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K IFAHSE (120.585, P=0.003) ; Pi# 5w 4 2H RAC K2 2 0FAHSE (491 r=0.655. 0.541, P<0.05) .
53¢ NANCI W BEEZ S 5RMAIAHLUL T ; M1 B0 1 B B i S5 28 i 1) 9 2B W s, H NANCI
T NKX2.1 K-S iR ARG, $27 NANCIYNKX2. 1§38 R (% 55 B ] BE S 5 A0 /N B s e i (05 3 o

[ MELRILBIZE, 2017, 19 (2) : 215-221]

[k8IA ] mSAN0; KeEdEgES RNA; NANCE; NKX2.1; /MR
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Abstract: Objective To investigate the expression of long non-coding RNA NANCI in lung tissues of neonatal
mice with hyperoxia-induced lung injury and its regulatory effect on NKX2.1. Methods A total of 48 neonatal
C57BL/6J mice were randomly divided into an air group and a hyperoxia group, with 24 mice in each group. Each
group was further divided into 7-day, 14-day, and 21-day subgroups, with 8 mice in each subgroup. The mice in the
air group were fed in the indoor environment (FiO,=21%) and those in the hyperoxia group were fed in a high-oxygen
box (oxygen concentration: >95%). The mice were sacrificed at each time point and lung tissue samples were collected.
Hematoxylin and eosin staining was used to observe pathological changes in lung tissues. RT-qPCR and Western blot
were used to measure the mRNA and protein expression of NANCI and NKX2.1. Results  The air group had the
highest mRNA expression of NANCI and NKX2.1 at 7 days and the same level of mRNA expression at 14 and 21 days.
Compared with the air group, the hyperoxia group had significant reductions in the degree of alveolarization and radial
alveolar count (RAC) in lung tissues (P<0.05), and in the hyperoxia group, RAC gradually decreased over the time of

hyperoxia exposure (P<0.05). The hyperoxia group had significantly lower mRNA and protein expression of NANCI
and NKX2.1 than the air group at all time points (P<0.05). In both groups, the relative mRNA and protein expression

[ sk HIH ] 2016-08-16; [ %32 H I | 2016-12-12

[ 4 H ] TS IRIREZELI (BL2014063 ) ;3 HEZHRHME O H ( HAS2014010) .
[fE&E AN ] skig, %, Wi,

LfEfEs ] mIkT, 5, flER.

215



FIOEFE2M
2017 4F2 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.19 No.2
Feb. 2017

of NANCI and NKX2.1 gradually decreased over the time of hyperoxia exposure (£<0.05). The expression of NKX2
was positively correlated with that of NANCI (=0.585, P=0.003), and the expression of NKX2 and NANCI was
positively correlated with RAC in the hyperoxia group (#=0.655 and 0.541 respectively, P<0.05). Conclusions NANCI

may be involved in the development of immature lung tissues. Lung injury is gradually aggravated over the time of

hyperoxia exposure. The levels of NANCI and NKX2.1 are associated with the severity of lung injury, suggesting that

the NANCI/NKX2.1 target gene signaling pathway might be involved in the development of hyperoxia-induced lung

injury in neonatal mice.

[Chin J Contemp Pediatr, 2017, 19(2): 215-221]
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g, T Western blot 556 32 23:057)
BB $5: SDS-PAGE #E i 1057 & . ECL 250 &
(F B MR R A R A W] ), LUK FE
22 v (3% Tris, Gly, SDS) . PVDF i, i
U NKX2.1 B AR —31( 32 [ Proteintech 23 A ),
Pt Bl B-Tubulin 2 5@ FEHIR—BT ( 32 [E Bioworld

ANFED) SRR E T EEBUA B (RN RERL S
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H(Fi0,=21%) & TETRFE, HEAE
F 60cm x 50 cm x 40 em K /N [ il 56, AR
6~7 L/min, AR IEHEFEAE 95% L I, HEFUE
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RS E AR R, Bl Lk S P R TR ) B
SO B e 7L RE
1.3 FRAKE

ST ARG 7. 14, 21 d AEBE S 4N BT
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1.5 RT-gPCR #:illl NANCI % NKX2.1 RNA &%

B 50~100 mg fiifi 20 41, TRIzol il $2 fifi 2 41 &
RNA, {fif] Vic qRT Super Kit 37 26 &5 RNA i
5  cDNA o

