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“You're searching, Joe, for things that don’t
exist; I mean beginnings. Ends and
beginnings— there are no such things. There
are only middles.”

Robert Frost



REPORT OF THE EXECUTIVE DIRECTOR

This year the staff of the Institute
can look back on a decade of difficul-
ties overcome, challenges met, and a
growing strength. The steady progress
of basic research con tinues—only
noted by the public when a develop-
ment hits the headlines: recombinant
DNA, brain peptides, hybridomas. It is
ironic that the decade which has seen
Wall Street’s sudden infatuation with
basic research in medicine has also
seen a wavering of federal support for
it. Fortunately, small groups of scien-
tists and supporters, including our
trustees, testified or wrote repeatedly
to secure from Congress some as-
surance that the research enterprise,
emaciated though it is, will not be
allowed to die. We are assured that
5000 new or renewed grants will be
funded each year. Congressional ap-
propriations have not kept pace with
inflation, however, so the vigor of re-
search in the United States is waning.
The decline of the U.S. predominance
at international meetings and in the
scientific literature over the decade is
obvious. The nationality of each new
discoverer is, of course, not impor-
tant; science advances on an interna-
tional front. A glance about will show
the technological advances of the de-
cade that are part of everyday life.
Solid state electronics, for instance, is
everywhere—from calculators to cam-
eras to pacemakers. Scientific progress
brings economic progress which we
need; and we need improved diagnos-
tic and therapeutic techniques. They
are not a luxury but a necessity. The
demand for health care cannot be al-
lowed to escalate beyond its present
10% of the gross national product
without threatening our economic
balance.

So, there is the challenge! Where
does the Institute stand? The year
1980 sees BBRI firmly established
with many vigorous research programs
and substantial grant support as the
figures on page 15 show. But [ am
sometimes asked, what are the actual
products from the millions of dollars
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Peter F. Davison, Ph.D.
BBRI has received from federal and

voluntary agencies and from our
generous supporters in the private
sector? I can point to some commer-
cial or near commercial developments
which will aid treatment or diagnosis
of some patients, but the fruition of
any one project into a saleable and
useful product or technique is quite
unpredictable. Our re al products are
new knowledge, described in congresses
or written in books, pamphlets, jour-
nals; and ideas, generated, passed on,
provoked. Is research really that
valuable? Ask Wall Street.

The potential importance of genetic
engineering, for instance, has been
widely recognized by investors, but
who started it? Looking back, it is ob-
vious that recombinant DNA tech-
nology began when investigators
probed the mechanism of genetic re-
combination in simple bacteria. Their
experiments presumed the double
helix of DN A; that discovery depen-
ded upon the isolation of pure DNA,
and that study began with Miescher’s
curiosity about the viscous mess of pus
in the bandages of soldiers wounded in
the Franco-Prussian War. So who is
responsible for this or that discovery?
Rarely is one individual uniquely res-
ponsible; all stand on the shoulders of

the giants before them to see further
and clearer. We cannot predict which
research programs briefly described in
this report will stimulate future in-
vestors or investigators, but that is one
reason that biological science is SO ex-
citing. Work on an amoeba may il-
luminate function in a dividing,
fertilized egg or the contraction of
muscle, and studies on a blowfly may
increase our understanding of kidney
function. Any avenue of basic research
on the constituents operating in the
living cell has implications for other
approaches, other cells, and other an-
imals. A real strength ina small
institute like BBRI is the frequent
interaction and communication be-
tween investigators.

What can we foresee in the next
decade? With the changes of Adminis-
tration, policies will change. We hope
that many of the regulatory impedi-
ments to research will be lessened, but
certainly our need for help from our
corporation members and friends will
not decrease. 1 thank them all on be-
half of the staff and ask their con-
tinued interest and support while the
staff does its job, working toward an
understanding of —then an improve-
ment in—man’s condition.



REPORT OF THE PRESIDENT

During fiscal 1980, the trustees of
Boston Biomedical Research Institute
implemented several significant pro-
grams designed to increase awareness
and understanding of BBRI's objec-
tives and accomplishments among its
trustees, corporation members, and
friends.

