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B R B s SR F LS miR-495-3p F LncRNA NEATI
A B KOV B AL G i A DG PERESE

XoE, AR, 2 &, BAAE AR ERSERER, A ZFE 050000 )

W E: BHE AFReF#0) RNA (micro RNA, miR ) -495-3p, ¥4£3FE %45 RNA # 5 %45 54K 1 (LncRNA NEATI )
KFELHERA YR (DN) BHFEHE L, AE MANTLUSER 2019 4% 1 A ~ 2021 4 1 AHHE 116 4] DN &%
VB4 DN 20, JELGERTH, BB RERGAEE > A THM, TRH, BBV RE; WREEFTEO6AA
R A 18] A T K A AR R A TG BT A TG R R4, BB R B3R 2 A4 ks (T2DM ) %4 102 #1F
% T2DM Aot Bt 100 4 4F 4 ab B840, KA 928 5 8 % PCR (qRT-PCR ) #6727 miR-495-3p #= LncRNA
NEAT1 K-F; R A 2 ikA& TAEH4E( ROC ) ¥y 28 547 e 7 miR-495-3p = LncRNA NEAT1 7K-F %+ DN % & TG 69 T 42
LR AL, T2DM £84= DN 41 s 3 miR-495-3p /K -F (1.02+0.25, 0.76+0.22, 0.58+0.16) 4& K F4&k, LncRNA
NEAT1 &-F (1.01 £0.23, 1.58£0.29, 2.16 £0.36 ) Rk 7+, £F¥A %it 5 E L (F=117.238, 391.506, ¥ P <0.05) .
DN * T2DM s&#2 = 10 4, eGFR = 60 ml/min/1.73 m*>, FBG = 8mmol/L, 24 h &% & = 3 g/24 h #4 o 7 miR-495-3p
KF(0.52+0.14,0.52£0.15, 0.50 £ 0.16, 0.49 + 0.15 )& T T2DM smf2< 10 4, eGFR < 60 ml/min/1.73 m*, FBG << 8mmol/
LA224h &G <3g24h (0.67%0.18, 0.69+0.19, 0.70+0.19, 0.73+0.18) ; # LncRNANEAT1 7K (2.33+0.42,
2.29+0.38, 2.35+0.43, 231+£0.40) & F T2DM % 42 < 10 %, eGFR < 60 ml/min/1.73 m*>, FBG < 8mmol/L #= 24 h
BB <3¢24h (1.90+031, 1.92+0.33, 1.88+0.31, 1.90+0.36) , ZFHHLEFEL (fhpiss=5.033, 5.300,
6.122, 7.721, 1t s nean=53.956, 5.244, 6.436, 5.529, ¥ P <0.05) , 124, 11 %4, Il 4 F [V B2 f % miR-
495-3p 7K-F (0.74£0.19, 0.61 £0.16, 0.50+0.08, 0.39 £ 0.06 ) 4R K A%, LncRNA NEAT1 &-F (1.69 +0.30, 2.08 +0.32,
2344035, 2.74+039) RkFE, EFA%ITFEL (F=32.060, 46.730, 3 P < 0.05) , F/5R R 2060 % miR-495-
3p KT (0.45+0.10 ) & T TG 4728 (0.65+0.17 ) , LncRNA NEAT1 (2.53 +0.47 ) KT % TG RA4F28 (1.97£0.36)
EZAA %I FEL (=6.836, 7.148, ¥} P <0.05) . sf27&F miR-495-3p, LncRNA NEAT1 /K-F £ 5 & B 4-FRm DN &4
TG R 8w & T @ (AUC) 2514 0.784 (95%CL: 0.702 ~ 0.867 ) , 0.753 (95%CI: 0.658 ~ 0.848 ) F= 0.834 ( 95%Cl:
0.755 ~ 0.912) , 4 E 2 H T1.1%, 86.8% F= 77.6%, HEESH A 62.5%, 57.5% F= 77.5%. £5it DN & o
miR-495-3p #& %%, LncRNANEATI # &k, =4 /K-F5 DN && Bl AT H %
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Study on the Expression Levels of Serum miR-495-3p and LncRNA NEAT1 in
Diabetic Nephropathy and Their Relationship with Prognosis of Patients
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( Department of Nephrology, Hebei Yiling Hospital, Shijiazhuang 050000, China )

