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Status of Personalized Medicine in Morocco based on the six pillars outlined below.

RESOURCES: Production of human sequence DATA sets, shared in Public
database. Project for Large-scale production of genomic data sets

Sequencing and genotyping Platforms and Innovation Center for
Technology Development Translating genome-
based knowledge

into health benefits

I
TRAINING : In Genomic and Bioinformatic

I
EDUCATION : FS / FMP/ engineering school

Ethical, legal and social implications (ELSI)
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Resources: Generation of human sequence DATA , shared in Public

database Contribution

Molecular Genetics & Genomic Medicine

Mol Genet Genomic Med. 2016 Now; 4(86): 588-598. PMCID: PMC5118203
Published online 2016 Mowv 10. doi: 10.1002/mgg3.255 PMID: 27896281

Genetics and genomic medicine in Morocco: the present hope can make the future bright

kKhadija Belhassan,” ! Karim Quldim, ! and Abdel Aziz Sefiani 2

Table 1. Twenty years of cytogenetics molecular cytogenetics and molecular biology in Morocoo.

Disease

Diagnosis method

Constitutional chromosomal abnormalities
WwWilliams syndrome

Digeorge syndrome

Prader Willi and Angelman syndromes

C hronic myeloid leukemia

Chronic myeloid leukemia

Myeloproliferative syndromes

Myelofibrosis with myeloid metaplasia, essential thrombooythemia

Familial Mediterranean fever

Autosomal recessive Limb-Girdle muscular dystrophy type 2C

PMuscular dystrophy Duchenne and Becker type

Spinal muscular atrophy

Deafness due to connexin 26 anomalies

Factor WV Leiden mutation

Beta-thalassemia and hbb-related diseases

Cystic fibrosis

Attenuated familial adenomatous polyposis

Mucopolysaccharidosis type 1

Glycogen storage disease type 1A

Xeroderma pigmentosurm

Hyperoxaluria

Achondroplasia and hypochondroplasia

Hemochromatosis

hale infertility

Nephronophtisis

Familial hyvpercholesterclemia

FPharmacogenetics

rMMolecular diagnosis of male infertility associated with large-headed
multiflagellar polyploid spermatozoa

Cytogenetic and molecular cytogenetics

Cytogenetic and molecular cytogenetics (FISH)

Cytogenetic and molecular cytogenetics (FISH)

Cytogenastics moalecular cytogenetics and molecular biology
{methylation status of 15g11.2)

Cytogenetic and molecular cytogenetics

Molecular biology of (BCR/ABL: by RT-PCR)

Maolecular biolagy (WE17F mutation in LAK2 gene)

Molecular biology of (Exon 9 of CALR gene)

Molecular biology (MEFWV gene)

Molecular biology (SGCG gene/525 delT mutation)

rMolecular biology

Molecular biology

Molecular biology of (GIBZ2 gene/35delG mutation)

Molecular biology

Molecular biology of (Moroccan recurrent mutations)
Molecular biology of (Exon 10 of CFTR gene)

MMolecular biology of (MYH gene/MMoroccan recurrent Mutations)
Molecular biology of (IDULA gene/c.Z2223C=0G mutation)
Molecular biology of (Moroccan recurrent mutations)
Molecular biology of (XPC genefc. 1643 1644del TG mutation)
Molecular biology of (AGXT gene/p.lle244Thr mutation)
Molecular biology of (FGFR2 gene)

Molecular biology of (HFE gene: C187G and G845 mutations)
Molecular biology of ¥ chromosome deletions (AFZF)
Molecular biology of (recurrent deletion of NPHP1 gene)
Molecular biology (Moroccan recurrent mutations)

Molecular biology analysis of ILZ8B gene

rMolecular biology (AURK.C gene: c.144delC mutation)




