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A method for efficient transduction of miR-483-5p in the kidney of mice

XIA Ying', ZHOU Xuejuan', GU Wenging', ZHAO Yanyan', XIAO Xiao', BAI Xiaochun', LIU Jun’, LI Ming'
'Department of Cell Biology, Southern Medical University, Guangzhou 510515, China; *Department of Urology, General Hospital of
Guangzhou Military Region, Guangzhou 510010, China

Abstract: Objective To establish a method for gene delivery in murine renal tissue using lentivirus vector encoding
miR-483-5p. Methods Thirty-five C57BL/6] mice were randomly divided into control group, low-dose treatment group (5 uL
each kidney) , and high-dose treatment group (20 pL each kidney), and in the latter two groups, the lentivirus vector encoding
miR-483-5p were injected in the renal cortex. The tissue samples were collected at 7 and 21 days after the injection. A
transgenic mouse model with inducible systemic overexpression of miR-483-5p was established in TG483 mice. The Cre-loxp
system was used to create a mouse model with renal tubule-specific expression of miR-483-5p. The levels of BUN in the mice
were detected and HE staining and fluorometric TUNEL assay were used to observe the morphological changes of the
kidneys; real-time qPCR was used to detect miR-483-5p expression in the renal cortex. Results The mice with overexpression
of miR-483-5p had normal renal function without obvious pathological changes or apoptosis in the renal tissue. Renal cortex
injection of 20 uL lentivirus resulted in obviously increased level of miR-483-5p at 21 days (1.2+0.43 vs 8.6+1.09, P<0.001).
miR-483-5p showed a low expression (0.9+0.09 vs 1.7+0.19, P<0.05) in TG483 mice and a high expression in the kidney of the
transgenic mice established using the Cre-loxp system (1.6+1.13 vs 12.36+3.89, P<0.05). Conclusion The transgenic mice with
renal tubule-specific expression of miR-483-5p show normal renal function, and this model facilitates further study of the role
of miR-483-5p in the kidney.
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Fig.1 Diagram of injection site. *: the injection site.
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Fig.2 Schematic representation of the overexpression in
transgenic mice. A: Systemic overexpression of miR-483-
5p inducible model in TG483 mice; B: Tubules-specific
expression of miR-483-5p in cre-loxp system mice.

1.2.4 o if AT /NEURRBES i B 28y T iy
JEEHMEE (EANRBIR P BE DDA IS £ (R S 42, O
WEZERIAR WA M, T30 T CE 2 h, RF I 5e e,
3000xg &.L> 15 min, ;L3 . T Olympus AU 5400 4>
H AT AR R AR



1.2.5 FAM-FL(HE) & BTHCRMIEIE, & T 4%
LR PR EIRFEE 24 h)5, W HUBK B RS
YR BRI SR ) 65 CIEFETE
30 min, 7B KA, PBS MWAE3 YR, 5 minik, YA
ARG 2 min, HARKIFLE 1% BRI 7
b3 s, ARKIEDE. PRy 20 s, ARKEDE,
HAUKEW S AR S s s T Wsdn
A

1.2.6 tagismpb A =#m) HEAMHT FIFH Fluorometric
TUNEL (terminal deoxynucleotidyl transferase mediated
dUTP nick end labeling) A TR . BRECDT TR S8 451
AELIF 65 CHERHE A 30 min, F ARG KfL. PBS
MYE3 K, 5 minAR . HrEE) 4%2 R PR 15 min,
PBS #E21K,5 minAk, FFIBFK(1:500, PBSHiRE )ik
InfELHZR 1,37 CHERFZEIE 30 min, PBSYE 1Y, 5 min/
Ko Wt 4% 2R E 5 min, PBSPE 1K, 5 min/
W NN TAT SO P AELH 2 |, 37 CHE IR &
10 min; 4 FS P8, 8 I A AL A9 TdT B CF
PR AT IR A o TAT B§=45:5:1),37 CHEIRAE S
60 min, SSCH ddH.OMHEA 2> SSC, i INfrLHE I, it
HAE3T CHHIEAA 15 min, & 11520, PBSPE3 IR, S min/
Wo AT DAPIRYE R RIE A EEAZ A, T
(G ARSIl