The scope of the Development Of-
fice was expanded and Penelope W,
Stohn was elected its first full time of-
ficer. Under her leadership the layout,
contents, and frequency of News from
the Institute were improved; a piano
concert was sponsored by BBRI in the
spring; a series of free lectures by dis-
tinguished scientists examining the fu-
ture of medical science was scheduled;
and this form of the Institute’s Annual
Report was designed. Through these
activities and others, BBRI has become
known to a larger circle of friends than
ever before,

The importance of maintaining the
high quality of BBRI's work through
the recruitment, retention, and ad-
vancement of an outstanding research
staff was reaffirmed by the trustees,
and steps were intiated to ensure that
this vital process receives continuing
attention.

John A. hane

A staff committee, chaired by Dr.
Henry Paulus, prepared a statement of
BBRI's goals for the next five years,
including projected needs and require-
ments for staff, space and research
facilities, and funding. This compre-
hensive report provides a solid basis
from which possible future courses of
action can be evaluated and selected.

A Development Committee com-
prised of trustees and corporation
members under the chairmanship of
Eustis Walcott, Jr., Vice President, was
formed. This Committee will not only
examine the Institute’s annual finan-
cial requirements, but also recommend
ways to meet BBRI's long term goals
and needs. The Development Commit-
tee meets monthly with officers and
staff of BBRI and serves as an ex-
cellent communications link between
the various constituencies of the In-
stitute.

Closely coupled with the public’s
traditional interest in advances in med-
ical science is a deep concern regarding
the possible hazards or risks associated
with some of the processes and pro-
ducts of medical research. BBRI has
always maintained rigorous safety
standards and procedures meeting or

exceeding stringent federal regulations
concerning medical research practices.
Nevertheless, to ensure that the trus-
tees are aware of any changes in regu-
lations or procedures, the Biosafety
Committee of BBRI was expanded to
include a trustee representative. Vice
President John B. French, an attorney,
was elected to serve in that position.

I regret to report that Abraham
Winer, a corporator of BBRI since
1968, died in December 1979. Scott
Ricketson, a corporation member
since 1977 and H. Shippen Goodhue, a
Vice President and trustee of BBRI for
over 10 years, have chosen not to
stand for reelection in 1981. T am
pleased that Mr. Goodhue has agreed
to remain a corporation member.

The excellent quality of the Insti-
tute’s work can be partly attributed to
the staff’s continual insistence that it
strive to improve its already high stan-
dards of performance. I believe that
this commitment is shared by BBRI’s
trustees and corporation members, and
I 'am grateful to them for their sup-
port, encouragement, and considerable
participation in the affairs of the Insti-
tute during the past year.



DEVELOPMENT AND AGING

To study the complex processes of development and aging BBRI scien-
tists use a great diversity of model systems including mouse embryos,
tissues and tissue cultures, roundworms and even a simple microorganism.
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Collagen—The Glue That Holds Us Together

Collagen, the predominant protein
in the body, provides the strength of
tendons, cartilage and skin, braces the
joints, anchors the teeth, and aids in
the closing of wounds. The stren gth of
collagen fibers depends upon the
formation of chemical bonds between
the protein molecules. There are sever-
al types of collagen, and during growth
the types in one tissue may change.
Although neither the function of each
type nor the control of their synthesis
is well understood, it has been esta-
blished that many diseases result from
abnormalities in collagen distribution

and the building of chemical bonds.
Drs. P. Davison, M. Brennan, and R.
Lee are investigating the growth and
developmental changes in the collagen-
rich tissues of the eye. Because col-
lagen fibrils cannot stretch, they must
be constantly broken down and rebuilt
in a growing eye. These studies have
direct relevance to several abnormali-
ties of disease conditions of the eye
and are also adding basic information
vital to understanding growth, wound
repair, diseases of the joints and skin,
and perhaps aging.



Cleft Palate

Cleft palate, one of the most com-
mon malformations seen in man, has
been the subject of extensive research.
The developmental events which gen-
erate this birth defect, however, have
not been firmly established. Dr. B.
Jacobson has focused on the possible
mechanism by which cortisone delays
movement of two embryonic struc-
tures which normally grow and fuse to
form the roof of the mouth. Experi-
ments with mouse embryos show that
cleft palate may result from cortisone-
induced changes in the synthesis of a
key intercellular compound, hya-
luronic acid in palatal tissue. After
cortisone treatment, mouse strains sus-
ceptible to cleft palate show a drop in
the level of hyaluronic acid. Dr,
Jacobson suspects that swelling
by the accumulation and hydration of
hyaluronic acid in the tissue is at least
partially responsible for normal devel-
opment of the palate.