Resources: Generation of human sequence DATA , shared in Public Worldwide Lab Participation in GTR
database Contribution
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B=  An official website of the United States government Here's how you know

m National Library of Medicine

National Center for Biotechnology Information

GTR:GENETIC TESTING REGISTRY

Morocco 1
GTR Home - Laboratories = Funclional Genomic Platform
Functional Genomic Platform
Functional Genomic Platform, FGP_CMNRST = Submissions in Clinvar
Centre Mational pour la Recherche Scientifigue et Technigue (CHMRST) © Addto
] : = preferred |labs
Department: UATRS-Biology GTR labs by country
Angle avenues des FAR et Allal El Fassi, Hay Ryad,, B.P. BO27 M.U..
Rabat, Morocco 10102
Phone: 212537569800 .
Email: elfahime@cnrst.ma Find GTR Content
Online Contact: hitpiwww.cnrst.malfindex. ph i i isati
: : . . . - . Ranels Genomic testing labs
Website: hitp:/fwww.cnrst. ma/index. php/friunites-et-senvices/mutualisation-et-services/uatrs &
Affiliated with: Mitochondrial genome tests Cancer/somatic tests
resaarch center, hitp:/fesvw. enrst. madindex. php/frf &
Human genome and CGH tests
GTR Data Whole exome tests
plinlsl
Single gene tests
I I I II Pharmacogenetics
=0 1££u1d£014 son h.—:r_n ﬂar_ﬂ {201 Bgu . Hzodugug ; 2 - ?-nﬂ L -m. F_“qﬁ f‘\b -;Sﬂp :Ln-'fl.

I Tesslesad Cooaraedilicarss P Tesslescd fGesriess N | =k N Tosts
FTF: Download GTR data and documents




Royaume du Maroc
Répariticn des Régions

MOHAMMED V Oujda

PO LY TECHMNIC

UNIVERSITY

@

UNIVERSITE MOHAMMED VI

DES SCIENCES DE LA SANTE
CASABLANCA

. Limites regicnales

\ g
me;;:m:'“’ HAS SAN I

6. Orda- Tafleien

0. Souss- Messa

10 Gualmin - Ousd Noun

1. Ladyoure: Sako ElHare
12 Dashia: Cued EcCatab

ABULCASIS DES SCIEMCES DE LA SANTE
danll pglal digall sgli@pl desly

Institut Pasteur
du Maroc

7 Medical Genetic Center at University Hospital Center and INH and PIM




Molecular Genetics & Genomic Medicine

Oipean ACcass

Mol Genet Genomic Med. 2016 Nov,; 4{6): 5B8-598. FMCID: PMCS5118203
Published onling 2016 Nov 10. doi: 10.1002/mgg3.255 PMID; 27896281

Genetics and genomic medicine in Morocco: the present hope can make the future bright

Table 2 Khadija Belhassan,® ' Karim Ouldim, ! and Abdel Aziz Sefiani 2

Nongovernmental institutions offering services for patients with genetic conditions

Association Targeted population
Moroccan society of medical genetics Population with genetic conditions
Moroccan society of clinical chemistry and medical Population with metabolic conditions

biology(SMCC-BM)

Mirror association for autistic child Population with autism

Hemophilic Moroccan association Population with hemophilia

Moroccan association of autoimmune and systemic diseases Population with autoimmune and systemic diseases

(AMMALIS)

Overcome autism association Population with autism

Pediatrics Moroccan association Children including those with primary immune
deficiency

Pediatric ORL Moroccan association Population including congenital deafness

Moroccan association against myopathy (AMM) Population with myopathies
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Centre National pour la Recherche
Scientifique et Technique

Plateaux Techniques
UATRS
Division du CNRST

Au service de I’excellence
scientifigue
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FGP- NEW Infrastructure: Since 2018 .
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E Technological Development Center : Platforms and Innovation Center

NGS SEQUENCING CAPACITY in Morocco : Technology and Number
Torrente / ThermoFisher lons : 29

lllumina : 6
Oxford nanopore : 4
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Lancet Infect Dis 2021; 21: e281-89 Published Online
February 12, 2021 https://doi.org/10.1016/ S1473-

3099(20)30939-7

Figure 1: Next generation seguencing capacity in Africa

The cirdies shaw the number and distribution of NGS devices on the continent. Data was abtained primasily from manufacturers of the mast used NGS equipment

#e, lllumina (Hlumina, CA, USA), Oxfard Nanopare (Oxford Nanopore Technalogies, Oxford, UK), and lon Torrent {Therma Fisher Scientifics, MA, USA). However, these
data might not ke conclusve as they might nat include equipment donated or boisght utside Africa. Overall, we identified a tatal of 206 NGS devices in Afnca,
which inclutdes Sauth Africa (79), Kenya (28), Moraceo (18), Nigeria (13), Fgypt (10}, Algeria (6), Fthiopia (S), Ghana (5), Uganda (5), Gabon {4}, The Gambia (1),
Senegal (4), Tanzanix (4}, 7ambia (1), Batswana (2), Mali (2), the Demacratic Republic of the Cangn {2), Rwanda (2), and one each for Angolda, Benin, Cameroon,

