COLD SPRING HARBOR SYMPOSIA
ON QUANTITATIVE BIOLOGY

VOLUME XLVII-PART 1



Symposium Participants

ABRAHAM, JuDITH, Cold Spring Harbor Laboratory, New
York

ALBERTS, BRUCE, Dept. of Biochemistry and Biophysics,
University of California, San Francisco

ANDERSON, WAYNE, F., Dept. of Biochemistry, University of
Alberta, Edmonton, Canada

ARNHEIM, NORMAN, Dept. of Biochemistry, State University
of New York, Stony Brook

ARNOTT, STRUTHER, Dept. of Biological Sciences, Purdue
University, West Lafayette, Indiana

ArRuUNDT, KM T., Dept. of Chemistry, University of Penn-
sylvania, Philadelphia

AXEL, RICHARD, Institute of Cancer Research, New York,
New York

BaBcock-HARMS, MARLA, Dept. of Biology, University of
North Carolina, Chapel Hill

BaiLLE, Davip, Dept. of Biological Sciences, Simon Fraser
University, Burnaby, Canada

BARTON, J., Dept. of Chemistry, City University of New
York, New York

BELL, LEsSLIE, Dept. of Genetics, University of Washington,
Seattle

BENHAM, CRAIG, Dept. of Mathematics, University of Ken-
tucky, Lexington

BerMAN, HELEN, Institute for Cancer Research, Philadelphia,
Pennsylvania

BERNARDI, GIORGIO, University of Paris, France

BiancHI, Marco, Dept. of Human Genetics, Yale University
School of Medicine, New Haven, Connecticut

BINA, Mmnou, Dept. of Chemistry, Purdue University, West
Lafayette, Indiana

BIRD, ADRIAN, Dept. of Zoology, Medical Research Council,
Edinburgh, Scotland

BLACKBURN, E., Dept. of Molecular Biology, University of
California, Berkeley

BrLooM, Kerry, Dept. of Biological Sciences, University of
California, Santa Barbara

Bovce, Freprick, I, Dept. of Medical Sciences, University
of Michigan Medical School, Ann Arbor

Bozzoni, IReNE, Centro Acidi Nucle, Citta Universitaria,
Rome, Italy

Branms, J.G., Institut de Recherche Biologie Moléculaire,
University of Paris, France

BroAcH, James, Dept. of Microbiology, State University of
New York, Stony Brook

Brown, DaviD R., Dept. of Developmental Biology, Albert
Einstein College of Medicine, Bronx, New York

BukHaRI, AHMAD, Cold Spring Harbor Laboratory, New
York.

Bussy, SHARON J., Dept. of Developmental Biology, Fred
Hutchinson Cancer Center, Seattle, Washington

BusHMaN, WADE, Dept. of Biology and Medicine, Brown
University, Providence, Rhode Island

ByEeRs, BRECK, Dept. of Genetics, University of Washington,
Seattle

CAIRNs, JoHN, Harvard School of Public Health, Boston,
Massachusetts

CALABRETTA, BRUNO, Dept. of Molecular Biochemistry,
M.D. Anderson Hospital and Tumor Institute, Houston,
Texas

CANTOR, CHARLES, Dept. of Human Genetics, Columbia
University College of Physicians & Surgeons, New York,
New York

CARBON, JOHN, Dept. of Biological Sciences, University of
California, Santa Barbara

Carrousis, A.J., Molecular Biology Institute, University of
California, Los Angeles

CARUTHERS, MARVIN, Dept. of Chemistry, University of Col-
orado, Boulder

CasTLEMAN, H., Columbia University, New York, New York

CEDAR, HowaRrD, Dept. of Molecular Biology, Hebrew
University, Hadassah Medical School, Jerusalem, Israel

CHAMBON, PIERRE, Dept. of Molecular Genetics, Institute of
Biological Chemistry, Strasbourg, France

CHAN, CLARENCE, Dept. of Biochemistry, Cornell University,
Ithaca, New York

CHATTORAJ, DHRUBA, NCI, Frederick Cancer Research Facili-
ty, Frederick, Maryland

CHUNG, Su-YUN, Dept. of Biochemical Sciences, Princeton
University, New Jersey

CLARKE, Louisg, Dept. of Biological Sciences, University
of California, Santa Barbara

CLARKSON, S.G., Dept. of Microbiology, University of
Geneva Medical School, Switzerland

