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Box 1. Glossary of terms used in this manuscript
Our manuscript eludes on biochemical aspects, specific terms and concepts of the field of antigen processing and presentation. To ease the understanding and readability for immunologists not related to the field we include the following glossary of concepts and terms.
Working hypothesis: Antigenic peptide selection by MHCII molecules (pMHCII) triggering dominant immune responses is influenced by processing mechanisms that depend on the structural and biophysical features of the processed target protein. Knowledge about these features can be derived by a reconstituted experimental system. When combined with binding data, optimized antigen pools for raising T cell responses can be obtained. 
CD4+ T cell Immunodominance: Preferential and recurrent T cell response to specific antigenic determinants. Immunodominance results from the specific selection of antigenic peptides defined by the presence of MHCII allotypes and antigen processing, as well as the presence and engagement of cognate T cell receptors of those pMHCII. Note that immune responses against pathogens are often modulated by the presence of clonotypes raised against similar antigens (molecular mimicry), T cell receptor cross reactivity and even the lack or preferential selection of certain clonotypes in T cell selection.
T cell epitope: Is the molecular entity recognized by a T cell Receptor and triggering T cell activation. T cell epitopes, consists of the combination of a given MHCII molecule bound to a peptide.  
Phenotypic coverage: proportion of individuals having at least one copy of an allelic variant of a gene. When considering a panel of allotypes the term refers to the proportion of individuals bearing at least one copy of those.
MHCII supertypes: groups of molecules with overlapping binding specificities that define averaged binding motifs.
Molecular mechanism of peptide selection: Biochemical and structural processes, including protease sensitivity and binding interactions, that determine which peptides are processed and presented by MHCII molecules to the immune system. Early work using model antigens and animal models revealed that peptides within an antigen are selected depending on their position and the nature of adjacent regions.
First Bind then cut (FBtc): antigenic peptides can bind to MHCII molecules at either the cell surface or within endosomal compartments if they are sufficiently exposed to the solvent or in flexible regions. This binding protects the antigens from being degraded while the rest of the antigen is cleaved by endo- and exo-proteases.
First Cut then Bind (FCtb): antigenic peptides within buried or un-exposed regions cannot bind directly to MHCII molecules. Therefore, cleavage of adjacent regions leading to unfolding of the protein or exposure of the corresponding peptide facilitates binding to MHCII molecules.
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Fig S1. Summary of the retrieval of IEDB data for its use. a. Vector coding scheme of all available entries. b. Scheme of the data arrangement downloaded and its usage for downstream applications in case of Ligands. There are three subsets of information available and the filtering criteria for each of them is considered. c. Schematic representation of the counts of measurements for each residue within the ligand report. d. Same as in b) but in this case referred to data derived from T cell assays (TcAs). e. Counts of T cell Assay data for each orf considered where the height of the bar represents the total number of unique hits. Those considered as high frequent hits are shown in purple (HF, n individuals tested higher than 10 and at least 5 of them with a positive response). f. Zoom in the IEDB counts for each of the entries considered for the Spike protein. Epi: epitope, TcAsHF: High Frequency T cell Assays, and Lig, ligands. The protein is shown in the lower part of the panel with the main domains represented (S1 or RBD- Receptor Binding Domain), S2 and S2´. g. As f but for the Nucleocapsid Protein. In this case the domains depicted are NTD: N-terminal Domain, RBD: Receptor Binding Domain, Linker, Dim: Dimerization motif, and CTD: C terminal Domain.
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Fig S2. Overview of the performance of the in silico tools used to predict binding and/or presentation by the selected set of DRB1- allotypes. a. Summary of the overlap of the different tools plotted over the viral proteome (schematically presented on top) for each allotype selected. Hits are highlighted in colors on a white background (no hit) and the extent of overlap between tools is shown according to the scale shown in the legend. The number of 15-mers (n-15-mer) identified by each tool or combination of tools is shown as a cumulative bar chart. b. Global overlap (entire viral proteome) between the different predictors used for each allotype and shown as a bar-chart. c. Performance of the in silico prediction tools for each allotype, represented as the overlap of 15-mers over the total number of hits per allotype, on the middle radar-plot. On the outer part the binding motifs for each allotype are shown, as reported from eluted data available on NetMHCIIPan4.0. d. Summary of the positive predictive value for the models attained for predicting either Ligands (left), Prevalent T cell epitopes, (middle), and peptide-MHCII combinations described in tetrameric reagents (right) for each individual allotype and predictor.
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Fig S3. Scheme of the antigenic regions recurrently selected by the DR allotypes tested by the reconstituted in vitro antigen processing system. For each panel, the first line represents the antigenic sequence a. Spike, and b. Nucleocapsid, where the first amino acid´s position in the antigen sequence is provided. Subsequent lines indicate the peptides selected by each allotype (gray darkness correlate with the intensity of the peptides measured by MS). 
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Fig S4. Detailed analysis on the performance of the potential Epitope predictions. a. Positive Predictive Value ratios for MS-derived (epEp) and in silico (ipEp) models for Ligand and Tetramer identifications for candidates for the a. Nucleocapsid, and b. Spike protein. A ratio lower than 1 refers to a better PPV of the in silico model whereas a ratio higher than 1 refers to a higher PPV of the MS-model for each allotype. 
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Fig S5. Overview of the minimalistic peptide pools (MPps). Scores indicate the number of times that they were found by any of the predictors used (see scale on the right side). Peptides are pooled by antigens and the total number of peptides of each pool is indicated. For the control peptide pool M+orf3a+orf8 the number of peptides derived from each antigen is indicated in gray. In the names of each individual peptide the name of the antigen and the first amino acid position is indicated.
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Fig S6. Overview of the activation and profile of T cells responding to the broad coverage peptide panel. a. Phenotype of Healthy donor (HD, n=24) and Post-COVID (MC n=48) responder cells to the pools used. Each group was tested for the activation via surface and intracellular cytokine stains upon stimulation with  each peptide pool. The difference between the median of the responses was compared applying a non-parametric Mann-Whitney test, and the significance is reported as follows: *p < 0.05; **p < 0.01; ***p < 0.001; ****p < or = 0.0001.  b. Contribution to the total response of each peptide pool in post-COVID individuals.
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Fig S7. Additional information on the experiments performed with HLA-matched individual’s cells. a. Full HLA-types of the donors selected based on the HLA-DRB1* allotypes of interest (grey-shaded boxes). Individuals highlighted in red are those that recovered from SARS-CoV-2 infection. b. Number of clones secreting IFNγ and IL-10 for individuals recovered from SARS-CoV-2 infection when primed with peptide pools matching DRB1*03:01, DRB1*07:01 or both. Results show Average and SD of n=2 measurements on 3 individuals. Significance was defined using 1-way Annova with Holm-Sidak correction. * p<0.05, n.s. not significant. c. Overview of response achieved for each individual depending on the peptide pool used. Pep_Comb: sum of the responses achieved by the dual peptide combinations; Pool_3: peptide mixture from all those selected as preferential candidates for DRB1*03:01; Pool_7: peptide mixture from all those selected as preferential candidates for DRB1*07:01; Pool_3+Pool_7: the mixture of both peptide pools. The extent of the cytokine response measured for each cytokine is shown colored according to the legend. Measurements represent the average and SD for each individual measured in two technical replicates. d. Summary of the binding affinity measurements for the two DRB1*-allotypes. Peptide sequences are indicated as well as the Average IC50 values resulting from n=3 independent experiments measured in triplicates and SD are also indicated. n.d. refers to not determined.
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Fig S8. Summary of the main antigen- and antigen-processing related features.  a. Scheme of the scoring system applied at the residue level for each of the features considered. Proteolytic degradation experiments were performed as indicated and spectral counts are considered to define Res_Prot and Sensitivity to proteases. Structure-related features were calculated from structural models available in the Zhang lab website ((https://zhanggroup.org//COVID-19/) accessed on Sept. 2022 and coded with the corresponding measured values (rel_sasa). b. SDS-PAGE demonstrating the in vitro degradation of the antigens considered in the presence of the stated proteases for 1.5 and 3h (left), and the mapping of the measured peptides on a scheme of the corresponding antigens. 
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Fig S9. Inferred peptide selection model for all known epitopes from the IEDB. a. refers to the Nucleocapsid and b. for the Spike. In both cases antigen processing mechanism and antigen-intrinsic features of every known IEDB epitope according to our definition of Tet_TcAs (multimer identified) and HF_TcAs (positive epitopes tested in more than 10 individuals and triggering responses in at least 5) are shown. For Tet_TcAs entries, we indicate the main restriction associated to the peptide at a 2 digit resolution followed but a two characters code for each antigen (Nu for Nucleocapsid and Sp for Spike) and the first three amino acids of the entry followed by the positions covered. Peptides spanning same regions in Tet_TcAs and HF_TcAs and identified with more than one restriction as Tet_TcAs are shown in bold letters. Each model is inferred according to the parameter Sensitivity to proteases, then SASA and Res_Prot averaged values for each entry are considered. Random distributions of averaged feature values for peptides mapping to regions excluding HF_TcAs, Tet_TcAs and MPpN and MPpS are used as controls (note there is one distribution for each antigen consisting of 10 entries for the Nucleocapsid and 20 for the Spike protein). Wilcoxon rank test is used to compare medians of the control distribution with that of the corresponding epitope (significance levels: *p<0.05). Color coding reflects the direction and significance of the deviation from the control median: if the feature value for a given epitope was higher than the median of the corresponding random distribution, a red color was assigned; if it was lower, a blue color was used. Not statistically significant cases are represented in gray. 
[image: A graph of a function

