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Crosstalks between SOX2 and the Wnt/β-catenin signaling pathways in lung carcinogenesis
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Lung cancer and Squamous Cell Carcinoma (SCC) First cause of mortality by cancer in the world



SCC: 40% of lung cancer



1,2 million deaths per year



Development in large conducting airways



Lung SCC
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SOX2 and lung development N-terminal domain



HMG domain



C-terminal domain



SOX2 DNA binding



Partner (OCT4/3, BRN2, β –catenin, etc)



315 aa



Cell type-specific



Transcription



Embryonic/Organ development and tissue homeostasis Fonction



Expression



Role secondary branching



Differentiation



Large conducting airways



Epithelial cell differentiation



Migration



Epithelium repair after injury



Proliferation



Implication of SOX2 in lung SCC SOX2 is a novel oncogene in lung SCC



Overexpression of sox2



Hussenet et al



Tumors have typical histological traits of lung SCC Hematoxylin/Eosin stainings



SOX2 KO



Decrease apoptosis



Nuclear high expression in 67% of tumors Immunohistochemical stainings of SOX2 in 51 lung SCC



Synergic interaction effect between Sox2 and β-catenin in the SCC?



Wnt/β-catenin pathway and lung development In several tissues



Regulation of -Embryogeneis -Cell fate/differentiation -Migration -Proliferation



In lung developement Regulation of - Proximal-distal cell fate -Branching morphogenesis



Implication of Wnt/β-catenin pathway in the lung SCC Expression change of component pathway



↗ Wnt1



Presence in lung SCC 58 %



↘ WIF-1



83 %



↘ DKK3



63 %



↗ Dvl1 ↘ Axin2



Activation of Wnt pathway



75 %



↗ of β-catenin 52 %



↗ β-catenin nuclear



33 %



↗ of TCF4



75 %



Lung SCC



Crosstalks between SOX2 and β-catenin Regulation of same biological processes



Observations of direct interaction :



Organ development, cell fate, migration and cancer



Bud sensory cells retinals cells osteoblast Breast cancer



Chen et al



Working hypothesis: interaction in SCC



Objectives of project



SOX2/Wnt βcatenin pathways interaction in lung squamous cells ?



Importance of Wnt/βcatenin signaling in lung SCC



Impact of SOX2 on Wnt/βcatenin signaling in lung SCC



In vitro cellular models of lung squamous cells BEAS-2B, NCI-H226, Calu-1 and KLN205 cell lines



The main steps of the project SOX2/Wnt βcatenin pathways interaction in lung squamous cells ? IF



WB



Cell lines co-express SOX2/βcatenin ? Impact of SOX2 on Wnt/βcatenin signaling in lung SCC +



-



Transduction by lentivirus



shRNA



Knock-down of SOX2



Overexpression of SOX2



Reporter system



IP



Physical interaction?



Importance of Wnt/βcatenin signaling in lung SCC Reporter system



Wnt pathway activity LiCl; active βcatenin



+



Activation of Wnt pathway



-



sFRPs;DKKs ; (DN) LRP6



Blocking of Wnt pathway Q RT-PCR WB



SOX2 expression level



Effect on Wnt/βcatenin signaling



Tumor phenotypical traits



Transduction by lentivirus Plasmids for viral production



Gene of interest pUC19



ampR



SOX2 / GFP



CMV RSV prom.



CMV promoter SD
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