1.The bioinformation analysis and verification of hub genes
RNA sequencing data was firstly analyzed to select the DEGs of the mice spinal cord. The DEGs were performed by the STRING database and the CytoHubba in Cytoscape software to identify the top 20 hub genes. Heatmap of the 20 genes was plotted by https://www.bioinformatics.com.cn (last accessed on 10 Dec 2024), an online platform for data analysis and visualization (Fig.S1A). Some hub genes that had been studied before were eliminated. PCR was performed to determine the mRNA expression of the following genes. Spi1 was the most remarkably upregulated gene in the SNI group compared to the Sham group (Fig.S1B). The results of Matescape database processing with the top 20 hub genes showed that these genes mainly expressed in microglia (Fig.S1C) and related to pathways like phagocytosis, engulfment; Microglia pathogen phagocytosis pathway; regulation of cell activation; negative regulation of immune system process; Adaptive Immune System; innate immune response (Fig.S1D).
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[bookmark: OLE_LINK21]Additional file1: Figure S1. The bioinformation analysis and verification of hub genes. (A) Heatmap of the top 20 hub genes. (B) PCR for Spi1, Irf8, Ptprc, C1qa, Lyz2, Adgre1, Itgb2, Fcer1g (n=6). (C, D) The results of Matescape database processing with the top 20 hub genes. Two-sided Unpaired Student’s t test (B: Spi1 t(10) = 4.721, P =0.0008; B: Irf8 t(10) = 6.314, P＜0.0001; B: Ptprc t(10) = 7.841, P＜0.0001; B: C1qa t(10) = 4.821, P = 0.0007; B: Lyz2 t(10) = 4.259, P = 0.0017; B: Adgre1 t(10) = 5.901, P = 0.0002; B: Itgb2 t(10) = 7.248, P＜0.0001; B: Fcer1g t(10) = 5.056, P = 0.0005). *P < 0.05, **P < 0.01, ***P < 0.001.


2. Downregulation of Spi1 increased the mean number of inhibitory synapses in neuron
To confirm whether knockdown Spi1 decrease microglial engulfment of inhibitory synapses and increase the number and/or the volume of inhibitory synapses in neuron. Spinal cord triple immunofluorescence of neuron, Iba1 and VGAT were performed (Fig. S2A). The results showed that knockdown Spi1 decreased the volume and the mean number of VGAT in microglia compared to SNI + Sh-NC groups (Figs. S2B, C). Moreover, VGAT in neurons connecting to microglia (Iba1) were rendered to reveal the neuron activity. Downregulation of Spi1 increased the mean number of VGAT in neuron while the volume of VGAT in neuron was no difference among groups (Figs. S2D, E). These results were consistent to the electrophysiological results detecting that the frequency of sIPSCs increased and the amplitude of sIPSCs was no difference after the injection of Sh-Spi1 AAV.
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Additional file2: Figure S2. Downregulation of Spi1 increased the mean number of VGAT in neuron. (A, B, C, D, E) Spinal cord triple immunofluorescence of neuron (neurons connecting to Iba1), Iba1 and VGAT were rendered by Imaris software. The volume of VGAT in microglia/neuron and the number of VGAT in microglia/neuron were calculated and normalized (n=6). (F) The sIPSC’s cumulative distributions of the inter-event intervals determined from the neuron shown in panel. One-way ANOVA followed by Tukey’s post hoc test (B: F2, 15 = 9.712, P = 0.0020; C: F2, 15 = 6.343, P = 0.0101; D: F2, 15 = 0.1083, P = 0.8980).  Kruskal-Wallis test followed by Dunn’s multiple comparisons test (E: H = 8.994, P = 0.0055). *P < 0.05, **P < 0.01; #P < 0.05, ##P < 0.01.


