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[ Abstract]Objective : To analyze the expression profile of IncRNA-mRNA in lesion and normal intestines of Hirschsprung’s diseases
(HD). Methods : The IncRNA-mRNA microarray was used to screen the differentially expressed IncRNA and mRNA in 5 HD intestines
and 5 paired normal intestines. Seventeen groups of samples were used to do the quantitative real—time polymerase chain reaction
(qRT-PCR) on 5 IncRNAs with significant differences. Gene co—expression network was constructed by bioinformatics methods.
Results : There were 353 up-regulated and 474 down-regulated expression of IncRNA ;and 865 up-regulated and 461 down-regulated
expression of mRNA. IncRNA played a role in the pathogenesis of HD by regulating the corresponding target mRNA , participating in
various biological processes like cell proliferation, differentiation , migration et al. Conclusion ; There are many differentially expressed
IncRNA and mRNA in HD intestines. mRNA and IncRNA are closely related , forming co—expression network. IncRNA may participate
in the pathogenesis of HD through regulating the corresponding target mRNA.
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WA AT BRI L P AR OCHE L P T 2 5 HD 1 &
K AN TR L R i A [ qRT-PCR $UEHD
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1 #HFTTE
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HEIR 2013 4F 10 7 28 2015 4 9 H #ltis T3 L Per e b
JB & e/ N LRI AMRE A < 14 % HAR S ERES Az
9 HD 1 17 44 LI AR Be LA BRI ) 4830 B IE 3 1 A
A AR B9 HD 28 8 S AR T BEIE H I AR
WEP S | J5 ST BIAE N -80 COKAR T IARRAE . ASBFSE 3K
FEARBEAC B Z Dl ottt TR B MR Rl
1.2 £&XH 5AEM
1.2.1 IncRNA-mRNA 33538857 TRIzol Reagent(3E[H
Invitrogen 23 1) ) ;5 it ts © A4 497585 R dd A A 30 100 & (b st
CapitalBio) ; Cy3—dCTP,Cy5-dCTP(3£ [ GE Healthcare )55,
1.2.2 qRT-PCR Agilent one—color RNA Spike—-in kit , Agi—
lent two—color RNA Spike—in kit(3[E Agilent) ;miRNeasy Mini
Kit (78[E QTAGEN) ;miScript 1T RT Kit(f&[E QIAGEN) ; miS—
cript SYBR Green PCR Kit(f&[E QIAGEN)%
1.3 &7k
1.3.1  IncRNA-mRNA JLEIRTE S F B 40 914 %
IncRNA K IURETH1 34 235 Z& mRNA R ER B A ff i A2
IncRNAV4.0 S5 A ot} R £ 28 4 GENCODE/ENSEMBL
IncRNAs RefSeq ,UCSC \NRED .RNA database ZEF % IncRNA
B, R IS0 RNA SR BREF R RIECR AR
Ha oA A B AL s AR A R A W S

132 qRT-PCR %:ilE
1.3.2.1 5 RNA $2HU K% cDNA #145  H4URTE 102 2080 1 4
SR FET AR BIFER T — ELAT W PIR S T bR A B S AR
i, A TRIzol ARSLWIES | WK 2 i 5 e A B BB 51K AR 519K
3~5 min J5 B E B0, S 18 miRNeasy Mini Kit frifEi gk
FTHREU RNA , SIS , R P B EEE S F DA I RNA
SE2EME | Nanodrop1000 A% 12 28 110 £ {SOR I 6L RNA ¥ BE A1
SHRE, GRUEFEIRAY RNA FTDUH TIR2L800,, 25448 miSeript
I RT Kit BEAEFLF445 RNA 23050054 7 <DNA | K RAE
T-80 CUKA.
1322 qRT-PCR #:4E R primerS.0 #4115 4
IncRNA 514, 3 |~ 3 FE A RIS T 50 UE 36 A5 14, i
A GADPH JEREfE iy 2 ZEH #E 4T qRT-PCR 35 0iF , #%
miScript SYBR Green PCR Kit #21EFE il % qRT-PCR M %
N, ABI7500 i S 58 Rt AHEA T8 oy h S A
:90 °C, 15 min FEAFHIE, 94 CAEM: 5 5,55 CCIE K 30 s,
70 CHEM 30 s(HEAWAEDOE)  JEH 40 I, FEBCBIRT, A
PRUELE I ATE , A4 96 FLIZ AR 3418 B A 1870 45 1 Fik s
F1, BEAMRA YRR IncRNA SNSRI E A 3 fL,JF
TS A R 2R AR R S G BRAIE 3 LI Ci
H22/NT 0.05, B 3 FLIE , AFFER M 556
1.4 RKIFELLAGIT HH
L4l SHZER T R Agilent GeneSpring k{46472
KRBT, LI S E>0.99 85 #4540 e <-0.99, 3 H. P<
0.05 BRI 3 OCHIER . W Cytoscape Ff L
K241 HEHEAT IneRNA B0 ALK T0 , >R ] Gene Ontology
HAEEXHEEL R AT GO 4387 ;R H] KEGG ,Biocarta FlPather
SR P o L PR A A 0 T
1.42 qRT-PCR %4E4#1 [ H] Excel 2007 %f qRT-PCR
2E R AT RR AL B HA Cu g ggaem=(Cu+CotCa) /3 (B ),
ACi=Ct 55 —Cioamn, WA 2720 fRFE IncRNA AR A
15 %itsam

