
NHGRI-NIAID Workshop on Eukaryotic Pathogens and  
Disease Vectors Sequencing 

 
Hyatt Regency Bethesda 

Bethesda, MD 20814 
November 21, 2006 

 
Chairs: William Gelbart and Claire Fraser-Liggett 

 
Goals:  The NHGRI and NIAID jointly sponsored a workshop to help identify the most 
significant human eukaryotic pathogens and invertebrate vectors of infectious diseases 
for potential sequencing in a collaborative, coordinated effort between NHGRI and 
NIAID, and to evaluate the usefulness and limitations of pathogen and vector genomic 
data. 

 
Participants:  Researchers in the fields of pathogens, disease vectors, genomics, 
bioinformatics, and infectious diseases as well as representatives from U.S. federal and 
international funding agencies. 
 
Anticipated outcomes:  

• Identification of the most significant human eukaryotic pathogens and 
invertebrate vectors of infectious diseases  for potential sequencing  

• Determination of criteria for prioritization  
• Determination of the usefulness of sequence data and sequence data resources  

 
Summary: 
 

The workshop consisted of eight presentations that provided background 
information on 1) eukaryotic pathogens and disease vectors responsible for human 
infectious diseases; and 2) the usefulness and limitations of genomic sequence 
information for understanding the biology of pathogens and vectors, as well as for 
leading to candidate targets for vaccines, therapeutics, and medical diagnostics. 
Participants were asked to recommend a prioritized list of eukaryotic pathogens and 
disease vectors to sequence. They were also asked to discuss the usefulness and 
limitations of pathogen and vector genomic data.  
 

The main conclusions drawn by the participants are as follows: 
 

• Pathogen and vector sequencing projects have already provided genomic data sets 
that are a valuable research resource to the scientific community. These data sets have 
already begun to deliver significant benefits, not only in terms of basic biological 
knowledge, but also in terms of discovering drug, vaccine, and diagnostic targets for 
human infectious diseases. There is no reason to believe that the utility of this 
approach has been exhausted. 
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• There is a need for collaboration and coordinated efforts between NHGRI and 
NIAID. These efforts should draw on combined strengths in sequencing capacity and 
experience, as well as expertise in microbial genomics and infectious diseases.   

 
Summarized below are specific recommendations from participants regarding 

future sequencing of eukaryotic pathogen and vector genomes: 
 
1. Assign highest priority to sequencing the genomes of Anopheles, Plasmodium, and 

Trypanosoma, given the magnitude of global health problems resulting from 
infectious diseases caused by these organisms.   

2. Support sequencing of additional genomes of eukaryotic pathogens and disease 
vectors, including additional isolates where a reference genome is available. 
Examples include, but are not limited to, Giardia, Crytosporidium, Entamoeba, 
Cyclospora, and Toxoplasma gondii.  

3. Encourage well-designed genomic sequencing projects that may help to elucidate the 
biology and pathogenesis of eukaryotic pathogen and disease vectors and lead to new 
and improved therapeutic interventions and medical diagnostics. 

4. Support sequencing projects that do not focus solely on individual strains, but rather 
on multiple, related strains and species. These projects should enable comparative 
studies of pathogen and vector genomics, and studies of microbial population 
genomics.  

5. Facilitate genomic research on pathogens and vectors by: 
• Supporting the concept of funding a genomic resource for sequencing pathogens 

and vectors that will be available to the scientific community and can include 
Expressed Sequence Tags (ESTs), cDNAs, and other resources for assembly, 
annotation, and more.  

• Providing reagents as well as genomics platforms that are complementary to 
sequencing platforms. 

• Supporting small-scale genome projects that can be informative for developing 
and committing to large scale genome sequencing projects. 

• Supporting the unrestricted, rapid release of genomic data into international 
databases, such as GenBank, that are accessible to the scientific community and 
the public via the Internet.  

• Supporting resources that enable the use of genomic data generated in large scale 
sequencing projects. Examples include databases, bioinformatic and 
computational tools, and continued and sustained support for annotation and 
curation.  

