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The University of Washington Medical Genetics Training Program offers postdoctoral
fellowships to individuals with the MD or MD/PhD degree.

The program is designed to train individuals for academic careers in human and medical
genetics. The philosophy of the program is to use the most advanced concepts and techniques of
genetics and cellular/molecular biology in the elucidation of problems in human and medical
genetics. Research as well as clinical competence is stressed. Research activities span a wide
spectrum of topics in basic and clinical human genetics.

Training is usually undertaken for a three-year period. The first year is supported by the UW
residency program while years 2 and 3 are supported by NIH.

Trainees are expected to choose a research mentor soon after they start training in the program.
The first year is divided between clinical and research activities while the subsequent years are
devoted principally to research. The training faculty belongs to seven departments of the
University of Washington (Medicine, Pediatrics, Genetics, Pathology, Environmental Health,
Biochemistry, Molecular Biotechnology) and the Fred Hutchinson Cancer Research Center.

TRAINING IN CLINICAL GENETICS

The Program provides well-rounded clinical training leading to eligibility for certification in
Clinical Genetics by the American Board of Medical Genetics. Training leading to eligibility for
certification in Cytogenetics, Biochemical Genetics and Clinical Molecular Genetics is also
available.

During the first year, fellows rotate among the Medical Genetics Clinic at the University
Hospital, the Medical Genetics Clinic at Children's Hospital and Medical Center, and the
Biochemical Genetics Clinic at University Hospital, all of which meet weekly. The Medical
Genetics Clinic at the University has specialty clinics in neurological genetics, connective tissue
genetics, and cancer genetics, in addition to the all-inclusive clinics. Several hundred families
with developmental genetic and dysmorphic phenotypes are seen, counseled and studied each
year in the Medical Genetics Clinic at Children's Hospital and Medical Center. The Biochemical
Genetics Clinic is the major center in the states of Washington and Alaska for the study of
patients with a wide range of metabolic genetic disorders, and has unique responsibility for the
long-term supervision of medical care for these children and adults.

Specialty clinics in muscular dystrophy, cystic fibrosis and coagulation disorders are held at the
Children's Hospital and are staffed, in part, by our clinical geneticists and genetic associates.

Our program also provides genetic services to the state of Alaska. There are six visits yearly to
Alaska. Each fellow can expect to make one trip to Alaska, usually during the second year of
training.

Exposure to cytogenetic evaluations is an important part of the Medical Genetics Training
Program. Cytogenetics facilities at the University Hospital and the Children's Hospital process
more than 2000 samples each year as part of cytogenetic evaluation of children and adults with
congenital anomalies and for prenatal studies.

Training in fetal genetics and prenatal diagnosis is available through the Prenatal Diagnosis
Clinic of the Department of Obstetrics. In addition, the fellows attend in-patient and out-patient
consultations and a weekly conference on fetal diagnosis and management.



RESEARCH OPPORTUNITIES

Research of the training faculty covers most areas of Human and Medical Genetics and modern
molecular biology. Fifteen members of our faculty are Diplomats of the American Board of
Medical Genetics. Six are members of the National Academy of Sciences.

Basic Molecular Genetics and Developmental Genetics. Braun, Fields, Gartler, Hartwell,
Olson, Palmiter, Tapscott, Soriano.

Human Molecular and Developmental Genetics. Byers, Deeb, Hartwell, Horwitz, King,
Lynch, Stamatoyannopoulos, Stephens, Tait, Tapscott.

Cancer Genetics: Hartwell, Horwitz, King,Yeung

Gene Therapy. Blau, Emery, Lieber, Miller, Russell, Stamatoyannopoulos, Tapscott.
Genome Research. Chance, Horwitz, Jarvik, King, Lynch, Olson, Schellenberg, Stephens
Genetic Epidemiology. Austin, Jarvik, King, Wijsman

Clinical Genetics. Burke, Byers, Chance, Cheng, Horwitz, Jarvik, Motulsky, Pagon, Scott,
Sybert

Clinical Molecular Genetics: Byers, Stephens, Tait

Neurogenetics. Bird, Chance, Lynch, Tapscott

Statistical Genetics. Jarvik, Wijsman

Cytogenetics and Molecular Cytogenetics. Disteche, Raskind, Trask.
Biochemical Genetics. Byers, Furlong, Scott

Pharmacogenetics and Ecogenetics. Furlong, Motulsky

Genetics of Aging. Bird, Deeb, Schellenberg

APPLICATIONS

Requests for further information and applications should be addressed to the program director,
George Stamatoyannopoulos, Medical Genetics, Box 357720, University of Washington, Seattle,
WA 98195-7720, (206-543-3526, FAX 206-543-3050), gstam@u.washington.edu.



MELISSA AUSTIN, M.S., Ph.D.
Research Program:

Dr. Austin’s research program focuses on lipoproteins and genetic susceptibility to
atherosclerosis, with an emphasis on triglyceride and low-density lipoprotein heterogeneity. Dr.
Austin’s current NIH-funded projects include two large-scale family studies investigating the
familial forms of hyperlipidemia and the genetics of risk factors for coronary heart disease and
diabetes in the Japanese American community. She also serves as a core director for the
University of Washington Center for Ecogenetics and Environmental Health.

In her role as director, Dr. Austin leads a multidisciplinary group of faculty members from seven
different schools and colleges in developing the Public Health Genetics program. Curriculum-
related activities have already resulted in a new Masters of Public Health degree track in Public
Health Genetics, and a new Ph.D. degree is planned. The Public Health Genetics Program also
facilitates new research and dialogues among professionals in this emerging discipline. Dr.
Austin leads the Genetics in Public Health Training Collaboration; a nationwide effort of five
universities, the Centers for Disease Control and Prevention, and the National Institutes of
Health; to identify career opportunities for graduates of public health genetics programs.

Investigator: Dr. Melissa Austin is Professor of Epidemiology in the School of Public Health
and Community Medicine, Adjunct Professor in the Division of Metabolism, Endocrinology and
Nutrition in the Department of Medicine, and Director of the new University-wide Public Health
Genetics Program at the University of Washington. She is currently an Established Investigator
of the American Heart Association.

Representative Publications:

Austin MA, Mykkénen L, Kuusisto J, Edwards KL, Nelson C, Haffner SM, Pyorila K, Laakso
M: A prospective study of small, dense LDLs and non-insulin dependent diabetes in the
elderly. Circulation 92:1770-1778, 1995

Hokanson JE, Austin MA: Triglyceride is a risk factor for cardiovascular disease independent of
high-density lipoprotein cholesterol: A meta-analysis of population-based prospective
studies. J Cardio Risk 3:213-219, 1996

Austin MA, Ordovas JM, Eckfeldt JH, Tracy R, Boerwinkle E, Lalouel J-M, Printz M:
Guidelines of the National Heart, Lung and Blood Institute Working Group on Blood
Drawing, Processing and Storage for Genetic studies. Am J Epidemiol 144:437-441, 1996

Edwards KL, Newman B, Mayer E, Selby JV, Krauss RM, Austin MA: Heritability of the
insulin resistance syndrome in women twins. Genet Epidemiol 14:241-253, 1997

Austin MA, Friedlander Y, Newman B, Selby JV, Edwards KL, Mayer-Davis EJ, King MC:
Genetic influences on changes in body mass index. A longitudinal analysis of women twins.
Obesity Res 5:326-331, 1997

Friedlander Y, Sisovick DS, Weinmann S, Austin MA, Psaty BM, Lemaitre R, Arbogast P,
Raghunathan TE, Cobb LA: Family history as a risk factor for primary cardiac arrest.
Circulation 97:155-160, 1998

Austin MA, Talmud PJ, Luong L-A, Haddad L, Day INM, Newman B, Edwards KL, Krauss
RM, Humphries SM: Candidate gene studies of the atherogenic lipoprotein phenotype: A
sib-pair linkage analysis of dizygous women twins. Am J Hum Genet62:406-419, 1998

Austin MA, Stephens K, Wijsman E: Linkage analysis of candidate genes and the small, dense
low-density lipoprotein phenotype. Atherosclerosis 142:79-87, 1999

Hokanson JE, Brunzell JD, Jarvik GP, Wijsman E, Austin MA: Lipoprotein lipase
heterozygosity is a cause of small low-density lipoproteins: Linkage analysis in families
with structural mutations in the lipoprtoein lipase gene. Am J Hum Genet, in press



THOMAS D. BIRD, M.D.
Research Program:

Dr. Thomas D. Bird is a clinical neurogeneticist with interests in a wide range of hereditary
disorders of the nervous system. Dr. Bird supervises adult neurogenetic clinics at the University
of Washington Hospital and the Seattle Veterans Administration Medical Center. These clinics
provide a rich source of material for investigations into the nosology and pathogenesis of
hereditary neurological disease. Dr. Bird's specific research interests have included genetic
studies of hereditary neuropathy (the Charcot-Marie-Tooth syndrome) and familial Alzheimer's
disease. Hereditary neuropathy has proven to be very heterogeneous with loci on chromosomes
1, 17, X and others. Dr. Bird and colleagues have also provided clinical, neuropathological and
linkage analysis evidence for both phenotypic and genetic heterogeneity in familial Alzheimer's
disease. An ongoing detailed study of Volga German kindreds with Alzheimer's disease is a
special focus of this research group. In addition, Dr. Bird has a clinical research interest in
myotonic dystrophy, the hereditary ataxias, spastic paraplegia, familial ALS, the numerous
genetic causes of chorea and families with Frontotemporal dementia havmg a variety of
mutations in the tau gene.