Cox, MICHAEL, Dept. of Biochemistry, Stanford Univer-
sity School of Medicine, California

CozzARELLI, NICHOLAS, Dept. of Biochemistry, Univer-
sity of Chicago, Illinois

CRrOTHERS, DONALD, Dept. of Chemistry, Yale University,
New Haven, Connecticut

CsoroLas-ToTH, Eva, NIADDKD, National Institutes of
Health, Bethesda, Maryland

DANIELS, DONNA, Dept. of Genetics, University of
Wisconsin, Madison

DavisoN, Barry, INSERM, Institute of Biological Chem-
istry, Strasbourg, France

DAy, LoreN, Public Health Research Institute, New York,
New York

DE Asua, Luis J., Friedrich Miescher-Institut, Basel,
Switzerland

De HASETH, PIETER, Dept. of Chemistry, University of
Colorado, Boulder

DeaN, Frank, Dept. of Biochemistry, University of
Chicago, Illinois

DERVAN, PETER, Dept. of Chemistry and Chemical Engi-
neering, California Institute of Technology, Pasadena

D1 Capua, ELISABETH, Institute for Cell Biology, Zurich,
Switzerland

D1 Mauro, ERNEsTO, Institute of General Physiology,
University of Rome, Italy



vi SYMPOSIUM PARTICIPANTS

DickersoN, R.E., Dept. of Molecular Biology, University
of California, Los Angeles

DIiEkMANN, S., Dept. of Biochemistry, Harvard University,
Cambridge, Massachusetts

Dierks, PETER, Dept. of Molecular Biology, University of
Zurich, Switzerland

DoERFLER, WALTER, Genetics Institute, University of Col-
ogne, Federal Republic of Germany

Dorty, PauL, Dept. of Biochemistry and Molecular Biol-
ogy, Harvard University, Cambridge, Massachusetts

Dorty, HELGA, Dept. of Biochemistry and Molecular Biol-
ogy, Harvard University, Cambridge, Massachusetts

DRrew, HoracE, Dept. of Molecular Biology, University
of California, Los Angeles

DruicA, KARL, Dept. of Biology, University of Rochester,
New York

DunN, Joun J., Dept. of Biology, Brookhaven National
Laboratory, Upton, New York

EpeENBERG, HowaRD, Dept. of Biochemistry, Indiana
University, Indianapolis

EicHHORN, GUNTHER, National Institutes of Health,
Gerontology Center, Baltimore City Hospital,
Maryland

EI1SENSTADT, ERIC, Dept. of Microbiology, Harvard School
of Public Health, Boston, Massachusetts

ELGIN, SARAH, Dept. of Biology, Washington University,
St. Louis, Missouri

ENGELS, JoacHIM, Dept. of Chemistry, University of Col-
orado, Boulder

ENGLUND, PauL T., Dept. of Physiological Chemistry,
Johns Hopkins School of Medicine, Baltimore, Mary-
land

ErsTEIN, DaviD, NIADDKD, National Institutes of
Health, Bethesda, Maryland

EssiGMANN, JoHN M., Dept. of Nutrition and Food
Science, Massachusetts Institute of Technology,
Cambridge

Fasy, THomas, Dept. of Pathology, Mt. Sinai School of
Medicine, New York, New York

FEiGoN, JuLi, Dept. of Chemistry, University of Califor-
nia, San Diego, La Jolla

FELSENFELD, GARY, NIADDKD, National Institutes of
Health, Bethesda, Maryland

FitzGERALD-HAYES, MoLLY, Dept. of Biological Sci-
ences, University of California, Santa Barbara

FLAVELL, RicHARD, Plant Breeding Institute, Cambridge,
England

FLORY, JoHN, Dept. of Human Genetics, Yale University,
New Haven, Connecticut

FrIED, MICHAEL, Dept. of Chemistry, Yale University,
New Haven, Connecticut

FuLLER, CARL W., Dept. of Biological Chemistry, Har-
vard Medical School, Boston, Massachusetts

Furano, ANTHONY, NIADDKD, National Institutes of
Health, Bethesda, Maryland

Ga1t, MicHAEL, Laboratory of Molecular Biology, Medi-
cal Research Council, Cambridge, England

