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PARACHEM	2013-18 Team 4- Antiparasite Chemotherapy

Presentation of the scientific activities 
and upcoming research projects

PARACHEM	2013-18:	SCIENTIFIC TOPICS Team 4- Antiparasite Chemotherapy

Current treatments and their limitations

Toxicity and drug resistance  à Need for new chemical series

Life cycle of Leishmania sp.
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PARACHEM	2013-18:	Workforce
6 PERMANENT STAFFS 26	NON PERMANENT STAFFS

Team 4- Antiparasite Chemotherapy

1 Chemist

5 Biologists

New treatments

against leishmaniasis

21 Biologists

Chemistry-Biology Interface

5 Chemists/particle technologists

11 PhD students

6 Postdoctoral scientists
including 1 Visitor (Chaire
d’Alembert) and1 ATER

9 Master 2 students

PARACHEM	2013-18:	Workforce

FUNDING SOURCES – PhD

CURRENT SITUATION - PhD DEFENDED

8 PhD defended

6 PERMANENT STAFFS 26	NON PERMANENT STAFFS

11 PhD students

6 Postdoctoral scientists
including 1 Visitor (Chaire
d’Alembert) and 1 ATER

9 Master 2 students

ATTRACTIVITY (NON PERMANENT STAFF)	à9	NATIONALITIES

FUNDING SOURCES – POSTDOC

Team 4- Antiparasite Chemotherapy

W. Mao

Y. Wu

Po
st

-d
oc

Ph
.D

K. Balaraman E. Berbel Manaia

Z. Fechtali Moute

E. Jagu

V. Ok

B. Pradines D. Helou

F. Frézard

T.T.H. Pham

P. Daligaux

2013 2014 2015 2016 2017 2018 2019 2020

A. Taravaud
S. Suyyagh-Albouz

G. Komlaga N. Mekarnia

J. Sousa-Lanza (ATER)

2021

20% à Industry
80% à Public

100% à working in public sector

28% à Private sector
72% à Public sector
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PARACHEM	2013-18:	Workforce

THE FUTURE OF PHD	AND POST-DOC SCIENTISTS

Team 4- Antiparasite Chemotherapy

W. Mao

Y. Wu

Po
st

-d
oc

Ph
.D

K. Balaraman

E. Jagu

B. Pradines

T.T.H. Pham

P. Daligaux

2013 2014 2015 2016 2017 2018 2019 2020

A. Taravaud

S. Suyyagh-Albouz

G. Komlaga

2021

à Post-doc in Chemistry in Washington (US)

à Post-doc Cell Biology in CEA-Saclay (FR)

à Clinical research assistant in Biology CHRU Lille (FR)

à Just State-certified in Pharmacy Paris-Saclay (FR) à Start-up in Viet-Nam
à ATER in Chemistry Paris-Saclay (FR)

à Lecturer in Pharmacognosy (University of Kumasi Ghana)

à Research engineer in Biochemistry in INRA-Jouy (FR)

à Post-doc in Chemistry in University of Orléans (FR)
à Searching for a post-doc position in Microbiology

à Biologist practitioner in Créteil Hospital (FR)
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THERAPEUTIC INNOVATION TECHNOLOGICAL TRANSFER

PARACHEM	2013-18:	SKILLS &	RESEARCH AXES Team 4- Antiparasite Chemotherapy

Formulations
à Cutaneous
and	visceral
leishmaniasis

From a	target
to	a lead
compound

From vesicular
trafficking
to	a	drug
candidate	

LEAD
SELECTIO

N

Focusing
parasite

Focusing
host	cell

Localized
cutaneous

Diffuse 
cutaneous

CUTANEOUS / MUCOCUTANEOUS FORMS VISCERAL FORM

Muco-
cutaneous
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PARACHEM	2013-18:	SKILLS &	RESEARCH AXES Team 4- Antiparasite Chemotherapy

From vesicular
trafficking
to	a	drug
candidate	

Drug
designLEAD

SELECTIO
N

Skills

Localized
cutaneous

Diffuse 
cutaneous

CUTANEOUS / MUCOCUTANEOUS FORMS VISCERAL FORM

Muco-
cutaneous

Drug
design

Cell/Molecular
Biology/Biochemistry

In	vitro
/	in	vivo

Leishmania
models

From a	target
to	a	lead
compound

Formulations
à Cutaneous
and	visceral
leishmaniasis
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PARACHEM	2013-18:	SKILLS &	RESEARCH AXES Team 4- Antiparasite Chemotherapy

