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DEEP IMPACT project

Usecase - Plant holobionts

Goal: understand the impact of microbial diversity on the soil, as well as physico-chemical
and environmental conditions on health and yield of wheat and rapeseed crops

Types of data collected or generated:
e Climatic data
e Agro-environmental descriptors on fields, plots and plants (bioagressors inventories,
plant phenotypic traits, agricultural practices, ...)
e Metagenomics data - ASV abundance and taxonomic assignation to study microbial
diversity in leaves, roots, rhizosphere and bulk soil

A model was being developed to describe these data

DEEP IMPACT
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Deeplmpact project

Example of questions this model wanted to answer:

1. Which taxa are found in root microbiota of fields located in western France under
conventional agriculture in the 2nd sampling of the 2nd year ?

2. Which taxa are found in the bulk soil of plots located in eastern France where the weed
CHEAL at the phenological stage D is present

DEEP IMPACT
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Holograph Y
A schema to describe holobionts in agroecology %

b

Plant holobionts modelization as a RDF graph - finalization and generalization of the DEEP
IMPACT model

Why RDF ?
e Use of ontologies. Ex: SOSA, I-ADOPT, ENVO, AGRO, ...
e More flexible model
® Reuse existing resources and interrogate them with federated requests. Ex: NCBITAXON

Using the DEEP IMPACT project as a usecase to test the model
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Complete model

FEATURES OF INTEREST OBSERVATIONS
xsd:date
thing:containedinPlace time:inXSDDate
rdf:type
T “URE-. “Teag time:hasBeginning ime:hasEnd
e xsd:dateTime
thing:containedinPlace ’ sesacphenomencnTime sosa:madeBySensor
lype i
e B sosazresultTime o
------------------ URE-=-eeee
located in {RO:0001025) located in {RO:0001025) o yot e
/ DA sosarhasResult
_URI L
R O = ",' ,'/ sosaisSampleOt
e : i/ i sosachasFeatureOfinterest
part of part of -
{BFO_0000050) {BFO_0000050; ] ¥ qutvae quithasUnit

""" e (D

:sampledFrom

ASV

sfoundin

foundin

:sequenced
foundin

“analyzacBy
:saquencad
part of
(EFO_0O0D0S0)

part of
(BFO_0000050}

-sampledFrom

-

“resultof

‘abundanceln

‘axonomy
qudtvalue
/ o oA assignedTaxonom:
xsd:int
thasSequence iwmpletiT ‘axonomy
xsd:string
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VARIABLES

jop:hashMember

iop:hasConstraint

iop:hasMatrix

iop:hasOojectOfinterest
i) fopihasContextOaject

iop:constrains



Complete model

FEATURES OF INTEREST

thing:containedinPlace

rdftype

thing:containedinPlace

located in {RO:0001025) located in {RO:0001025)

part of part of
{BFO_0000050) {BFO_0000050}

Features of interest

Description of measured objects (field,

plot, plant, ...)

‘abundanceln

INRAZ

-saguenced

qudtvalue

xsd:int
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* xsd:dateTime

:—q—sosa:hasFeazureO'Imeresl

XSU date

time:: \||XS DDale

—

time:hasBaginning time:hasEnd

sesaphenomencnTime

sosa:resultTime

sosahasResult
sosasisSampleOf

sosahasFeatureOfinterest

quatvalue qudthasUnit

xsd:datatype

k!ulldll!

:sequenced
foundin

“analyzadBy
part of

(BFO_000D050}

part of
(BFO_0000050}

:hasSequence

xsd:string

OBSERVATIONS

sosa:madeBySensor

ASV

“resultof

Htaxonomy
ass»gnndTaxomm/—%

completeTaxonumy

xsd .stnng

VARIABLES

lop:hashember

iop:hasProperty
iop:hasConstraint

iop:hasMairix

iop:hasOojectOfinterest E &
iop:hasContextObject

iopiconstrains
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Features of interest
Field
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Features of interest

Region
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thing:containedinPlace

Field (ENVO:00000114)

'—rdf:type
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Features of interest

Plot
thing:containedInPlace
rdf:type
rdf:type
thing:containedInPlace
rdf:type
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Features of interest

Plant and pool of plants

thing:containedInPlace

rdf:type
rdf:type

thing:containedinPlace

\ l/—rdf:type

located in (RO:0001025) located in (RO:0001025)
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Features of interest

Plant compartment - roots, leaves, rhizosphere,

thing:containedInPlace

rdf:type
rdf:type

thing:containedinPlace

\ l/—-rdf:type

located in (RO:0001025) located in (RO:0001025)

memberO

part of part of
(BFO_0000050) (BFO_0000050)

—
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Complete model

FEATURES OF INTEREST

Observations
Measures of phenotypic,

Sorn environmental, agronomical
Ihing:containedinPlace ""‘“”"ISDD“B an d CI i m at I Cva rl a b I €s

xsd:datatype

rdi:type
k- time:hasBeginning time:hasEnd
thing:containedinPlace '\ sosa:phencmencnTime T sosa:madeBySensor
ditype N URI-=naaen
2 sosa:resultTime e
----------------------- URI--=--- y
located in {RO:0001025) located in {RO:0001025) o
% ; § sosa:hasResult
URI ; ’
e = ",' sosasisSampleOf
= sosathasFeatureOfinterest
part of pan of e
(BFO. 00000501 {BFO_0000050} 1§ r.‘u}:uanue quit-hasUnit

sampledFrom ASV
:foundin
“sampledFrom foundin

Aoundin’

