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Proof-of-concept of gene therapy for X-linked hypophosphatemia
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INTRODUCTION RESULTS

» X-linked hypophosphatemia (XLH) is a rare skeletal

disorder due to mutation in PHEX gene leading to
Increased levels of fibroblast growth factor 23 (FGF23) Figure 1: Expression of the NaPi2a transporter mRNA in kidney Figure 3: Trabecular and cortical bone microstructure (femur) Figure 4: Von Kossa staining (proximal tibia) Figure 5: Femur and tibia length

(1,2) 1\ 1\ ¢ ll NaPi2a Kidney Hyp-Duk Hyp-Duk A WT Hyp-Duk
: . .. . —AAV-CFGF23 AAV-cFGF23 -C
PHEX =—> FGF23 = co-transporter  \(§ v' One-month-old Hyp-Duk mice were injected with T A = PES AAV:cFGF23

«— AAV8 expressing sp7-cFGF23co-cIFIX-Alb (AAV- S e Sraae > 3
Hypophosphatemia — Renal phosphate waisting cFGF23) and sacrificed three months after injection S e TN “ -
Low levels of 1,25(0H)2D Low renal synthesis of 1,25(OH)2D PBS-injected WT and Hyp-Duk mice served as o e Y | e
controls TRy A YA B £
AAV-cFGF23 treatment led to the restoration of
expression of the NaPi2a transporter mRNA (Fig.1)
as well as of the NaPi2a transporter protein in kidney
obtained with immunohistochemistry (Fig.2, arrows)
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Hypophosphatemia and low levels of active vitamin D due
to high FGF23 result in skeletal and osteo-articular
abnormalities (1,2)
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The conventional substitutive treatment (phosphate+active

vitamin D analog) Is associated with severe long-term side .
. Statistical analyses were performed by ANOVA (** p < 0.01; **** p < 0.0001; ns: not
effects (1,2) sl pes; ea s el oees  res m significant). All data are shown as mean + SD (n=14-16 mice per group)

Monoclonal antibody against FGF23 has been approved for PBS :é:i Statistical analyses were performed by ANOVA (% p < 0.001: ** p < 0.0001: ns: Ihree months afterAAV—cFGF23 treatment, micrq-compu_ted tor_nography (micro-CT) analysis and histologi'cal analysis revealed: |
XLH but still remaining a high-cost lifelong therapy (3-7) < - not significant). All data are shown as mean + SD (n=14-16 mice per group) Complete restoration of_ the trabecu_lar bong (Flg._3A), in partlcglar, the bone volume—to—total volume ratio and th_e num_ber of trab_eculae (Fig.3B-C)
Hyp-Duk v Improvement of the cortical bone (Fig.3D), in particular, the ratio cortical to total cross-sectional area and the cortical thickness (Fig.3E-F)

v’ Increased bone mineralization and decreased amount of osteoid (non-mineralized collagenous matrix (arrows), a feature of osteomalacia) (Fig.4A-B)
v’ Elongation of femur and tibia together with a general amelioration of the distorted epiphysis and diaphysis (Fig.5A-C)
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Figure 2. Expression of the NaPi2a transporter in the kidney, obtained with immunohistochemistry

Proof-of-concept of gene therapy: Figure 6: Micro-CT images of sacroiliac joint and scoring of sacroiliac degeneration .

one |nject|on to rescue the bone phenotype WT Hyp-Duk yp-bu B , '****;;****, v The treatment rescued.3|gns of sacr0|l!a_1c arthritis b_oth |rT
in a murine model of XLH PBS AAV-cEGE23 PBS AAV-cFGF23 terms of morphology (Fig.6A) and sacroiliac score (Fig.6B):
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METHOD

Gene therapy approach for XLH
- Adenovirus vector (AAV) L{C-terminal tall FGF23->

iver-targeting=> S  — i CONCLUSIONS REFERENCES ACKNOWLEDGEMENTS

o ARV Statistical analyses were performed by ANOVA (** p < 0.01; *** p < 0.0001; ns:

cFGF23 not significant). All data are shown as mean = SD (n=14-16 mice per group)
Hyp-Duk

NaPi2a transporter

hlood=> AAV cFGF-23 |-
Kidhey->

ninding FGFR1->

nlocking FGF23 pathway - '

™M NaP2a
co-transporter
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