From a	target
to	a	lead	
compound

From vesicular
trafficking
to	a	drug
candidate	

In	vitro	
/	in	vivo

Leishmania
models

LEA
D
SELECTIO

N
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Contact: 

 
Unité de Gestion de la  Chimiothèque Nationale 

(UPS 3035 du CNRS) 

ENSCM, 8 rue de l'Ecole Normale 

34296 Montpellier CEDEX 5 (France) 

��www.chimiotheque-nationale.org 
��admin@chimiotheque-nationale.org 

Chimiothèque 
Nationale 
 

 
 
French National Chemical Library 

 Chemists, j
oin us    

          
          

          
    

Biologists, 
test  the 

CN 

The French Chemical Library 
(Chimiothèque Nationale, CN) is 
a consortium of academic chem-
istry laboratories. It was created 
with a double purpose, to: pre-
serve French academic chemical 
assets (synthetic products, natu-
ral compounds and extracts) and 
promote its biological evalua-
tion. 

Formulations
à Cutaneous
and	visceral
leishmaniasis
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PARACHEM	2013-18:	SKILLS &	RESEARCH AXES Team 4- Antiparasite Chemotherapy

LEA
D
SELECTIO
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One	drug formulation
licenced to	a	start-up
for	the	treatment of	

cutaneous leishmaniasis

One	drug
candidate	in	

pharmaceutical
development

Patent
WO/2015/052448	A1	2015/0416
à EP3054988	A1	2016/0818
à US20160243243	2016/0825

Patent
EP17306507	(31-10-2017)

PARACHEM	2013-18	:	RESSOURCES

Total	funds
(including PhD	grants)

=	2	270	k€

Team 4- Antiparasite Chemotherapy

2013 2014 2015 2016 2017 2018 2019

RetroLeishma

PR
IV
AT
E

PU
BL
IC CEFIPRA	(Indo-French)

DIM	Malinf

DIM	Malinf
DIM	Malinf

LeishmaStop

EU-COST	Action	CM1307	

Europe												19%

International				7%

ERM-InfectioPharm

Local																				8%	

Nat/Region 28%	

NRBC-CEA	

Industry 38%	

Pre-maturation

TITRE

9ÈME JOURNÉE NRBC BIO | 19 DÉCEMBRE 2013

Prénom NOM

21 NOVEMBRE 2018 |  PAGE 18ème journée NRBC Bio | 18 décembre 2012  

Chemistry and Molecular Sciences and Technologies 
(CMST)

Targeted	chemotherapy	towards	diseases	caused	by	endoparasites

COST	Action	CM1307:	12	March	2014- 11	March	2018

4th COST	Conference	/WG1/WG2/MC	Meetings	
Lausanne,	Switzerland
25-27	October	2017

Sanofi	

SEDIF	
SEDIF	

Vaxinano

Phytosynthèse

Public Private

62%
38%	
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PARACHEM	2013-18	:	QUANTITATIVE DATA

☛ 14	contracts signed
☛ 22 seminars &	invited lectures

Average number of
publications/Ph.D

Average number of
publications/Post-doc

§ 2	Diploma : Two PARACHEM	permanent	staffs	have	obtained their HDR	(2017	and	2018)	

§ 3 Distinctions: 2	Knights	of	Academic Palms,	 Academy of	Pharmacy

Sci.	Prod.

Articles Patents Chapters IF

Current contract

Previous contract

Team 4- Antiparasite Chemotherapy

FTE

Nombre	de	Q1

Nombre	de	Q2

Nombre	de	Q3

Nombre	de	Q4

PARACHEM	2013-18	:	HIGHLIGHTS

Scientific	recognition

International

à Coordination	of	an	European consortium	gathering
27	countries	dedicated to	antiparasite	chemotherapy
on	the	period 2014-2018

à EU-COST	Action	CM1307	

National

à National	Council	of	Universities
à Academy of	Pharmacy

Regional

à Scientific	Council	of	DIM1HEALTH

Major	scientific achievements

à Identification	of	a	promising inhibitor of	GDP-MP,	
a	 therapeutic target in	Leishmania	sp.