3. Silencing Spi1 reduced the release of pro-inflammatory factors and phagocytosis in vitro.
[image: ]
[bookmark: _Hlk175176689][bookmark: _Hlk186224898][bookmark: OLE_LINK26][bookmark: OLE_LINK25][bookmark: OLE_LINK27]Additional file3: Figure S3. Silencing Spi1 reduced the release of pro-inflammatory factors and phagocytosis in vitro. (A, B) The knockdown sequence of Spi1 was determined by western blot and qPCR. (C, D) BV2 cells were transfected with si-NC or si-Spi1 for 48 hours, and then treated with LPS (1000 ng/ml) for 24 hours. CD86(proinflammatory factors), CD206(anti-inflammatory factors) were evaluated by western blot (n = 3). (E, F, G) CD86 and CD206 expression were also assessed by Immunofluorescence staining (n = 3).  (H)The levels of TNF-α, IL-1β and IL-6 were quantified by PCR (n = 3). (I, J) Phagocytosis assay and calculation of cells containing zymosan (n = 3). One-way ANOVA followed by Dunnett’s t‐test ( B: F3, 8 = 14.19, P = 0.0014). One-way ANOVA followed by Tukey’s post hoc test (D: Spi1 F3, 8 = 7.945, P = 0.0088; D: Clec7a F3, 8 = 13.40, P = 0.0017; D: CD86 F3, 8 = 9.041, P = 0.0060; D: CD206 F3, 8 = 15.23, P = 0.0011; F: CD86 F3, 8 = 11.48, P = 0.0029; F: CD206 F3, 8 = 28.86, P = 0.0001; H: Spi1 F3, 8 = 10.75, P = 0.0035; H: Clec7a F3, 8 = 43.70, P < 0.0001; H: TNF-α F3, 8 = 342.8, P < 0.0001; H: IL-1β F3, 8 = 313.6, P < 0.0001; H: IL-6 F3, 8 = 196.7, P < 0.0001; J: F3, 8 = 31.99, P < 0.0001). *P < 0.05, **P < 0.01, ***P < 0.001; #P < 0.05, ##P < 0.01, ###P < 0.001; $P < 0.05, $$P < 0.01, $$$P < 0.001; &P < 0.05, &&P < 0.01, &&&P < 0.001.


4. Overexpressing Spi1 promoted the release of pro-inflammatory factors and phagocytosis in vitro
[image: ]
[bookmark: OLE_LINK8][bookmark: _Hlk175176706][bookmark: _Hlk186225107]Additional file4: Figure S4. Overexpressing Spi1 promoted the release of pro-inflammatory factors and phagocytosis in vitro. (A, B) BV2 cells were transfected with oe-NC or oe-Spi1 for 48 hours, and then treated with LPS (1000 ng/ml) for 24 hours. The quantification of CD86, CD206 proteins by western blot (n = 3). (C, D, E) Immunofluorescence results of CD86 and CD206(n = 3). (F) PCR results of the inflammatory factors TNF‐α, IL1β and IL6 (n = 3-4). (G, H) The results of Phagocytosis assay (n = 3).  One-way ANOVA followed by Tukey’s post hoc test (B: Spi1 F3, 8 = 43.26, P < 0.0001; B: Clec7a F3, 8 = 28.95, P = 0.0001; B: CD86 F3, 8 = 82.29, P < 0.0001; B: CD206 F3, 8 = 18.05, P = 0.0006; D: CD86 F3, 8 = 48.61, P < 0.0001; D: CD206 F3, 8 = 18.54, P = 0.0006; F: Spi1 F3, 8 = 7.395, P = 0.0046; F: Clec7a F3, 8 = 10.83, P = 0.0034; F: TNF-α F3, 8 = 217.7, P < 0.0001; F: IL-1β F3, 8 = 158.9, P < 0.0001; F: IL-6 F3, 8 = 247.5, P < 0.0001; G: F (3, 8) = 59.28, P < 0.0001. *P < 0.05, **P < 0.01, ***P < 0.001; #P < 0.05, ##P < 0.01, ###P < 0.001; $P < 0.05, $$P < 0.01, $$$P < 0.001; &P < 0.05, &&P < 0.01, &&&P < 0.001.


[bookmark: _Hlk186124544]5.  The expression of Spi1’s downstream gene and the screening of Clec7a’s knockdown sequence
The results of PCR showed that Clec7a mRNA was downregulated more obvious in contrast with Msr1 following Spi1 knockdown (S5A). PCR results showed that si-3 was the optimal sequence for knockdown the expression of Clec7a in mRNA level(S5B) and protein level(S5C). The immunofluorescence results displayed that the number of Iba1+ cells declined after knockdown Spi1(S5D) or Clec7a(S5E), the immunofluorescence images for this analysis were respectively from the groups in Figs 3B&D and Figs 7B&D.
[image: ]
Additional file5: Figure S5. (A) Spinal cord PCR results of Clec7a and Msr1. (B) The knockdown sequence of Clec7a was determined by qPCR. (C) The knockdown sequence of Clec7a was determined by western blot. (D, E) The number of Iba1+ cells in the spinal cord dorsal horn (n=6, 2 slices of each animal). Kruskal–Wallis test followed by Dunn’s multiple comparisons test (A: Clec7a H =  12.12, P = 0.0002). One-way ANOVA followed by Tukey’s post hoc test (A: Msr1 F2, 15 = 29.31, P<0.0001). One-way ANOVA followed by Dunnett’s t‐test(B: F3, 8 = 6.221, P = 0.0174). Two-sided Unpaired Student’s t test (D: t(22) = 2.340, P = 0.0288; E: t(10) = 2.107, P = 0.0468). *P < 0.05, **P < 0.01, ***P < 0.001; #P < 0.05, ##P < 0.01, ###P < 0.001.
image3.png
A A
'\ \
5\,\'\0 \3\ Q\r,\‘eg\

