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Une UMR d’envergure
internationale.

Les maladies vectorisées et
leurs arthropodes vecteurs,
les zoonoses, et les maladies
parasitaires notamment le
paludisme sont au coeur
d’une recherche basée sur
I'observation et Ia
technologie, bénéficiant des
équipements et
plateformes de |la fondation
IHU MI.

La surveillance des maladies
infectieuses (allant de la
surveillance
épidémiologique a la
surveillance génomique)
ainsi gu’une approche en
sciences humaines et
sociales sont aussi
développées.
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LUMR VITROME en prévisionnel au 1¢" janvier 2024 :

81 personnels ' ITROME
40 Chercheurs (C : 19) ou Enseignants Chercheurs (EC : 21)

19 HDR,
41 ITA dont 16 personnels affectés a I'équipe 3 de Dakar e
41 étudiants dont 30 doctorants 2023

Quatre Centres de références sont associés a VITROME :

1) le Centre National de Référence (CNR) pour les rickettsioses et les bartonelloses dirigé par le Pr. PE Fournier,
https://www.mediterranee-infection.com/diagnostic/les-centres-nationaux-de-reference-cnr/cnr-rickettsioses/

2) le CNR paludisme dirigé par le Dr. B. Pradines, https://www.mediterranee-infection.com/diagnostic/les-centres-nationaux-de-
reference-cnr/cnr-paludisme/

3) le Centre Régional de Référence pour les maladies vectorielles a tiques dirigé par le Pr P. Parola (https://www.mediterranee-
infection.com/diagnostic/les-centres-nationaux-de-reference-cnr/centre-de-reference-pour-la-prise-en-charge-des-maladies-
vectorielles-a-tiques-de-la-region-sud-crmvt-sud/)

4) CRAtb : Centre Régional d’Antibiothérapie créé en 2021 et dirigé par les Pr. F Fenollar



https://www.mediterranee-infection.com/diagnostic/les-centres-nationaux-de-reference-cnr/cnr-rickettsioses/
https://www.mediterranee-infection.com/diagnostic/les-centres-nationaux-de-reference-cnr/cnr-paludisme/
https://www.mediterranee-infection.com/diagnostic/les-centres-nationaux-de-reference-cnr/centre-de-reference-pour-la-prise-en-charge-des-maladies-vectorielles-a-tiques-de-la-region-sud-crmvt-sud/

LA VIE SCIENTIFIQUE DE VITROME

Organisée principalement dans le batiment de [I'IHU Meéditerranée Infection (IHU-MI) a Marseille
(https://www.mediterranee-infection.com).

VISIO: Algérie — Dakar

Missions et Accueils

L'IHU-MI hébergeant également le p6le de maladies infectieuses (unités d’hospitalisations et soins) de 'AP-HM
16 HU: une recherche en maladies infectieuse et en microbiologie au coeur du soin.

SSA

Fondation IHU-MI : gratifications de doctorat d’université (appel d’offre annuel et gratification « Afrique »)
ainsi que par un soutien au développement et au fonctionnement des plateformes technologiques.


https://www.mediterranee-infection.com/
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Virkome BILAN ETUDIANTS 2018 - 2023 E—r—

Algérie 32
Sénégal 26
Vietnam 10
Statut des étudiants accueillis Gabon 9
VITROME au 20/09/2023 Liban 9
Statut Nombre Cameroun 8
Doctorant 77 Mauritanie 8
Master 2 54 Maroc 7
Stage Doctoral 41 Mali 7
Master 1 22 Tunisie 5
Visiteur Scientifique 19 Inde 4
Post-Doctorant 11 Comorres 4
BTS/Licence 10 République Démocratique du Congo 3
Stagiaire Visiteur 6 Guinée 3
DFGSM3 (AIR3) 2 Italie 3
Interne 2 Brésil 3
Externe 1 Centre Afrique 2
245 Chine 2
Portugal 2
Soutenances de théses depuis la création de l'unité Turquie 1
z Espagne 1
Année VITROME Soutenance de théses
Rwanda 1
2018 2 Haiti 1
2019 9 Syrie 1
2020 10 Vénézuela 1
2021 12 .
Roumanie 1
2022 1 Djibouti 1
2023 4
Pays 1
Total 25 Cote d'lvoire 1

Rappel : journées des théses 23 et 24 novembre 2023 Niger 1



%TR%ME BILAN ETUDIANTS 2018 - 2023

Etudiants VITROME : répartition par pays

Série 1 [ TG

Avec Bing
\\ Australian Bureau of Statistics, GeoNames, Geospatial Data Edit, Microsoft, Navinfo, OpenStreetMap, TomTom, Wikipedia
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Vircome BILAN ETUDIANTS 2018 - 2023

Sources de financement des doctorants et post-doctorants de l'unité 2018-2023

Source de financement
Fondation Méditerranée Infection
Bourse étrangere
Aix-Marseille Université
AP-HM

Campus France

DGA (Ministere de la Défense)
IRBA

Bourse MESR

IRD

A*MIDEX

FMI Bourse AFRIQUE

=
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FMI est la source majeure de financement

*
2 FMI Bourse AFRIQUE
1% ‘ 1%
7‘

DGA (Ministére de la
Défense)
2%

Bourse MESR

1%
Campus France

Aix-Marseille Université 39%

6%

Bourse étrangére
15% Fondation Méditerranée

Infection
64%
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BUDGETS VITROME : AMU

Se termine au 31/12/2023

CNR des Rickettsies 129752,00€ 114679,00€ 9291517 €
3
Dotation AMU 2023 64060,00 € 77004,00€ 71946,78 €
4
Bonus AMU 2023 5965,00€
5
> Aide ministerielle 2023 1523,00€
6
Z Rétrocession contrats de recherche 5456,00 ¢
: 2023
C Oligo €D 13 120000,00 € 32322,00€ - €
8
Contrat Fungiplex (Ranque) 40000,00€¢ 22000,00¢ 2858,60€
9
Contrat Covjeco (Perreti) 234333,00¢ 19818,00€ 12500,00 €
10
Contrat Break (Dumétre) 228701,00€ 5279194 ¢ 10713,21€
1"

31861494 €

Aurélien quitte I'unité au
1/01/2024(son contrat part
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N 1
' ITROME

Titre du contrat Montant consommé Solde % engagé
Attribué HT (€) HT (€)
BUDGETS IRD 318299,26 26768515 5061411 84%
IHU Accueil Vitrome 91813,26 91813,26 0,00 100%
Fonctionnement IRD 121486,00 89 124,00 32 362,00 73%
Observatoires Dielmo Ndiop 50 000,00 49 312,00 688,00 99%
Equipements Labo Dakar 0,00 0,00 0,00
GDRI 15 000,00 12547,34 2452,66 84%
LMI REMEDIER 40 000,00 24 888,55 15111,45 62%
BUDGETS RESS EXTERNES 131615,64 46 784,30 84 831,34 36%
MARS Amidex 2 - Jordi Landier 3992,71 397833 14,38 100%
AREF - Amelé Wotodjo 948,28 948,28 0,00 100%
EDCTP - Bruno Senghor 9788,76 9788,76 0,00 100%
VIH SOIGNANT ANRS - Luis Sagaon 1125917 814101 118,16 72%
AFRICAM PREZODE - AFD 55 506,00 4247,36 51258,64 8%
Suite AREF - Amelé wotod jo 13 954,00 6 996,85 6 957,15 50%
Cov 32 suite ANRS - Valérie Seror 36 166,72 12 683,71 23483,01 35%

Fin avril 2023

fin aout 2023

Fin sept 2023

fin juin 2023- reporté au 31/12/23
Fin 2025

fin Aout 2024

fin mars 2024



ITROME

VITROME D-257 Nom du contrat Type de contrat responsable au sein de I'unité porteur du |équipe Dates du contrat (début, montant total K€
projet fin)
Contrats internationaux (hors Europe)
Africa Research SOUTIEN EXCELLENCE POST DOC SOKHNA Cheikh N 3 2021-2022 5
Excellence Fund
INDIGO EXPERTISE SOKHNA Cheikh O 3 2019-2022 63
PRIX FIRST Min Rech RECHERCHE SOKHNA Cheikh N 3 2018-2022 23
Sénégalais
Contrats européens
EDCTP H2020 RECHERCHE SOKHNA Cheikh N 2020-2023 149
EMERGEN Consortium national FOURNIER Pierre-Edouard o 6; UMR MEPHI 2021- 2825
Contrats nationaux (ANR, PHRC, FUI,
INCA, etc.)
FUNGIPLEX ANR RANQUE Stéphane N 7 2021-2024 45
ISIS AMIDEX CHAUDET Hervé N 6 2022
COVJECO IReSEP PERETTI-WATEL Patrick (6] 8 2021-2023 245
MSProfileR DGA ALMERAS Lionel O 2 2022-2024 60
PLASMODRUG ANR AZAS Nadine N 7 2018-2023 448
NBC-2-B-2121 DGA BRIOLANT Sébastien O 2 2021-2024 160
PRC 2015PPRC14 DGA BRIOLANT Sébastien o 2 2017-2022 104
ANR STRIP ANR DUMETRE Aurélien O 7 2017 - 2022 557
CRMVT Sud DGS-DGOS Appel PAROLA Philippe, SEVESTRE Jacques o 1 2020- 300/an
CNR Paludisme Santé publique France - Centres PRADINES Bruno o 2 2017- 436/an
Nationaux de Références
CNR Rick, Cox, Barto |Santé publique France - Centres FOURNIER Pierre-Edouard o] 6 2015- 125/an
Nationaux de Références
NBC-2-B-2120 DGA PRADINES Bruno o 2 2021-2024 280
COB3ELSER-1 ANR SEROR Valérie O 8:3 2020-2022 137
COBELSER-2 ANR SEROR Valérie o 8:3 2022-2024 105
GDRI-Sud PALUvom  |Groupe de Recherche sur le SOKHNA Cheikh o] 3 2021-2025 15
Paludisme non falciparum en
Afrique de I'Ouest. ANRS
UNISAHEL AFD SOKHNA Cheikh N 3 2018-2022 42
MARS Hybride AmMIDEX - AMU SOKHNA Cheikh N 3 2020-2022 39
Invasion
AMBASS RECHERCHE SOKHNA Cheikh N 3 2017-2022 157
VIH SOIGNANT RECHERCHE SOKHNA Cheikh N 3 2019-2022 44
Contrats financés par des associations
caritatives et des fondations (ARC,
FMR, FRM, etfc.)
Contrats avec les collectivités
territoriales
CORONA-IHU- CGI13 FOURNIER Pierre Edouard o 6 2022 110

VITROME-B




Virzon

CHIFFRES CLES VITROME 2018 -2023 TROME

190 42 % 97 55

MOY PUBLICATIONS DANS DOCTORANTS THESES SOUTENUES
PUBLICATIONS/AN LES JOURNAUX DE ACCUEILLIS

CATEGORIES A+B




SIGAPS APHM

sur 504 HU:

Les 6 1€" sont
« IHU »

Dont VITROME

1,4,19

PAROLA
DRANCOURT
ROLAIN
FOURNIER
DE LAMBALLERIE
LEONE
LA-SCOLA
PAPAZIAN
BROUQUI
HABIB
COLSON
AUQUIER
BRANGER
BARLESI
BOYER
CHARREL
BARTOLOMEI
GROB
DIGNAT
REGIS
FENOLLAR
TAIEB
THOMAS
ALESSI
MEGE
LAGIER
MORANGE
GUEDJ
BONELLO

Philippe

Michel

Jean Marc
Pierre-Edouard
Xavier

Marc

Bernard
Laurent
Philippe
Gilbert
Philippe

Pascal
Dominique
Fabrice
Laurent

Remi

Fabrice
Jean-Jacques
Francgoise
Jean

Florence

David

Pascal
Marie-Christine
Jean-Louis
Jean-Christophe
Pierre

Eric

Laurent

9527
9115
9062
7956
8039
6412

5712
6184
5861

5453
5412
5036
5223
5208
5000
4632
4521
4424
4328
4308
3952
4047
3989
3946
3702
3685
3535



‘VfTR%//ME BILAN 2018 -2023 - Production scientifique : quantitatif et qualitatif

Production scientifique totale
et par année

sampra

Enhances your research visbilty

CNCI : Category Normalized Citation Impact - Indice de
citation normalisé - Tient compte de |'année de publication, du
champ disciplinaire et du type de documents. Un CNCI de 2
indique que les publications sont en moyenne 2 fois plus cités
que la moyenne mondiale.

Nombre de publications par année

400

300

200

100

2018 2019 2020 2021

2022

2023

Periode : 2018 - CNCI o
. Nb WOS Nb Incites moyen CNCI CNCI ONCI | 4| ToP1% | Top5% | Top 10% | HiCi
2023 [o-11 | 1121 | 1241 o o o o
Année Nombre 2018 238 238 1.26 141 59 27 11 2 15 29 2
5018 581 2019 257 257 1.06 171 56 24 6 3 11 22 1
2020 296 295 2.81 208 36 27 24 8 34 51 8 a Z .
2019 297 2021 308 307 1.66 195 54 31 27 8 29 52 7 Quallte de Ia pTOdUCtlon
2020 301 2022 254 225 1.34 157 33 17 18 6 18 28 5
2023 100 80 1.00 66 0 3 11 0 1 1 0
2021 313 Total 1453 1402 1.63 938 238 129 97 27 108 183 23
2022 281 Les CNCI, Top 1%, Top 5% et Top 10% sont basés sur la classification WOS, les Hi Ci sur ESI.
2023 119 [ ]
Total 1592 ! Reépartition par catégorie

’ 20%

BN NG [ Cc O EEmE
I N\C

Catégories A+B =42 % sur 6 ans



%TR%//ME BILAN 2018 -2023 - Production scientifique : quantitatif et qualitatif B

WEB OF SCIENCE

AD=((VITROME OR IRD257 OR IRD 257 OR MD 4 OR MD4
OR Vecteur* Infect*Trop*Medit*) SAME MARSEILLE)

Quick Filters

251 251
'

¥ Highly Cited Papers 19

B Review Article 130

0] Open Access 963 So1s >019 5020 o021 2022 023

Evolution de la production scientifique par année
Moy : 190 publications par an

Publications Citing Articles ® Times Cited ® 50
1,162 15,184 anaiyee 18,495 15.92 rindex
Total Total Total Average per item
fom et 200 14,590 analyze 16,874

Without self-citati . .
ithout sefi-citations Without self-citations



‘VI'TR%//ME BILAN 2018 -2023 - Production scientifique : WOS Research Areas Q

902 461 318 289
Infectious Diseases Public Environmental Occupational Health Immunology Parasitology




WTR:)//;ﬁE BILAN 2018 -2023 - Production scientifique : Open Access l>

WEB OF SCIENCE

963
All Open Access

823
Green Published

126

Green
Submitted




Evaluation de la recherche

RAPPORT D'EVALUATION DE L'UNITE

VITROME - Vecteurs — Infections Tropicales et
Méediterranéennes

SOUS TUTELLE DES ETABLISSEMENTS ET
ORGANISMES :

Aix-Marseille universite — AMU

Institut de recherche pour le développement —
IRD

Ministere des armeées

CAMPAGNE D’EVALUATION 2022-2023
VAGUE C

HCERES - 7 décembre 2022
UMR D-257 VITROME

Rapport tres positif
Production Scientifique

Gouvernance

INTEGRITE scientifique




UMR D-257 VITROME

Une recherche technologie driven et observation driven > recherche hypothese driven
Une recherche en nid > recherche en réseau (sauf surveillance)
Sud +++ et Collaborations internationales

thématiques — outils IRD — Grants - Etudiants +++ e

»»»»»»»»»

Microbiologie du xxie siecle en Afrique Médecine et Santé Tropicales 2019 5 29 : 340-342
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Vers la microbiologie du xxi1° si¢cle en Afrique

Towards 21st century microbiology in Africa

Parola Philippe'?, Raoult Didier'?
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»
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%,
P. PERETTI-WATEL
/C. Corona (50 %) V. SEROR
M. Jouini (50 %)
» A. Bocquier
r

Chercheurs: « temps partiels » et « temps plein »
Interactions et Co publications : entre équipes et Nord/Sud
Congres:
Peu d’étudiants (Covid mais stratégie étudiants et sénior)
Peu de Seniors sauf invités et réunions stratégiques
Mais Libre sur grants
Recherche clinique plutot mono centrique et / ou observationnelle sauf CNR
Vulgarisation et Communication: MOOC — Chaine youtube IHU
Grants

