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Generic Vocabularies required for: Crop Production, Supply Chain and Value-added Traits &_

Proposed generic design pattern for annotating variables associated with biosamples :

eg CDNO conc

+ other FoodON qualities? eg CHMO process

FoodOn [NCB/ taxon + PO plant part
CO: scale CO: trait CO: method — p p

+ UO (unit ontology)
The recorded wvalue of a trait when assessed by a specific method in some biosample

DATUM QUALITY PROCESS MATERIAL ENTITY
GENERICALLY DEPENDENT CONTINUANT SPECIFIC DEPENDENT CONTINUANT OCCURRENT CONTINUANT
CONTINUANT CONTINUANT

AgrO/ENVO ?

l l FoodON — eg harvest/post harvest

sampled at a specific organismal stage from a specific environment
SremEs SPECIFIC DES;IAE\)EII\ITI'YCONTINUANT INDEPENDENT CONT|NUANT7
el ase CONTINUANT '

Graham King, Liliana Andrés Hérnandez, SCU, 2022



Perspective: global value/spend
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- Nutritional Requirements ........ you are what you eat
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Characterization of Plant Genetic Resources

Policy
« Evidence-based
= Permissions
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- Benefit sharing

Phenomics Genomics
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Additional relevant Networks - Ag and beyond
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Phenome Initiotive

https://www.usda.gov/oce/sustainability/spg-coalition

R
CpC
e % + AgBioData
S\ ™ .
Toward enhanced genomics, genetics, and breeding research .
*“4 4 outcomes through standardization of practices and protocols https '//WwwagbK)data Org/
* i across agricultural databases

PERIODIC

TABLE oFf FOOD | o
INITIATIVE https://foodperiodictable.org/



https://www.agbiodata.org/
https://www.ag2pi.org/
https://foodperiodictable.org/
https://www.usda.gov/oce/sustainability/spg-coalition

Existing meta-data standards frameworks
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Generic Vocabularies required for: Crop Production, Supply Chain and Value-added Traits

Need for generic ontologies — facilitate data comparison from biodiversity, to farm, to fork, to follicle

COMPOSITIONAL DIETARY
NUTRITION ONTOLOGY

Plant Ontology (OBO) Foundry CHMO
P Chemical Methods Ontology
Consorti

TO PATO - the Phenotype And Trait Ontology

logy of phenotypic qualities (properties, atts or characteristics)

Plant Trait Ontology T [ quatity)

A controlled vocabulary to describe phenotypic traits in plants.

30+ distinct ontologies, 1 per crop/group
lCrop Ontology aim — harmonize trait dictionaries within crops for breeders/R&D

for agricultural data [quality + method]




Generic Vocabularies required for: Crop Production, Supply Chain and Value-added Traits

( Production

( End-use |

) vO * Purpose: to annotate and compare datasets
Germplasm >-O crop NCBI Taxon ID P P
X >-Ocultivar  resolve/reuse « Domain-specific, crop-generic to maximise
f Environment () E,\ BioSample opportunities for comparative analysis
>—( abiotic NV
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Management | v O ——
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> harvest e L
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> yield 9 x e ) sition
[ Food supply ] — trait Mensuration/data acquisition
! — - — processes
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Sensory | -
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resolve/reuse/extend
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Therapeutic - _

Graham King, Liliana Andrés Hérnandez, SCU, 2022



Wheat ontology:

Flour protein content

http:/fwww cropontology.org/rdfCO_321:0000067

Total protein content (corrected to 12.5% moisture basis) in refined flour.

Ontology: Wheat ontology
Also in: [EEeEKYY

-0
& Crop Ontology

for agricultural data

Bambara groundnut ontology:

Maize ontology:

doi:10.1093/database/baab028
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Challenges for FAIR-compliant d iption and
comparison of crop phenotype data with
standardized controlled vocabularies

Liliana Andrés-Hernandez', Razlin Azman Halimi', Ramil Mauleon’,
Sean Mayes?, Abdul Baten® and Graham J. King ®"*
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Seed protein content - Measurement

https:/fcropontology.org/rdffCO_366:0000026

Standard chemical method for seed protein content method.
Ontelogy: Bambara groundnut ontology eSS

http:/fwerw.cropontology.org/irdffCO_322:0000122
Whole-grain protein content.

