224 ISSN 1007-3949 Chin J Arterioscler, Vol 28 ,No 3,2020

- G RARZR - [XEHS]  1007-3949(2020)28-03-0224-05
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[# E] H# KT K43E% 5 RNA MALAT] 22 BB RmREL o POEREARLEREL, Hik HANFH

BEAMKFH — W E ERE ) 270 4] % F 136 6 48 Sk om B A 48 ook 4,134 4] A48 IE B oy 3F 8 Joms % A *t

B, RAEMEATE S BB N (qQRT-PCR) #m) 2 3 MALATI #) &5 K FF 547 MALAT] £ K-F 5106 K

TP AR A, R BRRABRFIIE S SE L NRREKT K EH T RBAE(P<0.05), L4k

Jk R 2a dr 3 MALAT1 £k PR 238 &, £ 5+ B A 43 5 & 3L (P<0.05) , £ H % Logistic E:):/\#Frza%m MALATI .
2R A AE R G HEA ARG e fEKF IR C ¥ 5 AERARA X (P<0.05), % B E Logistic &2 4

MR K I MALATI FE e3¢ WP 64 R A KT 548 o B MR SA0 % (P<0.05) 23T B9 1.84 45, &EiE AR

B dn  MALATL Ak R 3 5T 2 BU¥E R KR e B £
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Correlation between plasma level of IncRNA MALATI and type 2 diabetes mellitus in
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[ ABSTRACT] Aim To investigate the plasma expression of long non-coding RNA MALAT1 in patients with type 2
diabetes mellitus (T2DM) and its clinical significance. Methods A total of 270 patients treated were divided into 2
groups: T2DM group (n=136) and control group (n=134). Expression levels of plasma MALAT] were measured by
qRT-PCR; then the relationship was analyzed in relevant patients between MALAT1 and clinical features.  Results
Compared with the control group, plasma MALATI expression was increased in T2DM group (P<0.05). Univariate Lo-
gistic regression analysis found that plasma MALAT1, fasting blood glucose, glycosylated hemoglobin, glycosylated serum
protein, lipid levels, and cystatin C (CysC) were all associated with diabetes (P<0.001). Multivariate Logistic regres-
sion analysis showed that plasma MALATI expression was independently associated with diabetes ( P<0.05), which was
1. 84 times that of the control group. Conclusion T2DM patients had obviously increased plasma level of MALATI ;
MALATI was independently related to T2DM occurrence.
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K45 4E %% % RNA (long noncoding RNA, In-
cRNA) PURAEEE FAK B >200 MEIF R RNA 43
T LS S5 HUR I AT ) A B B E R D e =
Sh A A RE T, A HEAE T 32 AR EE 55 A0 1 1) 8 Ak
PRIE USR5 A, s s A ) 08 66 R g o e . T 06 55
AR TEGL (O BB i i B B sk S B SR E iR AR 2
Fofr i B v 9 4 DR ) e ik o il s e A A O B S
7R 1 ( metastasis associated lung adenocarcinoma tran-
script 1, MALATL) IHJ& F IncRNA K%, &0 F A
F11q13 Jefafk I, K25 8 778 bp, J& HE A ] %% 5f
A, FE—T T2DM db/db /] UL R 5600 op % 91
FIH IncRNA 8 i BAR & B MALATI 7EAS AL /)N Fil e
03 R [RIRE | 7 B SR Y P e A B A A v
WAESE, TOBR MALATI &35 mT FEAIG mg iw Fir 0Y 1
B ARG B, BIFTE 45 S35 R W D s A G ) RE B A
FRAET PR IR ORI . Yan S5 R T AT AR IR
o /I B RY {f7 P G0 2] 20 BT AL I JBE IneRNA 36 38
T, SR S % K294 303 4> IncRNA 55
FIk  HEM IneRNA A 38 28 AN [\ 52 ik 42 2 50 IR

g5 L AR B IEHR R MALATI 7E T2DM 3%
3% iy 2R Gk Je B, iF — 20 # 7R MALAT1 #£
T2DM 4 S LT BB 43 HL, LA T2DM
HII2 W JRT7 RS AT Y R B