à Identification	of	a	drug-candidate	acting	on	the	host-cell
vesicular trafficking

à Optimisation	of	a formulation	for	the	treatment of	cutaneous
leishmaniasis and	another one	for	visceral leishmaniasis

Team 4- Antiparasite Chemotherapy

X

X

N

PARACHEM	2020-24	:	PROJECT Team 4- Antiparasite Chemotherapy

1- Identification	and	valorization	of	therapeutic	targets	to	identify	new	antileishmanial
drug	candidates

1-2- Identification	of	target(s)	of	a	drug-candidate	affecting	the	vesicular	trafficking	of	the	host	cell	
preventing	the	parasitophorous vacuole	formation

Background	and	rationale

Identifying a	drug-candidate	for	the	treatment of	visceral leishmaniasis having the	following
characteristics:

à An	original	mechanism of	action	that interferes with vesicle trafficking in	host-cell
impairing the	development of	the	vacuole	in	which the	parasite	proliferates

à No	direct	and	intrinsic antiparasitic activity on	the	parasite	itself in	order to
reduce the	risk of	drug resistance

à No	toxicity on	the	host-cell

à A suitable druggability for	oral	or	intravenous administration
Hexagonal chitosan 

platelets

Self-
association

D-cyclodextrin

Hydrophobically-modified chitosan

Moderate anti-
leishmanial 

activity

Improved anti-
leishmanial activity 

of AmB-DOC

AmB-DOC

R: H or Fatty acid

Water
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PARACHEM	2020-24	:	PROJECT

Current contract Next contract

Team 4- Antiparasite Chemotherapy

No study in current contract
(Old experience about

drug resistance)

Deciphering the molecular
mechanism of action of the drug

candidate

Getting a GDP-MP inhibitor

Getting a drug candidate based
on an inhibition of the host-cell

vesicular trafficking

DRUG
TARGETS

DRUG
RESISTANCE

DRUG
TARGETING

Diversifying scaffolds/ Docking
and pharmacomodulations

à drug candidate

Developing new formulations
with drug candidates for the 

treatment of both visceral and 
cutaneous leishmaniasis

Study of drug resistance through
a « One Health approach »

Getting formulations active in 
vivo against visceral and 
cutaneous leishmaniasis

PARACHEM	2020-24	:	PROJECT
Main	 topic

Team 4- Antiparasite Chemotherapy

Antileishmanial chemotherapy

2- Studying drug
resistance through
OneHealth
approaches to 
understand
resistance
transmission and 
identify markers

1- Identification and 
valorization of 
therapeutic targets to 
identify new 
antileishmanial drug
candidates

3- Drug targeting for an 
optimal drug delivery
to reduce toxicity and 
prevent drug
resistance emergence

DRUG	TARGETS DRUG	RESISTANCE DRUG	TARGETING
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PARACHEM	2020-24	:	PROJECT
Main	 topic

Team 4- Antiparasite Chemotherapy

Antileishmanial chemotherapy

2- Studying drug
resistance through
OneHealth
approaches to 
understand
resistance
transmission and 
identify markers

1- Identification and 
valorization of 
therapeutic targets to 
identify new 
antileishmanial drug
candidates

3- Drug targeting for an 
optimal drug delivery
to reduce toxicity and 
prevent drug
resistance emergence

DRUG	TARGETS DRUG	RESISTANCE DRUG	TARGETING

PARACHEM	2020-24	:	PROJECT
1- Identification	 and	valorization	of	therapeutic	 targets	to	identify	new	antileishmanial
drug	candidates

Global	 objective	 	à Finding antileishmanial drugs involved in	host-parasite	 interactions

Team 4- Antiparasite Chemotherapy

Targeting the 
parasite

Targeting the 
host cell

To prevent
host-cell

recognition

To prevent the 
parasite 

development
inside

PARACHEM	2013-18:	SCIENTIFIC TOPICS Team 4- Antiparasite Chemotherapy

Current treatments and their limitations

Toxicity and drug resistance  à Need for new chemical series

Life cycle of Leishmania sp.

PARACHEM	2013-18:	SCIENTIFIC TOPICS Team 4- Antiparasite Chemotherapy

Current treatments and their limitations

Toxicity and drug resistance  à Need for new chemical series

Life cycle of Leishmania sp.

Virulence Development
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PARACHEM	2020-24	:	PROJECT
1- Identification	 and	valorization	of	therapeutic	 targets	to	identify	new	antileishmanial
drug	candidates
1-1- Strategy	focused	on	a parasite target	à GDP-MP	(Guanosine-Diphospho-Mannose-Pyrophosphorylase)

Team 4- Antiparasite Chemotherapy

Biosynthesis of GDP-mannose 
in Leishmania sp.

