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[ Abstract] Objective To investigate the regulatory role of circ_0001478 on apoptosis of renal tubular
epithelial cells in ischemia-reperfusion acute kidney injury (IR-AKI) by targeting the miR-335-3p/ADAM
metallopeptidase domain 10 (ADAMI10) pathway. Methods A total of 24 C57BL/6] mice aged 8 —10 weeks
were divided into 4 groups (n =6 each) :the NC group,the NC+IR group,the circ_0001478 siRNA group,and
the circ_0001478 siRNA-+IR group. At 24 h before model establishment,the NC and NC+1IR groups received
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negative control siRNA (NC siRNA.,7.5 mg/kg) via tail vein injection, while the circ_0001478 siRNA and circ
0001478 siRNA+1IR groups received circ_0001478 siRNA (7.5 mg/kg) via tail vein injection,once every 12 h
for two consecutive injections. The NC+ IR and circ_0001478 siRNA+ IR groups were subjected to IR-AKI
modeling. Blood samples and kidney tissues were collected 48 h after successful modeling. Fluorescence in situ
hybridization (FISH) was used to observe the cellular localization of circ_0001478 and miR-335-3p in renal tu-
bular cells. Quantitative real-time PCR (RT-qPCR) was used to detect the gene expression of circ_0001478,
miR-335-3p,and ADAMI0 in kidney tissues. ELISA was used to detect blood urea nitrogen (BUN), serum
creatinine (Scr),and IL.-6. Colorimetric method was used to detect myeloperoxidase (MPQO) activity,and thio-
barbituric acid (TBA) method was used to detect malondialdehyde (MDA) level in kidney tissues. Western
blot was used to detect the protein expression levels of caspase 3,cleaved caspase 3,and ADAMI0 in kidney
tissues. Hematoxylin-eosin (HE) staining was used to observe pathological changes in kidney tissues under
light microscopy. Terminal deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) assay was used to
FISH results showed that both circ_0001478 and
miR-335-3p were expressed in the cytoplasm of renal tubular epithelial cells. Compared with the NC group, the

observe apoptosis of renal tubular epithelial cells. Results

NC—+1IR group showed significantly increased fluorescence intensity of circ_0001478 (P <C0. 05) , while the flu-
orescence intensity of miR-335-3p was significantly decreased (P <C0. 05). Compared with the NC group, the
NC—+ IR and circ_ 0001478 siRNA + IR groups showed significantly increased levels or activities of circ
0001478 gene,BUN, Scr,1L-6 , MDA ,MPO,cleaved caspase 3,and ADAMI0 gene and protein in tissues or ser-
um (P<C0. 05),while miR-335-3p gene expression in kidney tissues was significantly decreased (P <C0. 05).
HE staining and TUNEL assay showed aggravated renal tubular injury and apoptosis of renal tubular epitheli-
al cells, respectively (P <C0. 05). Compared with the NC+ IR group, the circ_0001478 siRNA + IR group
showed significantly decreased levels or activities of circ_0001478 gene, BUN, Scr, IL.-6, MDA , MPO, cleaved
caspase 3,and ADAMI10 gene and protein in tissues or serum (P <C0. 05) , while miR-335-3p gene expression in
kidney tissues was significantly increased (P<Z0. 05). HE staining and TUNEL assay showed alleviated renal
tubular injury and apoptosis of renal tubular epithelial cells, respectively (P <0. 05). Conclusion In the
mouse IR-AKI model, circ_ 0001478 inhibits miR-335-3p expression and promotes ADAMI10 production,there-
by promoting the expression of inflammatory factors and cleaved caspase 3,aggravating renal tubular epitheli-
al cell injury and apoptosis,and ultimately leading to AKI.
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A AL (myeloperoxidase, MPO) L 83 128 71 &
W A BRBS G EWEARARA A B B-tubulin —#1
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circ_0001478 5'- GATTGTCAAGAATGTATGAAAAA-3’

3’- CCAGUCCUCGUUAUUACUUUUU-5

|11
ADAMIO0 5"-AATTTTTCCGCTCTTAATGAAAAA-3
B 1 circ_0001478 5 miR-335-3p.miR-335-3p 5
ADAMIO W& B =R

miR-335-3p

2.2 circ_0001478 5 miR-335-3p % § 40 4% FISH &

circ_0001478

miR-335-3p

NCZH

NC+IR4R

& 2 FISH # il circ_0001478 5 miR-335-3p I & H 4

x2 NC 85 NCH+IR A circ_0001478 5 miR-335-3p £
BHARNEELLE (++5)

41 51 n circ_0001388 ¥R E  miR-335-3p PG R

NC 24 6 1.0040.03 1.0140.02

NC+IR 4 6 1.93+0. 10" 0.60+0. 05"

“.P<0.05,5 NC 4l L%,
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0001478 siRNA ZH W41 /2 (P <C0.05); 5 NC+1IR 4
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15 B3 5% HL 4R

it FISH & %78 circ_0001478 5 miR-335-
3p TEE /NG LAy di i it Rk, 5 NC 4
A, NCH IR 4 circ 0001478 1Y %€ % 3 J3F Bl i 194 5
(P <C0. 05), 1M miR-335-3p 1Y %¢ % 5k FF I 0 55
(P<<0.05), WK 2. % 2,
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AR ER

i, miR-335-3p 3 A & ik K ¥ i (P <<0. 05); 5
circ_0001478 siRNA #H [t ¢, circ_0001478 siRNA +
IR #H1Y circ 0001478 Fl ADAMI10 % H % ik 7k °F F+
fa1 - miR-335-3p 3 A 3 3k K P FEAK (P << 0. 05), L
%3,
2.4 A R R4 BUN, Ser., X 5 B F
1eE:3

