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Apicomplexa are responsible for a number of important human diseases including
malaria, toxoplasmosis, cryptosporidiosis and cyclosporidiosis. Management of these
diseases rests heavily on chemotherapy but anti-parasitic drug treatment faces multiple
challenges. These include poor overall potency, restriction to certain life-cycle stages,
unwanted side effects, and rapidly emerging multiple drug resistance. A constant stream
of new drugs and potential drug targets is required to stay abreast of the threat posed by
these pathogens. One of the most promising sources of such parasite specific targets is
the apicomplexan plastid or apicoplast. The apicoplast is unique to the parasite and its
function is essential to parasite survival. This organelle is a holdover from a free-living
photosynthetic past. The structure and biology of the apicoplast is remarkably complex as
it is derived from the endosymbiotic marriage of two eukaryotes: a red alga and an
auxotrophic protist. The goal of this application is to unravel the complexity of this
biology in mechanistic detail and to identify future targets for intervention. Using
Toxoplasma as a model organism we will conduct genetic, cell biological and
biochemical approaches to characterize the function of two pathways that unfold in the
outer compartments of the organelle and that we hypothesize are essential to the
organelle and the parasites. We will complement this focused approach with a broader
effort to define a comprehensive set of plastid proteins to continue to feed a pipeline of
hypothesis-driven mechanistic experiments with strong candidate genes.

Project Description Page 6
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Toxoplasma gondii is an important human pathogen that causes disease in the unborn
fetus, young children and patients with a weakened immune system. We are a studying a
unique cellular structure of the parasite that is related to the chloroplast of plants. A
detailed understanding of the biology of this structure will lead us to new parasite specific
interventions to treat and prevent disease.

Public Health Relevance Statement Page 7
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FACILITIES & OTHER RESOURCES — The Center for Tropical and Emerging Global Diseases, The
Coverdell Center, University of Georgia

Environment — Contribution to Success:

The PI’s lab, office and most supporting facilities are in the state-of-the-art Coverdell Center for
Biomedical Research on the UGA campus. The Coverdell Center houses 9 of the 19 faculty in the
UGA Center for Tropical and Emerging Global Diseases (CTEGD; www.ctegd.uga.edu). The
CTEGD administers the main UGA Flow Facility, established in 1999 and also housed in the
Coverdell Center. This facility maintains multiple analyzers and a new high-speed sorter (see
detailed list in the “Equipment” page). The Coverdell Center also has an AAALAC accredited
Rodent Vivarium (CRV) in its lowest floor. In this facility of nearly 20,000 sq ft, rodents are
housed in individually ventilated racks with automated watering. Other facilities within the CRV
include a dedicated rodent surgery suite, a rodent import quarantine suite, a necropsy room,
and a whole animal imaging room (equipped with a CRi Maestro Il and an Olympus OV100
Intravital Observation System (both for whole animal fluorescent imaging) and a soon to be
added Xenogen IVIS Lumina system for bioluminescent imaging). Other core facilities
maintained by the CTEGD include two Delta Vision microscope suites for high resolution in vivo
imaging including time-lapse, laser bleaching and recovery analyses, a BD Pathways high-
content microscope to screen fluorescence phenotypes in 96 and 384 well plates and numerous
plate readers for fluorescence absorbence and luminescence.

The intellectual environment at UGA and particularly in the CTEGD is extremely rich. UGA has
long recognized the importance of parasitology and in December 1998 established the CTEGD
as a multi-disciplinary UGA-wide center. CTEGD’s research, training and service efforts are
focused on global health challenges that involve parasitic diseases. The original CTEGD faculty
of 8 provided a strong research and training foundation in parasitology, immunology, cell
biology and molecular biology. CTEGD has now grown to a faculty of 19, who individually and
collectively represent broad and in-depth expertise in the field. Although diverse in interest
and focus, this is highly interactive group with weekly Research in Progress and Journal Club
meetings, 5 domestic and international training grants, and an annual Symposium that attracts
more that 125 attendees from throughout the Southeast. In 2007, UGA made another major
commitment to CTEGD by assigning the entire third floor and part of the first floor of a new
research building (the Coverdell Center) to CTEGD for its offices, its core facility and 9 of its
faculty. This consolidation of CTEGD into identifiable space, especially in the showcase building
for UGA biomedical research, has greatly strengthened the Center and provided a home-base
for our trainees, whether they are in laboratories housed in the Coverdell Center or with faculty
elsewhere on campus. Research funding to the CTEGD in its 10 year history of existence
exceeds $50 million.

