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SO ALESE BE 17 IncRNA GAS5
KESEEZ=FHRIHESHE

REE, #iam, T—X, A
(RETEAER ZEEFFH, Kz 300457)

FE. B WA IARRE S ik K4 IEHARNA (IncRNA) GAS5 K-F5 A FFH(LVR)M £ %,
Fik  RI2018 44 A—2019 4 4 A f K& W ik B IR3EZ 06 95 49 169 4] Zobks IUARE 58 & 5 4F A T 505 %
ARYE AT A A LVR 5 A LVR 6261 54E LVR 28107 6, KA 52 B % 56 7 8 5 A B4k RP Aa M) iz IncRNA
GAS5 AT R A&, B FERN LS EARAMER(LVEDV), £ EK% KA (LVESV), £ F 4 sy
# (LVEF) B £ & EMFH(LVRI), £ Pearson 355 H7 IncRNA GAS5 5 A8 FIEARG AR M, Logistic &1 )2
£ H7 IncRNA GAS5 5 2 M w MU e s £ EM I X &, ROC ¥ & 5 47 IncRNA GAS5 xt &M & Uik 5t & 4
LVR ¢ TR 4, 458 LVR AH =8 (TG). LVEDV ALVESV & T3 LVR 4 (P <0.05); ¥ LVEF,
LVRIf& T 3E LVR 28 (P <0.05), LVR #IncRNA GAS5 42 4F LVR 4 4%k (P <0.05), IncRNA GAS5 5
LVEDV. LVESV £ fi #8 % (r =—0.324 #= 0.458, P =0.000 #2 0.001) , 5 LVEF. LVRI £ iE 48 % (r=0.376 F=
0.395, 34 P=0.000) ., LVEF [0i1z3.152(95% CI:1.651,6.016) ], LVRI [oi{=1354(95% CI:1.137,1.614) ]
Z IncRNA GAS5[ OR=1.265(95% CI: 1.346 ,1.189) [ ¥ vh Btk S AR SL 4 X £ LVR 89 & e B % . IncRNA
GAS5 I 4P s IUAR 38 8 % LVR #9116 45 4 0.812, AUC 4 0.827(95% CI:0.768,0.891) , B A 71.56%
(95% CI:0.603,0.788), #¥5+H A 82.66%(95% CI:0.742,0.923) , 51 &S URE & fn i IncRNA GAS5
KFBARS LVR 9 AR X, £ EETMLW P BA— 2616 RN,

LEIF . CPIURE/SHURE  SEFH ; ROCHZ

RESHES . R5422 M HERFRIZED . A

Relationship between circulating IncRNA GASS level and left
ventricular remodeling in patients with acute myocardial infarction

Shi-geng Song, Rui-li Han, Yi-min Wang, Jie Xu
(Department of Critical Care Medicine, Teda Hospital, Tianjin 300457, China)

Abstract: Objective To investigate the relationship between serum level of long non-coding RNA
(IncRNA) growth arrest specific 5 (GASS) and left ventricular remodeling (LVR) in patients with acute myocardial
infarction. Methods A total of 169 patients with acute myocardial infarction were divided into LVR group (n = 62)
and non-LVR group (n = 107) according to whether LVR occurred or not. The expression of IncRNA GASS in blood
was detected by real-time quantitative polymerase chain reaction, and left ventricular end-diastolic volume
(LVEDYV), left ventricular end-systolic volume (LVESV), left ventricular ejection fraction (LVEF) and left
ventricular remodeling index (LVRI) were measured by echocardiography. Pearson correlation analysis was used to
determine the correlation between IncRNA GASS and indices for left ventricular function. Logistic regression

