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ibility in a role in epigenesis,
in reaction against longheld dogmas of the uniformity
of the genome
of
somatic cells (LEDERBERG 1958). Segmental
DNA excisions

responding

to an environmentally

induced,

site-specific DNA recombinase
are associated with ter(HASminal heterocyst
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in Anabaena
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genetics, two other phenomena
of directed
mutation.
Bacteria

also fit
can be

cured of many plasmids under the influence
of acridine dyes (HIROTA 1960) or other chemical and physical agents (TREVORS 1986). Acridine
dyes alter mitochondria
in yeast and also remove kinetoplasts
from
trypanosomes,
and streptomycin
ablates chloroplasts
from Euglena
and other green plants (reviewed
in
LEDERBERG
1952).
Acridine
sensitivity
of bacterial
plasmids depends on the presence
of specific DNA
sequences
(WECHSLER and KLINE 1980). LEDERBERG
and ST. CLAIR (1958) showed that E. coli cells could
be converted en masse into spheroplasts with penicillin
in hypertonic
media, and that these spheroplasts could
be propagated
as wall-deficient
clones in agar but
promptly reverted in the absence of penicillin.
LANDMAN (1968) has reported,
however, that wall-deficient
“L forms” of B. subtilis induced
by lysozyme were
clonally propagated
as L-forms in the absence of lysozyme, although
they would revert in solid media.
This is evidently an extranucleic
event and deserves
further

study as a unique

instance

in bacteria

of mor-

phogenetic
continuity
of a cytoplasmic
organelle,
so
long the focus of study in the genetics of Paramecium
(SAPP 1987).
These exceptions
notwithstanding,
reinforcing
the
Darwinian
model of adaptive resistance
mutation
in
bacteria bolstered the eventual discard of instructional
theories of induced enzyme formation
(MONOD
1956,
1966) and antibody
formation
(LEDERBERG
1989).
Any heuristic
can be treacherous,
but a Darwinian
explanation
is the first I would seek in explaining
a
biological
enigma.
I do not insist that it will always
last, but it has had enormous
power in bringing us to
our present understanding.
JOSHUA

LEDERBERC

The Rockefeller
University
New York, New York 10021
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