Electronic Supplementary Material (ESI) for Soft Matter
This journal is © The Royal Society of Chemistry 2013

Electronic Supplementary Information (ESI)

Force field parameters initial configuration of the fibrils: timestep=18tp, total

time=80Q
The total bond energy is the sum of four contributions: b

3. Langevin dynamics: timestep=14p, total time=16tp

Helix angle
with:
As illustrated in Fig. 1, the helix angleg is the angle between
U = %(I —lg)? the helical curve and the vertical axis. The atis spanned by
" ) horizontal vectorg; andp, with Ag being the angle between
Up = 7((”_ ®) them. Next,b is the axial distance between the two consec-
Ug = 1+a0°+06%+ag6° utive side strand beads. The length of aris thereforepAo,
Uy, = k—/\(|/\ |~ Ao)? wherep = |p1| = |p2| is the radius of the cylinder containing
2

the helix. The lines (dashed)b (dotted), ands (segment of a
wherel and @ denote bond length and bond angle, respechelix) form a right triangle, hence tamo) = &2 I our case
tively. Dihedral angles (see Fig. 1a in the main text) are def corresponds téss = 2, wheread is b = 2lgg = 2. Hence,
noted byA and6. The parameters of the force field parameterstan(ao) = Ao andag = arctarfAo).
are given in Table 1. The values af andag were computed

for eachfy to get the potential with minima at6y and a bar- @
rier height ofAE = 5/2.

term beads affected parameters
Ulgs B-S k =50,Ip =2
Ulgs B-B k =100,lp=1
Uogs S-B-B ky =200, = 90°
U s B-B-B ky =50, = 180
U, S—BiBi;2—S ky, =10
Ug S1—-BiBj;1— 2 | a» andag - see the text
LJ B e=1,08=4
LJ S1,2 e=10s=1

Table 1 Force field parameters

Simulations

Simulations were run with the LAMMPS package in three

stages: Fig. 1 Schematic illustrating the relation between the angigand
Ao-
1. Short equilibration of side strands with backbone

beads’ location restrained: timestep5& 10 3tp, total
time=4Qp Relation of the chirality, x, to the torsion of the chain

2. Short molecular dynamics NVT run &t = 1.5 in or-  Below we show that in the limit of a continuous curve Eq.
der to relax the initial configuration run to change the (2) gives the local torsion of the chain. Consider a curve
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parametrized by its arc length, and three consecutive tan-
gentvectors_ =t(—¢),t =t(0) andt; =t(¢), separated by

a distance along the arc length. The tangent vectors, together
with the corresponding normal and binormal vectors consti-
tute a local orthogonal trinedron fulfilling the Frenet-@kr

relations
t' =kn
n=—kt+1b
b’ = —kt

wherek is the curvature and is the torsion of the curve. The
prime denotes differentiation with respect to the arc langt
For smalle

1
ti:tit/e+§£2t/’+...

Using Frenet-Serret formulas
1
ty =t+Kne+ ESZ(K/n — k%t + KkTb) 4+ O(€)
which leads to

t_xt=keb+ %ez(Km —k'b)

and 1
txt, =keb— EEZ(KTI’] —k'b)
Finally
(t_xt)-(txty)=k2€>+...
and

(t_xt)-t, = K213+ ...
The argument of the arc tangent function in Eq. (2) is th@rati
of these two terms. Thus, in the limit of smalthe expression
arctan |vi|vi—1 - (Vi X Viz1), (Vi—1 X Vi) - (Vi X Viz1) | is

proportional to the local (signed) torsion of the chain.