CCCCCCCCCCC




Equipe 1
Medical Entomology Zoonoses & Microbiology

at the University Hospital Institute Mediferranee
Infection

MEDITERRANEE
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Arthropod Plateform: BSL2 / BSL3 lab

TICKS

Rhipicephalus sanguineus 2018
A. variegatum infected with R. africae 2020

D. marginatus 2010
Hyalomma marginatum rufipes 2012

LICE
Pediculus humanus corporis 1999
Attempts of Artificial membrane feeding system

FLEAS Ct. Felis 2011

BUGS

Cimex lectularius 2013
Triatoma infestans 2014
Rhodnius prolixus 2014
Platymeris biguttatus 2016

MOSQUITOES
Aedes albopictus & Anopheles coluzzii S/M 2013

OTHER
Periplaneta americana (blattes) 2013

Noelle Masotti






Medical Entomology at IHU
SOME REPRESENTATIVE WORKS

CONTRIBUTION TO THE REPERTOIRE OF THE MICROORGANISMS IN ARTHROPODS

THE USE OF MALDI TOF FOR THE IDENTIFICATION OF ARTHROPODS, THEIR BLODD MEAL,
AND THE ASSOCIATED MICROORGANISMS

EXPERIMENTAL MODELS
ECOLOGICAL STUDIES
ENTOMOLOGICAL SURVEYS AROUND CASES AND ON SPECIFIC POPULATIONS

EXPERTISE ET COMMUNICATION

Clinical Infectious Diseases

oy hvma
AIDSA Ui

Medical Entomology: A Reemerging Field of Research to
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New records of bacteria in different species of fleas from France and Spain

Antonio Zurita?, Linda Benkacimi ™ ¢, Khalid El Karkouri ¢, Cristina Cutillas ,

-1 b, c b, c, «
Philippe Parola 7>, Maureen Laroche >
Table 3
Percentage of microorganism-positive fleas detected by PCR (qPCR and standard PCR).
Anaplasmataceae Rickettsia sp. R. typhi C. burnetti Mycobacterium Borrelia Bartonella spp. Leishmania
Spp. Spp. Spp.
C. felis 32/53(Wolbachia spp.) 15/53 (R. felis) - - 1/53 (2.0 %) - - -
(60.4 %) (28.3 %)
P. irritans 22/23(Wolbachia spp.) - - - 1/23 (4.3 %) - 2/23 (Bartonella spp.) -
(95.7 %) (8.7 %)
S. t. tripectinata - - - - - - 2/22(B. henselae) (9.1 -

%);
3/22 (B. quintana) (13.6
%)
3/22 (B. elizabethae)
(13.6 %)
N. fasciatus — — - - - - 3/23 (B. henselae) (13.0 —
%);
1/23(B. elizabethae) (4.3
%)
3/23 (Bartonella spp.)

(13.0 %)
A. erinacei 10/18(Wolbachia spp.) 6/18 (R. felis) 1/18 (5.5 — 1/18 (5.5 %) - - -
(55.5 %) (33.3 %) %)
L. taschenbergi — - - - - - 4/60 (B. taylorii) (6.6 —
%);
4/60 (B. elizabethae)
(6.6 %)
2/60 (Bartonella spp.)
(3.3 %)
1/60 (B. doshiae) (1.6
%)
Ct. b. 10/60(Wolbachia spp.) 1/60 (R. felis) (1.6 - - - - 4/60 (B. taylorii) (6.6%); -
boisseauorum (16.7 %) %) 1/60 (B. elizabethae)
(1.6%)
Ct. a. allani — — - - - - 4/60 (B. taylorii) (6.6 —

%);
1/60 (Bartonella spp.)
(1.6%)
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Article

Detection of Tick-Borne Pathogens in Ticks from Cattle in

Western Highlands of Cameroon

Yannick Ngnindji-Youdje 123, Adama Zan Diarra 2, Michel Lontsi-Demano 3, Timoléon Tchuinkam 3

and Philippe Parola 2*

Aim:
identify microorganisms
in ticks

944 tick specimens

Screening

.....

Methods:
gPCR, standard PCR and
Sequencing

Anaplamataceae
Rickettsia spp.
Piroplasmida
Borreliaspp.
Bartonalla spp.
Coxiellaburnetii

Sequencing

Cycles
Dynamic range-let-7d in 100ng yeast RNA

Result:

Microorganisms detected

Anaplasma marginale
Anaplasma platys
Anaplasma centrale
Ehrlichia ruminantium
Candidatus Ehrlichia rustica
Candidatus Ehrlichia urmitei
uncultured Ehrlichia sp.
Wolbachia sp.
Rickettsia africae
Rickettsia aeschlimannii
Rickettsia massiliae
Candidatus Ricketisia
barbariae
Rickettsia sp.
Borrelia theileri

AR ¥ A
z 9

# 2
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Morphological identification

Tools / identification keys

THE IXODID TICKS
OF UGANDA
i .. 7 &
l’ b
y -
_/

Limitations : :E : g0 Not suitable to distinct:

* species from the same complex (sibling

- Damaged specimens .
- species).

* bridged species (hybrids)

- Immature stages

- Entomological knowledge




Molecular identification

O
3,@” 5 _om

PCR

extraction (28S, 18S, ITSl/2
Sequencing
Limitations : &
- Time consuming analysis

- Relatively expensive

\ A ‘ v\
o '»4' l'lﬂ"ll

[ CAUTION | e B L A ST

-Risk of contamination

Gene choice:

- Difficulty for interpretation -12S rDNA for ticks (Beati & Keirans, 2001)
of new species -ITS2 for mosquitoes (Mario A. Zapata et al 2007)

(lack of sequences in Genbank) ",,',‘f?' -18S rDNA on fleas (Fwhiting et al 2001)




MALDI-TOF MS

Since mid 1990’s, MALDI-TOF MS apparatus and software progresses useful for bacteria identification
(Cain, 1994; Holland, 1996)

Background

MALDI-TOF profiling revolutionize microbial identification (range analysis 2-20 kDa)

Principle: Comparison of intact protein profiles
using MALDI-TOF

Advantages: rapid, simple, economic & accurate.

y L TERRTR S —
l'\‘ miz N\ 20000
34421 [12468.2

Peak/Protein
Identification

| s2 Bacterial Identification

PIGURE 1. Overview of libvary-basad (A) and bioinformatics-cnabied (B) spgroaches 1o profiling bacenia
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Morphological, molecular and MALDI-TOF MS
identification of ticks and tick-associated
pathogens in Vietnam

Ly Na Huynh'2?3, Adama Zan Diarra’2, Quang Luan Pham?®, Nhiem Le-Viet*, Jean-
Michel Berenger'?, Van Hoang Ho®, Xuan Quang Nguyen®, Philippe Parola'?*

Fig. 2 Morphologically tick species identified were stored in 90% v/v ethanol since 2010, which could not be identified by molecular biology. Amblyomma varanensis [Q: A, B];
Amblyomma sp. [2: C, D|; Dermacentor auratus [3 : E, F|; Dermacentor compactus |3 : G, H].
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RESEARCH Open Access
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MALDI-TOF mass spectrometry identification ==
of mosquitoes collected in Vietnam

Ly Na Huynh'*3, Adama Zan Diarra'?, Hong Sang Nguyen?, Long Bien Tran®, Van Nguyen Do’
Tran Duc Anh Ly'?, Van Hoang Ho?, Xuan Quang Nguyen? and Philippe Parola'* ®

Photographs of three mosquito species are known to be major malaria vectors in Vietnam: (a) Anopheles dirus; (b) Anopheles minimus; (c) Anopheles epiroticus
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-B G-sen tinel tra Photographs of mosquito species are known to be main dengue, Zika, and JE vectors in Vietnam:(d) Aedes aegypti; (€) Aedes albopictus; (f) Culex. quinquefasciatus
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Transmission potential of Rickettsia felis infection by
Anopheles gambiae mosquitoes

Constentin Dieme®® "', Yassina Bechah®', Cristina Socolovschi?, Gilles Audoly?, Jean-Michel Berenger®, Ousmane Faye®,
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Acquisition and persistence of R. felis in mosquitoes : detection of P NAS 2015 Consentin
the bacteria up to day 15 post-infection. Dieme
4

R. Felis detected in mosquito feces up to day 14. Senegal
Highest levels of R. felis detected in mosquitoes by gPCR at day 16,
suggesting that the bacterium is viable and capable of replication

within mosquitoes.

R. Felis visualized by IF in salivary glands, in and around the gut and
in the ovaries, although no vertical transmission was observed.

R. Felis also found in the cotton used for sucrose feeding after the
mosquitoes were fed infected blood (= in saliva)

Mosquitoes were also able to transmit R. felis to healthy mice by
biting.

Collectively, these results suggest that An. gambiae is a competent
vector of R. felis.
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Hamza Leumli

Competence of Cimex lectularius Bed Bugs ~ Aeeria
for the Transmission of Bartonella quintana,
the Agent of Trench Fever
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Molecular and MALDI-TOF MS identification e
of swallow bugs Cimex hirundinis (Heteroptera:
Cimicidae) and endosymbionts in France

Fatima Zohra Hamlili'2, Jean-Michel Bérenger'2, Adama Zan Diarra’2 and Philippe Parola’2"«

Bootstrap.
1

Graphical Abstract

Swallow bugs identification

Nymphal stage Adult stage
N=50 N=65

=& . MALDI-TOF MS
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ENTOMOLOGICAL SURVEYS AROUND CASES AND
ON SPECIFIC POPULATIONS

Preventing and Controlling Emerging
and Reemerging Transmissible
Diseases in the Homeless
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OPEN Survey of bed bug infestations
in homeless shelters in southern
France

Bouthaina Hasnaoui®*2, Jean Michel Bérenger(®*?, Pascal Delaunay 3,
Adama Zan Diarra'®*2, El Hadji Ibrahima Ndiaye2, Saidou Ahamada M'madi*?,
Noelle Masotti?, Jacques Sevestre %2 & Philippe Parola*?*~

Bed bug has become a major public health pest worldwide. Infestation may resultin numerous
negative health effects. Homeless shelters are one of the most habitats that can be infested with bed
bugs, a few studies have focused on bed bug infestations in these settings. We conducted a survey of
infestations of bed bugs in a homeless shelter in southern France, using an innovative seven-level scale
(0-6) to assess the degree of infestation, MALDITOF-MS to identify bed bugs, and a biomolecular tool
to detect bacteria. Bed bug infestations were documented in 13% (9/68) of investigated rooms. A total
of 184 bed bugs were collected and morphologically identified as Cimex lectularius. MALDITOF-MS
analysis allowed us to obtain high-quality MS spectra for all 184 specimens, to correctly identify all
specimens, and included 178/184 (97%) Log Score Values higher than 1.8. Among the bacteria tested,
Wolbachia sp. DNA was found in 149/184% (81%) of the bed bugs, and one sample was positive for
Coxiella burnetii, the agent of Q fever. Our study is the first of its kind that offers new perspectives for
increasing public awareness of the conditions in homeless shelters.

4 ) 4 Investigation at a shelter for
which has 300 homeless rooms. Only 70 rooms are permanent for the homeless people (St jean de Dieu
vulnerable homeless, with the rest of the rooms reserved for the homeless for foundation Marseille)
a period of 15 days. _ y




Medical Entomology at IHU
SOME REPRESENTATIVE WORKS

Bacterial Agents Detected in
418 Ticks Removed from Humans
during 2014-2021, France

Marie Jumpertz, Jacques Sevestre, Léa Luciani, Linda Houhamdi, Pierre-Edouard Fournier, Philippe Parola
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Figure 2. Geographic origin of ticks and identification of tickborne bacteria in study of bacterial agents detected in 418 ticks removed from humans during 2014~
2021, France. Symbols indicate tick species and tickborne bacteria identified from locations in metropolitan France, including Corsica. Ticks were sent to the
Institut Hospitalo-Universitaire Méditerranée Infection in Marseille, France, and identified by using matrix-assisted laser desorption ionization time-of-flight mass
spectrometry. Bacteria carried by the ticks were isolated and identified by PCR or serologic methods at the institute. Of the ticks evaluated, 387 were from
metropolitan France; 3 from Guadeloupe, a territory of France in the West Indies; and 28 from other countries.
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CONTRIBUTION TO THE REPERTOIRE OF THE MICROORGANISMS IN ARTHROPODS

THE USE OF MALDI TOF FOR THE IDENTIFICATION OF ARTHROPODS, THEIR BLODD MEAL,
AND THE ASSOCIATED MICROORGANISMS

EXPERIMENTAL MODELS
ECOLOGICAL STUDIES
ENTOMOLOGICAL SURVEYS AROUND CASES AND ON SPECIFIC POPULATIONS
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Medical Entomology: A Reemerging Field of Research to
Better Understand Vector-Borne Infectious Diseases
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Matrix-assisted laser desorption/ionization
time-of-flight mass spectrometry: an
emerging tool for studying the vectors of
human infectious diseases
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The NEW ENGLAND JOURNAL of MEDICINE

CLINICAL PRACTICE

Caren G. Solomon, M.D., M.P.H., Editor

Bedbugs

Philippe Parola, M.D., Ph.D., and Arezki Izri, M.D., Ph.D.

This Journal feature begins with a case vignette highlighting a common clinical problem. Evidence
supporting various strategies is then presented, followed by a review of formal guidelines, when they exist.
The article ends with the authors’ clinical recommendations.

A 35-year-old man presented to the clinic with pruritic maculopapular skin lesions
on his neck, left arm, and trunk; no other abnormalities were noted. He described
having had a similar rash a few months earlier for which he did not seek treatment
and reported that his wife had similar skin lesions on her arms and neck. They had
just returned to their house in Marseille, France, after traveling out of the country for
3 months. How should his case be evaluated and managed?

N ENGL) MED 382,23 NEJM.ORG JUNE 4, 2020

Bedbug life cycle

Figure 2. Bedbugs and Their Fecal Black Spots.
Shown are bedbugs on a sofa (Panel A) and their fecal
black spots (arrow) on a bed mattress (Panel B).
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“ IMAGES IN CLINICAL MEDICINE ”

Stephanie V. Sherman, M.D., Editor

Pyemotes ventricosus Dermatitis

30-YEAR-OLD MAN AND A 30-YEAR-OLD WOMAN PRESENTED TO THE IN-

fectious disease clinic with a 3-day history of itchy skin lesions. They re-

ported no history of outdoor activities. On physical examination, the man
had pruritic papules across his trunk and abdomen (Panel A). On the woman’s
abdomen, there were several erythematous macules, some of which had central
dots and serpiginous tracts emanating from them that gave the appearance of a
comet (Panel B). Owing to concern about a household infestation, the couple’s
furniture was examined. Common furniture beetles — also known as Anobium
punctatum, a type of wood-boring beetle — were identified. With the knowledge
that common furniture beetles can be parasitized by the microscopic mite Pyemotes
ventricosus, also known as the European straw itch mite, a clinical diagnosis of
P. ventricosus dermatitis was made. In this condition, skin lesions develop within
24 hours after the receipt of painless mite bites and may manifest with a comet
shape, as was seen in this case. The couple’s infested furniture was removed.
Treatment with topical glucocorticoids and antihistamines was given, and the skin
lesions resolved in 8 days.

DOI: 10.1056/NEJMicm2213963
Copyight © 2023 Massachusetss Medical ociey.
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Arbovirologie (Polynésie — Guyane — Expertise)

REVIEW ARTICLE

Zika Virus Infection — After the Pandemic

Didier Musso, M.D., Albert I. Ko, M.D., and David Baud, M.D., Ph.D.

Article  Figures/Media Metrics
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IKA VIRUS (ZIKV) WAS DISCOVERED IN AFRICA IN 1947 AND WAS FIRST DETECTED IN

Asia in 1960, yet its potential effect on public health was not recognized until the virus caused

outbreaks in the Pacific from 2007 to 2015 and began spreading throughout the Americas in
2015.12 The ability of ZIKV to cause congenital defects in fetuses and infants, as exemplified by the
microcephaly epidemic in Brazil, is an unprecedented feature in a mosquito-borne viral infection.24
Although transmission of ZIKV has declined in the Americas, outbreaks and infection clusters continue
to occur in some regions, such as India and Southeast Asia, where there are large populations of women
of childbearing age who are susceptible to the virus.3 We review the body of information that was
acquired during the pandemic and discuss the epidemiologic trends, current knowledge about the
transmission and natural history of ZIKV infection and its sequelae, and the principles of diagnosis and

clinical management.

