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Inhibitors of PEX14 disrupt protein
import into glycosomes and kill
Trypanosoma parasites
M. Dawidowski,1,2* L. Emmanouilidis,1,2* V. C. Kalel,3* K. Tripsianes,4 K. Schorpp,5

K. Hadian,5 M. Kaiser,6,7 P. Mäser,6,7 M. Kolonko,1 S. Tanghe,8 A. Rodriguez,8

W. Schliebs,3 R. Erdmann,3† M. Sattler,1,2† G. M. Popowicz1,2†

The parasitic protists of the Trypanosoma genus infect humans and domestic mammals,
causing severe mortality and huge economic losses.The most threatening trypanosomiasis
is Chagas disease, affecting up to 12 million people in the Americas. We report a way to
selectively kill Trypanosoma by blocking glycosomal/peroxisomal import that depends
on the PEX14-PEX5 protein-protein interaction. We developed small molecules that
efficiently disrupt the PEX14-PEX5 interaction.This results in mislocalization of glycosomal
enzymes, causing metabolic catastrophe, and it kills the parasite. High-resolution x-ray
structures and nuclear magnetic resonance data enabled the efficient design of inhibitors
with trypanocidal activities comparable to approved medications. These results identify
PEX14 as an “Achilles’ heel” of the Trypanosoma suitable for the development of new
therapies against trypanosomiases and provide the structural basis for their development.

H
uman African trypanosomiasis (HAT, sleep-
ing sickness) and Chagas disease are caused
by the protists Trypanosoma brucei spp.
and Trypanosoma cruzi, respectively. Ani-
mal trypanosomiases cause huge losses

to livestock animals (1–3) and are becoming in-
creasingly resistant to currently available medi-
cations (4–6). Chagas disease has been most
prevalent in South America but is spreading
internationally owing to increased migration (7, 8)
and potential climate change–induced vector
spreading (9–11). The drug discovery pipeline
for trypanosomiases is thin. Existing medications
(Suramin, Pentamidine, Melarsoprol, Benznidazole,
and Nifurtimox) have serious side effects, require
long treatment schedules, and often fail to elim-
inate parasitemia. Therefore, new therapeutic

strategies targeting trypanosomiases are urgently
needed.
Glycosomes are peroxisome-related organelles

containing enzymes required for glucose metab-
olism and parts of other intermediary metabolic
pathways (12). They are essential and charac-
teristic to a few protists, including Trypanosoma
spp. (13). The biogenesis of glycosomes depends
on proteins called peroxins or PEX (14). The
PEX14-PEX5 protein-protein interaction is essen-
tial for glycosome biogenesis and glycosomal
protein targeting (10, 12). The PEX5 protein is
the import receptor for the transport of glyco-
somal enzymes from the cytoplasm into the or-
ganelle (15). The C-terminal tetratricopeptide
repeat (TPR) domain of PEX5 recognizes a per-
oxisomal targeting signal (PTS) peptide motif in
cargo proteins (16). The N-terminal half of PEX5
is intrinsically disordered and harbors several
diaromatic WxxxF peptide motifs that are rec-
ognized by the small globular N-terminal domain
of PEX14. PEX14 is associated with the glyco-
somal membrane and the PEX14-PEX5 inter-
action is required for cargo translocation (17–21)
(fig. S1). PEX14 RNA interference (RNAi) studies
have shown that glucose becomes toxic to T. brucei
when glycosomal import is disrupted (13, 22, 23),
thus indicating a potential drug target.
Here, we show that disrupting the PEX14-

PEX5 interaction with small molecule inhibitors
leads to accumulation of glycosomal enzymes in
the cytosol, adenosine triphosphate (ATP) deple-
tion, glucose toxicity, and metabolic collapse
resulting in T. brucei parasite death.
The N-terminal domain of human PEX14 adopts

a small helical fold where two aromatic residues

(Phe35 and Phe52) are engaged in a p-stacking
interaction in the center of the binding interface
with PEX5 WxxxF ligands. This pair of aromatic
side chains (II) separates two hydrophobic pock-
ets, which accommodate tryptophan (III) and
phenylalanine (I) in the PEX5 WxxxF peptide
motifs (Fig. 1A) (17, 18). To enable structure-based
drug design, we determined the solution nuclear
magnetic resonance (NMR) structure of the
T. brucei PEX14 N-terminal domain (fig. S2, B and
C, and table S1). The overall fold is very similar
to the human PEX14 N-terminal domain but ex-
hibits an additional C-terminal helix a5. The two
hydrophobic pockets and the two phenylalanine
residues in the binding surface are conserved in
T. brucei. Characteristic amino acid differences are
observed in the PEX5 binding pockets of trypano-
some PEX14 (Arg28, Asn31, Glu34, and Asp38) com-
pared with human PEX14 (Leu28, Thr31, Lys34, and
Asn38). This indicates that inhibitors can be de-
signed to selectively target T. brucei PEX14 (fig. S2,
A and D) using specific, polar interactions.
Using our structure and other structural in-

