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Nkx2-5 gene promotes expression of cardiac markers in 5-azacytidine-induced monolayer P19 cells
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[ABSTRACT] Objective: To study the role of Nkx2-5 gene in 5-azacytidine-induced differentiation of monolayer P19 cells into
myocardial cells. Methods: The experiment was divided into two groups:an experimental group and a control group. The cells in
the experimental group were P19 cells stably expressing Nkx2-5 gene, and cells in the control group were P19 cells. Under the
monolayer-culture condition, the cells of two groups were induced by 5-azacytidine (1 pmol/L). The growth of cells were
observed by inverted microscope. On the 4" day, 8" day, 12" day and 16" day after induction, RT-PCR was used to detect the
expression of GATA-4, «-MHC and ANP gene. Results: In control group, there was no ANP expression after induction;
GATA-4 expression was seen on the 8" day, 12" day, and 16" day after induction; and o-MHC expression was found on the
12™ day and 16™ day. In experimental group, the expression of GATA-4 was detected on the 4™ day, 8" day, 12" day and 16™
day after induction; Alpha-MHC and ANP expression was noticed on the 8* day, 12" day and 16" day after induction. RT-PCR
results showed that the expression of GATA-4 and «-MHC in the experimental group was earlier than that in the control group.
And at all time points of observation. the expression of GATA-4 and «-MHC in the experimental group was significantly
increased compared with that in the control group (P<C0. 05, P<C0. 01), except for « MHC expression on the 12" day.
Conclusion: Nkx2-5 gene can promote 5-azacytidine-induced differentiation of monolayer P19 cells into myocardial cells.
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O JULAN M 6 T R Ry TR B gY R B, o Rk
Nkx2-5 i P19 20 il H 5 4 15 557 A 75 o5 2 77 B A o)
O LA M 43 AR5, AT R R R (BMP) 4
A% ot 35 Nkx2-5 B9 P19 20 g 80 )2 5% 35 i 6] .0
Lgm sy A, SR AE I R 5-H M A (5-azacy-
tidine, 5-aza) % 5 1 80 P19 40 i 8 2 fl & 5% 37 i 1)
DAL, HiZ Bl e BMP 550 F 2 5T
0 BRATTHE A IR F3A Nkx2-5 #9 P19 40078 5-
aza 155 T B2 K5 3% i 0 R A 1 o0 L3 1K
WA SIS BT L3R 5-aza B R HEA KA P19 400
Fifa € ik Nkx2-5 [ P19 i g i) .0 L4 4k 59 A )
B L R Nkx2-5 36 K780 U A= v i) 18 F ARTAL
il 42 HEAR A

1 MBFTE

1.1 M4 P19 41 & (ATCC,CRT-1825) 1 H +h
[ Py 1 Bs b K 2F 40 B oy . pEGFP-N1-Nkx2-5 Jit
B A S = M AR A 5-aza(Sigma 2
A, — 2k RT-PCR KX & . TRIzol, 51 ¥ .1 000
bp DNA Ladder (4t 50 28 & B 2~ |, 81k & .
DEPC(Sigma 2y A ), Lipofectamine2000 %% 435 |
o-MEM 85 33T ¥ . G418 (Invitrogen A A)) , Ja4
I3 CHLIN DY 2275 A6 ) TREM R BR A A .

1.2 S S WA, LR AR E Rk
Nkx2-5 () P19 40 f % B4R P19 40, SLH 20 R
MR ZIE 4~12 fAry T E £ ik Nkx2-5 19 P19 41
o, B+ pEGFP-N1-Nkx2-5 Jfi fi DNA F1 5% 4L i 7
Lipofectamine 2000 #% f8 1 : 3 A9 Ho ) %% Jb, 5% 3%
18~24 h, )t B il B8 WL 28 il & & (0 98 B L 1Y
Fik, JFIMAEH 700 mg/L G418 ) «-MEM K5 37
WA AT IR SR IR 2 JA L BOAE IS A B . PR A A0
FILL(1. 0~3.0) X 10°/ml (% B, A 5-aza
(BN 1 pmol/L) B 2 d Bl 1 IR, IS4 97
Jri 7R 18] B BT N IS A A Y A KR

