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1.0

O

ver 450 faculty, students, and staff members from Alabama’s seven research universities and other
state institutions participated in Alabama EPSCoR this past year along with over 84 industrial,
government, and federal laboratory partners. Total program income for FY07 exceeded $16 million. These

Alabama EPSCoR programs were used to sustain activities furthering the goals of the Alabama Commission on
Higher Education (ACHE): Access, Cooperation, Quality, Resources, and Workforce Development. Alabama’s
universities are building a stronger and more prosperous future for our state. Our universities are committed to
elevating economic performance by investing in people and their ability to generate and apply new ideas. They play a
central role in enhancing innovation through research.

T

he Alabama EPSCoR (ALEPSCoR) is dedicated to the development of scientific and engineering capabilities
through state research university collaboration. Research performed by our universities represents a substantial
industry in Alabama. Activities are designed to attract distinguished scientists, young investigators, and researchers
from various fields, fostering economic development through investments that result in cutting-edge technologies and
stimulate competitiveness in medicine, biotechnology, engineering, mathematics, and other applied sciences.

A

LEPSCoR recognizes the importance of improving access to knowledge from research. The program continues
to seek new alliances and is forming working relationships with the State Department of Education and
Postsecondary Education to improve accessibility and enhance skills of Alabamians vital to our future. ALEPSCoR
is committed to a role of leadership to bring the skills, enthusiasm and knowledge of our researchers to bear on world
issues. Concurrently, governments must work together to ensure our universities have the capacity to provide a high
quality education to growing numbers of Alabamians.

E

PSCoR has been a valuable program for Alabama’s education system. For over 20 years it has been a
cooperative university led effort to build a robust research infrastructure far beyond what could be done by
individual institutions or state government alone. The program has yielded amazing research in environmental
science, biotechnology and nanotechnology. Work has been passed down into the fabric of Alabama’s education
system impacting the students, teachers, researchers and the citizens of Alabama. Without support the benefits and
enormous potential of Alabama EPSCoR will be lost.
Respectfully submitted by,

Alabama EPSCoR

Keith Harrison, Ph.D.					
Chair, Alabama EPSCoR Steering Committee		

Daryush ILA, Ph.D.
Executive Director, Alabama EPSCoR
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Activities sponsored by the
Alabama EPSCoR affect, in some
manner, the economy of every
county in Alabama and the lives
of Alabama citizens in many
ways including: education, health
care, and employment.
Current activity details can be
found in the following report.

To build, maintain, and grow
Alabama EPSCoR is to build,
maintain, and grow Alabama’s
education future.

2007 Notable Achievements
The receipt of $16.1 million in EPSCoR funding;
Increased support for establishing the Graduate Research Scholars Program (GRSP) by Senator Steve French and
ACHE from $0.5M to $1.0M and the establishment of a Statewide Competitive GRSP award;
A successful site visit by NSF Program Manager, Dr. Denise Barnes;
Successful submission of a $15M proposal in support of the Alabama NSF EPSCoR Infrastructure Improvement,
a multi-million dollar DOE-EPSCoR proposal, and the new NASA-EPSCoR multi-year proposal;
National Katrina Forum held to develop a Tri-State Alliance to pursue a Southeast Gulf Coast Disaster Preparedness
Research Center.
NSF National EPSCoR Conference included State Senator Steve French’s talk on the Role of Research in Economic
Development.
Graduating NSF EPSCoR supported Extended Alabama Structural Biotechnology Consortium partnered with
Hudson-Alpha Institute for Biotechnology and received over $20million through private donations and funding.
Statistics show ALEPSCoR has made an impact on statewide diversity in research programs.
Newly appointed State Steering Committee members help set path for new State Strategic Planning.
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1.0 EXECUTIVE SUMMARY

EPSCOR STATEWIDE IMPACT

2.1 Experimental Program
to Stimulate Competitive
Research

EPSCoR goals:
•
•

EPSCoR Mission, Goals & Objectives
The mission of EPSCoR was originally designed to assist
the National Science Foundation in its statutory function
“to strengthen research and education in science and
engineering throughout the United States and to avoid
undue concentration of such research and education.”
Since that time, EPSCoR has evolved to serve other federal
agency programs including those listed herein. ALEPSCoR is
currently eligible to participate in the programs listed on the
adjacent page.

to provide strategic programs and opportunities for EPSCoR
participants that stimulate sustainable improvements in their
R&D capacity and competitiveness; and
to advance science and engineering capabilities in EPSCoR
jurisdictions for discovery, innovation and overall knowledgebased prosperity.

EPSCoR objectives:
•
•

•

2007 Program Status

•

DoD EPSCoR: Alabama is not currently eligible for DoD
EPSCoR. However, the State Director is working to renew
this program in the State.

•

to catalyze key research themes and related activities within
and among EPSCoR jurisdictions that empower knowledge
generation, dissemination and application;
to activate effective jurisdictional and regional collaborations
among academic, government and private sector stakeholders that advance scientific research, promote innovation and
provide multiple societal benefits;
to broaden participation in science and engineering by institutions, organizations and people within and among EPSCoR
jurisdictions;
to use EPSCoR for development, implementation and evaluation of future programmatic experiments that motivate
positive change and progression.

DOE EPSCoR: This program is currently involved in a $3.7
million (with matching) fuel cell research program that will
end in June 2008. A proposal was submitted January 2008.
EPA EPSCoR: The EPA EPSCoR was not funded in 2007.

Alabama

NASA EPSCoR: This program is a robust, long-term, self
sustaining program. Six projects were funded in Alabama
through NASA EPSCoR totaling $655,395.

Alaska
Arkansas
Delaware
Hawaii
Idaho
Kansas
Kentucky
Louisiana
Maine
Mississippi
Montana
Nebraska

NSF EPSCoR:
The current Research Infrastructure
Improvement (RII) program is completing its third year of
funding, graduating the UAH Extended Alabama Structural
Biology Consortium, and sponsoring four nanobiotechnology
centers for a $15 million renewal. In addition, 15 projects
were co-funded at $6 million and a successful Katrina Forum
spearheaded efforts between Alabama, Louisiana, and
Mississippi for developing a virtual tri-state center.
USDA EPSCoR: In 2007 Alabama was awarded $5.8 million
in USDA EPSCoR research funding. Projects have an
immediate and significant impact on the health and safety of
world food supplies.
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27 EPSCoR States
and Jurisdictions
Nevada
New Hampshire
New Mexico
North Dakota
Oklahoma
Puerto Rico
Rhode Island
South Carolina
South Dakota
Tennessee
Vermont
Virgin Islands
West Virginia
Wyoming

EPSCoR programs assist a
state to identify, develop, and
utilize its academic science and
technology (S&T) resources in
ways that ultimately support
increase R&D competitiveness,
career opportunities and wealth
creation for its citizens.

AL EPA EPSCoR provides support for Alabama EPA priority
research areas, removes barriers
strengthening statewide research
infrastructure development, and
improves human resource base
for environmental science, engineering, and education.

A

LEPSCoR is a consortium of
academic,
government,
and
industrial organizations established in
1985. The core ALEPSCoR academic
institutions in Alabama include
the seven Ph.D. granting research
universities: Alabama A&M University
(AAMU), Auburn University (AU), The
University of Alabama (UA), University
of Alabama at Birmingham (UAB),
University of Alabama in Huntsville
(UAH), Tuskegee University (TU) and
University of South Alabama (USA).
Other academic institutions participate
in and benefit from program activities
through satellite or outreach efforts
and co-funding. The primary goal
of the consortium is to establish the
infrastructure needed to increase
sustained national science and
technology research competitiveness.
This goal is accomplished by:

AL NASA EPSCoR seeks to
effect a permanent increase in
the national competitiveness of
Alabama’s basic programs in
targeted aeronautics and space
research areas: remote sensing
for improved crop production,
nanotechnology materials, and
smart sensor arrays.
AL NSF EPSCoR works to
develop a stronger S&T base,
increase geographic distribution
of research and technology resources, strengthen and expand
education and training opportunities in science, engineering,
mathematics, and technology,
and increase opportunities for
women and minorities.

(1) Supporting research clusters
based on current Alabama research
strengths;
(2) Carefully planning major equipment
purchases that significantly increase
state capabilities;

AL USDA EPSCoR works to
increase the amount agricultural
research at academic institutions
in the state through identification of critical issues facing
agricultural today, stimulating
the development of collaborative
networks across the state, and
providing resources through
the AL EPSCoR.

(3) Supporting the hire of new faculty
and research personnel in targeted
areas;
(4) Broadening participation of
students in research cluster-related
science and engineering fields; and
(5) Linking these clusters with higher
education, government agencies, and
the private sector.
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2.0 OVERVIEW AND PROGRAM
HIGHLIGHTS

AL DOE EPSCoR supports
collaborative research programs
of importance to Alabama DOE
priorities, develops partnership
programs with federal labs,
supports young investigators,
and links the State’s diverse and
dispersed technological communities, institutions and industries
involved in Energy R&D.

bring in an additional $16.1 M to fund higher education
that would otherwise go unfunded. For each investment
of $1 made by the State of Alabama in 2007, $7.05 of
niversities represent approximately 13% of the federal funds went to support researchers, graduate
R&D industry in Alabama bringing a total of students, research infrastructure, and faculty. Over the
$364M annually into the State’s economy.1 The R&D/ life of ALEPSCoR, the program has brought into the
GDP ratio in Alabama is 2.13% showing the importance State’s economy $180 M through a state investment
of this sector to the State’s economic health. EPSCoR of $33.8 M yielding a 1:4.3 rate of return.
plays a significant role in drawing these dollars, creating
orkforce Development and Economic
jobs, and developing new technology and knowledge.
Prosperity: In 2007 the program supported over
While a major fraction of the initial $364 M went to health
care research in the state, EPSCoR agencies provided $73 450 people in the higher education system: 222 faculty,
M in other critical research areas. Alabama EPSCoR 4 Post Docs, 157 graduate students, 90 undergraduate
itself accounted for over 20%, thus providing a vital students, and 23 staff. The researchers published over
role as a major stimulus for research in the State. It 73 scientific articles; filed or obtained 1 patents; began 3
is also worth noting that Alabama often ranks nationally start-up companies; 87 industry partners; and made major
in lower percentiles for many socio-economic indicators. advances in the treatment of cancer, rapid wound care,
However, the State proudly ranks 11th in national R&D nano-materials, and development of counter-terrorism
technology.
funding from federal agencies due in part to EPSCoR.

2.2 Investment Update

U

W

R

esources to Compete Nationally: Continued
state support of the EPSCoR program and the role
it plays in assisting our researchers to compete nationally
and even globally for our portion of R&D funding is
critical. The FY07 budget was $2,000,000. This money
leveraged $5.9 M in direct funds from EPSCoR agencies
and an additional $10.2 M in co-funding from the agencies
themselves. Funding provided the state the means to

Percentages of EPSCoR Awards
by Agency
DOE
10%

USDA
27%

NASA
3%

NSF Co-Fundi ng
24%

2007 Alabama EPSCoR Awards

NSF RII
36%

$8,000,000
$6,000,000
$4,000,000
$2,000,000
$0
DOE
1

NASA

NSF CoFUNDING

NSF Research Statistics, 2007.

6

KATRINA

NSF RII

USDA

Total Agency
R&D in Alabama,
thousands

Agency
DHS**

College and
University
Obligations,
thousands

% of Total

% of Agency
R&D in State to % of All Agency
Colleges
R&D Obligations

$29,680

1.06%

$-

0.00%

0.00%

$1,187

0.04%

$381

32.10%

0.10%

DOD*

$2,105,369

75.03%

$14,670

0.70%

4.03%

DOE*

$9,238

0.33%

$7,901

85.53%

2.17%

DOC

DOI

$2,252

0.08%

$659

29.26%

0.18%

DOT

$7,143

0.25%

$742

10.39%

0.20%

$3,373

0.12%

$2,172

64.39%

0.60%

HHS**

EPA*

$318,639

11.35%

$271,425

85.18%

74.61%

NASA*

$286,424

10.21%

$33,165

11.58%

9.12%

$20,475

0.73%

$19,410

94.80%

5.34%

$22,405

0.80%

$13,251

59.14%

3.64%

$363,776

12.96%

NSF*
USDA*
Total

$2,806,185
R&D Spending in Alabama

College and University Obligations, thousands
Total Agency R&D in Alabama, thousands

$2,500,000

As a member of the
EPSCoR Program,
Alabama receives support
to stimulate nationally
competitive research and
to increase the ability of
its scientists to compete
successfully for research
funds from NSF and
other federal agencies.

$2,000,000

$1,500,000

$1,000,000

$500,000

*
U

SD

A

*

N

N

AS

SF

A*

*
H

H

S*

A*
EP

T
D

O

I
D

O

E*
O

O
D

D

D*

C
O
D

D

H

S*

*

$Agency

2007 Federal EPSCoR Awards and Non-Federal Matching Requirements
2007 EPSCoR Awards

2007 Total
Federal
EPSCoR
Awards

Non-Federal Matching $

Faculty
or PI

Post
Docs

GradStudents

Undergrad
Students

Staff

Industry
Government Lab
Partner

DOE Imp.1

$200,000

$200,0005

$100,000

9

Not Provided

8

Not Provided

Not Provided

Not Provided

DOE State/
Federal Lab2

$589,021

$1,262,1615

$41,000

426

Not Provided

166

1

Not Provided

3

0

0

0

0

0

0

0

0

0

0

16
Not Provided

Federal
Agency

EPA

$163,949

$329,657

$325,738

19

0

34

10

NSF Cofunding

$1,478,800

$6,079,787

0

6

30

0

4

43

1

NSF RII4

$2,000,000

$2,000,000

0

74

3

88

29

12

68

USDA

$1,499,000

$5,815,628

Not Provided

486

1

7

7

10

Not Provided

157

90

23

87

NASA

3

Total
$5,930,770
$16,187,233
$466,738
222
4
Last 6 months of six year grant.
2
Based on amounts reported for CY2007
3
Based on FY07 NASA Reports
4
Amounts are based on reported information during grant year 3 (5/1/07 - 4/30/08)
5
Not confirmed
6
Estimated based on project information provided
1
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2.0 OVERVIEW AND PROGRAM
HIGHLIGHTS

Total Research Dollars in Alabama by Source

Alabama facilitate high quality research and infrastructure
building to support State research endeavors. The success
of EPSCoR is clearly in the National and State interest
because it contributes to:

2.3 How Does EPSCoR Make
a Difference?

T

hrough the state’s colleges and universities, their • a stronger scientific and technological base;
science and engineering faculty, and students, the • broader geographic distribution of resources;
ALEPSCoR is enhancing valuable resources that • strengthening and expansion of STEM education opportunities;
can influence Alabama’s research capacity in the • increased opportunities for minorities and women;
• creation of political consensus among Federal and State agencies;
21st Century. Alabama depends on its colleges and • increased appreciation of the role of scientific merit in determining
universities to provide the well educated workers that
the distribution of State and Federal resources;
leading companies require if they are to compete in a • increased public and private support for high quality science and
technology;
knowledge-based economy. A highly educated work force
is the most critical factor in attracting and retaining the • ensure improvements achieved continue beyond the the grant period.
kind of leading companies that bring 21st century jobs
s a member of the EPSCoR program, Alabama
to the state. Thus increasing Alabama’s scientific and
receives support to stimulate nationally competitive
technology research competitiveness is critical.
research and to increase the ability of its scientists to
EPSCoR programs assist those states that have not compete successfully for research funds from NSF and
historically performed well in winning large research other federal agencies. The consortium of academic,
grants. Typically, over 50% of large grants are won by government, and industrial organizations supports
what is considered the top 10 research states. Half of projects that establish an infrastructure within the state
the states still receive less than 10% of research funding capable of developing and sustaining high-quality science
from the majority of federal agencies. EPSCoR funding and engineering research and education that can potentially
supports efforts for increasing competitiveness and contribute to Statewide national competitiveness.
developing a truly nationwide research community
ow
Does
EPSCoR
Improve
State
by enhancing research, strengthening science and
Competiveness?
The state-based nature
engineering education programs, and facilitating of EPSCoR directly responds to concerns about
industrial-university-government
collaborations the concentration of research in a small number of
in those states that have not historically received institutions in a unique and highly constructive way. The
significant Federal R&D funding.
EPSCoR philosophy encourages efforts among Alabama

A

H

G

universities. These cooperative efforts optimize the
utilization of Alabama’s limited resources to: 1) encourage
the development of a broad base of research scientists
and students with expertise related to the strategic needs
of Alabama, and 2) help build a critical mass around
which Alabama’s scientific and technological enterprises
can develop.

rant support is an important measure of research
competitiveness through increased research
funding. This type of funding supports faculty, pays
graduate (and often undergraduate) salaries, tuition,
fees, purchases essential scientific equipment used
by students, faculty and collaborators, leads to spin
off industries and patents, and sponsors outreach
efforts that provide public services such as research
education events for K-12. Since 1986 EPSCoR has helped

C
8

ooperation Through Partnering: One of the
critical benefits of EPSCoR has been to support

Graduated
Programs
Materials for Information Technology which received
continuous NSF MRSEC funding since 1994;

I

Coastal Marine Sciences that later became part of
the Southeastern Research Alliance;

mproving Instruction, Program Quality, and
Access to All Citizens: Through mandates by NSF
and other EPSCoR agencies, a portion of the agency
investment goes to promote programs for K-12. Thus
citizens of the state benefit indirectly by outreach
efforts. This includes basic community math programs,
teacher education opportunities, and development of
new science-based curricula, improving K-12 education
without significant investments from the state.

