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miR-30aF1SNAT1E: [ 2 751 5 5 PR 7% 'B 9w B A 52 P 4 i

WMEE, Tk, RS, AR

HRERIIEM R SR — BB N 208 A), HEPK 400016

HHZE] HBY HiTHUPRNA-30a(miR-30a) FISNATLFAAE TR 2 A5 M 52 BB IR G (T2DM) i 3 & A= B PRIk 1B s
(DKD)MAHCHE . Ak 49 A20184F 10 —20194F:9 ] 5 IR R R K 2% Mt 265 — B2 e 9 20 W RIS 19 520 T2D MR 35 i
a4 A, Hd 2406 T2DM A IF-DRD B E Fk 4l , 280BIT2DM A G IFDKD Y B #EH X R4 . K H TagMan
PR AT 2557 B PR S P 2 38 WA M miR-30a 12222722 HISNAIL rs1543442 0 BAAETF MR 22 50, 180 4% 2H G DR 280 % 4657 ik [
Wi, R Mlogistic M H 43 T DKD M fE s R 3R, 43 i &8 XS DKD LA M. &R fET2DMEF 1, miR-30a
rs2222722 ) CCEE R RIHEAY F R TT . CTHF AYHEAT # T 5 & 4 DKD(OR=2.73, 95%CI 1.61~4.61, P<0.001), H.CCH:H
LB /NBRIE IS 2R R [ (OR=2.13, 95%CI 1.37~3.32, P=0.001) K& JR{#E (13 (A /WLEF L AE (ACR) T (OR=1.59, 95%CI
1.08~2.34, P=0.019)MfEK &K . SNAIL rs1543442 GGIEH AL HHAA . AGH: AL 3 T %) & 1: DKD (OR=1.70,
95%CI 0.73~1.58, P=0.036), #5i8 miR-30a rs2222722 CCHAIFISNAIL rs1543442 GGHEH A2 DKD & A= 1Y 16 ke 4
%, HmiR-30a 152222722 CCHEH B 55 B /NG T 38T BEFTACRT i 1) 7= A= 25 DI AH G
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[Abstract] Objective To investigate the possible relation of miR-30a rs2222722 and its potential target gene SNAI1
rs1543442 mononucleotide polymorphisms to diabetic kidney disease (DKD) in patients with type 2 diabetes mellitus (T2DM).
Methods A total of 520 patients with T2DM, admitted in the Department of Endocrinology, the First Affiliated Hospital of
Chongqing Medical University from October 2018 to September 2019, were included in present study. Of them 240 cases concurred
with DKD were set as case group, the other 280 cases non-concurred with DKD as control group. Allele specific TagMan probe
hybridization method was employed to detect the single nucleotide polymorphisms of miR-30a rs2222722 (C>T) and SNAII
rs1543442 (G>A), and calculate the genotype and allele frequencies of each group. Logistic regression analysis was performed to
analyze the independent risk factor of DKD, and the effects of various variables on DKD. Results Among patients with T2DM,
the CC genotype carriers of miR-30a rs2222722 were more prone to DKD than the TT and CT genotype carriers (OR=2.73, 95%CI
1.61-4.61, P<0.001). Moreover, the CC genotype was the risk factor of the decreased glomerular filtration rate (OR=2.13, 95%CI
1.37-3.32, P=0.001) and the increased urinary microalbumin/creatinine ratio (ACR) (OR=1.59, 95%CI 1.08-2.34, P=0.019). What's
more, the GG genotype carriers of SNAI1 rs1543442 was more prone to DKD than the AA and AG genotype carriers (OR=1.70,
95%CI 0.73-1.58, P=0.036). Multivariate logistic regression analysis showed that the miR-30a CC and SNAI1 GG genotype were
independent risk factors to the development of DKD. Conclusions The CC genotype of miR-30a rs2222722 and GG genotype of
SNAII rs1543442 might be the risk factors for the occurrence of diabetic kidney disease. And miR-30a rs2222722 CC genotype is
closely related to the decrease of glomerular filtration rate and the increase ACR.
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W5 R 5 95 (DKD) LARF M 8 1 PR B8 /N ER 8
1R (GFR) P MERE, J& 5B K ' % (ESKD)
(R R B DR S A R BT, R
I R T 45 s il Ul . iR 259, DARCE
W RTINS, DKDRY & AL R AAWHG KB
HArwror &80, &, BRI a0 . Sk ny
P SRAE SN A Z2 R A R R - B ) S DRD ) & g
I, HHALH R 5 I, 2k R
FATIRE W FCUE S, A% R X DKRD Y & 2B
A EHEA ZAMVERS ", #/NRNA (microRNAs,
miR) N IEG IS /Nr TRNA, 7] 38 3 5 4540 6
SR DR 10 282 1K T 5% W) 65 i B TR 114 2 74 e Jge o,
H A miR-30a 8 78 5 W41 21 () i 5 B ek i 45 32
SRS AR BE AT ST R B, BRI
T SNAIL/E A miR-30a ¥ 7E L 3L K] (http:// www.
targetscan.org/, https://www.mirbase.org/), TE/f
A R I 5 T 0 A b R - 1) 5 A B 43 Ak
(EMT)sd ft P A e F i, H A REHC Iz B4,
NCBIFE [ ESE B 7R, rs222272207 FmiR-30a%E
Rl gt X, HZZ5PE 0] GE R M miR-30af) ik 5 1)
fit, CAHMIITIESS, 222272238 N L7650 5 5 &Pk
B £ HE P R A8 b i P i LR I O . T
rs154344207 T SNATI LK 13" 5 AEFi i X, EmiR-
30a il ¥ SNATLHE P Rk n] R DIREAL L, I s Y
LN Z SRR SSNAN LN B FRIBM L, KT
H BT % & W.miR-30a rs2222722 FISNAIL rs1543442
Kt iR 5 2 50 5 DKD & R HRkiE , AHF5E LA
FMBAGTH AT, SRR G T, BT
miR-30a rs2222722 FISNAI1 rs1543442 5% R L A
L35 E 5 v [ P X 2 AR R (T2DM) JR 3 A& A
DKDMJ K Z, LK DKDIERE KR K8 Gk K &,
B TE R 00 A by R E I AT T EZEDKDRY
R R FE AR i AR

