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ABSTRACTS  

Immune checkpoint inhibitors and companion animal 
oncology – a review 

Dr Natalie Adby 

Immune checkpoints (ICs) are cell surface protein-complexes that regulate the T-cell 
response.  When activated, inhibitory ICs prevent autoimmunity and minimise 
inflammatory driven host tissue damage1.  Dysregulated expression of inhibitory immune 
checkpoint (IC) proteins, by tumour cells or within the tumour microenvironment, is a 
mechanism by which certain cancers can evade the immune system1.   

Over the last two decades, monoclonal antibody drugs directed towards the IC receptors 
cytotoxic T-lymphocyte-associated antigen 4 (CTLA-4) and programmed cell death 
protein 1 (PD1) and the associated PD1 ligand (PDL-1) have been developed, trialled and 
approved for the management of multiple cancers in humans.  Whilst use of these IC 
inhibitors (ICIs) has been associated with durable treatment responses in some patients, 
research is ongoing into factors affecting the significant variability seen in treatment 
response2; to assist with the selection of optimal candidates and to minimise the 
expression of potentially fatal auto-immune-like side-effects1,3.   

A variety of inhibitory IC receptors and ligands, including CTLA-4, PD1 and PDL-1, have 
been identified on canine immune cells and their expression has been associated with 
multiple canine tumour types3.  However, the development of canine specific ICIs and 
their clinical application has lagged compared to the field of human immunotherapy. 
Despite challenges, ongoing ‘one health’ focused investigation of canine ICs and 
development of canine ICIs is encouraged.   
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Clustered regularly interspaced short palindromic 
repeats technology  

Michaela Swan 

Clustered regularly interspaced short palindromic repeats (CRISPR) technology is a 
recent and exciting addition to the gene editing field. Originally, CRISPR was identified in 
prokaryotic genomes in 1980-1990s, and soon after it became apparent that CRISPR was 
involved in the adaptive immunity of prokaryotes to viral infections.1 This mechanism 
has been adapted to create CRISPR gene editing technology. An endonuclease, most 
commonly Cas (CRISPR associated protein) 9 and guide RNA (gRNA) are the two main 
components of CRISPR responsible for the identification and cleavage of target DNA, 
leading to double strand breaks, subsequent repair of the DNA in eukaryotes and 
changes in the DNA with modification of gene function.1 CRISPR technology is a topical 
issue under ethical debate, particularly the use of CRISPR in germline cells and more 
specifically the CRISPR HIV baby scandal.2 Microbiology, agriculture and medicine are 
just a few of the fields where CRISPR technology is being actively investigated and 
applied with promising results so far. Several trials exist assessing the safety and 
efficacy of this technology in humans.2,3  

To date, CRISPR has been executed in human oncology patients including those 
diagnosed with multiple myeloma, melanoma, synovial cell sarcoma, lymphoma and 
non-small cell lung cancer.2,3 This technology which is cheap, precise and powerful in 
comparison to other gene editing methods, although in development, will likely be 
applicable in the management of veterinary oncology patients in the future.  
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