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Introduction to UMBI

I am in my 7th year as president of UMBI and again, it is an honor to come before you today and share the progress that Maryland’s premier biotechnology institution has made during FY05 and discuss with you our budget request for FY07. I thank the members of the Maryland General Assembly and Governor Ehrlich for their continued support and investment in higher education in the State of Maryland.  It is your commitment to excellence and leadership that enables the University System of Maryland (USM) to provide the best education and training for Maryland students as well as to discover and implement advances made in research and technology that benefit our State’s citizens.  Many other states can only dream of the advantages that Maryland has and is continuing to build – a great place to live, abundant opportunities for growth and advancement, and a commitment to quality on all fronts.
The USM organizational review of UMBI was completed in June of last year with the decision to keep UMBI intact.  UMBI can now focus on optimizing its research programs, implementing new ideas for economic development and expanding our K-12 outreach and workforce training programs. We thank the members of the General Assembly for their support during this year long review and the Regents for making what we know was the right decision.
In 1985, UMBI was founded to serve the state in many capacities as an intensive research institution to cover the breadth and depth of biotechnology.  Twenty years later, UMBI is internationally recognized as a leader in many fields of biotechnology; an institution whose faculty and research staff continue to move bioscience forward, forging new territory in both the basic and applied arenas, and an institution that continually makes innovations in K-12 education, outreach and workforce training.  And, UMBI is about sustaining and enhancing biotechnology in Maryland through our efforts in economic development.

Today, UMBI consists of five research Centers which are briefly described on the next pages. In addition, UMBI has this past year focused on the future Center to be built on the Eastern Shore for Agricultural and Environmental Biotechnology, and increased our efforts in Western Maryland in partnership with Frostburg State University with the virtual Appalachian Center for Ethnobotanical Studies.  We also began to plan for the expansion of programs for the Centers for Advanced Research in Biotechnology and Biosystems Research at our Rockville location that we now call UMBI Shady Grove, as well as building the management team of UMBI as we grow in our capabilities and programs.
Foundations of Talent Strengthen UMBI’s Capabilities

Center of Marine Biotechnology (COMB) - located in Baltimore, applies the tools of modern biology and biotechnology to study, protect, and enhance marine and estuarine resources. COMB has an international reputation of excellence in several key areas of marine biotechnology, including aquaculture and fisheries biotechnology, marine functional genomics, natural products and pharmaceuticals, microbial processes and environmental biotechnology. Integrating innovative biotechnological approaches to examine the life cycle, ecology, physiology, and genetics of both micro and macro species important to the life of the Chesapeake Bay and the world’s oceans, COMB is advancing our understanding of marine systems and discovering new products and processes from the oceans.
Center for Biosystems Research (CBR) - located in College Park, addresses fundamental biological problems in complex biological systems using a comparative approach to the study of pathogen biology, infection, and host response in plant and animal systems. With research programs in pathobiology, biomolecular and metabolic engineering, and genome sciences, CBR integrates advanced biotechnologies with innovative bioprocess engineering and nanotechnology. The biomolecular and metabolic engineering programs identify and manipulate complex biosynthetic pathways to improve production of metabolites, novel biomaterials and proteins of therapeutic and industrial value, while genomic science programs provide the foundation for the multidisciplinary perspective of CBR research. 
Center for Advanced Research in Biotechnology (CARB) - located in Rockville, applies theoretical and experimental approaches to the structure, function, design and evolution of biological macromolecules. Formed through a partnership with the National Institute of Standards and Technology (NIST), CARB scientists advance the state-of-the-art in measurement science as it relates to in vitro and in vivo interactions between biomolecules. Molecular crystallography, nuclear magnetic resonance (NMR) spectroscopy, physical biochemistry, computational chemistry and modeling, and molecular biology and proteomics represent the CARB research capabilities. CARB endeavor to narrow the gap between research and application through programs that foster continuous relationships with industrial partners.
Medical Biotechnology Center (MBC) - located in Baltimore, is a highly integrated, multi-disciplinary center, which focuses on molecular signaling and biophysics to advance knowledge in biomedical research and applications by studying the molecular and biochemical basis for a number of prevalent diseases in human health. These include Alzheimer’s disease, prion disorders, cardiac arrhythmia, heart failure, and stroke, as well as comparative molecular evolution, and stem cell research. MBC also has a strategic partnership with the United States Navy on the development of an anthrax vaccine, and biosensor development based on fluorescent technology.  

