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Who am I?

http://genome.microbedb.jp/cyanobase/
http://genome.microbedb.jp/rhizobase/

World central genome DB’s for Cyanobacteria and
Rhizobia (plant-related bacteria)

The Arabidopsis Genome Initiative (2000)
Analysis of the genome sequence of the flowering plant Arabidopsis 
thaliana. Nature, 408, 796-815.

My team annotated 1/4 (27 Mb, 6200 genes) regions of 
Arabidopsis genome.

I worked for Kazusa DNA Research Institute (1996-2008).
Analyses and DB construction for plant and plant-related bacteria genomes.
From 2009, I work for DDBJ, NIG.



Genome Informatics 
Laboratory

Yaz Nakamura, Eli Kaminuma, Hideki Nagasaki, Takako Mochizuki, Takatomo Fujisawa,
Naoko Iida, Yasuhiro Tanizawa, Naoko Murakata, Naoko Sakamoto



Genome informatics helps your life
http://www.genomesonline.org/



My Lab’s projects
CyanoBacteria, Rhizobia and Streptomyces DB’s and
TogoAnnotation

with DBCLS and Onishi lab. at Tokyo Univ. as an activity of integrated DB project

Citrus species’ sequencing project
with National Institute of Fruit Tree Science and Fujiyama lab as a part of TRIC project

A liverwort (a moss) sequencing project
with Kohchi lab at Kyoto Univ. as a part of Genome Science project

A Charophyceae (an algae) annotation project
with Ohta lab at Titech

A Rubber tree sequencing project
with Bridgestone co ltd.

DNApod : DNA Polymorphism annOtation Database
as an activity of TRIC project

Supported by Grant-in-aids “Genome Science” by MEXT, Integrated Lifescience Database 
Project by JST and Transdisciplinary Research Integration Center (TRIC) project by ROIS



DDBJ
Osamu Ogasawara, Jun Mashima, Yuichi Kodama, Eli Kaminuma, Yasukazu Nakamura, Kousaku Okubo 
and Toshihisa Takagi (2013) DDBJ new system and service refactoring. Nucl. Acids Res., 41 (D1): D25-
D29.



INSDC
Nakamura Y, Cochrane G, Karsch-Mizrachi I on behalf of the International Nucleotide Sequence 
Database Collaboration. (2013) The International Nucleotide Sequence Database Collaboration. Nucleic 
Acids Res., 41 (D1), D21-D24. Epub 2012 Nov 24.



DDBJ is a member of INSDC

IAC: International Advisory Comittee
ICM: International Collaborative Meeting

International Nucleotide Sequence Databank Collaboration

•USA: GenBank/NCBI

•EU: ENA/EBI

•Japan: DDBJ/NIG



DDBJ (from Release note 92)
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)
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)
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



•Determined Nucleotide Sequence

•Checking Data and Metadata

•Putting it into the Database
•Open and Share it via the Internet

The business of DNA Databank



An example of DDBJ’s entry
LOCUS       HUMIL2HOM                397 bp    DNA     linear   HUM 27-APR-1993
DEFINITION  Human interleukin 2 (IL-2)-like DNA.
ACCESSION   M13784
VERSION     M13784.1
KEYWORDS    .
SOURCE      Homo sapiens (human)
  ORGANISM  Homo sapiens
            Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
            Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
            Catarrhini; Hominidae; Homo.
REFERENCE   1  (bases 1 to 397)
  AUTHORS   Mita,S., Maeda,S. and Shimada,K.
  TITLE     Characterization of human genomic DNA sequences homologous to the
            interleukin 2 cDNA
  JOURNAL   Biochem. Biophys. Res. Commun. 138 (2), 966-973 (1986)
   PUBMED   3017347
COMMENT     Original source text: Human placenta DNA, clone Lm HoIL2-3.
            Numerous stop codons are found in the interleukin 2-like IIa DNA.
FEATURES             Location/Qualifiers
     source          1..397
                     /organism="Homo sapiens"
                     /mol_type="genomic DNA"
                     /db_xref="taxon:9606"
BASE COUNT          117 a           84 c           48 g          148 t
ORIGIN      RsaI site.
        1 actgatttat ttttaataaa attacaagag attttaattt taaacccaaa agttctttta
       61 ttgcatctca ctgtgtttag ctttgtttac cctttgagaa ggcctgagat aataactttc
      121 ttcttcaact ctttcatcag ctcctgtaac cttttttcct taggttctta actgatgttg
      181 tggcctgctg ctaaaaacgc tttatcttaa agttctaaaa ggaaatgttt tcttctaaca
      241 taacattctg ggctcttgac tttatgaaat caaaaacttt cacttatgac caggatacac
      301 tcttcctctg tctaactaat tcaagcacta tcttcattca ttttgacttg cagattatcc
      361 aaacagactc cccataatga aaagcaatca cactgca
//



