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FROM THE CHAIRMAN’S DESK
The mission of the William Guy Forbeck Research Foundation is to continue 
to promote advances in the field of oncology, particularly pediatric oncol-
ogy, in an effort to shorten the cancer research timetable. As we approach 
the 30th Annual Forum this November, the Foundation continues to 
exceed expectations in fulfilling this mission. It is hard to believe that Billy 
Guy was lost 30 years ago. The Foundation has created a lasting memory 
and tribute in his honor. 

The Foundation continues to host the top quality cancer research think tanks. Each year the 
Retreat produces the creation of several collaborations amongst our Scholars resulting in new 
research and even new companies formed to get treatments to patients. This years’ Forum 
on Resistance Mechanisms, spurred new lines of thought and research on why some cancers 
become resistant to treatment. This will most likely lead to development of new therapeutic ap-
proaches for cancer patients. 

In addition to the scientific think tanks we have continued to grow our programs. We have 
doubled our scientific programming in the last 3 years. The International Neuroblastoma Re-
search Group data base (INGRdb), which we have funded for 2 years, is already being used by 
people around the world to do research on the most comprehensive database of neuroblastoma 
patients in existence. It has been linked to a tumor bank and is the first project of its kind to get 
international collaboration and overcome international HIPAA equivalent regulations. 

National cancer research funding rates are at an ultimate low and patient treatments are delayed 
as a result. The younger generation of scientists, the ones with the new and novel approaches to 
change the future of cancer research, are the ones who will be most hurt by decreased funding. 
Support of the Foundation impacts patients lives by continuing to push progress of research and 
treatments to those affected by cancer. 

The growth of programs the Foundation operates and funds has pushed the organization to 
ensure sustainability and to poise itselfs to do even more in the scientific community. The Board 
of Directors continues to evolve. We are seeing Founding Directors shift to Emeritus status to 
mentor our up and coming younger directors. This year, founding members Jennifer Forbeck and 
Sam Irmen moved to Emeritus Status and we would like to thank them for their many years of 
service. Although they are technically “retired” we know they will continue to be Ambassadors of 
the organization as well as sources of wisdom and thoughtful guidance always for the Foundation. 

Many board members have taken new leadership roles in the organization. We appreciate the 
time that everyone contributes and their enthusiasm to drive this organization to do more. To-
gether we are making it happen! 

Charles H. Jesser, CPA 
President, Board of Directors
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WE HAVE ACHIEVED GOLD STAR STATUS 
ON GUIDESTAR!

Guidestar organizes and 
maintains information about 
nonprofits to help determine 
transparency and impact in 
their field. Thanks to the hard 
work with the Foundation we 

have achieved Gold Star status!  Guidestar gives peo-
ple the opportunity to learn more about the Forbeck 
Foundation during a simple search of scientific and 
oncology nonprofits. Guidestar also collects donations 
on behalf of all organizations that are registered!

What does a Gold Star mean?

A Gold Star is the highest status an organization can 
receive from Guidestar. The Gold Star signifies trans-
parency, legitimacy, significant impact summary and a 
valuable mission. The Forbeck Foundation is honored 
and proud to be a Gold Star participant with Guidestar! 
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This year I have several changes 
to announce regarding the 
Scientific Advisory Board (SAB) 
of the Foundation. First and 
foremost Bruce Chabner who 
has served on the SAB for over 
twenty years announced his 
decision to retire from the 

Board in November last year. Bruce has been a 
cornerstone for the Foundation and he will be 
sorely missed. I am sure that Bruce can look back 
with pride, on the growth of the Foundation and 
its success in organizing such powerful scientific 
meetings in Hilton Head year after year.  

We are very lucky to have Kate Matthay who is 
the Professor of Pediatrics and Division Chief, 
Pediatric Hematology/Oncology at UCSF join 
the SAB. I have known Kate for many years 
and she is an excellent researcher and has an 
international reputation in the field of Neuro-
blastoma. I am pleased to announce that Sara 
Courtneidge has agreed to serve as deputy 
Chair for the SAB.

Many of you will also recognize that the Founda-
tion has undergone several changes in the last 
twelve months. These have been introduced 
to ensure its future success and to update its 
operating procedures. This year is the first time 
the SAB dedicated a whole day to the activities 
of the Foundation. We met in San Diego before 
the American Association for Cancer Research 
Meeting to discuss both current and potential 
new activities for the Foundation. 

The support for scientific research in the West-
ern world has been cut and therefore it is critical 
that all Foundations try and direct their funding 
efforts in ways that can maximize the benefit of 
every dollar they spend. Next to the Hilton Head 
meeting, the Foundation focuses on its scholar 
program to bring scientists together from differ-
ent disciplines, to share their data and encourage 
collaborations. This program has been extremely 
successful over the years and we want to find 
innovative ways to expand it if possible.  To this 
end, last year the Foundation sponsored a meet-
ing that was focused on our past scholars to dis-
cuss how best to take their research ideas from 
the laboratory into the wider world. Topics that 
were discussed included how best to present 
data to commercial companies, how to obtain 
small business grants that can be used to prepare 
research for commercialization, and how to pres-
ent data to many different types of organizations 
including regulatory bodies and venture capital 
companies.  Without the ability to take research 
out of the laboratory to the wider community it 
may come to naught. 

Another initiative supported by the SAB is to try 
and bring together several of the foundations 
focused on Neuroblastoma to increase the fund-
ing base for this disease. This is being attempted 
as so many projects require higher amounts of 
funding than any one organization can commit 
to. The meeting held in May at the Advances in 
Neuroblastoma Research was a success in bring-
ing together these organizations. 

The main meeting planned for Hilton Head in 
November is focused on tumor metastasis. 
Although the Foundation held a meeting on this 
topic several years ago, the field has moved on 
significantly and it is timely for another detailed 
review. Cancer is so dangerous because of its 
propensity to spread within the body. If we can 
understand how this happens then we should be 
able to gain further incites into ways of control-
ling the disease. Our bodies are normally so well 
controlled with respect to cell differentiation 
and tissue differentiation. The loss of control 
of the biochemical pathways that control these 
processes is a major problem for the body and 
one that leads to all of the issues we face when 
diagnosed with cancer. 

One final activity for this year is the program 
planned by one of our ex scholars Clark Chen. 
Clark organized a meeting on Exosomes. These 
are cell derived vesicles that have only recently 
been shown to be biologically significant. They 
are now thought to play a key role in cell com-
munication and could be very useful as delivery 
tools for drugs in the future.  It is going to be a 
very busy year and I truly believe our activities 
are focused where they should be and will serve 
as an excellent base to allow the Foundation to 
grow in the future. 

SCIENTIFIC ADVISORY BOARD
John T. Kemshead, PhD 
Chairman, Scientific Advisory Board

Last summer I realized and ac-
cepted the fact that my hearing 
ability had diminished greatly. 
I especially found it difficult in 
meetings and conference calls 
which play a big part in carrying 
out my responsibilities on a 
number of Boards. As a result I 

let Jamie know that the November 2013 Forum 
would be the last one where I would attend as  
a Director.

This was one of the most difficult decisions I have 
ever had to make; the reason being that my roots 
with the Foundation and the Forbeck family  
go very deeply.

George Forbeck and I became close business 
friends back in the 1960s. I was in the grain busi-
ness and looked to George to hedge all of my 
company’s (The Anderson’s) corn receipts at the 
Chicago Board of Trade. That business connec-
tion led to a very close personal friendship. Not 
only did we work together, we had great times 
on the golf course, on about 30 fishing trips in 
North and Central America, and on visits to his 
home at Lake Geneva.

About 30 years ago I confided with George that 
I needed to recharge my batteries because I had 
lost a lot of my enthusiasm both at work and at 
home. Without hesitation, he invited me to come 
to his home at Lake Geneva for a while where he 
felt that could happen. I accepted his invitation 
and once there, rather than sitting around, I 
assumed the role of caretaker for the property, 
mowing grass, trimming trees and bushes, split-
ting wood, and much more.

Billy Guy Forbeck was about four years old at the 
time. We formed an immediate friendship. He fol-
lowed me around like a puppy dog, watching me, 
asking questions, and helping anyway he could. It 
wasn’t like a father/son relationship; it was more 
of a buddy/buddy one. He would indeed recharge 
my battery a little more each day.

That “buddyship” continued to grow over the 
next few years during my return visits to Lake Ge-
neva, and on fishing trips when George brought 
Billy along, and at Moss Creek when they moved. 
Billy even requested that I write a letter of recom-
mendation to get him into first grade of a special 
school at Hilton Head.