October 10, 2019
N Engl )] Med 2019; 381:1444-1457
DOI: 10.1056/NE)Mra1808246

Editors

Dan L. Longo, M.D., Editor
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Zika, dengue, chikungunya and yellow fever

coming - So hedge your bets

Philippe Parola & &, Didier Musso

infections in Europe? — Winter is over, warm days are




MICROBIOLOGY AND ZOONOSES

Dual-Genotype Orientia tsutsugamushi
Infection in Patient with Rash
and Eschar, Vietnam, 2016

Nhiem Le-Viet, Duc-Tuan Phan,
Nho Le-Viet, Sinh Trinh, Muoi To,
Didier Raoult, Philippe Parola

Figure 2. Rash on patient

with dual-genotype Orientia
tsutsugamushi infection, Vietnam.
A) Trunk and arms; B) back; C)
We report a dual-genotype Orientia tsutsugamushi infection legs; D) chest.
in Vietnam in 2016. The patient had fever, rash, and an es-
char. The Kawasaki genotype was identified in the eschar
specimen and Karp genotype in the whole blood specimen.
The genotype co-infection rate for scrub typhus is unknown
and should be further evaluated.

Emerging Infectious Diseases * www.cdc.gov/eid * Vol. 24, No. 8, August 2018 1521

Figure 1. Eschar on right anterior neck of patient with dual
genotype Orientia tsutsugamushi infection, Vietnam. A) Eschar
location; B) enlarged view.



Etiology of fevers Sub-Saharan Africa, vectorized
and zoonotic diseases — strategy
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Screening and Whole Genome
Sequencing of SARS-CoV-2
Circulating During the First Three
Waves of the COVID-19 Pandemic in
Libreville and the Haut-Ogooué
Province in Gabon
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Women's health

Bacterial vaginosis
- Impact?
— Diagnosis?

' > Molecular quantification of Gardnerella vaginalis and Atopobium vaginae loads to predict bacterial vaginosis
' Clin Infect Dis. 2008;47:33-43.

- Molecular diagnosis of bacterial vaginosis: impact on IVF outcome
Eur J Clin Microbiol Infect Dis. 2013;32:535-41.

- High Atopobium vaginae and Gardnerella vaginalis vaginal loads are associated with preterm birth
Clin Infect Dis. 2015;60:860-7. '
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Characterization of the human microbiota
Vaginal and endometrial microbiota

i Characterization of the vagina| microbiota i ®m Microorganismes identified by culture  m First isolation in human vagina ™ New species

- Asymptomatic women | 293 bacterial species newly isolated
. - Patients with bacterial vaginosis from the vagina

- France and Senegal \

' > More recently: '

- Premature delivery .

- Failed assisted reproduction 509

- Recurrent miscarriage '
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. Characterization of the endometrial microbiota
- Failed assisted reproduction 285
- Recurrent miscarriage '

' - Successful assisted reproduction
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Effectiveness and costs of molecular screening and treatment for
bacterial vaginosis to prevent preterm birth

————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

The AuTop Randomized Clinical Trial

JAMA Pediatr. 2023;177(9):894-902.

Bretelle F, Loubiére S, Desbriere R, Loundou A, Blanc J, Heckenroth H, Schmitz T, Benachi A, Haddad B, Mauviel F, Danoy X, Mares P, Chenni N,
' Ménard JP, Cocallemen JF, Slim N, Sénat MV, Chauleur C, Bohec C, Kayem G, Trastour C, Bongain A, Rozenberg P, Serazin V, Fenollar F

____________________________________________________________________________________________________________________________________________________________________________________

3,438 nulliparous women
Screen and treat of bacterial vaginosis was significantly more effective than usual care
61 of 1671 (3.6%)
versus
105 of 1767 (5.9%)
(RR, 0.62; 95% Cl, 0.45-0.84; P for interaction = .003)
A nonsignificantely lower total cost
3632.4 € versus 37159 €

PHRC National (PHRC-22-0168) AUTOP 2
. Screen-and-treat strategy for vaginal flora abnormalities by multiplex molecular biology using POC technology in pregnant

women at high risk of preterm birth: A Multicentre, Randomized Study - 1,513,450 €
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Evolution d’un partenariat ancien
académique,

scientifique

a travers notamment

une JEAI IRD

un partenariat d’équipes entre I'lUMR IRD-AMU
VITROME,

et I'équipe de recherche Parasites et vecteurs en
Algérie, d’ldir Bitam Professeur a I'Ecole
Supérieure en Science de I'Aliment et des
Industries Agroalimentaire (ESSAIA) a Alger.

En 2015, un accord de partenariat entre I'IRD et
I’"Universités des Université des Sciences et de la
Technologie Houarie Boumedienne (USTHB)
mettait en perspective la création de LMI en
Algérie.



Ixodes ricinus

Rhipicephalus
Sanguineus

v'LABORATORY AND FIELDS

v ENTOMOLOGICAL SURVEYS

v To contribute to the knowledge of arthropods Fauna in Algeria
v To study Phlebovirus and other Arbovirus in Algeria

v To complete the Repertory of the pathogens agents in arthropods
in Algeria

v'Surveillance and food security in Algeria (OGM-Traces de porcs...)

Virzome

Haemodipsus setoni

Spilopsyllus cuniculi.

MALDI TOF and arthropods

> Pol J Microbiol 9 mars 2018,67(1):67-72. doi : 10.5604/01.3001.0011.6145.

MALDI-TOF MS Détection de Bactéries Endophytes
Associées a la Grande Ortie (Urtica dioica L.),
Cultivée en Algérie

Souheyla Toubal ¥, Ouahiba Bouchenak *, Djilali €l Haddad 1, Karima Yahiaoui |
Karim Arabe *

, Sarah Boumaza !

&

' LETTLETI IS o

Veterinary Parasitology: Regional Studies and .
Reports
Volume 31, juin 2022, 100735

Article origina

Identification des moustiques vecteurs algériens
capturés sur le terrain par MALDI-TOF MS

ak ®, Ismail Lafric - 2, &, Amel Kac;

pha Mounir Bouhenna ®

ma Hind

Comparative Immunology, Microbioclogy and

’ Infectious Diseases
ELSEVIER Volume 57, April 2018, Pages 39-49

MALDI-TOF MS identification of ticks of
domestic and wild animals in Algeria and

molecular detection of associated microorganisms

Mehdi Boucheikhchoukh * 55, Maureen Laroche ® &, Atef Aouadi * € &, Loubna Dib * &, Ahmed Benakhla * &5
, Didier Raoult ¢ &, Philippe Parola 2, =5
microorganisms

[MmDPI

Articte

MALDI-TOF MS Identification of Dromedary Camel Ticks and
Detection of Associated Microorganisms, Southern Algeria

> JMed Entomol.15 mai 2021;58(3):1126-1133. doi : 10.1093/jme/tjaa266.

Identification des poux stockés dans 1'alcool a 1'aide
de MALDI-TOF MS

Hanéne Benyahia * 2, Basma Ouarti * 2, Adama Zan Diarra 1 2, Mehdi Boucheikhchoukh 3

Mohamed Nadir Meguini 4, Makhlouf Behidji 4, Ahmed Benakhla 3

, Philippe Parola * 2,
1 EBS

Lionel Alméras

Collaboration + formation d’étudiants avec I'Equipe 1
Transfert de technologie et Installation Maldi toff en Algérie



LMI ALGERIAN TEAM LEADER

Idir BITAM, PhD, HDR, 50 y.o.

82 indexed publications by 2018-2022 - H Index : 28, Citations : 3556 (5 ANS)

« Jeunes Equipes Associées a I'IRD » (JEAI) program MALBAVECT (2010-2013),

2014, : main partner of the REMEDIER (for REsearch for MEDiterranean Infections that are
Emerging or Reemerging) program granted by the A*MIDEX (n° ANR-11-IDEX-0001-02) funded
by the Investissements d’Avenir French Government.

2014, Director of the doctoral school “ecology of vector systems” at Université de Boumerdes

Invited Associate Professor at Aix-Marseille University in 2015 and 2016.

2016: Agreement of creation of a new laboratory at ESSAIA CRVAIIOP: Veuilles des pathologies
infectieuses et controle de la sécurité alimentaire

2021: LMI-REMEDIER (CRAP — CRAPC — USTHB — ESSAIA)

2023: Directeur Adjoint centre de recherche Agro-Pastorale Tjelfa (53 Chercheurs / ingénieurs)
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| _Unité parasitologie et entomologie (UPE) |
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UPE — UVIRO Marseille

TR

IRBA

Participation a mission de soutien des Forces et au
maintien de la capacité opérationnelle du combattant

Missions duales de 'UPE

» au profit des armées

» au profit de la santé publique (Santé publique France,
Haute autorité de santé, Ministére des solidarités et de la
santé, Ministere de I'Europe et des Affaires étrangeéres,
Ministéres de la santé de pays Africains, OMS)

Activités

» expertise
> recherche
» formation



Composition

Service de santé des armées (8,8 ETP) Service de santé des armeées
Unité parasitologie et entomologie (IRBA) — N
N IRBA

‘=&, 1 pharmacien, PhD, HDR

2 médecins, PhD

1 ingenieur de recherche, PhD
1 chercheur PhD, HDR
3 chercheurs PhD
5 techniciens

1 doctorant (soutenance 2024)

Institut de recherche pour le développement

1 médecin, PhD, DR, HDR
"ij e

ITROME



| Budget 2018-2023 = 4338 k€ |

Fond Européen / 2024-2025 = 94 k€

ANR 2024-2026 = 20 k§ développement

7 projets = 1401 k€

=  Armées = 1484 k€

2 projets = 2540 k€

Santé publique
France AID

0
Centre National 55% 1,5%
.' de Référence du
: Paludisme

IRD DFRI
0,5% 0,6%

2023-2027 = 1811 k€ £
N> 4
‘VITROME



‘ Publications et Thématiques 2018-2023 = 158 publications

Surveillance épidémiologique des
acces palustres et du niveau de
résistance aux antipaludiques (paludisme
d’'importation en France, Mayotte, Afrique)

31 publication

Centre National
de Référence du
Paludisme

Développement et évaluation de nouvelles
méthodes de diagnostic du paludisme

|dentification et développement de
marqueurs moléculaires prédictifs
de résistanc'g aux antipaludiques

i

10 publications i

o ;‘qun i

9 publications

. SARS-CoV-2
”I 20 publications
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Equipe Paludisme
et Vecteurs

Aﬂdeations
Autres

19 publications

Surveillance des maladies a
vecteurs dans les zones de
positionnement des militaires

|dentification et développement de
nouveaux antipaludiques

15 publications

5 ampouien oo 10

5 amguston 2u 10 mi
5 amputen v 10 i

Interactions homme-moustique et entomologie

41 publications
> Développement d’outils sérologiques

4 publications

»> Développement d’outils d’identification

» Compétence vectorielle et génome

9 publications




Pu

olications et collaborations VITROME = 62 publications, 76 collaborations

Equipe 1

Entomologie Médicale —
Zoonoses et Microbiologie

Equipe 3

Maladies infectieuses émergentes et
persistantes en Afrique de I'Ouest

24 publications

11 publications

Equipe 7

Eucaryotes Pathogenes
Tropicaux

4 publications I

Equipe 4

Vecteurs et Maladies
vectorisées au Maghreb

Equipe 2
Paludisme et vecteurs

21 publications $

Equipe 6

Surveillance épidémiologique et
moléculaire des maladies infectieuses

1 publication

15 publications

Equipe 5

GRDI Mauritanie




| Collaborations internationales 2018-2023 |
44% des publications

> Mm

4+ Department of Medical Microbiology, Radboud University Medical Center, Nijmegen, Netherlands

® (Collaborations

National Research Council Canada, Ottawa, Canada

/

Department of Internal Medicine, Yale University, Connecticut, USA
Laboratory of Neurogenetics and Behavior, Rockfeller University, New York, USA

WS

Instituto Venezolano de Investigaciones Cientificas, Caracas, Venezuela

Djiboutian Armed Forces Health Service, Djibouti

- - P ~

Institut Pasteur de Guyane, Cayenne, Guyane j Centre International de Recherches Médicales de Franceville, Gabon
o S Yad i\
Cal k)
Universidade Federal de Juiz de Fora, Minas Gerais, Brazil 57 ot /ﬂ;\ \

Programme de lutte contre le paludisme, Brazzaville, République du Congo
€~ N4 S

Institut Pierre Richet, Institut National de Santé Publique, Bouaké, Céte d’lvoire

&7

Faculty of Medicine and Pharmaceutical Sciences, University of Dschang, Cameroon
Hépital Principal de Dakar, Dakar, Sénégal Research Unit of Biologiy and Applied Ecology, Dschang, Cameroon

Institut Pasteur de Dakar, Dakar, Sénégal %
IRD, Dakar, Sénégal ITROME

Institut de Recherche en Santé de Surveillance Enidémioloadiaue et de Formations Dakar Sénéaal
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Microscopie
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Tests de diagnostic rapide

(mop)

,,,,,
e i of the Sensitivity of Ten C
Rapid Diagnostic Test Kits for the Detection of Plasmodium

Intelligence artificielle
Automatisation en lecture numérique

Rémy Amalviet 534,

Biologie moléculaire

Extraction ADN parasitaire a partir

diagnostics ey
p

: Assessment of a Commercial Real-Time PCR Assay (Vitassay

, qPCR Malaria 5 Test) to Detect Human Malaria Infection in P—

« Travelers Returning to France

5 May * Remy Nicols Benoit 3
© Malai Stdy Group ' nd Bruno Pradines =2

Séquengage du génome entier



Surveillance de la résistance aux antipaludiques

Paludisme autochtone

Mali

Paludisme d’importation
Centre National > 500 isolats / ana Equipe 2 Niger
de Référence du 2000 isolats / an a BCL

Paludisme Mauritan
auritania

Senegal

Republic of
Central Africa

pevetsss | Republic of
Ivory Coast A
Figure v J‘gv/Comoros
Gabon 2 Cl— Madagascar

OPEN & ACCESS Freely available online @ PLOS |on:

Surveillance of Travellers: An Additional Tool for
Tracking Antimalarial Drug Resistance in Endemic
Countries

Myriam Gharbi>>%%, Jennifer A. Flegg®®, Bruno Pradines®”'%, Ako Berenger®, Magatte Ndiaye'®,
Abdoulaye A. Djimdé'", Cally Roper'?, Véronique Hubert'?, Eric Kendjo'?, Meera Venkatesan®'?,
Philippe Brasseur'®, Oumar Gaye'®, André T. Offianan®, Louis Penali?, Jacques Le Bras'%313,

Philippe J. Guérin®%>'7, Members of the French National Reference Center for Imported Malaria Study

Republic of Congo
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Identification et déeveloppement de nouveaux antipaludiques

ANTIMICRERLAL Vol. 55, No. §
00554804
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In Vimre Activity of Proveblue (Methylene Blue) on
Plasmodium falciparum Strains Resistant to
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Jérome Dormoi,*® Sébastien Briolant,*><< Cai LETTERTO THE EDITOR
Dose Responses of Proveblue Methylene Blue in an Experimental
Murine Cerebral Malaria Model
Jérome Dormol,
E pharmaceutics ‘MDPI

Articte
Methylene Blue-Based Combination Therapy with
Amodiaquine Prevents Severe Malaria in an Experimental

Rodent Model
120 Jérome Dormoi *?, Rémy Amalvict 34, Mathieu Gendrot ***® and Bruno Pradines -3%4-~
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Ex vivo activity of Proveblue, a methylene blue, against field isolates
of Plasmodium falciparum in Dakar, Senegal from 2013-2015

Bécaye Fall *, Marylin Madamet
Khalifa Ababacar Wade %, Gora Lo ™, Aminata Nakoulima’, Mansour Fall
Raymond Bercion, Mame Bou Kounta *, Rémi Amalvict
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Article

Absence of Association between Methylene Blue
Reduced Susceptibility and Polymorphisms in 12 Genes
Involved in Antimalarial Drug Resistance in African
Plasmodium falciparum

Mathieu Gendrot !
Nicolas Benoit !
Bruno Pradines *

, Océane Delandre >3, Marie Gladys Robert >, Francis Tsombeng Foguim "2,
Rémy Amalvict 1234, Isabelle Fonta 234, Joel Mosnier 234, Marylin Madamet 23
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Développement de nouveaux outils de capture
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Equipe 3 VITROME-SENEGAL
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Projet Hépatite B (Ambass): financement ANRS, 158 527 €
Projet Hépatite B (NéoVac): financement TOTAL, 98 820 €
Projet Brucellose: financement DFID-UK, 78 724 €

Projet Poux: financement ARTHROBAC PHARMA, 45 037 €

Projet UniSSahel: financement AFD, 85 046 €

Projet Diarrhée: financement Noventure (Espagne), 63 118 €

Projet FIRST: financement MESRI du Sénégal, 23 000 €

JEAI-IRD ESBILH-SEN (50 000 €) et GDRI-PALUvom: financement IRD (60 000 €)
Grant EDCTP (147 000 €) et CEA AGIR sur la bilharziose (23 000 €)
Projet Paludisme MARS: financement AMIDEX, 30 000 €

Projet ECOVACSEN-HPV: financement ANR, 471 517 €

Projet DIACOV-SEN, financement Fonds Crise IRD, 20 000 €

Projet COV3ELSER, financement ANRS (phases 1 et 2), 86 543 €

Projet Soignants, financement ANRS, 41 888 €




Activités en étroite relation avec nos partenaires.....

