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1959 The Genetic Control and Cytoplasmic
Expression of “Inducibility” in the Synthesis of 
β-Galactosidase by E. coli
A. B. PARDEE, F. JACOB, AND J. MONOD

The PaJaMo paper—as it came to be called in abbreviation of the
authors’ names—represents the culmination of a series of findings
made at the Institut Pasteur that progressively illuminated how the

expression of genes could be controlled. Monod and coworkers had shown
that induced proteins such as β-galactosidase were made de novo rather
than reshaped from preexisting proteins. They also isolated Escherichia coli
mutants (lacI–) that were constitutive for β-galactosidase synthesis, demon-
strating genetic control over inducibility. The PaJaMo paper itself, proposing
a mechanism for genetic regulation with broad explanatory power, was a
flash of clarity in the murky sea of vaguely outlined theories that had been
proposed up to this time. The concreteness and the simplicity of the repres-
sor model and the mode of analysis suddenly turned the intractable problem
of gene regulation into one that could be readily studied by the classical
genetic approach of dominance-recessiveness analysis. 

Most research in the field of gene regulation today can trace its origins
to the concept proposed in this paper of a regulatory protein interacting with
a site on DNA to control the expression of adjacent genes. These studies also
contributed in a major way to the development of the concept of messenger
RNA (mRNA). The rapidity with which the transferred lac genes were
expressed in the conjugation experiments, along with other studies on
induction of the lac system, necessitated the postulation of a rapidly synthe-
sized, unstable intermediate in gene expression. François Jacob himself was
one of the contributors to the first experiments demonstrating the existence
of mRNA.

Finally, the experiments described in the PaJaMo paper and the way in
which they were used to explain genetic regulation in general reflect a style
of science that reached its height at the Institut Pasteur during this period.
This style is reflected in recollections by Arthur Pardee (A. B. Pardee, A trib-
ute to Jacques Monod, p. 109–116, in A. Lwoff and A. Ullmann [ed.], Origins
of Molecular Biology, Academic Press, Inc., New York, N.Y., 1979),” who stat-
ed that Monod “. . . looked upon science like a finished painting. Perfection
consists of doing just enough, not one stroke too many or one too few.”

JONATHAN BECKWITH

Reprinted from Journal of Molecular Biology 1:165–178. Copyright © 1959, by permis-
sion of the publisher, Academic Press.



Molecular Biology and Physiology   369



370 Microbiology: A Centenary Perspective



Molecular Biology and Physiology   371



372 Microbiology: A Centenary Perspective



Molecular Biology and Physiology   373



374 Microbiology: A Centenary Perspective



Molecular Biology and Physiology   375



376 Microbiology: A Centenary Perspective



Molecular Biology and Physiology   377



378 Microbiology: A Centenary Perspective



Molecular Biology and Physiology   379



380 Microbiology: A Centenary Perspective



Molecular Biology and Physiology   381



382 Microbiology: A Centenary Perspective


