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[ Z1 B8 ZOTKEEEREERZIR( LncRNA) Zokifk RNA I A ER N V) RNA 2553 ( RMRP) J2
75 T 3 5 A ) R S MR AZ TR ( miR) 580-3p/Ras [A] YR FE R KR W 5t A( RhoA) Hiliil il g 2248 ( LPS) 531 & /e
M. FiE T 2024 4F 5—10 AR S ot BE B L SRR Em AT SR . RS E B B SR AN B/
1 R A HK-2 102 % B8 ( Control) 20 , {1 Fi} LPS 37 40 MU 45 A A 5 , AR 45 AN ) b 38 5 2 43 A7 ( Model) 2H < sh-NC
#H .sh-RMRP 41 .sh-RMRP +anti-NC 41 . sh-RMRP +anti-miR-580-3p 2. 5B 5% %22 i PCR( qRT-PCR) ¥ LncRNA
RMRP.miR-580-3p.RhoA mRNA 3ik; W ¢ Z M SC i #1 LncRNA RMRP 5 miR-580-3p. miR-580-3p 5 RhoA i #5
KF; MR HE0R £ -8( CCKS8) 52 o 6 W 240 i 385 775 il 35k H 88 10 Bt 4 ( ELISA) AU 1 A ZHAB(ILAB) (AT E 6
(TL-6) Jii¥gd SR FE R F-oe( TNF-or) 7K Yt 2 4t 4SS T 240 B 9 7= 8 11 B8 B3 ( WB) Aarilll RhoA - 3 58 4 g A% i Ji
(PCNA) B ik 40 fu 52 ( Bel2) \Bel2 #52 X 25 H ( Bax) #ik. £ 8 5 Control 41 L%, Model 4 # LncRNA
RMRP.RhoA mRNA K% 3535 I 772  ILAR IL-6. TNF-o Bax & (125 ik F+ 25, miR-5803p HK-2 41 i 77 1% .
PCNA.Bcl2 5 [ R ARFAR( P<0.01) ; 55 Model 41.sh-NC 44 045, sh-RMRP 2 LncRNA RMRP.RhoA mRNA K & 3
SAAR M T2 ILA B IL-6+ TNF-ois Bax 3234 A%, miR-580-3p. HK2 4 Jifg #7 1 2. PCNA. Bel2 & (4 A T i ( P<
0.01) ; 5 sh-RMRP £ .sh-RMRP+anti-NC £ [t.# , sh-RMRP+anti-miR-580-3p 2H ' RhoA mRNA J% & 1335 4 i 1
R IL-ABIL-6.TNF-o Bax & [ %35 FH 5 , T miR-580-3p HK=2 4l il 773 % . PCNA . Bel2 ik FEAK( P<0.01) ; XL
KK B R, 5 mimic-NC 21 H 4, miR-580-3p mimic #0544 WT-RMRP. WT-RhoA 174 5 & B i P RAK ( P<0.01) o
£5i%  FHAIK LncRNA RMRP 7] i i #8142 miR-580-3p/RhoA Rl LPS 1531 HK-2 458 SO K A =, M
T FEA N B /NG T B A A 05 F A P
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[Abstract] Objective To investigate whether long non-eoding RNA (LncRNA) mitochondrial RNA processing RNA
endonuclease RNA component (RMRP) can inhibit lipopolysaccharide (LPS)-induced renal tubular epithelial cell injury by tar—
geting the microRNA (miR)-580-3p/Ras homologous gene family member A (RhoA) axis. Methods The experiment was
conducted in the Central Laboratory of Jiaozhou Central Hospital of Qingdao from May to October 2024. Normally cultured
human renal tubular epithelial cells HK2 were designated as the Control group. A cell injury model was established using
LPS, and the cells were divided into the Model group, sh-NC group, sh-RMRP group, sh-RMRP+anti-NC group, and sh—
RMRP+anti-miR-580-3p group according to different treatments. The expression levels of LncRNA RMRP, miR-580-3p, and
RhoA mRNA were detected by quantitative real-time PCR (qQRT-PCR). The regulatory relationships between LncRNA RMRP

