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The preface to the conference as listed at www.grc.org stated the purpose and goals of the 

conference as 

“The 2009 second Gordon Conference on Stem cells and Cancer will present cutting-edge research on 

the cellular and molecular mechanisms controlling self-renewal and differentiation of both normal 

and cancerous stem cells. Emerging data indicates that cancer stem cells are responsible for the 

growth and spread of tumors. Expansion of normal stem cells is under tight genetic and epigenetic 

constraints. Cancer stem cells have escaped these limitations on expansion resulting in expansion of 

the self-renewing cell populations. The goals of this meeting are to present the most current research 

into the cellular and molecular biology of normal- and cancer stem cells. Topics that will be explored 

in this meeting are cancer stem cell niche signaling, the regulation of stem cell self-renewal in normal 

stem cells and cancer the cell of origin of cancer, Cellular reprogramming mechanisms, new markers 

for stem cells and cancer stem cells and cancer stem cells as therapeutic targets. The conference will 

bring together key investigators at the forefront of stem cell research and will provide opportunities 

for postdocs and graduate students to present their work in poster sessions and in a selected set of 

short talks. There will be ample opportunity for discussions and informal interactions to help promote 

cross-disciplinary interactions and foster collaborations between stem cell researchers world-wide.“ 

 

The conference was spread over 5 days and conferees included pioneers and leaders in the fields of 

stem cell biology, developmental biology, cancer and cancer stem cell biology. Conferees in 

attendance included many Ph.D students, Postdoctoral Fellows and Principle Investigators. 
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 1. Summary of Talks 

 

Day 1: Sunday, 13 September 

Keynote Session on Normal and Cancer Stem Cells  

Irving L Weissman (Stanford University, USA) 

“Normal and Neoplastic Stem Cells” 

Prof Weissman, a founder of the field of stem cell and cancer stem cell research, presented recent 

advances as observed and described by his group in the field of haematopoetic stem cells and 

leukaemic stem cells. Of specific interest, were the “don't eat me” signals used by both the normal 

and the cancer stem cells to evade  the host immune system. This sparked a debate that permeated 

through the conference, namely the origin of cancer stem cells and whether they should be called 

“stem cells”. 

 

Day 2: Monday, 14 September 

Session 1: Self-renewal and Cancer  

Amy Wagers (Harvard University, USA) 

“Role of the niche in stem cell self-renewal, aging, and malignancy” 

Interesting observations were highlighted by Amy Wagers and her team, specifically: 

• the ability of the stem cell niche to reverse “aging” of stem cells; i.e. “aged” cells appeared 

younger after transplantation into a younger organism, this was observed in mouse 

haematopoetic stem cells as well as skeletal muscle stem cells; 

• aged haematopoetic stem cells could not reconsitute young irradiated mouse blood systems 

potentially due to increased myeloid ailments with age but young haematopoetic stem cells 

could reconsitute aged blood systems. 

• Aged haematopoetic stem cells have an increased potential to self renew but a decreased 

differentiation potential 

• stem cells and progenitor cells are controlled by their respective niche environments. 

Implications of their observations 

For regenerative cell based therapies to advance, the stem cell niche will have to be considered as 

well as the source and age of the stem cells to be used in the therapy. This, of couse, highlights the 

potential of induced pluripotent stem cells i.e. patient specific regenerative therapies. 
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Michael F Clarke (Stanford University, USA) 

“Stem cells and cancer: Two faces of self-renewal” (Revised Title) 

Michael F Clarke focused on the molecular pathways of self-renewal and specifically on a gene 

product that his group had discovered, BMI-1, which is expressed in both normal and cancer stem 

cells. Of specific interest, in his presentation was that the so called cancer stem cells appear to arise 

from a progenitor population rather the original stem cell which is protected within its specified 

niche. 

 

Kristian Helin (University of Copenhagen, Denmark) 

“Role of polycomb group proteins and histone demethylases in stem cells and cancer “ 

The polycomb repressive complexes mediate highly specific control of gene expression and are 

themselves subjected to epigenetic control. A specific loss of control by the repressor complex is 

observed by aging. This has large implications for establishment of cancer phenotypes 

 

Session 2: Reprogramming and induced pluripotent stem cells  

Austin Smith (Cambridge University, UK) 

“Natural and Induced pluripotency” 

Austin smith, a leader in the field of embryonic stem cell self-renewal, started off his talk with a 

rather controversial statement, i.e. Oct-4 was not a true marker of pluripotency and that Nanog is the 

only true marker of embryonic stem cell pluripotency. It is a limiting factor that although it fluctuates 

during embryogeneisis is the primary marker of embryonic stem cell pluripotency. 