Mannose

Mannose-6-P

Mannose-1-P

GDP-MP

GDP-Mannose

Glycoconjugates: 
LPG, GPI, PPG

GTP

PPi

Cytosol

Extracellular
medium

Glycolysis

GDP-MP = 
Guanosine Di-Phospho-D-Mannose 
Pyrophosphorylase

Endoplasmic
reticulum

Golgi

Background	and	rationale

PARACHEM	2020-24	:	PROJECT Team 4- Antiparasite Chemotherapy

1-1- Strategy	focused	on	a	parasite target	à GDP-MP	(guanosine-diphospho-mannose-pyrophosphorylase)

GDP-MP	is	a	druggable targetInvolved in 
glycoconjugate

biosynthesis
(LPG, GPI, PPG…)  

à Host cell recognition 
and invasion

Essential 
for amastigote survival

ΔGDP-MP

Biological validation
as therapeutic target

Amastigote 
death

WT

Amastigote 
growth

Differences in the catalytic pocket
of the human counterpart

Molecular modeling

Pomel et al., 2012, Parasite, 19: 63-70; Daligaux et al., 2016, Eur. J. Med. Chem., 107: 109-118

GDP-MP
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PARACHEM	2020-24	:	PROJECT Team 4- Antiparasite Chemotherapy

(Mao et al., 2017; Sci. Rep.)

-Synthesis of	substrate analogs
- Biological evaluation

à Competitive GDP-MP	inhibitor à In	vitro	
à IC50 =	0.6	µM	
on	L.	 donovani
intramacrophage
amastigotes

1- Identification	 and	valorization	of	therapeutic	 targets	to	identify	new	antileishmanial
drug	candidates

1-1- Strategy	focused	on	a	parasite target	
à GDP-MP	(guanosine-diphospho-mannose-pyrophosphorylase)

Present	situation

-Modelling
- Docking

From the	substrate GDP-mannose

Compound 99

www.nature.com/scientificreports/

8Scientific RepoRts | 7: 751  | DOI:10.1038/s41598-017-00848-8

Figure 5. Evaluation of compound activities on LdGDP-MP, LmGDP-MP and hGDP-MP. (a) Percentage of 
LdGDP-MP (Ο), LmGDP-MP (∆) and hGDP-MP (■) inhibition as a function of compounds numerical ID 
(NID). Each compound was used at 100 µM. Compounds showing inhibition above 50% are represented in 
green and red for leishmanial and human GDP-MPs, respectively. For a question of readability, all values at 
0% inhibition were removed. The results expressed correspond to the mean of three independent experiments. 
(b) Lineweaver plots double reciprocal plots 1/V = f(1/[Man-1-P]) of compounds 99, 100, 46, 92 and 83 on 
LdGDP-MP, LmGDP-MP and hGDP-MP. Each compound was evaluated with a range of concentrations: 
0–67.5 µM for compound 99 on LdGDP-MP, 0–50 µM for compound 46 on LmGDP-MP and compound 100 
on hGDP-MP, and 0–100 µM for compounds 83 and 92 on LmGDP-MP and compound 100 on LdGDP-MP. 
Man-1-P was used at 10–100 µM for LdGDP-MP and hGDP-MP and 2.5–50 µM for LmGDP-MP. GTP was held 
constant at 100 µM for LdGDP-MP and hGDP-MP, and 50 µM for LmGDP-MP. The formula of each compound 
is represented on the left of the figure. The compounds Ki are indicated on each plot, as well as the type of 
inhibition. ND: no Ki could be determined since the double reciprocal plots did not fit with any (competitive, 
non-competitive, uncompetitive or mixed) inhibition model. The results expressed correspond to the mean of 
three independent experiments ± SD.

