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X-ray structures of  PEX14 complexes reveal protein surface 
adaptation after ligand binding

According to World Health Organization
(WHO), parasitic diseases are amongst the
foremost threats to human health and
welfare worldwide1.

Recently it has been shown that small
molecules can efficiently inhibit PEX5-
PEX14 protein-protein interaction (PPI)
essential for the import of glycosomal
matrix proteins from the cytoplasm, and
selectively kill the parasites2.

Here, we present a crystallographic study
of N-terminal domain of Trypanosoma
brucei (Tb) PEX14 complexes with
different small molecule inhibitors.

• TbPEX14 was expressed in E.coli
BL21 strain, purified by affinity
chromatography - IMAC and size
exclusion chromatography.

• Crystals of the complexes were
measured at the Synchrotron radiation
source. The structures were solved by
molecular replacement followed by
iterations of Refmac5 refinement.

• Kd values were determined by
MicroScale Thermophoresis (MST).

• Small molecule inhibitors mimic the binding pose of PEX5WxxxF peptide motif

The central scaffold lays on solvent exposed F35 and F52 at PEX14 interface. Two aromatic
groups fill the two hydrophobic cavities.

• A surface adaptation upon ligand binding justifies the observed difference in affinity of two
isomers

The introduction of a salt bridge between the side chain of K38 and the carboxylic group of the
R-isomer induces a conformational change in E16, that is translated in a loss of affinity.

The understanding of the binding interactions guiding inhibitor affinity at the atomic level is of

crucial importance for rational drug optimization. Here, the comparison of the high resolution X-ray

structures of TbPEX14 complexes with two different isomers of a small molecule inhibitor discloses

an induced fit upon the binding with one of them, explaining the observed different affinity for the

target.
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(A) Glycosomal protein import. Cargo proteins are recognized by
PEX5, which binds PEX14 and together with other PEX
components (not shown) allow the cargo enzymes to cross the
glycosomal membrane. (B) PEX5-PEX14 small molecule
inhibitors block glycosomal translocation, resulting in
mislocalization of glycosomal enzymes, metabolic catastrophe and
cell death.
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(A)PEX5-PEX14 PPI: aromatic 𝜋 -stacked side chains of F35 and F52 of PEX14 separate two hydrophobic cavities harbouring
F107 and W103 of the PEX5 WxxxF motif. (B) Crystal structure of N-terminal domain TbPEX14 in complex with one of PEX5-
PEX14 inhibitors (1.2 Å). On the right, surface representation of TbPEX14: the compound perfectly fits into the binding pocket.

A-B) Binding profiles of Ni-NTA-ATTO647-His6-TbPEX14 with S-3 and R-3 using MST. The error bars represent the standard
error of n=3 measurements; C-D) Crystal structures of N-terminal domain TbPEX14 in complex with S-3 (1.3 Å) and (right) R-
3 (1.5 Å). Cyan spheres represent water molecules.


