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chem-bla-ics

During the nice presentations at the recent OpenTox Workshop, | noted that My OpenTox
Workshop contribution: Linking explicit and implicit knowledge was lacking two slides. The
slides should have had screenshot of the excellent Bioclipse applications Ola Spjuth has
written in the area of computational toxicology. But here they are.

Metabolic Fate

The metabolic fate of molecules can be predicted with the MetaPrint2D feature (see also the
main MetaPrint2D page). The feature currently uses one specific method, but the immediate
feedback you get while drawing molecules, can basically use any model. The currently used
model is developed in a collaboration of Ola with Sam Adams (whom we all know for his JNI-
InChl library) at Cambridge University and Lars Carlsson at Astra-Zeneca.
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Getting started with -
MetaPrint2D

- || v Introduction @

MetaPrint2D This tutorial describes the
basic steps for using the MetaPrint2D
feature of Bioclipse to predict metabolic
sites in chemical structures.

$_] Click to Begin

» Step 1: Open the MetaPrint2D Perspective
v || » Step 2: Open a chemical structure

| > » Step 3: Run MetaPrint2D

~.| » Step 4: Examine the results.

=
= MetaPrint2D visualizes the results in a

normalized, relative fashion. This means
Last MetaPrint2D run the most likely atom to undergo

metabolization is colored RED. Atoms
Status oK colored ORANGE are moderately likely to

undergo metabolization, atoms colored in
Database ALL GREEN are less likely, and atoms with no
Operator DEFAULT color have very low probability of
Calculation time 1233 ms metabolization starting in that place.

Hover over the atoms to see detailed %
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This screenshots shows the visual feedback in the (new) JChempPaint editor in Bioclipse, and on
the right we see one interesting Bioclipse feature in action: the cheat sheets. These cheat
sheets are inline help documentation which guides the reader through the functionality. But,
unlike mere help, cheat sheets can be very interactive and perform some tasks itself, making it
easier for the reader to see what was supposed to happen.

L. Carlsson, O. Spjuth, S.E. Adams, R.C. Glen, S. Boyer, Use of Historic Metabolic Biotransformation
Data as a Means of Anticipating Metabolic Sites Using MetaPrint2D and Bioclipse, accepted in
BMC Bioinformatics.
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http://www.opentox.org/data/blogentries/public/opentoxworkshoppotsdam2010
http://chem-bla-ics.blogspot.com/2010/05/my-opentox-workshop-contribution.html
http://chem-bla-ics.blogspot.com/2010/05/my-opentox-workshop-contribution.html
http://www.bioclipse.net/
http://se.linkedin.com/in/olaspjuth
http://wiki.bioclipse.net/index.php?title=MetaPrint2D
http://www-metaprint2d.ch.cam.ac.uk/metaprint2d/
http://jni-inchi.sourceforge.net/
http://jni-inchi.sourceforge.net/
http://chem-bla-ics.blogspot.com/search?q=cdk-jchempaint
http://www.ibm.com/developerworks/opensource/library/os-ecl-cheatsheets/
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Structural Alerts, etc

Structural alerts are one method to signal the scientist that the molecule under study needs
some more attention (see for example doi:10.1016/j.mrrev.2008.05.003). It helps him decide to
continue to look at that particular structure, or to move on. Ola also developed a decision

support plugin.
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» Step 1: Open the Decision Support

v 4 ADME A Perspective
L » Step 2: Open a chemical structure
v = 'j'p'"Sk' s Rule of Five ~ Step 3: Run the Tests
\/ Failures: 0 The Tests can be run by right clicking in the
v = LogP Decision Support tab or by clicking the "Run
. all tests" button (with a 'play’ icon) in the
() XLogP: -3.398 Decision Support View.
() ALogP: -3.061 i
() AMR: 42.105 1
v =TSR ~ Step 4: Examine the Test results.
3 v Result: 149.32 Each individual test can be examined by
v @ Mutagenicity expanding it and selecting the results. If
- X the test displays substructures, as for the
= Bursi exact matches Signature Significance, then the atoms that |

belongs to the substructure will be =
displayed in the chemical editor. Entire
« Bursi Toxicophores molecules will be displayed in the 2D

-~ Bursi Signature Significance [1 ne i
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« Bursi nearest neighbour

™ Uncateaorized ) Step 5: Generate a report
< I ey » Step 6: Open an SDFle
» Step 7: Calculate all tests and consensus
. » Step 8: Switch between tabs in the
o Consensus: NEGATIVE V Molecules Table
» More information =

One of the cool features is that, in good Bioclipse habits, deliver a pluggable architecture. This
practically means, that anyone can add their own decision rules; those can be added as local
software, or as services on a central, institute specific server. The results in this screenshot
show that a Bursi AMES data-based model estimates that this molecule is mutagenetic.

O. Spjuth, L. Carlsson, M. ERlund, E.A. Helgee, S. Boyer, Integrated decision support for assessing
chemical liabilities, In preparation
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