H SYBR Green 357 &5, 2 88 PH A5 15 e i 72
J¥ % JH RT-qPCR #& illl NANCI 2 NKX2.1 mRNA
AR X Rk, T AWM LA T AY T
PN A A . NANCI B 5191 )7 5 B 5l 9
5'-AGGAACGCCTCAATCTGCATCTCA-3', FiiE514
5'-CCATTGACTGAATTGTCCACGGCA-3'; NKX2.1
K5I 5. L5149 5'-ACCAAACTGCTGGACG-
ACTT-3', #5149 5-GGAGGAGGAGGAGGAGAA-
GA-3'; GAPDH W5 1#1%%1: Ei5 14 5-TGCACC-
ACCAACTGCTTAGC-3', Tii#514) 5-GGCATGGACT-
GTGGTCATGAG-3', Jz J f& & (20pL) : 2 x
SuperReal PreMix Plus 10 pL, | Ri#E5 47 (10uM)
£ 0.6uL, ¢DNA #% #g 1puL, RNase-free ddH,0
7.8 UL, N4 95°C 15 min; 95°C 10s, 64°C
(NANCI) / 60°C (NKX2.1) 20s, 40 MEH, 4
FEASEATYE 3 ANFEA, BOH CT(EFI%, LIE
F:H CT { ~GAPDH 1% CT {52 ACT {8, 134
FAYE mRNA FIXF R AR, S50 274 o,
1.6 Western blot i&#&ill NKX2.1 EERIE

B 50~100 mg fifi 21 24, fin A RIPA % fift Wi
1 PMSF X7 LA 100 = 1 T340 3¢ 24 il 41 21,
12000 r/min 4°C &5 0> 15 min B IE, -80°CHFEEK
BN AR I s BCA B (B Rk & ) Il
BEAWE; AL 10 ng BEHE FRE, e
SR Tl K rh A 5 min J5 LA 8% SDS- WA
P e B MRS R A T LK A0 8, ARSI B R B R
%2 PVDF [ I, 5% THRW kB, SRR A
RS ETR (FRREEEYI N 1 0 2000 ) IFE 422,

4CHTVERE S , B IBAR i E A B bRIC ) e,
FIRFE 1.5h, VRS TR 6, BOLT X &k
A b, TEEURS T RS B W A A K
S5 NZIKEMA L, B NKX2.1/B-Tubulin X
Fefl, L3 NKX2.1 85 AR Rk .
1.7 FHitFESHHR

fii 1 SPSS 20.0 G2 A x B #7412
M, TR ORNHIIE + AR (x+s) FoR,
PR FLBCR T ¢ K56 24 1R EL R SR R
ZHr, LH IR FL A LSD- Kl ; 4 Ml A 543
& H Pearson #H5&50H71, P<0.05 HESA G2
=9

2 #R

21 INE—BRER

SR/ AERHAE 5 & A B = R T
Giitapm L (P=0.441) , 25 /N RUR N BAF,
RE IR S Ad/ DR TFA)E 3 d RIS IR
N5 A BTG S, P PR E S B N
EEA/NRTAG 7. 14, 21 dKEBKZE, 5
FEMA B EFIA G FE L (P<0.05) (£ 1),
B T AT, 14dIFETS 1T H, 21 d BAETS
2 Q. JRERSLEAS HANE SL s R E 8 H
2.2 WH/NRITALRRELTN

AR - AR ER, BERHAEERA
O 0 1) o A L v s R L v g H s> (I
1) 5 AJE 45 mtal ks A RAC [H i E IR TE R
4 (P<0.05) , H=S 4 RAC {H Fifi A= K e ] ZE
BTG, T A4 RAC A B A= K s i) 28 K 528
/N (P<0.05) , W2,

F1 RANMRAERESEELS (xxs, g)

2 51 n H Az Bt 7d4H 14d 41 21d4
25 8 1.30 £ 0.03 423 +0.31 6.07 +0.72 7.73 +0.53
e | 8 1.29 +0.04 2.86 +0.31 3.77 +0.15 4.53 +0.33

(1 0.776 9.722 9.909 14.931

PAY 0.441 <0.001 <0.001 <0.001
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7d 14d 21d

