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RADIATION ONCOLOGY HAS come a long way since its
origins as an offshoot of the department of radiology and later
as a program of the department of oncology. Although, we
only recently celebrated the 10th year as our own department,
our history of excellence in cancer research and patient care
and the integral role it has played in the management of cancer
are not new.  

What started more than four decades ago as a program built
around the cancer fighting power of targeted X-ray beams has
evolved significantly. These healing rays are still essential to
the care we provide, but we have grown into so much more.
Molecular radiation sciences, knifeless radiosurgery, proton
beams, radiosensitizers, nanoparticles, radiolabeled drugs,
targeted and immune-stimulating therapies, informatics 
systems, efficiencies models, and inventions that propel 
research and make the clinic safer are now part of our 21st
century science and medicine. 

We have built upon the strengths and the work of early pioneers
to create a program of radiation oncology and molecular radi-
ation sciences that is second to none. Our experts have earned
recognition as world leaders in developing transformational
concepts and translating  basic developments into novel 
therapies that have changed the standard of care and improved
the lives of patients with cancer. You will read about many of
the advances in this special issue of Promise & Progress.

Radiation Oncology and 
Molecular Radiation Sciences

Past, Present and Promise
The ingenuity of our clinicians and scientists and the progress
we have made in the last ten years has exceeded my expectations,
and it points to the boundless possibilities before us. I marvel
at the talent we have amassed here. Our physicians, scientists,
physicists, nurses, technologists, residents and students, and
administrative staff have collectively and collaboratively
pointed us toward the future.

Of course, none of our success would be possible without the
support of the many gracious donors who provided a fertile
foundation for novel ideas to flourish. The growth in science,
talent, and equipment that allows us to meet increasing patient
demands and to continuously innovate safer and more effective
treatments is made possible through their generous commitment.

I am honored and humbled to lead a department so steeped in
talent and promise. As we mark this milestone and reflect on
our rich history, the unprecedented progress of the last decade,
and the breakthroughs on the horizon, the future looks bright.
I can only imagine what the next ten years will bring.

Theodore DeWeese, M.D.
Director and Kimmel Professor of Radiation 
Oncology and Molecular Radiation Sciences
The Sidney Kimmel Comprehensive
Cancer Center at Johns Hopkins
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This cellular guidance program 
is called EMT, and Tran says a
cell undergoing EMT to form 

an embryo looks exactly the same as a
rogue cancer cell as it spreads from its
place of origin to a different organ in
the body.

“The program isn’t bad, but the timing
is,” explains Tran.  The downstream
consequences of this bad timing is the
most critical event in the timeline of a
cancer development, a sentinel event
that often distinguishes a curable cancer
from an incurable one.  It is called
metastasis, and it occurs when a cancer
migrates to another part of the body.
This is the stage that ups the ante, 
because it usually causes cancers to 
become resistant to treatment. 

Stopping or reversing the event is a 
priority of Tran’s. “Local disease is
often curable with standard therapies,”
he says.  “It is metastatic disease that
patients are dying from, and decipher-
ing EMT could be an important step 
toward helping these patients.”

EMT is a program that should be
turned off and filed away after full em-
bryo development.  What reactivates it
is not completely understood, but Tran

suspects it is an ongoing injury to cells,
such as chronic inflammation. “Cancer
cells select the processes they need to
survive. They don’t reinvent the wheel.
Everything cancer needs is already
there,” says Tran.  “It pulls the pro-
grams it needs from our DNA and uses
them to its advantage.”  What’s more
there is a natural cellular resistance built
in to EMT.  It’s an important safeguard
that allows embryos to grow and survive,
but in cancer, this resiliency makes for a
resistant cancer.  “A spreading cancer is
like an astronaut going into space. He has
special equipment to adapt and survive
in a foreign environment.  EMT provides
survival gear to cancer cells allowing
them to travel and invade distant parts of
the body and resist external stimuli that
would kill normal cells,” says Tran.

To prove his theory, Tran is using a
uniquely engineered mouse model that
allows him to turn genes on and off.  By
manipulating genes, he is able to make
the mice get spontaneous tumors in 
different organs, creating an animal 
research model representative of the
way humans develop cancers. With 
this realistic model, Tran can study the
role of EMT in lung, prostate, liver, and
bladder cancers.  By incorporating lu-
ciferase, the gene in fireflies that causes

their iconic glow, into the model Tran
and team are able to make all of genes
related to EMT glow in the mice.  
Now, they can test drugs that could 
inhibit EMT and see the impact on all
of the genes in its pathway.  If they 
can inhibit the gene, perhaps they can
sensitize resistant cancers to radiation
treatment and anticancer drugs. To test
this, Tran is using the small animal
model research platform (SARRP), a
miniature radiosurgery machine where
he can evaluate the effectiveness of 
potential drugs in a real radiation treat-
ment environment and distinguish
promising agents that warrant further
studies from agents that do not work.

When Tran is not working on his 
EMT research, he is searching for other
ways to sensitize cancers to radiation
therapy.  He approaches the task like a
detective, sleuthing out the unique 
instincts of the cancer cell.  Like any
good investigator, Tran has created a
profile of his villain. “Cancer is good at
doing bad things, but it has certain
things that it needs. We need to figure
out what these needs are and block
them,” says Tran. He believes he may
have found one in the DDX3 gene. It 
is common across cancers, and if it is
taken away, the cancer cannot survive.
He is working with radiology and 
radiological science researcher Venu
Raman on studies of a drug that block
the gene.

As a clinician and a laboratory scientist,
Tran says he appreciates the value of
basic science, but at the same time, he
treats patients, some who are not doing
well, and he recognizes the urgency of
translating laboratory discoveries into
patient care. “It makes me impatient,”
he says. “I have a lot of optimism 
because of the unique tools and talent
we have at the Kimmel Cancer Center.
I want to use this talent and these tools
to get promising new therapies to 
patients more quickly.” •

Bad Timing
Cancer cells are crafty—just ask clinician-scientist Phuoc Tran. In his
current research, he has seen how cancer co-opts an exquisite process
of human development to undergo its most lethal transformation.
This process, the one that directs an embryo to grow from a single 
cell into a fully developed human being may be the same one used 
by cancer cells to invade other parts of the body. 

PHUOC TRAN
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KEN BURNS PRESENTS

THE STORY OF CANCER
THE EMPEROR OF ALL MALADIES

A FILM BY BARAK GOODMAN

“We are at an extraordinary moment 
in the history of cancer research.”

DR. SIDDHARTHA MUKHERJEE, AUTHOR OF 

THE EMPEROR OF ALL MALADIES, A BIOGRAPHY OF CANCER

INCLUDING THE PEOPLE, PATIENTS AND PROGRESS OF THE

SIDNEY KIMMEL COMPREHENSIVE CANCER CENTER AT JOHNS HOPKINS.

On PBS, March 30 – April 1, 2015 at 9pm
Watch a preview at: http://youtu.be/IHioZjJLQUY