Abstract: Objective To study the relationship between serum microRNA(miR)-495-3p, long non-coding RNA nuclear-
enriched abundant transcript 1 (LncRNA NEAT1) levels and the prognosis of patients with diabetic nephropathy (DN). Methods
A total of 116 DN patients in Hebei Yiling Hospital from January 2019 to January 2021 were included as DN group, and their
clinical data were collected. According to the degree of renal pathological injury, they were divided into grade I group, grade II
group, grade III group and grade IV group, and according to whether they developed end-stage renal disease during the 6-month
follow-up period after treatment, they were grouped into a good prognosis group and a poor prognosis group. Another 102
patients with simple type 2 diabetes mellitus (T2DM) were collected as the T2DM group, and 100 healthy subjects were collected
as the control group. Serum miR-495-3p and LncRNA NEAT1 levels were detected by real-time quantitative PCR (qQRT-PCR),

and receiver operating characteristic (ROC) curve was applied to analyze the predictive value of serum miR-495-3p and
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LncRNA NEATT levels on the prognosis of DN patients. Results The level of serum miR-495-3p (1.02 +0.25,0.76 + 0.22,
0.58 + 0.16)in the control group, T2DM group and DN group decreased in turn, while the level of LncRNA NEAT1 (1.01 + 0.23,
1.58 £0.29, 2.16 + 0.36) increased in turn, with statistically significant differences (F=117.238, 391.506, all P<0.05). In DN
patients, the serum miR-495-3p levels (0.52 + 0.14,0.52 = 0.15,0.50 + 0.16,0.49 + 0.15) of T2DM patients = 10 years,
eGFR = 60 ml/min/1.73 m°, FBG = 8 mmol/L and 24h urinary protein = 3 g/24h were lower than those of T2DM patients<10
years, eGFR<60 ml/min/1.73 m* , FBG<8 mmol/L and 24h urinary protein<3g/24h (0.67 +0.18, 0.69+0.19, 0.70 £0.19,
0.73+0.18 ) , and level of LncRNA NEAT1 (2.33 + 0.42,2.29 + 038, 2.35 + 0.43,2.31 + 0.40) was higher than that of
T2DM with course of disease<10 years, eGFR<60 ml/min/1.73 m*, FBG<8 mmol/L and 24h urine protein<3 g/24h ( 1.90 +0.31,
1.92+0.33, 1.88 +0.31, 1.90 + 0.36 ) , with differences were statistically significant ( f.4055,=5.033, 5.300, 6.122, 7.721,
fnerna NEATI=S-956, 5.244, 6.436, 5.529, all P < 0.05) . Serum level of miR-495-3p (0.74 + 0.19, 0.61 + 0.16, 0.50 + 0.08,
0.39 + 0.06) in grade I, grade 11, grade III and grade IV groups decreased in turn, while the level of LncRNA NEAT1 (1.69 + 0.30,
2.08 £0.32, 2.34 £ 0.35, 2.74 £ 0.39) increased in turn, with differences were statistically significant (F=32.060, 46.730, all
P<0.05). The level of serum miR-495-3p (0.45 £ 0.10 ) in the poor prognosis group was lower than that in the good prognosis
group (0.65+0.17) , and the level of LncRNA NEAT1 (2.53 + 0.47 ) was higher than that in the good prognosis group