Investigator: Dr. Bird is a Professor of Neurology and Medical Genetics and Research
Investigator in the Geriatrics Section of VA Puget Sound Health Care System.

Representative Publications:

Chance PF, Alderson MK, Leppig KA, Lensch MW, Matsunami N, Smith B, Swanson PD,
Odelberg SJ, Disteche CM, Bird TD: DNA deletion associated with hereditary neuropathy
with liability to pressure palsies. Cell 72:143-151, 1993

Hayasaka K, Himoro M, Sato W, Takada G, Uyemura K, Shimizu N, Bird TD, Conneally PM,
Chance PF: Charcot-Marie-Tooth neuropathy type 1B is associated with mutations of the
myelin PO gene. Nature Genet 5:31-33, 1993

Levy-Lahad E, Wasco W, Poorkaj P, Romano EM, Oshima J, Pettingell WH, You C, Jondro PD,
Schmidt SD, Wang K, Crowley AC, Fu Y-H, Guenette SY, Galas D, Nemens E, Wijsman
EM, Bird TD, Schellenberg GD, Tanzi RE: Candidate gene for the chromosome 1 familial
Alzheimer's disease locus. Science 269:973-977, 1995

Poorkaj P, Bird TD, Wijsman E, et al: Tau is a candidate gene for chromosome 17
frontotemporal dementia. Annals of Neurology 43:815-825, 1998

Benson KF, Horwitz M, Richards RI, Mangelsdorf M, Wolff J, Raskind WH, Bird TD: Analysis
of autosomal dominant familial spastic paraparesis families for CAG repeat expansion at

common loci identifies novel expansion in a subset of patients. Hum Molec Gen 7:1779-
1786, 1998

Hong M, Zhukaeva V, Vogelsberg-Ragaglia V, Wszolek Z, Reed I, Miller BI, Geschwind DH,
Bird TD, et al: Mutation-Specific Functional Impairments in Distinct Tau Isoforms of
Hereditary FTDP-17. Science 282:1914-1917, 1998



ROBERT BRAUN, Ph.D.

Research Program:

Dr. Braun's research interests address various aspects of germ cell development in the mouse.
One major area of interest is in the mechanism of posttranslational control of gene expression.
The lab is studying several genes that are under translational control in meiotic and haploid cells.
Sequences controlling translational repression and translational activation have been identified in
transgenic mouse studies. Several genes involved in regulating translation have been cloned and
current efforts are directed at creating mutations in these genes in the mouse. The lab is currently
characterizing phenotypes in Prbp, Zfr, and Tenr mutants. A second area of interest is in the
characterization of the germ cell defect in a mouse model for Fanconi Anemia. Mice that have a
mutation in the FAC gene are sterile. The lab is interested in determining the nature of the germ
cell defect in FAC deficient mice and in understanding the function of the other FA genes in
germ cell development. Lastly, the lab is assessing the likelihood of infection of the germ line by
several vectors currently being used for gene therapy.

Investigator: Dr. Braun is an Associate Professor of Genetics.

Representative Publications:

Braun RE, Behringer RR, Peschon JJ, Brinster RL, Palmiter RD: Genetically Haploid
Spermatids are Phenotypically Diploid. Nature 337:373-376, 1989

Lee K, Haugen HS, Clegg CH, Braun RE: Premature Translation of Protamine 1 mRNA Causes
Precocious Nuclear Condensation and Arrests Spermatid Differentiation in Mice. Proc Natl
Acad Sci USA 92:12451-12455, 1995

Lee KS, Fajardo MA, Braun RE: A testis cytoplasmic RNA binding protein that has the
properties of a translational repressor. Mol Cell Biol 16:3023-3034, 1996

Fajardo MA, Haugen HS, Clegg CH, Braun RE: Separate elements in the 3 untranslated region
of the mouse protamine 1 mRNA regulate translational repression and activation during
murine spermatogenesis. Dev Biol 191:42-52, 1997

Braun RE: Every sperm is sacred-or is it? Nature Genetics 18:202-204, 1998

Zhong J, Lee K, Peters AHFM, Braun RE: A double-stranded RNA binding protein required for
activation of repressed messages in mammalian germ cells. Nature Genet 22:171-174, 1999

Davies HG, Giorgini F, Fajardo MA, Braun RE: A sequence-specific RNA binding complex
expressed in murine germ cells contains MSY2 and a novel protein, MSY4 (submitted)

Meagher MJ, RE Braun: A murine zinc-finger protein required during the mitotic proliferative
phase of gastrulation (submitted)



PETER BYERS, M.D.
Research Program:

The underlying objective of research in Dr. Byers laboratory is to understand the molecular
pathogenesis of inherited disorders of connective tissue. Dr. Byers has concentrated on disorders
in which the mutations occur in fibrillar collagen genes, particularly the COL1A1 and COL1A2
genes that encode the chains of types I and III procollagens. He has identified more than 150
mutations in the genes that encode type I procollagens, more than 130 in the COL3A1 gene that
encodes type III procollagen, as well as mutations in the type V collagen genes in forms of
Ehlers-Danlos syndromes, and the lysyl hydroxylase gene in Ehlers-Danlos syndrome type VI.
These mutations affect mRNA processing and transport, protein assembly and folding, molecular
transport within the cell, and molecular processing and fibril aggregation in the extracellular
matrix. Mutations in these disorders give rise to the common phenotypes of osteogenesis
imperfecta and forms of Ehlers-Danlos syndrome type as well as to some uncommon
phenotypes, such as arterial aneurysms. The Byers lab is now trying to understand the
mechanisms by which the cell recognizes and adapts to mutations that affect splicing, chain
assembly and molecular transport as well as to define the manner in which mutations produce the
phenotypes. The strategies to reach these goals include the analysis of the normal and altered
order of splicing in complex genes, isolation of procollagen binding proteins by direct
immunoprecipitation of bound proteins, analysis of pathways of intracellular degradation, and
analysis of changes in gene expression within cells that harbor these mutations.

Investigator: Dr. Byers is Professor of Pathology and Medicine (Medical Genetics).

Representative Publications:

Chessler SD, Wallis, GA, Byers PH: Mutations in the carboxyl-terminal propeptide of the proal
(I) chain of type I collagen result in defective chain association and produce lethal
osteogenesis imperfecta. J Biol Chem 268:18218-18225, 1993.

Chessler SD, Byers PH: BiP binds type I procollagen proa chains with mutations in the
carboxyl-terminal propeptide synthesthized by cells from patients with osteogenesis
imperfecta. J Biol Chem 268:18226-18233, 1993.

Byers PH: Disorders of collagen structure and synthesis. In The Metabolic Basis of Inherited
Diseases, CR Scriver, A Beaudet, W Sly, D Valle, eds. McGraw-Hill, New York, 2805-
2842, 1994.

Willing MC, Deschenes SS, Scott D, Byers PH, Slayton RL, Pitts SH, Arikat H, Roberts R
Osteogenesis imperfecta type I: molecular heterogeneity for COL1A1 null alleles of type
I collagen. Am J Hum Genet 55:638-647, 1994.

Byers PH, Duvic M, Atkinson M, Robinow M, Smith SL, Krane SM, Greally MT, Ludman M,
Matalon R, Pauker S, Quanbeck D, Schwarze U. Ehlers-Danlos syndrome type VIIA and
VIIB result from splice junction mutations or genomic deletions that involve exon 6 in
the COL1A1 and COL1A2 genes of type I collagen. Am J Med Genet 72:94-105, 1997.

Schwarze U, Goldstein JA, Byers PH. Splicing defects in the COL3A1 gene: marked preference
for 5° (donor) splice site mtuation in patients with exon-skipping mutations and Ehlers-
Danlos syndrome type IV. Am J Hum Genet 61:1276-1286, 1997.

Qi M, Byers PH. Constitutive skipping of an anternatively spliced exon 10 in the ATP74 gene
abolishes Golgi localization of the Menkes protein and produces the occipital horn
syndrome. Hum Molec Genet 7:465-469, 1998



PHILLIP F. CHANCE, M.D.
Research Program:

Dr. Chance has established a laboratory with an interest in the molecular basis of inherited
neurologic disorders, especially diseases of peripheral nerves including various forms of
Charcot-Marie-Tooth neuropathy and amyotrophic lateral sclerosis (ALS; also called Lou
Gehrig's disease). Through work in Dr. Chance's laboratory the chromosomal location or
molecular basis of several different peripheral nerve disorders has been defined. The
observations have advanced the genetic nosology within peripheral nerve diseases, have
immediate relevance to the practice of clinical medicine and may provide a critical prelude to the
development of rational therapies for patients. Dr. Chance's current projects include positional
cloning of the genes for inherited brachial plexus neuropathy and for a juvenile-onset form of
ALS. Other current projects in Dr. Chance's lab focus on the identification of genetic
abnormalities in malformation syndromes affecting the cerebellum and an analysis of the
structure and ontogeny of a transposon-associated repeat sequence on the short arm of
chromosome 17.

Investigator: Dr. Chance is a Professor of Pediatrics and Neurology
Representative Publications:

Chance PF, Abbas N, Lensch MW, Pentao L, Roa BB, Patel PI and Lupski JR: Two autosomal
dominant neuropathies result from reciprocal duplication/deletion of a region of chromosome 17.
Human Molecular Genetics 3; 223-228, 1994.