Then one day when Billy was ten years old, 
Jennifer called me and told me my “buddy” had 
developed a form of cancer called neuroblasto-
ma. She said the prognosis was not good because 
so little was known about the dreaded disease. 
Nonetheless, she and George were going to take 
Billy to a number of cancer centers in search of 
a cure. I was privileged to travel with them on 
two of these trips. I was hoping to keep his spirits 
high, but in all honesty, he lifted my spirits by his 
positive attitude.

My heart was broken again after about a year 
long search when Jennifer called to tell me that 
Billy had passed away. She asked me to prepare 
and deliver the eulogy at his funeral. She said 
Billy would want me to do it. I told her I was 
honored to be asked for it gave me the opportu-
nity to share that treasured relationship with his 
friends and family and also the chance for me to 
share my last goodbye to my little “buddy.”

Shortly after Billy’s funeral, I was honored again 
when George and Jennifer asked me to join them 
and a group of outstanding individuals they had 
selected to form a cancer research foundation in 
Billy’s honor. The focus was to be on neuroblas-
toma which took Billy’s life.

I was privileged to chair the Public Relations 
Committee of the Foundation. Our primary 
charge was to spread the word about the 
Foundation and its’ Mission. Toward that end, 
we produced the Foundation video which you all 
have seen. Our second charge was to design and 
produce an Emeritus Award for retiring members 
of the Foundation Board and the Scientific Advi-
sory Board who had devoted so much time and 

effort to the Foundation. At the time we did this, 
I didn’t think about receiving one someday. But 
I want you all to know that I will always treasure 
the one given to me tonight.

Because most of you have yet to see the award 
up close, I would like to share the message en-
graved on the leaf of the clock.

It is entitled “Time.”

What a priceless commodity! 
By giving your time and expertise 
To the William Guy Forbeck Research 
Foundation, you have helped to 
Advance the timetable for the cure 
Of cancer while giving precious time 
And hope to those stricken 
With this dreaded disease. 
For them and for generations to come, 
The Foundation proudly thanks you 
For a job well done.

As I said earlier, I will always treasure this award 
because I have been privileged and honored to 
have played a role along with such a great group 
of Directors over the years in the success of this 
Foundation. Rest assured the Foundation will al-
ways stay close to my heart and I hope and pray 
for its continued success.

 BILLY’S BUDDY
Sam Irmen 
Founding Member of the Board of Directors

Editor’s Note: At last fall’s Forbeck Forum, Sam Irmen deeply touched us all with his 
comments as he retired from our Board of Directors. We decided to ask him to share 

“the rest of the story” as it relates to the Foundation for this newsletter.

SCIENTIFIC ADVISORY BOARD MEMBERS
John T. Kemshead, PhD
Baxter Healthcare, Chicago, IL and  
University of Manchester, England
Sara A. Courtnedge, MD
Sanford- Burnham Med. Research 
La Jolla, California
David E. Fisher, MD, PhD
Dana Farber Cancer Institute
Boston, Massachusetts
Michael Jensen, MD
Seattle Children’s  
Research Inst.
Seattle, Washington

Garrett M. Brodeur, MD
Webster K. Cavenee, PhD
Bruce A. Chabner, MD
Alan D’Andrea, MD
Isaiah Fidler, DVM, PhD
Arnold I. Freeman, MD
Ed Harlow, PhD
Michael B. Kasten, MD, PhD
Philip A. Pizzo, MD

EMERITUS TRUSTEESJan Karlseder, PhD
The Salk Institute
La Jolla, CA
Katherine K. Matthay
University of California
San Fransisco, CA
John D. Minna, MD
University of Texas
Dallas, Texas
Jean Y. J. Wang, PhD
University of California
La Jolla, CA

MISSION
The mission of the William Guy Forbeck 
Research Foundation is to promote 
advances in the field of oncology, par-
ticularly pediatric oncology, by shorten-
ing the cancer research timetable. It is 
through your generous support that 
continuing research in the field of 
childhood cancer can be ensured.
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Targeted therapies have emerged as effective 
treatments for specific subsets of advanced 
cancers. In particular, impressive results have 
been observed when cancers harboring specific 
genetic alterations are matched to selective 
inhibitors. Examples include RAF inhibitors for 
melanomas carrying mutations in the BRAF 
gene, EGFR inhibitors for EGFR mutant lung can-
cers, ALK inhibitors for EML4-ALK lung cancers, 
and HER2 inhibitors for breast cancers with 
amplification (multiple copies) of the HER2 gene. 
In each of these cancers, the treatments are 
initially highly effective. However, despite intial 
successes, drug sensitive cancers may ultimately 
become resistant to targeted therapies. This is 
termed acquired resistance, and it has been a 
major obstacle in preventing initially effective 
targeted therapies from providing a more last-
ing impact for patients. Over the past several 
years, the scientific community has intensely 
investigated how cancers develop resistance to 
targeted therapies. 

Many cancers become resistant via secondary 
mutations in the drug target that abrogate the 
capacity of the drug to inhibit its target. For 
example, about half of the EGFR mutant lung 
cancers that become resistant to EGFR inhibitors 
develop a specific mutation, T790M, that ren-
ders the EGFR inhibitor ineffective. In addition to 
mutations in the drug target, other mechanisms 
of resistance have been identified. These include 
the development of new signaling pathways 
that bypass the need for continued output from 
original drug target. Resistance can also emerge 
when inhibition of the drug target leads to the 
de-repression of negative feedback signaling 
loops, leading to activation of survival signals. 

Other potential mechanisms of resistance in-
clude acquired defects in cellular growth arrest 
and apoptosis, alterations in drug pharmacoki-
netics, and specific micro-environment niches 
that may limit the efficacy of targeted therapies. 

In addition to the challenges of overcoming 
a specific mechanism of resistance, there are 
additional obstacles in overcoming resistance in 
a patient. These include the accumulating data 
there are different mechanisms of resistance in 
distinct populations of cancer cells in a single pa-
tient. To have a profound effect on overcoming 
resistance to cancer, there will be an increasing 
need to monitor and mathematically model the 
emergence of different populations of cancer 
cells with distinct resistance mechanisms and 
to utilize multi-drug cocktails to eliminate the 
emergence of resistance.  

The 2013 Forum provided a unique opportunity 
to discuss the current state of the biology of 
resistance, and how we can apply this knowl-
edge to develop new therapeutic approaches for 
cancer patients. Leading investigators, including 
a wide range of experts from different disci-
plines ranging from mathematicians to clinicians, 
assembled to discuss the latest insights and 
develop new collaborations and strategies to 
combat resistance. Below, are some highlights 
from discussions led by the participants.

Bruce Chabner. Dr. Chabner traced the history of 
research regarding the mechanism of action of, 
and resistance to, anti-folates. This class of drugs 
was the second type of chemotherapy to display 
anti-tumor effectiveness, following closely be-
hind alkylating agents in the late 1940’s. Many of 
the lessons learned provided general principles 

William Guy Forbeck Research Foundation XXIXth Annual Forum 
Hilton Head Island, South Carolina 
November 7th–10th, 2013

FORUM 2013: RESISTANCE MECHANISMS

CHAIRMEN
Joan Brugge, 
PhD 
Harvard Medical 
School
Boston, MA

Jeffrey Engelman, 
MD, PhD
Massachusetts  
General Hospital
Boston, MA

for cancer pharmacology and resistance. He de-
scribed experiments demonstrating its target of 
inhibition, dihydrofolate reductase, its multiple 
sites of action on folate dependent enzymes 
after its conversion to a polyglutamate, its trans-
port into cells via the reduced folate transporter, 
and its induction (selection) of drug-resistant 
cells that display mutant DHFR, amplified DHFR, 
loss of transporter, or loss of polyglutamation. 
He related these mechanisms of resistance 
to similar findings in drug resistant mutants 
selected by molecularly targeted drugs such as 
receptor tyrosine kinase inhibitors. Dr. Chabner 
also pointed out that leukemias were cured only 
when multiple agents that were independently 
toxic to leukemia cells were combined.