A Material Science Collaborative that received a
Whitaker Foundation award for development of its
BioMedical Implant Center;
A Mathematics Research Center developed
at Auburn and continues to sponsor course
development as part of the Alabama Math Science
Technology Initiative;
Interactions Between Galaxies and Their
Environments, now a part of the International
Partnership with the Hubble Program;

E

PSCoR programs assist our state to identify,
develop, and utilize its academic science and
technology (S&T) resources in ways that support
increased career opportunities and wealth creation
for its citizens. To achieve this end, the NSF and the
State EPSCoR cooperate with state leaders in government,
higher education, and business to establish productive,
long-term partnerships. These partnerships are designed
to stimulate local action resulting in lasting improvements
to the state’s academic research infrastructure and
increased national research and development (R&D)
competitiveness.

The Land-water Interfaces Program which received
NSF IGERT funding and is considered a major
contributor to the National Ecological Observatory
Network;
Integrated Micro-Electromechanical Systems;
Large-Scale Electromechanical Systems which was
integrated into the Alabama Transportation Center
and is an Engineering Academies sponsor;
Internet 2 assisting with development of the
Alabama Research and Education Network and
Alabama Supercomputer; and
Extended Alabama Structural Biology
Consortium was instrumental in bringing the newest
biotechnology center, Hudson-Alpha to Alabama,
spun off 3 companies and is partnered with 11
more that are pursuing new drug designs serving the
world.

Centers and clusters are
supported to permit
“Graduation” from the
EPSCoR program after
having achieved national
recognition and awareness.
The list above highlights only a few
of the collaborative programs that
have graduated to date.

Research results create the ideas
and develop the “intellectual capital”
component of the cycle. EPSCoR
contributes to the growth and
development of “human capital”
through the education process. The
training and graduation of students
who create a technologically skilled
workforce is a critical component of
the program.
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2.0 OVERVIEW AND PROGRAM
HIGHLIGHTS

higher education, bring research jobs to the State,
contribute to the overall economy, and improve the
perception of Alabama nationally. It is a one-of-a-kind
program in Alabama connecting Universities for building
major shared research infrastructure, research capabilities
and capacities.

2.4 State Steering
Committee Vision

industries. Competing in a global economy, Alabama must
have an economic base that is innovative and maximizes
the use of technology in the workplace. Planning will
address: 1) Intellectual infrastructure, i.e. universities
he ALEPSCoR State Steering Committee has a vision and public or private research laboratories that
to create a new Alabama Science and Technology generate new knowledge and discoveries, 2)
Plan, bringing together those groups involved in higher Mechanisms for transferring knowledge from one
education, research, and innovation within the state. A individual to another or from one company to another,
subcommittee has been appointed to start work toward 3) Physical infrastructure including affordable
this goal. With the appointment of new Committee high speed internet connections; 4) Highly skilled
members, including Mr. Bill Johnson, Director of the technical workforce; 5) Sources of risk capital; as
Alabama Department of Economic and Community well as 6)Quality of life, and 7) Entrepreneurial
Affairs, to help lead the effort, the group is confident that culture.
an impact will be made.
he programs and operating principles of
ALEPSCoR are directly related to major goals
Science and Technology
identified in the State Plan 2010. These involve: the
Planning
coordination of efforts for access by linking researchers
and students around the state; increasing cooperation
he ALEPSCoR planning subcommitee will address through the participation of two-year community
state transformation to an economy driven by colleges; K-12 institutions; industrial partners; and
technology—through the application of technology in federal laboratories, a dedication to quality and workforce

T

T

T
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Program Goals and
Objectives

O

The ultimate goal of the ALEPSCoR remains to increase the
amount of R&D funding received in the state. With limited resources, the research institutions must focus their efforts on improving the conditions for state researchers to perform this task. The
State Steering Committee will continue to work with and to guide
the ALEPSCoR agency Program Directors and researchers by
assessing institutional strengths, identifying focus areas, monitoring
progress, and refining goals and objectives when needed.

verall ALEPSCoR Goals
that apply to all Programs
include:
Goal 1. To increase R&D funding in
Alabama to the national level.
Goal 2: To increase competitiveness
of all research institutions in the state
by measured publications, patents,
research faculty, research equipment,
etc.

Alabama EPSCoR Director’s
Challenge

Goal 3: To increase minority and
under-represented group participation.

T

he Alabama EPSCoR Directors are tasked with
setting in motion elements needed to build state
research infrastructure capabilities and capabilities. A
few of the tasks involved are:
•
Providing a common vision for their programs, and
to assist with development of the State Strategic Plan with
respect to changing goals and objectives;
•
Mediating the conflicting desires of the research institutions/organizations and limited availability of state and
federal funds to address the extensive needs and interests of
researchers at each institution;
•
Generating awareness and interest in the need for an
effective statewide effort to develop and promote research
and development activities in Alabama;
•
Establishing policies and guidelines for program
activities in Alabama;
•
Providing general oversight and coordination of program projects, where applicable;
•
Disseminating information regarding program opportunitites and selecting participants for proposals;
•
Monitoring the progress of funded programs and
research in Alabama;
•
Attending required ALEPSCoR meetings to provide
program overview and status;
•
Conducting strategic planning related to the program.
•
Providing visibility and public relations on behalf of
the program; and
•
Where possible, selecting projects that will be of the
greatest benefit to the State’s success in science and engineering research and will have the greatest impact on
attaining the goals of the ALEPSCoR.

Goal 4: To develop industrygovernment-university partnerships to
contribute to technology development
and economic growth in Alabama.

W

ith respect to those programs with
traditionally low success rates for
the State of Alabama, the ultimate goal
is to increase effectiveness of EPSCoR
programs. Specific tasks to be completed
include:
Develop a coordinated plan for
research within the state and aid in the
development of consistent plans for
each agency.
Provide guidance in conducting
competitions, where possible. Select
programs which have the greatest
potential for achieving national
competitiveness and determine the
resources required to reach that
potential. Use strengths and focus
areas identified in the review and
selection process.
Function as a liaison with the Alabama
Commission on Higher Education.
Participate in EPSCoR Foundation
and Coalition activities, as well as
other groups that have impact on
federal funding agencies.
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2.0 OVERVIEW AND PROGRAM
HIGHLIGHTS

development in sponsored programs; and maximizing
resources with cooperative enterprises involving faculty
and staff from all of Alabama’s research universities.
This report describes many ways the program continues
to affect Alabama and its citizens.

I

n addition to the four centers, the ALEPSCoR RII-3
will have the cross-cutting Alabama EPSCoR Outreach
Initiative (AEOI) which will coordinate, and collect data on
education, diversity, outreach/partnering, and workforce
development efforts in the State. The infrastructure to
be developed or expanded with NSF funding comprises
collaborative research facilities, diverse human resources,
communication and data collection systems, and
education/outreach programs that are shared across the
four centers of research excellence.

2.5 Major Infrastructure
Proposals Submitted in 2007
In 2007, three major research infrastructure proposals
were submitted through ALEPSCoR for funding to
various federal agencies including the Department of
Energy, NASA, and the National Science Foundation.
The proposals totaled more than $18,000,000.

NSF Research Infrastructure
Improvement Program

T

he largest of the three infrastructure proposals was
submitted to the National Science Foundation. This
$15M proposal was submitted in 2007 as a renewal and
third phase of the NSF Research Infrastructure Program,
titled NSF EPSCoR RII-3.

Department of Energy
Implementation and State
Partnership Laboratory Programs

T

he current Fuel Cell energy research cluster located
at The University of Alabama and Alabama A&M
University, an HBCU, received a no-cost extension
extending the six (6) year implementation grant one more
unds will be used to improve the partnerships year. DOE EPSCoR has awarded the Fuel Cells group
among the Ph.D. granting institutions in Alabama a total of $2.4 with matching support from research
(true partnership); expand the partnership to other institutions and the state. The grant will now end June
state institutions including other two year and four year 30, 2008.
colleges; include industry and government agencies in
n September 2006, Alabama DOE EPSCoR submitted
Alabama; enhance outreach to K-12 and undergraduates;
its state proposal on biofuel systems for the FY07
and develop summer programs and teacher training. Implementation Grant cycle, but it was not funded.
The proposed project creates an integrated, statewide
owever, for 2007, the DOE EPSCoR State
partnership.
Laboratory Partnership Program encouraged
he four centers selected for this round of RII-3 collaborations between researchers at the seven (7)
competition are the:
research institutions and Federal Laboratory personnel to
• Alabama Center for Nanostructural Materials (ACNM);
submit another infrastructure proposal. If funded, the
• Center for Environmental and Cellular Signal Transgrant will expand work of the current four (4) active State
duction (CECST);
Laboratory Partnership programs in the Alabama DOE
• Center for Optical Sensors and Spectroscopies (COSS);
EPSCoR program. The program cycle is three (3) years.
and
Each of the Alabama researchers will receive $438,000.

F

I
H

T
•

Center for Interdisciplinary Discovery via Engineered
Nanofabrication (CIDEN).
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NSF EPSCoR
Awards:

T

he goal of NASA EPSCoR is to develop academic
research activities that are long-term, self-sustaining,
and nationally competitive for non-EPSCoR dollars. The
ALEPSCoR NASA program is a full research program,
competitively selected in a field of interest to both NASA
and the State of Alabama.

T
I

he ALEPCoR NASA program began its seventh
year of funding in August 2007. Funding for FY07
support from NASA totaled more than $360,000.
n 2007, a new infrastructure program awarded funded
six projects in Alabama totaling $232,000. The award
is supplemented by funding for two students to represent
the NASA Undergraduate Research Scholars Program.

Trends show an overall reduction of federal funding
for basic research in the physical and engineering
sciences. To maintain U.S. competitiveness,
innovation and growth, federal funding for basic
scientific research must remain strong. Our
future, as a state and a nation, depends on it.
(2007 ASTRA, The Alliance for Science and
Technology Research in America.)

Co-Funding

I

n the past few years, Alabama
EPSCoR has been very successful
with these awards. In 2007, $6M in
Co-funding awards were received by five
of the seven research institutions. Two
companies received $ 50K each while a
small non-EPSCoR affiliated university
received $5,000 in grant funding.
With declining federal research dollars
across the board, Alabama continues to
demonstrate national confidence in its
research capabilities.

U.S. Department of Agriculture
(USDA) EPSCoR:

I

n 2007, Alabama USDA EPSCoR
was awarded $1,499,000 in research
funding, a substantial increase of
twenty-four percent (24%) from 2005.
However, when one looks at the majority
of Alabama’s USDA EPSCoR research,
all have immediate and significant
impact on the health and safety of world
producing food markets. For example: 1)
aquaculture; the cultivation of the natural
produce of water (such as fish or shellfish,
algae and other aquatic organisms); 2)
avian influenza; 3) food processing and
preservation; 4) salmonella in chickens;
and 5) maintaining the economic viability
of the small farm grower in the United
States.

Major Research
Awards for
Infrastructure
Building Become
Extremely
Critical When
National and
State Funding
Becomes Scarce
Decline of Federal
Funding for Scientific
Research in Pysical
Sciences and Engineering Over Past 30
Years (Adjacent: ASTRA
Annual Report, 2007).
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Other 2007 Proposals

NASA EPSCoR Cooperative
Agreement Notice (CAN)
Program

RII Center Directors have leveraged state funds with
other research based resources to supplement the GRSP
and increase participation in the program.

2.6 ALEPSCoR Graduate
Research Scholars Program

G

raduate students who represent the next generation
of researchers and innovators are critical to the
advancement of Alabama’s high tech human resource
capacity. To assist our institutions of higher education in
training this next generation of scientists and engineers,
investments are required to attract the brightest and
best scholars who will contribute to the state’s vision of
economic growth and prosperity.

We developed a low cost non-automated procedure to
rapidly annotate, close and express proteins without
use of robotic machinery. The approach is
much less time and personnel intensive.
- Ronny Hughes, Univ. of Alabama in Huntsville

I

n 2007, the Alabama Legislature increased the line
item appropriation to EPSCoR through the Alabama
Commission on Higher Education for the purpose of
funding a Graduate Research Scholars Program (GRSP).
Senator Steve French, a member of the EPSCoR Steering
Committee, was a major supporter of this effort. The
appropriation of $1M funded 53 exceptional graduate
students. Students are selected competitively by a team
consisting of one campus coordinator from each Ph.D.
granting institution in the ALEPSCoR Program and the
Center Directors from the four NSF EPSCoR Research
Infrastructure Improvement Centers of Excellence.

R

enewals will be granted each year subject to
satisfactory progress in a given year and available
funding. The goal of the ALEPSCoR GRSP is to invest
in Alabama universities to expand research output and
attract quality graduate students. The program objective
is to provide a highly trained workforce to fuel the growth
of high technology companies in Alabama.

The GRSP Program is intended to reward the best and brightest graduate
researchers with grant money through a competitive process.

The mission of the Alabama EPSCoR is to
foster the growth of research capacity and
capability in the State of Alabama in order to
make the institutions of higher education more
competitive for federal funding. A significant
element in building both research capacity and
he quality of work generated as part of the first two
capability is people and more specifically,
funding rounds (see adjacent) was both cutting-edge
graduate students.
and novel. Encouraged by the success of the program,

T
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Round 1
Institution

October 1, 2006-Sept. 30,
2008

AU

Larissa Parsley

CECST/Biology

AU

Bethany Harris

CECST/Biology

AU

Ke Jiang

AU

Erin Donovan

AU

Round 2
Institution

October 1, 2006-Sept.
30, 2008

3

AU

Larissa Parsley

CECST/Biology

3

6

AU

Bethany Harris

CECST/Biology

7

CECST/Biology

3

AU

Ke Jiang

CECST/Biology

3

CECST/Life Sciences

1

AU

Matt Dodson

Min Zhong

CECST/Biology

2

AU

Min Zhong

Center/Field of Study

District

Center/Field of Study

District

CECST/Life Sciences

3

CECST/Biology

3

CECST

6

AU

Yu Xiang

CECST

3

UAB

Sai Santosh Bangalore

UAB

Deepak Kini

CECST/Engineering

7

TU

Ester Haugabrooks

CECST/Agricultural

3

TU

Eunice Ndeqwa

CECST/Life Sciences

3

TU

Shantel King

CECST/Agricultural

3

AAMU

Kaye Knowles

CECST/Biology

5

AAMU

Renita Watkins

CECST/Molecular Biology

5

TU

Ivy Jones

ACNM/Material Sciences

3

TU

Ivy Jones

ACNM/Material Sciences

3

TU

Merlin Theodore

AAMU

Jean Michel Taguenang

ACNM/Material Sciences

3

TU

Mary Rogers

ACNM/Physics

5

AAMU

Jean Michel Taguenang

ACNM/Material Sciences

3

ACNM/Physics

5

AAMU

Bopha Chhay

ACNM/Material Sciences

5

AAMU

Bopha Chhay

ACNM/Material Sciences

5

TU

Wanda Jones

ACNM/Material Sciences

3

TU

Wanda Jones

ACNM/Material Sciences

3

UAB

Jonathan Williams

COSS/Physics

7

UAB

Jonathan Williams

COSS/Physics

7

UAB

No Soung Myoung

COSS/Physics

7

UAB

No Soung Myoung

COSS/Physics

7

UAB

Changsu Kim

COSS/Physics

7

UAB

Changsu Kim

UAB

Melissa Floyd

COSS/Chemistry

6

UAB

Samuel Owens

UAB

Andrew Gallian

COSS/Physics

7

UA

UA

Togawa Noburu

COSS/

7

UA

Hunter Hyche

COSS/

UA

Jejal Bathi

UA

Humberto Rangel

UA

Sergio Fabi

UA

Kimberly Michael

UAH
USA

COSS/Physics

7

COSS/Chemistry

6

Jejal Reddy

COSS/

6

UA

Noburu Togawa

COSS/

6

7

UA

Humberto Rangel

COSS/

6

COSS/

7

UA

Raju Seeth

COSS/Engineering Education/COSS/EMAP

6

COSS/

7

UA

Brad Wilson

COSS/Environmental Engineering

6

COSS/Physics/COSS-EMAP

7

UA

Kenya Goodson

COSS/Environmental Engineering

6

COSS/

7

UAH

Miranda Byrne

EASBC/Bioengineering, Biology, Chemistry

5

Miranda Byrne

EASBC/Bioengineering, Biology, Chemistry

5

UAH

Randall Wilson

EASBC/Chemistry

4

Brian Adams

EASBC/Biochemistry and Life Sciences

1

USA

Danalea Skarra

EASBC/Life Sciences, Biochemistry

1

UAH

Randall Wilson

EASBC/Chemistry

5

UAB

David Johnson

EASBC/Biomedical Eng., Computer Sci.