1.3 RT-PCR ## HUEST/E 4.8.12.16 d B4l
Ml TRIzol — b i 2 B 40 il & RNA, — 2 ik RT-
PCR., Je7E 1 5 Sl C(AMV) i 4L F & il cDNA, B
BILL cDNA A8 4 75 U-Taq % & B 1L F 247
PCR #"#, GATA-4 51#:sense 5'-TA GCA GGC
AGA AAG CAA GG-3', antisense 5'-AGC ACG
AGG CAG ACA AGA A -3"; o WLERE A 4% (o
myosin heavy chain, s MHC) 3| #J . sense 5-CCT
GGG CAA GTC TAA CAA-3, antisense 5'-ACA
AAG TGA GGG TGG GTG-3" ;.0 5 A4 £ Ik Catri-

al natriuretic peptide, ANP) 5| #J . sense 5-GGC
AGA GAC AGC AAA CAT C-3',antisense 5'-ACA
CAC CAC AAG GGC TTA G-3'; B-actin 5l ¥ .
sense 5'-GCT GTC CCT GTA TGC CTC T-3',an-
tisense 5'-TTG ATG TCA CGC ACG ATT T-3'.
WL SERNY R AR B RNA 2 pl 10Xl 2 pl,
25 U/ul AMV 0.2 ul,10 mmol/L dNTPs 1 pl, 10
pmol/L 1IEX51# 1 41,10 pmol/L )& X514¥) 1 ul.5
U/pl U-Taq ZE W 1 ;1,40 U/pl RNasin 0. 25 pl.
DEPC /K2 20 pl, #¥% 5% KB 415 45°C 30 min,
PCR #"# 4F.94°C 5 min;94°C 30 5.53°C (GATA-
4)/54°C (-MHC)/ 56°C (ANP)/ 55°C (B-actin) 45
$.72°C 90 5,32 M ;72°C 7 min, PCR =¥ 1%
TN B B I F K L ] BIO-1D #54 h H 9k 45 w47 8
HHT.

L4 #itzEas® ABEIH £ xR
SPSS 13. 0 GEit 8 F#EAT G i1, WL 18] 64 LL8R ¢
A6 58, 2H P AN [] BsF DA 1% Bl 3ok FH B PR 2R 22 0
M E AR GoiteE 22 ek iE— 20 R g KR AT
PR L

2 # R

2.1 S AE T kA S-aza L EFFHE
WM AE T TE P19 405 L Bk pEG-
FP-N1-Nkx2-5 ZJ5 4 24 h BG4l 1 : 10 1%
LCHEA 700 pg/ml G418 1 - MEM K 37 W I 1
14 d, KZH MM EA 505 (B 1A 1B) , X 4
i R A2 8 Nkx2-5 (9 P19 4L, Wi 4 40 B /e
HRBE SRR 5-aza TN 40 M 35 7 B A AR/ XA
Ko, v 4 25 4 R 0 A TE H L O 28GR K
SEIMIEIE AR HORRHES (E10) .

2.2 RT-PCR # M GATA -4, MHC #= ANP # & ik
2.2.1 ANP XIHHARZIEFHRE P19 HHMITE 5-aza
BSJE . ANP & A £k (B 2A) ;LK 41 ANP 7815
FIE R 8,12 F1 16 d ik (Kl 2B) , H B 2 i 8] %E K
HARBRE . 225450 %2 L (P<0. 05,
P<<0.01 & 20),