6.  Establish an external scientific group representing the pathogen and vector research 
community as well as infectious diseases and genomics communities for the purpose 
of providing scientific guidance to the two Institutes in pathogen and vector genomics 
and sequencing projects. 
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Agenda: 
 

TIME TOPIC SPEAKERS 
8:00 Welcome 

 
Meeting objective: The identification and prioritization of 
those human pathogens and human disease vectors most in 
need of sequencing as well as a discussion on the usefulness 
and limitations of pathogen and vector genomic data 
 

 
 
Francis Collins 
 
Anthony Fauci 

8:15 Charge to Group Meeting goal:  

To prepare a list of pathogens and disease vectors whose 
public sequence information is considered critical, and to 
categorize these organisms in priority bins 

 
 
Claire Fraser-Liggett 
 

8:30 The Landscape  

Arthropod Disease Vectors, Genomics, and Public Health 

Comparative and Functional Genomics of Trypanosomatid 
Parasites 

 

 
Ben Beard  
 
Steve Beverley 
 

9:10 The Use of Genomics in Vaccine Development Rino Rappuoli 
 

9:30 Break 
 

 

9:50 The Usefulness and Limitation of Genomic Data 
 
Genomic Revolution or Genomic Revelation: Francis Bacon 
or Maimonides? 
 
Opportunities in intra/inter-species comparative genomics 
and getting genomic-scale datasets into the hands of end 
users 
 

 
 
Jose Ribeiro 
 
 
David Roos 
 

10:30 The Power of Comparative Genomics for Annotating 
Vector/Pathogen Genomes 
 

Manolis Kellis 
 

10:50 Case Studies for Sequencing Eukaryotic Genomes and 
Invertebrate Vectors of Diseases 
 

After the TriTryp Genomes 
 
Aedes aegypti Post-Genome  

 
 
 
Najeeb El-Sayed 
 
Dave Severson 
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11:30 Strawman Proposal for Criteria of Selecting What Eukaryotic 
Pathogens and Disease Vectors to Sequence 

William Gelbart 

11:45 Lunch and Free Discussions 
 

 

13:00 Breakout Groups 
 

Selection of critical eukaryotic pathogens and disease vectors 
to sequence; 

Assignment of selected sequencing targets in priority bins 

 

 
Christos Louis  
 
David Roos 
 

15:00 Break 
 

 

15:20 Breakout Group Reports 
 

Proposed eukaryotic pathogens and disease vectors for 
sequencing in priority bins  

 

 
Christos Louis  
 
David Roos 
 

15:50 Discussion and Summary 
 

Discussion of how proposed pathogens and vectors fit the 
selection criteria 
 
Meeting summary 

 
William Gelbart  
 
Claire Fraser-Liggett 
 

17:00 Adjournment 
 

 

 
 
 
 
Participants list: 
 
Serap Aksoy, Ph.D. 
Professor and Head 
Division of Epidemiology of Microbial Diseases 
Yale School of Public Health 
60 College Street, RM 60 
P.O. Box 208034 
New Haven, CT 06520-8034 
Phone: 203-737-2180 
FAX: 203-785-4782 
Email: serap.aksoy@yale.edu  
 
 
 
 
 
 

 
 
 
 
 
Ben Beard, Ph.D. 
Chief 
Bacterial Zoonoses Branch 
Division of Vector-borne Infectious Diseases 
Center for Disease Control 
Foothills Campus 
Rampart Road 
Fort Collins, CO 80521 
Phone: 970-221-6418 
FAX: 970-225-4257 
Email: cbeard@cdc.gov  
 
 
 
 
 
 

mailto:serap.aksoy@yale.edu
mailto:cbeard@cdc.gov


Catherine Bennet, B.S. 
Scientific Program Analyst 
National Human Genome Research Institute 
National Institutes of Health 
Kelly Services/Fed Source Contractor 
5635 Fishers Lane, Suite 4076, MSC 9305 
Bethesda, MD 20892-9305 
Phone: 301-402-0339 
FAX: 301-480-2770 
Email: bennetc@mail.nih.gov 
 
Matt Berriman, Ph.D. 
Senior Computer Biologist 
Welcome Trust Sanger Institute 
Welcome Trust Genome Campus 
Hinxton, Cambridge 
CB10 1SA, UK 
Phone: +44 (0) 1223 834244  
FAX:  +44 (0) 1223 494919 
Email: mb4@sanger.ac.uk 
 
