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Marfan syndrome and related disorders cause connective tissue dysfunction, sometimes
resulting in life-threatening events. There is no drug to prevent disease progression.
Therefore, any drug stopping the disease progression would greatly improve the quality of
life. This study is aimed for the rapid development of therapeutic drug by evaluation of
disease model animals, screening of existing drugs (drug repositioning) and establishment of
disease cohort. Based on our experience of drug repositioning, we are taking the same
approach for drug screening. Also, based on our experience of making disease registry, we
are increasing the number of patients for registry (aiming for more than 1,000 patients) and
collecting patients’ information and samples. In addition, we have established a new porcine
animal model for Marfan syndrome, which we have confirmed features similar to human
Marfan syndrome. Therefore, this model will be suitable for future examination for candidate
drugs. We have also established de-differentiated fat cells (DFAT cells) from model animal
as well as controls. We have found that DFAT cells can be utilized for drug screening since
the monitoring the cell differentiation characteristics can be modified by drugs. Also, we have
established DFAT cells from Marfan patients as well as controls. Combined with animal and
human cells, we now have a good tool to screen drugs and obtained several possible candidate
chemicals. In addition, disease-derived iPS cells is a powerful tool for developing the
therapeutic drugs. Therefore, Skim-derived fibroblasts were established from 4 cases of
Marfan syndrome and 3 cases of Lois-Death syndrome, and the iPS cells were then
established using the newly developed Sendai virus vector. Next, we found the induction
conditions of vascular endothelial cells from the iPS cells. The iPS cell-derived vascular
endothelial cells were purified by FACS and succeeded in obtaining 100% of vascular
endothelial cells. The tube formation assay was also established as functional analysis of
vascular endothelial cells.

These research results will facilitate the rapid screening and development of drugs for

Marfan and related disorders.
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