Kiyosawa H, Lensch MW and Chance PF: Analysis of the CMT1A-REP repeat: Mapping
crossover breakpoints in CMT1A and HNPP. Human Molecular Genetics 4: 2327-2334, 1995.

Scherer SS and Chance PF: Myelin Genes: getting the dosage right. Nature Genetics 11:226-229,
1995.

Pellegrino JE, Rebbeck TR, Brown MJ, Bird TD and Chance PF: Mapping of hereditary
neuralgic amyotrophy (familial brachial plexus neuropathy) to distal chromosome 17q.
Neurology 46:1128-1132, 1996.

Kiyosawa H and Chance PF: Primate origin of the CMT1A-REP repeat and and analysis of a
putative transposon-associated recombinational hotspot. Human Molecular Genetics 5:745-754,
1996.

Chance PF: Inherited Demyelinating Neuropathy: Charcot-Marie-Tooth Disease and Related
Disorders in The Molecular and Genetic Basis of Neurological Disease, R.N. Rosenberg, S.B.
Prusiner, S. DiMauro, R.L. Barchi and LM Kunkel, eds., Oxford, Butterworth-Heinemann, 1996.

Chance PF, Rabin BR, Ryan SG, Ding Y, Scavina M, Crain B, Griffin JW and Cornblath DR:
Linkage of the gene for an autosomal dominant form of juvenile amyotrophic lateral sclerosis to
chromosome 9q34. American Journal of Human Genetics 62:633-641, 1998.

Gossett JG and Chance PF: Evaluation and review of the familial carpal tunnel syndrome.
Muscle and Nerve 21:1533-1536, 1998.



SAMIR S. DEEB, Ph.D.
Research Program:

Dr. Deeb’s group is presently involved in two major projects: 1) The molecular genetics of
red/green color vision. A high degree of variation in the ability to discriminate between colors
in the middle-to-long wavelengths has been observed in the general population. This phenotypic
variation was observed among individuals who are classified as either color vision defective or
normal. Dr. Deeb and colleagues have determined the molecular basis for the two major
phenotypic classes among individuals with normal color vision to be a single amino acid
polymorphism in the red pigment gene. A partial understanding of the molecular basis of the
various classes and severity of color vision deficiency was achieved by gross analysis of the
red/green pigment gene assays. 2) The molecular basis of dyslipoproteinemia. Dr. Deeb’s
laboratory is investigating variants of candidate genes involved in plasma lipoprotein
metabolism that may be associated with elevated low density or diminished high density
lipoprotein levels. Apolipoproteins A-I and B-1000 and the enzyme lipoprotein lipase are the
main candidates being investigated using techniques of linkage analysis and DNA sequence
determination. In addition, cis-regulatory elements of the lipoprotein lipase gene are being
extensively studied by introduction of various regulatory regions driving the expression of Lac Z
into cell lines and transgenic mice.

Investigator: Dr. Deeb is a Research Professor of Medicine (Medical Genetics) and Genetics.

Representative Publications:

Winderickx J, Lindsey DT, Sanocki E, Teller EY, Motulsky AG, Deeb SS: A Ser/Ala
polymorphism in the red photopigment underlies variation in coulor matching among
coulor-normal individuals. Nature 356:431-433, 1992

Winderickx J, Battisti L, Motulsky AG, Deeb SS: Selective expression of the X-linked green
visual pigment genes. Proc Natl Acad Sci USA 89:9710-9714, 1992

Deeb SS, Lindsey DT, Hibiya Y, Sanocki E, Winderickx J, Teller DY, Motulsky AG:
Genotype phenotype relatlonshlps in human red/ green color vision defects: Molecular and
psychophysical studies. Am J Hum Genet 51:687-700, 1992

Laakso M, Malkki M, Kekildinen P, Kuusisto J, Deeb SS: Insulin receptor substrate-11 variants
in non-insulin-dependent diabetes. J Clin Invest 94:1141-1146, 1994

Meagher M, Jorgensen AL, Deeb SS: Sequence and evolutionary history of the length
polymorphisms in intron 1 of the human red photopigment gene. J Mol Evol 43:622-630,
1996

Yamaguchi T, Motulsky AG, Deeb SS: Visual pigment gene structure and expression in human
retinae. Hum Mol Genet 6:981-990, 1997

Crognale MA, Teller DY, Yamaguchi T, Motulsky AG, Deeb SS: Analysis of red/green color
discrimination in subjects with a single X-linked photopigment gene. Vision Res 39:707-
719, 1998

Hu Q, Kukull WA, Bressler SL, Gray MD, Cam JA, Larson EB, Martin GM, Deeb SS: The
human FE65 gene: genomic structure and an intronic biallelic polymorphism associated
with sporadic dementia of the Alzheimer type. Hum Genet 103:295-303, 1998

Deeb SS, Fajas L, Nemoto M, Pihlajamaki J, Mykkanen L, Kuusisto J, Laakso M, Fujimoto W,
Auwerx J: A prol2Ala substitution in PPARY2 associated with decreased receptor activity,
lower body mass index and improved insulin sensitivity. Nat Genet 20:284-287, 1998



CHRISTINE DISTECHE, Ph.D.
Research Program:

Our main interest is the study of the structure and function of the X and Y chromosomes in
mammals. The sex chromosomes play important roles in the development of males and females.
The mammalian X chromosome is subject to X inactivation early in embryogenesis, which
ensures the same dosage of gene expression between males and females. We are specially
interested in features of this process in terms of establishment and maintenance of X
inactivation. Genes that escape X inactivation have been found in human and in mouse and
many of these genes have Y homologues. The laboratory is presently investigating the
mechanisms of escape from X inactivation in terms of epigenetic changes during development.
Evolutionary aspects of X/Y gene pairs are also an active area of study. Their findings of more
genes that escape X inactivation in human, as compared to mouse, have special relevance to
Turner Syndrome which is characterized by the presence of a single X chromosome and
associated with infertility in human females but not in mice. Features associated with Turner
Syndrome are likely to result from haploinsufficiency of genes that escape X inactivation.
Individuals with sex chromosome abnormalities have been extensively studied by the laboratory
to define critical regions of the X or Y chromosomes which play specific roles in these disorders.

Investigator: Dr. Disteche is a Professor of Pathology and Adjunct Professor of Medical
Genetics.

Representative Publications:

Tsuchiya K, Reijo R, Page DC, Disteche CM: Gonadoblastoma: molecular definition of the
susceptibility region on the Y chromosome. Am J Hum Genet 57:1400-7, 1995

Disteche CM: The great escape. Am J Hum Genet 60:1312-1315, 1997

Adler DA, Rugarli EI, Lingenfelter PA, Tsuchiya K, Poslinski D, Liggitt HD, Chapman VM,
Elliott RW, Ballabio A, Disteche CM. Evidence of evolutionary up-regulation of the single
active X chromosome in mammals based on Clc4 expression levels in Mus spretus and Mus
musculus. Proc Nat Acad Sc. USA. 94:9244-9248, 1997

Schwartz A, Chan DC, Brown LG, Alagappan R, Pettay D, Disteche C, McGillivray B, de la
Chapelle A, Page DC: Reconstructing hominid Y evolution: X-homologous block, created
by X-Y transposition, was disrupted by Yp inversion through LINE-LINE recombination.
Hum Mol Genet 7:1-11, 1998.

Lingenfelter PA, Adler DA, Poslinski D, Thomas S, Elliott RW, Chapman VM, Disteche CM:
Escape from X inactivation of Smcx is preceded by silencing during mouse development.
Nature Genet 18:212-213, 1998

Dal Zotto L, Quaderi NA, Elliott R, Lingerfelter PA, Carrel L, Valsecchi V, Montini E, Yen CH,
Chapman V, Kalcheva I, Arrigo G, Zuffardi O, Thomas S, Willard HF, Ballabio A, Disteche
CM, Rugarli EI: The mouse Midl gene: implications for the pathogenesis of Opitz
syndrome and the evolution of the mammalian pseudoautosomal region. Hum Mol Genet
7:489-499, 1998



DAVID W. EMERY, Ph.D.

Research Program:

Dr. Emery’s general research interests focus on the field of hematopoietic stem cell gene
therapy. This includes a broad interest in the mechanisms of gene regulation and the
transplantation biology of hematopoietic stem cells. Past studies include the manipulation of
transplantation immunity in mice and miniature swine using retrovirus vectors for major
histocompatibility genes, and the enhancement of hematopoietic stem cell transplantation across
xenogeneic barriers. Current studies have focussed on: 1) The systematic comparison of various
nonhuman primates as pre-clinical large animal models for hematopoietic stem cell gene therapy
research; 2) The development and testing of retrovirus vectors for human hemoglobin genes in
transplanted mice; and 3) The investigation of chromatin insulators for minimizing negative
position effects on retrovirus vector expression. Dr. Emery is also the Director of a clinical Gene
and Cell Therapy Core Laboratory under construction at the University of Washington’s General
Clinical Research Center. This Core Laboratory will support ongoing and future clinical trials at
the University of Washington Medical Center and affiliated hospitals which require the genetic
modification and/or ex vivo manipulation of patient tissues under strict clinical standards.

Investigator: Dr. Emery is a Research Assistant Professor in the Department of Medicine
(Medical Genetics).