“analyzacBy
=agupced _
part of URI
(EFO_0O0D0S0) ‘.
part of
{BFO_0000050} z
‘abundanceln ‘fromDatabase
! “resultof ‘taxonomy i
qudtvalue
/ i tindn “assignedTaxonom
xsd:int
‘hasSequence :comple«i'r ‘axonomy
xsd:string
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iop:hasOojectOfinterest

VARIABLES

lop:hashember

iop:hasConstraint

iop:hasMairix

iop:hasContextOhject
iopiconstrains
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SOSA/SSN ontology (Semantic Sensor Network Ontology)

Observation - Measurement of a property of an object

INRAZ
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SOSA/SSN ontology (Semantic Sensor Network Ontology)

FeatureOfinterest - Object on which a measurement is done

Types of features of interest:

e Field

e Plot

e Plant

® Plant compartment

-sosa:hasFeatureOfInterest

sosa:Observation

INRAZ
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SOSA/SSN ontology (Semantic Sensor Network Ontology)

Sample - Subset or extract from a feature of interest on which a measurement is done

sosa:FeatureOflnterest < —sosa:hasFeatureOfinterest sosa:Observation

A

sosa:isSampleOf

sosa:hasFeatureOfinterest

INRAZ
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SOSA/SSN ontology (Semantic Sensor Network Ontology)

ObservableProperty - Measured variable

sosa:FeatureOflnterest < —sosa:hasFeatureOfinterest
A

sosa:isSampleOf

sosa:hasFeatureOfInterest

sosa:Sample

INRAZ
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sosa:Observation

Simple ...

- Soil data: magnesium, calcium, ...

- Biomass data: crop density

... or complex variables
Density class of weed species 3GRAC
at phenological stage A

sosa:observedProperty

p.17



SOSA/SSN ontology (Semantic Sensor Network Ontology)

Result - Measurement value and unit

Data without unit : Observation linked
to a simple value

sosa:observedProperty

-sosa:hasFeatureOfInterest
A

sosa:isSampleOf

sosa:hasSimpleResult

sosa:hasFeatureOfInterest xsd :datatype

INRAZ
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SOSA/SSN ontology (Semantic Sensor Network Ontology)

Result - Measurement value and unit

Data without unit : Observation linked
to a simple value

Data with unit : Observation linked to a
Result which has a value and a unit

/'—> sosa:ObservableProperty

sosa:observedProperty

sosa:FeatureOflnterest < —sosa:hasFeatureOfinterest

sosa:Observation
A '

sosa:hasResult

sosa:isSampleOf

sosa:hasFeatureOfInterest

sosa:Sample qudt:value qudt:hasUnit

xsd:datatype
INRAZ

Holograph - A schema to describe holobionts in agroecology
PEPI IBIS days / 15 octobre 2025 / Marie Lahaye

p. 19



SOSA/SSN ontology (Semantic Sensor Network Ontology)

Temporality/date e
time:in)ISDDate Temporality
Time interval corresponding, for
example, to a campaign or a project
time:hasBeginning time:hasEnd

\\*/ xsd:dateTime

sosa:phenomenonTime
e _

sosa:observedProperty

-sosa:hasFeatureOfInterest
A

sosa:isSampleOf

sosa:hasResult

sosa:hasFeatureOfInterest

xsd:datatype
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SOSA/SSN ontology (Semantic Sensor Network Ontology)

Sensor
xsd:date
time:inXSDDate

time:hasBeginning time:hasEnd

\\*/ xsd:dateTime
sosa:phenomenonTime T sosa:madeBySensor
e _
sosa:observedProperty
-sosa:hasFeatureOfInterest
A
sosa:hasResult
sosa:isSampleOf
sosa:hasFeatureOfinterest
xsd:datatype
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SOSA/SSN ontology (Semantic Sensor Network Ontology)
Example 1 - Agriculture type on the field AFO01-Bn-Y1

rdf:typef rdf:type

rdf:type sosa:madeBySensor

sosa:phenomenonTime

AF001-Bn-Y1 sosa:hasFeatureOfinterest Obs-AgriPractice-14 sosa:observedProperty
ConventionalOrOrganic

rdf:type

INRAZ
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rdf:type rdf:type
sosa:hasSimpleResult




SOSA/SSN ontology (Semantic Sensor Network Ontology)

Example 2 - Density class of weed species 3GRAC at the phenological stage A on the plot

AF80-Ta-Y1-PA

rdf:type rdf:type
"2022-03-30"
sosa:resultTime
rdf:type Sosa:phenomenonTime Sosa:madeBySensor

