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Sastry G. Pantula
Dean, College of Science

EVENTSFROM THE DEAN

As Dean of Science, my personal 
gratification comes from seeing 
members of our OneScience 
community thrive. Our faculty, 
students and alumni are attracting 
recognition for excellence in 
teaching, service and research. I 
am so proud of their successes. 

A chemistry faculty was named 
2017 Outstanding Educator in 
Science by the Oregon Academy 
of Science for extraordinary 
teaching achievements. Three 
mathematicians received national 
awards: for distinguished teaching 
by the Mathematical Association 
of America; for teaching and 
research in mathematics 
education by NSF; and for 
leadership in mathematical 
modeling and numerical 
simulation of oceanography 
and climate dynamics by the 
Society for Industrial and Applied 
Mathematics/Geosciences.

Renowned marine scientist Jane 
Lubchenco received the Public 
Welfare Medal from the National 
Academy of Sciences, its highest 
honor. Jane has recently helped 
raise the visibility of science in 
the media, urging scientists and 

supporters of science not only to 
develop data- and science-based 
policies, but also to stand up and 
speak up for science. 

I am proud of our faculty’s 
national and international 
recognition . Extraordinary 
scholars, teachers and mentors 
are just what we need to enhance 
the success of all our students. 

Our College continues to develop 
new strategies to improve student 
success and equalization by closing 
gaps in degree completion for 
Pell-eligible, first-generation and 
underrepresented students. We are 
firmly behind President Ed Ray and 
OSU’s Student Success Initiative.

I hope you enjoy reading about 
our impact on climate change by 
informing policy, mitigating risk 
and sustaining resources. We must 
stand together for science and 
show its value and relevance to the 
world. Thank you for supporting 
science at OSU and beyond.

APRIL 13–MAY 27, 2017
MICROBIOMES: SEE THE UNSEEN

A groundbreaking new 
exhibit brings art into an area 
of scientific research that 
is generating quite a buzz 
worldwide: How do microbiota 
influence life within ourselves 
and on our planet? 

The exhibit features artwork, 
poetry readings and musical 
performances. It represents 
a year’s worth of preparation 
involving workshops between 
microbiologists and artists, lab 
work, tours, outreach events 
and artistic “experiments.” The 
event is part of SPARK, OSU’s 
yearlong celebration of arts and 
science, and sponsored by our 
Department of Microbiology. 

MAY 11, 2017
SCIENCE WRITER ED YONG EVENT
5:30—7:00 p.m. 

Award-winning British science 
writer and journalist Ed Yong 
discusses his widely acclaimed 
book on microbiomes: I Contain 
Multitudes: The Microbes 
Within Us as part of the OSU 
Microbiome Initiative. Yong is 
an astute, entertaining reporter 
of science, and his talk is sure 
to bring a thought-provoking 
perspective to microbiome 
research. Co-hosts: SPARK and 
the Microbiology Department.
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Alder Award for Distinguished 
Teaching from the Mathematical 
Association of America. The 
award recognizes her excellence 
in teaching undergraduate 
mathematics which is shown 
to have influence beyond the 
classroom.

A highly accomplished scholar 
whose research focuses on 
post-secondary mathematics 
education and teaching, Beisiegel 
incorporates her work and 
evidence-based pedagogical 
models into her teaching.

In 2016, Beisiegel received a 
five-year NSF grant to work on 
curriculum renewal in lower 
division mathematics courses. 

MATHEMATICIAN RECEIVES NSF 
CAREER AWARD

Assistant Professor of 
Mathematics Elise Lockwood 
received NSF’s most prestigious 
award given to junior faculty 
for outstanding and innovative 
research: the NSF CAREER Award.

She received the five-year 
$800,000 award for her project, 
“Developing Undergraduate 
Combinatorial Curriculum in 
Computational Settings.” She 
is the first CAREER awardee in 
mathematics and the seventh in 
the College. 

Lockwood’s research focuses 
on the teaching and learning 
of combinatorics at the 
undergraduate level—a difficult 
branch of mathematics, 
posing challenges to success 
in the classroom. She will 
now investigate how students 

MARINE ECOLOGIST RECEIVES 
NATIONAL ACADEMY OF SCIENCES 
MEDAL

Renowned marine ecologist and 
University Distinguished Professor 
Jane Lubchenco has received the 
National Academy of Sciences’s 
most prestigious award, the 
Public Welfare Medal. The 
award recognizes distinguished 
contributions in the application of 
science for the good of humanity.

A former NOAA administrator 
and the first U.S. Envoy for the 
Oceans as appointed under the 
Obama Administration, Lubchenco 
adroitly bridges the worlds 
of public policy, politics and 
academic research.

In an op-ed entitled 
“Environmental Science in 
post-truth world” published 
in Frontiers in Ecology and the 
Environment by the Ecological 
Society of America, Lubchenco 
issues a stirring call for scientists 
to advocate for science. 

“Today’s challenges demand an 
all-hands-on-deck approach 
wherein scientists serve society 
in a fashion that responds to 
societal needs and is embedded in 
everyday lives,” Lubchenco wrote. 
Her rousing manifesto stresses the 
importance of public engagement 
and communicating the “value 
and relevance” of science to help 
create a better world. 

NATIONAL AWARD FOR TEACHING 
EXCELLENCE

Assistant Professor of Mathematics 
and OSU alumna Mary Beisiegel 
received the 2017 Henry L. 

learn combinatorics through 
computational activities. 

