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Expression of nodal modulator 1 gene during development of rat embryonic hearts
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[Abstract] Objective:To investigate the change of nodal modator 1 (NOMO1) gene mRNA expression and its location during the
development of rat embryonic hearts,and to explore its significance in embryonic heart development. Methods : Twenty-four pregnant
Sprague-Dawley rats were randomly divided into 6 groups (n=4),embryonic hearts were obtained on the 12",15", 16", 17" 19" 21"
day in pregnancy. Real-time quantitative reverse transcription polymerase chain reaction (real-time PCR) was used to reveal NOMO1
gene mRNA expression, and fluorescence in situ hybridization (FISH) was used for its positioning analysis. Results: With the
development of rat embryonic hearts,the expression levels of NOMO1 gene mRNA were from weak to strong signs of abating and its
peak was on 16" day. NOMOI1 gene was mainly expressed in the epicardium,while it was not detected in the myocardium,
endocardium and heart valves. Conclusion:The expression of NOMO1 gene is dynamic,and it may play an important role in the fetal
heart development.
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1.1 ##

fa R BAT SD KR 48 1, R I R R R 45058
SRR R EBEDL >R 6 41, TR AT R4 4
Ho MEMEREE 11 Hel, 1 18.00 &%, Ik H % R
AR, B IC AR YRS 0 K (DO) ., Fififs 43 il 7E
4T 4% D12.D15.D16.D17.D19 D21 i}, 10% 7K 4 &
PRI T ) OV MG, BBOEL OO, R TRI 38 i Bk
—2HR AR FHAE real-time PCR K | Y& 03 % J5 A7
T-80CUKFETF I ; D3 —FHIAE FISH £, 2858
OCT 13 J5 A7 T—-80°CYk A& 5 F , real-time PCR 2E
56735857 : TRIzol (Invitrogen 23 &) , SE[H) | 3807 SR
& SYBR Green PCR Master Mix (Roche 23 #] |, ¥
1), 519 H Invitrogen 23 F] S A, DEPC 7K (Sigma 2y
Al 95E) . FISH SERHAR] . FITC (AR 7O ER)
PRIC ISR T TRER ST i L N i A "I B L, B
EME . W2 DAPT QL A0 . SR 458 %
PBS SSc (1l ], 5 ) , OCT fLHE 7] (SAKU-
RA AH], L H) , Lo K Il (R B R A H,
FiE)
12 7%
1.2.1 A BRIRAT 25| Mrik it

NOMO1 3% #% 1 W # & J¥ 51 .5’ -FITC +
TAGACAGATACTCGGAGGAAGTGATTACATT -3
19 751 .NOMOL {51 4 . 5" -CTACGTCCTGC-
CGCAAGTGT-3", FiiF5 |4 .5 -CGCGATGTCTTGCT-
CAGGTA -3’ PCR 7##J 100 bp;GAPDH(NZR) I
519 .5'-GGGCTGGCATTGCTCTCA-3", FiiEs |49 .
5'-CTGTAGCCATATTCATTGTCATACCA-3' ,PCR
170 bp, LA BRI SIS,
1.2.2 % RNA R i# 4 %

K TRIzol i FIEAT 5 RNA $2H, ik ik
F o4 20pd, $ R & 15 454E, FH One Drop
Spectrophotometer Kl RNA 7K>F-: D(260 nm)/D(280
nm) FUIE A 1.8~2.0 #¢4E, D(260 nm)/D (280 nm) Lt
B> 2.0 #A%:, Wi FH DEPC 7K J5%% RNA ¥R B
1.2.3 real-time PCR

FNARZ K 25 wl F145 ¢cDNA 2 pl,SYBR Green
Mix 12.5 wl, F#E514 0.75 wl, FiE514 075 wl,
DEPC 7k 9ul, UL GAPDH KN =M, R ABI
7500 System HAT RN, K& 50°C 2 ming
95°C 10 min;95°C 15 5,60°C 1 min (40 ME¥);

95°C 15 5,60°C 1 min,95°C 15 5,60°C 15 s (WefEys
k) . PCR AOZ5 5 Cycle threshold (Ct)#E4711
B, T mRNA AR IR R WA 27420 JE1T i
[ A ACt= Ct gagsem—Ct pyzsepn—3AH FME(— B 5
—2H i M) 1.

