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1. What is Flow Cytometry (FCM) Data ?
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Functional groups, abundance per group
Fluorescences per cell, scatter per cell, Size estimation (after calibration of
scatter) and Images (taxonomical identification >20 pum)
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Heterotrophic

; - nanoflagellates

FUNCTIONAL
GROUPS

1- particle length

A Heterotrophic

2- integrated signal (area) bacteria

3- maximum amﬁfude '
ﬁ M 8- nr. of "humps”
4- average signal strength ~ 3

5-the fill factor ~ 6- the asymmetry 7- the inertia
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2. FCM Common vocabulary progress

a) Analysis of the existing codes (PO1 list)
b) FCM captured parameters (JericoNext)

c) Literature review and bibliography (1983-2017)

sdn-userdesk@seadatanet.org — www.seadatanet.org 4
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a) Analysis of the 34 existing codes (P01 list)

: Flagellates
Cryptophyceae !
Dinoflagellates

Phaeocystis

Prokaryotes

FCM

codes

Coccolithophores
«<»

Synechococcus -
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Autotrophic Bacteria

PYPKAFB1 PYPKAFB2

Abundance of Bacteria (ITIS:
202421: WoRMS 6) [Subgroup:
group PSB1 autotrophic] per
unit volume of water body by
flow cytometry

Abundance of Bacteria (ITIS:

202421: WoRMS 6) [Subgroup:

group PSB2 autotrophic] per
unit volume of the water body
by flow cytometry

BACTERIA

Cyanobacteria

EO3B2919 CBCCAFTX

Abundance of Cyanobacteria
(ITIS: 601: WORMS 146537)
[Size: 5-8um] per unit volume
of the water body by flow
cytometry

Abundance of Cyanobacteria
(ITIS: 601: WORMS 146537) per
unit volume of the water body
by flow cytometry
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Bactria

Bactria

Bactria

Bactria

Bactria

acteria

BACTO0B1

BACTO0B2

BCPCAFZ1

BCPCAFZ2

BCPCAFZ4

TBCCAFT

Abundance of Bacteria (ITIS:
202421: WoRMS 6)
[Subgroup: group B1] per
unit volume of the water
body by flow cytometry

Abundance of Bacteria (ITIS:
202421: WoRMS 6)
[Subgroup: group B2] per
unit volume of the water
body by flow cytometry

Abundance of Bacteria (ITIS:
202421: WoRMS 6)
[Subgroup: Zubkov
population 1] per unit
volume of the water body by
flow cytometry

Abundance of Bacteria (ITIS:

202421: WoRMS 6) per unit

volume of the water body by
flow cytometry
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Picoeukaryotes