STEM LEADERS PROGRAM 
SUPPORTS UNDERREPRESENTED 
STUDENTS

The OSU STEM Leaders is a 
two-year program designed to 
increase the diversity and success 
of historically underrepresented 
undergraduate students in STEM 
fields. According to students, the 
program does an outstanding job.

Ido Almog, a biohealth sciences 
student, found the orientation 
workshops invaluable in providing 
structure and focus. “They gave me 
a reality check on where I was and 
what I needed to do next, building 
solid habits and providing strategies 
for how to study for tests.” The 
workshops helped him realize 
that he was “an adult now and in 
charge” of his academic path.

Students valued the strong sense 
of community. Maria Alcaraz, a 
first-generation biology major 
from a Spanish-speaking home, 
says “It is a family atmosphere, a 
comfort zone.” Both the tight-knit 
community and her peer mentor 
were a comfort to Maria, who 
had to overcome many obstacles 
on her own to get to OSU in the 
first place. “I had to figure out the 
FAFSA and scholarship applications 
on my own and it was very hard.”

Working in a research lab, the 
capstone of the program, is 
transformative. Marissa Gallegos, 
a native of Corvallis and a 
chemistry major who hopes to be 
an ER doctor, knew something 
was different when she got the 
keys to the Beckman Lab.

Best + Brightest
Faculty and student highlights

iMPACT: PEOPLE
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STEM orientation gave Ido Almog 
a valuable “reality check.”

“They trusted me! I could go 
into the lab anytime on my own 
and do my work.” Overwhelmed 
at first, Maria learned how to 
thrive. “I am very curious. I ask 
questions! When I first started, 
there was all of this weird lingo. 
Even when I figured out what 
I was supposed to do, I didn’t 
know why I was doing it. I think 
I exhausted everyone by asking 
question after question.”

Maria gradually began to 
understand her role in an inspiring 
bigger picture. By testing the 
binding properties of copper 
and zinc, she was contributing 
towards a possible drug therapy 
for Lou Gehrig’s disease, a life-
changing outcome for many. The 
hands-on, impactful work in a lab 
is life-changing for the students.

UNDERGRADUATE CONTRIBUTES 
TO GROUNDBREAKING RESEARCH 

Microbiology junior Christina 
Moody is on Bruce Geller’s 
research team, which recently 
captured the world’s attention 
with its construction of a powerful 
molecule that can inhibit deadly 
antibiotic-resistant bacteria. 
Moody replicated in vitro 
experiments that confirmed the 
molecule’s ability to restore the 
bacteria’s susceptibility to the 
antibiotic meropenum. 

Moody was a co-author on a 
research paper published in 
the Journal of Antimicrobial 
Chemotherapy, a rare feat for 
an undergraduate student. 
She is thrilled by the impact 
of the research. “It makes me 
happy and gives me a sense of 
fulfillment that I got to be a part 

In addition to her academic pursuits, 
Trisha Chau is a talented pianist.

Marissa Gallegos has been inspired 
by working in the Beckman Lab.

Elise Lockwood : First OSU math faculty 
to receive NSF CAREER Award.

of something as big as this.” 

Moody, who grew up in a 
working-class family in a small 
town, took her first science 
classes in high school and didn’t 
always know if she could afford a 
university education. Scholarships 
made it possible for her to attend 
OSU and she hasn’t looked back. 

“Coming from such a small place, 
even going to university seemed 
extraordinary,” said Moody, 
whose high school classmates 
generally attended community 
college. “Research seemed an 
impossible dream. But here I am 
pursuing my dream.” 

SCHOLARLY ACHIEVEMENT

Biochemistry and biophysics 
junior Trisha Chau received a 2017 
Tunison Scholarship from OSU’s 
chapter of the honor society Phi 
Kappa Phi for her impressive 
scholarly achievements.

In Colin Johnson’s laboratory, 
Chau investigates the protein 
FerIL-6’s role in muscle 
development in zebrafish. She is 
also an accomplished pianist and a 
volunteer math and science tutor 
at Corvallis High School. “The 
best thing about being a science 
student at OSU is that I came 
here wanting to learn and try 
everything, and I got opportunities 
to do just that.” ■

Undergraduate research is one of 
the transformative experiences 
that greatly enhances student 
success. We appreciate those who 
invest in our students and help us 
build leaders in science.
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community for illuminating the 
existential problems we face. 

Serrurier invokes the sage words 
of Washington Governor Jay 
Inslee, who said we are the first 
generation to feel the sting of 
climate change and the last to 
be able to do anything about 
it. “Individuals must become 
more engaged,” he adds. “The 
United States has a chance to 
lead and pursue great economic 
opportunities and jobs while also 
addressing one of the greatest 
issues of our time.”

But the discourse can be divisive.

People deeply and inherently 
interested in impacting change 
can follow a number of paths, 
reflects Serrurier. “People can 
channel their time and resources 
to political systems, legal efforts, 
or education and research. 

“I believe that education and 
research brings about a very 
powerful sense of change. This 
approach allows us to continue to 
inform ourselves and those willing 
to learn about climate change.”

The questions that hang in the air 
unanswered and seduces those 
willing to ponder it are: How do 
we reach those across the chasm, 
across the aisle, down the block? 
How do we participate in civil 
discourse to explore a defining 
issue like climate change? The 
answer just may lie in science, 
research and policy, beacons of 
hope. How can we encourage 
serious discourse on one of the 
greatest issues of our time while 
bringing the insights of scientists 
to bear on this issue? 

Serrurier weighs his words. 

