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Figure. S1 NFAT5 distribution in SDH cells and fluorescent images after AAV2/9 

transfection. 

(A1-A2) Immunofluorescence double-labeling of NFAT5 (red) and indicated cell 

markers (green) in the SDH on day 7 after sham or CCI surgery. Quantification of 

cellular distribution was shown on the right (pooled from 4 rats/group). Scale bar = 100 

µm. (A3) Statistics of NFAT5 distribution in SDH cells on day 7 after sham or CCI 

surgery. *p < 0.05, n = 4, two-tailed unpaired student's t-test. (B1-B2) GFP fluorescence 

images of spinal cord after NFAT5 non-specific AAV2/9 transfection and 

immunofluorescence double-labeled images of GFP (green) and various cell markers 

(red). Scale bar = 100 µm. 
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Figure. S2 Targeting NFAT5 does not impact microglia morphology.  

(A1-A3) Representative 3D orthogonal confocal images (A1) and summarized 

morphological changes (A2-A3) of IBA1-stained microglia in indicated group of rats 

SDH. Scale bar = 100 µm. CCI vs sham, *p < 0.05, ***p < 0.001, n = 30 (3 rats per 

group, and 10 typical cells per rat were analyzed), one-way ANOVA followed by 

Tukey's multiple comparison test. (B) Representative transmission electron microscopy 

images of microglia in sham and CCI groups of rats SDH. Scale bar = 2 µm.  
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Figure. S3 Astrocyte-specific targeting NFAT5 alleviates astrocyte swelling and 

neuropathic pain 

(A1-A2) Representative fluorescence images of Calcein AM signals and relative mean 

fluorescence intensity statistics in CTX-TNA2 cells with indicated treatments. LPS + 

Vehicle vs Control + Vehicle, **p < 0.01, LPS + Vehicle vs LPS + KRN2, *p < 0.05, n 

= 3, one-way ANOVA followed by Tukey's multiple comparison test. (B1) Schematic 

diagram of intra-spinal injection of astrocytes-specific AAV2/5 knockdown of NFAT5 

(AAV2/5-shNfat5). (B2) Transfected fluorescent images after intra-spinal injection of 
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AAV2/5-shNfat5. Scale bar = 100 µm. (B3) Knockdown efficiency of NFAT5 after 

intra-spinal injection of AAV2/5-shNfat5. *p < 0.05, n = 5, two-tailed unpaired student's 

t-test. (C1-C2) Behavioral tests of PWMT and PWTL after intra-spinal injection of 

AAV2/5-shNfat5. *p < 0.05, n = 8, two-way ANOVA with repeated measures followed 

by Tukey's multiple comparison test. (D1) Representative 3D orthogonal confocal 

images of GFAP-stained astrocytes in each treatment group of rats SDH after intra-

spinal injection of AAV2/5-shNfat5. Scale bar = 100 µm. (D2-D3) Morphological 

changes (average processes length and cell volume) of GFAP-stained astrocytes in 

indicated treatment group of rats SDH. **p < 0.01, ***p < 0.001, n = 30 (3 rats per 

group, and 10 typical cells per rat were analyzed), two-tailed unpaired student's t-test.  

 



6 

 

 

Figure. S4 Targeting NFAT5 alleviates astrocyte swelling and neuropathic pain in 

female rats. 

(A1-A3) Behavioral tests of PWMT, PWTL and spontaneous pain scores in female rats 
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after CCI surgery. **p < 0.01, ***p < 0.001, n = 8, two-way ANOVA with repeated 

measures followed by Tukey's multiple comparison test. (B) NFAT5 protein level in 

the injured ipsilateral SDH after sham or CCI surgery in female rats. **p < 0.01, n = 4, 

one-way ANOVA followed by Tukey's multiple comparison test. (C1-C3) Behavioral 

tests of PWMT, PWTL and spontaneous pain scores in female rats after daily i.t. 

administration of NFAT5 inhibitor KRN2 over 7 days after CCI modeling. CCI + KRN2 

(20 g/kg) vs CCI + Vehicle, *p < 0.05, ***p < 0.001, n = 8, two-way ANOVA with 

repeated measures followed by Tukey's multiple comparison test. (D1) Representative 

3D orthogonal confocal images of GFAP-stained astrocytes in indicated group of 

female rats’ SDH. Scale bar = 100 µm. (D2-D3) Morphological changes (average 

processes length and cell volume) of astrocytes. CCI vs sham, **p < 0.01, ***p < 0.001, 

CCI + KRN2 (20 g/kg) vs CCI + Vehicle, *p < 0.05, ***p < 0.001, n = 30 (3 rats per 

group, and 10 typical cells per rat were analyzed), one-way ANOVA followed by 

Tukey's multiple comparison test. 
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Figure. S5 NFAT5 dependent regulation in astrocytes. 