Ontology: Maize ontology e
Also in: [Eeeisr

Grain protein content |

Brassica ontology:

Meal protein content

http:f'wweww.cropontology.org/rdffCO_348:2000026
The concentration of proteins in the meal.

Ontology: Brassica ontology [eesEt!
Also in: [EeEegsTL

Seed protein content

http:/fwew.cropontology.org/rdffCO_348:2000023
The concentration of proteins in seeds.

Ontology: Brassica ontology et
Alsoin: [Eeegstt
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WISEcode

A common vocabulary of nutritional terms, definitions and
structured relationships — to help in consistent ‘FAIR” annotation
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Compositional Dietary Nutrition Ontology (CDNOQ) .... you are what you eat
Structured terminologies to destribe nutritional attributes contributing to human dist

Featuring
An OBO Foundry Dietary Nutritional Nutritional
Ontology Components Concentration
CDNO is registered with OBO Foundry, Ten upper level subeiasses and The starting point for CONO -
and has been developed in conjunction hierarchical classification for »500 terms quantifying food compasition
with ather OBO Foundry ontologies. used to describe chemical food
compasition.
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Harvest to Health Dietary Roles Nutritional Attributes

Use cases focusing on variation in plant A biclogical role may be assigned toa Attributes that inhere in & foed material

genetic resources and agricultural supply  dietary nutritional companent based on or any nutritional component and may
chaine. avidence that supports a function contribute to 3 dietary role.

aefined at different levels

CDNO resources on
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https://icgrc.info/

E CDNO demonstration browser - beta-test v2.1 @ www.cdno.info

File View About

CropStoreDB for cs_nutrition data v2.01

data sourced from food composition table..Canadian Nutrient File at https:/ ffood-nutrition.canada.ca/cnf-fce findex-eng.jsp

csv 10.2 Connected to: localhost

EE o % Food Compasition

CDMNO T
Food Composition Tables Canada : CHEBI:36080 protein conc.
Nutritional Component No change from USDA
oy Navigator Food state Food group 50
D N ( @® Al ® Al 30
fresh Fruits and fruit juices
::':.l':ﬂ-'C)‘- HEaraL DIE IAEY raw Lequmeg and Lequme Prnductg 70
MUTRITION ONTOLOGY Ee:--l;hdc:r raw Muts and Seeds Nubi
. olle R utnent tag
Clazs protem (CHEEI:36080) - canned SDHCEE and Herbs &0
dried Vegetables and Vegetable Products PROTEIM o
Component frle S 50
-
protein - rozen 3058 Num. of food types =
40
CHEEL:36080 -
30
Food selected .|  FooDON:00002775 =
oncentration 1 20
. - food_descripti # obs. tr. val. nutrient descriptiol =
COMO0200040 - Pod_ E{llptlﬂ-n o nutr. val. nutrient_source_descriptio CHEBI:36030 conc.
Fish, smelt, dried 1 56 Mo change from USDA 10
=3 RI__EIDt' CONO:0000007 Seaweed, spirulina, dried 2 57 Mo change from USDA 80 0
e ash (EMVO:02000000) |
1 Snacks, pork skins, barbecu B 38 Mo change from USDA | 0 500 i,000 1,500 2000 2,500 3,000
=[] carbohydrate (CHEBI:16646) F’_ 9 &0 . e T
=[] dry plant matter (CDNO:0000002) Soy protein concentrate (pr 360 58 Mo change from USDA
¥ P P g 70
=[] lipid (CHEBI:18058) .
=[] mineral nutrient (CHEEBI:157164) S0y protein concentrate (pr 360 38 No change from USDA &0 i 10 | = I:uinsFrEq' distribution of CHEBI:36080 protein conc.
(1] plantsecondary metabolite (CONO:0000M Fish, herring egqgs, native, P 1 60 Mo change from USDA o i L4001
L] protein (CHEBI:36080) snacks, pork skins, plain 20 81 Mo change from USDA % 20 £ 1,200
= It (CHEBI: 24858 i -
..% i;ﬂrimn (GHEBI'BI};EB'l Fish, salmon, red (sockeye), 2 61 No change from USDA = 40 E 1,000
» (2] water (CHEBI:15377) ' Fish, steelhead trout, meat, 1 77 Mo change from UsSDA 30 E &00
Egg, chicken, white, dried 2 81 Mo change from USDA 20 “E 600
Soy protein isolate (prepar 233 21 Mo change from USDA 10 § 400
L¥)
Soy protein isolate (prepar 233 21 Mo change from USDA 200
P Sweets, gelatin, dry powdel 1 88 Mo change from USDA 0
s 0 20 40 &0 a0 100
< s || [+ ; L ma/100g
A

