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Why do scientists put NSD in a public database for
everyone to see and use?

3.
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Publishing: Journals will not publish your paper
unless the data is in the INSDC. (Regardless of
nationality.)

Funding: Grant agencies very often require it.

Ethics: Scientific reproducibility, integrity, data
security
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Slide 3

KEG6 | think this is important but would see this more as part of the discussion. Can we park this slide at the end and use it in the discussion if needed?
Karger, Elizabeth GIZ; 25/10/2019

AHS3 Please trust my judgment that this is essential for understanding how and why the database system is the way it is.
| have discussed with Marcel and he does not cover this aspect at all and is much more focused on use and definition.

This slide explains why the architecture has been established.
Amber H. Scholz; 31/10/2019
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KEG3

KEG7
KEG10

AHS1

NSD needs a brief explanation - you need to point out that this may not only be nucleotide sequences, e.g.proteins
Karger, Elizabeth GIZ; 25/10/2019

Karger, Elizabeth GIZ; 25/10/2019

can we just use data or sequences in the title?
Karger, Elizabeth GIZ; 25/10/2019
This is ONLY NSD. The research presented here is only on NSD. Many lessons learned here can be extrapolated to protein sequence data but

they are rarely or only partially relevant to other forms of DSI
Amber H. Scholz; 27/10/2019



The INSDC is the core infrastructure but there are
dozens of databases & tools in these organizations

INSDC

International Nucleotide Sequence Database Collaboration

NCBI EMBL-EBI DDB
National Center for Biotechnology Information European Bioinformatics Institute ONA Data Bank of Japan
S_SO Usb Genbank ENA DDBJ
mil./year .
Biosample Biomodels RefEx
HERee el cors Bioproject Expression Atlas CRISPR direct
-No registration BLAST Enzyme Portal WABI
Pubmed EMBL Genomes TXSearch
SRA ArrayExpress DRA
RefSeq Uniprot GGGenome

Taxonomy Wormbase GEA

Connected and open network of archives, search tools, workspaces, external sources and analysis tools
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How many public NSD databases are there?
How many rely on the INSDC?

— NAR database summary - 1778 (100%)

DBs focusingonNSD - 808 (45%)

95% directly link to or :
download NSD from the INSDC Non-Human DBs - 743 [42%)

Only 1 of these 38 database has an

) DBs allowing upload - 38 (<2.4%)
“access policy”

100% of public NSD databases rely

o H . . . .
OIQﬂMWtransact.lon databa.se is free for.users from non-profit organizations only.
Users from commercial enterprises have to license, please contact

marketing@biobase.de for details.”
—> Access to this database does not require registration.
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1

C OMPASS olicy (published 2002)

LETTERS

Nucleotide Sequence
Database Policies

THE INTERMATIONAL MUCLEOTIDE SEQUENCE
[Databases (INSD) has been an internation-
al collaboration between DDBJ, EMBL,
and GenBank for over 14 years. l1s adviso-
ry board, the International Advisory Com-
mittee, is made up of members of each of
the databases” advisory bodies. Al their
last meeling, mem-
bers of this commil-
tee  unamimously
endorsed and reaf-

POLICY FORUM

maintained by the INSD 15 fully disclosed
to the public. It is the responsibility of the
submitters to ascertain that they have the
right to submil the data.

5) Beyond limited editorial control and
some internal integrity checks (for exam-
ple, proper use of INSD formals and trans-
lation of coding regions specified in CDS
enltries are verified), the quality and accura-
cy of the record are the responsibility of the
submitting author, not of the database. The

databases will work with
submitters and users of the
dalabase 1o achieve the best
quality resource possible.

firmed the existing Image not The INSD is an outstand-
data-sharing policy h ing example of success n
of the three databas- available for building an immensely valu-
es that make up the online use. able, widely used public re-

INSD, which is stal-
ed below.

