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UNIVERSITY OF WASHINGTON
FELLOWSHIP PROGRAM IN INFECTIOUS DISEASES

The fellowship program of the Division of Allergy
and Infectious Diseases at the University of
Washington is a two to four year training
experience intended for those interested in an
academic career. Both M.D. and Ph.D. fellows are
invited to apply. The fellowship is funded by training
grants from the National Institutes of Health, private
funding agencies, and institutional sources.
Currently, 25 fellows participate in the fellowship
program, with 7-10 new fellows accepted each
year. More than 80% of past U.W. Infectious
Diseases Fellowship trainees have obtained faculty
positions in academic medicine.

THE CITY

The city of Seattle is located on Puget Sound
between the Cascade and Olympic mountain
ranges, providing easy access to sailing, skiing,
hiking, and other outdoor recreational activities. The
city also offers diverse cultural opportunities
including theater, ballet, symphony, and an
internationally renowned film festival, in addition to
high quality residential living close to University
facilities.

THE UNIVERSITY OF WASHINGTON

The University of Washington has a student
population of 39,000 and grants approximately
6,500 bachelor's and 3,200 advanced degrees
annually. The University of Washington is a major
biomedical research institution, ranking first in the
United States among public institutions (and
second overall) in obtaining federal research funds.
The School of Medicine has over 1,200 full-time
faculty members, including clinical and basic
science departments.

The well-established Division of Allergy and
Infectious Diseases, within the Department of
Medicine, consists of 72 full-time faculty members,
18 adjunct or affiliate faculty members, and 55
clinical faculty. The faculty include many nationally
and internationally recognized investigators in
diverse subspecialty areas, including phagocyte
biology and function, sexually transmitted diseases,
HIV/AIDS, viral diseases, immuno-compromised
hosts, bacterial pathogenesis, geographic
medicine, urinary tract infections, and the molecular
biology of infectious diseases. The Infectious
Diseases Fellowship Program is based at the
University of Washington Medical Center and four
affiliated institutions: Harborview Medical Center,

the Fred Hutchinson Cancer Research
Center/Seattle Cancer Care Alliance, Veterans
Affairs Puget Sound Heath Care System, and
Children's Hospital and Medical Center.

TRAINING PROGRAM

The goals of the Infectious Diseases Fellowship
Program are to provide the highest quality clinical
and research training in order to equip fellows with
the skills they will need for a career in academic
infectious diseases. Fellows are encouraged to
focus early in their fellowship on a particular area of
research and to devote much of their time to a
productive investigative experience. Although
formally accepted for a three-year commitment,
many fellows will spend four years in fellowship
training.

Research training can be selected with a major
focus in laboratory investigation or in clinical
epidemiology. Our program allows selected fellows,
who choose clinical epidemiology, to pursue a
M.P.H. degree in epidemiology during infectious
diseases fellowship.Most inpatient clinical duties for
fellows are completed by the end of the first year of
the fellowship so that uninterrupted research time is
available.

The selection of specific research projects is
accomplished through discussions between
individual investigators and fellows during and after
the time of the initial interview and generally before
the candidates actually start the program. Fellows
will spend the majority of their fellowship working in
their primary area of research.

Research training is offered in nine areas of special
emphasis, representing the principal strengths of
our faculty, though fellows can pursue interests that
span different research areas. Each area offers the
trainee a variety of well-developed and well-funded
research programs from which to choose.

The Division of Allergy and Infectious Diseases also
provides fellows with research opportunities in
conjunction with the closely allied Department of
Global Health and the basic science departments in
the areas of microbial pathogenesis, immunology,
microbiology, molecular virology, and parasitology.



RESEARCH OPPORTUNITIES

Pathogenesis of Viral Diseases

Michael Boeckh, M.D.
Corey Casper, M.D., M.P.H.
Lawrence Corey, M.D.
Michael Emerman, Ph.D.
Denise Galloway, Ph.D.
Adam Geballe, M.D.
Geoffrey Gottlieb, M.D., Ph.D.
Michael Katze, Ph.D.

e David Koelle, M.D.

e James Mullins, Ph.D.

¢ Julie Overbaugh, Ph.D.

e Anna Wald, M.D., M.P.H.

e Joe Zunt, M.D.

Offers an integrated interdisciplinary group of
faculty for training in virology, with research
activities ranging from basic molecular virology, to
immunologic aspects of viral diseases, to the
clinical epidemiology, prevention, and treatment of
viral diseases. Expertise is especially concentrated
in viral STDs, retroviruses, and viral infections of
the immunocompromised host.

Pathogenesis of Bacterial, Fungal, and Parasitic
Diseases

Fred Buckner, M.D.

Patrick Duffy, M.D.

David Fredricks, M.D.

E. Peter Greenberg, Ph.D.
Thomas Hawn, M.D., Ph.D.
Tobias Hohl, M.D., Ph.D.

Wim Hol, Ph.D.

Sheila Lukehart, Ph.D.

Christina Marra, M.D.

Barbara Menzies, M.D.

Samuel Miller, M.D.

Steve Moseley, Ph.D.

Dorothy Patton, Ph.D.

Lalita Ramakrishnan, M.B.B.S., Ph.D.
Craig Rubens, M.D., Ph.D.
Walter Stamm, M.D.

Ann Stapleton, M.D.

e Patricia Totten, Ph.D.

e Wesley Van Voorhis, M.D., Ph.D.
e Ted White, Ph.D.

Emphasizes molecular studies of the virulence
determinants integral to bacterial, fungal, and
parasite pathogenesis. Of special interest are
mechanisms of attachment and cellular invasion in
Escherichia coli, Pseudomonas aeruginosa, Group

B streptococci, Salmonella, Chlamydia trachomatis,
Haemophilus ducreyi, Treponema pallidum,
Aspergillus fumigatus, and Candida albicans
infections. Potential drug targets and drug-
development are being pursued for Trypanosoma
cruzi, Trypanosoma brucei, Leishmania spp., and
Plasmodium falciparum.

Infectious Disease Immunology

e Alan Aderem, Ph.D.

¢ Philip Greenberg, M.D.

e Thomas Hawn, M.D., Ph.D.

e David Koelle, M.D.

e Sheila Lukehart, Ph.D.

¢ Uma Malhotra, M.D.

e Juliana McElrath, M.D., Ph.D.

e Wesley Van Voorhis, M.D., Ph.D.

Provides training opportunities in laboratories
studying the immunobiology and immunogenetics
of host cell responses to infectious agents,
especially Treponema pallidum, CMV, HIV, other
retroviruses, HSV, Chlamydia, and Listeria.
Particular emphasis is placed on elucidating the
roles of innate immunity, specific cytokines, and T
cell subsets in these infections.

Sexually Transmitted Diseases

Corey Casper, M.D., M.P.H.
Connie Celum, M.D., M.P.H.
Lawrence Corey, M.D.

Denise Galloway, Ph.D.
Matthew Golden, M.D.
Geoffrey Gottlieb, M.D., Ph.D.
King Holmes, M.D., Ph.D.

Mari Kitahata, M.D., M.P.H.
Nancy Kiviat, M.D.

David Koelle, M.D.

Laura Koutsky, Ph.D., M.S.P.H.
Christina Marra, M.D.

Jeanne Marrazzo, M.D., M.P.H.
Scott McClelland, M.D., M.P.H.
Dorothy Patton, Ph.D.

Walter Stamm, M.D.

Patricia Totten, Ph.D.

e Wesley Van Voorhis, M.D., Ph.D.
e Anna Wald, M.D., M.P.H.

Offers a multi-disciplinary approach to the study of
sexually transmitted infections, ranging from clinical
and epidemiological studies in the United States
and developing countries, to molecular
pathogenesis and immune responses to STD



pathogens. Organisms of particular interest include
Chlamydia trachomatis, Treponema pallidum,
herpes simplex virus, human papilloma virus, and
Haemophilus ducreyi.

Human Immunodeficiency Virus Infection

e Corey Casper, M.D., M.P.H.
Connie Celum, M.D., M.P.H.
Ann Collier, M.D.

Robert Coombs, M.D., Ph.D.
Lawrence Corey, M.D.

Michael Emerman, Ph.D.

Carey Farquhar, M.D., M.P.H.
Geoffrey Gottlieb, M.D., Ph.D.
Philip Greenberg, M.D.

King Holmes, M.D., Ph.D.
Grace John-Stewart, M.D., Ph.D., M.P.H.
Seymour Klebanoff, M.D., Ph.D.
e Christina Marra, M.D.

e Scott McClelland, M.D., M.P.H.
e Juliana McElrath, M.D., Ph.D.

e James Mullins, Ph.D.

¢ Julie Overbaugh, Ph.D.

e Judith Wasserheit, M.D., M.P.H.

Provides a wide range of opportunities to
investigate the epidemiology, natural history,
immunology, molecular virology, and clinical care of
patients with HIV infection. NIH-sponsored AIDS
Clinical Trials and AIDS Vaccine Evaluation Units
are located at the University of Washington, as well
as a Fogarty program for international AIDS
investigation and training.

Leukocyte Biology and Function

e Alan Aderem, Ph.D.

e Thomas Hawn, M.D., Ph.D.

e William Henderson Jr., M.D.

e Seymour Klebanoff, M.D., Ph.D.
e Henry Rosen, M.D.

Investigators focus on the mechanisms by which
phagocytes recognize and kill microorganisms. The
roles of mast cells and eosinophils in allergic
responses and infectious diseases are also being
studied, as is the role of apoptosis. Another area of
emphasis is the role and function of phagocytes in
acute inflammation and tissue injury.

Immunocompromised Host

Michael Boeckh, M.D.
Robert Coombs, M.D., Ph.D.
Lawrence Corey, M.D.
David Fredricks, M.D.

e Adam Geballe, M.D.
¢ Philip Greenberg, M.D.
e Ted White, Ph.D.

Provides a wide variety of research opportunities
through the Fred Hutchinson Cancer Research
Center and the Seattle Cancer Care Alliance, the
world's largest marrow transplant center. Studies
range from the molecular biology of viral pathogens
in transplant patients, especially CMV, HSV, and
HCV, to clinical studies of the epidemiology,
treatment, and prevention of CMV and fungal
infections. Multiple collaborations between faculty in
this track and those in the virology and immunology
tracks foster interdisciplinary investigative
opportunities.

Clinical Epidemiology of Infectious Diseases

e Connie Celum, M.D., M.P.H.

e Lawrence Corey, M.D.

e Carey Farquhar, M.D., M.P.H.
e Thomas Fleming, Ph.D.

e Matthew Golden, M.D.

¢ King Holmes, M.D., Ph.D.

e Grace John-Stewart, M.D., Ph.D., M.P.H.
e Mari Kitahata, M.D., M.P.H.

¢ Laura Koutsky, Ph.D., M.S.P.H.
e Jeanne Marrazzo, M.D., M.P.H.
e Delia Scholes, M.P.H., Ph.D.

e Steven Self, Ph.D.

e Walter Stamm, M.D.

e Anna Wald, M.D., M.P.H.

Investigators are utilizing epidemiologic techniques
to study the incidence, prevalence, and risk factors
associated with various infections, especially STDs,
HIV, sepsis, and urinary tract infections. A hallmark
of these studies is close interaction with laboratory
collaborators in order to utilize molecular
epidemiologic techniques or study patient materials
at the molecular and cellular level.

Clinical Trials

e Connie Celum, M.D., M.P.H.
e Ann Collier, M.D.

¢ King Holmes, M.D., Ph.D.

e Walter Stamm, M.D.

e Anna Wald, M.D., M.P.H.

Interactions between clinical and laboratory
investigators are utilized in the context of controlled
clinical trials. Studies focus principally on STDs,
urinary tract infections, and infections of the
immunocompromised host. The expertise of highly
experienced biostatisical faculty is available to
trainees in this track.



RELATED FELLOWSHIP PROGRAMS

The Division of Pediatric Infectious Diseases at the
Children's Hospital and Medical Center and the
University of Washington Medical Center provides
training in Pediatric Infectious Diseases with
research emphasis on the mechanisms of antibiotic
resistance and immunology and molecular
approaches to infections in newborns and children.
Faculty members include C. Rubens, J. Burns, A.
Melvin, L. Frenkel, G. Tamura, S. Smith, D. Zerr.
Persons interested in the Pediatric Infectious
Diseases program should contact Dr. Sherilyn
Smith, Infectious Diseases Training Program,
Division of Infectious Diseases, Children's Hospital
and Regional Medical Center, 4800 Sand Point
Way NE, CH-32, Seattle WA 98105; phone: (206)
987-2073; fax: (206) 987-3890; Email:
gtamura@u.washington.edu.

The Allergy section of the Division of Allergy and
Infectious Diseases, is located at the Center for
Allergy and Inflammation, UW Medicine, 815
Mercer Street, Seattle, WA 98019. The Allergy and
Immunology Fellowship Training Program (Program
Director: William R. Henderson Jr., MD.; website:
http://depts.washington.edu/daid/Allergy%20Fellow
ship/overviewallergy.htm) provides clinical and
research training in allergy, asthma, and
immunology at the Unversity of Washington and
affiliated institutions. Persons interested in the
allergy program should contact Dr. William R.
Henderson Jr., Department of Medicine, 815
Mercer Street, University of Washington, Seattle,
WA 98109; phone: (206) 543-3780; fax (206) 685-
9318; Email: joangb@u.washington.edu.

CLINICAL EXPERIENCE

The Division of Allergy and Infectious Diseases
provides the opportunity for training in virtually
every aspect of clinical infectious diseases. Clinical
training takes place both in the inpatient and the
outpatient setting. All fellows participate in
approximately 12 months of inpatient consultative
service at affiliated hospitals. These clinical
rotations include consultive experience with general
medical and surgical patients (University of
Washington Medical Center, Harborview Medical
Center, and Veterans Affairs Puget Sound Heath
Care System), with specific opportunities in
pediatric infectious diseases (Children's Hospital),
with infectious diseases in immunocompromised
hosts (Fred Hutchinson Cancer Research
Center/Seattle Cancer Care Alliance and the
University of Washington Medical Center), and with
AIDS patients and patients with other sexually
transmitted diseases (Harborview Medical Center
and the University of Washington Medical Center).

The clinical training provided by this program
confers ID board eligibility after two years.

While nearly all of the Divisional faculty participate
in clinical care, the following faculty participate more
extensively in clinical and teaching activities of the
Division:

Clinician Educators

e Timothy Dellit, M.D.

¢ Shireesha Dhanireddy, M.D.
¢ Robert Harrington, M.D.

¢ Jan Hirschmann, M.D.

¢ Nina Kim, M.D.

Ajit Limaye, M.D.

Richard Miller, M.D.

Paul Pottinger, M.D.

David Spach, M.D.

Marvin Turck, M.D.

OUTPATIENT TRAINING OPPORTUNITIES

Several clinics are available for outpatient training
in Infectious Diseases. Most fellows will work in one
of the three HIV/AIDS clinics operated by the
Division. This provides a long-term, continuity clinic
and experience in managing HIV infected patients.
Fellows will also participate in at least one other
clinic rotation according to their interests and areas
of research. Two years of weekly half-day
outpatient clinics are completed during fellowship.

Sexually Transmitted Diseases Clinic: An
academically oriented comprehensive genitourinary
medicine clinic operated jointly by the Seattle-King
County Department of Public Health and the
University of Washington is located at Harborview
Medical Center. The STD Clinic provides a focus
for a number of research and training activities.

Virology Research Clinic: Located near Harborview
Medical Center, this clinic serves as a research
base (5,000 patient visits annually) for investigation
of the natural history, pathogenesis, immunology,
and therapy of genital herpes, human
papillomavirus infection, hepatitis C virus, HHV-8,
and other viral STD's.
http://depts.washington.edu/herpes

HMC Viral Hepatitis Clinic: This clinic focuses on
hepatits B and C, often managing HIV co-infection.
Staffed by ID and Gl attendings, Fellows learn
comprehensive diagnosis and management of
patients with hepatitis.

HIV Clinics: Outpatient facilities directed by the
Infectious Diseases Division at Harborview Medical
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Center, the University of Washington Medical
Center, and the Veterans Affairs Puget Sound
Heath Care System currently serve approximately
3,500 patient visits annually. In addition to medical
care, these clinics also provide substance abuse,
nutritional, psychological, and social counseling
services.

Tropical Medicine and Infectious Diseases Clinic:
Located at University of Washington Medical
Center to serve as a referral and primary clinic for
general infectious diseases, tropical medicine, and
travelers; the clinic currently handles approximately
1,000 patient visits per year.

Harborview Medical Center Infectious Diseases
Clinic: A referral clinic for the evaluation and
management of infectious disease problems other
than HIV infection that can be managed in the
outpatient setting.

COURSES, CONFERENCES, AND SEMINAR
SERIES

Fellows in the Infectious Diseases Program are
strongly encouraged to participate in the many
courses and seminar series which are offered both
as a part of the program and by the University of
Washington.

REQUIRED COURSES

Upon arrival in July, all incoming first year fellows
participate in a Core Curriculum consisting of
formal courses, didactic exercises, and
conferences. These are important for all fellows
regardless of their specific research interest. The
elements of the Core Curriculum include the
following:

Orientation Course in Advanced Clinical Infectious
Diseases: In July of their incoming year, all first
year fellows attend a one-week orientation course
in which Division faculty address the pathogenesis,
diagnosis, and management of common infectious
diseases. The course also introduces the fellows to
the faculty and to one another.

Principles of STD and HIV Research: This course is
also given each July by members of the Infectious
Diseases Division and by faculty in other
departments and from other institutions. All second
year fellows attend, regardless of their eventual
research activities, because the lectures provide
basic information relevant to multiple research
disciplines. The two-week course provides detailed
information on a wide variety of molecular,

immunological, epidemiological, and biostatistical
aspects of research.

Introduction to Clinical Microbiology: Each July, in
conjunction with the Department of Laboratory
Medicine, a one-week course is provided for each
of our first year fellows on key elements of clinical
microbiology, including practical experience in
performing commonly utilized tests and evaluating
microscopic specimens, including PCR and other
methods utilized in molecular epidemiological
investigations. In addition to this required course, a
two to four-week intensive course is offered to
interested fellows who wish to gain more
experience in the Clinical Microbiology laboratory.

Department of Medicine Introductory Course for
Postdoctoral Fellows: The Department of Medicine
provides a one-week course focusing on issues of
importance to physicians entering academic
research careers. The agenda includes topics such
as selecting a research problem, interaction with
your mentor, ethics in biomedical research, grant
writing, presentation at scientific meetings, and
seeking an academic position.

Biomedical Research Integrity Lecture Series:
Offered by the School of Medicine throughout each
summer, this series consists of formal
presentations and small discussion groups in
Biomedical Ethics. It is required for all fellows in the
program.

ELECTIVE COURSES

Parasitology, Virology, and Mycology Courses:
Three courses (Parasitology, Virology, and
Mycology) are available each summer for interested
fellows. The nine-day Parasitology course consists
of morning lectures and afternoon laboratory
sessions. The Virology and Mycology courses are
five days each, with a format similar to that
described for the Parasitology course. These
courses are offered by the Department of
Laboratory Medicine, with teaching contributions by
members of our Division.

A Sexually Transmitted Diseases Clinical Update
Course is provided four times a year consisting of
an intensive weeklong exposure to clinical,
diagnostic, laboratory, and therapeutic aspects of
STDs.

CONFERENCES AND SEMINARS

Weekly Infectious Disease Conference: The faculty
and fellows of the Infectious Disease Division, as
well as frequent attendees from Laboratory




Medicine, Microbiology, and other departments,
participate in a weekly conference centering around
recent clinical cases of particular interest.
Responsibility for the conference rotates between
each of the hospitals within the system (including
Children's Hospital Medical Center), and the fellow
and faculty member on service that month share
responsibility for presenting the conference. The
presenting fellow and faculty review relevant
microbiological and clinical aspects of the case,
discuss pathogenesis and epidemiology, and
provide a summary of the presentation and
appropriate references in a handout posted on our
internet site. Hospital epidemiology, including
infection control is covered in this series. The
inclusion of the pediatric faculty in the conference
rotation assures the exposure to pediatric infectious
disease problems every 4-5 weeks.

ID Curriculum: Every other week a general topic of
interest for Infectious Diseasese specialists is
presented by a University of Washington Infectous
Diseases faculty member.

HIV Journal Club: Held every other week, reviewing
recent literature on all aspects of HIV, from
pathogenesis to management.

STD Research and Clinical Conference: Held
monthly, covering research and clinical topics in
sexually transmitted diseases.

AIDS Clinical Conference: Held monthly, in which
seminars on clinical, epidemiological, psychosocial,
and research aspects of HIV infection are
presented.

HIV/AIDS Research Conference: Held monthly,
presenting new research findings on HIV/AIDS by
faculty, fellows, or visiting scientists.

FHCRC Infectious Diseases and Virology Journal
Club: Held monthly, this conference reviews journal
articles dealing with virology, viral pathogensis,

immunology, and infections in the
immunocompromised host.

DIVISIONAL MEETINGS

Infectious Disease Division Research Retreat:

The Division holds a yearly research retreat at the
University of Washington. All of the faculty and
fellows attend, and fellows are expected to present
their ongoing research for discussion. The program
allows for numerous presentations of ongoing
research, with the opportunity for feedback in a
relaxed atmosphere. This forum provides trainees
the opportunity to develop skills in data analysis and
presentation, and facilitates interaction and
feedback from senior faculty concerning the
research itself.

Infectious Disease Division Dinner Meeting:
Annuallly, the Division invites a speaker from
another medical center to speak on his or her
ongoing research in infectious diseases at a dinner
meeting. All faculty and fellows within the Division
attend, as do faculty from related disciplines. The
meetings address topics of current national interest
in infectious diseases and provide fellows with
exposure to top-flight investigators from other
institutions.

OTHER COURSES AND SEMINARS

In addition to these offerings provided specifically
for fellows, many related opportunities are available
at the University. Of special note are courses in
immunology, molecular biology, a student elective
in clinical infectious diseases, and weekly seminars
in the Departments of Epidemiology, Microbiology,
Immunology, Pathology, and Global Health. A
weekly journal club on microbial pathogenesis is
held in the Department of Microbiology.



FACULTY RESEARCH DESCRIPTIONS

Alan Aderem, Ph.D.

Affiliate Professor of Medicine and Immunology
Professor and Director, Institutes for Systems
Biology

Dr. Aderem, cofounder of the Institute for Systems
Biology, is an internationally recognized
immunologist and cell biologist who plays a central
role in defining the scientific direction of the Institute
and is responsible for overseeing the integration of
the wide variety of disciplines within the
organization. Dr. Aderem’s focus is on the innate
immune system - how it recognizes and formulates
responses to infectious agents, and how it instructs
the adaptive immune system to provide long-lived
immunity to the pathogen. His initial studies defined
how pattern recognition receptors, in particular the
Toll-like receptors, identify bacteria - in essence,
how the immune cell reads the molecular bar-code
of the microbe and, thereby, precisely defines the
nature of the threat. This precise recognition
triggers a specific, highly regulated, response to the
pathogen by the host. His laboratory is currently
using high-throughput technologies to define these
mechanisms and develop predictive, molecular
models of immune and inflammatory responses.
Dr. Aderem is also applying the tools of systems
biology to the study of diseases that significantly
impact global health with an emphasis on the role
of the innate immune system in vaccine responses.
His group is focused on deciphering the role played
by the innate immune response to HIV vaccination
on the subsequent development of protective
immunity. Dr. Aderem’s lab is also studying the host
response to the influenza virus. Specifically, his
research is focused on identifying mechanisms by
which the highly-pathogenic viruses can evade and
often dysregulate the innate immune system.
Current trainees are involved in all aspects of the
lab’s research. Dr. Aderem collaborates with Drs.
Stamm and Hawn.

Hawn TR, Verbon A, Janer M, Zhao LP, Beutler B,
Aderem A. Toll-like receptor 4 polymorphisms are
associated with resistance to Legionnaires' disease.
Proc Natl Acad Sci USA. 2005; 102:2487-9.

Gilchrist M, Thorsson V, Li B, Rust AG, Korb M,
Kennedy K, Hai T, Bolouri H, Aderem A. Systems
Biology Approaches Identify ATF3 as a Negative
Regulator of Innate Immunity. Nature. 2006;
441:173-8.

Miao, EA, CM Alpuche-Aranda, M Dors, AE Clark,
MW Bader, Sl Miller, and A Aderem. Cytoplasmic
flagellin activates Caspase 1 and IL-14 secretion

through Ipaf. Nature Immunology. 2006; 7:569-75.

