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(5 E]1 By 50 KRS RNA (IncRNA) NANCI-NKX2. 1 {553 #7557 4E /N Bl S S il % B A B (bronchopulmonary
dysplasia, BPD)JE S BRI MEH . 773% 244 32 HL CSTBL/6) Az /NGRR3R S B 20 | I 1 o) R 2 PR K X IR 2 s 1 %)
IRZH , BHEH 8 L, SEUOH TR G4 2 RSB A IncRNA NANCI THUF S IR EE Ad-Inc NANCI shRNA f2E IR /K 1 L, [
X RRALHE B TCoR Y 91 e R A5 F9 R B0RE Ad-GFP NC (A #ER /K 1 L S AT PN, AR BRER KON READRF A BEER K 1 L AN,
235 PO IR PR AT S s A AAMH A I R 5 3 UM 2R )5 7 dARSEA4/INEORREEMLI 2L, SR HE Y ks E
/NI 2R B AR AL, , R ] RT-qPCR K1 NANCI #5358 , RT-qPCR } Western blot £ AR 4> 346l NKX2.1.SPC . AQP5 mRNA #l
HARBAKT- o GRS 4 S B Y s /b Bl s R o ml G it 8 H 38>, RACHH FRE (P < 0.05) 3 fili
HZINANCI Fik i FRE(P <0.05) ;NKX2.1.SPC K AQP5 mRNA FIZE [ FA I8 T (P <0.05), %518 : NANCI-NKX2.1 1%
AR BPD AR/ N B T REAS EEAEH .
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The role of long noncoding RNA NANCI - NKX2.1 signaling pathway in lung tissue of

neonatal mice with bronchopulmonary dysplasia

Wang Xiugui, Wang Huifang, Zhang Yuan, Tian Zhaofang

Department of Neonatology , Huai’ an First Hospital, NMU; the Pediatric Diagnosis and Treatment Respiratory Key
Laboratory of Huai’ an , Huaian 223300, China

[Abstract] Objective: To investigate the role of NANCI-NKX2.1 signaling pathway in the process of bronchopulmonary dysplasia
(BPD) formation in neonatal mice. Methods: A total of 32 neonatal mice (C57BL/6]J) were randomly divided into 4 groups:
interference group, negative control group, normal saline control group and blank control group, with 8 pups in each group. One
microlitre of normal saline with IncRNA NANCI adenovirus and control adenovirus were administered intranasally to lungs of newborn
mice in interference group and negative control group at postnatal days 2 respectively. One microlitre of normal saline was
administered intranasally to lungs of newborn mice in normal saline control group .No interference treatment was processed in blank
control group. The mice were sacrificed 7 days after birth and lung tissue samples were collected. Hematoxylin-eosin (HE) staining
was used to observe pathological changes in lung tissues. RT-qPCR was used to measure the expression of NANCI. RT-qPCR and
Western blot were used to measure the mRNA and protein expression of NKX2.1,SPC and AQPS. Results: HE staining in interference
group showed thinner alveolar septum, increased alveolar cavity and decreased number of alveoli and septum. Lung tissue biopsy also
showed decreased RAC values (P < 0.05).The relative expression of NANCI decreased (P < 0.05) ; the expression of NKX2.1, SPC and
AQP5 mRNA and protein were decreased (P < 0.05). Conclusion: NANCI-NKX2.1 signaling pathway may play an important role in
BPD neonatal mice.
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AE M R B S K (bronchopulmonary dyspla-
sia, BPD)J& 7 JL G H 2 W AR R ATt A A4 e )L
W 2 G0 DL RS Vel P . 22 LR BPD F2 2
LT WA T AR S A A A i A5 473 5 T A 2
BPD & LA 2 TEJG I 36 JAlATh a7 S8 S HF i AR
TR 28 d, 3 AR Ay A S A it ) it g A
TME LT HEIUFFEERM, BPD B K
B K it 22 e 1) 5o on i o 20 g D) g 25 L i
Wi 200 5 AR B A S A B A it P e o
7L A IS Il A PR 22 REPERRAIR > 55 s 72 BPD
e AETE A 3R 185 AN 3R 1 2 R4 bt
A ETHRREOL T o AR R M5
BPD 2 YA G HE P, il 48 9 B2 AR o (vas-
cular endothelial growth factor-a, VEGF-a) 5 b4 K
[A-F-B (transforming growth factor-B, TGF-B) JS %
Z R KA 1 (insulin-like growth factors-1, IGF-
1) £ 4k 5 % 11 1 (fibronectin 1) \p21 28, K5k
JE 4% RNA (long noncoding RNA , IncRNA ) J& A
PRI Z — , IRl R R BPD AL
YT 5 1) o AS DR Fi A B 5 45 2R 18 2R 7E BPD AR
BN BRI 2 2 NANCE 2 35 F 9 s NANCI 7] g
EES 5 R4 LU & F , NANCI,NKX2.1
mRNA FIEE [ 235 7K 1 5 il 4 475 i 8 AH OG0 5 il
ARSI — AT 1A N TR NANCI X /) B il 36
KB MR ¥R NANCI-NKX2. 1 {5538 768 4=
/N BPD JE i A R AYPE T

