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Worcester Foundation for
Experimental Diology, Inc.

ATTil: Richard Eastman
Business fianager

222 Maple Avenue
Shrewsbury, MA 01545

Dear Mr. Eastman:

This is in response to your Septeraber 19, 1990, letter concerning the
applicability of the exeraption provisions of $170.11(a)(4),10 CFR 170,
to License 20-01225-01. Based on the information you provided, specifi-
cally that the Foundation is a non-profit organization chartered by the
Commonwealth of Massachusetts to carry out education programs for
training and education of students and to grant degrees, and since
License 20-01225-01 no longer authorizes human use as pointed out in
your July 15, 1988, letter, the fee exemption in 0170.11(a)(4), 10 CFR
170, is applicable to License 20-01225-01. We have determined that the
exemption also applies to License 20-01225-10. The reclassification

i of these licenses is effective with the July 2, 1990, revision to
10 CFR 170.
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Glenda C. Jackson, Chief
Materials License fee Section
License Fee & Debt Collection Branen
Division of Accounting and Finance
Office of the Controller
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Worcester Foundation for
Experimental Biology, Inc.

ATTN: Richard E:stman ,

Business Manager )
222 Maple Avenue |
Shrewsbury, MA 01545 '

Dw Mr. E.:tman:

This is in response to your September 19, 1990, letter concerning the ;

applicability of the exemption provisions of 5170.11(a)(4),10CFR170,
to License 20-01225-01. Based on the information you provided, specifi-
cally that the Foundation is a non-profit organization chartered by the
Commonwealth of Massachusetts to carry out education programs for
training and education of students and to grant degrees, and since
License 20-01225-01 no longer authorizes human use as pointed out in
your July 15, 1988, letter, the fee exemption in 6170.11(a)(4),10CFR
170, is applicable to License 20-01225-01. We have determined that the
exemption also applies to License.20-01225-10.: The reclassification
of these licenses is effective with the July 2, 1990, revision to
10 CFR 170.
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Glenda C. Jackson, Chief
Materials License Fee Section
License fee & Debt Collection Branch
Division of Accounting and Finance
Office of the Controller
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WORCESTER FOUNDATION FOR EXPEllMESTAL BIOLOGY

212 Mqle Avenue, Shrewsbury, Masmhusetts 0154; Telehnne- $08 MDv21 IMJosM77762

An Indeg ndent kewatch irntit uit in t he Medical and Lne Scar nces

September 19, 1990

Ms. Glenda Jackson
Licenso Fce Management Branch
Division of Accounting & Finance
Office of Administration & Resourcos

Management
U.S. Nuclear Regulatory Commission e

Washington, DC 20555

Dear Ms. Jackson:

I am responding to your request for a complete explanation
of the Foundation's educational activitics.

Although no one at this institution would deny that the
Foundation is a basic rescarch organization that offers
educational opportunitics as an adjunct activity, the Foundation
has been very proud cf its academic offcrings over since its
inception by two college professors at Clark University in
1944. I can enumerate the present educational aspects of the
Foundation as follows:

1) The Foundation's Charter, copy enclosed, speaks of
the authority "to carry on educational programs for
the training and education of students."'

Additionally the Charter cmpowers the Foundation to
grant the carned Doctor of Scienco degree (Sc.D.),
as well as honorary degrecs.

2) The Foundation participates in a consortium Ph.D.
program for exceptional students with backgrounds in
the natural sciences. At any one timo the
Foundation has a dozen or so graduate students on
its campus.

3) During the summer months the Foundation sponsors a
Sumraer Training Program for undergraduato college |

students. This program typically involves 15 or so I

students who spend 10 weeks in an intensive research
training atmosphere.
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4) Postdoctoral training is recognized as an ossential
coriponent of the fledgling scientist's education.
The Foundation is proud of its long history of -

providing research training experiences for newly
minted Ph.D's. A portion of current postdoctoral
training activity at the Foundation is supported by
a training grant from the 14ational Institute of
Child Health and Human Development, evidence that
the National Institutes of Health holds the
Foundation's ability to provido meaningful
postdoctoral training in high regard.

A completo description of the Joint Ph.D.-Program, the
,

Summer Training Program and Postdoctoral Training Programs can
- be found in the onclosed Annual Report for 1989 on-pages 24 and
25.

If I can provide additional information in this regard,
please let me know.

Sincercly,

Y|ch- ~

Richard' L. Eastman
Business Manager
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THE CCMGST.AUIS CF MASSACirJSITfD

, Be it known that whereas Earlow St. apley, Dvight E. Priest, R. G. Boskins,
) Chandler Bunock, L .T. Crotier, Sasuel C. svynne, Wnliam Malasud, Hyles Mrgan,

invi A. Olan, Carl E. Wahlstrom and Jceeph Talt.so*

have associated themselves with the intention of forming a corpcration under the name

of Worcester Foundation For Experimental Biology, Inc. ,
>for the purpose of the followings- To carry on investirgion in the biological

sciences, including the medical sciences, and to receive, sold, and administer funds
for the purpose of endovin6, assisting, and publishing the results of such investi-
gatices. Also +o hold, receive, maintain and minister fund or funds for scientific
and educational servicas, and the corporation may expud or apply the fund or funds,
or ineme therefrm, either directly or through other corporatioos, associations or
inuiriduals, for the prmotion and pmmulgation et science and scientific data.
Recognising that this work aust involve studies not only in those fields in which
knueledge is fairly veu systematised but also in others, the nature of which is less
well defined both as to character, erpression armi classification of the phencunena in.
Volved, it is the purpose of this corporation to exercise the greatest liberality in
the designation of the fields of study to be investigated and in the selection of
those vbo viu direct the chosen lines of research. This corporation shall have full
power to follow the purposes above set forth, although this research say lead to
fields umentioned therein and unknown at the present time; and nothing herein con- p
tained shan be considered as in any way limiting the rights of the corporation to

}pursue its objects as aforesaid. And, in addition to the above, to carry on educa-
tional progreat, for the training and education of students in the biological sciencesr

and related sciences with power to grant degrees of Doctor of Science. Students to
be selected as candidates for such degrees sha n already have received the degree of
Doctor of Medicibe, Doctor of Philosophy, or a similar doctorcte degree, ani also
sh&H bave ccepleted with distinction the academic portions of those training progreas
at this institution which di not lead to degrees, or in lieu of havd-g ccanpleted such4

trainina programs at this institution shall, by having carried out independent re-
search at this institution, have demonstrated to the satisfaction of the represent-
atives of the Trustees that they are individuals of superior academic ability and
have great scientific potential. Candidates for the Doctor of Science degree shal*.
tater a program of courses designed to enhan s .Teir ability to recognise and appre.
ciste important problems in biology and medie , and to devise solutions to them,
ani to a program of courses consisting of lectures, laboratories and demonstrations
to familiarise such candidates with the important tools and instrunents used in modern
biological research. Each candidate for the Doctor of Science degree vill be required ]
to demonstrate his abiMty to contribute to scientific advancement by the ccampletion i
of a dissertation containing the results of independent research studies, this dis-
sertatico to be Jud.ed by,a suitable ccrumittee of faculty or distinguished scientists

b
representing the Trustees; and to award such appropriate honorary degrees as areS

usually conferred by colleges in this Conssonwealth excluding medicine.to individuals
who, by their scientific activity, or by other means, have had a beneficial influence
on the advancement of knowledge. And, in addition to the above, to establish, equip,
maintain, operate and conduct a clinic or clinics, either independently or in
conJuncMon with hospitals, sanitaria and other institutions, for the treatment,
care and relief of the diseased, sick, infirm and iniured, and for the study of the
cause, nature, prevention, treatment and cure of various diseases, ar,1 for the
dissemination of knowledge relating thereto, and the erection, equipment and main.
tenance of buildings, laboratories and other facilities necessary or incidental eto;

D to employ superintendents, doctors, interna, nurses, medical officers, laboratory
technicians, and such other employees as may be necessary for the proper conduct of
the clinic and the institution, and to do any and all things necessary or proper in
carrying cut the purposes aui objects hereof within the general scope and purpose
of this Foundation. Any income derived therefrcn shall be used for the general
velfare prposes of the Foundation. In carrying out the purpose of this corporation,,

it may acquire, hold and us.nage ell kinds of property, whether real or personal, as
vill enable it to carry on. In connection with the above purpose to carry on any
other activity pemitted by chapter 180 of the Genemi 1Aws;

and have ccerplied with the provisions of the Statutes of this Cccanonwealth in such
case mMa and provided, as appears frcm the Articles of Organisation of said corpora-
tion duly approved by the Ccanaissioner of Corporationa and Taxation ana recorded in !

this office:

Sw, therefore, I, Frederick W. Cook, Secretary of the Ccumonwealth of Hassa-
chusetts, Do hereby Certify that said Harlow Sbapley, Ivight E. Priest, R. O.
Hoskins, Chandler kilock, W. J. Crosier, Samuel C. Cvynne, Wnliam Malamud, Myles
Abrgan,1evi A. Olan, Carl E. Wahlstrca and Joseph Talamo,

,
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their associates and successors, are legally organized and established as, and are
* - hereby ande, an existing corporation as of February 11,194 under the name of

Worcester Founda' ion Far Deperimental Biology, Inc.,
.__

t

vith the powers, rights and privileges, and subject to the limitations, duties ami
restrtetions, which by law apporthin thereto. ~

Vitness my official signature her.< ro subscribed,.

and the Gnat Seal of the Commnowen3 th of Massachu.*
sette hereu m a+ fixed, this fourteenth day of*

March 13 ,e year of our lard one thousami-
nine hundred ara forty.four

,

Secretary of the Casnomealth
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Report of the President and Scientific Director

Every art and every inquiry, and similarly ewry action and choice, is thought to
aim at some good. But a certain difference is found among ends; some are activi-
ties, others are products apart from the activities that produce them. Where there
are ends apart from the actions, it is the nature of the products to be better than
the activities.

Aristotle
Nicomachaen Ethics, Bonkl'

When Barbara Walters interviewed Richard Nixon several years af ter he had
lef t office, she chose to end with a characteristically wide-open, penetrating
query: "Mr. President, of all your achievements in the White House, in which do
you personally take the greatest pride?" I thought it likely that the former Presi-
dent would have said " Opening the door to China." His answer was both sur-
prising and (to me) pleasing: "When we decided, in 1971, to declare war on
cancer, through the National Cancer Act. That has subsequently proven to be the
most innovative and successful thing we did, and the one in which I take the
greatest pride."

It is just conceivable that Mr. Nixon's reply was not only honest, but
correct. Nothwithstanding this conjecture, I am more certain of the fact that the
National Cancer Act was what brought me to the Worcester Foundation in 1971,
due to the award to Mahlon Hoagland of a Cancer Center " core grant" from the
National Cancer Institute. I well remember Mahlon impressing upca us new
faculty members that our research and collegial interactions should produce "a
whole greater than the sum of its parts." This viewpoint, which is hardly origi-
nal as the reader will note from the quotation cited above, became not only the
phikasophical springboard for our nascent Cancer Center, but was quickly adopted
as a unifying metaphor for the "new" Worcester Foundation for Experimental
Biology that emerged in the early 1970s. Recognizing that individual excellence is
always the most critical factor, I have endeavored to continue the tradition of a
non; departmental, highly interactive campus, fostering an enhanced quality of
its final product just as our fellow traveler envisioned some 1350 years ago.

Scientifie liighlights
Last year our Male Fertility Program, employing molecular biology

to seek new means of accentuating or blocking sperm production or function,
received renewed and increased support from The Andrew W. Mellon Founda-
tion. This adds to the National Institutes of Health (NIH) grant support held by

- each of the Male Fertility Program scientists, and has also provided the means for
us to recruit a new scientist to this program, Dr. Harvey Florman from the
University of Wisconsin. This research program represents a new era in the
human repuxluctive biology tradition of the Worcester Foundation, one latmched
by the pathfinding discoveries of Gregory Pincus and M. C. Chang, who
pioneered "the Pill" andin vitro fertilization.

|
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We were also gratified this past year to receive a five year renewal of
our National Cancer Institute " core grant," for 53 6 million over the nex t five
years. This is the largest amount and longest teon of funding our Cancer Center
has ever received. The Cancer Center's studies of cell growth, gene expression,
and particularly ecil movements, have brought increasing distinction to the Wor-
cester Foundation over the past few years.

This past February, the Worcester Foundation received a
U.S. patent for its discovery of a new class of drugs active against the AIDS virus.
The patent is based on research by Drs. Paul Zameenik and Iohn Goodchild and
their colleagues, who have developed " antisense DNA" as a general approach to
blocking virus replication. Each drug is tailor-made to interact specifically with
the genetic machinery of a particular virus, in a unique lock and-key fashion.
Ilesides stopping replication of the AIDS virus, this new class of drugs has shown
promise against influenza and other human viruses. We are now in the process of
licensing this exciting new technology to corporate partners toward the develop-
ment of an array of new anti viral diugs.

In our neurobiology program, we were pleased with the award to Dr.
Foteos Macrides of a seven-year NationalInstitutes of H:alth Jacob K. Javits Neu-
roscience Investigator Award. Recognizing exceptional scientific achievement in
neuroscience, this i the second Javits grant awarded recently to a Foundation
t ;ientist - one being held already by Dr. Robert O'Connell.

(iur reproductive-endocrine biology program has this past year
uncovered new clues to the mechanisms of sperm movement, a key feature of fer-
tilization and anti fertilization. Our scientists have also made new advances in
the field of in vitro fertilization, employing the techniques of cell and molecular

e

biology to continue the pioneering discoveries made by M. C. Chang and others
years ago at the Ibundation.

We were also gratified this past year to see our W. M. Keck Founda-
tion Protein Chemistry Facility reach fully-operational status, providing core i

services to our scientists in their studies of various proteins. We are grateful to ;

Drs. John Hildebrandt and Daniel Kilpatrick for their significant efforts in help- |
ing to establish the facility, especially John, who organized a successful National

-i

Science Foundation grant application to complement the initial enabling funding
provided by the W. M. Keck Foundation.