AF080-Ta-Y1-PA sosa:hasFeatureOfinterest Obs-Weed-5911

sosa:observedProperty

raf:type rdf:type _
sosa:hasSimpleResult DensityClass-3GRAC-Stage-A
| |
rdf:type

"1 n

INRAZ
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Complete model

FEATURES OF INTEREST OBSERVATIONS

XSU date

time:: \||XSDDd|e

E el [ “URE--__

time:hasBaginning time:hasEnd

* xsd:dateTime

sesaphenomencnTime

_q—sosa:hasFeazureO'Imere‘sl

e e . F sosaisSampleOf

thing:containedinPlace

thing:coniainecinPlace sosa:madeBySensor

sosa:resultTime

located in {RO:0001025) located in {RO:0001025)

sosahasResult

sosahasFeatureOfinterest

part of part of
{BFO_0000050} {BEO_0000050} quatvalue qudt:hasUnit

xsd:datatype

:foundin
“fou num
:sequenced

Aoundin’

:sampledFrom

-sampledFrom

“analyzadBy

saguenced ar
part o URI

[BFO BCIO(]DEO-

part of
({BFO_0000050}
‘abundanceln

“resultof ‘taxonomy

qudtvalue

“assignedTaxonom

xsd:int
:completeTaxonomy

:hasSequence

. xsd:string
xsd:string
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-

‘fromDatabase

&

VARIABLES\

lop:hashember

iop:hasProperty

iop:hasConstraint

iop:hasMairix

iop:hasOojectOfinterest E &
iop:hasContextObject

iopiconstrains

J

Variables
Decomposition of complex
variables into elementary

entities



Variables description - I-ADOPT

Complete variable

INRAZ
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Variables description - I-ADOPT

Measured/observed property

iop:hasProperty iop:Variable

INRAZ

Holograph - A schema to describe holobionts in agroecology
PEPI IBIS days / 15 octobre 2025 / Marie Lahaye

p. 26



Variables description - I-ADOPT

Entity measured

iop:hasProperty

iop:hasContextObject

iop:hasMatrix

iop:hasObjectOfinterest
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Variables description - I-ADOPT

Constraint

iop:hasProperty

iop:hasConstraint

iop:hasContextObject

iop:hasMatrix

iop:hasObjectOfInterest

iop:constrains

INRAZ
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Variables description - I-ADOPT

Variable set

iop:hasMember

iop:hasProperty

iop:hasConstraint

iop:hasContextObject

iop:hasMatrix

iop:hasObjectOfInterest

iop:constrains

INRAZ
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Variables description

Example - Density class of weed species 3GRAC at phenological stage A

rdf type

iop:hasMember

rdf:type

Density class of weed species 3GRAC at phenological stage A

iop:hasProperty iop:hasConstraint

/ iop:hasObjectOfInterest

iop:constrains
@species 3GRAC
rdf type rdf:type

INRAZ
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Complete model

FEATURES OF INTEREST

XSU date

time:: \||XSDDd|e

—

time:hasBaginning time:hasEnd

* xsd:dateTime

sesaphenomencnTime

_q—sosa:hasFeazureO'Imere‘sl

sosasisSampleOf

thing:containedinPlace

rdftype

thing:containedinPlace

sosa:resultTime

located in {RO:0001025) located in {RO:0001025)

sosahasResult

sosahasFeatureOfinterest

part of part of &
{BFQ_0000050} {BFO_0000050} = quotvalue

xsd:datatype

qudt:hasUnit

OBSERVATIONS

sosa:madeBySensor

iop:hasProperty

lop:hashember

iop:hasMairix

iop:hasOojectOfinterest

Metagenomics data

iop:hasCantextChject

From sequenced sample to

:sampledFrom

-sampledFrom

:foundin
“fou num
:sequenced

Aoundin’

“analyzadBy

-saguenced
part of
[BFO BCIO(]DEO-

part of
({BFO_0000050}
‘abundanceln

qudtvalue

xsd:int

:hasSequence

xsd:string

INRAZ

“assignedTaxonom

“resultof ‘taxonomy

:completeTaxonomy

xsd:string

‘fromDatabase

ASV abundance and
taxonomic assignation
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iop:hasConstraint

iopiconstrains



ASV modelization

Sample

INRAZ

Holograph - A schema to describe holobionts in agroecology p. 32
PEPI IBIS days / 15 octobre 2025 / Marie Lahaye



ASV modelization

Plant compartment from which the sample was made

!:sampledFrom

~

:Sample

INRAZ

Holograph - A schema to describe holobionts in agroecology p. 33
PEPI IBIS days / 15 octobre 2025 / Marie Lahaye



ASV modelization

Experiment and project

:Plant compartment

N

:sampled From\
:mndm/“’__\

:Sample :foundin

\

INRAZ
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ASV modelization

Sequencing run

:sampledFrom
foundin _ \
:foundin
:sequenced
:sequenced
part of
(BFO_0000050)
Holograph - A schema to describe holobionts in agroecology p. 35
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ASV modelization

Analysis
:sampledFrom
:,Oundm/“’_—\
:foundIn
:analyzedB
:sequenced
part of
(BFO_0000050)
part of
BFO _0000050)
:analyzedBy
Holograph - A schema to describe holobionts in agroecology p. 36
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ASV modelization