Representative Publications:

Emery DW, Sablinski T, Shimada H, Germana S, Gianello P, Foley A, Shulman S, Arn S,
Fishman J, Lorf T, Nickeleit V, Colvin RB, Sachs DH, LeGuern C: Expression of an
allogeneic MHC DRB transgene, through retroviral transduction of bone marrow, induces
specific reduction of alloreactivity. Transplantation 64:1414-23, 1997

Emery DW, Shimada H, Germana S, Sachs DH, and LeGuern C: Transfer of porcine MHC DRa
into IEa-deficient murine bone marrow results in reduced IE-restricted V[  usage.
Transplantation 66:1081-1088, 1998

Emery DW, Chen H, Li Q, and Stamatoyannopoulos G. 1998. Development of a condensed
Locus Control Region cassette and testing in retrovirus vectors for “y-globin. Blood Cells
Mol Dis 24:322-339

Sablinski T, Emery DW, Monroy R, ef al. Long-term discordant xenogeneic (porcine-to-primate)
bone marrow engraftment in a monkey treated with porcine-specific growth factors.
Transplantation 67:972-977

Emery DW, Morrish F, Li Q, Stamatoyannopoulos G: Development of an optimal “y-globin
expression cassette in retrovirus vectors. Hum Gene Therapy 10:877-888, 1999

Emery DW, and Stamatoyannopoulos G. Stem cell gene therapy for the [-chain
hemoglobinopathies - problems and progress. Ann New York Acad Sci 872:94-107, 1999

Emery DW, Holley K, Sachs DH: Enhancement of swine progenitor chimerism in mixed
swine/human bone marrow cultures with swine cytokines. Exp Hematol (in press)



STANLEY FIELDS, Ph.D.
Research Program:

Dr. Fields’ laboratory uses the yeast Saccharomyces cerevisiae to investigate macromolecular
interactions, both those between proteins and those between RNA and protein. Protein-protein
interactions are analyzed with the yeast two-hybrid system which uses gene expression to detect
the association of proteins fused to DNA-binding and transcriptional activation domains. One of
their goals is to use this technique to develop a "protein linkage map" for yeast, which would be
a description of all the protein-protein interactions that occur in this organism and that are
detectable by this method. A related three hybrid method can be used as a simple genetic assay
to study RNA-protein interactions, and another aim in the laboratory is to apply this method to
understand the basis for some of the RNA-protein interactions that underlie RNA metabolism in
yeast. In addition, these methodologies are being applied to analyze viral genomes and the
proteins they encode. The laboratory is also interested in studying proteins in human disease
using yeast-based assays.

Investigator: Dr. Fields is a Professor of Genetics and Medicine (Medical Genetics)
Representative Publications:

Fields S and Song O: A novel genetic system to detect protein-protein interactions. Nature
340:245-246, 1989

Fields S and Jang SK: Presence of a potent transcription activating sequence in the p53 protein.
Science 249:1046-1048, 1990

Chien C-T, Bartel PL, Sternglanz R, and Fields S: The two-hybrid system: a method to identify
and clone genes for proteins that interact with a protein of interest. Proc Natl Acad Sci
USA 88:9578-9582, 1991

Yuan YO, Stroke IL, and Fields S: Coupling of cell identity to signal response in yeast:
Interaction between the a1 and STE12 proteins. Genes Dev 7:1584-1597, 1993

Iwabuchi K, Bartel PL, Li B, Marraccino R and Fields S: Two cellular proteins that bind to wild
type but not mutant p53. Proc Natl Acad Sci USA 91:6098-6102, 1994

Fields S and Sternglanz R: The two-hybrid system: an assay for protein-protein interactions.
Trends in Genetics 10:286-292, 1994

Yang M, Wu Z, and Fields S: Protein-peptide interactions analyzed with the yeast two-hybrid
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CLEMENT E. FURLONG, Ph.D.
Research Program:

Dr. Furlong's laboratory is investigating the function of the polymorphic, HDL-associated
enzyme human serum paraoxonase (PONI) in the detoxication of organophosphorus compounds.
Insecticides such as parathion, chlorpyrifos and diazoxon are bioactivated to highly toxic oxon
forms by the cytochrome P450 systems. The toxic oxons are potent inhibitors of
acetylcholinesterase. ~ These oxons are hydrolyzed by paraoxonase. Direct testing of
paraoxonase's protective effects against organophosphate poisoning in a model system supports
the role of PON1 in detoxication in vivo. PON1 exhibits a substrate-dependent polymorphism in
human populations. At least two allelic forms of the enzyme have been observed. One isoform
(PON1Rj92) hydrolyzes paraoxon (the toxic metabolite of parathion) with a high turnover rate
and the other (PON1g19,) with a low turnover rate. The effect of the polymorphism is reversed
for other organophosphorus compounds such as diazoxon, soman and sarin. In addition to
hydrolyzing organophosphates, PON1 appears to play an important role in metabolizing oxidized
lipids. A number of recent studies have reported that the R192 variant of this protein is a risk
factor for coronary artery disease. Studies aimed at understanding the consequences of the
PONT1 polymorphism in human populations are underway. A second interest of Dr. Furlong is
the development of protein-based surface plasmon resonance biosensors that have broad
application in the fields of medicine, biotechnology and environmental monitoring. A third area
of interest in the laboratory is the development of bacterial-based protein producing bioreactors.

Investigator: Dr. Furlong is a Research Professor of Medicine (Medical Genetics) and
Genetics.
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STANLEY M. GARTLER, Ph.D.
And R. SCOTT HANSEN, Ph.D.

Research Program:

Dr. Gartler's laboratory has two main areas of activity: X-chromosome inactivation and
autosomal imprinting. X-chromosome inactivation. In mammals the two X chromosomes in the
female become equivalent to the single X chromosome in the male through the mechanism of X-
chromosome inactivation, a form of dosage compensation. This system is critical for normal
development and results in monallelic experession in females for X-linked loci subject to X-
chromosome inactivation. These active and inactive alleles differ in chromatin configuration,
DNA methylation, XIST expression, histone acetylation and replication timing. At present, the
work is focused on replication timing differences. Dr. Gartler’s lab has shown that the fragile X
syndrome, which is characterized by an X-chromosome cytological aberration and mental
retardation, exhibits delayed replication and hypermethylation. Further analysis has shown that
the replication delay may extend millions of bases beyond the borders of the fragile X gene.
How this very late zone of replication develops is one of the projects being pursued at present.
In the course of this work Dr. Gartler’s lab has determined the replication timing of genes near
the border of late and early replicating bands. These genes appear to constitute a special group,
in that their replication timing changes depending on the tissue under study. This finding may
have considerable evolutionary significance and constitutes a major laboratory project.
Imprinting. Monoallelic expression is also known in some autosomal genes, which is said to
result from imprinting. That is, the expression of such genes is dependent on parent of origin.
The alleles at an imprinted locus will differ in replication timing, as for alleles subject to X-
inactivation. Using a method based on replication timing differences, a procedure to detect
imprinted genes in the human genome has been developed. Development of a methylation
screen to find imprinted genes is underway.

Investigator: Dr. Gartler is a Professor of Medicine (Medical Genetics) and Genetics. He is a
member of the National Academy of Sciences. Dr. Hansen is a Research Assistant Professor of
Medicine (Medical Genetics).
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LELAND H. HARTWELL, Ph.D.
Research Program:

Dr. Hartwell’s research program uses yeast genetics to study the control of the cell cycle by
checkpoints, control circuits that arrest progression of the cell cycle when chromosomal damage
is present. Two checkpoints are being investigated, one that controls mitosis in response to
DNA double strand breaks and another that controls DNA replication in the presence of DNA
alkylation damage. The Hartwell lab studies two aspects of yeast cell biology, the control of the
cell cycle and the development of cell polarity. 1) The cell cycle is controlled in response to
DNA damage and other perturbations by controls discovered in the Hartwell Lab, called
checkpoints. Checkpoints arrest progress through the cell cycle so that damage can be repaired
before the cell continues on. Checkpoints are responsible for the high fidelity of mitotic
chromosome replication and segregation providing surveillance at the G1 to S transition, during
S phase, and at the G2 to M transition. Loss of the G1 checkpoint in human cells is an important
element in the generation of cancer cells since this loss unleashes an instability of the genome
permitting rapid tumor cell evolution. 2) During mating, yeast cells polarize toward one another
in response to pheromone signals. The Hartwell lab is investigating the functions needed for a
cell to reorient its polarity in response to an external signal. They have found that a pheromone
receptor and trimeric G protein play important roles. How the receptor communicates with the
cell's cytoskeleton to direct polarity is an issue of central concern. The Hartwell group has also
discovered that a yeast cell has two mating pathways, one that is used when pheromone gradients
can be detected and another that the cell uses when the pheromone concentration saturates the
cell's detection system. Another issue of current study is how the cell switches from one
behavior to another. In both of these areas yeast genetics is exploited to identify the components
that function in the process under consideration and to determine the particular role that a gene
product plays.

Investigator: Dr. Hartwell is President and Director of the Fred Hutchinson Cancer Research
Center and Research Professor of Genetics at the University of Washington. He is also a
member of the National Academy of Sciences.
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MARSHALL HORWITZ, M.D., Ph.D.

Research Program:

Dr. Horwitz's research interests are focused in two areas: 1) Inherited disorders of hematopoiesis.
We are working to positionally clone genes responsible for autosomal dominant acute
myelogenous leukemia (AML) and cyclic neutropenia. 2) Novel approaches to gene therapy. We
are investigating non-viral mechanisms in which DNA is efficiently transfected and generalized
strategies for negating gene activity at the protein level.