analysis was performed to explore the relationship between IncRNA GASS and ventricular remodeling in acute
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myocardial infarction. Besides, receiver operating characteristic (ROC) curve was used to analyze the predictive
value of IncRNA GASS for left ventricular remodeling in patients with acute myocardial infarction. Results The
triglyceride, LVEDV and LVESV in LVR group were significantly higher than those in non-LVR group, while LVEF
and LVRI in LVR group were significantly lower than those in non-LVR group (P < 0.05). Compared with non-LVR
group, the expression of IncRNA GASS5 in LVR group decreased significantly (P < 0.05). LncRNA GAS5 was
negatively correlated with LVEDV and LVESV (7 = -0.324 and -0.458, both P < 0.05), but positively correlated with
LVEF and LVRI (» =0.376 and 0.395, both P < 0.05). LVEF [OAR =3.152 (95% CI: 1.651, 6.016)], LVRI [OAR =
1.354 (95% CI: 1.137, 1.614)], and IncRNA GASS5 [OAR = 1.265 (95% CI: 1.346, 1.189)] were risk factors for left
ventricular remodeling in patients with acute myocardial infarction. The optimal cutoff value of IncRNA GASS5 in
diagnosis of left ventricular remodeling in patients with acute myocardial infarction was 0.812, in which area under
ROC curve (AUC) was 0.827 (95% CI: 0.768, 0.891), with a sensitivity of 71.56% (95% CI: 0.603, 0.788) and a
specificity of 82.66% (95% CI: 0.742, 0.923). Conclusions The decrease of serum IncRNA GASS level in patients

with acute myocardial infarction is related to the occurrence of left ventricular remodeling, and has certain clinical

41314

value in the diagnosis of left ventricular remodeling.

Keywords: myocardial infarction; left ventricular remodeling; long non-coding RNA; correlation

72 % F A4 (left ventricle remodeling, LVR) 44> /]
WA N EENEGZ — TR R, 2k
O VAR B8 58 5 A L 300 b e 3000 5 A S 4 3
AOEY RO FWRMAEMRS, E
Gl Sy, L RS, ZBLLVR X T
FEGZ.0 ) R B T A I R X, KA
i % RNA (long non—coding RNA, IncRNA ) J& T J& >
200 nt AYIEZi S RNA, HOKSE 528 5008 0%
PR I & B UIA O oY R B, Stk Bh ks
FERE Ak PE O WE 9 (LU B8 B e O o ) AR I 3R
IncRNA GAS5 /KPR Tt e N, R B HAE e O
T e BT — 8 B R ER, SR T H AT O U
FEIEHE LVR I C R M AE R . A5 7 ks
I 280 JULKE ZE B35 135 IneRNA GASS K F, 85T
HE5LVRAAEWMRR, NiGKZERAE—E W
2%

1 #ZRSAFE

— R

PEHL 2018 4F 4 H—20194F 4 A #£ K Z2 A I
Bt B2 ZZ IR YT 1 169 1) 20t 0 WILAE BT 28 5 1 Ry 0F 5% %
2, MR LKA LVR 4324 LVR 20 62 5 54E LVR 44
107 ), Hdr, B¥E 26, Lrks76; 433 ~
79 %, F#4(52.45+8.67) % ; ST B4 = A0 WLAE
%E (ST segment elevation myocardial infarction, STEMI )
684, AESTEMI 1014, LVRZIAME384, it 244;
fEIR 35~ 79 %, F14(53.15+£9.24) % ; STEMI 27 {4,

1.1

4 STEMI 35 f51] . dE LVR 40 %5 ¥ 74 9], 433 4515
B33 ~76%, FH(51.13 +8.45)% ; STEMI 41 4,
IE STEMI 66 5l . PHZLPES] . AFS . O WUSIFE S 7 45
— R R, ZRTGIFE X (P>0.05), BA
AL . ARG B BB 2R P TS sttt R
PR IR Ci s

1.2 WNSHERRFRAE

12,0 sandr OFF A 3L ELO IR % 2/ 25 ELO
JUE PR 2 il 5 1 2t O LR SE T AR v . QI IR 3=
PRy e B R . 20 L RS I & B ST 46 5 1k,
g BPE Q Uk 5 (@)l E RS I LR A S (creatine
kinase, CK) M L5 2 1 (cardiac troponin, ¢Tn) & &
PR RIEE MM 2650 L @2 5wk sh bk 5
2, OB RELSHONMIE, &5 ETE <24 h;
DIl R BERF 2%

121 Hmdrk OB SRR ; QH AT
PEONER 5 GOFF IR R GBI TR YL BN K il i R
s @G I . TS DR EH A2

1.3 FEMHFRIRAF

131 EEZLE Cobas8000 A A ¥y 1k 2 K Il
X (Hit + Roche 23 &), TE33 875 KA (Fif 2= KA
M2 #]), NanoDrop2000c 4% iz Il %€ 1% ( 3 [# Thermo
Fisher Scientific /A ] ), StepOne Plus™ e Ap -
plied Biosystems A F] ) .