and miR-580-3p, and between miR-580-3p and RhoA were examined by dual-duciferase assay. Cell proliferation was assessed
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by Cell Counting Kit-8 (CCK-8) assay. The levels of interleukin—-13 (IL-1 ), interleukin-6 (IL-6), and tumor necrosis factor-o
(TNF-o) were measured by enzyme-inked immunosorbent assay (ELISA). Apoptosis was analyzed by flow cytometry. The
protein expressions of RhoA, proliferating cell nuclear antigen (PCNA), B-cell lymphoma-2 (Bcl-2), and Bcl2 associated X
protein (Bax) were detected by Western blot. Results Compared with the Control group, the Model group showed increased
expression of LncRNA RMRP, RhoA mRNA and protein, apoptosis rate, IL-1B, IL-6, TNF-e, and Bax protein expression,
while miR-580-3p expression, HK-2 cell survival rate, and PCNA and Bcl-2 protein expression decreased P <0.01). Compared
with the Model group and sh-NC group, the sh-RMRP group exhibited decreased expression of LncRNA RMRP, RhoA
mRNA and protein, apoptosis rate, IL-f3, IL-6, TNF-o, and Bax protein expression, while miR-580-3p expression, HK-2 cell
survival rate, and PCNA and Bcl2 protein expression increased (P <0.01). Compared with the sh-RMRP group and sh-RMRP
+anti-NC group, the sh-RMRP+anti-miR-580-3p group showed increased expression of LncRNA RMRP, RhoA mRNA and
protein, apoptosis rate, IL-, IL-6, TNF-o, and Bax protein expression, while miR-580-3p expression, HK-2 cell survival
rate, and PCNA and Bcl=2 protein expression decreased (P <0.01). The dualduciferase assay showed that, compared with the
mimic-NC group, the luciferase activity in the miR-580-3p mimic group was decreased P <0.01).Conclusion Knockdown of

LncRNA RMRP inhibits the LPS-induced inflammatory response and apoptosis in HK-2 cells by targeting the miR-580-3p/

RhoA axis, thereby exerting a protective effect against renal tubular epithelial cell injury.

[Key words] Acute renal injury; Renal tubular epithelial cell; LncRNA RMRP; miR-580-3p/RhoA axis; Lipopolysac—

charide

SEF 403 ( acute kidney injury, AKI) JEJEREAE
VLI AAE , LA T 68 2 8 Ak P s sl A0 i JUL - s
SRR, AR B SR A B A 1 BN~ P B2 B e
5 B AN T4 LR AR o TR, #R5T AKI
(R BRAE BRAIL I X IR YT AKT B H 25 . KAEE
J i K% ¥ 4% B8 ( long non-coding ribonucleic acid, Ln—
cRNA) TEAHMIIEFE P T A SOy S5 R W2 # b &k
PEE BT . WFSE & B, LncRNA Z ki /& RNA it
TR FEZER N YT RNA 2H 43 ( mitochondrial RNA pro—
cessing endonuclease RNA component, RMRP) 7§ £ b
( lipopolysaccharide , LPS) 4b ¥ 3 HK2 20 23k -
VAL RS AT AKT /N BB LneRNA AT 55
miRNA 354 P 45 4, T4 ] miRNA XF 4 [7] mRNA
HIUTERYE FH ©l, Starbase BRI B8, LncRNA RMRP
5 miR-580-3p 1E1EZE A7 £, miR-580-3p 5 Ras [A] A
FLR Z % 51 A( Ras homologous gene family member
A, RhoA) i 3EBIPE X EAFTE B AMNF S 5T B,
LncRNA RMRP 7] # ] 471 94 4% miR-580-3p, H LncRNA
AL R miRNA 0% RhoA , fin sk B JE 4% M 52 1
PR . miR-580-3p fEEIMHA S A9 HK-2 41 4%
ik, M RhoA 7E LPS JH i i HK-2 41 Jfg rpr 3 3k 7t
B T A B A2 £R 1T LncRNA RMRP 22
75 0] 3 aF 0 ) 4% miR-5803p/RhoA 5% i LPS 7
S HK-2 2045005, & an r
1 #R5REE
L1 Bk (1) 48 AN HK=2 4 ( 38 [E ATCC &
A, 525 bio-73050) ; ( 2) BU5F]: DMEM #5557 5 ( 56 [F

HyClone 7\ ], %% 5 SH30285) ; LPS ( 2 [# Sigma-
Aldrich 23], 5245 15293) 5 W %¢ 't 3 WA I 12050 &
( Z£[E Promega 2\, 525 E1980) ; it iH80457 &-8
(cell counting kit-8, CCK8) iz F &+ 96 fL9¢ )t E &
PCR 0 WHOC R B & ( B = RAYHARSA
PR, 525 C0037.FTUB333.RG027) ; AHAME-1B
(ILAB) (A FR-6( IL-6) i IR FE I F - ( TNF-)

PR S5 Mg o a6 ( ELISA) U700 & (i Ak A=y
FHAH R, 525 ml058059.ml058097 . ml077385) ; ik
PRAE 1 V-5 B UL %2 56 2/ Ak N B ( Annexin V-
FITC/PL) 4 T & P8 Ak Rk ( 1)

JBefs A RN B, 575 40302ES60 15+ — ot L 4 12 4 5
PR B i 45 J2 P 9k ( SDS-PAGE) B Jise il #1071 3 ( b
SRR FEPHLABR A, 525 P1200) 5 —477 44 78 21 i
BHtE( PCNA) (B itk & 40 8 2( Bel2) \Bel2 ¢
X ZE H( Bax) RhoA . H Ji1 5 -3 -5 i il = ¥ ( GAPDH)

