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Construction of IncRNA-miRNA-mRNA network and analysis of
programmed cell death-related genes in allergic rhinitis

WANG Yuting, JIANG Hui, WANG Jiaxi
( Department of Otolaryngology , Dongfang Hospital of Beijing University of Traditional Chinese Medicine , Beijing 100078,
China)

Abstract: Objective To investigate the role of IncRNA-mediated ceRNA network in pathophysiology of allergic
thinitis (AR) and its potential regulatory functions in programmed cell death( PCD). Methods AR patients and normal
subjects were included. Their whole blood samples were obtained for RNA sequencing analysis, and differentially expressed
IncRNA, miRNA and mRNA were screened to construct a IncRNA-miRNA-mRNA regulatory network based on ceRNA
theory. GO and KEGG enrichment analyses were employed to predict the potential biological functions of mRNAs in the
ceRNA network. Subsequently, the differentially expressed mRNAs interacted with PCD related genes, and a new ceRNA
network was constructed, and target organ localization network analysis was performed on mRNAs in the network. Results
Based on bioinformatics analysis, a total of 5 IncRNAs, 4 miRNAs and 46 mRNAs were exiracted, and the ceRNA network
of IncRNA-mediated up-regulation and down-regulation in AR was constructed. Functional enrichment analysis showed that
it was significantly enriched in “calcium signaling pathway” , “PI3K/AKT signaling pathway” and “ERKI and ERK2
cascade”. Next, a PCD related ceRNA regulatory network for two IncRNAs, AC008394. 1 and HCP5, was constructed. In
the target organ localization analysis of mRNAs in the ceRNA network, it was found that they were mostly expressed in
neuroimmune-related organs. Conclusion A new ceRNA network in AR is successfully constructed and preliminarily
exploration reveals that HCPS-mediated ceRNA network may play a role in AR by affecting apoptosis, which provides new
insights and potential research options for the study of AR pathogenesis.
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AR ek N HCPS Al figfE AR ki
B, X S A 45 R —

HixF HCPS i i ceRNA #LI & #4E F 1
WFFE T B e IR W 5T, Cheng 451 145 1
FERBIESE I 2GR M AL SE B AT, 25 SR R
miR-139-5p 42 HCPS [ 1 5240 &5, HCPS 58 3o 3% 0%
ZEB1 35 miR-139-5p #HEAEH, 25 LK - H 7R
JEA . Zhang 47 ST & BE HCPS il 3 #L1] miR-
140-5p/IGF1R 3 B2 15 375 Y 410 6 5 200 i 114 484 4
LR , HCPS Ay — bl B3 4 i P URPE RNA | 38
I 7E ceRCC HgE43 4k miR-140-5p £ %5 IGF1R 11y
Feik o UNAE il R 9 B BIF 9 R & R ) 4 RS 3
CTSS .FGL2 1 PDL2, miR-106b-5p Fl miR-17-5b J%
IncRNA HCP5 W /%, T W42 M 2% , M\ ifii HCPS 3 i 55
Yo 55 K A 5 R PDL2 FAI 1 98 78 1936 I 41 4
FGL2 354, 55 Tl &4 e ™ . HCPS @i
¥4 4k miR-22-3p .miR-186-5p il miR-216a-5p % #§
ceRNA THAE, 0% ST6GAL2 , ¥ 15 U i F IR i
YU R IGTE TR AR 2B AN LA A L RE T, AT AR
PEUEIE FUIR g

