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Departments:

* Development and stem cells

* Functional genomics and cancer

* Translational medecine and neurogenetics

* Integrated structural biology




Prof. Agnes BLOCH-ZUPAN group:
Craniofacial and oral developments, and their associated abnormalities

’ Oro-Dental Genetic Disorders

Prof. A. Bloch-Zupan

Amelogenesis Imperfecta Dentinogenesis Imperfecta/ Dentin Dysplasia

* Incidence: 1:12000 © + Incidence: 1:8000
» Defective Enamel formation (Ameloblasts) * Defective Dentin formation (Odontoblasts)
* Hypoplastic (quantitative defect), hypomineralisation, or » Discolored and weakened dentition

hypomaturation (qualitative defect)

Ohrvik et al., Clin Exp Dent Res, 2020 Talebet al., Mol Genet Genomic Med, 2018 3



Previous work

Targeted DNA sequencing: GenoDENT NGS panel

MALADIES RARES
ORALES ET DENTAIRES

Saliva samples collection

Rey et al., Methods Mol Biol, 2019
Bloch-Zupan et al., Front Physiol, 2023

DNA Sequencing

Dr. T. Rey
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Previous work

In vitro models

1. Cells Analysis and Characterization 2. Genome editing 3. Organoids "
/ \ Dr. Fadi JERBAKA
[CRISPR—CasQ] [3D Organoids]

Ameloblast-like cells
Dr. 1. M. BUGUENO

+ Soufian
EL-FALOUSSI

Mutant Ameloblastic and 3D organotypic model that

Odontoblastic cell lines mimics Bell stage of
\ Odontoblast-like cells j k / \ odontogenesis
2D Cell Analysis 3D Cell Analysis .




Previous work

Mouse (mDPC + Ls8)

[ 3D Organoids ]
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Jerbaka et al., submitted to the Journal of Tissue Engineering



Project goals

3DBioDENT project:

3D models of human tooth development containing
patient-specific mutations (VUS)

Bell stage 3D models
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Functional validation in vitro

ameloblasts

enamel

odontoblasts

dentin ‘
pulp
follicle Reduce patient diagnostic

wandering

Mitsiadis & Graf, Birth Defects Research (Part C), 2009



Methodology

Cell-accumulation method

Fibronectin-Gelatin nanofiims

(FN/G), coating of hDPSC Low adhesion plate

+ Fibronectin (FN) + Gelatin (G) FN/G-coated cell Organoid formation (7 days)
& differentiation (15 days)
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Nishiguchi et al., Advanced Materials 2011
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Bilayered organoids
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Ameloblast differentiation

Experiment 1 Experiment 2




* 3D models (Varvara GRIBOVA):

- Organoid optimisation Dr. V. Gribova Eve Suss

- Gene & protein expression

> . 3D models with VUS
\ 4

Diagnosis

- CRISPR/Cas9 modification =» selection
/ _ W

 Genome editing (Eve SUSS):

- Transfection protocol setup




3D culture in hydrogels and bioprinting
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