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Figl. Generation and characterization of Nppa-rtTA mouse line. a) Schematic showing knock-in
strategy of Nppa-rtTA mouse line by homologous recombination. b)Schematic showing
characterization of Nppa-rtTA by rtTA responding reporter mice TetO-LacZ or TetO-GFP. LacZ or
GFP is expressed after doxycycline treatment (+Dox). c) X-gal staining of E12.5 to E14.5 Nppa-
rTA;TetO-LacZ heart sections. d Whole-mount fluorescence view of Nppa-rtTA;TetO-GFP mouse
hearts. Inserts are bright-field images of same hearts. Dotted lines indicate epicardium. e
Immunostaining for GFP and TNNI3 on Nppa-rtTA;TetO-GFP heart sections showed GFP is highly
enriched in trabecular myocardium (TM) but sparse in compact myocardium (CM). Each image is
a representative of four individual samples. Scale bars, 5000um (white or black); 1000um
(yellow)
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Fig2. Trabecular myocardium develops into the inner myocardial wall. a) Schematic diagram
showing the genetic labeling strategy of Nppa+ cardiomyocytes by tet-on system. After
doxycycline (Dox) treatment, rtTA binds to tetO promoter and drives Cre expression. Cre-loxp
recombination leads to tdTomato expression. b) Schematic diagram showing the time point for
doxycycline induction and tissue analysis. ¢) Immunostaining for tdTomato and TNNI3 on E15.5
heart sections. Arrowheads indicate a small number of Nppa+ cells (tdTomato+) in compact
(Comp.) myocardium. Dotted line indicates border between trabecular (Trab.) and comp.
myocardium. Quantification of the percentage of tdTomato+ cardiomyocytes (CM) in Trab. or
Comp. layer is shown on the right panel. Data are meanl+[s.e.m.; n(0=04. d) Whole-mount
bright-field and fluorescence views of hearts collected from Nppa-rtTA;tetO-Cre;R26-tdTomato
mice. Dotted lines indicate the outline of hearts. e) Immunostaining for tdTomato and TNNI3 on
heart sections. Dotted lines indicate epicardium. Nuclei were stained with DAPI. Each image is a
representative of four individual samples. Scale bars, 1000um in ¢; 5000um ind, e
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Fig3. Inhibition of fetal compact myocardial expansion results in prominent trabeculae and
thin compacted layer of postnatal heart. a) Schematic figure showing generation of Yap1 gene
deletion in Hey2+ cells by tamoxifen injection at embryonic stage. b) Immunostaining for YAP1
and TNNI3 on postnatal day 7 (P7) control and mutant heart sections. Although YAP1 is detected
in the inner myocardial wall (IMW) of both control and mutant hearts, YAP1 is reduced in the
outer myocardial wall (OMW) of mutant heart compared with that in the control heart. c)
Hematoxylin and eosin (H&E) staining of heart sections from P7 control (left) and mutant (right)
mice. Inserts indicate whole-mount images of hearts. d) Immunostaining for TNNI3 and pHH3 or
EdU on control and mutant heart sections. Yellow arrowheads indicate proliferating
cardiomyocytes in the magnified inserts. e) Quantification on the percentage of pHH3+ or EdU+
cardiomyocytes is shown on the right panel. f) Echocardiographic analysis of heart function
showed a significant reduction of ejection fraction and fractional shortening in the mutant,
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compared with the control. *P0<00.05; nO=04 for mutant and nO=05 for control. g) Cartoon image
showing hybrid myocardial zone in the postnatal heart derived from trabecular layer and
compact myocardium. The hybrid zone (yellow) is interposed between the inner myocardial wall
(blue) produced mainly by trabecular coalescence and the outer myocardial wall (red) produced
by compact myocardial expansion. RV right ventricle, LV left ventricle, VS ventricular septum; Pa.
papillary muscle. Scale bars, 10mm (black or yellow); 1000um (white)
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