Drs Tolm Gmkluid tleithsn lluul4smecMk at press conferetwe anru wting thc AIDS pacnL
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In Trust
The Worcester Foundation has been extremely fortunate in having

- an enlightened and increasingly motivated Board of Trustees. This past year, four
trustees rotated off our board: Bruce Bennett, Joseph Butare, Warner Fletcher and
Robert Wet:cl. Bruce Bennett served ably on the Executive Committee and was
the board's secretary, and Joe Butare was a dedicated and effective chairman of
the Nominating Committee. Warner Fletcher was one of our most committed
and imuhed trustees, and served with distinction botn on the Executive Com-
mittee and as chairman of the Development Committee. Bob Wetzel was also a
very effective trustee and made important contributions to the executive,
development and investment committees. I am profoundly grateful to these
' individuals, for their able and amicable service to me and the Foundation.

Particular thanks go tu my friend Warner Fletcher, who kindly
agreed to serve as chairman of the Development Committee for an additional
year - a capacity in which he has, not surprisingly, continued to display impres-
sive leadership of our fund raising programs.

We welcomed several new members to the board this past year.
Christopher Bramley, Harok! Cotton, James Harrington and Donald Melville
bring to the board extensive experience in business, institutional leadership and
fund raising. Judah Folkman adds the perspective of a distinguished scientist-
physician, and in Nicholas Gage the board gains not only an admired Worcester
leader, but an internationally acchimed author and journalist.

At its October 1988 meeting, the Boant of Trustees conferred on
Robert Cushman its Hudson Hoagland Award for distinguished service to the
Foundation. Ikib served as a trustee of the Worcester Foundation for 18 years

- (1969-87), and was chairman of the board for four of them. Most notably, Bob led
the trustees' initiative to establish and fund a new cancer research program at the
Foundation in the early 1970s. Tb the extent that the success of that effort, under
his leadership, created the circumstances through which I was lucky enough to
join this institution, I shall always have a special place in my heart for Bob
Cushman.

,

f in Memoriam
We were deeply saddened by three deaths this summer. One was a

shock, coming long before its due; the others came more naturally yet are still
profound losses.

On July 4, Robert Wetzel died suddenly at the age of 52. Bob was one
of our most dynamic and effective trustees, providing sage advice on investments,
promotion of the Foundation and fund raising. He had a playful, upbeat personal-,

ity, and every time I saw Bob approaching for a committee meeting, I knew it
would be a warm encounter. I still expect to see Bob walk in as trustees gather,
and have to remind myself that he is really gone. A loyal and active supporter of
many Worcester institutions, in Bob Wetzel's passing our community has
suffered a great loss indeed.

Only five days af ter Bob Wetzel's death, Worcester lost another of its
most caring and supportive leaders, Francis A. Harrington. Fran, father of Foun-
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dation Trustec Jim Harrington, was a patron of many Worcester institutions,
including the Worcester Foundation for Experimental Biology. He made contribu-
tions to our community that were both generous and enabling. His life of selfless
community service remains es a legacy and an inspiration to us all.

August saw the passing of Paris Fletcher, another of Worcester's
leaders and father of Warner Fletcher. A personal friend of our institution's
co-founder, Hudson Hoagland, Paris was most generous and helpful to the
Worcester Foundation from very earlv on. I had only known Paris in the last
several years of his life, but found his gracious manner and subtle wit delightful.
He will be deeply missed by those who knew and loved him.

Our sympathies go to the families of these three fine gentlemen,
who pass on having made a significant difference in the world in which they
lived.

Awards /Public Events
Gregory Pincus was one of the Worcester Foundation's co-founders

and his work led to the oral contraceptive. His estate left a bequest to provide an
annual prize to an awardee who has made exceptionally important discoveries in
the fickl of endocrinology, broadly defined. In October 1988, the Worcester Foun-
dation was pleased to confer the Pincus Award on Dr. Stanley Cohen of Vanderbilt
University, in recognition of his prescient studies on epidermal growth factor, r

Owing to the leadership of two able and dedicated friends of the
Worcester Foundation, Mary Melville and Dr. Pengwynne Blevins, our second
Women's Health Conference was a great success. Keynote speaker Gail Sheehy
addressed motivational aspects of well-being to the interest of a full house, and
the other seminars and workshops addr::ssed an array of important topics. Our
appreciation to Mary and Penny for their inspired orchestration of this successful
event.

The Auxiliary of the Foundation has long been one of our most loyal
and inspired support groups. Their annual Horse Show has become one of the
maior equestrian events in the Northeast, and succeeded once again this year in
raising funds for the Foundation. The Auxiliary is one of my favorite groups at the
Foundation, and I am profoundly grateful for their work and support.

NcM Luareate Dr. Stankv Ohen w awanted the hneus Medal by Dr (b r. c.t
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Gail Sheehy lat left) addressed the hbtnen's Health
Conternwe. La the aadsette laturI uvre cwderence
co-chairs Dr Irngwynne blevins und Atary Afelvsfle.

The Physicians Research Roundtable, founded by Chairman of the
lloard Dr. Robert M. Quinlan, and now ably led by Dr. Thomas J. Vander Salm,
held a packed meeting last April. The speaker was Dr. Judah Folkman, Andrus
Professor of Pediatric Surgery at ,he Harvard Medical School. Dr. Folkman spoke
on his studies of tumor angiogenesis - the process by which new hk>od vessels
develop around a cancerous tumor to sustain ii . As indicated above, Dr. Folkman
has subsequently joined the Tc.uJation's Board of Trustees.

Our annual meeting of the Hudson Hoagland Society featured
Nicholas Gage as speaker. He gave a moving account of his personal odyssey to
seek out those who Lilled his mother during the civil war that erupted in his
native Greece during World War II. His 1983 award-winning book, Eleni, in
which he recounteil his iourney, was subsequently made into a maior motion pic-
ture of the same name. Following his talk, I had the pleasure of discussing the
ruundation with A. Gage, and found him to be very interested in us. We were all
deeply pleased when this admired citizen of Worcester and the world joined our
Board of Trustees. |

The Business of Professing That Science is Not Business Yet Recognizing the I
Partnership

This past year the Worcester Foundation has increased contact with
the world of for profit biotechnology. We have been issued a patent, and have |

several others pending, which is all to the good. The Worcester Foundation |

| believes that it has an obligation to expedite the development of its basic research
.|discoveries and inventions into products that ameliorare or advance the human

condition. Yet we are not, nor shall we become, a biotechnology company, not do
,

we intend to veer from our stiily nonprofit, academic research mission. |

|

|

!
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We have devoted a substantial effort this past year toward the design
of corporate alliances to develop needed drugs or other products, but which also
properly ensure capital reinvestments in the Worcester Foundation's basic
research enterprise. An underlying principle is that no agreement with a for-profit
venture shall interfere with the Worcester Ibundation's central mission of
curiosity. driven basic research. I am convinced that the very different goals of a
nonprofit, basic research institute like the Worcester Foundation and the objec-
tives of the biotechnology industry are not mutually exclusive. The year ahead
will provide our first taste of how successful we have been in designing corporate
partnerships, and it promises to be a most interesting period in the Worcester
Foundation's evolution.

Funding: Good News Froin Private Sources, Not Such Good News Froin the federal
Sector

Our current capital fun <1 raising effort, CAMPAIGN DISCOVER,
has made excellent progress this past year under Warner Fletcher's able leader-
ship. Now halfway through the three year campaign, we have raised just over $3
million of the $5.5 million goal. Several other indicators speak very favorably to
the success of our fund raising efforts in the private sector. Our Annual Research
Fund, up every yett since 1985, again set a new record last year. Our leadership
donor group, the Hudson Hoagland Society, enioyed exciting growth this past
year, with 18 new members. Membership now totals 11S. Gifts from the business
community were also up this past year, and a newly organi::ed Corporate Gift
Committee is helping us further expand this important axis of support. And,
finally, we have several maior new grants from private foumlations.

However, thk progress in private sector fund raising is being played
- out against an ominous backdrop. As has been amicipated in my previous annual
reports, federal grant support (NIH, NSF) is declining. Worcester Foundation
scientists are holding their own: 36 of our 37 scientists have NIH or NSF grant
support (the one who doesn't is a recently appointed scientist who has just
applied for grants), flut the NIH and NSF are extremely under-funded by Con-
gress. Thus, even though Worcester Foundauon scientists are very successfulin
obtaining grants, they are generally awarded only 50-75% of the funds needed.

Never in my career have I sensed such concern in the American bio-
medical research community. I know of Nobel laureates (and Nobel laureates-to-
be) who have lost their NIH grant support, to say nothing of a problem I really
fear more - the daunting disincentives to our top young people who are pondering
a career in academic research, This is a national crisis - one that has dominated
conversation at several maior scientific meetings (even at the expense of discuss-
ing science).

Meeting the Challenge
To address this looming problem, we need to move decisively on

'three fmnts. First, the Congress must be brought to an understanding of the
short term and long-term consequences of under funding of basic research in
both the biological and physical sciences. Second, the private sector can and must

R
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do more. Third, research institutions must kok into ways to enhance their own
financial positions.

The Congress is largely unaware t hat the highly-touted human |

genome project was made possible due to " arcane" discoveries of scientists study-
ing DNA cutting by bacteria, and by genetic engineering advances conceived by
investigators interested in the embryology of a soil worm. What brought this work
to its present state of sophistication was not its relevance to medicine or the
human condition, but was the brilliance of the investigators. Similarly, the

| recent discovery of the genetic mutation that leads (about 70% of the time} to cys-
| tic fibrosis can trace its origins to the same, aforementioned " esoteric" studies.

Congress needs to learn not how to listen to this message, but how to hear it.
The private sector has been an enormously catalytic and enabling

source of support for biomedical research in this country during the past 50
years.' Of particular importance are gif ts that generate income for support of
rescatch. Yet the maior private foundations of today have generally adopted very
testrictive funding policies regarding endowment gifts. Research institutes like
the Worcester Foundation need and, I argue, deserve a broader view on endow-
ment gif ts by private foundations - especially in the context of declining federal
support.

The third element in the equation is how nonprofit institutions like
the Worcester Foundation for Experimental Biology can "look inward" and
expand their financial position. We are assiduously studying this issue, with par-
ticular reference to the proper deployment of our extensive landholdings. These
deliberations reflect the Worcester Foundation's intention to be more in control of
its own destiny in the years ahead.

With best wishes,

|

; / m jam
,

Thoru Pederson
,
' President and Scientific Director

Fall 1989

|
|
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- Research in Progress

C urrent programs at the Worcester Ibundation, described over
the next few pages, encompass three maior creas of biomedical research: cell
biology and cancer, reproductive biology, and neurobiology, Separately highlighted,

- yet integral to the three maior pmgrams, are the Cancer Center and the Male
Fertility Program.

Over the past year several importarn discoveries were made by Foun-
dation scientists which have provided new information about fundamental
processes in the human body, it is from such advances in basic research that clin-
ical applications eventually spring.

Arnong the research highlights this past year were the following:

n discovery of a new ' motor" responsible for moving components
aroundinside the cell;

a dewlopment of novelgene targeted drugs cffcctive against AIDS
and athet viraldiseases;

a identification of a " docking site' for a tuotein that connects nerve
and muscle cells;

a cluciaation of how alcoholimpairs electrical signal transmission
along nerve cells;

a determination of the inolecular structure of an animalprotein
aphrodisiaci

a development of a new gene detection method with promise for
faster DNA dingnostics of viruses and genetic <!iseases.

>

'
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Cell Biology and Cancer

Larl F. llanl, Ph D n this research group, Worcester af ter its skin is broken across the
rmniul k,cntnr h,undation scientists address how dis- room). Instead, the cell contains active

William R. Crain Jr., Ph.11 tinct sets of genetic ins uctions are motors and tracks for nrecisely and a
swe kicntnr activated in different cells :md tissues, very rapidly moving various parts of I

Grant Fairbanks, Ph.D- and how such sets of genes fire off pre- the cell to their physiologically
seno, s, cur..' cise directions for converting a fertil- appmpriate destinations. This dynamic

John Goodchild, Ph.D. i:td egg into a creatme as amazingly process of intracellular motility and
sta vientar complex as a human. The ability of traffic is being dissected by Riundation <

Llizabeth J. Luna, Ph.D. synthetic " anti-genes" to bhick the scientists as a key aspect of cellular
senni kwntur undesired activity of disease-causing physiology.

