.

) <

The University of Osaka
Institutional Knowledge Archive

ONO-1301 Enhances Post-transplantation Survival
Title of Human Induced Pluripotent Stem Cell-derived
Cardiac Tissue Sheet by Promoting Angiogenesis

Author(s) |[Qu, Xiang

Citation | KPrKZ, 2023, {Et:m

Version Type

URL https://hdl.handle.net/11094/92866

rights

PUOEB/LRWVWEHIH I ERNBERRRNEEEL
2, EXIRKATZEOHRRDENEZ AL TWE
Note T, EXDTHRAZ CHLEDIHZEIE. <a
href="https://www. Library. osaka-

u.ac. jp/thesis/ficlosed”> KR KZEDBLHTICDW
T/adE TSREI W,

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



[Format-P02]

wmoxX N o ®" o #EH OE
Synopsis of Thesis

K 4

Name

o0
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(B #9(Purpose) ]
Transplanting human induced pluripotent stem cell-dorived cardiomyocyte (hiPSC-CM) tissue sheets cffectively
treat ischemic cardiomyepathy. Cardiac functional recovery relies on graft survival and angiogenesis played
an important part. ONO-1301 is a synthetic prostacyelin analog with pro—angiocgenic factor preduction effects
We hypothesized that the application of slow-release ON0O-1301 scaffold in hiPSC-CM tissuc shect

transplantations could promote host—graft angiogenesis and enhance tissue survival and therapeutic effect.

(5 &7 6 UM R (Metbods/Results) ]
Methods: We developed hiPSC-CM tissue sheets with ONO-1301 slow-release scaffold and cvaluated their
morphology, gene expression, and effects on angiogenesis. Subsequently, three sheet layers were transplanted
into a rat myocardial infarction (M1} model. Left ventricular ejection fraction, genc ecxpression in the Ml

border zone, and angiogenesis effects were investigated 4 weeks after transplantation

Results: ln vitro assessment revealed that ONO-1301 was slowly released, upregulating the expression of
angiogenesis-related genes and promoting angiogenesis. Transplantation data demonstrated that ONO-1301
administration positively correclated with graft survival in vive. Cardiac tissue as thick as "900 pm was
retained in the ONO (+) treated group. Additienally, left ventricular ejection fraction of the ONO (+) group
was significantly enhanced, when compared to that of the ONO {-) group. ONO (+) group showed significantly
improved interstitial fibrosis, higher capillary density, incrcased number of mature bloed vessels, along

with an enhanced suppiy of oxygen and nutrients

{# #%(Conclusion)]
We developed slow-release ONO-1301 scaffold for cardiac tissuc engineering. It provided an efficient delivery
method that tripled the number of transpianted cells. The slow release of ONO-1301 promotes angiogenesis between
the host and graft and improves nutritional and oxvgen supply, thereby enhancing the survival of transplanted

cells, effectively improving ejection fraction and therapeutic cffects
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