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[Fragments?—

“A fragment is a fragment is a fragment.”
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DAIM | Becomposition Axd Identi cation of
Molecules
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| DAIM: decompositio}—

[pf:vnvh

iIdenti es fragments in a four-step process:

1. identi cation of rings.
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| DAIM: decompositio}—

[?NW

iIdenti es fragments in a four-step process:

1. identi cation of rings.

2. de nition of initial fragments: atoms connected Ieyakaibe"
bonds (double, triple, aromatic, amidic, terminal, ring).

Lundbeck, October 1, 2008 — p.



[ DAIM: decomposition (2)—
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| DAIM: decompositio}—

[pmw

iIdenti es fragments in a four-step process:

1. identi cation of rings.

2. de nition of initial fragments: atoms connected ey kaibe"
bonds (double, triple, aromatic, amidic, terminal, ring).

3. reconnection of functional groups.
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| DAIM: decomposition (3)}—
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| DAIM: decompositio}—

[pmw

iIdenti es fragments in a four-step process:

1. identi cation of rings.

2. de nition of initial fragments: atoms connected ey kaibe"
bonds (double, triple, aromatic, amidic, terminal, ring).

3. reconnection of functional groups.

4. completion of valences.
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| Possible triplet combinationg—
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« but there are 9 to choose from
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[Chemical richness ¢ |—
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[Chemical richness ¢ |—
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DA yses the ngerprint to choose fragments based on thé che

richness; = a; fj and to calculate the octanol/water partition coe

cient (CLogP).
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[ Docking performance: DAIND random}—

relative number of cases with RMSD below 2A
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relative rank of the DAIM triplet

Lundbeck, October 1, 2008 — p.1



SEED | &vation Energy for Exhaustive
Docking
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[SEED—

Lundbeck, October 1, 2008 — p.1



[SEED (Ip—
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[SEED (IID—
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ALTA | AAchor-based [brary Taloring
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Insert: LIECE for kinases
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|Ranking compounds: LIEGE-

Lineannteractioinergy usin@ontinuuntdectrostatics (Huang and
Caisch, J Med Chem. 2004;47:5791-5797).

DGping = @ DEVAW .+ b DE®'ec+ g
DE = Ecomplex (Eproteint EIigand) by CHARMM
DEeIec — DEcouI+ DGsoIv

G3%Vis calculated with the PBEQ solver in CHARMM.
Known inhibitors are needed to calhatndg.

Minimisation to a native-like conformation — Energy evaluation with solvation
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| Original study: protease$—

protein a b
b-secretase 0.2737 0.1795
standard deviation 0.0395 0.0461

HIV1-PR 0.1690 0.0168
standard deviation 0.0196 0.0199

Two proteases, yet clearly different coel cigraisameters are not

transferable, right?
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[ The human kinomé—
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[LIECE for kinasgds—

protein a b
CDK?2 0.2866 0.0520
standard deviation 0.0171 0.0183

Lck 0.2735 0.0046
standard deviation 0.0182 0.0237

P38 0.2699 0.0264
standard deviation 0.0210 0.0170

For kinases, parameters seem to be transferable. @pngequed

to derive a “universal model”.
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LIECE prediction

LIECE model for kinases
165 compounds; 3 different X-ray structures

Prediction for EphB4
37 compounds; RMSE=1.30 kcal/mol

|LIECE for kinases (P)—

Prediction for EGFR
128 compounds; RMSE=1.42 kcal/mol
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Application: EphB4
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[Introduction}—

EphB4
q belongs to the largest family of receptor tyrosine kinases.
g corresponding transmembrane ligand: ephrinB2.

g probably involved in the control of interaction of eidetls|
I role in angiogenesis and tumorangiogenesis.

qg elevated expression levels in prostate cancer.
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|EphB4 structur¢—

P ———
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[ Statistics—

#1: 1Go 1.36uM

#2: 1Go /6uUM

#3: 20% @ 4.6M

#4-7:

15-40% @ 125\

has been developed into a series of in-

hibitors with Kgs between 1 and GBI

Proteins. 2008:73:11-18
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| The hits}—

enzymatic assays cell-based assay
compound structure MW5q IC IGo 1Go CHO predict&x
[Da] [M] M]  [uM] % [kcamol 1]
="
s M, o%””
1 349 76 nd. n.d. n.d. 8:8
facee
2-8 |
R=
2 —(CH)4,OH 353 1.4,1.8 6.8 5.6,7.9 neg. 11:0
3 —(CH)sCH 337 15,15 8.3 n.d. neg. 10:7
4 —(CH)CH 323 1.9 nd. n.d. neg.
5 orthemethoxy-phenyl 387 27 nd. n.d. 14%.8 20
6 —(CH)s0CH 353 50 nd. n.d. 28% @20
7 —(CH),Ph 385 30% @M nd.  nd. 34% @ 201
8 —(CH);-metamethylphenyl 399 29% @6 n.d. n.d. 14% @ 20/
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| Fragment- vs. compound pode—
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ALTA hours
DAIM 2
SEED (fragments) 2200
substructure search 1000
docking (DSF) 3300
S 6500
Docking only  hours
DAIM 2
SEED 10000
FFLD 119000
S 129000

|CPU time requirementb—
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|CPU time requirementb—

ALTA hours
DAIM 2
SEED (fragments) 2200
substructure search 1000
docking (DSF) 3300
S 6500

Docking only  hours

DAIM 2 factor of 20!
SEED 10000
FFLD 119000

S 129000
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[ Conclusion$—

q 2AMT can generate chemically sensible molecular fragment:
rank them according to their suitability to serve agranchors
docking

qg ALTA is atechnigue to tailor docking libraries on the y by
selecting molecules based on the suitability of themt$rioym
a given binding site. This reduces computation time while
preserving diversity.
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