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Bending constant of the polyelectrolyte chain

Consider a chain with number of bonds N, bond length b and fraction of charged

monomers ¢. Chain conformations are described by a set of the unit vectors 7, pointing along the

chain bonds. The potential energy of a polyelectrolyte chain with the bending energy k,7K ina
given conformation includes the bending energy and the electrostatic energy contributions
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, where r; is the distance between monomers i and j on the polymer backbone, ! is the Debye
screening length. In evaluating contribution of electrostatic interactions we will assume that a
radius vector between monomers i and j along the polymer backbone does not deviate much from

a straight line within the range of the exponential decay of the electrostatic potential. This allows

us to expand the distance between two monomers as follows

(82)

where Iij = | j —i| is the number of bonds between i-th and j-th monomers along the polymer

backbone. Using eq S2 we can expand the electrostatic potential energy about a rod-like

conformation and obtain a correction to the electrostatic energy of a rod
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To proceed further we will introduce the normal coordinates for a set of the bond vectors

n,=d,+ 22 a, cos(@j (S4)

In this representation the n-dependent part of the chain’s potential energy is a quadratic function

of the mode amplitudes
AU - N-1 2 _
AU (a)) {K“(k—”j " V(k—”j]a,f (S5)
N
where we defined

21 a’ i( jL(l+Kbm)(i m— s 1 cos(qs))j (S6)
m s=1

m=1
We can perform summation over variable s in the r..h.s. of the eq S6 explicitly
(m2 —(1-cos(mq))/(1- cos(q)))/ 2. In the limit of small g, (g<<1) we can transform eq

S6 as follows
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Thus, the bending constant K of the polyelectrolyte chains is equal to

N

K=K"+K,~K’+

(1 - —j exp(— xbm )1+ kbm)m (S8)
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Titration of polypeptoids with precisely placed charged side chains
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Equivalents of NaOH per COOH
Figure S1. The charge state of each molecule was probed through titrations with sodium
hydroxide (NaOH). Sodium hydroxide (0.5 M) was added in increments of 10 uL to each
solution (10 mg/mL peptoid in water) while stirring. The solutions were allowed to
stabilize for at least one hour before the pH was measured. All titration curves collapse
onto the same curve except for Ac-p(Nce)ss.
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SANS | vs. g plots
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Figure S2. | vs g plot for Ac-p(Nce)ss with 1x equivalent NaOH in water.
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Figure S3. | vs g plot for Ac-p(Nce)ss with 3x equivalent NaOH in water.
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Figure S5. | vs g plot for Ac-p(Nce)s¢ with 30x equivalent NaOH in water.
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I(a)

Figure S6. | vs q plot for Ac-p(NmeNce),s with 1x equivalent NaOH in water.
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Figure S7. 1 vs q plot for Ac-p(NmeNce)is with 3x equivalent NaOH in water.
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Figure S8. | vs g plot for Ac-p(NmeNce),s with 10x equivalent NaOH in water.

E ® Sample 8
. — Fit
0.1 3
88 000}
s i -r-‘-‘H..
= 001 3
0.001
1 [Lp=0.45+0.03 nm +
i 5 6 1 8 o 2 3 4 5 6

q(A’)
Figure S9. | vs q plot for Ac-p(NmeNce).s with 30x equivalent NaOH in water.
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