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Supplemental Figure 1



Supplemental Figure 1: Global identification of hAPN substrate specificity with the MSP-MS
assay. (Top) iceLogo representation of P1-P4’ specificity at the 15, 60, 240, and 1200 min assay 
time points (P ≤ 0.05 for all residues shown; “n” is norleucine). (Bottom) Heat map 
representations of hAPN P1-P4’ specificity at the 15, 60, 240, and 1200 min assay time points 
calculated using Z-scores at each position. Favored residues are colored blue (Z-score > 0) and 
disfavored residues are colored red (Z-score < 0). 
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Supplemental Figure 2: Comparison of hAPN cleavage against a panel of 14-mer peptides from 
the MSP-MS library that underwent complete hydrolysis during the assay time course and that 
were selected for inhibitor development (Table I). A.) Cleavage time courses for hAPN removal 
of the primary N-terminal amino acid in the panel of substrates. Inset.) Determination of 
kcat/Km values for substrates that did not undergo secondary cleavage events. Notably, these 
substrates contain aspartic acid, which is a disfavorable P1 residue for hAPN, at the second 
position. Arrows (^) indicate the site(s) of cleavage. kcat/Km values were as follows: 
1.67 (± 0.08) x 104, 9.03 (± 0.36) x 103, 4.46 (± 0.75) x 103, and 2.85 (± 0.15) x 104 M-1s-1 for
A^D-A-R-K-Y-W-N-V-H-G-T-H-Q, R^D-L-V-D-H-I-G-P-T-A-A-Y-H, F^D-W-W-G-N-R-S-P-L-E-K-n-V, 
and n^D-Q-I-Y-K-L-S-N-W-F-F-E-Q, respectively.  B.) Time courses showing secondary cleavage 
events for a subset of the panel. The five terminal residues (P1-P4’) of the substrate 
n-H-S-P-W-T-n-A-N-F-L-R-G-P (red) was the most effective hAPN inhibitor in the absence
of cyclization (Table I). 





Supplemental Figure 3: Structures of the salient cyclic peptides used in this study. 
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Supplemental Figure 4



Supplemental Figure 4: Electron density of the amino acid side chains.  



Supplemental Figure 5



Supplemental Figure 5: Statistics of the X-ray crystallographic data.
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