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„Small can lead to big:  
complex phenotype 

explained by small genotype 
mutation. “ 

 
 

Abstract:  
For many developmental processes in animals and plants, 
gene regulatory networks are used to explain the observed 
behaviour. During the last years it became more and more 
clear that genetic models are infact no more than cartoons. 
They describe the overall logic, however, the processes 
cannot be adequately modelled without making numerous 
assumption on the mathematical parameters. To address this 
problem, we focus on a simple patterning system in plants 
that creates a two-dimensional trichome pattern on the leaves 
in Arabidopsis thaliana. When analysing weak alleles of one of 
the key genes, we discovered that point mutations lead to a 
drastic reduction of the interaction with a second key gene. 
We demonstrate that the change in this one parameter is 
sufficient to explain a complex range of patterning 
phenotypes. Our study elucidates how details matter in the 
genotype-phenotype mapping. To our knowledge, this is the 
first report documenting the mechanistic relevance of one 
parameter on complex patterning processes. 
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