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Figure S1. CD276 (B7-H3) expression across diverse cellular subpopulations in HCC tissues

and PT tissues.

(A) GEO database analysis reveals the differential expression of CD276 (B7-H3) between HCC

tissues and paired PT across various cellular subpopulations, including T cells, myeloid cells,

endothelial cells, hepatocytes, NK cells, neutrophils, fibroblasts, B cells, epithelial cells, cycling

cells, plasma cells, and mast cells.
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Figure S2. Single-cell RNA sequencing analysis of cellular distribution in HCC tissues and

paired PT.

(A) Single-cell transcriptomic data from HCC tissues and paired PT were retrieved from the Gene

Expression Omnibus (GEO) database and subjected to unsupervised clustering, with results

visualized via UMAP dimensionality reduction. (B-C) Based on the clustering in Panel A, known

cell type-specific marker gene expression patterns were compared to the marker gene profiles of

each cluster, enabling biological annotation into twelve major cell types. (D) T cells extracted

from Panel B underwent secondary annotation and unsupervised clustering, with the results

visualized through UMAP dimensionality reduction. (E-F) The clusters from Panel C were further

compared with known cell-type-specific marker gene expression patterns, leading to biological

annotation into three principal T cell subtypes. (G) An analysis of the GEO database was

conducted to compare the levels of CD8+ T cells in HCC tissue samples exhibiting different

CD276 expression levels. The results revealed that the proportion of CD8+ T cells in the low

CD276 expression group (CD276_low) was markedly higher than that in the high CD276

expression group (CD276_high).
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Figure S3. Elevated Expression of B7-H3 in HCC

(A-C) Multiplex immunofluorescence staining illustrating the expression and spatial distribution

of the epithelial marker PanCK (green), B7-H3 (red), CD8 (cyan), PD-1 (purple), and nuclei

(DAPI, blue) in HCC and adjacent non-tumorous tissues. Scale bar: 400 μm; zoom-in scale bar:

100 μm.
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Figure S4. B7-H3 Inhibits the Cytotoxic Function of CD8+ T Cells In Vitro and Facilitates

the Induction of an Exhausted Phenotype

(A) Western blot analysis of B7-H3 overexpression (OE-B7-H3) efficiency in SK-Hep-1 cells and

knockdown efficiency in PLC cells following transduction with various shRNAs, accompanied by

semi-quantitative densitometric assessment. β-actin was used as an internal loading control. (B)

Flow cytometric evaluation of CD8+ T cells after co-culture, determining the proportions of

GzmB+, Perforin+, PD-1+, and Tim-3+ cells, followed by quantitative analysis.
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Figure S5. In vivo safety and tolerability assessment.

Line graphs illustrating the dynamic changes in the tumor-free body weight of the mice across the

different treatment groups over the course of the experiment. Body weights and tumor volumes

were recorded every 3 days, and tumor-free body weight was calculated by subtracting the

estimated tumor mass (1 mm3 ≈ 1 mg) from the total body weight. No statistically significant

differences in body weight were observed between the treatment and control groups.
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Figure S6. Tunicamycin does not impair HCC cell proliferation.

(A-D) Growth curves (OD 450 nm) of Huh7, PLC, SK-Hep-1, and Hep3B cells treated with

DMSO or tunicamycin over 72 hours. No significant differences between groups.
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Figure S7. Direct comparison reveals that pharmacological inhibition of glycosylation

reverses B7-H3-driven CD8+ T cell exhaustion.

(A-D) Flow cytometric quantification comparing the functional status of CD8+ T cells co-cultured

with SK-Hep-1 and Hep3B cells. Tumor cells were transfected with a B7-H3 overexpression

plasmid and treated with either DMSO (OE-B7-H3 + DMSO) or the global inhibition of N-linked

glycosylation, tunicamycin (OE-B7-H3+tunicamycin). The data illustrate that while B7-H3

overexpression (DMSO group) significantly promotes an exhaustion phenotype, the specific

inhibition of N-linked glycosylation (tunicamycin group) effectively reverses these effects, leading

to a marked reduction in the exhaustion markers PD-1+ and Tim-3+, and a concomitant restoration

of the cytotoxic effector molecules GzmB+ and Perforin+. Statistical significance was determined

by Student’s t-test.
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