Thoru Pederson, Ph.D. genes is also being investigated. h>un. A related aspect of biological
enruruf& wntut dation scientists are also seeking to motility, how cells move from one

Joel D Richter, Ph.D. understand how cells repnxluce them, place to another, is also being investi-
senecnt"t selves, from the biochemistry of gene gated. This process is a fundamental

Alonzo it Itoss, Ph.D. (DNA) replication to the doubling of feature of metastatic cancers, and is tiie
scn'"' kv""' the cell reproduction machinery itself. cellular property (crawling away from

Greenfield Sluder, Ph.D Much of what a celi can do is because its initial location) that gives the dis-
senor kk"t"t t is not dependent solely on the physi- case its name (cancer = crab). Another

Richaru Il Vallee, Ph D cal pmcess of diffusion Kc., the maior focus is how the girder like
riu q ui v entar phenomenon that alerts one to an structural framework inside cells

Samuel C. Wadswor th, Ph a orange being peeled only a few seconds facilitates the relay of signals to and
senni saentnr from the cell exterior, across the cell

Yu li Wang, Ph.D. membrane.
sennt k,entur

These inquiries into the basic '

George it Witman, Ph.D. features of cellular organization and
sennt k unint function are IWing pursued because

Paul C. Zameenik, M.n they are profoundly pu:: ling in their
eniqu1 Socntut own right. Yet these studies are also

Carol A Ziomek, Ph.D relevant to understanding and treating
sutt ricurut disease. For example, the design of

novel " anti-genes" by Paul Zamcenik
and John Goodchild cifers promise of
blocking certain viral diseases. They
have established that these new agents

~

can inhibit the replication of the AIDS
virus, and promising results an; being3

obtained for other viral diseases'(c.g.,
influenza).
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| Endocrine and Reproductive Biology
I

i

|

|.
i

11 John Aberhart, Ph 11 maior obiettive of this research The special enzyme systems
sen n k wnrat program is to understand how cells in of the liver and other organs that help

Lliahu Caspi, Ph.D. the lxxty signal one another, eliciting detoxify various toxic chemicals to
n urquis icntnr precise physiological changes, and in whi"h humans are exposed in the,

j Min Chuch Chang, Ph D , Stil particular how these signalling events environment are being investigated.
h trqulkwnini tinconn influence repnxluctive activities, inundation scientists are also inter-i

uw rence J Dangott, Ph.D. including the formation of eggs and ested in the Siochemical longevity of
t.aitk unrot sperm, fertilization and embryonic various components of the cell and,

Ii 4rvey 1 lorman, Ph.Il development. seek to learn how proteins are ear-
'

Staf/ k wntat The chemical pathways by marked for replacement.
John Il liiklchrandt, Ph.Il which cells manufacture various hor- Continuing a long and distin-

statt k,cnt"t mones are being investigated, with guished tradition of research contribu-
blward I.. Klaiber, M 11 emphasis on identifying key steps that tions in repnxluctive biology, as

knior kwnint may control the levels of hormones exemplified in the pioneering, epochal
David Kupfer, Ph.D. pnxluced. The physiokigical mechan- career of M.C. Chang, foundation

sen n k vnt"t isms by which a group of hormones scientists are exploring the process by
John A. McCracken, Ph.D. called prostaglandins influence which sperm meets egg, using today'si

senor swntnt repuxluctive processes are also being powerful tools of molecular biok3xy
Clare M. O'Connor, Ph.D. studied. hiundation scientists are and biophysics. The mutual affinity of

sena kicnt"t interested in how hormones interact sperm and egg has been discovered to
David E. Wolf, Ph.D. with cells and signal new physiokigical reside in " kick and key" type proteins

senn scwntnr events, through reception and signal that fit precisely into one another.
relay systems integrated into the outer h>undation scientists have been able to
cell membrane. visualize such proteins by ultrasensi-

tive " tagging" methods - involving
laser light beam detection - and have
also been able to investigate these
rettilization triggering proteins by
powerful new gene cloning techniques,
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T hese research programs are
propelled by the participating scientists'
restless intellectual energy and sense of
exploring the unknown. Yet, these
studies have direct bearing on human
needs The hiundation's work on
sperm-egg interactions is ex tremely
pertinent to problems of infertility.
Other studies offer the promise of new
hormone like drugs for the control of a
wide array of disorders.
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Neurobiology

.

Ilagan liayley, Ph D. he reception and processing of infor- This profoundly intriguing
sentirs w in mation from the environment, its aspect of the brain is being investigated

Justin it Iallon, Ph.D. stora,s in the bram and conversion to by members of the Neurobiology
5:alfsun!"' action are the fundamental functions Group. Studies are also underway

' f( Rob Jackson, Ph 11 of nerve eclh which are being addressed directed at learning how the specific
| Aral/ suntn' by scientists in the Neurobiology conn,2ctions among nerve cells are

Michele i1. Jacob, Ph.D. Group. accurately rnade during embryonic
startsunint Consider the mrage function development and post-natal growth.

Daniel L Kilpatrick, Ph D. -memory. In biochemical terms (cell just as specific " kick and key" pro-
kruor kwnrat proteins, DNA and hormone like sub- teins facilitate sperm-egg interaction

Jose IL 1cmos, Ph.D. stances), what really happens inside during fertilization, Ibundation scien-
Sta!! k wnt'" the brain when one has a thought? tists have identified other proteins that

Ibteos Macrides, Ph.D. And if the thought should happen to define the particular sites where nene
Pmund kent"' he a recollection of one's bar mit vah, cells willinter-connect.

Jamci W. McKearney, Ph.D. or of Grandpa playing the banio, where Another focus of research
&nk,r &urant (what) was that thought five minutes deals with the emerging and intrigu-

Peter J. Morgane, Ph.D. beforei Af ter all, some of the things ing question of why certain hormone-
kn* >r swurst one thinks of only cross the mind once like substan.es, formerly thought to be

Robert L O'Connell, Ph.D. every ten years or so-or even less present only in the brain, are being
Senior kwnrar frequently. Where (what) are the found in other tissues as well.

Steven N3eistman, Ph.D. memories in the meantime? Enkephalins ('in the head'), for exam-
Senor kwntar plc, have now been discovered by

Ibundation scientists in several
repnsluctive tissues, speaking to new
physiological roles yet to be deciphered.
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As an electrical signal moves These special seven-year research The chemical pheromones
f rom one nerve cell across to another, award 3 from the National Institutes of and intercellular signals that impact
it does not move as electricity las when llealth recogni:e their respective dis- on the nervous system do so for physio-
a " hot" wire is touched to another). tinguished con ributions to the field of logically productive purimses. Itut other,
Instead, the electric signal is trans- olfactory neurobiology less desirable, chemicals also reach the
formed to a chemical substance, and it Nerve cells and the brain are nervous system in the form of abused
is this substance that literally moves to so fascinating one hardly needs an substances. Investigations ace under-
the neighboring nerve, where it then excuse to study them.11ut the Wor- way to learn how opioid (morphine-
stimulates a new electrical impulse. cester f oundation's research in neuro- related) drugs influence neuronal func-
foundation scientists are investigating biology has impeant medical tion and behavior, which addresses a
this intriguing electrical-to-chemical ramifications be) nd the basic explor- homing societal need. Also of vast
signal transduction process in several ation aspect. As is becoming increas- human importance are the Founda-
ditferent types of nerve cells and ingly apparent, memory dysfunction tion's studies on the nerve "anesthe-
nerve-muscle connections. is not restricted to the acute senile tiring" properties of the most widely

Chemical signals not only dementias, but exists in an array of abused substance of all-alcohol.
traverse between cells, they also pass degenerative neurological diseases,
between organisms themselves such many of which are poorly understood
odors, or pheromones, are key aspects The work on the molecular biological
of communication in animals-and correlates of memory is opening new
humans too--and are of particular ground on this front. Studies on nerve
importance in reproductive behavior. cell connections address not only how
it is no accident that the perfumes this happens in the first place during
"subiectively" judged to be most plea- embryonic development, but also bear
surable by humans of ten are ones con- on the fortunate fact that nerve cell
taining extracts of animal scent connections can of ten be made again
glands. Neurobiology Group scientists following iniury.
are studying the chemical nature of
pheromone-like substances. and are
also defining the sensory receptors that
transmit these signals.

The Worcester f oundation is
proud to have on its faculty two recipi-
ents of the prestigious laeob K. lavits
NeuroscienceImestigator Award:
futeos Macrides and Robert O'Connell.

LT
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The Cancer Center

Earl E luril, Ph.11 ince 1971, the Worcester h>unda. Research in the Cancer
eine ulscientar tion has been designated as a special. Center focuses on how norma) . ell

William it. Crain Jr., Ph.11 ired cancer research center by the growth and metabolism ine segulated.
&n u Soe"ti" National Cancer Institute, one of 16 The Worcester Foundation's perspec-

Grant Fairbanks, Ph.Il such basic research oriented cances tive is that cancer can best be under-
senn scienint centers in the United States, and one stood as the aberrant regulation of

John Goodchild, Ph.11 of three in Massachusetts, normal cellular events, and that these
sun scienta- Collaboratice research pro- normal processes are still insuffi-

John 11 I tildebrandt, Phl1 grams, joint conferences and seminars, ciently understood The aim of the
stanviennst and shared core research facilities- Cancer Center is to contribute to the

Elizabeth J. Luna, l'h.11 including a sate of the-art electron cancer problem at the fundamental
senn sewntor microscopy ue ' and a central facility level of elucidating general principles of

Clare M. O'Connor, Ph.l1 for gene (DNAl sy nthesis are distinc. cell biology, so that more clinically-
scow scientut tive features of the Cancer Center. oriented researchers can benefit, in

Thoru Pederson, Ph 11' Most importantly, the center is designed their important endeavors, from a
truniuf scientne to -and docs-foster interactions sound framework of underlying biolog-

Joel D. Richter, Ph.D. among its members, leading to a more ical information.
sens.rscientar effective scientific program than if its The Cancer Center is sup-

Alonzo II. Itoss, Ph.D. component units were working in imrted by a maior core grant from the
sener scientist isolation. National Cancer Institute, by National

Greenfield Sluder, l'h.D. Institutes of Ilealth research grants to
scnu scientut the member scientists, and funds from

Pichard it Vallee, Ph.D.* ' private foundations and individual
Plarn'ljUI scientUt dopo[5.

Samuel C. Wadsworth, Ph.11
knn \r sesennst

Yu li Wang, Ph.l1
senea scwntnt

George B. Witman, Ph.D.
Senkv &sentut

INvid E. Wolf, Ph.D.
Senior sacnrat

Paul C. Zamecnik, M.D.' '
Pruti ulkienth!t

Carol A. Ziomek, Ph.D.
StaH scwntnt
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The Male Fertility Program 4

.

Lawrence J. Dangott, Ph D he Worcester hnmdation's long-held knmdation of America. These funds
5: aft vientor interest in endocrine-reproductive biol- have made it possible for the Worcester

Grant Fairbanks, Ph D ogy, and its historic role in the discov. Foundation to assemble its scientific
sener s,a nnt cry and development of the oral talent and efforts into an integrated

Ilarvey Florman, Ph D contraceptive, provide a strong context research program on male fertility
5 tan kientnr for current research activities in the The emphasis of this research

Daniel L Kilpatrick, PhD area of mak fertility and reproduction. program has been on the maturation of
senx < &wntm While individttal scientists at immature, non moving sperm cells in

John A. McCracken, Ph D various times in the past had worked the testis into actively swimming >knnisaanm on male repraluetive bioh>gy at the sperm, capable of fertilizing an eu.
Clare M. O'Connor, PhD Foundation, it was not until the early Particular emphasis has been placed on

vne ,r sent"
1980s that an attractive " critical learning about possible points along

George It Witman, Phn* mass" situation was reached. In 1982, the sperm maturation pathway where
knior vientnr the Male Fertility Program was for- biochemical intervention for contracep-

David E. Wolf, Ph D mally organized, sparked by a maior tive purposes might be most effectively
vner &wntm grant from the Andrew W. Mellon directed. Central to this focus is the

Catol A. Ziomek, PhD hiundation, and complemented by issue of specificity. The sperm cell's
stan s wntnr other grants from the Edward John machinery for movement is virtually

,Iwram Ducci"' Noble R>undation, the lessic Smith unique among all cells of the body.
Noyes Foundation and the hhtcational Therefore, it is unlikely that agents

designed to bhick sperm cell motility
wouki have side effects on other cells
and tissues. In contrast, the current
female oral contraceptives, which are
steroid hormone analogs, are known to
affect many cells and tissues in addi-
tion to the ovaries.

Members of the Male Fertil-
ity Program meet weekly to commurd
icate research progress and exchange-wg t -W"p

-

ideas, and make use of shared common'

"
research facilities. Among the latter is,

1 '' t% 9 a central facility for the controlled col-
,
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lection of ram testicular sperm and
fluid, which is a key resource for
several program members. The Wor-
cester foundation's ram sperm facility
has been called one of "the best any-
where in the world."

'

!The new Protein Chemistry
Core Facility is another maior research
support component of the Male Fertil-
ity Program. Launched by funds from
the W. M. Keck foundation of Los
Angeles, this new facility has acceler-
ated and diversified the study of the
unique proteins that figure into the
process of sperm maturation. __
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Visiting Lecturers f
I April 1,1988. March 31,1989)

i

|

Dr. Iloward lierg Dr. Douglas Fambrough Dr. Csr.ba Icanth
liarmrd Unnrrutv The khu ll<gdans Uninrssty Die Uniwwty Sctmlot Afedrwe
7he R1wlandlmtitute for kierr' Cr. Harvey Florman Dr. John D. Les:yk

Dr. Kerry Bhum Unntruty of Wnconun Unnersnyof Ataryland Schwdof Afedrine
Uniwrury o! North Omdina 97 stanjey c prochna Dr. Robert W. McCarley

Dr. Rolf Ikidmer nutnxmth Afedra!&h J Ilanurd \fedralScbJ
n muninaxho Afedrollmtaure Dr. Albert Galaburda Dr. A. G. McLennan

Dt. Kathy l\uckley llanutd Afedral Sch nd and Uniwrut y of i.ntip al. England
llanurd Afedralkhuil leth brx1Ilaspnal Dr. Ira S. McIlman

Dr. Steve llurden Dr. Craig Garner L'e Unntnny Sch Jo/ Afedrme
Afauthmeta Instnote n/ 7echnoA sy Unnrrutrof flam!urg west Germany Dr. Michael Melner

Dr. Ellen Carpenter Dr. Corey Goodman O'**' R'wnal Pnm ne Research Center
.'

Drvn AfawrOdige Unnrnny of Odsbrnia Dr. lose Luis Millan
Dr. Stanley Cohen Dr. Patricia Granahan Ld A did Cd'"' R< Sed'ch h""dd9"

Umderhh Uniwrury
llamihun. Bnr's Smith and Revin21s Dr. Claire Moore

Dr. Margaret Comer Dr. loci F. Habener rufa Atedral&ing

Clark thmvrutV Alnsrhusetts Generalllospital Dr. Stephen Manne
Dr. Louis De Gennaro Dr. Richard O. Hynes Afd^l"<"' Uni *"" r

Unntruty of Afawrhmetu AledralCenter
lhmurdfluxhes Aledrallmtaute Dr. Michael O' Rand

Dr. Paul R. lkbner Afaarhmetts Imtnute of Technohyy Unnetutyof North Candma
Unnvrutro/ Afawrhusetta AledralCenter Dr. Richard Ivell Dr. Richard Padgett

trutotute for llorttwe Research. West flanurd Unntruty DGennany
Dr. Martin Raff, HIS

Dr. Steve lones Uniwnitv cJime. nnlon
AfedralResearch Courril, Erwland

Dr. Prem Reddy
Dr. lohn S. Kauer wutar1,.s nute er Ananwayandawhyy

Tufu Ne.v Etw!and AfedralCenter Dr. Patricia SalingDr. Mi;hael Koval pul e Uniwnny
Guna gie Imtnutton ot %hingtcm

9 gg Scygg .
M unalkwnh nxpitaland Research Center '

Dr. Obaid Siddigi
Tata inst arc Of Iundamental Researth. India

Dr. Oswaki Steward

}}My Unntnityof Vuginia sciniof Atedn tne
y; Dr. Thrn Stossel

' x;}}}d
ALauhusetu Generalllwputal

J Dr. Patricia Strickler
M N:ters Chinmatmnq1wq
N Dr. Terrance Tao

,n Boston Biomedical Research instuu:e
t

''

T 'y31
I -

Dr. Kevin Van Doren
pf[, , ,

,

3 -3 Svnerxen Irr.

