
3DM BIO-PRODICT
Henk-Jan Joosten

1. 3DM introduction

2. 3DM's patent analysis tool



1. 3DM INTRODUCTION



Here 140 sequentially distinct structures of the  
kinase superfamily are shown. These structures  
are the templates for 140 subfamily alignments,  
which combined form the kinase superfamily alignment. 

The 3D-numbers synchronize all sequences 
and allows for the transfer of mutation data 
from patents to any protein target. 



→ 140 subfamilies
→ >114.000 unique WT sequences 

3D numbers are an alignment numbering. 
All sequences and structures are 
renumbered according to the alignment.  

This connects the alignment, the structures, 
the 3DM tools and all data to each other, 
including the data 3DM collects for the 
patents. 



3DM's patent analysis tool

→ Mutation data
 literature, Patents, Swiss-Prot, OMIM, …
 > 264.605 kinase mutations searchable for effects and transferable to any target protein!

→ Structure data
 PPI, ligand contacts, bridges, solvent accessibility, flexibility/RMSD, …

→ Alignment data
 Conservation, correlated mutations, family specific residues, …

→ SNP data
 SNP databases, genome sequencing projects

→ Data- and tool integration
 All data are stored connected to the 3D numbering scheme and thus to the alignment,  
 to the structures, all 3DM tools, and each other.

MANY DIFFERENT DATA TYPES ARE COLLECTED FOR ALL SEQUENCES  
IN THESE LARGE ALIGNMENTS



2. 3DM'S PATENT ANALYSIS TOOL



3DM's patent analysis tool

→ Collection of patents for complete protein families
 › Claimed sequences
 › Claimed sequence spaces
 › Claimed mutations
 › Publication data
 › Inventors
 › Many other data types

PATENT DATA EXTRACTION



DIFFERENT ONLINE SELECTION TOOLS FOR ANALYSIS OF THE PATENTS



DIFFERENT ONLINE SELECTION TOOLS FOR ANALYSIS OF THE PATENTS

The selection 
results in 
115 patents

Here all 
granted 
patents from 
Novozymes 
are selected. 



DIFFERENT ONLINE SELECTION TOOLS FOR ANALYSIS OF THE PATENTS

Of which 92 
have been 
published 
since 2008



DIFFERENT VISUALISATION OPTIONS

Interactive 
histogram
visualising 
mutations
claimed by 
novozymes.



MANY OPTIONS FOR VISUALIZING PATENT DATA

The selected 
mutation 
data can 
instantly be 
visualized in 
any available 
protein 
structure 
or homolgy 
model. 



MANY OPTIONS FOR VISUALIZING PATENT DATA

The patented 
sequences 
can instantly 
be visualized 
in the 
phylogenetic 
tree of the 
superfamily 
for FTO 
analysis. 



SUMMARY OF THE SELECTED PATENTS IS PROVIDED

Link to 
interactive 
analysis tool 
for each 
patent

A list of the selected patents is provided.



INTERACTIVE TOOL FOR ANALYSIS A PATENT SHOWING CLAIMED 
SEQUENCES AND MUTATIONS



MOVING MOUSE OVER DATA WILL HIGHLIGHT THE CLAIM IN WHICH 3DM 
FOUND THE SELECTED DATA POINT

Mouse  
over on 
mutations
highlights 
the claim



TOOL FOR PROJECTING PATENT DATA ON A CUSTOM TARGET SEQUENCE

Here the  
cut-off was 
set on 30%  
sequence 
identity. So, 
all mutations 
claimed in 
sequences 
that are >30% 
identical are 
plotted on 
the target 
sequence. 

1.  Custom sequences can be uploaded to 3DM
2.  3DM connects the sequence to the alignment
3.  Blast searches can be performed against the 

 patented sequences
4.   Patented mutations are visualized in the target 

sequence (purple residues)



CLICKING ON A PURPLE RESIDUE PROVIDES A LIST OF PATENTS THAT 
HAVE CLAIMED MUTATIONS AT THE SELECTED POSITION



For more information visit our website: 
www.bio-prodict.nl 

or request information via: 
info@bio-prodict.nl


