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and mass spectrometry, applied to urine, blood and amniotic fluid;
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Psychological impact of genetic disease and counseling practices.
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SECTION I

Introduction and Program Summary



INTRODUCTION

The Genetics Research Center that would be enabled by this grant will bte a new
level of cooperative involvement of the Departments of Genetics and Pediatrics of
the Stanford University School of Medicine in research in medical genetics and
the application of such research to clinical aspects of medical genetics. We are
requesting support for an interrelated set of basic and applied research projects
involving members of both departments. Besides their importance as basic science,
these investigations relate to genetic counselling, pathogenesis and diagnosis of
genetic disorders and the mechanisms of human adaptation in genetic variation.

In preparing this application, the two departments, labelled as basic science
and clinical science respectively, have already enhanced the coordination of their
activities for the benefit of patients with genetic disorders and their families.

Since 1959, the inception of the School of Medicine on the Stanford University
campus, Genetics and Pediatrics each have been deeply involved in various aspects
of genetic research. A number of ad hoc cooperative efforts have also evolved.

Both departments are together teaching medical genetics to medical students. In-
formal c-ommunications in training graduate students and postdoctoral fellows Lave
been excellent. Research projects undertaken in one department have involved
coensultation or collaboration with various members of the other department, and
clinical problems have stimulated basic research activities in both departments.

In accordance with its clinical mission Pediatrics has focused on patients
with genetic discrders, diagnosis, pathogenesis, and therapy; and the counsel ing
of such patients and their families. Pediatrics has likewise emphasized perinatal
biology, featuring a program of detection and management of high risk pregnancies
in which the potential for morbidity or mortality of mother, fetus and/or newborn
infant is high.

Genetics is well known for its basic research programs in molecular biology,
population genetics, and immunogenetics, whose potential for clinical applications
have long been recognized by members of both departments. As knowledge in molecular
biology has increased and the necessary technology has permitted applications
to the study of man and his disorders, it has become increasingly evident that
relevant research efforts of both departments should converge on problems connected
with clinical care. Both departments have begun to cooperatively design and carry
out research applicable to genetic medicine and to plan for the application of the
findings to the care of patients encountered on the various clinical services of
the Department of Pediatrics. ’

Y

The underlying theme that unifies the range of specific studies outlined below .
is genetic polymorphism in man. The pediatrician views this as the source of
genetic disease; the basic scientist as an expression of gene mutation and evolu-
tionary pressures. These are roles shared within as well as among individual in-
vestigators. To these challenges are brought a combination of clinical insights,
experience with several aspects of basic genetics, and new analytical technologies
-- the application of instruments like the mass-spectrometer, the computer and the
cell sorter. :

Besides the specific research projects to be funded under the Center grant,
we work in an extensive context of genetic and related research -- and indispensable
aspect of our own environment, and a set of activities to which the Center organiza-
tion may also bring a new focus for developments that should advance both basic
scientific knowledge and its application to human problems.

P2



COMMENTS ON ORGANIZATION

The Stanford Genetics Research Center is organized as a
cooperation of the Departments of Genetics and Pediatrics. Thus,
it follows, rather than conflicts with existing departmental
authority. This minimizes the need for new, formal arrangements
that might be essential in other circumstances. It does reflect a
deep-seated intention on the part of both departsents to improve
the application of new analytical methodology and of basic
genetic science to clinical problesms, and to relate clinical
studies to enhancing knowledge of genetic polymorphism in man.
The length of the following commrents on organizational detail may
lead one to believe that we ar2 more interested in managesment
than in scientific substance.

Exactly the opposite is the case, but we cannot afford the
consequences of misunderstanding about how we will work together.
Obviously, as at any other university, the actual character of
our "organization" has a larger compass and bears little
resemblance to the formal hierarchy of iaputed powver. Research is
actually done in individual laboratories under the supervision of
an autonomous faculty member. Most "direction" must be in the
fora of intellectual stimulation and criticism, and in the
selection of key people for roles of autonomous responsibility.

Professor Joshua Lederberg, Chairman of the Department of
Genetics, will serve as Principal Investigator and Director of
the overall Genetics Center Progyram. Dr. Howard Cann, Associate
Professor of Pediatrics, will serve as Associate Program Director
with special responsibility for clinical research related to the
Center's activities. (If this application is approved, and offers
a funding basis for the step, it is anticipated that Or. Cann
will receive a joint appointment in the Genetics Department as
well.)

The Director will have executive responsibility for the
administration of the prograam, including the formulation of
extended anl new projects, their budgets, and reports to the
NIGMS of progress under the grant, and internal functions of
coordination, information and criticisam.

