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groups, diabetic nephropathy group (DN group proven by renal biopsy, n=25, 14 males and 11 females),
diabetes group (DM group, with normal urine albumin creatinine ratio, n=10, 4 males and 6 females),
and normal control group (NC group, n=9, 4 males and 5 females). The expressions of IncRNA GASS
and miR-21 in serum samples were detected by real -time quantitative PCR. The correlation between
serum IncRNA GASS and miR - 21 expressions and the clinical parameters was analyzed by T - test,
Pearson, Spearman test and multivariate linear regression analysis. Differences of IncRNA GASS and
miR-21 in different groups were analyzed by one-way analysis of variance. The ROC curve was used to
analyze the diagnostic efficacy of IncRNA GAS5 and miR-21 in diabetes and diabetic nephropathy. All
data were analyzed by SPSS 20.0 and GraphPad software, with P <0.05 as considered statistically
significant. Results (1) The expression of serum IncRNA GASS was significantly down - regulated
and serum miR-21 was significantly up-regulated in both diabetes mellitus and diabetic nephropathy
patients compared to the NC group all (P < 0.05). (2) In DN patients, the expression of serum IncRNA
GAS5 was gradually up-regulated along with the increment of 24 h urinary protein. The expression of
serum miR-21 was gradually up-regulated along with renal biopsy stage IIb-1II of DN (P < 0.05). (3)
FBG and HbAlc were all negatively correlated with serum IncRNA GASS5 (P < 0.05), and FBG was
independently correlated with serum IncRNA GAS5 (P < 0.05). Urine microalbumin, Total cholesterol
(TC), Ser, Urea and SBP were all positively correlated with serum miR-21(P < 0.05). Albumin (ALB)
and estimated GFR (eGFR) were negatively correlated with serum miR - 21(P < 0.05), and ALB was
independently correlated with serum miR-21 (P < 0.05). (4) The diagnostic efficiency of serum IncRNA
GASS, miR-21 and IncRNA GAS5/miR-21 as "diagnostic signature" for DM were was good (P < 0.05).
(5) The diagnostic efficiency of serum miR-21 and IncRNA GAS5/miR-21 as "diagnostic signature" for
DN were was good (P < 0.05). Conclusions (1) Serum IncRNA GASS5 had good diagnostic efficiency
in diabetes mellitus. The sensitivity of IncRNA GAS5/miR -21 for diagnosis of diabetes was 85.71%,
and specificity was 88.89%. (2) The level of serum miR-21 can be used as a noninvasive diagnostic
marker for diabetic nephropathy.
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rest specific transcript 5, miR-21;  Diagnostic signature
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P, AT DL miR-21 415 RNA 53 I TR E &
Bl PRI miR-21 5 IncRNA GASS 119 3% 3k 7] fig 5 b
P (DM) FUBE PR 1 5 (DN B ECM 3 i /2 48
JeL A0 R AH OG0 AR SCHUL A A T DML AT DN A&
# 1ML IncRNA GASS Al miR-21 iy 235484k , 43 B

H 5 PR RN B 48 A B0 AH O M, B A IncRNA
GAS5 Fl miR-21 7 DM #1 DN H (12 i3k fig o

XN RE5HTE

— | RS

(1)DNZH:20124F 11 H £ 201649 H FH [
BB K2 B o — B B B N BT TS A AR AR
2010 4F- ' k5 L P 2 0T 98 2% 03 2% R A 19 DN 9 2
I3 BUARMERR 12 0 DN 1Y B3 (n=25, 55 14 491], 2 11
], Forp I b 78 2 451, T 78 19 45, IV 74 4 45 ) , SF-2
AR (44.08+10.49) %, (2)DM 41 iz A T A= 4
41 (WHO) DM 2 Wi b5 75 12 DM, H.JR i &2 1 &