Nora Besansky, Ph.D. 
Professor 
Center for Global Health and Infectious Diseases 
Department of Biological Sciences 
University of Notre Dame 
317 Galvin Life Sciences Bldg 
Notre Dame, IN 46556-0369 
Phone: 575-631-9321 
FAX: 574-631-3996 
Email: nbesansk@nd.edu 
 
Stephen Beverly, Ph.D. 
Professor 
Department of Molecular Microbiology 
Center for Infectious Disease Research 
Washington University at St. Louis 
Campus Box 8230 
660 South Euclid Avenue 
St. Louis, MO 63110-1093 
Phone: 314-747-2630 
FAX: 314-747-2634 
Email: Beverley@borcim.wustl.edu  
 
Saveri Bhattacharya, B.A. 
Scientific Program Analyst 
National Human Genome Research Institute 
National Institutes of Health 
Kelly Services/Fed Source Contractor 
5635 Fishers Lane, Suite 4076, MSC 9305 
Bethesda, MD 20892-9305 
Phone: 301-594-6907 
FAX: 301-480-2770 
Email: bhattacharyas@mail.nih.gov  
  
 

Bruce Birren, Ph.D. 
Co-Director 
Genome Analysis Program 
Broad Institute 
320 Charles Street 
Cambridge, MA 02141 
Phone: 617-258-0913 
FAX: 617-324-5033 
Email: bwb@broad.mit   
 
Jim Bristow, M.D. 
Deputy Director of the DOE-Joint Genome Institute 
Genomics Division 
Lawrence Berkeley National Laboratory 
1 Cyclotron Road Mail Stop PGF 
Berkeley, CA 94720 
Phone: 925-296-5609 
FAX: 925-296-5875 
Email: jbristow@lbl.gov  
 
Jane Carlton, Ph.D. 
Associate Professor 
Department of Medical Parasitology 
New York University School of Medicine 
Old Public Health 2 215 
341 East 25th St 
New York, NY 10010 
Phone: 212-263-4377 
FAX: 212-263-8116 
Email: jane.carlton@med.nyu.edu  
 
Russell Coleman, Ph.D. 
Chief 
Department of Entomology, 
Walter Reed Army Institute of Research 
503 Robert Grant Avenue 
Silver Spring, MD 20910 
Phone: 301-319-3140 
FAX: 301-319-9290 
Email: Russell.coleman@us.army.mil  
 
Frank Collins, Ph.D. 
Professor 
Department of Biological Sciences 
University of Notre Dame 
107 Galvin Life Science Center 
Notre Dame, IN 46556-0369 
Phone: 219-631-6552 
FAX: 219-631-6245 
Email: collins.75@nd.edu 
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Francis Collins, M.D., Ph.D. 
Director  
National Human Genome Research Institute 
National Institutes of Health 
Building 31, Room 4B09 
31 Center Drive, MSC 2152 
Bethesda, MD 20892-2152 
Phone: 301-496-0844 
FAX: 301-402-2218 
Email: francisc@nhgri.nih.gov  
  
Adriana Costero, Ph.D. 
Project Officer 
Parasitology and International Programs Branch 
National Institute of Allergy and Infectious Diseases 
National Institutes of Health 
Room 5097 MSC 6604 
6610 Rockledge Drive 
Bethesda, MD 20892-6604 
Phone:  301-435-2854 
FAX: 301-402-0659 
Email: acostero@niaid.nih.gov 
 
Valentina Di Francesco, M.S. 
Program Officer 
Division of Microbiology and Infectious Diseases 
National Institute of Allergy and Infectious Diseases 
National Institutes of Health 
Room 6004 MSC 6603 
Rockledge Drive 
Bethesda, MD 20892-6604 
Phone: 301-496-1884 
FAX: 301-480-4528 
Email: vdifrancesco@mail.nih.gov  
 