6

USA

Danalea Skarra

EASBC/Life Sciences, Biochemistry

1

UAH

Ronny Hughes

EASBC/Bioengineering, Chemistry, Life Sci.

5

UAB

David Johnson

EASBC/Biomedical Eng., Computer Sci.

6

UAH

Ronny Hughes

EASBC/Bioengineering, Chemistry, Life Sci.

5

Our studies discovered a protein that regulates
signaling within the body and represents a new
target for anti-tumor drugs. The discovery may
prove extremely useful for the
treatment of human cancer.
- Danalea Skarra, University of South Alabama

Advances in science when put to
practical use mean more jobs, higher
wages, shorter hours, more abundant
crops, more leisure for recreation, for
study, for learning how to live without the deadening drudgery which has
been the burden of the common man
for ages past. Advances in science will
also bring higher standards of living,
will lead to the prevention or cure of
diseases, will promote conservation
of our limited national resources, and
will assure means of defense against
aggression. But to achieve these
objectives - to secure a high level of
employment, to maintain a position
of world leadership - the flow of new
scientific knowledge must be both continuous and substantial.
Dr. VANNEVAR BUSH,
Office of Scientific Research and
Development,
Washington, D. C.
July 1945
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Alabama’s Research Scholars for 2007

2.8 Highlights of the
ALEPSCoR Louis Stokes
Minority Alliance Program

Statistics Show Outreach Increased Diversity
As a result of ALEPSCoR diversity activities, in 2007 the
program was comprised of 62% male and 38% female;
45% white, 30% African-American, 2% Pacific Islander,
15% Asian, and 1% American Indian out of the 355
program participants. Only 1% of the program population
is Hispanic. By comparison to the State of Alabama
general population, whites make up 71.4%, AfricanAmerican 26.4%, Pacific Islander <0.5%, Asian 0.8%, and
American Indian 0.5%. Hispanics represent 2.3% of the
State’s population. Females make up 51.5% while males
represent 49.5%. These statistics indicate that diversity
efforts have worked to recruit African-Americans into the
state’s leading bioscience/nanotechnology research groups
at our major research institutions, most notably attributable
to the efforts of participants at the HBCU component
colleges and LSAMP. Still, some ground remains to be
gained: the population of women is lower than desired.
Additionally, the Hispanic population is expected to
increase in Alabama over the coming years. Accordingly,
future recruitment efforts will include efforts geared toward
targeting participants from these groups.

T

he University of Alabama at Birmingham was the
lead institution for the UAB EPSCoR Summer
Research Program from 2005 - 2007. Auburn University,
Tuskegee University and the University of Alabama in
Huntsville were partner institutions in 2005 and 2006,
and Alabama A&M University, Auburn University and
the University of Alabama in Huntsville in 2007.

Q

ualified LSAMP students participated in the program
for eight weeks during the summer semester.
Participants were required to be enrolled in two courses
and have at least a 3.0 GPA. Each intern was required
to identify a research mentor and participate in research
activities. Proposed research had to be in the student’s
major or minor of concentration. Research mentors
arranged student work schedules lasting a minimum of
four hours per day.

A

LEPSCoR LSAMP participants were required to
prepare a poster presentation of their research
activities at the ALEPSCoR/LSAMP Summer Conference
Program held at the end of July 2007 at UAB. Research
mentors assisted with the preparation of the exhibit.
Individual participants were required to prepare all
displays and no joint displays were allowed. Each student
participant received tuition and fees for two courses, room
and board plus a stipend and were awarded a certificate
of completion at the summer conference. A participant
summary for 2005, 2006, 2007 is shown below.
Institution
AAMU
AU
TU
UAB
UAH
Total

2005

Scholars
3
2
2
2
9

2007 ALEPSCoR LSAMP Summer Conference
2006

Interns

Scholars

3
1
4

5
3*
2
3
13

Interns

3
3

16

Scholars
3
5
1
3
12

2007

Interns

8
3
11

Total
3
13
5*
19
12
52

Alabama EPSCoR Outreach Initiative

T

he ALEPSCoR Outreach Initiative (AEOI), currently
under development, will address outreach, education, and
diversity concerns. The program is planned as a coordinated
statewide initiative vital not only for addressing barriers to
state research competitiveness, as described in the State Plan
2010, but also to develop student interest and suitably trained
scientists and engineers with the appropriate STEM training.
With respect to synergistic STEM efforts, the AEOI will be
dedicated to identifying and recruiting students into STEM
fields through the following:

T

•
•
•
•

Developing and introducing nanobiotechnology pedagogy;
Providing teacher training and professional development hours;
Serving as a clearinghouse for nanobiotechnology research; and
Encouraging collaborations to address pipeline issues.

o accomplish this, AEOI will (1) support RII Centers
with their education, outreach, and diversity programs;
and (2) align AEOI as a State of Alabama Math Science
Technology Initiative (AMSTI) Affiliate. Other existing
ALESPCoR programs are being examined for inclusion as
part of a “layered AEOI program” to determine the potential
for logical fit with AMSTI efforts. These include, but not
limited to:
•
•
•
•
•
•

Teaching Enhancement Awards (TEA) program brings multiple
high school science teacher-student teams to laboratories
Research Experiences for Undergraduates (REUs) students from
across the state work on developing research topics.
Research based experiment designed for inclusion on Science-inMotion (SIM) vans serving all 11 regions of Alabama.
Expanding summer training programs for high school and
undergraduates with emphasis on recruiting LSAMP students.
Support of female and minority junior faculty/investigators.
Diversity activities to reach out to the underserved K-12 and
community college systems with programs such as Science on
Saturdays, Math-Science Circles, and a Partnership Building
Program that will encourage teacher and student participation in
RII Center activities.
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2007 Participants

2.9 Workshops:
Gulf States Forum

State EPSCoR Conference
2007

I

n response to the terrible impact and devastation of
Hurricane Katrina on the Louisiana, Mississippi, and
Alabama Gulf Coasts, NSF EPSCoR leaders, including
Dr. Sherry Farwell and Dr. Jim Gosz, identified funding
for researchers to investigate preparation and recovery
science related to such natural disasters.

M

oney was provided to develop discussion topics
for a conference later held August 2007 in
Biloxi, Mississippi. Faculty members from Colleges and
Universities across Alabama, Mississippi, and Louisiana
attended. The team discussed issues and met with
researchers from the Dauphin Island Sea Lab (DISL) to
coordinate assessment activities with their study of the
impacts of Hurricane Katrina.

T

he outcome of the forum was to convene a group
of research faculty in early 2008 who have interest
and expertise in coastal engineering, both the modeling
and infrastructure protection. The team is compiling
pre-proposals for submittal to the NSF Strength Based
Research Center. Proposals will include a submittal
for a Virtual Tri-State Center as part the new NSF
CyberInfrastructure Initiative.

T

he 2007 AL EPSCoR State Conference included
highlights from all Federal EPSCoR Agency Programs.
One of the highlights of the meeting was the presentation
by Mr. Jim Hudson of Hudson Alpha Institute for
Biotechnology as collaborator of the soon to be graduated
Extended Alabama Structural Biotechnology Consortium
(EASBC) sponsored by the NSF EPSCoR RII Program.
Dr. Hudson discussed the progress of the Cummings
Research Park (CRP) and the creation of the 120-acre
biotechnology site called the CRP Biotech Campus. The
new development has a $50 million commitment from
the state and is nearing $80 million in private investments
that together will help create 900 direct new jobs. Dr.
Edward Meehan, Director of the EASBC, illustrated
how the interactions of his Center of Excellence with the
Hudson-Alpha Institute of Biotechnology will eventually
lead to funding self-sustainability of his Center.

NSF EPSCoR Program Officer
Site Visit

D

r. Denise Barnes visited the ALEPSCoR program
research centers across the State over a three day
period in October 2007. Dr. Barnes’ evaluation of the
research and participants was extremely positive. As
part of her visit, she imparted words of advice to the
ALEPSCoR community that included: Continue to
put science first!; Engage the population of the state;
Establish real collaborations; Link research to State
Science & Technology Plans; Introduce new blood
through succession planning; Support competitiveness;
Involve leaders in managing clusters and pipelines of
people mentored; Ensure that well developed evaluation
plans are followed; Involve diverse leadership from the
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2007 Meetings
Meetings below are a few of
those sponsored annually
and attended by ALEPSCoR
Participants

State Meetings

• NSF RII Directors Meeting, Jan. 11
• SBIR/STTR Small Business Meeting, January 29-31
• Steering Committee Meeting, UAH, February 12
• Annual Meeting, UAH, February 13
• LSAMP Conference, UAB, March 5
• NSF RII Center Directors Meeting, UAB, April 30
• Steering Committee Meeting, USA, June 11
• NSF RII Center Directors Meeting, UAB, August 30

National NSF EPSCoR
Conference

• Denise Barnes visit, AAMU, UAH, UAB, AU, Oct.. 15-17
• DOE Internal Advisory Committee Meeting, Oct. 18
• Steering Committee Meeting, TU, Oct 24

A

successful Alabama delegation was present for
the NSF National EPSCoR Conference that was
highlighted by State Senator Steve French’s talk on the
Role of Research in Economic Development. Senator
French compared the EPSCoR to the federal “No Child
Left Behind” providing a new name and definition for
the program of “No State Left Behind” with respect to
federal supported research funding and developing human
and other infrastructure capabilities and capacities.

T

he conference included a number of educational
events including an Alabama Student Competition
and a trip to the National Energy Laboratory. Hawaii’s
Gateway Energy Center pictured below serves as an
Ocean Science and Technology Park housing research,
development, and demonstration facilities.
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National Meetings
• Science & Technology Meeting, Boston, MA, Jan 18-19
• EPSCoR/IDEA Conference, D.C., March 5-7
• Regional Grants Conference, OK City, OK, Mar. 19-20
• NSF Program Administrator’s Meeting, D.C., May
15-17
• DOE EPSCoR Annual Meeting, Golden, CO, July 23-25
• NSF National EPSCoR Conf., Waikoloa, HI, Nov. 6-9

2.0 OVERVIEW AND PROGRAM
HIGHLIGHTS

State, State Institutions; and EPSCoR. Advance education
and collaboration; Make use of cyberinfrastrucure;
Market to the President’s Science Advisory Committee
(SAC) and request the Governor present it to the SAC.

in Science and Engineering was awarded to four AAMU
researchers: Professor Anup Sharma, Professor Andrew
Scott, Professor Kaveh Heidary, and Professor Teferi
Tsegaye.

2.9 Alabama EPSCoR
STTR/SBIR Program

T

he Small Business Technology Transfer/Small
Business Innovative Research (STTR/SBIR)
conference was held on January 29-30, 2007 at the
Knight Center at Alabama A&M University. Sponsored
by Alabama EPSCoR, DOD, NASA, NSF, SAIC,
Boeing, Huntsville Chamber of Commerce, AMRDEC
and AAMU Research Institute. Its main goals were to
provide information to small businesses and university
researchers seeking funding for exploratory projects
and to give networking opportunities for partnering
business ideas with research activities. Representatives
from various groups, including educational institutions,
small businesses, local and federal governments, large
corporations and other organizations attended the
conference.

D

r. Daryush ILA, Director of the Center of Irradiation
of Materials in the Physics Department at AAMU,
has been coordinating the STTR/SBIR Conference for
the past seven years. This year’s conference provided
valuable information on the initiation and building of
projects and partnerships by SBA Managers, Small &
Disadvantaged Business Utilization Specialists, Small
Business and HBCU/MI Program Managers at DARPA,
DOD, MDA, ARRDEC, ARL, NIH, NASA, NSF, and
DOE. In addition, the conference focused on small
business banking solutions and legal advice concerning
intellectual property for educational institutions.

From left, Ms. Sheri Powell, Alabama EPSCoR; Dr. T. Merriweahter-Orok, Alabama
A&M Vice President for Research; Dr. R. Jennings, AAMU President ; and Dr. D. ILA.

A

s part of Dr. ILA’s efforts to improve AL DEPSCoR
activities, he began sponsorship of the annual
Small Technology Transfer Research (STTR) and Small
Business Innovation Research (SBIR) workshops to help
train and introduce researchers in the state to the process
of winning Department of Defense monies in these
areas. The STTR/SBIR workshops have been successful,
Alabama researchers receive approximately 2% of
national budgets according to published data. A table
indicating success is shown on the adjacent page. The
rofessor Dorothy W. Huston, Professor Lawrence programs include agency sponsorship from all STTR/
R. Holland and Professor Robert Lee Zimmerman SBIR programs including NASA, NSF, USDA, and EPA.
were recognized with Lifetime Achievement Award for More information about the STTR/SBIR programs can
their service to AAMU; and the James Zimmerman be found at http://www.sba.gov/SBIR/indexsbir-sttr.
Award for outstanding, interdisciplinary scientific work html.

P
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2007 Annual Conference
Attendees

S

BIR is a highly competitive program that encourages
small business to explore their technological
potential and provides the incentive to profit from its
commercialization. By including qualified small businesses
in the nation’s R&D arena, high-tech innovation is
stimulated and the United States gains entrepreneurial
spirit as it meets its specific research and development
needs.

Small Business Technology
Transfer Program (STTR))

S

TTR is an important small business program
that expands funding opportunities in the federal
innovation research and development arena. Central to
the program is expansion of the public/private sector
partnership to include joint venture opportunities for
small business and the nation’s premier nonprofit research
institutions. STTR’s most important role is to foster the
innovation necessary to meet the nation’s scientific and
technological challenges in the 21st century.

Qualifications: Small businesses
must meet certain eligibility
criteria to participate in the
SBIR/STTR program:
• American-owned and
independently operated
• For-profit
• Principal researcher employed
by business
• Company size limited
to 500 employees

Each year, eleven federal departments
and agencies are required by SBIR/
STTR to reserve a portion of their
R&D funds for awards to small
businesses. Agencies: Dept. of
Agriculture; Dept. of Commerce;
Dept. of Defense ; Dept. of Education;
Dept. of Energy; Dept. of Health and
Human Services; Dept. of Homeland
Security; Dept. of Transportation;
Environmental Protection Agency;
National Aeronautics and Space
Administration; and National
Science Foundation

Alabama SBIR / STTR Performance

SBIR

STTR

(Last Year Awards Data Available from STTR/SBIR Office for 2004)
Phase 1
Phase 2
National Total
89 Awards
40 Awards
348 Awards
$9 Million
$27.7 Million
$2,000 Million
Total $35 Million
9 Awards
3 Awards
842 Awards
$1.6 Million
$2.2 Million
$208 Million
Total $3.8 Million
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Small Business Innovation
Research Program (SBIR)

7.10 CONCLUSIONS: EPSCOR FUNDING and NON-FEDERAL SUPPORT

T

he total amount of financial support required to meet each state’s EPSCoR objectives will depend upon its size, the
number and type of Science and Engineeriing (S&E) projects designed for enhancement, the current status of its
research environment, and the scope and magnitude of the proposed improvements. Increased local support of S&E
research and training is imperative. To prevent serious consequences for state researchers’ abilities to be eligible for these
awards, these funds are critical to sustainability and growth.

S

ignificant state commitment is necessary to sustain the EPSCoR activities and to provide concrete evidence to NSF and
the other agencies that the State is willing to invest in these activities and in research. Continued state support ensures
EPSCoR Federal funding will continue to be available for our scientists and demonstrates a willingness on the part of the
State of Alabama to make a full commitment to building research capabilities to support state economic development.

T

he Alabama EPSCoR has been recognized by the sponsoring Federal agencies as one of the best programs
of its kind in the United States. Consequently, we urge the Alabama Commission on Higher Education to
continue support for Alabama EPSCoR. Funding received will allow the program to implement its expanded
core program to continue building our infrastructure and expertise in areas of scientific importance to the state
and the nation. A strong commitment for EPSCoR is a sound investment for our State’s future.