He noted that the typical procedure for generation of induced pluripotent cells required no 

exogenous Nanog but his team had observed that these cells are not truly pluripotent, i.e. they had 

not been completely reprogrammed back to ground level/basal state; and in order to achieve true 

pluripotency they had to introduce Nanog into the picture. That is to say that Nanog was required for 

final phase of reprogramming in order to induce the ground state of pluripotency, but it was not 

necessary to maintain pluripotency (hence the fluctuations in embryogenesis) 

 

Dean Felsher (Stanford University, USA) 

“Cellular senescence upon oncogene inactivation” 

The key point during this talk was the principal of “oncogene addiction” - i.e. what are typically 

classified as oncogenes are associated with permanent stem cell/self renewal properties.  
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Day 3: Tuesday, 15 September 

Session 1: Haematopoetic stem cells and Leukemia  

Peter Dirks (University of Toronto, Canada) [Ronald DePinho (Dana Farber Cancer Institute) could 

unfortunately not attend.] 

“Cancer stem cells in the brain” 

One of the major hurdles in the characterization of cancer stem cells is the selection of markers 

available. Peter Dirks used brain cancer stem cells characterised in his lab to highlight this point and 

also brought to light the heterogeneity of brain cancer stem cells. This has major implications in the 

development of chemotherapeutics in that no one therapy could be used. 

 

Gerald de Haan (Groningen University, Netherlands) 

“Mapping transriptional networks in haematopoetic stem cells” 

Gerald de Haan and his team use bioinformatic approaches to elucidate novel transcriptional 

networks in normal haematopoetic stem cells. The main reasons to do this were to distinguish cause 

from effect based on observed 

• induced genetic variation 

• natural genetic variations 

• epigenetic variations possibly due to aging 

 

Catriona Jameson (University of California San Diego, USA) 

“Leukemia stem cell targeting” 

The level of translational medicine at the conference was outstanding. Catriona Jameson’s talk gave 

me insight into how my specific lab work may have an impact in the clinical situation. She focused on 

clinical trials being performed at UCSD specifically in the field of chemotherapeutics against chronic 

myeloid leukaemia (CML). Their phase I trials are showing promising results. 

 

Session 2: Solid tissue stem cells and Cancer  

Jane Visvader (The Walter and Eliza Hall Institute of Medical Research, Australia) 

“Dissecting the mammary epithelial call hierarchy in human and mouse” 
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As with the talk of Peter Dirks, Jane Visvader highlighted the difficulty of characterising mammary 

epithelial stem cells as well as breast cancer stem cell populations in the human and mouse systems. 

Hans Clevers (Hubrecht Institute for developmental biology and stem cell research, Netherlands) 

“Wnt, Lgr5 stem cells and colon cancer” 

Hans Clevers presented one of the most fascinating talks of the conference. One of the major threads 

of the conference was the description of appropriate marker systems to identify stem cells (both 

normal and cancer). Hans Clevers’ team showed highly specific expression of a marker called Lgr5 in 

multiple epithelial stem cell types ranging from colon epithelial stem cells in the intestinal crypts all 

the way to expression of the marker in epithelial stem cells of the skin within the stem cell niche in 

hair shafts. To date his team have characterised Lgr5 expression in stomach, small intestine, colon, 

mammary gland, brain and skin stem cells. They shown that Lgr5 is expressed in colon cancer and 

they are working to elucidate the function of the marker. Lgr5 is not expressed in normal tissue but it 

is induced upon injury, and therefore stem cells are recruited from niche environments to repair 

injury. 

 

Day 4: Wednesday, 16 September 

Session 1: Niche signaling and Stem cell Control  

Fiona Watt (Cambridge University, UK) 

“Extrinsic regulators of epidermal stem cell fate” 

Fiona Watt discussed adhesion of stem cells within the stem cell niche and that this adhesion is 

essential for stem cell maintenance. What was interesting was her description of how genetic 

variability of β1 intergrins can affect tumour type and metastasis. 

 

Andreas Trumpp (DKFZ-Heidelberg, Germany) 

“Dormancy in stem cells” 

Andreas Trumpp focussed on the control of stem cell dormancy vs stem cell self renewal. The work 

by his lab have shown how IFN-α can activate dormant haematopoetic stem cells and result in the 

cell escaping the stem cell niche. This has major implications for the use of IFN-α in the treatment of 

leukaemia in that it may lead to the uncontrolled activation of dormant cancer stem cells and the 

development of leukaemia to blast crisis. Their group proposed the use of gleevec followed by IFN-α 

for treatment. 
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Shahragim Tajbakhsh (Pasteur Institute, France) 

“Regulation of skeletal muscle stem cells during development and regeneration” 

This talk highlighted the question “Why are stem cells not depleted during organogenesis?” 

Shahragim Tajbakhsh’s team have shown that the stem cell population in co-ordinately activated by 

multiple systems including Pax5 and 7 in order to control development. 

 

Session 2: Mouse Models and Stem Cells  

Anton Berns (Netherlands Cancer Institute, Netherlands) 

“Mouse models for lung cancer” 

Described the shortcoming of current mouse models in use today. 

 

David Tuveson (Cancer Research UK Cambridge Research Institute, UK) 

“Developing pancreatic cancer” 

David Tuveson described the fine balance that exists in pancreatic cell signalling and how it may be 

tilted in favour of a cancer phenotype.  

 

Thomas W Davis (PTC, USA) 

“Exploiting post-transcriptional regulation of BMI-1 for drug discovery” 

Thomas Davis provided insight into the development of novel chemotherapeutics specifically 

targeting cancer stem cell populations. 