132 =% A RNA #EHUAH & (R6825) (3L H
Omega A ) ), 055 56157 & (RRO47A ) (3 [] Thermo
Fisher Scientific 23 7] ), SZEHY9¢ 6 & 1 B A WH6E 2 ]
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(quantitative real-time polymerase chain reaction, qRT—
PCR) & 3L % & (11732020) ( H 7% TaRaKa 2%
"), 5l LR TAEY) TR B A FRA FlA B

14 Fik

141 A ARE BHE AR RHPUEEIL
2R FH F KI5 ml, 3 000 r/min B .0> 10 min, 43
B LV 7E-80°CAE 1A 45 -

142 WEARTANCE  HEYNC R ERE TR . TR
B Bl e S A5 00, OB VR S SR A s A=k
27 WA SCRS: DN 1 A 7K SF-

143 REEMNEHESIZLEEL ST BE
ZeMEM , RS BRI R 3 MHz, R Rk T A
N IREBAL, R R K A0 JIE O B PG B 7 3k 3 S
FERAS, ARGk B b 22 U PR AR, R4 BIR
J5 75 TomTee TAESG Fo3#r . TOARME . =1 K&
VOO0 O A0 R, PR R RO
B, T4V T shhnic O W RE 50 40, R
B B B 20 FE AT IR AR (left ventricular
end—diastole volume, LVEDV ) | 720> %8 Ui 45 A 3 25 F1
(left ventricular end—systole volume, LVESV) } 77 >
AP IR AMEZSFL (left ventricular end—diastole
epicardial volume, LVEDVepi) , 1% 22 & 5 1fiL 5 %&
(left ventricular fraction, LVEF) | 72 % 5 #4 $5 % (left
ventricular remodeling index, LVRI) , LVRI=1.05 x
(LVEDVepi-LVEDV )/LVEDV , % /b3R8 3 S 1450
S AR, EE W3R, KRECEHE, D
LVESV # i 1F % b BR A 15% 15 8 26 0 % A P58
FRUER!

1.44  gqRT-PCR # M| f2 % IncRNA GAS5 % H
RNA i 7 £ 8 BUIML % RNA, T A% R I o A 4G
RNA ¥ J& e el 8, >R HT 390 5 53 50) 0 KF RNA 0 %
SN eDNA, 30 ul PCR WA % : 2 x Green Premix
Ex Taq Il 15 pl, ¢DNA 2 pl, 1F K1 519020 514
0.8 ul, THMEEEK 114 pl, & T StepOne Plus™ 1Y
#i [T qRT-PCR I, BJF SHE : 95C T
A5 PE 10 min, 95°C7AEME 155, 60°CiE k 30s, Hh:if
ISAER, BAFEARBEIREL , INEHRG,
LLU6HNERS IR, SIW)F 5 W3 1, SR 27243k
MT IncRNA GASS AH Xt ik it

*1 qRT-PCR3|#1F7%)
K/
LB 51911751
bp
IncRNA  1EJ: 5'~AGCCAGAAAATGGGATGGTGG-3'
122
GAS5  JzJil; 5'-ACTGCACTGTCCACTTGTCA-3'
iElf]: 5'-ATTGGAACGATACAGAGAAGATT-3'
U6 106

S 5'-GGAACGCTTCACGAATTTG=3'

1.5 SFitEHE

B 23 A R FH SPSS 22.0 e ik o TR R
PLISE + AR 22 (x £5) Fon, OB e K250 114K
OB B L B0 (%) Fow , LREH PR g AH G
4 73 #7 H] Pearson 7% LIRS T EA S
Logistic | A5 00 s 2245 ROC i 2k . P<0.05 B2 R/
At .