 Institute of Human Virology (IHV) - located in Baltimore, is a world-class center of excellence that is home to researchers from more than 30 countries who apply the disciplines of basic research, epidemiology and clinical research in a concerted effort to speed the discovery of diagnostics, preventative vaccines and therapeutics for a wide variety of chronic and deadly viral and immune disorders - most notably HIV, which causes AIDS. In partnership with the University of Maryland, Baltimore (UMB), IHV provides clinical services to tens of thousands of HIV/AIDS patients in the Baltimore region, across Africa, and in the Caribbean.
Expanding UMBI Capabilities to Keep 
Maryland Biotechnology at the Forefront

UMBI Shady Grove Facility Update

One of the key developments at Shady Grove is the upcoming completion of the 140,000 square foot CARB II building later this year.  This project represents an investment of over $50M by the State in biotechnology.  Biotechnology is a key economic driver in Maryland, and the expanded capabilities at UMBI Shady Grove will significantly benefit our state-wide stakeholders and partners.  
The central programmatic intent of the expansion at Shady Grove is the establishment of core laboratory facilities in key forefront areas of biotechnology.  The central concept behind these core laboratories is one of enabling. That is, by providing investigators with state-of-the-art, platform technologies, these researchers are poised to undertake molecular investigations into leading edge problems that have a significant impact on the State and the Nation.  
For instance, one of the core laboratories at the new facility is a biomanufacturing and optimal GMP production and training facility. This converges with one of the most consistent comments we have heard from our stakeholders during the construction phase of the new building - the need for a highly trained workforce in critical areas of biotechnology, especially in the area of GMP bioprocessing and biomanufacturing.
The plant and insect transformation cores address the need to develop new technologies to harness plants and insects for biotechnology applications, such as the large scale, low cost production of therapeutic and industrial proteins, the targeted prevention of insect-transmitted diseases and the engineering of plant viruses as programmable biosensors and nanowires.

Another core facility is for research in genomics and proteomics, with capabilities in measurement of gene expression using DNA microarrays, and proteomic analysis of cells and biological specimens using high-resolution mass spectrometry.  
A molecular structure core will assist investigators with the preparation and crystallization of biological macromolecules in order to undertake structural analysis, a critical step in elucidating structure-function relationships that must be understood before they can be modified for industrial applications or for the design of therapeutics.  

The idea behind establishing core laboratories is to help provide unique research capabilities to a broad spectrum of scientists, to perform contract service work for biotechnology industry, and to help train scientists for immediate placement in the fast-paced business of biotechnology. Each of these core operations serve a range of researchers regardless of whether they are conducting basic research, developing applications or producing mass quantities of material.
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Expanding Human Resources at the UMBI Shady Grove Expanded Facility

In preparation for the completion of the construction phase of the CARB II project, new scientists were hired to staff and set up these unique, state-of-the-art laboratories.  After extensive searches and careful negotiations, UMBI recruited Mr. Robert Harrell to head the Insect Transformation Facility, Dr. Lori Urban to head the Plant Transformation Facility, Dr. Jane Ladner to head the W.M. Keck Structural Biology Laboratory, and Dr. Daniel Kuebbing to head the GMP Training and Biomanufacturing program.  We are thrilled these scientists have joined UMBI, and over the last several months they have been busy preparing for laboratory installation and occupation.  

In addition to staffing the core laboratory facilities, new faculty-led programs have been initiated.  Dr. Shuwei Li joined CARB as a UMBI Assistant Professor this year to use chemistry in a broad manner to tackle biological questions, and Dr. Illarion (Larik) Turko joined CARB as a NIST Research Chemist to head up our efforts in proteomic analysis using powerful mass spectrometry capabilities.  Once these programs begin to mature, the technologies that develop will be made more broadly available to visiting scientists and partners.
.
UMBI Research Highlights

At the Forefront of Bioscience to Meet Societal Needs

The Research Highlights section provides evidence of the alignment between research programs at UMBI and research priorities at the National Institutes of Health, the Department of Energy, the Food and Drug Administration, the National Science Foundation, as well as those of the leading biotechnology industries.
Human Health and Wellness
As an expert in neurobiology at the MBC, Dr. Mervyn Monteiro became intrigued by a possible link between Huntington and Alzheimer’s diseases.  In his studies on Alzheimer’s, Dr. Monteiro’s group identified a protein called ubiquilin.  Ubiquilin interacts with the presenilins, a family of proteins associated with the inherited form of early-onset Alzheimer’s disease.  Because ubiquilin also binds to the expanded polyglutamine-containing proteins found in Huntington’s patients, Dr. Monteiro speculated that ubiquilin also might be involved in regulating the pathogenesis of Huntington’s. In a truly exciting discovery, Dr. Monteiro’s group has shown that ubiquilin suppresses polyglutamine-induced protein aggregation and toxicity in cells and in an animal model of Huntington’s disease, and it did so in a dose-dependent manner.  These results suggest that ubiquilin might be a novel therapeutic target for treating polyglutamine diseases. UMBI has filed a provisional patent based on this exciting finding.