b

-908 - P AR B s 4R 3 2017 4F 12 A %5 33 %45 12 ] Chin J Nephrol. December 2017, Vol. 33, No.12
£1 PCRBI¥Y
S G2 BAREC) PR bp)
B-actin(H) F:5 GTGGCCGAGGACTTTGATTG3 R:5” CCTGTAACAACGCATCTCATATT3 60 73
GAS5 F:5'GCAAGCCTAACTCAAGCCATT3” R:5'CTCCACCATTTCAACTTCCAG3” 60 66
hsa-miR-191-5p  GSP:5°GGCAACGGAATCCCAAAAG3’ R: 5°GTGCGTGTCGTGGAGTCG3 60 63
hsa-miR-21 GSP:5'GGGGGGTAGCTTATCAGACTG3”  R:5°CAGTGCGTGTCGTGGAGT3? 60 66

1 GSP XTI miRNA BRSS9 147, R &5 RT 54 AH DEHC 19 51 4

H/WL BF b % (urine albumin creatinine ratio,
UACR) <30 mg/g 1) DM & # (n=10, B 4 4] , % 6
%), S 4EIE (52.40+£11.03) % . (3) 1E # X R 4H
(NC)H - 25 JE LB (FBG) V& )5 2 h I 4 (2hPG ) |
B AL 1ML 2T 2 A (HbAle) | Ser. JR i B H & H
(MA) \JK Cr, BREE [ #4916 1E 5 10 Bl 04 4 B o) IR
H(n=9, 55 449, Zc54) , VI 4E 1% (42.78+13.43)
B o (4) HEBR bR UE - HERR AT R o0 I 55 50 A
P R G R G | LA B I S5 o
HE B 8 95 A B AR I ACEI 55 ARB 25 25 1) 14 32
Fo o 0 £E RO B2 A P G A s i R S A
VETC .

=Wk

1 FRACREE « 15 R 2 IR B KR DT I 5 ml,
HP R R BUEE M AE Z= R T CE 1 h BE R, 40T B
(1700xg, 10 min) , W4 1l 375 5 PR 500 (2000 g, 10
min ) , PRAE T -80°C VKA .

2. S HE G E B PCREEKG I L PR 835 . R
Trizol 15 #F 47 & RNA 42 B, S 5% 5% 53 0 & W T
K9 IncRNA F1 microRNA 1 ¢cDNA ., ¥4 JIF A ¢DNA

F 430 BC B SR RE B PCR R AR 2 JF 847 PCR
I, PCR 514 W3 1, #5013 5 45 51 DL N 2
(B-actin ,hsa-miR-191-5p ) % 1E , B4 R FH 274" 7
HEAT 53T

= GitE ik

SR HE DL x £ s Fon, P HO AR F o K
55, Z 40 8] LBk FH B T 22 04T, H Pearson |
Spearman £ 5 M 22 Ju 4k M 171 15 43 NC 4 . DM 41
K DN 21 45115 PR 46 A 10 FH 5G|, FH 32 45 [l 09 a2
& TAEFRAE (ROC) #h 28 °F 11 AL 43 M IncRNA
GAS5 .miR-21 }2 IncRNA GAS5/miR-21“i2Wrbrss”
7E DM J DN H 2 Wi sk i . T A B8 R SPSS
20.0 4t 11, GraphPad A4 A0 B, XU A6 36 AH O 53
Br,P<0.05 825 A5 124E L,

B R

1. IML7% IncRNA GAS5 & miR-21 i #3528 4k
DN 4 Fl DM 41 2 3 1fiL 7E IncRNA GASS A 2 ik 1
X 7 NC 41, IncRNA GASS5 7E DM 1 F i W &, 3
HEWM LA 2R ARITEE X (B P<
0.05) . 1M DN 411 DM 2 8 3 1ML 7 miR-21 [ & ik
¥ TNCAH , miR-217EDN4H FAm R, 257
WA R X (P <0.05), WE 1,