Dan Drell, Ph.D. 
Program Manager 
Biological and Environmental Research 
SC-23 Germantown Building 
U.S. Department of Energy 
1000 Independence Ave. SW 
Washington, DC 20585-1290 
Phone: 301-903-4742 
FAX: 301-903-5051 
Email: Daniel.drell@science.doe.gov  
 
Najib El-Sayed, Ph.D. 
Associate Investigator 
The Institute for Genomic Research 
9712 Medical Center Drive 
Rockville, MD 
Phone: 301-795-7000 
FAX: 301-838-0208 
Email: nelsayed@tigr.org  
 
 

Linda Engel, M.S. 
Specialist to the Director 
Division of Microbiology and Infectious Diseases 
National Institute of Allergy and Infectious Diseases 
National Institutes of Health 
Kelly Services/Fed Source Contractor 
Room 6W01, MSC 6603 
6610 Rockledge Drive 
Bethesda, MD 20817-6603 
Phone: 301-451-3046 
FAX: 301-480-4528 
Email: engell@od.nih.gov  
 
Anthony Fauci, M.D. 
Director 
National Institute of Allergy and Infectious Diseases 
National Institutes of Health 
Room 7A03 Building 31 
31 Center Drive 
Bethesda, MD  
Phone: 301-496-2263 
FAX: 301-496-4409 
Email: afauci@niaid.nih.gov  
 
Adam Felsenfeld, Ph.D. 
Program Director 
Large Scale Sequencing Program 
Division of Extramural Research 
National Human Genome Research Institute 
National Institutes of Health 
5635 Fishers Lane, Suite 4076 
MSC-9305 
Bethesda, MD  20892 
Phone:  301-496-7531 
FAX:  301-480-2770 
Email:  felsenfa@mail.nih.gov 
 
Claire Fraser-Liggett, Ph.D. 
President 
The Institute for Genomic Research 
9712 Medical Center Drive 
Rockville, MD 20850 
Phone: 301-838-3504 
FAX: 301-838-0209 
Email: cmfraser@tigr.org  
 
William M. Gelbart, Ph.D. 
Professor of Molecular and Cellular Biology 
Harvard University 
Room 4059 
16 Divinity Ave 
Cambridge, MA 02138 
Phone: 617-495-2906 
FAX: 617-496-1354 
Email: gelbart@morgan.harvard.edu  
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Maria Giovanni, Ph.D. 
Assistant Director for Microbial Genomics 
Division of Microbiology and Infectious Diseases 
National Institute of Allergy and Infectious Diseases 
National Institutes of Health 
Room 6007 MSC 6603 
6610 Rockledge Drive 
Bethesda, MD 20892-6604 
Phone: 301-496-1884 
FAX: 301-480-4528 
Email: mgiovanni@niaid.nih.gov  
 
Mark Guyer, Ph.D. 
Director 
Division of Extramural Research 
National Human Genome Research Institute 
National Institutes of Health 
5635 Fishers Lane, Suite 4076 
MSC-9305 
Bethesda, MD 20892 
Phone: 301-496-7531 
FAX: 301-480-2770 
Email: guyerm@exchange.nih.gov 
 
Lee Hall, M.D., Ph.D. 
Branch Chief 
Parasitology and International Programs Branch 
National Institute of Allergy and Infectious Diseases 
National Institutes of Health 
Room 5103 MSC 6604 
6610 Rockledge Drive 
Bethesda, MD 20892-6604 
Phone: 301-435-2862 
FAX: 301-402-0659 
Email: lhall@niaid.nih.gov  
 
Dan Hartl, Ph.D. 
Professor 
Department of Organismic and Evolutionary Biology 
Harvard University 
16 Divinity Avenue 
Cambridge, MA 02138 
Phone: 617-496-3917 
FAX: 617-496-5854 
Email: dhartl@oeb.harvard.edu 
 
Maryanna Henkart, Ph.D.  
Division Director 
Division of Molecular and Cellular Biosciences 
National Science Foundation 
Room 655S 
4201 Wilson Boulevard 
Arlington, VA 22230 
Phone: 703-292-8400 
FAX: 703-292-9061 
Email: mhenkart@nsf.gov  