“Science communication is a 
difficult issue. Scientists have 
done their jobs. And the legislators 
are confused. A majority of 
legislators don’t want to face 
the risks or dangers of climate 
change. I just do not see enough 
politicians embracing it.”

Serrurier points to OSU’s deep 
expertise in climate change with 
many leading researchers. 

“The science at OSU is a leading 
light to understanding what we 
face in climate change. Much 
credit goes to scientists across 
disciplines at OSU, including 
prominent leaders such as Jane 
Lubchenco [globally renowned 
marine ecologist, former NOAA 
Administrator and current U.S. 
Envoy to the Oceans] and Peter 
Clark [College of Earth, Ocean and 
Atmospheric Science].”

“It is encouraging and refreshing 
to see the AAAS (American 
Association for the Advancement 
of Science), other leading science 
organizations and top scientists 
at OSU and around the world 
speaking out and advocating so 
strongly for science. I think they 
are all speaking out of frustration 
that science communication has 
been inadequate. Not because it 
hasn’t been expressed well, but 
because it hasn’t been listened 
to. The gulf between politicians 
and scientists is material and the 
dialogue is tribal.”

“The science is clear: humans 
cause climate change. But to what 
extent?” He praises the College of 
Science and others in the scientific 

CLIMATE CHANGE:  
EXISTENTIAL CRISIS

Zoology alumnus Greg Serrurier 
(’79) has shifted his perspective 
on climate change over the years 
and is now evaluating how he can 
make the biggest impact on it in 
the future. We caught up with him 
on his recent travels to Argentina, 
where he was eager to make time 
and space to share his reflections. 
Serrurier offered introspective 
remarks and observations 
grounded with a keen sense of 
self-awareness and the weight of 
personal and social responsibility.

After graduating with honors 
in biology from Oregon State, 
Serrurier went on to work at 
Friends of the Earth, a nonprofit 
environmental firm. He retired 
last year as senior vice president 
and shareholder of Dodge & Cox, 
an investment management firm 
in San Francisco emphasizing 
independent ownership, stability 
and high ethical standards. Last 
summer, he joined the board 
of Earthjustice, the nation’s 
original and largest nonprofit 
environmental law organization.

Here’s where the former 
investment manager, now full-
time environmental champion, 
has landed, grappling as many 
of us are, with how to foster 
environmental and social justice. 
“In 1979, climate change was 
conceptual,” Serrurier reflects. 
“Today, we’re experiencing the 
consequences of it. And the pace 
at which it is changing is forcing us 
to adapt and mitigate its impact.”

When asked about the importance 
of communicating science, 

Alumni
Making us proud

iMPACT: ALUMNI
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Professor Emeritus of Chemistry Ken Hedberg (’43) with his instrument built in the 
1950s. Little in this special corner of Gilbert Hall has changed since 1960 (right). 

A LIFETIME OF SCIENCE

Professor Emeritus of Chemistry 
and alumnus Ken Hedberg (’43) 
has spent more than seven 
decades advancing science at 
OSU, and at age 96 continues 
to keep regular hours in his 
office in Gilbert Hall, conducting 
research, mentoring an 
undergraduate student and 
inspiring us all.

He maintains an active research 
program in physical chemistry. 
His colleagues fondly refer to 
him as the department’s “oldest 
innovator”: His first publication 
was in 1943, and his latest one 
was in 2015.

No one is more deserving 
of the inaugural College of 
Science Lifetime Achievement 
in Science Award than Dr. Ken 
Hedberg.

In 1939, Hedberg arrived at OSU 
(Oregon State College) to study 
chemistry. But his education 
was interrupted by World War II 
and its compulsory draft. 

Choosing war-priority chemical 
research for Shell Oil over 
serving in the U.S. Air Force, 
Hedberg was instrumental 
in developing additives to 

stabilize the high octane fuel 
used by war aircraft, a critical 
innovation for long combat 
missions. After the war, he 
earned a Ph.D. at California 
Institute of Technology, 
studying under fellow OSU 
alumnus and lifelong mentor, 
Linus Pauling. He also received 
prestigious post-doctoral 
Fulbright and Guggenheim 
fellowships in Norway. It was 
there he met his wife and 
fellow scientist Lise Smedvik. 

In 1956, Hedberg returned to 
OSU as a chemistry professor, 
leading pioneering research 
in molecular structures and 
intramolecular dynamics 
and retiring in 1987. He has 
continued his lifelong passion 
of chemistry for 30 years—and 
counting .

In the last 60 years, scientists 
around the world have made 
repeated trips to Corvallis to 
study with Hedberg. He earned 
his international reputation 
and many prestigious awards 
for his work in building a giant 
electron diffraction machine 
and discovering the structure of 
dozens of molecules, including 
the famous Carbon-60, known 
as the “Buckyball,” and xenon, 
a noble gas. ■

Alumnus Greg Serrurier enjoys fishing 
and wildlife in Argentina. 

 LIFETIME ACHIEVEMENT AWARD IN 
AQUATIC ANIMAL HEALTH

Jerri Bartholomew, Emile F. Pernot 
Distinguished Professor and Head 
of the Microbiology Department, 
received the American Fisheries 
Society (AFS) S.F Snieszko 
Distinguished Service Award for 
outstanding lifetime achievements 
in aquatic animal health. This is 
the highest honor presented by 
the Fish Health Section of the AFS.