R SPSS 20.0 GEi 14, LA 85 (MU 430250 RIM (Pas,
Pss)|3%7R IncRNA 19388 7K R IR CAE A Wilcoxon fF
SRR I TG T, RS K MR =0.05

2.1 HD W% ¥ £ 5+ &L 49 IncRNA F= mRNA

2.1.1 HD B AR K25 53K 1Y IncRNA Fil mRNA
XF 5 4] HD 9 728 i 48 K 5 XS 1 5 490 0E H B B AT
IncRNA-mRNA $:32 5535005y #ii#x , Lk Fold change (FC)>2,
P<0.05 AbpifE, L0k 353 N3k BIE, 474 A3k R
Y IncRNA , #8322 521K IncRNA WL 1, [FAFE, L FC>2,P <
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* 1 FiE AR5 4 IncRNA B TEBT 5 fZ#J IncRNA

IncRNAZ 5 FCIE P1E
4 IncRNA
TCONS_00029197 9.088 0.017
ENST00000458468.1 8.116 0.026
ENST00000438136.1 6.385 0.038
ENST00000445908.1 5.830 0.002
CDRIAS 5.811 0.004
T IncRNA
XR_254335.1 5.187 0.002
XR_428160.1 4770 0.010
uc022bvt. 1 4.75t 0.002
ENST00000579378.1 4.560 0.008
XR_109820.2 4227 0.012

2 FC & LT 5 LAY mRNA FTEET 5 GIA mRNA

mRNAZ K FCAH P1H
i mRNA
apolipoprotein D 16.165 0.000
microfibrillar associated protein 5 15.770 0.001
mucin 4, cell surface associated 15.254 0.038
ins w lin-like growth factor 2 10.604 0.038
calpain 6 10.492 0.036
R mRNA
keratin associated protein 4—11 5.013 0.005
otopetrin 1 4.722 0.005
dopamine receptor D5 4209 0.010
tripartite motif—containing 51 4.003 0.009
harakiri, BCL2 interacting protein 3.691 0.005

2.1.2 qRT-PCR %iEh 5 M7E HD 122 %341 IncRNA
MBS R i v BEMLERR 5 4> 22 73835 1) IncRNA LA 17
AR I A S HAR BT 1 17 B 8 B & M AEAS . EfT
qRT-PCR HiiF, B35 7387 R I AH S AE AR Wilcoxon 1175k
MG 45 W% 3.5 4 IncRNA H1, 1  FiHAY IncRNA
(ENST00000579378.1) ,4 4~ L. 8 IncRNA (ENST00000455
286.1 . ENST00000445908.1 . TCONS_00029197 Fll ENST00000
438136) 1) P{HII/NT 0.01, R EAGH#E X,
2.2 HD % ¥ IncRNA #= mRNA #9 R E LR