formation available (17, 24, 25), we created a
three-dimensional (3D) pharmacophore model
mimicking the binding mode of the aromatic
residues of PEX5 WxxxF to the respective PEX14
pockets (Fig. 1A). Using this model, we performed
in silico 3D pharmacophore-based screening fol-
lowed by 3D docking of the best hits and visual
compound inspection. The computationally iden-
tified hits were tested experimentally bymonitoring
binding to 15N-labeled T. brucei PEX14N-terminal
domain using 1H-15N heteronuclear correlation
NMR spectroscopy. This led to the identification
of a druglike pyrazolo[4,3-c]pyridine derivative
1 (Fig. 1B). The compound exhibits a moderate
affinity to PEX14 as judged by NMR titrations
(Fig. 1C) and is able to disrupt the PEX14-PEX5
interaction in an orthogonal, proximity-based
AlphaScreen assay (PerkinElmer Life Sciences)
with a binding inhibition constant (K i) = 61.6 mM
(Table 1 and fig. S3). Despite the relatively weak
affinity to the target, derivative 1proved to be toxic
to bloodstream-formT. brucei cells, with amedian
effective concentration (EC50) of 21 mMwith low
toxicity for murine NIH-3T3 fibroblasts and hu-
man HepG2 cells (Table 1 and figs. S4 and S5).
To exclude that potential off-target modes of

action and general toxicity contribute to the ob-
served activity, we further optimized themolecule
toward higher PEX14 affinity. Initially, we per-
formed an NMR-based fragment screen of 1500
fragments from our in-house library to identify
fragmentmotifs that favorably bind PEX14.We
observed a strong preference of PEX14 to bind
double-aromatic ring systems (table S2). These
chemical groupswere directly used to replace the
decoration of derivative 1. This yielded deriva-
tives 2 and 3, which exhibit increased potency
in biochemical assays and enhanced trypano-
cidal activity (Fig. 2A and Table 1). We solved
high-resolution crystal structures for derivatives
2 and 3 in complex with T. brucei PEX14 at 0.86-
and 1.57-Å resolution, respectively (Fig. 2, B and
C, and table S3). Whereas the central element
(II in Fig. 1, A and B), present in all compounds,
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efficiently shields the partially exposed Phe35 and
Phe52 in the PEX14 interface, the two aromatic
groups fill the hydrophobic cavities. Notably, the
indole ring of 2 addresses the phenylalanine
pocket (I), whereas the naphthyl ring fills the
tryptophan pocket (III). In the PEX14-3 com-
plex, the phenylalanine and tryptophan pockets
are filled by the methoxynaphthyl and phenyl
moieties, respectively. One bound water mole-
cule forms two important hydrogen bonds with
the ligands. Remarkably, this water is found in all
the complex structures of the inhibitors tested,
indicating that this interaction is critically im-
portant (Fig. 2, B toD, and fig. S6). This interaction
has not been predicted by docking of derivative
1, which explains its docking pose being shifted
toward pocket (I) when compared with the
crystal structures (Fig. 2E). Our attempts to dis-
place this water molecule with a polar element
of the inhibitor yielded inactive compounds, in-
dicating that the water is very strongly bound
to the protein. Importantly, the water molecule
interacts with the side chain of Asn31, a residue
that is specific to Trypanosoma and distinct from
humans (fig. S2A). Therefore, this interaction can
contribute to ligand specificity. Both derivatives
2 and 3 offer a significantly extended hydrophobic
interface when compared to the in silico hit 1,
which results in the improved binding affinity.
Notably, the lowerKi leads to significant improve-
ment of in vitro trypanocidal activity, with EC50
values being lower than Ki (Table 1). Molecular
hybridization of derivatives 2 and 3 followed by
–OH to –NH2 replacement yielded compound 5
(Fig. 2A), a more soluble and potent PEX14-PEX5
interaction inhibitor (Ki = 207 nM). The structure