Facilities:
LABORATORY: Pl has lab space in the Paul D. Coverdell Building for Biomedical & Health

Sciences, a 105,000 sq ft. state-of-the-art building. The Pl's lab is located on the 3" floor of this
facility, which houses other members of the Center for Tropical & Emerging Global Diseases.
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Pl's assigned space in the open lab set-up is approximately 1,500 sq ft and includes procedure
rooms and equipment hallways.

ANIMAL: The Coverdell Building has an approximately 20,000 sq. ft vivarium to house rodents.
The Pl's [ab 1 animal rooms capable of housing >1000 rodent cages and a procedure room with

2 BSL2 cabinets, centrifuges, microsopes, etc. for the exclusive use of his lab.

COMPUTER: The Pl has an Apple macbook pro. There are 3 PCs and 5 Macs for use by his
laboratory. The lab maintains a web/database server.

OFFICE: The Pl has an office approximately 168 sq ft. which is adjacent to his laboratory. There
are also offices for Research Scientists and Post-docs.

Facilities Page 9
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Equipment
Tarleton, R.L.

In the Striepen Lab (within Coverdell Center):

type Il biosafety hoods (2), refrigerated centrifuges (2), low speed centrifuge, CO2 incubators
(7), ultralow freezers (2), refrigerators (4), freezers (3), inverted phase microscope, nitrogen
freezer for cell storage, thermocyclers for PCR (4), hybridization oven, incubator shaker,
multiple gel apparati and power supplies for protein and nucleic acid analysis, electroporation
apparatus, Leica motorized inverted fluorescence microscope with Hammamatsu camera and
Openlab and Volocity software, BD Pathways fully automated high content fluorescence
microscope. (additional microscopy facilities within the Coverdell building include two new Zeiss
confocals and two Delta Vision in vivo imaging stations).

Other CTEGD Core facilities (within Coverdell Center):

The CTEGD Core Flow Cytometry laboratory, also located in the Coverdell Building, houses a
DAKO-Cytomation 9-color CyAn analyzer, a new (2009), all digital Dako/Cytomation Mo-Flo
sorter, a B-D. 4-color FACScalibur and a BioRad Luminex bead array reader. A successful NIH
equipment proposal added an additional Cyan Analyzer to the facility in 2010.

Other UGA facilities potentially relevant to the project:

Molecular Genetics Instrumentation Facility. The Sequencing and Synthesis Facility
provides sequencing and synthesis capabilities for protein and nucleic acids. The Proteomics
Resource Facility provides protein purification and characterization facilities. The facility is
equipped with two state-of-the-art mass spectrometers, robotics for mass spectrometry sample
preparation, high-throughput two-dimensional gel electrophoresis units, and an automated
chromatography station for multi-dimensional chromatography. The Functional Genomics
Resources Facility is a full service microarray and genotyping laboratory. Services include
gene expression analysis include custom microarray printing, RNA purification, probe labeling,
hybridization, laser scanning and real time quantitative PCR. The facility also offers genotyping
services, including microsatellite analysis, SNP validation, and AFLP fragment analysis.

The Complex Carbohydrate Research Center: The CCRC offers custom synthesis and
analysis of complex carbohydrates as a service to scientists in university, industrial, and
government laboratories. The CCRC also offers assistance to those who need information on
complex carbohydrates derived from animal, plant, and microbial sources. The facility is
equipped with three high-field NMR spectrometers (300-, 500-, and 600-MHz), fully equipped for
biomolecular studies of liquids and solids. In addition, the GRA- UGA 800-MHz NMR facility is a
regional resource for high-field NMR studies of biological macromolecules. The CCRC has one
magnetic sector (Jeol SX/SX102A), four electrospray (PE-Sciex API Ill, Micromass Q-TOF-2,
Finnigan LCQ Advantage LC/MS/MS and Finnigan LCQ Deca XP Plus LC/MS/MS), and three
laser-desorption (HP G2025A LD-TOF, Kratos Kompact SEQ and Applied Biosystems 4700
Proteomics Analyzer) mass spectrometers.

The Center for Ultrastructural Research provides additional access to a series of high-end
light and electron microscopes. These include a new Leica TCS SP2 two photon confocal, a
Bio-Rad MRCG600 conventional confocal microscope, a very powerful new 200 kV Technai 20
transmission EM as well as a Jeol 100 kV transmission EM and a state of the art Leo 982
scanning EM.

The Glass Shop provides custom production and modification of flasks and laboratory
glassware. The Instrument Shop offers the ability to machine, form and fabricate special
laboratory devices, one of a kind research instrument or modifications to existing equipment.

