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Oregon State researchers advance human health
Treatments for cancer, new drugs to cure infectious diseases, technology to ease 
our aging — Oregon State scientists are fi nding answers to some of the world’s 
most pressing health challenges. 
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Viruses living in blood or saliva, 
bacteria growing in rivers or 

burgers, toxic chemicals spewing 
from smokestacks or tailpipes: 
� ese threats honor no bound-

aries. In even the poorest regions, 
obesity undermines wellness 

when fast foods and sugary d rinks 
edge out traditional diets. Cancer 

invades the lives of just about 
everyone sooner or later — a 

friend, a relative, you. And then 
there’s global climate change, 

which Perry Hystad, Oregon State 
epidemiologist, calls “the highest 

priority in environmental health.”
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In response, Oregon State researchers are joining 
forces for a healthier humanity. More than 300 
investigators in microbiology, bioengineering, 
gerontology, veterinary medicine, nutrition, phar-
macology and other fi elds are sharing labs, equip-
ment and brainpower to diagnose, treat and prevent 
existing and emerging illnesses.

� eir partnerships are local and global. � ey work 
with OHSU at Portland’s new Collaborative Life 
Sciences Building on the South Waterfront and with 
organizations in Asia, Africa and Europe. For all its 
tragic consequences, Ebola reminded us that we are 
connected — one country to another, one species to 
another — across time zones and continents.

Like a hive for health, the Collaborative Life Sciences Building on Portland’s South 
Waterfront connects researchers working on a wide range of medical problems. 
(Photo: Alene Davis)
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“Cancer,” observes Oregon State University biochemist 
Oleh Taratula, “is a very smart disease.”

To outwit this cunning foe is Taratula’s single-minded 
focus during countless late-night hours in his new lab 
on Portland’s South Waterfront. As he experiments with 
nanotechnologies for targeting deadly tumors, he holds 

memories of his Ukrainian grandfather 
who died of prostate cancer. As he inves-
tigates light and heat as treatment tools, 
he thinks of the nearly 600,000 people 
who succumb to cancer each year in the 
United States alone. His fi erce drive to 
give hope to those who face devastating 
diagnoses fi lls his body with kinetic 

energy as he talks. “Every family has some history of 
cancer,” he says, poised restlessly on the edge of his swivel 
chair. “It is very diffi  cult for families when there’s nothing 
that can be done. I want to change that.”

He came to the College of Pharmacy to be part of a new 
interdisciplinary team, four researchers whose collec-
tive expertise in nanomedicine and other next-generation 
technologies for drug delivery has been honed at Rutgers, 
MIT, Stanford, the University of Wisconsin, the Univer-
sity of Washington’s Department of Neurosurgery, Seattle 
Children’s Hospital and other academic settings around 
the country. � e team’s mission: develop nanotechnolo-
gies for delivering anticancer drugs directly to a tumor, 
thus avoiding chemotherapy’s indiscriminate, whole-body 
barrage of chemicals.

“� ose chemo drugs go to every organ, every tissue,” 
says Taratula. “� ey’re very toxic — they cause terrible 
side effects like nausea, weight loss, hair loss and even 
heart problems.”

He and his teammates Adam Alani, Gaurav Sahay and 
Conroy Sun — who were among the fi rst researchers to 
set up labs in the $295 million Collaborative Life Sciences 
Building in Portland last summer — are in the early design 
stages of new nanotools that can carry cancer-fi ghting 

Oregon State researchers at work in new 
Portland science complex
BY LEE SHERMAN 
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Targeting Cancer

Oleh Taratula

drugs through the bloodstream right to the site of a 
tumor. Challenges abound. For instance, before the 
drugs can act against the tumor, they must fi rst get to the 
tumor intact. � e team is experimenting with nanoma-
terials such as organic polymers (chemically related to 
plastics, but water soluble and biodegradable) that can 
carry the drugs, as well as guide them, to their target.

To do this, the researchers encode the polymer carrier 
with specifi c chemicals that are drawn to the cancer 
cells, Alani explains. � is “active targeting” uses the 
cancer’s characteristic fi ngerprint against it by “deco-
rating” the nanoparticles with “zip codes” — usually 
ligands (molecules that bind to other, usually larger, 
molecules) that have an affi  nity for compounds in the 
cancer cells. 

Once it arrives at the tumor, the nano-packet needs 
to slip past the protective proteins that shield the cancer 
cells. In theory, the extreme tininess of the drug-loaded 
nanoparticles should let them pass through the defensive 
wall. � at’s because the network of blood vessels feeding 
the cancer creates a mesh-like mass — a kind of leaky 
sieve — that is vulnerable to penetration by particles as 
big as 200 nanometers (the size of a small bacterium). But 
through a process called “endocytosis,” the cancer cells 
can engulf foreign invaders (such as nanoparticles loaded 
with drugs) inside fatty pouches called “lipid bubbles” 
and recycle them before they can enter the tumor. Sahay 
dubs these pouches the “trash bags” of cancer cells.

So far, the secret to dodging the lipid bubbles has 
eluded scientists. “� is is one of the huge challenges 
facing the fi eld,” Sahay says.

Nanomaterials are among the potential new weapons 
under the microscope at Oregon State University — next-
generation approaches that could change the outlook for 
future patients. More than 60 OSU scientists are investi-
gating new drugs, biomarkers and environmental factors 
that may infl uence cancer rates. 

