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Changes of MAPK and Akt signaling pathways in hearts and placentas of aborted fe-
tuses with congenital heart disease
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Drum Tower Hospital of Nanjing University Medical School, Nanjing 210008, China ( Hu Y-L, Email;yali_hu@ hotmail.
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Abstract: Objective To study the changes of MAPK and Akt signaling pathways in hearts and placentas of aborted
fetuses with congenital heart disease (CHD) , and investigate their roles in the pathogenesis of CHD. Methods Ten aborted
fetuses with severe CHD ( CHD group) and 7 gestational age-matched non-cardiac malformation aborted fetuses ( control
group) were enrolled. Western blot analysis was undertaken to assess the expression of p38, p38a, p-p38, MEF2, ERK, p-
ERK, Akt, p-Aki*™*” and p-Aki™* in left ventricles and placentas of the fetuses, while semi-quantitative reverse
transcription polymerase chain reaction analysis was used to detect the expression of p38a isoforms mRNA in hearts. Results
Compared with the heart samples of the control group, the protein expression levels of p38 and its « isoform in 4 cases, p-p38
in 6 cases, MEF2 in 2 cases, p-ERK in 8 cases, Akt in 4 cases, p-Akt™™” and p-Akt™*® in 8 cases decreased, while the

protein expression levels of p-p38 in 2 cases and p-Akt™™®

in 1 case increased. p-p38 protein level in 3 cases and p-ERK
protein level in 2 cases decreased in placentas compared with the control group. The changes of protein expression of MAPK
and Akt signaling pathway in hearts were not consistent with those in placentas in the CHD group. The expression of p38a
isoform2 mRNA showed descent tendency in 4 heart samples with CHD, while the expression of other three p38a isoforms
mRNA was reduced in only 1 sample compared with the control group. Conclusions Dysfunction of MAPK and Akt signaling
pathways is tissue-specific in aborted fetuses with CHD. The perturbed two signaling pathways in hearts may contribute to the
pathogenesis of human CHD. [ Chin J Contemp Pediatr, 2010, 12 (5) ;327 —332 ]
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HLk, IB R 55 2 PVDF JE L 6 5 FH B P (
PR EETT :5% NS W8y ,50 mM Tris, 150 mM NaCl,
0.5 mM Tween-20,pH 7.5) &) 1 h J5,4°C —Hi I}
b, TBST PEME 3 ¥k, B 10 min, —Hi = iR 57
H 2 h J54k%: A TBST BEME 3 ¥k, F ¥k 10 min, ECL
BN G BEG  — PRI : p38 \p38a . p-p38 Erk
p-Exk Akt p-Akt>™*”  p-Akt™® GAPDH #7 {4 ( Cell
Signaling Technology CST), MEF2 #i{ {£& ( Santa Cruz
Biotechnology Inc ), — Fi: ¢ il 2. £ #1 B-HRP
(Thermos Scientific) .

1.2.3  ¥% % RT-PCR 547 p38a RAAKF B
ERIELEHLZ) 30 mg $#2 Trizol ( Invitrogen ) 1 B
PR — A5 4R B RNA, 43 5606 EE 0 22 RNA
(R RE RN AR, e 30 5 st 5 1R & (Invitrogen )
YIS G A cDNA ], p38a S 1 H i R Bt
359 bp, B PR E A S7TC, 51 W ¥ 5 e 5
CCCCGCTTATCTCATTAACAGGATG-3' (F), 5'-CT-
CAGGACTCCATCTCTTCTTGG-3'(R) 5 p38a Ffiihk 2
Hi R Bt 383 bp, VIR R 5T°C 519550 :5'-
CATTTTAAGACTCGTTGGAACCC-3'(F) ,5'-CTCAG-
GACTCCATCTCTTCTTGG-3" (R) ; p38a 41k 3 H
(1 Bt 813 bp, B YEIRE N 59°C, 519751k 5" -
ATGTCTCAGGAGAGGCCCACG-3' ( F ), 5'-CG-
CAAAGTTCATCTTCGGCAT-3' (R) ; p38a SEHifk 4
H iR Bt 860 bp, Z PR R 59°C , 519750 H 2 5'-
ATGTCTCAGGAGAGGCCCACG-3' (F), 5’ -ATCGTG-
GTACTGAGCAAAGTAGGC-3'(R), if PCR ¥ 4%
25 :94°CAEE 5 min, SR 5 L 94°C 30 s, N & 1
TR PE 30 s,72°C 50 s {3 35 ¥k, 72°C ZE fif
5 min, GAPDH {ERNZHR, B IW A Bt 255 bp, 514
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AR p38a IEALIE X p-p38 HIREAR, 45 05,06 2
B p-p38 2>, 07 Jz 09 f¥) p-p38 KT, H
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p38a p38a
p—p38 p—p38
Erk | S Erk
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X IR CHD 4 XTHRZH CHD 41
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S TEARKE.

