DISCOVERY: PRE-LEUKEMIC STEM CELL AT ROOT OF AML, RELAPSE

​​​​
Dr. John Dick, Senior Scientist at Princess Margaret Cancer Centre, UHN, is leading a new cancer research discovery: a pre-leukemic stem cell that may be the first step in initiating disease. (Photo: UHN)​

(TORONTO, Canada – Feb. 12, 2014) – Cancer researchers led by stem cell scientist Dr. John Dick have discovered a pre-leukemic stem cell that may be the first step in initiating disease and also the culprit that evades therapy and triggers relapse in patients with acute myeloid leukemia (AML).

The research, published online today in Nature​ is a significant leap in understanding the steps that a normal cell has to go through as it turns into AML, says Dr. Dick, and sets the stage to advance personalized cancer medicine by potentially identifying individuals who might benefit from targeting the pre-leukemic stem cell. AML is an aggressive blood cancer that the new research shows starts in stem cells in the bone marrow. Dr. Dick, a Senior Scientist at Princess Margaret Cancer Centre, University Health Network (UHN), and Professor in the Department of Molecular Genetics, University of Toronto, pioneered the cancer stem cell field by first identifying leukemia stem cells (1994) and colon cancer stem cells (2007).

"Our discovery lays the groundwork to detect and target the pre-leukemic stem cell and thereby potentially stop the disease at a very early stage when it may be more amenable to treatment," says Dr. Dick, who holds a Canada Research Chair in Stem Cell Biology and is also Director of the Cancer Stem Cell Program at the Ontario Institute for Cancer Research (OICR).

"Now we have a potential tool for earlier diagnosis that may allow early intervention before the development of full AML. We can also monitor remission and initiate therapy to target the pre-leukemic stem cell to prevent relapse," he says.  

The findings show that in about 25% of AML patients, a mutation in the gene DNMT3a causes pre-leukemic stem cells to develop that function like normal blood stem cells but grow abnormally. These cells survive chemotherapy and can be found in the bone marrow at remission, forming a reservoir of cells that may eventually acquire additional mutations, leading to relapse.

The discovery of pre-leukemic stem cells came out of a large Leukemia Disease Team that Dr. Dick assembled and included oncologists who collected samples for the Princess Margaret Cancer Centre Biobank and genome scientists at the OICR who developed sophisticated targeted sequencing methodology. With this team, it was possible to carry out genomic analysis of more than 100 leukemia genes on many patient samples. The findings also capitalized on data from more than six years of experiments in Dr. Dick's lab involving growing human AML in special mice that do not reject human cells.

"By peering into the black box of how cancer develops during the months and years prior to when it is first diagnosed, we have demonstrated a unique finding. People tend to think relapse after remission means chemotherapy didn't kill all the cancer cells. Our study suggests that in some cases the chemotherapy does, in fact, eradicate AML; what it does not touch are the pre-leukemic stem cells that can trigger another round of AML development and ultimately disease relapse," says Dr. Dick, who anticipates the findings will spawn accelerated drug development to specifically target DNMT3a.

These findings should also provide impetus for researchers to look for pre-cancerous cells in AML patients with other mutations and even in non-blood cancers.

Dr. Dick is also renowned for isolating a human blood stem cell in its purest form (2011) – as a single stem cell capable of regenerating the entire blood system. He is a Senior Scientist at UHN's McEwen Centre for Regenerative Medicine and co-leader of a Cancer Stem Cell Consortium (CSCC)-funded research project HALT (Highly Active Anti-Leukemia Stem Cell Therapy), which is a partnership between CSCC and the California Institute for Regenerative Medicine.

For more than 20 years, Dr. Dick's research has focused on understanding the cellular processes that maintain tumour growth by investigating the complexities and interplay among genetic and non-genetic determinants of cancer.  His research follows on the original 1961 discovery of the blood stem cell by Princess Margaret Cancer Centre (formerly Ontario Cancer Institute) scientists Dr. James Till and the late Dr. Ernest McCulloch, which formed the basis of all current stem cell research. 