F

Y07 Outcome and Progress Data for the NSF EPSCoR RII Program shown in adjacent images. Data from other
programs and projects supported can be found in “Supplemental Documentation” section of this report.
2007 EPSCoR Participants by Centers of Excellence

2007 Progress
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PROGRAM DETAILS

SUPPLEMENTAL DOCUMENTATION

Alabama Department of
Defense EPSCoR

DEPSCoR Overview

T

he Defense EPSCoR program was first authorized in
the FY 1995 Defense Department Authorization Act.
urrently Alabama is ineligible to compete for DEPSCoR grants are administered through the Army
Alabama Department of Defense EPSCoR (AL Research Office (ARO), the Office of Naval Research
DEPSCoR) funding. However, ALEPSCoR Executive (ONR), and the Air Force Office of Scientific Research
Director, Dr. Daryush ILA, is working with National (AFOSR), and DEPSCoR proposals are funded only if
leaders to reestablish Alabama’s competitive status in the they provide the Defense Department with research in
areas important to national defense. Funded grants have
program.
resulted in innovative research, patents and peer-reviewed
ligibility is based on the amount of Department
articles.
of Defense (DoD) funding received by a state.
DEPSCoR Eligibility Criteria to be considered for a Share of National DoD Budget
state’s a research institutions to apply are based on the
.S. security and battleground superiority increasingly
following:
depend upon strong science and technology. From

C

E

A

1. Eligible States are EPSCoR States meeting the
NSF established State Committee Formula
2. The Formula Used is: Sa < (Na/50)*.6
3. A state’s average DoD R&D obligations for
last three data years = Sa
4. The National average DoD R&D obligations
to IHE for last three data years = Na

state applying for DEPSCoR funding, must also
demonstrate their commitment to developing DoD
research base and improving science and engineering
research and education programs at institutions of
higher education by providing a 50% cost match on all
proposals.

A

labama researchers from our institutions of higher
education have statistically performed well as part of
the national DEPSCoR competitions, typically accounting
for over 10% of the total awards.

U

defenses against IED’s to the electronic battlefield, to
advanced communications systems, our nation’s safety
depends upon advances made possible through research
on materials, lasers, fiber optics, precision guidance
systems, sensor development, etc.

Share of National DoD Budget

D

oD research accounts for more than one-third of all
funding for engineering research and provides 70%
of all federal funding for mechanical engineering, 60%
for electrical engineering, 42% for materials engineering,
29% for computer sciences and 28 % for oceans sciences.
It also provides funding for research on infectious diseases
and injuries associated with battlefield conditions.

FY08 Budget Increase Request

T

he FY 2008 budget request for DOD basic research
is $1.43 billion, a reduction of 8.7 percent from
the FY 2007 level of $1.56 billion. Several academic
organizations are recommending $1.72 billion, which is
consistent with the National Academies’ report, “Rising
Above the Gathering Storm”.
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T

he President’s FY08 budget request represents
a 8.7% decrease over FY07 funding. Despite
recommendations in the National Academies’ Study,
“Rising Above the Gathering Storm” and other reports
to the effect that funding should be increased to ensure
we have technologies necessary to secure our nation
in future years. One of the victims of the constrained
2 budgets is the DEPSCoR program, which DoD is
recommending be cut from $9.532 million in FY 2007 to
$5.878 million in FY 2008. This is a far cry from the $20
million appropriated in the FY 95-99 periods and the $25
million appropriated in FY 2000 (EPSCoR Coalition).

DEPSCoR, first authorized in l995, seeks to ensure
a broad base of defense R&D research support and
capability throughout the nation by funding peerreviewed research proposals in defense-related
research areas in 24 states that would otherwise
likely have very limited participation
in activities.
Federal R&D activities tend to be highly
concentrated in a few states and without some
mechanism, such as DEPSCoR, to broaden
participation and the use of research capacity and
expertise throughout the country, about half the
states will have extremely limited opportunities to
pursue DOD research.
DEPSCoR supports research in areas identified
by the Air Force Office of Scientific Research
(AFOSR), Army Research Office (ARO) and Office
of Naval Research (ONR).

EPSCoR Coalition Concerns

T

he EPSCoR Coalition of States is concerned about
the DoD administration’s stated intent to terminate
DEPSCoR, by moving DEPSCoR funds to the National
Defense Education Program (NDEP). The Coalition
supports the DoD request for increases in NDEP, this is
no substitute for research support or for the DEPSCoR
program which broadens our nation’s research base.
NDEP increases should not come at the expense of
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Alabama Universities and
Educational Institutions
brought in $14.6 M in
DoD funding as part of the
national $2.1 billion State
R&D funding received.

3.0 DoD EPSCoR

Preparing for Budget Cuts

systems to make and use hydrogen in fuel cells, a major
new effort to study nanostructured electrocatalyts for
PEM fuel cell electrodes has continued. The major focus
has been synthesis of Pt alloy nanoparticles by surfactant
he Alabama DOE EPSCoR program is the central templating techniques and depositing them on boron
coordinating unit responsible for energy-related doped carbon supports.
research and human resources development issues
he current Alabama DOE EPSCoR Nanostructed
for the state. Dr. Gary April serves as the program’s
Catalysts for Fuel Cells Research Cluster applied for
associate director at The University of Alabama located and was granted a one-year no-cost extension, extending
in Tuscaloosa.
the program until June 30, 2008. DOE EPSCoR awarded
t is critical that we address energy issues in Alabama’s the Fuel Cells group a total of $ 2.4 million with matching
economic development efforts. Alabama’s rich energy support from research institutions and the state.

DOE EPSCoR
Implementation Grant

T

T

I

diversity attracts industrial development and improves FY 2008 Implementation Grant
economic growth necessary to achieve a national
OE EPSCoR did not fund the Alabama EPSCoR
competitive posture. The growth of our energy resources
submission in 2007 entitled, “Elucidating the
are based on its wise and profitable use.
Fundamentals of Biofuel Systems: Feedstocks, Conversion,
labama universities strive to provide the educational, and Combusion”. In July 2007, an email was submitted to
research and development leadership necessary the seven Alabama Ph.D. granting institutions calling for
to broaden the state’s economic base. Significant levels draft copies of a full proposal. Draft proposals were due
of research and educational opportunities in all energy in to the Alabama EPSCoR Office on Aug. 31, 2007.
areas are found at the state’s seven major Ph.D. granting
ix proposals (three new and three previous from 2006)
universities.
underwent a national peer review rating the proposals
Current Implementation Grant – Fuel Cells on technical merit. The DOE EPSCoR Internal Advisory
Committee (IAC) selected two meritorious proposals
Research
and submitted their recommendations to the Alabama
he Nanostructured Catalysts for Fuel Cells began in
EPSCoR Steering Committee. The Steering Committee
July 2004 and involves highly interdisciplinary and
selected the Nanostructure-Enhanced Phase Change
intercampus research. For fiscal year 2007, 9 faculty and
Materials (NEPCM) Tailored for Energy Efficiency,
8 graduate students participated in Federal Laboratory
High-Power Electronics, Thermal Storage/Comfort and
research in collaboration with Argonne National
Building Materials Applications. If selected for funding
Laboratory. Two research institutions in Alabama
this research cluster will be based at Auburn University.
participated: The University of Alabama and Alabama
The project also includes faculty from The University of
A&M University.
Alabama, Auburn University at Montgomery, Tuskegee
ork continues on novel bipolar plate and proton University (HBCU) and the University of South Alabama.
exchange membrane (PEM) materials. However, The next cycle of funding is anticipated to begin in July
recognizing the ubiquitous presence of catalysis in 2008.

A

D
S

T

W
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DOE EPSCoR State/Laboratory Partnership
Awards

T

he Alabama DOE EPSCoR State/Laboratory
Partnership Program encourages collaborations
between researchers at the seven research institutions and
Federal Laboratory personnel. In 2007, there were three
active State Laboratory Partnership programs in Alabama.
The following is an overview of their research.

T

his year (Jan. 2008), Dr. Allen Landers, in the
Department of Physics at Auburn University, is in
his second year of a three year DOE EPSCoR Laboratory
Partnership Award entitled Detailed Investigations of
Interactions Between Ionizing Radiation and Neutral Gases.
This $448,923 grant is for a program in collaboration with
Lawrence Berkeley National Laboratory to investigate
fundamental atomic and molecular physics phenomena
by combining the capabilities of the Advanced Light
Source, a synchrotron source of intense tunable x-rays,
and a powerful measurement technique known as Cold
Target Recoil Ion Momentum Spectroscopy. Dr. Landers
and his collaborators are studying the basic interactions
that underlie the chemistry and photochemistry that make
up the world around us. Examples of recent publications
include direct measurement of the rearrangement of
individual molecules that takes place in a few millionths
of a billionth of a second (femtoseconds), as well as
exploring the influence of controllable decoherence
of the simplest natural two-slit quantum system, the
hydrogen molecule.

Alabama’s annual natural gas production accounts
for more than 1 percent of total U.S. output. More
than one-half of this production typically comes from
offshore wells, and more than one-third comes from
coalbed methane deposits (unconventional natural gas
found trapped within coal seams) in the Black Warrior
Basin and the Cahaba Coal Field.
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4.0 DoE EPSCoR

T

he State/Laboratory Partnership Awards are for
a period of one to three years. Maximum funding
for these grants is $150,000 per year. A minimum of
10% state matching funds (cash or in-kind) is required.
DOE EPSCoR has placed a high priority on integrating
the scientific manpower development with the research
component of the program. In addition, it is promoting
strong research collaboration and training of students at
DOE national laboratories where unique and world-class
facilities provide access to state-of-the art equipment.
This program is science-driven and supports the most
meritorious proposals based on peer and merit review.
Workshops and discussions are regularly held with
representative scientists from EPSCoR states to acquaint
them with the facilities and personnel at the DOE
laboratories.

regions of parameter space in which PLMIF gives a net
positive power output.

DOE EPSCoR Researchers

D

r. Jason Cassibry, at the University of Alabama in
Huntsville, began an in-depth analysis of plasma
liner driven magnetoinertial fusion (PLMIF), an advanced
fusion concept which holds the promise for safe, clean,
affordable, and abundant energy production. The project
utilizes smoothed particle hydrodynamics (SPH) in
modeling of the PLMIF system. SPH is a new modeling
technique that predicts the behavior of the hot gases
that comprise the fusion concept. It was confirmed that
SPH could successfully capture incoming and reflected
shock characteristics for imploding liners in cylindrical
and spherical geometries. This is arguably the most
critical part of the entire program, and makes the threeyear effort a resounding success. It was also verified
that MACH2, a two dimensional magnetohydrodynamic
code, can accurately model gasdynamic implosions with
spherical symmetry. Thus, two very different modeling
approaches predict the same answer that has provided
much confidence in the capabilities of the research
cluster.

D

R

ichard McNeider, at the University of Alabama
in Huntsville, is researching the reduction of
the diurnal temperature range (DTR). It is the most
significant signal in the recent climate record, yet its
cause is not clear. UAH will collaborate with DOE
scientists at Brookhaven National Laboratory (BNL)
and Pacific Northwest National Laboratory (PNNL)
to examine the increase in downwelling radiation due
to condensational growth of hygroscopic aerosols in
the nocturnal boundary layer. Previous high-resolution
boundary layer modeling studies showed that this effect
could increase downwelling radiation by 13-20 W m-2.
Thus, regional and global changes in aerosol burdens
might make this affect a significant climate-forcing factor
in explaining DTR damping. This study will conduct
modeling and observational studies to quantify this effect.
Huntsville, Alabama is an ideal site for the program,
because it routinely experiences high relative humidity, in
conjunction with some of the highest regional average
aerosol loading in the U.S; and because it exploits unique,
new, and comprehensive observational and modeling
capabilities at UAH.

uring development, it was verified that SPH and
MACH2 could be applied directly to study ignition
physics in PLMIF. A converging shock model was used to Human Resource
qualitatively determine the necessary scale size needed to Development
make the fusion concept successful. The results indicate
that reasonable initial conditions yield fusion plasmas of
the order of 1 meter, which strengthens the argument Travel and Enhancement Grant Program
that PLMIF is an attractive approach to fusion energy.
wo programs form the foundation for the Alabama
DOE EPSCoR HRD program, the travel grant
n addition to hydrodynamic modeling, it was
determined that the amount of energy redeposited in program and the enhancement grant program. These
the fusion target was due to high-energy fusion products. programs are intended to help cover the costs incurred
This is important because it helps to determine conditions by young Alabama researchers seeking an opportunity to
in which the fusion plasma will self-ignite. These results visit a Federal Laboratory for the purpose of establishing
were used to develop power balance charts to indicate the collaborative research, on-going joint research, and/or

I

T

28

Alabama DOE EPSCoR State/Lab Partnership Awardees
Inst.

Project Title

Annual Amt.

Total Award

Landers

AU

Detailed Investigation Of Interactions
Between Ionizing Radiation And Neutral
Gases (Doe Partnership Award)

$137,183

$448,923

April

UA

Nanostructured Catalysts For Fuel Cells

$50,000

$300,000

7/1/04 - 6/30/07

Stancu

UA

Mini-Boone Neutrino Physics At The
University Of Alabama

$5,089

$193,170

2/1/04-1/31/07

Lane

UA

Doe Fuel Cells

$127,500

$1,950,000

$138,000

$420,068

$131,250

$450,000

$589,022

$3,762,161

Cassibry

UAH

McNider

UAH

Theoretical Investigation Of Plasma Jet
Driven Magnetoinertial Fusion Using
Smooth Partical Hydrodynamics
Radiative Effects Of Hygroscopic Aerosols
In The Stable Nocturnal Boundary Layer
With Implications For Climate Trends
Total

Period of Performance

11/15/04 - 11/14/07

utilizing laboratory equipment. Awards are made up to
$5,000. A 1:1 match (cash or in-kind) is required and is
provided by the researcher’s home institution at the time
the award is made.

I

n 2007, funding by the Alabama DOE EPSCoR
program allowed six researchers from UA, UAH, AU to
travel to Federal Laboratories across the nation and four
researchers to participate in laboratory related conferences
either discussing papers or posters. The following table
indicates totals for the entire project (2001-2007, with nocost extension to June 30, 2008).
Alabama DOE EPSCoR Participants FY07
Federal Labs

Researchers (PIs)

GraduateStudents

Undergraduate Students

ANL

13

6

-

LANL

-

-

1

NETL

1

-

-

ORNL

11

5

-

SNL

1

-

-

Conferences

16

5

-

42

16

1

TOTAL

DOE’s EPSCoR supports the program’s overarching mission is to advance the national,
economic, and energy security of the United
States; to promote scientific and technological
innovation in support of that mission; and to
ensure the environmental cleanup of the national nuclear weapons complex.
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4.0 DoE EPSCoR

Name

T

F
T

he Experimental Program to Stimulate Competitive
urther general information about EPSCoR and links
Research (EPSCoR) focuses on those states that
to other Federal Agencies EPSCoR programs can be
have historically received lesser amounts of Federal found at http://www.nsf.gov/dir/index.jsp?org=EHR/.
research & development funding and have demonstrated
he localized nature of many environmental problems
a commitment to develop their research bases and to
demands that highly qualified researchers in all
improve the quality of science and engineering research regions of the country take part in EPA research. In fact,
conducted at their universities and colleges.
many of the EPSCoR states have significant agricultural
PA’s EPSCoR, created in 1991, uses the model and natural resource bases in their economies and face
developed by the National Science Foundation some of the more severe environmental issues, especially
to assist researchers in less-intensive research states in the supply of clean, fresh water.
participate in the EPA START program. EPSCoR is a
or FY07, no projects were funded in Alabama and the
merit-based program where all awards are based on a
program was only able to contribute to 20 projects
competitive, peer-review process.
nationally.

E
T

he EPA EPSCoR program funds proposals from
EPSCoR states that are in response to EPA STAR
solicitations (see http://www.epa.gov/ncer/rfa/), pass
peer review, and fall near the cutoff for funding by the
reviewing program. This mechanism operates internally
within EPA and does not require any action on the part
of the applicant.

F
E

PA EPSCoR is an earmark program. The EPA budget
falls under the Dept. of Interior. The economic
situation with the country has meant no increases for many
budgets, therefore, EPA EPSCoR has been unfunded for
the past two years. The program budget has been low
for many years, typically at $2 million per year. However,
the money was put to good use helping to support inhe goal of the EPA EPSCoR program is to fund part research performed at our universities. Alabama
high quality research while allowing investigators to has historically benefited from these funds, providing
gain experience in the competitive grants process and to seed funding for a number of centers that were able to
become familiar with the EPA STAR program. EPA plans develop: UA Freshwater Studies, and AU Climate Change
to use its limited EPSCoR resources through this process Program. An appropriation of $3 million has been made
and will no longer issue separate EPSCoR solicitations.
by the EPSCoR Coalition of States for 2008.

