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Bacterinl Genotics. The Wroad objective of this continuing
project is an informed inoight into the nost fundarontal aspecto
of microbial biology- the hereditury mechanismo. Tho nost incieive
tool of gemetic investigation, recombin:tion analyeis, ic being
applied to problems of fermal, physiolosieal, and eyto-genetics
in as nany bacteris as can be shown to bo techniecally feasible.

RSHULTS OBTAINED TO DATE and FROCEDURE for projected etudy.

4+ Cytogenetic comparisons of haploid and diploid Eschorichia
coll. “revioun roports refer to the discovory of exceptional di;loid
clones of i, coli, ao indicated by thoir genetic behwavior. These
cultures ure beiny compared cytologiczlly with the standard haploid
forre, and a critienl series of photo-dicrographs is in preparation.
Haploid end diploid oells eon be distinguished by their nuclenr
structure, although there ic conciderable variation in the a»earance
of each type throush the culture cycle. The dipleil nuelei have =
rors open, dispersod structunre than the haploid, but it has not
yot been poseible to resolve countable chronosces, or to outline
the presumed mitotic cyolo in detail. The worl so far has used pri-
parily ldlled and otaine’ srasparations. Uowever, therc are published

reports, which we are atterinting to verify, that bacterial melei



can be resolved in living cells by phaso contraast nieroncosy. It

iz hoped 4o use thic tochnique togother with the 4solation of

single cellz to correlate cytological ani genetic events of Bo -
rocation. In collabommtion with Jr. ». 2. Zelle of the Aterdc Lnersy
Cardssion; singlo coll pedigroos have bocn used to verify the
dinrloid character of the oxceptional cloncce

3« Quterossing bacteria. To date, work on -vnetic rocobination
in bacterin hac concernod rutant derivatives of s einzlo etroin of
Be coli: "E=~127, sttempts to f£ind other bacteria which could be
croosed, oither ingrogrossivoly, or with other strains, had hecn w-
succoneful, owing 4o the limited number of tests which could be mado.
‘‘ethodologieal inprovements have made 4t poscoible, horevor, to ocreen
lar-e awrboro of otrains for "crossability” with "~12. About 5-10¢
of isolates of Z. coll fror mman urine cultures have proved to be
intor- .l intro-fertile. Anmong the many research nosnidiliiies thue
ovenad ur is lrvamogenotic analysie, on which we are wiaridng in a
preliminaey woyrs

A related preoject, snonsored by the ‘latlonal Iastitutes of Lealtiy,
invelves reconbination in Salmenella spn. This pro jeet 4 being pushed
in parallsl with T, e0l4 ctudies, and has benefitic? sArdlorly fron
irrrovel retholc,

Ce Bactorieidal mechanisms. In this project, the eflects of bactori-
c4dl agonte (ultraviolet light; X-rays; cherdeal rutacons and other
cherionle) on d4plotd ceils have been e:xadned to 4ry 4o doterndne
how hurcterio ure killeds There has beon no indiention thet lethar
ratations loy o role, olthough other more cornlex sectic e”lects

have been Poumd. The resultc oo far have not supnortel a hit or target



thoory, oven for radiations, in contradiction to moet speculations
(ineluling rmy om) based upon kinetic data enly. The hynothesis
prooentod in a previous roport, that "killing ic pooeibly tho oue-
coeding stare in the sories dinleid-haploid-death”, i.ee; that the
nuelous or ciromosome ic the wnit of inactivation, haec boon diseardod.
The analysisc ia contimidng; a research grant froi the Atomic rnerpy
Carridcdon for X-ray aapects iz pending.

Ve Gene onzyme relationchips. Further study of the ncture of
gonetlc control of lactase 4in Ds cold has been irpeded, in part,
by the Pact that the enzyme is formed in strain 1-17 onlr 4 celle
vhich have grom in econtact with lactose or anclogeous ~ubstrates.
It was thevofore not foasible 4o study the cenditione of forma‘ion
of thic enoyme in chort dter~ or manomedric exrorirento durins which
grouth 1o procluded. Fortuhately, ono of 4iic new fortile otrains
~entionod nbove produces the enzymo wmdler osimpler conlitionc, ad
chould thus provide more woriable raterial for the annlynic of lactane-
negative rmatanto. Prelirdnary exporinonts nre now in “ro;rosc to
charactorize the lactanes of diflorent crocssable ctraianc by the tech-
nique of electrophorecic on ~apor (cooperation of r. e Jusoard,
rosocarch fellow, Zoology Dentejs It 4o anticipated that inter-utrain
crooses will give inferwution en the ronctic control of onzyme cunlity,
as well ac on the formation of the "standard’ oazyic. Larpe-seale
ﬁmpmuMQ am purification of T, o0cli lactase are hoing explored
by Ire e e Tordy and Mre Je Tuby at the SBnoyme Inoctitutes



ho PTICTIAL '*u**f?'v ronuootad ¢
1)
Yersorol. ‘Throc (3) Assl tantships, 12-no. 8 360
T 1200

{2)
Equipnent Ropurchace of resoarch ricroscope 750
with phase comtrast accoscerien

“owrly holn {for dichwmshing and tecimienl 1eopin-
tance by wundercrodunte otudente) 300

Total 4

S lonetion-
{1) Two of thooe acsistantships are for renow:l:
"iop Ethelyn Lively and Miee Phyliic “ried.

These assintants have carried out their dutics vory satio-
fuctorily to date, and would bo difficult to ro lnco. The
third cesistantshipy io to Bo filled by o candidnto o bo
selected from owrrent applications. Unless wr ently roquired
by the bost cualified candidate, thic ns-istentchin will be
roviced o a 10-month appointment.

{2} This microscope, originally eosting 31200, ic in uso in
coniootion with o contract with the Chemieni Jorpc on rolated
vrojoctaos This contract will expire durins 1051-52, at which
e title to the rderoscope will revert. Tho repurchnse
price will be subject to nepothation, and ruy be nore ov
lesz then the fifure given, althourh the vilue cuvooted 4o
probably o fuir ono. This typo #f eculpiont in nlrecdy A4£9i-
cult 1o obtudn, und ousht te be retained.