2. IfiL § IncRNA GAS5 & miR-21 5 iifi K Fl 95
HRIEARAH RYER 402 03 Hr : DN B Bl 24 h
PRAE P13 10, 1 7 IncRNA GAS5 1Y 7K - 7% Wi
M4 (P=0.028) . P & B 6 s 3o g i i e
(IIb- 457 ) , 1M % miR-21 4 7K 34 25 (P=0.038) .
I35 IncRNA GAS5 } miR-21 [ #5728 4k 5 H %
(A7 1% OFE b Il 21 8 [ S CKD 43 1 76 & 25 4H ¢
P, LE 2, %2,

3. IfiL 7% IncRNA GAS5 & miR-21 5 ifi JK Fl 95
FRFE bR A9 AH SEME 43 HT : FBG (r=-0.381, P=0.011) .
HbAlc (r=—-0.366, P=0.001) 5 Ifil 7% IncRNA GAS5
JKF 2 47 K 56 5 TC (7.=0.400, P=0.007) . JR MA (r=
0.692, P <0.001) . Ser (r=0.506, P <0.001) . BUN
(r=0.516, P <0.001) . SBP (r=0.431, P=0.003) 5 IfiL
iH miR-21 7K °F 2 1E A 5¢ ; ALB (r=-0.510, P <
0.001) . eGFR (r=—0.536, P < 0.001) 5 Ifi. 1 miR-21
ARG, WL 3, 2 A BIE A b, 45
78, ALB(B=-0.054, P < 0.001) 5 IfiL i miR-21 7t
37 M 56, FBG (B=-0.001, P=0.022) 5 Ifil 7 IncRNA
GAS5 M 57 AH G

4. Il 7 IncRNA GASS5 & miR-21 7K 3F-%F DM 1
LW E : IncRNA GASS i £& F 11 1 AUC=0.7302
(95% CI: 0.540 ~0.9173) , P=0.035, i % {5 K
0.0056, RAEHE N 62.86% , ¢ 5 M 77.78% ; miR-21
M £ F B AUC=0.8397 (95% CI: 0.7111 ~
0.9682) , P=0.002, Ii #* {E 4 0.6600, R £ Ny
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K 0.041 ) 4 .
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20 NC: IEH A A

Bl 1 IncRNA GASS J miR-21 76 1E 5 % REZH W PR 20 PR 5 o 4L 1L 375+ 19 22 TR A8 b (52 58 6 22 2 PCR)

F2 DNHEFZFIMTE T IncRNA GAS5 } miR-21 5 1Ifi R R BREE FRAH e 45 )2 40 91

- - . IncRNA GAS5 _ miR-21
xES P xxs P
24 h JREE i
24hJREHE <35g 5(20) 0.00410.0039 0.028 1.3480+0.7113 0.552
3.5 g<24hJREHE <80¢g 15(60) 0.0057+0.0035 1.6787+1.0842
24hJREHE=8.0g 5(20) 0.0112+0.0063 2.0620+1.0655
CKD 434
CKD 14 8(32) 0.004320.0027 0.238 1.5900+1.1534 0.941
CKD 2 1 8(32) 0.0067+0.0036 1.77131.1409
CKD 3~48] 9(36) 0.0082:+0.0064 1.7044+0.8474
AL M 21 2
WL M1 11 < 6.5 mmol/L 8(32) 0.0084+0.0069 0.185 1.4350+1.1556 0.398
WHE ML E T > 6.5 mmol/L 17(68) 0.0056+0.0031 1.8088+1.0521
B T A HEL S 2K
TIh 3 2(8) 0.0054+0.0008 0.820 0.57000 0.038
JIIBA 19(76) 0.0069+0.0052 1.9658+1.0006
IV 4(16) 0.0054+0.0039 0.9350+0.1240
AF
<40% 10(40) 0.0054+0.0053 0.564 1.5570+0.9658 0.874
40~ <50 % 4(16) 0.00630.0027 1.75000.8292
50~ <60 % 11(44) 0.007620.0049 1.7873+1.1640

