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Mutual Catalysis
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Autocatalytic Set
Chemical reaction network with:

1. Each reaction catalyzed by at 
least one molecule from the 
set.

2. Each molecule produced from 
the food set through reactions 
from the set.

1. Food = environment
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(Hordijk, Steel & Kauffman,
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Autocatalytic Subsets

(Hordijk & Steel, BioSystems, 2017)



Evolvable “Protocells”

(Hordijk et al., Life, 2018) Time



Autocatalytic Set in E. coli

(Sousa et al., Journal of Systems
Chemistry, 2015.
Network image: KEGG)



A Cooperative Origin of Life
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