Andersen-Nissen E, Smith KD, Bonneau R, Strong

RK, Aderem A. A conserved surface on Toll-like
receptor 5 recognized bacterial flagellin. J Exp
Med. 2006; 204:393-403.

Michael Boeckh, M.D.

Associate Professor of Medicine

Member, Fred Hutchinson Cancer Research
Center

Dr. Boeckh heads clinical research program in
transplant infectious diseases. He conducts
laboratory research, observational studies as well
as clinical trials of all phases. His major areas of
interest are CMV, respiratory viruses, and most
recently, the genetic basis of infectious diseases.
Most of these projects are bench-to-clinic
translational research. Dr. Boeckh's lab is focused
on pathogen-specific immune reconstitution.

One major area of research is CMV, including the
immune reconstitution after transplantation,
transmission of CMV, and disease management in
the immunocompromised patient population.
Recently, he also initiated studies to determine the
role of CMV reactivation in the outcome of
immunocompetent patients with sepsis and acute
lung injury.

Another active area of research is in respiratory
viruses in immunocompromised patients. Studies
are focused on the association of respiratory
viruses and airflow obstruction, the adaptive
immune response to respiratory viruses, viral
dissemination and gene expression signatures as
biomarkers for disease severity, and management
strategies.

Nakamae, H., Kirby, K.A., Sandmaier, B.M.,
Norasetthada, L., Maloney, D.G., Maris, M.B.,
Davis, C., Corey, L., Storb, R., Boeckh, M. Effect of
Conditioning Regimen Intensity on CMV Infection in
Allogeneic Hematopoietic Cell Transplantation. Biol.
Blood Marrow Transplant, in press, 2009.

Bochud, P.Y., Chien, W.J., Marr, K., Leisenring,
w.M., Upton, A., Janer, M., Rodrigues, S.D., Li, S.,
Aderem, A., Boeckh, M. Association of Donor Toll-
like Receptor 4 Polymorphisms with Susceptibility
to Invasive Aspergillosis in Hematopoietic Cell
Transplant Recipients. New Engl. J. Med.,
359:1766-1777, 2008.

Limaye, A.P, Kirby, K.A., Rubenfeld, G.D.,
Leisenring, W.M., Bulger, E.M., Neff, M.J., Gibran,
N.S., Huang, M.L., Santo, T.K., Corey, L., Boeckh,
M. Cytomegalovirus Reactivation in Critically-lll
Immunocompetent Patients. JAMA. 300: 413-422,
2008.



Peck, A.J., Englund, J.A., Kuypers, J., Guthrie,
K.A., Corey, L., Morrow, R., Hackman, R.C., Cent,
A., Boeckh, M. Respiratory Virus Infection among
Hematopoietic Cell Transplantation Recipients:
Evidence for Asymptomatic Parainfluenza Virus
Infection. Blood 111:1681-8, 2007.

Frederick S. Buckner, M.D.

Associate Professor of Medicine

Dr. Buckner's research concentrates on drug
discovery for diseases caused by pathogenic
protozoa. These include Trypanosoma cruzi (the
cause of Chagas disease), Trypanosoma brucei
(the cause of African sleeping sickness),
Leishmania species (the cause of leishmaniasis),
and Plasmodium falciparum (the cause of
malignant malaria). The lab focuses mainly on
several biochemical targets for developing
antiparasitic drugs including sterol biosynthesis,
protein prenylation, protein synthesis, and protein
kinases. The general approach is to use molecular
biology techniques to study enzymes involved in
these pathways. This requires the molecular
cloning and heterologous expression of these
proteins. The enzymes are then characterized
functionally and, in some cases, subjected to
structural analysis by X-ray crystallography. The 3-
dimensional structures are used to model
molecules that can serve as enzyme inhibitors. The
molecular and parasitology work are conducted in
my laboratory. The X-ray crystallography and
computer modeling work is done in collaboration
with Dr. Wim Hol (Dept. of Biochemistry). The
enzymology and organic synthesis of inhibitors is
done by Dr. Michael Gelb's group in the Dept. of
Chemistry. Inhibitors are tested for in vitro activity
against enzyme targets and against the parasites
grown in culture. Leads are refined by molecular
modeling approaches (rational drug design). The
compounds with the best antiparasitic activity and
least toxicity to mammalian cells undergo testing in
mouse models of these infectious diseases. The
assembled team at UW working on anti-parasitic
drug development represents one of the few
collaborative efforts in the world dedicated to
rational drug discovery for tropical pathogenic
protozoa, and includes Dr. Hol, Dr. Van Voorhis,
and Dr. Duffy from the training faculty.

Buckner F, Yokoyama K, Lockman J, Aikenhead K,
Ohkanda J, Sadilek M, Sebti S, Van Voorhis W,
Hamilton A and Gelb MH (2003). A class of sterol
14-demethylase inhibitors as anti-Trypanosoma
cruzi agents. Proc Natl Acad Sci U S A 100:15149-
53

Buckner FS and Wilson AJ. (2005) Colorimetric
assay for screening compounds against

Leishmania amastigotes grown in macrophages.
Am J Trop Med Hyg 72:600-5

Ojo KK, Gillespie JR, Riechers AJ, Napuli AJ,
Verlinde CL, Buckner FS, Gelb MH,Domostoj MM,
Wells SJ, Scheer A, Wells TN, Van Voorhis WC.
(2008). Glycogen synthase kinase 3 is a potential
drug target for African trypanosomiasis therapy.
Antimicrob Agents Chemother. 52:3710-7.

Kraus JM, Verlinde CLMJ, Karimi M, Lepesheva Gl,
Gelb MH, Buckner FS. (2009). Rational
modification of a candidate cancer drug for use
against Chagas disease. J Med Chem. 52:1639-
47. PMID: 19239254

Corey Casper, M.D., M.P.H.

Associate Professor of Medicine

Assistant Member, Fred Hutchinson Cancer
Research Center

Medical Director, Infection Control at Seattle
Cancer Care Alliance

Dr. Casper’s research focuses on the transmission,
natural history, pathophysiology and treatment of
human herpesvirus-8 (HHV-8) infection. This work
is aimed at developing novel strategies for the
prevention and therapy of infection-associated
malignances. Dr. Casper oversees two main
cohorts to address these research interests. The
first cohort is based in Seattle, where a group of
HHV-8-infected men are followed prospectively to
characterize the frequency and correlates of viral
replication, to observe transmission of HHV-8
between discordant couples, and to
comprehensively characterize the immune
response to HHV-8 infection. The second cohort is
located in Kampala, Uganda, at the Uganda Cancer
Institute. This cohort is comprised of HHV-8-
infected children and adults, with and without HIV
and Kaposi sarcoma, and examines factors
governing the progression from chronic viral
infection to malignancy. In addition to these
projects, Dr. Casper leads studies of antiviral
therapy for the treatment of HHV-8-assocaited
disease, the epidemiology of HIV-associated
cancers in Uganda, and healthcare-associated
infections in the immunocompromised host.

Johnston C, Orem J, Okuku F, Kalinaki M, Saracino
M, Katongole-Mbidde E, Sande M, Ronald A,
McAdam K, Huang ML, Drolette L, Selke S, Wald
A, Corey L, Casper C. Impact of HIV Infection and
Kaposi Sarcoma on Human Herpesvirus-8 Mucosal
Replication and Dissemination in Uganda. PLoS
ONE 2009;4:e4222.

Casper C, Krantz EM, Corey L, et al. Valganciclovir
for suppression of human herpesvirus-8 replication:



a randomized, double-blind, placebo-controlled,
crossover trial. J Infect Dis 2008;198:23-30.

Nguyen HQ, Magaret AS, Van Rompaey SE,
Kitahata MM, Wald A and Casper C. Persistent
Kaposi sarcoma in the era of HAART:
characterizing the predictors of clinical response.
AIDS 2008;22:937-945.

Casper C, Krantz E, Selke S, Kuntz SR, Wang J,
Huang ML, et al. Frequent and Asymptomatic
Oropharyngeal Shedding of Human Herpesvirus 8
among Immunocompetent Men. J Infect Dis 2007,
195:30-36.

Casper C, Wald A. The use of antiviral drugs in the
prevention and treatment of Kaposi sarcoma,
multicentric Castleman disease and primary
effusion lymphoma. Curr Top Microbiol Immunol
2007; 312:289-307.

Connie Celum, M.D., M.P.H.

Professor of Global Health

Director of the International Clinical Research
Center, Global Health

Dr. Celum’s research currently focuses on clinical
trials of biomedical HIV prevention and combination
HIV prevention strategies with the objective to find
effective strategies to reduce HIV acquisition and
transmission.

Dr. Celum'’s recently completed international, multi-
center HIV prevention trials include genital herpes
suppression for prevention of HIV acquisition
among heterosexual women in Africa and men who
have sex with men in the Americas (HPTN 039)
and among HIV infected persons in African
serodiscordant couples to reduce HIV transmission
and disease progression (Partners in Prevention).
Dr. Celum is the Principal Investigator of a phase 3
randomized, placebo-controlled trial of pre-
exposure antiretroviral prophylaxis, of oral tenofovir
and Truvada for prevention of HIV acquisition in
serodiscordant couples in Kenya and Uganda. She
is a co-investigator in the NIH-funded Microbicides
Trials Network. Dr. Celum is PI of a NIH grant on
combination HIV prevention strategies for the
heterosexual HIV epidemic in Africa.

Most of her research is conducted through
international collaborations, including with
colleagues and sites in Peru, Kenya, and Uganda.
She has many collaborators; among them, Drs.
McElrath, Marrazzo, Corey, Wald, Lingappa,
Baeten and Holmes.

Corey L, Wald A, Celum CL and Quinn TC. The
effects of Herpes Simplex Virus-2 on HIV-1
acquisition and transmission: a review of two
overlapping epidemics. J Acquir Immune Defic
Syndr 2004; 35:435-445

Baeten JM, Strick LB, Lucchetti A, Whittington
WLH, Sanchez J, Coombs RW, Magaret A, Wald
A, Corey L, Celum C. Herpes Simplex Virus
Suppressive Therapy Decreases Plasma and
Genital HIV-1 Levels in HSV-2/HIV-1 Co-infected
Women: A Randomized, Placebo-Controlled,
Cross-Over Trial, J Infect Dis. 2008; 198: 1804-
1808.

Celum C, Wald A, Hughes J, Sanchez J, Reid S,
Delaney-Moretlwe S, et al. Effect of aciclovir on
HIV-1 acquisition in herpes simplex virus 2
seropositive women and men who have sex with
men: a randomised, double-blind, placebo-
controlled trial. The Lancet. 2008; 371(9630): 2109-
2119

Lingappa JR, Lambdin B, Bukusi EA, Ngure K,
Kavuma L, Inambao M, Kanweka W, Allen S, Kiarie
JN, Makhema J, Were E, Manongi R, Coetzee D,
de Bruyn G, Delany-Moretlwe S, Magaret A, Mugo
N, Mujugira A, Ndase P, Celum C. Regional
Differences in Prevalence of HIV-1 Discordance in
Africa and Enrollment of HIV-1 Discordant Couples
into an HIV-1 Prevention Trial. PLoS ONE. 2008; 3
(1): e1411

Arturo Centurion, M.D.

Research Associate Professor

Our research focuses on Treponema pallidum,
the etiologic agent of syphilis. We are studying the
tpr gene family of 7. pallidum, which comprises
2% of the 7. pallidumgenome and is hypothesized
to encode surface-exposed antigens that are
important in syphilis pathogenesis. The Tpr
antigens are major targets of the protective
immune response and promising vaccine
candidates.

Our main research projects are: 1. Transcription
Factors. Tight regulation of expression of
virulence factors is key for bacterial pathogens.
We have experimentally characterized the first
transcription factor in the syphilis spirochete
(Tp0262, a CRP homolog). In E coli, CRP
regulates expression of more than 100 genes
including several virulence factors. We have
determined that Tp0262 activates or represses
promoter activity in several tpr genes. Currently, in
collaboration with Dr. Oleg Denisenko, we are
identifying the members of the CRP regulon in the
syphilis spirochete using chromatin
immunoprecipitation (CHIP) analysis and 2.
Antigenic Variation. Our group has identified the
first mechanism of antigenic variation in syphilis
responsible for the generation of tprK diversity. It
involves donor cassettes, one expression site and
non-reciprocal gene conversion mechanisms.
Experimental data demonstrate sequential
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acquisition of sequence diversity consistent with
this mechanism. We are comparatively studying
the patterns of sequence changes among syphilis
isolates during infection, the role of immune
pressure in selection of organisms with TprkK
variants and the implications of TprK diversity in
immune evasion.

Centurion-Lara A, Castro C, Barrett LK, Cameron
C, Mostowfi M, Van Voorhis WC, Lukehart SA.
Treponema pallidum major sheath protein
homologue TprK is a target of opsonic antibody
and the protective immune response. J Exp Med.
1999.189:647-656

Centurion-Lara A., LaFond R., Hevner K.,
Godornes Ch., and Lukehart S. A. Gene
Conversion: A Mechanism for Generation of
Heterogeneity in the tprK Gene of Treponema
pallidum during Infection”. Mol Microbiol. 2004
Jun;52:1579-96

Giacani L., Godornes, B. CH., Puray M., Guerra
Giraldez C., Tompa, M. Lukehart S.A. and
Centurion-Lara. Tp0262 is a modulator of
promoter activity of tpr Subfamily Il genes of
Treponema pallidum subsp. pallidum. A. Mol
Micro 72:1087-99.

Michael Chung, M.D., M.P.H.

Assistant Professor of Medicine and Global
Health

Dr. Michael Chung conducts HIV research and
implements training and care programs in Nairobi,
Kenya where has been based for the last 7 years.
His research interests include breast milk
transmission of HIV, HIV operations research,
cervical cancer and HIV, and adherence to
antiretroviral medications. He leads clinical
activities at the Coptic Hope Center for Infectious
Diseases, a set of free HIV clinics serving over
12,000 Kenyans and trains fellows at the University
of Nairobi in HIV program management, health
informatics, and health economics. More
information on research opportunities can be found
at: http://depts.washington.edu/uwtree/

Chung MH, Kohler P, Attwa M, Thiga J, John-
Stewart G. Comparing Clinic Retention between
Residents and Non-residents of Kibera, Kenya.
JAIDS. In press.

Chung MH, Drake AL, Richardson BA, et al. Impact
of prior HAART use on clinical outcomes in a large
Kenyan HIV treatment program. Curr HIV Res. Jul
2009;7(4):441-446.

Chung MH, Kiarie JN, Richardson BA, et al. Highly
active antiretroviral therapy versus
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zidovudine/nevirapine effects on early breast milk
HIV type-1 Rna: a phase Il randomized clinical trial.
Antivir Ther. 2008;13(6):799-807.

Chung MH, Kiarie JN, Richardson BA, et al.
Independent effects of nevirapine prophylaxis and
HIV-1 RNA suppression in breast milk on early
perinatal HIV-1 transmission. J Acquir Immune
Defic Syndr. Dec 1 2007;46(4):472-478

Ann Collier, M.D.

Professor of Medicine

Director, UW Adult AIDS Clinical Trials Unit
Ongoing clinical research projects include studies
of antiviral treatments for HIV and the associated
complications, natural and treated history of primary
HIV, the effects of antiretrovirals on neurological
aspects of HIV infection, and complex drug-drug
interactions. Multiple therapies for treatment of
HIV are under investigation. Ongoing treatment
trials include Phase I, I, and Il studies, and are
both single and multicenter in nature. Ongoing
collaborations include projects with Dr. James
Mullins, Dr. Christina Marra, Dr. Sarah Holte, Dr.
Jashvant Unadkat, Dr. Robert Coombs, and Dr.
Mari Kitahara.

Collier AC, Ribaudo H, Mukherjee AL, Feinberg J,
Fischl MA, Chesney M. A randomized study of
serial telephone call support to increase adherence
and virologic suppression in persons starting
antiretroviral therapy. J Infect Dis 2005;192:1398-
1406

Hecht FM, Wang L, Collier A, Little S, Markowitz
M, Margolick J, Kilby JM, Daar E, Conway B, Holte
S; AIEDRP Network. A multicenter observational
study of the potential benefits of initiating
combination antiretroviral therapy during acute HIV
infection. J Infect Dis 2006;194:725-33

Fischl MA, Collier AC, Mukherjee AL, Feinberg JE,
Demeter LM, Tebas P, Giuliano M, Dehlinger M,
Garren K, Brizz B, Bassett R for the Adult AIDS
Clinical Trials Group A5116 Study Team.
Randomized open-label trial of two simplified,
class-sparing regimens following a first suppressive
three or four-drug regimen. AIDS 2007;21:325-33

Robertson KR, Smurzynski M, Parsons TD, Wu K,
Bosch RJ, Wu J, McArthur JC, Collier AC, Evans
SR, Ellis RF. The prevalence and incidence of
neurocognitive impairment in the HAART era. AIDS
2007;21:1915-21
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Robert W. Coombs , M.D., Ph.D.

Professor of Laboratory Medicine and Medicine
The focus of Dr. Coombs' research activity is on the
pathogenesis of HIV-1 and the quantification of viral
load in the setting of therapeutic clinical trials
involving both adult (Dr. Ann Collier, ACTG
Network) and pediatric (Dr. Lisa Frenkel, IMPAACT
Network) HIV-1 infected subjects. Of particular
interest is validation of HIV-1 DNA and unintegrated
episomal 2-LTR viral DNA as markers of infectivity
when viral RNA levels are suppressed in the
plasma with effective antiretroviral therapy. Through
collaborations with Dr. John Krieger (Department of
Urology) and other investigators at the UW, a
research program has been established to
elucidate the shedding of HIV-1 in the male and
female genital tracts and the regulation of HIV-1
shedding by genital tract inflammation (Drs. Jane
Hitti, Michael Boeckh and Connie Celum).

Stekler J, Maenza J, Stevens CE, Swenson PD,
Coombs RW, Wood RW, Collier AC, Golden MR.
Screening for acute HIV infection: lessons learned.
Clin Infect Dis 2007; 44:459-461.

Coleman JS, Hitti J, Bukusi EA, Mwachari C, Muliro
A, Nguti R, Gausman R, Jensen S, Patton D,
Lockhart D, Coombs R, Cohen CR. Infectious
Correlates of HIV-1 Shedding in the Female Upper
and Lower Genital Tracts. AIDS 2007; 21(6): 755-
759.

Stekler J and Coombs RW. Transmitted HIV-1
drug resistance: are we seeing just the tip of an
epidemiological iceberg? J Infect Dis 2007; 193(3):
336-338 [Editorial Comentary].

Zuckerman RA, Lucchetti A, Whittington WLH,
Sanchez J, Coombs RW, Zuniga R, Magaret AS,
Wald A Corey L, Celum C. HSV suppression with
valacyclovir reduces rectal and blood plasma HIV-1
levels in HIV-1, HSV-2 seropositive men: A
randomized, double-blind, placebo-controlled
crossover trial. J Infect Dis 2007; submitted.

Lawrence Corey, M.D.

Professor of Laboratory Medicine

Medicine Head, Virology Division, Laboratory
Medicine Member & Co-director, Vaccine and
Infectious Diseases Institute, Head Clinical
Sciences Program, Fred Hutchinson Cancer
Research Center

The research areas associated with Dr. Corey
include Herpes group infections, infections in the
immunocompromised host, especially those
undergoing bone marrow transplant, and HIV
vaccine development. The Herpes Group program
involves studies in HSV, CMV, HHV-6, and HHV-8.
The genital HSV program has been the most
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longstanding, having had NIH funding since 1978.
Recently, emphasis has been on developing a
greater understanding of host T cell immunity in
HSV reactivation with the goal of developing an
effective HSV vaccine. Dr. Corey’s laboratory
program is directed at understanding the immune
control of HSV at the mucosal level. Several novel
technologies, including in situ detection of antigen
specific T cells and then interrogation by
transcriptional arrays, are currently in place. Dr.
Corey has directed the Diagnostic Virology Division
of the University of Washington for more than 25
years. A comprehensive laboratory program in
molecular diagnostics of viral infections supports
the clinical research program. Dr. Corey is the
overall Pl of the NIAID supported HIV Vaccine
Trials Network (HVTN), a multicenter, multi-
international program that is given the charge of
developing candidate HIV vaccines. Opportunities
in clinical epidemiology of viral infections are
available, including interactions between
herpesviruses and HIV-1.

Zhu J, Hladik F, Woodward A, Klock A, Peng T,
Johnston C, Remington M, Magaret A, Koelle DM,
Wald A, Corey L. Persistence of HIV-1 Receptor-
Positive Cells after HSV-2 Reactivation: A Potential
Mechanism for Increased HIV-1 Acquisition. Nat
Med. 2009 Aug 2.

Buchbinder SP, Mehrotra DV, Duerr A, Fitzgerald
DW, Mogg R, Li D, Gilbert PB, Lama JR, Marmor
M, Del Rio C, McElrath MJ, Casimiro DR,
Gottesdiener KM, Chodakewitz JA, Corey L,
Robertson MN, and the Step Study Protocol Team.
Efficacy assessment of a cell-mediated immunity
HIV-1 vaccine (the Step Study): a double-blind,
randomised, placebo-controlled, test-of-concept
trial. Lancet 2008; 372:1881-1893.

Mark KE, Wald A, Magaret AS, Selke S, Olin L,
Huang ML, Corey L. Rapidly cleared episodes of
herpes simplex virus reactivation in
immunocompetent adults. J Infect Dis 2008;
198:1141-1149.

Zhu J, Koelle DM, Cao J, Vazquez J, Huang ML,
Hladik F, Wald A, Corey L. Virus-specific CD8+ T
cells accumulate near sensory nerve endings in
genital skin during subclinical HSV-2 reactivation. J
Exper Med 2007; 204:495-503.

Chun TW, Justement JS, Hallahan CW, Maenza J,
Mullins JI, Collier AC, Corey L, Fauci AS. Decay of
the HIV reservoir in patients receiving antiretroviral
therapy for extended periods of: implications for
eradication of virus. J Infect Dis 2007; 195:1762-
1764.
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Patrick E. Duffy, M.D.

Affiliate Associate Professor of Pathobiology,
Department of Global Health

Full Member, Seattle Biomedical Research
Institute

Chief, Laboratory of Malaria Immunology and
Vaccinology, NIAID/NIH (starts Nov 2009)

Dr. Duffy's laboratory studies the
immunoepidemiology and molecular pathogenesis
of malaria, and uses the knowledge gained from
these studies to develop vaccines against malaria
parasites. Our research primarily focuses on
Plasmodium falciparum infections of pregnant
women and young children. We discovered that a
distinct parasite phenotype sequesters in the
placenta and causes pregnancy malaria, and are
now leading an international consortium to develop
a vaccine that targets placental parasites in order to
protect pregnant women. We are also studying
cohorts of mother-infant pairs in Tanzania to
determine whether distinct parasite phenotypes
may cause the severe malaria syndromes that Kill
African children. We apply advanced technologies
including microarrays and proteomic tools to study
host-parasite interactions in the context of these
large cohort studies. Our laboratory also leads an
international research training program on malaria
for young African scientists. Collaborators include
Dr. Van Voorhis.

Mutabingwa TK, Bolla MC, Li J-L, Li X, Domingo G,
Fried M, Duffy PE. Maternal malaria and gravidity
interact to modify infant susceptibility to malaria.
PLoS Med, 2005; 2(12):e407.

Muehlenbachs A, TK Mutabingwa, M Fried, Duffy
PE. Genome wide expression analysis of placental
malaria reveals features of lymphoid neogenesis
during chronic infection. J Immunol, 2007; 179:557-
65.

Muehlenbachs A, Fried M, Lachowitzer J,
Mutabingwa TK, Duffy PE. 2008. Natural selection
of FLT1 alleles and their association with malaria
resistance in utero. Proc Natl Acad Sci USA.
105(38):14488-91.

Harrington WE, Mutabingwa TK, Muehlenbachs A,
Sorensen B, Bolla MC, Fried M, Duffy PE.
Competitive facilitation of drug-resistant
Plasmodium falciparum malaria parasites in
pregnant women who receive preventive
treatment.Proc Natl Acad Sci USA.
2009;106(22):9027-32.
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Michael Emerman, Ph.D.