Cote d voine, Guinea, Madagascar, Sierra Leone, Sudan, Tunisia, and Zimbalwe. NGS- next-generation sequencing.
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Limites régionales

Limites Préfectorales /
Provinciales

1. Tanger - Tetouan- Al Hoceima
2. 'Qriental

3. Fés- Meknes

4. Rabat- Salé - Kénitra

5. Béni Mellal- Khénifra

6. Casablanca- Settat

7. Marrakech- Safi

8. Draa- Tafilalet

9. Souss- Massa

10.Guelmim - Oued Noun

11. Ladyoune- Sakia E| Hamra
12. Dakhla- Oued Ed-Dahab




MOLDIAG, SPIN-OFF DE LA FONDATION MASCIR FINALISE UNE OPERATION
MASCIR (Moroccan fondation of Advanced Science and D'EXPORTATION EN AFRIQUE AU PROFIT DU CDC AFRICA

Research): the develo_pment of dlag.n'ostlc kits for specnﬁc 14 noverbre 2022

forms of cancer, autoimmune conditions, and infectious

d ise ases: MOLDIAG, SPIN-OFF DE LA FONDATION MASCIR FINALISE UNE OPERATION D'EXPORTATION EN AFRIQUE A
]

PROFIT DU CDC AFRICA Apres une premigre opération d'exportation de 5000 tests de diagnostic du Covid-19

VU EATI U N pour lnstitut...

“Innovate to build our future”

The MAScIR Foundation is a non-profit asseciation related to Mobammed V1 Polytechnic University. Created in 2007, it aims to
promate and develap technalogical research centers in the fields of materials and nanomaterials, biotechnolegy, micreelectranics, and
life sclences. Its work is orlented towards applied research and Innovation to meet market needs.
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MASCIR has cutting-edge scientific platforms and a high level of human capital. Its researchers operate in different innovative and
complementary figlds, From mines to renewable energies, via health and transport, the research carried out at MASCIR focuses on the
current and future needs of industry, agriculture and economic operators in general,

The MASCIR Foundation also aims at promoting the results of its research and its invention patents, through technelogy transfer, the
creation of spin-offs and start-ups in order to contribute to the emergence in Morocoo of a knowlwdge based economy.

() Mol AFUCA coC I,

MOLDIAG, SPIN-OFF DE LA FONDATION MAScIR

FINALISE UNE OPERATION D’EXPORTATION EN
AFRIQUE AUPROFITDUCDC AFRICA

B G I CEERY G CEEY G G G S W

A




E Technological Development Center : Platforms and Innovation Center %Cl.ﬁ

BIOTECHNOLOGY: GREEN AND BIOMEDICAL

— h A A A A

Molecular Biol Mammalian Cell Plant Cell Culture Microbiolo Basi t
Immunology olecuiar Blology Culture & Biomasss ay asic suppor
Flowcytometer RT/PCR + Laminar flow hoods + Phytotron » Agitator/ Ti Sapphire Laser
« (FacsCalibur) « PCR hoods + Incubateur a CO2 » Incubators/ Incubators « Helium Cadmium
« Microplate reader = Centrifuges (Thermao) agitators = Laminar flow Laser 442nm,
(Multiskan) « Thermo-cyclers = Centrifuges (Sartorius) hoods Blue Laser
« CO02 incubators » Spectro- = Bioréacteurs » Photo-bioreactor * Incubators « Spectrograph /
(Therma) photometers » Roller Deck & (Sartorius)  Compteur de Manochromatar
« Laminar flow « Bio-analyser Incubateur « Phaoto incubator colonies « Solar simulator
hoods + Nanodrop = Inverted microscope » |nverted = Microscopes
+ Centrifuges + |LNZ storage microscope + Biolog
inverse
* Fluorescence
Microscope
» GC/MS
* lonic analyzer
(Skalar)

.




Cité de I'lnnovation et de la Recherche U X
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Technological Development Center : Platforms and Innovation Center
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MARWAN network (Moroccan Academic and Research Wide Area Network), is the National Education and
Research Network created in 1998.

