Supplementary Figure Legends
Supplementary Figure 1. Optimization of the radiation dose and observation time
(A) Live/dead staining was used to compare the degree of cardiac organoid injury at 24 h and 48 h after X-ray radiation, which indicated greater damage at 48 h (right) than at 24 h (left). Scale bar: 100 μm. (B) Live/dead staining was used to compare the degree of cardiac organoid injury at 48 h after treatment with different doses of X-ray radiation, and a radiation dose of 20 Gy was selected. Scale bar: 100 μm.
Supplementary Figure 2. Ultrastructure of cardiac organoids observed using the TME. No obvious abnormalities were observed in the Golgi apparatus, endoplasmic reticulum or nucleus. Ga=Golgi Apparatus, M=Mitochondrion, L=lysosomal, M= mitochondria, G= glycogen. Scale bar: 2 μm. 
[bookmark: _GoBack]Supplementary Figure 3. The expression of inflammation and fibrosis related genes of cardiac organoids detected by RT-qPCR. The expression levels of inflammation related genes (A) and fibrosis related genes (B) of cardiac organoids after X-ray irradiation and UCMSCs-sEVs treatment. n=4.
Supplementary Figure 4. The expression of necroptosis related genes of cardiac organoids detected by RT-qPCR. The expression levels of necroptosis-related genes of cardiac organoids after X-ray irradiation and UCMSCs-sEVs treatment. n=4. 
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