Gi 224047 ok CHD WK JLC 45 7 20 41
1 p38 .p38a . p-p38 .ERK p-ERK J% Akt p-Akt™*”
p-Akt" " R A B A — B AN X B A
O PR A R OA 1 28k B SV S, O
MAPK . Akt {55 3 % 19 28 46 5 AN 28 CHD 1y & 4
AEERIIKR .

2.4 4 Gl AEALR p38a B H T M A p38a
mRNA HRIZEN

01 ~04 3% 4 FFEAH p38a FA41A 2 mRNA £
X N LA ] 7 B R A, 5 3 AR B K - — 2, T
p38a 7350 3 SRR, A 01 FEARIR e, HAx
3P Bk, AR 3,

3 BRJLOCREZAZR F p38a mRNA BIRIE
Fikht, [ B ML p38a AR 2 mRNA ik 22 5 Hk 0T

3 iFig
i = NS Y I A U R S T G I =919

FEIRA PRI IR, 2 3 2 5% 55 ™
R . H AT 3 A, PR i A 7

P A Dy 4 5] CHD it L5 %0 BREIG L IRZHZT p38a 4 744K mRNA

33K S5 514 Tl S AT RES S CHD 28

p38 MAPK HAT 4 i AL, B o (B .y F1 &, HAp
A EAHL R R, b, p38a EEAFAETOME iR
NI ERE SME AR IESE, 50 R E
(56 R %, p38a FE R R BR /1N B PR A 48k
145 R B WG TR 10,5 d FET-N Y p38a b S
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SV ALANE S TR B A
M F K40 T CHD Ji JL O JE 21 2 p38
MAPK {5538 J% 77+ 23k B9 A2 A8 00, 5 X REA1AH
L, 4 e 28 2H. O WEAEAS p38 S p38a A, i Hr
HEXR BN TTRFELZR. P RAEHONEHR
p38 5538 [ 43 A8 Ak Fir 22 B O 1 X b 22 57 P g
FEE G0 R B B Bt A G, $E R p38
MAPK 4% AT G860 W i 5 101 00 J0E % & 4 L
B, HREH A p38a B 4 Fh A4, AW 57 £
XF 4 FhEAAAR SR BT T 5149, B & RT-PCR
T3 A mRNA KGR 7K -, 45 R 7R 7 X 28 750
TS p38a TR 2 M FRB K R, H CHD B
TE Lo IR 2 rb 1 2% 58 1 00T R4 AT W A2 1) T B
HEAKEHFREE R 8 M p38a HAR 3 A-FH
R EA 1 B A Rk wE b, 72/ B p38a
FLRNA —Fh, 5 NS p38a SA 1A 2 ] 5 1 d3 15 o
T EY I FR TR I A DR SF IR 45 & LR SE R
S5 FATHEN p38ad > S A A TE N 280 EZH 21
[lZeik & LA p38a SEANIA 2 fir %, HIL W5 CHD
M &4 5= &R % Y], MEF-2 ( myocyte enhancer
factor-2) ZZ % J&: MAPK 4% 8 (1) R IRy, H 1
Wiy ¥ FHA p38a #1 ERKS 45, 2 5H 51520
ZE5H R AR i #Rik . Ho, MEF2C #l MEF2A
J& MEF-2 G0 51 H 500 18 & & ol % U1 1 9
AR F MEF2C 28728 /N L0 BEFRE 2R 18 MEF2A
B R B /N RALAEAE — R B R I e 1
N T ARG 9.5 d X FEl " HAZET-, Hernandez-
Torres 240 % 3 p38a itk Ji MEF2 215 % H &
B UL A= s b #8575 T p38a MAPK/MEF2 {5
SHEBETE O R B IR EEER . ARl
FHE MEF2 $i {4 3£ 2235 H 4 A5 51 i) MEF2A
DIz — /N4 B MEF2C K MEF2D, 45 53 i 7R p38a
IKFREARE R 35,2 SO IERE A MEF2 285 3 4 AH
T, E— IS T p38a 5 MEF2 W35 Z [8] 1) 5%
Ui p38a MAPK/MEF2 {5551 B Y 57 # Al BE 5
ANZE CHD RAAFFE— B W FR o A8 HoAth JL A A
H,MEF2 85 [ 33K & JF o i ol A8 X Al fig 2 i T
HAhi& 2 40 ERKS MAPK/MEF2 {523 J £ f (1) 2%
o BLHM, ABFFEH 02 J 04 1 ] B 4K p38 4 1 Ik
D AHJE p-p38 FEARIFAS 43 b, 4D T fiE p38 &
F R IB KT EERRAR B — 7K A 25 e Hog v, 3
BUF 5L b, (R MEF2 25 [ R GRRE
ORI L B SR b R P IR Z A R F
MR E o BB R Erk2 GEIRE /D B
HFIRIZ 92046 o Exk2 3 R S RE B4R 9/ A