1 BREFE

1.1 WA % ghA20184F10H —20194F9H
BRI RE R 2 B 55— 15 g P9 0 b BRI IA Y S 20491
T2DMEH FEAT M54, Horh2406] T2DME I
DKD B FE M4, 2806 T2DMA A F:DKDH
BAENXTIRA . DRDWZWi K4 M 20124EKDIGO
Ferg O A AKRIE: (1) AR5 19994F {7 T AR 2 41
N BB RIS W20 bR E , BRI T2DMIY
F QR =408, DK, MEIFESEER;
(3) PRI R = 547 . HEBRARUE . (1) 2bEN 3%
RSB MFARE | SOOGS0 50 R R
YA ()BASFPIE . TG sh YRR | AL
PR o B B e R s (3) A HoAth 5

B Ty e 01 52 ) PR G A 1/ WL LE B (ACR)
o AW O R E RERN RS — MR B e P2
FASHEHEEIES . 2020-480) .

1.2 JERNZEEEN W EsNE 400 pl, FIH
DNAH A & (QIlAamp DNA blood mini kit, 78 [%
Qiagen’A 7)) HEBUIE 4 DNA ., i FiNanoDrop 2000C
46T (Thermo Scientific, Waltham, MA,

USA) il & 5 H A DNARY I B2 N2 . >R ] TagMan-
M G B EF %5 0 3 PR RS 57 M 22 38 I K Ml miR-30a
rs2222722FISNAIL rs1543442 0 AR R 2 5 0E,

S Z 41452 il DNA, 12.5 ul TagMan PCRFff |

10 pl=787K . 1.0 pl TagMan FAMIEEF . 1.0 pl
TagMan HEX#REF | 1 wliE M 5[ F1 w2 1519 .

PGSR 95°C 30s, 95°C 5s. 60 °C 30s, FF
L4040 o TR B T R 2 A8 (SNPs) Y
519 A AR i TaKaRa BioZ Al 24t (RS2222722%
#C FAM-TGTACGCTTTAcGCTGT-MGB, #%
T HEX-ATGTACGCTTTAtGCTGTT-MGB, iF [i]
5| ¥ TAGTCTAAGTTCACTCAACTGCAGTATTTG,

151 GCAAAAGTGACCAAACACAGAAAC;

RS1543442% %1 A FAM-CITCCCATGGCCATI-MGB,

%G HEX-AAGAGGCCTTCCCGTG-MGB, 1E[f]
S TTGATGAAGACCATTTTCTGGTTCT, JZ [
51 ¥ GATACAAAAACCCACGCAGACA), 1 Hi{Y#s
A CFX96 5L i PCREZINAY (3 [E Bio-Rad /A F]) o FiAIL
YEPEDNAY HIFEA, M LA T AR A At
AN, LA IE TaqMan-M GBI 5 Ji R 75 A 74
P S5REH, ARWF5H Y TagMan-M GBI 77
EUER R R 100% .