1.2.7 'B#04% ¥ RNA #9432 B % Real-Time gPCR /MR
SRS, VIR 2B R RE RS , SO B I, B S0 mg 1
W IE 2 FRTBCA 1 mL TRizol 3805 . $E O 4% R
P B T S RNA, miRNA AR ISR FH 7 35 )
WA, U6 ANZ, 5k CHEL MRAE AT, I )s
H 3L AR a8 1, AU : miRNA-483-5p AH X}
%éiiizz-(mm-zm}ép Ct-U6 Ct)O

1.2.8 AR JRAs 2 H TR A R E T3 R
CTCCCTTCTTTCCTCCCGTCTT, %45 JHh s 3 r
it AZUNIMH IR SR AEAE TG RNase HYPREE ik
1T, VTR TRAET-80 °Co I FEM Sl abdiized Jo
RNase Zb3, PRI 5847010 A 8E5D) -, 5 R 7K
1. PBS Mk 3%, 5 min/k, 20 pg/mL &5 11 K 7F
37 CALFERRAS 30 min, PBS WEEIR SR Bt i) 4%%
R WEREE 10 min, JHINTRASSIAELLL I, 60 CHF
B2 ho FHZSSHBHRIR 1: 100 (4 L IR BR T, Bl B
90 C4:Jm AL 8 min, VK & S min, HUHZHZT,
P ARINAACI RS A BRE B TR bR AR, T 60 CA4
LI CARDTF 16 h) o 223858 S, 50% H e
50% 2xSSCHZLACHREMF A L131K,30 minAK., Kbt
i D i 1:800 FikE, 37 CIFE 60 min,
PBS HIRZEAARAS 7YK, 5 min/K . FeJ5 i I DAPL i
(RES AU

1.2.9 %t 5 ARSI EdE S HERfE2E R

TRe BHRAIGT2F R SPSS 13.04H1 4k 4:  ZHEL
P 2 18] F) 22 5 HL R P A ST AR A e A 6 1EF T P<0.05
KR ZERAGF L

2 H#R
2.1 B & iS4t miR-483-5p 1% g5 A1 RARA

C57BL/6J /]NEUE K¢ 5t miR-483-5p 15 7 14 S T
FIFERE, AR TCHET ARG AE A S o IR (B
B BB S nL)miR-483-5p i aEit it 7 d f121 d¥ANGY
Wi DTRE, Y5 R R RS2 AR RRAIAM LL , 22 5 et
H . BUNZKFHSINCIEEES pL 21 d (P=0.823),
1:5F miR-483-5p 1857 5 uL 7 d(P=0.778) , 51 %
5 uL 21 d(P=0.627) , ¥fEIE R U (E3A) . Ak R
HE 40 bR B IR 4540 JC 5, Jo I Sk s 22 (&
3B). #E—FFH TUNEL RGN B Rz o 5 /N A E
BT (EI3B), XELERELR, 5 pL BRI
B R AZE KX IRe , A5 S B /IVE SR T, SR
' K2 5T miR-483-5p K VAR B S 5 57 7 F 21 K3
T b Tt (miR-483-5p AHX ) Fik i {14 miR-483-5p
PEEE S uL 7 d,P=0.830, 5P EE S ul 21 d ,P=0.94,
E3C),

R (RN 2 57 20 pL) miR-483-5p 185 714
S5 7 df21 dFEREAEZIE DIRE, Mg R ER S5 H
XTHRAIAH L, 25257 05 2 L (BUN K 15 NC 2
7720 uL 21 d,P=0.483; 7F 5 miR-483-5p 1575 20 pL
7 d,P=0.069; 7EHHKRE 20 uL 21 d,P=0.252) , ¥J7E1EH
TUFEI(E14A) ;qPCRAM E M i IR KIM- 1
FERTC_ I (KIM- 1A 35 8 1 5) miR-483-5p 1845
721 d,P=0.882,[K4B) ; A1) i HE Y0 B B AIEZHZN
S ICS R (K14C) ; if—PHI AT TUNEL AU e B
B /INE M TCH BT (B 4C) . 345 FELR, 20 pL
PR BE RV RE ARSI B RS S5 40 SR, AE T /IVE
SR, B BB miR-483-5p KA BT E S
557 REDFF& 345, 55 21 Rift—2 7 35 8.6 % (miR-
483-5p AHNF AT 15T miR-483-5p 185 EE 20 uL 7 d,
P=0.01; 51720 uL 21 d, P=0.0001, & 4D).

