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Training Future Rock Stars (Continued from front)

clinical or research oncology by challenging them to think 
critically in a hands-on laboratory environment. Synthesis of 
data through analytical reasoning is reinforced rather than 
memorization of facts. 

After nearly a decade and fifty alumni, the program continues 
to evolve while the overall mission has remained constant.  In 
fact, “Future Rock Stars of Science” was the original title of 
the newsletter article announcing this program.  Now, we have 
revised the title to accurately reflect one of the lessons that we 
learned over the past decade – students’ aspirations to become 
doctors or cancer researchers may change, but the process of 
tackling difficult questions with creative solutions is transferable 
to any field.  We have always emphasized a multidisciplinary 
approach to fighting cancer; consequently, the Junior Fellows are 
educated in the power of collaboration. Throughout the course, 
they meet with a diverse team of scientists working together to 

overcome this disease, including biologists, mathematicians and 
physicists from the Keck School of Medicine, the USC Viterbi 
School of Engineering and the Dornsife College of Letters Arts 
and Sciences. Students also receive mentoring in clinical career 
paths from the doctors, physician assistants and nurses at the 
Westside Cancer Center (WCC). Alumni of the program are 
currently in medical schools, graduate programs, business schools, 
engineering programs and the arts. 

With the opening of our new building, we hope to expand 
the program to accommodate more students and incorporate 
groundbreaking model-based learning examples.  Our passion 
for training future rock stars will never cease – it will multiply.  

If you have any questions regarding the program, or would like 
to participate, please do not hesitate to contact us.

New Faces

Dianne Pereira joins the clinic as our second 
clinical nurse. A native of Canada, she now calls 
(sunny) Santa Monica home. Dianne recently 
graduated from USD with her Master’s Degree 
in Nursing.  Dianne has worked in oncology 
for six years and her passion shines through her 
interactions with patients on a daily basis.  
Outside of the clinic, Dianne enjoys taking a  
spin class, visiting the beach, traveling, and  
reading a good book. 

Mary Duong joins the clinic as our second 
Physician Assistant. Mary has worked in 
oncology for over 17 years. Mary finds oncology 
an exciting and rewarding field due to the ever 
improving medicines and therapies. Mary is 
passionate about giving her patients hope. 
Outside of the clinic, Mary enjoys spending 
time with her husband, two sons, and their  
dog, Abby. 

Dr. Jerry Lee joins as new faculty and Chief Science and Innovation Officer.  
He brings over a decade of experience creating interdisciplinary programs at 
the National Cancer Institute.   Jerry also created new data and technology 
initiatives as part of Vice President Biden’s White House team of the 
Cancer Moonshot.  Jerry’s responsible for planning, implementing, and 
evaluating scientific direction, projects, and funding to sustain high-impact 
and transformative programs of the Ellison Institute. Outside of work, Jerry 
enjoys basketball and spending time with his wife and two sons.  They are avid 
gamers and love to travel. 

Dr. Reggie Hill joins us as a new faculty 
member from the University of Notre Dame. 
His research focuses on understanding how 
the multitude of cells surrounding pancreatic 
cancer cells can cause resistance to therapy. 
He also works with engineers to develop ways 
to detect pancreatic cancer at an earlier stage 
where surgical intervention is still possible. 
Outside of the lab, Reggie considers himself a 
film buff and enjoys science fiction movies. 

Training Future Rock Stars The Junior Fellows  
are pictured with  
Dr. David Agus.  
Left to Right: Rachel 
M. (Santa Monica),  
Leah H. (Windward), 
Ihsan T. (Wildwood), 
Alex M. (Redwood), 
Dr. David Agus,  
Izzy Y. (Harvard-
Westlake) and Lewis E.  
(Head-Royce). 

In 2011, we initiated the Junior Fellows internship 
program for rising high school seniors as part of our 
education and outreach efforts.  The Junior Fellows 

program is predicated on the belief that our future depends 
on young people; thus, significant effort is justified to 
develop a unique program that empowers students to 
become tomorrow’s stars.  The program does so by fostering 
scientific achievement in students who are interested in

(Continued on back) 

Katrina Barron joins us as our Director of 
Development. Most recently, Katrina was the 
Manager of Donor Stewardship at Memorial 
Sloan Kettering Cancer Center in New York. 
Prior to that, she worked at UCLA as an 
Associate Director of Development in the 
Alumni Scholarships Program. Outside of 
work, Katrina enjoys listening to podcasts, 
hiking, and spending time with her family.

