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In addition, the University of Maine operates the Aquaculture Advanced Technology
Center in partnership with the Maine Aquaculture Innovation Center. The Aquaculture
Center has business incubation spots available at the Darling Marine Center, the Center
for Cooperative Aquaculture Research in Franklin, and the Washington County
Community College in Eastport. The Darling Center space was completed in June of
2002 and is now occupied by a spin-off activity of MicroTechnologies, a Richmond-based
Fish Biotechnology company.

The University of Maine is a partner in the Composites Technology Center, the incubator
for the composites industry, with Sanford Industrial Development Committee and the
Piscataquis County Economic Development Council. The first incubator space is in
Sanford, the second planned for Greenville, received funding through the June 2003
“Jobs Bond.” The University serves as the R&D lab for these companies.

The University of Maine is looking for spin-off technologies suitable for all the incubators,
which include environmental technologies, precision manufacturing, advanced
technologies for forestry, and agriculture and biotechnology.

» Local and Regional Economic Development

The University of Maine continues to partner with state and regional economic
development organizations and local towns and communities to understand the needs of
local businesses and the opportunities to use our R&D relationships to spin-off, grow, or
attract existing and new businesses. In FY03, we were successful in attracting FoxTech,
LLC to Orono, Maine. Partnering with these organizations gives Maine the critical mass
to continue to grow.

« The Future

As we move into the next year, we continue to have bright spots that will carry the
momentum that the MEIF and state bond funds have initiated.

o The continued development of a Molecular Biophysics Institute in partnership with the
National Science Foundation, the Jackson Laboratory, and the Maine Medicai Center
Research Institute.

o The Compietion of the Engineering and Science Research Center and the Advanced
Manufacturing Center.

o The expansion of technology-based entrepreneurship programs for graduate and
undergraduate students in all disciplines and the construction of the Technology
Innovation Center funded by the June 2003 “Jobs Bond”.

o The expansion of the Advanced Wood Composites Center, funded by the June 2003
“Jobs Bond”
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o The continued development of aquaculture R&D activities in partnership with the
USDA, the industry, and the State.

o Growth and expansion of “Homeland Security® R&D, capitalizing on our strong
programs and applying to the needs of the State and the nation.

o Continued strong performance in the R&D funding from all sources.
o Additional Maine Economic Improvement Funds, including the reinstatement of the $2
million originally included in the FY03 appropriation, will allow current project

commitments, such as the EPSCor project, to be fulfitled and will allow the University
to leverage more grants and contracts to stimulate economic growth in Maine

University of Southern Maine Summary

During FY03, USM began to see earlier investments in R&D pay dividends. New grants and
contracts related to R&D exceeded $3.6M, up from less than $1M last year, and the
equivalent of 26 full-time jobs were created. In addition to those positions directly supported
by R&D funds, the equivalent of an additional 25 positions were supported by grants and
contracts that are the result of earlier R&D investments at USM. The plan is working.

¢ Institutes and Opportunities

USM has two research institutes to develop R&D capacity: the Bioscience Research
Institute of Southern Maine (BRISM) and the Institute for Research in Information
Science (IRIS). Each institute primarily provides a focal point for interdisciplinary
research in its targeted technology, bringing together and supporting researchers from
different departments and different colleges to address research questions of national
interest. Work continues within each institute to facilitate USM participation in the two
Ph.D. programs: the Cooperative Ph.D. program in Biosciences, currently enrolling six
students, and the University of Maine Computer Science Ph.D. program.

Bioscience Research Institute of Southern Maine (BRISM)

During FY03, Dr. John Wise and his team settled in and established a strong research
program at USM. Recruited from Yale University during FY02, Dr. Wise has built
collaborations within USM and across the research communities of Maine and
northern New England. These collaborations form the core of the emerging Center for
Integrated and Applied Environmental Toxicology which is expected to be approved by
the Board of Trustees early in FY04. In addition to the grants that came from Yale with
the Wise laboratory, another $3.2M in proposals was submitted during FY03.

Another major researcher, Dr. Lew Incze, joined USM from the Bigelow Laboratory.
Dr. Incze's work at the intersection of physical oceanography and biological systems is
critical to the understanding of the Gulf of Maine. Dr. Incze is already drawing together
a number of researchers to form a core group examining aquatic systems.
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Institute for Research in Information Science (IRIS)

Work continued by faculty members in Computer Science and Information and
Communications Technology on research agendas recently established at USM: the
theoretical basis of object-oriented databases, the performability of distributed
networks, and web-based tools to facilitate collaboration and information sharing
among non-technical users. All three of these submitted proposals to federal and
state funding agencies, including two proposals to the Maine Technology Institute.

Infrastructure

The capital investment in the Research Wing of the Science Building also came to fruition
in FY0O3 with the completion of the basement and first laboratory floor in early June.
These research spaces were completely occupied during the first quarter of FY04, with
funded research underway and core scientific facilities operational—an animal facility, a
nuclear magnetic resonance laboratory, a radioactive isotope laboratory, as well as
extensive microscopy space and equipment.

Incentives for Research and Development at USM
The State R&D appropriation has allowed USM to develop its institutional capacity to
leverage extramurally-generated funds more effectively. For example, as part of USM's
aggressive effort to build research competitiveness, FY03 marked the first year of the
Research Initiatives Incentives program. In this program 10% of all indirect costs
recovered by USM through USM grants and contracts ($300,000 in FY03) was utilized to
1) return funds to Colleges, Schools, and individual researchers to motivate high
quality new grant proposals,
2} deliver proposal development services such as technical and editorial assistance,
3) initiate an undergraduate research opportunities program for the benefit of USM
students.
The creation of this program, funded entirely by indirect cost recovery on grants and
contracts, has allowed an increasing number of USM R&D activities to be sponsored by
resources other than the State R&D appropriation, thereby maximizing the impact of the
State funds, and broadening the scope of research development at USM.