2.2.2 GATA -4 XJHRZH GATA -4 7E 5-aza 15 3 )5 4
d WA #£iK.8,12,16 d A RKEB(E 2A), H 16 d BF 3%
KES 8 d W E L, Z R AL E L (P<0.05, P<
0.01, 2D) ;S8 2H GATA 4 7S5 4.8.12.16 d
YA 3k (B 2B) , HoR ik & 3 T X B 4L (P<<0. 01
B¢ P<C0. 05) 5 HFifi 5 By ) %E < I 3 3 15 3 7 1 o L 22
SA IR L (P<0. 05, K 2D),
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Fig 1  Expression of Nkx2-5 and morphological changes induced by 5-aza of experimental group

A, B:Cells of experimental group were selected by G418 for two weeks and most cells expressed fused green fluorescent protein; C: The morpho-

logical changes of experimental group cells induced by 5-aza(Original magnification: X 400)

2.2.3 oMHC X4 «MHC 7Ei52)5 12,16 d

BHA RAE 2A) B 12,16 d IR EZ R LG ¢

BN (K 2E) ;2 4 o MHC V5 S5 10 8,12 Al

16 d A &k (E 2B) , HBEE B[] 4 K I 22 35 55 i
Induction time #/d

1
4 8 12 16

WL ERA RSB L (P<0.01, K 2E), LKA
T 5-aza 535 oo MHC WA R M 32 0T . B AE 755
Ja 16 d By H KR m TR A b iR 2= 7 A 4
TR L (P<0. 01, 2E),

Induction time #/d

0.350 - 0350 e 3507 aa vhACO
E - 0.300 M Experimental g <Zt 0.300 | HEAA . g «
52 025 z2 & 0250F i 22
L
2% 0200 £E o200} g%
5 o 5 - 59
°Z 0150 o & 0150} o I
E < Z < =
=% 0100 50 0100f s 3
& S 5 L%
0.050 ~ 0.050 |
0 C 0 D
4 8 12 16 8 12 16
e —

Induction time #/d Induction time #/d Induction time #/d

2 RT-PCR #& U P HM I 5-aza FF 5 ANP.GATA-4 1 ¢-MHC B3R 1%
Fig 2 The expression of ANP,GATA-4 and a-MHC in 2 groups was detected with RT-PCR
A, B:The expression of ANP,GATA-4 and «-MHC in control group(A) and experimental group(B) ; C-E: The relative expression of ANP(C),
GATA-4(D) and o-MHC(E) in control and experimental groups. * P<C0. 05, * * P<C0. 01 wvs control group;% P<C0. 05,44 P<C0. 01 vs 4" day;
A P<0.05,AAP<0, 01 vs 8" day;~ P<C0. 05,2 P<C0. 01 ws 12" day

3 it it

WFFE KW, 5-aza Y552 P19 40 1) .0 LA 1k
AT REE BMP {554 +Z 59815 19, 1l Nkx2-
5 KE[H X BMP {55 348 09 7T i 800 K& A #E D b
IR 2235 Nkx2-5 9 P19 4 ML AE 5-aza 55 F N &
R o WU A IR SE56G 30 5-aza 73 1] 75
SHZ RN P19 40 M A FR E I8 Nkx2-5 19 P19

A RT-PCR J7 ¥ K IO JIUAH 5C R 5 5% S 1A
FROIAE SRR RE, AL, PLo 41
% P19CL6 ZMI7E 1% DMSO 17 SR8 2 I B 25
TG B 40 M 15 3% B AT DL 2L o34k o Bk g a0 L4
Wt 5-aza FESEE P19 20 M 1.0 LAk I B 5 4
it 5% BE 15 3R 4R A0 P1OCLG )0y LAk 4 5 3% 46 R AR
WAL, Choi % BF5E KW, 1 pmol/ L By BE X
JEAERY P19 1M B b i O WL 7R I IR e A 5
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55 rh 5-aza - FWE W R 1 pmol/L,