1.3 DKDWYSER R 2B (9 4 5 0 B2
Al PR AN A AL 38 5 19 22 5 M miR-30a rs2222722 .

SNAII rs1543442 5L AR R 3 A f O, it DKDAY
fabe R ZE, XTI IREHEEAT 5325087, I
Il PRAFAE 5 A8 55 5 /NBR U8 8 %8 (e GFR) FTACRAY AHE
P, SRJG X miR-30a rs2222722 . SNAII rs15434424%
LR DKD Y & A & A AFAE N R E I HE T 50T o

1.4 Sit2Fab 3 SRAISPSS 21084 3k 47 481153
Mo XA B AR B A 4 43 A 1% DL 547 Hardy-
Weinberg - /04T o FFA IEA 700 B3 i B9k s
PR, WAL L RCR A ST R AR 55 R AS o A
BIAM(Q,, Qu)FE/w, Xt BIAFF G IE 00406 1%
SRAR G M) 22 ST R FHAES B 50 1 o TP R
LI (%)~ , i iB] 3Rk H Pearson ke . R A
logisticml = 23 BT Xl AT B 5% i 285 5% (1) TR 2% PR 204 7
S HrmiR-30aMISNATL U R £ 50 5 DKD &
HEHEF, R (OR) F195% Al {5 X 6] (CI) %
TN AR EEXTDKD A A BN . P<0.05 R 2T A Gt
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HHEAIR ., CRMEAMACRE, WKW . = Ik
R, TR IR R Me GERAG ;171 W6 41 1) 14
A REFREL(BMI) . 5K . S HE IR . BE{E i
LA (HbA,) . AR SFFEAR 22 F B Gt i X
(P>0.05)(#1).

E3 W T ERSPOR RS Vg SY

Tab.1 Comparison of general characteristics of patients in case and control groups

Fahn i 1I2H (n=240) X 2H (n=280) P

SR (B, Xts) 67.8 +10.0 60.0 +9.3 <0.001
PR (F /L) 120/120 163/117 0.061
BH PRI RE (4F, *ts) 12.40 + 6.76 9.67 + 5.67 <0.001
o LR (41, M(Q,, Q3)] 5(0, 10) 0(0, 8) <0.001
BMI (kg/m” Xs) 24.88 + 3.94 25.28 +3.30 0.204
W45 & (mmHg, x+5) 138.24 + 18.49 129.62 + 16.07 <0.001
#F5k K (mmHg, x+s) 76.50 + 10.96 76.38 +9.43 0.891
Jik 2% (mmHg, xs) 61.74 + 14.01 53.05 + 12.21 <0.001
W AR 151 (%) ] 54(22.5) 97(34.6) 0.002
RIS (151 (%)] 45(18.8) 82(29.3) 0.005
25 JE 1L (mmol /L, x+s) 9.65 + 4.70 8.956 + 3.40 0.052
HbA, (%, x+s) 8.50 £ 2.11 8.37 £2.05 0.492
S IR [ 5 (mmol /L, x+s) 4.64 + 1.45 4.54 + 1.39 0.388
=5k H 9l (mmol /L, x+s) 2.16 +2.27 2.32 +2.90 0.513
HDL-C (mmol/L, X+s) 1.16 £ 0.33 1.15 £0.33 0.915
LDL-C (mmol/L, x+s) 2.76 £ 1.07 2.66 +0.92 0.272
Y R (g/L, xts) 3.25+0.73 2.90 + 0.64 <0.001
F BC Y K 1 (mg/L, xts) 2.15+2.83 1.39 + 1.85 <0.001
ACR[mg/g, M(Q,, Q,)] 62.60(15.15,299.15) 5.75(2.80, 12.45) <0.001
eGFR[ml/(min-1.73 m®), X+s] 60.16 + 26.96 95.23 +26.21 <0.001

BMI (R HARH; HbA, MILIMZLE F; HDL-C. m# B IR FUIRIAS s LDL-C. (K% R4 R B0 5 ACR. SR A4 1 /LT LE

fE; eGFR. G /R IR %

2.2 miR-30a rs2222722., SNAII rs15434424% %A
BE5DKDIK R Logistic [l AT 45 R Bor, 1
AERIARI | miR-30a rs2222722 CEE (v 3L K #EA %
& HEDKD [ RS, 2 T 45 7 FE S 47 2 1 2.6 141 (%2
1E95%CI 1.09~6.27, P=0.032), fERatERAldr,
1s2222722 CCHEPR AIHEAT # & A DRD Y XU J& CT K,
TTH:F RN 5 192. 7345 (K 1E95%CI 1.61~4.61,
P<0.001). IAh, 7ESNAIL rs1543442 i
o, RIEASCIRZA N RS, GGHE b g 48 m
T ¥ # & A DRD B U (5 IEOR=1.70, 95%CI
0.73~1.58, P=0.036)(52).

2.3 IIRFEAES 25081 ARARAFERE . 5. BER
R FE . HbA, FIBMIZKE X 9 21 BF 58 % 42 3647 43
2, SHrEAFE AR miR-30a rs2222722(C>T)
SNAII rs1543442(G>A) 453 K B 5 DKRD 2Z [A] A AH G
P, 53BN, miR-30a rs2222722 (C>T)CCHEH
A 5 DKD ) K RIE AR (<655 ) o MUREFE il 4 22
(HbA,>8%) . BMIFZAIK (<24 kg/m”) FURIFFE X 42 Hpil
I i (P<0.05) . SNAII rs1543442(G>A)GGHER Al 5

DKDHY R RTEF M . PRI FE<104F . HbA, <8%
FIBMI<24 kg/m* A RIFFE X 52 BT I (3R3) .

