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The work in this laboratory contimmes to center on ths genstic vecombinze
tional mechanisms of bacteria: sexuality, transduciion, and vivus infection.
This past year has seen no remavkable new advances, and has boen devoled mainly
to clarifying miner discrepancies, and consclidating earlier advances.

1. A considerable amount of time was spent to try to resch a dafinite con-
clusion concerning the residusl unit whichk is propagated, without mmltiplying,
in suceseding csll divisions of some Salmonella cells after "abortive" or
Sphenotypict transduction (5,18). The main conclusion is that no definite dee
cisien could be made whether the unit is particulate, and if so whether it repro-
sents a paritly inactivated Ygene", or simply a gene product. Other workers hove
sought to make more conclusive inferences from the same kind of data, '

2. Additional work on conjugal paire of E, coli has corroborated earlier
indications of their significance in the gexual cycle of this bacterimm, so that
a preliminary account is now justified (9). However, no further progress has
been made in tracing the morphogenetic details of sexual conjugation by micro-
scopic methods,

3. Further study of the relatlenship betusen a provirus and other genes of
E, coli (7,8,16) substentiates the hypothesis that a virus is equivalent to a
ségmnt of the bacterial chromesome and that the lysogsnization for a vires
corregpords to a speclal trensduction, Some aspects of this relationship are
still obscure and require further siudy.

Lh. As an imporiant %00l for the preceding studies, considerable effort has
been devoted to the development of properly marked dicloid stocks of ¥, eoll
(normally haploid) which can be used wore informatively for routine crossing
purposes. This has proved to be more laborious than had been anticipated, and

is not yet completed, but should repay the effort in due courss,



5. Some second-order discrepancies of cheervation (3) bawe besn clarified
by the finding that different stocks of the Hfy meting type of E. coli show dif-
ferent segregational hahovier, The geretie basis and ovlgin of these diffevences
are being studied nou, and are tha wmost promlsing leads to clearing up some of
the remarkable peculiarities of the genetics of this organlsm, as quoted in pre-
vious reports and elsswhere (1).

6, Az 2 renewal of some preliminary experiments in 1951.52, a study has been
made of Streptomyces species to determine whethsr a sysiom of genstic recombinae
tion couvld be detected (17). This study was motiveted by the intereating taxonomie
and morphogenetic status of those "bacteria%, on the one hand, and on the other
by their economic importance in the fermentation industries as gources of anti-
biotics and feed supplements, which bas led in tura to their close physiological
study by other workers. FHowsver, almost no genetic work bad boen done with these
organisms until recsnily. A number of specles have been eramined, including S.
griseus, by the same basic technique formerly enploysd with other bacteris, the
combination of different mitritional mutants, No definite evidence for genic
recombination has been found, However, it has been verified that hyphase of dif.
ferent strains will fuse, to allow the intermixture of different muclei in 2
cormon cytoplasm, namely hetermckaryosis., Thess mnelel are capable of interacting
to produce new physiologicsl effects., This system, while it may be of some ine
dustrial application in the development of suitéble straing, is far less ad-
vantagecus than true genic recombination for the prospects of controlled breeding,
While this work was proceeding, a fragmentary repori appeared on the occcurrence
of recorbination in another spscies, S. coslicolor. This work compi!.ementé ours
in many respectss it zlso raises the question of why the strains should behave
diffevently, perhsps because of sexual compatibility factors which can now be

investigated,



7. Proevicus reporis bave outlinsd the fects of flagellar “phase vardation®
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ducsd, The two antigens are controlled by two different genes: we may ask the
question: What controls which of two genic potentialities is actually realized? =
a question analogous to thoss posed by differentiation of tissue cells, but ore
which is not often encouniered in gernetically analysabls meterials Transduction
snalysis has now shown that one of the two genes exisis in either of two states:
an “"active™ state which promotes its own realization, and suppresses that of

the cther, and, conversely an "inactiwve® state. In technical terminolegy, wo
may refer to these states as Yepistatic® and “hypestatie", respectively, While
the differentiation has thus been localized at the actual sids of cne of ths
involved genss (and not, for exemple, in the cyboplasm or at the second geme)

we etill do not lmow its uldimate chemical or physiological basis, This nare
vowing may, howevers; lead to further advences in this directicn, It is perhaps
significent that during the very course of these studles, the interest of
morphogeneticists hss been turmed again to the nucleus, and away from the cyto-
plasm, as the zeat of differentiation by such studies as the miclear transs
plantations (in frogs, not bacteria) of Briggs and King,

8. As a remarkable example of Yplelotropy", or manifold physiological efe
feets of a single gene mutation, it has been found that' the same rmtation which
inhibits maliose fermentaticn &lse makes the baclerda reslstant to a virus,
lanmbda«2 (6}, There is no perceptibie causel velationship betuwesn these

phenotypes.



LI

2o

3o

h&

Se

To

8.

Fe
10,

11,

1z,
13.

1955 Fublications

ederhorg, J. 1955, Recombiration mec hemigns in bacteriam, dJouv. Call, Comp,

&

Physicd, b5, Supple 2, 75-107 (May).

.2
m
[&]
]
e
o3
]
3
]

Lederberg, Jo 1955, Genetics and microbiology. A Perspectives and
in Microbiology (S. A. Weksman, Ed,) Rubtgers Univ. Press.

Lederberg, J. 1955, Genetic rscombination in bacteria, Seienes 122:020,
(¥ovember) .

Bernstein, 4. and Lederberg, J. 1955, Agglutinaticn of molile Salwmenslles
by acridines. Jouwr. Bact. 69:1)2-146.

Lederbergs J. and Stocker, B.AD.S. 1955, "Phenotypic" transductdons of
motility in Salmenella, Gemeties h0:581, (abstr,)

Lederbergs B Me 1955, Pleiotwopy for maltose fermentation and phage rosige
fanos in Eschevichia coli X-12, Cenctics L0:530-581. (abstr.)

Horege, M, L. 1955, Ciswtrans position effect in transdectlon hetsrogenotes

of Escherichia coli., GCenectics L0:586-587, {(abstr.)

In Press (1956)

Morse, M. L., Lederbarg, E. M. and Lederberg, J. 1956, Transductioa in
Esecherichia coli X-12. Cenetics h1:1h2-1L5,

chia coli, dJomy, Bact. Ti.

p.

Ledorberg, J. 1556, Conjuzal paiving in Facher

Lederberg, J 1956, Prospecis for the genetics of tumor and cancar cells,
Arn, ¥, Y, Acad. Sci,

Lederberg, J, 1955, Comwmenisry on gens-enzywe relationships, International
Symposium on Enzymes, Hemry Tord Hosp., Detroit, Michisan,

Lederberyg, J. 1956. Gemetic transduction. (acesptance perding).

Felson, Ts C. 1958, Sexual competence in Escherichia c¢oli, -Jour, Cell, Comp.

Physiol,



12,

16,

17,
18,

19

Cevalli, L. L. and Lederborg, J. 1956. Isolation of preadaptive mtants of
bacteria by sib-~clone seleciion, Geneties L1,

Lederberg, J. and Lederbsrg, B. M, 1956, Infeciion and Hevedity. Symp. Soce

Growth and Development,

Almost ready for submission

Morse, 14, L., Lederberg, J. and Lederberg, E. M. Transduction heisregenoies
in Escherichia coll,

Bradley, S, G. and Lederberg, d. Heterokaryosiz in Streptomyces,.

Ledorberg, J. Hereditary chains of descent in Salmonella, (tentative title).

Lederberg, J, and Iino, T, A duplication of antigen-determinlng locl in
Salmonella.