PR T YU ([ Abcam 23w, 5% 5

ab18197. ab182858. ab32503. ab187027. ab9485.
ab205718.abh205719) ; ( 3) {Y EH1K£5: BRI ( £ [E Mo—
lecular Devices 2\ 7] , #1*5:: SpectraMax M) ; i 2C 4R MY
( 32 Invitrogen 2y 7], K5 Attune NxT) ; BER 1% &
4: ( 22 E Thermo Fisher Scientific 2y &, fi 5

BioSpectrum 810 Imaging System) ; SZHf 2¢ Y6 %€ 7 PCR
( qRT-PCR) 1¢#%( ZE[E ABI /A #], -5 QuantStudio 5)

1.2 SEESJ5Es 12024 48 5—10 A 7R 5 e b
O BEBEH G50 % AT SC 0 . B HK2 40 M 52 95, 78
DMEM 5¢ 42 3% 37 B v 355 53 2o 15, WL 42 40 it 108 B 15 4
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FEd BT B 58 A bE R LAk S s FR. A A K E
80% ~90%L. & FERT, AT ACAL B 28 W Ui UL 5%
TCLFHEALIRZS 1 HK2 40 i3 FP7E 6 FLAR, FF 1T 4)
ZH AbFR: Xt HE( Control) 4H( 1EH 155%) %Y ( Model) 41
(4574 10 mg/L LPS £ 304532 12 ™) sh-NC 41
(7Y% sh-NC 6 h J5H K7 10 mg/L LPS B35 53
12 h) .sh-RMRP #{ ( % 4% sh-RMRP 6 h J5 ¥ 4 Ky &
10 mg/L LPS ¥ 37235 3% 12 h) .sh-RMRP +anti-NC 2§
( sh-RMRP Fl anti-NC L4644 6 h J5 F 4 R4 10 mg/L
LPS ¥ 72 Wi 4535 12 h) .sh-RMRP +anti-miR-580-3p 41
( sh-RMRP #ll anti-miR-580-3p 154 4% 6 h J5 & i &
10 mg/L LPS B #3552 12 h)

1.3 IS bR5 ik

1.3.1  gRT-PCR £ 48 ffd H* LncRNA RMRP . miR-
580-3p.RhoA mRNA 3% ik: {fi F iR 2 11 5 3 fh 75 Wi g
LA, IR Trizol 15 £ U RNA, IIAGE 2 T8
RNase 7K RNA, i R 730 0GB THIN 2 RNA ¥
R4, Fsk 0D260/0D280 Hfi K( 1.8~2.0) :1,
0D260/0D230 H AT 2.0, LI#ffE RNA 5455
SRSER IR . KPR B0 B RNA, UG 5 i cDNA
Fie JE R e Sl G U 5 iE AT o FE R NEAR R 20 pl R
WRIMA L RNA( 29 1 pg) 5 pl1 pl BEALS |k 5 5
MRS 4 T miRNA R#55%) (ANTP Mix 1 pl. 2
BESEWE 1 Wl SXFLW Ml 4 pl K TG RNase 7K 8 plo
BRSO B RNARRE T PCR U, 4%
ML o7 s 8 5% 37°C 15 min 85°C 5 s,4°C A%
fFo SEIUR GG , 4T qRTPCR 3. 519751 I
22 1, iR Z: 10 ul 2xSYBR Green Master Mix.0.8 pl
L5 1¥I( 10 pmol) (0.8 pl TS 10 pmol) 2 pl
cDNA #itlt f ddH,0 6.4 plo ¥R RFTEIHRAG,
96 FLP¢ 6 & PCR MUE T qRT-PCR X% it 17
qRT-PCR ¥ 18, i it #2: 95°C 254 5 min\95°C 2%
P 30 8.57°C 18 % 30 s.72°C 1= 30 s, M3t 40 DMFER
PL GAPDH Fil U6 1E R P9 2, i I 274 5 kit &
LncRNA RMRP. miR-580-3p. RhoA mRNA #{ %} 3
STy

1.3.2 WIHIE R ML E K LncRNA RMRP 5 miR-
580-3p-miR-580-3p 5 RhoA & 44 5¢ %&: fili i starbase
LAY S B 2= M 7l LncRNA RMRP 5 miR-580-
3p-miR-580-3p 5 RhoA Y1 I s ik F x4 Bk
KA HK=2 40 DLAEFL 1x10° A2 ) % 3 3 70 T
6 fLARH1,37°C 5% CO, K577 % 4i g 2% B2 ik 3] 60% ~
0% A B, 37 5 R85 3R 3k, G PBS 242 vh vk
A2 YK, 25 bR AR BR Y IS B4, B S A& A LPS

%1 LncRNA RMRP.miR-580-3p.RhoA % 53t 5|4 551
Tab.1 Primer sequences for qRT-PCR of LncRNA RMRP, miR-
580-3p and RhoA mRNA

B L5149 IRiEkZ]

