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IncRNA KCNQI1OT1 fF IMN 22 BRAFHPRIERE
BB fIGKRIEREXES T

B E B T
(PEHEMKRFWEERTER L. B AF;2 HH, % 110004)

[(FAE] BB ARAFLZEBEEEHBAMN EF B8P KAk %2 RNA(ncRNA) 47 & /& 114538 i T
R QMA 1 E&4EFH L(KCNQIOTD ¥ £ A A 5 R me A ls RIsAragda X ., Hik #HR 2022 F
2—6 A£ZEE AAS B A IMN 69 24 6] &% 4E A IMN 28, 5 2 BB 3 T ok koA B B 47 B otk 6d 22 4] &
FAEA TR, @i %k RAE 4 R (FISHD 5 % #F % % 2 8 PCR(qPCR)#M) IncRNA KCNQIOT1 &k 4 L,
KB Wilms AP KB 1(WTD ARt 2 dn otz idid fg e F £ & kn WT1 $9 Rk K-F, KEEFER
¥R IMN & F KA % IncRNA KCNQIOT1 2k 5 mis hFa®af 24 h REGZEF B A
FARG AR, £R  IMN 41 FISH 4 IncRNA KCNQI1OT1 Rk ey %@ 8 FH R EMA 1.76+0.27, 5 F
SR LA 1,000, 14, 2 F A%t 3 &L (r=11.911,P<C0.05);IMN 41 qPCR # @ IncRNA KCNQI1OT1 #
FIARKFH 2.4040.17,FH T4 1.00+£0.03, £F A %3t 5 & L (1 =13.653,P<0.05), IMN 41 WT1
B R A KT A 13,2745, 18 A& F - BB 20 28.79+5. 58, 2 F A4t ¥ &L (t=—9.777,P<<0.05), IMN &
F B E% P IncRNA KCNQIOT1 A2 K FE5 R MEEA LFOZEEOZR4MA(P<0.05), 524 h FEGEFE
2 EAA(P<0.05) .25 & % JUEF, &k % .3 PLA2R 34k #= eGFR ¥ Kk W8 B A0 A M (P>0.05), i In-
cRNA KCNQIOTI1 T4t 5 IMN 898 & R REA X . H A mAGIT IMN 69 ek,
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Expression of IncRNA KCNQI1OT]1 in renal tissues of patients with idiopathic
membranous nephropathy and its correlation with number of

podocytes and clinical indexes "
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[Abstract] Objective To study the expression of long non-coding RNA (IncRNA) and long potassium
voltage-gated channel subfamily Q member 1 overlapping transcript 1 (KCNQ1OT1) in renal tissues of the
patients with idiopathic membranous nephropathy (IMN) and its correlation with podocytes number and clini-
cal indicators. Methods A total of 24 patients with diagnosed IMN in the nephrology department of this hos-
pital from February to June 2022 were selected as the IMN group.and 22 patients with nephrectomy due to re-
nal cancer in the urologic surgery department during the same period were selected as the control group. The
expression of IncRNA KCNQIOT1 was detected by fluorescence in situ hybridization (FISH) and real-time
quantitative PCR (qPCR). Wilms tumor gene 1 (WT1) was used to label podocyte nuclei,and the expression
level of WT1 was detected by immunohistochemical staining. The clinical data of the patients were collected to

study the relationship between IncRNA KCNQI1OT1 expression in kidney tissue with the clinical indicators
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such as podocytes number,serum albumin and 24 h urine protein quantification in IMN patients. Results The
mean gray value of IncRNA KCNQI1OTlexpression green channel in the IMN group was 1. 76 0. 27 in the
FISH detection, which was higher than 1. 00£0. 14 in the control group,and the difference was statistically
significant (¢=11.911,P<C0. 05). The expression level of IncRNA KCNQ1OTT1 in the IMN group was 2. 40+£
0.17 by qPCR,which was higher than 1. 00£0. 03 in the control group.,and the difference was statistically sig-
nificant (r=13.653,P<C0.05). The expression level of WT1 in the IMN group was 13. 27 £5. 18, which was
lower than 28. 7945, 58 in the control group,and the difference was statistically significant (t=—9,777,P <<
0. 05). The expression level of IncRNA KCNQ1OT1 in kidney tissue of IMN patients was negatively correla-
ted with the podocytes number and serum albumin (P <C0. 05), positively correlated with 24 h urine protein
quantification (P<C0. 05),but had no significant correlation with serum creatinine,urea,anti-PLA2R antibody