Individuals sub-
mitting data to the
international sequence dalabases managed
collaboratively by DDB), EMBL, and Gen-
Bank should be aware of the following:

1) The INSD has a umflorm pohicy of
free and unrestricted access 1o all of the
data records their databases conlain. Sei-
entists worldwide can access these records
o plan experiments or publish any analy-
sis or crilique. Appropriate credil is given
by citing the original submission, follow-
ing the practices ol scientists ulihzing
published scientific literature.

2) The INSD will not attach staternents
to records thal restrict access (o the dala,
limit the use of the information in these
records, or prohibit certain types of publi-
cations based on these records. Specifical-
Iy, no use restnctions or heensing require-
ments will be included in any sequence
data records, and no restrictions or licens-
ing fees will be placed on the redistnbu-
tion or use of the database by any party.

3) All database records submitted to the
INSD will remain permanently accessible

source through voluntary
cooperalion across the inler-
national scientific commu-
nity. This success has been
achieved by following the guidelines and
principles outlined above.
SOREN BRUNAK,"* ANTOINE DANCHIN,2*
MasaHIRA HATTORL? T HARUKI NAKAMURA,*
KAZUO SHINOZAKL ™| TARA MATISE, T
DAPHME PREUISS™T
Center for Biological Sequence Analysis, Technical
University of Denmark, DK-2800 Lyngby, Denmiark.
*Genetics of Bacterial Genomes, Institut Pasteur, 28
rue du Docteur Rowx, 75724 Paris Cedex 15, France
}aboratory of Genome Information, Kitasato Insti-
tute for Life Scence, Kitasato University, 1-15-1, Ki-
tasatn, Sagamihara, Kanagawa, 228-8555 Japan. ‘In-
stitute for Protein Research, Osaka University, 3-2
Yamadaoka, Suita 565-0871, Osaka, Japan. *Labora-
tory of Plant Molecular Biology, RIKEN, 3-1-1 Koy-
adai, Tsukuba, Ibaraki, 305-0074 Japan. *Department
of Genetics, Rutgers University, 604 Allison Road,
Piscataway, M| 0BE54-8082, USA. Howard Hughes
Medical Institute, University of Chicago, 1103 E
57th Street, Chicago, IL 60637, USA,
*EMBL advisors.
TOOB] advisors.
FGenBank advisors,

ed access to all of the data records their databases

) records that restrict access to the data, limit the use
prohibit certain types of publications based on these
s or licensing requirements will be included in any

INSD will remain permanently accessible as part of

2s maintained by the INSD is fully disclosed to the

Science 298 (5597): 1333 15 Nov 2002

1 Mikroorganismen und Zellkulturen GmbH



“Who" is in the public databases?

DSMz

ENTRIES
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TAXONOMIC GROUP ENTRIES BASE PAIRS

Viruses 1,21% 0,32%

Bacteria/Archaea 5,60% 7,37%

Fungi 3,29% 1,96%

Single-celled Eukaryotes 2,56% 0.91&

Plants & Algae 21,61% 1712%

Animals 28,45% 65,62%

Human 11,52% 6,25%

Model Organisms 11,93% 8.67%
W Otherfoynthetc (microorganisms)  803%  116%

Unidentified (no tax. ID) h,82% 0,61% i



There are 10-15 million total users of INSDC.
They live in every country in the world.

1. United States 089%™
2. China 15.42 % ‘
3. India 6.16 %
b Japan 397%
5. Germany 3.67%
6. United Kingdom 3.45 %
1. France 2.84%
8. Brazll 2.83%
9. Spain 231%
10. Russian Federation 225%

Costs: $3-5 per user
50% of users live in
countries that do not
contribute to NSD
infrastructure costs

165,505 users in 2018/ & ‘

s 1 1 I |
10 10 10 10 L4 10

KEGO9
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KEG9 point out that this is a logarithmic scale - people might miss this
Karger, Elizabeth GIZ; 25/10/2019



Where does the original GR ese NSD come from?

What is the country of origin for
non-human NSD?