AI-generated content may be incorrect.]
Fig S10. Density plots of antigenic features related to antigen processing mechanisms. Density plots for the values calculated for each of the parameters considered for each antigen. Wilcoxon-rank test indicates a significant different for all parameters considered n. Median values are shown as a dashed-colored line for each antigen and parameter according to the legend.


Table S1. HLA-types of the donors recruited in this study
	
	sample ID
	HLA-DRB1_1
	HLA-DRB1_2
	HLA-DQB1_1
	HLA-DQB1_2
	HLA-DPB1_1
	HLA-DRP1_2

	Healthy donors
	FUB068
	DRB1*01:02
	DRB1*14:54
	DQB1*05:03
	DQB1*05:01
	DPB1*04:01
	DPB1*04:01

	
	FUB080
	DRB1*03:01
	DRB1*15:01
	DQB1*02:01
	DQB1*06:02
	DPB1*04:01
	DPB1*04:01

	
	FUB097
	DRB1*01:01
	DRB1*07:01
	DQB1*03:03
	DQB1*05:01
	DPB1*04:01
	DPB1*04:01

	
	FUB107
	DRB1*11:04
	DRB1*15:01
	DQB1*03:01
	DQB1*06:02
	DPB1*04:01
	DPB1*04:01

	
	FUB105
	DRB1*12:01
	DRB1*15:01
	DQB1*03:01
	DQB1*06:02
	DPB1*04:02
	DPB1*04:01

	
	FUB075
	DRB1*03:01
	DRB1*07:01
	DQB1*02:01
	DQB1*03:03
	DPB1*04:01
	DPB1*04:01

	
	FUB078
	DRB1*01:01
	DRB1*13:03
	DQB1*03:01
	DQB1*05:01
	DPB1*03:01
	DPB1*11:01

	
	FUB103
	DRB1*08:01
	DRB1*09:01
	DQB1*02:02
	DQB1*04:02
	DPB1*03:01
	DPB1*17:01

	
	FUB092
	DRB1*01:01
	DRB1*07:01
	DQB1*03:03
	DQB1*05:01
	DPB1*03:01
	DPB1*04:01

	
	FUB065
	DRB1*04:04
	DRB1*04:01
	DQB1*03:02
	DQB1*03:02
	DPB1*02:01
	DPB1*04:01

	
	FUB079
	DRB1*07:01
	DRB1*14:06
	DQB1*03:03
	DQB1*03:01
	DPB1*04:02
	DPB1*10:01

	
	FUB083
	DRB1*11:03
	DRB1*13:03
	DQB1*03:01
	DQB1*03:01
	DPB1*04:02
	DPB1*124:01

	
	FUB093
	DRB1*03:01
	DRB1*11:01
	DQB1*02:01
	DQB1*03:01
	DPB1*04:01
	DPB1*04:01

	
	FUB061
	DRB1*01:01
	DRB1*01:01
	DQB1*05:01
	DQB1*05:01
	DPB1*04:02
	DPB1*04:02

	
	FUB062
	DRB1*01:01
	DRB1*13:01
	DQB1*05:01
	DQB1*06:03
	DPB1*02:01
	DPB1*03:01

	
	FUB100
	DRB1*07:01
	DRB1*12:01
	DQB1*02:02
	DQB1*03:01
	DPB1*02:01
	DPB1*04:02

	
	FUB099
	DRB1*04:01
	DRB1*07:01
	DQB1*02:02
	DQB1*03:01
	DPB1*03:01
	DPB1*04:01

	
	FUB071
	DRB1*04:03
	DRB1*15:01
	DQB1*03:02
	DQB1*06:02
	DPB1*03:01
	DPB1*04:01

	
	FUB069
	DRB1*01:01
	DRB1*15:01
	DQB1*05:01
	DQB1*06:02
	DPB1*02:01
	DPB1*04:02

	
	FUB108
	DRB1*11:01
	DRB1*15:01
	DQB1*03:01
	DQB1*06:02
	DPB1*04:02
	DPB1*04:01

	
	FUB084
	DRB1*08:06
	DRB1*13:01
	DQB1*06:02
	DQB1*06:03
	DPB1*02:01
	DPB1*17:01

	
	FUB091
	DRB1*03:01
	DRB1*13:02
	DQB1*02:01
	DQB1*06:04
	DPB1*04:01
	DPB1*04:01

	
	FUB081
	DRB1*13:01
	DRB1*15:01
	DQB1*06:02
	DQB1*06:03
	DPB1*02:01
	DPB1*04:01

	
	FUB087
	DRB1*01:01
	DRB1*13:02
	DQB1*05:01
	DQB1*06:04
	DPB1*03:01
	DPB1*13:01

	
	FUB094
	DRB1*03:01
	DRB1*07:01
	DQB1*02:02
	DQB1*02:01
	DPB1*04:02
	DPB1*16:01

	
	FUB082
	DRB1*03:01
	DRB1*04:01
	DQB1*02:01
	DQB1*03:02
	DPB1*01:01
	DPB1*03:01

	
	FUB086
	DRB1*04:04
	DRB1*13:02
	DQB1*03:02
	DQB1*06:04
	DPB1*03:01
	DPB1*06:01

	
	FUB073
	DRB1*09:01
	DRB1*11:01
	DQB1*03:03
	DQB1*03:01
	DPB1*04:02
	DPB1*20:01

	
	FUB106
	DRB1*13:01
	DRB1*13:02
	DQB1*06:04
	DQB1*06:03
	DPB1*02:01
	DPB1*03:01

	
	FUB090
	DRB1*16:01
	DRB1*16:01
	DQB1*05:02
	DQB1*05:02
	DPB1*04:02
	DPB1*10:01

	
	FUB085
	DRB1*07:01
	DRB1*14:54
	DQB1*02:02
	DQB1*05:03
	DPB1*04:01
	DPB1*16:01

	
	FUB066
	DRB1*01:01
	DRB1*11:01
	DQB1*03:01
	DQB1*05:01
	DPB1*04:01
	DPB1*09:01

	
	FUB089
	DRB1*03:01
	DRB1*10:01
	DQB1*02:01
	DQB1*05:01
	DPB1*01:01
	DPB1*04:01

	
	FUB098
	DRB1*08:01
	DRB1*15:01
	DQB1*04:02
	DQB1*06:02
	DPB1*02:01
	DPB1*04:01

	
	FUB088
	DRB1*01:01
	DRB1*15:01
	DQB1*05:01
	DQB1*06:02
	DPB1*04:01
	DPB1*04:01

	
	FUB104
	DRB1*01:02
	DRB1*13:01
	DQB1*05:01
	DQB1*06:03
	DPB1*04:02
	DPB1*17:01

	
	FUB076
	DRB1*11:04
	DRB1*13:01
	DQB1*03:01
	DQB1*03:01
	DPB1*04:02
	DPB1*10:01

	
	FUB102
	DRB1*01:01
	DRB1*13:01
	DQB1*05:01
	DQB1*06:03
	DPB1*02:01
	DPB1*06:01

	
	FUB063
	DRB1*07:01
	DRB1*13:01
	DQB1*02:02
	DQB1*06:03
	DPB1*04:02
	DPB1*14:01

	
	FUB095
	DRB1*04:01
	DRB1*13:01
	DQB1*03:01
	DQB1*06:03
	DPB1*04:01
	DPB1*04:01

	
	FUB077
	DRB1*08:04
	DRB1*15:01
	DQB1*03:01
	DQB1*06:02
	DPB1*02:01
	DPB1*09:01

	
	FUB101
	DRB1*01:01
	DRB1*11:01
	DQB1*03:01
	DQB1*05:01
	DPB1*03:01
	DPB1*04:01

	
	FUB074
	DRB1*04:01
	DRB1*09:01
	DQB1*03:03
	DQB1*03:01
	DPB1*04:02
	DPB1*04:01

	
	FUB070
	DRB1*03:01
	DRB1*11:01
	DQB1*02:01
	DQB1*03:01
	DPB1*04:01
	DPB1*04:01

	
	FUB072
	DRB1*04:01
	DRB1*07:01
	DQB1*02:02
	DQB1*03:02
	DPB1*03:01
	DPB1*17:01

	
	FUB067
	DRB1*08:01
	DRB1*16:01
	DQB1*04:02
	DQB1*05:02
	DPB1*03:01
	DPB1*23:01

	
	FUB096
	DRB1*03:01
	DRB1*13:01
	DQB1*02:01
	DQB1*06:03
	DPB1*02:01
	DPB1*04:02

	
	FUB064
	DRB1*03:01
	DRB1*13:03
	DQB1*02:01
	DQB1*03:01
	DPB1*01:01
	DPB1*02:01

	
	FUB55
	DRB1*04:08
	DRB1*07:01
	DQB1*02:02
	DQB1*03:01
	DPB1*01:01
	DPB1*02:01

	
	FUB56
	DRB1*04:01
	DRB1*07:01
	DQB1*02:02
	DQB1*03:01
	DPB1*04:01
	DPB1*04:01

	
	FUB57
	DRB1*03:01
	DRB1*09:01
	DQB1*02:02
	DQB1*02:01
	DPB1*02:01
	DPB1*17:01

	
	FUB58
	DRB1*11:04
	DRB1*15:01
	DQB1*03:01
	DQB1*06:02
	DPB1*04:01
	DPB1*04:01

	
	FUB59
	DRB1*03:01
	DRB1*07:01
	DQB1*02:02
	DQB1*02:01
	DPB1*02:01
	DPB1*09:01

	
	FUB60
	DRB1*07:01
	DRB1*14:54
	DQB1*02:02
	DQB1*05:03
	DPB1*03:01
	DPB1*14:01

	
	NAN
	DRB1*01:01
	DRB1*03:01
	NAN
	NAN
	NAN
	NAN

	Convalescent
SARS-CoV2+
	FUB01
	DRB1*03:01
	DRB1*04:01
	DQB1*02:01
	DQB1*03:02
	DPB1*02:01
	DPB1*04:01