D 25

£

© 2.0

[

o

5 1.5

[

210

=

o

© 05

O

w

Spi1 Clec7a  CD86

E vehicle

CD86/DAPI

o

vehicle

CD206/DAPI

vehicle

Zymosan/|

Fold change of
Spi1 mRNA

CD206

LPS+si-NC LPS+si-Spi1

LPS+si-NC LPS+si-Spi1

LPS+si-NC LPS+si-Spi1

o

o

I
2]

0.0
5\»

NS
NN 5‘9"‘ o

mm vehicle

= LPS
LPS+si-NC
LPS+si-Spi1

Fold change of mean
fluorescence intensity(MFI)

Fold change of mRNA

cells contaning
zymosan(%)

A
.

o
1

=)
1

100 1

N Ao ®
S o & ©
T

CD206

190kD

LPS -
si-NC -
si-Spi1 -

D86

Spi1 Clec7a TNF-a

o
f

&
222

5\'$ © 69\

IL-1

IL-6




image4.tiff
A B mm vehicle LPS+oe-NC

(D206 |ummims s 4 |190KD m LPS LPS+0e-Spit

&
OB e 0 & =
Spit |« s e w003 .
v $
Clec7a Wl Sl s s | 35kD - j - ;
- 4 -1
B-tublin ‘— ——— |1 ‘é‘, B N =
® . 2
LPS - + o+ o+ S &
° .
oe-NC - -+ - © ¥
w
oe-Spil - - -+ : | : 1
Spit Clec7a CD86 CD206
C D
vehicle LPS+oe-NC LPS+oe-Spi1 ~
c S60 -
aE‘g = 553 .”
— B o 3 s
& S §40 " v - s
[
a 2 c2
o ° g
= 2
g o
-
= CD86 CD206
E vehicle LPS+o0e-NC LPS+oe-Spi1
‘z‘
4
_ £
o 5
<
S g
8 &
S 5
o -]
[=]
w
Spi1 Clec7a TNF-a IL-1 IL-6
G H .
vehicle LPS LPS+oe-NC LPS+oe-Spi1

100
80
60
40
20

cells contaning zymosan(%)
Zymosan/|





image5.png
Fold change of mMRNA

The number of Iba1+ cells

o

10

300

200

100

i

Msr1

mm Sham+Sh-NC

= SNI+Sh-NC
= SNI+Sh-Spit

The number of Iba1+ cells

w
=1
S

B

Fold change of

B-tubulin E 55kD

C NN LD
(},% & &

Clec7a mRNA





image1.tiff
Group
15 S %
1 B £
0.5 -E
0 o
j=2]
-05 c
2
" 2
-15 -
S
w
S SR >
& o P F L
C v «

Qualty Control and Association Analysis.

on ot st e o o o oy g Paro, TRRUST,A s 1 h s o 15
ot o o s e e e 2y i r e ek A S T o
s e ra e o e 1 St 5o S5 1 5 Pt e R

e 1. Sunre o snchment sy PaGorsl

Cell-specific: microglia

-10g10(P)

o oesepon cou 5 o Loato

panccaso [S—— s - 2

G0:0045321: leukocyte activation

G0:000227

yeloid leukocyte activation

G0:0032103: positive regulation of response to external stimulus
G0:0032680: regulation of tumor necrosis factor production
G0:0050865: requlation of cell activation

GO:1904151: positive regulation of microglial cell mediated cytotoxicity
G0:0071219: cellular response to molecule of bacterial origin
R-MMU-6798695: Neutrophil degranulation

50:0002683: negative requlation of immune system process

GO 0095E 7 Tymaocyte actvation st [ymphocyte activation
G0:0055094: response to lipoprotein particle

R-MMU-1280218: Adaptive Immune System

‘WP2271: Macrophage markers

mmu05221: Acute myeloid leukemia - Mus musculus (house mouse)
G0:0002366: leukocyte activation involved in immune response

G0.0045087. innate immune response.
G0:1903039: positive regulation of leukocyte cell-cell adhesion
mmu05171: Coronavirus disease - COVID-19 - Mus musculus (house mouse)

o 2 4 6 8 10 12 14 16
-10g10(P)





image2.png
== Sham+Sh-NC
= SNI+Sh-NC
= SNI+Sh-Spit

P

b ¢ ® o« - o~

elfosojwsqunu uoineuyequinu
s, 1VOA Jo abueyo pjo4 8.LV¥OA Jo 8bueyd pjog

| Iuﬂm

" T o® o e

b I
©|6oiojW uj swnjoA udinau _.__ awnjoa

$.LVOA Jo aBueyo piod
-] [a)

S.LYOA jo abueyo pjos

ON-Ys+weys | [ ON-US*INS 11dS-US+INS |
A |dVQ/uOIUSN/LEqQI/LYOA

a
o]

(%)fousnbay saeinung

100

o

8000 10000

4000 6000
Inter-event intervals(ms)

2000

0