GAMPER, HowARD, Dept. of Chemistry, University of
California, Berkeley

GarGiuLO, GiUusePPE, Dept. of Biology, University of
Rochester, New York

GELLERT, MARTIN, NIADDKD, National Institutes of
Health, Bethesda, Maryland

GEORGIEV, GEORGIHI, Institute of Molecular Biology,
Academy of Sciences, Moscow, USSR

GEZzARI, WALTER, A2D Ultrasound Co., New Haven,
Connecticut

GLICKMAN, BaRry, Laboratory of Genetics, National In-
stitute of Environmental Health Sciences, Research
Triangle Park, North Carolina

GOLDFARB, ALEXANDER, Dept. of Microbiology, Colum-
bia University, New York, New York

GOLDMAN, ADRIAN, Dept. of Molecular Biophysics, Yale
University, New Haven, Connecticut

GoLDSTEIN, SAMUEL, Dept. of Medicine and Biochem-
istry, University of Arkansas Medical Sciences, Little
Rock

GoNbpa, Davip, Dept. of Molecular Biophysics and Bio-
chemistry, Yale University, New Haven, Connecticut

GRALLA, JAY D., Molecular Biology Institute, University
of California, Los Angeles

GREENE, ROBERT S., Dept. of Biology, Niagara Univer-
sity, New York

GuprTA, GouTaMm, Molecular Biology Unit, Indian Institute
of Science, Banalore, India

GuRskYy, G.V., Institute of Molecular Biology, Academy
of Sciences, Moscow, USSR

HATTMAN, STANLEY, Dept. of Biology, University of
Rochester, New York

HEARsT, JoHN E., Dept. of Chemistry, University of
California, Berkeley

Hoob, LEroY, Dept. of Biology, California Institute of
Technology, Pasadena

Horkins, RoBERT, Molecular Biology Institute, University
of California, Los Angeles

Hoprxkins, Nancy, Dept. of Cancer Research, Massachu-
setts Institute of Technology, Cambridge

HUBERMAN, JOEL A., Dept. of Cell and Tumor Biology,
Roswell Park Memorial Institute, Buffalo, New York

Hurwitz, J., Dept. of Developmental Biology and
Cancer, Albert Einstein College of Medicine, Bronx,
New York

IkeMura, T., Dept. of Biophysics, Kyoto University,
Japan

ITaKURA, KElcCHI, Biology Division, City of Hope
Hospital, Duarte, California

IkuTA, S., Dept. of Molecular Genetics, City of Hope
Research Institute, Durate, California

Jack, ROBERT, Dept. of Cell Biology, Biozentrum, Univer-
sity of Basel, Switzerland

JacksoN, IaN, Dept. of Embryology, Carnegie Institution
of Washington, Baltimore, Maryland

JAEHNER, DETLEvV, Heinrich-Pette-Institute, Hamburg,
Federal Republic of Germany

JELINEK, WARREN, New York University Medical Center,
New York

JoHuNsTON, BRIAN, Dept. of Biochemistry and Biophysics,
University of California, San Francisco

JONES, JONATHAN, Biological Laboratories, Harvard
University, Cambridge, Massachusetts

Jost, JEAN-P., Friedrich Miescher Institut,
Switzerland

Basel,



SYMPOSIUM PARTICIPANTS vii

JoviN, THoMas, Dept. of Biophysiological Chemistry,
Max-Planck-Institute, Goettingen, Federal Republic of
Germany

KAHMANN, REGINA, Dept. of Biochemistry, Max-Planck-
Institute, Munich, Federal Republic of Germany

KAaNs, JoNATHAN, Cummings Life Science Center, Uni-
versity of Chicago, Illinois

KearNs, Davip, Dept. of Chemistry, University of Cal-
ifornia, San Diego, La Jolla

KEeLLY, JEFFREY, Dept. of Biochemistry, Stanford Univer-
sity, California

KM, Byung D., Dept. of Biological Sciences, Florida
State University, Tallahassee

KM, S.-H., Dept. of Chemistry, University of California,
Berkeley

KLEVAN, LEONARD, Bethesda Research Laboratories, Gai-
thersburg, Maryland

KLuG, AARON, Dept. of Molecular Biology, Medical
Research Council, Cambridge, England

KOLLER, T., Institute for Cell Biology, Zurich, Switzerland

KowaLski, Davip, Dept. of Cell and Tumor Biology,
Roswell Park Memorial Institute, Buffalo, New York

