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Nucleotide sequencing:

the ubiguitous method
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First mandated submissions
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Expansion to cover next generation
platforms

ADVISORS DOCUMENTS

International Nucleotide Sequence Database Collaboration

« The International Nucleotide Sequence Database C ion (INSDC) is a long-standi donal initiative that
aperates between DDA, EMBL-EBI and NCB. INSDC covers the specirum of dat raw reads, though alignments and
assemblies to functional annotation, enriched with contextual information relating to samples and experimental

configurations.
Data type DDBJ EMBL-EBI NCBI
NCBI Next generation s Read Archiv ‘Sequence Read Archive
reads
- - European Nucleotide -
Capillary reads Trace Archive Trace Archive
Continuation as foundational data Aovcaedseqarces | 0021 e 1) | Gonns
Samples BioSample BioSample
resource between partners: studes Boried Bt
« The INSDC advisory board, the International Advisory Committee, is made up of members of each of the databases'

* European Nucleotide Archive (ENA) at
EMBL-EBI

* DDBJ at NIG
2017 * GenBank and SRA at NCBI

advisory bodies. At their most recent meeting, members of this committee unanimously endorsed and reaffirmed the
existing data-sharing policy of the three databases that make up the INSDC, which is stated below.
« Individuals submitting data to the international sequence databases should be aware of INSDC policy.

How to submit data
« For full details of how to submit data to the databases, please select a collaborating partner.

« DDBJ, ENA, GenBank
« The INSDC Feature Table Definition Document is available here.

Site maintained by the External Services team at EMBL-EBI | Terms of Use | Privacy | Cookies
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Scope

INSDC
—l:é Sample/method
% DNA Data Bank of Japan I -1'?'-“- -‘}-'! -‘.j:! Read
T '—ﬁ Alignment
E N A INSDC
European Nucleotide Archive _ -—t.- — Assembly
\l *

8N CBI ? Annotation J

National Center for
Biotechnology Information

° regular data exchange * globally comprehensive coverage
° data standards ° scientific database of record
* open and unrestricted access * public forum for the scientific process




Collaborative instruments

Feature Table Definitions

(http://www.insdc.org/documents/feature-table)

Unified accessioning system
Data model for raw data
Status conventions

Various controlled vocabularies

R

/db_xref="<database>:<identifier>"
Jexperiment="[CATEGORY:]text"
tion="text"

/inference="[CATEGORY:]TYPE] (same species)][:EVIDENCE_BASIS]"

/locus tag="text" (single token)
/map="text"
/note="text"

/old_locus tag="text" (single token)
g 1="text"”

corresponds to a genetic trait or phenotype; the feature is,
by definition, not strictly bound to it's positions at the
ends; it is meant to represent a region where the gene is
located.

Lo/ "] the gene feature describes the interval of DNA that
Last Uy

e
protein bind

regulatory

repeat region

rep_origin Value Format [RS
RNA

Iprod "trypsinogen" (when qualifier appears in CDS feature)

IS T wed Nov 1 1536032015

name of the product associated with the feature, e.g. the mRNA of an mRNA feature, the polypeptide of a CDS, th:
peptide of a mat_peptide, etc.

roduct="trypsin" (when qualifier appears in mat_peptide feature)
'XYZ neural-specific transcript' (when qualifier appears in
mRNA feature)

B [ateme
stem_loop
STS

INSDC Status Document | INSDC

‘ ® www.insdc.

insdc-statu:

ABOUT INSDC

tabase Coll

DOCUMENTS

confidential hold prior to publication or have
reached an owner-agreed pubiic release date.

INSDC Status Document
‘ Status name Causes.
Public Data are submitted with no request for Data are fully available.

Confidential = Data owner requires and indicates to INSDC staff

Data are not availabie publicly through any means. A

that ity is required until a release d:
or publication in the literature, whichever comes
earlier.

data is recorded for the data, which are
subsequently and automatically released as Public on
reaching this date or being cited in a publication prior to
this date. In the event that a release date must be
extended, data owners are required to contact the
INSDC partner responsibie for the submission with
sufficient notice".

Suppressed | (1) Data are found by the owner to be incorrectly

annotated or contaminated with no immediate
‘opportunity on the part of the owner to be
updated.

(2) Data owners realise after sequences have
been released that they failed 1o request
confidential status, either at the time of
submission, or within the period between
completion of submission processing and the
date on which the submission is normally made
available to the public (this time period can vary
among the INSDC members).

