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Cell Fate Transition and Determination in Heart Development

YANG Zhongzhou*
(School of Medicine and Model Animal Research Center of Nanjing University, Nanjing 210093, China)

Abstract  Cardiogenesis originates from the cardiac mesoderm during early embryonic development. In the
murine embryo, the transcription factor Eomes appears to activate the transcription of Mesp! in the epiblast at E6.5.
Mesp1 as a master regulator, induces a panel of cardiac specific transcription factors as well as other cardiac genes
that are essential for heart development, which facilitates the specification of cardiac progenitors and formation of
the cardiac field. Subsequently, cardiac morphogenesis involves cell fate transition including neural crest cell transi-
tion into mesenchymal cells during OFT (outflow tract) septation and EnMT (endothelial to mesenchymal transi-
tion) in atrio-ventricular canal development. The latest study demonstrates that the cell fate has been pre-determined
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prior to OFT septation into the base of aorta and pulmonary artery. In this review, we discuss the new findings of

cardiac specification, cell fate transition and pre-determination with underlying regulatory mechanisms. Meanwhile,

some special issues of controversy will be introduced.
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The expression of LacZ is driven by Tnnt2 and Myh6 enhancer, respectively, and the coding protein is specifically localized in the cardiac crescent.
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Fig.1 Whole mount in-situ hybridization examination of LacZ expression (blue) in

the E7.5 mouse embryos (modified from reference [9])



1850

DU JA A

JVR 6 40 B BGPS AR A1 75 5 3 1= A 0 UL A,
BAZMA&E. £15F 0 g, Myh6 ) Thne2
) ZRIE WA AR D LN PR A A R bR . T 4
41 i B g A2 1 A2 (GMT /772 : GATA4/MEF2C/TBXS;
GHMT /77 : GATA4/Hand2/MEF2C/TBXS) /R 17
HIRIENE NI EIRFEE O, BAR, X R L
B, AR LAR B A B R O LA e,

P, EIRIXEEIE K (Nkx2-5. Myl2. Myh6 J%
Tnne2) 5 CoIE R B HEE Ji—A2 O XA 40 i b BT
hFRIE, HH—EHERROFFSEREERA, B2 H
A JE—BACGM RS AN HEA O IX A
O WUAHAIRL O LT A 40 i B R Co LT Bl H D B
22 WA R TR R . 7E 5RO, cTNTH
1AL T 20 BB A B o v, T — ELULAF 4R R 4 2k, &
G H E AL T ULLF b . X AR 0 A R 4R
INEAEC AR G B FIE B R FEAN R R DI RE .

2 LIRS E SRR
AR JUETE A5 A B A i 4 5 2, 0 o

Y

T8 7y B o R o 20 U 440 P [ () SR SR 4B B AR . N
2 9 1+ 1] 78 5 %% A% (endothelial to mesenchymal tran-
sition, EnMT) & Ji5 2 i 38 & & 1 72 71 (1) P9 Bz 48 ffd [
8] 78 5 % 45 (EnMT)! 190,

H AT, X p5 = 88 K G i F2 - EaMT VR 4% 1L
B HUAH N 8 22, OIS FR S b R 21 8] 78 o % AR
(epithelial-mesenchymaltransition, EMT)3S L\, 7&
/NG K B IE9.S, J5 % il JHE (atrio-ventricular ca-
nal, AVC):C A IR 1) P9 52 4t i 2B i 8 7 78, e o4
JSC N V) 70 J5T 248 B 5k N0 PN 0 UL 22 T ) i
R elly)H, % 25 T lAVCH] 0> Y [ #(endocardial
cushion), -2 H ¥ 2 J5 i &R B NG 5 RTG %
2 8] B3 ik (valve) s AVCCr N IREnMT i fi Bl 57 7
2T BRI A T, f2000 D Re IR K
5, SEURERE R T EER/DNREIGE.S AVC
40 L 2H R RN A 2R 5 46 (K12)

EnM T #2 AL BIF 78 BT 308 F - Lo P I P B2 4
JH H B i 7 R S A TR FE EnMTRY . 224, i Ak
TE ORI, O YT IN R 240 e w16 R I TR S 4K (fatty

7 Tt >

A: HEHe (. A’: )5 3l IE O W BEH(AVC cushion), T EINA B2 (5B 7t e (g . 22 (3 9NKx2-5, Som LI £ (3 9BrdUL (s,
ARG RN . TSR TR Y R ) SR LA, S O A BE P B 4L, R EnMTHE 7Lk o

A: HE staining. A’: the atrio-ventricular canal (AVC) cushion. The panel below is the immunofluorescence staining of the area in A’. Nkx2-5 is in

purple for cardiomyocytes; BrdU is in green to display cell proliferation. Arrows indicate the proliferating mesenchymal cells that are derived from en-

docardial cells through EnMT.

E2 NERIERS B =EIRIE I L5 K 4ARELE B (E9.5)

Fig.2 Structural and cellular components of the atrio-ventricular canal in mouse embryo at E9.5
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