&HR

70 2E 1 PR 33 43 EE B2
PIALAE S . PRSI I . OBE PR B e IE
BE (total cholesterol, TC) tb3, ZR LG IT ¥ E X
(P>0.05) ; T P9 41 H M = BE (Triglycerides, TG) |
LVEDV. LVESV. LVEF }& LVRI lb4¢, 294A 411
5 X (P<0.05), LVRZL TG, LVEDV 2 LVESV &
TFIELVR41(P<0.05), 1ii LVEF, LVRIXFIELVR
H(P<0.05). WLE2,
2.2 WIS INcRNA GASS5 H83tRiL B LR

LVR 21 59E LVR 41 1l 35 IncRNA GAS5 FH X & ik
239 K (0.65+0.13) F1(1.04£0.06) , % i 5%,
5 G E L (1=26.569, P=0.000), LVR 4%
JELVR AL (P<0.05).
23 2MEOIIEREEE INcRNA GASS 5210 E
INeEEFRAIME K S A

Z VRO LA FE B 2% IncRNA GAS5 5 LVEDV .
LVESV & 1 4 3¢ (r=-0.324 F1-0.458, P=0.000 £l
0.001), T4 LVEF & 1E 4 3¢ (r=0.376, P=0.000) .
L,
2.4 2O ALAEEEE IncRNA GAS5 5 LVR 12
EHEXES

Pearson #H JCPEAr BT e LBl , &Moo LSt
ML IncRNA GASS /K F 5 LVR 2 B 5 1F A ¢
(r=0.395, P=0.000), W.K2,

IS
2

2
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#
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21571 n AEWSI(%, x £ s) B/ TR L/ (3 /7)) 1451 WEbR/ (176 11 TG/(mmol/L, x +5)
LVR 41 62 53.15+9.24 38/24 37/25 24/38 2.28+0.34
JELVR4H 107 51.13 £ 8.95 74/33 55/52 57/50 1.63+0.39
/XMl 1.397 1.087 1.084 3.335 10.932
P 0.164 0.297 0.298 0.068 0
20 5] TC/(mmol/L, x + ) LVEDV/(ml, x +s) LVESV/(ml, x +5) LVEF/(%, x +s) LVRI/(%, x +s)
LVR#H 5.06£1.26 134.76 + 18.72 51.98 £+4.84 4836 +3.76 1.56 +0.38
JELVR4 4.91+1.08 125.09 + 15.17 46.09 +4.78 56.53 £3.71 1.74 +0.43
i xXH 0.818 3.660 7.685 13.729 2734
P1E 0.415 0.000 0.000 0.000 0.007
200 T 70 1 80 T
60 b
=
- —
50 f 40 k
0 1 1 1 1 30 1 1 1 I 30 L L L !
00 05 1.0 15 2.0 0.0 0.5 1.0 15 2.0 0.0 0.5 1.0 15 2.0
IncRNA GAS5 IncRNA GAS5 IncRNA GAS5
El1 IncRNA GAS5 54 L EThgeistrE X 1%

25 AL EREELXELVRNSER
Logistic Bl T4 R

DLk o U SE B 3 K A LVR A IR AE &, %
BRERESNTEASIT¥EXWEE, WTC,
LVEDV, LVESV. LVEF. LVRI & IncRNA GAS5 1
AR, AT Z N K Logistic [T 43 47 . 4554
78, LVEF. LVRI & IncRNA GAS5 J2 2 V.0 LR 38
B KA LVR G ERE (P<0.05), W3,

2.6 IncRNA GASS X 2 AlfEIE EE LVR R
LHE

IncRNA GASS5 7 2P0 ILIE SE £ & LVR 5 3
LVR B —E B X588 J1, IncRNA GASS 2 Wi &
PR UEAE 8 LVR i Im AHA o 0.812, AUC 4 0.827
(95% CI:0.768, 0.891) , f /&% 2 71.56% (95% CI:
0.603, 0.788), ¢S5k 82.66% (95% CI: 0.742,
0.923). UK 3.

3 AMOIEXEELE LVREIZEZE Logistic BlVFS #7541

A b S, Wald x Pl OR e

TR BR
TG 0.016 0.012 1.669 0.143 1.016 0.454 2.272
LVEDV 0.064 0.041 2432 0.062 1.066 0.936 1214
LVESV 0.357 0211 2.862 0.054 1.429 1.010 2.021
LVEF 1.148 0.672 2.918 0.047 3.152 1.651 6.016
LVRI 0.303 0.164 3413 0.028 1354 1.137 1.614
IncRNA GASS 0231 0413 0312 0.039 1.265 1.346 1.189
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LVRI