GATA-4 EHmIH R &RZ HE5O0MEETHY
AH G oy — % S o R AR O LR B b ke 3 20
WAEM . GATA-4 135X 2.0 IE 25 3L 4, G
a-MHC,3-MHC,cTnC,cTnl % Y 3 ik A 5 2 5 4%
VER™ . o MHC 3 2 50 U 5 1V o WLEREE (1
FHE 410 WU E &, ANDP SE B 4 100 LR 52
DReE AL W8 T OREF AN, AR SR BoR . )
A P2 A KN P19 AL 5-aza 555 A O WLR
W S F GATA-4 SER AL LS5 # B A 3R o
MHC %58 KPR35 L $2R 5-aza A5 02 15 97
(9 P19 40 A 1.0 U434k . 32X 5 Choi 255 1 BFF 53 25 31
—H, SE 2 R B R AR E R IA Nkx2-5 1
P19 41128 5-aza 5 TG 76 5% K- 18 0 L 1
ek N GATA-4 0 L4F = 2 W oo MHC Al
ANP, 3 Pt 5E R 3¢ 35 o 35 Bl 5 5 5 0 () %) 18 o 22 2
Wik R, XU R IE Nkx2-5 B9 P19 40 ML 7 5-
aza W5 T, B2 85 35 AT LA i b 1) 0 UL 40 43
b, FE 3G S KO 28 88 o LR AR 4 L0 S 45
4 35 PRI R S D B 6 DR A ik . R A0 LR 30 4%
ST GATA-4 FEPR 23K i 8] 35 4 g o0 LR 57
SEMIE o MHC AT RESE R AND 119 2 25 B[] 45
W, HEM 5-aza ¥ T UL MR SR 2 651 Nkx2-
5 MR IXBGE U S 5 iR 5ol RIB M Nkx2-
5 REMNEAMER . FR 8 GATA-4 £k, 2 )5 Nkx2-
5 F GATA-4 i o A 5 W [7 /E 15 3 o« MHC il
ANP (23R g misE P1o g iy oMLk A4 .

P2 45 5 e A S, S50 2 0 LR 0 A i 4 R
O S R R 114 3 3K o i) 47 5 0 B 2 R LR AR S
(14 K 22 BRURE B i) 057, 52 56 4 1 366 PR 6 3k i 10 5 6 R
e 5 I A A O R S R AR 1 G B R TR A 3 Ak
X HRALAT . XSS AR TE S5-aza BT
JER IR R E £k Nkx2-5 H K A9 P19 40 i fig
FL A O LA B G Ak U] Nkx2-5 2 [ fig
AL 5-aza FE SRR ZEEFERY PLO 40 =)0 L5
fb. BAMFIRUESE 5-aza BBAERZAEK A P19 41
fiin] 514 BMP-2 Fl BMP-4 3 K &5 T+, 5-aza
1R O LG5 A 43 HECHE — Flh BMP 1A #1832 K
Bmpr la KB (HIE 5-aza B SIERE G5
) P19 20 M 4n ] 51 BMP & #4259 3% 4k . S 4]
£ Nkx2-5 B9GP T75 & O UK R M AN TERE . 1
5-aza S EaE F K Nkx2-5 B P19 4 it.0 L A& 4 25
PR R R Tl Rk A Nkx2-5 BEF KT 5-
aza SIHLHY BMP 15 5 & 42 1M 8 38 70 L& A=A F
WESE, 5-aza 53 T ZEFRWRUE RIK Nkx2-5 %

PRI P19 40 i 75 35 5 A S — Pl AR SIS A0 47 00
B L LA A BB 5 38 A 15 O WU 53 434k 5 T
14 38 TE S 1] o0 LA 38038 1 i — 25 52 5

ZE LTk, AR SEEG W A IE 5 5-aza AT DLl R GA
Nkx2-5 HE [ P19 2 i AN 28 40 i 2% 42 H oA 2 5 5%
B g0 LA 4k, Nkx2-5 B 2 #F 5-aza 75 5 09 52
BRI P19 A0y O L AL E I . i — 2B 50
WLk b B 5 538 6 0 Nkx2-5 22 8] 9 RS A 8 2 56
F B Ry LA B ) 43 Al A AR T Y e AR
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