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Fig. 1 Immunofluorescence staining of human embryonic stem cell markers: Nanog, OCT4, SOX2
The results of immunofluorescence staining of human embryonic stem cells are shown in the figure. The cells in the visual field all expresse the stem

genes Nanog, OCT4 and SOX2, indicating that the stem cells were in good condition on day 0 of differentiation.
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Fig. 2 Expression of specific markers of cardiac progenitor cells and cardiomyocytes

(a) Cardiac progenitor cells Isll isotype control group did not express Isll on the 7th day of differentiation. (b) Cardiac progenitor cells Isll

expression positive rate was 99.8% on the 7th day of differentiation. (c) Cardiomyocytes cTnT isotype control group on the 14th day of differentiation,

the background of positive expression was 0.19%. (d) The positive rate of cTnT expression on the 14th day of differentiation was 84.4%.
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Fig. 3 Detection of glycolytic capacity of cells during differentiation

(a) Embryonic stem cells,cardiac progenitor cells,and cardiomyocytes glycolytic stress test typical hippocampal curves,showing the changes in three

types of extracellular acidification rate (ECAR) over time. The measured value of each point in the figure is shown by mean value xxs, 7=5.

(b) According to the cell glycolysis stress curve, the basic glycolysis, maximum glycolysis, and glycolytic capacity reserve of different cells are

calculated. The data in each column of the histogram are shown as the mean value x+s, 7> 5. The significant difference P value was calculated by the

student's #-test, * represents P<0.05, ** represents P<0.01, and *** represents P<0.001.
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Fig.4 Cell mitochondrial stress test during differentiation

(a) The typical hippocampal curve of embryonic stem cells, cardiac progenitor cells, and cardiomyocytes mitochondrial stress tests shows the changes

in the oxygen consumption rate (OCR) of three types of cells over time. The measured value of each point in the figure is shown by the mean value

x+s, n>4. (b) Calculate the maximum respiratory capacity and respiratory reserve value of different cells according to the cell mitochondrial stress test

curve. (c) Calculate the mitochondrial basal metabolism index according to the cell mitochondrial stress test curve, including basal respiration, ATP

generation, proton leakage. (d) Calculate the coupling efficiency of different cells according to the cell mitochondrial stress test curve, that is, the

ratio of ATP production to basal respiration. The datas in each column of the histogram are shown as mean value xts, n>5. The significant difference

P value was calculated by the student's #-test, * represents P<0.05, ** represents P<0.01, and *** represents P<0.001.
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Metabolic Phenotyping to Identify Cellular Transitions During Cardiomyocytes
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Abstract We performed directional differentiation of human embryonic stem cells into cardiomyocytes. In order
to explore the mechanisms of cell metabolic phenotype conversion during cardiac lineage differentiation, we
conducted real-time quantitative detection of glycolytic and mitochondrial oxidative phosphorylation capabilities
of embryonic stem cells, cardiac progenitor cells, and cardiomyocytes during differentiation. GSK3 inhibitor
CHIR99021 and Wnt signaling pathway inhibitor IWP2 were used to differentiate human embryonic stem cells
into cardiac progenitor cells and cardiomyocytes. Immunocytochemistry was used to detect the expression of
human embryonic stem cell markers. Flow cytometry was used to detect the markers of human cardiomyocytes
and cardiac progenitor cells. Extracellular flux analysis was used to test the energy metabolic phenotype of human
embryonic stem cells, cardiac progenitor cells, and cardiomyocytes. The stemness of human embryonic stem cells
remains stable and all express Nanog, OCT4 and SOX2 cell markers. During the differentiation, more than 99%
cells expressed cardiac progenitor cell marker Isl1 on the 7th day, and more than 83% of cells expressed the
cardiomyocytes marker cTnT on the 14th day. Human embryonic stem cells have the strongest glycolytic
metabolism capacity, while cardiomyocytes have the strongest mitochondrial oxidative phosphorylation
capability. Cardiac progenitor cells are in the transition stage of the two ways of metabolism. During the
differentiation of human embryonic stem cells into cardiomyocytes, cells gradually loss the glycolytic capacity,
while the mitochondrial oxidative phosphorylation capacity gradually increases, followed by the cell metabolic
phenotype conversion. This research aims to optimize the method of directional differentiation of human
embryonic stem cells into cardiomyocytes, reveal the transformation of differentiation-dependent cell energy

metabolism, and provide a basis for theoretical research and clinical treatment of cardiovascular diseases.
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