Tissue Culture of Aged Cells

In their current research on the bio-
chemistry of aging, Drs. R. Burrows
and P. Davison compare mechanisms
by which young and old animals adapt
to changes in their enviroment. The
ability to regulate the metabolism of
protein is one such mechanism. These
investigators are now studying two as-
pects of protein metabolism: the capa-
city of cells to control the rate of pro-
tein degradation and to change the
concentration of special proteins in
response to nutritional and hormonal
stimuli. The latter changes are known
to be slower in older animals. Experi-
ments with cultures of liver cells from
mice of various ages allow the behavior
of the cells to be observed under well-
defined experimental conditions.
These cells provide a convenient exper-
imental system for the examination of
some aspects of the aging process at
the molecular level.

Worms—
Genes, Nutrition, And Aging

Because aging rates are inherited
characteristics, they must somehow be
controlled by the genes. In order to in-
vestigate how genes control aging rate,
Dr. D. Mitchell is trying to isolate or-
ganisms with altered (mutated) genes
that result in altered aging rates, He
uses a small roundworm that ages
1,000 times faster than humans as a
model aging system. This short life-
span allows genetic and nutritional
experiments that would take years in
humans to be done in a few days or
weeks. For example, normal round-
worms grown with bacteria live about
23 days. Worms placed in a rich chem-
ical broth at hatching, however, devel-
op very slowly, and then age slowly.
These worms live from 65 to 70 days—
more than twice the normal lifespan.
A variant worm strain has been iso-
lated that grows rapidly in the chemi-
cal broth and that lives about 25 to 30
days. Genetic crosses between the
strains are in progress. These crosses
and additional nutritional experiments
will lead to a better understanding of
how genes and environment help regu-
late the rate of aging.

Computer Analysis
of Development and Aging

To have a rational basis for slowing
the aging process, we must understand
the mechanisms involved. Higher or-
ganisms are so complicated that the
multiple causes underlying aging are
difficult to recognize and analyze,
Comparative biochemistry has taught
us that mechanisms uncovered in sim-
ple organisms will in all likelihood ap-
ply to more complex ones. Hence, Dr.
B. Wright and her colleagues are in-
volved in an in-depth analysis of de-
velopment and aging in Dictyostelium,
a simple (microbial) model system
with only two cell types. The analysis
of Dictyostelium metabolism has un-
covered so much information and
complexity that a computer model has
become necessary for a realistic inte-
gration and interpretation of the data.
The fact that many of the computer-
based predictions have been substan-
tiated experimentally encourages these
investigators to pursue their novel ap-
proach.
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METABOLISM AND ITS REGULATION

Research at BBRI is concerned with many types of regulatory mecha-
nisms, ranging from control of activity of the enzymes that catalyze meta-
bolic reactions, to control of the distribution of substances within cells as
well as between cells and their environment. These studies provide basic
insights into the processes of growth and development as well as into pos-
sible defects that may lead to degenerative changes and disease.

Enzymes

Enzymes are the biological catalysts
that make possible the thousands of
chemical reactions occurring in the
living cell. Enzymes, however, do not
simply catalyze reactions—they are
designed to be regulated so that catal-
ysis occurs only when it is needed by
the cell. The study of enzyme regula-
tion will thus provide important in-
sights into cellular metabolism. Dr. H.
Paulus and his associates are studying
the control of various enzymes in
order to learn more about the mech-
anisms which integrate biosynthesis

processes essential for growth. Ano-
ther aim of this research is to discover
abnormal conditions that may be
caused by aberrations in enzyme
regulation. Small changes in enzyme
structure, caused either by environ-
mental or genetic factors, can lead to
major metabolic disturbances. Ex-
periments are now in progress to
determine whether alterations in the
regulatory properties of certain en-
zymes may be responsible for some of
the degenerative changes that accom-
pany the aging process in man.



