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The importance of plant proteomics

Plants: 

•make up more than 80% of the planet‘s biomass

• are foundational for global ecological and economic
systems

source: BBC news

source: The Guardian
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Why did so many plant proteins remain
uncharacterized for such a long time?

•plant genomes are complex: 
• polyploidity

•whole-genome duplications

→ Plants have mulitple near-identical proteins

• hexaploid
• > 100,000 genes
• 42 chromosomes

source: https://agricsite.com/wheat-farming/

• diploid
• ca. 30,000 genes
• 46 chromosomes

source: https://www.innerbody.com/image/musfov.html

https://agricsite.com/wheat-farming/
https://www.innerbody.com/image/musfov.html


An evolution-informed protein
grouping approach

Orthogroups (OGs): “Sets of genes in modern 
organisms that derive from the same original 
gene in those organisms‘ last common ancestor.“ 
(McWhite et al., 2020)

• eggNOG-mapper
• eggNOG database

• highly related proteins clustered into same OG
• overcome problem of polyploidity and redundant 

proteins



The dataset



Co-fractionation mass spectrometry
(CF-MS)

1. Chromatography/Fractionation

• separate protein complexes into 
fractions

2. Mass Spectrometry (MS)

• identify proteins within
fractions

• elution-profile
• co-elution



A cross-species OG detection profile



Computational framework

• for the identification of co-eluting proteins

•supervised Machine Learning approach

→ probabilistic CF-MS score: likelihood of a 
physical association



Identification of many new complex
members

•unsupervised hierarchical clustering



Differences in protein interactions in 
plants and humans

•arrangements of interacting proteins→ species-
specific subunits

•analog assemblies
• similar functions
• different molecular interactions

→ Sequence analysis not always suffices to
predict the function and structure of a protein
complex. 



Findings that could help solve food crop
problems

• linking protein interactions to phenotypes
• identification of complexes involved in pathogen 

defense
• example: CHIB-OSM34, involved in combatting gray

mold infections
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Link to the quiz: https://forms.gle/g6ygUuGeyK4icJBL6

Thank you for your attention.
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