


Isolated FD

(monostotic, polyostotic)

Mc-Cune Albright syndrome

(FD, endocrine lesions, skin hyperpigmentation)

Mazabraud’s syndrome
(FD, intramuscular myxomas)
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craniofacial FD appendicular FD

bleeding and compression fractures and deformities



bone

fibrous tissue



FD tissue

FD ossicle
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Riminucci et al, 2003
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PED pediatric patients; AD adult patients; PW phosphate wasters
NPW non-phosphate wasters

Riminucci et al, 2007
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PNA clamping/PCR
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Frequency of mutated CFU-F
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Pt A, 16 yr
84% mutated CFU-F

Pt B, 48 yr apoptosis in FD (tunel stain)
0 mutated CFU-F

Kuznetsov et al, 2008
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1. Molecular pathology of FD
Adaptive mechanism countering the mutation

Pathogenetic mechanism downstream the mutation

2. Proof-of-principle for gene therapy

Lentiviral vector+GsaR201c

human skeletal stem cells (normal donors)
—p

mouse pluripotent stem cells



Human skeletal stem cells

Piersanti et al, 2010
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osteoblasts

skeletal progenitors/stem cells

vascularity
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FGF23
J_ humoral, indirect

mineralization

MGP

local, direct

mineralization

C1 C2 C3 P1P2 P3 P4nP4.
I Rt P
g -actin

RT-PCR (FD hBMSC)
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dominant, gain of function mutations selective down-regulation of the
ubiquitously expressed gene mutated GNAS allele

GsaR?01C siRNA

vector nucleotides sequence
LV-siGsa-human 407-425 gdcgcagegtgacgacaac
LV-siGsa.""¢1 839-857 ttegetgetgtgtectgac
LV-SiGSCtRzmc-z 838-856 cttegetgetgtotectga
LV-siGsa "¢ 3 835-853 ctgcttocetgetgtgtee
LV-siGsa ™% 4 845-863 getgtgtectgacctetyg
LV-siCtr - caccgacctcgactgttgg
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1. Development of therapies
drug testing, cell therapy, gene therapy
2. Natural history and pathogenesis of FD

role of mosaicism

inheritance

post-natal development of lesions
evolution and heterogeneity of lesions

1. Mice with constitutive and ubiquitous expression of the transgene
LV-EF1a-GsaR?%1€ mice, LV-CMVeGFP-hPGK-GsaR2%1C mice

2. Expression of the transgene restricted to osteogenic cells
2.3 Col1A1GsaR2%1C mice
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lentiviral vectors ,
transgene expression

cAMP in bone cells
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thyroid hyperplasia

Leydig cell hyperplasia

Tg 5 mo. muscle myxoma
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% LV-EF-GsaR?01C

mice

age (mo)
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LV-EF-GsaR?%1C mice
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Osteogenic differentiation assay

TO T1 T2 T3 T4
1 week 2 weeks 3 weeks 4 weeks



LV-EF-GsaR201C/FVB

LV-PGK-GsaR201C/B6

COL1A1-GsaR201C/FVB

radiography qBSE imaging

LvV-EF-GsaR201C/FVB

LV-PGK-GsaR201C/B6

COL1A1-GsaR201C/FVB
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