	
	FUB02
	DRB1*04:01
	DRB1*11:03
	DQB1*03:01
	DQB1*03:01
	DPB1*04:01
	DPB1*06:01

	
	FUB03
	DRB1*11:01
	DRB1*11:01
	DQB1*03:01
	DQB1*03:01
	DPB1*02:01
	DPB1*04:01

	
	FUB04
	DRB1*03:01
	DRB1*11:01
	DQB1*02:01
	DQB1*03:01
	DPB1*01:01
	DPB1*03:01

	
	FUB05
	DRB1*04:04
	DRB1*16:01
	DQB1*03:02
	DQB1*05:02
	DPB1*02:01
	DPB1*04:01

	
	FUB06
	DRB1*01:01
	DRB1*04:01
	DQB1*03:02
	DQB1*05:01
	DPB1*04:01
	DPB1*04:01

	
	FUB07
	DRB1*04:01
	DRB1*15:01
	DQB1*03:02
	DQB1*06:02
	DPB1*04:01
	DPB1*04:01

	
	FUB08
	DRB1*03:01
	DRB1*07:01
	DQB1*02:02
	DQB1*02:01
	DPB1*01:01
	DPB1*11:01

	
	FUB09
	DRB1*03:01
	DRB1*11:01
	DQB1*02:01
	DQB1*03:01
	DPB1*02:01
	DPB1*04:01

	
	FUB10
	DRB1*03:01
	DRB1*03:01
	DQB1*02:01
	DQB1*02:01
	DPB1*04:01
	DPB1*13:01

	
	FUB11
	DRB1*03:01
	DRB1*08:01
	DQB1*02:01
	DQB1*04:02
	DPB1*02:01
	DPB1*04:01

	
	FUB12
	DRB1*01:02
	DRB1*01:01
	DQB1*05:01
	DQB1*05:01
	DPB1*04:01
	DPB1*13:01

	
	FUB13
	DRB1*07:01
	DRB1*07:01
	DQB1*03:03
	DQB1*03:03
	DPB1*02:01
	DPB1*04:01

	
	FUB14
	DRB1*03:01
	DRB1*15:02
	DQB1*02:01
	DQB1*06:01
	DPB1*02:01
	DPB1*09:01

	
	FUB15
	DRB1*03:01
	DRB1*11:04
	DQB1*02:01
	DQB1*03:01
	DPB1*04:01
	DPB1*04:02

	
	FUB16
	DRB1*04:01
	DRB1*15:01
	DQB1*03:02
	DQB1*06:02
	DPB1*01:01
	DPB1*04:01

	
	FUB17
	DRB1*11:04
	DRB1*16:01
	DQB1*03:01
	DQB1*05:02
	DPB1*03:01
	DPB1*04:01

	
	FUB18
	DRB1*15:01
	DRB1*16:01
	DQB1*05:02
	DQB1*06:02
	DPB1*04:01
	DPB1*04:01

	
	FUB19
	DRB1*15:01
	DRB1*16:01
	DQB1*05:02
	DQB1*06:02
	DPB1*03:01
	DPB1*04:01

	
	FUB20
	DRB1*10:01
	DRB1*13:01
	DQB1*05:01
	DQB1*06:03
	DPB1*04:01
	DPB1*04:01

	
	FUB21
	DRB1*04:04
	DRB1*07:01
	DQB1*02:02
	DQB1*03:02
	DPB1*04:01
	DPB1*06:01

	
	FUB22
	DRB1*04:01
	DRB1*15:01
	DQB1*03:01
	DQB1*06:02
	DPB1*04:01
	DPB1*04:01

	
	FUB23
	DRB1*07:01
	DRB1*15:01
	DQB1*02:02
	DQB1*06:02
	DPB1*04:01
	DPB1*11:01

	
	FUB24
	DRB1*01:01
	DRB1*15:01
	DQB1*05:01
	DQB1*06:02
	DPB1*04:01
	DPB1*04:01

	
	FUB25
	DRB1*11:01
	DRB1*11:04
	DQB1*03:01
	DQB1*03:01
	DPB1*04:01
	DPB1*04:02

	
	FUB26
	DRB1*03:01
	DRB1*08:01
	DQB1*02:01
	DQB1*03:01
	DPB1*01:01
	DPB1*04:01

	
	FUB27
	DRB1*03:01
	DRB1*11:01
	DQB1*02:01
	DQB1*03:01
	DPB1*04:02
	DPB1*06:01

	
	FUB28
	DRB1*03:01
	DRB1*11:04
	DQB1*02:01
	DQB1*03:01
	DPB1*02:01
	DPB1*02:01

	
	FUB29
	DRB1*04:02
	DRB1*11:01
	DQB1*03:02
	DQB1*03:01
	DPB1*03:01
	DPB1*06:01

	
	FUB30
	DRB1*09:01
	DRB1*11:01
	DQB1*03:03
	DQB1*03:01
	DPB1*04:01
	DPB1*04:01

	
	FUB31
	DRB1*04:01
	DRB1*13:01
	DQB1*03:02
	DQB1*06:03
	DPB1*04:01
	DPB1*19:01

	
	FUB32
	DRB1*03:01
	DRB1*07:01
	DQB1*02:02
	DQB1*02:01
	DPB1*01:01
	DPB1*04:02

	
	FUB33
	DRB1*11:01
	DRB1*16:01
	DQB1*03:01
	DQB1*05:02
	DPB1*04:01
	DPB1*04:02

	
	FUB34
	DRB1*01:01
	DRB1*03:01
	DQB1*02:01
	DQB1*05:01
	DPB1*04:01
	DPB1*04:02

	
	FUB35
	DRB1*11:01
	DRB1*15:01
	DQB1*03:01
	DQB1*06:03
	DPB1*02:01
	DPB1*03:01

	
	FUB36
	DRB1*03:01
	DRB1*07:01
	DQB1*02:02
	DQB1*02:01
	DPB1*04:02
	DPB1*19:01

	
	FUB37
	DRB1*13:02
	DRB1*15:01
	DQB1*06:04
	DQB1*06:02
	DPB1*02:01
	DPB1*04:01

	
	FUB38
	DRB1*03:01
	DRB1*15:01
	DQB1*02:01
	DQB1*06:02
	DPB1*01:01
	DPB1*09:01

	
	FUB39
	DRB1*07:01
	DRB1*13:01
	DQB1*03:03
	DQB1*06:03
	DPB1*04:01
	DPB1*04:01

	
	FUB40
	DRB1*04:04
	DRB1*04:01
	DQB1*03:02
	DQB1*03:02
	DPB1*04:01
	DPB1*04:01

	
	FUB41
	DRB1*03:01
	DRB1*04:01
	DQB1*02:01
	DQB1*03:02
	DPB1*04:02
	DPB1*05:01

	
	FUB42
	DRB1*13:01
	DRB1*15:01
	DQB1*06:02
	DQB1*06:03
	DPB1*04:01
	DPB1*04:02

	
	FUB43
	DRB1*08:01
	DRB1*15:01
	DQB1*04:02
	DQB1*06:02
	DPB1*02:01
	DPB1*04:01

	
	FUB44
	DRB1*04:01
	DRB1*13:02
	DQB1*03:02
	DQB1*06:04
	DPB1*02:01
	DPB1*04:01

	
	FUB45
	DRB1*11:01
	DRB1*13:02
	DQB1*03:01
	DQB1*06:09
	DPB1*02:01
	DPB1*04:02

	
	FUB46
	DRB1*03:01
	DRB1*16:01
	DQB1*02:01
	DQB1*05:02
	DPB1*01:01
	DPB1*04:02

	
	FUB47
	DRB1*04:05
	DRB1*04:01
	DQB1*02:02
	DQB1*03:01
	DPB1*03:01
	DPB1*04:01

	
	FUB48
	DRB1*01:02
	DRB1*08:01
	DQB1*04:02
	DQB1*05:01
	DPB1*04:01
	DPB1*04:01

	
	FUB49
	DRB1*11:01
	DRB1*11:01
	DQB1*03:01
	DQB1*03:01
	DPB1*02:01
	DPB1*03:01

	
	FUB50
	DRB1*07:01
	DRB1*11:01
	DQB1*03:03
	DQB1*03:01
	DPB1*16:01
	DPB1*52:01

	
	FUB51
	DRB1*11:02
	DRB1*13:02
	DQB1*03:19
	DQB1*06:04
	DPB1*03:01
	DPB1*15:01

	
	FUB52
	DRB1*11:01
	DRB1*16:01
	DQB1*03:01
	DQB1*05:02
	DPB1*02:01
	DPB1*04:02

	
	FUB53
	DRB1*01:01
	DRB1*15:01
	DQB1*05:01
	DQB1*05:02
	DPB1*03:01
	DPB1*03:01

	
	FUB54
	DRB1*07:01
	DRB1*14:01
	DQB1*02:02
	DQB1*06:03
	DPB1*03:01
	DPB1*04:01


Table S1. Naming and HLA-type of the 109 individuals recruited for this study.

