
Supplementary Figures

The pVACview main module is split into the following components: (1) user data upload, (2) neoantigen feature
visualization and exploration, and (3) export of prioritized neoantigens and associated annotations for
downstream applications. Users are provided with neoantigen features that are organized into three levels of
detail: variant-level, transcript-level, and peptide-level. The following figures provide screenshots and
descriptions of pVACview main module features.
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Fig. S1. Upload input files
The pVACview main module has two required input files: <sample_name>.all_epitopes.aggregated.tsv and
<sample_name>.all_epitopes.aggregated.metrics.json, both of which are output files from the pVACseq
pipeline. The aggregated tsv file provides a list of neoantigen producing variants, features of each variant, the
best predicted epitope, binding affinity scores and percentile ranks. The metrics json file contains additional
transcript and peptide level information that is needed for certain features of the pVACview application. Users
can also upload an additional all_epitope.aggregated.tsv file, which is useful in cases where users are
visualizing Class I prediction data but would like to have a general idea of the variant’s Class II prediction
performance or vice versa. Users also have the opportunity to upload a gene-of-interest tsv file, where each
individual line consists of one gene name (e.g. cancer driver genes). If matched in the aggregate report, the
gene name will be highlighted using bold font and a green box around the cell.



Fig. S2. Visualize and explore - Evaluate and compare variants
Variant-level information is presented in the main aggregate report table, showcasing the best neoantigen
candidate for each variant as well as genomic information (e.g. gene identifier, amino acid change and position
of the variant within the core binding peptide), expression level, DNA and RNA variant allele frequency (VAF),
median binding prediction scores and percentiles, the total number of peptides that meet specified cutoffs, etc.
Driver genes provided in the user-provided gene of interest list are framed in green boxes (ARID1B and MSH6
in this example). Further details on each of the features depicted below can be found at pvactools.org and
within the pVACview interface itself (Tutorials and Documentation sections).



Fig. S3. Visualize and explore - Evaluate individual variant details: DNA/RNA VAF, gene expression and
genomic variant coordinates
Once a specific variant row is selected in the aggregate report table, users are provided with a ‘Variant and
Gene info’ box, which provides further information on the precise genomic location and nucleic acid change, as
well as a link to an OpenCRAVAT variant report for the respective variant. The ‘Variant and Gene info’ box is
located in the ‘Variant Information’ tab.



Fig. S4. Visualize and explore - Evaluate and compare alternative transcripts: transcript expression,
transcript support level, biotype and transcript length
A) Multiple transcripts that give rise to the exact same list of peptide candidates are grouped into a single
transcript set. B) Once a transcript set is selected, users are provided with information on each individual
transcript containing the variant. Transcript specific expression estimates, transcript support level (TSL) and
biotype can be used to identify a suitable reference transcript sequence for extraction of long peptide
sequences that contain a neoantigen. When multiple transcript options are available within a transcript set, the
“top” transcript (highlighted in green) is selected using the TSL, biotype and transcript length information.

A. Transcript set selection

B. Transcripts in selected set



Fig. S5. Visualize and explore - Evaluate and compare peptides arising from a single variant and
transcript set
The “Peptide Candidates from Selected Transcript Set” table provides details for peptides arising from the
selected transcript set (i.e. for cases where multiple alternative transcripts give rise to the exact same list of
peptide candidates). For each peptide, the predicted per MHC allele IC50 binding affinity, mutation position,
problematic positions and anchor residue fail status is provided. Each row corresponds to either the mutant
peptide or the corresponding wild type peptide sequence, indicated as “MT” and “WT” respectively. Users are
able to select MT/WT peptides for further information. The “top” peptide (highlighted in green) is identified by
eliminating any problematic peptides and choosing from the remaining peptides the one with the strongest
binding score.



Fig. S6. Visualize and explore - Evaluate an individual peptide: IC50 binding affinity violin plot
After selecting a single mutant peptide, the IC50 Plot tab shows violin plots of IC50 binding affinity predictions
from individual algorithms for the MT (mutant) and matched WT (wildtype) peptides for each HLA allele
meeting a binding affinity threshold.



Fig. S7. Visualize and explore - Evaluate an individual peptide: percentile rank (%ile) violin plot
For a selected mutant peptide the %ile plot shows violin plots of the individual algorithm percentile ranks of the
MT (mutant) and matched WT (wildtype) peptides for each MHC allele meeting a binding affinity threshold.



Fig. S8. Visualize and explore - Evaluate an individual peptide: IC50 binding affinity and percentile rank
The Binding Data table shows the numerical IC50 binding affinity and percentile rank values for a selected pair
of mutant and wild type peptides across prediction algorithms.



Fig. S9. Visualize and explore - Evaluate an individual peptide: elution and immunogenicity
The Elution and Immunogenicity Data Table lists scores and percentile ranks from predictors trained on peptide
elution mass spectrometry data (e.g. BigMHC_EL, MHCFlurryEL, NetMHCPanEL) and immunogenicity data
(e.g. BigMHC_IM, DeepImmuno).



Fig. S10. Visualize and explore - Evaluate an individual peptide: anchor residue (heatmap)
For each peptide, we also provide users with an allele-specific anchor prediction heatmap. These predictions
are normalized probabilities representing the likelihood of each position of the peptide to participate in
anchoring to the MHC molecule. The top 15 MT/WT peptide pairs from the peptide table are shown with
anchor probabilities overlaid as a heatmap (darker blue indicating higher probability of the position acting as an
anchor). The anchor probabilities shown are both allele and peptide length specific. In the anchor heatmap
view, the mutated amino acids are marked in red and MT/WT pairs are separated using a dotted line.



