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NBDC主要3サービス紹介

• DDBJ: DNAデータアーカイブ
• DBCLS: データベース統合基盤技術開発
• NBDC: 戦略立案、funding

http://dbcls.rois.ac.jp/about.html



専門: バイオインフォマティクス、ゲノム科学(特に遺伝子発現解析) 

KEGG の研究室で大学院生(京大化研) 

FANTOM の名付け親(理研) 

SayaMatcher(狭山茶)で転写因子結合領域解析 (埼玉医大)    　

→ GGRNA, GGGenome, CRISPRdirect へ発展中 

公共データベースを使い倒した生命科学データ解析全般 (DBCLS) 

統合TV、統合データベース講習会AJACS (2007-) 

次世代シークエンサーDRY解析教本 (2015)  

Dr.Bonoの生命科学データ解析 (2017) 

統合TV本 (2018)

Hidemasa Bono, PhD. （坊農秀雅)
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1. NBDC/DBCLSによる　　　　　　　　
データベース統合化の成果物紹介 

2. DB活用事例 
低酸素刺激による遺伝子発現変動を　　
公共DBから収集、メタ解析と応用事例

本日のお話
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https://pic.twitter.com/Fgcr5nRuTQ
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「量」だけでなく、DBの「種類」も増加
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1. DBカタログ

2. DB横断検索

3. DBアーカイブ

•基本的にユーザー登録なし 
• for profit(企業の方)もタダ

無料で使えます
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IntegbioDBカタログ
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https://integbio.jp/dbcatalog/



 11



Licensed under CC-BY 4.0 ©2018 HIDEMASA BONO(DBCLS)

生命科学DB横断検索
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http://biosciencedbc.jp/dbsearch/

http://biosciencedbc.jp/dbsearch
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https://dbarchive.biosciencedbc.jp/ 
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例: RED
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動画チュートリアル: 統合TV
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https://togotv.dbcls.jp/登録動画数 1,536件 (2018年12月現在)



統合TV本
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今日からすぐ使える便利ツール

10mmバーコード囲み10６mm×46mm

生命科学
データベース・ウェブツール

監修：坊農秀雅・小野浩雅 
AB判 頁168 図300 
ISBN 978-4-8157‒0143-7 
定価 2,800円+税 

新刊

●生命科学の研究者にとって、いまやマストなスキルとなったデータ
ベースやウェブツール。ラボで役に立つ定番18ツールの使い方を徹
底的にわかりやすく解説 
●インターネットの動画サイト「統合TV」の編集部による責任編集。
パソコンの操作手順をわかりやすく図解。さらに、動画でも確認で
きるように、「統合TV」の動画サイトリンクを表示。 
●研究を始めて間もない学部生・院生はもちろん、中堅・ベテラン研
究職にも、「こんな使い方があったんだ」と力強い味方に。 
●PubMed、Googleドライブ、Primer3Plus、PrimerBLAST、
Image J、BLAST、Genome B r ows e r、MEGA、
Metascape、TCGA、COSMIC、gnomADなど。

                          メディカル・サイエンス・インターナショナル 
113-0033 東京都文京区本郷1-28-36  TEL 03-5804-6051  FAX 03-5804-6055   http://www.medsi.co.jp   

図解と動画で使い方がわかる！
研究がはかどる定番 18 選

今日からすぐ使える便利ツール
研究に

統合TV 編集部責任編集 
だから 

 わかりやすい！
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DBCLSの文献情報サービス

• 英文: PubMed/PMC 
‒Allie: 略語検索  
‒ inMeXes: 逐次PubMed/MEDLINE表現検索 
• 日本語 
‒ライフサイエンス新着論文レビュー 
‒ライフサイエンス領域融合レビュー

目的別に検索: 文献・辞書・プログラミング 
http://togotv.dbcls.jp/ja/information.html　 

http://dbcls.rois.ac.jp/services 

http://togotv.dbcls.jp/ja/information.html
http://dbcls.rois.ac.jp/services
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Allie
Allie(アリー)は生命科学分野で利用されている
略語とその展開形を検索するサービス

「Allieを使って略語の正式名称を検索
する2017」 
http://doi.org/10.7875/togotv.2017.104  

SPF
Yamamoto Y, Yamaguchi A, Bono H, Takagi T Allie: a database and a search 

service of abbreviations and long forms. Database, 2011:bar03.