2.4 miR-30a rs2222722FISNAII rs1543442 5L H A 5
eGFRFIEFIRIYKFR K Hlogisticlnl 9kt — >
HrmiR-30a rs222272 FISNAIL rs15434424 [] & K] A4
5 eGFRAIACRIF MY KR, FLIEAE IS FIPE I 5 &
Fi, 7EmiR-30a rs2222722(C>T) FEMER AL (TT+CT vs.
CCO)Hr, CCHEMH AL 8 TT+CTHE K AL 54
ARG KA eGFR F [ (OR=2.13, 95%CI 1.37~3.32,

P=0.001) X ACRJ} 5 (OR=1.59, 95%CI 1.08~2.34,

P=0.019), H CA {3 HH#EH # &4 e GERIFAR
(OR=1.59, 95%CI 1.15~2.18, P=0.005) % ACRJ}
5 (OR=1.43, 95%CI 1.07~1.91, P=0.015) 1 X[
W B s T T AR S A & . SR, TESNAIL
rs1543442(G>A) fabE AL PR AL | 2K I 5 e GFR
FEARFIACRT = A A G PR (3R4) o

2.5 DKDMfER RN Logistic[nl 453 #7
ZE 7R, miR-30a rs22227209 CCHE K A FISNATL
rs1543442 1 GGHE R AL DRD A A 7 fG e IR & (365)
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%2 mir-30a rs2222722 FISNAIL rs1543442 5L K1 5 DKDAY K R
Tab.2 Correlation of miR-30a rs2222722 and SNAI1 rs1543442 genotype with DKD in diabetic patients

S S R ] A A P AL
OR (95% CI) P OR (95% CI) P
miR-30a rs2222722 TT Z: 1 2
CT 1.10(0.62~1.97) 0.748 1.69(0.68~4.25) 0.262
cc 1.84(1.02~3.23) 0.042 4.20(1.66~10.66) 0.002
SRR (CT+CC vs. TT) 1.39(0.80~2.42) 0.242 2.61(1.09~6.27) 0.032
FePEAS I (CC vs. CT+TT) 1.70(1.20~2.43) 0.003 2.73(1.61~4.61) <0.001
S (Cvs. T) 1.42(1.10~1.84) 0.007 2.07(1.42~3.02) <0.001
SNAII rs1543442 AA e 2
AG 0.83 (0.39~1.77) 0.626 0.40(0.13~1.31) 0.130
GG 1.25(0.59~2.64) 0.557 0.76(0.24~2.41) 0.637
SRR (AG+GG vs. AA) 1.04(0.50~2.16) 0.909 0.58(0.18~1.80) 0.343
PR (GG vs. AA+AG) 1.47(1.04~2.09) 0.028 1.70(0.73~1.58) 0.036
SENFIEH (G vs. A) 1.29(0.98~1.70) 0.073 1.33(0.89~1.99) 0.171

WIERZR AR MR . RO R . MR SUIRIERE . SEET . AR AR A AR LR 5, S C R
HH

R3  IEREHE S HrmiR-30a FISNALLEAAL 712 2 25 5 DKDY X £
Tab.3  Stratified analysis of the correlation between the miR-30a SNAI1 SNP and risk of DKD
Jpa 2 vs. XoF BEZH

[ Ei=tuy HE [ A
OR (95% CI) P
miR-30 rs2222722 IR ()
<65 CC vs. CT+TT 2.52(1.48~4.28) 0.001
=65 CC vs. CT+TT 1.590(0.93~2.73) 0.092
ezl
5 CC vs. CT+TT 1.85(1.15~2.98) 0.012
& CCvs. CT+TT 1.67(0.98~2.86) 0.060
BRI R (4F)
<10 CC vs. CT+TT 1.75(1.01~3.07) 0.048
=10 CC vs. CT+TT 1.67(1.04~2.67) 0.032
HbA,, (%)
<8 CC vs. CT+TT 1.61(0.98~2.66) 0.060
=38 CC vs. CT+TT 1.82(1.10~3.02) 0.020
BMI (kg/m*)
<24 CCus. CT+TT 1.20(1.11~3.60) 0.021
=24 CCvs. CT+TT 1.53(0.97~2.39) 0.065
SNAII rs1543442 AEIR (%)
<65 GG vs. AA+AG 1.47(0.88~2.48) 0.145
=65 GG vs. AA+AG 1.23(0.74~2.05) 0.429
el
L GG vs. AA+AG 1.64(1.01~2.64) 0.044
5’e GG vs. AA+AG 1.33(0.80~2.22) 0.272
BRI R (4F)
<10 GG vs. AA+AG 1.97(1.12~3.45) 0.018
=10 GG vs. AA+AG 1.26(0.80~1.99) 0.316
HbA, (%)
<8 GG vs. AA+AG 1.91(1.16~3.15) 0.011
=38 GG vs. AA+AG 1.17(0.72~1.91) 0.532
BMI (kg/m”)
<24 GG vs. AA+AG 1.78(1.01~3.15) 0.048
=24 GG vs. AA+AG 1.28(0.82~2.00) 0.269