PARACHEM	2020-24	:	PROJECT Team 4- Antiparasite Chemotherapy

1-1- Strategy	focused	on	a	parasite target	à GDP-MP	(guanosine-diphospho-mannose-pyrophosphorylase)

Project

Pharmacomodulations

Compound 99

Modulation of the 
spacer

Deprotection

Target 
visualisation by 

« click 
chemistry »

2-substituted quinolines
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PARACHEM	2020-24	:	PROJECT Team 4- Antiparasite Chemotherapy

1-1- Strategy	focused	on	a	parasite target	à GDP-MP	(guanosine-diphospho-mannose-pyrophosphorylase)
Project
In	vitro	and	 in	vivo	biological evaluation

à HTS on human and leishmanial recombinant GDP-MPs

à Chemical libraries (BioCIS, ICSN, CNE, GSK and WIPO Re:Search BVGH)à New scaffolds

à In vitro and in vivo evaluation against Leishmania donovani

à Hit identification

à Docking analysis of identified hits

à Pharmacomodulations à to optimize affinity and specificity for the ta rget, as well as antileishmanial
activity à Lead

à GDP-MP functional analysis

à To be studied in several Leishmania species

to determine its biochemical importance in the main Leishmania species

à Functional analysisà knockout (CRISPR-Cas9) à analysing the phenotype of the GDP-MP KO

à Optimizing the strategy of specific inhibitor development

67
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place différents tests complé-
mentaires in vitro et in vivo 
pour voir et comprendre les 
effets biologiques déclenchés 
par la fi xation d’un bon ligand 
sur cette cible, c’est-à-dire 
pour découvrir ou approfondir 
sa fonction.
Tous ces criblages sur cibles 
protéiques présélectionnées 
ont conduit à de nombreux 
ligands puissants et sélectifs 
qui ont constitué un apport 
fondamental à la connais-
sance de la fonction de ces 
protéines. Une minorité de 
ces ligands présentent les 
propriétés requises pour être 
des candidats médicaments et 
sont testés chaque année chez 
des patients. Hélas, beaucoup 
d’entre eux ne présentent pas 
le rapport bénéfi ce/risque 
escompté et sont abandonnés. 
Seul un petit nombre de ces 
ligands deviennent des avan-
cées thérapeutiques. C’est le 
prix à payer pour la recherche 
de médicaments innovants, 
des « fi rst-in-class » !
Mais ces échecs thérapeuti-
ques restent un succès scien-
tifi que dans la mesure où ces 
molécules servent d’outils 
« chirurgicaux » pour élucider 
la fonction des protéines qu’ils 
affectent.

3 Les approches 
rationnelles

À côté des criblages phéno-
typiques ou sur cibles biochi-
miques présélectionnées, qui 
sont par défi nition aléatoires, 
des approches plus ration-
nelles peuvent aussi être utili-
sées pour produire des outils 
pharmacologiques ou des 
candidats médicaments. Cela 
signifi e que, sur la base de 
connaissances scientifi ques 
existantes, on peut conce-
voir à l’avance des molécules 
qui ont de bonnes chances 
d’atteindre la cible visée. À 
l’inverse, la structure des 
molécules issues des deux 
types de criblage évoqués 
plus haut est généralement 
inattendue.
Les approches rationnelles 
sont très variées et nous 
présentons ci-après trois 
exemples qui utilisent tous des 
molécules bifonctionnelles, 
constituées de deux parties 
opérationnelles M1 et M2, 
liées entre elles par un bras 
appelé espaceur (« linker »).

3.1. Le Mylotarg®, contre les 
leucémies myéloïdes aiguës

Le premier exemple concerne 
le Mylotarg®, une molécule 

Figure 7

Le criblage virtuel permet de 
tester de très grands nombres 
de molécules existantes dans les 
chimiothèques ou le commerce 
ou non encore existantes. Pour 
l’instant, cet outil est surtout 
utilisé en appui des méthodes 
expérimentales de criblage 
biochimiques ou biophysiques 
pour trouver des molécules se 
liant spécifi quement aux cibles 
protéiques. La modélisation 
moléculaire permet aussi d’affi ner 
la structure de molécules actives 
sélectionnées par criblage 
expérimental.

MP_chimieSante_2epartie.indd   Sec1:67 1/12/09   14:40:53

Chemistry and Molecular Sciences and Technologies 
(CMST)

Targeted	chemotherapy	towards	diseases	caused	by	endoparasites

COST	Action	CM1307:	12	March	2014- 11	March	2018

4th COST	Conference	/WG1/WG2/MC	Meetings	
Lausanne,	Switzerland
25-27	October	2017

PARACHEM	2020-24	:	PROJECT Team 4- Antiparasite Chemotherapy

1- Identification	 and	valorization	of	therapeutic	 targets	to	identify	new	antileishmanial
drug	candidates

1-2- Identification	 of	target(s)	of	a	drug-candidate	 affecting	the	vesicular	trafficking	 of	the	 host	cell	
preventing	the	parasitophorous vacuole	formation

