






intellectual capacity in the field of plant development and 
conversion technologies,” Huhnke said. “This is an impor-
tant component of attracting industry to the state. Our cellu-
losic ethanol research is already well known throughout the 
nation. This will solidify Oklahoma’s status as a leader in the 
use of state resources to develop liquid fuels and other forms 
of energy.”

Oklahoma is one of only four states that have 10 or more 
distinct eco-systems. This has helped foster the division’s vision 
about what it will truly take to create a sustainable, renew-
able energy system.

Plants that might work best in one part of the state will not 
necessarily be the best choice for biofuels feedstock in another 
part of Oklahoma; the same holds true on the national scale, 
where it might make more economic and environmental sense 
for states or regions to favor certain feedstocks over others, said 
Clarence Watson, associate director of the division’s statewide 
Oklahoma Agricultural Experiment Station system.

“Our vision of a decentralized system has received a great 
deal of interest from U.S. government officials as they look at 
developing a national renewable energy policy,” he said. (see 
sidebar) “Key elements of the science that will help create a 

Shaping Oklahoma’s 
Renewable Energy 
Future

The OSU Division of Agricultural Sciences and 
Natural Resources’ vision for the future intersection of 
energy and agriculture involves a decentralized energy 
production system. This would consist of dispersed energy 
generation plants, potentially using a different technology 
and/or biomass feedstock combination appropriate to 
specific regions of states and the nation. A decentralized 
system offers numerous benefits:

Optimum Technology Selection
Diverse states and regions must be able to use the 

appropriate resources best suited to their areas, thereby 
generating local solutions to their energy needs.

Reduced Feedstock Supply Risk
Diversification of feedstocks leads to improved 

logistics and reduced risks associated with fueling huge 
energy production systems, particularly important for 
the low density feedstocks that potentially may be used 
in agriculture-based energy production.

Simplified Byproduct Utilization
Many byproducts associated with renewable energy 

production will be available for beneficial, cost-effective 
local uses in a decentralized system.

Reduced Transportation Costs
Transportation costs are reduced threefold, in the 

feedstock supply chain, distribution of the final product 
and in the dispersal of byproducts and/or waste prod-
ucts.

Expanded Rural Economic Development
A decentralized energy production system helps to 

disperse monetary gains, particularly into local econo-
mies. If agriculture is to play a significant role in the 
future of renewable energy, there must be a significant 
benefit to America’s agribusiness operators and rural 
communities.

Lessened Vulnerability to Sabotage
Dependence on a small number of energy sources 

makes the United States vulnerable to potential attacks 
on the nation’s energy supply. Diversification reduces 
that risk.

Reduced Burden on Local Utilities
As new industries are introduced into local communi-

ties, the demand on local utilities can be significant. Large 
water supplies may be required for processing, as well as 
increased wastewater treatment capacity. A decentralized 
system provides a better means to distribute the burden 
and reduce the effect on local municipalities.

“Dr. Ranmanjulu Sunkar’s work with small RNA’s is 
extremely exciting and cutting edge,” Wu said. “Small RNA’s 
are important because they regulate plant gene expression. The 
ability to effectively utilize small RNA activities is a relatively 
new field of research, and is the foundation of enhancing scien-
tific understanding necessary to ultimately produce improved 
varieties of plants.”

Wu, Sunkar and Ramamurthy Mahalingam, who like 
Sunkar is a member of the OSU department of biochemistry 
and molecular biology, will be creating cost-effective feed-
stocks that can then be converted by microbial and chemical 
processes to produce desired products such as biofuels.

Huhnke will be working closely with the University of 
Oklahoma to make use of the scientific and technical advances 
discovered and developed by the research teams led by Wu, 
Sunkar and Mahalingam.

Growing Intellectual Capacity
As part of its research focus, the EPSCoR funding will 

provide the division and OSU with opportunities to hire new 
faculty, post-doctoral scientists, research engineers and grad-
uate and undergraduate students.

“Think of the EPSCoR funding as growing Oklahoma’s 

viable biobased economy are going on right now, right here in 
Oklahoma, and the EPSCoR funding is playing a vital role.”

Improving Quality of Life
The division is comprised of the OSU College of Agricultural 

Sciences and two state agencies: the Oklahoma Agricultural 
Experiment Station, with 17 research stations situated across the 
state, and Oklahoma Cooperative Extension Service, working 
side-by-side with local residents through county, area, district 
and state offices serving all 77 counties in Oklahoma.

“Our land-grant mission is to tackle issues and concerns of 
importance to Oklahoma, and the activities associated with the 
EPSCoR grant are a good example of some of the ways in which 
we take science-based discoveries and turn them into practical 
programs that benefit the public,” Watson said.

The grant allows for summer technology academies, mobile 
science vehicles and teacher-training workshops aimed at exposing 
students and teachers from kindergarten classes through high 
school to cutting-edge science related to bioenergy.

At the collegiate level, the funds support undergraduate 
student research experiences in academia and industry that will 
promote increased awareness about bioenergy and stimulate the 
recruitment of talented next-generation problem-solvers into 
graduate-level programs.