HbA,.. HifL LT 8 s BML R E {4



Med J Chin PLA, Vol. 46, No. 9, September 28,2021 903

R4  miR-30aFISNAILHLIZ 1 iR 2 51 5 eGFR< 60 ml/ (min-1.73 m*) FIACR =30 mg/ gl X 5
Tab.4 Correlation between miR-30a, SNAI1 SNP genotypes and the risk of eGFR < 60 ml/(min-1.73 m") and ACR=30mg/g

ACR=30mg/g vs. ACR<30mg/g

eGFR< 60 ml/(min-1.73 m’) vs. eGER>60 ml/
(min-1.73 m%)

HE A

I8 f AR

OR (95%CI)

miR-30a rs2222722

SNAII rs1543442

R (CT+CC vs. TT)
B AR (CC vs. CT+TT)
S HE (C s, T)
SEERIR(AG+GG vs. AA)
BT (GG vs. AA+AG)
SENEFEE (G vs. A)

1.02(0.99~1.03)
1.59(1.08~2.34)
1.43(1.07~1.91)
1.14(0.49~2.61)
1.19(0.81~1.74)
1.14(0.83~1.55)

P OR (95%CI) P
0.107 1.39(0.70~2.74) 0.347
0.019 2.13(1.37~3.32) 0.001
0.015 1.59(1.15~2.18) 0.005
0.764 1.04(0.39~2.79) 0.946
0.383 1.44(0.99~2.10) 0.080
0.419 1.30(0.91~1.84) 0.149

ACR. R U EH/WUBFECAE s eGER. AHFE /R

2.6 miR-30a rs2222722FISNAII rs15434423% K T 1)
FEIVER M i — 24 HrmiR-30a rs222272 FISNAITL
rs 154344245 3 R 7 [a] J2& 75 47 75 34 DK D & A= XU

AIRFIE, 25 SR oA S B A A 1 32 DR 7 [ A7 75 T
[E/EFH (P>0.05, 266).

RS DRDIMSLSER KR
Tab.S Analysis on the independent risk factors for DKD

Sy AR o B SE P OR 95%CI

AER 0.082 0.015 <0.001 1.085 1.053~1.119
W 0.017 0.008 0.024 1.017 1.002~1.032
Y R 0.664 0.205 0.001 1.942 1.298~2.905
CC(miR-30a rs2222722) 1.199 0.283 0.000 3.317 1.905~5.776
GG(SNAII rs1543442) 0.812 0.274 0.003 2253 1.317~3.854
ACEI/ARBf# 0.913 0.327 0.005 2.493 1.314~4.729

ACEL I8 Bk R ALBHM G 5 ARB. (45 F KR 11 32 AR

6 miR-30a rs2222722FISNAIL rs1543442FE PR £ 25 XF
DKD % A B Hr R £ H o

Tab.6 Synergistic effect of miR-30a rs2222722 and SNAI1
rs1543442 polymorphisms on DKD

J A 7Y OR (95%CI) P
miR-30a(rs2222722) SNAI1(rs1543442)
cc AA FLRMH
AG 0.51(0.09-2.89) 0.445
GG 0.69(0.12-4.00) 0.683
CT+TT GG &S IE
AG 0.46(0.27-0.76)  0.003
AA 0.74(0.32-1.74)  0.492
3 it ®

AWFFEEE R R, miR-30a rs2222722(C>T)CC
KR 5 DKD Y A A A I S AH SCPE . FEIRIEE 1 AH
KRN FE G, CCHRH AN & & A DKD Ay XU
FECTHITTH R B 12,7345 ; i — BT miR-
30a rs2222722 5 K B 5 ACRT} 5 Flle GFRIK A 22 [8] (Y
KAEKI, CCEPFAHEN H A TTH CT AR AT
FH 5 K ACRTT i Flle GERFEAI