(1.97£0.36 ) , with differences were statistically significant (/=6.836,7.148, all P<0.05). The area under the curve (AUC) of
serum miR-495-3p and LncRNA NEAT]1 levels alone and in combination for predicting poor prognosis in DN patients was 0.784
(95%CI: 0.702 ~ 0.867), 0.753 (95%CI: 0.658 ~ 0.848) and 0.834 (95%CI: 0.755 ~ 0.912), respectively, the specificity was
71.1%, 86.8% and 77.6%, respectively, and the sensitivity was 62.5%, 57.5% and 77.5%, respectively. Conclusion Serum miR-
495-3p in DN patients was lowly expressed, and LncRNA NEAT1 was highly expressed, and the levels of both were related to
renal injury and prognosis in DN patients.
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PRI 94 ( diabetes nephropathy, DN ) 2 2 #1
Wi PRIA (type 2 diabetes mellitus, T2DM ) & W & AE,
B R R R RAET- R 2 REE (R B e A Wrhs
Wz —, AT B/ INERAG A S N R A 38 i PR
B, HHAR SR UL Y, HIiRRa A
A B INFE bR, DABR S UG N R DN = e B
(ARG 2R o LT 25 A58 el B3 2 T AN SCRik T i
1 K B E g i RNA A% & £ 5% 5 /& 1 (long non-
coding RNA nuclear-enriched abundant transcript 1,
LncRNA NEAT1) £ 5 1) LncRNA-miRNA-mRNA
P 26 5 L DN 9 1 8 A7 G o fd)y RNA( microRNA,
miR ) -495-3p 1] A% FLE 1 160 AT 25 DN 1)
SRS P miR-495-3p 5 LncRNA NEAT1 [a]7F
AL ZR, H 2 AE DN FUs Ao VE A A
I, A5 B ERITIILTE miR-495-3p A1 LncRNA
NEAT!1 7KF-7E DN fE T 10 ) a0
1 #R5FE
1.1 AR A% g8 AW db DLIR B BE 2019 4F 1
H ~ 2021 4 1 A IR 9 116 5] DN & # {5 DN
2 (345 T2DM i35 ) , Hf B 60 i, 2Pk 56
f; F AR 59.84+11.35 % < 60 % 67 1,
= 60 % 49 . R4l T2DM 35 102 4]
fEN T2DM 41, B4k 54 6], otk 48 i, I
59.76 + 11.15 % . 4N AbrifE: O DN Z2WifF & Ch
FRIGERILIHE G R IR ) ¥, T2DM 255 & (b
PRI A B2 v & R0 U QI PR R 58 3%

HiER Sk ; QFER > 18H%, KAHESS
5% HEBRPRIE: O RIRIGIERGY . 208 M /NER
B RBHALE A s @& ARG . EAE R
R HABAC IR & s QBREA B #2590 S et
PR AR S @Al | LI I Lo s RS b
TP . [ ERRAARR #5100 (I 1E Ry %t HRAL,
Tk 58 1, Lok 42 19, P4 59.94 £10.27 %
XFHEZH . T2DM ZH 1 DN gHME0 . 4RI i, 255
TGt 5 L (F/y=0.007, 0.931, P=0.993, 0.628 ) .
ST AR B B S B2 By 2 bt 9 X G 34 43t
TRE T

1.2 B 5XA RNA#BGLH & ( B4t
YR H A RA R, 5. K1101) ;5 55 —8fF 5%
sk & (Bl EPHMEE R A R A A, 615
ZR102 ) ; SYBR Green Master Mix ( 35 [E ABI /A H],
5. 4367659) .

1.3 7k

13,1 FRACREE: RAEWTN G =25 8 & ki
FE10 ml, ZFIRFHE 1 h, 4°C, 3 000 r/min &.0> 15
min, HUME, &T -80°CEH.