 
Catherine Hill, Ph.D. 
Assistant Professor 
Department of Entomology 
Purdue University 
Smith Hall 
901 West State Street 
West Lafayette, IN 47907 
Phone: 765-496-6157 
FAX:  765-496-1219 
Email: hillca@purdue.edu  
 
Manolis Kellis, Ph.D. 
Assistant Professor of Computer Science 
MIT Computer Science and Artificial Intelligence 
Laboratory 
32G-564 Stata Center  
32 Vassar Street 
Cambridge, MA 02139 
Phone: 617-253-2419 
FAX: 617-253-7512 
Email: manoli@mit.edu 
 
Gregory Lanzaro, Ph.D. 
Director 
UC Davis Center for Vectorborne Diseases and UC 
Mosquito Research Program 
Department of Entomology 
University of California Davis 
One Shields Avenue 
Davis, California 95616-8579 
Phone: 530-752-5652 
FAX: 530-752-1537 
Email: gclanzaro@ucdavis.edu  
 
Dan Lawson, Ph.D. 
Scientific Programmer 
EMBL Outstation – Hinxton 
European Bioinformatics Institute 
Wellcome Trust Genome Campus 
Hinxton, Cambridge, CB10 1SD 
United Kingdom 
Phone: +44 0 1223 494 627 
FAX: +44 0 1223 494 468 
Email: Lawson@ebi.ac.uk  
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Ann Lichens-Park, Ph.D. 
National Program Leader 
Competitive Programs 
United States Department of Agriculture 
Cooperative State Research, Education and Extension 
Service 
1400 Independence Ave. SW Stop 2201 
Washington DC 20250-2201 
Phone: 202-401-6460 
FAX: 202-401-6488 
Email: apark@csrees.usda.gov 
 
Kenneth Linthicum, Ph.D. 
Director 
Center for Medical Agricultural and Veterinary 
Entomology 
United States Department of Agriculture 
1600/1700 S.W. 23rd Drive 
Gainsville, FL 32608 
Phone: 352-374-5700 
FAX: 352-374-5850 
Email: klinthicum@gainesville.usda.ufl.edu  
 
Christos Louis, Ph.D. 
Professor 
Institute of Molecular Biology and Biotechnology 
Forth, Vassilika Vouton 
P.O. Box 1385 
GR 711 10 Heraklion, Crete 
Greece 
Phone: 30 2818 391119 
FAX: 30 2810 391104 
Email: louis@imbb.forth.gr  
 
Victoria McGovern, Ph.D. 
Senior Program Officer 
Burroughs Wellcome Fund 
P.O. Box 13901 
21 T.W. Alexander Drive 
Research Triangle Park, NC 27709-3901 
Phone: 919-991-5100 
FAX: 919-991-5172 
Email: vmcgovern@bwfund.org 
 
Makedonka Mitreva, Ph.D. 
Manager of Genome Analysis 
Genome Sequencing Center 
Department of Genetics 
Washington University at St. Louis 
4444 Forest Park Boulevard 
Saint Louis, MO 63108  
Phone: 314-286-1800 
FAX: 314-286-1810 
Email: mmitreva@watson.wustl.edu  
 

Jim Mullikin, Ph.D.  
Head 
Comparative Genomics Unit 
NIH Intramural Sequencing Center 
National Human Genome Research Institute 
National Institutes of Health 
5625 Fishers Lane 
Room 5N-01Q 
Bethesda, MD 20892 
Phone:  301-496-2416 
FAX:  301-480-0634 
Email:  mullikin@nhgri.nih.gov  
 
Jim Ostell, Ph.D. 
National Center for Biotechnology Information 
National Library of Medicine 
National Institutes of Health 
Building 45 5AS51 
45 Center Drive 
Bethesda, MD 20892-6511 
Phone: 301-435-5978 
FAX: 301-480-2918 
Email: ostell@ncbi.nlm.nih.gov  
 
Jane Peterson, Ph.D. 
Associate Director 
Division of Extramural Research 
National Human Genome Research Institute 
National Institutes of Health 
5635 Fishers Lane, Suite 4076  
MSC-9305 
Bethesda, MD 20892 
Phone: 301-496-7531 
FAX: 301-480-2770 
Email: petersoj@mail.nih.gov 
 
