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Atoms-to-Atom-Maps



The Problem with Atom-to-Atom Maps

Graphormer

RXNmapper

# correct Atom-to-Atom-Maps

Source: Arkadii Lin et al. 2021 ‘Atom-to-atom Mapping: A Benchmarking Study of 
Popular Mapping Algorithms and Consensus Strategies’, molecular informatics

https://onlinelibrary.wiley.com/authored-by/Lin/Arkadii


Step 4. The sugar cyclises 
outside the enzyme active 
site.

Step 3. Asp109 deprotonates 
water which deprotonates 
Glu182 in an inferred step.

Step 2. The oxyanion 
collapses, initiating 
nucleophilic addition of the 
intermediate to the 
glyceraldehyde-3-phosphate 
at the carbonyl carbon. The 
oxyanion formed 
deprotonates Asp109

Step 1. Glu182 deprotonates 
the C1 carbon of the 
substrate, which initiates 
double bond rearrangement 
to form the enol-intermediate

Source: 
www.ebi.ac.uk
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RCLASS  - a Possible Solution?
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RCLASS as Graph Rewriting Rules



RCLASS as Graph Rewriting Rules



RCLASS  - RDM Patterns

C1b-C1y:*-C1y:C5a+O1a-C1z+O1a
Left RXN side:
C1b:*:C5a+O1a
Right RXN side:
C1y:C1y:C1z+O1a

Definition formulas describe the 
environment of the reaction atom 

Three Parts:
Red: (R-Atoms) how the 

environment of the 
R-atom changes

Blue: (D-Atoms) which atoms 
combine/split from the 
R atom

Yellow: (M-atoms) which atoms in 
the environment 
of the R-atom do not 
change 

C5a-C1z:*-O2x:C1b+C1b+O5a-C1b+C1y+O1a
Left RXN side:
C5a:*:C1b+C1b+O5a
Right RXN side:
C1z:O2x:C1b+C1y+O1a

Reaction Atom I Reaction Atom II



C1b-C1y:*-C1y:C5a+O1a-C1z+O1a
C5a-C1z:*-O2x:C1b+C1b+O5a-C1b+C1y+O1a

Left recation side:
C1b:C5a+O1a
C5a:C1b+C1b+O5a
Right reaction side:
C1y:C1y:C1z+O1a
C1z:O2x:C1b+C1y+O1a

RCLASS  - Reconstruction – Trees out of RDM 
Patterns

RDM Patterns

C1b C1y

C5a O1a C1y C1z O1a

C1b

C5a

O5a C1b O2x

C1z

O1yO1a C1b

constructed tree structure



RCLASS  - Reconstruction Assemble to molecule Sub-

structure
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RCLASS  - puzzling and control to rewriting 
rule
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Atom-Atom-Mappings out of RCLASSes



Atom-Atom-Mappings out of RCLASSes
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