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1996 GERTRUDE ELION CANCER RESEARCH AWARD

Supported by an Educational Grant from
Glaxo Wellcome Oncology

. This Award was established in honor of Nobel Laureate Dr. Gertrude Elion,

Scientist Emeritus at Glaxo Wellcome Co. and Past President and Honorary
Member of the AACR.

. The Gertrude Elion Cancer Research Award is a one-.year, $30,000 grant for

a scientist in the U.S. or Canada engaged in meritorious basic, clinical, or
translational research in cancer etiology, diagnosis, treatment, or prevention
at the level of non-tenured Assistant Professor.

S The AACR will reimburse the Awardee for travel to the 1996 Annual

Meeting in Washington, D.C., where Dr. Elion will personally present this
Award.

Eligibility

Candidates must have completed postdoctoral studies or clinical fellowships not later than July
1 of the Award year, and ordinarily not more than five years earlier. Tenured faculty in
academia, government employees, and employees of private industry are not eligible for this
award. A Candidate need not be a member of the AACR at the time of application, but must
be nominated by a Member of the AACR. Associate Members may not be nominators.

Selection Process

Applications are evaluated by a Committee consisting of AACR Members who are experts in
basic, clinical, and translational cancer research. Complete applications must be submitted by
February 15, 1996, to be considered for the 1996 Award.

For Further Information/Application Forms

AMERICANASSOCIATIONFOR CANCER RESEARCH
Public Ledger Building, Suite 816
150 South Independence Mall West

Philadelphia, PA 19106-3483
Telephone: (215) 440-9300

FAX: (215) 440-9313
e-mail: aacr@aol.com

ATTN.: Jenny Anne Horst-Martz



Notice to Members of the American Association for Cancer Research

Officers for 1995â€”1996

President: Joseph R. Bertino. Memorial Sloan.Kettering Cancer Center, New York. NY lO()2I
President-Eleet: Louise C. Strong. UT M. D. Anderson Cancer Center, Houston. TX 77030
Treasurer: Bayard D. Clarkson, Memorial Sloan.Kettering Cancer Center, New York, NY lO()2I
Executive Director: Margaret Foti. AACR, Public Ledger Bldg.. Suite 816. 150 South Independence Mall West. Philadelphia. PA l9l()6-3483

Annual i)ues

The annual dues of active members of the American Association for Cancer Research are $160. $80 of which may he applied to a subscription to Cancer Research. Corresponding
members of the Association will be charged an appropriate fee to offset postage costs. Payment of dues and changes of address of members of the Association should be sent promptly
to: Member Services, American Association for Cancer Research, Inc.. Public Ledger Bldg.. Suite 816. 150 South Independence Mall West. Philadelphia. PA 19106-3483. Telephone:
(2 15) 440-9300: FAX: (2 I5 ) 440-9313.

Back Issues and Single Copy Sales of the Journal

Copies of back stock of the journal (â€˜@,neerResearch may be ordered from (â€˜amerResearch. P.O. Box 3(XX@.Denville. NJ 07834 Telephone: (8(X)) 875-2997 or (201 ) 627-2427;
FAX: (201) 627-5872J. As long as supplies permit. single copies of C@aneerResearch will be sold at $30 per copy for regular and Supplement issues. plus $4 shipping for orders outside
the U.S. The annual Proceedings of the American Association ftr (â€˜ancerResearch is available at $45 per copy. plus $6 shipping for orders outside the U.S.

Advertisements in Cancer Research

Advertisement insertion orders and copy must be received approximately 5 weeks prior to the date of the issue in which the advertisement is to be published. The journal is mailed
approximately 5 days preceding the date of issue. Inquiries about advertising should be directed to: M. J. Mrvica Associates. Inc., 155 South White Horse Pike. Berlin. NJ 08009
Ilelephone: (609) 768-9360; FAX: (609) 753-(X)641.

Historical Cover Themes

Readers are invited to submit themes (events. persons. institutions) for consideration for the illustrated covers of (@wzeerResearch. Correspondence regarding suggested cover themes.
or other matters regarding covers. should be addressed to the Cover Editor, AACR Publications Department.

