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Cis-trans position effects in transduction heterogenctes of☁Hecherichta coli

♥ Thephige Lambda ¢oan.transduce a fragnent which includes a cluster of genes

 

 

☁for galactose fermentation. Mostof thetransformedclonesare"diploid"or

☜heterogenotic for the transduced genes. Many combinations of non~allelic Or re ren

mutants give galactosepositive heberogenctes as readily. aeGal+/Gal-. Howes weeee

some combinationsof@al-gavesmalleranddelayed. yieldsofPositive.clones. >

ustion from Gal,+ dal,+

Further analysisdisclosed a cis-transpositionthetbetween ooragt loci.

Tor example,while the chs +/♥ heterogenctes fomed.wy

 

to Gal,-Gal,,~ are positive, the trans ie heterogenotes: trom the trancduotion
 

 
 

from Gal,♥Gal,+ to Gal,+Gal,,- are phenotypically galactose negative. In the

. _ negativeclones,positiveheterogenctesare laterformed☜py orossingoverin

the,=tyMt,and==.Thedelayedyieldsthatwere.womenstmatettyaretuahon

_ thesesecondaryevents,shReciprocal ¢transiuations havegiven identical♥

- ☁phenotypes,30 that in netarogenotes the☁genes in the fragment arafunctionally
 

equivalent to tne nondlvegous genes in the chromosome. The galactose positive

"phenotype thusrequires that+ allelesbeinadjacent positions eitherinthe=

fragment cithechromosome. -
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4, Transduction to Lp® recipients

It has been stated previously that transductions to Lp® recipients cells

with LFT lambda +
rresultd in lysogeny of the clone. Nearly all of there lysogenizations are Lp ,

but EXHXB rarely a clone BE with Lp" phenotype results. With HFT lambda there is

r
a higher frequency of the Lp type, a result which may only be owing to the lower

" armbybrn we
chances of secodary infection,with, HFT lysates. Of 58 syngenotes isolated as

sings colonies, 13 (22 percent) were of Lp☝ phenotype. *hese syngenotes were made

with different lysates preparations, amictasre dérived from different homogenctes,

and there is no indication, as yet, of an association of Lp☝ clone formation with

either a locus or a lysate preparation.

. . h flue Ald

The Lp clones described previouskp are carriers of a"defective" prophage

( Appleyard, 1954), but EYES plaque-forming lambda, in small quantities, may be

obtained from them after irradiation with ultraviolet. The Lp☝ clones obtained TX8mx

with HFT lambda have not given lambda after UV treatment, and differ from previously

r -t 8
descrided Lp cultures ip segregating for Lp, yielding Lp . Thus they appear to

la 8 +. .fr 3 +,_8be syngenoctes of the form al☝ Ip☝_//Gal Ip. Segregation yielés Gal-lp', or Gal Lp \

r
haploid segregants. No non-segregating Ip clones have been observed. This last

observation suggests that the lambda "defect# in these cases is with lysogenization

as well as with production of plaque-forming particles.



/ apap

Obvious segregation at Lp was not observed when Gal+ segregated from

Lp* recipients, and it was not possible with these syngenctes toc relate the

function of the prophage to the genetic material. Lp _//tp* heterogemts permit

study of this relationship. If the chromosomal fragment is independent of the Lp

8
genotype, Lp segregant cultures may be hemogenotic. Gal+ reversions of segre ants

from Lp_//tp* syngenotes were examined for their segregational behavior. Under

; yr GA
conditionis HXAX where the ES¥EH reversion☂ test indicated 23/23 Ip☂, segregants

g~to have been honogenotes, 0/11 Lp , sekregants were found haploid(tabdle|0),

the

Although it is net possible to determina adequacy of the data, the indicatéon is
A

*
that the Lp☂ allele has a centromeric function, that Lp probably does not, and

y x
: +

that the Lp® allele cannot so function. Failure to obtain sagresation of the Lp

allele in transductions to Lp* 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 |[°

Segregat ignal behavior of Galt+ reversions
of Ly and Lp segregants

E-periment Segregant Number of Number reversions
Phenotype Rumber Reversions per segregant found segregating

