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\
Support is request fror the Atomic Energy Commiesion for the

preliminery cxploration of e subject vwhich may throw fundarentel light

on the mechenism of biolegicel zetion of ionizing rediations. The material

to he studled is diploid celle of Escherichia coli. Work 4in progre=e has

shown that this material can be used to test the sighhficance of recessive
lethal mutations in the bactericidal effects of chemical rmitagens ruch

as nitrogen mustard or physical agents such as ultra-violet 1izht. In

diploid cells, lethal mutations can be detected owing to their temrorery
masking by the unmutated genome; in haploid cells, of course, lethal rutations
result in cell death, and are thus not amenable to study.

dork in progress indicatee that, contrary to expectstion, lethal
mutations play an insignificant role in bacterial killing by nitrogen mustard
or ultraviolet light. Bactericide by these, and a large number of other
agents, including hydrogen neroxide, formaldehyde, a-d X-rays (in a single
preliminary experiment) ia,however.accompanied by complex genetiec reorsanizations,
not completely understood ae yet, but including the production of cells with
haploid, rather than diploid constitution. It 18 also anparent that these
chonges are accompanied by disturbances in the division and distribution of
the nuclear bodies in the treated bacteria.

The present project concerns the extension of this genetic and cyto-
logical work with special reference to the effects of X-rays (and subsequently,
of other ionizing radiations). Because the project is already under way to
some oxtent, with respect to chemical and ullra-viclet effocts, a mdeat re-

quest is made for the first year, as the major aim of the rroject during this



interval is detsemine the advisability of a concerted attack upon this
problem. It is antleipated that increased working space for research
will he avallable to the investigator in 1952, if an expanslion of the
program in the areas of interest to tho Atonrle Znergy Comniccion appears
desirable, both to the Comnissiom and ths investigator.

In this interval of sxploration, ho new persoanel will be requirede.
The genetls work will ba contivmied by dhe investirztor, uvith .5 aneistance,
particularly in cvtological aspeete, of graduste student recesrc!. acsiotants
already in residence. Finsnclal support will be recuired primerily Cor
the purchase of roentgen-dosimetric equirment needed for kinetlc rtudies
on the conparative rates of sterilirotion of dinloid and henlceld eells, and

for additional surplics iacildental to the project.

althougy none of theee is primarily suited to blolegical research. Towever,
for the prosent, iths purchase of a new machine for the currsat :rojest does
nat soom 4o be justified, and it is hoped that ¢he nrocent faciliuies will
o oo
be adegunts. A radioactéve Co sowrce willl br avAdlable tomesmetiewx -roicet
in another reasarch esrowm, end the inetallation of = bhetstron 1+ anticinated.
Basic apraratus and Paeilitiss Por hacterislegical res-arch Tiov~ aleandy
been eatablished.
Budget. For roemigen-dosimetric equinment, and other
apparstus and supnlies 450000

Ovarhead.... {(at established rate)

Total 2500400 plus
overhead.

The proseced 4ern for the prelfndnery project e March 1, 1951 to
Polrvery 27, 1052, Howover, Af ressaran resulds or clthor factor: lnturvene
which make further sction advisable, the investigator may apply for subsidiary
support prior to the expiration of this term. The probable term of an extended

project would be about four years, unless full-time employees displace



our graduate students.
The principal investigator is in charge of allaboratory devotsd to
wicrobizl genetic reseerch, and aourlng, at prosent, three gr:luzte
resocrcn acsletents and once postdostoral rescarch associate. Yix 4osching
dutles, anide from thosa incidental to the leborntory, -ro minimal. 2 number
of rescavch projooic cre vndervay in the laboratory, dosling rimarily with
formal and riysiclogicel
n} reemchboctiny cenctice of Seshorichle ecolii b) hest-naroside ralationshipa
in lysozenic bacteria; ¢) scresnine for cenatic rrco-hination in “almmviella
and other bacteria: d} ecytological carparisons of brlhid and d49lofd T. coll,
and the effect of bacltericides, and 8) nechaniam of action of bactericidal
agento.
The laboratory's progror recoives suorort from other federal acrencies
as followe?

For 1951-52: Iiational Inetitutes of Nealth 4 k320
{Genotice of 9almonelilal)

Chemdval Corps 6,XC (15 moss)
Lysogenic Bacteris)
Requests anticipated for 1751-52

Yational InstiluAss of Heelth 7,000,
{ Genetios of Trateris)
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