T

EPA EPSCoR Operates in 22 States Listed Below
Alabama
Hawaii
Louisianna
Nebraska
Oklahoma
West Virgina

Alaska
Idaho
Maine
Nevada
South Carolina
Wyoming

Arkansas
Kansas
Mississippi
New Mexico
South Dakota
Puerto Rico
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Delaware
Kentucky
Montana
North Dakota
Vermont
U.S. Virgin Islands

T

he primary goal of the Alabama EPSCoR programs
is to compete successfully for federal resources at a
level of EPA funding equal to the average for the nonEPSCoR states with populations similar to Alabama.
One of the objectives of the recent phase IV proposal
was to increase EPA funding to the national per capita
average. Based on projections, it was determined that this
will require approximately a 25% increase over previous
levels of EPA funding to the state. Specific objectives
related to improving the State’s human resource base are
to focus on increasing the quality of graduate students
while also initiating modest programs to strengthen the
research faculty base and to involve undergraduates
and high-school students in environmental research
and education. Statewide conferences are also used to
stimulate collaborative relationships among the State’s
institutions involved in environmental research.

B

arriers to environmentally related research in
Alabama include:
lack of funding, lack of
equipment and technical support, low graduate stipends,
lack of start-up packages for young faculty, lack of new
faculty positions, existence of high teaching loads, and
lack of environmentally dedicated leadership. Industry
surveys indicate the need for closer interaction with
university faculty, better cooperation and communication
among all entities, and a need for leadership to enhance
environmental research and education.
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5.0 EPA EPSCoR

T

he Alabama EPA EPSCoR mission statement
includes the following: AL EPA EPSCoR is
committed to fostering interdisciplinary and collaborative
environmental research clusters across departments,
colleges, and institutions that can synergistically enhance
the research, infrastructure, economic development, and
human resources development in the state. The primary
goals of the Alabama EPA EPSCoR program are: 1)
to develop environmental science and engineering
components by strengthening the statewide infrastructure
needed to remove barriers, 2) to provide support for
selected environmental research areas and programs,
and 3) to improve the State’s human resource base for
environmental science, engineering, and education.

National NASA EPSCoR
Program Mission

R

esearch Areas Identified and Proposed for
Study: 1. Advanced Remote Sensing for Improved
Crop Production in Alabama, 2. Nanotechnology:
he NASA EPSCoR mission is:
Interdisciplinary Materials Research in Controlled
Synthesis and Nanoscale Characterization of
o increase the understanding, assessment, Carbon Nanotubes, and 3. Chemical and Biological
development and utilization of space resources and Microelectromechanical “Smart” Sensor Arrays. Expected
benefits to the state from the proposed research programs
provide a strong education base.
under these areas include development of remote sensing
o promote partnerships and cooperation among
based products of direct usefulness to Alabama’s farmers
universities, federal, state, and local governments,
and space industry as well as participation in the next
and aerospace related industries.
technological revolution.
o provide a university based network responsive to
rimary benchmarks are measured by increases
the nation’s aerospace needs.
in federal funding and an increasing share of
he Alabama NASA EPSCoR program builds upon the U.S. total. State EPSCoR meetings will provide
existing strengths within the State, using facilities and opportunities for increased collaboration, program review,
personnel at the Space Grant Universities and at NASA, and discussions with governmental officials. General
Marshall Space Flight Center (MSFC) but extending guidance is provided by the Alabama NASA EPSCoR
these to a new set of teachers, researchers, students, and Technical Advisory Committee. The overall objectives of
industrial collaborators. The Alabama NASA EPSCoR the Program is to move various individuals, or groups of
individuals toward competitive independence in terms of
research funding. Metrics to be used include: 1. refereed
Goals of Alabama’s NASA
papers, both published and submitted, 2. talks given
EPSCoR program
(with preference for national or international venues), 3.
proposals submitted, 4. proposals accepted, 5. graduate
students mentored, 6. graduate students graduated, 7.
he goals of Alabama NASA EPSCoR are:
other activities in infrastructure-building will also be
recorded, such as undergraduate research experiences,
o effect a permanent increase in the national high school and public outreach, special courses or classes
competitiveness of Alabama’s basic research given, workshops held, extension agents and farmers
programs in targeted areas.
trained, etc.
o enhance research areas which already have strength
and which are closely related to special needs of
Alabama.

T
T
T
T
T

P

T
T
T
T

o provide the basis for continuing expansion of basic
research in Alabama in the post-EPSCoR era.
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2006 - 2007 Reported Benchmarks and Successes
Patents
$510,000

Consortium Grant NCC5-580:

$340,000

Nanofiber Array NNM055A30C-SBIR:

$55,069

Photonic Microcantilever Arrays NSF:

$2,500,000

Pending SBIR Microcantilever Sensors:

$190,000

Total:

Name
Johnson
Flowers
Camata
George
Gou
Stanishevsky
Olcmen
Marzen
Paddison
Burko

Total

$3,595,069

Metrics

Awarded:
Optical Waveguide
Cantilever #7189362

Students Graduated:
6 Total

Pending:
Relative Motion Sensor

Major Publications:
5 Total

NASA EPSCoR Researchers and Amount Funded October 2007 through September 2007 (FY2007)
NASA
# StuEPS
Matching
Start
No.
Instit.
Project Title
End Date
dents
Award
Amount
Date
Faculty
volved
Amt.
19,374
19,871
8/1/05
1/30/07*
2
4
UA
Interfacial1
AU
Vibration2
16,000
16,000
8/1/05
1/30/07*
1
4
UAB
Anistropy3
22,718
22,718
8/1/05
1/30/07*
1
7
UAH
Chemical4
169,962
170,475
8/1/05
1/30/07*
6
9
USA
Innovative5
15,000
15,000
6/1/06
5/31/07
1
2
UAB
Nanoporous6
15,000
15,000
6/1/06
5/31/07
1
2
UA
Parametric7
14,999
14,999
6/1/06
5/31/07
1
1
AU
Investigation8
15,000
18,720
6/1/06
5/31/07
2
1
UAH
Computational9
15,004
17,827
6/1/06
5/31/07
1
1
UAH
Towards10
15,000
15,128
6/1/06
5/31/07
1
1
AAMU
USRP-Onyeka
5,800
N/A
6/5/06
8/11/06
1
1
AU
USRP-Parsons
5,800
N/A
6/5/06
8/11/06
1
1
329,657

325,738

19

34

Indust &
Fed Lab
Ptners
1
1
2
1
1
1
3
2
1
1
1
1
16

* - original POP ended on 7/31/06, but was extended from 7/31/06 to 1/31/07 with no additional funds being added.
** - unknown as this is a new award and no annual reports have been submitted to date
1
Interfacial Properties of Ferrofluid Droplets for Biomaterial Applications
2
Vibration Characterization and Control of Composite Rotor Systems for Propulsion and Power
3
Anistropy Design in Carbon-Based Coatings Using Nanoparticle Beams
4
Chemical and Biological Microelectromechanical “Smart” Sensor Arrays
5
Innovative Manufacturing of Hybrid Nanocomposites with Engineered Carbon Nanopapers for Cryogenically Cycled Structure
6
Nanoporous Multilayer Metal - Complex Oxide Ceramic Nanoparticle Compacts for Membrane Technologies in ISRU systems
7
Parametric Study of Impinging/Counterflow Supersonic Jets
8
An Investigation of Wet-target Craters on Mars
9
A Computational Study of Factors Governing Proton Conductivity in Anhydrous Proton-Conductivity Polymeric Membranes for Fuel Cells
10
Towards a wave-extraction method for numerical relativity simulations of compact binary inspirals
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6.0 NASA EPSCOR

Grant Funding
Smart Sensors Grant NCC5-580:

New Directions for NSF and
NSF EPSCoR

Alabama Outreach Funding:

O

utreach funding is used in most cases to support
conferences and workshops and as travel funds for
he National Science Foundation published a new NSF personnel to hold National topic specific seminars
Strategic Plan, Investing in America’s Future that focused on infrastructure building. For 2007, outreach
is changing the agency’s direction for how research funding permitted a collaborative effort between Alabama,
investments are to be made. Scientists and educators are Mississippi and Louisianna for a Gulf States Forum.
working collaboratively to increase the effectiveness of
math and science education. Discovery-based learning— NSF EPSCoR RII Program
from hands-on activities in kindergarten to public
participation in research sample collection—is becoming
he Alabama NSF EPSCoR Research Infrastructure
an integral feature of formal and informal education at all
Improvement (RII) Award provides a 3-year grant
levels. As new practices take root, they are transforming for $6 million to promote a limited number of high
education research and practice at all levels in ways that quality Centers that have the capacity to win large scale
are not yet well understood.
national awards.

T

T

Funding Here in Alabama

F
R

unding is distributed in three ways: Research
Infrastructure Improvement Grants, Co-funding,
and Outreach.

esearch Infrastructure Improvement (RII) Grants are
awards of up to 60 months and up to a total of $2 to $3
million annually to support infrastructure improvements
in research areas selected by the jurisdiction's EPSCoR
governing committee as having the best potential to
improve future R&D competitiveness. Alabama currently
has a funded RII program that will expire in 2008. The
projects funded in the current RII and proposed in the
next RII are listed below.

Alabama Co-funding:

C

T

he basic strategic model of ALEPSCoR NSF RII
Program is to overcome the barriers to competitiveness
identified in research sponsored by the NSF by building
strengths and areas of opportunity that exist within
the State. Specifically, this is accomplished through
strengthening and developing regional and integrated
statewide research clusters. ALEPSCoR implemented
a multifaceted plan focused on biotechnology and
nanotechnology. The RII plan involves four tightly
coupled centers of excellence:
1. Extended Alabama Structural Biology
Consortium (EASBC)
2. Center for Environmental Cellular Signal
Transduction (CECST)
3. Center
for Optical Sensors and
Spectroscopies (COSS)
4. Alabama Center for Nanostructured
Materials (ACNM)

T

ofunded projects are in part funded by NSF EPSCoR.
hese synergetic Centers emerged from a state15 projects were funded in Alabama during CY2007.
wide nationally peer-reviewed competition. The
These projects and description of cofounding program selection process was governed by a state-wide strategic
are found in the following section.
planning exercise that identified focus areas for limited
34

state resources and thus attain nationally competitive
research and education programs in Alabama. The work
performed by each center and the leveraging obtained by
EPSCoR funding is described in the following sections.

NSF Investment Priorities

Statistics on Graduated RII Programs
in Alabama

T

wo RII graduates, the Integrated MicroElectromechanical Systems (IMEMS) and LargeScale Electromechanical Systems (LEMS), achieved
success with respect to outreach to STEM students,
HBCU interactions, involvement of under-represented
groups, and commercialization of intellectual property.
The IMEMS Center developed infrastructure to support
photonics, micro-electromechanical systems, and topdown nanofabrication capabilities at UAH, UA, AU and
TU and attracted more than 15 industrial, 6 governmental,
and 4 institutional partners receiving over $17.45M nonEPSCoR research funds in three years from NSF, NIH,
NASA, FAA, DOE and DARPA along with equipment
donations of $710,000 from Corning and JDS-Uniphase.
LEMS is a consortium of 6 industries, 4 universities, 1
high school, 1 community college, and 2 government
entities. It demonstrated electromechanical systems with
increased performance, reliability, energy/power density,
and efficiency while reducing maintenance, cost, and use
of environmentally hazardous fluids, actively engaged
K-12 students in its activities, and helped commercialize
a minority owned rural Alabama business, Bartronics.

Discovery
Learning
Research Infrastructure
Stewardship

Quantifiable outputs from the most recent
RII award tallied in the table below show
a substantial impact on publications and
collaborative proposals in the newer
centers. In addition to data presented,
center sustainability funding for period
of support included over $20 million in
private investment funds.

Quantifiable 2007 Outputs* for Alabama EPSCoR NSF RII (Award # 0447675)
EASBC

ACNM

CECST

COSS

Faculty & Staff Participants*

18/25

24/29

31/34

13/14

Ph.D. Student Participants*

1/3

5/6

0/0

2/3

14/16

22/35

20/25

24/31

Graduate Student Participants*
Undergraduate Student Participants*

1/6

15/35

2/6

11/17

Outreach Participants*

0/0

18/20

10/26

0/0

Post Doc Participants*

1/1

0/1

0/0

2/2

35/51

84/126

63/91

52/67

Presentations*

7/48

66/94

14/79

11/84

Books*

1/3

6/14

10/15

1/10

Journals*

4/23

11/37

48/99

10/25

Awards***

$2.6 M/$7.8M/1

$.5M/4.1M/23

$2M/$3.8M/21

$56K/$1.75M/14

Declared Patents**

1

(not reported)

(not reported)

(not reported)

Collaborations**

16

32

12

17

Other** (database, instrument, equip,
invention, teaching aides)

2

1

3

3

Total Participants*

* Denotes CY2007/Cumulative for Project (as reported 3/24/08).
** Denotes Cumulative Amount for Project.
*** Denotes Amount of New Award Granted in CY2007/Amount of Cumulative Awards Rec’d for Project/# of Pending Proposals.
**** Denotes EPSCoR Outreach Projects, working with participants outside of centers.
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7.0 NSF EPSCOR

NSF establishes well-defined priorities
to allocate investment funds and
internal resources effectively.
These include:

ALABAMA CENTER FOR
NANOSTRUCTURED MATERIALS
(ACNM)

A

CNM comprises Tuskegee University (TU), Alabama
A & M University (AAMU), Auburn University (AU),
University of Alabama Huntsville (UAH), and University
of South Alabama (USA). Research efforts focus on the
development of new class of nanocomposite materials
for thermoelectric, structural, biomedical and structural
applications. Through research efforts, polymeric
nanocomposites have been synthesized/manufactured
and characterized. Nanoparticles including nanoclay,
carbon nanotubes/nanofibers (CNTs/CNFs), metals
and metal oxides were introduced in thermosetting,
thermoplastic polymers, and cellular foams. Introduction
of nanoparticles in these materials showed significant
improvement in thermal and mechanical properties with
an increase up to 45° C in glass transition temperature, a
temperature at which materials’ properties start degrading
and up to 40-50% increase in the strength and stiffness
under tension, compression and bending loads. Further,
nanophased fibers indicate increase of 300-400% in
tensile strength and stiffness. The nanophased epoxies
were introduced into carbon fabrics and the resulting
laminates were tested for their mechanical properties. This
resulted in improved strength, stiffness, damage resistance
to impact loading. Simulation studies predicted thermal
and elastic properties that matched experimental results.
Studies on nanophased glassy polymeric composites
showed significant improvement in strength, stiffness
and strain to failure. Studies were also conducted on the
controlled patterned cell growth on biocompatible carbon
and innovative thermoelectric materials, bio sensors and
high temperature gas sensors were also developed.

A

American. This included 15PhD, 25 MS, 25 BS, and 16
undergraduate students and 2 school teachers. Results
were disseminated through refereed journal articles
(48), presentation in conferences and publications in
proceedings (~100), book chapters (2). Many of the
presentations were made by graduate students both within
and outside of the USA. Successful outreach activities
involved workshops, articles in newspapers, as well as NSF
supported Research Experiences for Undergraduates,
High School Teachers, and High School Students, along
with the ACNM high school Agri-TREK program.

T

he center received funding of $250,000 during
the first two cycles of graduate research scholar
program (GRSP) by the Alabama Commission on Higher
Education (ACHE) through which six (four at TU and 2 at
AAMU) students were supported. Of these, four of them
are African-American and five are female students. One
of the students, Merlin Theodore successfully defended
her PhD dissertation on December 3, 2007. She has been
working for the Air Force Research Laboratory at Wright
Patterson Air Force Base, OH. In the third cycle of GRSP
funding, TU received the scholarship support for six
students starting January 2008. These students are working
in the area of polymeric nanocomposites, advanced green
composites, nanocomposites for biomedical and sensor
applications. GRSP support facilitated by has given TU
and ACNM a head start towards working on the research
tasks outlined in the recent NSF-EPSCoR RII proposal
submitted by the state of Alabama.

s of Fall 2007, a total of 115 participants were
supported with about 45% of them being African36

CENTER FOR ENVIRONMENTAL AND
CELLULUAR SIGNAL TRANSDUCTION

T

he CECST is a multi-institutional center involving
AU, AAMU, TU and UAB. The CECST concept
evolved from and is built upon the foundation of the AU
Cellular and Molecular Biosciences (AU-CMB) ‘Peak of
Excellence’ program, which will provide administrative
structure for the center. AU-CMB is a commitment by
AU to move both the institution and the State forward
in the new ‘century of biology.’ Goals of the AU-CMB
program, which complement those of ALEPSCoR, are to
foster innovative interdisciplinary research and educational
efforts in the cellular and molecular biosciences by
developing human and technical resources necessary to
achieve, sustain and enhance national competitiveness
in biological sciences, with emphasis on discovery. New
faculty members have been recruited into expanding
interdisciplinary teams that span colleges in areas including
molecular genetics and mechanisms of translation,
nutritional molecular biology, molecular immunology,
and molecular ecology. Training initiatives, including both
undergraduate summer research scholarship (USRS) and
the doctoral Graduate Research Assistantship (GRA)
programs, have provided support for students whose
efforts have contributed to presentations, publications,
grants and patent applications. With application numbers
growing, the first interdisciplinary rotation program for
doctoral GRAs on the AU campus has catalyzed facultystudent interactions campus-wide. In the past two years AU
has expanded its Genomics and Sequencing Laboratory
facility (www.auburn.edu/research/vpr/aurif/gsl/) from
a position of minimal technical capacity for genomics
beyond sequencing to the point where investigators now
have access to state-of-the-art microarray technologies
and related expertise. In order to extend and enhance
research capacity by developing collaborations designed
to facilitate productive interactions throughout Alabama,

the AU-CMB has worked actively with key administrators
and scientists representing the Alabama Agricultural Land
Grant Alliance (AALGA) at AU, AAMU, and TU, as well
as with the School of Public Health at UAB to define the
CECST program mission.

