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[ ZE] BH: i8IS 15 RNA (long non-coding RNA, IncRNA) GM15886 7& 15 815 S AL /N XA EM A BT AR
(bronchopulmonary dysplasia, BPD ) Jili gl 21 i 335 /K - 19284k, AT REMUVE AL . 75 3% : LB BPD ALE /)N U ZH 2 IncRN A
FEDES F P s 2R A 1Y GM 15886 #EATHIE , 1 ] IntaRNA , Multi Experiment Matrix £l Ensemble 535 4 P00 H0RE A 5 5 64 HH
thAE C5TBL/6] /INFRUBEAL 73 A e A R 2 A, B2 4% 32 L i ST AR /D BV T 95 % i S8R T, 28 U B 58 T 28 RO
TLABITF AR 0.3.5.7 KAFE/NRIIG 412, HE e PR Bl 20 2O BAR AR s R T qPCR AN GM 15886 I [R] W5 25 F4y Sl A A
JHEE 11805 1 (homeodomain-interacting protein kinase 1, HIPK1) ik K- ; G 20 AN HIPK 1 k1500 . 455 : IntaRNA Fiilll
GM15886 il JL 741 BEAS A HIPK 1 55 2 MA1 T8 7 91 58 24545 . qPCRUR = 4155 3.5.7 K GM 15886 ik T, 40 5lh
1.91+0.28.2.12+0.38 ,2.35+0.43, 555 0 KA tb , 22 R ¥ HAG G245 L (P < 0.05) s HIPK1 #E55 3.5 .7 RARXS ik w433 A
1.16£0.33.0.92+0.31,3.12+0.46, 55 7 K FKA H = F 55 0.3.5 K (P < 0.05) ; HIPK1 e 2 AR5 RNA F35 19 25 S AN o
S50 Bl = AR T I (U HE A, 221 GM 15886 35 L1 il ; GM 15886 HJ fig#H ] HIPK 1 2 5j BPD 14 & /Ll .
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Expressions of GM15886 and HIPK1 in lung tissues of nenatal mice with hyperoxia -
induced lung injury

WU Chantong, WANG Wei, WANG Huifang, BAO Tianping, TIAN Zhaofang

Department of Neonatology, the Affiliated Huai’ an No.l People’ s Hospital of Nanjing Medical University, Key
Laboratory of Pediatric Respiratory Diagnosis and Treatment of Huai’ an,Huai’ an 223300, China

[Abstract] Objective: To investigate the expression level of long non - coding RNA (IncRNA) GM15886 in lung tissues of
bronchopulmonary dysplasia (BPD) induced by hyperoxia in neonatal mice and its mechanism in BPD. Methods: High expressed
GM15886 was selected by previous IncRNA microarray. IntaRNA , Multi Experiment Matrix and Ensemble database were applied to
predict GM 15886 target genes. Sixty-four newly born C57BL/6] mice were randomly divided into the hyperoxic group and the air group,
with 32 mice in each group. Newborn mice in the hyperoxia group were exposed to 95% oxygen, while those in the air group were
exposed to air. Mice were sacrificed on day 0, day 3, day 5 and day 7, respectively, and the pathological changes of pulmonary tissues
were analyzed via HE staining, the expression levels of GM15886 and homeodomain-interacting protein kinase 1(HIPK1)mRNA was
detected by using QPCR, the expression of HIPK1 at different time points was detected by immunohistochemistry. Results: IntaRNA
predicted the end of GM 15886 sequence overlaps with the gene HIPK1. The expression of GM15886 in neonatal mice in the hyperoxia
group increased gradually on day 3, day 5 and day 7, (1.91£0.28,2.12+0.38, and 2.35+0.43, respectively) , and the differences were
statistically significant compared with day 0(all P < 0.05). The relative expressions of HIPK1 on day 3, day 5 and day 7 were 1.16+
0.33,0.92+0.31,and 3.12+0.46, respectively. The expression level on day 7 was higher than that on day 0,day 3, day 5(all P < 0.05).
The expression of HIPK1 protein changed in the same way as mRNA. Conclusion: With the extension of hyperoxic exposure time, the
expression of GM15886 in lung tissues increased gradually. GM15886 might participate in the pathogenesis of BPD by relugating
HIPKT expression.