KozLowsKi, SHARON, Bell Laboratories, Murray Hill,
New Jersey

Kreuzer, KENNETH, Dept. of Biochemistry and Bio-
physics, University of California, San Francisco

KunnN, Hans, Dept. of Biophysical Chemistry, Max-
Planck-Institute for Biophysical Medicine, Goettingen,
Federal Republic of Germany

Kurtz, Davip T., Cold Spring Harbor Laboratory, New
York

LAFER, EILEEN, Dept. of Biology, Massachusetts Institute
of Technology, Cambridge

LaMIscHA, IHOR, Dept. of Biology, Massachusetts Institute
of Technology, Cambridge

LeBowiTz, Jacos, Dept. of Microbiology, University of
Alabama, Birmingham

LENG, MaRrc, Dept. of Molecular Biophysics, Centre Na-
tional de Recherche Scientifique, Orleans, France

LEVENE, STEPHEN, Dept. of Chemistry, Yale University,
New Haven, Connecticut

LeviTT, MICHAEL, Dept. of Chemical Physics, Weizmann
Institute of Science, Rehovot, Israel

Lewis, MiTcHELL, Dept. of Molecular Biology, Harvard
University, Cambridge, Massachusetts

Licuy, Jack H., Dept. of Developmental Biology, Albert
Einstein College of Medicine, Bronx, New York

LiLLEY, Davip, Dept. of Molecular Genetics, University
of Dundee, Scotland

LipPARD, STEPHEN, Dept. of Chemistry, Columbia Univer-
sity, New York, New York

L1vNEH, Zv1, Dept. of Biochemistry, Stanford University,
California

LoNBERG, NiLs, The Biological Laboratories, Harvard
University, Cambridge, Massachusetts

LowenNHAuPT, KY, Dept. of Biology, Washington Univer-
sity, St. Louis, Missouri

MaINE, GREGORY, Dept. of Biochemistry, Cornell Univer-
sity, Ithaca, New York

MaLcoLm, ALaN, Dept. of Chemistry, Yale University,
New Haven, Connecticut

MARGOLIN, PauL, Public Health Research Institute of the
City of New York, New York

MARINI, JoaN C., Dept. of Physiological Chemistry,
Johns Hopkins School of Medicine, Baltimore,
Maryland

MAaTsUBARA, KENICHI, Dept. of Molecular Genetics,
Osaka University Medical School, Japan

MATTHEWS, BRIAN, Institute of Molecular Biology, Uni-
versity of Oregon, Eugene

McCLURE, WILLIAM, Dept. of Biological Science, Car-
negie-Mellon University, Pittsburgh, Pennsylvania

MCcINTOSH, L., Dept. of Medical Biochemistry, University
of Calgary, Canada

MCcKNIGHT, STEVEN, Dept. of Developmental Biology,
Fred Hutchinson Cancer Center, Seattle, Washington

MIGEON, BARBARA, Dept. of Pediatrics, Johns Hopkins
University Hospital, Baltimore, Maryland

MILLER, JEFFREY, Dept. of Molecular Biology, University
of Geneva, Switzerland

MIRZABEKOV, ANDREI, Institute of Molecular Biology,
Academy of Sciences, Moscow, USSR

Moss, BERNARD, NIAID, National Institutes of Health,
Bethesda, Maryland

MosSING, MICHAEL, Dept. of Chemistry, University of
Wisconsin, Madison

MUuUGHARBIL, UsaMma, Berbir Medical Center, Beirut, Leb-
anon

MunsoN, BENJAMIN, Roswell Park Memorial Institute,
Buffalo, New York

NoBLE, S.A., Dept. of Chemistry, University of Colorado,
Boulder

NORDHEIM, ALFRED, Dept. of Biology, Massachusetts In-
stitute of Technology, Cambridge )

OLuis, Davip, Dept. of Molecular Biology and Biophysics,
Yale University, New Haven, Connecticut

OLsoN, WILMA K., Dept. of Chemistry, Rutgers Univer-
sity, Piscataway, New Jersey

OT1TO, ANGELA, Friedrich-Miescher Institut, Basel, Swit-
zerland

PaBo, CArL O., Dept. of Biochemistry, Harvard Univer-
sity, Cambridge, Massachusetts

PaN, JuLiaN, Dept. of Human Genetics, Yale University
School of Medicine, New Haven, Connecticut

