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The usual way of working together is sequential

… and not interactive
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currently what people do  
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in an ideal world
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how can We do it !
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2007:
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Roche 2007: Re-Scaffolding Using Vectors

define “Exit Vectors” search 3D fragment library

=> ReCore. Software development by Maass, Rarey (ZBH, Hamburg) and Roche  

Maaß, Schulz-Gasch, Stahl Rarey, J. Chem. Inf. Mod., 47, 390-399 (2007)
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Synthetic Access Checks & User Chemistry

Input mol2Input mol2
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Interactive Querying 
with chemists 
being d’accord!
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Search Engine

optional: 
- shape
- binding site
- in/exclusions etc.
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Link, Merge, Grow Fragments

ReCore
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Fragment Linking – A First, Simple Example

How close do we get to Howard et al.‘s JMC success with Thrombin? 

Howard et al., JMC 49 1346 (2006)

IC50 : 330M

IC50 : 12M

IC50 : 1.4nM
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Fragment Linking – A First, Simple Example

ReCore Queries with alignment of ligand PDBs 2c93 and 2c90:

This is too easy! Roche do not 
have simple –Cm Hn – as linkers,
so we don’t either…
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Fragment Linking – A First, Simple Example

Can we ‘carve out’ the amine? And still link to the chlorophenyl?
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Fragment Linking – A First, Simple Example

Yes, that’s possible:

IC50 : 1.4nM

Found first (= Rank 1):

IC50 : ??

published structure:
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... and: Fragment Merging

The idea: Connect multiple known fragment binders where they overlap.



16© BioSolveIT 2010

A Tough Merging Example

Thymidylate Synthase Inhibition à la Sunesis (Erlanson et al., PNAS 2000 97 9367)
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PDB: 1F4E
Ki : 1.1mM
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Km : 14mM

“…tosyl group is in roughly the same 
position and orientation as the benzamide 
moiety of methylenetetrahydrofolate…”
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-O2C

24M,
further opt’d to 330nM
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A Tough Merging Example

Thymidylate Synthase Inhibition à la Sunesis (Erlanson et al., PNAS 2000 97 9367)

“…tosyl group is in roughly the same 
position and orientation as the benzamide 
moiety of methylenetetrahydrofolate…”

mTHF

Tosylproline
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A Tough Merging Example

Thymidylate Synthase Inhibition à la Sunesis (Erlanson et al., PNAS 2000 97 9367)
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Published Result
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ReCore Rank 8
after 1sec.

To ensure the result accommodates in the pocket 
the input ligand envelope shape was used.
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A Tough Merging Example
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A Growing Example
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Growing into a 
 

Interaction Pattern
Bcl-2 protein example from Abbott (Oltersdorf et al, Nature 435 (2005) 677).

Let us try to get the -stacking right as in the original finding in ABT-737





2 vectors are needed for the Query:
a) Exit Vector       
b) -interaction ‘Pharm. Feature’
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Growing into a 
 

Interaction Pattern
The Result in 2D: 

ABT-737

ReCore Solution No.11:
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Growing into a 
 

Interaction Pattern
Solution No. 11 in comparison to ABT-737 (green): 
Almost identical positions obtained!
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A Recent JACS Review by John van Drie
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User Centric GUI Development

• No learning curve -> instant productivity
• Haptics, aesthetics, simplicity -> fun to use
• By design: answers that matter to user

Use Cases Test

Improve

Implement



26© BioSolveIT 2010

BioSolveIT FBDD Portfolio
To Sum Up:

Be more productive: put trust in teams! Save time!

Perform FBDD and scaffold hopping quickly to get a 
novel chemistry fix

Easy access to computational techniques with user 
centric designed software
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