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Why share your data?

Carrots are tasty
Promote open scienti�c inquiry and progress in the �eld
Re-exploration of existing datasets
Reproducible research
Get credited for sharing good quality data

Thomson Reuters Data Citation Index

Sticks hurt
Required by funding agencies and journals



What to share?

A dump of FCS �les is not enough
Data without context are not understandable to others

Outlines the minimum information required to
report about �ow cytometry experiments
Represents the community consensus

ISAC Recommendation

Required/recommended by Cytometry A and Nature



MIFlowCyt components



MIFlowCyt components

Experiment overview

Purpose

Keywords

Experiment variables

Date(s)

Organization(s)

Primary contact

Quality control measures

Sample description

Description

Sample material

Treatment

Fluorescent reagents

Source

Biological samples: Organism with
taxonomy, phenotype, genotype, age,
gender, ...

Location for environmental samples

Data analysis

FCS data �les

Compensation and other
transformations

Gating details including gate
description, statistics and boundaries or
images or gate membership details

Instrumentation details

Make

Model

User-adjustable components (e.g.,
detector voltages)

Customized con�gurations



MIFlowCyt summary

Formalizes what to describe so that others understand

Does not prescribe how to share

Does not prescribe how to do what you do



How to share all these details?
You are doing most of it already

Manuscript, e.g., the methods section

Manuscript's supplemental information

Data repository



FlowRepository � What is it?

A public online resource of annotated �ow cytometry datasets
Primarily those associated with peer-reviewed publications

Web-based application created by extending and adapting
Cytobank

Mainly to incorporate MIFlowCyt and journal integration

Open source
A�ero General Public License

Supported by ISAC, ICCS and ESCCA

Hosted by Carnegie Mellon University



FlowRepository � What do you need to start?

A computer with Internet connection
Fast connection is good, especially when uploading large
datasets

Web browser
Firefox or Chrome recommended
Safari or Internet Explorer also work but may not look great

Ability to run Java Applets in the Web browser
Required for online analysis and FCS de-identi�cation



Accessing FlowRepository

Navigate your Web browser to
https://flowrepository.org

Demonstration (o�ine)
Access FlowRepository
Deposit, annotate and share a dataset

https://flowrepository.org




Register/login in order to be deposit data



Registration



Share your data - typical steps

1 Create a new experiment
2 Upload data (FCS �les)
3 Prepare annotation templates

Or prepare spreadsheets with annotations

4 Annotate the experiment
Describe samples and sample sources
Provide experimental variables
Describe instrumentation settings

5 Provide analysis details
Either analyze data online
Or upload third party analysis �les (e.g., FlowJo workspaces,
FCS Express projects, FACS Diva �les, etc.)

6 Review (and improve) your MIFlowCyt compliance
7 Share with reviewers
8 Share with everyone
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Create a new experiment



Create a new experiment (continued)



Create a new experiment (continued)



Upload and annotation of your own dataset

1 Create a new experiment
2 Upload data (FCS �les)
3 Prepare annotation templates

Or prepare spreadsheets with annotations

4 Annotate the experiment
Describe samples and sample sources
Provide experimental variables
Describe instrumentation settings

5 Provide analysis details
Either analyze data online
Or upload third party analysis �les (e.g., FlowJo workspaces,
FCS Express projects, FACS Diva �les, etc.)

6 Review (and improve) your MIFlowCyt compliance
7 Share with reviewers
8 Share with everyone



Data upload (Option 1, HTML5-based)



Data upload (Option 1, HTML5-based)



Data upload (Option 1, HTML5-based)



Data upload (Option 2, Java-based)



Data upload (Option 2, Java-based)



Data upload - de-identi�cation (needs Java)

De-identi�cation
Remove identi�ers that could be used to identify an individual

Generally, privacy rules do not apply on de-identi�ed data

→ Allows for sharing

Check with your regulatory authority as applicable

Implementation in FlowRepository
Automated removal of all keyword values unless in our safe list

Safe list: Over 220 keywords identi�ed from hundreds of FCS data �les

produced by dozens of instruments from several vendors

Downside: Also removes everything unknown

Integrated in the upload process

Performed locally → no sensitive information leaves your computer



Upload and annotation of your own dataset

1 Create a new experiment
2 Upload data (FCS �les)
3 Prepare annotation templates

Or prepare spreadsheets with annotations

4 Annotate the experiment
Describe samples and sample sources
Provide experimental variables
Describe instrumentation settings

5 Provide analysis details
Either analyze data online
Or upload third party analysis �les (e.g., FlowJo workspaces,
FCS Express projects, FACS Diva �les, etc.)

