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FESetup: workflow for automated setup

http://www.hecbiosim.ac.uk/fesetup
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Semi-automated workflow for binding affinity predictions
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Feng et al. BMCL 2009, 19, 2595
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»u(H Polarisation?

We don’t have
an off the shelf
polarisable
force-field

So we built a
poor man’s
polarisable
force-field
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AAG(A'>B)corr = AAG(A'>B) + AAG(A'>B)scaIe,bound - AAG(A'>B)scaIe,free

LitD1

6%\00 MUE
i R

LitD2

Unscaled | Scale 0.7°
* 0.5 for net
charge change
3.0+£0.2 1.8+0.2
0.84+0.05 | 0.78+0.06
MUE | 1.7#0.1 1.5+0.1
R 0.56+0.03 | 0.42+0.04

Better
Same
Worse

(than
unscaled)
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»#(8 D3R submissions summary

Stage 1
"Expert” opinion on binding energies (from JM)

Based on predicted binding poses and knowledge of literature
SARs

Before any calculations were made on D3R sets

SOMD free energies from best guess for binding modes
Full dataset and partial ‘same net-charge’ dataset

Manual (setl) or automated (set 1&2) way to analyse free
energies

Stage 2
SOMD free energies from stage 1 binding modes

More A values and multiple repeats for poorly converged runs
Full dataset and partial ‘same net-charge’ dataset
Default forcefield or charge scaling correction
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Expert opinion results
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Same
net charge
N=13

MUE

1.8+0.1
0.17+0.04

1.7+0.1
0.16+0.04

1.78+0.09
0.23+0.05

1.7+0.1
0.02+0.07
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Set2

RMSD = 0.8 A RMSD =2.7 A

Different conformation of K266 &
A284 shifts the position of the
carboxylic acid.

Arylsulfonamide thiophene/benzyl
ring oriented differently and pocket
shape differs
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* Automated analysis
results shown only

p#(H Stage 1 results’

Full Same
set net charge
N=14 N=13
MUE 2.60+0.10 1.9+0.1
R 0.16+0.02 0.29+0.03
N=17 N=13
MUE 3.17+0.13 1.35+0.12
R -0.57+0.04 0.20+0.10
Better
Same | (than expert)
Worse
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[D=(8 Stage 2 results

Full Same Full set Same net
set net charge scaled charge scaled
N=14 N=13 N=14 N=13
Set1 MUE | 2.20+0.08 [1.41+0.09 | 2.32+0.10 | 2.42+0.09
0.13+0.02 |{0.30+0.02 10.12+0.02 | 0.13+0.02
N=17 N=13 N=17 N=13
Set2 MUE | 3.79+0.07 |1.67+0.08 |1.77+0.08 | 1.56+0.08
R -0.44+0.02 |0.54+0.03 10.50+£0.04 | 0.41+0.05
Better
Same| (than expert)

Worse
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We automated analysis of
free energies

We need more automation
Protein setup
Mappings dataset
Multiple binding modes
Lambda schedule

>l Lessons learned

Electrostatics need attention

We expected that from
retrospective predictions

Charge scaling fix not robust

THE TRENCH WAR
ON THE WESTERN FRONT, 1914-1918
%3

)
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0 D3R GC1:

.y datasets too small for robust
| ﬁ““ii“i“ I conclusions
, D3R GC2:

pearson R

datasets large enough to rank
methods by metrics

precision of calculated free
energies

but too small to test robustness of
methods to dataset composition
bootstrapping on small populations

-0.5
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k32u2
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izhdb
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0jz8u
adxx8
x2j7p
67a3e
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81n55

Failures hard to diagnose because likely due to multiple
sources of errors

- Case for complementing GCs with datasets of intermediate
complexity (e.g. host-guests).
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{0::(8 Protocol details

Forcefield
Protein: Amber 14SB, Ligand: GAFF2, hfe, Water: TIP3P

Cutoffs: 10 A, reaction-field, dielectric 82.0
NPT ensemble
2 fs timestep

A intermediates ranged between 9 and 26 evenly
spaced A windows, based on opinion about difficulty of
the free energy perturbations.

4 ns/\

Two different starting conformations, multiple repeats
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Expert opinion results (same net-charge)

experimental
best guess
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»i(l Stage 2 results

Full Same Full set Same net
set net charge scaled charge scaled
N=14 N=13 N=14 N=13
MUE | 2.20+0.08 |1.41+0.09 | 2.32+0.10 | 2.42+0.09
R 0.13+0.02 [0.30+0.02 10.12+0.02 | 0.13+£0.02
N=17 N=13 N=17 N=13
MUE | 3.79+0.07 [1.67+0.08 |1.77+0.08 |1.56+0.08
R -0.44+0.02 |0.54+0.03 |0.50+0.04 |0.41+0.05
Better
Same | (than stage 1)
Worse
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