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[ E] HEETERPEREHEE T ES P19 g i MLAn s fhad A2 o0 U s I F GATA 2542 1 4(GATA binding
protein 4, GATA4) FLC LR AR E W0 ULES B 1 T (cardiac troponin T, cTnT)BYFRIAKE-, Frik : RIMEBERR IR T 5
P19 4 )0 LA 5L, 3t Real-time PCR AR 1 BT BT L 23 A UL ¢TnT F1 GATA4 ZEAS[R]AA] S A mRNA DLAE 3%
PRI, GER AT FR T, ZEWE PRI P19 ARAE S TLTE B AR AE /MARE 1E 7 8T 2818, TE LA AR K AR B AL , 280 R
55355 T GATA4 mRNA HFRIABIE/MEEE 6.8.10 K (0.05 + 0.06.0.11 + 0.04.0.45 + 0.12) F4 W] 5 A% T[] s 1] £ 1 %o P 40
(1.00 + 0.04.0.44 + 0.06.0.78 + 0.20) ,cTnT mRNA AYFEiAHE(0.12  0.03.0.07 + 0.04,0.46 = 0.11)34 B AR T[] A i) o5 4 %6F 1
2 (1.02 £0.25,0.25 + 0.02,0.71 = 0.21), F&[ABTENBELE R LE EE RS, RBAEE T 2058 6.8.10 X
GATA4 #5314 (0.40 + 0.06,0.25 + 0.03,0.92 = 0.13 )34 W] A1 T [ Bsf (] & A% B 2H (0.69 + 0.09.,0.75 + 0.08,1.05 £ 0.07), 2K
WEFRTERAE T 2055 6.8 K ¢TnT & 17634 (0.39 + 0.08.0.37 + 0.05)HJHH WAL T[] A5 %5 FRZH (0.79 + 0.05.0.54 + 0.07),
B R FLE LS 6.8 KHT OB RIG IS T GATA4 FlcTnT mRNAFIE (109355 5 S50 AU L, Z 5396 Gl 2 X,
530 PRI BT R SRR T P19 4l L LA A 4L .
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The effects of diabetes-like environment on P19 cell for myocardial cell differentiation
Fang Xu, Yang Rong™,Xu Chunyang,Zhang Hao,Qian Lingmei,Sheng Yanhui,Kong Xiangqing
(Department of Cadiology ,the First Affiliated Hospital of NJMU ,Nanjing 210029, China)

[Abstract] Objective:To investigate myocardial transcription factor GATA4 and myocardial specific marker cardiac tropenin T
(cTnT) expression of P19 cells differentiated into cardiomyocytes in diabetes-like environment. Methods; P19 cells were induced to
myocardial cells in supplemented diabetic teratogenic medium. Real-time PCR and Western blot were performed to detect GATA4 and
¢TnT expressions in the two groups on differentiated process. Results:Compared with the control group,the elementary bodies(EB) that
cultured in diabetes-like environment propagated obviously slower and the aggregation outgrowths were scattering and sparse. The
volumes of GATA4 in diabetes-like environment medium on day 6,8 and 10(0.05 £ 0.06,0.11 £ 0.04 and 0.45 + 0.12) of culture were
significantly lower than the same time of the control group (1.00 = 0.04,0.44 + 0.06 and 0.78 + 0.20) of culture respectively. The
volumes of ¢TnT in diabetes-like environment medium on day 6,8 and 10 (0.12 + 0.03,0.07 + 0.04 and 0.46 + 0.11) of culture were
significantly lower than the same time of the control group (1.02 £ 0.25,0.25 + 0.02 and 0.71 + 0.21) of culture respectively.
Western blot assay resulted with the integral optical density (I0D) values of quantitative data. The protein expressions of GATA4 in
diabetes-like environment medium on day 6,8 and 10 (0.40 + 0.06,0.25 + 0.03 and 0.92 + 0.13) of culture were significantly lower
than the same time of the control group (0.69 + 0.09,0.75 + 0.08 and 1.05 + 0.07). The protein expressions of ¢TnT in diabetes-like
environment medium on day 6 and 8 (0.39 + 0.08,0.37 £ 0.05) of culture were significantly lower than the same time of the control
group (0.79 £ 0.05,0.54 + 0.07). There were significant differences between the day 6 and 8 groups (P < 0.05). Conclusion;P19
cell induced decreasingly to myocardial cell differentiation in diabetes-like environment culture.
[Key words] diabetes-like environment; P19 cell;differentiation ; myocardial cell
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5 RAE O WE 95 (congenital heart disease, CHD)
iRyt A S B 1) A W 2 R B | i AT E A
CHD Y A& f ALt — A2 FHF TAEE W 0y &
A, HET—LEE AR A G CHD MRS 1%
T2, A 0 i DR (%) o 2 3 BORE 2 284 CHD R fH
FEZ) 85%~90% 1) CHD /38R Joidk AL N ZR e
ITAESR, BEIRIN A I TR (pregestational diabetes
mellitus, PGDM) 5 JLOIE % 5 B A A &M ok
FEAZ ST I RIFFE 7R PGDM 22 I 4T ik - 134
il MU AT 2 L K B RIE . W) SEBiESe iR
AR I F Bk, Ao ER E, E
SNk sl bk eI 2 B R AT P19 AR 2 A
Tl C LA M A3 BE T B IR JG T4 3R, I 9 AR 2
WEDRIRGFREE T o A B b O VS s R - 1y ek,
P CHD 1 &AL A 2