Conclusion

USM is demonstrating that significant investments in R&D activities, with both direct support
of research and the development of human and physical infrastructure, can pay off. The
returns are coming in: as new grants and contracts, as additional graduate students and
programs, as unprecedented collaborative activity, and as vibrant and meaningful research
programs. Patiently and prudently tending these investments will insure further increase in
such returns, and benefits to the economic vitality of Maine, especially in our targeted
technology areas.
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State Research Appropriation for Operations

The University of Maine System received an appropriation of $0.5 million in FY98, an
additional $4 million in FY99, an additional $5.55 million in FY00, and an additional $50,000
in FY2001 bringing the total available for research in FY01 to $10.1 million. There was no
additional appropriation for FY02; therefore, the FY02 appropriation remained at $10.1
million. In FY03, the initial appropriation for R&D reflected a $2 million increase for a total of
$12.1 million; however, during FY(03, the additional $2 million was deappropriated resulting in
the total FYO3 R&D state appropriation remaining level at $10.1 million. The FYO03
appropriation of $10.1 million was distributed between the University of Maine (UM -
$8,080,000) and the University of Southern Maine (USM - $2,020,000).

Summary of Utilization of FY03 State Research Appropriation for Operations
Of the FY03 allocation of $10.1 million and $0.1 million carried forward from FY02, UM and
USM (1) expended a total of $6.8 million, (2) matched external grants & contacts with $2.9
million, and (3) carried forward $0.5 million in unspent funds to FY04.

These state research dollars resulted in the UMS attracting $40.7 million in external
grant & contract funding (primarily federal), a ratio of 4 to 1. The $9.7 million of State
funds utilized during FY03 resulted in a total of $50.4 million being made available for
research & development and supported 521 FTE positions.

The following is a summary of the utilization of the state research appropriation for operations
during FY03.

FY03 Used . Funds
Expenditures & To Match Total Carried
Physical Plant Grants & Funds Forward
Commitments Contracts Utilized to FY04
UM $4,836,949 $2,780,952 $7,617,901 $466,137
UsM 1,966,891 124,325 2,091,216 (8,106)
Total R&D Funds $6,803,840 $2,905,277 $9,709,117 $458,031
Grants & Contracts Generated 40,696,514
Total Funds $50,405,631

The research and development funding provided by the State of Maine was used to support
(1) salaries for faculty and staff, (2) direct equipment purchases, (3) matching funds for grants
and/or contracts, (4) research space, and (5) research in such areas as computer software &
engineering, advanced materials engineering, advanced technologies for forestry &
agriculture, aquaculture & marine sciences, biotechnology, technology transfer, information
technology, and biosciences.
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Legislative History of State Research Appropriation for Operations

The following is a summary of the actions of the 118th, 119th, and 120th Maine Legislatures
with regard to appropriating research funds for operations to the University of Maine System.

118TH LEGISLATURE

On March 26, 1997, the Governor signed into law the Economic Improvement Strategy
(Chapter 24) that appropriated $.5 million to the University of Maine System for research.

On April 1, 1998, the Governor signed into law the Economic Improvement Strategy
(Chapter 643, Part LL, Section S-3) that appropriated $4 million to the University of Maine
System for research. These funds were allocated from the FY98 year-end state surplus for
use in FY99.

119TH LEGISLATURE

On March 15, 1999, the Governor signed into faw the Part | Current Services budget
(Chapter 16) that appropriated $4 million in 1999/00 and 2000/01 to the University of Maine
System on a "base budget" basis for research. This extends the one-time FY99 $4 million
research appropriation that was funded from the FY98 year-end state surplus.

On June 4, 1999, the Governor signed into law the Part Il Supplemental Appropriation
budget (Chapter 401) that appropriated an additional $5.55 million in 1999/00 and an
additional $50,000 in 2000/01 to the University of Maine System on a "base budget" basis for
research.

On Aprit 25, 2000, the Governor signed into law the Part || Supplemental Appropriation
budget (Chapter 731) that appropriated $0.3 million in 2000/01 to the University of Maine
System on a "base budget” basis for the Maine Patent Program.

120TH LEGISLATURE

On June 21, 2001, the Governor signed into law the Part Il Supplemental
Appropriation budget (Chapter 439) that appropriated an additional $2 million in 2002/2003 to
the University of Maine System on a "base budget” basis for research.

On March 25, 2002, the Governor signed into law a deappropriation (Chapter 559) that
reduced the FY03 $2 million Supplemental Appropriation by $1 million.

