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NGS’s in 2010

Roche (454): GS FLX+ System 
illumina: Genome Analyzer IIx System 
Life Technologies: 5500 xl SOLiD System



www.1000genomes.org

http://www.1000genomes.org


1001genomes.org

http://1001genomes.org


NGS’s in 2017

PacBio RSII System 
illumina: HiSeq 2500 System 
Oxford NANOPORE MinION/SmidgION



3k Rice Genomes Project



www.uk10k.org

http://www.uk10k.org


1996  Synechocystis sp. PCC 6803
2000  Arabidopsis thaliana
2000  Mesorhizobium loti
2001  Anabaena (Nostoc) sp. PCC 7120
2002  Bradyrhizobium japonicum
2002  Thermosynechococcus elongatus BP-1
2003  Gloeobacter violaceus PCC 7421
2007  Microcystis aeruginosa NIES-843
2008  Lotus japonicus
2012  Bradyrhizobium sp. S23321
2012  Solanum lycopersicum
2012  Eucalyptus globulus
2012  Hevea brasiliensis (Para rubber tree) [draft]
2014  Klebsormidium flaccidum (an algae) 
2014 Weissella oryzae SG25T
2014 Lactobacillus oryzae SG293T
2014 Lactobacillus hokkaidonensis LOOC260T
2015 Nostoc sp. NIES-3756
2016 Hevea brasiliensis ver. 2 [improved by using Pacbio] 
2016 Marchantia polymorpha (a liverwort)
2017 Citrus unshiu

Cyanobacteria
Rhizobia
Plants
Lactic acid bacteria



a rubber tree, Hevea brasiliensis
1.4 Gb genome
52.7 k scaffolds / N50: 120 kb

a liverwort, Marchantia polymorpha
220 Mb genome
4.4 k scaffolds / N50: 1.3 Mb 

a citrus tree, Citrus unshiu
360 Mb genome
21.1 k scaffolds / N50: 385 kb

Genome projects undergo



DDBJ
Mashima J, Kodama Y, Kosuge T, Fujisawa T, Katayama T, Nagasaki H, Okuda Y, Kaminuma E, Ogasawara O, 

Okubo K, Nakamura Y, Takagi T. (2016) DNA data bank of Japan (DDBJ) progress report. 
Nucleic Acids Res., 44(D1): D51-57. 



DDBJ (http://www.ddbj.nig.ac.jp/)

マイクロビーズや固体層を用い、DNA増幅反応
を高密度化 
配列の解読は、ゲルによるサイズ分離ではなく、
固定した担体上で同時並行で行い、多数の微細
な発光をデジタルカメラで取得、時系列に同じ
スポットの発光を並べることで一度に数百万以
上の配列決定を同時進行 
従来法に比べると短めの配列決定

http://www.ddbj.nig.ac.jp


INSDC
Cochrane G, Karsch-Mizrachi I, Takagi T, International Nucleotide Sequence Database Collaboration. (2016) 

The International Nucleotide Sequence Database Collaboration. Nucleic Acids Res., 44(D1): D48-50. 



DDBJ is a partner of INSDC
International Nucleotide Sequence Databank Collaboration

IAC: International Advisory Committee 
ICM: International Collaborative Meeting

from insdc.org

http://insdc.org


The business of DNA Databank

Determined Nucleotide Sequence 
Checking Data and Metadata 
Putting it into the Database 
Open and Share it via the Internet

12 curators
(among them
6 have Ph.D)



The amount of 
data continues to 

grow.



Traditional DDBJ / INSDC
entries: 
196 million

bases: 
220 billion



SRA growth (NGS row/bam data amount)
https://trace.ncbi.nlm.nih.gov/Traces/sra

12,164 TeraBases 
= over 12 PetaBases

http://trace.ncbi.nlm.nih.gov/Traces/sra


gold.jgi.doe.gov

http://gold.jgi.doe.gov


CyanoBase
Nakamura, Y., Kaneko, T., Hirosawa, M., Miyajima, N. and Tabata, S. (1998) CyanoBase, a www 
database containing the complete nucleotide sequence of the genome of Synechocystis sp. strain 
PCC6803. Nucleic Acids Res. 26, 63-67.

http://charles.kazusa.or.jp/~yn/jp/?CyanoBase


Number of species in CyanoBase

1996:     1
2007:     5
2010:   39
2016: 376



The budget 
continues to 

shrink.



It costs.