1 #ERMTE

1.1 HRIGH

HA 2017 £ 12 H % 2018 4F 12 H & # 5% E A
KEE—MEE B W 2wk BHE By & 2 270 f], 2
W H 45 136 ] T2DM & 2 (4% J& o 41) #1134 ] 3 4%
FmBEH (A E4), B T2DM W2 Wi g5 %
2010 £ % E 4 R 2 4R &0 = M (fasting
plasma glucose, FPG) K F & T 8 % T 7.0 mmol/L
(126 mg/dL) , 3 4 {b i 2T & A ( hemoglobin Alc,
HbAle) & T H%E T 6.5% , ¥R W4 136 1 &4
v B 98 ], LMk 38 34 ~T76 ¥, FH
(53.98+7.23) %, P43 5 T2DM 41 £
Bl ES R — A E LA TR, BB — 8 R
WREEE, Eo B o8 fl, &M 36 A, E#H 20
~T72 % F3(55.3549.26) ¥, W4 HHTR A MK
bR e MR R A R L R R AR
MRrRBERTEFEEBA, FATFRYLHE
ERERER, AEFBEEHAFREZASH
B, FIAENKREABTERES — RXERXEN

JE LR A, B % A LB | EDTA By % fn % % &
Bk 4 ~5 mL, T 10 min } €8 T 3 000 r/min &
515 min, B E B fn 3 L BT E T -80 C k44,
&R
1.2 I3 2 RNA 25

BB EE ¥ (4 500 wl) B Fok kg
1t m X 1 mL Trizol ( Thermo Fisher Scientific /A 7],
EE), W&k R4, H#E S ming im N 200 plL
DA, W e R e R AT, B E 10 ming4 C 12 000 g
#0515 min, @ W _EFE RS E — /N T RNA
BW1L.5mLEp EF ;00 mNE LERFERE
FHE (4500 pL),FiEE kR GRT, ERBES
min, % 5 4 °C 12000 g &% 10 min; B H Ep & WK
AN EREENE; R EMAN 1 mL 75% 7.8
(F 1 mL E#% 8 = 7.8 DEPC KB E),4 °C 7 500
g BUS mm,’}%aﬁg%t}j(ﬁ%tﬂﬁfﬁ/ﬁ) ,?F']:ﬁ
%6 F AT 45 min G 20 wL T RNA B # 4%
K, oM RNA, JH 4 1T (Thermo scientific
N EED) M E & RNA K E R4 (£ RNA
0D,y 5 OD,y L7 1.8 ~2.0 2 &, 7 A T &
AR, FT-80 C&H
1.3 qgRT-PCR

R B M 5% % RNA, R 3 5 BB 4 B R AR R 4% K
7 £ 94 B (TIAN GEN BIOTECH) 3 47 # 1k , Bl ££
20 pL AR Z o fEH 1 pg & RNA 347 AN A 1
¥ # (cDNA) th 4 %, qRT-PCR K 5L F 2xSYBR
Green PCR Master Mix ( ABI Power SYBR Green, %
E ) #AT, B 7 20 pL AR & & B2 wL cDNA 1 4%
W, ETHEE ik E 0.5 pmol/L, # AT ¥, &4
AEERHA GAPDH - fb, BN FAFERLE 3 A4
FHFE R EAFEE AT A KA N LT e 4t
AT PCR 4%, GAPDH ki 5| 4 5'-ACCACAGTC-
CATGCCATCACTGCCACCCA-3', T3] 47 5'-CCTC-
CGACGCCTGCTTCACCACCTTCTTG-3'; MALAT1 Lk
W5l 4 5'-GCTGGAGCAGCTAGCATGTG-3", T i# 5l
#1 5'-AGGCTCCGCTGTCCTACATT-3'; B Ji 72 52 B
K € & PCR L ( Applied Bio systems /A & , % [E)
FHAT, ZABLER R N HIEE A AR RQ
=278 B I R HAT T
1.4 LI EIEHR

BHARENEBEUEL 2 AREFRSHE
Bk R L, R B RO A ik (2 8 BT
U VARIANT L, % E {5 /2 7] ) 3l £ HbAlce, ALA
AUS821 ( £ E 7 2 JE /R4 AT ) 2 & b A Ll
& TUE IR AR, B3 FPG HbAlc Mg M 7% & A
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( glycated serum protein, GSP) 31 % C( cystatin C,
CysC) . H M = B ( triglyceride, TG) . & A2 [ B ( total
cholesterol, TC) 1K % & fig & & fH [E B (low density
lipoprotein cholesterol, LDLC) & % & g & & fH & 2
(high density lipoprotein cholesterol, HDLC)
L5 HFESH

K A Stata 8 1t M HEAT Im K AE K M AT,
Graph Pad 2 #ATAE B, Al s 30 4L 8] 5B 44
R EFHR, AR MR RA ¢ 0 AR (%) H#Hik
TR, AR R R ¢ R, RALERR
% A & Logistic F A 447 A [ & & B £ 5§ T2DM #

