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Abstract

Hippo pathway is an evolutionally conserved kinase cascade. Kinases Mstl and
Mst2 are the mammalin ortholog of Hippo. Absence of Mstl and Mst2leads to the
activation of its downstream factors, the transcriptional coactivator Yes-associated
protein (YAP) and its paralog, TAZ, which will increase cell proliferation, inhibit cell
death and ultimately result in liver overgrowth and tumorigensis. Moreover, previous
studies reported that upregualtion of Endoplasmic Reticulum (ER) stress response,
also called unfolded protein response (UPR). Recently, we found inactivation of
Hippo signaling or activation of Yap induces liver growth and tumorigenesis by
promoting the UPR signals.

Two of three major UPR signaling pathway such as PERK signaling and ATF6
signaling are activated upon the losses of Hippo signalling. This study is foucused on
understanding the mechanism of Yap mediated-ATF6 activation. The activation of
ATF6 depends on protinase S1P/S2P-mediated ATF6 cleavage. We found that deletion
of Mstl/2 or active Yap promotes ATF6 cleavage and activation. Additionaly, mRNA
levels of 2P was greatly increased by Yap activation. Yap induces the mRNA
transcription of its downstream genes through the interaction with DNA binding
protein TEAD. Interestingly, S2P promoter contain 2 TEAD binding elements, so we
hypothsize that Yap/TEAD can regulate S2P expression. Luciferase assay and CHIP
assay confirmed that Yap/TEAD activates S2P transcription. Further work illustrates
that ATF6 knockdown abrogates UPR signals and enlarged ER size induced by Yap
overexpression, indicating Yap regulates UPR signals and ER size in a
ATF6-dependent manner.

In summary, our studies demonstrated that Losses of Mst1/2 or active Yap induce
the activation of the ATF6 branch of the UPR signals by promting 2P mRNA
expression and S2P-meidated ATF6 cleavage. Hippo sigalling regulates ER size

through modulating ATF6 activity.
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