Jennifer Grandis. Dr. Grandis focused on an 
approaches to increase the efficacy of EGFR 
inhibitors for the treatment of head and neck 
cancers. Studies to date have demonstrated that 
targeting EGFR with the monoclonal antibody 
Cetuximab, in combination with radiation or 
chemotherapy, improves the survival of HNSCC 
patients. However, despite ubiquitous EGFR 
expression in HNSCC tumors, only a sub-set 
of patients respond to Cetuximab-containing 
therapies. The mechanisms of primary or ac-
quired resistance to Cetuximab are incompletely 
understood and predictive biomarkers are lack-
ing. Dr. Grandis generated pre-clinical models 
of Cetuximab resistance to define candidate 
biomarkers that can then be tested in the clinic.. 
To date, several possible pathways that may 
contribute to the limited responses seen with 
cetuximab therapy have been identified. These 
include the truncated EGFR, EGFR variant III 
(EGFRvIII), activation of a C-terminal fragment of 

logical phenotypes that may be useful in a range 
of discovery contexts.

Yael Mosse. Despite improvements in cancer 
outcomes over the past several decades, neu-
roblastoma remains a leading cause of child-
hood cancer deaths. In addition, the 30-40% of 
children who do survive are typically left with 
significant long-term side effects. In this era of 
more rational therapies, substantial efforts are 
being made to identify optimal targets for each 
type of cancer. Dr. Mosse’s team discovered 
that activating mutations within the tyrosine 
kinase domain of the ALK oncogene are the 
major cause of hereditary neuroblastoma. The 
additional occurrence of somatically acquired 
ALK-activating mutations  has provided ad-
ditional and compelling rationale for targeting 
this oncogenic RTK therapeutically. Rapid clinical 
translation of findings with ALK in neuroblas-
toma prompted a phase 1 trial of Crizotinib in 
patients with recurrent or refractory cancer. 
Results from this study highlighted the dif-
ferential sensitivity to ALK kinase inhibition of 
ALK-translocated versus ALK-mutated disease. 
The results underlined the need for further 
detailed investigation of ALK mutations in order 
to optimize the clinical application of ALK inhibi-
tors in neuroblastoma. With this goal, the Mosse 
group analyzed the spectrum of ALK mutations, 
and their clinical significance, in a large repre-
sentative series of neuroblastoma cases.They 
established structure/function relationships for 
these mutations and developed computational 
approaches to predict the effect of novel ALK 
mutations. They may be able to make upfront 
predictions about which patients will respond 
to either Crizotinib or other ALK inhibitors and 
which mutations impart de novo resistance to 
direct ALK kinase inhibition. 

Kristopher Sarosiek. Dr. Sarosiek was elected as 
a Forbeck Scholar and presented his research 
to determine how to manipulate “cell death” 
programs to increase the efficacy of cancer 
treatments. Apoptosis is a highly regulated form 
of cell death that is critical for maintenance of 
homeostasis as well as the anti-tumor activity of 
many chemotherapeutic agents, both cyto-
toxic and targeted. Dr. Sarosiek’s team recently 
reported that the level of apoptotic priming 
within a primary tumor is a major determinant 
of whether a patient will respond to classical 
chemotherapies. Specifically, cancers that are 
close to the threshold of apoptosis, or “primed 
for death,” are sensitive to chemotherapies 
while those that are far from the threshold of 
apoptosis, or “unprimed,” are resistant. Tumors 

can be unprimed by expressing an excess of 
unbound anti-apoptotic proteins that are poised 
to neutralize any pro-apoptotic signaling that 
the cell encounters due to damage or stress. Dr. 
Sarosiek’s team is working to identify and char-
acterize the key upstream factors that modulate 
apoptotic priming within cancers.

Michael Gottesman. As our understanding of the 
complexity of mechanisms that leads to cancer 
increases, so does our appreciation of the myr-
iad ways in which cancer resists treatment with 
chemotherapy. The development of targeted 
cancer therapy has allowed us to define muta-
tions in targets that result in resistance, as well 
as downstream alterations in growth-promoting 
pathways that circumvent targeted therapies. 
Resistance to chemotherapy can also arise from 
alterations in cellular pharmacology, including 
decreased uptake and increased efflux of drugs, 
and altered metabolism or intracellular distribu-
tion. To avoid toxic effects of chemotherapy, 
some cancers change “lifestyle” as seen with an 
epithelial to mesenchymal transition (EMT), or 
activation of alternative growth promoting path-
ways. The study of cultured cancer cells may be 
a poor model for understanding drug resistance 
in patients, since these cells have adapted to 
monolayer growth in tissue culture and express 
many drug-resistance genes that might not be 
clinically relevant. Because cancers are inher-
ently heterogeneous, any cancer can exhibit one 
or more of the known (or unknown) mechanisms 
of resistance, so it is difficult to predict a priori 
for a single cancer what mechanism is the most 
likely to occur. Dr. Gottesman is investigating 
how individualized molecular analysis of cancers 
at presentation and during acquisition of resis-
tance mechanisms will be needed to develop 
effective ways to circumvent resistance. 

Bob Kerbel. Frequently drugs that appear highly 
active in animal models fail when they are used 
in clinical trials in patients. The animal studies 
are often undertaken in animals with estab-
lished primary tumors. In contrast, the vast 
majority of clinical trials involve patients with 
metastatic disease. To address this gap, the 
Kerbel lab began developing models of ad-
vanced spontaneous metastatic disease, where 
the primary tumor has been surgically resected. 
Several resultsappear promising with respect 
to increased clinical relevance. For example, 
the antiangiogenic drug, sunitinib, was shown 
over a decade ago to be highly active in mice 
when treating breast cancers primarily grown 
as primary established tumors. Subsequently, 
four different phase III randomized trials were 

HER2 (611-CTF), signaling through p70S6Kinase, 
and/or activation of PI3K, among others. Src 
family kinases and HGF-c-MET signaling have 
also been implicated in EGFR tyrosine kinase 
inhibitor resistance in HNSCC.

The acquisition of tissue specimens before Ce-
tuximab treatment and in the setting of Cetux-
imab resistance facilitates validation of potential 
mechanisms that can be studied in preclinical 
models. These efforts when coupled to clinical 
trials are aimed to overcome resistance. The 
heterogeneous genetic underpinnings of HNSCC 
underscore the likelihood that any individual tar-
geting strategy will be most beneficial in a sub-
group of patients. EGFR TKIs have not proven 
effective in unselected HNSCC populations, and 
Dr. Grandis showed how emerging characteriza-
tion of exceptional responders to EGFR inhibi-
tors improves our ability to restrict the use these 
agents to individuals most likely to benefit.

Kris Wood. Dr. Wood was elected as a Forbeck 
Scholar and presented his innovative research 
to determine how cancers become resistant 
to targeted therapies. Cancer cells can acti-
vate diverse signaling pathways to overcome 
the cytotoxic effects of drugs. Blocking these 
resistance pathways may lead to improved 
therapies, but for many drugs the pathways 
that drive resistance are unknown. To address 
this problem, Dr. Wood created and screened a 
library of engineered pathway-activating mutant 
cDNAs to identify those whose expression leads 
to enhanced survival of cancer cells in the pres-
ence of various targeted and cytotoxic chemo-
therapies. Using this approach, Dr. Wood’s team 
has uncovered both biomarkers of therapeutic 
response as well as combination drugging 
strategies that convert resistant tumors to a 
drug sensitive state. These findings articulate a 
systematic approach for identifying the signaling 
pathways controlling oncogenic and other bio-

“I just wanted to thank you and all of 
the members of the Forbeck Founda-
tion for sponsoring the meeting last 
week. It was a fantastic experience for 
all of us and I have heard many people 
say that it was the best meeting that 
they had ever been to—and this 
included very seasoned scientists who 
have been to many meetings. I know 
that I came away with a much better 
understanding of drug resistance and 
that the ideas that we walked away 
with will shape my future research. I 
also initiated at least one collabora-
tion and formed friendships that I 
know will be lasting.”  
Joan Brugge, PhD
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undertaken evaluating Sunitinib alone or in 
combination with different chemotherapy drugs 
in women with metastatic breast cancer. All 
these trials failed, thus, breast cancer appears 
to be an example of an intrinsically Sunitinib 
resistant tumor type, but this was not reflected 
in the initial preclinical studies. However, when 
the Kerbel group evaluated Sunitinib alone or 
with chemotherapy in metastatic breast cancer 
models research resection of the primary 
orthotopic transplant tumor, no activity in the 
drug was observed. The basis of the seemingly 
intrinsic resistant phenotype of metastatic 
breast cancer to sunitinib can now be evalu-
ated using these metastasis models. Preliminary 
results indicate robust angiogenesis is present in 
primary tumors, but absent in lung metastases. 
Given these aforementioned results the Kerbel 
lab is also evaluating mechanisms of acquired 
resistance to anti-angiogenic drugs, and other 
types of drug, using models of metastasis rather 

of drugs and anti-tumor immune cells, and im-
prove the outcome of various therapies in num-
ber of animal models. He also presented clinical 
evidence in support of this concept - two trials 
of anti-angiogenics in newly diagnosed as well 
as recurrent glioblastoma patients. These trials 
revealed that the patients whose tumor blood 
perfusion/oxygenation increased in response 
to Cediranib—a pan-VEGFR TKI—survived 6-9 
months longer than those whose blood perfu-
sion/oxygenation did not increase. 