Table S2. T cell assay data summary as retrieved from the IEDB
	Authors
et al.
	Count
	
	HF
TcAs
	Lig
	Antigens Tested
	Antigen Hits
	Ref

	Alison Tarke
	778
	
	
	Yes
	ALL
	Orf1ab, Orf3a, Orf6, Orf7a, Orf7b, Orf8, Orf10, S, N, M
	[1]
	Hendrik Karsten
	584
	
	Yes
	
	S
	S
	[2]
	Janna Heide
	431
	
	Yes 
	
	E, M, N
	E, M, N
	[3]
	Jose Mateus
	258
	
	
	Yes
	ALL
	Orf1ab, Orf3a, Orf6, Orf7a, Orf8, S, N, M, E
	[4]
	Alexandra M Johansson 
	252
	
	
	
	S, N, M
	S, N, M
	[5]
	Julia Lang-Meli 
	128
	
	
	
	S
	S
	[6]
	Johan Verhagen 
	119
	
	
	
	S, N
	S, N
	[7]
	Kerry J. Laing Ph.D.
	78
	
	
	
	n.a.
	S
	n.a.

	Annika Nelde 
	68
	
	
	Yes
	ALL
	Orf1ab, S, N, M, E, Orf6, Of7a, Orf8, Orf10
	[8]
	Aleksei Titov 
	61
	
	Yes
	
	Orfa1b, S, N, M, Orf3
	S, N, M
	[9]
	Jun Siong Low 
	51
	
	
	
	S, N
	S
	[10]
	Swayam Prakash 
	47
	
	Yes
	Yes
	ALL (int desc pred)
	Orf1ab, Orf6, Orf7a, Orf7b, Orf8, S, N, M, E
	[11]
	Xiaoxiao Jin 
	44
	
	
	
	n.c
	Orf1ab, S, N, M, E
	[12]
	Bezawit A Woldemeskel 
	41
	
	
	
	S
	S
	[13]

	Peter J Eggenhuizen
	40
	
	Yes
	
	Orf1ab
	Orf1ab (cross reactive BGC vaccine)
	[14]
	Ryan W Nelson
	36
	
	Yes
	
	S, N
	S, N
	[15]
	Maarten E Emmelot 
	34
	
	
	
	S
	S
	[16]
	Hans-Georg Rammensee 
	25
	
	
	
	S, M, N, E
	S, M, N, E
	[17]
	Laurent Bartolo 
	25
	
	Yes
	
	S, N, Orf8
	S, N, Orf8
	[18]
	Michael D Keller 
	24
	
	
	
	S, M, N, E,
	S, M, N
	[19]
	Jonah Lin 
	24
	
	
	
	S, M, N, E
	S, N, M
	[20]
	Jonas S Heitmann 
	22
	
	Yes
	
	Orf8, S, M, N, E
	S, M, N, E
	[21]
	Swapnil Mahajan
	20
	
	
	
	S
	S
	[22]

	Mateus V de Castro
	20
	
	
	
	Orf1ab, S, Orf3a, N, Orf8, Orf6, E, Orf7a, M
	Orf1ab, S, Orf3a, N, Orf8, Orf6, E, Orf7a, M
	[23]

	Tatjana Bilich
	19
	
	
	
	ALL
	Orf1ab, S, Orf3a, N, Orf8, Orf6, E, Orf7a, M, Orf0
	[24]

	Lucie Loyal
	19
	
	Yes
	Yes
	ALL (pool)
	S
	[25]

	Nina Le Bert
	18
	
	
	
	Orf1ab, N*
	Orf1ab, N* (M and S)
	[26]

	Xiuyuan Lu
	17
	
	
	
	S
	S
	[27]
	Katarzyna Piadel
	16
	
	
	
	Orf1ab, N, E, Orf7a, M
	Orf1ab, N, E, Orf7a, M
	[28]
	Philip A Mudd
	16
	
	
	
	S
	S
	[29]
	Yuri Poluektov
	15
	
	
	
	Orf1ab, S, E, N
	Orf1ab, S, E, N
	[30]
	Archana Panikkar
	15
	
	
	
	Orf3a, N, M, S
	S, N, M
	[31]
	Luo Li
	12
	
	
	
	S
	S
	[32]
	Yunwen Zhang
	12
	
	
	
	S
	S
	[33]

	Yanchun Peng
	11
	
	
	
	All except Orf1ab
	S, N, Orf7a, M
	[34]
	Kathleen M Wragg
	9
	
	
	
	S
	S
	[35]
	Mikhail V Pogorelyy
	9
	
	
	
	S, N, M
	S, N, M
	[36]
	Yipeng Ma
	8
	
	
	Yes
	ALL (not tested)
	Orf6, Orf10, M
	[37]
	Franz-Josef Obermair
	8
	
	
	
	ALL
	S, N, M
	[38]
	Juan Zhao
	7
	
	
	
	S, N
	S, N
	[39]
	Arbor G Dykema
	4
	
	
	
	S, N
	S
	[40]
	Leo Swadling
	4
	
	
	
	Orf1ab
	Orf1ab
	[41]
	Valerie Oberhardt
	3
	
	
	
	S
	S
	[42]
	Thushan I de Silva
	2
	
	
	
	S
	S
	[43]
	Katja G Schmidt
	1
	
	
	
	N
	N
	[44]
	Wei Hu
	1
	
	
	
	S, E, M, N
	M
	[45]
	Louise C Rowntree
	1
	
	
	
	S
	S
	[46]


Table S2. Summary of the T cell assay data retrieved from the IEDB on September 2022. First author of the publication (first column) and entry of the bibliographic reference (last column). “Count” refers to the number of entries yielding positive responses and “HF_TcAs” (Yes) indicate that the study identifies entries that yield positive responses in at least half the tested (more than 10) individuals. “Lig” (Yes) states whether the study compiles ligand information and “Antigen Tested” and “Antigen Hits” refer to the orfs that where considered and yielded responses in the corresponding study.