1 MEFAEE

1.1 ##

HitE C57BL/6J (B6) /IR 32 HUI [ e 5t BERFR
VLTI B b o SEEH, T Western blot SE56
1 3 B35 : ECL iR & . SDS-PAGE & i) &
P, K IR JIEE 28 b i . PVDF B St BUNKX2.1 £ 5
BEfi A —BT bl AQPS Z TEREHUIA—T bt il
SPC Z e B —BT bt B B-actin HLya FEHTLIA—
Pt (Abcam A F], K H) , ILFEHi R 2 LA 4t
(MR 2 AEY TRAF) . RT-qPCR LK AY
FEBAH : TRIzol 136 4% 5K £ \SYBR Green {7
S ERMAERSSAEY TRAF).

P IncRNA NANCI/INTH 751 9 B9 5 Ad-Inc
NANCI shRNA FIRHPEXT HE Ad-GFP NC (L iUE A
YWRHE AR/ T, Inc NANCI shRNA T4 H 1%
514 5" -AATTCGCATCAGCTGCAGGACAAATATT -
TCAAGAGACATCAGCTGCAGGACAAATATTTTCT -

TG-3". 4 R B TCIDso 325 1 R SRR e M3« Ad-
Inc NANCI shRNA 4 1.58x10" PFU/mL . Ad-GFP
NC X%f B8 & 1.26%10" PFU/mL, #E47 8% 52 51,
M\ =80 CHAR IR UK N B Prs i 85 14, Bk 1
Vst

12 Fik

1.2.1 o

H 32 FUBE B6 /N ELCHE AR IR 30 min DAY fifi
ML RS2 56 20 B X R 2H | A BER 7K X R 4 s
FIX IR, 2 8 (PR R EH I TE 22 R .

122 MR ok

S AP NRF AR 2 REBBEWRA S
Ad-Inc NANCI shRNA 4= BER /K 1 L, SRR 1%
Fii B 1.58x10° PFU/mL, 3T W A 2 ¥k, [0]f 24 he
TN B ST, DU FE Mg 10 LA okt
S BRI A /DN BRUG i | TRI ) AR FE A T & P 1
A k30 8 B IR, 20~30 s, AARIE 75 T RE iF
PN 5 B X R 2H 4 1 AR R R) R0 30 3 e ok
A K& R EEFRFE Ad-GFP NC(1.26%10° PFU/mL) ¥
g AR K AN . AR BRER KO BRZH e TR R
) A5 R0 7 V2R FRER K 1 WL S AP, T 28 1 6] IR
HIERA T A DAPHAD IR 2R 5 1 3 4[]
123 #ARE

FTHASE 7 dATE4 /N BRIF R 2L,
3.5% KA AMELL0.01 mL/g(10% 4 mg/kg) I8 i 1 5
PRI , fifk ) JOT FH A S5 JE TR A B, A b il 7 Bk &
B L BE R R 2 B v 2 o — R B BB HL, 353
O R 25 LU0 R R il 2 6 3R 58 s R F T R A
4% Z R W, L HE Je @i BEY) R 4 °C PBSTH
PRI AL 2, A7 T TCHE EP A5 I 37 RV B AR shil
R A7 2 -80 CUKAA
1.24 MBS

Z ARSI 2 AT 1 A A TR SR A 1k
(RAC) : RIFFIRAEAH 52 S8 vl A 21 e R sl A
M HL IR E ) PR IR FRE | S BRI
W LA T A 5 BARAR 35k, s i
BE MRS SR, THE RAC, BOFH4MAL
1.2.5 RT-qPCR # | NANCI #= NKX2.1,SPC,AQP5
mRNA & &