The economic impact of ‘mad cow disease’ has been significant not only on the U.S. beef industry, but on world beef trade.  This disease is caused by prions, which are normally-occurring proteins that have folded improperly. Misfolded prions cause the proteins to aggregate in an abnormal way. Studying this misfolding is what led the MBC’s Dr. Ilia Baskakov to develop new methods for detection. As one of the few experts on prion infection in the mid-Atlantic, he is developing rapid detection assays and a high throughput system to test possible drugs against prion disease.  In the past year, UMBI applied for a patent on this process.

Dr. Chris Geddes at the MBC has developed a radical new approach to biosensing using a newly discovered phenomenon called metal-enhanced fluorescence.  This new fluorescence phenomenon relies on the interactions of fIuorophores with metallic particles and surfaces. These interactions can enhance fluorescence given off by weakly fluorescing molecules, provide spatially localized excitation and improve probe photostability. The demonstration of these novel effects can result in up to a million-fold more photons per fluorophore, which when applied to assay sensing platforms, will provide the equivalent or better of PCR or ELISA sensitivity (currently the two main bioassay platforms) without any amplification steps. Dr. Geddes’ research may revolutionize the entire spectrum of fluorescent assays and the economic impact will be enormous.  A platform technology is being developed to increase reproducibility, sensitivity, and specificity and reduce cost and time for industrial applications for chemical sensors and biomedical applications.  The first assay will be for biochemical markers of heart attacks.  The new assay should reduce the time to obtain results from hours to seconds and will be performed by emergency medical technicians on site.  Not only will this save lives, but also money by eliminating transportation and treatment of non-heart attack patients. Patents are pending and negotiations are already underway to spin-off a company based on Dr. Geddes’ work.

Using bioproduction techniques, Dr. Vikram Vakharia and his research staff at CBR produced large quantities of avian influenza type A antigen. The antigen was used to develop a kit for detecting avian influenza antibodies, which would indicate exposure to the virus. This test kit is licensed to a major diagnostic company, Synbiotics, which produces and distributes this product around the world. Other diagnostic tests are being developed which can differentiate different subtypes of hemagglutinin (HA) and neuraminidase (NA) proteins that will allow expediting response time and limiting viral spread.
During 2005, IHV researchers reported significant progress in demonstrating how an HIV vaccine candidate, developed by IHV, blocks a wide range of HIV strains in laboratory animals.  This discovery, unprecedented in HIV vaccine research, requires further study.  Funding is currently being sought that would enable IHV to expand laboratory tests in animals to determine if the vaccine candidate should be advanced through further trials. 
IHV is in the process of enrolling over 20,000 Nigerian patients this year in lifesaving anti-retroviral therapy. This vital work is part of President Bush’s PEPFAR (President’s Emergency Program For AIDS Relief) program and is funded through a grant with UMB.  In October, UMBI/IHV formally launched a partnership with the Autonomous University of Nuevo Leon. Through this partnership, an Institute will be established in Monterrey, Mexico that will conduct basic research, training, care and education related to HIV/AIDS and other virally linked diseases. 
The pipeline of new drugs emerging from current drug discovery practices is diminishing rapidly.  However, researchers have been returning to the field to prospect for natural products from living organisms. At COMB, Dr. Russell Hill’s lab is looking to the sea as a rich source of untapped bioactive compounds. Hill has found that living in harmony with sponges, snails and other marine invertebrates are many new species of microbes, which are proving to be the true sources of some promising compounds. Once isolated, these microbes can be grown in large-scale fermenters.  This solution ensures a sustainable supply of the source of these bioactive compounds and increases the chances that the compounds will move forward in the drug discovery process and become available to patients in the future.  These bacteria are a resource for new drug discovery efforts.  The role of marine bacteria in producing new drugs is an area where COMB can make an important contribution. 
Lassa fever first emerged in Nigeria and even today it continues to be a scourge that is carried by rodents and transmitted to people with fatal outcome.  Although the roughly 5,000 annual Lassa fever deaths are confined to West Africa, Lassa virus has been classified as a Category A biothreat by the U.S. government because of its aerosol transmissibility and its virulence.
Lassa fever virus is an Old World arenavirus, and it is closely-related to lymphocytic choriomeningitis virus (LCMV), a virus that is found in rodents all over the United States.  Last year, the deaths of three organ transplant recipients were linked to infection with LCMV.   It remains controversial whether these individuals were infected with a virulent strain of LCMV or whether the immunosuppressive drugs used by these transplantation patients made them vulnerable to a benign strain of LCMV.  

