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The present situation

How to exchange and compare information about phenotyping experiments?

Standarisation is necessary!
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Problem 1 – File formats

3

Free text description – e.g. .doc, .txt file, article



Problem 1 – File formats
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Tables, spraed sheets – e.g. .xls file



Problem 1 – File formats
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Mashine readable formats – e.g. .xml file



Solution 1 – Standard file format

ISA-TAB file

• Universal schema

• Already accepted in other 
domains, e.g. metabolomics

• Human- and machine-readable

• Hierarchy of text files
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Structure of ISA-TAB format
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Investigation
General information about goals, researchers, 
methodology, publications

Study
Information about biosource: species, variety, treatment

Assay
Information about measurements: technology, parameters, 
protocols, replications, methods of processing of data

Data
Measurements: raw data, processed data, traits descriptions



Is a common data format enough?
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Is a common data format enough?
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Some information is missing!



Problem 2 – Necessary information
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Variable water regimen Variable temperature Different plant varieties

„Other factors for all plant 
were the same”

„Other factors for all plant 
were the same”

„Other factors for all plants 
were the same”

All factors that could influence results must be reported



Solution 2 – MI standard

Minimum Information About … 

• minimum amount of metadata for specific aim

• accepted in biological research, e.g.
– … Microarray Experiment (MIAME) 

– … Proteomic Experiment  (MIAPE)

– … Genome Sequences (MIGS)

– … Plant Phenotyping Experiment (MIAPPE)

• checklist
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• Study

• Environment

• Biosource, treatments

• Experimental design

• Sample
collection, processing, management

• Phenotypic traits
type, measurement protocol, processing protocol, 
scale, units
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Solution 2 – MI standard



• Study

• Environment

• Biosource, treatments

• Experimental design

• Sample
collection, processing, management

• Phenotypic traits
type, measurement protocol, processing protocol, 
scale, units
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Solution 2 – MI standard

Is mentioning all information enough?



Is mentioning all the information enough?
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Is mentioning all the information enough?
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1 + 1 1 plus 1

Are the descriptions the same?



Problem 3 – Clarity of concepts
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• „Water content”
• „Relative water content”
• „Leaf water content”
• „Content of water in leaves”
• „Moisture”
• „Tissue moisture”
• „Zawartość wody”
• „Wilgotność względna”
• …



Problem 3 – Clarity of concepts
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Observable traits
• what is measured? plant part, property

• how measured? device, parameters, sample size

• how processed? programs, algorithms

• how expressed? Units

• „Water content”
• „Relative water content”
• „Leaf water content”
• „Content of water in leaves”
• „Moisture”
• „Tissue moisture”
• „Zawartość wody”
• „Wilgotność względna”
• …



Problem 3 – Clarity of concepts
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Observable traits
• what is measured? plant part, property

• how measured? device, parameters, sample size

• how processed? programs, algorithms

• how expressed? Units

• „Water content”
• „Relative water content”
• „Leaf water content”
• „Content of water in leaves”
• „Moisture”
• „Tissue moisture”
• „Zawartość wody”
• „Wilgotność względna”
• …

How to assure clarity of description?



Solution 3 - Ontologies
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• Formal representation of knowledge
• Terms and relations
• Hierarchical structure
• Domain specific
• Created by a community
• Publically available



Solution 3 - Ontologies
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• „Water content”

XO:00315

• „Relative water content”

• „Moisture”

• „Tissue moisture”

• „Zawartość wody”

• „Wilgotność względna”

XO:00315
Definition: water content in tissue measured as % of dry mass

Synonyms: moisture, water content, zawartość wody

Units: % 



Solution 3 - Ontologies
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• „Water content”

XO:00315

• „Relative water content”

XO:00317

• „Moisture”

• „Tissue moisture”

• „Zawartość wody”

• „Wilgotność względna”

XO:00315
Definition: water content in tissue measured as % of dry mass

Synonyms: moisture, water content, zawartość wody

Units: % 

XO:00317
Definition: relative water content in tissue, calculated as …

Synonyms: relative moisture, wilgotność względna

Units: dimentionless



Solution 3 - Ontologies
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• „Water content”

XO:00315

• „Relative water content”

XO:00317

• „Moisture”

XO:00315

• „Tissue moisture”

XO:00315

• „Zawartość wody”

XO:00315

• „Wilgotność względna”

XO:00317

XO:00315
Definition: water content in tissue measured as % of dry mass

Synonyms: moisture, water content, zawartość wody

Units: % 

XO:00317
Definition: relative water content in tissue, calculated as …

Synonyms: relative moisture, wilgotność względna

Units: dimentionless



Understandable standards
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1+1 1 plus 1



Understandable standards
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1+1 1 plus 1



The ideal situation
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Hands-on
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Consider an experiment

• Aim: study tolerance of barley varieties to drought

• Experimental design: complete blocks, 5 replications

• Measured traits – phenotypic:
– stem length

– stem colour

– stem diameter

• Presented as simplified ISA-TAB structure:
http://tinyurl.com/workshopPoznan → IPG → excercise.xlsx

http://tinyurl.com/workshopPoznan
http://tinyurl.com/workshopPoznan


Hands-on

Task: Annotate the experiment 

• Add missing information (marked as ‘?’) by 
annotating corresponding free text with ontology 
terms

• Use the ontology browsing tools to search for 
matching terms (see next page)

• Some of the suggested ontologies are specified at 
the begining of investigation file (section ‘Ontology 
sources reference’)

27



Resources

Ontology browsers:

• http://www.ebi.ac.uk/ontology-lookup/

• http://bioportal.bioontology.org/

• http://gramene.org/plant_ontology/

• http://www.cropontology.org/
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http://www.ebi.ac.uk/ontology-lookup/
http://bioportal.bioontology.org/
http://gramene.org/plant_ontology/
http://www.cropontology.org/


Other links

• Minimum Information standards 
http://mibbi.sourceforge.net/portal.shtml

• ISA-TAB format
http://isatab.sourceforge.net/format.html
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http://mibbi.sourceforge.net/portal.shtml
http://isatab.sourceforge.net/format.html


Thank you for your attention 
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