HP

Le CMRST met 4 dispesiten des chercheurs Marocans une infrastructure de calcu’ houte

performance (HPC| occessib e 4 distance.

Cette infrastructure est composée de 38 neeucs cui offrent ‘es capacités suvantes
o 1672 CPU Cores {165 TFlops )« 3%€ T8 Storage

o 10.4 TB de Mémoire o 4 GPUs

Ces neeuds sont intecconnectés per un réseou de trés foible latence {0PA| 6 1CC Chps .Un systéme

de fichiers paralltle est implémenté. Pour faciliter 'accés haute perfoermance grice & des 1028

@ Ressources disponibles

simultonées oor o/usieurs dches d'une apolcation poralléle.Catte infrostructure est cennectée ou
@ Applications Installées

résea, WARWAN oer un len de 5 CGbps ce qu cssure une flucité cons I'vil'setion et es
@ Comment Utiliser

transferss des donnges depuis les Universités,
(? Exemple de scripts

MaGrid

Moroccan caclul grid

Grille de calcul Marocaine

La Grille de Calcul Me<ecaine MaGrid o &té mise en place eq 20UE. Elle offre 4 o communouté
scientifigue marocaine des moyens de caleoul performants et une grande capac'té de stockage des
dannées

_os cortificots numériques pour Mutilisation de MaGrid et cussi des autres grlles de caloul 4
I"dehelle internalionale sonl démis par MaGricd C4& qui st merare accrdditg [UGria A denpuis

2007,

Maliod compte parmi ses utilisatedrs des chercheurs affilés & des demaines de rechesche varies:

Chimie théorigue, Bio-informastigue, Physigue médicele, Mathématiques, Métdorologie. Sc'ences de

ez matiére, Phys que des Hootes Ermergies




BIOINFORMATICS'EOR'"AGRICULTURE, HEALTH AND THE

COMPUTATIONAL FOWER ‘ P _ENVIRONMENT

Access to africa’s mamber 1 hpeo chaster v X = > - . v g . .
o Apntal'component ofithelafrican genome.center, umversity mohammed vi polytechnic.

ABOUT THE LAB

ACENTRAL LABEB TURNING HUMAN RESOURCES INTO AS5ETS

Mohammed VI Polytechnic University (UMGP) is an international higher education — = B

. . R - . . ; . . Fﬁf ﬂhm“'\- § 1 I
institution established to put research and innovation at the service of education SeToTa = v
and development for Morocco and the African continent. The African Genome I T

Center (AGC) aims to promote research and education in genomics, proteomics Computing

Bioinformatics Laboratory conducts research in bioinformatics, computational

and bioinformatics in agriculture, environment, human health and food. The /
biology, and computational chemistry. The lab also provides biocinformatics -
consulting and data management services to AGC, UMGBP researchers and their I Bioinformatics
collaborators. Our laboratory addresses bioinformatics needs at the national and I‘ﬁ!ﬁh
African levels. The African Genaome Center has state-of-the-art NGS5 sequencers

Developing

and mass spectrometry. In addition, UMBP recently acquired the largest high- disgnastic toals

performance computing (HPC) cluster in Africa. We aim to leverage these \ @ /

Collaborating and
communicating

resources to centralize the bioinformatics needs internally and at the African

level, and to develop innovative research and training programs. Problem-solving

|
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Title of the International RIIP Course 2020 :
— Transcriptomic Data “Metagenomics and Health™

— Proteomic Data

Characteristic of the course:

There is a growing interest in microbiome and metagenomics research, across Morocco annd

Metabolomic Data — Africa, to advance practical applications both for human health and the cnvironmoent, The
developmeaenl of nexl generalion sequence (MNGS) technology has led Lo rapid advances in
.-.h miicrabiocme study. The main aim of this course iIs to provide participants with cutting-edge

L—— Metagenomic Data RSTUDIO —— Ffundarmontal thoory and practical applications of meotageonomics.

This short couwrse on the bicinformatics of analyzing the microbiome aims to g give an
overview of conducling a microbiome asludy, presenlt Lhe most important lechnigues,
resources, tools and applications of metagenomics for health and the environment. The
course will cover analysis bolh using bolh L6%S rRMA gene (165) sequences and sholgun (WGS)
sequencing.