43 %} IncRNA -mRNA H: 385k 0 b 22 B Rk 1

IncRNA 1 mRNA # 17 J2 W R 081, X se g8 A58 1)
IncRNA Fl mRNA 535185 53 R W0 43, 22300 DGR I B
(R N E A UE R (A0FRR) N E, H FC>2,
P<0.05, BT P<0.05 IR HAE QA 1 R, ol LA
AR SEREA 22 30K, HLIRIALRE AR IR L R et i 3 —
.

sl L ey

FEAR 2 vs. BER 10

AR 1 vs BEA 9

FEAS S vs FEAR 13

FEAR 6 vs. FEAS 14

BEA 1L vs BEAR 8

A. IncRNA R0

BEAR 1vs BEA O

FEAR 2 vs. BEAR 10

FEAR 5 vs. FEA 13

BEAR 6 vs. FEAS 14

FEAR 11 vs. BEAR 8

B. mRNA 240 1A

E 1 IncRNA 1 mRNA KBk B % E

#3 54 IncRNA BIIRIFLRIM( Pas, Pss )]

LncRNAZFi HDIZ & EE VAL P
ENST00000579378.1 0.110(0.015,0.256 ) 0.413(0.103,0.888 ) -3.621 0.000
ENST00000455286.1 0.448 (0.134,0.610) 0.055(0.032,0.105) -3.621 0.000
ENST00000445908.1 0.815(0.218,1.581) 0.146 (0.022,0.262 ) -3.621 0.000
TCONS_00029197 0.389(0.197,0.760 ) 0.122(0.049,0.374 ) —3.479 0.001
ENST00000438136.1 0.468 (0.149,0.956 ) 0.181(0.056,0.460 ) -3.243 0.001
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23.1 IncRNA-mRNA ERIK MR DIAH P >0.99
W H<-0.99, H P<0.05 JJifidebnii, ik 25 1) e 3Rk 2k
X}, 3l 4d Cytoscape AL AU A ik 2% (BT (] 2),
H B ] R R IncRNA S0 ] 15 2678 mRNA 5 55,
AR INF TR IZFE R 70 I 245 R R RE (AR B30 , 2Tk R IE A
KRR, WRFIR M FR T UL IncRNA 5 mRNA I HAE
FH B A Z= TR 4, o RNA1478111p0915_imsncRNA
740 HA HZ 1) mRNA AHSCNEL, 5 43 4> mRNA AHERR .
2.3.2  IncRNA [REJEIFIN - 7F IncRNA 5 mRNA Fh32ik
[0 £4% (8] (AHDEPE>0.99 BF % <-0.99, B P<0.05) (3ERE |, -4k
FER A7 EAE 10 kb Z 1K) IncRNA—mRNA X} (cis—T5i ),
FIH blat T EXF IncRNA F1 mRNA (3 UTR) F¢ 81 #E4T H %o
(trans=F0 ) , JEOHBEH 10 XTFFIAILAY IncRNA-mRNA , I,
£ 4,

2 IncRNA-mRNA % %M & &4

233 TUINEE RN B9 GO A AL B AT XX 10 A
IncRNA (¥ HUI #0 3% B#E 17 GO 4387, BRI 43 47 e 43 7 D B
(molecular function) ZMMI2H 3 (cellular component) 5 4= 42¢
1 F2 (biological process) , fie 2445 H & 4 e i & 19 30 4~ GO
ZRH AN 2 TR LA 2R FURLE SR T A H R AR
I 6 A AR A 2 R EEAE R A e T RATT A=
B Z KA AR & G RE | 33X SE i P 5 AN A B 5 S
TR AT 4 % KOBAD(KEGG Orthology Based An—
notation System ) {4 X #4738 4B, I AR A 7 A
T8 K0 % (KEGG Pathway (PID Curated \PID BioCarta ,PID
Reactome ,BioCyc ,Reactone 1 Panther) #E4T T 2007, I & &
RN SRR oy ARG R AT IS R
TR RARAT DL H RS &R BUR) PRI M K B i
A T IR R A -2 2 () % IR A2 S5-I
IR B Z AR | AR AT A AR | T IR I Ak 2 11 B
AR (AMPK 5 53842 ) S5