Investigator: Dr. Horwitz is an Associate Professor of Medicine (Medical Genetics) and
Investigator in the Markey Molecular Medicine Center.
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GAIL JARVIK, M.D., Ph.D.
Research Program:

Dr. Jarvik's major interest is in the genetics of common disease. She is involved in a number of
research projects which address the inheritance of diseases of complex etiology. These projects
use statistical genetics methods such as linkage analysis, complex segregation analysis, and
association and interaction tests, in large data-sets collected in collaboration with molecular
biologists and epidemiologists. She is particularly interested in the analysis of risk factors for
coronary artery disease, including lipid disorders. A major focus of research is the study of
gene-by-gene interactions in the inheritance of familial combined hyperlipidemia and elevated
levels of apolipoprotein B. That study is also directed at mapping an apolipoprotein B elevating
locus. A second major project involves lipid and oxidative risk factors in a case-control study of
carotid artery disease. Associations between lipid factors, the HDL-associated antioxidant
enzyme paraoxonase activity and genotype, and susceptibility of LDL to oxidation are being
evaluated. Changes in gene effects with age, Alzheimer Disease, and prostate cancer are also
areas of study.

Investigator: Dr. Jarvik is an Associate Professor of Medicine (Medical Genetics), a member
of the Markey Molecular Medicine Center and an Affiliate Member of the Fred Hutchinson
Cancer Research Center.
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MARY-CLAIRE KING, Ph.D.
Research Program:

Dr. King’s group studies the genetics of complex, common human conditions. Their primary
areas of interest are breast and ovarian cancer and inherited deafness. Their approach is to apply
human genetics and genomics to identification and characterization of critical genes in
informative families and populations. Because these conditions are not purely genetic, they also
study the interaction between genetic and environmental influences on human traits. Dr. King’s
lab also applies genomic sequencing to the identification of victims of human rights abuses.

Investigator: Dr. King is a Professor of Medicine (Medical Genetics) and Genetics and an
American Cancer Society professor.
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ANDRE LIEBER, Ph.D.
Research Program:

The main objective of research in Dr. Lieber’s laboratory is to modify adenoviruses for gene
therapy. The work is currently focused on three main areas. 1) Oncolytic adenoviruses for the
treatment of cervical carcinoma. Dr. Lieber has found that El-deleted adenoviruses replicate
specifically within HPV-associated cervical carcinoma cells but not within normal cells. This is
the basis for an anti-tumor approach, which has potential application for other malignancies
including those with deregulated pRb/p16 functions that also allow for replication of E1-deleted
Ad vectors. Current emphasis is to establish a viral delivery and expression system with maximal
tumor-specificity that can be applied systemically. Specifically, the lab is testing whether an
unique Adeno-AAV-hybrid vector (Ad.AAV) can be used to activate gene expression from a
tumor-specific promoter only upon viral DNA replication which, in turn, will occur selectively
in tumor cells. This system is being used to express gene products that kill tumor cells
selectively by viral cytolysis or pS3-independent apoptosis. In this context, it was demonstrated
that insulator elements shield heterologous promoters from non-specific transactivation by
adenoviral enhancers. Other studies are being undertaken to facilitate viral dissemination
throughout the tumor. 2. Integrating adeno-AAV hybrid vectors for sickle cell gene therapy. Dr.
Lieber has developed a novel, integrating AAd.AAV hybrid vector devoid of all viral genes that
combines features of adenoviral vectors including high titer, high infectivity, and large capacity
with the integration capability of AAV ITRs. This vector is able to accommodate large transgene
expression cassettes and to stably transduce cells in vitro with a 100% efficiency without
associated toxicity. Ongoing studies focus on the improvement of integration frequency of
AAd.AAV vectors and on the stimulation of site-specific integration by incorporating the AAV
Rep function into hybrid vectors. 3) Adeno- or Adeno-AAV vectors with modified tropism. Dr
Lieber has developed a strategy to specifically retarget adenoviruses to any cell type of interest.
This approach involves creating a library of adenoviruses displaying random peptides in their
fiber knobs as ligands and screening this library for adenovirus variants with tropism to a
particular cell type in vitro and potentially in vivo. There are two areas of application: One is to
change the tropism of oncolytic vectors based on AdS so that they will infect only tumor cells
but not the surrounding normal liver tissue after intraportal virus application or infusion into the
hepatic artery; the other is to retarget Adeno-AAYV vectors to cell types that are refractory to AdS
infection, including CD34+ cells and lung epithelial cells.

Investigator: Dr. Lieber is Research Assistant Professor of Medicine (Medical Genetics).
Representative Publications:

Lieber A, Sandig V, Bahring S, Sommer W, Strauss M: Stable high level expression in
mammalian cells by T7 phage RNA polymerase. Methods in Enzymology 217:47-66, 1993

Lieber A, Strauss M: Selection of efficient cleavage sites in target RNAs by using a ribozyme
expression library. Mol Cell Biol 15:540-551, 1995

Lieber A, Vrancken Peeters MJ, Meuse L, Fausto N, Perkins J, Kay M: Adenovirus-mediated
urokinase gene transfer induces liver regeneration and allows for efficient retrovirus
transduction of hepatocytes in vivo. Proc Natl Acad Sci (USA) 92, 6210-6214, 1995

Lieber A, He C-Y, Polyak S Gretsch D, Barr D, Kay MA: Elimination of hepatitis C viral RNA
in infected hepatocytes by adenovirus-mediated expression of ribozymes. J Virol 70:8782-
8791, 1996

Lieber A, He C-Y, Kay MA: Adenoviral preterminal protein stabilizes mini-adenoviral genomes
in vitro and in vivo. Nature Biotech, 15:1383-1387, 1997

Lieber A, He C-Y, Meuse L, Himeda C, Wilson C, Kay MA: Inhibition of NF-kB in
combination with bcl-2 expression allows for persistence of first-generation adenovirus
vectors in mouse liver. J Virol 92:9267-9277, 1998



ERIC D. LYNCH, Ph.D.

Research Program :

The focus of Dr. Lynch's research is to identify and characterize the genes involved in hearing
loss. In 1997 his research efforts, in collaboration with Dr. Mary-Claire King at the University
of Washington and Dr. Pedro Leon at the University of Costa Rica, led to the indentification of a
mutation in the Human Diaphanous 1 (HDIA1) gene, as being associated with hearing loss in
DFNA1-linked individuals in a large Costa Rican family. Functional characterization of the
HDIA1 gene and its protein product are a large part of the current work in his laboratory.
Ongoing efforts include the development of a transgenic mouse with the pertinent human
DFNA1 mutation in the HDIA1 mouse ortholog p140mDia, in an attempt to recapitulate the
progressive hearing loss phenotype in a model organism. If this is successful, Dr. Lynch will
have proven that the diaphanous gene is involved in hearing loss and will have a system to
investigate further the role of diaphanous in hearing and for gene therapy studies. Concurrent to
the development of the Knock-in mouse, Dr. Lynch is developing a pl40mDia Knock-out
mouse with the goal of further understanding the role of diaphanous, as a down stream effector
of Rho in the regulation of actin filament formation during such basic cellular processes as
cytokinesis.

Following the identification of the DFNAI gene, a collaboration with Dr. Karen Avraham led to
the mapping and cloning of the DFNA15 gene (POU4F3). The DFNAI1S gene is a known
transcription factor with expression limited to the hair cells of the inner ear, the retinal ganglion
cells, and the dorsal root ganglion. Ongoing studies with this gene include the development of
rapid screening assays for mutations in this gene in additional families. Using direct sequencing,
Dr. Lynch is screening additional families for mutations in the DFNA15 gene. Dr. Lynch’s goal
is to characterize the degree to which POU4F3 plays a role in genetically influenced hearing loss
in families with a clear genetic predisposition to hearing loss. This work is parallel to the
analysis of the DFNAT gene in families with sensory neural hearing loss of presumed genetic
origin. Additionally, Dr. Lynch is developing cell lines with POU4F3 under inducible control
for the analysis of cDNA arrays to identify genes whose expression is regulated by POU4F3.

Dr. Lynch continues to seek out and study additional families with hereditary hearing loss in the
hopes of identifying additional deafness genes. A recent collaboration to map the gene for
syndromic hearing loss in Perrault's syndrome has led to the identification of a candidate region
of linkage. Perrault's syndrome involves sensory neural hearing loss in men and sensory neural
hearing loss with ovarian dysgenesis in women. Dr. Lynch is currently seeking additional
families with Perrault's syndrome in an attempt to confirm the map location and to further
narrow the linked region with the goal of positionally cloning the responsible gene(s).

Investigator: Dr. Lynch is a Research Assistant Professor in the Division of Medical Genetics
within the Department of Medicine, and an affiliate of the Virginia Merrill Bloedel Hearing
Research Center at the University of Washington.