The internal administration of the prograam is facilitated by
the Director's position as Chairman of the Genetics Department,
and by the enthusiastic support and participation of br. Irving
Schulman, Chairman of Pediatrics, and of other senior members of
both departaents. In practice, the Director will be advised by,
and will delegate subproject responsibility to, these colleagues
in accordance with their special skills and interests.

The Director will also invite an informal visiting
committee, principally from among his colleagues involved in
similar lines of work at other West Coast institutions, to visit
Stanford annually and to advise him of advantageous directions of
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policy. This group may also help to identify new opportunities
for inter-iastitutional cooperation and coordination, especially
to further our emphasis on building complementary rather than
competitive capabilities. These annual visits may also
advantageously coincide with a local or regional conference on
research progress concerning genetic polymorphism and disease.

The Director must play both an attractive and a critical
role. That is he must encourage his colleagues to invest in the
effort needed to orient their activities towards the cosmon Jgoals
of the Center's research. At various times this attraction may be
enhanced by the fiscal support of the Center's budget; on the
other hand, it is hard to predict what the level of that support
will be, and the level of discretion that will be delegated to
the Director. Realistically spesaking, then, his role is more
inspirational than directive, at least with respect to the
tenured fellow-members of the faculty. If the Center's budget is
approved, and develops some de facto continuity, he may have
greater formal authority -- but always with accountability to
outside review groups and to the independent authority of other
professors. The moral and intellectual influence that the
Director can exert will obviously be greatest in relation to
people in the same or closely co-functioning departments who
already relate in many other ways. His main positive role will be
to help bring in new ideas -- his own and others -- into the
progress of the Center's research.

Conversely, he has responsibilities for negative functions
-- especially to discourage the growth or even survival of
projects that are inherently unsound, or become obsolete. Within
a close-knit institution there are often serious personal and
political obstacles to the exercise of objective scientific
quality judgments. These limitations are both aggravated and
coapensated for by the limited discretion usually given to a
director, i.e., the fact that final decisions about project items
are generally made by peer review groups.

All of these probleas would be much worse if the Director
had the responsibility of coordinating every genetics-relevant
activity in the school. He would have neither the budget nor the
political wmandate to do this well. In fact, the present proposal
encorpasses a serious and soul-searching effort to initiate a
major Center program at a practically achievable and useful level
of integration. It will also be the basis for less formal but
equally important co-operations with other departments, whose
policies and programs can be influenced but not directed in the
exercise of our responsibilities.

Provision for Succession of Directorship.

Day to day deputization will be handled ad hoc in the same
fashion as the duties of the departmental chairman. The gquestion
of possible succession, in the event of incapacity or transfer of
the Director, poses a more difficult question. The Associate
Director will serve pro-team, in concert with the (acting)
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chairman of each department; and a newv director will be proposed
by the Dean of the school after consultation with the visiting
committee and with the participating faculty of the departments.

The Associate Director's role will be to maintainm contacts
with other clinical departments for patient referals to Center
projects, and to assure a high standard of clinical
responsibility in all Center research activities that deal wvith
patients. Stanford has long experience with Clinical Research
Centers -- e.g. in medicine, in cancer therapy, in cardiovascular
disease, and in premature infant research. (These facilities
afford further research bed opportunities for protocols involving
intensive study of selected cases without burdening the present
proposal with inappropriate in-patient care charges). In
addition, they have led to the institutionalization of formal
procedures for the ethical review of research involving humsan
subjects. Dr. Cann will be responsible for defending the present
proposal before that review committee, and for assuring that all
further research under this grant is properly suabaitted and
reviewed according to established procedures.

An Application for renewal of a Genetics Research Training
Grant was approved by Council for the period 1974-1979. This
action was superseded, bhowever, by the executive decision to wind
down such programs and ve are now operating omn a decreasing
budget to cover only the previously enrolled trainees.

That training grant renewal had, for the first time,
provided for clinical research in genetics as part of our
program. Lacking these funds, it is, of course, imperative that
the research activities of the Center also double as traininy
opportunities for graduate research assistants and postdoctoral
fellows (research associates.) We will make every effort to fit
each fellow into employment in the support roles of the Center.
We cannot pretend, however, to be able to support the training
functions at the level previously assumed without a compensatory
expansion of the funding for these research programs. This is not
reflected in the budgets submitted at this time.

The department faculties having agreed to the proygrams of
the Center, there is much to.do in substance, but little in
organizational process, to coordinate our activities and insure
peeting the Center's objectives. We are already in frequent,
almost daily, communication in the pursuit of our other duties
and socially. These contacts are promoted by the fact that our
laboratories and offices are immediately adjacent in the Medical
Center Building.