The research published today was supported by the Cancer Stem Cell Consortium (HALT Leukemia Disease Team) with funding from the Government of Canada through Genome Canada (GC) and the Ontario Genomics Institute (OGI), and through the Canadian Institutes of Health Research (CIHR), CIHR, Canadian Cancer Society, Terry Fox Foundation, GC through the OGI, OICR with funding from the government of Ontario, a Canada Research Chair, the Ontario Ministry of Health and Long-term Care, and The Princess Margaret Cancer Foundation. The McEwen Centre for Regenerative Medicine with funding made available through the Gentle Ben Charity, CIHR's partnership with the Aplastic Anemia and Myelodysplasia Association of Canada, and the Swedish Research Council supported postdoctoral fellows on the research team.
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This is a big conversation and can promote much debat (not my intention here) - research approaches in this direction are welcome but the milieu is what promotes tumour formation. The matrix around the cells need to be considered. Have you wondered why a primary liver cancer that has metastasized to the lung is a lung cancer tumour and not a liver tumour in the lung? - Notice how we move or promote the differentiation of stem cells to a specific cell type by culturing it in a similar medium. i.e. put stem cells in a cnacer forming culture and you will find that it is likely to move toward tumour formation. Also the reason why iPSC and Embryonic is more tumorigenic Vs. Adult Stem Cells is because one is in the phase of growth and the latter in the phase of regeneration. No island and no man exists on its own. The cellular matrix needs to be normalised and optimised to help improve outcomes. It is about supportive intervention - paying attention to systemic health and not just what kills the tumour. Epigenetic influences can also help and that comes fro the matrix too.... :) - This is perhaps they reason why the top Integrative Oncology clinics are getting 90-95% remission rates for Type I and II cancers and over 60% for stages II and IV. They use LDCI and rotate natural IV chemotherapies to prevent biochemical adaptation and reduce chemo resistance while reducing systemic damage and modulating immunity...see a useful Glycoprotein here: www.GcMaf.Asia (see the clinical papers) - these are not known to conventional Oncologists but medicine is moving at a rapid pace. Orphan Drug Status application for pancreatic cancer incredible remission rates sans chemo is under process in Germany...I'm waiting for the documentation. 65 peer reviewed papers were submitted for Wiki twice and they were removed for no reason. Hmmm....Clinical results are significant from Cancer to Autism to a permanent cure for herpes in 5 weeks....but nobody or somebody does not want info like this to be popular. 145 top research scientists for GcMaf/Goleic with 65 published papers are available to comment on the results as well as hundreds of doctors to attest to its efficacy......So now the FDA has declared your body a biological drug....as a precedent to ban the safest form Stem Cell therapy, Autologous forms....in preference to gene manipulated and chemicallly induced pluripotency. The former cannot be patented (less $ for the patent office) does not require FDA safety oversight until now (so they don't get paid for safety and efficacy studies which no company will want to pay for large studies since it cannot be commercially protected) but the latter route is likely to cause long tern side effects, which is perfect because they own the drugs and future gene therapies you will need to pay for to stay alive. I am not against the approach to research direction, I am asking for us to think about taking universal dynamics in consideration to direct that research approach....unfortunately, the political and economic system behind drug creation fosters a specific pathway whereby profit above all else is the map used to guide research direction. This research is important but without accepting the benefits of supportive interventions (Vs. destructive or inhibitory interventions) there is a loss of synergy that makes a huge difference to clinical outcomes for cancer and all diseases.
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Thank you Charles on this excellent review and for your insights! You are absolutely right in that existence of cancer cells is certainly debatable as the question of about the first chicken or egg. Some believe in the cancer stem cell model (identified in blood cancers, breast, brain); while others argue that most or all cancer cells have inherent tumorogenic potential, which falls in the category of the heterogeneity among tumor cells due to variations in the levels of transcription factors and/or epigenetic control within cells, or in their ability to promote angiogenesis and create a favorable microenvironment for themselves (and this can be influenced by environment and the life style as well). It seems like (either way), stem cells and cancer (stem or not) cell have the ability for self-renewal and proliferation, which is regulated by common networks that involve balance (or lack of) in the activation of (proto) oncogenes and tumor suppressors. I cannot comment about the funding of the research, but from my standpoint I believe that multiple approaches are necessary: drugs and/or cellular therapy and/or chemotherapy and/or radiation and /or targeted therapies and/or diet and/or alkaline approach to treatment of cancer, which will depend from case to case as well as severity of persons’ cancer. For example only two countries so far track national figures that compare cancer burden and research spending, while others have one specific area that is highly funded (eg. breast cancer) and others eg. pancreatic, stomach and esophageal cancer, which are more likely to be fatal that are underfunded. The same goes to funding “cutting edge” or "trendy" areas based on hopes that this research will shed some more light on the treatment of cancer that may or may not be a reflection of a disease burden.
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Wonderful Dzana, take a look at www.VeritaLife.com - we are getting typical clinical response rates within 8-12 weeks for most cancers for most patients. We are applying all the above that you said, so from a clinical stand point and from our success with difficult cancers, we already know what works in a real life clinical setting. We are opening our second clinic in Istanbul in a few months. We use low dose chemo potentiated with Insulin which allows for insurance claims. Cost is 1/3 - 1/2 that of conventional treatment and most patients either leave before 16 weeks or they leave this world. :) - Lovely to connect and if one day you ever want to speak with the top people in the field, from Scientists to Integrative Oncologists e.g. Dr Ruggerio and Prof. Adem Gunes....let me know and I'll hook you up. Dr Ruggerio has reversed over 1,000 HIV patients (no media coverage) he is also the co-inventor of the second generation of GcMaf - see: www.GcMaf.Asia - see his old video n RT saying he has reversed HIV and look at how he is dressed. Black Pinstripe with a white tie :) - Means he is protected by the mafia because people will put a bullet in his head.....like they did Kennedy, Martin Luther King etc. etc. See:https://www.youtube.com/watch?v=n4eMkdYhaZE&app=desktop - He is giving training on GcMaf all over the world...in Asia/Bangkok in Sept :)