E

nabled by state-of-the-art technology acquired
through the initial RII award, CECST scientists
have made significant contributions to the emerging
field of systems biology. Studies of bacteria revealed a
transcription factor central to mediation of microbial
adaptations within the nano-environment of biofilms. For
aquatic invertebrates that experience large environmental
changes, genes of salt transport that underlie physiological
mechanisms of adaptation were found to be induced by
100-fold. This mechanism in arthropods was shown to
be under inhibitory regulation by gene repressors. A
newly discovered rapid, scar-less wound healing response
in ctenophores promises to provide important new
insights into mechanisms of tissue repair in metazoans.
CECST researchers found new evidence to show that
large geographic distances and extreme temperature
gradients do not pose barriers to gene flow. Studies of a
porcine model system provided evidence for a maternaldependent signaling cascade likely to be important for
optimal programming of somatic development in early
postnatal life. Recent bioengineering efforts produced
novel “hydrogels” based on the chemically versatile
properties of RNA and DNA. These new biopolymers
have applications in tissue engineering and therapeutic
manipulation of gene expression via delivery. Increased
use of comparative functional genomics tools by CECST
investigators, particularly global gene expression analysis
using high-density microarrays, was facilitated through
new approaches to the design, analysis and interpretation
of such complex data sets.
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CENTER FOR OPTICAL SENSORS
AND SPECTROSCOPIES (COSS)

C

OSS is a multi-institutional Center consisting
of researchers and facilities from UAB, UA, and
UAH, in collaboration with nanotechnology research
to be performed with the ACNM. The objective of
COSS is to improve optical sensor techniques using
recently developed revolutionary laser and spectroscopic
technologies to explore the fundamental role of
molecules in biochemical processes on a single cell level
as well as in most other fields of life sciences. A primary
application of these new optical sensor technologies
is counter-terrorism-related applications such as the
detection of chemical/biological warfare agents and their
precursors, environmental and industrial process control,
basic biophysical and molecular biology research, and
biomedical applications, i.e. detecting markers associated
with malignant tissues and measurement of medically
important molecular compounds in the exhaled breath
of patients. COSS serves the strategic role of partially
bridging the biotechnology and nanotechnology elements
of the RII plan. Furthermore, it builds infrastructure to
leverage strategic planning by the National Space Science
and Technology Center at UAH to form an Alabama
statewide sensor program from NASA funding based on
strengths in sensor research at Alabama universities.

output characteristics in the mid-infrared 2-6 um spectral
range. COSS research also focused on the development
of broadly tunable electrically pumped sources based on
transition metal (TM) doped quantum confined and bulk
II-VI diode structures. COSS researchers developed Crdoped n-conductive ZnSe bulk, thin film and quantum
dot (QD) samples, and demonstrated the feasibility of TM
doped II-VI media for lasing at room temperature under
direct electrical excitation. Also, nonlinear optical excited
state absorbers techniques were studied to protect optical
sensors from high intensity laser threats. A new class of
materials was developed to provide protection in the blue
spectral region, with both linear and nonlinear absorption
properties readily modified as desired. COSS researchers
identified toxic and hazardous materials for spectroscopic
study and developed sampling and measurement methods.
Contaminant partitioning calculations were performed
for about 100 compounds, with the results showing that
most of the hazardous contaminants bond to sediments.
New testing methods were developed using thermal
desorption equipment for the extraction of organic
compounds from particulate samples.

T

he COSS group studied novel laser materials and
laser sources for optical sensors capable of detecting
molecules in the molecular fingerprint middle-infrared
range of the optical spectrum and developed nonlinear
optical techniques to protect optical sensors. Several
mid-IR laser sources based on transition metal-doped
ZnS and ZnSe crystals were developed with record
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T

EXTENDED ALABAMA STRUCTURAL
BIOLOGY CONSORTIUM (EASBC)

E

ASBC provides a particularly clear example of the
ALEPSCoR strategy and its implementation. In
2001 NSF EPSCoR funding enabled UAH, USA and
UAB to form the Alabama Structural Biology Consortium
(ASBC). This multi-institutional collaboration provides
the infrastructure to maximize the state’s resources. This
current ARII proposal recognizes expanded the ASBC
with new industrial partners, establishing the Extended
Structural Biology Consortium (EASBC), and builds
upon the achievements of the ASBC. EPSCoR funding
allowed the ASBC to secure six million dollars in private
funds that were used to improve physical facilities while
EPSCoR funds were used to recruit and support a staff
of research professors. UAH has constructed a building
that houses new 500 and 800 MHz NMR spectrometers
and upgraded its in-house diffraction facilities. UAH and
UAB have each purchased three shares of the SER-CAT
beamlines, providing regular access to the synchrotron
at Argonne National Laboratory. USA has created a
new Proteomics laboratory. This collaborative use of
expensive instrumentation, specialized expertise, and
shared projects has enhanced the ability of consortium
members to compete at a national level. 87 peer-reviewed
publications have resulted from this research. Of the
28 scientists participating in this project, 15 have won
research funding as PI in national competitions. The
ASBC has very close ties to Alabama’s biotech industry
including eleven newly formed companies in Huntsville.
EASBC plans to make these gains permanent and advance
Structural Biology in Alabama to a level of national
prominence. Funds have been used to support the softmoney research professors so that they and their projects
can mature to the point that they can win funding and
become self-sustaining.

he decision to focus resources on Structural Biology
was the result of careful strategic analysis. Alabama
has a rapidly growing presence in biotechnology as
identified by many studies, university resource allocations,
statewide strategic goal setting, and the start up and
incubation of over 20 biotech companies (9-13). In
particular Alabama has an unusually large investment in
and commitment to research in Structural Biology. The
Center for Biophysical Sciences and Engineering (CBSE)
at UAB houses a massive effort in Structural Biology
that includes 20 crystallographers with well equipped
laboratories, making it one of the largest crystallographic
groups in the world. In addition, NASA at the Marshall
Space Flight Center in Huntsville has constructed
and equipped an entire building for its Laboratory of
Structural Biology and has five Ph.D. crystallographers.
Moreover, two of the Alabama biotech companies,
Biocryst and New Century Pharmaceuticals, are X-ray
crystallography-based, structure-guided drug design
companies. Three other Huntsville biotech companies
– Open Biosystems, Expression Genetics, and Nektar –
have major interests in Structural Biology. Birmingham’s
Diversified Scientific is heavily involved in Structural
Biology and works closely with UAB. All of the entities
described have active partnerships and joint research
programs with development and commercialization of
intellectual property as a major goal. In summary they
form a significant industry research cluster.

W

ork has included analysis of the crystal structure
of the Rab9 human protein for antiviral drugs to
treat AIDS, SARS, smallpox and measles; analysis of the
structures of DNA binding proteins; analysis of mosquito
enzyme structures resistant to pesticides through work
with the World Health Organization to fight malaria;
and sequencing of a bacteria genome able to withstand
extreme thermal conditions.
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eventually serve as the primary vehicle for advancement
of bioscience and nanotechnology in Alabama. In the
NEXT STEPS FOR THE NSF EPSCOR
proposed RII program, the ALEPSCoR strategic plan
RII PROGRAM
will be implemented by several centers that represent
a coordinated program to enhance competitiveness in
the emerging area of nano/bio science and sensors ─
o transform its R&D enterprise in accordance at the interface of molecular biology, molecular sensors
with Governor Riley’s “Plan 2010”, the State of and detection technology, nanomaterials, and nanoscale
Alabama has committed to developing, expanding, and engineering. The project will create an integrated,
sustaining its bioscience and nanotechnology resources. statewide partnership among the core ALEPSCoR
Complementary efforts by the Alabama Experimental academic institutions: AAMU, AU, TU, UA, UAB, UAH,
Program to Stimulate Competitive Research (ALEPSCoR) and USA.
are aimed at developing Alabama’s knowledge-based
his partnership is designed to foster collaborative
economy in accordance with the State’s vision.
research, education, and workforce development
n analysis performed by the American Association through shared resources and funding of the following
for the Advancement of Science identified several centers:
barriers to the realization of this vision, including lack
labama Center for Nanostructural Materials (ACNM)
of research facilities, lack of inter-university partnership
will develop new nanostructured materials with
initiatives, and lack of programs for underrepresented
enhanced thermal, physical, mechanical, and biodegradable
properties.
groups. These barriers manifested themselves in Alabama’s
ranking of 42nd in the nation for economic development
enter for Cellular and Environmental Signal
from nanotechnology in 2005 (Lux Research, 2005:
Transduction (CECST) will provide model
http://www.luxresearchinc.com). However, the State
biosystems to facilitate the development of nanomaterials
and nanoscale devices.
of Alabama is focusing its efforts on nanotechnology to
achieve results similar to those recently achieved with the
enter for Optical Sensors and Spectroscopies (COSS)
automobile manufacturing sector (over the last 10 years,
will develop new optical and molecular sensing
technologies
for applications in environmental monitoring,
over $7 billion was invested and created more than 35,000
counter-terrorism, and industrial process control.
new jobs in Alabama). The ALEPSCoR strategic plan
therefore has recommended investment in bioscience
enter for Interdisciplinary Discovery via Engineered
Nanofabrication (CIDEN) will apply cutting-edge
and nanotechnology to complement this state effort
nanoengineering to develop molecular sensors, regimented
by increasing competitiveness of research institutions;
nanomaterials and nanostructures with applications in
increasing R&D funding; increasing minority participation;
chemical, biological, and thermo-electric devices.
developing industry-government-university partnerships;
and coordinating the state EPSCoR agencies’ programs.
n addition, the cross-cutting Alabama EPSCoR
During a statewide review performed in accordance with
Outreach Initiative (AEOI) will coordinate new STEM
this strategic plan, one of the four centers of the previous education, diversity, outreach/partnering, communication,
RII met criteria for graduation and the three remaining and workforce development initiatives, collect and
centers qualified for inclusion in the present RII proposal. analyze data on efforts, and disseminate “best practices”
In addition, ALEPSCoR selected a new center to of related RII funded activities.

T

A

T

A
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C
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O

ne of the primary focuses of the AEOI will
be to assist with pipeline issues and to increase
the number of program participants and individuals
impacted. Projected participation goals are based on
state population data and are shown below.

T

he infrastructure to be developed or expanded
with NSF funding comprises collaborative research
facilities, diverse human resources, communication and
data collection systems, and education/outreach programs
shared across the four centers of research excellence.

“Alabama is targeting new industries
in Biotechnology, Robotics, Nanotechnology…New designs are needed for
our workforce development to meet
demands. Our economy is changing
moment-by-moment and we must be
prepared and agile enough to respond
through collaborations of as many possible participants.”
-Governor Bob Riley, 2007
Workforce Development Conference

Below: Participation goals for the ALEPSCoR RII Program.
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Above: Center configuration as it relates to the central theme of nano/bio science and sensors.

NSF EPSCoR Co-FUNDED
PROJECTS FOR 2007

T

hese awards provide researchers and institutions
another opportunity to obtain NSF support. Cofunding is not a program to which proposals can be
submitted. Instead, it operates internally within NSF and
does not involve any action on the part of the submittor.
Co-funding provides joint support for certain meritorious
proposals submitted to the EPSCoR Foundation’s ongoing
research, educational, and special emphasis competitions
by researchers from the EPSCoR states. These are “fundif-possible” proposals, which lie at or near the merit
review cutoff process for funding a proposal.

A

region of Antarctica with the goal of understanding
how interactions between basal processes and ice sheet
dynamics can result in abrupt reconfigurations of icesheets, and how those reconfigurations impact other
Earth systems. The broader impacts of the proposed
activity involve education and public outreach. The
model will be elevated to a high standard in terms of user
interface and design, which will allow for the production
of inquiry based, polar and climate science curriculum
for K-12 education.
Collaborative Research: The Deep
South Plant Specimen Imaging Project
Documenting flora of the Gulf Coast: Dr.
Michael Woods and Dr. Alvin Diamond, Troy
State University

brief description of a few of the projects partially
rs. Woods and Diamond, Curators of the Troy
funded or otherwise supported through NSF
University Herbarium and faculty members in
EPSCoR awards including seed funding for start-up
the Department of Biological and Environmental
projects for 2007 follow.
Sciences are co-project Directors of The Deep South
Plant Specimen Imaging Project (DSPSIP) are funded
Collaborative Research: IPY, The Next
by this two-year, $200,000 grant. Troy University and
Generation: A Community Ice Sheet
its current project partners – Florida State University,
Model for Scientists and Educators,
Auburn University, University of South Alabama and
with Demonstration Experiments in the
the University of Southern Mississippi -- will share NSF
Amundsen Sea Embayment Region, Dr.
funding in a collaborative effort to bring online a vast
Cheryl Seals, Auburn University
quantity of botanical information to aid researchers.

T

D

his award supports a project to create a “Community
Ice Sheet Model (CISM)”. The intellectual merit of
the proposed activity is the development of such a model
will aid in advancing the science of ice sheet modeling.
The model will be developed with the goal of assuring that
CISM is accurate, robust, well documented, intuitive, and
computationally efficient. The development process will
stress principles of software design. Two complementary
efforts will occur. One will involve novel predictive
modeling experiments on the Amundsen Sea Embayment

O

f the 100,000 plant specimens for which highresolution digital images will be created, 20,000 will
be from the Troy Herbarium. Undergraduate Biology
Major, Brittanni Berry, has been hired with funding
from the grant as the Imaging Technician. These 20,000
images will be available on the Troy Herbarium web
site. To ensure the broad distribution of the images,
DSPSIP will submit all 100,000 images to web sites such
as the Global Biodiversity Information Facility portal
and “MorphBank,” an extensive repository of flora and
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fauna images paired with searchable digital annotations
by expert biologists. MorphBank enables researchers to
access images from different herbaria instantly. Students
of all ages will play a key role. DSPSIP will engage
students in specimen-based research, and will develop
and implement a lesson package to introduce those at the
middle- and high-school levels to the distinctiveness of
East Gulf Coastal Plain plant life and the process and
value of scientific specimen collecting.

Brittanni Berry, an undergraduate student, this is the imaging
technician employed through NSF Deep South Plant Specimen
Imaging Project.

“This database, along with the completion of the imaging
project in 2009 will make the Troy Herbarium specimens
the most electronically accessible in
Alabama,” Dr. Micheal Woods.

ALABAMA NSF EPSCoR Co-FUNDED RESEARCH DURING FY 2007
FY07 EPSCoR

Total NSF Funding

$50,000.00

$225,559.00

$5,000.00

$32,387.00

$45,000.00

$90,001.00

$85,000.00

$170,297.00

UA

REU Site: Mentoring 21st Century Research Experience of Environmental and Natural Resource
Sciences
Collaborative Research: The Deep South Plant Specimen Imaging Project
Collaborative Research: IPY, The Next Generation: A Community Ice Sheet Model for Scientists and
Educators, with Demonstration Experiments in the Amundsen Sea Embayment Region
Collaborative Research: Interactions between a Propagating Matrix Crack and Inclusions in Particulate
Composites: Experiments and Modeling
REU Site in Automotive Manufacturing Systems
Indispensible Roles of an “Inactive” Domain in Catalase-Peroxidase Structure and Catalysis: Applications
for Enzyme Engineering
REU Site: Research Experiences for Undergraduates in Chemistry at the University of Alabama

$118,500.00

$237,000.00

UA

CAREER: Molecular Luminescent Sensing for Global Strain Measurement

$200,000.00

$400,000.00

UAB

CAREER: Foundational Principles to Support Evolution in Domain-Specific Modeling

$200,000.00

$400,000.00

UAB

ADVANCE: Institutional Transformation Award

$360,000.00

$3,499,913.00

USA

$5,000.00

$27,136.00

Troy State

Collaborative Research: The Deep South Plant Specimen Imaging Project
Collaborative Research: Interactions between a Propagating Matrix Crack and Inclusions in Particulate
Composites: Experiments and Modeling
Collaborative Research: The Deep South Plant specimen Imaging Project

QTrack
Vista Eng.