LncRNA RMRP  5°-GAGGACTCTGTTC-  5"-TACGCTTCTTGGCG-
CTCCCCT3 GACTTT-3"

miR-580-3p 5*-GCGCTTGAGAATG- 5" TGGTGTCGTGGAGTC-
ATGAATC-3” G3°

RhoA mRNA 5"-GAGCCGGTGAAAC- 5" ITCCCACGTCTAGCT-
CTGAAGA-3” TGCAG-3~

U6 5'-CTCGCTTCGGCAG-  5"-AACGCTTCACGAATT-
CACA-3’ TGCGT-3"

GAPDH 5°-CACCCACTCCTCC-  5"-CCACCACCCTGTTGC-

ACCTTTG-3" TGTAG3~

1 mg/ LAY TG I35 15 77 FE AL BRAN MG 12 he FEA0 4% %
LPS ZhFR 7], #4% LncRNA RMRP . RhoA /74 %147
L A WT-RMRP WT-RhoA) 548 AU 4 5 FE A
AR ( MUT-RMRP . MUT-RhoA) o F| HI i 57 {4 % 44 v
WT-RMRP . WT-RhoA .MUT-RMRP . MUT-RhoA 4} 5] 5
mimic-NC 5§, miR-580-3p mimic 45 YL 4 ffl. 48 h
Jei > WO AR, SR FHOBL% 5 38 i ) 6 e L9 3%
fitg i o LA B 2O R B I MEAE N N S, RCIE 3%
YURGOR A A Y 25 5l A TR KR T R il
TGRS B O 2 TE M Y LU AE A5 B A X PO R
it 1% 1

1.3.3  CCKS8 S5k 4 At (4 1451 : HK-2 41 i 2
96 FLAR T (1x10° A~/4L) 4B 1.2.1 S 41 Ab B L R
FI CCK8 1257 ( 10 pl/fL) 7E37°C 5% CO, #1F T E
2 b, fft HBEARAX (450 nm) W05 WG RE . I HEA 40 A
TR AN % = ( SCI O -8 AL WO ) /
( 4} FRZ IO B — 25 L) x100% .

1.3.4  #fErf ILARIL-6.TNF-o 7K A : i 8 45 21
YIS IR, 4°C T B0 B I B VE W K3 ELISA i
G UL P bR M A, B A G 1) A AR R VR
A ARARALH, 37 CHEE 2 he YE)E, IMALEY R
PR IBTIAR TAEW,37CER 1 he FRRIEL)E, INA
AR o E AW bR C SR R TAEW, 37 C M HE
45 mino PRI MA R )Y , 2 I EHE E 30 min,
INZE LR B SN o AR R 450 nm 1%
R 2 bR R 2R AR (] 05 5 A R A I B
IL-6.TNF-o 7K F-.

1.3.5 37 2 290 i SCAS: 000 200 JL 9 72 A5 L Al B A 7%
EDTA R4 FI( 0.25%) 37°CiE4L 1 ~2 min, il A
S B SR R AR, B0 3 B WA 40 I U
UE. TR B PBS 5 5 8 B A MY, PR B0 TR
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VIR CEEEAEF R LR A G . B0 L,

A IXZ54 22 v 100l 5222 5 2 4 i, fin A An—
nexin V-FITC 5 ul, BOGEEMEE 15 min, il A PI %t
WS pl, WOCERPBEF S mine I 1x45 5 92
400 wl, AT 5 37 B 3 2 4 A 5 40 B 9 TR ( G
)5 1 h W5ER) -

1.3.6 4 PCNA.Bcl2.Bax.RhoA =AM M:

KA H A% B iE ( Western blot, WB) #6:1l] , RIPA %4
Ff VR A AL L 4°C 250 BA I3 (o FH s bl P R
e B VRS o B ARSI A _EARZE 0PI, 100°C & ik
5 min, 3 HPVKYA 2 min. 3% F] SDS-PAGE /&,
PR 450 R R 5 74 7% #% 8] PVDF i . TBST
VERE 5 min 13K, i 5% A 03K , 5 IR0 IR 35 A A
2 h, 5 —$; PCNA(1:1 000) .Bel2( 1:1 000) . Bax
(1:3 000) .RhoA( 1:2 000) .GAPDH( 1:2 000) £ 4 C

BB LK. —PiE 5, TBST PR 3 1K, 10 min/iK,
SRS S AL Y EEARC A (1 :3 000) = i 3k
J7F 1 h, TBST PERE 4 ¥k, 10 min/¥R, Ak & OGIK
B, BEE AR &R G dn I DR A7 BR L 7F Image) 3K
b B o BT A5 AL, LA B I B 1 4% KA/
GAPDH Z%afy JK BEAEHE AT 0 — 4k, H B 4% 4128 AR X
Tk

L4 Gtk R GraphPad Prism 6 3 {FiE4 74
WG HT e FFEIES/T M ITHEGORL, x4 30K ,2
2 ] USSR FH A ST FEAS ¢ K 56, 22 4 1) L 350 R FH A A
EI)T S Hr ( ANOVA) il Tukey £ H F J5 . P<
0.05 R 2= R A G Lo