On July 1, 2002, the Governor signed a Financial Order that curtailed the FY03 $2
million Supplemental Appropriation by an additional $1 million. This eliminated the FY03
increase of $2 million for research, bringing the FY03 research & development appropriation
back to the FY02 level of $10.1 million. On November 18, 2002, the Governor signed into
law a supplemental appropriation budget (Chapter 714) that deappropriated the $1 millicn
curtailment that was signed on July 1, 2002.
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Legislative History of State Research Appropriations for Operations

118th Legislature

UM
USM
TOTAL

119th Legislature

FY98 New
Appropriation

FY99 New
Appropriation

$400,000
100,000

$3,200,000
800,000

Total New
Two-Year
Appropriation

$500,000

$4,000,000

$3,600,000
900,000

UM
usm
TOTAL

120th Legislature

FY00 New
Appropriation

FY01 New
Appropriation

$4,500,000

$4,440,000
1,110,000

$40,000
10,000

Total New
Two-Year
Appropriation

$4,480,000
1,120,000

$5,550,000

$50,000

UM
USM
TOTAL

FY02 New
Appropriation

FY03 New
Appropriation

$5,600,000

$0
0

$0
0

Total New
Two-Year
Appropriation

$0

$0

$0
0

$0

Total Yearly Research Appropriation for FY01 - FY03

UM
USM
TOTAL

11704 MWS0Z(338)

FY01 - FY03
Appropriation

$8,080,000
2,020,000

$10,100,000
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State Appropriation for the Maine Patent Program

Through a combination of numerous public educational presentations and individual
counseling sessions with clients, the Maine Patent Program stimulates and supports both
existing and start-up Maine businesses by providing critical information and guidance
regarding development, strategic protection, and valuation of their intellectual property
assets. The program continues to grow in visibility and utilization by innovation-based
businesses in Maine. The Program receives, on average, around ten applications per month
for one-on-one counseling with individual inventors and businesses, and, from the time the
Program began providing public services in the first quarter of FY02 until today, over 200
inventors, scientists and entrepreneurs have sought individual assistance from the Program.
Additionally, over 500 Maine attendees have been recorded at the many seminars,
workshops, and conferences on various intellectual property topics hosted by the Program
and the Technology Law Center around the state.

The Program works closely in partnership with other Maine economic development
institutions, including the Maine Small Business Development Centers, the Maine MEP, and
the Maine Technology Institute (“MTI"). In FY03, well over 20 Program clients received seed
or development grant awards from MTI and several of these awards were for the purpose of
pursuing patents. The Program estimates that since its inception, between fifteen and
twenty-five new clients have filed or soon will file patent applications with the Program’s
assistance, and several clients who had pending applications now hold issued patents.

To accomplish the Program’s state-wide outreach to provide a key component in Maine's
forward-thinking initiative to foster economic growth and development for innovation-based
and high tech businesses, the University of Maine System received an appropriation of
$300,000 in FY03. The Program provides ever-increasing numbers of Maine businesses and
entrepreneurs with tools, information, education, counseling and assistance with intellectual
property issues that are crucial to the success of such technology-based businesses,
including patent, trademark, copyright and trade secret protection, commercialization and
licensing. In FYO02, the Program expended $197,145, carrying forward to FY03 $265,774.
During FY03, the Program expended $288,703, and $273,322 was carried forward to FY04.
The unused funds have been or will be distributed to the Program for future use, particularly
as the economic growth initiative continues, creating more Maine businesses requiring
intellectual property advice and services to fully compete in the marketplace.

State Funding for Research Capital Projects

On November 3, 1998, the voters of Maine approved a $20 million bond issue to improve the
Maine economy by supporting innovative research and development. The University of Maine
System received $13.5 million from this bond issue to be used for capital improvements and
equipment purchases to support research and development. The bond proceeds were
distributed between the University of Maine ($10.8 million) and the University of Southem
Maine ($2.7 million).

10
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On June 4, 1999, the Governor signed into law the Part || Supplemental Appropriation budget
(Chapter 401) that appropriated $2.5 million in 2000/01 to the University of Maine System on
a "base budget" basis to pay the debt service on a $25 million university research &
development revenue bond. The University issued the revenue bond on August 15, 2000 that
provides $20 million for University of Maine Engineering & Science Research Facility and $5
million for the University of Southern Maine Portland Science Building Lab Renovation.

On April 25, 2000, the Governor signed into law a one-time supplemental appropriation
(Chapter 731} that appropriated $2 million for the renovation of teaching laboratories and
classrooms in Aubert Hall at the University of Maine.

On June 11, 2002, the voters of Maine approved a $35 million bond issue to be used in part
to stimulate job growth. The University of Maine System received $9 million with the bond
proceeds being distributed to the University of Maine ($5 million) for the Advanced
Manufacturing Center and to the University of Southern Maine ($4 million} for the Mitchell
Center.

On June 10, 2003, the voters of Maine approved a $60 million bond issue to be used in part
to stimulate economic growth and job creation. The University of Maine and the University of
Southern Maine will receive a combined total of $15 million to support their research efforts.

Summary of Utilization of FY2003 Research Capital Funds

Other Funds
Funds Total Carried
Bond Provided Project Expenditures Forward
Allocation To Date Budget to Date To FY2004
FY1999 State Bonds
UM $10,800,000 $1,168,622 $11,968,622 $11,370,720 $597,902
USM 2,700,000 155,000 2,855,000 2,708,656 146,344
Total $13,500,000 $1,323,622 $14,823,622 $14,079,376 $744,246
FY2001 University Revenue Bonds
UM $20,000,000 $600,000 $20,600,000 $9,059,902 $11,540,098
USM 5,000,000 4,161,599 9,161,599 8,389,101 772,498
Total $25,000,000 $4,761,599 $29,761,599 $17,449,003 $12,312,596
FY2002 State Bonds
UM $5,000,000 $0 $5,000,000 $481,063 $4,518,937
USM 4,000,000 0 4,000,000 205,701 3,794,299
Total $9,000,000 $0 $9,000,000 $686,764 $8,313,236
FY2001 One-time Appropriation
UM $9,000,000 $2,496,353 $11,496,353 $9,120,079 $2,376,274

11
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UTILIZATION OF FY03 OPERATING RESEARCH APPROPRIATION
NARRATIVE BY MAJOR RESEARCH AREA

UM

The information_below regarding the “Purpose of Research Area and Description of How
Funds Were Spent” as well as the “Description of Grants & Contracts Generated” is
applicable to all major research areas at the University of Maine.

