RECOMBINATION IN BACT.COLL K 12: URI-DIRECTIONAL
TRARSYER OF GENETIC MaTERIAL.

- Pive yeers ago Lederberg and Tatuml demonstrated that when
tvo rutant strains of Bact.gold X 12 hewing double and complementary
growth faetor resulremonts vers nloted together in & bussl synthetic
mediwm, colonies appeared in the retio of one %o every 108 or 107
cells seeded, zlthough colonies did not srise by beack mutation when
the matents were luted sepaerntely. Thase colonizs were
nrototrophic end similor to the wild tyse in thelr independience of
edued growth fzetors, Not only did they breed true, but it was
4180 shown thot if coeh mutant was farth@r dencted by complesentury
éifferences in churscters not selected by the besel medium (such os
fermentetive canselty for verlous carbohydrates and sensitivity or
resiotznce to spseific virus infoetion), the puttern of these
cheracters in prototroph cultures wes ususlly different from thot
in either mutent. It wzas clesr, therefors, thut prototroph
colonles urose from the trensfer of genstic materizl between the
mutaats end not from complomentury exchunge of growth fuctors.
neungceses or the Pdirected wutztion®
of aimilar mechenism in Poct.gold, growth of onme K 12 mutant in
culture filtretos of the other friled to stimulate prototroph

Drilike type trensformetion in Pneunc

formstion. This, in conjunction with recent evidence for the
ocessionsl occurrence of diploid heterozygous prototrophs<, strongly

support the visw thet genetic recombinction 1s modicted by the




classienl mechenism of sexusl conjug:tion, Atteupts t0

reproduce the phenoncnon by éi&il&r technic ues in other struluns
of Bact. cold end in Zulm.tyohisuriyn heve folled, though Cevelll
snd ﬁﬁalat3suceme§gd in out-crocsing K 12 mutents with & naturslly
matritionslly exaeting struin of Back.seidl lucticd.

In the following experiments, Bgct.goll K 12 mutants 58-161,
rosuiring blotin and methlonine, end ¥ 677, requiring leueine,
threonine snd sneurin, wers erployeds The aneurin rejuiresment
of ® 677 wes neutreiised by the addition of this substinee to the
bosel medium, Ar sttespt wos made to lrwestigute the dy

of recombinstion by sprecding « mixture of 58-161 and s streptomycine
roaictont mutent of ¥ 677 {7 677/5%) on & series of plutes of
begal medium, =nd then «dding streptomyeln to each plate in turn
st cifferent intervels cfter sesding. It suo enticipeted that
the streptomyein would recldly block the recoubination rechenlsn
by incctivoting S8-161, while ullowing rosistunt prototroph cells
forued prior to its sddition to develop into colonlzs. It was
found in proetice thuat the number of yr@t&trﬂph colonles ¢1id not
differ grestly whether astrastomyein was lncorporated im the busal
madiuvm before plating, or wes wsdded up te four hours luter,

Since similar rosults were obtuined when the mutunts were mixed
for the first time during pleting, the occurrence of recombination
in wixtures before eontict with straptomyein was exeluded. Hither

prototrovhs aroze before the cetion of streptomycin on %he




sensitive mutant bocame sffoctive, or else those functions of the
cell zffected by streptomyein were not imvolved in recombinztion.

Logarithelc phose broth cultures of 58-161 were trested with
gither 1000 or 2000 pg./ml. straptomycin, under conditions
optimcl for buotorieidal effect, for from 4 to 1E hours, After
weshing «nd concentrztion in seline, volumes of suspension
turbimstrically eonivelent to from 1.5 X 108 to 4.0 x 198 cells
(1.e, double the inoculun used in recombinution experiments)
fre-uently sroved sterils and rarely yilslded more then 100 colonles
on mutriont czar after 72 hours ot 37°C.  Nevertheless such
suspensions (58-161/5%) inwericbly stimulcted prototroph formation
when sixed with ¥ 677/5F on bssl medius conteining 200 ps./hl‘
streptomycin. The roeomblnetion rete, however, was usuelly
- appreclebly loss, end showed much more marked variation between
experiments then when viable, untrested S58-161 suspensions wers
used, ‘“henever strevtomyein trestuent falled to produce sterility,
control reconstruction cxperiments showed thet sbout 1000 times «s
many untrested 58-161 cells zu those which hed survived troztment
fuiled to yield prototrosh colonies when nixed with ¥ 677/8%
saspension under sinmilar conditions.

