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Figure S1. Nucleotide and translated open-reading frame amino acid sequence of cloned cDNAs encoding a novel peptide
precursor Kunitzin-AH from Amolops hainanensis. Putative signal peptides are marked with double-underline, mature
peptides are marked with single-peptides and stop codons are indicated with asterisks.
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Figure S2. Identification of the specific trypsin inhibitor Kunitz-AH derived from the skin secretion of Amolops hainanen-
sis. (a) RP-HPLC chromatogram of skin secretion of A. hainanensis monitored at 214 nm. The red arrow indicates the
retention time of Kunitz-AH. (b) Annotated MS/MS spectrum of Kunitz-AH. (c) Predicted b- and y-ions arising from col-
lision induced dissociation of the double-charged (732.34 m/z, [M+2H]2+) precursor ion. The observed b- and y-ions are
indicated in blue and red typefaces.
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Figure S3. The progress curve of inhibition rate in the presence of different concentrations of pep-
tides (a) Kunitzin-AH; (b) AH-1363; (¢) AH-unoxidized; (d) AH-1447; (e) AH-798; (f) AH-880-L (g)
AH-880-L; (h) AH-884; (i) AH-912; (j) AH-837; (k) AH-814 and (1) AH-770 ranging from 0.8 uM to
102.4 uM. The Y-axis represented the rate of the fluorescence decay, while the X-axis represented
peptide concentrations in uM. The Ki values were calculated by Morrison formula in Prism 6, in
which Km =11.70 uM, [S] =42.86 uM, Et =0.0002 uM. Error bars represent standard error of mean
(SEM) of three replicates.
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Figure S4. (a) Free energy surfaces (in kcal/mol) for the aggregation of AH-837 forming a disul-
phide bridge in terms of the radius of gyration (Rgyr) and the root mean square deviation

(RMSD). The darker region represented the lower energy of the structure, and the conformation
with the lowest energy was indicated with an arrow. (b) Potential energy (black), kinetic energy



(red) and total energy (green) fluctuation of the system during the production molecular dynamics
simulation within 100 ns; (¢) Lennard-Jones Short Range potential (black) and Coulomb short-
range force (red) fluctuation of the system during the production molecular dynamics simulation
within 100 ns. (d) Root mean square fluctuation (RMSF) of the Ca in the structure of AH-837 (indi-
cated with black lines) and the carbon backbone of the structure (indicated with red lines). (e) The
root mean square deviation (RMSD) values of the Ca in the structure of AH-837 during the pro-
duction molecular dynamics simulation within 100 ns; (f) Radius of gyration (Rg) of the whole
conformation during the production molecular dynamics simulation within 100 ns.
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Figure S5. (a) Free energy surfaces (in kcal/mol) for the aggregation of AH-884 forming a disul-
phide bridge in terms of the radius of gyration (Rgyr) and the root mean square deviation
(RMSD). The darker region represented the lower energy of the structure, and the conformation
with the lowest energy was indicated with an arrow. (b) Potential energy (black), kinetic energy
(red) and total energy (green) fluctuation of the system during the production molecular dynamics
simulation within 100 ns; (¢) Lennard-Jones Short Range potential (black) and Coulomb short-
range force (red) fluctuation of the system during the production molecular dynamics simulation
within 100 ns. (d) Root mean square fluctuation (RMSF) of the Ca in the structure of AH-884 (indi-
cated with black lines) and the carbon backbone of the structure (indicated with red lines). (e) The
root mean square deviation (RMSD) values of the Ca in the structure of AH-884 during the pro-
duction molecular dynamics simulation within 100 ns; (f) Radius of gyration (Rg) of the whole
conformation during the production molecular dynamics simulation within 100 ns.



