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ABSTRACT

DBTSS (Database of Transcriptional Start
Sites)/DBKERO (Database of Kashiwa Encyclo-
pedia for human genome mutations in Regulatory
regions and their Omics contexts) is the database
originally initiated with the information of transcrip-
tional start sites and their upstream transcriptional
regulatory regions. In recent years, we updated
the database to assist users to elucidate biologi-
cal relevance of the human genome variations or
somatic mutations in cancers which may affect the
transcriptional regulation. In this update, we facili-
tate interpretations of disease associated genomic
variation, using the Japanese population as a model
case. We enriched the genomic variation dataset
consisting of the 13,368 individuals collected for
various genome-wide association studies and the
reference epigenome information in the surrounding
regions using a total of 455 epigenome datasets
(four tissue types from 67 healthy individuals)
collected for the International Human Epigenome
Consortium (IHEC). The data directly obtained from
the clinical samples was associated with that ob-
tained from various model systems, such as the drug
perturbation datasets using cultured cancer cells.

Furthermore, we incorporated the results obtained
using the newly developed analytical methods,
Nanopore/10x Genomics long-read sequencing of
the human genome and single cell analyses. The
database is made publicly accessible at the URL
(http://dbtss.hgc.jp/).

INTRODUCTION

The human genomic variations or mutations in the tran-
scriptional regulatory regions may play roles in the onset
and progression of human diseases. In spite of their poten-
tial importance and general interests, little is known about
how mutations in regulatory regions alter the epigenome or
transcription programs, resulting in aberrant cellular phe-
notypic consequences. In order to understand the effects
of these regulatory mutations, the information on the ge-
nomic variations needs to be integrated with other omics
information, such as epigenome and transcriptome. Since
it is sometimes dif�cult to collect those multi-omics pieces
of information directly from clinical samples, information
from model experimental systems, such as mouse models
and cultured cells, is often used to obtain important clues.
We initiated a database called DBTSS (1), based on our

unique full-length cDNA dataset in 2002 (2�4). At the time,
we utilized the 5�-end of the full-length cDNA as the pre-
cise information of the transcriptional start sites, which can

*To whom correspondence should be addressed. Tel: +81 4 7136 3607; Fax: +81 4 7136 3607; Email: ysuzuki@k.u-tokyo.ac.jp
Correspondence may also be addressed to Kenta Nakai. Tel: +81 3 5449 5131; Fax: +81 3 5449 5133; Email: knakai@ims.u-tokyo.ac.jp
�These authors contributed equally to this work as �rst authors.

C� The Author(s) 2017. Published by Oxford University Press on behalf of Nucleic Acids Research.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by-nc/4.0/), which
permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited. For commercial re-use, please contact
journals.permissions@oup.com

http://dbtss.hgc.jp/


http://dbtss.hgc.jp/docs/help_2017.html


Nucleic Acids Research, 2018, Vol. 46, Database issue D231

Table 1. Statistics of the omics datasets
(A) Japanese population
Category Data source Number of individuals References
Germline variation Human Genome Variation Database

(HGVDB) (17 GWAS)
5737 case / 7631 healthy https://gwas.biosciencedbc.jp/cgi-bin/hvdb/

hv top.cgi
The Human Genetic Variation Database

(HGVD)
1,208 http://www.hgvd.genome.med.kyoto-u.ac.

jp/index.html
Integrative Japanese Genome Variation

(iJGVD); ToMMo
1,070 https://ijgvd.megabank.tohoku.ac.jp/

Japan PGx Data Science Consortium
(JPDSC)

2,994 http://www.jpdsc.org/english/

Somatic mutation Lung adenocarcinoma � National Cancer
Center (NCC)

97 PLoS One 2013 8(9) e73484

Small cell lune cancer - NCC 57 J Thorac Oncol 2014 9(9) 1324-31
International Cancer Genome Consortium

(ICGC) Liver cancer - RIKEN
258 https://dcc.icgc.org/projects/LIRI-JP

ICGC Liver cancer - NCC 244 https://dcc.icgc.org/projects/LINC-JP
ICGC Biliary tract cancer 239 https://dcc.icgc.org/projects/BTCA-JP

Normal epigenome International Human Epigenome
Consortium (IHEC) Liver (64 datasets)

8 http://epigenomesportal.ca/ihec/

IHEC Colon (88 datasets) 11 http://epigenomesportal.ca/ihec/
IHEC Endometrial (132 datasets) 15 http://epigenomesportal.ca/ihec/

IHEC Vascular endometrial (4 datasets) 1 http://epigenomesportal.ca/ihec/

(B) World-wide reference datasets
Category Data source Number of individuals References
Germline variation NCBI dbSNP build 137 *** Nucleic Acids Res 2001 (29) 308-311

1000 Genomes Project *** Nature 2015 (526) 68-74; Nature 2015 (526)
75-81

NHLBI-GO Exome Sequencing Project
(ESP)

*** http://evs.gs.washington.edu/EVS/

Exome Aggregation Consortium (ExAC)
(release 0.3)

60,706 Nature 2016 (536) 285-291

Somatic mutation Catalogue Of Somatic Mutations In Cancer
(COSMIC)

*** Nucleic Acids Res 2017 (45) D777-D783

The Cancer Genome Atlas (TCGA) (11
subtypes)

3,052 Nature Genetics 2013 (45) 1113-1120

ICGC (43 subtypes) 6,590 Nature 2010 (464) 993-998; http://icgc.org/
Normal epigenome IHEC (167 datasets) 32 http://epigenomesportal.ca/ihec/
Cancer epigenome TCGA (2 subtypes) 557 https://cancergenome.nih.gov/

(C) Original datasets of model systems � cell lines and tissues
Category Number of datasets Number of samples
Cell line 286 55
Mouse and other
organisms

9 5

For the information of the public datasets in this database and references of all of the datasets, also see the statistics page at http://dbtss.hgc.jp/docs/
data contents 2017.html.

Table 2. Statistics of the drug perturbation datasets
Dataset-1 Dataset-2

Sample 5 lung cancer cell lines 23 lung cancer cell lines
Number of compounds 23 + DMSO control 95 + DMSO control
Condition 4 concentration points; 24, 48, 72 h 1 concentration point; 24h
Total number of datasets (RNA-seq) 1299 2011
Total number of datasets (ATAC-seq) 1316 2077

Table 3. Statistics of the new technologies datasets
(A) Single cell analysis

C1 bead-seq Chromium (>5k tag)
Sample 4 lung cancer cell lines 5 lung cancer cell lines 5 lung cancer cell lines
Condition 1�M vandetanib; 6h / No treatment 1�M ge�tinib; 24h / DMSO control 1�M ge�tinib; 24h / DMSO control
Total number of single cells 336 442 47,665
Average number of reads per
cell

7,119,082 1,069,847 10,105

(B) Long read analysis
Chromium/GemCode (whole-exome &

regulatory)
Nanopore/MinION (whole-genome)

Sample 23 lung cancer cell lines 4 lung cancer cell lines
Average number of raw reads 45,679,789 451,582
Average depth 53.1 (113.7 Mb) 0.56 (whole-genome)
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