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[Abstract] Objective To evaluate the correlation of long non-coding RNA (IncRNA) antisense non-coding RNA
in the INK4 locus (ANRIL) with disease risk and severity of bronchial asthma as well as plasma microRNA (miRNA)-125a
expression in child patients. Methods Seventy children with asthma exacerbation, 70 children with asthma remission and 70
matched healthy controls were consecutively enrolled in this study. Laboratory parameters and lung function indexes of the
participants were recorded. LncRNA ANRIL and miRNA-125a expression levels in plasma were determined using qRT-PCR.
Tumor necrosis factor a (TNF-a), interleukin (IL)-1f, IL-6 and IL-17 levels in plasma were determined using enzyme-linked
immunosorbent assay (ELISA). Results LncRNA ANRIL expression was the highest in the asthma exacerbation children,
followed by asthma remission children and healthy controls. There were significant differences in the expression of IncRNA
ANRIL among the three groups (all P<<0.01). Receiver operating characteristic curves revealed that IncRNA ANRIL could
well differentiate the participants in the three groups. In the children with asthma exacerbation, IncRNA ANRIL expression
was associated with disease severity (P=0.001), positively associated with the levels of TNF-a, IL-1f, IL-6 and IL-17 (all
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P<0.05), while negatively associated with forced expiratory volume in one second (FEV,)/forced vital capacity (FVC)
and FEV, as percentage of predicted (FEV,%Pred) value (both P<<0.05). LncRNA ANRIL expression was also positively
associated with the levels of TNF-a, IL-1B and IL-17 in the asthma remission children and IL-6 level in healthy controls (all

P<0.05). LncRNA ANRIL expression was negatively associated with miRNA-125a expression in all the participants (all
P<0.05). Besides, miRNA-125a expression was positively correlated with FEV /FVC and FEV,%Pred value in the children
with asthma exacerbetion (both #<<0.001). Conclusion LncRNA ANRIL may serve as a novel biomarker for predicting

asthma, asthma acute exacerbation and severity, and inflammation level. It may participate in the development and progression

of asthma in children via targeting miRNA-125a.
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BT IK 3.02% L N R L 3R B A RS IR
TN E R AE MR 1 o] 5 D A%, I B E
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TE O A S s AN 3 . 88 M fR28id FE v
REBZEFEME", miRNA-125a B[ LIS £
T G 28 S R 136 301 5 e e A TR BRI, -2 5K
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M IncRNA ANRIL/miRNA-125a il 7e L3 52 548
W A N R B R R . AR B
TEAL IncRNA ANRIL 78 32 U R B LIMK i 3¢
Ik KH 5 R RS | 0 ™ A% B2 FIl miRNA-125a
FRIEMKR,

1 XW&FAE

1.1 BrRsr % HELEVESE 2017 4F 1 H 2 2018 4F
6 H 78 20T 55 1O B B 12 19 2tk R AR B SR
W% Wi 8L 70 5] 2% i D) S S0 2 M L 70 41,

FFe4E 70 5[] A LT 2R I B B g R A T
HEA g RIS () (R LB R A X i, A 5338

[ Acad J Sec Mil Med Univ, 2020, 41(5): 540-545 ]