In parallel, by imaging collagen and measuring 
perfusion in tumors in vivo, his team demon-
strated that the extracellular matrix compresses 
blood vessels and impedes drug and oxygen 
delivery in desmoplastic tumors (e.g., pancreatic 
ductal adenocarcinoma, hepatocellular carci-
noma, and a sub-set of breast cancers). Widely 
prescribed anti-hypertensive drugs - angiotensin 
receptor blockers - are capable of “normalizing” 
the extracellular matrix, opening compressed 
tumor vessels, and improving the delivery and 
efficacy of molecular and nano-medicine. This 
finding offers new hope for improving treat-
ment in highly fibrotic tumors and has led to a 
clinical trial at MGH on Losartan and chemo-
therapy in pancreatic ductal adenocarcinomas 
(NCT01821729). 

Joan Brugge. Brugge discussed work from her 
laboratory in collaboration with Gordon Mills 
describing how treatment with therapies that 
target genes that drive ovarian and breast 
cancer tumor cells induce an adaptive/compen-
satory responses that confer protection from 
cytotoxicity. This response occurs selectively 
in sub-populations of tumor and involves an 
extracellular matrix-dependent up-regulation 
and activation of proteins that protect cells from 
death induced by the cancer therapy. In addition, 
she described tumors in other environments 
where non-tumor cells produce factors that pro-
tect the tumors from cytoxicity of the therapies. 
The challenges of overcoming therapy resistance 
due to adaptive responses of tumor cells was 
discussed in depth. Dr Brugge proposed that tar-
geting underlying programs that integrate signals 
from all of the resistance mechanism represents 
a worthwhile approach to overcome resistance. 

Vito Quaranta. Dr. Quaranta discussed a novel 
metric to evaluate in vitro response of cultured 
cell lines to targeted therapy, the Drug Induced 
Proliferation (DIP) rate. With this metric, a can-
cer cell line drug response is represented as a 
clonal distribution of DIP rates, which encapsu-
lates dynamics (since rates are time-dependent) 

and single-cell heterogeneity of response in a 
cell population. This is a major departure from 
current drug response assessments based upon 
averaged and single time-point IC50 assays. 
Quaranta showed data supporting the concept 
that parameters from in vitro DIP rate distribu-
tions could be used to populate mathematical 
models that predict the in vivo time course of 
targeted drug treatment (depth of response 
and time to rebound). Simulations from these 
models reveal that clonal lineages with positive 
DIP rates appear to be a reservoir for rebound to 
therapy, opening potential avenues to circum-
vent it. The DIP rate approach may be a signifi-
cant step towards fulfilling the long sought-after 
goal of predicting in vivo drug response from in 
vitro assays, in order to streamline clinical trials 
and facilitate personalized treatment.

Jeffrey Rosen. The Rosen lab does not study the 
mechanisms of resistance to specific targeted 
therapies per se. Rather they have discovered 
a relationship between epithelial to mesenchy-
mal transition (EMT), cancer stem cells, and the 
claudin-low subtype of breast cancer represent-
ing a cell state with aggressive and therapeutic 
resistant properties. The claudin-low subtype is 
a recently identified rare molecular subtype of 
human breast cancer. These tumors are gener-
ally triple (ER, PR, HER2) negative and currently 
there are no targeted agents available. Studies 
comparing paired human breast cancer core 
biopsies before and after chemotherapy dem-
onstrated that the gene signature from these 
residual (i.e, chemotherapy resistant) tumors 
identified the EMT/CSC enriched claudin-low 
and metaplastic subtypes. An independently 
derived core EMT interactome gene expression 
signature was also associated with these tumor 
subtypes. Furthermore, post–treatment residual 
tumors contained a higher fraction of claudin-
low cells, also enriched with EMT/CSC proper-
ties, consistent with their therapeutic resistance.  
Claudin-low tumors express low levels of tight 
and adherens junction genes including claudin 
3 and E-cadherin, and high levels of markers 
associated with epithelial-mesenchymal transi-
tion (EMT). Currently, it is unknown whether 
the presence of the EMT phenotype is due to in-
trinsic genetic and epigenetic differences within 
a population of cells or a response to extrinsic 
factors emanating from the tumor microenvi-
ronment. However, the resulting intratumoral 
heterogeneity represents one of the major fac-
tors involved in tumor relapse and recurrence. 

Studies using a basal-like p53 null genetically 
engineered model have revealed the importance 
of paracrine interactions including canonical Wnt 

signaling between different tumor cell subpopu-
lations that influence tumor propagation. In a 
subset of the p53 null basal-like tumors, the TIC 
population can be identified using a canonical 
Wnt pathway reporter as well as by cell surface 
markers, and display altered DNA double-strand-
ed break repair compared to the bulk tumor 
cells. The altered DDR is due in part to increased 
cell survival and non-homologous end joining 
activity. Treatment of this GEM model with an 
AKT/TORC1/TORC2 inhibitor, Perifosine, was able 
to sensitize these tumors to radiation-induced 
DNA damage. A similar response to radiation 
treatment was observed following mild hyper-
thermia induced using gold nanoparticles. Finally, 
we have shown that GEM models can be used to 
predict drug responsiveness in human cancers. 

Cory Johannessen. Dr. Joannessen was elected 
as a Forbeck Scholar and presented his research 
to determine how melanocyte differentiation 
impacts sensitivity to targeted therapy. His 
laboratory has employed a near-genome-scale 
cDNA/ORF expression library to comprehensively 
identify genes capable of inducing drug resis-
tance to RAF, MEK, ERK, or combined RAF/MEK 
inhibitors in BRAFV600E melanoma. These studies 
nominated a diverse array of previously unappre-
ciated resistance genes, pathways and cellular 
processes. More specifically, Johannessen uncov-
ered a membrane-to-nucleus, lineage-restricted 
melanocytic signaling network not previously 
associated with drug resistance. These findings 
suggested that histone deacetylase inhibitors 
might contribute to an efficacious combinatorial 

treatment strategy. In fact, when these agents 
were combined with MAPK-pathway inhibitors, 
drug resistance was abrogated. 

Collectively, these data suggest that oncogenic 
dysregulation of a lineage dependency or re-
instatement of MAPK-pathway transcriptional 
output can cause resistance to RAF/MEK/ERK 
inhibition. In this context, resistance may be 
overcome by combining signaling- and chroma-
tin-directed therapeutics.

Jeffrey Engelman. Dr. Engelman described 
how resistant cancers harvested directly from 
patients can be grown as tissue culture models 
and in mice. These laboratory models are inter-
rogated directly using high-throughput screens 
to discover resistance mechanisms and identify 
newer, promising therapeutic strategies. He 
shared his results that individual patients may 
simultaneously harbor different resistant clones 
requiring distinct treatments. He also led a 
discussion that pointed out competing theories 
of how resistant clones emerge: 1) they pre-exist 
before treatment and are simply selected for 
by the treatment and 2) they are product of a 
multi-step evolution that begins with cells that 
initially survive treatment, and these surviving 
cells subsequently develop other molecular 
events (e.g., genetic mutations) leading to a fully 
resistant phenotype. The concepts underlying 
future therapeutic regimens that would effec-
tively account for these findings were discussed.

Alberto Bardelli. The advent of the EGFR-tar-
geted monoclonal antibodies Cetuximab and 
Panitumumab paved the way to the individual-
ized treatment of metastatic colorectal cancer 
(mCRC). In the last 5 years it has become evident 
that mCRCs respond differently to EGFR-target-
ed agents and that the tumor-specific response 
has a genetic basis. After the initial response, 
secondary resistance invariably ensues, thereby 
limiting the clinical benefit of anti-EGFR thera-
pies. Dr. Bardelli’s lab discovered that molecular 
alterations in KRAS,NRAS,BRAF and MET are 

causally associated with the onset of acquired 
resistance to anti-EGFR blockade in colorectal 
cancers. Dr. Bardelli optimized a diagnostic plat-
form to identify resistance-associated genetic 
alterations in the blood of patients months 
before radiographic documentation of disease 
progression. Preclinical models of relapse 
including cell lines and patient-derived xeno-
grafts allowed Dr. Bardelli to assess new lines of 
therapy. Overall Dr. Bardelli’s results provide the 
rationale for delaying or reversing resistance to 
anti-EGFR therapies.

