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[ Abstract] Objective To investigate miR-146b-5p expression in mice model of renal fibrosis induced by unilateral
renal ureteral ligation, and to suppress miR-146b-5p expression to improve renal fibrosis induced by unilateral renal
ureteral ligation in mice. Methods  Twenty-four 8-week-old C57BL/6 male mice were randomly divided into sham
operation group ( sham), UUO model group (UUO) , UUO+kidney miR-146b-5p knockdown group (UUO-KD) , 8 mice in
each group. In the sham group, the skin was only cut to expose and free the right kidney and ureter without ligation or
disconnection. In the UUO group, the animal model of unilateral ureteral obstruction (UUO) was performed. In the UUO-
KD group, miR-146b-5p was specificly knocked down by electrotransferring the CRISPR/RfxCas13 d plasmid in the mouse
kidney. After 24 hours, the UUO mouse model was established according to the method of the model group, and the mice
were sacrificed 7 days later to collect kidney samples. HE staining was used to observe renal pathological changes, Masson

was used to detect the degree of renal interstitial fibrosis, immunohistochemistry was used to detect the expression of
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fibrosis-related proteins (a-SMA, FN, Col-1), and Western Blot and Real-time PCR were used to detect miR-146b-5p,

a-SMA, FN, IL-1B, IL-6, TNF-a and other gene changes. Results

Real-time PCR showed that miR-146b-5p was

significantly increased in UUO model, and the gene was significantly decreased after electroporation knockdown of miR-

146b-5p (P < 0.05). Meanwhile,the expression of IL-18, IL-6, TNF-a and other inflammatory factors was significantly
down-regulated (P < 0.05). It was observed after HE and Masson staining. Compared with the UUO group, the UUO-KD

group had a better kidney structure, slightly deformed renal tubules, and less severe renal damage. The degree of fibrosis

was significantly improved. And the results of immunohistochemistry showed that a-SMA, FN, Col-1 and other fibrosis

indicators were also significantly reduced in the UUO-KD group (P < 0. 0001). Conclusions

Inhibition of highly

expressed miR-146b-5p in UUO can significantly improve renal fibrosis, and miR-146b-5p may be a potential therapeutic

target for renal fibrosis.
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Note. A. HE staining result. B. Immunohistochemistry result. C. Western Blot result of a-SMA protein. D. PCR result of a-SMA. E. Sequencing

result. F. PCR result of miR-146b-5p. Compared with sham group, *™ P < 0. 0001.

Figure 1 miR-146b-5p is significantly increased in UUO mice kidney
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Note. A. Schematic diagram of mouse electroporation process. B. Luorescence image of kidney in situ electroporation under light microscope. C.

Schematic diagram of CRISPR/RfxCas13 d vector sequence.

Figure 2 Process of renal electroporation



932 b [ SIS B 2022 4E 11 45 30 %45 73 Acta Lab Anim Sci Sin, November 2022, Vol. 30, No. 7

A B c
2.5%1071 151 2 25
as E s
s 257107 3 2 g3 20
32 £ E 101 s 28
K< 25x107 E% EN-IE F
% roOES & 3
% B 5x1074 &£ 48 10
££ e B
g b
B3 256107 I 2 =g 0
o g 00
0.0- 0- o™
Sham UUO Sham UUO UUO-KD Sham UUO UUOKD G
D
15 E 00003
0-SMA '—-‘—“‘—q @.2 1.0 @E 0.000 2
®E 3 R
- 205 2200001
Sham  UUO  UUOKD X232 £2
=3 23
# 0.0 £ 0.0000
Sham UUO UUO-KD Sham UUO UUO-KD

A KD-1day HHF G 1 d, /MU miR-146b-5p PCR 454 ;B IRE AL AL ; C. MLEFIIA L5 5 ;D . «-SMA [ Western Blot 254, 8 4 & {L.45
S E.UUO /N L FL S PCR 4521 F . HE Y4501 ;G Masson Je a2 iR, 5 UUO 4L, " P < 0.01,™ P < 0.001, ( FEIH)
3 BN miR-146b-5p XF UUO "B BBk AF Ay 52 1
Note. A. One day after electroporation, the PCR results of miR-146b-5p mRNA expression in mouse kidney. B. Urea nitrogen results. C. Creatinine
test results. D. Western Blot results of a-SMA, protein quantification results. E. PCR results after electroporation of UUO mice. F. HE staining
results. G. Masson staining results. Compared with UUO group, “ P < 0.01, ™ P < 0.001. (The same in the following figures)
Figure 3  Effect of electrotransduction inhibition of miR-146b-5p on the pathological changes of UUO kidney
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Note. A. PCR results of inflammation indexes. B. Immunohistochemistry results of a-SMA and Col-1. C. Western Blot results of wnt5a, B-
catenin, protein quantification results.

