Supplementary Information

Table S1: Frequency of side chain to side chain salt bridges in all peptides. Salt bridges are
defined between two opposite charged atoms within a distance of 4 A (or 5 A in brackets).

Peptide Frequency of salt bridge between residues / %
pThr3-Lys6 pSer16-Lys15 | pSer13-Lys15 | pSer13-Lys9
WT n/a n/a n/a n/a
pThr3 21 (29) n/a n/a n/a
pThr3, pSer13 | 29 (36) n/a 6 (10) 0(12)
pThr3, pSerl6 | 29 (36) 16 (19) n/a n/a
pThr3, pSerl3, |21 (27) 20 (24) 9 (15) 7 (10)
pSerl6
pSer16 n/a 270 n/a n/a
pThr3, acLys6 | n/a n/a n/a n/a
acLys6 n/a n/a n/a n/a
pThr3, acMetl | 48 (55) n/a n/a n/a
acMetl n/a n/a n/a n/a

Table S2: Side chains to backbone hydrogen bonds. Frequency of Hydrogen bonds of
selected side chains with their own backbone amide proton.

Peptide Frequency of Hydrogen bond of residue to backbone NH / %
pThr3 pSerl3 pSerl6

WT n/a n/a n/a
pThr3 54 n/a n/a
pThr3, pSerl3 36 0 n/a
pThr3, pSerl6 | 40 n/a 0
pThr3, pSerl3, |43 0 0
pSerl6

pSerl6 n/a n/a 0
pThr3, acLys6 | 36 n/a n/a
acLys6 n/a n/a n/a
pThr3, acMetl 16 n/a n/a
acMetl n/a n/a n/a
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Supplementary Figure S1: Helicity per residue of selected Htt peptides. All 6 replicas in the
replica exchange MD are shown, overlapping with one another. Each replica has a different
secondary structure content. Thus, exchange between replicas enhances sampling.



WT Peptide

o
=
N
w
»
w

AcM1 Peptide

o
=
N
w
»
(S,

AcK6 Peptide

0 1 2 3 4 5
End-to-end distance / nm

pT3 Peptide

0.85
0.90
0.95
1.00
1.05
1.10

Ul 4

AcM1,pT3 Peptide

o
=
N
w
»
(S,

pT3,AcK6 Peptide

0.85

0.85 0.85
0.90 0.90
0.95 — 0.95
1.00 = 1.00
1.05 — 1.05
1.10 — 1.10

0 1 2 3 4 5
End-to-end distance / nm

Supplementary Figure S2: End-to-end distance distribution of selected Huntingtin peptides.
All 6 replicas in the replica exchange MD are shown. Each replica has a different compactness.
Thus, exchange between replicas enhances sampling.
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Supplementary Figure S3: Equilibration of the WT peptide from the starting structure in 50%
TFE (PDB ID: 21d0).



Supplementary Figure S4: Representative structures from pT3 SWISH MD simulation shows
stabilisation of a helical conformation near the N terminus of Htt1-19.
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Supplementary Figure S5: Helicity per residue for the remaining peptides (not shown on
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2 in the main text).
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Supplementary Figure S6: Phi angles in WT vs pThr3 peptides showing that phosphorylation
at Thr3 affects backbone dihedral angles of residues Lys6, Glul2, Serl3 and Serl6. Dashed
lines indicate ideal phi angles for B-sheet (gold), 310 helix (purple) and a-helix (green).
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Supplementary Figure S7: Frequency of backbone hydrogen bond formation for the
remaining peptides (not shown in Figure 3). The hydrogen bonds between the carbonyl of each
residue (labelled in the 1st row) with the amide proton of the following four residues (rows)
are shown.



1.8

1.6

1.4

1.2

1.0

0.8

—_
o]

= = 4.5
F el ? | Hao

o 3.5
214 1 30
s 2.5 £
>\12 _ ~
o0 ™ S 2.0 =
(- 3]
© 10 1.5
v ot - N

= 1.0
S s | & 1 Hos

< Y == Vg .

R , , 0.0

AcK6

1.8

1.6
g i

L

1.4
1.2

1.0

0.8 -

—_— —
1

L
<«
> -
<
7

1

0.0 0.2 0.4 0.6 0.8 0.0 0.2 0.4 0.6 0.8

Helicity

Supplementary Figure S8: Free Energy Surface of selected peptides based on radius of
gyration and helical content.
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Supplementary Figure S9: Free Energy Surface of remaining peptides based on radius of
gyration and helical content.
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Supplementary Figure S10: Ramachandran plots of selected residues in WT, pThr3 and
acetylated peptides, showing the fraction of alpha helical conformation.
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