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Big data...wide data

“a term for data sets that are so large or complex that traditional data 
processing application software is inadequate to deal with them”

https://en.wikipedia.org/wiki/Data_set
https://en.wikipedia.org/wiki/Data_processing
https://en.wikipedia.org/wiki/Data_processing
https://en.wikipedia.org/wiki/Application_software
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Abstract
Despite a large and multifaceted effort to understand the vast landscape of 
phenotypic data, their current form inhibits productive data analysis. The lack 
of a community-wide, consensus-based, human- and machine-interpretable 
language for describing phenotypes and their genomic and environmental 
contexts is perhaps the most pressing scientific bottleneck to integration 
across many key fields in biology, including genomics, systems biology, 
development, medicine, evolution, ecology, and systematics. Here we 
survey the current phenomics landscape, including data resources and 
handling, and the progress that has been made to accurately capture 
relevant data descriptions for phenotypes. We present an example of the 
kind of integration across domains that computable phenotypes would 
enable, and we call upon the broader biology community, publishers, and 
relevant funding agencies to support efforts to surmount today's data 
barriers and facilitate analytical reproducibility.

DOI: 10.1371/journal.pbio.1002033

http://dx.doi.org/10.1371/journal.pbio.1002033


Phenotypes?

Huber and Triapitsyn (2013)

https://dx.doi.org/10.3897%2Fzookeys.658.11569


1 species
× 100 specimens
× 100 phenotypes per specimen



10,000 phenotypes 
per species



Integrated?



Approaches to phenotype data integration

Legacy data processing (mining phenotypes from published works)

Charaparser (Cui 2012)

Phenex (Balhoff 2010)

 

De-novo semantic phenotypes

SP’s Balhoff et al. 2013



Data mining application based on label match 
Homonymy

DOI: 10.1371/journal.pone.0015991

http://dx.doi.org/10.1371/journal.pone.0015991


Anatomy descriptions = Figure legends

“Mesopleural carina incomplete”

Mikó et al. 2010



Formalized Anatomy: the foundation for big 
phenotypes data

Ontologies and other knowledge organization systems



Hymenoptera Anatomy Ontology



HAO Portal, URI tables



OArCS

Wirkner et al. 2017. Systematic Biology



Semantic statement model Entity attribute: value





Semantic statement model refined
has part exactly 1 (tubular heart and ((attached to exactly 3 (ventral ligament and 
(contralateral_to exactly 1 ventral ligament))) and (attached to exactly 9 (lateral ligament and 
(contralateral_to exactly 1 lateral ligament)))) and (part of some dorso-medial region) and 
(part of some posterior region) and (part of some opisthosoma) and (has part some 
myocard) and (has partsome epicard) and (has part some (anterior margin and (adjacent to 
some (posterior margin and (part of some pedicel))))) and (has part some (posterior margin 
and (adjacent to some second dorsoventral muscle))) and (dorsal_to some posterior midgut) 
and (bearer of some sigmoid) and (bearer of some tubular) and (bearer of some fusiform) 
and (_gives_rise some posterior aorta system) and (_gives_rise some anterior aorta 
system) and (parallel_to some anterior-posterior axis) and (parallel_to some (dorso-medial 
region and (part of some opisthosoma))) and (has component exactly 2 (third ostium and 
(contralateral_to exactly 1 third ostium))) and (has component exactly 2 (second ostium and 
(contralateral_to exactly 1 second ostium))) and (has component exactly 2 (first ostium and 
(contralateral_to exactly 1 first ostium))) and (attached toexactly 10 dorsal ligament) and 
(_gives_rise exactly 1 (first cardiac artery system and (contralateral_to exactly 1 first cardiac 
artery system))) and (_gives_rise exactly 1 (second cardiac artery system and 
(contralateral_to exactly 1 second cardiac artery system))) and (_gives_rise exactly 1 (third 
cardiac artery system and (contralateral_to exactly 1 third cardiac artery system))) 

tubular heart (count: 1) (xref: OARCS:0000008):
- shape:  fusiform (PATO:000240) AND sigmoid (PATO:0001878) AND tubular 
(PATO:0002299)
- position: anterior-posterior axis (BSPO_0000013) AND dorso-medial region 
(BSPO_0000069) AND posterior region (BSPO_0000072)
- spatial relation:  located_in (RO_0001025) opisthosoma (SPD_0000003) AND 
anterior margin (BSPO_0000671): posterior margin (BSPO_0000672) pedicel 
(SPD_0000006) AND posterior margin (BSPO_0000672): 2nd dorsoventral 
muscle (OARCS:000000)) AND parallel_to (BSPO.obo#parallel_to) 
dorso-medial region   (BSPO_0000069): opisthosoma (SPD:0000003) AND 
dorsal_to (BSPO_0000089) posterior midgut (SPD:0000131) 
- constituents: first ostium (xref: OARCS:0000143) AND second ostium (xref: 
OARCS:0000142) AND third ostium (xref: OARCS:0000093) AND epicard (xref: 
OARCS:0000187) AND myocard (xref: OARCS:0000018)
- connections: gives_rise_to (Xref: OArCS:gives_rise): anterior aorta system 
(xref: OARCS:0000102) AND posterior aorta system (xref: OARCS:0000080) 
AND first cardiac artery system (xref: OARCS:0000025) AND second cardiac 
artery system (xref: OARCS:0000097) AND third cardiac artery system (xref: 
OARCS:0000098) AND attached_to (RO_0002371): dorsal ligament (xref: 
OARCS:0000203) (count: 10) AND lateral ligament (xref: OARCS:0000196) 
(count: 9 pairs) AND ventral ligament (xref: OARCS:0000200) (count: 3 pairs)