%e5eed®  protein

June 2022 - data solely for demonstration use only

[1
X




B CDNO demonstration browser - beta-test v2.1 @ www.cdno.info data sourced from food composition table..Canadian Nutrient File at https:{ [food-nutrition.canada.ca/cnf-fce findex-eng.jsp = O'X

File View About
CropStoreDB for cs_nutrition data v.2.01 csv. 10.2 Connected to: localhost June 2022 - data solely for demonstration use only

B o % Food Compasition

CDOMNO

Food Composition Tables Canada = CHEBI:36080 protein conc.
Nutritional Component No change from USDA 55
&)/ Navigator Food state Food group i
D N @® Al Al
fresh Fruits and fruit juices 45
COMEQSITICNAL DIFTARY raw
MUTRITION ONTOLOGY fresh or raw 40
- baoiled = i Mutrient tag
Clazs protein (CHEBI:36020) . canned Spices and Herbs 35
dried Vegetables and Vegetable Products PRCOTEIM o
Component f [z = 30
=
protein B rozen 111 Mum. of food types =2 o
CHEBI:36080 : oo solocted 20
LR - FOODOM:00002775 | = ic
Concentration 1
: - food_description # obs. nutr.val. nutrient_source_descriptiol ~ 10
CDNO:0200040 = -descriptio : LS Sesini CHEBI1:36080 conc.
Seeds, watermelon seed ke 15 28 Mo change from USDA 5
=3 Root: CDNO:0000001 Seeds, pumpkin and squasl 1 30 Mo change from USDA =L 0
=2 ash (ENVO:02000080) _ = : . . - . -
s(2] carbohydrate (CHEBI:16646) Seeds, pumpkin and squasl 1 30 Mo change from USDA S -
e[Z3 dry plant matter (CONO:0000002) Seeds, pumpkin and squasl 3 30 Mo change from USDA 40
(2] lipid (CHEBI:18058) - .
=23 mineral nutrient {(CHEBI:167184) Seeds, sesame flour, high-f ! 31 No change from USDA 35 10 | = hinsFrEq' distribution of CHEBI:36080 protein conc.
(23 plant secondary metabolite (CONO:000001 Seeds, cottonseed kernels, z 33 Mo change from USDA o 30 45
i ] protein (CHEBI:36050) | Seeds, safflower seed meal 1 36 Mo change from USDA % - g 40
=[] salt (CHEBI:24588) : _ = 8 35
o[ vitamin (CHEBI:33229) Seeds, sesame flour, partia 5 40 Mo change from UsSDA 20 = .
e[23 water (CHEBI:15377) Seeds, cottonseed flour, ps 1 41 Mo change from UsSDA s 25
15 w“
Seeds, sunflower seed flou 11 48 Mo change from USDA o 20
10 £ 15
Seeds, cottonseed meal, p: 1 4% Mo change from USDA § =
LE]
Seeds, sesame flour, low fa 2 50 Mo change from USDA < 5
P Seeds, cottonseed flour, lo & 50 Mo change from USDA o HE o
- 0 10 20 30 40 50 60
- - 0 mag/1004g