ceRNA W 2% 1 ) miRNA 2B ZE Y7 &, Zhou

40005 13 qRT-PCR AS A2 /N BB BB b miR-
31 R IRKT-ZIAE AR B3 miR-31 KT
Cesmeci 457" X £ B Y £ 415 4130 1 1E % 55 I A
F, & PSS 8 2 e miR-31 (4 F 297K S FH i, B
TEE Rz s s . S miR-31 X
AR FALH A ST, FH miR-31 542 CD4 " T 4l
ATRRAR IL-2 A1 IL4 [ RA K, iR AE AR &
SAERFEPN T miR-31 fIBFR 25 9, SARF IR 4,
AR, FEAERZET IR A 2 AMIREL SAR 3% CD4”
T 20, {5 FF Bk B 5] 40 7 2 PR miR-139 Shy 25 57 ik
19 miRNA, 85 & L3835 43 B 45 5 7R miR-139 1] fig
i3 45 FOS F1 JUN i SAR™ 0 55 46, ok [ %
T AR BE Y CD4 T 40, B R o0, 45 5%
#2777 miR-139-3p 1 miR-223 1] D) & ¥ H #MEFR] ,
R4S Th2 41 i ) fiE, 52 09 Th2 40 i R /1) B¢
W BEAERTT miR-140 B9BFSE & L, 7E AR
SR H qRT-PCR Kl Inc-GASS | 3 3 K]
miR-21 Fl miR-140 &% Tt 2y IL2 IL4 il IL-10,
ZEH R TE AR 3 b Ine-GAS5 JF i, i miR-21
Fl miR-140 & NH, TP E-y Al IL-2 5 Inc-GAS5
FIEH, 45478 miR-140 5 AR (85505 AU bk
FeEEFLRE AN Thl/Th2 R AAR S PR S
AWFFEATR, 0] B A e UK I 20 SRR AR RS ], il 75
miR-140 (Y FIBTFAE LS, BT I — R
ceRNA 45 H i) mRNA J2 fie 28 R 48 8500 11 3=
BT WEAE R IE R, AR E A2 324K (thrombox-
ane A2 receptor, TBXA2R) & 5 1% M S 8 R IEH &
MR . ZIUHE 58 AR $E 7 TBXA2R 5 1 W 38 36 9
WE I ) 77 7E % U0 56 RV, HOTBXA2R A i
rs8113232 SNP {i7 55 5 ¢ Wi JL 38 &b 48 2Z [W) f7 76 ¢
B NOS3 sk S EUI0 I 3 A 00 B B b 4
SRS I ASGE R RN o B T ARTE O M 25 5 TER
T GREFRE (IR TE B R M TR JKOF O TR 2

£ [30]
7t o

TRV AR Hh22 R 3351 mRNA A4
I1RE, TATXF ceRNA H1 46 425 5 335 mRNA
117 GO F KEGG i i 43 Hr , 3 A1 & BLiX £ mRNA
FE A (S E 3 7 N PIBK/AKT {5258 %7 v i 2%
AR XS AT RS — B R A T S 1
WS S5 A4k, BE PR EE S RRLN #8 DRE I IR o
20 P AT B T KSR (Ca® ™) A3 N ol T S i sz
S5 BN T 41z R, B 42 R Fe 21k,
DYSG U IEE I G NN 7 3T Nkt i DR ol
P Ca® " K- 30 A 32 B2 A A% S il i A A7 4 A 10 45
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JAF A NE G S8 IneRNA-miRNA-mRNA P24 15 M S P 1 4 M 38 1 S R B9 234