http://allie.dbcls.jp/ 

http://doi.org/10.7875/togotv.2017.104
http://allie.dbcls.jp/
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Allie検索例: SPF
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inMeXes
PubMed/MEDLINEに対する 
incremental searchのサービス

「inMeXesを使って文献に頻出する英語
表現や関連語を高速に検索する2018」 
http://doi.org/10.7875/togotv.2018.026  

英作文時に非常に便利

http://docman.dbcls.jp/im/  

http://doi.org/10.7875/togotv.2018.026
http://docman.dbcls.jp/im/
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inMeXes検索例: cancer
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inMeXes検索例: develop
Life 
Science  
Dictionary 
のサイトにリンク

「ライフサイエンス辞書を使い倒す 
2011～オンライン辞書編～」 
http://doi.org/10.7875/togotv.2011.075 
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ライフサイエンス新着論文レビュー

Nature, Science, Cell などのトップジャー
ナルに掲載された日本人を著者とする生命科
学分野の論文について論文の著者自身の執筆
による専門分野の異なる生命科学研究者にむ
けた日本語によるレビューを、自由に閲覧・
利用できるようウェブ上にていち早く無料で
公開するサイト

「ライフサイエンス新着論文レビュー 
FirstAuthor's を使い倒す」 
http://doi.org/10.7875/togotv.2011.037 
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first author’s DOI: 10.7875/first.author.2017.136
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ライフサイエンス領域融合レビュー

生命科学において注目される分野・学問領域
における最新の研究成果について、第一線の
研究者の執筆による日本語のレビューを、だ
れでも自由に閲覧・利用できるよう、無料で
公開します。

「ライフサイエンス領域融合レビュー
LeadingAuthor'sを使い倒す」 
http://doi.org/10.7875/togotv.2012.088 

http://leading.lifesciencedb.jp 

http://leading.lifesciencedb.jp
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DBCLSの研究開発
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https://dbcls.rois.ac.jp/research.html
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Sustainability

維持されていることが重要
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© 2018 いらすとや
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高速道路を使って 
目指すこと
1. 医療応用 
2. 育種 
3. 有用物質生産

 30

© 2018 いらすとや
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三島でやってきたこと
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統合データベースプロジェクト 平成18年度の成果
I. データベース整備戦略のための研究俯瞰(分野を知りデータを知る) 
 (1)学会要旨統合サイト(国内研究俯瞰) 
 (2)データバンク統合目次(分子研究俯瞰) 
 (3)戦略立案資料(報告) 
 (4)検索アルゴリズムを含めた知識情報技術の動向調査 
 (5)臨床情報や医療統計の現状調査 
II. 統合技術開発・提供(統合に足りない技術をつくる) 
III. ポータルサービス(使える情報サイトに案内する) 
IV. 分子データベース整理統合(1次データの統合整理) 
 (1)ヒト遺伝子発現統合 
 (2)植物ESTボディーマップ 
V. 人材の育成(長期的な取り組みに向けて) 

http://lifesciencedb.mext.go.jp/result/index.html
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DNA(RNA): 国際塩基配列データベース

International Nucleotide Sequence 
Database Collaboration (INSDC)  
since 1987 

NCBI EMBL-EBI DDBJ
Annotated 

sequences (trad) GenBank DDBJ

Capillary reads Trace Archive Trace Archive
Next Generation 

reads
Sequence Read 
Archive

European Nucleotide 
Archive (ENA)

Sequence Read 
Archive

Samples BioSample BioSample

Studies BioProject BioProject

Refseq

http://www.insdc.org/ より改変

http://www.insdc.org/
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データバンク統合目次: INSD
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 35https://www.ncbi.nlm.nih.gov/sra/docs/sragrowth/ 
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https://www.ncbi.nlm.nih.gov/sra/docs/sragrowth/
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DBCLS SRA
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http://sra.dbcls.jp/

Nakazato T, Ohta T, Bono H. PLoS One. 2013; 8(10):e77910
Ohta T, Nakazato T, Bono H. GigaScience 2017; 6(6):1–8
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https://humandbs.biosciencedbc.jp
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日本人多型の統合DB: TOGOVAR
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https://togovar.biosciencedbc.jp
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公共DBの遺伝子発現を調べたい
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Sample1 Sample2 Sample3 Sample4 Sample5 Sample6 …

