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(Z=  ZE) Research project to decipher the mechanisms that promote aging by use of disease-

specific iPS cells derived from patients with progeroid syndrome
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Analysis of WS-iPS cell-derived mesenchymal stem cells and development of a screening system for aging
(1) Mesenchymal stem cells (WS-MSCs) were induced from iPSCs derived from Werner syndrome (WS)
patients (WS-iPSCs) was performed to elucidate its aging mechanism. We performed gene expression
analysis of WS-MSCs and compared them to gene-repair iPSC-derived WS-MSCs. Premature senescence,
inflammatory changes and epigenome-related gene changes were prominent in WS-MSCs.

(2) In collaboration with Kyoto University, microRNAs that are significantly increased or suppressed in
WS-MSC cells were identified.

(3) Using the promoters of microRNAs upregulated in WS-MSCs, we created a system that expresses GFP
in response to senescence-associated secretory phenotype (SASP). This senescence reporter system was
introduced into WS-MSCs.

(4) Refractory skin ulcers have the greatest impact on the quality of life of WS patients. To elucidate the
pathogenesis of this condition and to validate a therapeutic approach, WS-MSCs were administered to a
mouse skin ulcer model and compared with wild-type MSCs. The results showed that WS-MSCs had a
lower wound-healing effect than wild-type MSCs due to decreased gene expression of various growth

factors.

Establishment of an atherosclerosis model using WS-iPS cell-derived cells
(5) To elucidate the mechanism of atherosclerosis in WS, we established a culture system to induce
individual differentiation of macrophages, vascular endothelial cells, and vascular smooth muscle cells
from WS-1PS cells, and successfully reproduced its pathological conditions.
(6) Activation of endogenous interferon signaling in macrophages contributes significantly to the

promotion of atherosclerosis in WS, and the downstream molecular mechanisms were partially clarified.

Elucidation of novel aging mechanisms using fibroblasts derived from WS patients

(7) In fibroblasts from WS patients, an abnormal increase in a specific metabolite, which is assumed to be
related to mitochondrial function, was observed. It was also found that a culture medium that suppressed
this metabolite pathway inhibited cellular senescence of fibroblasts. This metabolite may be useful not
only as a marker of WS but also as a marker of general aging.

(8) Increased endoplasmic reticulum stress was observed in fibroblasts, blood cells, and skin tissues of WS
patients. Intervention to suppress ER stress inhibited successive aging, strongly suggesting that ER stress
contributes to the progression of aging in WS patients.

(9) Genome analysis of blood cells from WS patients revealed that blood cells from patients with AML,
MDS, or MDS/AML showed TP53 mutations.