2 &% B

2.1 £ 41401 LncRNA RMRP. miR-580-3p. RhoA
mRNAZIE AL 5 Control 4H 45, Model 2 LncRNA
RMRP.RhoA mRNA 235 F+ &, miR-5803p 7 ik A%
(q/P = 17.828/< 0. 001. 16. 895/< 0. 001. 8. 342/<
0.001) ; 5 Model #H. sh-NC #H H %, sh-RMRP #{
LncRNA RMRP.RhoA mRNA ik [&{K, miR-580-3p 3
KT (q/P=10.094/<0.001.9.504/<0.001.27.979/<
0.001,9.700/<0.001.9.353/<0.001.27.632/<0.001) ;

5 sh-RMRP 4 .sh-RMRP +anti-NC 41 %5, sh-RMRP +
anti-miR-580-3p 2 LncRNA RMRP ik £ R LG
7% X ( P>0.05) ,miR-580-3p k&K, RhoA F2ikTHES
(q/P=14.250/<0.001.4.676/0.027,13.903/<0.001 .
4.827/0.021) , L3 2.

2.2 WP FE LKA LncRNA RMRP 5 miR-
5803p.miR-5803p 5 RhoA Z Al [M LR AW
= B 2247 587, LneRNA RMRP 5 miR-580-3p 77 7F

HAMYZEE G AL, LA 1; miR-580-3p 5 RhoA 1y 374F
B XA AE B ANGS B 05, DB 20 RO 3R il 5
IR0, 5 mimic-NC 41 L%, miR-580-3p mimic H 5
t MUT-RMRP .MUT-RhoA ) %¢ 't 2% il 1 1 22 5 L4
P22 X ( P>0.05) , % Y« WT-RMRP . WT-RhoA %%
SEER B HEFER( P<0.01) , WLER 3.

F2 KHKYIS HK2 4 LocRNA RMRP . miR-580-3p-
RhoA mRNA £k LB (xxs)

Tab.2  Expression of LncRNA RMRP, miR-580-3p and RhoA
mRNA in HK=2 cells after transfection in each group
HoH n  LncRNA RMRP miR-580-3p RhoA
Control 2 6 0.98+0.11 0.99+0.11 1.00+0.08
Model 2H 6 2.34+0.24* 0.51+0.05* 2.12+0.20*
sh-NC 2H 6 2.31+£0.23 0.53+0.06 2.11+0.21
sh-RMRP #1 6 1.57+0.16"  2.12+0.21"  1.49+0.15™
sh-RMRP+anti-NC 4 6 1.58+0.17 2.10+0.20 1.48+0.16
;23‘_2:2';”““*“‘” 6  1.55£0.18  1.30£0.13% 1.80x0.14%
FH 46.433 157.958 42.341
PlE <0.001 <0.001 <0.001

#: 5 Control 41 0457, % P<0.01; 5 Model 41 %, P<0.01; 5 sh-NC
S ILEE,°P<0.01; 5 sh-RMRP £H 1%, 1 P<0.05; 55 sh-RMRP+anti-NC 2H
b4, ¢ P<0.05,

B 1 LncRNA RMRP 5 miR-580-3p (14547 o5
Fig.1 Binding sites of LncRNA RMRP and miR-580-3p

B2 miR-5803p 5 RhoA {454 o
Fig.2 Binding sites of miR-580-3p and RhoA

2.3 #¢1 HK2 43 kb 5 Control 4 M %5,
Model 41 HK-=2 41l jfl 77 1% 2R [& A% ( ¢/P = 21.993/<
0.001) ; 55 Model £ .sh-NC £H %%, sh-RMRP 41 HK=2
Y AF 15 R T 55 (¢/P = 11.625/<0.001, 11.203/<
0.001) ; 5 sh-RMRP 4 .sh-RMRP +anti-NC 41 b %%, sh—
RMRP+anti-miR-580-3p £H o HK-2 4fi Jfg 77 3% 5 [ A%
(q/P=5.561/0.006,4.543/<0.034) , 1.3 4.
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T4 K HK2 QIGEHE L (x4, %)

Tab.4  Comparison of cell proliferation in each group of HK-
2 cells

A n YRR
Control 24 6 100.00+0.00
Model 2H 6 54.16+4.42*
sh-NC 2H 6 55.04+5.50
sh-RMRP 25 6 78.39+6.44"
sh-RMRP+anti-NC 2| 6 76.27+6.13
sh-RMRP+anti-miR-580-3p 4 6 66.80+5.25%
F1{H 67.936
P14 <0.001

VE: 5 Control 41 L%, P<0.01; 5 Model 41 1%, P<0.01; 5 sh-NC
L4, °P<0.01; 55 sh-RMRP 4 [t 4%, 1 P<0.01; 5 sh-RMRP+anti-NC 41
[, °P<0.05.

