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Body: Molecular profiling of from pre-invasive bronchial lesions may identify promising new biomarkers for
early detection and targets for chemoprevention/treatment of lung cancer. mRNA expression was analyzed
(Agilent microarrays) from fresh frozen human bronchial biopsies (N=122, 77 patients) at successive
morphological stages of lung squamous carcinogenesis. Modules of co-expressed genes were identified
among the 7739 stage associated genes, selected using a linear mixed-effects model adjusting for smoking
status, gender and history of cancer as fixed effects and patient as a random effect, Genes expression
alterations were grouped based on their behavior across 4 successive molecular steps. Four different
gene-expression patterns were observed: gene modules primarily up-regulated among the early or late
steps, up-regulated in a linearly across the 4 steps, as well as down- then up-regulated (biphasic). Modules
that changed in the early step were characterized by genes involved in cell function/maintenance, cell
growth/proliferation and cell-to-cell signaling. Modules with linear up-regulation included genes involved in
cell cycle, cellular assembly, DNA replication/repair. At the later stages, the transition to high-grade
dysplasia, the most significant gene expression changes included immune/inflammatory response genes.
These data provide a platform for future in depth investigation into the precise molecular mechanisms and
pathways involved in lung carcinogenesis. The significant modification of inflammatory/immune response
genes in association with high-grade lesions suggests a critical role of the surrounding microenvironment at
this critical stage of carcinogenesis and raises the possibility of new chemopreventive approaches.
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