An OSU alumna, Bartholomew 
joined the faculty 23 years ago 
and has joint appointments 
in the Colleges of Science and 
Agricultural Sciences. Her 
research on the endemic wild 
Pacific salmon parasite and her 
leadership of the J.L. Fryer Aquatic 
Animal Health Laboratory have 
deepened our understanding of 
how infectious organisms sicken 
salmonids and other freshwater 
fish. Her forecasting models show 
how climate change might alter 
that interaction. 

Praised by collaborators 
and colleagues worldwide, 
Bartholomew’s research has 
advanced microbiological 
understanding of the host-
pathogen dynamic and produced 
recommendations for fisheries 
that have been put to good use. ■



Warm Oceans 
need Cool Science



Our goal, as humans, is 
to live peaceful, healthy, 
productive lives as long 
as we can. There is much 
we can do to mitigate our 
worst effects.

George O. Poinar Jr., world 
renowned paleo-entomologist 
and courtesy faculty. Read more 
on page 13.

If we harness human 
ingenuity and recognize that 
a healthy ocean is essential 
for long-term prosperity, 
we can tackle the enormous 
threats facing the ocean and 
we can make a transition 
from vicious cycles to 
virtuous cycles. 

Jane Lubchenco, Distinguished 
Professor and marine ecologist

The United States has 
a chance to lead and 
pursue great economic 
opportunities and jobs while 
also addressing one of the 
greatest issues of our time: 
climate change.

Greg Serrurier (Zoology, ’79), 
Director of NextGen Climate 
America. Read more on page 4.

While recent challenges—climate change specifically and 
science generally—have been unsettling for many in the 
scientific community, it has caused us to reflect on what 
we, a College of Science at a public, land-grant institution, 
have done and can do to positively impact climate change. 
Scientists here and across the nation are asking the 
question, “Who are we?”

We are advocates for science. Or, as Naomi Oreskes, a 
professor of the history of science at Harvard University, 
put it when speaking at the American Association for the 
Advancement of Science (AAAS) annual meeting earlier this 
year, “Scientists as Sentinels.” 

To that end, our faculty and students are conducting 
research in areas with broad relevance to key areas, such as 
marine, data and materials sciences. Their work explores one 
of the most pressing problems of our time: climate change. 

In pressing times, our College’s mission is clear: To advance 
science and build global leaders for a healthy people, living 
on a healthy planet, in a healthy economy. We have made 
impressive progress in renewable energy, fishery reform, 
reduction in ocean acidification, coral reef preservation, 
and tools to mitigate the effects of offshore energy 
exploration. Across science, we are harnessing the power 
of big data to predict warming temperatures and to create 
mathematical models to better understand climate change. 

Our OneScience community is impacting climate change 
through research and advocacy to inform policy, quantify 
risk and sustain our resources. Our faculty and students 
work to advance coastal and marine sciences to better 
understand ocean processes and the role they play in earth 
systems to meet environmental, economic and social needs. 

Inarguably the world’s oceans are vital to our existence 
as the main source of protein production for three 
billion people; are directly or indirectly responsible for 
the employment of more than 200 million people; and 
contribute $270 billion to the planet’s gross domestic 
product. This “blue economy” provides incentive-based 
solutions that offer hope for addressing the environmental 
challenges facing our oceans, as Distinguished Professor 
and renowned marine ecologist Jane Lubchenco pointed 
out at the AAAS meeting. 

Our work and voices tell the story of who we are and who 
we are becoming. 

Science at Oregon State is the voice of the next generation 
of leaders who speak out for science and engage with 
people around the world to bring positive change to 
society. Now is the time for all of us, scientists and 
supporters of science, like you, to engage in deeper 
dialogue, to listen to each other and to make our voices 
heard as scientifically literate citizens. 

Warm Oceans 
need Cool Science
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Sarah Henkel, for example, is often 
out on the ocean, analyzing field 
samples to advise policymakers 
on how human activity and 
climate change affect marine 
life. She checks for heavy metals 
and organic pollutants in coastal 
marine species exposed to 
effluent from an industrial outfall 
pipe in Newport. 

Recently, she led a research 
cruise analyzing sediment grabs 
of the ocean floor for species 
habitat suitability maps. The maps 
will guide the Bureau of Ocean 
Energy Management in managing 
effects from offshore energy and 
mineral exploration on the Outer 
Continental Shelf.

Close to home: Salmon fisheries

Scientists like microbiologist 
Jerri Bartholomew are changing 
policy at the local level. A long-
term project in the Klamath 
River integrates monitoring 
and research to develop 
recommendations for fishery 
management by providing real- 
time data on parasite densities 
and their predicted effects on 
juvenile salmon. When parasite 
levels and water temperatures 
exceed set thresholds, this 
triggers river managers to release 
a pulse of water from the reservoir 
to reduce disease risk. Models 
developed by her team link areas 
of high disease risk with physical 
parameters, such as water flows 
and temperature, and forecast 
how climate change might alter 
infection rates in the future. 4

Scientists are often reluctant to 
participate in politics, believing 
that it is perhaps better to let 
research speak for itself. But in an 
era of accelerating climate change 
and “alternative facts,” many 
scientists see an urgent need to 
move beyond their comfort zone 
and speak out about the public 
value of research, not to mention 
the value of science itself.

As a result, many scientists are 
stepping out of the lab and into 
the public sphere. Hundreds of 
scientists attended a “Stand Up 
for Science” rally at the American 
Geophysical Union; thousands 
more attended national “March 
for Science”events on Earth Day, 
April 22, 2017. Some are running 
for political office. Others, feeling 
that valuable troves of climate 
data stored by the government 
are at risk of being destroyed, are 
engaged in fervid “data rescue” 
onto private servers. And skilled 
advocates like OSU’s Distinguished 
Professor Jane Lubchenco are 
articulating the best ways for 
scientists to appeal to a skeptical 
or divided public (see p. 2).