30t it

ARSI 3 IncRNA -mRNA 38 15085 Fr 07 A
H HD 722 8 th A K i 25 5338 1Y IncRNA Fl
mRNA , 738 i qRT-PCR K:IE T 5 4~ 22 55 £ A1
IncRNA, i 2 2% 55 3235 1Y IncRNA Fll mRNA 7
HD 575 i 45 b B, 60 IncRNA FT mRNA 22 [
BATZIKR JE U 3355 M 4% IncRNA
AT BB PR A HE mRNA | 500 iz 20 0 ) 16 7
SHCFIERE 2R EY) E YIRS S HD iR, It
Hh 5T HD 52 Z IR R AT RIRJR IR 2%, 75 2 A
AR LIRS, #2555k i — 25 B
I8 Hows i i 5 1 mRNA . AZSBE R KGR
LK -3 (maternally expressed 3, MEG3) #{ 1\ N J&—
PRI LR, fr 2 PR 28 Mg A 4Uh Fe ik i I i

& 4 IncRNA SEER TN R

IncRNA #1 mRNA AR P1E
CTD-2377D24.6 Hs.599877/ENST00000492522 0.990 0.001
uc02luof. 1 RABIIB 0.997 0.000
BDNF-AS GCLM 0.990 0.001
NR_110073.1 LINC00454 0.997 0.000
ENST00000445808.1 LOC101930240 0.999 0.000
ENSG00000225559.1 Hs.583543/ENST00000413567 1.000 0.000
ENST00000412295.2 Hs.628674/ENST00000412295 1.000 0.000
TCONS_00029706 PAPL 0.991 0.001
ENST00000529488.1 KRTAP9-6 0.993 0.001
CTD-2619J13.14 LOC102723931 0.997 0.000
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RAAREL 2R, T AR ARSIl i yg 4 e A= 4™, 3
H R ILZ LR 7E HD sk G oL RGaE . s
HE A AY IncRNA , B Sk 26 FUAR AR IR 4 % RNA
(FOXF1 adjacent non—-coding developmental regula—
tory RNA,FENDRR) , B &K AR B 40 g
TR AN R Hp AR E R A2 A, JF HHAR
FIRFE I IR ZENE RS A W G RY, ]
Ul MEG3 1 FENDRR 7E HD A4 23k, Al Al 1
S i ek 21 AL B o RS ST RE S
HD (& ARG ZEiE— 2D SR IESE , MilneRNA-
mRNA ML E R H IncRNA AT mRNA [a]77
FETIZ IR IncRNA 7] BB 11 45 8 mRNA 25
HD #9288 72 N F Il X RNA
(BDNF Antisense RNA , BDNF—AS) (14 75 1] 1 5L P g
ARV W R R VL BEHE 1 . FE (glutamate—cysteine
ligase modifier subunit, GCLM ) , f fiti& 2 7~ GCLM
FEIRTTER AT LABE T 200 M P 174 358 1 4, 3 T i) 240
JLA T AR SENY (A S 5 HD & i HAR AL
ek — 25 WF5E . T BDNF J2& C #F 52 19 BDNF—
AS HEFL[HM BDNF 3k (120028 iT LASE M i 2215k
BDNF B HCJa] 4 35 PR B S RE RS R 53 2R40E |
AL R S N G S i 0 A O,

PEI IncRNA VB A JLAE R AT 45, th 4l
LU 300 PR T IRFESE R ik B
A ek, HASZ PURYE Rnase B, HA B
MR oA Z I R SRR ARSI 74y
TESE T HD W28 I & A P A R 25 i (A1
IncRNA, T H AR, JCH R ML 09 238 1 R
AR E LR IS8 Bt — 25 5T IncRNA 7E
HPE I B FEA B, DME &4 HD RS s
WAL 697 KU AR EY . ARSI —F
FYRE A XT HD (9 & AT TR R R B X T £
IncRNA Fl mRNA 758 RFEA F BRI, 525058 1+t
W5 B2 A5 M ARRSEF T DI RE SR UE . R
W 2t —2 A 22 57 0 S %) IncRNA AT mRNA H i
BEH 5 HD &Ll e 22 00 % RS B s
IR EIIEAYIRERER , I KA IncRNAJF:
FNT IS W G2 OB AFST IncRNA 7£ HD ()
VEFIBL , RIS AR JE I IneRNA B ZA 15,
PEAS LA A A Wbr 2540 ) e S e s
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