Purpose of Research Area and Description of How Funds Were Spent:

The University of Maine uses the Maine Economic Improvement Funds (MEIF) for the
specific purpose of leveraging investments for:

A. Increasing the attraction of external funds through, grants, contracts, and gifts to
support the growth of research and development of new science and technology
relevant to Maine and the world.

B. Increasing the institutional capacity (facilities, equipment, staff, scientists) to
immediately support Maine's students, the citizens, communities, and the private
sector in Maine.

C. Developing new research, science, publications, technologies, information, and start-
up companies that have the potential to positively impact Maine's economy.

Funds are spent on:

A. Basic infrastructure and key operating expenses which cannot be supported on
direct costs on grants.

B. Research personnel who work directly on these project areas.

C. Start-up funds for new faculty, which typically support lab fit out and equipment,
grad-student and technician support, and basic start-up materials for a fixed period
of time, typically three years or less. Direct and indirect matching funds on grants
and contracts. Direct cash match when required by the sponsor, often in the form
of personnel time.

D. When not required by sponsor, match may be provided for a critical need (i.e.
equipment, technician) that the sponsor won't provide but is necessary to complete
the project.

Description of All Grant & Contract Funds Generated {includes MEIF & Non-MEIF):

Sector Awards # Award Amount Cost-share Amount
Advanced Materials and Composites 27 $4,198,802 $755,302
Aquaculture and Marine Sciences 81 $9,296,028 $1,514,311
Biotechnology 25 $4,612,183 $1,193,630
Forestry and Agriculture 61 $4,590,982 $779,802
Environmental Technologies 72 $5,598,700 $891,080
Information Science and Technologies 18 $3.490.697 $82.725

Sub-total Sectors 284 $31,787,392 $5,217,750
Other non-sector 107 $12,755,566 $2,933,103

UM Totais 391 $44,542,958 $8,150,853
Other Formula, Gift, Ind. - not categorized* n/a $6.430.486 n/a

Extramural Total

$50,973,444

(*Note: UM is developing mechanics to categorize the balance of these funds by sector)

12
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UTILIZATION OF FY03 OPERATING RESEARCH APPROPRIATION
NARRATIVE BY MAJOR RESEARCH AREA

UM

The previous table summarizes the new grant and contract awards received during the FY03
time period. It includes extramural grant and contract funds, and formula funds and
gift/endowment funds, which are not tracked by technology sector at this time.

Also please note that a project is often within several sectors. The above sorting is meant to
be general by the nature of the project. However, for example, a “..marine composites
project using resin treated wood composites to prevent marine borer damage...” could easily
be classified as forestry, composites, marine science and environmental (as it replaces
chemically treated wood). In this case it is listed as a composite.

Ongoing Cost-share Commitments:

The Cost-sharing listed in the previous table represents the amount required at the time of
the award. All cost sharing does not come from MEIF but often includes departmental
resources and the time of personnel committed to the project. The University has the
following outstanding commitments for the next 5 fiscal years against Maine Economic
Improvement Funds. With the reinstatement of the $2 million of Maine Economic
Improvement Funds originally included in the FY03 appropriation, the University can leverage
more grants and contracts, and current commitments to research projects that require
matching funds, such as the NSF EPSCoR project, would not be jeopardized. Additional
commitments will be made as new grants are awarded during each fiscal year.

OUTSTANDING MEIF

COMMITMENTS FYO04 FYO5 FYO6 FYO7 FYO8
Advanced Materials and

Composites $1,899,496 $1,722,222 $1,202,486 $1,109,516  $1,017,904
Biotechnology 2,432,054 1,667,880 1,403,546 425,546 425,546
Agquaculture and Marine

Sciences 1,393,586 1,075,815 1,009,168 953,760 374,000
Forestry and Agriculture 2,291,114 1,681,552 1,613,642 1,361,735 1,266,734
Information Technology 1,568,256 1,717,872 1,469,357 1,406,054 1,090,254
Environmental Technologies 1,536,869 1,318,731 963,195 974,210 613,543
Cross Sectors 708,334 600,000 600,000 600,000 600,000

Totals $11,829,709 $9,784,072 $8,261,394 $6,830,821 $5,387,981

13
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UTILIZATION OF FY03 OPERATING RESEARCH APPROPRIATION
NARRATIVE BY MAJOR RESEARCH AREA

UM

MAJOR RESEARCH AREA: Agquaculture and Marine Science

Purpose of Research Area

At UM, Aquaculture and Marine Sciences includes science and technology related to rearing
food and non-food species such as finfish (salmon, cod, halibut, marine tropicals, rainbow
smelt) shellfish (oysters, clams, scallops, mussels), seaweed, and other organisms such as
seaworms. Marine Science includes marine monitoring technologies such as the Gulf of
Maine Ocean Observation System (GoMoos), Gulf of Maine biological and physical
oceanography research, understanding the biological, physical and chemical patterns that
effect fisheries and the environment, advanced materials which can survive in the hostile
marine environment for waterfront infrastructure and marine vessels, and new value-added
food products.

