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Marfan syndrome (MFS) is an autosomal dominant heritable disorder of connective tissue that affects
the cardiovascular, skeletal, ocular, and pulmonary systems, and 70% of patients have mutations in the
FBN1 gene, which encodes the major component of extracellular matrix microfibril fibrillinl. Recent
combined medical and surgical treatments have improved their life expectancy, but the comprehensive
measures to prevent multiple aortic aneurysms/dissections and osteopathic disorders, remain
insufficient, which progressively worsens throughout their long life with a decreased quality of life. In
this research project, we aim to create a new therapy based on the molecular mechanism underlying
the progressive aortic diseases and kyphoscoliosis.

MFS is traditionally considered to result from the structural weakness of connective tissue,
however recent investigation indicates that activation of transforming growth factor-p (TGF-B) and
angiotensin Il (Angll) signal pathways play crucial roles in the onset and progression of MFS and
related disorders. Angll receptor blockers (ARBs), such as losartan, can prevent aortic aneurysm
progression in a Fbn1(C1039G/+) MFS mouse model by inhibiting TGF- mediated ERK activation.



Losartan may be an attractive option for patients with MFS, but it did not have overwhelming clinical
efficacy, compared with p-blocker treatment, even though we experienced some patients with a
considerable preferable response. Thus, we here plan to perform chemical screening to identify agents
that regulate activated downstream signals of Angll type | receptor (AT:R) more selectively and/or
effectively than losartan. We also analyze the association between the FBN1 genotype and the
incidence and severity of kyphoscoliosis, and generate a suitable mouse model to study the molecular
mechanism of kyphoscoliosis.

(1) Development of new therapeutic drugs for aortic aneurysm in MFS

In this fiscal year 2016, we have developed cell-based high throughput screening assays for
monitoring (1) Angll-dependent AT1R-B-arrestin interaction via b-galactosidase enzyme fragment
complementation, (2) Angll-induced G protein signaling by NFAT transcriptional activity, and (3)
Angll-stimulated reactive oxygen species (ROS) production using dichlorodihydrofluorescein
diacetate (DCFH-DA) probe. In the next fiscal year, we will screen a collection of well-characterized
pharmaceutical agents (a library of existing drugs, n=1,500 compounds) to discover promising
candidates for drug repositioning.

(2) Research on the development of skeletal disorders in MFS

We analyzed the association between the FBN1 genotype and the incidence and severity of
kyphoscoliosis, and found that patients with haploinsufficient FBN1 mutations are affected more
frequently and more severely than patients with dominant-negative FBN1 mutations. Thus, we are now
developing bone-specific Fbnl knockout mice presumably mimicking the severe type, and will
analyze the processes of endochondral ossification and spinal deformity, and the effect on bone density
in the next fiscal year.
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