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FCM Common Vocabulary

1. Analysis of the existing FCM Common vocabulary

2. Captured parameters (Cefas, MIO, RWS, ULCO and VLIZ)

3. Setting up FCM Standardized common vocabulary

4. Questionnaire



1. Analysis of the existing Common vocabulary

Cytobuoy Meeting, March 2017Parallel session – Harmonisation of flow 
cytometry use and data (protocol, standardisation, definition of functional 
types, quality control)

 34 FCM codes existed in the BODC VS



Cytobuoy Meeting, March 2017Parallel session – Harmonisation of flow 
cytometry use and data (protocol, standardisation, definition of functional 
types, quality control)

 34 FCM codes existed in the BODC VS

- Some codes are good

- Redundancy

- Definitions are not clear for

FCM users and difficult to

understand

1. Analysis of the existing Common vocabulary

 Build a new FCM Common vocabulary based on 
the measured quantities



2. FCM captured parameters
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 24 Captured Common Data paramters sent to BODC



3. Setting the FCM Standardized
Common Vocabulary

• Semantic model (BODC)

Chemical model Biological model Physical model

Measurement
Substance
Measurement
matrix relationship
Matrix
Matrix 
subcomponent

Measurement
Organism Name
Organism Specifics
Measurement matrix 
relationship
Matrix
Matrix subcomponent
Method

Measurement
Statistical
Physical entity
Measurement matrix 
relationship
Matrix
Method

Concentration of carbon
(total inorganic) {TCO2}
per unit mass of the water
body [dissolved plus
reactive particulate phase]

Abundance of Bacteria (ITIS: 
202421: WoRMS 6) [Subgroup: 
heterotrophic] per unit volume 
of the water body by
automated flow cytometry

Area  mean of Forward light 

scatter pulse per cluster from the

water body by flow cytometry

Area

Mean of

per cluster from the

Water body by

flow cytometry

The cluster name is
managed in a 
separate
vocabulary list

Forward light scatter pulse



 https://www.seadatanet.org/

• FCM Standardized Common Vocabulary

http://seadatanet.maris2.nl/v_bodc_vocab_v2/welcome.asp
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Example: SCNAME01= Akashiwo sanguinea and SNANID01= urn:lsid:marinespecies.org:taxname:232546

Example: NMCLFL02 = Eukaryote nanophytoplankton and IDCLFL02 = SDN:F02::F0200005



3. FCM Questionnaire
• Literrature review from 1983 till 2017

Instruments

Clusters Measured parameters



• Questionnaire sent to 180 FCM users all around the world



38 Answers to questionnaire from Oct. 30, 2017 to Jan. 15th 2018

Uncompleted answers (21%) Completed answers (79%)
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PART I: Groups definition from the FCM point of view

87%

13%

I agree I do not agree

Q: Based on litterature from 1983 to 2017, do you agree on 

these group definitions:

Prochlorococcus, Synechococcus, Eukaryotes Picophytoplankton, Eukaryote 

Nanophytoplankton, Cryptophytes, Coccolithophores, Microphytoplankton and 

Heterotrophic Bacteria



* Prochlorococcus

Prochlorococcus are defined as the smallest cyanobacteria found in marine environment. No staining is

required to distinguish them by flow cytometry. FWS and FLR signatures are the smallest recorded up

to now and require sensitive PMT or high powered lasers. The cluster, when well defined (often deep

water communities) is below or may overlap that of Synechococcus group, and is often partially masked

by the instrument background noise.

In samples stained for Heterotrophic bacteria analysis, Prochlorococcus can be distinguished using

Sideward Scatter (SWS) vs Chlorophyll Red Fluorescences (FLR) cytogram. They do not emit orange

fluorescence because they lack phycoerythrin.

* Prochlorococcus

Prochlorococcus are defined as the smallest cyanobacteria found in marine environment. No staining is

required to distinguish them by flow cytometry. FWS and FLR signatures are the smallest recorded for

any photosynthetic organisms up to now and require sensitive PMT or high powered lasers. The cluster,

when well defined (often deep water communities) is below or may overlap that

of Synechococcus group, and is NOT masked by the instrument background noise. When the cluster is

not well defined, that is when it is partially masked by the noise.

In samples stained for Heterotrophic bacteria analysis, Prochlorococcus can be distinguished,

particularly deep communities (but not surface communities), using Sideward Scatter (SWS) vs

Chlorophyll Red Fluorescences (FLR) cytogram. They do not emit orange fluorescence because they lack

phycoerythrin.

NOTE:
 often the background noise is mostly NOT due to the instrument. It is due to heterotrophic

bacteria, if the instrument is a good one.

Suggestion
I agree (90%)

I do not agree (10%)
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Q: What model of Flow Cytometer(s) 
do you use?

0 2 4 6 8 10 12 14 16

FACS Vantage SE

FacsCan

Guava

FlowCAM

BD FACSSort

 FACS Jazz

 FACS Aria

 FACS Verse

SeaFlow.

 BD FACScan

Attune

FACS Diva

CytoSub

 FACS Celesta

IFCB

Cyflow

FlowCAM

Partec

Cyflow

Coulter

BD FACS Aria

Cytoflex

 FACS Canto

MoFlo

BD Influx cell sorter

Accuri C6

FACS Calibur

CytoSense

41.18%
55.88%

2.94%

Yes

No

No answer

Q: Does your instrument have an 
image in flow device?

