Accepted Manuscript

Bioehimica et Biophysica Acta
]

Molecular

Inhibition of mTOR complexes protects cancer cells from - Basis of

glutamine starvation induced cell death by restoring Akt stability

Disease

Wasim Khan, Brian T. Layden, Partha Chakrabarti

PII:; S0925-4439(18)30093-0
DOI: doi:10.1016/j.bbadis.2018.03.013
Reference: BBADIS 65084

To appear in:

Received date: 4 November 2017
Revised date: 9 March 2018
Accepted date: 13 March 2018

Please cite this article as: Wasim Khan, Brian T. Layden, Partha Chakrabarti , Inhibition
of mTOR complexes protects cancer cells from glutamine starvation induced cell death
by restoring Akt stability. The address for the corresponding author was captured as
affiliation for all authors. Please check if appropriate. Bbadis(2018), doi:10.1016/
J.bbadis.2018.03.013

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


https://doi.org/10.1016/j.bbadis.2018.03.013
https://doi.org/10.1016/j.bbadis.2018.03.013
https://doi.org/10.1016/j.bbadis.2018.03.013

Inhibition of MTOR complexes protects cancer cells from glutamine starvation induced cell
death by restoring Akt stability

Md. Wasim Khan'#" Brian T. Layden?®and Partha Chakrabarti**

! Division of Cell Biology & Physiology, CSIR-Indian Institute of Chemical Biology, Kolkata, India,
700032

2 Department of Medicine, Division of Endocrinology, Diabetes and Metabolism, University of Illinois at
Chicago, Chicago, Illinois, USA, 60612

3Jesse Brown Veterans Affair Medical Center, Chicago, IL, U.S.A.

Running title: Enhanced autophagy protects cancer during starvation

*To whom correspondence should be addressed: Md. Wasim Khan, e-mail; mkhan268@uic.edu;
wasimkhan786@gmail.com, Division of Endocrinology, Diabetes and Metabolism, University of Illinois
at Chicago, Chicago, Illinois, USA, 60612; P Chakrabarti, Phone 9133 24995714, Fax 9133 24735197, e-
mail: pchakrabarti@iicb.res.in.

Keywords: Akt, autophagy, cancer metabolism, cell survival, glutamine, mTOR.

ABSTRACT

Glutamine, a well-established oncometabolite, anaplerotically fuels mitochondrial energy
metabolism and modulates activity of mammalian/mechanistic target of rapamycin complexes (mTOR).
Currently, mTOR inhibitors are in clinical use for certain types of cancer but with limited success. Since
glutamine is essential for growth of many cancers, we reasoned that glutamine deprivation under conditions
of mMTOR inhibition should be more detrimental to cancer cell survival. However, our results show that
when cells are deprived of glutamine concomitant with mTOR inhibition, hepatocarcinoma cells elicit an
adaptive response which aids in their survival due to enhanced autophagic flux. Moreover, inhibition of
mTOR promotes Akt ubiquitination and its proteasomal degradation however we show that Akt degradation
is abrogated by increased autophagy following glutamine withdrawal. Under conditions of glutamine
deficiency and mTOR inhibition, the enhanced stability of Akt protein may provide survival cues to cancer
cells. Thus, our data uncovers a novel molecular link between glutamine metabolism, autophagy and
stability of Akt with cancer cell survival.
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