287 Gal, Lp☝ 1 8 8

Gal,☝ Lp> 1 6 0

292 Gal,☝ Lp" 12 | 1 12

Gal, Lp® 3 1 0

Gal, Lp* 1 1 0

2928 Sal☝ Lp☝ 1 2 2

Gal, Lp☝ 3 1 3

Gal Lp*- 5 i 0

298 Gal,☝ Ip☝ 5 2 10

323 Gal6 Lp晳 1 6 1

Cal☝ Lp® 1 2 0

 

~~, 8 +, Pr
Hferogenotes. 2873 Gal, Lo S/Gal, Lp

+ 8 & + Yr

292, 292A ,298; Gal, Gal, Lp S/tel, Gal, Ip

tu - Ss ~ + B
° G323; Gal,☝ ☜al☝ IpS// Gal,☜Gal, Lp



 
Y
B
L
I
W
I
T
T
I
W

}

,
Y
a
d
v
d

H
d
V
S
O

N
B
O
Z
L
A
I
G

W
-
I
P
e

☁
O
N

¥
☁
Y
E
N

N
I
3
a
W
W

☁
O
2
9

N
a
O
Z
L
A
I
G

A
N
3
I
I
N
F



IN
UL

B
.
A

P
R
I
N
T
E
D

E
U
G
E
N
E

D
I
E
T
Z
G
E
N

C
O
.

G
E
T
Z
G
E
N
G
R
A
P
H

P
A
P
E
R

-
M

$
4
0

N
G

M
I
L
L
I
M
E
T
E
R

 



☁WCBS
C
O
N
E

3
0
v
K

☜
O
9
3

N
4
a
Z
L
3
1
I
0

2
N
3
9
N
3
S

y
a
d
v
d
 

Y
3
S
L
I
W
I
T
U
I
W
w

N
3
O
Z
L
3
1
I
0

W
-
I
v
E

☜
O
N

H
d
v
i
g



 

☜ben v
ge ic♥♥♥

 

(a= 

SEP. Go - 734
g

=a le

ie Gs)
a ♥ Pl 7723

M7

gy

U3
1085 -

vf re

fo
70

a7

Ale

 

 

 

mS
Ho gO" 4

en
4a . a ya] oO, 6

☜* an J

 

3S : rs
 

 

 

  

 

 

 

 

 
 

 

 

  

 
 

po _♥ at$$ ☜TF

naiat.lo a
Do ae 7 _

re Lb zie Ef ori ,
ao a po. gol mn

ie oo ts zh
_# 1A i es of

- - 43 yd [of a. oF(59.2 :

ay ful 706 ve

Par 1 #
7ot OY; ee ee WF (7

: é ERS 8
sy ~ ane _
 



hee

   

 

 

 

 

 

 

 

 

☜3 Sab . = Legh HarBebucd

a Krush, : ew 7 z

~ - | £6.

Le ☜ 2 7

+h
4f a

oy
$2

:
to

☁
ns

ee
152

{ , = :

= a mtd aE

to
Fo! | ~

as
is

39g
) war

Le
☜397 86
397 ♥

:
: ♥ 37h ♥ : =

6-46☁ ca 13 ,YoYoo ~Wer

 



| | Co ene th fom Foxe 3¥e

CoreaBer Ww- PE. tance. : \ proceh

se,ar 4

1
S

 
 

3flEr G7ae

Muskybiods [ 0.) we 0.7)

 
Cothunee unl No geet Po Gat Crt +
  

= oe 3 10 G

Chas SiYpe3Joe9,♥> +

 

 
lytngpte

anes

: bd
a

(+) HA Tabe-wy. ped:

☜You __ _♥

: a SM i 3axio-e
yu a a : 5 672k <3xw-e

S a :  VUbL +-0 xio-*

SH7F 3.0 xin ®

aae EbiopeShe ee

( Lion watt cubed a Shs J . 20x10" \

 

   
 



 

 

 

 

  

Crucesyin CMAN)

Nee Dnwee eres

ee

Ma ♥6/o ter

| Corhue watkeeNsGott Ce f

0 V7 3
 

  

 

CH) eed Eels Fiege ta
 

 

 

 

_. $6 ♥ __ _♥♥ ee be loot Y xi?