ASV abundance and taxonomic assignation

:,oundm/‘)_—\

:foundIn
Sequenced _
:analyzedBy
:sequenced
part of
(BFO_0000050)
part of

(BFO_0000050)

:abundanceln

:analyzedBy

resultOf

qudt:value
ihasAbnance :assignedTaxonom
xsd:int
hasSequence :completeTaxonomy
L xsd:string
Holograph - A schema to describe holobionts in agroecology XSd-St”nQ p. 37
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ASV modelization

Lowest taxon (or lowest taxon found in NCBITAXON)

mndm/_*_—\

:foundin

:sequenced

:analyzedBy
sequenced S -
URI

part of
(BFO_0000050)

:abundanceln

part of
(BFO_0000050) :fromDatabase

A

:analyzedBy

resultOf

taxonomy
resultOf

qudt:value
RSATER :assignedTaxonomy
xsd:int
hasSequence :completeTaxonomy
) xsd:string
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ASV modelization

Example - Abundance and taxonomic assignation of an ASV in root microbiota

rdf:type

rdf:type

:sampledFrom :analyzedBy rdf:type !

rdf:type L rdf:type
‘sequenced
-fromDatabase NCBITAXON
resultof. resultOf
Abundance49345
:hasAbundance
ASV4294 — ) . ) ‘taxonomy
:assignedTaxonomy TaxonomicAssignation

ASV4294 Analysis001 rdf:type il e

-hasSequence ¢ alitree

AF001-Bn-Y1-S1-PA-RO-
sample

:abundanceln

rdf:type

‘taxonomy

qudt:value

21311 rdf:type rdf:type

:completeTaxonomy

"k__Fungi;p__Ascomycota;c__Sordariomycetes;

o__Hypocreales:f__Nectriaceae;y__Fusarium:s__Fusarium_sp" Custom Database

"AAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCG"

rdf:type

e
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ASV modelization

Example - Abundance and taxonomic assignation of an ASV in root microbiota

-

rdf:type
rdf:type
:sampledFrom :analyzedBy rdf:type
AF001-Bn-Y1-S1-PA-RO- SERRNEN

~

sample

:resuItOf\_/ ——resultOf:

:hasAbundance
ASV4294

rdf:type

:abundanceln Abundance49345

rdf:type

qudt:value

rdf:type

21311

-hasSequence

"AAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCG"

INRAZ
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.assignedTaxonomy

rdf:type

‘taxonomy

TaxonomicAssignation
ASV4294 Analysis001

:completeTaxonomy

"k__Fungi;p__Ascomycota;c__Sordariomycetes;

o__Hypocreales;f__Nectriaceae;g__Fusarium;s__Fusarium_sp"

’
.
B
’
.
’
.

rdf:type

-fromDatabase NCBITAXON

taxop\

.fromDatabase

rdf:type

rdf:type

Custom Databhase

rdf:type

e
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ASV modelization

Example - Abundance and taxonomic assignation of an ASV in root microbiota

rdf:type

rdf:type

:sampledFrom :analyzedBy rdf:type !

rdf:type

rdf:type

-fromDatabase NCBITAXON

“resultOf. T ‘/\
itaxonomy
:hasAbundance
ASV4294 - conomy
:assignedTaxonomy TaxonomicAssignation )
ASV4294 Analysis001 rdf:type i e

-hasSequence ¢ R

AF001-Bn-Y1-S1-PA-RO- SEpEe

sample
:abundancel /

qudt:value

Fusarium

Abundance49345

rdf:type

21311 rdf:type rdf:type

:completeTaxonomy

"k__Fungi;p__Ascomycota;c__Sordariomycetes;

o__Hypocreales:f__Nectriaceae;g__Fusarium:s__Fusarfim_sp" Custom Database

rdf:type

e

K "AAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCG"
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ASV modelization

Example - Abundance and taxonomic assignation of an ASV in root microbiota

rdf:type

rdf:type

:sampledFrom :analyzedBy rdf:type !

rdf:type rdf:type
‘sequenced
fromDatabase NCBITAXON
‘resultOf. “resultof
Abundance49345 \
:hasAbundance
ASV4294 — ) . ) ‘taxonomy
:assignedTaxonomy TaxonomicAssignation

ASV4294 Analysis001 rdf:type il e

-hasSequence ¢ R

AF001-Bn-Y1-S1-PA-RO-
sample

:abundanceln

rdf:type

‘taxonomy

qudt:value

21311 rdf:type rdf:type

:completeTaxonomy

"k__Fungi;p__Ascomycota;c__Sordariomycetes;

o__Hypocreales:f__Nectriaceae;y__Fusarium:s__Fusariur§_sp" Custom Database

"AAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCG"

rdf:type

INRAZ
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ASV modelization

Example - Abundance and taxonomic assignation of an ASV in root microbiota

rdf:type /

rdf:type

:sampledFrom :analyzedBy rdf:type !

rdf:type rdf:type
:sequenced 7
Fusarium -fromDatabase NCBITAXON
‘resultOf. -resultOf /
Abundance49345
:hasAbundance
ASV4294 — ) . ) ‘taxonomy
:assignedTaxonomy TaxonomicAssignation