Fig. S11. Visualize and explore - Evaluate an individual peptide: anchor residue (tables)
The list of likely anchor positions and the underlying per-position anchor probabilities can be found in tables at
the bottom of the ‘Anchor Heatmap’ tab. Empty entries in the ‘Anchor Weights’ table denote that there is no
data available for this allele-length combination.



Fig. S12. Visualize and explore - Evaluate individual peptide: anchor scenarios
Given the anchor position prediction, users can consult the anchor scenario view (in the ‘Anchor Heatmap’ tab)
to prioritize (Accept) neoantigen candidates. To be specific:
Scenario 1 shows the case where the WT is a poor binder and the MT peptide is a strong binder, containing a
mutation at an anchor location. Here, the mutation results in a tighter binding of the MHC and allows for better
presentation and potential for recognition by the TCR. As the WT does not bind (or is a poor binder), this
neoantigen remains a good candidate since the sequence presented to the TCR is novel. Scenario 2 and
Scenario 3 both have strong binding WT and MT peptides. In Scenario 2 , the mutation of the peptide is
located at a non-anchor location, creating a difference in the sequence participating in TCR recognition
compared to the WT sequence. In this case, although the WT is a strong binder, the neoantigen remains a
good candidate that should not be subject to central tolerance. However, as shown in Scenario 3, there are
neoantigen candidates where the mutation is located at the anchor position and both peptides are strong
binders. Although anchor positions can themselves influence TCR recognition, a mutation at a strong anchor
location generally implies that both WT and MT peptides may present the same residues for TCR recognition.
As the WT peptide is a strong binder, the MT neoantigen, while also a strong binder, will likely be subject to
central tolerance and should not be considered for prioritization. Scenario 4 shows the case where the WT is a
poor binder and the MT peptide is a strong binder. In this case, the mutation is located at a non-anchor
position, likely resulting in a different set of residues presented to the TCR and thus making the neoantigen a
good candidate.



Fig. S13. Visualize and explore - Evaluate problematic features: reference proteome similarity
To ensure that the candidate is a non-self peptide, users can also check if the sequence of the best peptide
candidate for a variant matches any sequence found in the reference proteome. This view shows the best
peptide with the mutated position(s) highlighted in red as well as the reviewed variant information. The Query
Sequence corresponds to a longer sequence around the mutation that is used to search for reference
matches. The best peptide is highlighted in yellow in the query sequence. Any 8-mer or longer sub-sequence
of the query sequence found in the reference proteome is considered a match and displayed in the table
below, along with its gene, transcript, and protein information.



Fig. S14. Visualize and explore - Evaluate problematic features: problematic amino acids
A) If the user specified potential problematic amino acids when running pVACseq, candidates with these
problematic amino acids will be flagged by a red box in the “Prob Pos” (Problematic Positions) column in the
main aggregate report table. For example, here the user specified Cysteine (C) as a problematic amino acid for
manufacturing, and as a result, the neoantigen candidate SRNCEIWQV (with a Cysteine at position 4) is
flagged by pVACview. B) This information is also displayed in the Peptide Candidates from Selected Transcript
Set table mentioned earlier.

A. Problematic positions highlighted in the aggregate report table

B. Problematic positions highlighted in the peptide candidates table for a selected variant



Fig. S15. Visualize and explore - Capture evaluation status
A) After reviewing each neoantigen candidate, users can leave their evaluation by clicking the appropriate
button on the right of each row: thumbs-up for accept, thumbs-down for reject, or flag for candidates requiring
further review. For example, a candidate with a reference proteome match might be rejected while a candidate
with poor percentile rank might require further review, depending on the user’s selection criteria . B) The total
number of candidates for each evaluation status are captured in the Peptide Evaluation Overview panel under
the ‘Variant Information’ section.

A. Aggregate Report of Best Candidates by Variant with evaluations selected

B. Peptide Evaluation Overview table



Fig. S16. Visualize and explore - Rescuing poor candidate
In the case that users upload Class I predictions (tsv) as the required input and Class II predictions (tsv) as the
additional input, candidates with class I peptides that don’t meet a user’s selection criteria might be rescued by
evaluating the class II peptides, which can be viewed in the Additional Data tab. For example, this TXNDC15
variant (A) has class I peptides with poor IC50 binding affinity, resulting in a Poor tier. However, other selection
criteria like the RNA VAF, allele expression, etc. are within range. Moreover, the Additional Data for this variant
(B) indicates good class II IC50 binding affinity and percentile rank, therefore, users may consider rescuing this
candidate. After leaving a comment (C) on the variant to capture this observation, the candidate is flagged as
requiring further review as indicated by the flag button (A).

A. Candidate with poor class I binding affinity and percentile rank

B. Additional class II data for this variant

C) Comment interface to capture additional observations for this variant



Fig. S17. Export evaluated neoantigens
When users have either finished ranking neoantigen candidates or need to pause and would like to save
current evaluations, they can export the current main aggregate report using the export page. We provide two
download file types (tsv and excel). The output files include the ‘Evaluation’ and ‘Comment’ columns, which
capture the evaluations (Accept/Reject/Review/Pending) and comments recorded during the review process.