Lawrence J. Ellison Institute for  
Transformative Medicine of USC

Dear Friends, 
On behalf of everyone at the  

Ellison Institute, I want to wish you 
all a happy and healthy holiday season 
and New Year. We here at the Ellison  
Institute are especially grateful for our 
new building, which is slated to be 
completed in Spring of 2019. We look 
forward to sharing it with you very soon! 

While our building is still under construction, the fight 
against cancer is ongoing in both our clinic and our lab. 
Our staff has expanded this year, as we have added new  
faculty members leading research in the lab and new clinical staff  
assisting our patients in the clinic. We are excited to bring 
on even more new faculty and clinical team members to  
the Ellison Institute in the near future to join our fight  
against cancer. 

We are proud to share with you in this newsletter updates of 
our ongoing research collaborations with Agilent, Olympus, and 
the Breast Cancer Research Foundation. Our faculty research 
teams are diligently working with our collaborative partners 
looking for new ways to detect and treat this horrible disease. 
An exciting feature of our new building are windows into our 
labs so that visitors can see our research teams hard at work as 
they are conducting various experiments and tests. 

Recently, I had the privilege of attending the Biden Cancer 
Summit in Washington, D.C. as a board member of the Biden 
Cancer Initiative. This Summit featured some of the field’s 

best in cancer prevention, research, treatment and care from 
all over the world. I was inspired by the determination and  
dedication of the speakers in the fight against cancer.  Our goal 
is to replicate that passion at the Ellison Institute.  

As I reflect on this exciting year for the Ellison Institute,  
I am thankful to our partners and collaborators for  
contributing their expertise in our fight against cancer.  
I am thankful for the countless hours that our scientists and  
faculty have dedicated to research for our cause. Most of 
all, I am especially thankful to you, my patients, friends, and  
supporters, who continue to believe and support the vital work  
we do. Because of you and your support, the Lawrence J. Ellison  
Institute for Transformative Medicine of USC is able to make a 
difference in research and treatment and gives hope to us all. 

2018 Fall rebels review_11x17_3.indd   1 11/1/18   3:41 PM



The Ellison Institute is thrilled to announce an exciting multi-
year partnership with Agilent Technologies. After an extensive 
planning phase, we launched two pathbreaking collaborative 
research projects. One has great potential to change how cancer 
is visualized, diagnosed and treated in the future and the other, 
how we define the healthy state of individuals. 

Seeing is Believing 
For hundreds of years, the pathologist’s worldview has been in 

2D. Tumors are biopsied, tissue samples fixed and stained, and 
viewed under the microscope. Imagine what we are missing by 
not being able to see the tumor and surrounding tissue as it exists 
in the body – in 3D.  We aim to answer this crucial question. 

Today, 3D 
tissue imaging 
and analysis are 
not the norm in 
research or clinical 
d i a g n o s t i c s , 
primarily due 
to  technica l 
di f f iculty  in 
constructing 3D 
tissue models. We 
plan to change 
this. Agilent, an established leader in tissue-based cancer 
diagnostics, brings new prototype capabilities and advanced 
technical knowledge to the collaboration. The Ellison Institute 
research team is applying this prototype technology, integrating 
it with our sophisticated computer-learning programs to generate 
intricate, real-world 3D tumor models. These breakthrough 
technologies will help inform next generation cancer diagnosis 
and treatment strategies.

Snapshots of Health 
As we shrink in scale from the pathologist’s world of tissues 

and cells, we enter the realm in which we can interrogate 
interplay and mechanics at the subcellular level.  If seeing is 
believing for the cancer researcher and doctor alike, then cancer 
research needs better “snapshots,” at the molecular scale, in order 
to better understand the complex interplay of the molecular 
constituents of life.  

During medical visits, clinicians take coarse-grained measures 
of our state – blood pressure, cholesterol levels, white cell counts 
and more.  Complementing our robust proteomics workflows 
with new instrumentation optimized for small molecule analysis 
(“metabolomics”), we aim to take granular human biology to a 
new level.    

