R ERR A R (A SR AR 39455 4
+ 534 - Journal of Nanjing Medical University (Natural Sciences ) 201944 A

IR -

K 5EAE4RAE RNA TUGI/MALAT1 7£ 2 BB R 5% B2 & S0 B I B2 A4~
% 21 R B 3R 3

F—ArL I B BAREE L REE, ORHT

R ER R — IR EEBE A ML RL VTR FI AT 2100095 VTS — AN REEBE N /- V05 BEIT 212002;° B AT
HPY RS F EBEA SR, V98 fat 210014

(# E] BB B RAEg RNA (long non-coding RNA ,IneRNA) A= i I J#13E A 1 (taurine up-regulated 1, TUG1 ) R i
JEFERL M CHE AR 1 (metastasis associated lung adenocarcinoma transcript 1, MALAT1)7E 2 FUBE R 222540 0L 342 1 (pe-
ripheral blood mononuclear cells, PBMC) H1 ¥ 335 MR IR S o F7iE 2R FHSEI 2O 5E 3t PCR (qRT-PCR) H ARSI 60 4571 2 U4k
DRI EB A (MR PRIFAL) B 45 Bt e RRG 3 (f X B4 ) PBMC H IncRNA TUGT \MALAT1 B35 K -, 3543 Hr 4 i U Ak i
L1HE H MR HFR A . S8R  qRT-PCR AR 455 .75, IncRNA TUG1 7E 2 RS R F2 2% PBMC HF BYAE XS 2 3A 7K - i
AT IR ZH 19 6.25 4% (P < 0.05) , IncRNA MALAT1 £ 2 B R 2 35 PBMC H (19 A % 8 58 7K - J2 A BT IR 119 3.98 £ (P <
0.05) ; 75 2 BRI B (19 PBMC H , IncRNA TUG1 MALAT1 357K - Fifi %5 £ 35 25 I U FOE Ak 021 28 (3 00 T = mi 3 (P <
0.05) ; [AlA, IncRNA TUG1 . MALAT1 &35 7K -, Jifi 5 £ 53 2 (9 S A Ti B4 0 (P < 0.05) ; ROC i1 k7 IncRNA TUGL it 48R
TR 0.898(95%C1:0.826~0.970, P < 0.001) ,IncRNA MALAT1 f £ R IR} 0.715(95%C1:0.583~0.846, P < 0.001) ., £5iE:
2 RUREIRAG B35 PBMC H (1) IncRNA TUGT \MALAT1 35T+ 5, H -5 MM K- SR FEA 5%, IncRNA TUGT \MALAT1 i) 357K -
B ATVE RIS LA S PR 2 RO R B B R Y2 i)
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[Abstract] Objective: The aim of this study was to determine the change of long non-coding RNA (IncRNA ) taurine up-regulated 1
(TUG1) and metastasis associated lung adenocarcinoma transcript 1 (MALAT1) in patients’ peripheral blood mononuclear cells
(PBMCs ) with T2DM, expecting to find a biomarker in diagnosing T2DM. Methods : Real-time quantitative PCR (qRT-PCR ) was used
to detect the expression levels of IncRNA TUG1 and MALATI in 60 patients with type 2 diabetes (the diabetes group)and 45 healthy
controls (the healthy control group). The effects of fasting blood glucose, glycated hemoglobin and the course of disease on IncRNA
expression were analyzed. Results: The results of qRT-PCR showed that the relative expression level of IncRNA TUG1 in PBMC of
T2DM patients was 6.25 times of the healthy control group (P < 0.05) , and the relative expression level of IncRNA MALAT1 in PBMC
of T2MD patients was 3.98 times of the healthy control group (P < 0.05) ;In PBMC of patients with type 2 diabetes, the expression level
of IncRNA MALAT1 and TUGI rised with the increasing of fasting blood glucose and glycated hemoglobin (P < 0.05) ; Meanwhile, the
expression level of IncRNA TUG1 and MALAT1 also increased with the prolongation of the patient’s disease course (P < 0.05) ; The
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ROC curve showed that the area under the curve of IncRNA TUG1 was 0.898 (95% confidence interval 0.826-0.970, P < 0.001) , and
the area under the curve for IncRNA MALAT1 was 0.715 (95% confidence interval 0.583-0.846, P < 0.001). Conclusion: The
expression of IncRNA TUG1 and MALAT1 in PBMC of patients with T2MD was elevated , and it was related to blood glucose level and

course of disease. The expression level of IncRNA TUG1 and MALATI1 may be used as a biomarker for diagnosis and evaluation of the

condition of patients with T2MD.
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Table 1 General information of the enrolled groups

