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RNA Extraction and Quantitative PCR  

For miRNA quantification, total RNA was extracted with the miRNeasy Mini kit 
(Qiagen, Hilden, Germany) and the miRNeasy Serum/Plasma kit (Qiagen). Reverse 
transcription was performed using a miScript Reverse Transcription kit (Qiagen). The 
resultant cDNA was amplified using a miScript SYBR Green PCR Kit (Qiagen) on a 
CFX96 Real-time System (Bio-Rad, California, USA). The miR-196b-5p specific 
forward primer was purchased from Qiagen, and a universal primer (provided in the 
miScript SYBR Green PCR Kit) was used as the reverse primer. 
For mRNA quantification, total RNA was extracted with TRIzol reagent (TaKaRa, 
Biotechnology, China) and subjected to reverse transcription with SYBR Premix Ex 
Taq (RR420A; Takara, China), and RT-qPCR was performed using the Takara 
PrimeScript RT reagent kit (RR036A; Takara, China) with the designated primers 
(Supplemental Table 2). 
GAPDH, β-actin or U6 (Qiagen) was used as the internal control. Relative changes in 
the expression level of one specific gene are presented as 2-ΔΔCt. 
 

Cell Viability Assays 

MTT (3-[4,5-dimethyl-2-thiazolyl]-2,5-diphenyl-2H-tetrazolium bromide; Sigma) 
was used to detect cell viability and proliferation. 
 

Elimination assay for RNAs or proteins of EVs 

EVs were resuspended in PBS for the following assay. (1) To remove RNAs from 
EVs, the medium underwent five freeze-thaw cycles (-170°C ~37°C) and was then 
treated for 1 hour with RNase A (Takara, 10 μg/mL, 37°C), followed by 1-hour 
incubation with RNase A inhibitor (Takara, 2,000 units/mL, 37°C) to inactivate RNase 
A (the procedure marked in red arrow, Supplemental Figure 2 B). A portion of this 
medium was additionally exposed for 2 hours to proteinase (Sigma, 0.5 mg/mL, 
37°C) to degrade proteins to yield a medium free of RNAs and proteins (the 
procedure marked in red arrow, Supplemental Figure 2 B). (2) To remove proteins, the 
medium underwent five freeze-thaw cycles (-170°C ~37°C) and was then treated for 2 
hours with proteinase to obtain a medium containing only RNAs (the procedure 
marked in green arrow, Supplemental Figure 2 B).  

 

Immunofluorescence staining 

Kidney frozen sections were fixed with methanol for 15 min at -20°C and then blocked 
in blocking buffer for 60 min. After aspirating the blocking solution, diluted primary 
antibodies were applied and incubated overnight at 4°C. Anti-α-SMA, anti-fibronectin 

and anti-col1A1 antibodies were used to detect fibrosis. The next day, sections were 
incubated with Alexa Fluor 488 (green)- or 555 (red)-labeled secondary antibody for 1 
hours at room temperature in the dark. The slides were subsequently washed twice, 
stained with DAPI, and observed under a Leica microscope (Germany). For cell 
immunofluorescence, fibroblasts were cultured on 24-well plates containing glass 
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slides, and then the above protocol was conducted. 
 

Immunohistochemistry 

Masson’s trichrome staining was performed on paraffin-embedded tissues to detect 
collagen fibers according to standard protocol, and the amount of collagen deposition 
was then digitally quantified.  

For immunohistochemical analysis, kidney sections were dewaxed with xylene and 
hydrated using sequential ethanol (100, 95, 85, and 75%) and distilled water washes. 
Antigen retrieval was performed by heating the sections in sodium citrate buffer, and 
then the sections were blocked with 3% hydrogen peroxide and 5% serum. Diluted 
primary antibodies were added and incubated overnight at 4°C. Anti-α-SMA, anti-

Fibronectin and anti-col1A1 antibodies were used to detect fibrosis. After incubation 
with a secondary antibody, an peroxidase/diaminobenzidine (DAB) detection system 
was used. Quantitation was assessed with ImageJ. Each group had at least 9 randomly 
selected target areas from 3 different sections and was viewed by three independent 
investigators in a blinded manner. 
 

Western blotting analysis 

Cells, renal tissues and purified EVs were lysed in ice-cold RIPA Lysis buffer (89901, 
Thermo Scientific, USA) supplemented with protease inhibitor cocktail, and the protein 
concentration was determined by a Micro BCA Protein Assay Kit (23235, Thermo 
Scientific, USA). Proteins were subjected to 10% SDS-PAGE (Thermo Scientific) and 
transferred to PVDF membranes (Millipore). The membranes were blocked with 5% 
skim milk (Bio-Rad) in TBST and incubated overnight with primary antibodies 
(Supplemental Table 1). Then, the membrane was incubated with the appropriate 

secondary antibody (CST). The band intensity of each protein was standardized with β-

actin or β-tubulin and analyzed by Fusion. 