Current data amount of INSDC

150 million entries
1.5億

140 billion nucleotides
1,400億



Species’ word cloud in INSDC

The cloud gives greater prominence 
to words that appear more frequently 
in the source text.

Images created by the Wordle.net web application are 
licensed under a Creative Commons Attribution 3.0 
United States License.

human

corn mouse

rat

pig

cow



INSDC 2013 International Advisory 
Committee meeting

Guy Cochrane

14 May 2013: 
12:00-15:00 in UK
07:00-09:30 in USA (DC)
20:00-22:30 in Japan
(teleconference)



Summary of technical agenda

• Meeting to be held next week over three days
• 17 core participants
• 9 sessions
• Feature table
• Third Party Annotation
• Genomes and assemblies
• Contigs and sets
• Samples
• Taxonomy
• Feature table evolution
• Data models
• Patents and INSDseq

21-23 May 2013: 
Cambridge, UK



DB’s and Services for

NGS



example of the NGS’s

Roche (454): GS FLX+ System

illumina: Genome Analyzer IIx System

Life Technologies: 5500 xl SOLiD System



SRA’s data amount: a problem in Japan
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Sequencing platform in SRA (in TB)

http://trace.ddbj.nig.ac.jp/dra/stat_sra.shtml



Taxonomic division in SRA (in TB)

http://trace.ddbj.nig.ac.jp/dra/stat_sra.shtml



DDBJ Sequence Read Archive (DRA)

http://trace.ddbj.nig.ac.jp/dra/

http://trace.ddbj.nig.ac.jp/dra/



DRA: NGS data’s archive



DRA’s new services (DRAsearch)



An user’s voice (tweets)

DRAsearch is 
extremely 

handy!

Easy to 
understand!

DDBJ DRA is 
fast to 

download!

Not nessessary 
to use SRA site.

Oh! Year!
(me)



DRA’s data amount: a problem in Japan
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Data explosion (again)
Trad DB: 140GB

600GB/run



“NANOPORE” sequencer will be emerged
http://www.nanoporetech.com/technology/introduction-to-nanopore-sensing/
introduction-to-nanopore-sensing

“MinION - $900 usb-powered DNA sequencer”



data
We are faced with “Big Data”



Strange things in the Refseq / nr DB

•protain (183) < protein
•imilar to (28) < similar to

•simila to (22) < similar to 

•cromosome (4) < chromosome

•RNA olymerase < RNA polymerase

•dehydrogenas, ehydrogenase
•transposas, ransposase
•“2-Sep” for septin-2 < SEPT2



Copy & paste error!
>gi|91204169|emb|CAJ71822.1| strongly imilar to aspartate 
aminotransferase [Candidatus Kuenenia stuttgartiensis]
MIASRMSNIDSSGIRKVFDLAQKMKSPVNLSIGQPDFDVPGEIKEVAIKSINEGANKYTLTQGIPELRNV
...

