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Natlonal Institutes of Health
National Center for Human
Genome Research
Bethesda, Maryland 20892

Building 38A, Room 605
(301) 496-0844
FAX 402-0837

April 15, 1992

Dear NCHGR Grantees:

On Friday, April 10, 1992, Dr. James Watson resigned as Director of the National Center
for Human Genome Research (NCHGR). Dr. Bernadine Healy, in announcing his
resignation, praised his dedication to the Human Genome Project, and appointed me as
Acting Director while a search is.undertaken to find a new director.

We are all indebted to Dr. Watson for his enormous contributions to the conception,
launching and stewardship of the national and international effort to study the human
genome. I want to assure you that I, Dr. Jordan, and the staff of the NCHGR will
continue the work initiated by Dr. Watson, with no interruption in programs administered
by this office. I also want to thank you all for your sc1entlﬁc and personal contributions
to this important national venture. :

E Sincefely yours,
Wkad M- / D

Michael M. Gottésman, M.D.
Acting Director ‘
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‘FROM
Special Coun for Ethics

SUBJECT: Conflict of Interest Waiver for Dr. Michael Gottesman

The purpose of this memorandum is to request that you grant a
revised waiver from the provisions of the conflict of interest
law (18 U.S.C. § 208(a)) for Dr. Michael Gottesman. Initially, a
waiver was granted for two financial interests of Dr. Gottesman;
the University of Illinois and the Massachusetts Institute of
Technology (MIT). Presently, a waiver permitting Dr. Gottesman
to participate in all matters that affect the University of
Illinois to the same extent as they would affect all similarly
situated medical institutions or higher education institutions is
requested. Additionally, a waiver permitting Dr. Gottesman to
participate in all matters that affect MIT is requested. The
need for such waivers is discussed below.

Section 208 prohibits federal Executive Branch employees from
participating personally and substantially in matters in which
the employee has a financial interest. Accordingly, Dr.
Gottesman, as Acting Director of the National Center for Human
Genome Research (NCHGR), is under a statutory obligation to
refrain from participating in any deliberations that involve a
matter having a direct and predictable effect on a financial
interest attributable to him, his spouse, or an organization with
which he has a financial interest. Pursuant to Section 208(b) (1),
a waiver may be granted by you, after disclosure of the interest
by Dr. Gottesman, if you determine that "the interest is not so
substantial as to be deemed likely to affect the integrity of the
services which the government may expect from" Dr. Gottesman.

Dr. Gottesman is co-inventor on a patent entitled "Compositions
and Methods for Clones containing DNA Sequences Associated with
Multidrug Resistance in Human Cells" for which NIH has
transferred the U.S. rights to the University of Illinois. Dr.
Gottesman receives an inventor's royalty from NIH from money
derived from domestic licensing of the patent. 1In addition, NIH
gave the foreign rights for this patent to the NIH inventors,
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including Dr. Gottesman, who in turn, transferred the rights to
the University of Illinois in return for a percentage of the
licensing fees.

As Acting Director of the NCHGR, Dr. Gottesman is involved in a
variety of matters that affect universities throughout the
country that engage in genetic research. In this regard, the
University of Illinois may receive contracts or grants from the
NCHGR. In addition, Dr. Gottesman may participate in
policymaking affecting medical institutions or higher education
institutions, among them the University of Illinois.

In addition, Dr. Gottesman's spouse' has a pension plan with the
Massachusetts Institute of Technology (MIT). This plan has a
current value of approximately $9,900. Under Section 208, the
pension plan of a spouse constitutes a financial interest that is
imputed to the federal employee. Likewise, MIT may receive
contracts or grants from the NCHGR.

Pursuant to your authority under 18 U.S.C. § 208(b) (1), you may
determine that Dr. Gottesman's financial interests in the
University of Illinois do not constitute interests so substantial
as to be deemed likely to affect the integrity of the services
which the government may expect from him in policy matters that
may come before him as Acting Director of the NCHGR. Under a
waiver, you may authorize his participation in official matters
affecting medical institutions or higher education institutions
in general and, therefore, also affecting the University of-
Illinois. Thus, the only matters in which he will participate
that will affect his financial interest will be those matters
that affect the interests of all similarly situated entities.
Dr. Gottesman may not participate in any matter specifically
involving or affecting the University of Illinois.

Further, pursuant to your authority under 18 U.S.C. § 208(b) (1),
you may determine that Dr. Gottesman's imputed financial interest
in MIT does not constitute an interest so substantial as to be
deemed likely to affect the integrity of the services which the
government may expect from him in matters that may come before
him as Acting Director of the NCHGR. Under a waiver, you may
authorize his participation in matters that would affect MIT
directly. Thus, he will participate in matters that generally or
specifically affect MIT because such participation poses little
risk of bias since the financial interest is that of his spouse
and is valued at only $9,900. '
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DECISION

Waiver granted based on my determination, made in
accordance with 18 U.S.C. § 208(b) (1), that the interest
regarding the University of Illinois is not so
substantial as to be deemed likely to affect the
integrity of the services which the government may expect
from Dr. Gottesman.

Waiver denied.

Waiver granted based on my determination, made in
accordance with 18 U.S.C. §208(b) (1), that the interest
regarding MIT is not so substantial as to be deemed
likely to affect the integrity of the services which the
government may expect from Dr. Gottesman.

Waiver denied.

a

Dr. Bernadine Healy

NOV 2 4 1992
Date

Confirmed and Acknowledged:

Dr. Michael Gottesman

Date: ‘ /%/b 91—




Short Biography
Michael M. Gottesman

Michael Marc Gottesman was born on October 7, 1946 in Jersey City,
New Jersey, and grew up in Flushing, New York. He attended Harvard
College where he graduated summa cum laude in biochemical sciences in
1966 and was married the same year to Susan Kemelhor. He graduated from
Harvard Medical School with an M.D. degree magna cum laude in 1970 and
completed a medical internship and residency at the Peter Bent Brigham
Hospital in Boston. His research training began at Harvard in the laboratories
of William Beck and Bert Vallee, and continued in the laboratory of Martin
Gellert at the National Institutes of Health as a Research Associate from 1971
to 1974. Dr. Gottesman spent a year as an Assistant Professor at Harvard
Medical School and then, together with his wife who is a bacterial geneticist,
joined the permanent staff of the National Cancer Institute in 1976. He
became Chief of the Molecular Cell Genetics Section of the Laboratory of
Molecular Biology in 1980 and Chief of the Laboratory of Cell Biology in 1990.
He was concurrently appointed Acting Director, National Center for Human
Genome Research in April, 1992.

At the NIH his research interests have ranged from how DNA is
replicated in bacteria to how cancer cells elude chemotherapy and he has
published extensively on these subjects. During the past six years, in close
collaboration with Ira Pastan, he has identified the human gene responsible
for resistance of cancer cells to many of the most common anti-cancer drugs
and has shown that this gene encodes a protein which acts to pump anti-
cancer drugs out of drug-resistant human cancers.

Dr. Gottesman'’s professional activities include active memberships in
the American Society for Biochemistry and Molecular Biology, the American
Society for Cell Biology, the American Association for Cancer Research, the
Genetics Society of America and the American Society for Microbiology. He
has served on the Editorial Boards of several periodicals, including The
Journal of Cell Biology, The Journal of Biological Chemistry, Cancer Research,
and Molecular Biology of the Cell and edited three books on molecular cell
genetics. He is the recipient of the James Tolbert Shipley Prize and Soma
Weiss Award (Harvard Medical School). He was elected a Fellow of the
American Association for the Advancement of Science in 1988. He won the
Milken Family Medical Foundation Award for Cancer Research in 1990 and is
the 1992 recipient of the Rosenthal Award for Cancer Research.

Community activities include involvement in gifted and talented
programs in his local public school system and soccer coaching. He has
organized several educational programs at the NIH for high school students
and teachers. Dr. Gottesman has two children: Daniel, age 22, is a senior at
Harvard College interested in theoretical physics, and Rebecca, age 18, is a
first-year student at Columbia College, with an interest in the theater.



Research Accomplishments
Michael M. Gottesman, M.D.

Dr. Gottesman has made innovative contributions to molecular genetics in both
bacterial and eukaryotic systems. He was the first to demonstrate that resistance to
chlorémphenicol was encoded by a transposable element in E. coli. Studies on
recombination and DNA repair in E. coli resulted in the discovery of a novel recombination
system in E. coli which could be partially reconstructed in a bacteriophage known as A
reverse. His isolation of mutations affecting levels and activity of E. coli DNA ligase
proved the essential function of this enzyme in DNA regulation and repair, and became
important tools for recombinant DNA technology.

Since 1975, Dr. Gottesman has worked on cancer cells. He isolated and cloned the
major protein secreted by malignantly transformed cells and showed that it is an acid
protease (cathepsin L) which interferes with antigen processing by cells of the immune
system. Dr. Gottesman’s isolation and characterization of somatic cell mutants with altered
a- and B-tubulins remains the only genetic proof in mammalian cells of the role of
microtubules in spindle formation. Similarly, his mutants affecting cAMP dependent
protein kinase demonstrate the critical role of this enzyme in mediating all effects of cAMP
in animal cells.

Most recently, Dr. Gottesman has used molecular genetic tools to analyze the
clinically important problem of multidrug resistance in human cancer. His laboratory
developed human multidrug resistant cell lines which he then used to isolate the gene and
cDNA responsible for multidrug resistance (MDR1). The MDR1 gene encodes an energy
dependent multidrug efflux pump which has become a paradigm for the analysis of a
growing family of ATP-dependent transport proteins. Dr. Gottesman’s important
contributions to our understanding of the normal function of the multidrug transporter, its
mechanism of action, and its role in mediating drug resistance in human cancer, as well as
the development of strategies to circumvent its activity, are having a major impact on the

treatment of cancer.
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SUMMARY OF BIOGRAPHICAL INFORMATION AND RESEARCH
AND PROFESSIONAL ACCOMPLISHMENTS

Michael M. Gottesman, M.D.

Biographical

Graduated from Harvard College, A.B., in biomedical sciences summa
cum laude (1966) and from Harvard Medical School magna cum laude (1970).
Internship and residency at the Peter Bent Brigham Hospital with Board
Certification in Internal Medicine. Postdoctoral research in the laboratory of
Martin Gellert, NIAMD, 1971-1974, on the genetics and function of DNA
ligase in DNA replication and genetic recombination. Assistant Professor in
the Department of Anatomy, Harvard Medical School, 1975-1976. Tenured
Senior Staff scientist at the NIH/NCI since 1976. Chief of the Molecular Cell
Genetics Section in the Laboratory of Molecular Biology, NCI and Medical
Director (06) in the Public Health Services from 1980-1989. Appointed Chief
of the Laboratory of Cell Biology, NCI, effective January, 1990. Appointed
Acting Director, National Center for Human Genome Research April, 1992.
Concurrently holds appointments as Clinical Assistant Professor of Medicine,
USUHS, and Clinical Associate Professor of Medicine, Georgetown University

Medical Center.

Research and Professional Accomplishments

Author of over 200 original research articles in the area of molecular
genetics. Work focuses on the use of molecular genetic analysis to study the
regulation of cell growth and resistance to chemotherapy. Major
achievements include: (1) the demonstration of the essential involvement of

DNA ligase in DNA replication and recombination; (2) one of the first



descriptions of transposons in bacteria (the transposable element carrying
resistance to chloramphenicol); (3) the elucidation of a novel recombination
system in variants of the E. coli bacteriophage A; (4) the first genetic
demonstration of the essential requirement for cAMP-dependent protein
kinase in the activity of cAMP for growth regulation in mammalian cells; (5)
the genetic proof that tubulin is essential for spindle formation in cultured
cells and the development of a genetic system in mammalian cells for the
analysis of microtubules; (6) the discovery that secretion of acidic proteases is
a component of the phenotype of malignantly transformed cells; (7) the
elucidation of one of the major mechanisms by which cancer cells elude
chemotherapy by expression of a cell surface energy-dependent multidrug
transporter.

Has edited and/or coauthored three books in the areas of molecular cell
genetics (Molecular Cell Genetics, Molecular Genetics of Mammalian Cells
and The Role of Proteases in Cancer). Past and present membership on the
editorial boards of The Journal of Cell Biology, The Journal of Biological
Chemistry, Molecular Biology of the Cell, Cancer Research, Molecular
Pharmacology, The Journal of the National Cancer Institute, Cancer Cells,
Cell Regulation, and Cellular Physiology and Biochemistry. Has organized
several national and international meetings including the first FASEB
summer conference on "Somatic Cell Genetics," a U.S.-Japan conference on
"Genetic and Epigenetic Aspects of Cancer," and three NCI workshops on
molecular cell genetics and multidrug-resistance.

Honors include numerous invitations to chair sessions or speak at
national and international conferences. Won the Milken Family Medical
Foundation Cancer Research Award in 1990 and is the 1992 recipient of the

Rosenthal Award for Cancer Research.



Active member in American Society for Biochemistry and Molecular
Biology (ASMB), American Society for Cell Biology (ASCB), American Society
for Microbiology (ASM), Genetics Society of America (GSA), American
Association for Cancer Research (AACR), American Association for the
Advancement of Science (AAAS) (elected Fellow in 1988), including service
on many committees of these organizations. Served on NIH Study Section
on Molecular Cytology (1978-1981). Recently on NIH Biosafety Committee
and Board of Directors for Foundation for Advanced Education in the
Sciences (FAES) (elected secretary 1988). Active in educational programs for
sciences (organized FAES program for high school biology teachers, Chairman
and Coordinator for Sobel-Howard Hughes Medical Institute Summer

Scholar Program).



CURRICULUM VITAE

Name: Michael M. Gottesman, M.D.

Date and Place of Birth: October 7, 1946; Jersey City, New Jersey

Citizenship: United States

Marital Status: Married, Two Children:

Education:

1958-1962
1962-1966

1966-1970
1970-1971

1971-1974
< 1974-1975

Flushing High School, graduated as valedictorian, June, 1962
Harvard College, graduated with B.A. in Biochemical Sciences,
summa cum laude, June, 1966

Harvard Medical School, received M.D.

magna cum laude, June, 1970

Medical Intemn, Peter Bent Brigham Hospital

Research Associate, National Institutes of Health, NJAMDD
Senior Resident in Medicine, Peter Bent Brigham Hospital

Teaching and Work Experience:

1970-1971 ..
1972-1974

1973, Fall

1974-1975
1975-1976

1976-1980
1978, Fall

April 1982-
present
May, 1980-
. Dec. 1989
" Dec., 1982-
present
Oct., 1985-
Oct. 1987
Sept., 1987-
present
< Jan,, 1990-
present

Clinical Fellow in Medicine, Harvard University

Clinical Instructor in Medicine, George Washington University
School of Medicine =

Member of the faculty, the Graduate Program at NIH. Taught course,
Biochemistry 50!, "Biochemical Aspects of Gene Replication,
Transcription and Translation”

Clinical Fellow in Medicine, Harvard University

Assistant Professor of Anatomy, Harvard Medical School, taught
histology and cell biology. Attending Physician, West Roxbury
Veterans Administration Hospital (1 month)

Senior Investigator, Laboratory of Molecular Biology, NCI, NIH
Lecturer, the Graduate Program at NTH, MEDI 501,

"Correlation Between Internal Medicine and Basic Sciences”
Clinical Assistant Professor, U.S. University of Health
Sciences, NNMC

Chief, Molecular Cell Genetics Section, Laboratory of

Molecular Biology, NCI, NIH

Medical Director, United States Public Health Service

Acting Deputy Chief, Laboratory of Molecular Biology,
NCI, NIH

Clinical Associate Professor, Department of Medicine,
Georgetown University School of Medicine

Chief, Laboratory of Cell Biology, NCI, NIH



Michael M. Gottesman, M.D.