Affiliate Professor of Microbiology

Member, Fred Hutchinson Cancer Research
Center

This laboratory studies the regulatory and structural
genes of the human immunodeficiency virus (HIV)
in order to understand the molecular basis for its
pathogenicity. Our focus is on identifying and
characterizing host cell functions that are used to
serve specific functions for viral replication and host
functions that oppose viral replication. HIV is
unusual in its ability to infect non-dividing cells such
as terminally differentiated macrophages. Unlike
most retroviruses, HIV can enter the nucleus at any
stage of the cell cycle. We are trying to understand
events that occur immediately after the virus has
entered the cell that allow HIV to infect non-dividing
cells. We also study intrinsic host defenses to
retroviruses such as HIV. Primates have evolved a
number of gene families that limit or restrict
retroviral infections. In collaboration with the lab of
Harmit Malik at the FHCRC we study the evolution
and function of these anti-viral genes. We have
found that some of these genes have been rapidly
evolving throughout the history of primates and
some have been under selective pressure in recent
human history. Collaborators include Harmit Malik
and Julie Overbaugh. Further information on the lab
and recent publications at
http://www.fhcrc.org/science/labs/emerman/.

Kaiser, S.M., Malik, H.S. and Emerman, M . (2007)
Restriction of an Extinct Retrovirus by the Human
TRIMb5a Antiviral Protein. Science 316: 1756-1758.

Yamashita, M., Perez, O., Hope, T.J. and
Emerman, M (2007) Evidence for Direct
Involvement of the Capsid Protein in HIV Infection
of Nondividing cells, PLoS Pathog 3 (10) e156:
1502-1510.

OhAinle, M., Kerns, J.A., Li. M.H.M., Malik, H.S.,
and Emerman, M. (2008). Anti-retroelement activity
of APOBEC3H Was Lost Twice in Recent Human
Evolution. Cell Host Microbe. 4, 249-259. PMID:
1877905

Voronin, Y, Holte, S, Overbaugh, J., and Emerman,
M. (2009) Genetic Drift of HIV Populations in
Culture. PL0oS Genetics 5, 1-8. E1000431. PMID:
19300501

Carey Farquhar, M.D., M.P.H.

Associate Professor of Medicine and
Epidemiology

Carey Farquhar, MD, MPH, is an Associate
Professor in the Departments of Medicine and
Epidemiology, and the Director of the International
AIDS Research and Training Program (IARTP) at
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the University of Washington (UW). Dr. Farquhar
received her MD at Harvard Medical School, and
completed a residency and chief residency in
internal medicine and a fellowship in infectious
disease at the University of Washington, where she
also earned a Masters in Public Health. She
currently spends approximately 2-3 months each
year in Nairobi mentoring US and Kenyan trainees
and conducting research on correlates of immunity
against HIV-1, HIV-discordant couples, and mother-
to-child HIV-1 transmission. Ongoing studies
explore immune responses in HIV-exposed,
uninfected infants and adults, with a focus on
examining basic science questions from an
epidemiologic perspective. She has published
more than 40 peer-reviewed papers and is the
Editor-in-Chief of the new online journal,
Retrovirology: Research and Treatment. Dr.
Fargquhar teaches two courses in the School of
Public Health, “AIDS: A Multidisciplinary Approach”
and “Responsible Conduct of International
Research.” In addition, she sees HIV-infected
patients one half-day per week and attends on the
wards at Harborview Medical Center 6-8 weeks
each year.

Farquhar C, VanCott TC, Mbori-Ngacha DA, Horani
L, Bosire RK, Kreiss JK, Richardson BA, John-
Stewart GC. Salivary secretory leukocyte protease
inhibitor is associated with reduced transmission of
human immunodeficiency virus type 1 through
breast milk. J Infect Dis 2002; 186:1173-6.

Farquhar C, Kiarie JN, Richardson BA, Kabura MN,
John FN, Nduati RW, Mbori-Ngacha DA, John-
Stewart GC. Antenatal couple counseling increases
uptake of interventions to prevent HIV-1
transmission. J Acquir Immune Defic Syndr 2004,
37:1620-6.

Farquhar C, Nduati R, Haigwood NL, Sutton W,
Mbori-Ngacha D, Richardson B, John-Stewart G.
High maternal HIV-1 viral load during pregnancy
adversely affects placental transfer and infant
concentrations of measles 1gG antibody. J Acquir
Immune Defic Syndr 2005 Dec 1; 40(4):494-7.

Drake A, John-Stewart G, Wald A, Mbori-Ngacha
D, Bosire R, Wamalwa D, Lohman-Payne B,
Ashley-Morrow R, Corey L, Farquhar C. Herpes
simplex virus type 2 and risk of vertical human
immunodeficiency virus type 1 transmission.
Obstet Gynecol 2007; 109:403-9.

Jamisse L, Balkus J, Hitti J, Gloyd S, Manuel R,
Osman N, Djedje M, Farquhar C. Antiretroviral-
associated toxicity among HIV-1-seropositive
pregnant women in Mozambique receiving
nevirapine-based regimens. J Acquir Immune Defic
Syndr 2007; 44(4): 371-6.
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Guthrie B, de Bruyn G, Farquhar C. HIV-discordant
couples in sub-Saharan Africa: Explanations and
implications for high rates of discordancy. Curr HIV
Res 2007; 5(4): 416-29.

Mackelprang R, John-Stewart GC, Carrington M,
Richardson B, Mbori-Ngacha D, Mabuka J,
Rowland-Jones S, Wamalwa D, Lohman-Payne B,
Farquhar C. Maternal HLA homozygosity and
mother-child HLA concordance increase the risk of
vertical transmission of HIV-1. J Infect Dis 2008
Apr 15;197(8):1156-61.

Farquhar C, Mbori-Ngacha D, Emery V, John-
Stewart G. The detection of cytomegalovirus DNA
in maternal plasma is associated with mortality in
HIV-1 infected women and their infants. AIDS 2009
Jan 2; 23(1):117-24.

Farquhar C, Wamalwa D, Selig S, John-Stewart G,
Mabuka J, Sutton W, Haigwood N, Wariua G,
Lohman-Payne B. Immune responses to measles
and tetanus vaccines among Kenyan HIV-1-
infected children pre and post-highly active
antiretroviral therapy and re-vaccination. Ped Infect
Dis J 2009; 28(4):295-299

Farquhar C, Mbori-Ngacha D, Overbaugh J,
Wamalwa D, Harris J, Bosire R, John-Stewart G.
lllness during pregnancy and bacterial vaginosis are
associated with in utero HIV-1 transmission. AIDS
2009, in press.

Thomas Fleming, Ph.D.

Professor and Chair, Biostatistics

Dr. Fleming has had considerable involvement with
the local Seattle AIDS research community as a
biostatistical collaborator, consultant, and co-
investigator. He has assisted Dr. King Holmes,
Director of the UW Center for AIDS Research
(CFAR). He is Director of the Biostatistics/
Epidemiology Core of CFAR, working in close
collaboration with the Associate Director, Dr. James
Hughes. He has worked locally and nationally with
Dr. Larry Corey. He has developed a collaborative
relationship with Dr. William Lafferty, head of the
clinical research program jointly coordinated by
Washington State and the CDC. He has
collaborated with Dr. Grace John-Stewart on clinical
research from the International AIDS Research
Program, and has served as chair of the DSMB of
her major Phase Il randomized trials evaluating the
role of breast-feeding in perinatal HIV transmission
and the microbicide nonoxynol-9 in sexual
transmission.



Yang P, Fleming TR: Simultaneous use of weighted
logrank and standardized Kaplan-Meier statistics. J.
Biopharm Stat. 2006; 16(2): 241-252.

Fleming TR: Standard vs. adaptive monitoring
procedures: a commentary. Statistics in Medicine.
2006; 25: 3305-3312.

Jackson JB, Parsons T, Musoke P, Nakabiito C,
Donnell D, Fleming TR, Marochnick M, Mofenson
L, Fowler MG, Mmiro F, Guay L. Association of
cord blood nevirapine concentration with reported
timing of dose and HIV-1 transmission in the
HIVNET 012 study. Journal of AIDS 2006; 20(2):
217-222.

MacMillan ML, Couriel D, Weisdorf DJ, Schwab G,
Havrilla N, Fleming TR, Huang S, Roskos L, Slavin
S, Shadduck RK, DiPersio J, Territo M, Pavletic S,
Linker C, Heslop HE, Deeg HJ, Blazar BR. A
Phase 2/3 Multi-Center Randomized Clinical Trial of
ABX-CBL versus ATG as Secondary Therapy for
Steroid-Resistant Acute Graft-versus-Host Disease.
Blood 2007; 209:2657-2662.

David N. Fredricks, M.D.

Associate Professor of Medicine

Adjunct Associate Professor of Microbiology
Associate Member, Fred Hutchinson Cancer
Research Center

The human body hosts a collection of complex
microbial ecosystems where microbes frequently
outnumber human cells, and hundreds to
thousands of bacterial species may be represented.
The Fredricks laboratory based at the Fred
Hutchinson Cancer Research Center studies the
human indigenous microbiota to determine how
changes in microbial communities impact human
health. We use tools in molecular biology such as
broad range 16S rRNA gene PCR to describe
microbial diversity in human body sites with a focus
on the vaginal microbiota and the common
condition bacterial vaginosis (BV). BV is a poorly
understood condition associated with preterm birth,
pelvic inflammatory disease, HIV acquisition, and
other STDs. The Fredricks lab has identified
several fastidious bacterial species that are useful
markers of BV and are associated with adverse
health outcomes. There are many research projects
available for fellows that will develop laboratory
research skills in molecular biology, microbiology,
immunology, and cell biology. Alternatively, there
are opportunities to focus on clinical epidemiology
by applying the laboratory data to populations of
women. We have ongoing research collaborations
with Jeanne Marrazzo and Scott McClelland in this
area.

The Fredricks laboratory also develops molecular
diagnostic tests for the detection and identification
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of bacterial and fungal pathogens in
immunocompromised hosts. Patients with cancer
are prone to a variety of infections as a result of
cytotoxic therapies, defective mucosal barriers, and
use of immunosuppressive drugs. The diagnosis of
many such infections remains challenging due to
the poor sensitivity and specificity of conventional
diagnostic tests. We use quantitative PCR assays
targeting ribosomal RNA genes to detect bacterial
and fungal pathogens in blood, bronchoalveolar
lavage fluid, and other tissues obtained from
patients with cancer. Syndromes of interest include
fever with neutropenia, fungal pneumonia, and
unexplained pneumonia. Both laboratory and
clinical research opportunities are available for
fellows interested in this patient population.

Fredricks DN, Fiedler T, Marrazzo JM. Molecular
identification of bacteria associated with bacterial
vaginosis. New England Journal of Medicine 2005;
353:1899-1911.

Fredricks DN, Fiedler TL, Thomas KK, Oakley BB,
Marrazzo JM. Targeted Polymerase Chain Reaction
for the Detection of Vaginal Bacteria Associated
with Bacterial Vaginosis. Journal of Clinical
Microbiology 2007;45:3270-6.

Fredricks DN, Fiedler TL, Thomas KK, Mitchell
CM, Marrazzo JM. Changes in Vaginal Bacterial
Concentrations with Intravaginal Metronidazole
Therapy for Bacterial Vaginosis as Assessed by
Quantitative PCR. Journal of Clinical
Microbiology 2009: 47;721-6.

Khot PD, Ko DL, Hackman RC, Fredricks DN.
Development and Optimization of quantitative PCR
for the diagnosis of invasive aspergillosis using
bronchoalveolar lavage fluid. BioMed Central
Infectious Diseases, 2008;8:73.

Denise Galloway, Ph.D.

Research Professor of Microbiology

Member & Program Head, Fred Hutchinson
Cancer Research Center

Our lab is interested in the mechanisms by which
human papillomaviruses (HPVs) contribute to
epithelial cancers. Most of our research has
focused on the E6 and E7 oncogenes of the HPVs
that have a high risk of progression to cervical
cancers, such as HPV 16. In addition to
mechanistic studies, we have had long-standing
collaborations with epidemiologists and clinicians to
understand the natural history of genital HPV
infections, and the risk factors that cause only a
small subset of women infected with high risk HPVs
to progress to cancer. More recently we have
begun to study a different group of HPVs, known as
the genus beta HPVs. These beta HPVs commonly
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infect skin, and may play a role in squamous cell
skin cancers (SCSC). We have developed new
serologic assays to detect antibodies to many HPVs
and to human polyomaviruses.

Egelkrout, E. M., Galloway, D. A., Biology of genital
human papillomaviruses. in 3Sexually Transmitted
Diseases, 4th edition?, editors K.K. Holmes, P.F.
Sparling, W.E. Stamm, P.Piot, J.N. Wasserheit L.

Underbrink, M.P., Howie, H.L., Bedard, K.M.,
Galloway, D.A. The E6 oncoprotein of beta HPVs
target Bak for degradation following UV damage
and block apoptosis. J. Virol. 82:10408-10417.
2008.

Howie, H., Katzenellenbogen, R.A., Galloway, D.A.
Papillomavirus E6 proteins. Virol. 384(2):324-334.
20009.

Galloway, D.A. Human papillomaviruses: a growing
field. Genes and Development, 23: 138-142, 2009.

Katzenellenbogen, R.A., Vliet-Gregg, P., Xu, M.
Galloway, D.A. NFX1-123 increases hTERT
expression and telomerase activity post-
transcriptionally in HPV 16E6 keratinocytes. J.
Virol. 83:6446-6456. 2009.

Adam P. Geballe, M.D.

Professor of Medicine

Member, Fred Hutchinson Cancer Research
Center

Human cytomegalovirus (HCMV) infections are
very common and result in life-threatening diseases
in newborns and immunocompromised patients. As
well, HCMV provides a valuable model system for
studies of regulation of eukaryotic gene expression
at the translational level. After infection by many
viruses, including HCMV, cells continue to
synthesize proteins despite activation of host cell
responses designed to shut off translation and
thereby prevent viral replication. Studies in the
Geballe lab have identified genes in HCMV and
related viruses that are capable of blocking antiviral
responses, especially those activated by double-
stranded RNA. The proteins encoded by the HCMV
genes act in part through an unconventional
double-stranded RNA binding domain. As well,
they self-associate and bind to the critical cellular
kinase PKR. Efforts are now underway to
determine the origin of the activators of PKR
produced during HCMV infection and to elucidate
the mechanisms by which the viral genes actually
block the antiviral responses. As well, new efforts
are underway to clarify how cytomegalovirus
antagonists have contributed to the rapid adaptation
of PKR during primate evolution. Another new line
of research aims to identify the genes and
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mechanisms by which poxviruses evade PKR and
related host dsRNA-activated anti-viral pathways.
These studies should reveal new insights into the
host-virus interactions that are likely to be key
determinants of the pathogenesis of viral infections
and may have implications for the design of viral
vaccines and vectors.

Elde, N, S.J. Child, A.P. Geballe, and H.S. Malik.
2009. Protein kinase R reveals an evolutionary
model for defeating viral mimicry. Nature 457:485-
489.

Child, S.J and A.P. Geballe. 2009. Binding and
relocalization of protein kinase R by murine
cytomegalovirus. J. Virol. 83:1790-1799.

Marshall, E.E., C.J. Bierle, W. Brune, and A. P.
Geballe. 2009. Essential role for either TRS1 or
IRS1 in human cytomegalovirus replication. J. Virol.
83:4112-4120.

Marshall, E.E. and A.P. Geballe. 2009.
Multifaceted evasion of the interferon response by
cytomegalovirus. J. Interferon Cytokine Res. (In
press).

Matthew Golden, M.D.

Associate Professor of Medicine

Director, PHSKC STD Control Program

Our group’s primary focus is on operational
research evaluating new public health interventions
to control sexually transmitted infections (STIs),
including HIV. This work is conducted as a
collaboration between UW and Public Health —
Seattle & King County (PHSKC), and provides
fellows training opportunities that integrate research
and public health practice. (Dr. Golden is the
Director of the Public Health - Seattle & King
County HIV/STD Control Program.) Ongoing
projects include a community-level randomized trial
of expedited partner therapy for gonorrhea and
chlamydial infection, a program to increase
antiretroviral use to prevent HIV transmission, a
cohort study of young men who have sex with men,
studies related to HIV testing, and a wide spectrum
of surveillance projects. The group’s research is
interdisciplinary and seeks to capitalize on the
diverse expertise available through the university
and PHSKC. Opportunities for fellows with an
interest in public health include both long-term
research projects, and public health practicums
completed as part of the requirements for an MPH
degree.

Matthew R. Golden, William L.H. Whittington, H.
Hunter Handsfield, James P. Hughes, Walter E.
Stamm, Matthew Hogben, Agnes Clark, Cheryl
Malinski, Jennifer R.L. Helmers, Katherine K.



Thomas, King K. Holmes. Effect of expedited
treatment of sex partners on recurrent or persistent
gonorrhea or chlamydial infection. N Engl J Med
2005; 352:676-85.

Matthew R. Golden, Joanne Stekler, James P.
Hughes, Robert W. Wood MD. HIV Serosorting in
Men Who Have Sex with Men: Is it Safe? J Acquir
Immune Defic Syndr 2008;49:212-8.

Stekler JD, Swenson PD, Coombs RW, Dragavon
J, Thomas KK, Brennan CA, Devare SG, Wood
RW, Golden MR. HIV Testing in a High Incidence
Population: Is Antibody Testing Alone Good
Enough? Clinical Infectious Diseases 2009;49:444-
53.

Timothy W Menza, James P Hughes, Connie L
Celum, Matthew R Golden. Prediction of HIV
Acquisition Among Men Who Have Sex with Men.
Sex Transm Dis 2009;36:547.

Susan Cassels, Timothy W. Menza, Steven M.
Goodreau, Matthew R. Golden. HIV serosorting as
a harm reduction strategy: Evidence from Seattle,
Washington. AIDS (in press).

Geoffrey S. Gottlieb, M.D., Ph.D.

Assistant Professor of Medicine

Dr. Gottlieb is the PI of a study in Senegal, West
Africa on the effect of antiretroviral therapy (ART)
on HIV-2 disease outcomes, emergence of drug
resistance, and genital shedding. HIV-2 is
intrinsically resistant to the non-nucleoside reverse
transcriptase inhibitors (NNRTI), Fusion inhibitors
(enfurvirtide), partially resistant to some protease
inhibitors (PI) (and has a low genetic barrier to
nucleoside reverse transcriptase inhibitors (NRTI)
resistance), making treatment algorithms in
resource-limited settings challenging. He is also
involved in understanding the differences between
the natural history, clinical, immunologic and
virologic aspects of HIV-1 and HIV-2 infection. HIV-
2 is generally less pathogenic than HIV-1.
Compared to HIV-1, HIV-2 infection is
characterized by a much longer asymptomatic
stage, lower plasma viral loads, slower decline in
CD4 count, lower mortality rate due to AIDS, lower
rates of mother to child transmission and lower
rates of sexual transmission. In addition, he has
been studying the effects of dual infection with HIV-
1 and HIV-2 on disease outcomes and ART in
Senegal. This work is an ongoing collaborative
effort between the UW and the University of Dakar,
Senegal, since the early 1990’s. Projects
opportunities include both Senegal field work and
Seattle based lab studies.

Dr. Gottlieb is also a Co-investigator in a study to
understand the occurrence and outcome of
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infection with more than one strain of HIV-1. Dual
HIV-1 infection (both Co- and Super-infection) as
been associated with higher viral loads, faster rate
of CD4 decline, and more rapid progression to
AIDS. The “Superinfection Project” is a
collaborative effort, between Jim Mullins’ group at
the UW and the MACS cohort, to elucidate the
virologic and host factors associated with infection
with more than one strain of HIV-1.

RA Smith, DJ Anderson, CL Pyrak, BD Preston, GS
Gottlieb. Antiretroviral Drug Resistance in HIV-2:
Three Amino Acid Changes are Sufficient for Class-
wide Nucleoside Analog Resistance. J Infect Dis.
2009;199:1323-1326

GS Gottlieb, NM Dia Badiane, SE Hawes, CT
Ndour, L Fortes, AK Starling, KG Wong, SL
Cherne, SA. Dye, F Traore, M Toure, DJ
Anderson, RA. Smith, JI Mullins, NB. Kiviat, PS
Sow for the UW-Dakar HIV-2 Study Group.
Emergence of Multiclass Drug—Resistance in
HIV-2 in Antiretroviral- Treated Individuals in
Senegal: Implications for HIV-2 Treatmentin
Resource-Limited W est Africa. Clin Infect Dis.
2009: 48:476-483.

GS Gottlieb, SP Eholié, JN Nkengasong, S Jallow,
HC. Whittle, S Rowland-Jones, and PS Sow. A
Call for Randomized Controlled Trials of
Antiretroviral Therapy for HIV-2 Infection in West
Africa. 2008. AIDS. 22:2069-2072

GS Gottlieb, DC Nickle , MA. Jensen, KG Wong, J
Grobler, F Li, S-L Liu, C Rademeyer, GH Learn, Jr.,
SS Abdool Karim, C Williamson, L Corey, JB
Margolick, JI Mullins. Dual HIV-1 Infection
Associated with Rapid Disease Progression. Lancet
2004; 363: 619-22.

Everett Peter Greenberg, Ph.D.

Professor of Microbiology

As a microbiologist, Dr. Greenberg is interested in
the social behavior of bacteria. A primary focus has
been on the coordination of activities in groups of
bacteria with an emphasis on cell-to-cell
communication and a phenomenon that is known
as quorum sensing. Many bacteria use chemical
signals as cues to coordinate activities of
individuals in groups. This allows population density
dependent differential gene expression, and it can
function in the development of specialized sessile
communities known as biofilms. Signaling plays a
critical role in the development of chronic and
persistent bacterial infections. Investigators in my
laboratory have determined the structures of
several signal molecules, elucidated the
mechanism of signal synthesis, and studied how
the signals activate gene expression. Our current



research examines the role of cell-to-cell signaling
in bacterial virulence, and the basic mechanisms of
the signaling process. Our work is currently focused
on opportunistic pathogens like Pseudomonas
aeruginosa and how bacteria adapt phenotypically
and genetically for persistence in the host. We are
also interested in self vs. non-self discrimination in
bacteria. Dr. Greenberg collaborates with Dr. Miller.

Banin, E., A. Lozinski, K. M. Brady, E. Berenshtein,
P. W. Butterfield, M. Moshe, M. Chevion, and E. P.
Greenberg. 2008. The potential of desferrioxamine-
gallium as an anti-Pseudomonas therapeutic agent.
Proc Natl Acad Sci U S A 105:16761-6.

Duerkop, B. A., J. Varga, J. R. Chandler, S. B.
Peterson, J. P. Herman, M. E. Churchill, M. R.
Parsek, W. C. Nierman, and E. P. Greenberg.
2009. Quorum-sensing control of antibiotic
synthesis in Burkholderia thailandensis. J Bacteriol
191:3909-18.

Gibbs, K. A., M. L. Urbanowski, and E. P.
Greenberg. 2008. Genetic determinants of self
identity and social recognition in bacteria. Science
321:256-9.

Schaefer, A. L., E. P. Greenberg, C. M. Oliver, Y.
Oda, J. J. Huang, G. Bittan-Banin, C. M. Peres, S.
Schmidt, K. Juhaszova, J. R. Sufrin, and C. S.
Harwood. 2008. A new class of homoserine lactone
guorum-sensing signals. Nature.

Philip D. Greenberg, M.D.

Professor of Medicine and Immunology
Member & Program Head, Fred Hutchinson
Cancer Research Center

Our laboratory is focused on developing cellular
and molecular strategies to modulate T cell function
for the purpose of treating viral and malignant
diseases. Studies in our lab in murine models
developed the principles and technologies for
performing adoptive T cell therapy, in which rare
antigen-specific T cells present in the host are
isolated, cloned, and expanded to large numbers in
vitro, and re-infused into the host to establish a
potent immune response. The laboratory has also
been pursuing strategies to genetically engineer T
cells using retroviral-mediated gene transfer to
acquire additional functions that may enhance
therapeutic efficacy and antiviral activity. In
particular, we have developed methods to disrupt
regulatory pathways operative intracellularly in
CD8+ CTL that limit the efficacy of these T cells in
the context of targeting high antigen burdens or a
persistent replicating antigen, such as occurs in HIV
infection. Finally, our lab is pursuing a
basic/preclinical vaccine development project in
which we are developing transgenic and knockout
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mice with immune systems that better mimic the
human immune response, and using these mice to
analyze the nature, magnitude, and tissue
localization of responses elicited by candidate HIV
vaccines, as well as to elucidate the mechanisms
that particular vaccines may engage or fail to
engage to provide a basis for designing strategies
to facilitate development of potentially more
effective vaccines. We are also creating B cell
transgenic mice that have the capacity to produce
HIV neutralizing antibodies, and are using these
mice in collaborative studies to design and test
novel immunogens that might provide better
protection from HIV infection. Other training grant
faculty with whom members of this laboratory
interact and/or collaborate include Larry Corey,
Julie McElrath, Jim Mullins, Denise Galloway, and
Michael Emerman.