Figure 4 Electrotransduction inhibition of miR-146b-5p can reduce inflammation and fibrosis in UUO mice
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CIESE miR-146b-5p 2 52 F Bl f2, R
B, miR-146b-5p 7EAR I M B 95 T BTG NF-xB (1938
BN T B R AE A Ichii M 1 Paterson
A LRSHE 18 L 0 P miR-146b (1936 1k K HLR
VRCHE T 55 B T s A8 1 & R AH G, I 5 4 0 4l =
TEARDC 5% B 35 7 5 K BUE B2 BT miR-146b-5p 3%
INMUEA EYIRZR ,, SR miR-146b-5p 7 B £F 4k
EPE R AR HL, I, AR A BATHRITHR &R miR-146b-
5p TEBF L AEArh e . AWFSE R, B 2T 4R AR
PR BT, miR-146b-5p B & T+ &, M @ Ik miR-
146b-5p 23 I8 4% UUO B 4R (b fR B, X
seglk WL R miR-146b-5p 7] fE A2 UE B 41 4 1k Y
R,

AT BF5E miR-146b-5p 76/ EUVE £ 4e b h 1
FH FRATTS0 2R FH B D o7 e Y s AV B R 1 7 2% T A
miR-146b-5p 1£ UUO /NRE TP rYRIE . HATE AL
YRR AL TR B e e R R O g
YR Jy e o R B G 2 H AT — o 8 R e
FAR , BAE 1982 4 Neumann 2511715 — Y e,
RGN TR FS XN R T S R e L Bk
YL JRAEAEAMNIM A B VE TR, 40 40 f B B AT 55 38 3

PR, TR 56 R 40 e sl 4 2P 18 O 2, BB
(1A i 28 A o 16 5 R 1 5 9k EL A AR AR L A
Do (B2 A B A A A B A e R g el B R T
T O BT A A B B, R S R R
3k 5y 7 RO L WL R A, o 2 2 B 4
MAENY AR AE BT S B B UE T R e
T ORI e AR (R B oo FLrh R B e R B T AR
R 0% Rl R TE R R I A S W S5
Ji , FLE e s R P T O ROR 7, 48 HE Yo 5
DIIRe kil f5 & IR 28 Ji o7 HL e 1 B A T U 201 L, 21 41
SERgTEEE LA FN , JC B S B A, ot LI | R
RAMR R R E, /NRE DIRE 51T AR A&
AR—3, o BARE TE B L I /N BUE Ay
S, it TR R, FRAT & BR L A
AT LR S A /N BV miR-146b-5p , HBH & 410 il
UUO /INERUE /NG 18] Jo £ 2 Ak %) s B ke A, ot i 468
718+ HIL ) LB AR miR-146b-5p J& AT ] miR-146b-
S5p BYF&IR DT B2 /)N BB A DR A8 25 4 L7521
B 441k,

I, X T £F A AL ML B B R R 2
FEPE  ASBIF 5% HI 401 3R AT 38 2 00 7 & B miR-146b-5p
FE UUO /NS rh i 338 I, IR 88 UE 1T B £ 4 Ak s Al
o miR-146b-5p FIA 45 R 5 /i H I — 2, K& A
FEIR , wnt/ B-catenin {75538 2 5 & it S 45 Fh
Pt 5 BB B B /NE TP Y wnt/ B-catenin 7 B
1R/ NE AL TR AKT (8 % A=, B /NE Y Wt/
B-catenin [ 3§ £ 3 1% 0l 6E 5 B AT MR A 4
A1 S 3 Western Blot 45 5 & 3R, A5 50 41 op
wntSa . B-catenin 1F & H K ¥y E ik, 4 ) i
RS , wntSa  B-catenin Fik ) i & NI, A
A8 miR-146b-5p ] g & o AL Gl HE T /NS 2
AEACI R SO 3T 77 42 T LA oa-SMA | Col-1 AR
AU | J5 AT AR B /N B R At
T4 miR-146b-5p ik | K5I 21 4E AL AH ¢ mRNA 1Y
ARAk SO A 5530 EIESE A S A 2T 4R AL AL

25 FAR , miR-146b-5p 15 /N BN B 4 IR 45
SEFLIS T 10 B 2 Y A A Y v v 3k B A 41
miR-146b-5p [3R35 ] 2038 /N BRI B i R 48 25 L.
R 4k, F£W miR-146b-5p A] BEJE 21 4k
ALEIVATT RS , T N B 21 AL 096 7 32 A4 3 1 BF
ST,
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