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A beautiful binding site[A beautiful binding site]
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A beautiful binding site (2)[A beautiful binding site (2)]
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A beautiful binding site (2)[A beautiful binding site (2)]
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Docking[Docking]

q Calculations were done with DOCK 3.5.54.

q Docking spheres where distributed based on

the positions of the heavy atoms of

carazolol and slightly altered to achieve

more uniform coverage.

q The T4-lysozyme insertion was removed, as

it carried a net charge of +9.

q We docked the lead-like subset of the

ZINC database, which contains about 1M

molecules.

DOCKING
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What we predicted[What we predicted]

Four classes of substrates have been predicted:

q “classic” compounds with all canonical pharmacophoric features

of antagonists.

q “bridge” compounds connecting the two walls of the binding

pocket (Thr195 to Tyr308).

q sulfonamide compounds.

q others.

We managed to acquire 12, 9, 2 and 2 compounds of each class, respec-

tively.
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Results[Results]
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Results[Results]

� Classic compounds: 4 hits.,
� Bridge compounds: 0 hits./
� Sulfonamides: 0 hits./
� Others: 2 hits.,

6 hits out of 25 tested! 24% hit rate
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The six hits[The six hits]
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For comparison: �veb2 antagonists[For comparison: �veb2 antagonists]
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Comparison 2: similarity-based clustering[Comparison 2: similarity-based clustering]
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Similarity to known b2 antagonists[Similarity to known b2 antagonists]

Computed as Tanimoto similarity using ECFP4 �ngerprints with respect

to the 8053 ligands annotated as “*adrenergic*” in WOMBAT.
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Binding mode of 1[Binding mode of 1]
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Negative control for 5[Negative control for 5]
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Negative control for 5[Negative control for 5]
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An unsuccessful compound[An unsuccessful compound]
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Ligand ef�cacy
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Receptor ligand categories[Receptor ligand categories]
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GPCRs transmit signals[GPCRs transmit signals]
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The hits are all inverse agonists[The hits are all inverse agonists]
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Is the receptor structure biased?[Is the receptor structure biased?]

Is this structure thus only able to accommodate antagonistsor inverse

agonists? Initial dockings of small agonists (epinephrine) suggested yes,

even with the “more active-state-like” receptor conformation of de

Graaf and Rognan.

However, when we docked larger antagonists

contained in WOMBAT, we were somewhat sur-

prised that they would have ranked well, too.

! we will go hunting for agonists� .

� from Greekagwnist h́V: contestant; champion; rival

Gorfe Lab, University of Texas Medical School at Houston, August 25, 2009 – p.21/24



Library bias
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Library bias of ZINC subset 1[Library bias of ZINC subset 1]
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Conclusions[Conclusions]

q The docking campaign against theb2-adrenergic receptor yielded

m a high hit rate (24 %).

m one potent binder.

m two previously unexplored scaffolds.

q Why was it so successful?

m Druggability of the site.

m Library bias.

q Open questions:

m Are there any uncharged ligands?

m Can we really identify agonists?
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