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Équipe BRS
 

• Retrosynthesis: process of planning routes for chemical synthesis by iteratively searching for 
substrates/precursors of reactions starting from the final product. 

• Retro-biosynthesis: extension of retrosynthesis to other fields, biocatalysis and synthetic 
biology, aligned with green chemistry. 

• Retro-(bio)synthesis main stages consist of (i) single-step executions where substrates are 
predicted from products and (ii) a multi-step strategy to explore as efficiently as possible the 
tree of possibilities for reaching best synthesis plannings. 

• AI methods are nowadays employed within both single-step and multi-step stages.

1 — Context

3 — Multi-step approaches

4 — The specifics of retro-biosynthesis

Identify reactants given a product using template-based (1), semi-template-
based (2), or template-free (3) methods. 

Key considerations 

• Chemical reaction database: Brenda, Rhea, … 

• Molecular representation: SMILES, Fingerprint, … 

• Model evaluation: MRR, MaxFrag, … 

Representative implementations 

EHReact2, RetrosimEnz3, …
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2 — Single-step methods

Planning the selection of single-step reactions from target molecule to building blocks. 

Key considerations 

• Planning algorithms: Beam Search, MCTS, A*, Reinforcement learning, … 

• Building block molecules: buyable chemicals, chassis metabolites, …. 

• Scoring functions, assessing predicted chemicals, reactions and routes: DFRScore, … 

Representative implementations 

Retropath2.04, BioNavi-NP5, …

Assert pathway feasability 

• Reaction stoichiometry 

• Thermodynamic 

• Kinetic

Retro-biosynthesis involves enzymes as catalyst and specific reaction conditions, 
eventually taking place within a chassis.

Enzyme constraints 

• Identify an enzyme: DeepRFC, ... 

• Reaction conditions, such as solvent, pH, 
temperature, and pressure: InFlow, 
ExtractionScore, …
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