i BT DU BE B AR 2 51 s Hi i, AZHRTITA 2
REEE P NIZEE TR E S

SRR AR SO i B LA ABREGD T

(1) £576 OLEE 2B 5BGHE R (2016
SRR ) )k kR ) S AR I L T oA
(2) 4F <16 2 HEBRbRdE: (1) BRIFIL
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Invitrogen 22 F) ) FEHLIMNL K B RNA, FH i % 57 i)
& (12 Qiagen v Fl ) 2% 5% 4 cDNA. Lk cDNA
SR, 43 543 FH IncRNA ANRIL 1 miRNA-125a
PS5 19 FT QRT-PCR., L GAPDH {E -4 IncRNA
ANRIL £, L) U6 5y miRNA-125a N &, K H
274897 B 4 9] 3T 5 IncRNA ANRIL 1 miRNA-
125a mRNA A X} £ ik 7K °*F-. LncRNA ANRIL 1E X
31 ¥): 5-TGC TCT ATC CGC CAA TCA GG-3',
X 51%: 5-GGG CCT CAG TGG CAC ATA CC-3
miRNA-125a 1 X 5| #): 5~ACA CTC CAG CTG
GGT CCC TGA GAC CCT TTAAC-3', R 5%y 5-
TGT CGT GGA GTC GGC AAT TC-3'; GAPDH iF X
1% 5-GGA GCG AGA TCC CTC CAA AAT-3', L
X51¥): 5-GGC TGT TGT CAT ACT TCT CAT GG-
3% U6 1EX5¥): 5-CTC GCT TCG GCA GCA CAT
ATA CTA-3', & X 5| ¥): 5-ACG AAT TTG CGT
GTC ATC CTT GC-3',

1.4 ff P FHEFHAEN K ELISA R & %
FE Abcam 23 & ) A0 i 2% 98 4 A 7+ ( TNF-a,
IL-1B. IL-6 FIL-17) 7KF, JT A 454 34 7™ 4 4 iR
A Sl U kAT

1.5 itz 4 N fH SPSS 22.0 41748 it
22347, {fi FH GraphPad Prism 6.01 #KfF2 K, &
ES AR SOR DL X s 2R, S 028404 5%
IR A S N DN R VA GG N LU X A R
PUor g ) o, THECEOR UGB A 73 508 s
3 2] (0] e R BRI 2R T 243 M1 . Kruskal-Wallis
HK B8 o K56, W2 ] Fb %5 % F Wilcoxon 7 Hl
K, AH G 23 B K FH Spearman & AH 5C 73 #r,
IncRNA ANRIL X 3¢ 48 W7 Wiy 1412 Wy S H 20tk &
YE B FIET (R FH ROC BZRPEAS o DU 56, 46
K (a) 2 0.05,

2 &% B

2.1 ZRFFAH AMEEY SRR ILA
TR R 2~14 (64+27) %, B 36K, 3404, &
F o (1162+168) em, AR (229+78) kg,

B RN S 20 ] (28.6% ) o ZEfEIN S <A
7 M 5B LA AE R 3~14 (6.6+2.4) %, 3 38
B, L3246, & @k (117.3+£15.7) cm, & i
iR (23.2+7.3) kg, A 580 B Wi i 2 & 16 14
(22.9% ). f@FREILEFRH3~14(74+2.6) %,