NGS Analysis for Monogenic
Disease II‘I Afl‘lcal'l Populatlons o Third meeting on the valorisation of the scientific results Rabat, November 7th - 9th 2005

» International course entitled "Genome Biology and Biotechnology”, December 5th - 8th,2005

12-13 December 2022 = Fifth International Course: “Computational genomics”, April, 05th - 0%9th, 2010

)

Rebat, Marocoo (ATSHG) and the Moroocan Society of Human Genetics (S 2GH)  Sixth International Course: "Computational genomics”, April, 01th - 05th, 2013

* [nternational Course entitled : "Biostatistiques & Datamining”, April, 08th - 10th, 2014

'1' Institute of Cancer Research

- -

7

Organized by Moroccan Society of Bioinformatics SME| & Laboratory

IRC/ISSB-P Advanced Course On Cancer Biology And
Therapy

al Holel Soluzul.T.zngier- Morucea ~




EDUCATION : FS / FMP/ engineering school Universités Publigues

statistics :

Universities 20 (12 Public/8 Private)
Faculties of Medicine 14 (8 Public/6 Private)
Faculties of Pharmacy 11 (7 Public/ 4 private)

hitp:/flensias.umb.ac.ma » article » master-de-recherche-... -

Master de recherche en Bioinformatique et Modélisation des ...

Master de recherche en Bioinformatique et Modglisation des systémes complexes appliguée &
la santé. Face aux défis de la médecine de précision, TENSIAS en ...

https.//master.uae.ma : public » pdfs FIL3 = POF
Bio-Informatique et Sciences des Données (BISD) - http ...

Ce master vise a préparer des etudiants gualifigés pour une meilleure initiation a la recherche et
au développement dans le domaine de la recherche appliquée. La ...

https://www.ofpptmaroc.com » master-informatique -

Master Bioinformatique & FST de Settat - OFPPT MAROC

Le master « Bioinformatique » est une formation qui s'étale sur deux années et s'adresse aux
titulaires d'un dipldme scientifique bac+3.

P &
Mad~ T

S | Pa =0 i
4 7 Si ach MOTTTVINGE DGIT MEDICALL
o | ot 3 e

s
A

| SN T PR T——— E N S I AS

MASTER EN BIOTECHNOLOGIE MEDICALE

https:/fesgb umbGss.ma » ingenieur-genie-bio-informatiquea ~

Ingénieur Génie bio-informatique
Génie Blo-Informatique - PRESENTATION - ADMISSIONS - PROGRAMMES - MODALITES
D'ACCES - DEBOUCHES - STRUCTURE DE LA FORMATION.

e



Formations académiques : FS / FMP/ Ecole d’Ingénieur/ IS

T——
VUEMF S
A R T @ FUTURS ETUDIANTS  OFFRE DE FORMATION  ETABLISSEMENTS RECHERCHEANNOVATION  VIE AU CAMPUS  L'UEMF ‘::§§§\ o
FTUROMED UNIVERSITY CF FIES “‘\;i"..' —
UNIVERSITE EUROMED CE FES “:§:0'
Futurs Gtudiants Filirus Covps profissoral Mabilitd & échange “’ Ai ‘ ‘
EIGEIA Al = : A S R ARTIFICIAL INTELLIGENCE
o UNIVERSITY CENTER OF MOROCCO

Ecoe cingrniede Dgitne
wi i intelgurce Artificadle

Ecole d’Ingénierie
Digitale et
d’Intelligence
Artificialle (EIDIA)

— Al MOVEMENT

Al movement, le centre international d'intelligence artificielle du
Maroc, est un centre d'excellence en Intelligence Artificielle qui a
pour vocation de favoriser I'émergence d'un savoir-faire marocain

en Intelligence Artificielle et en Sciences des Données. C'est a la
fois :

Un outil d'articulation et de consolidation de différentes actions
ayant trait au domaine de I'lA, avec comme ambition de faire du
Maroc un hub régional d'lA impactant pour son écosystéme, sur les
plans stratégiques, éducatifs et industriels.

INGENIERIE INTELLIGENCE (]

A ; ARTIHCIELLE 4 des Données dont le but d'apporter des solutions innovantes,

ENS|AS 2|A blfwshiey e opéerationnelles, résilientes et éthiques aux problématiques de la
Unniversite Mohammed V de Rabat - . g - .

société, de l'environnement, du marché, de |'économie et de la

transformations relatives a I'Intelligence Artificielle et aux Sciences

I Un levier pour anticiper et accompagner les évolutions et les

technologie.