Blattman JN and Greenberg PD. PD-1 blockade:
rescue from a near-death experience. Nat
Immunol. 2006; 7:227-8.

Kraft AR, Krux F, Schimmer S, Ohlen C, Greenberg
PD, Dittmer U. CpG oligodeoxynucleotides allow for
effective adoptive T-cell therapy in chronic retroviral
infection. Blood. 2007; 109:2982-4.

Teague RM, Greenberg PD, Fowler C, Huang MZ,
Tan X, Morimoto J, Dossett ML, Huseby ES, Ohlén
C. Peripheral CD8+ T cell tolerance to self-proteins
is regulated proximally at the T cell

receptor. Immunity. 2008; 28:662-74.

Wolfl M, Rutebemberwa A, Mosbruger T, Mao Q, Li
HM, Netski D, Ray SC, Pardoll D, Sidney J, Sette
A, Allen T, Kuntzen T, Kavanagh DG, Kuball J,
Greenberg PD, Cox AL. Hepatitis C virus immune
escape via exploitation of a hole in the T cell
repertoire. J Immunol. 2008;181:6435-46.

Kuball J, Hauptrock B, Malina V, Antunes E, Voss
RH, Wolfl M, Strong R, Theobald M, Greenberg
PD. Increasing functional avidity of TCR-redirected
T cells by removing defined N-glycosylation sites
in the TCR constant domain. J Exp Med. 2009;
206:463-75.

Robert Harrington, M.D.

Professor of Medicine

Dr. Harrington is a Professor of Medicine in the
clinician teacher pathway. He is also the medical
director of the Harborview Madison (HIV) Clinic and
director of the UW CFAR Clinical Research Core
and HIV Specimen Repository. He attends on the
general medicine and infectious diseases services
at Harborview Medical Center and lectures
frequently on a variety of HIV and infectious
diseases topics. He is a recipient of the Beeson
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award for housestaff teaching. His interests are in
general infectious diseases, clinical HIV and
translational HIV research. He'’s published over 50
manuscripts and book chapters on HIV and
infectious diseases.

Thomas Hawn, M.D., Ph.D.

Associate Professor of Medicine

We are investigating immunologic mechanisms of
disease pathogenesis with an emphasis on genetic,
cellular, and molecular studies of the innate
immune response. These studies are directed
towards understanding why individuals have
different susceptibility to infections and whether
these insights can lead to novel treatment and
vaccine strategies. We are using several
approaches to understand this question. First, we
are pursuing case-control human genetic studies to
find associations of polymorphisms in innate

immune response genes with disease susceptibility.

Second, we are using ex vivo and in vitro
immunologic, cellular and molecular assays to
understand how these genes and their variants
mediate a protective immune response. Finally, we
are complementing these studies with in vivo
infection models in mice with targeted gene
deletions to elucidate mechanisms of disease
pathogenesis. We are using these methods to
study the pulmonary innate immune response to
Mycobacterium tuberculosis and Legionella
pneumophila. In addition, we are examining
susceptibility to E. coli and urinary tract infections.
We are comparing and contrasting the host
immune response to these different pathogens to
gain a better understanding of immunogenetics and
human susceptibility to infections.

Hayashi, F, Smith, KD, Ozinsky, A., Hawn, TR, Yi,
EC, Goodlett, DR, Eng, JK, Akira, S, Underhill, DM,
Aderem, A. (2001) The innate immune response to
bacterial flagellin is mediated by toll-like receptor-5.
Nature 410: 1099-1103.

Hawn, TR, Verbon, A, Lettinga, KD, Zhao, LP, Li,
SS, Laws, RJ, Skerrett, SJ, Beutler, B, Schroeder,
L, Nachman, A, Ozinsky, A, Smith, KD, Aderem, A.
(2003) A common dominant TLR5 stop codon
polymorphism abolishes flagellin signaling and is
associated with susceptibility to Legionnaires’
Disease. J. Exp Med. 198: 1563-1572.

Hawn, TR, Verbon, A, Janer, M, Zhao, LP, Beutler,
B, Aderem, A. (2005) TLR4 polymorphisms are
associated with resistance to Legionnaires’
Disease. Proc. Nat. Acad. Sci. 102: 2487-89.

Hawn, TR, Misch, EA, Dunstan, SJ, Thwaites, GE,
Lan, NTN, Quy, HT, Chau, TTH, Rodrigues, S,
Nachman, A, Janer, M, Hien, TT, Farrar, JJ,
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Aderem, A. (2007) A common human TLR1
polymorphism regulates the innate immune
response to lipopeptides. Eur. J. Immunol. 37:
2280-89.

Berrington, WR, Hawn, TR. (2007) Mycobacterium
tuberculosis, macrophages, and the innate immune
response: does common variation matter?
Immunological Reviews. 219: 167-86.

Hawn, TR, Berrington, WR, Smith, 1A, Uematsu, S,
Akira, S, Aderem, A, Smith, KD, and Skerrett, SJ.
(2007) Altered inflammatory responses in TLR5-
deficient mice infected with Legionella
pneumophila. J. Immunol. 179: 6981-7.

Misch, EA, Macdonald, M, Ranjit, C, Sapkota, BR,
Wells, R, Siddiqui, MR, Kaplan, G, Hawn, TR.
(2008) Human TLR1 deficiency is associated with
impaired mycobacterial signaling and protection
from leprosy reversal reaction. PLoS Neglected
Tropical Diseases. 2: €231 (PMC2330092).

Thuong, NTT, Dunstan, SJ, Chau, TTH, Thorsson,
V, Simmons, SP, Quyen, NTH, Thwaites, GE, Lan,
NTN, Hibberd, M, Teo, YY, Seielstad, M, Aderem,
A, Farrar, JJ and Hawn, TR. (2008) Identification
of tuberculosis susceptibility genes with human
macrophage gene expression profiles. PLoS
Pathogens. 4:e1000229 (PMC2585058).

William Reed Henderson Jr., M.D.

Professor of Medicine

Research in Dr. Henderson'’s laboratory focuses on
(1) 5-Lipoxygenase products in airway inflammation
and remodeling in asthma and (2) chemogenomics
to identify new molecular targets in pulmonary
fibrosis. From the 5-lipoxygenase products of
arachidonic acid metabolism studies, we are trying
to determine the role of specific SPLA2s vs. cPLA2
and cysteinyl leukotrienes in the mediation of airway
inflammation and remodeling in a mouse asthma
model. Functional genomic studies (i.e., microarray
and proteomic analyses) are being performed to
determine the molecular mechanisms that mediate
allergen-induced airway inflammation and
remodeling. Research to identify new molecular
targets in pulmonary fibrosis involve studies to
determine the effect of novel antifibrotic agents on
profibrotic gene expression in the airways in a
mouse model of PF. These studies represent a
focused effort using chemogenomics to identify,
develop, and validate small molecule inhibitors of
AP-1/TGFB-driven profibrotic gene expression
(microarray and proteomic studies) as novel
therapies in PF patients.

Henderson WR Jr., Chi EY, Bollinger JG, Tien Y-t,



Ye X, Castelli L, Rubtsov YP, Singer AG, Chiang
GKS, Nevalainen T, Rudensky AY, Gelb MH.
Importance of group X secreted phospholipase A2
in allergen-induced airway inflammation and
remodeling in a mouse asthma model. J Exp Med.,
2007; 204:865-77.

Hallstrand TS, Chi EY, Singer AG, Gelb MH,
Henderson WR Jr. Secreted phospholipase A2
group X overexpression in asthma and bronchial
hyperresponsiveness. Am J Respir Crit Care Med.
Epub 2007; Sep 27.

Peters-Golden M, Henderson WR, Jr.
Leukotrienes. N Engl J Med. 2007; 357:1841-54.
Gilchrist M, Henderson WR Jr, Clark AE, Simmons
RM, Ye X, Smith KD, Aderem A. Activating
transcription factor-3 is a negative regulator of
allergic pulmonary inflammation. J Exp Med
205:2349-2357, 2008.

Rubtsov YP, Rasmussen JP, Chi EY, Fontenot J,
Castelli L, Ye X, Treuting P, Slewe L, Roers A,
Henderson WR, Muller W, Rudensky AY.
Regulatory T cell-derived interleukin-10 limits
inflammation at environmental interfaces. Immunity
28:546-548, 2008.

Tobias Hohl, M.D., Ph.D.

Assistant Professor of Medicine,

Assistant Member, Clinical Research Division,
Fred Hutchinson Cancer Reasearch Center
Our laboratory research focuses on the host-
pathogen relationship between medically relevant
fungi and the vertebrate immune systems. Invasive
aspergillosis is the most common invasive mold
infection worldwide and represents a major cause
of infectious morbidity and mortality in patients that
receive treatment for leukemia or that undergo
bone marrow transplantation. Our goal is to develop
a detailed mechanistic understanding of molecular
and cellular host defenses against Aspergillus
fumigatus, the most common etiologic agent of
invasive aspergillosis to develop novel therapeutic
strategies to augment or supplement current
antifungal drugs. To this end, we use a murine
model of infection and rely on a combination of cell
biological, immunological, and imaging techniques
to probe the host-pathogen interface.

Specific projects in the laboratory include;(1)In vivo
analysis of Toll-like receptor and lectin signaling
pathways in murine host defense against A.
fumigatus,(2)Dissection of molecular mechanism
required for the initiation of A. fumigatus-specific
CD4 T cell responses in the lung, and (3)
Development of antibody-based molecular probes
to target fungal cell growth.
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Mircescu, M., Lipuma, L., van Rooijen, N., Pamer,
E. G., and T. M. Hohl. Essential role for neutrophils
but not alveolar macrophages at early time points
following Aspergillus fumigatus infection. J. Infect.
Dis. 200:647-656, 2009.

Hohl, T.M., Feldmesser, M., Perlin, D.S., and E. G.
Pamer. Caspofungin modulates inflammatory
resonses to Aspergillus fumigatus through stage-
specific effects on fungal b-glucan exposure. J.
Infect Dis. 198:176-185, 2008.

Hohl, T.M., and M. Feldmesser. Aspergillus
fumigatus: Principles of pathogenesis and host
defense. Eukaryot. Cell 6:1953-1963, 2007.

Hohl, T.M., Van Epps, H. L., Rivera, A., Morgan, L.
A., Chen, P. L., Feldmesser, M., and E. G. Pamer.
Stage-specific b-glucan display on germinating
Aspergillus fumigatus conidia induces pulmonary
innate immune responses. PloS Pathog. 1:e30,
2005.

Rivera, A., Van Epps, H. L., Hohl, T. M., Rizzuto,
G., and E. G. Pamer. Distinct CD4+ T cell
responses to live and heat-inactivated Aspergillus
fumigatus conidia. Infect. Immunity. 7610-7619,
2005.

Wilhelmus G. J. Hol, Ph.D.

Professor of Biochemistry

Wim Hol is interested in protein crystallography for
structure-based design of drugs for tropical
diseases. The major goals of our laboratory are to
unravel the three-dimensional structures of key
protein molecules, to explore the relationships
among protein structure, function, and dynamics,
and to exploit this insight for the design of new
medically relevant molecules, in particular for the
treatment of infectious tropical diseases. This
includes:

(1) We have recently solved the high-resolution
structures of three editosome proteins from the
sleeping sickness parasite Trypanosoma brucei:
the RNA-editing ligase (REL1),the RNA-editing
terminal uridylyl transferase (RET2), and the key
structural protein “A6” which keeps the multi-million
Dalton complex together.

(2)In our research on cholera toxin and heat-labile
enterotoxin, we recently have solved over 20 crystal
structures of 10 different protein components from
the large Type 2 Secretion System (T2SS), which
translocates the toxins from the periplasm into the
lumen of the human host.

(3) For understanding the host cell invasion
machinery of the malaria parasite, the structures of
the Plasmodium falciparum MyoA-tail with the
MyoA tail interaction protein (MTIP) has been very
informative, and forms the basis of structure-based



design of new anti-malaria compounds with
collaborators in the Departments of Biochemistry
and Medicine.

(4) Within the framework of the Medical Structural
Genomics of pathogenic Protozoa (MSGPP)
program project we have solved numerous
structures of potential drug target proteins from
Plasmodium, Trypanosoma, Leishmania,
Toxoplasma and Cryptosporidium species. On the
basis of these studies low nanomolar inhibitors of
these parasites in cell assays have already been
obtained.

Korotkov, K. V., Gray, M. D., Kreger, A., Turley, S.,
Sandkvist, M. and Hol, W. G. J. (2009). Calcium is
essential for the major pseudopilin in the type 2
secretion system, J. Biol Chem., in press.

Abendroth, J., Kreger, A. C., and Hol, W. G. J.
(2009). The dimer formed by the periplasmic
domain of EpsL from the Type 2 Secretion System
of Vibrio parahaemolyticus, J. Struct. Biol., in press.

Korotkov, K. V., Pardon, E., Steyaert, J. & Hol, W.
G. (2009). Crystal Structure of the N-Terminal
Domain of the Secretin GspD from ETEC
Determined with the Assistance of a Nanobody.
Structure 17, 255-265.

Amaro, R. E., Schnaufer, A., Interthal, H., Hol, W.
G. J., Stuart, K. & McCammon, J. A. (2008)
Discovery of the First Drug-like Inhibitors Against
an Essential RNA Edition Ligase in Trypanosoma
brucei. PNAS 105, 17278-17283.

Korotkov, K. & Hol, W. G. J. (2008).
Crystallographic studies of the Gspl-GspJ-GspK
complex of the Type 2 Secretion System from
enterotoxigenic E. coli. Nat. Struct. Mol. Biol. 15,
462-468.

Bosch, J., Turley, S., Roach, C., Daly, T. M.,
Bergman, L. W. & Hol, W.

G. (2007). The Closed MTIP-Myosin A-tail Complex
from the Malaria Parasite

Invasion Machinery. J Mol Biol. 372, 77-88.

King K. Holmes, M.D., Ph.D.

Professor of Medicine

Head, Division of Infectious Diseases,
Harborview Medical Center

Chair, Department of Global Health

Dr. Holmes chairs the Department of Global Health,
is the Director of the University of Washington
Center for AIDS and STDs, a WHO Collaborating
Center, which involves 265 UW-affiliated faculty
and research scientists and 85 pre- and post-
doctoral trainees. He is the principle investigator
for the NIH-funded UW Center for AIDS Research
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and the UW STI Cooperative Research Center, and
PI for the International Training and Education
Center on HIV (I-TECH), and co-PI on NIH-funded
AIDS/STD pre-doctoral and post-doctoral research
training program, and a Fogarty International
Center International AIDS Research Training
Program. UW-based post-doctoral trainees in
STI/HIV-related research have often extended their
training to international sites with support from our
Fogarty International Center or to the Centers for
Disease Control and Prevention with CDC STI
research fellowship funding.

He has participated in research on STls for 40
years and in research, training, and technical
assistance on HIV/AIDS and other STls in Africa,
Latin America, SE Asia, and the Western Pacific for
over 20 years. He has participated in the design
and conduct of six randomized controlled trials of
STI prevention. He currently leads an NIH-funded
randomized trial of topical microbicide use by
Kenyan men in fishing communities on Lake
Victoria for prevention of STI/HIV acquisition and a
Wellcome Trust/NIH-funded 20-city randomized
trial of STD/HIV prevention in Peru. He has trained
and/or mentored over 100 scientists involved in
HIV/STI research and care in the U.S. and other
countries throughout the world.

Drain PK, Holmes KK, Skeff KM, Hall TL, Gardner
P. Global health training and international clinical
rotations during residency: current status, needs,
and opportunities. Acad Med 2009;84:320-25.

Brooks JT, Kaplan JE, Holmes KK, Benson C, Pau
A, Masur H. HIV-associated opportunistic infections
— going, going, but not gone: the continued need for
prevention and treatment guidelines. Clin Infect Dis
2009;48:609-11.

Aral SO, Fenton KA, Holmes KK. Sexually
transmitted diseases in the USA: temporal trends.
Sex Transm Infect 2007;83:257-66.

Winer RL, Hughes JP, Feng Q, O'Reilly S, Kiviat
NB, Holmes KK, Koutsky LA. Condom use and the
risk of genital human papillomavirus infection in
young women. NEJM 2006;354:2645-54.

Meier AS, Bukusi EA, Cohen CR, Holmes KK.
Independent association of hygiene, socioeconomic
status, and circumcision with reduced risk of HIV
infection among Kenyan men. JAIDS 2006;43:117-
8.

Golden MR, Whittington WL, Handsfield HH,
Hughes JP, Stamm WE, Hogben M, Clark A,
Malinski C, Helmers JR, Thomas KK and Holmes
KK. Effect of expedited treatment of sex partners
on recurrent or persistent gonorrhea or chlamydial
infection. N Engl J Med 2005;352:676-85



Grace John-Stewart, M.D., M.P.H., Ph.D.
Associate Professor of Medicine

Dr. John-Stewart's major research interest is the
epidemiology and transmission of HIV-1 infection in
Africa. She directs several large cohort studies
aimed at defining mechanisms of HIV transmission
between sexual partners and from mother to infants
in Nairobi, Kenya. In addition, her group is
conducting studies to evaluate HIV-1 progression,
with studies targeted to evaluate the role of
lactation, contraception, and co-infections on HIV-1
pathogenesis. Particular research interests include
determinants of mother-to-child transmission of
HIV-1, breast milk transmission of HIV-1, correlates
of immune protection from HIV-1, HIV-1 treatment
and resistance following HAART in resource-poor
settings, and pediatric HIV-1 pathogenesis.
Molecular epidemiology studies and clinical trials
are the focus of her research group. She
collaborates with Drs. Farquhar, Richardson,
Overbaugh, Chung, and Walson.

Nduati R, John G, Mbori-Ngacha D, Richardson B,
Overbaugh J, Mwatha A, Ndinya-Achola J, Bwayo
J, Onyango FE, Hughes J and Kreiss J. Effect of
breastfeeding and formula feeding on transmission
of HIV-1: a randomized clinical trial. JAMA 2000;
283:1167-74.

Brown E, Otieno P, Mbori-Ngacha D, Farquhar C,
Obimbo E, Nduati R, Overbaugh J, John-Stewart G.
Comparison of CD4, viral load, and other markers
for prediction of mortality and ART-free survival in
HIV-1 infected Kenyan pregnant women. J Infect
Dis 2009, 199 (9):1292-300.

Slyker J, Lohman-Payne B, Rowland-Jones S,
Otieno P, Maleche-Obimbo E, Richardson B, Dong
T, Mbori-Ngacha D, Emery V, John-Stewart G. The
detection of cytomegalovirus DNA in maternal
plasma is associated with mortality in HIV-1
infected women and their infants.

AIDS 2009 Jan 2;23(1):117-24.

Walson JL, Otieno PA, Mbuchi M, Richardson B,
Lohman-Payne B, Macharia SW, Overbaugh J,
Berkley J, Sanders E, Chung M, John-Stewart GC.
Albendazole treatment in HIV-1 and helminth co-
infected adults: A randomized, double blind,
placebo-controlled trial. AIDS 2008; 22(13):1601-
1609.

Michael G. Katze, Ph.D.

Professor of Microbiology

Associate Director, Washington National
Primate Research Center

Research in the Katze lab is focused on
understanding the complex interplay between
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viruses and the cells they infect and the diverse
mechanisms used by viruses to avoid cellular
defense mechanisms. The lab is at the forefront in
using systems biology—including high-throughput
genomic and proteomic technologies and
computational methods—to study and model the
wide constellation of changes in cellular gene
expression, protein abundance, and molecular
signaling that occur in response to virus infection.
This approach is used to study a broad range
viruses, including influenza virus, hepatitis C virus
(HCV), Ebola virus, SARS-coronavirus, herpes
simplex virus, and human and simian
immunodeficiency virus. Dr. Katze heads several
large research programs, including a National
Institute on Drug Abuse P30 Center focused on
using genomic and proteomic technologies to better
understand the molecular mechanisms underlying
the progression of HCV-associated liver disease,
AIDS, and HCV/HIV-1 dual infection; the Division
of Functional Genomics and Infectious Disease at
the Washington National Primate Research Center,
which is focused on developing genomic and
immunologic resources to enhance the use of
nonhuman primates as models for human virus
infection; and a Systems Biology contract focused
on modeling the host response to highly pathogenic
influenza virus and SARS-coronavirus. Dr. Katze is
also Co-Director of the Pacific Northwest Regional
Center of Excellence where research activities are
aimed at providing a deeper understanding of
innate and adaptive immune responses to infection
and the age-related defects in immunity that lead to
immunosenescence and increased vulnerability to
disease.

Baskin, C. R., H. Bielefeldt-Ohmann, T. M.
Tumpey, P. J. Sabourin, J. P. Long, A. Garcia-
Sastre, A. E. Tolnay, R. Albrecht, J. A. Pyles, P. H.
Olson, L. D. Aicher, E. R. Rosenzweig, K. Murali-
Krishna, E. A. Clark, M. S. Kotur, J. L. Fornek, S.
Proll, R. E. Palermo, C. L. Sabourin, and M. G.
Katze. 2009. Early and sustained innate immune
response defines pathology and death in
nonhuman primates infected by highly pathogenic
influenza virus. Proc. Natl. Acad. Sci. USA
106:3455-3460.

Lederer, S., D. Favre, K. A. Walters, S. Proll, B.
Kanwar, Z. Kasakow, C. R. Baskin, R. Palermo, J.
M. McCune, and M. G. Katze. 2009. Transcriptional
profiling in pathogenic and non-pathogenic SIV
infections reveals significant distinctions in kinetics
and tissue compartmentalization. PLoS Pathog.
5:€1000296.

Rockx, B., T. Baas, G. A. Zornetzer, B. Haagmans,
T. Sheahan, M. Frieman, M. D. Dyer, T. H. Teal, S.
Proll, B. J. van den, R. Baric, and M. G. Katze.
2009. Early upregulation of acute respiratory



distress syndrome-associated cytokines promotes
lethal disease in an aged-mouse model of severe
acute respiratory syndrome coronavirus infection. J.
Virol. 83:7062-7074.

Katze, M. G., J. L. Fornek, R. E. Palermo, K. A.
Walters, and M. J. Korth. 2008. Innate immune
modulation by RNA viruses: emerging insights from
functional genomics. Nat. Rev. Immunol. 8:644-
654.

H. Nina Kim, MD, MSc

Assistant Professor of Medicine

Harborview Medical Center

Academic Director, UW HIV/STI Graduate
Certificate Program

Dr. Kim works as a clinician-educator at the
Harborview (HMC) Hepatitis & Liver Clinic and at
the HMC Madison Clinic. She serves as a Co-Editor
for Hepatitis Webstudy, a UW web-based tutorial
for viral hepatitis and directs Conjoint 553, a UW
graduate-level course entitled "Clinical
Management of HIV," which is offered to both local
and international students. Her research includes
work on chronic hepatitis B natural history,
particularly in HIV-coinfected patients, and hepatitis
B vaccination.

Kim HN, Harrington RD, Crane HM, Dhanireddy S,
Dellit TH, Spach DH. “Hepatitis B vaccination in
HIV-infected adults: current guidelines and practical
considerations.” In press for publication in Int J
STDS AIDS.

Kim HN, Harrington RD, VanRompaey S, Kitahata
MM. Independent clinical predictors of hepatitis B
vaccination in HIV-infected patients. Int J STDS
AIDS. 2008 Sep;19(9):600-4.

Kim HN, Harrington RD, Shuhart MC, Cook L,
Morishima C, Jerome KR, Wang CC. Hepatitis C
virus activation in HIV-infected patients initiating
highly active antiretroviral therapy. AIDS Patient
Care STDS. 2007 Oct;21(10):718-23.

Mari M. Kitahata, M.D., M.P.H.