Group Code BODC [Descripticn
_ . Abundance of eukaryote picophytoplankton per unitvnlum-euf\‘\ One Code = et poan
Picoeukaryotes the water body by flow cytometry “
EHTDOR1 Abundance of picoeukaryotic cells [Subgroup: group P1] per |
Picoeukaryotes P1 unit volume of the water body by flow cytometry \-\ ‘\_
P Abundance of picoeukaryotic cells [Subgroup: group P10] pf_-r\. )
Picoeukaryotes P2 unit volume of the water body by flow cytometry N \‘\ \
S Abundance of picoeukaryotic cells [Subgroup: group PZ] p-E'K NN
Picoeukaryotes P3 unit volume of the water body by flow cytometry \'\\‘\\ 0
© A Y
S Abundance of picoeukaryotic cells [Subgroup: group P3] per Oy D% \‘\
Picoeukaryotes P4 unit volume of the water body by flow cytometry R - \\\\ \
Abundance of picoeukaryotic cells [Subgroup: group P4 8 S, - See S
_ PHYTOOPS | B - SEEREN Abundance of
Picoeukaryotes P5 unit volume of the water body by flow cytometry Do Do S \
Abundance of picoeuka ic cells [Subgroup: group PS5 r '_;_*‘ plEDEUkﬂWD‘tIE cells per
_ PHYTOOPS : p ryot [Subgroup: group PS5l per . - MPYEUADOA .
Picoeukaryotes PG unit valume of the water body by flow cytometry - o 500% unit volume of the water
)
Abundance of picoeukaryotic cells [Subgroup: group P& E -~ 0% oo o
) PHYTOOPE ; P v [Subgroup: group P6] pe P body by flow cytometry
Picoeukaryotes P7 unit volume of the water body by flow cytometry S R4
SR Ay
e
_ < '.,/'/
|2 o
7/ .
- - Abundance of picoeukaryotic cells [Subgroup: group P8] pEf ',' K4
Picoeukaryotes P9 unit volume of the water body by flow cytometry /-/
EHTOORS Abundance of picoeukaryotic cells [Subgroup: group P9] per ./'
Picoeukaryotes P10 unit volume of the water body by flow cytometry 4
Ab
BVEL undance of picoeukaryotic cells per unit volume of th/e
Picoeukaryotes water body by flow cytometry 7
sdn-userdesk@seadatanet.org — www.seadatanet.org 7
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Cytobuoy Meeting, March 2017 Parallel session — Harmonisation of flow cytometry
use and data (protocol, standardisation, definition of functional types, quality control)

~

- Some are good
- Redundancy

- Definitions are not clear for FCM

users and difficult to understand

sdn-userdesk@seadatanet.org — www.seadatanet.org 8
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b) FCM captured parameters

- Task 3.1: Automated platform
~ JERICG+ |for the  observation  of
g phytoplankton  diversity  in
relation to ecosystem services

Leader: Felipe ARTIGAS (CNRS-ULCO)

Exercice of FCM captured parameters

sdn-userdesk@seadatanet.org — www.seadatanet.org
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CytoSense [ T ———

Rijkswaterstaat

Adsise

_ Captured parameters

Metadata: Project name, Pl, Cytometer ID, Trigger level ,Trigger channel, Smart trigger, Smart trigger level,

Sample operator, Observation type, Plateform type, Plateform ID, Plateform Nationality, sampling date, sampling time,
Study area, Latitude, Longitude, file name, Station, Depth, Standard beads_size_type. Quality Check_instrument,
Temperature QC, noise signal_QC

Data: Volume, Cluster name, size classe, Concentration (cell/ml), TOF, Length FWS, Length SWS -hs, Tot FWS, Tot
SWS-hs, Tot SWS-Is, Tot FLY-hs, Tot FLO -hs, TotFLred-hs, Max FWS, Max SWS-hs, Max SWS-Is, Max FLY-hs,
MaxFLO-hs, Max FLR-hs

VLIZ

Metadata: Pl,sample_name,Latitude,Longitude,Sampling date and time Proccess date and
time, Station.Depth,Study area,Standards Reference,Cluster software,Reference
database,Clustering Method,Observation Type,Platform Type,Platform ID,Platform
sdn-userdesk nationality, Trigger Channel, Trigger level, Smart trigger, Smart trigger level

~| | Captured parameters

Data: Cluster name, Concentration (cell/ml), Total FL Red HS/ml, Volume, Abundance, link_pic
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Ilnstltut Méditerranéen
d'Océanologie
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Data Table
Picture Table
Pic. collection

Average files Count files

Captured parameters

Metadata: Project, Project starting date, Project Ending date, PI, Cytometer ID, Station,
Depth, Latitude, Longitude, Study area, Samples Operator, Standards Reference,
Clustering Method, Observation Type, Plateform type, Plateforme ID, Plateforme
Nationality, Sampling date, Analysis date, File, Trigger channel, Trigger level, SWS
amplification, FLO amplification, FLR amplification