SOD1

SOD2

HIF1A

EPAS1

ARF

…

サンプル、実験条件

遺伝子 1. リファレンスデータセット 
2. 全てのデータセット
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1. RefEx (Reference Expression dataset)

http://refex.dbcls.jp/  
4つの異なる実験手法 (EST、GeneChip、CAGE、
RNA-seq) によって得られた40種類の正常組織に
おける遺伝子発現データを統合し並列に表現する
ことで、手法間の比較とともに各遺伝子の発現量
を直感的に比較することが可能なリファレンス(参
照)データセット
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「RefExの使い方」
http://doi.org/10.7875/togotv.2014.009 

http://doi.org/10.7875/togotv.2014.009
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RefEx (Reference Expression dataset)
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RefEx (Reference Expression dataset)
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RefEx (Reference Expression dataset)

 44
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RefEx use case
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L Zeng, A Morinibu, M Kobayashi, Y Zhu, X Wang, Y Goto, C J Yeom, T 
Zhao, K Hirota, K Shinomiya, S Itasaka, M Yoshimura, G Guo, E M 
Hammond, M Hiraoka and H Harada Oncogene 34, 4758-4766 (2015)

 doi:10.1038/onc.2014.411
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RefExデータ利用例： 
カイコモデル系を用いてヒト薬物吸収性を評価
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Drug Discov Ther. 2018 ;12(1):7-15. (DOI: 10.5582/ddt.2018.01004) 
Construction of a simple evaluation system for the intestinal absorption of an orally 
administered medicine using Bombyx mori larvae.  
Ichino F, Bono H, Nakazato T, Toyoda A, Fujiyama A, Iwabuchi K, Sato R, Tabunoki H 

東京農工大学大学院
グローバルイノベーション研究院
天竺桂弘子 准教授との共同研究
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非モデル生物には遺伝子機能アノテーションがない
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tblastx -db Homo_sapiens.fa -query kaiko.fa 
-outfmt 6 -evalue 1e-10 -max_target_seqs 1

TBLASTX

11,285 IDs in B.mori        (5,854 H.sapiens transcript IDs)

B.mori H.sapiens E-value Description

Ka00003 ENST00000373371 5e-16 solute carrier family 2 

Ka00005 ENST00000394878 2e-21 ribosomal protein, large P0

Ka00006 ENST00000277541 2e-12 notch 1

…… …… ……Conversion table

ないものは作ればいい → Kaiko functional annotation pipeline

B.mori WT op50 Sequence

Ka00003 0.1 0.5 CAAATAA.

Ka00005 0.2 -1.2 TAGCGA.

Ka00006 0.3 1.0 GGCTTC.

…… …… ……

H.sapiens Sequence GOID
ENST00000373371 ATTGGCTGC.

.ENST00000394878 ATGCCCAGG.

.ENST00000277541 GCGCGTGT...
…… …… ……

Togo picture gallery by DBCLS is Licensed under a Creative Commons 表示 2.1 日本 (c)

Kaiko array

Tabunoki H et al. PLoS One 2013 8(7):e69130. DOI: 10.1371/journal.pone.0069130
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Comparative gene expression 
analysis of transporters in Caco-2 
cells, human and B.mori intestine

公共遺伝子発現データセットを利用 

• Caco-2細胞         ヒト小腸 

FANTOM5 human data in RefEx 
Processed expression data of all samples for 

CAGE human PRJDB3010 (FANTOM5) 

https://doi.org/10.6084/m9.figshare.4028613.v4

• カイコ中腸 

Original data

© 2017 DBCLS Togo Picture Gallery / CC-BY 4.0
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RefEx (Reference Expression dataset)
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OCT4 in RefEx-FANTOM5
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2. すべてのデータセット＝公共遺伝子発現DB
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NCBI Gene Expression 

Omnibus (GEO) 

EBI ArrayExpress

As of 2018/08/28

 51
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GEO (Gene Expression Omnibus)

https://www.ncbi.nlm.nih.gov/geo/info/overview.html

 52

NCBIが提供・維持管理している遺伝子発現情報のDB
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データバンク統合目次: GEO
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ArrayExpress http://www.ebi.ac.uk/arrayexpress/ 
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EBIが提供・維持管理している遺伝子発現情報のDB 
 • NCBI GEOのデータも取り込んでいた 
     → こちらをみれば両方が検索できた 

