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3 Figure S1. 20°C treatment promotes wound healing.

4 A.PCAreveals the differences between the PWD4 CON and PWD4 20°C treatment samples.



5  B. String analysis shows skin development-related genes were enriched in the 20°C-treatment

6  group on PWDA4.



TSNEs show different clusters in unwound and PWD3 skin
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20°C treatment promotes the expression of ELOVL4 in epidermis
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8  Figure S2. Single cell RNA-sequencing analysis of skin wound.
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A. TSNEs show different clusters in the unwound and PWD3 groups.

B. DotPlot shows marker genes of different clusters.

C. ST-seq shows marker genes of the epidermis.

D. Immunostaining shows ELOVL4 expression in the Control, 20°C-treatment, 10°C-

treatment, and 6°C-treatment group. Statistics of average FI of ELOVLA4. Scale bars, 100pm.

N> 5, *p <0.05.
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Figure S3. Functional study of Elovl4-EPA/DHA.

A. Schematic shows experimental design.
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Potential downstream genes of Elovl4

Tnfa, Ccl5, Itgh2, Syk, Cer7, Ccl2, Cer2, Dpp4, Sirpa, Rhoa, Vicam1, Aif1, Tgfb1, Lgals9,
Ptafr, lcam1, Ccl19, Cd47, Cd81, Cxcl12, Corota, Thy1, ll1h, Cd74

B  FeaturePlots show expression of Elovl4 related genes in unwound and PWD3 groups
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Figure S4. Downstream analysis of Elovl4.

A. Alist of the top 5 ranked genes according to their P-values.

B. FeaturePlots show expression of Elovl4-related genes in unwound and PWD3 groups.
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Spatial transcriptome analysis shows increased inflammatory factors on PWD3
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Figure S5. Identification of inflammatory factors.
A. ST-seq shows expression of inflammatory factors in unwound and PWD3 groups.
B. GO and KEGG analysis shows enriched immune response pathways in TNFa positive

epidermal cells. Epidermis development and lipid metabolism are enriched in the TNFa-

negative cells.
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UMAP shows different clusters in D2 skin organoids
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Figure S6. Single cell RNA-seq analysis of skin organoids.

A. UMAP shows different clusters in D2 skin organoids.

B. Dotplot shows marker genes of different clusters.

C. Schematic shows experimental design.
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71  Figure S7. Bulk RNA-seq analysis of skin wound.

A The expression of inflammatory factors reach the peak at 24h
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73 A. Line chart shows expressions of different inflammatory factors in PWDO0-PWDS.
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