Table S3. Ligand Table summary as retrieved from the IEDB

Table S3. Summary of the Ligand data retrieved from the IEDB on September 2022. First author of the publication (first column) and entry of the bibliographic reference (last column). “Type of Assay” indicate whether the entry was defined upon elution from MHC molecules in an immunopeptidome analysis or using synthetic peptides, and the type of assay that was conducted is referenced in “Experimental setup”. “Antigen Tested” refers to the source(s) of peptides that were considered in the study and “n_peptides/nested” indicates whether the study considers series of nested peptides. “Mono“ and “Multi“ refer to the background in which ligand binding is assessed, single allotypes in isolation or derived from cellular models in which several allotypes are present. “MHCII restrictions” tested at the molecular level and resulting number of “IEDB” entries. In case of “positive assays”, the number of entries with “semi-“ or “quantitative” information is referred.
	Authors
	Type of assay
	Experimental setup
	Antigen tested
	Mono
	Multi
	MHCII restriction
	IEDB
	n_pept/
nested
	Positive assay (semiquant)
	Positive assay (quantitative)
	Ref

	Nagler
	Peptidome
	Overexpression viral proteins
	E, M, N, nsp6
	1
	2
	DR
	10
	5
	-
	-
	[47]
	Knierman
	Peptidome
	Mo-DCs + Protein
	Spike
	0
	9
	DR/DP
	604
	73
	-
	-
	[48]
	Parker
	Peptidome
	Mo-DCs + Protein
	Spike
	0
	5
	DR/DP
	161
	29
	-
	-
	[49]
	Heide
	Peptides
	Recombinant MHCII
	E, M, N
	21
	0
	DP/DQ/DR
	259
	14
	-
	97 (500nM)
	(50)

	Tarke
	Peptides
	Recombinant MHCII
	ALL
	15
	0
	DR
	486
	49
	-
	221 (500nM)
	[1]
	Liu
	Peptides
	Yeast-display MHCII
	Spike
	1
	0
	DR
	91
	74
	45
	-
	[50]
	Poluektov
	Peptides/
Predicted
	Recombinant MHCII
	?
	3
	0
	DR
	53
	19
	-
	53
	[30]
	Prachar
	Peptides/
Predicted
	NeoScreen/
Recombinant MHCII
	?
	1
	0
	DR
	22
	94
	-
	-
	[51]




Table S4. Overview of the reconstituted in vitro antigen processing system
	
	MS (Identifications)

	DRB1
allele
	-Cont
-Rev
	-8aa
	Unique 
pep
	Unique
prot
	Cons 
pep
	Prot
	Avg Size

	*01:01
	4639
	4627
	625
	24
	106
	18
	18.188

	*03:01
	6210
	6194
	757
	32
	100
	25
	17.43

	*04:01
	10049
	9981
	977
	30
	94
	21
	17.361

	*04:04
	1546
	1540
	287
	16
	53
	10
	17.056

	*07:01
	1480
	1474
	236
	18
	57
	16
	17.228

	*08:01
	2731
	2725
	310
	20
	63
	16
	17.714

	*11:01
	4437
	4420
	575
	30
	89
	21
	17.932

	*13:01
	9070
	9062
	518
	36
	58
	16
	17.810

	*13:02
	3480
	3468
	393
	32
	66
	21
	17.318

	*14:01
	1589
	1588
	178
	12
	37
	10
	18.297

	*15:01
	1785
	1783
	374
	26
	73
	24
	17.205



Table S4. Summary of the in vitro reconstituted antigen processing system. Raw files were used to identify peptides present in the samples on MaxQuant using a customized database that included the entire SARS-Cov-2 protein and all recombinant molecules used. All raw files were processed on the same search and the total No. IDs. was 102081, which after filtering contaminants and reverse identification (“-Cont, -Rev”) was reduced to 96689. Peptides of sizes smaller than 8 amino acids were also removed for the analysis (“-8 aa”) and when considering a PEP cutoff of 0.01 was reduced to 47016. “Unique pep” (peptides) or “prot” (proteins) identified are indicated, as well as the number of “Cons pep” (series of nested peptides) and the number of “Prot” (proteins) they derive from. Note as well that the “Avg (average) size” of the eluted peptides is uniformly distributed.

