- Mebie — N » ;
Segpgpreat Ll A Nlupawss
ww%}wym | %_ @

. MNo- ‘
ﬂm,mums | 04'0-1’

g Tt ok Ptrpd Mt Sy

AV 1 f'é o 0

3 Gty F - "no _
Gt G 3. ' e
(;';*q;~ i o l .0 - o

22, 2100 st %s_//m Gt L
23, beter-bi /G- v b ‘

)



) . . . i » . 4;' v ")“Jv . .’v’ ) A , .' y\ _.,
! TR ev Ll i\‘\ ¢ A ,} W\/\A he \/"7”'{ R

S &
- | (+*

Cis-trans position effectx in transduction hoterogenotu of __lc_l_l_g_m soll

— 1}10 phlluo lambda can transduce & fragnent vhich inclndon 'y olnstem' of gaml

‘for galactcse fermentation. Most of the transformed clones are "diploid" or
“heterogenotic for the transduced genes. Many combinations of non-allelic Gal- S
mutants give galsctose positive hetorogenotu as readily as Oal+/Gal-, w. e

_some combinations of Gal- gave smaller and dela.yed yields of positivo clonss.

Further aralysic disclosed a cls-trans position dt@t between oerq§ loot. ,
#gnsduction frox Ga.11+ Galb

For example, while tho c;u /-- hetea-ogenotes fomed. W

[T e e — e e

to Galj=Galy~ are pooitin. the trans h&‘* hetero’enotn from the tmsd'action

from Gall-Galg" ‘o 6‘11*0"11&" are phanotypically Zalactose negative. In the

" negative clones, positlve héterdczencies are later formed By orossing over 1A
-~ ocoasional osllss Further-segregation rosults in all possidle haploid combinations, ————
4=, =, 4+, and —. The delayed ylelds that were observed initially are based onm

_ these senomla:y events, Al Vvﬁagziproral trwnsdu*tions have given identical

- phenotjpes. Eed tna.t in netarogenotes the genea 1n the fragmant ara ftmuticnally

equivelent to tie hom&}sagoua genes In the chromosome. The galaatcse positive

phenotype tl'ms requ_res that + alleles be in adjacant nositiona efther in t.ha

" fragmext o%the chromosome.
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4, Pransduction o Lp® recipients

It has been stated previously that transductions to Lp8 recipients cells:

with LFT lambda +
f\re’ml'c‘ in lysogeny of the clone, Nearly all of these lysogenizations are Lp ,

but ¥X¥IE rarely a clone BX with Lpr phenotype results, With HFT lambda there is

r
a higher frequency of the Lp type, & result which may only be owing to the lower
. Vi br we
chances of sec%lary 1nfection£vithAHFT lysates. Of 58 syngenotes isolated as
singfé colonies, 13 (22 percent) were of Lpr Phenotype. These syngenotes were made

with different lysatex preparations, amicisere ddrived from different homogenctes,

and there is no indication, as yet, of an assoclation of Lpr clone formation with

either a locus or a lysate preparation,
- r h M. /\‘1//‘}’
The Lp clones descrbbed previoushy are carriers of a"defective® prophage
( Appleyard, 1954), but ¥X¥S plaque~forming lambdda, in small quantities, may be
obtained from them after irradiation with ultraviolet. The I.pr clones obtained YEEmX
with HFT lambda have not given lambda after UV treatment, and differ from previously
r - 8
descrided Lp  cultures im segregating for Lp, yielding Lp . Thus they appear to
V- 8 +.r 8 +, 8
be syngenotes of the form al~ Lp° //Gal Ip . Segresation yields Gal-Lp , or Gal Lp %
r
haploid segregants. No non-segregatiag Ip clones have been observed. This last

obgservation suggzests that the lambda "defect! in these cases is with lysogenization

as well as with production of plagque~formirg particles.



