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Tor the past several years, we have been concerned with oclarifying
the genetic life oycle of Escherichia goli. Until recently, most bac-
tericiogists believed that bacteria reproduce only by fission, and are
devoid of any sexual reproductive prosess., This viewpoint is, in fact,
embodied in the name "Fission Fungi," which is applied to the Class of
bacteria, and in a onse-popular definition of bacteria that distinguished
them from other living things by their supposed absence of a) "true"
nuclei, and b) sexual reproduction. Since we can hope to achieve ef-
fective control of activities of the microorganisms, whether in medi-
eine, industry, or agriculture, only if we have a ocorrect and clear
understanding of their dilology, it is of more than academic importance
that recent evidence points to the occurrence of mors or less typical
muclei in most bacterial cells, and that a sexual method of reproduotion
ococurs in at least one dacterial species, Escherichia goli, the common
*oolon bacillus.”

S0 far, sexunlity in E, goli has been studied almost entirely by
purely genetic methods: in particular, it has been possidle to show that,
very occasionally, genetically distinguishadle variants are capadle of
exchanging and reshuffling their genetic differences, a process techni-
cally described as gene recombdinstion, The detailed features of the
recombination process are such as almost certainly to require the oc~
cagional fusion of cells, 8o as to pllow their different genetic de-
terminants to intermingle, prior to their segregation in nev or *re-"
combinations.

Since recombination occurs only between one palr of cells per mil-

lion under the most favoradle conditions yet Adiscovered, it is not



diffionlt to understsnd why no convincing picture of the morphological
besis of this process has yet been obtalined.

Some progress has been made, however, toward the desired unification
of genetic and oytological interpretations., Under certain conditions,
bacterial cells can be propagated from a stage in their life coycle Jjust
following fusion, but without immediately undergoing segregation, Thus,
these cultures oconsist of cells which individually carry genetic deter-
minants from the two parents, a8 can be shown by direct single-cell
$solation (4in collaboration with Dr, M, R, Zelle of Cornell University).
The genetic behavior of these heterozygous cultures shows signs of
aberrancy not yet fully understood, but leaves no question ss to their
origin from the union of two parents (i.e., by a sexuanl process), When
examined oytologleally the nuclel of heterozygous cultures are clearly
different from the nuclel of their parents, but this difficult miaro-
scopiocal analysis has not yet progressed to the point where definitive
interpretations are vossidle,

eycle

Incomplete as it is, our new understanding of the genetic life/of
thig bacterium makes possidle experimental analyses which could not
hitherto be carried out, One line of research, for example, involves
the patterns of genetic determination of enzyme production, Results to
date have shown that these patterns are rather more complex than would
have been asnticipated, and oreate the opportunity of a long-term study

of the ways in which different genetic changes may affect diffarent
aspects of the biosynthesis of bacterial ensymes. In another line of

research, the effects of antiseptic ugents on heterozygous bacteria

are being studled. This technique permits the conclusion that some
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antiseptics--such as physical radiations; nitrogen zustard; formaldehydes
hydrogen peroxide; acetic anhydride, and other chemicals, --kill bacteris
either by virtues of, or in close coincidence to gross genetic damuge,
whereas other bactericides, such as high temperatures, lodine, basie

dyes, streptomyoin, and others kill without associated genetic effects,