Table S5. Peptides tested
	
	Name
	Sequence
	Source
	Start
	End
	Size
	Strain mut

	1
	Sp-QDL37-56
	QDLFLPFFSNVTWFHAIHVS
	Spike
	37
	56
	19
	η

	2
	Sp-TQS99-114
	TQSLLIVNNATNVVIK
	Spike
	99
	114
	15
	

	3
	Sp-IDG182-200
	IDGYFKIYSKHTPINLVRD
	Spike
	182
	200
	18
	

	4
	Sp-PIG215-236
	PIGINITRFQTLLALHRSYLTP
	Spike
	215
	236
	21
	Β,

	5
	Sp-VEK293-309
	VEKGIYQTSNFRVQPTE
	Spike
	293
	309
	16
	

	6
	Sp-QTS299-315
	QTSNFRVQPTESIVRFP*	
	Spike
	299
	315
	16
	

	7
	Sp-CVA346-362
	CVADYSVLYNSASFSTF
	Spike
	346
	362
	16
	μ

	8
	Sp-FTG414-431
	FTGCVIAWNSNNLDSKVG
	Spike
	414
	431
	17
	

	9
	Sp-QSY478-494
	QSYGFQPTNGVGYQPYR
	Spike
	478
	494
	16
	δ,o/β,γ,η,к,o,μ

	10
	Sp-VLS497-513
	VLSFELLHAPATVCGPK
	Spike
	497
	513
	16
	o/a,β,γ,o,θ,μ/o

	11
	Sp-CVN523-537
	CVNFNFNGLTGTGVL
	Spike
	523
	537
	14
	

	12
	Sp-TGS623-639
	TGSNVFQTRAGCLIGAE
	Spike
	623
	639
	16
	

	13
	Sp-NTQ762-778
	NTQEVFAQVKQIYKTPP
	Spike
	762
	778
	16
	o

	14
	Sp-NFS786-802
	NFSQILPDPSKPSKRSF
	Spike
	786
	802
	16
	

	15
	Sp-DAG815-831
	DAGFIKQYGDCLGDIAA
	Spike
	815
	831
	16
	

	16
	Sp-AQK837-851
	AQKFNGLTVLPPLLT
	Spike
	837
	851
	14
	

	17
	SpTDE851-867
	TDEMIAQYTSALLAGTI
	Spike
	851
	867
	16
	*o, λ

	18
	Sp-GWT870-884
	GWTFGAGAALQIPFA
	Spike
	870
	884
	14
	

	19
	Sp-GAA876-895
	GAALQIPFAMQMAYRFNGIG
	Spike
	876
	895
	19
	η*

	20
	Sp-AYR888-902
	AYRFNGIGVTQNVLY
	Spike
	888
	902
	14
	η

	21
	Sp-NQK904-920
	NQKLIANQFNSAIGKIQ
	Spike
	904
	920
	16
	

	22
	Sp-LQD933-947
	LQDVVNQNAQALNTL
	Spike
	933
	947
	14
	

	23
	Sp-LNT944-959
	LNTLVKQLSSNFGAIS
	Spike
	944
	959
	15
	δ,o,μ

	24
	Sp-SSN952-966
	SSNFGAISSVLNDIL
	Spike
	952
	966
	14
	o

	25
	Sp-VEA972-988
	VEAEVQIDRLITGRLQS
	Spike
	972
	988
	16
	o, a,

	26
	Sp-RLQ985-1006
	RLQSLQTYVTQQLIRAAEIRAS
	Spike
	985
	1006
	21
	

	27
	Sp-QQL995-1009
	QQLIRAAEIRASANL
	Spike
	995
	1009
	14
	

	28
	Sp-IRA998-1015
	IRAAEIRASANLAATKMS
	Spike
	998
	1015
	17
	

	29
	Sp-TAP1062-1078
	TAPAICHDGKAHFPREG
	Spike
	1062
	1078
	16
	

	30
	Sp-LDK1137-1152
	LDKYFKNHTSPDVDLG
	Spike
	1137
	1152
	15
	

	31
	Sp-DLG1150-1166
	DLGDISGINASVVNIQK
	Spike
	1150
	1166
	16
	

	38
	Nu-SDN2-22
	SDNGPQNQRNAPRITFGGPSD
	Nucleocapsid
	2
	22
	20
	a,*, η, λ

	39
	Nu-LPN45-59
	LPNNTASWFTALTQH
	Nucleocapsid
	45
	59
	14
	

	32
	Nu-LKF64-85
	LKFPRGQGVPINTNSSPDDQIG
	Nucleocapsid
	64
	85
	21
	

	33
	Nu-DDQ81-99
	DDQIGYYRRATRRIRGGDG
	Nucleocapsid
	81
	99
	18
	

	40
	Nu-TGP115-128
	TGPEAGLPYGANKD
	Nucleocapsid
	115
	128
	13
	

	34
	Nu-AAL217-234
	AALALLLLDRLNQLESKM
	Nucleocapsid
	217
	234
	17
	a, ζ

	41
	Nu-AYN267-290
	AYNVTQAFGRRGPEQTQGNFGDQE
	Nucleocapsid
	267
	290
	23
	

	35
	Nu-PQI302-319
	PQIAQFAPSASAFFGMSR
	Nucleocapsid
	302
	319
	17
	

	36
	Nu-FAP307-328
	FAPSASAFFGMSRIGMEVTPSG
	Nucleocapsid
	307
	328
	21
	

	37
	Nu-MSR317-331
	MSRIGMEVTPSGTWL
	Nucleocapsid
	317
	331
	14
	

	42
	Nu-TPS325-342
	TPSGTWLTYTGAIKLDDK
	Nucleocapsid
	325