The Genetics Center Budget is intended to fund programs of
new substance and scope or those for which other support (e.g.
NASA) is no longer available. It goes into new territory beyond
many on-going research projects which are identified in the
material on each affiliated investigator. However, the
coordinated fundingy and administration of the Center allovws more
careful planning and resource-sharing than would be possible for

-
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a disparate set of individual proposals.

We intend to minimize the indefinite prolongation of
autonomous projects merely to keep a research group intact.
Instead we will promote an innovative search for new
opportunities and on-going mutaal scrutiny of projects.

For the continuity of a program as complex as the Center, we
are requesting an award for 5 years. Yet it is obvious that many
unforeseen obstacles and opportunities will arise in that
interval to warrant changes of tactical direction and evolution
of major strategies. The responsibility of the Director to managyge
this progression of emphasis is his most important executive
role. It will be discussed with the visiting committee and
reported to NIGMS from year to year, to assure the consistency of
his decisions with the approved mandate of the Center grant,

This is not an assertion of unwarranted latitude. To the
contrary, the political structure of a university ensures, if
anything, a great deal of conservatisa in changes of direction
and support for individual programs, once approved.

The present proposal will also be a model for further
developments to be initiated with the Departments of Gyn-0Ob.,
Medicine, Psychiatry and Dermatology -- to mention only those
Wwith vhich we have had tangible discussions. For various reasons,
potential projects with them are not yet ripe for formal
submissions; these will be the subject of future requests,
depending in part on the climate for funding expansion of genetic
research. Meanwvhile, we have working arrangements to assure their
awareness of our activities and the provision of patient material
for mutual advantage.

A brief description of the role of each participant in this
progras and of his research ani/or clinical interests are
presented here:

THE STANFORD ENVIRONMENT

Besides the Program Director (Professor Lederberg) and
Associate Director (Professor Cann) the faculty and professional
personnel associated with the Center, their roles and
biographical detail are spelled out in Section IX.

In addition, we have incluoded biographical sketches of a
number of key members of the environment of the Department of
Pediatrics and Genetics, although their research projects dare not
included in funding under the Center at this time.

Within one or two years after the activation of this
program, we anticipate the direct participation of one or more
colleagues from the Department of Obstetrics and Gynecology. A
search for a chairman of this department is presently under way,
and wve expect that this indiviiuval will renew active research

Pt



-5-

here in fetal physiology and fetal monitoring. We look forward to
interacting in this program with our obstetrical colleagues in
various projects pertaining to antenatal detection of genetic
disorders and selective abortion.

We have also consulted with the chairmen of the Departments
of Medicine and of Dermatology, and have encountered great
interest in the development of the Center, and assurances of
cooperation in the referal of patients who would be pertinent to
our screening technologies. Their position is best witnessed by
the attached correspondence. At some future date, we may expect
to formulate more specific proposals, as a coansequence of
recruiting now under way.

The Department of Psychiatry will be chaired by Albert
Stunkard (now at University of Pennsylvania) beginning September
1973. He is personally well known to the Director (vwho served on
the search committee for this appointment, which was chaired by
Professor Schulman) and many other participants and we have
strong assurances that the Psychiatry Department's interest in
genetic etiologies of psychiatric disease will continue under his
leadership. Dr. Stunkard has also voiced his concern that
psychiatrists have not hitherto been more directly involved in
problems of genetic counseling, like those reflected in Dr.
Barnett®s proposal here; and we are looking forward to closer
cooperation on such issues after his assumption of his duties.
For some time, Professor Cavalli-Sforza of the Genetics
Departaent has been cooperating with Professor Barchas of
Psychiatry on polymorphisms of biogenic amine metabolism.

Genetic counseling, per se, is a responsibility mainly of
the Pediatrics Department -- diseases of adults only occasionally
present serious problemes of reproductive policy of the family.
Genetic disease, of course, presents itself to all of the medical
and surgical specialities. In recent years, these departments
have not seen any requirement for a special organization to deal
with genetic aspects of internal medicine or surgery -- and
indeed these are fully and competently integrated into their
overall teaching and practice. When special problems do arise,
there are no impediments to consultation with pediatricians and
with basic geneticists. Many members of those departments are
already involved in iammunogenetic and other genetic research.



To

From

SusJect:

Dare:  May 25, 1973

Joshua Lederberg, Ph.D.
Daniel D. Federman, M.D. (Chairman, Department of Medicine)

Genetics Research Center

Dear Josh:

I am not really clear dout your timetable for submission of the
proposal for a Genetics Research Center, but I thought I would make
ﬁxpTicit several areas of potential involvement of the Department of

edicine.