Unraveling Secrets of Nature to Improve our Planet


Dr. David O’Brochta’s team at CBR has successfully modified the genome of the most important human malaria vector, Anopheles gambiae, using transgenic technology.  This mosquito’s genome was modified such that the mosquito could kill malaria parasites that were ingested after biting an infected mammal.  These mosquitoes are poor hosts for malaria parasites. This work is important because it contributes to the ongoing efforts within the field of insect molecular genetics to apply insect biotechnology to combat insect-related problems.  The work of O’Brochta’s team is the first to genetically alter the malaria susceptibility of the human malaria vector, Anopheles gambiae. With some refinement, this technology will be capable of rendering mosquitoes completely resistant to malaria parasites, effectively breaking the cycle of disease transmission.
Scientist, Dr. Robert Belas’ and his coworkers at COMB, discovered a bacterium, Silicibacter sp. TM1040, in the bacterial community associated with single-celled dinoflagellates, such as Pfiesteria piscicida and Karlodinium micrum, which have been linked to toxic blooms and fish kills in Chesapeake Bay. TM1040 is essential to Pfiesteria’s ability to grow, and Dr. Belas questioned if the requirement for the bacterium involved the production of an antibiotic. TM1040 might “protect” Pfiesteria and other organisms from disease-causing pathogens, thereby making the bacterium essential for the growth of the dinoflagellate. Using molecular and microbiological techniques, it was found that TM1040 has strong antibiotic activity and kills fish pathogenic bacteria that are associated with fish diseases worldwide, as well as several other pathogens, notably V. cholerae, the causative agent of human cholera, and those pathogens associated with bleaching of reef-building corals. The antibiotic compound has been isolated and purified from TM1040, and identified as the two-sulfur-containing molecule, tropodithietic acid (TDA). TM1040 might have important commercial applications in the aquaculture industry. Since TM1040 is attracted and attaches to algal cells, it could be added to algal cultures used to feed fish larvae. For fish that eat the algae, TM1040 would then act as a probiotic transmitting the ability to repel pathogens to the fish.

Dr. Allen Place and colleagues at COMB have shown that K. veneficum makes a toxin that is easily released into the water and punches holes in the membranes of other cells, such as the gills and skin of fish. The purified toxin can kill fish in minutes and is probably produced in nature to deter grazers or help capture prey. Place’s lab has documented the occurrence of the same toxins in fish kills in South Carolina, Perth, Australia, and the Chesapeake Bay’s Fishing Creek. They are currently working on developing rapid, sensitive analytical techniques for detecting the presence of these toxins in an effort to identify the real “killer” organism responsible for fish kills in the Bay.


COMB scientists, Drs. Yonathan Zohar, Oded Zmora, Sook Chung and Allen Place, focused on scale-up production of the blue crab this past year in partnership with the Maryland Watermen’s Association and DNR, in Piney Point, Maryland (St. Mary’s County). A record 110,000 baby crabs were produced this year, the majority of which were grown in the “real world” conditions of Piney Point. Field studies showed that our hatchery-produced juveniles fare very well in the wild (up to 30% survival), grow to maturity very quickly (3-4 months from a nickel-size baby), at which time they migrate from release sites to spawning grounds in the lower Bay. In order to monitor the fate of the released crabs, each small juvenile was painstakingly tagged prior to release. Plans to scale-up production and release of crabs to hundreds of thousands per year will require less laborious tagging methods. Thus, “DNA fingerprints” are being developed as “maternity tests” to distinguish wild and hatchery crabs and delineate the contribution of hatchery-released crabs in future harvests. This important development is the result of the world’s first genomics study in any species of crab. It is also a unique example of using the power of biotechnology to study and potentially replenish a major seafood resource in our Chesapeake Bay. 
UMBI Multi-disciplinary and Integrated Research Initiatives

CBR researchers Bentley, Culver and Payne are creating technologies to “biofabricate” new materials using nano-scale particles from nature that are expected to be benign both in the body and in the environment.  Recent work published in a premier nanotechnology journal, Nano Letters, has shown how a plant virus can be engineered to be non-infectious and to serve as a nanoscale scaffold.  In addition, this group has enlisted a polysaccharide that recognizes localized electrical signals to assemble this biological nanoparticle into a microfabricated device.  The results demonstrate a powerful means of marrying biology and microfabrication for wide-ranging applications such as biosensors for rapid detection, platforms for high throughput drug screening, and devices for implantable prosthetics.  Interestingly, both the virus particles and polysaccharide can be produced from resources available in Maryland – the virus is produced in tobacco, while the polysaccharide is derived from crab shells.  Thus, CBR research at UMBI is positioning Maryland’s traditional industries to seize emerging high-tech opportunities.   