Energy Production

Several mechanisms regulate en-
zyme activity in the cell. One mechan-
ism which has been difficult to ap-
proach experimentally is the control
of this activity through the spatial dis-
tribution of enzymes in the cell. In
studies of two enzymes necessary for
the synthesis of a carbohydrate called
trehalose, Dr. K. Killick concluded
that they could carry out their func-
tion only if located very close to each
other. To mimic this situation in the
test tube, Dr. Killick is attaching the
enzymes to a surface in order to study
the effect of their proximity on their
concerted activity. These results will
be compared to predictions made with
the help of a computer model of this
system.

Control of Enzyme Activity
By Compartmentation

Energy for cellular needs is derived
from the combustion of food materials
through a series of chemical reactions
ending in the production of ATP. As
mentioned above, this process occurs
within microscopic compartments, the
mitochondria. Drs. D. Sanadi, S. Joshi,
J. Hughes, and R. Houghton have
identified one of the key proteins,
coupling factor B, in the reaction se-
quence leading to ATP production.
Mitochondria from which factor B has
been removed can no longer use food
material to drive ATP synthesis; the
gears that are driven by combustion
disengage from the gears that drive
ATP formation, and the cellular ma-
chine idles. When factor B is added
back the gears become engaged, and
ATP production starts. The role of
factor B as a biological regulator of
ATP production may have implica-
tions for such disorders as obesity,
hyperthermia, and adaption to cold
stress.

Transport

In living systems, membranes form
barriers around cells and compart-
ments within them. The movement of
chemicals across membranes, referred
to as transport, plays an important
role in the regulation of biological
processes. The transport of phosphate
and of calcium is studied in detail at
BBRI.

Phosphate is central to the energy
metabolism of all cells. Cells store en-
ergy in the form of adenosine triphos-
phate (ATP), which is cleaved to pro-
duce a phosphate ion when the cell
uses energy. Phosphate has to be trans-
ported into the cellular compartment,
the mitochondrion, to make regenera-
tion of ATP possible. Dr. H. Wohlrab
and his associates have isolated from
the mitochondrial membrane the pro-
tein responsible for phosphate trans-
port. They are attempting to identify
its molecular structure and function.
Their studies may help to identify de-
fects of transport proteins that may
occur in senescence and in various dis-
eases.

Calcium is a key element in the
control of muscle contraction. Drs. N.
Ikemoto, C. Hidalgo, M. Rosemblatt,
and T. Scott are studying calcium
transport across a membrane known as
sarcoplasmic reticulum. The impor-
tance of calcium lies in the fact that its
combination with certain proteins in
the contractile apparatus, the so-called
regulatory system, leads to the con-
traction of muscle. Extensive studies
by Drs. P. Leavis, S. Lehrer, J. Seidel,
T. Tao, J. Gergely and their colleagues
have characterized this system by
using probes sensitive to light and
magnetic fields.

Studies by Dr. Seidel on the
smooth muscle found in the walls of
blood vessels deal with a different type
of regulation which involves a combin-
ation of muscle proteins with phos-
phate—a process which in turn is also
controlled by calcium. These investiga-
tions on smooth muscle may lead to a
better understanding of the abnormali-
ties involved in diseases such as arterio-
sclerosis and high blood pressure.



Muscles move our bodies; the heart muscle pumps the blood. Mus-
cle tissue is a key component of blood vessels and various hollow organs
such as stomach, intestines, and uterus. The study of muscle function
and structure is essential for understanding how these systems work
in the normal organism and provides a basis for dealing with diseases such
as muscular dystrophy, heart disease, and hypertension.

Mechanism of Muscle Contraction

The understanding of muscle con- The minute details of the chemical
traction in health and disease depends structure of the proteins involved are
on the detailed knowledge of cellular studied by Dr. R. Lu. Crucial move-
components involved in movement or ments among and within the proteins
force generation—the contractile are being characterized by Drs. P.
machinery. They include the proteins Leavis, S. Lehrer, J. Seidel, T. Tao,
myosin and actin, which form rods and J. Gergely, who have attached
about one ten thousandth of an inch chemical groups to the protein in
long and one millionth of an inch in selected positions. These probes fluor-
diameter. Muscle contraction fueled esce upon being irradiated with light
by ATP depends on the sliding of or respond to magnetic fields. Finding
these two kinds of rods past each the blueprint for the normal working
other. BBRI scientists are studying the of muscle will make it possible to
process that provides the driving force. understand various diseases that in-

volve muscle tissue.