AAMU
AU
AU
AU
AU
AU

USA

$110,000.00

$244,923.00

$150,311.00

$434,473.00

$45,000.00

$90,423.00

$5,000.00

$27,696.00

SBIR Phase I: Web Based Asset Tracking System (WeBATS) for Hospitals

$49,990

$99,980.00

SBIR Phase I: Submmicron Thick Nanostructured Diamond Films

$49,999.00

$99,999.00

$1,478,800.00

$6,079,787.00

Total
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NSF Co-Funded EPSCoR Research Projects
CAREER: Molecular Luminescent Sensing
for Global Strain Measurement: Dr. Paul
Hubner, The University of Alabama

M

design of next generation materials with micron and submicron size fillers. Recent investigations on filled polymers
have produced counterintuitive fracture toughness results
when filler characteristics such as the size and fillermatrix adhesion strengths are varied. This has motivated
the proposed in-depth study on how a propagating crack
interacts with embedded inclusions under low and high
rates of loading. Stiff inclusions in a relatively compliant
matrix will be targeted in this research using experimental
and computational methods. The experimental work will
include aspects of macro (optical interferometry, highspeed imaging) and micro (microscopy, surface profilers)
measurements of the fracture process. Boundary element
analyses of crack-inclusion interaction problems will
be addressed computationally. The measurements and
computations will be utilized synergistically for identifying
new failure mechanisms as well as validating the prevailing
ones. Polymer-based particulate composites are found in
a wide range of applications as biocements, electrically
conducting adhesives, syntactic structural foams, scratch
resistant coatings, solid propellants, nanocomposites, to
name a few. Understanding the mechanical characteristics
in general and failure properties in particular is central to
the safety and reliability of structural systems involving
these materials.

easurement of stress and strain on structural
components to determine structural integrity is a
fundamental step in all product design, manufacturing
monitoring and evaluation cycles. Despite the existence
of various full-field stress measurement techniques,
sparsely populated strain gauge and destructive fatigue
testing techniques are typically employed. Researchers will
develop a technique that exploits molecular luminescence
and coating birefringence for strain measurement. The
use of luminescence, the emission of light through
nonthermal effects, in science, engineering and medical
fields has recently seen substantial growth—fueled
by chemistry and computing advances. Examples of
luminescence sensing include boundary layer transition
and surface heating on models of the Shuttle Orbiter,
oxygen consumption on arterial walls and detection of
chemical explosives. Long-term advancements would be
a superior experimental means to measure mechanical
stress/strain that could integrate into the time-demanding
product design cycles, validate computer codes, and
assist in the development of safer, lighter and cheaper
automobiles and aircraft. Outreach focuses on science
and engineering education for area middle school students CAREER: Foundational Principles to
by collaborating with UA’s Summer Enrichment Program Support Evolution in Domain-Specific
Modeling, Dr. Jeffrey Gray, University of
and Tuscaloosa Middle School.
Alabama at Birmingham
CAREER: Molecular Luminescent Sensing
for Global Strain Measurement, Dr. Tippur,
espite advances in programming languages and
Auburn University
runtime platforms, most software is developed at
a low-level of abstraction relative to the concepts and
bjectives and approaches: It is well known that
concerns within the problem space of an application
macro scale responses of polymer-based particulate
domain. Domain-Specific Modeling (DSM) is a design
composites are controlled by micro scale mechanics.
approach that uses a metamodel to define a modeling
Hence bridging macro and micro scales is central to the

O

D
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REU Site, Research Experience in
Environmental and Natural Resource
Sciences: Dr. Yong Wang and Dr. Elica
Moss, Alabama A&M University

Image of Dr. Paul Hubner and
student, Daisuke Takahashi.

A

labama A&M University (AAMU), an HBCU, is
sponsoring a Summer Undergraduate Research
Program. The program provides hands-on high quality
research experience to undergraduates to mentor
our future 21st century scientists and citizens in the
environmental and natural resource sciences. Minorities,
women, and groups currently underrepresented in science,
technology, engineering, and mathematics (STEM)
are strongly encouraged to apply. Students are trained
through mentored research, seminars, workshops, and
field and laboratory activities. REU students are exposed
to a broad range of biological science, environmental,
and natural resource research fields. With guidance and
assistance of faculty and research personnel, students
participate in scientific writing workshops, complete
individual research projects, perform data analysis, serve
as peer-reviewers, and collaborate in the preparation of
scientific manuscripts. Participants complete the program
by presenting their research finings at an on-campus
symposium. REU students closely interact with graduate
students through the program, and the experience will
prepare students to pursue a graduate degree or research
career of their interest. Students are also provided social
opportunities to integrate and to explore the nature and
culture of northern Alabama. Research stipends, housing,
and travel funds are provided.
45

Summer Undergraduate
Intro to Environmental Research
Program at AAMU.
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language capturing the essential characteristics of a
problem space in a manner that is decoupled from the
details of a specific solution space. However, the current
DSM practice lacks fundamental concepts to support a
broad range of tasks needed for model-driven evolution
of software. The proposed research will extend the
capabilities of DSM by investigating the synergy of
model transformation and program transformation
as methods to support the necessary evolution of
software artifacts as reflected by changes in high-level
models. Specific topics of investigation include modeldriven program transformation, reverse engineering of
legacy source code into domain-specific models, model
difference algorithms that support a new class of version
control tools focused on visual modeling concerns, and
a technique to analyze a user’s intention among edit
changes within a modeling tool. The proposed research
agenda is integrated with educational activities, including
undergraduate mentoring

Collaborative Research: Interactions
between a Propagating Matrix Crack and
Inclusions in Particulate Composites:
Experiments and Modeling, Dr. Anh-Vu
Phan, University of South Alabama

REU Site in Automotive Manufacturing
Systems, Dr. Valenzuela, Auburn University

T

I

t is well known that macro scale responses of polymerbased particulate composites are controlled by micro
scale mechanics. Hence bridging macro and micro scales
is central to the design of next generation materials with
micron and sub-micron size fillers. Recent investigations
on filled polymers have produced counterintuitive fracture
toughness results when filler characteristics such as the size
and filler-matrix adhesion strengths are varied. This study
examines crack propagation interactions with embedded
inclusions under low and high rates of loading. Stiff
inclusions in a relatively compliant matrix will be targeted
in this research using experimental and computational
methods. The experimental work includes aspects of
macro (optical interferometry, high-speed imaging) and
micro (microscopy, surface profilers) measurements
of the fracture process. Boundary element analyses of
crack-inclusion interaction problems will be addressed
computationally. The measurements and computations
will be utilized synergistically for identifying new failure
mechanisms as well as validating the prevailing ones.

P

olymer-based particulate composites are found in a
wide range of applications as biocements, electrically
conducting adhesives, syntactic structural foams, scratch
resistant coatings, solid propellants, nanocomposites, to
name a few. Understanding the mechanical characteristics
in general and failure properties in particular is central to
the safety and reliability of structural systems involving
these materials. The research is a collaboration between
Auburn University and Univ of S. Alabama. Students
are trained in materials processing, mechanical and
optical characterization of materials as well as numerical
modeling. Students belonging to underrepresented groups
are encouraged to participate.

his award supports a three-year REU Site at AU. The
program engages 10 undergraduate students for three
years in an 8-week summer program. The REU site focus is
on automotive research related to manufacturing systems
such as operations management, computer simulation,
occupational safety, ergonomics, quality control,
scheduling, reliability, and supply chain management.
These areas are critical for the survival of the automotive
industry in the Southeast, particularly in Alabama. The
program will include seminars on research methods, safe
laboratory practices, research ethics, intellectual property,
and commercialization techniques. To enhance the
hands-on research experience, a variety of professional
development activities have been incorporated in the
program. These include: 1) workshops on resume and cover
letter writing; 2) job searching; 3) interviewing techniques;
4) oral presentations, and 5) technical report writing. The
objectives of the program are to: a) expose qualified
students to diverse engineering research experiences
and prepare them for future engineering careers; and b)
motivate qualified undergraduate engineering students to
conduct research and to solve challenging problems that
involve technology, people, and capital.

T

he program will ensure a supply of well trained
engineers in the growing automotive industry in the
Southeast and encourage further development of this
industry within the region.
Indispensible Roles of an “Inactive”
Domain in Catalase-Peroxidase Structure
and Catalysis: Applications for Enzyme
Engineering, Dr. Goodwin, Auburn Univ.,
Dept. of Chemistry and Biochemistry

C

atalase-peroxidases are ideal starting points for
enzyme engineering, in part, because they offer
a window to explore a poorly understood aspect of

46

T

he project includes plans to enhance science
education for community college students by
providing research experiences for their instructors to
spend weekends engaged in research on the project.
Research Experiences for Undergraduates
in Chemistry at The University of Alabama,
Dr. John Vincent, Department of Chemistry

S

tudents participate in well-defined interdisciplinary
projects in environmental, materials, and biological
chemistry, areas in which the UA Chemistry Department
has significant strengths. Students are exposed to highlevel research, provided access to advanced equipment,
and experience the excitement of scientific discovery.
A rich program for student development, including
bi-weekly research seminars and sessions exploring
ethical issues pertinent to chemical research, enhance
the research activities. Students are recruited primarily
from Southeastern undergraduate institutions with
limited research facilities, with a particular emphasis
on the participation of women and students from
underrepresented groups.
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enzyme structure/function. Namely, how distant protein
structures can be used to modulate active site function.
All catalase-peroxidases have a novel gene-duplicated
two-domain structure. There are three ways that catalaseperoxidases may be directed toward enzyme engineering:
1) the existing active site may be refined for new oxidative
transformations, 2) catalase-peroxidase components may
be appropriated to build new heme enzymes, and 3)
strategies evident in catalase-peroxidase function may be
used for engineering other heme enzymes. Because the
C-terminal domain may be useful in all three dimensions,
the objective of this project is to determine the role(s) of
the C-terminal domain in catalase-peroxidase catalysis in
light of application to enzyme engineering. The project
evaluates and characterizes variants of E. coli catalaseperoxidase and its freestanding domains for diagnostic
changes in catalytic and structural properties. The ability
to engineer new enzymes for unique functions holds great
promise for addressing urgent concerns that are global
in their scope and impact, such as contamination of the
environment with toxic pollutants.

management. Initially, high value medical equipment
SBIR Phase I: Submicron Thick
would be tracked. The IT market to track people and
Nanostructured Diamond Films, Drs.
supplies in hospitals is predicted to be a $8.8 billion market
Thompson and Konovalov, Vista Engineering by 2010. A segment of this market is real time location
systems (RTLS). RTLS tracking is accomplished using
his Small Business Innovation Research (SBIR)
closed systems that are inherently difficult to distribute
Phase I project investigates the feasibility of using
information broadly. This project would develop a webhard ultra-smooth nanostructured diamond (NSD) for
based asset tracking system to replace the existing crude
application in submicron thick X-ray windows. In terms
external accesses.
of sorting metal scrap at high speed with a micron-thick
n 2003 around $1.1 trillion worth of inventory
film intermittently in contact with scrap, the film must
supported $3.2 trillion annual retail sales in the US.
be strong, hard, adherent, crack resistant, transparent to
X-rays and structured on a submicron scale. Applications By allowing inventory information to be accessed using
in lithography-pattern stamps require similar rigorous devices such as PCs, PDAs, and cell phones, the project
abrasive wear on submicron sized features. Research will make the supply chain more efficient.
involves: the design of support grids for the growth of
free-standing submicron NSD film, methodology of The Deep South Plant Specimen Imaging
optimizing adherence on selected support grids, design of Project: A 10-Institution Collaboration
prototype X-ray window based on NSD film, and testing Focused on the U.S. East Gulf Coastal
of NSD X-ray windows. Anticipated results include the Plain, Dr. Major, Univ. of South Alabama
first NSD data on X-ray transparency, adherence, and the
abrasive-wear properties of submicron film.
grant has been awarded to Florida State University
under the direction of Dr. Austin Mast to coordinate
he commercial value of hard, ultra-smooth, adherent
NSD films in the submicron and nano-ranges is just a collaborative effort to put images and data from a
now being explored. The need for micron and submicron number of herbaria in the southeastern U.S. online.
films that have extreme properties can be immediately The region is one of the top biodiversity hotspots in
found in radiation windows and lithography-like tools the country and home to nearly 3,000 species of native
subjected to abrasion and wear. Commercial value has plants. The project will bring biodiversity informatics
immediate application in X-ray windows. Coatings and tools to bear in making herbarium specimen images and
films find commercial value by extending life of products, data available to a worldwide audience. Five institutions
reducing pollution, reducing energy use and facilitating from Florida, Alabama, and Mississippi will make high
quality images of the specimens, and an automated optical
efficient recycling.
character recognition system (HERBIS) will be used to
SBIR Phase I: Web Based Asset Tracking
extract data from the labels. The images will be submitted
System (WeBATS) for Hospitals, Dr.
to an open web image repository (MorphBank), and the
Langford, Q-Track
digital content will be disseminated through the Global
Biodiversity Information Facility (GBIF) portal. The
his Small Business Innovation Research (SBIR) collaborative effort will take advantages of economies
Phase I project seeks to provide relief to growing of scale in terms of equipping, training herbarium
healthcare costs by using IT to reduce the cost of inventory staff, and coordinating web activities to assemble this
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Collaborative Research: The Deep South
Plant Specimen Imaging Project, Dr.
Goertzen, Auburn University

A

uburn and its current project partners Florida State
University, Troy University, the University of South
Alabama and the University of Southern Mississippi,
will create high-resolution digital images of 100,000
plant specimens, then make them available to scientists
and students everywhere via the internet. Ultimately, the
DSPSIP will produce a complete, user-friendly picture
of plant distribution and variation across the East Gulf
Coastal Plain. Stretching across Alabama from the Florida
Panhandle to the Mississippi and about 175 miles inland,
the region is home to around 3,000 native plant species —
125 of which are endemic to the deep south and found
nowhere else on Earth.

T

he imaging project carries a special urgency for
the imperiled ecoregion, considered one of the
nation’s top six hotspots for biodiversity and species
endangerment and yet to-date, also one of the most
poorly documented.

“

Many of the counties in our ecoregion are in the
95th percentile of all U.S. counties when ranked
by the number of threatened and endangered species”
said Leslie Goertzen, DSPSIP principal investigator and
Assistant Professor of Biological Sciences at Auburn.
“Some of most threatened ecosystems in the East Gulf
Coastal Plain are our longleaf pine dominated wetlands
and uplands that now encompass less than five percent
of their original extent”.
“Placing the images here will allow researchers everywhere
to search, view and manage multiple collections at once”,
explains Curtis Hansen, curator of the Freeman Herbarium.
“Currently, users might wait a month or more for physical
plant specimens to arrive at their institution from another
museum. To look at the specimens from five other collections, they have to make five separate requests and then
wait again.” With the DSPSIP underway, researchers will
be able to take out ‘virtual loans’ of 10,000 or more East
Gulf Coastal Plain specimens from five or more institutions
concurrently — all at the click of a mouse.
(See one of species identified to right.)
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Val Konovalov and Kyle Harman
(foreground) working on Vista Engineering
diamond reactor in Birmingham.

Sarrakeyc Species; Troy State University
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regional bioinformatics resource. The project will involve
undergraduate students in the imaging and database work.
The online information will be valuable to environmental
managers and planners. A project will develop a lesson
plan for middle school and high school students in the
region.

U.S. Department of
Agriculture EPSCoR

A

labama became eligible for USDA EPSCoR funding
in 2003. In general, the Alabama USDA EPSCoR
program is operated in a similar manner to the NSF
EPSCoR through a CREES co-funding process. The
USDA EPSCoR program operates under the auspices of
the Cooperative State Research Education and Extension
Service. The funding division is the National Research
Initiative (NRI) Competitive Grants Program.

D

r. McArthur Floyd, from AAMU and Dr. Charles W.
Prince from UAB have served as State Co-Directors.
One of the primary missions for USDA ALEPSCoR
is to develop state priorities for the program. Alabama
researchers have performed extremely well through the
ALEPSCoR USDA program. In FY07, a total of 24
awards were made to support Alabama projects with total
funding exceeding $6 million. A few of these projects are
highlighted herein.
ROLE OF ENDOGENOUS ANTIMICROBIAL
PEPTIDES IN BOVINE MAMMARY MUCOSAL
IMMUNITY: IDENTIFICATION OF BOVINE
BETA-DEFENSIN-1 (BBD-1) , Dr. Jishu Shi,
Anatomy, Physiology, and Pharmacology,
Auburn University
ovine mastitis is an inflammation of the mammary
gland caused by a bacterial infection. In this proposal,
we will make a recombinant antibacterial peptide that
is normally produced by the bovine mammary gland,
determine its antibacterial activity, and investigate whether
it is also expressed in other tissues of the body. This will
help us design new strategies to control and treat bovine
mastitis.