Description of Qutcomes/Economic Benefits Including Progress Made on Projects:

A. Spin-off Companies

Saltwater Marketing, LLC, of Portland has formed to commercialize and market UM,
Lobster Institute technology to freeze seafood, particularly lobsters. This method of
freezing seafood enhances the flavor and improves shelf life so that seafood can be
stored under commercial conditions. The technology is patented in the United States and
Canada.

B. Aquaculture Incubator

Aquaculture Business Incubators at University Facilities in Franklin and Walpole
Three years ago, the University of Maine and the Washington County Technical Coilege
partnered with the Maine Aquaculture Innovation Center (MAIC) to establish an
aquaculture business incubator program. Using state funds provided by DECD, MAIC
and the University of Maine secured $750,000 - $250,000 for construction of incubator
space at the Darling Marine Center in Walpole, and $250,000 for incubator space at the
Center for Cooperative Aguaculture Research in Franklin and $250,000 for space at the
Marine Trades Center at the Washington County Community College in Eastport.

14
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UTILIZATION OF FY03 OPERATING RESEARCH APPROPRIATION
NARRATIVE BY MAJOR RESEARCH AREA

Um

MAJOR RESEARCH AREA: Agquaculture and Marine Science (Continued)

State Need

Maine's aquaculture industry (salmon, mussels and oysters) in 2001 directly employed
over 1,000 Maine citizens. A significant portion of this employment is located in eastern
Hancock County and in Washington County, both economically depressed areas. In
2002, problems encountered by the Atlantic salmon aquaculture industry lead to
significant lay-offs in the industry and in other sectors that support fish farming. During
the same period, citizens interested in marine aquaculture have been applying in record
numbers for the permits necessary to farm shellfish (oysters, mussels, and scallops) and
echinoderms (urchins). The aqguaculture business incubator program responds to the
public’s strong interest in aquaculture industry growth, and in the need to develop high
value new finfish species such as Atlantic halibut, haddock, and codfish.

Program Objectives

Two marine labs were constructed with incubator program support at the Darling Marine
Center in FY03. In the spring of 2003, Micro Technologies Inc. of Richmond Maine was
chosen to be the first business incubator tenant at Walpole. MicroTechnologies Inc.
provides pathology services to the aquaculture industry and is developing a vaccine to
combat infectious salmon anemia virus, a pathogen that has resulted in significant
production declines and economic losses over the past two years.

At CCAR in Franklin, the first incubator tenant is Seabait of Maine, a new farm that
produces marine polychaete worms, used by anglers as bait, and by fish farmers as a
feed supplement for broodstock. CCAR staff helped Seabait of Maine secure a $485,000
“Development Award” by the Maine Technology Institute. The funds will in part be used by
Sea Bait to locate within the incubator at CCAR.

Also at CCAR, the University is working with another new company that wants to explore
the profitability of farming marine species (such as halibut and cod) on fand, in tanks using
recirculation aquaculture systems. The University's partnership with this start-up company
will develop as soon as a $2.3 million marine hatchery facility is
completed. Ground breaking for hatchery is scheduled for late
October 2003. The business incubator program is providing
funds for construction, University R&D monies, and a $1.2 |4
million grant from the Economic Development Administration |

(EDA) of the U.S. Department of Commerce.

15



University of Maine System State Funded Research Annual Report FY03

UTILIZATION OF FY03 OPERATING RESEARCH APPROPRIATION
NARRATIVE BY MAJOR RESEARCH AREA

um

MAJOR RESEARCH AREA: Aquaculture and Marine Science (Continued)

C. Student Researcher Start-up Companies

Sea and Reef Aquaculture, LLC, was formed in FY03 by two Ph.D. students in the
School of Marines Sciences. Funded by the NSF their research involves the captive
rearing of marine tropical fish. In parallel, Chad Callan and Soren Hansen have started a
company to grow, market, and sell tropical fish for the aguarium market. Currently, these
fish are harvested from the wild, so this technology will be environmentally friendly and
produce a better product. The company has received a Maine Technology Institute Grant
and are being assisted by the UM business Incubators.

Maine Coral Aquaculture, LLC, has been formed by SMS graduate student Craig
Seavis. Craig has created a new company based on his research in UM’s marine science
program to grow coral using aquaculture techniques. He envisions commercial
development of a viable ornamental coral aquaculture facility in Maine to target reef
aquarium enthusiasts. Maine Coral has received a grant from the Maine Technology
Institute to commercialize this research.

D. Faculty Innovations

Many faculty in the sector have innovative ideas that are directly related to the Maine
Economy. They range from “marine borer resistant composite pilings”, “composite-to
metal joining technology” for marine vessels, artificial lobster baits, and filter materials
made from waste crab and lobster shells. Below are current examples that have made
significant progress in the last few years.

Juvenile Oyster Disease

Maine’s Damariscotta River estuary is an ideal place to grow oysters. In the summer, they
thrive in the algae rich broth created by the mixing of a warm river with upwelling
seawater. However, for oysters and oyster farmers, there is trouble in paradise. An
organism that causes juvenile oyster disease (JOD) also finds the estuary to its liking.
With a touch of irony, it makes infected oysters starve in the midst of plenty. it has been
the target of a concerted University of Maine research effort for more than a decade, one
that is paying off.

Through much of the 1990s, researchers worked to identify a cause. Former UM shellfish
pathologist Bruce Barber and his graduate student turned oyster farmer Chris Davis led
that work. They showed that oyster growers could cut their losses by selecting for fast
growing stock.