Development, Adaptation, and
Transformation of Muscle Tissue

A given muscle in the adult con-
tains a set of proteins appropriate to
its function. This is the result of a
complex developmental process, since
in the embryo the protein composition
of the muscles is quite different. All
genes (which control protein synthe-
sis) are present from the earliest em-
bryonic time through adult life. There-
fore, the question arises how genes
that code for various proteins at dif-
ferent stages of development become
active. BBRI scientists study several
aspects of this problem. Dr. S. Sarkar
and his colleagues are concerned with
the processes that control the tran-
scription of genes into the so-called
messenger RNAs, and the translation
of these into proteins. Complexes of
messenger-RNA with a well-defined set
of proteins form particles whose prop-
erties and metabolism may give clues
to the regulation of gene expression.

On another level, Drs, F. Sreter and
J. Gergely and their colleagues are
studying ways in which gene expres-
sion is altered by the connection be-
tween nerve and muscle function it-
self—for instance, stimulation of the
intact nerve, immobilization of the
muscle, or cutting of the nerve. The
study of these processes will provide a
better understanding of normal devel-
opmental and adaptive processes and
may also give clues to processes that
occur in muscle diseases and in aging.

Heart Hypertrophy

A particularly interesting instance
of adaptation is the response of the
heart muscle to an increased work
load. Dr. F. Julian and his colleagues
have been carrying out studies on
heart enlargement, hypertrophy, pro-
duced by constricting the pulmonary
artery. Since heart contains not only
muscle cells, but also connective tissue
cells and blood vessels, it is important
to know to what extent the force-
producing muscle cells grow in size in
comparison to the other components.
It is known that after a certain degree
of increase in size, failure may occur.
Failure may be due to the formation
of functionally inferior molecules or
to the collapse of other metabolic
processes. Drs. F. Sreter and J.
Gergely, in collaboration with Drs.
Eugene Braunwald and Mark Pfeffer at
the Peter Bent Brigham Hospital, have
been studying cardiac responses in rats
that spontaneously develop hyperten-
sion, a possible model of the human
disease. In these animals there is clear
indication of a shift in the type of
contractile proteins present in heart
muscle. The question arises whether
this is an expression of a disease pro-
cess or whether it is a beneficial adap-
tive response.

Studies on Human Muscle

Each muscle contains both fast and
slow fibers, but their proportion dif-
fers depending on the functional re-
quirements. Moreover, certain people
have more of the fast fibers and others
have more of the slow fibers, which
makes the latter better suited for mar-
athon running and the former more
adept at the 100 yard dash. Recent ad-
vances have made it possible to study
individual muscle cells or muscle fibers
and establish the characteristic constel-
lation of the various proteins found in
a given fiber, Studies by Drs. F. Sreter,
K. Mabuchi, J. Gergely and visiting
scientists associated with them have
shown that human muscle fibers con-
tain different sets of protein mole-
cules. The fact that this analysis can be
carried out on minute amounts of
material makes it possible to study
diseased muscle protein composition
in various diseases. This program not
only helps in pinpointing defects that
are associated with certain diseases,
but may also provide a more accurate
way of detecting individuals who are
carriers in families where certain dis-
eases are known to be present.
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In the course of fundamental studies, an investigator may see the pos-
stbility of pursuing a discovery that shows promise for early application to

health care.

Malignant Hyperthermia

Malignant Hyperthermia is due to
an inherited trait and is life-threaten-
ing when a susceptible individual is
given a certain type of anesthetic, such
as halothane, or engages in strenuous
exercise. Drs. F. Sreter and K.
Mabuchi are collaborating with Dr.
John Ryan of Massachusetts General
Hospital and Dr. Paul Allen of Peter
Bent Brigham Hospital in a study of
the basic mechanism underlying this
condition in order to arrive at a simple
and reliable means of detection. Stud-

ies on muscle biopsy samples show ab-
normalities in calcuim metabolism. Dr.
Sreter and colleagues have developed a
test and are currently screening pa-
tients scheduled for surgery to detect
individuals at risk from halothane an-
esthesia. This work has led to further
investigation of muscle fibers, and may
lead to new techniques for understan-
ding calcium metabolism. These stu-
dies may be of importance in the
detection of other neuromuscular dis-
E€ases.