Background	and	rationale

Identifying a	drug-candidate	for	the	treatment of	visceral leishmaniasis having the	following
characteristics:

à An	original	mechanism of	action	that interferes with vesicle trafficking in	host-cell
impairing the	development of	the	vacuole	in	which the	parasite	proliferates

à No	direct	and	intrinsic antiparasitic activity on	the	parasite	itself in	order to
reduce the	risk of	drug resistance

à No	toxicity on	the	host-cell

à A suitable druggability for	oral	or	intravenous administration
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PARACHEM	2020-24	:	PROJECT Team 4- Antiparasite Chemotherapy

1-2- Identification	 of	target(s)	of	a	drug-candidate	 affecting	the	vesicular	trafficking	 of	the	 host	cell	
preventing	the	parasitophorous vacuole	formation

Background	and	rationale

N

H
N

Br

O

O

Retro-1

Screening	of	20,000	 compounds 2 active	molecules
POC	 in	miceStechmannet	al.,	Cell2010

N
H

O

N

HN

N

Retro-2

Compounds	 inhibiting the	vesicular
trafficking were able	to

à impair	the	formation	of	the	
parasitophorous vacuole

à inhibit the	development of	
the	parasite	inside

Identification	by	HTS	of	compounds	 selectively	blocking	retrograde	transport	of	toxins

PARACHEM	2020-24	:	PROJECT Team 4- Antiparasite Chemotherapy

1-2- Identification	 of	target(s)	of	a	drug-candidate	 affecting	the	vesicular	trafficking	 of	the	 host	cell	
preventing	the	parasitophorous vacuole	formation

Present	situation
Getting	an	antileishmanial drug-candidate (compound	 ABMA-2)	 and	 one	back-up	 (compound	 ABMA-3)	
from	a	library	of	300	compounds	selected	as	affecting	vesicular	trafficking

Compound	 ABMA-2
à In	vitro	activity

à IC50 =	40	nM on	intramacrophage amastigotes
à Selectivity	Index	=	CC50/IC50 =		5625
à RetroLeishma Index=	IC50 amas axenic/IC50 intramacrophage amastigotes =	240

à Active	in	vivo		on	the	L.	infantum/BALB/c	 mice	model		at	10	mg/kg/day	x	5	days	
by	oral	and	iv	routes	(60%	reduction	 of	parasite	burden)

à No	in	vivo	toxicity	at	100	mg/kg
à Microsomal	stability	(human):	 46%	at	45	min
à PK

à Per	os at	10	mg/kg:	Cmax=80	 ng/ml	in	15	min
à Iv:	at	1	mg/kg:	Bioavailability	1%
à T1/2 =	4h
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PARACHEM	2020-24	:	PROJECT Team 4- Antiparasite Chemotherapy

1-2- Identification	 of	target(s)	of	a	drug-candidate	 affecting	the	vesicular	trafficking	 of	the	 host	cell	
preventing	the	parasitophorous vacuole	formation

Project
The goals of the study consist in:

- Understanding the basis for cellular protection against Leishmania given by ABMA-2 and ABMA-3 by confocal
microscopy and videomicroscopy
à Effect on the parasitophorous vacuole development using GFP expressing parasites and markers of different steps of
the endo-lysosomal pathway (such as EEA1, Rab7, Lamp1, etc.)

- Identifying drug targets of ABMA-2 and ABMA-3 by proteomic analysis and siRNA libraries

- Identifying the intracellular localization of the targets by confocal microscopy
- in infected macrophages during cell invasion and intracellular parasite development

à If altered localization after treatment à confirmation of involvement in the mechanism of action of the
compounds

- Functional analyses of the identified target genes
à Knockout using CRISPR-Cas9, or by knockdown using si/shRNA specific of the target genes
à Phenotype analysis of these cell lines and as well as their susceptibility to ABMA-2/ABMA-3

?