Representative Publications:

Lee MK, Lynch ED, King MC. SeqHelp: A procedure to analyze molecular sequences using
common computational resources. Genome Res: 8:306-312, 1998

Vahava O, Morell R, Lynch ED, Weiss S, Kagan ME, Ahituv N, Morrow JE, Lee MK, Skvorak
AB, Morton CC, Blumenfeld A, Frydman M, Friedman TB, King M-C, Avraham KB:
Mutation in transcription factor POU4F3 causes inherited progressive hearing loss in
humans. Science: 279:1950-1954, 1998

Lynch ED, Lee MK, Morrow JE, Welcsh, PL, Leon PL, King M-C: Non-syndromic deafness
DFNAT1 associated with mutation of a human homolog of the Drosophila gene diaphanous.
Science: 278:1315-1318, 1997



A. DUSTY MILLER, Ph.D.
Research Program:

Advances in molecular biology have made it feasible to cure genetic disease by transfer of
corrective genes to somatic tissues of humans. Dr. Miller has focused on the use of viral vectors
derived from retroviruses and parvoviruses (including adeno-associated virus) to develop
efficient gene transfer systems, and has demonstrated gene transfer and expression in many
somatic cell types in culture and in animals. Dr. Miller is currently using these vectors in gene
transfer trials in humans, but much development work remains to make gene therapy an effective
treatment. Other ongoing studies focus on the basic biology and properties of parvovirus vectors
and their potential for use in gene therapy, and on retrovirus biology, including the nature of the
receptors used for entry of retroviruses into cells and the evolution of the retrovirus envelope
proteins that interact with these receptors.

Investigator: Dr. Miller is a Member of the Division of Basic Sciences and the Program in
Molecular Medicine of the Fred Hutchinson Cancer Research Center. He is an Affiliate
Professor of Pathology at the University of Washington.
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ARNO G. MOTULSKY, M.D., D.Sci.
Research Program:

The principal theme of the work of Dr. Motulsky is the role of heredity-environment interactions
in the pathogenesis of disease. Dr. Motulsky introduced the concept of genetically determined
drug reactions (pharmacogenetics) and worked extensively on several pharmacogenetic traits.
Current emphasis in Dr. Motulsky's laboratory deals with the extension of pharmacogenetics to
other environmental agents (ecogenetics) in conjunction with a new UW center on ecogenetics.
Previous studies on the frequency and genetics of hyperlipidemia in populations of patients with
coronary heart disease led to the definition of the role of various genetic hyperlipidemias in
coronary heart disease. Dr. Motulsky’s current work in this field focuses on the study of lipid-
related genes and is being carried out at the cellular, molecular and population levels. Recent
work deals with the genetics of homocysteine elevations as a risk factor in arteriosclerotic
vascular disease. Another aspect of Dr. Motulsky’s work is on the molecular genetics of color
vision genes. Much heterogeneity was found in the molecular make-up of color vision pigment
genes in individuals with normal and with defective color vision. The psychophysical perception
of color is correlated with molecular gene arrangement in collaboration with psychologists.

Investigator: Dr. Motulsky is a Professor (Emeritus-active) of Medicine (Medical Genetics)
and Genetics. Dr. Motulsky is a member of the National Academy of Sciences.
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MAYNARD OLSON, Ph.D.
Research Program:

Dr. Olson’s research emphasizes large-scale genome analysis. He is Director of the Human
Genome Center at the University of Washington, which has implemented an integrated approach
to mapping and sequencing multi-megabase-pair, contiguous tracts of human DNA. This
approach includes acquisition of redundant cloned coverage of the DNA, validation of the
integrity of the clones, definition of a minimum-tiling path across the sequencing target,
sequencing of individual clones by a random-sampling method, assembly of finished sequence,
quality assessment, and biological annotation. In addition to this focus on the development of an
efficient, generic approach to large-scale genomic sequencing, Dr. Olson is involved in studies
of the phenotypic effects of natural, intra-species variation in DNA sequence. This research
involves both human genes and model-organism studies in the yeast Saccharomyces cerevisiae.
The emphasis is on understanding the role of variation amongst alleles that occur at high
frequences in natural populations.

Investigator: Dr. Olson is a Professor of Medicine (Medical Genetics) and Genetics at the
University of Washington. He is a member of the National Academy of Sciences.
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Gillett W, Hanks L, Wong G, Yu J, Lim R, Olson MV: Assembly of high-resolution restriction
maps based on multiple complete digests of a redundant set of overlapping clones.
Genomics 33:389-408, 1996
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ROBERTA A. PAGON, M.D.
Research Program:

The research interests of Dr. Pagon focus on the nosology and delineation of genetic disorders
and syndromes, and the development of electronic clinical genetics information resources. Her
clinical research is made possible through an extensive clinical program involving in-patient and
out-patient consultations at Children’s Hospital and Regional Medical Center, the major tertiary-
level pediatric hospital in the WWAMI (Washington-Wyoming-Alaska-Montana-Idaho) region,
and a network of regional genetics clinics in Washington State. Genetic eye diseases and the
diagnosis and management of children with ambiguous genitalia are special research interests.
Dr. Pagon is interested in the information needs of medical geneticists and genetic counselors
created by the discoveries of the Human Genome Project. She has developed Helix: Genetic
Testing Resource, a database of genetic testing laboratories funded by the National Library of
Medicine (NIH) and the Maternal Child Health Bureau (HSRA), that serves as the “yellow
pages” for genetics laboratories (www.genetests.org). With funding from the National Library of
Medicine and the National Human Genome Research Institute, she is developing GeneClinics,
an electronic expert-authored information resource that relates genetic testing information to the
diagnosis, management and risk assessment of patients and families with inherited disorders
(www.geneclinics.org).

Investigator:

Dr. Pagon is Professor of Pediatrics and Adjunct Professor of Ophthalmology and Medicine
(Medical Genetics). She is a consultant to the Regional Genetics Program of Washington State
and an attending physician in the Children’s Hospital and Regional Medical Center Genetics
Clinic. She is a member of the Board of Directors of The American Board of Medical Genetics
(ABMG) and a member of the clinical practice committee of The American College of Medical
Genetics (ACMQG).
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RICHARD D. PALMITER, Ph.D.
Research Program:

Dr. Palmiter's group has two research interests. One area involves the role of catecholamines in
the development and function of the mammalian nervous system. By inactivating the dopamine
B-hydroxylase (DBH) gene, mice were created that cannot synthesize norepinephrine or
epinephrine. They die, apparently due to cardiovascular failure, between day 11 and 13 of
gestation. However, they can be rescued to birth by providing the mothers with B-agonists or
dihydroxyphenylserine, a norepineprine precursor. After birth they do remarkably well as long
as they are not stressed. The Palmiter lab is in the process of studying their physiological,
metabolic and behavior deficits. The Palmiter lab has also made mice in which the
dopaminergic neurons cannot make dopamine, but norepinephrine-producing neurons are
normal, by inactivating the tyrosine hydroxylase (TH) gene and then restoring TH function in
noradrenergic cells. These mice are born at normal frequency and begin to suckle and grow
normally but after about 2 weeks they become hypoactive and stop feeding. They can be rescued
to adulthood by daily administration of L-dopa, the product of the TH gene. The effect of
dopamine deficiency on locomotion was expected; however, the profound effect on feeding
behavior was not anticipated. These mice will provide ideal recipients of various gene therapy
approaches. One approach will be to introduce the TH gene into specific neurons to determine
which neurons control feeding and locomotor behaviors, the other involves systemic production
of L-dopa to determine whether all the deficits can be reversed by chronic supply of L-dopa.
Another project that is just beginning involves the role of neuropeptide Y, which is coexpressed
with catecholamines in the sympathetic nervous system, in various physwloglcal processes. The
other research interest involves the analysis of zinc homeostatsis in mice and cultured cells.
Transporters involved in the influx and efflux of zinc from cells are being cloned and
characterized. Other members of this family are involved in transport of zinc into intracellular
vesicles. For example, zinc is stored in synaptic vesicles of certain neurons and may function as
a neuromodulator. A central question relates to the molecular mechanism by which cells "sense"
the concentration of intracellular zinc and regulate its abundance. One aspect of this regulation
involves the transcriptional control of genes including the metallothionein genes. Various
metallothionein genes have been disrupted by gene targeting as a means of discerning the
function of these ubiquitous metal-binding proteins.

Investigator: Dr. Palmiter is a Professor of Biochemistry and Investigator of the Howard
Hughes Medical Institute. He is also a member of the National Academy of Sciences.
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WENDY H. RASKIND, M.D. Ph.D.

Research Program:

The focus of Dr. Raskind’s research is the study of neurobehavioral disorders, both single gene
and complex in etiology. She is Co-Principal Investigator for an NIH-funded multidisciplinary
learning disabilities center involving faculty from the College of Education and several
departments in the School of Medicine. Multigenerational families are being studied to
characterize, model and map genetic subtypes of dyslexia. To unravel the genetic contributions
to this complex disorder, the quantitative measures used in the clinical assessment of reading
disabled children are studied individually and in combination. These include measures of
executive function as well as reading and related processes. Parametric and nonparametric
genetic modeling and linkage analyses are employed. The laboratory also engages in mapping
and positional cloning of genes responsible for Mendelian neurologic diseases, including
cerebellar ataxias, spastic paraparesis, myokymia, choreas and episodic disorders. They have
identified a mutated protein kinase as the cause of SCA14 and plan functional studies as well as
creation of a mouse model.

Investigator: Dr. Raskind is Professor of Medicine (Medical Genetics), Professor of
Psychiatry and Behavioral Sciences (Joint with Medicine), Adjunct Professor of Genome
Sciences and Adjunct Professor of Orthopaedics.
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DAVID W. RUSSELL, M.D., Ph.D.