%3 9

FE AV B8 A8 A A5 T o AT R 4 e e
WL AN AE ] TAE AR B3 S0l 2 0 Hp ol e B AR
FH, 33— FRBR o B J0RE 2, 3 U C s i
Jit Ca®" ¥k BE T 1 A0 7K S 33 9 g 42 1T fig 2 [l 80
FIE R R UREAE F , LB Ca® 3 18 o tof A A 40
ot ik A B XY Nian 265 RIS 3 R
KW NEC 5 AR A K 41 i fo 550k 2 17] f1 G 156 Bif
RIL,IL-33 Je HAZ A4 ST2 [3R3IA7E NEC W Tt ; ]
A7 BB 20 B TL-33 AR T LC3- 1/ 11 i1 Beclin-1
T B INT p62 K-, B LAD2 4ifig i) [ Wi 57 £
], FRERE T IL-33 J23@ i ST2/PI3K/mTOR 45
(1) MR AL IE AR Hp JE R 41 B 0 B 0RE . B4, 44
A ceRNA FZ% 1% mRNA 7£“ ERK1 fl ERK2 4%
B v i % w4, ERK2/ERKI (0 8% ) o p42/
p44MAPK, IE A 45 o MAPKT 1 3) 2 3 44t Ffd 2
55 W7 G (ERK) (9 A0, J8 T 22 24 505 b R
FE S 5 2. Qin 26050 B 5 KB AR BB
I35 A IL-36 i1 Th17 4 jfd A+ (IL-17 A1 1L-23) 1)
Tk W E LW, W IL-360 758 i A S ERK Al
PI3K/AKT jd i, & 2 34 hin Th17 41 it i) 5% 5% N+
RORyt (9535, I 98 PBMCs %} IL-17 1 IL-23 1y
e, HOIL-17 A0 IL-23 a] DL IL-36a 11 7= 42,
TE R — A~ IE B [ #, AT XS AR & #5455 48 H
FiHMEWEFEFR Ras/Rafl/ ERK 3l J% 0] 15 S 40 M 1,
HAE IS B FE I Bel-2 25 1 R 4a 1 240 il (. 3R
c BB KA JE caspase-8 {5 5 14 S M IS 27,
PR, FRATAA B B, B B2 Y ceRNA [ 45 A] g
LT Ca® " % iz 7 S8 20 i B 20 B IR 7 4 A
FHAE AR Hh R 4EVE .

FET X ceRNA (24 rh mRNA A= 2= DI RE Y 43
Br, GRS A AL S AW SR T A BB R
TFRATHE 46 4~ mRNA 5 PCD #H 5C JE X AH B A2
R IRFTFFENE PCD 7E08 15 AR R FERI/EH . 48
MUBET ARSI AT 450 23 PCD AR PCD K2, &
SE ) R A 2 F PCD AHC, (HITAE R ST R 2 Fh
YR AE T 32 B PRI, 20 PCD 5 R AE &
A, PCD ISP T AW IRAEHE T T
BabT A SRR . ERATBE &
B ceRNA W 2% i) mRNA FE 512 R %Y,
TR o B AN ds e B4 T/
TR J I A L B SR A 2 SRR AR . BRI T2
T BCL2 AR, LT KRR Z T2 K1
G TR AR T A A B JE D R
IRAE PR R BRTERTIE LB, TS5 AR A

e AT H e 0 R T e R e 4
WSRO T S S AR &
LS R SE . HCPS 55 miR-3619-5p A H 4%
LA 8 8 ( gastric cancer, GC) AHMAGI T . Hi
HFE Y ceRNA 925 Hh i mRNA., 1 1 246 i o4 141
I SRR CDS L, 3252 W 40 0 49008 , L AT 7E 46 95
527 R G 4 A S B i o R B R
B AT TR HCPS 7] g 3@ 4 ceRNA HL 1 985 40 i
JT TG AR PRSI, IS, T AT T Wi 2 4
ceRNA 1) mRNA 34750 28 B 58 1 1 B4 4047 , %
mRNA EEAEMZ 50 RS R ERIMI A LU T o
Fih BURGIG GRS IIREE XK

ABFFEE RNA JILF R & Tk B AR 4 B
HEZH 122 53235 /9 IncRNA \miRNA I mRNA $if,
I T ceRNA [ %%, ) 4 48 % i HCPS A S HY
ceRNA [0 44T il 1 10 5% Wi 40 Jiw 4 T X AR & 4R A
Flo WFFCATAEAE — S8 5 R, 5 S A R A
D T eSS A T, LT AR R 45 S A T
223k B B I REIGAIE , ¥ — 25 D58 B4 ORE A &
FEHEATAH R UAE . ok, BF 5 06 AN I i %
FEXH A 2 , 5 3 BRAERIFSE , oA 0 AT 3ef K 56 B 8 200
PEFFIR BEFIBRTE . X BesLI T B4 B T T % AR )
T EHLE , B 1) T4 AR YAIT IO 5
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