Replaced  Data owners generate new data under new

accession identifiers that directly replace existing
data; this is expected to be rare since

Data are removed where possible from direct search
tools (such as text and sequence similarity search) but
remain available by accession number.

Data are removed where possible from direct search
tools (such as text and sequence similarity search) but
remain available by accession number. Where possible,

rase Collaboration

——



Assembled/annotated sequence growth

Scale 10-0ct-2016

le9
e Data volume s e
lell
+  Several petabytes on disk le7
8 lel0 @
1.3 petabase pairs §1e6 re0 §
[~ ("]
«  >1 million taxa # 1e5 Les
+ 1 submission every 6 minutes ted te7
le3 leb
*  Scale by record type

1985 1990 1995 2000 2005 2010 2015
Year

|—Sequences (767.3 millions) —Bases (1,889.4 billions)|

« 800,000,000 assembled/annotated sequences
* 87,000 assemblies

« 230,000,000 coding genes Reads growth
10-Oct-2016

+ 760,000 non-coding genes teldy :  l1e1s

| le13 5 5 5 : le1s

* Literature references _— -
327,000 total publications g M le13
lel0 le12 &
- 57,000 ‘re-use’ publications g reo ey ?

° Growth led lel0

le7 1le9

*  Doubling times as low as few months for raw data 1e6 1e8

2006 2008 2010 2012 2014 2016
Year

*  Counting minimally, 60 staff

|—Ssequences (25.0 trillions) —Bases (3,418.1 trillions) |

atabase Collaboration



Search

Governance & . -

Home ‘ News & Comment ] Research | Careers & Jobs | Current Issue ‘ ‘ Audio & Video | For Authors

advisory structure

ARTICLE PREVIEW

view full access options »

Editors' pick

NATURE | CORRESPONDENCE < =

0@ [ International INSDC Advisory = X

- Databases: Reminder to deposit DNA sequences

é c ® Www.insdc.org/a dvisors Image credit: L. Bourombaﬂhe Fluid Dynamics
Steven L. Salzberg ) 2osmiccion /ohoratony/)

L]
‘ Nature 533, 179 (12 May 2016) |
N Published online 11 May 2016 INIVYSS

Seq‘ Citation | [ Reprints = % Rig| Home News Journals Topics Careers
= N

\ SBC Internaﬂ%Nucleotn

ABOUT INSDC POLICY

As members of the Advisory Com
Collaboration (INSDC), which inclu¢  gyARg  LeTTers

Nucleotide Archive (ENA) and Gen| © Reminder to deposit DNA sequences

the importance of depositing compl Mark Blaxter', Antoine Danchin?, Babis Savakis®, Kaoru Fukami-Kobayashi®, Ken Kurokawa®, Sumio

International INSDC Adv]sory Committee o Sugano®, J. Roberts”, Steven L. Salzberg®’, Chung-| Wu®1®

i Science

hor. Email: salzberg@jhu.edu

13 May 2016:
Vol. 352,
DO: 10.1 2

p. 780
Ratror2

ENA“»a

Tarsgesn Macmerde Aideve

ARTICLE TOOLS
Article Figures & Data Info & Metrics eletters PDF Email

DDBJ Advisors S Pt

@ Citation tools
You do not have access to the full text of this article, the first page of the PDF of this article

« Sumio Sugano, Institute of Medical Science, The University of Tokyo annaarc holaw
« Ken Kurokawa, Earth-Life Science Institute, Tokyo Institute of Technology
« Kaoru Fukami-Kobayashi, Bioresource Information Division, RIKEN BioResource Center

EMBL Advisors

« Antoine Danchin, AMAbiotics SAS, Evry, France and Scientific Advisor to the CEA, France

« Babis Savakis, University of Crete and IMBB-FORTH, Heraklion

« Jean Weissenbach, Genoscope, Evry

« Mark Blaxter, GenePool Genomics Facility and Institute of Evolutionary Biology, University of Edinburgh

GenBank Advisors
« Steven Salzberg, Johns Hopkins University School of Medicine, Baltimore, MD, US

« Rich Roberts, New England Biolabs, Beverly, MA, US
« Chung-| Wu, University of Chicago, US and Beijing Institute of Genomics, China

Site maintained by the External Services team at EMBL-EBI | Terms of Use | Privacy | Cookies




Services: submissions

Samples Runs

T Experiments T

[

Projects

]

Home | New SubmissionT Studies T Sample Groups T
Staﬂ’ =

Sample

> Finish

Please create new samples by uploading a spreadsheet or by following the instructions below.

-

@ Please select the checklist that you wish to use for your
sample submission

@ If you already have a spreadsheet containing your data
upload it here.