>gi|31541577|gb|AAP56877.1| predicted methyl transferas 
[Mycoplasma gallisepticum R]
MSALYLVGLPIGNLSEINHRALEILNQLEIIYCENTDNFKKLLNLLNINFRDKKLISYHKFNETNRFIMI
...

similar to
transferase



“similar to similar to”
LOCUS       AL591981              347050 bp    DNA     linear   BCT 16-APR-2005
DEFINITION  Listeria monocytogenes strain EGD, complete genome, segment 9/12.
ACCESSION   AL591981 AL591824
VERSION     AL591981.1
KEYWORDS    .
SOURCE      Listeria monocytogenes
  ORGANISM  Listeria monocytogenes
            Bacteria; Firmicutes; Bacillales; Listeriaceae; Listeria.
REFERENCE   2  (bases 1 to 347050)
  AUTHORS   Glaser,P., Frangeul,L. and Rusniok,C.
  JOURNAL   Submitted (06-JUN-2001) to the EMBL/GenBank/DDBJ databases. Glaser 
            P., Institut Pasteur, Genomique des Microorganismes Pathogenes, 25 
            rue du Docteur Roux, 75724 Paris Cedex 15, FRANCE. 

...
     CDS             complement(12915..14294)
                     /transl_table=11
                     /gene="lmo1703"

                     /note="similar to similar to RNA methyltransferases"
                     /db_xref="GOA:Q8Y6I1"
                     /db_xref="InterPro:IPR001566"
                     /db_xref="InterPro:IPR002792"
                     /db_xref="InterPro:IPR010280"
                     /db_xref="UniProtKB/Swiss-Prot:Q8Y6I1"
                     /protein_id="CAC99781.1"
                     /translation="MNQNPVEEGQKFPLTIRRMGINGEGIGYFKKAVVFVPGAITGEEV
                     VVEAVKVRDRFTEAKLNKIRKKSPNRVTAPCPVYEACGGCQLQHVAYSAQLELKRDIVI
                     QSIEKHTKIDPTKLKIRPTIGMEDPWRYRNKSQFQTRMVGSGQVETGLFGANSHQLVPI
                     EDCIVQQPVTIKVTNFVRDLLEKYGVPIYDEKAGSGIVRTIVVRTGVKTGETQLVFITN
                     SKKLPKKREMLAEIEAALPEVTSIMQNVNQAKSSLIFGDETFLLAGKESIEEKLMELEF
                     DLSARAFFQLNPFQTERLYQEVEKALVLTGSETLVDAYCGVGTIGQAFAGKVKEVRGMD
                     IIPESIEDAKRNAEKNGIENVYYEVGKAEDVLPKWVKEGFRPDAVIVDPPRSGCDQGLI
                     KSLLDVEAKQLVYVSCNPSTLARDLALLAKKYRIRYMQPVDMFPQTAHVETVVLLQLKD
                     K"



SEPT2 ⇒ 2-Sep case in Refseq
LOCUS       XM_392412               2125 bp    mRNA    linear   INV 12-APR-2011

DEFINITION  PREDICTED: Apis mellifera septin-2 (2-Sep), mRNA.
ACCESSION   XM_392412
VERSION     XM_392412.4  GI:328785636
KEYWORDS    .
SOURCE      Apis mellifera (honey bee)
  ORGANISM  Apis mellifera
            Eukaryota; Metazoa; Arthropoda; Hexapoda; Insecta; Pterygota;
            Neoptera; Endopterygota; Hymenoptera; Apocrita; Aculeata; Apoidea;
            Apidae; Apis.
COMMENT     MODEL REFSEQ:  This record is predicted by automated computational
            analysis. This record is derived from a genomic sequence
            (NW_003378075) annotated using gene prediction method: GNOMON,
            supported by EST evidence.
            Also see:
                Documentation of NCBI's Annotation Process
            
            On Apr 12, 2011 this sequence version replaced gi:110757583.
FEATURES             Location/Qualifiers
     source          1..2125
                     /organism="Apis mellifera"
                     /mol_type="mRNA"
                     /strain="DH4"
                     /db_xref="taxon:7460"
                     /linkage_group="LG6"
     gene            1..2125

                     /gene="2-Sep"
                     /note="Derived by automated computational analysis using
                     gene prediction method: GNOMON. Supporting evidence
                     includes similarity to: 436 ESTs, 11 Proteins"
                     /db_xref="BEEBASE:GB17411"
                     /db_xref="GeneID:408882"
     misc_feature    164..166
                     /gene="2-Sep"
                     /note="upstream in-frame stop codon"
     CDS             194..1444