a2, Ze28 i, Bl (116.7£16.5) cm,
RN (23.4+7.9) kg, A ZEEENR S E 9 4
(129%) o 3HZRE TR, M. Bm. Rk
i SO R S i 22 eS8 TR
(P¥>0.05) .
2.2 LncRNA ANRIL /£ fn 3§ & 44 F ik B 3 s e e
Fo S E AR B E  LncRNA ANRIL 7820 & AE
B A A e B L 2% R 2k K - [3.078 (2.211,
3.977) ] = TEHR S A L [1.536 (0.891,
2.880) | Fnfdt B JL#E [1.004 (0.464, 1.967) ] ,
ERIWE G E X (PE<0.001) 5 [FE, H
TE 2% A 3] 3 SR W g B LML R 8 26 3k 7K 3 T
@ LT (P=0.002) ; ULE 1A, ROC Hli £k 3 H
IncRNA ANRIL T D24 551] 2 g 22 & A B0 RN 22 i 1
(AUC=0.759, 95% CI 0.678~0.840, [& 1B) ,
A2 W 2k & MR g ( AUC=0.873, 95% CI
0.814~0.933, [l 1C) KZe iz ( AUC=0.650,
95% CI 0.560~0.741, &l 1D) . VL I &5 % % B
IncRNA ANRIL X J LB 52 S8 W Wi M2 2k VR
G EA W E
23 AEMBAAEN LA FF W E LR E IncRNA
ANRIL & ik 5% 5% = 4 F 6 % 2 LncRNA
ANRIL 7E 21 AW S R R B2 B L (n=
18) I3 H kK F Ry 2.283 (11.484, 3.096 ) ,
P E R IL (n=37) I3 H R EKFE R
3.184 (2.502, 3.990) , fE&HEJZ B JL (n=15)
1L 3% B 3 38 K SR 4.137 (2.643, 5.847)
Kruskal-Wallis H 5 55 2 B 200 & A W 52 <A 1%
Wit F8 LM JE Y IncRNA ANRIL 3Rk 7K 5 5255 7™
FREEA X (H=15.120, P=0.001) , £ 2
PE LA 5238 W M £ LM 2K Y IncRNA ANRIL
KT v i 17 A
2.4 23 IncRNA ANRIL &£ 5 23X & W6 R 4F /12
AR RS AT TR RN A G L,
Il %% IncRNA ANRIL % & /K ¥ 5 FEV,/FVC (r=
—0.344, P=0.003) F1FEV %Pred (r=—0.273,
P=0.022) £ 5AHC, 05 W R MR Al i T %L
(r=0.144, P=0.236 ) Fl1gE (r=0.111, P=0.361)
oK TEGf I S S W B LRI L v, 1
# IncRNA ANRIL FRik7KF- 5 gt b 445 .
IgE . FEV /FVC ) FEV,%Pred %] JCX( P#1>0.05 ).
3k 1.
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Cé) 2 T AUC=0.759, 95%CI 0.678-0.840
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) i il - A 02 04 06 08 10
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1.0 1.0
0.8 0.8
2 2 L
2 0.6 = 0.6
B 04 504t
Optimal cut-off point: Optimal cut-off point:
Sensitivity 72.5% Sensitivity 62.3%
02 Specificity 90.0% 0.2 Specificity 64.3%
AUC=0.873,95% C10.814-0.933 AUC=0.650, 95% CI 0.560-0.741

L L L i 4 100
02 04 06 08 1.0

1 —specificity

02 04 06 08 1.0
1 —specificity

B1 34A%i{HE MR+ IncRNAANRIL fE3 RIZERK ROC Lk
Fig1 Relative expression of IncRNA ANRIL in plasma of participants in three groups and ROC curves

A: LncRNA ANRIL expression (=70 in each group, median [low quartile, upper quartile]; B: ROC curve of asthma exacerbation

children vs asthma remission children; C: ROC curve of asthma exacerbation children vs healthy controls; D: ROC curve of asthma

remission children vs healthy controls. LncRNA: Long non-coding RNA; ANRIL: Antisense non-coding RNA in the INK4 locus;

ROC: Receiver operating characteristic; AUC: Area under curve; CI: Confidence interval

F1 3AFiXEME T IncRNA ANRIL 71 miRNA-125a B3 RiXE 5 G FEFER X R TFHE R
Tab 1 Correlation of relative expression of IncRNA ANRIL and miRNA-125a in plasma of participants

in three groups with the clinical characteristics and inflammatory cytokines

Asthma exacerbation Asthma remission Healthy control

ftem IncRNAANRIL  miRNA-125a IncRNA ANRIL  miRNA-125a IncRNAANRIL  miRNA-125a
Eosinophil count r=0.144 r=—0.162 r=0.077 r=-—0.145 r=0.089 r=0.211
P=0.236 P=0.181 P=0.529 P=0.233 P=0.465 P=0.079
IgE r=0.111 r=-—0.075 r=0.097 r=—0.233 r=—0.093 r=0.074
P=0.361 P=0.535 P=0.426 P=0.052 P=0.443 P=0.543

FEV,/FVC r=-—0.344 r=0.502 r=0.228 r=—0.129 r=0.036 r=—0.225
P=0.003 P<0.001 P=0.058 P=0.286 P=0.766 P=0.061

