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Table S1. Characterization of star-shaped poly (Z-L-lysine) homopolypeptides (s-PZLL). The degree 
of polymerizations (DP), number-averaged molecular weights (Mn), and ratio of weight-averaged 
molecular weight to number-averaged molecular weight (Mw/Mn) were calculated from proton nu-
clear magnetic resonance (1H NMR) and gel permeation chromatography-light scattering (GPC-LS) 
analyses. 

Polypep-
tides 

Feed ratio 

1H NMR GPC 

DP 
Mn 

(g mol-1) 
Mn 

(g mol-1) 
Mw/
Mn 

D
P 

6s- PZLL32 1:90 32.1 50654 50800 1.16 
32
.0 

12s- PZLL12 1:180 11.9 34121 32200 1.99 
10
.0 

24s- PZLL12 1:480 12.3 72109 55600 1.52 
8.
6 

Table S2. Radius of gyration (Rg) of nano-assemblies in star-shaped graft copolypeptides. The con-
centration of all samples was 8.0 wt%. The data was fitted from Small-angle X-ray scattering (SAXS) 
analysis using SasView software (version 5.0.4). 

Polypeptide Rg(Å) 
12s-PLL12-g-Indo0.10 151 

12s-PLL12-g-Phenyl0.08 161 
24s-PLL12-g-Indo0.11 215 

24s-PLL12-g-Phenyl0.13 192 
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Figure S1. 1H NMR of (a’) 6s-PZLL32, (b’) 12s-PZLL12, and (c’) 24s-PZLL12 homopolypeptides in tri-
fluoroacetic acid-d1 (TFA-d1). The symbols were used to represent the different protons. 
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Figure S2. Circular dichroism (CD) spectra of graft polypeptides at 0.1 mg/mL. 
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Figure S3. Recovery behavior of 12-amed and 24-armed polypeptide hydrogels. The concentration 
of hydrogel samples was 8.0 wt%. The rheological measurement was operated at 1 rad/s of fre-
quency, room temperature and various strain at three continuous periods: 1.0% for 100s, 100.0% for 
300s, and 1.0% for 600s. 