and eGFR (P >>0. 05). Conclusion KCNQIOTI1 of IncRNA may be related with the occurrence and develop-

ment of IMN,and is expected to be a potential target for the treatment of IMN.
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JIE A4 B 9% (membranous nephropathy, MN) & —
Y1 LLE /INBR BE I Rk 18 M 3G R S AR e 2 A WL
FUhy o5 BERR AE A B0 . i 2 80 %0 JEL IR R B 11y
MN b %5 & P I B % (idiopathic membranous ne-
phropathy, IMN) , 2 20 )4 5 H Al 4> B 1% 95 i A G 19
MN g4k %t MNP, AR R, MN & % 5 5t 7R 4F 1
S O 3R E BN R Y 24, 900, H R L
X i Fe ik 51,0960 . A iy il 350 458 BT 9 1 10
fit MN B E BB A TR B A — 55 MR
MN BERA K ERNA KW E KRR (end stage renal
disease, ESRD)™ . [H It . 3 ) 75 Z % MN 14 % 5 HL
il AT IR E TR I EIR TR A

K %% 9F 9% 735 RNA (long non-coding RNA, In-
cRNA) & — KK B 1 200 A% 1 B2 0 JC & 1 5 S
i HE S M RNA 43 F . IncRNA J b 3 Wik 14 | 5%
SRV S J5 A AILTRR T BE R 3R GR L T2 2 5 Al i 1y Kk
B ER TS A Y IneRNA [ 5
IR B R 58 R T RE 2 5 BOLHE A R L iR A
N Z TP, AL BE B Ry B 28 90 1 I 1Y T 70 HE AL
Ok i 22 I 58 26 A L IncRNA 5 B i 5 9 23 070 4 G
T B R b & AR

IncRNA S Hy H [ #5530 1 WK & Q WL 1 (po-
tassium voltage-gated channel subfamily Q member
1,KCNQDEE&F 5% 1 (KCNQI1 overlapping tran-
script 1, KCNQ1OT1) & fii F KCNQI1 {7 & 1 In-
cRNAM 75 19 5o L AE /N 20 6 i 98 L 25 B M o 5 2 b
AR IR b R AR AR AE T 2 5 08 52 i IR A i A=
KA BESZMGEEY =T AW
SER B, AERE R B R B CE 1MW P IneRNA KC-

idiopathic membranous nephropathy;lncRNA; KCNQI1OT]1; podocytes number; serum al-

NQIOTI ik B . X FarEEHfi e, In-
cRNA KCNQIOTT aJ 2 FeiZ i #1 B 18 985 £ A )
PRAEY . ZHANG 4558 i {4 4 92 56 % W], KC-
NQIOT 75 B2 ifi 52 5 W (C5b-9) 5 5 Y 12 440 g 452 13
i Ak I I O A R 4 A SR R AL A5 A B 2
1 E pyrin 5493845 4 3 (nucleotide-binding oligome-
rization domain-like receptor family, pyrin domain-
containing 3, NLRP3) % AE /M M B R 5 48 5iE & A
PR A A T, SR B Bk = B 5T IncRNA KC-
NQIOTI 7& IMN A iy H SCAE AT 2 F L AR B ST 260
T IncRNA KCNQ1OT1 7 IMN FH A iy ik, L
L 555 /INBR 2 A BRI PRFE bR AR G
1 BABERFE
11— H

