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ABSTRACT

DBETSS (http:ffdbtss.hge.jp/) was originally con-
structed as a collection of uniquely determined tran-
scriptional start sites (T55s) in humans and some
other species in 2002. Since then, it has been reg-
ularly updated and in recent updates epigenetic in-
formation has also been incorporated because such
information is useful for characterizing the biolegical
relevance of these TSSs/downstream genes. In the
newest release, Release 9, we further integrated pub-
lic and original single nucleotide variation (SNV) data
into our database. For our original data, we generated
SNV data from genomic analyses of various cancer
types, including 97 lung adenocarcinomas and 57
lung small cell carcinomas from Japanese patients
as well as 26 cell lines of lung cancer origin. In addi-
tion, we obtained publically available SNV data from
other cancer types and germline variations in total
of 11,322 individuals. With these updates, users can
examine the association between sequence variation
pattern in clinical lung cancers with its comespond-
ing TS5-seq, RNA-seq, ChiP-seq and BS-seq data.
Consequently, DBETSS is no longer a mere storage
site for TSS information but has evolved into an inte-
grative platform of a variety of genome activity data.

To know accurate TSS positions is valuable as it could lead
to more accurate characterization of its upstream transcrip-
tional regulatory region. Thus, we constructed a database
containing such information of mostly human genes in
2002, Since then, its updates have been regularly reported
in the Nucleic Acidy Research database issues (2004, 2006,
2008, 2010 and 2012 (4)). With the advances in sequencing
technologies, we have developed T5S-seq. where the oligo-
capping technique 8 applied to next generation sequenc-
ing (MGS), allowing even more accurate genome-wide de-
termination of TSSs (5). The MGS sequencers are not only
suited for determining genomic DNA sequences but also for
transcriptome analysis (RN A-seq (6)) and epigenome anal-
ysig (ChlP-seq (T) and bisulfite sequencing (BS-seq: (8)))
Since such additional data enable further biclogical char-
acterization of transcriptional regulatory regions, we have
also incorperated transcriptomic/epigenomic data of vari-
ous tissues/cell cultures in DBTSS. In the latest update, Re-
lease 9, it containg 1257 million TSS tag sequences collected
from 24 tissues and 33 cell cultures ( see Table 1). It also con-
tains the data of subcellularly fractionated RMNAs as well as
the ChlP-seq data of various histone modifications, bind-
ing sites of RNA polymerase I1 and several transcription
factors, mainly, in cultured cell lines.

In this report, we introduce Release 9 of DETSS, where
we significantly enlarged the number of incorporated single
nucleotide variation (SMNV) data, which were both collected
from publically available databases and generated from our
own experiments (see below). The association of such larse-
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Data contents (ChIP Seq and others)

Collfines
Cell line General information® Cell culture Sequencing dataset
in-house _
is |Distri Catalogue i ,I Smoking| . . " Whole- RNA-BS-(ChIP-[TSS-{  Memo
Name Type ::lr:lﬂ"t:f;.: Distributor number Ethnicity |GenderAge status Medium| Dish genome| Seq |Seq|Seq™| Seq
. collagen
SAEC Small airway TAKARA
L 5 35 - - M - - - Type - + - | + Mormal
{control) | epithelial cell {Lonza) Leoated
lung RIKEN
PC-9 adenocarcinoma 5 9 BRC RCEB4455 Japanese | - - - RPMI | - + + + | + -
lung
PC-14 | genocarcinoma | 5-1° IBL - Japanese | - - |- RFMI | - + |+ |+ + |-
EE_RKE' ;”;fm carcinoma | 5213 E:fg” RCB1313 |Japanese |M | 78| - RPMI | - ‘ ¢ e e |e |-
RERF- lung ] ] i
LC-Ad1 | adenocarcinoma s_11 JCRB JCRB1020 | Japanese | M 70 RPMI + + . |+ *
RERF- lung
LC-Ad? | adenacarcinoma 5 12 JCRE JCRE1021 | Japanese | M - - RPMI | - + + + |+ + -
collagen
lung RIKEN
LC2/ad adenocarcinoma 5 18 BRC RCBO440 | Japanese | F 8 - DMEM | Type + + + |+ + -
|-coated
RERF- lung
LC-MS adenocarcinoma 5 14 JCRE JCRBOO21 | Japanese | - - - EMEM | - + + + |+ + -
VMRC- | lung
LCD adenccarcinoma s_16 JCRE JCRBO814 | Japanese | M - - EMEM | - + + + |+ + -
lung . - -
ABC-1 adenocarcinoma s_17 JCRB JCRBOB15 | Japanese | M 47 EMEM + + + | #* +
lung
PC-7 adenocarcinoma 5 8 IBL - Japanese | - - - RPMI | - + + + |+ + Mon-adherent
lung collagen
PC-3 adenocarcinoma 5 T JCRE JCRBOO7T | Japanese | F 48 | - RPMI | Type + + + | #* * -
|-coated
lung RIKEN
I-18 adenocarcinoma 5 19 BRC RCB2093 | Japanese | - - - RPMI | - + + + |+ + -
RERF- lung
LC-0K adenccarcinoma 5 158 JCREB JCRBOB11 | Japanese | - - - RFMI | - + + + |+ + -
lung N
Ab40 adenocarcinoma 5 1 ATCC CCL-185 Caucasian | M 58 | - DMEM | - + + + |+ + -
lung )
A42T adenocarcinoma 5 20 ATCC HTB-53 Caucasian | M 52 | - RPMI | - + + + |+ + -
lung )
H322 adenocarcinoma 5 21 ATCC CRL-5806 | Caucasian | - - - RPMI | - + + + |+ + -
lung collagen
H1648 adenocarcinoma 5_25 ATCC CRL-5382 | Black ] oy RPMI | Type + + + | # + -
|-coated
lung .
H1650 Adanneanenoma 5_26 ATCC CRL-5883 | Caucasian | M 27| Y RPMI | - + + + |+ + -