6 Review (and improve) your MIFlowCyt compliance
7 Share with reviewers
8 Share with everyone



Prepare annotation data

Follow the Annotation Data link
Set of concepts applicable to samples even from di�erent
datasets



Prepare annotation data � reagents

De�ne reagents used in the dataset



Prepare annotation data � add reagents

Provide details as required by MIFlowCyt



Prepare annotation data � instruments

Your instrument is most likely in the system already



Prepare annotation data � organisms

The NCBI Taxonomy contains hundreds of thousands of organisms

FlowRepository contains 20,000 of these

Selected based on either having a common English name or
appearance in GeneBank

But this is still a long list (for drop down selections)

→ We only show what has been used or explicitly requested



Prepare annotation data � add organism

Follow the
Add organism link

Start typing either the
Latin or the English
name

Auto-complete will
show suggestions after
the �rst 3 characters



Prepare annotation data � templates

Start with sample sources



Prepare annotation data � create sample source templates

Di�erent items
required based
on the sample
source type

Form changes
accordingly

Use ? for
variable �elds



Prepare annotation data � create sample source templates
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Prepare annotation data � create sample templates



Upload and annotation of your own dataset

1 Create a new experiment
2 Upload data (FCS �les)
3 Prepare annotation templates

Or prepare spreadsheets with annotations

4 Annotate the experiment
Describe samples and sample sources
Provide experimental variables
Describe instrumentation settings

5 Provide analysis details
Either analyze data online
Or upload third party analysis �les (e.g., FlowJo workspaces,
FCS Express projects, FACS Diva �les, etc.)

6 Review (and improve) your MIFlowCyt compliance
7 Share with reviewers
8 Share with everyone



Prepare spreadsheets with annotations

Use your favorite spreadsheet editor

MS Excel, GoogleDoc Spreadsheet, OpenO�ce Calc, etc.

Name one column as FCS File; values should correspond to �le
names in your dataset

Other �understandable� columns:

Samples: Sample Description, Sample Characteristic, Sample
Treatment, Sample Source Description, Sample Source
Treatment, Age, Age unit, Gender, Phenotype, Genotype,
Location, Other Sample Source Information
Experiment Variables: Condition, Dose, Timepoint, Individual,
Experimental variable sample type
Instrumentation Details: Instrument, Default Instrument
Settings, Optical Filters Installation Dates, Other Flow Fluidics
Information, Other Instrument Settings Information, Flow Cell
Type



Use your favorite spreadsheet editor

Save as a CSV (Comma Separated Values) �le
Look in the File menu for Save As, Download, or Export



Upload and annotation of your own dataset

1 Create a new experiment
2 Upload data (FCS �les)
3 Prepare annotation templates

Or prepare spreadsheets with annotations

4 Annotate the experiment
Describe samples and sample sources
Provide experimental variables
Describe instrumentation settings

5 Provide analysis details
Either analyze data online
Or upload third party analysis �les (e.g., FlowJo workspaces,
FCS Express projects, FACS Diva �les, etc.)

6 Review (and improve) your MIFlowCyt compliance
7 Share with reviewers
8 Share with everyone



Upload and annotation of your own dataset

1 Create a new experiment
2 Upload data (FCS �les)
3 Prepare annotation templates

Or prepare spreadsheets with annotations

4 Annotate the experiment
Describe samples and sample sources
Provide experimental variables
Describe instrumentation settings

5 Provide analysis details
Either analyze data online
Or upload third party analysis �les (e.g., FlowJo workspaces,
FCS Express projects, FACS Diva �les, etc.)

6 Review (and improve) your MIFlowCyt compliance
7 Share with reviewers
8 Share with everyone





Describing samples



Describing samples � apply a template



Describing samples � create a sample source

Use
templates
again

Adjust
accordingly
for each
sample

Or just leave
it (we can �x
it later using
spread-
sheets)



Describing samples � 3 options to save



Samples and sample sources are now described



But not everything is correct!

Our Sample source organisms vary in age and gender

We left this out from our template
Time to �x this

We can now use the spreadsheet created earlier



Upload the spreadsheet as attachment



Parse the attachment � click on (P)



Information extracted from attachment

Review the result

Note: We also provided

one experimental variable

(the condition)



Upload and annotation of your own dataset

1 Create a new experiment
2 Upload data (FCS �les)
3 Prepare annotation templates

Or prepare spreadsheets with annotations

4 Annotate the experiment
Describe samples and sample sources
Provide experimental variables
Describe instrumentation settings

5 Provide analysis details
Either analyze data online
Or upload third party analysis �les (e.g., FlowJo workspaces,
FCS Express projects, FACS Diva �les, etc.)