Associate Professor of Medicine

Dr. Kitahata is Director of the Clinical Epidemiology
and Health Services Research Core of the UW
Center for AIDS Research (CFAR) and the PI of the
UW HIV Cohort, a longitudinal observational study
of HIV-infected patients who receive primary care in
the UW Harborview Medical Center Madison HIV
Clinic and the UW Medical Center Virology Clinic
from 1995 to the present. She developed the UW
HIV Information System (UWHIS) to integrate
comprehensive clinical data on the HIV Cohort
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including demographic, medication, CD4+ T cell
count, HIV-1 RNA level, hematologic, viral
resistance, diagnoses, and causes of death

data, linked to biological specimens to support HIV
clinical, epidemiological, and translational research.
Dr. Kitahata's research focuses on clinical
outcomes in HIV disease including studies

of effectiveness of antiretroviral

treatment, optimal strategies for when to initiate and
switch ART, and the effect of physicians'
experience with HIV disease on survival. Dr.
Kitahata has established national and international
multi-cohort HIV research collaborations to address
critical questions in HIV treatment and
management that can’t be addressed through
single cohorts or clinical trials. She is the UW PI of
the CFAR Network of Integrated Clinical Systems
(CNICS) project and directs the CNICS Data Core,
which designed and built the CNICS Data
Repository housed at UW, that currently integrates
comprehensive data on 21,000 patients from

nine CFAR sites (UW, UAB, CWRU, UCSD, UCSF-
GIVI, Harvard/Fenway, Johns Hopkins, Vanderbilt,
UNC), and developed a web-based suite of
standardized, validated questionnaires and
implemented tablet PC-based prospective data
collection of Patient-based Measures of Health,
including adherence, mental health, sexual
behavior, quality of life, body composition
(lipodystrophy), and symptoms collected routinely at
each CNICS site. Dr. Kitahata is the UW PI and
directs the Data Core for the North American AIDS
Cohort Collaboration on Research and Design (NA-
ACCORD) integrating data on over 100,000
patients from more than 60 sites across the US and
Canada, as part of the International Epidemiologic
Databases to Evaluate AIDS (leDEA) project.

Kitahata MM, Gange SJ, Abraham AG, et al. Effect
of Early versus Deferred Antiretroviral Therapy for
HIV on Survival. N Engl J Med. 2009;360:1815-26.

Kitahata MM, Rodriguez B, Haubrich R, et al.
Cohort profile: the Centers for AIDS Research
Network of Integrated Clinical Systems. Int J
Epidemiol. 2008 Feb 8.1.

Deeks SG, Gange SJ, Kitahata MM, et al. Trends in
Multi-Drug Failure and Subsequent Mortality among
Antiretroviral Therapy-Experienced HIV-Infected
Patients in North America. CID in press

Kitahata MM, Koepsell TD, Deyo RA, et al.
Physicians' experience with the acquired
immunodeficiency syndrome as a factor in patients'
survival. N Engl J Med 1996;334:701-6.
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Nancy Kiviat, M.D.

Professor of Pathology

Dr. Kiviat's research focuses on studies of HIV-1,
HIV-2, and HPV related cancers, as well as breast
cancer, especially in Africa. In addition, she directs
projects examining issues related to cervical cancer
control both in developing countries and in the U.S.,
as well as studies exploring management of women
with abnormal pap smears in this country. She
directs several studies examining risk factors for
HIV-1 and HIV-2 genital tract shedding in women
and men. In addition, over the last seven years Dr.
Kiviat has been involved in several projects
examining the development of biomarkers for
detection of cervical, heart, and ovarian cancer.
Currently there are ongoing NIH-funded projects in
Seattle and Senegal, West Africa. In both African
and Seattle we are examining the relationship
between HIV, specific types of HPV,
immunosuppression, and risk of cervical and anal
cancer. In West Africa, in collaboration with Dr.
Julie McElrath's lab at Fred Hutchinson Cancer
Research Center, we are using ELISPOT assays to
describe and contrast the immune response to HIV-
1 and HIV-2 in order to understand why humans
are able to control HIV-2 but not HIV-1. We have
also been following prostitutes and non-prostitutes
to examine the relationship between HIV-1, HIV-2,
specific HPV types, and specific HPV 16 variants,
immuno-suppression, and development of
neoplasia. We recently received funding for a study
that will be done in conjunction with Dr. McDougall
at the Fred Hutchinson Cancer Research Center
that will examine the molecular characteristics of
cancers arising in women with and without HIV
infection. Other ongoing projects in Senegal include
a study examining and contrasting factors
associated with genital tract virus shedding among
those with HIV 1 and HIV 2. We have several
studies examining new approaches to screening for
cervical cancer and management of women with
ASCUS and LGSIL. Various screening approaches
are being examined, including the use of new
assays for HPV DNA and recently developed
technologies for improving cytology-based cervical
cancer control. We have recently started several
studies in which we are using microarrays to
identify markers for detection and treatment of
cervical and breast cancer. Dr. Kiviat collaborates
with Drs. Koutsky, McElrath, and Mullins.

Mao C, Balasubramanian A, Yu M, Kiviat N, Ridder
R, Reichert A, Herkert M, von Knebel Doeberitz M,
Koutsky LA. Evaluation of a new p16(INK4A)
ELISA test and a high-risk HPV DNA test for
cervical cancer screening: results from proof-of-
concept study. IntJ Cancer. 2007; Jun
1;120(11):2435-8.
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Xi LF, Koutsky LA, Hildesheim A, Galloway DA,
Wheeler CM, Winer RL, Ho J, Kiviat NB. Risk for
high-grade cervical intraepithelial neoplasia
associated with variants of human papillomavirus
types 16 and 18. Cancer Epidemiol Biomarkers
Prev. 2007; Jan;16(1):4-10.

Strauss R, Huser A, Ni S, Tuve S, Kiviat N, Sow
PS, Hofmann C, Lieber A. Baculovirus-based
Vaccination Vectors Allow for Efficient Induction of
Immune Responses Against Plasmodium
falciparum Circumsporozoite Protein. Mol Ther.
2007; Jan;15(1):193-202.

Feng, Q; Hawes, S.E.; Stern, J.E.; Dem, A.; Sow,
P.S.; Dembele, B.; Toure, P.; Sova, P.; Laird, P.W;
Kiviat, N.B. Promoter Hypermethylation of Tumor
Suppressor Genes in Urine from Patients with
Cervical Neoplasia. Cancer Epidemiol Biomarkers
Prev 2007; 16(6):1—7. (in Press)

Seymour J. Klebanoff, M.D., Ph.D.

Professor Emeritus of Medicine

Research is directed at elucidating the mechanisms
of the host defense against microbial invasion, with
emphasis on the mechanisms by which phagocytes
destroy pathogenic organisms. Emphasis is on the
role of phagocyte-derived oxidants, particularly
those formed by the myeloperoxidase-H,0,-halide
system. Although emphasis is on the phagocyte
rather than the microbe, some studies deal with the
destruction of special pathogens (e.g., HIV). H,O,
can be generated by certain microorganisms,
including strains of lactobacilli, and the H,O, so
formed contributes to the control of infections in the
vagina where H,0O,-generating lactobacilli are a
normal component of the microbial flora. Studies
deal with the role of the lactobacillus-peroxidase
system in the control of vaginal infections,
particularly bacterial vaginosis. Studies are
underway dealing with the characterization of
factors released by strains of staphylococci which
activate NFkB, induce cytokine release, and
activate the HIV-1 LTR in cells of macrophage
lineage and, thus, may play a role in the
pathogenesis of infections induced by these
organisms. Dr. Klebanoff collaborates with Drs.
Rosen, Hawn, and Van Voorhis.

Klebanoff SJ, Watts DH, Mehlin C and Headley
CM. Lactobacilli and vaginal host defense:
activation of the human immunodeficiency virus
type 1 long terminal repeat, cytokine production,
and NF-kappaB. J Infect Dis 1999; 179:653-60

Mehlin C, Headley CM and Klebanoff SJ. An
inflammatory polypeptide complex from
Staphylococcus epidermidis: isolation and
characterization. J Exp Med 1999; 189:907-18



Otto M, O'Mahoney DS, Guina T and Klebanoff SJ.
Activity of Staphylococcus epidermidis phenol-
soluble modulin peptides expressed in
Staphylococcus carnosus. J Infect Dis 2004;
190:748-55

Klebanoff SJ. Myeloperoxidase: friend and foe. J
Leukoc Biol 2005; 77:598-625

David M. Koelle, M.D.

Professor of Medicine

The laboratory studies host innate and acquired
cellular immune responses to infections, pathogen
genetic variation, and the relationship between host
genomics and infection severity. Pathogens of
interest include herpes simplex viruses types 1 and
2, vaccinia (the vaccine agent for smallpox), Merkel
cell polyoma virus, and P. falciparum. These
agents mostly have large genomes, so
determination of the antigens that drive T-cell
responses is a non-trivial problem. Our specific
technical expertise is in the use of genomic libraries
and genome-spanning ORF sets, which we
combine with artificial or defined antigen presenting
cells to interrogate CD8 and CD4 T-cell responses
to a high level of definition. In addition to
monitoring immune responses in blood, a specific
focus of the lab has been measuring cellular
immunity at sites of infection, such as skin, the
female genital tract, the cornea, and the trigeminal
ganglia. We have recently determined which HSV-
1 antigens and epitopes are recognized in human
trigeminal ganglia using autopsy material. Homing
markers identified with this approach are being
studied at the mechanistic level to understand how
virus-specific T-cells, after priming by local
infections, are programmed to turn into memory
cells that can rapidly return to these sites. Innate
immune responses to HSV-2 mediated by
plasmacytoid dendritic cells contribute to homing
molecule expression and are being correlated with
HSV disease severity in a cross-sectional study.
The lab also does translational research in HSV
and HIV vaccines and therapeutics. We do mouse
immunogenicity and efficacy studies in the HSV-2
system with antigens discovered in the lab using
modern vaccine formats/adjuvants. We have tested
candidate HSV-2 vaccines in phase | human clinical
trials, performing T-cell immunogenicity studies on
serially collected blood samples. Immunity to
poxviruses is being investigated to optimize their
use as vaccine vectors for HIV, and for basic
studies into T-cell memory. International collections
of HSV-2 isolates are being sequenced for variation
in key T-cell recognition and drug target genes.

Koelle DM, Magaret A, McClurkan CL, Remington
ML, Warren T, Teofilovici F, Wald A. 2008. Phase
| dose-escalation study of a monovalent heat shock
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protein 70-herpes simplex virus type 2 peptide-
based vaccine designed to prime or boost CD8 T-
cell responses in HSV-naive or HSV-2-infected
subjects. Clinical and Vaccine Immunology 15:773-
782.

Muller WJ, Dong L, Vilalta A, Byrd B, McClurkan
CL, Margalith M, Gaell A, Liu C, Kaslow D, Sidney
J, Sette A, Huang ML, Koelle DM. 2009. Herpes
simplex type 2 tegument proteins contain
subdominant T-cellular epitopes detectable in mice
after infection and DNA immunization. Journal of
General Virology 90:1153-1163.

Jing L, Davies DH, Chong TM, Chun S, McClurkan
CL, Huang J, Story BT, Molina DM, Hirst S, Felgner
PL, Koelle DM. 2008. An extremely diverse CD4
responses to vaccinia virus in humans is revealed
by proteome-wide T-cell profiling. Journal of
Virology 82:7120-7134.

Jing L, Mayo McCaughey S, Davies DH, Chong
TM, Felgner PL, De Rosa SP, Wilson CB, Koelle
DM. 2009. ORFeome approach to the clonal, HLA
allele-specific CD4 T-cell response to a complex
pathogen in humans. Journal of Immunological
Methods, 347:36-45.

Zhu J, Woodward A, Klock A, Peng T, Johnston C,

Remington M, McClurkan CL, Hladik F, Koelle DM,
Wald A, Corey L. 2009. HSV-2 imprints a localized
persistence of HIV-receptor-positive immune cells.

Nature Medicine, advanced publication on-line Aug.
2, 2009.

Laura A. Koutsky, Ph.D., M.S.P.H.

Professor of Epidemiology

Dr. Koutsky's research concerns the epidemiology
of human papillomavirus (HPV) infections and the
prevention of HPV-related neoplasms. Studies to
date have demonstrated that genital HPV infections
are commonly acquired within a year of first
intercourse, a high percentage of infected women
develop a cervical, vaginal or vulvar HPV-related
squamous intraepithelial lesion, and that
prophylactic HPV vaccines are highly effective in
preventing vaccine-type infections and lesions.
Ongoing projects are designed to (1) define the
natural history of HPV infections in men, (2) identify
risk factors for oro-pharyngeal HPV infection, (3)
assess the frequency and outcome of disclosing
positive HPV test results to partners, (4)determine
immunologic responses to initial and persisting
genital HPV infections, and (5) evaluate the
effectiveness and cost-effectiveness of new
technologies for cervical cancer prevention. Dr.
Koutsky collaborates with Drs. Holmes, Kiviat,
Hughes, and Galloway.



Harris TG, Miller L, Kulasingam SL, Feng Q, Kiviat
NB, Schwartz SM, Koutsky LA. Depot-
medroxyprogesterone acetate and combined oral
contraceptive use and cervical neoplasia among
women with oncogenic human papillomavirus
infection. Am J Obstet Gynecol 2009;200:489.e1-8.

Feng Q, Cherne S, Winer RL, Balasubramanian A,
Lee SK, Hawes SE, Kiviat NB, Koutsky LA.
Development and evaluation of a liquid bead
microarray (LBMA) assay for genotyping genital
human papillomaviruses. J Clin Microbiol
2009;47:547-43.

Edelstein ZR, Madeleine MM, Hughes JP, Johnson
LG, Schwartz SM, Galloway DA, Carter JJ, Koutsky
LA. Age of diagnosis of squamous cell cervical
carcinoma and early sexual experience. Cancer
Epidemiol Biomarkers Prev 2009;18:1070-6.

Winer RL, Hughes JP, Feng Q, O'Reilly S, Kiviat
NB, Koutsky LA. Comparison of Incident Cervical
and Vulvar/Vaginal Human Papillomavirus
Infections in Newly Sexually Active Young Women.
J Infect Dis 2009;199:815-8.

Rowhani-Rahbar A, Mao C, Hughes JP, Alvarez
FB, Bryan JT, Hawes SE, Weiss NS, Koutsky LA.
Longer term efficacy of a prophylactic monovalent
human papillomavirus type 16 vaccine. Vaccine
2009 Jul 29. PMID: 19647066

Ajit Limaye, M.D.

Associate Professor of Laboratory Medicine
and Medicine

Dr. Limaye serves as Associate Director of Clinical
Microbiology at UWMC and as the Director of the
Solid Organ Transplant Infectious Disease
Program. He interacts with trainees at “plate
rounds” and as an attending physician on the
general and SOT ID services. His clinical and
research activities are focused on viral and fungal
infections in immunocompromised hosts.

Sheila A. Lukehart, Ph.D.

Professor of Medicine & Global Health

Adjunct Professor, Microbiology, Oral Biology
Asst. Dean for Research & Graduate Education,
Harborview Medical Center

The Lukehart laboratory focuses on the
pathogenesis of syphilis and the immune response
to Treponema pallidum in humans and in animal
models. The current major interest is the newly-
identified polymorphic tpr gene family of T.
pallidum, which comprises 2% of the T. pallidum
genome and is hypothesized to encode surface-
exposed antigens that are major targets of the
protective immune response, may be involved in
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immune evasion, and are promising vaccine
candidates. One member of the Tpr family, TprK,
has been demonstrated by us to undergo antigenic
variation; studies related to the immunological
relevance and molecular mechanism of this
variation are ongoing. Our work to date has
indicated that the protective immune response to
Treponema pallidum is mediated by Thl-type CD4+
lymphocytes and infiltrating macrophages. Ongoing
projects in the laboratory include the cloning and
characterization of major T cell antigens of T.
pallidum and investigation of cytokine induction by
these antigens. The laboratory is also working to
identify the surface molecules that are targets of
opsonization and to define the kinetics of and
requirements for bactericidal activity by
macrophages. Many of the projects described
above involve collaborations with Drs. Arturo
Centurion-Lara and Lorenzo Giacani. Additionally,
our laboratory is involved in studies of clinical
aspects of syphilis. We know that invasion of the
central nervous system by T. pallidum occurs in the
early weeks of infection. With Dr. Christina Marra
(Neurology), the laboratory is exploring the
molecular basis for neuroinvasion, the immunologic
response to T. pallidum within the CNS, and the
efficacy of recommended therapy for CNS syphilis
in immunocompetent and HIV-infected patients.
Other studies involve the investigation of emerging
macrolide resistance and development of a
molecular typing method for T. pallidum.

Centurion-Lara A, LaFond RE, Hevner K, Godornes
C, Molini BJ, Van Voorhis WC, Lukehart SA. Gene
conversion: a mechanism for generation of
heterogeneity in the tprK gene of Treponema
pallidum during infection. Molec Micro 52:1579-96,
2004.

Lukehart SA, Godornes C, Molini BJ, Sonnett P,
Hopkins S, Mulcahy F, Engelman J, Mitchell SJ,
Rompalo AM, Marra CM, Klausner JD. Macrolide
resistance in Treponema pallidum in the United
States and Ireland. New Eng J Med 351:154-8,
2004.

Marra CM, Maxwell CL, Tantalo LC, Sahi SK,
Lukehart SA. Normalization of Serum RPR Predicts
Normalization of Cerebrospinal Fluid and Clinical
Abnormalities After Treatment for Neurosyphilis.
Clin Infect Dis.; 47: 893-9, 2008

Deitsch KW, Lukehart SA, Stringer JR. Common
strategies for antigenic variation by bacterial, fungal
and protozoan pathogens. Nat Rev Micro. 7: 493-
503, 2009.

Giacani L, Godornes C, Puray-Chavez M, Guerra-
Giraldez C, Tompa M, Lukehart SA, Centurion-Lara
A. TP0262 is a modulator of promoter activity of tpr



Subfamily Il genes of Treponema pallidum subsp.
pallidum. Mol Microbiol. 72(5):1087-99, 2009

Christina M. Marra, M.D.

Professor of Neurology and Adjunct Professor
of Medicine

| am Board Certified in Neurology. After my
Neurology training, | completed a fellowship in
Infectious Diseases. The focus of my research is on
clinically relevant problems that relate to infections
of the nervous system. My laboratory-based work
centers on syphilis and neurosyphilis. We began a
study of neurosyphilis in1996. Broadly stated, the
goal of the project is to identify which patients with
syphilis are at increased risk for neurosyphilis, to
identify means to better diagnose neurosyphilis in
HIV-infected patients, and to determine the best
ways to assess the success of neurosyphilis
treatment.

Part of our work has focused on identifying
molecular differences in strains of Treponema
pallidum (the bacterium that causes syphilis). As we
are able to identify individual syphilis strains, we
can examine changes in circulating organisms over
time in Seattle. We are also studying whether there
is an association between the clinical
manifestations of syphilis, including central nervous
system (CNS) disease, and strain type.

| participate in clinical research studies on
neurological complications of HIV conducted by the
UW AIDS Clinical Trials Unit, which is part of the
national AIDS Clinical Trials Group. These studies
address the pathophysiology of HIV-associated
neurological diseases, as well as treatment and
prognosis. | have been particularly interested in the
role of CNS penetration of antiretrovirals in
treatment of HIV-associated cognitive impairment.
Clinically, I have cared for HIV-infected people with
neurological problems since 1988. | also attend on
the Neurology in-patient service and in Neurology
clinic at Harborview.

Scheld WM, Whitley RJ, Marra CM (EdSs).
Infections of the Central Nervous System, Third
Edition. Philadelphia. Lippincott, Williams and
Wilkins;2004.

Tantalo LC, Lukehart SA, Marra CM. Treponema
pallidum strain-specific differences in neuroinvasion
and clinical phenotype in a rabbit model. J Infect
Dis 2005;191:75-80.

Marra CM, Colina AP, Godornes C, Tantalo LC,
Puray M, Centurion-Lara A, et al. Antibiotic
selection may contribute to increases in macrolide-
resistant Treponema pallidum. J Infect Dis
2006;194(12):1771-1773.
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Marra CM, Maxwell CL, Collier AC, Robertson K,
Imrie A. Interpreting cerebrospinal fluid pleocytosis
in HIV in the era of potent antiretroviral therapy.
BMC Infect Dis 2007.

Marra CM, Maxwell CL, Tantalo LC, Sahi SK,
Lukehart SA. Normalization of serum RPR predicts
normalization of cerebrospinal fluid and clinical
abnormalities after treatment for neurosyphilis. Clin
Infect Dis 2008;47:893-9.

Tunkel AR, Glaser CA, Bloch KC, Sejvar JJ, Marra
CM, Roos KL, Hartman BJ, Kaplan SL, Scheld WM,
Whitley RJ; Infectious Diseases Society of America.
The management of encephalitis: clinical practice
guidelines by the Infectious Diseases Society of
America. Clin Infect Dis. 2008;47:303-27.

Marra CM, Zhao Y, Clifford DB, et al. Impact of
combination antiretroviral therapy on cerebrospinal
fluid HIV RNA and neurocognitive performance.
AIDS 2009.

Jeanne M. Marrazzo, M.D., M.P.H.

Associate Professor of Medicine

Current research is centered in several areas: the
molecular epidemiology of vaginal flora, including
bacterial vaginosis (BV), and role of newly defined
bacteria in the pathogenesis and diagnosis of BV;
application of molecular approaches to clarifying
the etiology and epidemiology of sexually
transmitted diseases (STD)-related syndromes;
evaluation of vaginal and oral pre-exposure
prophylaxis (PrEP) for prevention of HIV acquisition
in African women; STD, cervical neoplasia and BV,
in women who report sex with women (WSW); and
clinical aspects and epidemiology of genital
chlamydial infections. Our work has expanded the
microbiologic spectrum of BV-associated
organisms, and we are now planning to study
predictors of infection with these bacteria, their role
in diagnosis of vaginal infections, the host immune
response in BV, and potential reservoirs (including
male partners) that may help explain BV's
association with specific sexual practices. The
major objectives of work related to HIV PrEP is to
evaluate the effectiveness of oral vs. vaginally
delivered antiretroviral medications in preventing
HIV acquisition in young HIV-uninfected women in
sub-Saharan Africa. Research related to C.
trachomatis seeks to assess the relationship of this
pathogen to clinically evident cervicitis, and define
epidemiology in and prevention approaches to
understudied, vulnerable populations.
Collaborators in these efforts include Dr. David
Fredricks, Dr. Jared Baeten, and Dr. Connie
Celum.



Marrazzo JM, Antonio M, Agnew K, Hillier SL.
Distribution of genital Lactobacillus strains shared
by female sex partners. J Infect Dis
2009;199(5):680-3.

Fredricks DN, Fiedler TL, Thomas KK, Mitchell CM,
Marrazzo JM. Changes in vaginal bacterial
concentrations with intravaginal metronidazole
therapy for bacterial vaginosis as assessed by
guantitative PCR. J Clin Microbiol 2009; 47(3):721-
6.

Marrazzo JM, Thomas KK, Fiedler TL, et al.
Relationship of specific vaginal bacteria and
bacterial vaginosis treatment failure in women who
have sex with women. Ann Intern Med
2008;149(1):20-8.

Gorgos LM, Fine D, Marrazzo JM. Chlamydia
positivity in American Indian/ Alaska Native women
screened in Family Planning clinics, 1997-2004. Sex
Transm Dis 2008;35(8):753-7.

Marrazzo JM, Wiesenfeld HC, Murray PJ, et al. Risk
factors for cervicitis among women with bacterial
vaginosis. J Infect Dis 2006;193:617-24.

Fredricks DN, Fiedler TL, Marrazzo JM. Molecular
identification of bacteria associated with bacterial
vaginosis. N Engl J Med 2005;353:1899-911.

R. Scott McClelland, M.D., M.P.H.

Associate Professor of Medicine, Epidemiology,
and Global Health

Dr. McClelland leads the Mombasa HIV/STD
Research Site and the associated Mombasa
Female Sex Workers Cohort, established in 1993.
His research focuses on HIV epidemiology and
prevention in high-risk women. This includes both
primary prevention strategies for reducing the risk
of HIV acquisition in seronegative women and
secondary prevention aimed at reducing
infectiousness and risk behavior in women living
with HIV.