2 TR 6.5 d FET- 4 Exk2 JEH
THRESEH I BE SR E A IEH R 7 o FEPR 2878
R, A CHD f—S8 e KA H S0 &A1 (1
NS, CS, CFCS %) H. 45 PTPN11, KRAS, RAFI .
MEK1 ,SOS1 % 3 [H 28 45, i3 #6 58 45 2% 5% i) ERK/
MAPK il % G055 5o 55 i As Ak o e DR/ R
TUHE— S, 0 WA 5 1 3 0 e 4 2 70 56 TR o
5|8 ERK/MAPK {4 S %28 1k S 3 CHD %",
PRRIZM B AT e CHD R HLRI ARz —.
AHFFEAE 10 5] CHD i JLCIELL S R R BLA 8 i35
A ERK/MAPK (915 508055, B4R ik 80% , X
JEAE N CHD S 9] p bR 3 52 36 0F 73 T 45 3]
5P RUE 54N TS, FRRIEW] T ERK/MAPK
fr 5 E 70 T RS NS CHD 1 & A= VAR

PI3K/ Akt Jg: o J2 41 i AR S 38 3k 00 O 2 5
PFad B A SR T R TR AR Akt B 0T L
3 S mTOR A1/ s i GSK3B FOXO 454 if7
O A R . EERTIIHIMER Akl Ak3 ™ 3
DR e 70N B O 2 T 3 6 R 2L /0N, 358 43 /N B BN
i (AT B gt ( ASD)) 2 [ i JUL0 e 45 s 2L A R L 11
RS %S S S S TN O R
R MAHEFE & B9 1] CHD i L0 IE 4140 Akt
5538 % & A8k, Hodh A 5 ) (55.56% ) B A
ASD i # VSD (3R, 53h AL o A5 21 10 4518
ML, BEAN, 5T 0 PI3K/ Akt 5 MAPK {5538 %
KR Y], p38 MAPK 0] F 429845 Akt (%% 55 15 1
T8 K 52 0 LA A A A G, T B R Ak X
p38 WITC ML AVE ' . A HFSE o, W 22 40 p38 . p38a
Ko Akt oy 5XT R AR EL 22 5 B2 TR 222 3 T
BB ARk, BRI IRATA B 2 4 rp Ak 3 i 4y 136
IR FT RE A p38 MAPK 42 el 85 R 1Y F iF
Fiff, X Uil 1 p38 MAPK 5 Akt i j#% 2 [iH]
AR EAE

THYMEAFTE R 2, AT 50 BRI AR L,
Lo AR AR50 7 SR 1 ML R e 1k
F A S, 41 01 ~04 3% 4 MREAS p38 K p-p38 .
Akt Bz p-Akt™™” p-Akt ™ 8 (1R [ 5 1 AR AR
IR B R AL 5 AL TE X 1R TR, 4n 05,06 45
4 MEARNA p-p38 KF-AYAR AL p38 & 115 X |
IR, B 05 .06 Z HM) 8 AMREAI KB ERK A
AT p-ERK FRESE, HEN P ReA PIAp R A . — 2%
NP & i FE B[R SNP A3 5 Al BE 2 5k
FEAFRE RN RGESHES . LR
5K W 4> SUIE R A KB Akl FE R F A
C15674T(1s3730358) 28|52 Aktl & [ 3235 /K F 1
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