&'W"
~4

4 4 Dr. Iktssam T. Wakimo

j y U' $ } |
-~

Intarated Genetrs,

Je i
d D(M

'J f Dr. Kenneth Williams
~ f5 4 1: l F nie Unnemty& biot Aredeme

3 s
, M( b.

,,

' , h 1, +N'! s . - * ~ a w ~ ;

,s., *4
.. I

! ; ? 2 l Ny_
' 44n4
I>

bar
.

is $' '

m

- - _ - _ - _ - - |



- - - -- -_ __ _

.
_

MLScientific Support Personnel
lA ril 1,1%8. March 31,1989)P

,

f oundation Scholar Ikiward Shp;tner, Ph D E
I sudhir Agrawal, Ph D Ruth Simon, Ph D Q

lames M Slavicek, Ph D ,

.b,
' h .?'

Visiting Scientists Parnela laggert, Ph D

Wei Chen hn Yan lang, Ph D "Ll.unal Temsamani, Ph.DMaric Noelle Raynuxd Ph D
Jc Clrn

Peter Thorn, Ph D
Sardra G. Yelleman, Ph D

Senior Research Associates Gna Venkataknshnan, Ph D f
alter S Vmcent !!!, Ph D . f'

lohn G Aghaunian, Ph D
Tinmthy ( Bartness, Ph D' _ , yg. j fv,,a wamhala, Ph D

anm t Weam Ph D Vg - .q pc
Wdham if Er.ger, Ph D en A. Zinn, Ph D e ., R ,g - ,j.s
Andrew Clancy Ph O

'

~ k hO ' .. j ;

Christine A Colhas Ph D p 74' gSenior Research Assistants
.

$ /'lggf-g-David M. Ctmila, Ph D
" Alan Grant, Ph D. Tudith I Dmo, it A.

' 't 6s d -' 1a
hteP en M. King, l'h.n Sandm Mayrand, it A.

- ' jg
5 ,4

h _ .

./ %'VIPm Ruhh, th D Mern!vn G Nay, B S. 't - ; '
Gary R Kunkel, Ph D Andrew it Wiison, M.S ^m.- -

C.' Q'

Tlune A Schoenfehl, Ph D Mary V Zameenik, A B /t ijlames it Smith, Ph D
Research Anistants %

Research AssociJtes 1%crt G Audet,ILS.
R Patrick Aken, Ph D kuunts M Berrios, B s. h.

Chri< tire M. Henwtrxer, Ph D lames E Cantanno, B A.

Sven A. An,hausen, Ph () Ikdaka ChattoPadhyay, M S 1.aboratory Assistants Secretarial Scryices
hada llormni, Ph D Robert A. Cushman,8 S Kristine Bocian Rebecca Bell
Eknnis Burns, Ph D Nancy C. Deuemner, B. A. Manon Martineau Kristen DiRu:::a
Richard CarduMo Ph D Gerakhne R. Iarky, M.S e At Mcdonald Anne Edgerton
Clare L Chatot' Ph D ' Carkw flores B s. Ahre to lacqueline C. Ims
Secphen it Chelev Pt Sylvie Catti[M S

Ethel | Zucker Sandra E lohnson
Mato Su Chen, Ph D ' ~ Ceha L Gelfman, it A Muu Rano
Catherine P. Chu, Ph.D lbanie 1. Germain Summer Help Caral 5,nwe
Richard Ibnwiers. Ph.D loan E Gotttek, B. A. Eh:abeth McCabe

Geraldme L Stone
H.R.W. [1harmaratne, Ph.D stesen A llecht, B A. Sharon Sweet:ct

llelen Weh h
lane Direms, Ph n fames L lohnson, B S Patnck Nestor

Daaiel Gamett, Ph D Mary Ellen lohnson, K A_ Suzanu Quinn 11uildings and Grounds
lean f ue Gattr. Ph D Cynthta A. Kane, its
MichcIle E Gaudette, Ph.D. Linda D Edhef, B. A. Animal Care P4mt Maintenonec

Ernest W. Anderson
Richardi Guyory,Ph D Stanley Kot, B S. George A. Aldrich

lames ilamntuhak, Ph D lennifer hyx its. Anthony A Dan:iho Gary Beaurtgard
ferenc Bentekovics

lutwrt i Ilickey, Ph D lenniter Lewis, B s. Victor D DeSuatis
Wesley i Burton

Erika ifol:baut-ilowland Ph D Ic* lie K Loe, B 5 Michael A Rochelemt Anthony 1, Cammuso
Taich.uw lang, PhD lohn Matklalena, tts_

S"'" M H#lP losePh A. Deloinville(lachi Kew, Ph D Chrivine A, McKmnon,8 A
lames L Kdgore. Oh D frederick i Miller,6 s - Dawn Rocheleau Iblwrt E. Delotnvillt

Michael Dello Stritto
Ann M Klemschmidt. Ph D Lturel Newby. M.S. Techn, cal Serv,ces Michael M. hrrantii i
Russell Kel?nken, Ph li huuse C. Ohrn, B A
Nancy Kravit, Ph n Bryce ibcbal,8 A, Richard Ittrthelmes MichaelGaghast e

Shankari Kalkarni P:t n Matthew B Dxter, M. David 1 Bernkku Carroll GasPerski

Cynthia A LAlum. Ih D M uy Murdmd, B S. Richa rd T. Cassidy Ilenry G Machell

lust'n C Lamsa, rh D Molly I. Rhmdhouse,8 5 Peter L Ot.dley Richard L Rose
i

SOPhic Le Brun, Ph D Mitchell C. Sanders, B A. Akert C Gallo Watchmen
trich Ineth, Ph D Sheryl A Savge,itA lohqTLwlon,BS franklyn F Blandt
LindaiI M,dkas Ph.n Carl Schell, B S Cliuted F Mcdonald lohn P. SIEtts
Meliwa Melan, t'ltD Wilham Silva, its DaPhne Yang, M S. gg g
Anth4 y G Mm Ph D Ernest 1 S encer deure Whers Wdliam E WelwterP

harl E. Muf tly. j h.D Elizabeth M Sutton, B S Luere:ia Gagen kisePh J. Williams
lWert Otur Ph D llubara i Niker. B 5 Lilbanllol aPtel Su mer Help
kf trey R l'atton, Ph.D Summer Help Anthony Zythewski
Pritt i R,rval, Ph O An AHworthDaytd h lbsner. Ph D
Eh abethihnan L Ph O 1.ibrary
Aur. K IWy, Ph I

Matthew MavrandAncesa Shantt, Ph D
Pradetr K. Sharnu Plt D

Retwea Mayrand
Annli Muss, M S.
kwhic Dlke

b
1
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Educational Programs

p' lthough the Worcester biun-The CellIliology of Deselopinent Training The following graduate stu-
dation is intet nationally known as an Program dents were engaged in laboratory
institution devoted to basic biomedical Supported by a training grant research eithtr as part of the Founda-
research, its educational pmgrams are fmm the Nationalinstitute of Child tion's established training or as part of
an important activity widely recog- Ilealth and Human Development, this a scientist's adiunct research team dur-
nized in the academic community program is devoted to training postdoc- ing the 1988-89 academic year:
Just as research is indispensable to total fellows in the field of embryonk Ann Alhvorth, it A. (Ph.D.1989)
science education in the university, development. The director of the train- Longguang Cao, M.S.
leat ning is a continuing process in ing program is Dr. Wilhac, train. Joyce Eldering, ILS.
the daily activity of tbc hiundation's The fellows training in the program Marlene J. luedes, M.S. (Ph.D.
laixiratories. this past 3 ear were: 1989)

1 Susan M. Dillartolomeis, Ph.D. Congiun Li, M.S.
| lbsaloctoral Training Program Anne L Hitt, Ph.D. Chitra Mani, M.S. '

| Since its founding 45 years ago, Paul E. Nisson, Ph.D. , nn McGrew, ILS.
the Worcester f oundation has traine 1 Simdra McNeil, ILS.
more than 1000 men and women fmm Doctoral Program Rolut M. Mungovan,11 S.
over 60 countries holding medical Since 1975, Clark University, Christopher Palatucci, M. A. p

degrees or doctorates in the sciences. the University of Massachusetts Medi- Sidney Pitt, M.S.
Training has focu>ed on repmductive cal School, Worcester Iblytechnic lin Wang, M.S.
physiology, steroid chemistry, cancer Institute and the Worcester Foun<tadon
research and neurobehavioral biok>gy. have jointly sponsored a Ph.D. png ca m sununer Training program
These programs are based on the dual in the biomedicel sciences. This pu, For several decades, the Wor-
concepts that; 11 there is no training gram is designed for the exceptional, cester Ibundation has participaced in
substitute for complete immersion in self-motivated student who already has the training of able colkge students in
a specific research endeavor under the a substantial background in the basic biomedical research during the
guidance of a thoroughly experienced natural sciences. Students undertake summer months. Designed to attract
preceptor for a period of at least two paars; practical, full-time laboratory research outstanding students maioring in the
and 2) a flexible, non-departmental, without the requirements of extensiw sciences, the objective of the ten-
fully communicating em'ironment iv. course work, though participation in week program is to introduce interested
fundamental to maximum paxiuctivity formal classmom studies occasionally and capable students to scientific
m basic research. supplements actual research work. research. Many summer training stu-

dents have gone on to medical school or
graduate study related to their summer

W_' work.W On entering the pmgram,
each student selects a preceptor for
the summer and undertakes a modest
research project. A written report on
the data collected is then presented at
a seminar at the conclusion of the..

program.
The 1989 Summer Training

; Prrgram was supported through the
generosity of the Educational Founda-

,

tion of America, the Cornerstoneg
Foundation and Perpetual Trust fora
Charitable Giving, the George 1. Alden,. ..

$5 e * Trust of Worcester, Mr. and Mrs.

% %- Anthony A. ilorgatti of Shrewsbury,m
*' and Deluxe Check Printers.

I %

. - - - - ---



hunnon 1r.iiinng Progtam studtnt . i.s0 T(,nhing at other institutium
Yungyi llan Many luundation scientists

onncnni a carnia la to Av hold af hliate f aculty appointments at
$wati lushi the University of Massachusetts Medi-

Umruri a At.nu ha cra or Arn!"nr cal School 1 hey are: Drs larl it.uil,
Kelly Ann McLaunhlin William Crain,lu tin f allon. lohn

t rhonm < < dh u McCracLen, Thoru Pede*tson, Joel
lef frey McVerhardt Richtu, Alon:o lloss, Gteentwld
it.monf u&w Sher, Steven 1reistman, Richard

1.isa Misterka Wilet, sarnuel Wadswor th, George
W u huenInstuure or h huiJws Witman, and David Wolf.

Ken Mueller Other luundation faculty
nnriont O &ge ht P'nt affiliate appointments are:

^] tm 1.ce payne Drs M. C. Chang, lants McKearney
tvbr.n. e, o Jlor and Peter Morgane, Ikiston University;

lx , bin i Pruet t Drs. David Kupfer, Robert O'Connell
u norcUrmrnnv and Peter Morgane, Clark University

Sharon Savage and Dr. Morgane,1rinity College and
win nici /% rn brw lintnnic Worcester iblytechnic Institute.

Jeff rey A. hier Several of the luundation's
w >n nici t., tera > nr Instnure faculty have taught sununer courses

loseph Zvdlewski at t he . tarine liiological Laluratory
) lorn oJira (Mill) at Wtals llole.1 his past year,
'

Drs Greenfick! Sluder and Richard
Wilee taught in the Mill's Physiokigy
Course.
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| The Foundation Auxiliary
1

|

-
!

u 'suxiliary has a lone, and proud I.necut h e lloard 1989 90 $tanding Corn anit teen

I tradition of serving as an adiunct fun- I mut h e Cointuit tee Mrs Idward fludnit:
| draising arm of the Worcester hiunda. Mrs Phihr IL. Ileald I d'""'

tion Organi:cd m 1947 by women Prr oJcnt Mrs Daniel G. Tear
f rotn ,ome of Wonester's leading M rs Sam Danie' it. 1""'d ""' Rel"" " "

: philanthropic fatuilies who were ric uacnt =l la t Mrs Idrar L Langevin
interested in |ttrthet inf, the research Mrs Kenneth A Senter H"Wal"r

! elforts of tbe hiundation, the Aux- n r ricuJent Mn, Bruce Warner
I "# AIC#" 'Id"PI lliary has to now tininhet over Mrs Wi][ lam J. CadiRa11

| |M)0 w iembers. Its many wirurt Dr. } lanna Pas:kowski
'

f u ndr - meets - cultural events, Ms Larrilbnelli Mrs John R. Townsend
| unt que: A tions dmnet G erni m hns vt retarv Atrr * rdar
| theater parties, tash;on shows, and Mrt Themlote D. Nader Mrs 1Iyman ifeller
j their renowned annual Claw A f lorse 7trasurcr nah.uncinarun

Shov. - have expanded community Mrt Geraki Carroll Mrs Williara lordalen
support and understanding of the Aununt 71rature, rnv r.un
Worcester hiundation. In its 42 year Mrs lovl McKoati
history, the Auxiliary has raised chr,e P"h'u v

to 5E0,000 in support of the hiunda- Mrs George L. llayrouty
tiott's scientihe research ptograms and Mrs Thomas 1. Ileatty
other special proiects. Mrs janet Grellrath

Mt Paula Lupton
*

* m uduntret Wrrk ey

4 T M s.121 ward liudnit:
i ~ M.m

**'

*f,'' ,', ' u ; Mis. Roh:rt McLeal,- ,

Mt Lar i Tboclli' ' ' * " " "
.