ASV4294 Analysis001 rdf:type il e

-hasSequence ¢ alitree

/

AF001-Bn-Y1-S1-PA-RO-
sample

:abundanceln

rdf:type

qudt:value

21311 rdf:type rdf:type

:completeTaxonomy

"k__Fungi;p__Ascomycota;c__Sordariomycetes;

o__Hypocreales:f__Nectriaceae;y__Fusarium:s__Fusarium_sp" Custom Database

"AAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCG"

rdf:type

e
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Data integration

Convert and load data

Query Builder

Features of interest, samples, Load dat -
A A oa ata e b E e sover IS . .
variables, runs, observations, ... — N AskOmics
_— _ > )
tl
\ ?’\ApacheJena Fuseki @ datesets %amanage @ help serverstatus.

csv/biom to turtle
/ Load data [data

Turtle files o
\ SPARQL Query

To try out some SPARQL queries against the selected dataset, enter your query here.

Example Queries Prefixes
D) G [ ] - I
SPARQL Endpoint Content Type Content Type
. (SELECT) (GRAPH)
ASV abund d m ot
abundance and taxonomic J50N | [ one v
+ PREFIX NCBITAXON: <http://purl.obolibrary.org/obo/NCEITaxon >
ncbitaxon: <http://purl.obolibrary.org/obo/nchitaxon#> < ’

assignation ; oo 0272214t yniae nsts

http:/ /s 0rg/2000/01/rdf-schena#>

qu udt .org/2.1/schema/qudt/>
8 PREFIX thing: <hTtps://www.u3.0rg/2019/wot/td#>
) PREFIX RO: <http://purl.obolibrary.org/obo/Ro_>

?k Apache Jena Fuseki
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First SPARQL query

Taxa found in root microbiota of fields in western France under conventional agriculture in
the 2nd sampling of the 2nd year

FEATURES OF INTEREST OBSERVATIONS
xsd:date

thing:containedinPlace l ime:in IXSDDaie

rditype

time nasBsglnnmn tmehasEnd
VARIABLE
\*/ ,sddamm — s
thing:containecinPlace sesa:phencmenenTime sosa:madeBySensor

sosa:s msulmmo Rl o jop:hasMember

seobsened Pmpeny-v o5 pasfropeny

iop:hasCongtraint
located in {RO:0001025) located in {RO:0001025)

:_q—sm:hasFenturcovlnxeves!

sosacisSampleQt

sosahasFeatureOfinterest iophasObjectOfinterest | 5
i e L xsd:datatype iop:hasContextCaject
i part of part of e iopiconstrains.
X {BFO_0000050) {BFO_0000050} o -~

sampledErom ASV
foundin
Jou udl n
sequenced
foundin
“analyzacBy
:saquenced T

sosa:hasSimpleResult

iophashatrix

sampledFrom

URI

parl of
(BFO_0000050)

part of
(BFO_0000050} ;
:abundanceln “romDatabase.
AoSUOf s onomy _

qudtvalue

/ ot -assignedTaxanom

xsd:int
hasSequenoe scomplete Taxanomy
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First SPARQL query

Taxa found in root microbiota of fields in western France under conventional agriculture in
the 2nd sampling of the 2nd year

FEATURES OF INTEREST OBSERVATIONS

xsd:date

Ihing:containedinPlace l ime:in |XSDDa«e

rdtype

timat hasBﬁQlﬂﬂ ng time:hasEnd
VARIABLE
F S — °
thing:containecinPlace sosa:phenomencnTime sosa:madeBySensor

Rl aeaazza_ iop:hashember

R Pmpe")-' Rpfesteey

sosauresultTime

osahasFeatureOfinterest
iop:hasConsraint
Iocated in {RO:0001025) located in {RO:0001025
sosanasSimpleResult

fopinashiatrix

sosaisSample0i

i i iop:hasObjectOfinterest

' sosahasFeatureOfinterest xed-datatype iop:hasOojectOfintere: PodascomenObea

4 par of asco .
(aropfo%&’)oso) {BEO_0000050} iopiconstrains

ASV
sfoundin
ndin

Hou
sequenced
foundin
ana]yudﬁy
:saqu e nced e

“analyzocBy

URI
(BFO DﬂOﬂDEO) ‘e'

“resuliOf taxonomy
qudtvalue

:nasAbundan assignedTaxonom,
xsdiint

:hasSequence :completeTaxonomy

B xsd:string
INRAZ e
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First SPARQL query

Taxa found in root microbiota of fields in western France under conventional agriculture in
the 2nd sampling of the 2nd year

FEATURES OF INTEREST OBSERVATIONS
xsd:date
Ihim:col\lﬁ:\W Ime |XSDDate
rdf:typo
““““““““ time naang\nnmu timehasEnd
! “’ * e
thing:containeginPlaco sosaphenomenonTime so0sa:madoBySonsor

T iop:hashember

sosa: lesul(TIim

osahasFeatureOfinerest
iop:hasConsraint

Iocated in {RO:0001025) located in {RO:0001025
sosanasSimpleResult

fopinashiatrix

b isSampleOf

l i i iop:hasOnjectOfinterest

: S st xsd:datatype ikt fophasGontextObject

q part of o .

