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Abstract: [ Objective] This study aims to investigate the role of suPAR in the pathogenesis of podocyte injury in
FSGS.[Methods] D The sera of primary FSGS patients (17 cases) were collected. Healthy volunteers (10 cases) and pa-
tients with other types of primary nephrotic syndrome (10 cases) were set as normal and disease controls. SuPAR levels
were detected by ELISA ; @) Podocytes were stimulated by suPAR in vitro, and cells were collected to analyze apoptosis by
flow cytometry and for RNAseq analysis; @ Differentially expressed genes (DEGs) were screened from RNAseq data.
Both up-regulated and down-regulated genes were analyzed by KEGG and GO enrichment analysis. Heat map was used to
show expression of genes related to podocyte focal adhesion, slit diaphragm and actin dynamics and endocytosis. Differen-
tially expressed genes were verified by qPCR.[Results] D The level of suPAR in FSGS patients was significantly in-
creased, and that in other nephrotic syndrome (NS) patients was also significantly increased ; 2) suPAR stimulation signifi-
cantly altered the transcriptome pattern of human podocytes. A total of 272 up-regulated genes and 288 down-regulated
genes were screened ; 3) KEGG and GO enrichment analysis of up—regulated and down-regulated genes showed that Focal

adhesion and DNA replication and DNA repair related pathways were significantly down-regulated ; @ suPAR did not in-
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crease podocyte apoptosis. [ Conclusion] The level of suPAR is significantly increased in patients with primary FSGS. Su-

PAR may promote podocyte injury by interfering with genomic homeostasis and disrupting focal adhesion, slit diaphragm,

actin dynamics and endocytosis—related functional molecules of podocytes.
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Table 1 Clinical characteristics of primary FSGS patients [ (9? el s) ,nin, n( %) :|
Ttem HC(n=10) FSGS(n=17) Other NS(n=10) P
Age/ year 31.0 + 143 382+ 13.5 30.5+11.8 0.57 (HC vs FSGS)
Male/Female 8/2 12/5 9/1 0.68 (HC vs FSGS)
Duration/ year 2 (0.62~12.00) 1 (0.50~5.01) 0.03(FSGS vs Other NS)
Proteinuria/ (g/L) 4.83 +5.70 6.43 + 4.00 0.56(FSGS vs Other NS)
Urinary RBC/ L 24.5 (6.0~132.5) 28.3(17.75~144.5) 0.07(FSGS vs Other NS)
ALB/ (g/L.) 30.4 + 10.0 20.6 + 6.5 0.09(FSGS vs Other NS)
Creatine/ (mol/L) 123.0 + 53.5 86.4 + 36.1 0.03(FSGS vs Other NS)
Uric acid/ (pumol/L) 428.3 + 108.6 4722 + 652 0.17(FSGS vs Other NS)
ANA positive 0 (0.0) 0(0.0) /
ANCA positive 0(0.0) 0(0.0) /
Kidney pathology / / /
FSGS, classic 12 (70.6) / /
FSGS, collapsing 1(5.9) / /
FSGS, cellular 3(17.6) / /
FSGS, tip 1(5.9) / /
MN / 5(50.0) /
MCD / 5(50.0) /
Drugs / / /
Prednisone 3(17.6) 2(20.0) /
MMF 1(5.9) 1(10.0) /

RBC: red blood cell; ALB: albumin; ANA: anti-nuclear antibody; ANCA: antineutrophil cytoplasmic antibodies; MN: membranous ne-

phropathy; MCD: minimal change disease; MMF: Mycophenolate mofetil.
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cation, DNA integrity checkpoint signaling, regula-
tion of chromosome organization, signal transduction
in response to DNA damage, regulation of response to
DNA damage stimulus, regulation of DNA replication,
DNA replication initiation, regulation of DNA meta-
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Sera were collected. Serum levels of suPAR of healthy (n = 10),
FSGS (n = 17) and other NS (n = 10) were detected by ELISA. ns: no

significance; NS: nephrotic syndrome
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Fig.1 Levels of suPAR of primary FSGS and other NS

patients
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Stimulated podocytes were subjected to RNA-seq. PCA (A) and hierarchy map (B) were shown. (C) Volcano plot showed up/down—regulated genes.

(D) Top 50 differentially expressed genes were shown in heatmap.

E2 suPARFIHEBHAMAOERAFTL
Fig. 2 Transcriptomic change of podocyte stimulated with suPAR
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Up and down regulated differentially expressed genes were subjected to KEGG (A) and GO (B) analysis. Representative pathways were shown in

bar plot.
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Fig.3 Enrichment analysis of KEGG and GO
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Well differentiated podocytes were stimulated with increasing concentrations of suPAR (A-F) for 24 h. Cells were collected and stained with apop-
tosis kit followed by flow cytometry analysis (A-F). Frequencies of Annexin V=PI+, Annexin V+PI-, Annexin V+PI+ and Annexin V=PI were calculat-
ed and compared. Every experiment repeats 3 times. ns: no significance, Annexin V-PI+(F=2.75, P= 0.069 6), Annexin V+PI-(F=2.408, P= 0.098 6),
Annexin V+PI+(F=1.639, P= 0.223 6), Annexin V-PI-(F=2.719, P=0.072 3).
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Fig.4 suPAR did not promote apoptosis of podocytes
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RNA-seq data was analyzed. Focal adhesion, slit diaphragm and actin dynamics and endocytosis related genes were shown in heatmap (A). QPCR
was performed to verify the expression of CD151 (B), ITGA3 (C), ANKFY1 (D) and FAT1 (E). Every experiment was repeated 3 times.
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Fig.5 Influence of suPAR on podocyte cytoskeletal and functional genes
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