“A statewide cyber-infrastructure consortium will be estab-
lished,” Huhnke said. “Conferences to encourage multi-disci-
plinary, multi-campus collaborations will be supported, which 
should also enhance faculty competitiveness in securing future 
grants.”

An entrepreneurial workshop, a business plan competition 
for students and vouchers to assess the commercial potential of 
researchers’ inventions also are on tap, each of which will help 
foster the spirit of creativity and entrepreneurship vital to creating 
a sustainable biobased economy.

Huhnke said the educational initiatives not only strengthen 
Oklahoma’s business capacity, they also promote the inclusion 
of historically underrepresented groups through collaboration 
with 1890 land-grant institutions and tribal colleges.

“The EPSCoR funds will enhance our ability to facilitate 
the transition of students from high school to college, provide 
culture-attuned counseling support and promote programs aimed 
at retaining students pursuing science, technology, engineering 
and math disciplines,” he said.

Other initiatives will promote the effective communication 
of biofuels-related advances in order to enhance public aware-
ness about the value of science.

Watson adds it is important to remember that science moves 
at its own pace; researchers do not just snap their fingers and 
immediately come up with the solution to a concern or issue.

“It’s only because visionary scientists, engineers and agri-
cultural economists at OSU and some of our peer institutions 
began studying biomass-based energy and the economic, envi-
ronmental and social implications of a biobased economy back 
in the early 1990s that the United States today is close as it is to 
a sustainable biobased energy system,” he said.

Donald Stotts

As Pistol Pete (left) looks on, OSU President Burns Hargis (center) and Oklahoma Governor Brad Henry (right) showcase the 
university’s ongoing commitment to Oklahoma’s economic development by expanding the scientific frontiers of the state’s two 
strongest economic engines: agriculture and energy.
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Growing the Numbers
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The three-dimensional crystal structure of a poxvirus protein in the 
act of disarming the IL-18 that was solved by OSU faculty member 
Junpeng Deng and Ph.D. student Brian Krumm.  The yellow, stick-like 
structure is the poxvirus IL-18BP protein.  The larger, more colorful 
structure is the human IL-18. 

Smallpox 
has a nasty 
history 

throughout the world. 
Caused by poxviruses, 
smallpox is one of the 
few disease-causing 
agents against which the 
human body’s immune 
system is ineffective in 
its defense.

A major breakthrough 
by Junpeng Deng, a struc-
tural biologist in the Division 
of Agricultural Sciences and 
Natural Resources (DASNR) 
at Oklahoma State University, 
and his first-year Ph.D. student, 
Brian Krumm, may be the first 
step towards a pharmaceutical 
medication for smallpox and the 
emerging human monkeypox.

The human immune system 
is rendered helpless against poxvi-
ruses partly because the viruses 
block a human immune molecule, 
interleukin-18 (IL-18), from sending 
out a signal to the immune system. 
The body acts as if everything is fine 
and the deadly disease takes over.

Deng and Krumm joined an ongoing project midway through 
2007 and Krumm found what he was looking for in December 
2008. They solved a three-dimensional crystal structure of a 
poxvirus protein in the act of disarming the IL-18.

“We capped a lot of others’ research. This is additional 
information provided,” said Krumm, who is credited as the 
major contributor to the research. “We also show many things 
through the structure that can’t be revealed through traditional 
molecular biology and immunology.”

The study is published in the Dec. 22 early online edition 
of the Proceedings of the National Academy of Sciences of the 
United States of America.

“We know now how the proteins communicate with each 
other,” Deng said. “In the future, we can design a drug to stop 
the poxvirus from blocking the IL-18 protein.”

As there is currently no medication for poxvirus-caused 
diseases, this research could aid national and international secu-
rity efforts against potential poxvirus use as bioterrorism. 

Deng called the finding 
an example of “killing two 
birds with one stone.” 

“At this time we only 
have very limited medica-
tion to treat autoimmune 
diseases,” he said. 

For example, rheu-
matoid arthritis is one 
of the most prevalent 
autoimmune diseases in 
which IL-18 is too active, 
leading to the body 
attacking its own cells. 
Deng said seeing how 
IL-18 interacts with 
the poxviruses will 
help with the devel-
opment of effective 
inhibitors against 
overreaction.

“There are still 
a lot of questions 
to be answered. 
This is just the 
beginning,” 
D e n g  s a id . 
“This opened 

up a new area to 
explore: How we design medication for autoimmune diseases. 
We want to provide more and more structural insights.”

Deng and Krumm will continue to do research in the 
lab created two years ago in November 2006, when Deng 
joined OSU with funding provided by a start-up fund from 
DASNR.

“Junpeng is a relatively new assistant professor at OSU 
and has already demonstrated some excellent work,” said 
Gary Thompson, head of the department of biochemistry and 
molecular biology. “I’m really impressed with not only Junpeng, 
but also the quality of work from his Ph.D. students.”

Deng and Krumm did their research in the lab at OSU, 
but recognize the help they had from other researchers.

“Credit also goes to Yan Xiang and Xiangzhi Meng, our 
collaborators at the University of Texas Health Science Center 
at San Antonio,” Deng said of the multi-institutional effort. 
“I believe our excellent collaboration will bring more success 
in the future.”

 Sean Hubbard

OSU researchers make  
breakthrough against poxviruses




