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Supplementary Figure 2. HER3 antigen-specific immune responses induced in M-HIFU treated JC-HER3 tumor-bearing mice. 

Twenty-four days after JC-HER3 cell inoculation to female HER3 transgenic mice (13 days after M-HIFU  treatment), mice were euthanized, and spleen and blood were 

collected for the assays. A) IFN-gamma production by splenocytes was assessed by ELISpot assay. Average values of spot numbers for medium, HIV, HER3 peptide of ECD, 

ICD and mix (ECD+ICD) are shown. n=5 mice for each group. Bars represents SD. B) Anti-HER3 antibody in the serum of mice were evaluated with Cell-based ELISA, in 

which 4T1-HER3 cells (HER3-positive) and parental 4T1 cells (HER3-negative) were used for labeling with serial dilution of mouse serum. n=5 mice for each group. Bar 

represents mean SD.
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Supplementary Figure 5

Supplementary Figure 5. Graph-based clustering of tumor-infiltrating leukocytes and Cluster Annotation. Established MM3MG-HER2 

leg tumors in BALB/c mice were treated with T- or M-HIFU. Eight days after HIFU treatment, tumors were collected, and alive CD45+ 

Tumor-infiltrating leukocytes (TILs) were isolated from tumor digests by flow-based sorting. scRNA-sequencing was performed using 

Illumina system. Sequencing was performed as described in Materials and Methods. (A) Graph-based clustering is shown. (B) Feature plots are 

shown for cluster annotation. (C) Cluster Annotation was made and shown for TILs from untreated, M-HIFU and T-HIFU treated tumors.
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Supplementary Figure 6

Supplementary Figure 6. Gene Ontology enrichment analysis and KEGG pathway analysis of the differentially expressed genes in tumor-infiltrating macrophages from T-HIFU-

treated tumors. A-C) Differentially expressed genes that were upregulated in macrophages from T-HIFU treated tumors compared to macrophages from control untreated tumors were evaluated for their 

biological functions by GO enrichment analysis. Top 10 GO terms in biological process category (A), cellular components category (B) and molecular function category (C), ranked by enrichment scores are 

shown. D) Differentially expressed genes were analyzed by KEGG pathway analysis. Top 10 Biological Process terms (A-C) or 7 KEGG pathways (D) that were significantly upregulated in T-HIFU treated 

tumors are shown. Only 7 KEGG pathways were significantly different. 
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Supplementary Figure 10
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Supplementary Figure 10. KEGG pathway analysis of the differentially expressed genes in tumor-infiltrating CD8 T cells 

and macrophages.  Differentially expressed genes upregulated in treatment groups compared to no treatment control were analyzed by KEGG 

pathway analysis using Partek Flow software.  Top 15 KEGG pathways for CD8 T cells (A) and top 12 pathways for macrophages (B) that 

showed the highest enrichment scores in the combination treatment are shown.
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A

Supplementary Figure 12. Activation and exhaustion status of T cells infiltrating into remote tumors in mice administered with depletion antibodies. MM3MG-HER2 cells were injected into both the left leg 

(1 × 106) and the right flank (5 × 105) of BALB/c mice on day 0. Established leg tumors were treated with M-HIFU on day 7. Anti-PD-L1 antibody (100 µg /100 µL) or Isotype IgG (100 µg /100 µL) were injected intraperitoneally 

on day 10, 13 and 16. The mice were also treated with depleting antibody for CD4+, CD8a+ and NK cells on day 6, 9 and 14. Mice were euthanized on day19 after tumor inoculation, and remote untreated-tumors were collected. A) 

Immune cell profile was analyzed for each group. B) CD69 and ICOS on residual intratumoral CD4+ cells and CD69, ICOS and granzyme B on residual intratumoral CD8+ cells were analyzed with flow cytometry. C) immune 

checkpoint molecules on residual intratumoral T lymphocytes and Treg population were analyzed with flow cytometry. N=3 mice for CD 4 depletion group, n=5 mice for other groups. Bar represents SD.
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