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SUPPLEMENTARY FIGURES 
 

 

 
 

Supplementary Figure 1. The schematic diagram of group- and single-housing conditions. G: group-housed fish, S: single-housed 
fish. The hatched fish were kept at two different densities until three wph: 1 and 40 fish per S-tank. After three wph, all the fish were kept 
individually in L-tank. 

 

 
 

Supplementary Figure 2. Kaplan–Meier survival curves for each of the three independent lifespan measurements. The 

hatched fish were reared at a density of 1 or 40 fish per tank (A) or 1, 2, or 10 fish per tank (B) until 3 wph. After 3 wph, all the fish were 
reared individually. The age at which the fish reached the young adult stage was defined as zero weeks of adult age. The percentage indicates 
the rate of increase in the average lifespan. *, p < 0.05; **, p < 0.01 by log-rank test. G: group-housed fish, S: single-housed fish, N: the 
number of fish analyzed. 
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Supplementary Figure 3. Venn diagrams of the DEGs (> 1.5-fold change, padj < 0.01) between stage I and stage IV, and GO 
terms enriched in the common up/down-regulated genes in testes. G: group-housed fish, S: single-housed fish. 
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Supplementary Figure 4. Venn diagrams of the DEGs (> 2-fold change, padj < 0.01) between stage I and stage IV, and GO 
terms enriched in the common up/down-regulated genes in ovaries. G: group-housed fish, S: single-housed fish. 
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Supplementary Figure 5. Venn diagrams of the DEGs (> 3-fold change, padj < 0.01) between stage 1/2 and stage 6, and GO 
terms enriched in the common up/down-regulated genes in male juveniles. G: group-housed fish, S: single-housed. 
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Supplementary Figure 6. Venn diagrams of the DEGs (> 3-fold change, padj < 0.01) between stage 1/2 and stage 6, and GO 
terms enriched in the common up/down-regulated genes in female juveniles. G: group-housed fish, S: single-housed. 
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Supplementary Figure 7. Changes in the expression of genes associated with GO terms that are enriched in the DEGs 
between group- and single-housed fish. (A) Example of expression of the cellular anatomical entity morphogenesis/regulation of RNA 
splicing-associated genes that were enriched among the common DEGs (stage 1/2 vs. stage 6) between group- and single-housed fish. TPM 
values are shown. tardbpa, TAR DNA binding protein a; sox11, SRY-box transcription factor 11; celf3a, Elav-like family member 3a; nova2, 
NOVA alternative splicing regulator 2 (B) Example of the expression of muscle structure development/pyruvate metabolic process-associated 
genes that were enriched among the DEGs with higher expression in the single-housed fish than in the group-housed fish in stages 1-4. TPM 
values are shown. chrna1, cholinergic receptor, nicotinic, alpha 1; myog, myogenin; tnnt2e, troponin T2e; pygma, phosphorylase, glycogen, 
muscle A; gck, glucokinase; gatm, glycine amidinotransferase; tecra, trans-2,3-enoyl-CoA reductase a. (A, B) G: group-housed fish, S: single-
housed fish. 


