
However, in plant NLR pairs and networks sensor NLRs do not oligomerize3

AI modelling of protein structures 
can distinguish between sensor and 
helper NLR immune receptors
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What is an NLR?

Plant nucleotide-binding domain and leucine-rich repeat (NLR) immune receptor 
proteins exhibit remarkable evolutionary dynamics, co-evolving in an arms race 
with rapidly adapting pathogens¹. They roughly comprise 1% of plant proteins².

NLRs can function in diverse configurations, including singletons, pairs, and 
intricate hierarchical networks, to effectively recognize and combat invading 
threats¹. In NLR pairs and networks sensor NLRs detect pathogen secreted 
effectors but require helper NLRs for immune signaling. Upon activation, 
singleton and helper NLRs oligomerize, insert into the plasma membrane, and 
act as calcium channels.¹
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NLRs oligomerize upon activation

Helper NLRs produce higher confidence AlphaFold 3 
resistosome models compared to their paired sensors4
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Q Can we classify sensor and helper NLRs 
using unbiased AI structural modeling?
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Functionally paired NLRs can be 
phylogenetically monophyletic or dispersed

Helixer annotation of 230 
superasterid genomes

RefSeq annotation of 
180 green plant genomes

Our  NLR datasets

In NLR networks helpers produce higher 
confidence models compared to sensors7
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Phylogenetic tree of 4936 NLR 
proteins from 11 monocot and 2 

dicot species4
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AI modeling of protein structures as a 
gene functional phenotyping approach?

Perspective

Singleton NLRs can duplicate and evolve into 
sensor-helper pairs.
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Often phylogenetically distant NLRs can evolve 
to form functionally dependent pairs.
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