(A1) Schematic diagram illustrating gene structures used in ChIP-seq of NFAT5 

analysis. (A2) distribution of ChIP-seq peaks of NFAT5 binding sites in sham group 

and CCI group. Promoter = TSS ± 5 kb. (B1) KEGG enrichment analysis of 

differentiated expressed genes in the RNA-seq of sham and CCI rats. (B2) Gene 

Ontology (GO) enrichment analysis of differentiated expressed genes in the RNA-seq 

of sham and CCI rats. (C1-C5) Indicated mRNA expression in the SDH of CCI rats 

after daily intrathecal administration of NFAT5 inhibitor. CCI vs sham, ***p < 0.001, 

CCI + KRN2 vs CCI + Vehicle, ***p < 0.001, n = 6, one-way ANOVA followed by 

Tukey's multiple comparison test. (D) Genome browser view of NFAT5 enrichment 

peaks at the Aqp4 locus in sham and CCI groups (sham: bule. CCI: red). (E) 

Immunofluorescence double-labeling of AQP4 (green) and indicated cell markers 

(NeuN or IBA1: red) in the SDH on day 7 after CCI modeling. Scale bar = 100 µm. (F) 

Expression of AQP4 protein in the injured ipsilateral SDH after sham or CCI surgery. 

*p < 0.05, **p < 0.01, n = 5, one-way ANOVA followed by Tukey's multiple 

comparison test. (G1-G2) ChIP-qPCR analysis of endogenous NFAT5 binding at Ifi47 

and Reg3a promoters in the SDH after CCI. ***p < 0.001, n = 3, two-tailed unpaired 

student's t-test. 
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Figure. S6 Distribution of AURKB in the SDH and its downstream gene 

expression.  

(A) Immunofluorescence double-labeling of AURKB (green) and indicated cell 

markers (NeuN, IBA1, GFAP: red) in the SDH on day 7 after CCI surgery. Scale bar = 

100 µm. (B) Double immunofluorescence staining of AURKB (green) and NFAT5 (red) 

in the SDH on day 7 after CCI modeling. Scale bar = 100 µm. (C) The changed 

expression of Aqp4 and Nfat5 in the indicated rats. Log2FC: log2 fold change. 
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Figure. S7 AURKB maintains NFAT5 protein stability by restricting its protein 

degradation. 

(A) Western blot analysis of NFAT5 in AURKB over-expressed HEK293T cells. 

Following transfection with LV-Aurkb for 72 hours, HEK293T cells were treated with 

the AURKB inhibitor AZD1152 for an additional 24 hours. Subsequently, Western 

blotting was employed to assess the total protein expression of NFAT5. Control vs LV-
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Aurkb, *p < 0.05, LV-Aurkb + Vehicle vs LV-Aurkb + AZD1152, *p < 0.05, n = 3, 

one-way ANOVA followed by Tukey's multiple comparison test. (B1) Time-course 

analysis of NFAT5 protein levels. (B2) Normalized NFAT5 protein levels with 

GAPDH at indicated time points after CHX treatment. Control vs LV-Aurkb, **p< 

0.01, LV-Aurkb + AZD1152 vs LV-Aurkb + Vehicle, *p < 0.05, **p< 0.01, n = 4, two-

way ANOVA followed by Tukey's multiple comparison test. (B3) NFAT5 half-life in 

the indicated treated cells. Control vs LV-Aurkb, ***p< 0.001, LV-Aurkb + AZD1152 

vs LV-Aurkb + Vehicle, ***p < 0.001, n = 4, one-way ANOVA followed by Tukey's 

multiple comparison test. (C1-C2) Time course analysis of NFAT5 protein levels in 

cells treated with proteasome inhibitor MG132.  
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Figure. S8 AURKB mediates astrocyte associated inflammation in vitro. 

(A1) GFAP immunofluorescence staining in CTX-TNA2 cell line. Scale bar = 100 µm. 

(A2) Immunofluorescence staining of overexpressed lentivirus LV-Aurkb (GFP) in 

CTX-TNA2 cells. Scale bar=100 µm. (A3) Aurkb mRNA level in LV-Aurkb transfected 

CTX-TNA2 cells. LV-Aurkb vs LV-NC, ***p < 0.001, n = 6, one-way ANOVA 

followed by Tukey's multiple comparison test. (B1-B3) The mRNA level of indicated 

inflammatory factors in LV-Aurkb transfected CTX-TNA2 cells administered with 

AQP4 inhibitor TGN-020. Control vs LV-Aurkb, ***p < 0.001, LV-Aurkb + Vehicle 

vs LV-Aurkb + TGN-020, ***p < 0.001, n = 6, one-way ANOVA followed by Tukey's 

multiple comparison test.  
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