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Supplementary Methods

LTA4H substrates used in enzymatic assays

While the reported natural substrates for LTA4H are LTA4 and PGP, in literature, several synthetic
substrates have been used as surrogates due the difficulty in using LTA4 or PGP in high throughput
assays. The most frequently used substrate is alanine coupled to a fluorophore (example, Ala-AMC),
which is used as a surrogate substrate of PGP hydrolysis. This substrate allows for reaction progression
to be measured by an increase in fluorescence signal. Interestingly, it has been reported that certain
compounds activate Ala-AMC hydrolysis, and this has been used as an indication that the PGP hydrolysis

1213 is enhanced. Additional structural studies of LTA4H bound to peptide substrates suggested

activity
that an arginine could bind to the S1 pocket of LTA4HY. We therefore reasoned that a substrate
whereby a fluorescence group is coupled to arginine (example, Arg-Rho110-D-Pro (Arg-Rho) and Arg-

AMC) would also act as substrates for LTA4H. Furthermore, we reasoned that because arginine



sidechain would extend deep into the LTA4 binding pocket, hydrolase inhibitors would also inhibit an

assay using either the Arg-Rho110-D-Pro (Arg-Rho) or the Arg-AMC as substrates.

Crystal data collection and refinement

Supplementary Table 1. Crystal data collection and refinement statistics

A. Data collection
Space group

Unit-cell dimensions (A)
Resolution (A)

Observations; unique
reflections

Completeness(%)

llo

Rmerge

B. Refinement statistics
Resolution (A)
Reflections

R-factor, Riee

Total number of protein
atoms

Water atoms, and other
heteroatoms

RMS bonds (A), angles
(deg.)

LTA4H E296Q-PGP

P2:2:2;
a=77.4b=875c=99.0
50-1.84

387899, 59014

99.8 (99.9)*
13.02 (2.30)*
11.6 (73.6)*

29-1.84
59014
15.6, 18.6
4871

676, 688

0.01, 1.00°

LTA4H-Compound 11

P2,2:2;
a=780b=87.1c=99.1
50-1.95

274809, 49717

99.8 (99.9)*
13.02 (2.30)*
11.6 (73.6)*

24-1.95
49716
16.2,19.4
4860

689, 732

0.01, 1.00°

*Numbers in parentheses refer to the highest resolution shell

Molecular dynamics settings:
MD starting coordinates for protein/ligand complexes were generated from the PDB entries 4MS6 (PGP

LTA4H-compound 15

P2,2:2;
a=784b=87.1c=995
50-2.24

181827, 33323

99.8 (99.9)*
13.02 (2.30)*
11.6 (73.6)*

24-2.24
33322
16.5, 21.6
4852

561, 596

0.01, 1.10°

analogue) and internal x-ray structures (for PGP, partial occupancy in E296Q mutated LTA4H data).

Protein and peptide parts were assigned Amber force field parameters of the ff14SB parameter set”’.

Organic ligands like e.g. cpd. 17 were treated with the GAFF force field*, with partial charges computed

via AM1/BCC®.

The tetrahedral coordination of Zn*" ion was treated with the CaDA approach®®. To conserve the

tetrahedral arrangement around the zinc, both H295 and H299 had to be converted to ‘histidinate’ (i.e.,



negatively charged) to keep a constant distance to the respective pseudo atoms on Zn**. The excess
negative charge thus introduced was compensated by protonating E271 and E318. Since the standard
MD by force fields cannot handle reactions anyway, this situation may be considered as a momentary
occurrence and should not affect the conclusions drawn from the short MD simulations here. The

starting arrangement for MD is shown in supplementary figure 1.
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Supplementary Figure 1. Settings around the zinc active site used for molecular dynamics: PGP in
orange, compound 17 in green, protonated glutamic acids E271 and E318 in pink, histidinates H295 and
H299 in light blue, zinc cation in magenta with the four pseudo atoms bearing each one fourth of the
total +2 charge in white.

MD runs (protein alone, ligand alone, and complex) were executed with explicit water (TIP3 water,
periodic boundary conditions). The overall charge was neutralized by addition of sodium cations.
Simulations were carried out by the sander. MPI module of AmberTools, using 8 processors in parallel.
The non-bonded cutoff distance was set to 8 A. The entire system was minimized for 1000 steps
conjugated gradient, followed by a heat-up to 300 K over 100 picoseconds (ps) at constant volume
(NVT), then equilibrated for 100 ps at constant pressure (NPT) to adjust the density. Finally, the
production trajectory was run at constant volume (NVT) for 5 ns (using integration steps of 2
femtoseconds with SHAKE switched on). The temperature was regulated via Langevin dynamics to 300
K.



Supplementary results

Trajectories were analyzed with the cpptraj module of AmberTools>’. In supplementary figure 2 (left) are
shown as overly 50 equidistant frames (spaced by 100 ps) from the MD trajectory of the
LTA4H/PGP/compound 17 ternary complex. The motion of the compound 17 is more important than
that of PGP which follows obviously from the less defined interactions with LTA4H. In supplementary
figure 2(right) are depicted the same 50 frames (PGP as solid molecular surface, compound 17 as
gridded surface). Obviously, both structures share a common portion of the binding site, although of
course during the ternary complex MD, van der Waals repulsion avoids momentary overlap.

Supplementary Figure 2. on the left, overlay of 50 equidistant (by 100 ps) MD frames of PGP and
compound 17 form the MD trajectory of the ternary complex LTA4H/PGP/cpd.17; on the right, surface
representation of the 50 overlaid frames, indicating the (overall) common occupancy of a part of the
binding site (see also text).

The effect of “too close for comfort” is best rendered by comparing the per-residue atomic fluctuations
computed from the ternary complex and for individual LTA4H/PGP and LTA4H/cpd.17 MD trajectories
(Supplementary Table 2). In the ternary complex, the fluctuations for both PGP and compound 17 are
smaller than for the individual complexes with PGP or cpd. 17 alone. Only the C-terminal proline in PGP
is not affected by the presence or absence of compound 17. These results are also shown graphically in
Supplementary Figure 3, after converting the atomic fluctuations to B-factors.



Supplementary Table 2: Atomic fluctuations (A) “per-residue” for the heavy atoms in PGP and/or

cpd.17 during the 5 ns MD trajectories of the respective complexes.

complex PRO GLY PRO cpd. 17
(N-terminal) (C-terminal)

LTA4D/PGP/cpd.17 0.458 0.484 0.574 0.656

LTA4H/PGP 0.649 0.547 0.579

LTA4H/cpd.17 0.848

Supplementary Figure 3. B-factor colouring of PGP and cpd.17 (PyMOL [9], using “spectrum b,
minimum=0, maximum=50", with the default colouring from blue/cold to red/hot); B-factor values were
computed from MD trajectories using cpptraj [8]; left: for the LTA4/PGP complex; middle: for ternary
complex LTA4H/PGP/cpd.17; right: for the LTA4H/cpd.17 complex.

Both Supplementary Table 2 and Supplentary Figure 3 clearly show that the ternary complex induces
motional constraints on PGP and the additional ligand in the extended hydrolase pocket. It can therefore
be assumed that an additional ligand like compound 17 in this example also affects (partially inhibits)
the hydrolysis of PGP.
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