Research Program:

Dr. Russell’s research program focuses on the development of improved methods for transducing
mammalian cells with viral vectors. The technologies being developed will find applications in
somatic cell genetics, the engineering of mutant animals, and gene therapy. Transduction by
adeno-associated virus (AAV) vectors is an active area of investigation, including the cloning of
new AAV serotypes and the development of vectors based on them, designing improved
methods for vector production, testing of vectors in pre-clinical animal disease models, and
studies on the molecular mechanisms of AAV-mediated transduction. A major focus of the lab
at present is the development of homologous gene targeting strategies based on AAV vectors,
with the ultimate goal of therapeutic gene correction.

Vectors based on foamy viruses (an alternative retroviral vector system) are also under
investigation. Foamy virus vectors offer many possible advantages, including improved
transduction of non-dividing cells, wide host range, and large packaging capacity. In addition to
studies on the basic biology of foamy viruses, the potential of foamy virus vectors for gene
therapy applications is being explored, including the development of improved vector production
methods, and the testing of vectors in pre-clinical animal models. Recent findings from the
laboratory have shown that foamy virus vectors can efficiently transduce hematopoietic stem
cells in ex vivo strategies, and also other cell types after in vivo administration.

Investigator: Dr. Russell is an Assistant Professor in the Department of Medicine
(Hematology) and an Investigator of the Markey Molecular Medicine Center.
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Gerard D. Schellenberg
Research Program:

Dr. Schellenberg’s research program focuses on neurodegenerative diseases and behavioral
disorders.  The neurodegenerative diseases he is studying include Alzheimer’s disease,
frontotemporal dementia, progressive supranuclear palsy and related tauopathies, and
amyotrophic lateral sclerosis/parkinsonism dementia complex (ALS/PDC)of Guam. He is using
linkage and disequilibrium analysis to identify genetic loci for late-onset Alzheimer’s disease
and ALS/PDC. Recently his laboratory identified tau as the gene responsible inherited forms of
frontotemporal dementia. Dr. Schellenberg’s laboratory is now determining how these mutations
affect tau gene regulation and the biochemical function of the tau protein, and how different
mutations lead to different disease phenotypes. Work is now in progress to identify the cis and
trans-acting factors that regulate the tau gene.

Dr. Schellenberg’s group is also using linkage analysis to identify the genes responsible for two
behavioral disorders, autism and schizophrenia. The autism project is identifying families with
two or more affected subjects with autism. For each family, in addition to the affected siblings,
the parents and unaffected siblings are being evaluated by an extensive battery of
neuropsychological tests. The results will be used for quantitative trait analysis to identify
autism genes. Linkage analysis is also being used to identify schizophrenia genes.

Investigator:

Dr. Schellenberg is a Research Professor in the Division of Gerontology and Geriatric Medicine,
Department of Medicine and is an adjunct Professor in the Departments of Pharmacology and
Neurology.
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C. RONALD SCOTT, M.D.
Research Program:

Laboratory research interest has recently focused on the mutational events that are responsible
for the X-linked disorder, hemophilia B. In collaboration with Drs. Hans Chen and Arthur
Thompson, the molecular defects involving the factor IX gene have been shown to involve
deletions, insertions and single base pair changes. The specific mutations are usually unique for
each family and can be used for carrier detection and prenatal diagnosis. The mutations that
affect the factor IX locus are being used as a model to address questions of mutation rate in male
and female gametes and mechanisms of recombination for X-linked genes. Dr. Scott is a clinical
biochemical geneticist and investigates the molecular basis of human metabolic disorders. He
supervises a clinic committed to the diagnosis and management of children affected with inborn
errors of metabolism, and is responsible for the supervision of a laboratory devoted to the
accurate analysis of biological specimens submitted for the chemical or molecular detection of
genetic disease. Diagnostic techniques in biochemical genetics using gas chromatography/mass
spectroscopy, high pressure liquid chromatography, and enzyme analyses are available for
training of post doctoral fellows. A molecular diagnostic laboratory focusing on common
disorders affecting children (fragile-X, muscular dystrophy, cystic fibrosis, Prader-
Willi/Angelman) is also available for training. In collaboration with investigators at the Fred
Hutchinson Cancer Research Center, a clinical trial has been initiated on the efficacy of gene
therapy for patients with Gaucher disease. This program uses isolated bone marrow stem cells
that have been transfected with retroviral vectors containing the normal [-glucocerebrosidase
gene.

Investigator: Dr. Scott is a Professor of Pediatrics, and an Associate of the Center on Human
Development and Disability.
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PHILLIPPE SORIANO, Ph.D.
Research Program:

Research in this laboratory is centered on the genetic analysis of mouse development, with a
particular emphasis on genes implicated in growth factor signaling pathways. To identify such
genes, we have produced a large number of developmental mutants using gene traps in
embryonic stem (ES) cells. In this approach, a promoterless reporter gene encoding
Pgalactosidase activity is introduced in ES cells. Selection for expression of the gene requires
transcription from a cellular promoter, and consequently a mutation in a cellular gene, and the
activity of the tagged gene can be followed by staining for Bgalactosidase activity. About 40%
of the mutations derived by this approach result in embryonic lethality at different stages of
development. Dr. Soriano has adapted this method to derive mutations in genes induced or
repressed by a variety of growth factors or retinoids, and thus hope to identify genes in specific
signal transduction pathways which play critical roles in embryonic development.

Genes playing roles in growth responses might be subject not only to transcriptional control, but
also encode proteins which may be regulated by phosphorylation. One such gene, Hrs, has been
implicated in growth factor receptor internalization. Hrs deficient embryos fail to undergo
ventral fusion morphogenesis during development, leading to a defect in the fusion of the heart
primordia and cardia bifida. Dr. Soriano has also examined the role of growth factors in
development by generating targeted mutations in the genes encoding both receptors for platelet-
derived-growth-factors (PDGF), a small family of growth factors involved in proliferation,
survival, migration and chemotaxis of a number of mesenchymal cell types. During embryonic
development, PDGFs appear to play important roles in all muscle cell types, as well as in the
formation of the skeleton. We are presently examining the role of these factors along with that
of members of the fibroblast growth factor (FGF) family in regulating chondrogenesis and
muscle development downstream of the myogenic regulatory transcription factor Myf5. We are
also engineering mice carrying small mutations in the PDGF receptor genes that prevent various
effectors from docking to the receptors, to try to unravel the role of various signal transduction
pathways in a physiological context.

Investigator: Dr. Soriano is a Member in the Division of Basic Sciences, Fred Hutchinson
Cancer Research Center.
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GEORGE STAMATOYANNOPOULOS, M.D., Dr.Sci.
Research Program:

Dr. Stamatoyannopoulos’s lab works on three areas: 1) The control of human globin genes
during development and differentiation. The lab has defined two molecular mechanisms of
switching, gene silencing and competition among globin genes for interaction with a powerful
upstream regulatory element, the locus control region. Concerning the cis control of switching
current studies focus on the analysis of sequences involved in silencing; the delineation of the
mechanism of LCR/gene interactions; and the identification of sequences involved in the
developmental clock of globin gene switching. We have obtained evidence that the trans control
of globin gene switching is combinatorial and involves interactions between specific cis
elements and ubiquitous as well as erythroid specific transcriptional factors. Current emphasis is
on the cloning of developmental stage-specific trans acting factors and the production of in vivo
binary systems which will allow analysis of the combinatorial control. Experimental systems
used include transgenic mice, genetic knockouts and YAC transfers into mammalian cells. 2)
The development of treatments for sickle cell disease through pharmacologic induction of fetal
hemoglobin. The laboratory has a long-standing interest in this field. The currently used
cytotoxic drug treatment for induction of fetal hemoglobin in sickle cell disease is based on
investigations carried out in this lab. Current emphasis is on the delineation of the mechanism of
fetal hemoglobin induction by short chain fatty acids. 3) the development of somatic gene
therapy for [ chain hemoglobinopathies. Sickle cell disease and 3 thalassemia will be cured if
normal globin genes could be efficiently transferred into the patient's hemopoietic stem cells.
The lab focuses on two aspects related to therapeutic viral vectors: a) The identification of
chromatin insulators which could seal the therapeutic genes from the effects of the site of
integration; b) the development of new systems of dominant selectable genes which could be
used for in vivo selection of stem cells transduced with therapeutic genes.

Investigator: Dr. Stamatoyannopoulos is a Professor of Medicine (Medical Genetics) and
Genetics and Adjunct Professor of Pathology. He is the head of the Division of Medical
Genetics, and Director of the Markey Molecular Medicine Center.
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KAREN STEPHENS, Ph.D.
Research Program:

Karen Stephens's research interests include the genetic basis of tumorigenesis, gene expression
during normal and pathological skin differentiation, gene mapping, and molecular diagnosis of
inherited diseases.

Investigations into the genetics of tumorigenesis are focused on patients with neurofibromatosis
type 1 (NF1), the most common inherited disorder predisposing to both benign and malignant
neoplasia. Based on our observation that NF1 patients with contiguous gene deletions
consistently show an earlier age at onset of benign neurofibromas and are probably at increased
risk for malignancies, Dr. Stephens hypothesized that an adjacent unknown gene predisposes
these patients to tumor development. Current efforts are directed at mapping and identifying this
modifying gene, understanding the molecular mechanism that explains why the deletion
breakpoints of patients are tightly clustered, mosaicism for contiguous NF1 gene deletions. In
addition, Dr. Stephens is also investigating secondary genetic events in leukemic cells of
children with NF1, who are at about 200 fold increased risk for developing malignant myeloid
disorders. Gene expression in the skin has focused on cytoskeletal defects that cause epidermal
fragility and underlie skin blistering diseases, the identification of nuclear and cytosolic proteins
that interact with the cytoskeleton, and the role of unique nucleolar proteins in skin
differentiation. As a Director of the Clinical Genetics Laboratory, Dr. Stephens is actively
involved in the development and implementation of clinical tests for the definitive diagnosis of
inherited disorders.