B (50~100 mg mRNA F-80 “CUKFH AT 17N,
JiliZH 23, i 1 mL TRIzol LA%S B RNA $2HL, SRJH
HUAY BCRNA i FH Vie qRT Super Kit 328057 653505 5% 1
¢DNA J5 FH SYBR Green i85 £ F qPCR £ A A
NANCI F1 NKX2.1,SPC }2 AQPS mRNA fit 4 % 2 1k
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o T qPCR SN Bl TAEY TR R
FE R, &5 WFHIA0 T :NANCI F:5'-CAGTCAAT-
GGTGGCTCACAG-3',NANCI R:5'-CA-ACGTAAC-
GACAAGCATGG-3';NKX2.1 F:5’-ACCAAACTGCT-
GGACGACTT -3’ , NKX2.1 R: 5" - GGAGGAGGAG-
GAGGAGAAGA-3';SPC F:5’-ATGGACATGAGTAG-
CAAAGAGGT-3',SPC R:5’-CACGATGA-GAAGGC-
GTTTGAG - 3’ ; AQP5 F: 5’ - AGAAGGAGGTGT-
GTTCAGTTGC-3", AQP5 R: 5" -TAATGGCCGGAT -
TGATGTGGC-3"; GAPDH F:5'-ACCAGCCTCAAGA-
TCATCAGC-3', GAPDH R:5'-TGCTAAGCAGTTG-
GTGGTGC-3', qPCR i 2 F 20 L A9 B i {4 &
AT, 25855 _EAHEE 22 SYBR Green 38057 &1, ELAK
U1°F : 2xSuperReal PreMix Plus 10 L, 2 T #5149
(10 pmol/L) 4% 0.6 pL, Wi %% S J5 ) cDNA LR 1 pl,
RNase - free ddH,O #b & % 20 plL. & N 7E % K
480PCR ¥ | # 17 , BHAK B S W 25 14 4 2 95 C
15 min; 95 °C 10 s; 64 °C (NANCI) .60 °C (NKX2.1,
SPC.AQP5)20 s, 40 MER . KA VAT I NE
FL, A EE R L 2 FRIR 45 H A FE I mRNA 19 45X
Feikar, BV AR LA 1,
1.2.6  Western blot 4 M NKX2.1.SPC.AQP5 & &
Fik

BUHTEE i ZH 21 (50~100 mg) HILA RIPA 2215 Al
PMSF I G (100: 1) J5 F 3 S) K ARG 414, 4 °C
12 000 r/min 50> 15 min J5 BU_F 1, B8 0 46 1 9k
J& s BCA B0 13 B IR BE 5 I A SRR 2XSDS
RELE WP T 100 CHEBE 10 min A5, 8 R AR
JE B RE-80 CURAF o FEALI10 pg M= -
FE, T 8%SDS-PAGE i LA 45 i L 100V, 53 5 1
HLHE 150 V #EATHLIK 435,250 mA 1 h % PVDF i,
5%MEREIRE £ 2 h, PERE S 5 AR AR F T

TR (R REEE N 1:2 000) 2 E 2438 , 4 CRER, YERR 3 1K
J& B AL R IC Y b, EIRIFE 1.5 h,
VERR S LA ECL AL 2% &L E S , T Bio-Rad #EME AL
AR R GEERIN B Tk
1.3 %itsrE

B SPSS 20.0 84 TS 12700
T PR (IEA A0 ) 8 ARl 2E (v = 5) FR
WIZH 8] LR ¢ K56, Z2 20 1) HL e R B R
ZRig, P < 0.05 hESFAZIFE L.

2 # R

2.1 R EEL

SN SO RAF, A B3 2, AIEH
WFEHTFREE (R EHIHK TC2E 7
22 FRLAL R R

AN B S PR A 7 W i B 304k, 1))
S S e 20 R B % R it 2H 2 oK R U AT DL A
DA A R K K 28 N R R LA (L 1) 6
2.3 FZLZINANCI &k K

AU 8] 22 7 W, F=37.96, S50 41 NANCI
AEXT FR IR B PG T4 X0 MR, Ry PR X B4 1 0.26
(P <0.05) ; SEAMXT RRZHAR EL , AR BER /K K2 28 G R
ZH NANCIAHX IR o & 200 (P > 0.05,% 1),
2.4 NKX2.1 mRNA #= % & & ik K-F