Dr. McClelland is the PI for the NIAID grant,
“Antiretroviral Medications and HIV-1 Infectivity in
Women.” This grant supports series of studies
evaluating the time course, magnitude, and
durability of genital HIV-1 suppression among
women initiating and continuing antiretroviral
therapy (ART). The study also seeks to identify risk
factors for genital HIV-1 shedding among women
receiving ART, including adherence, resistance,
CD4 count, viral load, STls, and hormonal
contraception. In addition, the study will evaluate
changes in sexual risk behavior among women on
ART.
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Dr. McClelland is also the Protocol Chair for a
Sexually Transmitted Infections Clinical Trials
Group funded study entitled, “Preventing Vaginal
Infections (PVI Study).” This double-blind,
randomized trial will evaluate the efficacy of
monthly treatment with topical metronidazole and
fluconazole co-formulated suppositories versus
placebo for preventing vaginal infections in HIV-1-
seronegative women. Vaginal infections have been
associated with increased risk for HIV-1 acquisition,
and may account for a high population attributable
risk of HIV-1 infection. This trial will utilize data
collection at 2-3 sites in Africa, and is expected to
initiate enrollment in early 2010.

Additional work ongoing at the Mombasa field site
includes: (1) Studies of the virological and
immunological changes that occur during acute and
chronic HIV-1 infection in collaboration with Dr.
Julie Overbaugh. (2) Studies using nucleic acid
amplification techniques for characterization of
vaginal flora populations in collaboration with Dr.
David Fredricks. A new study utilizing molecular
techniques to evaluate the association between
vaginal flora and HIV-1 acquisition is expected to
initiate field work in late 2009.

McClelland RS, Lavreys L, Hassan WM, Mandaliya
K, Ndinya-Achola JO, Baeten JM. Vaginal washing
and increased risk of HIV-1 acquisition among
African women: A 10-year prospective study. AIDS
2006, 20:269-273.

McClelland RS, Hassan WM., Lavreys L,
Richardson BA, Mandaliya K, Ndinya-Achola J,
Jaoko W, Kurth AE, Baeten JM. HIV-1 acquisition
and disease progression are associated with
decreased high-risk sexual behaviour among
Kenyan female sex workers. AIDS 2006; 20:1969-
1973.

McClelland RS, Sangaré L, Hassan WM, Lavreys,
L, Mandaliya K, Kiarie J, Ndinya-Achola J, Jaoko
W, Baeten JM. Infection with Trichomonas vaginalis
increases the risk for HIV-1 acquisition. J Infect Dis.
2007; 195:698-702.

Graham SM, Holte SE, Peshu NM, Richardson BA,
Panteleeff DD, Jaoko WG, Ndinya-Achola JO,
Mandaliya KN, Overbaugh JM, McClelland RS.
Initiation of antiretroviral therapy leads to a rapid
decline in cervical and vaginal HIV-1 shedding.
AIDS. 2007; 21:501-507.

McClelland RS, Richardson BA, Hassan WM,
Chohan V, Lavreys L, Mandaliya K, Kiarie J, Jaoko
W, Ndinya-Achola J, Baeten JM, Kurth AE, Holmes
KK. Improvement of vaginal health for Kenyan
women at risk for acquisition of human
immunodeficiency virus type 1: Results of a



randomized trial. J Infect Dis. 2008; 197:1361-
1368.

M. Juliana McElrath, M.D., Ph.D.

Professor of Medicine

Member, Fred Hutchinson Cancer Research
Center

Dr. McElrath's laboratory research is focused on
the identification and characterization of cellular
immune responses that may provide protection
against HIV infection or disease. Her studies entail
understanding immune responses in persons who
demonstrate unique control of infection through
cohort studies in Seattle and internationally. A
major aspect of her studies is to apply these
mechanisms of HIV control to HIV vaccine
development. Specific questions under current
investigation include: (1) What components of T cell
immunity elicited early in HIV-1 infection contribute
to the control of HIV-1 disease? (2) Do T cell
immune responses play a role in resistance to HIV-
1 infection in persons repeatedly exposed by sexual
contact? (3) What is the contribution of antigen-
specific mucosal T cells in protecting against HIV-1
exposure? (4) What elements of immunity correlate
with protection against HIV-1 infection by
vaccination? And 5) How can innate immunity
contribute to improved vaccine design. These
studies are performed in collaboration with Drs.
Connie Celum, Larry Corey, Steve Self, Tuofu Zhu,
James Mullins, Florian Hladik and Steve De Rosa.

McElrath MJ, De Rosa SC, Moodie Z, et al. HIV-1
vaccine-induced immunity in the test-of-concept
Step Study: a case-cohort analysis. Lancet. 2008
Nov 29;372(9653):1894-905.

Hladik F, McElrath MJ. Setting the stage: host
invasion by HIV. Nat Rev Immunol. 2008
Jun;8(6):447-57.

Cao J, McNevin J, McSweyn M, Liu Y, Mullins JI,
McElrath MJ. Novel cytotoxic T-lymphocyte escape
mutation by a three-amino-acid insertion in the
human immunodeficiency virus type 1 p6Pol and
p6Gag late domain associated with drug resistance.
J Virol. 2008 Jan;82(1):495-502.

Hladik F, Sakchalathorn P, Ballweber L, Lentz G,
Fialkow M, Eschenbach D and McElrath MJ. Initial
events in establishing vaginal HIV-1 entry and
infection. Immunity 2007; 26:257-270.

Speelmon EC, Livingston-Rosanoff D, Li SS, Vu Q,
Bui J, Geraghty DE, Zhao LP, and McElrath MJ.
Genetic association of the antiviral restriction factor
TRIM5alpha with human immunodeficiency virus
type 1 infection. J Virology 2006; 80: 2463-71.
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Horton H, Frank |, Baydo R, Jalbert E, Penn J,
Wilson S, McNevin JP, McSweyn M, Lee D, Huang
Y, De Rosa SC, and McElrath MJ. Preservation of
T cell proliferation restricted by protective HLA
alleles is critical for immune control of HIV-1
infection. J Immunology 2006; 177:7406-7415.

Samuel I. Miller, M.D.

Professor of Medicine

The Miller laboratory is focused on defining the
molecular basis of bacterial pathogenesis and
interactions with eukaryotic cells. The laboratory
has a particular interest in bacterial interactions with
innate immunity. This work involves the use of
animal and tissue culture (mice, macrophages,
epithelial cells) models of infection. Research
interests include Salmonellae-induced typhoid fever
and gastroenteritis, bacterial dysentery caused by
Shigella spp and E. coli O157, the chronic
Pseudomonas airway disease of cystic fibrosis
patients, and Gram-negative organisms important
to biodefense, including Francisella tularensis,
Burkholderia spp. and the plague bacillis Yersinia
pestis.

The lab is organized into research groups focusing
on the study of: (1) The effect of bacterial type Il
effector proteins on mammalian cells; (2) The
assembly and regulation of the type Il secretion
system of Salmonella typhimurium, which
translocates proteins into mammalian cells on
contact; (3) The environmental remodeling of the
gram-negative bacterial surface that occurs when
bacteria infect host tissues; (4) The characterization
of the phenotypic adaptation of Pseudomonas
aeruginosa to the unique environmental niche of
the CF airway; (5) Analysis of bacterial genes and
proteins using bioinformatics; (6) Development of
new antimicrobial compounds inhibiting pathogenic
factors; (7) Understanding sensing and signaling by
bacterial receptors, particularily the PhoQ protein
of Salmonella; and (8) the development of methods
to study the diversity of human susceptibility to
bacterial infection. Current projects organized by
group include the study of: (1) Salmonellae
translocated effectors (which are delivered across
the phagosome membrane and recruited to the
actin cytoskeleton, nucleus, and phagosome) and
function as glycerol cholesterol transferases,
guanine nucleotide exchange factors, and ubiquitin
ligases; (2) Assembly and structure-function of the
type 1l secretion system needle complex of S.
typhimurium; (3) Analysis of bacterial membrane
remodeling that occurs in environmental conditions
typical of infection (4) Analysis of Pseudomonas
aeruginosa adaptation during CF with special
attention to loss of regulatory genes that confer a
metabolic advantage for growth; (5) Bioinformatic
analysis, DNA sequencing and comparison of
Gram-negative bacterial genomes of outbreak
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strains responsible for diarrheal disease; (6)
Screening and characterization of specific
molecules that target the secretin component of
bacterial type Il and type Il secretion systems; (7)
Using NMR and crystallography to define molecular
mechanisms by which PhoQ responds to
antimicrobial peptides and low pH; and (8)
Development of in vitro assays as surrogates to
measure human susceptibility to infection.

Kulasekara BR, Jacobs M, Zhou Y, Wu Z, Sims E,
Saenphimmachak C, Rohmer L, Ritchie JM, Radey
M, McKevitt M, Freeman TL, Hayden H, Haugen E,
Gillett W, Fong C, Chang J, Beskhlebnaya V,
Waldor MK, Samadpour M, Whittam TS, Kaul R,
Brittnacher M, Miller SI.

Infect Immun. Analysis of the genome of the
Escherichia coli 0157:H7 2006 spinach-associated
outbreak isolate indicates candidate genes that
may enhance virulence.2009 Jun 29.

Spreter T, Yip CK, Sanowar S, André |, Kimbrough
TG, Vuckovic M, Pfuetzner RA, Deng W, Yu AC,
Finlay BB, Baker D, Miller Sl, Strynadka NC. A
conserved structural motif mediates formation of
the periplasmic rings in the type Il secretion
system.Nat Struct Mol Biol. 2009 May;16(5):468-76.
Epub 2009 Apr 26.

Ohlson MB, Huang Z, Alto NM, Blanc MP, Dixon
JE, Chai J, Miller SI. Structure and function of
Salmonella SifA indicate that its interactions with
SKIP, SseJ, and RhoA family GTPases induce
endosomal tubulation. Cell Host Microbe. 2008 Nov
13;4(5):434-46.

Dennis C. Ko , Kajal P. Shukla , Christine Fong ,
Michael Wasnick , Mitchell J. Brittnacher , Mark M.
Wourfel , Tarah D. Holden , Grant E. O'Keefe , Brian
Van Yserloo , Joshua M. Akey and Samuel I. Miller
A Genome-wide In Vitro Bacterial-Infection Screen
Reveals Human Variation in the Host Response
Associated with Inflammatory Disease
10.1016/j.ajhg.2009.07.012

Hoffman LR, Kulasekara HD, Emerson J, Houston
LS, Burns JL, Ramsey BW, Miller SI.
Pseudomonas aeruginosa lasR mutants are
associated with cystic fibrosis lung disease
progression. J Cyst Fibros. 2009 Jan;8(1):66-70.
Epub 2008 Oct 29.

Felise HB, Nguyen HV, Pfuetzner RA, Barry KC,
Jackson SR, Blanc MP, Bronstein PA, Kline T,
Miller SI. An inhibitor of gram-negative bacterial
virulence protein secretion. Cell Host Microbe. 2008
Oct 16;4(4):325-36.

Prost LR, Daley ME, Bader MW, Klevit RE, Miller
Sl. The PhoQ histidine kinases of Salmonella and
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Pseudomonas spp. are structurally and functionally
different: evidence that pH and antimicrobial
peptide sensing contribute to mammalian
pathogenesis.Mol Microbiol. 2008 Jul;69(2):503-19.

Ernst RK, Moskowitz SM, Emerson JC, Kraig GM,
Adams KN, Harvey MD, Ramsey B, Speert DP,
Burns JL, Miller SI. Unique lipid a modifications in
Pseudomonas aeruginosa isolated from the airways
of patients with cystic fibrosis. J Infect Dis. 2007
Oct 1;196(7):1088-92. Epub 2007 Aug 22.

Haraga A, West TE, Britthacher MJ, Skerrett SJ,
Miller SI. Burkholderia thailandensis as a model
system for the study of the virulence-associated
type Il secretion system of Burkholderia
pseudomallei. Infect Immun. 2008
Nov;76(11):5402-11. Epub 2008 Sep 8.

Stephen L. Moseley, Ph.D.

Professor of Microbiology

Our laboratory is studying a family of fimbrial
adhesins of Escherichia coli associated with
diarrheal diseases and urinary tract infections. The
Dr family of adhesins recognizes decay
accelerating factor (DAF), type IV collagen, and
carcinoembryonic antigen-related cell adhesion
molecules (CEACAMS) as receptors. We are
carrying out genetic, biochemical, structural, and
evolutionary analyses of receptor binding by these
adhesins. DAF and CEACAMSs have important
functions related to complement regulation, cell
adhesion, and signal transduction. We are seeking
to understand how bacterial adhesin binding to
these molecules affects the normal cellular
functions of the molecules, and how the
simultaneous engagement of two signaling
molecules by a single adhesin molecule might
provoke unique responses contributing to
pathogenesis. Another project in the laboratory is
focused on a novel ADP-ribosylating toxin, SpyA, of
Streptococcus pyogenes. We are carrying out
structure-function and pathogenesis studies of this
toxin. Our collaborators include Dr. Ann Stapleton
and Dr. Evgeni Sokurenko.

Korotkova, N., Cota, E., Lebedin, Y., Monpouet, S.,
Guignot, J., Servin, A.L., Matthews, S., Moseley,
S.L. A subfamily of Dr adhesins of Escherichia coli
bind independently to decay-accelerating factor and
the N-domain of carcinoembryonic antigen. J. Biol.
Chem. 2006; 281:29120-30.

Korotkova, N., Chattopadhyay, S., Tabata, T.A.,
Beskhlebnaya, V., Vigdorovich, V., Kaiser, B.K.,
Strong, R.K., Dykhuizen, D.E., Sokurenko, E.V.,
Moseley, S.L. Selection for functional diversity
drives accumulation of point mutations in Dr
adhesins of Escherichia coli. Mol. Microbiol. 2007;
64:180-94.
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Korotkova, N., Yang, Y., Le Trong, I., Cota, E.,
Demeler, B., Marchant, J., Thomas, W.E.,
Stenkamp, R.E., Moseley, S.L., and Matthews, S.
Binding of Dr adhesins of Escherichia coli to
carninoembryonic antigen triggers receptor
dissociation. Mol. Microbiol. 2008; 67:420-434.

Korotkova, N., Yarova-Yarovaya, Y., Tchesnokova,
V., Yazvenko, N., Carl. M.A,, Stapleton, A.,E.,
Moseley, S.L. Escherichia coli DraE adhesin-
associated bacterial internalization by epithelial
cells is promoted independently by decay-
accelerating factor and carcinoembryonic antigen-
related cell adhesion molecule binding and does
not require the DraD invasin. Infect. Immun.
2008;76:3869-80.

James Mullins, Ph.D.

Professor of Microbiology

The Mullins laboratory uses the techniques of
molecular, computational, and virus biology to
provide basic insights into the HIV-human host
relationship. Our goals are to assist the fight
against AIDS by gaining insight into the
establishment of infection and the development of
the disease in order to assist creation of effective
vaccines and to refine therapies. Current effort
utilizes a variety of techniques to define and
understand the implications of HIV's extraordinary
evolutionary rate and ensuing genetic diversity as
well as testing new approaches to vaccine
immunogen design. These techniques include
virology, molecular biological and statistical analysis
of nucleotide sequences. Collaborators include Drs.
Corey, McElrath, Collier, Horton, Mittler, Zhu,
Gottlieb, Lingappa and Celum.

Rolland, M., Nickle, D.C., and Mullins, J.I. 2007 A
new, core elements approach to vaccine
immunogen design. PLoS Pathogens, 3:e157

Nickle, D. C., N. Jojic, D. Heckerman, V. Jojic, D.
Kirovski, M. Rolland, S. Kosakovsky Pond, and J. I.
Mullins. 2008. Comparison of immunogen designs
that optimize peptide coverage. PLoS
Computational Biology 4(1): e25
doi:10.1371/journal.pcbi.0040025

Herbeck, J. T., G. S. Gottlieb, Z. Hu, X. Li, R.
Detels, J. Phair, C. R. Rinaldo, L. P. Jacobson, J.
B. Margolick, and J. I. Mullins, 2008. Lack of
Evidence for Changing Virulence of HIV-1 in North
America: An Analysis of Greater than 20 Years of
Observation in the MACS Cohort, PLoS One 3(2):
e1525. doi:10.1371/journal.pone.0001525

Gottlieb, G. S., L. Heath, D. C. Nickle, K. C. Wong,
S. Leach, B. Jacobs, S. Gezahegne, A. van 't Woult,
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J. B. Margolick, and J. I. Mullins. 2008. HIV-1
Variation Prior to Seroconversion in Men Who Have
Sex with Men: Analysis of Acute/Early HIV Infection
in the MACS, J. Inf. Diseases 197(7): 1011-5.

Rousseau, C. M., Daniels, M. G., Carlson, J.,
Kadie, C., Crawford, H., Prendergast, A., Matthews,
P., Payne, R., Rolland, M., Raugi, D. N., Maust, B.
S., Learn, G. H., Nickle, D. C., Coovadia, H.,
Ndung'u, T., Frahm, N., Brander, C., Walker, B. D.,
Goulder, P. J. R., Bhattacharya. T., Heckerman, D.
E., Korber, B. T., Mullins, J. I. 2008. HLA Class-I
Driven Evolution of Human Immunodeficiency Virus
Typel Subtype C: Immune Escape And Viral Load.
J. Virol. EPub 2008/04/25

Liu, Y, Curlin, M., Diem, K. Zhao, H., Ghosh, A. K.,
Zhu, H., Maenza, J., Woodward, A. S., Stevens, C.
E., Stekler, J. S., Collier, A. C., Genowati, |, Deng,
W, Zioni, R, Corey, L, Zhu, T, Mullins, J.I. 2008.
Env length and N-linked glycosylation following
transmission of Human Immunodeficiency Virus
Type 1 subtype B viruses. Virology 374:229-233.

Coetzer, M., R. Nedellec, J. Salkowitz, S.
McLaughlin, Y. Liu, L. Heath, J. I. Mullins, and D. E.
Mosier. 2008. Evolution of CCR5 Use Before and
During Coreceptor Switching. J. Virol. 82:11758-66

Frahm, N., D. C. Nickle, C. H. Linde, D. E. Cohen,
R. Zuniga, A. Lucchetti, T. Roach, B. D. Walker, T.
M. Allen, B. T. Korber, J. I. Mullins, and C. Brander.
2008. Increased detection of HIV-specific T cell
responses by combination of central sequences
with comparable immunogenicity. AIDS 22:447-56.

Troyer RM, McNevin JP, Liu Y, et al. Variable
Fitness Impact of HIV-1 Escape Mutations to
Cytotoxic T Lymphocyte (CTL) Response. PLoS
Pathogens 2009:5: e1000365.

Julie Overbaugh, Ph.D.

Member, Fred Hutchinson Cancer Research
Center

The emphasis of research in Dr. Overbaugh's
laboratory is the study of retrovirus biology,
particularly the biology of HIV-1. A long-term goal of
the research is to define the characteristics of virus
variants that are transmitted, and to understand the
interplay of subsequent viral variation in persistent
infection and pathogenesis in the host. Dr.
Overbaugh's group has shown in the SIV model
that changes in viral envelope protein that evolve
during the course of disease alter the ability of host
neutralizing antibodies to recognize the virus. Such
escape mutants replicate to much higher levels in
the host and drive disease progression. Studies of
HIV-1 infection in humans also focus on how
changes in envelope may affect the properties of
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the virus and contribute to viral transmission,
persistence, and pathogenesis. These population-
based studies are performed in collaboration with
Drs. John-Stewart and McClelland using samples
from Kenyan cohorts. These studies include
analysis of viruses transmitted vertically from a
mother to her infant, as well as sexually, during
heterosexual contact. Dr. Overbaugh collaborates
with Drs. Farquhar, John-Stewart, McClelland and
Richardson.

Piantadosi, A., Chohan. B., Chohan, V.,
McClelland, R. S. and Overbaugh, J. " Chronic
HIV-1 Infection Frequently Fails to protect Against
Superinfection" SPLos Pathogens, 2007.

Lehman, D.A., Chung, M.H., John-Stewart, G.C.,
Richardson, B.A., Kiarie, J., Kinuthia, J.,
Overbaugh, J. “HIV-1 persists in breast milk cells
despite antiretroviral treatment to prevent mother-
to-child transmission” AIDS 22(12): 1475-1485,
2008.

Blish, C. A, Dogan, O. C., Derby, N. R., Nguyen,
M. A., Choahn, B., Richardson, B. A. and
Overbaugh, J. “Human immunodeficiency virus
type 1 superinfection occurs despite relatively
robust neutralizing antibody responses” J. Virol. 82:
12094-12103, 2008.

Piantadosi, A., Panteleef, D., Blish, C. A., Baeten,
J. M., Jaoko, W. McClelland, R. S. and Overbaugh,
J. “Neutralizing Antibody Breadth is Affected by
Factors Early in Infection, but Does Not Influence
Disease Progression” J. Virol., In press, 2009.

Dorothy Patton, Ph.D.

Professor of Obstetrics and Gynecology

The Patton Lab utilizes several macaque models to
study the pathogenesis, treatment and prevention
of chlamydial infections. First, the role of the topical
microbicides in prevention of sexual transmission of
Chlamydia is investigated in both vaginal or rectal
flora, changes in the vaginal, cervical, and rectal
epithelial tissues, and efficacy in preventing
chlamydial infection, both cervical and rectal.
Recently, efficacy in preventing Trichomonas
vaginalis has been added to the vaginal model.

The development of a microbicidal gel which
women could use intravaginally or rectally would
provide a much needed female-controlled means of
STI prevention. We have also initiated studies
examining the effects of post coital events and their
effects on the cervicovaginal environment. Next,
we will assess the effects of topical microbicide use
with coital activity. Second, the macaque model of
pelvic inflammatory disease (PID) models upper
genital tract disease resulting from ascending
cervical infection. This model has been used to
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evaluate antibiotic and anti-inflammatory treatments
for existing chlamydial disease, the immunologic
responses to chlamydia, and genetic predisposition
to PID. The model is also evaluating safety,
immunogenicity and protective efficacy of a number
of C. trachomatis vaccine candidates. A new focus
of this model is to investigate immunologic factors
including the role of Toll-like receptors, which may
contribute to ascending versus local cervical
chlamydial genital tract infection. Third, the
salpingeal auto transplant ("pocket") model is being
used to evaluate the role of various chlamydial
antigens and of host immune factors (cytokines) in
evoking the typical delayed-type hypersensitivity
(DTH) response seen n PID. In collaborations with
Dr. W. Van Voorhis and Dr. W. Stamm, we have
shown that chlamydial heat shock protein 60
(cHSP60) is a major factor eliciting the DTH
response in salpingeal tissues. This finding
suggests that the immunologic response seen in
PID, a TH1 cytokine pattern, may be one of the
host factors that exacerbates the disease by
encouraging production of cHSP60. In
collaboration with Dr. Patricia Totten, the
autotransplant model is also being used to
investigate the pathogenesis of Mycoplasma
genitalium infection. All studies in the research
program are aimed at improving women's
reproductive health care, and ultimately eradicating
chlamydial infection.

Coleman J, Hitti J, Coombs R, Lockhart D,
Mwachari C, Bukusi E, Gausman R, Jensen S,
Patton D, Cohen C. Infectious correlates of HIV-1
shedding in the female upper and lower genital
tracts. AIDS 21(6):755-759, 2007.

Patton DL, Cosgrove Sweeney YT, Balkus JE,
Rohan LC, Moncla BJ, Parniak MA, Hillier SL.
Preclinical safety assessments of UC781 anti-HIV
topical microbicide formulations. Antimicrobial
Agents & Chemotherapy 51(5):1608-1615, 2007.

Vincent KL, Bell BA, Rosenthal SL, Stanberry LR,
Bourne N, Cosgrove-Sweeney YT, Patton DL,
Montamedi M. Application of optical coherence
tomography for monitoring changes in cervico
vaginal epithelial morphology in Macaques:
Potential for assessment of microbicide safety. Sex
Trans Dis 35(3):269-75, 2008.

Patton DL, Cosgrove Sweeney YT, Paul KJ. A
summary of preclinical topical microbicide vaginal
safety and Chlamydial efficacy evaluations in a
pigtailed Macaque model. Sex Trans Dis
35(10):889-97, 2008.

Patton DL, Cosgrove Sweeney YT, Paul KJ. A
summary of preclinical topical microbicide rectal
safety and efficacy evaluations in a pigtailed
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macaque model. Sex Trans Dis 36(6):350-56,
20009.

Miyairi I, Ramsey KH, Patton DL. Duration of
untreated Chlamydia infection and factors
associated with clearance: Review of animal
studies. J Infect Dis Submitted.

Paul Pottinger, M.D.