/

;5(//// 2z~

Obvious segregation at Lp was not observed when Gal+ segregated from
Lps recipients, apd it was not possible with these syngenotes to relate the
function of the prohhage to the genetic material. Lpr _,//L.ps heterogemts permit
study of this relationship. If the chromosomal fragment is independent of the Lp

8
genotype, Lp segregant cultures may be homogenotic. Gal+ reversions of segre ants
from Lpr__//Lps syngenotes were examined for their segregational behavior. Under
) r Cer—
conditionEs ¥XUX where the ¥E¥BY reversionk test indicated 23/23 Ip , segregants
sl ”
to have been homogenotes, W/11 Lp , sekregants were found haploid(tablel0),
{we

Although it 1s not possible to determine, cdequacy of the data, the indicatéon is

A

L 4
that the Lpr allele has & centremeric function, that Lp probabdbly does not, end
A % B +
that the LpS allele cannot so function. Failure to obtain segresation of the Lp

allele in transzductions to Lps recipients may only be an indication that the

heterogenotes studied are not the primary product of lambda-sensitive cell

interaction.
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Table |0
Segregatignal beh%vior of Gal+ reversions
of v~ and Lp  segregants
Experiment Segrecapnt Munber of Fumber reversions
Phenotype Mumber Reversions per segregant found segregating
287 Ga12' Ip" 1 8 8
6al,” Lp" 1 6 0
292 Gal,” Lp 12 | 1 11
Gal,” Lp® 3 1 0
Galu' 1p° 1 1 0
2924 Gal,” Lp® 1 2 2
Gal, Ip" 3 1 3
Gal,” 1p®- 5 i 0
298 Gal,” Lp" 5 2 10
323 Gal 6’ Ip® 1 ' 6 1
calé‘ Lp® 1 2 0

- v 8 +,1r
Hl?erogenotes. 287: Gra,l2 Lo __//Ga12 lp

+ s X + r
292,792A,298; Ga12 Galq Lp _//Gal2 Gal, ILp

+ - s - + b-)
H G
323; Gal, “al,” Ip®// Gal Gal ' ILp
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Defective
Heterogenote
Humbe r

292
323
33
336
343
3u6
36
368
374
382
1154

4,204
Totals

_Gal~ Segregants
Lambda Sensitive Lambda Defective
2l 36

L 2

6 o
12 0
5 1

5 1
20 1l
3 o
9 0
14 1
156 1
16 2
-2 A
143 L9



x 10 anr

=

Glll']p*
w750

Fraction
Surviving

0
2.5
6.7
atd

1.0

Expt. 3156
Procedure:
¥
51 1.5
W0 18k
151 172  ;

Table 1

2/1/54

Ultraviolet irradiation of HFT 2=, lysate dilited 1-100
in D(M), 0.1 wl. sample removed and added to 10-m1,
Pengssay. HPT 2~ stock = 2l3-1l, mql- derivative,

- Distance from lamp, 50 cm,

UV oee in Seconds

B 60 1 9 105 120 1150 165 180
0.5 17.3 22,7 2.8 234 249 18,1  16.0 6.0 .S
293 L3 63. 8 7.1 53.6  95.8 ™ 69.9. TLT  58.9
6 28 3 W u 12 45 3,0 23 1k

0.3 - 0.18 6;23 0.09 0,11 0.077 0.029 . 0.6;9 0.015 0,009



N

N

No, of Trnsd.
Tosted

No, Seg.
£ Seg.

1pS
Ip*
LpR

%53 Gene Types of Non-Segregating Gal+
- 7

+

Ip
LpR

% Lp°

o

0

0

Ip _Gene Types of Segregating Gal+

-

Table 2
Analysis of Transduction on Gall"LpS Recipient
UV Dose in Seconds

¥ 0 B & B0 120 to 180
18 18 18 18 18 18 18
6 1 0 1 0
33 6.0 0 6 ‘ 6 6 0

1 17 16 16 17 -
2 e 0 0 1 0 -
3 2 1 1 0 0 -
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Introduction

The trans’er of gene$ic material Wetween bacterial cells by temperate

bactebhages has ‘een shown for certain Salmonella and for Corynebacterium

£ ae . In eah of these cases the transductian of genetic factors skmply

has beldemonstratd. This mechansism of gentic recombination is in contrast
with thcomplete scuasl mechanism of recombination in which the whole genetio
materialof the cellparticipates at oﬁe time. The study of these two mechhmisms
and thed interrelatonship is difficult in biological systems in which only one
has beenfmnd %o orrate. The present report summerizes a study of E. colf K-12
- where the:’ ilmlependen occurrence of sexual recombination { Tatum and Lederberg,

1S47) and jansductie recombination has been demé}trated.



