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Departments:

• Development and stem cells

• Functional genomics and cancer

• Translational medecine and neurogenetics

• Integrated structural biology

➢ Founded in 1994 with the support of CNRS, Inserm,
University of Strasbourg and pharmaceutical
company Bristol-Myers-Squibb
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The Institute



• Incidence: 1:12000

• Defective Enamel formation (Ameloblasts)

• Hypoplastic (quantitative defect), hypomineralisation, or 

hypomaturation (qualitative defect) 

Amelogenesis Imperfecta

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

• Incidence: 1:8000

• Defective Dentin formation (Odontoblasts)

• Discolored and weakened dentition

Dentinogenesis Imperfecta/ Dentin Dysplasia

Oro-Dental Genetic Disorders
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Context

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

Prof. A. Bloch-Zupan



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

Targeted DNA sequencing: GenoDENT NGS panel
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Previous work

Dr. T. Rey
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Previous work

Dr. Fadi JERBAKA

Dr. I. M. BUGUENO

+ Soufian 
EL-FALOUSSI

In vitro models



Jerbaka et al., submitted to the Journal of Tissue Engineering

3D Organoids
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Previous work



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

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

3DBioDENT project:
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Project goals

Reduce patient diagnostic 
wandering

Functional validation in vitro

Bell stage 3D models



Methodology

Nishiguchi et al., Advanced Materials 2011

Cell-accumulation method

Fibronectin-Gelatin nanofilms

Artificial nanomatrix Improved viability
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Bilayered organoids

Results

0

200

400

600

800

1000

1200

1400

FN/G NC

D
ia

m
et

er
, p

x

Coll 1 / FAM83HF

DSP / AMELX

Odontoblast differentiation

FN/G-coated

COL1 / 
FAM83H / 

DAPI

Non-coated

Sample preparation

Organoid formation

9



Results

Ameloblast differentiation

Experiment 1 Experiment 2
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Eve SussDr. V. Gribova

• 3D models (Varvara GRIBOVA):

- Organoid optimisation

- Gene & protein expression

• Genome editing (Eve SUSS):

- Transfection protocol setup

- CRISPR/Cas9 modification ➔ selection

3D models with VUS

Diagnosis

Perspectives



Perspectives

+
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Bioink Cells

3D culture in hydrogels and bioprinting
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