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Figure S7
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Figure S8




Figure S1 | Weighted m|Fo| - D|Fc| omit maps of the bound dipeptide/inhibitor in the active site of PMDAP
IV. The contour levels are 3.0 ¢ (cyan) and 5.0 o (blue). The carbon atoms of Ser613 in PmDAP 1V are
coloured magenta. (A) Lys-Pro (green) is observed as an acyl-enzyme intermediate in subunit A at 1.90-A
resolution. (B) Lys-Pro (green) is observed as a product containing a complete C-terminus in subunit C at
1.90-A resolution. (C) lle-Pro (yellow) is observed as an acyl-enzyme intermediate in subunit A at 2.44-A
resolution. (D) Inhibitor-1c (orange) is observed as a covalently bound form at 2.13-A resolution.

Figure S2 | Topology diagram of PmDAP IV. a-Helices and -strands are shown as cylinders and arrows,
respectively. The catalytic domain is coloured in magenta. The 3 -propeller domain is coloured from purple
(blade 1) to red (blade 8). A long insertion containing Arg106 located between blade-1 and blade-2, which
was disordered in the ligand-free form, is shown in gold.

Figure S3 | Wall-eyed stereo diagram showing a weighted m|Fo| - D|Fc| omit map of residues 90-109 in the
B-propeller domain of PMDAP IV (Lys-Pro complex) at 1.90 A. The contour level is 3.0 o.

Figure S4 | The structural formula of Inhibitor-1c used in this study.

Figure S5 | The structural formula of gliptins used in this study.

Figure S6 | Amino acid sequences of DPP 1Vs. The catalytic (red), P2-main chain recognition (blue), P1-
side chain recognition (green) and S2-extensive site (magenta) residues are highlighted. The abbreviations
used are as follows: PmDAPIV, Pseudoxanthomonas mexicana DAP IV; SmDAPIV, Stenotrophomonas
maltophilia DAP IV; PgDPPIV, Porphyromonas gingivalis DPP 1V; and HsDPPIV, Homo sapiens DPP IV.
Secondary structural elements are shown above the sequence alignment. The catalytic domain is coloured in
magenta. The B-propeller domain is coloured from purple (blade 1) to red (blade 8). An insertion helix located
between blade-1 and blade-2, which was disordered in the ligand-free form, is shown in gold. Insertions of
human DPP 1V involved in interactions with other proteins are shown in orange.

Figure S7| Molecular phylogenetic analysis and substrate recognition residues of DPP IVs. The phylogenetic
tree was constructed by MUSCLE multiple sequence alignment and using the maximum likelihood method
based on the Le Gascuel 2008 model. The percentage of replicate trees in which the associated taxa
clustered together in the bootstrap test (1000 replicates) are shown next to the branches. Initial trees for the
heuristic search were obtained automatically by applying Neighbour-Join and BioNJ algorithms to a matrix
of pairwise distances estimated using a JTT model and then selecting the topology with the superior log
likelihood value. A discrete Gamma distribution was used to model evolutionary rate differences among sites
(5 categories (+G, parameter = 2.1947)). The rate variation model allowed for some sites to be evolutionarily
invariable ([+1], 3.43% sites). All positions containing gaps and missing data were eliminated. In total, 639
positions were present in the final data set. Evolutionary analyses were conducted in MEGA7. Enzymes
referred to in the text are underlined. (A) A phylogenetic tree showing branch lengths measured as the number
of substitutions per site. (B) Topology phylogenetic tree and substrate recognition residues of the subsites S2



to S2°. Asterisked numbers correspond to the residue numbers of human DPP IV because the residues are
missing in PmMDAP IV. The position 612 of DPP IV from Trichophyton rubrum is registered as "X" in the UniProt
sequence 1D Q5J6J3.

Figure S8 | Wall-eyed stereo view showing a structural comparison of the p-propeller domain of the molecule
B of the ligand-free form (blue) of PmDAP 1V and that of the molecule A of the Lys-Pro complex (pink) of
PmMDAP IV. The side chains of Arg106, Glu208, and Glu209 are shown as stick models. The bound Lys-Pro
molecule (green) is shown as a ball-and-stick model.