1. Pharmacogenetics - We have a slot in Clinical Pharmacology
for a new Assistant Professor. Stan Cohen and I have discussed finding
someone with a particular interest in the area of pharmacogenetics, but
at the present time, no particular individual has been chosen.

2. Endocrinology -

A. Hormonal control of gene expression. We will have at
least one new person in the Endocrine Division in the next
Year and have placed as our first interest finding someone
working in the area of the effective hormone on the expres-
sion of genetic information. This would provide an obvious
1ink to a genetic center.

3. Early detection of hereditary endocrine disease. There are

at least 80 endocrinopathies which show Mendelian segregation and a
number more which probably have a major genetic control. Early de-
tection of assymptomatic patients can be achieved by suitable pro-
vocative testing. This opens the way to family studies in which
a) the hereditary mechanism can be defined, b) preventive or therapeutic

intervention can be tried before irreversible damage has occurred, and
c) the effects that intervention can be compared to the natural history
of the disorder. The latter approach has important application to the
management of “patients" discovered by multiphasic screening techniques.

4. Immunogenetics - This area of course is strongly represented in
our Department and we could, I believe, contribute significantly to the
activities of the genetic center in this area.

I should have 1iked to provide more specific information, but until
particular people have been identified, it would be difficult to do so.
I hope this is of some help -- I am certainly anxious for an active col-
laboration.

Sincerely, -2

F



CLINIC FOR CHILDREN NDTH'PSGRIASIS'AND OTHER INHERLTABFE SKLN DISEASES
Directors:

. Eugene M. Farber, M.D,
Professor and Chairman, Department of Dermatology

Alvin H. Jacobs, M.D.
Professor of Dermatology and Pediatrics

_In the clinics of the Department of Dermatology there are about 12,000
total patient visits annually,of these approximately 3,000 are children seen
in the Pediatric Dermatology Clinic. Over half of these children have either
psoriasis or atopic dermatitis, both conditions with important heritable
factors in their etiology. In addition many patients are seen with the less
common genodermatoses, such as, the var fous types of ichthyosis, epidermolysis
bullosa, and the many types of heritable neurocutaneous disorders. At the
present time a special clinic is being established for the care qnd study
of children with psoriasis and other inheritable skin diseases. The purpose
of this clinic is not only to offer more complete care for these types of
patients, but to study the geﬁetic aspects of these conditions and offer
genetic councelling to the patients and their families.

The Department of Dermatology already has an unmatched reservoir of
material for genetic study in its Psoriasis Life History Research files; a
data-bank of approximately 8000 patient histories. Not only is this computerized
information a source of inforhation on the epidemiology of psoriasis, but
has served as the basis for several published follow-up studjes on the genetics
of psoriasis including family and twin studies.

At present several genetic studies are under way. For example, Dr. Farber
and associates are studying the association between H-LA antigens and psoriasis.
Drs. Jacobs and Chan are studying and developing techniques for accurate counting
of melanocytes in pigmented and depigmented macules in order to predict the

development of certain genodermatoses, such as neurofibromatosis, tuberous

P-9



sclerosis etc.

Studies are also under way to properly classify the various genetic
types of ichthyosis and in cooperation with Dr. Howard Cann we are planning
to investigate the x-linked blood type in the families with x-linked
ichthyosis.

It is hoped that in the future, with the vast resources available
in Genetics, Pediatrics, and Dermatology at Stanford, an investigation
could be launched into the genetic aspects of atopic dermatitis, one of

the commonest skin problems of childhood.



Cortinuol'-n poge Desanment of 2. o0 -

CLINICAL FACILITIES

The Stanford Madical Center, located midway between the citias of San
Francisco and Saa Jose on the campus of Stanford University, couasists of the

Schiool of Medicine, the University Hospital and the Stanford Clinics. Stanford

is the only university hospital in the Regional lledical Program (IXP) 2irca IlL

and functions as a tertiary care center. RYP Area III consists of eleven counties

in mid California consisting of 2.6 million people. There are 60 acute hospital
facilities, and 4000 physicians practice in RiP Area III. Approximately 20 pircent
of patients admitted to Stanford University Hospital live in this area.Additicnaliy,
patients for tne clinics and university hospital are also drawvm from otner areas in
and out of California. RIP Area III and its. population form a base from which is
drawvn numerous patients with diseases resulting from major genes or chromosomzl
abnormalities or with a significant genetic component. lost of these patients a
seen primarily on one of the services of the Department of Pediatrics or are
referred for diagnostic evaluation and/or genetic counselling from other clinical
services at the medical center. Clinical teaching services at other hospitals¥
affiliated with the Department of Pediatrics add to the source of patients with
medical genetic problems.

rez

As the Genetics Center activities evolve and research daveloprents beccne
available for clinical application, we anticipate that more patients will be
referred to this medical center for genetic counselling and evaluation and
management of genetic disease. The numter of patieats seen annually by tha comdinea
clinical facilities of the Despartment of Pediatrics for genetic disorders Is
estimated to be about 200. We predict that this number will doudle during tuz course
of the Genetics Ceater grant.