Major Awards and Honors:

Phi Beta Kappa, Harvard College, 1965

Soma Weiss Award and James and Tolbert Shipley Prize for Research, Harvard Medical
School, 1970

Diplomate, American Beard of Internal Mcdxcmc, 1975

Elected Fellow of the AAAS, 1988

Milken Family Medical Foundation Cancer Research Award, 1990

C. E. Alken Prize, 1991

The Samuel G. Taylor Il Award for Excellence in Cancer Research, 1991

NIH Lecture, January 1992

Professional Organizations and Committees:

American Society for Biochemistry and Molecular Biology
American Association for the Advancement of Science
American Society for Microbiology
Genetics Society of America
American Society for Cell Biology
Member, Nominating Committee, 1982 1987
Member, Editor-in-Chief Search Committee, The Journal of Cell Biology, 1983
Representative to FASEB Publicatons Committee, 1986 to present
Member, Public Policy Commirtee, 1988 to present
Council, elected 1991 to present
Foundation for Advanced Education in the Sciences (FAES)
Chairman, Burroughs Wellcome Senior Research Fellowship
Committee, 1983 to present
Chairman, Special Finances Committee, 1984 to present
Secrcta:y, Board of Directors, 1988 to present
Organizer, Summer Program for high school biology teachers-at NIH, 1988 to present
Orgamw' "Fronders in Biology" symposium for high school teachers of biology, 1988
* to present
National Institutes of Health .
Molecular Cytology Study Section, 1978-1981
Member, NIH Central Services Review Commirntee, 1982-1983
Chairman and Coordinator, Sobel Summer Scholar Program, 1988 to present
(currently known as NIH-Howard Hughes Medical Institute Summer Scholar
Program)
Member, NIH Biosafety Committee, 1987 to present
DCBDC Representative, DCT Decision Network, 1989 to present
National Cancer Insttute Award Fee Evaluation Committee, 1989 to 1991
American Association for Cancer Research, Inc.
Member, 1990 Program Committee, 1989 to present
Chairman, Experimental Therapeutics Subcommittee of Program Committee, 1990-1991
Chairman, Education Committee, 1990 to present



Michael M. Gottesman, M.D.

Editorial Positions:

Editorial Board, The Journal of Cell Biology, January, 1982 to 1988

Editorial Board, The Journal of Biological Chemisiry, August, 1985 to 1990

Editor, Molecular Cell Genetics, John Wiley and Sons. Inc., 1985

del;?r. "Mg]scgular Genetics of Mammalian Cells,” Merhod.s in Enzymology, Academic

ess, 1

Editorial Board, The Journal of the National Cancer Institute, 1987 to present

Editorial Board, Cell Regulation, 1989 to 1991

Editorial Advisory Board, Cancer Cells, 1989 to present

Editorial Advisory Board Seminars in Cancer Biology, 1990 to present

Editorial Board, NIH Alumni Associaton Newsletter, 1989 to present

Editor, The Role of Proteases in Cancer, W. B. Saunders Co., 1990

Editorial Board, Cellular Physiology and Biochemistry, 1989 to present

Editorial Board, Molecular Pharmacology, 1991 to present

Editorial Board, Molecular Biology of the Cell (previously Cell Regulation)
1991 to present

Editorial Board, Cancer Research, 1991 to present

Meeting Organization:

Organizer, NCI "Workshop on Mutation and Gene Transfer in Somatic Cells," April, 1979

U.S. Organizer, U.S.-Japan Coopcrativc Cancer Research Conference, "Genetic and
Epigenetic Aspects of Cancer," January, 1981

Organizer, Federation of American Societies of Experimental Biology conference on

"Somatic Cell Genetics," July, 1982
Co-Organizer, NCI "Workshop on Multidrug Resistance," December, 1985; April 1989

Co-Organizer, NTH Workshop on "Genetic Response to Environmental Adversity,"
April, 1989



Michael M. Gottesman, M.D.

10.

11.

12.

13.

BIBLIOGRAPHY

Michael M. Gottesman, M.D.

Gottesman, M. 1. and Beck, W. S.: Transfer of hydrogen in the cobamide-dependent
ribonucieotide reductase reaction. Biochem. Biophys. Res. Commun. 24: 353-359, 1966.

Gottesman, M. M., Simpson, R. T., and Vallee, B. L.: Kinetic properties of cobalt alkaline
phosphatase. Biochemisiry 8: 3776-3783, 1969. .

Gottesman, M. M., Hicks, M. L., and Gellert, M.: Genetics and function of DNA ligase in
Escherichia coli. J. Mol. Biol. 77: 531-547, 1973.

Gottesman, M. M., Hicks, M. L., and Gellert, M.: Genetics and physiology of DNA ligase
mutants of Escherichia coli. In Wells, R.D. and Inman, R.B. (Eds.): DNA Synthesis in
Vitro, University Park Press, 1973.

Gottesman, M. M., Gottesman, M. E., Gottesman, S., and Gellert, M.: Characterization of
bacteriophage lambda reverse as an Escherichia coli phage carrying a unique set of host-
derived recombination functions. J. Mol. 8iol. 88: 471-478, 1974.

Gottesman, M. M. and Rosner, J. L.: Acquisition of a determinant for chloramphenicol
resistance by coliphage lambda. Proc. Natl. Acad. Sci. USA 72: 5041-5045, 1975.

Gottesman, M. M.: Isolation and characterization of a lambda sbccializcd transducing phage
for the Escherichia coli DNA ligase gene. Virology 72: 33-44,1976. ..

Schulman, M. J., Mizuuchi, K., and Gottesman, M. M.: New att mutants of phage lambda.
Virology 72: 13-22, 1976. - - _

Rosner, J. L. and Gottesman, M. M: Transcription and deletion of Tn9: A disposable
element carrying the gene for chloramphenicol resistance. In Bukhari, A. I, Shapiro, J. A,,
and Adhya, S. (Eds.): DNA Insertion Elements, Plasmids and Episomes, New York, Cold
Spring Harbor Publications, 1977, 213-218.

Gottesmman, M. M.: Transformadon—dcécndcm secretion of a low molecular weight protein
by murine fibroblasts. Proc. Nail. Acad. Sci. USA 15: 2761-2771, 1978.

Cabral, F. and Gottesman, M. M.: The determination of similarities in amino acid
composition among proteins separated by two-dimensional gel electrophoresis. Anal.
Biochem. 91: 548-556, 1978.

Cabral, F. and Gottesman, M. M.: Phosphorylation of the 10-nm filament protein from
Chinese hamster ovary cells. J. Biol. Chem. 254: 6203-6206, 1979.

Evain, D., Gottesman, M. M., Pastan, L, and Anderson, W. B.: A mutation .affccting the
catalytic subunit of cyclic AMP-dependent protein kinase in CHO cells. J. Biol. Chem. 254:
6931-6937, 1979. :

Rabiis, M. S. and Gottesman, M. M.: High frequency of mutation to tubercidin resistance in
CHO cells. Somatic Cell Genet. 5: 571-583, 1979.



Michael M. Gottesman, M.D.

15.

16.

17.

18.

19.

20.
21.
22.

23.

24.

25.

26.

27.

28.

Gottesman, M. M.: Workshop on mutation and gene transfer in somatic cells. Somaric Cell
Gener. 5: 665-671, 1979,

Gottesman, M. M. and Sobel, M.: Tumor promoters and Kirsten sarcoma virus increase
i:r;dlcssgs % % Sccrctcd glycoprotein by regulating levels of translatable mRNA. Cell 19:

Gottesman, M. M., LeCam, A., Bukowski, M., and Pastan, L.: Isolation of multiple classes
of mutants of CHO cells resistant to cyclic AMP. Somatic Cell Genet. 6. 45-61, 1980.

Cabral, F., Willingham, M. C., and Gottesman, M. M.: Ultrastructural localization to 10 nm
g;%mggts og gn insoluble 58K protein in cultured fibroblasts. J. Histochem. Cytochem. 28:
-662, 1980.

Cabral, F., Sobel, M. E., and Gottesman, M. M.: CHO mutants resistant to colchicine,
colcemid or griseofulvin have an altered beta-tubulin. Cell 20: 29-36, 1980. '

Milhaud, P. G., Davies, P. J. A., Pastan, 1., and Gottesman, M. M.: Regulation of
gggsglxgx%nﬁnasc activity in Chinese hamster ovary cells. Biochim. Biophys. Acta 630: 476-
, 1980.

Milhaud, P., Yamada, K. M., and Gottesman, M. M.: Sodium butyrate affects expression
of fibronectdn in CHO cells: specific increase in antibody-complement-mediated cytotoxicity.
J. Cell. Physiol. 104: 163-170, 1980.

LeCam, A., Gottesman, M. M., and Pastan, L.; -Mcchanism of cyclic AMP effect on nutrient

- transport in Chinese hamster ovary cells: a genetic approach. J. Biol. Chem. 255: 8103- .

8108, 1980.

Gottesman, M. M.: Genetic approaches to cyclic AMP effects in cultured mammalian cells.
Cell 22: 329-330, 1980.

Singh, T. J., Roth, C., Gottesman, M. M.. and Pastan, I.: Characterization of cyclic AMP
resistant Chinese hamster ovary cell mutants lacking type I protein kinase. J. Biol. Chem.
256: 926-932, 1981.

LeCam, A., Nicolas, J. C,, Singh, T. J., Cabral, F., Pastan, I, and Gottesman, M. M.
Cyclic AMP-dependent phosphorylation in intact cells and in cell-free extracts from Chinese .
hamster ovary cells. Studies with wild-type and cyclic AMP-resistant mutants. J. Biol.
Chem. 256: 933-94], 1981.

Cabral, F., Gottesman, M. M., Zimmerman, S. B., and Steinert, P. M.: Intermediate
filaments from Chinese hamster ovary cells contain a single protein: Comparison with more
complex systems from baby hamster kidney and mouse epidermal cells. J. Biol. Chem.

256: 1428-143], 1981,

Gottesman, M. M. and Cabral, F.: Purification and characterization of a transformation
dependent protein secreted by cultured murine fibroblasts. Biochemisery 20: 1659-1665,

1981.

LeCam, A., Gottesman, M. M., and Pastan, I.: Glycogen synthetase activity in Chinese
hamster ovary cells. Studies with wild-type and mutant cells defectve in cyclic AMP-
dependent protein kinase. Biochim. Biophys. Acta 675: 94-100, 1981.



Michael M. Gottesman, M.D.

29.

30.

31

32.

33.

34,
35.

36.

-3

38.

39.

40.

41.

42.

Cabral, F., Gottesman, M. M., and Yuspa, S. H.: Induction of specific protein synthesis by
phorbol esters in mouse epidermal cell culture. Cancer Res. 41: 2025-2031, 1981.

Steinert, P. M., Idler, W. W., Cabral, F., Gottesman, M. M., and Goldman, R.D.: /n vitro
assembly of homopolymer and copolymer filaments from intermediate filament subunits of
muscle and fibroblastic cells. Proc. Nail. Acad. Sci. USA 78: 3692-3696, 1981.

Gottesman, M. M., Singh, T., LeCam, A., Roth, C., Nicolas, J. C., Cabral, F., and
Pastan, I.: Cyclic AMP-dependent phosphorylations in cultured fibroblasts: A Genetic
Approach. 1981. Cold Spring Harbor Conferences on Cell Proliferation 8: 195-209, 1981.

Cabral, F., Abraham, I., and Gottesman, M. M.: Isolation of a taxol-resistant Chinese
ggrsnsstzg glvarg 8ccll mutant with an alteration in a-tubulin. Proc. Natl. Acad. Sci. USA 78:
- , 1981,

Gottesman, M. M. and Yuspa, S. H.: Tumor promoters induce the synthesis of a secreted
glycgpgotcignsby mouse skin and cultured primary mouse epidermal cells. Carcinogenesis 2:
971-976, 1981. '

Abraham, [, Tyagi, J. S., and Gottesman, M. M.: Transfer of genes to Chinese hamster
ovary cells by DNA-mediated transformation. Somatic Cell Genet. 8: 23-39, 1982.

Roth, C., Pastan, I., and Gottesman, M. M.: ‘Rous sarcoma virus transformed cells are
resistant to cyclic AMP. J. Cell. Physiol. 111: 42-48, 1982.

Cabral, F., Abraham, I, and Gottesman, M. M.: Rl:vcnants 6f a CHO cell mutant with an
altered B-tubulin:. evidence that the altered tubulin confers both colcemid resistance and
temperature sensitvity on the cell. Mol. Cell. Biol. 2: 720-729, 1982.

Pastan, I. H., Willingham, M. C., de Crombrugghe, B., and Goitesman, M. M.: Aging and
cancer: Cyclic 3',5'-adenosine monophosphate and altered gene activity. Natl. Cancer Inst.
Monogr. 60: 7-15, 1982,

Scher, C. D., Hendrickson, S. L., Whipple, A. P., Gottesman, M. M., and Pledger, W. J.
Constitutive synthesis by a tumorigenic cell line of proteins modulated by platelet-derived
growth factor. Cold Spring Harbor Conferences on Cell Proliferation 9: 289-303, 1982.

Sahagian, G. G. and Gottesman, M. M.: The predominant secreted protein of transformed
murine fibroblasts carries the lysosomal mannose 6-phosphate recognition marker. J. Biol.
Chem. 257. 11145-11150, 1982,

Lichd, U. and Gottesman, M. M.: Genetc evidence that a phorbol ester tumor promoter
stimulates omithine decarboxylase activity by a pathway that is independent of cyclic AMP-
dependent protein kinases in CHO cells. J. Cell. Physiol. 113: 433-439, 1982.

Banerjee, D. K., Baksi, K., and Gottesman, M. M.: Genetic evidence that action of cCAMP-
dependent protein kinase is not an obligatory step for antiviral and antiproliferative effects of
human interferon in Chinese hamster ovary cells. Virology 129: 230-238, 1983. )

Abraham, 1., Marcus, M. Cabral, F., and Gottesman, M. M.: Mutations in a-and p-tubulin
affect spindle formation in Chinese hamster ovary cells. J. Cell Biol. 97: 1055-106l, 1983.



Michael M. Gottesman, M.D. : 7

43.

44,

45.

46.

47.

48.

49,
50.
51.

