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Entity Relationships:
in vitro activity-to-compound-to-protein mapping
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Comparing Compound Sets

• Filter sources and subsets to normalise compound content

• Compare protein mappings,  document counts, and compound ratios

• Produce an all-vs.-all compound overlap matrix

• Review overlap and content differences  for 2008 
• Compare between 2006 and 2008

• Make selected Venn-type comparisons

• Compare selected  larger  merges
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Filtration of Sources and Subsets
Dataset Filtered cpds Filtration 

reduction
GVKBio 2,054,151 -8%

GVKBio Journals 658,198 -8%
GVKBio patents 1,484,218 -7%

GVKBIO DD 3,675 -4%
GVKBIO CCD 8,864 -1%

GVKBIO BACE1 5,228 -11%
GVKBIO BACE1 journals 389 -6%
GVKBIO BACE1 patents 4,901 -11%

WOMBAT 180,856 -18%
PubChem 14,965,539 -23%

PubChem Prous 4,652 -2%
PubChem PDB 5,706 -8%

PubChem actives 7,472 -3%
PubChem pharmacol 5,311 -63%

PubChem MLSMR 233,284 -1%
PunChem BindingDB 24,203 -4%

PubChem ChEBI 7,428 -31%
DrugBank all 4,545 -7%

DrugBank approved 1,341 -3%
DrugBank experimental 2,999 -6%

DNP 144,383 -26%
MDDR 176,600 -4%

MDDR launched 1,435 -5%
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Document Counts

1142

10205

26825

27286

35937

51810

0 10000 20000 30000 40000 50000 60000

BindingDB 

WOMBAT

GVKBIO DD

GVKBIO CCD

GVKBIO patents

GVKBIO journals



[7]

Protein Counts

3292
2660

1765
733

1224
1979

1625
132

818
297

1468
1146

952
339

610
1095

1356

97

0 500 1000 1500 2000 2500 3000 3500

GVKBIO
GVKBIO

GVKBIO patents
GVKBIO DD

GVKBIO CCD
WOMBAT
DrugBank 
PubChem

PubChem PDB
BindingDB 

All proteins Human proteins



[8]

Compounds-per-protein
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Pair-wise Comparison Matrix: 23 X 23

GVKBIO
GVKBIO 
Journals

GVKBIO 
Patents

GVKBIO 
DD

GVKBIO 
CCD

WOMBAT PubChem

GVKBIO 2,054,151 658,198 1,484,218 2,847 6,178 171,178 925,845

GVKBIO 
Journals

658,198 88,265 2,779 5,492 169,734 361,192

GVKBIO 
Patents

1,484,218 1,404 3,149 45,564 633,115

GVKBIO DD 3,675 33 1,060 3,513

GVKBIO CCD 8,864 2,652 7,925

WOMBAT 180,856 133,124

PubChem 14,965,539
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Coverage of Commercial Databases by 
PubChem
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Molecular Libraries-Small Molecule Repository

MLSMR 233,284,   PubChem actives   7,472
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Comparison of Journal Extractions

Document ratios  GVK:WOM:BDb 50:9:1
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GVKBIO vs WOMBAT vs PubChem
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Comparison of Approved Drug Collections



[15]

Public vs Commercial Total Merges
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Conclusions

• Database utility assessments are inadequate without direct 
comparisons of compound content, document counts and 
activity-to-protein mapping counts

• Both shared and unique  content provide value

• Based on compound content per se the pendulum is swinging in 
the public direction

• But journal and patent  compound-assay-protein mapping is still 
covered at a larger scale by commercial databases 

• Public sources have essential complementarity to commercial  
ones for the exploration of bioactive chemical space

• Users can get the best of both worlds
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