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The transforming principle
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James Watson

Francis Crick
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Meselson-Stahl experiment

Matthew Meselson Franklin William Stahl

THE REPLICATION OF DNA IN ESCHERICHIA COLI*

By MATTHEW MESELSON AND FRANKLIN W, STAHL

GATES AND CRELLIN LABORATORIES OF CKEMIETBY,"' AND NORMAN W. CHURCH LABORATORY OF
CHEMICAL BIOLOGY, CALIFORNIA INSTITUTE OF TECHNOLOGY, PASADENA, CALIFORNIA

Communicated by Max Delbrick, May 14, 1968

Introduction.—Studies of bacterial transformation and bacteriaphage infection!—*
strongly indicate that deoxyribonucleic acid (DNA) ean carry and transmit heredi-
tary information and can direct its own replication. Hypotheses for the mechanism
of DNA replication differ in the predictions they make concerning the distribution
among progeny malecules of atoms derived from parental molecules.®

Radioisotopic labels have been employed in experiments bearing on the distribu-
tion of parental atoms among progeny molecules in several organisms.t—? We
anticipated that a label which imparts to the DNA molecule an increased density
might permit an analysis of this distribution by sedimentation techniques. To this
end, a method was developed for the detection of small density differences among
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bacteria growing in '°N; transfer
all DNAis heavy to "N medium
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DNA isolated from the cells is mixed with CsClI solution

(6M, p (density) ~1.7g/ml) and placed in ultracentrifuge
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bacteria growing in "°N; transfer continued growth
all DNA is heavy to N medium in "N medium
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DNA isolated from the cells is mixed with CsCl solution
(6M, p (density) ~1.7g/ml) and placed in ultracentrifuge
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Reiji Okazaki

MECHANISM OF DNA CHAIN GROWTH,I. POSSIBLE
DISCONTINUITY AND UNUSUAL SECONDARY STRUCTURE OF
NEWLY SYNTHESIZED CHAINS

By ReEu1 Orazaki, TUNEKO OkAzAKI, KiwAKO SAKABE, KAZUNORI SUGIMOTO,
AND AKIO SUGINO

INSTITUTE OF MOLECULAR BIOLOGY AND DEPARTMENT OF CHEMISTRY,
FACULTY OF SCIENCE, NAGOYA UNIVERSITY, NAGOYA, JAPAN

Communicated by Rollin D. Hotchkiss, December 14, 1967
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Proc. Natl. Acad. Sci. USA
Vol. 75, No. 1, pp. 233-237, January 1978
Biochemistry

Uracil incorporation: A source of pulse-labeled DNA fragments in
the replication of the Escherichia coli chromosome
(Okazaki fragments/dUTPase/uracil N-glycosidase/discontinuous DNA replication)

BIK-KWOON TYE*!, JANICE CHIEN', I. R. LEHMANT, BRUCE K. DUNCAN#, AND HUBER R. WARNER#

tDepartment of Biochemistry, Stanford University School of Medicine, Stanford, California 94305; and #Department of Biochemistry, College of Biological
Sciences, University of Minnesota, St. Paul, Minnesota 55108

Contributed by Robert Lehman, November 3, 1977
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Proc. Natl. Acad. Sci. USA
Vol. 75, No. 1, pp. 238-242, January 1978
Biochemistry

DNA intermediates at the Escherichia coli replication fork:
Effect of dUTP

(cellophane disc system/asymmetric DNA synthesis/Okazaki pieces/uracil excision)

BALDOMERO M. OLIVERA
Department of Biology, University of Utah, Salt Lake City, Utah 84112

Communicated by Robert Lehman, November 3, 1977

AN/

Synthesis U excision Sealing

FIG. 6. A proposed model for the origin and sealing of Okazaki
pieces. Dots in replication fork represent sites of uracil incorpora-
tion.
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The Chromosome of Escherichia coli

JoHN CAIRNS : g7
Cold Spring Harbor Laboratory of Quantitative Biology, . /i : ¥ 2
Cold Spring Harbor, New York B »

H. John F. Cairns Autoradiograph of the chromosome of £ coli
K12 after labeled with tritiated thymidine
for two genenration
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Autoradiographic Evidence for Bidirectional ~Bidirectional Chromosome Replication
DNA Replication in Escherichia coli in Bacillus subtilis
ErizABETH B. GYURASITS AND R. G. WAKE

R. L. Roprigurz, M. S. DALBEY AND C. I. DAVERN
Department of Biochemistry, University of Sydney

Division of Natural Sciences Sydney 2006, New South Wales, Australia
Kenneth V. Thimann Laboratories )
University of California, Santa Cruz, Calif. 95060, U.S.A. (Received 5 July 1972)

(BReceived 26 September 1972)
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