Differentiable molecular simulation can learn all the parameters in a
coarse-grained force field for proteins
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S1 Fig Training progress. The mean final RMSD across all atoms in the coarse-
grained model for each epoch is shown for the training set and the validation set. As
outlined in the methods the number of steps simulated starts at 250 and increases by
250 every 5 epochs, reaching a maximum of 2,000 steps at epoch 36. At epoch 38

the Adam optimiser was reset with a lower learning rate. The parameters after epoch
45 are used in the results.
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$2 Fig Learned distance potentials between the Ca atom and the sidechain centroid
for each amino acid. The orange lines indicate minima in the PDB distributions of
these distances, corresponding to different rotamers.



-
wing
e il P
[rnen] [Whesl et WY
mewh\w‘
Permer] [ (V] PV o [V
S N e e A e
[imernl (i (Wl N\t [\Pas] VM wh
VS il VA (WA W [V VA Prned Potinn] [0
Mt N VA (VA Vet [VNA FVSA o Pt NI VWA
M| [AWsand M ] Vet (101 [V Fumant N [V (i
e PV Polond PPl Pomind| [\Pimpd o Petive [\ 1A Wl P
ARl (VSO SRR L VR R (N W0 ) (VN Potmon [\ [\ W0 (W0 [
T | QS VIR ) (PRI QVIRVE | QU Ve Pannal 1\ 1\l iion] [ymow Pimanl [Yeivol
VoA el Pty it oapar Vo) Pt Pemmmen PV PV Ptirn] Prvmmnd Pl iy Mo
WA NS (VW (VWL LT ) AR VN Pl FVRA [MA Vart o o (uim] P i
Ny B W s e gV W Pl ot et Posmodd AR [\ohov fv~1|
oot [WonA] Attt o] Y] [\ et Fwond Nutond W el [l Pl Aar] Nt Pt Mo 1\l
N V] Ml Fal [\ VA [V P Ftansd NI PV Pt [\l W] [V [VIAA Promed Pl [\
A R N D C E Q G H I L K M F P S T W Y \

S$3 Fig Learned distance potentials between the sidechain centroids for each
amino acid pair. On each plot the x-axis is the distance between the sidechain cen-
troids and runs from 1 A to 15 A. The y-axis is the energy in the learned potential and
runs from -0.2 to 0.23. There are separate potentials for residues close in sequence,
not shown here.
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