Silver staining was used to determine protein content. Briefly, the gel was fixed for 20 
minutes in 50% methanol plus 50% acetic acid followed by sensitizing for 20 minutes 
in 0.02% sodium thiosulfate. Thereafter, the gel was immersed for 20 minutes in silver 
reaction buffer (0.1% silver nitrate in 0.08% formalin) and finally developed with 2% 
sodium carbonate in 0.04% formalin. 
 

Transmission electron microscopy (TEM) 

Electron microscopic sample handling and detection were performed by the electron 
microscope lab of Chongqing Medical University. Kidney tissue from each group of 
mice was prepared as described previously(18). Renal proximal tubular epithelial cells 
were randomly selected from each mouse. Mouse kidneys of appropriate sizes were 
fixed in 2.5% glutaraldehyde for 24 h at 4°C and then postfixed in 1% osmium tetroxide 
and 0.1% potassium ferricyanide. After washing the tissues with 0.1 M cacodylate 
buffer, the samples were dehydrated through a graded series of ethanol (30–90%) 
washes and embedded in a mixture of epoxy resin. 
 

Supplemental Figure  
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Supplemental Fig. 1 Aldosterone impaired renal function and aggravated renal 
interstitial fibrosis in diabetic mice. 
(A) Blood glucose was determined every 2 weeks after the age of 8 weeks. (B) Body 
weight, (C) serum K+ and (D) blood pressure were determined after exposure to 
aldosterone for 6 weeks (n=10/group). *p < 0.05, **p < 0.01 versus Control, #p < 0.05, 
##p < 0.01 versus Aldo. Numeric data are presented as the means ± SEM. 
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Supplemental Fig. 2 miR-196b-5p-enriched EVs promoted fibroblast activation 
and proliferation. 
(A) Quantitative analysis of EVs released from Dio-labeled PTECs and internalized by 
fibroblasts in the EV secretion volume among the groups. (B) Flowchart illustrating 
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the experimental procedures for the removal of proteins or RNAs in Aldo-EVs. (C) 
Silver staining showed the protein profile of Aldo-EVs upon different treatment 
procedures described in A. (D) RNA gel electrophoresis showed the RNA profile of 
Aldo-EVs upon different treatment procedures described in A. (E) Heat map of 
miRNAs in EVs from PTECs with or without aldosterone. (F) Volcano plot of miRNAs 
in EVs from PTECs with or without aldosterone. (G) p-stat3 protein levels in fibroblasts. 
*p < 0.05, **p < 0.01 versus EVs. #p < 0.05, ##p < 0.01 versus Aldo-EVs. Numeric 
data are presented as the means ± SEM. 
 

Supplemental Tables 

 

Supplemental Table 1. List of Antibodies 

Antibodies Company Catalog number 
anti-CD63 (1:1000 dilution) Abcam ab134045 

anti-CD9 (1:1000 dilution) Abcam ab92726 

anti-TSG101 (1:1000 dilution) Abcam ab125011 

anti-GRP94 (1:1000 dilution) Abcam ab109245 

anti-α-SMA (1:1000, 1:400 dilution) Abcam ab124964 

anti-Fibronectin (1:1000, 1:400 
dilution) 

Abcam ab2413 

anti-SOCS2 (1:1000 dilution) Abcam ab109245 

anti-E-cadherin (1:1000 dilution) Cell Signaling Technology kit7982 

anti-Snail (1:1000 dilution) Cell Signaling Technology kit7982 

anti-col1A1 (1:1000, 1:400 dilution) Cell Signaling Technology 48336s 
anti-β-actin (1:5000 dilution) Cell Signaling Technology 4970 

anti-β-tubulin (1:5000 dilution) Cell Signaling Technology 2146 

anti-NR3C2 (1:1000 dilution) Thermo Scientific PA5-79761 

anti-NGAL (1:1000 dilution) R&D MAB1857 

Goat anti-Rabbit IgG (H+L) Highly 
Cross-Adsorbed Secondary Antibody, 
Alexa Fluor Plus 488 (1:1000 dilution) 

Thermo Scientific A32731 

Goat anti-Mouse IgG (H+L) Highly 
Cross-Adsorbed Secondary Antibody, 
Alexa Fluor Plus 555 (1:1000 dilution) 

Thermo Scientific A32727 

 

Supplemental Table 2. Primer List for Specific qRT-PCR Validation of miR-196b-
5p Target Genes 

Gene 
symbol Forward primer sequence Reverse primer sequence 

SOCS1 GCTGGCCCCTTCTGTAGGAT CTGCTGTGGAGACTGCATTGTC 

SOCS2 TGAGTGATGCTTCCCTTCCTAA CTGGAGCCTGGACCTTTGAC 

SOCS3 GTGGGACGATAGCAACCACAA CGAAGTGTCCCCTGTTTGGA 
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SOCS4 GTGGGGCAGTGTTTTCCAATA TCCCTCAATTCAGTCTGAGACA 

SOCS5 TTTTCCTGCTGGCTCAGATTT TCCCCACTTATTTCAGTCATTCC 

SOCS6 ATCACGGAGCTATTGTCTGGA CTGACTCTCATCCTCGGGGA 

SOCS7 ACAGGTGAAACTGTGTCGCTT TAGGCAGCGTCCCACTGATA 
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