- and Cell Growth. Plenum Press, pp. 143-154, 1984.
52.

53.

54.

35.

Gottesman, M. M.: Using mutants to study cyclic AMP dependent protein kinase. In
Corbin, J. and Hardman, J. (Eds.): Methods in Enzymology, Vol. 99, Academic Press,
New York, pp. 197-206, 1983.

Gottesman, M. M,, Roth, C., Leitschuh, M., Richert, N., and Pastan, I.: Genetic and
biochcmical analysis of cyclic AMP effects in transformed cells. In Scolnick, E. and
Levine, A. (Eds.): Tumor Viruses and Differentiation. Alan R. Liss, New York,

pp. 365-380, 1983. -

Roth, C,, Richen, N, Pastan, I. and Gottesman, M. M.: Cyclic AMP treatment of Rous
sarcoma virus transformed CHO cells increases phosphorylation of pp60src and increases
pp60sre kinase activity. J. Biol. Chem. 258: 10468-10479, 1983.

Abraham, I. and Gottesman, M. M.: Gene transfer in CHO cells. In Pearson, M. L., and
?;esmberg, N. L. (Eds.): Gene Transfer and Cancer. Raven Press, New York, pp. 31-35,
4,

Akiyama, S-i., Gottesman, M. M., Hanover, J.A., FitzGerald, D.J., Willingham, M. C,,
and Pastan, I.: Verapamil enhances the toxicity of conjugates of epidermal growth factor
with Pseudomonas exotoxin and antitransferrin receptor with Pseudomonas exotoxin. J.
Cell. Physiol. 120: 271-279, 1984,

Hochman, J., Levy, E., Mador, N., Gottesman, M. M., Shearer, G. M., and Okon, E.:
lCzcgzadlzlesssivcngcss is related to tumorigenicity in malignant lymphoid cells. J. Cell Biol. 99:
-1288, 1984, o oL

Gottesman, M. M., Roth, C., Viahakis, G., and Pastan, I.: Cholera toxin stimulates tumor
formation by rous sarcoma virus-transformed cells. Mol. Cell. Biol. 4: 2639-2642, 1984.

Gal, S., Willingham, M. C., and Gottesman, M:M.: Processing and lysosomal localization
og a glycoprotein whose secretion is transformation-dependent. J. Cell Biol. 100: 535-544,
1985.

Gottesman, M. M., Roth, C., and Vlahakis, G.: Genetic analysis of cyclicAMP response in
cultured cells. In Bolis, L., Vemna, R., and Frati, L. (Eds.): Hormones, Biomembranes

Akiyama, S$-i., Seth, P., Pirker, R., FitzGerald, D., Gottesman, M.M., and Pastan, L.:
Potentation of the cytotoxic activity of antibody-toxin conjugates. Cancer Res. 45: 1005-

1007, 1985. o

Doherty, P., Hua, L., Liau, G., Gal, S., Graham, D., Sobel, M., and Gottesman, M. M.:
Malignant transformation and tumor promoter treatment increase levels of a transcript for a

" secreted glycoprotein. Mol. Cell. Biol. 5: 466-473, 198S.

Cabral, F., Schibler, M., Abraham, L., Whitfield, C., Kuriyama, R., McClurkin, C.,
Mackensen, S., and Gottesman, M.M.: Genetic analysis of microtubule function in CHO
cells. In Borisy, G., Cleveland, D., and Murphy, D. (Eds.): Molecular Biology of the
Cytoskeleton. Cold Spring Harbor Laboratory, New York, pp. 305-317, 1985.

Akiyama, S-i., Fojo, A., Hanover, J. A,, Pastan, 1., and Gottesman, M. M.: Isolation and
genetic characterization of human KB cell lines resistant to multiple drugs. Somaric Cell
Mol. Genet. 11: 117-126, 1985. :



Michael M. Gottesman, M.D.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Gottesman, M. M.: (Ed.): Molecular Cell Genetics: The Chinese Hamster Cell. Wiley-
Interscience, Inc., New York, 1985, 932 pp.

Gottesman, M. M.: Genetics of cyclic-AMP-dependent protein kinases. In
Gottesman, M.M. (Ed.): Molecular Cell Genetics: The Chinese Hamster Cell. Wiley-
Interscience, Inc., New York, pp. 711-743, 1985.

Gottesman, M. M.: Growth profacrtics of Chinese hamster ow}ary (CHO) cells. In
Gontesman, M. M. (Ed.): Molecular Cell Genetics: The Chinese Hamster Cell. Wiley-
Interscience, Inc., New York, pp. 139-154, 1985.

Gottesman, M. M.: Lineages of Chinese hamster cell lines. In Gottesman, M.M.: (Ed.):
Molecular Cell Genetics: The Chinese Hamster Cell. Wiley-Interscience, Inc., New York,
pp. 883-885, 1985.

Gottesman, M. M.: Chinese hamster cell mutants. In Gottesman, M. M. (Ed.): Molecular
ggél G;réérics: The Chinese Hamster Cell. Wiley-Interscience, Inc., New York, pp. 887-
, 1985. :

Aszalos, A., Yang, G., and Gottesman, M. M.: "Depolymerization of microtubules increases
the motional freedom of molecular probes in cellular membranes. J. Cell Biol. 100: 1357-

1362, 1985.

Richert, N., Akiyama, S-i., Shen, D-w., Gottesman, M. M., and Pastan, I.: Multiply drug
resistant human KB carcinoma cells have decreased amounts of a 75 and kDa and a 72 kDa
glycoprotein. Proc. Nail. Acad. Sci. USA 82: 2330-2333, 1985.

‘Kuriyama, R., Boﬁsy,‘G. G., Binder, L. L., and Gottesman, M. M.: Tubulin composition

and microtubule nucleation of a griseofulvin-resistant Chinese hamster ovary cell mutant with
abnormal spindles: Exp. Cell Res. 160: 527-539, 1985. -

Fojo, A., Akiyama, S.-i., Gottesman, M. M., and Pastan, I.: Reduced drug accumulation in
multiply drug-resistant Human KB carcinoma cell lines. Cancer Res. 45: 3002-3007,

198S.

Singh, T. J., Hochman, J., Vemna, R., Chapman, M., Abraham, I., Pastan, I. H., and
Gottesman, M. M.: Characterization of a cyclic AMP resistant Chinese hamster ovary cell
mutant containing both wild-type and mutant species of rype I regulatory subunit of cyclic
AMP-dependent protein kinase. J. Biol. Chem. 260: 13927-13933, 1985.

Abraham, I, Brill, S., Hyde, J., Fleischmann, R., Chapman, M., and Gottesman, M. M.
DNA-mediated gene transfer of a mutant regulatory subunit of cAMP-dependent protein
kinase. J. Biol. Chem. 260: 13934-13940, 1985.

Frick, K. K., Doherty, P. J., Gottesman, M. M., and Scher, C. D.: Regulation of the
transcript for a lysosomal protein: evidence for a PDGF-modulated gene program. Mol.
Cell. Biol. 5: 2582-2589, 1985.

Fojo, A. T., Whang-Peng, J., Gottesman, M. M., and Pastan I.: Amplification of DNA
sequences in human multdrug-resistant KB carcinoma cells. Proc. Natl. Acad. Sci. USA

82. 7661-7665, 1985.



Michael M. Gottesman, M.D.

69.

70.

71.

72.

73.

74.

15..
‘ mgcsrrébranc vesicles from multidrug resistant KB cells. J. Biol. Chem. 261: 7921-7928,
1986. '

76.

77.

@'o)

9

80.

Rabin, M. S., Dohenty, P. J., and Gottesman, M. M.: The tumor promoter TPA induces a
program of altered gene expression similar to that induced by PDGF and transforming
oncogenes. Proc. Natl. Acad. Sci. USA 83: 357-360, 1986.

Gal, S. and Gottesman, M. M.: The major excreted protein of ransformed fibroblasts is an
activable acid protease. J. Biol. Chem. 261: 1760-1765, 1986.

Gottesman, M. M.: [Book Review: Mammalian Cell Genetics, (Ed. Martin L. Hooper)

John Wiley and Sons, New York, NY]. Trends in Biochemical Sciences. International

glnif; of of Biochemistry and Elsevier SciencePublishers B.V., The Netherlands, Vol. 11,
: 121-122, 1986. '

Abraham, I, Brill, J., Chapman, M., Hyde, J., and Gottesman, M. M.: DNA-mediated
transfer of CAMP resistance to CHO cells. J. Cell. Physiol. 127: 89-94, 1986.

Whitfield, C., Abraham, I., Ascherman, D., and Gottesman, M. M.: Transfer and
amplification of a mutant B-tubulin gene results in colcemid dependence: use of the
transformant to demonstrate regulaton of p-tubulin subunit levels by protein degradation.
Mol. Cell. Biol. 6: 1422-1429, 1986. .

Shen, D-w., Fojo, A., Chin, J. E., Roninson, L. B., Richert, N., Pastan, L.,
Gottesman, M. M.: Human multidrug resistant cell lines: increased mdrl expression can
precede gene amplificatdon. Science 232: 643-645, 1986.

Comwell, M. M., Gottesman, M. M., and Pastan, I.: Increased vinblastine binding to

Comwell, M. M., Safa, A. R., Felsted, R. L., Gottesman, M. M., and Pastan, [.:

Membrane. vesicles from mulddrug-resistant human cancer cells contain a specific

530-170 kDa protein detected by photoaffinity labeling. Proc. Natl. Acad. Sci. USA 83:
47-3850, 1986.

Roninson, I. B., Chin, J. E., Choi, K., Gros, P., Housman, D. E., Fojo, A.,
Shen, D-w., Gottesman, M. M., and Pastan, I.: Isolation of human mdr DNA sequences
amplified in multidrug-resistant KB carcinoma cells. Proc. Natl. Acad. Sci. USA 83: 4538-

4542, 1986.

Shen, D-w., Cardarelli, C., Hwang, J., Comwell, M., Richert, N., Ishii, S., Pastan, L.,
and Gottesman, M. M.: Multiple drug resistant human KB carcinoma cells independently
selected for high-level resistance to colchicine, Adriamycin or vinblastine show changes in
expression of specific proteins. J. Biol. Chem. 261: 7762-7770, 1986.

Shen, D-w., Fojo, A., Roninson, I. B., Soffir, R., Pastan, L., and Gottesman, M. M.:
Multidrug resistance of DNA-mediated transformants is linked to transfer of the human mdr1

gene. Mol. Cell. Biol. 6: 4039-4045, 1986.

Gal, S. and Gottesman, M. M.: The major excreted protein (MEP) of transformed mouse
cells and cathepsin L have similar protease specificity. Biochem. Biophys. Res. Commun.
139: 156-162, 1986.

[$0]



Michael M. Gottesman, M.D.

81.

83.

84,

86.

87.

Aszalos, A., Gottesman, M. M., and Damjanovich, S.: Depolymerization of microtubules
increases motional freedom of lipid and protein probes in the cellular membrane and alters
plasma mcn)branc potental. In Damijanovich, S., Kelet, T., and Trén, L. Eds.): Dynamics
of Biochemicai Systems. Debrecen, Hungary, 1986, pp. 443-459.

. Abraham, I, Dion, R. L., Duanmu, C., Gottesman. M. M., and Hamel, E.: 2.4-

Dichlorobenzyl thiocyanate, an anumitotic agent that alters microtubule morphology. Proc.
Natl. Acad. Sci. USA 83: 6839-6843,1986.

Aszalos, A., Damjanovich, S., and Gottesman, M. M.: Depolymerization of microtubules .
alters plasma membrane potential and affects the motional freedom of membrane proteins.
Biochemistry 25: 5804-5809, 1986.

Chen, C-j., Chin, J. E., Ueda, K., Clark, D., Pastan, 1., Gottesman, M. M., and
Roninson, 1. B.: Intenal duplication and homology with bacterial transport proteins in the
mdr1 (P-glycoprotein) gene from multidrug-resistant human cells. Cell 47: 381-389, 1986.

Fojo, A., Lebo, R., Shimizu, N., Chin, J. E., Roninson, I., Merlino, G. T.,
Gottesman, M. M., and Pastan, [.: Localization of multidrug resistance-associated DNA
sequences to human chromosome 7. Somatic Cell Mol. Genet. 12: 415-420, 1986.

Willingham, M. C, Comwell, M. M., Cardarelli, C. O., Gottesman, M. M., and Pastan, I.:
Single cell analysis of daunomycin uptake and efflux in multidrug resistant and sensitive KB
cells: effect of verapamil and other drugs. Cancer Res. 46: 5941-5946, 1986.

Gottesman, M. M. and Fleischmann, R.: The role of cAMP in regulating tumor cell growth.
Varmus, H. and Bishop, M. (Eds.): Cancer Surveys, Biochemical Mechanisms of
Oncogere Activity:” Proteins Encoded by Oncogenes, Vol. 5, No. 2. Imperial Cancer
Research Fund, Oxford University Press, Oxford, United Kingdom, pp. 291-308, 1986.

Ueda, K., Comnwell, M. M., Gottesman, M. M., Pastan, L., Roninson, L. B,, Ling, V.,
Riordan, J. R.: The mdr1 gene, responsible for multidrug-resistance, codes for
P-glycoprotein. Biochem. Biophys. Res. Comm. 141: 956-962, 1986.

Gottesman, M. M., Fleischmann, R., and Abraham, I.: Molecular genetic analysis of cyclic
amp-dependent protein kinase. In Goodridge, A.G. and Hanson, R.W. (Eds.): Metabolic
Regulation: Application of Recombinant DNA Techniques. Annals of the New York
Acadeé:y of Sciences, Vol. 478. New York, New York Academy of Sciences, 1986,

pp. 162-174,

Ueda, K., Clark, D. P., Chen, C.-j., Roninson, 1. B., Gottesman, M. M., and
Pastan, L. H.: The human multidrug-resistance (mdrl) gene: cDNA cloning and
transcription initiation. J. Biol. Chem. 262: 505-508, 1987.

Fojo, A. T., Ueda, K., S'iamon. D. J., Poplack, D. G., Gottesman, M. M., and Pastan, L.
Expression of a multidrug-resistance gene in human tumors and tissues. Proc. Natl. Acad.

Sci. USA 84: 265-269, 1987.

Cornwell, M. M., Pastan, I, and Gottesman, M. M.: Centain calcium channel blockers bind
specifically to multidrug resistant human KB carcinoma membrane vesicles and inhibit drug
binding 10 P-glycoprotein, J. Biol.Chem. 262: 2166-2170, 1987.



Michael M. Gottesman, M.D. . 11

93,

94.

g5,

96.

97.

98.

99.

103.

104.
105.

106.

Lyall, R. M., Hwang, J., Cardarelli, C., FitzGerald, D., Akiyama, S-i., Gottesman, M. M.
Pastan, I.: Isoladon of human KB cell lines resistant to epidermal growth factor-
Pseudomonas exotoxin conjugates. Cancer Res. 47: 2961-2966, 1987.