Primary Biliary Cirrhosis (PBC)

PBC is a rare liver disease seen pre-
dominantly in women over thirty, and
is difficult to distinguish from other
chronic liver diseases. The blood of
most PBC patients carries antibodies
to mitochondria. The presence of
these antibodies has served as one of
the important diagnostic criteria for
PBC, but the present method for de-
tecting them is complex and difficult.
Drs. S. Joshi and D. Sanadi have de-
vised a simple method for detecting
and measuring these antibodies in
blood. Clinical use of this diagnostic
test is being explored while further
improvements in technique are being
made. When the test becomes avail-
able, it may be possible to provide ear-
lier treatment for PBC,

Antibiotics

The discovery of antibiotics and
their therapeutic potential about 40
years ago has had a tremendous impact
on the treatment of infectious dis-
eases. The search for new antibiotics
with improved characteristics is still
actively pursued. Because it is not
known why antibiotics are produced
by certain microbes, the
detection of new antibiotics must rely
on inefficient random screening. Drs.
H. Paulus and N. Sarkar have now dis-
covered that the peptide antibiotics
are produced by bacteria in order to
control gene expression when the bac-
teria form spores. This suggests that
new antibiotics will be found among
spore-forming microbes and that the
greatest antibiotic production will
occur under the conditions which
favor the formation of spores. More
fundamentally, these studies reveal a
striking analogy between the function
of peptide antibiotics in bacteria and
peptide hormones in animals and man.
Studies on how these primative bac-
terial hormones regulate bacterial dif-
ferentiation may contribute to our
understanding of human endocrinolo-
gical disorders and birth defects.

Nucleotides

Nucleic acids are long strands of
macromolecules that can line up in
double-stranded fashion. The double
helix of DNA is the best-known exam-
ple; the complementarity of the
strands is the basis of faithful DNA
replications and heredity itself. Seizing
on this phenomenon, Drs. S. Srivastava
and J. Benner in Dr. A, Nussbaum’s
laboratory are synthesizing artificial
nucleic acids (oligonucleotides) which
form double-stranded regions with
natural nucleic acids (hybrids), there-
by disturbing their normal structure
and function. They are seeking the
particular type of oligonucleotide
most likely to cause such disturbances.
These hybridizations are expected to
generate points of weakness at specific
locations in the DNA molecule. It then
becomes possible to dissect DNA at
desired sites—a technique of potential
use in genetic engineering.

Yeast Infections

Candida albicans is a pathogenic
fungus causing a variety of chronic,
debilitating, and even life-threatening
diseases in certain sensitive individuals.
Antibiotics currently available are of-
ten ineffective against this fungus, or
too toxic. € albicans has two different
modes of growth, only one of which
is thought to cause infections. Blocking
the transformation to the invasive
mode might constitute an effective
therapy. The change from one mode
to the other is a complex process, in-
volving many biochemical reactions
and pathways; some of these steps
may be potential targets for therapeu-
tic intervention. Dr, R. Emyanitoff has
a broad research program to detail the
metabolism and regulation of C.
albicans. With the aid of computer
modelling she hopes to identify steps
critical to an effective treatment.
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Cadmium

Cadmium is an industrial pollutant
that is becoming an increasingly
serious health problem. Toxic conse-
quences of cadmium poisoning include
cancer and serious bone disorders. In
the early sixties, Dr. D. Sanadi dis-
covered that cadmium disrupted the
production of ATP, the energy curren-
cy of the cell. Drs. S. Joshi and J.
Hughes have now found that cadmium
binds to a mitochondrial protein
(coupling factor B) discovered several
years ago in Dr, Sanadi’s laboratory.
Further work is needed to establish
the relationship between protein bind-
ing, the biological toxicity of cad-
mium, and ATP production. Dr.
Sanadi suspects that the inactivation
of mitochondrial coupling factor B
may be relevant to acute cadmium
toxicity encountered in industrial ac-
cidents.