Paludisme (projet Dielmo/Ndiop) en partenariat avec le PNLP, IPD, UCAD, MoH
Borréliose a tique avec I'équipe 1,

Entomologie avec |'équipe 1,

Causes de fievre a partir des POCs avec I'équipe 1 et ’'UMR MEPHI,
Schistosomoses avec UCAD, UGB, IRESSEF et equipe 7,

Grand Magal de Touba avec les équipes 6, 8 et RM Diourbel

Epidémiologie des Mansonelloses et autres filarioses au Sénégal avec MEPHI

GDRI-Sud PALUvom avec 11 équipes de recherche (Sénégal, Mali, Mauritanie)

Causes des avortements, Microbiote(s) et Malnutrition avec I'UMR MEPHI,
Vaccination (ECOVACSEN-HPV) avec I'équipe 8,
Covid-19, Conditions de vie, Comportements au Sénégal avec I'équipe 8.

GDRI-Sud DySAM avec MEPHI (Sénégal, Niger et Mali)




Observatoire de Population, Santé et Environnement au Séneégal

Niakhar : Sahel
55 000 habitants

30 villages

Dielmo & Ndiop: savane
soudanienne
1000 habitants 2 villages

Mlomp : forét et mangrove Bandafassi HDSS: savane
11 000 habitants soudanienne 13 000 habitants
11 villages 38 villages




Nb accés palustres / personne/mois

Poids du paludisme a Dielmo
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Plus de 600 acces palustres par an dans les années 1990
Durant les 3 derniéres années (2015-2017): la moyenne du nombre
d’acces palustres enregistrés a été de 5 acces par an

Entre 2000 et 2015, la synergie nouveaux médicaments et moustiquaires
imprégnée a diminué la morbidité palustre d’un facteur 98
chez les enfants et d’un facteur 12 chez les adultes.
Depuis 2018, zéro acces palustre autochtone et zéro anophele infecté




Maladies fébriles a TDR palu négatif

Inclusion des patients & diagnostic

List of pathogens to
test in POC:

e Borrelia spp.,
including B. crocidurae
¢ Rickettsia spp.,
including R. felis, R.
conorii, and R. africae
o Tropheryma whipplei
o Coxiella burnetii

e Bartonella spp.,
including B. quintana

o Leptospira spp.

e Malaria (RDT)

e Dengue fever (RDT)
¢ Influena A and B
(RDT)

Dielmo
village

Ndiop
village

POC Point of care
laboratory, Dielmo

1 |

Results in 2 hours

URMITE
Marseille

Etiological treatment

Patients

Verification

Mini labo pour
analyses médicales

express

n matiére de santé, les délais
E d’action sont souvent décisifs

Un diagnostic biologique express,
disponible en moins de deux heures,
peut s'avérer vital pour le malade.
L'ro vient de développer en ce sens un
mini laboratoire d'analyses meédicales,
adapté aux conditions des pays du Sud.
Il permet d'identifier trés vite les princi-
pales maladies infectieuses, a partir de
simples préléevements sanguins, salivaires
ou urinaires. Ce dispositif, baptisé roc
pour « petit laboratoire & proximité du
malade », est déja en service dans deux
sites ruraux pilotes au Sénégal. Et il y fait
ses preuves. « Grace a cette nouvelle
approche de I'analyse biologique., nous
avons pu étiqueter une borréliose en
quelques heures, et commencer immé-
diatement le traitement adapté, explique
ainsi le biologiste Cheikh Sokhna, déve-
loppeur de ce projet. Jusqu'ici, il fallait
attendre quinze jours pour distinguer
cette affection d'un paludisme, délai
trés préjudiciable a la santé du patient. »
La vitesse d'obtention des résultats per-
met aussi, le cas échéant, d'isoler tout
de suite un patient trés contagieux pour
protéger son entourage et de prendre les

=
=

précautions imposées par son état pour
la sécurité des personnels de santé.

Concréetement, le roc regroupe un appa-
reillage de =cr' destiné a multiplier, inter-
préter et identifier I'aon des pathogénes
Il se différencie en cela du laboratoire
d'analyse conventionnel, dans lequel
les échantillons doivent étre observés
au microscope par un personnel expé-
rimenté - pour reconnaitre d'éventuels
parasites - ou bien mis en culture pen-
dant des jours afin de tester la résistance
des bactéries contenues aux différents
antibiotiques. Plus simple et automatisé,
ce nouveau systéme est opéré par un
personnel aprés une formation courte
et appropriée. Il tient aussi dans un
petit local - 9 m?* suffisent | -, juste ali-
menté en eau courante et en électricite.
La simplicité de d’installation et de mise
en ceuvre du roc pourrait changer le
visage de la médecine rurale au Sud. @

1. Polyrnerase chain reaction

Contact
cheikh.sokhna@ird.fr

UMR URMITE (IRD, CNRS, Inserm et
Aix-Marseille Université).

.ﬁ )

Le mini labo POC tient dans une piéce de 9 m?, juste alimentée en eau et électricité.

Point Of Care
(POC)
Niakhar




POC de Niakhar 2018 — 20 Octobre 2022

Surveillance des bactéries et parasites responsable

TSI N AL RTE TS de fievres : POC de Niakhar 2018- Octobre 2022

Année 2018 2019 2020 2021 2022 5500
:g;féVEMENTS 532 689 1337 1767 966 z W SALMONELLA
) 2000
PALUDISME 1 7 12 11 10 g B STREPTOCOCCUS
R. FELIS 0 0 0 0 0 g %1 1500 [ PNEUMON IAE
FIEVRE Q 0 0 0 0 D =
BORRELIOSE 60 25 146 96 110 2 Z 1000 " PARTONELLOSE
MALADIE DE QL @
0 0 1 1 0 =
WIPPLE o <00 W STAPHYLOCOCCUS AUREUS
)
STAPHYLOCOCC ) 15 46 57 9 2
US AUREUS 0 MALADIE DE WIPPLE
BARTONELLOSE 0 0 0 0 0 2018 2019 2020 2021 2022
IS’EIEIIEJII:}“ (?;&ECUS 138 18 102 78 14 Année B BORRELIOSE
DIARRHEE
FEBRILES 0 0 0 0 0
SALMONELLA 0 0 0 0 0

Surveillance des virus responsable d'infections
respiratoires : POC de Niakhar 2018- Octobre

2022
Infections respiratoires 2 1e00
Q ]
Année 2018 2019 2020 2021 2022 g " gég
T 3 1000 p—
TOTAL 5 193 1061 1607 912 =g 80
PRELEVEMENTS —: 421% . .
penbly 0 0 0 ’ - z ° " Tois % 2020 2021 2022
GRIPPE A 0O 0 O 56 36
m COVID-19 (TDR et RT-PCR) 0 0 0 25 34
COVID-19 (TDR M GRIPPE A 0 0 0 56 36
et RT-PCR) 0 0 0 25 34 B GRIPPE B 0 0 0 7 1
W TOTAL PRELEVEMENTS 5 193 1061 1607 912



Génomes des virus respiratoires testés dans des
échantillons des POC par multiplex.
Mettre en ceuvre le séquencage de nouvelle génération (NGS)
basé sur MinlON/Oxford Nanopore Technologies
des virus au niveau des POC

o MULTIPLEX SYSTEMS Sequencage Novaseq
1. Quatre duplex PCR ciblant les micro-organismes ADN + | | (Illumina) des virus et

. actine . | pour certaines d'entre
- Adenovirus / S. aureus => OK - Bocavirus / Actine => OK - eux, séquencage avec

' H. influenzae [ S.pyogenes => OK S. pneumoniae [ M. . | MinlON (Oxford

: pneumonige => OK Nanopore) en paralléle
. 2. Trois PCR duplex ciblant les micro-organismes ARN :

' - Rhinovirus / Metapneumovirus => OK VRS /

: Paraechovirus => OK

' - Enterovirus / Coronavirus 0C43 => OK

' 3. Trois triplex PCR ARN ciblant les micro-organismes :

- Influenza A / Influenza B / SARS-CoV-2 => OK

' - Coronavirus HKU1 / Coronavirus 229E / Coronavirus NL63
: => 0K

' - Parainfluenza 1 / Parainfluenza 2 / Parainfluenza 3




Fievre non palustre et cassettesTDR paludisme

Bilan de la collecte des cassettes TDR P.falciparum

gPCR Borrelia crocidurae sur TDR Palu Neg

INgayokhem INgayokhéme Nord Fatick 14°32' N / 16°26' W 33 39 40 28 24 59 D
batar Sine [ . 14°33' N / 16722’ W 310 15 10 10 15 16 6 16 63 46 l 55 55 Cas de borréliose dans les causes de fievre
| —— batar T TR /RO 50 En cours 2020 En cours 2020 X X 30 M1 7 3 non palustre au Sénégal
INdiambour Patar Nord Fatick 14°33'N / 16°20' W FH A 3 NA 2 = = o e bR el ,:, 16.5 % (43/261) au mois de JuiIIet
INdoss diarraff INiakhar Nord Fatick 14°27'N / 16°21' W — Oy 59 N/A 46 il o Ziil dl G5 el . . R 1 3 %
agne [S—— T 14°24' N / 16°28' W 256 En cours 2020 X 9 15 30 23 62 85 33 - 11,4 % (51/446) au mois d’Aolt
Nema Nding Samba Gueye Sud Fatick 13°42'N - 16°24'W e 2L 8 u v 1’ @ #ouwon % 3 % (30/987) au mois de Septembre
eI I Thies 14°46'N - 17°6'W 631 En cours 2020 En cours 2020 17 N/A 253 220 105 36
INguérane Fass Koungheul Kaffrine 14°14'N - 14°50'W 685 En cours 2020 En cours 2020 X 96 155 322 112 X Prévalence globale sur Ies trois mois
Kathiotte ffrine Kaffrine 14°6'N - 14°33'W 214 En cours 2020 En cours 2020 X 38 32 105 25 13
Taouey m“ Toll Saint Louis 16°27'N - 15°41'W 310 En cours 2020 X X 3 25 40 242 Attendues D 7’3 % (124/1694)
[ L Saint Louis 16°15'N - 15°53'W 84 En cours 2020 En cours 2020 X 19 61 2 Attendues
Cas de borrélioses identifiés a partir de cassettes négatives RDTs P.falciparum
A
1
July August September Total
Sanitary structures Commune Collected Tested Positives (%) Tested Positives (%) Tested  Positives (%) Positive (%)
RDTs P.falciparum
Ngayokhem Ngayokhem 195 45 8(17,8%) 15 2 (13,3%) 124 8 (6,5%) 18 (9,8%)
Patar Patar 125 16 0 (0%) 63 6 (9,5%) 46 7 (15%) 13 (10,4%)
Ndiambour Patar 237 31 5 (16,1%) 49 5 (10,2%) 80 3(3,7%) 13 (8,1%)
Mbadatte Patar 30 N/A N/A 30 1(3,3%) 1(3,3%)
Ndoss diarraff Niakhar 377 81 11 (13,5%) 85 11 (12,9%) 100 3 (3%) 25 (9,5%)
Sagne Niakhar 115 30 13 (43,3%) 23 8 (34,8%) 62 1(1,6%) 22 (19,1%)
Nema Nding Samba Gueye 74 16 3 (18,75%) 18 3 (16,6%) 40 0 (0%) 6 (8,1%)
Keur Moussa Keur Moussa 270 17 1(5,9%) N/A 162 2 (1,2%) 3(1,7%)
koungheul koungheul 251 N/A 96 3 (3,1%) 149 3 (2%) 6 (2,4%)
kaffrine kaffrine 70 N/A 38 11 (28,9%) 32 0 (0%) 11 (15,7%) ,
Taouey Richard Toll 307 25 2 (8%) 40 0 (0%) 101 0 (0%) 2 (1,2%) Prévalence de? cas de T?RF .dans Ie? c?ssettes
TDR P.falciparum négatifs au Sénégal
Gaaya Dagana 80 N/A 19 2(10,5%) 61 2(3,3%) 4 (5%)

La borréliose a tiques est méconnue et assimilée au paludisme en Afrique
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Grand Magal de Touba,
mobilité et mondialisation
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Communicable and non-communicable disease risks at the Grand
Magal of Touba: The largest mass gathering in Senegal
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ARTICLE INFO ABSTRACT

Article history: Background: An estimated 4—5 million individuals gather each year in the holy city of Touba, Senegal
Received 31 May 2017 during the Grand Magal religious pilgrimage. Pilgrims come from across Senegal and the surrounding
Received in revised form countries, as well as from countries outside Africa. It is the largest mass gathering (MG) of the Mouride

1 August 2017
Accepted 23 August 2017
Available online xxx

community and the largest Muslim religious MG in West Africa.
Method: A cross-sectional study was conducted on all patients who attended a public healthcare
structure during the November 2015 Grand Magal.

Result: Data were collected on a total of 32,229 healthcare contacts. The most frequent reasons for
consultation were trauma, followed by fatigue and heatstroke. Infectious diseases were also prevalent
with, notably, a high rate of febrile systemic illnesses and malaria, diarrheal diseases, and respiratory

Keywords:
Mass gathering
Surveillance

Grand Magal tract infections. Such results are likely to be linked to overcrowding and climatic conditions, the relative
Pilgrimage lack of sanitary facilities, and limited medical resources available during the event.

Touba Conclusion: The context of the Grand Magal MG is unique, given its location in a tropical developing
Senegal country and its international component which may favor the globalization of locally endemic diseases.

As such, it warrants investment in modern methods for public health surveillance and planning of the
event.
© 2017 Elsevier Ltd. All rights reserved.

60% des motifs de

consultation sont dus a des
maladies infectieuses avec

un taux élevé

de fievres, de paludisme

confirmé, d’affections

diarrhéiques et d’infections

respiratoires.

Am. J. Trop. Med. Hyg., 102(2), 2020, pp. 476-482
doi:10.4269/ajtmh.19-0240
Copyright © 2020 by The American Society of Tropical Medicine and Hygiene

Senegal’s Grand Magal of Touba: Syndromic Surveillance during the 2016 Mass Gathering

Cheikh Sokhna,"?** Ndiaw Goumballa,? Van Thuan Hoang,"* Balla M. Mboup,® Mamadou Dien§,5 Ahmadou B. Sylla,®
Aldiouma Diallo, Didier Raoult,*® Philippe Parola,"® and Philippe Gautret"
"Aix Marseille University, IRD, AP-HM, SSA, VITROME, Marseille, France; 2VITROME, Campus International IRD-UCAD de I'lRD, Dakar, Senegal;

3IHU-Meéditerranée Infection, Marseille, France; “Thai Binh University of Medicine and Pharmacy, Thai Binh, Viet Nam; ®Région Médicale de
Diourbel, Diourbel, Senegal; ®Aix Marseille University, IRD, AP-HM, MEPHI, Marseille, France

Abstract. The Grand Magal of Touba (GMT) is an annual 1-day Muslim religious event that takes place in Touba in
Senegal. The city of Touba swells from 800,000 to four million people during the GMT. All patients who attended one of the
154 dedicated medical care public healthcare structures of the medical region of Diourbel during the GMT were included in
a cross-sectional survey from November 16 to November 21, 2016. Demographic, morbidity, and mortality data were
collected on adaily basis using a standardized article form that allows data to be recorded in a free-text format. Data were
obtained from a total of 20,850 healthcare encounters, and 30.9% patients were aged < 15 years. The most frequent
conditions were gastrointestinal and respiratory diseases. Most frequent gastrointestinal symptoms were abdominal
and gastric pain, nausea and vomiting, and diarrhea, suggesting that most patients suffered gastroenteritis. The pre-
dominance of cough, rhinitis, influenza-like illness, and sore throat among patients with respiratory symptoms suggests
that most patients suffered from upper respiratory tract infections. Other frequent symptoms were headaches and pain in
various organs. Three percentage of patients were considered to have malaria, 29.8% of patients were prescribed
antibiotics and 2.6% antimalarial drugs, and 1.5% of patients were hospitalized. Only one death was recorded. Pre-
paredness of the medical infrastructure should target these syndromic features, in terms of diagnostic tools and specific
treatments, including pediatric formulations. It is also essential to improve the quality and rapid availability of data to
enable real-time analysis of medical events at the GMT and to implement a rapid response, if necessary.




