ScientistSpotlight
Cancer multi-omics: Paving the way to better treatments
and improved outcomes
Dr. Donald Durden is a pediatric oncologist and basic translational researcher at Rady Children’s Hospital and the Moores UCSD Cancer Center
in San Diego, California. He is also a member of the newly established Rady Genomics and Systems Biology Institute at Rady Children’s Hospital.
Dr. Durden believes strongly in taking a multi-omics approach to his basic research and to the design of his clinical trials. Affymetrix recently
spoke with him to discuss the benefits, challenges, and potential impact of using multi-omic analyses for cancer research and treatment.
Affymetrix: Can you describe your work and how multi-omic analyses fit in?
Durden: As a physician-scientist, there are two parts of my work that use a multi-omic approach. First, there is the basic science sector because
whatever we discover in this field, such as targets that might be therapeutic particularly in the cancer realm, is going to be used to define the
pre-clinical data needed for clinical trials. The other part of my work is in the clinical arena, where we design clinical trials using multi-omics and
a systems biology approach to the analysis of tumors and stromal compartments. This area helps us define what makes a tumor tick so that we
can figure out how to treat it.

“With the vastness of the genome, how can you be sure that what you’re looking at is true?“
My lab recently made one of the first PI-3 kinase inhibitors to go into adult clinical trials, and even more recently, we used it for the first time to
treat a child with cancer. It’s very important for me to use multi-omic analyses to figure out who should or should not be treated. That’s not an
easy thing. The response rate for PI-3 kinase inhibitors in adults with cancer, even if your PIK3CA gene is mutated, is only 50%. We know there
is some tricky stuff going on in the networks around the tumors and stroma that are defining the responsiveness to this class of drug.
Affymetrix: Why do you think taking a multi-omics approach is so important?
Durden: How can you figure out who will respond to a targeted therapy in oncology? That is why I’m most interested in multi-omics.
You need to define a patient’s tumor and stromal compartment in order to figure out how to treat patients with a targeted therapy.

“…you really need to use every possible omic that you can get your hands on to define the
spectrum of alterations in a tumor.”
With developing PI-3 kinase inhibitors, the main focus of my lab, and making dual PI-3 kinase epigenetic modifiers, you really need to use every
possible omic that you can get your hands on to define the spectrum of alterations in a tumor. That includes at the DNA and RNA level, at the
epigenetic and phosphoproteomic level, and at the level of metabolomics and lipidomics. Fully defining the tumor is what you need to do so
that when you put someone on a therapy you can ensure they are going to respond. More importantly, you can then say, for example, “Your
tumor doesn’t fit the profile to be on a PI-3 kinase inhibitor; therefore you should not get the drug. You should get drug Y, not drug X.”

Donald Durden, MD, PhD is Vice Chair for Research
of the Department of Pediatrics at the University of California,
San Diego and is Associate Director for Pediatric Oncology at the
Moores USCD Cancer Center. Dr. Durden is a strong believer in
multi-omics analysis. His most recent accomplishment is the
development and initiation of a human clinical trial in cancer of
the first small molecular inhibitor of PI-3 kinase. Shown to be safe
and effective in adults, it is now being evaluated in pediatric
patients. In August 2015, his PI-3 kinase inhibitor was used for the
first time to treat a child with neuroblastoma.
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The biggest problem in cancer therapeutics is that you have all of these targeted therapies, but you don’t know how to use them. That’s where
multi-omic analysis comes in. You can figure out who should be treated with what, and that’s not just with cancer. It’s true of every refractory
disease. If you really want to have a therapeutic, you need a robust multi-omic biomarker cocktail, and you must figure out how to use it.
Affymetrix: What do you believe is the biggest benefit to taking a multi-omics approach?
Durden: Confidence. I believe that if you identify a copy number change, it would affect the expression pattern, which in turn affects the
lipidomic and the phosphoproteomic patterns downstream and then the metabolomic pattern. So I think, in a way, it’s like measuring multiple
different things to tell you the same answer. It’s the same thing a physician would do during diagnosis. A doctor has a patient with a certain
symptom. They do a scan; the scan shows a tumor. They get a piece of tissue; the tissue shows the tumor has histopathology X. They then do
some kind of analysis to say an amplification of whatever gene is prognostically significant. And so they’ve performed five different
determinations, none of which would be believed individually. So why would I take a DNA sample of a tumor and expect that alone is going to
tell me the answer? Instead, I want to see that the DNA mutations or alterations found during genomic analysis follow through and actually
recapitulate themselves downstream. That’s how multi-omic analysis can confirm what you see. It’s not trivial because if you don’t know what’s
really driving the tumor, then you are going to put the patient on the wrong drug, and they’re going to die. So that’s the issue—you really need
to plot this all the way through.

“…why would I take a DNA sample from a tumor and expect that alone is going to
tell me the answer?”
Affymetrix: What do you believe is the biggest challenge to using multi-omic analyses?
Durden: The biggest challenge is that systems biology has not kept up with the ability to take reams of data and know what it means in a
reasonable amount of time. It’s not easy to do the informatics required on these kinds of data sets. It’s very labor intensive. You think you know
that there is a difference in gene expression or that you’ve found copy number changes that are real, but how do you ever really know for sure?
With the vastness of the genome, how can you be sure that what you’re looking at is true? Well, you do an experiment in one cell or on a
group of cells, and you do it over and over again at a very high repetition rate with multiple methods. You’ve mapped it out, but it took a year.

We just don’t have the time to do that for every single part of the genome in a tumor cell. Trying to figure out a way to standardize the
methods, to make it so you can do the work with a high level of fidelity, with minimal error, and to be completely sure that what you see is
truly there, is no small task. So I think that everyone is trying to figure out how to do this, and it’s a huge challenge.

“…find a lot of people who know stuff that you don’t—you need a team.
It’s about creating a village…”
Affymetrix: What advice would you give to others interested in a multi-omics approach to cancer?
Durden: I would say, don’t give up because eventually it’s going to happen. So the advice is to find a lot of people who know stuff that you
don’t—you need a team. It’s about creating a village of people that can help you with multi-omics analysis. You need systems biology, you need
multi-omic characterizations, you need sophisticated algorithms and mathematical modeling of signaling pathways and networks, and you
need someone smart enough to know what it all means, to truly understand the wiring diagram of the tumor. This is going to be really exciting
to do, but it’s going to be difficult.

“The biggest problem in cancer therapeutics is that you have all these targeted therapies, but you
don’t know how to use them. That’s where multi-omic analysis comes in. You can figure out who
should be treated with what, and that’s not just with cancer. It’s true of every refractory disease.”
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