Nt erninatiny

6 Meinbers at large
,

Mt lane Aronovit:54 <

%% I Mrs. I1. S. Cummings it.
' 3'

& Mrs. lanet Greffrath'

"
Mrs. Roger Koenecke |
Mrs. William Mancy '

i Ms. Diane Naples

| Ms. Larri Tonelli
Mrs. lohn lbwnsend i'

. <
' W' ilvru and ladv lbierwin tahnt) A y

_

*
a. 9 -

' a pum an the Auxtharv's Antques
' ' ' ' 4

'

.QN%Y hl if f t, huXI|M1Y Infin.I 'rA%
'

'S ' Lanci Atonteninerv tiern and IWtty .

e ( r:inxht winener ihe anuque inne t
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Physicians Research Roundtable

.

}c ikk|c dris es(d Y( i 1NIII td c b (IIi IcIkh p 'I IdIIl 8 a\l k;

was lo:med in IM to hnng phyucians I hornas I \anlcr %dm M D P't'!II I " t"(. MD

bnc!a hnt.M Dinterested in luotunhcal restart b , , ,,

Y" *""1"Dtontther with scientats at the War- staan 11 acott. ,t r M D

testri luundation in a for m/l t uhange lh,hard t luip. M D b[ '" ''",'h'
'

i. ops
mnmena ,a_ hm< tenns -mo mms M D 1 _ ,,, ,, o n
scirunan ofict niembers the opportu A bcrtrand ludl. M D g g ggig , y p
tuty ta share minimation atiout basic hkharJ 1 luvi. M D Nduna A PatwarJhan, M 11
science and chnit.d apphcations and to D"hPC hl * M I ) Itashnu V P.uwatJ tan. M D

b" I C"h'" " D lohn l\ rson. M Dlearn about the latest dculopments ni
Worcest( r luundat son rescarch I" " h 9 ("' M l ' David A Phdhps. M D

"" """""' ' N H Ib kin M DPpr ogra ms "" " " " ' (" nson Purau h , M D
1 Fe Itoundtahic met twite '

; [$" 3,[
Weg,'sgut M D
k'batM Quuthu mg 1 M in the (all, !)r. ,j

ht|stmunos n.m uasihtunimsm, n ,s, ,h a , D a,ha - s u >
a stissachuscus meh<ai unta DmD Ds u,mxo. M D m,a n sm yn
addressed the xtoup on the subicct of Maunno s I taulua. M 1) p ,y g g s g g y g
brain transpl.Tts m patients sultering ihthaid lillian4.nen, M 1) GenlJ G Stcudiet M D.
f rom parkinson % Dacasc. I hunna i lit ntaki, M 1) hadina stewart. M D

In t he spung, Wottester luun- I* l 11 G "'c M D Bernard B stone, M.D
IM ("""lW" M D lames W stratton, M Ddation : ust"c Dr. M. hidah lullman.

a nationally recognized ttuunt cyictt. .Ih"'"d'W[Ud
'"H1" M D Itudolf I Utxhntidct, M D

A4 "" U ' D D. Robcn I Wahon, M Dyioke on Ihe clith nl imphcattons of
angiogenesn. winth is the pnicess by |f,f$[iie,7,7,I,'1[(3 S n a?""d Hm""'"" D" nt u pnla, M D

H

wimbumiu mis,owanaranniv M m n n h. M D
throughout a tumor. lutkman has 1 nuothy B n@ Lins, M D'

identified a " tumor angionencv s fac. Phihpl lloward Ir . M D
tor" that promotes this praess. ilis laines E iluthes, M D'

rescan h is how daccted at creat mg thehant i fluruct, M D

agenti, that block angionenesn, and so 5d"'VFKddhh M D
Manhau Latan. M D.deny the tumor an adequate l& nl supp!v
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atued in honor of the institu- y ces** gt Mg SW yW9g Cb4'N
nonico ftnander, the iludson Wamer 5 Metsher """""*"h""*

Iloagland Soc!cty was organi:cd in < una Cht run and Mary 1 Cut ame
PM to recognize nunt contributon to MtduciP Anychni "~' " " M"'" h"#"'

the Wortester inundation % Annual Roy D Bra:chon Do and Mn Daad W Connon
itesearch I und. The hocietv brings Rekaa G Badmt: V a *"' hu huv'n

together those who share a commit- N'We Darud Hanild and Phyths Cotton
ment to htomedical research and the Abrah4uny"HAUad u corn nu buens

" # "'Worerster luundation, as iludson Mr a 'd Mn Ralph D Cmwic>
1loagland did, to play a leadership role $^[f'["3 ;

' ""^"'"M""*^"""'

in pnvate gwing 1 heir significant gaphg,y,mgn, Mr and Mis Robert Cushman .

contributions are helping scientists to Roben schtdt: * """ """"h"*"'

hnht cancer, MDs, Al:heimer% dis- Maiton 11 su:el Mr Melvin s Cutkr
case, and Ina Gehrig% and other i rarrn P. lomaiolo ""**" *"#""*

degenerative nerve diseases...and to Phylbs Whitten Mr and Mrs David Dalton
shed new light on substance abusc and *"'"'"#M"^^^"""'

inale and female reproduction. MembenMP Mr andMn sam Danielit
" " " "Membership in the &>ciety is "*""***"h""'"

open to indwidmds who make gif ts of Anonymous Mr and Mn Bmee Co Dameh
$1,00(lor more to the Annual Resears Mr. and Mrs Robert C, Achorn I "Wir 4"'" *" h"r*

1:und Mendiership has tuore than * "t M a *hu""+ huun Durham and Chostopher
doubled in the four icar since the ML and Mrs Michat1 P. Anythm Durham, M D
hociety% founding, with current N""hh "wh M" h"'"" " " ' " " * " * *
membership stanthng at 115. Mr and Mit Chesten Bayhsit lames and Alma lbert

#""""""YI.ach spting, the Society I"""**"
gathers for a blat k tie dinner at which Mi and Mrs Wdliam Beckenan Mr and Mrs Damellarber
u hean from an engaging speaker who N" F * *+'* " " " ' " " " " ' ' " " *

endulics the spirit of exploration - Mr and Mn Brua s Bennett Mt and Mn H Kimbau f aulkner
that satne spirit winch driws hmc t'"* '' *" M" h"** ""#*""

rocatch. Dr. and Mrs R"bert L Bennett Mt and Mn. Albert V Terguson
Authur and journalist M " "* *' M""" h" #* h'h ""h " h" "'

Nicholas Gage wos the featured Mr. and Mrs Robert A. Bernhard Mr * and Ma Parn!! etcher
speaker at this year % annual meeting * F * M " d** " " " ' " ' " * " ^ " * *
in May. The former Ncw Wrk 7'unes Mrs floward M. Ikoth Warner and Mary Ileicher

investigative reportet gave a moving Wen M""* h"<'" *"""'""#"*"'

account of his penonal odyssey to seek Mt ILm Boyer and Dr. Manhall Katzen ML and Mf' N' ben G Iuster
out those who killed his mother dur- We"" M~ ^"'d" #""'"M*"*"*

ing the civil wat that engulfed his Mrs Llph Bradley Mr. and Mrs. Charles fournier
native Greece during Wotld Wat !!. Ile Q""' * " h"** "'**" *"*"*
fint told that story in his lw3 award. Mr ikw D. Bra:chon Mr. and Mrs i Robert Ireciander
winning book, T/cni. N*" h*d'""* """" " ^ " * " '

Mrs Barbara G Brmvn Mr and Mrs Howard G. Treeman
5htanbury Mu huwth Www Mmhuwtu

| Mo and Mn. I1. Paul Buckingham Dr Onie M Inedman
- '' Nonh Mm lys h.11nn.l: Bukhrw Mahuwm

Dr. and Mrt Edward Budnit:
manta Masthuvm

Dr and Mn Min Chuch Chang
shn un M uhmaa

* lkn hlIVtske dem, %) ham Mhe and Ed Iterlando
*s
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Ruw111.. and Ne I f uller Ms Pauhne I. Krull .~
sw u. wwim ru n. usee hu hw ,

Mr Nah.das Gone Mr 5tanlev $ Lidin - ')
w r.razo, hu h n, Ncnr& wa u . M

Mf Charks N Gitto Ir. Mr and Mrs thibert M Livine hm G* *%"M"" ' h h"
inumer hu h rn w ir. nn i hu hu u m Mn MlD %nn .

''
Mr and Mn llaskell R. Gordon Mr and Mrs Banks lxonard wmran hahuon '

w oun At m ha rn w ,rt ntct hu nc"'" Mr and Mn Iktnard A Riemer
Mr end Mrs Rathard C. Got: Mr. anJ Mrs IdwarJ C. Maher i w enar trol hu huvro

w.ra un hu huw rn wa u hu ha<m Dr startat L ludunmn b
Mr and Mn Davill. Gould Mr anJ Mrv Malcolm Mansheld unham h h u huvro

w + nen hu hawin so.aharu New s teriwh're Mr. and Mrs Sherburne it Ibickwellir.
Mr and Mrt !) avid 11. Green Mt. and Mrv l'aul1) Martin lu m h u hu<rn

u mra h u huvin vans A n. h un .crau Mn RMI RMird
Mr and Mrs Nathan Greenberg Mr. and Mrs Thibert li Ma.scy w m nrcr. hu hu<m
nuun. ha hamn wirr N<w nunta"" knad & %,&

Mrv a Vincent Gustafson Dr lohn A. McCracken mmcw r huhuon
mmran. huhuen sh re w^rt h" h"#'" Mr. George B Sanden Ir

I r. and Mn Abraham W lla.kkh' Myles and lean M-Donough #NJin hu hu<rn
mmren hu buwrn w + ru" hu b"*" Mr and Mn Ralph I. shrogna

Mr. Ilenty i Itatlow Mr. and Mrs. loseph C McNay shrew Art. hu hurrn

shirweni hu huino chronor#Ni. h " 6 '" Mr. and Mn. Robert schult:
Mr ' and Mrv liantis A. Iliirringtott Mr. and Mn lay 11 Montgomery Nurh%r+ch huhuven

we nrer h uhurin WrwAnt Atnu h"*" Mr. and Mn Thibert l. Starh
Mts Itank L ll.uringto!! Mr. and Mrt 1 homas R Mountam n r,ru Anuraha

muun huhu<m W rcruer stasu huv'" Morton and Vivian Sirel
Mr. and Mrs lames ll Ilarrington Dr,loscphme L Murray worican. h o huvro

tu e on. hu huvrr. ccmbn.k hu huv"' Mrs Willard S Simpkms
Mr llen y 11 Itemenway Mr. lehn M. Nelson ann r.wo hu-b ns
mensatuohuwm w a run nu h"" '" c . and Mn John C. Sluder

Mr. lacob liiatt Mr. Gus W. Nuhoh Armonk. New wrA
wa nen. hu huwm him hu ha.cm Mn Ibibert W Staldard

Mr. and Mn Milton P. Ih", gins Miw I velyn M. Nonten wm nrn hu hu<m
h orn Afasubuwrn w m ruer. huhuvm Chles and Sydney' %ut

Prentiu and l\ illy llingins Mr.and Mn Ihtiert W Palm m r ntn. h u haven

u,mn .hu hwrn lanin hu huw"" Mr. Sumnet it Tihon Ir.
Mit Harriet P. Ilight Dn Thuru and ludith Pederson h orn h u b w n,

maran huhum warun hu b"'" Mr. sud Mr f rancis P. 'liimaiolo
Mahlon and Olley floagland Mr and Mtv Darn! A Penky shinvArv huhuen

,hnut. u rra n muun. Ai.nu z Dt and Mn Ittet P. Tomaiolo
Mt. and Mn Donald A. Ilodes Mrs Demetra it h w u m h u huvro

m u nra h u ho<rn tu rm. stam h*' D ad Mn Allen D Ward
Mr MhnlI lio:La Bill and Sally Pettit acu ikalum Ati% hurn
Nonhhewh hu hwm Wwruc Afam bNm Mr? and Mn. Robert 11. Wtt:el

Mr and Mrs Proctor W. Ikiughton Mr. Marun M. lulak n.lani h uhurn
untN m n h u hu<rn tau,c!nsAu scu wrs

RWrd and PMhs Whitten
Di ark! Mrs. lohn it ilowe lit Mr. and Mrs Richard Prouty naan2. hu huwen

wn aruurm 7n.n h con h u h ui" N Rouhe Wolf
Mt. and Mrs loseph D luacson I)r. and Mrs Robert M. Quinlan wucun hahuwrn

ta wa. cu%rw s uchhmmh Asa+uhuwru ygggyg,gyy
I tederick and lleanor lackson shrewaun; huhuen

unu%+wh hu hurtn Dr imd Mrs Paul C. Zameenik
Mr and Mrs M iloward lacolwon sawwJun. hu-hu<rn
% vurv hu hwm

*""Mr. and Mn lohn leppson
w uan. h uhuwm

.
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Mministration

Thoru lYden.on, Ph D Administ rathe wil
Iw adaut..nd k wnrn Dan tur s,mriv w

A. Itradiord 1101) Andrew L liertrand
b e Pn ud,nt hr AJnorotuta ri andluua r husan L Caracciolo

Charles l~ Lnnart, A 15 llelen Chadwick
n r ivr udr"' hr I W ' F"r"t Itachel Crutcher

Dale A. Duf fy
\'utorla 11 Carnphell, A.R Wilham 1. liuffvcrann u,J O enr.rt3 M.""3" Marioric G. I leming

; Malwel G Cli:iiniings Carolyn G. livde, /\ (15
facciant vortuv Shard Krupdv' Itkhard L Iastrnan, M.it A- Marie I.aptiore

'

Ituunru Manan r y,c33,g ,ygue
Itolibic 11 lair Marlene Meansn ran,i Manaxc'

ludith Nelmn
Mona l'. lurtier th:abeth K. lillegrino

Manaxer. ontA ona t ( v.'" liarbara 11. Picaid
Paul I . Kennedy, C l'.M lYggy St. lohn

run hautw Manarc' Anna Sobicch '

11enry1 Langlois luta V Putrus
rununuw Atanag'

Martha 1. Went wort h #
liarbara tre, M.ld.