1 #RFsEE

L1 A

P19 20 2 R U5 T v [ B 2 B 1 v 40 i 2
DMEM/F12 }5 38 . i 4= L3 \0.25% e i 1 i/
2.21 mmol/L EDTA | H#®H R (M 5t F4ERR LA
) s N MIRE 5% T AEAT RIPA 3877 & BCA E I
JED 0] & (ECL A2 2Ot & (R ot [E3IE
ZRAT) . ZHEET (dimethyl sulfoxide, DMSO) .
(£)-3-FFE T (sodium vy-hydroxybulyrate,
BHOB) , 21t 2. 1R £k (3 [ Sigma 23 7)) ; 18] 26t (56
Biosharp 23 7] ), TRlzol Oligo & A= it (3£
Invitrogen /3 F] ) ;FSU SYBR Green Master (Rox)
Transcriptor 25— ¢cDNA & A7 & (32E Roche
ol DUV SR T GATA 254 8 11 4 (GATA
binding protein 4, GATA4) O HUILES & T (cardiac
troponin T,cTnT) ZrafEPUR (SEE Abcam 23 H]);
GAPDH $ 14 K AR i S AL YT B bR 0 1 F PR TG
(AEsth iz m AT,
12 7&*
1.2.1 P19 i 5% A% 5k

DMEM/F12 B85 SR I 10% 16 4 10 K
1% BER RACHI7E 28R . IR AP IR P19
i, PUEE ISR A 1S ml B4 1000 1/min
B0 5 min, 3 1, IIA S ml S8R R S
J B A S SRS RS 25 em? B5580, 37°C 5%
CO, JEFEAETIEE ,2 h A4 4O IF R I BE | 4~5 h £
B R EOE M R R 2, TR DL R BRI
WO A7, 1~2 d M, T AL, 4% 1 x 10° >/ml

AR,
122 EAERABIRILT P19 Ay if 504
M R B 15 7 20 PR Sy i DR S0

(diabetic teratogenicity, DT)4H , i 5¢ 4 55 78 UM A
3 mg/ml %M 2 o/L BHOB 10 pg/ml Z k2R
AT 19DMSO Fe il IG5 T ORI PR PR 58175
LT XRERAFSE S IRBNA 192DMSO (i
WA WU 5 AR P19 41, 1 x 10° 4>/ml
BE R A 25 em? B A 1k . BREEHALIS  INA
5 ml FEFRIVCIBAINE , 4470 2 5 > 10 em FiFR 1L
TR 1%DMSO ST G 7 i b e 72
551 K(Day 1), LUGZEHE, Day 3,1 7 ml BidiER
VRS R LN S5 R FRU, FURN SR 3 5% L —
R CE D VERT ], S LN BT AR LR J5 R
RS WA T 2 WA, Day 5,18 & B N rl 0
5% 3| — BB 20 i SR A AT RE AR R IR IR AR /M, TS
WK TG R 6 om B53% LA G 8 B 557
ARLEIE RO B2 d B 1 UK, WA WA A i AR
KAEAIE S, IFT Day 6.8.10 205425 DT
LRI B B RNA FLEVE T, 8 T -70°C kAR
.
1.2.3 Real-time PCR