West Coast advocacy for  
healthy oceans

Scientists are acting collectively 
in new ways to push relevant 
research across the desks of 
policymakers, particularly when 
it comes to climate change. For 
example, biologist Francis Chan 
co-chaired a 20-member panel 
of leading West Coast scientists 
who presented a comprehensive 

report last year outlining 
recommendations to decrease 
ocean acidification and hypoxia, 
or extremely low oxygen levels. 
The report strongly recommends 
that the governments of Oregon, 
California, Washington and British 
Columbia act now to offset and 
mitigate the effects of global 
carbon dioxide emissions, which 
are rapidly changing ocean 
chemistry along the West Coast.

Chan’s recommendations were 
grave but hopeful, going beyond a 
“gloom and doom” picture to offer 
remedies for ocean acidification, 
from planting kelp and eel grass, 
which remove carbon dioxide, 
to developing better breeding 
techniques for shellfish and 
cleaner resource management.

Global ocean conservation

Marine biologist Jane Lubchenco 
and her colleague Kirsten Grorud-
Colvert are important voices in the 
international ocean conservation 
community. Lubchenco, the U.S. 
State Department’s Science Envoy 
on ocean policy issues and former 
NOAA Administrator, and Grorud-
Colvert published a paper in the 
journal Science. It highlighted the 
need for greater ocean protection 
to support fish stocks and to be 
better stewards of our oceans and 
the benefits they provide us all.

Policy-focused research

Policymakers sometimes 
collaborate with scientists to do 
specific research. Marine ecologist 

Informing Policy
iMPACT: FEATURE



9

Restrepo and statistician  
Alix Gitelman are co-principal 
investigators in a $3 million NSF 
Research Traineeship to prepare a 
new generation of scientists capable 
of assessing and communicating 
risk and uncertainty in the 
development of marine resource 
management strategies and 
policies. The student teams are 
composed of future scientists, 
engineers and social scientists. 
They are trained to work with big 
data, engineered and natural 
systems, and stake-holders. 
Restrepo, with students, statistician 
Claudio Fuentes and engineer  
Harry Yeh, is developing improved 
methods for forecasting and 
responding to tsunami disasters. 

Models for real-world problems 
and solutions

Mathematician Malgo Peszynska 
and her students collaborate 
with geophysicists, engineers, 
microbiologists and others to 
create mathematical models that 
are accurate, fast and relevant 
to better understand a warming 
climate. The models predict how 
warming temperatures can trigger 
the release of huge pockets of 
methane gas trapped in ocean 
sediments, and how leakage could 
occur if carbon dioxide emissions 
are pumped into the ground. 

Mathematician and biologist 
Patrick De Leenheer is at the 
leading edge of mathematical 
biology, a new branch of study 
that has evolved in recent decades 
as research in biology and 

In 2016, our planet reached the 
highest temperature on record for 
the third year in a row, according 
to independent analyses by NASA 
and the National Oceanic and 
Atmospheric Administration. 
Analyzing big data to model 
our evolving future is mission 
critical in an era of potentially 
catastrophic global warming. 

“Statistical analysis and data 
science are key to discoveries 
and innovation,” says Dean of 
the College of Science Sastry G. 
Pantula. New fields involved in big 
data like bioinformatics are often 
interdisciplinary and collaborative. 

“Solving major complex issues …
requires teams with a diversity 
of expertise across science, 
mathematics and statistics. An 
interdisciplinary cohort enhances 
depth in core areas, breadth of 
communication across various 
fields, and strength in statistical 
and computational skills.”

Big data for the next generation

Mathematician Juan M. Restrepo 
is Chair of the Focus Group on 
Climate in the American Physical 
Society. He works on improving 
weather/climate forecasts by 
combining data and weather 
models, and is presently focused 
on finding ways to compute 
statistics of rare and extreme 
weather events. Some of the 
methods developed in this line of 
research lead to adaptive ways 
to respond to disasters, such as 
flooding and hurricanes. 

Quantifying Risk

medicine becomes increasingly 
dependent on mathematics and 
computation. 

De Leenheer uses dynamical 
mathematical models to describe 
and illuminate biological processes 
ranging from the cellular to the 
ecological scale. He has helped 
develop new modeling approaches 
for the analysis and design of 
Marine Protected Areas to enhance 
fisheries as part of an NSF-funded 
project. He has also published 
studies on critical thresholds for 
extinction in population growth 
models and has been modeling 
the effects of climate change on 
disease severity. 

Huge impacts, tiny creatures

The smallest known free-living 
cells, plankton SAR11, discovered by 
microbiologist Stephen Giovannoni,  
are so dominant that their combined 
weight exceeds that of all the fish 
in the world’s oceans. En masse, 
the tiny creatures produce enough 
sulfur gases to play an important 
role in cloud formation and the 
stabilization of Earth’s atmosphere. 

Collaborating with scientists 
around the world, Giovannoni 
is now building a database of 
plankton genomes collected 
from faraway places, from 
Massachusetts to Bermuda and 
the Sargasso Sea, against which 
future changes in the oceans 
can be assessed. Understanding 
the role of plankton is critical to 
accurately model climate change 
and its effects. W
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Sustaining Resources

Humanity is currently using the 
renewable resources of 1.5 Earths 
to meet our yearly demands for 
energy, food , shelter and the 
things we do and buy. 