Laboratoire Point Of Care (POC) durant le Grand Magal de Touba
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Bilharzioses et JEAI

Comprendre I'épidémiologie de la
schistosomose urinaire dans des foyers
temporaires
- Etudier la prévalence et l'intensité de

I'infection

- Etudier les mollusques hotes
intermédiaires et leurs roles
épidémiologiques

- Déterminer I'impact du traitement
annuel répété sur la transmission

Mares et
Ma

Ll

Projet EDCTP Bilharziose

Hybridation entre Schistosoma
haematobium (humain)

et Schistosoma bovis (animal)
a Richard Toll au Sénégal.

Projet de LMI en cours
d’évaluation

Actualité g

La JEAI ESBILH-SEN contribue a une
plateforme de malacologie dans la lutte
contre la bilharziose au Sénégal

La bilharziose ou schistosomiase est la deuxieme endémie parasitaire mondiale derriére
le paludisme. La maladie se manifeste par une infection intestinale ou urogénitale et
est causée par des parasites du genre Schistosoma qui sont transmis a I’'homme par des

mollusques d’eau douce.

urant plusieurs décennies, la
chimiothérapie de masse a base
de praziquantel (PZQ) n‘a pas

permis diarriver aux résultats escomptés
notamment une diminution drastique
de la transmission pouvant aboutir a son
élimination. A titre dexemple, au Sénégal,
la maladie a gagné du terrain a tel point
quelle est devenue endémique a Iéchelle
du territoire & lexception de la région de
Dakar ou des cas sporadiques sont signa-
lés. Dans ce contexte, afin de limiter la
transmission de la maladie, il est préco-
nisée d'associer la lutte contre les mol-
lusques hétes intermédiaires des schisto-
somes a I'utilisation massive du PZQ.

Cependant, lefficacité des stratégies de
lutte anti-mollusque pourrait étre réduite.
ou limitée par des préoccupations envi-
ronnementales liées notamment a I'uti-
lisation de molluscicides chimiques. A
cela sajoute la mise en place daména-
gements hydro-agricoles qui contribuent
a lémergence de biotopes favorables au
développement des mollusques ce qui
peut constituer un frein  la durabilité de
la lutte anti-mollusque. Ainsi donc, bien
que son efficacité ne soit pas remise en
cause, le contexte socio-environnemen-

tal lié a la maladie incite & repenser la
lutte anti-mollusque afin quelle soit plus
adaptée aux réalités sociales des zones
rurales endémiques. Cela passe néces-
sairement par une meilleure connais-
sance de la biologie des mollusques et
de leurs interactions avec les parasites
quils transmettent, d'ou la nécessité de
pper des études exp
a cette fin. Clest ainsi nous avons décidé
dans le cadre du programme JEAI ESBILH-
SEN (Evaluer les stratégies de lutte contre
la bilharziose au Sénégal) de mettre en
place une plateforme expérimentale de
malacologie afin de pouvoir étudier les
traits de vie des mollusques et de d'éla-
borer des stratégies de lutte efficaces.
Aujourd'hui, la plateforme installée au
sein du laboratoire de VITROME héberge
une dizaine d'espéces de mollusque dont
6 sont impliquées dans la transmission
de la bilharziose au Sénégal, notamment
Biomphalaria pfeifferi, Bulinus truncatus,
B. senegalensis, B. umbilicatus, B. trunca-
tus, B. globosus.

Nos travaux ont également montré que
la qualité de l'eau utilisée pour Iélevage
est déterminante pour le développement
des mollusques qui ont une adaptation

selon lorigine de l'eau. Ces
connaissances sont déterminantes en
vue de standardiser les protocoles expé-

sure dS@ETlle des mollusques en élevage

férentes espéces de mollusque en utili-
sant le Maldi-Tof qui présente 'avantage
de pouvoir traiter plus de spécimens en
moins de temps comparé a la biologie
moléculaire. Lobjectif & court terme est
drutiliser la technique du Maldi-Tof pour
diagnostiquer lnfestation chez I'homme
etle mollusque.

En plus de servir de plateforme pour les
équipes de la JEAI ESBILHSEN, cette pla-
teforme est destinée a accueillir d'autres
équipes/projet au niveau local. Elle hé-
berge depuis 2019 un projet EDCTP (Eu-
ropean and Developing Countries Clinical
Trials Partnership) portant sur lévaluation
de la capacité invasive de hybrides de
schistosomes sous la pression de traite-
ment au PZQ au Sénégal. La plateforme
de rr est t ouverte

rimentaux portant sur létude de mol-
lusques. Elles permettront aussi de mieux
comprendre la dynamique et la distribu-
tion de populations de mollusque dans.
leur habitat naturel et ouvre la perspec-
tive de développer des stratégies de lutte
mieux adaptées aux conditions socio-en-

aux équipes de recherche internationale
afin de leur servir de laboratoire déle-
vage de spécimens collectés sur le terrain
mais aussi leur permettre de réaliser des.
expérimentations quil est difficile de faire
a létranger (Europe/Amérique du nord)
du fait des contraintes liées au transport

Grace a la p

nal dorganismes vivants. m




Bilan : 2018 - 2022

147 publications dont 78 en faisant

inte rvenir au mOinS une autre Valérie Delaunay Alice Desclaux Cheikh Sokhna
équipe de VITROME NIAKHAR

Mémoires et

perspectives

Recherches pluridisciplinaires
sur le changement en Afrique

Top 10 des chercheurs senegalals
selon ExpertScape

Par Frederic Atayodi Publié le 12 mai 2022 14:41 Dans : Actu Santé

Durant la décennie 2011-2021, le classement fait par Expertscape a recensé les chercheurs :
sénégalais ayant fait des publications majeures dans le domaine médical. Editions

En téte de liste on retrouve le docteur Cheikh Sokhna Paludologue et Directeur de Recherche a I'lRD
qui au cours de la derniére décennie a fait 109 publications. En 2021, Dr. Sokhna a publié quatre
travaux de recherches dont I'une portant sur le COVID-19 et le grand Magal de Touba. Cette étude a
été publiée dans International Journal of Infectious Diseases
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Equipe 6 : Surveillance épidémiologique et moléculaire des maladies infectieuses
Pierre-Edouard FOURNIER

AMU-AP-HM: Hervé CHAUDET,
Pierre-Edouard FOURNIER

AMU: Idir KACEL

AP-HM: Philippe GAUTRET,
Marie-Thérese JIMENO
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Master 2: Hélene MARTEL, Emilie RENU CHZgl ), Farah §ZOUZI, Naomie CANARD, Mathis ROUZOUL,

Marguerite VILLOTE (2019), Lea FUSTER, Marine MAKOA (2020), Philippe LAVRARD-MEYER (2021), Fama
NDIME (2022), Feng WU, Martin GRAU (2023)

Thésards: Rrita ABOU ABDALLAH, Awa DIOP (2018), Ganesh WARTHI (2019), Hussein ANANI, Diyoly

AYONA, Pierre-Yves CORDIER, Thi Loi DAO, Tran Duc Anh LY (2020), Audrey GIRAUD-GATINEAU, Ndiaw
GOUMBALLA, Van Thuan HOANG, Emilie JAVELLE, Lancei KABA, Luis KANGALE, Mudra KHARE, Ngoc Anh Tu
NGUYEN, Rita ZGHEIB (2021), Malak ZOAITER (2022), Ali AKOUM, Emilie BUREL, David DELARBRE, Philippe

LAVRARD-MEYER, Anna Jullenne NDIAYE, Coumba TOURE, Stephanle WATIER GRILLOT (en cours)




Financements obtenus (3100 k€)
- PRC SSA: SOAP: Plate-forme de simulation pour |'aide a la décision, la

formation et I'entrainement en surveillance et veille sanitaire pour 'alerte
précoce (55k€), FLORIMAC (35 k€), Spectra Def (55 k€), méthode alternative
pour la recherche dans les aliments d’agents de toxi-infections

alimentaires collectives au sein des armeées francaises (116,5 k€),
RAAID (Reésistance d’Anopheles et d'Aedes aux InsecticiDes, 230 k€)

PHRC régional: SpectraSurv (250 k€)

Ministéres de la Santé/MESRI: Consortium EMERGEN (2500 k€)

Commonwealth scientific and industrial research organisation: pangenomic
study of Piscirickettsia salmonis, 2018-2019 (90 k€)

Virrome

Partenariat Hithert Ciirien franco-clovadiie 2012-2019: (10 6 kE€)



Collaborations

Intra VITROME: équipes 1 (Parola-Fenollar) et 3 (Sokhna)
UMR MEPHI, SESSTIM

ANSES, CIRAD, EuroTravNet & Geosentinel, HCSP, INRAE EPIA,
Institut Pasteur Paris & réseaux des Instituts Pasteur, IRD
MIVEGEC, OMS (Initiative An. stephensi), OTAN, Sorbonne

Université, Santé Publique France, US Army

Société Sud-Cosmétique

Virrome



Nationale
CNR des rickettsies
PE Fournier
CESPA
V Pommier de Santi,
G Texier
HIA Laveran et Ste Anne

Internationale

Loco-régionale
MIDAS, PACASurve

. Janvier, E Javelle, H Savinj

Surveillance

Pélerins du Hajj
vovyageurs
P Gautret

H Chaudet
MT Jimeno
SDF
P Gautret

Moléculaire
PE Fournier

ITROME



Investigation Développement

d’épidémies d’outils
F Janvier, E Javelle, Multiparamétriques
MT Jimeno, protéomiques

V Pommier de Santi, H Chaudet
H Savini, G Texier Moléculaires
Suivi de cohortes PE Fournier

P Gautret

Surveillance

Perception

des risques Génomique microbienne
P Gautret, L Pellegrin Microbiote, pathogenes
Prévention pangénome

P Gautret PE Fournier

ITROME



Thématiques de recherche
- COVID-19

- Surveillance des populations (voyageurs internationaux et
migrants, rassemblements de masse (Hajj, Grand Magal), SDF,
militaires...)

- Etude du microbiote (humain, planaire)
- Mise au point d’outils (surveillance des infections, détection

moléculaire, aide a la décision)

Virrome



COVID-19 in 16 West African Countries: An Assessment of the Epidemiology and Genetic
Diversity of SARS-CoV-2 after Four Epidemic Waves

Anna Julienne Selbé Ndiaye,"? Mamadou Beye,? Aissatou Sow," Gora Lo,' Abdou Padane,’? Cheikh Sokhna,

2,3,4

Coumba Touré Kane,' Philippe Colson,?® Florence Fenollar,>* Souleymane Mboup,' and Piere-Edouard Fournier”**

Am. J. Trop. Med. Hyg., 109(4), 2023, pp. 861-873

Revue de I'impact de la COVID-19 dans 16 pays d’Afrique de 'Ouest

4 vagues épidémiques de février 2020 a mars 2022
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Genomic Epidemiology of SARS-CoV-2 in Urban Settings

in Senegal //
- ITROME
Anna Julienne Selbé Ndiaye 2(5, Mamadou Beye 2, Gora Lo !, Idir Kacel 2%, Aissatou Sow !, Nafissatou Leye !,

Abdou Padane !, Aminata Mboup !, Halimatou Diop-Ndiaye 3, Cheikh Sokhna 245, Coumba Touré Kane !,
Philippe Colson >, Florence Fenollar 2%, Souleymane Mboup ! and Pierre-Edouard Fournier 5*

Viruses 2023, 15, 1233. https:/ /doi.org/10.3390/v15061233
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Chikungunya Outbreak in

Country with Multiple Vectorborne

Diseases, Djibouti, 2019-2020

Emilie Javelle, Franck de Laval, Guillaume André Durand, Aissata Dia, Cécile Ficko, Aurore Bousquet,

Deborah Delaune, Sébastien Briolant, Audrey Mérens, Constance Brossier, Hervé Pommier,

Florian Gala, Alain Courtiol, Quentin Savreux, Sébastien Sicard, Jean-Philippe Sanchez, Francis Robin,
Fabrice Simon, Xavier de Lamballerie, Gilda Grard, Isabelle Leparc-Goffart, Vincent Pommier de Santi

Emerging Infectious Diseases « www.cdc.gov/eid « Vol. 29, No. 4, April 2023

Co-épidémie chikungunya et dengue touchant la
communauté de Défense Francaise a Djibouti en
2019-2020

56 cas de dengue et 58 cas de Chikungunya

Intervention du SSA : infectiologue, médecin de
santé publique et biologiste :

* Diagnostic et prise en charge des cas

* Contrble de I'épidémie
Bonne sensibilité du buvard et du TDR Ag NS1
versus PCR

Investigation
d’ epidéemies

Arboviral diagnosis in France by RT-PCR and blood on blotting paper, dengue NS1 antigen, and malaria tests in Djibouti

18 % Arboviral diagnosis by RT-PCR impl: d in Djibouti

@ Malaria confirmed cases
@ Dengue fever confirmed cases
@ Chikungunya confirmed cases

No. cases

OFRNWRARULIOINOOWO

4243 4445464748495051521 2 3 4 5 6 7 8 9 101112
2019 i _ ) 2020
Epidemiologic week, y

“igure 2. Vectorborne diseases among the French Defense Community in Djibouti: epidemic curve and availability of diagnostic tools, 2020 (chikungunya = 58, dengue = 56, and malaria = 6 cases).
\IS1, nonstructural protein 1; RT-PCR, reverse transcription PCR.



