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Plasma Sample Collection
Peripheral blood was drawn from all participants into tubes containing ethylenediaminetetraacetic acid (EDTA) as an anticoagulant on the day they were enrolled. Following this, the samples underwent centrifugation at 1500 × g for 15 min at 4°C. The resultant upper layer, which is the plasma, was carefully transferred to fresh tubes. These plasma samples were then stored at -80°C, awaiting subsequent analyses.

Isolation and Characterization of Plasma Neuron-Derived Exosomes
Plasma samples were sent to the Shanghai Nyuen Biotechnology Co., Ltd. (abbreviated as Nyuen Biotech, Shanghai, China), where neuron-derived exosomes were immunocaptured from the human plasma using a biotinylated antibody against the human neural cell adhesion molecule (NCAM). An NCAM antibody from Santa Cruz Biotechnology, TX, USA, weighing 5ug, was labeled with biotin through the EZ-Link sulfo-NHS-biotin system provided by Thermo Fisher Scientific, MA, USA. 100ul Dynabeads streptavidin beads, also from Thermo Fisher Scientific, MA, USA, were mixed either with or without the biotinylated NCAM antibody in 3% bovine serum albumin (BSA) and left to incubate for an hour on a rotational mixer at 4℃. Once washed, the beads were resuspended in 0.1ml of calcium and magnesium-free Dulbecco’s phosphate-buffered saline (DPBS, Thermo Fisher Scientific, MA, USA). 
In the next phase, 5ml of plasma was incubated with 1ml exosome precipitation solution from Nyuen Biotech and chilled at 4℃ for an hour. Post a centrifugation at 1500g for 30 min at 4°C, the resultant pellet was dissolved in 0.5 ml of DPBS infused with protease inhibitor cocktail. The suspensions then underwent an overnight incubation at 4°C on a rotational mixer, ensuring a gentle, continuous mix after adding the previously prepared beads in 0.1 ml of DPBS. Once this was completed and after a subsequent washing step, the beads were treated with 100ul of 0.5M glycine-HCl (with a pH of 3.0). Following this, they were magnetized, removed, and the exosomes that had been eluted were transferred to a different tube. This tube contained 22.5ul 1M Tris-HCl (with a pH of 8.0), ensuring the pH was neutralized. 
To verify the identity of the isolated exosomes, we conducted a Western blot analysis using specific antibodies targeted at both the exosomal marker (CD9 and TSG101) and the neuronal markers (NCAM and L1CAM). We utilized a polyclonal anti-human CD9 antibody (Proteintech, IL, USA), a polyclonal anti-human TSG101 antibody (Sino Biological, TX, USA), a polyclonal anti-human NCAM antibody (Proteintech) and a monoclonal anti-human L1CAM antibody (Thermo Fisher Scientific, MA, USA). These antibodies were applied in line with the guidelines provided by the manufacturer. For our negative controls, we utilized the beads-only group. 
The concentration and size distribution of the exosomes were assessed using nanoparticle tracking analysis (NTA). We analyzed the diluted exosomes (1:20) with the Nanosight NS300 instrument (Malvern Instruments, Malvern, UK). The exosomes scattered a focused laser beam, this scattered light was captured by a conventional optical microscope fitted with a CCD video camera. To visualize the exosomes, we used Transmission Electron Microscopy (TEM). Exosomes were placed on copper grids and, after 10 minutes, rinsed in dH2O. The grid were then stained with filtered 2% uranyl acetate for 1 minute, dried using filter paper, and imaged with the H-7650 transmission electron microscope (Hitachi, Tokyo, Japan). 