16
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UTILIZATION OF FY03 OPERATING RESEARCH APPROPRIATION
NARRATIVE BY MAJOR RESEARCH AREA

UM

MAJOR RESEARCH AREA: Aquaculture and Marine Science (Continued)

In 1999, Kathy Boeticher, Barber and John Singer, all of the Dept. of Biochemistry,
Microbiology and Molecular Biology and Schoot of Marine Sciences, reported a milestone
in the search for the cause of JOD. They demonstrated that the disease could be treated
with antibiotics and thus must have a bacterial origin. Then, they used new laboratory
culture techniques and DNA analysis to discover the presence of a previously unknown
species of bacteria on oysters that were sick. The bacteria were not found on healthy
oysters. Additional studies with the bacteria, tentatively named Roseimarina crassostreas,
have confirmed its primary role in JOD.

Boettcher's efforts to understand both the disease and what oyster farmers can do to
minimize losses have earned praise from the industry. “Her work has given the industry
an understanding of what causes JOD and what we can do to prevent it. She has shown
a real determination to work with people in the oyster industry, and we appreciate it,” says
Dick Clime, one of the state’s pioneer oyster farmers on the Damariscotta.

First recognized as a significant problem in Maine in 1988 and subsequently in New York
and Massachusetts, JOD can kill more than 90 percent of the cultured young oysters in a
farmer's stock. That's a tough loss in an industry just getting on its feet. Maine growers
raise high quality American oysters, Crassostrea virginica, for what they call the white
table cloth market. In 2002, market size oysters brought in revenues of about $850,000.

The Maine Aquacuiture Innovation Center (MAIC), a state supported organization located
at UM, is leading efforts to establish new oyster farms, but JOD is a significant barrier.
“JOD is the one thing that has kept oyster culture in Maine from expanding,” says Clime,
MAIC board chair and a UM graduate.

Not a threat to people, the disease continues to affect oysters in other parts of the
Northeast. In 2003, it was reported for the first time at Martha's Vineyard where a major
producer lost about half of his juvenile stock.

As its name implies, the disease kills young oysters. It generally strikes between July and
October after they've been placed in open water to grow to adult size. The Damariscotta
is both the heart of Maine’s commercial oyster industry and the location of most JOD
outbreaks in the state.

Boettcher has identified several possible methods for detection and treatment that may
have commercial value in supporting the Maine industry and commercialization. The
University is currently investigating the commercialization potential.

In addition, with Funding through the Maine Technology Institute, the aquaculture industry

and MAIC, the University has begun a selective breeding program to develop a JOD
resistant brood-stock for future generations of oysters.
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UM WOOD COMPOSITES CENTER TO DEVELOP NEW PIER MATERIALS FOR THE
U.S. COAST GUARD

New building products being developed at the University of Maine Advanced Engineered
Wood Composites (AEWC) Center could help the U.S. Coast Guard with renovations at
its aging marine facilities. The Coast Guard and the AEWC have entered into a three-
year $500,000 contract to develop and test wood composite components for decks,
walkways and retaining walls.

The service is hoping to develop components that will last longer, minimize environmental
impact, and be made from recycled materials. The need for repairs at existing Coast
Guard facilities in the Northeast alone is estimated to cost about $120 million.

Engineers at the AEWC will design, develop, install and monitor wood composite
materials for slip resistant pier decks and retaining walls. Materials will be manufactured
on AEWC’'s Davis Standard Woodtruder machine using 60% wood fiber and 40%

polyolefin plastic.

Plans call for the installation of extruded decking at a pier in New Haven, Connecticut to
see how well the decking performs under working conditions. AEWC engineers will also
design and test a 100-foot by 25-foot retaining wall and compare the performance of four
kinds of deck planks on the walkway at the Owl's Head lighthouse near Rockland, Maine.

Gulf of Maine Ocean Observation System (GoMOOS)

Traditionally, people who depend on the ocean for a living have managed with little or no
up-to-date information about currents, winds and waves. When they needed to know the
location of fog banks or the wind direction in the Gulf of Maine, mariners had only weather
reports and their own hard won experience. But now, there's a new source of information
in the form of a 24-hour watchdog known as the Gulf of Maine Ocean Observing System,
or GoMOOS.

In the past year, 10 GoMOOS monitoring buoys have been sited offshore from Boston to
Saint John, New Brunswick and as far east as the waters off Nova Scotia. Using the
latest monitoring technology, the buoys measure air and water temperatures, visibility,
and wave heights. In addition, two land-based facilities constantly sweep most of the Gulf
for current speed and direction. Most of the information is available via the Intemet at
www.gomoos.org or hitp:/gyre.umeoce.maine.edu/gomoos.php.
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The University of Maine is one of 31 member organizations for the system, which is
owned and managed by a nonprofit corporation in Portland, GoMOOS Inc. Neal
Pettigrew, UM physical oceanographer and an associate professor in the Schoot of
Marine Sciences, is one of the system founders and its chief scientist.

Buoys are maintained in a new ocean operations facility by the Physical Oceanography
Group at the University of Maine.

“We are a prototype for a national federation of regional ocean observing systems that will
go up one coast and down the other. This is the first one.”, says Pettigrew.

The system was built with federal funding but is envisioned to operate as a utility by
leasing buoy space for research and providing other information services.

