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Summary: 
 
It was a great privilege and with much fortune that we were able to attend the cancer and 

metabolism conference last month. Thanks, in part, to funding assistance from CANSA. The 

themes and topics presented at the conference aligned directly with our research interests, 

and, along with the high caliber of presenting scientists from all over the world, was a major 

draw card for first time international conference attendees such as us. By attending this 

meeting we were able to accomplish one of key our study goals set for our doctoral term, to 

both observe and take part in a conference of this scale. 

The major seminar topics encompassing various aspects of metabolic transformation of 

cancers and the targeting of these metabolic pathways for cancer therapies are principle 

interests of our research group and much insight was gained into the most recent 

developments in this and closely neighbouring fields of cancer research. We aimed to utilize 

networking opportunities and were satisfied with the level of interaction and exposure with 

international peers. This level of interface was especially evident when it came to junior 

researchers and the opportunity to present our own work and get feedback from leaders in 

the discipline of cancer metabolism was extremely valuable. I was able to interact with a 

number of researchers doing similar work to my own. This was a particular highlight and a 

major learning experience for me personally. In addition, the pleasant environment and 

guidance from the hosts and fellow attendees alike made the conference experience wholly 

pleasurable. Hopefully we will be able to translate some of what was learned to local 

meetings in the future. The emphasis on young scientists and the availability of a platform 

such as this for us to present our work in an international context was fantastic. The interest 

generated, and the useful commentary on my own selected data chosen for presentation 

gave a great insight into the international expectations and standards. 

 

 



Feedback on a few talks that were of particular interest: 

PI3K and cancer metabolism Lewis Cantley (Harvard) 

Runs the lab that discovered most signal transduction elements of the PI3K pathway, and he 

helped to identify key proto-oncogenes in this pathway through his work. He presented the 

latest work coming out of his lab which involved investigation into pyruvate kinase. His lab 

identified that a switch to the embryonic form of PKM causes cancer cells to divert 

intermediates towards synthesis pathways. He explained that mutating this isoform back to 

PKM1 causes these cells to behave as normal cells again. 

The AMPK pathway coordinates cell growth and metabolism Reuben Shaw (The Salk 

institute) 

A former post-doctoral student of Cantley, Shaw gave an incredibly detailed talk into his 

current lab’s own recent findings. Of particular interest for our own group, was the 

description into ongoing studies to find newly identified AMPK substrates that suppress 

metabolic diseases and their links to starvation states in cancer tissue. 

Mitochondrial metabolism in tumerogenesis Ralph DeBerardinis (University of Texas) 

An excellent talk on his lab’s recent, detailed exposition of intracellular fates of glucose and 

glutamine in cancer microenvironments. Here his group isotopically-labelled variants of 

these compounds which were then used to determine their intracellular fates and metabolic 

profiles in cancer. 

HIF-1: Upstream and downstream of tumour metabolism Gregg Semenza (John 

Hopkins) 

The discoverer of HIF detailed some of his lab’s most important novel findings regading 

HIF’s feed-forward mechanisms by which glycolytic enzyme expression leads to even 

greater HIF activity. 

Activated Ras requires autophagy to maintain oxidative metabolism and 

tumerogenesis Eileen White (Rutgers University) 

The work coming out of White’s lab aligned most with our own research aims, and 

discussions with her students gave us special insight into possible new avenues of research. 

In her talk, she demonstrated that high basal autophagy is required for viability in starvation 

and tumerogenesis and claimed that damage mitigation and maintenance of metabolic 

homeostasis through autophagy are the two key methods by which autophagy prevents 

initiation of tumours or leads to tumour survival respectively. She then presented 

experimental evidence to demonstrate these hypotheses. Using measures of oxygen 

consumption, adenosine moieties and TCA cycle intermediate metabolites she showed that 

autophagy maintains metabolic homeostasis. She also demonstrated that autophagy 

deficiency colocalized with damaged mitochondria and that pyruvate was unable to rescue 

normal TCA function under these conditions. She ultimately concluded that diminished levels 



of mitophagy and the resultant accumulation of damaged mitochondria were central to 

increased tumerogenesis in the tumour microenvironment.  

Conclusions: 

This was an outstanding conference where I was treated to exciting and inspiring scientific 

output of a standard previously unfamiliar to me. A few especially valuable lessons were 

learnt that will permeate into my future studies. Ultimately, the goal of helping people 

afflicted with various forms of cancer is the main force that compels this sort of research to 

progress and hopefully save lives in the future. I am very thankful for the opportunity to have 

attended such a conference and hope that it will aid and inspire me further in my career. I 

am grateful to CANSA for the assistance, as this trip would not have been possible without 

their gracious financial support. 

Poster presented at the conference: 

Title: Turn it on baby! But how much? Autophagy as a mechanism for sensitization of 

breast cancer cells to doxorubicin  

Abstract: Fast growing tumours are rapidly cut off from the native vascular bed which acutely 

limits their access to elements that are essential for cellular proliferation, growth and 

survival. Cells are unable to store amino acids and must therefore draw them from local 

blood vessels. In microenvironments where this is not possible, endogenous promotion of a 

process known as macroautophagy may maintain intracellular amino acids levels so that 

they remain available for macromolecular biosynthesis and ATP production. Several studies 

point to the potential ability of some cancers to temporarily modulate autophagy to this end, 

and much current research attempts to find methods that target its inhibition as a potential 

therapeutic strategy.  

In contrast, we hypothesize that a temporary increase in autophagy levels, in response to a 

minor metabolic stress in the form of an acute amino acid deprivation, will correlate with an 

elevated sensitivity of some breast cancer cell lines to doxorubicin toxicity. We propose that 

sensitization of cancer to chemotherapy treatment in this way has the potential to increase 

the efficacy of some anti-tumour drugs and thereby limit their negative cytotoxic side effects. 

In our study, two human breast cancer cell lines (MCF-7 and MDA-MB-231) are compared 

with one another as well as with a normal epithelial cell line (MCF-12A). Experimentally, 

indications of steady state autophagy levels were obtained by monitoring classical protein 

markers of autophagy (LC3-II and beclin-1) and acidic compartmentalization in cells 

(Lysotracker red dye), in conjunction with an inducer (rapamycin) and an inhibitor 

(bafilomycin A1) of autophagy. 

Our results indicate that total amino acid deprivation of breast cancer cell culture medium 

leads to a time dependant increase in apparent autophagy. Apoptotic cell death is 

diminished upon interference of autophagy, indicating its potential involvement in resistance 

to cell death during amino acid starvation. We demonstrate that doxorubicin promotes 

autophagy in a concentration and time dependant manner. High levels of doxorubcin cause 

a rapid, transient increase in autophagy while low concentrations increase autophagy only 

following relatively longer incubation times. We also present evidence that promotion of 



autophagy by total deprivation of amino acids for certain time periods causes greater levels 

of doxorubicin induced cell death. Promotion of autophagy prior to doxorubicin 

supplementation elevates autophagy to greater levels than with the anti-tumour drug alone, 

and although we present evidence that this also results in increased apoptosis we argue 

against this as the only mechanism for increased doxorubicin efficacy following sensitization. 

This novel approach to tumour sensitization could have several implications in the context of 

cancer therapy.  Given the role of autophagy in the cancer microenvironment and its delicate 

relationship with cell death and cell protection, further efforts to determine the mechanisms 

involved in the correlation between autophagy and sensitization could lead to new and 

innovative treatment opportunities for cancer management. 

 

 