Submission of Manuscripts

Manuscripts should be sent to the attention of: Dr. Carlo M. Croce. Editor-in-Chief. AACR Publications Department. American Association t@rCancer Research, Public Ledger Bldg.,
Suite 816, 150 South Independence Mall West, Philadelphia. PA 19106-3483. Telephone: (215) 440-9300. If accepted. they will be listed under one of ten categories in the Table of
Contents. Please specify in a covering letter which category applies to your submission: biochemistry and biophysics. earcinogenesis. clinical investigations; endocrinology.
epidemiology; experimental therapeutics: immunology, molecular biology and genetics. tumor biology. and virology. (Final categorization in the Table of Contents is at the discretion
of the Editor-in-Chief.) Consult the Instructions for Authors' printed in the January I issue of the journal for other submission requirements. Reprints ofthe â€˜Instructionsâ€•are available
upon request.

Manuscript Processing Fee
Journal policy requires that a manuscript processing fee of $75 be assessed for each paper to defray the expenses incurred in the editorial review process. Each manuscript

submitted for publication should be accompanied by a check (drawn on a U.S. bank) or purchase order for $75 in U. S. currency. payable to AACR. Inc. Note: If an author resubmits
a manuscript that our Editors previously found unacceptable for publication. it is journal policy to consider it a new submission. assign it a new manuscript number, and charge
the author another $75 handling fee to cover the cost of review.

Page Clwrges
Accepted manuscripts will be published with the understanding that the author(s) will pay a charge of $75 per printed page. Under exceptional circumstances, when no source

of grant or other support exists. the author(s) may apply to Dr. Carlo M. Croce, Editor-in-Chief, at the time ofsubnussion. for a waiver of the page charges. All such applications
must be countersigned by an appropriate institutional official stating that no funds are available for the payment of page charges.

Cops'right and Copyright Clearance Center
The Copyright Revision Act (PL 94-553), which became effective January 1. 1978. states that the copyright of a work is vested in the author from the moment of creation.

Therefore, all authors who wish to publish in Cancer Research must formally transfer copyright to the proprietor of the journal. the American Association for Cancer Research,
Inc. It is understood by this transfer that the authors relinquish all exclusive rights of copyright ownership. including the rights of reproduction. derivation. distribution, sale, and
display.

Authors who prepared their articles as part oftheir official duties as employees of the U. S. Federal Government are not required to transfer copyright to the American Association
for Cancer Research, Inc.. since these articles are considered to be in the public domain. However, it is necessary for these authors to sign the appropriate section of the transfer
form. In the case of articles supported by federal grants or contracts, copyright transfer to the American Association for Cancer Research. Inc.. is required. The federal government
may retain a nonexclusive license to publish or republish such material.

Copies of articles for which the American Association for Cancer Research. Inc. owns the copyright may be made for personal or internal use. provided that the copier pay the
per-copy fee of $4 through the Copyright Clearance Center, Inc. This Center is a nonprofit organization through which individuals and institutions may reimburse a copyright owner
for photocopying journal articles beyond what is defined as @â€˜fairuseâ€•in Sections 107 and 108 ofthe Copyright Revision Act of 1978. Those who wish to photocopy (â€˜ancerResearch
articles may report the number of copies they have made, together with the fee code 0008-5472/96 $04.00. to: Copyright Clearance Center. Inc.. 222 Rosewood Drive. Danvers,
MA 01923; (508) 750-84(8). Remittances may be sent to the Center at the time of reporting or the Center will bill the user on a monthly basis. Deposit accounts and prepayment
plans may also be arranged.

Between June 1978 and August 1983, a fee code appeared on the first page of all articles for which Ca,wer Research owned the copyright. For those issues, it is understood that
any articles which did not carry this code are in the public domain.

Cwteer Research is abstracted or indexed in Biological Abstracts, Cherniati Abstracts, Index Medicus, MEDLINE. Current Contents. ciiid Refere,iee Update. This journal is printed
on acid-free paper.

No responsibility is accepted by the Editors, by the American Association for Cancer Research, Inc., or by Cadmus Journal Services for the opinions expressed by
contributors or for the content of the advertisements.

