Supplementary Methods
Histology, immunohistochemistry (IHC), and immunofluorescence (IF)
Hematoxylin and eosin (HE) staining was performed to standard protocols, as previously described. Histological damage scoring was also conducted according to previously published protocols 
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. Scoring for crypt damage, depth of inflammation, and total inflammation was similar to our previous study 
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. All histology was assessed by QuPath
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 and validated by qualified pathologists in a blinded manner. IHC or IF was performed as previously described
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. Antibodies included Satb2 (Santa Cruz, sc-81376; Abclonal, A20220), Muc2 (Abcam, ab272692), ChgA (Santa Cruz, sc-376827), Dclk1 (Abcam, ab109029), GLP-1 (NOVUS, NBP2-23558), PYY (Cell Signaling Technology, 24895), and Ki67 (Cell Signaling Technology, 12202).
Flow cytometry 
The colon was opened longitudinally, rinsed with PBS, and cut into 2-cm fragments. These fragments were transferred to a 15-ml conical tube (Falcon 2070) with 10 ml EDTA-DTT-PBS solution containing 30 mM EDTA and 1.5 mM DTT. The tube was incubated in a water bath at 37℃ for 10 minutes and then shaken at an acceleration of 2.5g-3.5g along the long axis for 30 seconds. The residual intestinal tissue was discarded, and the crypts were collected by centrifuging at 1000g at 4℃ for 5 minutes. After discarding the supernatant, the crypts were re-suspended in DPBS containing 10% FBS and centrifuged again at 1000g at 4℃ for 5 minutes. The supernatant was discarded, and the crypts were transferred to a 15ml conical tube containing 10 ml of Dispase-HBSS solution, including 0.3 U/ml Dispase. The tube was placed in a water bath at 37℃ and shaken at an acceleration of 3-3.5 g along the long axis for 15 seconds every 2 minutes for a total of 4 cycles to separate the crypts into single cells. Subsequently, the cells were sequentially filtered through a 70-μm and a 40-μm nylon mesh to remove cell debris and sticky cells, centrifuged at 1000 g at 4℃ for 5 minutes, re-suspended in HBSS for washing, and then re-suspended in 1ml of DMEN medium for cell counting. Aliquots of 1 × 106 cells of the above tissues were incubated with antibodies or solutions, including Zombie Aqua solution (Biolegend, 423101), EpCAM antibody (Biolegend, 118206), fixation / permeabilization solution (Thermo Fisher Scientific, 00-5523-00), Ki67 (Biolegend, 652411), and Satb2 (Abcam, ab196536). Flow cytometry was performed using FACScan (BD Biosciences), and data were analyzed by FlowJo software (version X.0.7; Tree Star Inc.).
Organoid culture and treatment
Murine colons were longitudinally opened, cut into small pieces, and washed with cold Dulbecco phosphate-buffered saline (DPBS) using a 10-mL pipette pre-wetted with DPBS containing 1% BSA. The tissue pieces were allowed to settle for 30 seconds to facilitate sedimentation through gravitational forces. The resuspension/sedimentation procedure was repeated typically 15–20 times until the supernatant became clear. Subsequently, the tissue pieces were incubated in 2-5 mmol/L EDTA cold buffer for 20 minutes on ice. After removing the EDTA buffer, the tissue pieces were resuspended in cold DPBS containing 0.1% BSA. Using a 10-mL pipette to isolate intestinal crypts, they were settled for 30 seconds to facilitate sedimentation through gravitational forces, and the supernatant was removed. This resuspension/sedimentation procedure was typically performed 6–8 times. The supernatant was then filtered through a 70-μm nylon mesh into a clean 50ml tube to obtain the first fraction. This step was repeated 4 times until the supernatant did not contain crypts. The mixture was then centrifuged at 200g for 3 minutes to separate crypts from single cells. The precipitate was resuspended with an appropriate amount of DMEM/F12 medium and Matrigel, and 30 μl of the mixture was aspirated and added to the center of each well of a preheated 48-well plate to form a dome. After incubating it for 10 minutes, 200 μl of complete organoid growth medium at room temperature was added to each well.
A 48-well plate containing colonic crypt-like organoids was exposed to X-ray irradiation within a biological irradiator. Specific parameters were set as follows: a source-plate distance of 40 cm, an absorbed dose rate of 1.225 Gy/min, and a radiation duration of 98 s. The cumulative radiation dose reached 2 Gy. Subsequently, organoid cultures derived from Satb2 knockout mice and control mice were photographed. A comparative analysis was conducted to assess the morphology, survival rate of the organoids, and the number of buds per surviving organoid.
Fresh intestinal biopsy specimens were placed in tissue preservation solution (Mogengel Biotech, MA-0817H001S) and transported to the laboratory on the same day for organoid culture. The method for isolating intestinal crypts was as previously described, and the organoid culture method was also the same, with the exception that the organoid growth medium (Mogengel, MA-0817H001S) was different. Organoids were passaged after approximately 3 weeks of culture. One day after passaging, PYY was added at a concentration of 10 pmol for 4 consecutive days. Organoid survival rates and budding numbers were recorded, and on day 10, organoid cultures were collected for quantitative PCR to assess the expression differences of PPAR-γ downstream genes. The experimental methods were the same as previously described.
Cell culture 
The human colorectal cancer cell lines, including HCT116, RKO, and CACO2, as well as the 293T cell line, were obtained from the Cell Bank of the Chinese Academy of Sciences (Shanghai, China). The cell culture procedures and authentication methods were previously described 
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RNA extraction, real-time polymerase chain reaction
Mice mucosal tissue RNA extraction was similar to our previous study. Real-time polymerase chain reaction (RT-PCR) was conducted using SYBR Green Mix (Applied Biosystems, US); primers are listed in Supplementary Table 2.
Nuclear Extraction
To examine the intracellular localization of PYY, Caco2 and 293T cell lines were treated with PYY (10 nmol) in their respective culture media. After incubation periods of 4, 8, 12, and 24 hours, cytoplasmic and nuclear proteins were extracted using the Beyotime Kit (Cat. No.: P0028). Subsequently, immunoblotting techniques were employed to assess the presence of PYY in both cytoplasmic and nuclear protein extracts, following established protocols
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Transfetion and Luciferase assay 
The siRNAs for SATB2 and negative control (NC) were the same as our previous study 1. Transient transfection was conducted using Lipofectamine 2000 (Invitrogen, USA) according to the manufacturer’s protocol. Cells were lysed 48 hours post-transfection, and the fluorescence intensity was measured using a luciferase reporter assay system (Promega). Each transfection included β-gal as a control. Experiments were performed in triplicate wells and repeated at least three times.
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