                     /gene="2-Sep"
                     /codon_start=1
                     /product="septin-2"
                     /protein_id="XP_392412.2"

http://www.biomedcentral.com/
1471-2105/5/80
http://www.ncbi.nlm.nih.gov/nuccore/
XM_392412

Introduced
by MS-Excel’s
automatic
correction



Identifier “mutation” by Excel (2-Sep)

BMC Bioinformatics 2004, 5:80 doi:10.1186/1471-2105-5-80



How to Avoid such stupid Errors?

•Good Reference Sequences
•Good Reference Annotations
•Fully Automated Annotation process

•Ontology for gene and metadata

•Rule-based gene description

•No copy and paste by hand
•No auto-correction by Excel



cloud
+

crowd



We need:

• good references
• good pipelines



We need:

• good references
• good pipelines



TogoAnnotation: a social genome annotation platform

Paper

?

！

! ! !!
!!

http://togo.annotation.jp



http://togo.annotation.jp



Manually curated,
complete publication 

list for each gene

For example, 429 papers for a gene psbA2 at:
http://genome.kazusa.or.jp/cyanobase/Synechocystis/genes/slr1311

http://togo.annotation.jp



TogoAnnotation: applications

• Gene indexing: paper curation project (>5000)

• Cyanobacteria, Rhizobia, Streptmyces

• Community annotation projects.

• Comminity annotation for a Rhizobium

• Currently we annotate an algae and a moss genomes.

Microbes Environ. 2012 Mar 28. [Epub ahead of print]

Complete Genome Sequence of Bradyrhizobium sp. S23321: 
Insights into Symbiosis Evolution in Soil Oligotrophs.

Okubo T, Tsukui T, Maita H, Okamoto S, Oshima K, Fujisawa T, 
Saito A, Futamata H, Hattori R, Shimomura Y, Haruta S, Morimoto 
S, Wang Y, Sakai Y, Hattori M, Aizawa SI, Nagashima KV, Masuda 
S, Hattori T, Yamashita A, Bao Z, Hayatsu M, Kajiya-Kanegae H, 
Yoshinaga I, Sakamoto K, Toyota K, Nakao M, Kohara M, Anda M, 
Niwa R, Jung-Hwan P, Sameshima-Saito R, Tokuda SI, Yamamoto S, 
Yamamoto S, Yokoyama T, Akutsu T, Nakamura Y, Nakahira-Yanaka Y, 
Takada Hoshino Y, Hirakawa H, Mitsui H, Terasawa K, Itakura M, 
Sato S, Ikeda-Ohtsubo W, Sakakura N, Kaminuma E, Minamisawa K.

3 days training
then

2 months
remote



http://togo.annotation.jp



We need:

• good references
• good pipelines



NIG Supercomputer (2012.3-)
2012.03.01
Phase 1
• 165.1 TFlops
• 5 PB HDD
• Containing 10TB and 2TB shared 
memory system.

Rmax of LINPACK: 82.90 TFLOPS
　Rank:170th in Top500 (Nov. 2011)
　(Rank 11th in Japan)

2014.03.01
Phase 2
• about 400 TFlops (total)
• 12.5 PB HDD (total)



NIG Supercomputer overview

Thin nodes
(16 cores, 64GB mem) × 

352 nodes

Fat node
(768 cores, 10TB mem) × 1 

node

Fast HDD for 
calculation
(Lustre)
2PB

HDD for 
archiving
(MAID)
3PB

Inter-
connection 
network

Special machines for big 
memory (de novo 
assembly)

Infiniband QDR 
40Gbps

Medium nodes
(80 cores, 2TB mem) × 

2 nodes



Running Batch Jobs



Running Jobs on Medium and Fat nodes
# run a script on a thin node.
qsub –cwd –S /bin/bash your_script.sh