http://purl.obolibrary.org/obo/BFO_0000051
http://purl.obolibrary.org/obo/OARCS_0000008
http://purl.obolibrary.org/obo/RO_0002371
http://purl.obolibrary.org/obo/OARCS_0000200
http://purl.obolibrary.org/obo/BSPO_0000106
http://purl.obolibrary.org/obo/OARCS_0000200
http://purl.obolibrary.org/obo/RO_0002371
http://purl.obolibrary.org/obo/OARCS_0000196
http://purl.obolibrary.org/obo/BSPO_0000106
http://purl.obolibrary.org/obo/OARCS_0000196
http://purl.obolibrary.org/obo/BFO_00000050
http://purl.obolibrary.org/obo/BSPO_0000069
http://purl.obolibrary.org/obo/BFO_00000050
http://purl.obolibrary.org/obo/BSPO_0000072
http://purl.obolibrary.org/obo/BFO_00000050
http://purl.obolibrary.org/obo/SPD_0000003
http://purl.obolibrary.org/obo/BFO_0000051
http://purl.obolibrary.org/obo/OARCS_0000018
http://http//purl.obolibrary.org/obo/BFO_0000051
http://purl.obolibrary.org/obo/OARCS_0000187
http://purl.obolibrary.org/obo/BFO_0000051
http://purl.obolibrary.org/obo/BSPO_0000671
http://purl.obolibrary.org/obo/RO_0002220
http://purl.obolibrary.org/obo/BSPO_0000672
http://purl.obolibrary.org/obo/BFO_00000050
http://purl.obolibrary.org/obo/SPD_0000006
http://purl.obolibrary.org/obo/BFO_0000051
http://purl.obolibrary.org/obo/BSPO_0000672
http://purl.obolibrary.org/obo/RO_0002220
http://www.semanticweb.org/imiko/ontologies/2015/7/untitled-ontology-50#second_dorsoventral_muscle
http://purl.obolibrary.org/obo/BSPO_0000098
http://purl.obolibrary.org/obo/SPD_0000131
http://purl.obolibrary.org/obo/RO_0000053
http://purl.obolibrary.org/obo/PATO_0001878
http://purl.obolibrary.org/obo/RO_0000053
http://purl.obolibrary.org/obo/PATO_0002299
http://purl.obolibrary.org/obo/RO_0000053
http://purl.obolibrary.org/obo/PATO_0002400
http://purl.obolibrary.org/obo/OArCS
http://purl.obolibrary.org/obo/OARCS_0000080
http://purl.obolibrary.org/obo/OArCS
http://purl.obolibrary.org/obo/OARCS_0000102
http://purl.obolibrary.org/obo/OARCS_0000102
http://purl.obolibrary.org/obo/bspo#parallel_to
http://purl.obolibrary.org/obo/BSPO_0000013
http://purl.obolibrary.org/obo/bspo#parallel_to
http://purl.obolibrary.org/obo/BSPO_0000069
http://purl.obolibrary.org/obo/BSPO_0000069
http://purl.obolibrary.org/obo/BFO_00000050
http://purl.obolibrary.org/obo/SPD_0000003
http://purl.obolibrary.org/obo/RO_0002180
http://purl.obolibrary.org/obo/OARCS_0000093
http://purl.obolibrary.org/obo/BSPO_0000106
http://purl.obolibrary.org/obo/OARCS_0000093
http://purl.obolibrary.org/obo/RO_0002180
http://purl.obolibrary.org/obo/OARCS_0000142
http://purl.obolibrary.org/obo/BSPO_0000106
http://purl.obolibrary.org/obo/OARCS_0000142
http://purl.obolibrary.org/obo/RO_0002180
http://purl.obolibrary.org/obo/OARCS_0000143
http://purl.obolibrary.org/obo/BSPO_0000106
http://purl.obolibrary.org/obo/OARCS_0000143
http://purl.obolibrary.org/obo/RO_0002371
http://purl.obolibrary.org/obo/OARCS_0000203
http://purl.obolibrary.org/obo/OArCS
http://purl.obolibrary.org/obo/OARCS_0000025
http://purl.obolibrary.org/obo/BSPO_0000106
http://purl.obolibrary.org/obo/OARCS_0000025
http://purl.obolibrary.org/obo/OARCS_0000025
http://purl.obolibrary.org/obo/OArCS
http://purl.obolibrary.org/obo/OARCS_0000097
http://purl.obolibrary.org/obo/BSPO_0000106
http://purl.obolibrary.org/obo/OARCS_0000097
http://purl.obolibrary.org/obo/OArCS
http://purl.obolibrary.org/obo/OARCS_0000098
http://purl.obolibrary.org/obo/OARCS_0000098
http://purl.obolibrary.org/obo/BSPO_0000106
http://purl.obolibrary.org/obo/OARCS_0000098


Interfaces



Noctua?
Sequoa?
Konclude?

source

source

https://vimeo.com/channels/noctua/148780879
https://vimeo.com/channels/noctua/148798340


A new framework for modeling discrete phenotypic traits

Tarasov 2017  http://dx.doi.org/10.1101/188672.

Integration of anatomy ontologies and 
Evo-Devo using structured Markov 
chains

http://dx.doi.org/10.1101/188672
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