'\ m,{?{,‘,géosm {BFO_0000050} iop:copstrains

sampledFrom

Aoundin

“analyzadBy

ASV
foundin
foundin
:sequenced \ _

parl of
(BFO_000050)

(BFO_0000050) : Get ||St Of taxa

:abundanceln

“resuliOf taxonomy
qudtvalue
:nasAbundan “assignedTaxonom

xsdiint

hasSequence ‘completeTaxanomy

B xsd:string
INRAZ s
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First SPARQL query

Taxa found in root microbiota of fields in western France under conventional agriculture in

the 2nd sampling of the 2nd year

FEATURES OF INTEREST

xsd:da1e

Ihing:containedInPlace l xs DDate.

rdf:typo

time: haang\ inning time:hasEnd

w

thing:containacinPlaco sosaprenomononTime

osachasFeatreOfinterest

located in {RO:0001025) located in {RO:0001025)

sosaisSampleOf

sosahasFeatureOfinterest

foundin

Filter on roots
compartment

:sequenced

part of
(BFO_0000050)
:abundanceln

-analyzodB

resulto!

qudtvalue
:hasAbundan

xsdiint
hasSequence

INRAZ i
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sosanasSimpleResult

OBSERVATIONS

xsdl: dateT ime

sosa:madeBySensor
sosa. GS ITime

xsd:datatype

foundin

‘ foundin
“analyzacBy
saguenced

URT
part of
(BFO_0000050}
1OSUIOH o riomy
-assignadTaxanom;
‘completeTaxonomy
xsd:string

ASV

“romDatabasg

VARIABLES

T iop:hashember

iop:hasConsraint

iop:hasObjectOfinterest | :
iopihasGontextOaject

iopiconstrains.
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First SPARQL query

Taxa found in root microbiota of fields in western France under conventional agriculture in

the 2nd sampling of the 2nd year

FEATURES OF INTEREST

xsd:date

Ihing:containedInPlace time:nXSDDate.

Filter fields located
in the region
“WEST”
located in {RO:0001025) located in {RO:0001025)

#W* """""

thing:containacinPlaco sosaprenomononTime

sosahasFeatureOfinterest-

sosaisSampleOf

rt of part of
(BFGTUODOOSDE ({BFO_0000050}

,,,,, pledFrom

ques
/ nalyz dEy
saquenced
BFD noonoso)
:abundanceln

-analyzodB

:hasAbundan

xsdiint
hasSequence
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sosanasSimpleResult

sosahasFeatureOfinterest
xsd:datatype
foun
sequ

T —

xsd:dateTime

OBSERVATIONS

sosa:madeBySensor

sosa:resultTime

(BFO 0000050)

-assignedTaxanom

URT

“resultOf

Htaxonomy

‘completeTaxanomy

xsd:string

“romDatabasg

VARIABLES

ORI ===t iop:hashiember

iop:hasConsraint

iop:hasObjectOfinterest | :
iopihasGontextOaject

iop:constrains.

p. 49



First SPARQL query

Taxa found in root microbiota of fields in weste
the 2nd sampling of the 2nd year

FEATURES OF INTEREST
xsd:da1e

Ining7nlamedlm=lace l e |xSDDate

H

thing:containacinPlaco

sesa:phenomencnTime

located in {RO:0001025) located in {RO:0001025)

‘member = sosa sSampleoc
i sosachasFeatureOfinteres)
! it of part of >
s {BFO. 0000050} {BFO_0000050} =

rn France under conventional agriculture in

OBSERVATIONS

time: hasBcg\r ning time:hasEnd

VARIABLES

sosa:madeBySongor
4 Jop:hashormber

iop:hasGonsiraint

fopinashiatrix

s0sa: msu\ Time

sosanasSimpleResult

iop:hasOajectOfinterest

iophasContextOnject

Filter fields on
“CONVENTIONAL”
value

xsd:datatype

sfoundin
sampledFrom foundin

.

Aoundin

“analyzadBy

part of
(BFO_0000050)

:abundanceln

“analyzedB

qudivalue

:hasAbundan

xsdiint
hasSequence

INRAZ i
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URT
part of
{BFO_0000050} “fromDatadase
1OSUIOH o riomy
-assignedTaxonom
‘completeTaxonomy
xsd:string
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First SPARQL query

Taxa found in root microbiota of fields in western France under conventional agriculture in

the 2nd sampling of the 2nd year

FEATURES OF INTEREST

xsd:date

Ihing:containedInPlace l xs DDate.

timat haang\ inning time:hasEnd

w

sosa:phenomenenTime

Filter on plots
temporality e

osachasFeatreOfinterest

located in {RO:0001025) located in {RO:0001025)

sosaisSampleOf

‘member PR /
sosahasFeatureOfinterest
part of
{BFO_0000050}

partof
{BFO_0000050)

foundin
sampledFrom

:sequenced

part of
(BFO_0000050)
:abundanceln

-analyzodB

resulto!

