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Figure S1. Structure-based virtual screening of STEP inhibitors using either crystal structure

(PDB: 2BVS5) and ensemble structures from Markov State Model (MSM).
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35
36  Figure S2. Comparison of apo (PDB: 2BV5) and holo (PDB: 50VX) crystal structures of STEP.
37  (A) Structure alignment of apo and holo crystal structures. (B) Calculated per-residue RMSD values

38  for backbone and full atom. (C-E) Pocket analysis of apo and holo crystal structures. All detected
39  pockets are classified as auxiliary (blue sphere) and minor pockets (rosy brown sphere) by
40  employing AlphaSpace pocket score as described before (ref). Blue spheres represent pockets with

41  score >50 and rosy brown spheres represent pockets with score <50.
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Figure S4. Comparison of the protein flexibility of STEP with and without inhibitor binding. (A)
Per-residue RMSF calculated from MD simulations of STEP-apo (green) and STEP-ST1 (yellow)
systems. Conformational dynamics of STEP-apo structure (B) and STEP-ST1 complex (C) colored
by their per-residue RMSF values. The crystal structure PDB:2BVS5 serves as a template for
comparison. The binding pose of ST1 was derived from molecular docking using the crystal

structure. The color scale shows the calculated RMSF in A.
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Figure S5. Formation of salt-bridge interactions between K439-D272 (black) and K439-E519 (blue)
during 1-us MD simulation on STEP-apo and STEP-ST1 systems.
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Figure S6. Free-energy landscapes of (A) the STEP-apo system and (C) the STEP-ST1 system
obtained via MSM analysis along the first and second TICA coordinates. Representative MD
snapshots of macrostates from both (B) the STEP-apo system and (D) the STEP-ST1 system. The
three residues (D272, K439 and E519) used for TICA construction are shown as stick models. The
location of each macrostate in the free-energy landscapes (left) is illustrated using the same color as

the residues in the representative MD snapshots (right).
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Table S3. Specs ID for ST2 analogs and ST3 analogs.

Compound Specs ID Compound Specs ID
ST2-1 AG-690/13153056 ST3-1 AG-690/11835134
ST2-2 AG-690/12869899 ST3-2 AG-205/11234130
ST2-3 AG-690/13153051 ST3-3 AN-023/13438050
ST2-4 AG-690/13153079 ST3-4 AG-205/37007075
ST2-5 AG-690/37099003 ST3-5 A0-081/40681146

Table S4. Inhibitory activities of selected compounds against wide type STEP and F523 A mutant.

Inhibitory activity (nM)
Protein
ST2 ST2-5 ST3 ST3-5
WT 9.7+£2.6 7.7£1.5 10.7+0.9 7.5+1.2
F523A 31.3+£8.5 >100 99.7£10.9 81.9+9.2

Video Captions
Video S1. MD simulation of STEP-apo system. STEP protein is shown as white surface with

catalytic site and exosite site colored in green and orange yellow, respectively.

Video S2. MD simulation of STEP-ST3 system. STEP protein is shown as white surface with
catalytic site and exosite site colored in green and orange yellow, respectively. Inhibitor ST3 are
shown as spheres and colored according to atom type.
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