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Barriers to exchange/re-use FCM data

* Functional group names definition

* Metadata missing: Standard Beads, trigger, etc..
* Standard data file schemas and formats
* FCM data quality control (QC)

* FCM standard vocab (34 codes)
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Barriers to exchange/re-use FCM data mio
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Data Management?

“Data Resource Management is the development and execution of
architectures, policies, practices and procedures that properly
manage the full data lifecycle.”

International




MIO FCM Data management

(working on interoperability with SeaDataNet)
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— Selected CytoClus output by MIO

File Options & Tools  Exportdata  Selection sets  Add plot.. Windows Help & gl @ Version: 3.7.15.1
B | 0 ’ : | i k i ol IMF sets | 4 tes (] Log a Instrument: Tunesia (C5-2015-68) @
I 1 "W Batch processing wizard - - o
Selectiof g—— - L. [=[=@]=]
ne-= %h | Select files and selection setsl Select output processes | Process files e -
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(5 0.0% 185 Madify options for cument output process
Predateur
(174735 90.2% Select default set Selectall Deselect all . ; f 4 | e
Ef%dilz.lﬂ 14 s SWS FL Orange FL Red w 10 10° 10
Length range (w1204 ; o0 1837.3)
Tatalin sets: 19309 Total
Highlight active Madmum EI@
Statistics for curert §. Average 5 -
Inertia . - . 3
Center of gravity - ]
Date: 2016-10-21 at Fill factor i 3
Est. volume: 302.5 Asymmetry = - 3
Triggerchn: FL Red MNumber of cells l - :, B 1
Concentration: 640. s
Concentration of set I 2 3
Length: 0.2-172.3 Include sensor means {f available) ]
Llength:p=97 o=
TOF: 1.7-3823 um Include separate FWS Land R
193738 particles, of " | } b
5172 with FL Oran{ Neat > 1R 10t 1 1
5395 with FL Red — } Orange (1 1204 ; o 1837.3)

Data file: 2umREDfilteredsw-flrs 2016-10-21 06u23.cyz | Ready Exclusive selection sets ON Memory: 845.83 MB




- Data Consolidation

Cytobase Input Processor (Mathilde Dugenne, 2015)

mathilde.dugenne@mio.osupytheas.fr

11 fichiers sélectionnés.

Upload complete

Project and samples context Raw data

Project

Warning:

Upload successful

DILT LUV I

Project date Pl

Cytometer ID

& Create Inputs folder

[ Enter project name

] [2015-08-18 ] [EnlerPI name

] [ Enter cytometer ID

+ Station Depth Latitude Longitude
© ) 3l : ]
-+ .
Q Filename model
i -
E [ Filename ] [ BERRE_082013_3F_FLR9 2013-12-17 13L ]
Samples operator Standards reference Clustering method Observation type
[ Enter name of operator ] [ Enter standards beads ref ] [ Automated v ] [ In situ v ]
2013-12-17T14:17.00Z | 2013-12-17T14:17.00Z | 16,056.60 Synechococcus | BERRE 082013 _12S FLRO 20131217 14u17.cyz| 1.99| FL Red 10
2013-12-17T14:17:00Z | 2013-12-17T14:17:00Z | 16.056.60 Cryptophytes BERRE_082013_125_FLR9 2013-12-17 14u17.cyz| 199 FL Red 10
2013-12-17T14:43.00Z | 2013-12-17T14.43.00Z | 16,056.61 Beads 2 mu BERRE_082013_16F_FLRO 2013-12-17 14ud3.cyz| 2.04 FLRed 10
2013-12-17T14:43:00Z | 2013-12-17T14:43:00Z | 16,056 61 Microphytoplankton  BERRE_082013_16F_FLRO 2013-12-17 14u43.cyz| 204 FL Red 10
2013-12-17T14:43.00Z | 2013-12-17T14.43.00Z | 16,056.61 Picooeukaryotes 2 | BERRE 082013 16F FLRO 2013-12-17 14u43.cyz| 2.04 FL Red 10
2013-12-17T14:43:00Z | 2013-12-17T14:43:00Z | 16,056 61 Picoeukaryotes 1 | BERRE_082013_16F_FLRO 2013-12-17 14u43cyz| 204 FL Red 10
(UI Please associate each selection set to trigger, PMt's amplification and standardized phytoplankton category
D NB: All incompatible entries will be removed
Expert name Trigger PMT's amplification Standardized name
Cluster ChanneliLevel SWS Cluster
[ Beads 2 mu - ] FL Red 10 ’ z e [Slandard beads - ] Associate
L
FLO
o 50 100

© Tools developed by M. Dugenne, 2015
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=» Example of standardization

SELECTION SET STANDARDIZED NAMES
Cryptophytes Cryptophytes
Microphytoplank Microphytoplankton
largephyto3 - N/mL Microphytoplankton
My favorite group Microphytoplankton
largephytol - N/mL Microphytoplankton
Nanol Nanoeukaryotes