B

host defense against infections. bBD-1 can be utilized
to develop a working, cost-effective, and safe approach
to prevent and treat bovine mastitis. This approach is
essential for ensuring the continuous growth of the dairy
industry.
STABILITY OF TAGATOSE, A PREBIOTIC
CARBOHYDRATE, IN MODEL SOLUTIONS
AND BEVERAGES, Dr. L. N. Bell, Nutrition
and Food Science

T

agatose is a carbohydrate which can improve
intestinal health and lower the amount of digestible
sugars in the diet. However, the susceptibility of tagatose
for breaking down during processing and storage has
not been studied. The purpose of this study is to learn
what factors affect tagatose retention in beverages. Food
products now contain more bioactive substances, called
nutraceuticals, that provide unique health benefits to the
consumer in addition to traditionally recognized nutrients
(e.g., vitamins and minerals). Tagatose is one of these
nutraceuticals.

T

agatose is a minimally absorbed sugar fermented
by colonic microorganisms into short chain fatty
acids. It changes the intestinal environment, allowing for
the growth of more favorable microflora and improved
intestinal health; it is thus classified as a prebiotic. In
addition, tagatose does not cause a rise in blood glucose
levels and contributes few calories to the diet making it a
possible sugar substitute. However, to gain a benefit from
tagatose, it must not be lost during processing or storage.
This project collects and analyzes data on the thermal and
storage stability of tagatose in model solutions of varying
composition, including juice and milk.

T

o achieve the objectives set forth in this project,
several kinetic experiments will be conducted. Data
will
be analyzed using appropriate kinetic modeling
he widespread expression of bBD-1 mRNA indicates
that bBD-1 may play an important role in the bovine suitable for shelf life determinations.

T
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T

he proposed research has two objectives. Objective 1
is to evaluate yield benefits and the level of protection
in fresh-market tomato against Cucumber mosaic virus
(CMV) and insect pests using a conventional mulching
system, plastic reflective mulch, versus two distinctly
different plant mulches, hairy vetch and lespedeza.
Objective 2 involves the evaluation of yield benefits
and the level of protection against CMV afforded freshmarket plants treated with a commercially available
biological control treatment relative to a non- treated
control treatment.
ALABAMA USDA EPSCoR FUNDED RESEARCH DURING CALENDAR YEAR 2007
Research

Amount Funded
CY 2007

Total Grant
CY 2007

AAMU

Promoting Value Added Enterprises Among Small and Medium-Sized Farms in Alabama

$33,328.75

$399,945.00

AAMU

Phosphorus and Metal Distribution and Sorption/Release in Soil Aggregate Fractions from Poultry Litter
Amended Soil

$18,744.56

$99,971.00

AAMU

Conservation Tillage and Fertilizer Management Practices for Reducing Soil Emission of Methane and
Nitrous Oxide

$91,666.67

$200,000.00

AAMU

Acquisition of an Ammonia/Nitrate-Nitrogen Analyzer to Enhance Research and Training in Agricultural
and Related Sciences

$12,500.00

$25,000.00

AAMU

Silvopastoral Systems for Pine Sawlog, Goat, and Forage Production on Small and Medium-Sized Farms
in the Black Belt Region of the Southeast

$99,027.25

$396,109.00

AAMU

An Integrated Approach to Enhance the Teaching, Research and Extension of Modern Food Processing
and Preservation Technologies

$50,000.00

$100,000.00

AU

Effects of Viral Immunosuppression on Disease in Vaccinated Chickens

$26,177.08

$359,000.00
$349,912.00

Institution

AU

Molecular Markers and Mediators of Porcine Reproductive Tract Development

$38,212.44

AU

Pheromone Perception: Structure of Pheromone Binding Protein

$7,947.80

$8,670.33

AU

Reducing Risk of Avian Influenza Outbreaks in Commerical Chickens by Genetic Resistance

$160,278.00

$480,834.00

AU

Mapping the Catfish Genome: Bac Contigs, End Sequencing, and Marker Development for Map
Integration

$230,000.00

$690,000.00

AU

Control of Salmonella in Infected Chickens by Combining Application of Bacteriophages, Competitive
Exclusion, and Maternal Immunity

$99,423.67

$298,271.00

AU

Stability of Tagatose, A Prebiotic Carbohydrate, in Model Solutions and Beverages

$61,329.50

$122,659.00

AU

Market, Urbanization and Forest/Agricultural Land Use Change in the Southern Untied States

$77,500.00

$310,000.00

AU

Development of Nanoscale Magnetostrictive Particles as Novel Biosensor

$53,333.33

$160,000.00

AU

Forestry and Community: Creating Local Markets for Local Resources

$153,333.33

$460,000.00

AU

Subunit Vaccine Against Bovine Chlamydia (Chlamydophila) Perdorum Infection

$101,250.00

$405,000.00

AU

Expression Profiling of Genes Involved in Lipid Metabolism and Its Regulation in Adipose, Skeletal
Muscle and Liver of Pigs

$1,442.85

$69,257.00

AU

Live Mulch and PGPR-Mediated Enhanced Plant Growth to Manage Insect-Borne Cucumber Mosaic
Virus in Fresh-Market Tomato

$16,666.67

$100,000.00

AU

Bovine Spongiform Encephalogpathy Surveillance by Real-Time Biosensing of Meat-and-Bone Meal in
Animal feeds using Microcantilever Sensors

$36,458.33

$250,000.00

AU

Role of Endogenous Antimicrobial Peptides in Bovine Mammary Mucosal Immunity: Identification of
Bovine Beta-Defensin-1 (BBD-1)

$18,055.56

$100,000.00

UA

The Role of Receptor Kinases in the Recognition of Fungal Elicitors

$16,666.67

$100,000.00

UAB

Characterization of Immunogenically Relevent Structures of PRRSV by Crystallography and Cryo-EM

$79,000.00

$237,000.00

UAH

Biological Conversion of Biodiesel-Derived Crude Glycerol to Produce Value-Added Industrial Products

$16,666.67

$100,000.00

Total

$1,499,009.13
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$5,815,628.33
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LIVE MULCH AND PGPR-MEDIATED
ENHANCED PLANT GROWTH TO MANAGE
INSECT-BORNE CUCUMBER MOSAIC VIRUS
IN FRESH-MARKET TOMATO, Murphy, J.;
Mosjidis, J.; Plant Pathology, Auburn Univ.

P

FORESTRY AND COMMUNITY: CREATING
LOCAL MARKETS FOR LOCAL RESOURCES,
C. Bailey, V. Hartarska, M. Dubois, B.
Lindsey, Auburn University, Agricultural
Economics and Rural Sociology

H

undreds of thousands of forestland owners with
parcels under 50 acres in size have limited or no
opportunity to market their timber. This is so because
contemporary logging operations require larger parcel
sizes to economically justify harvests. As a result, many
forestland owners both suffer loss of income and have
fewer options available for managing their timber. Our
project is designed to create market opportunities, and
thereby expand forest management options, available
to owners of small forestland parcels. We will do
so by identifying scale appropriate harvesting and
wood processing technologies as well as local market
opportunities. Among the opportunities being considered
is construction or rehabilitation of homes and community
buildings.

EXPRESSION PROFILING OF GENES
INVOLVED IN LIPID METABOLISM AND
ITS REGULATION IN ADIPOSE, SKELETAL
MUSCLE AND LIVER OF PIGS, Dr. Werner
Bergen, Animal Sciences, Auburn
University

P

ork is an important source of nutrients in the American
diet with the sale of pork products representing over
twelve percent of United States livestock production
farm-gate cash receipts. Fat is a major component of
pork and affects organoleptic characteristics of pork.
Consumption of food products with excessive fat content
have been associated with obesity, type two diabetes
and cardiovascular disease. Fat content has emerged
as a critical consideration for consumers purchasing
pork products. This has prompted the pork production
sector to lower fat deposition in pigs and animal growth
as well as lead food technology researchers to study
fat metabolism in pigs. While pork has become leaner,
understanding of integrative aspects of lipid metabolism
and its regulation in pigs is limited. The overall goal of our
research efforts is to develop a comprehensive program
for the understanding of coordinated regulation of lipid
synthesis, fatty acid oxidation, mobilization, trafficking
and deposition between various tissues in growing/
finishing pigs at the gene expression level [transcriptome]
to promote production of lean pork products of desirable
eating quality.
THE ROLE OF RECEPTOR KINASES IN THE
RECOGNITION OF FUNGAL ELICITORS, Dr.
K. M. Ramonell, The University of Alabama

ork products have been associated with excessive fat,
but fat content of pork has been dramatically lowered
while further reductions and improvements in eating
quality of pork are desired. The purpose of this project
is examine expression of genes involved in porcine lipid
metabolism in adipose, skeletal muscles and liver that
will enhance efficiency of pork production and product
quality utilizing new emerging gene expression analysis
techniques.

F

ungal diseases are responsible for millions of dollars
in crop losses each year and are serious pests of
major food crops. Plants must recognize pathogens and
rapidly initiate defense responses in order to survive.
These defense responses can be activated by recognition
of general elicitors such as chitin generated from the
cell walls of pathogenic fungi. This proposal focuses
on characterizing receptor kinases involved in chitin
perception to determine their role in defense against
fungal pathogens. An understanding of the perception
and regulation of chitin-elicited defense responses will
provide important tools towards the engineering of more
resistant crop varieties.
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SUBUNIT VACCINE AGAINST BOVINE
CHLAMYDIA (CHLAMYDOPHILA)
PERCORUM INFECTION, Dr. B. Kaltenboeck,
PATHOBIOLOGY, AUBURN UNIVERSITY
he prevailing view of bovine infection with
intracellular bacteria of the genus Chlamydia is that
of a curiosity, significant as rare zoonosis, but not for
animal health and production.

M

odern ELISA and PCR techniques show a different
picture, with very high seroprevalence, approaching
100%, and DNA prevalence as high as 50-60%, of
clinically inapparent infection with Chlamydia psittaci
(reclassified Chlamydophila abortus) and Chlamydia
pecorum (Chlamydophila pecorum).

W

e will conduct a Chlamydophila pecorum genomewide search for the best antigens mediating
prophylactic immunity. To achieve this goal we propose
the following specific objectives: 1) Create vaccine
constructs of linear expression elements of each of
approximately 1,000 PCR-amplified open reading frames
of the Chlamydophila pecorum genome, and use genetic
immunization with pools and single constructs to identify
protective genes in two rounds of mouse respiratory
challenge infection with C. pecorum. 2) Confirm protective
C. pecorum vaccine candidates as whole-gene ubiquitinfusion expression plasmids, reconstructed for mammalian
codon usage, in the mouse respiratory challenge model.

Architecture students and staff associated with the Rural Studio as part of
Dr. Bailey project described herein are
designing houses that can be built for
$20,000 using locally produced materials, including dimensional lumber and
round wood harvested from the immediate environment rather than depending
on commercial sources. Once construction using locally sourced material has
taken place, we plan to visit other universities in the South where schools of
forestry and architecture might find this
model of housing development useful.

MOLECULAR MARKERS AND MEDIATORS
OF FEMALE REPRODUCTIVE TRACT
DEVELOPMENT, Drs. F.F. Bartol, J. Wower,
K.T. Fielman, J. Wang, and C.A. Bagnell,
Auburn University, Animal Sciences

More broadly, we hope to identify appropriate harvesting and wood processing technologies that can be used
by owners of small tracts of timber to
manage their resource, and to generate
products that meet local needs including
needs for low cost housing.

T

he term lactocrine was coined to describe a
mechanism through which naturally occurring milkborne peptide growth factors or hormones are delivered
from mother to offspring as a specific consequence of
nursing. Relaxin (RLX), a prototypical milk-borne growth
factor, is found in the circulation of nursing piglets
at significant concentrations within 3 days of birth.
Receptors for RLX are present in the neonatal uterus
and cervix (as well as other tissues) at birth. Therefore,
RLX can act through its own receptor [and possibly via
the estrogen receptor system] to induce changes in the
developing uterus and cervix during early neonatal life
that define the developmental program and may set the
developmental trajectory of these tissues. Such effects
can have long-term consequences for reproductive
performance, efficiency and health.
53

The mice receive a short
inhalation anesthesia, and
then the gene gun shoot
DNA-coated gold micropellets into
the skin of the ear as part of immunization process as part of bovine
vaccine project at Auburn.
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AN INTEGRATED APPROACH TO
ENHANCE THE TEACHING, RESEARCH
AND EXTENSION OF MODERN FOOD
PROCESSING AND PRESERVATION
TECHNOLOGIES, W.W. Yang, S. Li, H.
Dodo, R. Siew, Alabama A&M University,
Food Science and Animal Industry

I

n the wake of new and emerging food technologies,
food science programs are facing the issues of
strengthening the capacity in education, research and
outreach of these technologies in order to keep abreast of
the technological trend. Allergies, including those from
peanut and its derivatives, are one of the leading causes
of chronic diseases in the US, and yet there is currently
no cure available to peanut allergy. This project enhances
the integration of education, research and outreach of
modern food processing and preservation technologies.,
and also examines whether the major new and emerging
food processing technologies are effective in inactivation
peanut allergens.

This analyzer will become an integral part of the soil
microbial biochemistry laboratory under the supervision
of a full-time professional staff member who will acquire
data for occasional users, train students and postdoctoral
associates, and coordinate data collection. The instrument
will offer research training and research skills development
to faculty, staff, and students at the BS, MS, and PhD
levels, summer programs and internships [high school
seniors], and research projects [MS and PhD].
SILVOPASTORAL SYSTEMS FOR
PINE SAWLOG, GOAT, AND FORAGE
PRODUCTION ON SMALL AND MEDIUMSIZED FARMS IN THE BLACK BELT REGION
OF THE SOUTHEAST, Dr. E. Nyakataw,
Alabama A&M University

L

imited resource farmers and forest landowners in the
southeast U.S. are struggling to make a profit from
conventional agriculture and traditional forestry practices;
hence, are facing viability problems. Silvopastoral systems
can provide an economically attractive timber/livestock/
forage production package for these landowners, by
ACQUISITION OF AN AMMONIA/
providing annual income from meat goats and sustainable
NITRATE-NITROGEN ANALYZER TO
browse systems, while they raise pine trees for timber. This
ENHANCE RESEARCH AND TRAINING IN
project will develop and evaluate silvopastoral systems
AGRICULTURAL AND RELATED SCIENCES,
for pine sawlog, meat goat, and forage crop production
Dr. Z.N. Senwo, Alabama A&M University
to increase productivity, profitability, and sustainability on
his grant is for the purchase of critical instrumentation small and medium sized farms in the Black Belt region
needed to perform research: an Ammonia-Nitrogen of the Southeast. In addition, this project will provide
Analyzer.. This is a tubular membrane diffusion system awareness of agroforestry’s economic, social, and
for analysis of inorganic nitrogen in aqueous solutions. environmental benefits to farmers and forest landowners
The gas diffusion/conductivity principle provides results on small and medium sized farms in the southeast U.S.
unaffected by turbidity, color, or particulate matter in the
sample. Ultra sensitive conductivity detection down to the
ppb level is easily achievable with the Standard Diffusion
Membrane Cell. Typical sample times are less than one
minute. This is ideal for analysis of soil, plant matter,
wastewater, fermentation broths, and process streams.
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T

H

igh concentration of greenhouse gases in the
atmosphere will negatively impact the climate,
the environment, human and animal health, which will,
in the long-term, affect economic and environmental
sustainability of current agricultural operations. Repeated
application of poultry litter on the same litter on the same
land can result in nutrient enrichment which may have an
impact on soil greenhouse gas emission. Therefore, poultry
litter management strategies to minimize greenhouse gas
emissions after soil application need to be developed and
evaluated for their effectiveness.

EFFECTS OF VIRAL IMMUNOSUPPRESSION
ON DISEASE IN VACCINATED CHICKENS,
Dr. V.L. van Santen, H. Toro, F. J. Hoerr,
Pathobiology, Auburn University

I

nfectious agents continue to cause disease losses in
commercial chickens in spite of intensive vaccination
programs. An example is infectious bronchitis virus.
Epidemiological and experimental evidence suggest
immunosuppressive viruses also play a role in infectious
bronchitis. The purpose of this project is to understand
the role ubiquituous immununosuppressive viruses play
in diseases caused by other pathogens in vaccinated
chickens, using infectious bronchitis as a model. Our
long-term goal is to understand the role ubiquitous
immununosuppressive viruses play in diseases caused
by other pathogens in commercial chickens, in spite of
intensive vaccination programs. Immunosuppression
could contribute to disease in vaccinated chickens on
many different levels, including effects on evolution of
the other pathogens.

This project for enhancing food processing and preservation has a great
potential to enhance the science and
education of modern food processing and preservation technologies.
When successfully implemented, this
project can serve as a model and offer shared resources as well for other
institutions worldwide that offer
food science and
technology programs.
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Dr. Vicky van Santen, Auburn University.
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CONSERVATION TILLAGE AND FERTILIZER
MANAGEMENT PRACTICES FOR REDUCING
SOIL EMISSION OF METHANE AND
NITROUS OXIDE, Dr. E. Nyakatawa, Auburn
University
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