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SAXS models. The SAXS intensity from a scattering object without a particular orientation

can be approximated as the following equation:*-2
1(q) o= (F?(@)S(a)) (1)

where Fz(q) is the scattering particle form factor and S(q) is the interparticle structure
factor.

The SAXS curves for samples containing only AsR were fitted using a form factor for
random oriented cylindrical shell with circular cross section.® The fitting parameters were the
core radius R, the shell thickness Dy the scattering length density of the core, shell and solvent

TNcore, Nshel aNd Mcore and the background BG.

The SAXS curves for vesicle were fitted using a form factor for a Gaussian lipid bilayer
together with a structure factor for a multilayer structure influenced by thermal
fluctuations.*® The details of the Gaussian lipid bilayer model are given elsewhere.®
Briefly, the model assumes an electron density profile comprising Gaussian functions for
the head groups on either side of the bilayer and another Gaussian for the hydrocarbon
chain interior. The midpoint of the bilayer is defined as z =0 = zc. In our model we assumed

a Gaussian distribution of inter-head group thicknesses 2zn, with an associated degree of

polydispersity A,, . The fitting parameters of the model are the electron densities of the
head group ( oy ), the layer thickness zw, the electron density of the hydrocarbon chains (
Pc), the standard deviation of the position of the Gaussian peak at zy (o ), the standard

deviation of the position of the Gaussian peak at zc (O¢ ), and4,, .
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The structure factor was modelled using the modified Caillé theory.*® S(q) depends on
the total number of layers (N) within a scattering domain, the diffuse background of

uncorrelated bilayers (Nitr) the bilayer spacing (d) and the Caillé parameter (n):

n =k T /2d?(BK_ )"? (2)

which is a measure for the bilayer fluctuations and depends on the bilayer rigidity K¢ and the

bulk modulus of compression B. All fitting was done using the software SASfit.’



Table S1. Parameters extracted from the fitting of the SAXS curve in Figures 1e,2¢,S3: core

radius R, shell thickness D and scattering length density of the core, shell and solvent ncore,

Nshel and mcore and background BG.

0.08 wt% AgR 0.5 wt% AR 1 wt% AgR 9.5 wt% AgR
R+ AR (A) 18+10 18+10 20.3+ 10.8 15+ 10
Dr (A) 4 4 3 2
Neore (a.U.) 7.17x10° 1.39x10° 1.7x10° 4.3x10?
Nshell (a.U.) 8.25x10° 1.75x107 -5.0x1077 8.5x1072
Nsolv (&.U.) 0 0 0 0
BG 2x10™ 1.1x1073 1.4x10°° 10

54




Table S2. Parameters extracted from the fitting of the SAXS in Figure S2.

Sample | *¢popc= | drorc= 0.2+ 0.08Wt% AsR | *dporc=0.2 | dporc= 0.2+ 0.08 wt% AsR
0.2
Parameter
N1 [arb. units] 1 -- 0.25 -- -
Aon [A] 5 -- 5 - -
274 [A] 44 49 44 38.5 38.5
on[A] 3 2.3 3.1 2.2 2.8
lh= 221 +oH 47 51.3 471 40.7 41.3
pn [rel. units] | 2.2x10° 3.25x10°® 1x10® 3.6x10° 1x10°®
oc[A] 1 1 1 1.37 1
pc [rel. units] | -8.5x10° -3.93x10° -5.5x10° | -1.58x10° -1x10°
N - 2 8 2 6
do - 81 64 65 65
lw=do - 221 - 29.7 17 24.3 23.7
Naiff -- 0.3 0.3 0.25 0.2
n - 0.5 0.5 3.1 0.5
BG 0.1 - - 0.2 0.2

Key: Gaussian bilayer form factor: scale factor N1, Gaussian half-width at half-maximum
for polydispersity A+, inter-head group thicknesses 2zn, Gaussian half-width for outer layer
surface on, electron density for headgroup pn, Gaussian half-width for inner layer oc, relative
electron density for inner layer pc. Caillé structure factor: total number of layers N; layer
thickness do; Caillé parameter 7; diffuse background Ngi. *data extracted from ref.® are
displayed here only as a reference. |y and Iy are the thickness of the water and the lipid bilayer

respectively.
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Scheme S1. Molecular structure of AgR
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Figure S1. Pyrene assay for AsR .
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Figure S2. Plot of dynamic shear moduli versus shear stress to determine the linear

viscoelastic regime for 5 wt% AgR hydrogel.
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Figure S3. Elastase enzymatic assay for AgR: CD data for (a) 0.5 wt% AgR, Mre= 158 and (b)

0.1 wt% AgR, Mre= 31. CD controls for pure AgR solutions are displayed in (a-b). (c) FLC

assay results at 0.07 wt% FLC and AgR/elastase ratios used in Figures (a-b). Data for 0.001

wit% AgR (Mre= 3) is included to confirm the trend of the fluorescence intensity.



y/lziu.
Q

Intensit

[ B

<
N

T

=

Q
w

T

1

> 0.5wt% AR ;

« 0.5wt% AR, Mre= 158, ]
68 hrs incubation

Figure S4. SAXS data for 0.5 wt% AgR in water, and 0.5 wt% AgR incubated with elastase at

Mre = 158 for 68 hrs (same sample as in Figure S3a). The full red line is a model form factor

fit to the experimental data.

S-10



(a)

1: Trizma (121.14)
2:AR (245.28)
37 Az;RNa (254.24)

4: ALRTFA (274.2)
4 5 5: AR (378.44)
276.0943 3871225 6: A;R(458.51)
ze1 z=1 458.1609
e = 5631736 6342122 7452444
= 2=1 2at Zml
300 350 400 450 500 550 600 650 700 750 800 850 900 950
mz
2
— (b)
1££.0019
=1
1: TFA (114.02)
2: Trizma (121.14)
7
§ 3 A2 (160.17)
141.0007 4R (172.4)
I 104.0712 b
E’f =1 144.0634 251.1415
-1 — -l
¥ — 7 1580278 176 1200 2060548 z T3 282 1067
=7 3 2041048 2641118 =
116.0708 130.0975 2=1 z=?
1 = =7 || 16009 |1saorss  ° 2190839 2321208 ‘ 2951084 201147
ST VD o AP s MO N W s s
160 120 140 160 180 200 220 240 260 280 300 '

mz

Figure S5. (a-b) ESI-MS for a sample containing 0.1 wt% AgR and Mre= 30.8. Experiment

performed for the same sample for which data is presented in Figure S2b (68 hrs of

incubation). The band for the AsR molecular weight (814.9 g mol?) is missing in the ESI

spectra, due to elastase enzymatic degradation.
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Figure S6. SAXS data for vesicles containing (a) ¢porc=0.2 + 0 or 0.08 wt% AgR and (b)
dporc=0.2 + 0 or 0.08 wt% AgR. The full red lines are fitted form factor profiles. Parameters

from the fittings are displayed in Table S2. Results for 0 wt% AR are displayed as a reference.®
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Figure S7. Stability of (a,c) 0.05 wt% AgR emulsion compared to (b,d) water/1-
bromohexadecane 30/70 v/v mixture: samples immediately after mixing (a,b) and 72 hrs

after mixing (c,d).
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Figure S8. Viscosity versus shear stress for 0.05 wt% AsR emulsion.
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Figure S9. 0.05 wt% AgR emulsion treated with elastase at Mre= 8.3. (a) Time evolution of
ThT fluorescence intensity ratio (I/1o) together with Images of the emulsion stained with ThT
(i) immediately and (ii) after 24 hrs incubation time. (b) CD profiles as a function of the

incubation time.
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