Supplementary Material

The SAMPL5 Host-Guest Challenge:

Computing Binding Free Energies and Enthalpies from Explicit Solvent
Simulations by the Attach-Pull-Release (APR) Method

Jian Yin, Niel M. Henriksen, David R. Slochower, and Michael K. Gilson*

Skaggs School of Pharmacy and Pharmaceutical Sciences, University of California San Diego, La
Jolla, California 92093-0736, United States

*Contact: mgilson@ucsd.edu

A tutorial for the APR method will be available soon on the webpage of AMBER
tutorials. Please check http://ambermd.org/tutorials

To compute the flip percentage in each OAH and OAMe systems, we first abstracted 7500
frames evenly from 750 ns MD simulations, and then analyzed the motions of all four benzoic
acid flaps by recording the values of four torsion angles (Figure S1 a). Only if one of the torsion
angles was smaller than 140 degrees (Figure S1 ¢, d), that structure was counted as a flipped
conformation. Usually a flipped conformation contains one flipped flap, but structures with two
flipped flaps were also observed (Figure S1 b), although very rarely. The total number of the
flipped conformations was then divided by the number of frames, 7500, to obtain the flip
percentage (Table S1). The torsion angles were most frequently observed at ~ 270 degrees
(Figure S1 f) and the flap with a 180-degree torsion angle is a “transition state” between the
“up” and “down” conformation (Figure S1 e).



Fig S1. (a) One of the C-O-C-C torsion angles selected to monitor the motions of benzoic acid
moiety highlighted in yellow; (b) A double flip-over conformation observed in the trajectories of
OAH-G3. Two flaps are “up” simultaneously; Different conformations observed in the 750 ns
trajectories of OAH-G3: The value of the C-O-C-C torsion angle on the left flap is (c) 60, (d) 140,
(e) 180 and (f) 270 degrees. The distance (A) between the carbon atom in the carboxyl group on
the left flap and nitrogen atom in the amine group is labeled in conformation c-f.

Table S1. The flip-over percentage of bound and unbound hosts.

OAH (%) OAMe (%)
free host 0.28 0.00
G1 1.17 0.00
G2 0.89 0.00
G3 10.15 0.00
G4 0.00 0.00
G5 10.15 0.00
G6 3.01 0.00

Representative binding poses obtained via clustering over 750 ns of MD
simulations using TIP3P water model (in PDB format)
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