B 1 AERERFEENRITARFEEN CRANR - P, x100) S AN, g A U R,
J IR AR

®2 AFEMBERAANRMALR RACHEILE (xxs)

RAC
A 8 7441 14d 4l 21441 e e
2354 8 7221028 8.75 +0.37" 9.32+0.11° 103.831 <0.001
e =¢i 8 4.98 +0.42 4.47 +0.63" 4.09 +0.16" 6.792 0.005
tH 8.694 16.426 16.527
Pl <0.001 <0.001 <0.001

e [RAC) SEEPIRII 4, a 2% SR 7 d i L%, P<0.05,

2.3 MWH/INRATAL NANCI mRNA RixKFEZE  mRNA BRI F R 2 bl i S s ] A TR AR

% A 7d 535005 14d, 21d H L E S AH G
A I A% TE] 05 A 41 NANCI mRNA AT R B (P<0.05) , 14d4if21d 4l 22 7 B 58

KRB ER TSR (P<0.05) , HPI4I NANCI 243X (P>0.05) , W$ 3,

*®3 AERESEFmEANEMEALZ NANCI mRNA HEXTRIZELE  (xxs)

NANCI mRNA
A " 7441 14441 21d4 i s
=RH 8 0.1982 + 0.0837 0.0644 + 0.0468" 0.0330 + 0.0159" 19.540 <0.001
B 8 0.0574 + 0.0399 0.0177 +0.0121" 0.0023 +0.0013" 11.084 <0.001
tE 4.295 2.728 5.453
P{H 0.002 0.026 0.001

a5 7 d RS, P<0.05,

2.4 TFANRAEALZ NKX2.1 mMRNA REEREX (P<0.05) , AL 7d 4555 14d, 21d 41 i
EBKFET ERAEGH¥E X (P<0.05) , 14d M 21d4H
A G A B TE) A5 4R 41 NKX2.1 mRNA 3R 36 W ZER TG (P>0.05) (F£4) . AR
KR F a5 K4l (P<0.05) , H W4 NKX2.1  £50Ha] S it 2 210 NKX2.1 35 [ Fak et s
mRNA X R 3 Jit i 155 40 Ak 34 B[] S 4 528 i e AR 5 NKX2.1 mRNA BZIAAHL, WK 2, &5,
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F 4 AEIRESFAANRMEALR NKX2.1 mRNA B RIZZLE  (x+s)

207 n 7d 4 14d4 21d 41 F1A PAE
SRA 8 0.493 +0.125 0.204 + 0.090" 0.138 + 0.064" 30.808 <0.001
e 4E 4l 8 0.322 +£0.127 0.047 +0.024" 0.034 + 0.020" 37.003 <0.001

HE 2.711 4761 4.149

P8 0.017 0.001 0.002

e amS5E4 7 d BT, P<0.05,

7d 14d 21d
| [=E¢i 25 [=E:¢l | [SE:E
NKX2.1 4 S S S G G S e | R e S e e e || ———— -
B-Tubulin | s e s o - o - - -—-———-- — — — — — — — —

& 2 Western blot #& il [E] B i8] & P 4R /NERATZH 2R NKX2.1 EERIZHEKE

*R5 ARESHEA/NRMALR NKX2.1 EEENERIEZEE (xxs)

20531 n 7d4 14 d 24 21d 4 F1H P1iH
wRA 4 1.58+0.14 1.02+021° 0.93 +0.08" 21.009 <0.001
A 4 0.87 +0.23 0.61 +0.07" 0.55 + 0.08" 5.142 0.032

1l 5.269 3.707 6.831

P1H 0.002 0.010 0.001

¥ am5EA 7 d BT, P<0.05,

2.5 HHXMESH 0.12 4 ¥=0.0283X-0.1036 o .
N r=0.655
24 /EFT, NKX2.1 mRNA 5 NANCI mRNA 0104 paooo
Tk R IEAHK (r=0.585, P=0.003) ([&3) ; = 0081 ¢
e N =
5 A RAC AR IEADE (4351 =0.655 . E 0061
(@]
0.541, P<0.05) (¥ 4~5) 2 oo o ! .
*
0.02 e 0 ° 0
067 Y=2.673X+0.0709 a8 20 g g @
r=0.585 0 T T T T T T 1
0.5 7 . P=0.003 0 35 4.0 45 5.0 55 6.0 6.5
- -0.02 - .
z RAC
=
. B 4 BS54 NANCI mRNA 5 RAC HItHES T E
-
0.6
Y=0.1067X-0.3482
T T T 1 051 ;i(:)s(;:)l() L]
0 0.02 0.04 0.06 0.08 0.10 0.12
NANCI mRNA

