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Figure S1 (related to Figure 1). Localization and lineage tracing of epicardial 

adipocytes in zebrafish. (A) Z-projection of a kdrl:HRAS-mCherry zebrafish heart, 
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showing vascularization of adipose tissue with coronary vessels, visualized by Bodipy 

staining and mCherry immunostaining, respectively. Scale bar, 200 µm. (B) Z-projection 

of a zebrafish heart, in which autonomic nerves and adipocytes were visualized by 

immunofluorescent staining of acetylated tubulin (Actub) and staining with Bodipy. Scale 

bar, 200 µm. (C) Schematic illustration of Cre-mediated pulse-chase lineage tracing of 

Tcf21+ proepicardial cells. (D) cryaa:EGFP; tcf21:Cre-ERT2; ubb:loxP-EGFP-loxP-

mCherry larval hearts (arrows), treated with 4-hydroxy tamoxifen (4-OHT) and ethanol at 

1-2 dpf. Ubiquitous expression of EGFP and tcf21-derived mCherry expressing cells 

(arrowheads) were examined by immunofluorescent staining at 5 dpf. Scale bar 30 µm. 

(E) Bar graph showing numbers of tcf21:Cre-ERT2-traced cells in the ventricle at 5 dpf. 

Data are presented as mean ± S.E.M. n indicates number of animals. 
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Figure S2 (related to Figure 2). Expression of white and brown adipocyte markers 

in zebrafish epicardial adipocytes. (A-D) Confocal images of whole-mounted zebrafish 

hearts, immunostained for Ucp1, Prdm16, Hoxc8, and Hoxc9, and stained with BODIPY 

558/568 C12 and DAPI. White arrowheads indicate nuclear localization of the proteins in 

adipocytes. Scale bar, 10 µm.   
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Figure S3 (related to Figure 2). Higher content of active mitochondria in zebrafish 

eAT, as compared to white adipose tissue. (A) Confocal images showing epicardial 

adipose tissue (eAT) and abdominal visceral adipose tissue (vAT) explants, in which 

active mitochondria were labelled with mitotracker deep red (MTDR) and 

Tetramethylrhodamine, methyl ester (TMRM). Scale bar, 50 μm. (B) Bar graph depicting 

lower percentages of TMRM-positive adipocytes in vAT explants. (C, D) Bar graphs 

depicting lower densities of TMRM (C) and MTDR (D) positive mitochondria in eAT and 

vAT adipocytes. n indicates number of animals in (B) or number of analyzed adypocites 

from five fish per condition in (C, D). Data are presented as mean ± S.E.M. **p < 0.01, 

***p < 0.001, two-tailed t-test. n indicates number of animals. 
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Figure S4 (related to Figure 3).  Gating strategy of adipocytes. eAT (A) and vAT (B) 

were isolated by flow cytometry for analysis of thermogenesis activity by ErthermAC. 
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Figure S5 (related to Figure 4). Assessment of cardiac development and 

homeostasis gene expression in epicardial adipocytes by flow cytometry and 

immunofluorescence. (A and B) Subpopulations of adipocytes from epicardial fat, 

labelled with LipidTox and DAPI (A) express Hoxc8, cTnt, and Tbx20 (B). (C) Bar graph 

depicting percentages of Hoxc8+, cTnt+, Tbx20+, and cTnt+Hoxc8+ per total adipocytes 

in the eAT. Data are presented as mean ± S.E.M. n indicates number of animals. (D) 
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Majority of vAT adipocytes were Hoxc8+, but did show detectable cTnt or Tbx20 

expression. (E) Representative images of dissociated epicardial adipocytes, visualized 

by lipidTox accumulation, some of which express cTnt, detected by immunofluorescent 

staining. Arrowheads indicate adipocyte nuclei. Scale bar, 4 µm. Upper panel showed 

epicardial adipocyte co-expressed cTnt. cTnt was not detectable in adipocyte shown in 

the lower panel. White arrowheads indicates adipocyte nuclei labelled with DAPI. 
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Figure S6 (related to Figure 5). Top 20 most differentially expressed genes in young 

zebrafish and aged human eAT, as compared to classical white adipose tissues, 

identified by RNA sequencing (RNA-Seq). Fold changes of all orthologues, indicated 

by Ensembl gene IDs, are displayed as log base 2 values. 
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Figure S7 (related to Figure 6). Highly represented pathways of up- and 

downregulated genes from cross-species analysis of whole transcriptomic profile 
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of eAT. (A and B) Enriched pathways associated with downregulated (A) and 

upregulated (B) genes in aged as compared to young mouse eAT. (C and D) Significantly 

overrepresented pathways based on gene clusters with similar expression in human and 

zebrafish (cluster 2 and 6 from Fig. 6E) (C) or those with similar expression in human and 

mouse (cluster 1 and 4 from Fig. 6E) (D). All pathway enrichment analyses were done 

using KEGG and REACTOME databases. Enrichment is expressed as the -log[P] 

adjusted for multiple comparisons. Only DEGs with log2 fold change score more than 0.6 

were included in the analysis.  

 