Irene it. Westfalli II'lar Mn

l'atricia Kelleher Martin, ll. A.
l'ub!w Relatuta i Hth et

llayinonal L Motill
l'rf aftTI Afaflagt f

Mary I lynn Mycts, IL. A.
AWt'Mic k'r Anlinalien brty '(|utnit!\inflV
NC,v tt11cr1

htisarl t.. ' ilszta
I LYutnr %% retarY la the l*rcuJcnt

Atidrew I'. l\ir ter
hI lnllt H.lik C .\. ll|4 littlerh|Ctll

NikkkelrII k' hkokildt111X, M,b,.

Afarnager. ArunulGarc lot shtses

Walte! II. Zydlewski, M.S
In-hnrals n a cs Man,wr
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lloard of Trustees

O|| ken Michael D Pincus Ikiruild IL Melville

#P'Inxlarul h onJaraer n a the Arh
' < " 'Itobert M Quinlan, M D ^ " ""^'"""*'

. /kan A of M rarial Arw
( A.' " " ' ' "

iI w tun.1: xas G'inhnJcc, AfanthuwtM
jarlet li Dannels Martin M. l'ollak Guy W. Nichols

_ Vk. LlannnJns g . y, p,g,g j. g ,7 g jggg
Psent n+ C. ilnn*,nns Nar> <ui nert:f f n ert ement Gele vatuun sNh il. Jc ot rar> >c ralhw knuturnetc

~ltravart Nrw Y'rk Nrn hd inh flalt A!Jwk havru
Michael l'. Arwelini llohert M. Quinlan, M D.

w ,ctary Terms bpiting in 199.,
Clnet t d hurVt*rY

A litadford 15011 ristopher W BraMey 7hc 3tcJu ul Center a ccntraf
hmdent and God kunw mn et Atawkhuwtn Afens esa!Awtant 'stranari %hawntut W tcruct Ovnty bank N A W ecruer. Stau husetu

ltichard L. Istnian mgm.oct.At a rhu,ctn

Aontant kefrtart linnorary Trmices

Chauinan i1. l'aul iluckingham
lernn hpiring in 1990

Afshem War and Ca!4 Geparathas North lit!nr hnt b, Ilotula
Mi i P. Atigebni, Ls4 ubrc ruer. Atm hn ns % n g-m

I W htthsukilienry llenrY Dormitier M m.Ma M innem
%rc curr, Afaan huwth l xecutor Va r Picudent flohert Cushman

"#'Ud" l'fD'I|anM's I;.1)arnell |L M.!) " "
Vstu ent Astor Pn kw b o! G 1A s'%.c N''l"" U "UN"Y
in n t. rte ller lintwruts YnW IT UCrts N U WKNW MsM kMU
Ncn va, New wit I h rec'"' George it. Dunlop, M.D

Orric M. I tiedman, Ph.D $$N,h,[If/n7L I" "# 5""
rutv Uniwrutr ot hfawthusetuCh.nrinan anJ Chirli ricutur onwer y,j gg ; y AIVdVal N Ek"It |allvivrauw Rc Ararth hc $j h"rc ruct. AtamhuwtuIkdul. AfmA huwt9 c p,mf;ng

ilaskell il GordonMor ton Il. Sigel Maxovl Aadrinv of kicia es

h7|cS"*N Ata~huwtu
'Itrude"' M. Judah Folkman, M.D

wx?tY 'f|r Y $ ? $ ' [ '"'j'| ^ " ,";"[""' "'""'"' "" * *l ,

a n,I Mahlon l loagland, M.D.
'lettm 1.npiring in 1991 PMcwr ol h Waur Sugerv P"shirnt f rucritus

flobet t C. AChorn Chddrenillmpnal AfedwalCenter Uhn estet futuulat *>n Int

.sutton, Afawthuvitt ikntret Afawthuwth E x;vrunental hn 4 xv

i telen 11. Iteckman Nicholas Gage Thomas il Mountain, by.
Iundranung O enultant Authar and 1erna!nt furtner

Nrn Fd. New K d North Graf t in. Alam husetts Alaunt,nn.1) car! urn t0 Whftnix
#'' " "#

1,utet li Daniels flithara 11. Greenberg
I usu|n Center. Atanthuwsts Chaninan et the thant and Ibrectar Ii. lAdd PhlmleY

Wunct thu l nwn h ub o' knm hr Ciuannan o( the luud i nwnha
ll. Kimball I-aulkner '" h " O "' * "" " ' ' ""

i n narn ial G enu hant
brmk hnr. Atawthuvit< lohn l'. Ilowe 111, M.D. [[,'YAtarhuwtn

lames I1. Ilarrington ff ''ftr d 7cxas Hrulth krm c Center Charles W. Schilling, M.D.
'

,

%m Antonn Tew %%n of HWhut Wdwnw
r and kwtwc Center ^ "## #"" D"'" " "W

ubnatet. Afawshuwtn Anned forces Insutute of IUnio,.cv
Prentiw C. iliQ;tns Whnwton. l)C

Ver Pirudcnt it chard C. Steele
Chairtnan of the ih:nl tretardi

IVdk ad, Afawn huwen uhrw er'% un K m &
loscph C. McNay und leacon Gunmunrota vn G>rlur.na vi

Preudent vrul Charrinan hbrenter. Afawthuvtts
turn hntstinent Alangnwnt hw
lutm Afawn huwst<

Thoru Pt detson, Ph D.
Picudens and kwinaw Inruur
hhrastrt hoisten o hi
l xfvrunintal h k dt NY
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Financial Data

Comparatist Staternentuel %upgwirt, larned llet enue and 1.yenditurca

Curreat f unds
Years 1 rulcJ March ll,1959 and IV AN

PuNie Support and 'arned Revenue IVsv 19A8

Ilescatch Awards to iculty $ 10,52 5.551 5 9,873,157
Pr(vate Gif ts and Grants

for Research 715,0 " 4 T2,4 65
Institutional Rese rch Support 722 Q L 3N5pl1

Tiital Science Sultwirt A
littned Revenut 11,962,758 10,690,669

Plsnt f unds Lxpenden 347,821 859,419
Unrei.tricted Gif ts. Investinent A

Miscd1.meous1n ome 92L641 704,984

'lotal PuNic sup;urt &
I arned Revenue _ 13 131 220 12 2f>A _721

I.xpendit urc s

Payroll end Related Costs 6,659,063 6,0CO,74 8
b uipment and 11uildingl

linprovements 1,521,624 1,921,646
Utilities A lluilding

Maintenance Costs 1,517,039 1,136,006
Costs of Operations 2,985,825 2,tW4,806
Professional Services 407) 87 3662ML

'Iotal I.xpenditures 11f191238 12]l1994
1 xcess of Support A Itevenue
Over I.x penditures ,_ $_146J 82 _.5_13 M78
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Comparathe Italance N:
March 31,1989 and 1985

Assen 1959 1988

Cash and Cash Investments 5 1,752,670 5 2,379,295
Managtd Investircrits (at cost) 5.013,$52 4,097,644
Resarch Awards Receivable 5,853,437 4,957,163
Pledges P.cceivable 821.223 1,909,579
Accounts Receivable 71,831 76,213
inventory of Liboratory Supplies 28,544 26,426
Prep,ud Lxpenses 154,261 90,132
Property, Plant A hjuipment

(net valuel 7,711.890 7,228 l32a

1htal Assets _521
._ _ _ _ _ _ _ _

_ __._ dO9,708_. __5 20J64j R7_

l.iabilities and ! und llalances 1989 1988

Note Payable - Current A 400,000 5 450,000
Accounts Payable 569,193 479,398

| Accrued Lxpenses N Other
Liabilities 83,350 148,514

Deferred Revenue 821,223 1,909,579
l-and llalances __19,;35,9.12 17 777,0961

lota I tahdities andl

f und ikdances . 52.ljoyJos, _520J64 5871

I
Research grant and contract awards for fiscal 1989 totaled $12,398,725, nearly 90% of
which was pnwided by federal granting agencies. The table below reflects a sam-
maryof research awards by resear. h area and source of funds far the fiscal year.

ended March 31,1989.

Other Institutional
Research Area Number Federal l aculty- Gif ts and

of Awards Government initiated Grants 7btal
Cell and ,

'

Molecular
liiology 34 5 6,025,747 5188,117 5 128,354 5 6,342,218

1 ndoct me and
Repuxluctive
liiology 16 1,7 tut,'30 26,776 730,600 2,522,106

Neurobiology i

and
licharioral
Studies 18 2,706,913 58,000 2,764,913

General
Resce.rch
Support 473fj71 295,817 769,488'

linals J5 _ M } g l}}61 5272g 51gl.4715,12 398,725j

.
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The research grants and contracts listed in the preccedhin table were pmvided
directly or indirectly by the folkming grantors:

Nurnber
of Awards Amount

ledtral Government
National Institutes of Ilealth 50 5 9,833,949
Alcohol, Drug Abuse, and Mental

llealth Administration 3 699,599
National Science hiundation 5 437 213_

'lotal Irderal Government 58 102>71061

Other f aculty Initiated
The American Cancer Society Inc. 2 105,906
The McKnight hiundation 1 35,000
Muscular Dystrophy Association 3 84,376
The National Neurofibromatosis

hiundation Inc. I 20,835
The Whitaker inundation 1 26,776

'liital Other iacuhy initiated 8 272,893

Institutional Gif s and Grantst

The George 1. Akten Trust 1 45,000, . . .. ,,, ,
Mr. and Mrs. Anthony A.

Ilorgat ti Ir. 1 5,000
Fducational hiundation of

? i America 1 7,500
"

A George F. and Sybil 11. Iuller9, hundation 1 50,000
** G. Ilarohl and 1.cila Y. Mathersj- .

.> j#' Charitable hiundation 1 121,120
The Andrew W. Mellon Foundation 1 750,000-r<

" '

W[ ;=ga Edward lohn Noble hundation 1 4 5,00ts

D ..
Gustavus and louise Pfeiffer

'7 Research hiundation 1 23,000
4% - .

Fannie L. Rippel Foundation 1 84,117

' I g|2
Miscellaneous 24,034

Tiital Institutional'

~? Gif ts and Grants 9 1,1517 1
Tiital Awards 75 $12,398,725

.x -

sq
,,

4* ,. ' j* i; ' The hnancial statements of the Worcester Foundation for Experimental Biology Inc.,
,"'

for fiscal years ended March 31,1989 and 1988 were examined by RPMG Peat Mar-
wick Main & Co., Certified Public Accountants. Their complete audit report and
financial statements are available upon request to:

OJ Mr. A. Bradford Bull
Vice President for Administration and Finance
Worcester hundation for Experimental Biology Inc.
222 Maple Avenue
Shrewsbury, Massachusetts 01545
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Gifts ;o the Foundation
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us is the rm >rd of indinduals, Capital Campaign Gd ts Itcque.t* and I ndow ment
f annhes, osp ration , toundatkins and Capital gut contubutors to itequests have played an
f riends wha pronded Imancial CAM PAIGN I)l5C OV! It are li .ted important role m btuldmg the hiunda-
resources dur mg the fiscal year endmg Acordmg to their plcJges and gif ts m tion's endowment, which now totah
March 31, Ivsv to assist the Wouester the followmg catecones. 55 million and generates crincally
h>undanon and as saenusts in their Great Picnefactor 5100.000 or nwre needed income to countedulance the
scarth for new know!cdge aluut nuior Itene actor 5 ;0,000 to 599,049 less flexible funding fmm the National
disease luunder 5 2;,000 to 549,% J9 I nst it utes oi l le;d t h a rd Nat ioiul science

CAMPAIGN DpsCOViit, a 5ponsor . 5 10,000 to 5243 W Iuundanon. Last year the Worcester 3

thiceqear tampaign for 5; 5 milhon Patron 5 5,000 to 5 V,ovo luundation r ceived S926,000 from thi-
to support st tentific research, lalora- Special 5 2,;00 to 5 4,9v9 estates of six .enerous benciactors
tor y improvements, new cquipment, sustaining. 5 1,000 to S 2,49V
and endowment, reached a new total planned Gh ing
of 5 T nullion. The Annualitescarch Iund Through a newly established

The Annualitesearch Iund Donors to the Annual puolta 'acome I und, the Worcester
aho reat hed 5131,699 with the help Ilescarch I und are hsted based upon hiundation is now able to assist donors
of increased contributions f rom tht gif ts received during the tiscal year, who would hke to help the h>unda-
busmess com munit y and a gmwing April 1, loss - March 31, 1989. tion, but need the income for their
iludson iloagland society. The Annual

M morial/Special Occasion Gilts hfetime.
Itesearch I und provides critically Iach year the luundation hir information about the tax
needed unrestricted funds for the

n- . may gh imm indivduk advantages of the Iboled Income I und,
f oundation s research programs and ad bnh who choose supinrt of please call Charles L. Taggart, v;ce
promising new hnes of research not yet

biomedical research as an approptiate presMent for dwelopment at
f unded by grants from foundauons and

wn to honor f tiends on spccial occa. 50m42 M21.
Iederal agenua 1 bcse are the venture

sions such as anniversanes, gradua-
(apital f unds which make a real dif fer- or m e rm dxii A hh""Xh 'he X'rd'v5' P ""Ne
ence in the quahty of the research

ondolences at the time of death. All "'' h"' *" '"h" ' " U"' P'CI"'d ' '"" "I
d""""'d * I"""d"""" ram umhcenterpnse

. such gitts are used to support f urther
l'nvate gif t support n an ImNhry ol ornrunm or niaccurac2cs #

TCSCaincreasmgly important factor in main. Cau'C ?" CW ' " anc are noted ;kmc c.u/it our ap4,gv
canm and o her inaior ihne aM adw us o annomenon to N madertaining the scientihe excellence which Attractne notdication of each gif t ofhas catned the N, rcester luundation
52; or more is maded immediately to

an international reputation as a center th indivMad m bmHy designatd
for biomedical research. luundation lui f urther information concerning
scientists, the h ord of trustees and the

Woe on or amorial dhsadministration join in expressing their
wnte the h>undation or calldeep apreciation to all u ho havt 50mW92h Ext 296.helped by their investment in the

tutute put health of mankmd
in this pubhcation, donors are

ihsted in four maior categories.

s Maior Grae . for $ rcial Proi ets1

and Programs
!!oth hical and national foun-

dations plovide extraaldinarv grants
' " ~ "l M " - "

iwhKh enable the Worcestei hiandation
to undertake maior ptoiects and pro- . (- {grams u hich span several years. .
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Maior Grants for Special Projects and Programs

acn vear foundations provide grant < to support projects and programs integral to the
Worcester linundation's mission. The Worceste' luundation gratefully ack nowledges the
following grants:

The Andrew W. Mellon li>undation $750,000
New %rk. New 1htk
Research support over three years for the Male irrtility Program,
to encourage young investigators and underwrite other costs in
repusluctive biohrgy.