5, A EDKD I &4 . K
h HAEEER, MEMT2DKD 40 i 4 1Y &
B g M & AR EMT S 4H M 6] 374 42 R 2 B s

559, KT MR RERIEAS, TAlMEE B A iE
Fefie JyMEsm > S A % A EMIT AT ES2 K 40 it
TRE R . B IR AN B NER B Ak B = 2N B
miR-30a L £ 7 202 5 4i i AS [ 9 A 2 AR fb it
&, HEmS A 254 S5 Thhe, bl HE A
EMTiE R0, HHFE &3, 7R A [RI A B i
o5 (UNDKD | Jay kb5 B4 5 /INBR A Ak B4 A P
ANER'E S) AR I 20 K & BlmiR-30a R A
I 249 B SRR O, T A 0 A 47 2 3k B 1)
BLRRIE . AR A, ZP%E R (ADR) A HE 1
5 I JE 40 i miR-30a 28 35 /K- B R, 44N
25 T miR-30a23 UM, 40 b AR IE Y R R IR
DY S B, T ) 5T 2 B AR I ) FE miR-30a 5 4 )
WIAEAE T ILFRIRBEAM I 5 4 2 40 a5 e SR JRPE miR-
RYORE: 1111 O N 5 TS w7/ < =B vl N D1 151 D %
Pric®ny ik L, X R miR-30a A G815 B 2
HMEMTA & A0l ZIIVEHIDY . ok, A5k
M, FEiMmEEKENHEF T, miR-30a7E/DEE 4
Mo i A I S, T4 T AN miR-30a25 )
Yile, /NEUR/INER KO 40 45 0515 21 IE B i B
PR miR-30a%) 2 40 B PRy 7E T .

SNAII rs1543442 1 GGIHE N B 5 DKD Y & A4
G, TERRPERCRIT | rs1543442 GGHLH B #EHS
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R 'EDKD XU & AABLAGHE P RLHE A #4511 1.70
o fEHmiR-30af)— MG TESE LN, SNATIHEA
A S5 R 38 0] 55 45 % 85 11 E (E-cadherin) 3 3l 7 X 35,
NHICAGGTGIF I 4 A, FEE-cadherinff) FR3A T
V4, B AEEMTH LY, HadR1E, SNAIIKE I
AL a3 T P E-cadherinfl ] T B /NS ) L AIAH
KEAMREL, FEEGEEER . L)
B (a-SMA) AT T BURE R 358 B, 355 T 5 4F
defb, R, PO SNATLIE R 1 nl BE X il B 2=
Wi b mEE Y, HE ARSI,
miR-30a AJ 33 F P SNATLAY Z 1k 50 i) T B0 40 B )
AL FEMT R, FEEHFHELF4Efb . eobh, b
PRIGEVE I AR miR-30af) b I A i SNATT
o-SMA S TE B I R AT REAI, 0l e A A
FEALAE K T-B,(TGE-B, )i 3 (0 4 R EM T 3 F )
{AAAIFFE L5 5 B /R SNATL rs1543442 2 50E 5 B H11)
ACRF 8 e GFR/AKF-TE K5 Mk, SNAILSDKDMY
KR TE I —LWF5E . [FIRE, B AR & BmiR-
30a rs2222722 5 SNAI1 rs1543442 ) £ 251k 2 [ 471
PHEIVET, miR-30a'5 SNATLX JE 240 HIEMT 5% i 11
YEHPLIAG R 20880

AHFIE 0 AR PR BB AR L MR L B PR R
. BMIMIHbA, /KX 45 Jt K 7 5 DK D 1) 4 5¢
AT T Eat. @REY, 12222722 CCHE
K 5DKD R EM K, HIEFR<65% . Wik,
BMI<24 kg/m”, [LFE#EHl A K (HbA, = 8%) 1Y /&
FHEI R, Mirs1543442 GG MW H 5
DKDEIEM K, HAER M BRE R <104F |
HbA, <8% . BMI<24 kg/m R E P HIE, xR
miR-30aFISNAT1%E K A 5 DKD % A: (1) 56 £ 38 5 1 TR
FRIFA 5% o

AW FRBAFAEAN R Z AL (V) A 5T B REA i
BN, WARSEE 2 T2DM R 20 B K BB 5T BA
G, DA Rk Q) REARMIELS AR W
JNAE A E RO AR, miR-30a rs2222722 CC
LAY FISNALL rs1543442 GGHEH A JET2DMEE H
KEDKDfER N Z, (A7 55 2 i L A
KIHIE HARIE N AR 2 5 5 DKDZ A K R
(3) H B i AR A HAB IR T miR-30a FISNATLHE [ £ 25
5 DRDRRMITY, AWFIE 45 AT T e A AR
FREA TS IE

B2, ARHEFEAE P E R & BlmiR-30a
1s2222722(C>T)CCHE[H BRI FISNAIL rs1543442(G>A)
GGHR N M 5T2DME A DKD W & 4 Kk % V1M
X, A, miR-30a rs2222722 CCHEH Y 5 e GFR[%
EMACRTF A HYIE R, (HMHEERHEA, £
Huty . HTREMEAR SR SE— 2D RE

[ &%k )

(1]

(2]

(3]

(4]

(s]

(6]

(7]

(8]

(10]

(11]

(12]

[13]

Alicic RZ, Rooney MT, Tuttle KR. Diabetic kidney disease:
challenges, progress, and possibilities[ J]. Clin ] Am Soc Nephrol,
2017, 12(12): 2032-2045.

Tuttle K, Bakris G, Bilous R, et al. Diabetic kidney disease: a
report from an ADA Consensus Conference[]J]. Am J Kidney
Dis, 2014, 64(4): 510-533.