P 25, FH 33-gauge £k 7E C5TBL/6] /)
BRI Bz T 591325 20 pL miR-483-5p Mk EE) 21 d,
WEAS S i B AT AS 4540 S iRk, ) ff miR-483-5p i %
K% 8.6, S —FIHE B T2 4= ' A miR-483-5p
(ARSI,

2.2 TiFF4 Gt &k miR-483-5p s RARA

4= By miR-483 [ #ik 57 Tet-on RGLHIRE , T3
i rtTA-IR ) B2 2 R G5 SB[ RE S 3Rk o
RIS e DL SA . TG483 /NG (FHM: R & T A= 1 3
IEH BN ZU8 3 XY Re T 55 (R R 2R ) .
Real-time qPCR £ % B/ 5B IE miR-483-5p Tt



A 357
30 1
~ 25 L
3
= ()
g 20
% 15
m 101
5,
0,
=K <K
E RO
el Pl
3- é\z\ g— "
S P
L L
S ¥
5 o)
LV3-miR-483-5p

5 pL treatment 7 d

HE staining

TUNEL

Merge

1.74%(0.9+0.09 vs 1.7+0.19,P=0.004, K 5B).,
2.3 BNVEAF S ARGA miR-483-5p AR

B /NS R S 263K miR-483-5p 5 3 /N FUA
Cre-loxp RGUHE  Faad 5% 1 F2 ARBH T BRUFIR PR B
A AT B B RS A AT RETC 5 (FE AU UL &
6A, HAMEEAR B/R) o FIFHZ IR A28 5% K
D3] miR-483-5p 7 5 Kz Jot H /N A e S 3R
([K16B) . Real-time qPCR AN & B, BHPE/INR -5 B
/INEAH L, miR-483-5p 7R MERRIA 2 4,18 12.35
£5(1.6+1.13 vs 12.35+3.89,P=0.01, |8l 6D) , i £ HAt14H 21
WO E A T84k (0.9+0.35 vs 0.8+0.18, P=0.694,
& 6C),

3 g

WAL BRI v 35 T A NI BT, 1A% AR i
2", B miR-483-Sp 7E 15 B R AEA S IS MEHE
JF RN A A IS A ], BT e S 2 HE R
SIS R B oA 5 AT &R B, IE /N
BRI 2t 263K miR-483-5p Ao [ Atk B i  (HAE
X/ MBI TR & I miR-483-5p i2 5 Atk E i
A, RATEAE S L sh P SE g b it AT T 30Uk
BdEAR A o A TIHRAWIF miR-483-5p 7E1H 11 B

C 1.67

B 3 BRBUEST S wLigmEEINRRE

Fig.3 Phenotype of mice after injection of 5 uL
lentivirus in the kidney. A: The level of BUN.
No significant difference, vs Contorl group; B:
HE staining and fluorometric TUNEL. Scale bar=
50 um; C: The level of miR-483-5p. No
significant difference vs LV3-NC 5 uL group.
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Fig.4 Phenotype in mice after injection of 20 uL lentivirus in the kidney. A: The level of BUN. No significant difference, vs

Contorl group; B: The level of KIM-1. No significant difference, vs Contorl group; C: HE staining and fluorometric TUNEL.
Scale bar=50 um; D: The level of miR-483-5p. *P<0.05, ***P<0.0001.
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Fig.5 Schematic representation of the generation of miR-483 transgenic (TG483) mice and the level of
miR-483-5p in TG483 mice. A: Identification of genotypes by agarose gel electrophoresis; B: The level of

miR-483-5p. **P<0.001.
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Fig.6 Schematic representation of the mice with renal tubules-specific expression of miR-483-5p and the level of miR-

483-5p in the heart and kidney. A: Identification of genotypes by agarose gel electrophoresis; B: Fluorescence in situ

hybridization analysis of miR-483-5p (green) in PEPCK ‘/loxp* mice. Scale bar=20 um; C: The level of miR-483-5p in
heart. No significant difference vs Control group; D: The level of miR-483-5p in kindey. *P<0.05 vs Control group.
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