®1. MABRE-MABILE

M P<0.05 A EFHRTFE XL,

2 # B

2.1 WMARE—MAMLEER

PRZH S8 A OB L, AR PR A B AL
(body mass index, BMI) #HVCHL, 22 F 4 TG0 i T4 =
X(P>0.05,% 1), HTHERIENEMILEE 2%,
PIZH T 75 A JF W s | AR s K A B W i R
(SBP) &7k ( DBP) Ko i A5 7K - 25 5 4 G i 2 3
X (P<0.05,% 1),

Table 1. Comparison of general data between T2DM group and control group

— R BORL XFHEL (n=134) WEIRIRL (n=136) %% P

TR (R 53.98+7.23 55.35+9.26 -1.3516 0.18
B %) ] 98(73.13) 98(72.06) 0.039 0.84
MRS [ (% ) ] 33(24.63) 62(45.59) 13.0042 <0.001
PR (% ) ] 34(25.37) 51(37.50) 4.6017 0.032
BMI(kg/m?) 24.2+3.2 24.6%2.9 1.076 0.28
SBP ( mmHg) 118.77x14.24 128.29+18. 83 -4.68 <0. 001
DBP ( mmHg) 75.43%10. 54 78.78+12.28 -2.40 0.017
TG( mmol/L) 1.15(0.89 ~1.40) 1.68(1.10 ~2.47) 6.161 <0.001
TC(mmol/L) 4.0520.72 4.41%1.09 -3.16 0.0018
LDLC ( mmol/L) 2.57+0.62 2.79+0. 84 3.33 <0.001
HDLC ( mmol/L) 1.18+0.29 1.054+0.33 -2.41 0.016

2.2 Im#Fh MALATI Fix/KE

55T BRAH Ui, B PR 4H B 35 1L 3% MALAT1 5%
RAKERET S, 2R A5 1% E X (P<0.05, A
1),
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1. qRT-PCR 4 #iZH B EH MK MALAT1 FRikKF
Figure 1. MALAT1 relative expression in plasma of two
groups by qRT-PCR

2.3 =Z=REMYE FEML ML E A, FEL IiEE QR
ME C kFE

BFEIRIRL FPG HbAlc F1 GSP Y K25 %
M 22 R BEAGT R XL (P<0.05) , P [E] CysC
KFZEF TG E L (P>0.05,52)

*2 WATKEOE BEULIEZER BLLFEQFBRINE
C KFLLE
Table 2. Comparison of FPG, GSP, HbAlc and CysC be-

tween the two groups

i RE 4 j J5 4
B D e ¢
FPG(mmol/L) 5.61x1.46 9.56+3.04 -13.59 <0.001
HbAle(% ) 5.75+0.67 8.54+1.82 -5.68 <0.001
GSP(mmol/L) 2.29+0.37 3.10£0.69 -11.98 <0.001
CysC(mg/L) 0.73+0.16 0.82+0.56 -1. 80 0.074
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2.4 BREZERKZEZE Logistic BIFDHT

IR ARAR & (F =1,76=0), DARAR 5 |
Y SBP . DBP [TC TG .LDLC .GSP .HbAlc Je.l»
Ja S0 S UM MALATL (9338 0 F AR & A )5 iE 4T
BR % R & 1 Logistic [ 15 4> #7 B s, I 3
MALATT W M | 2R 37 | if Jig 7K ~F- ( TG, TG, LDLC) .
FPG HbAlc GSP CysC S FRIpG 1 fE B PR 25, XU
I3 R B Y 1,82 £%.2.56 5. 1.76 £ 1.54
£ 2.71 £ 1,49 1% .2.47 £% 11.2 £%.29.22 1.
4.11 f5(P<0.05,% 3) , JH#ARRE MESIG , #E—4
T2 E Logistic MIHAHTE5 R IR, 1l 3 MALATL
1) 15 2R 3K S W DR s 1 A I TR 3R XU S f B 2 1Y
1. 84 f5(P<0.05,% 4) ,

x3. BERFERREZRNERE Logistic @351

Table 3. Univariate Logistic regression analysis of risk
factors for T2DM

AR OR (95% CI) P

MALATI 1.82 (1.12~2.94) 0.015
2 A s 2.56 (1.52 ~4.30) <0.001
el 1.76 (1.05 ~2.97) 0.033
SBP 1.03 (1.02~1.05) <0.001
DBP 1.02 (1.01 ~1.04 ) 0.019
TC 1.54 (1.17 ~2.04) 0.003
TG 2.71 (1.84 ~4.00) <0.001
LDLC 1.49 (1.07 ~2.08) 0.018
FPG 2.47 (2.00 ~3.04) <0.001
HbAlc 11.2 (3.18 ~39.52) <0.001
GSP 29.22 (13.03 ~65.53) <0.001
CysC 4.11 (1.06 ~15.99) 0.041
RN 3.69 (1.52 ~8.93) 0.004

