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Figure S1. The CeMn NP-PEG hydrodynamic size represented by intensity distribution. 
The size of peak 1 is 25.6 ± 0.4 nm, accounting for 87.29 ± 0.05%. The size of peak 2 is 187.5 ± 51.5 nm, accounting for 10.4 ± 2.68%. The average hydrodynamic size is 28.6 ± 2.0 nm, and the PDI is 0.29 ± 0.04.
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Figure S2. Standar curve measured by ICP-MS. 
(A) Standard curve of Ce, showing the linear regression equation and the correlation coefficient. (B) Standard curve of Mn, showing the linear regression equation and the correlation coefficient. 
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Figure S3. Chemical composition analysis of the CeMn NP using energy dispersive spectrometer (EDS). 
The EDS spectra confirmed the presence of of Ce, Mn, and O as the primary constituents of the CeMn NP, verifying the successful synthesis of the material with the expected elemental composition. 
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Figure S4: Optimization of CeMn NP-PEG Concentration for Biological Activity
(A) Cell survival percentages of PC12 cells treated with H₂O₂ and various concentrations of CeMn NP-PEG, measured by CCK8 assay. (B) Cell survival percentages of BV2 cells treated with H₂O₂ and various concentrations of CeMn NP-PEG, measured by CCK8 assay. Data are presented as mean ± SD. *p < 0.05, **p < 0.01.
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Figure S5: Reduction of M1 Polarization in H₂O₂-treated BV2 Cells by Nano-enzyme Hydrogel Composites
(A) Flow cytometry analysis of CD86 expression in BV2 cells treated with PBS, H₂O₂, H₂O₂ + Lightgel, H₂O₂ + Lightgel/NGF, and H₂O₂ + Lightgel/NGF/CeMn NP-PEG. (B) Quantification of mean fluorescence intensity (MFI) of CD86 in BV2 cells. (C) Immunofluorescence staining images of CD86 in BV2 cells under various treatments. (D) Quantification of CD86-positive BV2 cells. Data are presented as mean ± SD. *p < 0.05, **p < 0.01, ***p < 0.001.

Primer Sequences[image: ]

image5.jpg
A HoO, + B
PBS H,0, H,0, + Gel H,0, + GelINGF Gel/NGF/CeMn

MFI of FITC (X10%)

BV2 cells
S
80
5 0
2
3 a0
]
8
8 5
0
3 " 1
& o 5
o LTS
R i \éo
3
& S
&
H0, _ | | + +
Gel - | + - -
GelINGF ; | - + -
GelINGF/CeMn - | - - +




image6.jpeg
PC12 cells

Gene Primer Sequence (5'-3") PCR Products
Forward CACGATGGAGGGGCCGGACTCATC
b-actin 240bp
Reverse TAAAGACCTCTATGCCAACACAGT
Forward CTGCAGGACTTTAAGGGTTACTT
Rat IL-10 201bp
Reverse CTTGCTTTTATTCTCACAGGGGA
Forward GGAGTTCCGTTTCTACCTGGA
Rat IL-6 209bp
Reverse TGGTCCTTAGCCACTCCTTC
Forward GTACCGGGAACGGTATCCAC
Rat IL-4 282bp
Reverse GTGAGTTCAGACCGCTGACA
Forward CCTGTGTGATGAAAGACGGC
Rat IL-1 B 218bp
Reverse TATGTCCCGACCATTGCTGT
Forward AGCTGCTCGGTCAGATTCAG
Rat NF200 168bp
Reverse TCACTCGGAACCACTCCTCT
Forward ATAACTCGCCGTCCTCCAAG
Rat GAP-43 237bp
Reverse GGTCTTCTTTACCCTCATCCTGT
BV2 cells
Gene Primer Sequence (5'-3") PCR
Products
. Forward CACGATGGAGGGGCCGGACTCATC
b-actin 240bp
Reverse TAAAGACCTCTATGCCAACACAGT
Forward GCTGGACAACATACTGCTAACCG
Mus IL-10 218bp
Reverse CACAGGGGAGAAATCGATGACAG
Forward CACAGAGGATACCACTCCCAACAGA
Mus IL-6 124bp
Reverse ACAATCAGAATTGCCATTGCACAAC
Forward TCTCGAATGTACCAGGAGCC
Mus IL-4 180bp
Reverse ACCTTGGAAGCCCTACAGAC
Forward GTCTTTCCCGTGGACCTTC
Mus IL-1 B 154bp

Reverse

ATCTCGGAGCCTGTAGTGC
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Figure S1. The CeMn NP-PEG hydrodynamic size represented by intensity
distribution. The size of peak | is 25.6 + 0.4 nm, accounting for 87.29 + 0.05%.
The size of peak 2 is 187.5 + 51.5 nm, accounting for 10.4 + 2.68%. The average
hydrodynamic size is 28.6 + 2.0 nm, and the PD1 is 0.29 + 0.04.
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Figure $3. Chemical composition analysis of the CeMn NP using energy dispersive
spectrometer (EDS). The EDS spectra confirmed the presence of of Ce, Mn, and O as
the primary constituents of the CeMn NP, verifying the successful synthesis of the
material with the expected elemental composition.
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