While the scientific, technical and 
ecological issues behind natural-
resource depletion are complex, 
there is overwhelming consensus 
that the path to sustainability lies 
in the humble battery. Efficient 
storage and conversion of energy 
will curtail our dependence on fossil 
fuels, maximize performance and 
preserve renewable energy sources. 

Next-gen batteries

There is a worldwide race to 
make a next-generation energy 
storage device that costs less and 
has a higher energy density, and 
chemist David Xiulei Ji is a front 
runner. Last year, he received 
the National Science Foundation 
CAREER Award—NSF’s most 
prestigious honor for outstanding 
young scientists—to support 
research on a wide range of 
battery chemistries. 

Since then Ji and his team have 
accelerated the pace of innovation 
in new battery technologies. They 
have successfully developed new 
potassium-ion and hydronium-
ion batteries, holding promise for 
more sustainable, high-power 
energy storage. 

The world’s first hydronium-ion 
battery, Ji’s new energy storage 
device can be used in stationary 
grid energy storage systems that 

run on power generated from 
wind turbines and solar cells. 

Ji’s potassium-ion battery 
overturned the decades-long 
assumption that potassium 
couldn’t work with graphite or 
other bulk carbon anodes in a 
battery. The battery has potential 
for energy storage in microgrids 
and solar-powered devices and 
offers many environmentally-
friendly advantages over the 
common lithium-ion batteries.

Green chemistry for high-
performance materials

A renowned expert in the field 
of aqueous inorganic chemistry, 
May Nyman is making our lives 
significantly better. Nyman’s 
research has led to advances 
in functional materials to clean 
up radioactive waste, degrade 
chemical warfare agents and 
support sustainable methods for 
nuclear fuel processing. 

Nyman is in the news for 
successfully capturing highly 
stable, non-reactive metal 
oxides in water, a discovery 
with many beneficial industrial 
and environmental applications. 
Metal oxides help degrade 
air and water pollutants, and 
Nyman’s breakthrough allows 
industry to produce them with 
the absolute control needed for 
high-performance materials in 
electronic circuits. 

Currently, Nyman’s group is 
exploring new chemistries to 

discover the cluster forms of 
other metals in the periodic 
table. If successful, they would 
be able to harness some of the 
most Earth-abundant and least-
corrosive metals for building 
transformative energy and 
environmental technologies. 

Transparent electronics  
beyond touchscreens

Globally renowned materials 
physicist Janet Tate works 
at the confluence of modern 
materials science and the 
nanotechnology industry. Tate’s 
current research explores new 
properties in semiconductors by 
stabilizing materials and materials 
combinations. A member of 
the prestigious Energy Frontier 
Research Center funded by the 
U.S. Department of Energy, Tate 
recently succeeded in making 
metastable alloys of various 
compounds. The team was 
able to control the structure to 
manipulate the current-carrying 
ability and the light-absorption 
properties , which can pave the 
path for efficient thermoelectric 
and photovoltaic technologies to 
tackle the current challenges of 
energy crisis and global warming. 

At OSU, sustainable materials 
science has emerged as a 
vibrant and core strategic area 
of innovation and research to 
support sustainable practices. As 
catastrophic changes ravage the 
global environment, the work of 
scientists has never been more 
important. E

iMPACT: FEATURE
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Warming temperatures could 
trigger extinctions in deep oceans

Marine ecologist Andrew Thurber, 
who has joint appointments in 
the Colleges of Science and of 
Earth, Ocean, and Atmospheric 
Science, co-authored a recent 
study warning of dire ecological 
consequences by the year 
2100 to the world’s largest 
habitat: the deep ocean floor. 
The study was conducted by an 
international team comprising 
20 of the world’s leading 
oceanographic research centers 
and was recently published in 
the journal Elementa.

Warming ocean temperatures, 
increased acidification and the 
spread of low-oxygen zones 
is likely to drastically alter the 
biodiversity of the deep ocean 
floor from 200 to 6,000 meters 
below the surface, an area that 
covers over 63% of the globe. 

“Biodiversity in many of these 
areas is defined by the meager 
amount of food reaching the 
seafloor and over the next 80-
plus years—in certain parts of 
the world—that amount of food 
will be cut in half,” said Thurber. 

“We likely will see a shift 
in dominance to smaller 
organisms. Some species will 
thrive, some will migrate to 
other areas, and many will die. 

Parts of the world will likely 
have more jellyfish and squid, 
for example, and fewer fish and 
cold water corals.”

Unfortunately, the impacts on 
the deep ocean are unlikely to 
remain there. Warming ocean 
temperatures are expected to 
increase stratification in some 
areas yet increase upwelling 
in others. This can change the 
amount of nutrients and oxygen 
in water returning to the surface 
from the deep sea. In turn, the 
low-oxygen water can affect 
coastal communities, such as 
the commercial fishing industry, 
which harvests groundfish 
from the deep sea, especially 
in areas like the Pacific Coast 
of North America. A decade 
ago a shallow mass of low-
oxygen water affected our local 
Dungeness crabs. “The die-off 
was massive,” said Thurber. 