29%

8%

31%

15%

17%Natural sea
water
Artificial sea
water
Distilled water

PBS

Other

Q: What is the type/composition of 
the sheath fluid you use?

PART II: Flow Cytometer Metadata

61.5412.82

5.13

5.13 15.38

FLR

FLG

FL3, FL1

FLO

SWS

Q: What signal do you use as trigger?

Q: What type of signal does
your instrument record ?

33%

31%

29%

7%

Height/max

Pulse-width/TOF

Area/total

Other



PART III: Sample Metadata

Q: For what purpose do you use this
instrument?

56%32%

10%

2%

Research

Monitoring

Biotechnology

Other

41%

10%9%

35%

5%

Standard beads
(Count, optical
properties)
Pressure

Temperature

Flow rates

Other

48%

15%

35%

2%
Sea water

Fresh water

Cultures

Other
(sediment)

Q: How do you make the quality control ? Q: What type of sample do you
analyze?

0.1

1

10

100

0 20 40 60 80 100

B
ea

d
 S

iz
es

 (
µ

m
)

# Users ID

Polyscience Thermofisher Beckman Coulter Flowset

Calibration beads CountBrights Flow check high intensity beads

Flow Check™ High Intensity Fluoresbrite Carboxy Fluorescence

Fluorosphere FluoSpheres™ Polystyrene Microspheres FluoSpheres™ Sulfate Microspheres

Invitrogen Fluospheres Molecular Probes Polysciences polybeads

Polysciences, fluoresbrite YG microsphere Polystyrene microsphere Submicron beads

Supplied by CytoBuoy ThermoFisher fluosphere Trucount Becton Dickinson

Q: What beads and diameters reference do you use ?



PART III: Sample Metadata

44%

30%

18%

8%
Phytoplankton

Heterotrophic
bacteria

Virus

Other

Q: Which type of particles do you
measure?

Q: What are the recurrent autotrophic
functional groups of your area of study?

17%

11%

18%

17%

10%

15%

10%

2%
Synechococcus

Prochlorococcus

Picoeukaryotes

Nanoeukaryotes

Coccolitophore

Cryptophytes

Microphytoplankton

Other (diatoms, Cyanobacteria, Mesodinium, Nanocyanobacteria)

Q: What are the recurrent Heterotrophic
groups of your area of study?

33%

31%

20%

15%

1%

High Nucleic Acid
Prokaryotes

Low Nucleic Acid
Prokaryotes

Nanoflagellates

Not concerned

Other (Virus)

Q: Which clustering method do you use?

80%
17%

3%

Manual

Automatic

Other

Q: Do you flag your data ?

26.67%

73.33%

Yes

No

Q: What is the unit used for scatters and 
fluorescences ?

86.67%

16.67%

Arbitrary unit
(a.u.)

Other



PART III: Sample Metadata

Q: Which parameters do you export after your clustering?

17%

16%

11%

5%11%

4%

11%

5%

11%

5%
4%

Abundance (cell.cm-3) Functional group names

Average Red Fluorescences Standard deviation Red Fluorescences

Average Orange Fluorescences Standard deviation Orange Fluorescences

Average Side Ward Scatter (Area, length) Standard deviation Side Ward Scatter (Area, length)

Average Forward Scatter (Area, length) Standard deviation Forward Scatter (Area, length)

Other



First FCM ingestion to SDN
http://seadatanet.maris2.nl/v_cdi_v3/search.asp

http://seadatanet.maris2.nl/v_cdi_v3/search.asp


First FCM ingestion to SDN
http://seadatanet.maris2.nl/v_cdi_v3/search.asp

OCEAN DATA VIEW ASCII FORMAT

http://seadatanet.maris2.nl/v_cdi_v3/search.asp


First FCM ingestion to SDN
http://seadatanet.maris2.nl/v_cdi_v3/search.asp

//<subject>SDN:LOCAL:vol_ech</subject><object>SDN:P01::VOLWBSMP</object><units>
SDN:P06::MCUB</units><instrument>SDN:L22::TOOL1209</instrument>
//<subject>SDN:LOCAL:sdn_ClusterName</subject><object>SDN:P01::NMCLFL02</object
><units>SDN:P06::UUUU</units><instrument>SDN:L22::TOOL1209</instrument>
//<subject>SDN:LOCAL:abundance</subject><object>SDN:P01::SDBIOL01</object><units
>SDN:P06::NCM3</units><instrument>SDN:L22::TOOL1209</instrument>
//<subject>SDN:LOCAL:moy_tot_SWS</subject><object>SDN:P01::SWSAREAA</object><
units>SDN:P06::USPC</units><instrument>SDN:L22::TOOL1209</instrument>





Conclusion

• Whatever the instrument usedCommon Vocabulary (CV)

• We created 44 FCM CV European portals

• Decide on a group of experts interested in contributing to the
vocabulary work and decide on a co-ordinator

• Update is possible/The BODC Vocabulary Editor webpage:
https://www.bodc.ac.uk/resources/vocabularies/vocabulary_editor/

• BODC is setting up some repositories on GitHub for each individual
collection and F02 will have its own too. So this could be used to share
and discuss issues more widely.

• Valuable information are gathered from the questionnaire

• Set up a Quality control protocol for FCM data (70% no flag)

“Needs for standardisation , 
Needs for automated clustering ”

https://www.bodc.ac.uk/resources/vocabularies/vocabulary_editor/


Thank you for your attention
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