[Key words ] IncRNA ; bronchopulmonary dysplasia( BPD) ; hyperoxia; neonatal ; mice ; GM 15886
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KARE M & B A R (bronchopulmonary dyspla-
sia, BPD) S L UL IR 12 P s e = — , BBy
Bk [ A H A= AR FE L, BPD &9 K 2 80% . i
&R EH A LB AE 267K A B 0 25 A 2 , i)
F7 ) LIRS R O A B 8w, AR Z M >k i BPD
KRR BT BPD LU AE K
(5= RN Lo T A RRAE Y, 2 AR I A R L0
BEHMARGELEEAR . AERJE,BPD A K K
KA LT RES R B A RE S %™ . HAlBPD
= A BRIRYT ik LR AL — BB A LR
WA

BPD 1 & 58 ML #5 K il 3 A0 1t 45 il % 18 A2
BH LR AL AR P 480 35, Hite A E B R
KR, KBEE %S RNA (long non-coding RNA ,
IncRNA) 2| EZwfih RNA B— - IEAF , A 1) 200
MEHIR , A E A4S AE 77, (AT 57 mRNA (1750
PR e R, v LAV s e PE N I PE RNA | B 1]
microRNA FIEE A, 5 4, fid i mRNA 1Y
B AE T  TENLR A A BRTE sl i A 25 B AR A
F, WA B AR 3 TS RAESE S IS
KB IncRNA A1 25 BPD [ & A & S A2
TESERTFFE & B IncRNA AK033210 . NANCI 452
55 BPD i &S ALH 1, GM15886 42 1 IncRNA ES
Ji e ARG Ve B 75 2635 T BPD /N R ZH 4L i 1 4%
IncRNA, A= 4 {75 18, 24 Wi HIPK 1 7 fi 2 JH: 3 7 ¥
J A E N B BPD AR, BG-1IE BPD il 2 41
Hh GM 15886 7£ BPD A A= il F Hh i Rk 15 L, I
AT B 2B R 3 A FLAR ST 9] JIr £ 5 TR 4 67
B kAT LT BE R SE K HIPK T 7E BPD /) B
HAVFGR NGO, S BPD A AL AT HA B L

1 #RFTTE

1.1 ##

TN R 27 LB R 2 o0 A5 242 18 d C57BLY
6J /N 16 H o ARWFFEFF G S50 s B4 R, 5
LR G PR B S ME . R xp-3118 (L8
FARSTAR FE2# 325 A B AR 5 R th i L mii s —
NRERBE A ZE R, FIH Primer Premier %115
Y (B T A TREA PR FE ) 5 SYBR Green
qPCR Master Mix ia{ 51 &5 398 5% 5% 30500 45 (O3 M 35 35
/A7) Roche Light Cycler480 1T 52} 265 5E 7 PCR
ICF AR Hi ) s St BUHIPK T 2 sapEdiik (At
U AR/A F]) ;s Max Vision 1877 & (5) R 32587 2E
IR A PR A ) 5 IneRNA G A B Arraystar 23 7] 2

FE AR Fve R AR ) R FRAS )4t
1.2 7k
121 ABEEFHH

£ PubMed ¥#J5 12 F £ 4% GM 15886 1) Jy- 51 il ie
TE Y K07 B (GRCm38.p6 MR AS ) 3 75 UCSC B4
(http://genome.ucsc.edu) % A GM 15886, 1] LL3k15
GM 15886 {5F 1 ; 45 Public Hubs #5345, il A jaspar
2 GM15886 Jit 78 IX I () 5% 5% [N 125 5 i ki o
IntaRNA (http://rna.informatik.uni - freiburg.de/IntaR-
NA) . Multi Experiment Matrix B R (https: //biit.cs.
ut.ee/mem/index.cgi ) Fll Ensemble {4/ /% (https : //asia.
ensembl.org/) T GM 15886 1t A REHLILA
122 BPD /) SR #y 2