From Foodborne Disease Outbreak (FBDO) to Investigation:

The Plant Toxin Trap, Brittany, France, 2018 I n Ve S ti g a ti o n

Stéphanie Watier r-Grillo t 1*, Sébastien Larréché >3, Christelle Mazuet 4, Frédéric Baudouin °
Cécile Feraudet-Tarisse ° L e Holterbach !, Aissata Dia !, Chri tllTnglLurBougt7Sph e Hery 8,

Emmanuel Pottie 9 Ol ivier Bouilland °, Marc Tanti !, Audrey Merens 23, Stéphanie Simon ¢, Laure Diancour t4, , 4 d 74 -
Aurélie Chesnay 7 and Vincent Pommier de Santi 110 e ' em'es
Toxins 2023, 15, 457. https:/ /doi.org/10.3390/ toxins15070457

« 2018, 200 cas de gastroenterite (taux
d’attaque 17%)

 Intoxication / phytohémagglutinine

du haricot rouge

* Premiere description en France / 200 malades
* |Investigations microbiologiques negatives
* Investigation épidémiologique

* Chili con carne aOR = 32,8 [13,8-77,8]
 Haricots mal cuits | S m—
« Manque d'outils de detection des toxines ==




V4 ’ ®
Monkeypox clinical disease: Literature review and a tool proposal for the D e ve I O p p e m e n t d O u t’ I S

monitoring of cases and contacts

Je o o Y 4 ) Y [
Emilie Javelle "%, Cécile Ficko ®¢, Hélene Savini ™, Marie Mura “¢, Olivier Ferraris “", d ' n ves t’ gat’ On des ep ' dem ' es

Jean Nicolas Tournier "%, Franck de Laval

Travel Medicine and Infectious Disease 52 (2023) 102559

* Revue de la littérature et mise au point d’un outil de suivi des cas et contacts
* Forme actuelle # forme historique

Contagiosité & symptdémes longs (mois)
* Expression bénigne avec gestion essentiellement ambulatoire

[
FOLLOW-UP: DMYMW"WWLWSI Give this form to your doctor available by:

Ta be completed every day by the patient during 28 days - Phone:
Records identified from PubMed . > Email:

DATE OF BIRTH: p

st The form will be implemented in your medical

database ?s of1176;June 2022 [ 1.4M 4 CONTACT CASE > DATE OF THE LAST AT-RISK CONTACT: wovvssssesces file. If you do not want this form to be analyzed
n=

[ 1AM SYMPTOMATIC > DATE OF THE FIRST SYMPTOMS: vvvvssssssses for studies, check here: 0
[ 1AM VACGINATED AGAINST SMALLPOX 2 DATE: cccsrsssssses

| *0 s the minimum {no pain) and 10 is the maximum (worst pain ever} |

l Fill out the table below and the 2 figures to the right. Bring your form to the medical visits. mmmmmﬁmmm

][ entification |

D=day D0 01 D2 D3 D4 D05 ©06 D7 D& D3 DI0 O D12 DI3 D4 015 D016 D17 D18 019 020 Dbal b2 FRONT

Records excluded based on the title Write the dotes DO, 07, D14, 021

Records screened — Not clinical or not targeted Byl T T I
(n=176) (n=118) Temperature, Indicate the value |
Physical pain score from 0 to 10*

[ Moskintesions |

| Rash or macule [flatredarea) |
Papules : button-ike

dome-shaped lesions &
without fluid

|

|

|

11| Vesicles (small blister) or
B = .
|

» _|,,

w[

1 | |

I |
Reports excluded based on the abstract (n = 14): The scorels) from 0.t0 6 I | | { | | | ‘ [ | & | Ucaraions o

Reports screened N In Russian (n = 1) 2 ding to the aspects of the lesions present that day: use the stages of | depicted onmengm ENSor R oS ara osen L ok o by a comma. mﬂh.

- » oz - Each day, put an X in the box of the symptoms you have:
(n=258) Not clinical (n = 10) el bt by | | i : 5| Cruss, scats

Not targeted (n = 3) Itching

Genital lesion | I | ‘ ’ I
Anal lesion | | | | i | |

Anxiety or sadness from 0 to 10°
l Total count of lesions -

|
Skin lesions: indicate in the box: [
|
|

containing fuid)

AND

]
|
!
|
\
|

6 | Fall of scabs, scars and/or areas of
Kighter or darker skin

Oral lesion

Screening

Hair loss.
Co/or or ha!dl areas with lesions:

\ mmy

Polms /wm« Yoan[m hands

Reports excluded (n = 6): Red eyes :
- Full text unavailable (n = 4) e o
Low study quality (n = 1) Sore throat -
. - Difficulties when swallowing

Duplicate record (n = 1) - mu: I
Headache
Muscle aches | | \
< Reports included by cross-checking references, additional sources and ko i
last update 15" October 2022 (n = 42) Cough {1
Difficulty breathing | | | |

v Nausea or vomiting.
‘Abdominal or anal pain 1}

Reports assessed for eligibility
(n =44)

|
Difficulties in urinating | { | | ‘
Inability to eat or drink | | [ N A AR |
Included reports Bed-ridden | | |-
(n = 80) Bleeding (precise where) | I I N S |
Other symptoms, precise befow and use the back of the sheet fnecsssarv

NN NN R

\
‘

1

‘

|

‘

|

‘

\

| [
R Y R
. -
|

|

‘

|

|

[ includea | (

Il




Pangenomic analysis of Coxiella
burnetii unveils new traits in
genome architecture

Rita Abou Abdallah!2, Matthieu Million23, Jeremy Delerce?3,
Hussein Anani'?, Awa Diop*?, Aurelia Caputo?3,

Rita Zgheib!2, Elodie Rousset?, Karim Sidi Boumedine?,
Didier Raoult2* and Pierre-Edouard Fournier2*

Front. Microbiol. 13:1022356.
doi: 10.3389/fmicb.2022.1022356

64 souches

22 génotypes

5 genes acquis des Chlamydiae

* Pathogenicite plasmide-dependante

« QpDV fievre Q aigue
* QpRS fievre Q chronique
* QpH1 endocardite

10 —-
5 Miscarriage
Osteoarticular infection

Vascular infection

e Endocarditis
QpHL Acute Q fever

Génomique
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Simultaneous SARS-CoV-2 Genome Sequencing of

384 Samples on an Illumina MiSeq Instrument through D é ve / O p p e m e n t d ,O u ti / S

Protocol Optimization

Nasserdine Papa Mze 1.2,#(), Mamadou Beye Lt 1dir Kacel 110, Raphael Tola 1 Leonardo Basco 120,

v 4 )
Hervé Bogreau 123, Philippe Colson 2( and Pierre-Edouard Fournier 12 d n m I
Genes 2022, 13, 1648. https:/ /doi.org/10.3390/ genes13091648 e g e O q u e

lllumina Oxford Nanopore

« Developpement d’'une methode de sequencage \
genomique multiplexé
» 384 échantillons par flow cell :ziﬁ;}{”

* 95% de séquences interprétables

. BAll * B.1.177.31
1M

[ ) 5 3 5 VS 5 5 5 h e u re S Modified Illumina Standard Illumina Nanopore GridlON B.1.177
n n MiSeq protocol MiSeq protocol protocol

cDNA synthesis + ~4h cDNA synthesis + ~4h CDNA‘S)’“N“TS?F + 4h
T ARTIC amplification ARTIC amplification ARTIC amplification
* =Economie de euros — — —
PR L
Tagmentation+ \
Tagmentation+ 4h PCR+"Normalize ~6h X .
?PCR +Pooling libraries+Pooling Library preparation | ~6h
—
= — |,
y
— ,A_\
Sequencing/1Miseq/1 Sequencing/4Miseq/4 44h Sequencing/Gridion/d | ;o1
ol | 4h flow cell flow cell
— R—
C 1on¢ w w
Total: 15,385 € J Total: 20,949 € Total: 9,936 €

| Data analysis |-1.5h -15h | Data analysis |-4h

Total: 53.5 h Total: 55.5 h Total: 62.0 h



Reclassification of eight . .
Akkermansia muciniphila b

strains and description Mlcro IOte
of Akkermansia massiliensis sp.
nov. and Candidatus Akkermansia
timonensis, isolated from human
feces

Sokhna Ndongo®?*, Nicholas Armstrong??, Didier Raoult"?* & Pierre-Edouard Fournier2?*

Scientific Reports|  (2022) 12:21747

104 souches
Caractérisation multi-modale

3 especes

« A. muciniphila

» A. massiliensis sp. nov.

e « A. timonensis sp. nov. »
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= Amino acid transport and metabolism
= Nucleotide transport and metabolism

onensis” AkkO:
Coenzyme transport and metabolism
Akkermansia muciniphila ATCC BAA-835T = Upid transport and metabolism

= Inorgaric ion transport and metabolism




Production 2018-2023

- Création d’une start-up: Technojouvence (2020)
- 2 brevets

- Présentations YouTube: infections respiratoires, COVID-19 (tests

antigéniques, vaccination, génomique), abces cérébraux, Disease

Health Surveillance level 1 Course, Le CESPA féte ses 10 ans, NATO
TV : could NATO fight diseases like Ebola using big data?

Virrome



nombre de publications par année

461 articles en 2018-2021, 141 en 2022-2023

42,4 % des articles publiés dans des revues de rang A (106) ou B (107)

i

32831 citations, 5322 en 2023 - - - - - -
Un chercheur highly cited 2021: Philippe GAUTRET

Bibliometrie 2018-2023

ITROME



Infections au cours
des grands rassemblements
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Grand Magal
de Touba

R,

SENEGAL
Dakar

anju D

THE
GAMBIA

GUINEA-BISSAU

MAURITANIA

GUINEA

MALI

> Mass gathering : 4 to 5 million pilgrims coming from all
Senegalese cities and beyond in and out of Africa (diaspora).

— 18th of Safar, according to the Islamic calendar.

- It celebrates the exile of Cheikh Ahmadou Bamba Mbacké,

&= the founder of Mouridism.

— Rituals last one day, but pilgrims usually stay in Touba for
several days.

- 4 - Activities: visit of the central mosque in Touba and the

mausoleum of the Cheikh, Recital of Quran and “Qasaid”,
visit of Touba market .

-» Housing: family or spiritual guides (marabouts) homes.

- No hotels in Touba.



High population density -) risk for transmission of infectious

diseases at the Magal as already demonstrated at the Hajj
pilgrimage in Saudi Arabia ?




* 1-Syndromic surveillance Diourbel

medical region
(Collaboration with publich Heath authorities)

Touba




Magal 2015

Travel Medicine and Infectious Disease 19 (2017) 56—60

Contents lists available at ScienceDirect

Travel Medicine and Infectious Disease TRAVELEDION

and INEECTIOUS
DISEASE

SEVIER journal homepage: www.elsevierhealth.com/journals/tmid

Communicable and non-communicable disease risks at the Grand @CmssMark
Magal of Touba: The largest mass gathering in Senegal

Cheikh Sokhna ¢, Balla Mbacké Mboup °, Papa Gallo Sow ¢, Gaoussou Camara ,

Mamadou Dieng ”, Mbaké Sylla °, Lamine Gueye €, Doudou Sow * 94 Aldiouma Diallo 9,
Philippe Parola ¢, Didier Raoult ¢, Philippe Gautret <~




Estimated 4.16 Millions participants - =
in 2015*

Bambey

Table 1 -
Medical infrastructures involved in the Grand Magal by districts in the medical re-
gion of Diourbel, 2015.
District Total
Bambey Diourbel Mbacke Touba
Tertiary care hospitals” — 1 — 2 6 L:
Secondary care hospitals” 1 1 1 1
78 MD Primary healthcare centers” 23 23 21 27 94
481 beds Dispensaries (“cases de santé™)? | 47 22 29 6 104
Advanced medical posts® 3 3 9 94 109
Private medical structures 3 13 2 33
Health squads’ 1 2 1 1 5
Social rehabilitation centers 1 1 1 1 -
4 Bed capacity of 130 in Diourbel, 171 and 90 in Touba.
b Bed capacity of i i O in Mbake, 27 in Touba and 10 in Bambey.
¢ Managed by(nurses and mi
d Managed by vO unity health ageE"einforced by nurses and
midwifes during the Grand Magat:
¢ In charge of first aid treatment and referral to other medical structures.
' In charge of environmental hygiene including insecticide spraying.

*Moubarack L8 (4,16 millions de Pélerins enregistrés au Grand Magal de Touba 2015 (senego.com))



https://senego.com/416-millions-de-pelerins-enregistres-au-grand-magal-de-touba-2015_285438.html

Magal 2016

Am. J. Trop. Med. Hyg., 102(2), 2020, pp. 476-482
doi:10.4269/ajtmh.19-0240
Copyright © 2020 by The American Society of Tropical Medicine and Hygiene

Senegal’s Grand Magal of Touba: Syndromic Surveillance during the 2016 Mass Gathering

Cheikh Sokhna,’?** Ndiaw Goumballa,? Van Thuan Hoang,'** Balla M. Mboup,®> Mamadou Dienag,5 Ahmadou B. Sylla,”
Aldiouma Diallo,? Didier Raoult,>® Philippe Parola,’*® and Philippe Gautret':




* 20,850 patients (5 days)
* 98.5% outpatients

* 1.5% hospitalization

* 1 death only

* 1.0% transfer Dakar

* 29.8% antibiotics



* Median age: 26 years (IQR 11-45 years, range 0-96
years)

* 31% individuals <15 years and 11% >60 years
* 56% patlents were female
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TaBLE 1

Main symptoms presented by patients (N = 20,850)

Number of

Proportion of all

Symptoms patients patients (%)
Headache 5913 28.4
Fever 3,593 17.2
Fatigue 3,277 15.7
Vertugo T.470 7.1
High blood pressure 1,398 6.7
Diffuse pain 1,216 5.8
Arthralgia 567 2.7

— Myalgia 566 2.7z
Gastrointestinal symptoms 4,591 22.0
ADQOTTHNal pdaini | ,5Ut§ [ .=
Vomiting or nausea 1,223 5.9 ‘0
Epigastric pain 1,222 5.9 a‘_‘,‘
Diarrhea 803 3.6
Constipation 340 1.6
Anorexia 288 1.4
Respiratory symptoms 3,563 17.1
Coughn 3,120 15.0
Rhinitis 1,791 8.6
Influenza-like illiness 446 2.1
Sore throat 194 0.9
Dyspnea 153 0.7
Skin infections 600 2.9
Wound 1,039 5.0
Dermatitis 454 2.2
Skin abscess 146 0.7
Dental pain 750 3.6
Trauma 1,578 7.6
Conjunctivitis 300 1.5
Heat stress 282 1.4
Urinary symptoms 227 1.1




» 2-Prospective cohort studies
Ndiop and Die

Touba

Ndiop and Dielmo




* Prospective cohort survey with
standardized questionnaires +
respiratory and stool systematic
sampling before and after the Grand
Magal (pilgrims versus controls)

AINA
Dielmo Ndiop




Questionnaires: demographics,
chronic medical conditions, vaccination
status and non-pharmaceutical
preventive measures, symptoms,
antibiotics...

Thermo Scientific ™

KingFisher ™ Flex
purification systems

cccccc

CFX96

qPCR

Respiratory pathogens

Gastrointestinal pathogens

Bacteria and

Virus Bacteria Virus parasites
IAV S. pneumoniae Adenovirus EPEC
IBV S. aureus Astrovirus EHEC
HRV M. catarrhalis Norovirus EAEC
ADV H. influenzae Hepatite A virus Shigella/EIEC
HCov K. pneumoniae Hepatite E virus C. jejuni
G. Lamblia
VRS M. pneumoniae Salmonella sp.
T. whipplei
MPV B. pertusis Cryptosporidium sp.
E. hystolitica
SARS-CoV2 N. meningitidis

HPIV




533 pilgrims Magal 2017-2021

Contents lists available at ScienceDirect

Travel Medicine and Infectious Disease

journal homepage: www . elsevier.com/locate/tmaid

Respiratory and
Touba, Senegal:

gastrointestinal infections at the 2017 Grand Magal de
A prospective cohort survey

Van-Thuan Hoang |
Stéphane Ranque”,
Vincent Pommier d

= Adix Marseille Univ. IRD. AP-1
* Thes Bink Ursversisy of Medicind
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A Contents lists available at ScienceDirect
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Original article )
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Respiratory infections among pilgrims at the Grand Magal of Touba: A

com pararlve COI Travel Medicine and Infectious Disease 49 (2022) 102418

Ndiaw Goumballa ™
Papa Mouhamadou

Philippe Gautret ™

Contents lists available at ScienceDirect
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Risk factors for symptoms of infection and the acquisition of pathogens
among pilgrims at the Grand Magal of Touba, 2017-2021

a,b,c

Ndiaw Goumballa , Van Thuan Hoang 4 Fatou Samba Diouf ¢, Babacar Mbaye °,
Philippe Parola ™, Cheikh Sokhna ™", Philippe Gautret ™%
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Median age: 24 years (range 0-85 years)

29% individuals <15 years

51% patients were male

Comorbidities: 9%

Vaccination influenza <1%

Vaccination IPD: 5%

Vaccination MEN A: 100%

Face mask: 41%; < 2019: 11%, 2020-2021: 70%

Frequent hand washing: 55%; < 2019: 51%, 2020-2021: 58%
Frequent use of Hand soap: 83%; < 2019: 74%, 2020-2021: 94%
Frequent use of disposable tissues: 45%; < 2019: 41%, 2020-2021: 50%



* R symptoms: 55% overall [ 13% pre-Magal, 41% post-Magal] n
significant difference between <2019 and 2020-2021

* Gl symptoms: 13% overall [4% pre-Magal, 9% post-Magall].
Significant decrease of Gl symptoms in 2020-2021 vs./SQlQ

Table 1

Prevalence of clinical symptom and antibiotic intake.
Symptoms 2017 2018 2019 sub-total 2020 2021 Sub-Total P- Total 2017—-2021

(2017—-2019) (2020—2021) valfie®
N-=110 N = 101 N — 93 N — 304 N — 106 N = 125 N = 231 N = 535