qudtvalue
:hasAbundan

xsdiint
hasSequence

INRAZ i
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‘ foundin
“analyzacBy
saguenced

OBSERVATIONS

xsdl: dateT ime

sosa:madeBySensor
sosa. GS ITime

sosanasSimpleResult

xsd:datatype

foundin

URT
part of
(BFO_0000050}
1OSUIOH o riomy
-assignadTaxanom;
‘completeTaxonomy
xsd:string

ASV

“romDatabasg

VARIABLES

T iop:hashember

iop:hasConsraint

iop:hasObjectOfinterest | :
iopihasGontextOaject

iopiconstrains.
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First SPARQL query

Taxa found in root microbiota of fields in western France under conventional agriculture in
the 2nd sampling of the 2nd year

1v PREFIX NCBITAXON: <http://purl.obolibrary.org/obo/NCBITaxon >

o w s WN

o ~

©

N
-

OB W

S o

0 ™

W N -

BB W W W W W W WWWWNNNNRNRNRNRNLE
[SIRG I IR~ R

PREFIX ncbitaxon: <http://purl.obolibrary.org/obo/ncbitaxon#>
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX sosa: <http://www.w3.org/ns/sosa/>

PREFIX data: <http://example.org/mudis4ls/>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>

PREFIX qudt: <http://qudt.org/2.1/schema/qudt/>

PREFIX thing: <https://www.w3.0rg/2019/wot/td#>

PREFIX RO: <http://purl.obolibrary.org/obo/RO >

PREFIX PO: <http://purl.obolibrary.org/obo/P0 >

PREFIX BFO: <http://purl.obolibrary.org/obo/BF0 >

SELECT DISTINCT ?taxon_label

v WHERE {

?field thing:containedInPlace data:WEST .
?0bs sosa:hasFeatureOfInterest ?field ;
sosa:hasSimpleResult "CONVENTIONAL" .

?plot thing:containedInPlace ?field .

?plant R0:0001025 ?plot .

?0bs2 sosa:hasFeatureOfInterest ?plot ;
sosa:phenomenonTime data:Y2S2 .

?plant_compartment rdf:type P0:0009005 ; #
BF0:0000050 ?plant .

?sample sosa:isSampleOf ?plant_compartment ;
rdfs:label ?sample_label .

?abundance data:abundanceIn ?sample .

?asv data:assignedTaxonomy ?taxonomic_assignation ;
data:hasAbundance ?abundance .

?taxonomic_assignation data:taxonomy ?taxonomy .

{

?taxonomy data:fromDatabase <http://purl.obolibrary.org/obo/ncbitaxon.owl> ;

rdfs:label ?taxon_label ;
ncbitaxon:has_rank NCBITAXON:species .
}
UNION
{
?taxonomy data:fromDatabase data:customDatabase ;
rdfs:label ?taxon_label .

INRAZ
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Result —

BB Table = Response 1023 resultsin 13.091 seconds

taxon_label

10lpidium brassicae

2Plectosphaerella oligotrophica

3Fungi sp

4Multi-affiliation

SPleosporales sp

6Cladorrhinum phialophoroides

TTubaria furfuracea

8unclassified

9Devosia psychrophila
10Rhizobium leguminosarum
11Sphingomonas sp. Leaf242
12Polaromonas sp. JS666
13Rhizobacter sp. OV335
14Polaromonas sp. CF318

15Bacillus sp. FJAT-21352
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Second SPARQL query

Taxa found in the bulk soil of plots located in the regions East where the weeds CHEAL at the
phenological stage D is present

FEATURES OF INTEREST OBSERVATIONS
xsd:date

thing:containedinPlace l ime:in IXSDDaie

rditype

time nasBsglnnmn tmehasEnd
VARIABLE
\*/ ,sddamm — s
thing:containecinPlace sesa:phencmenenTime sosa:madeBySensor

sosa:s msulmmo Rl o jop:hasMember

seobsened Pmpeny-v o5 pasfropeny

iop:hasCongtraint
located in {RO:0001025) located in {RO:0001025)

:_q—sm:hasFenturcovlnxeves!

sosacisSampleQt

sosahasFeatureOfinterest iophasObjectOfinterest | 5
i e L xsd:datatype iop:hasContextCaject
i part of part of e iopiconstrains.
X {BFO_0000050) {BFO_0000050} o -~

sampledErom ASV
foundin
Jou udl n
sequenced
foundin
“analyzacBy
:saquenced T

sosa:hasSimpleResult

iophashatrix

sampledFrom

URI

parl of
(BFO_0000050)

part of
(BFO_0000050} ;
:abundanceln “romDatabase.
AoSUOf s onomy _

qudtvalue

/ ot -assignedTaxanom

xsd:int
hasSequenoe scomplete Taxanomy
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Second SPARQL query

Taxa found in the bulk soil of plots located in Eastern France where the weed CHEAL at the
phenological stage D was present

FEATURES OF INTEREST OBSERVATIONS
xsd:date
m/—‘* ......
ke el T time:hasBeginning imehasEnd

thing:containacinPlace ‘ sosa-phonomenonTime

sosa:resultTime

osahasFeaureOfinterest-

located in {RO:0001025) located in {RO:0001025)