VERE AR AAHAT A A AR 7380/ 64 3, 8 H
BERLST Jy e B 2 R s U, B 32 H o s Sk
BPD AL S 4 L E T 60 emx50 emX50 em K
N T SERFRRR , 4B I SRR B > 959% (I 48X
W) o 2R TP S R SRR,
EHERRL B 24 bR s A A A U B R, B
1R HAR PR R I L RICR
123 DRMALRRE

e AR ZH R 2 AU ] TS 36 AN ) I (350
3.5.7 K)BEHLIEBOR A= /N B 8 H, 4% 7K 5 S EE R
W5 AR B8, AT /N UM e, BOAE B8 T 4% %2
3R HH i v ) O A A NG - 2 e £
W BLUI R, AT i 2 2 R R e A7 T -80 C
UG ER IS
1.2.4 WA F#-AE

LL &g 55 R Bl ¥ 3 %% (radical alveolar counts,
RAC) VAL & & 22, 78 100 OGS ALEF T, Bl
B S AL, TR O F IO (&
125 KB %LEZPCR

TRIzol 12 4/ /N B 28 24 o 19 60 RNA., A6 1
RNA 203 & Fk B, 35 300 A s 1 R) 0 100 BH i e 5% o
cDNA. qPCR S AK Z 4 20 wL, 2XReal -time PCR
Master Mix (SYBR) 10 wL, F #7514 (10 pmol/L)
% 0.4 pL, cDNA 2 pL, ddH.0 7 who J2 % 5514 K
95 CHIZM: 3 min, 95 CAEE 12 5,62 ‘CiR K 405,401
TR, GAPDHAENZ: , R AR X R, B 52
W3INEASIFEEIR. THEIWFI N
GM15886 Lijif:5'-CCGGCTGGTTCTGGAATGAC-3',
GM15886 T it : 5’ -TTGCCTCTGAGGAAGGGAGC -
3’3 HIPK1 [ Jf#:5'-TCCCCATACTACGAGAAGGGT-
3',HIPK1 F{f#:5'-ATGTCCCCACCCCTAGTACC-3';
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GAPDH | : 5'-GGGGAGCCAAAAGGGTCAT-3' ,
GAPDH Fj#:5'-GAGTCCTTCCACGATACCAA-3'
12,6 SIEMBACTE & Foit AR

P s R 220 B KA
FIZULS min 2K, B HE L BEIK A, PBS 129 31K, K
YI R TN A PG S % iR e &N, i E il
BTN 10 min, 12 AGK, HIRARHIE F PBS 2
VB3R A BRI 2 7% 3% H.0.-H B
51 (15~25 °C) F ] 10 min, /0 1%BSA 75 plL,
FIRIFE 20 min, JNAPL B HIPK1 Z ek (1:
100)7£ 4 CF W E LK, M-EP R 49 50 pL,
FIMIE A 20 min, SRJ5 DAB P A44E IR AR R
YU, AR Pk SR, 7E VT A B rp RS, i
TR AR Sl i A ) AR B
BT PG R A TPEAL (0~3 4343 R I M 2
R, A 6 RS ) |, FEALIE S SRRl BH
PR 53 e, TE ST 25 BH P 20 L, 43 B5OFH e IR
F R PERATESr . WEAE R 0~300 43
13 “%it¥rix

I3 FH SPSS 20.0 Ge it A4 T8 B8 40 B o IEAS

. ,—> HIPK1

IR POR A B (x £ 5) 30, TALLE
BERM RS P<0.05 AERAGIFE L.

2 & B

2.1 GMI15886 & 4912 b5 o Hr

GM 15886 413 072 bp, (i F YLl 3qF2.2, i
1 UCSC %di e 2k 30 GM 15886 7EMHFL 8l i A7 5 i
FIAR S, 8 ] UCSC F Ensemble Ji PR 2H 31 b T B
X R AL PR L R AT 3B , A B GM 15886 7
A1) JIT AE G AR XS AE AR 2 7 S TR 25 5 s
7 Multi Experiment Matrix 5045 725 A GM 15886, #F
T HIPK T AT GEHE A 5 IntaRNA [ 385 25 1 & HL
GM 15886 KL ¥ 51 REAS A HIPK 1 55 2 4 h i FAdi
JP A 58 45 A A EAE A (B 1), #8278 HIPKT 7] R
S GM 15886 #I1 H JE[H
2.2 BPD /s RBEA My 2 .