Investigator: Dr. Stephens is a Research Associate Professor of Medicine (Medical Genetics)
and Laboratory Medicine, Adjunct Research Associate Professor of Pathology, and Director of
the Clinical Genetics Laboratory, Laboratory Medicine.
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VIRGINIA P. SYBERT, M.D.
Research Program:

Dr. Sybert pursues two major areas of research. The first is a long-term study of the sex
chromosome disorder, Turner syndrome. She has established a large (480 patients) clinic for
children and adults with Turner syndrome. Through this clinic, she has investigated several
aspects of the natural history of Turner syndrome. Current projects include recommendations for
care, description of long-term complications, and evaluation of psychosexual and self-image
attitudes in adults with Turner Syndrome. The second general area of research is in the inherited
disorders of the skin: disorders of keratinization, the blistering conditions (epidermolysis
bullosa) and the ectodermal dysplasias. Specific studies include the molecular bases for
epidermolysis bullosa, biochemical evaluations of Harlequin ichthyosis and other inherited
disorders of scaling and cell adhesion.

Investigator: Dr. Sybert is a Professor of Medicine (Dermatology) and Adjunct Professor of
Medicine (Medical Genetics).
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JONATHAN F. TAIT, M.D., Ph.D.
Research Program:

Dr. Tait's laboratory has two related areas of interest: studies of the human blood clotting system,
and studies of the annexin family of calcium-dependent phospholipid binding proteins. The
long-range goal of this research is to develop better means to diagnose and treat disorders of
hemostasis and thrombosis, and to understand the functions of annexins. The interaction of
annexin V with phospholipids, platelets, and erythrocytes has been characterized quantitatively.
These results show that annexin V is an excellent probe for detection and functional inhibition of
cellular procoagulant phospholipid (primarily phosphatidylserine). Annexin V is now being
developed as a means to image thrombi and apoptotic cells in vivo. Annexin V is also being
used for measurement of surface-exposed phosphatidylserine in blood cells in the clinical
laboratory setting.

Investigator: Dr. Tait is an Associate Professor of Laboratory Medicine and an Adjunct
Associate Professor of Pathology and Medicine/Medical Genetics. He also directs the clinical
molecular genetics laboratory in Laboratory Medicine at the University of Washington Medical
Center, which provides DNA-based clinical testing for genetic diseases.
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STEPHEN TAPSCOTT, M.D., Ph.D.

Research Program:

Mpyotonic Dystrophy: Myotonic dystrophy is caused by the expansion of a CTG repeat in the 5-
prime non-translated region of a protein kinase gene, the dystrophia myotonia protein kinase
(DMPK) gene. Dr. Tapscott has shown that the expansion of the repeat alters the local chromatin
structure, making it less accessible to nuclear factors and eliminating a hypersensitive site that is
adjacent to the triplet repeat. He proposes that the regulation of genes in the region of the
expanded repeat is impaired as a result of the altered chromatin conformation, making myotonic
dystrophy a disease of chromatin structure. He has recently identified an enhancer element in the
hypersensitive region adjacent to the normal sized repeat and demonstrated that loss of the
hypersensitive site enhancer suppresses expression of the adjacent DMAHP gene. He is
currently studying the role of the DMAHP gene in myotonic dystrophy.

Chromatin Structure and the Regulation of Gene Transcription: Initiating gene transcription
within native chromatin is a critical aspect of cell differentiation. He is studying the ability of
MyoD to remodel chromatin at binding sites in several muscle and non-muscle genes. He has
shown that Myod can remodel chromatin and that thisactivity is dependent of two novel domains
of MyoD. He is currently determining the factors that interact with these regions and the
mechanism of chromatin remodeling.

Neurogenic bHLH proteins: The bHLH NeuroD protein is capable of inducingectopic-
neurogenesis when expressed in developing frog embryos. He has been studying NeuroD and
two new bHLH proteins related to NeuroD, NeuroD2 and NeuroD3. His initial work has led to
the recognition that there are at least two related sub-families of neurogenic bHLH genes. One
group is expressed early in development and is highly related to the atonal homolog MATHI.
This group is expressed in replicating progenitor cells and early neuroblasts, but not at high
levels in the mature nervous system.The second group starts to be expressed at the time of
neuronal birth and its expression persists in the adult nervous system and is highly related to the
neurod gene. Currently, there are three members of this latter group, NeuroD, NeuroD2 and
MATH2.These genes are expressed in a partially overlapping fashion and we have shown that
NeuroD and NeuroD2 have differential transcriptional activity. Therefore these genes are good
candidates for establishing and maintaining specific neuronal identities in subpopulations of
neurons. Currently he is pursuing homologous recombination to mark and disrupt the expression
of NeuroD2 and a related NeuroD3 gene, as well as using in vitro assays to identify direct target
genes.

Investigator: Dr. Tapscott is an Assistant Member, Divisions of Clinical Research and
Molecular Medicine, Fred Hutchinson Cancer Research Center and Assistant Professor,
Department of Medicine, Division of Neurology, University of Washington
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BARBARA TRASK, Ph.D.
Research Program:

The Trask group studies large-scale facets of genome organization. Their work relies on
continued development of fluorescence in situ hybridization (FISH), a means of fluorescently
tagging specific DNA sequences in chromosomes or nuclei, and flow cytometry, a technology
for isolating specific chromosomes for molecular analyses based on their DNA content.

One aspect of genomic organization under study is the arrangement of DNA within the
interphase nucleus. Two meters of DNA are packed within each nucleus in interphase, the stage
when transcription, repair, and replication occur. FISH is used to mark sites of sequences lying at
known distances from each other on the same chromosome (or on different chromosomes). By
comparing interphase distances between these points to predictions of various physical models,
such as that of a random-walk, we hope to learn which arrangements, if any, are dictated by
functional constraints and which can be explained by the physical forces acting on these large
molecules.

The structure, function, and evolution of some of the more complex and variable regions of the
human genome are also under investigation. One project focuses on the subtelomeric regions of
human chromosomes. These regions are a patchwork of sequence-blocks that are duplicated near
the ends of multiple chromosomes. They exhibit remarkable polymorphism: the number and
location of large blocks can vary among individuals. Because these segments can contain genes,
the compositional variability of subtelomeric DNA may have phenotypic consequences. A
combination of molecular and cytogenetic techniques is currently being used to unravel the
structure and function of these highly dynamic regions of the genome.

In addition, they are studying the large and complex duplications encompassing members of the
olfactory receptor gene family. Members of this large gene family are distributed over 40 sites in
the human genome, yet each sensory neuron expresses only one gene. In order to determine how
the expressed repertoire of olfactory receptors has evolved and is regulated, they are analyzing
the genomic organization and function of these genes in mouse and man.

Investigator: Dr. Trask is Professor and Vice Chair of Molecular Biotechnology and Adjunct
Professor of Genetics and Bioengineering.
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ELLEN WIJSMAN, Ph.D.

Research Program:

Dr. Wijsman's research is directed towards the development and application of quantitative
methods for analysis of human genetic data, including techniques of gene mapping, modelling
modes of inheritance, and identifying regions of identify-by-descent through linkage
disequilibrium analysis. Disorders under investigation currently include Alzheimer’s disease
(AD), dyslexia, autism, cardiovascular disease, and ALS. Application of such methods in Dr.
Wijsman's research group has lead to genes involved in Werner's syndrome and familial AD.
Computational constraints in analyses of complex diseases has lead to a search for alternative
methods of analysis. Dr. Wijsman is working on the development and evaluation of Monte
Carlo Markov chain methods of analysis in situations where current methods are
computationally impractical. Current studies indicate that these methods provide a mechanism
for identifying both the number of underlying contributory loci and their genome locations, by
providing a computationally tractable approach to multipoint analysis of large pedigrees in the
presence of complext modes of inheritance.

Investigator: Dr. Wijsman is a Research Professor of Medicine (Medical Genetics) and
Biostatistics.
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RAYMOND S. YEUNG, M.D.

Research Program:

Dr. Yeung’s research focuses on the genetic mechanisms of tumorigenesis with emphasis
on tumor suppressor genes and hereditary cancers. With over 20 such genes cloned in humans,
the diversity of their functions and mechanisms highlights novel pathways of tumor initiation.
Dr. Yeung’s work exploits a unique animal model of hereditary cancer to study the multi-step
process of tumor development. Two such novel tumor suppressor genes of current interest relate
to the disease tuberous sclerosis complex (TSC). Dr. Yeung’s laboratory utilizes genetic, cell
biologic and biochemical approaches to dissect the function of these genes. Recent studies
evaluate the concept of protein transport/sorting and its mechanistic link to cell cycle control.
Another aspect of Dr. Yeung’s work deals with genetic factors that govern phenotypic
heterogeneity. Genetic analyses are being carried out to identify quantitative trait loci that
contribute to variation in tumor burden, multiplicity and metastatic potential. In collaboration
with others, the role of TSC-related genes in cardiomyocytic proliferation and neuronal
differentiation are also being investigated.

Investigator: Dr. Yeung is an Associate Professor of Surgery and Medicine (Medical
Genetics).
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