B 2022 4F 2—6 AAEABEH WAHZ Wy IMN
[ 24 B 3 VE A IMN 41, 53 16 B IA) 0 F 06 IR A1 Bk
AT E VIR Y 22 DI F AR X R, WAL Rk
JET X IRZH L 5 20 2U00 Jr bR A R A e O g D) 5% > 5
cm, IMN HH 5 19 6, 2 5 6, F B AERY (47, 79
9.48) % X MR R 5 13 fil, & 9 . o By 4E iR
(43.45+9.33) %, IMN A HiwEREE A2 5Z 1k (phos-
pholipase A2 receptor, PLA2R) K-k 26. 67 (3. 44,
113.53)RU/mL, JR & H & K24 (7. 67 5. 58) g/
do PIZHEPE R A 0% PR 3R L WUIE B Al 55 /N B3R s oot
& (estimated glomerular filtration rate, eGFR) Fb %
E RG2S (P =>>0. 05) 5 F 41 8] 1L 375 71 2K 1K
FHBERA G I8 L (P<<0.05), W# 1. A0
O A B R it CH S
2022PS944K) . B EC B F MG E A
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i H IMN % (n=24) X HRZH (0 =22) X*/t/Z P

B/ n/n) 19/5 13/9 2.185 0.139

HEW (T Es. %) 47,7949, 48 43,4549, 33 1.562 0.125
MmEHAEAIMQ,.Qy).8/L] 23.50(18. 65,28. 88) 42.45(38. 80,45. 85) —5.806 <0. 001

JRZ (x5, mmol/L) 5.27+1.37 5.44=+1.42 —0.418 0.678
LI (z £ 5 . pmol /L) 75.52429.58 62.02415.08 1.922 0.061
eGFR(z£s,mL *min '+ 1.73 m ) 95.72424.57 108. 64+19. 26 —1.972 0. 055

1.2 Z*%
1.2.1 MEL5KA

TRIzol 5] 38 4% S 3K 7 & L 98 Ot % & PCR X
BT RE X AEYRHE AR A A IneRNA KC-
NQIOT1 5 % . GAPDH P £ 5] #., IncRNA KC-
NQIOTT 54 2 CFE 4 IR 24 9 B A BR A 7] 311
H A& s Bk BR — & BR (diethyl pyrocarbonate,
DEPC) 7K (£ DEPC b3 (1 88 4l 7K ) 1 5¢ 6 2 9
M (& DAPDI FAb st R E AR AR A A &
HEF K 4T BioFroxx A FR 2 Al 5 T 4% 38 W W F 2 1X
A TR R Al Wilms g 5 1(Wilms
tumor gene 1, WTD Hi & 38 F SP 57 & R/ %
FEREON AR RIERN RS . DAB A3 & W
FAem 2 &M LB ARG BR A F
1.2.2 3k BRAE 4 X (fluorescence in situ hybridiza-
tion, FISH)

W B LA U] R BT A h Y @ B B K
b 885 BT DEPC K s Z J5 6 U1 R it A 8 A A7
MR -Fr IR — 4N 2 th IR M B Th , T 90 °C K T4 5 Hh 2
B 10 min, [ AR 20, T N 3E &R AR K, 37 CE IR
FPIE AL 15 mins 4K shk 5 FH PBS 22 vh i b ok 3
WKL ERR 5 min; i MNE W4 A0, 37 CERA T
1 by i 25 T4 3SR L 1 N 38 7% IneRNA KCNQ1OT1
PREF 258U, 37 “CHE IR A 2% 58 3 7 5 100 25 2 28 W K 1
A 37 CHUHRM 2 A Fr B IR B gz vl T 37 °CfH i
FirhvE 10 min, SRJ5 1 37 °C TR 1 54716 W 4 2%
T 37 CHEEA P YE 2 WL K 5 min, A 0.5
FERTAGE R 4N 28 pP R E R T Uk 10 min I N BL 9% o6 08
BRI DAPD $ . SR HI9EO0 30 WL 5¢ 15 2 21
Y1 R i 3 Image] A3 87 InecRNA KCNQ1OT1 78
2 A 2 v 3 3K 1) S 3 T T X R AL O 1E AT
AN,
1.2.3 %af &k F PCR(gPCR)

Wit TRIzol ¥4 B A3 F AN RNA, SR J5 6 5% 5%
& ¢cDNA, # 13 %% )6 & 2= PCR iR 7 & £ Roched80
qPCR A #4745 00, i FH 22 A 035 IncRNA