« Default Checklist

| # Upload Spreadsheet |

A9~~~ |+ Bookl - Microsoft Excel o B R
ME Insert Page Layout Formulas Data Review View A Q o e R
) = i S K Cle > Sr @r [ L
P G REmemam T B B B HEEC
= = —3 = [F Properties % Reapply S== > =
From From From From Other Existing Refresh %l Sort Filter v Textto Remove Data Consolidate What-If Group Ungroup Subtotal
Access Web Text Sources Connections | Al &2 Edit Links .7 Advanced | Columns Duplicates Validation ~ Analysis ~ - -
Get External Data Connections Sort & Filter Data Tools Outline [F}
Al v (- fe | #ichecklist_accession v
[ B C [ D [ E F G H [ 1] 153

A
1 |#ch ecklist_accession

!ERCOOOOOI

scientific_name common_name anonymized_name sample_title

sample_description

tissue_type sex collecti

2 #unique_name_prefix mouse_dendrocyte_
| 3 sample_alias tax_id
4 #template 10090 Mus musculus house mouse
5 #units

6 'mouse_dendrocyte_1 10090 Mus musculus house mouse
7 |mouse_dendrocyte_2 10090 Mus musculus house mouse
' 8 mouse_dendrocyte_3 10090 Mus musculus house mouse
8 mouse_dendrocyte_4 10090 Mus musculus house mouse
10 mouse_dendrocyte_5 10090 Mus musculus house mouse
11 mouse_dendrocyte_6 10090 Mus musculus house mouse
12 mouse_dendrocyte_7 10090 Mus musculus house mouse

mouse dendrocyte A dendrocyte brain sample was extracted from a mouse brain male 13/C
mouse dendrocyte A dendrocyte brain sample was extracted from a mouse brain male 13/C
mouse dendrocyte A dendrocyte brain sample was extracted from a mouse brain male 13/C
mouse dendrocyte A dendrocyte brain sample was extracted from a mouse brain male 13/C
mouse dendrocyte A dendrocyte brain sample was extracted from a mouse brain male 13/C
mouse dendrocyte A dendrocyte brain sample was extracted from a mouse brain male 13/0
mouse dendrocyte A dendrocyte brain sample was extracted from a mouse brain male 13/C
mouse dendrocyte A dendrocyte brain sample was extracted from a mouse brain male 13/Cw
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(Example views from ENA services)




Se VICesS. d ata d ISCOVE ry temperature>=10 AND temperature<=25 AND geo_box1(42, 17, 43, 18)

