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What do we mean by data management?

Image from JISC under CC-BY-NC-ND

https://www.jisc.ac.uk/guides/how-and-why-you-should-manage-your-research-data


Why data management?

Data management is the 

bioinformatician’s job

Data management is just for big 

data/omics data

Why do I need to worry about this?

Decision makers realised that 

rewards system needs to change



https://cdn1.euraxess.org/sites/default/files/policy_library/os-rewards-

wgreport-final_integrated_0.pdf

Be the front-runner!

Be the one eligible for grants in the future!

https://cdn1.euraxess.org/sites/default/files/policy_library/os-rewards-wgreport-final_integrated_0.pdf


Selfish/altruistic benefits

We are the first (re)users of our own data

Makes accessing and using your own data easy

Give back to the community

Reduce duplication of effort

Good for your reputation

Makes your work more visible, reproducible (and citable)

Shows that you know what you’re doing

You will get nice emails thanking you!



How do I manage 
my data?



Make a plan



Make a plan

In preparing for battle I have 

always found that plans are 

useless, but planning is 

indispensable.

Dwight D. Eisenhower



Make a data management plan
Things to think about:

• Collection/Documentation

• Analysis

• Storage/back-up

• Share

• Make use of checklists and online 

tools 

Data management made simple Nature 555, 403-405 (2018) doi: 10.1038/d41586-018-03071-1

DMPonline Data stewardship wizard

Talk to people

https://dmponline.dcc.ac.uk/
https://dsw.fairdata.solutions/


Keep good 
records



Poll

Image credit: Elisabeth Busch, Melissa Burke

Is this good data management?



Collecting and storing data

What kind of data?

Where, how, 

what?



primary collaborator is 
yourself six months from now, 

e-

Rachael Ainsworth, astrophysicist, University of Manchester, UK.  in Nature 555, 403-405 (2018) doi: 

10.1038/d41586-018-03071-1

https://www.nature.com/articles/d41586-018-03071-1


F.A.I.R

Findable

Accessible

Interoperable

Reproducible

https://www.nature.com/articles/sdata201618



What to record (metadata)

• Bio background
• Experiment aim
•

submitting
• Main 

experimental 
factor/variable

Sample 
annotation

RNA-seq

Wet/dry lab protocols
Raw data 

files
Processe

d files

Minimal information required to unambiguously describe the experiment

MINSEQE guidelines

Look up metadata standards in https://fairsharing.org/collection/MIBBI

https://fairsharing.org/collection/MIBBI


Examples of checklists

MICROARRAY: MIAME (2001)

Minimal Information About a Microarray 
Experiment 
(http://www.mged.org/Workgroups/MIA

ME/miame_2.0.html)

METABOLOMICS: MSI (2005)

MSI = Metabolomics Standards Initiative 

(http://www.metabolomics-msi.org/)

SEQUENCING (e.g. RNA-seq): 
MINSEQE (2008/2012)

Minimal Information about a high-
throughput Nucleotide SEQuencing
Experiment 
(http://www.mged.org/minseqe)

PROTEOMICS: MIAPE (2007)
Minimum Information About a Proteomics 
Experiment 
(http://www.psidev.info/node/91)

https://fairsharing.org/collection/MIBBI

http://www.mged.org/Workgroups/MIAME/miame_2.0.html
http://www.metabolomics-msi.org/
http://www.mged.org/minseqe
http://www.psidev.info/node/91
https://fairsharing.org/collection/MIBBI


Keep it consistent

Sample Name Treatment File

Sample1 Not treated 13.fq.gz

Sample  2 INH 22.fastq.gz

Sample-3 normal 36.fq.gz

Sample_4 none 4.fq.gz

Sample#5 Isoniazid 48.fastq.gz

Sample6 Treated Sample6.fq.gz

Sample-7 N/A 39a.fastq.gz

Sample8 C27H32N8O15P

2
11_2.fq.gz



Keep it consistent

Sample Name Treatment File

Control_1 None Control_1.fq.gz

Control_2 None Control_2.fq.gz

Control_3 None Control_3.fq.gz

Control_4 None Control_4.fq.gz

Treated_1 Isoniazid Treated_1.fq.gz

Treated_2 Isoniazid Treated_2.fq.gz

Treated_3 Isoniazid Treated_3.fq.gz

Treated_4 Isoniazid Treated_4.fq.gz



Ontology more than just controlled vocab

➢Organizes information 
with controlled vocab + 
hierarchy (i.e. structure)

