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1 Distan
e distributions and la
k of angular dependen
e

Figs. S1 through S3 show the distan
e distributions in the ss overlap-determined 
onta
ts for all

pairs of amino a
ids for whi
h an ss 
onta
t is possible. The distributions are only for the situations

in whi
h the dire
tional 
riteria to make a 
onta
t are satis�ed. The bin size is 0.1 Å and the 
olumns

add up to 1. Fig. S4 shows that there is very little 
orrelation between the Cα-Cα distan
e and the

angles used in ss dire
tional 
riteria (Fig. S4). This is illustrated for VAL-VAL (small side 
hains),

GLN-GLN (mid-sized side 
hains) and ARG-ARG (large side 
hains).
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Figure S1: Distan
e distributions in the ss 
onta
ts for the indi
ated residues.
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Figure S2: Distan
e distributions in the ss 
onta
ts for the indi
ated residues.
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Figure S3: Distan
e distributions in the ss 
onta
ts for the indi
ated residues.
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Figure S4: The left panels show 3D histograms of the Cα-Cα distan
e and cos(ni, ri,j) (the blue 
olor
means fewer 
onta
ts for that distan
e and 
osine, the red 
olor � more 
onta
ts) for the ss 
onta
ts.

The right panels show 2D histograms of the Cα-Cα distan
e. See main text for the de�nition of

ni, ri,j.
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2 The angle-dependent potentials

We use a level-2 angle potential [1℄, whi
h means that its form depends on 2 subsequent amino

a
ids. All 
oe�
ients given here in kJ/mol were 
onverted to ǫ units assuming ǫ = 6.6 kJ/mol= 1.58
k
al/mol.

2.1 Bending (bond) angle

We �t the statisti
al potentials to a sixth degree polynomial of the type ax6+ bx5+ cx4+dx3+ex2+
fx + g = 0 (x is bending angle in radians). The 
oe�
ients are listed in Table S1. Three examples

of the resulting �ts are presented (Fig. S5).

Residue types g f e d 
 b a

OGY 137767.79 -417519.49 523500.78 -347689.12 129057.84 -25394.62 2070.23

OGP 54278.92 -166180.67 210155.26 -140514.29 52413.91 -10347.96 845.30

OPY 228674.80 -725717.73 953197.76 -663471.51 258240.30 -53322.81 4566.15

OPP 70917.09 -225383.01 295803.17 -205330.47 79600.56 -16366.17 1396.80

OXY 104836.85 -322892.77 411580.60 -277931.71 104885.76 -20978.03 1737.72

OXP 111628.30 -353562.64 462991.27 -320775.91 124020.92 -25374.95 2147.03

Table S1: Coe�
ients used in the polynomial �tting (in kJ/mol) for 6 di�erent 
ases. O is any amino

a
id, Y any amino a
id ex
ept for P, X any amino a
id ex
ept for G and P.

2.2 Dihedral angle

The dihedral angle potential was �tted to a fun
tion with 5 
oe�
ients: a sin(x)+b cos(x)+c sin2(x)+
d cos2(x) + e sin(x) cos(x) + f . The 
oe�
ients used (a, b, c, d, e) are listed in Table S2).

Residue types f a b 
 d e

GG 2.117 -0.008 0.004 -0.125 0.425 -0.061

GP 2.639 0.929 -0.185 0.016 0.286 0.073

GX 2.149 -0.006 0.203 -0.161 0.461 0.133

PG 2.165 -0.102 0.109 0.149 0.152 -0.742

PP 3.205 1.171 0.091 -0.254 0.558 -1.570

PX 2.304 0.115 0.429 0.201 0.100 -0.803

XG 2.136 0.018 -0.071 0.122 0.179 -0.624

XP 2.740 0.739 0.686 0.219 0.083 -0.791

XX 2.142 0.006 0.257 0.155 0.146 -0.448

Table S2: Coe�
ients of �tting the dihedral potential (in kJ/mol) for 9 di�erent 
ombinations of the

two middle amino a
ids. X 
an be any amino a
id ex
ept for G and P.

6



Figure S5: Statisti
al bending potential [1℄ (bla
k) and �tted polynomial (red) for OGY, OPY and

OXY (
ode as in [1℄ and in Table S1.
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Pro-Pro Pro-X

Gly-Pro

X-X

Figure S6: Statisti
al dihedral potential [1℄ (dots) and �tted polynomial (lines) for di�erent 
ases

(
ode as in [1℄ and in Table S1.
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3 Turning 
onta
ts on and o� adiabati
ally

Figure S7: Data for the Q30 system for the various durations, tad, of the adiabati
 swit
hing on and

o� of the 
onta
ts. The top panel shows the smoothed total energy, E, as a fun
tion of time in a

single traje
tory. The bottom panel shows the end-to-end distan
e, l, as a fun
tion of tad as averaged
over 100 traje
tories. The error of the mean is of the order of the datapoint size. The varian
e, σ,
also gets larger when tad ex
eeds 50 τ .
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4 Temperature sele
tion

Fig. S8 shows the equilibrium values of end-to-end distan
e for several temperatures for systems


ontaining polyQ tra
ts. The best agreement with the all-atom and experimental data is obtained

for T = 0.3 ǫ/kB.

Figure S8: Average end-to-end distan
e as a fun
tion of the sequen
e length for polyQ (bottom panel)

and for sequen
es of type KKWQmAKK (top panel). The four temperatures indi
ated are in units

of ǫ/kB. The solid data points are obtained by using our 
oarse-grained model. The open 
ir
les are

based on the all-atom [3℄ and experimental [4℄ results. The error of the mean is lower than size of

points.
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5 Time evolution

Fig. S9 shows fcc matri
es of 4 di�erent homopolymers, di�ering in length and 
omposition. The

fra
tion of 
ommon 
onta
ts (fcc) between two stru
tures is 
omputed as number of their 
ommon


onta
ts divided by the total number of 
onta
ts in the stru
ture that 
ontains more 
onta
ts. Sharp


hanges in the fcc 
orrespond to 
onformational transitions.

To quantify these transitions, the following 
lustering algorithmwas developed: two stru
tures are

in one 
luster if fcc between them is larger than a 
ertain threshold (50 %) and they are next to ea
h

other in the timeline (the algorithm works by joining neighboring 
lusters and fcc between 
lusters is


omputed as an average fcc between stru
tures). The red lines denote borders between 
lusters. The

thresholds are system-dependent (A30 is mu
h more mobile and has too many 
onformational 
lusters

in a given times
ale, whereas N60 is mu
h more sluggish; in the latter 
ase, some 
onformational


hanges in the �rst 150 000 τ are omitted). We observe that for some systems, large 
onformational


hanges take pla
e on the s
ale of hundreds of mi
rose
onds. PolyA is found to keep forming a

helix and then unravel it again, in distin
tion to all-atom results obtained for larger values of n. This
behaviour of polyA 
an be due to the approximate nature of our model, but this 
an also be a matter

of adopting relevant time s
ales.

Q15

A30

N60 V60

Figure S9: The fcc matri
es (fra
tion of the same 
onta
ts between stru
tures from di�erent times,

saved every 1000 τ) for di�erent homopolymers. The red lines are explained in the text.
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6 Repla
ing LYS with ASN to mimi
 pH 
hange

Figure S10: The results obtained by our IDP 
oarse-grained model for Qm �anked with lysine (solid

green 
ir
les) and asparagine(solid purple 
ir
les) as a fun
tion of the number of residues, n. The

top panel is for l, the middle for σ, and the bottom one for Rg. The open 
ir
les 
orrespond to the

results obtained by experiment as in ref. [4℄.
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