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FIGURE 4 | The analysis of tdTomato™ cardiomyocytes with different ploidy. (A,A1) Immunostaining for tdTomato with DAPI on P7 isolated rod-shaped cells of
Thnt2-Dre x Aurkb-rox-tdTomato ventricles. Scale bar = 20 pm. (A2) Quantification of nucleation and ploidy proportion on P7 isolated rod-shaped cells of
Tnnt2-Dre x Aurkb-rox-tdTomato ventricles. (A3) Relative fold change of tdTomato™ proportion on P7 isolated rod-shaped cells of Tnnt2-Dre x Aurkb-rox-tdTomato
hearts in each nucleation/ploidy proportion. n = 3, *p < 0.05vs. 1 x 2n; #p < 0.05vs. 1 x 4n; &p < 0.05 vs. 2 x 2n. (B) Representative images (B1) and
quantification (B2) of Aurkb protein expression in sorting diploid (1 x 2n) and tetraploid (2 x 2n) tdTomato™ cardiomyocytes from P7

Tnnt2-Dre x Aurkb-rox-tdTomato ventricles, analyzed by Western blotting. GAPDH was used as control. n = 3.

contractility. Intriguingly, in our study, cardiomyocytes in
different regions of the same ventricle still showed different
proliferative potentials; distinct papillary muscle revealed higher
tdTomato™ cardiomyocytes than compacted ventricle, which
might be relative to the stiffness of cardiomyocytes arrangement.

Based on the new definition of cardiomyocyte renewal, we
have focused on the controversial issue of whether cardiomyocyte

renewal rates were higher after injury than under normal
conditions. Consistent with other reported proliferation-tracing
systems (Hesse et al, 2012; Ali et al., 2014), we provided
further evidence that cardiomyocytes proliferation potential
was stimulated after apex resection neonates, while there were
no increased tdTomato™ cardiomyocytes after MI in adults.
Owing to the overestimated limitation of the Aurkb-tdTomato
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MI model

FIGURE 5 | The proliferation potential of cardiomyocytes after apex resection or myocardial infarction. (A) Schematic figure showing the procedure of apex resection
(AR) on neonatal hearts. (B) Representative image (B1) and quantification (B2) of tdTomato™ cardiomyocytes rate in different regions of apex resection or sham
hearts; apex resection was conducted at P1, and hearts were harvested at P7, BZ, border zone; RZ, remote zone; AR, apex resection. Scale bar = 40 um, n = 5,
*p < 0.05 vs. sham; #p < 0.05 vs. BZ. (B3) Single, paired, and >2 clustered tdTomato™ cardiomyocytes of post-AR hearts were analyzed. (C) Schematic figure
showing the procedure of myocardial infarction (M) on adult hearts. (D) Representative image (D1) and quantification (D2) of tdTomato™ cardiomyocytes rate in
different regions of Ml or sham hearts. Ml was conducted at P56, and hearts were harvested at P70, IZ, infarct zone; BZ, border zone; RZ, remote zone. Scale

bar = 40 pm, n = 5. (D3) Single, paired, and >2 clustered tdTomato™ cardiomyocytes of post-MI hearts were analyzed.

o]
N

tdTomato

tdTomato™
Cardiomyocytes Rate(%)

Sham BZ RZ
AR
B Single
=3 Paried and >2

Percent of
clusted cells (%)
2 o
g8 2

N
S

o

Sham AR

tdTomato*
Cardiomyocytes Rate(%)

Sham 1Z BZ RZ
Mi
= Single
= Paried and >2

Percent of
clusted cells (%)

Sham i

system, we distinguished tdTomato™ cardiomyocytes after MI
as single, paired, and >2 tdTomato™ clusters, and no increased
paired and >2 tdTomato’ clustered cardiomyocytes were
observed after MI.

This study highlights the advantages of an Aurkb-
specific proliferation reporter to study cardiomyocyte
renewal regulation and general |utility in other cell
types. Unlike previous reporter tools, we constructed a
new balance between sensitivity and specificity in cell
proliferation assessment. This system provided a new
perspective to address cardiomyocyte renewal in different
heart regions of the early postnatal period and a potential
tool to investigate cardiac regeneration in the adult heart.
Additionally, it should also be noted that there have been
utilized potential of the Aurkb-tdTomato system in the
development and regeneration of other organs and in the
context of oncotherapy.
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Supplementary Figure 1 | (A) Immunostaining for tdTomato with cTnT staining
on P4 Aurkb-rox-tdTomato heart sections with and without crossing by CAG-Dre.
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