PARDUE, MARY L., Dept. of Biology, Massachusetts In-
stitute of Technology, Cambridge

PARNES, JANE, NICHHD, National Institutes of Health,
Bethesda, Maryland

PaTEL, DINsHAW, Bell Laboratories, Murray Hill, New
Jersey

PouL, F., University of Konstanz, Federal Republic of
Germany

PRIMKE, MARION, Dept. of Biology, University of Col-
orado, Boulder

ProFoUS-JUCHELKA, HELEN, Dept. of Biochemical Genet-
ics, Merck, Sharp & Dohme Research Laboratories,
Rahway, New Jersey

RADDING, CHARLES, Dept. of Human Genetics, Yale
University School of Medicine, New Haven, Conn-
ecticut

RECORD, THOMAS, Dept. of Chemistry, University of
Wisconsin, Madison



viii SYMPOSIUM PARTICIPANTS

REDFIELD, A.G., Dept. of Biochemistry, Brandeis Univer-
sity, Waltham, Massachusetts

REEDER, RoNALD, Fred Hutchinson Cancer Research
Center, Seattle, Washington

REeis, RoBERT, Dept. of Medicine and Biochemistry,
University of Arkansas Medical Sciences, Little Rock

RicH, ALEX, Dept. of Biology, Massachusetts Institute of
Technology, Cambridge

RicumonDp, T.J., Laboratory of Molecular Biology,
Medical Research Council, Cambridge, England

RipLEY, LYNN S., Dept. of Genetics, National Institute of
Environmental Health Services, Research Triangle
Park, North Carolina

RoBERTS, JEFFREY, Dept. of Biochemistry, Cornell Uni-
versity, Ithaca, New York

RoBERTS, RICHARD J., Cold Spring Harbor Laboratory,
New York

Rose, ANN, Dept. of Biological Science, Simon Fraser
University, Burnaby, Canada

ROUVIER-YANIV, J., Institut Pasteur, Paris, France

Rui1z-CaRRILLO, ADOLFO, Dept. of Molecular Biology, In-
stitut Pasteur, Paris. France

SANFORD, JANET P., Dept. of Cell and Tumor Biology,
Roswell Park Memorial Institute, Buffalo, New York

SANTELLA, R.M., Cancer Center, Columbia University
College of Physicians & Surgeons, New York, New
York

SASISEKHAREN, V., Dept. of Molecular Biophysics, Indian
Institute of Science, Bangalore, India

SAUER, RoBERT, Dept. of Biology, Massachusetts Institute
of Technology, Cambridge

SaviNno, MaRia, Dept. of Gli Acidi Nucleici, Citta Univer-
sitaria, Rome, Italy

SCHAFFNER, WALTER, Dept. of Molecular Biology, Uni-
versity of Zurich, Switzerland

ScHMID, CARL W., Dept. of Chemistry, University of
California, Davis

Schorr, THOMAS, Dept. of Biology, California Institute of
Technology, Pasadena

ScuwaRrTz, Davip C., Dept. of Chemistry, Columbia
University, New York, New York

SENEAR, ALLEN, Dept. of Biochemistry, University of
Washington, Seattle

SGARANELLA, VITTORIO, Institute of Genetics, National
Research Center, Pavia, Italy

SHAPIRO, L.J., Dept. of Medical Genetics, University of
California, Los Angeles Medical Center, Torrence

SHEPHERD, JOHN, Biozentrum, University of Basel,
Switzerland

SKINNER, DoroTHY, Dept. of Biology, Oakridge National
Laboratory, Tennessee

SmiTH, CHARLES, Dept. of Biological Sciences, Stanford
University, California

SoBELL, HENRY M., Dept. of Radiation Biology and Bio-
physics, University of Rochester School of Medicine,
New York

SoLtis, DANIEL, Dept. of Biochemistry, Stanford Univer-
sity, California

SPENGLER, SYLVIA, Dept. of Biochemistry, University of
Chicago, Illinois

SriNivasaN, A.R., Dept. of Chemistry, Rutgers Univer-
sity, New Brunswick, New Jersey

STAHL, FRANKLIN, Dept. of Molecular Biology, University
of Oregon, Eugene

STASIAK, ANDRZEY, Institute of Cell Biology, Zurich,
Switzerland

STAYTON, MARK M., Dept. of Biochemistry, Stanford
University School of Medicine, California

