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90 % of Drugs

are metabolized by P450s
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Semi-empirical detthisxy model
unreliable

Aliphatic carbons Aromatic carbons






200+ Transition States

All major reaction types
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SMARTCyp

Score = Energy — 8*Accessibility



4 SMARTCyp A

1. Assign Energies By SMARTS matching

Atom SMARTS Energy
3
1 =
HN 2 A 1 [CX3H1]=O)#6] | 402
@) 2 [CX4][N] 39.8
3 [NA3][H1,H2] 54.1

2. Compute Accessibility Descriptor

Ai = Maxbondsi / Maxbondsa"

1
HzNWO A, =2/3=067
HNZ, A,=2/3=067
3
HaNNg A =3/3=1.00

3. Compute Score and Rank Atoms

Score, S=E-8A
Lowest score gets rank 1

S,=40.2-8%0.67 =34.84 Atom 1 - Rank 2

S,=39.8-8%0.67 =34.44 Atom 2 - Rank 1

\S3= 54.1 - 8*1.00 = 46.10 Atom 3 - Rank 3}




Isoform Unspecific Metabolism
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Database Problems
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False negatives

Compound 1

l Experimental negative Compound 2
“‘experimental
false negatives”
Experimental positive
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Susceptibility to metabolism

Image from: M. Hennemann et al., ChemMedChem, 2009, 4, 657-669



False negatives — N-dealkylation
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Clomipramine Chlorpromazine



False negatives — N-dealkylation
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SMARTCyp Accuracy for Nine Isoforms

1A2 2A6 2B6 2C19 2C8 2C9 2D6 2E1 3A4 Any



SMARTCyp Accuracy for Nine Isoforms

1A2 2A6 2B6 2C19 2C8 2C9 2D6 2E1 3A4 Any



Enrichment

1A2 2A6 2B6 2C19 2C8 2C9 2D6 2E1 3A4 Any



www.farma.ku.dk/smartcyp/

SMARTCyp Start About Background Download Help

SMARTCyp Web Service

SMARTCyp predicts the sites in molecules that are most liable to cytochrome P450 mediated metabolism.

You have 3 options for creating/importing molecules:

Draw your molecule Upload a file 8

File Edit View Atom Bond Tools Templates Help [ Bladdre.. | [ StertSMARTCyp |
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Start SMART Cyp



SMARTCyp is Flexible

Other
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SMARTCyp Extended with RS-Predictor

g2 86 - 86 g4 84 84 81 82 86

1A2 2A6 2B6 2C19 2C8 2C9 2D6 2E1 3A4 Any



The Next Step:
Sensible Atomic Descriptors

15 Vs. 150 descriptors
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Metabolite prediction In
ToxTree 2.5

http://toxtree.sourceforge.net/



Usage and Availability

www.farma.ku.dk/smartcyp
ToxTree

MOE
Pipeline Pilot

Bioclipse
METEOR

Galapagos

Firor


http://www.farma.ku.dk/smartcyp

What do we need?



What does the
future hold?

Better and more understandable models

More knowledge of P450 metabolism

for references
google "smartcyp”



Acknowledgements

University of Copenhagen, Denmark
Lars Olsen & David Gloriam

Rensselaer Polytechnic Institute, Troy, USA
Curt Breneman, Jed Zaretzki & Charles Bergeron

Funding

The Alfred Benzon Foundation

The Danish Medical Research Council
Lhasa Limited

The National Institutes of Health
The Office of Naval Research