 • が、2017年10月にそれを止めるとアナウンス 
 • インターフェースが使いやすい

http://www.ebi.ac.uk/arrayexpress/
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ArrayExpress: 関連語もハイライト

http://www.ebi.ac.uk/arrayexpress/ 
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http://www.ebi.ac.uk/arrayexpress/
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ArrayExpress: ‘oral cancer’で検索、view
でsort

http://www.ebi.ac.uk/arrayexpress/ 
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http://www.ebi.ac.uk/arrayexpress/
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ArrayExpress: 詳細画面(E-MTAB-3732)

http://www.ebi.ac.uk/arrayexpress/ 
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http://www.ebi.ac.uk/arrayexpress/
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Genomic Expression Archive (GEA)
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https://www.ddbj.nig.ac.jp/gea/

 58
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AOE: index of  
ArrayExpress + GEO + GEA

hypoxia

http://aoe.dbcls.jp/
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Search with keyword ‘hypoxia’
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Filter ‘Homo sapiens’ + Illumina
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List filtered entries 
(‘hypoxia’ + human +Illumina)
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http://aoe.dbcls.jp/
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AOE 
手法別登録データランキング  
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http://aoe.dbcls.jp/
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OmicsDI https://www.omicsdi.org/  

 64

https://doi.org/10.7875/togotv.2018.118

https://www.omicsdi.org/
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SRAとGEO,ArrayExpressの関係
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SRA
(Sequence Read Archive) 

GEO  
ArrayExpress

Genome 
Metagenome

RNAseq 
ChIPseq microarray (GeneChip, 

Oligoarray)

 65
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低酸素(hypoxia)



public 
DB

© 2017 DBCLS Togo Picture Gallery / CC-BY 4.0

Manual 
data 

curation

up/down/
unchanged 

Classification

Data visualization 
& evaluation

Expression 
quantification

Meta-analysis of hypoxic stress

Bono H. BioRxiv https://doi.org/10.1101/267310



Licensed under CC-BY 4.0 ©2017 HIDEMASA BONO(DBCLS)

1. Data collection & curation (GeneChip)

• Searched by ‘hypoxia’ or ‘hypoxic’ in NCBI 
Gene Expression Omnibus (GEO)
–Limit array type for ‘normalization’

• Human: Affymetrix Human Genome U133 Plus 2.0 Array 
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GPL570 

• Mouse: Affymetrix Mouse Genome 430 2.0 Array        
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GPL1261

• Pair ‘hypoxia vs normoxia’ experiment by 
manual curation

 68

curated hypoxia-normoxia pairs
human 37 pairs from 11 data series
mouse 53 pairs from 8 data series

https://doi.org/10.1101/267310
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Data collection & curation (RNA-seq)

• Manually collecting RNA-seq data using public DB
• 23 pairs in 7 series from human
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2. Data processing (GeneChip)

• Normalization: justRMA() (R/Bioconductor affy package)
• Threshold: >1.5 fold for up/down regulated
• Ortholog gene mapping by Biomart (Ensembl)
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Data processing (RNA-seq)

1. Data download from DDBJ FTP site

2. fastq-dump (.sra -> .fastq)

3. trim_galore (trimming -> fastqc)

4. RSEM (RNA-Seq by Expectation Maximization)
• https://github.com/bli25ucb/RSEM_tutorial

5. Differential Expression Analysis using EBSeq

• Hypoxia vs Normoxia

SRA

© 2017 DBCLS Togo Picture Gallery / CC-BY 4.0

Reference 
genome 

Genome 
annotation

https://github.com/bli25ucb/RSEM_tutorial
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3. Data visualization & validation 
(GeneChip vs RNA-seq in human)

https://doi.org/10.1101/267310
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Data validation

• metascape でエンリッチメント解析 
• Dr.Bono の生命科学データ解析p171 図5.8
• 発現上昇の上位21遺伝子
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ADM ANGPTL4 ANKRD37

ANKZF1 APOLD1 BNIP3L

C10orf10 CDKN1A DDIT4

EGLN3 ENO2 FOXO3

IER3 MAFF MXI1

NDRG1 P4HA2 PFKFB3

PLOD2 PPP1R3C VEGFA
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4. Data availability
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https://doi.org/10.1101/267310
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Data uploaded to figshare
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https://doi.org/10.6084/m9.figshare.c.3983880
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https://doi.org/10.6084/m9.figshare.c.3983880
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https://doi.org/10.6084/m9.figshare.5812695.v1
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5. Data utility
• GeneChip(human)

•さらにCancer / non-cancerに分けて
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S6 Table. Hypoxic down-regulation of DNA damage recognition and repair genes in cancer 
and non-cancer cells analyzed using the NCBI Gene Expression Omnibus database. 