FitzGerald, D. J., Willingham, M. C., Cardarelli, C. O., Hamada, H., Tsuruo, T.,
Gottesman, M. M., and Pastan, I.: A monoclonal antibody-Pseudomonas toxin conjugate
thast specifically kills mulddrug-resistant cells. Proc. Nail. Acad. Sci. USA 84: 4288-4292,
1987. .

Pastan, I. and Gottesman, M. M.: The problem of multidrug resistance in human cancer. .
N.Engl.J. Med. 316: 1388-1393, 1987.

Ueda, K., Cardarelli, C., Gottesman, M. M., and Pastan, L.: Expression of a full-length
cDNA for the human "MDR1" (P-glycoprotein) gene confers multidrug resistance to
cl:glsc:;licinc, doxorubicin, and vinblastine. Proc. Nail. Acad. Sci. USA 84: 3004-3008,

Thorgeirsson, S. S., Huber, B. E., Sorrell, S., Fojo, A., Pastan, 1., and
Gottesman, M. M.:- Expression of the multidrug-resistance gene in hepatocarcinogenesis and
regenerating rat liver. Science 236: 1120-1122, 1987.

Cornwell, M. M.; Tsuruo, T., Gottesman, M: M., and Pastan, I.: ATP-binding properties
of P-glycoprotein from multidrug resistant KB cells. FASEBJ. 1: 51-54, 1987.

Gottesman, M. M., Pastan, 1., Akiyama, S-i., Fojo, A. T., Shen, D-w,, Ueda, K.,

Clark, D. P., Cardarelli, C. O., Richert, N. D., Willingham, M. C., Comwell, M. M.,

Chin, J. E., Chen, C-j., Choi, K., Soffir, R., and Roninson, I. B.: Expression, -
amplification and transfér of DNA sequences associated with multidrug-resistance. In Tew,
K. and Woolley, P. (Eds.): Mechanisms of Drug Resistance in Neoplastic Cells, 1986

- Bristol-Myers Symposium on Cancer Research, Academic Press, Inc.; New York, pp. 243-

257, 1987.

. Troen, B. R., Gal, S., and Gottesman, M. M.: Sequence and expression of the cDNA for

MEP (major excreted protein), a transformation-regulated secreted cathepsin. Biochem. J.
(London) 246: 731-735, 1987.

. Fojo, A., Cornwell, M. M., Cardarelli, C. O., Clark, D. P, Richert, N., Shen, D-w.,

Ueda, K., Willingham, M. C., Gottesman, M. M., and Pastan, I.: Molecular biology of
drug resistance. Breast Cancer Res.Treat. (The Hague) 9: 5-15, 1987.

. Abraham, I., Hunter, R., Sampson, K., Smith, S., Gottesman, M. M., and Mayo, J.:

cAMP dependent protein kinase regulates sensitivity of cells to multiple drugs. Mol. Cell.
Biol. 7: 3098-3106, 1987.

Gottesman, M. M. (Ed.): Molecular Genetics of Mammalian Cells, Methods Enzymol. 151:
Academic Press, Inc., New York, NY, 1987, 609 pp.

Gottesman, M. M.: Chinese Hamster Ovary Cells. Methods Enzymol. 151: 3-8, 1987.

Gottesman, M. M.: Drug resistant mutants: sciccu’on and dominance analysis. Methods
Enzymol. 151: 113-121, 1987.

Gottesman, M. M.: Strategies for isolation of mutant genes. Methods Enzymol. 151: 329-
333, 1987.



Michael M. Gottesman, M.D.

107.

108.

109.

113.

114,

115.

116.

118.

119,

Willingham, M. C., Richert, N. D., Comwell, M. M., Tsuruo, T., Hamada, H.,
Gottesman, M. M., and Pastan, I.: Immunocytochemical localization of P170 at the plasma
membrane of multidrug-resistant human cells. J. Histochem. Cytockem. 35: 1451-1456,
1987.

Fojo, A. T., Shen, D-w., Pastan, I., and Gottesman, M. M: Instrinsic drug resistance in_
human kidney cancer is associated with expression of a human multidrug-resistance gene. J.
Clin. Oncol. 5: 1922-1927, 1987.

Hwang, K., Richert, N., Pastan, I., and Gottesman, M. M.: Mutant KB cells with
cliggmla;:d 1:'.9(;1; receptor expression: biochemical characterization. J. Cell. Physiol. 133:
-134, 1987.

. Ueda, K., Pastan, 1., and Gottesman, M. M.: Isolation and sequence ofthe promoter region

of the human multidrug-resistance (P-glycoprotein) gene. J. Biol. Chem. 262: 17432-
17436, 1987.

. Herschman, M., Gottesman, M. M., and Cantley, L.: Workshop: The use of genetic

variants to find genes for growth and transformation. UCLA Symposium on Molecular and
Cellular Biology, Vol. 58. Alan R. Liss, Inc., New York, NY, 1987, pp. 311-312.

. Thiebaut, F. Tsuruo, T., Hamada, H., Gottesman, M. M., Pastan, I., Willingham, M. C.:

Cellular localizaton of the multidrug resistance gene product P-glycoprotein in normal human
tissues. Proc. Natl, Acad. Sci. USA 84: 7735-7738, 1987.

Troen, B. R., Ascherman, D., Atlas, D., and Gottesman, M. M.: Cloning and expression of
the gene for.the major.excreted protein of transformed mouse fibroblasts. J. Biol. Chem. -
263: 254-261, 1988.

Gottesman, M. M. and Pastan, L.: Resistance to multiple chemotherapeutic agents in human
cancer cells. Trends Pharmacol. Sci. 9: 54-58, 1988.

Mason, R. W, Gal,, S., and Gottesman, M. M.: The identification of the major excreted:
protein (MEP) from a transformed mouse fibroblast cell line as a catalytically active precursor
form of cathepsin L. Biochem.J. (London) 248: 449-454, 1988.

Akiyama, S-i., Comwell, M. M., Kuwano, M., Pastan, I., and Gottesman, M. M.: Most
drugs that reverse multidrug resistance also inhibit photoaffinity labeling of P-glycoprotein
by a vinblastine analog. Mol. Pharmacol. 33: 144-147, 1988,

. Chabner, B. A. and Gottesman, M. M.: Multidrug resistance in cancer chemotherapy.

\%;:élslam Guy Foundation Think Tank meeting report. J. Nazl. Cancer Inst. 80: 391-394,
1988.

Horio, M., Gottesman, M. M., and Pastan, I.: ATP-dependent transport of vinblastine in
vesicles from human multidrug-resistant cells. Proc. Natl. Acad. Sci. USA 85: 3580-3584,

1988.

Gal, S., and Gottesman, M. M.: Isolation and sequence of a cDNA for human
procathepsin L. Biochem.J. (London) 253: 303-306, 1988.



Michael M. Gottesman, M.D.

120.

122.

123.

124,

125.

Pastan, 1., Gottesman, M. M., Ueda, K., Lovelace, E., Rutherford, A.V., and
Willingham, M. C.: A retrovirus carrying an MDR1 ¢cDNA confers multidrug resistance and
polarized expression of P-glycoprotein in MDCK cells. Proc. Natl. Acad. Sci. USA 85:
4486-4490, 1988.

. Kikehi, Y., Kanamaru, H., Yoshida, O., Ohkubo, H., Nakanishi, S., Gottesman, M, M.,

and Pastan, [.: Measurement of multidrug-resistance messenger RNA in urogenital cancers;
elevated expression in renal cell carcinoma is associated with intrinsic drug resistance. J.
Urol. 139: 862-865, 1988. ‘

McCoy, K., Gal. S., Schwartz, R. H., and Gottesman, M. M.: An acid protease secreted
llaz gléansformcd cells interferes with antigen processing. J. Cell Biol. 106: 1879-1884,

Shen, D-w., Pastan, 1., and Gottesman, M. M.: /n situ hybridization analysis of acquisition
and loss of the human mulddrug-resistance gene. Cancer Res. 48: 4334-4339, 1988.

Amano, F., Gottesman, M. M., and Pastan, I.: Epidermal growth factor-dependent growth
of human KB cells in a defined medium and altered growth factor requirements of KB
rsn(;xgtamé 8r¢g:sistant to EGF-Pseudomonas exotoxin conjugates. J. Cell. Physiol. 135: 502-

, 1988,

Kane, S. E., Troen, B. R,, Gal, S., Ueda, K., Pastan, I., and Gottesman, M. M.: Use of a
cloned multidrug-resistance gene for co-amplification and overproduction of MEP, a

- ransformation-regulated secreted acid protease. Mol. Cell.-Biol. 8: 3316-3321,.1988.

128.

129.

130.

131.

132.

.-Gottesman, M. M. and Pastan, I.: The multidrug-transporter, a double-edged sword.

J. Biol. Chem. 263: 12163-12166, 1988.

. Pastan, I. and Gottesman, M. M.; Molecular biology of multdrug resistance in human cells.

In De Vita, V. T., Hellman, S., and Rosenberg, S. A. (Eds.): Important Advances in
Oncology. New York, J. B. Lippincott, Co., 1988, pp. 3-16.

Amano, F., Pastan, L., and Gottesman, M. M.: Genetic chax;actcrization of human KB cell
lines resistant to epidermal growth factor: Pseudomonas exotoxin conjugates. J. Cell.
Physiol. 135: 527-532, 1988.

Roninson, . B., Shen, D-w., Chin, J. E., Choi, K., Fojo, A., Soffir, R., Richert, N.,
Gros, P., Housman, D. E., Gottesman, M. M., and Pastan, I.: Multidrug resistance in
human cells: the role of the mdrl gene. ICN-UCLA Symposium, Cellular and Molecular
Biology of Tumors and Potential Clinical Applications. New York, Alan R. Liss, Inc.,
1988, pp. 287-296.

Richert, N. D., Aldwin, L., Nitecki, D., Gottesman, M. M., and Pastan, I.: Stability and
covalent modification of P-glycoprotein in multidrug-resistant KB cells. Biochemistry 27:

7607-7613, 1988.

Gottesman, M. M.: Multidrug-resistance during chemical carcinogenesis: a mechanism
revealed? J. Natl. Cancer Inst., 80: 1352-1353, 1988.

Ueda, K., Gottesman, M. M., and Pastan, I.: Transcriptional regulation of human MDRI
gene. In K. Kimura et al. (Eds.): Cancer Chemotherapy: Challenges for the Future.
Vol. 3, Excerpta Medica, Tokyo, 1988, pp. 39-42.

13



Michael M. Gottesman, M.D.

133,

134,

135.

136.

137.
138.

139,
140.

141.

142,

143.

Yoshimoto, K., Iwahana, H., Yokogoshi, Y., Saito S ., Shiraishi, M., Sekiya, T.,
Gottesman , M. M., Pastan, I.: A polymorphic HindIII site within the human multidrug
resistance gene | (MDR1). Nucleiz Acids Res., 16: 11850, 1988.

Goldstein L. J., Galski, H., Fojo, A., Willingham, M., Lai, S.-L., Gazdar, A., Pirker, R.,
Green, A., Crist, W, Brodeur, G., Grant, C., Lieber, M., Cossman, J., Gottesman, M.
M., and Pastan, I.: Expression of a multidrug resistance gene in human cancers. J. Nail.

" Cancer Inst. 81: 116-124, 1989.

Thiebaut, F., Tsuruo, T., Hamada, H., Gottesman, M. M., Pastan, L., and
Willingham, M. C.: Immunohistochemical localization in normal tissues of different
epitopes in the multidrug transport protein, P170: evidence for localization in brain
capillaries and cross-reactivity of one antibody with a muscle protein. J. Histochem.
Cytochem. 37: 159-164, 1989.

Nogae, L., Kohno, K., Kikuchi, J., Kuwano, M., Akiyama, S-i., Kiue, A., Suzuki, K-i.,
Yoshida, Y., Cornwell, M. M., Pastan, I, and Gottesman, M. M.: Analysis of structural
features of dihydropyridine analogs needed to reverse multidrug-resistance and inhibit
photoaffinity labeling of P-glycoprotein. Biochem. Pharmacol. 38: 519-527, 1989.

Germann, U. A,, Gottesman, M. M., and Pastan, I.: Expression of a multidrug resistance-
adenosine deaminase fusion gene. J. Biol. Chem. 264: 7418-7424, 1989.

Gottesman, M. M. and Pastan, L.: Clinical trials of agents which reverse multidrug-
resistance. (Editorial) J. Clin. Oncol. 7: 409-411,1989. . : :

Kanamaru, H., Kakehi, Y., Yoshida, O., Nakanishi, S., Pastan, I., and Gottesman, M.

M.: MDR1 RNA levels in human renal cell carcinomas: correlation with grade and
prediction of reversal of doxorubicin resistance by quinidine in tumor explants. J. Natl.
Cancer Inst. 81: 844-849, 1989. C '

Konen, P. L., Currier, S. I., Rutherford, A. V., Gottesman, M. M., Pastan, I., and
Willingham, M. C.: The multidrug transporter: rapid modulation of efflux activity
monitored in single cells by the morphologic effects of vinblastine and daunomycin. J.
Histochem. Cytochem. 37: 1141-1145, 1989,

Lai, S.-L., Goldstein, L.J., Gottesman, M.M., Pastan, I., Tsai, C.-M., Johnson, B. E.,
Mulshine, J.L., Ihde, D.C., Kayser, K., and Gazdar, A.F.: MDR1 gene expression in
lung cancer tumors and cell lines. J. Natl. Cancer Inst., 81: 1144-1150, 1989. ,

Kioka, N., Tsubota, J. Kakehi, Y., Komano, T., Gottesman, M. M., Pastan, L., and
Ueda, K.: P-glycoprotein gene (MDR1) cDNA from human adrenal: normal
P-glycoprotein carries Gly!85 with an altered pattern of multidrug resistance. Biochem.
Biophys. Res. Commun. 162: 224-231, 1989.

Banker, D. E., Pastan, L., Gottesman, M. M., Herschman, H. R.: An epidermal growth
factor-ricin A chain (EGF-RTA)-resistant mutant and an epidermal growth factor-
Pseudomonas endotoxin (EGF-PE)-resistant mutant have distinct phenotypes.

J. Cell. Physiol. 139: 51-57, 1989.



Michael M. Gottesman, M.D.

144. Horio, M., Chin, K.-V., Currier, S. J., Goldenberg, S., Williams, C., Pastan, I,
Gottesman, M. M., and Handler, J.: Transepithelial transport of drugs by the muitidrug
transporter in cultured Madin-Darby canine kidney cell epithelia. J. Biol. Chem. 264:
14880-14884, 1559. '

145. Bruggemann, E. P., Germann, U. A., Gottesman, M. M., and Pastan, I.: Two different
regions of P-glycoprotein are photoaffinity labeled by azidopine. J. Biol. Chem. 264:
15483-15488, 1989. —

/fl:46 Kane, S. E. and Gottesman, M. M.: Multidrug resistance in the laboratory and clinic.
Cancer Cells [Meeting Review] 1: 33-36, 1989.