Radiation and Chemicals

Environmental factors such as solar
ultraviolet light, ozone, oxygen, and
pollutants can change or bind to pro-
teins, nucleic acids, and other compo-
nents of tissue. Structural proteins like
collagen and certain components of
the lens may persist for nearly a life-
time, and any damage sustained over a
lifetime may remain in those proteins.
The exposed, sensitive eye is particu-
larly likely to accumulate damage in
this way. Drs. E. Fujimori and B.
Srinivasan are characterizing the chem-
ical changes induced by radiation,
chemicals, and the aging process in
lens protein and collagen.
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Foundations

ANONYMOUS

ADELAIDE BREED BAYRD
FOUNDATION

CONNOR FOUNDATION
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LILLIAN M. CLANCY

WILLIAM H. CONGLETON

PETER F. DAVISON, PH.D.
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BOSTON BIOMEDICAL
RESEARCH INSTITUTE
Notes to Financial Statements
August 31, 1980
[1] - Summary of Significant Accounting Policies:
Fund Accounting

The accounts are maintained on the accrual basis and in accord-
ance with the principles of fund accounting. Funds that have
similar characteristics have been combined into the following
fund groups:

# Unrestricted funds include two groups representing the portion
of expendable funds available for support of operations: a) The
operating fund includes unrestricted contributions and invest-
ment income less the cost of grants not reimbursed in full by
granting agencies, and further reduced by transfers to other
funds: b) Other unrestricted funds represent reserves transferred
from the operating fund, and a building program fund derived
from unrestricted contributions.

# Restricted funds represent resources restricted for research
grants or building additions. Research grants are added to the
fund balance when awarded, and direct charges are deducted
when incurred together with the related portion of earned
overhead.

*Plant funds represent the undepreciated cost of leasehold im-
provements, equipment and furniture and fixtures.

Other Matters

All income, gains and losses arising from the sale, collection, or
valuation at market of investments are allocated to the fund
owning the assets.

A portion of the overhead chargeable to research grants is deemed
to be reimbursement for equipment and is shown as an addition to
the Equipment Replacement Fund. This amounted to $32,723 in
1980 ($31,525 in 1979). In addition, 317,428 of computer equip-
ment was charged to the operating fund in the year ended August
31, 1980 and added to the plant fund.

[2] - Plant Assets and Depreciation:

Boston Biomedical Research Institute, under an agreement dated
June 16, 1970, shares with Retina Foundation the use of research
facilities for fifty years at 20 Staniford Street, Boston, and of a
research farm in Townsend, Massachusetts.

The leasehold improvement asset category represents the cost of
Boston Biomedical Research Institute’s long-term leasehold in the
building and improvements, and is being amortized over the 50-
year lease term. The furniture and equipment categories represent,
at cost, acquisitions from operating funds and restricted research
grant awards. Depreciation is primarily on the straight-line basis
over the estimated 10 year useful life of the assets. All deprecia-
tion and amortization is charged to the plant fund.

[3] - Government Granis:

All grant costs billed to the U.S. government and most private
grants are subject to audit and by the granting agency.
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GREENE & COMPANY/Certified Public Accountants, P.C.
2 Summer St./Natick/Mass. 01760/(617) 237-1687/(617) 655-7425

Board of Trustees
Boston Biomedical Research Institute
Boston, Massachusetts

We have examined the balance sheet of Boston Biomedical
Research Institute as of August 31, 1980 and the related state-
ment of revenues, expenses and changes in fund balances. Our
examination was made in accordance with generally accepted
auditing standards and accordingly included such tests of the
accounting records and such other auditing procedures as we
considered necessary in the circumstances. We made a similar
examination for the preceding year.

In our opinion, the accompanying financial statements present
fairly the financial position of Boston Biomedical Research Insti-
tute at August 31, 1980, and the results of its operations and
changes in fund balances for the year then ended, in conformity
with generally accepted accounting principles applied on a basis
consistent with that of the preceding year.

GREENE & COMPANY
October 16, 1980
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