of derivative 5 bound to PEX14 (Fig. 2D) shows
that the 5-NH2 group is in proximity to the neg-
atively charged carboxyl side chains of Glu34. This
interaction improves compound specificity because
in human PEX14 the positively charged side
chain of the corresponding Lys34would introduce
electrostatic repulsion (fig. S2). Overall, PEX5 binds
PEX14 primarily by hydrophobic interactions.
NMR titrations of peptide ligands derived from
human and T. brucei PEX5 to 15N-labeled trypano-
some PEX14 show different chemical-shift per-
turbations (fig. S7A). This indicates that distinct
features in the binding interface contribute to
the ligand specificity of PEX14. Consistently,
derivatives 4 and 5 containing hydrophobic fea-
tures identified as preferred by T. brucei PEX14
by fragment screen show enhanced selectivity
withmuchweaker binding to the humanortholog
(fig. S7B).
A multiple sequence alignment (fig. S2A) indi-

cates ahighdegree of conservationof PEX14 among
trypanosomatid protists. Therefore, we tested de-
rivative 5 in cell-based assays against different
Trypanosoma species. The inhibitor exhibits
remarkable cellular potency against the livestock
pathogen T. brucei brucei (EC50 = 186 nM). More-
over, the compound is even more potent against
the human-infecting T. brucei rhodesiense sub-
species (EC50 = 21 nM). The activity of derivative
5 against the intracellular form (amastigote) of
T. cruzi (EC50 = 570 nM) is approximately twofold
greater than the reference drug Benznidazole
(Table 1 and fig. S9). Mammalian cell toxicity of
derivative 5 from a potential interference with the
human PEX14-PEX5 interaction is not expected
because there is no correlation between mamma-

lian cell toxicity andHsPEX14 affinity (Table 1).
Collectively, these data show that targeting glyco-
some import by disrupting the PEX14-PEX5 inter-
action is a promising strategy for the development
of broad-spectrum trypanocidal agents.
The PEX14 inhibitors based on the pyrazolo-

[4,3-c]pyridine scaffold show a correlation between
inhibition in biophysical assays (Ki) and trypano-
cidal activity in cellular assays (EC50) (Fig. 3A).
This indicates that the compounds indeed act by
targeting the PEX14-PEX5 interaction. Notably,
for most of the inhibitors, we observe that the
cell-based activities (EC50) on T. brucei are sig-
nificantly lower than inhibition (Ki) in vitro. This
results from the fact that the trypanosomal hexo-
kinase (HK) and phosphofructokinase (PFK) en-
zymes lack feedback regulation. Therefore, their
compartmentation inside glycosomes with a lim-
ited pool of ATP is necessary to control their ac-
tivities. Their mislocalization to the cytosol leads
to unregulated glucose phosphorylation (thus am-
plifying the effect) causing ATP depletion (fig. S1),
which results in the accumulation of glucose me-
tabolites to toxic levels and eventually induces
cell death (22, 23). Consistent with this, we observe
significantly higher trypanocidal activity of de-
rivative 5 in the presence of glucose compared
with cells grown on amino acid–rich medium lack-
ing glucose. This confirms PEX14 RNAi studies
reported previously (13). In contrast, the presence
of glucose in the medium was protective when
cells were treated with the general cytotoxic agent
blasticidin (Fig. 3B).
Immunofluorescence microscopy using anti-

bodies against glycosomal enzymes confirms that
derivative 5 prevents compartmentation of the
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Fig. 1. PEX14-PEX5 interface is suitable
for disruption with small molecule.
(A) (Top) Structure of the human PEX14
N-terminal domain (gray) complexed with
a PEX5 WxxxF peptide (magenta) (17).
(Bottom) Zoomed-in view of the PEX14
N-terminal domain as sliced surface
representation, showing the cavities I and
III accommodating F107 and W103 of
the PEX5 WxxxF ligand, respectively.
Aromatic p-stacked side chains of F35 and
F52 are partially exposed to the solvent
and separate the two pockets. The ligand
is expected to shield these side chains
from solvent (II). (B) Docking pose of the
in silico hit, 1. The compound fulfills all
three key pharmacophore features (I, II,
and III). (C) 1H-15N heteronuclear single-
quantum coherence spectrum of 50 mM
T. brucei PEX14 N-terminal domain
(black), overlaid with spectra recorded in
the presence of 50 mM (green), 100 mM
(orange), and 500 mM (red) of derivative 1.
Important residues on the interface of the
interaction are labeled, with some shown
as zoomed views. Single-letter abbrevia-
tions for the amino acid residues are as
follows: A, Ala; C, Cys; D, Asp; E, Glu; F,
Phe; G, Gly; H, His; I, Ile; K, Lys; L, Leu; M, Met; N, Asn; P, Pro; Q, Gln; R, Arg; S, Ser; T, Thr; V, Val; W, Trp; and Y, Tyr.
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glycolytic enzymes in glycosomes of T. brucei brucei
(Fig. 3C). Glycosomal cargo is designated by one
of two distinct localization motifs: PTS1 and PTS2
(26, 27). When exposed to derivatives 5, all tested
glycosomal enzymes—phosphofructokinase (PTS1),
glycosomal glyceraldehyde-3-phosphate dehydro-
genase (PTS1), hexokinase (PTS2), and aldolase
(PTS2)—were mislocalized to the cytosol (Fig. 3,
C and D, and fig. S8). Complete mislocalization
was not expected, but even its partial defect is
toxic to trypanosomes, consistent with the trypano-
cidal activity observed in our cell-based assays.
Trypanosome cells round up when exposed to
PEX14 inhibitors. This could be an indirect effect