147. Bourhis, J., Goldstein, L. J., Riou, G., Pastan, I., Gottesman, M. M., and Bénard, J.:
Expression of a human multidrug resistance gene in ovarian carcinomas. Cancer Res. 49:
5062-5065, 1989.

148. Pirker, R., Goldstein, L. J., Ludwig, H., Linkesch, W., Lechner, C., Gottesman, M. M.,
and Pastan, L: Expression of a multidrug resistance gene in blast crisis of chronic
myelogenous leukemia. Cancer Communications 1: 141-144, 1989.

149. Currier, S. J., Ueda, K., Willingham, M. C., Pastan, L., and Gottesman, M. M.: Deletion
ag% ;nscnion mutants of the multidrug transporter. J. Biol. Chem. 264: 14376-14381,
1989.

150, Gottesman, M. M., Goldstein, L. J., Bruggemann, E., Currier, S. J., Galski, H.,
-~—" Cardarelli, C., Thiebaut, F., Willingham, M.C., and Pastan, I.: Molecular diagnosis of
multidrug resistance. In Furth, M. and Greaves, M. (Eds.): Cancer Cells, Molecular
e Diag7r§o.§zg of Human Cancer.-Vol.-7, Cold Spring Harbor Press, New York, 1989,
pp. 75-80.

151. Smith, S. M., Kane, S. E., Gal, S., Mason, R. W., and Gottesman, M. M.: Glycosylation
of procathepsin L does not account for species molecular weight differences and is not
required for proteolytic activity. Biochem. J. (London) 262: 931-938, 1989.

152. Gottesman, M. M., Goldstein, L. J., Galski, H., and Pastan, I.: Multidrug-resistance in
human cancer. In Rich, M. A., Hager, J. C,, Keydar, 1. (Eds.): Breast Cancer: Progress in
Biology, Clinical Management and Prevention. Proceedings of the International Association
for Breast Cancer Research Conference, Tel-Aviv, Israel, March 1989, Kluwer Academic
Publishers, Boston, MA, 1989, pp. 117-123.

153. Galski, H., Sullivan, M., Willingham, M. C,, Chin, K.-V., Gottesman, M. M., Pastan, I,
" and Merlino, G. T.: Expression of a human multidrug-resistance cDNA (MDR1) in the bone
marrow of transgenic mice: resistance to daunomycin-induced leukopenia. Mol. Cell. Biol.

9: 4357-4363, 1989.

154. Smith, S. and Gottesman, M. M.: Activity and deletion analysis of recombinant human '

cathepsin L expressed in Escherichia coli. J. Biol. Chem. 264: 20487-20495, 1989.

155. Kane, S. E., Reinhard, D. H., Fordis, C. M., Pastan, 1., and Gottesman, M. M.: A new’
vector using the human multdrug resistance gene as a selectable marker enables
~ overcxpression of foreign genes in eukaryouc cells. Gene 84: 439-446, 1989.

15



Michael M. Gottesman, M.D. . 16

156.

L2
(9.}
~J

158.

159.

160.

161.

Gottesman, M. M. and Pastan, I.: A membrane protein that transports natural product
cytotoxic drugs. In Vemna, R. (Ed.).: Membrane Technology. Vol. 64. Ares-Serono
Symposia, Serona Symnosia Puhlications from Raven Press, Ltd. New York. New York,
pp. 81-87, 1989.

. Ueda, K., Yamano, Y.. Kioka, N., Kakehi, Y., Yoshida, O., Gottesman, M. M., Pastan,

I, and Komano, T.: Detection of multidrug resistance (MDR1) gene RNA expression in
l;tllgazan tgug;om by a sensitive ribonuclease protection assay. Jpn. J. Cancer Res. 80:-1127-
, 1989.

Goldstein, L. J., Fojo, A. T., Ueda, K., Crist, W., Green, A., Brodeur, G., Pastan, L., and
Gottesman, M. M.: Expression of the multidrug resistance, MDR1, gene in neuroblastomas.
J. Clin. Oncol. 8: 128-136, 1990.

Chin, K-V., Tanaka, S., Darlington, G., Pastan, ., and Gottesman, M. M.: Heat shock
and arsenite increase expression of the multidrug resistance (MDR1) gene in human renal
carcinoma cells. J. Biol. Chem. 265: 221-226, 1990.

Chen, C-j, Clark, D., Ueda, K., Pastan, I., Gottesman, M. M., and Roninson, I. B.:
Genomic organization of the human multidrug resistance (MDR1) gene and origin of
P-glycoproteins. J. Biol. Chem. 265: 506-514, 1990.

Tanaka, S., Currier, S. J., Bruggemann, E. P., Ueda, K., Germann, U. A, Pastan, I, and
Gottesman, M. M.: Use of recombinant P-glycoprotein fragments to produce antibodies to

~ the multidrug transporter. Biochem. Biophys. Res. Commun. 166: 180-186, 1990.

162.

163.

164.

165.

166.

167.

168.

Germann, U. A., Chin, K-V., Pastan, L, and Gottesman, M. M.: Retroviral transfer of a
chimeric multidrug resistance-adenosine deaminase gene. FASEB J. 4: 1501-1507, 1990.

Sato; H., Gottesman, M. M.; Goldstein, L. J., Pastan, L, Block, A. M., Sandberg, A. A.,
and Preisler, H. D.: Expression of the multidrug resistance gene in myeloid leukemias.
Leukemia Research 14: 11-21, 1990.

Raviv, Y., Pollard, H. B., Bruggemann, E. P., Pastan, L, and Gottesman, M. M.:
Photosensitized labeling of a functional multidrug transporter in living drug-resistant tumor
cells. J. Biol. Chem. 265: 3975-3980, 1990.

Marino, P. A., Gottesman, M. M., and Pastan, L.: Regulation of the multidrug resistance
gene in regenerating rat liver. Cell Growth & Differenriation 1: 57-62, 1990.

Van Lookeren Campagne, M. M., Wu, E., Fleischmann, R. D., Gottesman, M. M.,
Chason, K. W., and Kessin, R. H.: Cyclic AMP responses are blocked in mammalian cells
expressing the yeast low K cAMP-phosphodiesterase gene. J. Biol. Chem., 265: 5840-

5846, 1990.

Thiebaut, F., Currier, S. J., Whitaker, J., Haugland, R. P., Gottesman, M.M,, Pastan, I,
and Willingham, M. C.: Acitivity of the multidrug transporter results in alkalinization of a
cytosol: measurement of cytosolic pH by microinjection of a pH-sensitive dye. J.
Histochem. Cytochem. 38: 685-690, 1990.

Germann, U. A., Willingham, M. C,, Pastan, L, and Gottesman, M. M.: Expression of the
human multidrug transporter in insect cells by a recombinant baculovirus. Biochemistry 29:
2295-2303, 1990.



Michael M. Gottesman, M.D.

169.

170.

171.

172,

173.

174.

175.

177.

178.

179.

180.

181.

182.

Ford, J. M., Bruggemann, E. P., Pastan, 1., Gottesman, M. M., and Hait, W. N.: Cellular
and biochemical characterization of thioxanthenes for reversal of multidrug resistance in
human and murine cell lines. Cancer Res. 6: 1748-1756, 1990.

Abraham, L, Chin, K-V., Gottesman, M. M., Mayo, J. K., and Sampson, K. E.:

Transfection of a mutant rcgulator;. subunit gene of cAMP-dcpcndcnt protein kinase causes

1ln3c;cascd ﬁli;ug% sensitivity and decreased expression of P- glycoprotcm Exp. Cell Res. 189:
141

McLachlin, J. R., Eglitis, M. A., Ueda, K., Kantoff, P. W., Pastan, I. H., Anderson, W..
R., and Gottesman, M. M.: Expression of a human complementary DNA for the mulddrug
resistance gene in murine hematopoietic precursor cells with the use of retroviral gene
transfer. J. Natl. Cancer Inst. 82: 1260-1263, 1990.

Chin, K-V., Chauhan, S., Pastan, L, and Gottesman, M. M.: Regulation of mdr RNA
;cg;ls 1; 9r(;:sponsc to cytotoxxc drugs in rodent cells. Cell Growth & Differentiation 1: 361-
1

Gottesman, M. M. (Ed.): The Role of Proteases in Cancer, Vol 1, Issue 2, London: W, B.

Saunders Company, 1990, pp. 97-160.

Gottesman, M. M.: Introduction: Do proteases play a role in cancer? Seminars in Cancer
Biology (London). 1: 97-98, 1990.

Kane, S., and Gottesman, M. M.: The role of cathepsin L in malignant transformation.
Seminars in Cancer Biology (London) 1: 127-136, 1990.

. Kane, S. E., Pastan, L., and Gottesman, M. M.: Genetic basis of multidrug resistance of

tumor cclls. Review. J. Bioenerg. Bx'omembr. 22: 593-618. 1990.

Horio, M., Pastan, I, Gottesman, M. M., and Handler, J. S.: Transepithelial ransport of
vinblastine by kxdncy-dcnvcd cell lines. Applxcanon of a new kinetic model to estimate in
situ Km of the pump. Biochim. Biophys. Acta 1027: 116-122, 1990.

Schoenlein, P. V. and Gottesman, M. M.: Extrachromosomal DNA in human cancers.
(Editorial] J. Natl. Cancer Inst. 82: 1798-1800, 1990.

Hochman, J., Park, S. S., Lazarovici, P., Bergel, M., and Gottesman, M. M.: Monoclonal .

antibodies to immunogenic lymphoma cell variants displaying impaired neoplastic properties:
characterization and applications. J. Natl. Cancer Inst. 82: 1821-1826, 1990.

Galski, H., Merlino, G. T., Gottesman, M. M. and Ira Pastan: Expression of a human
mulndrug-msxstancc cDNA (MDR1) under the control of a f-actin promoter in transgenic
mice, In First, N. L. and Haseltine, F. P. (Eds.): Transgenic Animals, Butterworth
Publishers, Boston, MA, 1990, pp. 103-124,

Salminen, A. and Gottesman, M. M.: Inhibitor studies indicate that active cathepsin L is
probably essential to its own processing in cultured fibroblasts. Biochem. J.272: 39-44,

1990.

Sato, H., Preisler, H., Day, R., Raza, A., Larson, R., Browman, G., Goldberg, J.,
Vogler,R Grunwald H., Gonlxcb A, Bennctt,] Gottesman, M. M and Pastan. L:
MDR] transcript levels as an indication of resistant disease in acute non}ymphocyuc
leukemia. Br.J. Haematol. 75: 340-345, 1990.

17



Michael M. Gottesman, M.D. . 18

183.

184.

186.

187.

188.

189.

Sugawara, L, Kaji, T., Ueda, K., Pastan, 1., Gottesman, M. M., Nakane, P. K., Mori, S.:
In situ ]ocalx.zanon of the human multidrug-resistance gene mRNA using thymine-thymine
dimerized single-stranded cDNA. Jpn. J. Cancer Res. 81: 949-955, 1990.

Dickson, R. B. and Gottesman, M. M.: Understanding of the molecular basis of drug -
g%s_}stalngg% in cancer reveals new targets for chemotherapy. Trends Pharmacol. Sci. 11: 305-

Pastan, I. and Gottesman, M. M.: Drug resistance: biological warfare at the cellular level..
In Broder, S. (Ed.) Molecular Foundations of Oncology. Chapter 5. Baltimore, MD,
Williams and Wilkins, 1990, pp. 83-93.

Troen, B. R., Chauhan, S. S., Ray, D., and Gottesman, M. M.: Downstream sequences
mediate induction of the mouse cathepsin L promoter by phorbol esters. Cell Growth and
Differentation 2:23-31, 1991.

Mickisch, G., Merlino, G. T., Galski, H., Gottesman, M. M., and Pastan, I.: Transgenic
mice that express the human multidrug resistance gene in bone marrow enable a rapid
isdselnu{igcga:lon of agents that reverse drug resistance. Proc. Natl. Acad. Sci. USA 88: 547-

Roninson, L. B,, Pastan, L., and Gottesman, M. M.: Isolation and characterization of the
human MDR (P-glycoprotein) genes. In Roninson, 1.-B. (Ed.): Molecular and Cellular
Biology of Mulridrug Resistance in Tumor Cells. Chapter 4. Plenum Publishing
Corporation, New York , 1991, pp. 91-106.

Comnwell, M.M., Pastan, I, and Gottesman, M.M.: Binding of drugs and ATP by P-
glycoprotein and transport of drugs by vesicles from human multidrug-resistant cells. In

- Roninson; L. B. (Ed.): Molecular and Cellular Biology of Multidrug Resistance in Tumor

190.

191.

192,

193.

194,

Cells. Chapter 11. Plenum Publishing Corporation, New York , 1991, pp. 279-289.

Gottesman, M. M., Willingham, M. C., Thiebaut, F., and Pastan, I.: Expression of the
MDR1 gene in normal human tissues. In Roninson, I. B. (Ed.): Molecular and Cellular
Biology of Multidrug Resistance in Tumor Cell. Chapter 14. New York, Plenum
Publishing Corporation, 1991, pp. 279-289. '

Gottesman, M. M., Goldstein L. J., Fojo, A., Galski, H., and Pastan, I.: Expression of the
multdrug-resistance gene in human cancer. In Roninson, L. B. (Ed.): Molecular and
Cellular Biology of Mulridrug Resistance in Tumor Cells. Chapter 15. New York, Plenum
Publishing Corporation, 1991, pp. 291-301.

Bruggemann, E. P., Chaudhary, V., Gottesman, M. M., and Pastan, I.: Pseudomonas
exotoxin fusion proteins are potent immunogens for raising antibodies against
P-glycoprotein. Biotechniques 10: 202-209, 1991.

Chauhan, S. S., Goldstein, L. J., and Gottesman, M. M.: Expression of cathepsin L in
human tumors. Cancer Res. 51: 1478-1481, 1991.

Horio, M., Lovelace, E., Pastan, L, and Gottesman, M. M.: Agents which reverse _
multidrug-resistance are inhibitors of 3H-vinblastine transport by isolated vesicles. Biochim.
Biophys. Acta 1061: 106-110, 1991.



Michael M. Gottesman, M.D.

ass,
196.
198.

199.

200.

_201..

202.

&)

@

206.

Pgstan. I. and Gottesman, M. M.: Multidrug resistance. Ann. Rev. Med. 42: 277-286,
1991.

Padmanabhan, R., Tsuruo, T., Kane, S., Willingham, M., Howard, B., Gottesman, M.M.,
and Pastan, [.. Magnedc affinity cell sorting of human mulidrug-resistant cells. J. Naul.
Cancer Inst. 83: 565-569, 1991.

Shen, D.-W., Lu, Y.-G., Chin, K.-V., Pastan, I., and Gottesman, M. M.: Human
hepatocellular carcinoma cell lines exhibit multidrug resistance unrelated to MDR1 gene
expression. J. Cell Science 98: 317-322, 1991.

Kaplan, O., Jaroszewski, J. W., Clarke, R., Fairchild, C. R., Schoenlein, P., Goldenberg,

S., Gottesman, M. M., and Cohen, J.-S.: The multidrug resistance phenotype: 3'P NMR
characterization and 2-deoxyglucose toxicity. Cancer Res.51: 1638-1644, 1991.