Data: Standardized name, Selection Set, Volume, Abundance, Mean tot FWS, SD tot
FWS, Mean tot SWS, SD tot SWS, Mean tot FLR, SD tot FLR, Mean tot FLO, SD tot FLO,
Mean length, SD length, pictures

ULklo

Universite

Littoral Cote d'Cpale

sdn-userde
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Average files Sets files

@ ng Captured parameters
. |

W
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'8 Metadata: Project, Pl, Instrument, Station, Samples operator, clustering, Observation

- " type, platerform type, plateform id, Trigger level constant, Trigger level, Triggerievel 1
— result clustering (mV), CytoUSB Block size, Serial #, Beam width, Core speed,Measurement date,
- Measurement duration, File version, Flow rate (uL/sec), Haspressure sensor, Channel 1,

Channel 2, Channel 3, Channel 4, Channel 5, Channel6, Channel 7, sensitivity level, Has
_ curvature, Concentration (part/uL), Volume(uL)

Data: Volume, Particule number, Abondance, Mean tot FWS, Mean tot SWS, Mean tot
FLR, Mean tot FLO, Mean tot FLY, SD tot FWS, SD tot SWS, SD tot FLR,SD tot FLO, SD
tot FLY, Mean length FWS, SD length FWS
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= Common Metadata Unique Metadata = Common Data * Unique data

. | mikswatersmat - _

0 10 20 30 40 50 60 70

sdn-userdesk@seadatanet.org — www.seadatanet.org 12
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80 12 common parameters sent to BODC
70 2 FWS_average pulse_shape area
- ; FWS_SD pulse_shape_area
SWS average pulse shape_area
50 . SWS SD pulse_shape area
FLR average pulse _shape_ area
40 FLR_SD pulse _shape area
30 |\E/| FLO average pulse shape area
T FLO SD pulse_shape area
20 g FLY average pulse shape area
" ¢ FLY SD_pulse_shape area
A FLG_ average pulse shape area
0 FLG_SD_pulse_shape_area

Common Metadata Unique Metadata = Common Data Unigue data 13



l SeaDataCloud

Semantic model (BODC)
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Chemical model

Biological model

Physical model

Forward scatter
pulse shape area

Measurement
Substance
Measurement
Matrix
Relationship
Matrix

Matrix
Subcomponent

Measurement
Organism Name
Organism Specifics
Measurement Matrix
Relationship

Matrix

Matrix Subcomponent
Method

Measurement —_“

Statistical 7 Average
Meas_uremgnt Matrix L, per cluster in the
Relationship

Matrix » Water body
Method - |

* automated flow
cytometry

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

cluster in the water body by

Forward light scatter pulse

shape area average per —|

automated flow cytometry

|~ The cluster name
iIs managed in a
separate
vocabulary (and
separate column

in ODV).

sdn-userdesk@seadatanet.org — www.seadatanet.org
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Meeting, Location, Dates (to be changed with header/footer menu)

SeaDataCloud

British Oceanographic Home Contact us Glossary Site map
;le]»]e Data Centre

~—~~

My account Log out

» Search data » Submit data » Resources » Projects » About us

iy P01 Physical Entity and Other Parameter Code Builder ([ws]

v Vocabularies

NVS search tool
NVS editor

NVS vocabulary
builder

BODC parameter
codes

SeaVoX

» Delivery formats reset all

» Products

» Help and hints

» Portals and links
Search

preferred |abel

Forward light scatter pulse shape area standard deviation of the water body by Automated flow cytometer

Found 0 exact matches

V Select a measurement property

v Select a statistical parameter

Select a physical entity (if applicable)

V Select a measurement-matrix relationship
v Select a matrix

Select a sample preparation (if applicable)

v Select an analytical method (if applicable)

Select a post-analysis processing (if applicable)

sdn-userdesk@seadatanet.org — www.seadatanet.org 15
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Flow Cytometry Standardized cluster names