“If we look back in history, we 
can see that small changes to the 
deep ocean caused massive shifts 
in biodiversity. These shifts were 
driven by the same stressors that 
our model predicts are coming in 
the near future. We think of the 
deep ocean as incredibly stable 
and too vast to impact, but small 
shifts can radically alter this 
environment.” ■

FISH CAN SAVE DYING CORALS

Microbiologist Rebecca Vega-
Thurber, who has earned the 
moniker the “coral doctor,” has 
conducted pioneering research to 
protect marine biodiversity with 
a focus on our highly endangered 
coral reefs. Corals are some of the 
most diverse and economically 
beneficial ecosystems on Earth. 
Home to thousands of species of 
fish and teeming with myriad life 
forms, coral reefs are reservoirs 
of immense environmental and 
biological wealth.

Vega-Thurber’s three-year field 
experiment on a coral reef in the 
Florida Keys—one of the largest 
and longest field experiments 
on this topic—revealed that 
overfishing, pollution and 
warming waters from climate 
change all converge to cause 
widespread disease and death 
among corals. 

She and her team have found a 
solution to restore coral health. 
Through a complex experiment 
conducted underwater, the 
researchers studied the effects of 
overfishing and nutrient pollution 
on the microbiome of corals and, 
ultimately, on the health of corals. 
They discovered that herbivorous 
fish not only increase healthy 
microbes in corals, but they also 
 buffer negative effects of warming 
oceans and thermal stress on 
corals. Vega-Thurber’s research 
offers valuable insights into how 
we can help corals survive global 
warming: By protecting fish 
species and minimizing pollution. 

Recently, Vega-Thurber received 
a three-year $750,000 NSF 
grant for her research on viral 
infection in corals and investigate 
factors that trigger outbreaks. 
This research will quantify and 
define an integrated mechanism 
by which environmental 
stressors alter coral diversity and 
ecosystem function. ■
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crisis. The rise of “super bugs” 
is estimated to cause 700,000 
deaths worldwide this year alone. 

Geller’s molecule is a PPMO, 
or a peptide-conjugated 
phosphorodiamidate morpholino 
oligomer, essentially a piece 
of synthetic DNA. This can be 
described as a “gene therapy” 
which, in this case, binds to the 
bacteria’s DNA and inhibits the 
expression of a protein that would 
otherwise allow the bacteria to 
elude attack. Geller and his team 
demonstrated that this new PPMO 
restored the effectiveness of the 
antibiotic meropenum—an ultra-
broad spectrum drug—to fight 
antibiotic-resistant bacteria. More 
importantly, the PPMO therapy 
is effective with all antibiotic-
resistant pathogens.

Geller hopes the PPMO will be 
ready for testing in humans in 
about three years.

DISEASE “SUPERSPREADING” 
DRIVING FORCE IN EBOLA EPIDEMIC

Biologist Benjamin Dalziel and an 
international team of researchers 
studying the 2014 Ebola epidemic 
discovered that, among deaths 
that occurred outside of hospitals, 
approximately three percent of 
those infected accounted for 
61 percent of all cases. If this 
“superspreading” had been 
completely controlled, almost 
two-thirds of the infections might 
have been prevented. 

“The role of superspreading in 
community-based deaths was 
larger than expected. There 
wasn’t as much transmission 
once people reached hospitals 

REVERSIBLE MOTOR PROTEINS 
POSSIBLE KEY TO CANCER 

Leading an international team, 
physicist Weihong Qiu used 
high-sensitivity light microscopy 
to reveal a totally unexpected 
behavior of the “motor” 
protein KlpA. The study was 
published recently in Nature 
Communications.

Located inside animal and fungi 
cells, motor proteins behave 
like tiny molecular machines, 
transporting cargos or exerting 
forces by traveling along train-
track-like structures called 
microtubules. They also play 
critical roles in ensuring accurate 
chromosome segregation during 
cell division.

The research team discovered that 
KlpA has a gear-like component 
that enables it to switch directions. 
Understanding how KlpA works 
opens the door to comprehending 
similar KlpA-like motor proteins 
in mammals implicated in cancer 
cell proliferation, as well as how 
they may lead to novel cancer 
treatments where protein-based 
molecular devices are engineered 
for targeted drug delivery.

WINNING THE BATTLE AGAINST 
ANTIBIOTIC-RESISTANT GERMS

Microbiologist Bruce Geller and an 
international team of researchers 
have developed a new weapon 
in the battle against antibiotic-
resistant germs: A molecule 
that neutralizes the bugs’ ability 
to thwart the antibiotic. The 
discovery has garnered worldwide 
attention due to its potential as a 
solution to a looming global health 

and care centers. It is important 
to emphasize that individuals 
involved in superspreading are not 
the perpetrators of the epidemic—
they are among the victims.”

Superspreading has been cited 
in many first-hand narratives 
of Ebola transmission. But this 
study created a new statistical 
framework enabling scientists 
to measure the importance of 
the phenomenon in driving the 
epidemic and how superspreading 
changed over time, as the 
epidemic progressed and control 
measures were implemented.

“Superspreading is linked 
to barriers to access to 
healthcare stemming from 
long-standing inequalities 
in the global distribution of 
wealth. By highlighting the role 
of superspreading, we hope to 
underscore the importance of 
strong, universally accessible 
health systems.”

PROBING HUMAN DEAFNESS  
WITH ZEBRAFISH

Biochemistry and biophysics 
researcher Colin Johnson received 
a 5-year, $1.7 milion NIH grant 
to support his team’s pioneering 
work in understanding the 
cause—and possible cures for—
human deafness. Johnson uses 
zebrafish to study mutations in 
the otoferlin gene, long known 
to cause profound hearing loss 
in humans. Otoferlin is involved 
in mediating neurotransmitter 
release from hair cells in the ear, 
translating sound waves into 
signals that the brain can “hear.”