samples

National Cancer Center Hospital East and

University of Tokyo Lung adenocarcinoma

National Cancer Center Hospital East Small cell lung cancers

43 of ICGC DCC Project Codes

o
o

Dr. Meyerson's Lab. Lung adenocarcinoma
Myelodysplasia

Dr. Ogawa's Lab.

Clear-cell renal cell carcinoma
Gastric adenocarcinoma
Urothelial bladder carcinoma
Glioblastoma

Clear cell renal cell carcinoma
Endometrial carcinoma

Acute myeloid leukemia

Breast tumors

Squamous cell lung cancers

Colon and rectal cancer

Ovarian carcinoma

Glioblastoma

Normal (Japanese)

Normal (Japanese)

PDSC (Japan PGx Data Science

. Normal (Japanese
onsortium) e )

97PLoS One. 2013 Sep 12;8(9):e73484.

57J) Thorac Oncol. 2014 Sep;9(9):1324-31.

6,590https://dcc.icgc.org/

183Cell. 2012 Sep 14;150(6):1107-20.
29Nature. 2011 Sep 11;478(7367):64-9

106Nat Genet. 2013 Aug;45(8):860-7

295Nature. Published online 23 July 2014

131Nature. 507 (7492):315-22.

291Cell. 155 (2):462-477.

446Nature. 499 (7456):43-49.

373Nature. 497 (7447):67-73.

200NEJM. 368:2059-2074.

507Nature. 490 (7418):61-70.

178Nature. 489 (7417):519:525.

224Nature. 487 (7407):330-337.

316Nature. 474 (7353):609-615.
91Nature. 455 (7216):1061-1068.

1,208URL: http://www.genome.med.kyoto-u.ac.jp/SnpDB

1,070URL: http://humandbs.biosciencedbc.jp/en/hum0015-v1

2,994URL: http://humandbs.biosciencedbc.jp/hum0013-v1

15,386


http://www.genome.med.kyoto-u.ac.jp/SnpDB
http://www.genome.med.kyoto-u.ac.jp/SnpDB
http://www.genome.med.kyoto-u.ac.jp/SnpDB
http://humandbs.biosciencedbc.jp/en/hum0015-v1
http://humandbs.biosciencedbc.jp/en/hum0015-v1
http://humandbs.biosciencedbc.jp/en/hum0015-v1
http://humandbs.biosciencedbc.jp/hum0013-v1
http://humandbs.biosciencedbc.jp/hum0013-v1
http://humandbs.biosciencedbc.jp/hum0013-v1

Exon Archive Project at MGH

ExXAC release0.3; Total: 60,706 samples

African/African
American (AFR) 1,888 3,315 5,203

Latino (AMR) 2,254 3,535 5,789
East Asian (EAS) 2,016 2,311 4,327

Non-Finnish
European (NFE) 18,740 14,630 33,370

South Asian (SAS) 6,387 1,869 8 256
Other (OTH) 275 179 454
33,644 27,062 60,706

DBIZ & EX S TULVASNP(SNV)DH A L £ AFEF—3)JL 10,185,731 FR
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Other species

L [ e [t oyt | iy e

TSS-seq 73 7 1 1 1 1 2

RNA-seq 42 0 0 0 0 0 0
ChiP-seq 255 0 0 0 0 0 0
RIP-seq 12 0 0 0 0 0 o)

BS-seq 26 0 0 0 0 0 0

ChromHM

36 0 0 0 0 0 0

SNV 49 0 0 0 0 0 0
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RDF1k

VariationT—%4,

. variation: ENSEMBL Ontology
location: FALDO

. ARSEEEANAY—

. DBTSSA > AV —

. RDF{ERX1) Tk

# Data properties

##% http://dbtss.hgc.jp/rdf/ontology/dbtss.owl#additionalInformation
:additionalInformation rdf:type owl:DatatypeProperty ;
rdfs:label "Additional Information" ;

rdfs:comment “Values from INFO tag"

###  http://dbtss.hgc.jp/rdf/ontology/dbtss.owl#alleleFreguency
:alleleFreguency rdf:type owl:DatatypeProperty ;
rdfs:label "Allele Frequency” ;
rdfs:comment "Allele Frequency, for each ALT allele, in the same order as listed" ;

rdfs:range xsd:float .