This past year, Dr. Joseph Bryant, of the UMBI Animal Core Facility, began studies on the herb known as ironweed. His studies focus on ironweed’s potential as an anticancer agent.  This work was done as a collaborative effort with Jackson State University.  Early results indicate that ironweed reduces the size of tumors related to breast cancer. Additional studies are being done to compare a variety of strains of ironweed.  Animal models are being developed that can assess multiple molecule activity, since there are many compounds in plant herbs – a challenge since most bioassays are focused on single molecule activity.

Enhancing the Business of Biotechnology through

Creative Translational Research
UMBI's sponsored research awards, totaled $34.7 million in FY05. This is double the amount of sponsored research funding in FY00 and is reflected in the amount of revenue derived from sources other than UMBI’s state appropriation. As shown below, UMBI continued to leverage the State funds received and less than one-third of total operating funds coming from state appropriation in FY2005. This is particularly impressive given the current trend of flattening and reductions of much federal sponsorship.
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UMBI continues to expand its patent portfolio, with 11 patents issued and 56 new patent applications submitted in FY05. In FY05 UMBI researchers filed 37 invention disclosures. Over the past five years UMBI has nearly doubled the total number of invention disclosures filed, dramatically expanding UMBI’s innovation pipeline with 271 cumulative invention disclosures filed by the end of FY05.

UMBI entered into nine (9) new license agreements in FY05, and at the end of FY05 was managing 24 active license agreements, a 60% increase in active license agreements from FY04.  The nine represented 31 technologies, 71 patents and patent applications, and were with companies such as Becton Dickinson, Trophogen, Profectus Biosciences, Inc, and Synbiotics.

In FY05 UMBI’s licensing revenue reached a new high of $432,935, representing a 47.6% increase from FY04.

UMBI entered into 7 new Memoranda of Understanding in FY05 with national and international organizations to focus on large, inter-organization programs in the most challenging and advanced areas of biotechnology.   A sample of the long term agreements includes:

· Establishing a cooperative program in nanobiotechnology and molecular bioprocessing with UMCP.

· Assisting in the application of the tools of modern biology and biotechnology in  safeguarding of aquatic resources and to ensure a sustainable food source for the US and global community with  Thomas M. Teague Biotechnology Center of Maine.
· Establishing  a joint planning committee charged with developing the terms for collaborative HIV/AIDS programs in China with the Chinese CDC and CK Life Sciences.

From the Bench to the Bank
A new company, Potomac Affinity Proteins, was established as a UMBI spin-out, founded by UMBI Professor Dr. Philip N. Bryan.  Potomac Affinity Proteins has developed exciting and powerful technology to enable the efficient production of virtually any target protein.  Dr. Bryan and colleagues developed a rapid, inexpensive, and robust affinity purification technology by capitalizing on the highly specific interaction between the protease subtilisin and its cognate prodomain to enable the efficient production of a target protein.  

The company has engineered forms of subtilisin and that prodomain region of the enzyme that possess strong and specific affinity for one another.  Additionally, they have constructed plasmid vectors that enable the high-level expression of virtually any target protein as a fusion with the prodomain.  The approach consists of passing a crude cell lysate containing the prodomain-target fusion protein onto a column of immobilized subtilisin resulting in strong binding of the target to the resin.  Once contaminating proteins are washed away, the subtilisin can cleave the target protein from the bound prodomain by the addition of a chemical switch that converts the enzyme from an inactive to active form, generating the native protein in a pure form. 

