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Body: Epidermal Growth Factor Receptor (EGFR) pathway activation is a frequent event in human lung
cancer with over-expression one of the earliest abnormalities in the bronchial epithelium of smokers and
present in all stages of preinvasive cancer. Mutations in EGFR itself are rare and the mechanisms
regulating EGFR pathway activation remained elusive. Leucine-rich immunoglobulin repeats-1 (LRIG1), an
inhibitor of EGFR activity, is one of 4 genes identified that predict patient survival across solid tumor types.
We hypothesize that tissue homeostasis is maintained via strong endogenous regulation of EGFR signaling
by the inhibitor LRIG1 and its loss is the key step in the initiation of preinvasive lung disease. Our
experiments show that deletion of LRIG1 is sufficient to promote murine airway hyperplasia. In vitro, LRIG1
deficient cells display loss of contact inhibition, whereas re-expression of LRIG1 in human lung cancer cell
lines impairs growth. We find that LRIG1 forms a ternary complex with EGFR and E-Cadherin at the cell
surface. This complex modulates the activity of the EGFR and downstream pathways. We also show that
loss of heterozygosity at the LRIG1 locus as well as down-regulation of LRIG1 gene expression are early
events in the development of preinvasive human squamous lung cancer. Our findings imply that lung cancer
development is driven by a change in the amplitude of EGFR signaling governed by the loss of contact
inhibition.
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