Salminen, A., Elson, H. F., Mickley, L. A., Fojo, A. T., Gottesman, M. M.: Implantation
of recombinant rat myocytes into adult skeletal muscle: a potential gene therapy. Human
Gene Therapy. 2: 15-26, 1991. '

Cenciarelli, C., Curier, S. J., Willingham, M. C., Thiebaut, F., Germann, U. A.,
Rutherford, A. V., Gottesman, M. M., Barca, S., Tombési, M., Morrone, S., Santoni, A.,
Marianti, M., Ramoni, C., Dupuis, M. L., and Cianfriglia, M.: Characterization by somatic
cell genetics of a monoclonal antibody to the MDR1 gene product (P-glycoprotein):
determination of P-glycoprotein expression in multi-drug resistant KB and CEM cell
variants.. /nt. J. Cancer 47: 533-543,1991. . . . e :

Howard, P., Day, K. H., Kim, K. E., Richardson, J., Thomas, J.,.Abraham, L,
Fleischmann, R. D., Gottesman, M. M., and Maurer, R. A.: Decreased catalytic subunit
mRNA levels and altered catalytic subunit mRNA structure in a cAMP-resistant Chinese
hamster ovary cell line. J. Biol. Chem. 266: 10189-10195, 1991.

Pastan, L., Willingham, M. C., and Gottesman, M. M.: Molecular manipulations of the
multidrug transporter: a new role for transgenic mice. FASEB J. 5: 2523-2528, 1991.

Mickisch, G. H., Pastan, ., Gottesman, M. M.: Multidrug resistant transgenic mice as a
novel pharmacologic tool. BioEssays 13: 381-387, 1991.

Gottesman, M. M. and Pastan, I.: The multidrug resistance (MDR1) gene as a selectable
marker imgene therapy. In Cohen-Haguenauer, O. and Boiron, M. (Eds.): Hwnan Gene
Transferr.rg\":a"m INSERM/John Libbey Eurotext, Lid., 1991, pp. 185-191.

Pearson, J. W., Fogler, W. E,, Volker, K., Usui, N., Goldenberg, S. K., Gruys, E.,
Riggs, C. W., Komschlies, K., Wiltrout, R. H., Tsuruo, T., Pastan, L., Gottesman, M. M.,
and Longo, D. L.: /n vivo administration of MRK-16 monoclonal antibody reverses drug
resistance in a human colon cancer xenograft expressing the MDR1 ¢cDNA. J. Natl. Cancer

Inst. [Report] 83: 1386-1391, 1991.

Reddy, P. G., Graham, G. M., Data, S., Guarini, L., Moulton, T. A., Jiang, H.,
Gottesman, M. M., Ferrone, S., and Fisher, P.: Effect of recombinant fibroblast interferon
and recombinant immune interferon on growth and the antigenic phenotype of multidrug-
resistant human glioblastoma multiforme cells. J. Natl. Cancer Inst. 83: 1307-1315, 1991.

19



Mich

207.

208.

209,

210.

T

ael M. Gottesman, M.D.

Weaver, J. L., Pine, P. S., Aszalos, A., Schoenlein, P. V., Currier, S. J., Padmanabhan,
R., and Gottesman, M. M.: Laser scanning and confocal microscopy of daunorubicin,
cligaéc;rubicm, and rhodamine 123 in multidrug-resistant cells. Exp. Cell Res. 196: 323-329,

Mickisch, G. H., Aksentijevich, I., Schoenlein, P. V., Goldsten, L. J., Galski, H., Stahle,
C., Sachs, D. H., Pastan, 1., and Gottesman, M. M.: Transplantation of bone marrow cells
from transgenic mice expressing the human MDR1 gene results in long-term protection
against the myelosuppressive effect of chemotherapy in mice. Blood (in press)

Mickisch, G. H., Merlino, G. T., Alken, P. M., Gottesman, M. M., and Pastan, L: New
potent verapamil derivatives that reverse multidrug resistance in human renal carcinoma cells
and in transgenic mice expressing the human MDR1 gene. J. Urol. (in press)

Mickisch, G. H., Licht, T., Merlino, G. T., Gottesman, M. M., and Pastan, I.:

Chemotherapy and chemosensitization of transgenic mice which express the human

Epultidrug resistance gene in bone marrow: efficacy, potency and toxicity. Cancer Res.
in press) :

Gottesman, M. M., Roninson, I. B., and Pastari, I.: A molecular basis for multidrug-
resistance in human cancer cells. In Kessel, D. (Ed.): Resistance to Antineoplastic Drugs,

~ CRC Press, Boca Raton, FL (in press)

212,
213,

214,

215.

Roninson, L. B., Pastan, I., and Gottesman, M. M.: Structure, function and expression of

- - the human MDR (P-glycoprotein) genes. In Roninson, L B. (Ed.): Molecular and Cellular

Biology of Mulridrug Resistance in Tumor Cells. Chapter 8. Plenum Publishing
Corporation, New York (in press) - S S

Cornwell, M. M., Pastan, I., and Gottesman, M. M.: Binding of drugs and ATP by
P-glycoprotein and transport of drugs by vesicles from human multidrug-resistant cells. In
Roninson, L B. (Ed.): Molecular and Cellular Biology of Multidrug Resistance in Twnor
Cells. Plenum Publishing Corporation, New York (in press)

Handler, J. S., Horio, M., Willingham, M., Pastan, I., and Gottesman, M. M.: Polar
localization of the multidrug resistance wansporter in epithelia results in ransepithelial
ransport of substrates. Elsevier Science Publishers, Amsterdam, The Netherlands (in press)

Kessin, R. H., Fleischmann, R. D., Gottesman, M. M., Jastorff, B., Van Lookeren
Campagne, M. M.: Use of the yeast low K, phosphodiesterase gene to control cAMP levels

~ in mammalian cells. 1989 Japanese Meeting on Phosphodiesterases (in press) -

216.

217.

Gottesman, M. M., Horio, M., Lelong, 1., Handler, J., Raviv, Y., Galski, H., Mickisch,
G., Merlino, G., Willingham, M. C., Pastan, I.: Function of the multidrug transporter. In
Tsuruo, T. and Ogawa, M. (Eds.): Drug Resistance as a Biochemical Target in Cancer
Chemotherapy, Vol. 13, Chapter 3. Bristol-Myers Squibb Symposia Series, San Diego,
Academic Press, Inc., 1992 (in press)

Gottesman, M. M. and Pastan, I.: The multidrug transporter as a novel target in cancer
chemotherapy. The Origins of Human Cancer: A Comprehensive Review. Cold Spring
Harbor Symposium, September 4-10, 1990, New York: Cold Spring Harbor Laboratory

(in press)

20



Michael M. Gottesman, M.D.

“218. Gouesman, M. M., Schoenlein, P., Currier, S., Bruggemann, E., and Pastan, L:

219.

220.

Biochemical basis for multidrug resistance in cancer. In Pretlow G. II and Pretlow P,
(Eds.): Aspects of the Biochemistry and Molecular Biology of Tumors. New York,
Academic Press, Inc. (in press)

Goldstein, L. J., Gottesman, M. M., and Pastan, L.: Expression of the MDR1 gene in
human cancers. Ozols, R. F. (Ed.): Molecular and Clinical Advances in Anticancer Drug
Resistance. -Boston, Kluwer Academic Publishers (in press)

Lelong, I. H,, Guzikowski, A. P., Haughland, R. P., Pastan, 1., Gottesman, M. M,, and .

Willingham, M. C.: A fluorescent verapamil derivative for monitoring activity of the
multidrug transporter. Mol. Pharmacol. (in press)

21



“. \unu,‘(

&

cf
“
“verq

-{é DEPARTMENT OF HEALTH & HUMAN SERVICES ) Public Health Service

National Institutes of Health
National Cancer Institute
Bethesda, Maryland 20892

/’ Office of Cancer Communications
Nancy Volkers
- (301) 496-6641

NOTE TO REPORTERS AND EDITORS

Michael M. Gottesman, M.D., will review progress in understa‘nding tumor resistance
to chemotherapy when he presents the National Institutes of Health (NIH) Lecture,
"Molecular Analysis of Resistance to Anti-Cancer Drugs." The lecture will be held on
Wednesday,. January 22, ‘1_992, at 3:00 p.m. in the NIH Clinical Center’s Masur Auditorium.

Tumor resistance to chemotherapy presents a major barrier to effective cancer
treatment. Though multidrug resistance (MDR) probably stems from several sources,
Gottesman and his co-workers have i)een instrumental in unearthing and helping to explain
what is now the best understood mechanism of resistance.

Gottesman, chief of NCI's Laboratory of Cell Biology in the Division of Cancer

~ Biology, Diagnosis, and Centers (DCBDC), "has made important contributions in

understanding the genes involved in MDR and characterizing the MDR gene product,” said
Alan Rabson, M.D., director of DCBDC.

In 1985, Gottesman, as part of a long-term collaboration with Ira Pastan, chief of
NCI's Laboratory of Molecular Biology, found that the membranes of MDR cells contain a

specific protein, called gp170, which is encoded by the MDR1 gene.

(more)
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He also found that MDR cells contain lower levels of administered drugs and higher
levels of certain DNA and RNA sequences than do comparable drug-sensitive cells.

This evidence supported the proposal, since widely accepted, that gpl70 is an energy-
dependent pump, ferrying molecules of toxins or of drugs out of the cell. |

Gottesman and colleagues soon discovered that normal human cells from adrenal,
kidney, liver, and colon tissue also contain high levels of gpl70. Because these tissues are
exposed daily to a variety of toxic compounds, gp170 may be part of their natural defense
mechanism. When tumors arise at these sites, they are naturally resistant to chemotherapy.

Several compounds known as reversing agents--verapamil and quinidine are two
proﬁﬁsing-examples~can~ compete with anti-cancer drugs in binding to gp170, slowing
transport of the drugs out of the cells and eliminating resistance.

- For several years, Gottesman.has been e@ﬁng clinical applications of his gp170

findings using gene therapy, monoclonal antibodies, and reversing agents to fight MDR.

Recent studies in Gottesman's laboratory have examined causes of MDR unrelatéd to
expression of MDR1. Present research is painting a complex picture of MDR that stretches
far beyond gp170.

His research has earned him many awards, including the Milken Family Foundation
Award for Cancer Research. Gottesman received a B.A. from Harvard College and an
M.D. from Harvard Medical Schooi. He first came to NCI in 1976, and has served as chief

of the Laboratory of Cell Biology since 1990.
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in diagrostic meaical technoleey such 1s
genetic screening, sensitive merhods ot embrvo
ind feral biopsy, and teeal visualization tech-
fiques now make 1t possible to diagnose
certain disorders before birth. At the same
time. new trearment methods such as gene
and drug therapies, and highly precise surgical
TURAIGULS WA Te Lsed un d fetus Do LIEAT SPEe
Gfic disorders o utern, betore che disorder can
rroduce irreversible damage or dearh.

At retent internatienal conference held at
N1IH and cosponsored by NICHD and the
Institue Elecericite Sante. Paris. researchers
and clinicians from the United States and
abroad convened ro discuss the current status
of tetal diagnosis and therapy, and to identity
gaps in research, as well as future directions.

To determine whether a fetus is a candidace
for cherapy. doctors now use various methods
designed to diagnose ditferent disorders in the
embryo such as muscular dystrophy, hemo-

Gottesman To Present First NIH Lecture of 1992

By Nancy Volkers

Tumor resistance to chemotherapy presencs
3 major barrier to effective cancer treacment.
Determining mechanisms of multidrug resise-
ance (MDR) has been a research goal of Dr.
Michael M. Gorttesman, chief of NCI's Labora-
tory of Cell Biology in the Division of Cancer
Biology, Diagnosis, and. Centers.. .

Gottesman will review progress in undet-
standing MDR when he presents the NIH
Lecturé, “Molecular "Analysis 'of Resistance to
Anti-Cancer Drugs,” on Wednesday, Jan. 22,
at 3 p.m. in_the Clinical Center's Masur
Auditorium. .

Though MDR probably stems from several
sources, Gottesman and his coworkers have
been instrumental in unearthing and helping
to explain what is now the best understood
mechanism of resistance.

Dr. Alan Rabson, director of DCBDC, said
that Gorresman “has: made important contri-
butions to our understanding of the genes
involved in multidrug resistance and charac.
terizing the (MDR1) gene produce.”

In 1985, Gottesman, as part of a long-term
collaboration with Ira Pastan, chief of NCI's
Laboratory of Molecular Biology, found that
drug-resistant cells contain lower levels of
administered drugs and higher levels of certain
DNA and RNA sequences than do comparable
drug-sensitive cells. Gottesman isolated the
gene (MDR 1) responsible for this resistance.
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1nalvsis tused 10 Jontunct.on wich m v ter-
tilization). preconception anaivsis (sperm
sorting and biopsy of oocvtesi. and anaivsis of
teral cells 1n maternal blooa.

During the past 20 vears. the gestational
age at which chese tests can be done has been
decreasing. In the early 1970 the new rech-
fique was amniocentests. % nich s done ac
bour week 1~ of pregnancy In 1978,
researchers develcped the technique of tetai
Slowd sampiang. amich win oc June at 1§-22
weeks of pregnancy. In 1981. doctors began
doing teral tissue biopsies of skin, liver and
other organs. which are carried our at about
week 11 of pregnancy. and 1n 1983 the new
method was chorionic villus sampling, done at
“-10 gestational weeks.

To diagnose a fecal disorder. chese sampling
techniques are combined with methods of
analysis. Today, the most promusing of these
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dependent pump, ferrving molecules of roxins
crof fruwes our of the ool

Guttesman and colleagues soon discovered
thac normal human cells from adrenal. kidney,
liver, and colon tissue also conrain high levels
of gpi~0. Since these ussues are exposed daily
to a variety of roxic compounds, gp170 may
be part of their natural defense mechanism.
Furthermore. when tumors arise ac these siees,
they are known to be naturally scubborn to
chemocherapy.

Several compounds known as reversing
agents—verapamil and quinidine are two
promising examples—can compete with anti-
cancer drugs in binding to gp170, slowing
transpore of the drugs out of the cells and
combating resiscance.

For several years, Gottesman has been
examuning clinical applications of his gp170
findings using gene therapy, monoclonal anti-
bodies, and reversing agents to fight MDR.
He recently observed that derivatives of
verapamil and other gp170 inhibitors reverse
MDR in human renal carcinoma cells in vitro,
and in transgenic mice.

The mice express MDR 1 in_ their bone mar.

“row, making it resistant to chemotherapy.
Potential reversing agents can be administered
_to the mice, and if white blood cell counts -
decrease, researchers know the agent is inter-
feting with the gpl70 resistance mechanism.

Recent studies in Gotresman's laboratory
have examined causes of MDR unrelated to
expression of MDR 1. Present research is paint-
ing 2 complex picture of MDR that screcches
far beyond gp170.

