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[Summary]

Achondroplasia (abbreviated as ACH) and Thanatophoric dysplasia (abbreviated as TD), one of the skeletal
dysplasias, occur in the FRGR3 gene mutation and show metaphyseal dysplasia due to abnormal growth cartilage
and is a disease without an effective therapeutic agent. The Tsumaki group developed iPS cells from the patient's
skin fibroblasts to form cartilage tissue and constructed an in vitro FRGR3 abnormality disease model with disease-
specific iPS cells. In addition, using this cell model, it was shown that statins may be effective for treating FGFR3
abnormality.

As a candidate for a therapeutic drug for FGFR3 abnormality disease, candidate drug was determined as
pitavastatin from basic research and drug review with the aim of developing statins. We conducted nonclinical
studies using pitavastatin. If it becomes possible to conduct a statin trial, it will be an efficient development as drug
repositioning. In parallel with the elucidation of the mechanism of action of statins, we searched for drugs that do
not affect cholesterol metabolism. In parallel, we examined protocols for clinical trials. Based on these data,
PMDA's face-to-face advisory of the first round could be carried out.



[PMDA face-to-face advise]

In PMDA's face-to-face counseling, the biggest problem was safety testing. Pitavastatin is approved as a treatment
for familial hypercholesterolemia in children older than 10 years in Japan. However, the trial planned in this study
is 4 years old at the age of 4 years, 6 years old at the latest if it is achondroplasia, we are considering administration
immediately after birth in Thanatophoric dysplasia. In that case, PMDA is required to conduct safety testing using
large animals. Although this is assumed to be a Beagle dog, implementation cost is extremely high, and it is difficult
to deal with this research budget.

Where this expensive research fee is to be applied from another budget, it is necessary to make sure that the effect
in the trial will definitely be shown more reliably, so it will be more effective in the effectiveness test of nonclinical

trials We focused on efficacy testing with the goal of doing things, and clarified the pathology in parallel.

[ Nonclinical study and action mechanism clarification]

For nonclinical studies, it is necessary to investigate what action is taken on mice when aligning statin exposure
with humans. The exposure level was taken as blood concentration. Therefore, in order to know the dose of the
statin necessary for obtaining in the mouse the blood concentration equivalent to the effective blood concentration
in humans, various amounts of statin are orally or subcutaneously or intraperitoneally administered to mice And
examined the blood concentration at each occasion. Statins were administered to the model mice under the dosage
obtained thereby, and the effectiveness was examined. In addition, in order to conduct more accurate nonclinical
studies, we planned to prepare model mice that reproduce disease pathology more faithfully than existing model
mice.

Regarding the mechanism of action of statins, we considered that statins inhibit HMG-CoA reductase, thereby
reducing metabolites. Therefore, candidates include inhibitors of molecules that control the activity of HMG-CoA
reductase, and compounds that inhibit the activity of metabolites. These inhibitors and compounds were added to
diseased iPS cell derived cartilage system to evaluate whether cartilage formation recovered or not. By adding one
inhibitor of the metabolite, diseased iPS cell derived cartilage was recovered. Therefore, knockout mice of the gene
encoding the transferase of the product were obtained and crossed with achondroplasia model mouse to examine
whether phenotypic recovery was observed. Through evaluation of these inhibitors and compounds, we will obtain
information necessary for searching for new therapeutic agents that are expected to reduce side effects by controlling

the production of metabolites more selectively.

[ Clinical Protocol]
We are consulting research design of nonclinical studies targeting ACH model mice. We still can not proceed to

clinical trials, so we validated the effects of combined use of statins and other drugs in vitro and in vivo.
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