1. China 18.23 %
2. United States 17.39 %
3. Canada 9.10 %
4. Japan 1.24 %
5. India 3.46 %
b. Australia 266 %
1. Mexico 254 %
B__Bral 230 %
9. Germany 1.83 %
10. Spain 158 %
52% of NSD

comes from

4 countries
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KEG5

KEG8

KEG11

AHS5

is this a little confusing? we need to clearly distinguish between where the sequences are are uploaded from vs where the organisms come from.
Karger, Elizabeth GIZ; 25/10/2019

it would be interesting to have a slide about where the GR originally come from. Do you have this?
Karger, Elizabeth GIZ; 25/10/2019

point out that this is a log scale
Karger, Elizabeth GIZ; 25/10/2019

This map IS showing where the original GR was sourced from.

It is NOT showing where the sequences were produced/sequenced or where they were uploaded from. That data is unfortunately not

machine-readable.
Amber H. Scholz; 31/10/2019



For each country: How many users are there per
sequence entry in the INSDC?

How does database usage
compare to provided sequences?

1
2
3

4.

b
b
1.
8
9
1

. Lebanon 27.68
. Ukraine 23.84
. Belarus 22.88

Irag 21.41
. Colombia 19.79
. Algeria 19.54

Pakistan 19.37
. Republic of Korea 18.81
. Belgium 17.83
0. Poland 17.47

Brazil‘s rank = 73

(0.32 users/seq)

USA rank =71
(0.31 users/seq)

10

10°%




Take-home messages

Scientists cannot publish without submitting their
NSD to the INSDC.

The INSDC will remain the core infrastructure for
NSD (because of human/model organism NSD and geographical origin).

Access policies for public NSD databases are
overwhelmingly open access.

NSD comes from the entire world, is used by the
entire world, but is dominated by ~15 countries.
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A Brazilian strain in
our public catalog
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Leibniz-Institut ¢ DSMZ-Deutsche Sammlung vor

Burkholderia sp.

DSM 103188

BACTERIA

Name:

DSM No.:

Strain
designation:

Isolated from:

Country:

Date of sampling:

Nagoya Protocol
Restrictions:

i’ How to read the following data (Example)
Burkholderia sp.
103188, Type strain

89

native grassland soil

Brazil
Southern Brazil, Municipality of Sdo Joaquim, Santa Catarina

05.04.20M

Customers who purchase this strain from DSMZ should partner
with a Brazilian institution and are free to conduct research and
development activities, however before publishing results,
applying for any intellectual property rights and / or marketing
products, the Brazilian institution will have to register the R&D in
the SisGen system.

The user, in association with a Brazilian institution can conduct
R&D with the material and the Brazilian partner must register the
research in SisGen before the following cases:

1. Request of any intellectual property right
2. Commercialization of any intermediate product

3. Release of results, final or partial, in scientific or
communication circles

4. Notification of finished product or reproductive material
developed as a result of the access

Note: This is in accordance with article 12 of Brazilian Law
13123/2015.



Before user purchases a strain, she must commit
to CBD/Nagoya restrictions

| have read and accept the DSMZ GmbH “Terms & Conditions” (or AGB in German, see
https://lwww.dsmz.de/terms.html) and understand all of the obligations therein including:

If present, | will adhere to the requirements listed in the documents in the product's Nagoya
protocol restrictions section of the online catalog and download and save the documents for 20
years after the last use of the product.

| will not distribute or share products with third parties or use products for commercial purposes.
(Note: For some microbial strains, commercial use can be considered on a case-by-case basis.
Please email sales@dsmz.de. For plant virus diagnostic purposes, commercial use is permitted.
See “Terms & Conditions’/AGB.)
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Questions?
amber.h.scholz@dsmz.de
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How has the country tag changed over time?
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Slide 18

KEG12 77
Karger, Elizabeth GIZ; 25/10/2019



Entries vs. Information content

NUMBER OF ENTRIES SEQUENCE LENGTH TOTAL LENGTH (BASES)
71043 ‘ >1 ‘ h46607
14231209 - A0 ‘ 562211627
23638122 - >1000 - 02391042769
3481739 I >10K _ 112614065196
& v [ i
9 o [ s
19 ST 26130047361
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