No ID UP DOWN UN UP DOWN UN Gene Symbol Description
1 223758_s_at 0 23 6 1 6 3 GTF2H2 general transcription factor IIH, polypeptide 2, 44kDa [Source:HGNC Symbol;Acc:4656]
2 223758_s_at 0 23 6 1 6 3 GTF2H2C general transcription factor IIH, polypeptide 2C [Source:HGNC Symbol;Acc:31394]
3 227766_at 0 21 8 0 6 4 LIG4 ligase IV, DNA, ATP-dependent [Source:HGNC Symbol;Acc:6601]
4 209903_s_at 0 20 9 0 5 5 ATR ataxia telangiectasia and Rad3 related [Source:HGNC Symbol;Acc:882]
5 209902_at 0 19 10 1 5 4 ATR ataxia telangiectasia and Rad3 related [Source:HGNC Symbol;Acc:882]
6 223511_at 0 19 10 1 5 4 SPRTN SprT-like N-terminal domain [Source:HGNC Symbol;Acc:25356]
7 204531_s_at 1 19 9 0 4 6 BRCA1 breast cancer 1, early onset [Source:HGNC Symbol;Acc:1100]
8 222889_at 0 19 10 0 3 7 DCLRE1B DNA cross-link repair 1B [Source:HGNC Symbol;Acc:17641]
9 204768_s_at 2 19 8 1 2 7 FEN1 flap structure-specific endonuclease 1 [Source:HGNC Symbol;Acc:3650]