# run a script on a medium node.
qsub –cwd –l month –l medium –S /bin/bash 
your_script.sh

# run a script on the fat node.
qsub –cwd –l month –l fat –S /bin/bash 
your_script.sh



Memory Request (for each CPU core)
# This job runs on 1 CPU core and 128GB 
memory.
qsub –cwd –l month -l medium 
 -l s_vmem=128G,mem_req=128G
 –S /bin/bash your_script.sh

# This job runs on 10 CPU core (in the same 
node) and 1280GB memory. 
qsub –cwd –l month -l medium 
 -l s_vmem=128G,mem_req=128G 
 -pe def_slot=10 
 –S /bin/bash your_script.sh



It’s easy to use,
isn’t it?

(簡単でしょ？)



( ﾟдﾟ) ...What?
(ハァ？)



WWW server

researcher

DDBJ supercomputer

no resource? → use DDBJ’s supercomputer
no skill? → web-based easy-operation

DDBJ Pipeline: Cloud-based analysis tool



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



DDBJ pipeline: Software de facto standard
tools



DDBJ pipeline: references major genome sets
in several versions



http://www.migap.org



DDBJ
2012-2013



new



BioProject / BioSample DBs in INSDC

•BioProject (loanched 2011 in DDBJ)
•A collection of biological data from a single initiative, 
an organization or a consortium. The DB provides 
users a single place to find links to the diverse data 
types generated for that project.

•BioSample (construction in DDBJ)
•The DB contains descriptions of biological source 
materials used in experimental assays. The purpose of 
the database is to provide unified storage and access 
to information about biological samples. These 
samples may have information stored in other 
databases (e.g. nucleotide sequence, expression).



BioProject (started in 2011)



BioProject

Organism info
and publication

Project type 
and objective

Grant supplier
and

material info

Title and 
general info



refactored



http://www.ddbj.nig.ac.jp/
A free content management system (CMS)



Renewal of the Web (20 May 2013)



Renewal of submission system (D-easy)

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



restored



NIG Supercomputer overview

Thin nodes
(16 cores, 64GB mem) × 

352 nodes

Fat node
(768 cores, 10TB mem) × 1 

node

Fast HDD for 
calculation
(Lustre)
2PB

HDD for 
archiving
(MAID)
3PB

Inter-
connection 
network

Special machines for big 
memory (de novo 
assembly)

Infiniband QDR 
40Gbps

Medium nodes
(80 cores, 2TB mem) × 

2 nodes



main DB’s
getentry/ARSA

BLAST/clustalW





new trial



Development of an 
Ontology for the INSDC 
Feature Table Definition 

DDBJ / NIG
Yaz Nakamura

ICM 2013 at EBI



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.

Nakamura, Y., Kaneko, T., Miyajima, N. and Tabata, S. (1999) Extension of CyanoBase. 
CyanoMutants: repository of mutant information on Synechocystis sp. strain PCC6803. Nucleic 
Acids Res. 27, 66-68.

Nakao, M., Okamoto, S., Kohara, M., Fujishiro, T., Fujisawa, T., Sato, S., Tabata, S., Kaneko, T. and 
Nakamura, Y. (2010) CyanoBase: the cyanobacteria genome database update 2010. Nucleic Acids 
Res., 38, D379-381.



RDF (Resource Description Framework)

