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Understanding the metabolic fate of small organic mole-
cules is of fundamental importance to the successful
design and development of drugs, nutritional supple-
ments, cosmetics and agrochemicals [1,2]. In the current
study we investigated how the products of metabolism
differ from their parent molecules by analysing a large
dataset of experimentally determined metabolic transfor-
mations (Figure 1). This dataset was split into three spe-
cific chemical domains representing approved drug

molecules, human metabolites and molecules from tradi-
tional Chinese medicines to allow individual analysis. We
also quantified the impact of individual Phase I and
Phase II metabolic reactions on calculated chemical
descriptors using MetaPrint2D [3] and suggest new
approaches to utilise metabolism for the design of drugs
and cosmetics. The last section of this study investigates
the properties of metabolites found in the bile, faeces and
urine and analyses their commonalities and differences.

How does metabolism alter the
physicochemical property space
from substrate to metabolic
product?

What physicochemical property
space do approved drugs, human
metabolites and natural products
(molecules related TCM) occupy?
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Figure 1 Four important questions pertinent to the design and development of new molecules with favourable ADME properties
addressed in this work. d, approved drugs; h, human metabolites; t, molecules from traditional Chinese medicines; MW, molecular weight.

What shifts in physicochemical
property space do individual
metabolic reactions introduce into

What are the physicochemical
properties of metabolites found in
the bile, faeces and urine?

molecules?
Phase |1ogP shas: dired), higreeny, ibkue) § o ime, s evetan,
o 4
:
&
>
% o g
§ s
> £
1 3
<
4
&
~
g
-
2
-2 -1 ] 1 2
logP shift b i id e B

* Correspondence: rcg28@cam.ac.uk

"Unilever Centre for Molecular Sciences Informatics, Department of
Chemistry, University of Cambridge, Lensfield Road, Cambridge, CB2 TEW, UK
Full list of author information is available at the end of the article

@ ChemistryCentral

© 2013 Kirchmair et al,; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.


mailto:rcg28@cam.ac.uk
http://creativecommons.org/licenses/by/2.0

Kirchmair et al. Journal of Cheminformatics 2013, 5(Suppl 1):012
http://www.jcheminf.com/content/5/51/012

Author details

'Unilever Centre for Molecular Sciences Informatics, Department of
Chemistry, University of Cambridge, Lensfield Road, Cambridge, CB2 1EW,
UK. *TNO Research Group Quality & Safety, P.O. Box 360, 3700 AJ Zeist, The
Netherlands. *Leiden/Amsterdam Center for Drug Research, Leiden
University, 2333 CC Leiden, The Netherlands. “Netherlands Metabolomics
Centre, 2333 CC Leiden, The Netherlands. Unilever R&D, 3133 AT
Vlaardingen, The Netherlands.

Published: 22 March 2013

References

1. Schroeder K, Bremm KD, Alépée N, Bessems JGM, Blaauboer B, Boehn SN,
Burek C, Coecke S, Gombau L, Hewitt NJ, Heylings J, Huwyler J, Jaeger M,
Jagelavicius M, Jarrett N, Ketelslegers H, Kocina |, Koester J, Kreysa J, Note R,
Poth A, Radtke M, Rogiers V, Scheel J, Schulz T, Steinkellner H, Toeroek M,
Whelan M, Winkler P, Diembeck W: Report from the EPAA workshop: In
vitro ADME in safety testing used by EPAA industry sectors. Toxicol In
Vitro 2011, 25:589-604.

2. Kirchmair J, Williamson MJ, Tyzack JD, Tan L, Bond PJ, Bender A, Glen RC:
Computational prediction of metabolism: Sites, products, SAR, P450
enzyme dynamics, and mechanisms. J Chem Inf Model 2012, 52:617-648.

3. Adams SE: Molecular similarity and xenobiotic metabolism. Ph.D. Thesis,
Unilever Centre for Molecular Sciences Informatics, Department of Chemistry
University of Cambridge; 2010.

doi:10.1186/1758-2946-5-S1-012

Cite this article as: Kirchmair et al: Quantifying the shifts in
physicochemical property space introduced by the metabolism of small
organic molecules. Journal of Cheminformatics 2013 5(Suppl 1).012.

Page 2 of 2

Publish with ChemistryCentral and every
scientist can read your work free of charge

“Open access provides opportunities to our
colleagues in other parts of the globe, by allowing
anyone to view the content free of charge.”

W. Jeffery Hurst, The Hershey Company.

e available free of charge to the entire scientific community

e peer reviewed and published immediately upon acceptance
e cited in PubMed and archived on PubMed Central

e yours — you keep the copyright

Submit your manuscript here:
http://lwww.chemistrycentral.com/manuscript/

ChemistryCentral



http://www.ncbi.nlm.nih.gov/pubmed/21167275?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21167275?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22339582?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22339582?dopt=Abstract

	Author details
	References