10 201202_at 1 19 9 0 2 8 PCNA proliferating cell nuclear antigen [Source:HGNC Symbol;Acc:8729]
11 209804_at 0 19 10 0 1 9 DCLRE1A DNA cross-link repair 1A [Source:HGNC Symbol;Acc:17660]
12 230177_at 0 18 11 0 7 3 GTF2H2C general transcription factor IIH, polypeptide 2C [Source:HGNC Symbol;Acc:31394]
13 206235_at 3 18 8 1 5 4 LIG4 ligase IV, DNA, ATP-dependent [Source:HGNC Symbol;Acc:6601]
14 209421_at 0 18 11 1 5 4 MSH2 mutS homolog 2, colon cancer, nonpolyposis type 1 (E. coli) [Source:HGNC Symbol;Acc:7325]
15 209849_s_at 0 18 11 0 4 6 RAD51C RAD51 homolog C (S. cerevisiae) [Source:HGNC Symbol;Acc:9820]
16 204767_s_at 1 18 10 1 1 8 FEN1 flap structure-specific endonuclease 1 [Source:HGNC Symbol;Acc:3650]
17 201523_x_at 0 18 11 0 1 9 UBE2N ubiquitin-conjugating enzyme E2N [Source:HGNC Symbol;Acc:12492]
18 222233_s_at 0 17 12 0 6 4 DCLRE1C DNA cross-link repair 1C [Source:HGNC Symbol;Acc:17642]
19 213007_at 1 17 11 0 4 6 FANCI Fanconi anemia, complementation group I [Source:HGNC Symbol;Acc:25568]
20 206066_s_at 0 17 12 1 4 5 RAD51C RAD51 homolog C (S. cerevisiae) [Source:HGNC Symbol;Acc:9820]
21 202330_s_at 4 17 8 1 2 7 UNG uracil-DNA glycosylase [Source:HGNC Symbol;Acc:12572]
22 205394_at 3 17 9 0 1 9 CHEK1 checkpoint kinase 1 [Source:HGNC Symbol;Acc:1925]
23 205162_at 0 17 12 0 0 10 ERCC8 excision repair cross-complementing rodent repair deficiency, complementation group 8 [Source:HGNC Symbol;Acc:3439]
24 235215_at 1 16 12 0 5 5 ERCC4 excision repair cross-complementing rodent repair deficiency, complementation group 4 [Source:HGNC Symbol;Acc:3436]
25 202907_s_at 0 16 13 1 5 4 NBN nibrin [Source:HGNC Symbol;Acc:7652]
26 212751_at 0 16 13 0 5 5 UBE2N ubiquitin-conjugating enzyme E2N [Source:HGNC Symbol;Acc:12492]
27 208694_at 1 16 12 0 3 7 PRKDC protein kinase, DNA-activated, catalytic polypeptide [Source:HGNC Symbol;Acc:9413]
28 204603_at 2 16 11 0 2 8 EXO1 exonuclease 1 [Source:HGNC Symbol;Acc:3511]
29 235609_at 4 16 9 0 1 9 BRIP1 BRCA1 interacting protein C-terminal helicase 1 [Source:HGNC Symbol;Acc:20473]
30 218689_at 0 16 13 0 1 9 FANCF Fanconi anemia, complementation group F [Source:HGNC Symbol;Acc:3587]
31 223785_at 2 16 11 1 1 8 FANCI Fanconi anemia, complementation group I [Source:HGNC Symbol;Acc:25568]
32 206554_x_at 0 16 13 0 1 9 SETMAR SET domain and mariner transposase fusion gene [Source:HGNC Symbol;Acc:10762]
33 205393_s_at 4 16 9 1 0 9 CHEK1 checkpoint kinase 1 [Source:HGNC Symbol;Acc:1925]
34 221540_x_at 0 15 14 0 6 4 GTF2H2 general transcription factor IIH, polypeptide 2, 44kDa [Source:HGNC Symbol;Acc:4656]
35 221540_x_at 0 15 14 0 6 4 GTF2H2C general transcription factor IIH, polypeptide 2C [Source:HGNC Symbol;Acc:31394]
36 208643_s_at 0 15 14 1 5 4 XRCC5 X-ray repair complementing defective repair in Chinese hamster cells 5 (double-strand-break rejoining) [Source:HGNC Symbol;Acc:12833]
37 208955_at 2 15 12 0 4 6 DUT deoxyuridine triphosphatase [Source:HGNC Symbol;Acc:3078]
38 239346_at 0 15 14 0 4 6 GTF2H3 general transcription factor IIH, polypeptide 3, 34kDa [Source:HGNC Symbol;Acc:4657]
39 219530_at 0 15 14 0 4 6 PALB2 partner and localizer of BRCA2 [Source:HGNC Symbol;Acc:26144]
40 205733_at 0 15 14 0 3 7 BLM Bloom syndrome, RecQ helicase-like [Source:HGNC Symbol;Acc:1058]
41 202633_at 0 15 14 0 3 7 TOPBP1 topoisomerase (DNA) II binding protein 1 [Source:HGNC Symbol;Acc:17008]
42 211851_x_at 0 15 14 0 1 9 BRCA1 breast cancer 1, early onset [Source:HGNC Symbol;Acc:1100]
43 238075_at 1 15 13 0 0 10 CHEK1 checkpoint kinase 1 [Source:HGNC Symbol;Acc:1925]
44 205436_s_at 0 15 14 1 0 9 H2AFX H2A histone family, member X [Source:HGNC Symbol;Acc:4739]
45 213677_s_at 0 14 15 1 5 4 PMS1 PMS1 postmeiotic segregation increased 1 (S. cerevisiae) [Source:HGNC Symbol;Acc:9121]
46 202520_s_at 0 14 15 0 4 6 MLH1 mutL homolog 1, colon cancer, nonpolyposis type 2 (E. coli) [Source:HGNC Symbol;Acc:7127]
47 205024_s_at 1 14 14 0 3 7 RAD51 RAD51 homolog (S. cerevisiae) [Source:HGNC Symbol;Acc:9817]
48 208644_at 0 14 15 0 2 8 PARP1 poly (ADP-ribose) polymerase 1 [Source:HGNC Symbol;Acc:270]
49 214426_x_at 0 14 15 0 1 9 CHAF1A chromatin assembly factor 1, subunit A (p150) [Source:HGNC Symbol;Acc:1910]
50 218397_at 1 14 14 0 1 9 FANCL Fanconi anemia, complementation group L [Source:HGNC Symbol;Acc:20748]
51 201524_x_at 0 14 15 0 0 10 UBE2N ubiquitin-conjugating enzyme E2N [Source:HGNC Symbol;Acc:12492]
52 228286_at 0 13 16 0 4 6 GEN1 Gen endonuclease homolog 1 (Drosophila) [Source:HGNC Symbol;Acc:26881]
53 203344_s_at 0 13 16 0 4 6 RBBP8 retinoblastoma binding protein 8 [Source:HGNC Symbol;Acc:9891]
54 1554883_a_at 0 13 16 0 3 7 ERCC8 excision repair cross-complementing rodent repair deficiency, complementation group 8 [Source:HGNC Symbol;Acc:3439]
55 225625_at 0 13 16 0 2 8 ALKBH2 alkB, alkylation repair homolog 2 (E. coli) [Source:HGNC Symbol;Acc:32487]
56 205395_s_at 2 13 14 0 2 8 MRE11A MRE11 meiotic recombination 11 homolog A (S. cerevisiae) [Source:HGNC Symbol;Acc:7230]
57 205301_s_at 0 13 16 0 2 8 OGG1 8-oxoguanine DNA glycosylase [Source:HGNC Symbol;Acc:8125]
58 203103_s_at 0 13 16 0 2 8 PRPF19 PRP19/PSO4 pre-mRNA processing factor 19 homolog (S. cerevisiae) [Source:HGNC Symbol;Acc:17896]
59 214727_at 1 13 15 0 1 9 BRCA2 breast cancer 2, early onset [Source:HGNC Symbol;Acc:1101]
60 203976_s_at 0 13 16 0 1 9 CHAF1A chromatin assembly factor 1, subunit A (p150) [Source:HGNC Symbol;Acc:1910]
61 208956_x_at 2 13 14 0 0 10 DUT deoxyuridine triphosphatase [Source:HGNC Symbol;Acc:3078]
62 209932_s_at 0 13 16 0 0 10 DUT deoxyuridine triphosphatase [Source:HGNC Symbol;Acc:3078]
63 202451_at 0 12 17 2 5 3 GTF2H1 general transcription factor IIH, polypeptide 1, 62kDa [Source:HGNC Symbol;Acc:4655]
64 224200_s_at 2 12 15 0 4 6 RAD18 RAD18 homolog (S. cerevisiae) [Source:HGNC Symbol;Acc:18278]

