
Each person is born with a unique 
genetic makeup which defines their 
heritable cancer risk. Thankfully, 
the chance that an individual devel-
ops malignant cancer cells, relative 
to the number of healthy cells divi-
sions over a body’s lifetime, is quite 
rare. This is because a range of cell 
repair and immune resilience factors 
work together to prevent the divi-
sion and spread of cancerous cells. 
These natural cancer resistance pro-
cesses are challenged when exposed 
to harmful environments, such as 
products in tobacco or pollutants in 
the air that damage DNA or cause 
inflammation. As a consequence, 
each case of cancer has a history and 
biological form that is highly specif-
ic to a particular individual. The 
challenge now is to understand how 
such differences in biological func-
tion affect how cancers respond to 
treatment, and whether we can reli-
ably predict these responses using 
diagnostic models of an individual’s 
own cancer cells. 

Over the last years, our team has 
studied how each cancer becomes 
unique in rodent models of lung can-
cer. By expressing the same cancer 
genes in different lung stem cells, we 
revealed the diversity between types 
of lung cancer, and explored how the 
eventual functions of a tumour are 
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shaped by the precise cells in which 
cancer growth begins. This opened 
the door to understanding how can-
cer evolves to avoid the immune sys-
tem, right down to the mechanisms 
each individual tumour develops to 
survive and spread. We also devel-
oped a series of diagnostic methods to 
dissect the intricate protein networks 
that underpin the formation of differ-
ent types of lung cancer. We used 
these methods to identify drug com-
binations able to block the growth of 
these cancer types, and validated se-
lect treatment responses in rodents, 
demonstrating that our approach can 
be extended to humans.

This R’Life project will identify 
and dissect the protein networks 
that make clinical lung tumours 
unique. Cancerous cells will be iso-
lated from lung tumours, the tissue 
to which lung tumour cells have 
spread, or the fluid surrounding the 
lungs. These cells will be profiled to 
identify the pharmaceutical com-
pounds to which a particular tu-
mour responds. Through close col-
laboration between surgeons, on-
cologists, pathologists, and biomed-
ical researchers, this project aims to 
understand how, and whether, we 
can tailor treatments to the unique 
tumours of locally-treated lung can-
cer patients.
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