W. M. Keck foundation $425,000
las An,qles. Gt!&enu
A three year grant to create and stari up a protein chernistry cote
facility, Iundamental to the study of molecular biohigy of cell strue.
ture and function.

The Simidard Charitable Trust $400,000
bhrcestri. Atasuburns
A three year grant enabling the Worcester liiundation to undertake a
maior physical plant renovation paiect.

G. liarold and trila Y. Mathers Charitable l'oundation $242,240
n'httc l'lattn. New ihrk
A two-year grant to sup}urt the AIDS research program being led by
Drs. Paul C. Zameenik and iohn Goodchild.

,

George I. and Sybil it. I ulter foundation $150,000
%ttestri, htstswhuwto
A three year grant in support of a central computer system for scien-
tific research and administration.

George 1. Alden Trust $135,000 -

mireac- m ehuwta
'

A threr-year grant in support of post (kicto:al education and the
Summer Student Training Program.

Edwasd |ohn Noble f oundation $120,000
New yiek.Ncw iink

A threcqrar grant for support of research on male fertility, toward
population control.

1: annie L. Ri{Tvrpellinundation $ 84,117
Af.niniti, New

A gumt to provide a peptide synthesizer for the protein chemistry
cote facility.

Gustavus and louise Pfeiffer Research loundation $ 75,000
Rnflatkit (.1 lnirnia
A three-year grant in support of neurobiology re'earch, with emphasis
on development and aging.

- Wyman Gordon Inundation $ 50,000
nbn ester, Attswhuvin
A five-year grant to the endowment.

M

. -
.
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Capital Gif ts
.__ . _ - . _ _ _ _ . _ _ . _____ . _ - _ _ . . _ , _ _ , _ _ _

talnpaign Discover l'ation Dr A Mn Mahhin lloadand

t Apo.l 1, IN - Man h % bNil (55 000-59'9991 1lxhe&ot n kl inundanon.

Dr A Mn lohn P 1kiwe ill
Mr A Mrs Anthony A. Itingattilr I h abeth N. Ilunsbedt Chantable
BushraliI Camphil A Adah | Hali inatL,tcat Benefactor Chantahlt f oundation Mr. A Mrs Robert M. IIvde

(5100,000 nr nwrcl Mr; A Mn Robert Cushman Mr. Thomas L Kempner
I bixn fluikt InternanonalInc Mr A Mrs Robert L . Millet -

Gcorre l Aklen .t rust Iwtc ol Davdl f rWMr l hc New Lodd hiundation- bT
%, M Keck loundation

Mr A Mn Dand 11 G ccn Mr. loseph C. McNayI he G 1larok! A Leila Y Mathe" M AM Prentns C. Hingms loscph Penkv foundanon( hatnabic h$undanon
W A h M D haam Mt A Ma Ri6.ud Pmm-,

I bc Andrew %, Mtilon lyundation M A Mn Guy \V. Nn 6h Dr ilarnet ilobmsonI he Stallard L,hantable frust
Dr A h IWt M Winlm Mn R& I Rottenberg

k ncfactor Dn T hora A ludith Pederson 11. Atthur Smith f und
Mt. A Mrs Robert Schuh: Mn Thelma lalbert(550,000 599,999) Dr 6 Mn PaulC Luncemk Mn Lewn Wald

Gustavus A Inunc Pfeif fer Researtn Mr A Mrs. Robert i Wh:pple
Secal Mr Charles M. ~httckbiouodat ton

lanna L Rippel knmdation (S2,500 b4,999)
--- A number of gif n in this year's rosterW mant, onion humdan""3 Mr A Mn lirute 5 Itennett were designated to the following f unds:

O Inuntict T he Albert i Goford Chantable 1 he Dand I. Freelander Memonal
1nnt Udowment I und($15,000 549,999) Methank s llank humdanon Mtmi Aaron Greenberx Cancer

M' A Mn. Monon R % gel
A M" O' car R. Ruluck Rcscarch insut utei red Ilarr h Damch hiundation

Mr The Clarente L HcHer EndowruemMr A Mn 1. Robert I reciande:-

Dr. A Mn Drrie M. Iriedman Mr * A Mn Rokn H Mt:cl I md for Research
Mr? A Mn Irank L liarrington 1 he hidah M. haacson Memon.il
Mr Clarence Iiciler. Sustaininy, lhomedical Research I und
Notton Company luu klation ( $1,000 - $2,499)-- The loscph Itrsky luomedical
I ha U Pardce loundanon Rescan h l und
Mr A Mn Martm M. Ibllak Anonnnou' T he Wyrn.udGordon I_ ndowment I undMr. A Mrs Robert (,. AchornM.orcestet loundation Auxiliary Int '

Mr. A Mrs Mis:hael P. .Angelini
The following bequests were received

Afgh Cor P'tation during the lhcal period 198N N9:'%I or
Deluxc Check Printers Inc($10,000 $24,999)

_ Mr. Ilenty Dornutzer Robeit D Ilarringmn
Anonvruotn

Anonymous 'l Dr. A Mrs lames D Lbert Rachent lley wuid Trust
1 he Cornentone luundanon and Mr. Elkha W. I th Marianna Segal

Ivrpetual trust for Chantable Mr A Mn 11 Kimlulllaulkner svivia A. Stubbkbme
G vmg Mr Alfredi 1it gerakl Linar W. A Gettrude A Sundberg

Aha Willard I Anr luundanon Gicater Woicester Community
1 he i ducallonal Inundatiou oj IOuthlatlot)Inc -

H. Antuu Snuth und
HRG Developmem L(orpnanon

Amelica
Mr. A Mrs Warnet S l'let.hcr
Mr. A Mn Nathan Greenberg Ilart Ivundation
I he New Wik Communit31 rust- Mr Marten iIcliman

Mr Robert A licinhard
State Mutual 1.ite Assurance

Company Chantable Trust rU
Mr Jeremy W. Wahh f,

'"c NW
____.
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Woicester Tclegt.un A Gazette
,

t

W gn 5
_

US
'

.

, , -.

6k1

* i .ava 3,,

I i. % _-

D i
'

%

m;wb;;$Dj
$" '

f g%w

# -
.

c- a-,

_



- _ _ _ - _ ________ -__-_____ - ______

1988 89 Annual Research Fundi

T}ie Researcli Teani Donors of Mr A Mrs Meridllarber A
$}()()() . $2199 Allatt I arbet

Donors of
'

Mr A Mrs 11 Kimballlaulknct-

$5()()(1 or inore Anonvinous W Mr * A Mn Para fletchei ,
- -- - Mr A Mn 14ibert C Athorn Mr A Mrs Warner S. lletener
Anonymous W Mr. A Mn Mkhael P Angchni Mt A Mrs Robert G f ostc'
linstol Mycn f und inc Atlas Dntnbuting Cor;uranon- Mr A Mrs Charles lourruct
'l be Darnel A hwe lac larbct Mr iester sadowsky Dr. A Mn Orne M. Inedmar,

l und Mr A Mrs Russtili f uller
| ranco A A lacqu(hne 11 P,ank of New I neland Corp

ilarnneton hundanon loundanoninc Mr NidoLis Gage
lewish Communit y i ndowinent Mr A Mn Chesttr luyhs ir Gary Chenutal Corp-

inundanon of hrtester- Mt A Mrs Itruce 5 llennett Mr. Charks N. Gitto lt
Daniel A lessie lae f arber I und Dr A Mrs Robert i liennet t 11. R Gordon f amily hiundanon--
David 1 A Ilaine C ltinrnkt Mr A Mrs T hetxiore L . Inoardman Mr. llaskell it. Gordon

Charitable Irust Mrs Italph litadley 1 he David A sarah Gouhl Charitable
loan A t ester sadowsky Char nable Mr. Thiv D lirareiton Trust

1 r t.st Mr * A Mn I.dward C. Brown Mr A Mrs David 1L Green
hinct f amily Charitable i und Mr. A Mrs 11. Paulliuckingham Nathan A liarbara Greenberg Chantable
Itosahe A Walla (e W Wolf Charitable Dr A Mn. blward liodmt: 1 rust

I und
Norton Company hiundation Dr A Mn Min Chuth Chang Dr A Mn Abraham W. Ilasklad

Mr. A Mrs IJward L Chiford Mr llenty I. liarlow
Donors of Mr. A Mn Christm Cocame Mn Irank I ilarrington

$25()(I 51999 Come I' lay Pnxhica Company- Mr A Mrs. lames 11 1larrington
Mr.1 Itobert I-reclander Mr llenty i1. liemenway

New York Conununity Trus'~ Dr A Mrs David W. Connors Mr lacob litatt
Mr. Itobert A. Inctnhard Mr A Mrs. Ilarold iL Cotton Akhn C. Ilirytns hiundation-

Mr. A Mrs Martin M. lidlak Mr. A Mn Ralph D Crowley Mr Mihon P lliryins
Olive Ihggins Prouty hiundation Mr, A Mrs Robert Cushman Mr. A Mn Prentiss C liiggins
State Mutuallak Assuratu e Melvin 5 Cutler Chantable loundation Mn. Ilarnet P. Ilight

Company Charnable Itust Dr A Mrs. Mahlon livagland
Wottester 1elegram & Gazette Mr A Mrs David T. Dalton T he Iloughton Charitable lead-

Mr. A Mrs S.un Danid h. Mr. Proctor W Iloughton
I red Ilarris Daniek loundation- Dr A Mn lohn P. Ilowe ill

Mr. A Mn lituce G. Danich
Industrial Pulymers A Chemicab

Dr A Mrs. latnes D thert Mr A Mrs loscph D haacson

Dr & Mn. I rederick Ii latkson
Mr. A Mrs M 1Ioward Jacobson

.
Mr. A Mrs lohn leppson

's
A . Pauhne T. Krull

- - "'
Lawlan f oundation inc -

Mr. Stanley S. bndon
Mr. A Mn liobert M. lavine
Mr. A Mrs. ILmks Leonard
Lundquist lool A Mig. Co -

Mr. O Vmcent Gustafson*
.. , % w

Mt. A Mrs Edward C. Maherm -

L Malcolm Mansfiehl Design
m .. . + Mr. A Mn. Paul D Martin

'
.. /M M N,

" '~
Mr A Mrs Robert K. Massey'

lohn A. McCracken, Ph Ilw

The Milhpore hiundation
fy Dr huishine i Murray

M

. . . . .
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Mt lohn M ecismi 1-)om m of Namud i tank Trust
Mn llor a c Gm hThe New I n) ! ark! hiurdit M. - $500-5999

M r. lascph Sk Nav -

7
~~ Mr A Mrs bhn C Gras

Mr 6 Mn Guy W Nahols l he ll 'lh' l h '*''*" D
h IIctbert l Gntring

'Mns I wlyn M Norsten %k " I "# insuun Corn'rm on
Mt A Mn Rohen kuktAnthony Arthur Imndxinn
kwh A Mot Company

Mr A Mrs I;obert W. li hn l I lutafo hxa Mr A Mn Waher ! Idark!
l'aIrner A 1 hlte, lWun Mr A Mn sicchen s ILittkti i g,in p,unn Mxturang Congv.nMrs Manhall G lukter
Drs l hor a h iudith lvacrwn Mum lomdu nnyr a h flatry I lunks
ltoplc% $avino limk Ms %aher S burre Mr A Mn ucph r Mokkr

Mr A Mn Ch.utes11 htiserDavid A lYr ks trust ( cnual t hint sun 4 Co In' Mr A Mn 1 honm R Mour.t.unMn Dernetra lYtcrs Mn %dham R tra:n Mr Acnneth i Mountontit Ir.Mn hally I) l'ettit Mr iknry Ibrmi.ar
Rabaul A Man Mytn

I'l XCO lhc - Gnaar W<nteer Onnniuruty h.undauon- Ndo tamteurv
aMr Alfred 8~ llorka iblhs 1. A Gwudih n D AWo I md

Dt Robert l O'Connch
litucr lbllak foundation nuly C A lustph R L,atter f und Mn llennetta N Pa'neMr A Mn Wd;uim P lla."
Mr. A Mn Ilithard huuty lix Marw ick Man' A Coy, g y.s Wdham D trdindlr

Mrs Gerakhne Pe.unMt 8 h Wlham W RnahtDr. A Mn Itobert At Quinlan pn.Co inc (Worc. Ox v )
Mr A Mn htesen A Mar * A L Purmton Corporatbin1 hc Mcrd Compam luutxlatunt Mr A Mn ! Aard T Rumtllatrict I lbbinwn, l'h.D Mn Vivuo t B Morah' I idwardi Se heMr. A Mn Sherburne 11 Rcwkwellit st u:an worcester inc-- Mn bhn l' $tubbsMn Rkhardi llutherford Ne w l bmtnsims Corp en"" Mr Got Ao M. luuleMr A Mrs. Michad Pmcu' Mr a Mn htd N Wdwitiloan & lestet hadmsky Charttable 'Itust OuAiux Rubber Company Mr A Mn Wdham A Whceler!!!Mr George 11 Sanders ir M' A * Rdl h K'""d"P Mr A Mn bhn U WlukMr A wd " "Mr A Mit Ralph I' MMig Mr. A h idc u Mark Wdhann

Mr. A Mrs Ibbert Schult:: Mr A Mn 1. von sicmmbr
y, g y wgg,

Mr. & Mn Rotwrt I scarls NmMyn cyg, e B Waman b
I state of Margaret I . Sherman Dy , p

h Smel f amily Charitable f und- Dorion of Mr George r Ala. -M r. Mor ton 11. Sigt l 530. $499Mn Willard 5 Simptins p, A Mn Icro A Aii.da

