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Discovery and rational design of a novel Bowman-Birk

related protease inhibitor

Supplementary materials
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101GAGRACGAGCC AGAGGARAGR GATGTCGAAG TARRRAGAGC ACTCAGAGGG
CTCTGCTCGG TCTCCTTTCT CTACAGCTTC ATTTTTCTCG TGAGTCTCCC
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151TGTTGGACCA AGAGTATACC ACCTAAGCCT TGTCCAGGAA AARGATARAR
ACARACCTGGT TCTCATATGG TGGATTCGGA ACAGGTCCTT TTTCTATTTT
201CTCAAATTGG AAGTCATCTA ATTTGGAATA TCATTTAGCT AAATGCTATG
GAGTTTAACC TTCAGTACGAT TAAACCTTAT AGTAAATCGA TTTACGATAC
251 TCAGATTAAA AATTAAATAA CTAAATACTA TCATATACAG ARRRRARRARRR
AGTCTAATTT TTAATTTATT GATTTATGAT AGTATATGTC TTTTTTTTTT
301AAARAARARE AAAR
TTTTTTTTTT TTTT

Figure S1. The nucleotide and translated open-reading frame amino acid sequence of cloned cDNA
encoding the biosynthetic precursor of PPF-BBI from a skin secretion of Pelophylax plancyi fukienensis.
The putative signal peptide is double-underlined, mature peptide is single-underlined and the stop
codon is indicated by an asterisk.

Biomolecules 2019, 9, 280; doi:10.3390/biom9070280 www.mdpi.com/journal/biomolecules



Biomolecules 2019, 9, 280

21071

180 4
180
1705

Absorbance 3214nm (arbitrary units)

20f9

B o

75

85
Time (min)

© 80 95 100 108 110 115

Figure S2. Region of reverse-phase HPLC chromatogram of the skin secretions of Pelopholax plancyi
fukienesis. The elution position/retention time of PPF-BBI is indicated (arrow). Column: Jupiter C-5, 5-
um particle, 300 A pore, 250 x 10 mm (Phenomenex, UK). Elution condition: linear gradient formed
from 0.05/99.95 (v/v) TFA/water to 0.05/19.95/80.00 (v/v/v) TEA/water/acetonitrile over 240 min at a

flow rate of 1 ml/min.
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Figure S3. The identification of PPF-BBI from the skin secretion of Pelopholax plancyi fukienesis. (A) The
mass trace of the fraction indicated in Figure S2. (B) The MS/MS spectrum of doubly-charged
precursor ion of PPF-BBI in the fraction. (C) Predicted b-ion and y-ion MS/MS fragment ion series
(singly- and doubly-charged) of PPF-BBI. The actual ions detected in MS/MS spectra are coloured red
and blue.
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Figure S4. The identification of other peptides used in this study. (A) F&-PPF-BBI (B) K'*-PPE-BBI (C)

Tat-loop (D) Tat (E) TIL
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Figure S5. Inhibitory activity of PPF-BBI and its analogues on trypsin, chymotrypsin and tryptase.
Substrate with no treatment of peptide (0 uM) was used as the negative control. (a) Progress curves
and corresponding Morrison plot for trypsin proteolysis in the presence of different concentrations
of PPF-BBI. (b) Progress curves and corresponding Morrison plot for tryptase proteolysis in the
presence of different concentrations of PPF-BBI. (c) Progress curves and corresponding Morrison plot
for chymotrypsin proteolysis in the presence of different concentrations of F8-PPF-BBI. (d) Progress
curves and corresponding Morrison plot for trypsin proteolysis in the presence of different
concentrations of K!¢-PPF-BBI. (e) Progress curves and corresponding Morrison plot for trypsin
proteolysis in the presence of different concentrations of Tat-loop. (f) Progress curves and
corresponding Morrison plot for tryptase proteolysis in the presence of different concentrations of
K'-PPE-BBI. (g) Progress curves and corresponding Morrison plot for trypsin proteolysis in the
presence of different concentrations of TIL (® 95.2 uM, B 71.4 uM, A 47.6 uM, ¥ 23.8 uM, # 9.52
uM, © 7.14 uM, O 4.76uM, & 2.38 uM, ¢ 0 uM).