77.14% %5 3B Ry 77.78% , ULIE 4,

Hrfh . 17 IncRNA GAS5 2 Bt DN 19 &% fig %% 2%
ROC & F RIS 2= & Lo 1% miR-21 12
Wr DN 19 4 {6 5 4F , miR -21 i1 4k F 11 L AUC=
0.9179 (95% CI ; 0.8390 ~ 0.9962) , P < 0.001, Ilfi %t

{H 4 0.9900, R HUE 4 76.00% , ¢ 5 41 94.74% , I,
5. Ifil 7% IncRNA GAS5 }2 miR-21 X DN (112 K5,

6. “LWibn %" 1E DM & DN 1 412 W 2% BE -
7% BB B — I 8 AR 2 WA BE 1 A R FR AT
FH % 85 1] ) A 4L BE A9 I 75 IncRNA GASS &
miR-21 #4750 41, A [ E R B S — A2
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3 I IncRNA GASS Al miR-21 511 A K s B2 48 B 19 A1 56 40 #r

bR 7 R AR DL I % IncRNA GASS &2 miR -
20 EAT A S LAl & o DM “i2 Widn 2 7 =8.188 x
lg[miR - 21]-3.779xlg[IncRNA GAS5]-6.008 ; DN “ 2
W #5257 =10.571 x lg[miR - 21]-0.33 x lg[lncRNA
GAS5]-0.287., Z5 Won, (1) 1IE 5 X B4l (hfi
# . -0.0999, IQR: —2.4386 ~ 0.7888) . DM A #¥ 41
(PP A7 %0:2.9100, IQR : 1.6430 ~ 4.9640) 1) “i2 Wi b
K2 FAH G E (P <0.001), HihZk
TR AUC=0.8984(95%CI:0.7653 ~ 1.0320) , P <

21 (A KR . -2.0690),

Hofh & F | R AUC

0.001 , 241l FLAH 9 1.1010 I 557w M F5 B 1 o 1 1
(FLAHE N 85.71% , 5 5 1% 4y 88.89% ), Mo | i
H O I v R I A 09 1 20% , T DM B P
Tl FAE A o5 15% , 4 I IncRNA/miRNA “i2 Wi b
2] LIRS b X 43 1E & NHEFT DM AR . (2) DN
41 (i 852 1.3270, IQR : 0.1526 ~ 4.5550) . 3E DN

IQR : -3.0150 ~ -0.5718) K

IR AE " K 22 A Gt it A (P < 0.001)

=0.9158 (95% CI: 0.8365 ~
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TE DN A & e it dE2E YRR S M S A AURE PR . IneRNA 3 H B AT

L8t A% 5 38 H . A FE DNA TP 81AR & A
AR AR I 0T 3 PR 33k ke A 1 Rl s i, FR B
£345 DNA H AL 20 2 Ui AR 9B RNA (non-
coding RNA , ncRNA) P45 fifp B 1T B 53R 2
&) (%) A0 H.AE A o /) RNA (microRNAs, miRNA )
& — P BLEE /N F B g5 RNA (18 ~ 25 X
iz ), e 5 3 UTR (A 4 5 DX 35 ) fis 3% #MC
XF, T2 mRNA 1R b % A ol & B0 R B0 Y. B
7% FEHH miRNA 7] DL JE 5 20 i 10 K 22 Kk B e
JF H PR AR W il 3R DR R S AR R A R
E , HAEZ R0 25 45 Cantl o pH L S 52 V8 b &)
AR R BERRE , RTAE 12 B 1 AR ) B
YIM, miR-21 1 A S50 L R 2 80UE BH 75 2 Fh s
B E . AN, miRNA 382 5 R A SC 500 19 &
%5 , 41 miR - 21 i iF PTEN/AKT . TGF - B/Smad /I
MMP-S/TIMPS {55 #& 42 2 5 DN 9 & 95"

AWFFTEE R B, 5 NC AL, 17 miR-21
() 2 15 7K SEAE DM 25 F1 DN 2+ [ , DN £ 2 DM
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