
iPod 3rd

2016

iPod touch

Copyright © 2016 Apple Inc.
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30 GB
59,800/ 38,800

\_N
X 0.27

1/3.67

128 GB

128 GB

14
x 0.00000037 or

1/2,700,000 52,555 TB
38,800
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http://www.internationalgenome.org/ 1000 Genomes
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BARADIOOAYT / I, ExomeT—5% DA

BARADEBANT / LADRES:

21 June 2010

1000 Genomes Project releases data from pilot projects
on path to providing database for 2,500 human genomes
Freely available data supporting next generation of human genetic research
The 1000 Genomes Project, an international public-private consortium to build the most detailed
map of human genetic variation to date, announces the completion of three pilot projects and the
deposition of the final resulting data in freely available public databases for use by the research

community. In addition, work has begun on the full-scale effort to build a public database containing
information from the genomes of 2,500 people from 27 populations around the world.

2013E118128
BARA1208 ADExomeT —

5 DR

Human Genetic Variation Browser

Home About Statistics Link Download Repository Contact How toUse Login

Welcome to Human Genetic
Variation Browser

Search database

Gene name/ID ﬁ
dbSNP rsID [ co |
Pathogenic Variation ﬁ
J Hum Genet, 2016 Feb 25

Whole-genome sequencing and comprehensive variant
analysis of a Japanese individual using massively

parallel sequencing

Akihiro Fuji 1.2, Hidewaki Nakagawa!, Naoya H 1, Kaoru Nak 1, Tetsuo Abe!, Keith A Boroevich!,

Masao Nagasaki®, Rui Yamaguchi®, Tetsuo Shibuya®, Michiaki Kubo!, Satoru Miyano®?, Yusuke Nakamura'* &
Tatsuhiko Tsunoda'?

We report the analysis of a male using high-th h g to x40 ¢ ge. More than 99% of the

sequence reads were mapped to the reference human genome Usmg a Bayesnan decision method we |denufed 3,132,608

single nucleotide variations (SNVs). Comparison with six previously reported led an excess of si

and nonsynonymous SNVs, as well as slngleton SNVs in conserved non-coding regions. We also identified 5, 319 deletlons

smaller lhan 10 kb with high accuraq' in addition to copy number variations and rear De novo of the

reads g d around 3 Mb of novel sequence, which showed high similarity to non-reference human

genomes and the human herpesvurus 4 genome. Our analysls suggests that consuierahle variation remains undiscovered in the

bl b understanding of human

human genome and that whole-g ing is an | tool for ining a
Nat Genet.2010;42:931-6

genetic variation.

2015%48H218

BARAT000AD DT/ LABHIREDFHEIK

NATURE COMMUNICATIONS | ARTICLE OPEN 5 =

Rare variant discovery by deep whole-genome
sequencing of 1,070 Japanese individuals

Masao Nagasaki, Jun Yasuda, Fumiki Katsuoka, Naoki Nariai, Kaname Kojima, Yosuke
Kawai, Yumi Yamaguchi-Kabata, Junji Yokozawa, Inaho Danjoh, Sakae Saito, Yukuto Sato,
Takahiro Mimori, Kaoru Tsuda, Rumiko Saito, Xiaoqing Pan, Satoshi Nishikawa, Shin Ito,
Yoko Kuroki, Osamu Tanabe, Nobuo Fuse, Shinichi Kuriyama, Hideyasu Kiyomoto, Atsushi
Hozawa, Naoko Minegishi, James Douglas Engel, Kengo Kinoshita, Shigeo Kure, Nobuo
Yaegashi, ToMMo Japanese Reference Panel Project & Masayuki Yamamoto

Nature Commun., 6:8018 (2015)
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http://science.nationalgeographic.com/science/enlarge/skin-colors.html
\ Photograph by Sarah Leen Oct. 4 2016 ’

99.92%

TABLE 4. Comparison of variance components from blood polymorphisms, DNA polymorphisms, craniometrics, and skin color

Variance components (%)

Among local Within local

Number of Among populations within populations
Data Reference regions regions (AR) regions (AL) (WL)
Blood polymorphisms Lewontin (1972) 7 6.3 8.3 85.4
Blood polymorphisms Latter (1980)* 6 0.4 5.6 84.0
Blood polymorphisms Ryman et al. (1983) 3 9.9 4.1 86.0
Microsatellite DNA Barbujani et al. (1997) 5 0.0 5.5 84.5
RFLPs, 16 loci Barbuyjani et al. (1997) 5 8.0 84 83.6
RFLPs, 79 loci Barbujani et al. (1997) 4 11.7 3.9 84.5
Microsatellite DNA Jorde et al. (2000) 3 104 1.7 87.9
FLPs Jorde et al. (2000) 3 13.2 1.3 85.5
Alu insertions Jorde et al. (2000) 3 174 1.8 80.9
mtDNA (HVS1) Jorde et al. (2000) 3 22.0 6.0 72.0
mtDNA (HVS2) Jorde et al. (2000) 3 24.9 6.2 68.9
Y-chromosome? Jorde et al. (2000) 3 7.8 5.1 87.1
Craniometrics Present study 3 114 5.2 83.5
Craniometrics Present study 6 14.6 6.7 78.8
Skin color Present study 3 87.2 3.9 9.0
Skin color Present study 5 87.9 3.2 8.9

Am J Phys Anthropol. 2002;118:393-8.
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SNP; Single Nucleotide Polymorphism
SNV; Single Nucleotide Variation

-CGCGAGTGCTATC-
-CGCGAGAGCTATC-

SV; Structural Variation
CNV; Copy Number Variation

INDEL; Insertion Deletion

-CGCGAGTGCTATC-

-CGCGAG GCTATC-
-CGCGAGTGCTATC-

Als
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Human chromosome

~

/', \\\
Reference ‘@m B G
Deletion s C
Insertion a8 E B C
Inversion A C B
Tandem |
duplication B8-S -“Bu-uC
Dispersed S B mm C
duplication

Copy-number o
‘ Erant A A A B C

Nature Methods 9, 133-137 (2012)
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Read pairs

No st'ruptural . Mobile element Tandem

variation Deletion insertion duplication
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Read depth
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4 Deletion [ = insertion
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‘ Nature Methods 9, 133-137 (2012)
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