Research on new technologies being developed by Dr. John Orban of CARB aims to enhance drug discovery. His efforts use high resolution nuclear magnetic resonance (NMR) spectroscopy to find the biotechnology equivalent of a “needle in the haystack,” the strongest binding compound to a protein target.  These new developments build on research in Dr. Orban’s laboratory that focuses on elucidating the function of proteins without a known biological function by identifying possible binding partners implicated from their structures.  This powerful approach enables investigators to glean functional information from structure by identifying possible binding sites for small molecules or metabolites, thus yielding possible clues about their biological activities.  Working with the Maryland-based biotechnology company Rexhan, Dr. Orban’s laboratory has applied this methodology to screen possible drug targets against chemical libraries synthesized in industry to identify promising leads.  A grant from the Maryland Industrial Partnerships (MIPS) program has resulted in a win-win situation to further develop this approach and to help a local biotechnology firm move along the product pipeline.  
Stimulating and Shaping Young Minds to

Pursue Careers in Biotechnology
UMBI’s Education and Outreach Program

UMBI’s Education and Outreach Program enhances K–16 bioscience curricula through collaborations with public school systems, community colleges, universities and the bioscience industry; improves minority access to bioscience education; provides training for K-12 teachers and the general biotechnology workforce; and advances the public’s knowledge and understanding of biotechnology related matters. UMBI is also an active participant on statewide steering committees dealing with bioscience workforce education and training issues. 

K-12 Bioscience Programs

SciTech - UMBI’s Science and Technology Education Program offers students unique hands-on laboratory experiences conducted at the Columbus Center. In FY05 more than 4,600 K-12 students from the central region of Maryland attended one or more of nine biotechnology hands- on laboratory modules offered at the Columbus Center.  During FY05, new lab modules were incorporated into the program. These modules dealt with enzyme functional analyses and their medical application, bacterial transformation for advanced placement students and restriction digest analysis of DNA.  All nine lab modules are available to middle and high school students, while a special laboratory module, on the ecology of the Chesapeake Bay, is offered to students Grades 3 to 5. All of the SciTech modules are designed to extend and enhance school curricula in the biosciences through in-depth, hands-on investigations and experiments. The modules correspond to the Voluntary Science Curriculum Goals and Objectives of the Maryland State Department of Education.
UMBI (SciTech Program) also participates in numerous summer programs with Baltimore City, Baltimore County and the National Aquarium. This involvement includes hands-on lab activities and field trips for elementary and middle school students. 
MdBioLab - UMBI is a partner with MdBio, Inc. and The Institute of Genomic Research in the development and operation of MdBioLab, a mobile bioscience lab that provides quality on-site laboratory modules to high school students throughout the State.  During FY05, more than 12,000 students from high schools in the Central Maryland region participated in five bioscience laboratory investigations offered on the mobile lab. An additional 100 teachers were engaged in training programs sponsored by the mobile lab. 
Loaner Lab Program  - UMBI, in collaboration with MdBio, Inc., launched a bioscience loaner lab program for Maryland science teachers in January 2005. Upon request, UMBI provides at no cost to teachers, lab equipment and supplies to conduct experiments in their classrooms. The intent of the loaner program is to allow teachers in schools with limited lab facilities to provide their students with hands-on laboratory opportunities. Prior to the use of the labs in their classrooms, teachers are provided with training on how to use the labs.  During the second half of FY05 (Jan ‘05 – May ‘05), the UMBI Loaner Lab Program distributed 62 lab kits to science teachers from 11 counties in the State. These kits were used by over 1,450 students.  
Internships – In partnership with the Baltimore City, Montgomery County, and Prince Georges County Public School Systems, UMBI has provided unpaid internship opportunities to high school students in laboratories at the Center of Marine Biotechnology, Center for Advanced Research in Biotechnology, and Center for Biosystems Research. UMBI (SciTech Program), in partnership with Baltimore City and Baltimore County provide year-long internships for three high school students to prepare them for college and/or to enter the biotechnology workforce. Internship opportunities were arranged through programs such as the Baltimore County Alliance Program, Building Steps Intern Programs, the Center for Talented Youth, and the Maryland Math/Engineering Science Advancement Program. 
In Montgomery County, an ongoing internship program between the Thomas Wootton High School and the Center for Advanced Research in Biotechnology provided six honors students with intensive laboratory experiences during the summer months beginning in FY04 and continuing into FY05. Students presented their research findings to teachers, classmates and parents during a spring symposium at the CARB facility.  
Through a NOAA-EPP partnership grant, UMBI’s Center of Marine Biotechnology provided sixteen minority undergraduate students with a ten-week summer research internship program in partnership with the Living Marine Resources Cooperative Science Center and five-minority serving institutions (University of Maryland Eastern Shore, Hampton University, Delaware State University, Savannah State University, and the University of Miami Rosensteil School of Marine and Atmospheric Science.)

Teacher and Workforce Education and Training
ExPERT Program – During fiscal year 2005, UMBI, in partnership with the University System of Maryland (USM) and the Montgomery County Public School System (MCPS) continued its work on the VIP K-12 Project, a five-year National Science Foundation grant to fund the design of professional development programs for all MCPS science teachers and to assist the teachers in creating new science curricula for their students. The overall Project is in its third year. 