NKX2.1 mRNA

E 3 BE 4 NANCI mRNA 5 NKX2.1 mRNA 4
XHHrE

B 5 BE4ANKX2.1 mRNA 5 RAC HtEESTE
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T R SRR . 3 F RNA SRR B A RNA
T BB AR R BIF Y 2 B LneRNA S RE 5 K 31 45—
RN iR, AR E T FER
AEC ™, Bk 5 TR Y. e .
HAVKRE P RPIRIE N B, Bl anfe A R
HT I BFZE R 0t T 55 BPD AH 56 1Y 25 St 32 35 1Y
LncRNA, &1 1010001NO8Rik""!, LncRNA NANCI
P Herriges % Bl RN AR  EE- A
[A] IncRNA, fii T Wni/b-catenin & 5 18 I T 7.
NKX2.1 1 %, 98779 il IR J2 B B 1 2R FE 28
T2 . 24 EBR NANCI Bf NKX2.1 € # 1K, rescue
S N NKX2.1 () 5L 5 9, f04% Abca3.,
Sfipe. Aqp5, JUHJE Aqpl RIRJC MG M5k
5 NANCI B, NKX2.1 S H A3 R Fe 1k K7
1M NANCI f) 28 HIR 32 NKX2.1 F52 0, 7 A fiff
SRR B, B A/ BLAS R4 NANCT Fl NKX2.1 fY
mRNA F3hKF 7d 5, 14d 5 21d 2FRKFEHE
ks EAR T JETENI L B I SRR RACY JF
GRREAG, dRIMFFZe TR, 2 21d K&K, [
I % B NANCI Fl NKX2.1 £ mRNA &1k 75 fk # #
FAR -2, Bl 7d FF4R T RE, 14d 4kgmi/, 21d
e B A, SIEASE, NKX2.1 8 F AW 250
(e, ZIMEERW . B e SR, g
NANCI FI NKX2.1 FEPH 35 T g, 5 il it 6 45
FERE R IEAG; Sk, IER/NRA 14d ik E
B M NANCE 2GR TR, 2 21d RETE
KA, D E—5 BB T NANCT 76/ U AR S Y
FiRFEAL I, RATAKH NANCI ATREFE S 5
KRB HSURL T 5 e Bl A5 I NANCIL 2R3k
W R 9T R i NKX2.1 S HAR St R i 35,
TR MR i 6 3, B NANCI — NKX2.1 — Target

BER], WoE 25w A A e iU 821
WAL

NKX2.1 &7 T G 4K 14q13 X7 1) — D%
e, FRmMERB THE . HURMR R an
LI )32 0 A T E AR R AN, AR S B A il
JEHANM bR e IR A AR ST
S S EE R, IR R PR G il 2 v
P % H (surfactant associated protein, SP) , fi
SP-A. B. C. D BYZRiELI4ERR i o fo e o S 3 o
i B 1, WEKIEEE A (aquaporin, AQP)
T Iyt (AT PR R P Y A BRAEDRSR R,
HTdFEFIBGIN, AQPLS FikK TR, Ut
K I I, 2 )5 AQP1 ik iy L 1,
SP EEEPAE RIS . R R BTk Ty, R4
JIGS A , P A A, A K B i 1 A BT AR T
TER AT, SP-AL B, C. D ¥ MR,

ARG HF ST NANCE HI NKX2.1 7828 SR 46
I F AR, UESE T NANCI — NKX2.1 — Target
genes i T IH B AT RES 5 i AU 0175 S RO i &
ARG, A A T = B NANCI 7R
0~7d FURIRFF AL, O — DA R AR
LI B B AR FE i LA SOZ AR 530 B AR it 45 v
MPRIET, JFA FTREMITF NANCI 0 Il R BPD
BILFI2 W P KBS 05 R S E0R T
#53, i BPD HyiZiR SR A AYAEUHS
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