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Bitter taste is a significant factor in animal’'s choice of food. Animals avoid eating bitter food

components, many of which are toxic. Nevertheless, it is known today that bitterness is not always
noxious, and that some of the bitter compounds have beneficial effects on health. These days we
are in the middle of a “revolution” in bitter taste research following the finding that bitter receptors
(a subfamily of GPCRs) are not only present on the tongue but also in many other organs such as
the stomach, intestine, nasal and sinus cavities. Recent studies suggest that bitter receptors aid
the digestive process, have an impact on respiration and are involved in activating the immune
system. Therefore, the bitter taste receptors now emerge as novel drug targets.
We aim to identify common properties of bitter compounds and to predict additional ones. To this
end we established BitterDB' a database of bitter compounds, available at
http://bitterdb.agri.huji.ac.il/bitterdb/, which currently includes over 600 compounds that were
reported to be bitter for humans.

Recently we gathered structures of over 1500 compounds that are likely to be non-bitter.
Chemoinformatic analysis of these sets suggests a chemical sub-spaces that bitter and non-bitter
compounds occupy compared to random set of molecules (represented by the ChEBI dataset). We
found sets of topological and ADME (absorption, distribution, metabolism, and excretion)/TOX
descriptors that can partially distinguish between bitter and non-bitter compounds. Predictions of
bitterness based on chemical structure and molecular descriptors are currently underway. In
parallel, co-occurrence of compound name with the word "bitter" in PubMed publications was
analyzed and resulted in a set of over 500 likely bitter compounds within clinically approved drugs
and ChEBI molecules. These findings indicate the feasibility of predicting bitterness despite
extreme variability among known bitter compounds and may facilitate potential repurposing of
existing drugs for novel indications via their action on bitter taste receptors®.

[1] wiener, A., Shudler, M., Levit, A. & Niv, M. Y. Nucleic Acids Res, 40 (2012), D413-419, doi:gkr755
[pii]10.1093/nar/gkr755.
[2] Levit, A. et al. The FASEB Journal, doi:10.1096/fj.13-242594 (2013).


http://bitterdb.agri.huji.ac.il/bitterdb/

	Program
	Monday 23 June
	Tuesday 24 June
	Wednesday 25 June
	Thursday 26 June
	Friday 27 June
	[L7] The use of biological descriptors of chemical compounds to enrich traditional cheminformatics applications
	Alexander Tropsha
	University of North Carolina, Chapel-Hill, USA
	Institute of Pharmacy and Food Chemistry, University of Würzburg, Am Hubland, D - 97074 Würzburg
	[P50] Development of an universal workflow for the preparation of molecular databases for Virtual Screening
	KNIME
	Introduction
	Starting with MATLAB and MALSAR
	Install MATLAB
	MALSAR

	Dataset
	Exercise 0: Introduction to the MATLAB system
	Exercise 1: Single task learning
	Exercise 2: Multi-task learning introducing sparcity
	Exercise 3: Optimizing one parameter
	Exercise 4: The L21 algorithm
	Exercise 5: Interactions between tasks
	Conclusions

	Bibliography
	1. Introduction: aim and context
	2. Material: query and searched database
	3. Methods
	VolSite and Shaper
	ROCS

	4. Programs and input data
	5. Exercise 1: Binding site comparison
	6. Exercise 2: Ligand shape analysis
	7. Conclusions
	Bibliography