In cancer cells In Non-cancer cells
https://doi.org/10.1371/journal.pone.0192136.s006

https://doi.org/10.1371/journal.pone.0192136.s006
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Abstract

Tumor hypoxia contributes to a biologically aggressive phenotype and therapeutic resis-

tance. Recent studies have revealed that hypoxia reduces expression of several DNA

damage recognition and repair (DRR) genes via both hypoxia-inducible factor (HIF)-inde-

pendent and -dependent pathways, and this induced genomic instability in cancer cells. We

show here that one of the HIF-target genes—differentiated embryo chondrocyte (DEC)—

plays a role in DNA damage response via transcriptional repression. Comprehensive gene

expression and database analyses have revealed systemic repression of DNA-DRR genes

in cancer and non-cancer cells under hypoxic conditions. Hypoxic repression in typical

cases was confirmed by quantitative RT-PCR and promoter reporter experiments, and

knockdown experiments indicated the critical role of DEC2 in such repression. Assessment

of histone H2AX phosphorylation revealed that recognition and repair of DNA double-strand

breaks (DSBs) induced by bleomycin or γ-ray irradiation were attenuated; moreover,

Cleaved Caspase-3 levels were decreased with pre-conditioning under hypoxia: opposing

phenomena were ascertained by knockdown of DEC2. Finally, pre-conditioning under hyp-

oxia decreased the sensitivity of cancer cells to DSBs, and knockdown of DEC2 increased

γ-ray sensitivity. These data imply that a critical reduction of DNA-DRR occurs via DEC-

dependent transcriptional repression and suggest that DEC is a potential molecular target

for anti-cancer strategies.
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Thanks to archived data

タダ乗り禁止。「みんながやる」ことが重要
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https://www.natureasia.com/ja-jp/scientificdata/blog/scientific-data-to-complement-and-promote-public-data-repositories



Reminder to deposit DNA sequences
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Reminder to deposit DNA sequences
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まとめ
利用可能なオープンデータ(公共データ
ベース)は量、種類とも増えてきている 
電子化した手持ちのデータと合わせて
公共データをどう農業研究に活かすか？
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