###  http://dbtss.hgc.jp/rdf/ontology/dbtss.owl#allelicDepths
:allelicDepths rdf:type owl:DatatypeProperty ;

rdfs:label "Allelic Depths" ;

14> rAD—

o2
=

IDeg. 1" for
chromosome 1

dbisso:assembly

hitp:identifiers org/taxenomy/9606

hitp://dbtss.hgc. jpirdfiexperimentl(id]

rdfs:label

dbisso:chromesome

position
e.g. 7531531

B8R
(faldo)

faldo:position

dbtssoC

include
S0:'chromosome’

(faldo ition |
faldo:ReverseStrand Position)

faldo:begin & faldo:end

. | faldo:Region l

http://dbtss.hgc i ition]:{direc
http:f/dbtss.hg h3s:13 4 1

faldo:location

EERFHR
(T—TILIZHE L) hitp:/idbtss hg IDYlchr}pos]
hito:Jidbtes hge joirdlss EXPO00001/T12345

rdfslabel

)| dbtssoihas_SNV .

label
*hoge”

SOSNV
J

de:identifier, rdfs:seeAlso

hrrp:ffidentifiers.
org/dbsnpirs12345

variation ID
experimentiD/chripos

=)

version experiment D
9.0 {TSE000001"

dbtsso:quality

Allele

rdfs seeAlso

Tissue/Celllorigin
(EFO, CLO, BTO)

hitp://www.ebi ac.uk/efo/EFO_0003140
(LC2/AD)

QUAL
e.9. 72.66

dbtsso:experimentType

dbtsso:additionalinformation
dbtsso:genotypeData

INFO/Genotype

BRI 7—%
(—1TIc4R )

. DBTSS Variation RDF

<http://dbtss.hgc.jp/rdf/experiment /TSEBBBBBG> <http://dbtss.hgc.jp/rdf/ontology/has_SNVs <http://dbtss.hgc.jp/rdf/data/TSEBE

<http://dbtss.hgc.jp/rdf/data/TSE@@BEBE,/1:18234> a <http://purl.obolibrary.org/obo/S0_8881483>;

<http://www.w3.0rg/2008/01/rdf-schema#label> “variatien

<http://bichackathon.org/resource/faldo#tlocation» <http:

<http://dbtss.hgc.jp/rdf/ontology/additionalInfomations
<http://dbtss.hgc.jp/rdf/ontology/alleleFrequency> B.5;
<http://dbtss.hgc.jp/rdf/ontology/allelicDepths>
<http://dbtss.hgec.jp/rdf/ontology/dbsnpID:
<http://dbtss.hgc.jp/rdf/ontology/genotype>
<http://dbtss.
<http://dbtss.
<http://dbtss.
<http://purl.org/dc/terms/identifiers

"a/1";
hgec.jp/rdf/ontology/genotypeData>

hge.jp/rdf/ontology/quality> 72.66;
“1:18234";

Y42,18"
“rs145599635"

on chrl:19234 from TSE@8@E85";
//dbtss.hge.jp/rdf/location/chromosome :GRCh38:1:10234-18234:15;
"AC=1;AF=8.58;AN=2;BaseQRankSum=-8.777;0B;DP=53;Dels=0.82 ;F5=1.86:

“GT:AD:DP:GQ:PL|8/1:42,10:52:61.94:183,0,62";
hge.jp/rdf/ontology/genotypeQuality> 61.94;

<http://www.w3.org/2080/081/rdf-schema#seeAlso> <http://info.identifiers.org/dbsnp/rs145599635>,
<http:/fwww.ncbi.nlm.nih. gov/projects/SNP/snp_ref.cgi?rs=rs1455996353;
<https://github.com/simenjupp/ensembl-rdf/blob/master/ontology/ensembl_variation_ontology.owl#has_allele> <http://dbtss.hg

<http://dbtss.hgc.jp/rdf/data/TSECBREEE,/1:102344T> .

<http://dbtss.hgc.jp/rdf/data/TSER@RERE,/1:10234#C> a <https://github.com/simenjupp/ensembl-rdf/blob/master/ontology/ensembl_
<https://github.com/simonjupp/ensembl-rdf/blob/master/ontology/ensembl_variation_ontology.owl#ancestral_allele>;

<http://wwe.w3.org/2000,/01/rdf-schema#labels
<http://purl.org/dc/terms/identifiers "1:18234#C"

“TSE@@8386 chrl:18234 allele C";
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http://www.megabank.tohoku.ac.jp/index.php
http://cancergenome.nih.gov/
http://www.roadmapepigenomics.org/
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