5E P19 AR /0t # P GATA4 ¢TnT
mRNA WK/, L DT 4155 FRALy X 531,
TRIzol — A EEHEHUE RNA, ME Axy/Asxo FLIE N
1.8~2.0,RNA SE = 5B 1 ug, LA Oligo(dT)18 b
PLE I, 76 M-MLV JHSRBRERT T PEAT 105 5%, I
PR 20 pl, HUEHES ) 2wl 9iitiitEsT PCR
P38, PCR AR N 20 pl, GATA4 F RS 14H15r
9K 5" -caccccaatctegatatgtttga-3' | 5’ -gcacaggtagtgte-
cegte-3' o cTnT [ NIEGIHI53 3R 5 -cgaccacctgaatg-
aagacc-3, 5’ -tteccacgagttttggagac-3' . NS GAPDH I
TUFG153 90 5 -aggtcggtateaacggatitg-3' | 5" -ggg-
glegtigatggeaaca-3' , BRI SCE- P17 3 £L, H 7500
System SDS FAFHATHHE 74T .
1.24 & & Fepit

FH RIPA 40 i 2RI 2R A LA, S I i
BEFIFH BCA EMEE A RS A, S0 pg &
FUSURE i 22 LUK 7088 RSN by B AR
AP GATA4 F1 ¢TnT —Hi 4°CiERMFEHiR
ZHUER 2 h, ECL Z6 85,
13 %itssa

AR I E = iR (x £5) Eow, KA
SPSS11.0 et A AT St o0 #r , AR SE REA Y 1
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BZ I 2EF-RRE , E—2E0BE « K IR T ¢ KRS,
P<0.05 FrnEFHAGIEE X,

2 & B

2.1 HBIEIMEIE

KATILE) P19 40 A NG REAAE, & 9505 it
[T SRR , R I AR RSN, 40357 ,2~3 h
FEARMGERE  WERE S 2w AN Z AIE (B 1), B
B A, 1~2 d J5 ATEIRITR . 19DMSO i 40k
Day 4 5% T ]S 2 A0 RAE U IR RE /M, iR
JEREIMAREA 6 em B55E MRS REFR)E | AT W/ IMA
SN U PR v R RG BE , IF320 T M % T T 1
R,

X REA Day 6 WA IRFE/IMATE AR AUERE
NGO BB T 30, DT 41 Day 6 WERARGFE
AT BRAVAFR I NI, (HIE RN | i 2055
AT | AR AL X HRZH Day 8 MEHRIRRE/IMA
TG A M AR ARG, BB AR AR R R
DT 41 Day 8 WEZHRIAFE/MAT AN 52 1S | AE
KEETE, WL Day 10 WSS IE R Z | 154

pupit:)

Day 6

Day 8

Day 10

B diEAZ L, DT 40 Day 10 400 AHY 5
b RIEAIZ (K 2).,
22 P19 @i F 5 4Lt 2 F GATA4 Fo ¢TnT
mRNA &k K89 % 4L

Real-time PCR /7 E 45 R iR, 7E0fkDay
6.8.10 Kzilll GATA4 FRik/KF-, DT LA AR FE G
TXHA, HAEG 1558 J5 ,Day 6.8 i} 2 44
GATA4 mRNA RIBZEFARITEE (P < 0.05,
% 1), 411k Day 6.8 10 KM% ¢TnT AYFA - tlA]
FERILHE DT BT X A A1 AL, Day 6 5 Day

F1 IEH P19 A0 BE IS 5 e~ AR 22 £ 2
Figure 1 P19 cells is irregular polygon after adhered flat

DT 4

B2 AR ]S SEZE A DT 24 ) o e

Figure 2 The morphology observation of cells in control and DT group at different time
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8 B} 2 41 ¢TnT mRNA BJFRIAE R A G FEE L (P <
0.05,% 1),
2.3 P19 @@ ik F o442 F GATA4 Fo ¢TnT &
B &R KT8y T AL

Western blot #1145 5 2 75434k Day 6.8 .10 i}
WA EAYAERE (K 3), i Gel-Pro Alalyzer
V4.0 ST R FE Zi T AR B (3% 2), el

B (10D ) {E71 : GATA4 7E P19 Z0fa /L1 Day 6.
8,10 #5 i [a] s A9 2 (R IA 4 90 DT AR T 1%
MG, ¢TnT & HFRIBTE P19 4iHd 53 1L 1Y Day
6.8 B, B DT 4K T IE# 41A9 B4, M Day 10
BIPIZ cTnT SRS EF AW E, Gitd R R
J34kDay 6 Day 8 if, WiZH GATA4 Fl ¢TnT 5 13
KB ZERA G2 E X (P < 0.05),

F*1 EBERFEHESEERET GATA4 1 ¢cTnT mRNA 7£ P19 RS L 6.8.10 KB FRIiFKETL,

Table 1 Transcrpition of GATA4 and ¢cTnT mRNA in diabetes-like environment medium and the normal medium on Day