FEV,%Pred r=-—0.273 r=0.510 r=—0.013 r=-—0.047 r=0.028 r=—0.019
P=0.022 P<0.001 P=00913 P=0.698 P=0.815 P=0.878

TNF-a r=0.358 r=-—0.331 r=0.282 r=—0.256 r=0.202 r=-—0.210
P=0.002 P=0.005 P=0.018 P=0.032 P=0.093 P=0.081

IL-1B r=0.312 r=-—0.318 r=0.243 r=-—0.200 r=0.155 r=-—0.213
P=0.008 P=0.007 P=0.043 P=0.098 P=0.200 P=0.077

IL-6 r=0.270 r=-—0.205 r=0.230 r=—0.225 r=0.279 r=—0.269
P=0.024 P=0.089 P=0.056 P=0.061 P=0.019 P=0.024

IL-17 r=0.422 r=—0.250 r=0.338 r=-—0.376 r=0.199 r=-—0.266
P<<0.001 P=0.037 P=0.004 P=0.001 P=0.098 P=0.026

LncRNA: Long non-coding RNA; ANRIL: Antisense non-coding RNA in the INK4 locus; miRNA: microRNA; IgE:
Immunoglobulin E; FEV,: Forced expiratory volume in one second; FVC: Forced vital capacity; FEV,%Pred: FEV, as percentage of

predicted; TNF-o: Tumor necrosis factor a; IL: Interleukin
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2.5 2% IncRNA ANRIL &3k 5 0 B F & ik
RS TE SR RN SR N R L,

1Mi3% IncRNA ANRIL #iA7KF5 TNF-o #=0.358,
P=0.002) . IL-1p (r=0.312, P=0.008) .

IL-6 (r=0.270, P=0.024) FIIL-17 (r=0.422,

P<0.001) FRiLKVFRIEMC, TEZMNZE
i B LA S TNF-o (7=0.282, P=0.018) .

IL-1B (r=0.243, P=0.043 ) FIIL-17 ( #=0.338,
P=0.004) Fik/KFEIEASE, [FN7E MR ILE
hH 5 1L-6 £ KK (r=0279, P=0.019) &
IEAHSG. W& 1,

2.6 iz # IncRNA ANRIL % £ 5 miRNA-125a %k
KO AR KA TE S R AR SR W L
(r=-0.430, P<0.001 ) . Z&fift & mG L
(r=-—0.240, P=0.045) FfHEJLE (r=—0.308,
P=0.010) ', Il % IncRNA ANRIL % ik /K F 5
miRNA-125a FiEH 2 AL,

2.7 23 miRNA-125a %k 5 %X 506 RAFIER £
WA F AR AT TR R AR SR g iR
JLH, miRNA-125a &3k 7K V-5 FEV,/FVC(r=0.502,
P<0.001) #1FEV,%Pred (#=0.510, P<<0.001)

BIFEASE, M5 TNF-0 (r=—0.331, P=0.005) .

IL-1B( r=—0.318, P=0.007 ) MIIL-17( r=—0.250,
P=0.037) FiXAKF-EOAR ., TEGM L E R
i H )L 1, miRNA-125a % 15 7K F 5 TNF-a (r=
—0.256, P=0.032) ., IL-17( r=—0.376, P=0.001 )
TR R FAAAC, FEERILE D, miRNA-125a
kK FEHIL-6 (r=—0269, P=0.024) | IL-17
(r=—0.266, P=0.026) F£irKFEHAIE, WL
%1

33 #
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SRR AR AU A BONANE ;R 4
G FEHH IncRNA ANRIL 1] LA A e8RSk P j2
A IL-6. TL-8 Mz TNF-o 255 R T #ak, $#m
RSN = BT PO i N 19 R I i R N 1
H1, IncRNA ANRIL Fik/KF7Efe R LFE . 28 i 10)