Fogelfeld L, Hart P, Miernik J, et al. Combined diabetes-renal
multifactorial intervention in patients with advanced diabetic
nephropathy: proof-of-concept[J]. ] Diabetes Complications,
2017, 31(3): 624-630.

Navarro-Gonzilez JF, Mora-Ferndndez C, Muros de Fuentes M,
et al. Inflammatory molecules and pathways in the pathogenesis
of diabetic nephropathy[J]. Nat Rev Nephrol, 2011, 7(6): 327-
340.

Gheith O, Farouk N, Nampoory N, et al. Diabetic kidney disease:
world wide difference of prevalence and risk factors[J]. J
Nephropharmacol, 2016, S(1): 49-56.

Guo HY, Xing ZH, Wang LL, et al. Effects of silencing GDF1S
gene on high glucose-induced apoptosis and oxidative stress in
renal tubular epithelial cells[J]. ] Zhengzhou Univ (Med Sci),
2020, 55(3): 368-373. [ERifEE, WA e, T, 4. Uik
GDF 153k [ 3 X R W75 5 1) P /N L B At B T
PERLIAIEEN [ J]. FIH R 24 4R (24, 2020, 55(3): 368-
373.]

Wang XL, Hu CF, Tang LY, et al. Effects and mechanism of
high ARNO expression on the permeability of human renal
glomerular endothelial cells under high glucose condition[]].
Med J Chin PLA, 2020, 45(1): $5-61. [ /N, BI85, Figk
B, A TSR T K ARNOX A B/ Nk Y F 40 i 38 375
ER R B FIBLAI ()], AR 2220, 2020, 45(1):
55-61.]

Sun YM, Su Y, Li J, et al. Recent advances in understanding
the biochemical and molecular mechanism of diabetic
nephropathy[ J]. Biochem Biophys Res Commun, 2013, 433(4):
359-361.

Brorsson C, Pociot F. Genetics of diabetic nephropathy in
diverse ethnic groups[J]. Contrib Nephrol, 2011, 170: 8-18.

Wei L, Xiao Y, Li L, et al. The susceptibility genes in diabetic
nephropathy[ J]. Kidney Dis (Basel), 2018, 4(4): 226-237.

Gu HF. Genetic and epigenetic studies in diabetic kidney
disease[ J]. Front Genet, 2019, 10: 507.

Agius E, Attard G, Shakespeare L, et al. Familial factors in
diabetic nephropathy: an offspring study[ J]. Diabet Med, 2006,
23(3): 331-334.

Chen YQ, Wang XX, Yao XM, et al. MicroRNA-195 promotes
apoptosis in mouse podocytes via enhanced caspase activity
driven by BCL2 insufficiency[J]. Am J Nephrol, 2011, 34(6):
549-559.

Long JY, Wang Y, Wang W, et al. Identification of microRNA-93
as a novel regulator of vascular endothelial growth factor in
hyperglycemic conditions[]J]. J Biol Chem, 2010, 285(30):
23457-23465.

Du R, Sun W, Xia L, et al. Hypoxia-induced down-regulation of
microRNA-34a promotes EMT by targeting the Notch signaling
pathway in tubular epithelial cells[J]. PLoS One, 2012, 7(2):
e30771.



[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

(27]

Tang O, Chen XM, Shen S, et al. MiRNA-200b represses
transforming growth factor-B1-induced EMT and fibronectin
expression in kidney proximal tubular cells[J]. Am J Physiol
Renal Physiol, 2013, 304(10): F1266-F1273.

Tian LL, Li M, Li HF, et al. Prognostic value of serum miR-133b
and miR-135b levels in patients with diabetic nephropathy[J].
Clin J Med Offic, 2019, 47(7): 739-741. [ I Frbk, 254, 254k
I, 45, 1ML T miR-133b . miR-135bsK X1 bR 5 6 i 5 79
J& WEMAMERFFE[J]. IR IR ZE B 243, 2019, 47(7): 739-741.]
Harvey SJ, Jarad G, Cunningham J, et al. Podocyte-specific
deletion of dicer alters cytoskeletal dynamics and causes
glomerular disease[J]. J Am Soc Nephrol, 2008, 19(11): 2150-
21S8.

Agrawal R, Tran U, Wessely O. The miR-30 miRNA family
regulates Xenopus pronephros development and targets the
transcription factor Xlim1/Lhx1[J]. Development, 2009,
136(23): 3927-3936.

Baker MA, Davis SJ, Liu PY, et al. Tissue-specific MicroRNA
expression patterns in four types of kidney disease[J]. ] Am Soc
Nephrol, 2017, 28(10): 2985-2992.

Zhang J, Yang CL, Zhang L, et al. Transcriptome analysis of
podocyte to epithelial mesenchymal cell transformation in
mouse high glucose memory model[J]. Med J Chin PLA, 2020,
45(2): 162-170. [5KIF, MR, Sit, . /N EUB RO AZ B
HH AL 40 ) L R 1) o O A ) e i AL 2 e 7). k2
BE2E 4%, 2020, 45(2): 162-170.]