To learn more about cancer research at Oregon State, see 
“Cancer: Unraveling the tangled threads of a stealthy 
disease”, oregonstate.edu/terra.
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Tracking the Wind
Following pollutants from exposure to impact
BY NICK HOUTMAN

If you live near a chemical plant or by a freeway, there’s 
more than fresh air in the breezes that waft across your 
yard, through open windows and under doors. � e wind 
carries volatile compounds used in manufacturing and 
byproducts of fossil fuel combustion as well. 

Across the country, people are exposed to airborne 
chemicals from an array of sources — gasoline and diesel 

engines, natural-gas wells, heating 
furnaces, pesticide applications and 
factories. In the hills of Appalachia, the 
concrete canyons of Manhattan and 
the tree-lined streets of Corvallis and 
Eugene — and as far away as West Africa 
and Peru — people are monitoring the air 
they breathe with the help of scientists at 

Oregon State University.
Researchers in Oregon State’s Environmental Health 

Sciences Center have developed a sampling approach that 
tracks chemicals with extreme sensitivity. In a lab led by 
Kim Anderson, professor of Environmental and Molec-
ular Toxicology, scientists specialize in what are called 
“passive samplers.” Over the last two decades, Anderson’s 
group has deployed more than 19,000 devices as simple as 
silicone wristbands and lapel pins that collect chemicals 
in air and water for measurement in her lab. 

� ey have analyzed chemicals in the Willamette River 
and the Gulf of Mexico, among hot-tar roofers and people 
living near natural gas wells.

“There are a lot of exposures we don’t have a grip on,” 
says Anderson. “We don’t have a lot of data. A contami-
nant may or may not be bioavailable. It has to cross some 
sort of biological threshold in order to have an effect on 
an organism.” 

Anderson is engaging non-scientists in her research 
too. Almost 500 people have signed up with her lab to 
receive updates on opportunities to participate in moni-
toring projects. Additional requests have come from small 
businesses (gas stations) and government agencies (the 
Department of Defense).

In West Eugene, Oregon State is working with a commu-
nity group, Beyond Toxics. Passive samplers and spirom-
eters (devices that measure the force of a person’s breath) 
could provide an effective way to measure exposure and 
breathing diffi  culties such as asthma. 

� e goal in all cases is to “strengthen the infl uence of 
science on decision-making,” says Anderson. “We have lots 
of questions but not much data. I like to bring numbers and 
facts to the table.”

Kim Anderson
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AGING
Growing Older and Staying Healthy
As the population of older adults continues to rise, Oregon 
State is creating technologies that help us stay independent as 
long as possible.

CHILDHOOD OBESITY
Solving the Weighty Matter of Kids’ Health 
Whole-grain cooking, climbing walls and partnerships among 
school and public health professionals drive eff orts to fi nd 
answers to childhood obesity.

More Research at Terra Online 
See these stories and more at oregonstate.edu/terra

The Copper Connection
Experiments show potential for new ALS treatment
BY NICK HOUTMAN

More Research at Terra Online 

INFECTIOUS DISEASE
Inside Job
Malaria, TB and other infectious diseases kill millions around 
the world. Researchers aim to keep Ebola from taking a 
similar toll.

STUDENT RESEARCH 
Closing in on Cholera
In the life of Bo Park, there’s a quirky connection between 
her early childhood in South Korea and her pharmacology 
research at Oregon State University: fi sh.

If you’re unlucky enough to get Lou Gehrig’s disease (aka, 
amyotrophic lateral sclerosis or ALS), treatment options 
are few. One drug, Riluzole, has been shown to marginally 

increase survival. Other drugs can be 
used to manage ALS symptoms, but there 
is no cure.

For more than a decade, Joe Beckman 
has been studying the chemistry of 
ALS, and recent results from his lab 
suggest that he’s on the right track. With 
colleagues in Australia and the United 

Kingdom, he has demonstrated a treatment that, for the 
fi rst time, dramatically extends the survival of laboratory 
mice that have been engineered to develop ALS. 

Untreated, these animals live no longer than about 130 
days. “We’ve extended survival past 278 days for some of 
these mice. � at’s longer than anyone has ever shown,” says 
Beckman, Distinguished Professor in the College of Science 
at Oregon State.

Scientists have traced one of the causes of ALS to a 
mutant form of an enzyme called superoxide dismutase, or 
SOD1. Healthy forms of the enzyme act as an antioxidant by 
removing so-called “free radicals.” However, when SOD1 
goes awry, it loses zinc and copper ions and becomes toxic. 
� e metal-free form of the enzyme has been shown to kill 
nerve cells.

Beckman and his team worked with mice that have a 
SOD1 mutation as well as a gene that carries copper into the 
enzyme. By giving the mice CuATSM, a copper-containing 
compound, they delayed progression of the disease and 
extended survival. 

“We believe that with further improvements, and 
following necessary human clinical trials for safety and effi  -
cacy, this could provide a valuable new therapy for ALS and 
perhaps Parkinson’s disease,” adds Beckman, who holds 
the Burgess and Elizabeth Jamieson Chair in Healthspan 
Research in Oregon State’s Linus Pauling Institute.

Joe Beckman

3 5


