Dear Editors,

Please find attached a research article entitled, “LINE-1 analytes in extracellular vesicles as tools for molecular diagnostics of non-small cell lung cancer” that we would like to submit to be considered for publication in Nature Communications.

Molecular biomarkers are sorely needed for lung cancer detection, especially because most cases are detected when curative interventions are no longer a viable option. Further, current screening with low-dose computerized tomography (LD-CT) is fraught with high false-positive rates.

LINE-1 is an oncogenic human retrotransposon that ‘copies and pastes’ its DNA and other DNAs into new locations via reverse transcription. LINE-1 activation is a common feature NSCLC; however, its utility as a biomarker is limited because it depends on direct testing of tissue biopsies using low-throughput technologies.  To overcome this limitation, we examined LINE-1 analytes loaded into extracellular vesicles (EVs) as a “liquid biopsy” of LINE-1 levels in tissues.  Here we provide proof-of-concept evidence of this approach using experiments in cultured cells and plasma samples from healthy and lung cancer patients.

Using a panel of normal and lung cancer cell lines under both basal and induced conditions, we established that LINE-1 levels are proportional between cells and their EVs.  We then examined LINE-1 in plasma EVs from healthy and NSCLC patients.  We observed that EV LINE-1 is highly variable between subjects and is influenced by sex and possibly race and ethnicity.  These observations are consistent with those in the literature using direct LINE-1 measures of DNA methylation. Among NSCLC patients, mean EV LINE-1 levels increased with cancer stage. We also observed parallels between our in vitro and in vivo studies, where squamous cell carcinoma exhibited the highest levels of EV LINE-1 and adenocarcinoma the lowest.

Our previous studies suggested that the majority of circulating LINE-1 is found within plasma EVs, thus we next questioned whether a whole-plasma ELISA could approximate LINE-1 EVs levels.  Indeed, we discovered that this relationship is upheld; a finding that creates untold possibilities and strategies for monitoring metastatic progression in lung cancer patients using facile relatively high throughput methodology in the clinical setting.

These findings provide important knowledge regarding the intersection between LINE-1 and EV biology and facilitate future studies examining its potential as a cancer biomarker. We appreciate your consideration of this submission and look forward to hearing from you on the suitability of this submission.

Sincerely,

Kenneth Ramos, MD, PhD (NAM)