of metabolic/osmotic imbalance caused by glyco-
some disruption, as has been shown previous-
ly (28). Defective compartmentation of glycolytic
enzymes is accompanied by a significant reduc-
tion in ATP levels (Fig. 3E).
It is interesting to note, that T. cruzi intra-

cellular amastigotes are also very susceptible to
PEX14 inhibitors (Table 1 and fig. S9). We con-
firmed that our inhibitors bind to T. cruzi PEX14
(fig. S10). Although intracellular T. cruzi amasti-
gotes do not express glucose transporters (29),
inhibitors of T. cruzi hexokinase (30), glyceraldehyde-
3-phosphate dehydrogenase (GAPDH) (31), or
squalene synthase (32) kill intracellular amasti-

gotes, indicating that glycosomes are also essen-
tial in this stage. Therefore, unlike T. brucei,
where glucose toxicity kills the parasites (13),
the mechanism of killing T. cruzi intracellular
amastigotes by PEX14 inhibitors could be due
to disruption of other essential glycosomal me-
tabolic pathways, which is a subject for future
investigations.
The PEX14-PEX5 interface is largely hydro-

phobic. This results in unfavorable absorption,
distribution, metabolism, and excretion (ADME)
parameters of the PEX14 inhibitors tested here
and poses some expectable challenges for drug
development that will be addressed by further

Dawidowski et al., Science 355, 1416–1420 (2017) 31 March 2017 3 of 5

Fig. 2. Structure-based optimization of PEX14-PEX5 interaction inhibi-
tors. (A) Optimization of the hydrophobic residues of the initial in silico hit
1 to better address the Trp and Phe binding pockets in PEX14, followed by an
–OH to –NH2 replacement, leads to the potent PEX14-PEX5 binding inhibitor
5. (B to D) Crystal structures of the PEX14-2 (B), PEX14-3 (C), and PEX14-5
(D) complexes. (Left) Ligand electron densities contoured at 1 s (2Fo-Fc map).

(Right) Cartoon representations of the complexes; residues contacting the
ligands are annotated. Structurally conserved water molecules that mediate
hydrogen bonds between PEX14 N31 and the inhibitor amide group are
shown as red spheres. (E) Overlay of crystallography-derived binding con-
formations of derivatives 2, 3, and 5 (yellow) with the docking pose of in silico
hit 1 (gray).
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optimization (33). To verify the utility of our
inhibitors for applications in disease models
in vivo, we performed a panel of ADME experi-
ments (table S4). The PEX14 inhibitors exhibit
plasma stability, microsomal stability and, as ex-
pected, relatively high plasma protein binding.
In a murine HAT model, administration of in-
hibitor 5 did not significantly affect parasitemia.
To increase the available concentration of free

PEX14 inhibitor in serum, we synthesized deriv-
ative 6, with significantly reduced plasma protein
binding (95.7% versus 99.4% for 5). Derivative 6
has excellent in vitro trypanocidal properties
(Table 1) and retains on-target activity similar to
derivative 5 (fig. S11). To test the in vivo activity
of derivative 6, we monitored parasitemia levels
in a T. brucei brucei animal model. Oral appli-
cation [100 mg per kg of weight (mg/kg) twice a

day for 5 days] of compound to infected mice re-
duced or stalled the parasitemia levels. Averaged
parasitemia levels rose 400, 17, and 4 times for un-
treated, derivative 6- and Suramin-treated mice,
respectively (Fig. 3F and fig. S12B). No adverse ef-
fects on the mice were observed at these doses.
When protein import into glycosomes is de-

fective, the trypanosomes’ essential energy sources
become lethal. Here, we have exploited this
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Fig. 3. PEX14 target validation in T. brucei. (A) Correlation between in
vitro PEX14-PEX5 interaction inhibition and T.b. brucei toxicity. (B) EC50

