Figure legends
Figure 1. High binding affinity of SARS-CoV-2 nonapeptides to HLA-E*0103 and HLA-E*0101 molecules. K562/HLA-E cells incubated with each peptide and β2-microglobulin were then stained with PE-labeled anti-HLA-E mAb and detected by flow cytometry. The red curves indicate K562/HLA-E cells incubated with each SARS-CoV-2 nonapeptide. The black curves indicate HLA-E molecules stabilization with HLA-E restricted HLA leading sequences, which was served as positive controls. The yellow curves indicate cells incubated without peptide. The blue curves indicate cells incubated with MAGE-1 peptide serving as negative controls. The green curves indicate isotype controls. (A) The overlay curve of K562/HLA-E*0101 cells incubated with each of the SARS-CoV-2 nonapeptides. (B) The overlay curve of K562/HLA-E*0103 cells incubated with each of the SARS-CoV-2 nonapeptides. MAGE-1, melanoma-associated antigen 1.
Figure 2. HLA-E-restricted epitopes of SARS-CoV-2 identified by inducing specific IFN-γ-producing CD8+ T cell responses in vaccinated individuals. The isolated CD8+ T cells were used as effector cells. K562/HLA-E cells pre-loaded with peptides were used as antigen presenting cells (APCs). The ex vivo IFN-γ ELISPOT assay was used to test the epitope-specific IFN-γ-producing CD8+ T cells in vaccinated individuals. (A) The representative IFN-γ-secretion spots of CD8+ T cells in vaccinated individual NO.32. CD8+ T cells were stimulated with K562/HLA-E cells pre-loaded with peptide or 10 μg/mL PHA in vitro. The notes under the wells indicate the SARS-CoV-2 peptides or the name of the stimulant. Cells stimulated with PHA served the positive control, and cells with no stimulation were the negative control. (B) Comparison of the numbers of SFC among the four HLA-E restricted SARS-CoV-2 CD8+ T cell epitopes. The Kruskal-Wallis test was used to determine the significance of differences among the groups, and black lines represent the medians with the corresponding interquartile ranges. PHA, phytohemagglutinin. SFC, spot-forming cells.
Figure 3. Frequencies of HLA-E-restricted SARS-CoV-2 epitope-specific CD8+ T cells in PBMCs of vaccinated individuals. The PBMCs from SARS-CoV-2 vaccinated individuals were stained with HLA-E*0103 tetramer preloaded with S7 or S19 peptide, respectively. HLA-E*0103/peptide tetramer+ cells gated from CD3+CD8+ T lymphocytes were considered as epitope-specific CD8+ T cells. (A) Representative flow cytometric plots of SARS-CoV-2 epitope-specific CD8+ T cells of No.12 and No.27 vaccinated individuals. (B) Comparison of the frequencies of epitope-specific CD8+ T cells between S7 and S19 epitope in each vaccinate group. (C) Comparison the frequencies of epitope-specific CD8+ T cells among the three vaccinated groups for each epitope. The black lines represent the medians with the corresponding interquartile ranges. Mann–Whitney U test was used for comparison between two groups or two epitopes.
Figure 4. Comparison of the frequencies of epitope-specific CD8+ T cells between different vaccination time intervals or the vaccinated doses in Ad5-nCoV vaccinated individuals. (A-B) Comparison of the frequencies of epitope (A) S7 or (B) S19-specific CD8+ T cells at different the time interval from the latest vaccination to sample collection in Ad5-nCoV vaccinated individuals who received only one dose of adenovirus vaccine. (C-D) Comparison of the frequencies of epitope (C) S7 or (D) S19-specific CD8+ T cells in Ad5-nCoV vaccinated individuals received different doses vaccination. The black lines represent the medians with the corresponding interquartile ranges. Mann–Whitney U test was used for comparison between any two groups. **, P < 0.01.