His research has earned him many awards,
including the Milken Family Foundation
Award for Cancer Research in 1990. Gortes-
man received 2 B.A. from Harvard College
and an M.D. from Harvard Medical School.
He first came to NClI in 1976, and has served
as chief of the Laboratory of Cell Biology since
1990.

Gottesman has also been involved in several
education initiatives ac NIH. He has been the
coordinator of the NIH-Howard Hughes Med-
ical Institute Summer Scholar program for
high school students for the past 4 years, and
has organized a program under the Foundation
for Advanced Education in the Sciences to
bring high school teachers to NIH to work in
laboratories.

Healthy Volunteers Needed

Volunteers are needed to serve as subjects
for magnetic resonance imaging (MRI)
reseatch. Participants muse be in good health,
between ages 18 and 59, cannot have metallic
foreign bodies, cannot be pregnane at the time
of the study, and will be paid $50. Contace
Nancy Wigle, 4963658, for more
information.

Work of tuv artists in the Medical Ares and Pho-
tography Branch, NCRR. was recognized with red
ribbons at the 1991 annual exhibition of the
Hlustrators Club of Washington. Choten for honor-
able mention were Al Laoang’s poster illustration
for an NIH consensus development conference on
“Treatment of Panic Disorder”’ (above) and
Margarer Georgeann's poster tllustration for a semi-
nar on “Major Diseases and Health Bebaviors of
Women'' (below).

R&W Membership Drive Under Way

The R&W annual membership drive is now
under way. Now through Jan. 31, you can
purchase a yearly membership for only $4, a
savings of $1 off the regular price, and receive
a free gift, You will aiso be eligible to win
prizes, including a “Year of Fun with R&W,”
which includes a year's worth of tickets, out-
ings, and entertainment.

R&W membership entitles one to shop in
any of the gift shops on campus, rent videos,
use dry cleaning service, join a club, take 2
erip, buy discount tickers and stamps, etc.

Join R&W today at any gift shop or send a
check for $4 (made payable to R&W of NIH)
to: R&W of NIH, 9000 Wisconsin Ave.,
Bldg. 31, Rm. B1W30, Bethesda, MD
20892. For more information call
496-4600. OJ
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The NIH Lecture, 22 January 1992
Introductory Remarks: Dr. Michael M. Gottesman

(to be given by the NIH Director)

Good afternoon, and welcome to this, the first NIH
lecture of the new year. We are pleased to have with
us today Dr. Michael Gottesman, chief of the National

Cancer Institute’s Laboratory of Cell Biology.

There comes a critical point in every challenge, one
barrier that stands between the challenger and victory.
For the runner, it’s the breathless "wall," when the

lungs and legs seem to turn to stone.



For the writer, it’s the loss of the muse, "writer’s
block," when a blank piece of paper becomes the most

intimidating thing in the world.

And for some cancer researchers, that barrier is the

phenomenon of multidrug resistance.

Many cancers respond to an initial course of
chemotherapy. But in some cases, drug-resistant tumor
cells remain and multiply, making fﬁrther chemotherapy
ineffective. And some kinds of cancer don’t respond to
chemotherapy at all--they are stubbornly resistant right

from the start.



Though there are probably many complex reasons
for drug resistance, Dr. Gottesman’s research has
helped to to shed light on what is now the best under- .

stood mechanism.

He and colleagues have studied a protein in the cell
membrane of some human tumor cells that pumps out
anti-cancer ’drugs before they can work. They also
found this protein in some of the body’s normal cells in
the colon, kidney, and liver. Dr. Got'tesman and his
collaborators also pinpointed the gene that encodes this

protein on chromosome seven.



Drugs called reversing agents have been found to
combat multidrug resistance. Dr. Gottesman has been
using transgenic mice to help him screen possible
compounds, looking for reliable reversing agents. He
has also been étudying the use of monoclonal antibodies

to fight drug resistance.

Dr. Gottesman’s accomplishments have earned him
many awards, includiﬁg the Milken Family Foundation
Award for Cancer Research. He came to NCI in 1976,
and has served as chief of the Laboratory of Cell
Biology since 1990. We are proud to have himl here
today to speak about the "Molecular Analysis of

Resistance to Anti-Cancer Drugs." Dr. Gottesman . . .
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November 7, 1991 Memorandum

Executive Secretariat, NIH Lectureship Series, CD, and
Assistant Chief, Special Events Section, 0OCCC
Building 10C, Room 1C1l74

NIH Lecture 3:00 pm Wednesday, January 22, 1991

Dr. Alan Rabson, Director
Division of Cancer Biology, Diagnosis, and Centers
Building 31, Room 3A03

I have been informed that you are the official host for Michael
Gottesman, M.D., who will be presenting the NIH Lecture on
January 22, 1992, in the Jack Masur Auditorium. The title of
Dr. Gottesman's lecture is "Molecular Analysis of Resistance to
Anti-Cancer Drugs."

The following information is offered for your use in planning
this prestigious event.

The lecture begins at 3:00 p.m.,'and the lecturer is introduced
by the Director of NIH or her designate. Closing remarks are
made by you, the official host.

In addition to the regular mailing list, please provide me

with a list of names and addresses of individuals you feel
would enjoy the opportunity to attend and speak informally with
Dr. Gottesman. .

Please bring Dr. Gottesman to the Special Events Office in
Building 10, Room 1C174, for a photo session at 2:45 p.m. At
that time, Dr. Bernadine Healy, Director, or her designate will
present the NIH Lectureship Certificate to Dr. Gottesman.

Immediately following the lecture, attendees will be invited to
a reception in the Visitors Information Center., I will make all
the necessary arrangements for the reception sponsored by the
Foundation for Advanced Education in the Sciences, Inc.

Also, it is customary for the official host to invite the
lecturer to an informal dinner at a time that is mutually

convenient.

A copy of Dr. Gottesmann's curriculum vitae is attached for your
information., Subsequently, copies of the photographs and a tape
revuruling of the lecture will be sent to Dr. Gottesman.
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Natlonal Institutes of Health
Natlonal Center for Human
Genome Research
Bethesda, Maryland 20892

Bullding 38A, Room 605

(301) 496-0844
FAX 402-0837

July 13, 1992

T0: Mr. Stephen C. Benowitz
Director, Division of Personnel Management, 0D
FROM: Acting Director, NCHGR

SUBJECT: Request for Waiver for Recusal from NCHGR activities with M.I.T.

In my financial disclosure form, I indicated that my wife had a small pension
plan with M.1.T., and you suggested that I recuse myself from all grant
activities associated with M.I.T. I have done this, but because of the
inconvenience this entails for the staff of the NCHGR and Dr. Diggs, my wife
initiated discussions with M.I.T. concerning disbursement of her small pension
fund. Apparently, the money is locked up in long-term investments and cannot
be disbursed. This raises the issue of how any decisions made by NCHGR could
possibly influence the value of this pension fund and whether any conflict of
interest actually exists. In the 1ight of the non-Tiquidity of this pension
fund, I would appreciate it if you could find out whether a waiver could be
issued to allow me to be involved in grant activities between NCHGR and M.I.T.

VYN, - M@”\

Michael M. Gottesman, M.D.

cc: Dr. Elke Jordan
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National Institutes of Health
National Center for Human
Genome Research
Bethesda, Maryland 20892

' Bullding 38A, Room 605
(301) 496-0844
FAX 402-0837

July 1, 1992

Dear Principal Investigator:

S1nce my arrival as Acting Director of the National Center for Human Genome ,
Research (NCHGR) almost three months ago, I have been impressed by the quality
and quantity of exciting and important research already accomplished by NCHGR
grantees. With the program now solidly underway, it is reasonable to
anticipate even greater accomp]ishments in the future.. .

As reports of our -progress accumulate in the scientific literature, and the
impact of this research is felt through the broader scientific community, we
would 1ike to foster a greater awareness among the news media, the general
public, and other constituents about these advances and how they contribute to
the progress of biomedical research. You can help-us do this in two ways:

First, we would appreciate advance notiflcation when you intend to publish
research of interest to the public in a scientific journal. This would be
particularly helpful when your institution’s public affairs office plans:to
publicize the finding. Advance knowledge of your plans will help us
coordinate NCHGR public affairs activities with those of the grantee
institution. This typically means the two public affairs offices work
together to release the information at the time the research is published.
Advance knowledge will also alert NCHGR staff to the possibility of inquiries
by science journalists. Please notify your NCHGR program officer or Leslie
Fink, chief of the NCHGR communications office, when you intend to publish
highly visible research results or if you anticipate the news media will cover
a presentation about your work. Ms. Fink can be reached at (301) 402-0911.

Second, when preparing your manuscripts for publication, p]ease keep in mind
that Public Health Service and National Institutes of Health policy asks
grantees to cite support from these agencies, specifically by grant number,
whether the funds support the entire research project or only a part of it.
This is particularly helpful to us because several times a year NCHGR staff is
-asked by Congress, the Department of Health and Human Services, the NIH, and
other bodies to produce up-to-date summaries of research achievements:
Including your grant number in published papers allows us to take advantage of
computerized tracking of published research.
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Page 2 - Principal Investigator
Please feel frée to contact my office or Leslie Fink if you have any questions
about these requests.

Sincere]y yours,

mwww%ww&\

Michael M. Gottesman, M.D.
Acting Director

‘cc: Dr. Jordan



CURRICULUM VITAE

BIOGRAPHICAL,

Name: Michael M. Gottesman

Date and Place of Birth: October 7, 1946; Jersey City, New Jersey
EDUCATION

1962-1966 ‘Harvard College, B.A. in Biochemical Sciences, summa cum laude, June 1966
1966-1970 Harvard Medical School, M.D. magna cum laude, June 1970

1970-1971 Medical Intern, Peter Bent Brigham Hospital

1971-1974 Research Associate, National Institutes of Health, NJAMDD

1974-1975 Senior Resident in Medicine, Peter Bent Brigham Hospital

TEACHING AND WORK EXPERIENCE

1975-1976 Assistant Professor of Anatomy, Harvard Medical School

1976-1980 Senior Investigator, Laboratory of Molecular Biology, NCI, NIH

1982-present Clinical Assistant Professor, U. S. University of Health Sciences, NNMC

1980-1989  Chief, Molecular Cell Genetics Section, Laboratory of Molecular Biology, NCI,
NIH

1987-present. Clinical Associate Professor, Department of Medicine, Georgetown University
School of Medicine .

1990-present Chief, Laboratory of Cell Biology, NCI, NIH

1992-present Acting Director, National Center for Human Genome Research, NTH

MAJOR AWARDS AND HONORS

Phi Beta Kappa, Harvard College, 1965; Soma Weiss Award and James and Tolbert Shipley Prize
for Research, Harvard Medical School, 1970; Diplomate, American Board of Internal Medicine,
1975; Elected Fellow of the AAAS, 1988; Milken Family Medical Foundation Cancer Research
Award, 1990; C. E. Alken Prize, 1991; The Samuel G. Taylor III Award for Excellence in Cancer
Research, 1991; Jefferson Cancer Institute Prize, 1991; NIH Lecture, January 1992;

The Rosenthal Foundation Award, 1992

PROFESSIONAL ORGANIZATIONS

American Society for Biochemistry and Molecular Biology; American Association for the .
Advancement of Science; American Society for Microbiology; Genetics Society of America;
American Association for Cancer Research (Chairman, Education Committee); American Society
for Cell Biology (Member, Nominating Committee, 1982, 1987; Member, Editor-in-Chief Search
Committee, The Journal of Cell Biology, 1983; Representative to FASEB Publications Committee,
1986 to present; Member, Public Policy Committee, 1988 to present, Council, 1991 to present);
Foundation for Advanced Education in the Sciences (Secretary; Chairman, Special Funds
Committee; Organizer, High School Teachers Summer Program): National Institutes of Health;

. Molecular Cytology Study Section, 1978-1981)

EDITORIAL POSITIONS

Editorial Board, The Journal of Cell Biology, January, 1982 to 1988; Editorial Board, The Journal
of Biological Chemistry, August, 1985 to 1990; Editor, Molecular Cell Genetics, John Wiley and
Sons, Inc., 1985; Editor, "Molecular Genetics of Mammalian Cells," Methods in Enzymology,
Academic Press, 1986; Editorial Board, The Journal of the National Cancer Institute, 1987 to



present; Editorial Board, Cell Regulation, 1989 to present; Editorial Advisory Board, Cancer CeIls,
1989 to present; Editor, The Role of Proteases in Cancer, W. B. Saunders Co., 1990; Editorial -
Board, Cellular Physiology and Biochemistry, 1989 to present; Editorial Board Molecular
Pharmacology, 1991 to present, Editorial Board, Cancer Research, 1991 to present
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_/é DEPAk‘l‘MENT OF HEALTH & HUMAN SERVICES Public Health Service

Natlonal Institutes of Health
National Center for Human
Genome Research
Bethesda, Maryland 20892

Building 38A, Room 605
(301) 496-0844
FAX 402-0837

April 15, 1992

Dear NCHGR Grantees:
On Friday, April 10, 1992, Dr. James Watson resigned as Director of the National Center
for Human Genome Research (NCHGR). Dr. Bernadine Healy, in announcing his

resignation, praised his dedication to the Human Genome Project, and appointed me as
Acting Director while a search is undertaken to find a new director.

We are all indebted to Dr. Watson for his enormous contributions to the conception,
launching and stewardship of the national and international effort to study the human
genome. I want to assure you that I, Dr. Jordan, and the staff of the NCHGR will
continue the work initiated by Dr. Watson, with no interruption in programs administered
by this office. I also want to thank you all for your scientific and personal contributions
to this important national venture.

Sincerely yours,

Yukol] 1 Yotoms 9D

Michael M. Gottesman, M.D.
Acting Director



Public Health Service

National Institutes of Health
National Center for Human
Genome Ressarch
Bethesda, Maryland 20892
Building 38A, Room 605

(301) 496-0844

FAX 402-0837

May 6, 1992

When Dr. Watson resigned as Director, NCHGR, Dr. Healy asked me to serve as Acting Director
while we search for a new permanent Director. I am writing to introduce myself and to assure you
that the Human Genome Project continues to be committed to fully achieving its goals of mapping
and sequencing the human genome. Recent technological developmenis allow us to believe that our
major goals can be achieved even with funding levels below those originally projected. As envisioned
by its founders, the NCHGR will continue to move towards its research goals while also being flexible

enough to take advantage of the scientiﬁcbreativity and technological innovation of our scientists.

I thought you might like to see the statements Dr. Healy and I prepared for a "press availability”
which took place on May 4, 1992. The NCHGR appreciates your past support, and we hope we can

count on your support in the future.

Sincerely yours,

MWJZW»(] L2 /-((;777‘/{6944«2«4, Ay A,

Michael M. Gottesman, M.D.

Acting Director
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from the National Center for Human Genome Research, National Institutes of Health

May 4, 1992

Statement of Michael M. Gottesman, M.D.
Acting Director, National Center for Human Genome Research

We are here today to describe the "State of the Genome Project" because there
have been many questions among the public and in the research community about
whether the change in leadership at the National Center for Human Genome Research
will affect the direction and focus of_ the NIH human genome program. To address these
concerns it is necessary to explain some unique aspects of the Human Genome Project
and the guiding principles that underlie our research mission.