STEIN, ARNoOLD, Dept. of Biological Sciences, Purdue
University, West Lafayette, Indiana

StEITZ, JOAN A., Dept. of Biophysics and Biochemistry,
Yale University, New Haven, Connecticut

SteITZ, THOMAS, Dept. of Biophysics and Biochemistry,
Yale University, New Haven, Connecticut

STERNGLANZ, RoLF, Dept. of Biochemistry, State Univer-
sity of New York, Stony Brook

STILLMAN, BrucCE, Cold Spring Harbor Laboratory, New
York

STraUs, DoNALD, The Biological Laboratories, Harvard
University, Cambridge, Massachusetts

STrRUHL, KEVIN, Dept. of Biological Chemistry, Harvard
University School of Medicine, Boston, Massachusetts

SuGGs, WiLLIaM, Dept. of Chemistry, Brown University,
Providence, Rhode Island

SWERDLOW, PauL S., Massachusetts Institute of Tech-
nology, Cambridge

SzosTtaK, Jack W., Sidney Farber Cancer Institute,
Boston, Massachusetts

TAKEDA, Y., Dept. of Chemistry, University of Maryland
Baltimore County, Catonsville

THoMA, Fritz, Cell Biology Institute, ETH-Honggerberg,
Zurich, Switzerland

TistY, THEA D., Dept. of Biological Science, Stanford
University, California

ToccHINI-VALENTINI, G.P., Cell Biology Laboratory, Na-
tional Research Center, Rome, Italy

TriroNov, E.N., Polymer Dept., Weizmann Institute of
Science, Rehovot, Israel

TsuriMoTO, TosHIKI, Dept. of Molecular Genetics, Osaka
University School of Medicine, Japan

Tu, HELEN, Chicago, Illinois

VAN BooM, JACQUES, Gorleaus Laboratories, Leiden, The
Netherlands

VAN DE SANDE, J.H., Dept. of Medical Biochemistry,
University of Calgary, Canada

VARDIMON, LiLy, Institute of Genetics, University of Col-
ogne, Federal Republic of Germany

VARSHAVSKY, A., Dept. of Biology, Massachusetts In-
stitute of Technology, Cambridge

VENKARESAN, S., NIAID, National Institutes of Health,
Bethesda, Maryland

ViswAMITRA, M.A., Dept of Physics, Indian Institute of
Science, Bangalore, India

WANG, ANDREW, Dept. of Biology, Massachusetts Insti-
tute of Technology, Cambridge

WanNG, JaMEs C., Fairchild Laboratory, Harvard Univer-
sity, Cambridge, Massachusetts

WaARD, Davip C., Dept. of Human Genetics, Yale Univer-
sity, New Haven, Connecticut

WEBER, PaTricia, Dept. of Molecular Biophysics and



SYMPOSIUM PARTICIPANTS ix

Biochemistry, Yale University, New Haven, Conn-
ecticut

WEINER, ALAN M., Dept. of Molecular Biophysics, Yale
University School of Medicine, New Haven, Con-
necticut

WEINTRAUB, HAL, Fred Hutchinson Cancer Center, Seat-
tle, Washington

WEIss, MICHAEL, Dept. of Biochemistry, Harvard Univer-
sity, Cambridge, Massachusetts

WEISSMAN, SHERMAN, Dept. of Human Genetics, Yale
University School of Medicine, New Haven, Con-
necticut

WELLS, ROBERT, Dept. of Biochemistry, University of
Alabama, Birmingham

WITNEY, FRANK, National Institutes of Health, Bethesda,
Maryland

WOoLF, STANLEY, Dept. of Pediatrics, Johns Hopkins Univer-
sity Hospital, Baltimore, Maryland

WOLGEMUTH, DEBRA J., Dept. of Human Genetics, Col-
umbia University, New York, New York

WORCEL, ABRAHAM, University of Rochester, New York

WORMINGTON, MICHAEL, Dept. of Embryology, Carnegie
Institution of Washington, Baltimore, Maryland

YAGER, LAWRENCE, Dept. of Biology, University of Penn-
sylvania, Philadelphia

YamamoTo, KEITH R., Dept. of Biochemistry and Bio-
physics, University of California, San Francisco