Respiratory symptoms-~ 46 (41.8) 49 (48.5) 70 (75.3) 165 (54.3) 60 (56.6) 68 (54.49) 128 (54.3) 293 (54.8)
Before Touba 12 (10.9) 11 (10.9) 14 (13.2) 37 (12.2) 18 (17.0) 17 (13.6) 35 (15.1) 72 (13.4)
After Touba 34 (30.9) 38 (37.6) 56 (60.2) 128 (42.1) 42 (39.6) 51 (40.8) 93 (40.3) 221 (41.3)
Cough:‘ 28 (25.4) 38 (37.6) 46 (49.5) 112 (36.8) 38 (35.8) 47 (37.6) 85 (36.8) 197 (36.8)
Dyspnoea” 0 (0) 9 (8.9) 12(12.9) 21 (6.9) 3 (2.8) 9 (7.2) 12 (5.2) 33 (6.2)
Sore throat™ \)“‘\ 11 (10.0) 17 (16.8) 21 (22.6) 49 (16.1) 11 (10.4) 10 (8.0) 21 (9.1) 70 (13.1)
Voice loss® 5 (4.5) 2 (2.0) 10 (10.7) 17 (5.6) 0 (0) 3(2.4) 3(1.3) 20 (3.7)
Rhinitis™ 33 (30.0) 39 (38.6) 49 (52.7) 121 (39.8) 42 (39.6) 27 (21.6) 69 (29.9) 190 (35.5)
Fever” 11 (10.0) 5 (4.9) 33 (35.5) 49 (16.1) 23 (21.7) 9 (7.2) 32 (13.1) 81 (15.1)
Influenza like illness™ 2(1.8) 2 (2.0) 14 (15.0) 18 (5.9) 504.7) 3(2.4) 8 (3.5) 26 (4.8)
Use of antibiotics 3 (2.73) 2 (2.0) 2(2.1) 7 (2.3) 0 (0) 1 (0.8) 1 (0.4) 8 (1.5)
Gastrointestinal symptoms~ 16 (14.5) 9 (8.9) 27 (29.0) 52 (17.1) 6 (5.6) 13 (10.4) 19 (8.3) 71 (13.3)
Before Touba ,“\g (3.6) 1 (1.0) 13 (14.0) 18 (5.9) 2 (1.9 2(1.6) 401.7) 22 (4.1)
After Touba ‘e‘\ 12 (10.9) 8 (7.9) 14 (15.1) 34 (11.2) 4 (3.8) 11 (8.8) 15 (6.5) 49 (9.1)
Diarrhoea® oe 5 (4.5) 4 (4.0) 8 (8.6) 17 (5.6) 1 (0.9) 6 (4.8) 7 (3.0) 27 (4.5)
Nausea®™ as‘x 1 (0.9) 1 (1.0) 5 (5.9) 7 (2.3) 1 (0.9) 0 (0) 1 (0.4) 8 (1.5)
Vonu'ti.ng:‘ 10 (9.1) 1 (1.0) 3 (3.2) 14 (4.6) 1 (0.9) 3 (2.49) 4 0(1.7) 18 (3.4)
Stomach ache® 0 (0) 5 (4.9) 11 (11.8) 16 (5.3) 4 (3.8) 10 (8.0) 14 (6.1) 30 (5.6)
Fever” 0 (0) 1(1.0) 5 (5.9) 6 (2.0) 2 (1.9 0 (0) 2 (0.9) 8 (1.5)
Use of antibiotics 2(1.8) 2 (2.0) 1 (1.1) 5 (1.6) 0 (0) 0 (0) 0 (0) 5 (0.9)

“*chi2 compare sub-total (2017—-2019) versus (2020—-2021). \/
? Overall (before and after Touba).




Magal 2019-2021

Respiratory Gl
symptoms symptoms
post-Magal post-Magal
PILGRIMS 46% 9%
(N=324)
CONTROLS 11% 1%

(N=215)



* Acquisition of respiratory viruses 18% (rhinovirus 10%) and
bacteria 45% (H. influenzae 19%, S. pneumoniae 14%...)

 Significant decrease in 2020-2021 vs. < 2019

Table 2
Acquisition rates of respiratory pathogens among pilgrims.
Pathogens 2017 2018 2019 Sub-total 2020 2021 Sub-total Tortal
(2017—2019) (2020-2021) (2017—-2021)

N — 108 N = 101 N — 93 N — 302 N — 106 N =125 N = 231 N — 533

Virus

At least one virus 35 (32.4) 16 (15.8) 26 (27.9) 77 (25.5) 15(14.1) 5 (4.0) 20 (8.7) 97 (18.2)

Influenza A 0 (0) 1(1.0) 0 (0) 1 (0.3) 4 (3.8) 4 (3.2) 8 (3.5) 9 (1.7)

Influenza B 1 (0.9) 0 (0) 0 (0) 1 (0.3) 2 (1.9) 0 (0) 2 (0.9) 3 (0.6)

Human rhinovirus 14(13.0) 12(11.9) 21 (22.6) 47 (15.6) 6 (5.7) 1 (0.8) 7 (3.3) 54 (10.1)

Respiratory syncytial 0 (0) 0 (0) 0 (0) O (0) 0 (0) 1 (0.8) 1 (0.4) 1 (0.2)

virus

Human coronaviruses 18(16.7) 4 (4.0) 6 (6.5) 28 (9.3) 2 (1.9) 0 (0) 2 (0.9) 30 (5.6)

Adenovirus 8 (7.4) 0 (0) 1 (1.1) 9 (2.3) 0 (0) 0 (0) 0 (0) 9(1.7)

SARS-CoV2 — — — 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Bacteria

At least one bacteria 45 (41.6) 61 (60.4) 45 (48.4) 151 (50.0) 42 (69.6) 46 (36.8) 88 (38.1) 239 (44.8)

S. pneumoniae 4 (3.7) 12(11.9) 16(17.2) 32 (10.6) 22 (20.7) 21 (16.8) 43 (18.6) 75 (14.1)

S. aureus 15(13.9) 23 (22.8) 12(12.9) 50 (16.6) 4 (3.8) 9 (7.2) 13 (5.6) 63 (11.8)

M. cararrhalis - 9 (8.9) 8 (8.6) 17 (8.8) 6 (5.7) 4 (3.2) 10 (4.3) 27 (5.1)

H. influenzae 29 (26.9) 16 (15.8) 15(16.1) 60 (19.9) 17 (16.0) 24 (19.2) 41 (17.5) 101 (18.9)

K. pneumoniae 7 (6.5) 39 (38.6) 18(19.2) 64 (21.2) 2 (1.9) 1 (0.8) 3(1.3) 67 (12.6)

M. pneumoniae O (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

B. pertussis 0 (0) 0 (0) 0 (0) O (0) 0 (0) 0 (0) O (0) 0 (0)

“chi2 compare sub-total (2017—-2020) versus (2020-2021).

NS




* Acquisition of intestinal bacteria 32% (EAEC 19%, EPEC 11%...)

* Significant decrease in 2020-2021 vs. < 2020

Table 3

Acquisition rates of gastrointestinal pathogens among pilgrims.

\

Pathogens 2017 2018 2019 Sub-total (2017—-2019) 2020 2021 Sub-total (2020-2021) P-V#ue Total (2017—-202 l\
N — 45 N — 53 N — 93 N = 191 N — 106 N = 121 N = 227 / N — 418 \

Virus

At least one virus 3 (6.7) 2 (3.8) 0 (0) 5 (2.6) 1 (0.9) 1 (0.8) 2 (0.9) 17 7 (.7)

ADV 2449 2(3.49) 0 (0) 4 (2.1) 1 (0.9) 0 (0) 1 (0.4) .30 6 (1.4)

Norovirus 1 (2.2) 0 (0) 0 (0) 1 (0.5) 0 (0) 0 (0) 0 (0) .27 1 (0.2)

Astrovirus 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) A 0 (0)

Rotavirus 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) NA 0 (0)

Hepatitis A virus 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) NA 0 (0)

Hepatitis E virus 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) NA 0 (0)

Bacteria

At least one bacteria 25 (55.6) 33 (62.3) 25 (26.9) 83 (43.5) 24 (22.6) 28 (23.1) 52 (22.9) 135 (32.3)

Shigella/EIEC 2449 5(10.2) 4 (4.3) 14 (4.7) 3(2.8) 6 (4.9) 9 (4.0) 20 (4.8)

EHEC 8 (17.8) 7 (14.2) 10 (10.7) 25 (13.1) 3 (2.8) 2(1.6) 5 (2.2) 31 (7.94)

EPEC 15 (33.3) 14 (28.8) 6 (6.4) 39 (20.4) 1 (0.9) 4 (3.3) 5(2.2) 44 (10.5)

EAEC 11 (24.4) 18 (36.7) 11 (11.8) 36 (18.7) 16 (15.1) 27 (22.3) 43 (18.9) 79 (18.9)

T. whipplei 0 (0) 1 (2.0) 0 (0) 1 (0.5) 3 (2.8) 0 (0) 3(1.3) 4 (0.9)

C. jejumni 1 (2.2) 0 (0) 0 (0) 1 (0.5) 0 (0) 0 (0) 0 (0) 1 (0.2)

Parasitic

At least one parasitic 1 (2.2) 0 (0) 1(1.1) 2(1.0) 6 (5.7) 4 (3.3) 10 (4.4) 12 (2.9)

G. lamblia 1 (2.2) 0 (0) 1(1.1) 2 (1.0) 6 (5.7) 4 (3.3) 10 (4.4) 12 (2.9)

E. histolytica 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

C. parvum hominis 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) o (o) 0 (0)

“chi2 compare sub-total (2017—-2019) versus (2020-2021).




* N. meningitidis acquisition =0
* SARS-CoV-2 acquisition =0
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Risk factors for symptoms?

* Correlation between female gender and respiratory and Gi
symptoms

* Correlation between acquisition of respiratory viruses and S.
pneumoniae and respiratory symptoms

Table 5
Risk factors for respiratory and gastrointestinal symptoms (Multivariate
analysis).

Variables At least one respiratory At least one gastrointestinal
symptom post-Magal symptom post-Magal
2017-2019 REF REF
2222222 1 0.45 [0.23-0.89] 0.02
Sex — male 0.55 [0.38-0.79] 0.001 0.39 [0.20-0.79] 0.009
Acquisition of at least 2.20 [1.38-3.50] 0.001
one respiratory virus
Acquisition of 2.76 [1.64-4.62]
S. pneumoniae < 0.0001
Use of face mask™ 0.54 [0.35-0.86] 0.009

T Sometimes and often combined.



Effect of preventive measures?

* Correlation between face mask use and lower prevalence of
respiratory symptoms

* Correlation between hand soap use or disposable tissues use
and lower acquisition rate of respiratory pathogens (hinovirus,

endemic CoVs and M. catarrhalis, respectively)

Table 4
Risk factor: he ac f pathoge: tivariate an: is).
ariables At leas Human Human S. pneumonni aureus K. it M. cartarrhalis C EHEC
virus rhinovirus coronavirus
17-201 REF REF REF REF REF REF REF REF REF
20-202 0.36 0.21 0.08 1.93 28 09 0.15
[0.21-0. [0.09-0. [0.02-0. [1.18- .15-0.5! —0. 03-0.2 [0.06-0.
<0.000 < 0.000 0.001 0.009 .0001 000 .0001 < 0.000
15 REF REF REF REF REF
44 0.48 61
[0.26-0.90 9-0.94
0.02
Se: Male .22 0.40
1.2-4.09] [0.17-0.
.01 .03
se of hand .42
soap™ 0-0. 0.22-0.80] 23-0.
000 0.008 00
se of
disposal 5-0.
tissues™
Someti and




* Cross-sectional surveys Mbacke




Secondary healthcare Hospital
Outpatient department
Emergency ward
Inpatient department (30 beds)

Patients with
RTI
Gli
FUO

Five day Magal period




Thermo Scientific ™
KingFisher ™ Flex
purification systems

RFU (10°3)
N » @ @ B

Questionnaires: demographics,
symptoms, antibiotics...

qPCR

Respiratory pathogens

Gastrointestinal pathogens

qPCR

Blood pathogens

Dengue virus Ricketssia sp.

P. falciparum Salmonella sp.
Borrelia sp. S. pneumoniae

Bartonella sp. S. aureus

C. burnetti T. whipplei

Virus Bacteria Virus Bacteria and parasites
IAV S. pneumoniae Adenovirus EPEC
IBV S. aureus Astrovirus EHEC
HRV M. catarrhalis Norovirus EAEC
ADV H. influenzae Hepatite A virus Shigella/EIEC
HCov K. pneumoniae Hepatite E virus C. jejuni
G. Lamblia
VRS M. pneumoniae Salmonella sp.
T. whipplei
MPV B. pertusis Cryptosporidium
E. hystolitica
SARS-CoV2 N. meningitidis
HPIV




538 patients Magal 2018-2021
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Table 1
Prevalence of respiratory pathogens among 326 patients with respiratory sam-
ples available.

Pathogens 2018 2019 2020 2021 Total P-value”
N = N = N = N = N =
52 112 109 53 326
At least one 48 112 106 51 317 0.04
pathogen (92.3) (100.0) (97.2) (96.2) (97.2)
At least one virus 27 74 62 42 205 0.01

fluenza viruses

* Respiratory pathogens: st Y O

Influenza B virus

influenza +++, RSV, rhinoV, H. A R
(5.8) (8.5) (5.5)

Metapneumovirus 1 2 (0.9 7

influenzae, S. pneumoniae, M. 77 op 0T G

2.7)
[ Endemic 0 (0) 4 (1.9 1
catarrhalis e
Human 0 (O 0 (0) 2
parainfluenza (1.8)
viruses
SARS-CoV2 0 (0 0 (0) 0 (0) 0 (0) 0 (0) NA
At least one 46 109 105 37 297 <0.0001
REES o (88.5) (97.3) (96.3) S
Haemophilus 91 89
influenzae £3.5) (42.9) (81.6)
Streptococcus i 53 66
(46.1) (25.0) (60.5)
52 59
(36.5) (24.5) (54.1)
VIO 39 8
aureus (28.8) (18.4) (7.3) (17.0) (21.8)
Klebsiella 2 1 (0.5) 0 (0) 0 (0) 3 0.09
pneumoniae (3.8) (0.9
Bordetella pertussis 0 (0 0 (0) 0 (0) 0 (0) 0 (0) NA
Mycoplasma 0 () 0 (0) 0 (0) 0 (0) 0 (0) NA
pneumoniae
Co-infection virus- 25 71 61 27 184 0.22
bacteria (48.1) (63.4) (56.0) (50.9) (56.4)

# Chi2 compares prevalence of pathogen between years.



Table 3
Prevalence of gastrointestinal pathogens among 95 patients with rectal samples

available.

Pathogens 2018 2019 2020 2021 Total P-
N = N = N = N=3 N = value”
23 54 15 a5

At least one pathogen 14 41 11 1 67 0.40
(60.9) (75.9) (73.3) (33.3) (71.3)

At least one virus 2 5 1 0 (0) 8 0.95
(8.7) (9.3) (6.7) (8.5)

Adenovirus 2 3 1 0 (0 6 0.92
(8.7) (5.6) (6.7) (6.3)

Rotavirus LN (V)] 0 (0) 0 0 (0 0 (0) NA

Norovirus LN ()] 2 0o 0 (0 2 0.49

* Gl pathogens, EAEC, N— o 57 @ @ 5 o
Shigella/EIEC, EPEC '

13 36 10 1 60 0.68
(59.1) (66.7) (66.7) (33.3)
S 27 10 1 0.01

teroaggregative

Escherichia coli (21.7) (50.0) (66.7) (33.

Shigella/ 11 1 0 (Q 32
Enteroinvasive 26.1) (20.49) (6.7)
Escherichia coli

Enteropathogenic 7 10 3 0 ( 50

cherichia coli (30.4) (18.5) (20.0)
Enteroltreme agic LN ()] 4 0 0 (0) 0.23
Escherichia coli (7.4) =

Tropheryma whipplei 2 2 0 (0) 0 (0) 4 0.41
(8.7) (3.7) (4.2)

Campylobacter jejuni 0 4 1 0 (0 5 0.41

(7.4) (6.7) (5.3)

Salmonella sp. LN (V)] 0 (0) 0 0 (0 0 (0 NA

At least one parasite 4 8 2 0 (0) 14 0.93
17.4) (14.8) (13.3) (14.7)

Giardia lamblia 2 5 2 0 (0 9 0.88
(8.7) (9.3) (13.3) (9.5)

Cryptosporidium sp. 1 3 0 0 (0 4 0.65
(4.3) (5.6) (4.2)

Entamoeba histolytica 1 1 0 0 (0 2 0.65
(4.3) (1.8) (2.1)

2 Chi? compares prevalence of pathogens between years.



* Blood pathogens: P.
falciparum, dengue
virus, Borrelia sp.