— eIl fEEEXTRA BERRA4 PIH
NEL () 45 60 —
B (45) 25/30 35/25 0.733
AR (%) 5540 +3.72 54.00+4.16 0.841
Wi He (mmHg) 132.20 + 17.52 135.40 + 10.24 0.317
&5k (mmHg) 79.00 £ 8.44  81.60 + 10.30 0.529
JIE &P (mmol/1.) 508+0.09  4.97+0.18 0.397
HyH = HE (mmol/L) 1.75+0.14  1.49+0.59 0.213
PRI (pmol/L) 272.00 = 21.46 298.00 + 42.82 0.483
PEHVRPRILE (mU/L) 234078 252086 0.373
M£THEE A (g/L) 14520 + 11.33 147.20 +8.72 0.476
BMI(kg/m*) 2455 +£3.08 2432+331 0.268

1.2 7k

121 iRkl aam

RAEMHFEXS L2518 8 h DL ik 24 (5 mLAF )
o 14832 A 2 A DN 1T ¥ I OB A 1t £ 2R
HARAEALTR bR /KF, 55 1B IR Ficoll KL R 3 59
T (Sigma 23w, 5 [ 1d W 5 52 UM A il 504 40
JHd o
1.2.2 qRT-PCR B2

4 18 TRIzol i 7] (Invitrogen 28 A , 32 [ ) 15 B -5
2 B PBMC &4 RNA, £ DEPC 7K % f## 5 , R H Nano
Drop 43366 BE {SCRE I 55 RNA ¥R B2 A2l g . R ]
Primer-Script™ RT reagent Kit with gDNA Eraser i
& (TaKaRa A H), HAS) , 4% BRI 45 47300 5 5t s
N o % SYBR Premix Ex Taqw (TaKaRa A7), H
A) BEAT UG 5E B PCR, S50 20 B8 K 5% A2 BR )
W A5 o SEER L A% A Applied Biosystems Stepone
Plus %% 56 1 PCRAY . M4 GenBank #2{1L % 5L
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¥, 81519, B _E ¥ Invitrogen 23 B 1% TH &
B EARFANTE LR 20 IRIERFIFR A CofH , R H]
AHXAE B, DA 27T 3R W] PBMC H 45 2 R e TR 10 A8
e
2 PCR3|¥F75
Table 2 PCR primer sequences
EIRZEZ JP5(5'—3")
B-actin 375149 TCACCCACACTGTGCCCATCTACGA
B-actin FiiF7 14 CAGCGGAACCGCTCATTGCCAATG

TUGL L3514 CTGGACCTGGAACCCCAAAG
TUG1 #5149 GGTAGTGCTTGCTCAGTCGT
MALAT1 Fi#551%  AAGATGAGGGTGTTTACG
MALAT1 Fii751%  AAGCCTTCTGCCTTAGTT

1.3 %itErk

N SPSS17.0 B it #f o iHa BeokH L34k +
FRUEZE (x + ) Fn , AL IA] HLBER e K256, Z2 4 1)
LU R LR 3R 7 22 434, PR LE AR LSD 6
AR, R FH ROC kvt 2 U FR S () 000 A2 i Afy
{EI T, P<0.05 NEFAGIAE L.

