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Extended Data Fig. 5 | TCRseq clustering of EGFR neopeptide stimulated 
MANAFEST cultures. To identify groups of TCRs that shared similar sequence 
structure to the clones that were significantly expanded in PBMC samples from 
the MANAFEST assay, we clustered together the top 3000 CDR3B sequences 
from each timepoint (months 30, 40, 45) from each condition (Cytokine, CEF, 
ex19del, T790M), using the Gliph2 clustering algorithm. a, Gliph2 network plot, 
coloured by ‘total.score’ metric, herein referred to as cluster importance score. 
More significant clusters are located towards the middle of the plot. b, Overview 
of clusters which contain expanded sequences, as defined by the MANA webtool. 
As all samples were clustered together, the proportion of each condition’s 
contribution to the cluster is displayed in the bar. Cluster size refers to the 
number of unique TCR sequences within each cluster. We observed that clusters 

containing an expanded sequence determined by the MANA webtool were 
composed of sequences predominantly of the same condition. c, Clusters were 
segregated into conditions using a proportion cut-off of 50%. All clusters from 
Gliph2 output which had a sequence count above the threshold are displayed. 
Significance determined by two-tailed Wilcoxon test. There was no difference 
in cluster importance scores between the ex19del culture and the positive 
control (CEF), whilst the T790M condition showed the highest cluster importance 
score. Taken together, these data suggest that the expanded clones in their 
respective cultures were driven by peptide-specific stimulation, as we see more 
significant clustering in the conditions treated with peptide compared to 
cytokine alone. The box plots represent the upper and lower quartiles (box limits), 
the median (centre line) and the vertical bars span the 5th to 95th percentiles.
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Extended Data Fig. 6 | Copy number profiles for post-WGD lost variants. 
Copy number changes observed at the genomic positions for the post-genome 
doubling variants FANCF p.A353G, STK38 p.P429S and PRPF39 p.Q318K in the:  

a, lung primary; b, supraclavicular LN; c, RUL lung; d, SCLC transformed liver 
metastasis; e, mediastinal mass. The dotted lines represent the genomic positions 
of the mutations. RUL = right upper lobe, SCLC = small cell lung cancer.
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Extended Data Fig. 7 | Bioinformatics immune analyses. HLA copy number 
analyses for the various tissue-sequenced timepoints. There is no evidence of 
loss of heterozygosity in HLA- A, B or C for the: a, diagnostic primary lung biopsy 
(0 months); b, supraclavicular LN (7 months); c, RUL metastasis (19 months);  
d, SCLC transformed liver metastasis (38 months); e, mediastinal mass  
(45 months). TPM distribution for all expressed genes from RNA at the sequenced 
time points at: f, 19 months (RUL metastasis) g, 38 months (SCLC liver metastasis). 
Expression of EGFR and HLA-A, B & C are highlighted in black, red, blue and grey 

respectively. h, Danaher signature scores. Results demonstrate a reduction  
in CD45+ cells as well as many other immune cell types in the SCLC liver- 
transformed metastasis (post osimertinib and vaccine; 38 months) compared 
to the RUL metastasis (post erlotinib; 19 months). i, CIBERSORTx cell abundance 
scores. Similar to the Danaher scores, these results support that CD45+ cells 
(immune cells) are less abundant in the SCLC transformed liver metastasis 
compared to the RUL metastasis. TPM, transcripts per million.
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Extended Data Fig. 8 | See next page for caption.



Extended Data Fig. 8 | TRACERx 421 immune and genomic data. a, Comparison 
of histological tumour infiltrating lymphocyte (TIL) scores of the RUL and liver 
metastasis with primary tumours from the TRACERx 421 cohort (invasive 
adenocarcinoma n = 232, Squamous cell carcinoma n = 131, Other histology 
n = 46). b, Comparison of TIL scores with EGFR-mutant NSCLC cases within the 
TRACERx 421 cohort (n = 28). c, Using CIBERSORTx, the proportion of immune 
cells in all regions of the EGFR-mutant TRACERx 421 cohort with RNASeq data 
was calculated using the LM22 signature. The right upper lobe (RUL) and liver 
metastasis from this case are represented with dotted lines (blue and red, 
respectively). A solid black line represents the median of the EGFR-mutant 
TRACERx 421 tumours (n = 23 EGFR-mutant cases, with 54 primary tumour 
samples, 4 of which are metastatic). d, Illusion of clonality from single region 
biopsies; variants can appear to be clonal when they are in fact subclonal at the 

tumour level. e, Mutation heatmap for biopsies shown in panel. Whole-genome 
doubling (WGD) is usually an early clonal event in NSCLC, therefore, pre-WGD 
are likely to also be clonal. f, Mutations occurring post-WGD can be lost more 
easily than pre-WGD mutations through chromosomal instability as they occur 
on 1 chromosome. g, Mutations occurring pre-WGD, were more likely to be 
found in every metastasis sequenced than post-WGD mutations (96.7% versus 
25.3%). h, Summary of clonal lung cancer driver gene SNV or DNV mutations 
timed relative to WGD. This only has genes with at least five mutations in the 
TRACERx 421 cohort. Top panel represents the number of mutations; lower 
panel represents the proportions of the variants in that gene. Dark red represents 
post-WGD, grey represents unclear timing & dark blue represents pre-WGD. 
WGD = whole genome doubling; RUL = Right upper lobe. Illustrations in d–f were 
created using BioRender (https://biorender.com).

https://biorender.com
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Extended Data Table 1 | Neoepitope summary

Neoepitope peptides annotated with granzyme B (GZMB) response, clonality in cancer, timing relative to genome doubling, and presence in sequenced regions using whole exome sequencing 
and RNA sequencing. 4 peptides were insoluble and therefore not included in final vaccine production.
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