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PolyA containing proteins
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AGAPGAAGPGGPGGEPGKGGAAAAAAAAAAAAAAAAAAAAGGLAAAGGPGQGWAPGPGPI
GAAAAAAAAAAAAAAGA...FSVAAAAAAAAAAAANQ...PPSAAAAAAAAAAAAAAAAAASSS
GQCRGFLSAPVFAGTHSGRAAAAAAAAAAAAAAASGFAYPGTSERTGSSSSSSSSAVVAARPE
PPKYLQSGFLNNSWPLPQPPSPMPYASCQMAAAAAAAAAAAAAAGPGSPGAAAVVKGLAGPA
GAAAAAAAAAAAAAAAATATAGPRGEAPPPPPPTARPGERPDGAGAAAAAAAAAAAAWDTLK
AAQQQQQQQQQQQQQQQQQQQQQQQEAAAAAAAAAAAAAAAAAVPRLRPPHDNRTMVEIIA
VSPSAEPQSSSNLSPAAAAAAAAAAAAAAAVSAVHRGGGSGSGGAGGGSGGGSGSGGGGGG
RRKTKTLLKKDKYSLPSGLLPPGAAAAAAAAAAAAAAASSPVGVGQRLDTYTHVNGWANGAYS
MAAAAAAAAAAGAAGGRGSGPGRRRHLVPGAGGEAGEGAPGGAGDYGNGLESEELEPEELLL

PABPN1

Proteins involved in different
biological processes

Expansions in the number of
alanines in the polyA region
triggers disease

To study the structural
behaviour of polyA in
PHOX2B with different
number of alanines and
flanking regions



Conformational sampling of proteins

A
w
5 Ts Ts T Ts
2 [Replica 6 ————3» » > 2 =
o
8 T T, T T
5 A 6 a “ 4
qE,, Replica 5 P Accepted —— P Rejected
s
13 T . T T
Replica 4 4 " ! Accepted———> . —>
T A T, T ) !
Replica 3 - 2 T Rejected P o '—'l—‘> Accepted te >
T T . T T
Replica 2 —ip " —L 4 cepted Lo >
: ik A T T - T
Replical — 1 3\ anted = L Rejected ‘>

Simulation time
Paccept — mzn(l, € (B2 Eq) (B2 ‘8])) > random[O, 1)

1
knT & T > T,
Libraries: Gromacs 2022.5 + Plumed 2.9, compiled with both GPU and MPI library; MKL for FFT speed
increment.
Resources: 1 node, 24 CPU cores, 4 GPU cards (HPC Olympe, CALMIP, Toulouse).
Performance: ~50 ns/day
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Workflow and results
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Conclusions

‘/ We tested three different optimized force fields for disordered proteins, and amberO3ws
provides the closest results to experimental data.

Similar trends in terms of helicity were obtained when reweighting is done using in-house data SCAN ME!
(293K) or data from ref 2 (298K).

‘/ Helicity is correlated with the number of alanines of the tract.

Flanking regions play a role in the helicity of the poly-A region, suggesting that

structure-disrupting residues, like glycines and/or prolines, limit the helicity expansion of both
N- and C- terminal tails of the 20Ala stretch.

REST3 simulations allow us to structurally characterize aberrant poly-A expansions, for which
the experimental characterization remains extremely challenging.
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