Yang R, Hong H, Wang M, et al. Correlation between single-
nucleotide polymorphisms within miR-30a and related target
genes and risk or prognosis of nephrotic syndrome[J]. DNA Cell
Biol, 2018, 37(3): 233-243.

Xie K, Wang C, Qin N, et al. Genetic variants in regulatory
regions of microRNAs are associated with lung cancer risk[J].
Oncotarget, 2016, 7(30): 47966-47974.

Sadeghi H, Nazemalhosseini-Mojarad E, Yaghoob-Taleghani M,
et al. miR-30a promoter variation contributes to the increased
risk of colorectal cancer in an Iranian population[J]. J Cell
Biochem, 2018. doi: 10.1002/jcb.28047.

Wang W, Zhang H, Duan X, et al. Association of genetic
polymorphisms of miR-145 gene with telomere length in
omethoate-exposed workers[ J]. Ecotoxicol Environ Saf, 2019,
172: 82-88.

Kidney Disease: Improving Global Outcomes (KDIGO) CKD
Work Group. KDIGO 2012 clinical practice guideline for the
evaluation and management of chronic kidney disease[]].
Kidney Int Suppl, 2013, 3: 1-150.

Alberti KG, Zimmet PZ. Definition, diagnosis and classification
of diabetes mellitus and its complications. Part 1: diagnosis and

classification of diabetes mellitus provisional report of a WHO

Med J Chin PLA, Vol. 46, No. 9, September 28, 2021

905

(28]

(29]

(30]

(31]

(32]

(33]

(34]

(35]

[40]

(41]

consultation[J]. Diabet Med, 1998, 15(7): 539-553.

Dai HY, Ma LN, Cao Y, et al. Protection of CTGF antibody
against diabetic nephropathy in mice via reducing glomerular
[-catenin expression and podocyte epithelial-mesenchymal
transition[J]. J Cell Biochem, 2017, 118(11): 3706-3712.

LiY, Kang YS, Dai C, et al. Epithelial-to-mesenchymal transition
is a potential pathway leading to podocyte dysfunction and
proteinuria[ J]. Am J Pathol, 2008, 172(2): 299-308.

Liu YH. New insights into epithelial-mesenchymal transition in
kidney fibrosis[J].J Am Soc Nephrol, 2010, 21(2): 212-222.
Reddy GR, Kotlyarevska K, Ransom REF, et al. The podocyte
and diabetes mellitus: is the podocyte the key to the origins of
diabetic nephropathy?[J]. Curr Opin Nephrol Hypertens, 2008,
17(1): 32-36.

Kalluri R, Neilson EG. Epithelial-mesenchymal transition and its
implications for fibrosis[J]. J Clin Invest, 2003, 112(12): 1776-
1784.

Dai H, Liu Q, Liu B. Research progress on mechanism of
podocyte depletion in diabetic nephropathy[ J]. J Diabetes Res,
2017,2017:2615286.

Ferland-Mccollough D, Ozanne SE, Siddle K, et al. The
involvement of microRNAs in type 2 diabetes[J]. Biochem Soc
Trans, 2010, 38(6): 1565-1570.

Lin YC, Chang YH, Yang SY, et al. Update of pathophysiology
and management of diabetic kidney disease[]J]. ] Formos Med
Assoc, 2018, 117(8): 662-675.

Peng R, Zhou L, Zhou Y, et al. MiR-30a inhibits the epithelial—
mesenchymal transition of podocytes through downregulation
of NFATc3([J]. Int ] Mol Sci, 2015, 16(10): 24032-24047.

Zhao Y, Wu JN, Zhang MC, et al. Angiotensin II induces
calcium/calcineurin signaling and podocyte injury by
downregulating microRNA-30 family members[J]. ] Mol Med
(Berl), 2017, 95(8): 887-898.

Barrallo-Gimeno A, Nieto MA. The Snail genes as inducers of
cell movement and survival: implications in development and
cancer[J]. Development, 2005, 132(14): 3151-3161.

Prunotto M, Chaykovska L, Bongiovanni M, et al. Tubular
cytoplasmic expression of zinc finger protein SNAII in renal
transplant biopsies: a sign of diseased epithelial phenotype?[J].
Am J Pathol, 2017, 187(1): 55-69.

Zheng J, Wang W, Yu F, et al. MicroRNA-30a suppresses the
activation of hepatic stellate cells by inhibiting epithelial-to-
mesenchymal transition[ J]. Cell Physiol Biochem, 2018, 46(1):
82-92.

Zhang L, Wang Y, Li WF, et al. MicroRNA-30a regulation of
epithelial-mesenchymal transition in diabetic cataracts through
targeting SNAI1[J]. Sci Rep, 2017, 7(1): 1117.

(Wehiy HIB . 2021-05-26;5 B IHI: 2021-07-19)
(BTGl Tk NF)