ﬁtandard beads \

Prochlorococcus

e Synechococcus
e Eukaryote Picophytoplankton
e Eukaryote Nanophytoplankton

e Cryptophytes
e Coccolithophores
e Microphytoplankton

&Ieterotrophic Bacteria

sdn-userdesk@seadatanet.org — www.seadatanet.org 16
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c) Literature review and bibliography (1983-now)
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Parameters

Common functional groups

Abundance

Flow Cytometry vocabulary standardization Questionnaire

This Mow cytometry vocabulory standardization questionnaire is dedicated to identify your metadata and dota vocobualary that
you use during your measurements. It will take approximately 10 to 15 minutes to complate,

This questionnaire Is carrled out within the framework of JERICO NEXT and SeabataCloud (H2020 projects) so as ta bulld a
common vocabulary in order to standardize, validate and guarantee a long-term storage and access of flow cytometry datasets,

1t is divided into four main parts:

Pant | : Group name and definition
-Part Il - Flow Cytometes Metsdats
Fart il Sample Motadata
Pant IV : Flow Cytomater Oata
Thare ars 56 QUasDONE A tNS survay,

Lzaz wfmaas zvey Nt » fo2 g var inwy

17
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ol 100% Part 111: Sample Matadata
Part I: Groaps definition from the FCM point of view
Based on littarature from 1963 to 2017, do you agrwe on these group defiaitions:

What Beads reference do you use?
* Prochlaraceccus

Prochiorpcocnus are dufmed as the sdlent t tors fnend i manne environneest. e stninesg s roguired

(0 Sabingush that by Nuw Cptussetry. FWS sod FUR ssgnatures are the sinallnst recorded up 10 saw sind regues

sensitive PHT gr bigh powered lasers, The duster, when wetl defined (often doep water cormmpmties) s below

or mwy owvwerlap that of Sypechocecus groun, snid s oftan partislly hedf by the hachg d e 15701 00, S, Maasindnnen. Suried
In samples stminod lor Hele
Scatter {5WS) v Chiarophyll
they lack phycnerythrn,

Do you flag your data ?

Check any that apply
I agree
100 ok agres @ Yesg ® No
+ Synsthococcss {e.g.: quality flag: good data, bad data, suspiciousdata, etc...)

They are unoelular phatos:
scatter [SWS) signatures th
required to distimguish them .
signatures thas Prachieroc What parameters do you export after your clustering?
acvessory pagment when ex

phycocyasen, excited by o ¢

Cluster ts well resolved is rei Check any that apply

Dwe to these sosall size (0.5-)
SWS andd P18 sagnade.

! Functional group names

5 abundance (cell.cm-3)

) Average Side Ward Scatter {Area, length)
) Average Forward Scatter (Area, length)

Check any that spply
1 agree

1 @ not 3gres

+ Euharyotes Meophytaplank
= Average Red Fluorescences
The coennun definition of thi

Wy tow cylometry, The ) Average Orange Fluorescences

mcnphytaplankion exhibets o

Erechivredcolus and Synech ! Standard deviation Side Ward Scatter (Area, length)
wiry happen. The T'WS signae

FROhvisat 1o vap- in wid § ) standard deviation Forward Scatter {Area, length)

' Standard deviation Red Fluorescences

) Standard deviation Orange Fluorescences
B Other: | |

What is the unit used for scatters and fluorescences ?
Check any that apply

) Arbitrary unit {a.u.)
- other: |

sdn-userdes 18
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3. Conclusion/Workplan

e Standardization of 12 FCM vocabulary parameters

e |njection of FCM CDI to SDN infrastructure

=» Download Manager is already installed in 3 CNRS centers (Bordeaux,

Roscoff and Marseille)

e |dentifying/Updating FCM vocabulary (Questionnaire)

=» 38 answers (since 9 october 2017))

e Deliverable D9.5.2 : Ingesting, validating, long-term storage

and access of flow cytometry data 0
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Thank you for your support

Any questions?
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