Cancer Research (ISSN (XX)8-5472) is published twice a month by the American Association for Cancer Research. Inc.. Public Ledger Bldg.. Suite 816. 150 South Independence Mall
West. Philadelphia. PA 19106â€”3483 for $80 annually for members and $460 for individual nonmembers. cancer Research is only available to institutions as a combined subscription
with Clinical Cancer Research. The combined 1996 institutional subscription price of $595 includes a subscription to Clinical (â€˜ancerResearch. Second-class postage paid at
Philadelphia. PA and additional mailing offices. POSTMASTER: Send address changes to Cancer Research. P.O. Box 3000. Denville. NJ 07834. Copyright 1996 by the American
Association for Cancer Research, Inc. Printed in the U.S.A.



NATIONAL CANCER INSTITUTE (NCI)
National Institutes of Health (NIH)

Department of Health and Human Services (DHHS)

DIRECTOR,DMSIONOFCLINICALSCIENCES
Medical Officer (General), GS-602-15

The NCI recently announced that is was accepting applica
tions for the position of Director, Divisionof Clinical Sciences
(DCS), located on the NIH campus in Bethesda, MD. The
NCI has extended the date for receipt of qpplications from
December 18, 1995 to January 16, 1996. Individuals who
applied previously will be considered and do not need to
reapply. The Director, DCS, provides scientific leadership
for the NCI intramural clinical research program. He/She is
responsiblefor the developmentand administrationof innov
ative investigator-initiatedclinical research in cancer, AIDS,
and AIDS-relatedmalignancieswhich translatesfundamental
researchto the bedside in a bi-directionalmanner. Through
the allocation of budgetary and FTE resources within the
Division, the Director determines immediateand long-range
research objectives and plans and directs the implementa
tion of these objectives. The Director is responsiblefor man
aging and maintaining a clinical and laboratory environment
conducive to development and conduct of clinical research
and ensuring that research conducted throughout the NCI
intramuralprogram reflects both the higheststandardsof sci
entific excellence and the highest ethical standards for pro
tection of the human subjects participatingin intramuralclini
cal research. We are seeking physicians who have exper
tise in the development of innovative programsfor the treat
ment of cancer and AIDS and who have demonstrated the
ability to manage large, multi-disciplinary clinical research
programs. Experience and working knowledge with the
issues related to human subjects experimentationare highly
desirable.

SALARYANDBENEFITS:The Director,DCSpositionis in
the Federal Civil Service with a maximum compensation
package of $181 886 allowable. Compensationincludes an
annual base salary ranging from $77,001 to $97,386;
Physician Special Pay, ranging from $34,000 to $84,500, is
also available. Total annual compensation is based on A)
the length of service the physicianhas with the Public Health
Service, Indian Health Service, or Veterans Health
Administration; B) board certification;c) medical subspecial
ty; and D) possessionof otherexceptionalqualifications.A
one-time, lump-sum recruitmentbonus of up to 25% of basic
salarymay also be paid. The maximumallowablerecruit
ment bonus is $24,346. In addition, future compensation
may also includean annual retentionallowanceof up to
$24,346. Benefits include health and life insuranceoptions,
retirement,paid holidays,and vacationand sick leave.

Paymentof traveland transportationexpenseswill be con
sidered on an individualbasis.

FORQUALIFICATIONREQUIREMENTS,APPLICATIONPROCE
DURES, AND OTHER ADDITIONAL INFORMATION, PLEASE CON
TACT:

Ms. Laura Falle
Personnel ManagementSpecialist, NCI
NCI Personnel Office
9000 Rockvllle Pike
Bldg. 31, Room 3A21
Bethesda, MD 20892
Tel: (301)496-6503
Fax: (301) 496-6168

Applications must be postmarked no later than the
announcementclosing date of 01/16/96. To be considered,
applicantsmust be U.S. citizens.

Selectionfor this positionwill be basedsolelyon merit,wfth no
discriminationfor non-meritreasonssuchas race,color,gender,
nationalorigin, age, religion,sexualorientation,or physicalor
mentaldisability.