. .



Ethical, legal and social implications (ELSI)

The evaluation of new genetic and genomic tests and National commission for the protection of personal datz
technologies, and effective oversight of their implementation,

to ensure that only those with confirmed clinical validity are Genomic data protection legislation project

used for patient care.

Communiqué de presse du 19/04/2022: Protection de la donnée

génomique
Academic Ethics Committees: 1/University
Project for the creation of a National Ethics Committee.
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Questionnaires: Summary of needs and gaps

IV- The priority training needs for pm experts in Morocco
eBioinformatics and Genomics data sciences.

eclinical genetic programs, bioinformatics, genomics data - . nealth s s among other relevant PM areas.
eunderstanding of gene-environment interactions, e*' >, pharma: :

*To my opinion, the priority training that needs ~ , C .ertsin Mo . C - clinical etic programs, Oncogenetics, new genetic
technologies, bioinformatics, genomics da* \,\

*From my perception priority needs # ((\-rts inclu e(\ ethical

ebioinformatics, genomic data. - ‘\ _1 Intellige: (\ %

eUsing NGS in oncology %

eIn addition to clinic?’ ~rlority ne ('(\\ include d stor- .d on genomic data, transforming data
into values e(\

eTraining ir _-netics, M \ Interpr- -chomics data.

eWe have .1evels of 6 (:b .
e .

%\L - 1s no priority, all these areas of training are necessary.
*To develo,. persona! N\

e specialty of oncology. Example we carried out on a study
on the specialtyv.« (\C eraI specialties can treat women with gynecological cancer
(gynecologist sists, sur . O.aned programs and training, the professionals in Morocco require
collaborations, .urtnershi s with - C\c) ~aters, also require access to data banks and access to diagnostic products at a

lower price. Q(

¢ All of them: genetic s, bioir” senomics data science and health systems.

eBioinformatics for wh¥ie geno- e sequencing data analysisTool and pipeline development

Omics data science

eCreation and strengthenii .1e human and material capacities of clinical investigation centers (CIC) for translational

researchTeaching the healthcare workforce about genomic medicine and other areas of precision medicine oncology endocrinology
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Diagnostic and screening test (PCR/gPCR / Sanger: NGS etc...) PLAN « SANTE 2025 »
Treatment (targeted or tailor-made) R R R

Practice (standardisation of treatment protocol) Somte

Organization Structural (a center or a care unit) Le détail du projet de loi-cadre relatif an systéme de santé national (document)
Program (STD/AIDS/Cancer prevention)
Policy (Health Financing Strategy / Laws)

La réforme du systéme de santé national repose sur I'amélioration de l'offre de
soins, sur la restructuration de I'administration pour une bonne gouvernance,

sur la revalorisation des ressources humaines et sur la digitalisation.

Integrated PM into National Programs and funding o Y

strategies ;@;

Prepare hospital structures for PD applications PLAN NATIONAL

(Diagnosis/prognosis/targeted therapy, etc...., EPEE)EPE%\[’\IET“A%EE PP i b
o _ ) rogramme National de Détection Précoce

Human Resource Qualifications: Based on Medical DU CANCER

Genetics 2020 - 2029

Public Health Laboratory Accreditation

Integration of IS (BM laboratory, for MP, etc.)

Biobanks

Clinical investigation centers




Role Of Knowledge Societies and Associations

SMGM: Sociéte Marocaine de Génetigue Médicale

SMOG : Société Marocaine d’Oncogénétique

SM2GH:Societe Marocaine de Genomique et Genéetique Humaine
Moroccan Oncogenetics Network-MOON)

Promote the development of PM

Raising awareness among decision makers about the potential benefits of personalized medicine

Promoting the integration of the genetic dimension and advice throughout the health journey of patients of all ages
Develop information and continuous training for actors in Omics Science

Support research in OMICs domains.

Set up collaborations with oncogenetics associations in other countries, as well as with other national and
international associations in the field of oncogenetics

Be an interlocutor for health professionals, families, patient associations and the public on genetic predispositions
and predictive medicine in relation to different diseases



https://ma.linkedin.com/in/abdelaziz-sefiani-04833024
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