KCNQIOT1 A % 2 B 3 ik /K *F., IncRNA KC-
NQIOTL IE [ 5% F 514 5'-GTT GTG GTC TGA
GTC CTG GGT G-3", X ImBI¥F5H 5'-CTC TGA
CAG TCC GCC GAA ATG-3';GAPDH iF [ 8| ¥ )%
¥k 5'-GGA AGC TTG TCA TCA ATG GAA
ATC-3". & M 519 ¥ 45k 5-TGA TGA CCC TTT
TGG CTC CC-3',
1.2.4 SBEAZMLFEE

WAL AU & T A gl g AL B K
1SRG BT PBS th oK U1 il A A R B R B TR
NGRS T SR R A O R R B E 8
min, PBS ¥k 3 %, AKX 3 min; ITAGE B N WS A
Ak B Wt BT 7], 25 HRBE B 40 min, PBS ik 3 W, H ik
3 min; {4 03 S A OE R LS I AR R, g TR
H 40 min; LM . W0 WTL Hilk. 4 CkAHE
R PBS whk 3 WL BEYK 3 ming T MIGE AR R b
IC AP/ R/ R 1gGL FIRIFE 25 min, PBS w1k 3
YK BRIV 3 min Y JITAE dE SO bR 0 BE A R R TAE
W, ZERIFEE 20 min, PBS My 3 K, K 3 min; ITA
T OB EEECH] Y DAB B AW, SR TR . R AE
B W 4120 I8 ()5 S B A K s IR R R e
WIFE 20 s, 204k P URaR 1, ZEE LK L B RGE B
s PER R A s OB N OEE T AT i, WL
e JIE R AR Y R S AR AR A R AR R A
M B bR . ARBESE FH WT ARicd B /NER 2
HMIR%, WT1 I RE KRB LM EH. REM
P I S B (0 00K, G  BH R A AN e T ROk A
400X 62 W BE T . Bk ) BENLEE B AN FH S 1Y 6
ANV o N T3 85 P 25 €0 200 5 15472 o A T
1.3 sitsam

K FH SPSS26. 0,GraphPad Prism8. 0 %5 {4 %) %k 42
PTG 2R AL B A5 A IE 25 40 A A 22 57 MEAG 56 Y
IHRER UL & £ R, 2550 R AP AR A ¢
K s 7 22 AR KB . AN AT 4 1E 2500 A Al
D5 2R R M(Q, Q) w41 18] HL 4 2%
ARG SG . THEOR R LB B B 4 L R, LA
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BRI X KK, P<<0.05 RaRERALGIHT¥EX.
2 % ES
2.1 4 IncRNA KCNQIOT1 & ikt oL b %
2.1.1 FISH #nl % %

IMN 4 FISH #:lf IncRNA KCNQI1OT1 ik
LRGBS K BN 176 £ 0. 27, & T A IR ALY

A 50 um

421

1.00£0. 14, ZRA G T2 E L (¢ =11. 911, P <
0.05), WK 1,
2.1.2 qPCR #%m %%

IMN 41 qPCR # ] IncRNA KCNQI1OT1 #y %
KK 2.4040. 17, 5 FXF AL 1. 0040, 03, 22
S G E X (1 =13.653,P<0.05), WWE 2,

B 1 i 4H FISH # M 45 R L&

a

1

o

N
1

IncRNA KCNQ10T1 483 3ik7K

T T
*EBLE INNZE
. P<C0.001,

& 2 WA qPCR # il 45 B8 b %

2.2 W WTI &k K-Fbs

IMN 20 WT1 #ik /K (13, 27 45, 18) MK Tt 1]
H(28.79E5.58)  ERAGITFE X (1=—9.777,
P<C0.05), WA 3,
2.3 IMN & #% B4 IncRNA KCNQIOT1 &k 5
% IR 3G AT 09 A48 K M AT

