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Figure S1. '"H NMR of L-Lysine
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Figure S2. 'TH NMR of L-Lysine — H;BO; as a function of the thermal
polymerization temperature
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Figure S3. 'H NMR spectra of lysine (top) and hyperbranched polylysine nanopolymers
(middle). Attribution of the chemical shifts (bottom) has been done following the data
published in: Scholl, M., Nguyen, T. Q., Bruchmann, B., Klok, H.-A. The Thermal
Polymerization of Amino Acids Revisited; Synthesis and Structural Characterization of
Hyperbranched Polymers from L-Lysine. J. Polymer Sci.: Part A: Polymer Chem., 45,
5494-5508 (2007). The 'H NMR data are consistent with the formation of a
hyperbranched polylysine structure via thermal induced amidation reactions, in
accordance with FTIR and DSC data.

Hg 2.67 ppm e&—-CH,; group in a a-linear and terminal structural unit

Hs 3.19 ppm &-CH,; group next to an amide bond (dendritic and e-linear structural unit)
H,; 3.25 ppm a—CH protons of the e-linear structural units

H; 3.33 ppm a—CH protons of the terminal structural units

H, 4.02 ppm a—CH protons of the a-linear structural units

H; 4.24 ppm a—CH protons of the dendritic protons
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Figure S4. 2D NMR spectra '3C (y axis) 'H (x axis) of HPN in D,0.

S5



H,N

0 NH,
NH,
NH
0 0. HN

HO
NH, H,BO, ©
HO O 0
A HoN HN
240 °C NH NH,

H,N

600
8x10° 4 —— Lysine
£ 550 5 ]
c o o X0
-~ =1
£ 500 . Bx10° 4
3 &
QL 6. 0x10° ~— i
o 450 = 5x10
2 B 4x10° -
| o

E 400 Famie @
i) £ 3x10°
® 350 _
= o
2 4 o oe10° 2x10° A
L

300 I 1X105 4

250 I ST 0.0 0 : . . :

250 300 350 400 450 500 550 600 400 450 500 550 600
Emission Wavelength / nm Wavelength / nm

Figure S6. Three-dimensional fluorescence graph [excitation (y)—emission (X)—intensity
(z)] of lysine in water (left). Emission spectrum of lysine upon excitation at 350 nm

(right).
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Figure S7. X-ray diffraction analysis of the HPN sample. The diffraction pattern supports
the amorphous nature of the HPNS.
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Figure S8. Effect of L-Lysine only polymeric nanoparticles on SARS-CoV-2
replication. The nanomaterial does not show any antiviral activity.
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Table S1. Antiviral activity data of test compounds at the different concentrations, i.e.,

% viral nucleocapsid protein, NC, compared to untreated infected control (= 100%).

Remdesivir HPNs Lysine-only nanopolymers
Concentration Antiviral Concentration Antiviral Concentration Antiviral
activity activity activity
(ng mL) (ng mL) (ng mL)
(% viral NC (% viral NC (% viral NC
protein, protein, protein,
compared to compared to compared to
untreated untreated untreated
control) control) control)
6 14+£7 500 14+7 125 114 £ 20
1.2 73+9 50 79 £ 41 12.5 100£0
0.24 96 £ 10 5 95+19 1.25 1000
0.05 107 £23 0.5 94+9 0.125 100£0

Lysine-only nanomaterial was not effective in reducing SARS-CoV-2 viral replication,

with a 50% inhibitory concentration (ICsy) value higher than 125 pg mL-!.
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Figure S9. Dot plots for control cells (a) and cells pulsed with 250 ug mL" of HPNS for

24 hours (b); dot plots for control cells (¢) and cells pulsed with 250 ug mL"' of HPNs for
24 hours (d) after treatment with trypan blue 0.025%, showing only partial quenching of
extracellular fluorescence and confirming internalization of HPNs.




