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PhD project outline: 
 
In the PhD component of the project the student will perform ultra deep targeted DNA 
sequencing of serial blood samples collected every 6 weeks from 20 healthy volunteers over a 
period of 18 months, as part of the Legacy study (https://www.legacy-study.org/). Using these 
data clones harbouring somatically acquired driver mutations that have expanded to >1% variant 
allele frequency in the blood will be identified and computational tools (netMHC) will be . To 
determine whether there are adaptive immune responses to these mutant clones, the student will 
use single-cell RNA sequencing of T-cells combined with a barcoded tetramer technology 
(BEAM-T, 10x genomics) to determine the which TCR sequences are responsible for recognising 
the neoantigens harboured by the mutant clones. Using this data the student will then be 
encouraged to build machine learning models that are capable of extracting the common 
features of VDJ sequences that indicate whether they are specific for a particular precancerous 
neoantigen and determine whether immune recognition of pre-cancerous neoantigens influences 
the growth of the mutant clone over time (measured via the trajectory of the mutant clone in 
blood). 
 
 
PhD experimental plan: 
 
Duplex sequencing of serial blood samples from 20-healthy volunteers to identify mutant clones 
Computational prediction of neoantigens from mutations using netMHC and associated software. 
scRNA-sequencing of T-cells that have been strained with barcoded tetramers to map TCR-
pMHC interactions for the neoantigens identified in (2) 
Assessment of mutant clone trajectories from serial bloods. 
 
 
Main techniques: 
 
Single-cell RNA sequencing 
Tetramer straining and T-cell flow sorting 
Duplex DNA sequencing of serial blood samples 
Computational peptide prediction software 
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Computational identification of somatic variants 
TCR feature extraction and machine learning. 
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