The successful candidate will be a doctoral
level (MD or Ph.D.) investigator who will have
responsibility for conducting laboratory re
search in the area of molecular and immuno
histochemical markers for the early detection
of preneoplastic conditions and early cancer.
This research should lead to the design of
interventions to target these markers with
chemopreventive agents. The successful can
didate will also have an established track record
of obtaining external funding and five years
academic or research experience at, or com
parable to, the Assistant Professor level. The
position will include heading up the Molecular
Core Laboratory designed to support marker
studies initiated by clinical researchers at the
Cancer Center.

NIH isan EqualOpportunityEmployer

CANCER
PREVENTION
RESEARCHER

The H. Lee MoffittCancer& Research Institute
and the College of Medicine at the University
of South Florida are seeking applicants for a
tenure-earning Associate or Full Prof essorfac
ulty position for a laboratory based indepen
dent researcher with expertise in translational
research. This position will be in the Cancer
Prevention Program.

H. Lee Moffitt Cancer Center & Research
Institute, adjacent to the Health Sciences
Center on the University of South Florida's
Tampa Campus includes a modern, 162-bed
inpatient and ambulatory facility for children
and adults, a 25-bed bone marrow transplan
tation program, a recently established high
volume screening program including a fixed
site and mobile unit and a new basic research
facility.

Send inquiries and current curriculum vitae to
Gail Shaw, M.D., Program Leader, Office of
Faculty Recruitment, 12902 Magnolia Drive,
Tampa, Florida 3361 2. Applicants must be post
marked by deadline date of January 31 , 1996.

H. LEE MOFFITT CANCER CENTER
& RESEARCHINSTITUTE

University of South Florida College of Medicine

Moffltt Cancer Center Is an Equal OpportunIty Employer.
The University of South Florida Is an Equal OpportunIty/Equal

Access/AffIrmatIve ActIon Employer. For dIsabIlIty accommodatIons
please contact Jody Swanson at (813) 975-7894 a mInImum of

0 fIve working days In advance.

IF@>



Two Kits with
UNIVERSAL Appeal...
. VECTASTAIN@ Universal@ Kit

This Kit produces high quality immunohistochemical staining in as
little as 15 minutes after primary antibody incubation using frozen
and paraffin sections.

The VECTASTAIN@ Universal Quick Kit contains blocking serum, a
biotinylated secondary antibody which recognizes mouse, rabbit and
goat primary antibodies, and an ultrasensitive streptavidin peroxidase
preformed complex. Staining is fast, clean and intense.

Cat. No. PK-8800 1 Kit 500 sections

VECTASTAIN@Universal Elite ABC Kit
The most widely used immunoperoxidase staining system is now
available with a universal biotinylated secondary antibody that binds
to both mouse and rabbit primary antibodies. The VECTASTAINÂ®
Universal Elite ABC Kit combines the flexibility of a universal
secondary antibody with the sharp, intense, background-free
staining obtained with the VECTASTAIN@ Elite ABC system.

Cat. No. PK-6200 1 Kit 500-1000 sections

Substrate kits are also available including DAB (brown), VectorÂ®VIP (violet),
Vector@ SG (blue-gray) and AEC (red). Each substrate kit provides sufficient
reagents to prepare 300 ml of working solution.

IYA
VECTOR
LABORATORIES

VECTOR LABORATORIES, INC. VECTOR LABORATORIES, LTD.
30 Ingold Road 16 Wulfric Square, Bretton,
Burlingame, CA 94010 Peterborough PE3 8RF U.K.
(4@5)697-3600 Fax:(415)697-0339 (01733)265530 Fax:(01733)263048

plus over 25 distributorsworldwide

Â©I 99@ \ector Labor.itories, lOc.



THEBRAINTUMORSOCIETY
Committedtoaave through@eseairh,educationandsupport

BRAIN TUMOR RESEARCH
The BrainTumor Societyannouncesthe

availability of grant funding for any project with
the potentialto advancebasic scientific

research focusedon brain tumors. Funds may be used
for start-upprojectsor supplementaryfunding.