Equipment Page 10
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BIOGRAPHICAL SKETCH

Provide the following information for the key personnel and other significant contributors in the order listed on Form Page 2.
Follow this format for each person. DO NOT EXCEED FOUR PAGES.

NAME
Boris Striepen

eRA COMMONS USER NAME

POSITION TITLE
Associate Professor

XXXXXXX
EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, and include postdoctoral training.)
INSTITUTION AND LOCATION _DEGREE YEAR(s) FIELD OF STUDY
(if applicable)
Rheinische Friedrich Wilhelms Universitat, Bonn, | vordipl./B.S. | 1987 Biology
Germany
Philipps-Universitat Marburg, Marburg, Germany | pjplom/M.S. | 1991 Biology
Philipps-Universitat Marburg, Marburg, Germany | Dr. rer. nat 1995 Biochemistry
University of Pennsylvania, Philadelphia, PA Post-Doc 1999 Cell/Molecular Biology

A. Personal Statement:

The goal of the current application is to dissect the biology of a unique chloroplast-like organelle found in
apicomplexan parasites. We have considerable expertise in the specific area of apicoplast biology and the
laboratory is well suited and equipped to conduct the studies outlined in this application. Conceptually and
technologically the project straddles the line between parasitology, cell biology and genetics. | have been a
student of parasite biology for 25 years. | have studied zoology, botany and cell biology in Bonn, was
trained in biochemistry as a graduate student of Ralph Schwarz in Marburg, and learned cell biology and
genetics from David Roos at the Univ. of Pennsylvania, before starting my own group in a new center for
parasite research at the Univ. of Georgia in 2000. In the past ten years | have pursued studies to
understand the cell biology and biochemistry of apicomplexan parasites (Toxoplasma, Cryptospordiium and
Sarcocystis), most of these studies were rooted in genetic approaches. | feel that my group has contributed
to the knowledge of unique parasite organelles and their biogenesis, the mechanism of parasite cell division
and replication, and to our understanding of parasite metabolism and its value as a drug target (in particular
for lipid and nucleotide metabolism). Many members of my laboratory including myself have enjoyed honing
the experimental technology for Toxoplasma research. We have developed several useful tools including
GFP expressing parasites, a number of organelle markers, phenotypic complementation of mutant
parasites, genetic screening protocols, and we have continuously worked to generate mutant parasites
faster and with less effort. We have a solid reputation for sharing tools that we develop with the community.
| also have an interest in teaching and training. | teach parasitology to undergraduate and graduate
students, | serve as chair of graduate admissions for my cell biology department, | co-direct an NIH T32
training program in parasitology at UGA, and | have a long and enjoyable association with the Biology of
Parasitism course at the MBL, for which | currently serve as one of the directors.

B. Positions and Honors:

Positions:

2010- Professor of Cellular Biology (8/1/2010)

2010- Co-Director Biology of Parasitism, MBL, Woods Hole, MA

2005-2010  Associate Professor with tenure, University of Georgia

2004- Adjunct Professor, Department of Microbiology, University of Georgia

2000- Assistant Professor, Department of Cellular Biology & CTEGD, University of Georgia

1995 - 1999 Postdoctoral fellow, University of Pennsylvania. Molecular and cell biology of the protozoan
parasite Toxoplasma gondii, with Dr. David S. Roos.

1991 - 1995 Doctoral student, Philipps-Universitat. Worked on the structure and biosynthesis of glycolipid
membrane anchors in the laboratory of Dr. Ralph T. Schwarz.

1991 Parasitological field work at the Centre de Recherche sur les Trypanosomoses animales, Bobo
Dioulasso, Burkina Faso, with Dr. Peter Clausen.

1987 - 1988 Undergraduate research on parasitic flatworms, with Dr. Hans Komnick, Universitat Bonn.
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Principal Investigator/Program Director (Last, First, Middle): ~ Striepen, Boris

Honors and Awards:

University of Georgia Creative Research Medal, 2007; Postdoctoral training grant, Deutsche
Forschungsgemeinschaft, 1996-98; Dissertation ‘summa cum laude’ Philipps-Universitat Marburg 1995;
Predoctoral fellowship, Friedrich-Ebert-Foundation, 1991-94; Undergraduate fellowship, Friedrich-Ebert-
Foundation, 1988-90.

Other Professional Activities:

Member NIH study section AOIC, AIDS associated Opportunistic Infections and Cancer (2005-09)

Ad hoc reviewer NIH study sections AAR4 Opportunistic Infections and Malignancies associated with AIDS
(7/01, 4/02,11/02, 8/03, 11/03) and TMP Tropical Medicine and Parasitology (2/03); MBL course Biology of
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