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Role of  GNAS and HDAC8 in Fibrous Dysplasia
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FIRST AIM

Use of CRISPR/Cas9 on GNAS mutated
gene in human FD BMSCs

Use of CRISPR/Cas13 on HDAC8 to
interfere with HDAC8 activity in FD BMSCs

Restore WT Gsα phenotypeReduce HDAC8 activity to restore
physiological osteogenic differentiation

SECOND AIM



CRISPR/Cas13 on HDAC8 – Material

Human FD CD146/MCAM cells

1: 5-GACGTGTCTGATGTTGGCCTNGG-3
2: 5-GCGGAAGATGGAGGAGCCGGNGG-3
3: 5-GTAGCAATTAACTGGTCTGGNGG-3 

HDAC8 sgRNA

Use of CRISPR/Cas13 on HDAC8 to interfere with HDAC8 activity in FD BMSCs

http://www.e-crisp.org

ori Cas13 Nickase

Donor vector
pDEST-IRES-puro-polyA

http://www.e-crisp.org/


0 h 72 h24 h

pLenti transfection:
• polybrene 8 mg/ml
• human FD BMSCs

Incubation at 37°C:
• 25 cm2 plastic flasks
• DMEM medium 
• 100 U/ml penicillin
• 100 μg/ml streptomycin
• 10% fetal bovine serum

Plating and proliferation Harvest

48 h

PuroR selection

Use of CRISPR/Cas13 on HDAC8 to interfere with HDAC8 activity in FD BMSCs

CRISPR/Cas13 on HDAC8 – Methods

PuroR



CRISPR/Cas13 on HDAC8 – In vitro results I

Graphic A. RT-PCR showing HDAC8 and TP53 mRNA level expression after FD BMSCs were cultured in osteogenesis induction medium for 7 days.

Graphic B-C. RT-PCR and western blot of HDAC8 and TP53 expression in FD BMSCs with CRISPR/Cas13 compared with the control.
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Use of CRISPR/Cas13 on HDAC8 to interfere with HDAC8 activity in FD BMSCs
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A
Graphics A-C. 1: RT-PCR showing osteogenisis marker
mRNA expression. 2-3: western blot analysis of
osteogenesis markers. Data collected from FD BMSCs in
osteogenesis induction medium for 7 days.

CB

FED
Graphics D-F. RT-PCR and western blot of osteogenesis
marker expression in FD BMSCs with CRISPR/Cas13
compared with the control.
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Use of CRISPR/Cas13 on HDAC8 to interfere with HDAC8 activity in FD BMSCs

CRISPR/Cas13 on HDAC8 – In vitro results II
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b = bone tissue
ft = fibrous tissue
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Use of CRISPR/Cas13 on HDAC8 to interfere with HDAC8 activity in FD BMSCs

CRISPR/Cas13 on HDAC8 – In vivo results
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Use of CRISPR/Cas9 on GNAS mutated gene in human FD BMSCs

CRISPR/Cas9 strategy – Material and Methods



CRISPR/Cas9 on GNAS – Material and methods

Donor vector
pDEST-IRES-puro-polyA

Human FD CD146/MCAM cells

Use of CRISPR/Cas13 on HDAC8 to interfere with HDAC8 activity in FD BMSCs

GNAS gsRNA

1: 5-GAGGCGATTGAAGTACGTGCNGG-3
2: 5-GCTGCTTCTAGGTAATGCGGNGG-3

http://www.e-crisp.org

ori

adapted by: Watanabe et al., 2020 

http://www.e-crisp.org/


CRISPR/Cas9 strategy - In vitro results

adapted by: Piersanti et al., 2010 
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Graphic C. RT-PCR showing osteogenic marker quantification in 
GsαWT-transduced BMSCs.
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Graphic A-B. cAMP levels in FD BMSCs and control cells analyzed by ELISA .
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b = formation of abundant bone
ft = fibrous tissu
ha/tcp = hydroxyapatite/tricalcium phosphate
hem, meg = megakaryocytes
ad = adypocites
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CRISPR/Cas9 strategy - In vivo transplant expectations

Use of CRISPR/Cas9 on GNAS mutated gene in human FD BMSCs

Scramble BMSCs Cas9-GNAS-1 BMSCs

HA intraossicle

Scramble BMSCs

Cas9-GNAS-1 BMSCs



Conclusions

CRISPR/CAS13 STRATEGY CRISPR/CAS9 STRATEGY

• In vitro collected data show restoration of
normal mRNA and protein expression levels in
FD BMSCs transfected with CRISPR/Cas13
donor vector;

• In vivo treatment in mice shows normal bone
tissue developement, resulting in a WT-like
phenotype;

• These results suggest that HDAC8 could be a
potential hopeful therapeutic target to fight
Fibrous Dysplasia in BMSCs.

• Innovative CRISPR technology allows to
correct specifically the GNAS mutation to
effectively heal Fibrous Dysplasia;

• In vitro experiment demonstrates restoration
of cAMP normal level, resulting in a WT-like
expression of osteogenic markers;

• In vivo experiments showed ossicles
formation in treated mice.
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