1.2.4 FISH #

WRHG O I 285 4% 22 5 H B [ 5 , 20%~30% )i
R K , OCT B35 KR U1 R ALt AT 22 0] |
RIEZ) 4 pm, DGR A B VIR T 4%
Z W [, DEPC /K IE0E, B & A BHHEAL, IR A7
=384 ] PBS =3k DEPC /K= 3E, 1% 2 B WS
[l %€ , DEPC /K= ¥k, 70% 5 /2 x SSc 80°C 7% 1
2 min, CEEBBREEMIIK ,40°CTIALAE 2 h,40°CHAC
W, A A VR (SSe WA ) , DAPL YL 0, J5ifi 2458
% FIPBS 0%, Proc VR KB il B 5 A4
WA WA E A PR R, FJi RURAE D i i
B PR,

13 %itsss

K H SPSS11.0 AT B -1 TG0 24 AT, 3K
P DI + ARUEZE (X = s)FoR , Z %R Hu i H
PP 2007, PRI LR ¢ R0, P <
0.05 AEFAGITEE L,

2 5 R

2.1 real-time PCR 7 &4 NOMO1 & B 72 X R4t
B R ) B A RE RS IR LE LR P 6 RGA F

NOMO!1 % Al mRNA 7E 4 §ik D12.D15.D16,
D17.D19 K21 fRRJGC R 54 R0k | HR AR
16 D12 JHAZ T THE , D16 35 i D17 D19 &t
TR (FE 1), NOMO1 # [H mRNA A X 3 ik &
(NOMO1/GAPDH) & D12 (1.02 + 025),D15 (1.60 +
0.18),D16(1.96 + 037),D17(143 + 027),D19(1.13 =
0.16),D21(1.23 + 0.27),D19 5 D21 #i[a] % F T4t
THERE (P> 0.05) , R AR R ZE R A G2
B Y (P<0.05),
2.2 FISH #1 NOMO1 & B £ X R 4k R F) & 4
FE RG240 22 P 04 A5 Rk

FISH 45 R Wor , #EKE4E IR D12.D15. D16,
D17 D19 D21 FRR.CHELLZI NOMO1 S #414
Fik, BRI TN TR CNUZ , DR, O
TR AL R WA (] 2) .
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Figure 1 mRNA expression of NOMO1 gene in embryonic heart

of rats
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Figure 2 Expression of NOMO1 gene in pregnancy D19 em-

bryonic heart of rat
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LRI EGF 183405 Ras Fll MAPK 342 AiE ik
MAETE RO NE/NGE IR & &, 7540 Crescent
Shh/Thh 5575 51 %A1 A2 388 32 AH O (1.0 IR S R
FEIRMAE HEONEH ARZIE A, 11 WNT  Notch 1

BT o WEAR A IR T H R G 2 B R
AU Nodal 3 5187% ActR I B,ALK4 2 EGF-CFC
A2 RO Smad2 Smadd 77 AE A= y2E4800 , T
TEAHESI YRGB 1 TP IR ZE RN IRZ 75 S
T EEMAEAS, l AT B 1 Nodal 15510 5
DIER B VIR, B &I, NOMO1 FE [H 2wt
F R R Z BN S 510 % Nodal {55l E AR
AR SY , HA T Nodal {55 1EH
NOMO1 7£ iR 2 1 N IR J2 8 & & o 78 3 1l
Nodal {555 18§ 2, [H L ,NOMO1 3 K £ ik 5
Nodal {555 B RIEASC, (HHXFO LA AE K
MEB UL AT B A ERAEE
AR N 3z A 22 D8 A H AR i D)
TEWCCE, AR KE = B R E S OIS
2 SERIBIE R I NOMOT Jt K 75 28 8] b i 2
HONH LR RR I R BUTE P19 4 b i Bk
ik NOMO1 FEH 5, 3 T o-MHC [R5, 1 a-
MHC S S e ] TR IR 2 (0 LG A ) 43 Ak i iRl
R, #2718 NOMO1 7] e i 4] o-MHC 453 [ 3%
IR0 P19 A0 ) O LAR A AL . H R A
ULEA ¢ NOMO1 5 K 5 .0 i & B 9 AH G Sk i
i, I, A 9838 ] real-time PCR 2 FISH 4% R4y
BT NOMO1 FE FI7E R ARG D P ) Feak i 0 . 465
R, FISH £ A 428 NOMO1 FE[K mRNA F 53
KT AME AR ILZ O B U IR IR A b o
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R, A5 5000 & A B VI real-
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