5 NC % NCH IR 4 il circ_0001478 siRNA +
IR 2 ifi 3% 5% 5 4141 BUN, Scr.IL-6 . MDA #l MPO 7K
SEEEPE T (P <<0. 05) 3 5 NC+IR 4 L #, cire_
0001478 siRNA £ il circ_ 0001478 siRNA + IR 4H
BUN. Scr.IL-6 MDA #l MPO 7K 5851 1 FE AL (P <<
0.05); 5 circ_0001478 siRNA 4 %, circ_0001478
siRNA-IR 4 BUN,Scr.IL-6 MDA #l MPO 7K -5

IR 4111 circ_0001478 F1 ADAMI10 & [H 3 ik 7K F [% EVETFES (P<0.05), W3 4,
x£3 BHMNR B AR circ_0001478 . miR-335-3p ADAMI10 EE RKiEKFLLE (x+5)

26 5 n circ_0001478 miR-335-3p ADAMI10
NC 2 6 1.0020.00 1.0040.00 1.0040.00
NC+IR 4 6 1.8940.09° 0.64+0. 04° 2.1740.09°
cire_0001478 siRNA £ 6 0.7940. 03" 1.324+0. 05" 0.7540.06™
circ_0001478 siRNA+IR 41 6 1.5140. 07" 0.8940. 05" 1.6540. 07
F 434.7 315.6 609. 8
P <0. 01 <<0. 01 <0. 01

“,P<C0.05,5 NC 41 H#;": P<<0. 05,5 NCH+IR 41 Hu#k.©
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x4 FHNRMFEHREHLR BUN Scr R K AEEFRELLE (2 L)

215 n BUN(mg/dL) Ser(pmol/L) 1L-6(ng/L) MDA (nmol/g) MPO(pg/L)
NC 41 6 38.50+1.09 43.27+1.56 21.78+1.15 35.65+1. 80 47.03+2.13
NC+IR 41 6 170.1047.00° 187.30+4. 68° 136. 2043, 92° 185. 308, 64° 242.2047. 21°
circ_0001478 siRNA 4 6 37.37+£0.72" 43.2340.63" 21.77+0.81° 35.82+1. 26" 46,7841, 93"
circ_0001478 siRNA+IR 41 6 98.02+2. 10" 115.90+6. 35 85.07+2. 93" 118.30+5. 53 167.3046. 75
F 1719.0 1760.0 2 841.0 1142.0 2 099.0

P <0.01 <0.01 <0. 01 <0.01 <0.01

*,P<0.05,5 NC 4l 14 ;" P<<0.05,5 NCHIR 4 L4 ;°: P<<0. 05,15 circ_0001478 siRNA Z1 [L 5,

2.5 BRI RABFUALMEREGRAKRTEK

5 NC H#, NC+IR 41 Al cire_0001478 siRNA+
IR 4H Cleaved caspase 3 #1 ADAMI10 & H F£ KK ET+
i (P<C0.05), 5 NCHIR 4 4, circ_0001478 siR-
NA 20l circ_0001478 siRNA-+IR 4 cleaved caspase
3 F1 ADAMIO # 1 £ ik K FEEMR(P<<0.05), 5
circ_0001478 siRNA £ H %, circ_0001478 siRNA +
IR 2l cleaved caspase 3 Fl ADAMI0 & [H ik KT
5 (P<20.05), WK 3.3 5,

2.6 B RBARE DR AEE R e
TSR

5 NC 41 % . NCH IR 41 fil circ_0001478 siR-
NA+IR 215 41234 5 20 M i 10 fn =, 5 /N 450 3
HE(P<0.05) ;5 NCH+IR HILE , circ_0001478 siR-
NA ZHH circ 0001478 siRNA -+ IR 20 ' 2H 21 4% 4 40
i 32 9 U B /N A B A R (P <Z0. 05) 5 55 cire
0001478 siRNA 20 H %8, circ_0001478 siRNA+IR 4
B 420 R RE A M2 =L, N B & (P <
0.05),NC 4 . NC+1IR 4 . circ_0001478 siRNA 4 .
circ_0001478 siRNA + IR 415 /N 451453 P 43 43 3 M
0.(3.50£0.55),0,(2.33+0.52 ). WK 4, 5 NC
2H 3, NCH IR 4H Al circ_0001478 siRNA-+IR 4 %
MLV /NE LA T8 s 5 NC+IR 4 g,
@ :NC 41; @ :NC+IR 4l ; ®: circ_0001478 siRNA 4l : @ circ_ circ_ 0001478 siRNA ZH F1 circ_0001478 siRNA + IR

0001478 siRNA+IR 4. HEFHPE /NG ERAWE T 5 cire_0001478
3 Western bolt # iUl & H /MR EHLR ceaved siRNA 4 L%, circ_0001478 siRNA-+IR 0¥ 4H 4
caspase 3 1 ADAM10 EARIEEFR JNEE 1 R A B TR, WL R 5

B 4 EHNREHAAREE(HEL®)

B 5 FHNMNREALAS/NE ERMAMATE(TUNEL %)