£ /' sosasSampleOt

_URI ; e .
emberor—{RNPIAR{POD00000B) N « - - ---- -~ 4 N l
chasFeatureOfinierest
; . sosshasFeauieOfimeres ey
& bl {BFO_0000050 _-URI y-

ASV
foundin
sampledFrom ndin
T \ —

four
faundin
“analyzecBy’
:saquenced pe=

part of 8
(BFO_000D050) )
part of
. {BFO_0000050} “fromDatabase

:abunday

nc
o *
HOSUION o oy
“rosulto
qudtvalue
/ “nasAbund
xsd:int
has

sslquenoe completeTaxonomy
xsd:stri
INRAZ B s

h;

Holograph - A schema to describe holobionts in agroecology P. 54
PEPI IBIS days / 15 octobre 2025 / Marie Lahaye



Second SPARQL query

Taxa found in the bulk soil of plots located in Eastern France where the weed CHEAL at the
phenological stage D was present

FEATURES OF INTEREST OBSERVATIONS
xsd:date

—' wm‘"—.__ time:hasBeginning WifehasEnd

ditype
\*/ - VARIABLES
thing:containedinPlace sosaphenomenonTime sosa:madoBySensor
ditype \ iop:hashember
4 so::clsJI:Tm‘
e B ‘
located in {RO:0001025) located in (RO:0001025} T
_URI ’ sosa:nasSimpleResuit
S e ",' sosazisSampleOf
sosarhasFeatureOfinterest
| xsd:datatypa
_--URT

3 t of part of g
Y\ {80 0000050 {BEO_0000050}

Filter plots with
observations of the weed

/—-T\ CHEAL at the phenological
S stage D

saquenced
part of
(BFO_0000050)
eln

part of
{BFO_0000050}
:abundanc

analyzedBy
analyzodB;
o3
-rosulto!
q?m:u ue

‘nasAbundan -assignedTaxonom;
xsd:int

:hasSequence completeTaxonomy

. xsd:string
INRAZ
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Second SPARQL query

Taxa found in the bulk soil of plots located in Eastern France where the weed CHEAL at the
phenological stage D was present

EB Table = Response 347 resultsin 0.701 seconds
3 PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> —
4 PREFIX sosa: <http://www.w3.org/ns/sosa/>

5 PREFIX data: <http://example.org/mudis4ls/> taxon label
6 PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> =

7 PREFIX qudt: <http://qudt.org/2.1/schema/qudt/>

8 PREFIX thing: <https://www.w3.0rg/2019/wot/td#> 10lpidium brassicae
9 PREFIX RO: <http://purl.obolibrary.org/obo/R0O >
10 PREFIX ENVO: <http://purl.oboFibrary.org/obo/ENv07> 2Fusarium sp
1 PREFIX BFO: <http://purl.obolibrary.org/obo/BF0 >
PREFIX iop: <https://w3id.org/iadopt/ont/> TP R

13 3Verticillium dahliae
14 SELECT DISTINCT ?taxon_label
IO WIERE _ 4Multi-affiliation
16 ?field thing:containedInPlace data:EAST .
17 ?plot thing:containedInPlace ?field ; .
18 rdfs:label ?plot_label . 5Fungi sp
19 ?0bs sosa:hasFeatureOfInterest ?plot ;
20 sosa:observedProperty ?variable . GDichotomopilus erectus
21 ?variable iop:hasObjectOfInterest data:CHEAL ;
22 iop:hasConstraint data:D . - —
23 — Result — 7Chaetomium angustispirale
24 ?plant R0:0001025 ?plot .
25 ?plant_compartment rdf:type ENV0:00005802 ; # bulk soil 8Hypocreales sp
26 BF0:0000050 ?plant . # part of
27 ?sample sosa:isSampleOf ?plant_compartment ; s
28 rdfs:label ?sample_label . 9Fusarium culmorum
29
30 ?abundance data:abundanceIn ?sample . 10Plectosphaerella oligotrophica
3 ?asv data:assignedTaxonomy ?taxonomic_assignation ;

data:hasAbundance ?abundance . 3

?taxonomic_assignation data:taxonomy ?taxonomy . 11Cladospor|um sp
{

5 ?taxonomy data:fromDatabase <http://purl.obolibrary.org/obo/ncbitaxon.owl> ; 12Monocillium mucidum
36 rdfs:label ?taxon_label ;
37 ncbitaxon:has rank NCBITAXON:species . . . .
a8 } 13Dichotomopilus pratensis
39 UNION
40+ { 14Acrostalagmus luteoalbus
41 ?taxonomy data:fromDatabase data:customDatabase ;
42 rdfs:label ?taxon_label . &
43 } - 15Syncephalis sp
44 |}

16Eurotiales sp
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Perspectives

Queries

e (Queries library
e Modules to generate complex SPARQL queries

Web interfaces

e N/ AskOmics E
® \Web interfaces to browse data and create graphical views

Model ke

A
e Livestock holobionts modelization a
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