E. Partnerships

The University of Maine continues to maintain strong partnerships within the Maine
marine science and aquaculture community. Major initiatives over the last year include
the creation of the National Coldwater Marine Aquaculture Center with the USDA
Agriculture Research Service. To date UM has worked with the Maine delegation to
leverage over $13 million dollars to construct facilities at Orono and Franklin and
collaborate with UM scientists. USDA ARS Research Leader, Dr. Bill Wolters is now
housed at UM and has begun a salmon breeding program at existing UM facilities at
Franklin.

Another blossoming partnership is between the UM School of Marine Sciences and the
Gulf of Maine Research Institute (formerly the Gulf of Maine Aquarium) in Portland. UM is
exploring co-locating several scientists at the GMR! as it becomes available.

Ongoing Maine partnerships include the GoMOOS organization, the Maine Aquaculture
Association, Washington County Community College, Maine Maritime Academy, Bigelow
Labs, MDIBL, University of Southern Maine, the Maine Department of Marine Resources,
and many other public and private sector community organizations. Maine Seagrant and
UM Cooperative Extension are particularly involved with local businesses and
communities through its Marine Extension Program.
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Purpose of Research Area:

At UM Biotechnology generally includes life science research that is related o humans,
animals, and plants. Much of the biotechnology is related to understanding the environment
in Maine including the plants we grow for crops (trees, potatoes, blueberries, etc.) and the
animals we catch or raise (fish, shellfish, lobsters). We study how they grow and live, what
impacts they have on the environment and what impacts them, and how to make them
healthier and sustainable. in addition, we look at the health benefits from natural bio-
products and how they may treat human disease.

Description of Outcomes/Economic Benefits Including Progress Made on Projects:

A. UM Technology Spinouts
None

B. Biotechnology Incubator
The Thomas Teague Center is the State’'s ADTC for Biotechnology. While UM is
watching for start-up companies that may logically locate in this center, there are none at
this time. UM did support the center on its Nationai Science Foundation grant proposal to

the Partnerships for Innovation program to increase the likelihood of biotechnology
commercialization in Maine.

C. Student Researcher Start-up Companies
None

D. Faculty Innovation
Juvenile Oyster Disease — Kathleen Boetcher — See Aquaculture

E. Partnerships
The University of Maine has entered into significant biotechnology partnerships during the
past fiscal year. The awarding of the National Science Foundation EPSCoR cooperative
agreement brings $6 million to the state over three years to create the Institute for
Molecular Biophysics in partnership with the Jackson Laboratory and the Maine Medical
Center Research Instifute. Formation of the IMB will lead to additional funding from NIH

and NSF and international partnerships with institutions such as the University of
Heidelberg.
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Additional collaborations with the Maine Biomedical Coalition include partnerships with the
Foundation for Blood Research, the University of New England, and the Mount Desert
Biological and Laboratory. Funding includes NSF and NIH.

A final example of partnerships is the research being done in collaboration with Eastern
Maine Medical Center to evaluate the medical properties of extracts from blueberries.

F. Additional Highlights

NSF IGERT

Wwith a $2.6 million five-year grant from the National Science Foundation (NSF), three
Maine research organizations are poised to take a major step in genomics research and
graduate education. The grant will aliow the University of Maine, The Jackson Laboratory
(TJL) and Maine Medical Center Research Institute (MMCRI) to establish an
interdisciplinary Ph.D. program in functional genomics.

The program, which is offered under UM'’s Interdisciplinary Ph.D. umbrella, introduces a
new graduate education paradigm that will prepare students for fundamental changes in
the approach to the biological/biomedical sciences. The structure of the program also
increases the level of interaction and cross-disciplinary collaboration among faculty
members in the three institutions.

The study of functional genomics focuses on the interplay between genes and the
biological machinery that enables an organism to live and reproduce. It involves further
refinement of our understanding of genome “language” and of how that information is
organized and used.

The initiative is funded under an NSF program known as Integrative Graduate Education
and Research Traineeship, or IGERT. The grant, which has been awarded to UM, is led
by Barbara Knowles, associate director of TJL and director of research. Participating
faculty come from UM, TJL, and MMCRI.

“This grant and a possible companion program now under consideration by the Deutsche
Forschungs Gemeinschaft of the German government, to support German graduate
students in this international program, will combine to make a unique program of study,”
says Knowles. “l envision that students from the U.S. or Germany will be able to study
with internationally recognized scientists in either country. They will receive cross-
disciplinary training so that they can use the tools of physics, engineering, chemistry,
genetics and genomics, as well as the computational sciences, to unravel the functions of
individual genes and the interactions between them to influence complex traits. This is a
whole new way to think about training graduate students, and we in Maine are really
excited to be at the crest of this wave.”
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Students will move through a core curriculum in the biological, computational, and
physical sciences. They will develop a research project drawn from the many possibilities
at the three institutions. Instead of being closely guided by a single faculty member, as is
done is in traditional graduate programs, students will work with a pair of scientists
representing different disciplines. The students’ thesis research will likewise encompass
experimental approaches from more than one discipline.

This award serves as the foundation for a 'Research Triangle' between the three
institutions and uses graduate education to reinforce the stability of the Triangle,” says
Tom Maciag, director of the Center for Molecular Medicine at MMCRI and co-principal
investigator on the IGERT application. “Furthermore, this award may also enable the
development of new and exciting research collaborations within the 'Research Triangle'
that may facilitate the submission of additionai competitive research applications to
funding agencies other than the NSF.”