SR RN LA S AR S A A e R LR
TR, HIHO L EE S A e S etk kB A 2
Wi, SEA MW ILE SIS (IRTE
FEARFIH T RER A 45 4 ) #HEE, IncRNA ANRIL H
BRI, nTEEEsR . REUE S HEMLH, AR
— 2 W R N A . A TF5E 45 38 7R IncRNA
ANRIL ik /K- 2otk AR S s e 8 LB
FEEREAR K, SRR TR, £
B REHE TN R g 8 LB e 5 S RE K. AT g
BJEE A : (1) IncRNA ANRIL @3t “Vg4afE”
P miRNA-125a {1 2 W i P 4 i A bk E 248 it <5
FETCARAE A BT (AN IL-18, IL-6 F1 TNF-a 55 ) , il
L YRRE S I FAAR AR JLIP G T RE, i E i gy
FEREE. (2) Guo %' & i IncRNA ANRIL 3@ +:F
& miRNA-181b {2 AR 3h ik 9 Rz 40 A 9 RE A Jo
F14 2 1% VRS HOIN T PN B2 4 45, T Huo 2517 &
T 18 miRNA-181b &3k 7K 1] LA i 5 1 Wiy £ 5 I
WA H R TR MR A A 3 () ORE N, PR LR AT T4
I IncRNA ANRIL 2 7] B8 i3 F 1% miRNA-181b
IR TR W SR LA P A S, AT i ) B o
TG . 5 RS A 2 AR T RE H S i &
JEME, IncRNA ANRIL 5 21 & AR 3 S 4048 1 iy
PR S R PR AL A R — 2 b .
PCAESE, 984 0 IncRNA ANRIL 38 43 42 i) i
2 miRNA-125a {1 7 11 a5 1 S 06 98 40 44
AR FEE, 5 £ 3F 3 % W] miRNA-
125a AT LAVE 32 2 Fh G0 22 40 it (an il = v T 40
R AN R AR AT ) IS RE S M A PR
st RIE  P, FRATHED IncRNA ANRIL
A BB ] 45 miRNA-125a FEAB4 L3 S S A%
Wi P19 R RS . S 7K R R, SR T H AT i
oM EIRIE, AT, 3 A2 2% H IncRNA
ANRIL 557K 44 5 miRNA-125a 655 /K -5 A
[, e AR S s 8L miRNA-125a
FEE KT 5 ilm A TR IEAH G, TS R T
KA S, FW] IncRNA ANRIL A figii i T 4
miRNA-125a ()85 (i 2 I I 8 LB S <08 0 Mg 1Y)
KA RIE, ATRERIEC: (1) IncRNA ANRIL
Wi MEAVER” T miRNA-125a T RILERE,
(At IncRNA ANRIL %3k 7K 5 miRNA-125a 5 i
e, (2) miRNA-125a i 1 8 45 22 R 40 95 20 i
BRI AT 1) G RE A I3 1 28 T8RRI A el 3 v e 1
WS A e LAY IR S RE Y R Ak
KA A G L miRNA-125a FikK -5
ili 3 ST R 2 EAH DG 5 9 M PR KO S UG
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ARWFFE A — 2R £, LncRNA ANRIL 7] 3
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FE ) IncRNA ANRIL 1 miRNA-125a ik 7K 410
I3 v e B T AN S SR R P R B, AR S
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IncRNA ANRIL FI miRNA-125a 4 3¢ 35 7K F 35 PE Ak
BT AR LS RS I Wity FR g LS ™ E R SR 1 O 3R
EHEE, AN, RUFFTEFEA RN, A REFEAT
Guiteesine, SRR R KA

25 F A, IncRNA ANRIL XJ JLL #8345 1% it
Kt RAEA S, X ™ B AR B LR LR
iE K AT T AE B TN {1 . LncRNA ANRIL 7] fig
T R A S miRNA-125a 2 5 )L # 3 34 R Y
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