 

Day 5: Thursday, 17 September 

Session 1: Stem Cell Profiling and Epigenomics  

Howard Chang (Stanford University, USA) 

"Programming chromatin states by long noncoding RNAs in cancer and development"  

Howard Chang’s group described the contol of Hox developmental genes in breast cancer by HOTAIR 

long non coding mRNA. They were able to show that HOTAIR lncmRNA were overexpressed in 

metastatic breast cancers when compared to primary breast and normal epithelia. Interestingly 

HOTAIR  expression is characteristic of neonatal and embryonic cells where migration of the cells are 
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required for normal development of the embryo. They also showed that HOTAIR requires the 

polycomb repressor complexes for activity by inhibiting metastatic suppressor genes. 

Dirk Schübeler (Friedrich Miescher Institute, Basel, Switzerland) 

"Distribution and function of DNA methylation and histone modifications during cellular 

differentiation"  

Dirk Schübeler described the inverse relationship between developmental potential and epigenetic 

repression. He also stated that the regulatory mechanism behind DNA methylation remains 

unknown. Hence, genes involved in pluripotency of stem cells are preferentially “shut down” during 

development. This favours normal development. 

 

Roel Nusse (Stanford University, USA) 

"Regulation of Wnts in tissue homeostasis and stem cell self-renewal"  

Roel Nusse and his group have shown a direct relationship between WNT3a and Nanog expression in 

embryonic stem cells. Interestingly WNT is not sufficient to maintain adult stem cells and requires 

other signalling cascades like the tyrosine signalling cascade. 

 

Session 2: Therapeutics Against Cancer Stem Cells  

William Matsui (Sidney Kimmel Cancer Center at Johns Hopkins, USA) 

"Translating cancer stem cells to the clinic"  

William Matsui presented data from a clinical trial for the treatment of CML. However, it was found 

that his regime of treating cancer stem cells was actually the opposite to that propsed by Andreas 

Trumpp and that his trial may actually result in activation of dormant cancer stem cells. They agreed 

to go back to the drawing board and rethink the strategy of treatment. 

 

Kelly L. Bennett (Oncology, Discovery Medicine, Bristol Myers Squidd, USA) 

"Targeting Cancer Stem Cells in Patients with Multiple Myeloma"  

Kelly Bennett described the ongoing work at BMS in the development of novel drugs for the 

treatment of cancer stem cells. Her talk highlighted the difficulty in specifically targeting cancer stem 

cells. 
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 2. Poster Sessions 

Poster sessions were held Monday to Wednesday (as opposed to the scheduled Monday to Thursday) 

and the sessions were divided up according to the topics for that day. The 1h 45min sessions allowed 

for one on one interactions with a wide range of academics from Ph.D students to postdoctoral 

fellows to principal investigators. My poster (see Appendix 1) was well received with positive 

feedback on how to proceed further with moving the work into a cancer stem cell model.  

  

 3. Impression of the Conference 

The Gordon Research Conference was extremely well organised and represented a broad spectrum of 

biological scientists and research clinicians. From a research scientist point of view it was interesting 

to see the applications of research in a clinical setting and how it feeds back into the laboratory. This 

translational medicine/research approach may be needed in South Africa as often it appears that we 

do our research in isolation with no translation to the clinic. 

 

 4. Impact on Stem Cell and Cancer Research at Rhodes University 

The conference allowed me to expand my knowledge of stem cells and also to formulate new 

approaches to my own work and that of the students (Mr Nicodemus Mautsa and Ms Leanne Cooper, 

Ph.D and M.Sc canditates respectively) that I am co-supervising. 

 

 5. Journal Publications Resulting from Conference 

• Setati MM, Prinsloo E, Longshaw VM, Murray PA, Edgar DH and Blatch GL (2009) Leukaemia 

inhibitory factor promotes Hsp90 association with STAT3 in mouse embryonic stem cells. 

IUBMB Life; in press. Accepted for publication 20 October 2009 

According to the International Union of Biochemistry and Molecular Biology (www.IUBMB.org) 

“IUBMB Life is devoted to the rapid publication of the most novel and significant Original Research 

Articles, Critical Reviews and Hypothesis Papers in the broadly defined fields of biochemistry, 

molecular biology, cell biology and molecular medicine.  

IUBMB Life especially encourages articles that integrate several biological disciplines, or which 

successfully relate basic biology to human pathology or medicine. All articles are reviewed rapidly by 

acknowledged experts and, if accepted, are published in as few as four months. Consistent with the 

ideals of IUBMB, papers are published on the basis of exceptional scientific merit, originality, and 

wide biological significance.” 
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 6. Potential Research Collaboration 

The potential for collaboration was established at the poster session. Interest in our work on mouse 

embryonic stem cell self renewal was shown by Dr Paolo Cinelli at the University of Zurich in the 

Institute of Laboratory Animal Science in Zurich, Switzerland. His group has identified a protein 

binding protein which maintains embryonic stem cells in a pluripotent state. He is particular 

interested in our work on molecular chaperones and their potential interactions with proteins 

regulating stem cell self renewal and pluripotency.  

 

 