FUNDING
Grants will be awarded annually for up to

a two-yearperiod, at a maximumof $50,000
per year. Grants will be limited to research

being conducted in the following states: Connecticut,
Maine, Massachusetts, New Hampshire, New Jersey,
New York, Pennsylvania, Rhode Island and Vermont.

APPLICATION DEADLINE
April 16, 1996

INFORMATION AND APPLICATION FORMS
The BrainTumor Society

84 Seattle Street
Boston,MA 02134-1245

Tel: 617-783-0340
Fax: 617-783-9712

Associate Professor
Cancer Pharmacology

111111
hull

The School of Pharmacy and the Norris Cancer II
Center, University of Southern California, Los
Angeles, are seeking experienced investigators with@
background in chemistry, biochemistry, or JP@
molecular biology for a tenured/tenure-track ;jj
position. Persons conducting research in the
general area of cancer pharmacology, and
specifically oriented toward novel therapies based
on molecular mechanisms will be given the highest
consideration. Teaching at the graduate and
professional levels in the School of Pharmacy is
required. Candidates should send the names of
three individuals that can provide letters of

reference and should send a curriculum vitae, a brief
summary of research accomplishments and future

goals to Michael B. Bolger, Ph.D., School of
Pharmacy, University of Southern California,
1985 Zonal Ave., PSC 700, Los Angeles, CA
90033. Evaluation of applications will begin
February 1, 1996 and continue until the position is
filled. USC is an equal opportunity/@fjIrmative@ I
action employer. 111111

SYMPOSIUM
BIOLOGY & GENETICS OF

GASTROINTESTINAL CANCERS

March 29-31, 1996

Reston,Virginia

Program Chair: Anil Rustgi, MD
ProgramCo.Chairs: DcnnisAlIncn,MD.C. Richard Boland.MD. Randall Burt. MD

Sponsored by the AGA Section on Gastrointestinal Oncology, this
important symposium brings together 35 renowned authorities who will
address topics such as cell cycle, oncogenes, tumor suppressor genes, tumor
metastasis, molecular genetics of GI cancers, intestinal development &
differentiation, environment-genetic interactions, viruses and Cl
carcinogenesis, and experimental Cl cancer therapeutics.

A brochure with complete program and registrstion information is available
from the AGA National Office, 7910 WoodmontAve., Bethesda, MD 20814.
Phone: 301/654.2055 Fax: 301/652-3891 E-mail: aga00l@aol.com

Fundedin part by an educationalgrant from AmgcnCorporation. Supplementalsupport provided
byGtaxo-Wellcome,Bristcd-Myers-Squibb.Astrs.Merck,MerckResearchLaboratories.

and Milknium Pharmaceutical.Inc.

AMERICAN ASSOCIATION FOR
CANCER RESEARCH

The American Association for Cancer Research
(AACR) is a professional society of over 10,600
scientists and physicians involved in all aspects of

basic, clinical, and translational cancer research.
Members of the AACR enjoy

â€¢subscriptions to Cancer Research, Cell Growth &
Differentiation (CG&D), Cancer Epidemiology,
Biomarkers & Prevention, and Clinical Cancer
Research at reduced member rates

â€¢reduced registration rates at the AACR Annual
Meeting, Special Conferences, and International
Meetings

â€¢Employment Register, Directory of Members,
public education activities, and many other
benefits

Special programs to provide enhanced career devel
opment opportunities for minority scientists include

â€¢Session on Career Development at Annual
Meeting

a Mentorship Program

a Travel Awards to Scientific Meetings

American Association for Cancer Research
Public Ledger Building, Suite 816

150 S. Independence Mall West
Philadelphia, PA 19106-3483

Telephone: (215) 440-9300
FAX: (215) 440-9313 I E-Mail: aacr@aol.com



From the mid- l970s to the present, Dr. Sager totally
changed her research focus to investigate the molecular basis
of cancer genetics, with special emphasis on breast cancer. She
started with a Guggenheim Fellowship at the Imperial Cancer
Research Fund Laboratories in London. She first set up a
model system with Chinese hamster embryo fibroblasts (CHEF
cells) that allowed detailed comparisons between well-matched
normal and tumor cells. This system was chosen for investi
gation of tumor suppressor genes, which even in the late 1970s
were the goal of her research. With this system, she and
coworkers demonstrated the multigenic basis of tumorigenic
ity, examined tumor suppression in cell hybrids and cybrids,
and showed that methotrexate-induced amplification occurred
rapidly in tumor cells but took many times longer with normal
diploid cells. They used subtractive hybridization successfully
to discover a novel IL-8 related cytokine called GRO.