< >

Seeds, sesame flour, partially defatted |




Dataset use:
Material
component
concentration

B
C
D

Legend:
- Label

- [Ontology : ID]

nutritional component concentration in food material that is a plant food product

A CDNO: ‘Dietary chemical component’ class

[CDNO:0100001]: (' '[CHEBI:28057] derived from ‘starch’ [CHEBI:28017])

B CcDNO: ‘Chemical component concentration’ class

(‘concentration

inc

that is a

[CDNO: CDNO:0200468]:

' [PATO:0000033]

P

[CDNO:0100001] material entity’ [BFO:0000040])

FoodOn: ‘Food Material’ class (crop production process)

[FOODON:00003402]

FoodOn: ‘Plant food product’ class (organismal materials)

(

[FOODON:00002775]:
[PO:0009010] and derives from some

[NCBITaxon:115715])




Generic Vocabularies required for: Crop Production, Supply Chain and Value-added Traits &_

Proposed generic design pattern for annotating variables associated with biosamples :

eg CDNO conc

+ other FoodON qualities? eg CHMO process

FoodOn [NCB/ taxon + PO plant part
CO: scale CO: trait CO: method — p p

+ UO (unit ontology)
The recorded wvalue of a trait when assessed by a specific method in some biosample

DATUM QUALITY PROCESS MATERIAL ENTITY
GENERICALLY DEPENDENT CONTINUANT SPECIFIC DEPENDENT CONTINUANT OCCURRENT CONTINUANT
CONTINUANT CONTINUANT

AgrO/ENVO ?

l l FoodON — eg harvest/post harvest

sampled at a specific organismal stage from a specific environment
SremEs SPECIFIC DES;IAE\)EII\ITI'YCONTINUANT INDEPENDENT CONT|NUANT7
el ase CONTINUANT '

Graham King, Liliana Andrés Hérnandez, SCU, 2022



6.

Discussion Topics

Value of establishing generic design pattern from outset
- flexible, extensible beyond nutritional concentrations

Pros and cons of proposed design pattern vs entity/quality approach
- additional information content

Is Recorded Value (continuent) the agreed end-point and

- a synonym of measurement datum??

Proposal for combinatorial processes (occurrent) for methods, with domain-

relevant hierarchies
- see Google Sheets
- which OBO ontology should be adopted to modify?

Any specific definitions requiring input from wider community-consultation

How to map onto eg AOAC proprietary methods used in many analytical labs


https://www.aoac.org/

Administration

also for sessions 11, 1l

* Where will these issues be discussed/open following this meeting?
- GitHub (FoodOn and/or CDNO, AGRO etc)

* Funding opportunities/resources to develop further
— interested parties in supply chain from PGR to Human Nutrition






Is recorded value asynonym of ‘measurement datum’ °?

_J“.—generieelly dependent continuant
"} information content entity
—data item

-] measurement datum

| scalar measurement datum
—time stamped measurement datum

Measurement (noun)

Measurement (verb)

A measurement datum is an information content entity that
IS a recording of the output of a measurement such as
produced by a device. -

a unit or standard of quantification (continuant, quality)

e.g. the value record ed, may be continuous or multi-state variable

the act of measuring (occurrent, process)

e.g. by a particular (multi-step) @SSay method

can include by calculation, assay,



Assay (noun) analysis carried out to determine the content or quality (

Assay (verb) to determine the content or quality of something (occurrent, process)
e.g. planned process with objective to produce information about a material
entity that is the evaluant (analyte), by physical examination of it or its proxies.
(OBI definition)



