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Abstract and statement of context, including lay statement
Changes in the airway epithelium, i.e. the lining of the mouth and throat, can be measured as a result individual’s carcinogen insult (e.g. from smoking) and their response to resulting genetic and epigenetic damage. These changes may provide a relatively harmless means to measure an individual’s risk of lung cancer to stratify screening and aid detection. Thus far the utility of microRNA gene expression in this setting for upper airway samples (e.g. from buccal cavity/inner cheek) has not been proven.

This pilot study aimed to show that microRNAs signatures for risk can be measured using quantitative PCR from these minimally invasive samples.

Archival and ongoing LLP sample collections were used to investigate yield and quality of microRNA. As risk-related microRNA markers are not available and samples from lung cancer cases were limited, we initially focussed on study of LLP cohort controls using markers previously shown to be smoking-related in bronchial epithelium. Firstly, we developed and validated a microRNA extraction technique for our archival samples and successfully measured both microRNA and control small RNA by quantitative RTPCR. We showed that microRNA yield was to some extent dependent on the length of time in storage, but that this could be corrected for with the use of suitable controls. We demonstrated that certain microRNAs were associated with smoking duration, but not with gender or age. We then applied the same tests to a larger set of LLP cohort subjects with a variety for LLP risk scores. The results of miRNA analysis were fed in the database of a programme running in parallel (LCAOS, funded by EU FP7) which looks into the volatile signature in breath. We expect to comparatively analyse the miRNA data with the volatile data once the latter become available to us from our European collaborators (Dec 2013). At that point we will get the latest follow-up information for the recruited individuals from Hospital records/Cancer Registry/ONS in order to form a nested case-control in the examined cohort. 

This proof-of-principle study provides a platform for wider studies and candidates for further clinical validation as molecular markers supplementing the epidemiological LLP risk model. It does, however, underline the need of using a much higher quantity of the collected buccal material if one decides to undertake high throughput approaches for biomarker discovery.

Lay Summary:
We have been able to show that small scrapings taken from the inside of a person’s cheek can provide molecular indications of smoking-related changes. Because such changes are based not only on how much smoke a person has inhaled, but on the damage it has done, these changes may be used to help determine the risk that that person is likely to develop lung cancer. Further studies are needed to identify which changes provide the best indication of this lung cancer risk.

Key achievements of the project (maximum of five bullet points; figures placed in appendices)
· Demonstrated the ability to analyse miRNA in archival samples of buccal scrapes.

· Shown that comparable results from frozen and fixed buccal scrapes can be obtained.

· Optimised the extraction procedures and developed multiplex protocols to maximise the utilisation of these samples, which provide very limited amount of total RNA.

· Two cohorts of samples were examined demonstrating differential expression of microRNAs related to duration of smoking.

· This pilot confirms previous bronchial airway studies demonstrating differential expression of miRNAs in buccal samples. However, the pattern of expression appear 