2.4 &4 HK=2 4 ffsrp TLABRIL-6. TNF-o 7K F- 4%
5 Control 4 4%, Model 41 TL.-B 116, TNF-o 35
T} ( g/P=27.988/<0.001.20.490/<0.001.23.456/<
0.001) ; 5 Model 4. sh-NC 41 [t %, sh-RMRP £ )
IL-1BIL-6. TNF-o 7K &A% ( ¢/P = 14.073/<0.001
12.574/<0.001. 11. 399/< 0. 001, 13. 833/< 0. 001
11.913/<0.001.11.694/<0.001) ; 5 sh-RMRP £ . sh—
RMRP +anti-NC 2H . %, sh-RMRP +anti-miR-580-3p #H
LA IL-6. TNF-o 7K F-FF 55 ( ¢/P=7.424/<0.001
6.009/0.002.6.038/0.002,6.944/<0.001.5.841/0.003
6.286/0.001) , W% 5.
2.5 K9 HK2 il 5 Control 4 L35,
Model ZH A 4 i 722 F 55 ( ¢/P =34.634/<0.001) ; 5

%3 miR-580-3p X} LncRNA RMRP.RhoA 7¢ 5 2 i 16 4 18 5% Wi

Model 2 .sh-NC 2 L%, sh-RMRP 41 20 Jifd 7 T~ R A%
(q/P=17.747/<0.001,20.621/<0.001) ; 55 sh-RMRP
2l .sh-RMRP +anti-NC 41 b % , sh-RMRP +anti-miR-580-
3p HANE I T- % TF &5 (¢/P=9.135/<0.001,9.496/<
0.001) , WL.5& 6. % 3.

RO A5 HK2 AP T HLEL (s, %)
Tab.6 Comparison of apoptosis in each group of HK-2 cells

A n i
Control 21 6 2.51+0.30
Model £ 6 30.34+2.56"
sh-NC 21 6 32.65+3.22
sh-RMRP 2 6 16.08+1.61"
sh-RMRP +anti-NC 4 6 15.79+1.24
sh-RMRP +anti-miR-580-3p 41 6 23.42+1.45%
F g 191.280
PH <0.001

7¥: 5 Control 40 F45,* P<0.01; 55 Model 41 H. %5, P<0.01; 5 sh-NC
ZH H#, " P<0.01; 55 sh-RMRP 20 Fo#, *P<0.01; 5 sh-RMRP+anti-NC 41
A, e P<0.01.

2.6 £ PCNA.Bcl2.Bax-RhoA FEH T AL 5§
Control #H 1%, Model 2 RhoA.Bax & H £ A F &,
1] PCNA.Bel2 & H A BK( ¢/P =15.021/<0.001+
17.394/<0.001. 21.452/< 0. 001+ 17.668/< 0.001) ; 5
Model 2 sh-NC £ [t %%, sh-RMRP £ RhoA.Bax fEH
ISR, 17 PCNA. Bel2 28 135 715 ( q/P = 8.088/<
0.001.8.495/<0.001.10.726/<0.001.9.319/<0.001,

(x+s)

Tab.3 Effects of miR-580-3p on LncRNA RMRP and RhoA luciferase activities

i n WT-RMRP MUT-RMRP WT-RhoA MUT-RhoA
mimic-NC 2] 6 1.02£0.11 1.00£0.09 1.01£0.10 0.99+0.10
miR-580-3p mimic ZH 6 0.50+0.06 1.02+0.12 0.470.05 0.970.12
1l 10.166 0.327 11.831 0.314
P <0.001 0.751 <0.001 0.760

=5 £ HK2 4firh ILARIL-6.TNF-o 7K F-[L#K  (x4s,ng/L)
Tab.5 Comparison of the levels of IL-1B, IL-6, and TNF-a in each group of HK2 cells

How n IL-1p L6 TNF-a
Control 41 6 44.75+4.38 60.42+5.06 81.42£6.15
Model £ 6 147.21+11.73° 135.98+12.60° 195.87+15.29°
sh-NC 41 6 146.33+10.86 133.54+11.87 197.31%16.02
sh-RMRP 6 95.69+7.57" 89.61+6.96" 140.25+10.12"
sh-RMRP +anti-NC 4] 6 97.45+8.09 90.23+8.02 138.99+9.89
sh-RMRP+anti-miR-580-3p 2H 6 122.87+9.22% 111.77+7.18% 169.66+11.34%
F {4 111.691 62.512 80.280
P <0.001 <0.001 <0.001

¥: 5 Control 41 %%, P<0.01; 5 Model 41 H35%,"P<0.01; 5 sh-NC 4 H#5,°P<0.01; 5 sh-RMRP 41 H %%,

#%,°P<0.01.