6,8,10 (X£5s)
N GATA4 cTnT
pUE=dinlE]
A1 X} ZH DT 41 P{E XA ZH DT 41 PIE
Day 6 1.00 = 0.04 0.05 = 0.06 < 0.001 1.02 = 0.25 0.12 = 0.03 0.023
Day 8 0.44 + 0.06 0.11 £ 0.04 0.001 0.25 + 0.02 0.07 = 0.04 0.030
Day 10 0.78 = 0.20 0.45 +0.12 0.070 0.71 = 0.21 0.46 = 0.11 0.141
Day6 Day8 Day10
papilcEaEl DT 4 papilcEaEl DT 4 popitcEiel DT 4
GAPDH i e W 36 000
GATA4 Wl s — — e H0000
cTnT S — — [ e 30 000

3 2 2140 GATA4 FleTo T 8 [ k7K F
Figure 3 The protein expression of GATA4 and ¢TnT in two groups

xR2 EBERFIMESEEIET GATA4 F ¢TnT 7£ P19 RS E 6.8.10 KA E [ %% 10D {HEEE

Table 2 IOD values of protein expression of GATA4 and c¢TnT in diabetes-like environment medium and the normal
medium on Day 6,8,10 (X£s)
N GATA4 c¢TnT
WL
AT Xt B DT 21 P{H Xt B DT 21 PiE
Day 6 0.69 + 0.09 0.40 = 0.06 0.009 0.79 + 0.05 0.39 £ 0.08 0.002
Day 8 0.75 £ 0.08 0.25 + 0.03 < 0.001 0.54 + 0.07 0.37 £ 0.05 0.025
Day 10 1.05 £ 0.07 0.92 +0.13 0.185 0.68 + 0.03 0.72 £ 0.04 0.236
3 Wi R e R A BE A St 2k A5
Y, e

CHD 7 Hh A= BREE 81 T8 7, A Sy v P
5 B LUFILEREASET R, K% 0.8%,CHD
8 A AL A T8 B T e BB 2 PR
e AR A A2 1 I 2B ) Lo E R B4 XU, O, 4
HRATE A WO RO 22 B PGDM, B 5% K A iR
A BRI ZeRER R 5 DRI IR LR E fe 22 WL
IR DR 248 K B R dlad o Hr e
ISR, KB H 2GSl A T 3958 1T

1% AR FE A AN RIS Y P19 20 [ O UL i
bt R R R, WA W2 A R4
REMERIA SRR ONERTE R C 2R

GATA4 Jj& GATA FHHR e IR T FKIR M — 01, #E
ONEEE A EZMEH, ZIF58 KB H GATA4
FLRA AN FRARIA 2748 | i om S AR 5 A2 CHD
F A RAIL A E AN IR B FRE T LA
S LA A BB LS e TT 2 D WUVRE R i
Yy, RN IAACE AT LA T fi# P19 Al a].Co L
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I RR B . AR EE R R GATA4 5
cTnT 7EZEME IR EE TR IR BN 192 T8 35/ T[] 1) [1]
B IE R IRAL, X BRI ST T P19

g2 I 100 o A 8= 7 o e <87 % (22 %3] s I B

R G, S I MU A3 s A v e,

IHUARIE H 0 A/ R R I Bl A 38 A= R4y

T, TR IE & a9 R arid sh e w2

5 [ =R R PR v 7 B AR g PR D e

I T 5 R P A A et 22 | T 75 S A 1

T3PS TN T e A A B A AR RN O

T-HEH Bax/Bel-2 R LA ALEE S T IE,

TN EALR IR & A . P19 i E ki R a2

WEIRSE RS2, B T o AkRe y, H 5 2R o AR ¢

HSE R RIA Rl T R
Zabihi SIS IR SORE PR P T D v

A B 8 BOR BRBR BT IE A A E L

R AR AS PN R AR A A PR - A R 50 A1,

iR 1 T ] DA A A IE S e ) R A . XN T

ZERIAE R R I ) LS /R B A BIL ) 5 2t A0

WS B AR BE R T A G . IR A AR T

Tl A& A5 AT LA IS HE R PR EE XS P19 41 e 531k

HIAFISZ I 2 A E SR oI5 1w .

R LR, ARWFSTUESE T IO PRI B S %)
P19 4l a1 Co LA AL 40 F = A SR sz e, FLidE
O NLEL S K7 GATA4 FLOWURE AR &) TnT (1)
PR T WOrF AW f0 BE AR DT M R BR B8 5
O Z TR SC AR, A B i 5 CHD 1)
FIRPLEISEHE T Z%

(5% 30k ]
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