	342
	17
	

	43
	Nu-LDD339-361
	LDDKDPNFKDQVILLNKHIDAYK
	Nucleocapsid
	339
	361
	22
	

	44
	Nu-AYK359-374
	AYKTFPPTEPKKDKKK
	Nucleocapsid
	359
	374
	15
	

	45
	Nu-KQQ388-406
	KQQTVTLLPAADLDDFSKQ
	Nucleocapsid
	388
	406
	18
	

	46
	Nu-TFP362-378
	TFPPTEPKKDKKKKA*D*E*
	Nucleocapsid
	362
	378
	16
	

	47
	Me-ICL32-49
	ICLLQFAYANRNRFLYII
	Membrane
	32
	49
	17
	

	48
	Me-PET87-104
	PETNILLNVPLHGTILT
	Membrane
	87
	104
	17
	

	49
	Me-MWL91-114
	MWLSYFIASFRLFARTRSMWSFNP
	Membrane
	91
	114
	23
	

	50
	Me-ELV137-159
	ELVIGAVILRGHLRIAGHHLGRC
	Membrane
	137
	159
	22
	

	51
	Me-SRT173-192
	SRTLSYYKLGASQRVAGDSG
	Membrane
	173
	192
	20
	

	52
	Me-LPK164-178
	LPKEITVATSRTLSY
	Membrane
	164
	178
	14
	

	53
	o8-FLV3-20
	FLVFLGIITTVAAFHQEC
	orf8
	3
	20
	17
	

	54
	o8-HFY40-59
	HFYSKWYIRVGARKSAPLIE
	orf8
	40
	59
	19
	

	55
	o3-ATP23-41
	ATPSDFVRATATIPIQASL
	orf3a
	23
	41
	18
	

	56
	o3-LLA52-67
	LLAVFQSASKIITLKK
	orf3a
	52
	67
	15
	

	57
	o3-QSA57-74
	QSASKIITLKKRWQLALS
	orf3a
	57
	74
	17
	

	58
	o3-TLK64-83
	TLKKRWQLALSKGVHFVCN
	orf3a
	64
	83
	19
	

	59
	o3-VYF112-128
	VYFLQSINFVRIIMRLW
	orf3a
	112
	128
	16
	


Table S5. Main features of peptides tested in the different peptide pools used in this study. Peptides are named after the antigen they belong to and the first three amino acids in the peptide followed by the position in the corresponding antigens. Bold characters in the peptide sequence column indicate amino acids showing variability over the strains indicated in the last column [52].
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b

s, s,

Spike 9 PLVSSQCVNLITRTQLPPAYTNSFTRG Spike 164 NNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRE
DRB1*01:01 PL{SSOCUNUITRIQUBEAY NS FTRG DRB1*01:01 NiCHBEYVSOPBEMDUEGKOGNFKNLREFVEKNIDGYFKIYSKHTPINLVRD
DRB1*03:01 PLVSSQCVNLTTRTQLPPAYTNSFTRG DRB1*03:01 NNCTFEYVSQPFLMDLEGKJCNERNUREEVERNEDGY FKIYSKHTPINLVRD
DRB1*04:01 PLVSSQCVNLTTREQUBBAVINSETRG DRB1*04:01 HNCHBEYVSOPBEMDL.ECKOGNFKNLREFVFKNTDGYFKIYSKHTPINLVRD
DRB1*04:04 PLVSSQCVNLTTREQEPPAVENS F TRG DRB1*04:04 NNCTBE¥VSOPEEMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRD
DRB1*07:01 PLiSEQCVNEITIRTOUBPAY TNSFTRG DRB1*07:01 NNCTFEYVSQPFLMDLEGK| YFKIYSKHTPINLVRD
DRB1*08:01 PLUSSOCUNBIIRTOUPBAY TNSFTRG DRB1*08:01 NNCTFEYVSQPFLMDIEGKOGNBKNUREEVEKNIDE Y FKIYSKHTPINLVRD
DRB1*11:01 PLVSSQCVNLTTREQUBBAVENS FTRG DRB1*11:01 NNCTFEYVSQPFLMDLEGKOGN ERNERBEVERNEDGY FKIYSKHTPINLVRD
DRB1*13:01 PLVSSQCVNLTTRTQLPPAYTNSFTRG DRB1#*13:01 NNCTFEYVSQPFLMDLEGK(ENERNUREEVERNEDGY FKIYSKHTPINLVRD
DRB1*13:02 PL| TNSFTRG DRB1*13:02 NNCTFEYVSQPFLMDLEGKQGNEKNEREBVERNEDGY FKIYSKHTPINLVRD
DRB1*14:01 BEVSSECVNLTTRTQLPPAYTNSFTRG DRB1*14:01 NNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRD
DRB1*15:01 PLVSSQCVNLTTRTQLPPAYTNSFTRG DRB1*15:01 NNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKTYSKHTPINLVRD
s, s,