UMBI has developed and delivered the ExPERT Program (Extended Professional Research Experiences for Teachers). This year-round program consists of a month-long summer internship program at the COMB labs for Montgomery County Science teachers and mentoring activities in teaching and learning for the teachers during the academic year. During FY05, 12 teachers attended the summer internship and four of these teachers continued in the mentoring program. 

In addition to the ExPERT Program, UMBI offered basic lab skill and curriculum development training workshops for over 500 high school science teachers in FY05.
Bioscience Workforce Development Programs

UMBI is actively engaged in the development of training programs for the bioscience workforce. A partnership has been formed with BioTech Primer, Inc. of San Diego, CA and Baltimore, MD, to provide basic bioscience training workshops to non-science professionals employed in the industry. Four workshops were offered in FY05 with over 100 participants including lawyers, accountants, purchasing agents, university faculty, grant administrators, operation managers, human resource professionals, and investment bankers. 

Conclusions

UMBI has had another very productive year as evidenced by our increase in federal grant awards, our increase in business development activities and expansion of our efforts to reach out and educate young minds in the biosciences as well as train the workforce.  We believe that UMBI is an extremely valuable asset to the State and to USM. We will continue to lead and partner to advance biotechnology in the State with your continued support and investment in our research endeavors.  

We thank each and every member of the Maryland General Assembly for their continued support, their critical input, advice, and appreciation of UMBI.  We consider all of you our partners in putting biotechnology to good use to improve our environment, our food, and our health.  

We also thank Governor Robert Ehrlich for his continued investment and support of higher education.



Polyglutamine diseases are caused by the expansion of the trinucleotide repeat CAG.  CAG specifies glutamine in the protein molecule.  Hence, the name polyglutamine.  The number of CAG repeats can increase from generation to generation increasing severity of the disease and the age of onset.�


Spinobulbar muscular atrophy � (Kennedy disease)


Huntington disease


Dentatorubral-pallidoluysian atrophy � (Haw River syndrome)


Spinocerebellar ataxias �(types 1, 2, 3, 6, 7 and 17)





The Hill Laboratory has discovered many novel bacteria, including actinomycetes (a group with an excellent track-record in producing biomedical drugs such as antibiotics) associated with marine invertebrates, in particular sponges.  These symbiotic bacteria, rather than the invertebrates, are the producers of promising compounds:





Marine invertebrate: 


     Indonesian sponge


Bacterium:  


     Micromonospora sp. Strain M42


Activity:  


     Anti-malarial





Marine invertebrate: 


     Hawaiian mollusc


Bacterium:  


     Vibrio spp.


Activity:  


     Anti-cancer








Animal studies on the effects of botanicals





A kit for avian flu detection





A large-scale production method for drugs from the sea





A novel therapeutic for neurological disorders





A rapid assay for detecting prions





A new platform technology for building highly sensitive biosensors





An approach for attenuating transmission of malaria





A new probiotic 


for aquaculture








The DMSP Story





Silicibacter sp. also consumes dimethylsulfoniopropionate (DMSP), a major dinoflagellate product and a major source of organic sulfur in the ocean. In an interesting twist to this research, TM1040 uses the sulfur atoms in DMSP to produce the antibiotic, TDA. This is significant because bacterial reactions that degrade DMSP produced by marine algae influence the fate of the sulfur in the ocean, and determine whether it is volatilized as dimethyl sulfide (an ‘anti-greenhouse’ gas) to the atmosphere to affect global climate, or if the sulfur is retained in the ocean. Thus, the production of TDA by TM1040 is likely to have profound effects in the ocean through its antibacterial activity, as well as its potential to affect global climate.








A toxin linked to 


fish kills





A record release of juvenile blue crabs and a method for tracking them








The Blue Crab Advanced Research Consortium (BCARC) – a COMB partnership with Maryland Watermen’s Association, Maryland DNR, Phillips Foods Inc., The Virginia Institute of Marine Sciences, the Smithsonian Environmental Research Center, and North Carolina State University - continues its significant progress toward complete understanding of the biology of the blue crab, as well as its efforts to increase the blue crab breeding stock population in the Chesapeake Bay. Our multidisciplinary blue crab research effort continues to be the largest such study in the world and provides science-based proof of concept for our approach of using hatchery-produced juveniles to replenish the dwindling crab spawning stocks in the Chesapeake Bay BCARC has also maintained its outstanding scientific productivity and public visibility. Since its inception, consortium scientists have published over 20 papers in the scientific literature and presented over 35 talks in national and international scientific meetings. BCARC research has been featured in scores of state, national and international media reports, including newspapers, magazines, radio and TV programs. U.S. Senator Barbara Mikulski has been a strong advocate for BCARC’s research. 