Accession First grap s Depth Environment (Biome) Temperature Sampling
public location name (m) (©) Site
o[ Rosses] e [
. 2014-07- 42.2038 N 17.715E TARA_ES500000075 5.0 marine biome 17.32198 TARA_023
11 (ENVO:00000447)
Home | Seach 6 Browse | Submit & Update | About ENA | Support SAMEA2591093 2014-06- 42.2038 N 17.715E TARA_A100000551 5.0 marine biome 17.32198 TARA_023
o 23 (ENVO:00000447)
aAdvanced Upoad sccesson SAMEA2591094 2014-06- 42.2038 N 17.715E TARA_A100000553 5.0 marine biome 17.32198 TARA_023
Search query e 23 (ENVO:00000447)
[environmental_package="ai AND investigation_type="MIxS" AND frst_public=2013-03-06 AND cobection_dals=2014-03-05 [Search| | Clear Egit query.
y SAMEA2591095 2014-06- 42.2038 N 17.715E TARA_A100000552 5.0 marine biome 17.32198 TARA_023
Select domain: 26 (ENVO:00000447)
Assembly
ZS}““ 5 2014-06- 42.2038 N 17.715E TARA_A100000547 5.0 marine biome 17.32198 TARA_023
hoaisis 26 (ENVO:00000447)
Tace
=l 7 2014-07-  42.2038 N 17.715E TARA_E500000056 5.0 marine biome 17.32198 TARA_023
Harks 18 (ENVO:00000447)
Non-ccing
I SAMEA2591098 2014-07- 42.1735 N 17.7252  TARA_E500000081 55.0 marine biome 15.194062 TARA_023
rxsnomy snd relsted 18 E (ENVO:00000447)
Taron name (@)
INGaL ™ Corton of e Cotlction e D wucocs SAMEA2591099 2014-07- 42.1735 N 17.7252 TARA_ES00000080 55.0 marine biome 15.194062 TARA_023
P O ' E 11 E (ENVO:00000447)
Strsin [@B] ] T CAMEA2EQ1102_2014-06- 42 1725 N 17 7282___TADA_A1NNNNNSEQ ccn moaiing bioo 18 1040&2 TADA N2
Sub-strain (@p)] 1 L RERAICD)
Sub-species @ 5 o] o] ]| |m]m
— 3 om % om ow o om om H p— | } n
e & : tax_tree(10090) AND library_source="GENOMIC" AND
Cultivar ™ ol —_
H p— 7 H — "
e = instrument_platform="ILLUMINA” AND library_strategy="ChIP-Seq
Isolate E3 1 Identified by E9 — _
Serovar (an) 7| County (@]
Serctype (@B} A pepthmy [ap) Study Sample Run Scientific Fastq files Fastq files Submitter's sample name
Eievation (m) o] i i i name (ftp) (galaxy)
Mathodology
Investigation type e ™ g PRIEB6568 SAMEA2604495 ERR537823 Mus musculus E-MTAB-2661:Exp2-Irf5-WT-120m-
Eroret (Same)
Sxpementlfacar ED L | o ot (@B 2
Sequencing method (ao ] —
Enironment (ateia) (1) PRIEB6568 SAMEA2604492  ERR537824  Mus musculus E-MTAB-2661:Exp2-Irf5-KO-000m-
e col U= 1
Names and symbols Sampiing Site (@D
B O e ritem fan) PRIEB6568 SAMEA2604494  ERRS537825  Mus musculus E-MTAB-2661:Exp2-IrfS-input-120m
Protocol Label @
Sampiing and colaction R =
Specimen voucher (@] devien/method PRIEB6568 SAMEA2604493  ERR537826  Mus musculus E-MTAB-2661:Exp2-Irf5-WT-000m-
80 materal (o | — (ac] R1
. E@ [ Secomenilioaten i S T —
o - 20 RN {!’g \"’)}\\ o, [ese] PRIEB6568 SAMEA2604496  ERRS37827  Mus musculus E-MTAB-2661:Exp2-Irf5-WT-120m-
N N /o, 17 R1
Iceland > 4
v PRIEB6568 SAMEA2604491  ERR537828  Mus musculus  File 1 File 1 E-MTAB-2661:Exp2-Irf5-KO-120m-
File 2 File 2 R2
PRIEB6568 SAMEA2604500  ERRS537829  Mus musculus  File 1 File 1 E-MTAB-2661:Exp2-Irf5-input-000m
& 3
z B e o T — PRIEB6568 SAMEA2604498  ERRS537830  Mus musculus  File 1 File 1 E-MTAB-2661:Exp2-Irf5-KO-120m-
Soutiesstpoint_ Lahude: 6500165310 Lomgde: 200002020 — - File 2 R1
s e ] Lot ot - File 2  File2

(Example views from ENA services)



Reach & impact

*  Mandatory submissions in all major journals that publish sequence-based
science

* Mature infrastructure - ‘post-citation’ phase
* INSDC accessions referenced routinely in cases of data reuse
* Data providers

« 2,000-5,000 active data submitters
* 11,000 ‘centres’
* Data consumers
» Direct users: scale of 10s-100s of thousands per month

« Many more via secondary resources, data mirrors, etc.

i

,J_/C International Nucleotide Sequence Database Collaboration
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ENA outward interactions




Funding

INSDC partner institutions are independent with no shared funding
» Local context defines technical and other operational configurations
* Provides resilience and neutrality

DDBJ and DRA

« Ministry of Education, Culture, Sports, Science and Technology of Japan (MEXT) via a
management Expense grant for Inter-University Research Institute Corporation to
DDBJ

NCBI GenBank and SRA

«  GenBank and SRA are funded under the Intramural Research Program of the National
Institutes of Health, National Library of Medicine

EMBL-EBI ENA

«  Supported by European Molecular Biology Laboratory and a variety of funding
agencies, including the European Commission; the UK Biotechnology and Biological
Sciences Research Council; the Wellcome Trust; the Gordon and Betty Moore
Foundation

»
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Layers of funding

*  QOperation
« Technical and service delivery
e hardware, network, databases, network, service desks, training

« Development required to ‘stand still’ in the face of growth

e data compression, performant search systems, data exchange
° Innovation
* New functions, data types
* new platforms, new scientific applications, new taxonomic groups
*  New communities and projects

e standards groups, data coordination, curation, model organism databases

Loavv ";'.:l ; ~ J £~ . . .
SN e \‘%I;N/_/C International Nucleotide Sequence Database Collaboration
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