SRz AR L, 55 7 Kim A 4/ N O AR
% RE A2 (1.95£0.09) g vs. (3.48+0.18) g, P<
0.05]. JFHELLLZIY] B o AL B 2 v S () 42
o, Bl ELAR Y il v B) R 14 B Ml i 5 AR D
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5"-GUA...CAGGC \0(60CGCUACAGCAACCUUCCAAAGCAGCCAG. . . AGCGUGCAGAUCAUAGAAGAACACCCC CCUCU..CAG-5

432

3r_CCAMGUCCCI7 UCGCGGCGAUGUCGUUGGAAGGUUUCGUCGGUC . . UCGCACGUCUAGUAUCUUCUUGUGGGG IGGACA..AAGA-S,
758 607
—249.944 00 kcal/mol

5
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GM 15886 B AL AENS FI HIPK 1 45 24N h B I ¥ 41 58 2 45 A5 IR AT AR .
1 GMI15886 4115 BF 5 H
Figure 1 Bioinformatics analysis of GM15886
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(6.1£0.3),P < 0.05, & 2A B, #2715 BPD /) FUAs 7Y
PR
2.3 GMI15886 /2 BPD s it 2 v & ik L

P55 0 K/ BUIRZH L R GM 15886 B2 k7K P+t
164 1.00, GM15886 75 /= 4 55 3.5.7 KRk fa 41
B4 1.91+0.28 ,2.12+0.38 ,2.35+0.43 , Bl i A R 72 I}
[ AU HE K , GM 15886 F ik & TR, 55 5.7 RF KK
B ORMPIMEL E (P <0.05) . 25 A A A

[i7] 55 GM 15886 FRik K AL TG 124 2 L (PH) >

0.05,&13).

2.4 HIPK1 /£ BPD % it #2 ¥ £.i% kA

2.4.1 HIPKI mRNA /£ BPD 7% sk it 42 7P 44 R i&
P55 0 FH AR B4H 41 HIPK 1 YR K24k

5 1.00, 55 3,57 KIFHIXS #5553 5102 1.16+0.33

0.92+0.31.3.12+0.46, 55 7 RFA R TH0.3.5K

(P <0.05), 25 S AL 45 B[] 15 HIPK 1 R 1k 7K - 22

SRGEE (P >0.05,K4),
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Figure 2 Pathological changes of lung tissues on the sev-

enth day
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Figure 3 The expression of GM15886 in lung tissues at
different time points
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Figure 4 The expression of HIPK1 in lung tissues at dif-

ferent time points

2.4.2 HIPK1% & £ BPD  axad £2 ¥ 64 R ik

HIPK1 & FIFE A U iz b fE A i
FIGH N rR A4 3 A . HIPK 1 2 8455 7 R Ay
HATESrH 14057, = TR A 3 R(7943) B 5K
(9173), ZF HA G0 L (PY) <0.05) ;sS4
HIPK1 %6 3.5.7 RAOGJEALIE/r 43510 79.77 .81 4%,
] R 22 TG (P > 0.05,&5) .

3 it i

Bt RNA 41240058 19 H 35 502, IncRNA |19 4=
Ve DRtz g NS A . HAlT, &F X BPD Ji
A B2 I R A A A I A SR BT AR AT A A
ARG AR G2 P 5 B /N 4 (R) 25 55 SR D), %o
£ 87 1Y BPD AL /N B Ine RNA 35 R H-45 564 7
ik , % B GM 15886 22 S A5 B Kk, HLEVA SCHk
TR U3 9 HIPK L 25 il (EE ok i G
GM15886 REHRIE .

TESr BT GM 15886 Y (0,437 & e FLAR 3 JE A AH
Ko B A B, GM15886 HA %5 i f <, i H
YR NAG H EEAEH . GM15886 ArfE 4 ik X
WA RSN T4 A 05, BRI/ Rk &
A, GM15886 ¥J0ii T HIPK1 | i , H 4% IncRNA 1 4
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HIPKT A" 274575 R RNA 22 ) AH BAF
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Figure 5 Immunohistochemistry of HIPK1 protein in lung tissues of neonatal mice
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