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Lung cancer epigenetics: Lessons from the mouse embryo to develop novel approaches for early diagnosis 
and therapy of lung cancer
Guillermo Barreto
Max Planck Institute for Heart and Lung Research, Germany

Several genes that are relevant during embryonic lung development share a similar gene structure with two distinct promoters 
driving the expression of two different transcripts. Expression of both transcripts from the same gene is complementary 

and is differentially regulated during embryonic development, with one transcript been expressed during early stages of lung 
development (embryonic isoform) and the other transcript been expressed at later stages and in adult lung (adult isoform). 
Interestingly, the embryonic isoforms are enriched in lung tumors of mice as well as of human, making them good candidates 
for lung cancer diagnosis. In addition, forced expression of the embryonic isoforms in murine adult lung is sufficient to induce 
hyperplasia with characteristic of lung adenocarcinoma supporting their oncogenic potential. Moreover, we found that the 
complementary expression of both isoforms from the same gene is mediated by differential promoter usage that is regulated by 
mechanisms that involve changes in the chromatin structure as specific histone modifications and dynamic DNA methylation. 
In conclusion, we suggest that an embryonic specific phenotype is acquired during lung cancer progression and this can be 
used for early diagnosis of lung tumors. In addition, approaches to suppress embryonic specific isoforms can be exploited to 
develop therapeutic strategies against lung cancer.
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