Assistant Professor of Medicine

Dr. Pottinger is an Assistant Professor in the ID
Division’s Clinician-Educator Pathway. He is
Associate Director of the ID Training Program,
where his efforts focus on optimizing the training
experience for the first-year ID fellows. He also
directs the Antimicrobial Stewardship Program at
UWMC, which aims to improve the use of anti-
infective medications for the complex and
heterogeneous patient population there. He also
directs the UWMC Tropical Medicine & General ID
clinic, which brings ID fellows into contact with a
broad variety of infectious diseases, including
illnesses among returning travelers, solid organ
transplant recipients, and congenitally
immunosuppressed patients. He attends on the
UWMC inpatient General ID consult service, Solid
Organ Transplantation ID consult service, Seattle
Cancer Care Alliance ID Consult service, and
General Medicine Ward service. He is the author
of textbook chapters, monographs, and abstracts
dedicated to topics in general ID. He is a reviewer
for the IDSA Journal Club. He teaches a variety of
courses at the School of Medicine, and delivers
approximately 40 formal lectures per year to
students, residents, fellows, and attending. He has
earned a reputation as an outstanding teacher, and
has won the Beeson Housestaff Teaching Award.

Lalita Ramakrishnan, M.D., Ph.D.

Professor of Microbiology, Medicine and
Immunology

Our laboratory studies the pathogenesis of
tuberculosis and is interested in the host and
pathogen contributions to mycobacterial
persistence which is accompanied by the
development and maintenance of granulomatous
infection. We study Mycobacterium marinum, a
human and fish pathogen (and a close genetic
relative of M. tuberculosis) in its natural host the
zebrafish. The developing zebrafish is an ideal
model host as it is optically transparent and
amenable to genetics and small molecule screens.
We can view in real-time the cellular events leading
to granuloma formation and assess the contribution
of individual host and pathogen determinants to
discrete steps in the process. We have identified
new host determinants that impact susceptibility to
tuberculosis by conducting forward genetic screens.

Similarly, we are trying to understand bacterial
virulence determinants and determinants of long-
term persistence by using bacterial mutants and
inducible fluorescence reporters again taking
advantage or our unigue animal models. We have
developed the zebrafish as a platform for
tuberculous drug discovery. Finally, we find that the
zebrafish can also be used as a model organism to
study other bacterial pathogens.

J.M. Davis, D. Haake, L. Ramakrishnan. 2009.
Leptospira interrogans stably infects zebrafish in
embryos, altering phagocyte behavior and homing
to specific tissues. PL0oS Neg Trop Dis, 3:e463

M. Brannon, J. M. Davis, C. Hall, P. Crozier, J. R.
Mathias, A. Huttenlocher, L. Ramakrishnan and S.
Moskowitz. 2009. Pseudomonas aeruginosa Type
11l secretion system interacts with phagocytes to
modulate systemic infection of zebrafish embryos.
Cell Microbiol, 11:755-768

J.M. Davis and L. Ramakrishnan. 2009. The role
of the granuloma in the expansion and
dissemination of early tuberculous infection. Cell
136:37-49

H. Clay, HE Volkman and L. Ramakrishnan. 2008.
TNF signaling mediates resistance to mycobacteria
by inhibiting bacterial growth and macrophage
death but is not required for tuberculous granuloma
formation. Immunity 29:283-294.

L. E. Connolly, P.H. Edelstein and L.
Ramakrishnan. 2007. Why is long-term drug
treatment needed to cure tuberculosis? PL0S
Medicine 4:e120. Research in Translation Article

Henry Rosen, M.D.

Professor and Associate Chair for Research,
Department of Medicine

The Rosen laboratory focuses on understanding
interactions between bacteria and human
neutrophils. Recent emphasis has been on using
the bacterial response to neutrophil phagocytosis
(mRNA expression profiles) to reflect bacterial
prioritization of the multifactorial threats to microbial
survival within the neutrophil phagosome.
Upregulated genes are used to identify systems
that may be important for microbial survival under
these conditions. Targeted gene deletions are the
used to evaluate the importance of the gene
products for microbial survival in neutrophils and
virulence in a murine infection model. Dr. Rosen
collaborates with Dr. Klebanoff.

Rosen H, Crowley JR and Heinecke JW. Human
neutrophils use the myeloperoxidase-hydrogen



peroxide-chloride system to chlorinate but not
nitrate bacterial proteins during phagocytosis. J Biol
Chem 2002; 277:30463-8

Staudinger BJ, Oberdoerster MA, Lewis PJ and
Rosen H. mRNA expression profiles for Escherichia
coli ingested by normal and phagocyte oxidase-
deficient human neutrophils. J Clin Invest 2002;
110:1151-63

Rosen H. Bacterial responses to neutrophil
phagocytosis. Curr Opin Hematol 2004; 11:1-6

Rosen H, Lewis PJ and Nitzel CM. Neutrophil
microbicidal activity: screening bacterial mutants for
survival after phagocytosis using quantitative PCR.
Jpn J Infect Dis 2004; 57:S19-21

Navarre W, Porwollik S, Wang Y, McClelland M,
Rosen H, Libby S, Fang F. Selective Silencing of
Foreign DNA with Low GC Content by the H-NS
Protein in Salmonella. Science 2006; 1-7, 313:236-
8

Amory J, Rosen H, Sukut C, Wallace F, Saints S.
Clinical problem-solving. A jaundiced eye. N. Engl.
J. Med. 2006; 354:1516-1520

Johnson J., Clabots C., and Rosen H. Effect of
inactivation of the global oxidative stress regulator
oxyR on the colonization ability of Escherichia coli
01:K1:H7 in a mouse model of ascending urinary
tract infection. Infect. Immun. 2006; 74:461-468

Yi W., Rosen H., Madtes D., Shao B., Martin T.R.,
Heinecke J., Myeloperoxidase inactivates TIMP-1
by oxidizing its N-terminal cysteine residue: An
oxidative mechanism for regulating proteolysis
during inflammation. J. Biol. Chem. 2007;
282:31826-31834

Craig E. Rubens, M.D., Ph.D.

Professor of Pediatrics and Microbiology,
Executive Director, Global Alliance to Prevent
Prematurity and Stillbirth

Dr. Rubens has a long-standing research program
on the molecular pathogenesis of bacterial perinatal
infections. Group B streptococci (GBS) are a major
cause of perinatal infections, including intrauterine
infections, and pneumonia, sepsis and meningitis in
newborn infants. Using this organism, he has
explored how this pathogen causes disease using
molecular techniques, cell, and animal models that
emulate human reproductive infections during
pregnancy and infection of the neonate during
parturition. Molecular approaches are used to
identify the genetic and biochemical basis of
specific bacterial virulence traits—such as
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epithelial/endothelial cell entry and transcytosis,
evasion of innate immune mechanisms by inhibiting
complement activation and phagocytic uptake, and
microbial survival in various host environments
(bloodstream, reproductive system, and neonatal
lung). His laboratory pioneered genetic techniques
to identify the genes and biosynthetic mechanisms
important for the production of capsular
polysaccharide and other virulence traits by GBS.
Projects also include characterizing the early stages
of bacterial pneumonia by investigating the
host/pathogen interactions using genomic and
proteomic techniques. This project characterizes
the bacterial response to the lung airway, specific
traits critical for microbial persistence in the face of
lung innate immunity, and has begun to
characterize the host airway proteome for the
proteins and other factors that contribute to innate
immune mechanisms. Recently, his laboratory is
developing a model to understand the mechanisms
of infection-induced preterm labor and premature
birth. This model explores how bacteria ascend in
the female reproductive track to incite inflammation
during pregnancy that leads to preterm labor and
intra-amniotic infection. Insights from the above
studies have begun to identify new means of
preventing or treating pneumonia, preterm labor,
perinatal bacterial infections, and improving
reproductive outcomes.

Tettelin H, Masignani V, Cieslewicz MJ, Donati C,
Medini D, Ward NL, Angiuoli SV, Crabtree J, Jones
A, Durkin AS, DeBoy RT, Davidsen TM, Mora M,
Scarselli M, Maione D, Margarity RI, Peterson JD,
Hauser CR, Sundaram JP, Nelson WC, Madupu R,
Brinkac LM, Dodson RJ, Rosovitz MJ, Sullivan SA,
Daugherty SC, Haft DH, Selengut J, Gwinn ML,
Zhou L, Zafar N, Khouri H, Radune D, Dimitrov G,
Watkins K, Smith S, Utterback TR, White O,
Rubens CE, Grandi G, Madoff LC, Kasper DL,
Telford TL, Wessels MR, Rappuoli R, and Fraser
CM. Genome analysis of multiple pathogenic
isolates of Streptococcus agalactiae: Implications
for the microbial "pan-genome." Proc Natl Acad Sci
U S A 2005; 102:13950-13955.

Rajagopal L, Vo A, Silvestroni A, Rubens CE.
Regulation of cytotoxin expression by converging
eukaryotic-type and two-component signalling
mechanisms in Streptococcus agalactiae. Mol
Microbiol, 2006; 62:941-957.

Braff MH, Jones AL, Skerrett SJ, Rubens CE.
Staphylococcus aureus exploits cathelicidin
antimicrobial peptides produced during early
pneumonia to promote staphylokinase-dependent
fibrinolysis. J Infect Dis, 2007; 195:1365-72.

Jones AL, Mertz RH, Carl DJ, Rubens CE. A
streptococcal penicillin-binding protein is critical for



resisting innate airway defenses in the neonatal
lung. J Immuno, 2007; 179(5):3196-3202.

Delia Scholes, M.P.H., Ph.D.

Affiliate Professor of Epidemiology, UW

Senior Scientific Investigator, Group Health
Cooperative

Dr. Scholes received her training in epidemiology at
the University of Washington. She is currently a
Scientific Investigator at Group Health
Cooperative's Center for Health Studies and an
Affiliate Professor in the Department of
Epidemiology at the University of Washington. Dr.
Scholes' research interests focus on women's
health, with emphasis in genitourinary infections,
sexually transmitted diseases, contraceptive
practices , and bonehealth. She has been principal
or co-investigator on numerous projects employing
a variety of epidemiological methodologies and has
extensive experience utilizing the automated
databases available at this HMO. Her most recent
award as Principal Investigator is a 5-year NIH-
funded prospective cohort study of hormonal
contraception and bone density in women. Dr.
Scholes collaborates with Drs. Stamm, Stapleton,
Marrazzo, Golden, Hawn, and Holmes.

Scholes D, Hooton TM, Roberts PL, Gupta K,
Stapleton AE and Stamm WE. Risk factors
associated with acute pyelonephritis in healthy
women. Ann Intern Med 2005; 142:20-7.

Scholes D, LaCroix AZ, Ichikawa LE, Barlow WE
and Ott SM. Change in bone mineral density
among adolescent women using and discontinuing
depot medroxyprogesterone acetate contraception.
Arch Pediatr Adolesc Med 2005; 159:139-44.

Scholes D, Heidrich FE, Yarbro P, Lindenbaum JE,
Marrazzo JM. Population-Based Outreach for
Chlamydia Screening in Men: Results from a
Randomized Trial.Sex Transm Dis. 2007; May 25.

Czaja CA, Scholes D, Hooton TM, Stamm WE.
Population-based epidemiologic analysis of acute
pyelonephritis.Clin Infect Dis. 2007 Aug
1;45(3):273-80. Epub 2007; Jun 19.

Hawn TR, Scholes D, Shuying SL, Wang H, Yang
Y, Roberts PL, Stapleton AE, Janer M, Aderem A,
Stamm WE, Zhao LP, Hooton TM. Toll-like receptor
polymorphisms and susceptibility to urinary tract
infections in adult women. PLoS One June
2009;4(6):€5990.
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Steven Self, Ph.D.

Professor of Biostatistics

Member, Fred Hutchinson Cancer Research
Center

Dr. Self is currently Full Member and Head of the
Program in Biostatistics and Biomathematics and
Co-Director (with Drs Corey and McElrath) of the
Vaccine and Infectious Disease Institute (VIDI) at
the Hutchinson Cancer Research Center. Dr. Self's
research program over the past several years has
been directed at the overarching goal of
identification and evaluation of a broadly effective
HIV vaccine. This work is organized in the broad
areas of Phase I/ll Vaccine trial designs, Vaccine
trial endpoints and Immunologic correlates of
protection

Dr. Self has a long-standing interest in the analysis
of genomics data and has maintained this interest
largely by advising graduate students in their
dissertation research in this area.

Abu-Raddad LJ, Boily MC, Self S, Longini IM, Jr.
Analytic insights into the population level impact of
imperfect prophylactic HIV vaccines. J Acquir
Immune Defic Syndr 2007; 45:454-67.

Brander C, Self S, Korber B. Capturing viral
diversity for in-vitro test reagents and HIV vaccine
immunogen design. Current Opinion in HIV and
AIDS 2007; 2:183-8
10.1097/COH.0b013e3280f3bfe2.

Qin L, Gilbert PB, Corey L, McElrath MJ, Self SG. A
framework for assessing immunological correlates
of protection in vaccine trials. J Infect Dis 2007;
196:1304-12.

Moodie Z, Rossini AJ, Hudgens MG, Gilbert PB,
Self SG, Russell ND. Statistical evaluation of HIV
vaccines in early clinical trials. Contemp Clin Trials
2006; 27:147-60.

Gilbert PB, Qin L, Self SG. Evaluating a surrogate
endpoint at three levels, with application to vaccine
development. Stat Med 2008; 27:4758-78.

David Spach, M.D.

Professor of Medicine

Dr. Spach is a clinician-teacher based at
Harborview Medical Center. His primary clinical
focus is in the area of HIV/AIDS. Dr. Spach is the
Principle Investigator for the Northwest AIDS
Education and Training Center and is actively
involved in web-based education. He is the co-
editor for two federally-funded educational web
sites: HIV Web Study (www.HIVwebstudy.org) and
Hepatitis Web Study (www.hepwebstudy.org).


http://www.hivwebstudy.org/�
http://www.hepwebstudy.org/�

Walter E. Stamm, M.D.

Professor of Medicine

Current research is being conducted in two main
areas: urinary tract infection (UTI) and chlamydial
infections. The general aim of the studies on
urinary tract infection is to better understand their
pathogenesis by studying host-parasite
interactions. Current studies are aimed at: (1)
defining the role that E. coli invasion of the bladder
epithelium plays in persistence, treatment failure,
and recurrent infections; (2) defining the
association of susceptibility to pyelonephritis or
recurrent cystitis with known or novel mutations in
selected host genes; (3) utilizing high density
microarrays and whole genome mutation scanning
to characterize the molecular adaptation that E.
coli strains undergo in the course of recurrent
infections; and (4) determining the effectiveness
and mechanisms of a Lactobacillus crispatus
probiotic in preventing UTIs. Collaborators in these
studies include Drs. Tom Hawn, Evgeni
Sokurenko, Ann Stapleton, Delia Scholes, and
Scott Hultgren. The major goals of studies with
Chlamydia trachomatis include: (1) utilize
comparative whole genome sequencing to
elucidate the molecular basis of three chlamydial
phenotypes, namely rectal tropism, formation of
secondary inclusions, and formation of nonfusing
inclusions; (2) employ a newly developed cloning
and selection technique to identify naturally
occurring mutant pairs of chlamydia that can be
used to define the role of specific mutations in
chlamydial physiology and pathobiology; and (3)
utilize a novel chlamydial transformation system to
identify and characterize chlamydial isogenic
mutants. Collaborators in these studies include
Drs. Daniel Rockey, King Holmes, and Dorothy
Patton.

Czaja CA, Stapleton AE, Yarova-Yarovaya Y,
Stamm WE. Phase | trial of a Lactobacillus
crispatus vaginal suppository for prevention of
recurrent urinary tract infection in women. Infect
Dis Obstet Gynecol 2007;2007:353878

Rosen DA, Hooton TM, Stamm WE, Humphrey
PA, Hultgren SJ. Detection of intracellular bacterial
communities in human urinary trct infection. PLoS
Med. 2007 Dec;4(12):e329.

Suchland RJ, Jeffrey BM, Xia M, Bhatia A, Chu
HG, Rockey DD, Stamm WE. Identification of
concomitant infection with Chlamydia trachomatis
IncA-negative mutant and wild-type strains by
genomic, transcriptional, and biological
characterizations. Infect Immun. 2008
Dec;76(12):5438-46. Epub 2008 Oct 13.

Henderson JP, Crowley JR, Pinkner JS, Walker
JN, Tsukayama P, Stamm WE, Hooton TM,
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Hultgren SJ. Quantitative metabolomics reveals an
epigenetic blueprint for iron acquisition in
uropathogenic Escherichia coli. PLoS Pathog.
2009; e1000305.

Hawn TR, Scholes D, Li SS, Wang H, Yang Y,
Roberts PL, Stapleton AE, Janer M, Aderem A,
Stamm WE, Zhao LP, Hooton TM. Toll-like
receptor polymorphisms and susceptibility to
urinary tract infections in adult women. PLoS One.
2009 Jun 22;4(6):€5990.

Czaja CA, Stamm WE, Stapleton AE, Roberts PL,
Hawn TR, Scholes D, Samadpour M, Hultgren SJ,
Hooton TM. Prospective cohort study of microbial
and inflammatory events immediately preceding
recurrent Escherichia coli urinary tract infection in
women. JID 2009;200:528-536.

Ann Stapleton, M.D.

Professor of Medicine

Research in the lab is focused on the pathogenesis
of Escherichia coli urinary tract infections (UTIs),
especially the role of caveolae and
glycosphingolipids (GSLs) in these infections, as
well as how resident vaginal lactobacilli help protect
against these infections. We are studying how E.
coli invade bladder epithelium via caveolae, using a
model of cultured primary bladder epithelium
developed in the lab and characterized with respect
to GSLs. Since the vaginal epithelium is a key
staging area for uropathogenic E. coli, which
colonize this mucosa and the periurethra prior to
causing UTI, our second major area of investigation
is vaginal physiology at baseline and near the time
of UTI. We are studying the roles of resident
commensal and probiotic lactobacilli in this system
using a model of cultured primary vaginal epithelial
cells, also developed in the lab, as well as clinical
and probiotic Lactobacillus isolates. Other projects
include: (1) studies of cranberry products as a
means of preventing UT], including in vitro and
clinical studies; and (2) studies of the molecular
epidemiology of E. coli virulence determinants in
various populations. We collaborate with several
University of Washington colleagues including Drs.
Walter Stamm, Steve Moseley, David Fredricks,
Delia Scholes, and Tom Hawn. Outside the
University, we work with Drs. Anthony Atala, Wake
Forest University; Thomas (“Mac”) Hooton,
University of Miami; Harry Mobley, University of
Michigan; and Soman Abraham, Duke University.

Kwok L, Stapleton AE, Stamm WE, Hillier SL,
Wobbe CL, Gupta K. Adherence of Lactobacillus
crispatus to vaginal epithelial cells from women with
or without a history of recurrent urinary tract
infection. J Urol 2006;176:2050-4; discussion 2054.
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Song J, Duncan MJ, Li G, Chan C, Grady R,
Stapleton A, Abraham SN. A novel TLR4-mediated
signaling pathway leading to IL-6 responses in
human bladder epithelial cells. PLoS Pathog
2007,3:e60.

Gupta K, Chou MY, Howell A, Wobbe C, Grady R,
Stapleton AE. Cranberry products inhibit adherence
of P-fimbriated Escherichia coli to primary cultured
bladder and vaginal epithelial cells. J Urol
2007;177:2357-2360.

Korotkova N, Yarova-Yarovaya Y, TchesnokovaV,
Yazvenko N, Carl MA, Stapleton AE, Moseley SL.
E. coli DraE adhesin — associated bacterial
internalization by epithelial cells is independently
promoted by decay accelerating factor and
CEACAM binding, and does not require the DraD
“invasin”. Infect Immun 2008;Jun 16.

Hawn TR, Scholes D, Li SS, Wang H, Yang Y,
Roberts PL, Stapleton AE, Janer M, Aderem A,
Stamm WE, Zhao LP, Hooton TM. Toll-like receptor
polymorphisms and susceptibility to urinary tract
infections in adult women. PLoS One. 2009 Jun
22;4(6):€5990.

Czaja CA, Stamm WE, Stapleton AE, Roberts PL,
Hawn TR, Scholes D, Samadpour M, Hultgren SJ,
Hooton TM. Prospective cohort study of microbial
and inflammatory events immediately preceding
recurrent Escherichia coli urinary tract infection in
women. JID 2009;200: 528-536.

Joanne Stekler, M.D., M.P.H.

Assistant Professor of Medicine

Advisor, Public Health - Seattle & King County
HIV/AIDS Control Program

Dr. Stekler's research is focused in two primary
areas: 1) HIV prevention through earlier diagnosis
of HIV infection and 2) the clinical consequences of
primary HIV infection. With the Public Health -
Seattle & King County HIV/AIDS Program, Dr.
Stekler is working to expand routine HIV antibody
testing and access to pooled HIV nucleic acid
amplification testing to diagnose acute HIV
infection. She leads several studies investigating
novel methods to diagnose acute and early HIV
infection; comparisons of rapid HIV tests; and
home, self-testing for HIV infection.

Dr. Stekler also works at the University of
Washington Primary Infection Clinic within the
clinical core of the Seattle Primary Infection
Program (SeaPIP), a collaboration of local and
national virologists, immunologists, and clinicians.
Since 1992, the Primary Infection Clinic has
enrolled and followed over 300 persons with acute
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and early HIV infection. Dr. Stekler's interests
include interdisciplinary research to understand
factors associated with HIV transmission,
consequences of transmitted drug resistance, viral
dynamics following HIV acquisition, and clinical
outcomes of antiretroviral therapy during primary
HIV infection.

Stekler JD, Swenson PD, Coombs RW, Dragavon
J, Thomas KK, Brennan CA, Devare SG, Wood
RW, Golden MR.

HIV Testing in a High Incidence Population: Is
Antibody Testing Alone Good Enough? Clinical
Infectious Diseases 2009 Aug 1;49(3):444-53.

Stekler J, Sycks BJ, Holte S, Maenza J, Stevens
CE, Dragavon J, Collier AC, Coombs RW. HIV
dynamics in seminal plasma during primary HIV
infection. AIDS Research and Human Retroviruses
2008 Oct; 24(10): 1269-74.

Stekler J, Maenza J, Stevens CE, Swenson PD,
Coombs RW, Wood RW, Campbell MS, Nickle DC,
Collier AC, Golden MR. Screening for acute HIV
infection: lessons learned. Clin Infect Dis 2007 Feb
1; 44(3): 459-61.

Stekler J, Maenza J, Stevens C, Holte S, Malhotra
U, McElrath MJ, Corey L, Collier AC. Abacavir
hypersensitivity reaction in primary HIV infection.
AIDS 2006, 20: 1269-1274.

Stekler J, Collier AC, Holmes KK, Golden MR.
Primary HIV infection education: knowledge and
attitudes of HIV-negative men who have sex with
men (MSM) attending a public health STD clinic. J
Acq Immun Def Syndr 2006 May; 42(1): 123-6.

Patricia Totten, Ph.D.

Research Associate Professor of Medicine
Adjunct Research Associate Professor,
Department of Pathobiology

My research focuses on the discovery, detection,
epidemiology, and molecular pathogenesis of
organisms associated with reproductive tract
diseases (RTD) in men and women. We have
studied the molecular pathogenesis of Haemophilus
ducreyi, the causative agent of chancroid, by
identifying possible virulence factors, then analyzing
their effect in vitro and in vivo. For example, we
showed that a cytolytic toxin (cytolysin) from H.
ducreyi damages macrophages, epithelial cells,
and fibroblasts in vitro, which may in part explain
the tissue damage and persistence of this organism
in chancroidal ulcers. Using our newly developed
primate model and isogenic mutants of H. ducreyi,
we have demonstrated that this toxin, in conjunction
with a cytolethal distending toxin, is essential for full
virulence and survival of this organism in vivo.