Questions in functional genomics cannot be answered by the biological sciences alone,
says Hutchison. Students will develop skills in the physical and computational sciences
and work to understand the relationship between genes and development. The benefits
may apply widely in medicine, agriculture, the environment and other fields.

BIOTECHNOLOGY INDUSTRY BECOMING A MAJOR ECONOMIC FORGE IN MAINE

Biotechnology businesses are becoming a major force in Maine’s economy according to a
new University of Maine report. The industry generated nearly $432 million in sales and
employed about 3,690 people in 2002. Because money spent by companies generates
additional economic activity throughout the economy, the report estimates the industry's
total economic contribution at $685 million in Maine with direct and indirect support for
7,135 jobs.

Todd Gabe and Tom Allen, assistant professor and associate scientist, respectively, in the
Dept. of Resource Economics and Policy, wrote the report. They received support from
the Maine Technology Institute, the Biotechnology Association of Maine, and the Maine
Center for Innovation in Bictechnology and the Maine Agriculture and Forest Experiment
Station. “The reason we did this study was to establish benchmarks for the size and
vitality of this industry. The data will be useful in tracking the industry's performance in
the future,” says Gabe.

The report is the first part of a larger study that will focus on the business climate for
biotechnology in Maine. Surveys will be conducted this winter to gather information about
factors affecting the growth of the industry. Gabe and Allen did not collect any new data
for the report. They based their analysis on government statistics, industry directories,
and other sources. To select businesses, they used a definition that characterizes
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biotechnology as “any technique that uses living organisms or parts of organisms to make
or modify products...”. They excluded medical services, pharmaceutical sales and
marketing companies, and medical instrument manufacturers. Also excluded were
traditional farm, forest, and fishing companies. Aquaculture firms, other than those that
harvest seaweed to extract useful compounds, were not included.

Although there are 80 separate companies and non-profit organizations in the Maine
industry, 10 of them accounted for the bulk of sales and employment. About half of the
companies and almost 60 percent of biotech jobs are located in York and Cumberand
counties. Other companies are located in mid-Maine and across the state, with more than
1,000 employees working at The Jackson Laboratory in Bar Harbor.

Maine’s biotechnology companies produce medicinal, pharmaceutical, diagnostic and

biological substances such as reagents, immunoassays, sensors and antibodies used in
research and health monitoring.
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Purpose of Research Area:

At UM, Advanced Materials and Composite Technologies include many platform technologies
that crossover into other sectors. For example “wood-composites”, often a combination of
wood and synthetic fibers and resins, are developed to take into consideration modern and
sustainable harvesting technologies, environmental impact, and use precision manufacturing
technologies such as extrusion, radio-frequency curing, and advanced IT models for design

and engineering.

In addition UM’s sensor program is highly dependant on the design and engineering of new
composites and advanced materials, metals coated with polymers and filters made of natural
products such as chitosan from crab shells.

Finally, truly high-tech composite structures are being researched and developed for
applications in space for NASA or in combat for the Navy and the Army. High temperature,
blast resistance, and survivability are the key characteristics.

Description of Qutcomes/Economic Benefits Including Progress Made on Projects:

A. UM Technology Spinouts

Engineered Materials of Maine started in October 2002 based on a wood composite
product, AEL, developed at the Advanced Engineered Wood Composites Center. This
product is a laminated beam using low-grade hardwoods with applications in construction
and transportation. EMM is operating in a 40,000 square foot facility in Bangor.

B. Composites Technology Incubator

The Composites Technology Center Incubator (CTC) is one of the State's Advanced
Technology Development Centers (ATDC) and was formed as a partnership between the
Sanford Industrial Development Authority, the Piscataquis County Economic Development
Corporation, and the University of Maine. The CTC has a 20,000-sqft facility in Sanford
(which is focused on synthetic composites) and is currently designing a new facility in
Greenville to focus on wood composites start-up companies. Currently, several
technologies under development at the Advanced Wood Composites Center are targets
for the Greenville facility.
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C. Student Researcher Start-up Companies

UM Student Start-ups

Pell Innovations, LLC was formed by Jacob Pellitier, an undergraduate Mechanical
Engineering student developing a composite archery bow as his first project. Pell,
assisted by the Target Technology Incubator, has received a $10,000 seed grant from the
Maine Technology Institute. Jacob will start the Fall 2003 semester as a graduate student
in mechanical engineering supported by a NASA fellowship working on advanced
materials. He is also assisting the Maine Patent Program (UM Law School} as an intern
and is working with program director Woody Higgins.

D. Faculty Innovation

Patents Issued

One new U.S. patent was issued in FY03 for a building construction method using fiber
reinforced oriented strand board panels that would make a structure stronger and more
durable and, therefore, more resistant to natural disasters like hurricanes. The inventor
was Dr. Habib Dagher, director of the AWEC.

Code Reports

The University of Maine AEWC received a proprietary ICBO building code report on the
Advance Engineered Lumber product. The Code Report is optioned for license to
Engineered Materials of Maine, of Bangor.

New Patents Filed this FY03
5 composites/advanced material patent applications were filed in FY03.

Inventors Department Application

Dagher, Fiutak, McDougal =~ AEWC, DIC (1) Composite
Dagher, et al AEWC, Wood Science (1) OsSB

Goodell. Lopez AEWC, Wood Science (1) COMPRIS

.Da Cuhna Electrical Computer Engineering (2) Sensor Materials

New Licenses and License Options
Technology related to Advanced Engineered Lumber (code report, technical data, and
patent application)} was optioned for licensed to Engineered Materials of Maine.
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