SUMMARY 
The Forbeck Symposium offered a unique envi-
ronment to discuss the latest issues and theories 
underlying resistance to targeted therapies and 
the new strategies that may prevent or delay 
its development in the clinic. Discussions were 
spirited and launched new collaborations aimed 
at overcoming this obstacle. Some of the conclu-
sions that achieved consensus are listed below.

•  There is a great need to identify strategies to 
reduce heterogeneity of initial response to 
targeted agents .

•  There is a great need more potent inhibitors 
and therapeutic index is a critical determinant 
for success.

•  It is unlikely we will completely cure cancer with 
one inhibitor, or targeting one target alone.

•  Identify dependencies of surviving cells (i.e., 
resistant cells) to treatment to develop strate-
gies to target them.

•  There are a finite number of paths to resis-
tance. This is a solvable problem.

•  Dosing scheduling needs to be understood 
to develop more sophisticated treatment 
regimens to prevent or delay the emergence 
of resistance.

•  It is imperative to define factors and niches in 
the microenvironment that favor resistance.

than models involving treatment of primary 
tumors only.

Rakesh Jain. Dr. Jain showed that the blood and 
lymphatic vasculature, and the extracellular ma-
trix associated with tumors are abnormal, which 
together create a hostile tumor microenviron-
ment – characterized by hypoxia, low pH, and 
high interstitial fluid pressure. He discussed how 
these abnormalities fuel malignant properties 
of a tumor while preventing treatments from 
reaching and attacking tumor cells. He proposed 
that if we could “normalize” the tumor micro-
environment, we should be able to overcome 
treatment-resistance and improve the treat-
ment outcome. He discussed two strategies to 
realize this goal: normalization of tumor vessels 
using anti-angiogenic agents and normalization 
of tumor matrix using anti-hypertensive drugs. 
Dr Jain showed how the judicious use of anti-
angiogenic agents—originally designed to starve 
tumors—could transiently “normalize” tumor 
vasculature, alleviate hypoxia, increase delivery 

The bi-annual meeting of ANR (Advances in Neuroblastoma Research) was held in Cologne, Germany in May. John Kemshead and Jennifer Forbeck attended 
on behalf of the Foundation. During ANR the Foundation was recognized for 29 years of work on the Neuroblastoma Staging and Response system which has 
led to the initial Staging System used for Neuroblastoma as well as the International Neuroblastoma Research Group data base (INRGdb). 

In addition, the Foundation recognized for its work in starting a Consortium of charitable organizations who support Neuroblastoma. This organization is in 
its embryonic stage, and received great encouragement from ANR.

Garrett Brodeur, past Foundation Scientific Advisory Board was given the Life Time Achievement Award for his work in neuroblastoma. In listing his achieve-
ments it was noted that he has participated in every international staging, response effort since its inception and chaired several of the earliest meetings.

FORBECK FOUNDATION SPONSORS INTERNATIONAL NEUROBLASTOMA MEETING
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FORUM 2014: INVASION AND METASTASIS
November 6th–9th, 2014

Most cancer deaths are due to metastasis—the 
spread of cancer from its site of origin to dis-
tant, vital organs, and the physiological damage 
caused by tumor growth in those organs. While 
the broad outlines of the process of metastatic 
spread are known, much of the details of the 
process remain poorly understood. To continue 
to improve cancer survival rates, we must face 
and tackle the problems inherent to metastatic 
disease. Cancers that are detected early, before 
they are believed to have spread to other 
organs, are generally treated with more success 
than cancers that are metastatic at diagnosis. 
However, even cancers that are detected early 
will recur in some patients, but our ability to 
predict which individuals will have recurrences 

is limited. Thus, adjuvant therapy is often given 
to patients with early stage disease who are 
believed as a group to be risk for recurrence, 
leading to over-treatment of some patients to 
benefit a subset of them. Some recurrences can 
occur years or even decades after apparently 
successful primary treatment, and research on 
tumor dormancy is providing insights into these 
delayed recurrences. 

Progress has been made in the basic biology of 
tumor invasion and metastasis, and in under-
standing some of the complexities of interac-
tions of tumor cells with host cells in their 
microenvironment. Great advances have been 
made for many cancers, in terms of molecular 
markers/subtypes that are associated with 

Ann Chambers, PhD 
University of Western 
Ontario 
London, ON Canada

Zena Werb, PhD 
University of California 
San Francisco, CA

favorable vs. poor outcome, as well as predic-
tion of response to a growing list of molecularly 
targeted agents. However, we also recognize 
that tumors are not static entities, but instead 
evolve and change over time, and information 
from a primary tumor specimen may poorly 
characterize individual metastasis that occur 
years later. Bioinformatic analyses of tumors 
and their metastases, over time, are providing 
a wealth of data to be interpreted. New models 
are being developed to address problems  
in metastasis. 

The challenge is to learn how to harness this 
growing body of information to help patients 
with cancer. Can we prevent metastasis? Can 
we delay appearance of metastases following 
primary treatment, either through informa-
tion inherent to the primary tumor, or through 
life style or anti-metastatic chemoprevention 
strategies? Can we learn how to better treat 
metastases once they have developed? 

The 2014 Forum on Invasion and Metastasis 
will be chaired by Dr. Ann Chambers of the 
University of Western Ontario in Canada and Dr. 
Zena Werb from the University of California San 
Francisco. The goal is to bring together leaders 
from multiple disciplines to help understand 
current progress and discuss ways forward to 
translate this information the clinic to prevent 
deaths from metastasis.

FOCUS MEETING 2014: EXTRACELLULAR VESICLES (EVS): 
PROMISES AND PITFALLS
La Jolla, California
April 12th–14th, 2014

In the most recent 2011 Frobeck retreat, the 
topic of exosomes surfaced in presentation by 
scholars of different generation. To me, this was 
impressive since scholars are selected based on 
a wide spectrum of interests. It was the reason 
behind the surprising finding that certain nuclear 
proteins are found on the cell surface. It was also 
the reason why certain mRNA and miRNA can be 
isolated from patient derived bio-fluids, such as 
serum, urine, and cerebrospinal fluid. Exosome 
as a recurrent theme in distinct biologic domains 
suggests it as an entity of general interest to 
laboratory and clinical investigations.

Exosomes are small secreted vesicles that contain 
select proteins, mRNAs, and miRNAs. The available 
data suggest that exosomes serve as a mean by 
which glioblastoma can communicate with and 
modify its neighboring cells and the microenviron-
ment. I am interested in the clinical application of 
exosomes in terms in neuro-oncology as it pertains 
to both biomarker and therapeutic development. It 
is known that glioblastoma cells secrete exosomes 
containing select tumor protein, mRNA, and 
miRNAs. The lipid bi-layer of the exosome protects 
these molecules from degradation in the hostile 
environment of the various bio-fluids (e.g. urine, 
serum, cerebrospinal fluid). As such, development 
of methods for purifying glioblastoma specific 
exosomes constitutes an attractive strategy for bio-
marker development. This is particularly important 
for brain cancers where repeated biopsy is associ-
ated with significant surgical and thus not practical 
in clinical practice. Additionally, fusion of exosomes 
with peri-tumor stroma or with neighboring tumor 
cells results in the delivery of exosome contents 
into these cells. This delivery can significantly alter 
the biology of the target cell and induce changes in 
tumor behavior and response to therapy. 

While there is general agreement that exosomes 
are small secreted vesicles that contain select pro-
teins, mRNAs, and miRNAs, there is little agreement 
in terms of the specific definition of exosomes. The 
confusion in literature is largely related to a lack of 
understanding basic exosome biology. In gen-
eral, exosomes are purified by size based criteria 
whereby cells and large cellular debris are removed 
by either centrifugation or size exclusion. In this 
context, it is not surprising that there are disagree-
ments as to the definition of exosomes. Some 
authors define exosomes as vesicles of 30-90 nm 
and vesicles larger vesicles as ectosomes. Others 
define the upper limits of exosomes as 120-140 nm. 
While a size-based definition of exosomes will, by 
nature, be somewhat arbitrary, a more important 
issue in the field is that there are significant molecu-
lar heterogeneity within exosomes purified based 
on size criteria. It would be greatly advance the field 
if we come to a consensus of exosome markers 
that define the exosomes based on the mechanism 
of formation , the source of origin (urine, serum, 
cerebrospinal fluid), and aberrant cell states (tumor 
versus normal). It is further helpful to identify the 
molecular pathways required for exosome forma-
tion. Inhibition of these pathways may hamper 
communications within the tumor microenviron-
ment and prohibit glioblastoma growth. I hope 
to address these issues by assembling a panel of 
exosome investigators.