As components of the immune system, peripheral blood 
leukocytes (PBLs) are the reactive cells in blood responding to 
the various elements they encounter as they circulate throughout 
the body. By generating a comprehensive metabolite profile of 
PBLs, we are building on years of prior research in the field, to 
establish a “PBL-metabolite” profile as a measurable proxy for 
healthy state. As such, PBL metabolite analysis has great potential 
to help determine a person’s state of being at any given time.  

3D tissue analysis and metabolomics-profiling are two  
of the latest, most advanced technologies under 
development by Ellison Institute and our innovation partner,  
Agilent Technologies.  
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Ellison Institute and Agilent Technologies Join Forces to Reimagine 
Cancer and Wellness

“We are very excited to collaborate with David Agus 
and his outstanding team of research leaders at the 
Ellison Institute. Advancing cancer research and 
cancer diagnostics is one of Agilent’s top priorities 
for innovation and contribution, and through this 
partnership we aim to extend our capabilities in areas 
such as pathology, cell metabolism and companion 
diagnostics towards meaningful advances in oncology.” 
    darlEnE solomon, sEnior vicE prEsidEnt  
  and cto, agilEnt tEchnologiEs. 

The Ellison Institute Receives BCRF Funding to Improve Breast  
Cancer Treatment through Machine Learning

Too often cancer patients don’t receive their best therapy 
option. The problem is we don’t know for sure which 
treatment will provide the greatest benefit to a particular 

patient. Despite great advances in therapies and markers to 
warrant their use, they often fall short. For example, 35% of breast 
cancer patients with HER2-positive breast cancer won’t respond 
to Herceptin. And 60% of melanoma patients who are given the 
immunotherapy drug Opdivo won’t benefit. These patients might 
have instead benefitted from other therapies. How can we do better?

Recent breakthroughs in machine learning may be the key. This 
technology now enables self-driving cars, language translation, 
and Netflix movie recommendations. Machine learning is 
particularly good at interpreting large, complex images, much as 
pathologists do to diagnose cancer by looking at tissue under the 
microscope. We believe that detailed tumor structure contains 
additional information about the best therapy choice than can 
be discerned by the pathologist’s eye. In September 2018, the 
forward-thinking Breast Cancer Research Foundation (BCRF) 
awarded a grant to the Ellison Institute to determine whether 
machine learning can accurately interpret breast cancer images to 
predict which patients will benefit most from particular therapies.

Figure 1 shows an example of the type of data used in our research. 
The image on the left is a small (0.1 millimeter-wide) portion of 
a breast cancer tissue stained with hematoxylin and eosin (H&E). 
The same tissue, stained for molecular markers which distinguish 
cell types, is shown on the right. A pathologist typically diagnoses 
cancer by interpreting a much larger H&E image (about a million 
times as big) while visually interrogating it through a microscope. Our 
goal is to develop a machine learning algorithm, run on a computer, 
that classifies breast cancers into those likely to respond to different 
therapies from these same H&E images used by pathologists. Complex 
and costly molecular staining procedures are currently used to ascertain 
likely responses to therapy. We hope to more timely and accurately 
predict therapy response in the absence of these specialized stains.

To accomplish this, we will use tumor images from thousands of 
breast cancer patients that we have amassed from widely varying  
 

sources including The National Cancer Institute’s Cancer Genome 
Atlas, Kaiser Permanente, and the Australian Breast Cancer Tissue 
Bank. By combining data from different sources, we are more likely 
to discover universal biological processes which underlie therapy 
response, independent of particular patient population. This research 
is an example of cross-disciplinary collaboration and includes core 
Ellison Institute team members Dr. Agus, Dr. Ruderman, and 
graduate student Rishi Rawat. They will combine their expertise with 
close collaborators Dr. David Rimm of Yale University and Ellison 
Institute Founding Members Dr. Fei Sha and Dr. Michael Press.

Our pilot work with the BCRF over the past two years has already 
demonstrated the promise of this approach. This next phase will apply 
sufficient data and computational resources to prove out the technology 
at scale. We envision using these same methods well beyond breast 
cancer to other solid tumors such as lung, colorectal, and prostate 
cancers. We believe that the latest technologies from disciplines outside 
traditional cancer biology will enable rapid advances in cancer care. 
Machine learning offers an exciting new opportunity for interpreting the 
big data now arising from cancer care to offer patients better outcomes. 
This work is supported by Grant Award ID BCRF-18-002 from the 
Breast Cancer Research Foundation.