-2 1A] NKX2.1 mRNA FHXF Rk w22 594
P, F=20.38, SEIGAUIC T2 0T HEA, Sy B X HE A 1)
0.50(P <0.05) ; 5 EAYEXT BBALAH L, A BEER K Ko 25
FXT IR ZH NKX2.1 mRNA AH X508 1 34 06 3 22 5]
(P>0.05,3 1), L4 20289 NKX2.1 H 3R
ISR T2 TR (E2) o
2.5 SPC mRNA #=%& & &k K-F

2521 18] SPC mRNA FHX 2835 8 22 A7 1 25 1

A SEIRAL; B IR IRAL ; C - AR R KU BBAL; D 25 (13 AR4L
1 EBARARTIERIE (KEY R, x100)

Figure 1 Fluorescence expression of lung tissues in each group (frozen section, x100)
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Figure 2 NKX2.1 protein expression in each group

F=18.28, SZI0 AR T~ 4% X R 2, Ay B P %) RR4H 19
0.46(P <0.05) ; 5B BRALAH FL , A B ER K Je 25
1 % B 4 SPC mRNA FH X 36 15 2 24 6 I 3% 22 %)
(P >0.05,% 1), LIz 21 SPC & R IBAK
FHEXEZH (E3),
2.6 AQP5 mRNA o & & & ik K-F

2541 A] AQPS mRNA A X K ik 2 5 A B %
PR, F=21.84, SCI IR T4 6 B, S B4 X IR 2
0.48(P <0.05) ; S EIVEXT B A L, AR BEER K Se=s
X AT AQPS mRNA A1 XT3 15 5 34 UG i 3 22 5]
(P >005,% 1), LI MiZHZU0) AQPS & H Kk
TR (E 4)
2.7 ML BRI OH

S 56 2 fili 2 2 B T 2D, it s 4 R
rRnA I H B o BAPEXT RRA AR B R KO
HEZHL RN 25 11 0 A il 6 /N FE AR 35— ) T2 1o
e V) B g M e N RT LA 2 ebR 2 A , SR AR
i 60 B ZE A (] 5) o S5 4H RAC(6.38 + 0.43) 15

0.8 -

i

%] 0.6

®

=<

= 04

I

e}

o 0.2

5

0.0
S R BitE gt
X} 20 Xﬂﬁéﬂ X} HEZH

S&XIBAE, P <0.05(n=3),

E3 HESPCEARIZLE

Figure 3 SPC protein expression in each group
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Figure 4 AQPS protein expression in each group

HiAth 32[ (6.87 + 0.36) .(7.02 + 0.36) .(7.22 + 0.36)
M A G L (P<0.05) 5 5 BT iR 2H
AR EE, A2 BRER K K25 X BRZH RAC{H ) C I 3 25

Fz1 FHZHZ NANCI K NKX2.1,SPC,AQP5 mRNA X KA £

Table 1 The relative expression of NANCI and NKX2.1,SPC,AQP5 mRNA in lung tissues (x+5s)
el NANCI NKX2.1 SPC AQP5
S 0.26+0.11" 0.50 + 0.20° 0.46 + 0.22' 0.48 +0.21°
BHPEXT 2 1.00 1.00 1.00 1.00
A AR KOG R 1.05 £ 0.20 1.09 +0.23 1.13£0.30 1.11£0.25
25 FXT IR A 1.10 £ 0.29 1.19 +0.23 1.22£0.26 121022
F{4 37.96 20.38 18.28 21.84
P{H <0.05 <0.05 <0.05 <0.05

SRAMEX L R, P< 0.05,
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A SR B FAMEXT RRZH ; C 2 AR BER KX REZH ; D 2 25 OV HRZH
5 REMELRRKE(HE,x100)
Figure 5 Pathological changes of lung tissues in each group (HE, x100)

(P>0.05),
3 3t i

IncRNA & — 5 AR K R T 200 ML TR
INF 1A ER Y RNA 431, Z4E T T, A&
Byl = Tk el A , DR TG 4 5 28 1 SR B T g 5 BF
JEEIESE IncRNA 2 5 T 3% R 4EHF SCHAfEWT LA
RN it = e R E AL (S PO L S S TS
cRNA FEffi#9% 1 S ALHI B © B 22 541
T B9 AN Huang 25 U & B0 HT AY IncRNA -
RP11248E9.5 . RP11-456D7.1 45 Jx HAL KL v] g 5
i 4 KB 357 )5 15 A0 e 23 DA O 5 7 1 i £ 2 119 <3
SF-3 JULAH e oUR S B S R 5 IncRNA AH G,
] IncRNA PVT1 CH 20 f 983 722 5 55 67 1) AT REA 3008
W ERE Y SGE FE R Ine RN A 348 1] REZRAH I 4
KEFEREMELEE” (inducers and terminators ) [
Fo, 52 P B AR AR 2 T RE ™