The proceedings from this meeting will be 
organized into a review article for consideration 
of publication. The contents of the article will be 
submitted for publication consideration.

Focus Meeting Request written by Clark Chen, 
MD, PhD.

Some of the most exciting results in cancer 
medicine, in the last decade, have come about 
by treating relapsed patients with B cell lym-
phoma with their own T cells that have been 
modified to attack the tumor cells. T cells in the 
body form part of the cellular immune response 
and they normally carry out a very important 
role in killing cells that are infected with viruses. 
These cells can be modified in the laboratory 
using sophisticated molecular techniques to 
change their specificity so that they can attack 
tumor cells. Once the cells are expanded in the 
laboratory they can be reintroduced into the 

FORUM 2015: CANCER IMMUNOTHERAPY  
RECENT SUCCESS IN THE CLINIC, PERSISTENT CHALLENGES & EMERGING OPPORTUNITIES

Clark Chen, MD, PHD of University of California, San Diego has been one of the stellar 
Forbeck Scholar Awardees. He became a Forbeck Scholar in 2009 and attended the 
Forum on, The Biology and Treatment of Primary Brain Tumors. Since then he attended 4 
years of Scholar Retreats in Lake Geneva Wisconsin, returned to the Forum several times 
and will be chairing this year’s Scholar Retreat. In addition, he had a successful applica-
tion for a Focus meeting which took place in April. 

The following is the overview on the meeting. Check the web site for the follow up 
article to be written. 

“I WANT YOU TO KNOW 
THAT THIS PAPER IS 
GREATLY SHAPED BY THE 
FORBECK FORUMS THAT 
I HAD ATTENDED.” (IN 
REFERENCE TO CLARK’S 
PAPER PUBLISHED IN 2012 

ON SPONTANEOUS FLUCTUATIONS OF C-MYC 
EXPRESSION LEVEL IN GLIOBLASTOMA CELLS 
INFLUENCE CAPACITY FOR TUMOUR INITIATION)  
Dr. Clark Chen, MD, PhD

Clark Chen was sponsored as a Scholar by Julie 
Ieronimo and The Whowell Family.

“It has been wonderful watching 
Clark’s career progress. He manages 
to produce great research while 
also continuing to do surgery and 
go on speaking tours. He is always 
tremendously grateful for the Scholar 
Retreats and Forums he has been able 
to participate in and has had several 
collaborations with other Scholars.” 
Jamie Forbeck Collins

“By bringing together this group of 
speakers and other local participants 
interested in the clinical application 
of exosomes in cancer diagnosis and 
prognosis, Dr. Chen achieved his goal 
of promoting future interactions 
of the movers and shakers in this 
emerging field of cancer research.”
Jean Wang, PhD, UCSD, Scientific 
Advisory Board

patient and they target the cells one wants to 
eliminate. This technology has been around in 
one form or another for over fifteen years, but 
it now looks as if researchers have arrived at a 
watershed where the therapy appears to work 
really efficiently for this disease. Unfortunately, 
there are no markers available today that avoids 
the T cells attacking the patients normal as well 
as malignant cells and this may be a significant 
problem in the future. 

Many questions remain concerning this new 
form of personalized medicine. Will it work for 
other cancers, particularly solid tumors where 
access of the T cells to the malignant tissues 
is more difficult to achieve. Many tumors also 
produce factors that inhibit T cell function so 
how does one deal with this? Apart from these 
questions there are others regarding the resi-
dence time of the modified T cells in the body, 

whether they are immunogenic and can the 
therapy be repeated. Finally, there is a ques-
tion as to whether this type of therapy can be 
converted into one that is available outside of 
an academic research setting. 

The topic of immune therapy is one that fits 
perfectly with the rationale underlying the 
Forbeck Foundation think tank meetings. I can-
not think of a topic that is better suited to bring 
together basic reseachers in molecular biology 
and immunology with clinical colleagues to 
try and solve some of the problems eluded to 
above. Input from industry will also be encour-
aged. If this is possible and the early clinical 
results prove to be substantiated then we may 
be on the brink of changing the treatment of 
specific cancers, using the bodies own cells to 
attack the tumor as compared to use of more 
toxic chemotherapeutic regimens. 

Catherine M. Bollard, MBChB, MD 
Washington Children’s Hospital

Daniel Powell, PhD 
University of Pennsylvania



10 11

revolutionized the process of drug development 
and drug target identification both at the Broad 
Institute and in the larger scientific community.

More recently, he has found that pathways 
crucial for supporting the growth of melanocytes 
(the cell type that melanoma originates in) can 
be activated in drug-treated tumors, leading to 
drug resistance. As with Dr. Johannessen’s prior 
studies, this project utilizes a creative, unique ex-
perimental approach to tackle a critical scientific 
question with potential clinical implications.

KRISTOPHER A. SAROSIEK, PHD
After receiving his PhD in Mo-
lecular and Cellular Pharmacol-
ogy, Sarosiek went on to the 
Dana-Farber Cancer Institute, 
Harvard Medical School for his 
postdoctoral fellowship. There 
are three major projects he has 

worked on which contributed to his nomination 
for the scholar award. In one, he has demon-
strated that in the final signaling that commits 
a cell to apoptotic cell death, activation of BAX 
and BAK is performed selectively by BIM and 
BID, respectively.

He went on to show that clinical resistance to 
chemotherapy agents that he identified as BID 
and BAK dependent was observed in patients 
whose tumors had lost BID. In another project, 
he found very dramatic and heretofore totally 
unappreciated alterations in sensitivity to 
mitochondrial apoptotic signaling and sensitiv-
ity to cytotoxic agents that is directly related 
to age. Finally, he is studying how different on-
cogenes alter the readiness of cells to undergo 
apoptosis. The surprising result is that differ-
ent oncogenes have different effects. While 
some increase “priming” for apoptosis, others 
decrease priming, and foster resistance to che-
motherapy. This completely alters the reigning 
paradigm initiated by myc that all oncogenes 
increase sensitivity to apoptosis.

Sarosiek is working on another ongoing 
research project with the American Cancer 
Society Postdoctoal Fellowship to predict tumor 
chemosensitivity and identifying mechanisms of 
resistance in ovarian cancer.

KRIS CAMERON WOOD, PHD
Duke University

Wood was recruited as an As-
sistant Professor in the Duke 
Department of Pharmacol-
ogy and Cancer Biology. He 
obtained his Ph.D. at MIT. By 
training in engineering and 
biology while at MIT, Wood 

placed himself in a unique position to develop 
novel approaches and technologies to address 
central questions in functional genomics and its 
applications to cancer biology and therapy. 

He also developed a series of new technolo-
gies and devices that enabled the delivery of 
complex multi-drug formulations or which 
permitted multidose administration of drugs 
at various anatomical sites. Wood’s graduate 
training allowed him to acquire expertise in 
chemical synthesis, drug formulation and in 
whole animal pharmacology.

At Duke he plans to develop new technologies 
using the MicroSCALE platform as a foundation 
to address limitations in functional genomics. 
Specifically, he is interested in: 1) connecting 
combinatorial genetic perturbations to cellular 
behavior and generating large-scale genetic in-
teraction mapping; 2) linking functional genom-
ics with patient-derived tumor cells that can be 
used for basic research and real-time diagnos-
tics to guide drug selection and evaluate tumor 
adaptations during treatment; and 3) develop-
ing a molecular toolkit of reagents to link genes 
and phenotypes with signaling pathways that 
control cancer cell growth and survival. A sec-
ond area of research that Kris seeks to develop 
at Duke includes defining genes and pathways 
that control responses to targeted therapies, 
focusing on identification of drug resistance 
pathways in cancer.

DR. MARIA-FRANCIS ARTEAGA, PHD
University of Munster

Dr. Arteaga’s main research interest is based on 
investigating transcriptional and epigenetic de-
regulation involved in acute myeloid leukemia 
(AML) induced by different leukemia associ-
ated transcription factors (LATFs). Her recent 
scientific work focuses on epigenetic events 
contributing to leukemic transformation of nor-
mal hematopoietic stem and progenitor cells, 
and especially on those mechanisms mediating 
resistance to leukemia therapies.

