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The immune system actively
responds to cancer



Tumour-infiltrating T cells are 
associated with patient survival
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Immune response to lymphoma

• Follicular lymphoma is the most common type of 
indolent non-Hodgkin lymphoma

• B cell-derived
• Incurable with current therapies
• Many recent studies describe correlations between 

tumour-infiltrating T cells & prognosis



Immunotherapy for lymphoma
• Question: What to target in lymphoma patients?
• There are a collection of frequently mutated genes in 

lymphoma (tumour-specific)
• The resulting mutations are typically drivers 

(essential for tumour survival / progression)
• Hypothesis: Tumour-specific mutant proteins derived 

from driver mutations are effective targets for T cell-
based therapy in lymphoma

• Strategy: Stimulate patient T cells from peripheral 
blood to identify both naïve and pre-existing 
responses to mutations



Patient cohort

• Enrolled 53 follicular lymphoma patients
• Project requirements:

– Tumour samples for identification of somatic 
mutations

– Matched blood samples: 2-4 annual blood 
draws/patient for T cell assays (200ml/draw)



Project overview

• Every mutation has 
the potential to create 
a new T cell target

Develop personalized
T cell-based therapies

Identify patient-
specific driver 

mutations

Obtain
tumour samples

Assess
T cell responses



Using T cells to target mutations

• T cells can
– Detect small changes in proteins (even single 

amino acid substitutions)
– Eliminate tumour cells expressing mutant 

proteins, regardless of protein function
– Recognize proteins that reside in any part of the 

cell



Criteria for immunogenicity

• Protein must be processed to 
generate the peptide of 
interest

• Peptides must bind patient’s 
MHC molecules

• T cells with the appropriate T 
cell receptor must exist in the 
naïve repertoire



Experimental design
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• Isolated DNA from tumours & matched normal blood
• Sequenced 10 genes known to be mutated in lymphomas
• Identified mutations in samples from 81% of patients

Mutational profiling
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Patients 

#"of"pep' des"with"IC50"<"1000nM"

• Sequence-based MHC class I typing of all samples
• Used algorithms to predict which patient-specific 

mutant peptides would bind patient’s MHC molecules

Epitope predictions

• 86% of patients with mutations had >1 predicted epitope



• Selected 13 patients with at least one predicted 
epitope and with sufficient blood available for T cell 
experiments

Epitope predictions
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Patients 

Epitope prediction (IC50) scores 

<1000 nM 

<500 nM 
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Patients Mutated genes
# of peptides 

with predicted 
IC50<1000nM

Peptides 
eliciting T cell 

responses
IROL003 EZH2, PIM1 5 None
IROL011 EZH2, FOXO1, MEF2B 8 EZH2
IROL012 CREBBP 4 None
IROL017 CREBBP, MEF2B 17 CREBBP, MEF2B
IROL025 MEF2B 2 None
IROL026 EZH2, MEF2B 12 MEF2B
IROL032 CREBBP, FOXO1 15 None
IROL041 CREBBP, EZH2 13 CREBBP
IROL046 CCND3, CREBBP, PIM1 25 CREBBP
IROL054 CD79B, CREBBP, EZH2, MEF2B 7 MEF2B
IROL074 CCND3, CD79B, PIM1 4 CCND3
IROL086 CREBBP 3 None
IROL093 FOXO1 7 None

Results of in vitro stimulations

• T cells from 7/13 patients recognized mutant peptides



Patient T cells recognize patient-
specific mutant proteins (3/7 patients)
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* No autologous tumour available, so transfected 
autologous B cells with mutant genes
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T cells are specific for mutant 
peptides (compared to wild type)



T cells recognize HLA-matched 
tumour cells expressing mutations
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Summary & future directions
• Ideal immunotherapy targets are tumour-specific
• Over 80% of follicular lymphoma patients have 

mutations in at least 1 of the 10 genes in our panel
• These mutations are typically drivers & are therefore 

particularly appealing therapeutic targets
• T cells from 3/13 patients recognized processed 

mutant proteins
• T cell responses were found at low frequencies in 

peripheral blood & only at a single timepoint in each 
patient, suggesting that responses may have been 
elicited from the naïve repertoire

• Additional targets will be identified by assessing 
responses to more driver mutations & by assessing 
CD4+ T cell responses
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