1.3.2 R SE A} 2¢ % 2 B PCR ( quantitative real-
time PCR, qRT-PCR) ¥ &z I Ifil ¥ miR-495-3p FlI
LncRNA NEAT1 AHX} A KF-: 4K IR RNA $2BUK
) & i B B R LR RNA, K F Nanodrop 2000c #
T RN ECEE TSI RNA W FERIAERE , Ao/
Angonm HWIHZH 1.8 ~ 2.1 MIFEARGAR, 55— S 5%
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RAN B A cDNA, RMIERR: 519
£-0.81, cDNA 21, SYBR Green Master Mix 101,
ddH,0 #ME % 20 w1 JWZ%L: 95°C 5 min; 95°C
305, 60°C 30s, 72°C 30s, 40 MEH, K 27
Pt H A K miR-495-3p A1 LncRNA NEAT1 #H
IRk, 51 I RHEAE RN A IR R L,
FF%1: miR-495-3p L 5°- CGTCCTGACATGATGC
ATGAC-3’, Fif 5°- TCAGGCTCGCACTAAGCGT
CG -3’; U6 I-iif 5°- GCGAGCCTCATGAGGAGCG
C -3, TF#5- CAGTAGACGTGAGCTGTCACAC-
3’; LncRNA NEAT1 |} 5°- CGATACAGCAATGAC
ATCCGA-3’, T i 5°- ATGCAGCATCGCCCACTG
GAGA-3% GAPDH [} 5’- CTGTACAGCCGCTTAA
GCACG -3, Fif 5- CGTGACGCCTACGTACCGT
AC -3,

133 A KB ARSI RS (F/h
BROYG) ok T4 32 9, 11 9% 36 3, 111 24
255, IV 94 23 5. RGBT T2 82 A
IRIT RV S, BV R 2021 4E 7 H, il sk
HARE B /NBRUE 1 R (estimate glomerular filtration
rate, eGFR) ( 2 K ] ' % % 1 eGFR < 15 ml/
min/1.73 m*) , RIGIAEITIE 6 4~ H BEVI RS &
J'& A R o N U R4 (n=76) AT A R
2l (n=40).

1.4 it o SR SPSS 25.0 #E17 T4 £k
PG, R « ArifE2E (x=s) Fonit
R, TR ORI IR IER A, PRI
FEA kS, Z4CRMBE R 2200, #—2d
B HE 3R ] SNK-g K55 RS2 3808 TAERRIE
(receiver operator characteristic, ROC ) HHZ /3 #T L%
miR-495-3p 1 LncRNA NEAT1 7KFX} DN % 15
FITRIAE . P < 0.05 HZESAGHFE L.
2 H#R
2.1 =41 & miR-495-3p, LncRNA NEAT1 & -F
Yo XFHEZL . T2DM 401 DN 41 IfiL7E miR-495-3p
K (1.02+0.25, 0.76+0.22, 0.58+0.16) & Ik
FAAK, T LncRNA NEAT1 /K3 (1.01£0.23, 1.58 +
029, 2.16+0.36) KK THE, ZRAGIT¥E X
(F=117.238, 391.506, 3 P < 0.05) . T2DM
2. DN 4 5% A1 b (/=12.385, 21.615, 18.999,
38.529, #J P < 0.05 } DN 415 T2DM 41 Fr 45 1=8.889,
20.042, ¥1 P < 0.05) , Z2RIEGI2EE L,
2.2 27 miR4953p, LncRNA NEAT1 K-+ 5 DN &
FlERmBE AKX Z WE 1. T2DM = 10
4E, eGFR = 60 ml/min/1.73 m*>, FBG = 8mmol/
L, 24 h JREE = 3 g/24 h 1ML TE miR-495-3p /K F
X TFXFRiT5, LncRNA NEAT1 K5 T4 misi, 2%
SYASIFE (P <0.05) .