(rr. és . .

bY ] 12499 | 1 X o-F

 

 

| %vi2h¥

hed Oe DIE gSYfd

(223 Yo | ♥ G2) bq 12 (3) (0.08)
el rt 2. t Lf f a

838 735x107 §.35x00"
 

 

 

   



@ 5 0.602r/y bey W

 

Fore PhptrsineA wheel . a \

aoe f- x (= Adinnote

 peatoO.1Sfowl 4 ON

 

 

 

 

 
 

 

 
 

 

  

 

   

 

 

 

 

  

~ L- : a, 0. mk ju . ee bn 7 ae O38her 22 yea☝

Oo SY 1 St 4. o as 6.3¥ (0.124) » 00 47

3ube% wevdt.- 0.34 - wens 10rd 3 / rol

♥tepemee AM potAt Cutt Gut ♥ TAA _

♥ ¥ = LL 344 6 ca PD ee
. ; ~\ : az 43 a

¥ 744 beo %

 

| _ - my . ; on { 374. 20By key (2 cae

oe [& SL ; o le FD ed.4.36 @.0%)- 0,030°

7. i ~ nn!

aeae Le _ 7 ☜SSK7 

 

     
 

 

 

  

 

 

 

 

 

 

 
 

 

 

Oo oO bo F

; ~The pute rs

☜Because 1  _ ☜4 Dre selva, weatakadn

oatCleeih Wp, Cus.$5 lant

| $Ur-! yooh = heetE [wink = orf

Nytoth Get Gu bh bapa Pet |

t 2 ° 6 ¥2 ~

ee | 5 HY

oO. | au , ♥t/

☜0 20

a ° L

a a 3 5
ons 俉



 
 

y
e
r
h
y

P
a
p
r
y
p
u
n

1
7
4
0
a
r
d
s
e
y
p
I
v
y

)
☜
_

.
D
I
N
H
I
I
S
V
D
O
V
I
N
a
S

o
a

w
a
n
z
a
s
i
g

a
N
a
a
n
a

B
a
e
W
d

H
d
v
N
o
D

N
a
n
z
1
3
2
I
G

Z
1
S
1
-
O
r
e
O
n

 

+
SOR

ML
Tore

H
O
M
!

w
3
d

S
N
O
I
S
I
A
G

21
x
S
3
0
4

©
 

 
 
 
 



Defective Cale Segregants
Heterogenote

 

Number Lambda Sensitive Lambda Defective

292 2h 36

323 4 2

331 6 0

336 12 0

343 5 1

346 5 1

36 20 1

368 3 0

37h 9 0

382 5) 1

Misa 16 1

20 16 2

420A ♥2 wi
Totals 143 h9
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Fraction
Surviving
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Sel

Expt. 316

Procedure:

20

7.5

0.97° 1,12

172

Table 2

2/1/5u

intreviolet, irradiation of HFT 2~, Iysate dihited 1-100in XM), 0.1 m2. Sample removed and added to 10-ml,Pensasay. HFT 2~ stock = 2)3-1), nal~ derivative,Distance fron lamp, 50 om,

UV Dose in Seconds

Th

aneraReeenittemmenramaprae

ns

s 2 B © ws we os 5 us am
10.5 17-3 22.7 21.8 23.4  2h.9 18.2 16.0 26.0 14.5

893 U3 63.8 714 53.6 os.g 79.1 69.9 71.7 58,9
6 28 39 Ww ww M5 3.00
O43 0.38 0.25 0.09 0,22 0.077 0.029 0.019 0.025 0,009
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Table 2

Analysis of Transduction on Gal,☜Lp® Recipient

33

Ip Gene Types of Segregating Gal+

6

UV Dose in Seconds
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88 9;
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18
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18 18
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4 17
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Introduction

fhe trans☂er of genetic material between bacterial cells by temperate

Salmonella and for Corynebacterium

thee . In eah of these cases the transduction of genetic factors simely

 

- bactephages has ☁een shown for certain

 

has deldemonatratd. This mechansism of gentic recombination is in contrast

with thcomlete saual mechanism of recombination in which the whole genetic

materialof the cellparticipates at ane time. The study of these two mechhuisms

and thed interrelatonship is difficult in biological systems in which only one

has beenfywnd to oprate. The present report summarizes a study of EB. coli K-12

. where the ndependen oceurrence of sexual recombination ( Tatum and Lederberg,

1947) and fransductie recombination has been denoptrated.