➢ Human + machine 
read-able

➢ Some databases allow you to broaden data discovery when 
searching by ontology terms:

• human man Homo sapiens

• brain → cerebrum cerebellum

cerebellum cardiac
atrium

cardiac
ventricle

ventricle of 
heart

brain heart

cerebrum

organism
part

atrium of 
heart

= =



How to find ontology terms

http://www.ebi.ac.uk/ols/

Gene OntologyExperimental Factor Ontology Plant Environment Ontology

Examples of ontologies in biology

http://www.ebi.ac.uk/ols/beta/index
http://www.ebi.ac.uk/ols
http://geneontology.org/
http://www.ebi.ac.uk/efo
http://archive.gramene.org/db/ontology/search?id=EO:0007359


Watch out for human error

Sample Treatment

Culture A_control Drug X

Culture B_treated Drug X

Culture C_control control

Culture D_treated Drug X



Sharing your data



Sharing your data
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Do you share your data?



“I can’t share data that isn’t 

published”
“My data will be scooped if I 

share it before publication”

“I won’t benefit from sharing my data”

“My files are too big to share”

“How can we trust other scientist to cite us when we for example 

share our genome data before publishing our related paper?”



Things to know about 
sharing data



Data can be kept private

Submitted In curation In review Public

Submitted In curation In review Public

Submitted In curation In review Public

Submitted In curation In review Public

S
tu

d
y
 s

ta
tu

s

Private; submitter access 

only

Private; private link available for 

eg. journal reviewers 

Public; open access



There are ways to handle BIG data



Specialised databases for human data

https://ega-archive.org/

https://ega-archive.org/


How can a researcher choose the best 
repository?



Where to submit your data





How/When

• Start early!

• Get in touch with the database, talk to the curators

• Find out the requirements and learn about the standards, file 

formats etc

• Data can be kept private until it is published or you ask for it 

to be released (whichever occurs first)



Citing data



Data ownership

How can we trust other scientist to cite us 

when we for example share our genome data 

before publishing our related paper?

There is no need to cite the data if I am citing the 
publication



Giving credit to research work



Make it easy for others to cite and find you

Data Reuse statement
This is a pre-publication release in accordance with the Fort Lauderdale Agreement . Feel free to search and 
download data on your genes of interest.
Equally, you can use the dataset to show developmental expression profiles for specific genes in your 
publications.
However, we ask that you refrain from publishing larger scale or genome-wide analyses of this dataset for 12 
months from the time of deposition in Expression Atlas or until we have published our transcriptional time-
course paper, whichever comes first.
For citations in publications before the paper is out please use this link to the Expression Atlas site 
(http://www.ebi.ac.uk/gxa/experiments/E-ERAD-475 -
Nentwich lab for providing RNA-seq data

Pre-publication data sharing

Include the accession number/DOI and cite the database

Use your ORCID

http://www.sanger.ac.uk/datasharing/
https://www.ebi.ac.uk/gxa/experiments/E-ERAD-475


FAQs – Data ownership

• Data ownership – who owns my data when it 

is submitted?

• Can I link my datasets to my ORCID ID?

• Can I link to my publication/BioRxiv?

• Can I link different datasets across 

resources?



Ask for help



Where to get help
• Fairsharing.org

• Information on standards and FAIR principles

• The databases and curators

• Check out support pages at your institution

• Digital curation centre

• Further training on data management

• Data management plan tools and advice

• Re-watch the webinars in Train online

http://fairsharing.org/
http://www.dcc.ac.uk/


Quick wins for data management 
and sharing

• Start early

• Make a plan, keep good records

• Collect metadata

• Learn about standards

• Be consistent, look out for human error

• Cite the data and the database

• Be brave, ask for help!