Why zebrafish? Johnson’s 

Discover
Breakthroughs in science

iMPACT: RESEARCH
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HIGHLIGHTS ONLINE

Crayola is set to produce a new blue 
crayon inspired by Mas Subramanian’s 

“YinMn Blue” pigment as its 121st 
crayon color next year. 

May Nyman developed a 
safer and efficient technique for 

Uranium extraction.

Matt Andrews’ mammal research on 
blood loss therapy leads to life-saving 

medical treatment for people.

New Associate Dean for Academic and 
Student Affairs Staci Simonich shows 

aerosol pollutants raise lung cancer risk 
four times higher than predicted.

groundbreaking innovation was 
to switch to zebrafish as a model 
because of their advantages over 
typical lab mice. 

First, otoferlin genes have been 
largely conserved over time so 
researchers can apply what they 
learn from zebrafish to humans. 
Second, zebrafish embryos are 
transparent, making it easier to 
visually evaluate results from 
genetic changes. Lastly, it is 
much easier to transfect zebrafish 
hair cells with mutant and 
truncated otoferlin genes.

Johnson’s NIH grant will allow 
him to determine the minimal 
regions of the otoferlin gene 
required for hearing, a critical 
step since the full-length 
otoferlin gene is far too large for 
viral-mediated gene therapies. 

“We’re quite optimistic that this 
strategy for studying hearing will 
both improve our understanding 
of how humans interpret sounds,” 
says Johnson, “and aid in the 
development of treatments of 
hearing loss.”

ANCIENT ALIEN-LOOKING INSECT 
FOUND IN AMBER

Entomologist George Poinar, Jr., 
the original scientist who inspired 
the Jurassic Park book and movie, 
recently announced the discovery 
of a bizarre, alien-looking head 

of a new 100-million-year-old 
insect frozen in amber. The insect, 
a small, wingless female, has 
features so unusual that it called 
for the declaration of a new order, 
an incredibly rare event. There 
were 31 orders classifying one 
million species of insect. Now 
there are 32.

The insect’s most unique feature 
is her head, an isosceles triangle 
with bulging eyes, allowing her 
to swivel her gaze 180 degrees 
because it is attached to the neck 
at the apex.

THE MICROBIOME INITIATIVE

Fueled by the urgency driving 
microbiome research nationally, 
the College is launching the OSU 
Microbiome Initiative (OMBI) 
this spring. OMBI represents 
a year’s worth of preparation 
involving workshops between 
microbiologists and artists, joint 
lab work, tours, outreach events 
for local schools and artistic 
“experiments.”  

OMBI will host a hands-on 
training workshop on microbiome 
research techniques featuring 
methods on the generation and 
analysis of microbiome data. Plus, 
OMBI is hosting a talk by science 
writer Ed Yong (p. 1) on May 11 and 
a Research Forum for faculty and 
students on the state and future 
of microbiome research May 12. ■

George Poinar Jr. discovered a new 
order of insect in ancient amber.

Matt Andrews’ mammal research on 
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TEACHING & ADVISING EXCELLENCE

The College of Science is proud 
to announce the 2017 Teaching & 
Advising Awards, which recognize 
deep expertise, commitment, skill 
and effectiveness in promoting 
student success. The recipients help 
build strong leaders in science with 
their outstanding teaching, advising 
and mentoring. Congratulations to 
these outstanding faculty!

Kari Van Zee, Biochemistry/
Biophysics, Olaf Boedtker Award for 
Excellence in Academic Advising.

Sarah Emerson and Juli Moore, 
Statistics, Loyd F. Carter Awards 
for Outstanding and Inspirational 
Teaching in Science (graduate and 
undergraduate, respectively).

Bill Bogley, Mathematics, Fred 
Horne Award for Excellence in 
Teaching Science.

OREGON EDUCATOR OF THE 
YEAR IN SCIENCE

Richard Nafshun, a senior 
chemistry instructor at OSU for 
more than 20 years, received 
the 2017 Outstanding Educator in 
Higher Education award from the 
Oregon Academy of Science (OAS). 
The award promotes merit in 
education and recognizes the core 
values of serving students and 
advancing science.

Hosted by OSU, the 75th Annual 
Meeting of OAS offered networking 
and student recruitment 
opportunities for faculty. ■

WOMEN IN DATA SCIENCE

Statistician Sarah Emerson spoke 
at OSU’s Women in Data Science 
(WiDS) event, part of Stanford 
University’s 2017 WiDS Conference 
which seeks to inspire and 
educate data scientists.

GILFILLAN MEMORIAL LECTURE

Integrative biology professor and 
renowned garter snake expert, 
Bob Mason delivered the 2017 F.A. 
Gilfillan Memorial Lecture on April 3. 

His lecture “The Garden of Eden 
revisited: What can we learn 
from snakes, sex and scents?” 
described the role of pheromones 
in the reproductive behaviors of 
garter snakes. 

MATHEMATICIAN RECEIVES 
INTERNATIONAL AWARD

Mathematics Professor 
Juan Restrepo received the 2017 
SIAM/Geosciences Career award 
from the Society of Industrial 
and Applied Mathematics. The 
award honors an outstanding 
senior researcher for broad and 
distinguished contributions to the 
field of geosciences. 

Restrepo was recognized for 
his leadership in mathematical 
modeling and numerical 
simulation of oceanography 
and climate dynamics, which 
has had substantial impacts in 
computational geosciences. 