analysis of derivative 5 (left) and blasticidin (control, right) against the
procyclic form of T.b. brucei grown in medium with glucose (blue line) or
without glucose (red line). Glucose boosts the toxic effect of derivative 5
but protects trypanosomes against the general cytotoxic agent blasticidin.
(C) Immunofluorescence microscopy analysis of subcellular localization of
endogenous glycosomal enzymes in the procyclic form of trypanosomes,
expressing green fluorescent protein–PTS1 to stress the import. PFK, phospho-
fructokinase; HK, hexokinase; GAPDH, glycosomal glyceraldehyde-3-phosphate
dehydrogenase (red, Alexa Fluor 594); ALD, aldolase; DIC, differential inter-

ference contrast. Nucleus and kinetoplast are stained blue with 4′,6-diamidino-
2-phenylindole. Scale bars, 5 mm. The enzymes are localized in glycosomes in
the control images (granular distribution pattern). This localization is disturbed
in the presence of derivative 5. (D) Statistical analysis of the percentage of cells
showing mislocalization of glycosomal enzymes in the presence of a sublethal
concentration of derivative 5. (E) ATP levels in equal numbers of control (white
bar) and derivative 5–treated (gray bar) cells, determined after 28 hours. (F)
Murine HATmodel. Bar plot represents the ratio of post-treatment (day 5) to
initial (day 0) parasitemia, measured as in vivo parasite luminescence. Deri-
vative 6 was administered orally at 2 x 100 mg/kg, and Suramin was given
intraperitoneally at 40 mg/kg daily.
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phenomenon to explore the potential of blocking
glycosome assembly by inhibiting PEX14 as a
drug target for trypanosomiases. The relatively
weak initial in silico hit 1 was decorated with
PEX14-binding fragments identified by NMR-
based screen. Subsequent rational compound
optimization was efficiently guided by high-
resolution crystal structures. The PEX14 inhibitors
have strong trypanocidal activity, with favorable
safety profiles that are comparable or better than
those of currently approved therapeutics in cell-
based assays. The in vivo evaluation of derivative
6 shows that—upon further balancing of ADME
properties, especially the volume of distribution
and plasma protein binding—our compounds
have the potential to become clinical candidates
against trypanosomiases. Our proof-of-concept
study shows that trypanosomal protein-protein
interactions are attractive drug targets and open
the way for further clinical development of PEX14
inhibitors.
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Table 1. Optimization of PEX14-PEX5 binding inhibitors. EC50, median effective concentration; IC50, median inhibitory concentration; Ki, inhibition constant.

Values are given in mM. Reference compounds: Suramin, T.b. brucei EC50 = 26 nM; Benznidazole, T. cruzi EC50 = 1.17 mM; T.b. brucei Lister 427; T.b. rhodesiense

strain STIB 900; T. cruzi strain Tulahuen C4.

Compound
T.b. brucei PEX14

affinity (Ki/IC50)

T.b. brucei

toxicity (EC50)

T.b. rhodesiense

toxicity (EC50)

T. cruzi

toxicity (EC50)

Human PEX14

affinity (IC50)

Mammalian cells

toxicity (EC50)

1 61.6/173 21 – – 1912 95* (51)†
.. .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .

2 8.43/23.4 3.2 – – 119 6.4†

.. .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .

3 12.3/34.5 9.3 – – 581 130†

.. .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .

4 2.84/7.99 3.6 8.8 3.5 120 51* (>100)
.. .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .

5 0.207/1.34 0.186 0.021 0.57 37.8 8.6* (1.21)†
.. .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .

6 0.72/4.66 0.278 0.045 2.67 47 >100* (1.43)†
.. .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .

*NIH/3T3 fibroblasts used as host cells for T. cruzi assay. †HepG2 cells.
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 parasitesTrypanosomaInhibitors of PEX14 disrupt protein import into glycosomes and kill 
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antiparasitic effect.
causing metabolic collapse without interfering with human PEX homologs. Preliminary studies in mice confirmed an 

mimicking molecules kill the trypanosome parasites by−glycosomal matrix proteins from the cytoplasm. The small peptide
 interactions between two of the proteins involved in peroxisome biogenesis (PEX5 and PEX14), which permit import of

 designed small-molecule inhibitors to disrupt et al.sleeping sickness, Chagas disease, and leishmaniases. Dawidowski 
The glycosome is a peroxisome-like organelle that packages glycolytic enzymes of the parasites that cause

Small molecules to target parasite organelle
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