Subject Object
Predicate



Data integration by RDF technology

多型解析情報キュレーション情報ゲノム情報Genome DB entries curated information SNPs from SRA



INSDC seuqence entry file (DDBJ format)
LOCUS       AP011615             6788435 bp    DNA     circular HTG 16-APR-2010
DEFINITION  Arthrospira platensis NIES-39 DNA, nearly complete genome.
ACCESSION   AP011615
VERSION     AP011615.1
DBLINK      BioProject:PRJDA42161
KEYWORDS    HTG; HTGS_PHASE2.
SOURCE      Arthrospira platensis NIES-39
  ORGANISM  Arthrospira platensis NIES-39
            Bacteria; Cyanobacteria; Oscillatoriales; Arthrospira.
REFERENCE   1  (bases 1 to 6788435)
  AUTHORS   Fujisawa,T., Fujita,N. and Sekine,M.
  TITLE     Direct Submission
  JOURNAL   Submitted (30-NOV-2009) to the DDBJ/EMBL/GenBank databases.
            Contact:Takatomo Fujisawa
            National Institute of Technology and Evaluation, NITE, Bioresource
            Information Center, Department of Biotechnology; 2-49-10
            Nishihara, Shibuya, Tokyo 151-0066, Japan
            URL    :http://www.bio.nite.go.jp/
REFERENCE   2  
  AUTHORS   Fujisawa,T., Narikawa,R., Okamoto,S., Ehira,S., Yoshimura,H.,
            Suzuki,I., Masuda,T., Mochimaru,M., Takaichi,S., Awai,K.,
            Sekine,M., Horikawa,H., Yashiro,I., Omata,S., Takarada,H.,
            Katano,Y., Kosugi,H., Tanikawa,S., Ohmori,K., Sato,N., Ikeuchi,M.,
            Fujita,N. and Ohmori,M.
  TITLE     Genomic Structure of an Economically Important Cyanobacterium,
            Arthrospira (Spirulina) platensis NIES-39
  JOURNAL   DNA Res. 17, 85-103 (2010)
COMMENT     Genome Coverage: 11x
            Sequencing Technology: ABI 3730
            The genome structure of A. platensis is estimated to be a single,
            circular chromosome of 6.8 Mb, based on optical mapping.
FEATURES             Location/Qualifiers
     source          1..6788435
                     /db_xref="taxon:696747"
                     /mol_type="genomic DNA"
                     /organism="Arthrospira platensis NIES-39"
                     /strain="NIES-39"
     CDS             152..412
                     /codon_start=1
                     /locus_tag="NIES39_A00010"
                     /product="hypothetical protein"
                     /protein_id="BAI87842.1"
                     /transl_table=11
                     /translation="MFDYSFGFPEAAIAFLGLFSEAAIAFFGLSLEELPGFLKLAFGF
                     FLGFCQFRQQPPNIVSIGGHGGSSQVSQSSILATFHYAIAFW"
     CDS             complement(377..724)
                     /codon_start=1
                     /locus_tag="NIES39_A00020"
                     /product="hypothetical protein"
                     /protein_id="BAI87843.1"
                     /transl_table=11
                     /translation="MLVVMLIDPQNKERSPIASPVRSPSLSEVRSPTSEVRSPTLSEV
                     RSPTFSEVRSRSVPVGRIAYRLASAIAYRLASAIAQRARRAYRLSPRKCIPVASRKCD
                     RILPESDRIVESG"

Features/Qualifiers

Features/Locations
Feature Annotation Location Description 
Ontology is developed in BioHackathon 2012,
http://biohackathon.org/resource/faldo 

developed in this work



OWL definition for INSDC FT
In Japanese domestic BioHackathon BH12.12, we described 
using the OWL in INSDC Features/Qualifiers Annotation 
Description, a part of document in Feature Table Definition 
(Version 10.2 November 2012) 
* defined a feature key as an owl:Classs.
* defined a qualifier key as an owl:DatatypeProperty. 
* defined a qualifier value, which is any value from the controlled 
vocabulary, as range or Individuals of data property.
* defined the relations between Feature-Qualifer as a Class domain 
of data property
* defined the mandatory and optional qualifier by the restrictions 
class of feature class.
* the molecular scope and organisim scope of Feature as obeject 
property.

OWL: Web Ontology Language



A trial - https://github.com/tfuji/INSDC



Querying in SPARQL (Query)

Show qualifiers for the source feature (limit 15)



Querying in SPARQL (Answer)

This ontology provides a set of classes, properties, and restrictions that can be used to represent 
and interchange biological feature information generated in different systems and under 
different contexts. 

 2 mandatory qualifiers and 47 optional qualifiers



Future plan

•We plan to extend the application this 
ontology: 

•The data integration of the genome 
annotation and relative resources and 
new web application using semantic web 
technologies.

•Configuration and validation on new 
DDBJ Nucleotide Sequence Submission 
System.
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