Dr. Arteaga recently uncovered the histone 
demethylase PHF8 as a critical molecular sen-
sor for mediating retinoic acid (RA) treatment 
response in acute promyelocytic leukemia 
(APL). She was able to demonstrate that PHF8 
differentially interacts with RARa oncofusions 
in response to the all-trans retinoic acid (ATRA) 
treatment that is fundamental basis of standard 
therapy for APL patients.

Her consistent and excellent accomplishments 
have demonstrated her extraordinary knowl-
edge in leukemia research, and even more par-
ticularly in mechanisms mediating resistance of 
cancer cells to current therapeutic approaches.

DR. CORY M.  
JOHANNESSEN, PHD
Dana-Farber and Broad Institute 

Dr. Johannessen joined Dana 
Farber and Broad Institute after 
completing his dissertation at 
Harvard Medical School and 
Brigham and Women’s Hospital. 
Cory has an outstanding record 
of academic and scientific 

accomplishments both as a research techni-
cian and as a graduate student. As a graduate 
student, Cory identified mTOR inhibitors as a 
novel therapeutic treatment for Neurofibroma-
tosis Type 1-related tumors. This seminal work 
had an immediate clinical impact and stimulated 
the first clinical trials utilizing a targeted therapy 
for two NF1-related juvenile tumors.

He devised a novel screening approach to rapidly 
and systematically interrogate individual genes 
for their ability to mediate resistance to RAF ki-
nase inhibitors in malignant melanoma. This has 

Lake Geneva, Wisconsin  
September 12th–15th, 2013

FORBECK FOUNDATION SCHOLAR RETREAT

Brain Tumors (2009), Cancer Genomics (2010), 
Epigenetics (2011) and Tumor Metabolism 
(2012). 

The meeting began on Thursday evening with 
cocktails and dinner followed by a keynote ad-
dress by Keith Yamamoto (UCSF, San Francisco) 
which provided an expansive view of science, 
science practice, and science policy. Keith 
made seminal discoveries in steroid hormone 
receptor-induced transcription and has been 
honored with numerous awards including 
membership in the National Academy of Sci-
ences and Institute of Medicine. He is also Dean 
and Vice Chancellor at UCSF Medical School, 
an Obama Advisor and consultant to the NIH. 
Keith drew from these experiences to describe 
how science is changing to integrate biology, 
chemistry, physics, mathematics, engineer-
ing, computer science, and public health. He 
presented a changing science practice in which 
each of these areas are not discrete disciplines, 
but rather is simultaneously incorporated into 
the discovery and educational processes. Keith 
then provided an example of an integrated ap-
proach to biological discovery. Joe DeRisi’s lab 
at UCSF Medical School developed a miniatur-
ized microfluidic “lab-on-a-chip” to sequence 
samples from an outbreak of respiratory 
infections which led to the identification and 
molecular characterization of the SARS virus in 
affected populations. Notably, the curriculum 
at UCSF Medical School has been re-vamped to 
teach new investigators integrated science to 
prepare the next generation of leaders for sci-
entific discovery. This keynote address provided 
insights into the current practice of science, 
provided a glimpse of a new way of teaching 
and doing science and set the tone for a meet-
ing filled with exciting discussions. 

The scientific sessions on Friday focused on 
brain tumors and cancer genomics. Many 
cancers demonstrate a phenomenon called 
“oncogene addiction” which may be targeted 
for therapy. Clark Chen (UCSD Medical Center, 
San Diego) described an interesting phenom-
enon of “non-oncogene addiction” in glioblas-
toma which may be revealed in model systems 
when cells are subjected to stress. Understand-
ing non-oncogene addiction may have value 
in clarifying the biology of glioblastoma and 
possibly can be exploited for therapy. Oren 

Brecher (Duke University, Durham) described 
the molecular pathogenesis of pediatric glioma 
which is a brainstem cancer. Oren listed many 
of the usually suspected genes that are mu-
tated in this cancer. However, some unusual 
suspects also appeared including 20% of cases 
with mutations in BMP (bone morphogenic 
protein) receptor. Similarly, Sharon Diskin 
(Children’s Hospital of Philadelphia) examined 
the genetics of neuroblastoma and found 
genetic variants associated with susceptibility 
and treatment response. For example, some 
neuroblastomas have a loss of part of one chro-
mosome (16p11.2) which increases their risk for 
developing the disease. Others contain varia-
tion in a gene that normally protects cells from 
oxidative damage (perioxiredoxin), and these 
cancers might be particularly susceptible to 
chemotherapies that generate reactive oxygen 
species. These examples show that studying 
the underlying genetics of cancers is critically 
important not only to discover suspects in 
cancers but also to discover an Achilles heal for 
treatment of particular cancers.

The scientific sessions on Saturday focused on 
epigenetics and tumor metabolism. Epigenetics 
are the chemical marks to the DNA and the 
proteins that bind to DNA. These chemical 
marks determine which genes are turned on 
or turned off in particular cells. We previously 
saw that that mutating critical genes can cause 
cancer. Epigenetics has shown us that changing 
the expression pattern of normal genes – too 
much or too little of an unmutated gene or 
expression of a normal gene in the wrong place 
or at the wrong time—can also play critical 
roles in cancer formation. Gary Hon (UCSD; 
San Diego) described how the loss of certain 
activities (Tet2) that remove inhibitory marks 
on DNA (methylation) can promote leukemias. 
He and Alvaro Rada-Iglesias (Stanford Univer-
sity Medical Center) provided examples of how 
alterations of enhancers (regions of the DNA 
which determine which genes are turned on 
or turned off) can also play important roles in 
human diseases. Kathryn Wellen (University of 
Pennsylvania, Philadelphia) described how glu-
cose can promote activation of genes by putting 
a chemical mark (acetylation) on the proteins 
that bind DNA. Activating genes in this way can 
be sustained during nutrient stress which may 

be observed in cancers. Julie-Aurore described 
how a normal enzyme in our cells called (isoci-
trate dehydrogenase) can generate an unusual 
intermediate in cancers (R-2-hydroxyglutarate) 
called an “onocometabolite”. This oncometabo-
lite can inhibit Tet2  which allows methylation 
and repression of tumor suppressor genes. 
These lessons teach us how cancers can hijack 
normal function of epigenetics and metabolism 
to make cells grow out of control.

This short summary of highlights from the 
recent Forbeck Retreat does not convey the 
excitement of the scientific talks and depth of 
interactions that occur at a typical retreat. The 
Scholar Retreat format focuses discourse on 
organizing concepts. The lively and intense in-
terplay between speakers and audience during 
the scientific sessions leads to specific and con-
structive comments that have tactical and stra-
tegic impact on Scholars’ research directions. 
These interactions provide insights that cross 
disciplines and that might not occur as readily in 
traditional meetings focused around one scien-
tific theme. Additionally, Scholars and Mentors 
have many opportunities to talk at relaxed 
social events. The scenic views of Lake Geneva 
during hikes and meals also facilitate conversa-
tion and accentuate the relaxed atmosphere of 
the Retreat. Finally, this will be the last time the 
Forbeck Scholar Retreat will be held at George 
Williams College of Aurora University. While 
we will miss the hospitality and beautiful views 
from George Williams College and its proximity 
to Yerkes Observatory, we look forward to  
a new venues and new perspectives around  
Lake Geneva.

Carl D. Novina MD, PhD
Dana-Farber Cancer Institute 
Boston, MA  

  THE FORBECK SCHOLAR AWARD

The “Scholar Award” recognizes 
outstanding clinician or post-doctoral 
fellows with an interest in cancer research. 
Award recipients are invited to attend the 
Foundation Forum held in November in 
Hilton Head Island, South Carolina. After 
receiving this award, scholars are invited 
to participate in the Scholar Retreat held 
in Lake Geneva, Wisconsin.

FOCUS ON THE FUTURE 

 SCHOLAR AWARDEES
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Most importantly, our thanks go to the hun-
dreds of donors, individuals, businesses and 
foundations, whose financial support assures 
our continued work in Cancer research.