x1 7% miR-495-3p, LncRNA NEAT1 k5 DN BEIGKFESHEXER ( )
Bl n miR-495-3p/U6 f P LncRNA NEAT1/GAPDH t P

s (%) <60 67 0.59+0.19 217038
0.598 0551 0.274 0.785

=60 49 0.57+0.16 2.15+0.40

PR (%) ] B 60 0.58 +0.17 2.15+0.36
0.000 1.000 0303 0.762

g 56 0.580.19 2172035

BMI (kg/m’) <25 4 0.62+0.19 2.13£0.40
1.750 0.083 0.668 0.503

=25 74 0.56+0.17 2.18+0.38

T2DM #ife (%) <10 46 0.67+0.18 190 0.31
5.033 0.000 5.956 0.000

=10 70 0.52+0.14 233042

HbAle (%) <9 44 0.61 +0.18 2.14£0.32
1.557 0.122 0.454 0.651

=9 n 0.56+0.16 217036

eGFR (mL/min/1.73m*) < 60 4 0.69+0.19 192033
5300 0.000 5.044 0.000

=60 75 052+0.15 229+0.38

FBG ( mmol/L ) <38 47 0.70 £0.19 1.88 £ 0.31
6.122 0.000 6.436 0.000

>3 69 050+ 0.16 235+043

UhREN (g24h) <3 43 0.730.18 1.900.36
7721 0.000 5529 0.000

=3 73 0.49 +0.15 231040

23 RF R E P B 45 A2 B DN & & i miR-
495-3p, LncRNA NEAT1 /K- rodx 12041, 1441 .
TIT 2% 2H A TV %20 1ML miR-495-3p /K F-(0.74 + 0.19,
0.61 +0.16, 0.50+0.08, 0.39+0.06) # ¥ & 1%,

LncRNA NEAT1 7K 1.69 +0.30,2.08 +0.32,2.34 +

035, 2.74+0.39) KK+, ZRAGITFEX
( F=30.586, 46.729, ¥] P < 0.05) . I %4 . 111 %%
A, IVHAS THA L (1=5341, 8.975, 12.781,
6.725, 10.243, 16.157, ¥] P < 0.05 ) 5 IIT 2440, IV %%
5 IR (=4.218, 8.227, 4201, 10.400, ¥
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P < 0.05); IVZH5 I %4 4 (=3.801, 5.823,
PP <0.05), ZRWA511HEE L.

24 RFE 5 DN & # & miR-495-3p, LncRNA
NEAT1 K-F g G A B 4T miR-495-3p 7K
F (045+0.10) IR T IS R4 (0.65£0.17)
LncRNA NEAT1 /K (2.53 £0.47) @& T ¥i)a R4
H(1.97+0.36), ZFAGT7E X (1=6.836,7.148,
B P<0.05) .

2.5 27 miR-495-3p, LncRNA NEAT1 /K-F % DN
BH G T ML 2 ROC il £k 7 1 miR-
495-3p Fl LncRNA NEAT1 (FINMNE, 455 55,
1ML 7% miR-495-3p, LncRNA NEAT1 7K - Bt % I¢
AT DN B &S A KA T L (area under
curve, AUC ) 73054 0.784 (95%CI: 0.702 ~ 0.867 ) ,
0.753 95%CI: 0.658 ~ 0.848 )F10.834( 95%CI: 0.755 ~
0912) , FERESH 71.1%, 86.8% F177.6%,
R 3 9 62.5%, 57.5% Fl 77.5%. miR-495-
3p, LncRNA NEAT1 Tl Wi E 55100 0.51, 2.34,
W 1,
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& 1 1% miR-495-3p, LncRNA NEAT1 7k FHiill DN
BEWER ROC HZk

3 iFig

T2DM J& R T i RAE GG . T35 2550 Wbk
I ol 9 2 e A 22 S0 iU . T2DM A fn
I AAES FE DN, Hilw 5 mET R, &
NG 2 FEAR W B T bR
FURIYT DN Fh2 W FNaT A E 2