Uixtures of streptonyeinetrected ¥ 677 (¥ 677/5%) and 58-161/5F,
on the other kand, iaverlsbly f:=lled to proince prototrophs zllhough
comperable recombination retes were given by the sixtures
(w 6?7jﬁ + 58.161) and and (58-161/8% + #677).  In those experiments




streptomycin wi:s not incorporzted in the bosel nsdium since
previcus snolysis of proven prototroshs hed shown thut .bout

9% pap cent carried the S¥ or 3° charscter of ¥ §77. The
clearcut distinction between S5B-161/8% end ¥ 677/5% in -biltty
to perticlpate in recombinction was shown to be ilndependent both
of the prosence of the S¥ chersecter in the complementory mutzant
and of the basal medinn enviromment. Thus (58-161/5% + = 677)
produced prototroph colonies on every occusion whether cultured
directly oh boszl medium or initielly on rutrient zger. The
mixture (7 677/5% + 58-161), howevar, fulled to do so revestedly
on bosel medium znd, in & single experisent, vhen seeded on
mitrient ozar.

These findings recuire & revision of the current concept of
recombination, It is unliely that sensitive cells which hove
been acted uson for 18 hours by very high coneasntrutions of
gtre;tomyein are still sble to psrticipete in conjugution in
the continued presence of the drug. Moreover, if conjugation
under those conditions wes possible for §8~161f$t 1t might slso
recsonsbly be wosumed for ¥ 677/:% which 1s ecuslly sensitive to
streptomycin. Yol susponsions of the latter are inuctive to
raconbinction, It is simpler to suppose thet recosbinstion is
smedloted by genetic clements vialch sre sxtruded by the viuble
cell but renein mdherent to the cell well and which, iike wiruases,

are unazffeeted by stroptomycin, Thus the call could be regerdsd




meraly s & pessive carvier for its genetie slesments zfter their
expulsion, s function @hiah could be performed ecuunlly well by
deed or by living cells. The incompetence of ¥ 677/5% becomes
intellizible only if we suppose that the role of ¥ 677 1is the
vitzl one of aecepting genes end incoryorsting them into its
genetic structure., It 1s possible that ¥ 677 is ulso & gene
donator but, 4f this is so, then 58~161 is inherently incupuble
of sceapting them,

It hes recently been shown bthot symblotic bacterial viruses
can transfer horeditary chracters to hotarologous cells which
they infeet., It is xlso known that X 12 cerries & symbiotie
virus which is liberated {rom the cells in uppreelsble mumbers
oniy ¢fter UV irpsdiction. This virus cen infeet und lyse
meture eultures of the ¥ 12 mutunt "3% glthough young cultures
of "i® display the pecvliar property of rezisting lysias while
still szbsorbing the virus®. fThe existence of & lutent virus
in 58161 has been upmzsked by Xe-rudistion (porsonsl observstion).
It seer possible thot such o virus might be the ugent of zenotie
trensfer. The spperent restriction of the r&camﬁiﬁ@tian
phenomenon to one strain of Bagt.coll, its relatively low rote
snd the in:bility of cuiture filtrates to lnduce it, the
stiraloetion of reconbination by doses of OV light too low to
incresse the mutation rataé, the compztence of streptomycin-

nstorllised? cultures of $8-161 wnd the one-way trunsier of the




oo

genetic agent ore «ll in conformity with sueh & eoncept,. “ork

is now in progress to deter:ine whether flltrotes of “8-1861,

frow which l:tent virus has been rolessed by UV irrzdiation,

can induce prototrosh forustion in W 677.
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