Table 5

Prevalence of blood pathogens in patients with blood samples available.

Pathogens 2018 2019 2020 2021 Total P-value”
N = 26 N = 51 N = N = N =
36 28 141
At least one 13 22 6 4 0.002
e (50.0) (43.1) (16.7) (14.3)
Plasmodium 5 18 4 3 0.02
Jfalciparum (19.2) (35.3) (11.1) (10.7)
Dengue virus 7 0 (0) 0 (0) 0 (0) <0.0001
(26.9)
Borrelia sp. 1(3.8) 4 (7.8) 2(5.6) 1(3.6) 0.83
Qne 0 (0) 0 (0) 0 (0) 0 (0) NA
Tropheryma 0 (0) 0 (0) 0 (0) 0 (0) NA
whipplei
Coxiella burnetii 0 (0) 0 (0) 0 (o) 0 (0) 0 (0) NA
Salmonella sp. 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) NA
Streptococcus 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) NA
pneumoniae
Staphylococcus 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) NA
aureus
Rickettsia sp. 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) NA

@ Chi? compares prevalence of pathogens between years.
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Antibiotic resistance

* Cohorts Ndiop/Dielmo (2018-2021)
* Rectal samples before and after the GMT

* PCR resistance genes (CTM-X, SHV, TEM, OXA23,
OXA48, NDM, KPC, VIM, Colistine R)

e Culture



291 pilgrims

* Resistance gene * Cultures
acquisition rates: — BLSE: post-GMT: 11%
— at least one: 36% — Mostly E. coli, resistant to
— CTX-MA: 21% amoxicillin and
— CTX-MB: 4% amoxicillin+clavulanic acid and
sensitive to carbapenem
—SHV: 17%
_rent 8% |
— OXA23: <1% Carbapenemases

Béta-Lactamases



COVID Magal 2022
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Letter to the Editor

Circulation of SARS-CoV-2 virus among pilgrims at the

2022 Grand Magal of Touba

Coumba Diouf, PhD', lhssane Ouaddane, PhD%3, Ndiaw Goumballa, PhD'-3,

Masse Sambou, PhD1, Hubert Basséne, PhD1,

Philippe Gautret, MD2-23 and Cheikh Sokhna

Mamadou Dieng, MD#4,
. PhD1.2.3.%

Tabde 1. Main characteristics of pamicipants

Variahle Mdiop and IHedmo hefore che Grand Mdiop and Ihelmo after the GMT MbaschksE W — 57 (%)
Magal de Touba W — 99 [5) B O [BE

Mean age (Fears) 257 5.7 2.5

Male gender 42 (42.4) 42 (42 .4) 24 (421

Vaconaton against COVID-1% 10 {10.1) 10(10.1) 5(E.R)

Resparatory tract mfection sympioms owverall 10 §10.1) 45 (45 4) 57 (100

Cough i (6.0] 30.3) 57 (1000

Fhimns B (8.0 331.3) 36 (63.1)

Fever ]

Poswe SARS-Coh-2F PR

Eall irsivsd nesative Before e openi.




Influenza circulation during the 2021
Grand Magal

e Screening for influenza (PCR)
* ||l pilgrims in Mbacké (RTI), 24-28 Sept
* |l patients in Ndiop/Dielmo (Fever), Jan-Dec

* Cohorts of pilgrims from Ndiop/Dielmo before (14-18
Sept) and after the GMT(5-8 Oct)

* Sequencing



Ndiop/Dielmo Cohort before | Cohort

after

N 53 374 129 129
PCR pos 34 (62%) 20 (5%) 0 8 (6%)

Sequence 20 4 3
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Tree scale: 0.01
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* Inhabitants of Ndiop/Dielmo may have been infected with
viral strains originating from the GMT and possibly
imported by pilgims who returned from the MG.
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— Circulation of endemic coronaviruses (pilgrims => villages)

— Implementation of a POC laboratory in Mbacké, multiplex + sequencing
(Minion)

— Analysis of malaria RDT (other pathogens)

— Environmental sources of infection (surfaces in Touba houses, buses,
food and water, animals for sacrifice...)
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Nadine AZAS

of Cryptosporidium parvum
on COLO-680N cells

HUTTER Sébastien

Project
Development of a Cryptosporidium parvum in vitro culture model on COLO-680N cells :
— Complete in vitro the whole life cycle : asexual and sexual cycles
— Long term production of infectious oocysts
— Test the activity of molecules in local or national chemical libraries
Perspectives
*  Test free-living amoebae - Cryptosporidium parvum interactions

* Phalloidin labelling of the actin cytoskeleton : specify intracellular localization of parasites and intracellular parasites
stages characterization with antibodies



Innovative synthesis of polymeric systems for the
vectorization of new antiplasmodial iminium
derivatives

New polymer carriers were developed for the vectorization of iminium antiplasmodial drugs. Our methodology uses the drug as
polymerization initiator and allows an effective, flexible and inexpensive anchorage strategy.[1] The resulting iminium chain-end confers
an in vitro antiplasmodial activity to the polymeric carrier, with higher activities observed for long polymer chains.

Nadine AZAS

Fast, modulable and inexpensive synthesis In vitro selection of best candidates Observations
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N ® as nanovectors Activity related to polymer x° R Localization in pRBCs ?
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Y Better activities for long chains < D Therapeutic target ?

Y Stability at acidic pH

Marion Casanova (PhD), et al , 2023,

Efficient Synthesis of Aminoquinolinium and Aminoquinazolinium
Salt Series: Amination or N-Alkylation First? Synlett, ST-2023-V0116-L
A how-to guide through the physico-chemistry and biology of polymeric drug delivery systems: Antimalarial vectors as study case, Chemical Reviews,

submitted




Trematode (schistosomiasis)

intermediate hosts
characterization

n pathogens

Article
Bulinus senegalensis and Bulinus umbilicatus Snail Infestations
by the Schistosoma haematobium Group in Niakhar, Senegal

Papa Mouhamadou Gaye 12340, Souleymane Doucoure 2 Bruno Senghor 2(, Babacar Faye 5

Ndiaw Goumballa 23, Mbacké Sembene ¢, Coralie L'Ollivier 3®, Philippe Parola !%, Stéphane Ranque -3,
Doudou Sow 2%%* and Cheikh Sokhna /23

PLOS NEGLECTED TROPICAL DISEASES

RESEARCH ARTICLE

|dentification of Bulinus forskalii as a potential
intermediate host of Schistosoma
hematobium in Senegal

Papa Mouhamadou Gaye'?4, Souleymane Doucouré?, Doudou Sow®, Cheikh Sokhna??,

Schistosoma cercariae observed
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Microscope

Pillbox (5 ml H20) + snails

HOQEAMEQEY

Sequencing of
DNA barcodes

Data analysis

Phylogenetic tree

Stéphane Ranque2%*

PROTEIN BARCODE-BASED METHODS : MALDI-TOF MS (C)

—_—

N

Species identification

[T

DNA barcode
library

MALDI-TOF mass spectrometry traces the geographical origin of Biomphalaria

PCA

MSP Dendrogram

Infeeted

Uninfected

pfeifferi and Bulinus forskalii involved in schistosomiasis transmission.

Papa M Gaye, El Hadj I Ndiaye, Souleymane Doucouré, Doudou Sow, Mapenda Gaye, Ndiaw
Goumballa, Carole Cassagne, Coralie L’Ollivier, Oleg Mediannikov, Cheikh Sokhna, Stéphane

Ranque

Tnfeeted

|
dovl oo,

& Microflex instrument

Uninfected

Discriminatory peaks between infected and uninfected Biomphalaria

pleifferi

W W wm W W @ & ® M

B pieatieer |
i plefer 2 :|>lnfected

Uninfected

PCA and MS Dendrogram showing specimens of Bi. pfeifferi infected
versus non-infected with Schistosoma mansoni




Development of a novel approach involving Culturomics coupled to
MALDI - TOF mass spectrometry for the characterization of soil fungal
communities and comparison to metabarcoding analysis

Elias CHARBEL

COMBINING BOTH
Genera Species COMPLEMENTARY APPROACHES

UNRAVEL
THE SOIL
MYCOBIOME

Genera Genera

* Metabarcoding - Wider picture on microbial communities residing in a given environment
- Tons of Unidentified OTUs
+ Culturomics - More accurate identification and characterization of fungi (MALDI-TOF ms, Sanger Sequencing)
- Access to novel microorganisms, leading to the discovery of new species
- Potential for biotechnological applications (Bioremediation)
- Validation of metagenomics data

METABARCODING
ITS

- Asperglllus

-
coctiitum

B Aspergillus
B3 Fusarium

A

7
B Curvularia

D Mornerella = Didymella
B Talaromyces Cladmpmn
3 Trichoderma alastrum
3 Stagonosporopsis = P urpwevullmm
E= Paraconiothyrium g fz,’ I:I'gfgl(;a
i i rler
= DlsCf)Sla . =3 Coniochaeta FUNGAL
BR Aaosphaeria B Ploma
= gltmdenascus B Paraphoma CULTUROMICS
. Mucor .
L B3 Pseudorobillarda
k4 = A’_"‘:'d,m k4 =3 Papiliotrema APPROACH
§ | Pl/ldlum_ o\\s =3 Alternaria
L =3 Schwanniomyces & 0= Coniella
°¢' =3 Clonostachys B Talaromvces
< B Metacordyceps 3 Trichoderma

(A) Venn Diagrams representing the comparison between the different pollution profiles, NP (non-polluted) and P (HAP-
polluted) of studied soil samples at the species and genera taxa. Constructed using “Bioinformatics & Evolutionary
Genomics” - https://bioinformatics.psb.ugent.be/webtools/Venn/. (B) Bar plots representing the distribution of isolated
fungi between fungal at the genera and family level, respectively, both in HAP-polluted and non-polluted soils.



Elisabeth Y DIAWARA

Dermatophytoses epidemiology among
African school children

Légende
® Ecolés

[ Labe

[ Moyenne Guinée

[ Kankan
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[ Boké
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KABA Lancei (ISSMV/Dalaba 2023)

§[ 100km 'H)r' 0~ Mercator \j
? 60mi —1-
°

Total population

Variable TCC+ TCC- RR [IC95%)] p-value
Age 497 10.21 (2.96) 9.97 (2.81) 10.64 (3.17) 1.02[0.98 — 1.06] 0.015
Male 497 261 (53%) 190 (73%) 71 (27%) 2.38[1.64 — 3.47) 0.0001
Epidermophytie 497 21 (4%) 11 (52%) 10 (48%) 0.81 [0.54-1.23] 0.28
Pityriasis versicolor 497 45 (9%) 30 (67%) 15 (33%) 1.05 [0.84-1.31] 0.63
Scabies 497 20 (4%) 9 (45%) 11 (55%) 0.62 [0.36-1.06] 0.026
Pediculosis 497 33 (7%) 11 (33%) 22 (67%) 0.49 [0.30-0.80] 0.0001
Contact with animals/ shaving/braiding/hiardressing at home/presence of cases in family
Contact with animals 497 428( 86%) 270 (63%) 158 (37%) 0.852[0.776-0.940] 0.001
Shaving 497 230 (46%) 167 (73%) 63 (27%) 1.27 [1.11-1.45] 0.0004
Traditional braiding
497 231 (46%) 128 (55%) 103 (45%) 0.78 [0.68-0.90] 0.0005
Hairdressing at home 497 375 264 (70) 111 (30) 3.24 [2.13-4.94] 0.0001
FICSEIED G GRS I 497 140 (28%) 111 (79%) 29 (21%) 2.89[1.83-4.58] 0.0001

the family circle

Chad
Extréme-Nord

Nigeria

Adamaoua
Nord-Ouest
Central

African
Republic

1IC 95%

0.912 [0.836-0.995]
2.752 [1.684-4.497]
1.520 [0.997-2.320]
0.509 [0.324-0.800]
0.932 [0.608-1.429]
0.459 [0.289-0.729]
[Dorsseut === 0000 | 1.797 [(1-3.230)
Présence de teigne dans la fratrie 0.377 [0.241-0.589]
0.784 (0.508-1.210]
Présence enclose proche de 0.972 [0.640-1.478]
Fhabitation
0.809 (0.532-1.230)
3.961 (1.606-9.773]

P. value
0.037
<0.000
1
0.052
0.003
0.748
0.001
0.050
<0.000
1
0.272
0.896

0.322
0.003

1.076
1.456
0.405
0.782
2.238
0.381
0.831

1.140
0.671

1IC 95%
[0.852-1.358]

[0.905-2.344]
[0.241-0.682]

[0.392-1.557]
[1.175-4.263])
[0.233-0.623)

[0.507-1.361]

[0.706-1.840)
[0.067-6.714)]

P. value
0.539

0.122
0.001

0.484
0.014
<0.000
0.461

0.592
0.734



A comprehensive characterization of the Trichophyton

rubrum complex type strains
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Microsporum audouinii CBS 545.93

Multilocus phylogenetic tree of 10 7. rubrum complex

type strains
(Maximum Likelihood, 1000 bootstrap)



Genomic study of the Malassezia genus

—

L

L
=
q

Malassezia arunalokei CBS 13387
Malassezia arunalokei NCCPF 127130
Malassezia restricta

Malassezia restricta CBS 7877
Malassezia restricta CBS 8742
Malassezia restricta KCTC 27527
Malassezia sp.

Malassezia psittaci CBS 14136
Malassezia yamatoensis CBS 9725
Malassezia yamatoensis MY9725
Malassezia globosa CBS 7874
Malassezia globosa CBS 7966
Malassezia globosa

Malassezia globosa CBS 7990
Malassezia vespertilionis CBS 15041
Malassezia vespertilionis NWHC:44797-103
Malassezia cuniculi CBS 11721
Malassezia slooffiae CBS 7956
Malassezia japonica CBS 9431
Malassezia japonica JCM 11963
Malassezia obtusa CBS 7876
Malassezia brasiliensis CBS 14135
Malassezia furfur CBS 9595
Malassezia furfur CBS 7982
Malassezia furfur CBS 9369

i

Phylogeny of the pan-genome
Tree based on absence and presence of gene families
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Malassezia spp. and fungal communities in HIV
patients

CD4 T cell <200/mm*
HIV-infected patients

CD4 Tcell > 500/mm’
HIV-infected patients

Healthy subjects
volunteers

Forhead

t‘ Scalp I
‘- Nasolabial fold

1TS/168
Metabarcoding

Chest

Plating and
incubation at 30°C

Malassezia isolation on
MalasSelect medium

»

MALDI-TOF MS
Identification

Abundance from culture

Abundance from metagenomic

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

HO

H002

HO003

HO004

OO

EI

Healthy

HO

HO008

Samplmgl

OOOO OO

H009

HO010

P1-200
P2-500

P4-200

P4-500
6
P7-500

HIV+

P8-500

P9-200

P9-500

100%
0%
80%
70%
0%
50%
40%
0%
0%
10%

0%

o

(=

[ RVY]

100%
0%
80%
70%
0%
50%
40%
0%
20%
0%
0%

=l

(=)

(o8]

—

H001
H002
H003
H004
HO005

O

o

Healthy

HO007
HO008
HO009
HO10
P1-200

P2-500

SamphngZ

P4-200

Abdourahim ABILLAH

P4-500
6
P7-500

HIV+

P8-500

P9-200

P9-500

8 M arunalokei
B )M dermatis

u M. furfur

u M globosa

u Mrestricta

B M. sympodialis

B M arunalokei
B )M dermatis

u M furfur

u M globosa

u Mrestricta

m M. sympodialis



Repertoire of Clinical Fungi
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Description of new fungal species based on the
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Tracking Mycoviruses in Public RN Aseq Datasets of
Malassezia: Three Original Totiviruses Revealed
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Transmission electron microscopy image of isometric mycoviruses RNA-dependent RNA polymerase (RdRP)-based phylogenetic reconstruction of mycoviruses (Totivirus,
particles of ~40 nm diameter Giardiavirus, Victorivirus, and unclassified Totivirus families)
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