Nanoeukaryote 2s Nanoeukaryotes



- Data Consolidation

Picture selection
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© Tools developed by M. Dugenne, 2015




—> High resolution flow cytometry data visualisation

W FLOW CYTOMETRY DATABASE

yKP.m, Pour le trajet de Marseille a Tunis a bord du C/F CARTHAGE

o Paris prenskel (N ’ Du 2016-03-23 au 2016-03-26
France ‘ — N

Nombre total des stations :
s CytoSense :43

Gallerie photo:

e
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/’ Leaflet | Map d.sxa =] OneﬁStreetMao contributors, CC-BY-SA, lm..agery © Mapbox
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—> High resolution flow cytometry data visualisation

Abondance en (cellules cm-3)
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Toward EU standardisation of FCM data
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- SeaDataCloud
PI: Patrick FARCY (IFREMER) Pl: Michéle FICHAUT (SISMER/IFREMER)

Task 3.1: Automated platform T . ——
I\&Sy(/) WP9.5.2: Ingesting, validating,
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. . . 7 2\ Ns}%g -
Phytoplankton diversity in %@y% long-term storage and access of
. eyl %tiﬂ.f@,é“
relation to ecosystem e Flow Cytometer data

services

Leader: Felipe ARTIGAS (CNRS-ULCO) Leaders: VLIZ, CNRS-MIO, NERC-BODC and ICES



SeaDataNet

187 million CDI entries from 34 countries, 102 data centres and 597
originators for physics, chemistry, geology, geophysics, bathymetry and
biology,; from 1805 to 2016; 86% unrestricted or under SDN License




General tasks toward FCM standardization

1. Build FCM (High and low resolution) standard

common vocabularies

2. Set up a common FCM data management

protocols and methods

3. Connect FCM datasets to SDC infrastructure



Stepsl: Build standard vocabularies

=>» Set up a captured parameters for HR FCM

- e D [x

w | XLS_
C}fmSense e
Rijkswaterstaat
A

_ 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_QcC

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, Tet FLO -hs, TotFLred-hs, Max FWS, Max SWS-hs, Max SWS-Is, Max FLY-hs,
MaxFLO-hs, Max FLR-hs

Yoy
==l

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
nationality, Trigger Channel, Trigger level, Smart trigger, Smart trigger level

-ll Captured parameters

Data: Cluster name, Concentration (cell/ml), Total FL Red HS/ml, Volume, Abundance, link_pic




Stepsl: Build standard vocabularies

=>» Set up a captured parameters for HR FCM

mio

‘Océanologie

ulco

Université

Littoral Cote d'Opale

AR,

Average files Count files

Data Table
Picture Table
Pic. collection

Captured parameters

Metadata: Project, Project starting date, Project Ending date, Pl, 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

F- TR

Average files Sets files E
o —

Captured parameters
Metadata: Project, Pl, Instrument, Station, Samples operator, clustering, Observation

type, platerform type, plateform id, Trigger level constant, Trigger level, Triggerlevel 1
result clustering|(mv), CytoUSB Block size, Serial #, Beam width, Core speed,Measurement date,
Measurement duration, File version,
- Channel 2, Channel 3, Channel 4, Channel 5, Channel6, Channel 7, sensitivity level, Has
curvature, Concentration (part/uL), Volume(pL)

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

Flow rate (uL/sec), Haspressure sensor, Channel 1,




Steps1: Build standard vocabularies

Institut Méditerranéen
d'Océanologie

B Common Metadata Unique Metadata B Common Data ® Unique data
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=» 73 Captured parameters (Metadata+Data)

Captured PARAM

Project starting Date
Project ending Diate

Beam width

Core speed

Instrument name

CutalISE Block zize

Quality check instrument
Temperature 3C [instrument
noise signal O linstrument

Meazurement duratiocn
File verzion

Has curvature
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=» Some propositions for standardization

Institut Méditerra)
d'Océanclogie

io Ci

1. Provide an average cytograms/region and techniques (2 or 3) with these
combinations such as: Tot FLR/ Tot FWS or/and Tot FLR/Tot FLO
A

=» Determine the cytogram of a BLANCO o
—
sample (using sea water or sheath fluid) with -
identical trigger for phyto. analysis 2 | __ hoise distinction
3

=» Determine the average cytogram « conceptual | >
cyto » of the phytoplankton groups in (arbitary Tot FWS
Unit/ce”) = 1000 000 @ Coccolithophores

% A Cryptophytes

s Microphytoplankton

§' 100 000 * N.anoeukaryotes

% +* PICOEUKEI’YOIES

g Al = “. : Zﬂ::ehcl : ;OCCOOCCCCUUSS
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§ ] ......Q.

