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GENETICS « On ths mochanism of transfer of pretioc material
in the course of recombinaticn with Escheriochia coll K 12, Note of

Elle L, Wollman wnd Franocis Jacob, presemtod by Jasques Trefuuel,

In a orocs botvoen béctoria Efr and Fe, tho tansfer of gemotio
oharactoristics of the purent H{r which penetrate the F= actoria
takes place in a detornined ordor, Tnie passaje is slow enowgh 8o
that mechanical troatront applied at sariocus timoes »rmite sootioning
the ohuonosomtio sesment beuring the sharacteristics and rogulating
thus the distribution, among roconbinants, of trangaitted chormotoristics,

Tne high frequoncy of reoccmbinction obscrved botweon bacterin
Hfr and Fe hus a boaring only o cortain gonetio cmractoristios (1)
whioh are, in ordor: TLAfTjlacydal lyA{2) (eyntnosis of throonine T,
of loucine L, sensibllity to nitride of sodiun Az, to phrzo Tl'
utilization of lectose lac of galactoss Grl, lyaagonio-;\ 't{'/t ).
Everythinz; coours as if these characters vore situated on a sopront
linited Yy a peint of mwreferential mupture R, tho charactoristing
sitintod beyond R, such as S (ctroptomyoin) toing transnitted at
lowor frequensy (].0"5 to 107%). In a cross using some non-lysogonio
bactoria HErT LA T LacT®ullS and ¥ T-L-As’ 7] LaoTGl,S; one
can follow, as & furotien of tho tirw of centazt Lotrecn liir and F-,
tho evolution of a nunmoor of reccavinants roceiving fron H.r

characterictiocs relatively mro guch as T Land Gl .

e

IR T

o
"

ot da btk




o

- i;_{%ourd the &th ninutur, 8 plateau whioh, for the selection T L §

e

!

_This numder grows lincarly as a fumotion of time (f1ge A) to attain,
(ourve 1), represents about 10% of the .midal number of Hfr amd aly
2,5% for the selegtion Gal 8 (ourvoe 3), This difference and that
which reveals the genstic analysis of recombirants (25K of T L 8 sre
Gl sirnce 80X of the Gal S are T L ) indicate an asymmetry of the
_ regonbimtion of segment TL-&l,

o In order to define the kinetics of the recombiration, oteria

in process of oonju:mtion have bteen, at different timcs, submitted

to forces of friction 4n & high spoed homogenizor, treatneat which does
not affoot the viability of the wmoterin (%), Aftor mechanical
. treatment, the appearmce of rocombinants isc retarded (fig. A).
Roaombinarte T°L°S (ourve 2) bogin %o appear only in samplos
tree ted for 10 mn., recambinants Gal” § ‘after about 25 mn, (curve 5).
The numbor of rooombinants inoreasea rapidly to attain in about 50 mn.
the same level as the controls. Trunsfer of genstioc ohara céoristics
fram parent Hfr to F= is then distridbuted within the time, the
paseage of T'LTveing earlior than tmt of Gl

This progrossive truns fer Appears more clearly still if ona

oomperss the genetic canstitution of roecombinants T*L"Sraooording
to vhether thay ocme from semples tuken at varisble times and whether
submitéed or not to moohanlcal treatmont., In the absence of treatmomt,
this genetio oonstitution remains constant, whatever the time of
sampling. For 100 rocombinants 'L 8 ono always finds charactoristics
issued from parent Hfr in similar propartionss As 907, T 759,

ho:40$, &1{257‘. After mechanical troatment those prope=tims
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vary a8 & function of the time of application of troatmont, the

- charmotoristios of parent lfr appoaring azon; the recombinants T L 8

in the order of thoir liaison to TL (fig. B). Aftor 50 m, tho
recombinante arising from truated sarples have tho sano genutio constitu=
tion as rocombinunta of ecamtrol garpleos. One oan, therefors, in sona
fashion, set up a senetic ohart, in units cf timo,
From those exporirents the followin; oonclugions can be dravas

3. The sogment of ehromosome of Wmotoria Hfr on whioh bears
tho high frequenoy of rocombination 1s & &cjuont oriented 3:.:!1, tho
order of transmission of characteristics volng a funotion of their
dietanoo from the uninovn origin O, The prouablldty, for a giﬁn
oharacteristic, of appearing among the rocombinants 16 nugh voaler, the
farther removed it ig from arigin O,

2y Thore cgn be goretio recomdination when only a smnll fragmont
of ohroaosomo of peront Hr is transaitted to an Fe bacteria, whioch

corraspamds to the omoeption of Hoyes (1l). As to tho mechaniem of

integration of gonetio mterial trunsmitted, reconbdination with E. coll

K 12 soemc therefore that it could bo aligned wita transductionm, ! N
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FIGURES

A mixturo in bouillon of baotoria Hfr (107/ml) and
Fe (5.108/m1) in process of exponential ; rowth is preyarod at time O
and agitatod at 37° Samples are taken at various tiwes, dilutod, a
partion beins suvbmittod to mochaniocal treatment, the othor savod
08 control, Upon sampling eaoh portion inoculations are xmds on

se¢lootivo nodia,

Figs A = Frequoncy, as a furotion of tino, of recombinants
T L S (bofore treatmmnt, curve 1); aftor troatwnt, curve 2) and Gal §

(bofare tratrment, curve 3; after treatmont, curvo 4).

Fige B - Gomstic analysis of rocombinants T L S obtained at
tho boginning of sampling submittod to mechanical treatmont. At
cach of the ¢imos indicatod, 120 recombinants have beon oxaminod,
Distribution of the characteristics issuod from parent Hfr is
oxprocsed as a funotion of timw at whioch the samples havo boen

taken off,