YANAGIDA, M., Dept. of Biophysics, Kyoto University,
Japan

YAN1v, MosHE, Dept. of Molecular Biology, Institut Pas-
teur, Paris, France

ZACHARIAS, WOLFGANG, Dept. of Biochemistry, Univer-
sity of Wisconsin, Madison

ZAIN, S.C., Dept. of Radiation Biology, University of
Rochester School of Medicine, New York

ZARLING, DaviD, Dept. of Biophysical Chemistry, Max-
Planck-Institute, Goettingen, Federal Republic of
Germany

ZIMMERMAN, STEVEN, NIADDKD, National Institutes of
Health, Bethesda, Maryland

ZoLAN, MiriaM, Dept. of Biological Sciences, Stanford
University, California



v

First row: A. Mirzabekov, M.L. Pardue; G, Felsenfeld, A. Klug, M. Gellert
Second row: N. Cozzarelli, F. Tamanoi, C. Fuller; D. Ward, M. Yaniv
Third row: C. Cantor, A. Rich; K. Matsubara, R. Sternglanz

Fourth row: T. Koller; D. Crothers; H. Doty; S.-H. Kim




First row: J. Parnes, R. Axel, L. Hood; J. Van Boom, G.V. Gursky

Second row: E.N. Trifonov, G. Georgiev; S. Weissman, B. Alberts, B. McClintock, K. Kreuzer
Third row: A. Senear, G. Bernardi, M. Weiss, J.G. Brahms; S.G. Clarkson, S.J. Busby, R. Flavell
Fourth row: N. Hopkins, D. Chattoraj; H. Sobell, D. Lilley



— ua W5/ =
First row: J. Feigon, 1. Jackson; Ms. Stasiak, A. Stasiak; J. Abraham
Second row: J. Wang; K. Yamamoto; J. Shepherd; T. Schopf; S. Hattman
Third row: W. McClure, J. Lebowitz, C. Benham; R. Reeder, J. Hurwitz
Fourth row: A. Nordheim, R. Kahmann; D. Daniels, L. Bell; S. Spengler, K. Bloom



Foreword

The double helix is deceptively simple. When first found in 1953, it appeared so beautifully clear
that for a brief period it seemed that by mere visual inspection we must learn all its mysteries. Now
almost 30 years later, DNA structure is no longer a child’s game, and those who play with it must
be both experienced and of the courage to seek elegance among the almost overwhelming perturba-
tions of its basic double-helical configuration. Not only can DNA be overcoiled or undercoiled, all
under strict enzymatic control, it can turn to the left as well as to the right. Since these complexities
are not laboratory artifacts but, in fact, provide the molecular underpinnings for the successful
functioning of our genetic material, further progress in more firmly establishing the various forms
of DNA is likely to be essential for the future of much biological research.

The moment thus was propitious for a high-level meeting in which all aspects of DNA could be
presented and analyzed. So, for the topic of our 47th annual Symposium, we chose ‘‘The Structures
of DNA."” From the start we realized that the number of speakers was likely to be very large, and
so we sought the advice of many experts as to whom to invite. In particular, I wish to acknowledge
the invaluable counsel given by Charles Cantor, Pierre Chambon, Don Crothers, Richard Dicker-
son, Gary Felsenfeld, Aaron Klug, Alex Rich, and Jim Wang. The formal program contained 114
speakers with many additional, last-minute informal presentations made during the course of the
various sessions. Given the inherent complexity of the topics, this was indeed a very demanding
Symposium. But because of the consistently high quality of the presentations, this Symposium was
also felt by virtually all of the 244 participants to rank among the most stimulating of scientific
meetings that they had ever attended.

Again we were aided by the cheerfully courteous competence of our Meetings Office, and we are
indeed fortunate that it is so well staffed by Gladys Kist, Maureen Berejka, and Barbara Ward.
Herb Parsons again saw to it that our audio-visual arrangements performed perfectly, unaccom-
panied by the frequent upside-down slide projections that often accompany large meetings.

The most necessary financial help that let us assemble such a massive program was again pro-
vided by the National Institutes of Health, the National Science Foundation, and the Department of
Energy.

Serving as the coeditors of these transcriptions have been Douglas Owen and Dorothy Brown,
assisted in particular by Joan Ebert, Mary Cozza, and Karen Sundin, as well as by our active
Publications Department, most ably presided over by Nancy Ford.

October 27, 1982 J.D. Watson
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