2 & R

2.1 ¥ JJm L5 4k R 2T B84 8] IncRNA TUGI .
MALATI % ik /K- # oz

K H qRT-PCR H A KM 60 B4 IR 835 DL &
45 {5 f& B 1A K 4 PBMC 1 IncRNA TUG1 ,MALAT1
M FRIRTEDL . 455 Bon B PR 41 PBMC 1 In-
cRNA TUG1 7KV 2 5 TR B2, B 7K1
1) 6.25 1% , 22 %A e it2# 5 L (P < 0.05) ;IncRNA
MALAT1 7K~V 2 5 T Fe X R4, S 1E H 7K F- 1
3.984%, ZRAGIHE (P <0.05,K 1),
2.2 ¥ k9% B H PBMC P IncRNA TUG1 . MALATI

FR KT rhER

HRE PRI £8 3 2 I I 42 il 175 400, 40 PR
20~ x 20~

EIS- — i15- .
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St AL AL, P < 0.05,
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Figure 1  Relative expression levels of TUG1 and

MALAT1 in two groups of PBMC
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Figure 2 Relative expression levels of TUG1 and MALAT1
in PBMC of patients with different fasting blood

glucose levels in the diabetic group
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HRYE A PR A8 R A, K W PR 4 0 Ry 34
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Relative expression levels of TUG1 and
MALAT1 in PBMC of patients with different

disease duration in the diabetic group
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Relative expression levels of TUG1 and
MALAT1 in PBMC of patients with different
HbA1c levels in the diabetic group

2.3 345 IncRNA TUGI F= MALATI 4F 24 2 2 4 j&
S A AR E M 095 A

HlVE AL HE R 32108 TAERRE #h 2 B ROC
Mk, IncRNA TUG1 ¥ R T £k 0.898, 95%CI
70.826~0.970(P < 0.001) , 7 H & F4s 5 B 43 R
71.4% 1 81.3% , 2 %48 80 0.527 (& 5) ; IncRNA
MALAT1 /) fh & T T #X A 0.715, 95% C1 247 0.583~
0.846(P < 0.001) , 7 W08 AR5 FE 53 51 °h 93.99% 1
48.3% , 2 HE%C N 0.422(1416) .
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Figure 5 Diagnostic value of IncRNA TUGT1 as a biomark-
er for type 2 diabetes
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Figure 6 Diagnostic value of IncRNA MALATT1 as a bio-
marker for type 2 diabetes
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BEVR I W 2815 T, B SRR
() 2 R B 22 A 9 0 A6 0 48 s AN - JR) BIR T I L PR
WA AR T AR, X SE R A A A AR AR S O R
2012 4F- Moran 55 I 240 MU o0 B I F 2 Y
1 128 Z5IncRNA , [F] i & Bk 26 IncRNA ELA 5 B 1Y
T 5% 240 B S P RS T Ao S SRS T LR )
9 f o A B R E E K I IncRNA TUGL Al
MALATI 76 {8 B AR & 2 A PRI £ PBMC Y
IR

IncRNA TUG1 7E AN T 22 S e fk, i
BB A= /I U A T S 240 A 2 A ek o A
Y IncRNA TUGL, I 5 Z fi i il 24 F1 52 5 9 (poly-
comb repressor complex ) i F.A/EH , £ % sk =M ist %
HORAEAE T o ORI 9T R BT, TE0E PR 5 i /) B
TR, TUGT 2635 F R, L RE I8 2 ok 1A A 1y 24
REN . AHIFSE & B IncRNA TUGT Y 353K 52 1M A
S, 2 OB PR R B PMBC 1, TUGT (%38 3%
E IR (P < 0.05), I H 2 05 R0 £ 2 1L
e TN ORI RUR =AW v Ui =y 14
WAL 121 2 (A THE , PBMC H TUGT Y 26 35 o 1
1R X R R IEAT AT, FRAT A B A A e A
FAEL , PBMC H1 TUGT A2 IE B B34 05 1 3k
TUGL /25 ReE R 2 B IR 2 Wt B 1 PEAG 1 A=
YrFhr s, FATHEAT T ROC Bh 20, BZE T i
FH140.898,95%CI 4 0.826~0.970 (P < 0.001) , R
JE FVER S BE 23 R 71.49% 1 81.3% , 45 - 2 W] TUG
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Z (P < 0.05) 5 %F A [6] 95 2 £8 35 19 20 B

MALAT] 13351 Fifi 3 s A SEE K T84 0 5 76 ROC ity

L, MALATT B i 61 1 2R 0.715, 95%C1
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