LncRNA NEAT1 A[ {21t DN $&i Iz [a] %
fb, FELYE DN B I35 AR b ol i e ik L A
iff 5% LncRNA NEAT1 ik a3 5 Lk —E.
$E78 LncRNA NEAT1 235 T8 ] fiE 2 55 DN i
HEJR ., WU %5 U 5T 48 ) LncRNA NEAT1 i %34
5 DN /NR'E/NER R A I SV40 MES13 fY3E5H |
AACIII . RAE LA AT G 5 D LncRNA
NEAT1 A G 98 45 B /NER AN B A B4 8 L SR ARk

JAE M AL FE— R Wit E, 25 DN AL
K JE. miRNA KR ML S, —> miRNA A £
A~ LncRNA 77, H—> miRNA 7] {45 2/~ fi 5
M pigis B W9t s, miR-495-3p Al
1 J8 4 CRBN & TRAF6, & H5IEZ AT NG
B BT il /N b R A5 4 U SHAN 45 U A
55 % W], LncRNA MEGS i i {47 miR-495-3p {1t
AHOCIEN R TA, 0o % W A0 i 5 4 e i A o
A B 5% 45 S DN B 35 miR-495-3p R ik B #H 5
FAN %5 "B ge g i —2. 3 T REAERF ST I miR-
495-3p (RN AT RESZ MM A RIS 7 . AT SR IE ST
B, Z25NE R BUEth/NE bR v, SEmiE
5J) DN Bm ik .

BE 15 07 5 7%, LncRNA A 5 i3 7 15 mRNA
AL, BIPELL R T RN TVE L, FEfG SRk
SR K KA SN ek PR PR 1Y, GONG 4 1
5 W], LncRNA NEAT1  J# Al 3 1 45 miR-
330-5p/FOXO03 ik 12 o 3 JIf 2 ¥ 175 5 10 5 240 Jifa 4
fio HEHEDN LncRNA NEAT1 A] 75 5% 5% 5 K 7
PEHE miR-495-3p ik, - F i ad R 1R FH L [H
20 DN B F g o oE— 2 WA i BAE T T
LncRNA NEAT1 35 Fh iy, ) 775 K miR-
495-3p F ik, miR-495-3p Ik % 3K J5 52 B /NER 41
MaiG S R8T, HEsh DN #ER. i miR-495-3p,
LncRNA NEAT1 5 DN & 2GRS EU9 A XK.
PR miR-495-3p, LncRNA NEAT1 AJ JZ Bt DN 4
HEIE N B, A RN R E TR S BNz
A%, SR miR-495-3p, LncRNA NEAT1 £ 5 DN
P J A AR FIBLTRITS R A I SRR IR SE .

FoE R, BRI DN A R A R
PE IR ZE, B /INBk A ) ST P45 403 B T s L
HEME, BNk b2, RAFEUE
g B AT 5T 25 R Y miR-495-3p KSEREAIR,
LncRNA NEAT1 7K FF 55 5 B JUE A BE453 45 n 2 R
WE A RA X, #2755 miR-495-3p, LncRNA NEATI
JKF-55 DN i i e KB ) se 4 s A B D) Bk
Z, ATVESR T S B A A AR A, b
#h miR-495-3p, LncRNA NEAT1 ik FH il e —
EBFNEEENE, IS /NI S S LORE Rk
4. H ROC &5 it — 0 R FHBA Rk
SFEERE RN R DN il f5 $2 At T SE {5 B, (EAR IR IR
R, 4 miR-495-3p /KK T 0.51, LncRNA
NEAT1 /K7 T 2.34 B, KA R 45 )R] fig bk
[y 8

Zi I, DN & & Il ¥& miR-495-3p Ik % ik,
LncRNA NEAT 1 =335 7 B85 DN I kA R A G,
THEA NN DN HUS BN AR YR bR . SRR
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— % DN ERHRALE, HiRYT DN A i
o AW RBRPELE T IR DN 952 R 2
W%, RIFTRRBENAZAHEKLS 5P miR-
495-3p, LncRNA NEAT!1 i 5 A5 s BB AT 7 it —
AR
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