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Repairing of radiation-induced tissue damage by extracellular vesicles that
mediate iInteraction of tissue-specific stem cells
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In this study, we aimed at establishing the scientific foundation of novel
cellular treatment of radiation-induced organ damage as well as acute radiation syndrome by use of
mesenchymal stromal/stem cells (MSCs) and MSC-derived extracellular vesicles (EVs). Using
appropriate mouse hematopoietic cell transplantation models conditioned with total-body 1rradiation
(TB1), we have revealed that systemic infusion of human bone marrow-MSC-derived nanovesicles
prolonged the survival of mice with acute graft-versus-host disease (GVHD) and reduced the
pathologic damage in multiple GVHD/TBI-targeted organs, particularly that of the gastrointestinal
system. This effect was not reproducible when we used fibroblast-derived EVs, suggesting the special

characteristics of MSC-derived EVs. Also by using microarrays of microRNA, we found that
predominant presence of miR-125a-3p in BM-MSC-derived EVs as compared with fibroblast-derived EVs.
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proof-of-principle
1) MSC
Human MSCs (mesenchymal stromal/stemcell)  AllCells BM(bone marrow)
sample
(passagel) Passage3 BM-MSCs
2) EV
BM-MSCs (2x105 cells) 10 ml  serum-free medium (SFM)
SFM 24 2000g 30 0.2 ym
total exosome isolation reagent 4°C 1
10000g EV EV 4.48
mg/ml  4.23 mgXx10° particle/ml
3) GVHD
79 C57BL/6 (B6) DBA/2 D2 B6D2F1 BDF
GVHD B6 1x107 8 Gy
BDF1 GVHD 5

200 pL.  saline EV
200 uL.  saline  2x10% human BM-MSCs/kg EV



4) RNA
RNA  miRNeasy Mini Kit (Qiagen, Hilden, Germany) human BM-MSC-
NHDF-derived EVs RNA 3D-Gene miRNA

microarray analysis system (Toray Industries)
NCBI Gene Expression Omnibus (microarray accession number is
GSE99082)

BM-MSC-derived EVs  aGVHD

GVHD EV GVHD CD62-

CD44+ effector T cell CD62+CD44- naive T cell BM-MSC-derived EVs
Tcell naive phenotype effector phenotype
MicroRNA BM-MSC-derived EVs
microRNA profile  normal human dermal fibroblasts(NHDFs)-derived EVs miR-
253a-3p  upregulation downregulation
EV EV RNA
MSC-EV RNA
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