0.0 1.0
IncRNA GASS

El2 IncRNA GAS5 5LVREZERHEXE

1.0
0.8
A
# 0.6
%
0.4
0.2
0.0 0.2 0.4 0.6 0.8 1.0
145
3 IncRNA GAS5i2r &t AfEEEE LVREY
ROC #h4k
3 itig

o 77 3 Uy Ry e U R B AR B, R R
[ IR 2%, TC LA I 325 B A0 3 A R 51 &0 T
R ETRR I Z 0, O EE R AL T
AN B, BE A OEHME BN GE
Z, LD EIEE Kb =Y ok AR, 5l
S0 WL K 1] Jo J 53 45— ZR A ek s o PRt
L EUN LVR /9 & AR X IE 27 | 20k LVR By iF R
fEm B ET G T EZ . 1M NT-proBNP J& LVR
UL I R, R T R A A 9 s v K
AL kAR AR, ZWRE R AR, B
BT S A A W 2 E AR R

VR0 WUAE BE Ji5 0 LR B IX 3l i 47 5k 25 52 3k
I S & et N1 8 I 1 18- 2 19
RE, TR AEFRAE, S-SR LEY KS
™, ARFFTREERFH, LVRA TG, LVEDV K
LVESV & FIELVR 41, 1M LVEF, LVRIfET3ELVR
A dE— R Z N &K Logistic [0 743 #r, 458 %

B LVEF . LVRIJZ 2P0 U SE & & 24 LVR (19 fE
W, HRELEESERH S LVR 1Y kL%
YIFH .

IncRNA J& F K £ RNA, K #>200 nt, A %itd
mH, HRKEKFHSESZMERNEE. K
& K PG A 5 . 3% B IneRNA /K- 1Y 558 500
I 205 1 & s AL 4% VD45 DG, IncRNA-MEG3 7]
JE ¥ miR—26a/smad 1 %, 52 1A 3 ik ok A A5 £k 1l 5 F
LA B YG AE, 25 IR B ko e i & AR
TORAIH ZEUOMIF 57 % B0, etk sl ko i £8 40 A I
IncRNA MIAT J+ & Al RE S0 ME AR FHH AR
K, FEAN B0 BAT — R s R M. DA
AT, IncRNA 58 33K 5.0 108 99 1Y
BBV, GASSJE F IncRNA Z—, Il 2&M
/INEUNTH 3T3 4t e 43 B A5 31, 44 ik 5 H A7 1
il i R B M FHUY . ZHANG 2502858 % B, miR-21
AR GASS, S 53RN AL . 1335 GASS
n] 3l 3 Akt/mtor 38 [ P01 B 00 kAL KR
WANG 2458 % P, IncRNA GAS5 |53 T X 224
T 5 45 B W A A ¢ o X SEF 5T 432 7R IncRNA
GASS5 8 [ b X 1) 5 5 98 0E 1 R A 8 VDA OG .
IIBFIE KB, GASS 5.0 WLEF 4k i & A A %,
AN miR-21 9 53 7 1 43 W B miR-21, 4% miR-
21 X B DAL A B A0S A X sl ko AR el Ak K R 1%
FEHP A, IncRNA GASS & IR MG4, 0l B4
A AN miR-221 (35, 389 B 520 I Y 28 0E
N, R BE B i 08 B, A R O K R
IncRNA GASS i 2% 38 0] 2l 38 K B g i ILAE , 3 IR0
JULZH B R T, el A I S 3, A O L2 2
o Wnt/B - 3% PR 15 538 0 5 BET . HAO
S0 o R ANIF ST K B, GASS i 3 1k RE WS FEAIK O
WU ML T B RN S8 & B, i 35 IncRNA
GASS BE S B AR O WU AE T AR, e O L5 . X
BEHFSE R, IncRNA GASS 5 635 5.0 L ik &2
K, AR LY, LVR 4 IncRNA GAS5 %3k
AR LVR 4%, #ED IncRNA GASS R Al 2 5
L WUBESE 8 35 LVR ) & £ 32 2 o IncRNA GAS5 5
LVEDV ., LVESV £ fitH5¢, 5 LVEF. LVRIZIEAM
XK, FW IncRNA GASS Fik 5 % vl fg i id 50 =
EADIREH TS5 LVR W &4 . £ E Logistic [l
A3 Hr &I, IncRNA GASS 2 2 ME.0 IUESE# & E
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