1P<0.01; 5 sh-RMRP +anti-NC 4 It
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7.832/<0.001.8.697/<0.001.10.465/<0.001.9.902/<
0.001) ; 5 sh-RMRP 4. sh-RMRP +anti-NC £ [t %%,
sh-RMRP +anti-miR-580-3p Z41 RhoA. Bax & 4 % ik Tt
5, M PCNA. Bel2 & [ £ B AL (¢/P = 5.521/
0.006.4.854/0.020.5.755/0.004.5.048/0.014,5.264/
0.010. 5.259/0.010- 4. 971/0. 016~ 5. 436/0. 007) , I,
F 7K 4,

34t i

i S aa il PR i eV IVAS 2 €E0) W) Xa SNl

A B DRERRERT, LT S B AKT 2w U B AT OF
RAEZ— , P EUE G B ] K RS AR R
WREEAE TS A 19 AKT i {8 35 A BEAZ AR /NS 1 B2
00 L ) 98 T 0 ) SRR B P S I, 22 DT 5 2
LPS A S AL, I SE Bk EE A AKT AL K HLk
TERATTHEE > o BFST R, 4Pk SR X5 A 4T i
PR TRMEREAE AKT K2R & e B B BEAILA] - LPS 2
22 T T A0 N R ) 32 o8, AT e O LA
PEZR G5 | R BIRINL o FHLAZ BILPSHIE , B 4141

3 U AN % 2H HK 2 0 M I T 1500
Fig.3 Apoptosis of HK=2 cells was detected by flow cytometry

RT 454H HK=2 it PCNA.Bcl2.Bax.RhoA T E AL  (xxs)
Tab.7 Comparison of protein expressions of PCNA, Bel2, Bax and RhoA in each group of HK2 cells

HoHl n PCNA Bel2 Bax RhoA
Control 4 6 1.41+0.14 1.75+0.18 0.66+0.07 1.04+0.13
Model 4 6 0.59+0.06" 0.84+0.08" 1.52+0.15" 2.21%0.25"
sh-NC 4 6 0.60+0.07 0.81+0.09 1.5320.16 2.19+0.22
sh-RMRP 21 6 1.00£0.10" 1.32£0.13 1.10£0.09" 1.58+0.16"
sh-RMRP+anti-NC 4 6 0.97+0.09" 1.34+0.14% 1.08+0.10™ 1.60+0.17"
sh-RMRP +anti-miR-580-3p 41 6 0.78+0.08% 1.06+0.114 1.3420.13% 2.0120.19%
F 1§ 65.030 48.005 44.734 33.807

P i <0.001 <0.001 <0.001 <0.001

TE: 5 Control 4 [L%¢,*P<0.01; 5 Model 21 [£%,"P<0.01; 5 sh-NC £ [£#,°P<0.01; 5 sh-RMRP 4 %5, 9P<0.05; 55 sh-RMRP+anti-NC 25 [,

#,°P<0.05,
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7: A. Control #H; B. Model #H; C.sh-NC #; D.sh-RMRP #; E. sh—
RMRP+anti-NC £4; F.sh-RMRP+anti-miR-580-3p £ .
B 4 WB K44 HK=2 40H PCNA.Bcl-2.Bax.RhoA & H
ik
Fig.4 The expressions of PCNA, Bcl-2, Bax and RhoA proteins
in HK-2 cells were detected by WB

H TNF-o IL-6 55 R R 7 (1) 23R TH i L 1X 26 R A i
AN BB I B 1A A0 B P 1 R M s A 3 %,
SR M IR R 5 B R AL S 40, 3 R 3 i R T
Bel2 ZIGE A GEHT A FIRIE BT E /NS L
KA 2 BT (HAREE R, LPS il HE/EH T
B/ INE 7 A, 308 ok A U B A R R T A A o e
HREFET ., e FECE MESS MBI T e e 2k . M
(] P ) 2 P s 17 A B O T R L BE S AE A BHLIT LPS
V) AKL JF 88, O 038 BB 3 TS AL 22 1 T 0R
WP o DRI, TE LPS 5 S AKIL BER b, $8 58 f ]
A A A TR 43 A - 100 4 4 B T, XPIR YT AK
EPSEIv

LncRNA J& —FfR HA 4% 8 F DI g, R B B8
KF 200 LS RNA, BF5Y 87~ , LncRNA 1] 3 95 4
fr A AWML R, S 52 MERNEERE,
LncRNA RMRP &35 — N & B ph 40 A% 75 B P 1)
Sia FLORRIY RNA 43, 0 38 R 4R SRR 1)
RS2 200 Ji 1 9 7= 5k 72 [R5 950 4> miRNA A B 4R
1.2 55 G D RE B e S R 10 Y o Xia 45
UESEZ, LncRNA RMRP J4{EHTFI MR R E/janus J40E 2/15
S RO A 3 5 5@, ¥ 1n) ELAVLL |
VAR EALNE 2 25 SE SR T R R M A AR
RN, e LPS % 5 AKT /)N B HK-2 41 ff 451 43 -
Zhang % 3 —9F W], LncRNA RMRP 7¢ LPS i 5
() HK-2 2 i 2635 _E 14, @K LncRNA RMRP 1] #7i il
LPS 755 0 240 B 08 1=, 3 20 R P 7 10 7= A b
AKI. A5 45 R B ox, 48 LPS 4b ¥ HK=2 4 il f5,
LncRNA RMRP % ik -8, 4 ¥ A 7 ILHB. IL-6.