6 Review (and improve) your MIFlowCyt compliance
7 Share with reviewers
8 Share with everyone



Provide experimental variables

Follow Review experiment variables in the Getting Started panel

Or navigate to your Working Illustration



Provide experimental variables

Example: patients treated by various dosages of LexivaTM

Click on Dosages, than Setup



Provide experimental variables

Example: patients treated by various dosages of LexivaTM

Click on Dosages, than Setup



List doses

Provide a comma-separated list of all doses



Assign FCS �les to the right doses

Drag & Drop �les into the appropriate boxes

Or use the Filter with Move to



Upload and annotation of your own dataset

1 Create a new experiment
2 Upload data (FCS �les)
3 Prepare annotation templates

Or prepare spreadsheets with annotations

4 Annotate the experiment
Describe samples and sample sources
Provide experimental variables
Describe instrumentation settings

5 Provide analysis details
Either analyze data online
Or upload third party analysis �les (e.g., FlowJo workspaces,
FCS Express projects, FACS Diva �les, etc.)

6 Review (and improve) your MIFlowCyt compliance
7 Share with reviewers
8 Share with everyone



Instrumentation description

Navigate to the details of an FCS �le



Instrumentation description

Press the Describe instrument settings button



Instrumentation description

Select the make and model of the instrument used



Instrumentation description

New instruments may be added in the annotation data section



Instrumentation description

Simple case: Same instrument with default settings for all FCS �les



Instrumentation description

Advanced case: Describe all details

Required by MIFlowCyt for customized instruments only
See http://flowrepository.org/quick_start_guide



Upload and annotation of your own dataset

1 Create a new experiment
2 Upload data (FCS �les)
3 Prepare annotation templates

Or prepare spreadsheets with annotations

4 Annotate the experiment
Describe samples and sample sources
Provide experimental variables
Describe instrumentation settings

5 Provide analysis details
Either analyze data online
Or upload third party analysis �les (e.g., FlowJo workspaces,
FCS Express projects, FACS Diva �les, etc.)

6 Review (and improve) your MIFlowCyt compliance
7 Share with reviewers
8 Share with everyone



Upload and annotation of your own dataset
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Analyze data online

Navigate to your Working illustration

Click on Gate in the Populations panel



Analyze data online

Online data analysis is not our focus

Only basic analysis supported



Analyze data online

More on analyzing data online in Cytobank or FlowRepository:



Upload and annotation of your own dataset

1 Create a new experiment
2 Upload data (FCS �les)
3 Prepare annotation templates

Or prepare spreadsheets with annotations

4 Annotate the experiment
Describe samples and sample sources
Provide experimental variables
Describe instrumentation settings

5 Provide analysis details
Either analyze data online
Or upload third party analysis �les (e.g., FlowJo workspaces,
FCS Express projects, FACS Diva �les, etc.)

6 Review (and improve) your MIFlowCyt compliance
7 Share with reviewers
8 Share with everyone



Provide third party analysis �les, �gures, tables, etc.

Upload these as attachments



Upload and annotation of your own dataset

1 Create a new experiment
2 Upload data (FCS �les)
3 Prepare annotation templates

Or prepare spreadsheets with annotations

4 Annotate the experiment
Describe samples and sample sources
Provide experimental variables
Describe instrumentation settings

5 Provide analysis details
Either analyze data online
Or upload third party analysis �les (e.g., FlowJo workspaces,
FCS Express projects, FACS Diva �les, etc.)

6 Review (and improve) your MIFlowCyt compliance
7 Share with reviewers
8 Share with everyone





Click on the MIFlowCyt Score bar

In this case, there is nothing to improve in terms of the score



The �Improve�
column would
show direct links
to pages/forms
in case some
information was
still missing



Upload and annotation of your own dataset

1 Create a new experiment
2 Upload data (FCS �les)
3 Prepare annotation templates

Or prepare spreadsheets with annotations

4 Annotate the experiment
Describe samples and sample sources
Provide experimental variables
Describe instrumentation settings

5 Provide analysis details
Either analyze data online
Or upload third party analysis �les (e.g., FlowJo workspaces,
FCS Express projects, FACS Diva �les, etc.)