é 1000 I' :‘ oo & 3
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Moyenne du'Total de la fluorescence rouge(FLR)'(u.a./cell)



=» Some propositions for standardization

2. Define phytoplankton groups in the point of view of the Cytometrist

SELECTION SET STANDARDIZED NAMES DEFINITION

A group characterized by an orange fluorescences cells with
Cryptophytes Cryptophytes similar FWS as Nanoplancton. The specific definition depends on
the laser wave bands. i.e: red laser will also excite phycocyanine.
The Cryptophytes are also Nanoeukaryotes
Microphytoplankton Microphytoplankton A group where the cluster is above Nanoeukaryotes based on
average cytogram

largephyto3 - N/mL Microphytoplankton
largephyt2 - N/mL  Microphytoplankton
largephytol - N/mL Microphytoplankton

Nanoeukaryotes 1  Nanoeukaryotes It is a group above Picoeukaryotes in terms of FWS and FLR

Nanoeukaryote 2s  Nanoeukaryotes



=» Some propositions for standardization

3. Check the 34 existing codes (NERC vocabulary server)

PO1 (BODC Parameter Usage Vocabulary) -existing vocabulary for flow cytometry

I Institut Méditerranéen
d'Océanclogie

Deprecate Alternative
conceptid | preflabel modified |altlabel definition v ,r: ode
MNumber of particles resolved as photosynthetic bacteria cells
Abundance of Bacteria (ITIS: 202421: WoRMS &) [Subgroup: P . P ‘s‘ )
) ] 4/17/2016 from the uncharacterised cluster PSEL in a unit volume of any
FYPKAFE1 |group PSB1 autotrophic] per unit volume of the water body by . [|Bact_PsR1 auto .
15:50:07 body of fresh or salt water determined by flow cytometry
flow cytometry i )
analysis of unstained samples.
MNumber of particles resolved as photosynthetic bacteria cells
Abundance of Bacteria (ITIS: 202421: WoRMS &) [Subgroup: P ) P ‘s‘ )
) ) 4/17/2016 from the uncharacterised cluster PSB2 in a unit volume of any
PYPKAFBZ |group PSB2 autotrophic] per unit volume of the water body by| 20" |Bact_PSB2_auto :
15:50:07 body of fresh or salt water determined by flow cytometry
flow cytometry ) )
analysis of unstained samples.
Number of particles resolved as heterotrophic bacteria cells
) from the high nucleic acid content cluster (HNA) in a unit
Abundance of Bacteria (ITIS: 202421: WoRMS 6] [Subgroup: .
o . . 4172016 volume of any body of fresh or salt water determined by flow
F1831845 |heterotrophic; high nucleic acid cell content] per unit volume of|, . . |4bund_BEOOE31E _ . . .
h <er bodv by f : 15:50:07 cytometry analysis of samples stained with a nucleic acid-
@ water body by flow cytometry specific fluorescent dye, and subtraction of cyanobacteria cell
count if present.
Number of particles resolved as heterotrophic bacteria cells
from the low nucleic acid content cluster (LNA) in a unit volume
Abundance of Bacteria (ITIS: 202421: WoRMS &) [Subgroup:| " bodv of fresh K water det ,l: dtl . :
cap4eeas |heterotrophic; low nucleic acid cell content] per unit volume of SATI20IE 0 ind_BEODE17 of any body of fresh or salt water determined by flow cytometry

the water body by flow cytometry

15:50:07

analysis of samples stained with a nucleic acid-specific
fluorescent dye, and subtraction of cyanobacteria cell count if
present.




Conclusion mio

MIO has been deploying Cytobuoy instruments for the last 10 years that allowed

us to work on data management

FCM processing tools have various output structures and formats = There is a
need to build a conversion tool. Mathilde’s tool is a good example and can be

developed to be more common.
We need to check the 34 existing FCM standardized codes.

73 Captured parameters (VLIZ, MIO,RWS and ULCO) = An urgent need to focus

on functional group names definition : An average cytogram

Standardizing FCM vocabulary will increase the visibility on EU plateform
(SeaDataNet infrastructure) and join other datasets to make your data usefull to

the community.
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Discussion Groupl: Harmonisation of FCM use and data

The classification of functional group: Prochlorococcus, Picoeukaryotes, Synechococcus,
coccolitophore, Cryptophytes, Nanophytoplankton, Microphytoplankton, Dinoflagellates,

Cyanobacteria.

Definition of group: There is no need for that because it is already done. Also, because of
the different clustering and optical properties. For the moment, we can’t define the group

on size criteria (since it is not clear yet).

Clustering defnition and method depend on the operator if he is using manual or auto.
Thus, the intercomparaison exercice within the JERICO Next to determine the discrepancy
of the output of the clustering by manual/Auto.

Standardization of the protocol depends on regions
Standardization of sensor by beads and by chlorophyll

Existing stand. FCM PARAM (NERC): some are good but there is a lot of redundancy and

definition are not clear. Very difficult to understand and not helpful at all.

Another forum to discuss about standardization.