“Cancer is a devastating disease that changes many 
aspects of a cell and its surrounding environment; 
metabolomics may play a major role in the early 
detection and diagnosis of cancer and in the course  
of therapies.”                   david agus, m.d.   

Agilent Technologies, Inc. is a global leader in life sciences, diagnostics, 
and applied chemical markets. With more than 50 years of insight and 
innovation, Agilent instruments, software, services, solutions, and people 
provide trusted answers to customers’ most challenging questions. The company 
generated revenues of $4.47 billion in fiscal 2017 and employs 14,200 people 
worldwide. Information about Agilent is available at www.agilent.com.

Three-dimensional view of invasive lobular breast cancer, 
showing lines of cancer cells (upper left), fat cells (white “bubbles” 
right of center), and collagen (pink streaks). Constructed using 
custom software (Ellison Institute) from 25 sequential slices from
a tissue block (Agilent).

Figure 1: H&E (left) and molecular marker (right) stained breast cancer  
tissue showing cancer cell nests (upper left corner, green in right image),  
immune cell infiltrate (dark purple region, pink in right image), and collagen 
(right side, black in right image).

Last year, we announced the exciting launch of our multi-
year USC-Olympus Innovation Partnership in multi-scale 
bioimaging.  We are thrilled to share this update.

The ultimate aim of the Ellison Institute-led collaboration 
is to implement the world’s premier, multi-scale bioimaging 
program within our new, state-of-the-art home in West  
Los Angeles. 

To this end, in collaboration with the Translational Imaging 
Center of USC and Olympus, we have embarked upon four 
groundbreaking pilot projects. First, we are reconfiguring 
Olympus’s award-winning endoscope with enhanced FLIM 
(fluorescence-lifetime imaging microscopy) tools to produce 
a multi-modal instrument capable of determining clinically 

relevant tissue states from fresh biopsy. Second, we are designing 
new drug screening assays compatible with high-resolution, live-
cell imaging microscopy and an active feedback system for image 
optimization. Third, we are transforming Olympus’s flagship 
confocal microscope into a new, fully contained, automated, high-
throughput 3D/4D imaging system capable of delivering drugs.  
Lastly, we are producing a new clinical decision support platform, 
built upon on the latest lightsheet microscopy, capable of 
measuring the dynamic responses of living, 3D tumor explants in 
drug screens to predict best treatment strategies.  Taken together, 
these pilot projects form the foundation of a new pioneering, 
multi-scale bioimaging program. 

Multi-scale imaging is critical to increase our understanding 
of cancer biology, the tumor microenvironment, and especially 

individualized responses to drug screens using a patient’s live 
tumor cells. 

Cancer is a complex disease and patients’ tumors are rarely 
exactly alike. A treatment that works for one patient may not work 
for another, so developing and providing tools to determine the 
effectiveness of anti-cancer compounds tailored to an individual 
patient is an important part of precision medicine.

The USC-Olympus Innovation Partnership is working to 
demonstrate the clinical relevance of new technologies that 
combine the workflow of a surgical biopsy and primary diagnosis 
with microscopic cellular and molecular characterization, resulting 
in personalized medicine and treatment selection to advance 
cancer research and improve patient diagnosis.

UPDATE: The Resolution Revolution: The Ellison Institute’s Collaboration with the  
Translational Imaging Center of USC and Olympus  
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fact, “Future Rock Stars of Science” was the original title of 
the newsletter article announcing this program.  Now, we have 
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and Sciences. Students also receive mentoring in clinical career 
paths from the doctors, physician assistants and nurses at the 
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currently in medical schools, graduate programs, business schools, 
engineering programs and the arts. 

With the opening of our new building, we hope to expand 
the program to accommodate more students and incorporate 
groundbreaking model-based learning examples.  Our passion 
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interactions with patients on a daily basis.  
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Physician Assistant. Mary has worked in 
oncology for over 17 years. Mary finds oncology 
an exciting and rewarding field due to the ever 
improving medicines and therapies. Mary is 
passionate about giving her patients hope. 
Outside of the clinic, Mary enjoys spending 
time with her husband, two sons, and their  
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Dr. Jerry Lee joins as new faculty and Chief Science and Innovation Officer.  
He brings over a decade of experience creating interdisciplinary programs at 
the National Cancer Institute.   Jerry also created new data and technology 
initiatives as part of Vice President Biden’s White House team of the 
Cancer Moonshot.  Jerry’s responsible for planning, implementing, and 
evaluating scientific direction, projects, and funding to sustain high-impact 
and transformative programs of the Ellison Institute. Outside of work, Jerry 
enjoys basketball and spending time with his wife and two sons.  They are avid 
gamers and love to travel. 