6 Review (and improve) your MIFlowCyt compliance
7 Share with reviewers
8 Share with everyone



Data sharing



Share with reviewers



Share with reviewers



What to do with the secret code?

Share the �secret code� with the editor in your cover letter

The editor will pass it to reviewers

Reviewers will use it to obtain read-only access to your dataset

By navigating directly to
https://�owrepository.org/id/RvFrFI5UsYaDgWZ....
Or entering RvFrFI5UsYaDgWZ.... in the �Query� �eld



What to do if editor/reviewer requires changes?

Depending on the journal,

The editor may contact FlowRepository administrators and
arrange for the dataset to be unlocked
Or, you may have to �ll out a FlowRepository support ticket
and ask for the dataset to be unlocked



Share your data - typical steps

1 Create a new experiment
2 Upload data (FCS �les)
3 Prepare annotation templates

Or prepare spreadsheets with annotations

4 Annotate the experiment
Describe samples and sample sources
Provide experimental variables
Describe instrumentation settings

5 Provide analysis details
Either analyze data online
Or upload third party analysis �les (e.g., FlowJo workspaces,
FCS Express projects, FACS Diva �les, etc.)

6 Review (and improve) your MIFlowCyt compliance
7 Share with reviewers
8 Share with everyone



Making the data public upon manuscript publication

Depending on the journal,
The editor may contact FlowRepository administrators and
arrange for the dataset to be published
Or, you may have to do this



Making the data public upon manuscript publication

Depending on the journal,
The editor may contact FlowRepository administrators and
arrange for the dataset to be published
Or, you may have to do this



Summary

FlowRepository can be used to
Access

Review

Download

Deposit

Annotate

Share

Analyze

�ow cytometry datasets.

All you need is
A computer with Internet connection and

A web browser

With Java support if you want online analysis or
de-identi�cation



How can other access the data you just shared?
From their web browser by going http://�owrepository.org
Directly from R

See http://bioconductor.org/packages/FlowRepositoryR



How can other access the data you just shared?
From their web browser by going http://�owrepository.org
Directly from R

See http://bioconductor.org/packages/FlowRepositoryR

From certain third-party software
Such as FlowJo :-)



Accessing FlowRepository data from FlowJo



Number of distinct users monthly



FlowRepository Visits by Country (2012 � 2016)
Guess who's in the top 10 :-)

Country Visits

1. United States 10,770
2. Canada 3,316
3. United Kingdom 2,176
4. Germany 2,069
5. France 1,382
6. Australia 988
7. China 927
8. India 856
9. Brazil 793
10. Belgium 756

Country Visits

11. Japan 756
12. Switzerland 723
13. Italy 664
14. Spain 611
15. Netherlands 539
16. Mexico 443
17. Czech Republic 414
18. Sweden 409
19. Russia 327
20. Singapore 317

34,500 visits from 144 countries worldwide
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Zooming in :-)

City Visits

1. Ghent 296
2. Ranst 87
3. Zoersel 64
4. Antwerp 45
5. Leuven 36
6. Liege 33
7. Veurne 28
8. Brussels 23
9. Maldegem 18
10. Ixelles 14

City Visits

11. Hasselt 8
12. Bruges 8
13. Charleroi 7
14. Woluwe-Saint-Lambert 4
15. Wavre 4
16. Boechout 3
17. Malle 3
18. Dendermonde 3
19. Nazareth 3
20. Oudenaarde 3
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Some more stats... (as of September 2016)

927 Registered users

709 Datasets

349 of these public

84,853 FCS �les (640 GB)

20,346 dataset downloads

Please share your data.



Additional resources

Spidlen J, Breuer K and Brinkman RR. Preparing a Minimum
Information about a Flow Cytometry Experiment (MIFlowCyt)
Compliant Manuscript Using the International Society for
Advancement of Cytometry (ISAC) FCS File Repository
(FlowRepository.org). Curr Protoc Cytom. 2012 Jul; Chapter 10:
Unit 10.18.

Spidlen J, Breuer K, Rosenberg C, Kotecha N and Brinkman RR.
FlowRepository � A Resource of Annotated Flow Cytometry
Datasets Associated with Peer-reviewed Publications. Cytometry A.
2012 Sep;81(9):727-31

Spidlen J and Brinkman RR. Use FlowRepository to share your
clinical data upon study publication. Cytometry B Clin Cytom.
2016 Jun; doi: 10.1002/cyto.b.21393. [Epub ahead of print]

FlowRepository quick start guide:
https://�owrepository.org/quick_start_guide
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