Dr A Mn lloward AlfredDr A Mrs. John C. Sluder Mr lostph Abusamra
Anahet h IntSophie VrvesInc - Au C"ahtunung suirh- Mr Norman II. AttcrMr Albert Y ltiguson Mr Law rcin b liururd Atlanta A Zh kr Instrument Corp

Mr A > nnW NapkmanMn I;obert W Stialard Mr A Mn Wdham E AuMouMr. A Mn W,dham B ikt

l..h.ules A M.dney .larxart Mr A Mn I. Turncr Blde l' Mn Dorothy It luker
Mr Sumnci it Tilton Ir. Mr A Mn beph R Cartet Mn Irvmg lukhnger
Mr A Mrs Irancis 11 'lornatolo T he luly C A bcthR Mr A Mrs lohn D lurnardcarter f und
Dr A Mrs itter 11lomaiolo Mr A Mrs David A furrcttDavn %s hw.

gr in, ben (; lurton
Mn Ch.ulo L Dom.n

Dr A Mrs Allen 11 Ward Daywl1 A 11une C. Iemgold
Mr * A Mn. Robert II. Wet cl Chantabk Inni
Dr. A Mrs Richard 11. Whitten Mr A Mn lohn l' f lac.g Ir
Rinalie A Wallace W. Wolf Charitable Mn Isther1 rowr

l'und
Wyman Gordon ; undation

Mr. & Mtv William A. Yofhe
3 7 . .n

Dr. & Mn l'aul C Zamcenik .' , Jg,
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1988 89 Annual Research Fund
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Dr linan B.nley Mr 6 Mn Norman R lurtwt Mr A Mn I\ter it Marcom
Mr A Mn llatt) G linhw Mr A Mn I.rrn4t M iuller Mr A Mrs Arxlrew C Manten
ikd i.sa n !nstru menn Irw Mn Paul M ivt Mr & Mn Peter Mastnomiro
Mr A Mrs IJward W bettke Mr A Mn Marcus A M Convo
Mn Mm C bietzmnr Gardner 1ml A stampmx Company MrAMr W.nthror l' M- Gowan-

Mr Liheit W luth Mr A Mn G L Gataktte St Mr A Mn lohn 1 M Kk
Mr A Mn Ndiert s ibwthtth Gear Motunn f oundanon Mr A Mn llarold A Mt klen
Mr Wdham A IW1 Mr A Mn IdwardM Glak Ms Ahcc irwkmn Mercer
Mr A Mrs kdert %nte lirown kihn Gmk hiki. Ph D Mn Davall Mnhelvin
Mn stuart Itrown Mr A Ma C. Lme Gow Mr A Mn thoxLn MiJwml
Mr A Mn Gange L. Brow ntil Mr * A Mn On diei Grahame Mr A Mn kihn O Mirnk
Mr A G liullotk !! Di A Mn llov 0 Greep Mr. A Mn 1n II. Monteonwrv
Mr Iranta D itullock Dr A Mn liter i Wrcane
Dr A Mn Whua 11 Burnett Mr A Mn beph !!arper it. Mn Marcuet K. Murphy
Dr A Mn larrelG. burra lip; Brulwn llartn Corntructrin company
Mt A Mn Douglas P liuder Mr A Mn Loter D llarth New I ndanJ l lectne $vstem

Mn liclen R llaure Mr A Mn Man Ndsvo
I ter'ry Cammw A Sou Int Mr A Mn Shcrman S Ilavden
Mn ihnal.d W Carter Mr A Mrs linhp B llcald Organon Internat and b V
Mn Wdham G Cha ce Mn tubert Mdler itelwrton
Mrs Rose Clagy Mn Mary thdlant tiennewy Mr A Mrs Georrt U P.ukard
Mr A Mn Gunr.ar N Clason Mr, Ndwrt G ikv Ms Icona A Paslaski
Mr A Mn lames W. Cochhn Mr A Mn WarrenI ihems 1 he Paul Reure Iile Insurance Co
Miw knabl. C4 hen Mr A Mn Wilham i lidl Mn Iverett il Ittmn
Mr A Mn Ethard it Colbra Dr A Mn Rithard t llunter Dr Keith R lbrter
Mn Clwney L Cook Mr A Mrs 14diert M. livde Mr. A Mn Libert P. Iwen
ConxLn Chantable 1r ust-

Mr. A Mn Analus Connt.n Mn itn%cilIrelanJ Mr & Mn imeph H. Qukk
Mn f.ntman C, Cowan Mr A Mn tomarJ hrael
1 | Crow foundation Dr A Mn bois A Izenstem 1 he Wdham iI lienner h euralation
Mr. A Mn Norman C. Cnm Mr A Mn. Chnton licynol4h
Mr Stanley R Cnels. Mr. A Mn lohnlaeolwon Mr A Mn Clydt 5 Reynokh
Mr lohn W Curtb Mr Barry larte Riley Consohdated ino

Mr & Mrs Clewin A. Robbins
Dr. A Mn ik: nard D Davis Ms. Margaret N Kalenian Mr Wdham 1 Rdmkm
Mr A Mn Gdtxrt S Davis Mr John Kalbr Mr Ima l'aulResham
Mr. A Mn. boald 5 Dav" Mr A Mn Pauli Kenrusty Mr A Mrs Melvin kisenblatt
Mr A Mrs Stanley L D.n " Mr. A R Kdpatrkk Mr A Mn Murray Ititman
Mr A Mr kibert 1 Daw" Mr. Walter 1. Knapp
Mr A Mn Davn!I Dean Mr A MrA Carkton Knight ir braellowptn A loter Sadowsky
Mr. A Mn T heatore Denz Dr. Augustal8 k.cwler f amdy houndation
Mr A Mn Gardener G DeMalhe Schmidt lauipment lac.Mn Gem T Dewey Ir Mr. A Mrs C. F redernk trydig Ms Cynik i scegen
Dir. ital l quirment Corpur anon Mr A Mn Ibmld behivit- lierny Schnng A Cynde lahnckt
Mr. A Mn thcakli Ddlman Mr & Mn Brayton t mcoln Mr Waher SharawaraMn Italphi thirtman Mr. A Mn C. Wm t iturgien Mr A Mn Norman 1.. Shariman
Mr A Mn Wdham W Dutfi Mn W Andrew Lucke Mr A Mn Mdron 5. Shettel
Mr Clwies O. Duttio David L buce. Isq Mr David Shepto

Mr A Mn lauence ii Lougee Mr & Mn Abr. ham 5 herman
Mr A Mn %dxrt A iddy Dr. Lh:abeth l. Lima Mn llentv G SimonthirMr Rhert W lih$ Mn Pauline M. Lurdgren
Mn Lmwml M Lokme hr- Mn Irances t lusignan

Dt A Mn Grant f airbanks
Mn llelenlanbanks
f ales itcahy Corp anon

~~

Mr Wdham G. lidion it
-

7
' 'e. i

4 ;
' - , ,

Mn loanil lannmx
*Mr & Mn Sauli frmgokt 4 .

-

Mn Siul 5 femgold 3 .

Mr A Mn Ilainld Iwkhng ?i %
.

T ' 5- 1
*

Mr lleibert I hkh ' i~
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I)! A Mrs Arthur h Arnith
/ !)r I h:ahrth Arup;> Srioth

M rs liilici Aptar
br;L i \ tem limaltain
Mr A Mn Maubrw Ntepand i
Mr AnMoin 1 N'rstna
u nw A lery luinhet (P rn

t h A Mn Iberthud P '
Mi A Mn 1;n hardi -

li A Mn U.unte l' \ _ 2,
t

Mr Iktec C hshuan Mi a Mn(enim ravn Mn f rann K Lk-ti
Mr A Mn lainn I hshnan M n ti Iw a,(anw-om

W W tin a ti comphi:ll t ir i lab lad win
1)r A Mrs Charks W t hnliai M' h h.uJ 1 044

Ms fum t hapttun Mr A Mn larvuil Lastarun
*''"'"'d ***'#''""Mn Milbrd i Wc.hlt :rl; Mn stuan ( bihm tir # M n lia kikewMr A Mn Itruit i Wirner i ,,3 ( ,,4, i,x . g ,, 3 yn g yngi t g gpan g s

Mr t ru l %ertue i n f r.u.t t mh Mn AlbrJ I Lluixlamt
i li n ht aton Irk Mr s Ma imu s t t os ni lt
i)r ILin(toit C % huict C A L 1m ( imirany im th A Mn 1Jwa J LainLiu
MtA Mt loonard !! White Ms I n e a bs (m t ed Mn lukit I lte.

M' A M" be h* 6 k I' Mr A Mn t rn.uulk tcrnetMr A Mn saniud i) Wdharns
lir a Mn % dhato | L ta"t Mr bhn1 Inlont h A Mn llain M Wolli

Mr A Mn () litadley Wind
wt u k1% h Mr A h wh % m i M-

Worustit Wothan 6 Chih t h % .biu 0 li mtuu. Ih Gudi Manni
Mn len t Maker

Mr latun 1. tainy. Mr A Mn I tmbre I nghsh Mr Gnne- 11 Mmn
in m l t rb, t y Mr A Mn Walter L. Mamn

Mt A Mrs lihn s ?inwer Mn Lun" ^ Mell
Mn Ibn M /udesnun M" bhn Idh" I '' A M h L""" W W h'd""T

t Me liaw al k lanbanb ik linhtt D MJiirinan
pgggg y M a nthu lt hwha t Mr A Mn helm s h Mi hit

> Mr A Mn lawfou e it hJut Mrs Ar.Jnsuka Minn
$50 9)() M, Nars,ir<ituxt. Mr A Mn isn.i s M.wn,

Mnlim511 Anmxn Mr A Mn All.m Glarci Mr A Mn Nih.uu % Nidu4+si
Mr A Mn \ritnt A Ara rvin Mn tanna-il(.orAsi
Mr A Mn thdurJ C Astw n k o li Mn s.ouml! Low t hs lir un enwl Clatt O Cinuww

Mt A Mn bt1 P Utent
Mr A Mn Waha 11 lunuhl l it Manti A Ann i t.ui Mi A Mi l>w uht A Ittims
t h A Mn luktt $ ho linan Mn IdunnlD Pahler
Mn liwwhiC Nah llal. Drur Comparn hs Mr A Mn %) den liellak
Mr liaq41 Nun. stem M n k C llatien Mn Anat 1. Ibwtll
t h A,lt un i ikun Mr I.e.cph D llan msusi
i tt A Mn 1% nuext P ikuin Mr A Mn kJncy llarwtail Mr A Mn bhn M ltcalv
Ms fun luu Ih ' A Mn buvyt W lla :ard Wuxlv kmr Itk 6les Iwt
Mr liarw;) books Mn Lmt M licall Mr A Mn. llenn M lau
Mr A Ma % dham i hun Mr A Mn bhn liciah Mr A Mn l' ant s inibbun
Mt A Mn it. fin.ud Untw i 4 Mr. Aleverwks thatt th A Mn t hab li Ib naundl
|Wiki lis ar len Paper S n k t is Mr A Mn h' wad 1. Ilx b

[ Mn Lcrdl Y lhh< Mm lb r.s N bl A k E

P 1lol4 n ilianny Co in !h A M n lohnI %ont
Mn L tbuchi m itoLes Mi A Mn MntuclWwt
Mr A MnScihCli.ud Mr John P hin
Mr A Mn bhn D llani Mr A Mn lugem- 1 Sibicy

Mr A Mn idw m f Juder
Mr % dlum i f astm iur 1r

Mr A Mn bhn w Walkmduw-
I Wahmgtm Mdh Aimive t'o

Mr fulrh(1 % mar
[h3 Nm!r A i rit %utman
Mt lohn M Wmhey Ir

Mr A Mn Ka.neth hn:
Ms Anitw hx irrinati

I
,

e

ik . _s
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Memorial and Special Occasion Gifts

nr % ,axa - haw + A h Ge s w an D e m nru m s
C|Unch Mijtj'Irl tif $40r!!rsll- M' b M" hh " G I'h '" h'* I k *"N

h Idch s li% Mr A Mn tsard nutn< dl trsedr(h ds on ajprojrth Mr a h I ap1 Mr A Mn MW m Mw-
air ww to irrnenkt d Mr A Mn t ra m M suihk
triativc or triend or tu ly wr Mr A Mn %mumcI m
frirna un s;maloccamin Mt ^ M" % din i f a"d Ir ,M' A "" "W ""9 M'" h ""'

with J Xth rd $25 Or enorr. MrAMnImacimm a nhh vo lahi mmram im
Mn b W l h.+ n Ms llarra tt Nws
Mr A Mn ter H humcr yn gnn w o gn

Armum ds Mr A Mn i Lhrt IrctLadt 9,,,g n 3 g g, ,,y,y () L= de Charitabic 1 rust
Mr A h lienry h Ahusam,4 Mr A Mn lkunuj im dLm k'

fir A h Iraru n A O hicMn Matt b Ak un&r Mr Pa % O ImchhnMn Arknl A!!rn M5 ( Jt her un Gam o u n
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July 15,1988

Ms. Glenda Jackson
License Fee Management Branch
Division of Accounting and Finance
Office of Administration and
Resources Management
United States Nuclear Regulatory Commission
Washington, DC 20555

Re: Control Number 108942

Dear Ms. Jackson:

By this letter the Worcester Foundation for Experimen al Biology
requests review of its status under Part 170 of Title 10 Cooe of
Federal regulations. Because numan use was allowed under license
20-01225-01 we have paid fees listed under 170.31 since Part 170 was
published as a final rule. Since we are discontinuing human use of
regulated material, it appears that, as a nonprofit institution
engaged in biomedical research, teaching and training, we fall under
the exemption issued in 170.ll(a)(4).

Please review our status and if appropriate, refund the most
recent renewal fee. Checks should be made payable to the Worcester
Foundation for Experimental Biology. If you have any questions, please
contact me at 508-842-8921.

_

Sincerely yours.
.O , ,. ;r

| ,s f syr;~*~ 'g.',,
'

RE/r Richard Eastman
Business Manager
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