TNF-o7K -7, 40 M08 T3 0, 200 i 38 55 2 2090 il
15 Zhang % R4 R —5, Ui LPS fgigi S HK2
Y& AR T RN 4 PE 40, H LncRNA RMRP f 363k
BT RER LPS i 5 5 /NG b B 4 B4 45 1% 2 4y
FFF; A% LncRNA RMRP 7] LU0l By LPS 5%
PEA I RS R 00 LPS i S0 AR S An
24 2O R 7 SRR S KRR A A I S M LR B
t, LncRNA RMRP # [ f1 4 % miR-128-1-5P |- i
Gadd45g F2ik , T8k LncRNA RMRP #1117 4fi g h1L-6
AIL-8 (7=, FF IS R T- A R R A B 3k . ARAFSY
BIN, Bifk LncRNA RMRP 7 41 LPS %5 ) HK2
20 B T A0 T A B I 3 T 0 ) 400 A A7 ek %
AKT %95 i Ji, 52 45 25 Blo $2 7R JIK LncRNA
RMRP 7EA [a] 59 Hh vl 6 BLA AH R i R 9 /E F - 4R
1M, FERE 75 8 i 5 miRNA R4, 5 i — 450
AW AE B2 B 45 R B R, miR-580-3p 5
LncRNA RMRP 7E7E45 4 . miRNA B—2KK Yy
22 NREAFRR A TR MEAE ZR S RNA 78 36 DR 238 10 e 5%
J VR TR SR T o Liu 2 BFSE M, Cire—
0068087 1= &y miR-580-3p ¥ 40 , 1% ) 2 [l F g 1k 3K 52
A 3. UTER Cire-0068087 1] L A 3% 2 417 S i HK2
AR T R BN A ORT b R —e) e TR Ak
{HAp ] miR-5803p J5 355 1 UUER Circ-0068087 f4 1
o ARWFFE 45 7~ , LncRNA RMRP 5 miR-580-3p
AW ) R M A e 2R, & LPS B S HK2 41 g h
miR-580-3p ikl /b, 4 ML 8 T K 5 M T34 £, 1
BifIk LncRNA RMRP 7] | 3 miR-580-3p % ik, i 3%
LPS 755 (1) 40 i A2 4k, B30 ] miR-580-3p mJ ek 55 mi 1%
LncRNA RMRP % HK-2 4l ffd A 520 o 1 Q0 78 i g 40
Jfas, LncRNA RMRP 7] 3@ i #0 [7] miR-580-3p ¥ ¥
ATP13A3, 5 2535 miR-580-3p A i 55 32k & LncRNA
RMRP X R At v A
58 R, miRNA @13 5 mRNA 2585 il #H%
PR mRNA B fif 55 5 245 ) 5 o 19 2E 3 5 2 5
Fa 2 AWFGT4EH B R, RhoA S miR-580-3p [ #l [f]
mRNA , B 7E 379 B 5F X 38k A7 76 B AMNT 5. RhoA J&
F Rho K%, 7] 25 45 1E % 19 B LT &g, 76 B /1
b R A 2R RN AR A0 A 22 Bl 40 i v =
5 RPE R SR e B Y KRS 4 R R, &
LPS 5 5 40 il 451405 J5 , RhoA () F k14 i1, 4275 RhoA
FIREVE R LPS 753 B /NG 1 Bz 200 Jf 403 43 1) OQ Bt Ak 1
YT 55 AKL i % 5 i B Chen 257 S 52, AT
RhoA J Ryl A F- MR35 L T LA it 47 < i 7K e <
T YL 58 Y e 2L 4 1) S A S 1% e Chen 51 JIEHA
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NEAT1 7] # #5454 miR-31 1E [ 45 RhoA Hy 33k,
NEAT1 50 2K 4 1 5 I £F 4 £k A 98 v B v, 91 410 31
RhoA /Rho AHIC Y £ it 48 58 B 1 15 5 38 B% 17w A%
miR31 A DL 5% 3R AE T A58 45 2R oK, miR-
580-3p HJ # i) 71 455 RhoA; H ik LncRNA RMRP
J& » RhoA 22 3K B 1K miR-580-3p & 3k FH &5 1M 417 i
miR-580-3p J5 RhoA (335 L, #/riid% T Lk
W o FE7~ LncRNA RMRP 1] 5818 oo #E ] 7 7 miR-580—-
3p/RhoA i, V4% LPS %510 HK=2 4nfdiif = .
4 & ®

2 b ik, LPS 75 5 HK=2 40 ffd tf LncRNA
RMRP.RhoA %3k I, miR-5803p #ik T . mfk
LncRNA RMRP ] i@ 5 8 7] % 5 miR-580-3p/RhoA
B, ) LPS 500 HK-2 40 Mo VA - K2 40 M 4 Pk S
T A0 ) A LA 40, D e L AEL G AL R v AN
WA RS W], W R ARk i g s i, ik — b
TRAFRT LncRNA RMRP 38145 B /NE 1 Bz 48 it 453 473 1

PERIBLA <
il 30 50 A A 7 W C R 25 o
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