IMN % B 4 41 IncRNA KCNQIOT1 %3k
K55 20 i A B il AR S BOR DG (P <20, 05)
5 24 h PREE A B R IEA & (P <<0. 05) .5 5 1ML & 1
IiF PR 2 P PLAZR LR RN eGFR 554 WL BA I AH 56 4
(P>0.05, 0K 4,

3 W WT1 FikKF L i
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301 r=—0. 487 40 r=-0.425 10007 r=0.357
L] P=0.016 P=0.038 P=0.087
2 .o n=24 R e =24 5 800 24 .
<] S 301 (Y =
420 Y (3 >
~ . 2 . Z 600
g o % 204 ¢ O . E
= . o o IR £ 4004 ¢
= 101 o0 pOE ) . 4z * % .
i J g 199 & 2001 o
ES ._'_._”/_o
0 0 2 %
T T 1 A
1.0 1.5 2.0 2.5 1.0 1.'5 z'.o 2_'5 1.0 1.5 2.0 2.5
A IncRNA KCNQ10T15RiA7KF B IncRNA KCNQ10T1Z3A7K C IncRNA KCNQ10T1 FiE7K
109 r=0.276 - 257 r=0.482
P=0.192 2007 r=0.342 1507 P=0.017 .
=24 . P=0.102 . < . 1 =
8+ R =24 = Ce e CE I
a e 0 % o 1507 R - PR . .
>° 14 o o o . EO = 100+ \ka\. 115
L] .
£ e L I ; e & tee
W 4 'y F od . N o 0 < . I 107 °
I ¢ &= . € 504 r=0.184 < * . ¢
. = % 1 . : e . .
2 501 . o < P=0.388 3 54 . ¢
= n=24 . o'
& $
0 T T T 1 0 T T 1 ° 0 T T 1 0 T +— "
1.0 1.5 2.0 2.5 1.0 1.5 2.0 2.5 1.0 2.5 1.0 1.5 2.0 2.5

D IncRNA KCNQ10T1FRiA7KF E IncRNA KCNQ10T1FiA7KFE

A EAEECH ;B A& A C. 40 PLA2R HUiK; D R ZE S ENUEF F
IMN £H IncRNA KCNQI1OT1

& 4

3 i it
IMN S —Ff 5 4 S 1 ) 5 S e PR s o 5 R
PEB R LR AR 30% ~40 %1 KL% IMN B3
HLAT SR A I PR B, 40 K 8 R IR I E K
Fifr | i A 2L IMIN & 10 A L A T S A
PP BT S B NER bR i R SR A
TG AMA R 48 T 1 C5b-9, C5b-9 5 20 40 iy
LI R & 8 A N T - = i S L ] o}
e /NER IR AT bR R R R E AR LA R S
FIMN K4 KRB EZERKNZ -, f T IMN %
5 TR S TB AT R A R E M I A W R A
SR ARORANE , X & A VR BT IR R T
RIS N E B WTT & — > il g 410 )
PR, 7R B /INER JE 41 e 3k, KO DIk — BRI
B /INER FE 40 M A W bR AR Y L A g T 4 R
M WTL ) RIKFAT 041, KB IMN 20 A 5T %
HRZH WT1 By 235 T B, B /K 2 40 i £l > (P <<
0.05),
IncRNA J& R RE 4 1% 2 H B9 RNA 437, 3 i
P A5 5 5] GRS AR A ML 4 R DR s
WF5E 2 B, IncRNA 78 B WES 0 A A R R ) R 5k
25 B PR A4 A B BEEY L IneRNA 7] 38 5 6 57
M08 Tk S MIN, 7E S5 PR MIN /s BURE Y op
ERH T IncRNA R, M EEFEEREREA L
MX RIGRE SRR, B EFENERA 1 #E
BRI MN B /N 41 20 S A ) 4 v B O, O
H AT LAl Noxa 4 5 BB I8 T2 25 (A 16 M . 1T i &
BN b a0 i 8 T R 4 E MN i BE RSPV LT
SNt 48 ] IMN 35 1 5 {51 X6 HR 2 197 1 — 4%
SR WA B E T O R L AR TMIN 2 SE 0k i 327 A4
2SR IE R mRNA, T 78 4 B0 B X F 56 30N
RNA F1 IncRNA #47 #0 , 25500 17 30 4> 52 4+