Further, we have shown that rabbits immunized
with the cytolysin are partially protected from
chancroidal disease, supporting its use along with
other proteins in a vaccine for to prevent
chancroidal ulcers. We have also identified novel
bacteria associated with several STD syndromes
that frequently have no etiology. In collaborative
studies with clinicians and epidemiologists, we have
shown that Mycoplasma genitalium is associated
with urethritis in men and cervicitis, endometritis,
and pelvic inflammatory disease in women, using
our newly developed PCR assay to detect this
organism. Further, we have shown that this
extremely fastidious organism can persist for
months, if not years, in infected women. We
defined a possible mechanism for this persistence
by demonstrating that the genes encoding two
immunodominant surface proteins are
heterogeneous within isolated strains and vary by
reciprocal recombination with archived partial gene
sequences on its minimal chromosome. The
identification and regulation of recombination genes
required for this variation, the effect of gene
variation on the antigenicity of the resulting
proteins, and the role of antigenic variation on
immune evasion are current studies ongoing the
Totten laboratory. We anticipate that these studies
will lead to further research on the molecular
pathogenesis of M. genitalium, the bacterium with
the smallest genome of any free-living cellular form
of life. In addition to the study of the disease
associations and molecular pathogenesis of M.
genitalium, the Totten laboratory is exploring other
possible etiologies of STD syndromes. Two newly
defined Ureaplasma species, U. urealyticum and U.
parvum, are being assessed for their differential
role in the etiology of STD syndromes. Using broad
range ribosomal DNA PCR, a technique that will
amplify DNA from all bacterial, followed by DNA
sequencing of the PCR products to establish
phylogeny, we have identified novel organisms
associated with salpingitis (fallopian tube infections)
in women. Many of these organisms, detected only
by their “signature” ribosomal DNA sequences,
have not been previously cultured or reported from
this site, presumably due to their fastidious culture
requirements. The taxonomic classification and
disease associations of these novel organisms are
areas of future study in my laboratory.

Hebb, J. K., C. R. Cohen, S. G. Astete, E. A.
Bukusi, and P. A. Totten. Detection of novel
organisms associated with salpingitis, by use of
16S rDNA polymerase chain reaction. J Infect Dis
2004; 190:2109-20.

Iverson-Cabral, S. L., S. G. Astete, C. R. Cohen, E.
P. Rocha, and P. A. Totten. Intrastrain
heterogeneity of the mgpB gene in Mycoplasma
genitalium is extensive in vitro and in vivo and
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suggests that variation is generated via
recombination with repetitive chromosomal
sequences. Infect Immun 2006; 74:3715-26.

Iverson-Cabral, S. L., S. G. Astete, C. R. Cohen,
and P. A. Totten. mgpB and mgpC sequence
diversity in Mycoplasma genitalium is generated by
segmental reciprocal recombination with repetitive
chromosomal sequences. Mol Microbiol 2007,
66:55-73.

Cohen, C. R., M. Nosek, A. Meier, S. G. Astete, S.
Iverson-Cabral, N. R. Mugo, and P. A. Totten.
Mycoplasma genitalium infection and persistence in
a cohort of female sex workers in Nairobi, Kenya.
Sex Transm Dis 2007; 34:274-9.

Wesley C. Van Voorhis, M.D., Ph.D.

Professor of Medicine, Adjunct Professor of
Global Health and Microbiology

Head, Allergy and Infectious Diseases Division
There is a great need for new drugs for parasitic
diseases, such as malaria, African Sleeping
Sickness, Chagas’ disease, and leishmaniasis.
Each year, these diseases sicken or kill over 200
million people. Though some pharmaceutical
companies devote some research effort to discover
drugs to cure some of these diseases there is little
done given the need; the people with these
parasitic diseases have little money to pay for
medicine. Wes' research group uses emerging
knowledge about the genomes of these parasites to
aid in rational drug discovery. His group, in
collaboration with 4 other groups in Pennsylvania,
Argentina, England and Australia, has developed a
website called TDRtargets.org which allows
pharmaceutical companies and scientists to select
optimal drug targets from the genomes of parasite.
His group is also involved in discovering the
molecular targets of cell-active compounds that are
potential drugs. They have discovered promising
anti-parasitic compounds, based on enzymatic
targets from the genomes of these parasites, that
show great promise as drug leads. Some of the
most promising compounds are inhibitors that block
kinases necessary for parasite growth. The group
uses structure based drug discovery, in
collaboration with X-ray crystallographers and
chemists, and pharmacokinetic and toxicology
information from the laboratory, to optimize
compounds to become drug candidates for clinical
development.

Ojo KK, Gillespie JR, Riechers AJ, Napuli AJ,
Verlinde CL, Buckner FS, Gelb MH, Domostoj MM,
Wells SJ, Scheer A, Wells TN, Van Voorhis WC.
(2008) Glycogen synthase kinase 3 is a potential
drug target for African trypanosomiasis therapy.
Antimicrob Agents Chemother. 52:3710-7.



Larson ET, Deng W, Krumm BE, Napuli A, Mueller
N, Van Voorhis WC, Buckner FS, Fan E, Lauricella
A, DeTitta G, Luft J, Zucker F, Hol WG, Verlinde
CL, Merritt EA. (2008) Structures of substrate- and
inhibitor-bound adenosine deaminase from a
human malaria parasite show a dramatic
conformational change and shed light on drug
selectivity. J Mol Biol. 381:975-88.

Hast MA, Fletcher S, Cummings CG, Pusateri EE,
Blaskovich MA, Rivas K, Gelb MH, Van Voorhis
WC, Sebti SM, Hamilton AD, Beese LS.(2009)
Structural basis for binding and selectivity of
antimalarial and anticancer ethylenediamine
inhibitors to protein farnesyltransferase. Chem Biol.
2009 16:181-92.

Aglero F, Al-Lazikani B, Aslett M, Berriman M,
Buckner FS, Campbell RK, Carmona S, Carruthers
IM, Chan AW, Chen F, Crowther GJ, Doyle MA,
Hertz-Fowler C, Hopkins AL, McAllister G, Nwaka
S, Overington JP, Pain A, Paolini GV, Pieper U,
Ralph SA, Riechers A, Roos DS, Sali A,
Shanmugam D, Suzuki T, Van Voorhis WC,
Verlinde CL. (2008) Genomic-scale prioritization of
drug targets: the TDR Targets database. Nat Rev
Drug Discov. 7:900-7.

Crowther GJ, Napuli AJ, Thomas AP, Chung DJ,
Kovzun KV, David J. Leibly DJ, Castaneda LJ,
Bhandari J, Damman CJ, Hui R, Hol WGJ, Buckner
FS, Verlinde CLMJ, Zhang Z, Fan E, Van Voorhis
WC. (2009) Buffer Optimization of Thermal Melt
Assays of Plasmodium Proteins for Detection of
Small-Molecule Ligands. J. Biomolec. Scr. 14:700-7

Anna Wald, M.D., M.P.H.

Professor of Medicine

Current research centers on the epidemiology and
natural history of genital herpes infection in
immunocompetent and immunocompromised
hosts. The goals of the studies are (1) to
characterize the biology and epidemiology of HSV
acquisition and transmission; (2) to develop
strategies for prevention of HSV transmission from
women to neonates at birth; (3) to determine the
immunogenetic predictors of HSV shedding in the
genital area; and (4) to evaluate the impact of HIV
infection on genital HSV-2 infection, the ability of
HAART to restore immune control of HSV infection,
and the effect of anti-HSV chemotherapy on HIV
shedding from genital herpes lesions. Additional
studies investigate the epidemiology of HHV-8
infection, the risk of mucosal HHV-8shedding of in
HIV seronegative and HIV seropositive populations,
and the effect of antiviral therapy on HHV-8
shedding and progression to Kaposi sarcoma.
Collaborators in these studies include Dr. Larry

38

Corey, Dr. David Koelle, Dr. Corey Casper, and Dr.
Connie Celum. In addition, the clinic conducts
studies of investigational vaccines and novel
adjuvants.

Zhu J, Hladik F, Woodward A, Klock A, Peng T,
Johnson C, Remington M, Magaret A, Koelle D,
Wald A and Corey L. HSV-2 Reactivation Imprints
a Localized Persistence of HIV-Receptor-Positive
Immune Cells. Nature Medicine. In press

Koelle DM, Magaret A, McClurkan CL, Remington
ML, Warren T, Teofilovici F, Wald A. Phase | dose-
escalation study of a monovalent heat shock
protein 70-herpes simplex virus type 2 (HSV-2)
peptide-based vaccine designed to prime or boost
CD8 T-cell responses in HSV-naive or HSV-2-
infected subjects. Clinical and Vaccine Immunology
2008;15:773-82.

Gardella C, Krantz E, Darthuyan C, Drolette L,
Corey L, Wald A. The acceptance of HSV testing
partners of HSV-2 seronegative pregnant women.
Sex Trans Dis 2009;36:211-5.

Martin ET#, Krantz E, Gottlieb SL, Magaret AS,
Langenberg A, Stanberry L,Kamb M, Wald A. A
Pooled Analysis of the Effect of Condoms in
Preventing HSV-2 Acquisition. Arch Int Med
2009;169:1233-40.

Magaret AS, Johnston C, Wald A. Use of the

designation "shedder" in mucosal detection of
herpes simplex virus DNA involving repeated

sampling. Sex Trans Infect in press.

Judith Wasserheit, M.D., M.P.H.

Professor of Global Health and Medicine

Vice Chair, Department of Global Health
Affiliate Investigator, Fred Hutchinson Cancer
Research

Judith N. Wasserheit MD, MPH is currently
Professor of Medicine and Global Health and Vice
Chair of the Department of Global Health at the
University of Washington in the Schools of
Medicine and Public Health & Community
Medicine. She is also an Affiliate Investigator the
Fred Hutchinson Cancer Research Center. She
was formerly the Director of the HIV Vaccine Trials
Network, a global clinical trials platform linking 28
sites on four continents in evaluating preventive HIV
vaccines; led the CDC'’s national STD prevention
program for almost a decade; and was the founding
chief of the NIH's STD research branch. She has
had extensive experience in sexually transmitted
disease (STD) and HIV research, policy
development and program implementation both in
the United States and in developing countries. Her
previous research has included one of the first
laparoscopic studies of pelvic inflammatory disease



etiology conducted in the US, the first population-
based study of the prevalence and etiologic
spectrum of STDs among rural women in the Indian
Subcontinent, and research on the
interrelationships between STDs and contraceptive
practices in other parts of the developing world,
including Indonesia, and Egypt. She has also
worked in Columbia, Thailand and Zambia. Her
development of the concept of epidemiological
synergy between HIV infection and other STDs has
had a major influence on HIV prevention policy and
programs around the world. Current research
interests include: mathematical modeling of the
combined effects of biological co-facotrs such as
HSV-2 infection, malaria and TB on HIV epidemic
trajectory; examining the impact of HSV-2 infection
and other STDs on response to HIV vaccine
candidates; designing and evaluating combination
HIV prevention packages for sub-Saharan Africa;
developing and evaluating multi-components
interventions to reduce STDs, HIV and pregnancy
among adolescents and developing and evaluating
approaches to adaptation to climate change to
reduce the impact on human health.

Padian, Nancy S., McCoy, Sandra I., Balkus,
Jennifer, Wasserheit, Judith N. Challenges in HIV
Prevention Research: Weighing the Gold in the
Gold Standard. Submitted to AIDS, August 2009.

Barnabas RV, Wasserheit JN. Riddle of the Sphinx
Revisited: The Role of STDs in HIV Prevention.
Sexually Transmitted Diseases 2009; 36(6):365-
367.

Koplan JP, Bond TC, Merson M, Wasserheit JN.
Towards a common definition of global health.
Lancet 2009;373:1993-95.

Golden MR, Wasserheit JN. Prevention of Viral
Sexually Transmitted Infections—Foreskin at the
Forefront. New England Journal of Medicine
[Editorial], 2009:360;13:1349-1351.

Weiss H, Wasserheit JN, Barnabas R, Hayes R,
Abu-Raddad LJ. Persisting with Prevention: The
importance of adherence for HIV prevention.
Emerging Themes in Epidemiology, 2008;5:8

Jaspan HB, Cunningham CK, Tucker T, Wright PF,
Self SG, Sheets RL, Rogers AS, Bekker LG,
Wilson CM, Duerr A, Wasserheit JN and the
Adolescent Trials Coordinating Group: Inclusion of
adolescents in preventive HIV vaccine trials: Public
health policy and research design at a crossroads.
JAIDS 2008;47(1):86-92.

Fenton K. Wasserheit JN. The courage to learn
from our failures: Syphilis in men who have sex
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with men. Sexually Transmitted Diseases, Sex
Transm Dis 2007;34(3)

Duerr, A, Wasserheit JN, Corey L. HIV Vaccines:
New Frontiers in Vaccine Development. Clinical
Infectious Diseases, 2006;43:500-11.

Klausner RD, Fauci AS, Corey L, Nabel GJ, Gayle
H, Berkley S, Haynes BF, Baltimore D, Collins C,
Douglas RG, Esparza J, Francis DP, Ganguly NK,
Gerberding JL, Johnston MI, Kazatchkine MD,
McMichael AJ, Makgoba MW, Pantaleo G, Piot P,
Shao Y, Tramont E, Varmus H and Wasserheit JN.
Medicine. The need for a global HIV vaccine
enterprise. Science 2003; 300:2036-9

Fleming DT, Wasserheit JN: From epidemiological
synergy to public health policy and practice: The
contribution of other sexually transmitted diseases
to sexual transmission of HIV infection. Sex
Transm Inf 1999;75:3-17.

Theodore C. White, Ph.D.

Member, Seattle Biomedical Research Institute
Affiliate Professor, Department of Global Health
Dr. White studies fungi that are pathogenic to
humans, including Candida, Aspergillus,
Cryptococcus and dermatophytes (the causes of
tineas and athlete’s foot). His research is focused
on antifungal drugs, with emphasis on Candida
albicans, which is commensal in most healthy
people and causes mucosal and systemic
infections in patients with altered immune function,
such as AIDS patients. Dr. White focuses on the
interactions of antifungal drugs with the fungal cell,
using drug resistant isolates to understand the
responses of the fungal cell to the presence of
drug. Dr. White and others have characterized the
basic mechanisms of resistance to antifungal
drugs, which include mutation and over-expression
of the target enzyme and over-expression of at
least two types of efflux pumps. Current efforts are
focused on understanding gene regulationof the
target enzyme and the pumps. Recently, a master
sterol regulator and transcription factor, UPC2, has
been identified that appears to regulate sterols in
fungi in a similar manner to the regulation of
cholesterol in mammalian cells. Other research
avenues currently being studied include the
analysis of drug/cell interactions in other pathogenic
fungi and a genomic analysis of five
dermatophytes, including Trichophyton rubrum, the
major cuase of athlete’s foot. .

Oliver, B.G., Song, J.L. , Choiniere, J.H., and
White, T.C. (2007) cis-acting Elements within the
Candida albicans ERG11 Promoter mediate the
Azole Response through the Transcription Factor



Upc2p. Eukaryotic Cell 6(12): 2231-2239. PMID:
17951521

White, T.C., Oliver, B.G., Graser, Y. and Henn,
M.R. (2008) Generating and testing molecular
hypotheses in the Dermatophytes. Eukaryotic Cell
7(8):1238-1245. (doi:10.1128/EC.00100-08).

Hoot, S.J., Oliver, B.G. and White, T.C. (2008)
Candida albicans UPC2 is transcriptionally
induced in response to antifungal drugs and
anaerobicity through Upc2p dependent and
independent mechanisms. Microbiology 154:
2748-2756.

Marie, C., Leyde, S.E., and White, T.C. (2008)
Dual localization of sterol regulatory elements in S.
cerevisiae. Fungal Genetics and Biology 45:
1430-1438 (doi: 10.1016/j.fgh.2008.07.004)

Mansfield, M.E., Oliver, B.G., Oltean, H.N.,
Hedstrom, L., and White, T.C. (2009) Azole
Antifungal Drug Import Requires a Transporter in
Candida albicans and other Pathogenic Fungi. To
be submitted to Eukaryotic Cell

Joseph Zunt, M.D.

Associate Professor of Neurology

Over the past twelve years, Dr. Zunt has built a
collaborative research network involving the
University of Washington and several medical
centers, NGOs, and Universities in Peru. His NIH-
funded research interests encompass clinical and
virologic manifestations of HIV, HTLV-I, and HTLV-
Il infections upon the nervous system; retroviral co-
infection and viral meningoencephalitis in Peru; and
training programs for U.S. and Peruvian medical
students and residents. His research focuses upon
the clinical epidemiology and neurologic
manifestations of these infections, with
collaborations with scientists in Peru and the United
states. Peruvian populations included in these
studies are mainly marginalized populations, such
as commercial sex workers, men who have sex
with men, and people with neurologic disabilities.

Zunt JR, Walker MD, Kublin JG. Parasitic Central
Nervous System Infections in Immunocompromised
Hosts: Clarification of Malaria Diagnosis. Reply to
Stauffer et al. Clin Infect Disease 2006; 43:115-16.

Alarcon JOV, Friedman HB, Montano SM, Zunt JR,
Holmes KK, Quinnan GV. High Endemicity of
Human T-Cell Lymphotropic Virus Type | (HTLV-I)
Among Pregnant Women in Peru. J Acquir
Immune Defic Syndr 2006; 42(5):604-9.

Zunt JR, Montano SM, Beck I, Alarcon JOV,
Frenkel LM, Bautisita CT, Price R, Longstreth WT.
HTLV-I Associated Myelopathy/Tropical Spastic
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Paraparesis: Viral load and muscle tone are
correlated. J Neurovirology 2006; 12:466-72.

Solaymani-Mohammadi S, Lam M, Zunt JR, Petri
WA, Jr. Entamoeba histolytica Encephalitis
Diagnosed by Polymerase Chain Reaction of
Cerebrospinal Fluid. Trans Royal Soc Trop Med
Hyg 2007; 101:311-13.

Lescano AR, Blazes DL, Montano SM, Moran Z,
Naquira C, Ramirez E, Lie R, Martin GJ, Lescano
AG, Zunt JR. Research Ethics Training in Peru: A
Case Study. PLoS ONE 2008;3(9):e3274-75.

Guanira JV, Casper C, Lama JR, Morrow R,
Montano SM, Caballero P, Suarez L, Whittington
WL, Wald A, Sanchez J, Celum C: Peruvian HIV
Sentinel Surveillance Working Group. Prevalence
and Correlates of Human Herpesvirus 8 Infection
Among Peruvian Men who have sex with Men. J
Acquir Immune Defic Syndr 2008;49:557-62.

Harrington AT, Creutzfeldt CJ, SenGupta DJ,
Hoogestraat DR, Zunt JR, Cookson BT. Diagnosis
of Neurocysticercosis by Detection of Taenia solium
DNA Using a Global DNA Screening Platform. Clin
Infect Disease 2009;48(1):86-90

La Rosa AM, Zunt JR, Peinado J, Lama JR, Ton
TGN, Montano SM, Suarez L, Pun M, Cabezas C,
Sanchez JL. Retroviral Infections and Co-infections
in Peruvian Men who have Sex with Men. Clin
Infect Diseases 2009;49(1):112-7.

Lama JR, Lucchetti A, Cabezas C, Suarez-Ognio L,
Sanchez J; Peruvian HIV Sentinel Surveillance
Working Group. Lack of Evidence of Hepatitis C
and HIV Co-Infection among Men who have sex
with Men in Peru. Am J Trop Med Hyg
2009;81:184-6.

Wang ME, Castillo ME, Zunt JR. Incidence of
immune reconstitution inflammatory syndrome in
HIV-Infected children in Peru. Ped Infect Diseases
(in press)

Martinez Esteban P, Ton T, Flores Bravo J, Kolevic
Roca L, Mori Quispe N, Montano SM, Zunt JR.
Prevalence of Neuropathy in Peruvian Children with
HIV Infection. J Acquir Immune Defic Syndr (in
press).
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Casper, Corey
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Dellit, Timothy
Dhannireddy, Shireesha
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Marra, Christina
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FACULTY CONTACT INFORMATION

PHONE
(206)
732-1203
667-6702

616-9214

667-4600
520-3825

897-5364
543-4278
744-3293
341-5200
667-6702
744-5180
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667-4500
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598-6131
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744-3679
543-4278
667-6704

FAX (206)
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667-4411
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667-1969
520-3831

897-5363
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621-4411

EMAIL
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mboeckh@fhcrc.org
fbuckner@uw.edu

ccasper@uw.edu
ccelum@uw.edu

acentur@uw.edu
mhchung@uw.edu
acollier@uw.edu
bcoombs@uw.edu
Icorey@uw.edu
thdellit@uw.edu
sdhanir@uw.edu
pduffy@sbri.org
memerman@fhcrc.org
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tfleming@uw.edu
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hyangkim@uw.edu
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lukehart@uw.edu
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jmm2@uw.edu
mcclell@uw.edu
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LOCATION

HSB H574B
FHCRC D3-100
UWMC HSB-1204

FHCRC M1-B140
HMC3EC/Cabrini

HMC R&T, #611
HMC 3EC

HMC 2wWC
HMC RT 706C
FHCRC

HMC 2wC
HMC 2wWC
SBRI

FHCRC C2-019
HMC IARTP
HSB F600
FHCRC D3-193
FHCRC C1-105
FHCRC C2-023
HMC 3EC38
Rosen Bldg..
K-359A

HSB J-259
HMC 2wWC
HSB BB1219
815 Mercer
VAMC 1-229
FHCRC D3-100
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HMC 3EC26
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Rosen, Henry
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Spach, Robert
Stamm, Walter E.
Stekler, Joanne
Stapleton, Ann
Totten, Patricia A.
Turck, Marvin

Van Voorhis, Wesley
Wald, Anna
Wasserheit, Judith
White, Ted

Zunt, Joseph

PHONE
(206)
764-2128

616-5110
543-2820
732-6163
667-3524
543-5554
598-6713
616-4286
543-3232
987-2177
287-2888
667-4944
744-5166
616-4170
744-8312
616-4121
341-5350
744-8752
543-2447
720-4340
685-1894
256-7344
744-3251

FAX (206)

764-2689
616-5109
543-0827
732-6167
667-1535
616-9479
616-4898
616-1575
543-3947
884-1040
287-2871
667-4378
744-5109
616-4898
744-5109
616-4898
341-5363
744-3694
616-4898
720-4371
685-8519
256-7229
744-8787

EMAIL

richard.a.miller@med.va.gov

millersi@uw.edu
moseley@uw.edu
jmullins@uw.edu
joverbau@fhcrc.org
dpatton@uw.edu
abx@uw.edu
lalitar@uw.edu
hgr@uw.edu

craig.rubens@seattlechildrens.org

scholes.d@ghc.org
sself@fhcrc.org
spach@uw.edu
wes@uw.edu
jstekler@uw.edu
stapl@uw.edu
patotten@uw.edu
mturck@uw.edu
wesley@uw.edu
annawald@uw.edu
jwasserh@uw.edu
tedwhite@uw.edu
jzunt@uw.edu

LOCATION

VAMC111-1D
HSB K140

HSB F325
Rosen Bldg.
FHCRC C3-2019
HSB RR601
UWMC EA-152
HSB K443C
HSB RR511
MPW-10

GHC

FHCRC M2-C200
HMC 2WC

HSB BB1225
HMC 3EC

HSB BB1233
HMC RT 603B
HMC 3EC 28

BB 1227/1237
VRC

UW Foege S-436
SBRI

HMC 3EH70
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APPLICATION PROCEDURE

Correspondence and requests for Dr. David Fredricks
application to the fellowship- Training Program Director
training program: University of Washington

Department of Medicine

Division of Allergy and Infectious Diseases
Box 358080, D3-100

Seattle, WA 98195

Phone: (206) 667-6706

Fax: (206) 667-4411

Dr. Paul Pottinger

Associate Training Director

University of Washington

Division of Allergy and Infectious Diseases
Box 356523

Seattle, WA 98195

Phone: (206) 598-6713

Fax: (206) 616-4898

Email requests for information: Lisa Allen: eya@u.washington.edu

Fellowship Program Website http://depts.washington.edu/daid/fellowship.htm
Application Process:

Information on Letters of Recommendation and the Personal
Statement are also found on this website.

We participate in the Electronic Residency Application Service (ERAS) through the Association of American
Medical Colleges. Applications will be accepted exclusively through ERAS. The application process begins at
ERAS as early as two years before a position is desired. In Mid-November, applicants can select the U. of
WA ID program for positions opening 19 months later in July (e.g., Nov 2007 for July 2009). Applications are
downloaded from ERAS December 1 through February 1 (contact the fellowship office if you missed the Feb
1 deadline). Application materials and information can be found at:
http://www.aamc.org/students/erasfellow/start.htm.

After receipt and review of applications, those fellows with competitive applications will be invited to interview.

Interviews are mandatory for fellow applicants who are seriously interested in the program. Interviews are
arranged with 6-8 faculty, usually over 1 day. Those applicants invited to interview should indicate potential
areas of research interest and/or specific faculty with whom they wish to meet.

The University of Washington is an equal opportunity/ affirmative action employer. We are strongly

committed to increasing the number of minorities entering careers in academic Infectious Diseases and we
encourage application by minority candidates to our program.
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