PARACHEM	2020-24	:	PROJECT Team 4- Antiparasite Chemotherapy

1- Identification	and	valorization	of	therapeutic	targets	to	identify	new	antileishmanial
drug	candidates

1-1- Identification	of	target(s)	of	a	drug-candidate	affecting	the	vesicular	trafficking	of	the	host	cell	
preventing	the	parasitophorous vacuole	formation

Partners

Sources	of	funding

Post-doc	fellow	 ANR	LeishmaStop
recruited	on	December	2018 beginning	on	January	2019

	
CONSEIL	SCIENTIFIQUE	DU	DIM1HEALTH	

6	février	2018	à	13h00	–	17h30	

Anses	–	Bâtiment	Copernic	–	Salle	Hamilton	

	

13h00	-	13h30	 Accueil	

13h30	-	13h45	 Mise	en	place	du	CA	et	validation	des	classements	2017	

13h45	-	14h00	 Budget	2018	à	répartir	

14h00	-14h15	 One	Health	&	Infectious	Diseases	Symposium	27-28	juin	2018	
(Séminaire	DIM1Health	avec	IDMIT)		

14h15	-	14h30	 Autres	séminaires	à	organiser	

14h30	-	14h45	 Chaire	d’excellence	:	Co-financement	et	pilotage	par	le	CS	

14h45	-	15h00	 Partage	avec	appel	d’offre	PhD	de	l’EJP	One	Health.	Proposition	de	mettre	½	
subvention	doctorale	

15h00	-	17h30	 Désignation	d’évaluateurs	pour	les	projets	reçus	sur	l’intranet	(vous	avez	tous	
accès	directement	à	la	plateforme	https://dim1health.sciencesconf.org/)	

	

PARACHEM	2020-24	:	PROJECT
Main	 topic

Team 4- Antiparasite Chemotherapy

Antileishmanial chemotherapy

2- Studying drug
resistance through
OneHealth
approaches to 
understand
resistance
transmission and 
identify markers

1- Identification and 
valorization of 
therapeutic targets to 
identify new 
antileishmanial drug
candidates

3- Drug targeting for an 
optimal drug delivery
to reduce toxicity and 
prevent drug
resistance emergence

DRUG	TARGETS DRUG	RESISTANCE DRUG	TARGETING
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2- Studying drug resistance through OneHealth approaches to	understand resistance
transmission	and	 identify markers

Background,	 rationale	and	objectives

à Development	of	drug	resistance	in	the	field

à Resistance	to	antimonials

à Main	molecular	mechanisms	described	from	isolates/clones
à What	about	the	influence	of	the	successive	hosts	(mammal	and	insect)	in	the	transmission	of	drug-

resistant	parasites	?

Project

à Developing aOneHealth concept	for	studying drug resistance parameters by	modelling a	natural life	cycle	of	cutaneous
leishmaniasis

PARACHEM	2020-24	:	PROJECT Team 4- Antiparasite Chemotherapy

Ø Setting	up	of	a	natural life	cycle	with Leishmania	major,	its host	Meriones shawii
and	the	insect vector Phlebotomus papatasi collected in	gerbil holes in	Algeria
(Collaboration	with Algeria Pasteur	Institute,	Dr.	Z.	Harrat)

Ø Phenotype analysis of selective
pressions from host change on
parasite biological parameters:

Ø In	vitro	et	in	vivo	fitness
Ø Virulence	
Ø Variation	of	resistance intensity
Ø Stability/reversibility of	

resistance

Gerbils infection	by	L.	major	
WT	and	Drug-Resistant

Infected
gerbils

Insect and	gerbil
breeding

Insects
à Infected ?

Gerbils
à Infected ?

Blood	meal

vvvv vvvv

vvvv

Analyses Parasites
à Resistant ?
àVirulent	?

Metacyclic
promastigotes

vvvv vvvv
vvvv

Parasite	recovery
Ø Molecular analysis of levels of

amplification and expression of some
molecular markers:

Ø MRPA (Multidrug Related Protein A)
Ø MDR1 (Multidrug Resistance 1)
Ø TP (Tryparedoxine Peroxidase)

Parasite	recovery

Parasite	recovery

Blood	meal
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2- Studying drug resistance through OneHealth approaches to	understand resistance
transmission	and	 identify markers

The	natural life	cycle	of	L.	major	à Proposed as a	predictive model	to	measure the	resistance parameters for	any drug
candidate	in	development

à First	application	 to:
à Meglumine antimoniate

à Next applications

à Amphotericin B

à Any drug candidate	to	assess the	risk of	drug resistance (ABMA-2,	…)

PARACHEM	2020-24	:	PROJECT Team 4- Antiparasite Chemotherapy

Conclusion

à Main	PARACHEM	objectives

à Reinforcing relevant	international	 collaborations

à Participating to	the	development

of	new	antileishmanial drug candidates	 /formulations