NANCI & Herriges 55" 5 R I 5 fiti & B AH
KM FEH [B] Inc RN A , 38 358 9 7 54 S PR i ek 1A
o S DR e S () 24 D T 2 VR il P 2 R PR 1Y
FIBAIEBIE . FRATHTHISZ 5, >R FH IncRNA
B ARG T 5 45 S BPD AR /N BRUR E /N B
Jifi 20 23 1 IncRNA 3R 355 19 28 4k, & 31 NANCI 7E
BPD /MR ZH AU 23k R " i — 20 1 SE I R
i e 4 2 5 o [) S il 2H 23 48 43 2 P £, NANC
SN2 2V R B 1E AR G, 7R NANCIAE = U5
5 BPD P it B ol e AR R . A S A
WA, FA RS B0 R X8 AR /N RS ASMIER
PEFLH U8R NANCI, 45 5 5 7 it 20 200 #L D) J
RACH FFE, 5L T8 A= /N B BPD R IK, [A]Hf NAN-
CIFik NI,

H 17 A A A 7E Wnt/B-catenin- NANCI-NKX2.1

{E5m g NANCI b T Wnt/B-catenin (EEHEEK T
Je NKX2.1 19 F . NKX2.1 0 T 4L 44 14q13 X
A, 2 dee i & B PR 2 AE A0 B B
NKX2.1 235 F Wi 245 & & 0146 B B 1) 2% Bz 41 i Fn
JAR I % B Al B, MR R 224 S e S P A 1
B SR A AL 5 I B RS 52 e 1 4 UIAR G /Y
SP-A .SP-B il Clare AR &4 Clare 400 4305 H
AT RS RS S hEE R E P,
T8 1 R 8 SR PR G it 3 1 3% 4 2 I (surfactant as-
sociated protein, SP, il SP-A \B.C.D) 131k UL 4
R It o e e 1 R i A B A B T, AR K E
1 2 H (aquaporin , AQP ) %5 i (i [7] b ¥ 1A Ay 22
8 AU R Y 9 A B v AR R o [ E K
fili 25 20 45 405 B2 JE i B, NANCI, NKX2.1 25 [ Al
mRNA ik it 5 SRR B 5 AR DG AE 25 Al
AR — 3 [ T BB AE B A S B AE /N BPD &
S ML B AR s A FFE A NANCI Y Bl
BRI REITEAS R LSg il & & et 5 NKX2.1
TE R AR, 7= AT B AR 35 19 T R 1 52 1)
NKX2.1 3R , R0 0] V2 [ fil - B 20 A A e
b5 X PP NANCI-NKX2.1 3 H & A9 5 Wi 4 v 33
Fil P LS KA G e Bl AL 2%, LA S A i 1
IRFFHEARSE™ . ELRAE FPLHIE A FEilE— 200
A S B, UUER NANCI 7] § 3 NKX2.1,SPC
S AQP5 mRNA FlE 1 2R I8 5 T B, S4F Wnt/B-
catenin- NANCI-NKX2.1 15 51 8% 7 87 4 /N B BPD
HELAME . SPCX B A LA J5 WK 8 38 17 A
BEREE, S5 T MR EL LR, SPC
R T 4G N BROGT 4 TR 9 B 14 B SR L SR W]
JEYL 5 JAE UV ™ o Hou 25 WF5E WK , 75 = R
T BPD /)N FRUBL Y fili 41 41 rp SPC I AQPS B GAH T
R, AQPS FZEFakAe 1 BN I it - A 40 ffa T50
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ik R

AR S 6 E S8 T S I 1 T AT R A /N R
Jifi 40 23 NANCI, fili 20 28 AQP5 J% SPC () ik B 1T
Ko ; il 20 20055 PR U] At {2 /R RAC A R R ; 2581 BPD
A5 PR HEN NANCI-NKX2.1 {5 53 % 7F BPD
AN & S L R VR R NANCILA 2
& K BPD (& LR B2t R T7 RHUS )ik
SURIT A . ARSI AN B AN TE Tk k= i 3R
15 NANCI Z Ji7 H NKX2.1 K HF % 25 11 M AH
mRNA 254, DL B 5 A7 AL AT 15 S5 AHOCAIT 5T
DK RANRAL T — A58 1 7 W) o
(5% 3]
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