Dr. Reggie Hill joins us as a new faculty 
member from the University of Notre Dame. 
His research focuses on understanding how 
the multitude of cells surrounding pancreatic 
cancer cells can cause resistance to therapy. 
He also works with engineers to develop ways 
to detect pancreatic cancer at an earlier stage 
where surgical intervention is still possible. 
Outside of the lab, Reggie considers himself a 
film buff and enjoys science fiction movies. 

Training Future Rock Stars The Junior Fellows  
are pictured with  
Dr. David Agus.  
Left to Right: Rachel 
M. (Santa Monica),  
Leah H. (Windward), 
Ihsan T. (Wildwood), 
Alex M. (Redwood), 
Dr. David Agus,  
Izzy Y. (Harvard-
Westlake) and Lewis E.  
(Head-Royce). 

In 2011, we initiated the Junior Fellows internship 
program for rising high school seniors as part of our 
education and outreach efforts.  The Junior Fellows 

program is predicated on the belief that our future depends 
on young people; thus, significant effort is justified to 
develop a unique program that empowers students to 
become tomorrow’s stars.  The program does so by fostering 
scientific achievement in students who are interested in

(Continued on back) 

Katrina Barron joins us as our Director of 
Development. Most recently, Katrina was the 
Manager of Donor Stewardship at Memorial 
Sloan Kettering Cancer Center in New York. 
Prior to that, she worked at UCLA as an 
Associate Director of Development in the 
Alumni Scholarships Program. Outside of 
work, Katrina enjoys listening to podcasts, 
hiking, and spending time with her family.

Lawrence J. Ellison Institute for  
Transformative Medicine of USC

Dear Friends, 
On behalf of everyone at the  

Ellison Institute, I want to wish you 
all a happy and healthy holiday season 
and New Year. We here at the Ellison  
Institute are especially grateful for our 
new building, which is slated to be 
completed in Spring of 2019. We look 
forward to sharing it with you very soon! 

While our building is still under construction, the fight 
against cancer is ongoing in both our clinic and our lab. 
Our staff has expanded this year, as we have added new  
faculty members leading research in the lab and new clinical staff  
assisting our patients in the clinic. We are excited to bring 
on even more new faculty and clinical team members to  
the Ellison Institute in the near future to join our fight  
against cancer. 

We are proud to share with you in this newsletter updates of 
our ongoing research collaborations with Agilent, Olympus, and 
the Breast Cancer Research Foundation. Our faculty research 
teams are diligently working with our collaborative partners 
looking for new ways to detect and treat this horrible disease. 
An exciting feature of our new building are windows into our 
labs so that visitors can see our research teams hard at work as 
they are conducting various experiments and tests. 

Recently, I had the privilege of attending the Biden Cancer 
Summit in Washington, D.C. as a board member of the Biden 
Cancer Initiative. This Summit featured some of the field’s 

best in cancer prevention, research, treatment and care from 
all over the world. I was inspired by the determination and  
dedication of the speakers in the fight against cancer.  Our goal 
is to replicate that passion at the Ellison Institute.  

As I reflect on this exciting year for the Ellison Institute,  
I am thankful to our partners and collaborators for  
contributing their expertise in our fight against cancer.  
I am thankful for the countless hours that our scientists and  
faculty have dedicated to research for our cause. Most of 
all, I am especially thankful to you, my patients, friends, and  
supporters, who continue to believe and support the vital work  
we do. Because of you and your support, the Lawrence J. Ellison  
Institute for Transformative Medicine of USC is able to make a 
difference in research and treatment and gives hope to us all. 

2018 Fall rebels review_11x17_3.indd   1 11/1/18   3:41 PM


	2018 Fall rebels review_Page 1
	2018 Fall rebels review_Page 2 and 3
	2018 Fall rebels review_Page 4

