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Problem: what kind of ligands 
fit my protein structure?

 Kinds of interactions:
 hydrogen bonds
 shape complementarity
 hydrophobic effect

 Functional groups
 binding only
 reactive



The SuMo system

 Searches for functional sites
 structure-based, fold and sequence independent
 works by comparison of protein structures or sites

Results
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Limits of 
comparison-

based 
approaches

 Sequence motifs

 Main chain fold

 Superposable sites

 Equivalent sites

 Non-equivalent sites
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 microsites

 larger sites



Microsites in SuMo

 Microsite =
 3 anchors forming a triplet of bounded size
 atomic shape



Sites of arbitrary size

 Connected triplets
 virtual hinges
 angles
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Comparison (I)
matching microsites

 Matching the triangles
 chemical groups of same type and
 same orientation
 edges of similar length

 Matching the shape in the region of the 
triangle
 weighted shape
 comparison of weighted volumes



Comparison (II)
extended matched sites

 pairs of similar 
triplets

 double 
connection rule

 extraction of 
independent 
subgraphs
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 NTP binding

 unknown function



When the lateral chains 
don't help much: 

P-loop NTP-binding sites
 Poor Prosite motif [AG] - x(4) - G - K - [ST]

 Phosphate-main-chain H-bonds





Usefulness
 Different folds, similar sites

 Known ligand & site?
 estimation of cross-reactivity
 search for functional families

 Unkown function?
 prediction of ligand binding sites on drug targets
 structural genomics: search for protein activity
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Practical information & conclusions

 Implementation
 in a concise, safe and fast programming 

language: Objective Caml (OCaml)

 Availability
 public: http://sumo-pbil.ibcp.fr
 private: http://www.medit.fr

 References in the field
 http://martin.jambon.free.fr/search-protein-3D-

sites.html

 See my ISMB poster #A-82