William Petri, Jr., M.D. Ph.D. 
Professor of Medicine, Microbiology, and Pathology 
Chief, Division of Infectious Diseases and 
International Health 
University of Virginia Health System 
MR4 Building Room 2115 
Lane Road 
PO Box 801340 
Charlottesville, VA 22908-1340 
Phone: 434-924-5621 
FAX: 434-924-0075 
Email: wap3g@virginia.edu  
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Malu Polanski, Ph.D. 
Genomics Program Director 
Division of Microbiology and Infectious Diseases 
National Institute of Allergy and Infectious Diseases 
National Institutes of Health 
Kelly Services/Fed Source Contractor 
Room 6W06 MSC 6603 
6610 Rockledge Drive 
Bethesda, MD 20892-6603 
Phone: 301-496-1884 
FAX: 301-480-4528 
Email: polanskim@niaid.nih.gov  
 
Rino Rappuoli, Ph.D. 
Vice President of Vaccines Research 
Chief Executive Officer 
Chiron Vaccines 
Via Fiorentina 1 
Siena, 53100  
Italy 
Phone: 39 0577 243414 
FAX: 39 0577 243564 
Email: rino_rappuoli@chiron.com  
 
Jose Ribeiro, M.D., Ph.D. 
Head, Vector Biology Section 
Laboratory of Malaria and Vector Research 
National Institute of Allergy and Infectious Diseases 
MSC 8132 
12735 Twinbrook Pkwy participant 
Rockville, MD 20892-8132 
Phone: 301-496-9389 
FAX: 301-480-2571 
Email: jribeiro@niaid.nih.gov  
 
Martin John Rogers, Ph.D. 
Program Officer 
Parasitology and International Programs Branch 
National Institute of Allergy and Infectious Diseases 
National Institutes of Health 
Room 5069 MSC 6604 
6610 Rockledge Drive 
Bethesda, MD 20892-6604 
Phone: 301-402-8304 
FAX: 301-402-8304 
Email: jrogers@niaid.nih.gov  
 
David Roos, Ph.D. 
Professor and Director 
Genomics Institute 
Department of Biology 
University of Pennsylvania 
415 South University Ave 
Philadelphia, PA 19104-6017 
Phone: 215-898-2118 
FAX: 215-898-8780 

Email: droos@sas.upenn.edu  
 
John Samuelson, M.D., Ph.D. 
Professor 
Department of Molecular and Cell Biology 
Boston University 
715 Albany Street, Evans room 426 
Boston, MA 02118-2394 
Phone: 617-414-1054 
FAX: 617-414-1041 
Email: jsamuels@bu.edu  
 
David Severson, Ph.D. 
Professor 
Department of Biological Sciences 
University of Notre Dame 
P.O. Box 369 
Galvin, Notre Dame, IN 46556-0369  
Phone: 574-631-3826 
FAX: 574-631-7413 
Email: severson.1@nd.edu  
 
Thomas Unnasch, Ph.D. 
Professor 
Division of Geographic Medicine  
University of Alabama at Birmingham 
845 19th St. South  
BBRB 206 
Birmingham, AL 35294-2170 
Phone: 205-975-7601 
FAX: 205-934-5600 
Email: tunnasch@uab.edu 
 
Lu Wang, Ph.D. 
Program Director 
Large Scale Sequencing Program 
Division of Extramural Research 
National Human Genome Research Institute 
National Institutes of Health 
Bethesda, MD 20892 
Phone: 301-496-7531 
FAX: 301-480-2770 
Email: wanglu@mail.nih.gov  
 
George Weinstock, Ph.D. 
Professor & Co-director  
Human Genome Sequencing Center 
Bayor College of Medicine 
One Baylor Plaza Alkek N1619 
Houston, TX 77030 
Mail Stop: BCM226  
Phone: 713-798-4357 
FAX: 713-798-4373 
Email: gwstock@bcm.tmc.edu  
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Jennifer Wortman, Ph.D. 
Bioinformatics Manager 
The Institute for Genomic Research 
9712 Medical Center Drive 
Rockville, MD 20850 
Phone: 301-795-7590 
FAX: 301-838-0208 
Email: jwortman@tigr.org  
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