1.5 2.0
IncRNA KCNQ10T1ZRiAKF IncRNA KCNQ10T1ZRiAKF

-

G
eGFR;G:24 h JREHE I .
RIEKEEZTIBREXED

RNA HHHEAEH . L & KCNQ1OT1-miR-204-5p-Sox4
i AT BEFE IMN A AL o & 4 EEAE

IncRNA KCNQIOT1 & ff T A 2K ¥ o 1K
11p15. 5, S5 ek 5 40 M U8 T A0 48 0 I i AT 6,
IncRNA KCNQLOTI 7E7E 2 il 1 b Jgg 20 21 rp sy 3%
ik FLA AR AE L o] 0 g 2 AT 92 0 IR T AT S A
W75 IneRNA KCNQIOTL 7685 R 9 B 5 8 3 1.
I S T 00 BN L A o Rk R O A
[V miR-506-3p 1Y &3k, 0 0SS NS B Y
2R 1) 9 AE | A8 Fb 0L J80ORD 40 B AR T A B R B R Y
BT B T BB IncRNA KCNQIOT1 7] X
R N = o O S | = A QRN (O
NQIOTI 3R 3E ] 9 5 5 575 5 B /N BR & R 4 i 248
Me AP 3 Cextracellular matrix, ECM) FH 8 F1 48 4L W
W A LA B A R A LA AOL A B R 2T o A A
R, @Bk KCNQIOT1 3 K Al g F miR-124-3p 1
Tk RIEPLAF B ACAE L, 3O B 2F 4 Ak 19 3R 7 42 it
TR Y

ZHANG 25505 ] C5b-9 5 S/ B 20 i 40 15
BERY 38 3 A 2 52 56 2 B IneRNA KCNQ1OT1 2 i
#F C5b-9 55 19 NLRP3 R AE/MA TG £b AL 40 i L1
P DA IR R L ik BRaE — 2B VR T % A2 40 M 8 4% 4 T
BUHTAYIA I . NLRP3 R AE /IMAE S —Ff 4 i 4 A 40
M R IE A 0 - 5 L AT DL S g i AR T, 9 H NLRP3
RAE/NMEIE T T EA A, 25 5 /N ek N
S 40 R R 20 A 4, e X 201 1 B 3 3 (chronic
renal failure, CRE)™ | A B 5% 45 % B /8, L6 &
FISH i /2 qPCR #l ,IMN #H IncRNA KCNQ1OT1
1 32 1k 7K & TR B4 (P <<0. 05) , 3B IMN g% 15
HZP IncRNA KCNQI1OT1 #2635 5 B /NER JE 41 ifd
BRI, IncRNA KCNQIOT1 AT 62 5 IMN 4
KA K.
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2 A SR [ BT ST AR L E B DR O B AR I i
H1,KCNQIOTL MRIXSEHIRMAKFRIEME. 5
eGFR 2 A, AR R R, IMN B35 T 48
1 IncRNA KCNQI1OT1 £ 355 B /NER 2 20 B & 1l v
HEARAME. 524 h REAEEEEME, XMW
1 IMN 45 4H 2% IncRNA KCNQIOT1 £k 5
Il R F6 A i S B A AH DG

28 F AR . IncRNA KCNQ1OT1 #] fig 5 IMN fY
R VR BEA X AEENIRYT IMN AR A, H
ZMHEEZSS5 IMN k4 &R, IMN B4R % H L
il AT RS VEAG ST R i — IR SE . IR
BETE 5 SR 50 TP AR ST IMIN 21 0 G B 41 1M 3 K% R T
IncRNA KCNQIOT1I ¥ 2 ik 7K F, i & 76 3l 4 F1 48
M S2 3 BT IneRNA KCNQLOT1 23585 5% 8 My
AL IMN B3R TT S0R KL, Aok P RAEAS &, B0 F In-
cRNA KCNQIOT!1 B84 B R iAYT IMN i 7E#E A5 .
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