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Hsp90a/f associates with the GSK3p/axin1/phospho-p-catenin complex
in the human MCF-7 epithelial breast cancer model

Leanne C. Cooper®, Earl Prinsloo **, Adrienne L. Edkins*, Gregory L Blatch*®

*Hiamedicol Biotechmolegy Researcin Linit, Department of Mochemisiny, Microbislegy and Hiorechnology, PO Box 94, Riodes Univesiy,
" ichool of Blemedical and Heolih Sciences, Feculty of Health, Engineering and Science, P00 Bex 14429, Victerta Uiniversity, Mefbourme.

ARTICLE INFO ABSTRACT

3
o0

Articie history;
Recerved 8 August 2011
Available online & Sepiemnber 2011

HsgB0a/ |, the signal transduction chaperone, maintai

part ol a cytoplasmic destruction comples wipdh

phospho-f-catenin [o the 265 proféasome, The

Keywards: canonical Wnit|f-catenin pathway cell sell-renewal as well as oncogenesis. The degree
Haptit of HapSda /i involvenent in Wit )[i-cat ralling needs clarification. Here, we describe the associa-
— tion of Hspaa)§ with GSKIfL f-cal hospho-j-catenin and the mobecular scaffold, axinl. in the
P-Catemin human MCF-7 epithelial breast cagacer cell model using selective inhibition of HspSe|jl, confocal Laser
vt Eamct scanning microscopy and inma itation Dur frabings suggest thar Hsp90af modulates the phos-
pharylation of fl-caténin by | an in common complex with CSK3 fifaxinl | f-catenin,
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1. Introduction Q and subsequent complexation with T cell specific factor (TCF)lym-

The canonical Wnt/p-catenin signalling Mthvﬁ@ﬁdﬂi the
narrow divide between stem cells and cancer AN | Wit stimula-
tion [exogenous or autocrine) kickstarts a sepi events enabling
the nuclear accumulation of [-catenin transcription of
known oncogenes like c-jun, c-myc n DI (reviewed by
Macdonald et al. [3]). Narmally, t lation via a destruction
complex comprising axini, ade Gus polyposis coli protein
(APC]), glycogen synthase kina [GSK3p), protein phosphatase
2A (PP2A) and casein kinase ) a (CK12) maintains cytoplasmic
[eatenin levels by pho lation of p-catenin resulting in its
ublguitination and ta 1o the 265 proteasome [4-7]. Canon-
ically, Wit stimulatiofof the LRPS/6/Fz (Low density lipoprotein
receptor-related protein 5/6 and Frizzled, respectively) complex
triggers the disruption of the destruction complex by phosphoryla-
tion of LRPS /6 by CK1y and GSK3f which results in the scaffolding
protein, axinl, being sequestered away from the destruction com-
plex to the membrane and subsequently degraded, thereby inhib-
iting i-cavenin phosphorylation [7-9] Recently, it has been shown
that the presence of Wit triggers the spacial sequestration of
GSK3j, without apparent decrease in total protein levels, in
multivesicular bodies allowing -catenin nuclear translocation

Abbrevistions: Hp@0a, heat sbock protein 90 GSKI), gheegen symthase
lkinase 1)1
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phoid enhancer binding factor 1 (LEF-1) transcription factor [10],
In cancer, the molecular chaperone heat shock protein 90
(Hep0/f) is involved in the proreostatic maintenance of anco-
proteins | 11]. This is in contrast to the role Hsp90a/j§ plays in main-
taining signal transduction in normal cells by either interacting di-
rectly with transcription factors or modulating the kinases that
regulate function by phosphorylation | 12,13), Previous reports have
pointed o GSK3P as a HspOOajjs client protein including: the
requirement of HspS0 in the autophosphorylation and maturation
of GSK3f in rabbit reticulocyte lysates [14]; maintenance of stabil-
Ity and function of GSK3{ in simian COS-7 and rat primary neuronal
cultures [15] and the association of Hsp90 with mature GSK3f in
human HeplB hepatocellular carcinoma | 16]. These studies have
highlighted the potential interaction between Hap0a/ and CSK3j
and have shown that directed inhibition of HspO0a/)} decreases
GSK3j steady state protein levels which in turn decreases [i-catenin
phosphorylation. Kurashina et al. [17] have argued against this
model in adult T cell leukaemia/lymphoma (ATL) cells and claim
that Hsp90a/i inhibition results in Akt (3 Hsp90a/j client serine-
threonine kinase ) inactivation which prevents GSK3|l inactivation
and leads to f-catenin phosphorylation. Regardless, both systems
are equally valid for the cell systems used in the studies described
above. However, the role of Hsp90a/p in p-catenin metabolism is
complex and not fully understood. In particular, the role of
HapBOa[p in the madulation of -catenin and phospho-p-catenin
levels needs investigation, Aberrant autocrine activation of the
Wt pathway has previously been reported in breast cancer [ 18]





