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A novel tumor suppressor protein encoded
by circular AKT3 RNA inhibits glioblastoma
tumorigenicity by competing with active
phosphoinositide-dependent Kinase-1
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Abstract

Background: The RTK/PBK/AKT pathway plays key roles in the development and progression of many cancers,
including GBM. As a regulatory molecule and a potential drug target, the oncogenic role of AKT has been subsantially
studied. Three isoforms of AKT have been identified, including AKT1, AKT2 and AKT3, but their individual functions in
GEBM remain controversial. Moreover, it is not known if there are more AKT alternative splicing variants,

Methods: High-throughput RNA sequencing and quantitative reverse transcription-PCR were used to identify the
differentially expressed circRMAS in GBM samples and in paired normal tissues. High throughput RNA sequending was
used to identify circ-AKT3 requlated signaling pathways. Mass spectrometry, western blotting and immunofluorescence
staining analyses were used to validate AKT3-174aa expression. The tumar suppressive role of AKT3-174aa was validated
invitro and in vive, The competing interaction between AKT3-174aa and p-PDK1 was investigated by mass spectrometry
and immunopredipitation analyses.

Results: Circ-AKT3 is a previously uncharacterized AKT trmnscript varant Circ-AKT3 s expressed at low levels in
GBM tissues compared with the expression in paired adjacent normal brain tissues. Circ-AKT3 encodes a 174
amino acid (aa) novel protein, which we named AKT3-174aa, by utilizing overapping start-stop codons. AKT3-
17432 overexpression decreased the cell proliferation, radiation resistance and in vivo tumarigenicity of GBM
cells, while the knockdown of circ-AKT3 enhanced the malignant phenotypes of astrocytoma cells. AKT3-174aa
competitively interacts with phosphaorylated PDK1, reduces AKT-thr308 phosphorylation, and plays a negative
regulatory role in modulating the PI3K/AKT signal intensity.

Conclusions: Our data indicate that the impaired circRNA expression of the AKT3 gene contributes to GBM
tumorigenesis, and our data comoborate the hypothesis that restoring AKT3-174aa while inhibiting activated
AKT may provide mare benefits for cerain GEM patients.
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