Other clinical divisions of the Medical Center, of course, also see manv
adult patients with genetic disorders. Historically, Genetics has had weaker ties
with them than witn Pediatrics, although several joint projects connect witn
Medicine (H. McDevitt) and with Psveniatrv (J. Barchas; S. Kessler). The apzoiniment
(effective February 1) of a "genetic endocrinologist", Dr. Daniel Federman, as new
head of Medicine should remove administrative obstacles to extensions of Center-
related programs.

Patients with genetic disorders are seen in the following pediatric sub-
specialty clinics at the Stanford Medical Center.

*The Children's Hospital at Stanford and the pediatric services at the Santa
Clara County Hospital (San Jecse) and at the Kaiser-Permanente Medical Centsr
in Santa Clara.

PHS 24951 1265
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Continuati-n page

Genetic Counselling Clinic (Director, Dr. Howard Cann, Associate Professor
of Pediatrics)

Approximately fifty patients and their families are referred annually for
genetic counselling. These include patients from outside of the Stanford edical
Center and from various clinical services at the Medical Center. About 507 of
families seen are counselled for disorders determined by major genes at single
loci. The remaining 50% of patients represent more complex counselling problens,
e.g. possible sporadic cases and phenocopies, multifactorial threshold traits,
undiagnosed familial disorders, and excessive exposure to radiation. Counselling
includes confirmation of the diagnosis of the disorder and identification of
heterozygotes among asymptomatic relatives at risk (autosomal recessive and
X-linked recessive disorders). Families are always screened for the possibility
of applying ante-natal diagnostic techniques. The motivation for and expectations
from genetic counselling are explored by Dr. Cann and, for selected families,
by a social worker, in order to plan for effective communication with each family.

Birth Defects Clinics (Director, Dr. Luigi Luzzatti, Professor of Pediatrics)

Approximately 100 new patients are seen in the Birth Defects Clianics
annually for diagnostic evaluaticn and comprehensive and interdisciplinary
managenent of congenital defects. There are about 400 return visits per annum
in the clinics. In addition, about 50 newborn infants are seen annually for
evaluation of congenital defects in tihe Stanford Hospital Nurseries. Most children
seen have multiple congenital defects of unclear etiology, about 50% of thase
are screened for chromosomal abnormalities, about 25% are patients with disorders
determined by major genes at single loci, and about one third are seen for
structural malforizationswaich are multifactorially inherited turesheld traits.
This is the clinic where most of the patients with mucopolysaccharidoses,
mucolipidoses, simply inherited disorders of bone, Down's syndrome and other
chromosomal abnormalities, cleft 1lip and/or palate and congenital defects or
neural tube development are seen. Where appropriate, genetic counselling is
provided to families of patients enrolled in the Birth Defects Cliniecs. In
addition about 50 families are referred each year specifically for genecic
counselling. An average of about 190 karyotvpe analyses are done annually in tha

Cytogenetics Laboratory in probands with congenital defects and/or in famllv nensers
as indicated. To date diagnostic amniccentesis has been performed at 12-16 weeks
gestation on approximately 25 women referred to the clinic for either advanced
maternal age or a documented family history for an X linked gene.

Pediatric Hematology Clinic (Clinic Director, Dr. Herbert C. Schwartz,
: Professor of Pediatrics)

In this clinic approximately 100 new patients are seen annually for variocus
disorders of blood. Between five and ten percent of these are children with
inherited disorders —-- sickle cell anemia and other hemoglobinopathies,
thalassemia, congenital spherocytosis, glucose-6-phosphate dehydrogenase
deficiency and other instances of congenital non-spherocytic hemolytic anemia
and hemolytic discase of the newborn (feto-maternal blood group incompatibility).
In this clinic workup of patients with genetic disorders includes identification
of heterozygotes and homozygotes among first degree relatives of probands and
subsequent genctic counselling.



































































































































































































































































































































































































































































































































































































































