®4. ERBEEEEZRNSER Logistic B35 17
Table 4. Multivariate Logistic regression analysis of risk
factors for T2DM

iy OR(95% CI) P
MALATI1 1.84(1.05 ~3.25) 0.034
MRZ R s 2.17(1.18 ~3.96) 0.012
SBP 1.06(1.03 ~1.08) <0.001
DBP 0.95(0.92 ~0.99) 0.013
TG 2.62(1.74 ~3.95) <0.001
RN 2.67(1.01 ~7.10) 0.048
3%

HRYEFLE] 2010 AF-= EDHE PRI AT~ A, 3

FEDE 08 B R 3k 11, 6% , Hi T2DM 7E 90%
DN TIER= SR ISV S E PN -5 SN
AR HE PRI 14 By i AR I ™ R i T 3, 2 Hi il
PR X5 W PR 9 942 B 3 A 5 25 IR IR AN 48 TS
MBS, B TR R R 2, 552 BE K
BRGHREGERIH KR, HHRTG R -
X G hRART B I 5 L SR AR AR HE AR AT, R UL A5
I IncRNA REBEVE R RARIC N, X4 F T2DM
BBV A ME, HET, IncRNA S 90IES)
SSRGSk AR R T AR 2 R
PR O R AN 3 3R K - 5 R 0 40 i S Y
FHSG T HLCAE S0 S R FH 7 =0 B & 1
FPEDT CB A N B2 B K T A S A M b

IncRNA J&— 28 R it = F il 2] 52 A0 177 JG 4 % 2
FIREJTHY RNA K5 200 nt, HAT 300 58 1% 4
7 R B) S 5 R AE IR Sponge 1EH S £
FHEIISIAEN . BT, IncRNA 78 Jid 8 45 451, 11
FH AL AT IncRNA 5 T2DM & A= HLH
ORI 5T AT AL T 1 2E 6y BE, Cunnington 2517 B 58 &
I IncRNA ANRIL SR X RS H 288 A
K, E S JR s AH G KU A8 A & 1s10811661-T Al
1s2383208-A, IncRNA IGF-2AS ik T 42 I 25 i it
o IGF-2 (1) [ SCEM I 6 P, 7 oy Tk 82 ) 4 ARl
FBUBE S B A0 BB AL h B AT N B R PR IGF-
2AS ik U, $E R I BE IR B 0] RE & B2 ) IGF-
2AS JEHRFIR W EZ T, [FFE A 14 SY
4 14¢32. 28 FA9— 58 EIE X3 ( SNP 1$941576) ,
Wallace 251" s % BRI R 9 5 S IX A 15 5E o T1F
ZEIBAEGS RNA MEG3 B 6 W& TN, 21
MEG3 193¢ 1k 5 1 6 -5 05 DR A0 2 A ¢

IncRNA MALAT1 8 F 2003 4576 A 3E /N
H i R B, R 11q13 Ptk b KEY
8 778 bp, Hilz N & 45 H. 76 4 K5 Fl N 5 BE AR 5F.
R BAIESE, TR IR S T RORE I &R
KIEFEFE T MALATI 5 mRNA 2 [6] 4 A 3 [&] (1)
miRNA N2 TeF il it 58 4P 455 miR-145 1 miR-
125, KA WA o3 1" AT HIEE mRNA 23k, AT
AR 1) & RIREEARDESE T, 78 I IR
KA B, 5O BECA L g, BE DR W AL B 3 I K
MALATI HYFRIEUT RIS B WO L AR s A
B i /K- i Ag 7K P GSP  HbAT ¢ | Jef .05 52 K Il
K MALATL (3235208 RS I fa e R 2

S ASESE R RS R s F A MALATL 3Rk K
SEAE IS 2 R, TR SO PR ) & R R R
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BASC, AT HEAE (1432 Wi MDAl AR PR o XU (145
FULEYIREY . E i T BA T A B K IR, 78
SRR T T AR A B B S ik, BB ]t ik
s 2 e S K AR B B AR K P 1 S B ok — AP
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