Nanomaterials from biological scaffolds








In Maryland, a cottage industry exists in Central Appalachia based on the indigenous knowledge of where the herbal plants can be found and when and how to harvest and use them for medicinal purposes. However, much of this knowledge is not in textbooks, but rather retained by the older population. UMBI in partnership with Frostburg State University, and West Virginia University has developed a virtual center called the Applachian Center for Botanical Studies (ACES). This Center focuses on sustainable herbal forest farming, documenting the folklore, creating an identity for products from Central Appalachia and validating the biology behind the use of herbal plants. ACES continues to focus on prioritizing activities, holding planning meetings, reaching out to the community and applying for federal funding.











Prion diseases include mad cow disease and scrapies in sheep and chronic wasting disease in deer and elk.  Human forms include variant Creutzfeldt-Jakob disease, which is transmitted from diseased cattle. While Maryland has had no known cases of any of these diseases, the Maryland Department of Natural Resources is currently monitoring for chronic wasting disease, as well as for mad cow disease. There are no known therapies for any prion disease and the assays are time consuming and expensive.








Insects transmit some of the world’s most serious diseases including malaria, dengue, leishmaniasis and African trypanosomiasis. Transgenic insect technology will be valuable for laboratory research through basic and applied molecular genetics research. As a tool for insect control, the creation and release of genetically modified insects into the environment are justifiably controversial ideas.  We take those concerns very seriously and have been working with government agencies to help develop an appropriate regulatory framework to deal with them.  No transgenic insects are currently being released into the environment.  Extensive environmental assessments will be needed prior to any program implementation





Potomac Affinity Proteins





MIPS award to develop new drug screening approaches








The Lassa fever vaccine developed at IHV has many attributes that place it ahead of competing vaccines.  The CDC tested several vaccinia-vectored Lassa vaccines, and showed that three viral structural proteins are required for complete protection of primates.  IHV’s vaccine expresses all three of the necessary proteins, and unlike the vaccinia-based vaccines, it does not cause pox-like lesions in immunosuppressed individuals.  A vaccine developed at Fort Detrick within a VSV vector has only one protective antigen and therefore fails to protect against a variety of Lassa strains; in contrast, the IHV vaccine protects against the full range of known Lassa strains. To conduct research on Lassa fever virus, IHV investigators used attenuated viruses in their BSL-3 facilities and they subcontracted work with virulent stocks to a BSL-4 facility in Texas.











Core Facilities at UMBI Shady Grove





     Plant transformation facility


Develop new protocols to construct transgenic plants





     Insect transformation facility


Develop technology to stably transform insects for research and control





     Genomics and proteomics facility 


Capabilities for measurement in gene expression using DNA microarrays and proteomic analysis of cells and biological specimens using high-resolution mass spectrometry





     W.M. Keck structural biology facility


Biological macromolecule crystallization and structure analysis





     GMP training and biomanufacturing facility


Contract production services, development of advanced bioprocessing technologies and broad spectrum training in biomanufacturing








Three major objectives in establishing the UMBI Shady Grove core facilities:





Propel research


Contract work and service for the biotechnology industry


Training a diverse group of students, scientists and investigators in    the workforce








The Science Behind the Company





Dr. Philip N. Bryan at CARB has engineered the structure, folding, and activity of the serine protease, subtilisin, for over a decade.  His research group has developed ingenious ways to stabilize this enzyme for use in everyday laundry detergents, including the development of calcium-free forms of the enzyme that are less harmful to the environment, and variants of the enzyme that exhibit activity only at high temperatures.  However, recent ground breaking work in Dr. Bryan’s laboratory on understanding the fundamental aspects of the folding of this enzyme into its unique biological shape has led to some very exciting new directions that have significant potential for economic development.





Subtilisin is synthesized in cells in an inactive, precursor form, which must be processed into the active, mature form for biological function.  Basic research on the structural and temporal aspects of how the mature enzyme is made revealed an interesting relationship between the part of the precursor (the prodomain) form that assists in the proper folding of the enzymatic domain of subtilisin.  Dr. Bryan’s group built on their previous approaches to stabilize the structure of the prodomain and engineer it to possess high affinity and high selectivity for mature subtilisin.  Dr. Bryan seized on this finding to develop a rapid, inexpensive, and robust affinity purification technology for broad use in protein production for research and development











Improved Lassa


Fever Vaccine





HIV vaccine 


development





Global AIDS treatment
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