Spike 283 GTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIV Spike 759 FCTQLNRALTGIAVEQDKNTQEVFAQV
DRB1*01:01 GT| TVEKGIYQTSNFRVQPTESIV DRB1%01:01 FCTQLNRALTGIAVEQDKNTQEVFAQV
DRB1*03:01 GTITDAVDCALDPLSETKCTIKSETVERKCIVOTSNERVOPTEST DRB1*03:01 FCTQLNRALTGIAVEQDKNTQEVFAQV
DRB1*04:01 GTITDAVDCAEDPHSENKCHUKSETVEKGTYQTSNFRVQPTESTV DRB1*04:01 FCTQLNRALFGEAVEQDRNTQBVEAOY
DRB1%04:04 GT [DAVDCANDPUSETRETLKSFTVEKGIYQTSNFRVQPTESTV DRB1*04:04 FCTQLNRALTGIAVEQDKNTQEVFAQV
DRB1*07:01 GTITDAVDCALD| YQTSNFRVQPTESIV DRB1*07:01 FCTQLNRALTGIAVEQDKNTQEVFAQV
DRB1#*08:01 GTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIV DRB1*08:01 FCTQLNRALTGTAVEODRNTOBVEAQY
DRB1*11:01 GTITDAVDCAEDPHSENKCHEKSETVEKGTYQTSNFRVQPTESTV DRB1*11:01 FCTQLNRALFGIAVEQDRNTOBVEAQY
DRB1*13:01 GTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIV DRB1*13:01 FCHOENRANTGIAVEQODRNTOBVEAQY
DRB1*13:02 GTITDAVDCALDPLSETKCTLKSETVEKGIYQTSNFRVQPTESIV DRB1*13:02 FCHOENRABTGIAVEQDRNTOEVFAQY
DRB1*14:01 GTITDAVDCALDPLSENKCHUKSEIVERG! YOTSNFRVOPTESIV DRB1*14:01 FCTQLNRALFGEAVEQODKNTOBVEAQY
DRB1*15:01 GTITDAVDCALDPESEIKCHEKSETVERGINOESNFRVOPTESTV DRB1*15:01 FCTQLNRALTGIAVEQDKNTQEVFAQV

S,

Spike 1106 WFVTQRNFYEPQIITTDNTFVSGNCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNL
DRB1*01:01 WFVIQRNFYEPQIITTDNTEVSGNCDVVIGIVNNTVYDPLOPELDSFKEELDKUERNETSBBYEL.CD1SGINASVVNIQKE I DRLNEVAKNL
DRB1*03:01 WEVTQRNE| NTVYDPLOPELDSFKEEL ISGINASVVNIQKEIDRLNEVAKNL
DRB1*04:01 WFVTQRNFYEPQIITTDNTEVSGNCBUVECIVNNGVY D PEOPENDSEREBNDK Y - KNHTSPDVDLGDT SGINASVVNIQKET DRLNEVAKNL
DRB1*04:04 WFVTQRNFYEPQIITTDNTEVSGNCDVVIGIVNNTVYDPLQPELDSFKEELDK FERNATSBDVDEGH I SGINASVVNIQKEIDRLNEVAKNL
DRB1*07:01 WEVIQRNEYEPQIITTDNTFVSGNCDVVIGIVNNT] DK YBRNBESBDVD LGD I SGINASVVNIQKE I DRLNEVAKNL
DRB1*08:01 WFVTQRNFYEPQIITTDNTFVSGNC UNEGIVNNGVE DPLOPELDS FKEELD] VVNIQKEIDRLNEVAKNL
DRB1*11:01 WFVTQRNFYEPQIITTDNTFVSGNCDVVIGIVNNTVYDPLOPELDSFKEELDK ERNARSPDVDEGDE SGINASVVNIQKEIDRLNEVAKNL
DRB1*13:01 WFVTQRNFYEPQIITTDNTFVSGNCDVVIGIVNNT{¥DBPEQPENDSERERT X FERNATSPDVDEGDE SG I NASVVNIQKETDRLNEVAKNL
DRB1*13:02 WFVTQRNFYEPQIITTDNTFVSGNCDVVIGIVNNTVYDPLOPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKETDRLNEVAKNL
DRB1*14:01 WEVTQRNFYEPQIITTDNTFVSGNCDVVIGIVNNTVYDPLQPELDSFKEELDK] KNL
DRB1*15:01 WFVTQRNF FEEQIITEDNIEVSCNCDVVEGEVNNGY Y DPLOPELDSFKEELDKY FKNHTSPDVDLGDISGINASVVNIQKE IDRLNEVAKNL

N, N,

Nucleocapsid 291 LIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVIPSGTHW Nucleocapsid 342 KDPNFKDQVILLNKHIDAYKTFPPTEPKKDKKKKAD
DRB1*01:01 LIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTH DRB1*01:01 KDPNBKDOVENENKHIDAYKTEPPTEPKKDKKKKAD
DRB1*03:01 LIRQGTDYKHWPQTAQFAPSASAFFGMSRIGMEVTPSGTH DRB1*03:01 KDPNFKDQVILLNKHIDAVKTEPPIBEKKDKKKKAD
DRB1*04:01 LIRQGTDYKHWPQIAQFAPSASAF HGMSRIGMEVEBSGET DRB1*04:01 KDPNEKDQVEBENKH I DAYKTEPPTEPKKDKKKKAD
DRB1*04:04 BIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTH DRB1*04:04 KDPNEKDOVIBENKHEDAYKTFPPTEPKKDKKKKAD
DRB1*07:01 LIRQGTDYKHWPQIAQFAPSASABEGMSRE GMEVTPSGTH DRB1*07:01 KDPNEKDOVIBENKHEDAYKTFPPTEPKKDKKKKAD
DRB1*08:01 LIRQGTDYKHWPQIAQFAPSASEBECMSRIGMEVEPSGE DRB1*08:01 KDPNEKDOVIBENKE I DAYKTFPPTEPKKDKKKKAD
DRB1*11:01 LIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVIPSGT DRB1*11:01 KDPNEKDQVEBENKHIDAYKTEPPTEPKKDKKKKAD
DRB1*13:01 LIRQGTDYKHWPQIAQFAPSASABRGMSRIGMEVEPSGT DRB1*13:01 KDPNEKDOVIBENKHEDAYKTEFPPTEPKKDKKKKAD
DRB1*13:02 LIRQGTDYKHWPQIAQF APSASABHGMSRIGMEVIPSGE DRB1*13:02 KDPNEKDOVIBENKEE DAYKTFPPTEPKKDKKKKAD
DRB1*14:01 LIRQGTDYKHWPQIAQFAPSASABRGMSRIGMEVA >SGTi DRB1*14:01 KDPNEKDOVIBENKHEDAYKTF PPTEPKKDKKKKAD
DRB1*15:01 LIRQGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTW DRB1*15:01 KDPNFKDQVILLNKHIDAYKEBPPIEPRRDKKKKAD
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