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Fibrous Dysplasia

etiology

▪ Mutation in GNAS gene
▪ Post-zigotic mutation

GNAS encodes the  subnit of a G protein

clinical signs

miRNAs and FD

HDAC and FD

YU FU et al. 2021

a chronic problem in which scar-like tissue grows in place of normal bone. FD shows multiple phenotypes.

GNAS locus

Xiao et al. 2021



Aim of the project

START

FD shows multiple 

phenotype

HCDA8, miRNA25, miRNA 181 have

an important role in FD

FD Phenotype / HCDA8, 

miRNA25, miRNA 181:

Could they be interdependent?

Test: levels of HDAC8 and miRNAs

in FD preosteoblast cells and in FD

osteoblast cells

Test: levels of osteogenesis marker

genes and Mc Cune marker genes

Test: HDAC8 and 

miRNAs interaction Test: HDAC8 silencing Test: in vivo results Conclusion
FINISH

Xiao et al. 2021 YU FU et al. 2021 Lagrand et al 2021



In different osteogenesis stage FD cells have different levels of HDAC8 and miRNAs

Osteogenic differentiation GsaR201C mutation in BMSCs t=10gg e t=21gg

HDAC8 and miRNAs levels in FD pre-osteoblasts cells and in FD osteoblasts cells

FD Pre-osteoblast FD Osteoblast
Higher level of HDAC8             High level of HDAC8
Lower level of miRNA 25         Low level of miRNA 25

miRNA 181                               miRNA 181 

HDAC8 – miRNA 25– miRNA 181 

Are they important in ostegenesis?

Are they important in FD phenotype?

* * * *



In FD cells osteogenesis marker genes are altered and in pre-osteoblasts there are some Mc Cune Albright marker genes

FD Pre-osteoblasts FD osteoblasts
Different level of osteogenesis marker         Different level of osteogenesis marker
High level FGF23                                               Low level FGF23
High level IL- 6                                                   Low level IL- 6
High level GH                                                    Low level GH

In FD preosteoblasts cells there is a more severe phenotype

Could it be due to an interaction between

HDAC8 and miRNAs?

could miRNAs be target genes of HDAC8?



HDAC8 interacts with miRNA-25 and miRNA-181

The six primer to cover the human miR-25/ mi-181 promoter region 

ChIP assay Luciferase assay

Lower level of miR-25
miR-181

Low level of miR-25
miR-181



HDAC8 silencing rescues expression of miRNAs and osteogenic markers 

HDAC8 siRNAs efficencing test

Effect of HDAC8 silencing on osteogenic and Mc Cune Albright marker genes



Control      P-FD           O-FD

In vivo effects of FD pre-osteoblast/osteoblast cells transplantation in nude mice

O -FDControl

Control O- FD P-FD

Adapted from Zhao et al 2018

P-FD mice

O-FD mice
O-FD mice

P-FD mice

P-FD

P-FD O-FD



Conclusion



Future perspectives

• Clarify the regulative role of miRNAs in the osteogenesis
• Verify if the knock-down of HDAC8 could rescue the FD phenotype in vivo in 

an inducible/conditional FD-mouse model (Zhao et al., 2017)
• Evaluate the possible role of HCDAC – miRNAs interaction in other cell types

implicated in FD pathology
• Evaluate if the HDAC upregulation affects the expression of other genes
• Generate a in-vivo McCune Albright model

Limits and Pitfalls

• Focused on limitated aspects of FD histophatology
• Actual absence of a in-vivo McCune Albright model



Material and costs

Bone Marrow Mesenchymal Stem Cells, Frozen   1 million/vial stemexpress 817,74

Lentivirus Santa cruz biotechnology                                                                                                     445,00

Alkaline Phosphatase detection kit ScienCell Research Laboratories 350,00

Chromatin Immunoprecipitation Kit                                                                                                                          565,00

Antibodies 500,00

Primers                                                                                                                      480,00

Luciferase Assay System                                                                                                                       150,00

Osteogenic differentiation kit                                                                                                                          400,00

PhD researchers ≃ 43.200,00

€

Timeline:  2 years

≃ 50.000 €TOT
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