First, however, I would like to thank Dr. James Watson for his enormous
contributions to the conceptioﬁ, launching, and stewardship of the national and
international effort to study the human genome. Since the earliest beginnings of my
scientific career, I have had the utmost respect for Dr. Watson as a scientist and as a
leader. It is truly an honor to succeed him. But to paraphrase one of our distinguished
colleagues, I am no Jim Watson. Nevertheless, here I am, as Jim was, at the helm of
one of biology’s most exciting and worthwhile research enterprises. It is a tremendous
privilege and certainly a challenging opportunity for me, and I will work to help ensure

that the program proceeds as it was intended.

Office of Communications, Building 38A, Room 617, 9000 Rockville Pike, Bethesda, Maryland 20892;(301)402-0911: fax (301) 480-2770



What does this change in leadership mean for the direction of the NIH human
genome program? The Human Genome Project is a dynamic scientific program
envisioned from the start to be focussed and goal oriented but also flexible enough to
encourage creativity and make the best use of emerging technology and limited fiscal
resources. In 1989, a group of advisors met to establish a comprehensive research plan
for the first five years of the project.” That docurhent has proved to be a remarkably
“living" document in its continued relevance to our research mission. Goals have been
established for all areas of genome research supported by NCHGR for fiscal years 1991
through 1995. The goals of the "Five-Year Plan" have always been, and will continue to
be, the strategic force guiding the research program at the NCHGR as well as our
collaborations with the Department of Energy and international genome programs.

In addition to specific goals, the Human Genome Project also has built into the
plan the flexibility to change research directions to make the best use of new
technologies that might shorten the path to our goals. At least once each year, a group
of outside advisors meets to evaluate the progress of the project and determine whether
the established goals should be adjusted. I cannot emphasize too strongly how much this
program has benefitted from the advice of outstanding scientists. I intend to continue
with the research strategies that have been so thoughtfully developed for the Human
Genome Project. At the same time, we will, as always, keep our finger on the pulse of
technology development and continue to be vigilant about how we might best achieve

our goals.

'Understanding Our Genetic Inheritance. The U.S. Human Genome Project: The First Five Years. FY 1991-1995. Department
of Health and Human Services and Department of Energy. April 1990. NITH-90-1580.



-

In short, the basic ideals of the NIH human genome program remain stable, as
well as flexible, as they were designed to be. In another way, however, the project is at a
turning point. Dr. Watson and his talented staff have set up a research program that is
now bearing fruit. Increasingly, scientists are using in their day-to-day work research
tools developed under the genome project umbrella. Because of the project’s sharply
focussed goals, we are now lowering the cost and speeding up the rate of DNA
sequencing, and we are engaging in international collaborations that are likely to

produce complete maps of human chromosomes within the time frame set by our Five-

Year Plan. Paramount in these efforts is the commitment to freely share research tools

with the greater scientific community. As these advances continue, I believe the original

‘vision about how important this project is will become clear to many who have been

reluctant to embrace it. Indeed, the Human Genome Project is at the threshold of some
remarkable achievements, and I am strongly committed to steering it responsibly during

this transition time.

#H#HFH



C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

National Institutes of Health
May 4, 1992 . . Bethesda, Maryland 20892

STATEMENT OF BERNADINE HEALY, M.D.
DIRECTOR, NATIONAL INSTITUTES OF HEALTH
I would like to take this opportunity to do to do two
things. First, I would like to introduce Dr. Michael Gottesman,
whom I have appointed Acting Director of the National Center for
Human Genome Research, upon the resignation of Dr. James Watson.
We are fortunate to have had Dr. Watson's expertise and
scientific judgement, which have been invaluable to the

establishment of the NCHGR.

I have known Michéel Gottesman since our days together
at Harvard Medical School, and I am pleased to call on his
scientific talent and outstanding leadership during this
transition time at the NIH's Human Genome Program. Dr. Gottesman
is a first-rate scientist who has been at the NIH since 1976, and
I have every confidence he will perform his duties as NCHGR's

Acting Director ably and energetically.

Second, I would like to reaffirm my commitment to the Human
Genome Project, and to the National Center for Human Genome
Research, which manages NIH's participation in the project. The
Human Genome Project will provide tools to help us answer
queétions central to understanding fundamental aspects of most

diseases. Increasingly, attempts to isolate one or more genes

*Presented at Media Advisory on Monday, May 4, 1992, at the
National Institutes of Health in Bethesda, Maryland.



underlying a particular disease, predisposition, or other trait
is becoming a central quest in biomedical research. The goals of
the Human Genome Project are thus at the heart of new approaches
in molecular medicine, a theme that is woven through the research
fabric of all of the NIH Institutes. Once a gene has been
identified, we can move more quickly to understanding the role
the gene plays in biological function and how that is altered in
disease. This knowledge can then be brought to bear on designing
and developing new prevention strategies and therapies for

diseases.

I have begun a search for a full-time Director for NCHGR and
hope to continue the essential work of this program. I am
confident we will recruit a scientist of a stature that reflects

the high priority NIH gives it Human Genome Program.

g ddd
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Extramural Program Gets Assurances at STEP Forum

By Rich McManus

I the long-range strategic plan for NIH
now under development by NIH director Dr.
Bernadine Healy and the ICD directors were
thought of as NIH'’s “Constitution,” the peer
review system of the extramural program,
which is responsible for more than 80 percent
of the agency'’s research capacity, could be
considered the Bill of Rights.

This and other assurances were part of an
address Healy gave at a STEP Forum May 5
on “Current and Future Issues for the
Extramural Program” in Masur Auditorium.

Healy's remarks targeted certain fears at
large in the extramural community—that by
crafting a strategic plan, NIH is trying to
“manage” the future of an essentially
unmanageable enterprise; that biotech profits,
not the force of ideas nor the demands of pub-
lic health, will drive future research; that
“cost management” imposed on NIH by Con-
gress will punish investigator-initiated
research; and that-NIH’s intramural program
is more favored than the extramural program.

Juvenile Arthritis
Treatment Found

S'mall doses of the drug methotrexate effec-
tively treat juvenile rheumatoid arthritis in
children who have not responded to first-line
medications, according to a report published
in the Apr. 16 issue of the New England Jour-
nal of Medicine. “This is the first advanced
medication shown by a controlled clinical
study to be effective in treating patients with
juvenile rheumatoid arthritis whose disease
resists other therapies,” said Dr. Edward
Giannini, fitst author on the study and associ-
ate professor of pediatrics, Children’s Hospital
Medical Center, University of Cincinnati Col-
lege of Medicine.

Juvenile theumatoid arthritis (JRA) is a
crippling joint disease that affects about 1 in
1,000 children in the United States. As many
as two-thirds of patients with JRA need
aggressive therapy with second-line
medications.

The study, supported by NIAMS, included
127 children with JRA under age 18 from
23 centers, 18 in the U.S. and 5 in the for-
mer Soviet Union. The patients had disease
that could not be controlled with nonsteroidal
anti-inflammatory drugs such as aspirin or, for
more resistant disease, with second-line
therapies other than methotrexate, These
second-line treatments included D-pen-
icillamine, hydroxychloroquine, and oral gold.
None of these treatments has proven effective
in ameliorating JRA in clinical studies.

Patients were assigned one of three weekly
treatments: 10 mg of methotrexate per square
meter of body surface (low dose), 5 mg meth-

(See ARTHRITIS, Page 5)

“The strategic plan is a process to help us
participate in the future of NIH and to shape
it,” she said. “There is no finality to the
plan—it must be flexible. It is not a rigid
blueprint, but a compass to guide us.”

A 14-year NIH grantee herself, Healy gave
a history of grantmaking at NIH from its
inception in 1945, when some $142,000 was
disbursed, to the present, when about 21,000
grants to some 1,700 institutions claim
roughly 80 percent of NIH’s $9 billion annual
budget. Though the NIH budget doubled
between 1980 and 1992, there has been an
increase of only 25 percent in the number of
grants in that period, she reported.

Healy defended the peer review system as
“accountable, open and fostering excellence,”
but conceded that NIH must “make it easier
to participate in.” She also called for a new
code of ethics “by peers and for peers,” as part
of NIH's strategic plan.

(See EXTRAMURAL, Page 4)

Imaging: DCRT Technology
Meets CC Clinical Expertise

By Greg Wilson

Imaging. In a year when political candi-
dates can undergo chameleon-like changes
before our eyes, the term is never far from our
consciousness. But when Dr. Steve Bacharach
talks of imaging, he’s referring to a different
notion: using magnetic fields, beams of x-rays,
radioactive tracers or sound waves to view liv-
ing tissues.

Bacharach, the newly named head of

Dr. S teve Batbaracb

DCRT'’s Image Technology Program as well as
leader of the Clinical Center's imaging science
group, is excited about the collaborative
emphasis his joint DCRT/CC appointment
brings. Welding DCRT's technical expertise
(See IMAGING, Page 6)

Gottesman Named Acting
Genome Project Director

By Carla Garnett

Dr. Michael Gottesman, chief of NCI’s
Laboratory of Cell Biology, has assumed
interim leadership of the National Center for
Human Genome Research following the resig-
nation last month of Dr. James Watson. NIH
director Dr. Bernadine Healy announced Got-
tesman’s appointment as NCHGR acting
director May 4; he will also serve on the
search committee for a permanent director.

“Dr. Gottesman has a distinguished career
as a molecular biologist,” Healy said. “He's
very much involved and has a big stake in

(See GOTTESMAN, Page 2)

Dr. Michael Gottmr;an

Healy Gives EEO Goals Boost,
Urges NIH’ers To ‘Think Big’

NIH director Dr. Bernadine Healy called
for a wotkplace where “decent human relations
prevail” during a speech kicking off EEO
Awareness Week among employees of the
Office of the Director. ““I challenge you to
think big, no matter what job you may have,
and to see yourself as part of magic in the
making.

“In this seminar series on EEQ awareness,
you will have an opportunity to be introspec-
tive, and to think about a more personal
world—made up of yourself, your colleagues
in your office, perhaps the workforce of your
branch or division. But I hope that for right
now, you will be willing to look further ahead
in time and place to imagine something a bit
more grand.”

Embracing diversity in the workforce as a
strength, she envisioned a harmonious work-
place. “If we are to live up to the NIH

(See EEO AWARENESS, Page 7»
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ene therapy for his own research. He has
-ﬁmanﬁf the leaders in this field and has
generously taken on this role at the national
center.” NCHGR was formed in October
1989 with a charge to coordinate NIH's role
in the discovery of the more than 100,000
human genes. Gene location and interpretation
of the structure of human heredity will take
an estimated 15 years to complete. NCHGR's
fiscal year 1992 budget is about $105 million;
$110 million has been requested for 1993.

An NIH investigator since 1976,
Gottesman traces his interest in genetics back
to his medical school graduation from Har-
vard, where he and Healy were in the same
1970 class. At their commencement cere-
mony, Gottesman recalled, the dean told the
candidates he had good news and bad news for
them.

“The good news is that we’ve learned a lot
in medical school and at least 50 percent of
what we've learned is certainly correct,” said
the speaker, according to Gottesman. “The
bad news, of course, is that 50 percent of

~ what we've learned is wrong, and furthermore,

no one knows what that 50 percent is.”

It was at that point that Gottesman, who
said he always had been interested in basic
research and chemistry, decided to do some-
thing to improve that 50-50 ratio for future
medical students.

In 1971 Gottesman came to NIH as a
research associate in the National Institute of
Arthritis, Metabolism and Digestive
Diseases—what he calls his first serious
research experience—where he worked for
3 years. Since then he has made innovative
contributions to molecular genetics in both
bacterial and eukaryotic systems. He was the
first to demonstrate that resistance to chlo-

ramphenicol was encoded by a transposable
element in E. coli.

Since 1975, Gottesman has concentrated on
cancer cells—most recently using molecular
genetic tools to analyze the clinically impor-
tant problem of multidrug resistance in
human cancer. His contributions to the under-
standing of the normal function of the
multidrug transporter, its mechanism of
action, and its role in mediating drug resist-
ance in human cancer, as well as the
development of strategies to citcumvent its
activity, are having a major impact on the
treatment of cancer.

In announcing the appointment, Healy
called the NIH genome program “one of the
jewels in the crown” of the institutes, a
“trans-NIH effort that is likely to bring enot-
mous returns” toward fulfilling NIH'’s goal to
identify disease-causing genes.

“I don't think there is any aspect of human
health or illness that will not be touched by
the human genome program,” she said.

Healy also reaffirmed NIH'’s commitment
and the high priority given to the genome
project, which has not been without contro-
versy in recent weeks. The abrupt resignation
of Watson and the public debate over patent

approval for NIH genome discoveries are two ——

examples of the rocky road the program has
traveled. Acknowledging the rough spots,
Healy said anything that is new or looks to
bring changes usually begins with controversy,
but “I think all of us ate impressed by the
many fine developments and discoveries that
have come out of this program in a relatively
short period of time.”

A 14-member search committee, cochaired
by NIGMS director Dr. Ruth Kirschstein and
Dr. George F. Vande Woude of the Advanced
Bioscience Laboratories Basic Research Pro-
gram, has already been formed to assemble
candidates for a permanent NCHGR director.

Actors (from 1) Linda Moore (Beline), Elliott Werner (Argan, a hypochondriac), and Fernando Marr (a
notary) appear in the Moliere classic The Imaginary Invalid. Remaining shows in the performance by the
NIH REW Theatre Group are May 29 and 30 at 8 p.m. in Masur Auditorium, Bldg. 10. Tickets are
37 for adults, $5 for seniors, and $3 for childven, and are available at the REW Activities Desk or at the
door. Proceeds benefit the NIH Patient Emergency Fund. For information call (301) 253-3511.

Richard McManus

Healy estimated a new director would be
named within 6 months. Aside from Gottes-
man and Kirschstein, other NIH'ers on the
search committee include Drs. Raphael Daniel
Camerini-Otero, Gary Felsenfeld, and Martin
Gellert of NIDDK, Dr. David Rodbard of
DCRT, Senior Policy Advisor Daryl Chamblee
and NIH associate director for science policy
and legislation Dr. Jay Moskowitz. []

Correction

The article that appeared in the May 12
issue of the NIH Record regarding temporary
patking lots incorrectly stated, “Some 650
new parking spaces have been created in recent
weeks in anticipation of Natcher Bldg.
construction that will claim lots near Stone
House.”

The six temporary parking lots, 650 spaces,
have been created to provide parking spaces
for spaces lost primarily due to construction of
the multilevel parking garage (MLP8), which
will begin in June; Bldg. 29B, which began
early this year; and the current infrastructure
projects. The six lots are now paved and
essentially ready for use. Landscaping

consistent with the remainder of the NIH- - — - -

campus and in consideration of the
neighborhood residents will be completed in
the near future, ]
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