These studies convinced her that the search for tumor sup
pressor genes would be arduous and should be done with
human cells rather than a rodent model. She was fortunate to
obtain a 7-year Outstanding Investigator Grant from the NCI
which enabled her to develop a human breast cancer cell
culture system. Her hypothesis was (and is) that tumor sup
pressor genes are most likely to provide successful therapeutic
applications. As with her earlier work, she was among the first
to championthis unpopularview at a time when all emphasis
was on oncogenes.

As a necessary underpinning to selection of tumor suppressor
genes at the molecular level (by subtractive hybridization, and
later by differential display), she created a growth medium that
would support good growth of both normal and tumor-denved
mammary epithelial cells at similar rates. She and coworkers have
now identified and partially characterized about 40 genes that are
down-regulated in mammary carcinoma cells compared to those
in normal cells. Several of these genes have properties with
clinical potential. At this time, the most studied is MASPIN, a gene
encoding a serine protease inhibitor which has both diagnostic and
therapeutic potential. Diagnostically, its expression (RNA and
protein) is lost during development of primary tumors. The pro
tein inhibits invasion and motility in cell culture, and tumor
growth and metastasis in nude mice. Its down-regulation in tumor
cells is transcriptional, opening the way for therapy by inducing
re-expression of the silenced gene.

Dr. Sager has received many honors worldwide, and she is
currently a member of the Advisory Council of the National
Institute on Aging, and of the Scientific Advisory Board of the
Friedrich Miescher Institute in Basel, Switzerland. She has
been an active member of the American Association for Cancer
Research since I982 and served on the Program Committee in
1989â€”1990.

We are grateful to Dr. Sager for providing the information

and photograph for this cover feature.

Sidney Weinhouse

COVER LEGEND

Cancer1@search

Featured on this issue of Cancer Research is Ruth Sager.
She is currently Professor of Cellular Genetics (Emeritus) at
Harvard Medical School and Chief of the Division of Cancer
Genetics at the Dana-Farber Cancer Institute, where she heads
an extremely active laboratory. After receiving her Ph.D. from
Columbia University in 1948, she held research fellowships
and staff appointmentsat Rockefellerand ColumbiaUniversi
ties. Following a professorship of Biological Sciences at
Hunter College from 1966â€”1975,she was appointed to her
current position at Harvard Medical School in 1975.

During the 1950s and 1960s, Dr. Sager established, against
enormous opposition, that some inheritance is carried by genes
that are not in the nucleus of cells. She created a model system
using the alga Chiamydomonas that provided the definitive
evidence for â€œcytoplasmicâ€•genes. She showed that these genes
are located in chloroplasts, the photosynthetic organelles. She
demonstrated that chloroplasts contain DNA that is distinct in
its base composition from nuclear DNA and that encode ge
netic traits that she identified and mapped. Chloroplast genes
do not follow Mendelian rules of segregation. Rather, they are
transmitted uniparentally in meiosis, as a result of different
methylationpatternsof the two parentalDNAs.These studies
provided the first demonstration of a major biological role of
DNA methylation in eukaryotes. In 1961, Dr. Sager and Fran
cis Ryan wrote the first molecular genetics text Cell Heredity,
and in 1972, Dr. Sager summarized the subject of cytoplasmic
inheritance in the book Cytoplasmic Genes and Organelles.

Dr. Sager's work with Chiamydomonas was recognized by
her election to the National Academy of Sciences in 1977 and
to the American Academy of Arts and Sciences in 1978. She
was awarded the National Academy's Gilbert Morgan Smith
Medal in 1988.