Sincere Thanks,

George and Jennifer Forbeck

“Amazing database…18,000 patients 
for a rare pediatric cancer is a true 
tour de force, much of it with quality 
annotation.” 
David Fisher, MD, PhD

“We are extremely grateful to the For-
beck Foundation for supporting the 
development of the iINRGdb.” 
Susan Cohn, MD

The Interactive International Neuroblastoma Risk Group (INRG) Database (db)

THE INRGdb: 2014 PROGRESS REPORT

Although advances in treat-
ment have led to improved 
survival for children with many 
different types of cancer, some 
cancers, including neuroblas-
toma, remain deadly. Even with 
modern, intensive treatment 

approaches, less than 50 percent of children 
with high-risk neuroblastoma will be cured. 
Further research focused on understanding why 
these tumors are so resistant to treatment is 
needed to develop more effective treatment 
strategies. To date, the majority of neuro-
blastoma research studies have been limited 
in sample size due to the rare nature of this 
pediatric cancer. Individual laboratories around 
the world have conducted studies investigating 
the genomics and cellular pathways in neuro-
blastoma tumors, but even the largest studies 
have only been conducted on a few hundred 
patients. Being able to form a network that 
connects clinical and biological information on 
neuroblastoma patients diagnosed around the 
globe will provide opportunities to conduct 
investigations using data from thousands of 
patients, greatly accelerating our research and 
ability to improve treatment for children with 
high-risk neuroblastoma.

In 2005, my colleague Dr. Andy Pearson from 
the United Kingdom and I established the 
International Neuroblastoma Risk Group (INRG) 
Task Force with the support of the Forbeck 
Foundation. Our goal was to analyze informa-
tion on children diagnosed with neuroblastoma 
around the world to create a uniform classifica-
tion system to more effectively tailor treatment 
and improve survival for children with neuro-
blastoma. Our task force collected data from 
~11,000 patients including data regarding the 
patient’s disease presentation, treatment and 
outcome, tumor pathology and biology. These 
data were used to establish the INRG Classifica-
tion System. This classification system has now 
been adopted by various cooperative groups 
around the world to stratify treatment accord-
ing to the patient’s risk of relapse. The data that 
were collected to create the INRG Classification 
System were initially stored in an Excel spread 
sheet and were made available to investigators 
interested in mining the data for neuroblastoma 

research studies. To date, 16 INRG data-mining 
research studies have been conducted, and sev-
eral seminal studies have been published. This 
unique data set has made it possible to conduct 
analyses that were not previously possible with 
smaller numbers of patients. However, the 
original application housing the INRG data had 
a number of limitations. Specifically, it was not 
possible to link INRG data to other databases 
that contain state-of-the-art genomic and mo-
lecular information, making it impossible to per-
form more complex genomic research studies.

Through our continued international collabora-
tions, we have now expanded the data in this 
database to >18,000 patients, and outcome 
information has been updated. We have also 
started collecting information on the incidence 
of second cancers. However, we recognized 
that to develop a resource that will provide the 
infrastructure required to conduct research that 
will ultimately direct us to better therapeutic 
strategies and improved long-term outcome 
for children with this cancer, a more versatile 
web-based system would be needed. With the 
continued support of the Forbeck Foundation, 
we have been able to develop a new web-based 
database, the Interactive International Neuro-
blastoma Risk Group database (iINRGdb), that 
was built with technology that enables linkage 
to other databases, including those that contain 
information about the genomic sequence of 
neuroblastoma tumors. By leveraging current 
resources available through the Chicago Initia-
tive in Biomedical Informatics (iBi) at the Uni-
versity of Chicago, links between the iINRGdb 
and the Children’s Oncology Group (COG) Bio-
bank and the COG Nucleic Acids Neuroblastoma 
Tumor Bank have successfully been established. 
Current efforts are focused on linking the 
iINRGdb with genomic databases. By facilitating 
international, multi-institutional, interdisciplin-
ary research in childhood neuroblastoma, the 
iINRGdb will advance our understanding of the 
pathogenesis of this neoplasm and provide in-
formation that is critical for the development of 
more effective treatment strategies for children 
with neuroblastoma.

The current status of the iINRGdb is summa-
rized below:

•  The database contains information on more 
than18,000 neuroblastoma patients.

•  The front-end of the website has been built and 
is designed to accommodate complex queries.

•  We have developed a verification system that 
checks for internal validity and will be able to 
provide a report of the transaction.

•  Links between iINRGdb and COG Biobank and 
the COG nucleic acids databases have been 
successfully established.

•  We are poised to develop links to databases 
that contain information regarding the genom-
ics of neuroblastoma patients and tumors.

It is well recognized that the iINRGdb contains 
a unique set of data, and that this resource 
has already facilitated seminal studies that 
were not previously possible with smaller data 
sets. We are extremely grateful to the Forbeck 
Foundation for supporting the development of 
the iINRGdb. The additional funds requested 
will ensure that we are able to complete the 
build of the iINRGdb architecture and integrate 
genomic data generated in laboratories around 
the world. The iINRGdb will provide unprec-
edented opportunities to accelerate research 
that we hope will lead to curative therapy for all 
children with neuroblastoma.

We again would like to thank the Forbeck 
Foundation for supporting this very important 
project. I would be happy to review this report 
with you and answer any further questions.

Sincerely, 
Susan L. Cohn, MD 
Co-Chair, INRG Task Force 
University of Chicago
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Our heartfelt thanks go to all the people who 
have worked to make the activities of the Foun-
dation a success.

We are grateful to the Scientific Advisory Board 
and the Forum participants, the scientists and 
clinicians whose leadership and effort are the 
front line in the war against Cancer.

Our special appreciation goes to the Founda-
tion trustees, The Scholar Board and volunteers 
whose thoughtfulness, time and energy have 
done so much for the success of the Foundation 
and the Forums.

PROOF OF CONCEPT
The Forbeck Foundation strives to achieve 
collaborations between clinicians and research-
ers to advance cancer research. 2011 Forum 
participants Christopher J. Kemp, PhD and Ari 
Melnick, MD recently published a paper in Cell 
Reports, May 2014 issue, titled CTCF Haploin-
sufficiency Destabilizes DNA Methylation and 
Predisposes to Cancer. Kemp and Melnick met at 
the Forbeck Forum on Epigenetics. 

The paper discusses epigenetic alterations 
and why they are misunderstood. The role of 
CTCF, a DNA binding protein which regulates 
higher-order chromatin organization, is still not 
established. Please visit the Foundation website 
for the complete article. 

“The key element is that I met a collaborator 
on this study, Dr. Ari Melnick, at one of the 
Forbeck Retreats and from that, we worked 
together. This paper is in no small part a direct 
result of Forbeck funding of this conference.”
Christopher J. Kemp, PhD

Christopher J. Kemp, PhD
Fred Hutchinson Cancer 
Research Center
Seattle, WA
Scholar Retreat 2011

Ari Melnick, MD
Cornell Medical School
New York, NY
Scholar Retreat 2011

It is hard to quantify the accomplishments of 
the Forbeck Foundation. Collaborations and 
papers like this frequently result from Forbeck 
meetings but we don’t always hear about them. 
Thank you to Chris for sharing this paper and to 
both Ari and Chris for collaborating to expedite 
cancer research. 
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MAKE A DONATION

Visit www.wgfrf.org 
Contact admin@wgfrf.org
Mail to the Address William Guy Forbeck Research Foundation 
 23 Peninsula Drive, Hilton Head Island, South Carolina 29926
Shop at Smile.Amazon.com

WHAT IS SMILE.AMAZON.COM?  
Smile.Amazon.com donates 0.05% of each purchase to the charity of your choice. Just login to Smile.Amazon.com with 
the same login information for Amazon.com and select the William Guy Forbeck Research Foundation as your charity of 
choice! Each time you make a purchase, a small portion will go directly to the Foundation to support our programs. 

There is no difference between Amazon.com and Smile.Amazon.com. While Amazon.com does not donate to a charity of your choice, Smile.Amazon.
com does. You can purchase the same products from both sites but the Amazon Smile program helps local charities. It is a great way to consistently 
contribute to your favorite charity. So login today and choose the William Guy Forbeck Research Foundation as your charity of choice!

It is through your generous support that continuing research in the field of childhood cancer can be ensured. Contributions are tax deductible for 
federal IRS purposes. The IRS file number is 580063499. To make a donation please visit wgfrf.org or choose WGFRF as your charity of choice on 
Smile.Amazon.com.
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BLUE JEAN BALL
SATURDAY, SEPTEMBER 13TH, 2014
6:00–10:00 pm
Lake Geneva Country Club
Lake Geneva, Wisconsin
Purchase tickets under About Us/Blue Jean Ball at wgfrf.org

Save the Dates