DDBJ (from Release note 92) 44 
Jun Mashima, Hideo Aono, Yuji Ashizawa, Yukino Dobashi, Mayumi Ejima, 
Masahiro Fujimoto, Asami Fukuda, Tomohiro Hirai, Fumie Hirata, Naofumi 
Ishikawa, Toshikazu Katsumata, Chiharu Kawagoe, Shingo Kawahara, Yuichi 
Kodama, Junko Kohira, Takehide Kosuge, Kyungbum Lee, Mika Maki, Kimiko 
Mimura, Takeshi Moriyama, Yoshihisa Munakata, Naoko Murakata, Keiichi Nagai, 
Toshihisa Okido, Yoshihiro Okuda, Katsunaga Sakai, Makoto Sato, Yoshihiro 
Serizawa, Aimi Shiida, Yukie Shinyama, Rie Sugita, Kimiko Suzuki, Daisuke Takagi, 
Daisuke Takai, Haru Tsutsui, Koji Watanabe, Tomohiko Yasuda, Shigeru Yatsuzuka, 
Emi Yokoyama, Eli Kaminuma, Osamu Ogasawara, Kosaku Okubo, Toshihisa 
Takagi, and Yasukazu Nakamura 

ENA (from Release note 115) 27 
Blaise Alako, Clara Amid, Lawrence Bower, Ana Cerdeno-Taraga, Iain Cleland, 
Richard Gibson, Neil Goodgame, Petra ten Hoopen, Mikyung Jang, Simon Kay, 
Rasko Leinonen, Xin Liu, Arnaud Oisel, Rodrigo Lopez, Hamish McWilliam, Nima 
Pakseresht, Sheila Plaister, Rajesh Radhakrishnan, Kethy Reddy, Stephane Riviere, 
Marc Rossello, Nicole Silvester, Dmitriy Smirnov, Ana Luisa Toribio, Daniel 
Vaughan, Vadim Zalunin and Guy Cochrane 

GenBank (from Release note 195) 68 
Mark Cavanaugh, Ilene Mizrachi, Yiming Bao, Michael Baxter, Lori Black, Larissa 
Brown, Vincent Calhoun, Larry Chlumsky, Karen Clark, Jianli Dai, Michel 
Eschenbrenner, Irene Fang, Michael Fetchko, Linda Frisse, Andrea Gocke, Anjanette 
Johnston, Mark Landree, Jason Lowry, Suzanne Mate, Richard McVeigh, DeAnne 
Olsen Cravaritis, Leigh Riley, Susan Schafer, Beverly Underwood, Melissa Wright, 
Linda Yankie, Serge Bazhin, Evgueni Belyi, Colleen Bollin, Mark Cavanaugh, Yoon 
Choi, Ilya Dondoshansky, J. Bradley Holmes, WonHee Jang, Jonathan Kans, Leonid 
Khotomliansky, Michael Kimelman, Michael Kornbluh, Jim Ostell, Denis Sinyakov, 
Karl Sirotkin, Vladimir Soussov, Elena Starchenko, Hanzhen Sun, Tatiana Tatusova, 
Lukas Wagner, Eugene Yaschenko, Sergey Zhdanov, Slava Khotomliansky, Igor 
Lozitskiy, Craig Oakley, Eugene Semenov, Ben Slade, Constantin Vasilyev, Peter 
Cooper, Hanguan Liu, Wayne Matten, Scott McGinnis, Rana Morris, Steve Pechous, 
Monica Romiti, Eric Sayers, Tao Tao, Majda Valjavec-Gratian and David Lipman



NIG supercomputer (2014.3 ver.)

5.5 PB
MAID

energy-saving
HDD

7 PB
Lustre

high-speed
HDD “medium”

2TB memory
x 10

“thin”
64GB memory

x 554 nodes

“fat”
10TB 

memory
(SGI UV)CC-PD  from OpenClipart

> 300 TFlops12.5 PB



Trouble











BIG



Asian



Asian



Hints:





On	November	18-19,	2016,	the	Human	Frontier	Science	
Program	Organization	(HFSPO)	hosted	a	meeting	of	senior	
managers	of	key	data	resources	and	leaders	of	several	major	
funding	organizations	to	discuss	the	challenges	associated	
with	sustaining	biological	and	biomedical	(i.e.,	life	sciences)	
data	resources	and	associated	infrastructure.	A	strong	
consensus	emerged	from	the	group	that	core	data	resources	
for	the	life	sciences	should	be	supported	through	a	
coordinated	international	effort(s)	that	better	ensure	
long-term	sustainability	and	that	appropriately	align	
funding	with	scienti9ic	impact.	Ideally,	funding	for	such	
data	resources	should	allow	for	access	at	no	charge,	as	is	
presently	the	usual	(and	preferred)	mechanism.	



European Molecular Biology Laboratory
EMBL member states:
Austria, Belgium, Croatia, Czech Republic, Denmark, Finland, France, 
Germany, Greece, Iceland, Ireland, Israel, Italy, Luxembourg, 
Netherlands, Norway, Portugal, Spain, 
Sweden, Switzerland and the UK

Associate member states:
Argentina, Australia

Prospect member states:
Hungary, Poland, Slovak Republic

Lessons from EMBL / Elixir


